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BnarogapHocTH

A xouy BeIpasnTe GrarogapHocTe coTpyanukaM Information Unlimited u Scientific
Systems Research Laboratories, koTopble cenany JaHHLI NPOEKT BO3MOXHbIM. Fx
BKJIZJ MHOTOIpaHeH ~ OT MHOIMX, NO/IE3HbIX HACH 10 cOOPKHM peaIbHBIX IIPOTOTHIIOR.
Ocobas 6narogapHOCTb PyKOBOAHUTENAM AenlapTameHTos Puky Ygamy (Rick Upham),
reHepanbLHOMY MEHEKEDY, OTBEYaAloNIeMY 3a 1aGOpaTOPHIO K MacTEPCKYIo, 3a Npo-
extuposanse; Hlepun Ydam (Sheril Upham), 3a obpaGoTky 3aKa3oB H KOHTDOJID;
Banvrepy Koxeny {Walter Kochen) a3a pexnamy u cucreMHoe aiMHHHCTPHPOBaHYE;
Kpwcy Yéamy (Kris Upham), npesctasuremo AenapTaMeHTa CGOPKH 3/1€eKTpoo6opy-
Aosanus; Iy {(bonemomy 3iy) Bartey (Al (Big Al) Watts), npencrasasiomeMy npous-
BOACTBEHHDII NenapramenT; llIspon Iopaou (Sharon Gordon), 3a paGoTel o BHelIHe#
c6opke. Baarogapio Takke BceX TEXHHKOB, cGOpHKOB, NoMouHNKOoB B Helo-IsMmmm-
pe, ®nopuae v IoHKoHTE, KOTOPbIE ITOMOIIH PEATH30BATD HALUH IPOCKTHI.

OrpomMHas 61arofapHOCTL Moeii xeHe JI0cH 3a NOAAEPKKY M [IOHHUMAaHMe He-
CMOTP# Ha MO€ JJIMTEALHOE OTCYTCTBHE HM3-3a JONTHX 9acoB paGoThl 32 KOMIbLIOTE-
POM BO BpeMA MOAFOTOBKH PYKOIIHCH,

A xouy nobnarogapuTts 3a yyacTve, B TOM YHCJIE 33 NPeACTaBICHHE MaTepHana
Jus o6noxky, Jlapnuna Koxca (Durlin Cox) 3 Resonance Research s bapa6y, Buc-
koHcvH. Resonance Research anagercs NocTapmMKOM KPYTIHBIX AHCILIEEB BBICOKOTO
paspeleHus ¥, MOXHO CKA3aTb, My3¢HHOrO KauecTBa.

Mos 6naroaaprocts Tumy Berrypa (Tim Ventura) ua American Gravitics 3a sxnag
B KOHCTPYKIHIO M TEXHONOFHIO NOABEMHOIO yCTpOiicTEa, KOTOpOe ONHCaHo B Inape 1
«AHTHIPaBUTALUMOHHLII IPOEKT>.

Haxkonen, a xouy no6narogapute 3apupa lllonamypa {Zarir Sholapur) n3s Zeonics
3a BKJI3J| B MCC/ENOBAHUA B OOMACTH BLICOKOTO HANPMKEHHA M (GHUINKH BbICOKHX
suepruil.



NpegsapurenvHuic
3QMCUYQHUA

O6uian undpopmaun

Bce npoexTrl, NpeAcTaBleHHbBIE B 3TOM KHUre, ObLTH pa3paboTaHbl, COGpaHbl M ITPo-
BepeHbl B Hamyx na6opatopuax B Information Unlimited /Scientific Systems. Yer-
policTBa paboTaaM TakK, Kak onvcaHo. ECM y Bac BO3HMKHYT CIOXHOCTH, MOXeETe
CBA3ATHLCA C HAITYM AETAPTAMEHTOM TEXHUYECKOH MOMOIIY.

WUcTounnku nonyucHua geranci

BonbimyHCTRO Ketaneii MOXHO NPHOGPECTH TOTOBBHIMM B MarasHHax Mo TOpProBne
3/IEKTPOHHMKOIL, PaAMOAETANIAMU Y 3NIeKTPONPUGOPaMH, B TOPrOBbIX TOYKAX NIPOH3-
BoauTeNeit oGopynopanus. HekoTophle crierMansypoBaHHbIe ¥ NATEHTOBAHHBIE A€
TajJM — TPAHC(OPMATOPhI, KOHJCHCATOPDI, NEYaTHBIE IUIATDHI, ACTANH, H3TOTOBJICH-
HEI€ C IPMMEHCHUEM CIICHMANBHEIX HHCTPYMEHTOB H OITHYECKHE ACTATH — Gbinn
MPOM3BE/ICHBI B HALIMX MacTePCKHX. B crMcke aeTaiei faeTcs cCbUIKA Ha X HOMEpP
B Hameii 6a3e JAHHBIX, U MX MOKHO ITOJY4YHTDb, CBA3ABIMINCHL C HAMM Y€Pe3 3/IeKTPOH-
HYIO TOYTY WM Yepe3a Hamr caiiT www.amazingl.com.

O1bITHBIE KOHCTPYKTOPLI MOTYT NONPOGOBATE 3aMEHUThL HEKOTOPbIE U3 KeTaleil,
HO ¢ PUCKOM YXyAIHEHHA XapaKTePHUCTHK Y MONHOro nposaia paGotel. [loaTomy
cTapaiiTech He OTKIOHSATBCA OT HAIMX ClleLMpHKALIHIL.

BGezonacHocTL

HekoTopeie IpoeKTh! TOMeyYeHbl KAK OMACHbIE — € 3/IEKTPHHeCcKOil, KHHeTHYecKo 1
ONITHYECKOI TOYKY 3peHHA. Takue NIpoeKTh He Clie/lyeT Pealu30BbIBaTh, CC/IM KOH-
CTPYKTOPY IIPOCTO UHTEPECHO YCTPOICTBO, HO OH HEAOCTATOYHO ONbITeH. Bonpocs!
Ge3aonacHOCTH 0coGO BbIIENICHH BO Bpeakax « BHHMaHues.

Eciv xoHeyHbliT MPOAYKT NpeaHa3sHayeH JUIS NPOAAXKH, OH MOXET GbITh MAPKH-
POBaH. DTMKETKH I HAKJIEHBaHUA (APABIKH) AOKHbBI MCIIOIb30BATLCA, €CIIHM Ball
npoekT 6yleT 1eMeHCTPUPOBAThCA Ha IMyGAUKe.



MNpegaopwesizaovevcin 15

K coxanenmio, MHOMHe HayuHble IPHOOPB! MMEIOT ONACHbIE NAPaMETPHI JUIA obec-
NeYeHNs XKeaeMblX 2peKTOoB, NoaTOMY HEOHXOAMMO COBMIOAATL TEXHUKY Gesonac-
HOCTH.

fMlcuarnvic nnarvi

BonbIIMHCTBO MPOEKTOB MCNONB3YET NeYaTHbIe IaThl. FIX MOXHO Takxe KynuTh y
HAC B BUJI€ MaKETHBIX NNIAT ¢ nNepgopanueii MK NeYaTHBIX I1AT C Pa3BOAKOM reyar-
HBIMM NIPOBOAHHMKAMH, O0 5TOM YKA3aHO B CIelH(PMKAIMH Ha ycTpoiicteo. [Tocrapaii-
TeCh CUJIEAOBATb CX€MaM M PHCYHKAM NPH YCTAHOBKE KOMIIOHEHTOB M IIPABMJTBHO COE-
AHMHSITH UX NIPOBOJAAMH.

fMpoucxomgeHne npoecKros

HexoTopele M3 NpeCcTaBIeHHBIX YCTPOICTB ABJIAIOTCA IOGOYHBIM NPOAYKTOM Tex-
HOJIOTHi1, KOTOPbIe BOSHHIJIH U3 IPOEKTOB, BLINONHABLIMXCA 110 KOHTPAKTaM ¢ Ipa-
BHTENLCTBOM M JPYTHMH CBA3AHHBLIMHM ¢ HUM yupekjeHusMH. Jlpyrue ABAAIOTCH
Pe3yAbTaTOM HalIMX COGCTBEHHMIX HCCIEIOBAHHIL, exanMX B cepe HayYHbIX HH-
TEPECoB, NMPEJCTaBIeHHbIX NPOEKTaMH AaHHOIH KHUIH. MbI ITOCTOAHHO IPHHHMAaEM
YUacTHeE B IEPCIEKTHBHRIX HAyYHO-HCCIEA0BATENLCKHX ITPOTrpaMMax ¥ pa3paboTKax.

flpyrue gocrynHoic onuuM

BONBIMHCTBO NPOEKTOB MOTYT GbITh pealu30BaHbl 110 3ANpPOCY B 1aGOPATOPHH €
MCIONb30BAHUEM JaCTHYHBIX WM NIONHBIX KOMIUICKTOB.

Jlpyrie crieqMaiM3MpoBaHHEIe COOPOYHbIE NPEANPUATHA MOTYT HAa KOHKYPEHT-
HO#1 OCHOBE [IOCTABHTD BCE THIIbI CHIELIMAIBHBIX TPaHCGOPMATOPOB, KATYIIEK, HCTOY-
HHMKOCB IIMTAHUA B HCO6XOI[PIMOM obbeMe.

Hamﬂ Ke HH}KCHCPH])IE CJIY}KﬁbI CHC[IPIHJ’IH3HPYIOTCH Ha NIOCTaBKe 3Hepme(:‘
KHUX YCTI)OﬁCTB BbICOKOI'O Haan)KCHHH, HIOKOBbIX H 3JICKTp0MarHHTHb!X HMH}UIBC‘
HbIX reHepa’l‘opoB, BbICOKOBOJBTHDBIX HMlTyﬂbCHHX FCHCPB.TDPOB Maplcca H BCEX CBA~
3aHHBIX ¢ HUMH KOMIIOHEHTOB!,

Kax ¢ Hamu canzaTucn

Information Unlimited
Tenegon: 603-673-6493

dakc: 603-672-5406

Caiir: www.amazingl.com
E-mail: riannini@metro2000.net

' Kak Bcersia, HalM COOTEHECTBEHHMKK LUTM CBOMM IYTEM M MNPHUUIK K aHANOTHHHOMY HMITYIhC-
HOMY reHepatopy. [1oaToMy B OTeueCTBEHHBIX TYOAHMKALMAX AAHHBI THI reHEepPaTOpPOB Ha3blBa-
0T MMIYIBCHBIM FeHepaTopom ApkanbeBa-Mapuca. — ITpum. nayw. ped.



ExenneBHO MBI BCTpEUAaeMCcS € MPUMEPAMM HCIIOIb30OBAHMA JIEKTPOHHUKH: Mbl MO-
HKEM BKJIFOYHTD M CMOTPETh TEIEBU30P MM PaboTaTh HA KOMINBIOTEPE, BECTH Ilepe-
rOBOPHI 10 MOGHIIBHOMY TeJIE(hOHY, C/IbIMATh «OHIIbl» U «GIAMBI» 3/1€KTPOHHBIX HI-
PYIIEK ¥ HIP, NPOBEPUTL COCTOAHUE 3JAOPOBLA, IIOCAYINATE IJIOXHE H XOPOIIHe
HOBOCTH [0 PaJil0 O MHPOBBIX KOH(NIMKTAX U 0 npH3epax npemMu# «Ockap», gaxe
BECTH CBOI aBTOMOGIIb, CTIMPAsACh HA BRIYUCIeHHA OOPTOBOIO KOMIIBIOTEPA.
«JJIEKTPOHHBIE YCTPOMCTBA JUIsi HAYMHAIOIETO FeHHUA» ITPEICTABIAIOT MpakTHYeCKui
NOJXOH, NTO3BOSIONIHE SHTY3HACTAM JIEKTPOHHMKH KOHCTPYMPOBATH MHOMXECTBO YCT-
POICTB, KOTOpbIE HE TAK XOPOIIO M3BECTHBL. ITH AeliCTBYIONIME IPOEKThHI — 0YapoBa-
TeJILHbIE H T10/I€3HbIe SRTEHM B pAa3HOCTOpOHHel cepe JeATe/IbHOCTH YeIoBeTeCcTBa.

Karyuxu Tecna

3pemvHbie u ypessbluaiiHo HarsHble 3¢hgexTs ¢ npuMenenneM KaTymek Tecra
NOpaX<aJIM M OYAPOBBIBAJIH JIIOAEH MHOTO JIeT. 3TH BICOKOYACTOTHbIE YCTPOHCTRA BbI-
COKOI'0 HalpspKeHUA o613al0T CBOMCTBaMM, OTJIMYHBIMK OT OGBIYHOIO 3JICKTPHYC-
crBa. BoIxozHAd 3HEPrusA KaTymek NPeofiosesaeT GONbIMHCTBO H30JIALMOHHBIX Ma-
TepUaOB, NepefaeT 3Hepruio (€3 NPOBOAOE, BLIPAaGaTLIBAET TEIUIO, CBET, IyM, He
NPHUYUHASA BPpEAa, IPOHHUKACT B IIOBEPXHOCTHBIE TKAHH TE€JA H HE BBIZBIBACT Y HE€JIO-
BEKa NPAKTHUYECKH HUKAKOro ONTyIeHHA.

SHauuTeNbHBIE HCCNEAOBaHMSA, CPEACTBA 1 YCHINR GbLIM ITOCBAILEHBI CO3JAHUIO
KpynHOMAacIITabHOro yerpolicTea ¢ Karymkoii Tecna, cnocoGHOro reHeprpoBaTh MOJI-
HuY uiMHO#H B0 M 1 Apkuii cBeT wa paccrosanu 50 kM. Hukona Tecna 6511 nepsbiM B
PAAY MMOHEPOB, NIPOBCAMUBINKMX TaKkHe HecaenoBanva. ITocneayiomuM nNoKoaeHUAM
Hay4YHOH O6IReCTBEHHOCTH CTAJIO ACHO, YTO OH ACUCTBHUTENBHO BHEC OTPOMHBIN
BKJIaJl B Pa3BUTHE SHEPreTHKH, HapUMep, CBOHM H306peTeHHeM TpaHcpopMaTo-
POB IIePEMEHHOrO TOKA JUIA TOJY4E€HHA 3JIEKTPOIHEPTHH 3JIeKTPOCTaHLIMAMM.

Tecna nonydus MUpoOBOE NPU3HAHHUE M 3aHMMAEeT JOCTOIHOE MECTO B HayKe Kak
MCTUHHBIA renuii. OnHako ero rasHas Teopus 6eCrpOBOAHON Mepenayr SHEPruH
JI0 CHX [IOp HE 3aBepIleHa H OCTIapHBAEeTCA €€ MPOTHBHHUKAaMK. MHOTHe 3HTY3HACTDI
HAJEIOTCA JOCTUYD XIPOPBIBA B 3T0l 061acTu M Bo3poauTh ee. Karymku Tecna asnsores
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OCHOBOI JUI1 MHOTOYHCJIEHHBIX MHTEPECHBIX HCCIEAOBAHMIA M1 /10 CHX TOp MOopasKa-
IOT BCEX T€X, KTO CTANKHBAETCA C MX BUAHMBIM H CJILIIIMMBIM 3(pheKTOM.

fnazmennoie Yycrpoicrsa

SneK'rpuqecKaﬂ IUIa3Ma MOXKeT ObITh YeM YroiHO: OT NMPOCTOMH 3JIEKTPHUYECKOI AyTH
CBAPOYHOro ANIAPATa A0 CIOKHOro 00LEKTa, 0GPa30BaHHOIO TOPOUIAIBHBEIMMY BIX-
PAMH B 32MKHYTBIX LIEIAX, TAKOro KaK Wapokas MoaHus. SnepHelii B3pbiB Bbl3pipaeT
oGpazopaHHe 1w1a3mMbl. COMHIIE 1 NPOCTO OrOHBb TAKKE ABNAIOTCH ¢opmamy r1az-
Mbl. Il1asMeHHBIE PYKBA MOTYT GHITE Opy}XHeM OyAymero, a BO3AeHCTBHE TUIA3MB]
MOKET 06GecIeYUTh KOCMMYECKOMY KOpabio-3Be3/I0JIETY SHEPrHI0, ITO3BOJIAIONYIO
JOCTHYb CKOPOCTH, GJIM3KOIT K CKOPOCTH CBETa, JNA NOJIETOB B JabHME MUPhL. Bos-
MOXHOCTDb yﬂCP)KaHl/lﬂ IL1A3MBbI MOXET ObITh KII0YOM anda HOJ]Y‘-]CHI/UI SHCPI'HH ﬂ,uep-
HOTO CHMHTE3a — HOBOIO BUAA BO30OHOBIAEMOIL, 3KOJIOTMYEeCKH YUCTOH 3HEPrHH.
Bpamalomumecs nyiasMeHHbI€ NOJIA MOTYT ABJIATLCA CEKPETOM IEBHTAlHOHHBIX yCT-
POWICTB, TAKMX KaK napAmue Aocky. [A30BEIe AUCTNEN ¢ MCIIOB3OBAHHEM IL/Ia3MBbI
BBICOKOH 3HEPTrHH MOTYT JaTh BO3MOXHOCTSH JIIA CO3JAHHA NMOTPACAIIMMX BULEO-

acpdexToB.

flazepul

Jlaseps! BriepBble HOABHIMCH B Havae 60-x B BU/ie GpycKa KPHCTALIA OKCHAA ATIOMH-
HuA (pyGHHa), IOMEmEHHOro B CIIMPATBHYIO HMITY/ILCHYIO amiry. Génasaonmii Bulco-
Koii 3Hepryuei CBeTOBCIT MMITYJILC BbI3bIBAJ BbIHYKIEHHYIO 3MHCCHIO MOUTHOIO CBETO-
BOTO MMITY/TbCa B pYOMHOBOM GpycKe, CIIOCOGHOIO MPOACAbIBATE OTBEPCTHSA B CAMBIX
TBEpALIX MeTaax. C Tex nop sasep (LASER or ab6pesnarypnl anminiickoii ¢pass
«Light Amplification by Stimulated Emission of Radiation» — ycrneHHe csera BbIHYX-
JEHHLIM H3J[y4YeHHEM) CTAJI YaCThIO Halleii AXM3HH — OT JIa3€pPHBIX NPHHTEPOR H 3aITH-
CHIBAIOIIMX YCTPOHCTB JI0 C1I0KHBIX XHPYPTHYECKHX OTIepaliMii Ha IJIa3ax M CBepXMoul-
HbIX HANpPaB/IEHHBIX IHEPIEeTHUECKMX JTyqeid, 3ANUMAIOIMX HAC OT MOTEHLHMATBHBIX
pakeTHBIX atak. J[1sa axcnepuMexTaTopa a3ep o6afaeT NOYTH MAarudeCKMMH CBOMH-
cTBamMM Grarofaps cnocoGHOCTH NEPENABATh IHCPIHIO HA PACCTOAHMM.

Jlazeprs! K1accH(pMIUPYIOTCA COOTBETCTBEHHO BHIXOJHOM MOIHOCTH IO TpeM
wiaccam (2, 3, 4) v aByM noaraccam (3a u 3b), oueHs THATENBHO KOHTPOJIMPYIOTCH
M MapKHpPYIOTCH:

* jasephi KNacca 2 Moryr BbipabaTeiBaTh 1o 1 MBT onTHueckoit mompocTty. Io-
ITy/IfipHBIE BAPMAHThI HX NMPHMEHEHHA — CHCTEMbI JUIA 3AIUTHI KWWMY H
OGBEKTOB OT MPOHMKHOBEHUS, TOYEYHAA CBA3b, JIA3€PHbIE YKA3KH, 3aJaHHe
NPAMOro HaIpaBieHHA. XOTA 3TOT KIACC JIa3epOB MMEET HAMMEHBLIYIO MOII-
HOCTB, HANIPABJICHHBIH B Bally CTOPOHY JIa3€p KJIacca 2 Gy/eT BLIMNALETL KAk
Apyaiinmii 06beKT faxe c paccroanys 6onee 20 km;
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* smasepbl KIacca 3a Moryr BoipabarhiBaTe o 5 MBT onTHYeckoit MomuocTu. Hx

NpUMEHEHHE: JIa3ePHBIE YKa3aTe/H H NPHUIIETH, YCTPOHCTBA YTEHUA AMCKOB,
rojiorpadms, Majisle CBETOBBLE NIPEACTARIEHUA U APYTHE BH3yaabHbte 3dex-
THI,

naseperl knacca 3b moryr spipaGateiBath 0 500 MBT. BoT HekoTOpBIE BapHaH-
TBI MX NIPUMEHEHHU: MeYaTh, MPOKHUIAHHE JIa3ePHBIX TMCKOB, ONpEAeTieHHe
AVCTAHIMEI 10 OGBEKTOB, Nle/leyKa3aHHe, HOYUHbIE CBETOBbIEC NPEACTABICHHA;
JIa3epbl KJIACCa 4 MMEIOT HEOTPAHMYEHHYIO BLIXOJHYIO MCIIHCCTD. ITO paboyne
JIOIMAZKH B IPYKHOIT ceMbe nasepos. Ouu 06/1aJai0T CIOCOGHOCTRIO paboTaTh
€O MHOKECTBOM MAaTEPHAIOB — OT PE3KM CAMBIX TBEPABIX METALIOB A0 BLKH-
raHvs no nepesy. JlasepHasa XMpPyprus ¢ MCIIOIb3CBAaHHEM Jla3epoB Knacca 4 B
HACTOsIIEe BpeMSA O0eCcrneuHBaeT TOYHOCTh, KOTOpas paHee He NpPEICTaBIIs-
Jlach IOCTHIKHMOIL, a odTabMoerueckre onepanyM, B TOM YHcCje yaaleHHe
KaTapakThl, ceiidac ctanu o6pransiMH, [loy ¢ npuMenenreM MoOuUHbIX Jlase-
PoB, noaoGHbie npoxoasmyMm B JlicHeiicHAe, MCONb3YIOT ONMTHYECKHE JIase-
pot Knacca 4. Jonry6osato-3eenble nazepHble AydH JIETKO IIPOHUKAIOT CKBO3b
MOPCKYIO BO/ly H, GaroZiaps cOBMECTHMOCTH LIBETOB, O0€CIeYHBaiOT TAHHYIO
npamMyio cBA3b. [lpu pemennn 3ajad MPOHHKHOBEHHSA SHEPTHH CKBO3b MOPC-
KYIO BOAY J/IA CBA3M C ITOJBOJHBIMH JIOAKAMH OTKPLLIMCH HOBLIE HANPABJIEHNSA
HCCNEeNOBAHMI B cpepe BLICOKMX TEMIIepaTyp M saepHoro cuHresa. [lepena-
Ya 3HEPIUH Ha GONBIIHE PACCTOAHHA MOXET 00ECNeYUTh dHeprocHabxKeHe
MEXIUTAHETHBIX KOCMMYeCKHX Kopabneii. HHTerpaiyis MHOXECTBa MMKPOB3PbI-
BOB ILIA3MBI MOXET ATk BO3MOKHOCT L1 CO3/IAHHA MAarH4eCKHX JIeBHTAUOH-
HBIX AINIAPATOB, KOTOPbIE TAK YACTO ONMCHIBAIOTCA MHMATENAMU-(aHTACTAMH B
Ka4eCTBE KOCMHYECKHX Kopabiell mroruaneTsH. KpoMe Toro, cTaHOBUTCA BO3-
MOXHBIM CO3ZATL OPYXHE, HCNOJB3YIOMEe HANpABJIE€HHbIEC JYYH dHeprueil
YPOBHSA METaLKoYJI€il B GOEBBIX AEICTBUAX NMPOTHB aBHALIMH, HA3€MHOI Tex-
HUKH U JIPYTHX TPYAHO NopaskaeMuIX nejeii. UuausuayaisHOe opyskie, npes-
Ha3HAYEHHOE JIA HeMTpalH3aiMI M BEIBOJA U3 CTPOA NepCcoHaNa, KOTOpOoe
HCIOJIL3YeT 3HEPTHIO Ha YPOBHE KWIOMKOYIEH, BbIpabaTeIBaeMyl0 MMITYIbC
HBIMHU JHOAHLIMM Jla3epaMH, NPH MA/IbIX rabapHTaX UMEET HATbHOCTh IOpa-
JKEHUA 3HAYHUTEILHO GOJBIIE JBYX KIJIOMETPOB. ITH CUCTEMBI IIPOCTHI M pa-
60TaI0T NPH CJICKHBIX ITOTOAHBIX YCIOBHAX.

Muorue Jiazepnl BBICOKO MOLHOCTH HEINPEPBIBHOIO U3JIY4€HHHA B KaY€CTBE areH-

Ta UCTIOJIL3YIOT TA30BYIO Cpelly — AMOKcU) ymepona (ymekucxsiii ras CO,). 3tm ycr-
poiicTBa 3dbdexTHBHBI, NepelaloT CBETOBOE M3yuYeHHE HYepe3 BO3AYX Y MX JIETKO
noctponTh. OHM MOTYT 0GECIIEYMBATD BBIXOJHYIO MOIHOCTE H3JYYeHYsA B AECATKH
TBICAT BATT. IKCMEPUMEHTATOP MOXKET JIETKO NOCTPOUTE TAKOMH THII JIasepa, KOTo-
prlii GymeT NpoXUraTh AEPEBO H METAUI, pe3aTk MHOrMe Marepuansl. Jlasepsr Mo-
ryT paboTaTh B UMITYZILCHOM PEIKHME, AOCTHIAA KOJIOCCATBHO BBIXOAHOH MOIHOCTH
B TUTAPATThHI. 3Ty MOUHOCTL HE HAO IyTaTh € SHeprueil {MONHOCTL - 3TO 3HEpPIrHs,
BbipabaTbiBaeMas B €JMHHUIYY BpeMeHH ~ 1 ¢), Tak kax MOIHbIe HMIYJIbCEL JNATCH
TOJIKO JNOJIH CEKYH, B TO BpEMA KAk SHePrus NOHHA OLeHUBAThCA 32 Gosee 4eM
1 CEKYHNY. SHEPFHS{ HUMITYNBCHOTIO JIa3€pa l'lpH H3MEPCHUAX BhIDAXKAETCA B JOKOYJAX.
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HCCJ’IE,IIOBaHHH B oGnacTu J1Ia3€poB, KaK U paHbil€, O4Y€Hb IVIOAOTBODHDI, H BITIEPE-
AH €€ MHOINO HOBBIX M BOJIHYIOMIHX paspaﬁomlc.

YauvrpaaKycruxa

O6nacThb yJIBTPaaKyCTHKH PacipOCTPaHEeHa HE TaK IMHPOKO, KAK JIA3EPHI, ¥ MPHUCYTCTBY-
€T B 3TOif KHHMIre BCEro B HECKOJIBKHX ITPOEKTAX JIIOOHTENBLCKOTO YPOBHS. YILTpa3ByKo-
Bas 3HEPrus BbIPabaThIBACTCS MHE30IICKTPHUECKHMH (NTpeoGpasyionMH aneKTpH-
YEecKyIo PHEPIHIO B MEXaHMYECKYI0) MJIM MATHHTOCTPHKIMOHHLIMH (NMpeotpasyiomiMi
MArHHTHYIO 3HEPruio B MEXaHUYECKYIO) peobpasoBaTeaMi, MHTAIOMNMHCH OT [eHe-
PaTopa CHrHAMOB. Y/IBTPaaKyCTHKA MOXET HCIOJIb30BATHCA [UIS OUHMCTKM TPYAHBIX 3ar-
pA3HEHMIT TaM, TIE paCTBOPHUTEND NepejaeT BUOpALMH M Y aNAET HexXeNaTe bHble
MaTepHa/Ibi ¥ IpA3b. ILIACTHK MOMXHO CIIHBATD HIM paspe3aTh y/AbTPa3ByKOBLIMH BHG-
pauHAMH, KOTOPbIE BBI3bIBAIOT (PPUKIMOHHBIN HarpeB. YeTpolicTBa yIbTpaakyCcTHKH
YaCTO UCHOMBIYIOTCA [l OTHYTHBAHWUA HMKWX W GE3IOMHBIX JXHBOTHBIX, MOTYT CJIy-
SKHTD «3JIEKTPONACTYXaMM», NPENOTBPALIAs YXOI CTaJ[a JXUBOTHBIX ¢ MacTouma. Oxu
TAKXKE HCITONBL3YIOTCA JUIA ONPEAEICEHHNS PacCTOAHHET ¥ MOFYT GbITh NPEKPACHBLIM Cpelt-
CTBOM OGHApPYXeHMS NMPOHMKHOBEHHA.

AxycTudeckas sHEprys ¢ BBICOKHM 3ByKOBBIM JaBJIEHHeM OUeHb Hea(peKTHRHA
H3-32 (PU3VIKH NEPENATH SHEPIUH MEXKJIY ABYMSA NNOBEPXHOCTAMH Pa3HOil ILIOTHOCTH.
Croguue BOJIIbI NpENATCTBYIOT Bospacrimmo 3TOk 3HEPIHH, H NOTYYEHHUE AOCTATOY
HO GoJbLIOH MOIMHOCTH 3BYKOBOTO AarjieHuA B 100 u Gosee neunsGen 3aTpyaHeHo,
Ilepenaua sHePruy MERLY ABYMs NOBEPXHOCTAMH ONITUMH3HPYeTCs, korja oba Ma-
Tepuana o6Iajal0T IPUMEPHO ONHHAKOBON ILIOTHOCTBIO, 3TO OGBACHAET, NOYEMY
3BYK JIydlI€ NepenaeTca B BoAe. Bosmyx obiagaeT ropaso MeHbUIEH ILIOTHOCTDIO,
YeM XHUAKOCTh, M 3TO CTABHUT HCCAEnoBaTeNeil nepesl cephe3HbIMM TPYAHOCTAMH
NpH pemeHny npobGiaemsbl nepeaaydy sneprui. Tem He MeHee 3BykoBbie peobpaso-
paTesy 3(PPeXTUBHO HCTIONBIYIOTCHS B ABTOMOGHIIBHBIX TYIKAX M APYTHX H3AE/MAX,
KOM/a HEOOXOAMMO CO3AATE CHUIBHOE 3BYKOBOE J(ABJIEHHE.

BoanelicTRHMe aKyCTHYECKOH 3HEPIrUH C BHICOKMM 3BYKOBbIM JABJI€HHMEM MOXET
SABHUTHCSA NPEKPACHBIM CPEACTBOM NTPOTHB HE3AKOHHOIO BTOPXKEHHA HEXKENATEAbHDIX
smn. I lpyMeHeHMe 3TOro CpeACTBa HE BieYeT 3a co60H MOUYTH HUKAKOH OTBETCTREH-
HocTH. MoskeT 66T chopMHpOBaHa BEPTHKUIbHAS CT€HA G0JIH, BbI3bIBAIOMAA TONI-
HOTY, FOJIOBOKPYEHHE, H JPYTHE TPEBOXHBIE CHMITTOMbBI, UTO OOBIYHO NMpPEAOTBpa
uReT BTop:eHHe. Ilocie BHIXONa M3 30HBI BO3AEIHCTBUA OCTaTOUHBIX ABJICHUI He
Bo3HMKaeT. OAHAKO YPOBEHB 3BYKOBOIO AaBnelua Bblme 140 a5 MoxeT craTth npu-
YHMHOI ITyXOThI, HAXOAMTCA 3a MpejesaMu «601€BOro nopora», BpeJeH H €ro cieay-
€T u3berarth.

JobutensaM npypoabl MHTEpECHO GyneT MOCIylaTh MAIOMONIHBIN y/IBTpa3Byk.
MHorue HaCEKOMbIE€ M MJIEKOIUTAIOMHME U3AIOT 3BYKH, JIEXKAIHE AAIEKO BHE 30HbI
BOCHPHATHSA Y€I0BEYECKOTO CIyXa. PaznuuHbie NpUIyMaHHbIE YEIOBEKOM YCTPOii-
CTBa, TAKKE KAK MALIHWHBI BpAIEHUs, M3JAIOT YILTPa3ByK, Y 3TO NIO3BOJIAET OGHAPY-
JKHBaTh YTEYKy BO3fyXa, BOAbI, EKTPHYECTBA B BHAE KOPOHLI, KOTOPast CIYXHT
HHIHKATOPOM BO3MOXHOTO JieheKTa.
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HTak, HENMoCpeACTBEHHOE YALTPA3BYKOBOE NPOCTYIIMBAHHE MOXET CIYXKHUTD LIEH-
HBEIM MHCTPYMEHTOM /i ovcka JedekTos. Ha TakoM 3/eKTpoaKkycTH4eCKOM IIPHH-
uMne paGoTaeT YIBTPa3ByKOBas Ac(PEKTOCKOTIUA /il KOHTPOIA IPOAYKIMU B ABTO-
MOGHILHOI MPOMBIIUIEHHOCTH, MAIIMHOCTPOCHHH M IPYTHX OTPaC/IAX MPOM3BOACTEA.

INCHTPOKUHECTHEA

C Tex nop Kak ApeBHHE rPEKH MHOTO CTONETHIT Ha3a/l OTKPbUIM MATHMTHBIE Jxees-
HJIK, CBOMCTBA MArHHUTOB NPOJIOKAIOT OYAPOBBIBATL YENoBeuecTBO. Jlake npu ceroa-
HAMHEH BRICOKOPA3BUTON TEXHONOTHH CMIOCOGHOCTh NPUTATHBATE M OTTANKHBATE
HaMarHUYEHHbIE 0GBEKTBI BCE E1lie OCTACTCS 3arankoil. MarneTusm, HecMoTps Ha ero
MHCTHUYECKHe CBOICTBA, SBASETCS, MOXKET ObITh, CAMOI BAXHOM CILIOH, M3BECTHOMH
uenosevecTry. bes aHaHHs, Kak NONB3OBATHLCS MATHMTAMM, JIBUTATENIH, TPaHCGOpMa-
TOPBI, CPEACTBA CBA3M U GONbIIAK YaCTh TPAHCIIOPTHHIX CPEACTB HE MOIIH ObI GLITH
cozaanbl. lenepaiyn sHepriy 6bu1a 6B HEBO3MOXKHA.

O6opoHHAA MHMIIMATHBEA «3BE3/IHBIE BOMHBI> OTKPbLIa MHOTHE ABEPH JULst IOTEH-
LMAIBHOTO UCTIOIb30BaHUA 3TOi Texnonornu. Obnasaomye runepcKopocTbio obbex-
ThI, 33MYIEHHBIE CPEACTBAMH 3IEKTPOKUHETHKH, NOAO6HO METEOPHUTHOMY AOKIIO,
CO37IAJTYT pa3pyIIHTENbHbII Gaphep JUISl aTAKyIOIUX 6a/UTHMCTHYECKHX pakeT. Jlpyru-
MH BO3MOMHBIMH NPUMEHEHUAMU SBIIOTCA Ge3onacHas TPaHCIIOPTHPOBKA PaJHo-
AKTHBHBIX OTXO/IOB M IPYTUX MATEPUAIOB B OTKPLITHIH KOCMOC, OTEHUHATHHAS Jie-
BUTAIMA 3EMHBIX TPAHCTIOPTHBIX CPE/ICTB H, KOHEYHO, PAKETHOE OpYXHE.

INp# OTHOCUTENLHO MAJIOM KOJIHYECTBE NPHHLMIIOB Pa6OThl MArHUTOB MX Chepa
NPMMEHEHHS BEChbMA PasHo06pasHa. JBUraTenH MCTIONbIYIOT MATHUTRI JUIS IOTyJe-
HHS BpallATEIbHOM MEXAHHYECKOH DHEPTHUH M3 BNEKTPHYECTBA H, HATIPOTHR, T€He-
PaToph! MCTIOABL3YIOT MATHHTBI M 2HEPTHIO BPAIEHKS JUIS POM3BOJICTBA SNIEKTPO-
sxeprui. TpauchopMaTOpal HCMONB3YIOT M3MEHSIOMMECH MATHUTHLIE MOAA KAK
dynxumio rpeMenn, a pese M COMCHOW/IBI CO3IAI0T JIMHEIHOE IBMKEHIE.

ANIeKTPOKMHETHYECKHE aKCENEPATOPHl MCIIONb3YIOT MATHUTHBIE CHIIBI TaM, Iie
NPOBOSIIMIA 1 NOABHIKHBI AKOPb MOMEMIECH MEXIy ABYMS MAPALICABHBIMMI TPORO-
AAIUMH HanmpaBamiomumu. TIpi 5ToM B pesynbTaTe B3aMMOAEHCTBHA MATHHTHBIX
noJieit, BO3HHKAIOIMX BOKPYT SIKOPS, U HANpap/IsAIonHX, 4ePe3 KOTOPHIE NPOXOIUT
TOK, BOSHMKACT CL/I4, BOACHCTBYIONAS HA AKOPb. BCITOMHMTE M3 MIKOJIBHOTO Kypca
¢u3nKy, UTO IPOBOHUK, YEPE3 KOTOPHIH TEUET TOK, CO3JIAET BOKPYT cebs nmponop-
LMOHAIBHOE TOKYy MarHMTHOE NOJIe.

Te, KoMy 3HAKOMBI BEKTOPBI, BCIIOMHST cuty Jlopenua JXB, rne cuna BozHukaer
MEX/Ty NPOBOHMKOM ¢ TOKOM (IKOPEM) U MarHMTHBIM NOJIEM ¢ MHAYKLMeil B, Boa3-
HUKAOIMM B HATIPAB/LIIOIHX, YCKOPEHHE AKOPA BOZHUKAET 10 BCEIi JUIMHE HATIpas-
JAOUHX, M OH MOXET JOCTUTATH HECJIIXAHHBIX CKOPOCTEEH, CPABHMMBIX CO B3PRIBOM
XHMHYeckux BemecTs. Ha 3ToM npuHiune pa6oTaloT MarHMTHbIE ITyIIKH.

XoTs c¢epa MMIYIECHOTO MATHETH3Ma COBCEM HE HOBA, CYIIECTBYET OYCHB MaJIO
HMHpOpMAIIIH, KOTOPAas AT MPAaKTHYECKU MaTepHan JUist moGHUTENs M 3KCTIepHMeH-
TaTopa. MiMeeT MecTo ABHBII MHTEPEC K 5TOH TEXHOMOTMH KAK ITOTEHIHAIBHO TIep-
CIEKTHBHOM JUIsSl paHEE YKAa3aHHLIX MPMMEHEHMIA, a TaxKe M JUIA HCIIONRb30BAHMS



Beeyase 21

YAAPHBIX BOJH B MEAMLMHCKHX LIEJIAX, HAPUMEP, I Apo6IeHH KaMHel B [IoyKax
M JKeYHOM NMy3bipe. [ MCIoNb30BAHMA B BOMHAX M COPEBHOBAHMAX POBOTOB fake
HPCJIH33H3.‘ICH Ol'IpeJ.'leJleHHbli‘i THII «MarHUTHbIX PaaPYLUHTC.HCﬁ».

TTo3TOMY MBI CUMTAEM, UTO KHHTA, AEMOHCTPHPYIOLLAs, KAK Peali30BaTh IIPOEKTHI,
GyseT NoNyNsApHA Y CEPLEIHBIX IKCIEPHUMEHTATOPOB B OGNACTH MEXAHHKH H BAEKTPO-
HHKH, 2 TAKXK€ y JHOACH, MHTEPECYIOIMXCA TEXHUKO#, H NMOC/Ae0BaTeNel BEMKOrO
yuenoro Tecna. [TpoexTs: nonaiaior B cepy MHTEPECOB M OGHTE/IE CEPhE3HBIX BK-
cnepumenToB. Bee npoexTh cHabMxeHb! KpaTKOI MaTeMaTHYECKOH TEOpHEil 1A MH-
TEPECYIOIHXCA, A TAKXE IPOCThIM 0ObACHeHHeM NpHHNMIA pabotel. HauMeHoBanma
IJaB OTPAXKAIOT TPEHOBAHMUSA K KOMIIETEHTHOCTH K ONbITY YMTATENA, a TAKXKe Npobie-
MBI, C KOTOPBIMH OH MOKET CTONKHYThCH, [IpoexTrr Becex yeTpOicTs CHAaGKEHEI IO
HOI1 coenpdmKanpeii, HeoGXoAMMOF /Il U3TOTOBJICHHUA B COOTBETCTBHH C OITMCAHH-
em. YkazaHo, rjie NpHobpecTd HEOGXOHMMEIE KOMIIOHEHTDI.
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POl — MOMOYB SHTY3MACTAM-DKCIIEPUMEHTATOPAM M TexHO0raM. Kovmanusa ocHoBana
B 1974 roxy 1 uMeet MHOXECTBO NATEHTOB B PA3lMYHELIX O0JACTAX: OT [IPOM3BOJICTRA
OPYXHS JO M3TOTOBJACHHS AETCKUX Mrpywek. Jlpyrada u3asecTHas KHUra, HalnMcaHHasA
Bo6om Aunnnn, — «llocTpoli ceoi rasep, dasep, HOHHOE PYXbe H APYTHE YCTPOICTBA
KOCMHYECKOMH SII0XH» OCTAETCH NOMY/ISIPHBIM HCTOYHHMKOM 3HAHMIA 06 THX yCTpoii-
CTBAX JUIs 3apyGeHbIX NOGUTENEl! 3/IeKTPOHHUKH.



Yacrto 1

B nepBoii yacT cobpanbl miaBkl 1-7. B HMX paccMaTpHBAIOTCA MPOEKTHI, CBA3AHHLIC
C pazzenoM «NEeKTPOKMHETHKA», HAYaJIbHbIE CBEJICHMS O KOTOPOM JaHbl B AHAIOTHY-
HOM pazjienie KHHIH «Beenenuer, 3zxech gaHb! NPaKTHYECKHE H HANAAHbIE {c oM
KOJIMYECTBOM PHUCYHKOB U (hoTorpadmii) momaroskie peKOMEHIAALMH O TOM, KAK M3ro-
TOBUTB 3JTEKTPHUECKYIO YACTh M KOHCTPYKLIMIO YCTPOMCTBA, OTIMCAHHOTO B JII060I 13
rnas 1-7; PacCMOTPEHEB] XapaKTepPHLIe OHIMOKH K COBETBI, KAK MX M30eKaTL; pacckasa-
HO, Ha YTO OGPaTHTL 0CO60€ BHUMAHHE ITPH UCTIBLITAHHAX YCTPOMCTE; OCBEIEHRI BOTI-
POch! TexHUKH Ge30nMacHOCTH PH paboTe ¢ yerpolicTBaMH.



EEEEEENENENR
fnasa 1

AHTUrPOABUTALHOHHLIN
NPOCKT

AHTHIPaBHTAIMOHHEI IIPOEKT PEANM3YET CPEACTEA IEBUTALMK OGBEKTA MCKIIOUH-
TeNBLHO cwioit anextpuuecTsa (puc. 1.1). Jipyrue BHLI 3HEPTUN C NPHMEHEHHEM
MOTOpPOBE, JIONACTEH, PEAKTHBHBIX ABMIaTeAei, MATHUTOR HE HCNOobp3yroTCs. Tsara
CO3/[aeTCHA PEAKTHBHBIMKM CHJIAMH HOHHOTO BeTpa. [locne pemenus HEKOTOPBIX

Puc. 1.1. AHTUIPaBUTaLMOKRHBIKA NOALEMHLIN anNNapar B nonere
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HH3KCHEPHBIX TPo6JieM, MOAPOGHO ONHMCAHHBIX B JAHHOII I1aBe, 3TO ABJICHHE CTAHET
NMPCKPACHBIM CPCACTBOM TPAHCIIOPTHPOBKH, M CPEICTBA NEPCABMKEHHA CMOTYT
NEPEMELATLECH B CPENE, NPaKTHYECKH JHIICHHOM TPEHHA.

INocrpoenne ycTpokcrea TpebyeT MUHHMAILHOTO OIMBITA B 0GIaCTH S/IEKTPOHHMKH K
ANEKTPOHHOTO KOHCTPYMPOBAHUSA, a TAKXKE AOCTATOYHONO TCPIICHHUA H aKKyPaTHOCTH
NpM H3roTosaeHUM. ITPOEKT NpeaCTaBieH B ABYX YaCTAX, ONMUCHIBAIONMX HOHHLIH HC-
TOYHMK MHTaHKA yCTPOHCTBA, KOTOPHIL IBIAETCSA TEHEPATOPOM MOHOB, M CAM MOAbEM-
Huiii annapat, Paccunthisatrre norpatuts oT 25 no 50 gomnapor Ha KOMMOHEHTHI, MHO-
THe M3 KOTOPbIX MOXHO nproGpecrd B Information Unlimited (www.amasingl.com)'.

Cneunquaunﬂ yCTpOICTBA NpHBE/IEHA B Tabn. 1.1.

Tabanua 1.1. (heundrmounna ycrpoikTea

O6Go3naveume Kon-so Onmcanme Ne B Gase
AAHHBIX
R1,R10 2 MNepemennoe conpotveneHue 10 kOm BepTVIKANLHON YCTAHOBKM
R2,R4 2 Pesuctop 100M 0,25 BT (KOprYHEBLIA-HepHBIA-HEePHBIA)
R3, R5, R8, R9 4 PesucTtop 1 k0M 0,25 BT (KOpUHHEBLIF-HEPHBIA-KPACHEA)
314 1 Peswcrop 47 kOM 1 BT (XenThi-KPaCHHE-0paHKeBLEA)
Ci 1 Konnercarop 100 mx® 25 B ¢ paguancHbiMK BoIBOAAMI
2 2 Konpexcarop 0,0022 mkd 50 B ¢ 3eneHwm nnactvikom 222
C3,Cs 2 KongeHcarop 0,01 mx® 50 B guckoewia 103
o7} 1 Konpesricarop 1000 Mk 25 B anexTpormTmiecKitii BEPTUKANGHON
YCTaHOBKU
C20A-20J 10 KonaeHcatop 500 mx® 10 kB KepamMuieCkuiag FIMCK C KPEILLKOR #500P/10KV
Ccé 1 Kongercartop 0,22 mxd 250 B MeETaNmManposaHHbIi
NOAKNPONANEHOBLIA
C9 1 Kornexcatop 1 mk® 25 B BEPTUKANLHBLIA C KPLILLKOW
c7 1 Konpexcarop 0, 1 mk® 50 B ¢ kpbittkoid INFO#VG22
D20A-D20J 10 BbICOKOBONBTHLIE BLINDAMUTENbHBIC AMoAB! 15 KB 5 MA #VG16
D3,D4 2 KpemHuessie auoas IN914
D11 1 YCTPORCTBO NOAARNEHWA ROMEX OT NEPEXOAHOMo
npouecca 158 PKE15
D12 1 Jron 1 kB eni0uoacTuTHI INGS37
1 1 Nonesoi Tpansucrop TO220IRF540
1,12 2 Taiimep 555 B kopnyce DIP
T 1 TpaHcHOPMaTOp Ha YNETPA3BYKOBYIO HacTOTY SLI24K0DB9
nepexmoyeHus HanpsokeHvem 7 kB 10 MA
Li#6LH 2 Kamyuka 6 Uh, cO0pKa — oM. TexcT
PBOARD 1 MakeTHan nnara ¢ cet4artoin nepdopauveid, rabapuramu 18,3x6,6 cm
nTONWMHO 0,25 cM, NOAroHKa NOA Pa3Mep NoKasaxa Ha puc. 1.3
PCGRA 1 MNevarHan NNaTa C pasBoaKoi NEYAaTHLIX NPOBOAHMKOE (Kak BapuaHT)  #PCGRA
WR20R 30cm KpacHuil BuHin0B6ii npoeos #20 ana exoaa «lnioc»
VCTOMHWKA NUTaHWS
WR20B 30cm Yeprbit BrHMnossi nposop, #20 ana Bx0pa «Muyunycs
VCTO4HWKA NUTAHNS

! MHorne KOMIOHEHTHI, B TOM 4YHCIE K AepUUUTHBIC, MOXHO npurobpectn B (JpUpMax, TOPrywo-
WX PAAHOKOMINIOHEHTAMH (CIIMCOK MOXKHO HaiiTH B HHrepHere), K Ha paavOpbIHKaX, aHATO-
ruyHbix Mutuuckomy B Mockee. — TTpum. nays. ped.
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Tabaya 1.1, Cneupdvmoumn yarpoicraa { OKOHYOHIE)

O6Gosnauenne Kon-seo Onucanune Ne B Gase
ASHHBIX
WR20G 30cm 3eneHsii BUHUNOBLI NPoBAL, #20 ANn COBAVHEHWA annapara
C BXOA0M «3eMNA» UCTOYHUKA MMTAHUA
WR20KV 10cm BhiCOKOBONLTHRIA (BB) cnnvkorHoswid Nnpoeas, 20 kB
LNR BLIX0AA BB UCTOMHUKA NUTAHMS
WR20BUSS 50cm Mposoa Wb #20 Ann MCKPOBOTO 333004 W LIENEW C CIbHDIM TOKOM
WR24BUSS 30cm MpoBOA LkiHb! #24 1 OGLINHBLIX LIENEA
WR3OMAG 90cm MarnuTHeA Nposoa #30 o cxpennesnn annapara
M1 MukpoamnepmeTp Ha wikany 50 MxA, nvuesas naHens
LUKPUHOH 7,5 Cm
R30-R35 6 Peavctop 10 MOm 1 BT (KOpUiHEBLEA-HEPHLIA-rONyGoin)
R36 1 NepemerHoe CoNpoThRneHe-LYHT 2 KOM aym HaCTROMKK
MUKpOaMnNepMeTpa
R37/51 1 Nepemennoe conpoTuanesne 10 KOM, COBMELIEHHOE
C nepexnioNarenem
TOP1 Yepbiia itnm GeCUBETHLIA NNACTUK Ana BeDXHeu
kpoittiku 21,6x11,43x8,9x0,08 cm
ooV YEePHLIA UM GECLBETHRIA MNACTVIK f115 HUDKHEH
Kpoiuxm 21,6x11,43%8,9x0,08 cm
TUB1 Maonupyowas nnoTHan TpyOxa ¢ ToNCTemMU
creHkaMm 130,95 cm
TUB2 Waonaumornan TpyGka 4x0,95 ana R30-R35
BU1 Waonupyowpia 3ackmm 0,95
Sw2 MeTtannuueckmne euHTH # 63/, moima
HSINK AMOMMHUEBaA NNACTYHKA TENMLOTNA TpaK3ucTopa Q1

c rabGapuramn3,75x2,5 cM nTonupnoii 1,6 oM, aornkHa Gbitb
wv3roToenewxano puc. 1.4

swi 1 BuyHTel Guninc 6-32V: yoiima
NUT 4 laiwa 6-32
SW3 3 Hefinoroate BuHTE 6-32¢/; moima
WIRE2MIL10 25cm MPoeonOKA U3 HEPXABEIOLLISIH CTANKW 2 MM ARSI MOHHBX IMUTTEPOB H#WIRE2VIL10
1MEG 2 Peancrops 1 MOm 1 Bt {(BoamoxHan 3ameHa R30-R35) #IMEG
12DC/3 1 AnanTep imTanms 115 B/220 B nepemeHHoro Toka #120C/3

- yacToToi 60 Nu/S0 Mu/12 B 3 ANOCTOAHHOMO TOKA
BAT12 1 AxxymynsTopHas 6arapen 12 B4A #BAT12
BC12K 1 3apagHoe yeTRoHCTBO (3Y) akkyMynaTopHoii 6atapen BAT12 #BC12K

{3Y MOXHO KyTHTE HEpEe3a www.amazing 1.com)

TeopeTuucckue ocHoabl paboTul Ycrpoicraa

Crexyiomue ypaBHEHHA OITHCHIBAIOT JBIDKEHUE, KOTOPOE I0CTUTAETCA B PE3y/ILTaTe
PE€aKTHBHOTO JIBH>KECHHST 06bEMA BO3JYXa, YCKOPEHHOTO 3JIEKTPHUYECKUM 3aps/ioM.
ToHKH#H, IIOJOKUTENBHO 3aPSHKCHHLIH IPOBOIOYHBIH 3MUTTEP NMOMEIIEH B 0651acTh
3apsfia, KOTOpas HAXOAUTCA BOAM3K a/IKoli, IPHUTATHBalONIEl MoBEpXHOCTH. Mak-
CHMMANBLHAA CHJA TATHU JOCTMTAETCS MPH YCJIOBHH, YTO KaK MOXHO Gonbmas Macca
BO3/yXa JBMKETCA KaK MOXKHO GHICTPEE B 33JJaHHBII HHTEPBal BpeMeHH. ITO ONH-
CBbIBAETCA CEAYIOMMM BbIPAXKEHHEM:

Cuaa mazu = muv /i,

A€ M — Macca BO3nyxa, v - CKOpOCTb . BpCM4.
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SHCPFHS{ B ,H}KOYJ'IHX ANs OﬁeCHC‘-ICHPIH TAKOIo JBHXECHHUSA NOJIXKHA COCTABIAATL
(1/2m?) / t.

ECJIPI Tenepb MbI OIIPCILCJIHM 3(1)4)@[{1‘“13}10(:’1‘1) CHUCTEMbBI KAK OTHOIUICHHE «BXO/I-
HOIL BHCPFHH» K «BleO}.IHOﬁ SHCPI‘HH”, TO MBI HOJI)("-IHM:

Sfpexmuenocms =mv /txX 1/2m? /t=2 / v.

Taxum 06paszom, s¢pderkTUBHOCTE OGPATHO NPONOPUNOHAIBHA CKOPOCTH BO3/yXa,
No3TOMY PaliHOHATbHO HCIIONBEIOBAHHUE OOABUIMX MACC BO3/(YXa l'lp]d MaJIbIX CKOpOC-
TAX. 3¢pEeKTHBHOCTL C TOUKM 3PEHHA MAKCHMAUIBHON NOABEMHOM CHIBI CIEAYET
TOMY K€ TpaBHTy.

HSBCCTHO, uToO MOJICK}’.TII:I H HOHDbI BOE]}IYXH oﬁna,uaxm' SNACTUYHBIMH CBOMICTBAMM
NpH CTOJNKHOBEHHWH HAa MaIbIX CKOPOCTHX, TO €CTh BCAYT cebsa Kak ylpyrmue rciaa,
nopo6HO GWIbAPAHBIM IapaM. BricOkie CKOPOCTH MMEIOT TEHAEHUMIO BBI3LIBAThH
pasfeneHrue MOJIEKY, KOTOPOEe NPHBOANT K BTOPHYHON HOHH3aUWU U NOTOMY Kpaii-
He HEXXEeNAATEIbHO,

Bropuynas HOHM3AlUS BLISBIBAET YMEHbIIEHUE PEAKTHBHOTO 3(hekra, 10 ecThb
IIOABEMHOM CHJIBL, U3-32 U3MEHEHUA HANIPARIEHHA IBIDKEHUA TENEph yxke obnanao-
IMX IIPOTHBOMONOXKHBIMH 3apajiaMu yacTil. IT03ToMy BeCbMa BAXXHO NE€peMeIaTs
KaK MOXXHO GOABLIIYIO MacCy BO3yXa NPH HM3KMX CKOPOCTSIX MJIH SHEPrUAX, TOrAa nIpu
MAaKCHMAIbHOM KORUYECTBE 3JACTHYHBIX CTOJIKHOBEHUI Gyner HabmoAaThCA MMHH-
MUIbHO€ KOJIHYECTBO pacnajios MOJEKyN U [IPO[[CCCOB BTOPPI‘-[HOﬁ HOHHM3aAHH.

Bamemy noxseMHOMy anmapaTy HoTpedyeTca BHICOKOE HAIPSKEHUE IOCTOAHHO-
IO TOKa IIPH CPAaBHUTENbHO MJIOM TOKE Harpy3kH. CxeMa BTOPHYHOTO MCTOMHHKA
[UTaHUA YCTPOHCTBA NokasaHa Ha puc. 1.2. On BeipaGarbisaer 30000 B npu Toke
Harpysku 1 MA, uto cooTseTcTsyeT 30 BT BEIXOMHOI MOwmHOCTH. Takoiit MOmHOCTH
OOBIYHO JOCTATOYHO JUIsA THTAHUSA MPABIJIBHO COGPaHHOrO NOXBLEMHOTO ANnapara B
BHJIE€ PABHOCTOPOHHETO TPEYTONBHUKA € JUTMHOM Kax 0t croponb 90 cM Ha paccro-
AHUH 3 CM 10 TPOBOJIOYHOrO YMUTTEPA. ITOT MCTOYHUK MM TAHUA JIeTko obecneynsa-
€T OMKCAHHOE 3AECh YCTPOKCTBO € INMUHO#H CTOPOH 20 cM. XOTA TOK IOCTATOYHO MaJ,
COIIPHKOCHOBEHHE C YCTPOMCTBOM 6€3 HajIeKallX Mep 3alUThl MOXET BbI3BATH
6e3Bpeaublil, HO 6one3HeHHbIH ynap.

BhIxonHoe HanpAXeHHe HCTOYHHKA IUTAHUA NOCTHTAETCA 32 CYET UCTIONb30Ba-
HUs yMHOXUTENA HanpsbkeHHsa Koxpodra Basrona (Cockroft Walton) — no umenn
u3obpeTtatens Haubosee U3BECTHOMN CXEMBI YMHOXHTE/S HAMIPSHKEHUS — C YEThIPL-
Ml IJIH TIATHIO KACKAJaMH YMHOXKEHHA. ITOT METOJL NOTY4EHHs BEICOKOTO HAaNIpsKe-
HHA UCIIOIb30BAJICA JULs [IEPBOTO YCTPOHCTRA PACIIEIVIEHHs AaTOMOB B HAuaJIe AaTOMHOM
apbl! Ha Bxox yMHOMHTENS HOMKHO MOCTYNIATh NEPEMEHHOE HANIPSHKEHHE BbICOKO#H
YACTOTEHL. JTO HANPSLKEHHE MOCTYNAET €O BropuuHoii 06MoTkU TpaHcgopmaropa T1,
KOTOPBIi 06eCTIeyHBaeT BLIXOAHYIO MOIHOCTD 8 kBT ipu wacrore oxono 30 xIi1. B ces-
3H C TeM, YTO MCIONBL3YETCA MOBLIIEHHANA yacToTa, a He yacroTa 50 T, ero koHcr-
PyxuMa 1o pecy u pasmepaM HeGonemasn. TpancopmaTop sanaTeHToBaH (GUpMOET
Information Unlimited. HecMotpsa Ha Maxnie pasMeph ¥ BeC, OH BbIpabaTbiBaer 10-
craTouHOo 6oLy MomHOCTh. TpancdopmaTop T1 uMeeT 2 06MOTKH —~ IEPBUUHYIO
HHU3KOBOJABTHYIO ¥ BTOPHYHYIO BLICOKOBOJILTHYIO.
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2
Bx0n

Kamnrrepy
NOABEMHOTO
Jnc BNNApaTa
YMHOXUTENL G
HANPAXEHWA 500 pasprarmkd
PeancTopa A30-R35 - wecte K xannextopy
< M3MEpPU- | peaucTopos 10 MOm
0,5 BT 8 NnacTukoBOA
o W30MDYIOLLIER T
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25 T
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03 ¥ Rio oy
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T 27
YNpasnsowWi reneparop

B u
coc-romuu
|Duc 10mc
Ycranoeka R10 Ycramosxka Ri0
ANAHMIKONG  JUM BLICOKOTC
YPOBHA YPOBMA
Ha BuixOae Ha BoixOne

Puc. 1.2. MNpuHuunuanbHas cxemMa UCTOYHUKA NMTaHMR ANA NOALEMHOMO annapara

Mpumeanne:

A NPOBEPKU HArPY30MHON CNOCOGHOCTU K BLIXOAY BHICOKOBONLTHOMO MCTOHHIMKA MMTaHWUA A0RXEH GbiTb NOAKMONEH
BKBUBANEHT HAMPY3KM — BEI MDHOLTHBIA PE3UCTOP HOMUHANOM 15 MOM MMOWHOCTHIO paccenaaHns 25 BT. Mpucoeankure
CUMHANBHBIA WyN ocumMnnorpada K TecToeoi Touke TPX. C nomowsio R1 poGeiiTecs hopMe: cUriana, CooTBeTCTBYIOLIER
NOKA3AHHON HA PUCYHKE, NPY NUTAHMU OT NEPBNHHOrO NCTOMHUKA HanpsokeHa 128, 3A.

By g0 HaNpAXKeHUe [OSTKHO MmveTb BemvvHy 30 kB, 4o ooTesTeTeyaT Toky Gonee 1 MA. Bxoapoii Tok Bypet2,5Anpu
EauOOMON MOLLHOCTV Bonee 30BT!

Bopma carHana, NOKa3aHHas Ha PUCYHKE, NOMYHEHa B TECTOBOM FoHKe TPX npi perynupoeke NepemMeHHOro ConpoTUR-
nenva R10. BoixoaHoe HanpaxeHue umeeT GopMy MMIMyNLCOBHACTOTON 0kono 30T U, KOTopan BuipabaTbiBaeTeA reHepaTo-
poM rmmynscosl 1 (Mmwkpocxema 555) M onpenenseTca COOTHOLIEHWEM BPEMEHW BIINOYEHHOO M BLIKNIOYEHHOND COCTOAHVIS
HaBbBOAE 4 CXeMbI FreHEPATOPAMMNYNLCOE Ha 1 (Mukpocxema 555), n0AABaEMOro C BeXOAA Ypasnaiowero reHeparopal2
(etiBOA3).

HMupgykrusHoCTh NepBuHOii 06MoTKE T1 1 KOHAEHCaTOp C6 06pasyioT peaoHaHC
HA YaCTOTE, OIIPELeIAeMO UX NapaMeTpaMu, U ABISIOTCH HATPY3KOi KIIOUEBOTO Kac-
kaga Q1 na nonesom Tpanauctope (FET). Ha puc. 1.2 nokasana ¢opma cursana ua
nepeHuHOIT 06MoTKe T1 ¢ aMmuTyROiA, KOTOpas cocrarnser 50 B, BpeMeHHbIMH na-
paMeTpaMH CUrHamla JUMTEABHOCTHI0 5-6 MKc M nepronoM nosropenus 14-15 Mxc.
B mipkHeit yact puc. 1.2 3TH ke CMrHaIbI IpH Pa3sBepPTKE HA HECKONBKO MOPAAKOB
BBIIIE, YTOGHI [TOKA3ATh JUIHTENBHOCTD YIIPaB/IIONNX MMIYILCOB C BPEMEHEM BKIIOYE-
Hus/ Beimodenus no 10 mc. Ummynscb reneparopa 11 na sTom pucynke 6yayT curua-
JIaMH YaCTOTHOIO 3aII0/IHEHUS ¢ orubatomeit, onpeaerseMoii IapaMeTpaMH YIpas/is-
1011ero renepaTopa 12, JITMTeasHOCTh YyIPaBISIOIEro CUrHAIA MOKeT IPHHIMATD
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3HAYEHHA OT MUHHMMYyMa 0 MAKCHMYMa B 3aBHCUMOCTH OT MOJIOKEHUS OCH IIEpeMeH-
Horo conpotusicHua R10 ynpasnsiomero reneparopa 12. MunuMyMy coorseTcryeT
HH3KOE CONPOTHRJICHHE (HE JOXOAA 10 KpaHHero 3HaYeHHA [IPM BPaIEHUM NPOTHB
YacOBOH CTPENKM, HHAYE conpoTuBieHMe Byaer uMeTs ( OM), MaKCHMyMy — BRICOKOE
(xpaiinee snauenne no yacosoii crpeaxe). Q1 ynpapaserca TOKOM yepes KaTyIIKy HH-
AyxrusHocTH L1. TIpu npaBuibHO# pery/ipoBKe YacTOTh NEPEKIIOUEHHE IIPOHCXO-
AUT IIPH [IEPEXOJE HANpSDKEHHA Yepes (), KOTOPOMY COOTBETCTBYIOT MHHHMAIbLHBIC
noMexu. (3rot pexum pabotsl coorBercTByer Kaaccy E.) Tlosromy muis qocTrixeHus
ONTHMANBLHOTO PEKHUMA PabOThI OYEHD BAJKHEI BPEMEHHBIEC XAPAKTEPHCTHKH YIIPAR/IA-
IONIHX MMITYIbCOB Ha Bxoze Q1.

Ynpassisiolipe MMIYALCH BhipabaThiBalotcs Taiimepom 555 (I1), paboraommm B
pexHuMe HECVHXPOHH3HMPOBAHHOTO MyIBTHBUGpATOPA € YaCTOTOM NOBTOPEHH, OII-
peRenseMoil NOACTpoeYHbIM pe3ucTopoM R1 u kongeHcaropom C2.

I1 ynpasnserca (BKmOYaeTCA M BHIKIIOYAETCA) BTOPEIM TaliMepoum 12. Dot Tail-
mep paGoTaeT npu puKkcHpoBanHoii yactore 100 T, Ho UMeeT peryrpyeMBIit LUK
paboTel (COOTHOIIEHHE NPOAO/LKUTENBHOCTH BKIIOUEHHOTO M BHIKJIOYEHHOTO COCTO-
SIHMS ), KOTOPBIH OTIPEENISIETCA YCTAHOBKAMH YIIPaBAAIOIIErO NIEPEMEHHOTO CONPO-
tuBaenua R10. Aot KOHTpONMpYOmMit MMITY/IBC, U3MEHAACH B IMANA30HE OT MUHM-
MUIBHOM 10 MAKCUMATBHOH [UTMTENbHOCTH, YNIPaBJISeT paﬁo'roﬁ I1, obecneunBaer
PEryIMPOBKY BbIXOAHOMH MOIHOCTH COOTBETCTBEHHO OT MHHHMYMa IO MAKCHMYyMa,

Hcxporoii paspaiHMK IS 3aIUM T OT CBEPXHANPLKEHHSA MOMEIIEH Ha BEIXOAE M
cpabaTbiBaeT B IHANIA30HE BBICOKMX Hanpspxenuit ot 20 go 30 kB. 3roro oberaro
AOCTATOYHO JUISA IOXBEMHBIX ANNAPATOB, HMEIOMX PAacCcTOAHNE 2-3 ¢M MeXay npo-
BOJIOYHBIM 3MUTTEPOM M KPasMM KOJLIEKTOPa. XOTA BBIXOA 32HIMIIEH OT KOPOTKOTO
3aMBIKAHHA [IPH TIPOAVKHTENBHON NMEPETPY3Ke, MOCTOAHHBIN pa3psa 3HAYHTEb
HOI1 BEJIMYHHBI MOKET BBIZBATDh IIOBPEKICHHE M JOMKEH ObITh orpanMueH. Pesuc-
TOP OrpaHHYEHHA MMIYJILCHOrO TOKa R7 noMoraer 3amiTHTL CETh OT 3THX MOTEH-
LHMATBHO OTIACHBIX JUIS yCTPOHCTBA IMKOBBIX TOKOB.

IlepBiruHbIi HU3KOBOJNBTHBIH MCTOYHMK NMTAHMS BKIIOYAETCH M BHIKMIOYAETCH
BBIKUIIOuATENEM S1, KOTOPHII KOHCTPYKTHBHO COBMEIIEH C YIPAB/IAIOIUM [IEPEMEH-
HeM conpotuBaeHneM R10. Hcrounnxom muranns Moxer 66Tb HeGonbian 12-posib-
ToBas Gartapes, paomas 3 A, wiu aganrep nuranua 220 B 50 Tu/12 B 3-5 A jn
BHENIHET O MOAKIIoueHKs. B 3TOM C/rydae ZoIKeH NCno/1b30BaThCs PAaCCYMTAHHLIH HA
BbICOKHE TOKU NEPEKTIOUEHIA BpIKTovareib S1 cepuu GRA nau jpyrue Tinsl Momr-
HBIX BRIKJIIOYATENECH.

Nopagok c6opku ycrpoucraa

B 3TOM pasnene paccMaTpuBaeTcs nopaiox cGOPKH BYX COCTARISIIOIIMK YCTPOICTBA:
3JIEKTPOHHOM 4acTH — MOHHOTO FE€HEPaTOpa, CIYXKAUIEro MCTOUHHMKOM NMTaHUs yCT-
POFCTBA, ¥ KOHCTPYKLIMY aNlapaTa 10AbeMHOTO0 ycrpoiicTsa. KoMiioHeHTs HOHHOTO
reHePaTopa MOTyT YCTAHABJIMBATBLCA Ha NieuaTHylo Iwiaty PCB ¢ passeneHHbIMY nieuar-
HBIMH IIPOBOJHMKAMH, € NAKO BHIBOJIOB KOMIIOHEHTOB K META/LTH3HPOBAHHEIM ILIO-
waixaM. OcralbHbIe COEAVHEHHA MEXTy KOMIIOHEHTaMH Ha TUIaTe He TpebyloTcs, Tak
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KaK IJIaTa pa3BefieHa B COOTBETCTBHM co cxemoit. Takyio miary PCB moxHo kxynuTts
Kak om0 y Hac. Jpyroit BapHaHT ruarsl — MaKeTHas I1aTa ¢ NoJAeM OTBEpCTHit —
nepdopanrel META/UTM3HPOBAHHBIX OTBEPCTHIA, OTCTOAILMX APYT OT APYTa M MO K-
PHHE U 110 JVIMHE TIaThl C marom 2,54 mm’.

Hcnonbpzopanne MakeTHO# IUaThl ¢ nepdopanneii oTBepCcTHil cnoxHee, MO~
CKOJIBKY BBIBOABI KOMITOHEHTOB BHA4YaJI€ MAaSIOTCHA K KOHTAKTHBIM IUTOIAIKaM MAKET-
HOI1 IUIATBI, @ 3aTEM MEX/y cO0OM, B COOTBETCTBHH € NPMHIIMITHANILHON CXeMOH —~
NPOBOAAMH B H3OJIALMM, H, KaK MPABIIO, € OOPaTHOI CTOPOHD!, ¥ HY;KHO HE IeperTy-
TATh BLIBOABI — COEHHATD C BLIBOJIOM B COOTBETCTBHH CO CX€MOi. MOHTAX MakeT-
HOI1 IU1aTh! TpebyeT KPOMOTIHBOTO TPYAR, YCHAYHBOCTH M IIOJ CHJTY JINIIb ONbITHBIM
nmoGurenaM. B aToM cryuae npeanaraeM BaM 04€Hb TOYHO CIEIOBATh ITPHBEACHHBIM
B 9TOI IaBe PHCYHKAM M NEpPEA YCTAHOBKOM KOMIIOMEHTOB IIOMEYATb PYHKON Te
oTBepcTHA Nepdopalti, KOTOPLIE BbI HCIIOAb3YETE JIA COCNHHEHNIH. YCTaHOBKY H
NaiKy KOMIIOHEHTOB HAYHHAITE € JIEBOrO HMKHErO YIId M WANTE CJI€BA HAMTPABO.
MakeTHas 1ara ¢ nepq)opauneﬁ OTBEpCTHIl GoNee NOAXOAUT AAA HAYHUHBIX NPOo-
€KTOB pa3oBOro NPHMEHEHH S, MOCKOJIBKY YCTPOICTBO BHIMAAANT GONBbIIE KAaK CaMO-
AEIBHOE, 3 HE MPOMBIIUICHHO HM3roTosicHHoe. Ilpu pabore ¢ nmevaTHoil mraToii
PCB Hy»HO TOJILKO HACHTH(PHIMPOBATh KOHKPETHBII KOMIIOHEHT, BCTABHUTDb €TO B
COOTBETCTBEHHO [IOMEYEHHDBIE OTBEPCTHA M MNOANAATE K METAIH3UPOBAHHOMY OT-
Bepcruio. Iaiika mpu aTom 3HauKUTEALHO ynpou@erca. OCTalbHbIE COCAMHEHNS
Y€ M3rOTOBJEHBI B BUJE NEYATHBIX IPOBOXHHKOB MEKIY KOMIOHeHTaMH. OHu
GbuH pa3BeleHbl MAIMHHBIM CIIOCOGOM, B HUX MCKJIIO4EHb! COEAMHEHNA, HE COOT-
BETCTBYIONYE NPHHIIMIIYANBHOM cxeme. Mamyua, B OTIHYME OT YENOBEKA, HE OIn-
6aetcA, HO, GEIBAET, HE KO KOHIIA PA3BOAMT, ¥ 3TH KOHTAKTHEI HEOOXOAHMO COENH-
HATH NNPOBOIHNKAMH B BUHHIOBOH OILIETKE.

C6opKa NNATLI HOHHOrO reHepaToPa

I'Ipn MOHTAXEC IJ1AThI HpHﬂCpJKHBaﬁTCCb TAKOH MOCIENOBATENBHOCTH:

1. PaanoxuTe KOMIOHEHTBI [10 HOMHHATAM H HA3HAYEHHIO (OTAEIBHO PE3NCTO-
Pbl, KOHAEHCATOPH! M T.A.) H CBEpPLTE HX co cnenngukanuei (cm. tada. 1.1).
OGpaTHTe BHUMaHHE, YTO B CNENU(PHKAINH HOMHHAIBI TOCTOAHHBIX PE3NC-
TOPOB TAKXKe YKA3aHBI B KOIVPOBKE I[BETOM.

2. M3 3aroTOBKH BHIPEXKETE MaKETHYIO ILIATY € CETOTHOI nepdopaumeii Tommu-
Ho#i 2,5 MM 11 pasmepamu 12,19x7,37 cm (4,8x2,9 moiima). Opuentupyiirecs no
KOOPAMHATAM NEPECeYCHHNA BEPTHKATEHOTO H TOPH3OHTAIBHOTO PAJA, TOKA3aH-
HBbIM Ha pHc. 1.3, u sanieii neyaTHoOH MAaTH A1 HAXOMIEHHA OTBEPCTUA /1A
NpOCBEPIMBAHHA MOHTAXHBIX OTBEpCTHIL. OnpenenrB MECTOHAXO0MXIEHHE KaX-
JOr0 MOHT2KHOTO OTBEPCTHSA, IPOCBEPIIMTE MX, B TOM YHCJIE TPOOBHYIO Ipo-
pesb mia ycraHoBkH T1. [oToByIo MeYaTHYIO NAaTy MOXKHO NPHOGPECTH

! 3pmeck M aasee N0 TEKCTY MCNOIBb3YEMbiE ABTOPOM pasMephbt B JI0fiMaX MEpeBCAeHE! B METpUueC-
Ky Mepy umsn, 1 godim = 2,564 cm. K senuuunam B poiiMax B HacTosueM usganun aobanrex
suak moiMa () — Tpum. nayw ped.
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3To oTBEPCTHE A/ NNACTUKOBON
uzonupyowei Hanpasnaowen Tpybku &-

|

.
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Puc. 1.3. C60pka WOHHOIO reHepaTopa W3 MakeTHOn W M30NALMOHHOW NNaThl

Npumevuanve:

C6opka MOHHOMO reHepaTopa COCTOMUT U3 ABYX NNAT: MAKETHOIA — C HU3KOBOJILTHOM HACTHIO CXEMb, W USONALMOHHOM —
C BbICOKOBOALTHOM. OHU COAMHEHb MeXay COBOIN ABYMS HEHNOHOBLIMI BUHTaMU AuameTpom 6,32 MM C raitkaMu 1 Lwarom
pe3tbbl BUHTOB U raek 3/ miciima. Cpeaxee OTBEPCTUE MCNONE3YETCA AN KpenneHna COOpKX K KOprycy.

Ha maxkeTHO nnare pasmepamu 12,197 ,4 cm (4,8x2,9 nioiima) nTonmHoin 0,25 Cm pasMeLLLeHa CEKLMA HUIKOBOABTHOM
HACTVNEKTPMHECKOA CXEMbI MOHHOTO remcpamnd. Cexus i BLICOKOBONBTHON HACTA CXEMbI MOHHONO TEHE, AT {3 HAXOOMTCA
HAU30NAUMOHHOM NAATE M3 OPraHUMECKOrOCTEKNA paamepamn 9,7x7 4 cm(3,8x2,9 arotima), TonwwHoi 0, 16 cm. Mpx oey rwe
8orsepcTvidguameTpom 0,16 cm B makeTHON nnaTe v 11 — B M3ONALMOHHOIA. PacnonoxeHne OTBEPCTHIA NOKA3aHO HA PUCYHKE.

Mpocsepnute TpK oTeepcTn 0,3 CM B 061X CEKLMS NA MX COSAMHEHUS.

MpoceepnuTe U BLIPEXLTE NPOPE3L LMPWHON 0,3 CM, KaKNOKA3aHO HA PUCYHKE. 3TaNpope3b UYBENMYEHHHIE OTBERCTIA
PALOM C Heit NpeaHa3HaqYeHb AN ycTaHosku TpaHcgopmaropaTl.

Heo6X0AMMO M3rOTOBUTE MONSLAOHHYIO MIATY U3 OPFAHUHECKOr0 CTEXNA, AAXE 8GN Bb UCNONBIYETE FOTOBYIO HUSKO-
BOSLTHYIO NesaTHyio nnary PCB.

TO4HOCTL AMAMETPOR OTBEPCTIIA HE SBIRETCA KDUTHUYHOMA.

Ansi nO3MLMOHMPOBAHWA BCErAA UCTNIONL3YATE HYKHWA HEBLIA yron nnarel.

Cepaeyruk
MonTax Ha ckoby
SWiImMU1 panvaropa
at TpaHaucTopa Q1

” Hamoraiite 6 BuTKOB
MarHMuTHOro nposona #20

MNpoknaaxu pns e Cko6a TennooTBoAAa BbinonHeHa u3
ofecneyeHs BOIMYLU- A0 nonocH anioMuHus Tonwmroi 0,16 cm e
Horo 3asopa s 0,38 mm CooTBeTCTBUM C NnyHKTom 3. OGpatnte
§ FinoTHG coBepHTe AeTanb. BHUMaHKE Ha ycTaHoBKy Q1 Ha TennooTBoA
HHayKTMBHOCTL AOKHA

cocTasnaTs 6 MkH

{-) K xonnekTopy nogbemHoro + BbICOKOTO

annaparta He aenaitte HUKaKux OTBEPCTUI HANPAXKEHUS K
+12 B nOCTOSHHOTS B TOI 4aCTK NNACTMKOBOTO KOPNYCa, amMUTTepy
ToKa rae HaXOANTCA BbICOKOBONLTHAR NOALEMHOIO

OBt ™ sacTbyctpofictea annapara

Aewesbif NNACTUKOBLIRA KOPNYC Ans coGpaHHoro-ycTpoficTea
Puc. 1.4, Bun ans cSopa TOKOBOM KaTyLUKW MHAYKTUBHCCTH W ckobbl TennooTtsona Qt
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B Information Unlimited. 3axas nponsponurca uepes caiir qmprI no ajpecy
www.amasingl.com. BcTaBbTe KOMIOHEHTDI, HAUHHASA C IEBOH CTOPOHBI MAKET-
HOI I1aTe ¢ Nepgopanveii, cremys any (cum. puc. 1.3), maure crepa Hanpa-
BO, HCNIOJIB3YS OTBEPCTHA GOJIBIIOrO AHAMETPA KAK OPHEHTUP.

HaroTosbTe METANIHYECKHI TENIOOTBOA ANA TpaHaucTopa Q1 B Buie ckoGeI
13 ILTACTHHEI UIIoMHHK paamepom 3,8x1,9 em (1,5x0,75 proiima), kak nokasa-
HO Ha puc. 1.4.

Cobepure KaTymky unaykTusHocti L1 (em. puc. 1.4).

Ecau BbI nConb3yeTe nepgopupoBaHHYIO ILTATY, BCTABETE KOMIIOHEHTBI, HA4YaB
C HIDKHETO JIEBOTO YIUIa, KaK [oka3aHo Ha puc. 1.5 1 1.6. O6paTuTe BHHMaHHE Ha
NPaBHILHOCTD YCTAHOBKU [OJIAPHBIX KOHJCHCATOPOB: OKOJIO NOJIOKHTEIBHOTO

------ e

-
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Puc. 1.5. Pacnonoxerve KOMNOHEHTOB Ha MakeTHOW U U30NALMOHHON NNaTax MOHHOMO reHepaTopa

Npumeuarve:
O6paTrTe BHUMaHWE HA NONSPHOCTL KoHAeHcaTopoe C1, C4, C9; anopos D3, D4, D12, D20A-D20J.
OfiparvTe BHUMaHWE HAa NPABUALHOCTLYCTAHOBKW MMKpOCXxem |1, 12; TpaHancTopa Q1.

endes

'\--__...._:-=.

oo

]

<
Puc. 1.6. CoeanHeHna NPOBOACM Ha NNaTax ¥ BHelIHUE NOAXMIOYEHUN

Mpwaevanne:

TORCTaN MyHKTUPHARA JNIMHAS NMOIGI3H&-E3T COBAMHEHUA LWWHBLI # 20 (WR20BUSS) Ha TbUTbHOM CTOPOHE NNATh 1 COBOMHEHUS
CANeKTROAAMM NCKPOBOMD PA3PAAHNKA.

TOHKERA MyHKTMPHANA AMHKUS NOKa3LIBAET LWKHY #24 (WBUSS24) 1 BLIBOAL KOMNOHEHTOB.

CnnowHsIe MMHUKM NOXa3LIBAIOT NPOBOAA, BEOYLUME K BXOOHLIM U BbIXOOHLIM YCTPOWCTBAM. inA coeauHenAa c+12B
MCTONHAKA MMTAHAA MCNONLIYWTE KpacHbid nposon (WR20R), a pna coeppesii c NogbemMHLIMannaparoM - 3eneqbliid (WR20G).
A coepuHeniin ¢ MuHYCoM 12 B UCTOHHMKA MMTAHKMS UCNOML3YIATE YepHLIA nposon (-12 B).

JBobGedirece rnagkmx cdepuieckux NasHbix coeauHennin 0,3-0,4 cMana coeanHenninc C20A-J, D20A-J, R7 v Bbixopa
BbICOKOrO HaNpPAXeHWs. 310 NPoTUB O6biNHBIX NPABUA NAFKK, HO HEOGXOAWMO ANA NPEAOTEPALLEHWA YTEHKA C KOPOHbI.
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BBIBOJA HAa KOPITYCE CTONT 3HAK «+», ¥ aHAJIOTHYHO, OKOJIO aHOJA ITOMYIPOBOX-
HHKOBOTO HOAA — 3HAK «+» WIH «*». B GUIIONAPHLIX TPAH3NCTOPAX HENb3s Ne-
penyThiBaTh Mex Iy c000it BeIBOARI Gasel (B), sMuTTepa (3) u kowiexropa (K),
B IOJIEBBIX — 3aTBOpa (3), uctoka (M) u croka {C), a B MUKpOCXEMaX BbIBOJbI
HEOHXOANMO ONPERENATE OTHOCHTENBHO K/K04a (BBIEMKA FUIH TOUKA B CEPEAUHE
OHOM 13 MAJ/IbIX CTOPOH MHKpocxeMsl). Becerna BeiBog 1 HaxosMTes ciiepa oT KO-
ya. CoeanHuTe KOMIIOHEHTBI, KAK MIOKA3aHO, NPHITANBAS 110 MEPE COEMMHEHM ],
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Puc. 1.7a. MakeTHaa nnata B macwrabe 2:1 1 BHEWHWE NOAKNIOHEHWA

PaszpexbTe 1 CkneidTe 4acTu, n3obpaxeHHble Ha puc. 7a U 76, BMecTe.

(p-on.oounoonoo-oo

Puc. 1.76. NaonaumorHan nnata B macwtabe 2:1 n BHeWwHWe NOAKMOoYEHUS
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Knoawesmmomy

annapary

oommg

+12B

HEUCIIONB3yeEMEIE TPOBOAA oTpesaiite. Ilo Mepe xoaa nmporoaa mcHosbayiiTe
omnpeAesieHHble KOHTAKTbl WIH KyCKM NpoBoAa wmHb #22. Cnexyitre myHKTHp-
HOM JIMHHN Ha COOPOYHOM YePTeXKe, OHA TOKA3BIBACT COSAVHEHHA HA obpaTHOI1
cropone 1waThl. ToscTas myHKTHPHad AMHKA MOKA3LIBAET UCNoNb3oBanne 6o-
Jiee TOJICTOTO MPOROMA HIMHEL #22, 3TO LiENb Pa3psia ¥ COSIUHEHHS JUIS 333€M-
nenvs. Ha puc. 1.7a n 1.76 nau Bua niate B 60s1€€ KpynHoM Macutabe.
HoacoeanunTe BHEHME TPOBOAA, KaK MMOKa3aHo Bbille. Koncrpykimsa nckposo-
I'C paspsiIHAIKA, M3TOTOBJEHHOTO M3 KyCKOB npoBoaa #20, mokazana na puc. 1.6.
370 NpeoTBpAIAET NOBPEXIEHHE KOMIIOHEHTOB CXEMEI OT BBICOKOT'O HANpsiKe-
HHA P MCIIOJB30BAHNH COEMHEHNH C MAIOH HArpy3koi win 6es nee. Cxema
HE NpeHAHAYEHA J/if1 paGoThl NPH JUTHTENBLHOM Pa3psiie U IPH €70 BOSHUKHO-
BEHMH MHIHMLUPYET OTCYTCTBUE HAIPY3KU MM CJIMIIKOM MAJYIO Harpy3Ky.
TinaresbHO TpoBepETE NPaBIVIBHOCTL COEAMHEHNEL M KauecTBo Maek. Ma6erait-
TE MPOBOJIOYHEIX NIEPeMbIYEK, 3AMbIKAHHH, GIH3KOTO pacoNoXeHHA ¢ APYTu-
MH KOMITOHEHTAMH cXeMbl. Ecii NporoouHan nepeMuuka HensbeskHa, Haze-
BaiiTe Ha Hee KeMOPHK BO H30eXKAHNE BOZMOKHOTO 3aMBIKAHMAL.

HaroTobbre mpejUiep u3 mactvka TonmnuHoi (0,15 cm. [pukpenvre ero k
naTe, NPHUKJIEHTE YIIbI CWIMKOHOBEIM KieeM. Bbl MOXeTe Takke IOMECTHUTD
YCTPOHCTBO B IUIACTMACCOBYIO KOPOOKY HYKHOIO pasMepa, KaK MOKa3aHo Ha
puc. 1.8 u 1.9. bonee npocro#t BapuaHT Yexa, KOTOPHIN He BKIIOYAET H3Me-
purtenb M1, mokasax Ha puc. 1.10.

8t |

NposoA npenoTepailenua NpoGoa

MCKPOBOro paspaaxvka. Mcnomsayite

BUSS20 1 33xpenure £ro ¢ NoMoLLbio
CHNMKOHOBOTO KaYYYKa.

KOHeL MeeT (POPMY KONBUA W PACTIONCXEeH
DpMMEpPHO B 4 CM OT 3330pa ANK paspaaa

Hag, R7 8 vaChnporaHHoi HaNpaBNAOIWLE TDYDKe

R30-R35, coeanHensie R7 pasmewien
NOCNEAOBATENLHO M NOMELUEHHLIE BHYTPH NNACTUKOBOR
B TpySuaTyio wsonawmo TU2, H3ONALMONHON
vMRIOT GONbLUMIA PaIMep, Yem TpyGKu

R37/181 : TS . TS T ) E— / T :

LeHTpantHpiit NNECTUKOBL BUHT —/
huxcupyer nnaty s cGopxe Ha kopryce

Puc. 1.8. O6wuit Bua okoHuatensHoi cOOpKY € yKazaHmeM pasmepos yexna
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BoiCONOBONMTHEIA BbixOM,

MRACTUKOBAA MAOAMDYICWARA
Hanpaensowan Tpytxa TUB1

Boixog umHe 20
NnacTuxosan kppiuxa COVE
T
Kpbitwxa COV1 umeeT sucoTy 9-10Ccm ! |
MnacTMKOBAR MAONAUMONHAA
i | Hanpasnsoulan Tpytxa
3enensiil NPoBON, I |
OT NOQBEMHOIQ
annapata I I Ycranoaneno
I paccrosmme 3,75 cm
Kpacnon 119
noson . # “epwsin nposon HeTeipe vt SW2 \- Orsepcrie
NoB - 12 B (00w} ll' AA% pa3pRAS
Nnactuxosas TpyGuaTas WIonsUnR Koneunoit | 7
RAR TymO.0epa yIpaBNeHuaA. Buctyns 1,3cm sMANNSTH |
Muave. 1.0 RUBET HENPUATHBIA YAAD TOKOM ANA yCTaHOBKH "
KPBALKA
OcHOBaNHIE KDPNYGA
Cxema npeaorap npobos yc ra y 25-30«kB.

373 CXEMA NOMGraeT 33WTA To NOABEMHLIA ANNADAT U MCTOYHUK
NUTAHKWA OT ONACHOFo NPOGOA NPU NEPEHANPRXEHNMA

Puc. 1.9. Bug ycrpoirctea 8 c6ope

. N y 4 :
Lisennep CH1 20x6,5 cMm (7'/2x2"/s) ¢ BoICTYNOM 1.¢M (*/s) :_—I e[
DAY A A Nt .
WYY
e Y 1) VY

Puc. 1.10. AnsTepHatusHblid BapmadT moayna GRA10 ¢ pazsoakoi nevaTHon nnatbl
B cbope 6e3 nameputena M1
NMpumeyanne :
Dewwessin GRA10 npeacTasnset coboit MoayNbHLIA NOAX0A, NPY KOTOPOM 3MEKTPOHHAS HaCTh NOMELLAETCA B 1AACT -
KOBbii weennep CH1. BxoaHbie M BLIXOOHLIE NPOBOAA TE Xe, a R1 — MMHMATIOPHOE NepemenHoe conpoTueneque. Coopka
kpenuIcs K weennepyCH1 LeHTPantHLIM HERNOHOBLIM BUHTOM C Fraiikoi.
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Nopagok HaNAgKU YcTpoHcTaa
CJIep;ylo[uHe IIArK NpeAHasHAYEeHBI JJ5 IPOBEPKH TOT'O, YTO BbI CAEHANH:

1. Ycranosure ock nepemennoro conporusaeHus R1 Ha cpennee sHauenwue, a
nepeMeHHoe conporupieHue R10 - Ha MAKCMMATBHOE TOBOPOTOM OCH JI0 YIIO-
Pa 10 4acoBOIi CTPeJIKE. YCTAHOBUTE HCKPOBOIA pa3psiiHHK Ha BEJIHYNHY 3330~
pa ot 2,5 no 3 cm, xak nokasaso Ha puc. 1.9.

2. BoabMuTe BEICOKOBOJIBTHBIN pe3ucTop HoMuuanom 25 MOwm 20 Br. Ou 6yxer
OIY3KHUTH SKBUBUIEHTOM Harpy3ku. [1p OoTCYyTCTBIH pe3HcTOpa TAKOTO HOMY-
HA/A BbI MOXXETE U3TOTOBUTD €TO aHAJOL, COCAUHSS MI0C/1eA0BATENEHO 25 pe-
3ucropos KoMuHaIoM 1 MOm 1BT, Hajes Ha HUX 3aT€M IUTACTHKOBYIO TPYGKY.
3aneyaraiite KOHUEBI TPYOKH CHJIHKOHOBBIM KJIEEM.

3. BoabMuTe MCTOYHHMK MIHTAHMS NOCTOAHHOrO ToKa 12 B, 3 A win 3apsmKaeMylo
AKKyMYJIATOPHYIO 6aTapelo.

4. TloacoexuuiTe K BLIXOXY HOHHOTO FeHEPAaTOpa PE3UCTOp Harpy3ku B 25 MOmMm.
IMommounTe uiyn ociLnorpada, ycraHoBAeHHbIH Ba npenea 100 B, i passept
ky 5 c kx croky Q1 nis nabmonenus popmbl curHaia o Mepe usmenenns R1.

5. Bxaouure muraHue u gobeliTech BpalieHUEM OCH IEPEMEHHOTO COIIPOTHB-
nenns R1 ¢opmbl cruana, cooTReTCTRyIONIEH NOKa3aHHOMH Ha pHc. 1.2. B uc-
KPOBOM PA3PAAHHKE MOXET MHOI'A BO3HHUKATH chpa, €Tro HCO6X011HMO oT-
PEryHpOBaThL H3MEHEHHEM BHICOKOTO HAIIPSKEHHA IO BEMYMHEI HA TPAHH
cpabarpipanusa. O6s1uHO 310 25-30 KB.

6. IlosopaumsaiiTe ock nepemenHOro conpornsnesus R10 nporus yacoBoi
CTPEJIKH M HAGMIONAMTE, KAK BXOAHOM TOK [IABHO CHIBKAETCH MOYTH /10 HYJA.
Takas perympoBKa H3MEHSAET OTHOLIEHHE BPEMEHH BKJIIOUEHHOIO M BBIKIIIO-
YEHHOTO COCTOSAHHSA B CTOPOHY YMEHBIIEHWA BKJIIOYEHHOTO COCTOAHUSA U 3¢-
(eKTHBHO yIpapseT BXOAHBIM TOKOM 3MHTTEPA MOABEMHOTO ANMAPaTa.

[Ipn TakoM UMITY/ILCHOM YTIPABJIEHHH MOHHOT'O FEHEpaTopa obecrneynsacTca Gob-
uIas NOAbEMHAA CHJIA ANIIAPATa M OZIHOBPEMEHHO CO3TAETCH PEAIMCTHYHBIH ITy/IbCUpY-
IOIKE 3BYKOBOH (pOH IIpH €ro B3JETE.

fpumenanne ECrl 8 BAWEM POCNOPAKEHM MMEETCA BbICOKOBONBTHLIA BONGTMETP, NOGHIONMBLLMCE
LYNOM K Harpy3cHHOMY peauctory 25 Mom, bl MOHeTe M3MepUTL BLIXOGQHOI CLUMHON
20-30 «B. 310 cootseTasyeT mowHocTy, Brvakoin k 30 Br. B ysugure nnasHoe
VBMEHEHNE BbXOQHOMD CUrHana no Mepe uameneHn R10 npw epauiehin erc ocu.

flpumesanne PeryniposKa BEMMIMHY 3030P0 COIPAGHMKO U POCCTOAHNE MEMGL NDOBOMCHHLIM 3MAT-
TSPOM M KOMMGKTOPOM NOGLSMHOI ONNQPATA OHSHo CUALHO 3QBMCAT GPYT OT gPYrO.
TuiatensHo HOCTPOITE CUCTeMY 30 CHeT VBMEHZHMR 303000 HO rPQHN BOHVKHOBEHMA
VICKDbI, MHONE 3TO MOMET NPMBECTV K NOnomke »iTTepo. Ho He npesblluaiite makcm-
MQABHLIA 3030P B 38 MM, UHONE VCKDL B VICKDOBOM PQ3PAGHVKE HE NROMIORgET.

[NepBryHOe HA3HAYEHME 3AIMTHOTO MCKPOBOTO PA3PAIHIKA 3aKII0UACTCS B IPEROT-
BpAICHHH MIOBPEXIEHHS aNNapaTa v ceT nuTaHua. Hukoraa He nomyckaiite jymresb-
HOTO pa3psia, I10 MOXET IPHUBECTH K BBIXO/Y 3NEKTPOHHOH YACTH CXeMbl U3 CTPOS.
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Limyp

Nonocka
cKoTYa

MecTo npuar3sisaHua
NOALEMHOND annapara
C MCNONLICBAHWEM LUHYDA

MNogbemHusii
annapar

Bbl MOXETE NOMONL NoALEMHOMY aNNAPATY
CABUHYTLCA C MECTa, NPUNOAHAR €ro C NOMOLLLID NEN0YKU
wnrn Opyroeo nop,oﬁuoro npeamMeTa ua M3CNALMOHHONO MaTepwana

rHUTHLIA Nposon #30 MarHuTHeIi Nnposoa, #31

BLicoKOBOMTHEIA  YCTaHoBUTE ANKMHY NPOBOA0SE U LMYPA Tak, 41064 o6ecneuuTs
nposonx  cHanaHcUpoBaHHbiA noabeMm U Nocanxy. NPK 3ToM aonxHa
SMUTTRPY AOCTWraTLCA MAKCHMANLHAA BLICOTA W CcTabunkHLIA NoneT.

SKCNEPUMEHTUDYHTE AR AOCTWIKSHUA ONTUMANLHLIX PR3YNLTATOB

< TMoACOSAMHUTE UCTOMHVK NTUTAHVA W MEANEHHD
spawaiTe ock R10, noka annapar He Coepmvenme C 3eMnei
¥ AOAHUMETCA W HE 3acTabunuaupyeTea, ALICOKOBONLTHOMO (BB)
MCTOYHVKE HANPAKEHNRA

_ Ana Gonblueit BHICOTH NOLEMA YAIMHKTE
CAEPXMBAIOWINE €ro NPOBOAZ W LHYD

TTITYTYTYTT

Npw noaxmoueHia BaTapen MCNONL3YIATE
COSAMHMTENL (KOHHEKTOP) C 32KMMOM

A —_ e PO
ANbTEpHaTUBHAA
Gartapes
o 12B,6A
% Apantep nm‘aum
() 220 B50F,
R10 PacnonarsiiTe ananTep NATAHKA KaK
-O nocronnuuro MOXHD DANEWE 0T NOOLEMHON amapara
Buikmouarens ? W 3338MMMTE €10 anwmemwnyp
nuTaHua cepwm GRA Shyne el
Puc. 1.11. NoabemHelit annapar 8 c6ope C MOHHLIM FEHEPATOPOM Ha CTApPTOBOM Nnatdopme
Npumeuanne:
INpr HaKONNEHM 33PANA MOTYT CMHETHCA HECUMBHBIE SNEKTPVMECKIE yAAPLL. Jiy-iue BCero M3onmpoeaTh BLICIIgHaTen
WCPEencTsa ynpasneHms.

lMNpennaraemasn CTRLT: ¢ x4 nnaTghopmMa MEroTaBNMEAETCR M3 PABHOCTOPOHHENO ANKOMWHUEBOTO TPEYTONIbHWKA C AAMHOA
CTOPOHH 40 €M, COSAMHEHHOTD C 3eMNEH BLICOKOBONLTHOMO MCTOHHUKA NUTaHMS. MOXHO TRI0KE UCNONL30BATL HETHIDE OAM-
HAKOBbIX TPEYTONLHIIKA, CoeAMHERHLIX BMECTe. MeTannmeckan ctapTosas niatdgopma Gyner ropasno adpextveree.
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Tenepr Mo Mepe OKOHYAHHA MIPENBAPHUTENLHBIX 3JIEKTPHYECKHX HCIIBITAHMIT BhI
MoOXeTe nepeitTn K pasgeny c6opku amnapata. Brg B cGope npeasaraemoit crapro-
BO#1 I1aTOPMH — MOSBHEMHOIO aNlapaTa — MOKa3ax #a puc. 1.11.

INocnepyromas nHboOpMAaLA JAET IOSTAITHOE OMHMCAHNE METOAOE M NPOLIEAYP, CBA-
3aHHBIX € M3TOTORJICHHEM NIPOTOTHIIA SJEKTPOKHHETHYECKOTO PEaKTHBHOTO altnapa-
T4, KOTOPLIH MNTAETCA OT HOHHOT'O FTEHEPATOPA, [TOKA3aHHOTO HA 3THX prcyHKax. [1pu
NpasiIbHOM KOHCTPYMPOBAaHHH 3TOT anapar GyAeT NPOM3BOAMTh ROCTATOYHYIO BbI-
XOMHYIO MOIIHOCTD JUIf TOTO, YTOOLI NOAHATL ce6A CO CTAIMOHAPHOI MOBEPXHOCTH.

1. ToaroroseTe caenylOmye MATEPHAIILY

IUTACTMHKM K3 JiepeBa Ganp3a 2x6 mm';

MAarHUTHYIO MEHYIO TPOBONOKY AnaMerpom 0,76 MM (kann6pa 30) ¢ usons-
I{HOHHOM 3MAIBIO JUTS BLIBOJOB BLICOKOTO HANPIKEHHUS;

NPOBOJIOKY U3 HepKaBelouei cram auamerpoM 1,07-1,12 MM (xanmGpa
42-44) — pif NPOBONOYHOM KOPOHHI B crienipuKamy;

aMOMUHHEBYIO OBy,

OfiuH TIOOGUK CyNIepKIIes;

HOX;

YIAKOBKY CKOTYA.

2. Brtpexsre 6amp3obbic onopsl (puc. 1.12). CHauana paspesxbsre 6aib3oBble IL1a-
CTHHKH NONOJIAM ¥ TAaKUM OGpa3oM moayuuTe miacTuHku 2x3 mm. Hapexbre
M3 HUX JiBa Habopa: ofuH Habop 13 Tpex onop no 20 cM IMHOH, APYToii — 13
TpeX OTop HOo 11 cm pHoORL Cpemb're Kpas KaX/J{0H ONOPkI U3 NEPBOTO HAG0-
pano 20 cM oy ymieM, wrobbl 3aTeM MX MOXKHO GbLIO IPHIJIEUTD IO YIIOM K
onopam sToporo Ha6opa o 11 em. Yron cpesa nomxken 6errb oxono 30°, cpe-
3aTb Kpaﬂ HAaL0 HA O,ILHOI‘;I CTOPOHC ILTACTHHKH.

Puc. 1.12. Banbaossie onops

! 3ameHON MOIyT CAyKHTH OTXOABI MeGenbHOro NPOM3BOACTEA M3 UEHHBIX NOPOji AEPEBa, KOTO-
phle MOXHO KYNUTHL B MarasuHax tuna «1000 menowueiil», B CEKUMAX List oMa H AauM, HO MaTe-
puaT AoMKeH ObITH JIETKUM M ONHOBPEMEHHO MpOuHbIM. — fIpum. nayw. ped.



NoprgoxHanagrixTpoiicrea 39

3.

4.

ST A

Cobepuyre Ganbsosbie onopet (puc. 1.13). IToMeTsTe BepXyIKy KasKAOH IOJIOCKH
JuHoI 11 cM, YTO6B! BaM jierye GhLIO OPHEHTHPOBATHCA, TIE BEPX, U TOCTABhb-
T€ OTMETKY Ha PAcCTOSHMM 4 CM OT HIKHEN TOYKH. DKOHOMHO HCTIOIBL3YH Cy-
neprieii, NpuKIeiiTe TPM BEPTHKAIbHBIX ILTACTUHKA 11 €M K rOpH3OHTATBHEIM
wracrruHkam 20 cM, kak aTo nokasaHo Ha pyc. 1.13. Ha pucynke cpesatHble kpas
ILUTACTHHOK JUTHHOI 20 cM NpHK/IeeHb! 07 NPAMBIM YIJIOM Ha OTMETKAaX 4 cM K
BEPTHKANBLHBIM ILVTACTHMHKAM,

e e

3asepurre cGopky kapkaca (puc. 1.14). Cxaeiire BMecTe Tpn Onopsl xapkaca
NOABEMHOIO ANNAPATa C HCIIOAL3OBAHUEM CYTIEPKJIEA, KAK B NPEAbUTYILEM ITyH-
kre. Ilpukneiire koHIp rnacTnHOK 20 &M, KOTOPEIE BEI €1I[E HE COCAMHIIIM, K
Jpyroii CTOpoHe OTMETOK 4 CM, KOTOpPBIE BBl HAHEC/IH Ha BEPTHKAIbHBIE IU1a-
CTHMHKH. Y6enuTech, ITO KOHLIbI KApKaca MOAHEMHOrO aNfapata HanpaBieHbl
BBEPX, KaK 3T0 NOKA3aHO HA PHUCYHKE.

Orpesxpre nonocy amomunuepoii ¢onpru (puc. 1.15) nmpunoii 5 cm 1 npn-
6nmauresnsio 1 M pmanoiil. Ira nonoca Gysier HCNONAB3IOBATBCA JUISL HIDKHEN
YacTH NOJbEMHHKA.

Beposamho, asrop omubes B NoAcYeTe JUMHBI NONOCH AtloMUHMEpOil (onsrn. Yro6bl 06epHyThL
TpH cTOpOHBE onop no 20 ¢M W ocTancs Hebonbinoit 3anac, XBaTUT M NOOCH JUHHOM 65 cM. —

Hpun. nayw. peo.



Puc. 1.14. Onopw 13 aepesa Ganb3a B cGope

Puc. 1.15. Bupesanve nonocbl anioMymveBoil $onerv
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6.

7

O6Gepumnre ¢onbry Bokpyr kapkaca (puc. 1.16). Hanecure xieil Ha fepeBsn-
Hylo niojiocy amiHoi 20 cm ¥ nprokMMaiiTe, Noka Qobra He npukienTes. O6-
paTHTE BHUMAaHME (3TO BHAHO HA PHCYHKe), 4TO (ojbra NpUKIeHBaeTcs Ha
YPOBHE HIIKHErO KOHIA ONOpEL 3aTeM HaHeCcHTe KJieit Ha CJIe/yIonIyio ONOpY,
MOBEPHUTE KapKac BJoJb (oJbri 1 npuiieiite ee, aareM nocieaHiow. Jinm-
11010 ¢hosIbry cpeskbTe, YTOOL! NOC/Ie TIPMKIeUBAHMS HaJl FTOPH3OHTAIBHBIMM
onopamu octaacd 1 cM posbrH, YTO yMEHBIUIUT YTEHKy HOHOB.

Puc. 1.16. MNpvknereanve anoMyHWEBON NONOCH! K KApKacy

3asepuuTe kpas ¢onbru BHU3 (puc. 1.17). Cpexsre ¢onbry y ymios Bepxueii
YacTH aFOMHHMEBOI NOJOCH!, KOTOPas BRICTYHAeT Ha 1 cm Haz onopoit, 1
neperuute ¢Honsry uepes MpoAoALHYIO ONOPY Ha KKAOH cTopose. CnoMOombIo
cKkoT4a npHKgeiite GoaLry Tak, YTOOH! 3arHyThie Kpaa GbiM KaK MOXHO Ny4-
i€ NPIKaTH K BHyTPeHHeH cTopoHe GoJIBrH, 3TO YMECHBIIHT yTEUKY HOHOB.
IpucoepuraTe k ¢osnbre nposos, «3emiaa» (puc. 1.18). Tlponenaiire manens-
KOE€ OTBEPCTHE B KOPITYCe U3 (OB U MPOITYCTHTE UEPE3 HEro NPOBOJ, Kak
STO NOKa3aHOo Ha pucyHke. OTBEPCTHE ODKHO PACTIONATATHCS Y OTIOPBI TAK,
4TOOL! OHA MOAJIEPIKUBANA NIPOBOJ. YacTe MPOBOAA, KOTOPas OCYIECTBIAET
KOHTaKT ¢ osnroii, 1o/KkHa GLITE 06A3aTEIBLHO OUMINEHA OT SMAJICBOM 305~
1M, 310 HEOOXOAHNMO AJIA TIPABIILHOIH paboThL. JinuHa MpoBo/a — IpUMEpHO
60 cMm, coeaumrre mpyroii KoHel| NpPOBOJA C «3EMJIEE» MCTOYHMKA MU TAHM.
TIpucoepmiinte NPOBOJIOYHYIO KOPOHY MOHHOTO 3MuTTepa (puc. 1.19). Ipn-
MepHO B 3 ¢M OT Bepxxeii 4acT GoEru 1 B 2 €M OT BEPIIMHEBI BEPTHKAIBHBIX
onop obepurTe NpoBoIoky 2,8 MM (kamiGp 40) BOKpYT Bcex Tpex OIop M NOA-
coeguHMTE K Heil nposox 2,1 MM (kamm6p 30), xoToperii GyaeT noaxmoueH



Puc. 1.18. lNopcoepviHeHne NpOBOAA «3eMNs»
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Puc. 1.19. MNpucoeauHenve NPOBONOHHON KOPOHE! U €8 COeAVHEHWEe
C NPOBOAOM WOHHOrO reHeparopa

AN
Pvc. 1.20. NopremHLi# annapar B cOGpaHHoOM BUAE
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K MCTOYHHKY nuTatus. ITpoBosioka Io/mKHa COBEPIIUMTS ITO MEHBILEH MEpe Oy
Ne O BOKPYT KX BEPTHKAILHOM ONOpbI, 4TO0LI 06€CNednTDb MX (QHKCALHIO
Ha mecte. Koraa Bbl BHOBb BEpHETECH K NEPBOii ONOpE, 3aBLHKUTE MPOBOJIOKY,
4yTOODBI OHA O6GPA3OBHIBANA 3AMKHYTBIN KOHTYP BOKPYT KapKaca NOAbEMHUKA.

HcnonbayiiTe pykOBOICTBO HO TECTUPOBAHUIC JUIA NpoBepkH paboTocnocobHoC-
Tu ycrpotictsa. Ilpy BosHukHOBEHMM MPOGXIEeM O06paTHTECH K PYKOBOACTBY MO HC-
NpaBJAeRHIOC NOBPEHICHUIL.

B cobpannoM Buje anmapaT nokasaH Ha puc. 1.20.

MoryT BOSHUKHYTb C/IOXKHOCTH, CBA3AHHbBIE C TEM, YTO IPOBOJICYHAA KOPOHA HE yJep-
JKUBAETCA Ha MECTE, OCOGEHHO eC/IM NIPOBOJIOKA O9€Hb TOHKAA. BBl MOKeTe UCHONL-
30BaTh KaNeJabKy ropa4ero Kies Ha KaKaoii onope, 4robel 3aUKCHPOBATh IPOBOJIO-
Ky Ha MECTE, II0Ka 060pavMBaeTe NMPOBOJIOKY BOKPYT CJIEAYIONIEL OMOpHI.

Jpyroii crioco6 ¢uKcaIpu IpOBOJICKY Ha MECTE 3aKMIOYAETCs B TOM, YTOOH! Nep-
BBIM 3TATIOM MPMKPENHTHL KOPOHY K NPoBOAy KanuGpa 30 JUis MCTOYHMKA BRICOKOTO
HAIPSOKEHMA, NPEABAPUTENBHO 3a49HCTHB KOHEI] 3TOTO NMPOBOJIa, BTOPbIM 06EpHYTh
KOHeE1[ IPOBOoJia MICTOYHUKA IIMTAHHMA BOKPYT ONOPLI, a TPETHUM 060pauMBaTh IPOBO-
JIOKY KOPOHBI BOKPYT KapKaca.

Puc. 1.21. MNpuesaviBate BEPEBOYHLIX LUHYPOB K NOALEMHOMY annapary
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Jlns sapepuienys npupsiabisanus (puc. 1.21) BLINoIHHTE cleyloupe ormepatrH:

1. TlpucoemHuTe BepeBOYHbIE LIHYPDI K MOAbeMHOMY anmnapary. ITpyesaars ux He-
OOXOAMMO JBOHMHBIM Y3/IOM K KLKAOMY YINIy MIOXBEMHHKA B TOYKAX, i€ (OJIbra co-
HPHKACAETCA € BEPTHKATBHOH onopoii. Jlmina kaxaoro uHypa — npumepho 30 cm.

2. TlomcoeauHNTe MHYPbI K TECTOBOIH NMOBEPXHOCTH € MOMOILBIO CKOT4a. Mexxy
amnnmapaToM H MECTOM KperUie HHA JODKHO OCTaThCa npUMepHO 20 cM, YTOGbI
obecrieynTh eMy CBOGOIHYIO 30HY Js NoxbeMa. Crenas 3To, Bbl JOJUKHBI JIeT-
KO MOAHSTH allllapaT Ha BbICOTY OK0JI0 20 €M OT TeCTOBOI NOBEPXHOCTH, IIPH
3TOM BCE IIHYPBE [ODKHBL OIMHAKOBO HATAHYTHCA. 3arlac NIHypa A0KEH ObITh
TaKuM, YTOOEI OGECIIEYHTE Napaile]bHOCTE allllapaTa TECTOROI MOBEPXHOC
TH IpH MTOXbEME.

PgHOBOQCTBO RO NROUCKY HGHCIIPQIIIIOCI‘G*

STOT pasfies CoAEpKUT NoAPOGHYIO HiOPMALIIO O MOUCKE HEUCTIPABHOCTEI B ITpO-
TOTHIIE MOTHLEMHOIO aNNapaTa, eclii BO BPeMs TeCTUPOBaHKS OH paboTaeT Hernpa-
BIWJILHO U BO3HHIUIHA N POGaeMbI.

Npo6acma 1: nogucMmHLIi QNNAPAT HE GBUKETCA,
M HC CALIWICH WKNAWIMIE 3B8YK

Eciu BB He CABIINTE MMIANIETO 3BYKA, 3TO O3HAYAET, YTO HA MO BEMHBII anmapaT
He NOJAETCH IMTAHHE OT BHICOKOBOJILTHOTO HCTOYHUKA Hanpskenus. Ilonpobyitre
CIEeNaTh CAeylomee:

®  OTKIIOYHTE BbICOKOBOJLTHBIH HCTOYHHK HATIPSDKEHH A M IIOAOMINTE, MOKa 3a-
PAA pacceercs;

* MpOBEPHTE 3a3EMJICHHUE NOAHEMHOIO anmnapara ¥ yoeaurech, 4To 3T0 COEAHR-
HEHME BHITIOJHEHO PAaBIILHO M Ha CTOPOHE KOPIYca U3 (ONbIH, M HA CTOPO-
HE UCTOYHHKA MUTAHUS,;

®  YIOCTOBEPLTECH, YTO KOHEL IIPOBOJIOKH KOPOHBI ILIOTHO OGEPHYT BOKPYT IpO-
BOJA, MIYINETO K UCTOYHUKY NMTUTAHMSE;

* yGeauTech, YTO 3AlMTHOE NOKPBLITHE U3 3MAJIM YAAIECHO C KOHLOB NPOBOJa
3aseMsIeHHs. ITO MOXKHO CJIENaTh, COCKOGJIHE ITOKPHITHE C MPOBOAA HOXOM.

Npo6acma 2: nogucMHLIH GRNOPAT HE GBUKETCA,
MCTOUHMK NHTOHHA BLICOKOrO HONPAMCHMUA HC NOGACT
NPU3HOKOS KM3HM

npOBCprC IIHTAaHHE HCTOYHHMKA BbICOKOTrO HaNpAXEHHUA:

® NPOBEPETE BLIKAIOYATE/b HCTOYHHKA TKMTAHK A,
¢ IPOBEPETE NEPBHYHOC HU3KOBOJLTHOC HAINIPAXKCHHE MM TAHNAA 12 B;
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®* MPOBEPHTE BHKHOYATENb Ha NIHYPE MHTAHMS 3JaIITepa, €CIH Bbl €ro MCIOib-
3yeTe B KaYeCTBE MCTOYHHKA HanmpskeHus 12 B.

MpoGaema 3: nogueMHLIH GNNAPAT HC GBUIKETCA
W3-3Q0 MQMIOH NOGLECMHON CHALI, CALILICH WHNAWNHNA 38YK

Mumsimuii 3ByK B NErKOE JBUEHUE BO3/YXA O3HAYAIOT, YTO MNOABEMHEBII anmnapar
nonyqae'r MHUTAHHC OT UCTOYUHHUKA BEICOKOIO HBHPH}KCHHH. Hpoﬁ.nema AOJAKHA GbITb
PeIlCHa OHUM M3 CJEAYIOHHX CrIOco00B:

¢ OTCOEIHHHTE HCTOYHHUK BBICOKOTO HATIPAXKEHHs M JaliTe 3apsily paccesThCs;

® INpOBEPLTE 3a3EMIEHME, YIOCTOBEPHLTECH, YTO MPOBOJ 3a3EMIEHHA COEIUHCH
€ HCTOYHHUKOM IHTAHMS;

* nonpo6yiiTe NOABHHYTh KOPOHY MO BEPTHKANLHBIM OMOPaM HEMHOrO BHM3,
6MDKe K KOPIYcy U3 PONBIU. 3TO YMEHBIIUT PACCTOSHNE MEHKAY ABYMS EMKO-
CTHBIMY 3JIEMEHTAMU H YBEAHMYHUT NONBEMHYIO CILUTY.

fMpobacma 4: noguecmHbit ANNAPAT HECMHOrO
gBUMETCA, HO HC NOGHUMAECTCA

JIn60 nopbeMHRIil antapaT HE 06IajaeT JOCTATOYHOM MONITHOCTHIO JUIA TOTO, YTOGH
[OAHATBCS, M0 COGCTBEHHA EMKOCThL KOPITYCa M3 (POJIBIM BHI3LIBAET MPUTHKEHUE
K TecToBoil nosepxHoctuy. [Tonpo6yiiTe caeayomye BapHaHTbL

® (OCTaBETE BHICOKOBOJILTHBIH BTOPHYHBLIH HCTOYHHK HANPSKEHNS BIUTIOYCHHDIM;

e mnonpoOyiiTe CNerka nojyTk Ha MONhEMHMK, NIOKA OH HE HAYHET JBHIATbhCs.
97O MOKET CIIBUHYTH NOJbEMHHK € TOTO MECTa, Iie 06pa3oBaoch EMKOCTHOE
B3aHMOJCHCTBHIE, H OH MOXET BHE3AMMHO MOJHATHCH;

s moMNpoGyiiTe aKKYpaTHO MPHNOJHATE OJMH Kpall NOALEMHHKA OT TECTOBOIH
MOBEPXHOCTH C NIOMOIIBIO KYCOYKA HEMNEKTPOIMPOBOIHOTO IUTACTHKA,;

® TMpPOBEPLTE MPOBO/A 3a3CMICHHSA M BHICOKOTO HANPSKEHWSA, YTOOH yOe UTL-
Cfl, YTO OHM HE KaCAIOTCA TECTOBOMH NoBepxHocTH, OHM TAKKEe MOTYT BhI3PATh
NEXTPOCTATUYECKOE CLENMIEHHE C TECTOBOH NOBEPXHOCTHIO.

Mpobacma 5: nogueMHLIi ANNOPAT GBUKETCA,
HO BO3HUKOCT HHTCHCHBHORA IACKTPHUCCKAN gYyro

AnexTpUyecKas yra He No3BoNseT 06eCneunTh IOCTaTOYHLIHA MOAbEM, TaK KaK CHH-
xaet eMKocTh. [Tonpobyiite cnocobni:

® OTCOEIMHUTE BHICOKOBOJILTHHIH MCTOYHHK HANPMKEHUS U NOAOKAMNTE, 110K
3apsJ] pacceeTcs;

¢ nonpobyifTeé HEMHOrO CABHHYTH KOPOHY BBEPX 10 BEPTHKAILHBIM OTIOpPaM (MeHb-
me 1 cm 3a 1 pas) /o Tex nmop, MokKa OHa He OKXKETCH HEMHOT'O /iajislile OT (hOnbri.
ITO yBEMHYMBAET PACCTOAHHE MEXTY IByMsl EMKOCTHBIMH 3JIEMEHTAMH U YMEHb
IAET NOTLEMHYIO CHITY, HO OIHOBPEMEHHO YMEHBIIAET 1 06pa3OBaHHE 3NEKTPU-
YECKOH yTH, KENas BOZMOXKHBIM NOIHEM;
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ybenuTech, uTo KopIyc U3 Goabry 6LLT 06EPHYT BOKPYT BEPXHEH YacTH ropH-
30HTANLHOM Ol'I()pr M anerﬂ)IeH KyCKOM CKOT4Ya C KaKa0MH CTOPOHBL. Eciu
¢onbra He ObLIA HOJLKHBIM OOPa3oM 3aBEpHYTa BOKPYT FrOPH30HTAIBHON ONo-
Pbi, OHA HE 6y,zxe'r HMETh JOCTATOYHOH MNOBEPXHOCTHOH EMKOCTH;
NPOBEPETE, HE OCTAIOCH JIM OCTPLIX KPAa€B, KOTOPHIE MOTYT IPURECTH K YTEY-
K€ HOHOB 4€PE3 KOPITYC U3 (PONIbIH MOXbEMHOTO annapara. Y6eIUTech TakxKe,
4YTO HET OCTPHIX KP2eB Ha MPOBOJOYHOM KOPOHE, KOTOPBIE TOXE MOrYT yMEHb-
IIMTH EMKOCTbD.

NMpo6nema 6: noguemHbIi ONNOPOT NOGHHMOCTCN,
HO HOrgQ SO3HMKOECT QYro, TO BHC3QNRHO hagaer
WU TCPACT BLICOTY

Peakoe cHmxeHHe NoAbEMHOIC annapaTa MOKET COIPOBOXKAATLCA 3NEKTPHYECKOH
nyroii Mexy ¢oibroit 1 KOpoHoi BCHEACTBIE OBICTPOro YMEHBIIEHN S EMKOCTH PO
BOJIOKH KOPOHBI H KOpITyca M3 (pONIbIH HOMLEMHOTO annapaTa, UTo, B CBOIO OUEpE/b,
YMEHbIIAET NOXBEMHYIO CIUTY. Pemenue npobaeMsl onucaHo B passene o npobneme 5.

NMpo6acma 7: nogucMmHbIN ANNAPAT NOGHHMAECTCA
M gCPraeTcA HO KOHUAX WHYPOS, HO NOGLEMHAA CHAQ
HecTabunvHa

Huorpa mogbeMHBA anmapar Aepraercs Ha KOHIAX NIHYPOB WK GhICTPO KayaeTcs
BIIEpEa-Ha3a. ITO npoucxd;:u'r H3-332 HeCTADMIBHOCTH COOTHOIIEHNS [IOhEMHOM
CIUIBL U TIO3ULMOHHPOBaHHA OTHOCHTENLHO TECTOBOM rnosepXHocTH. Ilonpobyiite
CHAEeyIone BApUaHTDI:

OTEKNIOYUHUTE UICTOYHHK MHTAHHUA U NMOJOXIUTE, NMOK2 paccee'rcn BBICOKOBOJBLT-
HBIL 3api;

NpOBEPLTE BCE BEPEBOYHBIE LIHYpbI M YOEAHTECH, YTO OHU UMEIDT OXMHAKO-
By]O IUIHHY HpH MMOMHOM HATMIXKCHHUU,

yOEAUTECh, 9TO WHYPLI HMEIOT pasyMHYIo winHy (20-40 cm);

ybeuTech, YTO NPOBOAA 323€MICHHS M HCTOYHMKA TMTAHHS BO BPEMS MO/Tbe-
Ma HH 32 4TO He 3alEIUIAIOTCA. BBl MOXETE NONBITATLCHA NPHKPEINTL IPOBO-
Jla 3a3€MJIEHHS W BLICOKOTO HaNpsKEHHs Ha HENPOBOALICH NOBEPXHOCTH
npuMepHO Ha 25 cM BhIIIE TECTOROI NOBEPXHOCTH. Y6eauTech, YTO NpoBoja
HC l'[CpeCeKHIOTCﬂ, HHauC OHH MOI'YT aaICOPOTHTb HCTOUYHHK NHUTAHIA,
YAOCTOBEPLTECH, YTO BCE TPH YIIA NOXBEMHOIO ANNApaTa MMEIOT IpUMEPHO
oAMHaxkoBBIN Bec. Ecnin YIJIBE, K KOTOPbIM OPUCOEHHENH HPOBOJA, THKENEE,
TO COBCEM HEHaMHOTo. Yoeaurech B 3TOM.

NpoGnemo 8: mcgy NPOBOGOM 303CMACHHA
H NPOBOGOM BLICOKOro HONPAKCHUA BOZHUKQCT gYro

SHCKT'PH‘-IGCKHH I[Yl"a MC}KJIY HpOBOIIOM 3a3CMACHSA U lTpOBOﬂOM BBICOKOTIO Haﬂpﬂ}KCHPIﬂ
BO3HHKAET, KOT/Ia OHH HAXOAATCA CIHIIKOM 6/1HM3K0. 3TO HE OTHOCHTCA K ZyTe, KOTOpas
BO3HMKAET Ha CAMOM NOABEMHHKE, YTO PACCMATPHBAETCA B pasiene o mpobneme 5:
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HEMEJUICHHO BBIKAIOYUTE U3 CETH alaiiTep NMHTAHMA, BMECTE € HUM IepecTa-
HET paboTaTh BEICOKOBONBETHBIN MCTOUHHMK Hanpsokenks. [ogoxanre, noka
pacceetca craryyeckuil aapsy;

OTOAIBUHLTE MPOBO/A 3a3€MIEHHA M BRICOKOrO HanpsiKeHHs APYT OT JpyTa,
9TOGBI NPENOTBPATHTh BOBHMKHOBEHHE JYTH B AajbHelmeM.

HmeiiTe B BUIY, 4TO BACKTPUYCCKAsN JyTa MEXTY STHMH NMPOBOJAMU MOXET BbI3-
BaTh BBIXOJ| H3 CTPOS BBICOKOBOJNILTHOIO UCTOYHHKA HANPSHKEHUSE.

Npobacma 9: nogueMHLIE ANNOPAT NOGHHMACTCR,
M CPA3Y NPOHCXOGHT KOPOTKOE 3QMLIKQHHEC hPOROga
3Q3CMMCHHA M BLICOKOro HONPAKCHNA

3aMbIKaHHe MEXIy IpOBOAAME BEICOKOTO HATIPSDKEHHSA M 3a3€MJICHHA MOXET CIIy-
YHTBCS, €CJIH TIPH NMOJBEME YCTPOICTBa HX MONIOxKEeHHe HaMeHsAeTcs. Tlpeanaraempre
BapHAHTBI:

HEMEJUIEHHC OTCOEIMHUTE OT CETH aJalTep NMATaHUA. BLIKNOYUTCS BBICOKO-
BOJILTHBIH HCTOUHUK HANPSKEHHSA, lAiTE 3apA/Ty pacCesThCs;

NEPEMECTUTE TPOBOJA BLICOKOIO HANMPSXKEHHUSA M 3a3€MJICHHA TaKUM oGpa-
30M, YTOGBI YMEHBUIUTH BEPOATHOCTh UX KACAHMS M KOPOTKOTO 3aMBIKAHHA
npu noabeme. [lomecrure nposona NpUMepHo Ha 25 CM Bbllle TECTOBOH Mo~
BEPXHOCTH, 3TO TAK)KE MOXET INOMOYL M36€XKaTh 3AMBIKAHHSA MPH ITOLBEME.

NMpo6acma 10: noguecMmHbii GNNOPAT NOGHHMACTCH
M HCMCQMCHHO 3QBAMNUBACTCA HQ OQHY CTOPOHY

NMOABLEMHBIH anapaT MOXKET 3aBaNNBaTbCA HAa OJHY CTOPOHY NpH NOLbEME B
ciyuae, Korja BMECTO TOro, 4robbl NOTHUMATLCS BBEPX, OH NMOJHYMAETCS M
JBIDKETCS B KAKOM-THOO HaNpaBAeHIH. ITO NPOUCXOHT M3-3a HeCTabMIBLHOC-
TH BECAa WIM NOALEMHOM CHABI U CBA32HO OOBIYHO € HENIPABIWILHEIM KpEILUTe-
HUEM K YCTPOICTBY NPOBOOE 3a3¢M/IEHHA M IMTaHusA, B PE3Y/IETaTE YEr0 BEC
COCPENOTAYHBAETCH HA KAKUX-TO yT/AX;

OTCOEAMHUTE MEPBUYHBIH HCTOYHHK NUTAHMA OT CETH M NMOKOXKAHTE, NOKa
BBICOKOBOJIBTHBIN CTaTHYECKHIA 3apsl pacceeTcs;

nonpobyiiTe yKOPOTHTE WIH YAJIMHHTE WHYPBI, WrOOLI 06ECNEYHTD NpaBILIL-
HOE NOJI0KEHHE NOABEMHHKA B MAKCHMAJILHO BEPXHEIl TOUKE;

nonpobylite ykOpoOTHUTL BCE TPH IIHYpa NPHUMEPHO Ha 5 cM;

YAOCTOBEPETECEH, YTO MPOBOJA 3A3EMICHHSA U IIUTAHUA PAaCIONOKEHB! TAK, YTO-
611 He noGaBAATHL JONMONHUTENLHOI HArpy3KH Ha YIB! IOIEMHHKA;
HPOBEPETE, YTO KOPITYC M3 AMIOMUHMEBOi (oNbIH HHUTLE HE 3aMATICH MO KOp-
IYCY MOABEMHUKA U YTO BBICOTA (PONBEIY OHUHAKORA 10 BCEMY NIEPMMETPY;
yb6enuTech, 9TO NPOBOAOKAa KOPOHBI HAXOAHUTCA Ha OAMHAKOBOM PacCcTOsHHH
OT KOPITyca H3 G o/ILIM M0 BCEMY NEPUMETPY KOPIYCa NOTbEMHOTO alnapara 1
OH4a AOCTATOYHO TYTO HAaTAHYTa MC}K}I}/ BEPTUKATBbHBIMH OonopamMH.
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NMpobaema 11: soznuxacT snbparun nposonoxu
KOPOHLI 80 BPCMA NOGHLECMA, M ITO BLIZLIBACT
M3MCHCHMC NOGLCMHOM CHALI

Ilpososioka KOPOHBI MOXET BUGPHPOBATh BO BPEMsA MOXbEMa M3-3a BO3/lEiCTBIA
WIEKTPHYECKMX CHJI. BapHaHThl peleHns npobaemsl:

* OTCOEAMHHUTE HCTOUHMK MHTAHUSA OT CETH M NOZOXIHTE, ITOKA 3apA/l PACCEETCH;

* nonpobyiiTe HATAHYTH NPOBONOKY KOPOHEI, YTOGH! OH2 pacnoJiarajach JOCTa-
TOYHO POBHO HAJ (POJLroii KOpHyCa;

® nonpoGyiiTE yIAIHUTEL TPOBOAOKY KOPOHBI C MObEMHHKA M 3aHOBO YKPEIHTD
ee. McnosbayiiTe HOBBIM KyCOK NPOBOJIOKH, HATAHYB €€ CUIbHEE MEXY OIo-
paMu. Ho noMHuTe, YTO ONOPHI CAENKAHLI M3 JEPEBA M HE MOTYT BHIAEPKATh
CHJILHOIO HATAXKECHHSA.

NMpobncma 12: sozHukacT snbpounn xopnyco u3 poavru,
M 3TO BLI3LIBACT 3QTPYGHCHHA ¢ NOGHLCMHON CHAOH

Onpegenennnie BUOPANMHK ATIOMHHMEROFH (PONLIM KOPITYCA MOTYT BO3HHKATE BO BpE-
Msi TECTMPOBaHHS BCAEACTBUE 3JEKTPOCTATHYECKHNX CHUJI, OAHAKO Ype3MepHasa BUG-
pauysa MOXET BhI3BATh 32aTPYAHEHHA € NOAbeMHOM cvnoit. Jlis sroro:

®  OTCOEAUHHTE UCTOYHUK MMTAHKSA OT CETH U MOJIOH/MTE, FIOKA 3apsA PACCEETCH;

* rnonpoGyiiTe pacnpaBUThL MPOBONOKY KOPOHBI BPY4YHYIO, 4TODB! OHa GhUIa 1OC-
TaTOYHO POBHO pPACNoOcKeHa Hajl Goabroif;

®  HCHOJIL3YHTE HEGOMBIIHE KATIETHKM CyTiepiies, YTOOb! 3aKPENUTh HUXHIOD
49acTh (PONBLIH KOPITYCca Ha ypOBHE HIKHEI YaCTH BEPTHKAIBLHBIX ONOP. YUTH-
Te, YTO BEC OUEHDb BaXKCH M MPH HEIKOHOMHOM HCIIOAb30OBAHHM CynepKaeit
MOJKET C/THIIKOM YBEJIMYHUTEL BEC.

NMpo6nacma 13: noguocMHLIKE ONNAPAT H3IGACT LIMNRAWLIMK
38YK, HO HC NOGHMMOECTCH

Ecimn Bel pomtyauposati Bce PykOBOZICTEO N0 IMOMCKY HEMCNPaBHOCTEN, HO BCe
elje He MOHAAN, B YEM MPOGIEMa, MPOBEPLTE, HE CMIIKOM JIM TFXEJI Ball NIOAbEM-
Hpiit anmapar. Hipke onucansbt HekoTOpbi€ cnoco6k! YMEHBIIEHHSA BECa YCTPOHCTEa:

e ‘CTOyMTE AMIUHEE fepeno 6a1b3a ¢ KapKaca;
TMIOAPOBHANTE AMOMMHHEBYIO (POJILTY, YIATUTE JaKe 3ayCeHIb];
MIOMECTHTE NMPOBOJA 3a3€MIEHHUS U BLICOKOTO HAaNpmKEHMs Ha ONOpY, pacno-
JIOKEHHYIO BLINIE TECTOBOM MOBEPXHOCTH, YTOOH YMEHBIINTE BEC;

s ybenuTech, UTO BEI MCIGAb3YETE HY:KHBII AMAMETD IPOBOJIOKH M3 HEPHKARCIO-
uiel CTaNM AAs KOPOHBI;

* caenaiiTe KOpOYe NPOBOAA 3a3€MIIEHHSA 1 BHICOKOTO HAIIPSDKEHMS JUIA YMEHD-
UIEHHS BIEKTPHYECKOTO COTIPOTHRIICHMS,
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y6eauTeck, 4TO Bbl MCIIOB3YeTE B KAUECTBE MaTepHasa Ui OIop JepeBo 6ab-
3a, 2 He aMEPHKAHCKYIO JIMITY, KOTOPas BEIIISAMT NOYTH HAEHTHYHO, HO GoJlee
TAMKEAA U DIAKKadA, 4 ee LBeT M TEKCTYPa HEMHOrO GJIMXe K KallITaHy;
yGenmTech, YTO ATIOMUHIEBAA (POJIBIa, KOTOPYIO BBl MCIOJb3yeTe IS KOpPIy-
ca, He NMpeAHA3HaYeHa JuId Lenell, re TPpebyeTcsa BICOKAA MPOYHOCTD.

Npumecuanun asropa: obuine
PCHKOMCHGOUKH NO NOUCKY HCHCNPOBHOCTCH

3nece NpHUBEACHBI HECKOJNIBKO JOIMOMHHTEIBHBIX ﬂpe).UIO}KeHPIﬁ OTHOCHTEJIBHO ITOMC-
Ka HCHCHpaBHOCTeﬁ, KOTOPBIE HE OTHOCATCA HH K OAHOMY M3 IIDUBEACHHDBIX CJTy4a-
€B, HO MOTYT OKa3aTbCA IN0JIE3HBIMH BO BpEMA NPOBEACHHA TECTHPOBAHHA.

1

Bo-nepBeIx, Mex/Iy KOPOHOI M KOpIYcOM M3 (PONBIH IOMKHA 06pa3OBBIBATECH
3JIEKTPMYECKAA EMKOCTh. EC/IN Ha 3THX 3/IEMEHTaX €CTh OCTPHIE BLICTYTIBI KUTH
OHH PACTIONATAIOTCA CMIIKOM OJIM3KO APYT K APYTY, 3TO MOKET BBI3BATDH Ypes-
MEPHYIO Nepenady 3apsajd, 1 HeoBXoAMan eMKOCTb GyaeT notepana. B atoM
3aKJI0YAETCA OCHOBHAS MPHYMHA, NIoYeMy (Gosbra o6opayuBaeTcs 4epes Bepx-
HYi1 Kpail rOpH30HTANIBHBIX OIIOP: YTOOH! YMEHBIIMTE OCTPBIC BHICTYIIBI U YBe-
JIMYMTB eMKOCTB. 110 3700 XKe npugkHe Mexxy kopoHo# 1 Gosbroii ocrasisercs
3a30p B HECKOJIEKO CAHTUMETPOB. JTO YMEHAIIAET NIepeAaty 3apsaa 1 yBeayk-
BaeT EMKOCTb.

Bo-BTOpBIX, 4TOGH AocTHYb HeoGxoamumoro sgpekta Budenpra-bpayna (no
(aMILTHH yIEHBIX, BIIEPBbIE €ro HAOMI0ABIIMX), HEO6XOAMMO Obece HTh Orl-
PeAeNeHHYI0 Nepeaady 3apsa/ia Mex/Iy NPOBOJIOKOIT KOpOHBI M KoprycoM. Ecan
Ha IPOBOJIOKE KOPOHBI CAMIIKOM BOBIION €10 3MaIH HIH KOPOHA M KOPITYC
HAXO[ATCA CIMIIKOM AATIEKO JAPYT OT APYTa, Mepefadu 3apsaa He IIPpOMCXOANT.
O6paTuTe BHMMaHKE, YTO Iepeiada 3apsja, Mo-BUAMMOMY, HeOGX0/1IMA TOJE-
KO HpH 3aITycKe annapata B atmMocdepe, NOCKOABKY B BAKYyMe TECTHPOBAHHE
IO BLEMHOTO ANIAapaTa MPOLLIO YCIIENTHO.

Crapaiirece, 41061 Ball IOABEMHBIA ANMAPAT BECHI KAK MOXXHO MEHBIIE. He-
OOXOAUMBII Bec JA0JIKeH O6bITh He 6oJiee 2,6 I, XOTd 3T0 1 He a6COIOTHO HeO6-
xojumas IMgpa. Bec 3aBUCHT OT KOHCTPYKIMH, YPe3MEPHOro TOKA YTEYKH 1
T.A. IIpoTOTHIEI, KOTOpEIE HATOTARIMBA A, BECHIH HACTOMBKO MAIO, YTO BBLIO
NOYTH HEBO3MOXKHO OLIYTHTE, KOT/A 1 6pai MX B PyKH, Ka3aJOch, YTO MPOBOAa
BECAT HAMHOTO GoJTbLIeE,

Hocrpoenne NpoToTHNA IIOABEMHONC aNMapaTa TpedyeT BPEMEHN H OnNpelie-
JIEHHOIT aKKYpaTHOCTH — 3TO OFHA M3 IMaBHbIX 337a4. Bropaa — Heobxoaumo
3aCTaBHUTh €0 paboTaTh KAK HY>KHO. Sl IOTPaTII OKOJIO IBYX HE/IE/Ib, M3rOTaB-
JINBasi CAMBIEL TIEPBBIE NIPOTOTHII, NMPEXAE YEM CENANT IIEPBYI0 pabOoTAIIYIO
mozesb. Ceituac Ha nocrpoeHue pabodeit Moaesnn MHe Tpe6yeTcs 0ko1o 20 MuH.
ITpoToTHI HMeeT TEHACHLIHIO IPUTArMBATHCHA K TECTOBO NMOBEPXHOCTH. ITO
CTAaTHYECKOE CLCIUIEHHE OT €MKOCTHOIO 3apsjia Ha xopiyce u3 ¢goiasri. B
MOXeTe YMEHBIINTB €10, [IOMECTHUB YTOTHOO0 MO/ TOABEMHHK (4 MCMIOIB30BAT
TUTACTHKOBYIO [TAIOYKY), YTOOB NPHIIOAHATE €r0 BO BpeMsl TECTHPOBaHUSA.
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INCHKTPOKHHCTHUCCKOC
OPYMMHC MQMOH MOLLHOCTH

B 370t IM12Be pacCMaTPHUBAETCS MPOEKT, 3PECOBAHHBIH HKCIIEPHMEHTATOPAaM HA YPOB-
HE yJamuxcs crapumx kraccos. Ilpu paGore B kiracce NpeanosnaraeTcs NpUCyTCTBHE
npenofasaTens. Jlannoe ycTpoiicTBO paboTaeT OT MCTOYHMKA HU3KOBOABTHOTO HATIpS-
3KEHHA MOCTOAHHOro ToKa 12 B um ot 6arapen (puc. 2.1). Cxema suipabarbiBaer 72 bk
SHEPrHH OT EMKOCTHOIO HAKONUTE/IsA TIpH Hanpsukeriu 600 B.

Brwmarme! oy CHATOI 30WTHOM KPBILIKE YCTROIRCTBO OTHOCWTCA K KaTeropim onacHuX. OHo He
goniHO BbiTe HOLUBNSHO WM HONPABIEHO B CTOPOHY MOgEH UM XPYNKIX obbexToe.
CHopRQYI MONYT GOCTITL GOCTATOLHO BLICOKOI CKOPOCTY.

Puc. 2.1. SneKTPOKMHETUHECKOE OPYXUe Manoil MOWHOCTH
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ITO NpPOEKT YPOBHA BhIINE CPEAHEr0, Tpebylommii 6a30BbIX HABLIKOB B JJIEKTPOHHKE.
PaccunTEIBaiiTE HOTPATHTD OT 35 10 45 o/NapoB. Bee KOMITOHEHTRI MMEIOTCH B HAMN-
9UM M B TOTOBOM BHMJE (3TO KAacacTcs B IEPBYIC OYepeab Hameil MOTOYHOMN Mpoayk-
LHH — TPaHCGOpMATOPOB, KATYIIEK HHAYKTMBHOCTH M KOHCTPYKTHBOB) B Information
Unlimited (www.amasingl.com). Cnenndmkanua ycrpoiicTea npuseaeHa s Tabn. 2.1,

TaSmua 2.1, Cheuphri QUM GA MSHTDOMMHSTING! KT ODUHKKA

O6Goznauenme Kon-so Onucaume Ne B Gase
AaHHbBIX
21 1 Peauctop 2,2x0Om, 0,25 BT (XpaCHLI-KPACHBIA-KDACHLA)
Rz 1 Peaucrop 120 xOm, 1 BT (kOpr4HeBLIA-KDACHLM-KOPWMHEBbIN)
R3 1 Peanctop 220 kOm, 0,25 BT (KpacHbIR-KPaCHLIA-KOPUIHEBLIA)
R4 1 Peauctop 1 kOm, 0,25 Bt {(kOprHHeBLEI-4epHLIA-KDACHbI)
R5, R6 2 PesncTopbl 32 k0m 0,25 BT (0paH:xesuii-Genbii-HepHom)
R7,R8 2 PeaucTopl 1 MOM, 0,25 BT (KOpUiHEBLIA-HEPHLIA-32NeHbIN)
R9 1 Peauctop 2,7 MO, 0,25 BT ($HroneToBbit-3e1EHLIA-XENTHE)
R10 1 Peancrop 470x0m, 0,25 BT (HepHbt-CHHWA-XETTLIAY
(o] 1 SnexTponuTueckiii koHpeHcarop 1000 mxd/25 B eepTvkansHOM
YCTaHOBKM
2 1 Nnactukoewtii kKoHaeHcaTop 0,068 Mkd/S0 B
[9<] 1 MeTann-nonMnNponnneHoBui koHaeHcarop 1 mkd/ 250 B
4 1 IMnacTukosbii koHaexcarop 0,1 mep/50 B
C5,C6 2 Kewiypara a1 dhotoscrminar BOO mcd/330 B #BOOM/360
L1 1 Kamywika niayxtueHoct 1,5 A (opaHxesbii-cuimi-yephbid) 3,6 i 3,6 U
T 1 TIoeLLEOUMEA TEamMChUMATUD #28K074
51,52 2 KHONOMHBIE NEPEKIOMATEMM OAHONONOCHBIE HA ONHO HANPABNEHWS
SPST
D1 1 B TROROMGTHBA BONPAMMTENSHUIA QMO . NG
GLICTPOBOCCTAHABNMBAIOLMIICA 6 XB, 10MA
D2,03,D4 3 Awop= 11kB, 1A n5408
SCR1 1 TPMOZHLIA TUPUCTOP (TPMHUCTOR) #B070W
NE1 1 HuUnuean MHaVIETOPHARN hamna
(o] 1 TpaxaucTop Mje3055 n-p-ntuna e xopryce TO 220
PB1 1 MaxeTHas nnaTa c CeToNHOR nepxpopalpsd C rabapvramm 6,3x15 cm
U TONWMHON 0,25 Cm -
WR18B 15¢cm TMposoa umtb #18 ans uemi paspana (cu. puc. 2.3)
WR208 30cm Tipuan Wnb #20 AnA CoenprHE WA MEXAY KOMNOHEHTAMM CXEMBI
HA THUTBHON CTOPOHE NNATHI
WR208 120cm MoHTaxHLIA RpOBLA #20 A0% COSANHEHUA BHELLHWX 4acTeN
WR22M 25¢CM ManUTHORA I e ), #22 ANR OGMOTIN YOXOPUITENBLHOM KaTYLLIKK
SWi HeinoHoBLIM BIHT 6—32xV% yoiiMa [ saxpennetivm O .
sw2 BT 6-3244 yoima s ycTaHoBM CKoGb
SW3 BuHT 6-32x1,5 moima. 15 NOVIKDENNEHNA HaNPEasuoLLIER TPYOKA
kcxobe
SwW4 4 Bl 6x1/4 QI0iiMa 1,151 COSAMHEHUS KPLILLIKM Y LLBCCH
NUT LliecrurpanHbie raiik 6-32
MICA V30npyiowme Npoknangm 13 cmons mexay Q1 1 waccen (cMm. puc. 2.4)
CHASSIS Lllacew. MarotosneHs 13 amomnHna 0, 16 CM, KaKk nokasaHa Ha puc, 2.5
COVER Kpoauka, M3roTosneHa ua TOHKOro NAacTUKA Uiy anioMUHrR,

KaK FOKA3aHO Ha puc. 2.8
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Tabmnia 2.1. CneundmeaUIn GA SKTPOKUHBTAHEKONS OPpYMNMA ( OHOHYOHHE)

O6o3navenne Kon-so OnmcaHme Ne B Gasze
AaHHbIX

BK1 Fovosas ckoBa (cm. puc. 2.6) 2,5x10x0, 16 cM 13 amoMuHms

W nnacrka
FLYWAY lMnacTukoBas Tpyoxa S CMm, BryTReHHMA OMameTp 0,175 cm,

) TonuwmHa crenoxk 0,015 cm
MAND1 CepnesHrK XONOQHOKATAHbIA, AO/MDKEH BXOAUTH B HANPARNIOLYIO TRYOKY
PROJ Konbuio, HapeaaHHOoe 13 ANIOMMHNEBOR TRYDLI BHELLIHUM
N AVaMETHOM 2,5 CM, BHYTREHHUM pprameTpom 1,875 cm

W TONUHON CTeHok 0,31 cm
PLATE NnacTurosan nnava rabapuramu 6,33 15 CM LUK UORLUA NNATL OT LWIACcHU
ADAPTR UcTounmk nuTaHun 128, BA
BHOLD8 BeprvkantHan auerixa Garapem, NoaX0ASLLIAR ONR PYKOATKN OPYXUA
ENDPLATE nara 30NAUMOHHAR, U3rOTOBNEMHAA 3 NPOYHONO HEMHYWETrochR

nnacTMka
BOBBIN He#nonosan GotvHa 1,875x3,75x0,8cm BOBTHER

TeopeTuueckue ocHonul paborul
ycrpoucrsa

Banr BJICKTPOKHHCTH‘-ICCKHI‘:I YCKOPHTEND JEMOHCTPHPYET AB2 METOAR BJICKTPOKHHE-
THUYCCKOro YCKOPEHH .

ficpsoii, NPCGNROUTUTECALHLIH MCTOg
IMMCHTPOKHHCTHUCCKOIrO YCHOPCHUA

Ilnockas yckopsiomas KaTylmka, HMeiomas popmy 651Ha, CNpOeKTHPOBAHA TAK, YTO-
6Bl COOTBETCTBOBAThL pasMepaM aMIOMHHHEBOTC KOJblLIa, KOTOPOE CIY:KUT 3aITyckae-
MBIM 0OBEKTOM. ITO 3AMKHYTOE KOJBLIO CTRHET 32KOPOYeHHOI BTOPHYHOM 0GMOTKOM
MMIYZBCHOTO TPAHC(OPMATOPA, KOTOPAs PacilONONKeHa HACTONBKO 6/IM3KO C nepeHy-
HOH 06MOTKOI1, HRCKOILKO BO3MOXKHO. MMiTynbc TOKA BoIpabaThiBacTCA BO BIOPHYHOH
0OMOTKE, TO €CTh B A/IIOMIHHEBOM KOJIBLIE, B PE3YALTATE HHAYKLIMH UMITYJIbCOM TOKA B
nepBHYHOE 06MOTKe. Pe3ynbTaToM SBIAIOTCH IPOTHBONOOKHBIE MATHUTHEIE 1O,
KOTOPEIE BHI3BIBAIOT MEXAHMYECKHEL OTTATKUBAIOIMEL HMITY/ILC, IPUBOAAIIMIA B ABH-
JKECHME HEMATHHUTHOE ATIOMHHHEBOC KOABLO. Ecam konsio GyfeT BBITOTHEHO U3 Mar-
HUTHOTrO MaTepHaIa, OHO 6yAET NPUTATHBATECA K KaTyllKe M IOJIHOCTHIO NPoTHBOAEH-
CTBOBATh OTTAMKKBaOmeN ciwie. MIMeHHO TOK B allOMHHHEBOM KOJBLE CO3AAETCH
OTTAZKUBAIOIEE MArHHUTHOE noje (3axoH Jleuua).

Koucrpykims yCROPAIOWIER KaTytlKH JOJPKHA MUHHMHU3HPOBATE MarHMTHOE pacce-
AHME B KaTylIKe B COGpAaHHOM BH/IE H OTPaHMYMTH UMIIEJAHC NEPBUYHOM LIEIIH pasps-
Aa. HeaocTarkoM Takoro THIIA KHHETHYECKOI CHCTEMBI IBASETCA TO, ITO YCKOpeHHe
HMMEET MECTO Ha OveHb KOPOTKOM npoMexyTke. IloaToMy p1s obecriedeHs BLICOKOL
CKOpPOCTH PE3YNBTHPYIOILHE IIHKOBBIE CHIbI JOIKHEI GbITh JOCTATOYHO GONBIRIMH.
Orrankysaomue b GyAyT U3MEHATBCH OGPAaTHO MPONOPLHOHANBHO KBaAPATY pac-
CTOSIHMS MEKIY YCKOPAIOIEH KATYIMKO 1 ABIKYIMMCS CHAPAIOM.
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Bropoi METOQ IMCKTPOKHHCTHYCCHOrro YcKOpCHUA

DTOT METO/l HCIIOIB3YET COJECHOMN/| ¢ WIAroM O6MOTKH, PaBHBIM ero Juamerpy. Takas
KATYIIKA HCTIOJb3YET MATHUTHBIM UMITYJIBC, KOTOPBIH IPUTATMBAET MAKCHbKUIT IApo-
obpasHEIi MM HMEIOIHIT (POPMY ITANOYKKM CHAPA)| M3 MArHUTHOrO MaTepuana. lllapuk
YCKOPSIETCS M BXOJUT CHAYANA B KATYIIKY, & 3aTE€M [BUTACTCA BAOJIb €€ OCH, BLIXOZA U3
KATYIIKH € ONPEAETCHHO cKOpoCThIO. HexoaHO0€e Mo3uIHOHHpOBaHYe IAPHKa KPHTHY-
HO A8 AOCTYOKEHMA MAKCHMAJIBHON BBIXOAHOL CKOPOCTH. BHyTpeHHm‘f{ AVAMETP Ka-
TYIIKK JO/DKEH GbITh JOCTRTOYHO 60/IbIIMM, 4TO6b! ObecnednTs GeCIpelIsTCTBEHHOe
JBVDKEHHE CHapAAa. 3€Ch TAKKE MaTHUTHOE PaccesHUe H JVIUTENbHOCTh MATHHTHOTO
HMITY/IBCA MI'PAIOT BAKHYIO POJib B JOCTHKEHHH ONTHMATBLHOrO pe3y/bTara,

Onucanne NPUHUHNHAALHON CXCMLI
ycTpoucraa

OanoTakTHasA HHBEPTOpHaA cXeMa paboTaeT B pelxHMe reHepaTopa uMIyaIbcoB. OHa
[oKa3aHa Ha pHC. 2.2. PesknM reHepalMH CO3JAETCS 334 CYCT HOMOKHTEIbHOM obpar-
HOIf CBA3M Mex Ty LeMnaMH KOJUIeKTopa i 6a3bl TpanzucTopa Q1. Beisoj kouiexTopa
MIOAKIIOYEH K TiepBHYHOM 06MOTKe TpaHcdopmaropa PRI T1, a pwiBoj 6a3wl - x 06-
MoTke obpatroii ceasu FB OF T1. Huayxtusnocts nepsuynoii o6motku PRI T1 u
KoHJleHcaTop C3 06pa3yior napauie/ibHAIA KOHTYP ¢ PE30HAHCOM HA YaCTOoTe, ONpe/ie-
JISEeMOit X MapaMeTpaMH, U ABIAIOTCH KOJLUIEKTOPHOI Harpyskoit TpaHauctopa Q1.
BxoaHoe HanpaykeHHe IMTAHKA IIOCTOAHHOTO Toka 12 B u TokoM Harpysku 1 A noxa-
€7C OT BHEIIHETO UCTOYHKHKA HH3KOBOJETHOIO HANPAKEHHS U YTIP2BIAETCA KHOMKO
BLIKTIOYEHUA nTaHus S1.

Curnan Ha 6asy Q1 noctymaer ¢ o6motki obpatHoii ceasu FB tpancgopmaro-
pa T1. CmemeHHe 10 MOCTOSHHOMY TOKY TpaHsHcTopa Q1 ycTaHaB/IMBaeTCs JeaHTe-
sieM Hanpsukenus R1-R2. Kongencatop C2 yckopseT HepernodeHue, Mpearas JUis
CHTHATA OOPATHOL CBA3H 06XOAHOH R2 nyTs € HU3KUM €eMKOCTHBIM MMITEHAHCOM IO
eoIcoKOil yacroTe. Konpencatop Cl ~ pribTpyomuii H MPOMyCKaeT CUTHAJ C YacTo-
TOi NMePEKNIOYEHKS Ha 3EMJIIO 32 CYET HH3KOro MMIefaHca, 3apsaaHbii Apoccens L1
HCOﬁXOﬂP[M AJI OrpaHHYEHMA TOKA IEPCKIIOYCHN A BO BpcMA Ha4YaJIbHOTO unma-pa:;—
PAa HAKONMMTENILHBIX KOHJEHCATO POB.

BeixoHOE BEICOKOBOIETHOE HMITY/ILCHOE HANPSKEHME BEICOKO YACTOTEI C IIOBbBI-
matomeit Bropudnoit 06MoTky SEC T1 BeimpamaseTcs guoaocm D1 u sapsxaeT Hako-
nuTepHble KonaeHcaToprl C5, C6 yepes 061aAa10LIyI0 HH3KMM HMIIEJAHCOM OOMOTKY
yckopsoneit Katyuku L2, Pesuictopet R7, R8 nomoralor c6aaHciHpoBaTh HANPAKEHHE
3apaja 45 KOKIOoro B3 gByx KoHueHcaTopos C5 1 C6. 3apsan yepes 3TH KOHACHCATO-
prl noziaeTcs Ha L2 3a cueT cpabareiBaHus TpHoAHOro THpHcTopa SCR1. 9TOT 06MEH
sHeprueii BripaGaThiBaeT MAarHUTHBIE HMITYJIbC, HEOOXOAMMBIH /14 3aMmycKa CHapsazna.
Tpuoauerit Tuprcrop SCR1 yripaBaaeTca TpUITEPHBIM NepekiodareneM S2, noxaw-
MM HanpsxeHKe Ha 3aTBop SCR1 npH roToBHOCTH YCTPOMCTBA,
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Puc. 2.2. MpyHUMAManbHana CxemMa ycTponcTea
Npumevanne;

PesucTop R9 BuibpaeTca 1aKiMm 06pasom, HTobk! BKAICHEHWE HeOHOBOro MHavKaropa NE1 npovcxoamnno, Koraa Hanpa-
wene 3axvraqmua gocmiraeT 600 B. BMeCTO NOCTOAHHON peancTopa R 10 MoXHO YCTAHOBUTL NepameHHbIA peacTop 500 kOm
LN TOHKOM HAC TPOWMKI HANPFXEHAA 3XNTaHUA MHAUKATOPA.

Lnoap D31 D4 +#eoBxo0Mmb ANA SaLLIMTH MMTYNECHBIX ANEKTPOAMTUMECKUX KoHaeHcaTopos C5 nCH oT nepenomocoskM,
TOECTL ANA NPEA0TBPALLEHUA U3MEHEHMA NONAPHOCTA MX HANPXEeHWA. K coxanenmio, o0bpaTHbIe TOKW STYX AMOA0B yMEeHb-
LIAIOT BLIXOAHOH TOK BLICOKOBONBTHONO HANPSUKEHUS, TAK KAK HATNPARNEHb! BCTPEYH) W 3aMeqasioT ABuxeHne cHapaaa. Mox-
HOMCNOABL30BATE UMIMYNBCHLIE HENONAPHLIE PA3PANHEE KOHAEHCATOPE GONee BHICOKOro Ka4eCTBa, HO oM oGnanaoT GonbL-
UMM raGapuTami 1 CTOAT HAMHONO JOPOXe.

NMopagox c6opku nnarui

Ilpu MoHTaXXE MIATHI cOBMOAaiTe CIeyIomMe STAMbL:

1. Paznomure H HACHTHPUUHMPYHTE BCe KOMIIOHEHTBI, KOHCTPYKTHBBI M KPETIEK.
CaeprTe KOMITIOHEHTHI €O ClielMUKaLMeil, Pa3/IOKHTE PESHCTOPDI 10 HOMMHA-
JiaM, MOCKOJIbKY MX HOMHH2J1 331a€TCA [BeTOM. LBeTa yKasaHbi B ClIELI(pHKALIHM.
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Noxa3zaHbl MECTa NAEK HA CXeme

Puc. 2.3. PacnonoxeHne KOMMOHEHTOB Ha NNATE C COEAMHEHUIMK NO CXEMEe
C ThINIbHO CTOPOHK NNAThl

Npvweualne:

TOHKAA MYHKTAPHAES IAHKA NOKA3LIBAET HEU30MPOBAHHBAA N, 087 LUMHLI #2011 BLIBOALIKOMNOHEHTOB A119 COSAMHEHV
NOCXEME C THUIBHOM CTOPOHI NMNATH (COCTOPOHE BHIBOAOB KOMNOHEHTOS). TONCTAs NYHKTHPHAEA NWHKA NOKA3LIBAET NPOBOA,
wunbt# 18, yepea koTopyio npoxoauT GONLLLICH TOK paspana.

Drsycranos T1 eoGx0AMMO OaNG3ATH NPOPEesh MPACIIMPUTLCYLECTRYION ME B NaTe oTeepcTn. OGpaTuTe BHvMa-
He, YTO TPaHCHOPMATOR AOMKEH Nefko € 3anNacoMm B Pa3Mepax NPoXoOMTL B OTBEPCTHS , BAPOTUBHOM CNY4ae 3T0 MOXEeT
NOBPEAITL COEOMHEHNS.

PUCYHOX NOKA3LIBAET BW CBEPXY W Pa3MeiLIEHNE BLIBOJOB.

BONLLLIME YEPHDIE TOHKM NUKALIBAOT BHELUHVE COSOVHEHNS BLIBOR0B.

YepHiie TONKM CPeAMErO pa3Mepa NOKa2biBaioT OTBERCTUA 417 MOHTAXA KOMAOHEHTOB.

ManieyepHbIe TOUKM NOKASKIBAIOT MECTa NAgK Ha HEM30MMPOBAHHOM NPOBOAE.

Bt MOXETE MCMONBE308ATE MAOAMPOBAHHLIA NPOBOA,ARA ABYX CBA3SH Mexy Tpaschopmaropom T1 1 TpaHsucTopom QL.

Bbi MOXETE MCNGALILLATE, KDPOTKME OTPE3KM HEMIONMPOBAHHONC IIOA VA, YTOGHI NPUCOE AMHWTE K HUM BHIBOAK TRHO-
HOro TVpMCTOpa SCR1 unu NPOCEEPNVTL OTBERCTIA ANH YCTAHOBKA H3 NNATY €r0 BLIBOAVS.

2

3.

W3 3aroToBKM BRIPEKETE IVIATY C CE€TOYHOM Nepdopanmeii marom 0,25 cm u
pasmepamu 14,2x8,6 cm (5,6x3,375 mioiima). Haiinyre 1 npopeksre MecTo s
pa3MemeHus KOHTaKToB TpaHcgopmaropa T1, kak nokasano Ha puc. 2.3.

Ecnu Bel McniofbsyeTe NepopHpOBAHHYIO TIATY, BCTABIANTE 3JIeMEHTHI, Ha-
YHHAN C HINKHETO JIeBOTO Yz (cm. puc. 2.3). Crefyre 32 NONAPHOCTBIO 3IEKT-
POJIMTHYECKHX [TOJAPHLIX KOH/IEHCATOPOB H MOMYNPOBOAHUKOBLIX IHOJOB MO
06O3HAYEHHMAM HA HUX 3HAKA «t», [[pasnabHO YCTAHOBHTE BHIBOJBI TPAH3MC-
Topa Q1 u TpuoaHoro THpHcTopa SCR1. YcTanapmipaiite BLIBOJB! KOMIIOHEH-
TOB B COOTBETCTBYIOUIHE METAUIM3UpPOBaHHbIe oTBepcTs. [lo mepe naliku
BBHIBOJOB [TPOBOSHTE COCAMHEHMA NPOBOIOM, NpHITanBaiiTe MX, OTpe3as He-
HYXHBlE nposoa. O6pamaite BHUMaHHE HA [IPABWILHOCTD ONpE/ie/IeHUA Bbl-
BOJSIa NpH coeAuHeHHH. CieayiiTe MyHKTHPHOI IMHUK HA CGOPOYHOM yepTe-
Xe, KOTopas OKa3kLIBAET COEAHHEHUS Ha ThUIEHOH CTOpOHE cOOPOYHOMH
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wiathl. Toncras OyHKTHpHAsS JIMHKA IIOKa3bIBAET HCIOAL3OBAHHE GoJee ToJ-
CTOro MPOBOJa IHHBI #18, OH IIpHMEHSETCs VIS CHIOBBIX Lienell cxeMbl, Tae
MPOXOJUT TOK pasps/ja.

O6paTuTe BHUMaHHe, 4TO TpaH3nucTop Q1 nomkeH GBITE YCTAHOBJICH MEPIeH-
AHKYJSAPHO K MOHTAXXHOH NOBEPXHOCTH, TaK, YTOOLI OH HE BLICTYIIAN 32 Kpait
MJIATHL DTO BAXKHO AJIA IIPABWIBHOIO OTBOAA Terfa H MeXaH4ecKoiH cTaGHIb-
HOCTH.

Ipukpenure KpynHble KOHAEHCATOPLI HAKOIWIEHHA 3apsaAa K IIATE ¢ IIOMO-
IbI0 CUIMKOHOBOTO pe3lHoBore kies-repmetika RTV (¢ komMHaTHOI Temne-
PaTypoii ByJIKRHH3a1IMH ) WIH 3aKPENMTEe UX C IOMOIIBIO JeHTHI (cM. puc. 2.3).
Yeranosute TprOAHBII THpHCTOP SCRI € r1oMompio BeraplieHHbIX B OTBEP-
CTHA IUTATE! HEGOJMBIIIX KyCOYKOB IIPOBO/A MM HEL,

BuInonHHTE CACAYIOMME COEMHEHHSA HPOBOAOB (puc. 2.4):

— Tpu nposoga #20 (WR20) no 8 cm k S1 1 S2;

— xea nposojaa #20 (WR20) no 13 cm k NE1;

~ oauH nposoa 8 cm Mexay D2 u + C5.

. Eme pa3s nposepkTe [pasiuibHOCTL COE/MHEHHI H KagecTBo naiiku. HMaGerair-

TE MOCTOB U3 IPOBO/IA, 3AMBIKAHUIT, GIM3KOrO PaciioNOoXeHHA KOMIIOHEHTOB
cxeMbt Apyr ¢ ApyroM. Ecin MocT M3 npoBoja Heo6X0AMM, HCITOABL3YHTE KeMG-
PHK A4 IPeAOTBPALIEHHA IIOTEHIMANIbHOTO 3AMbIKaHK A,

Npoeona ot
yCcKoprioweii
" KATYIWIKN L

HeWnoHoBbIA BUHT

CniopsHan U30NMMPYIoLLAN NPoKnanka
mexay Q1 v nasensio

Y

o

~12 B roct.Toka{o6umil)  MokasaHuw MecTa naek —

Ha Cxeme

Cxema ycranoekm Q1 ~
D17 M30AALMKA OT RAHENH

Puc. 2.4. MNnara 8 c6ope C ykazaHMem BHELHWX NOAKNIONEHWIA

Nopagok c6opku Yerpoicraa

Ilpy c6opKe yCTPOICTBA BHIIONHKTE CIEAYIONUME OTNePaliHH:

I

HaroToBrre maccH, Kak NoKasaHo Ha puc. 2.5. O6a3aTenbHO 1IpUMEpPLTE CO-
CTaBHBbIE YaCTH YCTPOMCTBA A0 TOro, KaK MPOCBEpPIUThL oTBepeTus. foToBbIE
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Puc. 2.5. YepTex waccu Ans U3roTosneHus

MNpumeuanne:
WaroroaneHoua aniomMuHms TonumHoin 0, 16 oM, MposepsTe paameph AeTanein o Toro, kak GyieTe CBepnmTL OTREPCTUA.

Yekopsowas karywka L1

wEN
PROJ1
TR T T T
| MAND1
I PR EQN
e
. Karywxka L1
BK1
X i
{ A —7
Wacewm

Puc. 2.6. YepTex B n3oMeTpUM ANA U3roTOBNEHWS CKOBLI, CEPAEYHVMKA U HanpasnaoLIen TPyOku

Npumeanne:

OveHb akkypatHo HaMoTalTe 40-50 BUTKOB MarHWTHOro NPoBoAAa # 22 ~ NNOTHO, BUTOK K BUTKy Be3 nepexnecta. MNpony-
CTUTE NPOBOAYEPES OTBEPCTIA B GOKOBLIX CTOPOHaX BOGMHBI M NPVKPENVTE NPOBOL, NEHTOA.

Kneem M 3n0kCUaHON CMOMOA NPMKPENITE KATYLLKY K CEPAEYHMKY MHANPaBnatotLe Tpytke. He pornyckaiire nonaganus
KANENE 3NOKCMANHOIA CMONH WINK KNSR HA TY 4aCTh KATYLIKM, TAE PASMELLAETCR CHAPRAA. [nA ADCTIKEHWA MAKCHMANLHORA
CKOPOCTU CHapAA A0 NXEH BNNOTHYIO NPMAErATH K KATYLLKE.

Bbt MOXETE MAMEHUTD YO/ BO3BbILLEHWA, NOBOPAYMBAN HANPABRAMOLLYIO TRYOKyY, KOTOpas NpUkpenneHa k ckobe anvH-
HbIM BUHTOM C DPVKLIMOHHON NPOKNAAKOR MEXOY HMA.
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HaGopb! 0GBIYMHO BITIOYAIOT 3apaHee NPOCBEPJICHHHIE AETaIH, KOTOpBIE COOT-
BETCTBYIOT NPH/IAraeMbIM JACTAM YCTPOHCTBA.

2. Hsrorosere ckoby BK1, cepaeunux MANDI u nanpasnsionryo Tpydky FLY1,
KaK MOKa3aHo Ha puc. 2.6.

3. Ioaroroesre kpbimky. IlpoBeprTe, ¥TO OTBEPCTHA AN BHHTOB B MIACCH W
KpbILIKe COOTBETCTBYIOT APYT APYTY M META/UTHYECKUM BHHTaM SW4 #6.

4. OrmortaiiTe nposoj Ha yckopsaoouryio katymky L1 (cM. puc. 2.6). Bctabbre cek-

o 0,6 cm cepaeunuka MAND1 B nHanpasasiomyo. [lpocsepanre HeGonbinne
OTBepCTHS JUIA HAaYala H KOHIAa OGMOTKH B GOKOBBIX 4acTAX GOGHHEL, KaK 3TO
[IOKA3aHO Ha pucyHKe. MHAYKTHBHOCTD KATYLIKH NpH H3MEPEHMAX AOLKHA
6uiTe B npegenax 90-100 mxIH 6es crapsiaa u 50-60 Mkl npu ycranobke
cHapsza. [TojacoeIMHNTE KOHIBI OOMOTKH KaTYIIKK (cM. puc. 2.4).
YuruTe, 4TO 334a4a 3AKIOYAETCS B TOM, YTOOH PACIION0KUTb CHAPAN HACTOJIb
KO BiIH3KO K 06MOTKaM, HACKOJIBKO 3TO (PH3HUHECKI BO3MOMXKHO. JT0 obecrnieyn-
BaeT MaKCHMaJIbHOE MAarHUTHOE B3aUMOJAEHCTBHE M, C1€/I0BATENBHO, ONTH-
MAIBHYIO CKOPOCTB ABIDKEHHA CHAPANA.

5. O6upmit BuA ycTpoiicTea B cbope 6e3 KPHIIKH MOKA3aH Ha pHc. 2.7, a ¢ 3aKpal-
TO# KpbIKOt — Ha pHc. 2.8, O6paTHTe BHUMaHHE Ha ITPABMIIBHYIO YCTAHOBKY
Tpauaucropa Ql ¢ HCnoAp30BaHHEM M30JMPYIOUeH CIOAAHOH NpoKIanKu
(cM. puc. 2.3), uro6er Q1 He BHIXOAMI 3a rabapUTh KPBIMIKH M HE KacajIcA ee.

|“| IACTMKOBAR
nnara

W
Myck {;:bak?

HeiinoHoBwin
BMHT SW1

Npoeoaa
NUTaHuA
12-148B, 1A

Puc. 2.7. Ycrpoitcteo B cOope 6€3 Kpbiluku



12-14B, 1A

Puc. 2.8. O6wwvia Bua yetpolictea B cbope

MpegsapuTEenLvHLIC dNCKTPHYCCHME
MCNLITOHHUA

JLns mpoBeieHHA NMPEeIBAPHTEIBHBIX HCIBITAHWH BBINIOJHUTE CAEAYIONIME ACHCTBUA:

1.

THoaxmounuTe BHIBOABI BONbTMETPA AHanazoHa 1000 B x + Cb u - C6. Ecm y
Bac €CTh ocLLIoTpat, Moxere HabmoaaTs hopMy BOJIHEI HAa KoLtekTope Q1
H CBEPHTE ee C puc. 2.2,

Hajenbre chapsg PROJ1 na ceppevHuK 1 HanpaBeTe yoTpoitcTBo TaK, yrobe!
OHO He GBUTO HABE€LEHO Ha JIIOAEIH WIH XpyIIKKe npeaMeTel. Jisa gocTinkeHus
MaKCHMUIBHOI CKOPOCTH CHAPSA AOMKEH GbITh PABHOMEPHO PAcIiONIOXEH Ha
YCKOPAIOUIEH KATYIIKE.

Tlopaitre Hanpsmkenue nutanua 12 B u vaskmure nepexmouarens S1. Tpocre-
JAHTE 32 Te€M, YTO MOK23aHUA BOJIBTMETPA BO3PACTAIOT BCE BpPEMs, ITOKA BbI JCp-
XKHUTE B HAKATOM COCTOSHHMM 3TOT NEPEKMIOUATENh. AMIEPMETP HCTOUHHUKA
nutanus 12 B nokaxeT Tox Harpysku 1 A, B TeueHHE LMK/IA 3apsAja MOKa3a-
HH aMIiepMeTpa GyAayT MEHATLCH.

Joxaurecs, oka nokazaHus sojikrmerpa goctTUrHyT 600 B. ITpoponxas yaep-
*kMBaTh nepewnovaresb S1, HaxMuTe Ha nepexnouaTene S2 M nabmopaiire,
KaK CHap#AA BHICTPE/IHBAET U3 CepACYHHKA.
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5. TIpu ROCTHKEHHH 3aJaHHOTO HATIPAXKEHWA 3aPAJA JOJKHA 3aroPeThCs HHAH-
KaTopHas HeoHopBad Jamna NE1. 3ro Hanpsienne He [OMKHO MpeBBILIATE
700 B. PesucTuBHBIi gennTens, coctoamuii u3 R9 u R10, onpexnenser ato
npefieIbHOE 3HaYeHHe. Boamoxno, BaM NpHIETCH MEHATD HX BEJTNYHHY, YTO-
6bl MHAMKALIMSA OTPaXata HY)KHOE BaM 3HAYCHME HAIPAXCHUA 3apaga. Bel
MOXETE TAKXKE HE HCIOJIb30BATh JIAMITY, 2 OTCAEKHBATH NPOIOIKUTENBHOCTD
LMK 3apAjia, 3aMEPHUB €ro NEPBOHAYIBHO 110 YacaM € MCIOJIb30BAHHEM
BOJIBTMETPA, A 3aTE€M OTMEPHAA II0 YacaM, FUIM K¢ BCE BPEMA HCIIOIB30OBATE
BOJIETMETP.

6. OGpaTHTe BHHMaHHE, YTO CKOPOCTL BO3PACTET MNOCJE HECKOJILKHX NEPBHIX
BBICTPEJIOB. JTO NPOHCXOANT M3-32 TOTO, YTO ¥ KOHJCHCATOPOB HOAAPHIYETCA
3JIEKTPOJINT.

flocTucHue Gonece BLICOKOW CHOPOCTH

Brmmasme!  Hut npw KOKIX YCnosmnAx HE HONRABNARTE YCTPOICTBO W HE CTRENANTE B CTOPOHY mOgeil

YBesmubre quameTp cepaeuHnka o 23 /32 u vamoraiite 40 BUTKOB MarHUTHOTO
npoBoja #22 B 6-8 crnoes na HeitroHoByI0 6061HY #BOBTHER pramerpom 1,9 cm 1
mpuHO# 0,79 cm. MHAYKTUBHOCTS KAaTYIIKH JOXKHA HAXOAUTBCA B npexenax 120-
150 MxT'H. 3agava npu aToM — NPpHGIH3UTE CHAPAJ| HACTONBKO G/I113KO K 0GMOTKAM,
HACKOMBKO 3TO BO3MOXHO. ITO YMEHBIIUT MATHUTHOE CONPOTHRIECHHE U YBEIHYHUT
B3auMozeiicrBue. JanbpHeiilnee yBeJHUE€HHE CKOPOCTH MOXET GBITh ZOCTHIHYTO,
€CJIN CHATH HECKOJIBKO BUTKOB YCKOPSHOI].[CI";I Ka’I’y’[HKI/[ BIUTIOTB O TOro, Kak qHoabl
06GpaTHOTO TOKa HAYHYT Neperopath. B HameMm 1aGopaTopHOM YCTPOHCTRE MBI IOILTH
1o 50 mxIH, HoCTHrHYB OYEHB OMacHOi CKOPOCTH.
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UMmnynovcHouin reHeparop
GonuvLion MOLIHOCTH

HMoynbcHbiii reHepaTop 60O MOIHOCTH, PACCMATPHBAEMBII 37€Ch, Ipe/iHA3HA-
YeH IS 06EeCHeYeHHsT HMITYILCHOM 31EKTPHYECKOH SHEPTHH IIPH reHepaliHK MOl
HOTO MArHUTHOTO HMTIYAKCA, CIIOCOGHOTO YCKOPATE OGHEKTDI, CKNMATE KOHCEPBHEIE
GaHKH, IpHAaBaThL GOPMY METAUIMYECKHM H3JEANAM, B3PLIBAThL H HCHAPSTH BELe-
CTBa, Pa3sroHATL HEGOENIME CHAPAADI 0 BLICOKOH CKOPOCTH, 0GECTeYHBaTh IIMTaHHE
ANEKTPOMATHHTHOI ITYNIKH, BLITONHEHHA IPYIHX aHAJIOTUYHLIX (YHKLMIT B caydasnx,
Korzia TpeGyercs cnenrdryeckas MariuTHasA sneprus (puc. 3.1).

Puc. 3.1. UMnynkcHelit reHepaTop Gonbluoi BLIXOAHON MOLHOCTW
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Koncrpynposanue ycrpoiictsa M paboTa ¢ HUM TPEGYIOT OMNBITa OGPAINEHHS C
BBICOKOBOJIBTHEIMH YCTPOHCTBAMH GOJIbUIOH BLIXOAHOH MOIMHOCTH. 3TO IIOA CHIY
TOABKO OINMbITHBIM KOHCTPYKTOPaM H, KpPOME TOTO, TPEGYET TAKXKE HABBIKOB COOPKH,
PaccunrnBaiite norpatutsk ot 200 10 500 xronnapos, B 0cHOBHOM Ha HEOBXOAHMBbIE
HAKOMHUTE/IBHBIE KOHACHCATOPHI. bonbillas YacTt KOMIIOHEHTOB HMECTCH B HAIHYHH
B rotosom B¢ B Information Unlimited (www.amasingl.com). Cnenmdprixarus ycr-
poiicrea npusenesa p taba. 3.1

TaBanya 3.1. Cheyrdimotma KMNLILCHONO MEHROUTOLK) BHICOKOH SHS PN

Ob6osHavenve Kon-so OnucaHue Ne 8 Gasze
AAaHHbIX
R1 1 PeaucTop 1kOm, 0,25 BT (kOpuiHeBLIA-CuHWA-KDACHHIA)
R2 1 Peauctop 10kOm, 0,25 BT (KOpUUHEBbIA-CUHMIA-OPaHXEBLIA)
R3,R4 2 PeancTop 470 KOMm, 0,25 BT (XeTbifi- PvumsTuwsbiii-KOPWSHEBbHIA)
RS 1 PeancTop 100 Om (KoprHHEBbIA-HepHbIA- KOPMYHEBLIA)
R6, R7 2 Peaucrop 1 MOw, 0,25 Br (KopuuneBbiii-ChHmi-3eneHuIi)
RB/52 1 Nepemernoe conpoTuenedre 100 kOm/nepexmodarens
R9 1 Peauctop 2,2 kOm, 0, 25 BT (KpacHbiA-KPaCHbIA-KPacHbIi)
R10,R15 2 Peanctop 100m, 0,5/0,25 Br (KopmyHeBbifi-4epHbiA-YepHbIii)
R 1 MeTann-oxcuaHbiin peancrop 12k0m, 3Br
R12,R13 2 Peauncrop 4,7 kOM, 0,25 BT (e nbili-pUONeTORbIA-KPACHbIA)
R14 1 Nepemeroe conpoTuanesme 500 KOM
R16 1 Peaunctop 220k0m, 0,5 BT (KpaCHbIiA-KPaCHbIA-KOPMYHEBLIR)
R17 7 PeaucTop 1,2 MOm, 0,5 BT (kopr4HEBMA-KPACHLIH-3eNeHbIH)
*R18 1 Peancrop 10-25kOM #K/50
R19 1 Nepemenroe conpotuenerme 2 KOM
1 1 AnexTponuTraeckmii xonaencarop 1000 mxd, 258
BEPTUKANLHOIA YCTAHOBKMW
2 1 ANeKTPONUTHHECKMI koHaeHcaTop 100 mxd, 25 B
BEPTUKANBHON YCTAHOBKW '

1 NMnacrvkosbii konnencatop 0,47 mkd, 50 B
C4,C5 2 DNeKTPOMMTUHECKMIA KoHAeHcaTOop 4,7 mkD, 160 B )
(03] 1 NonuacTeposbii koHaeHcaTop 3,9 mkd, 350 B #3.9M
cr 1 3NeKTPONUTUYECKMA KOHORHCATOP 4,7 mxD, 258
C8,C9 2 Kepamuueckuin konneHcarop 1000 nd, 15kB #.,001/15KV
T 1 Tpaucdopmarop 6500 B, 20 MA € orpaHrueHmenM No ToKy #6kv/20
T2 1 WmnynsCHbiiA TpascdopmaTop 25 kB #CD258
T3 1 NoHvwxarowmii TpaHchopmarop 12 B, 100 mA #12/1
LA1 1 KpaCHoi CauTarmdil
LA2 1 HKenmuii coctuau
*D1-D4 4 MocTosolt sunpamutens 8 kB, 1A #H407
D5-D9 5 Anon 1 kB
D10-D13 2 Omog 1IN4001 Ha 100B 14001
D14,D15 2 BuinpamuTens 30 kB, 5 mA #VE30
Z1,23,24 3 Crabuwmpon IN4735a a6 B, 1 Br 1n4735a
.2 1 CrabummrpoH 1N5229Ha 4,3 B 1n5229
LENS-HOLD 2 Jepxarens mH3b, YCTAHARMMBAEMBIA Ha NAHENL CBETOAMOAA
PBOARD 1 MaketHas nnara 15,9x10,77 cM ¢ nepdopaumesi oTBepcTUiA

warom 0,25 cm
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TaGmuyo 3.1. CheundualmMa MMNLILCHOM MBHESPATINN BLICOKON 3HSPMK ( OHOHYOHKE )

O6oanaveHue Kon-so OnwucaHue Ne B Ga3ze
AaHHbIX
51,583 2 KHONOMHbIA NEPEKNIOMATENL
sS4 1 Tymbnep-suikmodarens nutaHua Ha 1158, 3A
WK KNABMLLIHLIA BLIKIIONATENb
RE1 1 Pene 12 B noctosHHOro voka DPDT (caBoeHHOe Ha 2 rpynni # RELAY 12
NEPeKHCHEHNA)
a n-p-nTpaHaucTop TIP 31-220

OnepaunoHHLIA ycunurenk 741 B kopriyce DIP

ey
[ P I Y

DIAC Annncrop(pmax) DIAC
SCR KpemHuesbin TowoaHbii Tpuetop SCRTuna Mcr 106~-8 #8070
*HEPBORDE MownraxHan nnara s c6ope #HEPBORDE
WR1E 3 Mo 0aHOMY KYCKY NPOBOAA AWHOM 120 CM B KDACHOMH, 3ensHoR
N CMHEHA BUHMNOBOA W NNBCTUKOBOM M30NKLIMN
WR12 1 Kycok npoeoaa #12 pnuHoid 2,5 M B KpacHOR, 3eneHOH 1 CHuHeR
BUHANOBON WM NNACTUKOBOA M30NALMKM
coL 2 Cranbhbie ¢nakub ¢ BuHTamm 0,95 cm
#G1,2 2 CrepxHm u3umcToro sonsgpama 0,95x5,08 cm
BALL78 1 LilapoeupHuii Brnagei 2,22 cM ¢ oteepctvem 0,64 om
BRKT1 2 Cxo6a, M3roToBNEHHAA U3 OLMHKOBAHHOMO Xefe3a TONLLMHONA
xanmbpa 20 pasmepom 6,35x3,18cm
BLK1 2 Mpoknaaxa uskycka PVC-nnactvka paamepamu 1,9x2,54x3,18cm
BLK2 1 Mpoxnaaxa s Tedpnona 0,95x0,64x5,72 cm
BASE1 1 Ba3a 13 oUMHKOBaHHOMO Xenesa kanubpa 20 pasmepom 12,06x6,35cm
TE1 1 CrepxeHb C pe3noii n koHTaxTom 0,64x7,62 cm
LUG1 4 BNCHHbLIA HAXOHEYHWK BR NOBLILLIEHHON HArPY3kU € otBEpcTMEM 0,64 ¢m
LUG2 3 Bonbwoii narHLIiA HakoHe4HWK C oTBepcTwemM 0,64 cm
NU1/420 3 LileCTwrpaHHkie raitkin 0,64 cm
SW6 8 Tynbie METAIMYECKHE BUHTHI #6
SW612 9 BuHTL ¢ raiikamm n wanbamn 1,27 cm 6-32

*HEPGAP Ycrpoiicteo B c6ope, kak noxazaHo Ha pvc. 3.4

CHASSIS | WaroToBneHo, KaKk noka3ano Ha pmc. 3.5
FRONT PANEL 1 Warorosnenxa, Kak NoKasaHo Ha pue. 3.5
PLATE1 1 WarotosheHa, kak NoKasaHo Ha pwc. 3.6
PLATE2 1 WNaroropneHa, Kak NokasaHo Ha puc. 3.6
FH1 1 Jepxarent nnaBkoro NpeaoxpaHvTens, yCtaHasNMBaemuii Ha naHe b
FS1 1 Nraexuii npenoxpanuTens 2 A
[e9)] 1 CeTeBOi LUHYD C TRETHUM 3a3EMANKIOLLIAM NPONSOIOM
WCTOMHUKA NTaHua # 18
BU1 1 NnacTukoBan naonauws 1,27 CM
BU2 1 Hsonauua C 3aKMMOM QI LWHYPE NUTBHUA
WN1 3 MNposono:Han railka CpeHero pasmepa
WN2 2 MposonG4Han railka Manoro pa3mepa
METER 1 MaHenbHL MKpoaMnepMeTp CO wkanoi 50-100 kA ' METER50S
SWa38 8 MeTannuueckas rainka 0,95 cm #8

1o YCTPOI‘/JICTBO 6)?1[61‘ HCIIONB30BATHCA C HAILIUM YCKOPHT&TIEM Macc, YCTPOﬁCTBOM
CcruHaHus KOHCEPBHBIX 63HOK, YCTPOI‘;ICTBOM B3PBIBAHHMA IMIPOBOAOB H F'€HEPATOPOM
Tepmormasmm, O KOTOPBIX 6}’}16’1‘ PacCKa3aHOo B CIEAYIOINUX ITIaBax.
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O6une cacgenun 06 ycrpoiicrse

OnHcelBaeMas CHCTEMA ABIAETCSA LEHHBIM J1aG0PAaTOPHBIM CPEACTBOM JUIA SKCIIEPH-
MEHTATOPA U HCCAEJOBATEIs], UMEIOIETO NEJIO C 3NEKTPOKMHETHYECKHM OPYXKHUEM,
MArHHTAMH BbICOKOI MOUIHOCTH, 3JIEKTPOMArHHTHEIMH HMITYJIbCHBIMH YCTPOHCTBa-
MH, YCTPOHCTBAaMHU B3PbIBAHUS IIPOBOJOB U HCHIAPEHHA META/LIA, MMPOTEXHUYECKOiT
MIa3MO#, ¢ MOLUIHBIMH HMITYIbCHEIMH JIA3€PaMH, 31E€KTPOMArHHTHBIM H ITyCKOBBHIMH
YCTAHOBKAMH, FPAaBHTALIHOHHBIMH FBHIATENAMH H APYTHMH HOAOGHBIMH HCCIEAOBA
HUAMM.

IlpuGop obecneynBaeT 3apsaj MOCTOSHHBIM TOKOM BHEMIHHX HaHOK eMKOCTHO
aueprun o 5000 JI>x Ha ocHOBE MaCAAHBIX KOHAEeHcaTopoe. HanpsmkeHue peryimpy-
erca B npeaenax ot 500 no 5000 B, nanpsixedne ocTa€ TS TAKHM L0 MOMEHTA 3aITyC-
Ka, 3aTeM aBTOMATHYECKH IPOHCXOMUT NEPe3apa/iKa 10 3aJaHHOTO 3HAYEHNUA, 10 TeX
NOP TIOKA BIUTIOUEHA KHOTIKA GesonacHoro sapsja. Boasrverp koHTponupyeT BRIGpaH-
Hoe HanpsxeHye. Berpoennslii sanyckaeMelit HCKPOBO§T pa3psiiHHUK C HCTIOJIB30BaHH-
€M IEKTPOAOB M3 YHCTOTO BOJIb(paMa TOMIIMHON 9,5 MM oAKMOYae T HAKOTUIEHHYIO
p OaHKaX SHEPrHIO K 33JaHHOI HarpysKe Ha MEPHOJ, ONPEAEIAEMEIH HHIAYKTHBHOCTBIO
M CONMPOTHBICHHEM HArpyskH. BripaGaThIBaeTcsi HMIYIbC 3HEPTHH C MHKOBHIM
3HaYEHHEM, NPUOIH3HTENbHO paBHbIM dE /dt (MOLIHOCTE ABIAETCA HPOU3BOAHOI
SHEPTHH).

YcrpoiicTBO NpeAHA3HAYEHO JUIsl HCIOJIB3OBAHHS B COCTABE HCTOYHHMKA IHEPrui
M BKJIIOYATENSA I MHOTHX M3 HAMMMX NMPOEKTOB. B YMCA0 3THX MPOEKTOB BXOAWT
YCKOPHTEJIE MACC B Ka4e€CTRE IPHMepa NpHGopa, CocoGHOrO MPeotpasoBEIBATE Mar-
HHTHYIO 3HEPTHIO B KHHETHYECKYIO 3HEPrHI0. ITH MPOEKTHI I0Ka3aHbl B (MIbME HA
www.amasingl.com. 3amanuTe Ha Hawy crpanuly High Voltage n mpoymcraitre no
MASS10. IlepeuncneHsl Ipyrie BO3MOXHEBIE IPOEKTHI, UX CIMCOK GYAET IOTIONHATS-
CS IO MEPE TOTO, KaK MBI 6yfieM paGoTaTs Hajl HOBBIMH HCCIEAOBAHUAMM, MONYIHM
HEOGXOHMMBIE PE3Y/IBTAThI, HPUTOTOBUM JAHHBIE C TOMOLIBIO CHCTEMBI aBTOMATH3H-
POBAHHOTO MPOEKTHPOBAHHA Ha NEpPCcOHANBHOM KomuisioTepe (CAD) u T.a.

Cxema u Tcopun geHcraun

Kak mokasano Ha puc. 3.2, tpascdopmaTop ¢ orpannueHuem no Toky T1 coepunen ¢
MOCTOBBIM BhiIpsiMUTENeM D1-D4 1 3apsikaeT BHEITHHE! HAKONMMTENEL — KOHJICHCa-
Top C yepes pe3ncTop samuTsl OT nepeHanpsekeHus R18. Buemnuii naxonurens-
HBII1 KOHJEHCATOP COEAMHEH MEX/TY 3€MJIEH paspa/ia H 3€KTPOAOM HCKPOBOTO pas-
paauuka G1. Harpyska B 3TOM IIPOeKTe BKIIOUEHA HE CTAHJAPTHO, 4 MEXY 3eMIeii
paspsia H 3J1eKTPOAOM HCKpOBOro paspsanuka G2. O6paTHTe BHUMAHNE, YTO Ha-
FPy3Ka KOMIUIEKCHasA, OGbIYHO 06/1a/1a1011[asA BbICOKOH HHAYKTHBHOCTDIO (HE BO BCEX
cay4asx) ¢ HeGONbUMM AKTHUBHBLIM COMPOTUBJIEHHEM OT MPOBOAA UHIYKTHBHOCTH
Load. Dnextpous uckposore paspanuuka Gl u G2 pacmonokeHs! Ha pacCTOAHHUH,
G6onvmem B 1,2-1,5 paza, yeM paccrosiHue poGos MpH AAHHOM HANPAXKEHHH.
Tpernii 3anyckatomuii snextpoa TE] pa3psikaeTcst KOPOTKMM BEICOKOBOJIETHBIM
HMIYJIeCOM MATOI 3HepruM B G2, cosjasas MK HANPSAXKEHHs, MOHU3H PYIOIIHIT
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Puc. 3.2. NpuHuMnuansHan CxemMa UMNYNECHOrO reHeparopa

Npumeuanne:

Crneupanshoe 3ameyanme oTHoCUTensHo Avoaos D14, D15. NonapHOCTL moxeT BbTb MameHeHa ANa NoRyYeHUA 6onkb-
WeroTpurrepHoro adxheKTa NpUHArpYaKe C HU3KMM MMNENAHCOM, KaK 3TO MMEeT MecTO B CAIYSae yCTpoicTaa nedopmatim
KOHCEPBHbIX GaHOK, B3PHIBAHWA NPOBOAA, NNA3MEHHON0 OPYXUA 1 Op.

Brumanne!Npu CIMWKOM BLICOKOM MMNSOAHCE HArPY3KU SHEPIA MOXKET HaNPAaBUTLCA HA3AA YEPes AMOALI U TPaHC-
Gopmatop T2u NPUBECTU K BLIXOAY 13 CTPOA ATHX KOMMOHEHTOB.

O6patvTe BHUMBHWE, YTO 3EMINA CXEMb! M OBWWIA NPOBOA M3OIMPOBAHLLADYT OT APYTa.

3emna paspana CoOeAMHEHA CLLACCK M 3a3EMNEHWEM Hepe3 3eNeHbii NPOBOS, WHYPa NUTaHVA.

Ana o6ecneveHna Gonblued 6e30N2CHOCTH B KAYECTER BhIKNo4aTena S3 pexomeHayeTCA ntnoNbaosate kHonkm 6ea
purKcaLMU, KOTOPAS BKHOHEHA TONLKO B HAXKATOM COCTOAKRMA.

ECNUYCTPOMCTBO HAXOAMTCA B MECTE, KyAA MMEET AOCTYN HEABTOPMAOBAHHBIA NEPCOHAN, PEKOMEHAYETCH B kavecTee 54
MCNONb30BaTh BKIIOHATENb C3aMKOM.

sazop mexay Gl u G2, 4To NpHBOAKT K Pa3pAAy HaKOIUIEHHOI BO BHEIIHEM €MKOCT-
HOM HaKOITHUTE/IE SHEPTHH B HATPY3KY € KOMIUIEKCHBIM CONPOTHB/IEHHEM.

HanpsxeHue 3apaja BHEIIHETO EMKOCTHOTO HAKOIMHUTE/IA 3aJa€TCA LETBIO Pe3u-
cruBHoro geantens R17, koropelit Takke BeIAAET curHan s sojstverpa M1. Ha-
npsHKEHUE 3apajia 33JA€TCA MOCIEA0BATENbHO COeAHHeHHBIM ¢ R17 ynpasastoupM
HEPEMEHHBIM CONpOTHRICHUEM RS, 3TOT ympasaaiolnii CHFHA yCTaHABIHBAET YPO-
BEHb BBIKMOYEHHUA KoMIaparopa [1, koTopeiii 3asaeT CMEIEHHE MO MOCTOAHHOMY
Toky Tpansucropa Ql. B csoio ouepean, ()1 ynpasnsieT pene, IpU 3TOM PEJIE BbIK-
miodaerca. Konrakramu obecrouennoro pene RE1 cHHMaeTcsa mojaya 3HEPrHH Ha
nepsnunyio o6moTtky T1. Korga R8 ycranosneno Ha 3afjaHHyI0 BEIMULIHY, OHO aBTO-
MaTHYECKH NOJACPKHBAET ONPENEICHHDbII YPOBEHb HANPAMEHHA BO BHEIIHUX €M-
KOCTHBIX HakonmuTeasx. besonacHas KHomka 83 npeiocTasisieT BOSMOKHOCTD 3a/J€p-
KATh 3aPAJ BHEUIHETO KOHAEHCATOPA BPyYHYIO,
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Kpacuniii ceetoanon LAl zaropaercsa npu BkmoueHnH nuranns. JKenroiii ceero-
anox LA2 aaropaeTcs, KOraa 3apsay AOCTHTaeT 3aJlaHHON BENMHYHHEL

Hens 3anyckalouiero sJeXTposa NpPeACTaBAIeT cOBOM Clie1MaIbHYIO CUCTEMY eMKO-
crHoro paspazga (CD), rae sueprus kouaeHcaropa Cb naripapnsercs B nEpBUYHYIO
00GMOTKY MMIIyAbcHOro TpaHcgopmaTopa T2, Ha propuunoit oGmoTke T2 renepupyer-
sl MOCJIeA0BATEIBHOCTh NOJIOKHTEJIBHBIX MMITYJIECOB BBICOKOTO HAIPSKEHH, KOTOpas
nozaeTcs Ha koHAeHcaTopsl C8 u CY uepes passaswiparonpe anogsl D14 u D15, 3n
HMMITY/ILCHI IOCTOAHHOTO TOKA BHICOKOT'O HAlIPSXKEHHS BbI3HIBAIOT HOHH3ALMIO B 3230
pax 3a cueT paspaja yepes samyckaouuit snexrpoa TEL Ha sxoae sTo#t nenu Haxo-
AWTCS YABOUTENb HANPAXKEHNA, COCTOAMIA M3 KoHeHcaTopos (G4, C5 u mogos D8
n D9. Tlepexmouarens «Ilyck» S1 mopaer aHeprio B ue€nb, BHI3bIBaf HEMEAIEHHOE
CpabaThIBAHHE UCKPOBOTO Pa3PAJHKKA. l{peMHneBbli& TpuoaHeli TMpucTOp SCR cHE-
maeT 3apaj ¢ C6, ornmpaomit Tox Ha SCR noaaer qunncrop DIAC, cvewesne na
KOTOPBIIi 33/1a€TCs NePeMEHHBIM colipoTHBieHHeM R14 u konaeHcaropom C7.

Ionmxatoutuii TpaHcopMaTop HanpstkeHusa 12 B T3 nuraet ynpasnsoumyio
ens, Bkmovaonyio u peae REL. Ecin B cucreme HeT Hanpsxenusa 12 B, sanyctums
€e MOHO ToNbKo akTuBHposas RE1 Bpyunylo. Bunpamurens va amogax D10-D13
BLINPAMIAET NepeMenHoe HanpsbxeHue 12 B, xoTophtii 3atem ¢guanrpyeTca Ha eM-
koctHoM puabTpe Cl. Pesncrop R5 passasbisaeT nmuTanue JUist ynpasineHHs yepes
crabiurpoH Z3, 74, xoTophiii Heo6X0IUM I cTabrIIBH O paboThl LEeNH KoMIapa-
ropa. IluTaHNe JUIa HAXOIUIEHUs SHEPryuH uaeT oT cetu 115 B nepemeHHOro TOKa,
npH 3TOM 3a€HCTBOBAH IUTABKHIT IpenoxpaHuTens F1, a BrmoyeHne ceTu muTaHus
115 B nepeMeHHOrO TOKa OCYLLECTRISIETCS BLIKIOYaTeneM S4.

3JamecuaHne

B Hamneii ma6oparopuu B Information Unlimited annmapartypa HakoIUI€HKMs SHEPrUU
Bato4aeT 10 cToex MacIAHEIX KOHIeHcAaTOpOoB. B kaxo# cTolike pasmemaercs 50 ko
aercaropoB 1o 32 Mx® Ha Hanpsekenne 4500 B, coequHEHHBIX ApaIENBHO WIA
AoctikeHus obweti emxoct 1600 Mrx® wrn oxono 13000 Jx ripu 4000 B Ha cToiiky.
Bce 10 cToek, cCOeIMHEHHBIX NapauieabHo, gaot 130000 Jx. Ovens saxxHo npH Ta-
KHX YPOBHAIX dHEPTHH MPaBHIBLHO BEITOJHUTE COCAHHEHUA B cOOPaTh CHCTEMY C
COBI0AEHHEM HEOOXOAMMOTO PACIIONOKEHHA H TOJIMMHEI IPOBOXOB JUIS IOy 4EHHA
HMITYJILCOB MOLIHOCTBIO B COTHH MeraBaTT. JUIs 3a1HTh IEPCOHANA OT OMACHOTO Ha-
NPAKEHHA BOXPYI' HAKOMHTENBHBIX CTOEK YCTAHOB/AEHb] MPOTHBOB3PHIBHHIE LIMTHI

Bpems sapaja oxHoii cToikK cocraBaseT okoso 10 mun. Ilpu rakom sapsaae uc-
nosnsaopatue 10 croex 6bL10 GBI HEMPAKTHYHO, MOCKOMBKY JUIS X 3apaja noTpe6o-
BaJloch Okl TOuTH 2 4. MBI Mcntonb3yeM cucteMy 3apaja toka 10000 B, 1 A, xoropasa
nosposaeT obecneunTs 3apsaa BeeX 10 cToex MacIAHBIX KOHIEHCATOPOB JUIS HAKOIF-
nenus apepruu B 130000 JIx B Teyenue 1 mun, Taxoe BHICOKOBONBETHOE 3aPS/IHOE
YCTPOMCTBO MOXHO HPHOGPECTH NO CHEIHANLHOMY 3aKa3Y.

Mopagok npegasapuTeALHON cOOPHU YCTPOKHCTRA

B JIAaHHOM pa3ji€nie npearnonaraeTca, 4To Bbl 3HAKOMEI ¢ OCHOBHBIMH HHCTPYMEHTA-
MH H UMEETE JOCTATOUYHBIH OIILIT C60PKH. HM[IyHbCHbIﬁ r€Heparop c06npae'rca Ha



68 [NABA3. Vimnymaireneparop BGMmbUIDH MOWHOTY

MeTaUIHYecKoM maccH 25,4x43,2x3,8 cM, H3roTOBJIEHHOM H3 OLIMHKOBAHHOTO JKEIe3a
TomuuHoI 1,54 MM (kamm6p 22). On ncnonbayet TpaHcdopmarop RMS c orpanuyeHn-
em o Toky 6500 B, 20 MA. Hy:kHO KaKk MOYKHO TOUHEE CJICAOBATh IPHBEACHHOMY Y€p-
Texy. MoHO Henonb3oBaTh 6oJee MOUHBIH TpaHcopMaToOp, TOMIA IPHUAETCA H3Me-
HMTB M pasMep ycTpoiicTsa. IlpeanaraéM coeJMHMTE Napa/UIefbHO A0 4 MCIOIB30BaB-
LIMXCH paHee TpaHCGopMaTOPOB; YTOOb! MOAYYMTh 3apanHblii Tok 80 MA. Ha nepeneit
[IAHE/IH YCTAHAB/IMBAETCH BOJBTMETP H CPEACTBa ynpasiaeHus. Pexomenayerca same-
HHUTH $4 Ha BEIKJIIOYATEb C 3aMKOM, €C/IH YCTPOHCTBO HAXOAMTCA B MECTE, KYJia IMEeeT
JOCTYIl HEABTOPHU3IOBAHHLIH NEPCOHATL.

I'lpu c6opke ycrpolicTsa cobMoaanTe CIEAYIONIYIO MOCAEI0BATEIBHOCTD ACHCTBHIL

1. Ecim BBl NpHoGpen HaGop, pa3nokHUTe U MIEHTH(HUIMPYIATE BCE KOMITOHEH-
TH 1 KOHCTPYKTHBHEIE ACTAIH.

2. Belpexsre U3 3aroTOBKH ILIATY C ceTo4Hoit nepdopauueii 0,25 cm u pasmepa-
mu 15,9x10,8 cm (6,25x4,25 moiima).

Benwi# nposon k

olwed Touke

WCTONHMKA

OT R18 K BLICOKOMY nepeMeHHoro
HANPAXEHWIO KT1 TOoKa

IR

-
" .

L

- -

K npepoxparmteno F1

Puc. 3.3. MoHTaxHas nraTa UMNYNLCHOMO reHeparopa

Npwmevanme:
MyHKTPHAA NHMA NOKA3LIBIET COBAMHEHUA HA TLUNBHON CTOPOHE NNATHL. KpynHble YepHbie TO4K1 NOKA3LIBaIoT OTBEP-
CTHAEIIATE, KOTOPLIE UCNIONLIYIOTCA 1A YCTAHOBKA KOMNOHEHTOB U COSAMHEHVIA MEXCTY HUMK.
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3,

BcrapeTe as1€MEHTRI, KAK MM0Ka3aHOo Ha pMc. 3.3, n npunasiite MX K BbIBOAAM

3JIEMEHTOB, K TEM KOHTAKTHBIM IUTOLIAKAM, [€ 3TO HEOGXOAMMO, IO Mepe

JBMIXEHHSA OT JIEBOTO HUXHEro Kpas Brpaso. IlyHK THpPHAA TMHUSA 110KA3bIBA-

€T COEIMHEHUS NPOBOAOB Ha THUILHOH CTOPOHE IJIATH B COOTBETCTBHH C

IPUHIUIMANTBHOM cxemoii. Hz6eraiite IpoBOJIOYHBIX MOCTOB, MOTEHIHAND-

HBIX 3AMBIKAHHI M XOJIOZHOI NaHKH, NOCKOJbKY 3TO HEM30EXHO BRI3OBET MPO-

6aembl. Ifasubie coeqUEEHUA JOKHBI OBITh G/IECTAIMMH H VIAAKUMH, HO He

MIAPOOGPA3HBIMM. _

CoeaHUTE MOHTKHYIO [UIATY NPOBOJAMHM CO CIEAYIOIMME TOUKaMK (cMm. puc. 3.3):

- € 3€MJIEH ACCH MPOBOAOM B BUHMWIOBOI H3onanuu #18 paunoit 20 cm;

~ ¢ TEl nposonom Beicokoro HanpsxeHus 20 kB anusoii 10 om;

- ¢ pesucropom R18, nposoaom B pHAMIOROI H3oaamun #18 mmnoit 20 o

- canogamu D3 u D4 NpOBOAOM B BUHMIOBOM u3onaimu #18 paunoii 30 cm
(zemns cxemmr);

- ¢T3 (2) 12 B nocrosHHOro Toka NMPoOBOAOM B BUHHIOBO M30Ja1MH #22
anuHoit 20 oM;

~ ¢ BoakrmeTpoM M1 (2) npoBogom B BUHINOBOI 30K #22 jumuoil 20 cm,

IlpopepesTe BCE COEIHHEHM, KOMITOHEHTDI, PACIOIOKEHHNE BCEX IHOAOB, NO-

JIyNIPOBOAHHKOBBIX 3JIEMEHTOB, 3JIEKTPOJIMTHUECKHX KoHaeHcaTopos C1, C2,

C4, C5, C7. TIpoBepbre KauecTBO NaekK, MOTEHLHAIBHBIE KOPOTKHE 3aMbIKA-

HMS, HAIMYME MECT XonoAHoi naiiki. Ilagubie coequHeHus TOMKHBI GBITh

I1aAKHMH H GJIECTALMMH, HO He iIapoobpasHeiMi. TilaTeNbHO HPOBEPETE 3TO,

Mpexie UeM BKAIOUATE YCTPOKHCTBO.

C6opKa HCKpOBOTO PaspsAJIHMKA OCYIIECTRIISETCA CIIEAYIoNMM 00pasom (puc. 3.4):

— H3TOTOBbTE Gaay BASE]l u3 nHcTa OUHMHKOBAaHHOIO XXEJA€3a TOALMHOH
1,4 MM (kanu6p 20) u pasmepamu 11,4x5 cM (4,75x2 aioiima);

— wusroropbre Ase cKobnl BRKT1 M3 1HcTa OMHKOBAHHOTO XKEJ1€3a TOJILM-
Hoit 1,4 MM (kann6p 20) pasmepamu 6,4x3,2 cm (2,5x1,25 moiiMa) kaxan.
3aruure Kpaii B Buae Ko3bipbka pa3mepom 1,9 om;

- wHaroTtoesTe g8a 6moka BLKI1 u3 noampnmwnoropuaa (PVC) wim ppyroro
aHATOTHYHOTO MaTepHana ToMHHON 1,9 ¢cM u pasmepamu 2,5x3,2 cm
(1x1,25 moitma). OHM FOJKHE 0G/12ATE XOPOLIMMH H30JIHPYIOLIHMH CBOFH-
CTBAMM;

- H3rorosbTe 610Kk BLK2 13 rednona. Ou qo/bkeH BHAEPKUBATH JAMYCKAK-
LIHET MMITYIBC BBICOKOTO HANPSLKEHMS,

~ akxkypaTHo npunasiite ¢aanupl COL1 k cko6am BRK1. Orperympyiire
apMaTypy Tak, YTOOR 06ECIEYMTE TOYHOE BhIPABHHBAHHE BOAKPPAMOBRIX
3JIEKTPONOB nocae cbopku ycrpoticrsa. Ha atom sTane pam npuaercs uc-
NOAB30BATh TA30BYI0 NAaAALHYIO JIAMITY HA MPONAHEe U T.IL;

- CTOYHTE OCTPhI€ KOHLKI C BOCBMH BHHTOB. 3TO HEOGXOAMMO VIS IPENOTE-
pamenusa nonomku Marepuana PVC us-3a koporHoro paspana, obpasyiole-
rocs Ha OCTPBIX KOHL@AX ITPH BLICOKOM HAMPSIKEHHH;

- nOpeABapUTENbHO COGEpPHUTE AETANH, MPOCBEPAUTE B HUX HEOOGXONH-
MBIE OTBEPCTHA 118 COOPKH. Il NpaBHiBHOrO pasMellleHHs ClleayiTe

PHCYHKY;
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BaxHbie COOTHOWEHWA
ANs 3anycKanuiero sasopa
Ipk = Ech*SQRT(C/L)

Ipkt = pi/2*SQRT(L*C)

Puc. 3.4. UICKPOBOi? PaspaaHnK WU YCTPONCTBO 32XXUraHua

Mpumesanne:

Wcxpoeoit paspraHuk ABMMETCA CePALIeM CUCTEMBI, M MMEHHO TaM SHePI s, HAKONNEeHHAA KOMABHCATOPaMIK 33 BECh
Nepuop,38paaa, GLICTPO BLICBOGUKAETCA B HANPY3KY B BAE 0BNANA0LLEro BHICOKOH MOLLHOCTHIO MMMYNECa. OMeHb BXHO,
4TOBL! BCE COBAMHEHMA GbLIM CrIOCOBHBI BRASPXMBATH GOMNBLINE TOKM 1 BLICOKOE HanpsxeHue paspaaa.

NokasaHrHuin 3necs nprbop npearaanaseH ana HEPSO 1 cnocoben obecnesmsamsnepexnioverne npruateprim o 3000 Ox
{NPY NPABUNLHO OTRENYNIMPOBAHHOM MMITYNLEE), Herc 0BLINHO A0CTATCHHO A0 3D EKTUBHOIO NPOBEAEHIAA SKCNEPUMEH-
TOB C YCTPONCTBaMI NepeMeLiennn Mace, Criubanng 6aHoK, BIpLIBaHUA NPOBOAOE, MarHETU3MA N ADYIMX aHANOr MHHbIX
NPOEKTOB.

Mo cneyuansHOMY 3axa3y MOXeT Brb NOCTABAEH NEREKNIOSATENb BbICOKO 3Heprn, CnocobubiipabotaTts c axepruel
20000 Dx. O6a nepexnouaTens nCnonb3yroT BLICOKOBONLTHbII 3aMYCKAIOLLME MMMYNBE, KOTOPLI 3aBUCVT OT BBICOKOIO
MMIESAAHCA HArPY3KM IMHWK. OOLIMHO 3TO HE RBNRETCA NPOGNEeMOIi AN HArPY30K C YMEDEHHON MHIYKTMBHOCTLIO, HO MOXET
CTaTs NPOBNeMO NDMManoi KHAYKTVBHOCTH. 3Ty IPCENEMY MOXHO PELLMTE, ECAN NOMECTUTE HECKONEKD (epRMTOBLIX MW
KONbLUEBLIX CEPAEYHUKOB B 3TU N, CepaeyHNKY PEarvpYIOT Ha 3anyCKaIOLMA MITYNbE O4eHb CUIbHO, HO NP OCHOBHOM
PaspAne A0CTUrAIOT HACHILLIEHWA.

KOHCTRYKLWS MCKPOBOTD PA2paaHnKa A0TOKHA YHUTHIBATE MEXBHWYECKWE CiNbl, KOTOPLIE BOAHWKAIOT B pe3ynbTare aeit-
CTBUS CUNLHBLIX MArHUTHBLIX NONE. 3TO o4eHb BAXHO P paboTe C 2aookoi sHepre MNoTpebyeT AoNONHUTENLHLX CPeACTB
NS yMEHBLUIEHUA VHEYKTWBHOCTY M CONPOTUBAEHWS.

Buvmanne! NpUnpoBEaeHN AKCTIEPUMEHTOB BOKDYT YCTPONRCTBA A0MKEH BibiTh YCTAHORNEH BKPaH HNs 3aLLMTH onepa-
TOPAOTB03MOXKHBIX OCKONKOB NV NONCMKE YCTPORCTBA.

DA HANEXHOTO 3aITYCKA 3aNYCKAIOLLWIA 3330 A0MKeH GbiTb YCTaHORNEH B 3aBUCUMOCTV OT HarnpsikeHins 3apRia. 3a3op
AomkeH 6uTs pacnonoxeH He meHee 4eme 0,6 cm OT cxobbi. ECnuv BrnioyeHne HeCTaBMNBHO, HYXHO NOSKCHEPMMEHTUPOBATS
CITON BEMMHOT.

- mnpucoeauHuTe 6osbiume 6nounble nakoneunnku LUG] k kax/o¥i cropone
cko6 BRKT1. CoeguHeHe JOMKHO GBITh BHITIONIHEHO TIHATEALHO, MTOCKOb-
Ky MMITYJIBCHBIH TOK JOCTHIaeT BEJMYKHEI KHIoaMIIep;

- BpPEMEHHO YCTAHOBHTE OCHOBHOM 3a30p Ha Beanumiy 0,16 cM, a 3amyckaio-
it 3a30p — Ha penmanHy 0,32 oM.
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Mopnagok oxoHUATCALHOW COOPKH
ycrpoucrna
Hioxe ykaszaHbl 3Tanbi OKOHYIATENAbHOI COOPKH:

1. Harorosbre maccu ¥ NaHesb, KaK IIoKa3aHo Ha puc. 3.5. Pasymno 6ynet npoae-
JIaTh B MIaHE/IH KBAJIPaTHOE OTBEPCTHE JUIA YCTAaHOBKH BOJISTMETPA A0 M3rOTOB-
JIEHHA MaHe . BoasTMeTp, KoTopbIi KCIONB3yeTCs, TPeGyET KBAAPaTHOTO OT-
BepcTHA co croponoii 10 cm. Jlpyrie, 6oMee MeIKHe OTBEPCTHS MOTYT OBITE
OTIPELE/ICHEI IO YEPTEXY U IPOCBEPJICHB] MOCE COSMMHEHUS IIACCH U TTAHETH.

Puc. 3.5. Yeprex anfA uarotoBneHWA Waccu

Mpumevanne:

WaroroBbTe NepesHIco NaHenb 13 NMCTa OUMHKOBAHHOrO Xenela TonwmHoi 1,54 oM (kannbp 22) pasmepamu
53,34x21,59 cm(21xB,5 n1oiima). 3arHnTe C KAKO0H CTOPOHD NO 5 CM ANA CO8AMHEHWS C LUECCH, KAK MOKa3aHO Ha DMCYHKE.
Mpogenaitte 0TBEPCTVIE AfM BONLTMETPA.

WarpToBsTe LaccKH M3 OLMHKOBAHHOrOXenesa TonwmHoi 1,54 cM (kanwbp 22) pasmepamin 55,88x27,9 cm (22x15 proit-
ma). 3arHurte ¢ kaxnol cTopoHbl N0 5 oM v cpenaiiTe koabipek 1,25 oM. O6tupil paamep BypeT (25x43x5 cM) ¢ KO3bIDbKOM
1,25 cMno gHy Wwaccm.

Bonee Menkwe 0TBEPCTUA MOTBEPCTUA ANA COSaMHEHUE BHINONHANTE NOX04Y AanbHeiiedd paboTtbl.

WayLuwii no A0HHOM HACTW LLIACCH KO3bIPEK HA PUCYHKE HE NOKA3aH.

2. IlpnMepbTe KOHTPOJIBHYIO NAHENDb M MTPOCBEPINTE HEOOXOAMMEIE OTBEPCTUSA
JUISl CPEACTB YIIpaBJeHHs, HHAHKATOpOB K T.A. O0paTHTe BHMMaHIE HA H30JI-
LHOHHDBIA MaTepHall MeXIy MacCH M YacTAMM yCTPOHCTBa, CM. Ha puc. 3.6
gacts PLATE]L. Toro MosxHO FOOUTBCA € HOMOULIO HeHOAbIIOTO KOAHYECTBA
CITHKOHOBOTO KiearepMeTka RTV ¢ KOMHaTHOI TeMnepaTypoii ByJIKaHH3a-
. IpoceepansaiitTe COOTBETCTBYIONIKE OTBEPCTHSA IO MEPE BBIIOIHEHUSA
paﬁon.l, npor}epﬂs HPBBHJIbHOCTb pacnonoxceuml H raﬁapu'ron.
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Puc. 3.6. O6umin Bug yctpoiictea & cbope

Npumevanue:
NpoBoAa NOKA3aHbL HECKONLKO YAMMHEHHBIMK, HTO0L 0GeCcnewTe ACHOCTL M30GPaXEHMA N COSONHEHWA.

NyHKTUPHBIE IMHAK NOKA3bIBAIOT SNEMEHTHI M COSAMHENUS, PACNONOXEHHLIE NOA LECCK.

3.

IpumeprTe ocrabHbie YacTH (cM. puc. 3.6) 1 npoceepinTe BCe HEOOXORHMELE
JUISt MOHTa)KA M pasmelrieHus oTBepcTia. O6paTHTe BHHMAHHE HA JepiKaTe T
riapkux npepoxpanureneii FH1/FS1 u usonauuio WHypa BXOJAHOrO MHTAHUA
BU2. Onu pacnonoxeHb! Ha HIKHEH CTOpPOHE MACCH M TIOKA3aHbl IyHKTHP-
HBIMH JIHHHAMH.
Obecneysre AOCTATOYHOE NPOCTPAHCTBO IS BbICOKOBO/BLTHBIX KOMIIOHEHTOB!
AJ151 BBIXOZIHBIX KOHTAKTOB TPaHC(OPMATOPA, AMOA0B BLICOKOTO HANPSIKEHMSA
u peaucropa R18. O6paTHTe BHMMAaHKE, YTO BLICOKOBOJIETHEIE IHO/IEI yCTAHABR-
JUBAIOTCH HA ILIACTHKOBYIO IL1ATY C MOMOIIbIO ABYXCTOPOHHEH JIMIKOH JeHThl
RTV.
YcTaHoBHTE H2 MECTO KOHTPOJIBHYIO MaHe b, 3aKpenuTe MOHTAXHYIO TIATY C
MOMOUIBIO HECKOJILKHUX KYCOYKOB JIEHTBI C HAHECEHHBIM HA HEE KJeeM-repMe-
THroM RTV, koraa ybeanTech, YTo BCE€ HOpMaNBHO,
Buinmonuure Bce coepunenua. O6paTuTe BHUMaHHE HA MCMOJIb30BAHHE raek
A1 IPOBOKA NPH NoaKIMoYeHnH poiBogos T1 u T2.
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MpegsapuTeavHLIC YNCKTPHYCCKHE
HCNLITOHKA

Ans npoBefieHIs TPeABAaPHTENPHBIX 3E€KTPHIECKUX MCIIBITAHHH BBIITOJHHTE CIE/Ty-
oIpe AeHCTBUA:

1.

2

SBKOPOTHTC BBIXOAHLIE KOHTAKTBI Tpanc¢opMaT0pa C IMMOMOMIBIO BBICOKOBOJIB-
THOT'0 IIPOBOJA C 3KHMOM.

Yaanure naskHil npepoXpaHHTeNb M YCTAHOBHTE B €T0 iepiKaTesb bapperep
60 BT (3nekTpoBaKyyMHBII PpHMGOP ANS CTAGHIM3ALMM TOKA) B KayecTse Ga-
JIACTHOT'O CONPOTHBJICHHA HA NMEPHOJ TECTHPOBAHHA.

YeranoBHTe nepekimodarensb S4 (eM. puc. 3.7) B BBIKNOYEHHOE COCTOAHUE, TIe-
peBEIMTE OCk COBMELIIEHHOTO C € PEMEHHRIM conpoTubaenteM RB /52 srikmo-
YaTess B MOJNOKEHHE «BbIKIIOYEHO», yCTAHOBHTE TepeEMEHHBIE COTIPOTHBIEHMS
R14 1 R19 B cpeaisee nosoxenHe B BKIIOYUTE YCTpoiicTeo B ceTh 115 B nepe-
MEHHOTO TOKa, BCTaBMB BIUIKY HiHypa nuTauns CO1 B poseTky.
IoBopaumBaiiTe OCh COBMELIEHHOTO BLIKTIOYATESA C TEPEMEHHBIM COTIPOTHE-
snesreM R8 no Brmovenns n nabmozaiite, kak saropatoresd samMnet LAT n LA2.
HaxMuTe KHoTIKy 3apsga S3 u ynocroeeprrech, yto pene RE] sxmoumnnocs
(canimeH 3ByK menuka) M mamia LA2 noramena Ha BpeMs, IoKa HAKATa KHOTI-
Ka §3.

Bionrounrte 54 u HaxmuTte $3, samerkTe, UTo Gapperep, BKIOYEHHEIH B COOT-
BCTCTBHH C HyHKTOM 2, ropur B MMOJIHAKAJA.

Haxwmiure xnonky «Ilyck» S1 n nabmonaiiTe BCIBILIKY MeXIY 3allyCKalOIMM
anexrpoaoM TEL 1 ocHoBHBEIM 3a30poM pazpsiaa mexy Gl u G2. O6pature

Brmoverve
nATaHWA
sS4 @ Mameputenshnia npuGop M1

HYMHON
perynupoexu R14 nuTanuA LAY | fopora BenuHHb LA2

TS

BLICOKOE
HAMPSDKEHWE

O

3apaa S1

o O ..o
Mnamkatiun poctxerun

@ Wipmcaumn
npa Myex S3 BrmgveHys  YCTaHOBKZ

febixmoenve
+12B R8/S2

Puc. 3.7. MNepegHan nadent U OpPraHLl ynpagneHus
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BHHMaHHeE, YTO OCh IEPEMEHHOI'C CONPOTHBICHHA YCTAHOBIEHA B CPEAHEE 3Ha-
4eHue, HO, IOBOPAauYMBaA OCh IO YaCOBOH CTPE/IKE, MOXKHO YBETHYHTD Paspsil.
OcHosHuIC HCNLITOHKA
Jns nposefieHH UCIBITAHKI BBIMOJHHTE ClEAyOIHe AeiCTBIS:
1. BrIHETE HIHYp NUTAHHA M3 CETH K BRIUNIOUNTe S2 1 54.
2. Tloacoenunure xoHaencatop 30 Mx®, 4 kB u pesncrop 5 kOwm, 50 Bt B kaue-
cree C u R, xak nokasano Ha puc. 3.6.
3. Yaanwre 6a7MacTHYIO JaMITy M BCTABETe FUIABKUH IpefoXpaHHTeNb 2 A,
4. YcranosuTe 3amyckaromui 3a30p Ha senmuuay 0,32 cM, a ocHOBHOI# 3a30p — Ha
0,16 cm.
5. Tomcmouynre BOJBTMETP BBICOKOTrO KJIACCa TOYHOCTH Ye€pPe3 BHEHHUI KOH/IeH-
carop.
6. BrmounTe ycTpoiicTBo u BKmounTe 52 u S4. Haxmure kHonky 83 u yGeau-
TECh, YTO BHEIIHHI KOHAEHCATOP 3apAXaeTCs 0 BeMMIMHE 1 kB 10 oTionoge-
Hus RE1. 3ameTrTe, 4TO B HOPMIBHOM COCTOAHHH LA2 roput 1 BRHIKIIOYaeT-
cfl TOMBKO HAa BpeMA IMKIa 3apaza. Korga 6yzeT ZOCTUTHYT 3a/IaHHbI 3apsj,
csetoguof LA2 cHOBa BKIIIOUYAaeTCs, TOKA3LIBas, YTO CHCTEMA TOTOBA,
7. Tlosepuure R8/S2 Ha 30° no yacoBoii cTpenke ¥ 3aMeTETe, YTO HaNpspkeHne
JOCTHraeT GoNbIlell BeMYMHBI IEPE NpexpalleHeM 3apaja.
8. Haxwmmre kHonky S1 1 Habmogalite MTHOBEHHYIO MOILIHYIO IyTY B OCHOBHOM 3330
pe€, KOTOpas BO3HHUKAET, KOI/Ia PHEPIUsA HANPABIAECTCA BO BHELIHIOK HArPY3Ky.
9. 3apsygrre ycrpoiicTso o 2500 B, naMepsas HanpsxeHKe 110 BHELIHEMY BOJILT

METpY, OACOCANHEHHOMY uepes xouaeHcaTop. Otperyaupyitre R19, uTo6h
BOJISTMETP Ha nepelHeil maHenH nokaspean sHaueHue 2,5 npu nosHoit mka-
ne 5. Cpenaitte TMOMETKY Ha NepeasHeil nanenu, yToOM 3HATH, rAe Hanpsxe-
Hue cocrasiseT 2500 B. Tenepr npu6Gop Ha nepeaHeil maHe H € J0CTATOYHOM
CTENEHBIO TOYHOCTH MOKA3bIBAET 3HAYCHHUE HANIPSDKEHUA 3aPAMA IIPH KOCTa-
TOYHOM TOYHOCTH BHEWHEro BonbTMeTpa. Ilosropure mar 8, wabmoaas un-
TEHCHBHYIO Ayry npH paspse. [losropute nMkib 3apaga u paspsaa npu pas-
HBIX HANPSKEHHAX, YTOGB O3HAKOMUTBCSA C yHpaBAeHHEM IIPHGOPOM.

Ha 3ToM sasepmiaeTcsi npoBepka M KatuOGpoBKa yeTposicTsa. JlatbHelHHe onepa-
UMK nOTPebyoT AONOAHHTEILHOro 060PYyAOBaHKS, B 3aBUCHMOCTH OT TPOEKTA, B
paMxax KOTOpOTro Bbl 3KCIEpHMEHTHpYeTe.

Monesnuie gnn gaHHoro oGopygosanun
MOTEMOTHYCCKHC COOTHOLICHUA

SHCPI'HH CUCTEMHOI'O HAKONMHTEN AL

Buepeus (Hxc) = 0,5% DX B.



MMWWW 75

SHeprus CHCTEMHOrO HAKOTIHUTEIS:

Imepeus ([x) = Q (Ka)x B=I (A)x t(c}x B.
KosnmuecTro 3apsaja:

Sapad (Ka) = C (emwcocms) x B = I{A) X t(c).
ConpoTubjieHHE 3a30pa HCKPOBOI'O pa3psja:

Conpomusnenue 3asopa (Om) = 2,03 x 107 X (druna sasopa e dwoiimax)/(Q).

st paMHBI 3330pa B cM McnonbayiiTe nepesoAnoi koagduuvent 0,8x10%
TMuxosoe snavenue moxa (Ipk) = Bx (C/L)7

Haeanbueiii nogbem Toka aocruraerca B cucreMax LC. Mcnonbayiite koaddup-
ent 0,75 mpu HCNoB30BAHUH MACTSHBEIX KOHEHCATOPOR 1 GoJlee HU3KHE 3HAUEHHS
Ans poTo- U IACKTPOINTHIECKHX KOH/IEHCATOPOB.

BpeMsa aocTHXeHHM THKOBOTO TOKA Ha Y4 LMKAa:

Bpexs = pi/2 (LC) .
MaruuTHsbi HOTOK

(B} = (Nx Ix u)/(Ax Lg),
rie:

B = B6/xe.m;

Nx I=A - obopomos;
u=4xpix 107

A = naowads zpanu Kamywxu ¢ m%

Le = paccmosnue mewdy nonocamu. 8 m;
M = macca 6 xe.

Cruna:

F(H)=BxAxL
Yexopenmue:

a(m/c?)=F/M.
Cxopocrs:

(m/c) =¥rx ax 2,

rhe L — epeMa Jocmuicenun nuKosoz0 moxa.
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Yckopurenov macc

YckopuTens Mace, pasrossonmii amomunmesoe koneno 100 r zo GammmcTrueckosi cko-
pocTH, IokasaH Ha puc. 4.1. On npeaocTasnseT NPEKPacHbie BO3MOKHOCTH A NMOKa-
3a AciCTBHA 3/ICKTPOKHHETHKH, HO TpefyeT KBaTM(HIHPOBAHHOIO PYKOBOACTBA CO
CTOPOHBI CTIEHHATHCTOB. BrleoK/IHIT MOKHO NMOCMOTPeTE Ha www.amasingl.com, rae
IOKA3aH MTPOEKT, IeMOHCTPHPYIONMI HcUe3HOBEHNHE O0BEKTA NPH CTONKHOBEHHH. Pe-
aM3alUsA POEKTA TpebyeT ONbITa B OOPAICHHH C BICOKOBOJLTHEIMH YCTPOHCTBAMH
BBICOKO¥ SHEPTHH.

Puc. 4.1. Yckopwrens Macc
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Ilpu xoHCTpyHpOBaHHM YCTpoiicTBa TpedyeTcs paboTAIIMII MMITYAbCHBIHA reHe-
PaToOp BLICOKOI SHEPrUH, ONMCAHHDIH B aBe 3 « MmynbcHbiE resepaTop GobIoki
MOIMHOCTH», @ Talske cOOpKa 3aMyCKaIOMEro YCTPOMHCTRA M cHapAnoE. B aToi maee
NOKA3aHO CO3JAHME YCTPOICTBa C MCIIOIb30BaHMEM MMEIOIIMXCS B CBOOOAHOI npofia-
*e KOHAEHCAaTOPOB HAKOIUIeHMS 3Heprin. FIX cToMMOCTE BapbUpyeTcs: B LIMPOKHX
TpesieNax, O3TOMY BB MOXETE BBIGpaTE HanGO/Ice NOAXOAALIHE BaM 1O HiEHE,

TeopeTnucckne ocHonvi pabortui
ycTpoucTsa

HemarnurtHoe npoBoasimee alIOMMHHUEBOE KOBLIO (CHaps)i) MOMEILAETCS Ha ILTOCKYIO
KaTyuiky, uMeroligyio ¢ropmy 6mna. HakonurensHui KOHZEHCATOP BBICOKOIT SHEeprun
paspﬂxcae'rcx txepea 9’1‘)’ KaTyme, BbI3bIBAA MO]J.[Hb[ﬁ HMH}IJIBC TOKa. ITOT HMHyJ’IbC
nepenae'rcu Ha (:Hap;m, BbI3bIBAs HPOWBOHOJIO}KHOE MarHMTHOE I110Je, KOTOpO€ Co-
3aeT MOMEHT CHJIBI, YCKOPSAIOWLIHET CHAPSIL.

NMopagok cGopkn Yycxopurenn Macc u €ro
PYyHKUHOHUPOBOHUEC

1 nocTpoeHns yCKOpHTENd Mace NpofieaiiTe CAeAyiouie ONePaIHH:

1. ¥YmocToBepbrech B NpaBHIBHOI paboTe UMITYILCHOM CHCTEME] BBICOKOH 3Hep-
THH, KaK ONHMCAHO B Iake 3.

2. CobepuTe eMKOCTHYIO 6aHKY MACIAHLIX KOH/IEHCATOPOB M npo6nmc 6e3omacHo-
o paspsija, Kak NOK43aHO Ha PHC. 4.2. ITOT NpoOHUK HEMOCPEACTBEHHO COEM-
HAETCS C HAKOMHTEAbHBIMH KOH/ICHCATOPAMH H HCTIONL3yeTCs AJIA NOATBEPHK-
AE€HHSA TOTO, YTO OHH MOJHOCTLIO 3apMKEHBl NIepe]] NPOBEACHUEM HACTPOHKH
cxembl. Hcnioneayiire npoBog #12 11 Bcex coeaHeHNi, Yepes KoTophie HIET
paspai. B cxeme, npoBepenHoH B HamielH 1abopaTopHM, HCIIOAb3OBATHCH KOH-
AeHcatopbt eMKocThIO 32 MKP, 4,5 kB. Moryr npuMeHATBCS B ApyTHe HOMHUHA-
JIbI, HO MbI B 3TOM CJIy4a€ HE MOXKEM FrapaHTHPOBATDb TAKYI0 e HPHEKTHBHOCTD.

3. CobepHTe ycKOpPUTEIL MAccC, Kak nokasaro Ha puc. 4.2. C6opka COCTaBHBIX
YacTeH yCKOPHUTENs Macc, NoKa3aHHLIX Ha puc. 4.3 u 4.4, TpeGyet Gombimmx
yCHAHI, HO YCKOPHTEIR MAcC TAKOi KOHCTPYKLIMM MOMKXET BBIACPXKATh HEp-
ruio 1o 2000 Ik 6e3 npo6os. YerpoicTso, npeAcTasneHnoe Ha puc. 4.5, npo-
me, Ho He no3possaeT npesbicuTbk 1000 i 6e3 npobos.
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HakonutenbHblii koHAEHCATOP \

Cuapnap,
fo——© )
—
Yckoputesns Npo6xuk 6eaocnacHoro paspana
B cCopke
YepHbin
npoeog, KpacHbait Ans MUHUMKU3ELMW NAPA3UTHOR
NpoBoA, WHOYKTMBHOCTH CTapanTeC,
yTobB NpOBOAA pa3paaa Guinn
K3K MOXHO KOPONE W WK KBK
moxHo Gonee npamo
— Bunka 115 B nepemensoro
r TOK& € TPEeMRA
'm] BbIBOpaMK (TpeThii BuiBop, —
ol ® 323eMNRIOLLMIA)
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- ¥ 0.
A3 1N il
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MMnyneCHbIN reHepaTop BICOKOR 3Heprum (rnasa 3)
Waonauvn W3onauma
COXpaHAETCA COXpaHAReTCn

——1 Y —

Npo6Huk 6e3onacHoro paspspa. McnonbayiiTe KyCOK TONCTOH HernyLueics

NNacTMKoBoi TPYGKn AnnHoih 45-60 CM C BHYTPEHHIM OTBEPCTHEM, B KOTOPOE 331‘;;“2::;”
NPOXORWT CTAHOAPTHLIA nposon #12-14 nposon,

Puc. 4.2. O6GWwit BUA YCTPOICTBA YCKOPUTENA MAacC
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NMpyumevanne:

1. WaroToeeTe 62308y CEKLWIO
BASE 3 ¢avepun 18x18 cm Ton-
wHHoit 1,9 cm. Cpexnre yrim ons
nonyvyeHis 6a30BOi cekKuMmn
BOCHMWYTONLHOI GOPMbI.

2. M3roToesTe HANPaBnsIoWyIo U3
PVC Tpy6ia1 30x5 cm.

3. BuipexkTe B LIEHTPE Cexuvn BASE
orsepcTue, yTolul o6eCcnNeYuT
OYEHbL NNOTHOE, C HATAFOM, Npu-
neranve Hanpasnsiowein Tpybkn,
Korna ona Byner ecTaenexa.

4. U3roroesTe CeKLMI0O IKpaHa
BAFFLE, Buipe3aB ANCK AnameT-
pom 12,5 cM K3 kycka nonukapbo-
HaTa {nekcan) TonwmHoi 0,64 cm.
BoipexbTe oTBBpCTHE 5,24 cM
TOYMO B UEHTPE AMCKa, 4To0bl 06~
pa3oeanock Konbyo. Pazpexesre
8ro nononam, 4ro6u oGpa3oea-
NUCE OB€ CBKLWH.

5. HamoraitTe karywky W3 npoeoga
#12 no pea eutka 15 cnoe.. MoTo-
Bas KaTylwka AonxHa bbb NOX0-
X3 Ha O4EHB NNOTHLIA GnvK. [lna
BLINONHBHUS 3TOrO Wara c6opku
Bbl MOXETEe COBPATL BREeMEHHYIO
GobKHy, CKPENNE KaTYLWKY NEHTOR.

6. MpukpenwTe aBe YacTU 3kpaHa
BAFFLE k Ga3e ¢ ucnons3osanw-
em B BWHTOB C nepeeﬂuuuuu
BKNAALIWEMMW, K3K Noka3aHo Ha
PMCYHKB.

7. Npoceepnunrte otaepcTue 0,25 cM
AN NpOXoAa BHYTPEHHEro NPoeo-
na karywwi COIL, NMpocTpamcrao
MeXAY cexumsimMi BAFFLE moxHo
WCROAL30BATL ANK BLIBOAR HADY-
Xy BHelnero kowua COIL.

ot 1" ——]

o"
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157
Hanpaensowan
Tpy6ka

SnoKCUAHBIRA

/ HANOAHUTENb

8. MomecTure cexuvio COIL 8 nonocTL poBHO,
KaK NoKa3axo Ha puc. 4.4.

9. 3anevyaTtaiiTe BCE TOYKH, YEPES KOTOPLIS MO-
XKET NPOU30IATH yTE4Ka 3apARaA, 3aneiiTe ka-
TYWKY INOKCUOHOR CMONOD, ChopMUpyiiTe
cnoit 0,16 cm NOBepxX KaTYLKW.

3anaqa 3aKMOvaeTen B TOM, YTOGL: 2nomu-
sueesii chaprn PROJECTILE pacnonarancs Kak
MOXHO Bnixe K KaTywke. 3T0 yAYHIWAET IHepre-
TUHECKOE B3AMMOAESACTBUE MBXAY KATYILKON K
CHapROOM W OrPaHUNHBAET PEAKTHBHBIA MOMEHT.
MoaTomy NpKU NOCTPOEHUM CUCTEMBI Bbi AONXHbI
HaHATH KOMMPOMHCC MBXAY NPONHOCTHIO CUCTB-
Mbl U ee AneKTpoMexannyeckoi addexrmeroc-
Toi0. Katywika GyABT CTPEMWTECH M3MBHUTL CBOE
NONOXEHWE BCNEACTENB MArHUTHBIX CUA PEaKLMK.
3107 2¢dHexT CTERHOBUTCH CEPLEIHON NPobneMon
npu anepriav Boite 1000 [x. 3a cyer cHkenmn
2DPEXTUBHOCTU CUCTEMBI MOXHO CHOPMUPOBaTL
HAA KaTYwKon ¢noi okono 0,16 cMm. Hauxure C
HUIKMX 3HAYEHMIR DHEPI AN W NOCTEMNEHHO YBENU-
4yuBaiiTe €6, HAGMOOAR, HE BOIHWKAIOT NW TRELLW-
Hbl MK pedopmaumn 8 cGopxe COIL.,

Bhi MOXETE YAAMTL 2KpaH BAFFLE » anok-
CHUOHbIA CNOM, BCAW 3HEPIrvs CHCTBMbI HE MPBBbI-
waeT 1000 Ox. [nn yaspXaHus KaTyiwki Ha Mec-
TE MOXHO UCTIONL30BATH AMCK 13 NonmnkapioHaTa
TonwmHoi 0,16 cm 1 anametpom 17,8 cm c oT-
BEpCTUEM B LIBHTPE ANR Hanpaensiowes. flna
npUCoeanHBHMA ero K 6a3e MCNONL3YATE BUHTHI.

Cwapan PROJECTILE npeactasnser coboi
ANICMUHHWEBOE KONbUO BHBLUHWM AMAMBTPOM 11~
12,5 cMm, BHYTpEeHHUM AMaMeTpom 5,24 cm 1 ton-
wiHoiA 0,48 oM. CHApAA ROMKEH OUITCRTCTTNBATL
paamepy cGopku COIL u NOMELATLER B NONOCTL.
OH ponxeH cEoGoAHO NepeMelaTLCn N HaNPas-

nsiculeit Tpybke FLYWAY.
Boieogbl
Crapfin KaryLukn
KaTtywxa

Npoxnagka
Ba3oeas cexyna

7"

Puc. 4.3. Yckopurtens Macc ¢ 3Heprieit o 2000 Ox
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Puc. 4.4. Bapwant cGOpKM NONOCTV ANA YCKOPUTENES MACcC BLICOKOW 3Heprvn 8 2000 Ox

4. Tlomecrure cGopKy ycKopsuomeli KaTyiukH B 6€301acHOe MECTO JUTH IpoBeje-
HHMA ONbITA, ONpEAETNB HanpaB.neHue ABHKCHUA CHApsaAa, KOTOPHI‘;I Gyﬂ,e'r
JBBUraThCS MO Hanpasasoei Tpybke.

Buumanne! o BuNONHEHM ONBITO MOMYT BbiTo QOCTUNHYTH CKOPOCTW, No3BONAKWLIME PpabuesaTs
CTEKNO Y NOBPEXGATL 0BBEKTY, B KOTOPLIG NPOVCXOGUT NPAMOES NonagaHne. Heob-
YOGUMO cOBNIQGTL OCTOPOKHOCT, NOCKONBKY NONOGOHUES CHOPRGO MOKET NPWBEC-

MK TPABME.

MOoOXHO MCTIOABL30BATL HANPABIAIOMYIO TPYOKY JUIMHOK N6 MeHblIei Mepe He-

CKOJILKO METPOB € (PMKCATOPOM Ha KOHIIE. DTO HE MO3BOJNUT CHApA/Y YIETETh 1

ABTOMATHYECKH GY/€T BO3BPALIATL €10 B HCXOMHOE MONOKEHUE A CeHyiome-

ro 3aITycKa 3a CUET CIILI NpUTsKeHus. He npesbiialiTe BLICOKOTO HampsKe-

aus 3000 B, MHaue KOHCTPYKUMA GHICTPO Pa3spyWIUTCA BCIEACTBUE CHIIBbI yAapa.

5. O6patiTe BHUMaHHe HAa OpraHbi ynpasiedus {cMm. puc. 3.7):

- nepexoYaTe s ynpapneHus HanpsxenueM R8/S2 nomxken GuITh nocras-
JieH B osioxkeHue «shikamodeHo» — FCCW (OFF);

— BBIKJIOYATENDL BBICOKOI'O Haﬂpﬂﬂ(eﬂﬂﬂ 54 AONMKEH HaXOIHUTBCSA B ITOJOXKEe-
HUH «BRIKIIOYeHOo» — DOWN (OFF);

- mepexyoyaTeNb 3apaja AOMKeH GhITh HAXKaT JUIA HavYasa MpoLecca 3aps-
WAHHSA.
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NMpumeuanwe:

2 Cuapsn PROJECTILE st CTov ana-
et co6oi amoMuHKeBoe KONbUO BHE-
wiHAm auameTpom 11-12,5 oM, BHYTDEH-
HUM aMameTpom 5,24 cm 1 TOAWMHOR
0,48 cm. CHapan nonxeH CoOTBETCTBO-
BaTh pasmepy ciopkx COILn nomewaTs-
€518 NONOCTL. OH pomxen oo o ne-
PEMELLATHLCA NO HanNpasnMoLLen TpyGke
FLYWAY,

Hanpagnsiowan Tpy6ka

Brimoped kaTywiku Kycox nnactuka 0,16 cm mexay

Cnapsw.—\ CHaPRAOM W KETYUIXOR
Karywxa —— _\
|

P

Puc. 4.5. Npocroit yckopyrens ana aHeprim medee 1000 Ox
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TepMmuueckoe
NAQ3MCHHOC pYmLe

ITnasmennoe pyxbe PPRO1 pcnonssyer saeKTpOKMHETHYECKYIO SHEPIHUIO, KOTOPYIO
IOJYIaeT MPH NCAapeHUH METALUTHYECKOTO MATEPHAIA, CO3/ABAA HMITY/IbC JABJICHHA
}IOCTaTO'-IHOI‘/‘I BEJHNYHMHEBI, YTOOBI 3ACTABUTH cnapsm JOCTHTaTh ﬁmHCTquCKI’[X CKO-
pocreii (puc. 5.1). INoxazannas 3neck cucreMa npejacrapisieT coboii yerpokcTeo ¢
OTHOCHTENBHO MANO# CKOPOCTHIO, MOCTPOEHHE KOTOPOTO HAXOAUTCA B npefiefax
BO3MOHOCTe 6GonpiMHCcTEa MobGuTeteil. IIpoekT MOMXKHO Pa3sBHThL 10 YPOBHA cepb-
€3HBIX MCCIIEA0BAHI MPY KCIIOIBE30BaHUN Ho/lee BHICOKHX HANIPAKEeHHH K NIOCTaHOE-
ke bawmcTryeckux 3agay. Ilpoext Tpebyer onbiTa paGoTHl C BHICOKOBOJILTHBIMH
yCTpOHCTBAMH BEICOKOI 9HEPriK.

Puc. 5.1. Tepmuiecxkoe NNasmeHHOe pyxXbe

KoHcrpynposaHue ycrpoiicTsa TpeGyeT NpHMeHeHHs paboTaIoIIero MMIY/IbCHOTO
TEHEPaTOpa BBICOKOH 3HEPTHUH, OTMMCAHHOTO B rnase 3 «VIMiyabcHpIii rereparop 60im-
ok MolHoCcTH». [IpoeKT 3aeck npHBeeH ¢ NCNONBL30BaHHEM KOHEHCATOPOB HAKOI-
JIEHHA SHEPIHH, MMEIOLIWXCA B CBOGOAHOI npoaaxe. MoryT ncnoms308aTscs KOHACH A
TOPBI pa3HbIX €MKOCTEI B 33[RHHbIX NPEAEAX, YTO NO3BOIACT KOHCTPYKTOPY Buﬁpa'rb
M3 YHC/IA UMEIOIXCA B €70 PpaclioPsKEHMH HYXKHBII JUIS KOHKPETHOTO NPOEKTA.
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TeopeTnucckne ocHosul paborul
ycrpoucToa

KoHnpeHcaTop HakomnieHus SHEPrHH 3apAXXaeTcs OT NPOrPaMMUPYEMOro ynpasisie-
MOTO MCTOYHHMKA HAIIPAKEHHUA IO 33/JaHHOTO BBICOKOrO HanpsixeHund. Konpencarop
TIePeKTIoYaeTCA MEXPOBLIM PA3PAJHHKOM K COpAackiBaeT BCIO HAKOIVIEHHYIO SHEPTUIO
BO B3PLIBHYIO KaMePpY MaJjOTO pa3Mepa ¥ NCHapaeT HAXO[AUlyIOCA TaM TOHKYIO alio-
MHHMEBYIO NpoBONoKy. MMnynbc nasnenun epibpachiBaeT CHApSAA M3 CTBONA € 60JIb-
wo# ckopocThio. [IpoekT noaAXxoauT 418 JEMOHCTPALMN HayYHEIX SKCIIEPUMEHTOB B
¢ranyeckoM KaGrHeTe WKOALI, HO NPH 3ToM TpeGyeTcs HabGiI0geHHE CO CTOPOHBI
KBUIM(ULFPOBAHHOTO COTPYAHMKA, HAIPHMEP aCCHCTEHTA NMpPenoJaBaTesi.

flopagok cGopKU TCPMHUCCKOro pYMLA

HPI/I KOHCTPYHPOBAHNH TEPMHUUECKOTO PYXXbA BLINMOJHNUTE CIEeAyOLMe ﬂel‘;lCTBHH:

1. HlaroToebTe CTBOJI M IOPIIEHL 3aTBOPA, KAK NTOKA3aHO Ha PHC. 5.2, 3akpyrnus
BCE Kpas ¥ BHYTPEHHHE KPOMKH CTBOJIA.
Harorosrre KaseHHyIO YaCcTek CTBOJIA B COOTBETCTBHY ¢ pHC. 5.3. Obpature BHU-
MaHMe Ha TO, ITO TOYHOE COOTBETCTBHE CTBOJIA M NIOPIIHA 3aTBOPA SABJISETCA

. — v Vo — = . s -4 O A S S S S S S S 5 J

Z
/I'l_l Z. s A i S S S Sy A W A gy SV A S A sy A 2 727 _’
0,25™
6.00™
Anmna MONET S SMeHSTLCH Marepnancom CRyXuT naTyHHas
3aKpyrnuTe KOHUb M OYNCTHTE orSaociem Toy6ka 0,32 CM BHeLHYM -

. oy o M M no 0, M
TOHKOW CNPECCOBAHHON CTANBHOA AvameTpom oxoro 0,96 ¢
CTPYXKOR

PLUG
0.25'—,
3.00™
3aKpYrnuTe KOHLLI U ONNCTUTE

o M = Marepuanom cnyxuT

TOHKOW CNPECCOBAHMON CTANLHOW RATYHHIE br 0,64 e

CTIPYXKORA

Puc. 5.2, U3rotoeneHve CTBONA W NOPLIHA 3aTBOpa



84  MNABAS. Topmrea08vIcamMeHHOS DKL
Ayno
KaazeHHan 4acTs CTBONA Bwua co CTopoHL ayna
i ] I ‘—""L Ocb cBepneHUn

— - - _ - - 1000 ~— — ——0.400" - -

0,254-) . . | i

— 1000 ——I—— 1.0007 ——I
3.000"
Npumevanne:
1. BoipextTe CeKLMIO TPYGIM ANMHON 23 CM C NaparnnenbHbimm
TOpLAMK.

2. Mpoceepnurecxeoatioe oteepcTue 0,64 Cm.

3. Mpucaspmmre e cTwe 1,62cMHarnybudy 2,54 cMcocTo-
POHBIAYNA.

4. OGparvte 0coB0e BHIMAHWE HA TOMHOCTL CBEPNEHIA NO-
NONHWUTENBHONO NPOCTPaHCTEa A/ NPOBOAA.

JononsTensHoe MUOCTDAMCTEO PABHO AMAMETPY NPOACYIA

BNoK Ka3eHHOW 4acTH
B U30METDUK

nMCC Kpaiire HeGonbLGH AonMyCK. [ NOAFoHKM OTBERCTHIA CO- Mare:
PMAIIOM CNYXHT CTEPXEHb W3 NPOYHOrD
GepuTe RETAMM BMECTE C NPOBOACM. crexnoeonokHa G10 sHewHUM anameTpom 2,54 cm

Puc. 5.3. UaroTtoenenve Ka3eHHOW YacTu cTeona

PE3yALTATOM CBEPIEHHS C BbICOKOH TOYHOCTBIO H NPUMEHEHH CIIeLHAILHOTO
csepna. Buyrpennuii auamerp nomxex 6b1th Ha 0,17-0,20 MM Gonvire BHelmHe-
TO IMaMETPA CTBOA M MOPLIHSA 3aTBOPA, YTOOH 00ECNeSHTL MECTO A/ B3pPbIBa-
10IIErocs MpPoOROJa, Kak MoKasaHo Ha puc. 5.4.

Ecan ocTaBAeHO CIHIIKOM MAJIEHBKOE POCTPAHCTRO, GyAET TPYAHO BCTaBUTh
CTBOJ ¥ MOPILIEHB 3aTBOPaA, He (JIOMaB IPH 3TOM NPORGA.

Ecnu npocTpaHCcTBO CIMIIKOM G0ABIIOE, BOSHMKAET HEAOCTATOYHBIA KOHTAKT
€ B3PBLIBAKIGUMCH NpOoROAOM. CBEpiNTEe NOHEMHOTY A1 ObecnieyeHUs npa-
BUABHOH IMOATOHKH OTBEPCTHUA.

IMpunasiitTe naTyHHble POKAAJKH, KAK YKa3aHO HA PHUCyHKe, 4ToObI obecrie-
YATH HCOOXOANMYIO DIYOMHY BCTABNICHHA CTBOJAA M MOPIIHS 3ATBOPA B KA3€H-
HYIO 4acCTh.

Hsaroroebre cHapsabl aauHoi 1,27 oM u3 crepxusa auamerpom 0,64 cm 1 mo-
60ro IWIOTHOTrO MaTepuana (M3 IVTaCTHKa, NoakapboHaTa Wwin siepepa). 3ax-
PYIAKTE KOHIBI, YTOGBI MPMAATL UM 06TexaeMylo popmy nyau. Pyxee B okon-
YareasHO COOPaHHOM BHAE AOMKHO BRITAAETD, KaK [TOKa3aHO Ha puc. 5.4, u
YACTU ZOMKHBI ICTKO COCUHATLCA JUIA 3APSKAHNA HOBOTO NPOBOAA M CHApS-
xa. MarorosneHHble 3 MeTalIa CTBOA M MOPIIEHL 3aTBOpPa OXHOBPEMEHHO
SABJIAIOTCH DIEKTPOAAMH, KOTOPEIE COEMHEHBI C B3PLIBAIOIIHMMCH IPOBOXOM H
06pasyloT ¢ HUM CBoeoBpasHnlil «6yTepbpos». Ha aTu anexTpops! nocrynaer
MOIHEBIH MMITYJIBC TOKA, IPHBOAAIMI K B3PLIBY NPOBOAR, obpasyercs Harpe-
THIH IUTa3MEHHBII Nap, KOTOPBI CO3AAeT MMITYbLC AABJICHHUA, BRITATKUBAIO-
Iy CHRPSA M3 Ayna.

Cobepure cTeHA Ajsi MCIBITAHUIH, KaK MoKasado Ha puc. 5.5 u 5.6. OH xaer
BO3MOKHOCTB 6BICTPOii pa3bopKH H 0GECTICEYHBAET XOPOUIH AMEeKTPHYECKHI
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MaTtepuanom CHyxuT CTEPXEHE U3 NPOMHOr0 CTEKNOBONOKHE
G10 pHewHm auame1pom 2,54 cm

Narynxan waikba 1,9 cm KagenHan vacTs Narynnan wainba 2,22 cm

NPUNARHA K NOPLIHKIO 3aTBOPA Crapan NPUNEAHA K KAZEHHON YACTH 33TBOPA
TyHKTMDHEN MMV NOKAZLIBaET c
Mopuserb 3aT80pa NNABKWA AMIOMUHMEBLIA NPQBoA. TeQn
- == = Y SSIT T el 1
A | S —— 3
B3pLBHAR KAMEPA B PEHTTEHOBCKWX Myyax
\\
.
B3pLIBAIOLWARCH ANIOMUHNEBaR
nposonoka 0,02 cm
MNMogeTantHbin Bug COOPKM, NOKASLIBAIOWMIA
HEYANBHOE DACTIONOXEHNE ATIOMUHWVEBOM
NPOBONOKM, CNYXALWER AN 06PAI0EAHNA NNA3MBI
NpH MCRAPEHVH
Marepuanom renretca G10
BHEWHNM AMAMETOM 2,54 Cm

Puc. 5.4. KazenHan 4yactbs U TepMUueckoe pyxese B cobpalHHom Buae

KOHTAKT € 3/IEKTPOARMH PYKbi. Y BAaC MOTYT GbITE CBOM MJEH OTHOCHTEILHO
KOHCTPYKIMM CTEHAA, HO LeJb OCTAETCS TOil Xe: XOpoumMii 3J1eKTpUudecKni
KOHT2KT, ya0o6Has pa36bopka U 3apsiKeHue,

Hpouex:ypa cHOPKM CTEHJIA € IIOPILHEM 3aTBOPA HEOOMBIIOND IHAMETPA Wiy OIIAs:
TOYHO JIOKAIM3YiiTe BCe OTBEPCTHA U AyJBHYIO YaCTh;

- npoceepiuTe nnpoGHoe orBeperue quamerpom 0,32 om;

— PpacHMpkTe OTBEPCTHA AC OKOHYATEJhRHOIO pasMepa C MCHOJb3OBAHUEM
ceepna GonbInero AMaMeTpa;

- mnpoceepauTe oreepcTHe auamerpom (0,16 cMm ana BunTa Pukcanun npy-
XHHHOTO 3JIEKTpOAR; *

- mnpocsepauTe apa oteepcTua 0,16 cm a1a npukperienns 610KoB Ha OCHO-
BaHHH;

— JIEHTOYHOI NWICH BHIMIUIMTE ceKiuM Onokos (cM. puc. 5.5, myHxTHpHAsA
nuuuA). Jing AoBOKM pasMepos M OKOHYATENbHOI 06paboTKH BOCTIONE3Yii-
TECh HAIMJIBHIKOM.

H3rorosbre npy:xMHHBIE 3J€KTPOAB M IIPHMAAITTE MM OKA3AHHYIO Ha PUCYHKE

¢opmy. Jlna npaBMABHOrO CrubaHKs NONb3yitTeCh THCKaMH M ILTOCKOTyGLAMIL
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BohipexsTe 1o NYHKTUPHLIM NUHASIM

*J \{n&' ¥ -d:('m‘

MarotosneHwe Gnoxka Waroroenenve Gnoxa
Ans cteona ANA NOPLLIHA 3aTBOpa

KOMNOHEHTBI OpyxXust, O6paTTe BHUMAHWE, 4TO NPYXUHHLIE MEeLHbIe
YCTAHOBAEHHLIE HA MBCTO 3NeKTPOAL UCNONL3YIOTCA TAIOKE NS TOTo, YTOG!
NPUNasATb BHELLHWA BXOOHOK NposoR

Marepuanoi: 610k na PVC 2,54x1,9x3,18 cm,
menb ong npyxvn 1,27x5,08 cm

Puc. 5.5. MoHTaxHasa cxema, NOKa3LIBaiowan CoCTaBHbie Gnoku

wi V4

Va3 pnc. 5.5 Wa puc. 5.4 —\

Ucnonb3yidTe No ABA BUHTA
AN NPUKPeNNeHWA Kaxaoro
6noKka K OCHOBAHWID -

Bop #14-
CranpapTHelit npoBoA #14-16 OcHosanwe

MNpoBOAa OT HAKONWUTENLHbIX Marepwan:
KOHAEHCATOPOB ¥ YNPABNAEMOr0 UCKPOBOIO Pa3pPAAHNKa obpabortarHan gavepa
TOoMuMHOK 1,9 cm

Pwuc. 5.6. MNnasmeHHoe pyxbe: BUA CBEPXY BO BPEMA BLICTPENA 1 B3PLIBHAA BOAHA U3 Ayna
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Crapaiitecs, 4To66l BCE NPOBOAA, 4ePe3 KOTopsie
NPOVUCXOAMT pa3png, Gbinu KaKk MOXHO KOpoYe,
4106kl yMEHLLIUTD “NAapasuTHYIO” MHAYKTUBHOCTL

.4
W3 puc. 5.4 Napnc. 5.3 //
i\
—
MHOTOXunbHLI
nposof, #14-16 EMKXOCTHOI HaKenuTeNb
® OcHosanve
|lepxaremn
= —o—i—© ©)
© ©
Ju—
Mpo6Huk BezcnacHoro paspana
[
cot
O
3
®@e O * @
H3onAaums MMNyNbCHBIA reHepaTop BLICOKCI SHEpPru, maonsuma
COXPaAHAETCR pacCcMoTpeHHbiM 8 rnase 3 coXpaHAeTca
Mpo6HUK 6e30NacCHOrO Pa3paAfa — TONCTaA HETHYLAACA NNACTUKEBaA Tpybka 45~-60 cm 3:‘:1%::3‘4
C BHYTDEHHUM anameTpom, obecneunsacLvm BCTasNeHe CTaHAapTHOro NpoBoaa #12-14 npoBCAb

Puc. 5.7. Cxema noaKNOYEHU TEPMUHECKOTQ NAa3MEHHOMO PYXbA
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ITH JeTanu JOKHH 3aieIKMBATh OPYKUe B COope 1 00ecrieYnBaTh XOpOLHi
KOHTAKT.

6. Haroroebre ocHopaHue u3 ¢anepb! ToamuHo#H 1,9 cM (cM. puc. 5.6). Ha acre-
THYECKHX coobpaxennii oToumgyiite u nokpoiite ero 1axoM. CMOHTHpYHTE
KOMIIOHEHTRI, KAK IIOKA3aHO Ha PHCYHKE, ¥ [TOMECTUTE MIPOROAA HA MECTO €
MOMOILbIO HEIJIOHOBRBIX 32KMMOB M BMHTOB nuaMeTpoM 1,27 cm (0,5 miofima).
Hpﬂnanﬁ're NMPOBOJA K IIPYKHHHBIM 3JIEKTPOLAM.

7. BrmonxuTe COeAMHEHHd, KaK MoKa3aHo Ha pHc. 5.7. Henoabsyitte kak Munn-
MyMm niposog #16. ITposoaa 10/LKHB! GBITE KOPOTKMMH M NIPAMBIMH.

8. IloaroToBbre NOAXOAAIIYIO LieNb, HAllpUMep HeGOIBIIYIO ITOAYLIKY, ¥ XOPOIIO
HeALTeCh B Hee. DTO NpeAOTBPAaTUT PHKOINET CHAPH/A 10 BCEMY MOMEMEHHIO,
nocjie Yero ero Gyjier TPYAHO HaiiTH M CHOBa 3apAHUTh.

9. IMoaroToBrTe PY:Kbe C B3PRIBAIOIHUMCH TpoBoAOM (cM. puc. 5.4). Berasrre ero
B JepXKaTeNHd M BCTRBLTE CHAPAJ B TOYHOM COOTBETCTBMH C YKAJaHHAMM Ha
PHUCYHKeE.

10. Ilpeanonaraercs, 4TO UMITYALCHBIH reHepaTOP NPaBUIbHO MOAKTIOYEH H HOp-
MaNTbHO (PYHKIHMOHUPYET, CHabxKeH xamMbpOBaHHBIM BONLTMETPOM M HCKPO-
BOii paspaHMK ycTaHOBIeH. O3HakoMETeCH ¢ paboToil uMITyILCHOTO reHepa-
Topa B I1age 3. _

11. TlopxmounTe MMITYILCHEIN FeHEpaTOP BLICOKOH HEPIHH, KaK [I0Ka3aHO Ha
puc. 5.7. O6pature BHUMaHHE, YTO B JAHHOM IIPOEKTE HE MCIONL3yeTCs Ka-
TYHIKAa MHAYKTHBHOCTH L2,

12. Joeenure HanpsmxesHe 3apsaaa Ao 2000 B, a saTem nposeprre yaen, ocyecTs-
ot myck. Ipy rycke Heb3s He 3aMETHTL FPOMKMIA Tpeck, KOTAa cHapsj
BEUICT2ET M3 CTBOJA. YBesMubTe HanpsukeHue waramu no 500 B 1 cremure 3a
YBEMHMUEHNEM CKOPOCTH BBUIETa CHAPAJA M3 CTBOMA. DKCIIepUMEHTHPYHTE, HC-
NIOJIb3YA CHRpAAL pasHoii (OPMBI M M3 Pa3TMYHBIX MATEPHAIIOR, PA3HBIE LIE
M TH.

Bimmanme!  [pewge Hem KOCHYTHCR KAKOM-IMB0 HOCTU COBPAHHONO PYkLA, YgOCTOBEOLTE L, IO
HOHQEZHCQTOPE! HOKONMSHWA SHSPIVK NOMHOCTHIO pasprmesl. [Nepeg Havanom paboTw
BC@IQQ 30KOPAYVBOIATE HIBMME KOHQBHCOTOPA ¢ NOMOLLLID NPOBHMKO Be3onacHoro
[PQ3PARGA. 3TO HES NO3BOMAST QKKYMYIDOBATLCA OCTGTONHON HOKOMNGHHON SHSPMN.

Ocobuic 3amecuannn

OHHCaHHaH 3AeChk CUCTEMA 6HJ'la HCIMBITAHA C ABYMH rxapamle.ubﬂo BIUIIOYEHHBIMHA
MaCIsTHRIMM koHAeHcaTopamH 32 Mk®, 4 kB ¢ obmeit aneprueii 6oaee 500 Ox. Cxo-
pocTs cHapsiia 6u1a 6onee 200 m/c. [lpeanonaraercs, 4ro A HAyYHO-HCCACAOBA-
TEABCKHUX MJIM TO3HABATEABHBIX Lieneil GyAeT HCMONb30BATECA OAVH KOHAEHCATOP.

B cépbesHBIX NCCIeOBAaHMAX HEOOXOAUMO NMEThL B BUAY, YTO IIPH ITPHUMEHEHHH
Hamero ycTpoCTBa 3aps UMEIOT BBICOKYIo snepruio HEPY) n ponomuurensube
ROHACH(BTOPBI HAKOILIEeHNA E)Hepl‘lfl.ﬂ. ]._.[PPI JI!OGOM 3HAYHTEABHOM ymnqeﬂnu BHCP-
MM HEOGXOANMO YCWIMBATL CTPEJIAIOMYIO YacTh yCTpoiicTea. Himke gaorcsa Heckob-
KO NPENJIOXKEHHI 11 CIryyaes, KOTj[a HakoIUleHHas sHeprus npesbimaer 1000 Ix:
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BCE YCTPOHCTBO AOJLKHO GBITH MOMEINEHO B 3aIHINAIOIKE OT B3pHIBA SKPaH,
H3TOTOBJEHHBIN M3 iekcaHa ToaupHon 1,25 oM;

yAEp)KHBAIOUIHE NPOKJIAIKHA JO/LKHB! GbITh 3aMEeHEeHbl MHOTOCIOMHBIMH NIPO-
KJI3JIKAMH WM BTYJIKO#, KOTOPbI€ IOJUKHBI OBITh TINATENbHO IPUINATHbI;
KazeHHas 9acTh JOMKHa OhITh nOMeNleHa BO BTOPHYHYIO BTYJIKY ¢ Takoit ke
TONIMHO# cTeHoK. Bea chopka kazeHHo#1 9acTy ceifuac BCTapleHa B CTAILHYIO
TPYOKY JU1s Ja/IbHEHIIero yKpeIvieHHs;

MOHTaKHBI€ OJ10KM JOMKHB! ObITh YeHUNeH yroakamu 0,64 ¢cM M3 amoMUHKA
HUIH CTRIH;

OCHOBaHHE TAKXKe JOJKHO ObITh H3rOTOBJIEHO M3 ATIOMMHHA WIH CTATH.

[1pu nonbITKE NOCTPOMTE GONIEeE KPYITHYIO CHCTEMY /s BLICTPEIA BaXKHO YBEH-
YMBATh IHEPIHIO MO UIaraM, BCEIAA TIIATENBHO [IPOBEPs LEJIOCTHOCTh CHCTEMEI Ha
npeaMeT BO3HMKHOBEHMA OBPEXAEHNI OT NPEAbLAYINUX BhICTpenoB. Jlna nocrpoe-
HHA CUCTEMBI BaM NOTPeSyIoTcA CleAyiomHe ACTAIH:

JeTanH, oKa3aHrbe Ha puc. 5.3 1 5.4. Fix moxHo npnobpect! Ha saBoe Ha-
weii pupMbl, HO NoTpebyercsa koHewHas obpaborka. Marepuanbl HeaedHUUT-
HBI ¥ HX MOXHO TIpHoGpect B GonplinHcTRe GHpM Mo npojaxe obopyosa-
Hus;

B MPHBEICHHOM IPHMEPE HCTIONb30BaHbI MaC/STHBIC KOHACHCATOPHI HAKOIUIE-
HuA Heprun 32 Mx®, 4500 B. Mx moxaio nproGpectd Ha 3aroje GUPMEL
MoHO NCTIOAB3OBATE KOHAEHCATOPH APYTHX HOMHHAIOB M3 HHBIX HCTOYHH-
KOB, HO IPH 3TOM Mbi HE MOXEM IapaHTHPOBATD PE3YALTAT;

3apsAHOE YCTPOICTBO / MMITYILCHBII reHepaTop,/HckpoBoii paspasmk HEP3
MOXKHO NpHoSpecTH Ha HallleM 3aBojE B BHae Habopa IIN Kax yael ias c6op-
ku. Bapuanr Takoro ycrpoiicrsa ¢ Gonbieii sHeprueit HEP9 nipennasnayen
Zutst Gonee CepPbe3HBIX SKCIePHMEHTATBHBIX HCCAENOBAHNH M TAKKe MMEETCH
B Hamuuy. OH MOxerT 3apskaTh Habop xonaencatopos go 5000 Hac

Bummaonne!  ECiv BOIKNIOHATENMb CUCTEMBI MMEET QUKCUPYIOWIME NOMOMEHWA BRICHEHO/BLIKMIONEHO,

TO Nocne NYcKa BYGeT QBTOMATHHE KM NPOVCXCGUTE NOBTCPHLM 3QRAG HOKOCNMTE 1b-
HOro KOHQEHCATOPA.

JLis uckII0YeH sl MOBTOPHOTO 3apsAAa YCTPOMCTBO MCIIONb3YeT BKIIOYATEb B BHAE
kHonxu Ges ¢pnkcauun. Jiig 3apaia B 3TOM ciyyae HY»KHO BCETAA JiepiKaTh KHOTIKY Ha-
HKATOM, 9TO obeceunsaet Gonee HGezomacHyo paborty, Ho MeHee yiodHo. Kpachas nam-
nouka (LAl) mokaspiBaeT, YTO CHCTEMa BKIIOYEHA. 3eIeHas WM KeaTad NaMIIouka
(LA2) Taoke BKIIOYA€TCH, HO BO BpeMs LUK 3apsA/ia BHIKJIIOYAETCA U 3ar0paeTcs 1o
JIOCTHIKEHNH 3a/IRHHOTO YPOBEHA 31psi/a, [I0KA3BIBASA, YTO CHCTEMA FOTOBR K ITYCKY.
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B3pblB IpOBOAOE MK OOBLEKTOB 3a CueT OBICTPOrO paspsalia 3NEKTPHYECKOrO TOKA
60Ol BeNYHHB] JeMOHCTPHPYET HEKOTOPblEe HHTEepecHble ABIeHusA. Busyans-
HBIH 1 CTyx0BOE 3¢ eKThl HE ABNAIOTCA €AHMHCTBEHHOH LeIbI0, HO 1 OHH HAaXOASAT
IpUMeHeHHe B crienaddekTax 1 JeMoHcTpauuax. Jletonaumsa Nposoja T OTHOCH-
TENEHO HEGOMNBUIOTO MCTOYHHKA SHEPTHH MOMKET BBI3BATL TAKOMH K€ B3PLIB, KaK M
CHAbHOE MHPOTEXHHYECKOe B3PLIBYaTOE BeliecTBO. CKOPOCTD AETOHALIMH MOXKeT
IpeBLINATE THICAYH METPOB B CEKYHJY, NIpH 3T0M o6pasyloTcs GBICTpO JeTsaupe
MUKpoYacTHIE. OFHOBPEMEHHO MOKET IIPOUCXOAUTD IIEPEKTIOYEHHE UMITYILCHBIX
TOKOB BLICOKOH MOIHOCTH (COTHM FUraBaTT) 3a HAHOCEKYH/BI ISl FEHEPALMH JJIEK-
TPOMATHMTHBIX MMITY/IBCOB H TOSIBJIEHHSA 3JEKTPOKMHETHYeCKHX sasaeHuil. [Ipoekt
MOIKHO OTHECTH K KaT€TOPHH CePhe3HBIX HAyYHBIX MCCIEA0BAHMI TPH YCIOBHUY YBE-
JIMYEHHA BEICOKOTO HAIIPSXKEHHUS C OIHOBPEMEHHBIM MTOBLINIEHHEM pHCKa Ga/UCTH-
4yeckux 3¢gdexros. [Tpoekr TpeGyeT onbiTa B paboTe € BBICOKOBONBTHBIMH YCTPOF-
CTBaMH BbICOKOH 3HEprum.

Koucrpynposanue norpebyeTt HCIONL30BAHNA paboTa0mero HMITyIbCHOTO reHe-
paTopa, pACCMOTPEHHOTO B I1abe 3 «MMmynbcHErH reHepaTop 60/1bM0i MOIHOCTH»,
a Takxe cOOpKH B3pEIBHOIH KaMeprl. YcTpoiicTBo nokasano Ha puc. 6.1, npu arom
NMPUMEHAIOTCA MMEIOIIHECA B HATHYIHM Y CTOPOHHHX NIPOUBBOANTENEI KOHIEHCATO
bl HakoraeHHs aHeprun. HoMuHabI eMKocTeli KOHJIEHCATOPOB MOTYT ObITh pasHLI-
MU B I[Ip€j€/1aX YKA3aHHBIX 3eCh 3HAYEHHIT, YTO MO3BONAET KOHCTPYKTOPY MCIIOJIb-
30BaTh KOHJIEHCATOPEI, MMEIOIKHECS B €70 PACMIOPSKEHHH.

Bummanue!  [on gemoHcTpaurn 3pdeKTa CnapeHrA NDOBOGOE BOIMONEH BeIDPOC NPOQUKTOB
MCNOPEHUA B OKpYHAKWEe NPOCTpaHCTae. PaboTta goctarouHe onacHa u Tpebyer
OUKOB GNA 30WWTLI (MQ3.
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3

DANGER DANGER

Dstonation Chamber

Puc. 6.1. Bapusnan kamepa

JlemoHCTpaiys paGoThl IAHHOTO MPOEKTA MOXET CIIYKHTh MPEKPACHBIM SKCIO-
HAaTOM B NONMNTEXHHUYECKHX MY3€§X, HO HOAO6H0]"0 po;:a I[eMOHCTPaI.[HPI AOJDKHBI
NMPOBOAMTECA TI0J KOHTPOJIEM KBAIMGHIMPOBAHHOrC coTpyAuuka. Oneparop xon-
HEH BO BpeMs ONBITOB HOCHTD 3AIMTHBIE OYKH.

Teopernueckue ocHonul paborul ycrpoiicrna

KoHjieHcaTop HaKOIIeHHS 3apsA/a 3apsHKaeTcs OT IpOrPaMMHPYEMOTO YITPaBIfeMO-
rO UCTOYHMKA HANIPSDKEHMS 10 33AHHOrO BBICOKOrO HAMPsHKEHUs. 3TOT KOHJIEHCa-
TOP BKJIIOYAETCS yIPaBIsSeMbIM MCKPOBBIM Pa3PAAHHMKOM M PaspsiiKaeT BCIO HAKOI-
JIEHHYIO SHEPTHIO B McrapAeMblil TpoBoA. 3a cueT GBICTPOrO OKHCICHUS OOBEKTA
(mpoBosia) Bo3HMKaeT ylapHas BONHA. JIaHHEIH TPOEKT NOAXOAMT s IEMOHCTPALIME
KOHLENIUIT HAYYHOTO YPOBHS, HO MEPOTIPUATUSA AO/IKHBI IPOBOAMTECS NMOA KOHTPO-
JIEM l{BBJ]M(pHquOBaHHOFO nepcoHana.

NogunioucHue U ynpasacHue

PaboTa HAZ MPOEKTOM COCTOUT M3 CIEAYIONIUX 3TANOB:

1. CobepuTe B3pHIBHYIO KAMEDY, KK TIOKA3aHO Ha puc. 6.2.
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Npucoeanhnre M3roTOBNEHHYIO N3
nnacrruka naHens K OCHOBaHUIO

3axpenure TepMuHansHbie 6nokun
HA OCHOBAHWW [EPEBRHHBIMN BWHTAMK

Mpwn NoBpEXAEHN TEPMUHANbHLIX GNCKOR
WX CNEYET 3aMEHUTDL. 3anacHbie Gnokn
#TERMS mmeI0TCst B HANMMNAW

Bunte ana
duxcalmMmu NPoBOAA

BapuiBaembiii

Tectosnii nucT Ans Habnopenns
yacTuL, 06pasyIoLMXCS B pe3ynsTare B3phiBa

OcHoeaHue
18x18x1,9cm

Puc. 6.2. Cxema 83pbIBHON Kamephl

Mpumevanne:

I, CTIEMS©M HOBOE MCKYCCTBO B3pbiea (BLAST ART™). Momecture nncT Ge noii Gymani oKono B3pLIBaEMOii NPOBONG-
K MHAGIOHANTE MUPMASL BACTHLL, OBPA30BABLLMECS B PEIYNLTATE B3PHIBA. B MOXETE NOSKCNEPUMEHTUPOBATE, NOMELLIas
UCT B PA3NMYHBIE MECTA Ha DA3HbIX PACCTORHMAX OT NPy G, Habnoaan pasHiie abdexTs B3pLIBa. D10 NpexpacHan ¢opmMa
NPEACTABNREMONO HAMIW HOBOTO UCKYCCTBA, KOTOPOE HaswBaeTcs BLAST ART, rae 6eCroHeqHOe KONUYECTBO TAMHCTBEHHBIX
MCTPaHHBIX 4aCTULL BHEAPAIOTCA B Pa3NMuHbie NOBEPXHOCTH, OCTABNRAA NPUYYANMBBIE CNeAbl. MOXHO 3KCneprMEHTMPOBATL
CNPOBOAAMM DAZNMMMHbIX PA3MEPOBE M U3 PA3HBIX MATEPHANOB., CO3AABAN BCE HOBLIE SDOEKTLL.

2. Pacnonoxure B3PLIBHYIO KAMEpY M COEAUHUTE €€, KaK II0Ka3aHo Ha puc. 6.3.
TIpoapaunsiii s3KkpaH obecrneunBaeT 3al{HTY ONEPaTOpa, HO OTKPHIT C THUIBHOI
1 GOKOBBIX CTOPOH. ThUIEHAs CTOPOHA MCITONB3YETCH /1A pasMeIeHs obpas-
11a, CHYKaNlero MULIEHbIO Ha ITyTH B3PbIBa.

Bruswmonue! TlomeuleHne gna 3puTeneii NP GEMOHCTPOUMA 3DOEKTOBR B3PLIBQ NROBONOKN GOMK-
HO GbiT NOMHOCTHO 30WMWIEHO KOOHOM.

OGpaTuTe BHNMaHHE HA YCTAHOBJIEHHYIO Ha OJIHOM M3 BEIBOAOB KaTYIUKY HH-
JAYKTUBHOCTH, 610KHPYIONIYIO 3aMyCKAIOIHH MMITYJIBC. 374 YacTh CXeMbl 06ec-
MEYHBAET HAJEKHEIT 3aMyCK NPH MCIIOIb3OBAHMH HAIPY3KK C HHM3KMM HMITE-
JAHCOM, TO €CTh XIPOBOA M JP.
3. O6partHTe BHMMAaHIE HA PaciIONOXKeHNE OpraHoB ynpasienHd (cM. puc. 3.7).
~  MepeKovYaTeNh KoHTPos 3apaa (R8/52) jo/keH 6bITh YCTaHOBJIEH B I10-
JokeHHe «BKaodeHo» — FCCW (OFF);



Togrroserme ynpoBneHe

HakonuTenbHbiA

KOHREHCATOp —\

et

NpobHwk 6e3onNacHoro paspsaa

CrapaiTecs, 41001 NpoBOAA paspaga
BninK KaK MOXHO KOPOYE 1

pacnonaranuch Kaxk MOXHO NpaMee
DNA YMEHLLLIEHWR MHAYKTUBHOCTH

TpexnpoeoaHan BUNKa
115 B nepeMeHHOro Toka

Tpu euTKA FERBLKL (TpeTwi Nposoa, —
3a3eMNAIOLMIA)
Karywka 6noknposkn
3aNyCKAOLLEro MMNyNbEa
[ A |
-]
) Qe,
Msonaums Wsonaums
COXpaHaeTca COXPaHAETCA
NpoGHuk Ge30NaCHONo PaspAAa — TONCTAA HErHYLLARCS NNACTUKOBaA TPYGKa HGlA
45-60 CM C BHYTPEHHUM JMaMeTpoM, 06ecneynealolmM ECTaBNeHNe M NYXEHLHA
CTaHOAPTHOro NpoBoAA #12-14 NPoBog,

Puc. 6.3. Cxema noaxmoveHns B3pLIBarens nposoga

- MepexmoJyaTelb MHTAHUSA BRICOKOTO HanpaxeHus (S4) nomkeH GbITh yCTa-

HOBJIEH B IIOAOXEHHE «BKII0oYeHo» — DOWN (OFF);

- KHomKa 3apsaja (S1) (6ea ¢pukcarym) ao/mkHa GBEITH HAKATA A1 HAYANA LIAK-

Ja 3apsAaa.

4. TlpucoeanHuTe KyCOX HEM3OAHMPOBAHHOTO nposoaa #24 pmuHoi 8-10 cm x
TepMﬂﬂaJlebIM 6J10KaM, KaK 3TO INNIOKAa3aHO Ha pucymce. HOFI‘HHHTC 3a HpOBOIl,
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YyTOOBI YOEAUTECS, YTO OH NNpo4HO 3akperuieH. [Ipn HeoGxoquMOCTH HAaKpOi-
T€ YCTPOICTBO 3aIMTHOI KPhIIIKOH.

5. Bcrasrre BUAKy B poseTKy 115 B nepeMennoro Toka H BKIIOMHTE MepeKTioya-
Tesb, YOCTOBEPLTECD, YTO JaMIIoukH oboux ceeTopnopos LED saropalorcs,
KpacHas JAMITOYKa IIOKA3BIBAET, YTO CHCTEMA BIJIIOYEHA.
3enenas uin xenras ramnodka LA2 Bnodaercs, HO TacHET BO BpeMsl LMK
3apsjAa ¥ BHOBb 3arOPAETCA 110 JOCTIDKEHHMH 33JaHHOTO YPOBHS HANIPSKEHM,
MHMIMPYA, YTO CHCTEMA TOTOBA K ITYCKY.

Koraa Bel yOeUTECh, YTO BCE JICHCTBHSA Npe/BLIAYIIEro Mara BLEITOJHEHEI NTpa-
BHJIbHO, BBIKJIIOYHTE HAlPAXXEHHE M BHIHbTE BHJIKY M3 CETH.

6. YeranoBure 3agaHHOe Hanpspkerue 3apana 3000 B no sonsrmeTpy Ha mepe-
AaHeit nmaneny. BeraBsre BHIKY B ceTh MEPEMEHHOTO TOKA HanpsxeHuem 115
B 1 BmoyHTE NMTAHHE.

7. Haxmirre kHONKy 3apana S1 (3enenas wiH xeaTas NaMIoYKka racHeT) 1 Habio-
Aaitre ypeJlHIEHHE HATIPKEHHUA HA BOJIBTMETPE, MOKAILIBAIOILEE, YTO KOHIEH-
CATOPBI HAKOIUIEHUA SHEPTHH 3apsikaloTcs. Jaftre sapaay nocTHdb 3aflaHHOTO
Hanpsokenna. O6paruTte BHHMManue, 4To naMinouka LA2 cnosa saropaercs,
MOKa3blBas, 4TO CUCTEMA FOTOBA K MYCKY.

8. Haxmure KHOMNKY «llyci», 11 BBI yCABNIMTE TPOMKHIT 3BYK paspsaja B HICKPOBOM
paspaanuke. [IpoBoj McniapuTes ¢ SPKOH BCITBINIKOE M TPOMKHM 3BYKOM, TOX0-
XKNM Ha pefiepsepk. [TosTOpUTE SKCIIEPHMEHT MPH 33JaHHOM HATIPAKEHHH
4000 B, Bb1 yBrauTe Gonee APKyIO BCILINIKY, 2 3BYK B3pbiba GyneT rpoMye.

Ocobuic 3amcuaHun

DHeprus CUCTEMBl H3MEHAETCsI IPOMOPIHMOHANBHO KBAJPATy YBe/IHYEHUA HAMIPSKe-
uus. Hanpumep, npu ysennuenun nanpspxenus ¢ 1000 go 3000 B sneprus Bospac-
teT B 9 pa3. [lna nocrinkenus 6onpinero 3¢ §exra BB MOXKETE YBEMYHUBATh HANps-
xeHue a0 4500 B, ysennausars eMKOCTh WIH JeaaTh i TO U apyroe, Ho Gyubre
OCTOPOXKHEL,

HuMeiire Taxke B BHAY, 94TO NMPOJOJKUTENBHAA paboTa ¢ HanpsaXeHHEM BhIlE
4000 B npuBeseT K 3p0O3UMH UCKPOBOTO paspsanmrka. He paGoraiite npy nanpsaxenn-
Ax Beie 4 kB, kpoMe cryuaeB skcrepuMeHTUpoBanns. Ilpu nposeennn sxcepu-
MEHTAJIBHBIX UCCIENOBAHUI CUCTEMY MOXHO 3aIyCKAaTh M IIPH HANPSXKEHHH JO
5000 B, Ho 3T0 nOTpebyeT JUINTENBHBIX POGIIAKTUYECKUX paboT ¥ OYUCTKH JMEK-
TPOXOB MCKPOBOTO paspaaxnuka. [lns oGecriedeHnss LEJOCTHOCTH CHCTEMBI BCETAA
uaure maramu no 500 B.

HenonesyiiTe BHEAMI KaOpOBaHHEBIH H3MepPHTENIbHLI NpUbOop, NOAKIIOYEH- |
HBII K HAKOIUTENBHBM KOHIEHCATOPAM, JUIS PETYISAPHOIl MPOBEPKH KATHGPOBKH
BCTPOEHHOTO BOJILTMETpa'.

! Ilpy M3MEpPeHMAX HAMNPXEHHs 32PAAa KOHAEHCATOPOB JIyyllleé BOCNONLIODATLCH BHELIHMM H3-
Y
MEPHTENLHBEIM NPHGOPOM BBICOKOFO KJMACCA TOYHOCTH. — [Tpum. nayx. ped.
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B nsrorornenHbix Haweil pupMoii oOpasnax HCKpOROE 3a30p YCTAaHOB/IEH HA Be-
mramny 0,25 cM ans paboThl ¢ HanpsaxeraueM 3-4 kB. PaGora mpu Gonee HH3koM
HAaIIPsDKEHMH MOYXET IMOTPe60oBaTh YMEHDIIEHHMA 3230pa JULA 0becreYeHHs HaJIEKHO-
ro 3amycka. Pabora npu HanpskeHru Beiue 3 kB norpebyeT ysernyeHuns 3a3opa ans
IpefOTBpallieHNs MPEXAEBPEMEHHOrO 3amycka. MoxeT GbITh, BAM APHAETCS TIOK:
CTPOUTH 3a30p Ui KOHKPETHOTO NMPHMEHEHHS, OCHabUB OAMH M3 YCTAHOBOYHKIX
BHHTOB.

Bai 10/XHBI YCTAHOBHTD Ha OAMH M3 IIPOBOAOB, HAYNIMX OT B3PLIBHOMH KaMephl K
G2, obnagalomuiil BEICOXOH MarHHTHON MPOHHUITAEMOCTHLIO (PEPPUTOBLII CEPAEYHNK
C ABYMs MJIM TPEMA BUTKAMH. ITO YBEAHYHT HHAYKTHBHOCTEL NPOBO/A /15 GIOKMpPOS-
KH 3alTyCKaIOLeT0 MMITyIbCa, YTO He IMTO3BOJHMT MATOMY aKTHBHOMY CONPOTHUBACHIIO
MPOBOAA 3aKOPOTHTH €0, HO B TOXE BpeMs obecneynT BLICTPOE HachlleHHe TTPH
OCHOBHOM TOKe€ pa3psja.

Jlnst fOCTHMXKEHMST OIITHMATbLHBIX PE3yNbTaTOB BaXXHO, YTOGHI BCE IPOBOJA, MIY-
IHE OT HAKOTMTEIA 3aPAAA X MMITyIbCHOMY FEHePaTOPY M B3pHIBHOII xaMepe, 6b1mK
KaK MOXHO KOPO4Y€, 3TO IO3BOIAET YMEHBUIMTL HHIYKTHBHOCTD.

IIpu sarpsassenny WK HENPABUILHOH YCTAHOBKE 3a30pa MCKPOBOI paspaiHMK
MOXeET CPaboTaTh MpeAEeBPEMEHHO,

Brumonne!  [pemae vem npoeecTh Kake-Mbo HACTROMKN, OTKAKYMTE YCTROMCTBO OT CETU NUTG-
HUR M UCNonbayiite npobHuk GesonacHoro pazprga.

ITomecTuTe nHCcT Gemoit Gymari Bo3/ie B3pLIBAEMOTO ITPOBOJA 1 HabmogaiTe MH-
TepecHbIE Y30Pbl, 06pasyoIMecs ITOCae B3PLIBA.
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MaruutTHuIH
gehopmarop 6aHOK

JlaHHEIH MpOEKT ABNAETCA NMPEKPAcHON BO3MOXKHOCTBIO AEMOHCTPALMM JEICTBHS
HMITYJIbCHOTO MarHETH3Ma, IPH KOTOPOM OGBIMHBIE, MCHOJNb3yeMble KKABIH EHDb
AMOMHMHMEBLIE GaHKH JIsl HAITMTKOB CJKMMAIOTCA M MpHoGpeTaloT GopMy ECOYHBIX
wacop (puc. 7.1). Hekoropbie noao6Hpie CHCTEMbI paGoTAIOT B MONMTEXHNYECKHUX
My3€sX, OTKYAA NPHUXOJAT CBEAECHHSA, YTO CTYICHTHI IPHHOCAT cBon GaHkH, nmome-

Puc. 7.1. banka, cxaran
8 CepenHe MarHUTHbIM
BO3AEHCTBUEM

IHAIOT UX B TECTOBBIE KATYIIKH M 32TE€M XPAHAT KK
cyseHMpbl. Takum 0Gpa3oM, HAyUIHbIH SKCIEPUMEHT
NPEBPATWICA B CBOETO POJA ATTPAKIMOH, HA KOTOPBIit
XOAAT MOCETHUTENM M IAIOT AOMOJHMTENBHEIE AOXO/
MYy3€sIM.

Koncrpyuposanue TpeGyeT paboTalomero uMmnyns-
CHOTO T€HEPATOpa BHICOKO SHEPIMH, OMMCAHHOTO B
rnase 3 «HMrrynscHbIi reHepaTop GoMbLIOE MOIHOC-
TH», a Takke c6opku popMupyloireii katymkn. [po-
€KT TMOKa3aH € HCIIONB30BAHMEM MMEIOIMXCA B HATH-
YHH Y CTOPOHHMX NPOH3BOJIATENCH KOHACHCATOPOB
HaKOILIeHH:A 3Heprui. HoMmuHane! eMKocTeit KoHAeH-
€aToOpOB MOXYT OLITH PA3HBIMH B ITPEACTAX YKA3AHHBIX
B 3TOi1 DIaBE 3HAYEHMIA, YTO [IO3BOJISET KOHCTPYKTOPY
HICTIONb30BATh HMEIOITHECS B €0 PACIIOPAKEHHH KOH-
naeHcaropel. Pabora socratcuno onacHa u tpeGyer o4-
KOB JUIA 3allMThI 1a3. JlemoHcTpalus paboThl JaHHO-
TO NPOEKTa MOKET CIYXKUTH NPEKPACHBIM MY3eHHBIM
aTTPaKHHOHOM, HO NOJOGHOTO POAA NEMOHCTPALIMI
AOJOKHBI POBOMTHCA MO/ KOHTPOJIEM KBATH(HIPO-
BaHHOTO COTPY/(HMKA.
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NogKaioucHUe U YynpasncHue

Tpu paboTe HaJ IPOEKTOM XIPOMIMTE CENYIOLINE STAKIbL:

1. - Cobepure iechopMUPYIOLIYIO M GIOKMPYIOLIYIO KATYIIKH, KAK ITOKA33HO HA PHC. 72
2. TTomecture AedopMUPYIONIyIO KATYIIKY B MECTO MPOBEAECHNA dKCIIEPHMEHTA
M COeMHHTE €€, KaK MMOKA3aHO Ha PUCYHKE. .
O6paTiTe BHMMaHKE HA YCTAHOBJIEHHYIO B PAa3pPbiB OJHOIO 13 BLIBOAOB KATYII-
Ky UHAYKTUBHOCTH, GJIOKHPYIONIYIO 3aITyCKAIOMMET MMITY/IbC. 3Ta YaCTh CXEMbI

NnoTHO HamoTaiiTe YeThipe BUTKa NPOBOAA B
BUHWNOBOH n30onsuyn #12 n npumoTaiiTe NeHTo# Kk Ganke

gnumuweaaﬂ HakonuTenbhbii
HKA \ KOHAEHCATOP —\
® & ©
~ ~
Tpw BuTKA
e
NMpoGHwk GeaonacHoro paspspa
Crapaiitecs, 4To6u npog0oaa paspana O
KAK MOXHO KODONE W NPAMEES IR MUHUMA3ALIAM
mg G"Ofga%"r:‘;nbca NApasnTHOR MHAYKTIBHOCTH
CIenaHa U3 HeCKONBKWX BUTKOB
NpoBOAA PA3PANA, HAMOTAHHBIX .
Ha O6NANA0WIMA BLCOKOM KpacHeii nposop,

MarHUTHOM NPOHULIAEMOCTBIO W
HABKUM YPOEHEM HACHILIEHNA

=1

GeppUTOBLIA CEPABYHUK UNK
Topoma, Jta cxema co3ager TpexnpoeoaHan BUnka
BLICOKMIA MMNEAAHC ANA 115 B nepemeHHOro Toka
3aNycKaAoWEero UMnNynNLca, {TpeTwit npoeon -
Ho GecnpensTCTBeHHa ons 323eMNAOLLMIA)
TOKa OCHOBHOIO MMYNLECA
paspafa
=]
e Ooe .
Haonauma Waonauus
coxpaHseTca COXPaHIeTCR
Npo6tnk Ge30nNacHOro Paspaia — TONCTaR HEMHYLWAACS NNACTMKOBaR SaumueHHLIi
TpyGKa 45-60 CM € BHYTPEHHNM AMaMETPOM, W AYXEHHIA
o6ecneumBaioLLMM BCTABNEHWE CTAHAAPTHORO NpoBoaa #12-14 nposon

Puc. 7.2. NoaknioveHne marHurHoro pedopmaropa 6aHoK



fNABAT. Monumon gedopmaTop BoHok

obecrieYnBaeT HAACHKHBIH 3aIyCK NPH HCIONB30BAHMH HATPY3KH C HHU3KHM

HMITEAAHCOM.

Bbl MOKeTE M3FOTOBUTE CNIELUANBLHBL CTEH/I, KOTOPBII GyleT aBTOMATHYECKH

pacrionaraTh GaHKy Hy’XKHBIM 06pa3oM. 3aMEThTe, YTO KaTyIIKa MMEET [TOTE€HLM-

aJI 3a3eMJICHISA M CO3/IaeT MMHMMANBHYIO YTPO3Y YAapa, €C/IH YCTAHOBEHA TaK,

KaK IIOK23aHO Ha PHCYHKe. JTa CXeMa MOXET Ge30IacHO HCIONb30BATLCA [UIsT

MyGMIYHbIX ,ueMbHcrpaunii. 3a koHCynsTaLMeil BbI MOXKeTe OB palaThce B Hamry

prpmy.

YCTaHOBHTE OpraHuI ynpaBieHHA B CreAyoLee nojoxente (cm. puc. 3.7):

- HepeKaodaTeNs KOHTpons 3apaja (R8 /52) poymken GHITL TOCTABNEH B ITO-
noxeHue «pnoveno» — FCCW (OFF);

- IepeKIoYaTeNnhb MUTAaHKA BBICOKOTO HanpsureHus (S4) nomxeH 6BITH NO-
CTaBJIEH B NIOJIGKEHKE «BKI0oYeno» — DOWN (OFF);

~ kHonxa 3apsaza (51) (6es ¢puxcarpn) HomKkHa GLITE HaXKaTa A/IA Hadaua 1HK-
JIa 3apaja.

BcTaBbTe BuKy B po3eTKy 115 B nepeMensoro Toka 1 BKTIOUHMTE IepPeKIioqa-

TEJIb, YAOCTOREPHTECH, YTO JAMIIOUKH 060UX creTozinonos LED saropalorcs:

~ KpacHas JJaMIIOYKa [TOKA3LIBAET, YTO CHCTEMA BKIIDYCHA;

~  3esleHas MM XKenTad mamnoyka LA2 BxmodaeTcs, HO raCHET BO BpeMsl IIMK-
JIa 3apAja ¥ BHOBL 3aTOPAETCH, KOMJa JOCTHIaeTCA 3aaHHbIH ypOBeHD Ha-
NMpsXeHUs, HHANLUPYS, YTO CHCTEMA I'OTOBA K IYCKY.

Koraa Bol ydeAUTECDh, YTO BCE AEHCTBHS NMPEABIAYIIETO HIAra BEHIO/HEHBI MTpa-

BHJIbHO, BLIKNIOUHTE HAMPKEHUE H BLIHLTE BHIIKY M3 CETH,

Ycranosure 3azanKn0e Hanpsokenue sapafa 3000 B no sonstMeTpy Ha nepen-

Heil naxem. BctaBsTe BUMIIKY B C€Tb NepemenHoro Toka 115 B u Bxmounte

TNePEKIoYATE b BHICOKOTO HANpsKeHMA S4.

Haxxmurre knonky aapsaga S1 (3esienast 1M sKeJlTas JaMIIouKa racHeT) v HaGmo-

JaiiTe yBeJMYeHNE HAIIPHKEHNA HA BOJILTMETPE, KOTOPOE ITOKA3bIBAET, 4TO

KOHIEHCATOPH! HAKONJIEH s AHEPIUM 3apskaiorca. Jalire sapany nocrudb 3a-

JaHHOTrO Hanpskenua. ObpaTuTe BHHMaHUE, 4TO naMnodka LA2 croea 3aro-

paeTcsl, MTOKa3LIBafA, YTO CHCTEMA TOTOBA K IIYCKY.

Haximure xkHonky «Ilycx», 1 ycapimmTe rpoMKuii 3ByK paspaZia B MCKPOBOM

paspasHuKe. Bl A0/KHE YBHAETE MPOMCXOASILYIO 1TOJ KaTyKoil aecopma-

1o 6anky. [ToBTOpHTE BKCIIEPUMEHT NPHU 33JlaHHOM Hanpsikenuy 4000 B, i

BBI CMOMXETe CrbHee gedopMHpoBars GaHKy — mprMepHo Ha 0% ee Havans-

HO¥1 (pOPMBL

OcobGuic samcuannn

DHeprus cUCTeMbl N3MEHSAETCS MPONOPIHMOHATEHO KBAPATY yBETMUEHUsT HANps-
xenus. Hanpumep, npu yeenmudenun panpspxerus c 1000 o 3000 B aneprits Bos-
pacteT B 9 pas. Jlna gocTiokenus Gonbitero 3¢ ¢eKTa Bel MOXKETE yBETMYHBATD Ha-
npsokerne 1o 4500 B, yresmuuBaTh eMKOCTL WIIH ie1aTh H TO M ipyroe. Ho Gynwre
OCTOPOHEI.
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Hmeiire Takke B BULY, 4TO NMPOJOKUTENLHAS paboTa ¢ HalpsAKeHHEM BLIlEe
4000 B npuBeAeT K 3po3HMH HUCKPOBOTO paspaauuka. He paboraiite npy Hanpsoxe-
Huu Bhilte 4 kB, kpoMe ciydaeB skcriepuMenTHporauns. [lpy nposeaeHHN 3KCe-
PHMEHTANBHLIX MCCNENOBAHHI CHCTEMY MOMHO 3aIycKaTbh M MPH HATIPAXKEHMH JIO
5000 B, Ho aTo noTpebyeT AMMTENBHEIX MPO¢IIAKTHIECKHX paboT v OYHCTKHY JJICK-
TPOMIOB MCKPOBROTO paspaaHMKa. Jia obecnedyenms HEMOCTHOCTH CHCTEMbL BCETAA
uauTe mwaramu o 500 B.

HcnonbayliTe BHEMHMI KaTHOpOBaHHBIN M3MePUTENLHBIH NPHGOP, MOAKTIOUEH-
HBIH K HAKOMHUTENLHBIM KOHJECHCATOPaM, VI PErYIsAPHOI MpOBEPKH KATHOPOBKU
BCTPOCHHOTO BOJILTMETPA.

Ipu M3roToBICHNH B YCIOBMAX Hameil GUPMLl MCKPOBOIL 3a30p YCTAHOBJIEH Ha
pennyauny 0,25 oM s paboTsl ¢ HanpsukenueM 3-4 kB. Pabora npu Gonee HH3KOM
HAIIPSHKECHHH MOXKET MOTPeGOBaTh YMEHBIICHHS 3a30pa JUIA OGeCIeYe s HaaexKHO-
ro 3amycka. Pabora npy Hanpsxenuy shine 3 kB norpe6yeT paciuinpenys sasopa s
NMpeAOTBPAILEHHA NPEXKAEBPEMEHHOTO 3anycka. Moxer OblTh, BaM NpHIETCA MOJ-
CTPOMTB 3a30p AIA KOHKPETHOTO IPHMEHEHHH, OCNMaOUB OJMH M3 YCTaHOBOYHBIX
BUHTOR.

BrI JOKHBI YCTAHOBHTL Ha OJIMH M3 NMPOBOAOB, HAYIMHX OT AedOpMHpYIOIEii
kaTymky K G2, peppHTOBbIi CepAcYHMK C ABYMsI IUIH TPEMA BUTKAMH, 00nafaionmii
BHICOKOI MarHUTHOMH IMPOHHIACMOCTHIO. ITO YBEIHUYUT HHAYKTHBHOCTD JaHHOTO
NPOROJA U NMPEJOTBPATHT 3aKOPaYMBaHME 3aITyCKAIOUETO UMITY.JIbCA Yepe3 HU3KMii
HMMIIEAAHC KATyIIKH, HO B TOXE BpeMs obecrieduT OLICTPOE HACLINEHHE IIPH TOKE
OCHOBHOTO paspsifa.

Jlna nocTKEHHA ONTHMAILHBIX PE3YILTATOR BAKHO, YTOOH BCE IPOBOAA, HAY-
L{HE OT HAKOIMTENSA 3apAja K MMITyTbCHOMY FeHepaTopy # AeopMUpyloieii kaTyu-
ke, GLUIH KaK MOXHO KOPOYe, UTO IO3BONAET YMEHLIINTD HHAYKTUBHOCTD.

Tlpu 3arpA3sHEeNHH MM HENPAaRHJILHON YCTAaHOBKE 3330pa MCKPOBOF paspsaaHHK
MOXeT cpaboTaTh NpeXAeBPEMEHHO.

Brmmarme!  [pexge yem NPosecTY KOKME-MMBO HOCTRORKW, OTHAKYTE YCTRORCTBO OT CeTW NUTG-
HUA 1 CnoreayiiTe NPobHUK Be3onacHoro paspaga.

Ecnu BeIKTIOYaTENb CHCTEMBl MMEET (PHKCHPOBAHHLIC [TOJIOKEHHA BKIIOYEHO,/
BBIKTIOYEHO, TO IIOCJIE MyCcKa GYAeT aBTOMATHIECKH IIPOUCXOAMNTS OBTOPHLIE 3apsia
HAKOIUTEJNLHOrO KoHjeHcaTopa. OBLIYHO yCTpOMCTBA MCIIONBL3YIOT BKMOYATENL B
BUJIE KHOIIKH, {IpH KOTOPOM JITSl 3aPsAJa Hal0 BCEFA AEPHKATH KHONKY HAXKATOH, 4TO
obecnieunBaeT Honee HezonacHyio paboTy, HO 33 CHET MEHBIIIETO yAOOCTRa.
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Pyunou razosuvin nasep
Ha yrackucaom rasze CO,

Jlanuas masa npeaaraeT NpOEKT NPEKPacHOTO JIa3epa BBICOKOL 3HEPTHH, KOTOPBII
obecneunsaer 20 BT HenpephIBHOIT BHIXOAHOH SHEPIUM M NPEIHA3HAYEH JUIS ONbIT-
HBIX HoMk3oBaTeseil. Ilpumenenuan ajiech ccTeMa CKOHCTPYHPOBAHA B FIOJTHOM COOT-
BETCTBMH € TPEGOBAHMAMM K JIa3€pHBIM IpuGopaM Kiacca 4. 3aneyaTaHHas JasepHas
Tpy6Ka C BOASHBIM OXJXKIECHHEM IMTAETC OT COENMAIbLHON BEICOKO3¢hPeXTHBHOIA
CXEMBbl, HCIIOJLIYIONEH KOMGHHHPOBAHHOE NHTAHNE: aKKYMYJISTOPHYIO GaTapelo i
paboTE! B I10JIEBBIX YCJIOBHAX M OGBIYHYIO CETh HEpeMEHHOro Hanpsukenns 115 B s
naGopaTopun’. Jlanubiii MPOEKT BLINONHEH B BHJIE ABYX ycTpoiicTs (puc. 8.1). Tepsoe
YCTPOHCTBO — HCTOYHUK NUTAHWUA M CHCTEMA OXJIAKIACHMA, NOMEIICHHBIC B CMHBIH
KOPITYC CO CPEACTBAMH YIIPaRJI€HHA, U3MEPEHNUA M MHAMKAIIMH. Bropan yacTs - asep-
Has TOJIOBKA, COCTOAIAS U3 Pa3psAAHOI TPYOKM Jlazepa ¢ ONTHKOLM, 3aKII0OYEHHBIX B
OWIHHJPHYECKYIO TPYGKY M NOJKIIOYEHHBIX K MCTOYHHKY MMTAHHA € TOMOIIBIO
«3anpaBOYHOTO» pykasa A1uHOiH 90-120 cm, nojaomuM oxnakaaOmuil areHT M
3JIEKTPOHEPIHIO. AJIETEPHATHBHLI BAPMAHT KOHCTPYKLMH HpeAHAZHAYEH JUIs pyY-
HOTG MPMMEHEHUSA M HCHONIb3OBaHUA B [IOJIEBDIX YCIIOBUAX € 3apsKaeMOi aKKyMyJIs-
TopHOI1 baTapeeii.

Paccuutsipaiite noTpaTUTh /10 500 Z10/11apOB Ha 3TOT HPOABHHYThIE U CTOALMH
npoexT. PeanbHas CTOMMOCTD JIasepa € TAKHMH BO3MOMXHOCTAMM Gy/leT B LIECHOBOM
suanasone ot 5000 fonnapos, YTO Ha HOPAXOK AOPOXKeE. ITOT HPOEKT TpebyeT Ba-
JCHUS HABbIKAMH paGoThI € 3IEKTPOMEXaHHYECKVMH YCTPOHCTBAMHY U AETANAMH, B
TOM 4HCIE € 3AIMTHHIM OGOPY/IOBAHHEM 118 V13, KOTOPOE MOMKHO IOAYYHTH B
Information Unlimited yepes www.amazingl.com. YcrpoiicTBo B co6panHOM BH/ie

! Ha poauie aBTOpa HCNO/NB3YETCA CETh NEPEMEHHOrO Hanpsmkenus 115 B, B mawelt cTpane cha-
yAIZ UCIOMbIOBANIOCH GIM3KOE K 3TOl BenuunHe HanpsxkeHpe 127 B, sareM oHo GBUIO 3amMeHEHO
Ha 220 B. Ilo3ToMy HEOGXOAMMO YUHMTBHIBATE 3TO OGCTOATENBCTBO. — ITpum. nayd. ped.



Puc. 8.1. lNazosvit nasep Ha yrnexucnom rase CO, anm naGopartopHOro npumeHesua

1O PEKOMEHJAIMAM 3TOH IaBbl GyNeT COOTBETCTBOBATL TPEGOBAHMAM K JIA3€Epy M
MOJDKHO KCTIONB30BATLCA C 3AIUTHRIM o6opynoBaHueM JUis ra3. Cnenudukanms ia-
3epa npusenena s taba. 8.1.

TaGawya 8.1. Cheundwsicumn rasosoro nasepa

O6osnauenme Kon-so Onmcanue

OcHOBHEA NNATa, CM. pHC. B.5

R1 1 Peaucrop 220 Om, 0,25 BT (kpacHbit-KpacHbiid-KOpH-HEBbEt)
R6,R7 2 PeavcTop 150w, 0,25 BT (KODH-HEBLIR-3ENCHLIR-HEPHDIN)
RS 1 Merann-okcuaHbii peswctop 100m, 3 Br
R10 1 Nepemenroe conpotuenerre 10xOm BepTIKa/ILHOR yCTaHOBKW
Ri1 1 Peawvcrop 1kOm, 0,25 BT (KopyaHeBbIl-4epHBEA-KPACHIA)
R12 1 Pesuctop 100 xOm, 0,25 BT (KOPH-HEBHEA-HEPHBIA-IKETHIA)
Rx 1 Orparmsmrens Bxoarbx 6pockos Toxa #CL190
c2 1 BnexTponuTuseckuii koHagHcarop 10 Mxd, 25 B BepTvkanbHON YCTaHOBKM
c3 1 NaacTwkossid kovpeHcaTop 0,01 mxd, 100B
4 1 MeTann-nomnponmneHoasii (MPP) xosaencarop 0,1 mkd, 600B
C5,C6 2 Merann-nomngy ymweeoeuii (MPP) konaencarop 1,5 me®, 250B
c7 1 MeTann-nommnponmneHosbii (MPP) konsencartop 0,0015mkd, 600 B
c10,C1 2 3NEKTPOMMTHECKIAIA KOMIEHCITT 4 220-330 med, 200 B BEPTHKAILHON YCTAHOBKM
c13 1 Kepamyeckuin konaeHcatop 50nd, 1kB
01-D4 4 Buinpssmutens INS408 1xB, 3A
D5 1 1N4937 ayop BecTponeicTeyiouwi 1kB
IC1 1 Takmep 555 8 kopnyce DIP
o1,Q2 2 TpaHanucTop NONesoi N-kananbHeia IRFA50 (MOSFET)
PC1 1 Neuarhan nnara PCB 1 coeguHeHnn, Kax noxkazanoHa puc. 8.5, #PCLUINE
THERMO1 2 TepmouaoMpYIoLLIME CRIOARHLIE NpoKnamxm ar G, Q2

2

SWNYLON

HeAnOHOBLIE BUHTE! 1 METANNMUeCKUe Faiikv 6—32x1: moiima
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TaGmuya 8.1. Cheupdurauma rasosoro nasepa (noogorwerse)

06o3na4yenne Kon-Bo Onucanume

Mpoune anekTpuiecKMe gevanu

FH1/3A 1 Mpeyy xpamaTansb 3 ANRABKAIA C AEPXATENIEM, YCTIMAANMEDNITCH HA NAHENW
R19/SW2 1 NMepemenHoe conpotvenerue 10xOm/nepexmouarens
R20 1 Peanctop 20 Om, 0,25 BT, WyHTUPYET vaMepuyTensHuIi npruGop npy 3anycke (CM. TEKCT)
R21,R22 2 Pesuctop 1 MOw, 1 BT (KOpvHEeBLIA-HepHLIA-CUHMIA)
R23,R24, R25 3 MeTann-oxcuoHuii peanctop 10kOm, 5 BT
7 1 Peanctop 1 MOm, 0,25 BT (kOpyHHEBbIi-HeDHLIA-CUHIIA)
R28 1 PeancTtop 27 Om, 0,5 BT (KPaCHLIA-DW NET e diA-"epHIA)
C20-C29 10 Kepamueckmii konaencarop 0,001 med, 15xB #.001/15Kv
Lo ¢] 1 BnextponuTvieciaii koraeHcarop 100 Mx®d, 25 B BepTUKantHOW YCTaHOBKIA
C31 1 SNEXTPOIMTUHECKMIA XoHOCHCATOD 10 MDD, 25 B BepTUKANIbHOIA YCTAaHOBKU
c32 1 Ancrosnin g aTop 0,01 Mx®, 50B
[o<] 1 BNeKTPOMTIHECKMIA 15y 33He= 1100 1000 MKD, 25 B BepTukanbHON YCTAHOBKM
D20-D29 10 Ouoa BLICOKOBONETHLIA 10KB, 100MA #VG10HC
X003 4 Ownon nomnposagexoasii 50 B, 1 Atvna 1N4001
o34 1 Anon n.mnpoaonpecossid 50 B, 3 A Twna 1N4001
D35 1 [non GracTpoaeicTew udi nepexmosaoumi Twna IN914
Z1 1 CraGwwirpox 16B, 1Bt
Ic2 1 Taimvep 555 B xopnyce DIP
Cco1 1 CeTeBOMWMYD C TPETHIM 3a3EMIIOLLIMM NPOLOROM #18
NECN1 1 HIS 410320 Y8 IIATONHEH NAMNA C BLBORAMN
Swi 1 KnonouHsii nepexniodarent 6e3 GuKCaumm (BRIIOMEH, NOKA HAXAT)
Ti 1 T PUPMATOP J0ORGENALTHETA C NepexsioueHmnem #LABURT10, cm. Texer
T2 1 CeTesoi TpaHcthupmsaTop nvTanva 12 B, 100 A
L1 1 Jpoccent KOHTPONA TOKA, NOXa3aHHLIA Ha puc. 8.8
M 1 MNanensHiA MAKDOAMNEPMETP CO LIKANOK Ha 50 A
LED1 1 3eNeHbIA CAITOY WY | ROBLILLEHHON RPKOCTH 3ENEHOTO
WN1 5 ManeHbkMe npoe s e a2 Faiky Ang npueoos #20
WN3 2 Cpenxve NpoBONCHHLe Ak AnM Rpoenas #18
WR24 90cm KyCKiM MOHTRXHOMO NpOBGAA #24 B KPACHOR 1 4epHOR BUHMNOBON M30MALMK
WR20 180 cm KyGKi4 MOHTEXHOMO Ay #20 B KDACHOH 1 HEPHOR BUHWNOBON M3QNALMK
WRSKV 180cm FBIMRA BEACUOBONETHLIA NPoBOA SkB
WR20RV 150¢cm CUNMKOHOBLIA NPOBOA BHIC WRONTHLIA 20 KB
A eTann cCUCTEMbE OXNAKASHKA
FAN1 1 YaThip iy s U K180 THbIA NNOCKMiA BeHTUNATOP 115 B nepemeHHoro Toxka
MPOV3BOAMTENLHOCTLIO 110 xyGvmeckx dyTos B MUHYTY
RADIATOR 1 Papmwarop min nepenaam #CO0OLER
PUMP 1 Hacoc ana omuiBaTens crexkon AsTossotuwm 12 B #PUMP1
LTUBE 1 RNasepran TpyGra ana nasepa CO, 20 B #COTUB2
HOSE1 300cm CuvnVKOHOBLITA LUNAHF C BHYTPEHHM AnameTpom 0,32 cm nn SKBUBANGHTHLIN
HOSE2 600cm LLinaHr 13 narexcHO Pe3uHb C BHYTPEHHWM puameTpoM 0,64 CM nnm axeuBaneHTHLIN
THTI 2 Nepexoptmk T-twna 0,32cm
ADPTR1 4 Nepexoaruk anawnanra 0,32-0,64 cm
Fovosbie perann
EN1 Kopnyc, cm. puc. 8.4
DELBOARD MaxeTHan NNaTa c nephopsueii oTeepcTuidwarom 0,25 cm

v pasmepamm 7,62x4,06 cm, cM. pyc. 8.6
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Ta6mwya 8.1. Cheundmaupa rasocsoro nasepa (oxonvarse)

O6oanavenumne Kon-so Onucaume

HVBOARD WsonaumonHan nnata ua nexcaxa 0,16 oM pasmepamm 15,3x3,81 cm, oM. puc. 8.7
HSB1 Cxoba Tennonmoyia INA yCTAROBKK AYX NONEBLIX N-KAHANBHLX
Tpan3ucTopos 01,02, cm. puc. 8.8
Ccovt AROMUHWEBAA KDLILLIKE, CM. pyc. B.9
SH1 JKPaH SALLATHIOT KOPOHHOTO POGERY A M3 NOMMBUHWIXNOPWOHOR TRYGKKM 17,8x3,81cMm
HEADBASE AmoMUHWEBDE OCHOBaHWE AANA NA3EPHON ronosxki, oM. puc, 8.17
EN2 TpyGka nasepHoii ronosxu u3 umctoro Jlexkcana 55,88x6,35
(BryTpeHHuii amuameTp)<0,32 cm, oM. puc. 8.17
DISKFRONT DnNCK M3 NeKCaHA ANA Brarnport KoHUA TPYOKin 1,27x6,35 (sHelumuil guametp) cm,
cu. puc. 8.17 .
DISKREAR M U3 nexcaHa Ana Bx0aHO0ro koHua TRYGkn 1,27x6,35 (erewsid apnameTp) cm,
CM. puc. 8.17
FLAP KnanaH ana ALDIOE0r 0 oTBepcTUA TpyBia, oM. puc. B.17

ApMaTypa M Menxwe MexXaHuiecKue AeTanu

SKRW1 6 Me i kpeneksbia BuHT 6—32¢0,5 aloima

SKRW2 4 Menuii kpenexaHbia BuHT 8-32x0,5 proima

SKRAW3 2 MenKuit KpenexHLIA BuHT 6-32x1,5 noiMa

SKRW4 20 BuHT gna nucTosoro metanna 60,25 poma

SKRWS 3 Menkuii xpenexxHbiA BUHT 4-40x0,75 nicima

SWNYLON 2 Hedinonoetii BUHT 6-32x0,5 piofima

NU1 10 Meman WwecTwpaHHan raika 6-32 moima

Nu2 4 Meman wectvrpasHan raiixa B-32 poiima

NU3 6 Menxas wecturpanHas raiika 4-40 poiima

SPRING Mpysusa cpenMei crenexsu oxatn 0,25x0,5 profima

TYEI2 7 HeitnoHOBME OXBaTHIBAIOLLME KpenneHna 30 CMm

LUG3 JlenecTox Anst naim ANA 3a3emNeHun Kopyca #8

LUG4 2 JNenectok prn GopMpoBaHMA KOHTAKTOB na3epHON TpYGKK, oM. puec. 8.17
WN1 5 Npoeonoewae raiio HI3

BUCLAMP MPOXOAHON MIONATOP C 3AKMMOM AN LLHYDAE NMTAHNS

BU38 8 TMpoxoaHbIe waneTops 0,25 aofima

FEET 8 Pe3nHOBLIE HOXKM ANt CTOMHUKA MUTaHMA W FONOBKW Na3epa
CLAMP25 2 Heinonosbie 3axvmbl ans kabenn 0,25 poimva

CLAMP38 2 Helinos a8 3axumbl gia kabensa 0,375 piolima

OnuUMK QONOMHUTENbLHLIX AeTaneil

WnsepTop 12 B NOCTOSHHOMO ToKa B HanpsokeHne 220,/115B 50T einy so i
mowHoCTH 150 BT ana paGomsl ¢ MCTo-amom nuTakes 12 B nocTosHoro Toxa #SINE150

Saprxaeman akkymynatopHas Garapen 12B, 4,5 A #BAT12
3apaaHoe ycTpoicTee 12B, TA#BC12K

CAOKYCIOOWIAN NUH3E C BHELLHUM JMaMETDOM S [YOHMOB 3 cenermia umika #MENCS

O6uiece onucanne

Paspsytaan TpyGxa asepa co BCTPOEHHO! OITTHKOE M KOXKYXOM OXJIKACHHS MIOKA3aHA
Ha puc. 8.1. Taxoe Texmraeckoe pelieHHe B 3HAYHTENBHOH CTETIEHH YNPOIIAET KOHCT-
pyximio, obecreyHBan MISAMHOE, KOMITAKTHOE YCTPOIICTBO MIMPOKOTo HasHadeHus. Hc-
HOJIL3YEMBbIil HCTOMHMK HTAHWA MOXeT paboTaTh OT ceTH nepeMeHHoro Toka 115 B
OT aKKyMy/MATOPHBIX GaTapeii ¢ Mcrnoan3cBankueM HHBepTopa Ha 200 Bt monmHocT.
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IIpoexT, npeRcTaBACHHEI 3/1€Ch, BHINOJIHEH B COOTBETCTBHY CO BCEMH TpeGoBa-
HUSMH, TPEXBABIAEMBIMA K UCTIONB30BAHMIO TAKHX YCTPOHCTB B MPOU3BOACTBEH-
HBIX M IPYTHX LICJISX, 3 TAKXKE MOMKCT MCTIOAB30BATBCA KAK ACIICBhIi 1abopaTOpHBIii
npubop. OxnakreHHe ROCTUMAETCS 32 CYET LHMPKYJISLIMH BOAB Yepe3 OXJIan/aonumii
JIA3EPHYIO FOIOBKY KOXYX M PaAMaTop € NPUHYAMTEILHBIM BO3IYNIHBIM OX/IAXAEHH-
eM. Jlnsa obecnevernsn o6AyBa MOTOKOM BO3/IyXa NPHUMEHACTCA BEHTHIATOP.

TeopeTuucckue ocHonsul pabortui
ycrpouncrna

Jlazep Ha ymekuciaom rase CO, sBasierca, 6€3yc/I0BHO, IPOCTEMIIMM C TOUKH 3pEHUA
M3TOTOBJICHUS U KCTO/Ib3OBAHIA. JTO OCTOMHCTRO MHOTAA MOXET CTATbh HEROCTAT
KOM, TIOCKOJIBKY TaKas SHEPTUA MOXeT GBITh ONIaCHOH B PyKaX HEOTILITHOTO NOJIb30Ba-
TeIs U A HETO CAMOT0, U U1 OKPYXKAIOIMX, 1I03TOMY flepef MpHMeHeHeM Heo0xo-
JAMMO BHHMMATE/IbHO HM3Y4YHTh JaHHYIO [naBy. Torna aaske HEOIBITHBIM HOMB30BATEND
MOXeT paGoTaTh ¢ Jia3epoM Ha ymieKkuciom rase CO,

Kak nokasano na puc. 8.2, CO,-nasep npeacrasiser co6oH AByXypOBHEBbII B1G-
panMoHHBIH NpUGOP, BhipabaTeiBaiomMil MH¢pakpacHoe uanyyeHue 10,6 mx. Obec-
NeYeHye iazepHoro 3¢gxpeKTa JOCTHTACTCH 3NEKTPHUYECKHMM BO30YKAECHNEM Aa30Ta
(N,) a0 snepreTuyeckoro yposns, 6nuskoro Monekyie CO,. OcHOBHOe paccesHue
ITOH 3HEPrMH IPOUCXOAUT 32 CUET €e nepeaaun monexynam CO,, 3acrapnias ux ne-
PEXOAMTDL ¢ OCHOBHOTO YPOBHA Ha YpPOBEHb Bo30y:xaeHHs 2. Bul BMAHTe, 4TO Ha 6O
Jiee HH3KoM 3-M YpOoBHe TaKoli nepefiauil 3HepPTHH He MPOHCXOAHUT. B peaysbraTe 00-
PpasyeTcs MHBEPCHS HACeJIeHHOCTE Mexy ypoBHsAMu 2 U 3, .

HHBepcns nacesieHHOCTEI ABJIAETCA HEECTECTBEHHBIM COCTOSHHEM aTOMA, KOTO-
PpOe BBI3BIBAETCH BHEIIHMM BosaciicTeHeM. TIpu 3ToM 3HepreTHyeckye YpOBHHU C
Gonpineii sHepryeii OKa3MBAIOTCA 3aCEJICHHBIMU GOJbINE, YeM YPOBHM C MEHbIIei
sHeprueil. HHBepcua HacenenHocTell HeobXoAVMa 1S CTUMY/SALIMM Ia3€pHOTO H3-
sygenms. JleficrBre srazepa HAYMHAETCH KaK PE3YIBTAT NEPeAaYl CTHMYJIMPOBAHHOH
3HEPTHH C YPOBH: 2 Ha ypoBeHb 3. Bosppainenye aHepruu ¢ 3-To ypoBHS Ha OCHOB-
HOIi1 YpPOBEHD JOCTHIAETCSA € TOMOIIBIO €€ NIOAABJIEHHS TPETHHM Fa30M, KOTOPBIM fB-
asietcs resmit (Ge). OueBMAHO, YTO €C/IM OCTABUTD YPOBEHD 3 KaK OH €CTh, TO CKOPO
HHBEPCHS HaceJeHHocTell Mexay ypopHAMH 2 1 3 yMeHBIIMTCA H AeiicTeHe Jasepa
NIPeXpaTHTCA.

Heo6xoaumo 3ameTHTs, 4T0 Mosiekyan raza CO, MMeIoT MHOTO PEXXMMOB KoJsie6a-
HHI1, KOTOpbIE ONPEAEAIOT YacToTy Jasepa. OCHOBHOM pexxuM Konebanmil cocTae-
asier okono 10,6 Mk, 1 BCsA cucTeMa YacTo KiaccupUUMPYeTcs IMEHHO 1O 3TOMH K-
He BOJHBL ATMOchepa 3eMIH NPEAOCTAB/ISET €CTECTBEHHOE OKHO ISl BOJIH 3TOH
JAJMHBL — ONITHYECKH MpO3payiHa A HUX; ciefosatenbHo, CO,nazep npekpacHo
NOAXOAUT JIA NIPIUIOXKEHHH, Tie HEOOXOAUMO PaCHpOCTpaHeHH e BOJIHBL Ha Bonboe
paccrosune. Monmerit asep Ha CO, aBAsS€TCA OUEBMAHBIM NPEKPACHBIM KaHAHA-
TOM Ha MCHO/IB30BAHNE B KAYECTBE Jy9E€BOTO HEPTETHUECKOTO OpYy)KHsA. Ml npume-
HHM €T0 B MUPDHBIX LeNsX.
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3Heprua Bo30yXneHus

A

I
BuixoaHoe uanyueHuwe nazepa

10 Mxm NPy nepexopae ¢ .
BHEPreTHHECKOro COCTORHUA 2 Ha 3

N

OchoBHO ypoBeHL
BozGyxaenue N2 ao Bo36yxnenue CO; no BosbyxneHue ypossa 3
COCTOSHWA 1 ANEKTPOHHLIM  COCTORHUA 2 SHEepruei CHMMAETCA 10 OCHOBHOMD
BO3iEHCTBHMEM PEe30HAHCA, NepeasaemMoi  ypOBHS 3a CHET racsllero
BNEKTPYMECKOND Pa3pana OV 8036yXaeHHOR soagencrena Hez

MOonekynu Na

Puc. 8.2. Quarpamma SHEPreTUHECKUX YPOBHEA Yrnexucnoro rasa

PaborTa cxemui

Inyp moxakmiouyeHus k ucTouHNKy nuTaHusa CO1 nopaer wmm 115/220 B nepemen-
HOTI'0 TOKa OT C€TH B CJIy4ae J1abopaTOPHOTO MCIMIb30BAHMSA, M TOK OT HHBEpPTOPA
rapMOHMYECKMX KoJieGaHMi Tpy paboTe OT aKKyMYJISTOPHOMH 6aTapeH B IOJIEBBIX yC-
JoBuAX. s o6ecnedeHusa Mep 1o TEXHHKE 6€30MacHOCTH TPETHE 3€/IEHLIE TPOBOJ,
323€MJICHHMSA ROJBKEH OBITh HAZEXKHO COEANHEH ¢ METa/LTHYecknM Koprycom COVLL
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Kax nokasano Ha puc. 8.3, nepexmoyarenr SW1 nogaeT nuraHve B iepBHYHYIO
Lienb cXeMbl M Ha oxnaxaaomuii senTwstop FAN. Ilaskuii npegoxpanvrens FH1 /
FS1 samyaeT 0CHOBHYIO L€l OT Nepenanpsikenns. HuaukaTopHas HeoHOBas JamM-
na NEON npepnasnadena 118 HHIAMKALMH BKIIOYCHHA NEPBUYHOMN LIENN CXeMbl.
TlocaepoBaTenbHo ¢ Helt BIUTIOYEH TOKOOTpaHMuMBaOMMI peanctop R12, u namna
saropaercs, koria sxmovaerca SWI. Ilukosniil Tok 3apsaga konpencatopos C10 n
C11 orpannuusaercs peaucropom RX. Kongencarops: C10 u Cl1lcmaxuaior myne-
CalMH BREINPSAMIEHHOTO HAIIPSUKEHMS C BBIXO/A BBILPAMIITE/A HA HOMYIPOBOAHHKG
BbIx auopax D1, D2, D3, D4, cobpanHoro no MocTosoii cxeMe 1J1a cay4as paboTsi ¢
cetpio 220 B nepemennoro Toka. Ilpu ceru 115 B nepemeHHOro Toka MCnonb3yoTca
Toabko Anoab DI 1 D3 n nepemuiuxa JMPR1, koTopas 3akopauyusaer guoast D2 u
D4, To ecTb ncKMoyaeT MX H3 paboTel, 0Gpa3ys cXeMy YRBOEHHA HanpsikeHusA. Bu-
xoaHoe HanpsuxenHe kougeHcaropos C10, Cl1 apaseTcs HanpsykeHHEM MOCTOSHHO-
ro Toxa 300 B 11 umeeT 2 BpIBOAA: NTOJOKHTEBHBI K OTpULATEABHbIH Homoc. Hanps-
xeHue 300 B HeoOXORMMO JVIA MUTAHHA ABYXTAKTHOI CX€MBbl HA META/UI-OKCHAHBIX
noneBbx TpaHaucropax Q1 u Q2 (MOSFET).

YnpasneHue TpaH3MCTOPaMH HPOM3BOAMTCH MUKpocxeMoii Tatimepa IC1 u mukpo-
cxemoii IC2. TIuranne HU3KOBOIBTHOI CXeMbI IPOH3BOANTCA OT UcTO4HKKA 12 B nio-
CTOSIHHOTO TOKA. JTO HANPSHKEHHE NOCTYNAcT ¢ BTOPHMYHOI OGMOTKH NOHIDKAIOIETO
tpatcthopmaropa T2 nocie sbinpamienns guopHsM MocroM D30-D33 u conaxusanus
koHgeHcaropom C30. BropiuHas uenk MMTAHUA YIIpanIseTcs nepexmoyareaem SW2,
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KOTOpbli OAACT MUTaHNe Ha oHxatommii rpanchopmarop T2. lacamuii peancrop R28
M cTabuANTpoH 21 3aupnnaioT, B CBOIO O4Yepelb, BuXox 12 B nocroanxoro Toka or
nepenanpsxenus. Taiimep IC2 ynpasaseT pabGoToit sagatomero reseparopa IC1,
KoTopblH BripabGareipaet gactoTy 20 kIt ¢ nepuogom nopropenua 50 mkc (cm.
puc. 8.3) s ynpasicHHs ABYXTAKTHBIM KTIOUCBBIM KacKagoM Ha Q1 w Q2, narpy-
#EHHBLIM Ha NepBHYHYI0 06MoTKY TpaHcgopmaTtopa T1. Takimep IC2 B nanno#M cxeme
paboTaeT He KaK FeHEPATOP, & ABISETCA MOHOCTAGIIBHBIM NEPEKII0YaTENEM C 3a-
JAEpIKKOI, onpeaensieMoii TOCTOAHHOM BpeMeHH koHxencatopa C31 u pesncro-
pa R27. 3agepskka npy nokasaHHbIX HOMHHAIAX 37ieMeHTOB cocrasmsiet 10 ¢ 1 neob-
XOAMMA JUIA TOTO, YTOOBI yCTPOHCTBO MUTaHKA OTBEYano TpebosanuamM biopo paguo
u anoposss (Bureau of Radio and Health, BRH) 110 ypoBHIO NoMeX B LICTIH HIATAHKSA.
Takrm 06pa3oM, KOHTPOJMPYETCH BBICOKOE HampsukeHHe, nockoneky IC2 noaaer
mutanne Ha redepaTtop IC1. Kongencarop C2 ofecrneunsaeT BbBICOKOE MTHOBEHHOE
3HAYEHHE TOKA IS BBIXOJAHBIX HMITYJILCOB M JIOJDKEH PacIoNaraThes (PU3HYECKH
6mzko k ICL.

3aryckaompe HMITYJICHI € BBIXOAa reHepaTopa IC1 BKII0YaoT M BRIKIIOYAIOT OC-
HoBHbIe KToYn Q1 1 Q2 Ha METALI-OKCHHBIX NoJieBbix TpanaucTopax (MOSFET).
Yacrora nepexmoyenus (20 k) «rpybo» onpelenseTca nOCTOAHHON BpeMeHH
IIEPEMEHHOTO CONMPOTHBJICHHA yripaBieHHa nuTanreM R19, peancropa R11 1 xon-
neucaropa C3, INepemenHoe noacrpoedHoe conporusneHe R10 6onee TouHO yeTa-
HaBJIMBAET AMAITA30H YaCTOTH nepexmouenus, yem R19. Cxema nepexrniouenus pa-
GortaeT B noaymocTosoii kondurypanun, B koropoiit MOSFET, noaxiouenHbIt K
NOJCKHUTEABHOH MIHHe (+), OMKeH 3aIllycKaThCA cMelneHHeM HcToka Ha 150 B seimie
obwei mMHbl (—). ITO AOCTHIAETCA CMELeHHeM KOHAEHCATOPA B LienM oOpaTHO#
cazn C4 yepes ceepxGpicTprlit auop, D5, uTo obecneunBaeT HEOGXORMMBIL YPOBEHD
NOCTOAHHOTO TOKa Ans ynpasienns Q1, Pesucropu R6 u R7 yerpausior mapasuT-
HBl€ BHICOKOYACTOTHDIE KoeOaHHA (TaK HAasblBacMblil «3BOH» ), BOBHHKAIONUIME B pe-
aynvraTe GHICTPOTO NMEPEKTIOYEHHA EMKOCTHO#H Harpysku satsopos MOSFET. Hn-
JHMKATOPOM 3MUCCHH CAYXKHT cBeTopuon LED1, koropniii saropaercs, koraa Q1, Q2
BKJIIOYAIOTCA JUIA BbICOKOBOILTHOTO NUTAHKsA NasepHoi Tpyoku. Konnencarop C13
OTPaHHYHMBACT YPOBCHB TOKA.

Bpems nepepaun ummynscos yepes Q1, Q2 samennsercsa Lensio, COCToAWEH U3
koHaeHcaTopa C7 u pesucropa R8. Pesynpripyomas nocTosHHas BpEMEHH OTPaHH-
yusaeT dv/dt — ckOpoCTb M3AMEHEHHSA HaNPXKEHUA, KOTOPaA MOXET CTaTh pHYM-
HOI IpeXJeBpeMeHHOI aKTHBALMH BCIEACTBUE HENIPpaBHIABHOTO MEPEIIOYEHHA
MOSFET, npusoasa k npo6oto tpausucropos Q1 u Q2 B oTcyTcTBHE HHTETPUPYIC-
meit yern C7-R8, Ho nenk ycTaHoBNEH2 M MCKIIOYACT OAHOBPEMCHHOE TICpeKIIoye-
Hue tpansucropos Q1 n Q2. Konnencarops! C5, C6 3axaioT cpeHIolo TOYKY MO
TIOCTOAHHOMY TOKY HanpsxeHH: TpaHauctopos Q1 1 Q2 u obecneunsaior HEOGXO-
AMMYIO HAKOTLACHHYIO SHEPTHIO JUISA NCAACPKAHNS YPOBHS HANPSKCHUS OTAE/BHBIX

HMMITYZIbCOB,

\

! JaHHOe NOYTEHHOE 3aBeACHME BBIMONHAET (YHKUHM, aHATOFMYHBIE HAEMy JHEProOHaA3OpPY. —

ITpum. nays. ped.
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Tpancdopmarop T1 mosriuaeT nojapaeMble Ha JEPBHYHYIO OGMOTKY MMITY/bChE
co cpenunm nanpsokeHreM 150 B go 7500 B — na Bropnunoit o6Motke. Jipyras o6-
MOTKA M3 BCETO HECKONMLKUX BHTKOB NOJlaeT MoHIDKawIee Hanpsxerme 12 B, koro-
poe BempaMiserca npuosom D34 u punstpyommm kouaercaropom C33. ITocrosan-
Hoe Hanpskenue 12 B nocrymaer wist MHTaHNA OXTaXAAOLETO BEHTHIATOPA.

W3 cxeMpl BUAHO, YTO BBIXOAHOI Harpyskoif /Ul MICTOYHHKA [THTAHHA SABIACTCSH
BBICOKOBOJIETHOE HATPSDKEHUE JULSL TA30BOTO0 Pa3psjia B asepHol Tpyoke. [ins nojaep-
YKAHHSA FA30BOI'O pa3psja TpeGyeTcs KOHTPOJbL TOKA pa3psajia, KOTOPLIH co3jiaerca Gal-
nacTHoi yensio BALLAST ¢ yensio He JIOMYCTUTH TNIeperpysky no Toky. bamracrHas
HENb MOXET MMETh MM aKTHBHBIE, HUIM KOMIUIEKCHBIH XapakTep CONMpPOTHBICHUS.
Hanpsxerpe Ha 6a11acTHOM CONPOTHBIEHHM COCTARIAET 3HAYUTEALHYIO YACTh O6me-
TO HAMPKEHMA, HeOOXOAHMOTO 1A obGecriedeHNA CTaGHABHOCTH pa3psaaa.

BayuracT Ha aKTHBHOM CONPOTHRJIEHHH 3KOHOMHUYECKH HENENeCcoO0PaseH, TaK KaK
NPUBOAMT K GONBIIKMM TEIIOBLIM IIOTEPSAM Ha PAcCeMBAHNE MOLIHOCTH HA HEM U
HeyRoGeH, MOCKOMBKY JUIA HerO MoTpebyloTesa rabapHTHbIe pe3UCTOphl VIS paccer-
panus Gonpimx Momaocreil. [Ipumenenye 6amacTa Ha peakKTHBHOM CONIPOTHBIE
HUK Gonee npeanouTHTeNRHO. ITpH HCNlONB3OBAHNN PEAKTHBHOI GALIACTHOM HATPY3-
k1 L1 coBmMecTHO ¢ peakTHBHBIM CONPOTHBAEHHeM GannacTHoil uenn BALLAST
PACcXOJyeTCsl OU€Hb MATO SHEPTHH, MOCKOJBKY PEAKTHBHEIN TOK IIPOCTO Bbi3LIBACT
NepeExo]| 3JIEKTPHYECKOI SHEPIMH B MAarHUTHYIO H obpaTHo. Ho peakTnBHEIi TOK
BJAMAET HA MHTepBaTH nepexmouenus Q1 u Q2, nosroMy HeO6XOAHMMO OYEHb TIIA-
TENLHO ONPEAEIUT: MHAYKTUBHOCTL L1.

Boixoaxoe HanpspkeHue Ha Bbixose T1, Ha KOTOpOM ycTaHOB/IEeH Ga/UIacT, yTpau-
paetcs 10 22 kB ymuoxuTensubMu uonamu D20-D25 n konpencatopamu C20-C25.
Pesucropsl R21 1 R22 nutaloT A0NOAHUTENLHEI YMHOKHNTEND, COCTOSILHI M3 ZHO-
aoB D26-D29 u koupencaropos C26-C29. Dra yacTs cxeMsl aeT JONONHUTETHHOE
HANpsXKEHHE 3KNTAHUA HA BKIIOUCHHE Ja3epHoil Tpy6ku. Korpa nocruraercs Tok
paspsaa, D26-D29 cMmemalorca B NpssMOM HANPaBICHHH M CEKLHs 3a:KHIaHMs aBTo-
MaTHYeCKH OTKIoYaeTcs. AHOJ Na3epHOil TPYOGKH NMOKa3aH o CTabHIM3HPYIOWMMH
pe3ucropamu R23-R25, koTophle MOMOraioT NpeAOTBPATHTS APOXAHHUE SPKOCTH
CBEYeHHS TIPH paspsjie.

O6patawiii BeBoj REF nyieT oTxaTona azepHoii Tpy6xu yepes BoasTMeTp M1 n
WyHTHpYIowHe pe3rcTophl R20 1114 obecnierieHHaA OTKAOHAIOLETO TOKA 10 MA.

NMopngox cGopku cxemul NUTAHKA Aa3Epa

ITpu c6opke yCTpOIiCTBa BHINONHHTE CNEAYIOHYE AeHCTBISA:

1. HaroroBsTe OCHOBHOI KOpITYC, KaK MOKA3aHO Ha puc. 8.4. Ml Hcnosib3oBam
MaTepHal U3 TIACTMACCH JieKcaH (mosmkap6onaT) 0,16 cM YepHoro LBETR, KO-
TOPOMY MOKHO JIEI'KO IPHAATH HY:KHYI0 (OPMY Ha CTaHKe Jyis CTHGAHMA MeTal-
JAUYECKUX UCTOB. O6paTHTe BHUMAHHE, YTO MOKA3aHbl TONBKO BHELIHHE pa3-
MEPBI, TOCKOIBKY HECOXO0MMO NPHMMEPATh KOHKPETHHIE KOMIIOHEHTBI NIEpPEL
TEM, K&K [IPOCBEPANTEL OTBEPCTIA. BMeCTo JlekcaHa MOXKHO MCTIG/Ab30BATS AJII0-
muamii 0,09 cm, HO NpH 3TOM HEOGXONMMO YAEINUTE 0COG0E BHUMAHHE M30J1S-
LMY OT BBICOKOI'O HATIPsDKEHsA.
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Puc. 8.4. WarotoeneHune kopnyca mogyns EN1

CoGepure neyaTHyIo IIATY HCTOYHUKA ITMTAaHIA, KaK ITOKa3aHo Ha puc. 8.5.
B nanHOM mpoeKTe ucnonL3yerca roTopad nevarHas maata PCB, koropyio
MO3KHO NIpHoGpecTH Yepes www.amazingl.com. Bosiee onbITHBIE KOHCTPYKTO-
Pbl MOTYT NP K€/IaHUH M3TOTOBHTH COGCTBEHHYIO MEYATHYIO TUIATY MM HC-
NMOAbL30BATE MAKETHYIO IWiaTy. [Ipu 310M HEOGXOAMMO OGPATHTE OCOGOE BHH-
MaHHE Ha mHPOKHC ﬂ,OpO)KKPl rewyaTHOH IIaTH IO ee KpaﬂM, MOCKOMBKY OHH
IIOKA3BIBAIOT LIEMb IIUTAHHSA M IIO3TOMY [IOTPeGYIOT UCIONbL30BaHUA B MaKeT-
HOIf rTaTe npoeoja GoJbIeEro ceyeHUa WHHLL — #18. Mapkiposka Ha rate
PCB pxmiogaeT ¥ HeCyIecTEYIOIHE A1 JAHHOH CXeMEI, HO HCIIONb3yeMEIe B
IOpPYTHX CXeMax HaAmicH, 0603Havaoye MecTa pacrookeHHs 3/1eMeHToB. B
JA2HHOM NPOEKTE UCNOJIB3YIOTCA TOJBKO T€ 3JIEMEeHTH, KOTOPBIE 1I0Ka3aHbl HA
cxeMe (cm. prc. 8.3) n nepeunciens! B crelugHKInHMH B KOHUE miasbl [TosTo-
My NPOABIAHTE AKKyPaTHOCTb B YCTAHOBKE KOMIIOHEHTOB CX€Mbl MCTOYHHKa
IIUTaHMA Aasepa Ha mwiare PCB.

Cobepure ATy cXeMbl 3a€PXKKH M IIMTAHIS HACOCA, KAK ITOKa3aHo Ha puc. 8.6.
CobepyrTe TUIaTy CX€MBI BLICOKOBOJIETHOTO YMHOMKITEJIA, KAK IIOKA3aHO Ha puc. 8.7.
MoskeTe HCIONIB30OBATh MOHTAaXKHYIO ILTATY.

Co6epure Teruioorsor aaa Q1 u Q2 p prAe CKOODI 1 KATYLIKY MHAYKTHBHOCTH
a1 KoHTpons Toka L1, kak nokasano wa puc. 8.8. BaxkHo, YTOGHI OTBEpCTHS
ana Ql u Q2 6BUTH TINATENBHO BEIPOBHEHEI M He HMEH 3ayceHuer. KonTax-
Thl HE JOMAKHBI HCIIHITHIBATE MEXAHHMYECKOTO Haﬂpﬂ}KeHHﬂ, H KOpITyC TPaH3H-
CTOpa JOKEH UMEeThb NOJIHBI KOHTAKT cO CKOGOI A1s 3(ppeKXTHBHOrO OTBOAR
Tenna or TpaHsucTopor Q1 1 Q2.
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YepHule TOMKKM NOKA3LIEAIOT COSAVHEHVA BHELUHMX NPOBOLAOS, KaK NOKAIAHO SB1cpuc. 8.8

Hapuec. 8.10u 8.11

MNokaaaHHan nevaTHan nnarta PCB yHuBepcansHa AR HECKONbKUX MPOEXTOB W, BOAMOXKHO, HE
MCNONLIYET BCE 0BO3HAYEHHBIE KOMNOHEHTH B 3TOM NPOEKTE
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C6opka nokasaHa ¢ UCNCNb30BAHWEM NEYaTHOR NAATLI, KOTOPAn UMEETCH B HANVYWK
{cm. www.amazing 1.com). KoHCTPYKTOpbI MOTYT MCRONb30BAaTL MAKETHYIO NaTy ¢ nepdopauveit
OTBEDCTHIN M BLINOAHATL NPCBOAHBIE COBAVHEHUA, RYGAMDYR NOKA3AHHLIE HA PUCYHKE A0POXKN

Puc. 8.5. C6opka PCB
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Puc. 8.6, Mnhata 3aaepxxu 1 NUTAHUA HACOCE

NMpumevanue:

HCNOnL3yiTe MOHTXHYIO VIaTy ¢ nepdhopaumein 0,25 v i aHanoriHHy0 nNaTy APy X npou3BgavTeneii.

MyHKTMPHLIE MHMN NOKA3LIBAIOT BHBOABIKOMNOHEHTOB, KOTOPLIE NCTIONBIYIOTCA [UTA COBAMHEHWA C ThUIbHOR CTOPOHLI
MIKETHON NNAaTH C Ney xHoy et OTBePCTUA.

ormM

MasHbie COeArHEHIA B TONKAX,
rae UMeeT MECTOD BLICOKoE
HanpAXeHWe, HoMKHLI GbiTh

FAAAKMMU W LUSDOBWAHBIMW
HVBOARD  ANA YMEHBLIEHMR YTe4YKI BCNEeACTBUe
KM1 orm KOPOHHOMO paspsaa. 310 06R3aTenbo,
AAXE ECMA YCNCBUE POTMBOPEYNT
O6BIYHBIM NPaBMRaM NARKK
T-o-——-e——e—-o—e——e—o——o-—-——o--
1 { MpeagapuTentbHo NPOCBERNUTE 3TH OTBEPCTUN AMAMETROM 1{
0,16-0,24 cm oA YCTAHOBKM BLICOKOBONETHBLIX KOMNOHEHTOR
—L--—o—o-—-o——-—e——--o-—o—-e-----e-—--
|

e & |

Puc. 8.7. BuiCOXOBONLTHAA NNara ¢ Uenwio 3anycka
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YCNoBHO NOKa3aHa yCTaHOBKA
Q11 Q2; Q2 ponkeH yCTaHABNMBATHCH
papom Ha obuiei cxobe, 1 OHY
DOMXHB BbiTe M3OANPOBAHL!
CRICAAHBIMW NPOKNAAKaMA

oT ckobui TennocTeoaa HSB1
Croba
TennooTeoaa
MNpoxnaaxy BO3AYLIHONO 3a30pa HSB1 B rotosoM
onpenenaioTCa Ha aTane TeCTMPOBaHWA erae. Mcnonbayitte
1 Kanmbposkn AMOMUHWA TONWMHOR 1,27 Cm

220"

o.aa-r_éb_'_._-__—&)—.;?ton
-——1.5o~| [ J

] |--a— 0.35%

LOpoccens ynpaeneHus Toxom L1

Cro6a rennooteona HSB1 ¢ yxasanuem
pasMepoB anA yctaHoskn Q1, Q2,
KaK Noka3aHo Ha puc. 8.4

Wcnons3yidTe NnacTUKOBYIO OCHOBY NNWHGA 3,2 CM C
BHYTPEHHUM ApamMeTpoM 1,59 oM. TuarensHo HamoTaiite

40 BATKOB POBHBLIMK CNOAMU, 3AKDENWUE C NOMOLLLIO NIEHTH!.
Vicnone3yitTe BLICOKO4ACTOTHHIN NpoeoA, #22 Litz. KonwyecTeo

NPOKNaaoK BO3RYIHONC 3a30pa ByneT onpenencHo Noaxe.
Moxa ckpenvTe cepae4“HUKN BMECTE, CNOMNL3YH INACTUYHLIA Marepuan

Puc. 8.8. C60pka COCTABHLIX Y3/10B W CNELMancHbie gertany

6. ITomecTure COOPOYHLIC Y3/IE1 B OCHOBHOI KOPITyC, Kak NOKa3aHo Ha puc. 8.9.
CregyiiTe pacnosoxeHmo geTaneii 1 CBEpAHTE OTBEPCTHSA 110 XOAY BHITOJHE-
HHs pa6oT (cum. puc. 8.8). BeicOKOBONETHBIE KOMIIOHEHTH (PHKCHUPYIOTCH Ha
CBOHX MECTaX C IIOMOIHIO OXBATLIBAIOWIMX KperuleHuii. Jipyrie KOMIIOHEHTEL
3AKPENNAIOTCA C IOMOLUBIO OGBIYHBIX BHHTOB H raek.

O6GpatnTe oco6oe BHIMaHKE HA Tpancgopmatop T1. ITOT KOMIOHEHT NMe-

€Tcsi B HUIMYHH B COGPAHHOM M TOTOBOM K MCIIOJIB30BAHMIC BuAe. ONBITHEIE

KOHCTPYKTOPBI MOTYT U3TOTOBHTE M HAMOTATH CBO# TpaHcgopmarop. OH gor-

¥E€H COOTBETCTBOBATH CJAEAYICIIMM TPeGOBAHNAM:

~ CepAeYHMKHM M3rOTAaBJHBAIOTCA M3 MaTepuana Magnetics #40658 nan
#40787;

—~ BTOpHYHAas OOMOTKA BHIIOAHAETCH HamMoTKolH 2500 BUTKOB MarHUTHOTO
IIPOBOJIA C TOJNCTHIM NOKPLITHEM #34 Ha 60GHMHY € BHYTPEHHHM HHaMETPOM
2,54 cm. HcrmonpsyiiTe TeXHUKY HaMOTKH, aHAJOTHYHYIO H3TOTOBJIECHHIO
0OMOTKH OGPATHOTO XOAA ¢ «HaYaJIOM» Ha MOTeHIHaJle 3a3eMIeHHA BLICO-
KOBOJIETHBIX TPaHC(OPMATOPOB B TE/IEBH3HOHHBIX TPHEMHHKAX;

— Ut nepBHYHO 06GMOTKH Hconk3yitTe 50 BUTKOB Mpopoaa #20 Litz, Hamo-
TAHHBIX POBHBIMH CJIOAMH, C AOIIOJHHTEIBHOI 0GMOTKO# 13 6 BUTKOB nIpo-
BOAA #22 115 TUTaHUA ABUTATENA HACOCA, ITH IEPBUYHBIC OGMOTKH HAMO-
TaHblL € YY€TOM JMaMETPa CepAeYHUKa H BXORAT BO BHYTpeHHUI fuaMeTp
2,54 cM BTOPHYHEBIX OOMOTOK.
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10.

PaaumecTvTe 3a ‘=i FHy D
YCTPORCTBA, Kak
u NOKA33HO, 1 NPOCBEPNUTE BUCLAMP ]
b - QN TG TCTIYS e OTBEPCTHA A
5w P VX YCTHOBKM
P B8Ul
m

]

b MO 308 1VE] ]
OreepcTvn
NPERHAIHAeHY
LN Kpennerma
WOMCTPYKTMBOB C MomecTnTe L1 ha kyCoex !
HCNONL30BAHWEM =1 ABYCTOpOHHER NBHTH 2,54%7.62 cMw
BMHTOB W raex nowm [, Bue
4,40-0,75 pofima -
Kpenneswe C puc. 8.8. 3admxcupyiite ¢
ﬂf YCTAHOBKN NOMOLLILO NBYCTOPOHHBR

 aaneren e 254762 cu 38uyTa oT KOPOHOI0 PAIPAA SHI
BuecTe ¢ LWiynr OxpaTbiBaouMx Zaxumos TYET2
CAMMUM HIME- BONLTMETPA
PUTENbHBIM R20
npuGopom M1
(o)
T2

We
BHUHTSI W FAIKYW
6-32x 1/o pioiMa

Cpwc. 8.4

Puc. 8.9. C6opka Kopryca MOAYNst UCTOYHWKS NUTAHUA C YKA3aHWEM pPacronoXeHns
M KPENNeHnn KOMMOHEHTOB

BrinmosnuuTe anexTpHyeckne coeHHEeHHA KOMIIOHEHTOB IepBoi craauu c6op-
KM, KaK nMoxa3aHo #a puc. 8.10, ITocTapaiiTeck NCNOIB3OBATH UMEIOIMECS BHIBO-
ZbI ¥ HApAIHBaHTE KX € IIOMOILLIO IPOBOJIOYHEIX BHHTOB TOJNLKO B CIyJae Kpaii-
Heil He0GXogHMOCTH. BHelllnHe BHIXOAANME H3 KOpIyca NPOBOAA AOJIKHEI
HMMETE IMHY He MeHee 45 cM 1 GyZyT oGpesaHbl 10 H)KHOTO pasMepa NpH OKOH-
gaTensHOI cBopke. Mcnonpayiite BbicokoBoETHBI Tpopox WR20 kB pmiHoit
90 cM B KaueCTBe BLIXOTHOTO MPOBOAA BbICOKOTro Hanpsukenns HVOUT.
Hcnoneayitre nposon WR5 kB pymiHoii 150 cM B kayecrBe 06paTHOTO IPOEOAA
Bbicokoro HanpskeHna HVRET. Jina apyrux coearHenmii HcnonpayiiTe Ipo-
Bon WR #20.

CoeanHNTe KOMIIOHEHTBI BTOPOH CTagHH, KaK MoKa3aHo Ha puc. 8.11, uo uc-
none3yiire npopox WR24 1 ckpyumpaiite IpoBoga TaM, Tie OHHM HIYT Napoii.
HaroTopbTe KpBILIKY, Kak II0Ka3ano Ha puc. 8.12 n3 micra amomunns 0,9 cm.
Jlns BHIMONHEHNS GOABLLUIOTO BO3AYLIHONG OTEEPCTHA HCOAB3YHTE IIATY 1S
BBUTMJIMBAHHSA OTBEPCTHIT IIH KPYrOBOH NPOGOMHHK, HIM Xe IPOCBEpINTe
HECKOJIBKO HeGOJIBIHX OTBEPCTHI MO KPYTY M yRAJIHTE LeHTPaIbHYIO Y2CTh, &
3aTeM 00TOYHTE HAMHWIBHHKOM oo l'IOJIy‘lEHP[H pOBHOFO Kpaa.
TIpucoeaunuTe pazHaTop, BEHTHIATOP M HACOC K KPBILIKE, KaK OKA3aHO HA
puc. 8.13.
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Puc. 8.10. C60pouHbiil YepTex COCTABHLIX YaCTel nasepa C ANEeKTPUYECKMMIN
COEAMHEHWAMW NEPBOR CTAONN

Mpumevanne:

TNy coepmieHnAX NOCTAPARTECH MCTICALINEFTTH MMEIOLIMECH BLIBGALI KOMNOHEHTOE. ECnmn oHMcmuxom xopoTki, Bl
DOITKHBE X HAPACTUTL C NOMOLLLIO MPOBCIIOHHLN BHTOB WM aHANONVHHLX CPERCTE. NiPU HApaWMBaH BCES A NCNIONL3YIATE
NPOOCYITONO XE AUAMETDA M MIONALMM.

A==
]

e

Puc. 8.11. C60pouHbI YepTexX COCTaBHLIX 4ACTel Nasepa ¢ ANEeXTPUHECKMMN
COEAMHEeHUAMIM BTOPOI CTaann
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Mpuwmevanue:

YKa3aHu BHYTPeHHKWe
pasmepsl, COOTBETCTBYIO-
LME PA3MePaM KOPTyCa,

Hcnonsayire amomnHwii
TonuwwmHoit 0,9 cMnnpoae-
naifre oTBEpCTVE BONBLIOTO
pasmMepa o obecneveHns
NOTOKA GULYXE OT BEHTUNS-
Topa 4epe3 TenncotmeH-
HiiA DO AT PO,

QO6parure BHUMaHWe,
HTO KPLILLIKA [oNXHA BuiTe
3a3emMNeHa 3e1eHbLIM MPo-
BOAOM UCTOMHNKA TUTAHMA.

Ceepmare npyrme oTeep-
CTWMA NO XOAY BHINONHEHN
paGoT, NPUMEePss COOTBET-
CTBYIOLYIE KOMMNOHEHTBI.

Puc. 8.12. ViarotoBnenve kpuilikn

HeGonbwoe graepeTue
ANA 333EMNCHUA KDHIUKA

3ENEHLIM NPOBOAOM

WCTOUH™A NWTAHMA,

KaK ¢ )

Ha pue. B.10

Bertunarop

Cxema ycTaHoBM BeHTunATopa FAN1 Ha panwaTop
Puc. 8.13. Kpbiluka 1 KOMMOHEHTHI CUCTEMbI OXNTAKAEHNA
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11. CoGepuTte pykasa M NEPEXONHHUKH CHCTEMBI OXJIXKAEHHS, KaK NMOKa3aHO HA
puic. 8.14 1 8.15. Harauure naTekcHelil pykas BHyTpeHHNM guaMeTpoM 0,64 cm
Ha HHUNTNENAs PAJHATOPA WM COSIMHUTE HX ¢ MOMOINEI0 epexoannka 0,64 cm,
J1s NpOBOAOB NMUTAHWA MOXKHO HCIIOAB30BATE COEAMHEHMSA C THE3AOM H LITE-
KEpPOM, IPH 3TOM KpHIlIKa GyAeT NONHOCTHI0 n3onuposana. [Iposoga nomkHet
HMMETb ROCTATOYHLIH MPHITYCK, YTOOLI MOXHO ObUIO CABHHYTH KPBIKY JUIS
nocrymna k cxeme. O6paTiTe BHMMaHNe Ha BbICTYn 6€30MacHOro 3a3eMyieHHA

METAJLTIYECKOH KPBINIKH.

o

4
/7]

QI.EIZH

‘/.’
S
O6parHwii nposos,

3eneHulii NDOBOA, RLICOKONO HANPAXEHNS
MR 3a3EMNEHNA_» WREKV

KPLILUKIA
BhiCokoe Hanpaxenne,
ncnonbayiite WR20KV

/ PyKaB OXnaxaeHua
HOSE1 k
Ra3epHOt

ronoske

Fvtanne
Hacoca

Muraxne
BEeHTUNATOPA

Y BWHTLI ANA CKRENNEHUA 32XMMOB
W kpoitukit SCR4(10) #6x3/8 moiiva

MoxeT 6biTh, NPUAETCR YAANUTL RNACTWKORYIO
KPOMKY BOKDYT KOHTaKTOB A1 NOAKNIOYEHWA
HaCoCta AN TOro, 4ToGL NOAYYUTE BO3MOXHOCTE
nadikn. O6parviTe BHWMaHWE Ha ykasarenum
NOMIPHOCTH HA KOPNYCE HACOCA U He
fepenyTaiiTe NPOBOAA MUTAHVA HACcoCa

Puc. 8.14. OxoHyaTenbHblii B KOHTPONAEPA U CUCTEMBI OXNaXAeHNA B chope
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NazepHas TpySxa

Pyxas1 12"

ADPTR1
=] )

Hacoc PUMP1

HanonHeHwe
PINCH NMpu yTeuke BOAK 32XMMUTE DyKaB

Pyxas 2 8"
Pyxas 112"
Pyxae2 2™
PyxaBa HANONHEHWA W CAWBA NETKO
NepeKpbiTh, 3arHyE W 3aTAHYE UX C
NOMOLLBID OXBATHIBAIOLWWWX 33KUMOB
Paawaropl

Pwc. 8.15. KoHTYR BOAAHOro oxnaxaeHws

NMpumevanwe:

HapexeTe 5 o1peakoe pyxasa HOSE1 U3 CUNWKOHOEOND Kay4yKa BHYTReHHUM auameTpom 0,64 cm, Kak noka3aHo HA
pueyHke. OTpesaku, nomeserHbie PINCH OFF, wmetot ajHy 30Cwm.

HapexsTe 5 oTpe3koe pykasa HOSE2 3 CMKOHOBOr0 Kay4yKa BHYTPeHHUM auameTpom 0,64 Cm, kak NnokasaHo Ha
pucyHre. 3ameTuTe, HTO NPHBEASHHLIE PDASMED LI OTHOCATCH K AMTaIoWwEeMy kabenio grmHoi 90 cmMexay ronoexkci nasepan
MOAY/IEM UCTONHUKA NMTAHKA. ITY BeNMYNHY MOXHO MEHATD MO YCMOTPEHWIO KOHCTPYKTOPA. 3T0T PUCYHOK BLINONHEH HE
B Macwwrabe, a CNyXuT TONLKO B9 NPeAoCTaBNEeHNA HHGOPMALIMW O KOHTYDE OXNaXASHWS.

YeTtuipe nepexonrvka ADPTR1 npeacraensiior coGoi aantepu ANM COEAMHEHWA DYKABOR DA3IMMHOIO AMAMETPA.

Oea TFIT cny»ar pna HANOMHEHWA K OYMCTKU OXIAXAAIOLER CUCTEMBE OT IMy3bIPLKOE B03AYXA. [ins NPasubHOR paboTw
NOAKMOYEHB M 3aXAaTsl ABE TPYOKU C 3KUMaMK,

Fputo6Hapyxervn kaxkoii-nubo yTeqku moxer noTpebosarscanepexpuitie pykasa HOSE T, coeaMHeHHO C BLXoaoM
Hacoca PUMP1. BCe OCTa/EHbIE LLAAHI M COBAMHEHUA HE ByAyT NPOTEKATE, €GN HAABUHYTL PYKaB riylxe Ha apmaTypy, no
MeHbiel MepeHa 1,3cm. ByabTeocoGeHHo OCTOPOXb NP COSAMHEHWN PYXAE08 C TpYGKOA nazepa. Mpunaraiite ymepet-
HOE yCuAMe ONR TOro, HTolbl HANETH PYKAB.
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12. TIposeprre nazepnyio Tpyoky LTUBI u conocrasrre e€ ¢ puc. 8.16. Byavre
OYe€HL BHIMATEJLHBI, MOCKONBLKY Tpy6Ka oYeHs Xpynkas H ¢ Heli Haio obpa-
IMATBCA COOTBETCTRYIOMKM 00pascM.

HATE, WO B nasepa
BCTARNEH MASEHLKMH KOMOHEK XNOMKA JUTR JAUATH
3eprana ot Bnarv. OueHs BaxHO, WiIobtl OH OCTaBanca Ha
MECTE B NEPVO/IL, KOMLa MA3ED HE WCNONLIYeTCA,
cpenk. ECTecTBeHHO,

Wc

BO BPEMA paﬁmu €ero cheny
NAACTUKOBLIM NMHUET 1 DMEHL BHAMATENEHO CREANTE 33

TEM, MTOGK HE XOCHYTLCA M w00 T JEPKARA
Obpammin
a;?u.m ‘o Buixon 80Ab!
RO » AR pRaa
HanpaxeHua Bxon Boas P pas N

\

S 4

e F i
TP —— Ta308L81 A Yoy 7 B x na
- cyom. ¢ h:
Podwmrons KOMOYEK BATH HA BpeMA, kOfaa nasep
HE HCNONLIYETCA

Puc. 8.16. CoeavHeHne petaneit nasepHoit Tpybku

NMpumevanue:

MokazaHHan Ha PUCYHKE nasepHan TPYGka Guina pa3paboTana B Halwen NAGoPaTOPUK M M3rOTOBNEHA B CNeLManbHON
CTESNLY YBHOA MACTERCKON. MOTYT MCNOMA JUEETYCH U ADYTUE NajepHbie TRYOKU PV yCnoBwi, 4To GyayT BbiaepxaHb cneny-
olpMe NapameTpLl:

BLEO0LOHAR MOLLHOCTL Gonee 15 Bt canmHoit Banke! 10,6 mx;

pasmep 50 mMM;

UwHa pedexropa B COUTBETCTEMA CPWC. B. 16 1 ONGan@mseTen IKCNEPUMEHTANLHO;
prameTpaysametiee 1 mm;

1AW BHME TTYHA MeHee 2 MK;

Ka4ecTeo myHaM2<1;

pexaam iy4a TEMOO;

1afx v Hanprxexue 15xB;

Hanproxerme cpataTosanun 22xB;

patoumiTox 10-15mA.

He HanasnueaiiTe HaTpyGry nasepa, NomecTure ee onpnyccucnonbaoeamemﬁycpepnoro MaTepuana mMexay TpySkoi
MPHKCPYIOWLER NOAEDOTICTN.

CoegyHTentHbie PYXasa A5 DoAKOAOLGN BOfb AOMKHbE GHITh M3rOTOBNEHEI M3 USONSLMOHHON PE3VHBLI W NNECTVKE.

ColMOAARTE NONADHOCTD BLIC! ML HANPSLKE HKA, NOAOXMTENGHLIA (+) NOMIOC BEITHKNE YHANPRKEHMH A0MKEH OLITL NOA-
KMNOMEHHA CTOPOHE BLIXOAA.

Hchonsayvre NnOCNeA0BaTeNLHO CORAMHEHHLA De3NCTOP 2030 KOmM 4,17 MOAKMONEHS NONOKIATENMLHONO NOMOCA Bbi~
COKOTOHANPSIKEHMS.

MMTaHME HUKOTAA HE ACSTKHO MUY RIHATHCHHA TPYGKY 663 oxnaxaeHA BOAOH, M TeMNepaTypa TpyGKM HKOr 1A HE NODKHA
nposaLa™: 25 °C. HeobxoaumMe#i pacxoa BoAH ANa HenpepuiBHCH pabo T Nasepa Ha NoONHYI0 MOLWHOCTL — S IUTPOE.

ECrm ToK CvMwkom GonbLUOH nnn ManeHbkMin, BLIXOAHAS SHEDIA YMEHLLIAETCS.

Brior proe 3eprano fonxHo GuiTb Cyxm, ero cneayeT 3awmuars abcopbrupyIowm Xnonkom.

JlasepomHe cneyeT NONb30BATHLCS NPY BAXKHOCTV BO3AYXa Bultue 70%.

C6opxa nazecpHoON ronosuu

Huxe onucaHbl 3Tanbl CGOPKH JIa3€PHOI FONOBKH:

1. HsroroBbre KOpHYyC Jia3epHOIT FOOBKH M3 NOAUKAPGOHATHOM TPY6KH UIMHOIN
55,88 cm ¢ TommmunHoii crenok 0,32 oM ¢ BHyTpeHHHM auameTpoMm 6,25 oM, xak
nokazaHo Ha pHc. 8.17. YucTelil IACTHK NO3BOAAET BUAETH BHYTPEHHIOIO YaCTh
TOJIOBKH, HO B TO k€ BPEM: HENpO3patieH Jis nasepHoro uarydenus 10,6 mk.
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NpunaaTe k nazsepHoi
TpyGxe KoHTaKT
AT NCOBONA BLICOKONO
HaNPAXEHHUR
HeBo3MOXHO. OGmoTailTe
BOKDYM KOHTAKTA HECKONLKO
Nasepnan TpyGKa paamellaetca Ha BUTKOB T ¥ VA LIMHBI
DBYX KONLUAX W3 NEHHOrO Marepuana W 3aUKCHDYATE Kaneibxof
FOAMI1 ang Gydbepvaaummn CayHaiHore IMOKCHUOHOMH CMOTL
yAapa unv Bubpatmu. OGPaTUTe BHIMAHKUE
HA BLIEMKY KaHANDB B KONLUAX AN NPOXORA
DeREM PYKZBOB CHCTEMBI OXNAKOCHWA W NEaa L8 NUTAHUA
woser LTUBE ™ wes. HOBEY oo
! 1
(—-—-—-—-——-—— o], TR fpyxua
Tpy6xa oM nMHILI

KnanaH

Bun cboxy He
NepaaHWiA AUCK

Henonbaywre 3 ewHTa SCRWA,
Buacnepend nacnonaraese nog yrnom 120° apyr k
\ HanazepHyo npyry. Mcnonsayite b switos SCRWA nnn
FONoBKY mcargu“u rONoBKM Naszepa Ha Kopnyce
. HEOBXOMOCTH

NOCY ARDMTEALHO NDOCBERNNTE (TN CTen

Pwuc. 8.17. Nasepnan ronoeka. Bup c60ky 1 ¢ Topua

Npumenanue:

BbbonL 00 MANYHEHWUE NAsepa Ge3+ 1 sy N ITMHIB! MOXKET W TV Wb A-O1TRCS O MHOMAUTL GKTHHECKMULTIDAMEHSHIWA.

TouHan pesxaTpebyeT HOoKYCHDYIOWSH NMH3bL, K MUEINS NOKAZAHA BCTRRMGHHON B TRYGKY M HR\BHAIDWIBICA HanepenHwi
Ancy. Jimiaa oGecneqmnBaeT CKOHLEHTPHPOBAHHbIA My, CROCOGHLIA NPOXMraTL GO/MBULIMHCTEO0 MATEPHANOos,

Bonee cnoxxan onmmieckan cuctema obecneuneaeT Takyo kosummaumio (Gokycrpoexy) myua nepen Goxycupyiowein
NMH3ON, 4TO BO3AYX NEpen GoKyCOM NPAKTUHECKM BIPLISACTCA.

2.

HaroToesre nepemnmii 1 3agumii gucky DISKFRONT u DISKREAR, micnioms-
3ysi NPOYHEIE CTEpKeHb U3 MoNMKapboHaTa AviamerpoM 16 oM (6,3 moiima),
KaK IMOKa3aHo Ha pucyHke. IlepejHuit BBIXOJHOI JIHCK HMEET OTBEPCTHE
2,54 cM 119 BHIXOJA JIyda VIH NEPEXOIHMK ANA (POKycHpylomei mnH3sbl. 3ai-
HMii MCK M3rorarampaeTcs ¢ 4 otBepctuamm 0,63 oM juis pykaBos cHCTEMBI
OXJIAKNEHMSA ¥ IIPOBOJIOB ItHTaHMA. Bul MOeTe 3aTAHyTh WM OTIYCTHTE 3TH
TOYKH ITHTAHHUA, 3ATAHYB WIH OCJa6HB OXBATHIBAIOLIHE 32KHMBI MJTH H30JIUpY-
jomHe 3axuMbl. OHM He MOKa3aHBl HA PHCYHKE, UX KOHCTPYKIHA OCTaBJieHa
Ha YCMOTPEHME 3KCIEPUMEHTATOPA.

HsroTossre ocHoBaHue nasepHoii ronosku (HEADBASE) m3 mmacra amoMHHNS
rosmHoit 0,09 cM u umHo# 56 cM (cm. puc. 8.17). O6parure BHMMaHMe Ha
3arHyThle MO OCTPLIM YIJIOM Kpas juid ofecneseHUs IIOTHOro KOHTAKTa CO
CTOpPOHAMM TPYGKH M KPErIEHHS. BHHTaMM.

HaroToebTe KIANaH A1 3AKPHITHS BEIXOJHOTO OTBEPCTHA JIa3epa H3 alloMH-
HuA 3,18x4,45x0,09 cm. 3akpyrymiTe Kpas M IPOCBEPAMTE OTBEPCTHE IS OCH
kinanasa (cm. puc. 8.17).
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5, TlompenyTe pykaBa M IPOBOJIA MIMTAHMA K JIa3epHOLT TPYOKEe M IIPOIMYCTUTE MX
Yepes COOTBETCTBYIONME OTBCPCTHA B 3aAHCM JIHCKE.

6. TlpomeauTe OKOHuATENBHYIO COOPKY, KaK nMokaszaHo Ha puc. 8.18, Ho moka He
npukperusiite Xpbiuiky BuHTaMK. O6parure BHHManue Ha Apabiku (LAB1-
LAB4) noscHAIOLIETO H 3ANpPealoIero XapakTepa, KOTOPBIE JO/UKHE GBITh Ha
BHEMIHEH CTOPOHE NIA3€PHOI CHCTEMBL

INFORMATION uniimited
DANGE INFORMATION u €
AR RALRATION el Meber
e cevny ] Sttt
[===] *._..—.._ - VOLTAGE
LAB1Y LAB2 LABY LAB4
G
B MOXETE 3XITs yKaBa HANOANETMA
) wcnvea, neperrys ux. Takce neAcreve
- NPEKPATHT NONAYY LIWDKYNALUAM BORb),
W ITO COCTOAHME MOXHO
T-obpasan COXPAHMTL, 3AXAB Pyxas
apmarypa CXBATLBAIWUM
Banoambl 3AKAMOM AN

Cnne PE3UHOBOM
Harnontenne (s BoR

BpemeHHbii nCTOUMMK BOAS LAB3
£R

CHCTeMbt

OChk Boix0na Mysa

Puc. 8.18. NasepHan cuctema ana nabopatopHOro HCNONL30BaHKUA ¢ NuTaHuem 115 B
NEPEMEHHONO HANPAXEHUN ¢ NPUKNEEHHBIMKY APNBIKAMK

InCKTPUUCCKHE HCNLITOHNA a3epa

Ilpeanonaraercs, 9TO BCE COEAMHEHHA B Balleil CHCTEME BHINTOJHEHbB IPABHIBHO H
B COOTBETCTBHH C HHCTPYKIMAMHM. [N npoBepKK paGoThl Iazepa BHIITONHHTE CIERY-
IOWIME ONepaHH:

1. MNMoaroTossTe KOHTElHEP C YKCTOIT MMTHLEBOI BOJI0I M BCTABLTE B HETO DyKaRa
HaNOJHEHUs M ciinBa (cm. pHc. 8.18). BeacnipaiiTe prom Bojty 13 TpyGKki cimba
JIO TEX 1Op, NOKA BOJAAHOI KOXKYX HE HAMONHMTCH A0 PA3YMHBIX IIPENENOB.
BcTaBbTe pykas CIMBAa B KOHTEHHEp ¢ BOAoH M ybeauTech, yTo 06a pykana
HAXOJIATCA B MOTPYXEHHOM B BOJy COCTOAHHHN.

2. TMoaxIoynTe perynMpyeMslii MCTOUHHK HalPsyKeHHs IIOCTOSHHOTO TOKA, KO-
TOPHBIT MOXKET OGECTIEYHBATE TOK B HECKOJIBKO aMIiep, K KoHaencaropy C33
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(cM. pric. 8.6), cobmonas nonsapHOCTs. Me/IeHHO yBeMuKBaliTe HanpsoKeHHe,
[IOKa HACcOC He HauHeT nepexkauHBare Boxay. Ilojoxkaure HekoTOpoe BpeMs,
IIOKa 6)(11}’]‘ y,ua.neHbl I]y3b[pbl(ﬂ BOS}IYX& H3 CeKI.IHﬁ CHCTEMBI OXJIAKJICHHSA B
Jna3epHoii rosioBke U pajsrarope. Jaiite Boge Teus okosno 30 MuH 1 yoocTo-
BEPLTECH, YTO B CHCTEME HET YTEUEK M IMy3bIPLKOB Bo3/yxa. BaM, MoxeT GLITE,
IIPHAETCA HECKOJIBKO Pa3 BHICACHIBATL BO3MYX M3 IMHHH, YTOGH! B IIepBEIi pa3
sanycTHTh Hacoc. OTCOeRMHHTE UCTOYHHK ITOCTOSHHOTO TOKA.

BospMurre TpaHc(OpMaTOp IiepeMEHHOTO HalipsbkeHH (apToTpancdopMaTop
M M30MPYIONIMII TpaHCOPMATOP, NCTIGIBL3YIITE B KaYeCTBe GasltacTa TamMIty
60 Br). Ha puc. 8.3 rroxasaHa 1osie3Has Tecrosas cucTeMa A geneli ¢ nuTa-
HHMEM OT CeTH. Ybeaurecs, uto nepexmoyaren SW1 u SW2/R19 soncnoue-
He1 IToaknounTE OMH LTy ABYXAy4u€BOro ocuuuiorpada K TeCToBOH Tou-
ke TP1, a npoGuuk ToKa — K TecTroBoit Touke TP2, 3akopoTuTe BBIBOJEI
BTOpHuHOI1 06MoTkK T1 1 BpemeHHO cobepure L1 6e3 Bo3gymHoro 3asopa.
Y6eaurech, uTO NazepHas TPYOKa NOJKIIOUEHA K MMTAHHIO ¢ COOMIOAEHHEM
NOJIAPHOCTH, YTO NOJKII0YEeHB] BEHTHAATOP M Hacoc. Briounre nepexioua-
TeNb, 3aTEM MEIEHHO [IOBOpavYHBaiiTe PEryIaTop repeMeHHOro TpaHcgop-
MaTopa, OTMETHB, YT0 HEOHOBasA HHAVMKATOPHAA IaMII1a BKAIOYAETCA BMECTE C
OXJAKAIOIMM BEHTIWIATOPOM.

IosephuTte R19 B 10710K€HME «BKIIOYEHO» M IMIPOBEPLTE, YTO JAMIIOUKA LED
3aropaercs ¢ 3ajiepxkoii 5-10 c.

ITposepere popmy sonnsl B Touke TP1 (cM. puc. 8.3). INTonHocTeio noBepHMTE
R19 no wacosoii cTpenke u HabmogaiTe yBesMUeHHE NepHOsia KosebaHmii.
Orperynupyiire nepemenHoe conporusienue R10, uro6er nepuosn kone6a-
Huit cocrarmn 50 Mkc (vactora 20 kIy). 3amerkre, uro TOK B TP2 Oyens mMasr.
OTtxnoumrre NMUTAaHHE, IIOMECTHTE CJIO¥ JIEHTHI WIH AaHATOTUYHOTO MaTe€pHala
okono 0,25 cM auist nepBoit yCTaHOBKK BO3AyIIHOIO 3a30pa (cM. puc. 8.8). Ilo-
BTOpHTE 3TO, YBCJIH‘-IPIBEI.H 3a30p, A0 TexX ﬂOp IMOKa He nonyim're l'l()maﬂﬂyl()
Ha pucyHke ¢dopmy roaHb!l i TP2. Bu 1o/KHE MMETE IOABEM NMHKOBOTO
Toxa B TP2 7-8 A npu 6amnacre 60 Br na nuauu. 3ta BesnumHa TOKa npu
CHATHM Galnacra yBenruMres npumepHo Jo 10 A. Hamewmy naGoparopHomy
YCTPOIiCTBY moTpebyeTcs BenuunHa 3a3opa 0,076 cm.

Tenepr Bl rOTOBBI 3AITYCTHTD NA3EPHYIO TPYOKY M IOMYYHTH BBIXOJHYIO BHEp-
ru1o, Pacnonoxure TpyGKy Ha HEMPOBOAAMIEH NOBEPXHOCTU U TTPOBEPETE, HTO
IIPOBOZA NHTaHUA ITOJKUNIOYEHb] C NPaBHIBHOE ITONIPHOCTHIO M HAJIEKHO CKPeTT-
JIEHBI C KOHTAKTAMH, YIANHTE 3aKOPavMBAIONIYIO Harpy3Ky ¢ Beixofa T1.

Briumanue!  He nbiTaiiTecs NPUNOATL 3TV KOHTOKTYI, Bb MCNOPTUTE TRYDKY. BossmuTe Kycouek gepe-.

9.

10.

80 ¥ NomecTUTe ero 8 25-30 av nepeq sbixogom no3gpHON Tpybri. CHmnTe 30WmT-
HiliA KOMOYSH — XAONKOBUIA TOMNOH — U MAKO NPOTPUTES 3SPHANG QUESTOHOM.

Bo3sbMurre HaMEpHTENb TOKA BHICOKOH TOUHOCTH JUIA U3MepeHHA Toka 10 MA 1
BPEMEHHO BEJIOUUTE €T0 MNOCIE/IOBAaTENBHO € POBONOM 3a3eMIeHHS a3epa.
BrixniourTe BCE NEPEKIIOYaTENHM H CPpecTBa yupasjeHua. Bxaounre crcre-
MYy B IMHHIO 6€3 6a/L1aCTHOH HArpysKH € aMIIepMeTpPOM MEPEMEHHOTO TOKA.
Hanpasrre na3sep Ha AEPEBAHHYIO MHIIEHD, NPEABAPHTENBHO HAJEB 3aURIT-
HbI€ OYKH, BKJIIOYHTE ITUTAaHHE, 3aMETHTE BIIIOYEHHE HEOHOBOM JIAMITOYKH M
Havas0 PaboThl BEHTHASATOPA.
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11. Brxmouure R19 1 ybemrecs, uyro LED BrmouaeTcs ¢ sagepskkoit 5-10 c. Ecm
BbI BCE CAENANTH NPABMJILHO M 3aKOHBI Mapdu AeficTByI0T, TO NpH BpalleHHH
peryaaTopa 1o 4acoBO# CTpeNKe JO/KHEI YBUAETH Ha A€PEBIHHONH MHIEHH
ropsee naTHo. ITo BHeINHeMy aMIIepMETPy YCTaHOBHTE 3HaUeHHE TOKa 5 MA.
BrixoAHOI Iy 1a3epa JO/OKEH Telleph NPOXXHUTaTh AePEBSHHYIO MUIIEHD TAKHM
06pa3oM, YTO MECTO MX KOHTAKTA JOJDKHO PACKAIUThCA fobena. YoeauTeck, 4To
Hacoc paboTaeT H BOZa IMPKyIMpyeT 1o pykasaM. Hposeprre Hanpsokenme Ha
KJIeMMax Hacoca, OHO IO/RKHO eItk 56 B. OTkambpyitTe mkany UaMepUTesi,
YTOGH! CEPEIIHA KATE] COOTBETCTBOBAIA 5 MA, NPH 3TOM BCS IIKATA COCTABMT
10 MA. HaMepuTem xanuGpyeTcs NpH ITYHTHPOBAHME €re Pe3sucropoM. Mur
MCIIONb3yeM B KauecTBe 6azoporo 20 OM u npuMenseM ApyrHe, YToGkI IIOKa3a-
HUA [puGopa HAXONMIUCE B HYXXHOM iana3oHe.

12. Tposepkre Bce QyHKLMH, YOEAUTECH, UTO OTCYTCTBYIOT IY3BIPHKU BO3[YXa,
HET Ype3MepHOro neperpesa JeTajeii, ToueK NOTEHIMANLHOTO NMPO6os BbICO-
KOI0 HANPSHKEHUS, HEIMPOUYHKIX COSAMHEHHH, B Clly4ae Heo6GX0AMMOCTH npo-
BEJHTE COOTRETCTBYIOUIME KOPPEKTHPYIOIME JleiicTRIA.

13. OxonuarensHo cobepure U npoMapkupyiite yerpoiicrso. O3sHakoMETeCH €O
CACRYIOIMMM 3aMeYaHMAMHM. :

Ocobuic 3amcuannn

Hyxe [IPHBE/ICHA HEKOTOPAA NTONE3HAA HthopMaum OTHOCHTEABHO Jlaaepﬂoiﬁ CHC-
TEMBEL.

Onuna poxycHon nuHzL!

Bama nasepHas cHcTeMa MOXET MCIIONL30RATECS ¢ (POKYCHOIN JIMH3OI JUISi TOUHBIX
onepanMii, KaK, HANPHMeP, NPH TPaBIeHHH Ha META/UIe, FPaBHPOBKE MO JIepeBy HIIH
TIACTHKY, [IPOBEPKE MaTepHANOB, TOYHOH pe3ke, CBEpPJeHHIO M MHOTOMY JPYTOMY.
CdokycupopaHHas 3Heprus 6y/leT HPHBOIUTE K TOMY, UTO MOBEPXHOCTH GyfeT ro-
peTs kak conHLe! PoxycHpyIoLyio IHH3Y MOXKHO HaJIETh Ha YacTk TPYGKH €O CTOpO-
Hbl OTBEPCTHUSA B liepeaHeM NMcKe. Pelrite caMu, Kak Bhl ee 3aKpernure.

JIY‘TI Jla3epa 6e3 IIpHYIMEHEHH ,HOHOJIHHTCJIBHOI‘;I OIITHKH 06pa3ye1‘ mpnmee AT
Ho muameTtpoM 0,75-1 cM Ha paccrosym 3 M.

Brwmonme!  Heobxogumo OCTOROMHOCTL NP HONPQBNSHWA NO3e00 Be3 HaMureA (epPbe3HCR or-
POHANUBCIOWEH Uk, NOCKOMOKY SHEPMVA ABNARETCA HOKTOLOM NOBUILICHHOR NCHOP-
HOPM ONQCHOCTY, Q TAKKE HEe QOMKHLE HOXCQUTECA MIDGH B MeCTe, KYQa HONPOBNeH
nodep. Bee niog, yHaCTBYIOWME B KCNEPUMESHTE, GOMMKHL HOXOQUTHLCA 8 30UMTHLIX
cHKQx BO M3BeHaHUe TPOBM Mo3.

Pabora ¢ 6arapeen

Hcnosnp3oBaHye ne peHOCHOTO BAPMAHTA YCTPOICTRa JUIA paGoTH B MONEBLIX YCIOBH-
AIX NpeAnoaracT HUTHYHE 3apsKaeMoOil aKKyMynsaTOpHOii 6aTapen. BoaMoxuHO nc-
IOJIL30BAHHE APYTHX THNOB akKymyisropos. Hanpumep, akkymynaTtopsl cagosoro
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b FlazepHan ronoeka

— [
[ Knonka «lyck»

Bl MOXETE HE NCNONBL30BATL BEHTUNATOP
NPy paboTe B NONEBLIX YCIIOBMAX W

HENPORONXVUTENBHOK paboTe
WhnaHr nuraHma

PemeHs ana
neperockn  [1posBMTE MIOBPETATENLHOCT B PaSMELLEHIN
Garapeil n nCTouHMKA NuTaHuA. KHonka «[Tyck=
) NOQKMOYEHA, KAK 3TO NOKA3AHO Ha pve. 8.1.
Hawa mogens ana paGoThl B NOJNEBLIX YCNOBHAX
wmena 4 renveswie barapen 12 B, 4,5 A, 4to
ofecneumeano HenpepuBHWIO paboTy B Teuenre

"’ [ 14 NPV TOKE Na3EPHORM TPYOKM 5 MA

HcTouHWK nMTaHkA

Barapewn n wHeepTop
CHHYCOMOANLHBIX KONEGaHNA

Puc. 8.19. lNepeHocHasn cuCTeMa ¢ akKyMynsTopHoii Garapeeii

TpaKTopa WIH MOTOLMKIA MOTYT 0GecrieunTh 10 1 4 HenpepslBHO paboTEI 1Py TOKE
aazepHoro ayva 5 MA. M3roTosnennas B HAIMKMX MacCTEPCKMX MOJERb HCIOIb3yeT
YeThIpe relHeBbiX snemenTa 12 B, 4 A ¢ MHBEPTOPOM CHHYCOMAAILHOrO HATDANKE-
st 200 Br, kak nokasano Ha prc. 8.19. B atom coryyae npubop Takke nNpeacTaBiser
co6oii cucTeMy M3 IBYX wacTeit, npuyeM GaTapeH, npeoGpa3oBaTes U HCTOUHHK
MITaHMA cobpaHbl B €MHOM y3Jie € pEMHEM JUIA MEPEHOCKH Ha ruiege. JlasepHas
roJIOBKAa BCTPOEHA B yCTPOHCTBO, HMEIOLIEE BHUJ PYKbi C KHONOYHBIM BKIIOMATE/IEM

(cm. puc. 8.3).

Yucra suIX0gHOH ORTHRM

Ba’XHO 3aU[HTHTE BEIXOAHYIO JIHH3Y XJ0NKOBBIM TAMIIOHOM /1A MOTIOIHEHUS BAATH,
KOTOpas MOXET NOBPEAMUTE BLIXOHYIO ONITHKY. BhIXOAHOE 3€pKano HYXHO nepMoau-
YECKH OYMILATDH AI€TOHOM C IOMOMILIO TOHKO INETOYKM.

He 3a6bIBai1Te yAanaTh TAMIOH NEepe]| BKIIOYEHHEM MHTAHNSA, HHAYE 3TO MOXET
NMPHBECTH K MOBPEXKASHHIO 3epKaa.

Yucra cucremol _Ol.llﬂlllgel'lllll

MoxeT oxazaThCl HEOGXOAMMEIM BPEMA OT BPEMEHH YAANSITh My3bIPLKH BO3IYXa M3
cHcTeMbl oxaaxkaenusa. He pasaiite 06pa3oBbiBaTECA KPYNHbIM My3biphKaM, H3-3a Ta-
KMX BO3/YIIHBIX KAPMAHOB MOKET IIPOHCXOANTE HEPAaBHOMEPHOE OXJIAK/ICHHE 3€PKaf.
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Bpema paborw

CucreMa nokasana paGoTramomeil ¢ TokoM Tpy6kH 5 MA ¢ pesynsTHpyIomeii BEIXOX-
HO# MOIHOCTEBIO HanydeHn:a 10-15 Br. MoxHo eme yMeHpIINTE BO3AYIIHEI 330D B
L1 pas rromyuenus 6onbinero Toka TpybkH 10 10 MA. 3o obecnieussT BRIXOIHYIO MO
HocTb 210 20 B, HO Takke MOXET [IPHBECTH K N€PErPERy 3JIEKTPOHUKH, €C/IH STOT
pesxxuM paboTel GyAeT HCIIOIBL30BATHCA ITPOAOJIKUTENLHO.

Tecrosan ocHacTka o6wero HazHAUCHKMA gna yene
CNHTQHHEM OT CCTH

CxeMa yHHBe pCcanbHOI TECTOROI OCHACTKH IOKa3aHa Ha puc. 8.3. Mul HacTosTeIbHO
peKoMeRJlyeM 3Ty OCHACTKY U1 CEPBE3HOr0 MOOGHTENA WIM KOHCTPYKTOpa, 3aHMMa-
IOIerocs yCTpOHCTBAMH NMTAHNSA Ja3epos oT ceTH. OHa He TONMBbKO 0GecneurnBaeT
OTIpEZIE/IEHHYIO BIEKTPHYECKYI0 6€30MacHOCTh, HO MOXKET TaKXKe TIOMOYb TIpEXOTE-
paTHTL BHIFOpPaHHE 3JIEMEHTOB M3-32 OMHMOOK B BBIIOJTHEHHH COEAUHEHHE YCTpoit-
crpa. Hamu 1abopaTOpHH HCIOIL3YIOT HECKONBKO TaKUX TECTOBLIX IPHGOPOB OT
115 B, 3 A nepemennoro Toka go 220 B, 100 A tpexdasHoro nepeMeHHOro ToKa.

Ana 6onpmuncTea tpoexros fo 500 Bt npeptaraerca 1conbp3oBaTe H30JIHPYIO-
muit TpancgopMaTop M NepeMeHHbIi TpaHchopMarop L0 5 A. BummomnuTe coeau-
HEHMA, KaK M0Ka3aHo, ¢ MCIOJIb30BaHMEM IIpoRoJia #18 1 cobmonan noaaApHOCTs Ha
CTOPOHE, MOAKIIOMEHHOI K HCTOYHHKY MHUTaHus1. Bel MoxkeTe Takke HA6mopars TOK
B JIMHFH, TIOAKMIOYMBIIMCE K BBIXOJly MMJUIMAMIIEPMETPOM MOC/IEAOBATERBHO € 06-
el IHHUEeH.

IIpoBoj 3a3eM/IeHHA HENOCPEACTBEHHO COEAMHAETCA: CO MHYPOM IHMTAHHA, C
BBIXOZHBIM YCTPOHCTBOM H € KOPITYCOM TECTOBOTO YCTpoiicTBa. BrixomHo# nposox
TAKXe MOCNEAOBATENLHO COEAMHEH ¢ THE3/OM JAMIIOUKH 3aKOPauMBAIOIMM Itepe-
KIoqaTeseM. JTa CXeMa [O3BOMAET 33JaTh MAKCHMAILHBIH TOK KOPOTKOTO 3aMEIKa-
HHA 32 cYeT BHIGopa MOMHOCTH Ga/LacTHORH Harpysku. Korza cxema focturaer Hyx-
HBbIX [IAPaMETPOB, OALNACTHAA HATPY3KA 3aKOPayHBaeTcs lepeKIouaTeieM.



SR EEREERENR
fnasa 9

PyuHoec nyuenoe pymoue
Ha 6ase
nONYnPOROGHUKOROro
gHOQHOro fasepa

JlauHbiii npoekT obecneumnaeT oueHs GONBIIYIO OTHAYY AJIsl SKCIIEpUMEHTATOPR, pa-
60‘1‘3.]0]1(81‘0 c .naaepom, IMOCKOALKY pE3YyJIBTATOM €T0 YCHJIHﬁ SBJISICTCS HHCTPYMEHT,
KOTODEII MIO3BOJIAET NPOXKHIaTh H pe3aTh pa3IHyHble MaTephairl (pic. 9.1).

Puc. 9.1. BHewnwii BUA NONynpoBOAHWMKOBOFO AMOAHONO nasepa
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HenpepeiBHOE HaTyYeHHe C BLIXOAHOH MOIHOCTHIO 1 BT 1 sumisoit Bosms 0,7-1,0 Mx
TpebyeT MapKUpOBKH Kiacca IV u cobaofieHna ApyrHX yeJI0BHiL, KOTOPEIE 34eCh OIHCa:
HBI M 00 BbacHeHD!. Flapopmaiivsa 06 a1oM IpoekTe 0ueHb NOZPOOHA, IMOCKOILKY OIIMOKH
NpH 3aMeHe THOJIOR JUIA Jla3epa MOTyT 0G0HTHCH loporo. Ilpn pabore Heo6xoauMo Ho-
CHTB 3aIIUTHBIE O4KH, KOTOPBIE MOXHO NPHOOpeCTH Yepes www.amasingl.com.

PaccumntriBaiiTe notparith oT 50 1o 100 gonrapos Ha Bce KOMIIOHEHTH!, HE CHM-
Tas JasepHoro amMoya. Huorjga oHn ects B cBoGoxHO# npogaxe no nene ot 100 xo
200 gonnapos. Heo6xoguMoe TecToBoe 060pyAoBaHMe TPeGYyeT TONBKO H3MEPHTE-
Jeii nocrogHHoro Toka. CrenugHKams ycTpoitcTsa laHa B Tab. 9.1. Bee komnonen-

THI MIMEIOTCS B HAIMYMM HA YKa3aHHOM caiiTe,

TaBmmaa 9.1. (neumdrKaUMA PYMHOM MYNEBOr0 PUKLA

O6osnaveHne Kon-eo Onucauve

A1,R2 2 Pesuctop 470 Om, 0,25 BT (xenThit- o Tussii-KOpWHHEBbIN)

R3 1 PeaucTop 1 MOMm, 0,25 BT (KOPUMHEBLIV -4E PHEIA-3eN1eHbI)

M 1 PeancTop 4,7 kOm, 0,25 BT (XenTolii-pwoneToesii-kpacHbif)

RS 1 Mepementoe conpotuanexne 5 kOm

RB 1 Peavctop 220 0m, 0,25 BT («paCHLIif-KPaCHbIA-KOpU-HEBLINA)

"7 1 Peanctop0,47 Om, 3BT '

m 1 Owop BoinpamuTenbHsid TNS401

DIODES 3 JOwoa eenpaMUTEnbHEE INAOD 1, ncnonbayeTca 4nR TECTUPOBaHUA
nasepHoro axona

Ci1-C4 4 NMnacTvkoewii kovgercarop 0,1 mxd, 50 B, obpatute
BHuMaHne HaC3Ha S3

C5,C8 2 INEKTROAUTUHECKWIA KOHNEMCITC 10 Mxd, 25 B BepTvianbHoi
YCTaHOBKM

[0 3 1 Imckoseit kornencatop 0,1 mkd, 50B

c7 1 INeXTPOAMTVHECKIWIA kOMLEHCETOR 100 MkdD, 25B
BEPTUKANBHONA YCTAHOBKA

[e:] 1 TaHTanoBLIA K kw5 () 3,3 MxD, 20B

St 1 TymGnep oaHONOMOCHLI Ha OAHO HanpaBneHwe SPST

52 1 KHONOMHBIA MEKmIHOTEML, HECHEMHLIA B NONOXEHHY
«BIAOMEHD» KEYSW

53 1 OnumMA NEPEXIHATENR ANA TPUITepa

BLW1 1 Benmnmsitop 12B 5x5¢m

LA1 1 KpacHbiii Ca6 T ¢3HuE MHIVKATOP BKNOHEHURA NEPRASHONO NMTaHUA

LA2 1 3eneHbIA CHSTCAMOIHLIA MHOMKETOP NANYYEHUSA Na3epa

FZ1 1 lNopasuTens UMMYNLCHORO HaNPsXKeHUs PKE1S

CCt 1 Maoayns perynupyemoro NCTOMHAKE TOKE

VR1 1 Crabunirzarop Hanpsoxenns 317, noxasaHHbi kak TO3

o 1 TpaH3ucTop p-n-p obuiero nasHaverns PN2907

Q2 1 TpaHaucTop n-p-n obwero HasHaveHus MJE30S55, kopriyc TO220

I 1 Taiimep 555 8 xopnyce DIP

J2/P2 1 Crepeopasbem M BUNKA 3,5 MM [/ BHEWHETO
U3MEPUTEILHOro Npwbopa

J1 1 Pazbem NOCTOAHHOND TOKA 2,5 MM, MOXHO MCTIONE30BATL
HUNYLCGALTUOMHOE CORAMHEHWE NPOBOAOM

TEG KonraxTHan nnowanxa wa 6 nenecrros
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TaBmuya 9.1. Cheudhimaumra PYIHOM NYHSBOMD PYKLA (OHOHIOH1E)

O6asHavenne Kon-eo Onucauue Ne B Gase
AaHHbIX
PB1 1 MaxeTHan nnara 4,45x5,33 cm ¢ nepGupoweil
orsepcTyi warom 0,25 cm
COVER NokazaHaHa pue. 9.11
CHASSIS MNokasano Hapuc. 9.4
BK1 Noxazana na pnc. 9.4
MK1 Kpennexue TparHancTopa TO3
BU1 Brynka ¢ 3axvmom 0,95cm
WIRE22 B60cm MOHTEKHEIA NPOBOL, B BUHMNOBOA W30 MW, kenbp 22
WIR20 180cm MOHTaXHLIF TPOBOA, B BUHWNOBOR M0NFLMN, KannGp 20
SWI1/NU1 4 BuHo! v raiian 6-32x4 nroiima
sw2 2 By 4-40x2 pyoiima o yeranosxu BLW1
FEET 4 PeawnnoBbie npuknemsalowpmecs Hoxa 1,27 om ans AHa uiaccy
PLASTIC KyCox naoimpyoiero nnacvxa 5x5 cm
JaaepHan ronoBka v KoAMMarTop
WIREZIP 120cm MNposoa c napannensHbMm xanamm #18 zip
TUBE1 Anomunriesan Tpybea 11,43x2,54x0, 16 {tonwmHa cTeHok) cm,
cMm. puc. 9.9
TUBE2 Anomunnesan TpyOka 5,7 1x2,22x0, 16 (Tonwmma c1eHok) v,
. cM. pmc. 9.9
HSINK1 TennooTeOA, NPOKNAAKA M BUHTLY, CM. puc. 9.9 HSINK
SOCK1 TpexxOHTaKTHOE rHe3a0 Ans TpaHancTopa TOS
CAP1,2 2 MnacTukoean KpoilLka 2,54 cm, cM. puc. 3.9
BU3 MasieHbkii NPOXoAHOM naonsatop 0,25 cm
LEN1 CneLpanbHan apMaTypa ¢ pe3s60oil s nuHas! LENS13
LEN2475 JluHza-pacuwmpvtesis 24x74 Mm LE2475
SwW3 2 Mansie BuHTH Ana brccauym HSINK 4403/, poiima
LDIODE Ycnosus paGoTh nasepHOro AMoAAa M MHCTPYKLIMM, CM. TEXCT LDO038
LAB1 Bupka cepripukalim nasepa
LAB2 Bupka ceprndwikaiym naszepa
LAB4 BvpKka )1 OTBEPCTUA Nasepa

Jlazep MokeT paboTaTh ¢ GOBLITHHCTBOM JIa3epHHX AHoaos ot 10 MBr 1o 1 Bru
Gosiee. ITa cXeMa HE HMEET TEMIEPATYPHOMH KOMIIEHCAIMH M NpeJHA3Ha4YeHa U
paboTel pyU KOMHATHOI TeMrnepaType. B 06LIMHOM NpHMEHEHMH 3TO He CTRHOBMT-
¢ npobneMoil.

NMpumenenue

ITpu pa6ore c mrogom 0,5-1 BT crcTeMa 13 1a3epa M Na3epHOi FOJIOBKU 103BOJISIET
pe3aTh, TPaBMpOBAaTh, NOAPE3ATH M BHIIOMHATE APYTHE NMPOU3BOACTBEHHbIE ONlepa-
I{HH MAJIOTO MacuiTaba.

IIpu paGore Ha Bonxe 1060 aM (1,06 MK) BEIXOAHAS YACTOTA MOXKET ObITH YBEAMH
YeHa A0 CTeneHy BUAUMOro 3eneHoro ceera 532 um. BrixogHas MomHoCTs Jlasepa
3eneHoro npera (532 M) cocrarasgeT opHy TpeTh, WM 300 MB or nasepa AmHOl
posxnl 1060 HM 1 BEIXOMHO MosocTH 1 BT
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Awuonel, paboTtalomue B guanasone 800-900 uM, obecreunBaOT HHTEHCHBHYIO
HH(PAKPACHYIO MIUTIOMHHALMIO JUIA YCTPOMCTB, MPHMEHAEMBIX B HOYHBIX 1oy. Ma-
JIOMOIIHEIE HH(PPAKPACHBIE IA3EPhl MOTYT HCIIOIB3OBATELCH /A CHEMA CO CTPOUTENb
HBIX KOHCTPYKUMIH (OKHa, IBEPH H T.A.) MUKPOBHGpaLMit OT pasroBopa B IOMEIEHH-
AX H TaKHMM 06pa3’oM HEBMAHMO OCBEUIaTh OKHa, MpeBpaljad MX B MHKpo(OH H
1peoGpasysa BHYTPEHHHE 3BYKH H I'ONIOCA B MeXaHHuYeCKHe BHOpauun. OTpaxeHHbIi
CBET NPH 3TOM NPOCTPAHCTBEHHO MEHACTCA M npeobpasyerca oGpaTHO B 3BYK C
IIOMOCIIBIO CIIENHMATBHOIO OIITHYECKOIO NPHEMHHKA. CHCTEMA MIPOCAYIIMBAHHMA YEPE3
OKHA C HCIIOJIB30BAHHEM JIa3epa onKcaHa B mase 13 «JlazepHoe ycrpoiicTo npocay-
WHBaHHA». JIaHHbIN! Nasep MoXkeT paboTaTh ¢ GOMBITHHCTBOM JIA3€PHBIX HONOB OT
10 MBT z1o 1 Bt 1 6onee. Dra cxeMa He MMEET TEMIIEPATYPHOM KOMIIEHCAIUH U Ipe-
Ha3sHay€Ha AaA paboThl UCKIIOUYHTENBHO NPH KOMHATHOMH TeMIepaType, HO 3TOTO
TEMIIEPATYPHOro JHANa30HA BIIOJIHE OCTATOYHO )11 HCIONBL3OBAHHA Nla3epa.

TeopeTuueckne ocHonul paborul
ycrponucrsa

Baiu nazepHeIit xuoj TpeGyeT HCTOMHIKA IOCTOAHHOTO HANPSXEHHS C OMeHb MaJIbl-
MU YPOBHAMH My/IbCALMIA HanpskeHus. BbIXOJHOE HaslyueHHe BO3ZHHUKAET IIPH CMe-
LIEHMY AHOAR B NPSAMOM HAIPABJIEHHH, KOTHA MOJYIPOBOAHHKOBRII p-n nepexos
BCJIEJICTBHE BBIHYKAEHHOH 3MHCCHH HAUMHAET MCITYCKATh OITHYECKYIO SHEPFHIO.
Ceetoamoy BBIpa6aThIBaET BHIXOXHOM CBETOBOM CHTHAJ 33 CYET CAMOBO3GYKAeHNS,
€T0 CHTHAI HE 00MAAET KOr€PEHTHOCTHIO.

CMmelleHHBIi B IIPAMOM HAIIPaBICHHH NEPEXOJ AHOLA IO/KEH KOHTPOJIMPOBATH
€4l [10 TOKY, IIOCKOJIbKY COIPOTHRJIEHHE NE€PEX0/a HETHHEHHO NPH H3MEHEHHH TOKA
yepes Nepexos H HMEET TEHAEHIIHIO BbI3BIBATh 3HAUYHMTEIBHOE YBETHYCHHE TOKA IIPH
MaJIOM YBEJIHYECHHH HanpskeHUA. JIHoJ Takke YyBCTBUTEICH K TEMIIEPATYPE M 1O
KEH MMETh CXeMy TEPMOKOMIIEHCALMH, HAIPHUMEP, IO CXeMe KOHTYpa oGpaTHOi
CBA3M U KOHTPOJIA 3AITYCKAIOIETO TOKA HPH MCHIOJIb3IOBAHHUH B CPEllE CO 3HAYHTE b
HBIMU TIEPENaJaMH TeMIEpPaTypsl JlaHHas na3epHas CHCTEMA NPEAHA3HAYEHA 1T
pabotsl 1pu Kounamoﬂt."j‘ﬁmepa'fype. CxeMa obecrieyBaeT HEOOXOAMMBIIA KOHT-
POJIb M PEryIMpOBKY TOKA' {UOKA Jisl GONBLIMHCTBA tpUMeHenHil. JIHoAHbIx nepe-
XOJl O4EHb TOHOK M HE MOJKET BBIIEPKAThL GONBUIMX HAMPSIXKEHHIA IIPH NEPEXOXHBIX
npoueccax 6es npo6os nepexoxa. INoaromy Bce nepexo/Hbie NpoLeccs ¥ BHIGPOCH
HOJDKHBI GLITE MUHHMH3HPOBAHBL

NpunuunuanvHan cxema gUOGHOro nasepa

Intanmne cUCTEMBI MOKET GbITE KOMOHHHPOBAHHBIM: TICAABATLC OT GaTapen, cno-
coGHoIt ofecneyHBaTk TOK B MONTOPA pasa BhIle HOMHHATLHOTO TOKA Ja3€pPHOTo
JIA0/1A, H HCIIOJIb30BATLCA B MOJIEBBIX YCAOBHAX, HUIH OT AaHAJIOTHYHOTC aanTepa 1H-
TaHMA A/l HENOCPENCTBEHHOTO HCTIOB30OBAHHA € CETRIO IEPEMEHHOTC TOKa 115 B -
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B 1a60PATOPHEBIX YCAOBUSAX. MBI peiaraeM HecTaHJapTHBII THII NepeKnoYaTee,
KOTOPBIC NPH ONPEReNeHHbIX YCIOBHAX MOTYT BbI3BaTh BPEMEHHBIE TIOBpEXACHHS.
Bxopnoe nutanue proriovaerca Tym6aepoM S1, KOTOpEIit cpaly BKIIOYAET BEHTHIS-
Top BLW1 1 unaukaropHeiil ceerognon LAL. 3amyck camoro nasepa ocymecTsaser-
€4 KHOTIOYHBIM NepekodaTesieM S2, KoTopblii samyckaeT Taiimep 11 ¢ neobxoaumoit
aafepxKoi, TpebyeMOH s nazepos xiacca IV. BuixogHoi curnan taiiMepa BKTIOYa-
€T C 33JIEPKKOI NepeknoyaTebHYIO cXeMy Ha Tpanatcropax Q1 u Q2 nocpeacreom
MEIIEHHOTO 3apsAa CTAPTOBOrO KoHAcHcaTopa C7 npH PKIICYEHHH, KaK MOKAZAHO
Ha puc. 9.2

BrmodeHnne 1 BHIKTIOUEHHE HANPKeHHA MUTAHKA CTAOHIM3aTOPa HATIPKEHH A
VR1 ocymecrpaserca ppikodarenem S3 /R5, KoTopriit KOHCTPYKTHBHO COBMEIIEH C
nepeMeHHBIM conpoTusaeHneM R5. IepekmoyaTens NOCTOAHHOTO TOKA NOAAET TOK
Ha cTaGHIH3aTOp Hanpsikenna VR1, a nepemennbiM conporibienreM R5 ycranas-
JHBAeTCH HanpsxeHve Ha BeiBoAe G VR Ha ypoere 7-8 B v va Bexoge O VR ycra-
HABJIMBAETCSA PA3HOCTHOE MEXKAY BXOIHBIM M OOIIMM BBIBOJIOM HanpsixkeHHe B 4-5 B,
KOTOpOe 3aTeM racutcsa qvonoM D1 no nanpsikeHus NHTaHNs Ja3epHOTro xquoga. 3e-
nenwilt ceeropnon A2 saropaeTcs BO BpEMA M3IyHUeHHA JIA3€POM SHEPTHHL.

Hanpsxenume Ha TP2 umeer
33NepXKKY Ha BPEMEHHOR LMKN
no oTHoweHwmo K TP1
Perynatop Toxa CC1
® O | w |® %
T EA e T e T T oo™ e
2 <1 <
e \ T oo
(HAHOT D Q
TDAWTEPHOr O
NepexwoMaTaNd
53
i fdad
- LAY
—r3
"\ KA il an
— Fd
ReS
< " 4TK
—'Bxon 138 Pt s
— nOCT.TdKa,
1,5A L 1w
LAT enTninTdp 3
IkpacH " L
P ks
wT | T
WArOTORNEH W3 TPEX
NOCNBADBATENLHO
COeAMHEHHBIX AM0N08
1N4001
CoeauHenne AR
sHewWwHero HabnoaeHUA
TOKA RA3ePHONO OMoAa
Puc. 9.2. MNpyHUMNuanbHan cxema aMoaHoro nasepa
Npumevanne:

S3UCNONLIYETCH B NONEBLIX YCNOBMSIX, ECNMYCT POACTBO U3rOTOBNEHO B BMAE PyYHOIO pyXbA MNVTaeTca oT Garapei. Bol
MOXETE UCNONbL30BaTh 8 6aTapeek TUNA AA Ans HENPEepPLIBHONK PABOTH B TeueHHWe 1 4.

WcnonsayiiTe aganrep cem 12 B, 1,5A npv nvmanm o7 ceTv NepeMeHHoro Toka 115B.

Pasbem J2 npeaHasHaqeH 113 U3MEepeHs TOKa NA3epHOro AM0AA, NP 3TOM MaMEPEHHE NPOBOOMTCA MWUTMBO/ILTMET-
POM, NOKA3aHNA KOTOPOro s 1 MB cooTBeTCTBYET 1 MA QMOAHOrC TOKA.
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Perymupyempiii Bbixoa VRI1 3amuiieH oT BO3MOKHBIX TIEPEXOHBIX NMPOLECCOB C
noMowbio yerpoiictsa PZ1 u ranranosoro konaencaropa C9; seixon VR1 nopaercs
Ha moayae ynpasneuss Toxom CCl. JlazepHrlit 1Mo coeqUHEH ¢ MOJlylieM Yepes
pesucrop R7, uuymuii x repmunany nas raiiku TE4. Tox rasepHoro aMoaa OTciexH-
BAETCA C IOMOLIBIO KOHTPOJIA HANPAKEHHA Ha BoiBoaax 3 1 4 TE4 wi dyepes pnem-
Hee THe3]0 |2, KOTOpOe COeANHEHO ¢ 3TUMM TOYKaMHu. JIMOAHEIH TOK OY€Hb TOYHO
peryImupyeTcs MHOTOOG0pOTHBIM NepeMEHHBIM CONMPOTHBACHHEM IS PEryTUPOBKH
TOK2, KOTOpLiit HaxoauTca B moayne CCl u ycranarmipaeTca npu cbopke MoJyns
CC1 npoussoauteneM. OH TpebyeT KOHTPOIA, YTOGHI He NMPEBLICH 3aTAHHbIE TPO-
M3BOJMTE/IEM HOMIHHAJIBI, HATIPHMED, IIPK TpaHcnopTHpoBke. O6paTHTe BHMMAaHME,
YTO BCE MEPEKTIOYATENN M KOHTAaKThI INYHTHPOBaHbI KoHAeHcaTopaMy 0,1 Mx® s
MMHHMH3ALMH NEPEXOIHBIX IIPOLECCOB OT Apebe3ra KOHTaKTOB.

Mopagox c6opku guogHoOro nasepa

Bce sTanm c60pky nokaszauel Ha puc. 9.3-9.10, pexomeHayeTca cAeNOBATE UM KaK
MOKHO To4Hee. IIpeanosaraercs, 4TO Bl MOATOTOBUTE HEOGXOAMMbIE AETANH, 34
TEM nprmepﬂ're HX M M3roTOBHUTE IMACCH MO MEPE BBITIONMHEHUA paﬁo'r. ITane C60P‘

KU Ce€aYIOIHE:

1. BcTaBbTe KOMIIOHEHTEI B OTBEPCTHA NleYaTHOI muathl (puc. 9.8), vcnonsays
HX BLIBO/BI B KAUeCTBe TOYEK COeAMHEHH, IIOKA3AHHbIX IyHKTHPHOMH JMHH-
eii. IToctapaiitecs cle fOBAaTE YepPTEKY M HCIIOAbL30OBATh HMEHHO HY>KHBIE OTBEP-
CTHA 119 coeaHeHM 1o cxeme. Obpamaiite BHHMaHUWe Ha MONSPHOCTD 3J1€-
MEHTOB TaM, rie OHa IOKa3aHa, naberaiiTe coegMHeHNIT C BO3MOXHOCTBIO
KOPOTKHX 3aMbIKAHUH, XOJIOAHOM Mailiky, MOCTOR IPH MNalike U 3aMBIKAHUIA [IPO-
BOZOB. PazHbie crajiy coegHeHNIT Mokxa3aHe! Ha puc. 9.6-9.8.

2. HaroTosbTe IACCH B COOTBETCTBUM € pUc. 9.4, U3 aTIOMMHUA TONWMWHOI
0,16 cm. O6paTHTe BHUMAHKE Ha TIOMEYeHHble BaXXHble pasMepbl: 061as -
Ha, IHPHHA M T.4. BuinoxHuTe OTBEPCTHA JUIA KOMIOHEHTOB, KaK MOKA3aHO
Ha pHCYHKe. Beuyna oTBepCTHI 0KHA COOTBETCTBOBATE C HEGOIbIIMM 32-
[ACOM BbIBOZIAM BAINHX KOMIIOHEHTOB IPH HX PACTIONOXKEHHH B COOTBETCTBHH
C PUCYHKOM.

3. Harorosbte ckoby Tennoorsona VR1 pasmepom 5,08x10,16 cm (cm. puc. 9.4)
M3 amIoMIHIA TonuMHOoi 0,16 cm ¥ ycraHOBHTE ee Ha IACCH € MOMOLIBIO JBYX
BHHTOB #8>2 /; mroiima (BTOpOE YHcI0 — mar pe3sbsl). ObpaTrTe BHUMaHHE HA
OTBEPCTHA /I MOHTAXHOTO rHesna MK, xyna 6yneT ycraHOBAeH cTaGun3a-
Top HanpskeHus VR1. 3T oTBepCTHS BOMKHEI GBITE OUMIIeHb! HafbwIeM oT
3ayCEHIEB M OCTPBIX KPOMOK, KOTOPBIE MOTYT HCITOPTHUThL U30THPYIOIYIO CITH0-
JSAHYIO TPOKJIAIKY.

TIpoceepiuTe OTBEpCTHE IS €AMHCTBEHHOTO BUHTA JUIA NPUKPETLIEHMS KOH-

Tpotepa toxka CCL.
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orSs2

K«0O» VR1 K«E»VR1

K xpacHomMy nposoay
CC1(+)
(oTkatopa D1)

Npy ncnonb3osaninu
BHELLIHEro
nepexknioNarens
S3 pasopeuTe
uens 3aechb

o~ -

K «G»VR1

K «3emne» ot
coeguHutens TEG

Anop LA2

Karon LA1 Katon LA2

Puc. 9.3. YeennuenHoe naobpaxenne c6opouHoil nnathl

4. TlpomeauTe MexaHHYecKylo cGOPKY IAaccH, Kak NMoka3aHo Ha puc. 9.5:

MPHCOeAHMHNTE KOHTAKTHYIO Iiowaaxy TE6 13 oTpeskos nposoaa muyHeI,
3aKPeIUIEHHBIX raifkaMu IBYX 3asemMueHHbIXx BUHTOB SW1 1 NUL. 3TH vac-
TH NPOBOJA MOACOEAUHHTE K ABYM APYTHM aHAJOMMYHBIM JIMHUAM JJ1A 32-
3eMJICHHH;

MpHCOEAMHHTE ABa IVTACTUKOBLIX U30IATOPA,;

MPUKPENNTE KOMIOHEHTD NepPeAHeil maHesn.
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BoixoaHoe 0TBEPCTHE
ANA NPOBOAOSE nasepa
B KOHDVIypauwu

PYHHOFO NA3ePHOTo
PYXbA

Puc. 9.4. UarotoBnenmne waccun v ckobe BK1

Mpumeuarme:
B xayecTse crabnnmsaropa Hanpsokehus VR 1 MOXeTMCTIoNLI0SATLER CTabunnaarop e kopnyce TO3 mnn TO220. Onn

LOIDKHBE GbiTh M30MPOBAK b OT TENNOLUTHOAHUN CKOTbI- 0 IMATLA C NOMOLLBIC CNELMANBHOR YCTaHOBOYHO apmaTypsl MK 1,

KOTOPAR NOCTIANAGTCH BMECTE C HAMA.
BuayancHo onpenensiiTe NOMOXEHWE OTBEPCTUI U NPUMEDSITE AETaM NCXOAY PaGOTHI. NpOsEaitTe AUAMETD b BoIBO-

[OB KOMNOHEHTOB HA COUTHETCT:ME PA3MEpPaM OTBERCTHIA.
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Lioxoneska craGunuaaropa
nanpsbkenus VR1 (oM. puc. 9.2),
BUL CHW3Y CO CTOPOHG! BLIBOJIOB

Puc. 9.5. COopounblit 4epTex (Bua ceepxy)

Npumeuanne:

KOHTPOAVPYIATE TOK NA3EPHOIO AM0AA, NOAKNIOHUB KANMGPOBAHHLIM MUNAMAMINEPMETD KKOHTAKTaM 4 U D KOHTaKTHO
KONOAKU-TEPMUHANA AnA Nankn TE4, KOTOPAan BHELUHWM NOAKNIONEHMEM COEMHEHA CJ2.

KoHTaxTo! 1 1 6 SBAIOTCA GOLLMMM TOHKAMW 3A3EMINEHMA, TNE NPOB0SA 3a3EMASHUA NOAABPXMBAIOT KOROOKY TE4S.

3HaK * NOKa3LIBaET ANETEPHATMBHBIA BAPHAHT pacnonoxetma BU1 0na CiyHaes NepeHOCHO0 PYXbR Unn KoHMrypaumn

s paboTul Ha naGopaTopHoMCTONE.
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5. BbImONHWTE OCTABLIMECH COSNMHEHHS POBOJIOB, KAK NOKa3aHO Ha pHc. 9.6-9.8.
6. Y6emuTech B NPaBWILHOCTH COEAMHEHMIT H IIPOBEPETE CXEMY Ha HANMYHE KO-
POTKHX 3aMBLIKAHWHA, HEKAYECTBEHHLIX MadHbIX COEAMHEHMI H OIMGOK MPH

cGopxe.

r— . N

=] L = 1
© =
L—.
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- = ©
Puc. 9.6. lNepeblid aTan coeNuMHEHVA AMOAHOIC nasepa

Mpumevanwe:

Tam, rae 3T0 BO3MOXHO, CKpyuMBaiiTe Napb NPosuLA0s BMECTE AN KOMNAKTHOCTY U MEXZHWNECKOM LIENOCTHOCTH.

=

Puc. 9.7. BTtopoii atan coegvHeHnid AMOAHOro nasepa

Ha arom prcyHke He NoxkalaHb
cBeToAMOAL LAY,

Nuralowmn
npoBop K
nasepHon

ronoexke

BU1 poeopa
nutaHua 12 B
NOCTORHHOMO

TOKA

ANLTEPHATUBHBIA BLIXON HEPEe3 OTEePCTHE
ANs NOAAYU NATAHWA K NA38pHON FONOBKe
npy KOHGUIypauW1 ycTpoRCTaa B BAG PYXba

Puc. 9.8. Tpertwia atan coegvHeHWA AMOAHOro nasepa
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7. Cobepure TUBE] u TUBE2, xak nokasano Ha puc. 9.9 u 9.10. Yuture, uro atn
YacTH JOJIKHBI [TOAXOAUTE APYT K APYTY ¥ O6pa3OBHIBATE TEACCKOMHYECKYHO
CTPYKTYPY-

MoxeT 0Ka3aThCs HEOGXOAUMBIM PACIIMPHTH BHELIHIOK TPYOKY JU1f COBMelIe-
HHS KOMIIOHEHTOB.

8. Ipmxneiire minay k koHiy TUBE2. Hicrionb3yiite HeGOMbIIOE KOJHYECTBO aAre-
ausa RTV, naberas ero nonagaHus Ha THH3Y.

9. AxkypaTtHo nprmasiite mutaoupit nposog WIREZIP k cooTBEeTCTBYIOUMM KOH-
Taktam rHezaa SOCK1. O6paTiTe BHIMaHME Ha MOASAPHOCTD IIPH COEHMHEHNH
apyroro konua ¢ TE6.

TpySKu ACAXHBL TENRCXONMUECKU NOAXOAMTE
BPYT K SPYTY. BOGMOXHD, NPHUAETCS HEMHOFO
wx noppaborarte

3 Kopnyc
1=

NpopessmM Ann BCTARNEHW
MHCTDYMEHTA ANA HACTROMKK

nposop, WHCTPYMEHT AnA HacTpowku LENT.

NprKneiTe KNEIKOH NEHTOR KyCOueK D 1a #20 Ha Kowey
nyCro# TpyGxu 5/8 moiima. 310 o6eCneHnT BO3MOXHOCTL
HaBMOACHMA BLIXOAALLETO NY43 NPH DAHOBPEMEHHOM BRALEHWW
TMH3b ANA NOCTAMEHHA HAWMYHLISH KORNMMALIMK

Puc. 9.9. C6opka nazepHon roncekM U KONAMMAaTOpa

Npumevanne:

B HEKOTOPLIX CITYHAsD BaM, MOXET GbiTh, NPMAETCA BABHraTh Tennooteon HSINK Tak, wrobt: or nomecTunce e TUBE. 210
AEMKO GAENATE, 3aKPENUB 8ro HA CTEPXHE C Pe3LBOI 1 raitkoii, 3areM CABWUIAA 80 C NOMOLLBIO HAXXKAAUHOK Gymaruv npecca
Anaceepnesvn. Kcoxanemmio, He BCE anioMUHNESHE TPYOKW UMEIOT TOHHLIA BHYTPEHHWA QuaMeTP, Y MHOTAA NPUXOQMTCA
NOCTYTIATH TAKUm Bapeapckum cnocobom. Ecnm sam BCE Xe He yAaeTCA BCTABMTL TENNOCOTBOA, Bbl MOXETe 06paTMTLCR Ha
3380/, ¥ TAM 3TO CASNAUOT'.

! Hamm moam cAENaioT BCE CaMM HA CBOCM 3aBOJAE WM NPOCTO Ha KoJeHke, Ho Bee GymeT wak
manToe. ~ ITpun. nayuw. peo.
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NMpoeopa [ o — e
NWTaHWA
! LEN2475
3asaxuTe NPOBOAA
NUTEHWA B Y3en Ans ) ) . [ PR S
yMeHbLLeHMS e
HETKEHMUS
| ~ |
[ 8 1
Oim u oronb
{Npy1 NONagaHVUK NAISPHOTO
OnTuseckas cxema \ Aysa Ha MMeHb)!!!
Gopmupyiowan LEN2475
nun3a LEN1 MULLIEHLIO MOXET CAYXUTE NUCTOK
KONWPOoBanLHOK Bymaru, oGepHyTHIi BOKpYr
— — — — — —_— Kyco4ka aepesa, 210 obecneyuT npekpacHyio
n
Na3epHLiA AMoR, g:g:;%%ux:c;q Bauxonuoﬁ MOUIHOCTH Nasepa n
Mumest 1M=1M-1d

Puc. 9.10. Bug nasepHOi ronoBKY M KONAMMATOPa B PEHTIEHOBCKVX Myuax

MNpumevatine:
Bupn HSINK B pamuH0aasouny-ax, NORIIeA-CILLPH NONOKEHE BUHTAAMA YCTaHoaK B LEN, 0xono bts 958 nasepHOMO,OM00A.

10. Coenunure nazepusiii guoa LDIODE u teruioorsoa HSINK ¢ wenomsaosanu-
€M U3OJUpYIoLLeil IPOKAaAXH 1 AByX BUHTOR. OGpasyeTcs noxoxkas Ha 6yTep-
6poa CTPYKTYPA, Fli€ AMOJ HAXOAMTCA B NIOJIOCTHU TeIwooTeona. Yloka ne peras-
JgitTe NasepHbiit AMON B THE3NO.

MpegsapurenvHuie NCKTPUHUCCKHE
HCNLITQHKA CXCMUI

Hpe,anapme.ubﬂoe TECTHPOBAHHE CXEMBI BKIIIOYAET B ceBsl HECKOJILKO 3TAIOB:

1. CoGepure TecTOBBI AMOL U3 TPEX MOCAEAOBATENHHO COEAMHEHHBIX TIONY-
MPOBOAHMKOBBIX Juofos THna 1N4001 ans MonennposaHns na3sepHOro fMoaa
(cm. puc. 9.2).

2. TlpucoeaunuTe BLIBOAB! TECTOBOTO JHOia K KOHTAKTaM THe3/a JIa3ePHOro
JAHO/ia C UCTIONB30OBaAHHEM HEOOBIINX 32:KHMMOB THTIA «KPOKOMIWI», COGmonan
NOJAPHOCTD,

3. ¥YcraHOBMTE BCE MEpEKIIOYATENH B ITONIOXKEHHE «BHIKTIOUEHO» U MOJAKTIOYHTE
BosETMETP K TP3.

4. Brmouure S1 nybeaurech, 9T0 BEHTHIATOP BIW1 u ceetommon LAl BRTIOYIITCE.
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5. Brmounre S2 1 nposepuTe 5-10-ceKyHAHYIO 3a/IEPXKKY KO TOrO, KAK BKIOYNT-
ca LA2 1 posbTMETP MOKaKeT HanpsbkeHHe. 3aMeThTe, YTO CBETOAMORHbII
unnUKaTop na moxyne CC1 Toxe saropaerca. Hacrpolite nepemennoe conpo-
TuBjaene R5 tak, 4ToGbl BOJIBTMETP IOKa3bIBAT 7 B. YcTaHOBHTE BXORHOE
HanpskeHHe Ha BenuyuHy 7-10 B, npu 370M BOJLTMETP NO-MIPEKHEMY JOJ-
’KeH nOKa3LiBaTk 7 B. 3T0 noaTBepxkaeT NPaBiILHOCTE PeryIMpOBKY Halps-
KECHHA.

6. IoawmounTe nudpopoit muwumpoabTMETp K TP5 1 HacTpoiiTe MHOrOOGOpPOT-
Helit notenuuomMerp Ha CC1 posuo Ha 1 B. 310 cooTBercTByeT TOKY B 1 A
Yepea TECTOBBIH Mo, 3amMeToTe, YTO NOKA3aHMA LG POBOro BoasrMeTpa 1 B
PaBHO3HAYHL TOKY aHoaa 1 MA.

7. IlpoBeprTe PEryJMpPOBKY BLIXOAHEBIX LieTieil, 3aKOPOTHB OMH U3 TECTOBBLIX
IMOLOB, IPH 3TOM NMOKA3aHMUT MIWUINBOJIBTMETPA He JO/HKHbB] M3BMEHHTHC. 31O
MOATBEPIKAAET [IPAaBHILHOCTL PETYTHPOBKH TOKA.

Tenepsb BBl MOXeETE IOAKTIOYHTE HACTOAIMI asepHLi AuoA. Boixognas mow:
HOCTEL CHCTEMBI GYAeT 3aBHCETh OT ITHTAHHSA, JAWHBI BOJIHB! M NpOdHIa Jy4a KOHK-
peTHOro JasepHoro aona. [Ipeanonaraercs, 4TO Bbl 3HAKOMBI C STUMIH CBOICTBAMH,
HX IpHMMEHCHHEM M Ha/UleKalHMH MepaMH 6e30nmacHOCTH.

Ilpexae 4eM Bbl OTKPOETE YNAKOBKY C BalllMM JIA3EpPHbIM AHONOM, 00S3aTeIbLHO
MPOYHTAITE TO, YTO HATTMCAHO Ha CAEAYIOWHX CTPAHHLAX.

BeszonacHocTy

Buuwmanue!  [ogHbie no3eptl BONbLIOH MOWHOCTY M3NYHOICT LAGUALMIC B BUGUMOM U LHdPa-
KPQCHOM grionaaoHe cnesTpa. Mpm cnonbosarHi HeoBxogumo NPVHATL mepk Be-
30NACHOCTH QNA NPSQOTBPALLGHIIA BO3MOKHOCTV NoBpemgerin rma3. [ nasepos
knacca b 370 03HAUAET He CMOTPETL HO NYM 1 HE NOQBEOIATL (NIG3 NPAMOMY BO3GEH-
cTavio nyHa. [ne Aasepos KNacca IV 310 03HANART He NOYBERIaTL FNC3A Wk KOMY
NPAMOMY BO3QBIRCTBIIO POCCeAHHON paguaumn. Ecm Tpebyetcn HabBnngerie nyya,
TO HYMHO HOBNIOQATL €0 OTPAKEHKE OT MATOBOI NOBEEXHOCTY, KCNONL3YA Npeob-
pa30BaTEh U3CGPaMESHII MM NOGXOQALLIVIA HrYOPECUSHTHBIA SKPOH.

Jlasepni xnacca III paGoralor npu snepruax menee 500 mB. Jlasepw xiacca IV
paboTaior npH 3Hepruax 6osee 500 MB. BeaonacHeie OYKH IIAs 3TOrO IIPOEKTA MOX-
HO npuoGpecTn Yepes www.amasingl.com,

OKOLIKO repMeTHYECKH 3aKPbITOrO 9-MIWLUIMMETPOBOTC KOPHYCA JIASEPHOrO JHUORA
ouYeHb TOHKOe (okono 250 MK) 1A MHHHMM3AIUH JUIHHBI OnTHYeckoro myti. He
HaKIMaliTe Ha OKOIIKO NMPH YCTAHOBKE JIA3€PHOTO AHO0AA B rHe3to. BerasnsiiTe npu-
Gop Ha MECTO HaXKaTHEeM Ha OCHOBAHHE KOPIIyca.
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NMospexgeHUe OT CTATHUCCKOro
3MCKTPHUCCTRA

Ilpy HOpMabHBIX YCTIOBHAX paboThI Na3epHBI AHOA npeacTaBadeT coboit oueHb
Ha/IeXXHOE YCTPOICTBO, HO, KaK H GOJIBIIHHCTEO IOMYIPOBOIHHKOBLIX IPHOOPOR, OH
MOXET GBITH JIEFKO MOBPEXKIEH WIN PA3PYUICH CAYYaiiHBIM 3MEKTPUYECKHM MM
aneKkTpocraTUdecknM paspagoM. Heobxoaumo obeciieuenne cpenbl, cBOGORHOI OT
CTaTHUYECKOTO 3JIEKTPHYECTBA. 3a3eMICHHBII NMHHLIET ¥ Opac/eT NoJbL30BaTENs, 32-
3em/IeHHasA paboyas MOBEPXHOCTD, AHTUCTATUYECKHE MOJIbI, 3a3EMJICHIE KOPITYCa I
JIa3epHOTO IMO/Ia ~ BCE 3TO YMEHBIIAET PHCK NOBPEXAEHHA OT CTATHYECKOTO Pa3ps-
na uepes avoxn. B nepron, Korna Bbl UM HE NMOJIb3YETECh, XPAHUTE JIA3EPHBII MO B
cpeze ¢ 6JaronpHATHOI JJIEKTPOCTaTHYECKOIT cuTyaleit (HanpuMep, B KOHTelHe-
PE€ U3roToBHTENA). 3aKOPaYNBaliTe KOHTAKTELI Ha YaKOBAaHHOM auoge. Berasnsiite
KOHTaKThl B IIPOBOJALLYIO NMEHY WIH HPOTATHBAKTE NMPOBOJIOKY OT KOHTAKTA K KOH-
TakTy. (IIpuMeuanye: masep ¢ He3aKOPOUYEHHBIMI KOHTAKTAMK MOKET GbITh IIOBPEX-
A€H 3MEKTPOCTATHYECKHUM INEKTPHUYECTBOM, JaXe €C/IH bl €10 He KacaeTeck.)

3awHTA OT NCPCXOGHLIX NPOLECCOs

IIpsmoii TOK, npepbIAIoMIHIT 33JaHHbIE MIPEACIIB], MK JII060e 06paTHOE HaINpshKe-
HH{E MOXMET JIOBPEUThL AHOAHLIN nepexo. MoxHO pemnTs 3Ty npobieMy, moMmec-
THB (PUKCHPYIOUIHEA MO/ HA BHIXOJ HCTOYHMKA nmHTannA. OGBIYHO TakMe SBIeHHA
HMEIOT MECTO B PE3YJILTATE CTATHYECKOro Paspaja Wil OT NePEeXOIHBIX IPOLecCcoB
HATIPSKEHUA FIPH BKMOYEHUH WK H3MEHEHUH PeKUMa paboThl JabopaTOPHBIX HC-
TOYHHKOB NMUTaHHA. MHOTHe H3 HMX, AaXKe UMEIoIIHE PErYIHPOBKY TOKA, NPH BKAIC-
YEeHHH U BHIKMOMECHUH JAI0T BbICOKHE BEIGPOCH Hanpsxenns. Jins MunuMusanmm
PYICKXa PA3pyHIUTENLHBIX TIEPEXOJHBIX DIEKTPHYECKHX MPOLIECCOB PEKOMEHAYIOTCH
C/IEAYIOMHE MEPHI IIPEAOCTOPOXKHOCTH:

e nipu paboTe C JIR3EPHBIMM IHOJAMH BCEraa HOCHTE 3a3eMJCHHBI Gpacier,
3THM BBl YMEHBUIHTE HAKOIUIEHHE CTATHYECKOTO NEKTPHYECKOTO 3apsapa,;

® HCIONB3YITe 3a3EeMJIEHHYIO PaboYyIo 30HY H B IIEPHOJ, KOIa Bl HE HCITOJIB3Y-
€Te Jia3epHBI N0/, XpaHHTE €r0 B YHAKOBKAX, B KOTOPBIX OH ObLI BaM IIO-
CTaBJIEeH;

® UCKMOYHTE MUKH NEPEXONHBIX IPOLIECCOB B HCTOYHHKE TTHTAHHS, HCIIOAB3YA
HCTOYHHKH MU TAHUA, KOTOPBIE CIMELHATLHO CIIPOEKTHPOBAHEI AJIA JIA3EPHBIX
AHOAOB, MM IPYTHE HCTOYHHKH IIHTAHHSA C «Me/IEHHBIM CTAPTOM». Hmenno
TAKOU KpUTepHii MpeAyCMOTPEH B HACTOAIIEM NPOEKTE.

YpeamepHul NnPAMOHN TOK

YUpeaMepHbIii PAMOIT TOK MOXKET NPHBECTH K paboTe Ha YPOBHSX ONITHYECKO 3Hep-
'MH, KOTOPBIE MOTYT ITOBpEAHTE BHEHIHIOIO "Paﬂb MeHee uyeM 32 1 MKc.
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ITocne Takoro NOBPEXAEHNA Ja3€P MOKET MPOAO/KATh paboTaTh C MEHbIIEH
3(pPeKTUBHOCTBIO HIN N3NYUYCHHE MOKET BOSHMKATE He KKAbIi pa3. Jomycrnmbiii
TOK 3aBHCHT OT JUIMTE/IbHOCTH UMITYJIbCA, U, €CJTH JUTMTEBHOCTD MMITYIbCA YBETUH-
BA€TCA, CJCAYET YMEHBIIATD MMKOBYIO ONTUYECKYIO SHEPIHIO.

O6patHuiC TOKK

OGpaTHBIE TOKH TAKXKE MOTYT NIOBpeAuTb Auol. IIpaMeie win oGpaTHEIE NIepexoa-
HbI€ IIPOLECCH] MOIYT OBITh BBI3BAHEI OTPAXEHMEM 3HEPIHM B MMITY/IILCHBIX CUCTE
Max, eMKOCTbIO ApMATYPh! MM KaGeseii, BHENIHIMYN KOHAEHCATOPAMH B HCTOYHHKAX
NUTaHUA IOCTOAHHOTO TOKA, KOTOPblE HE COEMHEHB! C HAarpy3koii. YpoBHHI BO3A€EL-
CTBMH JUIA TA3EPHBIX AHOAOB C YMEPEHHON 3HEPIHEH, pabOTAIOLIMX B HENPEPBIBHOM
pexIIMe, MOMKHO MPOBEPHTH € MOMOIIBIO IKBUBAJICHTAa HATPY3KH, Hall pyMep, Noce-
JOBATENBHO COENMHEHHEIX AByX Auonos 1N4001 u pesuctopa 1 Om.

Buicoxaa remneparypa

Jna paGoTel IpH HOPMaJIBHOI KOMHATHOMH TeMniepaType JIa3epHBIE JHUOJ JO/IKEH
ObITH HAAEKHO IIOMCLICH B TEIUIOOTBO/, TEMIIEPATYPAa KOTOPOro JOMKHA NOAACPKH-
BaThCs Ha ypoeHe 20-25 °C. ITpeaeabHbie TeMnepaTyphl paGoThbl 4 XpaHEHHUS NpH-
GOpOB yKa3aHbl B UX ONIMCAHUH.

Hiuxe nNpuUBCAEHA HEKOTOPAA II0OJIE€3HbIE CBEACHHA ITO ITOAB30BAHMIO BAIlIKMM JIa-
3epom:

1. O6paruTe BHUMaHWe HA oNTHYECKYIO Auarpammy (cM. puc. 9.10), xoropas
NoKa3bIBaeT (OPMHUPYIOMYIO U KOLMMATOpHYIo mu3y LEN1 u doxycupyo-
mryio a3y LEN2475, JIunza L1 BkpyuniBaerca B COOTBETCTBYICIYIO pe3by B
reroorsoje HSINKI1 no Toukn, koropas 06ecreiMBaeT ONTHMAILHYIO KO-
numario. Iocae HauanbHOI YCTAHOBKM Ty JIMH3Y MOXKHO GOJIbIE HE TPOTATS,
3a HCKITIOYEHUEM CIyUaeB, KOTAA TIPOBOAMUTCA YHCTKA. JIna HopMarbHO# paGo-
Thl HET HEOOXOAHMOCTH TINATEJIBHO YCTAHABIHBATD 9TY JIMH3Y.

2. BospMuTE NHCT KONMPOBAIbHOM OyMaru M 3aBEepHHTE B HEE KYCOUEK JepeBa B
2-5 cm, [ToMecTHTE NAa3EPHBINA JHOA € OXHOL TONMBKO (POPMUPYIOE THHIOH,
HAZEXXHO YCTAHOBHTE €0 Ha IHHAHLIN XonMuK. [ToMecTHTe MuIeHs ¢ kony-
pOBa.ﬂbHOﬁ 6ymaroii Ha pacCTOAHMH IPUMEPHO 2,5-7 cm. Bxaiounre nuTaHue
M MeUICHHO OTPETYAMpyiiTe NepeMeHHOe CONPOTHRICHHE YIPaBIeHHA TO-
koM B 6s0ke CCl, urobbi Tok goctur 1,3 A. Bel yBuamre AbIM 1 OrOHB NpH
MEPEMEINCHHH MUIIEHN B BBIXOZHOM JIyye.

3. Jns dopmupoBanma ¢hoKyCHPOBAHHOIO Jy4a (POKYCHPYIOINAS IMH3a HACTpau-
BaeTCA TAKUM OGPa3oM, 4TOGBI ropaee NATHO MMEJC pasMep GylaBki win
uyTh Gosbime. OGpaTuTe BHUMAHME, YTO KOTAA TPyOKA JIMH3BI BCTABJICHA C
LEN2 Ha BEIXOAHOM KOH1IE, POKYCHOE pacCTOAHHUE MEHBIIE, YEM KOTa TPyOKa
BcTaBngeTca ¢ MuH30it LEN] Ha BHYTpEHHEM KOHLE, HaxoasuneMca 6mixe x
JazepHOMY AnoAy. POKYCHOE PACCTOSHHE MOKET MEHATHCA B JHAIIA30HE OT



142 [NABRAY. Py-HoemMesoe puHbeH 603e NOMUNPOBOGHAKOBON QUOGHOM NP0

2 1o 50 cM. MoxHO Mcnosb30BaTh Gosbinee GOKYCHOE pacCTOAHME VA AOCTH-
JKEHHA AMCTAHIINOHHOrO 3¢ dexTa.
BeIxoHasA MOIMHOCTD CHCTEMBI, KaK H3BECTHO, 3ABHCHT OT HATIPAXKECHHS IMTa-
HMA, JUIMHBL BOJHBI, Tpo¢HAd Jyda HCNIOJb3yeMOro JasepHoro auoza. [Ipex:
NOJIATAETCA, UTO [MONb30BATEND 3HAKOM C 3THMH CBOHCTBAMM, HX IIPHMEHEHH-
€M ¥ HAIeXAMUMH MepaMi G6e30IIaCHOCTH.

4. Koraa npopepka NOATBEPAHT NPaBUIBHYIO paboTy Tasepa, Bbl MOXKeTe COOpaTh
BCE YaCtH YCTPOHCTBA M TPOMapKHPOBATh HX, KaK MOKAa3aHo Ha puc. 9.11.

Fa3aveM AnA NogxnioYeHna
MAMEPUTERLHOFO NpBopa
J2 moxeT 6biTh pasmele
Ha GOKOBOR CTOpOHE

g @ Cone.99

MpoBoaa 12 B NOCTORHHOro Toxa HacTpoiTe KONAMMaTOopHYIO,
NMTAHIA NABEPHOM FONOBKM TPYGKy Ana poxycuposK

B pe3nHoBOH 0GOR0HKE TONKW NONGAAHKA JTya HA
MHLLEHE
Kpriuka suixogHOro
12 B nocTosHHOro Toka 1,5-2 A. OTBEPCTHA

Wcnoneayirte BaTtapen nwnn ceTeBoit agantep

Puc. 9.11. Bug ycrpoicTea nocne 3asepluaiowen c6opkv ¢ nasepHoit rofioBKOR U SipNbikaMu
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OnTuucckun nasep
QQNLHEIro CUCTBUA

3roT otHOCHTENBHO AemeBbiii Habop (prc. 10.1) mokasbiBaeT, KaK MOCTPOMTS JIasep-
HOE OpYKHE, KOTOPOE MOMKET C)OPMHPOBATH KPacHYIO TOYKY Ha PaccTOSHHMA B He-
CKOJIBKO KWIOMETPOB. Te, KTo GyayT cMOTpET B HANPARBICHUH Jla3epa, YBUAAT ApKuit
OOBEKT HA FTOPH3OHTE C PACCTOSHUSA AECATKOB KiloMeTpoB. I1poekT npeanasHauen
JULA HAYMHAIOMMX pagHomobureneii, koropeie MMeloT Bossme onkrTa B pabore ¢ Mexa-
HMKOR, yeM ¢ anexTpHKoil. Kopryc H cybc60pKH MOXKHO NMPHOOPECTH B rOTOBOM BI/IE
y CONBIMMHCTBA NOCTABIHKOB ANNAPATYPEI, HO NOTPE0YeT A HEKOTOPAA JIOTIOMHHTE b
HasA paboTa ¢ HCTIONB3OBAHHEM HANMUIBHMKOB, ITII, CBEPJI M [IPYTUX MEIKNX PYUHBIX
HHCTpyMeHTOB. PaccunTheaiite norpatuTsk oxono 30 xoswtapoe, B 3Ty LIEHY BXOIHT M
JA3EpHbII MOY/Ib.

Puc. 10.1. 3nekTpoHHan YacTb ONTUNECKOro nasepa B c6ope
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IMpoexT npegHasHadeH JUIA 3KCNEPUMEHTATOPOB, paGoTaoImMKX C Jla3epaMH, KO-
TOpBIE XOTAT A0GABUTE IIPOCTYIO ONITHYECKYIO CHCTEMY, IIO3BOAIONIYIO (POKYyCHPOBa-
HHE Ha GOJBIIOM PACCTOAHMM, KOJLIMMALMIO HAK paciHperye ay4a. Habop conep-
XKHT BOXHEHMeE YacTH, BroYas pabotatomuit 3 MBT, 650 M nasepHbril MOgy.D.

JIeMEHTEI KOHCTPYKLFH, TAKKE Kak TPYOKu, pyuk, CKOOBI, apMaTypa, Bbl MOXKe-
TE npuoﬁpeCTu B O/nxkalinieM X03aCTBEHHOM MarasuHe, Hpepmaraemorit HaMu J1a-
6opaTOpHBIt NOAXO/ NOAPA3YMEBAET NPHOOGPETEHHE TEIECKONMHMYECKUX TPYGOK U3
MeTa/Ula MM TDIaCTHKA M M3roTOBACHHE Aa3€pa 1 IepxKaTeNei Ja3epa 13 IIaCTHKO-
BOro CTEPKHA WM aHAJIOrHYHOTO HeaeduuTHOro Matepraita. LleHTpaibnrie oT-
BEPCTUA ACPKATENEH JOJHKHEI OBITH BLITOJIHCHBI KAK MOMHO TOYHEE, HHAYE LEJIOCT-
HOCTB CHCTEMBI 3HAYMTENBHO YMEHBIINTCA.

PykosaTka marorasauBaeTCH 13 6pycka 06paboTanHoM cocHBI TOMMKUHOH 2,54 oM,
4acTh GpyCKa aKKypaTHO BBIPE3a€TCA AJIA pasMelcHua Aecpxarens 6atape v KHO-
NMoyHOTo nepexmoyaTena. IIpoxoanble oTBepCTHA IS POBOOB MTAHKA [IPOCBEP-
nuBaoTcA B cooTBeTcTBuy € puc. 10.2. JInct ua nexkcana (momikap6oHaTa) H3rOTaB-
AHMBAETCSA C KO3BIPHKOM NOA NpPAMBIM yIoM. Ko3bIpek CIyXkuT NOBEPXHOCTHIO IS

BHewHmis AHaMeT] norer Cxo6a BRK1 ycraHaesnwBaeTcA Ha
mﬁm Tpybxe TUB1 v npukpennseT c6opxy
SAMETDY BHEWHER TDYGKM K [ePeBAHHON pYKOATKE C MOMOLLLIO
4 puHTOB #6 HeGONLIIOR SMHLI
] BRX1
RORKEH CLt TITOIMOCETS.
AT NMHIN Wi
NAIEPHOrD MOAYNA Depxartens LM1
Aepxarens ans LEN2
,Etapxa;'enb an
InaLlENT /
BRI am 29 e s
PyxonTxa wn === 0nTU4eCcKan oCb
o [| €,
s} Rel
OTeepciue
nn SW1
Bua cnepeom,
rRgAN B nasep
B

Kycok ¢OpMOBaHHOro NNAcTmMKa
{nexcan unmn aHanoruMHLIA).
WarorosbTe, Kak Nnoxasano

Puc. 10.2. OnTuyeckoe NasepHOE pyXbe AANLHEro AeiCTEMA

Npywmevanne:

Jlepxateni Ana nasepHoro MOAYNA M NMH3MOTYT GbiTh M3TOTOBMEHB! M3 H EfCERHHBIX YN NIACTUKOBLIX WTWG TOB HEO B~
XOOMMbIX DA3MEPOB.

TipyGro AoMKHB NOXOAMTE APYT K APYTY ANA 06ECTIeYeHA TENECKOrMHECKOro iSACTBHS, HEOGXOAMMOr0 AN HACTPOWKW
xoRmmaTopa. Cxadana noaroTossTe TpYBKy AnameTpom oxono 2,54 cmana TUBE1, 2 3areM noatyupait e COOTECTCTHYS gy
TPyGky ana TUBEZ. Bui MoxeTe CTauneaTs Gonee KpynHyo TpYGKY WM HaMaTbIBaTS HA MEHBLLYIO 80 AOCTUXEHWA SOMKHOMO
KOHTAKTA. 3aMETLTE, YTO TPYHKA M3YMCTON0 NRACTIKA OGECNeYMBAE T XOROWMIA NPO3RAYHLIA KORIMYC, KOTOPLIA MOXET CTaTh
NMNIOCOM B BaLLEM HaYYHOM NpoekTe. Pasmepsl MOryT MEHSITLCA B 3aBUCUMOCTU OT Pa3Mepos i3 U T.4,

PyxosATkawvarotasnveacTc ua 6pycka 06paboralHoi CoCHbI 2,54 €M, 4acTh GpyCcKa aKKypaTHO Bbipe33aeTCA BNIA pasMme-
LUIEHUA Ly, %A 18m GATapet M KHONOMHOO NEPexIoNaTeNsa. NNacTMKOSas KPLILLIKA BLINOMHASTCA B G A™THUTCT ¥ C PA3MEPOM
ELIDE3aHHOW 4acTV BpyCcKa, CO0PKa NOMYHAETC aKKYPaTHOR MNPO3PasHOA. YTo6r pYKOATKA O THCTCTYL: Bana hopme Tpyh-
xi, obpaoTaiiTe ee HANALHUKOM.
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YCTaHOBKM KHOIIOYHOTO nepexnoyaTess. Kpemika mpHBHHYMBaETCA K A€ PEBIHHOM
PYKOATKE H IIPH AKKYPATHOM H TOYHOM H3rOTOBJICHHH BBIIIAINAT BECHMa SCTETHYHO.
MoxHo npuaaTs pykosaTke Gojiee H3AMHYIO (GOPMY, COOTBETCTBYIONIYIO M3THEY TPYG-
ku. Jleranu c6opxm noxasansl Ha puc. 10.3.

LENt LEN2 -
-'E_E\L A Ontuseckas ocb @
: LENt

Hcnonbayitre npoBONouHLIE
I L I L rafku Unn naiky n

1301w M
KoadduumeHt konnmmauum = iy nmu{ e

=

Puc. 10.3. Yeprex cGOpKr ONMTUHECKOro nasepa B M3OMETPrK

Npumeyanme:

Nonoxerme LEN2 3381cUT OT POKYCHOMO PACCTORHMS U paccTonHns noobrexra. PaccrosHue LEN1 oTMofymHEmMeeT
aHaqseHun. MocTapaiTecs Pa3MecTUTL Mx Grvke K MOAYITIO, MOCKO/TBKY STO YMEHBLUKMT 0BLYIO BNMHY CUCTEMBL JInHAw paa-
MELLAIOTCH BHYTDH FOTOBLIX BTYNOK-AERXATENSA M DUKCMDYIOTCH Ha MECTE C NOMOLLLIO HeGoRLLLION o komecTBa knes. [l
NPaBUALHON PAGOTL TMHILE NOMKHBL! GHITH TLLATENLHO OTUESHTROSaH!. KOMMULIMEHT KOIMIMALIMM CUCTEMB O, X AITCS
KaK POKYCHOE PACCTORHME BHIMYKNOH NMH3LI, PAa3AeNeHHOE Ha (hOKYCHOE PACCTORHWE BOTHYTOR IMH3bl, 3Ta BENMMMHA Paclum-
PAET NYM, HO YMEHBLLUAET PACXOAMMOCTL JTYHA B TOM XE CTETIEHN, 3HAHMTENLHO CHAXART NANBHOCTL AeicTanA nobGpasyer
3HAYMTENBHO MEHbLUEE MNATHO Ha GONbLLIOM PaccToAHN.

Ha prcyrke noxaaano NprbmanTensHOE PAcNONoXeHWE N3, NOCTABNReMLN B Habope. Perymiposka A0CTWraeTca 3a

CHET M3MEHEHMS PACCTORHMA MEXAY TH3amK. HauuHaiiTe ¢ paccroaHmm npumepHo 86,25 oM.
CNeunUKaLIMA INEKTPUIECKAX KOMIDHEHTOB, BXOAALLMX B HAGOD:
Depxarens seex BH2 2A4;
3axum GatapenCL1;
KHOMNO4HLIA NepexnHaTens SW1;
nas’epHbii Moayns LM1 3 MBY kpacHwit #LME50-P3;
BorHyTan nHaa LEN1 0,6x{-0,75) moitma #LE15;
Buiryknan nmH3a LEN20,9x3,5 proima #LE1.
MexaHuecxie geTany Bul NoKynaeTe cami. [letanm, npUBeacHHLE B CneLwhumalum, © ¥ TG TCTEYY THaweMy nabopa-
TOPHOMY YCTPORCTBY, HO UCTN0b30B83aTh UIMEHHO 3TV He 06A3aTENbHO:

» Tpytka TUBE1 BHeLuHnM AnameTpom 2,54 cMm;
TpySka TUBEZ C TENeCKOnMHeCKyiM BHELUHUM AMAMETDOM;
DepesaHHan pykosTka 5x10x2,5 cm;
KPpbiLLKA M3 NiexcaHa (nomkapbonaTa) TomumHown 0,16 om;
BRK1 w3 nonockmaniomnimng 0,08x2,54;
pepxarent HOLDERS w3 nnaCTMKOBLIX A, 44 %A $1HHEIX CTEDXKHEH;
BAHTHI QN5 lepera #6;
apnueikmknacca lHA.
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Jlasep MoxeT ucnonb3osaThea 63 Kakoi-m60 oNTHKH, 0GecnednBas Takue xe
XapaKTepPHUCTHKH, KaK Y BbICOKOKa4€CTBEHHOM JasepHoii ykasim., JobabreHue cucre-
MBI JIH3 J€/IAET BO3MOMXHBIM (pOKyCHPOBaHue Ha GOIBIIOM pacCTOAHMM, pacumpe-
HHeE Ha GJM3KOM PACCTOAHMM, KOJUIMMALMIO, KOTA2 ToYeunbiil agpdexT ryya ymeHb
IaeTCcA 3a CYET KO/UTHMaTOPHBIX BO3MOXHOCTEH CHUCTEMBI. HanpuMep, ANAMETD
nyya Gea onTukn Ha pacctoannd 300 m coctasageT oxono 50 cm. Ipu komuMaTope
10x maMeTp ymenbmaeTcs 10 5 cM.



fnana 11
Pyunon caecpxovoaApKHi
3CACHLIK nasep

3ror nasep obecneyHBaeT IpeKpacHblii BHIYaIbHEIH addekT, cosnasas BHAMMEIL
3esiennlii ayu cseta. PaccMaTpuBaeMblii npn6op NOMHOCTRIO COOTBETCTBYET NA3EPY
knacca 3b 20 MBr (puc. 11.1).

PaccuntesaiiTe nOTPATUTE A0 HECKOJBKHX COTEH JIO/UIAPOB HAa 3TOT JOCTATOYHO
NPOCTOE MPOEKT. Bce KOMIIOHETHI €CTh B HAIMYHH M MOTYT OBITE 3aKa3aHBI yepes caifT
www.amasingl.com ¢rpme Information Unlimited. Cnergipukanns nasepa npusese-
Ha B Tabn. 11.1.

Puc. 11.1. Py4HOl CBEpXLRPKUIA 3eneHuili nasep
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TaGmmya 11.1. CheupduKauma pYHHONo CBEPXLAPHKOND Na3epa

O6Go3navenne Kon-eo OnucaHue Ng B Gaze
AaHHbIX
R1 1 Peawnctop 470 0Mm, 0,25 BT (XenTbii-hroneTosuit- KOpUHHEBLIFA)
A2 1 Peanctop 1 MOM, 0,25 BT (kOpryHeRbiii-4epHbi-3e NeHbin)
R3 1 Pesmctop 220 0m, 0,25 BT (KPaCHLIA-KPACHLIM-KOPAYHEBLEA)
R4,R5 2 Peauctop 10 Om, 0,25 BT (kOpUHHEBLIA- EpHBIA-4epHIt)
Ci 1 DNexTPOMTYMECKMA KOHaeHcaTop 100 mkd, 258
BePTUKANLHOW YCTAHOBKM
cz2 1 BnexTpomTuMeckuii konaeHcaTop 10mkd, 258
BEPTUKANBLHOR YCTaHOBKM
c3 1 Mommactepossiit koHaexcarop 0,01 Mk, 50 B
LED 1 Cus T, BLICOKOA SIPKOCTU
1] 1 Taiimep 555 B xopryce Twna DIP
al 1 Crabummrpon TNS225
Qi 1 p-n-p TpaxancTop obluero HasHaveHs PN2907
*LM1 1 Jazepustit MOAYAb AIMHBL BONHB 532 HM MOLLIHOCTU MBMTYSEHUS LM 532-20
10-30mB knacca llIBiib i
81 1 MNepexnioiaTens ANA YCTAHOBKW Ha NMaHeb
2 1 KHOMoyHe# Nepexnicyartent 683 HUKCaLm (BKIOMEH, KOrNa HEXAT)
P81 1 MaxerHan nnara ¢ neyxpup ot oTeepcTvid 0,25 cm
pasmepamn 3,81>5,08 cm
BH1 1 Jepxarens 4 6ataper Twna AA
WR1 50cm CxpyienHbia NPOBOJ, #24 B 8BUHMNOBOA U30NALAM
EN1 1 MNMnacrukoBan Tpybka 17,8-30,5x3,81x0,14 cm
HA1 1 Mnacrvkosan Tpybra 12,7x3,81x0,14cm
CAP1,2 2 MNMnacTukoBbie KPbitLki 4, 13 CM, MArOTOBNEHHDIR, KaK NOKA3aHO0
HapVUCyHKe
CL1 1 MNpoeop, ¢ 3axumom ona Batapen
BK1 1 AnomuHvesas cxoba Tefurraniyia Q1 15,24x1,24x0,09cm
LENT 1 Paccensalouan (BorHyTas) NMH3a AUMamMeTpoM 15:25 mm LE15-25
© KopPULMEeHTOM paccevsavs 0,6
LEN2 1 Ipoittan coGupasouas {NBORKOBLITYKNEN) IMH3A 24XT5 MM 2475
*LTUBE 1 Tpy5Ka M3 NOMMONHWLUE MR, BHYTpeHHWA apameTp 1,59x5,08 cm
*COUPLING 1 NepexopHUK TpYGKM 13 NCIMBUHWIDINOPMAA 1,27 cm #02467
ORINGS 2 YnnotHuTensHLie peavHoBkie KonkUa # 14Vex5/8x0,0625 pioiima
ORINGL 2 YAOTHATENLHLIE PEIMHOBLIE KONbLA
#1271 .3/16x1 7/16x0, 125 poima
ADJMALE 1 MNepexopHnk 0,27 cm, nonmerHwxnopua 40 c HapyxHoii peasboid
ADJFEM 1 Nepexonrmk 0,27 cm, NONMBUHWNXNOPWE 40 C sBHYTPEHHeR peabborn
LAB1 1 Bvpka ceprmbukaLym nasepa
LAB2 1 Burpxa Cuor TERTCTEMS nasepa knaccy B
LAB3 1 Buvpka AnA 0TBEPCTHA Nazepa
SwWi 3 MeTannvmeckwi BuHT #6:3/, movima
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MpumeHeHue

3eneHbIil AHOAHDIH Jladep TpebyeT 3aUMTHOrO 0GOPYAOBAHMA JI14 17143 TIPH HEMOCPen:
CTBEHHOM HaGJIONEHHH 33 JIYHOM IIH €0 OTPAXKEHHEM. YCTPOMCTEO IPENHA3HAYEHO
A1 aCTPOHOMOB-TIOGHTE/IEH, KOTOPBIE MOTYT HANPAR/IATE €M0O Ha 3BC3/IbI, MCIIONB3YET-
€4 B KaYeCTRE JAeHCTRYIOmEN Ha JatbHNE PACCTOAHMA YKA3KH, A1 HABEACHHA Ha LIEJIb,
crenHanbHbIX HPGEKTOB 1 NMPOCTO V1A ONTHYECKHUX NCCICAOBAHIMI H SKCIIEPHMEHTOB.

Jiazep paGotaer oT nepeHocHoi Gatapen 6 B 1 BiunodaeT B ceGsi pery/MpyeMblii
KOJUIMMATOP, € MOMOILBIO KOTOPOrO NATHO OT JIy4a MOMET OBITh PacIMPEHe WK
CKaTO Ji1d CBEPXAAIbHMX NpuMeHeHHH. CucTeMa NOAHOCTBIO COOTBETCTBYET Tpebo-
BaHMAM JUIA Jla3epa knacca 3b u M3roTaBaMBaeTCH ¢ MCHOJIB30OBAHMEM HPOCTHIX B
N3rOTOBAEHMH IACTHKOBBIX JeTaleil.

MpuHuuRMQALHAA CXECMAQ na3CpQa

Ha puc. 11.2 noxasana npyHIMnMaIbHas cxeMa Jazepa. OHa noctarouna npocta. Kxo-
MOYHBIM NEepeKModaTeneM S1 nogaerca OCHOBHOE IMTAHNE HA CXEeMY M 3AITYCKaIOUHE
Taitmep 11, vapmMpyloluit uKAp1 nepeonoueHns. Bpems reHepanyn Takivepa 11
onpenenseTcs nocToaHHoi Bpemern nemu R2 u C2. Ceetonuoansiii nagukarop LED]
3aropaeTcA, IOKa3biBas, YTO CHCTEMA FOTOBA K ITyCky, ¢ IIOMOILBIO IiepeKnoyaTe s S2.
Peauctop R1 kontponupyet Tok ceetontoza. Tok x maseproMy moaymo LM1 nogaercs
yepea KI0YeB0i yCMANTEIbHBIN KacKaX Ha TpaHaucTope (1, koTopslii ynpasnseTcs
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fIBNRETCA KaTOAO0M CBEToAuOoAa

Puc. 11.2. NpuHuMnuaneHas cxema nasepa
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yepe3 TOKOOT paHHYMTeNbHBIH peancTop R3 ¢ Brixoaa sanyckaomero taiiMepa Il (BbI-
poj 3). O6paTHTe BHHMaHHe, YTO KHOTIOYHLIN IepermnoydaTent S2 ncrnonpayercs A
KOHTPOJA BBIXOAHOH MOIHOCTH HM3MYYCHHSA Na3epa M MOJKET NOJABATH IIMTAHHE T10C-
Jie oTpabOTKH BPEMEHHOI 3a/IEPHKKH CXEMOM 3a/IepXKKH 3MHCCHH, KOTJla Ha BbIBOA 3

cxemst 11 nofgaerca BHICOKKMI ypOBEHD HAIIPSAMKEHH .

Peaucropet R4 1 R5 npeanasnauenst g nogayy HeOGXOAMMOTO TOKA Yepes Ja-
3epublii Moaynb. CTabuutpon Z1 nostepxusaer yposeHs 3 B Ha BxoanbIx coeam-

HCHHAX JTA3€PHOI0 MOAYA.

flopagok cGopxu nazepa

ITpu pa6oTe Hax IIPOEKTOM BRITOTHUTE CIIEAYIOUIME STANbL

1. Mpentudumpyiite Bce 3anacHbl€ YaCTH H KOMIIOHEHTH! U CBEPETE UX CO CTIe-

uuduKanmesi.

2. BcTaBbTe KOMIIOHEHTHI B MaKeTHYIO ATy C nepqmpauﬂei’i METATH3INPOBaH-
HBIX OTBEpPCTUI, HaUaR € J1€BOI CTOPOHDI ILIATHI, U Pa3MECTUTE MX TaK, KaK
IOKa3aHo Ha puc. 11.3, ncnonp3ys oTBepcTHs Lis opuerTHpoBkd. Henonsayii-
TE BbIBOJIbI KOMITOHEHTOBR I10 MEPE COEAMHEHHI IO CXEME. CoenrHenus rokKa-
3aHBI HYHKTHPHOM TMHUEH H NPUNIAHBAIOTCS C TBUIBHOM CTOPOHBI ILIAThI, Pe-
KOMEH]yeTcs IO Hauata Nailky NPHMEPHTD KPYITHbIE 1€TAIH.

0O
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Ceetonnon,
LED

Puc. 11.3. CoeavHenna NnaTtel ANA BHEWHUX NOAKMOYEHMIA

Npumevanve:

McnonbaynTe NPOBOA B BRHWNOBOR naona i WR1#24 pna coenuHernii caeTogmogoes, S1, S2 nt.n, MyHKTMPpHAA NHuA
MOXA3LIBAET COEAMHEHUA HA THUTLHOM CTOPOHE NNATH. TONLITARTECY, A 3TC BO3MOXHO, MCTIONb30BATL NPV COSAMHEHUAX

BbIBOAbI KOMNOHEHTOB.
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Bceeraa naberakiTe MOCTHKOB M3 OrOJIEHHOTO NPOBOAA, HEKAYECTBEHHBIX Mast-
HHIX COEIMHEHMI, MOTEeHIHAIBHBIX KOPOTKHUX 3aMblKanuii oT naiiku. O6pa-
IaiTe BHMMaHKE HA NOJISPHOCTh KOHAEHCATOPOB, BCEX NOAYHPOBOJHHKOBBIX
npHGOpOoB.

3. Hapexste, 3auvcTHTE 1 O0JIYAMTE NpOoBOAa WitHOM 10 oM juist nogxnoyeHNs
S1 u creTonuona LED. BeinoaHuTe coeJUHEHHS 3THX KOMIIOHEHTOB, 2 TAKXKe
CL1 u LM1 (cm. puc. 11.3). O6paTite BHMMaHHE HA NONAPHOCTD JIA3EPHOTO
MO#y/il HO HBETy BbIBOAOB. KpacHbili BLIBOA — ONOKMTENBHBIH, YCPHBIA ~
OTPHLATENbHBIH.

4. HarotosbTe 3311010 Kphlitky CAl 13 riacTHKOBOI KpblIKK AnaMeTpoM 4,13 cm.
O6paThTe BHUMAHNE Ha GOJIBIIOE OTBEPCTHE JUIsI KHOMOYHOTO IEPEKIIOYATE-
st 81 ¥ Masioe - juis cBeTONHO/A.

MpcgnapureavHvIC dSACKTPUUCCHME
HCALITONMA

J1st IpOBEPKH 3/IEKTPHYUECKOM CHCTEMBbI BHIIONHUTE CACAYIOLME OIepaliiH:

1. Pacnonosire JrasepHbI MOJ(YNb TaK, YTOOLI OH GLUI HaMpasJied B 6E30MacHOM
OT Jiiozei HanpaBJIeHUH.

2. Iloeepuure nepermnoyatenb S1 B nosoxeHNe «BBIKIIONEHO>» (/IO KOHI@A IpO-
THB YaCOBOK ¢TPE/IKN) M nojiwmounte Gatapeio 6 B (BH1).

3. ¥craHoeuTe nepexmodarest S1 B 110J103KEHHE «BITIOUEHO» W OOpaTHTE BHI-
MaHHE HA HHEPIHOHHOCTD BIIOYEHUA HHAMKATOPa 3MHCCHH (JJO/LKEH 3aro-
peTbca B TedeHHe 10-ceKyHIHOTO HHTEpBaIa). ITO 3aJCPHKKa BIIIOUEHHS,
Heo6Xo/uMas A1A COOTBeTCTBHA TpebosannaM Biopo paauonoruuaeckoro sao-
poees (BRH).

4. BxriouHTe KHONOYHBIN nepekmouatesns S2 1 Habmoyaiite Apkuil seeHblit
BLIXOAHO Jiy4 Jrazepa. [TonoMxKanTe HECKOMbLKO CEKYH, ITOKA JIYY HE CTaN ApYe.
Bbi MOXETE IPOBEPHTD BLIXOJHOM TOK JIa3€pa, IPHCOCAMHHB aMIIepMETP I10C-
JIENOBATEILHO K OJTHOMY H3 BhIBOJIOB JIA3€PHOr0 MOY/IS; H3MEPbTe OOLIMIi TOK,
KOTOPBIi fosxeH GbITh okono 250 MA.

Konnumauyun u oxonuarenvHan cGopra
aasepa

BrinonHnTe KOJUTHMAIMIO M OKOHYATENbHYIO COOPKY IA3epa CACAYIOWMM 0GpasoM:

1. ITpomumnTe HANMILHHKOM HECKOJILKO JKEJOGKOB BO BTY/IKE JIIA GO/LIINX YILTOT-
HUTeNbHBIX KoJenl. ITpuMepsiite ux x koprycy EN1, noka ne 6ynet nocturayro
HAJIeKHOE coe/iMHerHne. Bhl JI0MmKHb] JIBUraThes nocrenedyo (puc. 11.4).
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Mponunute xenobku pna YNAOTHUTENBHLIX KONeL, ADJMALE ALEY LEn2
LEN1
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_____ N I
L} LTUBE1
MydTa TPMKAEMBAATE X BRCTYNZ0OUMM

Hapyxy xpasm. Brvmanve!
JiH3b NONKHL! O6iTs WICTLIMI,
Cxema B pasoOGpaHHOM BULE W NOKA3LIBAET NONOKEHWE NasepHOro Moayns LM1  guicescios B uerei,
MOLLHOCTHIO ManyHeHun 20-30 mBT

Bl

I
Mexay LEHTPaM1 MMHA

PeHTreHoBCKUWiA BUJ, KONNMMATOP2 B COOpe, NOKA3LIBAIOWWIA PACTIONOXEHWE NA3Epa U MMH3

Puc. 11.4. C6opxka konnumaropa

Npywmeuanme:

3ana4a 3aKucHaeTcs B TOM, YT0Ob 06eCneymTL AOCTATCHHOE PAa3eNUTENEHOS PACCTORHUE MEXIY ABYMS IMHIAMW R
RPBBMALHON HACTROWKW BNPeAENax BHYTPEHHER M BHELHEIA CeKLmil C pe3sBoi.

JNasephbie mogymLM 1 NoAroHAKTCA APYT K ABYTY ¥ C NOMOLLLIO COEB M30NALMOHHON NEHTHI A5 SOCTWKEHUA CoHne-
HEHUA G HATANOM. MoAr OHATE PA3MEDLY, TOMLKO HTOOH 00eCNeHUTLHAGKEKHOE CoBOUHEHWE.

Nviti3a LENT (3CNOnarieTon Tak, Kak NOKAAH0 HA PUCYHKE, Y B MOXHO NPVIKNIEVTL NCCNE NPOBEPKM Pa3fenureNbHoro
paccTosHus.

2. O6MoraiiTe nazepHbIii MoayNs LM1 HECKONBKHIMIM CIIOAMIH M30IALMOHHOM JIeH-
ThI, YTOGLI OGECNEYNTL JOCTATOYHOE TPEHHE LIS BHemHeH netanu. [TomHoc-
ThIO BCTABBTE €r0, NOKA MOJYJIE HE JIOCTUTHET BHYTPEHHETO LEHTPAIBLHOTO
BBICTYTIA.

3. Ouuctrre Gomemyio muusy LEN2 u npukieiite ee na ADJFEMALE], kax no-
Ka3aHO Ha PHCYHKE, HCTIOb3YA CHUIMKOGHOBbII WM APYTroi aHAIOTMYHBIH KIei.

4. Bcrasere amusy LEN1 B BerxoaHoi1 koHen nasepHoii Tpyokn LTUBI, kak no-
Ka3aHo Ha pucyHke. Ilokxa He npuivieHBaiiTe.

5. ITomocteio erassre LTUBI B ipyroii koHew cGOpKH 10 BHYTPEHHETO LIEHTPAIb-
HOro eeicTyna. Teneps sama c6opka ananormuHa n3obpaxeHHOM Ha puc. 11.5.

6. OxoHuarensHo coGepHTe M NMPOMapKHPYITe YyCTPOMCTBO, KaK MOKA3aHO Ha
pHc. 11.6. ObpaTHTE BHMMaHHE HA OTBEPCTHE B KOPITYCE OKOJIO PYKOSITKH JUIS
nogBoja BHEMIHKX NPOBOAOB. I1pH KenaHHK Bbl MOJKETE YBEJIMYHMTh AIHHY
HPOBOAOB JIa3epa.

Buwmanme!  BygbTe OCTOPOMHL, HENPOBUMLHOR NONAPHOCTL NEM NOQKNKXMESHUM DABPYWKT NQ3ep.
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CAP1 Cpuec. 11.3 En

Cpwuc. 114

o~

HA1
CAPZ

Puc. 11.5. Bua kopnyca v sHyTpeHHUX AeTaneil 8 peHTreHOBCKMX iyHax

7. Bcraebre 4 Gatapen AA B gepxkatens BH1 B pykosiTke M HaJleHETe KpPBILIKY
CAP2. BiutiounTe nepexnodaTess H ybeanTech B MPaBIIILHO pabore ycTpoii-
CTBa, KaK BB 3TO JA€JMH HA NPE/IBAPHTENBHEIX 3JICKTPUIECKHX UCITBITAHHSAX.

8. Hanpassre nasep Ha veab nmpumepHo B 100 M M yCTaHOBMTE KOJLTUMATOP TaK,
uToGBI OH OGECTIeYHBA MUHHMANBHOE IATHO OT Jy4a. DTO CeAyeT CAENaTh [PH
c1aGOM OCBELIEHHH, IIPEAIIOYTHTEALHO B TEMHOE BpeMst cyTOK. [ focrinkerus
TpebyeMOi APKOCTH Jia3epy MOKET NOTPeb0BaThC HECKONBKO CEKYHJ. 3aMeTh-
T€, YTO JUISl MEXAHUUIECKH CTabHIBLHOM paboThl HacTpolKa AO/KHA GbITH OKOJIO
Y2 - % 0GOPOTOB OT IWIOTHOTO COGAMHEHHA. EC/M yacTH CIMIIKOM pacxopaTcs,
KOHCTPYKLMA GyeT mwarkoi., Jina obecriedeHst IVIABHOTO ABHYKEHHA MOXKHO 110
YMCTHTE COEMHEHHE IETKOM 1 CMa3aTh CyXMM TedI0HOM. MOXHO KOMITEHCHpPO-
BaTbh PaCCTOSHHE MEXKAY MMH3aMH 3a cyeT yamuenns tpyoku TUBEL. Teneps Bu
moxeTe npukienTs LEN] Ha Mecro, kak 3T0 GbUIO YKa3aHO paHee.

KonnuMaTop yBeTMIHT IIMPHHY JIy4a, HO B TAKOH e CTENEHH YMEHBIIHT PacXoX-
AcHUC. ITO 3HAYHTENBLHO CY3HT JMaMETP Jiy4a I pH 6O/BIHMX PACCTOAHHUAX.

O6paTvTe BHUMAHME, YTO 3€/ICHBIE JIA3CPHEIE MOAY/IM MIMEIOT JUTHHY BOMHBI 532 HM 1
A1 T/Ia3a TOpasio ApYe, YE€M KPACHBIE 1A3€Ph] C AHAIOTMYHEIM NMTAHKEM 1 JJTMHOL BOJ-
ubI 630-650 M. 3eneHnle gasepbl Goabileil sHEPrHA JOCTYIHLI Ha www.amasingl.com.
BOLIMHHCTBO MJIACTUKOBBLIX YACTE JUIA JAHHOrO HPOEKTa MOTYT GhiTL NpuoGpeTe-
HHl B XO3HCTBEHHBIX MarasuHax.

JlanbHocTh AeitcTBUA B ACHYIO HOYb MOXKET JOCTHraTh MHOTHX KiutomeTpos. [lo-
HCK LI€JIM MOXKET GbITb OrpaHHYEH peabedom mecTHOCTH. ECAH B ACHYI0 HOYb CMOT-
PETL B CTOPOHY JIaS{EPa, OH 6yﬂ£"l‘ Ka3aTbCA APKMM HCTOYHHKOM CBE€Ta 3a JCCATKH
KIWIOMETPOB.
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O6parute BHUMaHWE,

4TO KONMMATOD PACLUINPAET
Py Ha BNU3KOM PACCTORHWL,
HO 3HAYUTENLHO YMEHBLLIAET
£r0 HA NANLHEM PACCTORAHWUM.
Yepes HexoTopoe Bpema
NAIEPHEIN MOAYNb MOXET
noTpeGoBaTs PENYNUPOBKK
y4a € UCAONE308AHWEM
CheuMaNpHbIX CPEacTe

Marsclactred By
INFORMATION unkimited

PO e T8 SASHER™ WH X1

Cxofa BK1 ana xpennexun
NazepHoOro Moayns

C6opxa xonnumaropa,
MOKA3aHHE TaKke LAY

Hapue. 11.4

KHONOuHBIG
) nepexnioyarens

swi SUASS 4 LASER PROCLCY

Ha pucyHxe nokasasa
MOAENL MOLWHOCTHIO 20 MBT

CAP2 FROUTIE APEATIRL

Puc. 11.6. OxkorvarensHbil B, yCTPOIACTBA C APibIKAMM

Npumeuanve:
WHCTpyKLsn:

1. NoNHOCTLIO NOBEPHUTE NEPEKNIOHATENL NPOTHB YACOBOIA CTPENKW, KOTOPBIA MEET HECKONBKO NONOXEHNA. 30eCh NC-
NOABL3YIOTCA TONBKO ABA U3 HIAX.

2. Crvmmte Kpoiuky CAP2 v Bcrasbre 4 Gatapen AA B aepxarens.

3. Bxmoumte nepexniovatens, uceetoavo saropurca. Ecnv HeT, npoBepbTte aepxarens 6arapeii — moxer ObiTe NNoxXol
xoHTaxr c Garapeamu.

4. MNopoxgute oxono 10 © M HAXMWTE KHONKY, HabniopaiTe BNOMMDbIF 3eNeHBIA Ny4.nazepa, ACHO Pa3nuiyMbA NOYTHE
moByonorogy.

5. Hactpoire konnnmarop Ha xenaemblis s pexT.
Buaumanve! CMOTPETH Ha NA3EPHLIA NYY N €I OTPAKEHWE MOXHO TONBKO B CNELIMANEHBLIX 3ALLIMTHBX O4KAX.
TeCThiHA COOTBETCTBME:

1. MpoBepsTe NPABUNLHOCTLAPMBLIKOB, KAK MOKA3AHO Ha PUCYHKE.
2. NepexnicuaTent NMTEHWA — HECHEMHLIA B NONOXKEHUN «BHIKITIOHEHO=.
3. 3aepxKa NOCNE BKAIOHEHMS NUTAHMA,
4, CeeToamoaHbI MHOWKATOP NYYa 3aropaeTca NoCNe 3a8epXKy.
5. VIMeeTcRKpLILKA anepTypLl,
Brumanme!Hn Bkoem Cyyae He HanpasanTe 370 YCTPOHRCTBO Ha NI0AEH, TPBHCNOPTHHIE CPeacTsa, 0CcofeHHo cCamo-
NeTb, Have B GyeTe HakazaHw!!!
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Jlemenoe ycTpoHCTBO [ 3aLMTHI MMYIIECTBA 06€CNeYNBAET KOHTPOIMPYEMbIH Na-
3epHbIM J1yaoM nepumerp. Ilpu ero HapymeHHH ycTpOHCTBO NOJAET 3ByKOBOM CUT-
Has TpeBory. OHO COCTOMT K3 rEeHEPAToPa JA3EPHOTO Jy4a, ONTHYECKOTO AETEXTO-
Pa, KOHTpOJIEpa N 3ePKal JUIs OTPAXEeHUS JIyda BOKPYT nepumetpa (puc. 12.1).
Ilpu6op Moxer GuITh COEAMHEH C HalleH CHCTeMOM OXpaHEl, reHepHpyoniei Gonre-
BOE 3BYKOBOE IT0Ji¢, ONIMCAHHOMN B rnase 28 «3amuraan cucreMa ¢ co3/laHueM 6oJieBo-
ro nons». CrepagpHKanms nasepa s 3alHTH TEpHUMETPa npuBesena B Tabn. 12.1.

Puc. 12.1. CucremMa 3aumThl MMyLIecTsa

ITpocTeie MOAYH TPeOYyIOT HAUYANLHBIX HABBIKOB B YCTAHOBKE M I0CTHPOBKE. JTOT
IPOEKT MOXET NOTPEGOBATL KAKOTO-THG0 rOTOBOrO 0G0PYAOBAaHMS, B 3aBHCHMOCTH
OT KOHKPETHOTO TIPHMEHEHHS.
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Tabmya 12.1. Cheundmraumanazepa
OGoanavenne Kon-so Onucanue Ne B Gase
AaHKBbIX
Ri1 1 NepemetHuit peanctop 100 x0Om BepTvkanbHoH YCTaHOBKW
R2,R4,RS 3 Peanctop 100 kOm 0,25 BT (KOpU-HEBBIA-CUHWIA-XXENTLIA)
R3 1 Peanctop 10x0m, 0,25 BT (KOPpVHHEBLIA-CYHWIt - Oparwaensi)
RS 1 Peanctop 1 MOw, 0,25 BT (kOpHsHEBLIit-CyHWIA-3eneHbit)
R7,R8 2 Peauctop 1 kOM, 0,25 BT (xOpUHHEBLIA-CUHMIA-KpaCHbIF)
RO 1 Peanctop 27 Om, 0,25 BT (KpacHbiit-voneToBLii-4epHbIit)
C1,C3 2 SnexTponMTHHEeCKMia KoHaeHcaTop 10mkd, 258
BEPTUKANLHOIA YCTAHOBKK
2 1 Jmcxoeniti konpercarop 0,1 mx®, 258 (103)
c4 1 BNeKTPOAUTVHMECKIIA KoM AT 100 mxd, 258
BEPTUKANLHON YCTAHOBKM
m 1 DorompaxsncropL14 L1apP2
Q2 1 P-N-pPTRAH3NCTOP OBLLEro HasHaqeHwn PN2907
a3 1 n-p-n TpasavcTop ofero HazHasenua PN2222
D1 1 Dwoa seinpamutensHuit INA007, 1 kB
n 1 Taiimep 555 B kopriyce DIP
BZ1 1 3ymmep (3BYKoBO# onoseatens) 4-8 Om, 20mA, 90 ab,
BHELLHWIA puameTp 24 oM
RE1 1 Pene 12 B coaHoit rpynnoi Ha nepexmosexne SPDT
c koHTakTamu 115/5a
PB1 MakeTHas nnara ¢ nepdpopaumeit otsepcTvii uarom 0,25 cm
wpasmepamn 7,6x4,44 cm
WR24 150cm Buroi nposoA #24 B BUHWIOBOA M30MMUMN
EN1 30cm 80 PVC TpyGka 6,03 cm
FT1 15cm40 PVCTpyGra 4,75¢cm
CAP1 Mnacmvkosas kpeituka 6,03 cm
BU1 2 ManeHbkas BTy/IKa C 3aKUMOM
LEN1 DOKyCUPYIOWAR MvH3a 4530 Mm LE4590
12DC/3 Ananvep perextopa 12B,3A 120C/3
PPG100 Ofuvia yCTPOCTBA OTIYIMBAHMA CNOMOLLLI0 HONeBOro N PPG100
Jazepwan cexunna
30C//3 Cerepoiapanrep nna nasepa3B, 3A 30C/3
LM FNazepbit MOAY/M: HA MOLLHOCTL Mamyieruvs 3 mB LME50P3
LTUBE1 Tpy6ka PVC 5,72x2,22 pHetLHWit pMameTp
EN2 Nnactvkosan TpyOxa 8,89%<2,54 cm sHewummiz iameTp
CAP2 MnacTvkosan kpoittka 2,54 cm
LENZ2 Paccevsanowan (BorHyTas) ivH3a, 15x25 mMm ¢ ko3hdhrupmeHTom LE15
paccenBaHun 0,6
LEN3 AeoiiHan cobrpaoLuan (NBOAKOBLINYKNAA) NMH3a 24X75 MM LE24
ADMALE Mepexapsuk PVC 1,27 oM Ha Tpy6ky ¢ BHewHeii pe3s6oil #30405
ADFEM Mepexoarm PVC 1,27 cm Ha TpyGKky © BHYTPEHHE pe3cboii #30305
ORING Konsyeeoe yrungrHeHue 1,27x1,9cum

CHcTeMa npeHa3HAYEHA JUTA 3aIHTHI 331aHHOH TEPPUTOPHH OT HECAHKLIHOHHPO-
BaHHOTI'O BTOPKE€HWA 34 CHET CO3aHVA YJlepaI!BYKOBOﬁ CTCHBI 6o NnpH COBMECTHOM
TMPUMEHEHHH € YALTPa3BYKOBBIM GOJIEBBIM TIOJIEM, ONHCAHHOH B miaBe 28, Cucrema
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MOXET MCIONIB30BATHCA VI8 MATBIX 0OBEKTOB B HOMEIEHMAX WK JUI1 TepPHTOPHi
nesbix yuyacTkoB. OHA MCHONMB3YET AasepHbIl Jy4, KOTOPbI MEPEMEMACTCA MEXAY
HECKOJILKUMH IUIAHOMEPHO DA3MEILEHHLIMH 3€pKaJaMi, IPeXIE YEM NONALAET Ha
OIITMYECKHIA leTekTop ¢BeTa 1 KouTposuiep. Korsia HenpepeIBHOCTD Jiyya HapyIIaeT-
€S, KOHTPOJUIEP NOAAET CUTHAJI TEHEPATOPY YIBTPAa3BYKOBOTO GONEBOro MO, OTHYTH-
Bas HapyluTeneil,

Jlamba myTH JIyua 3aBHCHT OT HaBeACHHS JIA3epa, I0CTHPOBKH JIA3¢PHOTO Jy4ya U
KonuyecTBa 3epkai. Paccunrthisaiite va 300 M nipu Tpex sepkanax u xo 600 M mpu
HCIIONB3OBAHHH TOJILKO OJHOTO 3epKaa.

IInTanue K 1a3epy M KOHTPOJUIEPY TIOCTYTIAeT OT HU3KOBOJIBTHRIX aJalTepOB
NMUTaHHA, HCTIONb3YIOIHX GaTapen A1A KPaTKOCPOYHOM WIH pe3epBHOMH yCraHOBKH,

HcTouHHKOM CBeTa CIYKHT KpacHbIi Jlazep, H3/IyqalouHi BUANMDIH CBET, HO MOX-
HO HCIIOJIB30BAaTh H HEBHUINMBIH HHq:)paKpaCHbIﬁ. JlazepHas ceKuusa AomxHa ObITL Ha-
AEeXHO yCTAaHORJIEHA HA MIPOGYHOM CTEPXKHE €O CKOO0H, MoryT Henons3osaThes Epe-
BO MM CYIECTBYIOIAA ONOPa, HO OHH JIO/KHBEI 00eCeYHBaTh YETKYIO JIHHHUIO VIS
Jyua Jrasepa Ao NepBOTo 3epKaia, ¥ IPH 3TOM JIyd He JO/DKEH NEPECEKaThb IyTH O0bIY-
HOTO ABMDKEHIIL.

Cekuna OnTHYECKOro IIPUEMHHKA H KOHTPOJEPA TpedyeT HU3KOBOILTHOTO Ha-
npaxenns B 12 B nmocTognuoro Toka, KoTopslil BHpaGaThIBA€TCA BKIIOUEHHBIM B
Habop TpaHcpOpMaTOPHLIM AanTepoM ceTH. OHa Jo/KHA GbITh YCTAHOBAEHA B Me-
CTe pasMellen s 1asepa, HO He NOABEpraThCsa BO3ACHCTBHIO NPAMBIX CONMHEYHbIX JTy-
yeil. 3Ta CeKuHA TaKkxke obecneunBaeT KOHTPOIb BHELHHX IMPENATCTBHM, cHabxKeHa
3yMMEPOM M CBETOAHOAHOH HHANKATOPHOH JIAMITOI.

IIpn6op nokasan NOMEIEHHBIM B IVIACTHKOBYIO LIHAMHAPHYECKYIO TPYOKy, cHab-
*eHHYI0 poxycupyolleii TpyGKoii M THH30I1 J1a IpUMeHeHNs Ha GONBIINMX PaccTos-
HUAX. Bpl MoXeTe HCTIONB30BaTh KPBIKY s anlepTyph! ¢ BEIMYHHON OTBEpCTHS,
COOTBETCTBYIOLICH PACCTOAHHIO M KOJTMMauun ayya. MoxHO Takxe H3roTOBUTD
Anpy3noHHYI0 IMTACTHHY M3 JBYX IUIACTHKOBBIX KPBILICK MOAOYHO-0E/IOTO IBETA,
COEMHEHHBIX BMECTE. ITOT METO/ MOXET NPHUTOJIMTHCS 1P MCHOJIB3OBaHHH BBICO-
KOKOTE€PEHTHOTO JIyya cBeTa OJIM3KO pacnosiokeHHOro fasepa.

OcobGuiec 3ameuanun

Ceki1111 ONITHYECKOTO JETEKTOPA CBETA, KOHTPOJUIEpAa 1 MPHEMHHKA MOXKET TakKKe
HCIIO/Ib30BATECH B CJIy4ae, KOra 3a(HKCHPOBAH CBET, MPEROCXOAALMH ONpPeJEIeHHYIO
seunHy. [opor ypoBHst 06Hapy€HUs YCTAHABAMBAETCSA € IIOMOIILIO IIEPEMEHHOTO
CONPOTHRJAEHHUA. ITOT peXXuM paboThl NpelHA3HAYEH VI HCIIOIB30OBAHMA BMECTE C
JMOGHIM N3a3epOM, CBETOBBIM PY:KbeM WIH aHAIOTHUHLIM IIPHGOPOM Al KOHTPOJs
JOGBIX BHENIHUX (hYHKLMIL. ITO MOMKET IPHBECTH K YAYYINEHUIO YCTOHYUBOCTH pyY
HOTO OpYXHA 32 CUET yAepKaHHA JIA3EPHOTOo JyYa Ha anepType KaK MOKHO JoJbIIe.
PeanuayioTcsa Tak:Ke CpeacTBa U TOYHOH HHCTHHKTHBHOH CTPENBOLI 13 TaKkoro opy-
KM, KaK TIMCTOJIETBI, ABTOMATHI M MP. YAJIeHHDII ONTHYeCKNE KOHTPONb JATbHEro
AeHCTBUA BO3MOXEH Ha paccTosHMAX 1o 700 M 1 Gosee.
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Ilpnnunnnonbuon cxeMma nazepa

Caet BxonuT B doxycupyromywo Tpybky FT1 uepes miusy LE] 1 perucrpupyerca ¢o-
torpanauctopoM Q1. Ha puc. 12.2 Tpansucrop Q1 pacrnonoxeH Tak, 4TO OH IPUHHU-
MaeT CBeT Jla3epa. 3TO BHI3EIBAET TOK KOJUIEKTOpA YEPE3 PEryJHMpyeEMblil pe3ncTop
6a3el R1; Tpansucrop Q2 oTkpuisaetcs. Ha pesncrop R3 B kojurekTtope TpaHsucTo-
pa Q1 Tenepn nojaeTcA NOJOKUTEALHOE HANPAXKEHHE. ITO HaNpsDKEHHE Yepes OT-
KpBITBI TpaH3ucTOp Q2 MOJIUNIOYAETCR K pasfenHTeIsHOMY KoHAeHcaTopy Cl u nep-
MMTCA /10 TEX NOP, NOKA He HPOMCXOUT Npeprisanye my4a. Korna 1o npoucxoauT, B
TOYKE COC/IMHEHMS PE3NCTOPOB iennTens R4-R5, koTopble COETMHEHBI C YTIPABJIAIO-
L(MM BBIBOOM 2 MOHOCTa6IIBHOTO TaiiMepa 11, ycTaHaBiHBaeTC A MaIoe HATIPSKEHUE.
BpemeHHOM 1K 3aITyCKAETCA, B PE3YJILTATE Ha BHIBOJIE 3 YCTAHABIMBAECTCS MONOKI-
TEJILHOE HANPSDKEHHE, KOTOPBHIM OTKPBIBAETCA TpaH3ucTOp Q3 1 nofaeTcs nUTaHKe
Ha 3ymmep BZ1, ceetoauoy LED u ynpasnmomee pene REL. Pene moxeT nepexmo-
YaTh HEMHIYKTHBHYIO HATpY3Ky NpH TOKe 1o 5 A 1 nanpsbkenn 120 B nepemeniioro
TOKa, ObecrneyBas ypoBeHb OGHAPYKeHU JULA 3aITyCKa HAIIIETO TreHepaTopa 601€Boro
noJs PPG10 unu ipyrux cpeacts 3ae paKaHms.
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Puc. 12.2. Cxema fieTeKkTtopa v KOHTpoRNepa

NMpumevanme:
JlaHHan cxema npepHa3HaweHa ana paGoThl B KAYECTBE YCTPOICTEa NOAAYH TREBOXHOIO CUMHANA G UCTIONL30BAHWEM

Ra3epa, XoTopsiinenpepusHo aKTwBMpyeT hototpansucTop Q1. Koraa mys npepuiBagTces BTOpKEeHWeM, aKTUBUPYeTCA Tait-
mep 1, BrMOyas symmep, CBETOAMOA,M Pene ANA NOAKMNIOYEHUR EHELUHEND YCTPOItCTBA — Hawero GnacTepa tuoKoBoi BONHb
#PPG100, ormcaHHoro B rmase 26.

MopAgOK KOHCTPYHPOBAHHA ONTHUCCKOrO
NPUCMHKMKQ W KOHTpOAnepa

IIp1t KOHCTPYHPOBAHHHM ONTHYECKOTO IIPHEMHHKA M KOHTPOJUIEPa BBITOMHUTE Clie-
Jiylomue feiicTens:

1. Paznoxure ¥ MaeHTH(HIUPYIHTE BCE NETAIH.
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2. Cobepwure miarty, kak nokasano Ha puc. 12.3. He nepenyraitre mexay coboii
pnp- Hu npn-'rpammcmpm. I’ICHOJ’Ib&yI?'ITC BBIBO/[BI 2JIEMECHTOB npn COCAHMHECHNH
l'IpOBO,[[OB TaM, r€ 1o BO3MOXHO. Haberaiite MOCTUKOB U3 HCMSOJ'[HI)OBBH-
HOTO ITPOBO/JA, TOYEK KOPOTKOTO 3aMbIKaHHA.
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MyHKTUPHAA MMHWA NOKA3LIBAET NPCOBOAHLIE COEANHEHNA HA THINBHONA CTOPOHE NNATH
c ° HKMPHBIE TONMKW NOKA3KIBAIOT OTBEPCTHA B NBPHOPMPOBAHHOM
8 NAATH, B KOTOPHIE BCTABNSIOTCH KOMNOHBHTbI
@) [soiiiie TOUKW NOKAILIBAIOT OTBEPCTHA, KOTOPHE HCNONL3YIOTCA
Pacnonoxenve exisogos Q2, ANA BHELIHWX NOAKMNCHEHIA 1 MOFyT noTpebosars
BbIBOA, 6a3bl HE UCNONBL3YETCA AODNONHUTBABHOrO PACLUMPEHUS OTBEPCTHIA CBBPNOBKOH Gonblwero anaMeTpa

3.

4

Puc. 12.3. YeenuyeHHbili BUI, COEQUHEHUI KOMMOHEHTOB Ha ThINbHOR CTOPOHE NNaTsl

Coenumure NpoROJA U MOKIIOUNUTE BHELUIHHE KOMITOHEHTh], KAK IIOKA3aHO Ha
puc.12.4.

Harorossre ¢okycnyio pyGky FT1 ua xycka PVC tpy6ku nnamerpom 4,76 oM,
Anmmuoi 15 oM, Kak nmokasaHo Ha puc. 12.5. Marorossre EN1 u3 Tpybxu nna-
merpa 6 cm 1 juinuoit 30 cM. Ipukneiire nuu3y k kpaam FT1. O6pature BHI-
MaHHe, YTO TPYOKH JOJMKHEI OGECIeYnBaTh GeCpeENnATCTBEHHOE TEJIECKOIIH-
Yyeckoe feicTBHE, CBOOOHO BBLIJIBUTAACH U BABUTAACH.

IIpoeeprre OKOHYATENBHYIO COOPKY Ha COOTBETCTBHE PHCYHKAM H yHenuTech,
uro npoeoga BeIXoAAT yepe3 CAPl ¢ ncrtonb3oBaHueM BTYJIKH C 323KHMOM
BUL.

IIposeprkTe Bam y3ei, yCTAaHOBHB 00a IepeMEHHBIX CONPOTHRICHNA B Cpe/iHee
nonoxenne. O6paTHTe BHUMaHNE, YTO EPEMEHHOE CONpOTHBIeHHE RO HoMM-
Hanom 1 MOmM ynpasnser BimioYeHHeM TaiiMepa NoCJIE MPEPRIBAHUA CBETOBO-
ro siy4a. Ilepementoe conporusienue R1 ynpasnser ypoBHeM CBeTa, KOTOPHIii
HEOOXOAMM JUIS TOTO, YTOOBI y3€/ NPEKAECEPeMEHHO HE 3aITyCTHICA
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MNpoeopa k apanTepy
12B,3A

semrsesete

sssassses s

sssssasse

s s s st st ssssss s

\ R Hopmanbuo 3AKPLIT

Hopmanbuo OTKPLIT

Puc. 12.4. CobpaHHan nNnata ¥ BHEIWHWE NOAKMIONEHUs

cAPt Cpuc. 12.4

JNunzal (LEN1)

ApwukneiiTe nuH3y
KBbICTYTY FT1

lMokaaaHa CUCTEMA C OIHUM 3EPKANOM U UHTEPdEHcOM K CUCTEME CO3AaHUA
6onesoro nona PPG 100, o6ecneumealoweii He Bnekyliee 3a Co60iA I0pruamMyecKoi
OTBETCTBEHHOCTW CPEACTRO 3atUMTL

F | | l I t KayeCcTeo npuHAMacMOoro
AETEKTOPOM ny4a
6§8C o YXYALIABTCA NO Mepe
T YBENWMEHUS YUCNa
120CH.5 PPGI00 NepeoTpaxanLLmux
Npeo6pazoBateny 3gpkan No nepumMeTHy
orpaas
NpueMHbIR 3epkano
LETEXTOR cpwc. 12.8

Nazep CrapaitTech HanpasvTh nasep B CTOPOHY OT APKOro CBETA 1 CONHEMHBLIX MECT.

MoxeT BbiTh, NPUABTCA 3aKNOMATL NA3EP B AMHHYIO TPYOKY, HTODLI
NpeaoTEpaATUTL BO3ARHCTBUE CNALLKOM APKOro BHEWHEro (oHa

Puc. 12.5. Bua onTyHeckoro AeTexkTopa v KoHTponnepa
B KOpNyCE B PEHTTEHOBCKWX Nyvax
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7. TloMecTuTe y3es B IpKO OCBEILIEHHOE MECTO H COEAMHUTE €T0 ¢ HCTOYHMKOM
nutanus 12 B wmm anantepom cern nurannsa. Hanpasbte yses Ha MCTOMHHK
CBETA, 32TEM IIOMECTUTE PYKY Ha oTBepcTHe. CBEeTOMION M 3yMMEP AO/IKHBI pe-
arvposaTh B TEYEHHE BPEMEHH, ONPEAENAEMOrO IEPEMEHHBIM CONPOTHBICHH
em R6. Hactpoiire R1 nia najiexxnoro cpabaTeiBaHus U ycranosute R6 Ha xe-
Jnaemoe BpemMs peakipy. Pere Takike cpabaThiBaeT M 3aMBIK2€T KOHTAKTHI, YTO
IPHUBOAMT K BKJIIOUEHHIO reHepaTopa 60JIEBOTO NOJIs WJIH JIPYTOro yCTpoicTBa.
ITO NOATBEPK/IAET NPABMIIBHYIO PaGoTy KOHTPOLIEpa-TIPHEMHHKA.

NMopngox KOHCTPYHUPONBAHHA FEHECPATOPO
AO3CPHOro Ayua

ITpH KOHCTPYHPOBAHME FEHEPATOPA JIA3EPHOTO JTy4a BLITIONHHTE CJIE/IYIOUIE OIEPALMH:

1. Tlposenure MExaHHYECKYIO c60p1cyna.3epnoﬁ CEKUMHU, KaK MOKa3ano Ha puc. 12.6.
Bui MOjeTE HENOCPEACTBEHHO NOAKIIUMTE agantep 3 B u cHsth HatmxeHne

flunza 2 ADMALE$
QRING14 \ \ ADFEM1 PNwnza 3 (LEN3)
L — — [ ‘—l M
LM-850-P5 | —
v —— S
LTUBE1

Npukneite K kpasm unnu caenaire

Buas paaOﬁpaHHDM COCTOAHMM, NOKa3LIBAOLWMWWY pacnonoXeHne BLICTYR Ans LEN3

Hawero nasepHoro moayns LM

WcnonbayTe apantep nutanua 3 B, 100 mA

C COOTEETCTBYIOLMM Pa3beMOM WS XE HeNOCPEACTBEHHO
NOAKNIOYNTECH K BLIBOOAM afgantepa.

WcnonbayidTe ynoGHbA Ana BaC BapWaHT

mymlmmmnm
r

EN1 S5cm |

CAP1
Nepen BrnlONEHNEM PaccToanne Mexay LeHTRaMm nH3 — NPUMEPHO 5 Ccm
MMTAHWA NPOBEPLTE
NONAPHOCTE BANKW PeHTreHoBCKWA BULL KORNMMATOPA, NOKA3LIBAIOWMIA NONOXEHWE na3epa U NNH3LE

1 PO3ETKM PAa3bEMOB

Puc. 12.6. C60pka ¢ MCNONL30BaHUEM NA3EepHOr0 MOAYNS

Mpumevanwe:

Lens3akmouaetcs B 06ecneveHn LOMKHONO PaCcCTOAHWA MEXY ABYMA NMH3EaMI, YTOBE A06UTLCANPABUNLHOH pery-
NWPOBKW B Npeaenax cexuminc pessboid.

Nasepriid moaynb LM noacrpamneaetca nog Tpybcy LTUBE1 ¢ nomotbio HeGOMLWNX NPOKNaaokK. Siukza LEN2 pacnona-
aeTCa, KaK noka3aHo Ha PUCYHKE, WU, KO3 BuiBEPEHO PACCTOAHWE MEXY MMH3AMM, €€ MOXHO NPUKNEHTL.
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€ IOMOIIBIO BTYAKH €-32KHMOM WMJIH 3aBA3aE Y3671 Ha IPOBOJAX. Y6eaurech, yTo
TPH MCHOIB30BAHMK KOJUTMMATOPA JIyY Ha PACCTOSHIIM JOCTATOYHO CKAT.

2. TlpomosmxaiiTe YCTAHAKIMRATE CHCTEMY, Kak NOKa3aHo Ha puc. 12.5, 12.7, 12.8.
HanexHo ycraHoBHTE N1a3€p, IETEKTOP, Bee 3epKaia. HcnonsayiiTe cobcTBeHHyI0
M306pETATENBHOCTE Ha 3TOM 3Tarne, HCNONb3yHTe MMEIONIUECH O] pyKoii cpej:
CTBa H BO3MOXHBIE ITYHKTBI PACIOAOXKEHHNA KOMIIOHEHTOB.

Onopa ana
YCTaHOBKN

- PRrynupyiowme

Taiikm ana
twnunexK
Kpennexvs
Ha onope

LWnunbkun ans
KPenneHus Ha onope

NopsuxrHan A
YARGTHUTEALHLIE =] nnata @

NPYXWHB L]
Craumonaphas ___/

nnarta
Puc. 12.7. Cxema, NoKasbIBAOLANA YyCTAHOBKY HACTpauBaemblx 3epkan

NMpvmedanne:

Baiua nesepsr 3aLmTHaR Orpana npy presHrHesn Ans obecnieqesns O0MADYREr#A NPOHUKHOBEHIA 33 NEPUMETD BOK-
YT BAWETO A0sa Wi Apyroi TeppuTopsm. OHAMCNONLIYET AMOOHLIA NA3ED KNACEa 33 AN MMHUMH3ALIAW, HO HE ANAYCTPa-
HEHUA ONTUMECKMX NPerMTCTBWIA. B KaveCTBe CpeaCcTBa CAePXUBaHUA NPEARAraeTCA HE BLILIBAIOLLEE CEPLE3HOI OTBeT-
CTBEHHOCTU NDMMEHEHME NEHEPATOPA NONA 3BYKOBOT O L1I0Xa, NOACGHONO ONUCAHHOMY B riase 26.

Buumanmne! Bbl 400KHBI O3HAKOMUTECH C MECTHBEIMM 3AKOHAMW AR RDABHNLHON) BCTILIIUNESHAN ATON0 0BOPYAOBAHUAB
npeaenax eawel CofCTEuHOCTH. NoMHUTE, 8CNM Bbl HAHECETE N ANDIISHAA HADYLUMTENIO, AAXEe €C/M OHMBITAeTCR Bac Orpa-
6T, BPRAE FOCYAAPCTE 3TOMOXET HPVBECTU KU LESHOMY HAKE. IO 33 HADYLLIEHWE €10 NPaB. 3HaiTe v Crl Wy FwiTe 3aK0Hb.

Ycranosxa cucTemb:

1. NoaroToesTe Creayowee oGOPYAOBaHME, YKa3aHHOE B kaTanore pupmel Information Unlimited:
— BMOLHLIA NN FreNMeBO-HEOHHBIA Nasepknacca3a;
~ OTYMECKMIAAETEXTOP CBETA N KOHTPOANEP C BCTPOSHHEIM TPEBOXHBIM CUFHENOM

m .
— reMepaTop Nons ayxoeury Bonesorowoxa PPG 100, onvcasnuite rnase 26.

2. OCMOTPUTE YHACTOK, KOTOPBIA Bt XOTUTE 33LUMTUTL. MOCTEETHC) NPOCASANTL NYTH JTYHa NO MECTHOCTU U BLIRBUTL
MECTA, FAE NENKO YKNOHUTLOA OT fIyMa.

3. YCTaHoBMTE YTROBLIE TOUKM OGBLEXTA, e S0MKHE OLiTe NOMELLIeHKS 3epkana. O6paTUTE BHYIMAHIME, YTO ANS HAABKHON
pPaBOTh CUCTEMBE HETKARA BURMMOCTL MEXLY NAZEPOM, COCEAHNMM 3ENKANAMY W MPUEMHUKOM A0MKHA CoBnoAaTHCA
ApH MOGLX NOrOAHBIX YCNIOBMAX,

4. Onpegemreyron, raeBucobpaeTecs Pa3MEcTUTh CaM N1a3ep v NasepHuinaeTexTop. OGPaTVTe BHMAHKE, YTO KITHM
YCTPOACTBaM AOMkeH ObiTb A0CTYN LA NOAAYWAHMTAHWA Y YNPABAEHUA,

5. NoAromeEsTe ONopLIANA 38PKA, MCNONL3YR COBCTBEHHYIO U306PETATENLHOCTL. M NABHOE NPW 3TOM — NPABUILHAA Ha-
CTPOAKA MYCTOMMUBOCTD. MNPAIBADMTENLHO NOCTABLTE 3ENKANA B HYXXHOE NONONEHME,

6. BxmounTte nasepw HasenuTe ero Ha UGHTP nepeoro aepkana. HapexHo sadukcupyiite nasep.

7. Otperynvpyiite nonoxeHWe Nepsoro 3epkana Tax, YTobw Nyy OTPaXANCA Ha LEHTP BTOPOro 3epKana, NOBTOpHTe aTy
ONBPALMIO AMMBCEX NOCAEAYIOLLIAX 3PKAN M A0 ONTUHECKOMO NPHMeMHKA. MO Mepe NPNIRKeRBMA PUKCVPYATE MX B ITHX
NONOXSHUAX.

8. Bonbiuve TEPPUTOPI MOTYT NCTPEOOEATS UCNONB3OBAHUA ANS NE3ePa ONTUHBCKOro KOMNIMMATOPAE B LIENAX yMEHbLLe-
HALLMPWH! ITy-a Ha Bonee AnMHHOA AnCTaHLM. KOMMAmaTOpOM MOKET CMOKUTL OMTUHECKMWI NPULLEN PYXLA, TeNeCcKor,
GHHOKNL N T, PACTIONOXEHHLIE N0 OCK NA3ena. PacxoXagHHe Mya yMeHLLIMTCA 32 cHeT k0addumumeHTa KonmmaLam
UCTIONE3YEMON CHCTeMD, OAHAKO M MY 33 CHeT Sroroxe daxTopa GyneT paclumpaTeCcn. MTorossm peaynsTaTom sens-
ETCH MeHbLLEeE CEeMEeHNe NMy4d Ha BONeE BANLHUX QUCTEHUMSX,




TopAgokKoHapYpoBOHArerepaTopancsepHoonye 163

YytuTe, 4T0 KaYecTeo

ny4a yxynwaerca

1O MEPe YBErvieHna

KONU4ECT8a NepeoTpa-
Npeobpasosateny, co3gaolme Gonesbie ollyLeHWA KAOLMX 3epxan

—
el (O] O] O |®

12B,1,5A
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Puc. 12.8. Npumep pacnonoXeHnsa cMCTEMBl C NCNOAL30BAHUEM MHOMMX 3epkan
Mpumeyanne:

NasepHbiii Ny OTPAKASTCA BNEPEL, M HA33/ B 3ALLMLLIEHHOR CBNACTH C NOMOLUBIO 3EPKAN, PA3MELLIEHHBLIX B CTPATEN -
HECKM 3ANNBHWPOBAHHBIX TTYHKTX, EC/n nyy fipepuLisaeTeA B pe3ynsTaTe NONAGAHUA B HENO HAPYLLMTENS, ONTHHECKA NPpUem-
HUKOOHAPYXKMBAET 3TO M NOCHLUIAET CUNHAN 3BYKOBOMY reHepaTopy. BKmoHaioTes NpoBE30EITENN M NPUHUHAIOT HapyLun-
TEMIO HECTEPNIMMYIC G0N 3BYKOBLIM BOSASACTBMEM, YTOOL OTNYTHYTL Ero. XOTR TAKOE BUG 3CTHNE HE MMEET JFIMTENLHOID
oCTatouHOro 3¢eKTa, BCErAa NYHLIE CHAYANE NO3HAKOMMUTECH C MECTHLIMM 33KOHAMW A0 MCNGNB30BAHWA B CUCTEME N0

AOBHLI YCTPORCTB.
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flazepHoe YCcTPOUCTRO
NPOCAYLEIHBOHUA

JanHas maBa npejiaraeT 3aMeYaTeNbHLIN IPOEKT, B KOTOPOM JIa3ePHEBIH Iy OCBe-
I{2eT OKHO WM APYTYIO OTPAXAIOMYIO IIOBEPXHOCTE M 3aTEM OTPAXKAETCH K CIIEH-
ATBHOMY ONTHYECKOMY NpHeMHuKy. HudopMalnsa M3 OTpakeHHOro oT OKHa cBeTa
MOCTYNAET Ha IPHEMHHK 32 CYeT Koaebanrii u aaxe MUKpokoaeGanuit oTpaxaroieit
nosepxHocTH. ItoT npHGop (puc. 13.1) aenaeT BO3MOKHBIM PEMEHNE MHOMKECTBA
NOTEHIHANBHBIX 327134 ¢ 6€30MACHOT0 PRCCTOAHMA, HAIIPUMED, MOHHTOPHMHT pajuo-
AKTHBHEIX SJIEMEHTOB B pPEaKTopax, HabMoAEHUE APYTHX OOBLEKTOB B HebMaronpu-
SATHBIX YCOBHMSAX.

B 5T0i1 mase NpHBOAUTCS NOJIHAA MHGOPMALHA 06 H3roTOBJACHHH TpebOyeMbIX
SNEKTPOHHBIX MOAyNCii, YTO MO3BOJMUT BaM YCTAHOBHUTE H MPOAEMOHCTPHPOBATE
AeiicTpre ycrpoiicTsa Gez cnenmanbroii aboparoput, cHaGkeHHOI oGopyaoBaHH-
€M JU1 TOYHOH ONTHYECKOH o6paGoTKH. DTOT NOAXOA OYCHL XOPOI JUIA HAYYHEBIX

i
£ !’j
g
2l

Puc. 13.1. JlazepHan cuctema NPOCAYLLIMBAHWA G NOMOLLLID OTPaXeHUs
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NpOeKTOB. 31€Ch IPHMBENECH BAPHAHT NPOCTOH KOHCTPYKLIHH KOPITYCa Ui HCTIOoNb30-
BaHMA TAKOTO MpUGOPa CPeHMX BO3MOXHOCTEH B IMOJIEBBIX YCIOBHSX.

PaccunthiBaiiTe noTpatiTh okono 100 nomnapos Ha ocHoBHbBIe 9acTH. Bonbumm-
CTBO M3 HUX IOCTYNHEI, Gonee cnenpguuecKye 9acTH MOXKHO pHobpecty B pupme
Information Unlimited uepes caiit www.amasingl.com. Crniemprcbrkaris koMnoHeH-
TOB JUIsl IA3€PHOTO NMEPEJATYMKA ¥ IPHEMHYKA NpuBeaeHa B Taba. 13.1 1 13.2.

Tabmua 13.1. CheundprKauMA NA3SPHOM NESPEQOTHKA

O6Go3HaueHne Kon-Bo OnucaHue Ne B 6aze
AZHHDBIX
A1,R5 2 Peavctop 100 Om, 0,25 BT (KOPYMHEBLH-HEPHBIA-KOPUHHEBLIA)
R2 1 Peavctop 470 Om, 0,25 BT (XenThiii-huOn. TUBLEA-HEDHBIN)
R3, R4 2 PeavcTop 27 Om, 0,25 BT (KpacHbit-proNeToBbii-4epHbI)
R6 1 NepemeHHoe conpoTvaneHme 3 kOm 502
R9 1 PeawncTop 1kOm, 0,25 BT (kopu-Hesbif-4epHuli-kpacHbEi)
R10 1 Peauctop 5,6 MOM, 0,25 BT (3eneHbi-CUHMA-3eneHLi)
C1,C7 2 JOwexossiid xonaerncatop 0,01 med, 50B
@ 1 InexTpoamTMvecKil konaencarop 10mkd, 258
BEPTHUKANLHON YCTAHORKM
C3 1 AnexTpomMTUHECKUi KoHGEHCITUD 1 MkD, 25B
BEPTUKANLHOR YCTAHOBKM
ral 1 Crabuwmpor 3B INS5221B
Q1,Q4 2 p-n-pTpaH3nMcToP PN2907 & xopryce TO-92
Qz2,Q3 2 n-p-nTpan3aucTop PN2222 B kopryce TO-92
LED1 1 THoGo#H APKMA CERTOLM YL
SOCK1 1 THeano TpanaucTopa C 4 BLIBOAAMK
BH1 1 JDNepxarens Gatapen AA Ha 4 suein
(=R ] 1 3axvm GaTapen
St 1 MUKPOTYMENED, MOXHO MCIX ¥IR.3OBNTE KHONOUHBEA
WA KNEBULLIHBHA M) U M
BUSS24 1 Nposoa wkHe #24 nna Boer iy SOCK1
WR6 1 30 cm BuTOrD NpoBOGA #22 B BWHUNOBOA M3ONALMKA
PC1 1 Meuarxas nnara PCB CWL1 PCCWL1
LASMOD1 1 JNasepHndi [nop, Co BCTPOBHHON OMTMKOA LASMOD
LD1 1 JasepHbii AMOA MOLWHOCTHLIO M3myseHa 10 mBT, IRLDt
LVMHOM BONHB BB0 HM, CM. OCHOBHOM TEKCT
HSINK 1 CNeumantHo NaroTOBNEHHLEA AMOMYHWEBLIA TunLOT 8 7, HSINK
AepXarent M ONpaBsa NUH3bI
LEN1 1 OcHOBHAS NUH3A B GNpase ¢ peabbion a/m anoaa 9 MM LENS13
LEN2 1 Paccevealoian NBORKOBOTHYTaRA CTexMmLHan nui3a DCV 1525mm  LE15-25
LEN3 1 PocCevmuas iy NBOAKOBLITYXNAR CTEKMHHAA NH3a DOV 24x75mm  LE2475
EN1 1 TpybKa M3 NPO3PA{HOr0 NOMEAP IOHYTA 2,54 CM, 0NWHOR 17,78 cM,
€ TOMUVHO#A creHok 0, 16 cm
LTue1 1 TpyOka PVC 2,12 cm, pnuHo# 5,08 oM, © TOmupmHON creHok 1,52 cm
ADJMALE 1 MNepexogmik 1,27 cm € TpyGi Ha BHeWwHIoW pe3sby GENOVA 30405
ADJFEMALE 1 Nepexoaxmk 1,27 cMC TRYGKI Ha BHYTPEHHIOK pe3nly GENOVA 30305
CAP1 1 MnacTvkoBan KPbiLKa 2,54 cm
w1 1 HeAnoHostIRBUHT 63232 aroiima
LABEL 3 Fpnbiki cepTmdmkaLn, KNacca U anepTypbl

CLASSINBSET
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TaGmuya 13.2. (hewrprmKown No3epHONO NPUEMHIKQ

O6oanaveHne Kon-so Onucanue Ne B Gaze
ARaHHbIX

R1,R4 2 Peauctop 100m, 0,25 BT (KOpUYHEBLIR-YepHBIR-YEePHER)

R2, R3, R8,R12, 9 Peauctop 100 kOm, 0,25 BT (KopuuHeBbiA-YepHbIR-XenTbii)

R13,R15-R18

RS, R20 2 Peanctop 1 kOm, 0,25 BT (KOpiHEBLIA-HEPHLIA-KDACHA)

A6 1 PeavcTop 10x0m, 0,25 BT (kKopuuineesiR-4epHEi-opaHxesnin)

R7 1 PeaucTtop 2,2 kOm, 0,25 BT {KpaCHEA-KPACHLWA-KPACHRIA)

R9,R10,R11,R19 4 PeavcTop 150 kOm, 0,25 BT (KOpVHHEBLIN-3ENEHLIA-XENTLIA)

R14 1 PeaucTop 3 MOm, 0,25 BT (OparxeBLii-4epHbii-3eN8HL)

R21 1 TNepemenroe conpotuanerne 5 kOm

R22/51 L4 Nepemensoe conpotvanetie 10 xOm/BoMioNaTENL NVTaH

C1,C7 2 INeXTPONMTHHECKMIA KD JesCaT Y 100mkD, 258
BEPTUKANBLHOR YCTAHOBKMU

C2,C4,C5 3 DOwnckoeuin kongencarop 0,1 mkd, 258 (104)

C3,C6,C14 3 DneKTPoAMTUHECKMA KonaeHeaTop 47 mkd, 258
BEPTMKANLHON YCTAHOBKM

C8,C10,Ci3 3 Duckoesi konaercatop0, 1 mkd, 25B (103)

(o2} 1 Ovcxosuin monnencaTop 47000, 258 (471)

C11,C12 2 Jncxosud kumcmup 0,001 med, 25 B (102)

IC1 1 4 onepaupoHHbX yewmrens LMO74 unn LM324
Bropnyce DIP Ha 14 o i

2 1 'YHY LM386, 0,325 Br, 6 B/8 Om, B xopnyce DIP va & sioaos

J1 1 Crepanpad «m om P1

CL1 1 Baxvm Garapen 9B

[*}] 1 dororpaHancTop L14G3

LED1 1 CaercamonR

PC1 1 NeyatHan nnara HGAPC PCB

CAP1 1 Mnactvkosan kpbIWKa 6,03 cm

CAP2 1 TMnactvkosan KpwiLLka 5,08 cm

EN1 1 Tpybxa PVC 17,14x6,03cm

HS3 1 FlCme MEMUCTIUHHLIE HAYLLHKA

EXTUBE 1 PVIC 7,62<5,08 cm{cm. puc. 13.13)

LEN1 1 Brinyxnas nmHza 45x89 mm

LENRET1 1 NMnactvkoean Kpuitwka 5,08 cM #A2 {cm. puc. 13.13)

Ocobuic 3amcuannn

KOHCTpPYKTOp A0JXEH NOHHMATE, YTO HCHIONB30BAHHE CHCTEMBI VIS TPOCAYIIMBA-
HUA HapymaeT (peAcpaibHBIi 32KOH, KOTOPEIH 00bABASET HE3AKOHHBIM TaiiHOE
npociynmpasue 6€3 paspemnenys OT COOTBETCTBYIOMMX OPTaHOB MJIH T€X, KOTO BbI

npocymmsaere’.

! AnanorvuHble CTAaThH YTOJIOBHOTO KONEKCA Hamieii CTPaHbl NMPEAYCMaTPHBAIOT MEPHI HAKalaHUA
3a He3aKOHHOE MNpOCTYIUHBAaHHE, 32 MCKIIOUEHHEM CMy4Ya€B NPOCTYWHBAHUA NPECTYIHBIX 3¢
MeHTOB ¢ caHKuuM opranop Ilpokyparypst Pd. — ITpum. nayw. ped.
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ITu JEHCTBHA MOTYT ABUTHCA HAPYIMICHNEM MECTHBIX 3aKOHOB. ITToMHITE, YTO BBI
IOMDKHBI TIONYYHUTEH Pa3pelleHue TeX, KOro Bbl npocaymuBaeTe. Mol copeTyeM BaM
IpH HAJTHYMH KaKMXJIHG0 COMHEHMI IPOKOHCYIbTHPOBATBLCA C MECTHEIM BOKATOM
10 ykazaHHOMY Boripocy. Hcnosm3oBanHe yeTpo#icTBa JUIst YHCTO HayqHBIX Leneit, 1
HCCRCAOBAaHMA H Pa3patoToK WIH HHAMBHAYAILHOE SKCIIEPHMEHTHPOBAHE HE ABIA-
10TCA HAPYIIEHHEM 3aKOHa.

TeopetTuuccuue ocHonul pabotul
ycrpowcraa

IMpoekT MOKa3bIBaeT, Kak CBA3ATH JIOGOH ONTHYECKHE Jla3ep M 3BYKOBOH HAETEK-
TOp/ MPHEMHMK LISl CO3JAHMSA CHCTEMEI, TIO3BONAIOMEH NPOCAyIIMBaHHE Ha OCHO-
BaHHH PErHCTPalH Bﬂﬁpauuﬁ OCBEMEHHOM JIy4OM JIa3epa oTpaxalomeii noBepx-
HOCTH. JTO YCTPOICTBO AAET BO3MOMKHOCTD JIETKO NPOCTYIIMBATL MEXaHHYECKHE
JeeKTh MOARHKHOIO MEXaHUYECKOreo 0GOpyA0BaHus, B3PEIBOONACHBIE TPYOhI,
BYJIKAHMYECKYIO aKTUBHOCTb, IIPOGOH M30IS1HH BEICOKOTO HAIIPSDKEHUS U s lIEPHbIE
PEAKTOPbL, M BCe 3TO ¢ GesonacHoro paccroaius. CTaHOBUTCH BO3MOXXHBIM MOHH-
TOPHHT H aKyCTUYECKOE NPOCHYIIMBAHHE ONPEAENEHHBIX 0GbeKTOB 663 HapyINeHHs
3aKOHa, KaK 370 MMEET MECTO NIPH NPOHHKHOBEHHU IS YCTRHOBKH «KydKa» HJIH
ApYroro aHaI0rH4YHOTrO YCTPOoiicTBa. INaBHBIM 31€Ch ABASETCA 3BYK, HO AOCTHIKEHHE
ONTHMAIbHBIX PE3YJLETaTOB MHOTAA MOXKET ObITh 3aTPYAHEHO H3-32 MHOMKECTBA M3~
MeHAIOMMXCcA (pakTropos. ITO 3aBHCHT OT MEXaHMYECKHX M OMTHYECKUX CBOMCTB
oTpaxaloieit IOBEPXHOCTH, I0JI0KEHHS JACPHOrO NePEAaTYHKA 10 OTHOLIEHUIO
K NIPHEMHHMKY H K44€CTBA CAMUX 3BYKOB C TOYKH 3PEHHA HHTEHCHBHOCTH, JIHMHBL
BOJIHEI, HATHYUA [IOMEX.

Onucanue npoekra

Bama cucrema TpebyeT HATHYHSA TPeX COCTABHBIX YACTeH: Ta3ePHOTO nepefaTyMKa
INA OCBEMEHHA MTOREPXHOCTH, JAa3€PHOTO NIPHEMHNKA M IIOBEPXHOCTH, 0GECNIEYHBa-
ometi npeo6pa3oBaHKe 3ByKa B CBET. JlasepHblii nepeiaTyux HarpasaseT KorepeH-
THBIH HANIPABJCHHBIN Y4 CBETA, KOTOPHII OTPaXaeTcs OT NOBEPXHOCTH, npeobpa-
ayiomeit 3ByK B CBeT. ITOT OTPaXEHHbIH HWIN paccesHHLI CBET PerHCTPHUpPYETCA
JI23€pHBIM IPHEMHHUKOM H Npeobpasyercs B 3BYK, NepeaapaeMelii B HaymHuku. Cu-
CTeMa MCNOJB3YET ABa METOA IPHEMA OTPAKEHHOIO WIH PacCEAHHOIO CBETA.
MeToa npaMore oTpaxeHHA IPHMEHAETCS TaM, TJIE JIa3ePHBIIT epeaaTaukK v IpH-
E€MHUK HAXOJATCA B /IBYX OIPEAECIEHHBIX MECTAX, 33/[aBa€MBIX 3aKkoHOM CHEJLIa, KoTo-
pblit TOBOPHT, YTO YrOJ NaJAeHUs PaBeH YAy OTPAXKEHMA BO BCEX IWIOCKocTAX. Takoii
MOIXOR MOMKET OKa3aThCA CJAOKHBIM H TpeOyoluM GOoMbIINX yCHUINI H3-3a IpobaeM
PasMEIEHHS YCTPOHCTE, MOCKOAEKY NEPENaTUYHK M NPHEMHHK JO/DKHEI GbITh OIITHUEC-
KH OTIOCTHPOBaHEI — BBIDOBHEHLI M B rOPH30HTA/BHOMH, M B BEPTHKATBHOH IIOCKOCTH.
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On obecrieuHBaeT MAKCHMAIBHYIO THCTAHIHIO Ui BHIIOMHEHHUA onepaumit. Meron
[PAMOrC OTPaKEHHS JA€T BBICOKHI yPOBEHb CUTHAIA, KOTOPHIT MOXxeT norpeGoBats
OITTHYECKOTO OCabNeHNs € TOMOMEBIO NOAApU3oBaHHbIX (hrsTpos. [TpocToii criocob
JUIs AEMOHCTPALMOHHBIX LIEJIEH 3aKAI0YAETCA B TOM, YTOORI MCIIONb3OBATD B KAYECTBE
OTpaXkalolliei MOBEPXHOCTH 3EPKANIO MK OKOHHOE CTEKIO, ONMpeAcHCHHBIM OGPasoM
PACIONOXHNTE €€ U 3apHKCHPOBATH B 3TOM NonoxkeHHH. ITpu (hkcanpm nosepxHoCcTH
MPOSIBHTE H300PETATEILHOCTD.

ITpeanoYTHTENLHBIM SIBISAETCA METO/, PACCETHHOTO OT PaykeHH S, KOTOPBI MCIOL-
3yeT CHIHa, MOMY4E€HHBIM Ha TOM € MECTE, OTKYAA NA3€P M3JAy4YaeT CBeT. ITO MeCTo
AOCTYIHO ¥ 3HAYHUTEABHO YIIPOINAET MPOGAEMbI Pa3MELEHHIA YCTPOICTB, XOTS MPHHU-
MaeMBblii CUrHaI ropaso ciabee. IlepefaTUHK M NPHEMHHK MOTYT GBITE CMOHTHPOBA-
HHI B €IMHOM G/10Ke, HO AOKHBI GHITh MO3MLMOHHPOBAHEL TAK, YTOGhI BHAECTE €1
Hyi0 1enb. Q4ueBHAHO, YTO GOJBIINE ONTHYECKHE AMH3bI Ha NPHEMHUKE M MOMIHBIA
Ja3ep € KOJUTMMATOPOM MOTYT 3HAYHTEIBHO YCIINTD CHIHA IIPH UCIIOAB30BAHMM 3TO-
ro MeToaa, cobMpas H JOCT2BAAA IPHEMHMKY GoJblLE CBETOBOrO CHrHAIA.

Bce cHcTeMBI MCIOIB3YIOT Halll MPMEMHMK JIA3€PHOIO CBETA, HCIIONb3YIOMii ho-
TOTPAH3UCTOP CO «CBETOBBIM CMEIEHHEM» JUIA PabOTHI MPH HU3KHX YPOBHAX CBETO-
BOFO CHIHAJIA. 3BYKOBO# (PHIILTP OrPaHHMYHBAET BRICOKOUACTOTHBIE H HU3KOYaCTOT-
HbIE COCTaB/INIOINME 3ByKa, OBbIIIAS YPOBEHb Pa3bopYHBOCTH 3ByKa. OTpaxkalomas
NOBEPXHOCTH UIPAET OCHOBHYIO POJb B 3¢ (eKTHBHOCTH paGoThI YCTPONCTBA, a TaK-
3Ke OfpeneNseT TOUKY NPHLEIHBAHMA Na3epPHoro yya. OKHa ¢ ABOHHBIM H TPOHBIM
CJIOEM CTEKO eme GoJbIIe OCAOKHIIOT CUTYaUMIO. Mbl MOXEM TOJIBKC MPEAIONKHUTE
BaM HaGpaThCs TEPIIEHKs U YCePAMs, YTOGEI O3HAKOMUTBCA ¢ XHTPOCTAMM H JaXKe B
HEKOTOPOM POJE «4€PHON Marueii» ONTHMH3ALMH 3P PEeKTHEHOCTH CHCTEMBIL.

Brl ofpaTiTe BHMMAHUE Ha cHENM¢HUYECKHE CBOHCTBA OTPAKCHHOrO JIA3EPHOTo
cBETA, HAIIPHMEP, OT OKHA € OGMACTAMU MHTePdepeniuH, ITpexie BCcero 31o CBA3aHo
¢ ¢azoBoii MHTEpdepernuel, BO3HUKAIMEHN Ha OTHOCHUTENBLHO IJIOCKOIH MOBEPXHOC-
Ti. Cna6Goe ABIDKEHNE MM MCKAKEHHUE TOH IMOBEPXHOCTH 3aCTABJSET 30HB MHTEP-
tepeHnKMH MEHATD MECTO, DTO CBOICTBO MBI MCIIONb3YEM ITPH MOJYTHPOBAHHH (OTO-
TPaH3MCTOPOM MPHEMHHKA NasepHOro cBera. OueHb BaKHA NMpaBrUibHaA HaCTpOiika
¢OTOTpaH3INCTOPA 10 OTHOIIEHHIO K 3THM 30HaM. COBCEM HEGONBIIOE HAMECHEHHE Ha-
CTPOHKH MOXET OUEHE CHIBHO M3MEHUTD IIPUEM.

Brei 3aMeTHTE, UTO HET HEOGXOAMMOCTH PETMCTPHPOBATD JIyY IO MPAMBIM YIJIOM
K OTpaxalomei nosepxHocTH. JI1o60it pasymuEIH OCTPEBIii yTONX 06€CIICUMT 30HE! HH-
TepdePEHIIMH, MOCKONBKY OHM ABJIIOTCA yHkuueii auddepeHIpalbHON majiKoc:
TH oTpaxameil nopepxHocTH. JleTekTop HabmoAaeT rpaHUIB! Pasfeia 3TUX 30H
Juist onTiMu3anvu 3ggekTHBHOCTH yeTpoiicTBa. Henbas mepeolcHUTD Takoke BaX-
HOCTb XOPOIIETO YCTOHYHBOro ITATHBA.

Haea pHBIM YCIIOBHEM JUIS TECTMPOBAHHA YCTPOICTBA ABIAETCA MBI yTOM OT-
KJIOHEHNS OTPaKEHHOTO JIy4a, TO €CTh KOTZa ITyTh OTPaKEHHOTO CBETa MACT BOIH3H
IyTH TAJAIOIETO CBETA. ITO MOMKET GLITh JOCTATOYHO CJIOKHO HA IMMPAKTHKE, TOCKOJIBKY
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Bbl JOJDKHBI YYHTHIBATD JBA [TOKA3ATENA — a3HMYT M yroJl BossbiiteHus. [TpH akcne-
PHMMEHTHPOBaHHMH IIPENIATACTCA NONBITATECA Pa3MECTHTD CIIENHAILHYIO OTPAKAIO-
1Iy10 MOBEPXHOCTD A1 TOHKO HacTpoiitkyu npubopa.

CocrasHuie UacTH YcrpoucTsa

YcrpoiicTBo pasaeneno Ha TPH COCTaBHbIE YaCTH: JIa3€PHbIN NEePeaTHHK, JasepHbIi
NPHEMHMK M 3aBe PIIAIONIYI0 COOPKY.

flazepHoli nepegaTunK

Jits mayana HeMHOrO K3 TeopHu naszepos. (UI0BO «iasep» ABIAETCH COKPAIEHHEM OT
aG6peBnaTyphI (MepBbix GYKB) BEIPXKEHHSA, OGBACHSAIONIETO 3TO ABJCHHE O-aHITHIAC-
M. [To-pycCKH OHO 3BYUMT KaK «yCHJICHHE CBETA B PE3y/ILTaTe BHIHY X ACHHOIO HATyJe-
Husi». Jlazepel ¢ BUAHMMBIM CBETOM MIMPOKO HCIIOMB3YIOTCA B Pa3/IMUHBIX LENSAX, BKIIO-
Yas IIPHMIEJbI OPYXKHMS, YKAa3KH, NPHHTEPDI, BCIOMOTaTelbHLIE CPEACTBAa IIPH
CTPOMTENBCTBE, NPOHIPHIBATEH JA3EPHBIX KOMITAKT-IHCKOB, YCTPOICTBA YTEHUA
IITPHX-KOZA, CBETOBHIE MOy M AP. OAHHUM M3 HaHOO0JIEE HIBECTHBIX ABIETCH FEIHEBO-
HEOHHBIIT 1a3€P, KOTOPHI JAET APKHIl KPacHbIH HaNpapIeHHbI 1yY. B Tedenue MHO-
THX JIET OH OELI «paboueii Jomaakoii», HECMOTPA Ha XPYTIKYIO CTEKIISHHYIO Ja3€PHYIO
TPYOKy H HEOOXOAMMOCTD JAOPOrOCTOAIIErO MCTOYHHKA BHICOKOBOJIBTHOTO HATIPSDKE-
uust. MudgpakpacHsie JUONHEIC NIa3ephl UCTIONB3YIOTCH B TEIEMETPHH, OOHAPYXEHHN
NPOHHMKHOBEHMS, B TPUGOpaX HOYHOTO BHAEHHS, pOGOTOTEXHHUKE, P Hab/IOICHUM
C l'[pHMEHCHHCM Ul'Pa}KCHHOI"O CBE€Ta Jia.'sepa.

PaspaGoraHHble HEAABHO JA3€PHBIE AHOALI HITYYAIOT KOTEPEHTHEI JIa3epHbINA
CBET B BMIMMOM M HEBUAHMOM AMAIIA30HAX CIIEKTpa H He TPEGYIOT HCTOYHHKA ITHTa-
HUsl BBICOKOTO HanpsbxeHUsA. BeaeacTsre cBOMX MAIbIX PasMeEpPOB, HU3KOMH CTOMMOC-
T ¥ IPOYHOCTH, JA3€PHEIE THOALI HAXO/AT BCE HOBOE MPHMEHEHHE.

Ipexxae yeM OCTaHOBHTHCA Ha HEKOTOPHIX OCHOBAX TEOPHH JIa3€POB, Mbl HEMHO-
ro norosopumM 06 06bIHOM cBeTe. Korza Bel BK/IIO9aETe TAMITOUKH, H3/TyYaeMas CBe-
TOBaA 3HEPrUA XapaKTePUIYETCA KaK CaMONpoHasoabHad. OHa npeacTasaseT co6oi
HHTErpanmio MHOrHX HEJIHBHIYAIbHbIX H3MEeHeHHI sHEPreTHUECKUX YPOBHEIH B aTO-
Max, KKAO€ H3MEHCHME BBISBIBACT CBOM COGCTBEHHBIN «makeT» MM (POTOH CBETO-
BOKI 3HEPrHH, HMEIOIINI OITpeAEAECHNYIO a3y H yacToTy. B c1yuae € raMrioukoii anex-
TPHYECKad 3HEPTHA HAKAYKMBAET 3NEKTPOHLI HHTH HaKaTMBaHUA 10 60J1€e BLICOKHX,
4eM B OOBIYHOM COCTOSHHH YPOBHEI-5Heprin, KaK 5To IOKa3aHo Ha pHC. 13.2, B cex-
uMH A.

DOTOHBI HAMYYAIOTCH, KOT/A 3JIEKTPOHBI BO3BPAIAIOTCH K CBOEMY HCXOMHOMY SHEp-
reTHIecKoMy COCTOAHHIO M OTARIOT SHEPTHIO B BHAE CBeTa. JacToTa CBETa 3aBHCHT OT
PA3INYUHSA MEKAY pauee BOBﬁ)DK,IlEHHHM H HOpMaJIbelM IHCPreTHUECCKUMH YPOBHHMPI:
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L]

s Boabyx-
E2 HEHHBIE
E1 YPOBHM
Huxamid
E0- ypOBEHb

A. CBeT ABNSETCA pE3yNbTaTOM
M3NY4EHWR, BLIBLIBAEMOrO 2NEKTPOHOM BHYTPH
OTAENLHOrO aTOMa BCNEACTBME NENEBOAA INeKT-
poHa Ha 6onee BLICOKWA YPOBEHL,NC CPaBHEHWIO
C OOLINHBIM SHEPTETUMECKUM YDOBHEM,

C NOMOLUBIO BHEWHETOMCTOYHMKE SHePrun

B. lamnouxa uanyvaer

CaMONPOU3BONLHLIMA CBET, KOT@PLIA HE
NO3BONAET NAKETAM DHEPIMK YCUNUBATD
APYr apyra

AVAVAVEL AVAVAVS

B. Ecrm Gonbluee xonuyecTeo aToMoB
HaxoasTea B Bo3GyxaeHHoM, a He B 0BuHOM
COCTOSIHWM, BCE aTOMB! C NOBLILIEHHOM! 3Hepruel
34 CHET DHEPS M U3NYHeHUA Unu CBETa
COCeaHero aroma «noGyxaanrcar»
{CTUMYNMPYIOTCA) K BO3BPALLEHWIO B CBOE
COCTORHVE C 6GONEE HU3KKM YDOBHEM DHEPruK

MANNANANNNANNNANNA
VAVAVAVL VAVAVAVATAYAVA VAV -2

Ceer nasepa (kOrepeHTHOE nanyueHue)

I. NazepHwit Ny4 ABNKETCA PEaynNbTarom
MOWaroBoii NOCNeA0BATENLHOCTY KOMEPEeHTHBIX

Cset
nasepa

Ceer
nasepa

>
\‘\G,../

AKTMBHAR cpepna

OTtpaxartens 1 Orpaxarens 2

A. Ha xonuax onTuseckoro pesoxaropa

YCTaHOBNEHK! 3€PKANA, KOTOpPLIE oGecnequBaIoT
HEOOXOAMMOR KONMHECTBO CTMMYNUPOBAHHON SHEPruM ANA
nasepHoro ceeta. CBeT OTpaxaeTcs Bnepen v Hasan
BHYTPU PE30HATOPAa f10 TeX Nop, NOKa OH HEe CTaHeT
MOLLHBLIM NYYOM, KOTODKIA BRINYCKEOT M3 pe3oHaTopa ana
APaKTUMECKONO UCNONb30BAHKA

CaMonpou3BoNbHO
U3NYHABMLIA CBET

Caerogwon NazepHuit oMop,

E. NasepHuil anog NOXOX Ha 00LMHLIR

CBETOQMOL, 33 UCKNIOYEHWEM TOTO, YTO CBETOAMONA, A3ET
€aMOnpou3BONbHLIA CBET, B TO BPEMA KaK Na3epHLIi
DMOA, U3NYHaEeT CBET BCNEACTBUE BLIHYKAEHHOM 3MUCCHM,
Np¥ KOTOPO QNNHA BOMNHBL U BPEMEHHLIE XapakKTepUCTUKU
KOFepPEeHTHE. Ja3epHuI AUON COAEPXUT TaKKke a8a
OTPAXAILUMX 3epkana, KOTopLie 00pasyoT peaoHaTop

¥ 06ECNe4nBIOT BLICOKYIO CTeNeHb HanpasNeHHOCTU Niyya

BOSMH CBET2

Po

H

g Mampiene coera

g Nasepom

2 tem

8 /_.J G oy Hoe
ManyieHue coeva

Och NPAMOro TOKa Lo

X. Naseprwin auop, paGoraer nopgoBHo

CMELLIEHHOMY B NPAMOM HANPABNEHWA AWOAY.
BepTtukanehas 0Ch NOKa3LIBAET ONTVMECKUA BLIXOA,
FOPHU3OHTENLHAR — NPAMOR AMOAHEIA TOK. T Iy — paGoumin
TOK, MoBOoA TOK HWXKE BENVHMHL Ith Bui3oBeT Tonbko
apdexr ceeToamona

Puc. 13.2. Teopus nasepHoro avopa

e GobIle pasHILA MEXY YPOBHAMU, TEM MEHBINIE IIUHA CBETCROI BonHbL CrerT,
KOTOPBIi BOBHMKAET B IPOLiecCe CAMONPOH3BOJILHOTO M3JIy4YEHNA, HEKOT€PEHTHBI
WIH CIyqaifHblil, Kak nokasaHo Ha puc. 13.2 8 ceximm b.
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B omune oT caMonpoM3BONBLHOM 3MUCCHH, JIa3€PHBIH CBET MMEET BHICOKYIO Ha-
npasneHnocTs. Manyyaeman sneprust ocpoGoXaaeTcst M0 maraM Wi CMHXpPOHHO,
CO3/[aBasA B PE3Y/ILTATE KOTEPEHTHRIH, YCHICHHBIN CBET, e BCe BOJIHBI MMEIOT OfH-
RakoBylo ¢asy. JIpyruMu cioBaMH, BCE AYYH Napa/UIeJLHBI H UMEIOT OAHHAKOBYIO
JUIMHY BOJIHBL. 3T0 TpebyeT, YTOObI KOMHYIECTBO BO3GYKACHHBIX AaTOMOB B COCTOSIHHH
6oJiee BEICOKOIH 3HEPTHH MPEBOCXOAMIIO WX KOMHYECTBO B OOLIYHOM cocTOsSHMM. Ta-
KO€ SIBJIEHHE, Ha3blBaeMOe HHBEPCHEH HaCeIEHHOCTEH, He BO3HUKAET NPH OGBIYHEIX
YCIOBHSAX, €ro HEOOXOANMO «BLIHYAUTL» BO3ZHUKHYTh.

IIpu MHBEPCHH HACEIEHHOCTEH ATOM CTPEMHTCS BEPHYTBCA K HAYaNbHOMY COCTO-
AHMIO ¢ GoJ1€e HM3KMM YPOBHEM 3HEPrHUM 32 CHET H3TyHeHHs 9HEPTHH, KaK ITOKAa3aHo
Ha puc. 13.2 B cexuun B. PeaynsraToM ABASIOTCA KOrEPEHTHBIE CBETOBbIE BOJIHDL,
Kak rnokasaHo Ha puc. 13.2 B cexipin I [lna obecrieyesnsa HEOOX0AMMOrO KOJIMYECTBA
CTHMYJIMpOBaHHOI SHEPTHHM A1 00Pa30BaHHA Ja3epHOro cBeTa O0BITHO TpebyeTca
3aMKHYTOE NPOCTPaHCTBO, € 00OMX KOHLOB 3aKpbiTOE 3epKkatamH. Kak rnokasano B
cekuuu J1 puc. 13.2, ceet oTpaxaeTcs 3epKanamMH B OJHY, 3aTeM B APYTYIO CTOPOHY B
npejieaX MpoCTPaHCTBA PE30HATOPA 0 TEX NTOP, OKA He 0Gpa3syeTcs MOIIHLI JIyd,
KOTOPbIi BBINYCKAIOT M3 NPOCTPAHCTBA B BUJE NOJIE3HO# JlazepHoi 3HEprum.

JlaaepHeIii [HOM 110X0K HA OGBLIYHBIH CBETOAMO/ B TOM CMBIC]€E, 9YTO 00a COCTOAT
U3 NOJYTIPOBOAHMKOBOTO PN NEPEXO/A, KAK N0Ka3aHo Ha puc. 13.2, B cexuum E.

SAEKTPHUYECKHH IOTEHIIHAT BLI3BIBAET TOK JBIPOK H IEKTPOHOB, KOTOPLIE B
pesyisraTe peKOMOMHALMM M3MydaloT cBeT. CBETO/MO/ IaeT CaMONPOM3BOALHbIMH
CBET, HO JIA3€PHBIA CBET BO3HHKAET TONBKO B PE3YNLTATE BHIHYHACHHOH 3MHCCHH,
JlasepHbIi AMOA TAKXKE COACPXUT ABA 3CPKANZ, KOTOPRIE 00PAIYIOT TAK HAZLIBAE-
MeI1 peaonaTop Pabpu-Ilepo, 3T0 AenaeT nasepHbIl CBET HATIPABJECHHBIM, YTO SIB-
JieTcs BaXKHBIM CBOICTBOM Jiaszepa. B cexunn XK oTobpaeHa HaxIOHHAA XapaKTe-
PHCTHKA AMO/A, NOKA3LIBRIOINAS YYBCTEHTENBHOCTE NpHOOpa.

HecMoTps Ha BHEIIHIO (PU3HYECKYIO IPOYHOCTD, OH OYEHb IyBCTBHTENIEH K H3-
MEHEHUSIM TEMIIEPATYpPhl, NEPEXOAHBIM 3NTEKTPHUYECKHUM NPOLIECCaM M IIapaMeTpaM
pabouero Toka.

OwnbKxu B 5TOM OTHOIMEHKH OH HE IIPOINAET, [IOITOMY /EKTPHYECKAA CXeMa 1
KOHCTPYKLMS JOJRKHBI yIUTBIBATE YKazaHHOe o6crosTenbcTBo. Ha Xapakrepucrike
BUAEH KpPyTOlH nopreM, rae paboTaer asep, BHAHO Y3KOE «OKHO» BXOJHOTO TOKa Ha
ropH3oHTaILHOH ocH. Ce0BaTENMBHO, 3aITyCKAIOAsA CXeMa JIO/KHA paboTaTh B 3THX
npejfenax, Wik B pe3yILTaTe Bbl IMOJXYUHMTE OIMH M3 CAMBIX JJOPOTHX B MMPE CBETO/IM-
OJIOB cpefHelt MOIHOCTH.

B HexoTOpHIX Cryyanx s yBENMUEHMUSA SHEPIMH BLIXOAHOTO JIyda JIa3epa MOXKHO
OXJIAZMTE JIA3EPHLIH AHOA. 371eCk HeOOXoMMa OCTOPOKHOCTD IO BYM HIPHYMHAM: Bbl
MOXeTe NOBPEUTH BCTPOCHHYIO OIITHUKY JIUO/A WK IPERLICUTD YPOBEHD KiaccHpu-
KalMH JIasepa.

Jlasep B saHHO#M CXeMe MCNOAB3YET AMOA, KOTOPhIi MOXeT obecrnieuuBaTs A0
10 MBT onTHueckoii sHepruu npu anne onHb 880 M. BrixoaHoil yposeHb o
#eH GuITh HInke 5 MBT i1a cooTBeTcTBHS TpeGoBaHMAM Ge30NIACHOCTH NTPY MPAKTH-
YeCKOM IIPUMEHEHHH HACTOAILETO YCTPOCTBA.
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MpUHEMNHAMLHAA CXEMQ AQ3CPHOro NCPEYATUNKA

CxeMa pyuHOro Jla3epa noxkasaHna Ha puc. 13.3. Jlasepurriit auon LD1 B geficTrTeNs:
HOCTH HPEJCTABIAET co00# COOPKY, KOTOpas CONEPKMT CEKIHIO JIA3EPHOro HaTyye-
nus LD 1 doroanon PD. PoTomion no3poaser CxeME KOHTPOJIUPOBATE BLIXOAHOMH
CHTHAJ1 JIA3€PHOTO AN0/Ia M 00ecrieunBaeT 0GpaTHYIO CBA3k, HEOOXOAMMYIO LIS KOHT-
POJI TOKA M 32IMTH! JHOAZ OT CIMILKOM GOJIBIIOTO 3a1YCKAIOMErO TOKA.
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Puc. 13.3. MNpuHunnuansHas cxema nasepHore nepeparyvka
Flpumevanne:

1. MOXHO 10 ORPELENeRHON CTENeHU KOHTPOIMPOBATL BLIXOAMYIO MOLLIHOCTL fIa3ePa C NOMOLLBIO (hUBMHECKOr 0 HZABM-
BAHMA HA NPOGHAKM, YCTAHDENEHHLIE BMECTC Nepexcuaren S1.

2. HecrasuTe R6 B NpepentHOe NOIOXEHE, NOCKOMLKY Pe3K0E BO3PACTaHUE CONPOTUBNEHUA MOXET NGH e MTE NA3ePHLIA
anan,

3. MuraHneHaMoaynbHA PUCYHKE NoAAETCA 0T Gnoxa Hanpsokenvem 6 B 13 4 6atapeil AA. Boi MOXETE MCNONb30BaTL NIOGOMH
weTouHMK Hanpsoxea 6 B, ecnv on Moxer obecneuwts ok 150 MA Ge3 nanenna Hanprokexss. BynsTe OCTOPOXHE NPpU
3aMEHE CTAPLIX, M3PACXOAOSAHHLIX GATAPENA HA HOBBIE, NOCKONBKY NMTAHWME MOXET OKA3ATLCR CIMLIKOM BORBLLINM.

4. NeHeparop TECTOBOIC CUMHANA Y MOLY/IHTOP ronoCa NOAKNIOHAIOTCS K YKA3AHHBIM TOMKaM Ha RS, RE. [Ana muraHua aTux
BHELLHMX Lienei pexomeHayeTca oTaensHas barapen 9 B. CoeavHnTensHiuie NpoBOLA [1R STVX UENei NpeaCcTasnnioT
COBON CKPYHEHHYIO NBPY U NPOXOAAT 4ePe3 3anH1010 Kpoixy CAPT.

JlazepHbiil AMOA NOCAEAOBATENBHO COEAHHEH C OTPAHMYHBAIOIMIMH YEPe3 HEro
Tok pesricropami R3, R4 1 xonnexropom Tpanstctopa Q2. Tok uepea Q2 xouTpo-
JmpyeTca Tpansvicropom Q1.

Cra6wmrtpoH Z1 nogaepxusaet Hanpsoxenne na Q1, a peaucrop R2 orpannyn-
BaeT TOK uepe3 cTabuanTpoH. Konnexropheiii Tok Q1 u 6a3oboiit Tox Q2 peryaupy-
1oTca TokoM Gaser Q1, mapameTpsbl 1O NOCTOAHHOMY TOKY KOTOPOIi 3aa10T Pe3Hc-
Top R5 u nepemennoe conporusnenne R6. Tox uepes poroanon PD bopmupyer
HANPMHKEHUE HA 3THUX PE3NCTOPAX, NPONOPLHOHAIRHOE BEIXOJIHON ONTHYECKOMN
SHEpruy, 1 oGpasyeT oOpaTHYIO CBSI3b, HEOGXOHMYIO JJIA CTAGHIMIALNH BLIXOHOTO
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curnana. ¥YperudeHye BLIXOJHOrO HalpsameHUA 3acTaBaseT TpaHakcTop Ql noga-
BaTh MEHbIIKF# TOK Ha Gasy Q2, 4TO NPUBOAUT K yMEHbIIEHUIO AHOAHOrO ToKa. Ilepe-
MeHHOe conpoTtHBaeHMe R6 sanaet senuunny Toka B paGoueii Touke. KongeHcaro-
pot C2 1 C3 orpaHMYHMBAIOT NepPeXOAHbIE NPOLIECCH Ha Gase H xolexTope Q2,
Konpencarop Cl ¢gunsrpyeT nepexorsie Npouecchl o TMHAK mutanusa 6 B, Cuc-
TeMa BKJIIOYAETCA, KOr/la TPaH3MCTOp Q3 HauHHaeT NPOBOAHMTDL TOK H AOCTHMIACT Ha-
CBICHNSL.

B xauecTae MpoOBOAOB, BEYINMX K NepexiicdaTemo S1, MOryT ucnonmpsoBaThCs
3NEKTPOAbI C KOHTPOJIEM KACAHHSA, COCTOAME HX HeGOBINHX KYCOYKOB META/LTMYEC-
KO# JIEHTb], KOTOpasd 3a CYET HAKaTHA NajablieM o0pa3yeT CEHCOPHOE COEAMHEHNE H
nopaeT HebGosbmon 6a308bIA TOK Ha TpansnucTop Q4. KouexkropHsti Tok (4 nocry-
naer Ha 6a3y-Q3, NpHBOAA K €ro HaCHIIEHHUIO, B Pe3YJIETATE Y€ro TOK NOCTYHaeT Ha
UENH JlazepHoro auoja. baszossiit Tox Q4 orpannueH pesucropamu R9, R10 1 xow-
ZeHcaropom C7, UTO yMeHBIIAeT YYBCTBUTENBHOCTD CXeMBI K Gy AI0MWM nepeMer-
HBEIM TOKAM M CTaTH4e€CKHMM NOJAM, KOTOPBIE MOTYT BBI3BaTh NMPEXIeBpeMEHHOE
cpaGaTbiBanMe ycTpoiicTBa. 3Ta CXeMa JIOJKHA HCIIONL3OBATLCA B ONpe/eNeHHbIX
cAyYasx npy OOJLIIHX YPOBHAX NOMEX, €€ MOXKHO BHIKIIOYHTE TYMOJePHLIM Nepe-
kmouatenem S1.

Jlazep nuTaeTcs OT YETHIpeX BHemHux GaTapeii AA Wi Apyroro yAoGHOro Mc-
TO4YHMKA MHTaHusA 6 B. S1 KoHTpoaupyeT nuTanKe, MOKET OLITE B BH/IE KIABHITHOTO
MM KHOTIOYHOIO NEPERMoTaTeNs, TyMOI€pa WIH IOA3YHKOBOTO NEPEKIIoYaTeNs Ha
10K 0,5 A. Cseroarion LED] pomken MEAMLIHPOBATD SMHCCHIO TA3EPHOTO JIy4a, a Ha
TOKOOTPAaHHYHTENBHOM peancTope Rl cospaerca najeHue HanpsokeHUs, 32 cYeT
3TOrO Yepe3 CBETOAMO/| IPOTEKAET NPAMOI] TOK, MEHbLLIE MMPEAEILHO JOMYCTHMOTO.

MonTam >neKTpOHHON c6OPOUHOH NMATHI AG3CPO
I'Ipn cGOpKe IIaTe! BBIMOJIHKMTE CAeAylomue NeHCTBH

1. HMpenthduuMpyiiTe BCE YaCTH M IETANH, CBEPETE HX €O cneyudMxaimest yer-
poiicTpa.

2. BcTaBeTe€ KOMNOHEHTHI, HAYMHASA C JIEBOTO YIIa IUIATHI, B COOTBETCTBMM C MX
pacrojioxkeHMeM, NMoKasaHHbIM Ha puc. 13.4. EciH BB HCNIONB3yeTE MAKETHYIO
naaty ¢ nepgopanseli METALTHM3HPOBAHHELIX OTBEPCTHH, TO Npexse, YeM Ha-
YHHATDH NaiiKy, NpYMePETE pacronoxeHye 6osee KPyImHLIX KOMIIOHEHTOB. Bee-
rAa u3beraiiTe MOCTOB M3 OTOJIEHHOI'O IIPOBOAA, HEKAYEC TBEHHDIX MAMHBIX CO-
eAUHeHHit 1 COC}IHHCHH!‘;I, KOTOPLIE MOryT npm;ecrﬂ K KOP(TI‘KOMy 3aMBbIKAHHIO.
Bri MoskeTe nprobpecTH neyatHylo iiaty PCB, crierpaibHO BBUTOIHEHHYIO 1St
3TOrO npoelc'ra.

3. TlporeprTe NMasHble COEIMHEHHA: HET JIH CPeAM HMX XOJOAHOH MaMKH WIK
crabrix coeiHeHni. OOpaTHTe BHHMaHHe Ha NOIAPHOCTE KOHAEHCATOPOB H
BCEX MOJYTPOBOAHUKOBEBIX 3JIEMEHTOB.

4. AxKyparHO npHnasiTe KyCOYKH IPOBOJIa WIMHHI JUIA FTHE3/a Iasepa, Kak NoKa-
3ano Ha puc. 13.5. ITpu npapmibHO# malike rHe3f0 AOMKHO ObITH HAa ypOBHE
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SOCK1

Y 370 oYM NOAKNIONEHUS ONLMK TECTOBOTO
X TOHANBHOTD MM FONOCOBOrQ MOAYNAITOPA ANA
YCTPOCTBA NPOCAYLLIMBAHWUA C NOMOILLIO
ro OT OKHA CBETA M YCTPOWCTBA Aanbieii
roNOCOBOIN CBA3YU

3T0 TOYKM NOAKMOMEHVA ONUMK TECTOBOTO TOHANLHONO UMV FONOCOBOTO
MOAYNATOPa AN YCTPORCTEA NPOCTYIMBAHWUA C NOMOLWLIO OTPEXEHHOID
OT OKHA CBETA MM YCTPORCTBA anbHed ronocosoi CBRan

|E @ %S NonapHocTs ceetoavona
+

QGpaTUTe BHYMAHUE HA TOUKY
noaxmovesns LED1
Ha 3TOM yepTexe He oueHb
XDPOLLO BUAEH BLIBOA Pe3ncTopa

R1, c KOTOpLIM COenMHEH " ” "

axon LED1
NpapunsHoe paccTosHUE MEXAY TPAH3UCTOPOM
#“

nAaroi (TPaH3UCTOP He AoAXEH
«CaguTbCA» Ha NNaTy)

MNposopa k
nepexauateno S1 C
B

E

Llokoneska TpaHaucTopa

\ - Mpoeoaa k MCTOHHMKY NuTarMR 6B

S +

Puc. 13.4. COopoyHas nnara nasepa

BepxHeli cropoHs! IaThl. Ilpeanonaraercs ¢pukcanus rHE3 A Ha MECTE C Mo-
MOIMLIO CHIMKOHOBOI PE3HHLI ¢ KOMHATHOI TeMnepaTypoii RyJIKaHM3auHH
Noc/ie IPOBEPKU MPaBUILHOCTH COOPKH.
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IlpvnadiiTe ABa npopoxa JMHMHOM 15 cM aia nepelsoyaTeNns ¥ 3aXAM s Ga-
Tapeu CL1 k c6opounoii niaate. Ecii Bbl roTOBHTE JIa3ep A/ 9KCIIEPHMEHTOB
C IPOCIYIIMBAHMEM C [IOMOIIBIO OTPAKEHHOIO CBETa, MOKETE TaKKe IIpHcoe-
AMHHTB NPOBOJA A ONUMH (HeoOA3aTENBHOM cXeMbl) TecToBOro 3ByKa. O6-
paTHTe BHHMAaHNE Ha JBOITHOE NORKIIOUYeHNE K BeiBofaM 1 u 3. D1o anon nu-
OZHOTO Na3epa M KaToj{ KOHTposibHOro oToamnoaa.

Mpopesb AN NO3ULMOHUPOBaHMS

Brigoa, 1 - aHOA, Na3epa v kopnyc,

BLIBOA, 2 ~ aHOA KOHTPONBHOro GOTOANOAA,
BbIBOR, 3 - KAaTOA KOHTPOABHOMO (HOTOAMOAA,
BHIBOA 4 - KaTOA Na3epa BimTel

@,

JNasepHuiii grop, ~-——r

BMA C33,01 B c3aam rHesna nasepa, CoeIMHeHHOro C NeYaTHo
NAATOM C MCNONb30BAHUEM KYCOUKOR NPORDAA LLUMHBI.
OGpaTute BHMaHWe, YTO BHiBOAH 11 3 oGbepuHeHb

Kopnyc

|
™~

2 4

Cpepctro HacTpowiku LENT.

MNepexvHsTe KyCoK Nposoaa #20 Ha koHel, Tpyoxm
1.59 cm. Do oSecneyuT NpoxoXaeHe nyya ana
HamopeHus, B TO BPeMA KaK Bbl DyfeTe Bpaliars

perynaTop NMH3L!I A/ ONTHMANLHOW KONMMMALIMN MNonocka Kneiikoil nenTol
HSINK
KoHTaKTbl MNpopess ANs
NaszepHoro ————— NO3ULIMOHUPOBaHIA
Avopa OnTryecxan oco
NasepwHblii MOAYNL CO BCTPOSHHON /
KORNMMATOPHON nui3oii LASMOD1 ﬁggg:;“ﬂ

3TOT BMA NOKA3LIEEET MOAYNbL NA3EPHON0 AMOAA CO BCTPOBHHBIM
KOMNMMATOPOM, KOTOPLIF MOXET NPUMEHATLCA B AGHHOM YCTPOHCTBE.

Taxoit gapraHT uMmesT GoNBLLOE NPEUMYLLECTEO Nepes Metka

ANLTEPHATHUBHBIM METOROM C HACTPOMKON NH3WI

nepeMeLweHeM ee No Pesulie, NOCKONLKY HACTPOoiKa 3080b YXe

nNpoBeAeHa ¥ ONTUMKU3anposaHa. Bam Npuaerca npoceepmTL Bupn €331 Na3epHOro MOAYNSK,
TENNOOTBOA YyTh GONLLLIE AMAMETPA MOAYNH, YTOGLI OH BOLWEN NNOTHO, Pa3smeLLeHHOro B rTHE3ne

€ MUHMMANBHBIM ABVXEeHWeM. MNocne 3Toro abl MOXeTe XaNHYTh HEMHOro

INOKCUOHON CMONBI MK AP. ANs PUKCALM 870 HA MECTE, Kak NOKA3aHO Ha

pucyHke. Byasre akxypatHul 11 He ucnavykaire nuHay!

Puc. 13.5. MNopxnioveHue rHesna nasepa 41a Cnysaes OTAENbHOro anona
M AMoaa ¢O BCTPOEHHLIM KOMNMMATOPOM
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TNABA 3. (ModapHOBYTPOITEO NPOTIALMBCHA

C6opKa roToRO K NPCYRAPUTCALHLIM INCHTPHUCCKHM
HCNLITAHKAM

INoka He ycTaHanTHBARTC JTa3epHEIii AuoA B cxeMy. JIo 3Toro cieayeT npoBepHTD M OTKA-
JuGpoBaTh ee. C Lebo IPOBEPKH KOHCTPYKIHH BHITIONHKTE CIEAYIONIHE ACHCTBHA:

1.

Ipexae Bcero ybepurecs, uTo 6aTaper NOJHOCTLIO 3apsKeH:l. IIpopenu-
TE NPOBEPKY HA CAMOM HH3KOM JIMana3OHe U3MePHTEIBLHOI0 NpuGopa: Jo-
60# TOK GoJibine KONM MHMKpOaMIlepa MIPH BhIKIIOMEHHON cHCcTeMe ITpuBe-
JIET K NPEXAECBPEMEHHOI pa3psaake 6a-rape1‘71. Ecnu Takoit Tox obHapyxkeH,
MpOBEPLTE YCTPONCTBO Ha HanuIHe AedEeKTHRIX yacTel, naTeH guoca, Habe!-
TOYHOM BJIarv ¥ T.1.

Tlo/xmOYUTe H3MEPUTEILHLI NPUGOD NOCAEAOBATENBHO C BBIBOAAMH OFHOM
u3 GaTtapeil, YTOGE! OIIPENESMTE AHANA30H TOKOB HarpPy3KH CHCTEMBI, KOTO
pHiit HaxoauTcA B pejenax 10-250 MA.

Bpesmenno otnasiite ceetonuof or R1. 3akoporure BHIBOABI neperiodaTesns
M M3MEPLTE TOK, KOTOPBIH JOJDKeH paBHATHCA npuMepHo 15 MA. Coenuniite
R1 c LED 1 3aMeTETe, 94TO TOK Bo3pacTaeT A0 40 MA 1 cBeTOIMO X 3arOpaeTcs.
Ho noka ocTaskre €ro He NPUCOEAUHEHHBIM. 310 NMOATBEPIKIAET BKIIOUEHHE
LEDI1, Heobxonumoe Juist MHIMKAITUHE SMUCCUU.

Bossmure anoa 1N4001 u nogkmounre ero BmMecto LD-cexuyu nasepHoro
muaona B LD1. Bel MoxkeTe coefliHUTD aHOJ € JIMHKeEi 6 B, a kaTos - ¢ Toukoii
coenuuenns R3 ¢ paswemoMm. IosHocThIo nosepHuTe ock R6 npoTis gacosoii
CTPEJIKN.

BnouuTe cucTeMy M 3aMeTETe, 9TO BXOAHOH TOK NoJHUMaeTcs 1o 250 MA.
Ycranosure pesucrop 10 kKO BMecTo PD-cexnmu LD1 u 3amersTe, Kak BXOJ:
HOH TOK yMEHBIIaeTCcH npUMepHo 10 156 MA.

INosopauupaiire R6, npoxons Bech ero quana3oH, cIefUTE, Kak BXOAHO TOK
usmMeHseTca B nipenenax 15-250 mA. Tok uameHseTCA He NO JIMHEeITHOMY 3aKOHY.
Jlns yno6cTBa KOCTUPOBKY MOKHO HPHOGPECTH JIA3EPHBIN AM0/ € HHTETrpHpPO-
paHHOI orrtukoit LASMODI (cM. prc. 13.5), uro ynpomaer onTHYECKyo Ha-
CTPOMKY.

CobepuTe azepHeiii Ao ¢ TeruiooTBooM (M. puc. 13.5) u ouens ocTopox-
HO YCTAHOBHTE JIa3epHBIH auos B rHe3no. Cobmonaiite HarpasieHye npope-
3M. YoenuTech, 4To OCh [IepeMeHHOro conpoTubaeHus R6 noiHocTrIO noeep-
HYT2 [IPOTHB YAC0BOH cTpeikn. BmounTe nirranne 1 akKypaTHO YCTAHOBHTE
BxozHo#i Tok parubiM 100 MA. ITpn 5TOM nasepHeii AOA AoMKeH BIPaGATHI-
BaThb OKOJIO 2 MBT BHIXOZIHOI MOINHOCTH, YTO MOMKHO 3apErHCTPHpOBATh, HC-
MOJIB3ys YyBCTBHUTEIBHYIO K HH(PaxpaCHOMY CBeTy GyMary Wi npu6op HOYHO-
ro BHjieHusA. MHOre BH€OKaMEphl pearupyioT Ha JUIHHY BOJIHEI 3TOTO Jla3epa.

Br1 moxeTe uaMenuThb TOK A0 125 MA 1 nosyunTs seixon o 10 MBr. 310 npepoc-
XOJAMT ypoBeH» Knacca 3a. [Ipubop f1o/mkeH 6bITE COOTBETCTBYIOIMM O0GPa3oM Map-
kupoBaH. Ha 31oM ypoBHE MOIMIHOCTH HEOGXOIMMO MCTIONB30BATE 3AUTHTHEIE OYKH.
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Koraa BBl JOCTUIVIM 5K€JIAEMOTO YPOBHSA MOIMHOCTH, MOKETE NPHUIIAATh CBETOAH-
on LEDI1, samerue, ut0 emy TpebyeTcsa AoNOMHUTENBHO 25 MA Toka. MOsKHO nogimo-
YMTD OMLMIO CXEMBI TECTOBOFO 3BYKA HJIM TOJIOCOBOI MOXYJIATOP, KOTOpbie GyayT
XOpPOLIO CIBIIHEI TP HCIOJIL30BAHHH ONITHYECKOro AETEKTOPA, €CJIH MPOCTO NOJ-
HATL PACCEUBATEAL. DTH oMM paboTaoT oT HanpskeHHs rmatanus 12 B nocrosn-
HOTO TOKA.

Brixox aToro nasepa ABISETCH TAK)KE NMPEKPACHBIM HEBHAMMBIM MCTOYHHKOM
WLTIOMHHAIIMH IIPH HOYHBIX CACTOBLIX MOy, obecrieuHBas cBeueHN e Ha GONBUIMX pac-
CTOSIHMAX B IOJIHOM TEMHOTE.

K HacTosmieMy MOMEHTY BbI ZOJLKHBI HMETh ITOJIHOCTBHIO paGoTAIoNyIO H2 YPOBHE
NIATHE JIA3EPHYIO CHCTEMY, KOTOpas MOxeT BhIpabaThiBaTe N0 10 MBT onTHuecko#
anepruu npu juikue Boninkbl 820 M. Teneps nazep Heo6GXoAUMO NOMECTUTE B IOJXO-
ASUME Ut NPENIONAra€MOro MPUMEHEHUS KOPITYC.

Ocobuic 3amcuanun

K coxanenino, BeIXo/iHasi MOIHOCTH JAHHOI CHCTEMBI IEXKHT B MHPPaKpacHOM Ha-
[Aa30HE U OH HEBH/IMM HEBOOPYKEHHBIM INa30M, IIOCKOABKY M3/TyJeHHE MPOHCXOIUT
€ IHHOM BosTHB 820 HM M KaXKeTCA Hy/IHBIM KPacHBIM MepLiaHKeM. PeanbHoe HaGmo-
J€HME BbIXOJHOTO JIy4a Jlazepa noTpebyeT npubopa HOUHOro BUAEHHA. MHOTHE BH-
,IIEOKaMEpH "-IYBCTBHTCJIBHLI K TaKOMy H3ITy4€HHIO.

®upma Lumitek nocrasaseT YyBCTBUTENbHYIO K MHQpPaKpacHOMY CBETY Gymary,
KoTtopas 6ysieT MepuaTh, NoKasbipas npogmab syda. Bymary Moxuo npuobpecru ue-
pe3 caiiT 3To#t pupmer lumintek.com. Hmpure ceHcopHyio Gymary rwim nanouxu Q11.

Kopnyc u onTuna

Bcraprre Manenekyio a3y LEN] ¢ nepaxarenem ¢ IIIACTHKOBO#H peanboii B TEIIOOTBOA,
(cm. puc. 13.5). Ecm Ha BaIeM TEILIOOTBOJAE €CTh pe3sba, NPOCTO IIPHBHHTHTE JIMH3Y.
Ecu peas6hi HeT, 3axperute coopky kielikoi reHroit. Hacrpoiika ropasno npoue npu
HCIONB30BAaHUM TEIIOOTBOAA C PE3bhOi, NOCKOJILKY IPH 3TOM BaM JJOCTaTOYHO NPOCTO
32BOPaYMBaTh JIMH3Y B HYXXHOE [1OJIOKEHHE JUIS NONTYYE€HMA MUHHMAIBHOIO Npoduis
ny4a U1 fATBHETO ACHCTBHA, KaK 3TOro TpebyeT HenoanayeMoe AeTekTOpHOE 0Gopyao-
BaHue. TerooTson 6€3 pessbbl A1 AOCTHIKEHHA MPABIJILHOTO HOJIOXKEHHA TI0TpebyeT
TIO3HMIMOHHPOBAHMSA JIMH3b1 METOAOM Npo6 1 onmGok. Ionck npaBiIbHOTO NOK0KEHMA
MOXKET OKa3aThCA OYEHb HEYIOGHBIM M IIPOJOLKITEILHLIM, NOTPEGYeT GOBLMOro Tep-
NEHM M YTIOPCTBA. 33/1aya 3aKII0YAETCA B TOM, YTOGBI JOCTHIb MHHMMATBLHOTO PACXOMK-
ACHNA nytla HAa JJAJIbHEM paCCTOﬂHHH B HECKOJIBKO JIECATKOB METPOB.

UsrorosnechHue

Harorossre Tpyoky kopiyca EN1 u3 nonukap6oHaTHol TpyGium 2,54x0,16x17,78 cM, kak
TI0Ka3aHO Ha pHc. 13.6. ME1 Micnionb3yem Npo3payunyio TPyOKy, NOCKOJXBKY 3TC NO3BOJISET
BMAETh BHYTPEHHIOK CTPYKTYpY Jlasepa, obecneunsaeT OONMbIIHET HayuHbE 3¢ekT.
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Harorosere Tpy6xy Ans auussl LTUB1 u3 PVC-rpy6xu 40 BHemumM auaMeTpoM
2,12x1,52x5,08 cM. 3aMeTETe, YTO 3TO HOMMHUIBHBIE Pa3Mephl MOMYRICHMMOBEIX PVC-
Tpy6ok. BcTaBeTe oTpHuaTensHyo porHyTyio inasy LTN2 s LTUBI.

YéenuTecs, 94To IMH3A YHCTAd B Ha Heil HeT ciefios manblieB. [loaunmonupyiite
JIMH3Y € IOMOIBIO KapaHaama 1 1.1, OHa 0/13KHA 0YeHbs XOpomo HOJX0/IMTD K TPYy6-
ke. PVC-Tpy6KxHM MOTYT MMETB pasHBI€ paMepEl, M Bbl MOMKETE IIOATOUMTD TPYOKY st
NPaBWJIBHOTC Pa3MENICHHMA 3THX AeTanei.

NMnaa 2  ADJMALE
LTUBY (LEN2) Tinza 3

DI

AnemeHTb CO0PKU KONWMATOPA np:;"eeg‘zgfmw
i C — ——
O Otsepcrue ana SW1 [} o ) (
¢ 15— —+
Mexay ueHypamu NMH3
okono5cMm

PeHTreHOBCKMIA Bra, COOPKK, NOKA3LIBAIOLMA KONAMMATOP U NasepHbiil MOy

Puc. 13.6. Kopnyc n konnumarop

Mpumevanue:

3aa34a 3aKmOHAETCR B TOM, HTOGL 05ECNEYMTEL HANEDEALEE PACCTORHAES MEXY ABYMA NMH3AMI MR OCYILECTRBISHUA
NPaBUALHON PerynipoBKI 3a CHET BPALUEHUA SNEMEHTOB C pe3bBoi. [ NpoBepKM pacCToAHMIA NPOWE UCNONL30BATL Na-
3eP CKPACHLM BUAMMBLIM CBETOM.

Be3 KONAMMATOPA TOMKA NAALHVNA JTY4a HA PACCTORHMA 150 M ByneT umeTs anameTp okono 30 cm. KONMMaLMA ymers-
LT 3Ty BENVMKHY B 57 paa.

OxonuarenvHan c6opka nasepa

INpuknetite LEN3 x natpyoxy ADJFEMALE. ITosrOCTBIO BBEpHHUTE TPYOKY NMH3bLI B
ratpy6ok ¢ BHemHel peasboit ADJMALE. KosunimaTophas c60pka Tenepb rorosa Juis
TpYyOKM kopmyca. Jlaa osHOro COOTBETCTBHA BBl MoXkeTe cierka obrounts LTUBI.
JlasepHbIil MORYJIb YCTAHABJIMBAECTCA B TPYOKy KOpPIIyca M 3aKkpensercs HeGoe-
MMM HeiIoHOBEIM BUHTOM SW1, cooTBeTcTBYI0mEIM OTBEpCTHIO B IL1aTe. S1 MoHTH-
pyeTca Ha 3aaseit kpouimke CAP1. B Tpy6re kopiryca Heo6Xx0AMMO IPOCBEPIHTD OT-
BEPCTHE /A NIEPEMEHHOIO CONpOoTHBACHHA R6 perynrnposku Toka 6a3nt Q1.
IMocnexHAR XMTPOCTD 3AKIIOYACTCA B TOM, YTOOEI YCTAHOBHTD PACCTOAHHE MEKAY
JITH3AMH HIPHMEPHO PaBHBIM 5 CM, TO €CTh Ha paccToskMe, obecleunBalomee Hai-
JIYULIYIO KO/UTMMALMIO M COOTBETCTRYIOIIEE [IPMMEPHO CepefHHe pe3nbbl MaTpyokos
ADJMALE u ADJFEMALE. Korza Bbt HaiizeTe 370 paccTosiHue, MOXKHO 3adHKCHpo-
BAaTh 5TO IOJIOKEHHE C TIOMOHIBIO aATe31Ba, HaNpUMEP, CHIMKOHOBOI peanHbl RTV.
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Jnsa nocTipkeHna MMHMMAIBHOTO PacCEMBAHHA IyYa HA PACCTOAHHH TIO3KCIIEpY-
MEHTHpYIiTe C NOI0XEHHEM JIMH3EI B TEMNIOOTBOE, H3IMEHAA KOJLTHMAanuIo. Jina How-
HOI'C BUJICHHA BaM MOKET IMOHAIOOHTBCA H pacIpeHHbIi Tyu. OKOHYATEMBHLI BIL
ycTpoiicTsa B c6ope noxasaH Ha puc. 13.7.

Konnumaroptas c6opka,
noKasaHHan Ha pue. 13.5

Maradnchend By
INFORMA
walimited
lad e bl e
L L
Suvtal Mumber
BoridMrche  paechr et el

D BICAR 4000 50.nd 400011
This lnger producizaniores §e the gerisions of
HOFR 104G 0 ol 104G §1

LAB1

Puc. 13.7. Bug nocne oxoH4arenbHoi cGopky U COOTBETCTBYIOLLME SPNbIKK
Mpumevyasne:
TenedoH nocrapwka oGopynoeatmn Gpupms KENTEK #1603 4357201,
Wucrpykupm:
1. MNposepeTe, YTO NEPEKNIONATE ML BLIUMIICHEH, Y BCTaBsTe Garapeun.
2. 3akpenuTe nasepHyio COOpKy M HanNPapsTe eeHaUenk.
3. Bxmoumre nutanme, nosepHye S1. OtmeTsTe Bknio4eHne uHamkaTopa aMuccun LED 1.
4. HacTpoiTe onTycy Anst AOCTIDKEHNS XEAEMOr o
O6paTUTe BHYMaHWE HATO, YTO HA PUCYHKE NOKA3aH perynaTop KONMWMMATOpa ¢ BHELLHEN Deauboil, 3T0 MOXeT GbiTh
M3MEHEHO NOXENAHWIO KOHCTPYKTOPA.

Bunmanuel CMOTPETLHA Na3e pHIA NYY NN 60 OTPAXEHUE MOXHO TOMKO C 3ALLMTHBIM CBopYAOBAHMeM ANA rNA3.

YyTuTe, 4TO KONMMATOP paclvpAeT My Ha OMKHNX PACCTORHMAX, HO 3HAYUTENBHO YMEHBLLLAET €ro HA RANLHEM Pac-
cToaHuM. OcHOBHER MaH3a B Tennootecae LEN 1 moxer co BpeMesiem noTpaloBaTs HAaCTPORKM CUCNONL30BAHUEM CNeLy-
anbHoro oBopyaosanua,

TecTn HACOOTBETCTRME:

1. Hanu4me ApNLIKOB, NOKA3aHHbIX H3 PUCYHKE,

2. HeCheMHbiiA B BLIKMOYEHHOM NOMOXEHUM BLIKNIONATENS.

3. 3anepxxa nocne BKAHEHVA.

4. Cogmnywanmbii uiamkarop nyya LED 1 3aropaeten nocne 3aaepXKv B HECKOMbKO CEeXyHA,.
5. ECTb KpuilLKa anepTypl.
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Koncrpyuposanne Mogynn Tecrosoro 3syxa

Ipu c6opke MOAY/S TECTOBOrO 3BYKA BBIMOJIHUTE CNEAYIOIIME OTIePAIMH:

1. Maenmuduuupyiite BCE NETANM M CBEPETE MX CO cuelmduKayeii.

2. BcraBbre KOMIIOHEHTRI, Ha9aB C OAHOTO KOHITA MAKETHOM ILIATEL, H Cllefyiire
PACTIONIOKEHMIO 3IeMEHTOB {CM. pHc. 13.14), ucronn3ys ykasaHHBIE OTBEPCTHSA
KaK OpHeHTHpEI. PaaMeps! rnatel — 2,54%3,81x0,25 cm.

HcnonsayiiTe BEIBOABI 3/IEMEHTOB I COEAMHEHHI N0 Mepe XoJa pa6oTwl. Co-
€IMHEHMS TTOKA3aHb] IMMYHKTHPHOI JTMHHUEH M MasioTCA C ThUIbHON CTOPOHBL
Ipexae 4emM HAYMHATD MANKY, PEKOMEHAYETCH IPHMEPHTD NETAH.
Haberaiite MOCTOB M3 OroJIEHHOTO TIPOBO/IA, HEKAYECTBEHHBIX MAeK, MOTEH-
LUANBHBIX KOPOTKHX 3aMbixaunii Boaencrsue naiiku. IlposepsiiTe ycrpoti-
CTBO HAa HAJIMYME XOJOAHOM Naiiky H HETPOYHbIX NasHBIX COEAMHECHMIA.
Obparyre BHMMaHHE Ha MOJISPHOCTHL KOHACHCATOPOB H BCEX IOJYIIPOBOAHM:
KOBbIX IIPHGOPOB.

3. Orpexsre, 3auMcTUTe M OOMYAUTE IPOBOAA AJIA MOAKMIOYCHHS K TOUKaM X 1
Y mMonyns xoHTpOnbHOro (PoTOAMOAR JIa3epHOro Auoaa. /i cooTBeTCTBNA OT-
BEPCTHIO B JIA3EPHOM MOXYJIE 3TO IOJKHBI GhITL MpoBOAa #24.

4. Toaxmounre myn ocipanorpada k Toukam X u Y, noaxmounre 6arapeo 9 B k
saxumy CL. O6patvre BHMMaHWe, YTO IIPH BKIIOYEHHH T2 CXeMa NoTpebas-
et 10 MA TOKa.

5. Braouwmre S1 11 HaGmoaailiTe TeCTOBBIH 3BYyKOBOMH CHMrHan B AnanazoHe 1000~
1500 Iix ¢ makcumymom 2 B.

6. TTomomognTe BEIXOHBIE IIPOBOJIA K JIa3ePHOI IUIaTe, KaK MOKa3aHO, B TOUKaX
X u Y. ¥cranosure Tok aszeproro guoga 100 MA, xax ormycano seimme. Hanpase-
Te Ja3ep Ha CBETAYIO NOBEPXHOCTE. BBl JO/KHEI OTIETIMBO YCIBIIIATE FPOM-
KHM CHUIHalX TeCTOBOro 3By1ca nocjie HaHPaBJIeHPIH Jlaaepnom l'lpHeMHHKa B
CTOPOHY paCCEHHHOI‘O Ul‘paJKEHHOPO CBCTA.

flazcpHouii NPUCMHNUK

B 3TOM paanene paccMaTpHBaeTC, KAK M3TOTOBYUTE 3IEKTPOONTHIECKHH IPHEMHMEK,
CIIOCOOHEIN OGHAPYXHBaTh ¥ BOCITPOH3BOAMTD IOJIE3HEBIN MOAYIMPOBAHHBIA CUTHAJI,
KOTOPBI HAXOAMTCS B ONITHYECKUX Jyyax CBETOBOM SHEPruM lazepa. OH Takxke no-
3BOJIMT BaM BOCIIPUHMMATE HH(OPMAIHIO C JIOGOro M3MEHAIONIETOCH NepHogadec-
KOro MCTOYHMKA CBETA, KaK, HalPUMEP, AUCILIEA BBIYMCIUTENBHOM MAUIMHBI, SKpaHa
TEAEBM30Pa, CBETa OT OFHs, MOJHHH, HCTOYHHMKA HH(PaKkpacHOro MITyYeHNs M, KO-
HEIHO, CNIEHMATLHO MOAYMPOBAHHOIO JIy4a IS FOJIOCOBOM M JIPYIUX THIIOB aHAJO-
rosoii cBs3y. OH CIYKUT IPEKPACHBIM JIETEKTOPOM LISl 3TOTO MPOEKTA JIa3€pHOTo
NPOCHYITHBAIONIETO YCTPOMCTBA, PErHCTPHUPYIOIM BHOpaIMH OKHA HIM APYToii no-
JA0OHOIi NIOBEPXHOCTY IPH OOJIyJEHHUM €€ CBETOM JIa3epa KaK B CBETOBOM BUIMMOM
CTIEKTPE, TAK H MH(PPaKpacHOM HEBUAHMOM. BbLACICHHDIE MOAYIMPOBAHHLIE CHTHa-
JIbl ACHO BOCIIPOM3BOJATCS YE€PE3 rPOMKOTOBOPHMTEb MM Haymaugku. Tak, yepes
CTPOUTENbHBIE KOHCTPYKUHM MOKHO YCIBIIIATh PasrOBOpP BHYTPH IOMEIIEHMA 32
3AKPBITBIMHM OKHAMM.
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IpuGop nomemen B Kpymblii koprnyc us PVC, koTopblii IpH HCTIOIL30BaHWH B
YYBCTBUTENBHBIX K PAIMEIICHHIO MPHIOKEHHAX JIENKO (PHKCHPYETC Ha LITATHBE
mnst poroanmapara. Mamenenye MOIHOCTH MPHEMHOTO CUrHANA OCYIECTBISETCA
PEryIATOPOM YCHIECHUA, KOTOPBIH, KaK M rHe3J0 JJIfi HAyHIHUKOB, PACTIONOKEH Ha
3a/ireii cropoHe Kopiryca. JUis HanpasieHHOrO NPOCTYIIMBAHMSA CyYaHHBIX HCTOY-
HHKOB 3BYKa NpEAJIaracTCs MCIOJb30BATh BADHAHT YCTPOMCTBA C PYKOATKOM KaK y
MHCTONETA.

MpunuunuanvHan cxema Ycrpoucrsa

Ha puc. 13.8 nokazana cxema nazepHoro npuemnrka. Ha Bxox coTouyscreuTesHoro
¢dororpanaucropa Q1 nocrynaet cBeToBOi NpHEMHBIIT CHTHAJI, TpaH3KHcTOopoM Q1 oH
npeobpasyeTca B mEKTPHUECKUI U YCHIKMBAeT s Maonrymsinum yerwinreaem I1D ¢ xo-
adpuumerrrom ycunenus 50. Curaan ¢ Beixoza I1D guasrpyercst mosiocoBsiM Tpexkac-
kaaubiM ¢uasTpoM I1AI1B-I1C, paGoTaoupM B pedesoM auanasone dyacror 500-
2000 1. 3roT Anana3oH obecneynBaeT MAKCHMAILHYIO Pa3bopiIMBOCTE PEUH Ha (one
nomex. INpopmiETpOBaHHEIA BEIXOAHOI CHTHAN YCHMBAETC S IO MOI{HOCTH yCWIHMTEIEM
IC2 151 oAKMOYEHM K €TO BLIXOJAY HAYIIHHKOB HJIH MaJIOMOMIHOTO ITPOMKOIOBOPH-
Tensa. Thesno J1 npeaHazHateHO AIA MCTIOIB30BAHMA CAMOCTOATENBHOM PETYTHPOBKH
3BYKa [IPH MOAKIIOYEHHH BhICOKOKaYecTBeHHbIX Haymuukos (HS30). Koadpduuuenr
YCHJIEHMS CHCTEMBI PETYJHPYETCH NEPEMEHHBIM CONPOTHRICHUEM-TIEPEKTIOYa-
teneM (R22/51). S] prnodaet HCTOMHHK HANIPSHXEHMA OATAPETHOro NUTAaHHS CXEMBI
or 6arapen Bl. Llens, cocrosnnas ua pesrcropor R2 u R3, obecnieunsaeT neobxogumoe
cvemeHme cpeaneii Toukn s I1IABCD. Bee Touku cMemenns I1ABCD coeaunsiorcs
c obmeii TOUKO# cMemeHnA peaictopos R2 u R3.
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Puc. 13.8. MpyHuMnmnanbHas cxema nasepHoro NpUemMH1Ka
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Cnemmanenas sens, cocroamast us LED1, ofecneunBaer cBeroBoe cMelienme
¢orotpansucropa Q1 BeIIE HH3KOro YPOBHSA CBETOBOTO CHIHAJA IIpH paGoTe C pac-
CESHHbIM CBETOM, OTPAKCHHEIM OT HEPOBHOMH MOBEPXHOCTH. B OTCYTCTBHE LIETIH
LED] 1a sbixone IC2 cozpaeTcsa HENMPHUATHBIE XaOTHYHBIA LIYM OT PACCEAHHOTO CBETA,
CHIDKAIONMI 061yI0 3¢ ek THBHOCTD cucTembl. Iepemennoe conpotuiienie R21 pe-
rymupyeTt uarydenue LED]. Ero crenyet TojaTelbHO HACTPOUTD B X0A€ GPHUHATBHOIO
TECTUPOBAHUA JJIA JOCTHIREHMA ONTHMAIBHOIO 3 deKTa.

NMopagox c6opru nazeproro npuemHuKQ

Fpy U3roTOBIEHNM NMPUEMHHKA BHITOJIHUTE C/ieAyIomu1e AeHCTBIL:

1. Paanoxure n upentudumMpyiiTe Bee IETaAM M CBEPLTE MX €O crelM(HUKauy-
eit, o6paTHTe BHUMaHHE HA LIBETOBYIO MAEHTH(HKALMIO TOCTOAHHBIX pe3dcTo-
poB. KonieHcaTopal JI€TKo ONO3HAIOTCS 10 PAATHYHBIM MApKHPOBOYHbIM KOJAM
B ckoGkax. CGopKka NokazaHa ¢ MCIOAb30BaHHeM neuaTHol watet PCB ¢ npo-
TPaBJICHHBIMH JIOPOXKKaMU UIH COEAMHEHHIT KOMIIOHEHTOB CXEMBI. YerpoiicTso
MOeT ObITb BbIIIOJHCHO M Ha MAKETHO mnare, €CJIH Bhl cnenye're qep'Dexcy
IIPY COEAMHEHHN KOMIIOHEHTOR NPOBOJHHKaMY B BUHWJIOBOM HAOJSALHH.

2. BcraBbTe BBIBOJBI PE3UCTOPOB B META/LTH3UPOBAHHbIC OTBEPCTHS, TI€ 060-
3HauYeH AaHHbli pesucrop (puc. 13.9). Haunure ¢ ycranosku R1 u npogon-
J¥KaiiTe 0 TEX MOp, NMOKa HE BCTABHUTE BCE peaucTopbl. Beinoanure namKy

» Liokoneexa exieonos Q1. R22 orCL1
\ Baaa He ncnonbayercst \
é e -—-J ‘
YBenu4eHHbLIA BUA NOAKIoHeHs J1. Bua cnepenn R22, nokaswiBanumiin MCNOMLIoBaHUE
JAns ero coeAMHeHUa UCNONLIYIATE BLIBOA, OTPE3aHHOND BLHIB0A2 ANBMEHTA UTA NpucoeavHenus R22 k.
OTPE3AHHBIA OT KAKOro-NB0 PAAMOKOMIIOHEHTA. neuarnoi nnare. Takoe nomuicenme He TpebyerTca, eciu
J1o coepmHerme nepaxnioyaer J1 B paxum ANEMEHT UMEET CNELMANBHBLIE BLICTYNN AN NPUCOEAMHEHUS K
MOHO W NO3BONAET UCMIONLI0BATE HAYLLIHAKM nesatHoi nnate. Boxcakie BHCTYNH NpeaHasHaseHs 1N
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Puc. 13.9. PasmelleHne KOMNOHEHTOB Ha NNaTe ONTUHECKOro ApveMHUKa
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OTBEPCTUE LIS CHSITUS HATAXEHWA BBsoaa (+) LC1

OTteepcTie anst CHATUA HaTAXeHWS Baisoaa (—) LCt

Puc. 13.10. Pa3melyeHne KOMNOHEHTOR C PAacRONOXEHWEM NEYATHLIX JIOPOXEK HA ThiILHOM
CTopoHe neyaTtHoi nnatu PCB

M OTPEXEBTE BCE JIMITHUE BLIBOIbL PE3NCTOPOB. BaxkxHO M3beraTs nasHbIx MOc-
TOB, 3aMBIKaHMI1, XONOAHOM maliku. By neuyaTHBIX JOpOXKeK HAa TBLILHOM CTO-
pone neyarHoi wiatel PCB st Tex, KTO XO4eT caMOCTOATENLHO M3TOTOBUTD
meyaTHYIO IJIATy, NoKa3aH Ha puc. 13.10.

3. TlosropuTe Ty e MPOLEAYPY A1 KOHJIEHCATOPOB, COGMIOAAA NONAPHOCTE JJIEK-
TpoauTHueckux koxgencaropos Cl, C3, C6, C7, C13.

4. Berasrre I1 v 12, oGpaTyre BHHMAaHVE HAa MX NPABWIBHOE PACTIONOKEHUE B
COGTBETCTBHH € KJIOUOM (BEIEMKOH B Y3KOI CTOPOHE MHUKPDOCXEMBI).

5. Bcraebte oTorpansvctop Q1. Cobmonaiite monspHocts (M. puc. 13.9).

6. Bcraerre nepemennrie conpotusnenus R21, R22, ruesno J1 u npunasiire ux
K COOTBETCTBYIOLIMM KOHTAKTHLIM IUTOMAKaM IIE€YaATHORH IL1aThL

7. TloaxmouuTte 3axum GaTapen CL1. O6patute BHMMaHMe Ba NBETHOM Kpac-
HBIi1 BHIBOA IUTIOCA MINTAHYSI ¥ OTBEPCTHS B NeyaTrO Iiate PCB pas castus
HATANKEHHSL.

8. HaroTtoBrTe oTpaKaTesbHBII 3KpaH, KaK MOKa3aHo Ha pHc. 13.11. Sta perane
HCTIOAB3YETCA JUTS HAGMIOEHHS MOJIOXKEHUS OTPRKEHHOTO JIA3EPHOro Jyua
3 cthoKyCHUPOBAHHOTO JTyUd JIMH30H-pacuMpHTenem. IToT CBET HEOGXOAUMO
HaMPaBHTh HA JIMH3Y (POTOTPAHINCTOPA. SKpaH A0JLKEH GBITE HeGONBIIIM IO
paamepaM, YTOGR! GeCnpenATCTREHHO NOMENIAaThcs B TPyGke kopmyca. Ilpo-
CBCPJIMTE JBA MAJIEHBKHX OTBepcTHsA AA BeiBopos LED]1, cobmopas nonsp-
HOCTh, M npunasiite ero. BLIBoAR! JOWKHEI GHITH KAk MOXHO JyMHHee. Pacno-
JIO¥KHTE CBETOAMOJ, TIO OTHOIIEHHIO K ¢oToTpansuctopy Q1 Tak, 4robul ero
CBET MOKHO ObLTO HabMOAATE, HO YTOOHI B TO XK€ BPEMSA OH HE IPEISATCTBO-
BAJ CHIHAIAM, BAYIKMM BJIONbL oNTHYecKol ocu. Paamecture LED], xak noka-
3ano Ha puc. 13.12, u sakpenure ero va nedatHoil ware PCB ¢ nomompio
aareausa RTV iy ana1orMyHoro xies.
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OTsepcTUE ANA nocTYNA

Bwa cGoxy OCHOBHOIO KOpRyca
6.75"
4.50" |
4.00° ‘.00
- |
o DTl;epﬂMe 0.5;5 CM ns A0CTYNa
Otsepcme ¢ pessGod 6-32 K OGW NEPEMEHHOTO PE3NCTOpPa
LA OTBEPCTUR NOKANNU3ALMAN PEryIMpOEKH CMELLEHNS!
Poxycnpyiouien ROSO v '
TpyOKkn ' H
2.50" b $
OTEEPRCTVA ANA CAMOHAPE3AIOLUMX
i BWMHTOB, HUKCHpYIoWWMX CKoGy anst
OtsepcTve AOCTYNa AN i YCTaHOBKM flazepa
Habmoaenva GOTOTPAH3UCTONA BO  [poceepnMTe u HapexsTe pe3sby
spemMs HACTPOWKK Ana BUHTA 1/4~20 KpenneHus wratuaa

W3roToBLTE MCK U3 CBETNOMO flee NnacTukoswie Kpuiwkhn 0,95 cum naa
nnactura. O6pammre e ¥ Ha KOHUBX i
HA LEHTPANGHOE OTBEPCTHE ANS 2 OTBEPCTHA NA COOTRETCTBMA J1 W R22.
e v pascancTURA. [188 MANLIX MocTtapaitrecs pasmectuts c6opry B uexTpe
OTBENCTUR N, MRS AN 117 xopnyca N
BuBoaoe LED1. [inck nomxeH
GecTNONaTeT Arex) BX0MTL B EN1T

FioxazaHo NPUBAKMaUTENLHOS

PacnonoxXeHne oTeepcTvi

BAFY CAP2

Puc. 13.11. Yeprexu cexuunii KOHCTPYKLMIA Na3epHOro npueMHUKa

9. Hsrorosbre usonupylomyio raaty SPCR1 M3 Kycka niacTvka, KapToHa Mid

JPYyroro noAXoAsnIero MaTepHaia pasmepamu 3,

81x5,08 cM. DToT INneMeHT

PasMeIaeTca MeKIy 6aTapecii M JHOM ILUIATHI IS M30AHMPOBAaHUA MX APYT OT

apyra (cm. puc. 13.12).

Ba'rapeﬂ MOXET YACPIKHBATHCA Ha MECTE ITIOAXOAATIMM 3JI2CTH1HBIM MAaTCpHa-
JIOM WIH YIUTOTHHTE/JIbHBIM KOJBLIOM, KAK 3TO IIOKa3aHO Ha PHCYHKE. HaroroBw-

Te KOJUIMMATOP, KAK NMOKa3aHo Ha puc. 13.13.
10.

HPOBGPBTC BCE€ COCHHCHHA U NPABHIBHOCTD INAAHBIX COCANHEHUIA. I'Ipo—

BCPBTE, HC OﬁpﬂSOBaJIHCB JI Ha NEeYaTHOM IUIaTe MasgHbl€ MOCTHKH HIH 33-

MbIKaHHWA.
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‘—SPCR1

Bua cnepeav Bua cboky

Kannmte xanenukon Knes-repMeTvka
RTV Unv 3KBMBANeHTHOro ANs
xpennenms BAF1 k nevaTHoii nnare.
lNposepere 10 NpMKNeMBaLna
NPaBUNBHOCTL PACMONOXEHWUR

Orsepcmie pns pocTyna
EN1cpuc. 13.11

BHyTpeHuss cbopka c puc. 13.9

IV IOV AN

Onums cO0pKK YONMHUTENLHOR NMH3LI

EXT 10 HapesaeTcs cloga
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TeNnbHLIe
Kpiuma ¢ pwc. 13.11 cx:;zhu:pm 13.11

Oreepctve ans 1/4-20 MTG

Puc. 13.12. PaameleHne NnaThi C KOMNOHEHTaMKM BHYTPW KOPNYCa Na3epHoro NpueMHmka
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bHOMN Aepxarens NMH35! HAAEBAETCA HA
CGopka yamnmten nunas EXT10 BHOLINON ToYEKY EXTUBE 1
o ?HKCMDYETHMI-B]L
Brewnsa LENS1 BANVTE LIEHTPANBLHYIO CeKLO
i LENRET1 3,81 cm ananormurio CAP1
Ha pmc. 13.10
S A
MoXxeT OkazaTbCH HeoBXONMMBbIM
noppaboTaTs BHeLLHWA AMaMeTD
ANS AONXHOTO COOTBETCTBUA
Kopnycy ocHoBHOW c6opKv
LSS A
Bup cnepeny na LENRET1

Puc. 13.13. C6opka NUH3BI-paCLIMPUTENA

NMpcgsaPHUTCALHLIC INCKTPHUCCKHE HCNLITAHHA
ycrpoicrsa

Jns nposeneHus NpeABapPHUTEABHBIX MEKTPHYECKUX UCTLITAHUMH YCTPOHCTBA Bbl-
NONTHUTE CHAEAYIOUIHE AeHiCTBHA:

1.

BrioumTe HAYIIHKUKY B THe30 J1 1 Bcrapsre Gatapeio Hanpaxenuem 9 By
NOJAKAIOYMTE BHEHNIHMI1 MCTOYHMK NOCTOSHHOrO Hanpsokenus 9 B. Iosepum-
Te ock R21 ji0 yniopa npotus YyacoBoii crpenxy. Biaounre R22 /S1, nosopa-
YHBas €ro OCh IO YacOBOH CTpEAKe 10 TEX MOP, MOKA HE YCALILIHTE I'y/1 B HAyIl-
HHKaX. YCTaHOBMTE YAOOHEII JIsl TPOCTYIMBaHMA YPOBEHD 38yKa. [y uper or
ceeTta yactoroii 60 /50 Iy,

Bo3atMMTE KaIbKyJIATOP CO CBETOIMOMHBLIM AMCIUIEEM H HANpaBhTe Ha HEro
YCTPOHCTBC, YTOGH OHO IPHHMMATIO HATYUEHNE AucIUles. Bel sameTHTe rpoM-
KHii 3ByKOBOIi CHMTHAaJI, NOKA3BIBAIOIIMH PErHCTPALMIO H3JTYYCHUA.
ITpoeeprre paboTy PMAETPa, MPOITYCTHB CHHYCOMANLHBIA CHIHA Y€Pe3 Lenkb
aTreHoaropa 1 Q1 (ecnu ne BO3HNKAET NpobJieM, 5Ta IPOBEPKA He obA3aTe b
Ha). ¥craHoBuTE € MOMOMBIO ocupLtorpada, nogkiaodensoro k J1, sacrory
reHeparopa curkanor 1000 Iy 1 muxoBoe Hanpsokenue 1 B. Meienso name-
HAITE YaCTOTy CUrHana 1 HabmofaiiTe peakuuio Ha Boixofe. CHruan HauyuHa-
et cmagars npu 300 ' 1 GyaeT MmeTh mik npuMepHO Ha 3 Kl Tok narpy3ku
6aTaper JOMKEeH COCTABIATL okono 10-20 MA npy noAKIIOYeHHBIX HAYITHH-
Kax, PETHCTPHPYIOMMX ONTHMAILHBIH 3BYKOBOH CHIHAL.
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OxonuarenvHan cGopllo ycrpoucrsa
Ipu oxoHuaTENEHOM COOpXE YCTPOHCTBA BRINOIHUTE CIEAYIOMHEE fefcTRYs:

1. Haroroeere EN1, CAP1, CAP2 (cMm. puc. 13.11).

2. IloaroTropbTe MCTOYHHK CUTHANA, HAMPHUMED AUCILICH PYYHOTO KATBKYIATOPA
MK aHATOTUYHBI npubop, HimeiiTe B BHAY, 4TO NPM SKNAKOKPUCTALIHYECKOM
JHCILIEE YCTPOHCTBO paboTaTh HE GyleT.

3. CoapaifTe NOJHYI0O TEMHOTY M IOCTapaiiTeck NOHMATh CHIHA, NEpEMEman
mrratui. Hactpotite konTpons cvemerina R21 na MakcMMatbHbIH OTHOCHTEND
Ho ¢oHoBOrO Nryma. OGpaTHTE BHMAHHE Ha HU3KKI1 ypOBEHb CUIHaNa O0Ha-
PYXKEHHA B IOJIHON TEMHOTE G€3 CheTa CMENCHUS,

4. Hosxcnepumentupyiite ¢ EXT10 Ha Gonbmmix paccTOAHUSX M OLIEHHUTE YYB-
CTBHTEJILHOCTDb YCTpOliCTBA. VYurute, 94TO HaBENEHME Ha CBETOBOM CHIHAM MO-
XeT GbITh 3ATPYIHUTENBHEIM BCIE/ICTRUE Y3KOTO YA NPpUEeMa CUTHANA.

HPIIMQHCIIHG. 6Cc30NACHOCTL N NCranuauNA CHCTCMLI

STH NOMHOCTHIO PaboTADIE MOIYIHM MOTYT GbITh 32K TIOYEHH B IOIXOAANAEH KOpITyC,
KOTOPbIH IIO3BOJIMT NPOBOAMTE MUKPOMEXaHHYECKHE HACTPOHKU. BEl MOXeTE HCTION-
30BaTh KPacHHIH JIa3€p € BUIMMBIM CBETOM JJIS IGMOHCTpALMH Ha G/HM3KOM paccTos-
HUH 1M Uenieii Hab/MoAEHHA M BBIpaBHUBaHHA. OCBEIAIOH JA3€pPHbIH NEPEfaTIHK
AlomiceH GbITh TOYHO IOCTHPOBAH MO OTHOMIEHHIO K OIITHYECKOE OCH JIa3€PHOTO NpHeM-
HMKa M €r0 HeOGXOHMMO MEXaHMYECKH TOYHO HACTPOMTH 110 MMKPOMETPY AJIS ITpHeMa
M 06paboTKH pACCesHHOTO OTPaXeHHOro cBeTa. ONMCAHHBIA B HACTOANEM MPOEKTE
Ja3epHBIil MePeIaTINK HCIIIB3YET CXEMY TECTOBOTO 3BYKOBOTO CHTHAJI, KOTOPAs 3Ha-
YUTENLHO YIPOMAET IPyGyI0 ONTHYECKYIO HACTPOHKY Ha PAcrOFOXXEHHYI0 Ha IANIbHEM
PaCCTOSHMH NOBEPXHOCTD. BBIXO/ IA3CPHOrO NEPEJATIMEA MOXKET GBITH YCTAHOB/ICH
Ha 2-4 MBr 1 coorBeTcTBHA Kiaccy 3a wim Ha 8-10 MBT 1 cooreeTeTBMsA Kiaccy 3b.
Ipunaraemerii KOJJIMMATOD 3HAYUHTENLHO PACIIMpPAET NOTEHUHMANBHBINA AHANa30H pabo-
ThI CHCTEMBI. BO3MOKHOE HCTIoNBb30BaHME Tee- M (POTONHHS, MCIIONB3YEMBIX C OIITH-
YECKUM ITPHEMHHMKOM, YBETHIMBAET JATBHOCT ACHCTBHA U XapaKTePHCTHKH CHCTEMBL.
Toronsre MOAY/M MOXXHO YCTAaHOBHTH HA INTATHBLI H IPOBEPHUTE UX quHKHHOHaHbHOC
€HHCTBO (pafoTaloT TONBKO COBMECTHO) MM C LIEJIBIO IEMOHCTPALINH JI0 NOMEIEHUs
B eMHbI KOpLHYC.

CxeMa TecTOBOYO reHepaTopa 3BYKOBOIO CHIHAIa IIpHEEeHa Ha puc. 13.14.

Hcnons3yemble nazeps! Kiacca 3a v 3b MOryT MamyuaTs BUAKMMBLE M HEBHAVMBbIH
cseT. Eomu BbI HabomoaeTe npsiMoe oTpaskeHue, B 0643aTeBHOM Nopsijike Heobxomu-
MBI 3AMUTHBIEC OYXH 2717 a3, Mcnoab3osanie paccesHHOro CBETa MEHEE OMACHO,

IMonyunTe paspemenye OT TE€X, KOTO Bbl NPOCTyMBacTe! JKCIEPHUMEHTANbHAS
JAEMOHCTPALMA 3TOM CHCTEMBI HE AOVIKHA BHI3LIBATE MPO6GJIEM C 3aKOHOM, OHA JOJIXK-
HA KCIIOJIb30BATHCE B OPIVIOKEHUAX, KOTOphle He TPEOYIOT NepexpaTa pasroBopa.
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NMpumevanne:

CneumprxaLpn yCTPOACTEA:
R1-1k0Om, 0,25 BT (xopvHeBbii-uepHbii-KPacHBIiA);
R2 -390 kOm, 0,25 BT (oparwesuii-Gensit-Xenoii);
\5' C1- 100 mx®, 25 B BEpTUKANLHO YCTAHABNNBAEMBI
Ri ANEKTPORMTUYECKMIA KOHOEHCATOP;
ik C2 -1 mxd, 25B BEPTVKANLHLIA YCTAHABNWBAEMbINH
4 L ANEKTPONUTHHECKMI KOHABHCATOD;
c1 C3, C4 - anckopuiikonpencatop 0,01 mkd, 50B;
_| 100 " 11 -Tanmep 555 e DIP-kopnyce;
HT 218 3 52 — NONIYHKOBLIA NEPEKNICHATE M OAHONCMIOCHLIA Ha
2wanpaenenus (SPDT),
W CL1 - 3axum ans Gatapew;
1 5 WR1 — ckpyyenHbia NpoBsoA #24, 75 CM B BUHWNIOBOM
——C4 W30S,
o PB1 - makeTHan nnarta ¢ cerouHoit nepdopaumneit
0,25 cm, paamep 2,54x3,81cm.

R2
| L
~5Z o1 § 390K

Y.

Bbixoa Ha nasep X
TECTOBOIQ TOHOBOMD CUrHana
Y

TecTOBbLIA 3BYKOBOW CMIHan

Pacnonoxerue K Touxe X puic. 13.4

PARMO3NEMEHTOR CoeanHeHws paguo3nemMeHToR
K obwieit Touxe
TeCToBOrO curHana

Puc. 13.14. Cxema TeCTOBOro reHeparopa 3ByKOBOFO CUrHana

Hacrpoiika ycrpoucraa ¢ HCNONLIOAAHHCM
NPAMOro OTPAMCHUA

Jlia npuema ycTpoiiCTBOM CHTHAIOB IIPH IIPSAMOM OTPa’KEHHMH BLITOJIHMTE CJIEIYIO-
nme RefCTBNA
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1. BospMuTe iBA IITATHBA 11 BUAEOKAMEDPDI H YCTRHOBHTE HA OHOM JIa3€PHEI
nepejaTyHK, a Ha JPYTOM — JadePHE npHeMunk. Henoabayiite nsonaumon-
HYIO JIEHTY, WIHYP M T.IL. 10 CBOEMY YCMOTPEHHIO.

2. CuumirTe 33aHI0I0 KPHIIIKY Ja3€ PHOrO NPHEMHHKA H ycTaHoBUTe GaTapelo 9 B
B 3KHM.

3. BuiGepute OkHO J1s npunenusanus. Beibepure oGbINHOE OKHO, KOTOPOE Ha-
XOJATCA HA OJ(HOM YPOBHE C BaMH. ITOMECTHTE rPOMKOrOBOPAILYE PaIMOTIpI-
€MHHK ITO Ipyryio CTOPORY OKHA.

4. Ecim Bam nasep uMeeT BUA YKA3KH WIH PYXbA, HY’KHO GyleT CO3/IaTh JaBlie-
HHE€ Ha KypOK, 3TO MOXHO CIEAAThH C NOMOIIBLIO CKPEIKH WK GyNaBKH.

5. Pacnonoxure MITATUR € IA3EPHLIM MePEAATYMKOM TAKHM OGPa3oM, YTOGHEI OH
6bLT HANPaBJIEH IO/ MPAMBIM YIIOM (MUIM MAKCHMMANIBLHO OAM3KUM K HeMy) o
OTHOHICHHIO K OTPAXKAIONEH IOBEPXHOCTH. 3TO 06eCcne T MUHMMANbHOE pac-
CTOAHHE MEXKTY IIDUEMHHKOM H IIEPEAATIYHKOM.

Taxoe pacnonoxenue He SBISETCA HEOOXOAUMBIM € TOUKH 3peHus 3¢dexTrs-
HOI1 paGoTEl, HO OHO ABJAETCA OJHHM H3 CAMEIX IPOCTHIX, TIOKA BRI HE 03HAKO-
MHTECH C HABEJIEHHEM CHCTEMEL.

6. Haiinure nonoxenre OTpaXeHHA «Ia3€PHOro IATHA», BOZHMKAIOILETO B pe-
3y/ILTaTE MPAMOro OTPAXEHHA JA3EPHOTO JIYYa OT OKHA. ITO B 3HAYHTEILHOM
CTENEHH 3aBHCHT OT B3aMMHOIO PaclloNIOKEHHA YCTPOMCTB Ha ware 5, mo-
CKOJILKY YTOJ1 OTPAXKEHHA PaBeH yray najerns (3axoH Chewia).

7. TwarensHo HacTpoiiTe NPUEMHHUK, YTOOL! OH NIPHHUMAT CBETOBBIC CHIHAJIBI
npu npsAMoM oTpakeHrn. OKoHYaTeIbHOE NONOKEHHE JODKHO BBITh TAKHM,
YTOGH OTpaXeHHBIH JTyd najan Ha POTOTPAH3MCTOP, 32 KOTOPEIM MOXHO CJie-
JHTh YePe3 OTBEPCTHE IS HAGTIONEHH A,

8. Ecnm BBl MCIIO/Ib3yETE YAAMHHUTENLHYIO (POKYCHYIO JIMH3Y, HAcTpOiiTe ee Tak,
YTOGHI OTPAXKEHHBIN CHIHA MMEN pa3Mep OK0JI0 2 cM Ha (pOTOTPaH3UCTOPE
Gestom axpane. ITa IMH3a He HY)KHA Ha PacCTOARMAX Jio 15 M.

9. BraouuTe YCHINTEIL H HACTPOMTE €r0 HA ONTHMAILHELA YPOBEHD 3BYKOBOTO
CHUrHaJIA, 4TO MOKET NOTpe6oBaTh NMOACTPOIKH 3JIEMEHTOB CX€Mbl HAa PEaihb-
HBll curHan. Ipy6aa nacrpoiika Tpe6yeT obHapyxeHHs Craboro KCTOMHHKA
OINITHYECKOro CUrHaia B [IOJHOM TeMHOTE U PEryIrpoOBKH MaKCHMaANBHOI'O OT-
HOILIEHUN CUIHAN/HIyM. YCTpO#icTBO He GyaeT pabGoTaTh KOPPEKTHO NMpH He-
NpaBHWJIBHOM PaCrONOXKECHHH OTHOCHTEIBHO HCTOYHHKA OITTHYCCKOrO CMrHa1a.

10. TuaTensHO HACTPOITE NOJOXKEHME JIASCPHONO NMIPHEMHMKA A1 JOCTHKEHHSA
MAKCHMaJILHOMH YETKOCTH U306 paXXeHua MATHA M MAKCHMAILHOTO YPOBHS I'DOM-
KOCTH. Oﬁpa'rn're BHYMaHHeE, YTO AaKe COBCEM HEe3HAYHTENbHAS HEONITUMAL-
Hasi HACTPOIKa MOXET B OTPOMHORM CTENEHH IOBIHMATEL HA XaPaKTEPHCTHKH yC-
Tpoiicrea. DKCIEPHMEHTHPYITE C JMH3AMH, MCIIOJIL3YA paccrofHus Gonee 15
M. O6paTiiTe BHUMaHKe Ha NPo¢KIb NATHA OT JIA3€PHOTO JIy9a Ha MOBEPXHOC-
TH Genoro aucka skpana. Bel yBHuTe 30HBI HHTEP(]hEPEHIHH — CBETIIBIE H TEM-
HbI€ NIOJIOCKI TIO Kpasm.

HmeiiTe B BHAY, TO YETKOCTH, IPOMKOCTB M 06mas 3¢hexTMBHOCTD PaGoTE! yCTPOi-
TBa 3aBUCAT OT MHOTHX (hakTopoB. Pasmep okHa, OKOHHOE CTEKNIO, Aae BHOpaLs OKHA



190 MMAABR13. {lcsepmncycpOicrao NDOCILUMBOHA

npu paGoTe KOHAKIIHOHEPOB, ABHIaTe e, HaCOCOB M IpYrUX IpUGOpOB, IepeMelta-
IOIUX BO3JyITHBIEC MACCHI, MOTYT CEPLE3HO YXYAIIMTD ITOJIE3HBIH CUTHA.

CCPI)EBHHC IKCHCPHMEHTATOPLI MOTYT NONBITATECA HCIIOAR30BATD B KAYCCTBE
CTBIKOBOYHOTO y3/1a CHCTEMBI ayIHO3KBAIaM3ep A1 QIILTPALMH M YCUIEHHA MOJIE3-
HOTrO CHMIrHaJja. 3,[[er IKCNEPUMEHTHPOBAHHC H ONBIT TAKXKC ABJIAIOTCH JIYUIITHM pE-
IIE€EHMIEM JTA ﬁbICTpOﬁ HaCTpOﬁKH H JOCTHIKCHMFA OIITHMAJILHBIX pE3yJBTaTOB.

Tonorpagus CHCTEMBI C HCMOJB3OBAHHEM PACCEAHHOTO OTPAXKEHHS MCIIONB3YET
CBET, 3apErHCTPHPOBaHNLIi BHe ONITHYeCKOH ock. Curiai 6yaet cnabee Ha TOM xe
paccTosHHH ¥ noTpebyeT Gonee TIATENBHOMH HACTPOMKH.

Teneps BBl CTOHTE IEpEs BHIGOPOM: OCTABMTD JIM CHCTEMY B BUJIE OTAEBHBIX yC-
TPOHCTB HA ITaTHBAX JUIA AEMOHCTPALHH KOHUENUMH M SKCIIEPHMEHTOB WJIH 1IGMe-
CTHTbL MOJY/IH B HAJIEKHBIH KOPIYC, o0 6GHBIE IIOKA3aHHOMY JaJ1€e, IIoJAyvas Ipak-
THYHYIO CHCTEMY CO CPENHHMH XapaKTEPHUCTHKAMM V1A pﬂﬁOTbI B MOJIEBLIX YCIOBMSIX.

Lene 3aunoyaeTca B TOM, 9TOOBI AOCTUTHYTE OITTHIECKOH IOCTHPOBKH IEPEAAIOLIE-
T'O M IIPHEMHOT O JIyueii, TOCKOMBKY TOUKA MANEHUA JIyya M OGpaTHEIE CHIHAI HAXOXATCA
Ha ONTHYECKO OCH MpHeMHHKa. Korja onrriyeckasn 10cTHpOBKA GyJieT MpoBeAeHa, He-
OGXO}.'[HMO TOJIBKO ITOACTPONTDL PEIYJIMpOBOYHDBIE MHMKPOBHHTBI, KOTODBIC obecrieurBa-
10T ONTHMM3ANHKIO NpHeMa CHTHATA ¢ 060k pasymuoil ucrannmn. Hpexnonaraeres,
YTO NPH YCIOBHH Ha4aNbHOMH I0CTHPOBKH XOTA ObI c1abblii curHan Beerja Gyaet obHapy-
sxel. [1peanaraeMbie BapraHThl HHTETPHPOBAHHOM CHCTEMBI B OKOHYATEMLHOM BHE
npejcTasiaeHs Ha puc. 13.15-13.17.

Konnumarop
Kopnye nasepa nasep | IN
cwLl |
S S [N S
Crolui
Naxens & & [ S TenedoTomaa
ynpasne-
R
OctHoBHOM KOPIYC
PyxoaTka
CoemHan kpbuuka

Puc. 13.15. lpeanaraembiit B, cucremol B cBope, Biua cboky
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Mukpoperynatop yrna
BO3BLILISHUA NO BEPTUKANLHOW ocu Y

YnnorHUTeNnbHbIe

NpyxuHa

Mukpoperynatop
TOPUIOHTANLHOTO
HanpaeneHua no ocu X

Cxobbi

OnTuyeckas OCt NPUeMHUKA

PykosiTka

—

Puc. 13.16. MNpennaraemMbiii B1WA cucteMpt B cOope, Bua, cnepesu 6e3 ontmku
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TecToBbIii reHepaTOp 3BYKOBOTO CHFHAMA HACTpaHBaeT jasep Ha 1-2 kI 3ta
CXeMA [IO3BOJIAET JIETKO OIMpPEAE/NTL ONTHYECKYIO OCh NI€PEATYMKA H IPHEMHHKA
Hocsie 3TOro Bel aKKypaTHO MIIETE TECTOBLII 3BYKOBOI cHrHan, KOTOpBIH OTYeTIH-
BO PETHCTPMPYETCA ONTHUYECKMM NpHeMHHKOM. O6opynoBaHHEe HOYHOrO BHACHMS
TAKKE MOXeT NIOMOYL B Ha4aIbHOL I0CTUPOBKE.

Eciu npUMeHHTS Jla3ep KOHCTPYKIMHM Haeii TabopaToOpHH, TO IIPH €ro yCTaHOBKE
B KOPITYC MMEJIOCH FOCTHPOBOYHOE YCTPOMCTBO, € MOMOIILI0 KOTOPOTO MOXHO PETYJIM-
POBaTh BUHTAMH Ha HECKOJILKO IPagyCOB CO MIKAIOH B FTOPH3OHTAILHOM M BEPTHKAIb
HOI1 ruockocTsx. Hair npoToTHn Henoas3osain AMH3Y OT AEIIEBOM BUEOKaMePHI, KO-
TOpas GbUIa BBUHYEHA B aJanTep, MPOYHO NPHUKPEIVIEHHBIH K KOPITYCY.

OueBHaHO, 9TO L5 3aBEPUICHKA KOHCTPYKLIMM CUCTEMH TIOTpeGyeTcs ompeje-
JieHHas M306peTaTe)IbHOCTD, €CJIM XOTHTE HMETH CBOIO, OPHIMHAIBHYIO KOHCTPYK-
IYMIO, OTVIMYHYIO OT HAIIKMX MPEAJIAracMbiX BAPHRHTOB MHTETPHPOBAHHOM CHCTEMEL B
OKOHYATETLHOM BHJIE.

TouHble pa3sMEphI HE YKa3aHbl, IIOCKOJBKY 3TO CBA3AHO C MMEIOIHMMCH y BaC B
pacropsikeHMM MATEPHATIAMH M Baleil M300peTaTEILHOCTBIO.

| Mukpoperynstop yrna Bossbiwenua
 no sepTuKanbHoK ocn Y

________________ Kor TOP
navens Poitmend.
- e o wanpasnevwano ocu X fotbE - - -——
.0 NazepHuit MORYNE =
&
of te————— B W
<
r a
| Tenedorto-
] NWH3a
B btk
Monynt TECTOBOFO OcHOBHOM KOPNYC  ANanTep yCTaHOBKK
3BYKOBOFO CHMrHana K3

Barapes 9B pnn cxembl
TECTOBOrO TOHOBOMO CHIHANA

Kpbiuka

Puc. 13.17. MNpeanaraembiit BUA cucteMbl B c6ope, By cOOKY B pEHTTEHOBCKUX NyHax

NMpuwmeuanme:
Jla3ep v ONTUHECKIA NPUEMHUK NOKa3aHbl OTAENBHO B CneLMduKaLym.
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CGopKa HHTErPHPOBAHHON CHCTECMULI
gMiA HCNOMAL3OBAHHA B8 NOMNCBLIX YCNOBUAX

BayTpeHHHE MOy Ta3€PHOTO NMPUEMHMKA IIOMEIAIOTCA B POYHBII KOPITyC ¥ Ha-
FEKHO 3aKpeIUIATCA. KOHcrpyKuml ajanTepa (;)HKCHPYETCH Ha BEIXOAHOM KOHLIE 1
NO3BOJISET UCMOJIL30BATh JIMH3LI [10 BANIEMY YCMOTPEHHIO. JIazepHBbIii nepeAaTyrK ¢
KOJLMHMAaTOPOM NPUKPEILIAECTCA K JIaBCPHOM}’ NPHEMHHKY C IOMOIIbIO ABYX aTIOMH-
HHEBBIX CKOG.

Ita cOopka TpebyeT 3HAYHTENLHOM AKKYPaTHOCTH AJA COGMOACHMSA OMMTUYECKOM
JOCTHPOBKH, MOCKOJBKY JIOGbIE PETYJTHPOBKH NpHGOpPa GyAyT BO3MOMKHBI TOILKO C
TIOMOIIBIO ZIBYX BHHTOB MUKPOHACTPOMKH YI/Ia BO3BBIIEHUS B BEPTHKAILHOM IIOC-
KOCTH M yI/Ia MOBOPOTA — B rOPU30OHTATLHOI (puc. 13.16, 13.17).

Bel BHMTE, 4TO Ja3epHBIH MOAYNL NOAAEPIKUBAETCA B CPEiHEN yacTH AByMA
PE3MHOBLIMH YILIOTHHTEIBHBIMY KONBIIAME, KOTOPBIE 06ecneunBaioT Harnbamoimee
ABMIKCHHUE Briepes M BBepX. [IpyKuHbI pasMelmeHs! HENOCPEACTBEHHO HANPOTHB
KOHTAKTHHIX TOYEK FOJIOBOK BUHTOB MHKpOHacTpoiiku. Harpyaka or aTux npyxus,
HA KOTOpBIE BO3ACUCTBYIOT BUHThI MMXPOHACTPOMKY, CABHIAET JAZEPHBIN MOy
OTHOCHTEJIbHO JIMHHM FOPM30HTA, T03TOMY Teneph TpedyeTcs coanancupoBaTh 13-
MEHEHHE NOJoKEHUA. IlepesHne TOYKH A2I0T BO3MOKHOCTh HACTPOHKH YT7Ia BO3BbI-
WEeHHs, 33/THHE — YT7Ia IOBOPOTA B FOPM3OHTANTLHOM IIOCKOCTH.

fleranu !ﬂpﬁﬁﬂﬂﬂ M ONMCOHUEC UX MIrOTOBMNCHHUA

Jlna okoHYATENBHOH COOPKH M NIOMEIEHHA B KOPITYC BB AOJDKHBI HMETh B CBOEM pac-
NOPSKEHUH M€ PeIMCICHHBIE HIKE AeTamH (cM. puc. 13.17). PexomenayeMeiii kopiyc
NpeCTaBAseT cOGOH aIIOMMHHEBYIO TPYGKy CO CTEHKaMM, TOJUHHOI (10 MEHbIIEi Mepe
0,64 cM. Jlns ynipolneHMsA MpoLiecca M3rOTOBRIEHHA KOPITCa MOYKHO UCTIO/Ib30BaTh NOJIH-
XNOPBMHKIOBYIO TPYOKY, HO 3TO YMEHBIIAET MEXaAHHYECKYIO HPOUHOCTD YCTPOHCTBA.

e OcHoBHOIT Kopmyc. AMOMHHHEBasA TPYOKa ¢ BHeIHMM AuaMeTpoM 6,03 cmu
TonuHoit cteHok 0,64 cm. BeinonsnTe oTBepcTHe A pykosaTku. OGparute
BHHMaHUE Ha OTBEPCTHA AJs yCTAHOBKY Ha mwtaTHs %4-20.

¢ Kopnyc nazepa. AxmioMuHHEBas TPyOKa C BHEIIHMM JHaMeTpom 4,44 cM U TOII-
mHoit creHox 0,64 cm. 3roroBeTe, Kak MOKa3aHO, ¢ BEIEMKAMH JUIS NPY:KHH
M OTBEPCTHAMH JJIi MUKPOPETYAATOPOB.

¢ Pykosrka. Amovuuanesas Tpy6ka 4,13 cm jna pasmemenus 6arapeit u cama
CIYXHT PYKOATKOMH.

¢ Cxo6b1. Mzrorosbte aBe cKOBBI A1 cOeMHEHHUS MEXAY coboii Jlazepa U oc-
HOBHOT'O KOPIyca. ITOT 3TAN JOKEH GBITH KaK MOXKHO Gojiee TOUHEIM, IO-
CKOJIBKY OCH 060MX KOPITYyCOB AOJKHBI GbITh NapaUieIbHEL.

¢ ITanexs ynpasrennsa. MoxHO HCIOAB30BATE NTEPEHIOIO ITAHEIE MOY)IA Ja3ep-
Horo npueMHUKa. [poxenaiite AONONHUTENBHEIC OTBEPCTHA UM IEPEKIIOYA-
TEJIS1 TECTOBOIO reHEPaTOpa 3BYKOBOIO CHTHAIA M IIPOXOHOI BTYJIKH Kabes,
HAYMErO B JAIEPHYIO CEKIHIO,
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Ja1sa nagens. [ 3afHelt CEKIHM KOPITyca Ia3epa C OTBEPCTHEM I Kabeors.
Ananrep maH3bl. H3rorasamsaeTcs U3 NOJTMBHHILIXIOpHAA TOMUHOI 1,27 cM
o BEJMYNMHE BHYTPEHHErO AHMaMeTpa TPYGKH Kopiryca. BripexsTe neHTpans-
HYI0 9aCTh B COOTBETCTBHH € MICTIOJIB3YEMOI BaMM JIMH30M.
Yroraureanasie Koabia. HanesaoTcsa Ha Ia3€pHBIE MOYJ/Ib M PaciioNaramT
CA MEAAY HUM M TpyOKoit Kopryca nasepa. Fx monoxxeHHe MOKHO M3MEHATD ¢
MOMOIMbIO MHKPOPETYIATOPOB /1A ONTHMAIBHOIC PACIIOIOKEHHA TPYGKH ¢
TOYKH 3pEHHA TOCICYIONCH HACTPOMKH.

Hpyxaael. [Ipy;HHb cKaTHS JJIA CO3IAHKA NOJOXHUTENLHOIO IaBIeHNAs Ha
BMHTBEI MUKPOPETyTHPOBKH 1A HX (PHKCALHH.

PerynapoBoanble BAHTHI C MAKpOTooBKoi. LA TOYHOI perymMpoBKH yIia
BOSBBIIIEHHA H YINI2 IOBOPOTA B FOPH3OHTAILHOM IIOCKOCTH,

Ka6exn. MHOTrOXKWILHBII KaGens iis 6aTapeH 6 B # BXOHOrO TECTOBOTO 3BY-
KOBOT'O CHTHAJIA JIA3€ PHOTO MOJIYJIA.

Ilepexmogarenn. JIna nojayy MMTAHKA U TECTOBOrO 3BYKOBOIO CHIHAJA Jia-
3€pHOro MOAYJIA.

Barapes 6 B. HMciionbsyer HaGop B3 4 AA Garapeii [UIn NHTAHAA JIA3EPHOFO
MOJYJIA M BKJIIOZAETCA OfIHHM M3 [EPEKIIoIaTenei.

Barapes 9 B. Jlna nMTaHHAA CX€MBI TECTOBOTO F€HEPATOPA 3BYKOBOTO CHIHAJIR,
Tene- u poronmrasa. BoamMoxkHbIe BApHaHTHI BLIGOPa JIMH3bI 3HAYHTEILHO YBE:
JIMYAT MOTEHIHANBHYIO IAJTBHOCTD ACHCTBHA M PYHKUNOHATBHBIE BO3MOXKHOC-
TH cCMCTeMB!. JIO/KHA COOTBETCTBOBATD YCTAHOBIEHHOMY aNanTepy.
Kpemmka. ITnacTiKoBas KphINIKa HAIEBAETCA HA KGHEL] KOPIyca M MOJIEP3KH-
BA€T Kpai pyKOATKH.

Haymmaks ¢ pery/IMpoBKoi Y POMKOCTH 3BYKA.



Yacry 3

B wacte 3 BxogaT maser 14-18, B koTOpBIX cOGpaHE! HAHOOJIEE HIBECTHRIE ONBITHI,
NPOBOAMMEIE CO 3HaMeHNroi KaTymkoit Tecna. Hauaneubie ceieHusa o Katymxke Tecna
JAHBI B NPEAHCIOBHH K JaHHOH KHMTe. B caeznyronpix riasax Goee NOJHO paccMaTp-
BAaETCst TEOPHA PaboTHl, ONHMCAHBI NPUHIIUNHAILHBIE CXEMBI JUIS IIPOBEAEHMS SKCTIe-
PHUMEHTOB, AAHBI HANIAZHBIC (POTOrpaduu M YEPTERU KOHCTPYKLMI YCTPOICTB.
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fanasa 14

Karyuxa Tecna ¢ gnunou
ucKkponoro pazpaga 30 cm

ByguTe ocropomnul npu pabore
€ BLICOKMM HONPAMECHHCM

IIpupona yenoBeKa TAKOBA, YTO €0 BCETAA MHTEPECYET HEOGBIUHOE H IPEKPACHOE.
K Takum peHOMEHAM OTHOCHUTCSA pa3psa/ MONMHUM B arMocgepe. Jlioau 6uiBalor 3aua-
POBaHbI K B TO K€ BpeMA CIVILHO HANYTraHb! TMIAHTCKUMH paspalaMy MOJHHIET pas-
JIMIHOTO BHJIA M NPOTHXEHHOCTH, KOTOPHIE MOTYT BO3HMKATEH MEXY OOIAKAMH HITH
Mexay obnaxom M 3emie. Komoccanshas aHeprus BhICBOOOXKLAETCA [IPH 3JEKTPH-
YecKoM paspsAie MOJTHHH U, K COXKAJIEHHIO, CTAHOBHTCA HCTOYHHKOM MTOXKAPOB U ApY-
FHX KaTaKTM3MOB. B HameMm npoexTe Mbl BOCIPOM3BEAEM MOJIHHIO B MUHHMATIOPE, HO
6€e3 paspyIIHTENBHBIX IOCIEICTBHIT B cTpaxa nepeA Heil. [IpexpacHbiil BU3yanbHbIH
M 3BYKOBOI1 3¢p(pekT 3TOro mpoeKTa BCcerjia IPHUBJIEKAaeT BHUMAHHME 3pUTCEeii HHTeR-
CHBHBIMM 3JIEKTPUYECKMMH paspsafamMi B Bosayxe. IIpym npaBwibHOil peausanym
M Hacrpoiike yctpoiicrso (puc. 14.1) 6yaeTt BeipaGaTEIBaTh UCKPOBLIE Pa3pAAbI B
BUJE APKUX BCTBIMEK AauHO okono 30 cM. YeTpoiicTBo paGoTaeT OT CTaHAAPTHOM
JIBYXIpOBOJIHO#1 ceTH nepemeHHOro ToKa 115 B ¢ TperbuM 3a3eMnaionmum nposoaomM
M KaK BCe MpHMGOPHI, paboTalouye OT CETEBOrO NMTAHMHA, TPEOYeT OCTOPOKHOCTH
npu cGOpKe B MPaKTHYECKOM NMpUMEHEHHH.

Brwmonne!  Tok BLXOQHON BIOPUHHON COMOTH TPOHChOPMOTOPA, UM KaTYWwKK Tecna (8 HayuHoA
MATEPATYOS HOIBOSTCA GBOAKD ), COCTABNAET 23 MA, 1 XOTA HE CHUTORTCA CMEpTENb-
HblM, HO MOMET Bbi38QTb HENPUATHLIR WIOK U OMOMA.

BeIXOAHBIE MCKPOBBIE PA3pA/ibI, BHIpaGaTHIBAEMBIE yCTPOICTBOM, XOTh H ABJIAIOT-
€Sl OY€Hb 3PE/IMIIHBIMU, He OMacHbL. B3dB B pyKy MeTa/mHueckyii 06BEKT M MOAHeCs



Puc. 14.1. Katywka Tecna, BuipaGarsiBaiowlas MCKpoBoid paspaa anuHois 30 cm

€70 K BEIXOXHOMY TEPMHHAITY, MOXKHO NPUKOCHYTLCH K HMM. BRI oLy THTE OY€Hb MAr-
KMiA ynap.

PaccunTriBaiite notparuTh okono 1000 aostapos Ha TOT MMPOEKT, KOTOPLIH BO3-
HarpagdT Bamm ycwuuda. IIpy c6opke npuperca B Gonbinell CTENEHN 3aHUMATHCS
MexaHwKoii 1 B MeHbIIeii — anexTpukoii. [ToTpebyioTcsa 6asoBrie HaBBIKK B OOpaine-
HHMHM CO CJIECAPHBIMH MHCTpyMEHTaMu. IaMoTKa BTOpUIHOH KaTyIIKH MOKET NOTpe-
GOBaTH HArOTOBJIEHMA NPOCTHIX MPUCTICCOGIEHMI, YTOOR! BHTKH IOIYaIHCh POBHbBI-
v, Cnerpdmkanma ans karymku Teca npyseaexa B TaGr. 14.1.

ToBmya 14.1. Cheundiroumn gna KoTywu Tecna gnuHoA uapoacers paapaga B 30 aw

06Go3navenme Kon-so OnucaHme Ne 8 Gase
AaHHBIX
TPLATE1 1 Bapoosm NNara, M3raToBNeHHAaR, KAk NOKasaHo Hapwe. 14.9
BPLATE1 1 HwxHaa Nnata, M3roToBNeHHANA, Kak NoKA3aHo Ha puc. 14.10
CBKT1 1 Cxofa KOHAEHCATONA, M3rOTORNEHHAR, KAKNOKA3aHoHapue. 14.5
SGBKT1 1 Cx06a uCKDOBON: PA3PABHIAKA, MIFOTORNEHHAR,
xaK noxazaHoHa puc. 14.6
SGFIN1 2 MNaCTHBI OXAXAEHNRA, H3rOTOBNEHHLE, KaK NOKA3aHOo Ha puc. 14.6
PANEL1 1 KOHTpOALHAN NaHenb, M3roTOBNEHHARA, KaK NoKa3aHo na puc. 14.8
PCBKT1 4 CrGbi NEPBMMHOA KATYLLIKX, MEMITORAGHHEI, KAK NOKa3a8. Hapwe. 14.7
LS1 1 KapxaC BTODYMHON KATYLLIOA, M3NOTLNUHHESY, KAKNOKA3AHOHAa puc. 14.4
RFC1 1 Kapxac karyusom rgvaccam RFC, uarotoeneHHbIA

XaKnoxkasaHomapuc. 14.5
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ToSmnyo 14,1, Cneundmmaumn gna KaTywikmn Tecna gnnHoi ndiposoro pa3prga 8 30 av (oxorvoHie)

O6o3xauenne Kon-so Onucanme N¢ B Gase
AaHHBIX

PIL1 4 PVC Tpytika 13,77x1,27 cm Ans CTONGUKOB, M3rOTORMBHHAR,
KaK NoKasaHo Ha puc. 14.3

TRAN1 4 TpaschOPMETOP € KATYLIKOH M CERAEYHUKOM C OrPaHHNeHeM BKV/02A
Toxa 6500 B, 0,02 mA

C1 1 CneupanbHbf NONMNPONUNSHOBLI KUHIUHCETOP NEPEMEHHON0 005 M/10Rv
Toxa 0,005 mc®, 10xB

TUNG141 2 Bonbdpamostii crepxeHs 0,64x2,54 M, obpesaHHbii TUNG141
WM O6paboTaHHbii, KaK NOKA3aHO Ha puC. 14.12

51 1 TymOGnep OQHORAMOCHKIN HA OAHO HaNpaBneHve, BA (cMm. pue. 14.15)

1 1 Aepxarent NNABKOro NPQLICXPEHATENSA AR YCTAHOBKN
Ha KOHTPONBLHON Naneny (CM. puc. 14.15)

FS1 1 MnaBKui NpeaoXpaHUTENb C 38AeX0i cpataTwxeanms, 3A
{cm. puc. 14.15)

NEON 1 HeoHoBaa UHOMKATOpHas namnoyka (Cm. puc. 14.15)

co1 1 CeTeBoi LHYp NUTaHuA #18 € TPeTbIM 3a3EMNMOLLIAM > HIQVY M
{cm. puc. 14.15)

BU1 1 MPOXOAHOMN M3ONATOP € 3RXMMOM A4 WHYPa NuTaHus (M. puc. 14.15)

BU2 1 NpoxoAHOH M30NATOP ANA HEOHOBOM NaMo4K [Cm. pue, 14.15)

A1 1 Peancrop 39 kOm, 0,25 BT (cm. puc. 14.15)

WN1 1 Manan NpoesonoYHanA raika (CM. puc. 14.15)

CAP158 1 NMnacTMKOBas KpiLLKa 4,13 em (em. puc. 14.5)

CAP350 1 MnacTrkosan kpuiuka 8,89 cm (Cm. puc. 14.16)

CAP 4 Kpbuwuia via PVC 1,9 cm ansm Hoxex [om. pinc. 14.13)

PLTUB1 1 MnacTMkoBan TpYOKa C BHELIHUM AMameTpom 1,9 oM,
AnvHoiA 25-30 em (em. puc. 14.3)

TYE1 2 OxpatbiBaowme 3axvumbl 20 cm (cm. puc. 14.11)

curP 1 ManeHbKIA 32KM TUNA sipokogu» (em. puc. 14.17)

WR12 45m Ckpy4eHHbIA NPOBOA, B BUHWNOBOA n3onaumm #12 AWG

Swi 8 JlaTyHHbIE BUHTH! AN AepeBa #6x3/, fIoMa

Sw2 14 Biith) #6—32x1, Grnmnc

SW3 4 BuHTh #6-32x%, Gununc

NU1 2 MalxuiecTUrpaHHee #6-32

WASH1 28 MNMnockre Npoxnanxm #6xY2, MCNONLIYIOTCH C BUHTAMK U raikamun #6

SwW4 2 Vim20xY2 JI0AMA NETYHHBIA BUHT

SW5 1 14~20x1 MofAM NETYHHBIA BUHT

NU2 4 Ve—20 naTynHan WeCcTr paHHan raika

NU3 4 #8-32 wectvrpaHHanraiika ana pessb C1

COTUBE 215¢m MepaHas tpytka 3/16

ROD1 4 Vi—20x7% moiima pe3sBosoit crepxetb (CM. puc. 14.13)

NU4 12 Yi—20 cTanbHan WecTurpaHHan raika

LUG1 8 14=20x #12 xoneueBoli BLBOS ANA naliky (CM. puc. 14.13, 14.14)

LUG2 2 #6 BLIBOA NS 3ENEHOTO NPOBOAA 3asemnermn COTu T1
(cm. puc. 14.14)

LUGBLOK 2 1,~20 6nok #YLAB (M. puc. 14.12)

LAB1 1 O6wan 6upxa (cm. puc. 14.18)

LAB2Z 1 Bvpxa onacHocTi nckposor 0 paspaaHmka (oM. puc. 14.3)

TO8 1 ANIOMUHUEBLIA TOPOMIANLHLIN TepMuHan 20,32x5,08 cM TO8
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Karyuxa Tecna

3to adekTHOE 114 NI0KA3A YCTPOMCTBO YyTh JIM He €IMHCTBEHHOE, HA3BAHHOE HMe-
neM Tecna, HECMOTPS Ha TO YTO 3TOT YeNIOBEK ObLT BBIAAIOMIMMCA YIeHEIM X H300pe-
TaTeJEM M BHEC 3aMETHBIET BKJaJ BO MHOTHE Pa3fieNibl HaykH. Tecna OpLT yueHBIM-
POMaHTHKOM, HAMHOIO OICpPEAMBINIMM cBOe Bpems. M naxe B Hacrosmee BpeMs
HEKOTOpblEe M3 €ro ONEITOB, HANPHMEP, N0 nepeaaue s3HepruM 6e3 NPOBOIOB, BEChH:
Ma aKTyaJbHBEI H MOTJTH OBl HAMHOTO NPEB30HTH COBPEMEHHEBIE THHHH 3JIEKTporepe-
Jaum 110 xpPpexTMBHOCTH. MOKHO IIPUBECTH K JPYTHe CeHCALOHHbIE M300peTeHns,
MTYIHEeE CBOEro 9aca JUIA UCTIONb30BaHUA BO 6J1aro yesopedectsa. X04eTcsa HaleaTh
o, yro nociaeaosareny Huxonsl Tecna pasoBeOT ero Teoperugeckue paboTs g0
npakTHueckoro npumerenus’. Ho BepHemcs x karymxe Tecna, xoTopas fiBageTcs
OIHHMM M3 Hau6oJiee YIHBHTEILHBIX JEMOHCTPALHOHHEIX €K TPHYECKUX YCTPOIHCTS.
HauGonee xpynHeie U3 HUX MOTYT BHIPaGaTHBATh NPOAOKHUTELHBIC Paspsajbl, MO
BHICOTE MPEBLINAIONIHE CAMY KATYIIKY. DNeKTPUIECKHEe Pa3pAibl, HMUTHpPYIOUIHE
MOJIHHMH, M3/AI0T 3ByK IpoOMYe, Y€M BLICTPE] M3 PYXKbs. ITH BCOBLIIKKA HE TOMLKO
NPHBJAEKAIOT BHUMaHHKE H OKa3sIBalOT CIILHOE BIICYATACHHE Ha 3pUTeieii, HO MOTYT
BBI3BATh U CTPAHHEIE M3AMCHEHUA B GONBIIMHCTRE OOBIYHLIX MaTepHanos, Hanpymep,
AePEBO MOXET B3PLIBATHCA HA KYCKH, HJIH €r0 MOXKHO 3aCTaBHTh MEPLIATh U3HYTPH
3/I0BENUM KPacHOBATEIM CBeToM. H30/ATOPH BApPYT TEpPAIOT CBOM M30ANPYIOLIHE
CBOHCTBA M 0Ka3bIBAIOTCA HECCUTLHBIMM flepefi IHeprueii aToro ycrpoiicrsa. Boiuan
yCTpOMCTBA IAMITOYKH 32XKHITaI0TCA 6€3 MPOBOAOB M MOXHO Ha0/II0AaTE BCIIBILIKH U
KOPOHY B BHJ€ OFHei cBATOro JbMa’®. JJekTpydecKie M MATHUTHBIC FIOJIA BEICOKOMH
SHEPruH, BO3HMKAIOMME MPH BNEKTPHYECKOM PE30HAHCE IEPBUIHON M BTOPHYHOH
KaTyIllEK, MOTYT BLIBECTH M3 CTPOSA 3JIEKTPOHHOEe 060pyZioBaHLie. iBNeH s, KOTOpbie
OOBIYHO HE CBA3BIBAIOTCA CO CTAHJAPTHLIM BHICOKHM HANPAKCHHEM B ACCITKHA H COT-
HH KWIOBOJIET, HALATHO NPOAR/AAIOTCA B (POPME CTPaHHBIX M TAMHCTBEHHBIX HPheKTOR,

KpaTtsoe uznomecHue recopun paborul

KaTyuxu Tecna

Kartynka Tecra mpeacrapiseT co6oit BLICOKOYACTOTHBLIHA pe3oHAHCHBIH TpanogopMaTop.
Ona oTmyaerca oT o6bryHOro TpaHcGopMaTOpa TEM, UTO MEXITY KaTYIIKaMHU OYEeHb
Matas B3aMMOMH/YKIMS; HANPSDKEHHE M TOK Ha NIEPBUYHONH 1 BTOPWYHOI 06MOTKe He
3aBHCAT OT Ko3¢hpuienTa TpaucgopMaly. YCTpoicTBO coOCTOMT U3 nepeutHoii LP1

! Ha menrepcrom caiite wwwilesla.hu (cratei HanucaHpl HAa BEHrEPCKOM M AHIMIACKOM f3bIKAX)
€CTh BHYIIMTENBHBIN cnucok u3obperenuii Tecna u HexkoTOpble BEIEPHKM M3 HuX. — [pum.
Hayd. ped.

? Ha3paHO MO PEAKOMY SBJIEHHIO CBEYEHHA CTATHYECKOro 3apsAja HAa KOHUAX 320CTPEHHBIX BBICO-
KUX TIpeAMeToB — 3yOLOB CPesHEBEKOBBIX GalleH CBATOTrO 3abMa. 3T0 HAGMOOANOCE B TPO3OBYKY

noroay. — ITpum. nayw. ped.
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u BropuyHoii LS1 karymek. OueBHiHO, YTO B TIEPBHYHOIT LETIH OCHOBHEIM KOMITOHEH-
TOM ABJHETCA NOCTOAHHLIA KOHAEHCATOP, @ HACTPOHKA NEPBHYHOH LeNN NPOH3IBOAMT
€Al C MOMOIIBIO NIEPEMEMAICIIETOCH TIO KATYIIKE OTBOAA, KOTOPBIH CO TRETCTHYIIIIHM
ofpasom uaMeHseT JacToty. OHAKO TaKad TOHKAA HACTPOiHKa XIepBHYHOI LIENH 1o o1
HOMIEHHIO KO BTOPHYHOI 06s3aTesbHa. TosmKo B 3TOM Caayyae YacToTh KosieGaHmii nep-
BHYHOH M BTOPMYHBIX PE30HAHCHBIX Ieneil copnaayT. Korpa HacTynuT pe3oHawc, 3a
cueT HHIYKLMM HapAXeHHA 1 Gonpnioro kosdgpuupenTa tpancdopmanyy () (orHoime-
HHSA BUTKOB BTOPHYHOI OGMOTKH K BUTKaM NEPBHIHOE) BO MHOTO Pa3 MOXKET YMHOXKATb
€A HATIPSLKEHHE HA BTOPHYHOM obMmoTKe, gaxe 10 cored kBemanu MB. Ecym BTOPMY-
Has lca'rynnca coﬁpaﬂa HEKAUCCTBCHHO, l'lpH TAKOM BBICOKOM Hal'lpﬂ)l(el—l]rﬂfl BO3MOXXCH
npoGoit MEeXIy BUTKAMM Y€pe3 Napa3uTHBIN MEXBHTKOBbLA PAspsf, ApyrUe HEraTHB-
Hble 3(QeKTh. JeHHANBHASR TPOCTOTA H TOHKOCTh YCTpoiicTBa xaryuku Tecia ewe H
B TOM, 4YTO PCSOHH.HCHHﬁ KOHTyp BO BTOPH?IHOI‘H'I HENv CO31aH HHAYKTHUBHOCTBIO K&~
TYIIKH M MEXBUTKOBOI €MKOCTBIO 3TOF1 e KaTymku. Kpome Toro, BTopHyYHas 06-
MOTKa Of[HMM KOHI[OM 3a3eMJIEHa, & IPYTUM — CBOGOAHA, TO €CTh HUKYAR HE TIOAKIII0-
9UcHa, MO3TOMY BeeT ce0i KaX aHTEHHA YETBCPTHBONHOBOI /IMHB M M3JTyJaeT B
OTKPBITOE NPOCTPAHCTBO 3/IEKTPOMArHHTHbIE BOJHBI HA YACTOTE Ppe30HAHCA.

HauanvHoie cacgeHuUA © NPOCTOH
8 usrorosacHuu Karyuxe Tecna

Ha cxeme puc. 14.2 nokasaH noBwmaomuii TpaHcopMaTop, BHpataThIBaiOIIHii
BBIcOXO€ Hanpsmkerue 6500 B, 23 MA or nepsuunoii cetn 115 B nepemeHHOro TOKa.
Takas XOMGHHAIUA TOKA H HANPHKEHUS MOXET BBI3BaTh GONC3HEHHBIN oK. KoHcT-
PYKTOD NOMKEH OTHOCHTRCA K PAaG0Te ¢ COOTBETCTRYIOLIEI OCTOPOKHOCTHIO, KAK H
npu pa6ore ¢ cunosoii cetrio 115 B nepemennoro Toxa. Ecom ects comMHenns, npo-
KOHCYABTHPYHTECHh € KeM-HMOYAB MMEIOIMM OMBIT B MCIOIB30BAHUH 0G0 PyIOBaHHMA
Taxore poaa. Mo:kHO nomyduTH: KOHCYALTALMIO Ha caiite Hamek ¢hpupMbl (aapec Aas B
NPEAUCAOBHMH K MHOTO pa3s MTHPOBAJICH 110 TeKCTy KHMTH). Beeraa cobmopaiite
npasita 6€301acHOCTH.

YcrpolicTBO Takke BHIPa6aThIBAET O30H, IO3TOMY IIOMEIIEHHE, TAe IPOBOAMTCS
3KCIIEPHUMEHT, Heo6X0aMMO nepuoaudeck nposerpksars. He paGoraiire ¢ yorpoir
cTBOM CoHIaKOM Joro. Ilepuoxn spemenn B 30 ¢ 3a 1 paa gocrarouen s moGoii ae-
MoHcTpanuu. Haberaiite cMOTpeTh Ha HCKPOBOI paspsAHUK — 3TO BCE PaBHO YTO
CMOTpPETE Ha COJIHIC B JETHUH ACHBb, HCNOAB3YITE HA/JCKHYIO 3AIUTY OT APKOro
CBETa, HANpUMeEP, HAAEBaiTe CeHMATBHBIC 3AHTHBIC OYKH, TOCKOIBLKY B MHPOKOM
CIIEKTPE K3TyUEHHA CBETA HAXOANTCA U YALTPA(dHONETOBRII CBET, ONIACHBIH 1714 ceT-
YaTKH I71a3.

IoToBOE YCTPOICTBO MOKET pa3sBHBaTh Hanpsukenue ao 250000 B u peime (310
HaMPAKEHHME TIOCTOAHHOTO TOKa, HEOOXOANMOE AJIA obecneyeHHs YTH, KOTOPYIO
MO3BOJSET NOJYYHTD JAHHAA MOZENb KaTyllKu Teca). 310 MOXKET IPUBECTH K TOMY,
4TO IIPYU BHECCHMH B NIEPeMCHHOE 3MEKTPOMArHUTHOE NI0J€ BHICOKOI YAaCTOTHI, CO-
3paBaeMoe Katyuukoit Tecia, rasopaspsjHoil amnsl, oHa (rasopaspsaaHas JaMia),
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MepBrHENl PE3OHAHCHLIH -
BTOpuuHbIA PE30HAHCHLIA TECT Tect P
Tramcbopuatop T1 ——t
RFC1
Wcxposod
Nepexmouarem S1 n B
epenuiHan TopyHan
Kornencarop C1 o P LSt
MnaBxwi
npenoxpanuTens FS1
BE30NacHbIR NROGHK
Ja——
Bunxa COTeROI NWTaHWA
CO1 C TRETLUM 323eMIROULIM
NpUELYL
Puc. 14.2. Dnextpuyeckan cxema karywiku Tecna
Npusmeuasne:

OTCoEnMHUTE 333EMNEHNE BTOPYMHOW KBTYLLIKM M COBQMHTE PENCTOP 1 XOM NUCALDEATRALHO C NCHALXTOLX M NEpe-
MEHHOWHACTOTHL. MOAXAICMTECS LLYNIOM OCABAINION DA K PE3NCTOPY M ONPERETMTE DESOHSHCNYL HACTOTY NO Pe3N0OMY M3~
MEHEHMIO BMNUTYbI CUrHana. 3anuiuure aHaquerme. imelire B BIAY, YTO ANSNOMYHEHWSA TONHOND 3HAHEHUA KOHTAKT OCLN-
Arparba ROMDKEH GhiTh HANEXHO COSAMHEH € BEIBOIDM KATYLLIKA M HEXOfWTLOR B CTOPOHE OT N xOROYBALpx et MipuGnu-
SUTENBHAAHACTOTA [AXMENCA I/ NAHHOA KaTYLUM —oxono 500 x 'y,

3axopPoTUTE MCX, INR0A DASPANHK M OTLUEIMMMTE GLIBOR 0T Apucoans. MNoaxmosvre capsus i sach u nemepaTop KoTBoay
NERBUYHOR KATYLLIKM L5 QMR KPES S5 DESOHBMCA HACTOTHI NEPEWHHOND KOHTYDPA. HAMHUTE C MEKCMMA/GHON) WACZ BUTKOS
WHAARAWTE PE3KOE NOBLILLIEHWE BMINIMTYAH NGDRMUHHLIN HANDRKEHWA HA HEKOTOPOR HACTOTE NO NEPEMELIIBHWIC OTANNA.
3anMMLLIMTE 3TO 3HAHEHWE 1 NOBTOPHTE CPA3HLIMM NONOKEHWUAMW OTBUIR

O6paTUTE BHAMAKKE, 4TO HANDXHGHME MSDOMGILIGHNA OTBO/A N0 BTOPOH KATYLLKE BLIHPOUT 3HAMUTENBHLIE H3MEHe-
HYA B GYHKLMOHANBHLX XEOOKTU] MCTHESIX YCTPOICTEA. IN0IH MMOHTMDYRTE C STHMM YCTABKAMM OTBNIA BO BTOPHHHONR 06~
MOTKE. Bbl 33METHTE, 4TO CTaTU4HECKaR HACTPORKA NPW 33KOPOMEHHOM MCKDOBOM NPOMEXYTKE GYAEeT H3MEHATLCH BO BpeMst
PABMBLIKAHUS LX) OFOM NPOMEXYTKA U3-33 0GNB0MHON EMKOCTIH, BOSHMIGIOWEH NP OGpAIUBAHWA MOKPOBON0 Pa3pAaa.
TI03TOMY NEIOHBHCHEALACTOTA BNEPBUHHON OBMOTIKE THEHLDONMATNINA A0/DKHA GLITH YCTAHORNEHA HYTh MEHLLUE 3HAYE-
S, KOTOPOE UNEIE) KU ) HA NIEPBOM LLIAME NPUCTATUHECKOR KACTPOMKE.

noaoGHe xoMallHeEl (IyopeclieHTHOI JamMne, 6YIET CBETHTLCA Ha PacCTOAHHH He-
CKOJIBKHMX METPOB OT YCTpOHcTBa. K BRIXOAHOI KaTyIKe BbICOKOrO HANpsKEHUS
MOKHO K€ [IPUKOCHYTBCA KYCKOM METLIA, YTO NOPOAUT MHOIO THIOTES CO CTOPO-
Hbl HEHUCKYIIEHHBIX 3pHTEJEH 0 TOM, MOYEMY NPYU NPHKOCHOBEHHH K HCTOYHHKY Ha-
npsoxenns 250000 B Bricoxoii wactoTsl 500 kIiy ¢ skcnepMMEHTaTOPOM HUYETO HE
cryarnock. Oteet npoct. Hukonoii Teca 6bi1a OTKpbITA M 3Ta «CTpaumHast» TaiiHa —
MOKYU GHCOKUX UACTMOM NPU SHLLOKUX HanpANceHuAx Oesonacrsi. TokM yIbTPABBICOKIX Yac-
ToT (YBY) Hanumu cBoe NnpuMeHeHNE NpH eYeHUH paiiuyHLIX 3a60/1€BaHuii, B Yac-
THOCTH ONOPHO-ABUTATEILHOTO AINAPATA.
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NMpunuun pabortul ycrpoicrna

YcrpoiicTro, nokaszanHoe Ha puc. 14.3, cocrouT us neppiriHoii LP1 1 proputisoii LSI
katyniek. Katymka LS1 conepxut okozno 500 BUTKOB, HAMOTZHHbBIX Ha KApKac C TOJ-
CTHIMH M NPOYHBIMM CTEHKaMH 13 noymBuHwxopuaa (PVC) pmuoit 43,2 cm. Oxa
00J12/1a€T COGCTBEHHOM pe30HAHCHOI YacTOTOH, ONPEENAEMOi HHIYK THBHOCTBIO H
€MKOCTBIO, 06b14HO0 okoio 500 k. IlepBrylan nens cCOCTOMT U3 3alycKalomeit

TO8

LS1

\ e \
Cnocob NPABMALHOTO NOAKWONEHUN
BLIBOAOB BTOPWYHO 0GMOTKY K BUHTY
3ABCMNSHUSA Y TOPOUAHOMY TEPMUHATY

co1

MNpobHwk pa3paaa USroTaBNMBAETCA 13 Kycka
nnacTukoBoit TpyGku 30 cm. MpoTaHnTe Yepes Hee
npoeoa WR12 v caenairte wapvk Ha koHue, 4To6ul
NPeACTBPATHTL €€ BLICKANL3bIBaHMe. LLiapwk na
XOHLE W SIBNAIETCA TOYKOM KDHTAKTa

Puc. 14.3. Yleprex rotoeoit katywkn Tecna B M30METPUKM, BUZ C3aaM
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Katymiku LP1 » konzencaropa Cl » npupoayTca B paGoTy HMITYIIBCOM MCKPOBOFO pad-
paaurka SGAP1. IMeppiunas Uenb TAKKE UMEET COOCTBEHHYIO PEIOHAHCHYIO YaCTOTY,
AR JIOCTMIKEHH ST MAKCHMATBHO# 3(¢(peKTHBHOCTH OHA JIOJDKHA PABHSATECS PE30OHAHC-
HOi1 yacrore BTOPHYHOI Uertn. MOXHO A06UThCS pe30HaRCa Ha HEMHOI'O OTIMYHO OT
HETO0 YaCTOTE, HO BHIXOJHOE HAINpSIKEHUE BO BTOPHTIHOM KOHTYpe GyAeT HaMHOTo
MEHBHIE, YEM IIpY HACTPOIIKE Ha pe3oHaHC. Kak yke ropopinochk panee, BLIXOAHOE Ha-
HpsKeHHE YCTPOICTBA 3aBHCHT OT koagpuumenta Tpancgopmanmu Q, u gem Gonp-
Ile HAMOTAHO BUTKOB BTOPUYHO 0GMOTKH, TE€M BBIIIE BHIXOAHOE HaIpsKEHHE.

IlepBuyHasn KaTyIIKa HMEET PEryJMpYeMblil OTBOJ, KOTOPKI MO3BOJISET MPOBO-
JAUTEB TOHKYIO HaCTPOMKY. HyxHO 3aMETHTR, YTO U1 H3MEHEHHA PE30HaHCHOH TOY-
KM BTOPHYHO KaTyIIKHM HyA#HO N06aBUTH K COGCTBEHHOIT EMKOCTH KaTYIIKH COBCEM
HEMHOTO JIONIOJIHUTEALHOH eMKOCTH, Jlaxke HIMEHEHHS B BLIXO/IHOM TEpMHHANE N0
Tpe6yIoT nepeHaCTPOIKH OTBOAA.

Tpauchopmatop T1 BoipabaThiBacT HEOGXOAMMOE BHICOKOE HaNPLKEHHE H3 Tep-
euyHOro 115 B. Ono cocrapaser 6500 B npu 20 MA Toka (Gonee Mmomubiit Tparcdop-
MaTop AacT GoJiblIce BHIXOAHOE HANPAKEHHUE, HO MOXET MMOBPEANTD APYTHE KOMIIO-
HeHTH cxeMbl). OT 3TOro HalpsKEHHA Yepe3 BBICOKOYACTOTHBI apoccens RFCI
3apMKaCTCA NEPBUYHBIN PE3OHAHCHBII «pe3epByap» — koHaeHcarop Cl - o Hanps-
MEHHT, KOTAA 3aITyCTHTCA MCKPOBOii paspagHuk SGAP], BLI3bIBAIONIMIET HMITYJIBC TOKA
yepes NEPBUYHYI0 HHAYKTUBHOCTD LP1, 1 B nepsuynomM koHType C1-LP1 BO3HHKHYT
xoseGaHuA. BeixoyHOE HalpsXXxeHIE BTOPUYHOH KaTymks LS]1 npuGansHTeasHO Co-
OTBETCTBYET NEPBHYHOMY HaIpsKeHMIO Vp, yMuoxeHHomy Ha Cl1/C2, rae Cl pas-
HO I[I€PBHYHO €MKOCTH, VP PaBHACTCA HANPDKEHNIO pa3pAla HCKPOBOTO paspsji-
HHKa, 2 C2 paBHO cOGCTBEHHOI eMKOCTH BTOPHYHOH KaTymuky (06EIYHO AOCTATOYHO
Manoit). JApyroii cnoco6 BeIpaxeHHs 3TOre COOTHOUICHHS 3aKIIOYAETCH B TOM, 4TO
BLIXOJJHOC HANPSKEHHE 3aBHCHT OT BXOAHOrO 3aMyCKAIOMWEro HAMpPsHKEHN, YMHO-
XeHHoro Ha Ko3dduiment Tpancopmaiun Q. Onucanne HEKOTOPBIX 0COGEHHOC-
Teit KaTymku Tecna MOXKHO HalTH Ha caiiTe www.amasingl.com.

Nopagox c6opku ycrpoicraa

HwmeiiTe B BUIY, YTO YKa3saHHOE PACNONIOXKECHHE AETAICH HY)KHO TOUHO COBMIOAATDL
TOJILKO TaM, F/i€ YKa3aHbl peasIbHbIC pasMepbl. B OCTAMBHBIX CIy4Yasax mpyuMepsiiTe
KOMIIOHEHTHI, KaK MOKa3aHO HA PUCYHKaX, H WCIIOJb3YHTE CBOM BapHAHTHI IS UX
pasmemenusa, Kpome Toro, aaMeHa BaMH KOMIIOHEHTOB Ha ipyrue (He us cnenudm-
KalMH) MOXET MPHBECTH K YIYJIICHUIO HIIH YXYROEHHIO XapaKTEPHCTHK yCTPOHCTBa,
ABTOp He JaeT HMKAKHMX FapaHTHIi NPH IPHMEHEHHH KOMIIOHEHTOB C JIPYTHMH HO-
MMHaJIaMM WIH JPYTHX TUIIOB, KDOME NPHBEAEHHKX B cCICUMUKaliu.

1. Cobepure cy6cGopky BTOpOii kaTymku LS], xak noxasano Ha puc. 14.4.
Co6pannas KaTymka 6yneT uMeTs pesoHaHcHy1o YactoTy 500-600 kT 6e3 nox-
KJIOYEHMSA BBIXOJHOTO TEPMHHANA — UCKPOBOro paspsauuka. Ilpu jo6asne-
HHH TEPMMHA/IA 9aCTOTa 3HAYHUTENbHO YMEHBIIAETCA, B GONBIEH MK MEHBINET]
CTENnCHHK H3MEHASCHh B 3ABHCHMOCTH OT €ro q)OpM.bI.
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NMpumeyanme:

MarorossTe Kapkac kaTyuna u3 PVC TpyGin 7,62cmc oueHb TON-

Bepx CThiMK CTEHKAMIN. NPOBRMMTE TWATENLHYIO IPOTUPKY BHYTPEHHER W
i 2 BHelUHe# NOBEPXHOCTM TPYGKM  yBapuTe nNbink ¥ BRAryC Hee, 8Cnn

352 136  OHMECTb. YOEOUTECH, HTO NOBREMHOCTH TRYDKM CYMe.

MpoceepnvTe HeGONbWKE OTBEPCTUSA ANA DVKCALMK HAYANA N
KOHLA NDUBOLA, KAK NOKA33HO Ha PHCYHKE.

MporycTuTe NN YePe3 OTBEPCTINA, OCTABME OKONO 15 CM,
POBHO HAMOTaiiTEe CAON 24,77 GM MartMTHOr o Npuenaa #24 6eaya-
NOB MHANOXEHWA. TPOTYCTUTE MY ALY B HEPE3 OTEIDCTHRHA KKAOM
KOHLE TPYGIA.

TOKPOATE KaTYLLIKY HECKOMLKIAMK CTIORMIA ODEHREAIGN ) LUENAKA
WK APYIOTO USCNALMOHHONO MaTeRMaa AN 33LMTHI OT BRAN U KO-
POTKONO 3aMBIKAHWA BATKOE NOCTOPOHHUMIA NPEAMETAMMN.

HAMOTKY DEDMEIL M MDOBNEMT  HOBUEM. TN ITOM I VR 2K~
KYPETHO HAMOTAATE NN CYLHA TEEPALIA NPEAMET, HENPUMED, HA Py Ky
METNGY, 2 3ATEM; HATRHYBNPOBO/L, LAGHOMA M DECNDROGSSITE S0 NG
xapxacy. Mpoeon A0TKEH GLITH NNOTHO HATAHYT HR KAPKAC MHE UMETL
Y3NOB M HANOKEHWA, NOCKONEKY 3TO IHGMUTEIHU YMEHBLLIAT LD
HBNPXEHME KaATYLLIKN, Bl MOXETE HAMOTATL CExLMIO, 333TeMNOKPLITL
EELISINAKOM, 33K S NIEHTON OCTABLUWACH NPOBOA, HTOBLIOHHe pad-
MATHRANCH.

COBCTRGMH:N YAC TOTA BTOPVMHOA KATYLLIKA MEMGMMIMTantHy pas-
Ha ANVHE NPOBOAA B METPAX, YMHOXEHHON Ha 4 » peneHHoR Ha
300x10e”. 310 3HaKOMaR GODPMYNS HETBENTLBONHOBON AHTEHHLI.

Npoceepnute
oreepcTue 0,64 cm
NS COSAVHNTENEHOND
BMHTA

=

Hcnone3ayiTe manenbkue
KyCO4KM CyX0ro Aepesa
W Kneit aAnm ux pukcaumm
HA KEKLOM KOHLEe

OxoHYaTEnbHLH
Bnn

SECFORM

__;_;__.-.

o
MpocespnrTe TPW MANbLIX LY
OTBEPCTHA Ha PACCTORHUN L
- 3.81 cm oT xoHL0B 1
g OCHOBb! 4 HANPABLTE '}
]

Hus ‘ NPoBOAA, KaK NOKA3aHO

Bua 8 yBenuueHHOM Macwtate

Puc. 14.4. BropuurHan o6motka katywkm Tecna

2. CoGepure c60pkH BpicOkO4acToTHOrO Apocceisi RFC1 u uaroroBbre ckoby
konacHcatopa CBKT], xak nokasaso Ha prc. 14.5. TlpocsepauTe apa HeGob-
HIMX OTBEPCTHUA JUis COCAMHUTENBHBIX IPOBOAOB aanHOI 10 cm. PoBo 1
IVIOTHO (BHTOK K BUTKY) HaMoTaiite 40-50 BUTKOB MATHUTHOTO IpOBOAA #26.
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Cobepure BOEaMHO RAFC1, kak noka3aHo.
411- m OTEEPCTHA ANA
rxmwnlOcu.Poeuou nnoTHO HauoTaRTe 40-50
16 BMTKOB MArHWTHOTO NPoa0aa. Nposon Gyaer
RPONYLLEH Yepes3 NNaCcTUKDBNO kpuiuxy CAP1S,

NOXAIAHO HE PUCYHKE

Puc. 14.5. Cxoba ans kpuiwiky CBKT1 1 cBopKa BLHICOKOMACTOTHOTO apoccena RFC1

& |—

Nexcan 0,17 cm
— peirmnramen 45°

3§- Amomunni 0,17 cm

%

|
o) & —~® | W | ek
Ol O o iio O gtk

-
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Mnacunbl SGFINT ans oxnaxaeHns
UCKDOBOID PAIPRAHNKA

Puc. 14.6. Cxobu vckposoro paspagHmuka SGPK1
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O6paTHTe BHUMAHMC Ha MOHTAXHYIO CXEMY 1Sl COOPKH CKOGBI MCKPOBOTO
paspanuuka SGPK1 B creayowmeii ouepesHocTH: cHavala BCTABUTE B IIACTH-
KoByio Kpbinky CAP15, 3aTeM NpuKpenuTs K HIDKHEMY OCHOBaHUIO — 6a30BOi
miate BPLATE], kak nokasaHo Ha puc. 14.16.

. Harotopbre ckoby nckpoeoro paspaguuka SGBKT u wetnipe cxobol ans nep-
puynoii Katymxu PCBKT1 us nonukap6oHaTHOro miacTka (JIe€KcaHa), Kak
nokasano Ha puc. 14.6 n 14.7.

Marepman: YuCToii NoNkapGoHaTHBIN NRacTrk (nekcax), HeoGxopvmb 3 gerann

v of -
- § -
. i —
{ et P
# O—5—6
T g%_j ?z—j 5
o
r
R I o B

Heo6xoaumMo COBMOAATEL YKa33HHBIE HA PUCYHKE PA3MEDH] ANM AOCTIWKEHNA NPABUILHOMO
COOTBETCTBMA MEXAY NEPBUYHOA ¥ BTOPMYHOR KaTyLLKaMIA

- 23 -

CnenyiTe pUCyHKY AN NPAsVNBHOro COOTBETCTBMA. MCNone3yiTe Kkak 06pasey.
MNpopean AoMHL! YlePXUBATL NPOBOA Unn TPYOKY, HO AONYCKATS MX
HOPMANLHOE BCTABREHUE

Puc. 14.7. Cxoba ana ¢ukcaumm nepernyHoi katyiuky PCBK1 (HeobxoamnmMb yeTipe ckobbl)
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Puc. 14.8. MNanens »a amoMuHus TonwwHoi 0,17 cm
12~
t\ d
- /
S - s
l x \ :

~'-'-u.._ /
// \\
Nepepnan cTopoxa

Puc. 14.9. WarotoBneHue BepxHero ochosaHus TPLATE1

NMpimevyanne:
Marepuanom ans 370l getanu Moxer 6uTs panepa TonuwwmHoir 0,95-1,27 oM. McnonsaoeaHre nnexcurnaca ans 3Ton
LETANMM IHAYUTENBLHO YITYHLIWT 3CTETUKY YCTPORCTBA.

1. O6paTure BHAMAHKE, HTO TOMBLKO TE DTBEPCTUA, PA3MEPL! KOTOPEIX YKA32Hb, AOTKHI! BLINOMHATLCH B TOHHOM COOTBET-
CYBIM C PUCYHKOM. Pasmept) DYTX MOXHO ONPEAENIMTL CAMOCTOATENLHO NP M3roTOBNEHHMH.

2. OTBEpCTHA NOYINam A0NXHE MMeTbanameTp,64 Cm npacnonaramcaxa paccronqvm 1,27 CMoTkpaes.

3. Ucnonsayiire HeGONbLUME YCTAHOBOMHLIE OTBEPCTIA AN AEPEBAHHLIX BUHTOR #6 nplt HuKcUpOoBaHUK YeTbipex Cxob
BKPC1.

4. OTBEpPCTHA, pa3’Mepbl KOTOPbLIX yYKa3aHbl, PAacNoNaragTca TOMHO OT LLeHTpa.
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4. HM3roToBbTe JiBE OXJTasKAAIOMME TUIACTHHBI HCKPOBOTO Pa3pPAXHMKA M3 ATIOMH-
HuA TomuuHoii 0,17 cM (cM. puc. 14.6).

5. Haroropsre nepeauioo manesib PANEL] us amomunns Tomnunoii 0,17 cM, kak
NOKAa3aHO Ha puc. 14.8.

6. Hsrorossre BepxHee ocaoparne TPLATE] u3 ¢anepr! Tomnunoii 0,95-1,27 cu
A YCTAHOBKHM Ha Helf kaTywuku Tecna, kak mokasaHo Ha pHc. 14.9.

7. Hsroropsre HuxHee ocHoBanue BPLATE] us danepnt TomumHoii 0,95-1,27 cm
AJIs1 yCTRHOBKM Ha Hel KOMIIOHCHTOB CXEMBI yCTPOMCTBa, KaK II0Ka3aHO Ha
prc. 14.10. IlpocBepanTe oTBEpcTHA NOCHE NPOBEPKY PACIIONOKEHHSA HA
atanc 12. bosee oneiTHEIE MOGHTEN MOTYT 3aMEHHTD (aHepy Ha JEKCaH
Win Iiexcuriac. 3To npujiaer Haieanio 6oaee sCTeTUYHBIA BUL.

o O
O O
Cro6a wexponnrt : paspanHmka puc. 14.6
O @]
O
Tparohxwarup T1
BApoccens RFC1 RF
cpuc. 14.5
o O
o O
Mepensss CTOPOHa g"a‘,’(‘ﬁ"m"m"m
O O

Wcnonwayiite panepy 0,95-1,27 cm
Puc. 14.10. WarctoBnesne HUXHero ocHosaHus BPLATE1

TNipsmeuavme;
Yrnoesie oTBERCTUR MMEIGT auameTp 0,64 cm 1 contaaTcTRyoT oTBepCcTMAM B TPLATET Ha puc. 14.9.
T EADHTRALH) PMEDLTE CYOCHODKI, KaK NUSEENMD HA PUCYHKE, KOTMETLTE MECTa AyRUTBERCTWA QMameTRoM 0,32 cm.



Mpuxpemnte C1 k cxobe, MCNONbL3YR ABA OXBATLIBAXALMK
3axuma TYET 20,32 cm. He 3ararvBaidTe CNMKOM CUNSHO

Puc. 14.11. Bun c6oprm ckobbi koHaencatopa CBKTASSY B usomeTpun

Cobepute, Kak NOKA3AHO, U NPOBEPLTE NPABUILHOE PACNONOXEHUE BONbDPAMOBLIX INEKTPOAOH
YcravosuTte 3a3op Ha BenvwunHy 0,64 ¢m 1 3adukCHpyiTe ero ¢ NOMOLLLIO Faex

TUNG141 2}

MoxeT GuTh, BaM NPUOETCA NDOASNATL
cxso3Hoe oreepcTve 0,64 cme
LUGBLOK1 ana npasinsHOR HACTRORKK
BONLPLUAMUBLIX ANEXTROADE

Puc. 14.12. Bun c60pkv CKpoBOro paspaaHuka SGAPASSY B usoMeTpmwn
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FARBA14. Komyuma Tecno commoimmpoeom pasppga 30mm

10.

11.

Harorossbre uersipe croabuka PIL1 ua PVC Tpy6xu 1,27 pmunoii 14,6 o (cm.
puc. 14.3).

IIpukpenure kouaencarop Cl k ckobe (puc. 14.11).

Co6epure cy6cGopky nckposoro paspagauka SGAPASSY, kak nokxasaHo Ha
puc. 14.12,

Boabmure Heckonbko raek 1/4-20 u pean6osoii crepskens TROD. Paspesksre
cTepeHb Ha 4 yacTi no 18,42 cM M CHUMHTE 3ayCCHIIBI CO CPE3aHHBIX KOHIIOB

ao ®
TE—9C—6D)| | o
© ©

C6opKa UCKPOBOro PaspaaHvka, © puc. 14.2  KonTaxte LUGT noaxmovatorcs,
KaK NOKa3aHo

Hcnonb3yitTe BUHTH, radiku v waitbol SW2/NU1/WASH1
ANA MOHTaXa KOMMOHEHTOB Ha HypkHeit nnare BPLATE

Tpancdopmarop T1 [poccens RECH,
cpuc. 14.5

Cpwuc. 14.11

Nanens PANEL1 duvkcupyetca

33 CHET NPUXUMA

I l TpancopmatopoM T1 n
KOHACHCATOPHON CEOPKK

BKTASSY

O O]
FHU/FS1
:@I b

- —— S S — r— = — C— r = r~ =

®arepuas BPLATEL

\_ CAP1 1 ctonGuki PIL1 (4 geTanu)
CAP1

Bra c6OKY, NOKA3LIBAIOLWMIA YCTAHOBKY KPLILUEK-NPOKNZN0K

Puc. 14.13. Cbopka HuxHero ocHosanms BPLATE1



Noprook Goprypoicsn 211

12.

13.

14.

MaJIbIM HAMWIBHHKOM. HasruTrTE Ha cTEpikeHDb raiiky, 4To6n1 06pa3oBaTh Ha
€ro KOHIIE rOJOBKY.

BoapMure HrmxHee ocHosanue u3 ¢anepsl BPLATE] u nposepsre pacnono-
JKeHHe KOMIIOHEHTOB Ha Hell. IIpocBepanTe OTBEPCTHA AN YCTAHOBKH KOM-
TIOHEHTOB, KAK [10Ka3aHo Ha puc. 14.13.

CoGepuTe yeThIpe IVIACTHKOBBIC KPBILIKH M CTOAGHKH Ha YIIaX C MCIOAb30Ba-
HHEM pe3bbOBbIX cTepikHel 1 apMaTypnl. CobepyTe KOMIOHEHTDI ¢ HCIIONB30-
BanmeM BrHTOB 6~-32x1 ;oM ¢ rafikamm i maitGamu. O6paTHTe BHMMaHKE, YTO
nepeiHAa MAHENb (PUKCHPYETCA 3a CYET NPMIKHMHOTO AeiicTBIA TpaHogopMma-
topa T1 1 cko6e konaencaTopa. Ilprcoennmmre BoBOA (M. prc. 14.13).
BrinosHuTE COCIMHEHN BRICOKOBOIBTHO#M CEKIIHM, KAaK II0Ka3aHo Ha puc. 14.14.
3aMeTsTe, YTO BCE BBIBOJIbI KOHAEHCATOPA M MCKPOBOrO Pa3PAAHHKA JOJKHDI

e

K npoBumky
GesonacHoro

& &)
De kD

n 3
© | e | © P e
90 cm npoBona
WR12

K ovBepCTHIO B BepXHei nnare
TPLATE, c puc. 14.9. Ucnonsayiite
90 cM npoeopa WR12

MOXHO 3aMEHUTL COSAMHUTENLHBIE KOHTAKTHLI 38 cHeT 06pa3oBaHMA KONbLA HA KOHLE NPOBOAOS.
NoTom 3TH KONLUA MOXHO 3AKPENMTL Faikamui ¢ wanbamm. Npyu UCNENL30BAHMM MHOTOXMILHOMD
npoBopa nepef npuaaxmem GopMb KOALLA ero Heobxoamnmo o6nypuTe

Puc. 14.14. CoeaHeHURA BLICOKOBOETHRIX NPOBOAOB HA HUXXHEM OCHOBaHWUK



212
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15.

16.

6bITh MpAMEIMH. H36eraiiTe HarnGoB 1 npunauBaiiTe KOPOTKHE KYCKHM 3auk-
mexHoro npoeoaa WRI12 k cooTsercTByiomumM BeiBogam. [Iposoa oT Tpanc
¢opmaTopa T1 x BEICOKOYACTOTHOMY JPOCCE/IO PHITANBaiTE, KaK MMOKA3AHO
Ha pucyHke. Bropuunbliii npoBoa 3asemaenns npunausaercs x LUG2. Bbt
JOJKHBI IPHIIAATE MPOBOJA B CACAYIOMCH MOCICAOBATEABHOCTH: PHIAATD
TPOBOJ 3a3¢MJICHMS BTOPHYHOIT KATYIIKH, 3aT€M BhINONHHTL COSAHHEHHE Mep-
BHYHOH KaTYIIKH € COEAMHUTEIbHBIM KOHTAKTOM, NPHNAATH IPOBOJ U1 OTBO-
Jia IEPBMYHOMN KATYMKH H NPOBOA NPOGHIKA 6€30MaCHOro paspsaja.
CoGepure PANEL] 1 BRIMOIHMTE COEAMHEHHA BXOAHOMH cexuiuu 115 B niepe-
MEHHOTO TOKa, KaK NMOoKa3aHo Ha puc. 14.15. Ouens BaKHO NMpoOBEpHTDb Npa-
BWIBLHOE 3a3eMJICHHE 3eIeH0T0 (TpeThero) nposoaa muypa nuranns CO1, ko-
TOPBIii 3€KTPHYECKH coeimHeH ¢ koprrycoM T1, cexumn PANEL] m nposoaom
3asem/leHHA BTOPHYHON KATyIIK#M.

IprucoeaunuTe wiacTHKoByIO Kpbiuky CAP35 7,62 ¢M k ueHTpy C NOMOLIBIO
aaryHsoro BuHTa ¥%4-20x1 mofiM 1 rafiku ¢ maiiboii. 1o Touka 3azemiueHmT
06mero BRIBOAA M AN NEPBUYHOM, 1 JUIa BTOpHUYHO# KaTymek. [Ipucoeannn-
Te YeThpe CKOGBI KATYmEK ¢ CNOIBb30BAHMEM JIATYHHBIX BUHTOB JUIA JepeBa

Mepeuunas o6motka T1

St MHAMKaTOpHaR
namna NEON1

Puc. 14.15. HU3KOBONLTHHIE COEAMHEHWA HA HUXHEM OCHOBaHWK
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@ Oteepcrve 0,64 cm @

NpoBOAA ANS BHIBOAA

O

PCBKT1, c puc. 14.7

OTeepcThE pNs ot‘:parﬂoro
NPOBOSA NEPBUYHON KaTYLLKK

© — ©

Puc. 14.16. PaaMeuleHne KOMMOHEHTOB Ha BEpPXHEN nhare

€ TUIOCKUMH ronosikamu #6 3/, moiima. Y6eaurecs, Yro oTBepcrus ckob cooTBeT-
CTBYIOT YCTAaHOBOYHBIM OTBEPCTHAM, KaK IIOKa3aHO Ha pHc. 14.16. Ecm ner, npo-
CBEPJIMTE HOBBIE YCTAHOBOUHBIE OTBEPCTHA 3aHOBO M cOBEPHUTE KK MOKA3aHO.

17. Ormeprre 2,5 M nposoga WRI12 1 nmpoTaHHTE OAUH KOHEL YE€PE3 OTBEPCTHE,
KaK ITOKA3aHO, HaMoTaiiTe 6 mojHBIX 060pOTOB, pacnoJaras ux B 6oMbieM
mpocTpaHcTBe Ha ckobax. Crapaiireck MpHAaTE UM KPYroByio GopMY, Kak rno-
KazaHo Ha puc. 14.17. 3auncTire KOHEL, MOCKOABKY €10 HEOGXOAHMO BCTABHTh
M 3amanTs B MeaHyio Tpybky COTUB316 juia ocTaBmerocs BHIBOA2 NEPBMYHOL
KaTymKH.

18. IlpogomxaitTe HaMATHIBATE MPHUCOEANHEHHYIO cexuHio 215 cMm Mearnoii Tpy6-
KH, KaK IIOKa3aHO, BCTABJAA B BIpe3nl cko6. [TocTapaiiTech BhiepXUBATh KPY-
roayio ¢popmy (cM. puc. 14.17).
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MNpoeop anA oTeona Npennonaraeman
13 WR12 paunoii 90 C TONKA COBAMHEHNA
OTBOAS

8 COPTUB316 v npunasiite

@ JAina cpawmeanus BcTassTe nposop WR12 @

NepeaHnn cTopoka

88

/ Bua ckobw 8 paapeae,
NOKa3LIBAOLWNI NEPBUHHLIE
OBMOTKK

3TV NPOBORA CNY4aitHM 06pa3om
PAcnonOXeHn B NPopeanx

Puc. 14.17. PasMeLleHne NepBUYHOIA KaTyluK1 KA BEPXHEM OCHOBRHWK

Mpumeuanne:

MMpoBOA OTECHA ANA NEPBUHHOI KATYLLKW A0/EKEH ST PACNOROXEH KaK MOXHO GrioKe KNOBERXHOCTH BEpXHEro OCHOBa-
HWAANA NPEACTBPAWLSHUS O6PACBAHUA AT Y BTOPHUHON KATYLLKOMA,

MoxazanHoe Ha PUCYHKE NOMOXEHWE OTBOAA NPHUMEDHD COOTBETCTBYET TOMY, KOTOPOE MMEND MECTD B U3NOTOBNSHHOM
Ha 1PME YCTPOWCTBE, M MOXET CITY>KUTb NPHUMEPHBIM OPUEHTUPOM,

Monoxexue U HaNPasNeH1e NPOBOJA OTBOAA MOXET BNWATL HA HACTPOMKY YCTPORCTBA. DKCNepUMeHTHPYITe, Noxa He
NONy4VTE PA3PAADI B BO3AYX 25-30CMm.
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19. CobGepure ycTpoiicTBO M IPOBEPETE NPABIIBHOCTD MEXaHHYIECKOH cGopKi 1
NEKTPUYECKHX coearHeHHH. FIpoMapkupyliTe ycTpo#cTBOo, KaK MOKA3aHo Ha
puc. 14.3 11 14.18.

Onuua ToponaaneHoro tepmMukana 20,32 cm

MNpukpenute TO8 © UCNONL30BAHMEM BUHTOB
3aKpenneHna BepXHero NPOBOAA BYOPUYHON
o6moTKN. He ponyckaiiTe ocnabnenyn npoBoaa
B KaTYLUKe, TaK Kak 3T0 MOXeT Bbi3BaTh
HEBOCCTaHOBMMOE NoespexaeHme!!!

Npu xenanm MoxHO 3admMrKCHpoBaTDL Iy
AEeTanb No CBOEMY YCMOTPEHWIO

- ! o
L ]
LAB1
NEON/BU2
81
Q..
BU1
L h 1 ]

LJ -ECNKY NCNONbL3YeTCH B Kavecree L—I

nepexnosarens S1 tymbnep,
HeOGXOAMMO HARETE HA HErD

KCO1 KYCOYEK nnacTukoBsoii TpySki ana K NPoGHMKy
NpefoTBpaLleHnA HENPUATHBIX 6e30NACHOTD
YAAPOB TOKOM NpW BKIIOHEHNW pas

Puc. 14.18. NepeagHsa naHenb ycTpoiicTea
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20.

21.

OTkpoiiTe HCKPOBO# PA3PAAHHK MIH MOMECTUTE KYCOYEK M3OMHPYIOMEro Ma-
TepHana MKy 3ACKTPOAAMH /A NpeaoTBpalenia sosropanms. [lposeprre
NpaBWIBHOCTE COOPKM ¥ BKIIOYHTE IHYD MUTAHHA B JIBYXIIPOBONHYIO PO3ETKY
115 B nepemennoro Toka ¢ 3asemnenreM. Bmounte S1 u sametsre, UTO 3ar0-
penacs namnouka NE1. Ha kopoTkoe BpeMs 3aKOpPOTHTE 3JICKTPOA HCKPOBOTO
paapsiiHMKa, nogkmodeHHbI k Cl, Ha 3eMmo maccH ¢ noMolso npoGHiKa Ge-
3omnacHoro pa3psana. Bosumkaer spkuii MCKpOBOIt paspsf, COMPOBOXAAEMBIi
TPOMKHM 3BYKOM. DTO MOJKHO AEJaTEh TOJABKO B T€YE€HHE KOPOTKOTO BpeMe:
HI1, MOCKOJIBKY KOMIIOHEHTHI YCTPOMCTBA NOABEPraloTCs OYeHb CHIBHOMH mepe-
rpy3ke, ¥ TaKOH peXMM HCIOIB3YeTCHA TOMLKO HA 3TOM CTaUH HCITLITAHHE A1
MOATREKAEHMS MPABMILHOCTH pAGOTHI, OTKIOUHTE NHYP MUTAHKUA U YAIH-
TE U3OJMPYIOIMHI MATEPUAT MEXY DJAEKTPOAAMH PA3PATHUKA.

Il porsHuTe TPOBO OTBOAR YEPE3 COOTBETCTBYIOIIEE OTBEPCTHE H MPHUCOe-
auHUTe 323kUM «Kpokoawt» CLIP1. Berassre CcOOpPKY BTOPUYHOI KATYIKM B
xkpomky CAP350, npukpenns 06paTHblii IPOBOA 3a3eMIEHH K BUHTY. DTOT
NMPOBOA JOMKEH GBITh KaK MOXKHO KOpOUY€, MHAYe B KaTyllKe MOXeT ITPOH30ii-
™ npoGoii. [IpucoeaunyTe BHEMHIH 32KNM K BEPXHEH YacTH KATYMIKH, HC
NOJIB3YA Ty e npouenypy (cm. puc. 14.3).

ITepen caepyromuM 3TANOM BB JOJDKHBI KAKALIHA pa3 BHIHMMATE H3 POICTKH
IpoBOJ MUTAHMA O NMpOBeAeHUs HacTpoek. IIpoBoa oTBOAA coanaeT omac-
HOCTB y/lapa, NOCKOJIbKY YEPE3 HETO MPOXOAMT ToK 23 MA Ha 3a3eMIEHHUE.

Bmatme!  He npukoacaiirecs k nposogamcem 115 B nepemeHHoro Toka, 310 avepTentHo onacHo!

22,

ITpy 3anycke KATYNIKKM HAYMHANTE C HCKPOBOTO PaspsiiHMKA ¢ 3a30poM (1,64 oM,
PacTIONOKUTE OTBOA HA BHEMHEH OOMOTKE AJA JOCTHXKEHMA MAKCHMAIbHOM
vHAyKTHBHOCTH. MMeiiTe B BIY, ITO STOT MPOBOX TAKKE BHOCHUT BKJIAJ B 06-
YO HHAYKTHEHOCTE, €C/IM OH HAMOTAH COIMIACHO € MEPBUYHOL KaTymKoi (B TOM
e HanpaRJIcHUH, YTO U MepRuuHasn karymka)'. Ilpn npaswibHOM HaCTpoiike
3Ta KaTyllka N0/KHA ABaTh HCKPOBBIE paspab! WiMHOH 25~30 cM.
TmaTensHas HACTPOUKA NMOAOKEHHA OTBOJA Y 3230 P2 3HAYUTENLHO YBEIHYUT
atdexTnrHOCTS yeTpOoticTBa. IIpu paboTe B TeueHIE TPOROLKHTEILHOTO Bpe-
MeHH obpamdiiTe BHUMAHNE HA TOYKH MOTEHIMAIBHOTO NPOGOs, KOTOpBIE
IIPOABJIAIOTCA O6PA30BAHHEM CHIBHOI KOPOHEI WM NPEXAEEPEMEHHBIM HC-
KpeHHeM. 3TH TOYKH HeOOGX0ANMMO HCTPARIATE — AeAATh IMAAKHUMH 6e3 BHICTY-
OB, MHAYE KOHTYP CTODHT.

B paccmaTpuBaeMoM mpHMepe MPOBOA OTBOAA UMeeT JUtHHY 90 cMm, 3TOrO tocraTos-
HO JUIS TOTO, YTOGEI OGEPHYTE €ro BOKPYT cOOPKH NepBHYHOL KaTymKHi — 3THM oGec-
neynsaetcs fo6asouneiii 060poT. Bl MOXeTe caenaTe NpoBOJ KOpOYe, HO 3TO

! HanpapileHHe HAMOTKH GBIBAET COMMACHOE, KOIJA HAMMHAIOT HAMOTKY obemnx o6MOTOK ¢ Hayaia
M BCTPEYHO — OfiHa € Ha4ana M apyraa ¢ koHua. Ha saexrpuveckoit cxeme Havano o6morxn 06o-
3nayaeTca Toukoit. — IMpus. nayw. ped.
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noTpebyeT nepeHacTPOHKH YCTPOICTBa, NOCKOABKY IIPOBOJ, SIBJISETCA YaCTHIO IIep-
BHYHOI KaTYIHKH.

Ecau BBl He MoXeTe MIOJYYHTD Pa3ps#A0B B BO3AYX unHoM 25~30 cM, Heobxonu-
MO 3KCMEPHMEHTHPOBATD ¢ [IOJIOXKEHNEM OTBOAA M BEIMYHHON HMCKPOBOTO pas3psj:
HHKA. Paapwu.x B BO3IyX -BO3HHKAIOT B MECTE BBIXON(d HCKPOB])[X pa3psinoe C TCPMH-
HAJIA B OTKPHBITHIA Bosayx. OHU GyAyT AIMHHEe, YeM B CIy9ac HANpABICHHA HX B
npobHUK pa3paja. BoaMoxHBI paspsasl MEXJY AByMA ToukaMM jannHol 18-25 cm:
oHM GoJiee MHTEHCHBHBI, HO KOPO4Y€, YEM Pa3paALl B BO3AYX. '

Hckposoii paspsaHuK JOMKEH OBITh YCTAHOBACH HAa MAKCHMMAIBHYIO BEJIHYHHY,
IpH KOTOPOE1 HENPEepLIBHO OCYMIECTBIAETCA HajeskHas paGoTa ycrpolicrsa. Karym-
Ka JIOJIKHA paboTaTh ¢ NepepbiBaMM B TedeHHe 0KoI0 30 ¢ 13-3a HHTEHCHBHBIX BbICO-
KOYaCTOTHEIX IIOMEX, €10 CO3/IaBaeMbIX, M BO3MOMKHOCTH Neperpepa. Bel moxere
HOMECTHTB CHCTEMY B Ki1eTKy Papajes, KOTOpas B HAIMMX IPOeKTax 0603HaseHa Kak
FARAI u aBaseTcs sKkpaHOM Aisi BBICOKOYAaCTOTHBIX oMeX. Ee Heobxoaumo npume-
HATH IIPH HAUIMYMH YYBCTBHTEIBHOTO 3/IEKTPOHHOIO WIH KOMMYHHKAITHOHHOTO 060-
PYAOBaHHSA, TAK KK, NOBTOPAIOCk, KaTymka Tecina — HCTOYHHK HHTEHCHBHBIX BEICO-
KO4YaCTOTHBIX [IOMEX 1 MOJKET BBIBECTH H3 CTPOSI OﬁOpy,IIOBaHHE.

IIpoBopa, uaymye K BTOPHYHOHN KaTYIIKe, He AOJDKHBI 06 pa30BbIBATE HH OJHOTO
BHTKA BHYTPH KapKaca KaTynmIKy, MHAve MOIyT [TOBIeYs 32 c060i npo6oii 1 HesoceTa-
HABJIHBaeMoe NoppeadeHne (cM. prc. 14.3). Bun aepepsarnoro 6:10Ka Ui pHKCAAN
HpPOBOJIOE IIOKA3aH Ha puc. 14.4.

ObpaTuTe BHIMaHHe, YTO JUIst KaTylIeK YKa3aHO MX NPOCTPaHCTBEHHOE IONO0Xe-
aue: Bepx TOP 1 niz BOTTOM, re ofyH KOHEL HEMHOT'O KOPOYe APYroro. Ycrpost-
CTBO Hameit pupMbI paGoTaeT Jyyllle BCEro TOrIa, KOrja KOPOTKHii KOHell HAXOIUTCA
BHH3Y. CooTtBetcTBHE KZTY]J.ICK ABISIETCA KPHTH'-IHI)IM, Bbl MOXETE HOEKCHGPHMCHTH-
POBaTh, TOMEMIas BTOPHYHYIO KATYIIKY Ha JIEPEBAHHEIE GIOKH PalTHYHOM TOIMWHB 1
CPaBHHTD PE3yALTAThl. TOPOMIANBLHBIN 3AKMM PEKOMEHIYETCH JUIS OIFTHMANbHOM pa-
60TEL BEI MOKeTE HCIIOB30BATh TAKKE METALIHYECKHE MIAPHKH.

NMpcgocTepecHUA U PCKOMCHGALMUM
no ynyuuicHuo pabortui ycrpoicraa

HoxcanyficTa, iMeliTe B BUAY, YTO AAHHOE YCTPOMCTBO ¢ KaTymkoii Tecna pripaGater-
BAET SJICICTPOMaFHHTHOE n:uryqeﬂne, KOTOpOe MOXeT I]OBPC,IIHTI) WIH IIOMELIATL
paboTe OnpeaeNeHHHX TUIOE 3JIEKTPOHHBIX YyeTpolicTs. s cooTBeTcrens TpeGo-
sanmam DenepanbHoit komucenn no cesasu (FCC) MoxeT noTpe6oBaTHCA SKPaHHPO-
BAHHOE IMOMELREHHME HJIH KAETKA (Dapa.neﬂ.

Kak 6su10 YKazaHo BbIIIE, nepen BBIIIOJIHEHWUEM CJICI[Y!OIIIIIX H&CTpOBK BBIHBTE
IIHYp OHUTAHHA M3 po3eTkH. HesazeMIeHHBIN OTBOX MOXET BLI3BATH YAAP TOKOM,
IIOCKOJBKY Yepe3 Hero Ha semmo fipoTekaeT TOK BelmyiHOM B 23 MA.

OnTHMANBHBIN BBIXOJ, TPEOYeT COOTBETCTEYIOMECTO PACIIONOMEHHA OTBOJA Ha
neperuHOi Katymke. Haunmure ¢ konua nocaeanero BHeNHero BUTKA M IIOAKTIONAlt-
TE€ OTBOA K OTKPBITBIM CEKIMAM, H3IMEHSA I1I0JIOXKEHNE 10 qe’rBep'rn 060p0'ra 3a paa
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M PETUCTPHPYA YBEIMYEHHNE HIH YMCHBIICHHE BLIXOAHOTC HANpsHKeHnsa, Bol Moxke-
Te NPHOAATE OTBOA, KOrAA GyfeT onpeaeneHo HeOBXOANMOe MTONIOKEHHE, COOTBET-
CTByIOIIlee MAKCHMyMY HaNpsKeHuA. STOT NPOBOA AC/LKEH PacnoaraThes IUocko,
MOCKOBKY Mpo6oii Ha BTOPHYHYIO KaTyWKy nospeaut o6Motku. OTMevaiiTe mono-
AEHHs OTBOZA IMPH HCITOJIL30BAHWH Pa3INYHBIX TePMHUHAIOB KaTyku. s npasmii-
HOM OpHEeHTallMH OTBOAA cBepsiiTech ¢ puc. 14.17, npu ykasaHHOM TepMHHAJIE OH
(oTBOA) GBUI HACTPOEH AOCTATOYHO TOTHO.

EMKOCTB BHIXOAHOIO TEPMMHANA B 3HAYMTEIbHOM CTENEHY BIMAET Ha HACTPOKY,
Tpebys TeM Gonblle BUTKOB, YyeM Dopllle TepMuHan, 1 Hao6oport. I[lpu paGote c Ka-
TYWKOH CAEAYET BHIITOAHHTD CACAYIOINE AEHCTBUA

L

IMoMecTuTe KaTyIIKy Ha CTOJN B CTOPOHE OT YYBCTBHTEABHOIO 3MEKTPOHHOIO
o6opyROBAHUAL.

Heo6x0a1MO0 BBIHECTH M BBIK/IOYHTE KOMITBIOTEPH, €CIH OHH paboTaoT oT
Toii we cetr 115 B. Hailigure, npounTtaiiTe 1 yuTUTe BCE NpeAyNpexaa0NHe
APABIKU.

IIpexae yeM BCTABUTD IIHYP MMTAHMA B PO3ETKY, YOEIUTECH, YTO BHIKIIOUCH
NMepeKIoYaTeNb Ha nmepejHeit nmanen. IlposepbTe HAAEKHOCTL 3a3EMICHUA
Ha BIJIKE IHypa nMuTaHusA. [IoMHUTE, 4TO MOBpexACHHE 3a3eMIeHHA Ha BI-
Ke IIHYpa MpUBEIET K BBIXOAY CHCTEMBI M3 CTPOs, BOBMOKHOMY M02Kapy M Bbi-
COKOMY PHCKY yAapa TOKOM.

INozxmounTe BTOPHYHYIO KaTYHIKy (cM. prc. 14.3). Yéenurecs, 4To NpoBoAa, Wy
HHe OT KaTylIKH, MAKCHMATBHO KOPOTKHE, IOCTATOYHBIE IS TOMO, YTOOBI ITOKITIO-
YUTHCA K HIDKHEMY BUHTY 3a3eMJICHHA U K BepXHeMy TepMHHaY. CIIHIITKOM JUniH-
HbI€ MPOBOAA MOTYT IPHBECTH K HEBOCCTRHOBHMOMY NTOBPEXKACHUIO KATYLIKH.
MoxHO yBETHYHUBATE HCKPOBOH paspaaHHMK O TEX NOP, NOKAa HAXEKHBII 32-
IyCK He BhI3bIBaeT MpobineM. JanbHeiimee yBeamieHHE NPHBEAET K JOJTHM
HEMpPEPBLIBHEIM PaspAlaM M K neperpyske TpancpopMaTopa 1 KOHZEHCATo-
pa. Beeraa ycranasausaiiTe BEMHUHHY paspsiHUKA, COOTBETCTBYIONIYIO HA-
JAEKHOMY YCTORYHMBOMY 3aMycKy HenpephIBHOTO Jeticteud. [Ipu nepsom 3a-
IycKe PeKOMEHlyeTCH YCTAHOBUTD 3a30p MpHHOI B 0,32 cM 1 yBemumBats,
KaK 3TO ObLIO OITMCAHO BBILIE.

Ha BropHyHOil kaTylKe JOHKHO ObITh YCTAHOBJICH TEPMHHAI - OKOHEYHOE
ycTpoiicTBO, NpeacTasisiollee coO60i nposoasunit 06beKT, HanpuMep, cie-
pa wim Top. MeTtanueckas KodeiiHas 6aHKa TaKXKE MOXKET JATh MpHeMJIe
Mbl€ pe3yJAETaTEL.

Tenepb 3a/d4a 3aKJAI0YaeTCs B TOM, YTOORI YCTAHOBUTL OTBOJ B MOJOXKEHHE,
obecneuBaloiiee MAKCHMAIBHYIO JUIMHY HCKPOBOTO Pa3psiia MPH KOHKPETHOM
TepmiuHate. OTMevaliTe MonoXeHue OTBOAA H BBIXOAHO HCKPOBOI paspsy
BTOPHMYHOH OOMOTKM; JUTMHA pPazpsja yBEAUMMMBACTCS WM YMEHBIIAETCA 110
Mepe NPOBOAMMEIX HacTpoek. O6paTHTe BHUMAHHE, YTO CMENLEHHE MO Nep-
BHYHOI KaTylIKe Ha HECKOJBKO €M MOJKeT BHI3BATE OYEHE OOJBIIOE M3MeHe-
HH€ BbIXOAHON BenbIUKU. Paspsiipl B OTKPERITHIH BO3AyX GyayT anuHHee pas-
PSS0OB MEXIY TOYKaMH.
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IKCNCPUMCHTLI € HCNONLIOBAHMECM
KQTYWKH

Bel MOX€Te BEINOAHMTS CAEAYIOIME IKCIIEPMMEHTBI C MCIIOIb30BAHMEM Ballci Ka-
TYIIKH:
¢ perymmpoBky. ITonsecsTe 3a3eMiennblii MeTa/uIMYeckuii IpeaMeT HalL YCTPoit-
crBoM. Haunmre ¢ paccTosnmsa mexay HUMH oKoJo 8 cM M peryaupyiite, yse-
JHMYHBAA PACCTOAHME, MOKa He OYAeT AOCTUrHYTa ONTHMANLHAS JUIMHA pasps-
aa. O6sa3aTeIbHO MCTIONB3YHTE CPeCTBa 3a3eMIeHHA K METALTHYeCcKOii 6ase;
® BO3ZElCTBME HA TEJIO YesioBeKa. ByAbTe OCTOPOXKEHBI, ITOCKOIBKY 3TOT 3KCIIe-
PMMEHT MOXET BbI3BaTh BTOPHYHYIO peuIeKTOPHYIO PEaKIMIO, XOTS OH U
coBepiIeHHO Ge3bone3nennslii. Kpenko aep;xure MeTauMieckuii 0O6BEKT U
NOAHECHTE €ro K TepMHHATY KaTywwki. OTMeTrTe Ge3bonesHenHoe, meKouy-
mee ougymenme. Paswirpaiite apyseii, caenas B, 4TO BaM O4eHEL 60aLHO'. 3T0
JAEMOHCTPHPYET IIOBEPXHOCTHBIN, M «KOXHBIH», 3(pEKT BLICOKOYACTOTHO-
ro saeKTpuuecTsa’,

Buwmarmel  [pu nposegeHUy SKCNEPUMEeHTQ Bl QOMKHLI CTOAT HO CYXOM, HENPOBOQALLEH No-
BEPXHOCTU.

OGpaTuTe BHMMaHWe Ha:

* Bo3peiicTBHe Ha M3oaATOpsl. [ToMenialiTe pa3nnuibie 0OBEKTH Ha BEPXHIOIO
YacTh KaTYIIKM M HabaoaakiTe 3Q@eKTH BO3NEeHCTBUA BHICOKOYAaCTOTHOrO
anexTpuiectBa. Crewio U Apyrie oGsluHbIe M30ASTOPE] HE OCTAHABIMBAIOT
MCKPOBO# paspsaf. KCIepHMEHTHPYHTE ¢ pasiMYHbBIMM OOBEKTAMM: CTEKIAH-
HBIMH JIaMITIOYKaMH, GYTHUIKAMM, CTEKJIOM M T.A.;

® BO3IEHCTBHE Ha YACTHYHBIE M301ATOpEL Henoapayiite Heckompko AepeBAHHBIX
6710K0B paamepoM npumepHo 30x3x8 cM i HabmopaiiTe KpacHbIE NPOXKIIKA H
APYTHE CTPaHHBIE ABJACHUA BHYTPHM HHX. [lonpoGyiiTe M Apyrue MaTepHanbr;

* HOHH3ALMIO ra3oB. BossMuTe ¢uIyopecueHTHYIO JaMITy Wik NoxgoGHbE npHGop
M IIOMECTHMTE Ha PACCTOSHMM HECKOJIBKMX METPOB OT yeTpokicTsa. Jlamna Hay-
HET MEPLEATH H CBETHTHCA 6€3 NOAKIIYEHHA K MCTOYHMKY MMTAHUSA, HAMA-
HO JEMOHCTPHPYH BO3ACHCTBME 3MEKTPUYECKOT0 M MArHMTHOTO NoJIeii Ha raa.
OTMeTETe paccTOSHHE OT KaTyIKK, 1M KOTOPOM Jamna ceethTcs. [TosTopy
TE TO ke € HeOHOBOH Tamnoi. I1pobyiiTe € pasHbIMM TAMITIAMH M COCTABOM ra3a
BHYTpH Ga/U10Ha, OTMevaliTe [BeTa, MAKCHMAIbHOE PACCTOSIHHE, TIPH KOTOPOM
JlaMNTa CBETHTCH, APYTHE ABTEHUS;

®  HHAYKTHBHBIE NoJisl. BO3bMMTE HEGOABUIYIO TAMITY HAKANMBAHKA (HanmpuMep,
JaMny JUIA (pOTOBCNBIIKK) H COSTHHHTE €€ MEXIY KOHLAMHM METALIMYECKOro

! Hactosmue JUKEHTIBMEHEI HE IEKOYYT HEPBbI CBOMX Apysell, Ayumie Tak He uryTHTh. — ITpus.

Hayw. peo.
2 B HayyHoit uTepaType 3¢heKT HaswBaeTcA cKMH-3$dexToM. — ITpun. nayw ped.
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WJTH NIPOBOJIOYHOTO KOJIbUA AMAMeTPpoM 4-5 cM. Jlamita 6yseT ropeTs 3a cyer
HHZYLMPOBaHHOI 3Hepruy. Bl 3ameTHTe, 9TO TOK, KOTOPBI HEOOXOAUM A1
BK/IIOYECHMS IAMIIBI TAKOrO THNA, 3HAUYMTEALHO OTAHYAETCA OT TOKA, 3ACTABJIS-
IOMET0 HOHU3HPOBATD NOJE U FOPETh FA30Pa3pATHYIO JaMITY;

* HOHHBIE ABHTaTeAH. I3roToBhTe M TIMATENLHO cOaNaHCHPYITE POTOP, Kak
NMOKa3aHo Ha pHcyHke. Hcnoas3yiiTe TOHKYIO NIpOBOJOKY H3 GepHIUIHEBO-ME]-
HOTO CILIaBa. YCTAHOBHTE IIEHTP pOTOPa Ha TOHKHIT cTepikeHs. IIpu npasws-
HOii ycTaHOBKE POTOP GYAET BpamaThca € BRICOKOI CKOPOCTbIO, AEMOHCTPH-

PYA ABMAKYIIYIO CHIY HOHOB.

3ameTsTe, 4To BhixoA Bamel karymky Tecna crpemures k emkoctu. Ipeanonara-
€TCA, 9TO BbI MCNOJB3YETE TOPOWAAILHBIN TepMUHAT, NOACOHEBIT Hamemy TOS8 Ha
www.amasingl.com. Bel MoxeTe HCIIONL30BATH AiBE COEAMHEHHbIC BMECTE METALIM-
9YecKHe YalKy VIS noaydeHus oobexta cepudeckoit popmel. Opuako Top obecre-
YMBAET IACKTPOCTATHYECKYIO 3aIMTY KATYIIKH, YCTPaHAs Pa3psf B THX TOYKAX.
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Karyuka Tecaa c gnunon
MCKPOBOro paipaga b cm
M YnpanACHUCM
OT TaMMEpa

STOT HHTepeCcHBI M HEROPOT Ol MPOEKT reHePHPYET NPOAO/LKHUTE/IBHbL HCKPOBOi
pasp4aj oT ajanrepa nepeMeHHoro Toka. OH pa6oTaeT oT ceresoro azanrepa 12 B
Win OT GaTapeM NpH NCNOJIb30BAHMHU B KAMECTBE IEPEHOCHOrO YCTPOHCTBA, a TakKe
B CJIy¥ae HAYYHOTO MCIOJbL30BAHHA B [I0JIEBLIX YCIOBHAX, Ile HET AOCTYNA K CETH.
Yerpoiictro (puc. 15.1) nMeeT BcTpoeHHEIH TaliMep, IO3BOJIAIONIMIT 33/[aBaTh BPEMS
BKJIOYCHMS M BBIKIIOYEHHS HCKPOBOTrO Pa3spsaHHKa. ITOT NpHGOP MOXET CO3MaTh
3aMeyaTe/IbHOE MPEJICTAB/IEHHE B IlepePhIBe MeX Ty ReOBOH TEKYIKOi B OhHce Win
JisA moceTHYENeit 6apa, KOr/ia OH BKIIOYHMTCA HA HECKOJBKO CEKYH]I, 4 3aTEM ITOBTO-
PHT CBOIO PaGOoTY, YAMBUB AYAUTOPHIO IIYMHBIM H 3PEIUIMHLIM 1LOY.

Hsrorosnenne TpeSyeT MUHHMAIBHOTO ONBITA B 3NI€eKTPOHUKe. PaccunThiBaiiTe
IOTPATHTE OKONO 25 A0/APOB HA 3TOT HECOMHEHHO CTORMMET NpU6op, ABIAICIIMIT
c060i1 3aHMMATENBHYIO TeMy A1 06CYKAeHHs. YcTpolicTBO paspaGoTaHo ¢ IPHMEHE-
HMeM HeJie(PHIUTHBIX KOMIOHEHTOB. OpPUrHHaIbHblE KOMITOHEHTBI WK JETaiU, B
TOM YHC/Ie NeyaTHylo raty PCB Moxkno nprobpectu yepes caift www.amasingl.com.
Cnenmgpuxanms ycrpoiicrsa xana B Ta6a. 15.1.



222 [NABATS. KomyumaTecna gl mposam paspaon ST UNDOREHMEMOoT TaiepO

INEORMAT oy AUNL'MITED

Puc. 15.1. Kanauka Tecna € ynpaenfeMsM OT TaliMeEPa MCKPOBLIM paspsaacm

Tabmya 15.7. Cneumduiouma KATHWKK Teaia CYNPOBNASMBIM OT TORMERQ MCKPOBHIM PO3PRGOM QIMHON 5.av

O6oanauenve Kon-eo Onmcanme Ne B 6Gase
AaHHBIX

R1 1 YrnepoaucTtoid peauctop 4,7 kOm, 0,25 BT
(xenToit-OUoNeToBLIR-KPACHbLIR)
R2,R8 2 YrnepoaucTuid peanctop 4700m, 0,25 BT
(PKENTHIA-G 8% I FLEA-KOPVHHEBbEA)
R3 1 YrnepopucToiii peanctop 27 0Om, 0,25 BT
(KPACHLIA-OWONET MKE-YEPHbIN)
R4, R6 2 NMepemenHoe (noacTpoeyHoe) conpotvenexme 1 MOm
BEPTUKANBHON YCTAHOBKM
R5,R7 2 Yrnepoppcruii peanctop 10x0m, 0,25 Bt
(KOPYNHEBLI-HEPHLIFA-OPAHXEBLIT)
1 BnexTponuTieckuii koHaeHcaTop 10mxd, 25B
BEPTVIKANEHOR YCTAHOBKN
1 Nonuadupruii nneHoqHLIA koHpercaTop 0,047 mxd, S0B,
OTMEYeHHbIA 2A47 3 Ha 3eNeHOM Kopnyce
1 MOAMSMPHLIA TIEHOHHBE KOHAEHCATOR 3,94 MxD, 350 B
1 TNomadupHbiii nnexouHbii koHaencarop 0,47 mx®, 250 B
1 BnexTponTULEcKui koHaencatop 100 mkd, 258
BEPTUKANLHON YCTaHOBKA
1 IneKTPONUTUMECKWIA KonageHcaTop 220 mkd, 25B
BEPTUKANBHON YCTAHOBKN
Dvckosbi kepaMm4eckuii konaencatop 0,1 mkd, 50 B
n-p-nTpasaucTop MJE3055 8 xopnyce TO-220
n-p-nTpaHauctop PN2222 GP
Taiimep 5558 kopnyce DIP
BuinpsmurensHaii auon, TN4007, 1xB

CvimmcTopHEI NepexnioqaTens SHDAC 300 B, SIDAC
nomeserHbiin K3000, cm. Texct

§9=REQ ] &R\l B @
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Tabmya 15.1. Creupdurouma KaTYWKK Teana CYNPaBNRGMbIM OT TOMESPA NCHPOBLIM PO3PAGOM GIMHON 5 am

(oxorrcHie)

O6o3nauenne Kon-so Onmcanwe Ne B 6asze
AaHHbIX
T 1 WMNYNbCHBIA TPaHCSHOpMATOP C NEPEKNIHEHUEM TYPEIPC
NPAMOYTOABHLMIK BONHamm 400 B
T2, T3 2 MMNYNbCHBbIE TRAHCHULMITOPL! 25 KB co2s8
S1-83 3 TymGnep OaHONOMOCHLEE HA 0AH0 Hanpaanee SPST 3A
MNK IKBUBANEHTHLIA
PB1 1 MakeTHasa nnara ¢ nepdopaumeil oreepcTuii wiarom 0,25 cm
upasmepamm 12,7x3,61cm
PCTUTE 1 Onuua nevatHoii nnate PCB, 3amensiowan PB1 PCTUTE
WR20B 90cm CoeyHMTeNbHEN MHOrOXUALHLIA NpoBoR #20,
B BUHUNOBOW MAONALIWK, YEPHLIA
WR20R 90cm CoeanHUTENBHLIA MHOMOXINBHBIA NPOBOA #20,

B BUHUNOBO M30MALMK, KDACHLIA

WN1 2 ManeHbkue nposonosHeie raiim #71B

EN1 1 Kopnyc u3 nnacTvika 15,88x13,34x0,15¢m, cMm. pue. 15.4

PLATE 1 Mnactvk 5,72x12,06x0,15cm

TAPE 1 [BycTopoHHan nunkan nexTa 15,24x2,54x0,32 cm

12DC/3 1 Cetesoir agantep 12 B, 3 AROCTOAHHON TOKa 12DC/3

NpuniunuanvHAn cXxeMma YcTponcTaa

Ha puc. 15.2 nokasana cxema ycrpoiictsa. Bricokoe HanpskeHHe NOCTOSHHOIO TOKa
BBIp262THIBAETCA CXEMOI MMITY/IECHOrO GIOKMHI-TeHeparopa Ha TpaHsucrope Ql ¢
Asymst o6MoTkaMu TpaHcgopmaropa T1 - komwrexrophoit u 6a3oBoit, koTopas cosjaer
CIVIEHYIO I10JI0XKHTEJIbHYIO OGPaTHYIO CBSI3b, B CHIIY Y€ro yCTPOHCTBO paboTaeT B aBTo-
KonebaresbHOM peXHMe reHepaliii KOPOTKHX MMITYJbCOoB. Tok nepsiraHoii o6MoTkM I
ysesmanBaetca Kak ¢ynkius Et/L (nmpn skmouennom Ql), rae E - npuroxentoe
HalnpsKeHue, no cxemel2 B nocrosrnoro Toka, a L — HHAYKTUBHOCTh MEPBIYHON
o6motkn T1. D10 yBenuyeHMe TOKA NPUBOJAMT K TOMY, YTO HANIPSHKEHME HAa OOMOTKe
oGpaTHOI1 ceA3M yaepaupaeT Q1 BO BKIIOYEHHOM COCTOAHHMH BCIEACTBHE NONAYMA TOKA
Gasm yepes peaucrop R2 u yckopmommit xonaencarop C2. Hacwimenue cepreysy-
xa T1 BcaeacTBHE BLICOKOrO NOCTORHHOrO TOKA B [IEPBUYHOI OGMOTKE BLI3LIBAET CHU-
KeHue HanpsuxkeHMs 6aan 0 0, Beicmouas Q1. Beikmiouenue Q1, B cBoIo ouepens,
LIPUBOJMT K BOSHUKHOBEHMIO OOPAaTHOrO HANPSUKEHHA HA BTOPHIHOM CMEINAIoIeM
maoze D1 u sapsausix koHAeHcaTopax C3 1 C4. Korja koHleHcaTop 3apsaia 10CTHra-
€T II0pOoTa HaNpAXKeHU cpabaThiBaHUA KPEMHMEBOrO CHMHUCTOPHOTO NEPEKTIoYaTe s
SIDAC (oxono 300 B), oH sxi0uaeTcs, paspsKas eMKOCTL KOHJAEHCATOPOB B IEPBIY-
Hbl€ BCTPEYHO BKIIOYEHHBIE OGMOTKH MMITYJIbCHBIX Tpancdopmatopos T2 u T3. Jta
SHEPTHA BHI3BIBAET GLICTPBI POCT NPAMOro TOKA, BHIPAGaThIBAS BHIXOJHBIE HMITY/Ib-
CHI BEICOKOTO HAIIPKEHA, HCOOXORUMEIE A IEMOHCTPALIHMH BCIIBIIIKHL.

Bl BHAMTE, YTO ABA UMITYJILCHBIX TPaHC(OpMaTOpa COeAUHEHD! 6e3 cobmoeHH
¢asnl (BcTpeuHoe BKIOYeHHE). Takoe BKIIOYEHHE NEPBUYHBIX OGMOTOK ITPUBOAKT K
IBOMHOMY IIPEBHILIECHUIO HOPMEL BBIXOJHOTO HMITYJILCHOTO HANIPSHKEHNA OXHHOTHOIO
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Puc. 15.2. NpuHuvnuansHan cxema reHeparopa MonHum Tecna

TpaHcopmaropa. B pesyasrare BMecro 25000 BripaGarnisaerca 50000 B. Iepexmo-
qaresns S1 BKMOYaeT nuTaHYe nepBuyHCH 06MOTKY. IlepexmouaTtens S2 ppiGHpaer
XapaKTep IEMOHCTPALHH: B BHIKIOYEHHOM NOJIOKeHHN S2 UTHA MCKPOBOTo pasps/a
MeHEIIIe, BO BIUTIOUEeHHOM — bosmbiue. Basa Q1 sprseTca Toukoit HabmoneHNa BEIXOZHO-
ro Toka Q2, koTopblii KOHTpOJMpYeTCs nepekicyareneM S3.
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NMopagox c6opxnu Yycrpoiicrasa
IlIpu peanuaaniu NPOEKTA BLINOAHKTE CACAYIONHE ACHCTBUS:

1. MpentundunupyiiTe Bce IeTamU U CBEPhTE MX €O crelnduxanmeii.

2. BcrapbTe BLIBOJIBI KOMIIOHEHTOB B OTBEPCTHS IUTATHI, HAYMHAS C NEBolt y3-
KOif CTOPOHBI NeYaTHOH ILIaThl, M CIeflyliTe pacloIOXKeHUIO, MOKA3aHHOMY
Ha puc. 15.3, ucnonsaya oreepceTus B xauecTBe opueHTHpoB. HenonkayiiTe BL1-
BOZBI KOMITOHEHTOB JUIAl BHITOJIHEHUS COEAMHEHMIT N0 XOJy PaciIaiiki B COOT-
BETCTBMM C IIPUHIMITHAALHON cxeMoil. CoexHHEeHUs NPOBOJATCA C THUILHOR
CTOPOHEI yCTAHOBKM KOMIIOHCHTOB U IIO3TOMY [IOKA3AHEI IYHKTUPHOI JIMHMeil.
PexoMerryeTcs NpUMepHTS 10 Hayana naiiku Gosiee rabapuTHbIE KOMIIOHEHTBI.
Ha3beraiiTe MOCTHKOB M3 OTOJIEHHOTO IIPOBOAA, HEKAUECTBEHHbBIX NasHbIX CO-
€JIUHEHHMU H BO3MOXKHBIX 3aMbIKAHHH BCACACTBHUE NAMKH.

:xz:ramm Onpegennte NPasUALHOE
: nonoxexne T1 C NOMOWIbIO
BLIBOAOB, 0603HAYEHHDBIX
-12B A, B; ucnonbayiite oMmeTp
NOCT.TOKA PBI AN UIMEPEHUR MANBIX

CONPOTUBNEHWA
npumepHo 30 Om

& & 8 000G 0 0O

¢ 5 v 0o cbot e
nt} 6eocooc600 0800

Pre. 15.3. PacnoOnoOXeHWE KOMNOHEHTOB Ha NNATe WU NOOKNIOYEHNA

NMpumouanne:

Bce npoensa uwseioT riaHy 10—13 oM, @CNK He YKAaHO MHaNE,

KaTywiky1 NOKa3aHb! YCNOBHBIMW OBO3HAUEHUAMM NO CXeme Ha T1 AR RCHONO 6TOBPAXEHUA CXEMBbI.
MyHKTUPHLIE AIVHUM NOKA3LIBAIOT COEAMHEHMA HA ThUILHON CTOPOHE NAATLL
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CriepyTe 32 NOJIAPHOCTRIO NOAKIIOUEHN 3JIeKTPOJAUTHIECKHX KOHIEHCATOPOB
(ona ykazaHa 3HAKOM «+»} i BCEX TIOAYIIPOBOAHMKOBLIX npubopos. Ilpasmit-
HO YCTAaHOBHTE MHKpOCXemy 11, Hauaso BLIBONOB KOTOPOIl ONPEEIRETCA 0
K109y (BBIpE3 B BHAC ITOJYOKPYKHOCTH H BbIBOK 1 ciieBa oT wnoua). ITonosxe-
HMe TpaHcopMaTOpa ONpeeIAeTCH MO MOKA3aHUAM oMMeTpa (cM. puc. 15.3).
3ametrre, 9T0 SIDAC MokeT MMeTh ABa ¥IM TpH BoipOAa. B paHHOil cxeme
HCTONB3YIOTCA TOJABKO 2 BHEHNIHMX BBIBOJIa 6e3 cobmonerns noaspHocru. Hx
MOKHO NOAKIIOYATE KaK YyTOHO,

OTtpexrre, 3auncrute 1 obayauTe NpoBoAa Aaa coepuuenuii S1, S2, S3 u
npunasiTe ux. 3TH NPOBOJA AOKHBI 6b1Th mHOM 10-13 cM.

HaroropsTe maaty us mwactTika pasmepom 12,06x5,72x0,15 cm. Iro Gasosas
ILTATa JU1A YCTAHOBKH M NPHKJIEHBAHMA HMITYJIBCHBIX KaTyleK-TpaHcgpopMaTo-
pos T2 u T3. '
Ipensapuremsno coeaunnte T2 u T3 (cm. puc. 15.3), cobmopan pasaemrens-
HOE PacCTOAHME MEXAY HUMH B 5 cM. HlcnonbayliTe KOPOTKHE KyCKH IIPOBOKA
B BHHHJIOBO# OIIeTKe A1s OOHEAMHEHNA MX BHIBOJIOR HA ITATE U3 TLIACTHKA.
CoeAHHEHHA ¢ APYTHMH KOMIIOHEHTAMH HA MAKETHOI! IL1aTe BeJUTe IPOBO-
aom zaHoi 12,5 em.

AKKypaTHO IIOMecTHTE COOPKY HMITYIbCHOM KaTyIIKH HA IUTACTHKOBOIA IUIaTe
H 3adukcupyiiTe €€ cuMMKOHOBHIM KkiaeeM RTV ¢ oTBepieHreM npy KOMHAT
Hoi1 TeMnepaTtype. C6OPKYy NPHKPEIUIAIOT KIEEM 10 MOMEHTA €T0 3aCThiBa-
Hus. Ha scremmueckux coobparkeHHi BaKHO YCTAHOBHTE KATYIIKM Ha ILUIATE
M3 IUTACTHKA 110 OTHOM OCH.

ITpucoeaunnTe IpOBOAA 3IEKTPOAOB Pa3paAa C HCIIOAb30BAHUEM ITPOBOJIOY-
HBbIX rack. Bo! Moxere npunaaTh 3TH IpoBO/a, HO cobmonaiiTe OCTOPOKHOCTD,
MOCKONHKY TENJIO OT XKaJia NasJbHIKA MOXKET [IOBPEIHTE HAMOTKY IIPOBOAOB
puytpu T2 u T3.

ITpenpapuTeapHO NpHCcOeAMHYTE COOPKY KATYHIKH K IUIATe, KaK ITOKAa3aHO HA
pucyske. [opxmounTe ceTeBOi ajanTep ¢ UCIOAL3OBAHHEM ITPOBOJIOYHEBIX
raek ¥ CoGIONEeHHEM NONAPHOCTH.

NpegsapureavHvic InCHTPpUUCCKHUE
HCRLITAHUA

st npoBeie HUA NPEIBAPHTENLHBIX 3/EKTPHYECKUX UCTTLITAHM BHUTOTHUTE CHEY-
IOLHE NeACTBAA:

1.

2

PaspepuTe KOHIILI NPOBOJOB Paspsaja NPHMEPHO Ha b cM. YcTraHOBHTE peryan-
pYlouuii mepeMeHHkIH PEe3UCTOP Ha CPEAHEE 3HAMEHUE, A ITON3YHKOBBIC ITe-
pernovarean S1 u S3 B nosoKeHNe «BLIKIIOYEHO>.

Brmownre S1 1 nabmopaiire paspsaj MexIy MMITYILCHBIMU KaTymkamu. Hame-
HUTE NoIokeHne TymMGnepa S2 1 orMeTsTe H3MEHEHNE XapakTepa paspsazma.
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Haiinure 2 monoxeHnusa nepekaodarens S2 s CHABHOTO M JIETKOTO BapyaH-
TOB ICMOHCTPALMH HCKPOBOrO pa3psaja.

3. Brmounre S3 n HaGmopaiiTe UMKAMIHYIO AEMOHCTPALHIO MCKPOBOTO paspaja
C NIpUMEpHLIM NOBTOpeHHeM IHKNA «100 cekyna BKmovyeHo», «100 cexynn
BBIKJIIOYEHO» (YCTAHABIHMBACTCS BpaliCHNEM OCeii MEPEMEHHBIX CONMPOTHRIIE
Huit R4 1 R6 no yacosoit cTpenke 1o koHua (cMm. puc. 15.2)). 3tu BpeMeHHbIe
HHTEPBaIbl HE3ABMCUMO JIPYT OT JPyTa H3MEHAIOTCH B INMPOKHX IIPeAeNax ne-
PE€MEHHbIMU conpoTHBAcHNAMM R4 1 R6. Mul npenaraeM MMEHHO 3TH Bpe-
MEHHbDbIE yc’I'aHOBl{lfl. Hpﬂ TAKHX NIOKA3ATEAAX CO3/Ta€TCA HM3KWH YPOBEHDb Ha-
IPY3KH, M YCTPOMCTBO MOXHO OCTaBHTh PabOTaTh INOCTOAHHO.

OxonuarcavHan c6opka ycrpoicrasa

Jns oxoHuaTensHO cGOpKu yCTPOICTBA BLINOMHUTE CAEAYICUIHe AeHCTBHIA:

1. HaroToBkre KOpIyc M3 KycKa IUTacTuKa pasmepom 15,88x13,34x0,15 cm, kak
MMOKA33aHO Ha puc. 15.4.

OTperynupyiite BeNMIMHY
3830p8 ANA HAAEKHOTO
3anycka

Mposoaa WyHb BNR

3aBsKNTE LHYP Y310M
ANA CHATUA HATAXEHWA

K12coea

C6opoyHan nnata
cpuc. 15.3

fpoeopa k
cBOpPONHOIA nhaTe

Puc. 15.4. Bup ycTpoiictea nocne C60pku B M3OMETPUW
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Bbl MOXKETE HCIIONB30BATh IPO3pavHblii WM OKpamleHHbIH MWIacTHK, Bumor-
HHTe oTBepcTia 1A T2 1 T3, cobmonan Hajexamee BLipaBHHBaHHE CO CIUIE-
eHHOil cGOPKOii IIaTul, H3roToBAeHHOI paHee. [IponenaiiTe ocrasmuecs or-
BEPCTHA 4 NlepeKIouaTeeli ¥ IPOBONCE THTaAHHA, OTBEPCTHA ANA NOCTYNA
K MepeMEeHHbIM CONPOTHBIICHISIM.

Hamakpre kieeM cOOPKy KaTyIKH, IpHKIeiiTe cOOpOYHYIO ILIATY. YCTaHOBY-
Te KOHTPOJbHBbIE YCTPOHCTBA M NpHBEJUTE NPOBOAA B [IOPAACK 1A AKKypaT-
HOTO BHEMHETO BHJA.

IlpoBepsre paboTy yCTpoifCTBa M YCTAHOBHTE OPraHbl YIPABACHUSA B II0JI0Ke-
HUeE, COOTBETCTBYIOMEE JKENACMOMY BPEMEHM IIHKIa M MICKPOBOrO paspaja.
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NaasMmCHHLIN ¥ HOHHLIN
npocKTul Tecaa

IToT MHOTOQYHKITMOHAMBLHBIN 3/IEKTPUYECKHIT IIpo-
€KT OY€Hb MNOJXOMT /11 HAyYHBIX BHICTABOK, OCKOJIb-
ky npu6op murtaetca ot 6aTapen 12 B nocrosnHoro
TOKA LWIH OT CETH IEPEMEHHOTO TOKA Yepe3 afanrep
115 B/12 B (puc. 16.1}. Muorue unrepecHbie onepa-
LIMM ¥ HAIATHDIC SKCIIEPHMEHTH IETANLHO OIMCAHDLI
HIDKE, NIPU 3TOM 0coboe BHUMaHue yaeaeHo Gesonac-
HOCTH, TIO3TCOMY OHH HACIBHO IIOAXOAAT HAIMHAIOIIM
mobyrenam. Marorosnenne ycrpoiictea Tpedyer 6azo-
BBIX HABBIKOB B BHINOJHEHHH 3JEKTPHYECKUX COEAN-
HeHuil 1 naiixu u BNIoYaeT HeGobmoit obvem pabot
o MexaHH41ecKoif cGopke.

BoabIMHCTBO AeTanteil He AePULMTHO, HX MOXHO
mpuoGpecty B MarasMuax pajuoneTaneil. Cnemmdbu-
YeCKHE NETANMH, BKIIO4adA nevaTHyio wiaty PCB, mox-
HO npuo6pectu Yyepea calit www.amasingl.com. Pac-
cunTeBaiire norpaTHTh o1 25 K10 50 KOMNAapOB A
NOJIHOTO 3aBepPINeHIs 3Toro npoekTa. Cnempprkanys
JaHHOrO MpOoeKTa AaHa B Tabxn. 16.1.

Puc. 16.1. MNnasMeHHLIin 1
MOHHLIM reHeparop Techa
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Tabma 16.1. Cheunduuoumm NSMEHHON U MOHHONO reHepaTopos Texna

O6osHavenne Kon-so Onucanue Ne B8 Gase
OaHHbIX
Rl 1 Peauctop 120 Om, 1 Br {(xOpyHessiit-KPaCHBIA-4EPHbINA)
R2 1 Peauctop 1,5kOm, 0,25 BT (MepHbiit-3eneHbili-KpacHbi),
CM. 3aMENAHWA HA CXeme
a 1 SnexTponrTieckuii kongercatop 1000 mk®, 25B
BENTUKANBHON YCTAHOBKM
o] 1 NMnacTuxkossii kowwscamp 0,1 mk®, 508
a3 1 NMnacTvkoswii KOHOeHcaTop 0,068 mkd, S0B
c4 1 MeTannmanpoBaHHBLIA MNACTUKOBbLIA KoHASHCATOp 1 Mk®D, 250 B
(-] 1 MNnacTvkosbiii kovgewcaTop 0,047 mkd, 100B
Cs,C7 2 Kepamuieckuin konaenearop 25 nd, 6 B
Qat 1 MotuHbiA n-p-n spanzucTop MJE3055t B kopriyce TO-220
T 1 CneuyancHiiil BoiCOKOYACTOTHEIA BRICOKNRNMLTHLIN ThRMGhCpManyy  28K089
WR20 120cm Npoeog, #20 B BUHUNOBOR UAONALMK
WRBLISS 40cm NpoBog; # 14 MK NATYHHBIA CTEPXEHD AR SNEMEHTOB NECTHULL
B npoexTe «JlectHuua Makosa»
PCMTC 1 MNevatHan nnaTta, MK MCRONL3YIATE MakeTHYIo Nnarty c nepdopaumeiin  PCMTC
oTeepCTWii warom 0,25 cm 1 pasmepamn 8,89x3,49 cm
BASE 1 AnomuHUeBan ninara 7,62x7,62 cMm C 3arHyThiMU KDasMK, CM. PUCYHKU
BU1 1 MNAacTMKoBbIA NpoxaaHON usonsTop 0,95 cm
PLTUBE 1 Mrescrvrs2a TRYGKka 0,85x15,24 oM s npotHma 1 rasmeHHON Py§Ky
BK1 1 INMnactvkosan ckoba 7,62x3,18x0,16 cm
swi 2 Bwnt Qumanc #6-32 3/4 moiama
swe 1 BT Ormaric #6 %/, oimva
SW3 1 Hadncesnawsh BUHT #6-32 V2 oiima
NUT 3 laiika6-32
MICA 1 CrropsiHan npoKnaaxa Ans TpaHancTopa s kopnyce T0-220
TUBE 1 Npo3apayHan NNACTUKOBARA TPyOKa AMHON 25,4 cm,
BHELLHWM OMAMETPOM 4,44 CM, BHYTPEHHUM IMamMeTpoM 2,7 cM
TYE 1 OxBaTHIBAIOLLME 3axumM 10 cm
WN1 1 Manbie NpoBONO4HbIE FaRKA
141G 1 14 B, 1 A C BHEIUHUM 3338MNEHUEM 14DC/A1
NE1 1 HeBONbLAS HEOHOBAA NAMNA C BLBONAMM
NE15 1 Heoxoean TpyGka 45 cM 38N1eHOTO, KPacHOro, CUHEro, NE15COL
Genoro n Ap. LIBETOB
WRHYV 30cm T'Bkwii ry ey, 20 KB B CUNMKOHOBOM U30NALMK
CMI1-CM8B 8 Kepamiecknii AucKoBbIl KoHaeHcaTop 500 nd, 10kB 500/10Kv
DM1-DM8 8 BuinpsMmMTenm BeCokaro Hanpsokenmnna 10xB, 5 MA, 100 He VG12
RM1 1 Peaucrop 220 B, 0,5 BT (xpacHbifi-KpacHb#-KOpy4Hesbiii)
RM2, RM3 2 Peanctop 47 kOm, 1 BT (XenThé-DwongToshill -0paoxgetiin)
PB1 1 MakeTHas nnara pasmepamu 12,8x3,18 ocm c nepdopaumein
OTBEPCTWHA LWIArom 0,25 cm
ROTOR 1 AMOMMHVEBbINA POTOP, NPUBOAMMSIA B [IBYDKEHUE MOHAMW ROTOR
BALL38 1 HeBoNnbiLoii NaTYHHLIA LIAPWK C OTBEPCTHEM C pe3bboit
PaanwuHsie nevanvm

HeBonbluaa uronka 011 OHHOTO NBUraTens

KyCOK Ma30HWTa 15 NNA3MEHHOMN PY4KH

Kycox meranmmeckoi TpyGia mm metanmmecioli crepxess 15-20com,
TONWMHON 4 CM ONA NPoeKTa «SNeKTPUHECKA Yenosek=

PasnuyHbIE NPOBOAA, apMATYDa U T.A,
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MpuHuMNHANLHAN FIACKTPHUCCKAA CXCMQ
ycrpoucTna

Kaxk nokasano na puc. 16.2, tpanancrop Q1 noaxmoden Kak HECHHX pOHHIHPYEMBIi
TEHEpPATOP C PE30HaHCHOM YacToToil, onpeensemoit konaeHcaropom CX u maayk-
THBHOCTBIO KOPOTKO3aMKHYTO#t nepsuynoit oomorku LP Tpancdopmaropa T1. Hn-
LYKTHBHOCTE paccesiHus T1 nomkHa GRITE BBICOKOI, MOCKOMBKY MMEHHO 3/1€CH HAKATT-
NMHUBAETCS MHAYKTHBHAA 3Heprus, koraa Q1 naxoaurcs B 3akpbIToM coctostHuu. Tox
NPU 3TOM AMHEHHO HAPACTAET YO 3aKOHY:

I=ET /L
SHeprus paBHa:
W=LE/ 2.
PaGoTa cxeMsl HauHHaeTcs, kor/ia nogawTca 12 B nocTosaHHOTO TOKa M pE3NCTOp

R2 cmemaer Q1 B npopojsliee COCTOSIHME; TOK HAYHHAET TEYb YEPE3 NEPBIHYIO
obmoTky T1, BeI3bIBas BO BTOpHYHOIT 06MOTKE BbICOKOE Hampsikenue. Konebanus

BuixopHoih
BBIGOKOBONLTHBIA

12 nposoR,

C6 umeet Benuumnny 25 n@®
B CAyuasx, KOraa BuXon,

ct 3aKOpo4eH, Kax B
w000/2v-T™ ~T . nectHuue Waxosa.
NoaxnicuuTe napannensHo
¢ C8 xonpencarop C7 ans
APYroin MoamwprKaLiMm
MHCNONLIOBAHUSA
8 g [2o0F [TooF
ig O6parHit
W . —¢38 NPOBOA, BLICOKOMO
P2 g2 HENPSKEHHS
=44
Semna K
©OCHOBHOM nnare Ecnu cxema ne pabotaet npu 11-12 B, MoxeT okasarsca
BHewnss HeOOXOAMMBIM YMEHLLUNTE BenvyuHy R2
Jemnf

MoauduympoBaHKe BLICOKOT0 HANPRXEHUA MOHHOTO reseparepa

AwnoaHbie Kackanb! UMM YMHOXHTENS NOCTORHHOMO HANPAXEHWA, NOKA3aHHbIe
NS NONOXMUTENLHOTO BLIXOAA, MOXHO 3MEHUWTHL HA OTPUMLATENBHBIA BLIXOA,
3amMeHoil Ha 06paTHoe BIMOYEeHWe AMoa08

Puc. 16.2. MpuHuvnuanbHan cxema NAasMeHHoro W MOHHOFO rexHepatopa Tecna
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TOKa IOJIEPAKUBAIOTCA Ga30BbIM TOKOM Q1, KOTOPEI KOHTPONMPYETCA HANIPAKEHH-
eM Ha 06mMoTKe o6paTHOi! cBa3u T1. Tok o6paTHoii cBA3K OrpaHHYMBaETCS PpE3UCTO-
pom R2. Konpencarop CX nomoraet yckopuTb BpeMa Boixmodenns Q1. Pesucrop
R3 nkonaencarop CH 06pasyior pemeKTopHbI PHABTP A4 IPENOTBPAIEHUA aBTO-
kxoaeGanmii Ha pe3OHAHCHOI YacTore propHyHoii o6MoTkn T1.

NMopagox c6opku cxecmol

HPH peanM3aniii NpoOEKTa BBIIOJIHMTE CAEAYIOI e ﬂCﬁCTBHﬂ:

1.

2

PaznoxuTe ¥ MAEHTH(UIHPYIiTe BCE JE€TAMH, CBEPETE MX CO crenMduKaue
U PA3ICAMTE IIOCTOSIHHBIE PEIUCTOPBL B COOTBETCTBUM C IBETOBLIM KOJIOM Ha
xopmyce. I{peTa pe3ancTopoB ykaszaHbl B eI (PHKALIH.

BoabMiite nevaThyio wiaty PCB, kak mokazano Ha puc. 16.3, win naroropbre
COOTBETCTRYIOLIYIO MAaKETHYIO IJIaTy ¢ nepgopaumeii orpepcrhii. Pasmep ne-
gaTHO# 1wiaTh 8,89x3,49 cMm, Ha niaTe npoTpasieHa TpagapeTHas nedyarh ¢
HOMEYCHHBIMU YCIOBHBIMH OD03HAYEHMAMH KOMIIOHEHTOB, YTOOB! YCKOPHTE
pasMeleHHe KOMIIOHEHTOB Ha riate PCB. O6paruTe BHMMaHue, YTO TpaH3u-
crop Q1 nomxen 6bITH yCTAaHOBJ/IEH NEPIIEHAMKY/ISPHO K IIOBEPXHOCTH ILIATHL.
Jro BaxnO And 3 ¢PEeXTHBHOTO 0TBOAA TEIUIA OT TPAHIHCTOPA H MEXaHUYEeC-
KO IIpOYHOCTH,

3. Ecnuy Bac BMecTo nevatHoit miatel PCB - MmakeTHas muiaTa ¢ nepcopanmeii
OTBCPCTHI‘;I, TO B TOM xe O‘JCPC}IHOCTPI, KaK 11 Ana npyrﬂx HPOCKTOB, BCTaBLBIC
PoBHas meTannmMyeckas NoBepxHOCTb
O6GparTuTe BHMMaHue Ha Touxa kopnyca Q1 ponxna pacnonararsca
TIEPEMLIKU U3 OT ONEHHOTO BLICOKOBONBTHOTO +128B H3 YPOBHE KPaR NEYaTHOM
MPOBO/AA HA BLIXONS K BbiX0Aa f0CT. TOKA ANATLI, YTOOL! KOMIOHEHTH
OTBEPCTHUAM N5 BUHTOB He BLIXOAWM 38 rabapuTbl
OCHOBHOW NNATHI
4 ° . P1 Ro
« !; F3 [ )
INFORMATION | "
UNLIMITED ]
MTC3 - o 0 P
REV A
o Rig
G2 X
Pt o @ ° ‘t o
c7 'R1
P, o) A’ P2
Oﬁpa'muﬁl/ e
POBOA TyHKTUpHAS NUHKA NOXALIBAET NEPEMBINKY
BLCOKGTO M3 NPOBOAA AN BHELLHETO 3338MNIEHMA
06paTHOro NPOBOAA BLICOKOTO HANPAXEHHS Bee Toukmn P2 BHelwHss
HANPSKEHUS SNEKTPMHECKM 3emns
CoeAMHEHb!

O6parute sBH1UmaHue, 4To CB, C7 pacnonoxeHs
He TaM, FAe OHW PACTIONATAIOTCA HA NEYATHOR
nnare

Puc. 16.3. PaamelueHne kOMNOHEHTOB Ha neMaTHoi nnate PCB
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BBIBO/ibl KOMIIOHEHTOB B METALIM3MPOBAHHBIE OTBEPCTHSA MAKETHOH ILIATHI,
Ha4HMHaA ¢ Jepoii yakoit croponbl HMXkHero yma. O6pamalite BHHMaHKE Ha
MONAPHOCTH KOHAEHCATOPOB, HAa KOTOPHIX OHA YKa3aHa, H NONAPHOCTD 1OMy-
NPOBOJIHHKOBbIX JIMOAOB.

Brli1oHHTE COEAMHEHHST KOMIIOHEHTOB, KAaK MOKa3aHo Ha PHCYHKE, M aHKy
o Mepe IPOABHIKEH CIeBa Hallpapo. HcrionbayiiTe BBIBOAB! KOMIIOHEHTOB
JUIa COeIMHEHHUIH 110 Mepe NpoKaaiky posoja. CrexyiiTe MyHKTHPHOM THHUH
Ha cOOPOYHOM YEPTENKE, KOTOPAs HOKA3bIBAET COEIMHEHHA Ha ThUIBHOMH cTo-
pOHE IIaThl.

4. TIpucoepvmuTte Tpu nposoaa #20-22 pruxoit no 15 cm ans BXoaHOro nuTta-
HH3 M BHEIIHETO 3a3€MJICHHA, KaK II0Ka3aHo Ha pucyHke. [Ipukpemire kopot-
KHii KyCOK NMPOBOJia MIMHBI IS 3a3eMJIEHHA OCHOBHOI cexnmu. Ha zakmoun-
TEABHOM cTagHK COOPKH NPOBOAA OYYT IIOMEIMEHE! B IPOXOAHON H30AATOP
BU1 u ckpyqensl. ITpucoeansuTe KycCKH POBOJa NIMHBI K BLIXOAHbIM COEH-
HenusaM P3 u P4, npuaas uM opMy, NpHUTroHYIO U1 3aKPYIMBaHUs BUHTAMM.

5. TIpoeeprre TOYHOCTD M Ka4e€CTBO NAAHBIX coeanHeHHiA. Haberaiite MocToB 13
pOBOJA, KOPOTKO3AMKHYTBIX cOeANHEHUH, OIHM3KOTO PactoNm0XKEHUA C IpYTH-
MM 3JleMEHTaMH cxeMBl. Ecm HeobxonmMo HCoB30BaTh MOCT M3 NIPOBO/AA,
HaJIEHETE Ha HETO NPOXOAHOH H30MATOD VIS IPEIOTEPAMERHNA BO3MOXHOTO
KOPOTKOFO 32MbIKAHMA.

NpecgaapurenvHviC 3NCKTPHUCCEME
MCNLITQHMA YCTPONHCTRO

Jlna npoBepks paboThl cCXeMbl BpEMEHHO M Ha KOPOTKOE BPEMA NOAK/IIOYHTE K PO~
BOJIaM BXOIHOTO ITUTAHHA HCTOYHMK NIHTAHUA IIOCTOSHHOTO ToKa 12 B, 1 A 3aperu-
crpupyiire Tok 0,3-0,5 A. TIpUKOCHUTECH K BLIXOJIHOMY KOHTAaKTy H30JMPOBaHHBIM
META/LIMYECKHM TIpeAMEeTOM H Habaiogaiire HeGoabmyio Ayry JiuHoit 0,6-1,3 cm.
Ornepanus JO/DKHA JUIMTHCA BCEFO HECKOJILKO CeKyHj, uHade Q1 neperpeercs, no-
CKOJIBKY JI/ISl OTBO/A TE€ILIa eMy TpeGyeTcs ycTaHOBKaA Ha TEIICOTBOA. Bbl MoxxeTe Ha-
6/m02aTh (POpMY BOJIHEI Ha KoJuiekTope Q1 ¢ momomeio ocipuLiorpada.

NMopagok c6oprm ycrpoicrsa
Ipu c6opKe BHIIIONHUTE CNEAYIOIHE ONEPALIMH;

1. Harorossre ocnoBHyio cexapo BASE 13 amomirmeBoii rumactiim 7,62<7,6240,15 em
¥ IIDOCBEPJIMTE OTBEPCTHE, YTOOH! YCTAHOBUTE Ha Heif Teriootrson ana Ql, a
TAKKE MAICHbKOE OTBEpcTHE U1 SW2, koTopbiii gurcupyer ckoby BK1, u ot
BepcTHe JuIst npoxoaHoro usonaropa BUL. Tlpumepbre Bce KOMIIOHEHTHI Tle-
pes HauaIOM CBEpJEHMS. 3arHuTe Kpas OCHOBAaHMS BHM3, KaK IIOKa3aHO Ha
puc. 16.4.

2. Harorossre ckoby BK1 13 kycka ruracruka 7,62x3,18x0,16 cm. Orornure 1,27 cm
JUIA COEAUHEHMA ¢ OCHOBHOI cekuueit. OfparHTe BHUMaHKE Ha OTBEPCTHE
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Cpuc. 16.3
SW1, NUT Touka noaxnioyeHus Touxa Beixoaa
o6parHoro npoBopa rec I BLICOKOBONGTHO-
BLICOKOTO HANPAXEHUR O E g ;§ FO HAaNPSIXeHUs
>
a 3asemnemHbIi
2 g 30| npobumk 1
e E © | 6esonacHo-
o ¢ ro KOHTaKTa
HeilinoHoBuii . .
BUHT SW3 ? )
TYEY
= S )
Cxo6a BK1 .,?’/ o/ doen
é Criogsnan g
Mepembrika us npoknanxa
TPOBOAA WHHBL Q1 gonxeH GuTL YCTaHOBREH [
na SW2 ans Ha UBCNUPYIOLLEH CRIARHOM J S '53
Ia3lemneHua NPoOKNaAKe C FIOMOLLLIO 5 ]
OCHOBHOW NNaTHl HEHNOHOBOrO BUNTA  Mepemerwaua
e | ST
sw2 e 1 o '
AT somody RS O8O, €, }
N
Ocrosavve K
NposonouHke
frafos
MANOTO
Apantep pamepa
12-14B, 1A "
/K Yy

o~

(C,

=

NoAKMOuMTE K BUHTY 3a38MNEHWA
PO3eTKV CETH NEPEMEHHOrO TOKa

Puc. 16.4. CO0poyHLIA YepTex yCTpoicTBa

Ansa SW2 Ha ypoBHE 33AHEro kpast c60poyHOii 1naTel. Pacrionoxenne rnokasa-
HO Ha pHCYHKe. 3aKpeIvieHHe BUHTaMmn SW2 obecrnieynT NpoyHyo O6IIyI0 KOH-
CTPYKIHIO.

HpoBeayre okongaTeabyio c6opky (cM. puc. 16.4). IpukpernnTe cGopouryo

IUIATy K CKOGE ¢ MCIONB30BAHMEM ILIACTHKOBOIO OXBaTHIBAIOMIETO 32XKMMA.
3a3zeMJINTe OCHOBHYIO CEKIJHIO C ITIOMOIMIBI0 KOPOTKOIO KyCKa MPOBO/ia IMHBI
noz SW2, nopxuiounTe nposoy k avnuK P2 na naare.
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4. H3roToBbTe TPYOKy KOPIIyca U3 OTPE3Ka IUIACTHKOBOI TPyOKu jtuHoi 25,4 cm
¢ BHemHUM auaMeTpoM 4,44 cM. 3Ta jeTarp HafleBaeTcA Ha CGOPKy 1 0Gpasy-
€T KOpIIYC M OJIHOBPEMEHHO OGECNETHBAET BO3MOKHOCTh BHIETE CXEMY. 3TO
OYEBHMIHOE NPEHMYIECTBO NPH MPE3CHTALMN HayYHbIX NpoekToB. KMmeiite B
BUIY, YTO BaM HYXHO OyAeT BBIOJHMTEL NPOPE3N KMIAM KAaHABKH HA JHE AN
obecneveHns [UPKyASIHH IOTOKa BO3JyXa M U YCTAaHOBKH BHHTa SW2,

INCKTPUUCCKUC UCNLITAHUA U ALIGOP
PyHnumn

Hoaxmounte ucrounmnk nuranua 12-14 B, 1-2 A nocrosHHOro Toka ¥ NpoBepLTe
€ro; NPHKACAsCh €ro BLIBOJAMH K KOHIY ¢uryopeclieHTHOMH TpyOKH M Habniofas yme-
peHHBI cBeT. HiayunTe npuBeACHHYIO HHKe MH(MOPMALMIO M pelldTe, Kakue 3KCIepH-
MEHTBI BBl XOTHTE OCYIIECTBJIATh. YCTPOHCTBO MOXeT paGoraTh oT Garapeun 12-14 B,
KOTOpas MOXeT obecneuynBars Tok 1-2 A.

BaxkHO, 4TOOB! yCTpO#icTBO OBUIO 3a3€MIEHO TaM, FAE 3TO YKA3aHO, € PasaeibHbIM
MOAKAIOYEHHEM K 3a3€MAEHHOMY 00BeKTY. Henonp3opaHHe CETEBOTO afanTepa Tpeby-
€T OTAEJBHOrO NPOBOJA 3a3EMICHHA JUIA NPaBWIbLHOI paGoThl, NOCKONLKY BHENIHASA
cxeMa OGBIYHO M30IMPOBAHA OT NMEPBIYHO BIUIKH ITUTAHMA M HET TPETHETO KOHTAKTa
3aseMneHns. JInd Takoro BHENIHETO COEIHHEHHS MOXKHO HCIIOJIL3OBATH BUHT HUIM MPH-
€MHYIO IUIATY, KaK OKa3aHo Ha pucyHkax. ITpy ucnons3opaniu npeobpasosareia Ha-
NpSHKEHUA aBTOMATHYECKOE 3a3EMICHHE JOCTUIAETCS 6Arofaps TPETHEMY KOHTAKTY
ceTepoit BIWIKH, KOTOpas COOTBETCTBYET OTPHLIATEIBHOMY BHIBOJTY — BEIBOZY 3a3€MJIE-
aus (cm. puc. 16.4). IxcniepuMeHTE! ¢ HOHAMH NOTPEGYIOT MOXH(UKAIM YCHIHTEAT
B c6OpKe ycTpO#icTBa, KaK noKa3aHo Ha puc. 16.10.

IKCNCHPUMCHTULI H NPAKTHUCCKOC
NPMMCHCHMEC RMG3MULI

Hanyuenne speprim, 3aXuracT cseT 6€3 NpOBOHBIX coeuHenuil (puc. 16.5).
Hcerounnk guTams razopaspaaaore yerpoiicrea. Ilopaer aniexrposneprio na
HEOHOBBIE JIAMITBI MJIH JIAMIIBI € PYTHIM [A30BbIM HanoyHeHneM (cu. puc. 16.5).

*  JJeKTpHIeCKMe MNPOTEXHUYECKHE KeMoHcTpanmun. CXMraeT KycOK CTab-
HOM cTpyXKH B Buze 10X1a U3 Hekp (cm. puc. 16.5).
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Npumeuanne:

NpoexT nanyweHwa aneprun. BossMuTe razopaspanHyio namny
(HeOHOaYI0 WM ADYTYIO) 1, ALPXE OIMH U3 BbI X0, NOSHECUTE 88 KUAy4a-
TEMO, HAbMOAEA, KAK OHA 3ArOPAETCA HA PACCTOAHMM OKONO 30 CM OTYCT-

OOHIM KOHLIOM GUT X )2 LIsHTHOR TPYGI0 K BHELLHeMY ManmysaTenio nHabmo-
PARTE, KAK NAMNIA FOPRAT TONLKO C OAHUM COBAMHENWEM. JTO NOKAILIBAET,
KAK TOK BLICOKOW HACTOTH MPOTEKAET Ha 3EMIIKD HEPe3 3ReXTPUMeCKYI0 eM-
KOCTL DEIPAIMOR TRYGKI.

NMupoTtexnmveckan aemoHcTpaLMaA. BosomiuTe HeGonblroe konu-
YECTBO CTANLHON CTRYXIM W NPUNICIKMTE K ALADIHOMY KOHTEXTY. ROassexaay
AyTa B333eMNEeHHOM OBLEKTE, W OTABNLHBIE HACTH CTPYXKY APKO FOPAT.
OnbiTHBLIE BKCNEPUMEHTATOPL MOMYT NONLITATLECH AOGABATL OKMCNEHHBIE
XAMUKATH FR 3HAUMTENLHOrOYCnneHua aToro addexta, B 3asucumoct
OTTUNA OKMCAa UBET QyTv GyneT MeHATLCS.

LA AOCTYNA K BLXOAHEIM KOHTAKTAM HYXHO YAANMTL NABCTHX. 3TOHEe-
o6x00MMO ONA NPEAOTBPALLEHUA CIY4AHHONO KOHTAKTa, KOTOPLIRA MOXeT
BEIIAATH HENPUMATHLIA, HO HE ONACHLIA YAAP.

BoabMuTe NPOBOA WML # 14 AW NATYHHLIA CTepXeHb TOMUMHOR

0,16 cmuamHoR 25 CMuNpunaiTe eMy GopMy, NOKAZAHHYIO HA PUCYHKE, —
C NETNEH HAKOHLIE ANA SAKDONAEHVE BIHTOM. Nony e HEBONLLIOA ManTy-
yaTenb SHepIvM.

NMpoeonoqmble
raiku

AnanTep
12-14 B,
1A

Noaxmouwre
3TOT NPOBOA K
BUHTY 3a3eMNeHus

po3eTkn
NEpPeMEHHON0

3a3sop
LN5 LPPKYNSLMIA
BO3AAYXa

TOKA WU BUHTY MpoBsop, 3a3eMneHHA HEOBXOAMM R HANEXHON PaBOTL!
nnarel passema BTOr0 NPOEKTa, NOCKONBKY BLHPAGATHBAIOTCA EMKOCTHLIE
TOKK 383emMneHns

Puc. 16.5. YcTpoicTeo uanyyeHua aHeprm
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\/ /— OTperynupyiite paccToaHue AR AGCTUXEHHUA

Paccroaduve pna ayrm cocragnser 1,27-1,59 cv.

Haunyuwero addexta Kopnyc u3 uicToro
nnacTMka cosnaer
adxbexT KammuHa s
NNB3MEHHOR AyT1.
O6pazyire HeGoMWoR
3a30p B HUXKHER HacTn
N8 LMPKYRaUUIA
BO3AYXA

Mpu npaBuNLHO perynMpoBKe Ayra Ha4uuHaeTCs
C HUXHEIR YaCTW M MAET N0 BEPXa, UCHE3RT,
3aremM CHOBA BO3HMKAET, NPOLLSCC NPOUCXOaNT
NOCTOAHHO

Paccroammne B TOMKe Hauana ayrv
cocraensier 0,16-0,32 cm.
OTperympyiite pacctostuve Anm
/—— HaOeXHOro 3anycka ayrv

NpuraaiiTe ROXa3aHHYIO Ha pUCYHKE GOPMY
ABYM KYCKaM NPOB0AA LKHL #14 unun
NATYHHLIM CTEPXHAM 0,16 CMm.

Wenonb3yitte aty xo| waeo ana
nepemewieHn B HeOONLLIMX Npeaenax
Hne-c&moﬁ finarsl ANA APeROTBPAUSHUR

‘ 3az0p Ana LUMpKYNaLMM
BO3AYXa

BOSropaHMA OT QyTH

Ara paHHONo NpoEXTa
HE RENAETCA HEOGXOAMMBIM,
NOCKOALKY ITO IAKDH fTRA CHCTEMA

[ Ananvep
12-148B,
o 1A

¥
td
o0

Puc. 16.6. Nlecthuua Makoea

Jlectama Haxosa. [locTpoiire noirygpHy0 MamMHy Ui IyTEMECTBHI Ha
TUIa3MEHHOI Ayre, ITOKa3aHHOI B puabmax npo Ppankenmreiina (puc. 16.6).
SddexTanHOE Nesonopapyiomee yerpoiicTo. OHO aeficrBuTeNbHO Bbipaba-
ThIBa€T cBexuit Boaayx (puc. 16.7).

Marmgeckuii snexTpHIecKHil wenopek. Binounre ¢uyopecueHTHyIO namiry
KacaHuem pykn (puc. 16.8).

ILnasmMennoe Tpaenerane. cnonbayiite anexrpudeckyio ayry aias o6pasona-
HUSA CJIOXHBIX Y30pOB Ha Aepene u mactuke (puc. 16.9).
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Hanpaenenue noToxa ceexero Bo3ayxa

feiixa puKcHMpyerca nog,
NPAMBIM YTNROM BUHTOM
3azemneHms. CoepuHeHne
BLINONHRETCS C NOMOLLIY
KOPOTKOro KyCka nposofaa
LKHBI, KOTOPBIA

O — —O npunaMeaeTcs k obwemy

O Oo o O OO RWMMY AYenkn

0000000 jf
fNposop, Buicoxoro
(o] @ L——HanpAxenus,
naywmi K aueike
Bricokoe Hanpaxenne Py z
2 [ ]
L/ [ ]
(\_/\_/\_/\./\_/\ 18
. . [
Bna cHoxy siuedikn 030HMPOBAHURA, Oﬁ?uuﬁ 7 I Rl bl
NOKa3LIBAIOWMA IMUTTEPH! U KOHTaKT
WOHHLINA 3230p
t]
s %
-w
@
MNpoeoncyubie
raiku
[ Apantep
12-148B,
1A

Mpoeogn 3azemnerns He obasareneH
AN npaeuneHoi paborsl naHHoro npoexTa

Pue. 16.7. [eaopopmpyoLiee yCTpoOACTBO
Npumeuanwe:
3107 npoexT TpebyeT Hatweh 030HOBOM AYeliki 30 Mr #5501, KoTOPYIO MOXHO NPUOBPECTU Hepes www.amasing1.com.

BXOAHOE HANPSXEHME MIPAET OCHOBHYIO ponb B AP PEXTUBHOCTN ABHHOTO NpoexTa. Ecnuv sreiika noCTOAHHO MCKPUT,
HeOBX0AMMO YMEHBLLMTD BXOAHOS HANPFOKEHWE A0 YPOBHA MeHbie 12 B noctomHoro Toka. NMpasiiboe GyHKLUMOHMPOBaHWe
CONPUBLIKARETCA I VIYIORTTLI ONHEHHON KOPOHOH, KOTOPEA OBPAIYETCA HA OCTPLIX BLICTYNAX FUeiki, Bbl A0MXHL owywaTs
33N3ax CeaXero Bo3ayxa, noaobHbIl ToMy, XOTODLIAYYECTBYETCR NOCAE NPO3bl. 3TO 3anax He 030HA, A3AKMCK 230Ta, KOTopas
0BPasyETCANS 030HA HA30TA, OCHOBHOMO MHIPEAMEHTA B30 THOMKMCAOTE STOXOPOLIO NULLIL B HEGONBLLLIMX KOMMYECTRAX 418

UeneitAe30a0pvpoBaHua, Ho He 6onee.
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BLiCOKOBONLTHLIA
BLIXOA
] ©
Noxasam 0 1
NNACTVKOABIA T
KOPfTyC, HO OH M
HE RBNRETCA -
obn3arensHbM ] {sew

2B
MOCTORHHOTO
ToKa

3emna

Puc. 16.8. Marvdeckuil anexTpru4eckuii yenosex

NMpumeuasme:

BoabMuTe GNyopeCUEHTHYIO MM HUCHORWO TRYGKY B OOHY PYXY, BADYTYIO ~ METAMIMHECKUI OB BEKT AMaMETPOM N0 MeHb-
e mepe 2,5 CM U AMHOR 15-20 cM (KaCanth NTPM 3TOM KaK MOXHO MEHbLUIEN NOBEPXHOCTH). BKEOWMTE YCTPORCTEO Y
KOCHUTECH BbIXOAA BHICOKOTO HANPSOKEHMA METANNMYECKUM OBLEKTOM, HaBNI0aan, KaK 3aropaerTca naMna B satuell Apyroi
Pyxe, NOKA3LIBaA, YTO TOK NPOTEKAET YePas Balle TeN0, HE Bbi3LIBAA HMKAKONo WoKa! NOgHecHTE NaMITY K KOYTHOMY METaNM-
HeckoMy 06BLEKTY UK K ADYTOMY 48/10BEKY, MBI YBUAMTE, YTO OHA 3aropuTCs Spue. STOT IKCTISPUMEHT BO3AEHCTBYET Ha
KOXHBII NOKPOB “4enoseKa, N KOTOPOMY NPOTEKAIOT TOKM BbICGKO HacTOTh, 3axnrasn namny. OH Taoke Bo3aeAcTBYET Ha
EMKOCTHEIE CaniiCTBA NPOBORALLIX O6GLEKTOB, KOTORLIE, KAK KAXETCH, RPUTAMMBAIOT ANEKTPMHECKYIO SHEPINIO,

Brumanne! NMpu HENOO U M IPUMEHEHIN BEHHLIA NPOSKT MOXET £ & TTb GONEHEHHLIE M HENDUATHLIG OLLYUEHWA,
EroMOoryT MCnOMIcHATY., TONBKO ZKCNEPHMEHTATOPGI, ONBITHLIE B PAGOTE C BLICOKMM HANDSDKEHWEM, AN MArVMECKMXLLOY U T.0,

JAaHHoe yCTPoACTBO MOXET rMTaTLes 01T moGoro ucTouHMka 12—14 B, kotophiii MoxeT ofecneumsate Tox 1A. [inanpa-
BUNBHON PaBoTul NPOBOA 3a3eMNeHNS AomKeH OLiTs 3a3eMNeH.

Npumevanue:
Wenoneayiite nhasmeHHyio Ayry Ana Tpas-
NEHASIA HAHECEHIA PUCYHKDB Ha HUNPOBOLRLLIAE

Nokazan -~ "“"Y':'“ ""Bm;: Marepuans: Aepeso, MNacTuk U A, (OveHb xo-
m HO O e CUET CORMIONNE POLLIO NONBEEMBLTCH BOYNBACTIMIO TOHKOE Aepe-
oORIATENEHEM frssiivineid rorB0AAR C B0.) 3TO HANOMMHAET CTApPHIe HabOoPLI ANA BLDKK-

FBHMSINO AEPEBY, HO NOCNE ICANEHIAR M MOXHO
COAAABATLIOPA3A0 60/ee KAYECTBEHHBIE UTOY-
HbIE PUCYHIOA.

TpoxuvraHe HYXHO Ha4MHaTL NPW YXe 3a-
NYWEHHOR Qyre U3 333eMNEHHOR TOHKU K Yrne-
poaHomMy xasany. O6pamsii npoeon 3asemne-
HUA M MONAAHRSTCRK LWTHIPLKY. Korpanoaans-
ETCACNEN, Er0 MOXHO NPOK NUIATS MO XENAHNIO.
128 J BHatueit naSoRaToyem GbUTH BEINOSHEHD PHCYH-
NOCTOMHHONO
- KM Ha CNEerka yBnaxHeHHOM kamHe 0,64 cm.

JlaHH06 YCTPORCTBO MOXHO TAIOKE MCNONb-
308aTh B NPOEKTaX, CBA3aHHLIX C hoTorpadmen

TABKHM CHNMKOHOBBIM
i | "PoBOAOM, NMPOXQAALAM
w NAACTHKOBYIO
uoﬁpaaynou.munm
LW roncTuit kay sy,
[ BHKCALM HENORLIYIITE
CHAMKOHOBYIC Pa3nHY W .1

Llannoe YCTPORCTS0 MOXET NUTETLCH oT M0Gore

aC 12-14B, KupnnaHa. 3xcneprmeHTaTops MOryT NORyMaTh
m“:;m.%mn‘  oenmen oHawemnnaqe #KIRL1.
K Mane WITPKY, BCTAGAEHMNONY B OlLEexT,

DERMCTL: B

Puc. 16.9. NnaameHHoe TpasneHue
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DKCNCPUMECHTLI M NPAKTHUCCKOC
NPUMCHCHHC HOHOSB

¢ Hommwit BHicokockopocTHOI ApATATENE. BpamaeT Metauingecknii potop
€O CKOPOCTBIO THICHYH 06QPOTOB B MUHYTY (puc. 16.10).

¢ Cuanosoe noxe. OKaspiBaeT CUJIBLHOE JaBAcHHE HA OGBEKT, PacnoNoKeHHBIH
Ha noeepxHocTH (cM. puc. 16.10).

s 3aMopaXKHBaHHe JBMIKeHHS. 3aXBaTHBAET BHICOKOCKOPOCTHOE NEPHOAHYIEC-
KO€ JBIDKEHHE B KaKoi-To MoMeHT BpeMeHH (cM. puc. 16.10).

¢ Ilepeaaua 3apaja ¥ 3apaj KOHAEHCATOPa. 3apsKaeT OOBEKTHI 10 BHICOKOTO
Hanpsxenus 6e3 koHTakTa (cM. prc. 16.10),

¢ TeHepaTop OTPHIATENLHBLIX HOHOB M HOHMKIN BeTep. BripaGaTemaeT norok no-
JIE3HBIX OTPUIATENLEBIX MOHOB; KOTOPHIE AeTKQ oGHapyxuTh (cMm. puc. 16.10).

NprUCoRaNHUTE MIONKY, WEMOTAL HECKONLKO
nponna

MULOCASONURR
CTa/M N CAYXUT IMUTTEDOM MOHHOD BETPA
WM BANOM MOHHOTO ABW aTens

ONA aTOro npoexTa
HEOGXOANMO

3a3emMneHue, KoTopoe
moxeT GbiTh NOAKMOYEHO K BUHTY
3a3eMNeHmn poae

HangEsmew DR
NPODRAKE EEUNSLT " | M
Puc. 16.10. Moaudpukauun ycunurena

Npumevanne:

O6paTATE BHAMAHWE HA DTBOLICTYW 1S NWL. 19y SHUHA K NE4STHON [IETE W HA MDOBOA [UMA LUCMHEHMRA K STHM BUHTAM.

B T0MKEX C BHICOKAM HONEETIBHAEM HE DOSDKHO GLITh OCTPLIX KOHLIOE W OPYTHAX HBY » M HUCTERA. ManHbie COeaMHEHA LOMKHB
MMETE MMaaxyIo wapuoiuaasmo GopmMy U pasmep oxkono (,48-0,64 om B gramMeTtpe. 310 NpOTUBOREYUT GONbLMHCTBY MHCT-
PYKUMIA N0 NAiAKe, HO 33TOUCKIIIONMT NAPasUTHLIE KOPOHBE HA Naiikax.,

Korpa npouciisa npaawneHas paboTa nusaTel, @8 MOXHO NOKDHITL CUAMKOHOBOK Pe3nHoi RTV. 3to nowy wrepamwr o6pa-
308aHWE BbI3LIBAIOLLIER PACXON, SHEP A KOPOHBI.



EERENENENERRER
faasa 17

NMonynposogHukonan
karyuka Tecna
M3 roTOBOro CTPOYHOro
TpaHchopmarTopa

3roT ruGKHMii MPOEKT MOKA3LIBAET, KAK MOKHO NPeo6pa3osaTh FOTOBLIH CTPOYHBIH
TpaHCcPOPMATOP TENEBUSHOHHOrO MPHEMHHKA B Y3€JI BEICOKOYaCTOTHOTO FEHEPATO-
Pa BBICOKOTO HANIpSLKeHMA, paGoTaioniero oT GaTapeH WIH JPYTOro MCTOYHHKA IHTa-
rus 12 B (puc. 17.1). orornii npu6op ouens squpeKTUBEH U1t THTaHHS BCEX THIIOB
ra30paspa/iHbIX YCTPOMHCTB — OT IUIASMEHHLIX INAPOB 10 OOLIKHOBEHHDIX JIAMIIOYEK.
IonynposoaunkoBas kaTymka' Tecina MOXKET HCIIONB30BATRCA AU O30HUPOBAHMNH,
CO3/IaHMs KOPOHHOIO MM KMCTEBOTO Pa3psja, JVisl 3IEKTPHIECKOH MHPOTEXHHUKH,
BKJIICYas HeGonpmylo sectauy Hakxosa.

IlpuBenenHas 3ileCh KOHCTPYKIIHS COAEPKUT NPOCTYIO B M3rOTOBJACHNH CXEMY,
KOTOpas CTOMT OKOJO0 50 A0NNapoB ¢ MaKCHMANEHBIM HCTIONL30BAHHEM FOTOBBIX KOM-
noneHToB. Te Aerany, xoTopele cneuk¢HIHB! AMA AAHHOTC NPOEKTA, HANPUMED
nevatHyio wiaty PCB, MoixHO nproGpecTn yepes caiit www.amasingl.com. Crpouw-
HBIH TpaHcdopMaTop noTpebyeT HEKOTOpOIi NepeneakH, BIIOYalomei ero paaéop-
Ky M HaMOTKy AonoaHHTenbHoH kaTymky ¢ 10 sutkami. IlorpebyoTea HekoToprie
PY4Hble HHCTPYMEHTHI H NasuibHUK. Cnieundnkanus ycrpoiicTsa faHa B Taba. 17.1.

! Euwe BCTpeYaeTC B TEXHMYECKOl Nureparype 3AeKTpOBaKyyMHaa KaTymka Tecra u ap. (THpH-
cropuaa u 7.4.). H B ToM n B apyrom ciayuasx uMeeTcs B BHAY THI npubopa, ynpapisiomero
xatymkoit Tecma, - coutsercrsenno xaTymka Tecnra ¢ ynpasnenmeM OT NOJAYNPOBOAHMKOBBIX M
OT 3MEKTpOBaKyyMHEX npuGopoe. Ha camom peme uMeercs Tonbko oAMH THN Katymek Tecra -

TpaHchopMaTop. - fTpum. nays. peo.
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Puc. 17.1. MNomynposoaHukoBan Katywka Tecna

Tabama 17.1. CreundmHounn Oria NoYnposogHoack Katywiu Tecxa

O6oanauenne Kon-eo Onmcanme Ne g 6a3e
AAHHBIX

2
3

Pesvcrop 100w, 0,25 Bt (Kopy-HEBLIR-HEPHLIA-HEDHLIR)
PeancTop 1xOm, 0,25 BT (kOpyuHeBbiA-uepHLE-KPaCcHHE1)
NepemenHoe conpotvenerve 5 xkOm

Peanctop 15 Om, 3 BT {(koprusessiii-3eneHbii-uyepHoiii)
Peanctop 10 Om, 0,5 BT (ROpyHGBER-4E DHbIA-HEDHDIN)

NepemenHoeconpotvenctne 10k0Om, 17 mm

onh |k |ont ot |k | e | D

INeKTPONUTHECKUIA BIHCATUD 100mkd, 25B
Bep'mxanbﬂoﬁ YCTaHOBKH
1 TNomapbrpHbIA NeHOHHLIT koMaercaTu 4700 kD, S50 B

1 DNEKTPOMTVMECKMI RURIHCAT D 1000k, 258
HUOTHKMLHON YCTAHOBIOA *

NomabrpHbIA NASHOMHBIA K HcsTOp 0,1 kD, 100B

ale| 8|e| o|a|a(a|a|s

Momnponunenoesiikoraexcarop 0,0033 mxd, 250 B

NMyeobpoaoesaen wanproweqve SG3525 B kopryce DIP Ha 16 baacaoa

TpaHanCTOP NONEBON N-karanbHbR IRF540 (MOSFET)

2
8
b | W) | b | end | et

JopaboraHHbiil CTPOMHLIA TRAHCKH PMET. ), CM. puc. 17.3 FLYGRA

WRIBLK 180cm Buroit nposoa #20, 8 BUHUNOBOW MA0NALIMK, YepHbIR
WRIREDK 180cm Buroit nposon #20, B BUHUNOBOH M30NALIMMK, KDACHSIH

WR1GRN 180cm Buroii nposog, #20, B BUHWIOBO0A U30NALIM, SENEHLIA

WR2 30cm MNposon #20

:

Nevarhan nnara PCB, wm ncnonsaynTe MakeTHyio NNary PCVARG
cnepdopaumei oteepctuii cuarom0,25cm

HenoHoBwi BuHT #6-322 aroima
CransHol euHT #6-32%: molma

laiika6-32

g
N N3N

CmonsHue npoxnanxm ans Tpaxsancropos Qt, 2
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Ta6mua 17.1. Creundukaun grs NOMYNPoBOGHAMOBoH KaTywiki Texna (oxoHYoHME)

O6oanavenne Kon-so Onwucaume Ne B Gase
AAHRBIX
TYEWRAPS 1 HefAnoHOBRIA OXBATHIBAIOLLMIA 33KUMBI 15 CM
FH1/FS1 1 JDepxarens nraskoro npenoxpasrens Ha 5-7 A
S1 1 MNepexniouaTent OAHONOMOCHBIA HA OQHO Hanpaenewve SPST, 5 A
LUGS 2 Jenectok gns nalikv #6
BU1 1 NnacTukoBbIl MPOXOAHOA naonaTop 0,95cm
BU2 1 MnacTVKoeLIi NPOXOAHON M0 NATOR AN CHATUS HATFKEHUA
MTGBK1 1 MonTaxHas cxoba, cm. puc. 17.4
CHANNEL 1 Nnacmkoeoe OCHOBaHWB, NOKa3aHo HA puc, 17.5
PLASTIC 1 TOHKMIA MIOUPYIOLLMIA AKCT U3 NAACTMKA 5x5 CM
CAP2 1 MnacTukosasn kpsiuka 8,89 cm
ENt 1 PVC 1pyGka 10,16x8,89 cm
COVER 1 Kpbilka 13 nAacTuka, c™. puc. 17.5
SLEEVE 1 Bunnosan Tpybka 2,54x1,9 0M s KOHTPONSHOTO NEPEMEHHOO
PAUBMCTI O, KOTOPAs NPEA0TBPALLAET HENPUSTHHIE 0XOM
12DC/7 1 Npeobpasoparens 12 B, 5-7 A A8 OCHOBHOFO MUTAHWA

fipuHyunuanvHan Cxema Ycrpoucrasa

BrixoaHOI NCKPOBOH pasps CXEMBI NpeACTaBAAeT CO60i pe3yJbTaT pe30HaHCHO-
ro JIeiicTBHSA BTOPUYHOL KaTYHIKH, KOTOPOE NPOMCXOANT Ha pe30HaHCHOM YyacToTe
50-70 xIu. ITpu paboTe B Takux ycaoBusix TpaHc(opMaTop TpebyeT 3HAYMTeNBHOM
3HEPTUH H BHPabaThIBACT Paspsiikl BEICOKOTO HANPSKEHUA, KOTOPbIC BLICTPO I10-
BPEJAT H3OAAMIO, eCn TpaHchopMaTop GyAeT BKIOYEH B TEIEHHUE JTUTEIBHOTO
BpemMeHH. Ilorpyxenne B Mac/HyI0 BaHHY MOKeT MOMOYb OrpaHHYMTE Ileperpena-
HME ¥ BO3MOXHBIH NPo60oii, HO NpH paGoTe B ONMMCAHHOM 3Z€Ch PEKHME 3TO YCIIO0-
BHe HeoGA3aTenbHOE.

Kaxk noxasano Ha puc. 17.2, nepeuranas o6MoTtka Tpatcgopmaropa T1 noaxmoyena k
HCTOKOBBIM BLIBOJIAM JIBYX META/UIFOKCH-TIONYITPOBOAHHKOBELIM [10JIEBEIM TPAH3HCTOpaM
nruma (MOSFET) Q1 u Q2, coeunenHBIX B ABYXTaKTHYIO cxeMy. Takoe noaxmouenne
MCIIO/IBL3YET NOMHBIH NOTEHIHA CEPAEYHHKa CTPOYHOTO TPaHC(OPMATOpa H yMEHBIILA-
eT aneKkTpnydeckylo Harpysky Ha MOSFET, nockoneky oM paGoTaloT B HEeHEHArPyKeH-
HOM peXHMe, OCTaBASCh XOJONHBIMH JAaKe IIPH BXOAHOM Toke 5-7 A. 3anyckalomas cxe-
Ma Il BHpabaTeiBaeT AOIONHUTENbHEIE BAIXO/IHBIE CUTHANBI €O cMemeHvieM daspl Ha 180°
1 BCTPOEHHOI 3ajiepkKoii. YacToTa perynmnpyercs ¢ HOMOMBIO IIePEeMeHHOTO COITPOTHE-
siesns R30 u conpoTHeieHns perypoBkH AuanasoHa R3. Peryymposka pesucropoM R3
NIO3BOJIAET CAENATD YCTPOHCTRO YHHBEPCAILHEIM — PAGOTATE B IMMPOKOM J(MAaNa30He HYar
CTOT, KOTAA HYXHO BhiBeCTH T1 M3 pe3oHaHcHOroe pesxuMa, YTo0bl OH MOT GbITh NepBOit
CTYTIEHbIO YMHOXUTENS HANPSKEHHS M OOPasoBBIBAT pEry/IHPyeMblii BBICOKOBOJIBTHBIH
HCTOYHHK NNOCTOAHHOTO HATIDAXKECHM .

Konznencarop C2 u peauctopst R1, R2 onpegensior paGouyio yacroty. Peaucrop R2
OlIpEZiE/IAET BEPXHHI NPEAET YACTOTDI, a pesrcTop R1 ycTaHarmHBaeT BpeMs NEpEKIO-
YEHMA 1A HATERHOro GyHKIMOHMpoBaHus yeTporcTea. PeaiicTop R9 nkonnencarop Ct
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BiGpOC HATNPRKEHWUA OT »H.uyxmamcm
Me ponxeH npesviwat 50 B

:mnmyp.a
+12B
bCa
NOCT. TOK: A mas
k e o 18-20uc =]

A ®opma sorm Ha TP1 ¢
RS NEPMOAOM NOBTODEHHRA
15

okono 15-20 mxc
p O

Boaaywheiit 32300 S MM

AAAA
VWV

AAAA
\AAY

Touxa oBwero 3asemneHnn

GRD
RTN

2

K BHEWHeMYy 3a3eMNeHMI0
D Mpumeuanne:
F=1/(Cx7R).

O6panuii Nposon, 12 B NOCTORMHONO Toxa Lppasomxryra

PEIUMKHYTS
Np 10euTkoe Bl #20
Ns

Prnc. 17.2. NMpuwiuvnuansHan cxema yCeTpoicTea

obecnieunBaloT passasky mexay MOSFET u cxemoii samycka I1. Peaucropsr R6 u R7
NpeIOTBPAMAIOT BOSHHKHOBEHHE NAPa3sUTHHIX Kone6anuii Ha 3atsopax Q1 1 Q2. Pe-
sucrop R8 u konzgencarop C5 ¢popmupyioT gemndupyiolyio cxeMy s OrpaHIyIe-
HUA THKOBOr0 HANPSIKEHMA, MeHEepHPYEMOTo HHAYKTHEHOCTEIO yreuxH T1. EMkocTs
AeMndupyomei cxeMbl NOIOMAET NMMKOBLIH TOK 3apAJia, OTPAHUYHREAL NHKOBOE Ha-
npsokeHne Ha 6e3onacHoM yporHe. B OTcyTCcTBHE Takoii CXeMBI IPH IMKAX BEICOKOTO
HanpsoKeHMs MoxeT GeicTpo npou3oiiti npo6oii MOSFET. C3 u C4 o6ecneunsaror
NPOXOXAEHHE CHUTHANA MOGOo# BLICOKOH YaCTOTHI, KOTOPBIH MOSBASETCA HA LEHT-
panbBoii Touke T1.

VYetpoiicreo TpebyeT nuTaHMaA ¢ HanpkeHueM 12-14 B i MakcuMaisHOro TOKa
Harpysku 10 5-7 A npu HacTpoiike Ha peaoHaHcHy10 yactoTty T1. Ecm npeanonara-
eTcA JVIHTebHaA paboTa ¢ IOJIHOM Harpyakoii, To Bcsa c60pKa cTpoyHoro TpaHchop-
maropa T1 gorokHa GBITE NOTpYXeHa B TpaHcdopMaTopHOe Macio. MacasaHas BaHHa
OHOBPEMEHHO OXJIAKJAET U obecneyuBaeT H30MAMIO IIPH BHICOKHX HANPSUKEHUSX,
HO IIpu 00BIMHO# paGoTe He ABAAETCA HEOGXOAHMOIA.

NMopagox cbopku ycrpoicrsa
B navane paGoTn! Has NPOEKTOM BLIIOJHHUTE CNE/YIONIHE Onepaliii:

1. Paznoxwure u uaenTHgHIUpPYITE Bce N€TATH H KOMIIOHEHTH!, CBEPLTE HX CO
cnenmdukanueii ycrpoitcrea.
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-

BbiXOAHOR

npoeon
«A» K MCTOKY Q1 T
Ucnonkayite
nposoa WR4
Coepunute Bu C ann l ' gmumy
NPUCOSAMHEHUA L_2 CepaeYHuKa.
: :nmcy [T 7] Vicnonwayiire
C3 unobrnapxe ! | oo
xoHpeHcatopa C4
«D» k ucToxy Q2 g:gemmn:aﬂ:ur;tomoro
npoBona, oGbIMHO uMeeT
amnuoesoocgnmpomanenq.e
— oKOno .
— — MCNONB30BATH B KAYECTRE

HEro NPOBOoA C HAMGONLWMM

OGpaTHbI NPOBOA, K 333EMNEHMIO BLICOKOTO HANPAXEHUA OFOHHBIM CONPOTHRNEHNEM

MOXHO HCNONL30BATL KEYECTBEHHBLIA MarHWTHLIR NpoBOA, #18, HO NyYWKe Pe3YNLTaTH AOCTUTAIOTCR NPU
BLCOKO43CTOTHOM NpoBoge LITZ. Bul MOXETE M3rOTOBUTL T2KO0I NPOBOA, B3RRB 6 KYCKOB MarHUTHOMO NPOBOAA
#26 W CKPYTHB UX BOBOKUHD

Puc. 17.3. [lopaborka cTpoyHoroe TpaHchopmaTopa A BuiNONHEHWA dyHkumi katywkwn Tecna T1
Npwaeuanne:
RERGACTENG CIOXHOCTH A0PAGOTIN HEKOTOPLIX CTPOMHBIX TPAME: YONMATOPOE FOTOBOE K MCTIONE308aHMO YCTPOHCTBO
MOXHO NproBpecThuepeawww.amasing1.com. K cHacThio, HeKOTOPHIE TN YCTPOWRCTE MOXHO Nerko Nepulpam., o oT-
PRNbHBIE U3 HUX He NepebupaoTea.

1. Ypanure M-06pasHbili GOIT 1 OAHY U3 NONOBMH Ceg V=m0 HexoTOpLIE M3 CTPOMHBDX TIHIH A IMETOP0S NPU NePEeVHHON
PAtOpKE MOTYT NOTHOMNOBITE YANEHUS CEACAEA0UISNTD MATEPMENI, NP STOM HEOGXOAMMO BUCIV.ALI XATHE OCTDLIM
NPEAMETOM AN OTAENEHWA CENASHHUKOR APYT OT APYra, NPUACKUE Hebanbluoe yeunme.

2. NogrorossTe GOGUHY S KyCKA NRICTHROEOM WM KADTOHHOM TDYGKA TAKOR /WMHD, KUITULIM NNAROMAET HACTAM CEDIR M-
Ka KACATLCA APYT APYTa.

3. HamoranTe NApANNRMLHO B3 MArHMTHLIX IDNBOAA # 18 pasHoro upeTa, caenaime no 10 BUTK0B ABORHONW OGMOTIM, OC-
TaBuMB BLIBOAKI N0 20 oM. PasHbie LBETa NPoa» NOMONYT MAEHTWDULMPOBATE BLIBE e,

4. HaxnesTe CrOTY HA TOPLB IGIKAOH NONOBMHDI £ 4 I 809, YTOG6 NOGAE NOBTORHON CHONKN OfXXI0BE/MCE 1DE OT/RAEMENS
YACTU CERAEYHIKE. 3T0 D0MKHO CHE:A3: ENTH 38300 MEXAY CSILNHMKEMM OKOJO 5 MM B KK A0MMECTE COSIMHEHVR.

5. NoMeCTUTE HAMOTAHHYIO Ha LUANe 3 KaTYLWKY HA CERAEHHMUKM U NNGTHO NPUKPENMTE NEHTOR.

6. OnpepenvTe 06paTHbLIA NPOBOA BTOPMYHOK OBMOTKN: STO GYNET NPOBAL NPHCOSAMHEHHBIA K 6338, JI0NXEH NOACHTH
OGO NEX AT YL, HO C NOMOLLIBIO OMMETPE N NO TEXHIMHECKAM X i T WCTHIEM BONDASONHIE I DUKLMEHTYETCR HAifTU
BAPUAHT C HAMGONBLLIMM NOFOHHEIM CONPOTUBNSHKEM. MeHbLISMY AMAMETDY NDUBOJA L FIKTCTIRYET GONLLISE NOMoH-
HOe conpoTHeneHne. HanpuMep, npw AmameTpe posoga 0,26 MM horoHHoe conpoTvinetive CocTaanmat 0,346 Om/m,
npu 2,05 mm —0,005 Om/M AKKYRATHO NEUKPENMTE BHELLIHWMA NPOBOS, K 3TOI TOUKE 1 € NOMOLLBIO CUAMKDHE & N K3YHyXa
CHuMUTE HaTsDxeHKe. NpoBepLTE APYIVE BLIBOAK, HTOOLI YOSAUTLOS, HTO MEKAY HAMM HET 3aMbIKAHUR.

NP MPOBEE MHAYKTUBHOCTA BTOPMMHON OGMOTINN Bbi MOXETE ODMGHTHDUETTLCS HA CNEAYIoLLME 3HaveHW: A Ha 00we-
Anertbix seonax Bu C - oxono 15md s, DHa Bu C-oxono15md w,

BONbUIMHCTBO CTPOMHLIX TREHE: SONMAMIDOR BHANOMYHB KATYLLKEM TeCna U AcITKHbI pABOTATL BUX KA4SCTES. YHEeXoTO-
PbXMMEETCH BCTPOEHHIA QMO B L0 O CEXLIM BTODIMHHON OOMOTIKM. ECNMB HEM B XKAHECTBE CEBABLIBAOLLENT) MATEDHUAN3
MCRONMbLIYETCA PESUHOGAR CMECD, TO €8 MOXHO YAAMTH; €CAM MCN0NLIYETCASNOKCUAHAN CMONA, TO TAKOA CTPOHHEN TPaHC-
GOPMATOP THLLIE HE UCNOM30BATL.
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2. Cobepure T1 na $peppHTOBOM MArHUTONPOBOJAE, KaK IOKa3aHo Ha puc. 17.3.
HamepbTe HHAYKTHBHOCTD JUISi IPOBEPKH YKAa3aHHOM METYKTMBHOCTH C TIOMO-
HIBIO MYABTHMETPA-KOMOMHUPOBAHHOrO Npubopa NaMe peHUA MHAYKTHRHOCTH,
€MKOCTH, COIIPOTHBIICHHS, TOKA, HAIIPSUKCHHSL.

3. Haroroere MoHTaXHYIO cko6y MTGBKT (puc. 17.4), miacTiKoBoe OCHOBaHME
H KPHI.IIKY, KAaK IMOKa3aHO Ha PHC. 17.5.

Martepuan: mct amomuHra 0,16 om

i 2 |
9
OraapcTee o n sepcT, nokasano 6e3
YCTAMOBXW NENecTKa MMM
(oBusero sasemnennn oi" mﬁﬂw *aoxv NOKBIAHHBIX x:;:smu.
OrsepcTue Am Orospcrs Am 81 ] Orscpormam
OTeepCTIR QR KDENNEHHR X
CreepcTve A OmepcT™, Ry A 01002
L ECI PO BOANTOPE TR
i CONPOTIRNGIN |
Bug naHenw cnepeny Bupn naHenu nanyTpu
1 33' { - | 2}_ i_
L] 1
I .
[} % N
I I
F —-19 5 = :
T  Orsepcvsam T
inpmpermeum OOHOBaHIrﬁIi
Bun cGoxy Bu1 CxeMbi CBEpXY

Puc. 17.4. N3rotoBneHne MOHTaXHO Ckobbi
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Marepuan: Nlexcar 0,16 cm, XenaTensHo YepHOTo UBeTa ANS NPUBNEKATENLHONO BHELHErs BUAA

OkonuaTensHbih BUg,
C OTOMHYTLIMK
BHU3 KPanAMK

Kpbilka ponxHa

COOTBETCTBOBATL
OCHOBAHMWIO, KAK NOKA3aHO
Ha pUCYHKE
[ % o 9[
— - -0 - — - - 66—
or o O
BEPCTUR AR YCTAHOBKU HeTuipe OTBEPCTHA ANM OXBATLIBAIOLMX
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Puc. 17.5. NarotoBneHne NNacTtukOBOro OCHOBAHWUA W KPbILLIKK

4. Cob6epure nIary, Kak NOKa3aHo Ha puc. 17.6:

- BCTaBBTE B NpeJlHA3HaYEHHbIE OTBEPCTHA NevarHoii rwiarkl PCB koHaenca-
Topst Cl u C3, cobmoaas noasipHOCTs, HOCKOJIBKY OHH 3JICKTPOMHTHYECKHE;

— BcrasbTe Takxke C2, C4, Cb;

- BCTaBbTe NOCTOAHHBIE pe3uctopbl R1, R2, R6, R7, R8. HeusonupoBaHHbI#H
BbiBoA RB aomxen 6u1Th noawniouen k Q1 g obecnieyeHns J1erkoro Aoc-
TYINA K KOHTpOAbHOI Touke TP1;

~ BcrassTe Q1, Q2, I, cobmoaas npaBIBHOCTb YCTAHOBKH B COOTBETCTBHH
¢ noxonepkoi 1a Q1, Q2 u ¢ kmovom s I1;

- mnpHnaniiTe BCe OCTANbHbIEe KOMIIOHEHTB! H OGpEeXbTe JHIIHHE NPOBO/A.
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INFORMATION UNL

JNenectok obuwero
3a3emneHua Ha
monTaxHoii ckobe

O6paTHuiii npoeOA
BHICOKOQ HANPSIXEHUS

O6patHulit NPOBOA 333eMNEHWA

BcraBbTe B NAATY TONLKO CRenyiowme
AETANM, NOCXONLKY APYre,
NOKA3aHHbLIE 3NECb, HE UCNONL3YITCR

B HACT! npoexre:

peanctopw R1, R2, R4, R6-RY9;
KOHOEHCATOPLI CI-CS
'rpanaucropu a1,02;

Muxpocxema 1 1;

NPOBOAA NMTAHWA, NOCECAN K
NepemMerHoMy conpoTueneHuio R30

CTpoMHuIA TpanchopMarop,
cpuc. 17.3

BLICOKOBONLTHLIA BLIXOA,

Puc. 17.6. PaamelleHre KOMNOHEHTOB Ha Ne4YaTHOM Nnate PCB 1 BHELHKE NOQKXMQYEHMA
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5. ¥YcranoBuTe KOMIIOHEHTHI Ha MOHTaxHOM ckobe MTGBKT. Beimonuure co-
€INHEHHA MPOBOAAMH MENIY COGPaHHOMH IUIATO#, YCTAHOBIEHHBIMH Ha ckoDe
JAeTANAMM M BEIBOJAMM NepBUYHEIX o6MoToK T1, Kak mokasaHo Ha puc. 17.6
u 17.7, ncnoabaya CKpydeHHbII BHHIJIOBBIH ITpoBoj #20 HeOGXOAHMOI JUTMHEL
O6paTnTe BHHMaHHE Ha cxeMy yctaHoBku Q1 1 Q2: onm fo/mKHBI GRITE H30-
JIMPOBAHbI OT TEILUIOOTBOAA-CKOOH CMOAAHOI npoknagxoi. IIpuxpemsre Bce
AETAIH K OCHOBAHMIO C ITOMOUIbIO ABYx BHHTOB 6-32xY2 nraek SW2/NU1. O6-
paTHTE BHUMAHHME HA JIMCT TOHKOIO H3OAMPYIOMIEro IUTACTHKA, KOTOPLIH JOI-
3eH GBITh MOMeINeH Mex Iy MeYaTHOH IUIaTOM M OCHOBAHMEM.

BuiXogHOR NpoBOA,

Mﬁnouoeuﬁ BT SW1
NUY ‘E

BcTasbTe TOHKMIA Kycok nnacTvka om obecneveHmua
MICNALAW COBAMHEHII MOHTAXHOR NAATH OT
3aMLIKAHWS HA METATMHECKYIO CxoBy

Q)
)
Ans npeporepauleHma uenpu
YAAPOB W OXOTOB OT
SNEKTPOMATHUTHOrO NONS HAREHbTE
Ha nepexniouareny Tuna Tymbnepa Kycouku
M3ONUPYIoWLEIA TPYOKK

Puc. 17.7. C60poyHbIiA YEpPTEeX YCTPOMCTBA B U30METPUK 6e3 NNaCTUKOBOA KPbILUKK

6. C momompIo ABYX BUHTOB, raeK M HeGOIBINX ILIOCKHX npokiaiok SW2/NU1/
WAL ycranoeuTe mracTukoByio Kpeiuky 8,89 cm na ocHosanme. O6patute
BHHMaHHE HA YETBIPE OTBEPCTHA JIA OXBATBHIBAIOMMX 32)KMMOB Ha CEKIMH
nepBu4HOM 06MoTKH T1, koTOpHIE PHUKCHPYIOT TpaHcdOPMATOP HA MECTE
(cm. puc. 17.7). Taxke o6paTrte BHMMaHie Ha OOPATHBLI IPOBOJ 3a3eMICHNUA,
KOTOPbIi NPOXOAUT Yepe3 HEGONALIIOE OTREPCTHE B OCHOBAHHIM M BOIBpALIA-
€TCs Yepe3 JIpyroe JJA COeIMHEHHA ¢ obmell TouKo# 3a3eMIeH .
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HAyra

Npwnasiite nnu

Cpue. 17.7

Puc. 17.8. OxkonyarenbHuil BUS NpoexTa «JlectHuua Makosa»

Npumeuanwe:

MnasMeHHan Oyra HAYMHAETCA B HWKHEHR YaCTU NECTHLIB! Y NOAHUMAETCA NO €€ HANPABARIOWNM, NOCTENEHHO Paclum-
PARCH, 3aTeM MCHE3AEeT B BepXHEe YacTy necTHUULL [lyra oueHb CKOpPOo BHOBL 06PA3YETCH B HYUXHEN HACTY NECTHUL U
1 24T 45037 ABVIKEHWE [0 OKOHYaHUA palboThi npoexTa.

OTperynvpyifre paccTonHue MeXAY HANPABAMIOLLIMMI NECTHULLH ANA HANEXHOrO OGOAIVOUAHIA AYTH, HO TAK, 4TOGLI OHa
HEeQCTasanacs CTauMoHapHOoIA B kakoili-nvbo YacTu necTHUUG:. OTperynupyiiTe BEpXHIOIG HAaCTb NECTHULL Takvum 00pasoM,
4710060 QYTa NOAHUMANACH A0 XENAEMO BHICOTH NEPE/ MCHEIHOBEHWEM, A 3aTEM ONFITL NOBTOPAAACE. NS NpasnnbHONR
PerynvpoBKi MOXET NOTPEBOBATLCHA 3HEHUTELHOE BPeMA U TepneHue!

1. Mpyaaiite ABYM NaTYHHBIM CTEPXHAM HOPMY, NOKA3aHHYIO HA PUCYHKE.

2. MNpoceepnute asa otsepctin 0,32 cM rayBunoii okono 1,27 cme kopnyce EN1, kak NokasaHo Ha pucyHke.

3. MpucoepMHUTE BLXOAHOM KOHTAKT T 1 KOAHOMY NPOBOAY, 2 NPOBOL, 3a3emMneHns - K apyromy. Npwnasiite nposoaanm
3arHuTe mux gna oBecneveH HANEXHOr O COBAUHEHUA.

4. YCTaHOBWTE PACCTORHWE MEXaY CTEPXHAMM BHU3Y 1,27 CM. CrepXHM B BEPXHEei HaCT LOMKHBI PECXOAMTLCS, PAcCTO-

AHWE MEX0Y CTEPXHAMMW YBENWHWBAETCA B BepXHeil Touke o 2,5-5cm.

7. Cobepure BCe KOHCTPYKTHBBI, KaK TOKA3aHO HA PHUCYHKAX, U HajaeHbte PVC-
Tpy6Ky (cm. puc. 17.8).

8. [IpoBeprbTe NpaBMIBHOCTD BCEX COEAHHEHMI, CBepUB MX CO CXEeMOii, HHade
cxema He 3apa6oTaeT. Hcnionbayiite oMMeTp, KOTOpBI MOKaXeT 6ECKOHEeTHO
GonBIIOE CONPOTHBACHHUE MEXAY OLHUM M JAPYTHM CTOKAMH OTHOCHUTENBHO
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METAINHIECKOro KOpIyca, YTOGh YOeRUTLCSH, YTO CTOKH [OAEBLIX TPAH3NCTO
poB Q1 1 Q2 nzompoBaHbl OT MeTALTHYECKOTO Koprryca. ITposeprre nasHbie
COEfMHEHNS M T.1,

Ecan pul cumTaeTe, 9TO BaM HEOGXORMMO MOTPYXKEHHE TpaHcdopMmaTopa B
MacJIo, 3aMEeHNTe KPBIIKY Ha crenuanbHyio PVC apMaTypy BHemmsnM auaMer-
pom 8,89 cm, npeanasHauennyio ana PVC TpyGku. 3Th aeTanm MOXKHO npHos-
PeCTH B OGHIMHEBIX X03AiCTBEHHbIX MarasuHax. B kauecTse yioTHHTENLHOTO
MaTepHaia MOKHO 206aBUTD Kiek PVC u peannoseiii noacaoit, yxasaHubie Ha
ynakoske. Vimelite B BHAY, 9TO MacasHOe HalOAHEHWE HEOGXOAMMO TOMBKO
A1 HeGONbIIOH HArPY3KH, KOTAA BLIXOJAHOE HAIIPAXKEHHE MAKCHMAABHO.

flopagok NPOBCYCHUA INCKTPHUCCKHUX
HCNRLITQOHUM

IIpm npoBepeHuM HCOBITAHNI YCTPOMCTBA BHINIOJHUTE CIEAYIONME ASHCTBIS:

L

IMonuocteio nosepanTe ock R3 npoTHe 4acoBoii CTPEIKN M BBIKIIOYHTE CO-
pMeeHHEll ¢ R3 nepeximouarens 81. BecraBsTe BpeMeHHBI IUIABKHE Ipefox-
panurenar Ha 10 A B gepskarenn.

IlpyucoeaunuTe TECTOBEIN NPOBOA K 3a3€MJICHHIO KOPIYCa M PacHoaoXuTe
APYroii erc KoHel| Ha PacCTOAHMH OKOJIO 2.5 cM oT BeIXpaHOro Kourakra T1.
310 camplil BaXHBI 3TAN.

ITogxmounre apanrep 115 B /12 B wawm 6arapelo, obecneursarouye 60/bIU0I
TOK Harpy3kH (2o 10 A). PexoMenayeTcs npoBepHTh BXOAHOE HANpsKeHNe
CXeMBbl U1 TOATBEPHACHHA 3PPeKTHBHOCTH paGoTEL.

Brnounre nepexnouaresns nutanusa S1 u oTmersre Tok nokon 1 A. Mepnen-
HO nopepHuTe ock R3 1o uacosoii crpenke, nabaropaiite ypesmuenne Toka
okono 2 A n 06pasopaHKe KOPOHHOTO Paspa/ia Ha BLIXOAHBIX KOHTaKTax. ITo
PeXUM OTHOCHTEILHO MAaJIOT0 BBIXOAHOTO HATIPSAKEHH S, M €T0 MOKHO MCTIOND-
30BaTh VIS NOCTOAHHOI paboTh! yeTpoiicTea Ges neperpesa. Y¥cranosnre R4
Ha CpefHEe 3HAUCHHE.

IIpomonxafite yBennunsath R3, ormMeTsTe peskoe ysernueHue Toka (OKOMO
7 A) u peaxuio Ha Beixoze. HysxHo HeMeUIeHHO BBIKJIIOUHTD YCTPOHCTBO, 10~
CKOJBKY B 3TOM pexumMe 6e3 ZoCTaTouHON HArpyakH (Hanpumep, HeoHOBOH
JIaMIIbl MK (MIIyOpecHeHTHOH TPyOKH) MOKeT GbITh MOBPEXIEHA KATYIIKA.
Ecrmy Bac ectb ocipumnorpacd, el MoxkeTe 3aKkopoTuThb Beixox T1 Ha semnio n
HaGmogath Tecrobie opMul curHaios (cM. puc. 17.2). Dro noareepixaaer
HOpaBWIbHYK paboTy ycrpoiicTea. Hmeiire B Buay, wro Tpancdopmarop cnpo-
E€KTHPOBAH TaKUM 00pa3oM, YTO PEXKUM NEPEKTOYEHHSA NOJEBEIX TPAH3NCTO-
poB MOSFET MOXeT NpOMCXOANTD JAKE MPH 3aKOPOYEHHOM BLIXOJE.
3amennTe npegoxpauntens 10 A niapkuM npexoxpasuteneM 5-7 A
Bcerasbre TpyGKy Xopryca 10 cm B mnkmion kpeiuky CAPL. Henonsayiite keit
PVC 118 repMeTH3aliiy 3THX A€TaNei M npefoTBpalleHus yTeYKH TpaHcop-
MaTOPHOrC Macaa. TO MOKHO CAENATH TOJILKO IOCJIE TOTO, KK Bbl YOCANIHNCL
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B NpaBHbHOI paGoTe CXEMbI, MOCKOJBKY B JanbHeinueM Manumyasuy ¢ Tl
MOTYT MOBPEAUTE KOPITYC.

HanosmnTe xopiryc Mac/ioM o Bepxueil yacTy Tpatcgopmaropa T1. Her ne-
0GXOIUMOCTH repMETHU3MPOBATh BEPXHIOK KPBILIKY YCTPOHCTBA, €CIH OHO
HCIIONB3YETCA B BEPTHKANBHOM NONOXKEHUU. YYTHTE, YTO 3Ta onepalus He
obg3arenpHa, €M BB UCIIOAL3YETE YCTPOHCTBO U1t IabopaTOpHBIX SKCHEPH-
MEHTOB, KaK OIMCaHo 3A€ECh.

Ipoaoaxairre 3KCIIEPUMEHTHI, Kak MOKasaHo Ha puc. 17.8 u 17.9. ITposeaure
3KCTIEPHMEHTBI € MCIIOB30BAHMEM CTAIBHON CTPYXKKH, Db, (IIyopecHeHT-
HBIX WJIN Ta30pa3pAJHbIX JaMIIl, HabJiojaiTe, KaK pa3nyHbiE MATEPHATBI pe-
ArvupyioT Ha TOKH BBICOKO#1 yacTorel. BoasMure HEMHOrO Hn'rpa'ra N HAHECHTE
Ha cTanbiyio crpyxky. HaGmogafite muporexnuyeckuii apdext.

Bumwmanue!  [posenaiite ocTopOoMHOCTL! He Mcnonbayiite XnopaTol M NepXnopaTyl B KOHSCTBE KPa-

aurenei nupoTexHuseckmx addertosl OHu npvHrHHT Bpeq solliemy 3gopoebiol

Puc. 17.9. MNnasameHHLIR Wap, 3aXUraioMiica OT BbICOKQYACTOTHOW 3HEpPruv
Kartywku Tecna — «wap GenHnka»

Npumevanne:

1. AKKYPATHO NPUNARAIATE KYCOK TOHKONO NPOBOAA K LLIEHTPANbHOMY BLIBOY NaMNONKK. 310 00LMNHEMA NP A0y1, HOH Nerko
nasetcA. 3beraiiTe neperpesaHuna.

2. NpucoegmHrTeKHeMY BebxoaHcANPoesoa T 1. YeTanoauTte raMnouxy Ha EN1 ¢ nomoLkio HeGonsiLuoi ckoBu v apyrim
NOAXOAMLMM CrocoBom. MicnoneayitTe HenpPoBOARLMIA MaTepwran,

3. Ucnonsayhre namny 13 cm, 100 BTX0POLLEr0 KRYECTEA. IKCHENUMEHTUDYIATE, UCHONL3YR PA3AVHHLIC AAMNbI, STOMO-
WET AATH MHTEPECHBIE PE3YNLTATHI.

4. He oCTaBNARTE AEMCHCTPALMIO BIIOYEHHO B TEHEHNE I/IMTENEHCO BDEMEHW, NOCKO/NBKY BHICOKOHACTOTHANA 3HEPIWR
MOXET BLICTPO NPOGTL TOHKOE CTEXNO 3TUX namn.
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feneparop monnun Tecna
¢ ONUHOW UCKPOBOro
pazpaga 75 cm

I7TOT NPONBMHYTHI 3/IeKTPHYECKHIA IPOEKT NPEACTARIAET Coboit npexpacHoe cpelt
CTBO /U151 AEMOHCTPALIMH OIBITOR B NOJMTEXHHYECKHX My3esiX HWIM NpHBJIeYs BHUMAHHE
yB/I€YEHHbIX SKCIIEPHMEHTATOPOB. Pa3pansl MOJIHMN BLICOKOH SHEPIHH, COTIPOBOMKIAE-
Mble BU3YJILHBIM M 3BYKOBEIM 3¢pdexToM, BuuleTaloT B BoyiyX. [Ipy npasrumbHOM Hc-
MOJHEHHM 3TO YCTPOHCTBO MOMKET CTATh 3aMeUaTe/IbHbIM pa3BicdeHUeM H CO3IATh Bre-
uaTmomee moy (puc. 18.1).

IIpoexT ONMCcaH ¢ HCIOAH30BAHMEM OGIGEAOCTYIHBIX MATE PHAJIOB, HO NOTpebyeT
HEKOTOpbIX crienH¢HYecKHX AeTaneii, KOTOphle MOXHO NpHOGpecTH Yepes cait
sameii pupmul www.amasingl.com (Ta6a. 18.1). PaccumreiBaiiTe NOTpaTHTL HAa HUX
okono 400 goarapos, ocTaIbHBIE KOMIOHEHTH MOXKHO IpHOGPECTH B MarasHHE pa-
IMopeTaneii. YeTpoiicTBO MCIIOABL3YeT ONaCHOe BHICOKOE HANIPAKEHHE M He pEKOMEH-
JyeTcsl MAIOOTIBITHLIM noab3opaTessiM. [lpy omicannm yerpolicTsa ocoboe BHUMa-
HME YaenseTcs 6e30nacHOCTH.

TaGanya 18.1. Cnewmdualmn QA reHBPGTIRA MOMHUA 75 ¢

O6Go3naveHne Kon-so Onucanne N2 8 Gaze
RaHHbIX

T1-T4 4 TpasscOPMATON C OrpaHeHmest NO Toky 4000 B, 30MA #4 Kv/03amp

Cc1,c2 2 Konpencarop 0,1 mkd, 6308 #1IM/E30

c3 1 MMnynbCHbin xonaencatp 0,022 mkd, 10xB #/02M/10Kv

FS1 1 Jlepxarens RpuEqpaHTand 1 Rpeacx anvTens 10 A

cot 1 CeTesoN LIHYD MUTAHHA C TPETHUM 333EMNRIOLLMM NPOBOLOM

A paloTh G GONLLLIMM YDOBHEM NOMEX
BU1 1 NpeXOAHOA MAONATOD ANA LHYDS MWTaHUA
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Puc. 18.1. MNeHepartop monHuit Tecna co BCNLILKO? 75 €M

Tabmua 18.1. Creundpmson gnareHepaTopamonHniia 75 av (fpoogonwerme)

OGoanavenwne Kon-so Onucanme Nz B Gaze
AaHHbIX

cup 1 ‘3aXM TUNA “KPOKOAM» [NA OTBOAA NEPBUMHON KaTyLUKKA

WIRE 1 Crangap il suroi npoeoaA # 14 PVC gnuHoin 2,5 m

COPTUB 15m Karywuxa meaHown Tpy6in 0,48 cm

TOROID 1 TopouaHbiA TepmMHan (ONLMA), MOXHO MCNIOAL30BATL
KONEHO NeYHOU TpYBn

WIRENUTS 2 KpyriHbie NpOBOROYHBIC Falikv

FAN 1 MoiyHpiliseHTUnaTOR 11,4 cm, 115 B nepeMeHHOro Toxa

TYEWRAP 3 HeiinoHoesie oxeaTtbiBaOWMe Aepxaremm 38 cm ana saxpenneqms C3

LS10 1 BropuqHas kaTywKa sclope, oM, puc. 18.3

CHKI10 2 Ipoccenu e c6ope, cm. pyuc. 18.4

FORMLS1 1 Tpybxa PVC ona LS 10 55,88 cM amHoii, erewmnia guameTp 10,795 0w,
crerxn0,32cm

FORMCHK 2 Tpybxa PVC ans ocHoesl CHKT 12,7x2,54cm

PRIBKT 4 JncT nexcaHa 11,4x5,08x0, 16 cm ans cxobbl NePEUHHONA KETYLLIKK

GRDPLT 1 TNuctamomikng 10,16x25,4x0, 16 CM A9 NNaTsl 3a3eMAEHUA

BASTOP/BOT 2 O6paboTtanran parepa 35,56>335,56x1,27 cMm (cm. prc. 18.5)

SPRC 4 TpyGxa PVC 15,24 cm, eHeummii ppamerp 2,54 om (cm. puc. 18.11)

ELECTRODES 3 5,080,95 CM CTepxeHs U3 BONBGPaMa WM MHCTDYMeHTanBHoR CTam  #TUNG38
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TaBmua 18.1. Cneupdukaumna g reHpaToEo MONHWA 75 av (oKoHvoHMWE)

O6o3anaveHne Kon-so OnucaHue Ne 8 Gaze
AAaHHbIX
MAIN BRACKET 1 W3roToBAeHWE NOKA3AHO HA pyC. 18.7
PVC SPACERS 3 WarotoBnenme nokasaHo Ha puc. 18.7
ELTRODE BRKETS 3 WaroToBneHMe NOKa3aHOo Ha p1e. 18.7
EDDBRKTS 2 WaroTosnesme eepxHeli n HvokHel cxol Ans BTOPYHHON KaTyllikn
noKasaHo Ha puc. 18.7
Swi 16 B 6-32x1 noiim
SW3 4 BuHTn 6-32xVe npoima
Swa 6 Burmu 8-32<2 groimva
SW5 2 BuHTni 8-32x1 groiim
SW6 4 Peabbosoii crepxetts %—~20x8 fuofmos (oM. puc. 18.11)
Sw7 16 BunThi a0 MeTanna #6xVe oiima
1 NaryrHbie BrHTe 8-32>2 moiima
NU1 16 Fafmn6-32
NU2 8 Maitkn8-32
NU3 12 Fafan 1/4-20
WAT1 17 NMnocxve npoknaaxm YioiiMa
LUG1 9 Jenecrku pns naikn #6
LUG2 S Jlenecna Y20
PVCCAP 4 Kpbiwwxi u3s PVC anm Hoxex ycTponcTsa {em. puc. 18.11)
COLLARS 3 CransHuie WwakGul C BUHTaMA
Sw2 10 JlaTyHHbIE BUHTH AN fispesa Bx2
SW10/NUT 4 MESKUE KDENEXHBIE RATYHHLIE BUHTLI 1 Faiikn 6—32</y
Swiz2 2 Menkne KpenexHbie AATYHHbIe BUHTBI Y4—-20x1Y:
NU12 4 JlaTYHHIE LIECTIPAHHLIS MaiiikiA AN YKG38HHDIX Bbille BUHTOB

OcHosHuvIC YKa3QHHA NO TCXHUKC
6c3onacHOCTH hepeg Hauanom paboTtor’

Bama kaTymka Tecsa BLIpaGaTbiBacT 3HAYUTEILHOE KOJIHUECTBO 3/IEKTPOMarHUTHOMH
3HEpPruy. ITO MOMXET NOBPEANThL KOMILIOTEPHbIE CHCTEMBl BCIEACTBHE Pa3pyluu-
TELHOTO BO3AEHCTBUSA MONEH Ha CBA3L H YYBCTBHTEIBHOE 3IEKTPOHHOE 060pyaoBa-
Hue. [Ipn paGoTe B611M31 NOg06HOT0 060PYAOBAHUA CUCTEMY CIEAYET SKCILTyaTHPO-
BATh B 3aIUMEHHOM MECTE, HAIPUMEP, B KIETKE fDapa,nea.

Ileppruunbie o6MoTkK TpaHcgopMaTopoB T1-T4 BbipabaTHIBAIOT TOK CMEPTEb
HO onacHoro HanpsxeHus. IIpukocHoBeHNE K TOUKaM, Ti€ OH IPOXOAUT, IPH IOA-
KIIOYEHHOM K MCTOYHHKY MUTAHMA CHCTEeME MOXET BLI3BATh ONACHBIN 1 Jaxe cMep-
TEJbHBIN yAap WM OXOr.

! B TexcTe KHHI'HM BCTPEYAIOTCA MOMETKH «BHHMaHHe!» — 3TO KacaeTcs BONPOCOB TEXHHKH Ge3o-
MIaCHOCTH. B aHHOM pasaene Kaxjpiil €ro MyHKT JOCTOMH 3TOH MOMETKH, MO3TOMY HeoGXomHMO
BHHMAaTEAbHO NPOMMTaTh, 3AMOMHHTh M HEYKOCHMTEIBLHO C/I€J0BaTh YKa3aHMAM BO M3bGexaHue
pasHoro poaa HenpuaTHoctedh. — ITpum. nayu. ped.
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ITpu pabote ¢ 060pyROBaHIEM HUKOTAIA HE CTOMTE HA MPOBOAAIMEI MOBEPXHOC-
TH, TaKOFH KaK LEMEHTHRIIN MON KM MoKpad 3eMiis. Jlna GezonacHoii ¥ onTHMATLHONH
paboThl yCTPOCTEA OUEHB BAXKHO MPABMIBHOE 3a3emicHye. OTCyTCTBHe pa3BA3bIBa-
fomux konaeHcatopos Cl u C2 MoxkeT co3zaTh HeGe30MacHbIE YCIOBHUA, CBA3AHHBIE
C HPOGOCM HANPAXKCHUA B INHHAX [IMTAHWUA HCPBH'-IHOﬁ LECIIN.

Huxorpa ne paboTaiite ¢ ycTpoiCTBOM B JIerKOBOCIUIaMeHgIometica cpeae, 1o
CKOJIbKY BCIBIIKA MOXET BHI3BATh Bosropanue. HH3Ko pacnonoxeHHble iepeBAHHEIE
HETAnHM KOHCTPYKUME TAKKE MOABEPEHB! PHCKY BOSHHKHOBEHMA Itoxkapa. Beeraa
obecneynBaiiTe JOCTATOYHYIO BEHTWIALMIO, MOCKOMBKY Pa3psjl IPHBOANT K 06pasopa-
HHIO 60JIBLIONO KOMUYECTBA O30HA.

IIpumenenye kaTymku Tecia AaeT BO3MOKHOCTD (PH3HYECKOrO KOHTAKTA C BTOPHY-
HOM LIENBIO paspsaja, YTO UCTIOAB3YETCA A AEMOHCTPALMOHHBIX Lieneit. O6paTHbIi
NpPOBOJ BLIXOMHOM KATYIIKH IIPH 3TOM JOJ/KEH GBITH HENOCPEACTBEHHO 3a3€MJICH Ha
3em0. ITpoBECTH TaKyiO JEMOHCTPALMIO MOKET MOABKO ONBUMKBIE U Kearuguyuposan-
notii onepamof. Hukorma He ocTapisiiTe cucteMy 6€3 HabmoneHNA B CIydae, €Cln ee
MOTYT BIJIIOYHTB AETH N HekBamnguumposaneble ocerurenn. Kpome Toro, syqie
He BKIIOYAaTh KATYIIKy Ha nepuog 6onee 10-20 ¢ 3a oaun pas.

Karymka MoxeT BripabaThisarh paspaast fo 90 cm. [Ipemaraercs pacosoxuThb
OCHOBHOI BBIKIIOYATEND NHTAHUS HA pa(:(:'rom-mn, l'lOCKOJIbe, €CJIM Bbl HAXOAHTECH
CAMMKOM OJIM3KO K BbIXO,I[HOl‘;I KATYIIKC, BCODbIMIKA MOMKET npousoﬁm B BAUICM HA-
npasneHun. Bce MeTaUIMuecKHe 9aCTH YCTPOICTBA AOXKHBL GbITh M30JIMPOBaHHI,
MHAY€ KOHTAKT C HUMH MOXET BBI3BaTh HENIPHATHLIE OXKOrH.

He ncnonesyitre npn6op B6IH3M 3ICKTPOHHEIX CTHMYJISTOPOB CEpPALIA M JPYTHX
aHanOrHYHbIX Npu6opos. Beersa npeaynpexaaiire spureneii 06 onacHOCTH HAXOX-
REeHMUs BOMM3H yCTpo#iCcTBa, €C/IM OHM HCIOAB3YIOT UM HOCAT € cOB0I1 YyBCTBHTE b
Hoe obopyznosanve. He paGoTaiiTe ¢ JaHHBIM ycTpOMCTBOM BGJIM3H KOMIILIOTEPOS.

MpUHLMNHANLHAR CXCMQ YCTPOHCTRA
(wauano)

Tpaucgopmaroper T1-T4 noppimaiorT obpraHoe Hanpskenne cetdH 115 B ao 8000 B
MEPEMEHHOrO TOKA H 3apMKAIOT HAKONNTENsHBIH KonaeHcaTop C3. Ou 3apsxaercs
yepe3 uckpoboii paspaaunk SPKGAP B Bijie MUKOBbIX HANPHKEHWE 1 GOpMUpPYET MM-
IyAbC TOKa B nepBuaHyIo Katyiuky LP1. Ilepenunan katymka LP1 u emkocTs C3 o6pa-
3YI0T PE30HAHCHLII KOHTYD, HACTPOEHHBIIT HA YAaCTOTY, KOTOpas ONpEAEAAeTCS MHAYK-
tuBHOCTHIO LP1 11 eMKkocTrio C3. DHeprus Tenepb NepeXofuT BO BTOPHYHYIO KaTYLIKY
LS1, koTopas Takxe HACTPOEHA HAa PE3OHAHCHYIO YaCcTOTY. 3aTEM 3HEPrus BTOpNYHOi
KaTyIIKH «BBIOpackIBAETCA», Clajas Mo 3KCIOHEHTE. BrIxoAHOEe BLICOKOE HAMpsKe-
H1e, BbIpabaThiBacMOE BTOPUYHON KaTyIIKOM, Terepb ABIAETCs QyHKunei 1o6por-
HoCTH (Q WK OTHOMmMEHNs eMKocTeil nepBryHoii LP1 w1 Bropuasnoii LS1 kaTyinex.
BaHO MMETEH B BUJTY, YTO HANPSIKEHUE HE 3aBUCUT OT COOTHOLIEHHS YMC/IA BUT-
koB. HckpoBoil paspsaHVK Teleps JOKEH ObITh BBIKIIOYECH, YTOOH! B IEPBUYHOM
LiENH BHOBb HAKOTMIACh SHEPTHA A1 Caeyiomero Bhibpoca. FickpoBoii paspsaavk
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HCIONb3YET HECKOJIBKO 3a30p0B, 3KCIIEPMMEHTAIBHO YCTAHABIMBAEMBIX JULA rapaH-
THH BbIKJIFOYEHUSA M IPEAOTBPAINEHHs] HOHM3AIHKN BCIEACTBNE Neperpepa. Ero anex-
TPOAB! MOTYT OBITh JATYHHBIMH MJIV CTaJIbHBIMHU JJIf OFPaHIYEHHOTO MCIOIL30Ba-
HMS, HO AJISl IPOAIOJDKUTENbHOI paboThl YCTPOHCTBA JOKHBI M3TOTAaBIMBATBCA U3
TYTOILIABKOrO META/LIA, HanpuMep Boabdpama. Ha BXos MoXeT nojgaparbcs Hanps-

wenwme 115 wrm 220 B, kak nokasano Ha puc. 18.2.

Obpature BHUMaHWe Ha

BEHTUMRTOP ANs

OXNAXAEHUA UCKPOBOIo

pa3pagHuKa

m ]

I
I

4KV

115 8 60 'y nepemMeHHOro Toka

P

Tepmunan

TAP LSt

perneeTm
BAOWER
7 " 3]
Fvhia 323eMACHUA PUTaHWA @ ®

3Ta CXEMA NOKAILIRAET FHE3A0 HAGMNIOAEHWN
3@ TOKOM BO BTOpYHHOA uerm J1,

XOTOPOE HepBa3aTeNbHO NPM OBLIMHOM
MCNONL30BAHWK YCTPOICTBa

Hcnonbayiite BMHT oA HENDCPEACTBEHHOTO
3a3emnelus Ha 3eMNI0 U NPOBHMKa
GezonacHoro paspaaa

FS1

c1

L1GRD
220V 1PH

TAP
LP1

Ls1

uﬂuhm 3a3emMneHun
NUTaHuA

220 B 50 My, nepemeHHOoro Toxka

Puc. 18.2. Cxembl NEpBUHOro ceTesoro nuraxdua ot 115 n 220 B 50/60My
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NMpuHUUNKHANLHAA CXCMQ YCTPOHCTRA
(oxonuanuc)

Ha puc. 18.2 nokasannt cxeMst BKmioyeHns tpancgopmartopos T1, T2, T3, T4 npu
nvranum oT 115 1wm 220 B, OHM coeanHAIOTCA NapayUIe/IbHO-TIOCAEA0BATENBHO Ui
obecneyeHns BeIxogHoro Hanpsoxkeuns 8000 B, 60 MA. Bropuunbie KaTyIIKH COeRH-
HeHbl ¢ 001meii HelTpaibHoH TOUKOM 2714 oGecTieyeHH 3a3eMcHus. JTa CXeMa obec-
neyHBaeT HanpsixeHHe 8 kB Mexry KoHeYHDLIMH BLIBOZAMH TpancgopMaropa, HO
TONbKO 4 KB Mexy KOHeuHBIM BEIBOJOM TpaHcgopMaTopa U semieii. [lepbuunbie
LIENH COeAMHEHDI [0 CTAHAAPTHOI cXeMe moaxmodenna nuranus 115 s 220 B.
Baxno yunteisath hasosbie TOUKH (Hayana ¢pas), ykasaHHbIE PAAOM C OGMOTKAMIL
Hx nHeobxoanmo co6moAaTh 1 B IEpBHYHBIX, 1 BO BTOPUYHBIX Liensx (M. puc. 18.2).

Buumanne!  meitte 8 Brgy, WTO NEPBUHHOA LUenb gorkHa BuiTb MBONMPOBaHQ OT BTOPUHHOI.
BropuHoR KOTYLLIKQ coegrHeHa HenocpegeteeHHe co ckoBoli 3a3emneqa GRDPLT

Inasxwii npeaoxpanuTtens 10 A npeaHasHavyeH 1S npeJOTBpame HUA KaTacTpodur
JECKHX NOBPENIEHNH OT 3aMBIKAHMiA, Npo6oeB U T.A. TpeTuit sazemustommii npoBoy,
TpexnpoBonHoro muypa mrranus CO1 coemuren co cko6oii 3azemnerms. Ja ckoba cny-
AT TAKOKE JUIS 3a3EMJIEHMS BCEX 31EMEHTOB cucteMbl. OHa fo/mkHa GbITh Henocpes:
CFBEHHO TOAKMOYEHA K BRIEIEHHOMY HAle)HOMY 3a3eMiieHmIo. Bl BuauTe, uro obuue
TOYKM KoHzgeHcaTopos Cl n C2 coepHeHsl TMHUAMM [1€peMEHHOTO TOKa CO CKOGOi 3a-
3eMJIEHHA. TH KOHAEHCATOPBI CO3/IAIOT OOXOHYIO CXEMY JIS MMITY/ILCOB MOMEX, Tpe-
JOTBpAIIAsA VX MONAJAHHE B CETh MUTAHMA, YTO [O3BOAECT MUHHMH3NPOBATD HIH JIake
COBCEM MCK/IOYMTH PHCK MOBPEKICHUSA YYBCTBUTEILHOTO 3/IEKTPOHHOr 0 060pyAOBAHMS.
CucreMy MOXHO NOAKTIOYHTD K OTAEIBHOMY PETyIMPYEMOMY TpaHCc(opMaTopy I/ pe-
IYIMPOBKH BLIXOJHOTO HATIPSKEHM.

Ilpy KOHTAaKTE € META/UIMYECKUMH OpPraHaMM YTIPaBJIEHUSA BBLIXOJHOE HaIpsiKe-
Hye YCTpoMCTBA MOXET BLI3BaTh HENPHATHBIH 0XOr WM mok. MoxHo ynpapasaTs
BKJIOYEHHEM H BbLIKJIYCHHEM CETEBOro NUTaHUA, BCTABHB HWIH BBIHYB BMJIKY M3
PO3ETKH WIN HCIIONb3YA YAAICHHBIIH BLIKIOYATENb.

PyHKEHOHAMLHOC HOZHAUCHHC OCHOBHLIX
KOMNOMCHTOR YCTPOHCTAA

Huke onucanbl GyHKIMN KOMINOHEHTOB KaTymku Tecna.

Bropuunan Karyuka LS1

HIMeHHO 37ech BrIpaGaThIBAETCA BHICOKOE HANMpskeHHE. KapKacoM KaTymKH A0/KEH
GLITh OUEHDb XOPOIIMH N30JATOP C HU3KHM PacCEAHUEM BHICOKOYACTOTHEIX TOKOB.
IpeanoyuTUTENBHO MCTIONL3OBATL MATEPUAN, KOTOPBIH He GyaeT o6ymMBaThbca NpH
npo6oe. BUTKM JOMKHBI 6T POBHBIMH H INIOTHO HAaMOTAHHBIMH, BUTOK K BUTKY
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u 6e3 nepexnectob. CKpemMBaHNE MM HANOKECHHE BUTKOB MOXET BbI3BATh CEPbe3-
HBIE NpobJieMbl B pab0TOCNOCOGHOCTH YCTPOIHCTBA 1 ABAAETCA IPU3HAKOM HEpSALI-
JIMBOCTH M MAI0H KBasTpHKaum. MOsKHO NpHGIH3NTENbHO pacCUHMTATD PE30HAHCHYIO
4aCTOTYy BTOPMYHOI KaTyIOKH, €C/IH PACCMATPHBATD €€ KAK YETBEPTHBOJHOBYIO CEKIHIO
AJIUHBL, paBHO peaibHOH AIMHE HCTIOAB3YEMOro MpOBOJA. YMEHBIEHHE 3TOH BN
YHHEBI MOMKET OBITE BBI3BAHO JOMOJHHTE/LHON €MKOCTBIO BCACACTBME MOHM3ALMY B
BEpXHeiH 9aCTH KaTymK{ IpH paspsije.

BovixogHoW TepMmHuHAnN

IToxazaHHBII 31€Ch BBIXOAHOI TEpMHHAI Balllei CHCTEMBl HMEET BHA TOPOHMAA IH-
amerpoM 30 cM. 3To Aoporasi M HEYACTO BCTpeyaomasnics getans. Ecav pac He nare-
pecyeT BHEIHMEI BHA, MOXETE MCNOJb30BATH BMECTO HEE JaKe NATPy6OK nevHOoH
TpyOHI.

Tepmunan pemaeT ZBoiiHY© 3a7a9y. Bo-iepBbix, OH ABIAETCA 3NEKTPOCTATHYEC
KHMM 3KPaHOM H 3al(HIIAECT BEPXHIOIO YaCTh BTOPHYHOI 06MOTKY OT I[yTOBOTO pa3ps-
Ia B Bo3AyX. Ilpn nyroBoM paspszne MOTYT GBITh YXYAILIEHbl XapaKTEPHCTHKH 1 MOX-
HO CKedb KatymKy. Bo-BTophiX, no6aBneHue snekTpruueckoil eMKOCTH B BepxHeii
YacTH YETBEPTHBOJIHOBOI CHCTEMBI YBEJIMYNT TOK Yepes KaTymky. JT0 HaMeHeHue
NapaMeTPOB YBEINYUT 3HEPrHIO HCKPOBOTO Pa3psa 3a CYET MEHBIIEro KoMMYecTsa
paspAnOB B e fHHMITY BpeMeHn. [oBopst MaTeMaTHYECKH, EMKOCTE HE OPaHHYEHA, 32
HCKJIIOYEHHMEM TOTO, UTO PE30OHAHCHANA YacTOTa YMEHbIIAETCA 10 Hepabouero ypop-
HSA. B Hacrofinee BpEMﬂ MBI pa:ipaﬁaTblBaEM KOMl'le]TepHYID nporpamuy, AHAIN3H-
PYIOLIEYIO 3TO BAXHOE CBOHICTBO, KOrJa OHO MCIIOJIb3YETCs IJIA YBEJIMUYEHHS HaNTpsxe-
HHWA H 0I5t JIPYFH.X pe30HaHCHb!X CHCTEM ¢ HEMArHHUTHBIM Bsaumoneﬁcmnem.

Mepsuunan xaryuxa P1

Jra xaTymka paboraer coBMecTHO ¢ koHAeHcaTopoM C3 m BMecTe ¢ HUM JOJUKHA
¢opMHUpOBaTL PE3OHAHCHYIO CXEMY € YACTOTOI, paBHOIl pe30HAHCHOM JacToTe BTO-
pHvuHO#M Katymky LS1 ¢ cooTBeTCTBYIOIMMM BLIXOAHBIM TEPMHMHAIOM. DTO peryampy-
€TCA C IOMOIBIO OTBOJA, KOTOPBIH NO3BONAET MOAKMOYNTHCH B MoO0i1 TOYKE KaTym-
ki. Mlcnonpbayercs HensoIHpORAHHBI TPOBOA M3 YHCTOI MeAK GOMBIIOro ceYeHUA
WIN MeZHas TpyOxa ¢ aunamerpoMm 0,5 oM wm Gosee, YTOObI COOTBETCTBOBATH BHICO-
KMM TOKaM NepBUYHOrO HAKOMUTER N3-3a 60JIbIIOro 3HaYeHMA JOGPOTHOCTH.

B3aumogeiicTane

Bropuunan katymka 151 cBsizana ¢ nepeiunoii karymkoii LP1 u sia sdupexTnBHOI
paboThl JomKkHA OBITH HACTPOEHA Ha Ty ke dacToTy. BaauMogeiicrene Katymek He
AO/GKHO GBbITh CIMILKOM CHIIBHBIM, TAK KaK GMEHMA MOTYT BbI3BaTh OGpa30BaHME Yaa-
CTKOB [IEPETpEBa Ha BTOPHYHOI KaTymuke. Ecim ske B3aMMoJeiiCTBIEe HEAOCTATOYHOE,
3TO He obGecneunT HAAEXKAEe nepefauyn SHEPruy Mexay KaTymkami. Bur MoxeTe
IIPOBECTH 3KCIIEPHUMEHTHI, M3MeHAd nogokeHne LS1 ¢ noMompeio pasMemeHns ee Ha
JEPEBAHHBIX OJI0KAX.
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Ilcnponoii pazpa SPHGAP

HIMEeHHO 3/ech HAKOIUIEHHAs! B KOHAeHcaTope C3 sHeprus nepefaeTcs B IepBHYHYIO
uHAyKTHBHOCTD LP1. Snextpojipl paspagayka KOMKHBL ObITh OTPEryIMpPOBAHbI T2-
KUM 0Gpa3oM, 9TOOH 06ECNEUHBATE YETKHE «IEHCTRUS» U «OTKIIOUEHHS».

Ouenb BaXKHA PETY/IMPOBKA, 00€CNeqHBaIOmas A0CTaToY kI 3apsay C3 1o npoGos
wil nepexmovenns. [TJoMaure, 4T0 3HEPrus cucreMbl ABaseTcs GpyHKnMell Kksaapa-
Ta HaNPSHKEHHUSA 3apsja Ha NEPBUYHOM KOHJeHcaTope. Baxzo, 4ro6hl paspsaaHik
NOJIHOCTHIO 3aKPHIBAICA A0 TOTO, KaK TOK BTOPHYHOMR LE€N¥ ZOCTUTHET MAKCHMyMa,
dHeprus TOKa BTOPHMYHOM LN He JO/UKHA NEePEAaBaThcs 06PaTHO B NICPBHYHYIO
Lienb, 3TO BLI30OBET HENPaBIIbHYIO PpabOTy HCKPOBOro paspsjiHiKa, o6pasopaHue
Pa3pyIHTENLHBIX YJ10B HATIPAXKEHH, YTaCTKOB nieperpesa H 1.4. Ecim npeanonara-
€TCSl YaCTOE HCMONb30BAHHE KATYLIKM, PEKOMEHAYETCS NPUMCHATD JUIS MCKPOBOTO
PaspsaHKKa BOIL(PAMOBBIE 37IEKTPOAbI.

NMepauunviit xongeucarop €3

B 3ToM KOHIEHCATOPE HAKAIUIMBAETCA Ta SHEPrid, KOTOPas nepelaeTcs B nepBuy-
HYIO KaTYIKy CO CKOPOCTEIO, ONPEAENAEMOIl pe30HAHCHOI YacTOTO!H KoHTypa. Jaa
obecrnieyenns 3¢pekTHBHOI paboTH yCTpOicTRa 3Ta LeNhb JOMKHA paboTaTh ¢ CHJIb
HBIMHM TOKaMH M UMeTb HH3Kuii KoadypuienT paccesans. HMeiite B BUAY, UTO MU
3TON LeNH JODKEH MCNIONb30BATHCA CHCIMANBHELI KOHXEHCATOD, HA)XO CAEANTH 32
€ro Koa(ppHUIMEATOM PacCessHUA H CTIOCOOHOCTLIO PEaripoBaTh Ha OGpaTHEIE TOKH.

flpoccensy suicoxoi yacrorol CHK1

Ira nerans Heo6xoaMMa A GIOKMPOBaHKA BHICOKOI PE30HAHCHOM YacTOTH, & Tak
€ FApMOHMYECKHMX HANPAKEHHH M TOKOB, MIYIIMX O6paTHO B TpaHcgopMaTop. ITH
TOKH MOTYT CO3JIaTh Pa3spyIIMTEIbHBIC HANPSHKCHHS, KOTOPbIe ¢ 60IbIOoi BeposTHO-
CTBIO BHI3OBYT MpeAAeBPpEeMEHHDIH Npoboil 3ToI AeTaH.

NMlopagox cGopxu ycrpoicraa

ITpu c6opke katymkn Teca B Hame#i 1a60paTOPHI MBI BBHTOJIHWIH YKA3aHHYIO HHXeE
NOCAeAOBATELHOCTL Onepanmii. Bel MoxeTe caMi onpeaenuTs BApHaHTLE COOPKH,
HO €CJIM [IPM 3TOM Bbl H3MEHHUTE NMapaMeTpPhbl CXeMbl M HOMHHAJILI 3JIEMEHTOB, MBI HE
MOXXEM rapaHTHPOBaTh O6emaHHy10 3¢ peKTUBHOCTS PaGOTH! YCTPOTicTRa.

1. HzyuuTe BCe 4epTEkKH, CXEMbI H PHCYHKH.

2. Ecym Bbl Ky HaGop, WIEHTHOULMPYITE BCE ACTANMM U 371eMeHTHL. Baxuo
y4eCTb CICAYIoUIee: apMaTypa, PAcriONOKEHHas OKOJIO NIEPBUYHOMN KaTYIIKH,
JOKHA OBITh BHINOJHEHA U3 JIATYHH,

3. CoGepure BrOpstuHyIo KaTymky LS1, kak nokasano Ha puc. 18.3.

4. Cobepure apoccenu CHKI, kak nokaszano Ha puc. 18.4 (1ionagobarca aga
npoccens).



NoprgoncGoprmycrpoiken 261

OTBEpPCTURA AR KOHLUOB
RpPOBOAOB

PVC-1py6ka C BHEWwHUM anameTpom 10,8 om,
crenkamu 0,32 cm, pannoii 60 cm

AnommHnesan cxo0a C LieHTpanbHBIM
oreepcruem 0,64 ©M paamellena Ha
KOHUAX KATYLUKW 4N HAYANLHON HAMOTKW
TApOCapmT OTBEPCTHE W NPUKPENAEHUA OCHOBAHUR W
0,64cmm uapexbtg sHed pessby\\ BEpPXHEro Tepmunana. Nposopa
0OMOTKM KATYLLKM 3NEKTPUYECKM
NPUCOENMHAIOTCA C NOMOLULIO NETYHHDIX
BUHTOB, KaK NOKA3aHO HA PUCYHKE

TNpoceepnyTe ¥ HApEXLTE
peasly ans BuHToS 1/4-20

Mpumeuanne:

Pacronoxure Kapkac KaryLLIKWM Ha BAry, CNONL3YR LGHTPANLHLE OTBED-
c1vis B cxobax, v 3akpenuTe oaMHKoHeLL, Teneph Kapkac MOXET 1erko BRALLATL-
CH ANA HAMOTKM NPOBOAA.

Pacnonoxmre MOTOK NPOBoAa GOALLLOTD Cevenna #26 nnpoTaHuTe ero e
OTBEPCTUA HA OAHOM KOHLE Kapkaca. MpukpenuTe ceoBonHbIA koHeuk cxobe ©
MNOMOLLBIO OAHOTO W3 BUHTCB.

HauHuTe HaMaTLIBATEL BATKM, COXPaHARA HaTFXXEHWE NPOBOAA, HE AIONYCKAs
OOPAN VA YIN0B N HANOXSHWA NPOBOAA. HamaTsiBaATe NpumMepHo 2,5cm3a
a3 1 NOKPLIBAATE LWIENNAKOM OPAHXEBOT0 LIBETA WIW ADYMMM M3ONMPYIOLLM
BAUSCTEOM. Bcerpa dmkcupyiiTe KoHeu NPOoBOAA C NOMOLBIO KNEMKOM NeHTS,
NOCKONBLKY NMPOBOA HY B KOSM CTYHAE HE I0ITKEH PA3MOTATLCA. HamOTKa kaTyul-
KU HYEM 3HAUMTENBHO o6nervyaeT NpoLEcc.

B cobpanHom Bruae katywwka cofiepxut okono 1000 8UTKOB W A0/mKHE GbiTy
HacTpoeHa HavacToTy oxono 200 kU B CouGU g#M COCTORHMW. MiMeiTe B By,
4TO O6MOTKH AOFDKHD MATH B TOM XE HanpasneHuk, 4T0 M 0OMOTKM NepeiHOR
amywknlP1.

KaTywuka nomxHa GbiTb OOHEDUIIHHO “MCTOR M BHY TR, MCHaPYM. VICnons-
3yiATe N3ONPONMUNOBbLIA CNMPT IR O4MCTIKM M JAITE Kapkacy BHICOXHYThL. HaHo-
CHTL CNOW OPAHXEBOO LLIEANAKA CNEAYET Ha BLICYLLIEHHY!IO MOBEPDXHOCTE MPU
Cyxoiinoroge.

<— Bropwinan obmotka .
SWIZNU12AUG2 —\
Crobac SWIONUT
pe3sBoit 1/4-20 Eq
{ I 11 Ve
3 OcHoeanue BASBOT

r /
x GRDPLT Ha puc. 18.13 ann 3asemnetinn
HO 3EM/NO NENOA BT obGMoTIon,

370 04EHL BAXHO LA 0GecneyeHn 6e30NacHOCTH
¥ NPABUNEHOR paboTul

Puc. 18.3. C60pka BTOPH4HORN KaTylLKu
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Wcnonb3ayerca PYC-Tpybka anmHo# 12,7 cm
M TOALMHOM cTemok 2,54 cm

JenecTkk 419 NaAKK ¥ Mankie
NATYHHLIE BUHTH

Yurute, UTO XOTA DEppUTOBLIE
CEePAEHHAKM NOKA3AHLL, OHA HE
obA3aTeNsHL Ans obbMHOTO
npUMeHeHus

DeppuToBLi cCepaeunmk 7,62x1,27 cm
PACNONOXBH Ha paCCTORHIM

2,54 CM OT OCHOBANMS ANk

yhy Ka4ecTsa Olx c
WHAYKTHMBHOCTHIO HIDKHEN CexLm
Karylukn, 3aPKCHPYATE ©

NOMOLWBIO KNeR-TrepmeTHka RTV

ol i B
gg“g."m HCNONL3YRTE KyCOK cwpo@:oaa
Kpbiuka
JlaTyHHuiid BUHT A7 fepesa
“ Ga

Puc. 18.4. Karywka 3awmtHoro gpoccenst CHK1
MNpumesanue:
1. CHauana NpunasiiTe KyCOK MarHMTHOro NPoBARA # 26 k BepxHemy nenectky. HamoTaiTe oxono 2,5 cmnpornaa cuktep-
BANOM M HEHECUTE LIGANAK.
2. M 000/oKMTe HAMOTKY OCTABLLIMXCS 5 CM 1 NPURASITE NPOBOA K HYKHEMY NenecTKy, Kak NOKA3AHO Ha PUCYHKE.
3. HanecurewennaxkHa oSmoTky.
4. Berassre (hepputossili CepacuHnk 7,62x1,27 cm B KATYLIKY. CM. 3aMEHAHUE HKE.
5. COOPKA YCTAHARNMEAGTCH HA HYDKHEM OCHOBAHWA CNIOMOLLILIC NNACTUKDBOR KDBILLIKV W GHKCHRYETCA BuHTaMK, Oxa Te-
NepbIMOTHO BCTABNEHA B KPHILLIKY SNA CTAGUM3ALIM €€ NONOXEHA.
6. MIHOYKTMBHOCTL A0MKHA LOCTRAMATL 0K0M0 0, 10,4 Mk H.
«HaMoTars CMHTEPBANOM» O3HA4YAET BIRTHL ABA NPOBOAA OAHOMO 1 TON0 XE PAa3MeNa 1 HAMOTaTL X NARaNNeNLHO, a
3aTEM YOANUTE BTOPOR NPOROA, NPV 3TOM MEX/AY BUTKaMK 0OpasyeTCAUHTEpBan.

5. Toarotosere BepxHioio BASTOP u mmkmiolo BASBOT cexnmm ocHOBaHMSA,
KaK okazaHo Ha puc. 18.5. FmeiiTe B By, 4TO He BCe OTBEPCTHA NPEABAPH-
Te/JILHO NPOCBEPIeHB], ITOCKOJIBKY HX PACIONOKEHHe Jydlle OIpPeleJUTh 10
PEBHOMY PacTioIOKEHHIO KOMIIOHEHTOB.
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14.07

I N 6257 o

W3roToBLTE BEPXHIOK K HUXHICID CexLmK 13 Ganepbl 1,27 cm.
UenTpst oTBepcTHin 0,64 CMm pacnonoxXembl Ha paccToRHmMK 1,59 CM OT BHEWHMX Kpaes

O 14.0

UewTpansHoe oTsepcTHe
DA 3asemneHnn LSt

MOXHO TaKXe BLICEEPANTL CexLmIo FyGuHoit 0,32 cm

DA pa3melleHna npoknaakm us PVC 2,1 cm,

3710 HechxoarmMo cASNaTh A0 CBEpReHna oTeepcTiéi 0,64 cm,
KaK nokasaHo Ha puc. 18.11

o (o)

Puc. 18.5. MarotoeneHue BepxHein BASTOP u HuxHeit BASBOT cekumii ocHoeaHusa

6. Harorossre mactukossie ietamu PRIBKT B cootBercTum ¢ puc. 18.6 (Hyxus!
ueTsipe Aetanu). FiMeiiTe B ByIy, 4TO pacnonokeHne oTBEPCTHIl Ha 9THX JIeTa
JIIX AOJDKHO GBITH BHINONHEHO TOYMHO TaK, Kak NoKazaHO. HaroTossre getamm
HCKPOBOTO Pa3spsiIHMKA, KaK [0Xa3aHo Ha puc. 18.7. O6parure Takke BHIMA-
HME HA BIJ CBEPXY H ClIEPEIM HCKPOBOro paspsaanmrka (puc. 18.6 1 18.8).
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Marepuanom CRy»uT ANCT neKcaHa Cxolti nepemuHoi katywu PRIBKT (rpebyorca 4 cxobm)

(nonuxapBonara) 1,52 cm
4.50° _i

2.007
1.50" MNpopesun BLNOAHMOTCA CREAYIIIMM 06DA30M: CHauana
- NPOCEEPNMBAINTCA OTBepcTHA 0,635 oM ¢ ueHTpaMu yepes 1,27 cm.
l— 1.00" 3avemM HOXOBKOA NpoMMAnTE Npope3wn. Ecnwv y 8ac ecTs Gonee
TOMHbIE MHCTPYMENTL!, Bl MOXETE NPUAATL NPOPE3AM
—={ 0. 50" KOHMMECKYIO POPMY, YTOGK TPYOKH (PUKCHMDOBANKCE B HMX. 1.00"

prﬁxw DONXHLI pacnonararbcﬁa npope3iv

U To U U
NI

OTeepcTuA pnA YCTAHOBKM TPYGOK L
S $ NN » 17
— 0.60" |~—
Bwa, ceepxy HA UCKPOBOW PaspaaHWK
L — Sw4

o]
o [m

SW4

?

Jna avoit c6opxn HeoGxoanMo umeTts 12 BuHToB SW7
Puc. 18.6. Wsrotoenexne nnacTUkoBbix aetanein BTCFABP
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Marepuanom CnyxXuT ANCT OLMHKOBAHHOTC MeTanna #22

— Bce oveepcTun umelot amamerp 0,42 pna tounoit O
HacTpOIiKW BuiDABHUBAHKA TOPLIOB 3NEKTPOAOE
OTHOCUTENLHO APYT APYTa

*
I :
RO :
| |
s ¢ °

i
i

e.-
[

! Y !
Cxo6a pnn anexTpoaa (MCnonb3yoren 3 cxobui) NMpoknaaxu PVC (»cnons3yiorea 3 npoknankm)
1: I
——
1{ ! OteepcTus
() | |o28cm
ey
16 (i)
WA BAR }
NENecTxos 3" 1
o —3 —
— —_

4 HeGonuwme orsepcTun 0,48 oM

T Lllaii6k: AOAXHB
' pacnonararscn no
T3 —-_——‘cP— - —— LeHTDY OTBEPCTVA
—_— 0,95 cMm, 1 X HyXHO
) TWATENLHO NPUNAdTL
] ] | ra3osofi ropenkoi

Puc. 18.7. M3rotoeneHne NCKPOBOro paspaaHuka
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WaroToBbTe M NpoBepLTe NeTanu B COOTBETCTBMM C puc. 18.7

CranbHbie waibi: oMxHL G6Ts NPaBUABHO PACNONOXKEHL
W NpUNanHe: K ckobam. UCnonsayidte rasoByio NanntwHyio
namny W ceoio uaoBpetatentHoCTh. OTBEPCTUR NONXHL
obecneynBaTs NPaBUNLHOE BLIPABHUBAHWE

Topuos anexTponoe
Bextunarop
O O
LUait6u NpwnasiTe wanbu
- K ckoBam
InexTpoak
(ucnonsayoTea 3 anextpoaal) O L O J 0
L7 CxoGa
(wenonbayoTea 3 ckobol)
Kpenex u3 SW4/NU2/LUG2
w7 (mcnonb3yoTes 2 koMnnexTa}
CM. CreymuduKaumd
L
\ Mpoknaaxa PVC
f——— (uamnssymcﬂ
3 npoxnagxu)

L omes N =~
B
(Heooxoa.«uo 12 wryx) OcrosHan ckoba

Puc. 18.8. CHopka CKpOBOro paspaaHnKa U BEHTWIATORA

MaTepranoM CAYXUT ANOMUHKWA TONWMHOR 0,08 oM

S - S U - YU S P U o-—tq —
00
Ea— C1
Boe ~maancrmi 0,36 cw ( I® 230 a0
- \o/
o 1.25" o} 2,00 } 175" 2.00- !
e S ——

JANA NPaBUNBHONO PA3MELUIEHHA TLBMODODMATOPOB
MCNONLIYATE YKAIAHHLIG OTBEPCTHA

Pwuc. 18.9. WarotoeneHne BTCFABM w c6opka nnat sazemneHna GRDPLY
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7. HaroToBbTe MeTALIHYECKHe feTanu, o6osnadyenHsie GRDPLT (puc. 18.9).
O6paruTe BHUMaHHe Ha OTBEpPCTHA Bas ycTaHosku T1, T2, T3 u T4.

8. Cobepwure cexumio nepBu4HON KaTymku, o6osHadenHyio BTCPRI (puc. 18.10).
3T0 MOKHO JIETKO CHENATh, IIOCKOJIBLKY MeZHaA TpyGka 0,48 cm 06braHO akky-
PAaTHO HAMOTAHA Ha KOHTelHep. YcranosuTe cko6ul PRIBKT ¢ nomomsio na-
TYHHBIX BUHTOB JIs1 JiepeBa #6. AKKYpaTHO pPacrofioXuTe BUTKH KATYIUKH, KaK
3TO MOKa3aHO HAa pucyHKe. IlpucoeanHuTe KyCOK M30MHMPOBAHHOIO NPOBO-
Ba#30 pnmsoii 30 cM k MezHOI1 TPYGKe, BCTABHB €ro 3aYHIEHHEI KOHEI[

CHauana NPMCOBANHNTE 32XMM THNG =KPOKOANA
@ K KOHLLY nepamHof KaTyww LP1 ans HacTpoii Otaepcrue ans ot8osa @
B
ncuﬁ?:m'renbuo CMBLLBHWE B
PRIBKT #aunHaetcs Ot LenTpa
VIR COXPAHEHWA CAMPANLHOR
KOHGMrypaumm
nepsuyHoR oBMoTKM
N
N
1 A
ana
Hauana
0BmoTn LP1 .
2 OTsepcTe UM BT
c 3AIOMNEHMA
SWI/NUT/WA1
Havana sTopw!
ofmoTrm LS1
151 (cm, puc. 18.3)
3
Npnx- O
PRIBKT x
[nepesntH
locHOBaHNO C
NOMOLLLIO NATYH-
HbIX BUHTOB aNnA COPTUB
[nepesa #6.
|Ecrm BB HCNOMLIYETE
NNacTUKOBOE DCHOBAHWE,
PUASTCA NINCBEDTE
OTBENCTHA ANA MENKMX
KDENEXHBIX BUHTOB
Puc. 18.10. C6opka Nneper-HOM KaTywkKn
Mpumeuanne:

FlyHICTMDHIE PN NOKA3HIBAIOT BOSMONHUE NOROXEHNE NPOBOAA OTE LA NPY MCRONLIOBEHUM ONLIAW TOROMAMHIND
TEPMWHANG, KOTOPBIA MOXHO TAKKE 3aKa3aTh Y Hac. IT0o rpylan HacTPoKa OTEOAA M NOTPEDYET NEDEHACT ORI NN NONY4e-
HWA ONMTUMANBEHOC BLEMTYICTO MCKPOBON 0 paspagd. OnHaxo B KAYECTEE HA4YANLHON HACTPOMKY OHa ACCTATOMHA M OACT He-
CKOMNBKD BNES2TTNAICWIAX LK1 108 B BO3YX. Bbl BUAMTE, HTO NPOBOA OTBOAS HAMDAENEM 8 TY e CTOPOHY, HTO M BUTKM KATYLLKK,
TORCTLOH A0ANEMRET ewle suToK. TP ABLKeHMA B ADYTYIO CTOPOHY YMCN0 BUTKOB YMEHbWAETCH. Hanpasnexue nepemelie-
H1A OTBOAA M EMC PACNONOXEHNE 3ABUCAT OT KOHKPETHON cOopKi.
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B TPYOKy M 3amasiB ¢ NOMOIIBIO CHILHON NasIbHOI aMiel. OGpaTHTe BHHMA-
HHE Ha KOHew BHEINHEH MEAHOH TpyOKM PALOM € OTBEpCTHeM Aaa oteozaa. Hc-
NONL3yiTe CHIMKOHOBLINA KaydyyK (aAre3us ¢ KOMHATHOM TeMIlepaTypoi ByJ-

kanusauum RTV) u sadpuxcupyiire ¢ ero noMompio MeAHyIo TpyOKy B IpOpe3Ax

Ecnu B HAMEREHDB NCNONBA0BATL KATYLUKY AN @c@
npoBeAeHUA AEMOHCTRALMIA, NpeanaraeM UCnONL30BaTh
CGNEAYIOLIM ApnbiK Buicokoe
HanpsxexHue!
BuvnT pns erixoaHoro Bummanme! NpouuTaiite cneayowee:
TEepMUHANA

MoxeT norpe6oearncn knetka bapagen

PaGoraiiTe C KOpOTKUMK MHTEPBANAMK B
10c

W He paboraiite 86nM3n

SYBCTBUTENLHOFO SNEKTPOHHONC
s0r I oGopynosanna

PenTrenoscxnii Bug cBOpKM ¢ NpoKNaaxkamm

Mpoxknapxv us PYC 15,24x2,22 cM He paGoraitTe 60 B3pLIBOONACHON Cpeae

: Szgﬁ"ﬁﬁ%ﬁ}i"ﬁﬁ"" fepen MOSLIMY CEPBACHBIMW AEIICTBMAMM

BLIHMMAWTE BUNKY U3 PO3ETKV

Croixu SPCR MposeTpueaitTe npu 06pPA3OBIHMM
6GONLWIOro KONMHECTBA 030HA
E?ﬂms":'g"::omf Cpwc. 18.3 TwarensHo suifipaiiTe nposog pna OTEOSA
w3

PVC.
Tpu c6opke oH we oGa3aTeneH %
2 Kpuiwka PVC, ncnonsayemas

B KA4eCTBE HOXKN

HcnoneayiiTe 3axnM ¢ BUHTOM
MM 32XUM TUNA «KPOKOAUN»

MNpw 0Gbrmoin paGore
J1 ve TpeGyerca

na npobraxa Ge3onacHoro Cpuc. 18.4

paspRaa uCnonblyidre

MHOTOXUNLHBIA NPOBOA,

Puc. 18.11. Bup ycTpoACTBa NOGNE OKOHYATENLHOW COOPKM B M3oMeTpun
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PRIBKT. INogoxmare 24 4, 406l cOEANHEHHE IIOUMEPOIH30BUIOCH. OTpexs-
Te KycOK npoBoja #12 gannoii 90 cM A1 0TBONA KATYIIKH ¥ NPHCOEIHHUTE 3a-
KAM THIA «KPOKOAWI» AJIA COCAMHEHHSA ¢ MEAHOMH TPyOKOH.

9. Tlpucoegunnre getanmn k ckobe GRDPLT (cMm. puc. 18.9). O6paTiTe BHMMa-
HHE Ha ACPIKATEND IUIABKOTO NPENOXPAaHHTENSA, CHRATHE HANPAMKEHHUA C IIPOBO-
za, suHT 3azemnerns GRDSCR u rie3fo HaGmoieHUs TOKa, KAK IIOKA3aHO Ha
puc. 18.11. Mx pacnionoxkeHue He KpMTHYHO, HO JO/KHO obecnedMTh A0CTa-
TOYHOE PACCTORAHME MEHTY TOUKAMM COETMHEHUA.

TpakcdopMaTOPHI YCTAHARIMBAIOTCA HA HMXKHEe OCHOBaHHE C MOMOIIBIO MOAX0-
asmeit apMatypsl. Mlenosbayiite puc. 18.12 u 18.13, ana ycranosxku c6opox BTCAS u
BTCBASP nocrapaiiTech C1e10BaTh YKa3aHHOMY PaciiOJIOKEHHIO KOMIIOHEHTOB.

HimeiiTe B BUJTY, 4YTO BHYTPEHHHME HOXKH JJIS YCTAHOBKH Tpanc(OpMAaTopa afek-
TPUYECKH COEHHEHDI cO cK060i1 3asemnenus GRDPLT, uTo obecneunsaeT 3azemie-
HHe KOpnyca TpaHcdopMaTopa.

3apepuiuTe CGOPKy, KaK NOKAa3aHO Ha OCTANBLHBIX pUcyHKax. OOpaTuTe BHMMaHHE
Ha CXE€MbI, NIOKA3kIBalonue paGoty npu nuraHun 115 u 230 B nepemenHoro Toxa.
quHTe, 4TO IIOKA3aHbl COCAHHEHUA IIPOBONOB HCPBH‘IHOI‘/'! LeIT| € IIOMOIIBIO HPOBO'
NOYHBIX raeK. Bol MOjkeTe MCNONB30BATD IpyrUe CPEACTBa coeuHenHs. TTomumTe,
YTO 3TO TOYKM HanpskeHHs 115/220 B nepeMeHHOro TOKa M J0/KHBI BELIEP/KHBATD
TOK MO MeHblIel mepe 5 A.

F 3 [+

@ [ ] L ] @ Npoeoa .T.gs LP1
WCkpoBOR 33w pik, Y ] NPOXOOAT Yepes
oM. puc. 1%.8

Yeprex pasmelteHvwn netanei
HA HAXHEH CexLpm,
NOKA3LIBAKLUME NPOBOAKY
BHICOKONC HANPAKEHWA

Mo 4 BvnTa C raikamm

| wwairGamn SW1/NU1/WA1
DR MOMTKA KRXA0r0

T aHChuL aasTOpa

Puc. 18.12. C6opka BTCAS » npoknaaka NpoBOAOB NEPBOro YPoBHA
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I-?, 1 |
® |
s 4 ' ®
Pt
&
K LEHTDSALHOMY BUHTY
AN YCTAHOBKW
BTOPMMHON KATYLUKM,
M. pue, 18.3
[o) o)
T T4
8) ()
<1 c2
o) % o) s}
82 FWHT
2) I_@ g [s)
O] =N :

| I | |
Mnaexuit npopymxammTens 6-10 A Npox0AHOR MBOMTOP LA CHATHRA
HATAXEHUA WHYPA NUTaHKA

Puc. 18.13. C6opxa BTCBASP an9 npoxnaaku NPOBOAOB BTOPOro YPOBHA

Npumevanme:

MnaH pasMeLLeHIm NETANCI HA HIDKHE CEKLIMN, MO MAIOLLIAE NPOKNAAKY MPUENE HA3KOro HanpxeHws, NokaszaHo
Ana115 B nepeMerHO0 TOKA,

3ameqarme No nosoay daznposin. BHaluei natoparopim MelM3aHasanbHO NPOBoAMMM hasupoexy T1 T2 Ana nony-e-
1t 8000 B cTosxol 3a3emMneHma B LIEHTIE. 3aTEM TOXE CaMOe NPOBOAMITM ANA T3 1 T4. Ceayiowmi Luar 3axio4agTCRE TOM,
HTO0K GOGHTHCA BHOC MUY HanpsokeiHwm 8000 B n60mA.

Bwwasasssel BexoaHoe Hanpsoxerie 8000 B cToxkom 60 MA oRacHo, NOCKOMEKY NPUKOCHOBEHUE K KOHTaKTam Npun pabote
CTAKMMI NAPAMETPAMN MOXET BbiTb CMEPTENbHBIM!

CoepnHeHHsA MCKPOBOTO PA3pARHHMKA TPOBOAATCS TaK, KaK NOKazaHo Ha puc. 18.14,
OGparuTe BEHMaHIE HA YcTaHOBKY C3 ¢ MOMOIIBIO ABYX MPOYHBIX OXBATHIBAIOIIX
3KHMOB.
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<
NMotok Bo3ayxa

- Bextunarop
<7

PexTrenosckuit sug,
3nexTpoAbl  waitbul

- mssr
= —

Puc. 18.14. Wcxpoeoin paspspHUK M KOHAeHCaTop ¢ BUaAOM cBoky

NMopAgOK IACKTPHUCCKHUX MCNLITOHMM

Ecniu Bbi JKHMBeTE B IYyCTOHACETIEHHOM paiioHe, 6IM3K0 K a3pOIIOPTY, HAXOLHTECH OKO-
JI0 KOMITBIOTEPOB PJIH JPYTOro TyBCTBUTENLHOTO 3/IEKTPOHHOTO O60pyAOBAHE, JlaH-
HYIO CHCTEMY HEODX0/IMMO TECTHpOBaTh B KieTke Papanes (FAR1). HacrosrenrHo
PEKOMeHYeM TAKXKe MPOBEPATL 3TY CUCTEMY B IIOMEIIEHHH C ACPEBAHHBIMH CyXH-
MM NIOJIaMH, TIOCKOJILKY IPH 3TOM PE3K0 YMEHBUTAIOTCSH OTNacHbIe OOpaTHBIE TOKH 33~
3eMJIeHHs, BO3HHMKAIONHE B pesyikTaTe CAy4aiHoroe konraxkra. Ilpu nposenenun
BJIEKTPHYIECKMX MCIIBITAHKH BLINOJAHNUTE CAEYIONHE OTepaLlHK:

1. AkkypaTHO pacnoJIOKHTe HHIKHIOIO CKOOY BTOPHYHOM KaTyIIKH Haj LiEHTpaIb-
HBIM BUHTOM H 33BEPHHTE.

2. IlpoBeprre NpaBIILHOCTE COEAMHEHMUH, COOMONEHVE PACCTOAHHEN MEXKITY TOY-
KaMH BBICOKOro HallpfXKE€HHA, NPaBWIBHOCTD 3a3€MJIEHHA Ha IUIaTy 3a3emie-
aua GRDPLT.

3. YcraHOBHTE B2 HCKPOBBIX PA3PAIHHKA HA BEIMTMHHY MeXIy HMH okono 0,16 cM.

4. TloaxmouvTe OTBOA K NOCIEAHEMY BHelHeMy BUTKY. Bel ysuanTe, uyro rud-
kuit npoBos oTBOAa 06pasyeT MoKkl 060POT BOKPYT OGMOTKM M RoGaBaseT
€111 O/[IH BUTOK IPH H3MEHEHNH NOTOKEHUA NOUTIOYEHUS OTBOIA. ITO BKHO,
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b.

10.

11.

12,

MOCKOJIBKY 6€3 3TOro JONOMHNTELHOrO BUTKA CHCTEMA MOYKET HE HACTPOHTh
¢l JOJPKHBIM 00pa30oM nipH paboTe ¢ TEPMHHAIOM B BHAE TOPOVA.
TlomuniounTe H3MEPMTENBHOE YCTPOHCTBO K pasbeMy J1 win 3akopoTHTE €ro
(U1 OGBIYHOrO NPHMEHEHHS He 00A3aTENBHO).

INpHcoeanHNUTE TOPOUA MK Apyrofi ananornuneiii repmunan. [lpusepuuTe k
BEpPXHEii cKoGe PTOPHYHON KaTyUIKH ¥ 3aKPENNTE raifkoii.

B KauecTBe BBIXOIHOI O TEPMHHAA BTOPHYHOH KaTyWKH BMECTO TOPOMAA MOX-
HO HCMIONB30BATh BUHTEI 57,5 cM. 3aBepHUTE BUHT CHHM3Y B IEHTPAJIbHOE OT
BepcTHE BepxHei ckobbl. MakcHManbHEIH BHIXOA ITPH 3TOM NOTPEGYET NPOABH-
JKeHHA OTBOJA Ha HECKOJbKO 06opoTos BHYTpb. He nomyckaiite paspsanos c
BepHeii 4aCTH OGMOTKH, NOCKOJBKY 3TO MOXET PUBECTH K BO3rOPaHHIO KapKa-
ca KaTymxH us PVC.

TToMecruTe 3a3eMIeHHBIN TecTOBbI KOHTAKT Ha PacCTOAHMH OKono 20 cM or
TepMHHA/A H 3aKPENHTE €r0 Ha MECTE.

BRICTpO BKIIOYHTE YCTPOKCTBO M HAGMIOAAMTE pa3psAj Yepes TECTOBRIH KOH-
TaxT. Ec/IH OH HE BO3HMKAET, NPOBEPBTE CUCTEMY €€ Pas.

OTomBHHBTE TECTOBBIN KOHTAKT NPH IUIGXOM paspsje, HOAKAICUHTE OTBOJ K
CJIEAYIOMEMY BHyTpEHHEMY BUTKY KaTymki LP1. Ciosa BxmounTe MUTaHHE.
IloBTOpHTE MpEABITYLIME IATH, CTAPASICh OGHAPYXUTH TOYKY PACIIONOKEHHA
OTBOJA NEPBHYHOM KaTyWIKH A8 O6eCrnedeHHs MakKCHMAIbHOTO BEIXOAHOTO
paspsaga. Cnerka oTkpoiite HCKpPOBOiH paspsifHUK H NOBTOPHTE SKCIIEPHMEHT.
Hmeiite B BHIY, 4TO pa3psifbl B BO3AYX OyAyT SHAMHTENLHO JNIHHHEE, YEM pas-
P#AZABI OT TOYKM K TOYKE. Bl MOXETE HACTPOUTHCS Ha COOTBETCTBYIOIIHE 3¢~
¢exT B 3aBHCHMOCTH OT BAIMX Heneii.

HmeiiTe B BUAY, 4TO BO3HHKaET Au(depennuanbHbiii 3¢rdext Broporo nops-
Ka, Korjla BCAeJCTBHE H3MEHEHHIT JHHAMHYECKO €MKOCTH H3-33a O6bEMHOM
HOHH3AIHMH PaspANHHK PacKphiBaeTcs. ITOT 3¢pgexT NPOABAAETCH B TOM, ITO
TpebyeTcss HEMHOTO GOMBINAsA MHIYKTHBHOCTD epeiuHoi nenu. Mcnonssys
koMnbioTepHy1o nporpammy MATHCAD, M1 B HacTosmee BpeMs paspaGarhr-
BaeM MOIIHYIO POrPaMMy PacdeTa ¢ TOMOMBIO KOMILIEKCHBIX METO/IOB BBIC-
e MATEMATHKH H 3JIEKTPOJPHIHKH /I Pe30HAHCHBIX CHCTEM BBICOKOTO Ha-
IpSKEHHSL.

IKcriepHMEHTHPYHTE € HCIIOJBL3OBAHHEM PA3MHYHAIX MMOKA3ATENEH B3AMMO-
AeficTBHA, IOMEMIAA BTOPUYHYIO KATYIIKY Ha I¢PeBAHHbIE 6JI0KH H epeHACT-
pauBas Bce napameTrpul. Kpymnie i npsaMoyroinbHble fepeBsHHbIe GI0KU
BHYTPH KaTYUIKH OHPEAEASIOT €€ NONOKEeHHe H cayxar aun dukcanyn. s
COEAMHEHHA BCErja HCIoAb3YHTE JaTyHHBIC BUHTHL. MoxeT GwiTh, BaM NpH-
AeTCH CHATh HHKHIOWK ckoOy. ITpossuTe H300peTaTebHOCTL NIPH BBINO/HE
HHMH STOrO IKCMIEPUMEHTA,

PexomeHayem Takke BECTH 3alMCH CBOMX IKCHIIEPHMEHTOB. 3TO ONTHMM3HpYeT
MX nIporiecc.
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Ocobuic samecuanun

A MHAMKALMH TOHKOH HaCTPOMKH MOIKHO HCHOMbL30BaTh amiiepmetp M1, ycranos-
JNIEHHBI Ha MakcHMyM. TIpu HenpaBHWIBH O HaYAMBHOH HACTPOHKE MOTYT BO3HHKATD
MHUKOBLIE TOKH, OCOGEHHO €C/TH 3JIEKTPOMArHHTHOE B3aHMOJICHCTBHE MEXKAY KaTyIn-
KaMm# ouens cupnoe. McnosanayiiTe TepMonapy, ec/ii OHa y BAC €CTh.

BropuyHas xaTymka B CHCTEME JEMCTBYET aHAJIOTHYHO YETBEPTHBONHOBOM aH-
TEHHE C MaKCHMaNbHOI HAarpyskoit. ITo O3HAaYaeT, YTO TOK MMEET BEJHYHHY B HE-
CKkonpko ammep. ITonarasck Ha TPETHI 3e/1€HDbIF NPOBOA IIHYPA NMUTAHHA KAK HA 3a-
3eMJIEHHE, BHI 3aCTaBISETE BAIIH NPOBGAA CTATh YaCThIO 3TOH CHCTEMBI. JTO ILIOXan
Hzea, TOCKOJBKY rPajHeHT HAHPSHKECHHS MOXKET PAacPOCTPaHHTRCA NG TpoBozy. Be-
JMYAHA HANPSHKEHHA ONPEENAETCS MHOXKECTEOM (PaKTOPOB, TAKMX KAK 9aCTOTa, KO-
a(ppHIHEHT rApMOHMK M, KOHEYHO, BEJJHYHHOM NapasUIeNbHO M HOCAE0BATEBHO
NOAKMOYEHHBIX HMIIEAZHCOB. I1pone roBop4, 3TO 03HAYAET, YTO Bbl JO/KHBI 3a3€M-
JIATH KaTyIKY Ha 3€MJII0 CAMbIM KOPOTKHM IPAMBIM IyTeM. 3TO TAKKE MOKET yCTpa-
HHATb 3HAYHTEIBHYIO YaCTh BO3/CHCTBHA HA IMHHIO TUTaHMA.

Kapkac, KOTOpbIH HCIIONB3YETCA A1 BTOPHYHOM KATYIIKH, JOKEH CHIThH OTHY-
HBIM H3ONATOPOM H OJHOBPEMEHHO THANIEKTPHKOM € OTHOCHTEIBHO MATBIMH [OTe-
pamu Ha paGoueit yacroTte. Hieasom 6b11 661 Kapkac H3 pyOHHOBGH CoAbI, ec/H Obl
TakoBas CyleCTBOBaIa. MaTepHan ¢ TAKHMHK CBOMCTBAMH AOCTATOYHO Joporoi. Ton-
KocTenHas Tpy6xa ua PVC xoTa u He ABASETCA Iy4dIIHMM BAPHAHTOM, O0ecneyHBaeT
Xoponit KOMIIPOMHCC MEXKAY NEHOH H kadecTBoM. K cokanennio, PVC asrserca
THIPOCKONHYECKHM MATEPHAIOM (oH nornouaeT XUAKOCTb), HO €70 MOKHO HCHOJb-
30BaTh, YIAAHB XHAKOCTE € IIOMOILBIO TEIUIOBOI NYIIKH, 3AII€YaTaB 3aTEM OpaHKe-
BbIM IIEJLTAKOM ILTH 3KBUBAJICHTHBIM MaTCpHaJ]OM (C}.ICJ’IBFITC 3TO B CYXOﬁ ﬂ,CHb).

Buumaonue! Tpybra 13 PVC MOKeT BHIQEeNnATy HemenarentHuie a3l NPW BO3QERCTBIM BHCOKOIO
Honprerua. [poecguTe NPCBETPVBGHWE NOMEWEHUR, fQ@ NPOBOGARTCA JKCNEPU-
MEHTO!,

EciH BBl HaMepeBaeTECh HCMONb30BATE Ballle yCTPOMCTBO B TEUEHHE NTPOACIKH-
TeJBHOIC BpEMEHH, 60/€€ NPEANOUYTHTENLHEI TPYOKH M3 JIeKCcaHa.

He ana Bcex oTBepCTHIA, NOXa3aHHBIX Ha PHCYHKAX, AaHbl pasmepst. ITpennona-
raeTcs, 4TO Bl IPHMEPHTE JE€TANIH H IIPOCBEPIHTE UX CAMH.

Hpoccenn CHK1 1 CHK2 cnpoekTipoBaHbl fJ1s 06ecnie 4eHHs1 OTHOCHTENBHO Bbl-
COKOTO HMIIEZIaHCA Ha paboteil pe3OHaHCHOR YacToTe H M0G0 N3 BRICIIMX FAPMOHHK.
Heo6x0a1uM0 npelOTBPaTHTE NONAJAHHME ITHX BBICOKHX YaCTOT B TPaHC(OPMATOPDI
T1-T4, rae oy HEHIGEKHO NPUBERYT K NOBPEXAECHHIO BTOPHYHO#H 06MOTKH. BMecTo
ITHX APOCCENEii MOKHO MCIIONB3OBATh NPOBONOYHbIE pearcTopbl 1 kOM, 50 Bt

HickpoBOit paspsAsHHK COEIMHEH Ye€pe3 TpaHC(OopMaTOp ANl OTPaHHYEHHA BO3-
AeiicTBHA HanpsAXKEHHUA HA BTOPHYHBIE OOMOTKH. JEKTPOAEI PaspsijHUKA H3rOTOB-
TIEHBI M3 TPEX KYCKOB HHCTPYMEHTaNbHOM cTanu 5,08%0,95 cM nau u3 Bonasdpamo-
BOTO CTEpHA. BeHTHAaTOp O6ecnieynBaeT oxnaxaeHue c6opku (cMm. puc. 18.14).
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Bynbre OCTOpOXKHBI € yABTPaHONETOBLIMH JyyaMu. Paapann1 B HCKpOBOM paspsa:
HUKE BBUIE/IAIOT ONACHOE YABTPa(HONETOBOE MATyYeHHE, M HA HHX HEJIL3SA CMOTPETH
6e3 3aMTHBIX O4KOB. CMOTPHTE HA HHX TOJBKO CKBO3b IPO3PAYHbIH ILIACTHK WIH
3aUTHBIC OYKH 1A I71a3.

Jlna ponroft m HazeskHoM paboThi KaTyIMKY PEKOMEHAYETCH MCHOMb30BAHHE BOJIb-
¢pama. OHAKE 3TO AOCTAaTOYHO JOPOToil MaTEpHaN, NO3TOMY, €C/IH BaM HYKHA JHIIb
KpaTKOBPEMEHHast paboTa yCTpOICTBA, MOXHO MCHOMB30OBATL MHCTPYMEHTAIBHYIO
ctasib. IIpH 3TOM TOPIBI 3NEKTPONOB MPHAETCA 06pabaThiBaTh Yawe, 9€M HPH uC
NOJIb30BaHMH Bosibbpama.

Hcnionw3ayiite ocraBmmecs 120 cM nposoaa #14 ;s HaroToBneHNs NpoGHHKA pad-
PAN2 Ha 3EMITIO, KOTOPbII RO/LKEH HENIOCPEACTBEHHO NOAKTIONATbCA K IUIATE 3a3EM-
aenms (cm. puc. 18.11). Ero MoxHO MCIIONB30BATD 1A NOMYYEHHA HCKP C BbIXOKA

KaTymKU.



Yacto 4

Yacte 4 Bmodaer B ceba miasbl 19-21, B xoTOpBIX paccMaTpuBaloTCca ycTpoicTBa,
OCHOBAHHBIE H2 NPHMEHEHHH TaasMbl. O IUrasmMe KpaTKo YIOMHHANOCEH B IIPEMCIO-
BHM K JJAHHO#1 KHHre. 37eck e 6onee NopeGHO paccMaTpHBaeTcs (PHINKa 3TOTO AB-
JNEHHS, AETANTBHO GITHCAHEI NPHHITMITHAMBHBIE CXEMbI YCTPOHCTB, AaHbI HEOGXOAHMEIE
4EPTEeXH M HHCTPYKIIMH Mo cGOpKe H HacTpoiike ycrposictsa. [IpusnunuansHe cxe-
MEI YCTPOHCTE NEPEKIUKAIOTCS € paHee pacCMOTPEHHBIMH B JPYTHX Iapax, Ha KOTo-
Phi€ AaHbl HeOOXOAHMBIE CChUIKH.



fnana 192
flecthnea Hakona
€ OBUKYLICHCA NAOIMOM

Puc. 19.1, Nnaamerssan mawumHa
Dna nectHyus axoea

ITa nonyNApHAA SNEKTPHYECKAd NeMOHCTPaIMa
npociapuiach B ¢ibMax yxacos o PpankeHm-
TeitHe B 1930-¢ roapl. HenpepribHO aprxymasncs
AyTa 3MEKTPHYECKO IIa3Mbl ITOAHNMAETCH HO
METAUIMYECKO JIECTHMIIE, PACIUMPAACH, a 3ATEM
Hcnapsasck B mpocrpancTse (puc. 19.1). B ator
MOMEHT AyTa CHOEA IOGABIAETCA B OCHOBAHHH Jit-
CTHUIIEL, B MK nosTopsieTca. Hyxno sameturs,
YTO 3TOT CTApHLIil BApUaHT AEMOHCTPALMH A1
JOCTHDREHMH XEJIAEMBIX Pe3ynsTaTos TpeGosan
ONACHBIX M IAXe CMEPTENbBEIX 3EKTPHIECKHX
IIAPaMeTPOB YCTPOHCTB. ITO CBOMCTBO YacTo AB-
JANOCH HPEILTTCTBHEM I MX HCHIOJIL30BAHHA Ha
myGauKke.

JanHbiil IPOEKT MO3BOJAET NOJYUMTH IUIA3-
MeHHyIo ayTy Gosiee 7,5 cM JUIMHOI, KOTOpas ABK-
JKETCS MO JIECTHHIIE BBICOTOH oKoso 60 cMm. Yer-
POCTBO GBICTPO MOBTOPSAET LMK H MO3BONSIET
PeryaMpoBaTh SHEPTHIO JyTH.

3Ta neMOHCTpAIMA HE TONBKO IPUBICKATE b
Has M ApKas, HO M Ge3onacHas, TaK KaKk BeposAT-
HOCTb Yapa TOKOM 3/I€Ch OYE€Hb MANA 32 CHET
HCMOJIb30BAHMSA HALIEH ITATEHTOBAHHOM CXEMBI
aNeKTpHYEcKoit 3amuThl. JIIo60#H KOHTAKT C 3ne-
MEHTAMM JIECTHUI[b] NPUBOANT K HEMEJIEHHOMY
BBIKIIOYEHHIO CXEMBI, IPEAOTBpamas yaap. axe
©CJIM CXE€MA 3AIITHI BEIKTIOYCHA, KOHTAKT BBI3OBET
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HeGOBINO# 0XKOT, MOCKOJIBLKY YCTPOMCTBOM BbIpaGaThiBaeTCs BHIXOHOE NEPEMEHHOE
HANPAKEHHE BLICOKOH 4aCTOThI.

BOoBIIHHCTBO KOMIIOHEHTOB JII51 BHIIIOTHEHHS: HACTOAINETO POEKTa JOCTYIIHBI M
nepeyHcaeHpl B cnenugukanmy (tabr. 19.1). Cienndpuyeckue AeTanu, BIUTIOYAs Te-
vaTtHy10 wiaty PCB, MOXKHO nNpHOGPECTH TOIBKO Yepe3 Hall caiiT www.amasingl.com.
PaccumTeipaiite notpatute 50-75 10112pOB Ha peaIM3alHIO STOrO NPOEKTa B TOM
BHJE, B KAKOM OH MpPEACTaBJICH 3/ECh.

TaGmea 19.1. Creundmkoumn yarpoircrea «flecnwuo Uakosa»

OGoanavyenne Kon-so Onucanue Ne B 6ase
BaHHbBIX
R1 1 Peanctop 100 Om, 0,25 BT (xopyrmeBblii-4epHBA-KOpUHHe BbIA)
R2,R3 2 MeTannokcnapsin peanctop 18 xOm, 3Br
R4 1 Nepemernoe conpoTvaneHne 2 KOM BEPTYIKANLHOR YCTAHOBKA
RS, R11 2 Pesucrop 1 kOm, 0,25 BT (kopuHeBbi-HepHEi-KpacHbL)
R6,R7 2 Peanctop 150M, 0,25 BT (xopruHeBbii-3eneHmii-HepHbi)
R8 1 Metannokenapom peanctop 100m, 3BT
Ro 1 Peauctop 100 xOm, 0,25 BT {kopr-HeBLIi-4e pHbIA-XenTbiif)
R10 1 Nepemernoe conpotvangHue 10 xOM BepTVKabHOW YCTaHOBKM
R19/SW1 in MNepementoe conpatuanete 10 kOM/BLIKICHATENL NIEPEMEHHOTT
Hanpsoxkerma 1158
R30 1 MerannokcuaHbii pesncrop 39 Om, 3BT
Rx 1 Orparsvrarem 6pockos Toka #CL190
o] 1 TkacT) SIATHHE 00 KOHEHCITU ! 10 MicD, 25 B 3apmecamHoilyCTaHoB
3 1 Mnacrmosbit koHpencatop 0, 1 med, 1008
c 1 MoMANPONUNEHOBLIA KOHOEHCATOP C METANTM3UDOBAHHLIMIA
obknapxamu 0,1 mx®P, 00 B
C5,C6 2 MOAMNEAMANEHOBEI KOHOEHCATOP € MG TAMCIN X £X0MHLIMA
obknapxamu 1,5 mxd, 250 B
c7 1 MNOMANPONMAEHOBBLIA KNHABMCATON) € METATMAUDOBAHHBIMU
oGxnanxamm 0,0015 mxd, 6008
[e:] 1 TNnacTukosbiA 0 mwmcr 00,47 me®, 50 B
c10,C11 2 BepTvkanbHGLIA INGKTINAMTWHNGCIA koM HCaTOp 220-330 mxd, 200 B
c12 1 Ancxosbii ko amp 0,01 med 1B
C30 1 DNEKTROMTUMECKMIA KoHaeHCATOp 100 Mk®D, 25 B BepTkanbHON yCTAHOBKN
D1-D4 4 Pmog eunpamutensHeit INS408,1 kB, 3A
[ 3] 1 Jnop, SucTponcRcTranupsii 1N4AS37, 1 k8
D6 1 Kpemrmessin aMon obiero HaavaueHms IN9 14
D30 1 Buinpamurenshnii auoa IN4001, 1A
[ #1] 1 Mukpocxema asTounufiaranes o reseparopa IR2153 e xopryce DIP
HA 8 suaaugyn:
a1,Q2 2 TPaH3KCTOR NONEesON N-kaxanbhuid IRF540 (MOSFET)
SCR 1 TPMHUCTOPHOLIA BLINPAMUTENL C YYBCTBUTENLHLIM 38TBOROM #EC103D
1,22 2 Crabuwmrponst IN4735,6 B, 1Bt
PC1 1 NeyarTHan NNaTa ¥ COBOMHEHWA, NOKA3aHHBE HA puC. 19.3 #PCLINE
THERMO1 2 V30mapyioume CIofaHbIe TUpsMunpUsnazis A Q1, 02,
SWNYLON 2 HeAnoHoBbIA BUHT #6—32 V2 10iMAa 1| MuUTANTRMECKME ralixn
FH1/3A 1 Lepxarens NASBMX NDEA0MIASATENEH 1 NNABKMIA NPDGINLUEBMATENR:
C Ry xexndl CNABeTHRaHA
co1 1 CeTesoit LHypP NUTAHMA C TRETHIM 3A3EMIMOLLMM NpURcyy's # 18
T 1 BacomOaanTHHIA MMMYNLCHLIA TROMUDODMATOE C DOPLMTONNM

cepaeqHukom JACKT
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TaGmuia 19.1. Cneupsdron ycrpoirctaa «fectiaua Nakosa» { oxoruaHie)

O6o3navenne Kon-eo Onucanuwe Ne 8 Gase
RaHHBIX
WR24 75cm BuToit nposon #24, B BUMARCBOW M30NSUMM, YEDHBIA W KpaCcHsIA
WR20 15cm Burtoit nposog, #20, B BUHUNOBOW U3ONALIAN, HEPHLIA M KDACHIA
WR20KV 150cm B w0 nsTHBIR NPOoBoZ, 20 KB B CHAMKOHOBLIA M30nALIM
BASE 1 Q6paboTaHHbiil haHepHbIA WK NEKCAHOBLIA MCT 15,24x22, 860,64 cm
LADDERS 2 Nonoce U3 HepxaseIoLLei camm 45,72x1,27x0,12cm,
WAroTOBNEHLI, KBK NOKA33HO
BLOCKS 2 Tudwnoronsie nnu PVC 6nokm 3,18x2,54x1,.9¢em
FEET 4 [ROSOAHHLIE M NNACTUKOBEIE CTEPXHW 2,54x5,08 cm
TYE12 OxBaTbiBaowwii 3axum 30 cm ana dvkcaym T1
SCRWE 8 TyNbie BYHTH A/ MeTanna #6x°3/; moiima
WASHGE 2 TNpoxnanxn #6xva nroiima
SCRW4x1 2 BUHTHI U raiikn #4544 Y2 morima AN pycalm COOPO-HOR NaTL!
SCRWBx5 4 BuHTe 078 Aepesa ANA GYkCaLWV NeDeaniHbix AeTanen #8—% moima
LUG 1 JNenecTky ans naiixn #6

"POHCIOIIIQQIIHQ HQ38QHUA

bubmua pacckaspipaeT HaM HCTOPHIO 0 cHe HMakoBsa o iecTHHIIE, KOTOpas NPOTAHYAACH
ot 3emin Jo HeGec. Hakos, cbiH Mcaaka, GbL1 oTiOM ocHopaTenel 12 xonen Hapawns.
Mopsaxu HaspBalOT AecTHuei Hakosa juitHyio BEpeBOYHYIO eCTHHITY, KOTOpad He-
pebpachiBaeTca yepes GOpT CyAHA, YTOGH o Hell MOT B30GPaThCA IOIMAH B raBaHH,

OGujee onucalue ycrpoicraa

B naHHOM NMPOEKTE HCTOUHHK NUTAHHSA (JOPMHPYET 3eKTPHYECKHE JYTH MEXKTY
JBYMs pacXoAsmpMHUcs nonocamu Hepaaseroweit crann LADDER. TTosoce! panHoi#
40 cm yCTaHOBJEHE! HAa H3OJMPYIOMMX 6I0KaX sl NPEAOTBPANIEHH BOIMONKHOMN
yreuxi. OHH pasfiefieHs! Ha paccTosHHe okono 0,6 cM y oCHOBaHNA M PACXOAATCH 1O
paccroanus oxono 7,5-10 ¢M K BepXHHM KOHIAM, BHEMIHE HAIIOMHHAS KOMHATHYIO
TeJIEBH3HOHHYIO AHTEHHY B BHJI€ YCOB.

Tlonoce! 06pasyloT 3a30p BO BTOPHYHOIT OOMOTKE BBIXOJHOTrO TPanchopMaTopa.
TTocie BKMOYEHHS MHTAHKA NPOHCXORMUT NPoGOil AH3NEKTPUKA (BO3AYXa) BLIEH-
CTBHE ABJACHHSA, CXORHOTO ¢ KOPOTKHM 3aMBbIKAHHEM B HHXKHEI YacTH 3a30pa, H 06-
pasyeTcs anexTpHueckas ayra. [o Mepe Toro kak yra HarpeBaeTcs, TEMNeparyp-
HAA KOHBEKIMSA 3aCTaBJACT €€ NOJHHMATbCA no V-06pasHoi pacmupsomeics
nectamne. InaameHHas gyra, MOJHHMAACH BBEPX IO JIECTHHUIE, YBEIHYHBAETCA B
ANHMHE, YBEIHYUBACTCA U €€ NHHAMHYECKOEe CONPOTHRIIEHHE, YTO, B CBOIO OMEPEnD,
YBEJIHIHUBAET MOTpeGJIeHHE SHEPTHI H HarpeB. 3TO 3aCTABJAET AYTY BHITATMBATHLCS
IO MEPE ITOABEMA, H OHA HCUE3aeT, KOTAA JOCTHIAeT BEPIIHHEL 1ecTHHITLL. Korpa aTo
NPOHCXOJHT, BRIXOJ, TpaHcgopMaTopa CyIECTRYET B BHJe PA3OMKHYTOM LenH, HO
TONMBLKO MTHOBEHHE, NOKa ClIeyoniHii npoboii fHIIEKTPHKa — BO3AyXa — He MpHBe-
JET K 06pasoBaHHIO HOBOI! IyTH B OCHOBAHHH JIECTHHIIBL, 3aTE€M BCE NOBTOPSETCH.
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MpunuunuancHan cxema YcTpouerasa

Mebr npeanaraeM BaM OGpaTUTbCA K ONHCAHHIO CXEMBbI B mase 8 «Pyunoii raoBbii
Ja3ep Ha yrnekuciaoM rasze CO,», HOCKONBKY 3TH NPOCKTHI OY€Hb HOXO0XH, 32 MCKIIO-
HYEHHEM TOTO, 4TO 3/IECk HET BBICOKOBOJISTHOTO YMHOXHTEJH, HEOOXO/FIMOTO 1A
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NOKAILIBAIOT COSAMHEHHA C HCNONLIOBAHWEM BLIBOAOB

KOMAOHKGHTOR HA THNLHOW CTOPOHE NNATL

TlyHETDHBIG NHMIA HE CXEME NAATH NUTEHUA |BHTRRETO «

Puc. 19.2. MNpuHuunuanbHan cxema ycTpoiicTea «JlecTHuua Makora»

Npumeyanne: Lp 3aMKHYTa HaKOPOTKOD
CretmprarpaT1: Lp pasomkHyTas
Cepagunnk IU-44130-P Ls 3aMKHYTa HAKOPOTKO
Bo6unalU-XL 1035 LspasoMkHyTa

Bozaywhnit 3a30p 2mMmckaxgoin  O6moTkaNpOOT #22LITZ
CTOPOHYI, NPOKNGOKa O6moTka Ns 3600T #37
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NMTAHNA JTa3€pa, M peakTUBHO#M GaiacTHoit Harpysku L1, Ho aobasnena cxema Ge-
30MaCHOTO OTKIIOYEHHA, TOKA3aHHaA Ha puc. 19.2. Ita cxema o6HapyxmuBaeT mobuic
AHOMABHBIE TOKH Y€PE3 3EMII0, KOTOPhi€ MOTYT GhITh BLI3BAHB! CIyYaiiHLM KOHTAK:
TOM C OAHHUM M3 3MEMEHTOB JECTHHIBI. TOK Teneps TeueT Yepes PE3HUCTHUBRHEIN
peavrens R5—R9 11 cvemaet ayoa D6 B ipaMom HanpasjieHHH B 00JaCTh HPOBOAM-
mocru. Koupencarop C8 n nepeMenHoe conpoTusierre R4 BEIMpaMIdoT Hanpsxe-
HHMe€ C BeIXOAa TpaHchopmaropa T1. IlepemeHHOE CONPOTHUBICHHE YCTAHABIUBACT
TOUKy cpabGaThIBaHHMA 3aKOPAYMBAIOLIETO HEPEKAIOYATENR HA TPHOAHOM TUPHCTOpE
(Tpunumcrope) - SCR, Silicon-Controlled Rectifier, koToperi OTKphIBacTCH, 3aKOpaYu-
Ba€T HaNIpAXXeHVe MUTaHusA crabmisaTopa Hanpsokenns IC1 1 BenoTIouaeT nens nu-
TaHHUA HM3KOTO M, COOTBETCTBEHHO, BBICOKOTO HalpskeHuA. TakuM obpasom, 1oboit
KOHTaKT 3KCMIEPHMEHTATOPA HIH HOCETHTENSA C IEMEHTOM JECTHHLbI IPHBOJAMT K
GLICTPOMY OTK/IIOYEHHIO BHICOKOBOJIETHOTO HANIPAKEHHA.

NMopagox c6opxu ycrponcraa
B paGoTe Haj NPOEKTOM BBINOIHHTE CIEAYIOUHE AEHCTBHS:

1. Hayuure puc. 19.3 v 19.4, nokasbipaionye CGOPKY IUIATHI IIMTAHUS M BCE €€ BHE-
IIHKE NOAKMIOYEHHS, B TOM YHCI€ ¢ TpaHcgopmaTopoM T1 u seHTHIATOpPOM
FAN. CoGepuTe Iu1aTy, Kak 1oKa3aHo, J0GAaBHE KOMIIOHEHTH! 5€30MaCHOr0 OT-
wiodeHns (cM. puc. 19.2). JlononuurensHsle pasyoanementst R1, R4, R5, R9,
C8, C12, D6, Tpunuctop SCR BK/moyenn: B cniendgukanmio (cm. taba. 19.1).
CoGepure rerwiootsoa ans Ql u Q2 B suge ckobbl (cM. puc. 8.8).

CoGepHTe IIaTy OCHOBHOTO NHUTaHHA (cM. puc. 19.3).

CobepHTe oCTANBHEBIE AETANH, KAK TOKa3aHo Ha pHc. 19.4 11 19.5, npouuTaiite
BCE CrielMaTbHbIE 3aMEYaHHs U YCIOBHA.

IIpoBepkTe NPOBOAKY HA Ka4E€CTBO NAaHKH, NPaBWIBHOCTE HCIIONBIYEMbIX KOM-
NOHEHTOR, HONAPHOCTh PafHOAETAIEH TaM, Iie OHZ NOMEeYeHa, IPOBEpPLTe
oburee xauecTBO COOPKH.

o

[

o

INCKTPUUCCKNEC UCNLITOHHA YCTPOHCTRA

Jina nmpoBepki pabOTH CXEMBI BHINOJIHKTE CeAyiomue aeicTBus (cM. pHc. 19.2):

1. YcraHoBUTE 3IE€MEHTDH! IECTHMIB! B HIMKHE YacTH Ha paccToaHMe He Gonee
0,32 cM 1 BpEMEHHO 3aKOPOTHTE 3JIEMEHTEI IECTHHILI IPOBOJIOM € 323KIMOM.
VeranoBuTe nepeMeHHEbIe conporusienns R4 u R10 Ha cpemmiolo Bemanny
(12 u).
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INEHTVHEQME UTHITOHAR

WHyp
nutanus
CORD1

R19/SW1
CKpyTHTe 3TM NPOBOAA

KT

Boixniouenve

epeoil cTagmum

Puc. 19.3. Pasamewerre KOMNOHEHTOB Ha naate PCB 1 BHeWwHWe NOMcIoHermn
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3axpemmre cOOPKY ¢ NOMOLKLID
Kannmu xnes-repmetixa ATV

O

tr-‘] SCRWEX1

,/ - CkpyyeHtible

AIOLLMH npoeoaa Oreey
i WR2OKV peTVR

Bueons 20 kB He fonXHE HAXOAMTECA BOIM3M
KAKMX-NUGO APYTHX RPN 800K MK KOMNOHEHTOR,
\ NOCKONLKY 3TO MOXET Bbi3BaTL hpoBoi

Puc. 19.4. PasMeueHmne KomMnoHeHToB Ha nnate PCB u BHelwHWe nogxmoueHnn
BTOPOW CTagMwn, Bua, CHA3Y

Lnyp nuTanus

S 9@

OrsepcTie Ann NOTOKA SCRWBMWASHBAUGY

RIB/SWI

S S

Puc. 19.5. Pachonoxexnwe agetaneil Ha OCHOBaHMK U3 JlekcaHla, BuA, CBepxy
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HoaxmounTe ocipuutorpag x TP1 u TP2. Ecau y Bac Her ocumniorpaga, a
paia cGopka GrLia poBeaeHa 6e3 oIMboK, BeI CMOXKETe yoeuThCA B IPaBIUIL:
HOCTH paGoOThLI CXEMEI, €CJIM NOCAEAYIOMHE U3MEPEHHS CORNAZAIOT C NPHBE-
JEHHBIMY 31€Ch JaHHBIMH.

Boabmure namiry 40 Br B kauecTsBe 6a/1acTa M U30JHPOBAHHBIH HCTOYHMK
nutanug 115 B nepeMeHHOro HanmpsikeHHsA, KeJaTeNbHO ¢ Pery/IMpyeMbIM
TpaHChOPMaTOPOM HanpskeHNA (aBTOTPaHCGHOPMATOPOM) H AMITEPMETPOM
AN M3MEpPEeHMs ToKa B JuHMM. [Ipepnaraemasn cxema onmHcaHa B raee 8
(cm. puc. 8.3).

IMosepuuTe ock R19 o ynopa no wacosoii crpenke u 6bIcTPO HacTpoiiTe R4
HA reHepaLMIo UMIYJILCOB ¢ epuofoM nopropetnsa 40 Mxc (coorBeTcThyeT
yacrore nosropenna 25 kIhy), em. puc. 19.2. 3arem noseprure ock R9 nonxo-
CTBIO NPOTHUB YAaCOBOMH CTPEKHL.

BrixmoyMTe NHMTAHIE H YCTPAHHTE KOPOTKOE 3AMBIKAHUE MY SIEMEHTAMH
JIECTHMIIBL, YCTAHOBJICHHOE Ha mare 1. Biottounre nuTanye ¥ NOBEPHHTE OCh
R19 no yacoBoii cTpeske, HaGMOAas 06Pa30BaBLIYIOCA AYTY, KOTOPAsA HAYMHA-
€T NOAHMMATDCA 110 IECTHHLE. BhirtioynTe GaumacTHOE GONPOTHBIEHHE, Ha-
Gmoaan MOJHOE AEHCTBHE MOJHHMAIOMEHCSH IUTa3MEHHOM OyTH, pa3phIiBao-
EMCs Ha BLICOTE OKOJIO 7,5 CM, [IOC/IE YEro LMK noeTopserca. YoenuTecs,
YTO BEHTHJATOP paboTaeT Ha [IONHYIO MOILHOCTE, H [IPOBEPHTE HANPAKEHHE
NOCTOSHHOIO TOKA: OHO JNO/KHO paBHATHCA 12 B.

O6paruTe BHUMaHMe, YTO TOK B JMHHK NOAHMMaeTcsa xo 1-2 A mo Mepe
NoAbEMA JYTH M CHIKAETCHA A0 HYJs, KOrJa Jyra pa3pwipacTca Ha BEpIIMHE
JIECTHHILhL

BospMHTe META/UIMYECKH 0OBEKT M NPUKOCHUTECH K OfIHOMY M3 3/IEMEHTOB
JIECTHULBL. YCTPOICTBO OLICTPO BHIKIIOYHTCH.

HImeiiTe B BHIY, YTO IS YBEMYEHHMSA YYBCTBUTEABHOCTH CXEMBI BHIKIOYEHHA
MO@HO BpamaTh ock R4 1o 4acoBo# cTpeNke Wil NOBEPHYTHL €€ MOTHOCTHIO
NPOTHE YaCOBOM CTPEJIKH, YTOOLI BBIKIIOUMHTL 3Ty cxeMy. ONTHMaIbHAA ycTa-
HOBKa — Ha CePeMHE [HANa30Ha.

XoT# cxeMa npenHasHaYeHa A1 HEIrPe PHIBHOI O MCIIONb3OBaHNA, OMTHCAHHGE
YCTPOMCTBO He CI€AyeT OCTaBAATL Ge3 npyCcMoTpa.
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YgusurecnvHLIN
recHepaTop
NAO3MCHHOrO TOPHAQO

3TOT NPOEKT AaeT MPOCTYIO, HO OYEHb 3PETHINHYIO AEMOHCTPAIMIO PA3THYHBIX
thopm anexTpuuecKkoii I1a3MBl, KOTOPaA MPOHCXOANT BHYTPH OGLIKHOBEHHOM CTEK-
JAHHOM GaHKu s KoHCepBupoBauus (puc. 20.1). Mcnoassyemas cpesa npescras-
Jsiet coGoit 6eaonacHbIi, OOLIYHBIN BO3YX, Pa3peXEHHBIH 10 COCTOAHMA, GIM3KO-
ro x Bakyymy okono 0,5 MM (M3MepeHHs BEIyTCS B BO BHECHCTEMEIX €XMHMIAX
Aasnenws — Toppax; 1 Topp = 1 MM pTyTHOrO cron6a). ITnasma npu aeMoHCTpanym
TIPMHMMAET PATHYHbIE IPHUYUIMBLIE (POPMBL: OT HETKO O(POPMIIEHHEIX, BPAIAIOIHX-
€A IVIA3MEHHBIX TOPHAMO CO MHOMKECTBOM BHXPEH 0 KOJIOHHEI M3 OPaHKEBLIX IHCKOB,
TIOXOKHX Ha 6noana. BAH30CTh K CTeHKaM GaHKH-KOHTeHHepa 06ecneyHBaeT MHTepak-
THBHBIH (COmMACOBaHHBIN) MEXaHH3M, NO3BOJIAIOIHI KOHTPOAUPOBATL NOJIOKEHHE,
JBIDKEHHE M HHTEHCHBHOCTb TOPHAJO.

Henoporasa KOHCTPYKIMSA HCNOJAB3YET B KAY€CTBE COCYAA NS AEMOHCTpaliyi
I1a3Mbl GOLIKHOBEHHYIO CTEXASHHYIO GaHKy o6bemom 3,8 n. IlpeanoururensHo
HCTIOABL30BaTh 6aHKY € IATYHHO# KPBIINKO#, KOTOpas NO3BOJHT NpUNasTh HeobxXo-
JMMYIO apMaTypy. BXxogHoe aneKkTponuTaHHe NOAAeTCA ¢ NOMOILIO NTPOEKTA BhI-
COKOBOJILTHOR KaTymky Tecnia BBICOKO YacTOTHI, ONUCaHHOM B raBe 17 «Ilomy-
NMPOBOJHHKOBAA KaTymKa Tecsia M3 roTOBOro CTPOYHOro TpancgopmaTopa». Ina
OTKaYMBAaHHSA BO3JyXa BaM NOHAaXOOUTCS BaKyyMHBIH HacoC, KOTOPBIA OGLIYHO
HMeeTCs B 1Iab0OPaTOpHUAX GONLIIMHCTRA BRICIIHX y4eOHBIX 3aBefeHyil. EMkocTh ¢
OTKaYaHHEIM BO3AYXOM MOXHO NpHOGpecTH yepes calT www.amasingl.com. Ilpu
AOCTATOYHOM pa3peKEeHHH BO3/yXa MOC/E €ro OTKAYKH Bbl CMOXKETE BhINOIHATE
JEMOHCTpALMH B T€YEHUE roja.



Puc. 20.1. BaHxa-koHTeiHep ANA 10Kka3a NNasmMeHHoOro TopHano

Teopua pabortul Yycrpoicraa

ITycToii CTEXNAHHBII KOHTEHHED 3a€9aTBIBACTCA M H3 HEFTO OTKAYHMBAETCA BOIYX
no nasrenus 0,5-2 Topp. Merajmueckasn KphIlKa 3aneqaTbiBacT KOHTEHHED M CIIy-
WHUT 9JIEKTPOAOM JI/IA 3aPAAa OCTABIIECA BHYTpH KOHTeliHepa pa3pexeHHoil razo-
Boii cMecH. K KpEInike NpuiUmygaHaeTcs BLICOKOBOJILTHOE Hanpspkerye 10000-20000 B
vactoroii 25 klir. EMkocTHOI athexT paspesxeHHOro rasza BuI3bIBa€T TOK, 06pasyio-
MM pasps/ibl IwrasMbl. MoskHO nipeacTaBuTh cebe 3To caenyomuM oopasom. Iepsas
06K/Ia/IKa KOHIEHCATOpa 06pa3yeTca NPOBOAAIMM Fa30M BHYTPH KOHTeiiHepa, CTeK-
JISIHHBIH KOHTEHHED CIyXXHUT H30JIMPYIOIMHM JHBIEKTPHKOM, 2 BHELIHHIT BO3AYX CJIy-
XUT ApYTOk obkmaakoi. JioGoi nporoaanii 06HEKT, paciIOKEHHEH BG.IM3U KOH-
TeliHepa, GyfieT TONLKO YBEAHUYMBATE 3TOT 3(hhEKT H «IIPUTATHBATL» BJIEKTPHYECKYIO
JYTY K TOUKE KOHTaKTa.

B 3aByucuMocTH OT (PH3MYECKHX MApaMCTPOR KOHTElHepa GyneT H3MEHAThCA U
BaKyyM, €FrO MOXXHO OTKa4aTh /IO CTENEHM C XKEJaeMbIMH NIapaMeTpaMH paspsaja.
HauGonee BaxHLIM ABNAETCA AABJIEHHUE B MECTE, F/I€ IPOMCXOJIAT PA3PAJbI ILTA3MBL
VBendeHne MOXKET BbI3BATL TOHKHIA, IOMaHBbIil paspsj, a JajbHeilllee yMEHBIICHHE
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JABJEHHA €ro paclIMPUT M MOXKET NPHBECTH K 06Pa3oBaHHIO KOJIOHH U3 CEPHH
CTPaHHBIX OpaHXeBbIX ANCKOB. MiameHeHue faBieHHA, YacTOTHI U HATIPAKEHHA ITH-
TaHHA MOXET JaTh CAMLIE PA3HBIE, HEBHAAHHKIE, 3ABOPAXKHUBAIOMME 3¢¢exm'.

SdrdexT, KoTophIi MMEET MECTO MPH NOCTHKEHUN HEKOTOPOro MMUKOBOTO 3HaYe-
HMs JABACHHA Iasa, HassiBaeTcsa adexroM TayHCEHAR M ABASCTCA BAXKHEIM (DaKTO-
pOM l'lpPI l'lpOE]{THPOBaHPIH Bal(}’yMHbIX CUCTECM C ITMHTAHHEM OT HICTOUYHHUKOB CPG}.‘[HPIX
M BBICOKMX HampsukeHui. B oncauuoM yerpolcTse NPHUMEHSECTCA TOABKO OORIYHbIIH
aTMoctepHbIE BO3YX, paspesKEHHbIH ¢ MOMOLILIO OTKAYMBAHKS 13 KOHTeHHepa. Bee
BO3MOXKHBIE INBETOBEIE H MpouMe 3¢upeKTH BO3MOMKHBI ITPU HCTIONL30BAHHH IPYTHX
ra3oB WIH MX cMeceil 1 U3BMEHEHUSA AABICHUS.

Onucanue npocKra

OrnicaHHOE YCTPOHCTBO MPEAHAZHAYEHO JUIA AeKopaimii 1 cnenamsHeX 3¢ dexTos, a
TaoKe U1 00pa3oBaTEILHEIX M HAYYHBIX JEMOHCTPAIHOHHEIX POEKTOR, MOKA3bIBAI-
X KOHTPOJTHPYEMYIO 3JIEKTPHUYECTBOM M MATHETU3MOM IU1asMy. MoryT Gurs Tasxoke no-
JIySEHBI CIIEIMAIEHBLIE MATEPHA/EL, OOPAGOTAHHEIC JIyIOM TUIASMBL.

ITnazMa yacTo paccMaTpNBacTCA KaK YETBEPTOE COCTOAHNE MAaTEPHH. Omna cocro-
HT M3 HOHM3HPOBAHHLIX ATOMOB U ABAAET 3((EKThI, HE MTOXOXHE HA TPH OCTATb
Hble OpMBI MaTEPHH.

Kononnbl po30BaTO# WIH NyPHYPHO#i MIa3MEl NPUTATHBAIOTCA K BHEIIHHM O0bex-
TaMm (aJbllaM H Ip.), KOTOPbIE PaclONOXEHBI CBEPXY HIHM OKOJO JEMOHCTPALHOHHOTO
KOHTeliHepa. 3TH KOJIOHHBI TLIa3MEHHOrO CBETA 3aHMMAIOT BCIO JUTMHY KOHTEHHepa,
TaHIYA H Bpalasach noao6Ho TopHazno. O6pasyioTcs Imaphl U NAIbLB! ILTA3MbI, KOTOPHI-
MM MOXKHO YIIPaB/ifiTh, MPOCTO KacadaCh KOHTEHHepa. 3TOT 3(MpEKT HEMb3s ONUCATD
C/IOBAMH, €TO MOKHO I10-HACTOAIIEMY OLIEHHTD, TOJBKO YBHIEB BOOYHIO.

OnycaHHbIi Ma3MeHHbIN > ¢EekT NoayyaeTca ¢ MOMOINBIO YCTPOHCTBa MAOii
3HEPruy, BLICOKOIT YaCTOTBI M BICOKOTO HAaNIPSUKEHMSA. ITOT FEHEPATOP HCIIONL3YeT
BNEKTPHYECKYIO CXEMY, COCTOSIIYIO M3 pe3oHaHCHoro TpaHcdopMaTopa (noao6Horo
CTPOYHOMY TPaHCOPMATOPY TENEBHIHOHHOTO NPUEMHHKA) BLICOKOTO HANPSMKEHU
M TPAH3MCTOPHOTO KJIIOYa, YIPABJIAIOMEro (hepPHUTOBEIM CEPAEYHNKOM BEICOKOBOb-
THOTO PE3CHAHCHOrO TpaHcgopMaTopa. [luTanne TpaH3UCTOPOB NMOJAETCA OT OOLIY-
HOTO NOHIDKAIOMETO TpaHcgopMaTopa Yepes BHINPAMUTEND.

Nopagok c6opku ycrpoiicraa

JaHHEIA npoeKT noTpeGyer ucnonb3osaHus Katymky Tecna, onucanHoii B mase 17.

BozeMurre GaHKy 115 KOHCepBUpoBanus 3,8 1 v GIH3KYI0 Mo oGbeMy ¢ NaTyHHOMH
WM OJIOBAHHOM META/UTYECKOH KPBILIKOH, B KAUECTRE JEMOHCTPALMOHHOrO KOHTEHe-
pa, kak nokazaio Ha puc. 20.2 u 20.3. B xonTeliHepe AomKeH ObIT: NpeNBaAPUTEILHO

' Kto cmoTpen amepHKaHcKuil ¢rueM «Sliinerononniii», MOXET BCIOMHHTB, KaK JIOAH CMOTPENH
Ha ¢elieppepk, yCTpOeHHBIH masHbiM repoeM. B pjanHoM cayuae awoau GyayT CMOTpETHL TakMMH
e IIa3aMH Ha paspsabl U Gurypsl miasMeL — ITpum. nayu. ped.
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Mowneta MeaHui xanunnap 3aMeTb'lﬂ. YTO MOHETA YKPENAET TOHKYIO
METANNMHECKYIO KDBILUKY U ofecneumsaeT
Npynoit HAAEXKHYID ONOpY ANA MOHTAXA
‘ , pu ynnotHuTENb %| KATMNNRDNOM TpYOKH
J MoaruTosa KpLILLKIA:

L
] K= 1. Npoceepaute oreepcTe 0,32 CM B USHTPE MEAHON MOHETKM U B KPBILLIKE
Winanr 6anion.
ABTOMATUYECKOT 0 2. NposBeauTe TLIATENBHYIO OMMCTKY MOMETD! 1 KDBILLIKM 10 CTENEMN YACTOM,
BAKYYMHOTO GreCTALLIER NOBEPXHOCTA.
Hacoca 3. BoabMUTE rasoeyio Fopenky € raaosM NponaHom U npunasiite TpyBky k mo-

HETKE U KPBILLIKE, KK NOKA3AHO Ha pUCYHKe. PaboraliTe akkyparHo, He Co-
xruTe ynnotHuTens Ganxu, Yoeaurecs, uTo naiika obecneumeaet repme-
THUHOCTL COBAMHEHUS, MHAYE YCTPONCTBO OYAET HENPWroaHO K paboTe.,

4, TwiarenbHo BbMOiTe GaHKy U [aiTe el BLICOXHYTb. [loMecTuTe B MMKPO-
BONHOBYIO Neyb Ha 30 c.

5. HaHecuTe BaKyyMHYIO KOHCUCTEMTHYIO CMA3Ky MNOTHO 3aKDYTHTE KPLILLIKY.

6. YcTpoAcTeo roToBo KOTKaYKe BO3AyXa.

B xayectee npnGopa ANA U3MEPEHUA XAPAKTePUCTHK
BaKYYMa MOXHO MCNIONL30BaTEL Kancysmy
¢ rpaayvpoexoit durpm Torrs uam Pirani

Hacoc ains otkaski 8 1 wim 2 CTaavm

Taxcxe Bam NoHagobuTca HopeakyyMHbiA HACOC, CNOCOOHEIR CO3AaTEL BAKYYM HUXE
0,1 TOpp, BaKyyMmeTp Mupann n CeHOR KnanaH PV3.

1. MNMoaxNIoMMTE BLIOA WCTOHHMKA NMWTAHUS K METANNMHECKOMY OCHOBaHIO. FipossieTe Npasunb-
HOCTBM30NALM OT MoBLI MPOSOGALLMX OOEEKTOR, NOCKOMEKY 9Ta TOHKA HONXHA BuU1EDXMBATDL
BbICOKOBO/IETHOR MMITYNLCHOE HANDSKEHNE YacToToR 25k,

2. BeraubTe MeQHbIT KATMVIAD B CUUTBATCTRYIOWH) CEKLMIO LINAHTa BaKYYMHOI 0 HacoCa.

3. OTkauaiiTe BO3YX A0 MAKCMMASILHLIX BO3MOXHOCTE HAcoCa, AABNIEHNE A0KHO GuiTh Merbiue 100 munnnTopp.

4. CnoMOLUBIO KNANAHA OTNYCTHTE Saanerme A0 0,5 TOPD U BINIOYHTE UCTOMHUK NMTaHKA, HAOMOA38, KAK Pa3PeXeH-
Hbiit BO3AYX CBETUTCS BarpatQ- {X 3D }8HiM CESTOM.

5. OTKAIOYUTE OT BAKYYMHOW CHCTEMBI 1 32DKMMTE CEKLMIO PE3UHOBOM TPYOKM, KaK NOKA3aHO Ha PUCYHKE.

6. MlogxmouwTe BLIXOA UCTOYHMKA NUTEHWA K MEAHON TPYGKe 1 CHOBA BRAIOYWTE NUTaHWe, Hab.NI01aR BLIDAXEHHbIV
paspan 8 HopMe TOPHAO, KOTOPLIMIPOTRIVIARKTCR Ha 8GO ANUHY GaHK. JI8BMOHCTPALIMA BUOHA W NP HOPMANBEHOM
OCABLLIBHAW, HO B TEMHOTE ByaeT 60/1ee 3penmLLHOR.

JeMOHCTPALIR MOXET M3MEHSTTECR B 3aBMCHMMOCTM OT TEMNEPaTYPbY, GNU30CTI APYTUX OGLEKTOB, 3a3EMIISHUS 1,
KOHEYHO, AARNEHUA BOZAYXA BHYTPH. BO3MOXHbI PAZNMYHEIE BAPUALIAM, M Mbi NPESANAraeM 8aMm NOSKCNIEPUMEHTUPOBATL.

Puc. 20.2. Yeptexy cO0OpKn YCTPOACTBA U YNPOLLERHOA
BAKYYMHOIA CUCTEMBI OTKAuKW BO3AyXa
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CoegvHeHne
BLINONHAETCA C
NOMOLLLIO TPYGKN,
noaxoaswei K
BAKYYMHOMY HACOCY

Onacno! B cocyne HaxoamTca
BLICOKMIA BAKYYM, U €CIN
pasbuts COCYA, TO Nponaonpet
B3PhIB ¥ PASNETATCA OCKOMNKN
crexna

Puc. 20.3. YcraHoeka KOHTEHHEpa AN NNasMeHHOTo TOpHano

Npresanme:

BaHIG) 39NEETHEGLTTR C NOMOLILI0 HEGOALLLIOA NPOKARAKM, KOTOE-39 JXKMMAIT CNIKFHHHIN PesHHOBYI0 TRYOKY. Takoiicno-
CODUDELTRAMLLRAT MUESEICHOE (LRACTEU BRMUHH A TEDMETISALIAN, KOTOYIO OMEHE NENKO MOXHO CHATH /51 NOBTODHOR GTIGHU.

Buwmanue! B Galke HaX0AUTCA BLICOKMIA BAKYYM, NO3TOMY MW NyGaMuHON 4eMOHCTPALIAA OHA A0DKHA HAXOAWTLCH B
ceTHaToMMeLLKe, HTOGH YAePXAaTL NETALLME OCKONKM CTEKNA B CRy4ae paspuiea Ganki.

BbXOA MCTOHHUKA NUTAHWUA MOXET BLI3BATL YMEPEHHO GONEIHEHHBIA LIOK M OXOT. OH HE BLILIBICT COPba3HbIX TDABM
MHE ONACEH IS KU3HW, NOCKONBKY BHICOKOHACTOTHELEA TOKMMEET MAITYI0 BENHUHY.

BxauecTae maQnupyiowed NnaThl nCRoNL3ynTe CTexNo wnn nnacTuk. Cyxoe Aepeso Take noaoiaeT, HO OHO MOXET
o16mpaTs aHeprio. Bol MoxeTe Taicke NOMECTUTL YCTPOWCTBO B CTEKMSHHYIO HaLLy.

O QOCTHIKESHUA HAMNYHLMX PE3YNLTATOE AN 333eMNEHIA UCTIONLIYHTE METANNIMHECKYIO DNECTUHY.

1. FloMecTuTe MeTaMeCKUi AMCT 15x 15 CM Ha GONLLIMIA NO PASMEDY MMCT M3 CTEKNA UMK ARYTOrC K30NMPYIOLLIETO Ma-

Tepuana.
2. PacnonoxwuTe GaHky Ha MeTanmMeckol NNacTWHe, kaxk NoKasaHo. Noka He 3a3eMnaiTe.
3. MPoBCpETe NPABMMLHYIO PAGOTY MCTOMHIKA NATAHUN, KAK 3T YKA3AHO B MHCTDYKLIMRAX.
4. MNPMCOSNMHWTE 3ENEHLIA NPOBO,383eMNEHVA K 3emne. ECnv3Toro He GoenaTs, YCTPoHCTBo He GyneT HopMansHO Al ..
5. MoOxNICHITE BHXNYIHORTIDOBOA MCTOSHNKA MMTAHMA K MESHON KANWANSPHON TPYGKE, KOTODES BLOGAMT U3 KPLILLIKK Garku.
6. MNoBepHUTE COBMEILIBHHBIA PDETYNRTOP HANPRKEHWS NCTOMHWKA MUTAHA 1 BLIKIIOYETENL NUTAHWA NONHOCTHIO NPOTVE
YaCOBON CTPENKM [0 LEMKA 1 BKNICYMTE NePexiioHaTenb NMTAHUS,
7. NosepHUTE PEryNsiToOR MUTAaHWA [0 [OCTVOKEHUS XENaemoro adxbexTa, KOTOPLINA N Xy CTIEMRIT COBOA DOI0BYIO KONOHHY
a3mbi, NOXOXYIO HA TOPHANO.
MoarecuTe pyxy KCOCYay n HABNIONARTE NPUTXEHWE NAAIMBI.
370 emroCTHOM 3gMbeKT, KOTOPLIA BLI3LIBAETCH GNIM30CTLIO ABYX NPCEO SLLMX OGHLEKTOB. Blaira WOMAICT sTHLINA TOK CTRe-
MUTCA TENSPL NOAT MEXY STUMM TOMKaMM, KOTOpEIE 05PA3YIOT EMKOCTHOE PEaKTUBHOE CONPOTURNEHKE.
MNoasecure k GaHke hRYOPECUEHTHYIO IAMITY, N OHA 2aropvTCs! 3TO IGHDEKT NNYHEHWS INAIMBI BHICOKON 3HEPrv,
KOTOPbIA MOXET CTaTh OCHOBOH MHTEPECHON0 HAYHHOIO NPOEKTA.
ECAM y BaC €CTh NPOU3BOANTENBHLIA BAKYYMHLIAHACOC, IKCNEPWMEHTH C PA3HLIM NABNSHMEM RAAYT ASHCTEMTENLHO
MHTEPECHHIe PE3YNbTaThL
HacTpoitte perynarop MCTOMMMKA MMTAEHUA HA MAKCHIMANLHLIA 2bdexT. He ocTaBnmiiTe YyCTPCItCTBO A0NT0e EPEMA BKNO-
YEeHHbIM 63 KOHTPONA NCTOMHMKA NUTAHUA M TEMMEPATYPLI GaHn,
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CO3/J1aH BAaKYYM, a 3aT€M OH AOJIXEH GbITh BHOBB 3anie4aTad. MeTaunyeckas Kphlka
6aHKH OYeHb YEoOHA ~ K Heil MOMXKHO NPHUNAATh MEAHYIO KaNHLIAPHYIo TPYOKy. Ecm
Bbl 3KMeTe TPYOKY, obecrieyrTe repMETHYHOCTE U OHOBPEMEHHO CO3/aINTE BO3-
MOXHOCTE TIOKAIOYEHHA HACOCa JUIS AOTIONHHTENLHOM OTKAYKH BO3KYXd, €CIH 5TO
HeoOX0IHMO.

JleMOHCTPalMOHHBIN KOHTEHEP MOXKHO YCTaHOBUTD Ha NOAXOAALIECE OCHOBAHHE
€ FeHePaTOPOM, NIOAOGHOE OXNAINTEIOKYIEDPY, PACHIONOKEHHDIM ITOJ] KOHTEHHEPOM.
Mo noeoay oxoHYaTeNbHOH CGOPKH 1 OTKAYKH BO3AYXA OGPATHTECH K PHCYHKAM.

flemoncTpanoHnsie 3¢ Pexrol
M MX NPUMCHCHHE

JeMoHCTpaLya MPOHUCXOAUT BHYTPH CTEKISHHOTO KOHTEHHepa. Ceepkalomas Bpaia-
IOLIASACA TUTa3Ma o6pasyeT HeYTO MoXokee Ha TOPHAXO. OHO TAHIYET H NPLIraeT o
HAIPaBIEHHIO K NOJHECEHHOMY K HEMY NPEMETY M HaMyYaeT XOPOIIO BHIHMMBII ke
TIPM HOPMAIbHBIX YCJI0BHAX thyopecneHTHBIH CBeT. UyBCTBUTENBHOCTD K JII060MH
BHEIIHeli eMKOCTH CO3JaeT MHOTO CTPaHHBLIX U MopasuTebHbx 3¢rexros. Iasma
MOJKET 3a:Keub (DIYOPECLEHTHYIC JIaMITy, NOJIHECEHHYIO GJIM3KO K CTEKIAHHOMY KOH-
TeiiHepy, 6€3 MPOBOJOB MM KAKHX-TMGO CoeAMHEHHIT. ITO CBOICTBO NIOKA3LIBAET BbI-
COKYI0 H3MyuaTeNbHYIO ClIOCOOHOCTE TUTA3MEHHOTO 0N M CIYKHT NPEKPacHON U He-
OGBIMHOI WUNOMMHALMEH JUIA HayYHBIX BRICTZBOK M 3pEJMINHBIM HOTIOJHEHUEM K
BKCIIOHATAM TIOJIMTEXHUYECKHX My3€eB JIH TEMOI JUist HaydHBIX CTaTeii’.

Ocobuic 3ameuannn

Bama neMoHcTpanmsa GyAeT MEHATHCSA Ha BCEM MPOTAXKEHWUH, HAYABLINCH € IIHPOKMX,
MepLAIOLIMX MYPIYPHBIM U OPaHIKEBBIM OTTEHKAMH JUCKOB, 0GPa3ys 3aTeM APKO Bbl-
pakeHHbI€, MOA0OHBIE TOPHANO, 06Pa30BaHM ITYPITYPHOTO LIBETA, NPOTATMBAIOLIHE-
¢4 IO BCEil JUIMHE KOHTelHepa. 3To H3MEHEHHE MPOHCXOAMT H3-3a YBETHUEHUS JaBiie-
HMSA ¥ 3aBHCUT OT YTEYKH VM BHYTPEHHMX 3arpasHeHuii. [1pu npaBMILHOM BHINOIHEHMM
cHcTEMa JOJKHA paboTaTh 0 CAEAYIOIIEH OTKaYKM BO3/yXa B TEYEHNE HECKONbKHUX
MECALER.

! Hoxaio HACK — 33 ITH SPPEKTR MOTYT YXBATHTBCR NYCACTIRHTEIH WOY-DHIHECA, H BMECTO Ha-
AOEIMBOIO TYMaHa M3-TIOA HOT apTHCTOB nybamuka GYAET JMUE3PETh 3TO NPUYYAAMBOE U, BO3-
MOXHO, CPEXHCCHPOBAHHOE KOJJIOBCKOE cBeToboe 1uoy. YenmckoMy 110y BTOpoil MonoBMHLL ABaA-
naToro Bexa «JlaTepua Maruka» Takoe M He CHHAOCH. — ITpum. nayw. ped.
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NMaoaazmcecHHLIK
CBCTONBOU MCY

Jaunas riasa pacCKassbiBaeT, KAK CO3aTh MHHOBALMOHHBII IPOJYKT, KOTOPLIH obec-
NEYHBAET HEOOLIYHYIO CIIEITM(PITIECKYIO IEMOHCTPALIUIO CBETOBLIX 3(pdekToB. OH BBI-
MOJIHEH B BHE CBETOROIO Me4a U3 (pHILMA «3Be3HbIE BOMHBI (pHc. 21.1) 1 ncnony
3YeT HEJABHO 3ANATEHTOBAHHOE SBJCHHE € «[IBIDKyIMEHcsa Ia3Moii» (Hall naTeHT
#5,089,745). Ynpasienue atim adpexToM HOCTHraeTcs NpocTo, KOraa Bbl Gepere
B PYKU PYKOATKy meua. Hukakofl nepexnoyatens He ucnoansyercs. Bosdyxaennas
wiasMa (3sexTpirdecky Bo3OyKAEHHDIN ra3, Jaomuil BHANMMbIN CBET) ABHXKETCA IO
Mewy, OCBEIas €ro No Beel JUHe Nno Mepe ABikeHns. D PexT 3HAUMTENTLHO YCHH-
BaeTcA B TEMHOTE H, €CJIH MOJIB30BATED NPABIILHO MM YIIPABIIACT, IIPOM3BOAUT BIIc-
yaTAonee AefiCTBHE: IyY CBETA YIPaBIAEMO§ JUTHHEI BHIXOAHUT M3 TPYOKH-PYKOSATKH
ycTpolicTBa M POXO/LKAeTCA B NPOCTPAHCTBE. Brsyaibublil adipext xemoHcTpauiu

©0COOGEHHO CHJIEH B YCIOBHAX C120010 OCBEICHIMA.

—_— —_ - -
L — = | ‘ -

Puc. 21.1. CeetoBoit mey

PaccunTtriBaiiTe noTparuTh oT 25 no 356 posnapos Ha 3TOT ycTpamaomuit u 3a-
MaHYMBbI JEMOHCTPALMOHHBIH MPOEKT. Hike pans nofipoGHEIE MHCTPYKLIMH 10
€ro BBHINOTHEHHUIO; BCe cnienuduieckie AeTanm, neuaTHyio maty (PCB) u nasmen-
HYI0 TPyGKy MOJKHO NMpHoGpecTH yepes caiit www.amasingl.com. Cnenppykanms yc-
TpoiicTea npuseaeHa B Taba. 21.1.
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Tabmya 21.1. CheundrKoumMa GNR NNC3MEHHON NO3PHOM MeYa

ObGo3navenme Kon-so Onucanue Ne 8 Gaze
DaHHbIX

R1 Peaucrop 5,6 MOwm, 0,25 BT (3eneHuii-CuHmin-3eneHo)

R2 Peauctop 1 kO, 0,25 Bt (xopyHessii-4epHbili-kpacHbii)

R3 Peanctop 2,2 kOm, 0,25 BT (KpacHb#A-KpaCHBIA-KPACHbIA)

R4 Peancrop 4,7 kOm, 0,25 Bt (wenTuii-nyprnypHuii-KpacHbin)

R5 Peancrop 330 Om, 0,25 BT (OpaHxessii-0parKesbii-KOPYIHEBbIN)

(%] NMnactwoasin wwemempl, 1 Mk, 50 B

2 DNEKTRONMTUHMECKUI KNI IBHCATON 10 MK, 25 B

c3 Nnactukoswi wyeescatn 0,022 mkd, 250 B
c4 MeTann-nonmMnponiuneHosLE komaeHcaton 0,1 mxd, 400 B
Qa1 Tpaxauctop p-n-p Tvna PN2907 GP
Q2 TpaH3ucTop n-p-n Tvna PN2222 GP
T DEDEMTTHA RHCOROHGABTHBIA THAM DO MaTon #28K077
CL1,CL2 CogmHurans (KOHHEKTOP) € 3axmami Ana BaTapei
PCPFS5 Ne4arHana nnara PCB
HS1/5W1 Cxo6a TenncoTBORA 1 BUHTHI #6%4 pjofiMa
BUSWIRE 7,5 CM MOHTAXHOMO NPOBOYA AN COBAMHEHWA C KOHTakTamKn T1
WR2 30 oM BUTOMO NPOBAAA B BMHMNIOBON M3onALm #24
ADPAPTERINGS Jexcanossie npoxnagku 3,81 (BHewwHmia spameTpx2,
54 (otBepeTve)x0,16cMm
SHROUD 1 JlonCan0ean nm aHaNorYHan NPO3PayHas M LiBeTHan
naCTVKOBas TPybKka 75x2,54 (sHewwHwi anameTtp)x0, 16 cm
SPACER 4 FMOKne NPO3PatHLIE BMHMNOBLIS NPOXNANKU
2,22x0,95(otBepcTie)<0,32 cm
CAP1 1 MnacTimoess Kpoauka 2,54 cM
CAP2 1 Naacheo s kpoiuka 4,13 cMmc oteepcTvem 2,54 cm
CAP3 1 HepHan NnacTmkosan Kpoitwka 4,13 cM
PROBE 2 MoNOCKKM ARre3nBHON METAANMNECKON NIEHTHI C BOIMOXHOCTBIO
nakxu 5,08x0,64 cm
HA1 1 YepHan nnacTukosan pykoaTka 28x4,13cm
INSERT 1 Tpybra 0,95x0,95 cm
NE26 1 CReumantHo U3reTOBNEHHAR NnaaMeHHan TPyGka 66 cm #NE26
BuaMeTpom 1¢m pa3HOro
ugera:
whaseps —
3eneHoro;
«HOTOH» —
CUHErC;
«3BEANHLIA
OrOHb» —
MYPAYPHOTO;
“HOOH»* —
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TeopeTHueckHue ocHOBLI pabGoTul cxemol

CucreMa MCnOB3yeT BBICOKOYACTOTHBI IVIA3MEHHBI HCTOYHHK IHTAHUA BHICOKOTO
HANPKEHHA, KOTOPbI TpeGyeT TONBKO ONMH SAEKTPOA MM BHEIHWI €MKOCTHOM
ANEKTPON 1A IONAYH IITAHM HA BXOX TPYOKH JEMOHCTPALIMH ILTa3MEHHOTO Paspsiia
(pwc. 21.2). Buemnmii eMKOCTHO! 93¢ peKT 3HAUMTENBHO YMEHBIIAET CTOMMOCTD H3r0-
TOBJIEHUS ITOM IUVIA3MEHHOI TPYGKH, IOCKOBKY HE TPEGYeTCA BHYTPEHHETO BIEKTPO-
Jia WM YIUIOTHEHUH MEPEeX0Ja «CTeKI0 — MeTawn». Takke NCKIIoYaloTes BCe 3a3emie
HHA HIH 3JEKTPUYECKHE OGpaTHBIE POBOAA, HEOGXOAHMbIE B OGBIMHEIX CHCTEMAX.

ITnasMenHBIi paspaj HOC/E 3aIrycKa NPOAOJLKAETCA B IPOCTPAHCTBO 6e3 Kakoro-
160 BHANMOro o6paTHOrO coeanHEeHMs. B AeiicTBUTENBHOCTH BHICOKOYACTOTHEIE
TOKU NPOTEKAOT YE€PE3 €MKOCTHOH HMMEAARHC IIA3MEHHOH TPYOKHK M IPOCTPAHCTBO
BOKPYT Hee, IJIe CTEKIAHHBIN KOPITYC CIY;KMT Pasae/IfiomMM MX AuaieKTpHKoM. ITons-
30BaTe/lb, KaCaACh PyKOH yNpapifiOMHX KIABHIL, 06pasyeT KPyTyio IUIACTHHY 3TOT0O
BHPTYaJIbHOTO KOHAEHCATOPA.

Cxema renepaTopa, BbIpaGaTEIBAIOMEro BLICOKOE HANPAXKEHHE, COCTOMT M3 TPaH-
ancropa O3, nogKmoOUeHHOTO 110 cxeme renepaTtopa Xapu. INoacxwrrenshan obpar-
Hasn ceazb (ITOC) g o6pazoBanns pexIMa reHepanHH obecneTHBAETCA NOXKOYe
HHMEM B LIeNb KOJUIEKTOPa NEPBHYHOI 06MOTKM TpaHcgopMaTopa PR1 u nens 6asn:

KpacHuia nposog,
T4 OT pusctmom AL THOIA
—t xarywki T1

Bbl MOXBTE UCNONBLINBATL
2 NApanNBNbHO COEAMHEHHLIX §
Gatapeu 9 B ann ace:_pyﬁo g
MEMOHCTPALMOHHLIX K. 4
s Bones koA A ——C3
[[EMOHCTDALMA MOXHO TaKXe 4,7 -022
vcnoML308aTs HAbop U3 8
Gatapéi AA nna
nonyseHus 128 L
MOXET OKAZATLCA HEOBXO AL e m NE26
YMEHLLMTL BEMMYUMHY peaucropa R1
10 100 kOm ona ymMBHBLLEHWR
YYBCTBMTEMLHOCTH OBNACTH ropeHus.
370 moXeT GbiT CBA3AHO C BARXHOCTLIO,
CONPOTHBNEHMEM KOXW W ODYTHMK 188
daxropamu
JDamnbie olmorok T1: ~———» Jmkg j——
BuixoaHas - 1350 BUTKOB,
nepewHan — 10 euTxoE, opma BonkG B TCP NPy NOAKNIOHEHHM NONHOCTH0O
06patHOii CanaM — 10 BUTKOB ropsiei KpacHOM HeOHOBO TPYGKK B5 cm.

MNuTanme oT uCToRmxa 9B, 4 A
Bx0AHOe HANpRXEHHe YCTaHaBMBaETCA Ha 7 B Ao
HA4ANA BLIXOAA NY4a U3 TPyGKK

Puc. 21.2. MNpuHUWnuansHaa cxema NNasMeHHoro CBETOBOrO Meva
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o6moTku FR, nprueM 06MOTKH NOAKIIOUEHDB! BCTPEYHO, YTO obecrieunpaeT paboty
o6MOTOK B IpoTHBOg:a3€ H BoIMIONHeHUe YerosHit ITOC.

Ieneparop nonydaer nurTanme ot 6atapeit Bl n B2, Tok 6aset Tpanaucropa Q3
orpaHMuHBaeTca peancTopom R4, 6a3a cMemaerca B 061aCTh NPOBOAMMOCTH pPe3HC-
TopoMm R3. Konnencatop C3 dmnsrpyer HH3K0YaCTOTHBIE TOMEXH YaCTOTOH OKOJIO
100 Ity. YacToTa reHeparopa Ha Q3 onpenensercs pe3cHAHCOM NAPA/UIENSHOTO KOH-
Typa, 06pa3oBaHHOTO MHAYKTHBHOCTEIO NepBHaHOiT 06MOTKM PR1 11 €MKOCTHIO HaKO-
nuTenbHOro xougeHcaTopa C4. Ona cocrasasier 110 kIt (cooTBeTCTBEHHO NIEPHOH
nosTopeHns paseH 9 Mxc (cm. puc. 21.2)).

Brixoa Q3 KOHTpONMPYETCA C MOMOINBIO H3MEHEHHS HPOBOJMMOCTH TPAaH3HCTO-
pa Q2 cvemenueM ero 6ase MI006pasHeIM cUrHanoM Tpanaucropa Q1. C2 puwisr
PYET BCe BBICOKOYACTOTHBIE CUTHAJIbI IMEPEKJIIOUEHHA Ha 06GIIYI0 JIMHUIO CXeMbl. 3TO
pemenHe 06ecneynBaeT NPasMILHOE COOTBETCTBHE MEK Ay BO36yxuIeHHOI M HeBoa-
6yxnenHoii rasmoll, obecneunsas pasMep rUIasMbl TP AEMOHCTPaUMH,

Toxk wepe3 Q1 u, crexopatensHo, nuTaHHe Q3 KOHTPOIMPYIOTCHA CTAGHIM3ATO-
pom Hanpsokenus Q1-Q2. Tpanauctop Q1 paboraeT, korga 9epes pearctop R2 te-
9eT 6a30Bblit TOK. ITO MPOMCXOANT, ECH NAALIIB! IOJ3OBATENA OAHOBPEMEHHO Kaca-
1OTCA JIBYX BHEMIHMX KJIABHIN, cMelas ()1 B TOUKY, 3aBHCAINYIO OT CONPOTHRIEHUA
KOHTaKTa, 3aMbIKaeMoro noab3opaTteneM. Iloa nelicTBHeM ceHCOPHOro (OT KacaHMs)
a(yexra ppipabaTeIBacTCA MHACCOPA3HEII NepeMEHHBIH CHI'HaN, KOTOPLI ynpass-
€T TOKOM 4Yepe3 TPaH3HCTOp Q2, xon’rp'o.rmpyﬂ TakuM 06pa3oM BBIXOAHbIE ITapaMeT-
pb1 Q3 - ero Hanpskenue 1 yacToTy. IlockonbKy B SHEPrua ynpaBisercs 3a cueT
KOHTAKTa ¢ NAJLLAMH NOJb30oBaTens, koHercaTop Cl npornyckaer Bee BHemu#ne cHr-
HAIbl, KOTOPHIE MOTYT BHI3BATH NPEXIEBPEMEHHDIIH 3ammyck, a R]1 xouTposmpyeT qua-
MA30H YYBCTBHTENBHOCTA HEOGXOAHMOTO CONTPOTHUBACHHA KOHTAKTA AN IIOAHOTO 32
IycKa, a TakoKe JIMHeTHOCTS NMABL

Houncrpyxunn ycrpoucrasa

YcTpoiicTBO MOXKHO BHIIIONHUTE B BH/E ABYX CEKLMIL: JEMOHCTPalHOHHOTO 6J10Ka 1
6noxa muTanus. ITpu noBpexAeHUM WK II0JIOMKe TPYOKM IUTA3MEHHOTO Pa3psijia MX
JIETKO PAa3iEsIMTh. Mgx AOJIKHBI TAKKE YY€CTh BO3MOXHOCTD HCIIONB30BAHMA prﬁ()]{
C JpyTMMH ra3aMi, A2IOUIMMH Pa3THIHbIE KBETOBbIE BYMPEKTHL

JleMoncTpauMoHHan CEKIMA YCTPOHCTBA MOXKET COCTOATH H3 HEOHOBOM MM HHOLH
ra3opoi Tpy6ku mmnuoi 30-90 cM ¢ maneiM auaMeTpoMm. JIna xeMOHCTpaumMOHHOM
TPYOKH HeOGXOAMM TOJIBKO OAUH 31€KTPOJ, YTO HCKIIOYAET JIMOIHKME 3aTpaThl. JTa
BHYTpeHHSs ra3opaf TPyOKa IIOMEIIACTCsA BHYTPH IIPO3PagHoil MAM LBETHOH mac-
THKOBOM TPYOKH, KOTOpas CIY:KHT ee MeXaHM4ecKOl 3aiuToli 1 obecrieynBaeT ycu-
JE€HHEe BH3yaJbHOTO 3¢peKTa 3a CUET CBOMX AM(PPYINCHHBIX, OTPAKATEIBHBIX H
A paKLIHOHHBIX ONITHIECKHX CBOICTB.

Nopagox HaroTosACHMA YCTPOUCTRO

Ha puc. 21.3 nokazana passojka I0pOXeK NeYaTHOH IUIATLE 1A TEX, KTO XOUET M3ro-
TOBHTH cOGCTBEHHYIO neyaTHYO 1wiaty PCB. Ilpu narorosnennu yerpoiicrsa sBemorn-
HHTE CENYIONME ITAIBI:
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1. Pasnoxure M maeHTHHIHPYHTE BCE KOMIOHEHTDI, ACTAMM KOHCTPYKUMH H
CBepETe MX co cnenguKanueil. YaTUTE, YTO HEKOTOPhIe KOMIIOHEHTBI MOTYT
MMETh OTIHYHBIC OT YKa3aHHBIX B CIeNMUKAMY HOMUHABL JTO JOIYCTHMO,
MOCKOJILKY BCE KOMIIOHEHThbI MMetoT jonyck 10-20%, ecnt He yKa3aHO MHave.

oeeca9

Mpumeuanne:

3TOT 4epTEX NONB3EH TeMm, KTO
XOHeT BbiNOMHWTL CBOE YCTPOR-
CTBO Ha MaKeTHOW Nnatec nep-
¢opauveit oTeepcTvid. [na
GOMALMHCTES COSAMHEHI MOX-
HO UCNOABIOBATH BHIBOABIKOM-
NOHeHTOoR, Gonee LLMpOoKtM A0~
POXKAM NUTAHWA NEYaTHOM NNa-
Toi PCB ooumeTcruy T npoea @
BoNbLUENO CENEHWA ANA Coeau-
HEHWA B MAKETHOR Nnare.

Puc. 21.3. Pa3soaka nevatHoi nnathl PCB € neyatHsIMKU A0pOXKaMKn
WM KOHTAKTHbIMKW MOLAAKAMN
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2. HUpentnduumpyiite Mexay co6oii BLIBOAbI Ha OCHOBaHMH TpaHcgopmaTo-
pa T1 u Ha nnare, Kak NoKasaHo Ha puc. 21.4.

3. Bcrasrre KOMMOHEHTE! B neyaTHyio Iwiaty PCBF5 (cm. puc. 21.4). Hmeiite B
BHJTY, YTO Y BaC JJOJDKHO OCTAaBaTLCA MO MeHbineii Mepe 0,32-0,64 cMm BrBonOB
MeXKAY KOMIIOHEHTAMH Y TIOBEPXHOCTLIO I11aThIL. Taxxe oﬁpam're BHUMaHHE

Npoceepnute HeGonbiuoe

OTBEPCTUE ANRA NPOXOAA
NPOBOAA BTOP4HOIA
OBMOTKH OT NNA3MEHHON

NE28 TPYOKI 1 ANA COBNMHEHWA

NPONOXUTE Ero,
KaK NOKAa3aHO
NYHKTUPHEMY AMHASMKA

%) @/\_9

’
""
[

PCPFSS
pd
<

Cxo6a TenncoTeona U3roTaBAMBaETCA 3 n
nonock anloMuHua 0,16 CM WKMpKMHOA 1,27 cm ? 9
Tl

O,

Tennooteoq

Q Q
Buisog, NOMeYeHHLIR Ha 34
TpaHcdopmaTope
undpoh 5, cootsercreyer
noNoXeHno 3, 12
OTME4YEHHOMY Ha nnarte 03
{5}
2 Pl
0 E&'——_"‘"
Cl %
* @ Mposopa
K NpaBHukam
n, KacaHus
’ 02 **_
v BZ @m=e
sop Bl o,
Mposoaa 3axumoe GaTapeii
BLIXOOAT Yepe3 OTBePCTHA
JUNA CHATHA HATKEHWS
€ THIABHON CTOPOHBLI NAATHI.
KpacHuie Aposopa — (+)
faraper nuTaHKs
cu

cL2

Puc. 21.4. PasMeLyeHne KOMNOHEHTOB Ha nnate
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MABALYL. MMnaamerHoIACASTOBMMEY

Ha noaspHocTb C2 H NpaBHIbHOE PaCIIONOKEHHE BEIBOAOB TPaH3aucTopos Q1
# Q3. BomonnuTe nasHble COEAMHEHNA H OTPEXETE JHIIHKUE poBoaa. [lox
kmounTe Tpancgopmatop T1 ¢ ucnonpioBanneM KOPOTKHX OTPE3KOB MOH-
TAKHOTO MPOBOAA U NPHKPEIHUTE €ro K IUIATEe C MOMOLIBIO KieHKOH JeHTh,
3arem npucoeauHuTe BoIBOAR! JUis 6aTtapeit Bl u B2. Hartaxenue ¢ aTHX mpo-
BOAOB CHUMACTCA, KOIria OHH HPOXOI[HT qepe3 oT! BCPCTHH Ha CTOpOHY 'rpmme-
HuA rathl. Hpunasiite nposoaa 28 cMm 11 KOHTAKTHBIX KI2BHII, PACIIONIOXKEH-
HBbIX Ha Kopmyce TpyGkn. Hx mMoxkuo Gyaer ykopoTuTh noaasee. Ilposepsre
TOYHOCTb COOPKH, KAYECTBO MAKKM M T.A.

BoapmuTe HeoHoByio Tpyoxy NE26 junnoii 30-90 cM, kak nokasano Ha puc. 21.5.
O6parure BHHMaHHE, 9TO TPYGKA NOKA3aHA TONBKO € ONHHM BHYTPEHHHM
aeKTpoAoM. BHemHuii alekTpol COCTONT M3 KyCKa METAUIHIECKOIT JIEHTSI,
HaMOTaHHOII Ha TPyOxy, 1 Takxke yuacTByer B pa6ore. KoHcTpykuus ¢ BHYT-
PEHHHM 3JIEKTPOLOM PAaGOTAET HEMHOTO JIyyllle, IOCKOJILKY BHYTPEHHMIT UM-
NEJAHC 31€Ch CTAHOBHTCA TOJIBKO AKTHBHBIM (PE3UCTHBHBIM).

HmeiiTe B BHAY, 4TO it GONBUIMHCTBA IOOHTeNEl cOOpPKa TPYOKU ABIACTCA
NPaKTHYECKH HEBBIIIOIHUMOI1 3ajjadeil U ee, BO3MOXHO, IIpoiie npuoGpec-
TH TIO HOMepy B cnienm¢uxaiuu. ITpunaaiite Tpybky x c6opogHoii ruiate
{cm. puc. 21.5) 1 3aKpeniTe € TOMOIIBIO CUIMKOHOBOTrO Kayuyka RTV. Berasy
Te KyCOK BHHHJIOBOI1 TPYGKH MEXKRY TPYOKOI M medaTHO# IIaTol JUis 3amuThl
TPYOKH OT BO3MOKHOTO NOBPEKAECHNA BCAEACTBHE YAapa © NMEYaTHYIO IUIATY.
Ioaxmounre ape 6atapeu 9 B win npeobpasosarens Hanpsikerus 9 B, bara-
peH NOJKI0YaIoTCs NAPAILIEIBHO JUIA TOAAYH OOJBILIEro TOKA H, CIeA0BATe b
HO, GoJbllero pecypca paboThl €3 3aMeHbL.

—

Ynpasnmouwe knasuwm (2 wr.). ¢ pvc. 21.3 Korbuesbie ananrepn (3 wr.). :
Anrs3vBHan METANNWMECKaS MPAKNEUBAIOTCA K KOPIYCY. 13
NEHTA C BOIMOXHOCTHIO NARKKA PacaonoxeHmne IAXHO {
— COOTBETCTEOBATL PUCYHKY !
il H T

KOHTaKT ¢ NpOBOAOM :

DOCTWIAETCA 32 CHeT H

NakAKK 3re MeHOR 1

METANMHECKON NEHTH :

]

Ana npukpenneHma KoHU3 L

Z
al l
TRYOGKK K CBOpO4HOI Nnate ( 3 >
WCTIONbLIAYWTE CHMMKOHOBBI

kneit-repmetm RTV,
B ravecTse npoknanxv

rr\ BCTaBbTe B TRYOKY pacnopky INSERT

1

Puc. 21.5. Bua pyKOAiTKW B PEHTTEHOBCKKX NyYax
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6.

BBl MOXKETE TIPOBEPUTH CXEMY, NOJK/HOYHB aMIIEPMETP MOCIEXOBATENLHO C
GarapesMH, cedimac oH AoKeH nokaisiBats (. Hamensiite qpanason ammep-
MeTpa waramm 1o 50 MxA. OH KomkeH no-npexHeMy nokasbieath (. Hmeiire
B BILIY, UTO, €CIM TCK B 3TOM TECTE IIOCTEIIEHHO PACXOAYET GaTapelo, TO 3TO
03Ha9aeT, 9T0 POHCXONUT yTeYKa depe3 TPaH3NCTOP MM HMEEeT MECTO OlmHG-
Ka B COEJMHEHMSIX.

Ycranoeute qranascH amnepmerpa 300400 MA ¥ npm HECGXOAUMOCTH H3Me-
HHTE NOJIAPHOCTb. YCTAHOBHUTE KOHTAKT Mex/y (+) u (-) mpoBoaaMH KJIaBHIIL.
Heonopas TpyGKa NOJHOCTHIO 3arOPUTCA, M aMrepMeTp nokaxeT Tok 300 MA.
INoxanyiicTa, o6paTHTe BHMMaHHE HA TECTOBbIE TOUKH (CM. puc. 21.2), ecom BbI
MCIBITHIBAETE CIOKHOCTH IIPM HacTpoiike. OGRACHEHNA AaHbI B Pajfiesie, Kaca-
IOMEMCA AOTIONTHUTENBHBIX TECTORBIX TOYEK.

Ilonpo6yiite yCTAHOBATD KOHTAKT MEXKAY STHMHM TOUKAMH € IOMOMILIO CONIPO-
THMBJICHIS BANIEro NAIbLA ¥ YOeIUTECh B JACTHYHOM BIUTIOYEHHH HEOHOBOH
TpYOkn. YBIakHHTE MAjel, eCIH KOXKa CyXas. 3TO MOATBEIKIAET HPaBIib
HY10 paGOoTy aNIeKTPOHHKH.

TIpm cyxMx pykax MOXKET BO3HHMKHYTHh HEOOXOJHMOCTb CHIbHEE CKHUMATD pY-
KOATKY, B TO BpeMA KaK BJIaKHble pyKH 06ecrieuMBaloT NOAHBIH 3aMMyck Tias-
MBI IIPH JIETKOM KacaHMWH.

NMopagox c6opru yYycrpoucrsa

IIpu c6opke ycTpoiicTBa BHITIOJHHUTE CAEAYIOLMe ACHCTBHS:

L

OTpexbTe IUIACTHKOBYIO TPYOKY 75 CM € BHEMIHUM AMaMETpoM 2,54 cM mna
KOPITyca, Kak NoKa3aHo Ha puc. 21.6. IloaposHsiiTe BHENIHMe Kpasd M O9MCTH-
Te UX or 3ayceHries. KpacHas npospauHas TpyOKa 3HATHTENLHO YCHIHT 3pH-
TenbHBH 3peKT IPU HCNOAB30BAHMH KPACHOTO HEOHOBOYO ra3a.
HaroropbTe 9eThipe KOJbLEBBIX NPOKIAIKHA M3 KycKa IPo3pavHoro rubxoro
pyHa 0,16 oM (oM. prc. 21.6). 3h npoKaAKK pacmoNaraloT HEOHOBYIO TPY0O-
ky NE26 no neHTpy niacTMKOBOTO KOPIyca M OG€CIeuMBaIOT YaCTHIHYIO 3a-
HIMTY yCTPOCTBA IPH HEOCTOPOKHOM o6palenuy. LlenTpanbibie oTBepcTUAa
KOJIBLEBBIX IMPOKIAA0K JOJDKHLI 00€eCICUMBATE TUIOTHOE NpHIEraHne K HOBEPX-
HOCTH HEOHOBOI1 TPyOKHM, a BHEIIHMIA AaMETP 06eCcIeYHBaTh IUIOTHBIH KOH-
TakT ¢ TPY6Koii xopmyca. Konplessieé DPpOKIajKy JOKHBI GbITh Pa3MelleHb!
Ha JeMOHCTpauuoHHOH TpyGke NE26, kak nokasano Ha pucyHke. Jiis atnx
AeTajiei MOKHO MCIIONIB30OBATE M IPYTHE MATEPUATIBL.

Harotosrre TpM KonbleBrix aaantepa {(cM. puc. 21.6). Buemmnmuii quamerp
A0JoKeH 00ecleuMBaTh MX IUIOTHOE PasMelieHMe BHYTpH pykoaTtkn HAL. Ot
BepcTre 2,54 ¢M JOHKHO PacnoNaraTbCs TOYHO B HEHTPE aJanTePoB M ILTOT
HO OXBATHIBATEL TPYOKY KOpITyca. AJanTepsl PacrioNaraloTca M MPHIIEHBAIOT
ca x xoprycy (cM. puc. 21.5).

Hsroropsre kpoimky CAP2 ¢ oTeepcriem B neHTpe 2,54 cM M nIoMecTHTE €€
Ha cbopxy xoprryca Tpy6xu (cM. puc. 21.5). B HajleToM cOCTOAHME OTKpbITadA
CTOPOHA KPBILIKH JOJKHA PACNONATaThCsl JOCTATOYHO GIH3KO K NepeRHeMy
KOJILLIEBOMY aaIITEPY.
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Puc. 21.6. CHopka AEMOHCTPAUMOHHON TPYDOKM, KOpNyca v NpoKnanokK

Mpumeuanwe:

B naHHOM NPOoeKTe NCNOAbIYETCR NE3BUE MEYa M3 TPYOKI 60 cM. Bl MOXETE MCMONb30BATD TPYOKY IMHON 40 90 CM, HO
FPV STOM HEOGXOAMMO YBENIMHATL KOPITYC HA A0NANHMTENbHLE 30 cMu AoGaBrTL 2 NPoxnaakit. Boe OCTanbHLIE KOMNOHEHTb
NOAAEPXUBAIOT Takol BapuaHt =nesysuA meya». Bee BapuaHTH «Ae3BMil Meua» MoXHO NpuoGpecTn vepes calir
www.amasingl.com.

5. Hasroroerre pyxoarky HAl n3a naotHoro nonuprawxiopmga (IIBX win axa-
JNIOTHUHOro Matepuana) 4,13x0,16 cm n jummnoii 25,4 cM. [IpocsepuiTe yBa He-
6onprmx orpepcTa auamerpom 0,16 cM, kak noxasano va puc. 21.5, nis Ber-
BOZIOB YNPABAAKINNX KIABKII. HX nosoxeHHe He KPUTHYHO M BBl MOXKETE
PACIIOIOKHTH X NI0 CBOEMY YCMOTPEHHIO.

6. Bcrassre c6opxy NE26 (cM. prc. 21.6) ¢ konbLeBsIMH HPOKIAAKAMH B KOPITYC,
KAaK NIOKa3aHO. M0o3XHO yIIpOCTHTE 3TO JefiCTBHE, €C/IVM YBIAKHUTH BHYTPEHHIE
CTEHKH KOPIyca, AYRYB B HEIO H GHICTPO BCTaBHMB TPyOky. PaboraitTe B nep-
YaTKaX JUIA PeAOTBPAIIEHHS TPABMbI B CJIy4ae MONOMKH TPYOKH M3 CTEKIA.

7. Bcrasbre ykasaHHylo Bbiie c6opky B pykositky HAl, mpu sToM nepexxmii
KOJIBLIEBOI azianTep BXOAMT B PyKosiTKy npuMepHo Ha 0,64 cM (cm. puc. 21.5).
Br1 MOXeTe IPUKIEHTD €r0 WK OCTABUTS TAK IS BOSMOXKHOMH nocneayiomei
pas6opxn. Hazensre kponmxy CAP2, xak noxasaso. Hmeiite B BUIY, 4TO 5TO0
MOJKeT IIOTPeGOBaTh ONPeNEIEHHBIX YCHIMH, IIOCKOMBKY KPHINKA HaZeBAETCs
OYeHb TYTO M € He 0653aTe/ILHO IPHKJIEeHBATD.
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10.

BoopyxuBnmcs TepneHHeM K HCIOJIb3ysA CBOIO M300peTaTe/IbHOCTh, IIPOITyC-
THTE NPOBO/IA yIIPABJITIOMMX KIaBHII yepes orsepctrs B HAL (cm. puc. 21.5).
HanoxuTe 3aumiieHHbe KOHLb! HA PYKOATKY ¢ HEGOMLITMMH KYCOMKaMH Me-
TA/LINYECKOH IEHTBI, KAK MOKa3aHO. DNEKTPUYCCKHET KOHTAKT € METAJLIHYEC-
KHMM KOHTaKTaMH CO3/AETCSl MMEHHO 3a CHET 3TOro HalokeHus. Bupexsre
NAHENILKH COOTRETCTRYIONIEH (hopMbL.

BcraBbTe ABEe HOBBIE HIENOUYHBIE HIH JMTHEBbIE CTaHAApTHBIe GaTtapen 9 B,
ABa 3KMMa JUIs 6aTapell B PyKOATKy. 3aKkpenmTe 6arapen ¢ MOMONBIO TIEHO-
peanHbl. 3akpoiiTe koHell pykoatku kpbikolt CAP3. IlposepsTe yerpoiicTso,

Kacasace Npo6GHIKOB M Habmonas aeficreHe ycrpolicTBa. Y6enuTecs, YTo Ten-
A00TBOA (P PEKTHUREH ¥ CHILHO HE HATPEBACTCH.

Co6epuTe BCE YCTPOICTBO, KaK NOKa3aHO Ha puc. 21.7, HajieHbTe BCe Kpbim-
KW, IIPUKJIEHTe APILIKK. A Tenieps pasbieKaitech, U A2 NPeGyAeT C BaMH Be-
JuKas cwia Maxnayna Jlynkaua. IToGynsre HemHOro peGeHkoM M moMammMre
CBETOBLIM MEYOM, HO TOJBLKO OCTOPOXKHO — OH CTEKIAHHbI.

Mpoxknankm (4 wr.)

Ons pocTmxeHns Havinyuwero adpdexTa
NPOKNANKK Y KPLIWKKY S0NXHE ObTb
W3roTOBNEHE U3 NPO3PAaYHOro martepuana

Ynpaensioume
Knasuwm (2 wr.)

Puc. 21.7. Bug rotoBOro NnRasMeHHoro Mevya

Tecrosobic TOUKH M NPCHMAOMCHHUA NO NOUCKY
HCHUCNPABHOCTCH

Hibke TpUBOASATCA HEKOTOPbIE M3MEPEHHA, TOMOTAIOUIHE IPOTECTHPOBATh YCTPOHCTBO:

u3MeprTe HanpsokeHne 9 B tocrosHHOro Toka B Touke TPA 1 Ha mann COM.
Ecnu npexbiaymuii TeCT HE yAaeTCA, MPOBEPETE COEAMHEHNA H NPAaBIILHOCTD
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pacnonokeHus xomnoHenTos. He nepenyraitre Tpanaucropsr Q1 u Q2, no-
CKOJIbKy OHH pasHoii MomHocTH — Q2 60nee MomEbIii, yem Q1;

¢ np3MepLTe HANPSKEHHE IOCTOAHHOrO ToKa Mesxy Toukoii TPB 1 nunueii COM,
oHo Gyner pasro 0 B;

® 3aKOPOTHTE KOHTAaKThI NpoGHMKA A B B u uameprte Hanpsskenue 8-9 B no
CTOSTHHOTO TOKa B Touke TPB;

* eCH JIeMOHCTPalMiOHHAA TPYOKa Ha 3aropaeTcs, THATENLHO NpoBEpETe Npa-
BHJIEHOCTh COEIMHEHHI 1 pacrioNoKeHHA 3/IeMEHTOB.

Ocobvic 3amecuonun

TazoBble TPY6KM JymMHHee 75 ¢M MOryT notpe6Gopats Gatapen nutaumua 12 B s
nonyuesus spdexra no Beel JumHe TPyOKH.

AnexrpoHHan c6opka 1 6aTapeH YAOGHO paaMemMAloTCs B PyKOATKAX Jiis doto-
Bcnbiuek npoussozcrea Graphlex u Heiland. O6paruTecs Ha npeanpHATHA-U3TOTO-
BUTEJIM 110 MTOBOAY TUX JieTaneit, KOTOpble OGbIYHBLIM NTYTEM HeXerKo HailTh.

YepTexu B 3T0E IABE ITOKA3LIBAIOT YCTPOMCTRO, IOCTPOEHHOE Ha 6a3€e IeMOHCT-
paLHoHHoi TPyGkH 70 cM. CHCTEMa CIIPOEXTHPOBAHA JUIA MCIIONIH30BAHMS TPYOKH
mo6oit uubl 10 90 cM. ExnHcTBeHHAA MOJpHKaHMA IIPHY STOM — JIHMHA TPyOGKu
BHENIHETO KOPITYCa M M3MEHEHME KOIMYECTBA KOJIbIEBLIX NPOKAafOK. CTaniapTHbie
JUMHBL TpY6oK — 30, 70 1 90 cMm.

Ynpassomye K1aBHIM MOKHO 3aMEHHTb NEPpeMeHHbIM COIpOTHBAEHHEM 1 MOM,
COBMEIEHHBIM C TEPEKTIOYATENEM 1A U3MEeHEHUA AMMHEL pa3paaa. R1 npu srom gon-
JKeH UMETh BesauHy 46 xOMm.

barapeu

Ycrpoiicrso Gyner paborars OT JiByX IIeOUHBIX GaTapeii, coe(HHeHHBIX IIapaLIEb-
HO /Ul YAIBOEHHS TOKA, Bpemsl paGoThl cocTasisieT okono 5 4 pu 50% BrmoYeHHy
ycrpokicTea. Jipe miTHeBbie 6aTaper CTOAT A0POXKeE, HO OGECIEYHBAIOT BOCEMDb Ya-
cos pa6orsl Ilpepnaraercs HCnoONb30OBAHHE HHKENMb-KaAMHEBBIX aKKyMYJIATOPHBIX
Garapeii Varta#TR 7/8 Ha 9,8 B. Bpema paGotsi ssyx 6aTapeii 6e3 3apsxu cocras-
nsier nouru 1 4.

Ycrpoiicrso Ha ocHOBe KpacHOl HeoHOBOI TPY6GKH sumHOM 90 cM MoXeT noTpe-
6oears nuTanns 12 B, k0TOpbIe MOXHO TOAYYHTD C IOMOILIO BOCEMH JIeHeHTOB AA
VIS IIOJIHOTO BKIIOYEHHA yeTpoiicTBa. Bal Takke MOXeTe HCIONMBL3OBATS IBe AYeiiKy
AAA, nociefoBaTEILHO COEAMHEHHbIE C YCTAHOBAEHHLIMU IByMA Garapesmu 9 B.
CoepiHeHHs 1oKasaHsl Beilie (cM. puc. 21.2). 3ToT noaxon oGecrieunBaeT cOOTBET
CTBHE C YKa3aHHLIMH PYKOSTKaMu UL oToBcnbimiek. TinatensHo npoBepsiite TeM-
nepaTypy Kopiyca Terioorsoaa st Q3. TerioorBoy He 10JIKEH CUILHO FPEThC, B
NPOTHBHOM CHYY2€ BHIKIIOUHTE H IPOBePhTe YCTPOHCTRO.

! B HacTosllee BpeMs HHKEAbL-KAAMMEBblE AKKYMYIATOPHbIE GaTapeH 3aMEHAIOTCA HA SKOJOTHYECKH
4KCThie 1 Golee eMKHe HHUKETb-METAATHAPHAHBIE WM faXe TOIHBHbIE GaTapen. ~ flpum. nayy. ped.
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NMpumenecnne

Croitcrsa gBMKyIeics rOpsIEH TUIA3MBI BALIETO JA3EPHOTO MEYa MOKHO HCIIOALI0-
BaTb JUIA 33J]aHUs HallpaBJieHHMA CHTHANOB MOBOPOTA TPAHCIIOPTHLIX CPEACTB, JUA
ROAAYH CHUIrHANOB ceMadopa, JUIS YKa3aTeNbHBIX YCTPOHCTB; 3TO IPEKPAcHOE CPe-
CTBO N1 oGecneyeHus 6€30IaCHOCTH NIPH Gere WK NPOTYJIKE B TEMHOE BpeMsl, TIo-
CKOJIbKY BupaGa'rblBaeTca BUAMMBIit IBETHOM cBeT'.

! Kax a¢upextHO npu npocmotpe Gareta Apama XauatypaHa «[asse» Beitisnen Gbl Taden, ¢ cabas-

MM, BMECTO KOTOpHIX Gbuly Gol nazepuble mMeun. Amwaar 61 6b1 obecneven. — fTpus. nayy. peo.



Yactu 5

Yacts 5 Bkmogaet mapbl 22-25. Cogepsxanye mias pa3sHoOGPasHO M He MOCBALICHO
OHO#i TEMe, KaK B APYFHX YacTax. O6myM i map 22-24 MOXHO CYHMTATH reHepa-
LIHIO BLICOKOTO HANPSDKEHMA B YCTPOHCTBAX, YTOGH HCNONL3OBATD €0 B Pa3HbIX Lie-
AX — OT HOKA3a HeOOBIYHEIX 3¢h(eKTOB B mase 22 10 NpuMeHeHNs HpUGOpa HOYHO-
TO BUJICHMA B MaBe 23 M Pa3IMYHLIX THIOB NEKTPOYAOYEK U IIPHHIUIIOB JIOBa B
mase 24. OcobHAKoM CTOMT iaBa 25, B KOTOPO# KOHUEITTYIHHO PAcCMATPHBAETCA ITPHE-
1MIT JEeiCTBUS M OCHOBHBIE NPUMEHEHHA JIEKTPOMAarHUTHBIX reHepaTopos EMP.



EEENEEEERDS
fnana 22

HouHuIN
NYuenson NUCTONCT

3TOT NPOEKT NOKAILIBAET, KAK MOXKHO IIOCTPOMTh YCTPOMCTEO, KOTOPOE AEMOHCTPH
PYeT 3arajiouHnie ¥ MHTEPECHBIE 3JeKTpHueckue sraeHusa. M Boamoxio, npunipn
paboTEl ITOTO YCTPOHCTRA MOKET GLITH MONOKEH B OCHOBY IBMIATEIBHOM YCTRHOBKY
HOBOTO THIA A1 KOCMMYECKHX ITyTEIEeCTBHE B HeJlalekoM OyaymeM. MlcTouHuMK ¢ Be-
COKHMM NIOTEHLIHAIOM BEUIZET 3apAALI YE€PE3 OCTPLIE M HATIPABJICHHbIE IPEAMETEL 3a
CYET JIBMACYIIEH CHIILI 9THX 3apAA0B H CHIbI OTTAIKHMBARHA OJHOMMEHHLIX 3aPAKOB
[POHCXOAMT HOBAA SMHCCHS 3aPHAOB, BHIPAaGaThIBAETCA BHICOKAS IIOTHOCTD 3aPIKEH-
HBIX YaCTHUL], COXPAHAIOMMX CBOIO NOABIDKHOCTD HA PACCTOAHHUN. IoToBoe ycTpolicTBO
npeaHasHadeHo JiA ueoaenopateseii B oGnacth anexrpodusuku (prc. 22.1), ana pe-
MOHCTDALMi1 B yueGHRIX 1E/I5X, MPOBEPKH MATEPHAJIOB M MHOTHX APYTHX CIyYaeB, yKa-
3aHHLIX B 3TOk IIaBe.

Puc. 22.1. VonHslid ny4esoit rnctoner
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PaccunrTbiBaiTe HOTPaTHTh OT 75 xo 100 HOJIapOB HA 3TO NONE3HOE INEKTPHUEC-
Ko¢ yerpoicTBo. Jlna c60pkn noTpebyloTcs TONMLKO OCHOBHBIC PYYHbIC HHCTPYMCH-
Tbl, MAILHUK U NIPOBOJAA AJis natiku. [10Ab30BaTHCH TOTOBBIM YCTPOHCTBOM HYKHO C
OCTOPOXHOCTBIO, TIOCKOJILKY Ha PacCTOSIHMU OT HETO F€HEPHUPYIOTCS yMEPEHHBIE
aJeKTpHYEeCKHe 3apajbl. CrnenidpHKanma ycTpoicTsa NpHBesicHa B Tabn. 22.1.

Tabmmya 22.1. (heumdriauma HOHHOMO NY4YEB0ND NMCTONSTa

O6Goanauenue Kon-so Onucanwe Ne e 6ase
AAaHHBIX

R1 1 Nepemennoe conpotuanetsme 10 kOM BEPTUKANLHON YCTAHOBKW

R2,R4 2 Pezwuctop 10 0m, 0,25 BT (xopuiHeBbii-4e pHbli-4e pHiA)

R3, RS, R8, R9 4 Peauctop 1 xOm, 0,25 BT {(kopuiHesuili-4epHLIR-KpacHbil)

A7 3 Peauctop 10 MOwm, 1 BT (kOpHEBLIA-4EDHBIA-CHHWA)

R10/S1 1/1 Nepemernoe conpotwaneHwe 10 xOm / nepexmosarens

c1 1 INEKTROMTUYECKUA RORDLSCTp 100 Mk, 258
CPAaKanbHLIMK BLIBOAMIA BEOTUKANLHON YCTAHOBKM
2 1 Konpescarop 0,0022 mx, 50 B, 3eneqsii nnacuk (222)
C3,C8 2 Jncxossit konnencarop 0,01 mx®, SOB (1-3)
A 1 DNexTPOMMTYMECKI ruH eI 1000 kD, 258
BEPTWKANLHON YCTAHOBIG
6 1 MCTIVIC M XIEIHHLN NOTMN IOMANOHOBLSA KUHAEHCTTOD 0,22 M, 250 B
Ccr 1 Kusywwcarop 0,1 mxth, 50B
o] 1 BnexTponuTIMecKWiA komaese.m 1 mxd, 25B
BEPTUKANGHON YCTAHOBKN
C20a-C20n 2 Kepamvecknii AMCKoBLIA kung g =mop 500 nkd, 10kB #500P/ 10KV
D3,D4 2 Kpcesanxa s npon ING14
D11 1 Bvon nosssoom i seaowmii PKE1S
D12 1 Avon Guctponaictnouge 1N4337, 1xB
D20a-D20n 20 JNasvHHbi o, 16 xB, SMA #VG16
[*1] 1 TpaH3WCTOP NONEe.oi N-xaxnanbHk IRFA50 (MOSFET) T0-220
1,12 2 Taimep 555 B xopnyce DIP
T 1 TpasodopmaTtop 7 kB, 10 MA, paGoTalowwmii Ha NoakilleHHOHYacToTe  SIU2BKIE9
L1 1 MHayrueHan kaTyluka 6 mkiH, cO0pKa Onmcana 8 Texcre #UBUH
cu 1 axwvm pn GaTapeid #22 c susonammn 30 cm
BH1 1 Ha6op 8 sueex AA
PB1 1 Kronoukbili nepexmicsatens 6e3 pykcaum
{8 HOPMANBHOM COCTORHN PAIOMKHYT)
PERFBOARD 1 MakeTHan nnata pasmepamu 12,7x7,37 cm C nepdupniypsesii
OTBREPCTWA Warom 0,25 M, NPUAATL HEOBXOANMLIN pazmep
B LUOTHETCTENMM C pyic 22.3
PCGRA 1 Onuwn nevatHoin nnatul PCB #PCGRA
POLYBOARD 1 W30NAUMOHHERA NNata na nnacTvka 25,4x7,3740,16 oM
WR20R 30cm Nposop #20 B BMHUNOBOIA M30NALMK, KPACHBIA 117 NONOXMTENLHONC BXOAa
WR208 30cm Nposog, #20 B BMHUNOBOIN K30NALMK, HEPHLIA MM OTPWULATENBHOTO BXOAA
WR20G 30cm Mpnan #20 B BUHANOBOR M30MALMK, IENEHLIA ANA 3a3eMNEHUS
WR20BUSS 30cm MoHTaxaHBA NPOBOA, #20 An% OOLMHLIX COBAMHEHWIA
WR24BUSS 30cm MoOHTaXHLIA IPOBOA, #24 AN OBLMHLIX COBAMHEHWA
SCRW1 5 BuHTo! A1 MeTamna #6x%/, poma
SW1/NU1 3 BunTei v ravikm #6-32xY: grovima
HSINK 1 AnomuHmnesan nnactvka 3,81x 2,54x0, 16 cm, obpaborasHan

BCOOTBETCTEMM C puc. 22.4
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TaSanya 22.1. CheundrHaupn HOHHOMD MYHSBONO UCTANSTA ( OKOHYAHIE)

OGo3navyenue Kon-sBo Onucanme N2 8 Gaze
AaHHbIX
LUGE 1 ATIOMUHMWEBLIR NENecTOK #6
LUG25 1 Konsuesoi nenecrok 0,64 cm
cupP 1 Helonswoii 32xam «KpOKOAMA» C ABVXYLUGIACH roNoBKOA
EN1 1 PVC wm ipo3spayHan nacTukosan Tpytka 38x6,03 cx
CTONUWAHOR CTeHoK 0,32
HA1 1 PVC 1pytika 15,24x4,76 cm
BRK1 1 AnoMunueBan nonoca 25,4x1,27x0,08 cm, 06paboTanman,
KAK YKA33HO Ha DHCYHKE
CAP1,2 2 NMnacTvkosne kpoittixk 6,03 Cv COTBEPCTUAMM (CM, PUCYHKI)
CAP3 1 NMnactuxosan kpuiwka 4,76 cm
Onuum
B1-B8 8 Llenounbie anemeHTHI AA, 1,5B
NEEDLE 1 Kycok Hepxaseowieil crans
CARBONFIB 1 HUTs yTIeBonoKHA ANA SMUTTEPOS BLICOKOTO YDOBHRA Iy #CARBFIB

MpuHUKMNHAALHAN CXEMO YCTPOHCTRA

BameMy HOHHOMY JIy4€BOMY ITUCTONETY NOTPe6yeTcs BHICOKOE HANPSKEHHE MOCTO-
SHHOI'O TOKA NIPH O€HL MAJIOM TOKE Harpy3ku. I1epBHYHbIN HCTOYHVIK HATIPAMKEHMS,
nokKasaHublit Ha puc. 22.2, spipa6atnisaer Gonee 600 MxK (600 MxA /c). ITo ouenn
GONMBRIOE KONMYECTRO 3apAA0B YaCTHI-MOHOB, M €T0 AOCTATOYHO 1A HARECEHHA Y2
pa Ha pacCTOAHMH, 3APSDKAHNA [IPEAMETOB, A TAKKE BbINOJIHEHHS MACCHI HEOObIYa-
HBIX BNIEKTPUYECKUX SKCIIEPUMEHTOB. XOTA TOK HEGONBINOM, CTyYaifHbIi KOHTAKT C
YCTPOHCTBOM MOXET BbI3BATh GE3BPEHBINA, HO 6ONE3HCHNBIH yAap.

BrxosHoe HanpsDKEHME 3aMyCKAIOMIETo TeHEPaTopa BhIPabaThIBAETCA YMHOXKHTE-
neM Hanpsuxennsa Kokpodgra Barrona ¢ 4-10 xackagamu ymHokeHMA. Cxema yMEOKY-
TeJIs HANIPSKEHMS HAIBAHA 110 UIMEHU YYEHOT0, KOTOPbIi M3oGpen HanGonee nomyap-
HYIO CXeMY HCTOYHHKA BBICOKOro HanpspkeHHA. OHa Gbuta MCHIOMB3OBAHA B NIEPBOM
yCKOpHMTEJI€ SICPHbIX YACTHII Ha 3ape aTOMHO#H 3pbl - B TPHALIATHIX rojax ABaALaToro
croneTus. B cxeme (cm, puc. 22.2) ncnonbayerca 10 kackanos yMHOXKeH: s, a B Apyroi
nono6Hoii cxeMme (cM. puc. 1.2) - 5 kackanos yMHOXKeHHA. KonMuecTBO 3THX Kacka 0B
YMHOXEHHS OTpeAensieTc TpebyeMbIM BHICOKOBOJIETHBIM HalIpSyKEHHEM IS KOHK-
peTHoro ycTpokictsa. Ha nepsyo cexipio yMHOXUTES He0OX0/IMMO NOJATh BLICOKOE
HanpsbkeHHe MOBLIIEHHOM 9acTOThl, 4TO obecneunpaeTca TpaHcgopmaropom T1,
BbIpaGaThIBAIONMM HA BTOPHYHOI OGMOTKe BBICOKOE HanpsskeHne 6-8 kB uacToroii
okoo 30 kTiy. Dror TpancopmaTop ARIAETCS COGCTBEHHOI Pa3paGoTKOil HHPMEI
Information Unlimited. ITo cpaBHenMio ¢ BBIPaGaTHIBAEMO# MM MOIHOCTBIO 3TO KOM-
MAKTHBII M JIerkiii KOMIIOHEHT, Tak Kak paGoTaer Ha nosbiesHoi yacrore 30 kI,

Ha nepsuunHyio o6MOTKy T1 noctynaer Tok yepes apoccens L1, KoTopbiit sipis-
€TCA 3arpakIAIOIHM PIIIBTPOM BMECTE C EMKOCTHIO Konjencaropa C4 ajs curua-
JIOB C BBIXO/1a KJIFO9eBoro Kackala Ha Q1 na xoz I11. MHAyKTHBHOCTL NEpBUYHOH
o6moTru T1 n eMrocTs koHgencaTopa C6 06pasyioT KOHTYp, Ha KOTOpbIi HarpysxeH
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Puc. 22.2. NpuHuymrnuansHan cxema MoOHHOMo Ay4eBoro nUCToneTa

NMpssmesatme:

Ha 8eo008 A0/0KeH GhiTh YCTAHOBAEH BLICOKOBONLTHLR PE3UCTOR 25 MOM, 25 BT B KauecTBe SKBMBANEHTA HArPY3KW.
NopxmowTe wyn ocuunaorpadax TecTosoit Touke TPX. Jobeiirecs BpaweHrneMmocy R1 GOpMEI Cyrkana, Kax nokasaHo va
PMCYHKE, NPMNVTAHK OTMCTOYHKE 128, 3A.

BrrsQQMOC HANPKEHME AOAXHO-CICTaRMNTS 30 KB, 4T0 cCouTBUTCTEYET ToKY Gonee 1 MmA. Bxaaxoi Tox GyaeT cocTaansTs
2,5 ANp BLIXOAHOM MOLUHOCTH Gabiwe 30 BT

KIOYeBOii KacKay Ha nosesoM TpaHsucrope Q1. B nyenu, o6pa3oBaHHOi KOHIEHCA-
Topom C6 1 nepsHaHOit obmotkoit T1, Bosuukaer pe3oHanc, npu npasibHON Ha-
CTPOIKe YaCTOTH FEHePaTop NEPEKTIOYAETCA NPH Hy/IEBOM HANPAXEHUH (3TOT pe-
#uM paboThl COOTBETCTBYET pexiMy Knacca E M xapakTepuayercs KpaiiHe MalbiM
ypoBHeM nomex). CienoBaTenbHo, IS ZOCTHAKEHHAS ONTUMAILHOM paboThl OYEHD
BAXEH NMPaBIWIbHbI BpeMEHHO pexHM NoJavH 3arycKalomux uMimyincon Ha QI ¢
BhIXOAa reHepaTopa I1. 3anyckajouue UMITY/ILChI BHIpaGaThiBaloTCs cxeMoii 11, pabo-
TAOUWEH B peXHUMe aBTOKOAe6ATEIbHOTO MyNLTHBMGPaTOpa C NEPUOJIOM IOBTOPE-
HMA, ONIPEAENAEMOH BETUIHHON NEPEMEHHOrO CONPOTHRIEHNS R1, pe3HcTopa R3u
€MKOCTBIO BpeMsizafiaoniero koHaencatopa C2. I1 ynpasaseTca EMITYILCaMH, BHIpa-
GaTbiBa€MbIMH BTOPLIM TalMeEPOM 12, KOTOPBIN MOXET peryMpoBaTh CKBRXHOCTD
UMITynbcoB reHeparopa I1, Tem camMbiM obecneunBas HEOGXOAKMMYIO YCTAHOBKY Bbl-
XOAHOM MOIHOCTH. JTOT TaliMep paﬁome'r ¢ PMKCHPOBaHHOI YacTOTOMH 100 Iy, no
HMEET peryHpyeMblit «pabounii MKI» (COOTHOMEHKE BPEMEHH BIIIOUEHHOIO
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U BHIKJIIOYEHHOTO COCTOSIHMA ), KOTOPBIi ONPE/IeNAETCH YCTAHOBKAMM YIIPABJIAIOLIE-
ro nepeMenHoro conporusacHus R10. MasbimM BpeMeliaM BKIIOEHHOTO COCTOSIHHA
TaliMepa COOTBETCTBYIOT HeGONbIINE YPDOBHH BBIXOAHOI MOMIHOCTH, GONBINHMM — BB
COKI€ YPOBHH BbIXORHOI MOIHOCTH.

XoT# BbIXOZ 3AHMINEH OT KOPOTKOrO 3aMBbIKAHMA ITPH A/IMTELHOM Neperpysxe, no-
CTOSIHHBIH CHIbHBIN pPa3spsjl HA BLIXOJAE MOXET BbI3BATh MOBPEX/IEHUSA YCTPOICTBA, 1
€10 HeOGXOMMO OrpaHUYHTD. COCTaBHO# PE3UCTOP OrpaHMHEHMA MMITYILCHOTO ToKa R7
MOMOTAET 3AIHMTHTD CXEMY OT 3THX NOTEHLHAILHO Pa3pyIIMTEALHBIX IIKOB TOKA.

Bxmouenye NHTaHHA OCYIECTBAACTCA NepeKmouartesiem S1, KoTopuiit KOHCTpYK-
THBHO COEHHEH C YNPaBJAOIHM nepeMeHHbIM conpoTuniennem R10,/51. Kuonxka
6e3 ¢puxcamun PB1 ofecneunBaeT MrHOBCHHBIH KOHTPO/Ib HANPSKEHHA [IHTAHHA.
HcTouHHKOM NMUTAHMSA YCTPOMCTBA CTyXKHUT Habop M3 BOCLMH GaTapeit KOHCTPYKTH
Ba AA, pasMEINEHHBIH B DYKOATKE, KOTOPAs OJHOBPEMEHHO CIAYXKHT $yTaapom Ga-
Tapeii. BupTyarenoe sazemaenne o6ecnieunBaeTcs 0GpaTHBIM NPOBOLOM IUTABHIIN
TIO/Ib30BATEA Yepe3 METALIMYECKIIA NpOGHMK, BCTPOCHHBEA B PYKOATKY.

Mopagox usrorosncHua Ycrpoiicrsa

CHayana BEI M3r TARTHKIETE 3/IEKTPOHHBIH MCTOYHUK MATAHMS JUIS TeHepalMy HOHOB.
Houusiii reHepaTop NOKa3aH BLINIOJIHEHHBIM HA MaKeTHOI! miare ¢ nepdopanueit
OTBEpPCTHIA. Cﬁoplca HA MaKeTHO! muiaTte 60bnle TOAXOANT MU €AMHHYHBIX HAyTHbIX
TIPOEKTOR, IIOCKONBKY YCTPOHCTBO BHIDIAAHT KaK PagHOMOCHTENbCKAS KOHCTPYKITMA.

MaxeTHas rnarta ¢ nepdopanueil oTBepcTHil 10cTaBaseT Goblle npobieM, mo-
CKOJIBKY l'Ip"XOJlH'I'Cﬂ COCAHHATDH HpOBOAaMH B M30JIALMH BBIBROJBI KOMITOHEHTOB, a
CaMH BBIBOJbI MCIIONB3YIOTCHA B KAUECTBE META/LIMYECKHX ITPOBOAAINHX ROPOKEK.
BuumarensHO caemyiite NpHBEAEHHBIM PHCYHEKAM M OTMETHTE OTBEPCTHS PYYKOI,
npexc,ne YCM BCTABAATH BHIBOALI KOMIIOHEHTOB B OTBC]'_)CTHSI nnatel. Haunure ¢ e
BOIO HIDKHErO YIJIa IUIATEHI, MCTIONB3yA €T0 KaK Hayako OTCYETa, M MpOoABUTaiiTech
CHH3y BBEpX H CJI€Ba HalIpaBo.

Ilpu cGopke Ha MEYATHOH ILIATE BRI JOJDKHBI TOJBKO YCTAHABRAUBATE M PACTIAMBATS
BBIBOJIbI KOHKPETHOTO KOMITOHEHTA B COOTBETCTBHMH C MAPKMPOBKO U IIpHHLIMITHAID-
HO¥ CXeMO¥# Ha NewaTHo ruare. Iafika mpy 9TOM 3HAYUTENBHO YIPOINAECTCS — PACTIA-
HMBAIOTCH TOABLKO BRIBOJIBI KOMIIOHEHTOR Ha NMEYaTHON IIaTe, a COERMHEHNA MEXIy
KOMIIOHEHTaMH NPOBEJICHbI NEUATHLIMHU ITPOBOIHUKAMH.

NMopagox c6opxn nnatel

IIpu MoHTaXE IIaThl ¢ nep¢opalel OTBEPCTHI BLINONHUTE CICAYIONUE AeicTBIA:

1. Paanoxure u HICHTH(UIHPYHTE BCE MEXaHUYECKHE JETANH M dJIEKTpHYec-
KHne xoMrioHeHTH. CBepkre UX co cnemmduxanuei. Brauane orcopTupyiite
TIOCTOAAHHbBIE PEIUCTOPHI G HOMHMHANAM, NOCKOJIbLKY OHH INOMEYCHBI [[BETO-
BbIM KOJIOM U1 0603HAYEHHA HOMHHANA,
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2. BuipexsTe M3 3aroTOBKH MAKETHYIO IUIATy ¢ nepgopaumeii orsepethii 0,25 cm
m paamepamu 12,19x7,37 cM. Beipexxbre macTiHy M3 nosmkapGoHaTa pasMe-
pamu 25,4x7,37x0,16 cM a15 H3OAALMOHHOM IUIATHI, Ha KOTOPOIi GyAeT pasMme-
Hl€Ha BbICOKOBOJILTHAA YACTb yCTpoiicTsa (6e3 Tpancdopmatopa T1) - 10 cex-
it ymuoxurens. HaMmersre m npocsepimuTe oOTBepCTHs, KaK NOKA3aHO HA
pHc. 22.3. Ompuo nevatno¥ wiatel PCB Moxno npuoGpectu B ¢pupme Infor-
mation Unlimited.

MaxeTHan nnata ¢ nepdopaumeit 0TBepcThi W3anaumornan niarta 13 nonmkapbonara PCV

o o
OrsepcTue 0,64 cm

sessy
semssassnnee ssesanesrsssncrsnsrantpenteayl

Puc. 22.3. UaroTosneHre NAaTth 3anyCKaloliero reHeparopa 1 yMHOXUTens

O6wan cxema YCTROWCTBA COCTONT U3 ABYX NNAT — MAKETHOM (HWIKOBONLTHON) 1 MAOMALMOHHON (BLICHIN e LTHOR),
COBAMHERHLIX MEXY COBOR HENOHOBLIMM BIHTAMM 1 ralikamn 6-32. CpeaHee OTBEPCTHE NCNOMBIYETCA /1R 3D ENNSHIR
BCei cBOPKM HA OCHOBAHWM KODITYCA.

MaxeTHasA INaTa C HU3KOBONBTHOMN HACTLIO YCTRONCTBA M/ \CTR mat coBOoi nnary paamepami 12,19x7,37 cme nep-
dopaumeii oreepcTwit 0,25 M. M30niumoHHan nRaTta u3 NONMKapHOHATa ANA BHICOKOBOALTHON HaCTH YCTRORCTEA MMEET
pasmepel 25,4x7,37x0,16 Cm. IT0ro A0CTATOMHO IR (¥ wadwuerem 10 vaocys 18 yMHoxeHs. NMpocreprms otrancner 0,16 cm
B N hupWDOSAHHOR 1 M30ARLMOHHOR NNETAX, KaK NOKA3AHO HA PUCYHKE.,

Npoceepnure Tpy oTBEPCTMA 0,32 CM B KAKA0H NNaTe AR MXCOSHMHEHVR Mexy COBOA.

MNpopadTme Apope3t TONWWMHOR 0,32 Cm, Kax NOKasaHo Ha PUCYHKE. 9Ta Npopesh n GoNee KDYTHbIe ITBINCTHA NpeaHas-
HaueHbH AN YCTaHoBKM TRanchopmaTopa T1.

Kpome nesaTHON NNaTH Taioke HeOBXOAMMO U3rOTORNEHWE BTOPON MNATH — N3 NonMkapBoHara.

JMaMETPHI OTBE PCTHI HE KPUTW-HLEN MXMOXHO YCTAHABNMBATL 110 MECTY.
Beerpa wenons3yiTe HYDKHWA NEBLIA YToN NERDOPUPOBAHHOA INATHI NN CNPeNEneHUA NONOXEHUA KOMIOHEHTOB.

3. HaroTosbTe MEeTA/UIHYECKHH TEIUIOOTBOJ B BUJie CKOGDI 1A TpaHzHucropa Ql
u3 amomunud 3,81x1,9x0,16 cM, kak nokasano Ha puc. 22.41.

4. Cobepure gpoccens L1 (cM. puc. 22.4).

5. Ecim b paGoTaeTe ¢ MaKeTHOM IIaTo# ¢ nepdopalneii oTBepCTHIH, BCTaBb-
T€ KOMIIOHEHTR!, HAYMHAA C HIDKHErO JIEBOIO YIId IUIAThl, KAK MOKA3aHo Ha
puc. 22.5 u 22.6. O6paruTte BHHMAHME Ha MOJAPHOCTD INEKTPOIMTHICCKUX
KOH/IEHCATOPOB U IOAYIIPOBOAHMKOBLIX IHOA0B, HA KOTOPEIX HOJAPHOCTD YKa-
3aHa, M NpaBHJILHOCTL YCTAHOBKH TPAH3MCTOpa M MHKpocxeM. Coenpnure
BBIBOJIbI KOMIIOHCHTOB IIPOBOJAHHKAMH B M30JALHM M BRITOJIHMTE Naiky mo
Mepe MPOABIKEHHSA, Cpe3as HEHCIIOIb3yeMble TPOBOAA.

CrapaiiTecs MCII0NMb30BATh BLIBOALI JIEMEHTOB MM MOHTKHbIHA IpoBop #22.
Crepyiire MyHKTHPHOH TMHIH HA COOPOYHOM YEPTEHKE, KOTOPAA MOKAZHIBACT

! Em Ten00TBOA HEAOCTATOMHO 3((EXTHBEH M HE CHPABIAETCH C BOJNOKEHHBRIMM Ha HEro
PYHKIMAMM, MCHIONL3YHTEe APYrHe THOBI TEILTOOTBOJACE TAKMX e pPa3MEPOB, KOTOpBIE MOXHO
HaliTH B PaAMOMAra3uHAaXx M Ha PaAMOPLIHKAX. — [Ipum. nays. ped.
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C6opxa cxobut
Swinut TennooTEoAA
s ycradoexm QH

Mipoxnaaxu onm
) CroGa TennooTBOAA M3rOTABMBAETCH
a0pa O o Ha 31ane 3 u3 anlomMuHka 0,16 cm.

B crxobe npocBepnTL OTBEPCTHE

MNnoTHo cxpenuTe cBopKy AN NPHCoSIMHEHR Q1

€ NOMOLLLIO KNEAKOR NeHTLL
WHOYKTMBHOCTL A0MKHA
COCTaBnATL 6 MK H

TAOCKKH Saxoa
ot ¥rnepoaroe BONoKHO
MpuwnasiiTe BaiBOA AR BCTasneHus B LUGH
LUGE ncnonsayetca ana puxcaviv

WOHHOro 3MMTTEpPa C AOMOWbIO
yCTaHOBOYHOIO BMHTA

Wrna

TInockwmiA 38XXMM «KPOKOANN»
BNA YrNepoaHOro BOSOXHa

w apyrne noRoGuLe
SKCNEPUMEHTANBHBIE SMUTTEPL

Puc. 22.4. Opoccens nogaym Toka L1 1 ckoba TennocoTesosa

COEAMHEHHS HA ThIJIEHOM cTopoHe c6opouHoii IiaTel. KUpHas MyHKTHPHASL
JIMHHA TI0KA3BIBAET HCIOJb30BaHne GoJiee TOACTOro MOHTAXKHOTO Iposofa #20,
OH HCTIOAB3YETCA LIS TeX COEAMHEHHI, N0 KOTOPBIM MAET pazpsax H obiee
3a3’eMJICHHE.

Cobepute yMHuOXUTEIb HanpskeHus (cM. puc. 22.5). B pannoM npoekre uc-
rionkayeTca 10 xackanos yMHOXEHUA HanpskeHua. Kaxaeiit xackan coctour
M3 AByx koHZencaTopos C20xx u asyx auoros D20xx. Yucno kackaios MoxHO
YMEHBIUUTD ¢ YMEHBITEHHEM BBIXOZHOTO Hanpsxenus Ha 7-10 kB, Takoe jo-
NOAHUTENBHOE HANPMKEHUE XaeT J06oii 13 KackanoB. JoroNHUTe IbHbIE Kac-
Kaiel ymHoKenus (6oneme 10) nos3sonsT BeipabaTeiBaTh GoJbIIE HOHOB, HO M
60MBIIHIT IOTEHITHAN Ha TEPMEHAJE, IO3TOMY AODKEH GBITE YCTAHOBJIEH IIaj-
xuit repmunan guamerpom 10-13 cm.

Ipurcoeaunrte NpoBoAa A1 BHEIHUX coepkuentii (cM. puc. 22.6). Vpean-
YeHHOE H306pakeHMe COefMHEHMI1 CGOPOTHOI IUTATH ITOKa3aHo Ha puc. 22.7
n22.8,

Iposeprre TOUHOCTL CoeAMHEHMIT M KadecTBo Halik. HsberaliTe mpoBonounpx
nepeMbIdeK, 3aMBIKaHKi, 6JM30CTH C JPYTHME KOMIIOHeHTaMH cxeMel. Ecmm
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Yaenuuensoi Bua naex KOHTBKTOB BLICOKOTG: uanpuemn Naviku
SWINUI bl ! 0 npOTHBope T
O6parvTe BHUMaHWE Ha NONAPHOCTL OBk METOREM N O RO

THOrO oﬁnasnnam b4 (KOPOMA| W)
xoHgexcaropos C1, C4, C9, auonoe D3, D4, gy Kapane (aRo pm"
D12 1w D20A~D20J

Ay
O6paTiTe BHUMaHVE Ha NPABUABHOCTL )
ycTaHoBxu 11, 12, Q1

M T T
sessssassssrsessenes BB

3muTTep

| npucoeanHAeTcR
B 3Toii Touxe.
Cwm. puc. 22.3

AARNY
e e Q)

HIIEBB’.ISSI \

Puc. 22.6. CoeanHeHnn NpOBOSAMU U BHELUHWE NOOKIIIOREHNA

Mpssseuanne:

Heprex BysenmeHHOM BUNE NPVBEASH HA pHC. 22.7 1 22.8.

2KUpHARA MyHKTUPHAR JIMHKA NOKA3HIBAET COBAMHEHUA HA THLULHOIA CTOPOHE NNATH G NOMOLLbIC MOHTEXKHOr o nposaga #20
MNENBQA 41 COBMMHEHNA CANEKTPONAMM MCKPOBOTO PasPAaHMKE.

BONEE TOHKME IMYHKTURHDBIE MAHN NOKA3LIBAIOT MOHTAKHbER NPOBud #24 1 EniBOAb KOMNOHEHTOB TaM, [OS 3TO X 3MO0KH),

TPeyrombHIKI NOKA3HIBAIOT TOHKM HENOCPEACTBE HHBIX COSIMHEHMA.

JKMPHBIE HEPHEIE NAHIM NOKA3BIBAIOT BXOHLIS 1 BLIXOOHBIE BHELLHWE coepmHermn. [lnn Bxona +12 B ucnonsayiste kpac-
Huii npoeon WR20R. McnonbsyiiTe ans oSparHoro npoBoaa 3eneqbiid WR20G, a ans xona — 12 BuepHbiii nposoa WR208B.
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Puc. 22.7. YeennieHnbiid Mg cOGOPONHON Nnatel

(oaodl-otuutoo-ooo

Puc. 22.8. YeenwieHHbIH BU, CEKLMIY BLICOKOro HanpsxeHun cGoOpoYHOR NNnaTol

nepeMbluka HeoGXOAMMa, HaJIeHETE Ha TIPOBOJ, H30JIALMIO U1 NIPEAOTBpalle
NOTEHIHANLHOro 3aMbIKaHHA. CM. npHMedaHHe K puc. 22,5, noxasnisalomee
miaixHe cpepudecKie MagHble COSANHEHMS IR BCEX TOYEK C BHICOKMM Hanpsi-
HKEHHEM Ha ILNIaTe YMHOKHTENAA.
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JACKTPUUCCKUEC HCNLITAHHA YCTPOHCTBA

I'pu mpoBeseHNH 31eKTPUYECKHX UCTIBITAHU YCTPOCTEa BRITOAHUTE CIEAYIOmMe
JeHCTBHUA:

1. Ycranosure nepemennoe conporusiaenue R1 ua cpeapee sHavenne n ocs R10
MIOBEPHHUTE IMOJHOCTBIO [I0 YaCOBOE CTPEJIKE.

2. BosemuTe Harpysounsii pesucrop 26 MOw, 20 Br. I1pu oTcyrcreun pupmen-
HOTG pPEe3HCTOPa TaKOro HOMMHANA BBl MoxeTe cobpark ero M3 pesucTopoB
MEHBILEro HOMHHAIA, NOCIEe0BATENLHO coeAuHuB 25 pesucropos 1 MOm,
1 Br uiu B ipyroM BapuaHTe, HO HEOGXOAMMO, YTOGH B CyMMe OHM JaBasiK
25 MOm, 20-25 Br, n HaseHbTe Ha HUX TUIACTHKOBYIO TPYOKy. 3aTem 3aneqa-
TaiiTe KOHIbI CHIHKOHOBBIM KayUyKOM.

3. Bosemure 6110k nuranus 12 B, 3 A niocroanHoro Toka wiu 6arapero 12 B.
MoKHO MCIIONB30BATH 8 3/IEMEHTOR NHTAHMS AA B CTIELMANLHOM JdepiKaTee.

4. Coe/IMHHTE MCTOYHUK NUTAHHUA CO BXGAOM YCTPGHCTBA M CPEFHION CEKIHIO YMHO-
HTENsA (B KOHTPOJBLHOH TOYKE BbIXO/A) € HATPY30UHLIM pearcropom 25 MOM.
HNomwmomrre myn ocpwiiorpada K croky Q1. Ilapamerpst iyua ocipuuiorpadga:
nxaia Hanpsoxerms 100 B 1 ppems passeprin b Mxc.

5. BrmouuTe nUTaHHEe U BpameHuem ocu pesucropa Rl nacrpoiire ero pia zo-
cTikeHHs GOpPMEI BONHEI (cM. puc. 22.2). Hckporoii paapaaHuk MoxeT cpaGa-
THIBATEH paHee HeOoOX0AUMOro BpeMeHH, HHO3TOMY €ro HeoGXOAHMO OTPeTY/IH-
POBaTh Ha BEJMYMHY, COOTBETCTBYIOIYIC MOMEHTY Tepex cpabarnisaHHeM.
O6braHo 310 25-30 KB.

6. Ilosepruure ock coriporunienus R10 rrporus yacosoii crpesku 1 Habmoxaiire,
YTO BXOAHOI TOK IUIABHO yHageT oyt Ao 0. 3To conpoTHRIeHe YCTaHABIH-
Ba€T COOTHONIECHHE BPEMEHH BKIIOYEHHOTO H BHIKIIOYEHHOIO COCTOAHMA H
oucHb 3P PEKTHBHO KOHTPOJMHPYET CHCTEMHBIA TOK K HOHHOMY 3MUTTEDY.

Ecnu y Bac ecTb BBICOKOBONBTHERIN BOJIBTMETD CO IIYIIOM, Kak, Hanpumep B&K
HV44, MoxHO HernocpeACTBEHHO U3MEPHTh MOIJHOCTH Ha BBIXOAHOM Harpyske
20-30 kB - peaucrope 25 MOM. Ona cocrasnsier 6onee 30 Br! Bel ysuaure nnasioe
H3MEHCHHE BHIXOJHOTO HanpsnKeHHd npu uameHeHud R10.

Hmeiite Takike B BHIY, YTC BHIXOAHOE HaNpsiKeHHe MOKA3BIBAET TONBKO NOJIOBH-
HY BBIXOJHOI BEJIMYUHEI M UTO YCTAHORJCHA OUeHb OoJbmasn Harpyska. Ipu peans-
HOM HCIIOIB30BAHHH YCTPOICTBa ¢ HOHHBIM ITMCTOJIETOM BXOAHOH TOK € NOMOIIBIO
R1( 6yzer ycranap/MBaThCA Ha MeHbIIIee 3HAYEHHE, ITOCKOMbKY Takas GO/IbIIast MOMI-
HOCTL He Tpebyercd.

He ponyckaifTe AIuTe/IbHOrO HEITPEPLIBHOTO Pa3pAza GOMBIIOH BEMYIHHBI, 3TO
MOKET IPHBECTH K NOBPEKACHUIO CXEMBI.

Mexanuueckan c6opra ycrpoiicrsa

YTo6b1 3aBEPININTE H3TOTORJICHHE YCTPOHCTEA, BBHIMIGTHUTE CJICAYIOMHE OIePaLMH:

1. Harorosrre ocrosHo#t kopyc EN1 ua PVC Tpy6ku 6,03 cM, kak nokazaHo Ha
pHc. 22.9. O6paTHTEe BHUMaHHE Ha B2 OTBepCTHst 1,27 cM JUlst yCTaHOBOYHOTO
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NpoBog ARA BUPTYaNLHOMO CAP{

3a36MNEHUA K CKOGE
HA PYXOSTKE /
{

4.

Nponenaiite 8 CAP1 CrreCTue NA HOHHOO aMUTTEpa

Niponensiite 8 CAP2 oTeepcTve ANA ynpaensiowero
NEPeMEeHHor conpoTuenerms R10

BRK1

cu

Bua cnepeam, NOKasLIBaIOLLMA
PYXOATKY 1 Ckoby

Puc. 22.9. BHyTpeHHe CTpOeHUe YCTROWCTBA B PEHTTEHOBCKWX Ny4ax

sunTa nenectka LUG1, koTopeiii Heobxoaum ana PUKCalIiH SMUTTEPa U IPOBO-
208 K pykositke HAl. MoXHO HCIHONMB30BATH IS KOPITYCa MPO3PaYHyI0 TPYOKy
BHEIHHM ZMAMETPOM 5,72 1 BHyTpeHHHM muaMeTpoM 5,08 cM, aro nossosmr
BH/IETh BHYTPEHHIOIO CXEMY H TIPH aKKypPaTHOH cOOpKe ITPOH3BOANT GIArONpPHST-
HOE BrieHaTICHHE.

HasroTossre pyKOATKY M3 IUtacTHKOBOH TpyOkn pmuoit 15,24 cm. Cpes, koto
Pbiii BEITIONHAETCS /11 COOTBETCTBHA KOPITYCY, HMEET HeGOBINOIA HAKJIOH, YTO
NPHIAET YCTPOICTBY BHEIIHEE CXOACTBO ¢ nuctoneroM. Heobxoaumo npone
JaTh HeGOABIMOE OTBEpPCTHE A% NpoBoja 3asemienks BRK] u oTsepeThe ans
xHomnmouHoro nepexmoyaTtens PB1. Jins aToro orsepcrus gaM HY’KHO GyAeT Bbl-
TMOJHUTE BBIEMKY, IIOCKOJIBKY TOJIIHHA CTEHOK TPYOKH PYKOATKH CIYLIKOM Be-
JIHKa 1A (PUKCHPYIOeH KHOTIKY TaiiKu.

Harorossre ckoGy BRK1 3 amomiHueBoii ionoce! 1,27x0,09 cm gomoii 25,4 v,
M nipuzaiiTe eit HyxHyio dopMy (cM. puc. 22.8). IlpocsepauTe oTBEpPCTHA LA
suHTOB SCRW1.

3aBepuuTe cOOpKY, KaK ImokasaHo xa puc. 22.10, npounTag NOAMIACH K PHCYHKY.
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Nposop, 3a3emneHnn
K ckoGe KA

e/
Puc. 22.10. MoHHbii nytesol NUCTONET B M30METPUIA

Mpymeyanne:

PYKOATKA BLIPE33ETCH NO KOHTYRY M30rHYTOR NOBEPXHOCT TPyGKM koprnyca EN 1. Mpn naroroenem npenycMoTpuTe
HeBOoNbLWOIA yron, YToGb: Gbtn0 YAOGHO AEPXATL PYKOSTKY. PYKOATKA NPUKPENNAETCS C NOMOLLLIO 2moMuHues0i cxobb BRK1
v euHTOB SCRW1. Co6a 3NeKTPMHECKN COBAMHRETCH C OOPATHBIM NG Y M LIENV BUDTYANBHOMO 333EMNEHUA CEKLUAN yM-
HOXUTENA HANPSXEHVA C NOMOLLLIO NPOBOAA, NPOXOAALLETO Yepes HeBONLLLIOE OTBEPCTHE B PYKOSITKE.

Ana Berarnenn Gatapen crnmmuTekpoiuxy CAP3, casuHsTe gepxartens arapeil BH1 ecTasste 8 sueexAA Sakpoidte
BEIAM MYCTAHOBUTE OSTEUM HA NPEXHEE MECTo. Beerpa npuespsiime, uromexy Gatapesmi M AepxaTeneMyCTaHOBNEHO HAL -
nexatuee , NOCKONBKY HEKOTOPRIE HOBLIE ISPKSTENMA CIULLIKOM TYTME 1 HE NO3BONAIOT GarapesM BCTaTb HAMECTO.

fleicTaue YcrpoHcTaQ M Cro NPHMCHCHHE

Brixoaom ycTpoiicTea SBAAETCA MATKOE ronyboBaTee mwramd, popMupyiomeecs Ha
IMUTTEpPE. Hounl nmpaﬁamnajcm:ﬁ 3a cYeT KOHHEHTPALMH 3apsaJia HA KOHIIE HOHHO-
ro aMUTTepa. [l oNTHMH3AHK HeoGxonuMa Lens Ha 3emnio. Ona oGecneunsaercs
3a CYET NPOBOIAMEH PYKOATKH, COEAMHEHHOH ¢ 00meH IHHHE 3a3€MICHHUA CXEMBL
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Taxim 06Gpa3oM, I10/Ib30BaTENb CO3LAET OOPAaTHBIHA IPOBOJ 3a3€MIEHHS, YTO HEOOXO-
AMMO JI15 yBEIMYEHMSA 3apsAaa ¥ [IOJBHXKHOCTH HOHOB.

YirpasneHue CHCTEMOIi BeACTCA € TOMOIIBIO KHOIOYHOrO NepeKIoyaTeas. 3Tot
MEPEXIOYATENb JETKO MOAN(UIIPOBATE WIH 3aMEHUTH B COOTBETCTBHH C IOKENA-
HUAMM MONB30BATENS. 3A€Ch ITOKa3aHa KHOMKA ¢ MPYKMHO#H, Y€pEs KOTOPYIO npoTe
KaeT MaJIbIH TOK.

HcrounnkoM nuTanus UIa ycrpoiicTsa cayxar 8 sueek AA, ycraHOB/IEHHEIE B
pykosarke. Takoe nmoxkmoueHne GaTapeHOro HCTOYHHKA NMUTAHNUA OOECNIETHBAET
KOMITAKTHOE IIEPEHOCHOE YCTPOHCTBO. MOXHO HCIIONB308BATE 32PAKAEMEBIE AKKYMY-
JIATOpHBIE 6aTapeH C MCIIOE30BAHHEM BCTPOCHHOH 3apAAHOM CXEMBI JUIS ITPHIIONKE:
HHIf, B KOTOpBIX TpeGyeTcs nocrosinHaa pabora ycTpoiicrsa.

Bamm MOHHBII JIy9€BO# TMCTONET AEMOHCTPUPYET HHTEPECHDIE ARIEHN, CBA3AHHBIE
C NOJABHIKHOCTBIO 3aPSBKeHHBIX YacTHI. OH MOXeT BBISHIBATE Cieyiomue phexTo:

®  HAHOCHTDb 3TEKTPHYECKHI yIAP APYTHM MOAAM {MOMKHO HCIIOJIL30BATH KAK CPex-

CTBO HEAECTATBLHOro {HECMEPTENLHOTO) BO3ACHCTBUA Ha JIIOAEH, COBepPIIatoNmmX

MPOTHBOTIPABHAIE AEHCTRBHSA, HO IONb30BATHCA MM HY)XXHO YPE3BbIYAiHO aKKy-

paTHo, € COBMI0ACHIEM IOPHMIECKHX HOPM HEOOXOAMMOIT 0GOpOHBI);

BKJIIOYATH M BRIBIBATE MUTaHHE JaMIl 6€3 KOHTaKTa;

BBI3BIBATH NMPIIHNAHKE OYMaru K oBEPXHOCTAM, HTPAJIbHBIM KapTaM H Jp.;

BBI3BIBATE JBHKEHHE OGBEKTOB H MOHHBIX JBMIaTeI€EH;

3apPSKATH IPEAMETHRI 0 BHICOKOI0 MOTEHMANA 683 KOHTAKTa;

IPOBOAMTH IKCIIEPHMEHTHI CO CTATHYECKHM 3JIEKTPHYECTBOM;

Aenath (pororpadpun Knpimana;

BEIpabaTHIBATEL O30H;

BBI3BIBATL PHUYAIHMBEIE 3((EKTh B pA3TMYHbIX MATEPHANAX;

BEHI3LIBATE B TEMHOTE 3¢h(eKThl Ha KPal€HBIX M H30JIMPOBAHHBIX IIOBEPXHO-

CTHX;

JEeHCTBOBATEL HA XXHAKOCTH H Niap;

® JIEMOHCTPHPOBATHL BUAHMBIH KOPOHHBIN paspsj, A€HCTBHE NIA3MEHHBIX CHA
HUTA.;

® BO3AEiICTBOBATE Ha INEKTPOHHOE 0GOPYAOBAHNE (TENEBU3OPHL, KOMITBIOTEPHI
H 1.4.) JT0 BO3AEHCTBHE MOXKET NMPHBECTH K BHXOJYy H3 CTPOS 3/IEKTPOHHONO
obopynoBanus — cOGMOAANTE OCTOPOKHOCTD.

YeTpoiicTEO NO3BOJIAET NPOACMOHCTPHPOBATE BCE NEpedYHcaeHHble dthdeKTsl
6€3 HEMMOCPEACTBEHHOTO COEAHHEHH, TOJIBKO 32 CYET HOHOB, [IEPEMEMAIOIIHXCS 110
BO3yxy. Jlna aemoHcrpaipu 3rorc agQekTa HeOOXOAMMO BEIPaGaThIBATE BBICOKOE
HANpSXKEHUE, KOTOPOE MOXET BBI3BATH yAap, HO TOK Npu 3ToM Hebonbuoi. Xors
ycrpoiicTBo pabotaeT oT 6aTapeil M MMeeT HH3KOE BXOAHOE HaNpsDKeHNE, 06pamaTs
Cfl C HUM CJIEZIYET € OCTOPOKHGCTHIO.

Baumonuwe!  BygbTe QKKYPQTHY NPW UCNIOAL3OBOHUN: @CNN Y2108 K HOMIT V3onpyiowyio obysb,
OH MOWET HOKONUTL 30PAQ. KOTCPLIA NEW KOCOHWY 3a3eMmieHHOTo obbexta momer
BHI380TL POIGPOKOIOWMIA WIOK. Henoseka o (nabuiM 3gOPOBLEM ITC MOMET NPWBE-
CTW K TPOBME (CM. NPEQUNPEHgEHUA).
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S deKTnl 3aBHCAT OT MHOTHX NRPAMETPOB, BKIIOYAs B/IAYKHOCTh, YTEUKY, HCIIOJb-
ayeMele IS BO3ACHCTBHUA MpeAMETHI, OKpyXalomue 0OBeKTh.

I1pu6op MOKHO HCNIOABL3OBATH ABOAKO. Koraa Ha Brxofe ycraHobeH 60bmokt
TEPMHHAJ C IAAKO# [I0BEPXHOCTBIO, HAMPHMEDP METALIHYECKHH 10ap WK NOJ0GHBIH
06BEKT, OH CTAHOBHTCSH NONE3HBIM HCTOYHHKOM BBEICOKOIO IOTEHIIHANA, CIIOCOGHBIM
YCKOPATH YACTHLH U APYTHE 3apsAKeHHbIE NpeaMeThl. Ero MoXxHO HCIONb30BaTh KAk
MCTOYHMK OTPHUATENBHBIX HIH NOJIOKHTENBHBIX HOHOB, JEMOHCTPHPYA ABJIEHUE,
KOTOPO€ YaCTO CYMTAETCH HEACCTATKOM NPH H3rOTOBJICHHH ¥ NPOEKTHPOBAHNUH BEI-
COKOBOJILTHBIX HCTOUYHHKOB ITHTAHHA.,

Ha BrIxoge ycTpoficTBa MOXKHO TaKXK€ YCTAHOBHTE TEPMHHAJ B BHAC OCTPOTO
npeaMeTa, Jepe3 KOTOPBIH MOKET IMPOHCXOAUTD YTEYKA ITOJIOXHTENbHBIX WIH OTPH-
UATEJIBHBIX MOHOB. JTO NPUBELET K BOSHUKHOBEHHIO KOPOHBI H NIOJy4eHHIO (HaBep-
HO, TOJBKO ISl XMMHYECKUX OIbITOB) A30THOM KUCJIOTHI B ABA 3Tara: 32 CYET B3AUMO-
JeHcTBHA 06pa30BaBIIerocsl 030HA € a30TOM BO3AyXa ¢ 00pa3oBaHHEM OKCH/IA a30Ta;
00pa30oBaBLIMICA OKCHA a30Ta B3aUMOJAEHCTBYET € BOAOH M 06pa3yeT KOHUEHTPHPO-
BaHHYIO 230THYIO KHCIOTY. [1pON3BOACTBO MOHOB TaKKe OTOHPAET TOK OT HCTOYHHKA',

IKCNECPHMEHTUI € YCTPOHCTBOM

Cnenyiomye aKcnepHMeHTRI rpadpHYecKH MOKa3aHb! Ha pHc. 22.11.

Xopo1Io H3BECTHO, YTO reHEPATOPhl BEICOKOr0 HANPMKEHUA OOBIYHO COCTOAT K3
GONBIIHX KOJJIEKTOPOB C IMaiIK0i NOBEPXHOCTHIO, T€ YyTeYKa MHHHUMH3HPOBaHa,
TO3BOJIAS 3THM HAKOIHTENBHEIM TEPMHHA/IAM aKKyMyJIMPOBAaTh BbICOKOE HanpsKe-
HH€ ITPH MAJIOM NOTPeOJIEHHH TOKA. YTE4Ka B TOUKE BHICOKOrO HalIpMHKeHHA ARIAET-
CSl pe3yJsTaTOM BEIGpOCA 3apsA0B OAHOIO 3HaKa JO TEX HOp, MOKA 3TH 3apAjbl He
GyAyT BBIHYXKAEHBI BBIGpACHIBATHLCA B BO3AYX B BHAE HOHOB. KomriecTso BHIpabaThl-
Ba€MbIX HOHOB ABIACTCA pEBYJ[BTaTOM ILTOTHOCTH 3ap5ma B KOHKpC’I’HOﬁ Touke. Ko-
JIMYECTBO 3apsA0B ABASeTCA (PyHKIHEH HaNPSiKeHHA H 06paTHO NPONOPIMOHANILEHO
yoIy BeIGpoca.

PKCYHOK C 3KC[ICPHM€HTOM A IIOKa3blBACT, NIOYEMY CT’CP}KHH AAs T pOMGOTBOOB
HMEICT OCTpPhble KOHIBL IT0 3aCTaRIAET 3apaAbl YXOAHTH B BO3IYX NEpe] TEM, KaK
HaTIpsSKeHHe AOHAET A0 YPOBHA, KOTAa BOIHHKHET MOJHHA.

Ceifyac 04eBHAHO, YTO AJ15 CO3JAHHA HOHOB HEOOXOAMMO NIPHIOKHTE BEICOKOE
HanpsiKeHHe K ITpeIMeTy, HCNOIb3yeMOMY B Ka4eCTBE IMUTTEPa, HANpHUMED, K UIJe
WM ApyroMy ocrpoMy npeamery. Koraa HOHEI crekalor ¢ aMUTTepa, OHH 00JIafaloT
OHPE.HCJIEHHOI;'[ NMOABHIKHOCTBIO, KOTOpaﬂ NO3BOJIACT UM ABHUIATHCA HA OIipE€aEICH-
HYIO JUCT2HIHIO OT 3MHUTTEpa, KOHTAKTHPYA € JPYTHMH NPEIMETAMH U 3APHMKAA MX
32 CYET HAKOILIEHHA H CTOJIKHOBEHHA.

SxcniepumenT b noxasemaeT oroxs CeATOro DbMa. ITOT CBETAMICE pa3psaj npo-
HCXOJUT B IEPHOB! BBICOKOE 3/IEKTPHYECKOH aKTHBHOCTH. 3TO KMCTEBOH, CBETALIMICA

! BapMaHT ¢ MOAy4eHHEM a30THOH KMCIOTHI Jy4HIle HE HCNOAb3IOBATh. JKCMEPHUMEHTAILHO AoGeil-
Tech TZKOi ONTHMANbHONH (POPMBI TEPMMHANA — 3MHTTEPA MOHOB, YTOGBI A0 a30THOH KMCIOTHI
Aeno He pouuno — ITpum. nayw. ped.
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Puc. 22.11. 2kcnepyMeHTsl C YCTPOMCTBOM

KOPOHHBIT pa3psA, KOTOPBL MOKHO He TO/BKO YBHIETE, HO M YC/IBIIIATE IIPH YTEYKe
C 3apfXEHHBIX NMpeMeTOoR B aTMocdepy. OH BOZHHKAET HA MauTax Kopabeit, npo-
nieJUlepax ¥ KPbUIbAX CAMOJIETOB, IPYIUX BBICTYNAIONHX YACTAX, 4 TAKXKe Ha 0Obek
TaX, BBICTYIAIOLIHX C BBICOKO paCHOJIO)KeHHbIX Y'-IRCTKOB 3eMJIH B HCPHOAH, Korja
arMocdrepa 3apsHKEHA H CO3A3ETCA JOCTATOYHO CHILHBIN 3/I€KTPUYECKH MOTEHITH-
AT MeXKY peIMEeTOM H OKPYKaiomuM Bo3yxoM. Ha camoneTax oueHs yacTo Bo3Hw
KaloT oriu CBsIToro JJeMa IpH MoJIEeTe B KyYEBO-JI0KAEBEIX 061aKax HIH BOIH3H OT
HHX, BO BpEMs Ipo3bl, CHEra i IbUIEBBIX GYpPb.

IkcnepuMeHT B noKa3pIBaeT BCIBIXHBAIOMMIT (DIIyopeCieHTHRIH MM HEOHOBbIH
cBeT. ITOT KCIEPHMEHT JIeMOHCTPHPYET MOJBHXHOCTE HOHOB M HX CNIOCOGHOCTD
3apsKaTh BHYTPEeHHHI 06beM (PJIyOpeCleHTHOII JJaMNbl, BEI3BIBATE Paspsj B BUIE
BCNBILIKH. JI151 3TOro 3KCNepHMEHTA BBEITTOJHKTE CIEAYIOMmMe JeHCTBH:

1. TlycTs Ball KO/UIETA AKKYPATHO AEPAHT HENOIKIIOUEHHYIO K CeTH (uIyopecleH-
THYIO JUIH HEOHOBYIO AaMITy MOmHOCTRIO 10-40 BT B TeMHO#H KOMHaTe Ge3 cbe-
Ta. IlosponbTe MasaM NpUBBIKHYTH K IIOJIHO TEMHOTE.

2. JlepkuTe KOHEL, JIAMIEI Ha PaccTOAHHM okono 90 CM OT BBIXOJa HOHHOTO Y-
YEBOro MUCTONETa H HABJIIOAAMTE, KAK JIAMIIA MUTAeT. YBe/THYETE PacCTOSHHe
u HaboaaliTe, Kak yacToTa MUraHHiH yMenbmaeTcs. Ilpu ueanbHEIX yeioBy-
AX M [OJHOH TeMHOTE fiaMia GyfeT MHTaTh HA 3HAYHTEIbHOM PACCTOAHNH OT
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ncToyrrka, ByasTe ocropoxust. JlepxHTe JAaMmIly 3a CTEKIAHHBI KOpITyC M
KOCHHMTECH KOHTAKTaMH BOZON POBOJHOM TPYGEl, METALTMYECKOrO NpEAMETa |
T.J. JUIf1 JOCTHXKEHHS HAIIydIIero pesyIsTaTra K caMoit Spkoit Beneimky. Bpe-
M BCIIBIIKH OIIpPeJE/IIeTCA COOTHOIEHHEM:

T=Cv/1 (1),

rae T - BpeMa Mex(y BCIBIIKaMH; V — IpoGHBHOE HaIpAXKEHHE BCILIIKH,
XapakTepuayomee Tpyoxy; C - eMKoCTE TpyGKH; [ - SKBHBAJIEHT KOJUYECTBA
HMOHOB, IOCTUTAIONIHIX JIAMITBI, ECTECTBEHHO YMEHBINAIOMErOCA B 3aBUCHMOCTH
OT PacCTOSHUA B cTenieHu 5,/2,

JxcnepumedT I' kacaercs 3apaaoB HOHOB, OH AeMOHCTPHPYET TO e SBJIeHHe,
YTO M NpeAbayinmit. Beinoasure ceayomie JeilcTBU:

1. YcranoBuTe yCTpOHCTBO, KAk NOKA3aHO, € 3a3€MICHHLIM KOHTAKTOM Ha paccTo-
annu 0,64 cM oT cepsl 3apaja.

2. HabmozaiiTe BCIBIMKY HAa 3a3€MIEHHOM KOHTAKTE BCIEACTBHE AKKYMYIAUMHI
HOHOB Ha cepe. YBesnuHBaiiTe pacCTOSHHE H HAlIAUTE TOUKY, [A€ BCIBINIKA
CTaHOBHTCSA HEPA3INIHMOI.

3. TlpemioxuTe NOY4acTBOBATE B SKCIIEPHMEHTE CMEIBYAKY C OTMEHHBIM 310POBLEM.

4. TlpemnoxuTe 4eTOBEKY BCTATh Ha H30JHPOBAHHYIO NOBEPXHOCTH (HanpuMep,
B MIACTHKOBBIH Ta3), a 3aTéM KOCHYTBCS 3a3€MIEHHOIO WIH KPYITHOTO METAT-
JUyeckoro npeameta. OyeHb YaCTo AOCTATOUHO IIPOCTO CTOATH B OGYBH € TOM-
cTOM pe3nHoBoi nofomsoii. IToce kacaHus cMENBYAK [IOJYIUT yMEPEHHBIH
3NeKTpIUecKHii ynap (OynsTe OCTOPOKHBI, NIOCKOABKY YEJIOBEK C GOJIBHBIM CEp-
ALIEM He JO/KeH HAXOAUTBCS PAJOM IpH BEINIOJHEHHH 3TOTO SKCIIEpUMEHTa).

AxcnepuMeHT /I noKas3bIBaeT MOHHLIH ABMraTens. FIpH 3ToM HamAAHO NposBIAET-
cs1 BTopoii aakon HeioToHa 0 TOM, 9TO AeticTRre poxAaeT npoTuBoAeiicTeie. Boulera-
I0IHE € GOMBIIOH CKOPOCTHIO HOHBI CO3/IAI0T PERKTUBHYIO CUTy. BO3MOXKHO, 3TO MOXET
MOCTYXHTh HOBBIM CPECTBOM CO3JIAHMA TATH JUTsI KOCMUYECKOTO annapara, obecneyu-
BaIOLIMM B KOCMOCE - cpeZie 6e3 TpEeHH ~ CBepXCKOPOCTH, G6/IM3KHME K CKOPOCTH CBETA.
B a10M onibrTe Bo GyfieTe paGoTaTk € pOTOPOM WIH NpHKAEEHHOI K cdpepe OynaBkoi
H T.II. B HEKOTOPBIX CJIyYasX MOKET HOROCHTHI M CIOXKEHHBIH JHCTOK GyMary.

BospMuTe KycOK npoBoza #18. Jlnsg roctixke HisA MAKCHMAIBHBIX pe3yJIbTaTos aK-
KypaTHO cOalAHCHPYITE ero 1 oGecnevsTe MHHHMAILHOE TPEHHE B TOUKE BPAIICHHUA,
CymecTByeT MHOrO pasjHYHBIX METOLOB BBHINOJHEHHUS ITOTO IKCNEpHMEHTa. Mbt
MpPEOCTABIAEM ITO Ha YCMOTPEHHE IKCIIEPHMEHRTATOPA, CKAXKEM TOJBLKO, YTO XOpO-
LIO M3TOTOBJICHHEIHN, aKKYpPaTHO COAaHCHPOBAHHBIH pOTOP MOXET JOCTHIATS IOpa-
3MTE/IbHBIX CKOPOCTEH BpameHUs. Y4THTE, UTO KOTJia pOTOP BpaIlaeTcs, Bbibpachl-
Bas HOHBI, BOJIOCH! ByIyT NOAHMMATHCH, Ha 6J1M3K0 pacrioIOXKEHHBIX NpeameTax 6ynyt
BO3HHKATh BCIBIMKH K GyJeT OlymaThCs XOJOA.

IxcnepyrimeHT E nokaskiBaeT HakoIUIEHHE HOHOB Ha H30JIMPOBaHHOM CepHUec-
KOM COBEKTE, 3apssKas ero TEOPETHYECKH 10 NOTEHIHMAIA PA3OMKHYTOM CXEMBI (Ha
MpaKTHKE 3TOTO He NPOMCXOIUT BCIEACTBHE yreuxH). IlpenMeT HakaliHBaeT Ha-
npsxeHde no ¢gopmyne (2), koropas BeiBeAeHa 3 Gopmysl (1):

V=IT/C (2).
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HimeiiTe B BUAY, YTO Y3€JI HENIOCPEACTBEHHO 3a3€MJIEH JUISE YBEJIMUEHHUS 3TOTO 3
thexra 3a cueT 0Opa3OBaHIA HEOGXOAMMOTO EKTPUUECKOTO 3EPKANBHOIO 3¢ PeKTa.
KonruecTso HakoIieHHoro 3apsia B KyaoHax pasHo CV, rie C — emkocTs npenmMeTa,
a V — HakoIUleHHOe HanpskeHMe Ha npexmeTe. Hakonnennasn snepriia W B okoynsax
paeHa %2 eMxocTH X KBagpaT HanpsokeHus (C'/2VE), EMKOCTE MOXHO BBIMMCIHTD, IPH-
GJIM3HTELHO OIIPENeNUB TEHb OGBEKTa HENIOCPEACTBEHHO TOJ HUM ¥ CpejlHee pac-
crosiHue Jio Hee. Ilpu 3ToM eMKkoCTh npubau3uTensio pasHa 0,25, yMHOMKEHHOI Ha
IVIOmAAL TCHH B KBAJPaTHBIX AIHMAaX 1 pasfe/icHHOM Ha pacCTOSHHE B JI0fMax.

IoTossack k akcnepumenTy E, umeiiTe Taioke B BUAY, YTo MOHHLIH leTekTop 10D1,
onucaHHbIii B xatasore Information Unlimited, npepcrasaser co6oit npexkpacHbIii
npubop 1 06nagaeT oveHb XOPOoIIel YyBCTBHTENBHOCTRIO. HeoHOBas vHaMKaTOpHAs
JIAMIIa TaKoKe ABMAETCA [IPEKPACHBIM JIETEKTOPOM.

Ixcnepument JK leMoHCTpHPYET Nepesady 3Hepruy NOCPENCTBOM HOABUAKHBIX
1noHOB. B xauecTBe 06BEKTa 3/€Ch HCITONB3YIOTCA CPePhl, IOMEMCHHBIC HA CTEKIISTH-
Hble 6aHKH, cryKamMe H3onsTopami. O6BEKT 3a3eMIEH C NOMOMBIO TOHKOTO M30JTH-
poranHoro nposoaa. Jipyroit npenmeT paspaxaerca yepes saseMICHHBIN NpeaMeT.
YutuTe, 4TO BO BpeMsA pa3pAAa [IPOBOJ 3a3eMIeHMA GyeT (PU3UUeCKy NPLITATh, 3TO
PE3YNBTAT MEXaHUYECKOH CIIIbI, 06pasyemoii anekTpudecknm TokoM. Korna yerpoii-
CTBO HoziHOCKHTCA Bavike, A/TMHA BCNLILIKK PaspAda v YacTOTa PaspsioB yBeINYMBa-
1oTcA. Paspaa jinmoit 1,25 cM MOXKHO NOyYHTE IPH PACCTOSHHM 10 yeTpoiicTsa 120-
150 cM. 3T0 nnoKasbIBaeT NOTEHIHANBHYIO 3({PEeKTHBHOCTD YCTPOICTBA.

K uncry apyrix skcnepMMeHTOB 1 IpHMEHEHHI yCTpOICTBa OTHOCATCA IPOBEPKA
MaTePHAIOB Y H3OJATOPOB Ha TPoGOit, MPOU3BOACTBO 030HA Y YCTPAHEHIE HEIIPHATHBIX
3aMaxoB, I0/]aya [HTaHKA JJIS PEHTTEeHOBCKHX YCTPOFMCTB, 3apAJ eMKOCTEH € HCIOJb30-
BaHUeM JeHACHCKOI Ganky. YCTPOICTBO Takke MOKET UPHMEHATHCA JTA GECKOHTAKTO-
HOTO BKTIOYEHHA ra30BIX TPYOOK ¥ MCKPOBBIX Pa3pAJHHKOB, YCKOPEHMSA YACTHIL, IIOy-
yenus ororpacduit Kupnnana, anexrpocratiiecknux 3¢ pexToB U reHeparii MOHOB,
MoxHO JIETKO HpUcHocobuTs YCTPOICTBO I paGoThl # B CMEHHEIX OOIACTAX.

HanpumMep, sKcriepuMeHT € IPHTHKEHHEM 32PSJ0B IEMOHCTPUPYET CHUIBL, BO3HH-
KaIOIIHe MeXK/Ty Pa3HONONAPHbIMY 3apsiamin. [Tomecture mict 6ymaru 20,32x27,94 cm
Ha JiepessHHbIE cTon. Crannpyiire SGymary ¢ nomonsio pubopa ¢ paccrosums 5-7,5 cm
oT nosepxHocTH. O6paTHTE BHHMAaHME Ha TO, YTO GyMara NPIKHMAETCA K IOBEPX-
HOCTH ¥ CHJIbHO NPHUTATHBAETCA K Hefl, YTO CTAHOBHTCH 3aMETHO IIPH IHOIBITKE €€
HOIHATD.

IKCIEPUMEHT 110 OTTAIKMBAHHIO 3aPA/I0B IPCAEMOHCTPUPYET CHILI B3aMMOJICH-
CTBHA MEXIY OJIMHAKOBbIMHU 3apsagamy. Hanpymep, nomecTnTe ManeHbKyo Gymad-
HYIO YalIKy Ha Buixojl. [Tonoxnre B wallIKy HECKOMLKO HEOONBLIINX KyCOYKOB HEHOIO
muctnpona. IMonnecute aasemieHHbIl HpoBo K yawke y HabmopaiiTe peaknuio.
HexoTopble KyCOUKH BbUIETAT U3 Hee.

Adrpexrel BozneiicTBIA HA PAIAMYHEIE MATEPUANBI MOTYT LIONAPHUTEL MHOTO YBilE-
KaTeNIbHBIX Yacop HaGmoneHnuit 3a vHTepecHbIMHU siBleHuAMH. Eci Bel 1o06beTech
BBINOJHEHHS HOBBIX M HE ONMCAHHBIX 3/1€Ch 3KCTIEPHMEHTOB FUIM IOJNYYHTE HOBBIE
JlaHHbIE 3KCMIEPHMEHTOB, IOXaTyiicTa, coobmuTe HaM Ha caftr www.amasingl.com,
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Paccka3 06 oTpHLATCALHLIX HOHAX

B nocneanue ABa AecATIVIETHSA B MCAWIMHCKHX KPyTrax HIET AMCKYCCHS O BO3MOXKHOM
TIONIOXKHUTENBHOM BAMAHHUH HA 3I0POBBE MIOJIeH BO3IEICTBUA MANELIX 3NMEKTPHUECKHUX
uacTui. KoHeuHo, ecTh paspaGoTYMKH i HIrOTOBHUTEIH MEIMITMHCKIX IPHGOPOB, KO-
TOpbIE, YCTpansad ceHCALH, HpeyBeIMIHBAIOT BO3AeCTRIe 3THX NpHbGOpOB Ha opra-
HHM3M YesloBeKa, IIPOBO3MMAIIAIOT UX CPpeiCTBOM OT Beex Oonaeaneil. Komuccua no
IMHTAHUIO U JIEKaPCTBECHHBIM [IPENapaTaM B HACTOSAIIEe BpeMs NPeNPHHAMAET HIaru
I10 MOBBINIEHHIO TPeGOBaHHI K MEIMIUHCKUM IpHGOpaM U NPOAYKTAM B COOTBET-
CTBHM C HUX [edeGHBIMI CBOMCTBAMH M HE PEKOMEHJYET K MPOJAXE COMHHUTENBHLIE
npuGOopkI, YTOOLI OTCEYL TE M3 HUX, KOTOPBIEe He MPOLLUTH IIPOBEPKY B JEUYEHHH JIIO-
Jleii ¥ I10X0 CIPABJIMIOTCA C 3asIBJICHHBIMM MOJTOKUTEIEHBIMH BO3/ICIICTBUAMH Ha
OPraHU3M YeJIOBEKA.,

Jlronu noABEpPraoTcs BO3NEHCTBHIO OTPHLATENBHBIX HOHOB BCJIEICTBHE CBOMCTBA
3THX YaCTHL yBEeIMYHBATH AKTHBHOCTH PECHUYEK TpaxeH (3afaua KOTOPhIX — COXpaHe-
HHe TpaXeH YUCTOMH OT IOCTOPOHHHX OGBEKTOB), yBEMUMBAs TAKMM 00pa3oM NPUTOK
KUCIOPOAA M TOK Cn3n. OHH HeMTpanmayior laxe afpexT KypeHns, KOTOPLIi 3aMel-
JIA€T aKTUBHOCTB PECHHYEK. ITH YaCTHIBI 3HAYUTENBHO 06/Ier4aoT cocTosHue 6o
HBIX CEHHOF IMXOPA/IKOi 1 6pOHXHANBHOI acTMOI. BosbHbIE OCIE 0KOT0B U XHPYp-
IrHYeCKHX ONepaliii BoI3JOPaBIMBAIOT OLICTPEE, Y HUX yMeHbloaloTcs 6omi. Anatus,
JAKE XPOHUUYECKAA YCTAIOCTh BbUICUMBAIOTCA M 3aMEHAIOTCA YyBCTBOM Baaronoryums
¥ nipuToka ciil. OTpunarenbHble HOHBI YHHUTOMXAIOT GAKTEpPHH 1 OUMIIAKOT BO3JIYX,
KOTOPBIil CTAHOBUTCR TAKHM JKEe CBEKHMM, KaK B ropax. OHu upnGaBisioT 4eloBeKy
601pOCTH 3a CUET yMEHbIIEHNS CO/IEPAKAHMA CEPOTOHMHA B KpoBU. Kak MoXkHO y3HaTh
n3 GecunciieHHbIX crarelt 1 TeXHHUeCKHX ormcaduil, orpunareasHble WOHEBI Gnaro-
TBOPHO BJIHFIOT HA YEJIOBEKA W OKPYXAIONIYIO Cpeny.

OrpunareabHble HOHBI €CTECTBEHHDBIM ITyTEM 00pasyioTcsA U3 CTATHYECKOTO 3JIEKT-
PHYeCTBa, IpH onpeie/IeHHBIX BETPax, B BOAONAAX, Ipuboe, KOCMHYECKOH pasnanmy,
1P PaMOAKTHBHOCTH, YIETPahHoIeTOBOM NTydeHHH. ITpi HEKOTOPBIX 13 NepeyHc:
JIEHHBIX ABJIEHMI 06pasyloTcs TakKe H NONOKHTENbHbIE HOHBL. Te U 1pyrie o6bIdHO
HEMTPaNH3YIOT APYT APYIa B PE3y/IbTare HOPMaJIbHOIO CTATHCTHYECKOTO MPOoTiecca Mph
OTCYTCTBMH BHEIHUX nosieil. OfHako MHOTHE MCKYCCTBEHHBIE OOBEKTBI M IPHGOPBL
HMMEIOT TEHAEHIMIO HeHTPaIN30BaTh OTPHIATE/IbHBIE HOHEI, CO3JaBas TAKMM 00pa3oM
M30BITOK [OJIOKHTEBHLIX MOHOB, 9TO BBISBIBAET Y GOJMBIIMHCTBA MI0jeH BANOCTh H He-
NpMATHEIE H3noNoTHYecKUe 3 ]eKTh!, NPOTHBONONMKHEBIE BO3AEHCTBHIO OTpHIlA-
TenbHbLIX HOHOB. TTonokUTENLHBIE MOHBI HE 06/1aa10T 1ieleOHBIMH CBOMCTBAMU.

OnuH 13 METO/OB HONMYYeHHA OTPHLATENLHBIX HOHOB 3AKJII0YACTCA B CO3JIAHNN
PaJlOaKTHBHOTO UCTOYHHUKA C CHIIBHBIM GeTa-uanydeHHeM (3/1eKTpoHE!). Anbga- n
raMMa-M3Jy4€eHHs M3 3TOT0 UCTOYHHKA BEIPAGaTHIBAIOT NMOIOXKUTETBHEBIE HOHBI, KO-
TOPBIE ANIEKTPHYECKH HelTpamsyloTcs. O0pasopaBIIMecs B pe3ysTaTe OTPUIaTenh-
Hble MOHEI N0J fIefiCTBHEM 3JIEKTPOCTATHKY HAIIPABJAIOTCA K BBIXOAY IIpubopa u
paccenBalOTCA 32 cUeT JelicTBus BEHTWIATOPa (HElaBHO 3TOT METOJ IOJBEPTCA
OCYHAEHHIO €O CTOPOHBI Bropo paanosoruueckoro 3aoposed u Gnarononyuns 3a
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HCIIONB3OBAHNE TPHTHA M IPYTHX PaJMOAKTHBHEIX coJleit). C TOUKH 3peHuns yupex:
JIeHM, 3aHUMAIOMEXCA GE30MACHOCTRIC TOBAPOB [UIA MOTPECHTEN, 3TOT ITOAXO) AE-
JNAETCA OHHM U3 HAaHGOJIee PUCKOBAHHLIX ¥ HEGE30TIaCHEIX.

Bonee nmpuemaeMblii METO/ 3aKTIOMAETCA B TOM, YTOOB! MOMECTHTE HEGOABMIOI
My90K CTANILHOMN CTPYKKM B KAYCCTBC SMUTTCPA HOHOB Ha OTPHLATENIEHOM BLIXOfE
HMCTOUHHKA IMUTAHKA NIOCTOAHHOTO TOKA BEICOKOTO HaNpszeHus. CBONCTBA CTA/IBHBIX
CTPYKEK, MONOGHBIX BOJIOCKAM, NO3BOJSIOT BEIPAGaThIBATHL MOHBI IPH CPABHHUTEL
HO M&/IOM HAITPSXEHNH W IIPH YMEHBLUICHHOM BBIXO/i€ 030Ha. HOHEI BLipaGaTsIBaioT-
CA 33 CYET YTEUKH YACTHIL, 3aPAXKAIOIMX MOJICKYJIbl BO3/lyXa B HEMOCPEACTBEHHOI
6/IM30CTH OT IMUTTEpA. YCTPOUCTBO JIOMKHO paboTaTh NpH HAMPIKEHUH MCHbILIE
15 kB, NOCKONBKY CAMIIKOM GONBIIOE HANPAXKEHHE MOXET BhI3BATH 0OpPa3OBaHNe
CIMIIKOM GOJBIIOTO KOJMMYECTBA O30HA ¥ 3TO MOXET CHUBEJIMPOBATD GJIarOTBOPHHII]
3¢ PEKT OT yBENMYEHHS KOJHUECTBA HOHOB'.

Ocobuic 3amcuannn

Hounslii aMuTTEp BHINOMHSET BKHYIO ¢yHKuMIo B pabore pannoro npubopa Juis
KOHKPETHOTO NpHMeHeHH. TIpeanonaraeTcs, Yro HaUMHAIOIHE MCUIETOBATENH UC-
NOJIb3YIOT B KAUECTBE HOHHOTO 3MHUTTEPA MAJIEHBKYIO OCTPYIO HITY H3 HEDKaBEIOIeil
CTAIH.

Cpennnii Tok coctasiseT okono 500 MxA u s GONBITMHCTBA HATPY30K MOMKET
CUMTATHCA NOCTOSHHBM. OH 3apsKaeT NpeiMeTh C 3AEeKTPHYECKoil emkocThbio C 1o
HaNPSKEHMSA, ONPEACAIEMOTO cIenyomeit popmynoii:

V=I/C,

rie t paBHO BpeMeHH B cekyHaax, a C pasno emxocti oGbexTa B papajax. Teno cpep:-
HETO YENOBEKA OOKYHO HMeeT eMKocTh 10-20 nd. Xopomo uzonupoBaHHbie npes:
METhI GoJbIIeii €eMKOCTH MOYXKHO TEOPETHMECKH 3apPAIMTE JI0 ONACHON BEJTHYMHEL
3rto caenyer MMETh B BUAY.

IlpueeseM npumMep. Maonmposaunriit npenMer ¢ emkoctiio 0,001 Mx® npu Ha-
npsixennn 25000 B sapsauTea 1o 61m3ko0ii K 3TOMY 3HAUEHHIO BEIMUMHEL 32 OJIHY
TPeTh CeKyHABL. D10 paBHO 3Heprun 0,2 JIx 1 MOXET BRI3BATE GONE3HCHHBIN 31EKT-
pHYCCKmii IOK, 3HAKOMBIH KKI0MY, KTO Gpa/CH 32 KOHTAKTH! 3apAXKEHHOIO KOHJIEH-
caTopa.

HHurepecHoe ABIEHNE MOKET MPOU3OMTH HPU ONPEAEIEHHBIX METEOPONOTHYE
Knx yoioBusax. OHO 3aKII04aeTcs B TOM, YTO UEJIOBEYECKOE TEJIO B CYXOM JE€HE MO-
JET aKKyMYyJIHPOBATh AOCTATOYHBIH 3apsA JUisl CBEUEHUS B OTCYTCTBHE IINTAHUS HEO
HOBOI1 WiH (IyCpeceHTHOM NaMITbl TPH KOHTAKTE € 3a3€MICHHBIM NMPEJMETOM.
Jlamna npu 3TOM BCILIXHET JOCTATOYHO APKO.

' Ha noao6HoM npHHUMNE AeHCTBHMA paGoTaloT paspexknaMHpoBaHHble jaMnbl Ymxesckoro, yue-
Horo, paspabotasmero ux B 20 rogax npouwnoro sexa. Heo6xeAumo nokynaTe uX TOJABKO NOC-
Jie MPOYTEHHA MEAMIMHCKOre cepTHdmuxaTa mo mx wccrefosanHio. B cepruduxate sambl xak
MOKA3AHHA, TAK M NPOTHBONOKA3AHUA A ONPEAEJEHHEIX KaTeropuil moaei. — Ipusm. nayu. ped.
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Npubop HouHoOro sugeHUA

SroT nosne3usiii H HHTEPECHBI IPOEKT NOKa3bIBAET, KAK IOCTPOMTD NMpHGOP, NO3BO-
JNAIONKH BUAETE B OAHOH TeMHOTE. B ommune oT 06bI9HbIX TpHGOpOoB, TPeGyIomux
HeGOABINOTO OCBEIICHHA OT 3BE3/t K APYroro (pOHOBOTO HCTOYHMKA CBETA, 3TO YCT-
POCTBO COAIEPKUT COOGCTBEHHEII BCTDOEHHBIN HCTOYHUK, NO3BOJIAIONII BECTH Tai
Hoe Hab/moieHHe 32 HHTEPECYIoMUM O6BEKTOM, HAIIPHMEP, 32 JKHU3HBIO HOYHBIX KU~
BOTHBIX (pMc. 23.1).

Pue. 23.1. NpmGop HOYHOTO BUASHWA
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C6opka ycTpoHCTBa MOKAa3aHa B BUJE JIBYX YaCTeid: HCTOYHHK MWTAHUSA BBICOKOTO
HANpSKeHl M TOTOBOE YCTRocreo B kopryce. Paccunrniaiite norparurs 50-100 xor
JIAPOB HA 3TY NGJIEBHYIO uHcl)paKPaCHylo CHCTEMY BHACOHA0MOIe Hs, BCE coenyidiriec
KHE JIETATH MOXHO NPHOOPECTH Yepea caHT www.amasingl.com.

Criernpukars yerpoiicrsa npusezena s 1adn. 23.1.

Tabmya 23.1. Cheuyudrraumn gnm nPUEOPa HOYHOTO BUGEHKA

O6Goznauyenue Kon-so Onucaume Ne B Gaze
AAHHbIX
R1 1 Peauctop 1,5 kOm, 0,25 BT (kOpMIHEBbIN-3ENeHbIA-KPaCHbIK)
R2 1 Peauctop 15 kOm, 0,25 BT {kopuiHeBbifi-3eneHblii-oparxeBbiii)
Cc1 1 SnexTponuTuseckmit koHgeHcarop 10 mkd, 25 B (cuHviai
3eneHbIl KOPITYC) BEPTUKANBHON YCTAHOBKA
[0} 1 NnacTukoswin kKonaeHcarop 0,047 mkd, 50 B(473)
[ox] 1 NMnacTukosbiii koHaexcarop 0,47 med, 100 B{474)
CA-C15 12 MnacTKoBbie AMCKOBLIE KOHABHCATOPK 270 N, 3kB
D1-D12 12 JlaBVHHBIE MOAH! BLICOKOrD HanpsokeHus 6 kB, 100 He
(e]] 1 TpanancTop MJE3055 NPN B kopnyce TO 220
T 1 CreupanbHbil TLanchopMaTop #28k077 #RJ28K077
S 1 KHonouHuli nepexmodarent
PB1 1 Nepdopuposantan nnata 13,97x3.81 cm c oteepcTuamn (0,1 cm
cu 1 Baxum ana Garapei C 3awenkoii
WR22 2 Buroii BuHUnoBLIA NPoBog, #22, 60 cm
WRHV20 CunvkoHoBbI Npoeop, 20 kB, 30cm
IR16 1 SNEKTPOHHO-OITTHECKN MEETHPRY HATIG #IUIR16
EN1 Cepasn PVC rpybra 20,32x6,03 cm, ~OpafiQramas, KaK NoKa3aHo
TUB1 Cepan PVC rpyGxa 8,89 cm, BHyTpexHmi anameTp 5,08 cm
BRK1, BRK2 2 AmOmMwHUEBaA NONoCa 22,86x1,27 oM, 0GpaboranHas,
KaK YK233HO Ha PUCYHKE
CaAP1 MnacTvkosasn kpoillika 5,08 oM s pyKOATXH
CAP2, CAP3 2 Mnacmkoean kpoiuxa 6,03 cM, CM. PUCYHKI
LENS1 JBOAKOBBINYKNAA CTEKNAHHARA MMH3a 45x63
SW1, SW2 6 HORNOH R0 BIHTL V420X 1 [oiim
SW6 6 BuHTh fyna meTanna #6XV4 polima
Heoba3aTensHble AeTanu
PCBK PCB #PCPBK
CMT1 lNoToswiii ananTep Ak xopiyca EN1
EP1 He6Gonuwoii oxynap
FILG WrihpakpacHbiia cTexnmHHblid punetp 15,24 cm, 3atemuedne 99,99%  #HLR10
HLR10 WhdparpacHiii ocseTvTens 200000 ceaveit, HeBUoMMbIA

HEBOOPYXEHHBIM rNa3om, 12 B nOCTOAHHOIO TOKa

OGuwce onucanue ycrpoicrna

JlaHHBIIT MPOEKT MOKA3BIBAET, KAK U3rOTOBHTH YCTPOMCTEO, 1TO3BOJSIOLIEE BHAETH B
noJmoii remuoTe. OHO MOMXKET MCIOJIB30BATHECA JUIs HAWNONEC HUS 34 YETIOBEKOM C LIE/BIO
€ro ACHTH(pUKALH 1K st cGopa mHgopMaliiHi O Ye10BeKe, KOTOPBIH JiaKe He J1ora-
ABIBAETCA, YTO ABJIACTCA OGBEKTOM HAaGMIONEHNA, HATTPUMEP, O 3/OYMBIILIEHHHKE,
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cOOpaBIIEMCH YTO-TO YKPacTh. ITo BecieHHrl npubop A1 nesneii obHapykeHus uadg-
PaKpacHBIX OXPaHHBIX YCTPOICTB, IPHIIE/IOB JA3CPHOTO OPYAKHS U CHCTEM KOMMYHUKE-
UK. ITY TEXHONIOTHIO MOXXHO TAKKe MCIIONb30BaTh JUI OGHapYKEHNUA € BO3/IyXa HOrHo-
meil pacTUTENLHOCTH Ha NMONAX (1)1 ONpENENIEHHBIX THUITOB PACTEHHIT), YCTPOICTBO
MOMKET CTY2KHTb BCICMOTATE/ILHBIM CPEACTBCM ITPH HOYHOE OXOTE Ha XMINHMKOB M 1A
HabII0/IeHHS BBICOKOTEMIIEPATYPHBIX TEPMOrpaMYecKHX CIEH, [JIe TEIUIO HCMOJb3Y-
€1 151 OBpa3oBaHMA H300paKeHNA. JTO YCTPOHCTBO OYEHE IOIXOAMT IS HCITONb30-
BaHMA C MH(PaKpacHbIM NIA3€POM, ONMCAHHBIM B miaBe 9 «PyuHoe ydeBoe pykbe Ha
6a3e HOMYTPOBO/IHMKOBOTO JIMOJIHOTO Ia3epax, € (PYHKIMOHATLHBIMH BO3MOMXHOCTAMM,
KOTOPBIE HE YCTYTAIOT YCTPOMCTBAM ropasjio 6oJiee BLICOKO CTOMMOCTH.

ITprGop npouasenen © UCIOML30BAHHEM ['OTOBbIX YaCcTelH I KOPIyca ¥ GCHOBHOM
onrruky. barapen 3akmoYeHbr B KOPIIYC K HE TPEGYIOT JAOIOIHHTENILHEIX YTIAKOBOK, Ka-
Geneii 1 T.4. JMcTaHUMA ¥ N10JIe HAOMIOIEHNA ONPEAEAIOTCS HHTEHCHBHOCTDIO HHTET
PHpPOBaHHOTO HH(PPAKPaCHOr O HCTOYHMKA M YIa 0630pa OTTUKK. MoXHO ncrons3osaTh
rOTOBYIO JICIIEBYIO OIITHKY, HO OHA ITOTOMY M JIeleBas, YTO MOKET HMETh KaKHe-IHbo
cheprueckue abGeppaumM 1 pyrue HerarUBHLEIE 3(eKThr. 3TO NIPHEMIIEMO JUIS TeX,
KTO He CTaBKT LELIO JIeTalbHOE HabmoaeHHe. YydineHHas [oporas ONTUKA yCTPaHuT
3TH 3(hEKTDI, €€ MOKHO NPHOGPECTH Y BONBITHHCTEA NOCTABUMKOB BMACOTEXHUKH.

C6opka cBA3aHA B OCHOBHOM € TPYOKaMi M3 noameuHuoiopuaa PVC B kayecrse
OCHOBHOTO KOPITyca 1 0(pOPMJIEHHOTO B BHA€ Cephl, MaTCHTOBAHHOTO MUHHATIOPHO-
TO MCTOYHHKA MUTAHWA IS N10[aYH HANPAKEHKUA K 3NEKTPOHHO-OITTHYECKOMY NPEost-
pasoparesio (DOIT). DOIT npeacrannseT coboii TOTOBOE YCTPOHCTBO, BhINyCKAEMOE
6OLIIMHCTBOM MPON3BOJIMTENEH aHaIOMUMYHEIX ycTpolicTe. ITpecGpasopareny ycra-
HABJIMBAET NPEJIENbl Pa3pelieHHs U NOAXOANT AN GONBLIMHCTBA NPUIOKEHHH, HO
HMIMEET OrPAHHYEHH, €C/IH Bbl XOTUTE AOOHTHCS COBEPLICHCTBA M300pakenns, B 3a-
BHCHMOCTH OT rojia emycka, JOII nenatcs na 1-e, 2-€, 3-e M mpoMeKyTO4YHbIE NOKO-
nenns — la, 2a. Cospemennstie 0T, kak npasuao, 3-r0 NOKONEHHA.

Hucranumsa HabmogeHuA ONpeNenseTcsa B OCHOBHOM HHTEHCHBHOCTRIO M pa-
KpPaCHOI'O HCTOYHHKA, €€ MOXKHO PeryJMpoBaTh € IOMOMbIO U3MEHEHHS 3TOTO Ha-
pamerpa. Hair 6a3operii npubop, KOTOPLIi OKa3aH 3leCh, UCITONL3YeT (POHAPh ¢
NMHTAHWEM OT JIBYX 3JIEMEHTOB NMuTanua Thna D ¢ nHTerpupoBaHHbIM GHIETPOM,
NOMEMEHHBIM Ha JIMH3Y, YT06h1 HabmoaaeMblil He MOT YBHMIEThL MH(PaKPacHLIH K-
TOMHHK. ITO 0becrieYHBaeT rapaH THPOBaHHYIO paGo4yio iMcTaHumio 1o 15 M, paccro-
fIHHEe MOYHC YBEJIMUYMTE /IO HECKOJIBKHX JIECATKOB M COTCH METPOB IPH GoJIee MO
HOM MCTOUYHMKE, HanpuMep namie ¢ 5-6 auelikamn maranna. Her neobxonmmocTn
FOBOPHTD, YTO KOHCTPYKTOP MOKET BbIGPaTh COGCTBEHHEIN HCTOYHHK MH(ppaKpacHo-
TO M3NYYEeHHs ¥ HaCTPOUTh OHTHKY A/IfA BHHTOJHEHHS YaCTHBIX ¥ MENKNX C TOUKH
3peHHs MOCTOPOHHMX, HO KpafiHe Hy)KHBIX €My 33/1a4, HaNpUMepP, BbICIEXHBAHUA
3I0YMBIILIEHHHKA, HOUBIO YIOB2IMBIIETOCH B €3z 3a abnoxamu. MudpakpacHbre cee-
TOAMOJBI MJIH JIA3EPHB!, KAK OMMCAHC B HALIEH KHHITE, TAKKE ABIAIOTCA XOpOIIMM M-
TOYHHUKOM OcBemeHua. g GricTporo HabmoJieHys Ha alkbHel JMCTaHLIMK MOAKHO HC-
NMOABL3OBATH HEAPKKIL CBET, BoIpabarhiBacMblil OT BOCBMM HuKeNb-Ka/MHeBbx NiCd
sdeek AA BMecTo AByx siueek D, uto faet sHaunTensHo 6onee ApKUii HCTOUHUK HHG-
PaKpacHOTrO CBETA, HO OH MOXKET paboTaTh 3HAYHTENBHO 60JIee KOPOTKOE BPEeMA, YeM
THUMNOBLIE AYeliky D.
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YerpoiicTBo MoxeT Takxe paboTaTh M NP BHEWHEM UCTOYHHKE, HaTIPHUMeED, C
JIaMAOH CBEPX MHTEHCUBHOTO M3ITYy4eHUS € AONOMHNTENLHEIM (PHABTPOM, UTO YBETH-
uuBaer paccrosinue 10 120-150 M 1 naer Gonee mmpoxoe none ocsemenus. Ha6mo-
A€HHE AKTHBHBIX HCTOYHHKOB UH(PAKPACHOTO H3TyueHNd, HAIPHMEp Ja3epOoB, He
TpedyeT HCHOAB3OBAHMA COOCTBEHHOTO UCTOYHHKA.

B HanMUMM y KOMIIRHUN aBTOPa KHUIH UMEETCS ONMIUA HHPPAKPACHOTO OCBETH-
TeNs AANLHETO AeiicTeus s Habmionenns na paccrosHum o 90 M. On ykasaH Ha
caiite www.amasingl.com, xon #HILR10, Tam e yxazansl pyrue onuuy o6opyiosa:
HUf, KOTOPHIE MOTYT NOTPeGOBAaTLCA KOHCTPYKTOPY Ul BBIMOJHEHHS KaKHX-1160
CJIOMHEIX 337124,

Kparkan rcopun paGorul ycrpoucraa

CBepXMMHMATIOPHBIA MCTOYHHK IHTAaHUA BBICOKOTO HAMPSKeHUs BbIpabarbiBaeT
npumepHo 15 kB nipy TOKe Harpy3KH HECKOJNBKO COT MUKPOAMIiep OT 3apsKaeMoi
AKKyMyIATOPHO HUKeNb-Kanmuero# (NiCd) win menoynoit 6atapeun. 31o Hanpske-
HHE MoAAeTCHA Ha npecdpasoarens IR16, npyu 3TOM «ILTIOC» NOAKAIOYAETCH K CTOPO-
He OKyJApa, a «<MHHYC» — K €TOpoHe 00bekTHBa. Pokycupylomee HanpsixeHHe Moja:
€TCs € OTBOJA HEPBOi CEKIMK YMHOXEHHS HaNPsHKeHHs M PaBHO npuMepHo 2,7 kB,
¥ro cOCTaBageT 1,/6 o6mero BEICOKOTO HalpsXEHHS.

JInnaa o6pextrba LENSI ¢ perynpyeMbiM poKycHEIM pacCcTosHIEM cOGHpacT OTpa
eHHOe U300pKeH e, OCBelleHnoe HH(paKpacHoH IHMH30i, 11 oKycupyeT 310 1306pa-
EHME Ha CTOpOHe 00beKTHBa TPYGKN Npeobpasoparess. B nmpecbpasosarelie nporcxo-
AUT npeoOpa3oBanne H¢ppakpacHOTo H306pakeHUa B BUIMMOE, OHO IEMOHCTPUPYETCS
HA 3KpaHe TPYOKH C 3eIeHOBATHIM OTTeHKOM. Paspelnenne mpu HabmoneHnH 6OBIMHO f0-
CTATOYHO VI HAEHTH(HKAIIIH YeI0BEKa Ha paccToaHny 15 MeTpos u Gonee, B 3aBUCH-
MOCTH OT HHTEHCUBHOCTH MH(PaKpacHOrc MCTOYHHKA H KAYUECTBA OLITHKA.

NMpuHEUMNUaAnNLHAN CXCMQ YCTPOHCTRA

Tpauaucrop Q1 BKIIOYEH MO CXEME PE3CHAHCHOTO FeHepaTopa cBOGOHBIX KoAeGaHUiH
€ 4aCTOTGH, oNIpeaeNseMOil EMKOCTLIO KOHAeHcaropa C3 H HHAYKTHBHOCTDIO NEPBUY-
HO¥ 0OMOTKH HOBRIIAlOmero TpaHcdopmaropa T1. 3To HanpskeHe NOBLITAETCA BO
propuyHOil 06MoTKe T1 32 cuer ko3thpuunenTa TpaHchOpMaLMU /IO HECKOJBKHUX
THCHY Bonst. Konpencatopel C4-C15 u auonst D1-D12 o6pasyior neyxnomynepuox-
HBIi YMHOXHTENb HANPAXKEHHUA, KOTOPBIH YBEIMIHBAET 3TC HanpsxeHHe B 6 pas
IIECTHIO KACKANAMM YMHOXCHHSA U BBINPAMIACTCA IHOIAMH, TO eCTh IpeobpasyeTcs
B HaIIpsKEHHUE NMOCTOAHHOTO ToKa. BrixogHoe Hanpmxenue canmaerca Mexay C15
1 G5, Kak NOXa3aHO Ha PUCYHKE, ¥ MOXKET GBITh MOJIOKHUTENBHBIM WIH OTPHLATENE
HEIM B 3aBHCHUMOCTH OT HaNPaBJieHHA BKIIOUEHHA IHOROB. PasiHyHbIe BEIMYHHB] Ha-
HpsDKEHMI MOXKHO NOJIYYUTh C PAa3HBIX OTBONIOB KOHAeHcaTOpoB. Coennnenns 1
OTBOJIOB K TPYGKe npeoGpa3opaTelisa NOKa3aHbl Ha pHC. 23.2.

Basa Q1 coeannena c 06MoTKOM 06paTHO cBa3n T1, KoTopas HaXOAUTCS B Npo-
THBO(A3E C KOUIEKTOPHOM OOMOTKO# TpaHcgopmaropa T1, 3a cuer Yero BuINOHSA-
€1 TMOJOKUTENBHAS 0GPaTHAA CBA3b H CO3JAETCA PEXHM FreHepannu. Peancrop R2
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Ecmm Hanpsxenue Gatapeu

npesbiwaet 9B, ana Q1

moxet noTpebosareea

TennooTeon, vy Bucoro- &4 Cta
BOBIHmA

cs ™12
Broa6-128 \ | M
NOGTORMmMON
oRa03A MAA~ A b AR A c1e
L2 ONUXA PE3MCTOPOA PerynMpoBKH
DOKYCUPOBKIA, ONUCIHL Ha Ware 2
Hanpaxerme
— a PoxyC € OTBORA
—it Karon 2,7xB
s |-
Loy
IR16
&
- - T E ONOBAR BHICOKOBONLTHLIA
OBupin NPOBOAV, BricOKoatReTHER aHOA PpOBDA,

Ykasanwe: ecrm yCTPORCTBO He
33NYCKAETCA, NOMEHARTE MECTaMKN
0AMHEHVA Kroe2n B
gpauo;mp:lna:ﬁraaﬂ 2u NORRPDHOCTL BUIXOAHOMO CUTHANAE MONHO UIMEHHTD, NOMEHRE

HENpaBNeHHe BKNID4EHHA nuoaoe D1-D12

208 } Popma curHena B Touxe A konnextopa Q1

Pl

Puc. 23.2. MNpyHuvnuancsHan CXeMa BbICOKOBONbTHOMO MCTOYHUKE HanpsKeHus
AnA npubopa HOYMHOIO BUOEHUA

cvemaer 6a3y B 061acTh MPOBOAMMOCTH JUIA HAUanBHOTO 3anycka. Pesucrop R1 orpa-
HUYMBAET TOK 6a3kl, NpH 3ToMm koujencatop C2 yexopser nepemouenne Q1 3a cyer
OLICTPOTC BEIBO/IA U3 AKTHBHOTO COCTOSHMUS NOJladeii OTPUIATENLHOTO CMEIeHMs, 4
kongencatop Cl obecneunBaeT BRICOKOUACTOTHYIO prabTpanmio maTaHus. Bxoanoe
IHMTAaHHE MOJAETCH C NOMOIIBIO KHOIMOYHOTQ epexmouarens S1.

NMopagok c6opKH CXCMbI BLICOKOBONLTHONO
HCTOUHHKQ HONPAMCHUA

ITpu cGopke cXE€MEI BHITOJHHUTE CIEAYIOMHE ACHCTBIA:

1. Paznoxure n nueHTHGHINPYiiTe BCE 1€TAIU U DJIEMEHTEE, CBEPHB HX CO CIle-
mrbHKanMeit ycTpoiicTBa. Y4THTE, YTO HEKOTOPHIE KOMITOHEHTBI MOTYT MMETh
HECKONBKO OTIMHAIONIMECS OT YKA3aHHEIX B cenugHKani HOMUHAIBL. 3TO
JOTyCTHMO, MOCKOJIBKY BCE KOMIIOHEHThI MMeroT Jlotyck 10-20%, ecnam He yka-
3aHO HHaYC. BYXTH MOHTAKHOTO npono,ua HCHOJILE!YBTCH AN COOTBC’I‘CTBYIO‘
LIIMX COeMHEHHIT B CXeMe.

2. TloxrotoBrre MakeTHyio NIaTy ¢ nepdopanueii OTBEPCTHIL, KaK NOKA3AHO HA
puc. 23.3. Yeenuusre ciieyl0IMUE OTBEPCTHS:
~ TPHHAAUATEH OTBEPCTHIi InamMeTpoM 1,6 MM B TOUKaxX COEIHEHUs JHONIOB

M KOHJICHCATOPOB YMHOXUTEJS,
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2°573¢!/ Ha xorTakT 6 WayT O6PATHLIR NPOBORA, BLICOKOTD
HANPAXEHMA 1 06MOTKa 0GPaTHOI CBABK

Puc. 23.3. C60pka HU3KOBONLTHOM 1t BLICOKOBONLTHOW YacTelh nnaTel

- ceMb OoTBEPCTHIT fuaMerpom 3,2 MM s yoraHOBKH nepexmoyatens S1 u
MPOBOJIOB BHEMIHHUX COEJTHHEHMIT;

- MepeKIoYaTeNlh Ha PUCYHKE YCTAHOBIEH Ha IUIATE, HO MOMXET GBITh yCTa-
HOBJICH M YIAIEHHbIH NepekIiouaTe/lb HA «<KOCE» M3 COCAMHHTELHBIX PO
BOJIOB.

3. CobGepuTe KOMNOHEHTHI, HE OTKIOHAACh OT MOPAAKA YCTAHOBKM Ha IUIaTe
(cm. puc. 23.3). IIpoBeauTe YCTaHOBKY BbIBOJIOB KOMIOHEHTOB B OTBEPCTHA
ILIaThl, KaK NMoKasaHo. HauHnre n npoponkaiite cesa HampaBo, cCHaYaIa yeTa-
HOBKY U 11aiiKy HU3KOBOJIETHOJ, 4 3aT€M BbICOKOBOJIETHOH YacTeld HCTOUHMKA
HANPAXKEHUS.

HexoTopslie BEIBOABI 3IEMEHTOB GYAYT HCIIONBL30BATHCH B KAUECTBE TOYEK COEIM-
HeHusi 0 Mepe BrIoAHeHns pabor. IToka He orpesaiiTe ¥ He NojpaBHNBaliTe UX.
JKenarenbHo BpeMEHHO 3arHyTh KOHTAKTH A1 1IPEAOTBPALIEHHs BBITAICHUS €T
Jeit w3 orsepcThit IUIATHL

YutuTe, UTO nasHble COEJIMHEH S B CEKLIMN YMHOMXMTENSs, cocrosameii uz C4-Cl15
u D1-D12, nomxuel uMeTs OKpYIy1o opMy M GLITH DIAIKUMM JUIsL PEIOTBpaIIe-
HHA YTEYKH BBICOKOTO HaNpsiKeHHsA M o6pa3oBaHUA KOPOHHOro paspsapga. Paamep
c(pepHUECKOro NasHOTO coeiMHenns Jiobken ObiTh oxono 0,6 cm. IposenyiTe naney
1IAMH 110 NAAHOMY COEIMHEHMIO, YTOOH YOeUThECS B OTCYTCTBHI OCTPBIX Kpacs i
BoIcTYNOB. IIpy ux HagMuYHKM 3aUMCTUTE NaiKy HOKIaYHOUN GyMaroii 10 aakoi no-
BEPXHOCTH.

3amersTe TaloKe, yTo TpaHcpopmarop T1 ycraHoBnen He TpagHIMOHHO (JIEKUT
Ha 6OKy) M K €r0 KOHTaKTaM MPUIMasHbl KOPOTKHE KyCKHU MOHTAXXHOrO NMpoBOJa Ans
COEJJMHEHHI ¢ TOUYKAaMH Ha MOHTAXXHOH ILIaTe.
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Bneu'rpmlecnue UCRLITOHUA MOKCTHON haATLI

le/l nponenel-mu 3JICKTPH‘-ICCKHX HC]TI:ITHHHﬁ MAaKET! HOﬁ IJIaThl BLINNOJIHHATE c.ne,z[y-
IOIIME ONePALHAH:

1. PasnecHre BBIXO/IHEIE TPOBO/A BRICOKOTO HANPSKEHHU HA PACCTOSHHE OKOJIO
2,5 cm apyr or npyra.

2. IMopxmounrte ncrouyHuk muranns 9 B ko Bxoay n Habmonaiire Tox oxono 150-
200 MA npu HakaTolt kHONKe S1.

3. ¥YmeHblnaiire paccrosHHE MeXJIy IPOBOJAMH BEICOKOTO HaNPSHKEHMs JI0 BO3-
HHMKHOBEHHS TOHKOro rojyGoBaToro paspsaia, o6bIYHO 3TO MPOMCXOANMT HA
paccTosHnn 1 ,27-1,9 cM. Bxognoii Tox NpH 3TOM YBEIMYUBAETCA. YBenueHHe
TOKA 3aBUCHT OT JUIMHBI BCIBIIKH, KOPOHBI H T.]1., HO OHO HE NOHXHO NPEBhI-
mathb 300 MA.

4. TIpoBepsbre TennoBOi pexuM Tpansncropa Q1 Bo Bpems ero paboTh M ycTa-
noBuTe Q1 Ha HeGonbwoii Temnooreo (cM. puc. 22.4), eciy OH CJIHIIKOM ro-
psumii.

Ecn y Bac ectb ocpvuiorpadg, MoxeTe HabmoaTh (hopMy BOITHBL HA BLIBOJIE KOJLIEK-

Topa (cM. puc. 23.2). YaTure, yTO Ha pUCYHKe NOKa3aHa (opMa curkasa 6e3 paspsja.

O6paTiTe BHEMaHUE HA TOUKY, OT KOTOPOIl OTXOAUT NPOBO;T (POKYCHPYIOIETO
HanpsmKeHuA. ITa TOUKa COOTBETCTBYET IPHMepHO 1/16 BEIXOAHOTO HANTPAXKEHUS.
YeTpoiCTBO MOKET MUTATBCS OT HCTOYHMKA IIOCTOAHHOrO ToKa 12 B, no B 3TOM C1y-
yae 06A3aTeNLHO HEO6X0AMMO YeTaHOBHTE Q1 Ha TeruiooTBOL.

Iro ycrpoiicTBo MOxeT BolpabaThiBaThk 10-20 KB npyu nuTaHMK OT MaIEHBKOLH
cTanpapTHol 6aTapen 9B. Ono BemMonaHeHo na nedarueii iware PCB wm ne6onn-
ol MakeTHoI marte ¢ nepgopanueil OTBEPCTHI, H YCTPOMCTBO MOXKHO JIETKO MO
MECTHTb B TAKOH KOPITYC, KaKOro TpebyeT KOHKPETHOE NMPHMEHEHHE. YCTPOMCTBO
MOXEeT HPVIMEHATHCS JUIS ITO/IayM ITMTAHNUS HAa TPUGOPbI HOUHOTO BUACHHS, B CXEMax
3aMycKa ANA yCTPOKMCTE BRIGPOCA IUIAMEHH HIN TeHepalMu IUTAMEHH, JUIA 3aPAIKH
KOHJIEHCATOPOB, J15 3ICKTPUUYECKHX H3ropojieH, yCTpOHCTB H30aBIEHHA OT HACEKO-
MbIX, 119 $oTorpadnii Kupamana, B reHeparTopax ajeKTPHYECKUX Nonel HOHHBIX
ABHTareleil 1 NPOU3BOJICTBA O30HA M T.J.

UaroTtosnacHUE u MCXQHHYCCKAN cGopno
e

Yycrpoucrna

ITpy Havane cGOpPKM YCTPOICTBA BRIMOMHUTE CleAylomKe AeHCTBIA:

1. Ipexmonaraercs, YTO K 3TOMYy MOMEHTY IJIaTa MTUTAHKA COGpPaHa NPaBUABLHO
¥ paboTaer HajtexammuM o6pa3oM. YoeMTeCh B OTCYTCTBHH KOPOHHOTO pas-
PAa B CEKIIUK BREICOKOTO Harnpsixenus. [IpuMensieTcs crienMalibHOE NOKPhI-
THe, Ha3bIBaeMOE MOMIOTHTENEM KOPOHBI, YMEHBIIAKOIIEE DHEKTPHYECKYIO
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yreuky. C ee MOMONBIO YIAINTE OCTPhle KPOMKH M M30JIMPYHTE BO3MOXHDIE
NapasiTHBIC TOUYKH BOSHHKHOBEHHA KOPOHBI.

2. BrImonHHUTE 3KpaH U3 OKOHHOIO CTEKJIA H PA3MECTHTE €70 Ha yPOBHE O6BEK-
THBa npeobpasosaTeabHoi Tpyoku TUB1 ¢ nomousio cxotya. 3adukcupyiite
TPYOKY Ha CTOJE C NOMOILBIO KJICH i BPEMEHHO NOAKITIOYITE IIPOBOJa OT TUIa-
ol nHTanua (cm. puc. 23.2). CobmojaiiTe npasribHOE PACCTORHHE MEHKIY
NPOBOXAMH U KOMIIOHEHTaMH, 3aTEMHHUTE IOMEILEHHE U ITIOMECTUTE HCTOY-
Huk ¥H($pakpacHOTO CBETA N0 OHOH ONMITHYECKOH OcU ¢ TPYOKOF (HCrIonb3yii
te poHape, npexnoutTuTensHo ¢ ¢unsTpoM IR). HabmopaiiTe 3enenoBatoe
cBeueHue TPyGKH 1 M306paXkeHMe 3KpaHa, KOTOPOEe NOABMAETCS WM JOCTa-
TOYHO YE€TKUM, WM PasMBITEIM. EC/H H306paxeHNe YeTKOE U Kaue€CTBEHHOE,
BaM ToB€3N0. Brl MOXeTe npofoXKaTh yIydwaTth GOKYCMPOBKY, NOXKIOUHB
peasictopel 22 MOm {(cm. puc. 23.2) Mexay 1ByMsA 11epBbIMI CEKIUAMU YMHO-
sutens. O6BIYHO 3TOro He TpeGyeTcs.

3. Harotosere kopryc EN1 u3 Tpy6xu PVC pmunoii 17,78 cm ¢ BHyTpeHHNM Jina-
meTpom 6,03 cm. OGpaTuTe BHHMaHME Ha OTBEPCTHE OKONO pykosTiy HAL
JJIs TIOBOJA IIPOBOJIOB BBICOKONO HAIPSKEHMS K TPYOKe OT ILIAThl MCTOUYHHKA
NUTAaHUA U OTBEPCTHA Aas (PHUKCALMHM M LIEHTPOBKH TpybkH ¢ peabboii %420
(puc. 23.4). Tpu oTBepCcTHA PacNONIOKEHH NIO PAAVYCY TOA YoM 120°,

4. HMarorosbre pykoaTxy us PVC Tpybru aaunoii 20,32 ¢m ¢ BHyTpeHHUM gua-
meTpoM 3,81 cm. Tpy6ka nomkHa 66T 06paGoTana, YTOGH COOTBETCTBOBATh
¢opme EN1 B MecTe coexrneHMs.

—_— . a7

BuHTe SW1 yCTaHoeners mMexay cobon
noa yrnom 1207
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Puc. 23.4. Bua ycTpoiicTBa, NOKa3biBaoWnii BHYTPEHHEE CTPOEHME B PEHTMEHOBCKMX Ny4ax
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5.

10.
11.

Hsroroerre cko6er BRK1 13 aByx ronoc amomununs #22 mmpunoii 1,27 oM, xak
TIOKA3aHO Ha pUcyHKe. Beimonunure oTeepcrua #6xY4 jis punros, hpUKCHpyio-
LIMX BCIO CGOPKY.

Hsrotossre TUB1 m3 Tpy6xu PVC pmnoii 8,89 cM ¢ BHYyTpeHHNM AHaMETPOM
5,08 cm s niH3H 06bekTHBa. [p1 neroNs30BaHMK oMLK ananTepoB MOH-
TaXa ONTHKH N NoaroHkn «C i T», kperuienns anantepa TUB1 umeer amu-
Hy ToJABKO 5,08 cM.

Heo6xoa1Mo H3rOTOBMTE COOTBETCTRYIOIME LILIHHAPHUeckHe maiou CAP2
n CAP3 s o6ecnieuenus scrasnenuns TUB2 B kopryc EN1. Oun npeacrasns-
10T coboii IiacTixoBble Kpuimk# 6,03 cu. B xprimike CAP2 nonHocTsio cpesa-
Ho JiHo. Y CAP3 Bripesana MeHbas yacts 111 LENS1. 97o gewesriit MeTon 1
NPy 3ToM paGoTaeT JOCTATOYHO XOpoiuo. Brl MoxeTe 3aMeHUTD 3TH ZeTaIN C
MOMOLUBIO BEINIONIHEHHBIX M3 2TIIOMHHUS MJIM IJTACTHKA JieTateil. 9To mpuaact
ycrpoiicTpy 6onee npodecCHOHANBHEIN BUJE, HO MOKET YBEJIHUHTb €70 CTO-
HMMOCTB.

31eCh UCNONB3YIOTCA MIPOCTHIE BBITYKIBIE TUH3BI, KOTOPHIE NOAXOAAT A5
OONBUIMHCTBA HCTOYHHKOR MH(PAKPaCHOTQ H3TyMeHHs. 3TO HE BBICOKOKaYe-
CTBEHHBIE JIMH3bI, KaK BO3MOXHBIE IMPOKOYrobHele 50- wm 75-miimmer-
pOBBI€ TeNe- ¥ (POTONMHSELI C YCTAHOBOYHOM apMaTypoit. [pn Herionpsosannm
TAKHX JIMH3 BB JOJBKHBI H3TOTOBUTE HIH KYIIMTh KOJBLIEBLIE AJANTePkI, KOTO-
phle NOAXOAT K pe3nbe TMH3BL # cooTReTCTRYIOT Koprycy C (em. CMT1).
Tpybxa 31€eKTPOHHO-ONITHYECKOTO MPeoGpasoBaTes CHatKEHa IIPUCOEUTENb:
HeIMH BeIBOJaMU. KopoTkHil oTpHIaTeNnbHEI BLIBOL NPHCOSIHHEH K CTOpOHE
00BEKTIBA, H C HUM HeOoBXOAKMO CpacTUTE NpeBoJ AmnHoi 25 cv. Berasere
TPYOKY YACTHYHO B KOPITYC U HMPOIYCTHTE MPOBOJA Yepes OTBepcTHe. PasMec-
TUTE TPYOKY AOJDKHBIM 06pa3soM M AKKYpaTHO 3aBEPHUTE OCTABLIMECS BUHTHI
PYKOii A1 pUKCAlMKM M HEHTPHPOBAHUSA TPYOKH.

TMopxmounTe NpoBoxa OT TPYOGKH K IUIaTe MUTaHHs, KaK NMOKA3aHO.,

Bcerasbre mitaty ncTouHuka mutauus B pykosTky HAL. Korpa riara Gyper ye-
TAHOBJICHA B KOHEYHOE MOJ0XKEHNE, BaM HEOGXOAMMO HaiiTH MECTO OTBEPCTHS
JUISL IOCTYTIA K KHOTIKE Y NPOCBEPJIHTE OTBEPCTHE V1A KHONOUHOTO NEPEKTo-
uatens S1. Ilpososa fomKHEI GEITE ZOCTATOYHOI JUIMHBI, YTOOR MOXHO OBUIO
MOMHOCTBIO Y6paTh B KbpITyc C6OPKY nowie (PUKCALMKM PYKOATKH Ha MECTE €
rioMoubio ckobsl BRKI. 310 neseonur ocymecTensTa NpeiBapUTEALHYIO YCTA-
HOBKY M o6Cay:;uBaHue ycTporcTsa. [ocie nogTeep:xaeHus NpasIbHOM pa-
GOTRI yCTPOCTBa IMPOBO/Ia MOXKHO YKOPOTHTE. [TomiunounTe 6aTtapeio K ruate
OUTaHHA U BIUNIOYKTE niepermoyarens SI. Ecin Bee caenato npasiiisHo, BaM
HE NPMAETCA HAaCTPauBaTh (POKYCHPYIOILEE HATIPHKEHNE, B3ATOE C OTBOAA,
WK BenHumHy genutens. [locne noareepxaeHus paﬁo'rocnocoﬁuocm ycT-
PO¥iCTBa, NPOBEPLTE, HE BO3HHUKAET JIM KOPOHHBIH paspsal; B CJyHae BO3HUK-
HOBEHHU# ycTpaHuTe ero. Pacrionoxkure ruaty 1 nepexniovarens S1 s6mman
OTBEPCTHA ARA JOCTYNA K pyKoaATKe. MoxeT 65ITh, BaM NIPHAETCS IPUHATD JI0-
NOMHUTENLHEIE MEPHI ITO (PHKCALMH IIATHI HA MECTE C ITOMOLILIO KYCOUKOB He-
Hopesunsl, agresusa RTV u 1.n. Hanenrre rubkyio pesnHoByio MeMOpaHy Ha
OTBEPCTHE AJA IOCTYIa K KHONKE M BCTapbTe GaTapelo i kpeimky CAPL
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12. Haxowuen, 3asepumTe cGOPKY yCTPOHCTBa, KaK MOKA3aHO Ha puc. 23.5, ycrano-
BMTE HCTOYHMK MH(PPaKPACHOTO (PUIBTPOBAHHOTO CBETa. Bol 0/xHbI penoT
BPATUTB YTEUKY CBETA, MCIIONb3Ys TEPMETHK M IPYTHe CPeACTBa.

13. Hacrpoiite 06beKTHB 1 OKyIAp LI HAWTYYIIEro HaOIIOACHUA.

Benbiwka c nidpakpacHbim GUALTPOM,
410Gkt NPEAOTBPATUTL YTE4KY CBETA

BWHTH NO3ULIMOHMPOBAHWA BEPXHEN
TRy6Grm 06pe3anTeA No YPOBHIO

NPV YCTAHOBKE MHTEr DUPOBAHHOIQ
ocseTuTens

Onums peanHoBon memOpaHbl
ANA NEPEKNIOHATENA 3aNycKa yCTPONCTBa

YBEANHUBAIOWLYIO NUH3Y

CAP1

Ha oxynap MOXHO HAREBATE
KOPOTKOGDOKYCHYIO

Puc. 23.5. OSwmin Bug yCTpOICTRa Nocne cOOpKK
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Ocobuic zamcuanun

B ycTpoiicTse, KOTOpPOE 3AE€CH OIMCAHO, TIPUMEHEH BCTPOCHHBINM UCTOUHMK HHppa-
KpacCHOTO uajydeHHs Ha 6ase o6bIuHOrO GuiToBOro roHaps ¢ ByMsA GaTapeiikaMu co
cneuManbHbIM MH(ppakpacHsiM puasTpoM. HeobxoauMo nMpeaoTspaTyTe JIOGYIo
YTEUKy BHJIMMOIC CBETA € IOMOUILIO FePMETHKA WM APYIHX MATEPUATIOB.

Taxoii noaxox obecrieunBaeT MONHYIO FMOKOCTL HAGIIOAAEMEIX OGBEKTOB, KOTO-
prie He Tpe6yIoT HHPPAKPACHOTO GCBEILEHMS, MOCKOABKY CBET MOXKHO HE BKIIOUYATD
HJTH [IOJTHOCTBIO YAATIHTL MCTOYHHK. SIPKOCTE MCTOUHMKA CBETA MOXKHO YBETUIHTD,
3amenuB ape s4eiiku D Ha BoceMs fsueek AA, oGecnieunpas Hanpspkenme okoso 9 B.
MO3HO YCTAHOBHTBL COOTBETCTBYIOLIYIO JIaMITy, o6eceurBas B HECKOILKO pa3 60mb-
IIYIO IPKOCTb OCBeleHMs. [IpogomkurrensHoCTb CryxOB TaMisl 4 6aTapeH Ipu 3TOM
3HAYUTENBHO YMEHBIIAETCH, ITOCKOJbKY AAHHBIIT [TOJXO/, TPEAHAIHAUEH TONBKO JNiA
MEPHOAMYECKOro UCTIONb30BaHUA YCTpoicTBa. [anoreHoBLIE TAMIIBI IMEIOT BOIBLIYIO
SIPKOCTL M CTYXAT NIPEKPACHBIM HCTOUMHUKOM HH(PaKpacCHOFO CBETA.

Habmoaenue Ha GoNbIIMX PACCTOSHUAX MOXKHO OCYHIECTBUTD C IOMOUILIO APYTUX,
Gonee APKMX UCTOUHHKOB: OT 60JIEE MOIHBIX TAMII, ABTOMOGHIBHBIX ¢pap u TA. OHu
JAO/IKHBI GBITE CHAGXKEHBI COOTBETCTBYIOIUMY (prisTpamu. IIpH 9THX MOIIHBLIX HC-
TOYHMKAX CBETA BO3MOXH2A paboTa YCTPONCTBA HA PACCTOSIHUM B HECKOJILKO COT MET-
pos. Hcrouynuk, KOTophlil obecnieunBaeT paboTy ycrpoiicTba Ha pacCTOAHMH A0
150 M, yxazan B cnenpdmkaumm ycTpoicTBa.

A nocTukeHHs MaxCUMaibHOM 3¢hheK TUBHOCTH ¥ PACCTOSHUS MOXKET IIOTpE-
60oBaTHCH YKa3aHHAA CUCTEMA ONTHYECKUX MuH3. Habmonenue sHemne oceemen-
HEIX UH(PAKPACHBIX MCTOYHHKOB He TpeOyeT BCTPOEHHOTO HCTOYHMKA MH$pakpac-
HOTIO CBETA.

Bru1 yBHAMTE, YTO IAHHOE YCTPOHCTBO XOPOIO MOAXOAWT JJIsl HAGIOAEHMA BEIXO/:
HBLIX CMTHAJOB GOJBLIIMHCTBA TIONYIIPOBOAHMKOBLIX JIa3€POB Ha apCEHMJIE rajuud,
CBETOAMOOB WK IPYIHUX MCTOUHHUKOB 3HEPTMM MH(paKkpacHoro auanasona 9,0 Hm.
ITpu HaGIIOAEHUM 3THX PeaJbHBIX MCTOUHHKOB BCTPOEHHDIIT MCTOYHMK HE HYKEH.



faana 24
Ycrpoucrno
rayeicHua pouibul
u gobuvisanun yepncH

ITOT rone3HbIi NPOEKT NpEAHA3HAYEH JUIS BBIMAHMBAHMSA YE€PBeii U3 3eM/IM WM ANIA
IyHIEHHs pbiGbl B €CTECTBEHHOM 11 Hee cpeae obuTannsa — sojie. YCTpoIicTBO Npo-
M3BOAMT OmTymIaiouiee jefcTBie Ha prIby, 4TO NO3BOJSIET €€ METHTD 1 BHITACKUBATD,
MOKA OHA MOKAYMBAETCA HA MOBEPXHOCTH BOAR!. ITpexe ueM nulTaTHCA HCMIOMB30-
BATH 3Ty AMEKTPOYAOUKY B OTKPBITOM BOAOEME, CIEIYET MO3HAKOMHTBLCSA C MECTHBIM
3akoHoaarenscreomM, Hanpumep, nekoropsie irarel CINA paspemaor puibHyio 108
IO € NPUMEHEHMEM 3/1EKTPUYECKOTO GOOPYAOBAHMSA TOMBKO CIIELMAIBHO MOATOTOB-
JIEHHBLIM JMLAM, ITIOTOMY YTO MPH HEYMEeIOM NOJIB30OBAHHH YCTPOIHCTBOM MOXCHO
BCILTHITH caMomy'. Jipyrue wrrarer CIUA u yensie rocyaapcrea KaTeropuuecky He
MPHEMJTIOT 3TOT C1IOCO6 JOBIN PBIObI, CYNTAS €70 BRPBAPCKUM.

Janubiii npu6op (puc. 24.1) aomkeH HCMOAB30BATHCA € OCTOPOKHOCTLIO, TOCKOEb
Ky €50 HEHAJIEKAIEE HCNOALICBAHHE MOXET BHI3BATH INEKTPHYECKHIT yaap.

Brnwmonue!  Ha kopnyce cobparHoro yerpoiicraa gonseH Buims Apnok, npegynpemgaowmi ob
OMNACHOCTV NOPAOMESHA INSKTPMECKVIM TOKOM.

PaccunTnisaiite norpartuts ot 50 10 100 gonnapos na ato ycrpoiicTso, KoTopoe
NMpEeRHA3HaYe€HO K [10/Ib30BAHHUIO HE I0Ma, a Ha MpHpoJe. BOJbIIMHCTBO KOMIIOHEH-
TOB MOXHO JIEFKO npuobpecru, cnenuduueckue AeTam MOXHO TpuoGpecTy ye-
pe3 caiit www.amasingl.com. Cneundmkaliig JaHHOTO YCTPOIiCTBA IpUBEAEHA B
Tabn. 24.1.

! Tlpnmep uepHOro WMOPA, HO CNpaBeAANBblit NO cyTh. - ITpum. nayu. peo.



Puc. 24.1. YCTpOicTBO rayilerna pbibbl

Ta6a. 24.1. Cneunduiauiti YaTpoicraa mywema poibel

OGo3naverHune Kon-eo OnucaHue Ne B Gase

R1,R3

Peawnctop 1 kOm, 0,25 BT (KOpUHEBLIA-HEPHLIN-KDACHLIN)

PeawcTop 470 Om, 0,25 BT (xenTuiii-(hvDNeTOBLIH-KOpWHHEBLIA)

NepemenHoe conpoTuenedme 10k0m (103)

NepemerHoe conpoTianexie 10 kOm ABWKKOBOTO TUNA

R8

Peauctop 100w, 0,25 BT (x0pruHeBLI-4EpHEI-4EPHEIN)

R2
R4
RS
R6,
R7

- Nk ]| -] - D)

MeTann-oxkcus-nonynposoaHrkosbik (MOX) peavcTtop,
cymmapHo 3,6 kOm, 3 BT

-

SNEXTPOMTUHECKWIA KOHOEHCATOR C aKCHAITbHBIMW BHIBOAAMW
10000 Mx®D, 16 B

HenonspHuii anexTponuTueckii kovaexcarop 2,2 k@, 50 B

Jvickoewid konaercarop 0,1 mk®, 50B

MnacTvkossid koraercaTop 3,9 mk®d, 3508

R1R|8)8

|t |k ok

SNEXTPONUTUYECKWIA koHaeHCatop 2200 mkd, 258
BEPTVKANLHON YCTaHOBKH

D1-D3

Buompamvrrensiin auon IN914, 1xB8,3A

Fpro-3eneHsi CBeToRmoL,

Q1

TpasancTop nonesoi n-kaHansHeid IRFA50 (MOSFET)

LAB1

HApneix <Onacro! Buicokoa HanprxeHmeld

Taimep 555 exopnyce DIP

Ti

o | ot |k |k | [ G

Tparcdopmarop 24 B, 4 Acnepew-Hoil 06MoTxoiA 240 B, 50 My, #IUTR2412R
nopaboTaHHbI B COTB@TCTHMU C ONMMCAHUEM BTEKCTE

51

Tymbnep 04HONOMDCHLIA HA OAHC HanpasneHwe SPST, 3A

MakeTHan nnara pasmepamu 5,62x12,7 cm ¢ nepdopaumei
oTeepcTWi Warom 0,25 M, A0palioTaHHan B COOTBETCTBAM C pUC. 24.3

180cm

NMposop, #20 B BUHWNOBON M30NALKM, KDACHBIA

180cm

Nposoa #20 8 BUHMNOBO NIONALMM, YEPHLIA
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Taba. 24.1. Creudmrounn ycrpoicrea rmywetina puibul (oxorarme)

O6osHaverHue Kon-eo OnucaHuwe Ne B 6asze
RAaHHBIX
WRBUSS 60cm MOHTKHLIA NPOBOA # 20 B BHUNOBON U0/MLMK
THERMO 1 CreopsHas TEpMONPOKNanKa AA yeraHosxmnog Q1
LUG1 1 Nenectok ane naitkn 6-32
TYEWRAP 2 TMPOYHBIN CLO-THARBIOWEA 3AKMM O,08 yaepxaHna T1 Ha OCHOBaHMM
FRAME 1 ANIOMWHUEBEA NNACTVHA, K3rOTOBNEHHAN B COOTBETCTEVM C pMC. 24.5
BU1 1 MNnactvkosan Brynka ¢ 3axMmom 0,95 cm
SwW1 1 Bunr Phillips 6-32%:
Sw3 1 Heinonoesii BuHT 6-32xV2
NUT1 2 laiixa 6-32
CAP1,2 2 Mnacmkosbe KpeiLLixy 8,89 CM, M3roTosREHHbE
B COCTBGICTEMI C pUC, 24.7
EN1 1 TpyGxa PVC 40 10x8,89 (srHewHmin anameTp) cm

Obuice onncanne ycrpoucrna

Kak nokasano na puc. 24.2, ycrpoiicTBO reHEpUpPYET peryampyemelie umimynscsl 600 B
aneprueii 1-2 Jx u ¢ yactoToit 30 MMIyLCOB B ceKyHAY. BhIXoA cxeMp! paboTaeT Ha
MAJIOe CONIPOTHBJIEHHE B IECATKM OM M HE 323€MJIEH JUISl MMHMMHM3ALMH, HO HE A7id
MIOMIHOrC YCTPaHEeHHKS OM2CHOro MOKOBOTo NoTeHnMana. Berxoineie npoposa npelt-
HasHaueHb! 15 OAKIIOUEHUA IPOGHHKA MM 3JIEKTPOIOB — NENOYEK JJIs IOBJH, KK
[OKA33HO B MHCTPYKLIMSAX O NOJI30B2HHIO,

YerpoiicTeo pasMeieHo B TpyOke n3 nonueuHWDOIopHaa PVC anameTpom 7,62 cm
C KPBIIKAMH Ha KOHIAX [(Jig 3a10UThI OT 6pbiar. Ha nepesseit kpolinke pacrionoxeHa
[IAHEJIb YIPABIECHHU C IepermoyaTeieM nuTaius S1, nepeMeHHbIM CONPOTHRIEHHEM
YPaB/ICHHA MMITYILCHOH MOIHOCTLIO Rb, cBeTORMOAHBIM HHAMKATOPOM IIMTAHMA U
BRIBOJIAMM MUTAHUsA (KpacHbiil ~ mwnoc 12 B, yephbiil ~ o6mmit). B aaaueit xpbunke
HMMEeTCsl OTBEPCTHE, YEpes KOTOPOE NPOXOIAT BLIXO/HEIE COEAUHENMS. Takas koHCT-
PYKLHA JesiaeT YCTPOHCTBO Gphiaro3aMineHHbIM, HO HUKAK HE BJIArO3auiMIIeHHbIM,
TO €CThb COBEPUIEHHO He NMPEANONaraeT NpUMeHeHUe YCTPOHCTBA B MOIPYXEeHHOM
B BOAY COCTOSIHHHL

MpusuunnanvHan cxema Ycrponcrsa

CxeMa MCNOJIb3yeT HaKOMMTENb 3HepruM Ha Tpancgopmarope T1. Takue xe Mc-
MOJIL3OBAIMCE B CUCTEMAX 3AXXKHMIaHuA cTaphbix apTomMoGuieil. Tok Ha nepBUYHYIO
obmoTky TpancdopMaropa TI nocrynaer uepes kiroueBoli Kackaj Ha MOJEBOM
MOIl-rpansucrope Q1 (MOSFET). IenepupyeT umnynbcs taiimep I1 wa Bce Toi
ke Mukpocxeme 555. OH nogaer MMITYnbCEL € BHIBOAR § uepe3 orpaHuNMTeNIbHOE
conporusiente RS Ha sarsop I1. BeixoaHoii TOK NoBbINAETCA KO BEJIMUMHBI, Ol
pEﬂCHHEMOﬁ COOTHOUEHHUEM:

I=Et/L,
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AT anecs cocTasnAeTCR
W32 M T - ATEALHO COBONHEHHLX
pesvcTopon 1,8 kOwm, 3BT

ey — P &
St R1 R8
1K 10 Buxopgrue
MMNYNLCH
6008
_ 4 F) Ha 30HAH
7
R3
1K
s | o2 ¥ o 3L
128, 3A . It
mommoru m <’\ m
470 RS
10K
28
C1 c2
1000 22 I cs os
—_—
T o m
20-30 Bnnk.

dopma BONHLI Ha cToke Q1 npm RS,

NOAHOCTHIO NOBEPHYTOM A0 4aCoBON
CTpENKe, Y HU3KOM YPOBHE
BBIXOAA.
Bxoanoir Tok 0,1-2 A Ha narpyake 500 Om Mepvon
nomopenuﬂ
20-25 mc

Dopma BONHBI Ha cToke Q1 npw RS,

FMONHOCTBLIO NOBEPHYTOM f0 4YaCOBO

CTPENKE, Y BHICOKOM YPOBHE

BLIXOAA. 40—60 Brvk.
HacTtpoite R4 ana poctmkeHuns
LONMTENBHOCTK (LUMPUHBY) wMNyNbca 3 Mc.
Bech nepnop nOBTOPEMUS AOMKEH
COCTaBNATL 22—-23 MC NPy BXOAHOM 3mc

Toke 3,5-4 A — 225MC —— P

PeavcTop aKBUBAREHTA HArPY3KN MOXET
NEPErpeTLCH, ECNK NPW BLICOKOM YPOBHE
BbIXOAAa YCTPOIACTBO BIO4EHO Gonee 1 MuH

Puc. 24.2. MNpuiumnuansHan cxema yCTpoWCTBa

rae E pasro 12 B ~ BxogHOMY HanpsbkeHUIO TOCTOAHHONO TOKAa MCTOUHMKR, L - un-
IyKTHBHOCTB NepBruHoit o6MoTrku T1, t — Bpema srmoyeHHoro cocroauus Q1. Hm-
ynbCHaA 3HEpPrusi npu sToM paBHa Li?/2, nockonbky oHa KOHTPOJIMPYETCA BpeMe-
HeM BJIIOYEHHOTro cocToanus (Q1, 3agapaeMoro nepeMeHHbIM conpoTuBacHmeM R,

B tpancdopmarope T1 Heo6X0AMMO BBHINOJHUTE BOJIYNIHBIL 3230p, HEOGXOAM-
MBIt JUISI HAKOTUTEHMST MHAYKTHBHOMN 3Hepruy, NOCKOJBKY CEPAeYHMK 6e3 3TOro 3a30-
pa GyjeT HackmAThCs, Aenas TpahchopmaTop T1 6ecnoneanbiM.

Taiimep Il paGoraer B pexumMe cTaGHIBHOrO KMITYJIECHOTC reHepaTopa ¢ GUKCH-
POBaHHOI] YaCTOTOH, onpeAeaseMoil BpeMA3aAalomell Nenpio 13 06meH BEIMYMHB
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nepeMennbix conporuenennii R5 u R4, peauicropa R1 u koHzaeHcaTopa 3agaHus Bpe-
menu C2. Ilepemennoe conporusnenvie R4 ncnonb3yeTcs A1 yCTAHOBKM MaKCUMAab-
HOYO MPEIENa UAMEHEHS BPEMEHU 3apsjla CEPACYHMEKA ¢ nomomkio RS, Peancrop R6
u kougeHcatop Ch pasesabiBaloT TafiMep 11 v ocHoBroe nuranue 12 B nocrosnnoro
Toka. Ceeroanon D4 ¢ peacTopoM orpaHnY €HKs TOKA CIYKHWT JUIS MHAMKALMH BEJIIO-
YEHHOIO COCTOSTHHA UCTOYHMKA ITMTAHMAL

NMopagox c6opxnu yYcrpoicraa

Ilpu c6opxe yerpoiicTpa BLIIONHUTE CHEYIOIIME NEeCTBS:

1.

Pasnoxure n naentHdHUIUpyiTe BCe JETATN M 3IE€MEHTHI, CBEPHB MX CO CIie-
nupuKanyei. PAx KOMIIOHEHTOB MOXKET MMETh OTNHYAIOUIYIOCH OT YKA3aHHOI
B cnenupuKaly BEANIMHY. ITO XONYCTUMO, NOCKOJIbKY BCE KOMIIOHEHTHI
MMEJOT IHPOKWE TIPENENH MaMeHeHus BenyauH B 10-20%, eciM He yxasaHo
HHAaYeE.

Ioarorossre MakeTHyio aty PB1 ¢ nepopaunei orseperuii 0,25 oM pas-
mepom 5,72x12,7 cm. Ecom otBeperust GyyT pacnonioKeHbl UMEHHO TaK, KakK
MOK43aHO Ha pMc. 24.3 1 24.4, To 2TO O6GNErYUT pasMeELIEHNE KOMIIOHEHTOB,
KOoTOpoe Oy/IeT COBNAaTh C YKA3aHHBIM.

Cobepure nIaTy Kak MOKa3aHO, BCTABMB KOMIIOHEHTHI B OTBEPCTUSA Nepdopa-
num nnartel. Miyre cnpasa HaieBo, crapadch COXpaHUTh MOKA3AHHYIO CXEMY
pasmenenus. [IyHKTHpHBIE TMHUM TOKA3BLIBAIOT COEAMHEHNS Ha ThUIbHOII CTO
poxe miathl. Hekoropble BHIBOJbI KOMIIOHEHTOB GYIYT MCIONB30OBATBCS JUIS
coeaunenus. Iloka re orpeaaiite ux. MOXXHO BpeMEHHO 3arHYTh UX AAA NIpe-
JIOTBpaLeHMS BLIITAZCHNA JeTalel U3 [UIAThL.

4. JopabGoraiite Tpanchopmarop T1 (cm. puc. 24.4).
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Puc. 24.3. PacnonoXeHna aeTtaneil M coeguHeHna MakeTHon naarel

NMpywmevanve:

CuMBON TPEYrONbHMKA C TOUKOI NOKA3LIBAET TOHKM NOAKIOHEHNS BHELHVX NPOBOAOE.
Touka NOKA3LIBAET OTREPCTVA SR BHIBOAOB KOMNOHEHTOB.
MyHKTVPHLIE IAHM NOKA3LIBAIOT COSAMHEHMANPOB0E0B HA TEINLHOR CTOPOHE NNAaTLI.
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HeaaseMnexHniii
BLICOKOBONBTHEIE BRIXOS, [®)]
MAYLMG X 30HAIM

L] 3 Z 1
Brumanwne! Nepauuran 06MOTKa Cpenaite nse Npopeau B cepaeyHke T1c
Ecnm B0aa Cruwkom T1115B MCNONLIOBAHMEM HOXOBKM. MoXHO Npopeaare
mﬁrc‘o‘:mm . KBPKAC HACKBO3b, HO ByasTe OCTOpoXHL, YTObL!
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Puc. 24.4. OxorHuarensHblie coemHerus W gopabortka Tpaknchopmaropa

O

O

Ortsepcive gnn O
nenecTka ans naikn

9.00™

CreepcTve ann
ycranoekm Q1 O

Bupo, ceepxy

1.75"

O o

o O

Wcnonb3ayitte aniomuHmil TonwmHoi 0,16 cm

50"

Bup, Go CTOpOHLE
nepeaHen nanenmn

Bun cboky

Puc. 24.5. Marotosnenwe ocHoBaHus



340 [rNABA24. “krpoiireo myweHun pobbin gobosaun vepach

5. Cobepure ocHOBaHKE, KaK NOKa3aHo Ha puc. 24.5. Jlo Havyaia paGoThl MOXHO
NMPYMEPHTH KOMIIOHEHTBI.

6. YcTraHoBHTE KOMIOHEHTH! HA OCHOBAHMH, KAK NIOKA3aHO Ha puc. 24.6, rcnons3ys
oxsarbisatowyii saknM TYE] pas dukcamuu T1. O6paTiiTe BHUMaHNe H2 yCTa-
HoBKy Q1 x KOpITyCy YCTPOHCTBA € MCIONB30OBAHUEM TEPMOIIPOKIAAKH K HEH-
JoHOBoro BuHTA. KpynuoraGaputhetil kouaencatop Cl ycranasausaeTes 3a
€GOPOYHOI! ILIATOI TAK, YTO €r0 CTOPOHA 343EMIEH S TPUCOEAMHEHA K JIETIECT-
Ky obmero sazemnenna LUGI.

7. CoeauHuTe Bce mposoia (cM. puc. 24.4). JUist Bcex MpoBOAOB ISt BXOAHBIX H
BBIXOAHBIX cOefvHeHuil ykasana mvna 120-150 em. Ony MoryT 6biTh JUIHMH-
Hee WM Kopode.

8. IlpoBepsre coefnHeHHs HA HATUYKE 3aMbIKAHKH, HEKAYEeCTBEHHbIX MasiHbIX
COeAMHEH M, IPOBOMOYHBIX MOCTOB, IIPOBEPLTE MPAaBMIbHOCTL Pa3MEMEeHNA
KOMITOHEHTOB H OPHEHTALMIO [TOMYNIPOBOJHHMKOBLIX 3JIEMEHTOB M 3JIEKTPOJIH-
THYECKHX MOISPHBIX KOHAECHCATOPOB.

Obparture BHmanne, wTo 6onbiuoil konpencatop C1
w1 nenecTox 3asemneHuA LUG1 pacnonoxXeHs Ha
06parHoit cTopoHe cG0pOMHOI NNaTwLl

Cpwuc. 24.4

YyTuTe, 4TO Ha COOPOYHON NNaTe NOKasaHb He
BCE AeTam

Tepmonpoknaaka usonmpyet Q1 ot
METANIMMECKOTD OCHOBaHUSA

Puc. 24.6. Yeprex coGpaHHOro ycTponcTea B usomMetpum 6e3 ycraHoBkn B KOPNYC
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fpecgnapurcavivic 3nCKTPHICCKHUE
ucnuiTaHun cybcboprn

Ansi nposeaenys NpeaBapUTENbHHX SNEKTPUYECKHX MCIBITAHMI yCTpOiCTBA BHI-
NOJIHKMTE CleAylomMe ACCTBH:

1.

4,

INosepuure 0CL NnEpeMEHHOro CONpoTHRAeHH RS NoMHOCTLIO MPOTHE Yaco-
BOH cTpenxH, ycraHoBuTe R4 Ha cpejHee 3HaueHue ¥ BbIOTIOUMTE S1 (HiDk-
Hee MoNoXKeHHE ).

TMoAKTIOYUTE MOIHBLA TECTOBBIH pesucrop HomuHaioM 500 OM, 10-25 Br x
BBIXOJHBIM KOHTaKTaM TpaHcgopmaTopa T1. Ecii y Bac ecrs ocupnnorpad,
MOAKIIOUYKTE ero Wyl k croky Q1.

INpunoxure Hanpsxenue 12 B mocTOAHHOrO TOKA K BXOAHBIM KOHTAKTaM W
BiJIIOYMTE S1, ycTaHOBMB B BepxHee nonoxenue. Iosepunre oce R5 nonunoc-
TbIO IO YaCOBOI1 CTPENKE M yOEAUTECH, YTO BXOAHOI TOK He npesbimiaeT 2,5 A
Hacrpoiite nepemennoe conporupnaenyie R4 s obecrieyenust 3Toi MakcH-
MasbHOR BEMMUYMHE NPy R5, MONHOCTHIO NOBEPHYTOM /0 YIIOpa 1O YacoBOi
crpenke. ITpoeeprere ¢opmy BonHb (Mokasana Ha prcyHke) npy R5 B apyx
MOJIOKEHUIX: NOJHOCTHIO MIOBEPHYTOM II0 YaCOBOH CTPEJKE M MOMHOCTERIO
BBIBEPHYTOM NPOTHB YacoBOi cTpenku. He paGoTaiiTe ¢ TECTOBBIM pe3HCTO-
POM CMIIKOM AOJrO, TaK KaK OH MOXET NEePEerpeThes.

Y6eaurecs, uro cBetoamon D4 saropaercsa npu sxirouennt S1.

OxoHuarenvHan cGopxa

Ana sasepmienysa cCOOPKH BBIMOGAHKTE CACKYIOUIHAE AHCTBHA:

1.

IoaroTossre Tpyoky PVC mminoii 25,4 e 1 sBnenHum auamerpom 8,89 cm s
kopiryca ycrpoiictsa EN1. Jlopa6oraiite ase nnacrykosble Kpbimkn 8,89 oM,
Npo/ieNIaBs B HUX OTBEPCTHS WIS BRIXOAHBIX nposojios (CAP1). Buipexsre nen-
TpaibHYI0 YacTh Kpblutku CAP2: noMecTHTE €€ B COOTBETCTRYIOIIYIO GOPMY M
PEXBETE HOMOM, MCTIONB3Ys CTEHKY KPHIIIKH KaX HATIPaBJISIONIYIO.
TIoBTOPMTE TECT C HATPY3OYHBLIM PE3UCTOPOM M MPOBEPLTE BCE OpraHhl YII-
PaBJEHHS 1O PEaTbHOro HCIob30BaHKA yerpoiicTia. XKenarensiio npuienars
K KOHLaM BXOIHBIX [IPOBOAOB 3aKMMEI JUISl COEAMHEeHMsl C KOHTAKTaMK GarTa-
pen.

CoeaunuTe BRIXOAHDBIE NIPOBO/A € TIOAXOLALMMHM IYIIAMM M M3yUMTe MHCTPYK-
IIMH, IpUBeIeHHBIE HA PUCYHKAX.

IIpxkpenuTe K KOPOYCY APABIK, NPEAYIPEeXAAomHMiA 06 ONacCHOCTH TOpaXxe-
HUf 37IeKTPHYECKNM TOKOM (puc. 24.7).
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BixoaHLe
npososa:
CcuHWiA (-),
Genwid (+)

[MONAPHOCTL BLIXOAHONO HANPRXEHWA MOXET BNUATL Ha PEe3yNLTaThi
ANR ONpepenextbix hopon pui. SxcnepumeHTupyite c rnybunoii 3onaos,
NOMMPHOCTLIO ¥ APYrMMK NapamMeTpamMu

CAP1
N3roToBbTE 3TY KPLILLIKY

€ HeGOMbILKMM OTBEPCTUEM
ANA BLIXOAHLIX NPOBOOOE

Buicokoe
HanpsxeHne!
WaroTosbTe aTY AeTans
C BLICTYNOM ANf PUKCALMK Bxop 128 ApntK

NOCTOAHHONO TOXA!
Xpacwuii (+),
oA (-)

cGopkw B KOpnyce

Puc. 24.7. YcTpoWCTBO NOCNE OKOHYaTeNLHOW coopku

Pabora ycrpoucrna

Bawe ycTpoiCTBO rAyIIeHHA PHIOBI MPEeXHA3HAYEHO JUIA HAOMOACHHS M ONEHKH T10-
NyJAUMM olipe/ieneHHbIX 1opoy. CycreMa paccunTana Ha paboTy ot 6atapen 12 B, u
€€ BXOJHOH TOK CcoctaBasieT 3 A NpH MakCHMaibHON Harpyske. YCTpPoOHCTBO MMeeT
Henb 3AIWTH OT YAapa ¥ HCIIOJL3YET Halle OYeHb 3((exTHBHOE MHAYKTHBHOE 3aps-
KAHHE YU NIEPeKTIOUEHHE 1S TIOTYHEHHA BbIGPOCOB TOKA, HEOOXOAMMBIX JJIA CIydas
BbLICOKOi1 IPOBOAHMOCTH, KOTOPBII 42CTO UMEET MECTO B COJICHBIX BOjax. Peryasitop
HMMITY/ILCHOTO NIMTAHHA OIPEACAAET IPOAC/DKHUTENLHOCTE UMITYJIBCA, A CJICOBATE b
HO, ¥ TOK B BOZie. YaCToTa NOBTOPEHMA HMITY/ILCOB YCTAHOBJICHA IIPH H3rOTOBJICHHH
Ha 25 nMIynecoB B cekyray. COOTHOUICHHE BPpEeMEHH BIKTIOMEHHOTO M BEIKIIOYCHHO-
rO COCTOAHHS MMITYJIbCA PEryIUPYETCH PErYATOPOM YIIpaBieHH HMITY/ILCHOMH MOLII
HocThio R5. BrixopHoe Hanpsaxenne npy Harpyske 500 Om cocrasasier 6onee 300 B,
H COOTBETCTRYIOIMIT emy TOK Gonee 0,5 A, Hanpsxenue npu pabore Ge3 Harpyaxu
MIOBLILIAETCH JIO 3HAYMTENLHOI BEJIMYHHBI, TIOITOMY TaKoit paGorel cneayer usbe-
rate. HomMuuan tecrosoro conporubienus B 500 OM cootBercrayeT conpoTHBIIE-
HHMIO BOABI THITHYHOTO NPeCHOBOAHOTrO 03epa B 10kHOM Hulo-Temmumpe, Bennko6-
prTanua. HeckonbKo npuMepos 30HAOB A puIGHOM JIOBJIH MOKA3aHO Ha puc. 24.8.
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Uenu

Puc. 24.8. 3oHabl Ans pbiGHOW NOBAK C NOMOLLBID 3NeKTPUYecTBa

Mpumevanue:

MpeanouTurensHLii cnocoB, Paszeeavme nr« ', VYHA PACCTOAHWe OT 1 40 3m. ITO 33BUCHT OT CROCTE BOAE!. ONMTUMans-
Hblil PE3YNLTAT HAXOAWTCS ONBITHLIM NYTEM.

Pbiba GyneT nogeepratscn 803AeCTBUI0 UMEHHO B 0GNACTU MEXAY 3nexTpoaaMi. Bonblan 4acTb phifb NONNLIBETK
NONOXMTENBHOMY SNEKTPOAY, NPy NprBRmkeHk k Hemy puiba Gyaet ornywena. MpreeaeHHbLIR pYCYHOK NOKASLBAET BapUaHT
C HE3AIEMNEHHLIM BLIXOAOM, HE TpeBYIoLLMIA 3a3eMNEHVA K NOAKE MW BHEWHET O 3a3eMneHms,

Bl MOX@TE 333eMNUTE OTPMLATENBHLIA NPOBOA,C MCNONL30BAHMEM NOLKH MM MOTOPRA, TAKOM KOHTAKT NpeananaraeT,
YTO TeNneps Bb TRHETE B BOAE OAWH SNEKTPOA BMECTO ABYX.
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Puc. 24.8. 30Han Ans pLIGHOR NOBNY C NOMOLLLIO 3NEKTPUHECTBA (OKOHYaHWE MPMMEYaHNS)

Llenn A0/mKHL TAHYTECA NO AHY.

MoxeT GbiTh M3roTORNEHA CUCTEMA CO MHOMMMM «HEBOAAMU». [11R 3TOr0 MCNONL3YIOTCH GO M BUHTHIANRA KPEenIeHust
venel. INeKTPUHECKHIA KONTAKT C KXA0H LIENbIO BATOM CAyHae 00eCNeYMBAETCA C NOMOLLLIO BLIXOAHBIX NPOHIYY ¥, KOTOpHIe
CO3AAI0T AnexTpiMeckoe none mexayuensm. Jioban peiba mexay uenamu owywaeT a¢gdexT. NpuBAabL MroTaBnMBasTeR
W3 HEATOHOBOR BE PEBKM, K KOTOPO CNOMOLLLIO NEHTHI NPUKPENIeHb ik 06MOTars NpoBOAA. MMmeidTe B BUAY, UTO 3TOT
NOAX0A He CNEAYET WCNONb30BATH B BOAAX C 3AX1AMNEHHBIM AHOM, NOCKONbKY LIeNi MOTYT 3aLennThes 3a Hero.

BOH MOXHO NPUKPENUTL KNONEPeYHO GanKe M MCNONbL30BATL ANMHHYIO HEIOHOBYIO NPMEA3L, KAK NOKA3AHO B NEPBOM
cnocobe.

INeKTPUHECKMIA KOHTPONL: CYLIBCT. UBAITCA CNOMOLLILIO GEYX KONEL, NPYKPENIEHHEX K KOHLIAM AepeeaHHOT 0 6oHa. Hawa
TeCTOBaR MOAENbL GblNa BLINONHEHA, KAK NOKA33HO HA PUCYHKE, C PACCTORHWMEM MEXAY KOMbLIaMK 0kono 90 oM. OpHo konbuo
COSAMHAETCA C NONOXUTENbHbIM BLIXOAHBIM NPOBOAOM, ARYIOe — C OTPULATENIbHBIM. 3a3emMNeHne He UCnonL3yeTcs, No-
CXONbLKY TOK [0MKEM TEYb TONLKO MEXAY KONbLAMMK. PYKOATKA M3roTaBNMBAETCH U3 COCHOBOIO Bpyca 2,5x7,5 CM anuHolh
180 cm u npukpennaeTca K GOHY € NOMOLLIbIO 4 BUHTOE. KONbLA M3 OrOAEHHONO NPOBOAA BCTABNAIOTCA B NPeABApUTENEHO
NPOCBEPEHHDIE OTBEPCTUA B GOHE, 8 3aTem (MKCHPYIOTCA C NOMOLLLIO SMOKCUAHOR CMObl. M MCNONb308aAM 45N HALUER
MOAEMM MeaHYIO TPYOKY 0,48 CMnpu aMameTpe KonbUA 0kono 45 cM. Takan MOAeNbL AOCTATOMHOYAOGHA, NOCKONLKY eE Nerko
nepesenars npw cnydaiitom crvbadng KonsUa.

MpoBOAA NOAAM HANPAXEHUA MOXHO TAKKE NPOMYCTUTL B OTBEPCTUA ANF KONELL WM MOXHO COSIMHUTL C KOMbLAMUC
NOMOLLLLIO MAIAKM WM NPOBOAOHHLX 3AKMMOB. [MHOBUUS HANPFOKEHMA MAYT N0 CTOPOHAM PYKOSITKM, IAE OHA NPUKPENAeHE K
woKepy. Ml yCTaHoBiwM 8 anemeHTOs nuTammuna D ILOKep Ha pYKOATKe, CO3/138 OTHOCUTENbHO BRTOHOMMYIO CrcTemy. Mpo-
BO/33 HANPAXEHWA NPHUKNEEHBI NEHTOR VM NPUKPENAEHB! C NOMOLLILIO 33KNMOB.

TTpH yKa3aHHEBIX NApaMeTPax pacceHBacMas B BOJC MOIHOCTL COCTABISIET OKOJIO
25 Bt u feiicTByeT Ha pacctosHuM 3 M o1 nojkH. DhGEKTHBHOCTb CHCTEMBI 3aBUCHT

oT creRyiomMx GakTopos:

HAXOIUTCs 1 pbiGa GAN3KO OT JIONKH;

JKHMBET JIM 3Ta pbiba Ha IHE BOJI0EMa;

pasMep poidbl: Gosiee KPYIHYIO phiGY erdye OMyliTh, Y€M MEJKYIO;

BOJ(a IOJDKHA OBITH XOJIOAHOM. 3TO BAsKHO JUIA NPABMIbHOM PadoThl;
HCHONL3YITe BAPHAHT LENOYKH, 3(pHEKTUBHLIN 111 JAHHOTO BOI0EMA, 30H/LL,
TIPOBOJIOYHYIO CETKY M TPY3bl UIAl KOHKPETHOI PoIGhI.

IMoxanyiicra, uMeiite B BIIY, YTO CHCTEMA HCTIOB3yeT HE3A3EMICHHBII BLIXOJI;
3TO O3HAYACT, YTO BaM HC HY;KHO HCITOMB30BATD ANECKTPHUCCKYIO CHCTEMY JIOAKH UITH
camy NOJIKY B KauecTBE 3nekTpoyia. Ecom ona meTaumyeckas, Bbl MOXKETE HCTIONL30-
BaTh €€ KaK 1EKTPO/l. ITC AENAETCA NPOCTO 32 CYET COC/IMHEHNS BLIXOJIHOTO OTPH-
NATEJILHOrO NMPOoBOAA € KOHTAKTOM -12 B BXOJHOrO HCTOYHHKA NOCTOAHHOI'C TOKA
HJIK € OOLMM NIPOBOJIOM CY/IHA, CO3/1aBas 0OpaTHbIN NPORO 3a3EMIIEHHS,

HeszaszemiieHHbI BbIX0J, 00ecneUnBaeT HEKOTOPLIA YPOBEHD Oe30macHOCTH s
oneparopa, NOCKONMbKY NOJYYHTE YAAp OH MJIH OHA MOXCT TOJIBKO, €CJIH KOCHETCA
00OHX BLIXOAHBIX KOHTAKTOB OfiHOBpEMEHHO. Ec/ii BbI 3a3€MINTE OfMH U3 BLIXOJ-
HbIX KOHTAKTOB, 6y}.1€’l‘ BO3MOXKCH y;Lap NpocCTO 32 CUET l'lpe6l:lBaHH$I B BOAEC, nNONas-
mek B AOAKY, NPH CIy4aHHOM KACAHMH OJJHOTO M3 BHIXOJHbBIX KOHTAKTOB.

NMposcpra paborocnocobHocTn Yycrpoicrsa

Jna noaTeep:kAeHIA nPaBIVILHOM paGoTh! YCTpOHCTBA BEIIOIHHTE CACAYIOLIHE AeiiCTBHS:

1. TMoaxmounTe BLIXOA YCTPOMCTBA K OLITOBOM uIyopecnienTHOI amne 15 B,
115 B, ucnonbayemoit Kak SKBUBANEHT HArPY3KH.
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2

3.

CoepHHHTE BXOJL yCTPOICTBA C HCTOYHMKOM ITuTaHus 12 B nocTtosHHOro Toka
wH Gatapeeii, crnocoGHolt 0GecneYnBaTh TOK HArpy3xu 2 A.

BxmounTe NMUTaHHE M NOBOpPaYMBaiiTe Ochk nNoTeHNHoMeTpa R4, Habmoaan,
KaK JIaMTIOYKa BKJIIOYAETCA M CTAHOBHTCH APYE 110 MEPE NOBOPOTA IOTEHLHO-
METPa 10 YacoBoji cTpenke. OTMeTHTE BRIIOYEHHE BBIXOAHOIO MHAMKATOPA.
NoaxmounTe K yCrpoiicrsy HEOGXOHUMBIE 3IEKTPOALI H NPOBEPLTE HA PhIGe
TOIt OPOoALI, KOTOpaa BaC MHTEPECYET. BbIOepHTe ISl KOHKPETHOTO CAy4as
MIPCANOYTHTEABHBII BApHAHT CIOCOGOB JIOBa, ONHMCAHHLIX B IPHMCYAHHAX K

puc. 24.8.
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INCKTPOMOrHUTHLIN
MMNYALCHLIN FCHEPATOP

ITOT CEpbE3HEIi POEKT NOKA3LIBAET, KAK TOJYYHTEL HMITYJbC JEKTPOMATHATHOMN
SHEPryUM B HECKOJLKC MEraBatT, KOTOPBIA MOXET HaHECTH HEMONpaBuMbIH Bpen
3JIEKTPOHHOMY KOMIbIOTEPU3IHPOBAHHOMY M YyBCTBHTE/NILHOMY K 3JIEKTPOMAFHHT-
HBEIM [IOMEXaM KOMMYHHKALIHOHHOMY 0G0opynoBanuio. nepHeiit B3pLIB BHI3LIBAET
NOAOGHLIA MMy BC, JUIA 3AIMTH OT HErO BJIEKTPOHHBIX YCTPOHCTE HeobXonnMo
[IPHHHUMATD CIICLMATLHBIC MEPbL. ITOT IMPOEKT TPEOYET HAKOILIEHNA CMEPTEJIBHOTO
KOJIMYECTBA 3HEPIrHH, H €0 HE C/IEAYET MBITATHCA PEATH30BaTh BHE CIICIHATU3HPO-
BaHHO# 1aboparopuu. 1lonoGHoe yCTPOHCTBO MOKHO HCMONBL3OBATD /I BHIBOJIA U3
CTPO# KOMITBICTEPHLIX CHCTEM YTIPaB/IeHHS aBTOMOGHIIEM € IIC/bIO OCTAHOBKH ABTO-
MOGHJISI B HEOP/JHHAPHBIX CJIyYasX YTOHA MM €CJIM 34 PYJIEM HAXOJAHTCA TbSHbI

Puc. 25.1. JlabopaTopHuii 3NeKTPOMArHUTHLIA UMNYNBCHBIA reHepaTop
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M OTIACHBIN MLl OKPYKAIOIHX @BTOMOGH/IMCTOB BOIHMTEb. DIIEKTPOHHOE 000pyI0Ba-
HHE MOXHO MPOTECTHPOBATH ¢ MOMOIIbIO MMEKTPOHHOIO MMITYIbCHOrO reHepaTopa
Ha JYBCTBUTEIBHOCTbL K MOIIHBIM MMITYJIbCHBIM TIOME€XaM — K MOJIHMAM M IOTEHIM-
a7LHOMY AiZIEPHOMY B3PbIBY (3TO aKTyalIbHO /11 BOCHHOTO 3/IEKTPOHHOr0 oopyzosa-
HUA).

Ilpoext omucaH 3nech €3 yka3aHus BCEX AETAIEH, yKa3aHbl TONLKO OCHOBHbIE
KOMItOHEHTbI. Hcnonbayetcs Aemenslit OTKPBITHIH HCKPOBOI Pa3pAAHHK, HO OH JIACT
TOMBKO OTPAHMYEHHBIC PE3YAbTaThL. [ JOCTIDKEHNA ONTHMANBLHLIX PE3YALTATOR
HeOGXOMM ra3oBbIii HIM PAZHOHU30TOIHBIN PA3PANHHIK, KOTOPHI adipexTHBeH L
CO3/IAHMS IOMEX KaK HMPH MOTEHLMATLHOM flepHOM B3peise (puc. 25.1).

OGuice onucanue ycrponcrsa

TeHepaToph! yilapHOii BOJIHBI CTIOCOOHBI BEIPa6aThiBaTh C(POKYCHPOBRHHYIO aKyCTH-
HEeCKYIO HIH BJ'ICKTPOMB.I‘HHTH)’IO 3HCPrHuIo, KOTOPaA MOXXET paspyma'rb npeaMCThi,
NPUMEHATECA B MEJULIMHCKUX NENAX, HAIPUMEDP, /UIA pa3pylienus KaMHeH Bo
BHYTPCHHHX opraﬂax Ye€J0BCKA (HO'-IKB.X, MOY€BOM l'ly3b!p(_‘ H T.ﬂ.). FeHepa'rop INEK-
TPOMArHHUTHLIX MUMITYJIBCOB MOYXET BblpaﬁaTblBaTb NCKTPOMarHuTHYIO JHEPru,
KOTOpast MOXKET pa3pymaTh YYBCTBUTENBHYIO 3/I€KTPOHHKY B KOMNbBIOTEPAaX H MMK-
pOl'IpO[LCCCOpHOM oﬁopy,uonaﬂun. HCCTE6HJIH3HPOB&HHB]C PIH)J,YK'I‘PIBHO'EMKOCT'
Hbie yeny LC MoryT BhpaGaTeiBaTh MMIYJIbCEl B HECKOJAbKO M'MTaBaTT 33 CYET HC-
MOJIL30BAHHA YCTPOMCTB B3PHIBAHMA NPOBOJA. ITH MMIY/IbCHI BBICOKOI 3HEPTHH —
3JIEKTPOMarHUTHLIE MMITY/1bChl (B MHOCTPaHHOM TEXHHYECKOI nuteparype EMP —
ElectroMagnetic Pulses) MOXHO MCnOnb30BaTDL 418 TECTUPOBAHMSA TBEPAOCTH Me-
Ta/la MapaboaHyecKkHx M 3JUTMITTUYECKHX aHTEHH, IYJIKOB U APYTHX HalpaBI€HHbIX
JHUCTZHIMIOHHBIX BO3/IEIiCTBMEL HA TIPEAIMETHL.

Hanpumep, B HacTofiluee BpeMs BEyTCH HCCAEAOBAHMA IO Pa3paboTKe CHCTEMBI,
xoTopas OyleT BLIBOAMTL AaBTOMOGH,Ib H3 CTPOsi BO BPEMSA OMNACHOI MOrOHH HA BHICO-
KHX CKOPOCTAX 32 U€10BEKOM, COBEPLIMBIIHM IIPOTHBOINPABHOE JefiCTBHE, HAIIPHMED,
YTOHIMKOM IWIH NBAHBIM BoauTeneM. CekpeT 3aKIoyaeTcs B reHepaliH obnajaolne-
0 IOCTATOMHON dHEPrHel HMITYIbLCa V1A CKUIAHMA JIEKTPOHHBIX YIIPARNAICIIHX IIPo-
1eCCOPHBIX MOAynei apTomMo01Ist. 20 ropasao npole BeIEIOIHNTD, KOIIA aBTOMOOIUIb
MOKPBIT [VIACTUKOM MM OITOBOJIOKHOM, €M KOT/]a OH IIOKPBIT META/UIOM. DKPaHHPO-
BaHWE€ MCTAJUIOM CO3Ja€T JONOJHHUTCIBHbBIC l'[pO6JI€MbI HMCUICAOBATEND, paapaﬁa'rbt-
BAKOIICMY ITPAKTHYCCKH IPHMCHHMYIO CUCTEMY. MoxHo NOCTPOUTD YCTPOﬁCI'BO H aas
3TOrO THAXKEJIOTO CTy4asi, HO OHO MOXET OBITh JOPOTOCTOSIIIMM H OKA3aTh BPE/IHOE BO3-
JECTBHC Ha JIPYKECTBEHHBIC YCTPOMCTRA, 320IHO BLIBOA MX U3 cTpOs., IToaToMy uc-
CICNOBATCN HAXOAATCH B [IONCKE OIITHUMAJIBHLIX pEﬂ.ICHHi‘-’I AnA MHPHBIX H BOCHHLIX
ueseit IPpHMEHEHHUs 31CKTPOMAIHUTHBIX uMnynbcos (EMP).

Yeno npocKTa

LICJ'IB MNPOCKTa 3aK/II0YAETCH B '€HEPALMH ITMKOBOro MMITYJIbCA 3HEPruy 1A TECTH-
POBaHHA Ha IIPOYHOCTD 3JIEKTPOHHOI'O 060pyuoaaupm. B YacTHOCTH, JAHHbII NPOEKT
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HCCJ'ICI_[y €T HCNOJIb30BaAHHE l'lOlIOGHb[X YCTPOﬁCTB JJ1d BeIBENECEHHUA N3 CTpOﬂ 1pancn0p—
THBIX CPEACTB 3a CYET PaspylieHHs MUKPOCXEM KOMNLIOTEpa. Mbl nposenem skcne-
PHMEHTEI IO PA3pyIeHMI0 HENEH 3EKTPOHHBIX YCTPORCTE C IOMOUILIO HAlPaBJIeH-
HO#1 y/IapHO# BOMHAL

Puck

BHumaHue!  [ICHHLIA NPOEKT UCNONL3YET CMEETENLHO CNOCHYKD INSKTRWNBCHUIO SHEePIID, KOTOPOR
NPV HENPOBUBHOM KOHTOKTE MOKET YOHTo HEnoBeko MIHOBEHHO.

Cucrema BrICOKOI! 3HEpruM, KoTopas GyieT COGpaHa, MCNOJb3YET B3PhIBAIOLMIT-
€Al IPOBOJ], KOTOPHIIT MOXET CO3/1aTh 3(PPEKTLI, TO06HIE IWpantHenH. Paspsn cuc
TEMBI MOXET CEPBE3HO MOBPEANTL MNEKTPOHHKY GJIH3KO PaCcTION0KEHHBIX KOMITbIO-
TEPOB M JIPYTOro aHAUIOTHYHOrO 0GOPYAOBAHMS.

Teopun

Konaencarop C 3apsxaeTcs OT HCTOYHMKR TOK2 IO HalIPSKEHHs HCTOYHUKE NTHTa-
HUA B TEYEHHUE ONPEIeeHHOTO nepuoaa spemeHn. Koraa oH jocturaet Hanpsbre-
HHsA, COOTBETCTBYIOUIETO ONPENETIEHHOMY YPOBHIO 3aNIaCEHHOH IHEPIMH, MY NaeTcs
BO3MOMKHOCTSH GLICTPO PaspAIHTLCA Yepes MHAYKTHBHOCTH pe3oHaHcHoro LC-koHTy-
pa. lenepupyercs MowHas, HeaemrpuposanHas BOJHA Ha COOCTBEHHOM YacToTe
PE30HaHCHOrO KOHTYpa ¥ Ha ee rapMOHHKax. M HaykTHBHOCTE L pe3oHaHCcHOH nenn
MOXKET COCTOATD M3 KATYIIKH H HHAYKTHBHOCTH CBA3aHHOTO C HEH npoBoAg, a TAKKE
coGCTBEHHOM HHIYKTHBHOCTH KOHJEHCATOPa, KoTopas cocrasaneTr okono 20 ulh.
KonzeHcaTrop 1enu fBaseTca HAKONUTENAEM SHEPIrUM U TaKKe OKa3bIBAET RIHAHHE
Ha PE30HAHCHYIO 4aCTOTY CHCTCMBI.

HMquHPIC SHEPreTHUYCCKOrO HMITyZIbCZ MOXKET ObITH AOCTHIHYTO NOCpeEACTBOM
NPOBOJAILEiT KOHMIECKOMH CEKUMHM FUTH METAUTHYECKOI CTPYKTYpPhI B hopme pyniopa.
HCKO'I'OPbIC IKCNEPHMEHTATOPHLI MOIYT AUCITONB30BaTh NOJYBOMTHOBLIE 3JIEMEHTBI C
MYTAHHEM, MTOJABAEMEIM Ha LIEHTP Ka'rymxoifl, CBA3AHHOMH € KaTyIKOH PE30HAHCHOH
Leny. 37a NnojyBO/HOBAA AHTEHHA COCTOMT M3 JIBYX YE€TBEPTHBOJIHOBBIX CEKLHIi,
HaCTPOCHHBIX Ha YaCcTOTY pe30HaHCHOi cxeMbl. OHM NpejCTaBisaIoT Cob0i KaTyIKH,
HAMOTKA KOTOPBIX MMEET IIPUMEPHO OAMHAKOBYIO JUIMHY € AJIHHOI 4ETBEPTH BOJIHEL
AHTEHHZ MMEET JBE PaJHaibHO HANPABMECHHDBIE YaCTH, NAPAUICALHBIE JJIMHE WIH
UIHPHHC aHTeHHbl. MMHHMMaILHOE H3JYUYEHHNE HPOHCXO,T_[[/IT B TOUYKAX, PACNONOXKEH
HBIX [10 OCH MM Ha KOHL]AX, HO Mbl HE NPOBEPAIM Ha NPaKTHKE 3T0T noaxoyn. Ha-
NpHMEP, ra3opa3psiHas JaMiia 6y11€T BCMBIXMBATD APYE Ha paCCTOAHHH OT HCTOYHH-
Ka, MHAULIHPYA MOILHLIA HATIPaBIEHHLIN UMITY/IbC 3JIEKTPOMAarHHTHOH SHEPTHM.

Haiua TecToBas UMITy/ILCHAA CUCTEMa BLIPabaThIBaeT 3/1EKTPOMarHUTHBIE HMITYJIb-
€l B HeCKONIBKO MerasarT (1 MBr mmpokononocHoit sHEprum), KoTophle pacnpocTpa-
HSAIOTCSA € TOMOILBI0 KOHMYECKO# CEKLIMOMHOI aHTeHHEI, COCTosALIei M3 mapaGonmnyec-
xoro pegexropa auamerpom 100-300 mm. Pacummpsiommiics MeTaiinyeckmii pynop
25x25 cM Taroxe 06eCTICUHBAET ONIPEAENICHHYIO CTeTIeHb Bo3aeiicTerA. CnenpansHolil
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Pynop unu
napabonmdeckuit
OTpaXaTens

Pesucrop

Bpoccens
RFC1

ImumTTEp
B3pLIBAHUA
npoBoaa

Kougewcarop
MuueHs

O606wennan
WMHOYKTUBHOCTb
cxembl

Puc. 25.2. QyHkUuOHaNbHan cxema MMNYNLCHOrO 3NEKTPOMArHMTHOrO reHeparopa

Npsmeuanne:

Baszosas reopuapaboTul ycTpoiicrsa:

PesoHaHcHan cxema LCR cCOCTOUT W3 yxasaHHLIX Ha PMCYHKE komnoHeHToe. Konaercarop C1 aapaxaerca or aapRgHoro
YCTPOACTBA NOCTORHHONO TOKA TOKOM .. Hanpsokerme V Ha C 1 0N /s T COOTHOLIEHMEM:

v=it/C.

Wickpoeoi pa3paaHuk GAP yCTaHOBNEH HA 3aMYCK NPU HANPAXEHMK V uyTs Hixe S0000 B. MNpu 3anycke nuMkoBLIA TOK
AOCTAIEET 3HAYCHRA:

difdt=V/L.

NepwonoTknmka cxembiRBNSeTCAGYHKLMER 0T, 16 X{LC). Koty HiCATID 3aTEM| FU B0 TCH B MHIYKTVBHOCTH CXEMbI 33
at, NPYHEMNUKOBOE 3HAYEHN e TOKA NPMBOOMT X B3PLIBY NPOUBGAHA U NPEPLIBAET ATOT TOK HRNLICHE/ICTRONHO NePei TeM, Kak OH
LOCTATHET NKKOBONDBHAHEHIA. VI yxTcw 3HePNR (LF) BcenfiCox 36 ToR B BUNE B30k M BIDOCA LLIMDOK NOAOCHOM 3NeK-
TPOMArHUTHOrO UANYHEHA. MTMKOBAA MOLLHOCTE UNPEQENIRETCR ONMCAHHBIM HYDKE OOPA30M 1 M ARSHLLLAUT MHOTWE MEraBaTTL!

1. Umxnaapapa:

dv=Iit/C.

(BuipaxaeT Hanpskere 3apAAA HA KOHAEHCATOPE B (hyHKLMM BREMEHW, FAE | — NOCTORHHLIA TOK.)
2. HaxonnexHas sHeprua B C kax HyHILMA OT HANPRKeHmA:

E=0,5CV

(BuipaxaeT 3HEPTVIO B JPKOYIFIX NP YBEAKYESHIM HANDSDKEHURA.)

3. Bpemna oTknmnka Y4 uyKna nukosoro Toxka: 1,57 (LC)%3. (Bupaxaet Bpess AU NePBOrO NMKa PE3OHAHCHOM TOKA NPpY
33RYCKE WCKPOBONO PA3PRAHMKAL)
4. MwxoBLIA TOK BTOuKE Y Lpkna: V (C / L)°5 (BoipaxaeT nukoBbLIA TOK. )
5. MicxopHuIii g B O yHKLIMM OT BPEMEHK.
Ldi/dt+iR+1/C+1/Cintidt=0.,
(BupaxaeTt HanpsokeHue Kak GyHKLIAO OT BpEMEHIA. )
6. BHEPr¥AKATYUNG MHIYKTUBHOCTU B [DKOYDC
E=0,5Li%
7. Omnmk, KOr[a Cxema pe3oMKHYTa NPY MaKCUMAaNbHOM TOKE Yepes Lo

LdFi/dt2 +Rdi/dt +it/C=dv/dt.

W13 3TOrO BLIPAKEHMS BUAHO, HTO SHEPI S KaTYLLIKU ROMKHA HANPABNITECS KYNA-Nub0o B TeUeHe OueHs KOPOTKOFO Bpe-
MeHH, PE3YNETATOM Her O ABNAETCA BIPLIEHOE None BuICBoBoXAeHUR aHepruk E xB.

i » . paxTo ooﬁcrae:;e oo

Tens u 7.4, [oTepy MOryT GoiTs MUHUMU3POBAHE ANA AOCTVHKEHA ONMTUMABHLIX PE3YNETATOR. IGCAHAS MNOKTIUMBMHATHEY
BONHE PAOMOMACTUTH QOMKHA UANYHATECA SHTEHHOW, KTTONAR MOXET GuiTs B BUAEe Napabonveckoli Tapenkv MuKpoBONHOBOA
NEHV MM HACTPOSHHONO MOMIOIN 17§ MTESR. i 2 yI4TA ANEKTPOMArHUTHaA BONHA GyAeT 3aBUCeTs OT FeOMETPUMKOHCTRYILMM,
FONLWAA QNMHA MY X &NVI8 0BECNSHUT yULLIME XaPAKTEPUCTUKM MArHUTROMO Nons B, a kopoTkme Npuesyia B Gonbluei creneHm
obpasyoT none anexTpieckoe none E. 3Ti napameTpbl BORAYT BYPAaBHEHS B3aMMOASHACTEMA IGHDEKTUEHOCTUMATYHEHUA
aHTEHHbI, HAUNYWWVIM NOAXOA0M 3AECH ABMNETCH SKCNEPUMEHTMPOBAHNE C KOHCTPYKLIMEN aHTEHHD! VA BOCTVXEHMA OMTU-
MaNbHBX PERYNETATOR C MCNONL30BAHeMBALLIMX MATEMATHHECKIN SHAHWIA AR YTYHLUEHWUA OCHOBHLIX NapamMeTpoe. MoBpex-
Denns CXeMbl OGLIMHO ABNAIOTCH PE3YNbTaTOM O4EHb BHiCOKOTO difdt (none «B=) umnyneca. 3o npeamMer anm oBoyxneHin!
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xonieHcaTop 0,5 Mx® ¢ Ma10i HHAYKTHBHOCTBIO 3apsskaeTcs 3a 20 ¢ ¢ TOMOWBIO YCT-
po¥icTBa MOHHOIO 3apsja, OMUCAHHOTO B iaBe 1 «AHTHIPaBHTALMOHHEBLH MPOEKT>, !
AopabaTriBaeTcA, Kak nokasaHo. MoxkHo goctius Goslee BLICOKOH CKOPOCTH 3apsifia c
NIOMOILBIO CHCTeM € GoJlee BHICOKMM TOKOM, KOTOPBIEC MOXXHO TOYYMTh MO CreLHIb
HOMY 3axa3y /15 Gonee CephesHBIX HCCAEA0BaHMIT Yepes caiiT www.amasingl.com.

PagnovacTOTHHIH MMITYyABC BBICOKOH SHEPrUM MOXKHO F€HEPHPOBATh TaKKe U B
ciryyae, L€ BBIXQJL MMITYILCHOTO FEHEPATOPa B3aMMOAEHCTBYET C OJHOPa3MePHOIT
NOIYBOHOBON aHTEHHOM € IIeHTPa/IbHBIM NUTAHUEM, HACTPOEHHO! Ha YacTOTHI B
auanazore 1-1,5 Ml PeansHas nanpHOCTB AeficTBus npu yacrore 1 MIn — 6osee
150 M. Taxas JanbHOCTD AeHCTBUA MOKET GbITH M30BITOYHA U1 MHOTHX 3KCTIEPHMEH-
toB. OfHAKO 3TO HOpMaIbHO A1 koa(pHULMeHTa HATyUeHHs, pasHoro 1, Bo BCex
IPYrHx cxemax aToT KoapPHUMEHT MeHbIIe 1. MOXHO yMEHBIUINTE JUTHHY pealbHBIX
3IEMEHTOB C MOMOLIBIO HACTPOEHHOH YeTBePTHBOJHOBON CEeKIMM, CocTOALIel U3
75 M npoBO/Jia, HAMOTAaHHBIX YEpe3 MHTEPBAIBI UM C UCTIOAb30BAHHUEM JBYX—TpPEX-
MeTPOBBIX TPyOoK 13 nomeuHIIKI0pHAa PVC. Dra cxema BuipabaThiBaeT MMITYIbC
HU3KOYACTOTHOI 3HEPTUH.

IoxanyHCTa, MMeiiTe B BUAY, KAK 3TO YKE YKa3blBAIOCh PaHee, YTO MMIyJbCHBIH
BBIXOJL 3TCH CHCTEMBl MOXET NPMYMHUTL BPEJ KOMIBIOTEPaM 1 JIOGBIM NTpHOOpaM ¢
MMKPONPOLECCOPAMM M IPYTMMHM aHATIOrMYHBIMM CX€MAaMK Ha 3HaYHUTE/IbHOM PacCTOs-
HHU. Beerpa OyabTre 0CTOPOXKHEL TPH TECTHPOBAHKMY M HCIIOJIB30BAHMY 3TOH CHCTEMBI,
OHa MOXET TOBPEJIUTE YCTPOICTB, KOTOPBIE MPOCTO Haxogarcsa psaxom. OnMcaHue
OCHOBHBIX YacTel, MCToJIb30BaHHBIX B Haulelt maGopaTopHoii cucreme, aaeT puc. 25.2.

Hoxgencarop

Kongencarop C, ucnojbayeMblil 1id nofoGHBIX CIydaes, ODKEH 06iaxarb 0UeHb
Hu3KoH cobcTBeHHON MHAYKTUBHOCTBIO U CONPOTHBIICHKEM paspsaaa. B To xe Bpe-
M$ 3TOT KOMIIOHEHT JI0JDKeH 001a/1aTh CNOCOOHOCTBIO K HAKOIUIEHHUIO JIOCTaTOYHOI
3HEPrUM 1S reHepanHM HeoOX0AMMOro MMITYJILCA BBICOKOH SHePrUM 3afaHHoli vac-
ToTH. K COXAJICHHIO, 1Ba 3TUX TpC6OBaHI/1$I BCI’yl'laIOT B HPOTHBOPE‘IHE APyTr C Apy-
TOM, X TPY/JHO BBLITOJHHUTB OFHOBpeMeHHO. KOHZieHCaTOPH! BBICOKOI 3HEpruu Bee-
rzia GyayT obaa1aTh GoMbIIei HHAYKTHBHOCTBIO, 4EM KOH/IEHCaTOPh HU3KOI SHePrim.
,prI‘HM BLKHBIM (baKTOPOM ABNACTCA HCNNOJb30BaHUe CPaBHHMTEJIBHOIO BBICOKOIO
HanpsXEHHS IS reHepaliii CUIbHBIX TOKOB Pa3psja. ITH 3HaYeHUsT HeOOXOAMMBI
s MpeOROAE€HHsT COOCTBEHHOTO KOMILUTEKCHOIO HMIEAAHC2 NMOCIeI0BATEIBHO CO-
€IMHEeHHbLIX UHAYKTHBHOIO 1 p€3HCTHBHOI'O COHPOTMBJICHMI';I Ha ITyTH paspsaja.

B nannoit cucreme ucnonbayerca kouaeHncarop 5 mx® npu 50000 B ¢ wHAyXTHE-
Hocreio 0,03 mxIH. Heobxouman Ham OCHOBHAS YACTOTa JUISI CXeMbl HU3KO 3Hep-
riu cocrabisgeT 1 MIn. Oneprita cucremnr cocrasnger 400 T npu 40 kB, uro onpe-
JieJISIeTCsl COOTHOIEHHEeM:

E=1/2CV-
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Kaoryuxa nngysrusHocrv

M3roToByTE KaTyHIKy ISl TOJYyUIEHMA HU3KOYACTOTHOTO PaMOMMITY/IBCA NIeTKo. Huuyx-
THBHOCTD, 0603HaueHHas Kak L1, npencrasnser coboii cymMy mapasHTHOI MHAYKTHUB-
HOCTH TIPOBOAOB, HCKPOBOTO Pa3psi{HyIKa, YCTPOICTBA B3PbIBaHMs NPOBOAA M COO-
CTBEHHOM HHIYKTHBHOCTH KOHAECHCATOPA. IJTa HHAYKTHUBHOCTE BXOJHUT B DEIOHAHC B
IIMPOKOM IMANa30HE YaCTOT M I0JDKHA BbIJIEPXKATh BHICOKOYACTOTHBIN PaspsaHbIii
mumIysbc ToKa . Benuunna obieit nupykrusHocru cocrasnser 0,05-0,1 mxTH. Pas-
Mep NPOBOJHHMKOB JIODKEH YUMTHIBATH TOK UMITY/IbCA, KOTOPLIH B HJi€ae paBeH
Vx(C /L) Ilpu nepexosHOM NPoliecce TOK CTPEMUTCA POTEKATH TIO IIOBEPXHOC-
TH IIPOBOAHMKA BCIEACTBIE BLICOKOYACTOTHOrO IIOBEPXHOCTHOrO 3¢hdpexTa.

Bol MoskeTE MCTIONB30BATE KATYIIKY M3 HECKOIBKMX BUTKOB JUIS 3KCIIEPHMEHTOB C
HU3KMMH YaCTOTaMH C IBOIHOI aHTeHHOi1. Pasmepnl onpeaenaiorcs dopmysioit nu-
AYKTUBHOCTH BO3AYyXa!

L=(10xDPx N?) /1,

rae D - apaMeTp B cCaHTHMETpaX, | - JUIMHA B CaHTHMeTpax, N - uncio BuTKoB. Ka-
TyIIKa o1 3 BUTKOB 10 MM MetHOIT TPYGKH JuameTpoM 7,5 cM, pactsHyToit Ha 15 cM,
GyneT uMeTh HHAYKTHBHOCTSH 0,3 MKTH.

WUckponoil paspagHuK

HIcKkpoBoit paspsAaHUK MePEKTIOYAET SHEPIHIO KOHAECHCATOPA B KATYIIKY MHIYKTHE-
HOCTH, 34 CYET Yero MTHOBEHHO (POPMHPYETCA PE3OHAHCHBII KOHTYD (CM. prc. 25.2).
Bpems mogkema TOKa mpoucxoguT 3a nepuos pi/2 x (LC) 2. Beamunna 3a3opa pas-
PAAHMKA YCTRHABJIHBAETCA B COOTBETCTBHM C XeJIREMbIM HallpsmKeHMeM Ipobos.
HmMnesanc paspsyiHyka onpeaenseTcs coorHoumenvem Z,, = (k x 1) /Q, rae k pasno
0,8 x 107, 1 paBHO BeTHUYKHE 3a30pa MCKPOBOTO Pa3psAaHHK2 B €M, () paBHO BEJMYM-
HE paspsaja B A/c (amnepax B CeKyHAY, kyioHax). Pazpsianuk samyckaeTcs cam, Ges
BHelIHero 3anycka. C6opka paspstHMKa ABMAETCS COCTABHOII YaCThIO MyTH paspaja
U JIO/KHZ GBITh UBrOTOBJIEHA € YUYETOM MUHUMM3AIMY MHAYKTHBHOCTY U dKTMBHOTO
COTIPOTUBJIEHUA.

3niech HpUBEAEHO YCTPOHCTBO, M3rOTORJIEHHOE B Hallleit N1260paTOPHH, BB MOXE-
Te MEHATh €ro, HCTIO/Ib3yA COGCTBEHHbIE MIeH TIO MUHHMM3ALMM UHAYKTUBHOCTH U
2KTHBHOIO CONPOTYBIIEHHS PAa3pAIHUKA, HO LIEJBIO BCETAA JO/DKHO GHITh JOCTIDKE-
HH€ MHHHUMA/TBHOINO MMIIEAAHCA CXEMBI.

Bhi BUAMTE, YTO HYDKHUIT IIAD MCKPOBOIO PAa3pANHUKE UMEET BHICOKUIA TOTEHIM-
&1, OH CIENaH PEryiupyeMbiM C TIOMOIILIO PE3LOOBOr0 CTEPXKHA M (PUKCHPYIOLIE
raiiki. Bepxuuit map tax:ke HCIIONbL3YeT Pe3bBOBOIl CTEPHEHDb, KOTOPHII COOTBET-
creyetr PVC-Tpy6ke 1,9 cM, ucnone3yeMoii 1 NoALePXKaHHUd CTPYKTYPbl CXeMBI
B3PbIBAHMA NIPOBOAR.
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Jins yiImHeHUs TEPMHHAIOB KOHAEHCATOPA HCIIOAB3YIOTCH PACIIHPHTENN C HHU3-
KOH MHIYKTHBHOCTBIO, M3rOTOBACHHBIE M3 TATYHHBIX IaacTHH 0,64 cM, B HUX Hposie-
JIaHbl OTBEPCTHSA A1 MOACOEAMHEHNA K CYLIECTBYIOIHMM BbIBOAAM KOHACHCATOPA.
Kpas 3aKpymieHs! 11 CraaxeHbl 4151 IPEAOTBPAIIeHMA 06pa3oBaHusl KOPOHHOTO pas
pAzsa.

KoHCTpyKIilNA OTKPBITOrO CaMO3aIyCKAILIETOCs MCKPOBOTO Pasps/(HHUKA JIOCTa-
TOYHO IIPOCTA M MO 3TOI NPUYMHE ITOT BAXHBIH 3JEMEHT YCTPOHCTBAa HEAOPOT, K
TOMY k€ 06Nazaet 6oapiunuM GricTpoaeiicTBreM cpabarbiBanya. CucreMa nogo6Ho-
IO THINA TpeGyeT MAKCUMANBHO BO3MOKHOIO GBICTPOAEHCTBYSA cpabaTbiBAHUS pad-
pazaHKKa. [a30Bble paspaJHHKY C BHELIHMM 3aITyCKOM CpabaThIBaIOT 6hIcTpee, YeMm
OTKPHITHIE, 3EKTPOABI € M30TONAMH elle Gosbure yBeAmyat 3¢ (heKTHBHOCTD YCT-
po¥icTaa.

Nepexknaiouarens ¢ 83pLIRAHMECM RPOBOYQ
(BLICOKOUACTOTHLIH UMNYALC BLICOKON
HEPruM)

HIMeHHO 37€ch HAKONJIEHHAA BHEPTHA MHAYKTHBHOCTH CXE€MBI BRICBOGOMAAETCA B
BHJE B3PbIBA NCKTPOMATHUTHOI 3HEPIHM B IMHMPOKOM AMana3oHe paguodacror. Oc
BoGOMXAeHHAs sHEPrUs ABaseTcs GyHkumeil L2, rae I - yeanyenne TOKa B HCKpOBOM
Ppa3psgHUMKE B MOMEHT B3pbIBa NIPOBOJA, a L — HHAYKTHBHOCTE. IloTeps peaitbHOi
3HEPrMY B UICKPOBOM Pa3pAJHMKE MPEACTARNACT COGO JIMIIL YACTh SHEPTUi, KOTO-
pas uTyyaeTcs IpM B3PBIBE NPOBOAA.

IIpu BEIGOpE pasMepa NpoBOAa HEOGXOIMMO NPHHATEL BO BHHMAHIE [1apaMeTPEl
BNMEKTPUYECKOH CXEMB! /IS NPABHIBHOM CHHXPOHM3AHWH M OIITHMANBHOI'O BBICBO-
60}KAEHHH JHCPIHH. Mbi IKCOEPHMECHTHUPOBANM C JATYHHBIMM M alIOMHHHEBbIMHU
npoeoaamu auamerpom (,1-0,8 MM, gaunoit okono 50 cm. IIposoa zakpenasercs
MEKTY ABYMSA IUIOCKHMMH JIATYHHbIMM IIPOKJIAKaMH, KaK IMOKa3aHo. Yurure, 4T0 60-
J€€ ATMHHAA IIPOBOJIOKA B 6onbLIei cTerneHM BhI3MBAEeT MArHUTHBIH HMITYJIBC, B TO
BpEMA KaK KOPOTKasA BHpabaTbIBaeT B GOMbIIEH CTEMEHH 3MEKTPHYECKHI MMITY/IbC.

PaguouacToTHLIN gpoccens

STOT KOMIIOHEHT HEOGXOAMM I M30JHPOBAHHS GbICTPOTO HAPACTAHMS HMITY/IbCA
TOKA OT AHOMOB YMHOXHTENA 3aPAAHOrO yCTPOHCTBA, YTO MOXKET BBI3BATD JJABHMHHbI
npoﬁol‘/i 3a cyeT GuicTporo uameHenus dv / dt. [IpeanonaracMan BeJIMYMHA COCTaB-
nsger 0,2 mIH ¢ TpeTnunoii o6moTkoH 0,3 MkIH. C60opka MOMET GBITE BEIIIONHEHA B
BHMJE IIOTHOM HaMOTK#H B ojMH cioi 1560 BuTkos anda cekuuu 0,2 mIn. Hamoraiite
TPHM BUTKA ¢ MuTeppaiom B 2,54 cm aiaa cexkuun 0,8 Ml Mcnosbayiire o6MOoTOY-
HBIA [Tpokoa #28 Ha rwractHKoRO#H TPYyoKke PVC 3,81x30,48 cm.
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Pesucrop R1

Jannuiii pesucTop npeaHastadeH 1a obecnevenys 6€30NacHOCTH U COZIAET BLICO-
KU1 MIMIIEZAHC B CTy4a€ KOPOTKOro 3aMLIKAHMS BLIXOJHOTO KacKajaa popMuposarens
Toka. Mcuonnayiire pesuctop 50-100 kOM, MOIMHOCTBLIO pacceUBaHUS — MUHMMyM
100 Br.

3apagHOEe YCTPOHCTRO

3apAHLIM YCTPOHCTBOM CHCTEMDI MOMET OLITE MI0GOH HCTOYHHK € OTPaHHUYCHHEM
1O TOKY C HanpshkeHHeM Xoocroro xoza Gonee 50 xB. 3HaueHuc 3apaAHOro TOKa
Gyner OnpelenaTnL BpeMs, HEOOXOMMOe LISl HOCTHMEHUS yPOBHS 3aITycKa, 1 JIs
JAHHOH DKCIIEPHMEHTANLHONH CHCTEMBI HET HeobxoauMocTil B GLICTPOM 3apspe.
OpyH nuxn aapsza pgaet okono 500 mxoyneit Ha paapsa v TpebyeT yCTaHOBKM HOBO-
' NPOBOJIA 1S NEPEKUIIoYATENs ¢ B3puIBaHueM niposoza. Hcerounik roka 2 MA saps-
anT koupencarop 0,5 Mk® s10 50 kB nprMepuo 3a b c. MareMarmuecky 3To BLIpaxa-
ercs popmynoii:

t=cv /i (0,5)(10e°)(5 x 10000 / 0,002).

Jroro Gonee UeM ZOCTATOUHO, TEPEXOM K CHCTEME ¢ OOILIIMM TOKOM HE JIaeT HUKA-
KMX 1IPEMMYLIECTB, €CJIM Bbl HE IVTAHHPYETE CO3NATIH TMFAHTCKYIO MyJILTHPA3PAAHYIO
cucTeMy, HCIIONLAYS B KAUECTBE HCKPOBOTO paspaaHuKa paguarop . O6LiaHoMy Hece-
JIOBATEJIIO 3TO HE HY)KHO, MOTOMY UTO TaKafd CHCTEMA NEPEXOANT B Pa3psj yKe BOEH-
HOI'O MPHMEHEHMS JUIA CO3MaHS, HANPUMEDP, MOIHBIX 3JEKTPOMArHHUTHLIX MOMEX
CUCTEMAM BOEHHOTI'O 37IeKTPOHHOro 000PYAOBaHHA BEPQATHOTO NPOTHRHUKA.

HoHHLIH MCTOYHMK, ONMCAHHDBIN B riase 1, Moxer obecrieulsaTh HANPHKEHUE
xonocroro xoaa 50 kB aa cuer HecnokHOrO fobaBaeHU elle 4 KACKa/0B BLICOKOBOJII-
THOr0 yMHOMEHHS M3 KOHAEHCATOPOB 1 AnozioB. Bee octanbnoe MoskHO OcTaBuTL Gea
U3MEHEHHS.

C6opra ycrpoucrna

3nech ONMCAHO HM3TOTOBJIEHHE HAIIEro JaGOPATOPHOrO MMIYILCHOTO TEHEPATOpa C
HCIIOAL30BAHHEM KOMIIOHEHTOB, KOTOPDLIE MOXHO NPHOGpectH s MarasuHe. KoHcTpyk-
st NcnonndyeT coueraHre Tpybok PVC 1,9 cm B kauecTse onop 1 miIoCKHX KPLILIEK B
kadecree pHrcaTopos {pHc. 25.3 1 25.4). Pazpenrresny H3roTasAIMBaIOTCA U3 HENMPOBO-
JUIIHCTO MaTEPHAIa, 06eCnCYHBAIOEre CTPYKTYPHYIO [EJOCTHOCTD [P HCIIONbL30Ba-
HUH ycTpolicrsa. Ml MCno/ib30BaIM Npo3payHble iacTyHel 13 akpria 0,95 em. Mo
MCNOJIL3OBAIH CXEMY JUIsl IPUKPEIVICHUS 3THX JeTalell ¢ MOMOILIC TUIACTHKOBDIX
kppiuek (cM. puc. 25.3). [ns dukcauymy cekumii B HUX NpOCBEPAHBAIOTCA CKBO3HDIE
OTBEPCTHSI, ¥ OHM CKPEIUISIIOTCS IUIACTUKOBLIMH OXBATLIBAIOIMMMHY 3axuMaMu. Koei
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QoxansHan obnacre
NapaBoONMIECKOM AHTEHHBI

. TtF

BenvuvHa ncKpoBsoro PaspRAHVKA W BbIXOLHOM
CEKLMW 3aBMCHT OT MaKCUMANBHOMO 3HaYEHVs
WCNONL3YEMOr0 HANPAXEHWR 3apaaa

PexomeHayeTca UCNONb30BaHWE TYTONNABKUX
BONLGPAMOBO-LEPHEBbIX 3NEKTPOAOB.
NaryHHolie chepol 06ecneynBaoT HrkCaumo

raiikon

[ e } W HEKOTOpOE OXNaxaneHwe
PaapennrenbHe NNacTuHbl
Onws
| BCNLG PESMOBBIX
ecTaeck 0,64 cm
7 Onopbi PVC 12,7 cm
[—] [ 1 . [=]
I =1 [ 1 PaagenvrensHbie NNacTUHBL!
Ll ™ Ao ]*J L_J
e -
OBuiee 3alemneHs)
MNonoxw-
TenbH Onopbl PVC 33 cm
Buicrynatowme | Konpen- BLIBON,
H Ez;‘mp «OroHb»
NaTyHHLA
CTEPXEeHD
1/4-20
Onope! !
_\ |
Kpbiwkn 1
OxBaTbiBAIOWMI a1 w': =
J3KMM \ " i
) E
Oukcupyotume L ——
ﬂno?:lxpennmnn PasnenvTenshas \__bBontc
ocHosaHwA C1 nnacTrHa

[

nnacTHaMm

Puc. 25.3. Bun cnepeau umMnynsCHOMo reHepaTtopa, NoKasbiBalowmii MCKPOBOH paspsaHUK

PVC, xoHeuHO, NpOUHEE, HO HE MO3BOAAET IPOU3BECTH Pa3doopKy 6e3 paspylleHus

] 1nf NDUKPENNEHNA DCHOBAMMI K DA3AENMTEALHLIM
HWCNONLI0BAHE TOPUEBHIE KPLIWKK 1 GO,

MNpoceepnuTe CKBO3HLE OTBEPCTHA B KPLILLKAX W
Onopax AR OXBATHISAIOLLMX 3AXMMOB W CKpENVUTe X
emecTe. Beero e ycrpolicTee 24 TOHKM COQAMHEHHA

KOHCTPYKILIMH, W JIYYIIIE €0 HE HCII0/Ib30BATh.

C6opKH ONop ¥ KPHICK NPHKPEILTIAIOTCS K Pa3feauTENbHbIM IUIACTHHAM C 110
MOIIBIO 6ONTOB M rack. O CHOBaHWE M3IOTABIMBAETCA M3 JEPEBa WIM IUIACTHKA, IAE
¢ukcHpyeTca HIDKHAS YacTh KoHaeHcaTopa Cl. 9Ta KOHCTPYKIMA cTabuaMsupyeT

HIXXHIOK HaCTh KOHAECHCATOPA.
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Puc. 25.4. Bug c6oxy uMnynbCHOrO reHeparopa EMP

CeknMM 13 METAUTHYECKMX TUIACTHH YIJIMHAIOT BBIBOJIbI KOHAEHCATOPA. ITH YiI-
JIMHEeHHBI€ KOHTAKThl COEAMHAIOTCA C CeKIuel, rae PacrnonaoxeH B3pblBaCMbI!‘:I Ipo-
BOJ| C IOMOUIBIO IATYHHEBIX pe3bOOBBIX CTEPXKHE, IPOMyLIEHHBIX Yepe3 Tpyoku PVC
1,9 oM, enyxampe onopamu. Huxanit aJieKTpoa MCKPOBOTO Pa3PANHUKE MOKET pe-
CyIUpOBaTbhCA 34 CUHCT BpalCHI A HMJKHEH raifky Ha BBICTYNAIOUIEM CTCPIKHE.
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Brr BuguTe, 4TO UETHIpE JIMHHLIE OHIOPLI PACHOIOKEHDI 110 YIJIAM HUXKHER U
Cpe/IHE PasACTUTENBHBIX IIacTHH. Bosee KoOpoTkHe onopol pacnonoKeHn! B HEHT-
PaIbHOM 4acTH CPEjiHE 1 BEPXHEll Pa3/Ie/IMTEIbHBIX ILTACTHH, DTOT YEPTEXK NOKA3aH
Ha pHc. 25.5. OKOHUATC/DHDII BUA HMIUYILCHIOrO reHepaTopa nokasat ua puc. 25.6, a Ha
puc. 25.7 — coeAMHEHNE HCKPOBOTO PA3PAAHMKA € AHTCHHOI.
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Puec. 25.5. Bug ceepxy cpegHen pasaenuTensHoMi NNACTMHBL, NOKA3LIBAKLUMIA BIL
pasMeLLeHUs ¥ yCTaHOBKW KOHAEHCATOPa B PEHTIEHDBCKWX Jy4ax
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JeicTere NPOUCXOOUT BAONL B3PLIBAIOWUIEroCA NROB0AA.
MokyCHan ToYKa TAPENKK HE CAMHAKOBA ANA BCEX TOYEK,
roe NPoKMCXoaMT B3pLIB. N8 AOCTUXEHUA ONTUMANbHBIX
PE3YNLTATOB NPOBEAMTE PAL SKCNEPUMEHTOR

Baprisaemelia NpoBog,
npukpennaercs Kk ckobam ¢
NOMOLLLIC NPOKNAA0K

B3pbBaemMui,
nposon. ¥ BUHTOR

MCnonb3yiTe MeaHble un NATYHHbIE
ckobw! 0,16 CM, M3roToBNEHHBbIE,

KaK NOKa3aHo.
BeINOAHUTE OTBEPCTHA
AN BUHTOB

Cko6a ana oTpaxarens.
WCNonk3yiiTe emHT [
C raikoi J l

KoHuueckun OTpaxaTens
l J NOKA3aH B BUAE NYCTOIO

— 1 napabonoupa. Onpeaenerve
HAMNYULLIETO NONOXEeHUR
NO OTHOLUEHW K NPOBOAY
ocywecTanmercs
10 PE3YNLTATAM IKCNEPUMEHTOR

MokazaH Haw LeweBbii OTKPLITHIR

BO3AYLIHBIR WCKPOBOA Pa3pPRAHWK,

Cepbe3Hbie 3KCNEPUMEHTATOPL

MOrYT PACCMOTPETL NPUMEHEHUE

HAWWX 3ANYCKAEMBIX YCTPOMGTE
FAKPLITOro TMNA, NoaEBHLIX

] v3006pANKEHHBIM HA HAWEM CanTe
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3apapHoe yeTponcTeo HVOLT 10
noKas3aHo, Kak U300pAXKEHO HA KPBILWKE

Perynupyemuiii exon 12 B
NOCTOAHHOro Toka 1-2 A

Puc. 25.6. OkonuatensHsili BUA, YCTROICTBA, NOKA3BIBAIOLMA KOHUYECKYIO aHTEHHY
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CobepwTe KaTyLwKy U3 3 BUTKOB

MenHOR TPY6kmn 0,64 cm anamertpom 7,62 oM.

C nomowsi0 TpyGxm nnnHoi 7,62-15,24 cm
HACTPOiATe KaTYWKy Ha TPebyemMyto MHOYKTMBHOCTb

Pezbboeoii ctepxens 0,64 cM BCTaBnReTcs BO
BHYTPEHHWIA AnaMeTp MeaHoR TPyOKK n npyunaveaeTc
razoBoW ropenkoii. CtepxeHb YAEPXVBAETCA Ha
MECTE C NOMOLLLIO ONop

Kpbiwku PVC 5,08 cm

Tpy6ka PVC 5,08 cm

Bun ceepxy,
NOKa3bIBAOWWA
KocRgeHcarop

TN

Bug c6oky, noxa3uBaowmii koHAeHCaToP

Puc. 25.7. YcraHoBKa MCKPOBOIo pa3pagHuKa 45 COERUHEHUA C aHTEHHOR
npy paboTe ¢ HU3KOW YacToToN
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NMpumeHCHUE YCTPOUCTEA

Jlannas crcrema npejHASHAYEHA JUIA HCCIEOBAHNA YYBCTBUTENLHOCTH ACKTPOHHO-
ro 060pyAOBaHHS K 3EKTPOMATHH THBIM UMITyJIbcaM. CHCTEMY MOXHO BUJIOM3MEHUTD
VISl NCTIONb30OBAHMA B NMOJEBBIX YCJIOBUAX 1 PAaGOThI OT MEPe3apsuKaeMbIX aKKyMyJIsi-
TOpHBIX 6aTapeii. Ee sneprimo MOXHO yBENUYUNTE A0 YPOBHA HMITYNLCOB 3JIEKTPO-
MArHUTHOM SHEPIUK B HECKOMBKO KUIOMKOyRel, HAa COGCTREHHBIN CTPAX U PUCK
noJin3oBarena. Henbasa npeinpuunMaTs DONBITOK H3TOTOBAEHHA CBOMX BAPHAHTOB
YCTPOMCTBA MIH KCIIOJB30BATh JIAHHOE YCTPOIICTBO, €C/IM BBl HE HMEETE JOCTATOUHO
TO ONBITA B MCIIOJNB30BAHHH MMITYJIbCHBIX CHCTEM BBICOKOI SHEPTHM.

HIMITy ibchbl 9A€KTPOMArHUTHONW SHEPIHH MOXHO C(OKyCHPOBATh MJIH 3aITycKaTh
NAPALIENBHO € HOMOINBIO NAPaGOMYeCKOTO OTpAKATENA. JKCIIEPUMEHTAIBHOMN MILIE-
HBIO MOXET CIYKHTB II060€ 3JIEKTPOHHOE 060PYAOBAHME M IASKE razopa3psaiHas jiaM-
na. Beoblmka akycTHYECKOi 3HEPTHM MOXKET BBI3BATE 3BYKOBYIO Y/IaPHYIO BOJHY HUTH
BBICOKO€ 3BYKOBOE JIaBJIEHUE HA (DOKYCHOM PacCTOSHUH NapaboMyecKOi aHTEHHDL.

UcTounnku npuobpeTecHHA KOMNOHCHTOR
" gerancwH

VYeTpoiicTea 3apaja BLICOKOTO HANPSXKEHUS, TPAHCGOPMATOPLI, KOHAEHCATOPLI, Ta-
30BbIE HCKPOBBLIE paspmnnxu MUY PAOHU30TOIHBIE PA3PAAHNKH, UMITYJ1IbCHbBIC I'€-
Heparopbl MARX n0 2 MB, reneparopst EMP moxxHo nprnobpectu yepes caiir
www.amasingl.com’.

! DTor MaTepHMan HOCHT O3HAKOMHTENBHBIH M KOHLENTyalbHbl Xapaktep. [enepatopwt EMP
6Gonple MPUMEHSIOTCA B BOCHHBIX Lenax. ITOBTOpATbL B JOMAINHMX YCNIOBMAX OMUCAHHOE B IJa-
Be 25 xpailHe OMacHO Kak A IKCMICPUMEHTATOPa, TaK WM AnA MioxeH, ero okpyxaiomux. Moe
MHEHHUE: MPUMHMTE K CBEICHHIO, YTO Bbl Y3HATM, U HE MNbiTAHTECH 3TO NOBTOPHTL, €CJNM BBl HE
Goper| 3a Gperosyio uaecio. — Ilpum. nayu. ped.
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Yacto 6 Biotiouaer B cebs rnasul 26-28 ¢ olmcaHMAMU PABNMMYHDIX YCTPOICTB, C Lo
MOUIDLIO KOTOPLIX MOMHO Pa3BAEULCSH MM YBEAHYHTD HEIOBEYECKHUE BO3MOXKILOCTH 10
BO3MOMXKHOCTEH APYFHX XKHBLIX CYBIECTB H C/ALILATL PaHeE HCAOCTYIIHDIE AIOASM 3BY-
KM XMBOH H HEXHBOH npupoan! (rapa 26); akTyalbHOro yCTPORCTRA 3aUTL OT
HATAMEeHNA GeCnPHIOPHDLIX JOMAIUHIX MXHBOTHLIX UM OT JMKHX KHBOTHBIX (TJ1aBa
27); ycrpoiicTaa 3amuThI OT HECRHKLMOHHPOBRHIIOIO BTOPXKENNS B 3iuiHmie (raasa
28). Bce oHU MCTIOABL3YIOT YILTPAAKYCTUKY, HAYAILILIC CBEAEHHS O KOTOPO# Gbuin
AZHDI B IIPEJHCIOBHUM K TOH KiIHTE.
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YavTpaznykonon
MUKPOPOH

STOT HHTCPCCHin:I SJICKTPOHHLII‘;I HPOCKT IO3BOJISICT BAM SICHO CJIBILIATH MHP SBYKOB,
HaXOAAUWMNXCA 3 npeﬂenamn YENOBCYCCKOIo BOCIIPUATHSA. Ynlﬂ‘paanyr(oaoﬁ MHKpPO-
¢hoH, koTopeIi BE co3nanuTe (puc. 26.1), nMeeT oueHp lIMPOKYIO cdepy GHITOROTC 1
TEXHHYECKOrO MPUMEHEHHS: OT BbISIRIEHMS YTEUYKH ra3os, XUIKocTel, MexaHuyec-
KOro 13Hoca nOAIIMITHHKOB, MEXAHH3IMORB BPAIEHNA 11 BO3BPATHO-TIOCTYIIATEIBHOIO
JBLOKCHUSA, HANIPUMED, B ABTOMODILIAX KO OGHAPYKEHHSA BNIEKTPHUECKOM YTEUKH B
U30JSITOpax AUHMI anekTponepeaayun. CAbIIMBIM TAaKXKe CTAHOBUTCSH BECh MHUP
3BYKOB XMBBIX cymiecT. ITpocThie coBnITHSA — KOLIKY, HAYINYIO IO MOKPOH TpaBe, Nno-
3BAKHUBAHYE HENOYKHM KIIOYA, NaXKE JIOl'lH'yBI.II!/Iﬁ ILIACTUKOBBIA MAKeT — MOXHO YCIbl-
INATE OYEHb OTUETIHBO. Teruol neTHeH HOYBIO MOKHO YCIBIMIATDL XOP 3AMEYATEMbHBIX
3BYKOB, ITOCKOJIBKY HpHpOﬂH'bli"I OPKECTP M3 CAMBIX pa3HbIX CO3A3HUI — OT JIETYyUYHX
MbILIEH O HACEKOMBIX — CO3JAET KAKO(IOHMIO €CTECTBEHHBIX MPUPOAHBIX 3BYKOB,
BbILIE AMAIIA30HA BOCIPHATHsI YENOBEYECKOTO YXa, a 61aroAaps yabTPa3ByKOBOMY
MUKDPOGHOHY HECABIITHEIE 3BYKH CTAHYT CIIbIIIHBIMH.

3roT pyuHoli HanpasIeHHbIH MHUKPOHOH JIEFKO OOHAPYXHBAET ¥ NpeobpasyeT yib-
TPa3BYKOBBIC Ko/neGaHus B 3BykoBbic. JloGaBneHe NapaboMyecKoro oTpaxaTens eme
GoJIbIllE YCHWIMBAET BO3MOKHOCTH JAHHOrO yCTpoiicTBa. PaccunThiBaliTe NOTPAaTHTE OT
30 no 50 posnapoB Ha 3TO KOMIIEHCHPYIOLIEE 3aTPATHl YCTPOHCTBO.

JIaHHBI POEKT MO3BOJAET BaM BCIYMIATHCS B MUP 3BYKOB, O CYWECTROBAHHIM
KOTOPOTO 3HAIOT HEMHOTHE JIIOAH. YCTPOMCTBO BHINOJIHEHO B (hOPME IHMCTOJIETA, B
CTBOJIE KOTOPOTO PACIIOJIONEH y3en anekTponnku. Ha 3agneil nanenn pasmemensr
BBIKJIIOYATEIN U pel}’JIHTOP 3BYKA4, HOI[CTPOE‘-IHOE INEPEMEHHOC CONIPOTHRACHUE U
rHe3fio Juis HaymHukoB. [Tepeuss yacts yerpoficTsa npeacTabiseT coboii Haripae-
JIEHHBIH IpHEMHBIH NpeobpasoBareb. B pykosTre paaMemens: 6aTapen.

JloGaBaenye OMpH MapaboMYecKOTO OTPRKATE/IA YBEIMUHBAET HANPABIEHHOCTL HA
MCTOUHHK Y/ISTPa3ByKa, 1 GNarcaaps 3ToMy 0GeCTICYMBAETCH CBEPXBBICOKOE YCUIEHHE 1
3HAYHTE/ILHO YCHJIMBAIOTCA BO3MOXHOCTH YCTPOHCTBA MO JAIBHEMY TIPHEMY 3BYKA.
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Puc. 26.1. YnsTpaseykoeoin MUkpodOoH ¢ napabonMyeckum oTpaxarenem

NMpumeneHue ycrponcrsa

OnnyM 13 HanGoJIEE MHTEPECHBIX HCTOMHUKOB YIBTPa3ByKOBLIX MEXaHHYECKHUX KOJie-
Gannii ABAAIOTCA MHOFHE BMABI HACEKOMBIX, M3JAIONMX GpayuHble ¥ Npeaynpekaas-
mue cMraanbl. OOBIYHOM IeTHelt HOYBIO MOXKHO NPOBECTH MHOTO YacOB, CAIYIIas JAETY-
YKX Malleit ¥ IPYTUe CTpaHHble IIyMEI, H3/[aBaeMble NpEJCTABHTENAMH (QJIOphI H
¢aytbL Iebiit MHp €CTECTBEHHBIX 3BYKOB OXUJIA€T TIOIB30BaTe s yeTpolicrsa. Muo-
I'He MCKYCCTBEHHBIE 3BYKH TaKKe SIBISIOTCA HCTOYHHKAMM YABTPa3ByKOBBIX KoseGa-
Huii, GHU perncTpupyloTcs ycrpoiicteoM. Hike NpuBeacHO HECKONBKO NIPHUMEpPOB,
HO 3TO JIMHIb MaJIas TOJIMKA NOTEHIHNANBHEIX HCTOYHHKOB YJIBTPa3ByKa:

yTeuKa rasoB H IOTOK BO3AyXa;

BOZia M3 IyJIbBEPH3ATOPOB M IIPM YTeUKe U3 ycTpoficTia;

KOPOHHBIH paspsfi, yCTPOICTBa HCKPOBOTO P23pAJia MM CO3/[aHNsA MOJIHII;
NOoXapbl 1 XMMHUYECKHE peaKUHK;

WKUBOTHBIE, HAYIIHE O MOKPOi Tpase Y CO3AAIOINE MEIECT. 3TO NPEKPacHOe
CpEACTBO /U1 OXOTHUKOB M HaGimofiaTenell MM JXe NpocTo CPEefICTBO OTHIC-
KaTh JIOMaIlIHEE JKUBOTHOE HOYBIO;

® KOMNBIOTEPHBIE MOHUTODEI, TENECSHIHOHHEBIE NPHEMHNKH, BEICOKOYACTOTHLIE
reHEepaTOphl, MEXaHHYECKHE NOMIIHITHHKH, NIOCTOPOHHHE 3BYKH B aBTOMOGH-
JiAX, INTACTHKOBBIE NAKETH, MO3BAKUBAHUE MOHET.

JleMOHCTpalKA AAHHOTO YIbTPa3BYKOBOro MHKpO(gOHa ITOKA3kIBAET TaKMke HC-
none3oBanue s¢ggexta Jlonepa, rae ABHAKEHNE K HCTOYHHKY BbISEIBACT yBEINYEHE
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YACTOTDL, @ ABMKEHME OT MCTOYHHKA BLI3DIBAET COOTBCTCTBEIHO YMEHBIUECHHUE Ya-
CTOTLI.

Sddext Jonnepa Bo3inKaeT, KOrAa HaHMIOAATEb, ABMKYIMIICH K MCTOYHMKY
3ByKa, OUIYIAeT YBEAMYMBAIOLIYIOCS] JACTOTY. DTO JIETKO NPEJCTABUTL cede, ecun
MOHATD, YTO 3BYK PaclpOCTPALACTCH] B BH/C BOJIIL C OTHOCHUTENLIO TOCTOSHHOMN
cxopocTsio. Korma HaGmoaarenn JBMKeTCS IO HaNpaBIeHMIO K MCTOWIMKY 3BYKa, Ol
HEPEXBATLIBAET GOJILIUICE KOJHYECTBO BONH 33 60/lee KOPOTKUIA EPHO BpeMeLin,
C/ILIIUT TAKMM OOpPa3oM 3BYK, KOTOPDLIH, KaK KaXeTcs, uMeeT 60/1ee KOPOTKYIO JUTH-
Hy BOJIHDI HUIM, COOTBETCTBEIIHO, 4acTOTy 60/1€¢ BLICOKOTO TOla. ECIN O gBrkeTCs
OT MCTOYHMKA 3BYKa, CAbIUHA YacToTa Gonee IIM3KOre TOHA IO CPaBHEHMIC € HaCTC-
TOM, KOTOPYIO CABIUMT HEIOBUKI LT 1261012 Te b,

YT0611 YCTPOUTE Pa3BlIeueHMC M AN B3IPOCIDIX, M VIS J€TEH, MOXIIO CIOPATATL
HeGOALINOH TECTOBLLH FCLIEPATOP YILTPA3BYKa K HPEXNTOMKUTE CONCPUHMKY raliTH ero
3a Kparuaifiiee Bpems.

MpunEHNHANLHAON CXCMQ YCTPOHCTRO

MuxpocoH yanTpassykoBoro noesonpeobpasonsarenst TD1 socnpuniuMaeT ynnTpasny-
KOBLIE MEXaHHUYCCKHE Konebanns u npeobpasyeT UX B 3IEKTPUYECKHIT cUrHan 3a
cuer AeCTBUSA NLe303IeKTpudcckoro aggpekta (puc. 26.2). Karywka L1 u co6erpen-
Has EMKOCTb Nbe30TIpecOpa3onaTeiis 0Gpa3yloT S3KBUBAIEIITHDLIH pe3oiancHlit Ko
TYP Ha YacToTe pe3onanca okono 25 kl'n. INapamnennuo k KOHTYpy HOJKNIOUEH PE3N-
ctop Rd. 9ra napamienias 3KBHBAJICHTIIAN pe30LaHCHas CXeMa 06pa3yeT MCTOUHMK
CUrHaIoB ¢ GONLIMM UMIEAAHCOM, KOTOpas uepesd konencatop C2 mojgkiouena k
3arBopy noaesoro Tpalducropa Q1. Peaucrop Rl u kongencatop Cl paspsanipaor
HAMpAXKEHHE CMeWEel s Ha CTOKe. CXCMOTEXIIMYECKHE PEIIEHMA M DKpaliMpoBaliie
BXOJ{HBIX TIPOBOAOB MIPAIOT 3CCL BAXKHOE 311aYeHNe, NOCKONDKY 3Ta CXeMa OYenD
YyBCTBHTE/ILHA K UIyMaM, CUrHa/laM 06paTHOI CBA3K U JIp.

CurHan ¢ BbIX0Z2 11arpy3o41ioro pesucropa R2 rpausucropa Q1 uepes pasjenu-
TenpHLii KouaeHcatop C3 u pesucrop R4 noctyniaet na pxoy ycunurens I1A ¢ 6es-
pas3MepHLIM KO3¢PULIMEIITOM ycHAe s, paBHLIM 50 U ONpenensaeMpiM COOTHOIC-
HHEM conpoTuBeHnit peauctopon R6,/R4.

Brixor I1A uepes kongercarop C4 cra3an rno nepeMeIiioMy TOKY CO CMECHUTENEM-
yeunuteneM I1B. Bouixoa renepatopa [1C noaxmoyen k €xeMe ¢ HOMOUBIO «CHEHATL-
HOTo MpUCIoco6aeHMA» 11a 6a3e KonencaTopa mourraxka CM, co3napacMOro KOpOTKHM
IpoBOROM OT BLIBOAa 8 anementa IC1, kOTopLIi CKpyYeH C aHANOTHYIILIM 1IPOBOAOM
ot BeiBoja 2 anemenTa I1B (nipesaraeTcs npoBeputs pabory npubopa 6e3 3Toro npu-
cniocobnenus). Feneparop IIC BoipabaTniBaet CUriiallb OAII0I M3 4aCTOT, KOTOpad CMe-
WIMBAETCA C NpUHUMaeMbIMM curiatamu yepes CM ua mxoge I1B. Pesynpratom
GymeT CMECD IBYX CHIHAIOB, Ol M3 KOTOPLIX HPEACTABAACT CODO0It cymmy, a Apyroii —
PA3HOCTDL YKa3aHIILIX CHITIANOB, JIEXALYO B 3BYKOBOM AHAIIA301Ie YacTOT.

Konpencatrop C7 u peanctop R17 06pasyioT 11010c0BOI GUABTP, Buipe3alouiiii
K3 CMECH YacTOT CYMMy YaCTOT K [POIyCKaIonMii pasiocts yacror ¢ ypostiem 20 ub.
Takum o6pasoM, pesyJILTHPYIOWMI NM3KOYACTOTILI CHIHA npeacTasiaseT coboil
PAasHOCTL MEXIY HACTOTAMH F€HEPATOPA H PEAJILIIOro CUriiaia, ITo nogodiio aggex-
Ty cynepretepoanta. ®uistp u3 C7 n R17 JONONHMTENLHO Pa3BA3LIBAET CHPHA



3
il
¥

0o
e Nukosoe Nonxeiin
AT IHaueHue HHIKOHBLCTOTHBIA
noAHOro e Cvrhan nocne
cHrhanaGB = oo AEMOIY ALV
2 o o
I il
e IF i
3 <
1 R18! oz |
o cs L yo 0
4

«CneuvansHoe Npuenocobnermen, uHorna
HeobA3aTENLHO, OM. TEXCT

uu

108 nue..
20-30 M

T
4

Puc. 26.2. NpuHurnuanbHan cxema ynbTPa3ByKoBOro MUkpogoHa

Npumevanne:

MpaBnnsHOE pasMELLIEHWE NPOBOL0B NMTaHWA YIYHLNT LYMOBEIE XapaKTepuCTUKN CXeMbI,

Npoeoaak J1 nomkHs! GLITb KOPOTKUMUA W NOAXOAUTL KaK MOXHO 6onee NpamMbIMIA.

Mp0oB0LANUTAHWA A0NKHLI NOOKAOHATHECA C ThINEHOM CTOPOHLI MOHTEKHOA Nnarhl,

Rd embupaeTtcs ans aemndypoeaHns (ycnokoeHna ) peakuyv npeobpazoearens. MpegnonaraeMoe 3HaveHWe CocTaB-
naeT 39k0m.

Mo BO3MOXHOCTU CKpY.MBaIATE NPOBOAA B BUAE BUTLIX NAp.

BDLICOKO# YacToTLl. IlpodMALTpoBanHBii cUriian NpeAcTapIaeT coboi pa3HoCTL Yac-
TOT, BoilipAMaseTcs guoaosm D1 u unterpupyercsa konpericaropoM C8. Buinpsimicn-
HDLIH CHrHAJI [IaXOAMTCS B 3BYKOBOM JMAIIA30HE, EFO MOXHO peannbHo crymarn. Ou
HACTPAauBAETCH € HOMOWBIO nepemennoro peaucropa R12 B cekumum renepatopa
HO3BOJISRET BLINOIHNATL U3GUPATENLHYIO HACTPOIKY 12 KOHKPETHLIE YacTOTLI B MIpe-
A€JaxX JOoNyCTHMOrO IHana3oHa nreaonpeobpasonarens TD1. PeaynvsTupylompme cur-
HaJIbl 3BYKOBLIX YaCTOT yepes GIOKMPYIOLMi 110 NOCTOSHIIOMY TOKY KOHJIEHCATOD
C10 nogaiorcst na perynstop rpomkoctst R19. Kongencarop C12 pgononnurencho
OT(HILTPOBLIBAET COXPAIIMBINMECS BLICOKOYACTOTHLIE CMrHaNbL, Co CPeAEro BLIBO-
Jla mepeMelnoro colipotuniaenns R19 nopaeTcs 3ByKoBOI CHrial Ha yCHAMTEAD HA-
yuHukon 12 ¢ BuixoutibiM conpoTtunaenueM 8 Om. Curnan ¢ Buixoga I2 uepes kon-
nericatop C16 noctynaeT Ha rue3ge HaymwHukoB J1. ¥Ycunenue no MOUHOCTH y
I2 nepenuko, ¥ KPOME HAYMIHUKOB K rie3gy |1 MoKHO NOAKIIONUTD MAJTOMOINHDLIN
8-OMHDIT TPOMKOTOBOPHTEIL A5t TPYUIIOBOTO Npocaymnsanus. Puantp R21 /C4 eme
Gosnbiue ocnabaseT BLICOKME HacTOTLL.

IMuranne 12 passsadano ¢ nomompio peauctopa R20 u kongencatopa C15. 3To
obecreunBaeT CTabMILHOCTD CXEMDI, IPEAOTBpallaeT KoneGalius B Leru oopaTioil
CBA3H W JPYrHe HEXeIaTenLHbIe 3¢ QeKToI.

Pabouas Touxka I1A, I1B, I1C yctanopnena na cpejiice 31aYellME HAIPMKEHIH
nuTanMs ¢ noMomblo peaucrupunoro aeautens R7/R11. Peaucropu R5, R10, R15
KOMIIEHCHPYIOT TOK CMEHIEH M.
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NMopngox c6oprn ycrponcraa

ITpu c6opke ycTpoiicTBa BLIMOAHUTE ONepaliuyu CHavala no c6opke MakeTHOI nuia-
To! ¢ nepgopalpeii OTBepCTHil, 3aTeM JIPYTHX CEKLMIT KOHCTPYKUMH ycTpoiicTa:

1. PasnoxuTe KOMIOHEHTDLI 10 HOMMHA/IAM H Ha3HA4YeHMIO (OTIENBHO pe3ncTo-
Pbl, KOHJEHCATOPHI U T.JI.) M CBEpPLTE UX CO Cneuudgukanmeit (Taba. 26.1).

Tabmuya 28.1. Cheundimkoums YasTpQeYKOBoro MuKpodoHa

O6osnavenne Kon-so0 Onucaume Ne¢ B Gaze
AAaHHbIX
R1,R21 2 Peaucrop 10 Om, 0,25 Br (kOpriHEBHIA-4epHLHA-HepHbIA)
R 1 Peancrop 3,9 kOm, 0,25 BT (0paHxeBbit-GeNbiii-KPacHbi)
R3 1 Peauctop 10 MOM, 0,25 BT (KOpHHHEBbIR-H4EPHLIR-CYHIA)Y
R4,R8,R18 3 Peavicrop 10 kOm, 0,25 BT (KOpHUYHEBbIA-4EPHBIA-OPaHXesbI i)
R12 1 Nepementoe conpotvenetne 10 kOm, 17 mMm
R5,R7,R10, 6 Peauctop 100 KOm, 0,25 BT {KopUiHEBbIA-HEPHBIA-KEeNTBIA)
R11,RA14,R15
R6, R9 2 Peauctop 470 kOm, 0,25 BT {xeNnTuiA-broneToBbiiA-KenToid)
R13 1 Peanctop 2,2 kOM, 0,25 BT {(KpaCHbIA-KRaCHb#-KDACHbM)
R16 1 Peancrop 1 MOm, 0,25 Br (kopriHesbi-4epH-3ene i)
R17 1 Peavicrop 4,7 kOm, 0,25 BT (xenTbit-(hrone ToBbIiA-KpacHLIf)
R19/S1 i1 Nepemenroe conpoTuenexne 10 kOM, 17 MM,
JABVOXKOBOrO TMNA/NepekiioNarent
R20 1 Pesuctop 47 Om, 0,25 Br (xenTbii-hronetosslit-4e pHbii)
*Rd 1 Peavctop 10-47 kOm (noaBopHeii, BLIGPAETCS V1R CXeMBI
racswero npecbpazosarens), 0,25 By
Cc1 1 BnexTponuTuyecKuii konaeHcarop 10 mkd, 258
BEPTVKANLHOW YCTAHOBKN
C2,C3,C4, 6 JCKOBLHA MM NNECTYKOBLI KOHAeHCaTOP 0,01 Mkd, 258
C6,Ct10,C12
C5,C7,C13,C14 4 [ncKoBbIA MM NRACTVIKoBBIA KoHaeHcaTop 0,1 mkd, 25B
cs 1 TMnacrukoBwii konpencaTop 0,047 mkd, 50 B
€9,C16 2 BnexTponMTYecKia KoHaeHcatop 100 mkd, 258
BEPTUKANEHOM YCTAHOBKW
Ci15 1 2nexTpOMMTUHECKMIA KoHaeHcaTop 1000 mkd, 258
BEPTUKANBLHON YCTaHOBKM
[8]] 1 Kpemuveswidamon ING14
Lt 1 UnoyxTvenan karywka 27 MM #IU2TH
Qi 1 TpaH3uCTOp NOREBOIA N-KaHansHLE J202 (FET)
I 1 OnepauyoHHbIiA younurtens LMO74 s kopryce DIP
12 1 YHY LM386 e kopnyce DIP ’
J1 1 Crepeo3syxoBoii pasbeM 3,5 MM, NOAKNIONEHHEIA B peXme «MOoHO»
TD1 1 NpuyemHbii akycTuqeckuid npeobpasoearens 25 Ky, #IUTRB925
SH1 45¢cm ‘DpaHPoBaHHLIA MKDOdOHHBI Kabenb
PB1 1 NeuatHan nnara PCB i makeThada nnata paamepamin 5,06x5,06 cm
¢ nepdopaumeis oreepcTid warom 0,25 cm
BAF1 1 Tonkwuit macT nnactvka 5,06x5,06 cv ann vaonuposaHnm
BU1 1 HeonpeHoBbii NPOXogHoiA uaonaTop 2,54x1,27x0,48 cm
L 1 3axm o Garapei ¢ Boisoaamm 30 cm
PARA12 1 Onups napaboAMyeckoro OTpaxarens #UPARA12
PCHTY 1 Onwyas nesaTHoid nnars PCB #IUPCHTO
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2. BcTapbTe KOMIIOHEHTBI, HAUMHAasA C JIEBOM CTOPOHBI MAaKETHOI! MJATHI C nep-
¢opaumeit, cienys rmiaHy, MOKa3saHHOMY Ha pHc. 26.3, s noaxIoYeHus mia-
ThI K IPYTUM CEKLIMAM KOHCTPYKUME M HCNOAB3Ys 2 OTBEPCTHA CripaBa BHHU3Y
B KauecTBe opueHTHPOB. [T1aTa uMeeT pasmepsr 5,72x5,72x0,25 cm. Bmecro
HEe MOXHO UCTIONB30BATh MJIATY ¢ neyaTHoH passoakoi nposoauukos PCB,
KOTOPYIO TAKOKE MOXHO NpHobpecTn yepes caift www.amasingl.com.

Ipy coenHEHNAX NCMOABb3yiiTe BBIBO/IbI KOMIOHEHTOB, COENMHEHMS MEXKIY
KOMIOHEHTaMH NPOBOAATCA ¢ OOPATHOM CTOPOHBI AATH (MOKA3aHbl MYHKTHD-
Hoil1 niuHueit). Co CTOPOHBI YCTRHOBKH KOMIIOHEHTOB MJYT COSAHHEH NS, TIOKa-
3aHHBIE CIUTOMHOM JMHKeE. bosee kpynubie feTaiy pekoMeHIyeTcs npume-
pUThb, TIpEXAe YeM HaYHHaTL Maliky X BLIBOJOB.

Bcerna ns6eraiiTe nepeMbrdek U3 HEH30AMPOBAHHOTO MPOBOAA, HEKAYECTBEH-
HBIX MagHbIX COEAHHEHMI, BO3MOJKHBIX 3aMbIKaHMil BcaencTsve naitkn. Ipo-
BEPLTE KOMIIOHEHTHI CXEMBI YCTPOHCTRA HA HAJIMYME XOJOAHOH NaliKK M HEKa-
YECTBEHHBIX MaAHBIX COEJUMHEHHIA.

O6paTuTe BHHMaHHE Ha NONAPHOCTh KOHAEHCATOPOB, Ha KOPITYCE KOTOPBIX
3HAKOM «t» YKazaHa M0NI0KHTEIbHAA MOJAPHOCTD, JPYFOii BRIBO NOJAAPHOTO
KOHJ[€HCAaTOpa Gy/ieT MMETh, COOTBETCTBEHHO, OTPUUATEBHYIO NOIAPHOCTS,
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Puc. 26.3. MaketHas nnaTa B cbope
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a TaKKe Ha IOJISPHOCTD BCEX MOYTIIPOBOAHHKOBLIX NpuGopos. Lokonenka Kax-
JOH M3 MMKPOCXEM OTNpPEACSIETC KIIOYOM B (hOPME NOJYKpPYyra H BbIBOAOM
MHKpocxeMpl 1 cieBa OT K1ova, BLIBOILI NEPEMEHHDIX CONPOTHBICHUI U THE3-
Ja J1 pomxim pU3HYecKH COBHA/IATL C OTBEPCTHAME JUIs MX ycTanosky 8 RP1.

3. HapexnTe, 3a4HCTHTE M O6aY/ITE NPOBOAA ATt COSAMHEHHH C |1 M npunastii-
Te ux. 9Tn OpPORO/IA AOKIILI OLITL CKPYyYeHDLI 1 MMETDL Juinny 5,08 oM.

4. Haroronbre waccn CHASI, nepeno nanens RP1, kopriyc EN1 u pykosTky
HAND1, xak nokasanio Ha puc. 26.4.

C puc. 26.3

Nomectuie NNacTKOBYD
KPBILIKY AMBMETPOM OKORO 9 CMm
Ha TpyOKY KOPNYCa U BLIPEXLTE
LIEHTRANGHYIO Y8C Tk, UCNONL3YR
BHYTREHHWE CTEHKIK B Ka4YecTee
HaNPaBNRAIOLLNX

L~ W3roroeneHwe waccu.

- NyHKTUPHBLIE AVHUK NOKA3LIBAIOT
MOHTAaXHbIA KO3bipeKk 1,27 cm,
O6parvTe BHUMaHWE Ha DTBEPCTYA
ana SW1, COOTBETCTBYIOLME
OTEEPCTHAM B CEKLMM nadeny RP1

O6paTuTe BHUMAHWE,
410 OTBEPCTHE
nuametpom 4,76 cmBe
EN1 gna pyxoaTkKH
NywLLe BeIPE3aTL C
NOMOLWbLIO
anexTponobavka.
Detani [ONXKHbLI
TO4HO NOAXDAMTE
Apyr x Apyry ana
HaaexHoro
pasMeLeHun
DPYKOSITKM HA MECTE.
cnyxur

TAKKE N AR

pasmeweHus oaHoR RP1 PANEL
BaTapew 8 B unn ‘.

8 nueex AA

<_ 1>
HanpsxeHrem 12 B st
QSTS Q375

OFFIONNVOL  TUNING

114" hole

UsroTosneHvwe nepeaHen naHeny.

Nanens BLIPE3aeTCH U3 ANIOMUHNEBOR
NNacTuHe 9,52x9,52 cm TonwmHoi 1,08 cm.
QTpexLTe yrabl, ST00L NPUAATL NBHENN
Gopmy, NPUENNKEHHYIO K OKDYXHOCTH,
Y4TUTE, YTO OTBENCTUA A0NKHb GbiTh TOYHO
NO3UUMOHNPOBaHL ANA NINABUNLHON
ycranoekw R12, R19, J1

e )

SWI/NU1

Puc. 26.4. OSumia Bua Cekumin KOHCTPYKLMIA yCTPOWCTBa Ana cbopa,
C yKa3aHHLIMK PA3MEPaMW [f19 N3FOTORNEHUS
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- 278" -
Cwm., Bpesky

BU1

KOpOTKWiA KOHTAKT COSAMHAETCA ¢ 6
akpaHom. Cm. puc. 26.4 10 COBAMHEHURA

xabenna c koHTakTamu TD1

AN\

5
=
RP1
MepemenHoe
ConpoTUBREHUE
YPOBHA rPOMKOCTH/ -
BbIKAKO4ATEND Hactpoiika
nutanna R19/51

O6parute BHUMaHue
yto J1 coeanHeH ana
pexuma «MoHo»

Pwc. 26.5. YcTaHOBKA MaKETHOW NNaTthl HA WACCH WM BHELLHWE COEBWHEeHWA NnaThbl

Npumevanne:

OueHb BaxHO 06ecneqnTs NpaBUNbHBIR OTBOA TENNA OT KOHTAKTOB Npeobpasoearens TD'1 nepen Hasanom nanku. Ecnm
Y BaC €CTh COMHEHR, UCNONBIYIATE Ak Mk HAACBAIOLWIMECS COEAMHEHURA A9 OTBOAA Tenna, YuTuTe, YTO KOPOTKMIA KOHTAKT
BHYTPEHHE COBANHEH C KOPNYCOM NpeobpasoBaTena v C3a3emMIeHMeM CXembl, EC Mexay STMM KOHTAKTOM 1 anioMUHUe -
BbIM KOPNYCOM NPUOBPa3UBATENS HET KOPOTKOM0 33aMbiKaHWSA, TC AZHHLHA De0GDa30earTent B pesynbTareneperpesa bynet
uenop4en!

Bbi MOXeTEUCnoNbL308aTsL Gatapero ua 6 anemeHTos AA Ha 9 B unu Ha 12 B c ucnonsaosaHnem B anemeHToB AA, koTopan

pa3ameriaeTcn B pykoatke HA1. Mutanure 12 B no3sonseT ysennumts 38yKOBYIO OTAAHY MANOMOWHONC FPOMKOroBopUTens
8 OM M ero rpoMKoCTDb.
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5. IloproToBbre 06a KOHIA BKPAaHHPOBAHHOTO Kabe A OTIMCAHHBIM HIKE CITOCO-
6om. Ecii McrionbayeTes onuus napabonMyecKoro oTpaXaTenNs, BaM NMoHao-
6utca 45 cM kabGens, ecin HeT ~ 15 oM (puc. 26.5).

PARA12 i !
\ 1 i o i [
HS39 ll \  Omsepcrve ! ,‘
Swa Ana kabens
{venone3yloTen « SH1
3 eunra) \-\::::’/
NyHKTHPHBIE NMHM NOKA3LIBAIOT KPas TPyOxu
xopnyca EN1 c tpems otBepcTisamMmn pna BUHTOB
SW3, k0TOpLIMI Kpenwrcs nepebonmieckan
rapenka PARA12Z. OHm pacnonaraotch Mexny
co6oi nog yrnom 120°
Orperynupyitre CTORHME MEXAY NMIEeBCH
CTOPOHON npeobpasosaren 1 aanHel 4acTso
TaPeNk1 Onn ACCTUXEHNA MAKCUMaNbHOTO
CUrHANA OT M3BECTHOND MCTOYHMKA.
PaCcCnONOKEHNE TBDENKM TAKCKE BAMSET HA
TOYHOCTh HABEABHUA 1 WMPHHY
AHarpamMmbl HENPABREHHOCTH

TpyGka

=25
30earenn

Wcnonkayitte HebGonbluve
BUHTLI U Npopesu B ckobe

Perynmpyemas LNA Be TOYHORA YCTAHOBKW

cxoba

\

Mo noBopy CToA4ei
BOSHbI CM.
OCHOBHOW TeXCT

MNepenHss CTopoHa _/

npeobpazoBarenn
MnacTUkoBas KpbILKa
CAP4 prametpom
4,13 cm
E BTG IFITTTTITIEEST TGS ESGITTEE TS TSI oy £k ks

= Rd

|l

VST TTIITA P I TII T T IOV INE G I T T IRV IR T I I T I I I T2 F DT b I

PextreHoBCkuil BUG TPYGKU NpeoBpa3oBaTeny, NOKA3bIBAIOWMIA CXEMY YCTAHOBKN

Puc. 26.6. OkonyaTtenbHbid BUL KOHCTRYKLUMK YCTPOMCTBA C MCNONL30OBAHMEM OTpaxarens

Mpumeuanne:

BKPAHMPOBaHHDIN KaBENE MMRET A/IHY 45 CM 1 RPOXoANT Yepe3HeGonbLIoe OTEEPCTVE B 3aaHen kpsiwuke CAP3notpa-
xarene PARA12.

TO1 pasmewaercs BnpoxoaHom uaonatope BU1.3arem ata 0o0pka BCTARNSETCA BO BHYTPbL LMNMHAIWMMECKONO KOPITyCa
AHOA 13,2 S, © BHELWHM AnameTpom 4, 13 oM € nOMOLLLIO KornbUeBbix NpoKnanok. Takoe pasmewleqve TD1 dukcupyer
npeobpaiosarent U 3aWMULEET €0 0T TONYKOS.

CoeguHerma npeobpa3osarens BBINONHAKTCA B COOTBETCTBUM C prc. 26.5.
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- aKKypaTHO yaanuTe 1,9 cM BHEmHEH M30AALMK, HO TAK, YTOOHI HE HoBpPE-
AUTB OIVIETKY 3KPaHa;

- TNPOPEXBTE OILIETKY 3KPaHa OCTPLIM MPEAMETOM, HanpuMep GynaBkoid, i
CKPYTUTE U3 HETO MTPOBOJ. AKKYpPaTHO OOIyANTE TONBKO KOHYHMKH, YTOGBI
yAEPKATb COCTABIAIOLIME €TO HUTH BMECTE;

- akkypatHO 3aunctHTe 0,64 M M30aA1MM HEHTPaJLHOTO NMPOBOAA 1 06Ty
auTe;

- TpOBEPBTE roToBbIH KaGenb Ha Ha/IMYUME 3aMBIKAaHHs MM YTEUeK C [IOMO-
IO UZMEPHUTENBHOTO OPHGOPA-MYJIBTUMETPA B PEXXMME MAMEPEHHA CO-
IIPOTHBIEHUS.

Ilpunasiite karymxky L1, koHTakTsl nbesonpecbpasoBaTens U AeMOQUpyIo-

muii pesrcrop Rd apyr k apyry B napaanens, a Taxkxe KOHIb Kabens SH1

(ueHTpanLHyO XUy K OAHOM 06HIei ToOuKe, onneTKy Kabena — K Apyroi),

cum. pyc. 26.5. ITpu nalike 6yaibTe OCTOPOMKHDL, YTOGLI HE NIEPETPETh KOHTAKTH

npeoGpasoBaTeis UM H30IALHIO LEHTPaIbHoro nposoanuka. [Tpn neperpe-

BE KOHTAKTOB KOMIIOHEHT, 0COGEHHO Nbe3onpeobpaszosaTenb, Kak GbL10 CO06-

IEHO BbINE, BHIIAET M3 cTPoA. Bel MokeTe BBITOMHUTE NPOCTOH TECT Ha

Nprbop 6e3 napalonueckoro oTpaxarens C NpeobpasoEBTENEM,
YCTAHOBNEHHBIM, KaK NOKA3aHO Ha puc. 26.4

THE3A0 NOAKNIONEHMS
Hayusos J1

Orteepctve 1/53-20
AR YCT2KOBKY HB LTATHB

R19/S1 - Perynupoeka
FPOMKOCTH/BKNIONEHHE/
ABIKAIOHEHNE NUTAHMS

R12 - HaCTpOoiiKka 4acToTbl

HAND1

N

Kpuiwka 6eTapen

Puc. 26.7. Bug xoHCTPYKUMK yeTpoiictea B c6ope 6e3 MCnONb30BaHWA OTPaXarens
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KOPOTKOE 3aMBbIKAaHHUE MEXKIY METALTMYECKHM KOPIYCOM KOMIIOHEHTa U Ca-
MBEIM KOPOTKMM BbiBOAOM. Ecim conporneiaenne npu stom Beime 1 OM, 3to
O3HAYAET, YTO BBl HCIIOPTHIH 3Ty AETAb ¥ €€ HEOOXOANMO 3aMeHNTD. Mexa-
HMYECKHE COCTMHEHMS € MCIIONB30BAHNEM CKPYYHBAHMS XKIYTa, IPOBOJOYHBIX
rack ¥ T.J. IIOKa3aHe! Beilte (cM. puc. 26.5).

7. CoGepure ycrpoiicTo Kak nokazano. Coopka ¢ ucnonbaosaHneM napabomm-
4eCKOTro OTpakaTens NMoKasaHa Ha puc. 26.6, a Ha puc. 26.7 - Ges Hero.

NpcgnapuTCALHLIC INCKTPHUCCKHE
MCNLITOHUA

Jlrst nposepkn paboTOCNOCOGHOCTH CUCTEMBI BHITIOTHUTE CJIEYIOLINE Al CTBUS:

1. BoiwmnounTte ycTpoiicTeo, nogkmounrte Haymuku HS30, scrabre 6aTapeio 9 B
MopxmounTe M3MepUTENbHEIH NPUGOP-MYIETHMETP B PeXHUME M3MEPEHHS
Toka 100 MA k kOHTakTaM nepexmouaTens R19 u 6nicTpo naMeprTe TOK, KO-
TOPHBI A0/mKeH 6bITh OKoNo 20 MA. OTKIIOUNTE MyTLTUMETP M YCTaHOBUTE
perynarop R19 Ha cpennee nonoxenune. O6parnre BHUMaHUE Ha MATKHI
HIMITALME 3BYK B HAYIIHUKAX. 3aTeM BKIIOUNTE KOMIIBIOTEP WIH TEIEBU30P H
Hactpoiite R19 115 nosmyueHnsa 4eTKOTO TOHOBOTO CUTHAIA OT OAHOTO M3 3THX
HMCTOYHHKOB 3ByKa. BrIKIIoUMTE MCTOYHUMK 3ByKa M MATKO NOTPHTE ABYMA
raJbLaAMM APYT © ApyTa, Cylias B HAyIIHMKaX ACHO Pas/IMYMMBIiL 3syk. ITpo-
BEpLTE BECh JHANA30H PeryIsaTopa Ha BO3HUKHOBEHHE HEeXelaTelbHLIX CHI-
HAJIOB O6PaTHOH CBA3K NITH JIOKHBIX CHTHAIOB.

Tenepr ycrpoHcTBO rOTOBO K OKOHUATENBHOI cGopke. OGpaTiiTe BHUMaHUE
Ha KOHTPOJbHBIE TOUKH M (FOPMY CHTHATOB (CM. puc. 26.2). ®opma u aMumTy-
Ja CUTHANE! AOMAKHEI COOTBETCTBOBATD YKA3AHHBIM Ha puc. 26.2.

2. 3asepmuTe OKOHYATENBHYIO COOPKY, ZOGaBuB napaboamyeckmii oTpaxaTens
PARA12 pns 3HAUNTENBHOTO YBEAWYEHUA JATLHOCTH MPUEMa 3BYKOB 1TpnbGo-
pom (cM. puc. 26.6).

Hmeiire B Buy, YTO Balll NPUGOP MOKET BOCIPHUHUMATD CHIBHBIE MATHUTHHIE
I0J1s1, TOCKOJIbKY OH He 3KpAHHPOBaH OT HUX. BrimonHenue tecta Ha ad ekt Jlorre-
pa, KOTOPpbI# GBI ONMMCaH BHIINE, MO3BOIAET JETKO PA3/IHUMTD 3TH MOJ4.

OcoGoec 3ameuanne: HCnoNL3IORAHKHE
CTOAUCH BONHLI

MoxH0 chOpMHPOBATE CTOAYYIO BOJHY nepes nbe3onpeobpasosateneM TD1 u yryy-
LIUTh YYBCTBUTENBHOCTD ciicTeMbl. HanpaseTe npnbop Ha craGu/ibHEIH HEMHTEHCHB-
HBII HCTOYHMK YIBTPAIBYKOBOH SHEPIHHM M AKKYPATHO OTPEryInpyiiTe paccTosHNe
[0 METALIIYECKO#M MaacTHHBI 2,54X2,54 cM, ycTaHOB/IEHHO# Nepes TMUEBOH CTOpO-
HOI npeoGpa3zosatens, HaGmogaliTe yBeIUUYEHUE CHTHAMA 110 Mepe npubinXeHns
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K nbesonpeobpasopaTenio. ITOT 3¢ ekT GyAcT BO3HUKATH B MOMYBOJIHOBbBIX YMHO-
JKHTENAX M HauboMee CHIBHO TPOARJIATLCH BOIW3u npeobpasobatens. Flcnonbsayiite
COBCTREHHYIO M306PETATEAPHOCTE I MOANGHKALIMH 3TOrO IIPOCTOTO ACHCTBHA.

flononHKUTCALHOE 3GMCUYAHHE NO NOBOYY
NPUMCHCHUA YCTPOHCTRA

INpuSop MOXeET AOCTABHTE HEMATIO BECEJIBIX YACOB JUIA B3POCILIX U AeTei. Hanpu-
Mep, MOXHO CIPATATE TAE-AH00 HeGOARIYIO KOPOGOUKY € reHEPAaTOPOM YaCcTOTH
25 kI, ¥Yakas auarpaMma HanpaBJle€HHOCTH YCTPOICTBA U €ro CrocoGHOCTL PETHCT-
PYPOBATE Pa3TMYHbIE YPOBHHM CHIHAIOB TMIO3BOAAT GLICTPO OGHAPYXHUTE 3TOT COpPS-
‘TaHHbLIN UCTOYHHK ITOCYEPEAHO YYACTHHKAMH Mrphl, MO/, IyTKH u npubayTku! Mmeit-
TE B BHJY, 4TO AA/IBHOCTb JCHCTBHA YCTPOicTBa MOXeT npessimars 400 m! 9t0 faer
MHOTO BAPHAHTOB BLIGOpa MeCTa /11 TAHHMKA C TEHEPATOPOM, H Ballie BooGpaxe-
HUe IMOACKAKET, KaK 3aTPYAHMTL ero nouck. I nposen MHOro NpHATHOTO BpeMeHU
CO CBOMMH JIETEMH U APY3LAMH, HCIIONB3YA B UIpe 3TO OGOPYAOBAHUE.

3anuco BLIXOHOro CUrHANMNO

Brl MOXeTe JIETKO 3aHCaTh BRIXOJHON CUTHAJ € MOMONIBIO 3AIMCBIBAIOIIETO YCTPOH-
CTBa, OAKTICYHB K BEIXOJHOMY THE3Iy HayHIHUKOB AONOJHUTENLHEIH Bxoa. Jlng on-
HOBPEMEHHOI0 NPOCAyIIMBAHUA TIPU 3aNMHCU MOXeT UCTIONbB30BATLCA afanTep «Y».
C azanTepoM MOXHO UCMOAL3OBATH JIBAa KOMILICKTA HAYNIHUKOB C BBIXOZHBIM MMITE-
AaHcoM 8 OM.
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Paszcp Gonesoro nonn

JlaHHBI NPOEKT NOKa3kIBAET, KAK M3rOTOBHMTE HAMPABAEHHEIN pyJHoi Npubop, cno-
COOHLII OTTOHSATE BO BpEMA MPOry/KH arpecCHBHBIX JHKHX H JIOMAIIHKX AKHBOTHBIX
(puc. 27.1). D10 yCTpoiicTBO BHIPabaTHIBAET 3BYKOBBIE KOJIEGAaHMA € BLICOKMM YPOR-
HeM JIaBJIeHHs Ha YaCTOTaX B OCHOBHOM BHIIIE YPOBHA Y€JIOBEYECKOTO BOCIIPHATHS,
KOTOpHBI€e Jiexkat B jvanasone ot 20 kliy m seue. IToT 3ByK GONE3HEH A1 MHOIMX
MHMBOTHBIX, HOCKOJILKY HX CJIyX YyBCTBUTeIbHEI Yenobeyeckoro. [IpuGop MoxkHO Ha-
CTPOHTH U TAKUM 06pa3oM, YTO OH GYZieT BHI3bIBATh OUCHB HEIIPHUATHBIE OLIYIIEHHS
¥ HAXOAAIErocs BOIM3H YeOBEKa.

Puc. 27.1. ®azep Goneroro nona
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YcTpoiicTBO pasMemeHo B IPOYHOM, JIETKOM, ILTACTHYHOM KOPITYCe LIFIHHAPH-
yecko# opmer n3 PVC (noauerHImOUIOpHAa) 1 noxoke Ha 60JbLI0i Jy4eBoil muc-
ToseT-6N1aiizep u3 panTacTideckux (rbMoB'. Oprassl ynpabsieHns BBIXOAHBIM CHP-
HAJIOM DPAaCNOJIOXKEHB! Ha 3ajgHell nmaHeaH, a ajeMeHThl GaTapen mMUTaHuA — B
pyKosaTKe. PaccunThiBaiiTe noTpaTHTE OKOJIO 25 NOANAPOB HA U3TOTOBJICHHE 3TOTO
YALTPa3BYKOBOTO OpY:KHA. Bce neTann fOCTYyNHBE B TOTOBOM Bife, fe()UIIMTHLIE fe-
TAJIH MOXHO NPHOGPECTH Yepe3 caiiT www.amasingl.com.

Bruumanme!  BosgelicTeve 3syrosbiv CUrHQNOM HYQCTOTOR Hke 20 KL Npr YpoeHe 38YKoB0ro gas-
renvn 105 gb Bonee 1 Y MoweT BUBBGTE NOBPEMQBHNE OPraHOB LIYXGE.

Januelii TpoeKT NOKa3k1BaeT, KAK M3roTOBUTL MCIIOALIYIONHI HU3KOBOMIKTHOE §a-
Tapei’moe NnUTaHHE Hal'[paBJ]eHHb[I‘:[ HCTOYHUK HCNPEPLIBHBIX DErYJIHPYCMBEX IO Jac-
TOTE U BPEMEHH Y/ILTPa3ByKOBBIX UaMydeHHH. BrixofHOI ypoBeEs y/ILTpa3ByKOBOro
JapjenHs ycrpoiictea cocrapusier 125 nb. YacToTa nporpaMMupyeTcs: Wi NOCTOAH-
HO MEHAETCA € 33JaHHON BHYTPEHHHMH HACTPOIIKAMH CKOPOCTBHIO M MOYKET HAXOIHTh
€4 B AMATA30HE 3ByKOBLIX YacToT 5~20 kI, Ilpu6op npeaxassaveH B nepsylo Ouepenb
1T PAKTHYECKHX [eJiel 3aluTel 0T HalaJeHnst Pas/IHIHbIX KUBOTHBIX IIH 0byde-
HH#A JKHBOTHBIX Ha ypOBHE€ HHCTHHKTOB, HO MOXXET NPHMMEHATECA B HAYYHLIX [EJIAX
IIPH NPOBENEHUN UCCIEN0BAHMI MO M3YYEEHIO MOBEIEHHA KHBOTHBIX, B aKyCTHYEC-
KHX 3KCMIEPHMEHTAX MM KaK UCTOMHHMK HHTEHCHBHBIX HANPABJIEHHBIX YALTPa3ByKC-
BbIX KOJICOAHMIT 2191 [PYTHX HAYYHBIX WJIH JAGOPaTOPHLIX LieJieil. YCTpoicTBO aBiseT-
CSl IPEKPACHBEIM CPEACTBOM JUISl HCMONb30BAHUA B CENLCKOM HJIHM TIpHycazeGHOM
Xo3saficTRe, A5 GOPEGEL € TPBI3YHAMM: MBIIAMY, KpBICAMU M 3afiaMH, KOTOPLIE JIKO-
GAT JIAKOMMTBLCA KOpO#H IUIONOBBIX AEPEBLEB B 3MMHee Bpems U T.1. HasectHo, yTO
IPEI3YHB YHUYTOXAIOT 10 10% ypoxas npu XpaHeHHH 3epHOBBIX.

Hcrons30BaTe ycTPOHCTBO CAEAyET OCOZHAHHO, HE OTHOCHTECH K HEMY KaK K Ur-
pyuike. Heo6xoauMo co6MoaaTs OCTOPOXKHOCTE, IIOCKOABLKY BO3AEICTBIE IpUGopa
BBI3LIBAET Y BONBIIMHCTBA JIOAEH TOJIOBHYIO 60Jb, TOIHOTY, Pa3npakKUTelbHOCTL
(ocoGenno y Mosopsix xenmun). [1pumensaTs npu6op B paGore ¢ cobakaMu U gpyrH-
MH XHBOTHBIMH TaK#e CIefyeT PasyMHO BO U36eKaHUe HENMPUATHBIX NOCAEACTBU,

Brumanme!  Huinpu kakux OBCTORTEbCTBOX HE HONEABAAKTE NEHEOP HA Yk UK ronoey Henose-
10 € BA3KOro POCCTORHIA, 3TO MOKET BLI3BGTL ONSHL HEeNPWATHLIE OWYLLEHWA U HOHE-
TV BPEQ OPIOHOM CYXQO.

NMpunuunuancHan cXCMa YCcTpoucTna

Taiimep IC2 noaxmouen o cxeMe cTabIIIBHOTO MYABTHBHGpATOPa, paGoTAIONIETO B pe-
AKHUME CBOﬁOI[HbIX KOﬂeﬁaHHﬁ, HaCTOTa KOTOPOrO H3MEHAETCHA IMTEPEMEHHBIM COTIPOTHB-
nenueM RO (puc. 27.2). Pesucrop R10 3asaet ananasoH H3MEHEHHUs! MEPEMEHEHHOTO

! PoccuAHaM-aBTOMOGIIMCTAM YCTPOICTBO HANOMMHAET IEPEHOCHOM npubop AT HM3MepeHHUs CKo-

pocTy aBmxeHns apromobunna, npaktukyemblii npeactasurenamu TAU-TUBBN. - ITpun. uaye. ped.
? PoccMiicKMe HOPMBI 110 YPOBHIO M BpeMeHM BO3AEHCTBUA 3BYKA HA YeJOBEKA HaMHOTO KeCTue. —

Ipum. wayu. peo.
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Puc. 27.2. NpurumnmaneHan cxema ¢azepa 6onesoro nons

conpotunaenns R9. Kounencarop C5, conpotubnenne R9 u pesucrop R10 onpene-
JIAFOT [IMANA30H YacToT npudopa. I1pAMoyroapHeIil BEIXOAHOH CHIHaI € BHIBOAA 3
cxembl IC2 yepes peanCTHBHYIO CXeMy MOCTYHAET Ha YCHJIMTEb MOUIHOCTH, B Kade-
CTBE KOTOPOTO BBICTYIaeT nosiepoii Tpanaucrop Q2. Crok Q2 cMemaercs no nocro-
AHHOMY TOKY ApocceneM pesoHaTopa L1.

IpAMOYronbHBI BHIXOAHOS CHIrHaJ NofacTcA Ha npeobpasosaTens TD1 u B ma-
PALUIeNIbHO COEqMHEHHBIE pe3oHaHCHbIe KaTymku 1.2 v L3. PesonascC, BOSHHMKAIOMMIA
B LIEMH U3 COGCTBEHHOM €MKOCTH KaTyLIeK, HACTPOEYHOro KoHAeHcaropa C8 M uH-
AYKTHBHOCTH, BBI3BIBAET CHHYCOHAAMLHBIN CHTHAJ € ITMKOM OKoJio 25 kI vt OKOJIO
BEPXHEro Npefeia H3MEHEHNA YacToT, 3a/[aHHOro TIPH HACTPOiiKe, 3a cdeT ycuie-
Hus Ha Q2 U3MeHeHNe HaNPAKEHHA B JAHHOM CHHYCOM/IAIbHOM CHTHa/Ie B HECKOMb
KO pa3 GoJbllle M3MEHCHMIT HANPAYKEHHs B HCXOAHOI npAMoyTonbHOIL Boane. Ipe-
obpazosarent TD1 MoxeT ncnone3osaTe 3TH NMMKOBLIE HANPAXKEHHA U1 reHePauMH
3ByKOB C BbICOKMM YPOBHEM JlaBneHHA (€3 NpeBbIIeHUA YPOBHA 3KBUBAICHTHOTO
HaNpPAXKEHUA PAMOYTONLHBIX BOJIH.

Tafimep IC]1 Takxe nogKIOYeH O cxeMe BTOPOro CTabWILHOr0 MyJIETHBHG paTO-
Pa M HCTIONb3YETCS JUIsl BHIPabOTKH Kavalolerocs HapaXeHIA, HeOGX0AUMOro JIs
Mozxy/mposanus gyactoTel 1C2. [lepuon NOBTOpeHNA Ka4aHUHA KOHTPOJIMPYETCS pe-
aucropoM R2, peasicrop R3 orpanuyuBaet fUanasoH nepHoaa MoBTOPEHUA.

IMuranue aia ycrpolicTsa nogaeTcs ot Garaper Bl 1 kHonouHoro nepexmoyare-
na S1. Konpencatop C6 obecneursaeT o6paTHLI# MPOBO BRIXOAHOTO CHrHaIa nepe-
MenHoro Toka, Iluranue Ha sanyckaomue cxemn IC1, 1C2 nopaercs yepea paspassr-
BAIOLIYIO LETb, COCTOALLIYIO M3 pearcropa R7 1 konaexcaropa C3.
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NMopagok c6opknu Ycrpoicraa

I1pu c6opke Qasepa BLINMOAHUTE CAEAYIOIHE NEHCTBUA:

1. PaznoxuTe U HACHTU(GUUUPYITE M0 HASHAYCHUIO M HOMUHAJIAM BCE KOMITO-
HEHTHI U IeTaIH, CBepsTe UX €O crerppukaumeit (tabn. 27.1).

Tabmua 27.1. (heundmxauma pasepa Sonesoro narn

OGoz3navenmne Kon-eo Onucanue Ne 8 Gase

AaHHbIX

R1,R6,R8,R12

4

PeancTop 1kOMm, 0,25 BT (kOpUHHEBLIA-YEPHLIA-KDaCHLIA)

R2/S12 171 MepemeHHsii pesncTop 500 xOm ~ £ MOM,
17 mMm / nepexmonatens 500 kOm — 1 MOm, 17 mm
R3 1 Peznctop 2,2 kOm, 0,25 BT (kpacHuLIA-KpaCHBIA-KDaGCHbBIA)
R4,R5 2 Pe3unctop 10k0m, 0,25 Br (KopUiHEBHIA-4ePHBR1-OpaHXeB L)
R7 1 PesucTop 10 0m, 0,25 BT (kOpUiHEBbLIA-YePHEIA-YEPHLIA)
R9 1 Nepementbid pe3uctop 10 kOm, 17 mm
R10 1 lNopr3oHTaANBHBIR NepeMeHHbIR peancTop SxOm
TOPV30HTANLHOW YCTAHOBKW
R13 1 PeancTop 30 0m, 3 Br (0parxeBbii-YepHbIR-4e pHBIA)
C1,C4 2 Acxoswit konaerncarop 0,01 mkd, 50B
(o] 1 Beprvkanbhuiii anexTponuTueckuii konaencarop 10med, 258
3 1 BepTviibHbIi SNEXTPOMTUHECKWE koHpeHcaTop 100 mk®, 258
92 BepTvaantHbii 3NexTROMTUHNECKUIA koraeHcatop 10mkd, 258
03 1 Mornmadmprsii nneHotHbi koHpencatop 0,01 med, 50B
o] 1 BepTyKanbHLI INEKTPONVTHHECKMIA koHaeHcaTop 1000 mk®, 258
3 1 JOwmckoesii kowaeticatop 0,01 mcd, 2xB
Lt 1 Wnpyxrop c ceppeqHmkamim 2 Hitachi 30.48 Ewn cooTeeTcTBYIOWLIEH IUPPPIL1
GOGMHOM, KaK NOKA3aHO Ha puc. 27.4
L2, L3 2 WHaykmvenan katywka 1 MMHsa mecte RI5Sw R16, U1MH
xak nokasa+o HaPCB
L1 Wnayxropc cepaeynmkamm 2 Hitachi 30.48 Ewn cusn arcrewoweit IUPPP1L1
BOGMHOM, Kak NOKa3aHo ka puc. 27.4
[*]] 1 p-n-p TpasaucTop GP PN2907 GP
Q2 1 TpaH3UCToR NONEBON N-KaHanbHbi IRS30 nnm IRS40 (MOSFET)
C© KaHaNoM Tuna nwnn IR530 wn 540
ICt,1IC2 2 Tarimep 555 s kopryce DIP 555
HS1 1 Cxo6a TennuuTioua A Tpasawnctopos Q1,Q2, nokasarHas Hapwe. 27.4
SW1/NUT 1 BuwHT 1 raiika 6-32 x Y4 nroiima
CLt 1 MpyxusHsiA 3e0kam pia Gatapeit 9 B
BH1 1 Depxatens ana 8 sueex AA 1,5B(B1)
51 1 Khonouswid nepekmosatens SPST
1

PCPPP1IUPCSONIC

MNMevwarHan nnata PCB ww nepdoprpoBaHHan MaketHas
nnara ¢ nepdopauwren oTeepCTWA tuarom 0,25cm

TD1IULMOTRAN 1 MNonspU30BaHHLIA NHR303NEKTPUNECKMIA Npeolpna wiTuns 13006
WR1 90cm BuToii emmnosbit nposon #24, kpacHbiid M CyHWi

WR2 150cm O6moTOUHbIM NpoBoA #24 ona HaMoTkM LT

CAP1 1 MNnacTukoBas kpbittika 4,76 cm (A1)
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TaGmuya 27.1. Cneundukaumnn pasepa Bonesoronona

O6Goanauenne Kon-so Onucauwe Ne B 6ase
AaHHbIX
CAP2, CAP3 2 MnacTvkoBas kpuituka 8,89 v (A3 12), kak nokazaHo Ha puc. 27.5
RP1 1 AMOMHHKEBbIN KBaNPaT #22-24 co CTOpoHOR 7,94 Cm,
KaK NOKa2aHo Ha puc. 27.5
EN1 1 Tpy6kawa PVC 17,78 CM ANMHO C BHELUHMM OameTpom 8,89 cm,
KaK NOKa3aHo Hapuc. 27.5
HAND1 1 Tpy6ka na PVC 15,24 cm AnvHOiA ¢ BHELLUHWM AnameTpom 4,76 cm,

KaK NOKA3aHo Ha puc, 27.5

2. CGopka ycTpoHCTBA IPH HCNIOJIb3OBAHMM IIEYATHOI MAaTHl C PA3BOAKOI e
YaTHRIMM NpoBOAHUKaMU PCB, KOTOpYI0 MOXHO NMPHOGPECTH Yepes caiT
www.amasingl.com, mokasana Ha puc. 27.3. Inaty PCB MOXHO KyniTh Kak on-
UHIO IS HEJOCTATOYHO MOJFOTOBIEHHEIX WIH HETe PIeNHBhIX J1obuTeneii,
a onbITHBbIE JIOGHTEIM MOTYT UCHONL30BaTh MAKETHYIO TUIATY € nepdopaui-
el OTBEPCTHI! M COEAMHATL KOMIOHEHTBE MEKY COGO0# COMacHO MPHHLM-
nMuaIbLHON cxeMe THOKMM nposoaoM. HMcnoarayiliTe pacnonoskeHue KOMMo-
HEHTOB Ha puc. 27.3 kak obpasern Aas ONIpefe/ICHN MECTA PACIIONIOKECHUS
KOMIIOHEHTOB Ha BaLl€H MaKeTHOH IjaTe ¥ CoeMHEeHNA HX MexTy cobof no
cxeme. OTaenbHplEe BEIBO/IbI KOMITOHEHTOB GYAYT HCIMO/5H30BATHCA B KaueCTBE

-AUX# -LED+ RIS

- m‘ —
= Ri8
Sk =
-
S wgma O)
[ ] — ] -
F1 "R Ha aTane 4 3amermte R15, R16 Ha
- IC8 &, MHOYKTMBHOCTK L2, 1.3
C s CB HOMUHANOM 1 MTH
Ca [ I
‘s OG6partnTe BHAMaHWe, 4TO He BCe
L ]

Cxoba rennocoreona nna Q2 re
c2 NOKa3aMa Ha 3TOM YepTexe

Q2 R13 | peramm, obosHaveHHbie ha
@ TEST l . | - NE4ATHON NNATE, NENOMIYIOTCA
icz P4 [ZI p— @ B HACTORLUEM NPOEKTE

Hepxarens 6arapen o 8
aueex AA Hanpsixennem 128,  Brkmouerne/Buknodvenve BrMOueHWE/BKIIOHEHHE
BCTaBARGTCA B PYKOATKY M perynmpoBka 4acTothbl W PEryNMPOBKA KAU2HWA HaCTOThI

Puc. 27.3. CHopka yCTPOWCTBA C MCMONLIOBAHMEM NEYaTHOM NNaTwbl
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ToYek coeguHeHMA. I1popeanTe ycTaHOBKY KOMIIOHEHTOB B OTBEPCTHA Ma-
KEeTHOM IIAaTkl, HO MOKA HE OTPE3aiiTe MX BHIBOJILL, 4 JY4lile BPeMCHHO 3ar-
HUTE, YTOGHI IPEeAOTBPATUTH BbINAleHUe KOMIIOHEHTOB U3 ILiaThl. Eciy Bel
ucnonesayere mwaty PCB, MOxHO nponryctuts 3T0T 3T41l.

3. Tlepea cOOpKOH BHINOJHAETCA TIOATOTOBUTENbHAA PaboTa IO H3roTOBACHHUIO
TErUIooTBOAA JUIsl Tparancropa Q2 B BIE CKOOLI U3 aTIOMIHIEBOI IJIACTHH-
km 1,9x5,08x0,16 cm. Coraure ee nocepeanse nox yrom 90° 1 npoceepnnre
OTBEPCTHE 1A BUHTa ¥ raitku SW1,/NU1. 3arem ycranosure Q2 Ha TeTnooT-
BOJI, KaK NOKA3aHO Ha pHC. 27.4.

Cbopka,
nokassieatowan L1

MonoewHa
cepaevHuKa
, Ans Gonbluen ICHOCTY 0BmoTKa
LUEeNWKOM He NOKa3aHa Ha PUCYHKe
Croba
Bobuta

Tennooveona Q2
Hamovaiite 50 emtkos

MNonoeuwxa
CepaeqHMKa

Puc. 27.4. C6opka vHaykTMBHOCTM L1 1 tennoovBoga HS1 gna tpanaucTopa Q2

4. Tlopsanok ycTaHOBKY M MAHKH KOMIIOHEHTOB Ha IL1aTy JIyulile NPOBOANTE B Clie-

Ayionieii nocie0BaTeIbHOCTH:

~  BCTaBbTE 1 MPOBEUTE NaiKy BEIBOAOB NOCTOAHHEIX PE3HCTOPOB MOIHOC-
ThI0 paccestus 0,25 Br: R1, R6, RS, R12; R3; R4, R5; R7;

~ 3aTeM MMPOBEANTE AHAJIOTHYIHYIO ONEPALMIO C TOCTORHHBIM PE3HCTOPOM Ha
3 Bt — R10 u nepemenHbM conporusneHueM R13;

- yYCTaHOBUTE YIIPABAAIONHE NEpeMEeHHbte conpoTuieHns R2,/52 1 RY Ha
ATy, MpUYeM 3TH PE3UCTOPHI PACIIONATAIOTCS NEPIIEHINKYAAPHO IL1aTe
KaK MOXKHO GIKe K ee noBepxHocTH. [afiky BEIBOJOB BeANTe KOPOTKMMM
ribkvMmMH nposogaMy. OIHY KOHUBI IPOBOAOB NPHUMASHTE K BRIBOAAM pe-
31CTOPOB, a ipyTue — K GAMKaHIINM META/UIM3UPOBAHHBIM OTBEPCTUAM
ILTaThl PSAOM € COOTBETCTBYIONIMMI BriBOAaME pesucTopoB R2,/52 11 R9.
Peaucrop R2 coBmenien B kopiryce ¢ BoikIodaTeneM S2. 3o yno6uo. O6pa-
TiTe BHMMaHKe, 4To R11 11 R14 B nanHoi1 cxeMe He MCnonbayioTcs, a MeCTa
HOJ YCTRHOBKY PE3HUCTOpOB, 06GosHaveHHsle R16 1 R17, ncnonssylores nop
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ycranopxy MHaykTHBHOCTe# L2 n L3, Tnata ynusepcanbHas n ucnonbay-
€TCA B npyrux npoex'i‘ax, MMO3TOMY BO3MOMHBI II€PECTAHOBKH,

— BCTABBTE H npunaﬂﬁ're BBIBC/bI HEINIEKTPOIUTHYECKHX KOHACHCATOPOB
Cl, C4, C5, C8 x MeTaJuTH3IUPOBAHHBIM OTBEPCTHAM, B KOTOPBIE BCTABJIE-
HBI BHIBOJIbI KOHJIEHCATOPOB;

—  BCTaBETE MNEKTPOIMTHYECKHE KoHeHcaTopel C2, C3 u C6, cobmonasn nonsap-
HOCTD (3HAK «+» HAa KOPITyce KOHAEHCATOPA), U MPHIAasiiTe K METALUIM3HPO-
BaHHBIM OTBEPCTHSM, B KOTOPbIC BCTAB/ACHBI BHIBOABI KOHACHCATOPOB;

- obparure BHMManue, uTo C7 B IaHHOI CXeMe He HCIIOMb3yeTCs;

~ BCTAaBBTE M 3amafgiiTe BHIBOJALI MOJYNPOBOAHHKOBBIX TpaH3uCTopos Q1,
Q2, muxpocxem IC1, IC2. O6paTrTe BHMMaHME, uTO Q2 YCTAaHOBJCH Ha
rerooTBon HS1 ¢ momMomeio BuHTa M raliku SW1,/NUI;

- BCTABETE /iBE MPOBOJIOUHBIE TIEPEMBIUKH;

—~ BCTaBETE W 3amasiTe BHIBOJBI ABYX KaTymek 1 mIH pmecTo R15 n R16;

— BcTaBbre KpacHbiit npoeoj CL1 u npoesoj 25 cM wia S1, xak nokasavo Ha
PHMCYHKE;

— BCTaBbTE ABa MpOBOAa 25 cM s npeoGpazosatens TDI.

5. CobGepure xaTyuky Apoccens L1, nHamoras 50 BUTKOB 0OMOTOYMHOIO NpoOBOA
#24 Ha HeilnoHOBYIO GOGKHY Kak MOKHO posHee. OCTaBETE 10 NATL CAHTUMET-
POB € KOKIOTO XOHIIA, 3a4NCTHTE UX U OGIYAUTE TIPUIOEM Ui HAJEKHOrO
coesiHeHns co cxeMoit. Cobepure Il-o6paznblii cepaeunnk (cM. puc. 27.4).
Iponoxmre ¢ kaxA0#H CTOPOHBI TOJOCKH B3 KapToHa 0,008 cM, roro 0,016 cm.
Ecim y Bac ectb KOMGMHMPOBAHHBII IPUGOP — MyAETUMETP, H3MEPETE HHAYK-
THUBHOCTDb, KOTOPas IOJIKHA cocTaBnaTb 1,5 MIH.

6. HO,E[KJ'I]O'-{HTC KaTYIJ.IKy " npnxpenme €€ K ILTaTE C MOMOIHBIO CIUINKOHOBOMH
pesusnl RTV wm jpyroro moaxoadmero are3ansa JUis IpUEIeHBaHN.

7. IomwnounTe npeasapuTenbyo bee nposoya k TD1, S, CL1.

8. IlpoBsepkTe BCE COEAMHEHNS HAa BO3MOKHBIE 3aMbIKAHNA MMAAHBIX COEAUHERHH
H INMPOBOJIOYHBIX MOCTOB, HEKAYECTBCHHYIO Haﬁl{y, COOTBETCTBHAE HOMHUHANOB
KOMITOHEHTOB cnieluKaLiy, pacnonoxeHne U opuenTtanmic Q1, Q2, C3,
C6, pacionoxenne u opuenrauo IC1, IC2 B cooTBeTCTBHH ¢ KMOYOM (BBI-
€MKa € OfHO# CTOPOHBI MHKPOCXEMbI, H CJIEBA OT HEro HaXoAHUTCA BbIBOJA 1
MHKPOCX€MBI, YKa3bIBAIOLHI Haya/lo HyMEPALMH BEIBOLOB MUKPOCXEMBI).

NpegnapurenvHuic 3nCKTPHYCCHHE
HCNLITOHUA

Jina mposeJieHs MCBITAHKMI Balllero yCTpoHicTRa BBINOJIHHUTE CIEAYIONHE ReHCTBHS:

1. IlosepHMTE OCH NEPEMEBHBIX CONPOTHBIEHHH JI0 ynopa 110 YacoBOH cTpen-
xe. ¥CTaHOBHTE MOC/IEACBATENBHO 8 2/IeMEHTOB MUTaHUA AA B JiepxaTesb B
pyxoaTtke BHI, xak nokasano na puc. 27.5.

HimeiiTe B B, YTO KCIIONB30BaHKE TAGOPATOPHOTO PETY/IMPYeMOro NCTOYHHKA
NUTaHKA, CIIOcOOHOoro obecneynnarh 12 B, 1 A nocroaHHOr0 TOKA, COBMEIIEHHBIM



Cpwc. 27.3

CAP1

Nanens 8LPe33aeTCH U3 AMOMUHWEA
0,09 cm pazmepamm B,26x8,26 cm

OTBEpCTME AMAMETPOM C) /
4. 74cm e ENT ana \‘

PYKOATKU NyrLUe 8Cero

gﬁgmcﬁm MpoceepnvTe OTBEPCTUE B

Detany NONXHb TOYHO PYKOSITKE AN51 KHOMOYHOTO

NOAXOANTL ARYT K ! nepexncyarens S1.

BDYTY 15| HA[EXHOMO BoamoXHO, NpUaeTCs

Pa3MeLEHNA PYKORTKM SHNONHATL yrhyGnenne
na raeu

Ha mecTe, PyroaTtka
CNYXMUT TACKE 1 ANS
pasmeLLeHmns OaHOR
Garapen 12 B ua

8 sueex AA HANDL

= @ @

MNomecTuTe 2 NNacTMKoBLe

KpBILWKK Ha TpyOKy Koprnyca n

BLIPEXLTE LIEHTPANLHYIO YacTb,

WCNONb3YA BHYTPEHHWE CTEHKM

B K34YeCcTBe HANPaBAFIoWWX, f
O6pexsTe yrnb A0S NPUEAHUA

KPYroeo# Gopmb

HaroroBneHue nepenHer naHem

Puc. 27.5. OxoHuatensHulii BUA, yCTPONCTEA B pa3obpaHHOM Buae

XOT# 6Bl CO CTPENIOYHBIMY BOJISTMETPOM 1 aMIIEPMETPOM, MOXKET 3HAYMTE b
HO OGJIErYUTH BBITNIOJHEHHE OCTA/ILHBIX 3TAIIOB U [POBEPKY paGoTEI aHAIOTHY-
HBIX YCTPONCTE.

Haxmure kHonky S1, 11 BBl yeHBILIHTE TPOMKUI, IIPOH3HTENLHEI 3ByK 13 TD1.
HameprTe TOK Harpyaky GaTapeu, NOMUROYHBIIMCH AMIIEPMETPOM TIOCENIORA-
TespHO ¢ Garapeeil. AMilepMeTp GyAeT NOKA3bIBaThL TOK Harpyskx B 300400 mMA.
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3. INopepHute och NpoTHPR wacoBoi crpeaknt RY 1 sameTrte, uTo no Mepe Bpa-
menns RO gacroTa ysennumsaeTca 1o BEPXHEro 3ByKOBOrO HANa3oHa, MOJ-
HHMAACK 3aTEM BHIIIE YPOBHSA BOCHPUATHA yenoBekoM (or 20 k). 3atem u3-
MepPBTe TOK, TOK HarPy3sku ymeHpunuica u ctaa 100-200 MA.

4. Eciu y Bac ecTh ocruunorpad, BH MoxeTe HaGmonaTe ¢GopMy BOMHEE
(em. puc. 27.2).

5. BxmouuTe perynaTop kayanwsa wactotel R2,/52 u nabmoaaiire, xak n3aMeHs-
€TCSl MOZYAUPOBAHHE YACTOTH NPH HICTIONL30BAHHU 3TOTO PETYAATORA,

Bunmanmel  BugsTe oCcToLOMHY, NOCKONBKY HEKOTOPBIS BEMHUHE HOCTOTH KANQHIA MOTYT BLI3BGTS
HWNSNTVNECKUE NPUNAGKA 1 gPYIe HewenaTenoHble 3QQerTy Y mogei co c1aboim
agoposbem. HacToty kavora 7—-20 L ¢iegyeT MCNoME308aTE ¢ CCTOPOMHOCTLIO! .

OxoHuarenvHan c6opka

3apepIraionie 3Tkl 3aKTI0YaI0TCA B CIEAYIOLEM:

1. Boipeskere 3aiHI00 NaHesb U3 amoMHENA 8,26x8,26 cm. Buinoanure orsep-
CTH A5 OPraloB yupasiaeHus (cM. puc. 27.5).

2. Hsrorosrre kprimky CAP2 1 CAP3 ua miacTikoBbix kpelmek 8,9 cm. IMoMec-
THUTE KPHIIIKYA Ha TPYOKy KOPIyca U BRIPEXKBTE LEHTPAIBHYIO 4ACTh, UCIOJb-
3ys BHYTPEHHUE CTEHKH B KA4€CTBE HANPABJIAIOMNX. DTH KpblKu GyayT yaep-
JKHBATh NpeoGpasoBaTesb U 33IHIOI0 [TAHEIb BHYTPH KOPIyca.

3. Hsroropsre EN1 u HANDI ua MarepuasoB, yKa3aHHBIX B crieiH¢HKaIH.
INponenaiiTe oTBepcTHE B OCHOBHOM KoOpIIyce JJisi pykoaTki. OTBepcTue A0
XKHO obecnednBaTh IWIOTHOE NpraeraHie. CKleiiTe 3TH YacTu BMecTe.

4. BpInonHUTE OKOHYATENLHYI0 COOPKY, CBepUBIIMCE C puc. 27.5.

,I[uanaaoﬂ qyacToT npuﬁopa C HCNIOJBb30BAHHBIMH 30€CH A€TAJAMH COCTABJIAET
4-20 It Jwarasol MOXHO H3MEHATE, YBeHYLBas Bexiundy Ch s nonmxeHus
YacTOTh! M yMeHbinasn sesinunHy Cb s ee nosbimenus. [poseaure akcnepumen-
ThI, 4TO6bI IOCTUTHYTH JKEAAEMOTO peayabTaTa. Jluana3on kayaHHsA NPH UCIOJIb3ye-
MbIX paguoaneMeHTax coctapaseT 4-50 Itt. OnpeaeneHuble YacTOTHI Ka4aHHA B Npe-
Aeax 5-20 Iy MOryT BbI3BaTh rOJNIOBOKPY:KEHUE WIH 3MWIEATHYECKUE TIPUNAKH Y
crabbIX 3710pPOBLeM mioaei. FIX ayume HCKmouuTh. [Ins HaMeHeHHUS 4acTOTh KagyaHHA
MO¥kHO MeHATh C2 asanormyuHo Cb.

3ByKoBOe JlaBieHHe MeHseTca B npenenax 100-130 ab Ha paccroanun 40 cMm B
3ABMCVIMOCTH OT YACTOTHI.

! Bo n3bemaHne HeXeNAaTeNbHBIX NOCAeACTBHI NyyIlle MCKMIOMHTE 4acTOTH Kavanua nixe 21 T,
M3 KOTOPBIX HanGojee OmacHa MO MEAHMUHHCKMM NoOKasaHMAM wacrtota 7 Tu. KoHtponmposats
HacTOTHl Ka4waHMA HYXHO No wacToTomepy — Ipum. nayu. ped.
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3QUIMTHOA CHCTEMO
€ CO3QQHHCM
Gonenoro noan

9Ta maBa npeiaraeT NpeKpacHoe CPeACTRO IS 3AIMTHI JOMA M MMYIIECTBA OT HECAH-
KIMOHHMPOBAHHOTO MPOHHMKHOBEHMSA HETIPOIIEHBIX IIOCETHTEIEH, BHI3LIBAIOIIEE HE3HA-
YHUTENLHBIE NOC/EACTBHS HENETAILHEIM (HECMEPTENbHbLIM) BO3ciicTBHEM HA MX Opra-
Hu3M. BKmoyeHHEIe peoGpa3oBaTeNH, pa3MeIieHHBIE B OIPEAEIEHHOM MOPJIKE 10
nepuMerpy (ecmi HeoOGXOAUMO BAIMIATE TEPPHUTOPHIO, HATIPIMED, 3arOPORHLII I0M
HUIH CAMO YKIUTHILIE), ©0GpasyIoT HoJIE CI0KHBIX 3BYKOBBIX CUTHA/IOR ¥ YZAPHLIX BOJIH, KO-
TOPOE BLILIBAET HETIPHUATHLIE OIIYIIEHNA M I€30PHEHTHDYET HapyIvTe. 3T0 Bo3jei-
CTBHE GE3BPEAHO, HO OTOMBAET JKEJIAHUE COBEPILATEL BTOPKEHHUE B 33/JAHHYIO 30HY.

* JlocTaToyHo nMpocTas 3AEKTPOHHAA CHCTEMA MOXET 06GeCrneuMBaTh MUTAHHE 10
8 npeobpasosareneii, pacnoyoxeHHBIX Ha 33 aHHOI TeppHuTopun (puc. 28.1).

Puc. 28.1. ®asepHas cuctema OXpaHs MMyLLEeCTBa
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Brnmanne!

He pabotaifte ¢ TOR CUCTEMOR NPOQOMIKMTENHOR BPEMA NP BHICOKOM MOLLIHOCTH
BLXOQHOMC CUHANG HO HacToTaX Huke 20 KU, ExegresHoe 3BYKCBOS gOBNSHVIE NPW
ypoeHe curHana 105 gb 8 Tevenvie Bonee 1 4 momeT NPHYBeCT K HOPYWEHWAM CIYXQ.
M1 NEQBUILHOM YCNONB30BAHKIM QOHHLIA NEWOOP KCNONB3YETCA KOK CPEQCTBO C Gr-
LOHVHEHHOR ISPMQUNECKOR OTBETCTBEHHOCTHIO. OH HE QOMKEH BLBLIBOTL CEPLE3HLIX
NOBPZKGEHUIA 1 TROBM.

B TpeBOXHOE COCTOAHHE CHCTEMA MOMET MPHIATH € IOMOLIBIO HEPETIOYATE HIH
3a CYET CMTHANA, TIONIOGHOTO CUHAJTY OT HAIEH JIA3epHOI CHCTEMBI 3aIUMTH! MMYIIECTBA,
onmMcaHHOM B mase 12 «Jlasephas orpana». [1py COBMECTHOM MCIIONBL30BAHMM ITHX IBYX
MPOEKTOB MOXHO IIOCTPOHTEL KPGEKTUBHYIO KOMOHHHPOBAHHYIO CHCTEMY OOHAPYACHHS
IPOHMKHOBEHHS M CACPKUBAHMSA, HCHOAB3YIONTYIO B2 MPHHIMIA IeHCTBUA OXpaHHOMH
cucteMbl. PaccuuTtsisaiire notpatutsb 01 50 10 100 foniapos, negHIMTHIE KOMIIOHEH-
Thl M IETAIM MOKHO MPHOGpECTH yepes Hai caiiT wwwamasingl.com. Crienpikariyn
ycTpoiicTea siaHa B Tab. 28.1.

Tabmya 28.1. (heundurauma OISOHONG YTPOHTBA 3AWMTH MMLUWIECTBO € CO3gOHMEM SoNesonInonn

O6oznaveHue Kon-so OnucaHne Ne 8 Gase
DaHHBIX
R1,R6,R8,
R18-R21 7 PeauncTop 1kOm, 0,25 BT (KOpyvMHEBLIA-4ePHLIA-KDACHLIA)
R2/S2 1/1 Nepementoe conpomrnenmne 500 kOM, nepexmosarens 500 kOm
R3 1 Peauctop 2,2 xOm, 0,25 BT {KpaCHLIR-KPACHLRA-KDACHLIA)
R4,R5 2 Peavctop 10k0m, 0,25 BT (KOPVHHEBBHA-YEPHLIA-OPAHXEBLIA)
R7 1 Peauctop 10 Om, 0,25 BT (KOpHUHHEBLIA-YEDHLIR-YE DHBIA)
R9/S51 11 Nepemenroe corpominenve 10 kOm, nepexmoqarens 10 kOm
R0 1 NoAcTpoesHLIA peancTop 5 kOM
R11 1 Peanctop 470 0m, 0,25 BT (XenThid-NypriypHbIii-KOPMYHEBLIA) Ohms
R13-R16 4 Pesuctop 0,47 Om, 3 BT (xenTui#-IypaypHbii- S8pefisHblii)
R17A,R17B 2 Peanctop 120 0m, 1 BT (KOPUMHEBLIA-KPACHLIA-KORUMHES bit)
R22,R23,R24 3 Peauctop 39 xOm, 0,25 Bt (74 680x03080-6ENiA-0paHKeBLIA)
cica 2 Brcrosoi konpencatop 0,01 med, 50B
c2 1 SAnexTponMTUHECKIA KOHIHCETUD 10MKD, 25B
3 1 JnexTpoVTHHECKMA korAaHcTLO 100 med, 25B
195 1 Nomadmprbii xonaexcarop 0,033 Mk, 50B
[0} 1 SnexTponuTHecKwii undencat ) 1000 mxd, 258
(8] 1 Nomnponunenoewii koHaencatop 0,22 kD, 250B
C10,C11 2 Moavadwptii konpecatop 0,1 vkd, 50B
L1 1 Jpoccens 1 Ml (cm. prc. 28.8) UJ1MHPPC
L2,L3 2 WHoyxTvBHanA kaTywka 1 mH, 0,25 A UIMH
IC1,IC2 2 Taimep 555 B xopriyce 565 DIP
IC3 1 CMOS 4001, 6 wopTopne B kopryce DIP
Ic4 1 CMOS 4049, nieeprop/Gydep s kopryce DIP
[+l 1 p-n-pTpaHaucTop PN2907 GP
Q2 1 TpaH3vncTop NONEBOR R-KananbHbiid MowHbiA IRF540 (MOSFET)
sopiyce TO220{RF540
D1-D3 3 Kpemnwessie proas ING 14
LED 1 Coorywn L
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TaGanua 28.1. Cneundmraumn GasepHoro YrponcTaa SCLLMTH MMUYWECTBN € CO3gaH1em Gunearrt nona

(omoraHE)
0O6o3naveHue Kon-so OnucaHwe Ne B 6ase
AaHHbIX
TD1-TD4 4 NonspusoBaHHLIe Kepammseckve npeobpasosareny IUMOTRAN
BLICOKOI MOLLHOCTH
S4, 55 2 KHONO4HbLIN NnepexmoyaTtens 663 HrkCalMMMrHOBEHHOTO AeiCTBNA
J1,42,43, J6 4 He3na Bxona 2eyxocHuMaTens RCA, yCTaHaBNMBAEMBIE HE LLIACCH
P1,P2,P3,P6 4 U rexep 3BYKOCHUMATENA, COOTBETCTBYIOLIME THE30aM
DCJACK 1 He300 NOCTOAHHOMO Toxa 2,1 MM
F1 1 Depxarent NNaBKoro NPEAOXPaHUTENA ANA YCTAHORIKA HA NaHeNb
LEDRET 1 TNPOXOAHON MBONATOP ANA G T X W8 42
PCPPP1 1 NevarHan nnara PCB IUPCSONIC
PB1 1 AnsTepHaTMBHAEN MAKETHAR NNATA PA3MEDPaMK
5,08x7,62 cm c nepgropaLyeit oTeepcTwil wiarom 0,25 cm
HS1 1 Croba Tenmuorecsa ana TpaHavcropos Q1,G2,
. WMArOTOBNEHHANA KaK NOKA3aHD
SW1/MNU1 1 BuHT 1 raitka 6-32x%/; moiima ang npyKpenmesms Teniooreoaa k Q2
Swe 4 Bt 1na Kpbitewm #6:3/; movma
FEET 4 Camoxnemumnecn peamHoeble HoXkn 1,27 cm
CHASSIS 1 MeranamecKoe LAacCH, U3roTOBNEHHOE Kak NOKA3aHO
COVER 1 INacTVIKOBas KPLILLKAE, O OTASTCTIVIOLLAR LLaccH
Onucanne npoekra

Onncannoe 3aecCh H3aenne l'[pe}.'[HaBHH'-IEHO il b paﬁOTbI B Ka4Y€CTBC CUCTEMEBI 3aI{H-
THI UIMYINECTBA WM JoMa. OHO COCTOHT M3 NOJIS 3BYKOBOH H yJBTPa3sByKOBOMH sHep-
ruu, obnaxaoniell BLICOKMM YPOBHEM 3BYKOBOTC JaBJICHHSA, KOTOPOE BKAIOYAETCH,
KOrjaa 06Hapy)1mnae’rc5! HCCBHKLIHOHHPOBHHHOC BTOP)KEH]{IC.
Cpeacrsa o6Hapy>XeHHs peaM3yloT caeayloune hyHKUuMHI:

® «IPOBOJIOYHOE 3arpax/ieHHE» WJIH 3aMKHYTOE€ IPOCTPaHCTBO, HANPUMEP,
CTEKNAHHDbIC OKHA W IBEPU C HAKICEHHOM JIEHTO#, OTKPBITHE KOTOPBIX BKIK-
YaeT ycTPOHCTBO. Ja PyHKUMA peajH3yeTcs ¢ HOMOLpo |3;
®  BXOJIHOI «BBIKIIOYATENb>», 3aMBIKAHKE KOTOPOTO Ha 3€MJIIO BKIIOYAET YCTPOIt-
CTBO. 3TO MOKET MMETh MECTO NIpH HA’KaTHH KHOIIKM, OTKpPBIBAHHH JABEPH U
Ap. Dra QyHKUMA peagInayeTcs ¢ moMoupo J1;
®  BX0/| «ITOJIOKHUTENEHOrC YpOBHA», PH KOTOPOM YCTPOMCTBO 3atyCKaeTCa HM-
NyJBCOM KU YPOBHEM HATIPSKEHHUA OT JIPYToro oGopyaosaHus 0GHapY:KeHMS,
l'lOJIOﬁHOFO HH(])paKpﬂCHbIM HpHﬁOpaM perncrpanuM NpOHUKHOBEHWs, JBH-
AKEeHMA WIH cMcTeMaM oGHapy:XeHHsA 3ByKa. 3T1a (PYHKUMA peaam3syeTcs C Io-
mobio J1.

Kuonxu «Tect» u «Copoc» obecrieynBaIoT yIrpagieHue CHCTEMOI.
IMpn akTHBanMM pexuma « [peBora» ¢ MOMOIIBIO YKa3aHHBIX BHINIE CPEACTB BKIIO-
YaeTCs MCTOYHMK AKyCTHYECKOH yIBTpa3sBykoOBOil 3HEPIMH, KOTOPAs OKA3LIBAET HA
HAPYUINTENA ONIPEACTIEHHOE HCNIPDHATHOC BO3ACHCTBHE. 310 MOryT ObITH OUIyLUIEHHA
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AuckoM¢OpTa, HAYHHAA OT CIIBHOH roIoBHO# GoNK, NoTepH OpHeHTauuH 10 6onee 6o-
JIEBHEHHEIX, HO HEJICTAJbHLIX Bo3aeHcTBHi. TperoxHbie 1 GOe3HEeHHEIC OLYIICHN
BLIHYKIAIOT YEIOBEKA OTKA3ATLCH OT 3aTEH 3alTH Ha TEPPHTOPMIO, TAE YCTAaHOBAEHO
ycTpoiicTso. Brenniye HacTpOHKH TIO3BOMNAIOT NOALIOBATEMO BHIGPATL ONHMH M3 JIBYX
BUWIOB HACTPOEK: HACTPOHKY IO YYBCTBHUTENIBHOCTH — ACHO CJIBIINMEIE 3BYKH, KOTOPHIE
CIYXAT B KAYECTBE CUrHA/a TPEBOTH; HACTPOMKY IT0 MAKCHMYMY S3HEPIUH — Y/IbTPA3BYKO-
BY10 SHEPTHIO, OKa3BIBAIONIYO (ravonornyeckHil adpdekt, nip o6e HacTpoKH cpasy.

Yposens 3ByK0BOTO faBsicHua cocTaBnaeT MeHee 130 1B u He Bet3oBeT HeoGpa-
THUMBIX TIOCNE/ICTBH, €CTH BpeMs BO3ACHCTBIA HENPO/OLKHTENEHO. ITo aTHM npu-
YUHAM JJIHTENLHOE Bo3fieHcTBHE He pexoMenayeTcd. HawryympM aBnaeTca papH-
auT, 9T00bI BO3AEHCTBHE NMPOAOKAIOCE MeHee 1 u NpH YacToTe MEHee 20 Iy 1
3BykoBoM gaprneruu 105 ab 1 Beiure. ITpoTHBONOKA3aHUEM K IPUMEHEHMIO MOMKET
6LITL HCNIOJIb30OBAHHE yCTpOHCTBa IPOTHUB MOJIOABIX KEHIUH, ocoGeHHO GepeMeH-
HEIX. CHCTeMa cocTOMT U3 G/I0KA THTAHUA B YIPaBJieHHA U Npecbpasosarencit. Onun
6710k IMTAHUA U yTIpapieHuA obecneyreaeT paboTy N0 6 yaIeHHO pacioNoXeHHBIX
npeobpazosarenci. OHH pasMem@aTcsa TakHM 06pasoM, YTOGBI KOHTPOJANPOBATE
BO3MOKHbIE 30HBI IPOHHMKHOBEHUA H BTOP)KEHHS, YUHTHIBAS, YTO KLKALIH mpeoGpa-
30BaTEIb MOXKET obecnieunTs Bo3peHcTere o 118 nb na paccrosnum 1 M ot ucrou-
HHMKA 3BYKa H YMEHbIUAeTCs Ha 346 npy yIBOEHMM PaccTOAHMA OT MCTOYHHKA, TaK
KaK YPOBEHEL 3BYKOBOTO JIABIECHHS ABJIAETCA JIoTaprdMuyeckon pyHkmedi ot paccro-
AHUA A0 UCTOYHHUKA 3BYKA,

Onucanue cxemol 3anycKa

Taitmep xauanma vactors! IC1 1 ynpasnsemsrit renepatop 1C2 BononHeHs no cxe-
Me MyasTnBHOpaTopa Ha taliMepe 555 (puc. 28.2).

IC1, kak yxe 6bUI0 OTMEUEHO BbILIE, UCIIOJIL3YETCA 118 (POPMHPOBAHHA KAYalo-
IIETO HANpsKeHH:A. BpeMsasazaiomeit wenbio, HEOGXOAMMOM A4 MOAYASALHH YacTo-
ot IC2, sBnarotTca nonapHuiil kongencatop C2 u pesucroper R3 u nepemennoe co-
npotusneHue R2. HeoGxonMo saMeTHTh, uTo pesuctop R3 orpaninunBaet HHKHKN
npejesT MEPHOAA MOBTOPEHHA M Ny4Ile, YTOObI €r0 HOMMHAJ NIPH BBHIBEAECHHOM /10
Hyns conpotuniennn R2 cosmectno ¢ C2 uMen NOCTOAHHYIO BpEMEHH, COOTBETCTBY-
IOILYI0 HEbKHEH yacToTe kayanua ot 20 Iy v eeire. Kongencarop C2 3anaer auana-
30H BPEMEHH KAYAHUS, 4 YACTOTA KAYaHHA ONPEACIAETCH NePEMEHHBIM COTIPOTHE-
saenneM R2. B pesynbraTe, 3a cYeT paspsja-3apaja koHjieHcaTopa Ha smxozge ICI,
BHIPaGaTHBAETCA HaNPsKEHHE, KOTOpoe CHUMaeTcs ¢ BeiBozio 2,6 IC1 1 yepes pe-
aucrop R4 noctynaer Ha 6a3sy sMHTTEpHOTO nopTopHTena Q1, a ¢ ero Harpyskn R5
depes orpaHHYHTEeNbHbIH pesucTop R7 nogaetca Ha eiBoa 5 IC2. OHo obecnieynsa-
€T MOAY/IMpYIolee HANPSKeHne, HeoGXoIHMoe 11 reHepaLH Kayamomeiics Buco-
KO#1 yacToThl, BeipaGaTepaeMoii IC2. O6paTHTe BHHMaHHe, YTO 3TOT CHIHAN IETKO
BBLIKTIOYHUTh ¢ TIOMOINLIO COBMEIEHHOIO CONPOTHBACHNUA /ieperuoyaTesis R2 /82,
IT0 yno6HO NpH HAYANBHHIX YCTAHOBKAX MAM NpU M3MEHeHHH Juanaszona IC2, nmo-
CKOMBKY S2 OTKTIOUAET HOCTOAHHO MEHAIONUIYIOCA YACTOTY.

Taiimep IC2 BripabaTeiBaeT ynsTpaspyxosyo yactoty ot 20 kI Kongencatop Cb
BMecCTe C fiepemeHHbIMH cofpoTuBaeHnaMu R9 u R10 onpenpenser jpanason yactor
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Lienk BHn3y NOKA36E3T TONLKO DANH NPE0Bpa3osaTent.
B AAHHON CHETEME MCNOMIYIOTCR 4 TAKNE UENH, COSAMHEHHBIE
I\f\} napannensHo

40 Bnmk, ™
Ha vacTore 20xMy
R L2=L3
Dopma aormu;qa BBIBOAAX W briv D}___

Puc. 28.2, Cxema $asepHOro 3alyMTHOro yCTpoiicTBa ¢ cozaanvem Gonesoro nons

npubopa. [epeMenHoe conporurneHue RY obecnieunpaer «rpy6yio» HaCTPOIMKy dyac-
ToThI, 2 R10 - TouHyIO0.

IlpsaMoyroapHble UMIYABCHI € BRIXOAA cxeMul IC2 (BhiBox 3) mopaloTcs Ha mo-
aeroii rpansucrop (MOSFET) Q2. On cMewmaeTcs o NOCTOAHHOMY TOKY € IIOMO-
mpio L1. YerenHele TpaHavicTopoM Q2 npAMOyroabHbIE CHIHAIB NOAAIOTCA HA
npeobpa3oBaTens HANPHKEHH, KOTOPHIH 06GPa30oBaH PE3OHAHCHOH LEIBIo 13 KaTyl-
ku L1, konaencaropa C8 n Moaympywumx pesuctropos R13-R16. PesoHaHcHBe
katymku L2 v L3 BriGpanb Takum o6pa3oM, 4ToGbI KOMIIEHCHPOBATH COGCTBEH-
HYIO €MKOCTDb IIpeoGpa3oBaTes NPH €ro BEpXHeM YPOBHE 4acTOThHl, 0GBIYHO OKO-
no 25 klu. PeaoHaHCHAIH KOHTYp BRpaGaThiBaeT CHHYCOHIIBHYIO BOJHY, KOTOpad
MO3BOJIAET IMpeobpasoBaTenio paboTaTk ¢ Gonee BHICOKUM IHUKOBEIM yPOBHEM
3Hepruu, YeM NpH NPAMOYroJbHOM curHane. JlocTHraeTcs TakkKe pesoHaHCHOE
NMUKOBOE Hanpsxenue. IToT Tun npeoGpasorareneii ¢ srcokum KITJ1, B oTimune
OT MX 3JIEKTPOMAarHUTHBIX «KOJIIer», UMECT TCHACHUHIO OGecIeyuBaTh BbICOKUI
TOK IpH Gosiee BBICOKKX YacToTax. Ykasanubiii 3¢ ¢ekT focTUraeTcs Takxe o on-
pesieneHHO cTeneHy MOIHKMHU pE3NCTOPAMY R17A, R17B. HmeiliTe B BHJAY, YTO
¢opma BOJHB Noka3ana ana yacrorbr 20 kI,

IMuTaHue cUCTEMBI NOKAETCA € MOMOILBIO ONLMH CETEBOrO HCTOYHUKA ITHTA:
HuA Ha 6aze moHmkaomero Tpaucdopmaropa T1, koTopsiii noaxmouaeTcs K cuc:
TEeMe Yepes yCTAHOBAEeHHbIH Ha macch pazbeMm DC JACK. Yrpasnenue nopayeii
MITAHUS OCYIIECTRISICTCS NepernoyaTeneM Sl, KoTOpbIl COBMENEH € TEpEMEHHBIM
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CONPOTHBIEHHEM KOHTpoaA yacToThl R9. CeeToxmoanblit unankatop LED noasutio-
JeH K ucToyHHKy 12 B yepes Tokoorpansumsaomii pesucrop R11 v mokaswiBaer
HaJIHYUE NMUTAHHUA CUCTEMBbI.

Onucanue cxemul o6HapYMECHUN

Cxema oGHapy)KeHuA COCTOMT M3 BXOR0B |1, ]2, |3, xoTOpbIe KOHTPOMMPYIOT BTOpKe-
HMe W NMOoJaloT IUTaHue Ha mrekkep P5, srnoyas Taitmep IC2. Ilepexmouarens S4
IMO3BOJACT CﬁpOCIr!Tb CXeMY B HCXOJHOE COCTOsIHHE. TecToBBHIM nepexKmoJvaTeieM S5
NPOROMIATCA NpeBApUTENIbHBIC UICTIBITAHWA PaGoThl cvcTeMbl. PaGoTa cxeMs! 06Hapy-
SKEHMSA, NMOAKNOYCHHE pasbeMOB M Tabivia MCTHHHOCTH ITOKa3aHbl Ha pyc. 28.5.
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RA L -~ HW3KWiA YpOBeHb
XN GRD  IX
H|L |[H |H L H — BLiCOKMIA YpOBEHD
Puc. 28.3. Cxema o6GHapyxeHus

ITpu M3roTORJIEHHH YCTPOHICTEA BHINIOJIHUTE CIEAYIOWMe JeHCTBVIA:

1. PaanoxuTe n maeHTURUIMPYHTE BCe ACTAMY W 3/1€MeHThbl CBOpOUHOH wiaTh
(pmc. 28.4), cencopHoii mnatel (cM. pyc. 28.3) M ocransHblie AETAIV UIsi OKOH-
YaTeabHON COOPKIL.
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3amenute R15, R16 Ha kaTyLuku
L2, L3 no 1 MM Ha aTane 4

He Bce aeTanu, 0603HAYEHHLIE
HA NevarHo# nnare,
MCNONL3YIOTCA B AAHHOM
npoexTe

Cxo6a rennooteoaa ana Q2,
HE NOKA3aHA HA PUCYHKEe

BmoueHue U BuKNIOYEHVE
NUTaHMA/KAYaHVE YaCTOT

BrmoueHue U BLIKNIOYEHWS
nUTaHUA/MaCTOTE

Puc. 28.4. NeuyatHan nnata PCB » nepeuiit ypoBeHb coeanHaHni

Cobepure xaTymky L1, kak noxasano mmxe Ha puc. 28.8. Ipocsepmire He-
Gonbuoe oTRepeTHe B 600HHE JIIA HaYaia 0OMOTKK M HaMoTaliTe 50 BuTKOR
06MOTOUYHOTO 3MA/IMPOBAHHOTO IIPOBOJAA #24 IUIOTHO M PABHOMEPHO 110 JUTHHE
Go6mHbl. [TpHKpenHTe 0GMOTKY € ITOMOIIBIO JIEHTHI M OCTABLTE 110 5 CM «HaYaIb-
HOTO» K «KOHEYHOIro» BbIBOACB. CobepHTe BCe fieTaH, KaK MOKA3aHO, BCTABMB
NOJIOBHHBI CCpACYHMEKA B GOGMHY, M ITOMECTHTE IIPOKIATKH BO3AYLIHOTO 3330~
pa MexAy HEMH.

ITH HPOKIATKH MOKHO M3TOTOBHTH 13 06pe3aHHoM BUSHTHOH Kaprouku. Hyx-
HO IIOCTAPAaTHC HANTH KAPTOYKY TOIHHOM § MM M M3MEpEHHE TOMHHBI ITIPO-
BECTH WITaHreHuupKyiteM. Ckpermure cGOpKy C OMOIIBIO JIEHThI MIIM MCIIOJE
3yiire 3MACTHYHBIE KOJBLIEBbIC TPOKIaIKH U T.1. CoOpaHHasa KaTyIKa JOMKHA
HIMETb HHIYKTUBHOCTE 0K0J10 1 MIH, Ipi H3MEPEHHM € IIOMOLIBIO HHAYKTHBHO-
E€MKOCTHOFO MOCTA MM KOMOMHMPOBaHHOTO NpUGOpa — My/IBTHMETpA.
HaroTombre Terwoorsoi HS] B BHie ckobbl s TpaHsucropa Q2 u3 amoMu-
HyieBoii nonocer 1,9x5,08x0,16 cm. Cornvre ckoby nocepeaste oz yraom 90°
M TIPOCBEpJIMTE OTBEPCTHeE Ui BUHTA M rakikn SW1 /NU1 (em. puc. 28.8).
CoGepure nevaTHyio mwiaty (cM. puc. 28.4). ITpu cbopke B nepeyio ouepens
obpaTuTe BHHMaHHE HA NOJSPHOCTb MEKTPOIHUTHIYECKHMX KOHACHCATOPOB,
AHOJIOB, TIPaBUILHOCTD YCTAHOBKH TPAH3MCTOPOB, HHTEIPAILHEIX MHKPOCXEM.
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O6paruTe TaxxKe BHIIMaHHE HA /IBE IPOBOJIOYHbIE IepeMbrIKi. Bynbre BHU-
MaTebHbI, YTOGHI He 06Pa30BHIBAJIMCE MOCTBI U3 IPUITOA HA METAJUIM AU
Mmezaxost ¢onbroit neuarHoii maatel PCB, mockonbky 370 MOKeT BHIBECTH 13
CTPOsi KOMIOHEHTH cxeMbl. IIpucoeaunnTte okono 15 cM nposoja x ycra-
HOBJICHHBIM HA NEPe/IHEI 1 3aAHCeH MaHEeN M 3JIEMEHTAaM, KaK II0KA3aHO Ha
puc. 28.4u 28.5. OGpaTtuTe BHUMaHuE, YTO GOJIBIIUHCTRO PE3HCTOPOB YCTAHAR-
JIUBAIOTCA BEPTUKANBHO AN YBEMMYEHUS IVIOTHOCTH MOHTaXa. Beerna ocras-
nafiTe 3a3op no Menprei Mepe B (4,16 cM Mexay KOPITycOM 371eMEeHTa 1 IIATOR.
OneiTHble paanomO6HTENN MOTYT UCIONBb3OBATh MOHTAKHYIO IUIATY ¢ Hep-
dopaumei otsepcTuii. llpu pasmMenieHny 31€MEHTOB H BLINOJHEHHM COENH-
HeHUI opueHTHpPYHTeCh Ha cxeMy (cM. puc. 28.4). BoiBoAbl KOMIIOHEHTOR,
3a/1eiiCTBOBAHHBIE IO MPUHUHIUANBHOM cxeMe, B6y/lyT MCIIOIb30BATHCA IS
coeannenuii. IToka ne OoTpe3aliTe uX, a 3aTHHTE, qTOOBI HCKIIOMHUTD BbillaICHME
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Puc. 28.5. Bropow ypoBeHb coeavHerwin nevaTtHoi nnatel PCB
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Puc. 28.6. PUCYHOK NEYatHOM Nnartol, BUA, CO CTOPOHb! YCTEHOBKW KOMNOHEHTOB

KOMIICHEHTOB 3 oTBepcTHi] Iatel. Ecan y Bac ectb nevarnas iwara PCB, sa
MOXETe MPONYCTHTD HTOT 3Tan. PacnonoxeHne JOPOXKEK IMEYATHEIX MPOBOX-
HHKOR Ha [eYaTHO#H NJjaTe NOKa3aHo Ha puc. 28.6,

Cob6epHTe CEHCOPHYIO IIATY B COOTBETCTBHH ¢ puc. 28.7 ¢ Hcnonb3osaHueM
maxeTHO# T1aTe 5,07x3,81 cM ¢ nepdoparieit marom 0,25 cm.

Bcrasbre BHIBORBI KOMIIOHEHTOR B OTBEPCTHA IIATHI, KaK [TOKa3aHo. BLBoak!
KOMIIOHEHTOB, 331¢HCTEOBAHHEIE 10 MPHHIMITHAILHOH CXeME, HCHONbIYIOTCH
B KayecTBe TOYEK coefuHeHus. IToka ne oTpesaiiTe HX, a 3aTHHUTE, YTOOBI
HCKIIOYHTD BBINMAIEHHE KOMITIOHEHTOR JIeTalei U3 OTBEPCTHI IIATHI.
IMpexne yem MPUCTYNUTS K Nakike, npoynTaiite cleayionee:
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3axkopauvsalowumia Wwrexep P3, — ™
COOTBETCTBYIOLUIMIA J3 ANns MMTALMK i n J3
KOPOTKOro 3@aMbIKaHWA, NOROGHCTO
NPEPLIBAHVIO NPOBONOKK 3arPaxaeHns
WM NEHTH! OKHA

85
TEST
e,
-4 [ € T —— °
[
o o o L N [ °
| RS
o o -] : -}o © \'a ©
e o ° i . ) ° ‘.\e °
KP2 o o ) :: ¥ 0o o 7 o
{CMm. prc. 28.4) i Y
[ = ~) o \. © °
' R\
RN e O U 72 € gaan
4 []
o D.__a r ° °
—: R18 ;
© o )} o 1 - o °
T -,
o o o o ® olo O~ ’
! '
° o e | o wf ]
° I OLEIE = I
~ ] I
o o °
o 4049 -] ; l‘ o
o o & t)o | 4 ©
] 1
o 1 1} o
[
l [+3 o L : o
[
o o MV*-‘—* o
o ,f o
KP5 \ Ym '
o o o o
(oM. puc. 28.4) 1 IE- e
- mq !
6 8 O O TBm—mm ’1:: -1 o o
© » 8 © © 0 0 © e o

Bawmrmre 3TY Nnaty o K3 ¢ noMowbo
HeGOoNLWKMX NOROCOK ABYXCTOPOHHEH
NEHTH U3 NEHOMAT eprana

84
RESET

Puc. 28.7. PacnonoXeHne KOMNOHEHTOR Ha CEHCOPHON NNATe N BHEWHWE NMOAKIIOYEHUR

KoMmnoneHTB! ycTaHaB/IMBAIOTCA U TOPH3OHTANBHO, U BEPTUKANBHO. Mexay
KOMIIOHEHTOM M MOBEPXHOCTBIO IIATH JIO/KEH OCTABATHCH 3230 KAK MHHU-
mym B 0,16 cm.

Ipoeepsre nonspuocte D1, D2 u npapuibHOCTD yeTanoBKYE MUKpocxeM IC3,
IC4, opuentupys 1C3, 1C4 no kmouy. llposepere ycTaHOBIEHHBIE KOMIIOHEH-
THI HA COOTBETCTBHE NPUHUMOMAIBHON cxeMe.

Hcnonbayiite nasipHHUK ¢ OCTPBIM 3KAJIOM, € MMCTBIM M OOJNYKEHHBIM KOH-
oM, Ha Majioe HanpsuxeHne 12 B, yTo6bl He BbIBeCTH KOMIIOHEHTHI, 0COBEHHO



C6opka L1
NMonosuna
cepasumaa RI7ASB
BMTKDE
posona #24 WR2

Floakniovenve wrekepa

Nopknmoyenne 4
npeocBpa3aosarenein TD1

L GoNbWen ACHOCTY PUCYHKA
3AeCk NOKa3aHa He ecA ohMoTka

Npoeopa napannenbHu
W COeAvHeHu ¢ JB, cM. purc, 28.9

Cxoba
rennooreona Q2

Puc. 28.8. OkonvarensHan cbopka yCTpoicTea

TPaH3MCTOPE M MUKpOCXeMBl, 13 cTpos. Mcnonpaylite TpybuaTeii npunoil
kanugosblo. He neperpepaiiTe KOHTaKTH NPH Naiike, 3TO MOXET NPUBECTH K
BBIXOJY KOMNOHEHTa U3 cTpos. Bee nalixu nO/MKHEL OLITE MIAIKHMH Y GrecTs-
mumu. Maberaiire HATHITHETO KOMUYECTBA T PUNIOS.

BrinonnuTe coeMHEHMs, KAK MOKA3aAHO, CIEAYyA MYHKTHPHLIM TUHHAM C 00~
PaTHO CTOPOHBI ILIATHI.

6. IlpucoenyHure NPOEOAA K COOTBETCTBYIOUIMM KOMIIOHEHTAM NtepeAHei! 1 3aa-
Heii aHesIeH, KaK NOKasaHO Ha PHCYHKeE.

IpucoexaHuTe NPOBOAA JUIA BHEMIHUX coeiuneHuit mate c P2, AUX12V, P5,
SHUTDOWN.
Yurure, YTO GOABUIMHCTRO 3TUX MTPOBOJIOB UMEET AIMHY 0XoNo 15 cm.

7. Momwmounre L2, L3, R17A u R17B x 3ajnseii yactu npeobpasosareneit TD1-4
(cm. puc. 28.8). ®uxcanua AByX NPOBOAOE K IMHAMHKY BBIIIONIHAETCA C IIOMO-
LIbIO HEGOJIBIIIOTO 3AXKMMa.

8. IlposepbTe MPaBMILHOCTE COOPKH, KAYECTBO NASHBIX COEAHHEHMIY; ybeauTech
B OTCYTCTBHM KOPOTKHMX 3aMBIKaHME, 3aMbIKaHUH MeHOI1 (honbru Ha nevar-
HOI1 IUIaTe, 3arpA3HEeHHI U T.J.
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fIRBA2S. Sowwmon acrema ¢ CoRgOHMEM DONREOM NoMNs

OxoHuarenvHan c6opKa

Jist 3aBepiueHNs cOOPKH BLINOJIHUTE CleAyIoWwue (e cTBYs:

1

HaroToBeTe M1accy M3 ayIiOMHMHHEBOH ILIACTHHE pasmepamiu 15,24x17,78x0,16 cm
(cm. puc. 28.8). 3aruure cexium no xpasam no 3,81 oM s hopMupoBanus nepe-
Aueit u 3axHeil naHesneil. 3atem coraure duanup 1,27 oM 215 yCTaHOBKY KpbIl-
KM M KPEILIEHHS € MOMOILLKIO YeThIpex BMHTOB SW2, Pacnonoxenye 60bIIMHCTBA
OTBEPCTHIA /171 MOHTAKA YCTPOICTBA HEBAXKHO X UX MOYKHO ONPEENAThL Ha Ta3.
Oreeperus st R2 u RY f0/KHBI 6LITE BHIBEPEHBI /IS COOTBETCTBHS KOHTAK-
THBIM TUIOWAIKaM HA neuyaTHol riate PCB.

HaroTtosbre KpPBINIKY M3 TOJICTOrO IIACTHKA MM AJTIOMMHHA pa3MepaMu
21,59x12,7x0,16 cM. BuinonHuTe ee TakuM o6pazoM, YTOOEI OHA COOTBETCTBO-
BaJAa IACCH, ¥ 3AKPpenuTe KPBILIKY Ha Nraccy BUHTaMK SW2,

HaroToBbTe H30IAIMOHHYIO IUIATY M3 IIACTHKA MM KapToHa 11,41x8,89 em
NMOMECTHUTE €€ MeXAY NIATAMM ¥ METAUIMIECKUM IaccH.

YeraHOBMTE NMeYaTHBIE MIATH HA LIIACCH, HEOGXOAHMBIE 3JIEMEHTH HA MAHENIX
(cMm. puc. 28.4 u 28.5). CxpyTrTe NpoBOAa H pa3MecTHTE HX, Kak nokasaHo. Mc-
NoAL3yitTe HeGONbIINE KyCKY KIEHKOM NTeHTH 11 thuxcarn NpPOBOJIOB.

TecTHPORQHHE YCTPOUCTRO |

IlpoBecTs TecTHpOBaHKE YCTPOICTBA MOKHO CIEAYIONHM 00pa3oM:

1.

Iepex BKIIOYEHNEM MMTAHNWA BCTABBTE IUIABKMIA IpEIOXPaHUTE b HAa TOK 1 A B
F1, a sakopauyusarommii inrexep — B J3, xak nokazado Ha puc. 28.9; nojHocTeI0
HNOBEPHUTE IPOTHB YaCOBOH CTPEIKM 0CH BCEX PETyIMPYIOUIHX 3JIEMEHTOB.
IoaxmounTe naboparopHerit ucrounuk 12 B nocroauHoro Toka. MokHO Hc-
nonsaosath T1 nau cereBoil ananrep nUTaHUA.

TNopxmounre wyn ocup/iorpada k seisoay 3 IC2. IloBepHUTE OCh MEPEMEHHO-
ro conporueaenns RY Bipako Ha HeGObIIOI yron 1 HabnoAAiTe NPAMOYTOD-
Hyto hopmy curnasa (cM. puc. 28.2). Iloseprure och R9 nosIHOCTEO 0 YacoBOH
crpenxe, Hactpoiite R10 Ha nepuoj nosropenus 50 Mxc. 3To ycraHaBIMBaeT
AMANAa30H YIETPasBykoBbIX yacToT 20 K11,

Juis BHIMOMHEHUs CAEAYIOUIMX DTANOB HCIONb3YiiTe CPEJACTBA 3aUThl JJIS
yiuei — NJIOTHO MPHIETAINE HAYIIHMKH.

BpemeHHO nozxmounTe napaliesbHo cbopky U3 4 npeodpazopareneii K J6.
Iloreprure ock R10 n0oJHOCTBIO NPOTHB YaCOBOH CTPENKH, U BB YC/IBILIHTE
NEPEXOJ] H3 YIBTPa3BYKOBOTO B BEPXHHI1 3BYKOBOIA: IIPOH3UTE/IBHBIM, Pe3KUii
U HenpuATHb 3BYK. Ilosopaunsaiite oce R10 no yacosoii crpenike 1 HaGalo-
JlaiiTe 3a OOpaTHLIM NEPEXO/IOM B YJIBTPAa3ByKOBOH JHAIa30H, XOrLa BbICOTA
3BYKa yBEIMYMBAETCS JO BEPXHETO 3BYKOBOTO NPEJENA, 4 OTOM KaK 6bl Npo-
HaJaeT u NEPEXOANT B yILTPa3BYKOBOIA.
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YacToTta KavyaHwe C6poc Ceerognon
4acToThi

NepepHAr naxens
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M || TEST { )
DCJACK 6 N 2 B

- Onuvm passema J4, 3agHsa naKenb
noCNeaoBaTensHo

COEQNHEHHOro C

BXOOHBIM NUTEZHMEM

AN BCTRHUMOHHONO

ynpaeneHus

Ans oBbMHOR paboTel
J3, J4 ponxHut GuiTh
3aKOPO4EHH!

Npoeopa nopkniovenmna npeoGpaaosartenen

Puc. 28.9. OpraHbl ynpasnesvs

5. Brrounre R2. YacroTa H3aaBaeMoro 3Byka GyneT NepHOAHYECKH MEHATHCA.
Hponcxo,um MO,I{YJIHHHH SBYKOBOI‘(JI JacTOTHI. Bpam,aﬂ OCh nepeMe;moro COl'IpO'
TiRIeHHA R2, HabaoaaliTe MOAYIALMIO ~ KAYaHHE YaCcTOTHl, H3MEHAIoLIEeCH
OT OYEHDb MEUIEHHOTO 0 1leGeuyiiero 3pyKa.
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Brumanne!  He sueopawveaiite o eneso go ynopa. namersiite 8 npegenax or 60° go 360°.
B ToKMX NEeQEenax YOCTOTO KAUCHUA meHreTcR oT S0 I v swwe. Myywe ysenmumro
A3 go 20 kOm. — flomm. Hay. peg.

TCCTHPOBQHUC CCHCOPHO-GCTCKTOPHOMH
cxemul

HJIH IIpOBCPKH LICTCKTOPHOI‘:I CX€MBbI BBIIIOJIHUTE CACaYIOUnue ﬂCﬁCTBHH:

1. HaxmnTte moouepenso kHonky «c6poc» S4 (RESET) u S5 (TEST). ITo naxa-
THH KHONIKH «cOpoc» S4 (RESET) ycrpoiicTBo oTkmOYNTCSA, IO HaxaTiH S5
(TEST) - Brmountcs. [TopropuTte 2TH AeficTBUA HECKONBKO pa3, YTOGH! yoe-
AMTbCS B IPaBHAbHOM padoTe ycTpoHCTBa.

2. B pexxume «c6poc» BPEMEHHO BLIHBTE 3aKOpPauMBaIOmuis mrexep na J3 — yer-

POHCTBO BRIIOYHTCA.

3. B pexume «cOpoc» BpeMeHHO 3aKkopoTuTe |2 Ha 3eMUmoO — yCTpOIICTBO BKITIO-
qUTCA.

4. B pexxume «cOpoc» BpeMEHHO Nnofaiite yposeds 5 B Ha J1, u yerpoiicrso Brmo-
YMTCH.

Ocobuic samcuaHnn

B 1anHOI! cCTEME KCIIOIB3YIOTCA THE303IEKTPHYECKHE NPeotpa3oBaTe/u, KOTOphIE
BO MHOTO pa3 3¢(eKTHBHEI 31€KTPOMArHUTHBIX 110 MOIHOCTH U3TyYeHH!s 1 3HAYH-
TeJIBHO MEHBILEH MOITHOCTH HOTPCGHEHHH, HO NpOUTPBIBAIOT B INATIA30HE H3JIYYal0-
upx yacToT. B MiHTepHeTe Ha HameM caiiTe ecTh HECKONBKO rpachMKOB-HOMOTPAMM
st OHPC,I[GHEHHH usnyqaromux YacTOT 1 HOMUHAJIOB pa}.'[HO:aJIeMEHTOB B IIPHUHLIHUITH-
AIbHBIX CXEMAX, MPEIHAZHAUYEHHBIX JUIS1 KENAIIHX MOAN(DHLUHPOBATL WM ONTHMH-
3UpOBaTh CYLIECTBYIOLIYIO CXEeMY JUIS MOMYY€HMs KOHKPETHOTO AHANa30Ha YacToT,
OPI/ICHTZHMI/I CHUTHAJIA 1 ,I[p.

MpumeneHUe U pa3MELICHHE YCTPOHCTEA

Bama ¢asepHan cucTeMa 3aIMTEI MMYLLIECTBA MOXeT paboTaTh B IBYX pexiMax. B pe-
skiMe 1 nprbop paboTaeT Ba YIETPA3BYKOBBIX YACTOTAX, CIIOCOOHBIX BRI3BATE TOLIHOTY,
JAe30pHEHTALII0 H MHOTHE Apyrvie ¢msnooriyecke sdpdextsr. Peskum 2 nmossonser
BaM HUCITOJB3OBATH CUCTEMY B KAUCCTBC CPEACTBA NMOAAYH 3BYKOBOTO CUTHaIa TPEBOI‘H,
yTOGHI HEI]Tym’I‘b HAPpYyIMTCAA HIH NPEAYITIDEANTD NOIB30BATENA. MokHO BCIoAB30BaTL
KOMOHMHAIMIO OGOMX PEKHMMOB, IPHYEM YITPABJIEHHNE HECIOKHBIM 00PA30M OCYLIECTBIA-
ercs ¢ nepeadei naveny. Tpu pasaenbHelX THE3a MO3BONAIOT OGHAPYAUTD Pa3phis
OIPaHUYMBAIOLIETO MPOBOAA FUIM KOHTAKTA C})OJILFH, HAKATHE HA mycmoumﬁ NEPEKII0-
YaTeJb, NOMIOKUTENbHBIH HMITYJILC HANPSKEHHUA OT JPYTOro obopyAoBaHMa 0OHapYKe-
HHsA, TIOAOGHOTO NEPEYHCIEHHOMY B KaTanore ¢pupmMel Information Unlimited.
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Pacnonoxenuve npeobpasosarerieii JOHKHO GbITh TAKMM, YTOGBI 06€CIEYHTD 110-
Jady MaKCHMMAaAbHOM MOIHOCTH M3TYYEHHS B TOYKH BO3MOXKHOrO BTOpPXKEHuMA HiN
aoctyna. Mx MOXHO HanpasuTb HA OONIYIO LieJb HIM PachoIOKHTE OTAEILHO A1
MHOKECTBEHHOTO 3¢ peKTa.

YeTpoiicTBO MMTAaHUA HOMKHO PA3MENaTLCA B MECTE YCTAHOBOK PO3ETOK NHTAHNA
220 B, Tam, rje noJb3oBaTeNb MOMKET OCTABMTD NMPHMGOPHI M MCIONB30EATh OPTraHbl
YIIpaBJieHHA JUIA JOCTIDKEHUSl MaKcHMaabHOTo adgerta. CoeiAHeHNA 3aiHel nnaHe-
M MTOKa3aHbl Ha cxeme (oM. puc. 28.9).

fipegynpemxgenue

HcnoabsoBanye yarTpasByka I8 BO3JEHCTRHA HA JKMBOTHBIX W IS MpEHyTpexie-
HHA HECAHKIUOHKMPOBAHHOTO TPOHUKHOBEHHUA B 60/bllIel YacTH ABJIIETCA HEVCCIIE-
AoBaHHOI ob6JacThlo. Ilepea ucnonb3oBaHueM NOZOGHOTO NMpubopa LA 3aNIMTH
JIOMa WK BAAJEHHA Jy4lle NPeABapUTelIbHO NPOKOHCYIbTHPOBATECS OTHOCHTEILHO
MECTHBIX 3aKOHOB. nOMHPlTE, YTO 3aKOHBI MHOTHMX I‘OC}’}I[B.FCTB npm"HBOpE‘lPIBbI H
HHOTAA OHM GoJiblle 3260TATCA O MPABAX MPECTYNTHUKE, Y€M XKEPTEDI

OGuan unpopmauun 06 yavTpassyKosvix
YCTPOUCTBOX

IToctynaeT 04eHb MHOTO BONPOCOB OTHOCUTEILHO BO3JICICTBUSA 3THUX YCTPOIHCTB Ha
NIONEE.

3Tu NpUGOPHI HE OTHOCATCA HM K XOJIOJHOMY, HU K OFHECTPEIBHOMY OPYKHIO, HO
06/1a21210T CIIOCOGHOCTLIO OCTAHOBUTD YEIOBEKA NOAOGHO OPY:KUIO, XyGHHE KN APYTO-
My cpeacTry. OHU OKa3BIBAIOT KpaitHe HEMPHMATHOE, pasjpaxalolee, a MHOTAA Gornes-
HEHHOE BO3AcHCTBME Ha GoNbIIMHCTBO Jiofeil. He Bce omymaloT 3To Boageiicreue
omHakoBo. Kak y:xe GbUIO CKa3aHO, MOJIOABIC JKEHIMHBI HAMHOTO 60/1e€ BOCIIPHIM-
UMBBL, YEM TIOKIIBIE JIIOAM, TIOCKOAbKY ¥ HUX GoJiee pasBMT CIYXoBO# annapart. Jlare-
HOCTB J€HCTBUA MPHOOPA 3aBUCHT OT OY€Hb MHOTHX N€PEMEHHBIX H OGbIYHO COCTAB-
nset 3-30 m oT npeoGpasopareeii.

CaMbIM IaBHBIM M3 BO3MOMKHBIX NPMMEHEHMI YCTPOHCTBA ABIAETCA HMCIIOIL30-
BaHME BCEX nNpeoGpasoBaTenei A 3a(MThI FPAHHI] TEPPUTOPUM OT HECAHKIMOHL-
POBaHHOTO BTOPXEHHA. TOT BAPHAHT TAKXKE XOPOLI /LIS 3aUUThI TAKUX €JHHHYHBIX
OGBEKTOB, KAK LIKATYJIKM JUIS XpAaHEHUA AparOLeHHOCTEH, OpyXeiiHble mKkagb, ceil-
¢hbi, NO/IBAILHHIE IIOMELIEHMA, MMEIOLIMe HeGOIbIIOH 06BEM U NPOTHKEHHOCTE. B
OGBLIYHOM MCIIOJTHEHUM NPEANOJIAraeTcs pasMelleHe KaxJoro npeobpasosaTers
1A 3AMTbI KOHKPETHOM 0b1acTH.



NpegmeTHLIN YykaszarTenov

8 K

Berep monnbiin 24, 240 Kamepa s3psieHas 90, 92

Bapwis npoeopos 70 Karyika

r aTopuyHas 256

nepeuyHos 256

lereparop Tecna 255, 258, 284
aanyckaroumii 306 Kupnuara potorpadus 239, 316, 329
wmnynecheii 62, 67, 82, 353 Konnvmarop 168
morHbiii 308 Kowaercarop

a HOKOMMTENBHBIA 54

Haxonnexus sHepruy 83
Heurarens uonnuin 220
Duon naseprbiin 129 fl
Honnepaadgexr 364

Nasep
3 rornoskc 102, 106
) CO, 106
3a3op vckposoi 93, 99 py6ra 102, 105

3owmtaumywecrea 383, 385 Naseprbiimonyns 143

[ ] Necrhmua Mokosa 237, 278

DNyu nazephbin 157
W3anysenne sveprmm 235

Mmnyrisc M

sanyckaowmii 307

Toxa 84 MuxkpodoH ynsTpassykosoi 362
Wreepcus HacenenHocted 171 Mogyne naseprsiit 144
Monmaaumnrasos 219 H

McTounmk nutamms 27
ra30paspagHOro ycTponcTad 235 Hokomurens emkocTHOR 66



Mpegmenbiigrazares 399

o

Opyxue nazepHoe 143
Orpaxarens napabonuuecknin 362, 372

Mepenaryvk nasepHeii 169, 189
Mucroner nonnwii 306, 316
Mnasma 84
Mnara
makeTHas ¢ nepdopaumen oreepctvin 30
nepdopupoearHos 56
neuarHas 221
neuarHos PCB 30
Mpeobpasosarens ynbTpaseykosoi 364
Mpubop HouHOTO BUAeHU 329
Mpuemunk nazepHuin 162, 189, 193
[MpoekT aHTUrpaBMTAUMOHHEN 24

P

Paspsinuckpoeoi 94, 99
PaspsaHuk nckpoeon 29, 34, 36, 65,
21, 256, 311, 353

C

Cesaroro Inema ornm 317

T

TopHagno nnoamenHoe 284
Tpasnexne nnasmenHoe 237
Tpancdopmarop
umnynbeHein 223
cipounnii 244, 245
Tpybkarasosas 293

Yron sozsbiuenus 169
Ymroxutens nanpsixenva 309, 310
Yckopurens macc 64, 76
YcrpoiicTso
B3pHBQHMS Nposoga 347
nezopopupyioliee 237

b |

Yenoeek
so3pencTeme HaTeno 219
anekTpuueckuii 237

9

OHeprvs snexkTpokuHeTyeckas 82
M

MOSFET (MOl -rpansucrop) 243



' VauButenbHble
3NEKTPOHHbIE
YCTPOMUCTBA

INEeKTPOHMKE QAR HAYMHAOUETO FeHUs Bo6 fHHunu

MoKNOHHUKM DNEKTPOHMKM 4 MF % = ems x10nm 3T, kawry. C 1733 ropa astop £ 06 AHHuHM ony6-
PMKOBAN LENYIO CEPHMIO CBOUX YAMBUTENbHBIX NPOEKTOB. Bee oM 306aBHbIE, NErkie 1 OCyLLECTBNA-
l0TCA Aoma Be3 0cobbix 3ATPAT, HO MMABHOE — AEMCTBUTENBHO BNEYATARIOLIME U YBNEKATENbHLIE.
HAHHUHU 3OUMCTBYET MABH U3 HOYWHDH DAHTACTUKM U OYTYPUCTUHECKMX OTKPHITUIA, NEPEHOCH UX
& MGCLITOBL NosceaHeBHbIX yBneueHui. [MonHas nerkux ans usyueHus u NOBTOPEHHA PUCYHKO
M CXeM, O TAKXE HE HOHOCALLAA YPOHAO BALIEMY KOWENbKY KHAIQ NPEACTABNAET BALUEMY BHW-
MOHUIO:

* MNNIOCTPMPOBAHHBIE MHCTPYKLMM 1 HOTOrPadMM YAMBUTENbHBIX, 30PAHEE ONPOBGOBAHHEK NPO
EKTOB, IOCTATOYHO CNOXHLIX AN M36ANOBAHHOTO CNELMANUCTA MO INEKTPOHUKE, HO ONMCAHHbIX
TCK NoapobHO, YTOBH BbiTh NOHATHLIMW HOBHUKY;

* OBBACHEHMA HOYYHBIX M MOTEMATUYECKMX GCMIEKTOR KAKLOIO NPOEKTA [Bbl MOMLTL wCuaHTh fdd-
Hble CNOCOBbI NOCTUXEHUS Pe3yNbTaTa);

* CNMCKM BCEX HEOBXOAMMBIX 3ANYACTEN;

* npoekTH, KoTopsie 060iayTCs Bam meree yem s | 00 nonnapos.

31’0 KHUIa NPpeacTaenseT BOM rOTOBbIE CXEMbI, CIMCKH 300 4 ICT! MM L ORCHOHKA K TOKMM 3aMEYa-
TENbHLIM NPOEKTAM, KAK:

* UHPPOKPACHBIA BU3OP; e p/ oTMaMposaHHbi EMI -reneg g

* QHTMIPABUTALMOHHBIM NPUBOP; * yNbTPOAPKUA 3€NEHbIK Na3ep;

* NA3EPHAR CMCTEMA NPOCNYLLIMBAHMK; s paBoTaOLW M CBETOBOH MeY;

* F@HUATOP 3NEKTPOMAIHMTHBX MY NLCOB; * UMNYABCHBIA MOrHUTHBIA MEeTaNNOCAUB-
* 3BYKO .05 PA30BAR NYLIKQ; nueBaTeENk;

* aneKTPOMArHUTHbIN reHgpaTop (EMP); * YCKOPUTENb W YCT; OMCTB N8 3QNycKa
* NA3EPHBLIA NPOXEKTOP; YacTuLL,

* reHepaTop NNA3MEHHbLIX BOMH, * yNbTPU3BYKOBOM MUKPODHOH;

* MHOTOBMXPEwt # NNO3MBHHbIR TOLHOL * NPOEKT NA3EPHOMK 3GLLUMThI;

* NO3EPHBIM P 30K; * yNbTPO3BYKOBOW LLOKOBLIA NPOEKTOP,

* MOHHbIM NPOEKTOP, * 3NEKTPOHHOE YCTPOWCTBO ANA YL Mty
* HECKONBKO NPOEKTOB NO CUpansm Tecna £ 606 M BLIKANBIBAHWH YE[ BEH.

* NMMPOTwXHUY=CkMK BNacTep u Wokep;
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