


Cepren IllaBpyk

CO0oOpHUK HAYYHbIX
OTKPBITHH 10 cepuu «Mupbl
beckoneunbix BeceneHHBIX»

«JIntPec: Camuzoar»
2017



IITaBpyk C. B.

COOpHUK HayYHBIX OTKPHITUI TT0 cepur «Mupbl beckoHeuHbIX
Bcenennsix» / C. B. [llaBpyk — «JIutPec: Camuznar», 2017

COOpHUK HayYHBIX OTKPHITUM 1O cepur Mupbl beckoneuHsX BeesleHHbIX, KHUTa,
paccKa3bIBaIoONIasa O TEXHOJOTUSIX U TEXHUKE IO OOJIBIIION (DAaHTACTHYECKON
cepuH, e Kax/jasi IMBUIM3AIMs B CBOMX yCIleXaX CTapaeTcsl BHIACIUTLCS Cpeau
JIPYTUX, MPUAYMbIBast HEOOBIYHBIE CIIOCOOBI PEIlieHUs] BO3HUKAIOIIUX MPOOJIeM.
COOpHUK pacKpbIBaeT Miepe/] YMTaTesieM OOraTCTBO TEXHOJIOTHH, CYIIeCTBYIOIINX
B CEpHH, JAOIINX Jydlllee MpeICTaBIeHue O JATEKNX BpeMeHaX COOBITUI ceprn
Mups beckoneunsix Beenennsix. KHura pasaenena Ha pasziessl, cCOOpaBIve Ha
CBOMX CTpaHUIIAX HE TOJILKO PSJIOBBIE BU/Ibl HAYUYHOU MBIC/IM, HO U PEIKUE UJIEH,
CUMTAIOIINECS CEKPETHBIMU Y LIMBUIN3ALIUM, IPUTYMABIINX UX.

© Ilaspyk C. B., 2017
© JIutPec: Camu3nar, 2017



C. B. IlaBpyk. «COOpHHMK HayYHBIX OTKPBITHI 1O cepru «Mupbl beckoneunbix BeemeHHbIX»»

BBenenune

Ata KHUTA cOOpaaa Ha CBOMX CTPAaHMIIAX MHOKECTBO MHTEPECHBIX MOZENEH 1Mo cepru Mupsbl
Beckoneunbix BceneHHbix OHM MOMOTYT YMTATENIO TIIyOXe MOHATh BCE TOHKOCTH TEXHOJIOTHH M
YCTPOICTB CYIIECTBYIOIIMX B MPOW3BeNeHUsAX. [laBast mpeacTaBlieHUss O MHOTOOOpa3suM Hay4YHBIX
OTKPBITUI CO3aJHHBIX Pa3bIHMU OpPraHU3alUsIMU.

IT1OT COOPHUK pa3fesieHa Ha YacTh, COOpaBIIIMe pa3Hble MPEAMEThl U TEXHUKY TSI TPOCTOTHI
1 ynoOctBa BocnpusATHs. Kakiplii 00beKT MMEIOIIHIACS Ha CTPAHMIIAX KHUTH CHITPaJl BXKHYIO POJIb B
CyabOax repoeB, CIyKalllMX B APMUSX Pa3IMYHBIX [IMBUIA3AIMAX, BHECS B HICTOPHIO CEPUM CBOW HE
OLeHUMBbIY BKJIaJl. CaenaB B OOUH NEPUOJ BO3MOKHBIM, KaXyIIMECs HEpeabHBIMU METO/bI BHIXOA
13 OMACHBIX CUTYALUI MTOCTOSIHHO MPUCIIEYIOIIMX COMNJAT.

006 ABTOpe

Dominator Storm — ABTOpPCKMiA IICEBAOHUM, YE€JIOBEKA, CUUTAIOIIETO (PAHTACTUYECKUI KaHP
6oJiee MHTEPECHBIM U cofiepKaTeIbHBIM. TONBKO B HEM BO3MOXKHO IIIMPE PACKPHITh HEOOBIYHbIC UJIEH,
MO3BOJISIIONIHE TITYOXKe MOTPY3UTHCSI B COOBITHSI, TIPOUCXOSIINE MHOTO 3P CITYCTSI.

Kaxapiit uenoBek, Korga pa3ayMbIBaeT o OyayIeMm, mpearoaraet, 4To BO3MOXHO B HEM CBep-
LIWJIOCh WM KAET CBOETO IIaHca peanu3auuio. PaHTacTryeckre Npou3BeeHrs JTy4lle YUTAI0TCs,
KOTJJa aBTOP SIBJISIETCS] YaCThIO TOM MCTOPHH, CO3/1aBasi WILTIO3HIO, YTO OH ObUT YYaCTHUKOM OIHICHI-
BaeMbIX B KHUI€ COOBITHI, BOBMOXXHBIX CITyYUThCS TOJIBKO B TAKUX UCTOPHSIX, TIE TEPO CTAJIKMBA-
I0TCS1 C IPUKJIIOUEHUSIMHU.

3acTaBisOUMe UX 3ayMarbCsl O CBOMX IMOCTYIIKAX, TaK K€ M aBTOP 3TOM KHUIH, MOIBITAJICS
B Hell 3aIIsSIHYTh B CBOMX (DaHTa3UsIX B IIIyOMHBI BpeMeHH. [IpearnonoxuB, Kak MOTyT pa3BUBAThCS
COOBITHSI, CITyYAIOIIMECS B 9pax, AATEKO YIISAINX OT HaIllero BpeMeHH!.

Brimeniee texHudyeckoe oOpa3oBaHHME MOMOTAET aBTOPY MPHUIYMBIBATh HEOOBIYHBIE WICH.
OCHOBBIBasICh Ha CYILECTBYIOIIMX MOHSATUSX, TAK MOKHO C/IE/IaTh UCTOPHIO UHTEPECHEE U COfiepka-
TeJIbHEE, OTTAIKUBASICh OT IPUHIUIIOB, JABHO NPUMEHSEMBIX B TEXHUKE.

CoopHuk HAyYHBIX OTKPBITHII N0 cepun «Mupbl beckoneunbix BeeneHHbIX»

OmoOaeMbl

Imoéaema Apmun KQanyca
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Ombnema Apmun IOnmiyca, HEOOBIYHBIN 1O MW U CTPYKTYype CUMBOJI, COAEpXKaIuii B cede
MHOTO 3JIEMEHTOB. B ero 0CHOBE €ro JIeXUT TPEYTroIbHUK, CAMBOJIM3UPYIOLINI 00beJUHEHNE Pa3HBIX
B3IVIA/I0B M CTEPEOTUIIOB OJHOW uaeei, npeayoxeHHol FOmycom. Tpu mianeTsl pazHoil (hopmbl 1
CTPYKTYPBI Ha KOHLIAX TPEYrOJIbHUKA [TOKA3bIBAIOT COCTAB APMUU. DTH IUIAHETHI C HAYaJla OTAEICHUS
HOmyca ot Umnepun I'yHeype nogiep:xuBaiu ero B3IsAAbl HA yIIpaBJIECHUE.

OHu craynm HaaExHOU onopoi u cuior 1t KOnmmyca, perenne aBTopa mokasarh UX U300pa-
KEHHBIMHU Ha KOHIIaX O3HAYaeT, BCIO CUITy apMUU B UX oObeauHeHue. FOnmyc moMor pasHbIM MUpam
CTaTh €IMHBIM LIEJIbIM, IPOABUHYBIIMCH JAJIEKO B TEXHOJIOTMYECKOM I1aHe. Kpyriible kosbla BOKpYr
KaX/I0 TUIAHETHI, N300pakEHHON Ha SMOJeMe O3HAavaeT 3allluTy MOIIHOTO (piota Kopabneid. dTum
aBTOP XOTeJI TOKa3aTh HeOoObIYHbIE B3MIsAAb FOmmyca Ha 6e30MacHOCTh KUTENEH.

OH crapaeTcs CIeAuThb 32 BCEM MPOMCXO/IAIINM Ha IJTaHEeTaX, BXOJAIINX B COCTAaB apMUH, 00ec-
nevYrBasi MaKCHMAJIBHYIO 3aIIUTY OT BpakeCKMX HamaaeHuid. HUKTo He 3HaeT, Korna Obuta co3aHa
3Ta 3MOJIEMa, U3BECTHO, KAXKbII €€ JIEMEHT SIBJISIETCS] COSAMHEHNEM Pa3HbIX 3P C COBPEMEHHOCTHIO.
Io onHoit u3 Bepeuit IOnmuyc npuaymai 3ToT CUMBOJ, JKeJiast TOKa3aTh B HEM CBOIO MYJpPOCTb, Haro-
MUHasl KaKJOMY JKUTEJTI0, HAXOASIIEMYCS M0 €ro 3allUTON yBakeHUe K €ro B3IAAaM.

Nurepecnas nmopdopKa Matepuaia [Uisi CO3/1aHus SMOJIEMbl IOMOIJIa aBTOPY MPOAEMOHCTPH-
poBath B Heil Oosbliie cMbicaa. Kaxaplii conar, CMOTpsl Ha HE€ BCIIOMUHAET O TSDKETBIX BpEMEHaxX
1o npuxopa K Biaactu FOmmyca. OH cBoMMH UziesIMH CMOT OOBEAMHUTD TPU BPaKIYIOIINX TIJIAHETH,
ocraroummucs taiHo# 11 imnepuu I'yneypc.

IOnmyc maBHO crapasicsi cTaTh JIydIIUM MTPaBUTEIEM. YHUKAIBHOCTh SMOJIEMBI B €€ IIpocTarte 1
TTyOOKOM CMBICTIE, CKPBITOM B €€ CTpYKType. M300pakéHHble Ha CUMBOJIE TUIAHETHI SIBJISIOTCS TTOXO-
’KMMH Ha OPUTUHAIIBI, MJies] N300pakEHHOTO OblIa BO BHYIIIEHUU KaXXIOMY COJIIATy, CMOTPSILIEMY Ha
Heé ogHou Mblciu. OH cpaxaeTcst He OMH BMecTe ¢ HUM uayT B 6oi Wnepytesl, Onaropapasie FOmm-
yCy 3a ero myapoe npasyieHne. OHO IPUBEJIO K MPOLBETAHUIO TPEX HEM3BECTHBIX HUKOMY IUIAHET,
ClIeJIaB MX MOILHOM OMOPOM U MHCTPYMEHTOM noMorawoiuM FOnmycy ocymecTBiasTh CBOM IJ1aHbIL.
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Imoéaema Umnepuu I'ynepyc

Ambnema Mmnepuu ['yHepyc, HEOOBIYHBIN [0 CBOEMY CTPOSHHUIO CUMBOJI, CKPBIBAIOIINI B ceOe
OOJIBILON CMbICI. B OCHOBaHMM OH BBINOJHEH B BHUIE KOJbIA, CHMBOJIM3UPYIOLIEr0 OObeINHEHNE
CYILIECTB OIHOM LIeJIbI0 M MpaBuTeseM. Ha Kosiblie pacnosiokeHsl IATh MUIAHET, BXOASIIMX B COCTaB
Wmniepru, oHM OBLIM OTIOPOiA 11 CO3JaHMs MOIITHOW OpraHu3alliy, COeJUHUBIIEH BCEX KUBYIIUX
Ha IJ1aHeTax YiypecoB. OHU pa3HBIX Pa3MEpOB, aBTOP XOTeJ B UX CTPYKTYpe MOKa3aTh CXOACTBO C
peabHbIMU OOBEKTaMU, HAXOAAIIMMUCS B TaJlakTUKe MeHuyc.

Bokpyr kaxmoi ruiaHeTsl Ha sMOeMe M300paXeHO eIIE OfHO KOJbIIO, CHMBOJIM3UpYIOIIee
MOIIIb U CHTY JIeTaTesbHbIX MarH Mimnepun ['yHeypc. OHM He pepbhIBHO, CIIEIAT 3a O€30MacHOCTh
CJIOEB IUIAHET, He JJaBasi BparaM MPOHUKHYTh B MUpPHbIE ropofa YirypecoB. OOLMiA cCMBICI IIATH IJ1a-
HET Ha O/IHOM KOJIblIe, N300pakEHHBIX Ha SMOJIEME SIBJISIETCS €AMHCTBO BCEH ralak TMKM MOJ] HAYaJIOM
uMIiepaTtopa. TOT CMMBOJ ObUT CO3/IaH YJIypecamH MHOTO 3p Ha3aj cHauyajia oOpaszoBaHus Mmme-
pun. Kaxplii ero aBTop mbiTajics 100aBIsATh Ha €0 CTPYKTYPY HOBBIE JIEMEHTHI, He MEHsIsl OOIIEero
CMBICIIA.

N300paxE€HHBII Ha CUMBOJIE CMBICI, OTJIMYAETCS OT PEAIHOTO PACTIOIOKEHUS [UIAHET B TaJlak-
ke Menuyc. [lepes aBTopamu cTaBuiIach Liesib CleIaTh apTeakT BHYIIAIOIIMI TperneT Bparam, a
HE TOUHOE OTpak€HHe BCEJIEHCKOro nmpocTpaHcTsa. s kaxiaoro xkutens mnepuun ['yneype stot
3HAaK O3Ha4yaeT yBaxeHue K MiMnepaTopy, CUMTAIOIIEro BaKHBIM MHEHUE Kaxoro Yyiapeca. Mynpoe
Y MIPAaBWJIBHOE YIPaBJIEHUE MOMOIJIO 9TOM OpraHU3aluy JOCTUYb HEBEPOSTHBIX YCIEXOB B HayKe U
TEXHUKH, IPEBPaTHB CBOIO SMOJIEMY HE TOJIBKO B 3HAaK VMrepun, HO M B HApULIATEeIbHbIN IEMEHT,
MOKAa3bIBAIOIIMI BCEM CBOE €JUHCTBO YJIypEecOB.
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Ka)KIH)Iﬁ A Ha HEro 00s13aTeJIbHO BCIIOMUHAET HUCTOPUIO UMIICPUN U HAYUHACT IrOpAUTbCA
€JMHCTBOM MO3BOJIMBIINM MOMOYb CO3/1aTh MOIIIHYIO, CIIOCOOHYIO CITPABUTBCS C JIIOOBIMH TPYIHO-
CTSIMM OPraHU3alMIo0. 32 OCHOBY (hOPMBI CUMBOJIA ObLIM B3SITHI IPEBHUE 3HAHUSI, PACCKA3BIBAIOIINE
O COOBITHSIX, IPOUCXOIANIMX JO O0ObeIMHEeHHs TaakTUK MeHuyc B ummnepuio. V3ydasi npeBHue
IMOTOKH, aBTOPLI CMOIJIA BOIVIOTUTDL BECh UX CMBIC/I B OHOM 3HAKE, CTapadACb HUYCTO HE YIIYCTHUTDH B
KaXkJIOM €ro JIeMeHTe, JOKa3blBasi CBOE MACTEPCTBO.

Ata smOeMa puMep coueTaHust HeOOBIUHBIX e U IITyOOKOTO CMbICIIA 3aJI0)KEHHOTO B KakK-
1oii e€ yacTu. DTO oMoraet YiypecaMm KUBYIIMM Ha IJIaHeTax, HUKOTJa He 3a0bIBaTh O CBOEH, Oora-
TOHM MCTOPUM 3TOTO HAPOJA, MPOKHUBIIETO MHOTO 3P B €IUHCTBE.

IAmouema Ilereca OpyJiena

Swmbrema apeBHeit nuBum3aimu [erec OpyineH, co3gaHa MHOTO 3p Ha3af, TOYHO HE U3BECTHO
KTO MMEHHO ObLT aBTOPOM €€ nepBoi Bepcuu. MIH(popMallMoHHbIe TOTOKH, B Pa3HBIX YACTSX BCEJIEH-
HBIX OMHUCHIBAIOT STOT CUMBOJ MO-pa3HOMY, OH O3HAa4yaeT €IMHCTBO IpeBHUX cyliecTB OpylieHleB.
Hcronb3yeTcst AaBHO ¢ Ha4Yaj1a 3p, KOrua Apyrux HMBUIM3ALUAX HUKTO U3 HUX HE 3HaJI, OpraHu3alvs
[etec OpyneH 3aHMMAaNab CBOUMU pa3padOTKaMU, SMOJIeMa COBEPILIEHCTBOBAIACh BMECTE C PACILIU-
PEHUEM OpraHU3allii, OHU CTPEMUJIKCh K UACAIy.

B e€ c105)kHOM CTpOEHHHU MTPUCYTCTBYET pa3HbIE IPbl, POILEIIINE He OeCCeHO, KaxJasi TPaHb
MIOKa3bIBAET KPAcOTy apXUTEKTYPbl, ITOM JAPEBHU LIMBUIM3AIMU. Y KaXIOW 4aCTU U300pakeHUs Ha
sMOJieMe ecTb CBOI CMBICII, KPYT B LIGHTPe 03Ha4aeT OecKpaiiH1e MpOCTOpbl BeelleHHbIX. V3o0paxe-
HUE BHYTPY FOBOPUT O JpeBHEN pace, u3ydarolleil BeesneHHble, 3a MHOTO 3p MO3HaHUsI IPOCTPAHCTBA
UM CTaJIO U3BECTHO MHOIOE.

Kaxapiit Mup, riae oHu ObLIM, CTAHOBHJICS JJ1s1 HUX YacCThl0 UCTOPUM MX OPraHM3alllU, CBOEH
5MOJIEMOi 0TOOPA3IIM ITO, YIUIMHEHHASI YaCTh Kpyra roBOPUT O M3MEHUYMBOCTH MPOCTpaHCTBa Bee-
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neHHbix, opranuzanus [lerec OpysieH cyiecTBoBajia JIaBHO, HUKTO HE 3HAET CKOJIbKO MMEHHO 3P
HacuuThIBaeT e€ Ooraras uctopusi. Opy/ieHIbl IPeANOYUTAIOT BECTH CKPBHITHBIN 00pa3 KU3HH, He
BMCIHIMBAACH B ICJIa JPYyIrUx IlI/IBI/IJIPI3E]J.II/Iﬁ.

ITO MO3BOJIMJIO UM CO3/IaTh CBOW OTIMYAIOIIANACSA MUP. DMOIeMa MeHslach BMECTe C HCTO-
puiel, Kakablii pa3 pa3Hble aBTOPBI XOTEH 3aJI0KUTh €€ CTPYKType OOJIbIlle CMBICTIA U PaccKa3aTh
e€ IM3aliHOM JIPEeBHOCTH CYIIIECTBOBAaHUU OpraHu3aiun. Vaes, B3saTas 32 OCHOBY U300paXeHUs], TI03-
Boymwio OpyJieHiiam, CMOTpst Ha SMOJIeMy He 3a0bIBaTh O CBOSH MCTOPHH, HACYUTHIBAIOIIEH MHOTO
9p. OCHOBOI1 3TOrO CUMBOJIA CITYKWJIA UJEsl O MHOXKECTBE MUPOB, U3YUEHHBIX pa3Be/bIBaTeIbHBIMU
orpsigamu [lereca OpyreHa B MPOCTPAHCTBE, BCETJa CTABUBIIMX Ha MEPBOE MECTO MO3HAHKUE HOBOTO.

Imobiema Pecnyoskuu Aupeypuyc

Dmbnema Pecriyonuku AHpeypuyc, 3T0 0COOEHHBIN CHMBOJI, IMEIOIHI TTyOOKUI CMBICI 51
Kaxaoro xuress Pecryomiku. Dmobnema npeacTaBisier coooii B OCHOBAHUM KPYT, CHMBOJIU3UPYIO-
LU €JUHCTBO CYILECTB, IPOXUBAIOIIMX B rajlakTuke AHpeypuyc. OCHOBHasl OKAHTOBKA, PacCKa3bl-
BaeT 0 OOraToi UCTOPHH, YXOISIIEH JaJIeKO B 3Pbl, CYIECTB, cocTaBisiiomux Pecrryonuky. BuyTpeH-
Hs1s1, TOBOPUT O MOIIIM apPMUH, CIIOCOOHOM 3alUTUTh Kax0ro PoyTeHa, Hy K 1al0Ierocs: B IOMOLLH.

OPpUrMHajIbHOCTBIO MJIes] BHYTPEHHEro n300paxeHus ¢ AByMs [lyHaepamu, 3acily)KMBaeT yBa-
AKeHMA. DTU CYLIECTBA )KUBYT Ha aHAaKpyce, Ha IUIaHeTe SIHKpUC, CTaBLIEW NEPBOM YaCThIO HA IyTH
K co3nanmio Pecriyomuku. Ha smOneme, nzoOpaxkens! [lyHnepbl, KMyIIMe Ipyr Ipyry Jiarbl B 3HAK
COJIMJIAPHOCTH CO CBOMMM BOXJsAMU. Takoro B pUpoe HUKTO HE BCTpeyall, aBTOP SMOJIEMBbI, XOTeJl
3TUM [OKa3aTh COIIacCMe U eJUHCTBO HaponoB Ponmytena um Hukrocos, xuBynmx B PecrnyOnmuke.
Me:x1y HUIMHU CTEKaIOIIUM MOTOKOM M300pakeHa rajlakTUKa AHpeypHyc, B Hell Haxonstcs Pecrty6-
JIMKA, PaCLIMPAIOIIASACS 3B€3/JHas IJ1a/lb, TOKAa3aHHAsI HIIKE.
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CumBonm3upyeT OeCKpaitHiue TPOCTOPHI BCEJICHHBIX, OKPYKAIOIIHE FAJTAKTUKY CO BCEX CTOPOH.
He u3BecTHO, KTO CTaJl aBTOPOM 3TOM HEOOBIYHOM SMOJIEMBI, H3BECTHO, CUMBOJI € IBYMs JlyHaepamu
KMYIIMMU JIATTBl IpyT Ipyry, npeaioxuia CcumoH. Dta smbiema craia i BCeX He MPOCTO CUMBO-
JIOM, & TOPIOCTHIO 32 HEBEPOSITHBIE TEXHOJIOTUIECKUE MPOPBIBBI, COBEPIIEHHBIE TTOCIIe O0BEJMHEHUS
BCeX TUIAHET B TaJIaKTUKE AHPYepHYC.

B dopme u mMarepuane 3MONEMbI, aBTOp XOTeJ COCJVHUTH YIIEIIAE 3Pbl C PEalbHOCTHIO.
Haponpl, Bxoasmue B coctaB PecnyOonmuku cMorim, peofosieB CBOM MPeAPACCyAKU CTaTh €IUMHBIM
1eJIBIM. DTO TIOKa3aHO B AMOJieMe, e€ 3a/laua 3acTaBUTh Kakaoro PoimyTeHa 3aaymarbcs O Bendde-
CTBEHHOCTH U MOII[b CBOETO HApO/Ia.

HeoObrunble uaen Beeria MpuBJeKalT Oosbliiee BHUMAHUE K CO3JaHHOMY, TaK MOJTYYUJIOCh U
3[IeCh Y aBTOpa yAaJOCh CO3/IaTh HE TOJBKO KPacuByl0 DMOIEMy, HO U BEIMYCCTBECHHBIN JIEMEHT,
HAIMOMMHAIOIIHNI KAk IOMY, KTO CMOTPHUT Ha HETO HEOOXOMMOCTh OObEMHEHH S ¥ TIOHUMAHUS K TIPO-
OeMam OnKHETro. BoJbINoi CMBICH, 3aJI0)KEHHBIN B MaJIEHbKUX H300pakeHUIX, 00beTMHEHHBIX, HA
OTHOU CTPYKTYpe SMOJIeMbI ITO3BOJIHJI COJIIATaM, B CJIOJKHBIE MOMEHTHI 0051 He 3a0BbITh O HEBEPOSITHOM
CHJIE eJMHCTBA €r0 Hapo/a, CIOCOOHOTO B JTIOOOM MOMEHT COKPYIIIUTh Bpara.

Imoéaema Teycenponckoii Umnepun

Smbsema TeycenpoHckoii imnepuu, nMeeT HeOOBIUHYIO (POPMY CTPYKTYPBI, B HEM aBTOP XOTe
pacckaszarb 0 0oraroi UCTOpUM CBOel HuBMIM3aMUM. CUMBOJI COCTOUT U3 MHOTOI'PAHHOTO M300pa-
’KEHMS1, OCHOBAaHHOTIO Ha Kpyre, CHMBOJIM3UPYIOIUM, €JUHCTBO packl TeyceHpoHOB. OTXoas1ume ot
HEro yIJIbl 03HAYAIOT MOILb U HEYIEPKUMYIO BOMIO K rodeaM, Kakaoro xkurtess Umnepun.

N300paxeHue BHyTpU Kpyra, HEOOBIUHOM CTPYKTYPbl, O3HaUaeT yBaxeHue MiMrieparopa K Kax-
noMy TeyceHpOHUHY, BHYTpeHH:s SMO/ieMa C pPOMOOM C IIAPOM BHYTPH, UIMEET UHTEPECHBII CMBICIL.
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DTUM aBTOP XOTeJN MOKa3aTh MPEBOCXOACTBO CBOEH Pachl HE TONBKO B TUIAHETAPHOUN TEXHUKE, HO
UB CJIOEBBIX BU/IaX JIETATEIbHBIX MAIIIVH.

SMmobi1emMa B CBOEM Au3aiiHe OOBEJUHSIET Pa3Hble pbl pa3BUTHs TeyceHpOHOB, e€ IBET U Mate-
puai, moxoOpaH TakuM 00pa3oM, YTOOBI KaX/IbIli CMOTpPSI Ha He€, MCIBITHIBAT TOPAOCTh 32 CBOEMY
Hapozy. DMOIeMy MHOTO pa3 Niepe/iesbiBajii, CTPEMSICh TOBECTH KaKAYIO €€ 4acTh IO COBEPIIIEHCTBA,
4yTOOBI €€ BH]] BHYIIAJ BparaM cTpax, a CBouM yBakeHHe K Vimmepun. [I71s Kaxaoro sKuTels Juaep,
9TO HE TOJIBKO X HACTABHUK, OH BCETIa TOTOB OMOYb UM.

VHuKabHAsA 0COOEHHOCTH TOM SMOJIEMbl, HAITOMUHAHUE BCEM O MoryiecTse TeyceHpOHCKOi
TexHosoruu. Crlo4€HHOCTh KaxkJI0r0 wieHa MiMnepun no3posnuiia 3Toil ApeBHEN LIMBUIU3ALIN BOU-
HOB JJOCTUYb HEBEPOSITHBIX TEXHOJIOTMUYECKUX YCIEeX0B. Bc€ 310 ObUIO 33/[yMaHO aBTOPaMU CHMBO-
J7I0B B aMOnieme. 1o (popMy B3sUIM U3 JPEBHUX MOTOKOBBIX MMITYJILCOB, PACCKA3BIBAIOIINX O TABHO
YHISAIIHNX Jpax.

OTKyza u Korjia MosiBIJIach NepBast BEPCHs 3TON IMOIeMBbI OCTaéTCs 3arafikoil, 3ta nHpopMma-
sl CKpbITa TeyceHpoHaMU, He JKeJaloMMU MHOTO PacCKasbiBaTh O CBoel ucropuu. TeyceHpoHam
B CTPYKTYpe SMOJIEMbI yIaJIOCh BHIPA3UTh OOJIbIIIE CMBICTA YeM OHU OXUAAM, Y HUX TOyqMICs He
TOJIBKO KPacUBbI CUMBOJI, OObEIUHSIOMMI BceX B euHyI0 MiMnieprio, HO U peBHUN apTedakT, BHY-
I KaxkaoMy TeyceHpoHY yBakeHHe U JIIOOOBb K COOPAThsIM.

ImobJema opranuzanuu YyHpoH

Dmbnema opranuzay YyHpOH, HEOOBIYHBIH 110 CBOEMY CTPOEHMIO CUMBOJI CyMEBIINI 00b-
eIMHUTbh MHOXECTBO Pa3pO3HEHHBIX TeyCEeHPOHOB B OIHY MOILIHYIO CTPYKTYp. MHOro 3p Ha3aj cylie-
CTBa, HE 3aXOTEBIIME ObITh MOTYMHEHHBIMHA KAKOTO-TO HU OBbLJIO MPABUTENILCTBA CO3JAIM TOPrOBBIH
COI03, CO BPEMEHEM B €ro COCTaB BXOIWJIM HOBBIE WIEHBI, XKeJIalolmue ObITh CBOOOIHBIMU B CBOHX

10



C. B. IlaBpyk. «COOpHHMK HayYHBIX OTKPBITHI 1O cepru «Mupbl beckoneunbix BeemeHHbIX»»

HaUMHAHUSX U IU1aHax. Tak NOCTEeNeHHO MOsBUIIACh OpraHM3alysl, 3aHUMAIOIIAsICS] TOJIBKO TOProB-
JIel ¥ TIPOU3BOJICTBOM Pa3HBIX JIEMEHTOB.

Hacrano Bpemsi, Korma cowo3y pa3pO3HEHHBIX TOPTOBLEB 3aXOTEIOCh OOJBIIEr0, YeM OHH
Aenany cefuac, MHOrga coOMpasich B AJbHUX YaCTSIX, BCEJICHHBIX OHHM OOCykIamu 3710. [nsns Ha
TeyceHponckyio ViMniepuio M XOTeNIOCh KOTa-HUOYAb CPABHUTBLCS C HEH 10 CUJIe Y YMCIIEHHOCTU
BOWCK. B HBIHEIIHEM TOJIOKEHUU OHHU 3TOTO C/IeNIaTh HE MOIJIM HYKHO OBUIO KOOPIMHATHOM M3Me-
HUTHCS, TPEBPATUBIINCH BO YTO-TO OOJIbIIIEe YeM TOPTOBBIN COIO3.

TouHo He n3BecTHO OTKYya y TeyceHpOHOB MOSABUIIACH UJIESl COEUHUTBCS B HOBYIO CTPYKTYPY,
HasbiBaeMylo UyHpPOHOM, BOBMOXKHO, IaHHBIE 00 9TOM MOMEHTE UCTOPUH CHEIMATbHO ObUTH CTEPTHI.
[To cmyxam, 3Ta TAMHCTBEHHAsI OpraHU3aIMs, Kelas MPUCOSTUHUTD K cebe OOoJbIle CTOPOHHUKOB
oOparuiachk K APeBHUM MH(POPMAITMOHHBIM CEKTOPaM JIaHHBIX, UIT[a B HUX HYKHOE UM.

Cnycrs Bpemsi TeyceHpOHBI IPUIyMaJId METOJ, KaK OCYILIECTBUTh BCE CBOM ILIaHbI, COOpaB
pasHble CXEMBbl U IIPUHLMIIBI OHU C(POPMHUPOBAIM CUMBOJI OpraHU3allvY, KaXAasi ero 4acTh MoKa-
3bIBAET CBOHM CKPBITHIN CMbICI. UEpHast Jplpa, CTUIIMCTUYECKU M300pakE€HHAS B IIEHTPE SMOIEMBbI,
O3HAYaeT, BCI0 OECKOHEYHOCTh PeajibHO CYIIECTBYIOIIEe BOKPYT IIaHeT. Hebomnblime CTHIKOBOUHbIE
CErMEHTBI, TIPUK PEIUISIONIFEe OCHOBHYIO YaCTh CUMBOJIA K PAMKe MPEJCTABISIOT COOOM BIACTh, OCY-
LIECTBJISIEMYIO0 MHOKECTBOM TeyceHpOHOB.

Pamka B 0011eM cmbIciie SIBISIETCSl OrPaHUUYMBAIONIEH CEKIMEH BIACTH TUX CYIIECTB, TAKUM
HEOOBIYHBIM crIocoO0oM TeyceHpOoHBI opraHu3anui YyHpPOH XOTeNU MOKa3aTh, YTO TAKYI0 OOJBIIYIO
MOIIIb 00beIMHSET OMH Jiujiep. KTo Obl MOT PEATONIoKHTh, YTO UEH, peaM30BaHHbIE B HEOOBIYHOM
smOIieMe, CIesaloT CBOIO POJib, COEIMHUB MHOXECTBO TeyCeHpOHOB paHee He IJTAHUPYIOIIUX BXOAUTh
B OJIHY CTPYKTYP.

Ectp Bepcus uto nepbiid auaep UyHpoHa MyTelmecTBys 1O BCEJICHHBIM OOHAPYXUT HUKOMY
HEU3BECTHBIN MOTOK JAaHHBIX, COIEpKalMii B ce0e TaMHCTBeHHbIe 3HaHUs. OCHOBBIBASICh HA STOM
MIPUHIIMIE, OH PEIIMJ y4ecThb BCE OCOOEHHOCTHM MBIIIJIEHHUS] HEU3BECTHBIX CYIIECTB, CO3ABIIMX
CTPYKTYpPY JIaHHBIX B CBOMX LeJIsIX. DMOJIeMa 3TON OpraHU3alliy 110 IIaHy KOHCTPYKTOPOB, BOILIO-
IIABLIMX €€ B PEaJIbHOCTh JOJIKHA yCTpallaTh BCAKOr0, KTO OCMEJIUTHCS IOCMOTPETh Ha HEE.

Kt0 6B MOT TIOyMaTh, YTO TOPrOBBII COM03, BEAYIIHMIA BCEIIa MUPHBIN 00pa3 )KHU3HU B OIUH
MOMEHT ¢ 00beIMHeHHeM B UyHPOH MPEeBpaTUTLCS B MUPATCKYIO opraHu3auuio. Bc€ neno kpoercs
B MHOXECTBE HeyJad CBSI3aHHBIX C 0OpPa30BaHMEM HOBBIX CTPYKTYpBI OOJIbIIKE IJTaHbl, TIOCTABJICH-
Hble YyHPOHOM HE CMOIIM OCYILECTBUTHCS 3 KOPOTKHUI CPOK, OT 3TOTIO WIEHBI 3JIMJIUCh CTAHOBSChH
arpecCUBHBIMU.

MosxeT 31ech ObITh IEJIO B JPYrOM, TAMHCTBEHHBIN CUMBOJI, CO3aHHbIN TeyceHpoHaMH 1 yKpa-
CHUBIINI KaXIblii OOBEKT, UCMIONB3YeMbIi OpraHMU3aIlK, BOZMOXHO OKa3aj HeOJaronpusiTHOe BO3-
JEWCTBUE HA CMOTPSILIMX B €€ cTopoHy. He moHnMas JpeBHUX TEXHOJIOIMIA ¥ TPUHIUIIOB BOCIIPHUSI-
TS pealbHOCTH YyHPOH UCTIONb30BaJl X B CBOMX KOBapHBIX IJIAHAX, HE OCO3HAaBasl BCEW OMACHOCTU
MOHCTpa, CO3/JaHHOTO UMHU CAMHMH B poJie OOJIbIIION OpraHU3aliHy.

HukTo 661 n3 TeycenpoHckoi MiMrniepun HUKorga Obl HE IOAyMaJl, YTO MaJICHbKUI COI03 TOPro-
BBIX KJIAHOB MOT TaK OBICTPO MPEBPATUTHCS B OONBIIYIO CTPYKTYPY, HECYIIYIO YTPO3y O€30MacHOCTH
obmmx TeyceHpoHCKUX naeanoB. Kak mopoii oqHa HeBeposATHO KpacuBasi SMOIeMa MOKET U3MEHUTD
CYILIECTB, ITPEBPATUB MX B €AMHYIO MOIIlb, HE OCTAaHABJIMBAIOILLYIOCS HE NIepe]l YeM Ha IyTH K JI0JIro-
K JJAaHHOMY BJIaCTBOBAHMIO HaJl BCEMU BCEJIEHHBIMU KTO-TO CUUTAET, YTO COI03 TOPrOBBIX KJIAHOB CTall
kecTokuM UyHpOHOM He M3-3a SMOJIEMBI, a TI0 MPUYMHE BCTYIJICHUSI B OPTaHU3AIMIO CYILECTB U3
pa3HbIX YacTel BCEIEHHbIX, UMEIOIMX CBOU MOPOIl OYEHb KECTOKHUE B3IJIS/Ibl HA METOIbI IOCTHKE-
HUS1 XKEJIAEMOro pe3yJibTarT.

IAxpyHckas s3mobIemMa
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C. B. IlaBpyk. «COOpHHMK HAyIHBIX OTKPBITHI 110 cepurl «Mupbl beckoHeuHbIX BeeneHHbIX»»

DXpyHCcKass DMoOnemMa, 3araJJOuHblii CAMBOJI, XPAHSIIUN B CBOEH CTPYKTYpe MHOXECTBO TaiH,
3aCTaBJISIONIMX 38 JyMaThCsi 00 3TOM HEM3BECTHOW IIMBUIIN3ALIUH, KUBYIIEH Iie-TO B IIIyOMHAX BCe-
JeHHbIX. OHaX bl CTPAHHUKH, MyTEHIECTBYIOLIME MO AJJAKTUKAM, BbICAJMIMCh HA HEOIIO3HAHHYIO
TUIAHETY, He MMEIOIIYI0 CBOETO Ha3BaHMs, MyTEIIECTBYs MO €€ MPOCTOpaM HCCiefoBaTeIn oOHapy-
KU MHOTO MHTEPECHOTO.

Ha noBepxHOCTH 3TOro HEM3BECTHOrO MHpa ObUT HalileH DXPYHCKHUI KOpaOib MHOTO 3P Ha3a[
Pa3OMBIIIEIICS BPE3aBIIMCh B TOBEPXHOCTh TUIAHETH. M3ydas ocTaTky KopIiyca TAaMHCTBEHHOTO 00'b-
eKTa, MCCIIeI0BATEeNIN HAIUIM YHUKAJIBbHYIO HAXO/KY, MAJICHBKHI MTPeMeT HEOOBIYHOW (POPMBI, UTO
3TO OBUIO B MEPBbIE MEPUOIbI OOHAPYKEHHSI OITPE/ISIUTh OKA3aJI0Ch CIIOKHO.

Iocne ponroro usyueHrst MHPOPMALIMOHHBIX TOTOKOB OCTABLIMXCS aKTUBHBIMH IOCJIE Majie-
HUSI KOopaOJisl yaaaoch BBISICHUTH OoJbliie nH(popManuu o Haxoake. OKas3aaock, STOT TAMHCTBEHHbIN
JIEMEHT SIBJISIETCSI MUHMATIOPHBIM BOILIOLIEHHEM SMOJIeMbl DXPYHCKOHN IIMBHIIM3ALINH, IO paccKa-
3aM 3TH 3araflouHble CyILLecTBa MOSBUIMCH 32 JIONI0 J0 MO JPYrux pac.

HUKTO TOYHO HE MOXET CKa3aTh OTKY/A MOSIBUJIMCh TAKME TAMHCTBEHHbIE MOHCTPBI, )KUBYILUE
I71e-TO B ITyOMHAX BCEJIEHHBIX, HE CUMTasl HY)KHBIM 00paIaTth BHUMAHKE Ha )KM3Hb APYTHX CYIIECTB.
MO’HO TOJIBKO MTPEANoIIaraTh, YTo Jyist DXPYHOB MPEICTABISIET MX HEOOBIYHBIN CUMBOJI 0071312101
KaKOW-TO TAMHCTBEHHOCTb, CO3/IAI0ILEN BlIEYaTJIEHUE €ro JaBHETO POMCXOXKICHUS.

B BepxHue nepegHue cerMeHThl SMOIEeMbl U300paKEH HEOOBIYHBIN BO3BBILIAIOIIEHCS HaJl KOH-
CTPYKLMEN y3eJ1 C KpACOYHBIM (pparMeHTOM BCEJIEHCKUX ITPOCTOP. DTO MOXKET O3HAYATh, YTO DXPYHbI
MOOAT U3ydyaTh OECKOHEYHOTO MpaKa OKPYXKAIOLIEro WX IUIAHETHI, OOJIbIINIT MHTepeC MpPHBJIEKAET
HEOOBIYHBIN OOBEKT, N300PAKEHHBIN B IIEpeJHEH, HEHTPAIbHOR YacT CUMBOJIA, YTO OH MOKET O3Ha-
YaTh HUKTO HE 3HAeT.

EcTtb TONMBKO MpeAnonoKeHne TaKUM CIIOCOOOM DXPYHBI XOTEIU M300pa3UTh KaKoe-TO aHO-
MaJIbHOE SIBJIEHME, B3STOE 3a CPaBHEHME ¢ UX IMBUIM3anuel. Takoil BEIBOJ clesaiy yUEHble Hallle]-
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IIME STOT JIEMEHT, 0OpaTUB BHUMaHKE Ha OKPYKEHHE STOTO JIeMEHTa, Ha HEM MOKa3bIBaeTC sl KaKasi-
TO HEU3BECTHAsI YacTh BCEJICHHBIX, BOBMOKHO 3Ta rajlakTHKA SIBJISIETCS POTHOM IJ1s1 DXPYHOB.

K coxasieHrio Bce MONBITKY UCClieNoBaTelield HAUTH PeasibHyI0 TOUYKY MPOCTPAHCTBA OT/AEIBHO
HAIOMUHAIONIYI0 N300paXxeHre Ha SMOJIeMbl He yaanock. MokeT ObITh 3Ta JPEBHSS paca CyIIeCTB
JaBHO TIEPEMECTHIIIACH B KAKYI0-TO MHYIO PealbHOCTb, I7Ie BCE HE TaK KaK B PUBBIYHBIX BCEJICHHBIX.
HccnenoBateneil Takke MPHUBIEK MaTepHuas, OKPYXAOIIUI HEOOBIYHYI0 aHOMAJIbHYI0 MAHOpaMy B
LEHTPaJIbHOM, NIEpe/IHeN YacTH CUMBOJIA.

WM okazancs Kakoi-TO TaMHCTBEHHbI JPEBHUI MUHEpaJl, HE UMEIOLIMI aHAJIOTOB, BOKPYT
9TOW TAMHCTBEHHOMW CTPYKTYPBl HEU3BECTHBIE MACTEpa CIeIaIIH SIPKYI0 paMKy. E€ moBepXxHOCTh Oblia
[JTaJKOM Y OTIMYAIOIIEICS OT OCHOBHOW YacTH, HEMHOTO BBITYKJIasi KOHCTPYKIIUSI BCeld SMOJIEMBI ¢
00erx CTOpOH A00ABJISET BOMPOCOB, YTO ITO MOXKET O3HAUATh HUKTO M3 YUEHBIX U3YYAIOIIUX HAXOIKY
3a JJOJITOe BpeMs1 HE CMOT' CKa3aTh.

Kaxpmoe cymectBo, cMoTpsiiiee Ha 3Ty APEBHIO DXPYHCKYIO SMOIEMY, BRIABUTAET CBOIO Bep-
CHIO O €€ Ha3HAYE€HUH, KTO-TO JyMaeT, YTO 3TO IIPOCTa KPACHBBI CETMEHT CTPYKTYpbl, HE HECYIIUI
HUKAKOTO CMBICJIA, CACIAHHBIN JJIs1 YCTpallleHust Bparos. Jlpyrue ke He COIJIaCHBI, peArionaras, 4yro
TaKMM 00pa30M HEM3BECTHBIE MACTEpa XOTEJIN MTPOJEMOHCTPUPOBATH UTO BCE BCEJICHHBIE CYILIECTBY-
IOIIMe B MOHUMAHUH CYILIECTB HAXOAATCS BOKPYT MX TAMHCTBEHHOTO MHUPA.

KT0 13 yu€HBIX MpaB yTBEpkKIaTh CIOKHO 00 DXPYHCKOW LMBIIN3ALUN MaJO, YTO U3BECTHO
C Hell PeIko BCTPEYaloTCsl KOpaOay Pa3HBIX OpPraHU3alvil MyTEeHIeCTBYs MO BCeJeHHBIM. MOXKHO ¢
YBEPEHHOCTh CKa3aTh MOCJie OOHAPYKEeHUsT DXPYHCKON SMOIEMBl U U3YYEHUS €€ CIIOKHOM, KOMITO-
HEHTHOU CTPYKTYPBI KOpITyca Ha OfIHY 3araJiKy CTaJlo MEHbIIIE.

XOTs 9Ta HaXO/IKA HE CMOIJIa paccKasaTh 00 UCTOPUM TOW JaNEKO LIMBIIIN3AIMH, HO OHA TT03-
BOJIMJIA BCEM CYILIECTBAM HE MHOT'O MPUOMM3UTHCS K pasrajike APEeBHUX TaHBI. YKe MHOTO 3P TPEBO-
JKalel yMbl pa3HbIX CYILECTB, MBITAIOMIMXCS MPEICTABUTh OOIMK DXOYHOB, TAKUM 00pa30M Y3HATh,
KTO OHHM TaKMe ¥ KOTJa M ¢ KaKOW IeJIbI0 BIIepBbie ObUT CO3[aH MX CUMBOJI, HEM3BECTHOW OpraHu3a-
uuu. Bee T 3aragku u ceiiyac He pasrajiaHbl, OHU JAIOT BOJIO HEBEPOSTHOMY MONETY (paHTa3Uu
uccreoBaTesiel Japast UM CTUMYJI K IajTbHel paOoTHI.

DeMeHThI NUTAHUS CTPYKTYP

HepreTuyeckuil MoayabHbI 60k Apmun IQanyca
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DHepreTUIECcKuil MOy IbHBINH OJIoK Apmun FOnmmyca, HeOOBIIHOM CTPYKTYPBI IEMEHT, o0iaia-
IOLIMI BBICOKOI SHEPreTU4ecKoi EMKOCTBIO, IIIMPOKO MTPUMEHSIEMBII BO BCeX c(pepax MPOMBIIIIIEH-
HocTH. [ToTpeOHOCTh B MOIITHBIX MICTOYHMKAX MUTaHUs y apMun FOnuyca Obiia ¢ OCHOBaHHSI OpraHu-
3aIMy, Pa3BUBAIOIIASCS HayKa TpeOoBasia OOJbIINE 3aTPaThl SHEPTHUH.

KoHCTpYyKTOpBI, MOCTENEHHO aHAJIM3UPYS 3TH JaHHbIE IPUILLIA K BBIBOAY UM HYKHO CO3JATh
KOMIIAKTHBIN NCTOUYHHMK XPAHEHHsI YaCTHII AJIs1 Pa3HBIX LieJIeH, CIIOCOOHBIN CHaOXKaTh JTI000e yCTpOii-
cTBO. JIJ1s1 peayn3aiiy 3THX IUIAHOB ObUT CIIPOEKTUPOBAH HEOOBIYHBIA CETMEHT ISl OIKITIOUeHMS
MOJIYJIBHOTO OJIOKa, €ro C/IeIajii COBMECTHMBIM CO BCEMH BUIAMHU CHCTEM, CYIIECTBYIOLIUX B ApMHUN
IOmnyca.

KoHcTpykTops! X0Tenu codpath YI0OHBIN OJIOK ¢ MaJeHbKMM BECOM M BBICOKOH 3(P(heKTUBHO-
CTBIO XpaHEHHU s YACTHII, y HUX ITO MOTy4MIOCchk. B Moy e mpuMeHseTcst U3BECTHBIN TOJIBKO B ApPMUM
IOnmycy sneMeHTHl CTPYKTYpbl 0OeCTIeYrBaIONINi HaKOTUIEHHE M coXpaHeHHe sHepruu. OBasibHas
(hopma G110Ka MO3BOJHIIA YBEIMYUTH MOIITHOCTD ITOTOKOB, MPOXOJSIIHNX 10 HEMY W IPUMEHHUTH BCE
©OraTCTBO TEXHOJIOTUI Pa3pabOTaHHbBIX YUEHBIMHU.

Macrepa cymenu co3iaTh yI0OHOE YCTPOICTBO Oe30macHoe B JMOObIX ycnoBusx. s conpar,
MCHIOJIb3YIOIUX MCTOYHUK MTUTAHUS BAXHYIO POJIb UTPAET X OE30IaCHOCTD B CITyYasix, KOra Bpake-
CKHIA MIMITYJIbCHBIN TTOTOK HApYIIHT IIEJIOCTHOCTh KOpITyca OIoKa.

HeoObruHble KOMIOHEHTHI, BXOSIINE B COCTAB BHYTPEHHETO MOMYIISI OJOOPaHbl CHEealb-
HBIM 00pa30M, YTOObl 00ECHeYNTh MAKCUMAJIbHYI0 EMKOCTh HEPriuy NpH MasioM Bece. B Apmun
FOmmyca ocoObIii moaXoy K MPOEKTUPOBAHMIO JIIOOOW TEXHUKH, OHM CTapaloTCs CO3/1aBaTh MPOCThIE
1 3¢ deKTUBHBIE annaparsl, CUTyalld ObIBAIOT pa3Hble 3TO JOJKHO YUUTBHIBATHCS IMPU CO3AAHUU
YCTPOWCTB MOI0OHOTO BUJIA.

HepreTnueckuil Moy JbHbI 0J0K Teycenponckoii Umnepun
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DHepreTuyecKnii MoayJbHbI Onok, TeyceHpoHckoil Vmmepun, HEOOBIYHOE 1O BHEHIHEMY
BU/1y CETMEHTHOE YCTPOMCTBO AJ1s1 LIMPOKOTO PMMEHEHU B pa3HbIX cepax. KoHcTpykTopsl, co3na-
Basl €ro MojyMaJii O MPAKTHYHOCTH U YIOOCTBY HCIIONB30BAHUS B JIIOOBIX ycoBUsX. [IpocunTsiBas
BHELIHUI BUJL M IPOpadaThIBasi BCE BOZMOXKHBIE BAPUAHTHI, OHU HAILUIH JIy41ly10 (hOpMY /7151 MOZLYJISL.

[Tonumasi, 11t Takux OJIOKOB ITIABHOE BBICOKAsl MOIIIHOCTh M HU3KUI BEC, YUUTHIBAS 9TU Mapa-
METpbl, cCOOMpasi EMEHT, UCIIOJIb30BAJIU CIIeLIMaIbHble MaTepHaJibl C BBICOKOH CTENEHbIO COMPOTHB-
JIEHU 1 BPEAHBIM BO3/IEMCTBUSAM. DHEPreTUYECKUI MOJTYJIb COCTOUT U3 HECKOJIBKUX YacTeil, BHEIIHUI
KOPITyC ¥ BHYTPEHHHE KOMITOHEHTHI, IJIOTHO COCTBHIKOBAHHBIE MEK/y COOOH, TAKOE COUYETaHNe KOH-
CTPYKLIMM IOMOIJIO YBEIUYUTh 3(PPEKTUBHOCTb YCTPOUCTBA.

JI151 MCnob30BaHKsI MOAYJIBHOTO OJI0Ka HY’)KHO BCTaBUTh €r0 B KOHTEHMHEPHBIN OTCEK, HYX-
HBII [UIsI KOHIIEHTPAIMM BHYTPEHHHUX MOTOKOB, MIYIIMX OT OJIOKa B armapare, TpeOyoleM MuTa-
HUS YacTuliaMu. KOHCTpyKTOpBI mogyMaiti 0 6e30MacHOCTH TaKUX OJIOKOB, MCTIONb3YsI KOMITIOHEHTHI
HE CIIOCOOHBIE B CITy4ae MOTepy CTaOMIIBHOCTU B30PBaThCs. BBICOKask MOLTHOCTH MOMYJISI TO3BOJISIET
J0JIroe BpeMsi CHaOXaTh SHEpruei 31aHusl.

Takue UCTOYHUKHY NMUTAHUSA MPUMEHsIOTCsl TeyceHpoHaMy B CTAllMOHAPHBIX OPYAMSIX U MPO-
MBIIIJIEHHBIX MOCTpoiiKax. Huskuii Bec cienait ero ygoOHee, /715 3aMeHbl €ro, He TpeOyercs crie-
LMaJIbHON NOATOTOBKM, MacTepa MpoAyMald BCe BO3MOKHOCTH MCHOJIB30BAHUS YCTPOMCTBA. DTO
CHIeJIaI0 SHEePreTUYeCKMid MOYIIbHBIA OJIOK OCHOBHBIM CIIOCOOOM OBICTPO TMOATOTOBUTH KPYIHBIE U
MeJIKMe MOCTPOMKHU K padoTe.

KoHCTpYyKTOpBI, MPOEKTUPYsl CErMEHT, PEeLIMJIM, YIEIUTh OTAEJbHOE BHUMAHUE BHEIIHEMY
BUJly KOPITyCa, CIIeJIaB €r0 MHTEPECHBIM UM NMPAKTUYHBIM B UCMOJIb30BaHMe. Kaxplii connar, BCTaB-
JIs11 MOAYJIbHBIN OJIOK B OTCEK, UyBCTBYET ceOsl BAKHOM YacTbio OTpsina cHaGxeHus. [{ns Teycenpo-
HOB MPOCTOTa U 9(P(HEKTUBHOCTb BCETJa HA IIABHBIX MO3UIMSAX NP COOPKH MOIOOHBIX JIEMEHTOB.
C BBOIOM 3KCIUTYaTalMI0 MOLYJIBHOTO OJIOKa M3MEHWICS YPOBEHb CHAOKEHHUsI BOKCK, OTIPABIISIO-
IIMXCS Ha 33/IaHUS.
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Bcera nosie3eH KOMITAKTHBIN HICTOYHUK IMATAHU S, UMEIOIINN HU3KUIA BeC U YIOOHBIN, CTaOWITb-
HBIT KOPITYC, CIIOCOOHBIN BBIIEPKUTH MHOKECTBEHHOE ITOTIAIaHU I BPAKECKHX 3apsI/IOB U HE TIOTEPSITh
sHepreTuyeckuii norennman. Korga MiMrepatop yBuaen sKCriepuMeHTaIbHbBI 00pa3el] MOIYJIbHOTO
0JI0Ka, OH MOXBAJIMI KOHCTPYKTOPOB, CYMEBIIIMX B TAKOW KOMIIAKTHBIA KOPITYC BCTaBUTh KOMIIO-
HEHTBI, 00eCTICUNBAOIINE HOPMATLHYIO Pa0OTy CHCTEM.

VHuKabHAsA OCOOCHHOCTh MOMYJISI B KOHIIEHTPAIIMY Y HAKOTUIGHUH SHEPTHU, 3TO MO3BOJISET
eMy JIOJIbIIIe OCTaBaThCsl B pabOueM COCTOSIHUM, YIJIUHSS CPOK CIykObl. [TomMoraer pexe MEHSITh
MOJYJIb B 3[JAHUSX, OOJierdasi X MpUMEHEHHs, BHYIIIAst B KaXKJJOTr0 COJijIaTa YBEpeHHOCTh B 3(pek-
TUBHOCTHU TEXHOJIOTUH, CO3aHHBIX JJIs1 TeyCeHPOHCKON apMUH.

DHepreTuyecKuil MoayJibHbI 010K, [leTeca OpyJena

DHepreTUYeCKUi MOIYJIbHBIN ONOK ApeBHer IuBrm3anun [letec OpyieH, YHUKATBHBIN 110
CBOEMY CTPOCHHIO JIEMEHT, CHaOKaIOIIUI YCTPOUCTBA SHeprrer. OH COCTOUT U3 CTAOMIM3UPYIOIIUX
KOMITOHEHTOB, 110 00EMM CTOPOHaM ITOTOKOBOTO CEKTOPa, OHM OOECTICUMBAIOT HAKOTIIEHHE SHEPTUH.

BHYyTpH OCHOBHOTO IIEHTPAbHOTO CErMEeHTa CKPBITHI CJIOKHBIE Y3JIOBBIE JIEMEHTHI, 00eCTIeUn-
BalOIe XPaHEHUE YacTHUIl BHYTpU Onoka. C3aay MOIY/Isl YCTAaHOBJIEH CIIEIUATbHBINA CTHIKOBOYHBIH
9JIEeMEHT, OH HYKeH JIJIs1 TIONKJTIOUeHUsI K CUCTeMe YCTPOMCTBA.

VHUKaIbHAS 0OCOOEHHOCTBIO 3TOTO0 MCTOYHHKA MUTAHMUS, SIBJISIETCS TUI SHEPrvHd, UCTIOJb3ye-
MBI B HAKOTIMTENe, OH HUKOT/a He TIONHUMAEeT TeMIiepaTypa OI0Ka, ero CTpyKTypa SIBJISIeTCS OXJia-
Kparomen yacteio. KOHCTpyKITHs: MOMysisi MOCTpOoeHa TaKMM 00pa3oM, YTOOBI B HEE MOMECTHIIOCH
OoJIbIIIe HAKOMUTEILHBIX BO3MOXKHOCTEH. OCOOeHHOCThIO SHepreTrdeckoro Ooka [lereca Opynena
SIBJISIETCS] €70 BOBMOXKHOCTD ITOCTOSTHHO BBIPA0aThIBATh SHEPTUIO, STOTO YIAIOCH JIOCTHYD C TIOMOIIBIO
COCTaBa JIEMEHTOB, BXOIAIINX B CTPYKTYPY CErMEHTa, OOECTIeUMBAIONIETO KOHIIEHTPAIMIO YaCTHI
BHYTpH OJIOKa.
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J1s Mcnonb30BaHMUs 9TOT0 MCTOYHMKA SHEPTMM HYXKEH CIIElMajIbHBbI CEKTOPHBIN 3JIEMEHT,
CTBIKYIOLIHMIACS C YCTPOMCTBOM, OH TIO3BOJISIET PACKPHITH BeCh MOTEHIMAN O10Ka. OAUH MOIY/b CIO-
coOeH KOHIIEHTPUPOBATh MHOTO SHEPrHH, € Oy/IeT XBaTaTh Ha UCIOJIb30BaHKE B JTIIOOOM YCTPOKCTBE.
[TpenmyIecTBO TaKOTO MOIYJIBHOTO OJI0Ka B €ro HeOOJBIIIOM Bece U KOMITAaKTHOM pazmepe. [lpu
9TUX XapaKTePUCTUKAX, YUEHBIM 3aHMMAIOIIUXCS €r0 pa3paOdO0TKOM yAaioch MOBBICUTH MPOYHOCTh
KOpITyCa, yIep)KHUBasi OCHOBHYIO aKTUBHYIO YacCTb YETHIPbMSsI IUIACTUHHBIMU CEKLIMSIMU.

JIBe U3 HUX HYXHBI JJIs IOAJEPKAaHUS JIEMEHTOB BXOASILUX B COCTAB MOJYJISI B IOCTOSIHHOM
CTaOMIIBHOM COCTOSTHUM, 3TO HEOOXOIMMO JIJIs1 IIEJIOCTHOCTH y3710B. OCTalIbHbIE 1BE HYKHBI 7151 0Oec-
MIEYCHUsI OXJIAKICHUsI OJIOKA, TO AENAeT ero YJOOHBIM Uil UCIIONb30BAHUS B JIIOOBIX CHTYallUsIX.
Takue MomysbHBIE OJOKH NP MOTepe CTAOMIBHOCTH KOPITyca HE CIIOCOOHBI pa3pyIIUThCs, TIOBpe-
KJasich OJIOKH, TEPSIOT SHEPTUIO, CHIKAS MTOTEHITNAT MAKCUMAJIbHOW €€ EMKOCTH.

IIpeameTsl 11 NCIOJIb30BAHNS
Huctpon Jlenrep Apmun IOamnyca

Hucrpon Jlentep Apmun IOnuyca, HeOGobII0e 0OOPOHUTETFHOE YCTPOUCTBO, MCIIOJB3YIOIIEe
HEOOBIUHBIN TPUHIIMI JIEHCTBUS JIsI CBOMX CHUCTEM, MO3BOJISIONINI (hOPMUPOBATh M3JTydaTeIeM
MOIIHYI0 aHOMAaJIbHYIO BOJIHY, HAITPABJICHHOTO JICHCTBUSI JIISl 3aKPyUMBaHUsI BPAXKeCKUX IJIaHeTap-
HBIX 00BEKTOB. MiepTycam cpakalonmMcst Ha pa3HbIX IJIAHET MPUXOIUIOCH BBIMOIHATH MHOKECTBO
3aJHUH, TPEOYIOIIMX OT HUX OOJIbIIEH MOATOTOBKH UCTIOIb30BAHUH, UMEIOIIETOCS Y HUX CHAPSIKEHHUSL.

Boiitiam mprxoauaoch 4acTo OTIPAB/IATHCS Ha JaIEKUe MO3UIIUH, T7Ie MHOT/Ia BOSHUKAJIA He0O-
XOIVMOCTh O0ECIIeYUTh OOOPOHY HEOOJBIIOMY OMIOPHOMY MYHKTY. Yaie Bcero 3To ObUIO IpOoIIe
OCYIIIECTBUTh HEOONIBIIIMM pa3Be/bIBaTeIbHBIM IpyriaM MepTycoB, He UMEIOIIUX B CBOEM PacIio-
PSUKEHUM JIOTAYaHHBIX YCIIOBUU JUIS1 OBICTPOTO 3aKPEIUICHUsT Ha HY)KHOM MeECTe.
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C KaxapIM HOBBIM MHUpPOM, M3ydeHHbIM Apmwueid lOnmuyca mosiBisuiock Oosbilie TpooieMm,
HeOOJbIITNE OTPS/IbI OKA3bIBAIOIIHMECS OJIFIKe JPYTMM K BaKHBIM TIO3UIIUSM CTAHOBUJIMCH JKePTBAMU
MOHCTpoB. Koria mogmora rmpuObIBasia Ha OMIOPHBIN ITyHKT, IJI€ I0JT0e BpeMsI BeJIU CpakeHUe MaJibie
TPYIIIBI COJIJIAT, OHU MTPUXOIWIIN B yKac OT YBUJICHHOTO Oe3yMUsl COAESITHHOTO C X COCTYKHBIIAMH,
OHU BCE ObUTH YOUTHI TAMHCTBEHHBIMU CYIIICCTBAMH.

Kaxnas mmaHera Bcerja omiMYyaach MECTHBIMU OOUTATENSIMHU, TTPUAYMBIBAOIIMU XUTpPbIC
TUTaHBI JUTSI BHITIOJTHEHUSI CBOMX 3aayMOK. Apmus FOnmyca Ha TakMx TMO3WIMSAX OKas3blBaJlach HE
rOTOBa K BCTpeYaM TaKUMU CYIIECTBAMH, MAJICHbKUE OTPS/Ibl, HE MMEIOIIHe JIOCTATOYHON YHCIIeH-
HOCTH J|JIsl OTPaKCHUSI HATTaJIeHUH Jallle BCero-C CTAaHOBUJIUCH KEPTBAMU 3TOM HECIPABEITMBOCTH.

Onmuyc y3HaB 00 3TUX HENPUATHBIX HOBOCTSIX OB TOPAXEH, MY BCEIIa Ka3aI0Ch, €ro CONIAThI
MIPOXOSAT CIIEIUAIBHYIO TOATOTOBKY, JAIOIIYI0 UM 0COObIe BO3MOXHOCTH MPOTHUB JIIOOBIX Bparos. Ha
Jesie BCE OKa3aJIoch HE TaK, MOATOTOBKA ObUIA XOpomias y OOUIOB, MpodiieMa KpbLlach B OOJBIITUX
HaJIe)KJaX KOMaHJOBaHWS Ha MaJleHbKHe Tpynibl Vneprycos, nenaoriye OOJbIIyI0, HETOCHILHYIO
UM padoTy.

[To muenmio FOmnyuca Takue oTpsiAbl COMIAT ¢ MAJIOW YUCTICHHOCTHIO MCATbHBI JJTsI U3YYEHUS
HOBBIX TEPPUTOPHI U 3aKpeTIICHU I Ha HUX TIOBBIIIAs BIUSHUE OPraHU3aIliK Ha ONPEIeIEHHBIX MTO3H-
usx. B ciyvaomuxcs Heygayax, OH CYMTa Oblla M €r0 BUHA, He JIOCMOTPEJT YPOBEHb CHAPSIKEHHE
NneprycoB HampapJisieMbIX Ha TaKue MIOPYUYSHUs], Hy’)KHO ObUIO MEHSTh CUTYAIUIO C TAKUM TpeOoBa-
Huem FOnmyc npuieén K KOHCTPYKTOpaM.

Ero Botickam ObLJIO HEOOXOIMMO MOPTATUBHOE YCTPOWCTBO, TOTOBOE B KOPOTKUE CPOKU OBITh
Pa3BEPHYTHIM, CIIOCOOHOE JIaTh HEOOJBIIMM TPYIaM JOTOJTHUTEIBHYI0 O€30MacHOCTh. YIIypechl
3aHUMamIIMecs Haykoi B Apmun IOnmuyca crapaanch CBOUME pa3padOTKaMu YXOIUTh JAJIBIIE JIPY-
I'UX [IMBUJIM3AIINN, He OCTAaHABJIMBASICh HA CYIIECTBYIONIHX UJIESIX, OHU HAUaJId padoTaTh HaJl HEOOBIU-
HBIM TIPOEKTOM.

Han HuM Benack foirast IeATeNIbHOCTh, B CBOOOJHOE BpeMs OT OCHOBHBIX IMTPOEKTOB KOHCTPYK-
TOPBI 3aHUMAJIUCh MHTEPECHBIM IS HUX 3aHsATHeM. KOIrMyc monmpocuit ux 03HAKOMHTH €r0 ¢ STUMU
U/IesIMH, PAaCKpPhIBAIOIIEe HEOOBIYHBIE BO3MOKHOCTH IPUMEHEHUS SHEPTUH, TTO3BOJISIONIHE ChOPMU-
POBaTh aHOMAJILHYIO BOJTHOBYIO aKTHBHOCTh HAIIPABJIEHHOTO JICWCTBHUS.

YCTpOoICTBO MOHPABUIIOCH JIUJEP, OH 3aX0TeJT YAYUIIUTb. €r0 CYIIeCTBYIOIIYI0 MOIU(pUKAITHIO,
HOBOMY armapaTy OH peli aTth Ha3zBaHue J{uctpon Jlentep. B nepeBoe ¢ npeBHUX uHMOpMAIH-
OHHBIX 3aIKCeH, ITO O3HAYAET UCKaKAIOIIee PeaIbHOCTh BO3ICHCTBYE, 3aKPyUUBAIOIIee BCE MOMaa-
I0lliee B €ro 30HYy pachpoCTpaHeHHUs], Jeiasi 3TO B HarpaBjieHHOM ddekTe.

Takoe HEOOBIYHOE YCTPOMCTBO TIONTYUYMIIO TO MMS HE CIYyJYaliHO, BCE JeJI0 B €ro U3TydaTesb-
HOM 3JIeMeHTe, OCOOBI CTPYKTYphI YCTAHOBJIGHHOM Ha BepXHEHW uyacTu Kopiryca. Hampapissi cBowo
AKTHBHYIO YaCTh B CTOPOHY LIeJI, OHa MOXKET ObICTPO M3MEHSATH €€, BBITYCKas B IIPOCTPAHCTBO BOJI-
HOBOU MOTOK. JleTs BHepén, oH ObICTPO Mpeodpa3yeTcss B aHOMAJIbHOE SIBJICHUE, 3aKpy4HBaloIIre
BpakecKre 0ObEeKThl OTKHU/IBIBAS UX B CTOPOHY, HAHOCS CTPYKTYpe CepbE3HbIE TIOBPEKICHHS.

Jns peanu3anyy Takoro HeoObYHOTO dpdekta, 06IaIaINIero BHICOKON MOITHOCTHIO, TIOMe-
MIEHHOW B KOMITAaKTHBIN KOPIYC YYEHBIM, MPHUIILIOCH pa3padoTaTh MHOTO MHHOBAIIMOHHBIX CHCTEM,
MO3BOJIMBINMX CleNaTh UX (paHTa3uu peajbHOCThI0. KOHCTpyKTOpHI, NopabarbiBaoiue JleHTep
JKeJIaIi YBEeJIMYUTh €r0 BpeMsi aBTOHOMHOM paOOThI, MPUIYMAJIM C3a/11 KOPITyca ClIeNiaTh CIieIualTb-
HBII CTBIKOBOYHBIN JIEMEHT.

C ero moMoImiplo CoNAgaT MOXeT ObICTPO BCTABUTH B YCTAHOBKY JIEMEHT MUTAHUS OOJBIION
EMKOCTH, 3TO pellieHre MO3BOIUIIO CaeaTh anmapart 3 dekTuBHee B 1orux cpaxkenusx. Co3naBas
TIOJTHBIN HOBBIX MJIEW ITPOEKT, YUEHBIE CTPEMUIIMCh BHECTH B HETO BCE MOTPEOHOCTU HEOOIBIITNX OTPSI-
noB nepTycoB, IOCTOSSHHO HYXJAIOIIUXCS B JOMOJHUTEIBHON Oe30MacHO B CUTYAIIMSIX, KOTJIa UM
MOPYYEHO COXPAHATH MO3UIIUIO JOJITOE BpeMsI 10 Teproa MPUOBITHS TOIMOTH.

HeoObIuHbIM peliieHreM, pealn30BaHHbIM B JIeHTepe sIBJisieTcs IOBOPOTHASI OAITHS ¢ U3TyJa-
TEJIbHBIM JIEMEHTOM, €€ OBICTphIe TBUKEHHS IO KPYTry CIIOCOOHBI HAIPABUTh OPYKHe Ha MPUOIH-
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JKAIOIIMXCS C pa3HbIX CTOPOH BParoB. Bce 3TH CIOKHOCTH, peaTn30BaHHbIe B HEOOBIYHOM MOPTATHB-
HOM YCTPOMCTBE, MCIIONB3YIOIIEM TOJIbKO COOCTBEHHBIe TexHosnornu Apmun FOmyrca Hy)Ha Oblia
CHCTEMa, CIIOCOOHAsI CTIPABUTHCS C HATPY3KOM.

Eii cTana KOHTpOJIbHASI TAHENb, YCTAHOBJICHHASI B TIEpeJHEN YacTH KOHCTPYKIIMH, e€ HeoObIu-
Has (popMa U (PYHKIIMOHATBHOCTB, TO3BOJISIET coaTtaM OBICTPO COPUEHTHPOBATHCS C HACTPOUKOM
opyaus. B nHaMKaTOpax Ha aKTUBHOM YacTW HET HUYETO CJIOKHOTO, OOJBIIYIO POJIb B YIIPABICHUN
UTpaeT aBTOMaTUYeCKasi KOPPEKTUPOBKA BHIOpaHHBIX ViepTycoM pekruMOB padOThl YCTAHOBKH.

CrenmanbHble KpenéXHble CEKIUH, TIO3BOIMIIA CTAaOMIIN3UPOBATh IPOYHOCTh TPUCOESTUHEHNU S
KOHTPOJILHOTO 3J7IeMeHTa K Kopiycy. THTepecHOM uieet, ToBeIEHHOM /10 paboyuero COCTOSIHUS B 9TOU
MOJIe/T KOMITAKTHON OOEBOW YCTAHOBKH, CTajia HEOOBIYHASI AKTUBHAS YacTh KOHTPOJIBHOMW MaHEeIH,
YMECTHBIIIAS] HA CBOEH CTPYKType OOJIbllle JaHHBIX, TO3BOJISIONIMX CoJaTaM ObICTpee ONpeeuTh
cocrosinue Jlenrepa.

VuéHble 0OBEIMHIIN TP OCHOBHBIX MapaMeTpa B OOWH YIOOHBIA WHAUKATOP, TMOKA3bIBAIO-
IIUA ypoBeHb 3apsiga OJI0Ka MUTaHWs, CTAOMIIBHOCTh KOPITYCa U MOIIHOCTh HAKOIUICHUsI aHOMAJTb-
HBIX YaCTHII u3Jydaress. Yem Oosbllie BpeMeHH KOHCTPYKTOPBI TPATHIIN Ha JOPAOOTKY HEOOBIYHBIX
CHUCTEMY YCTPOWCTBA, TEM MHTEPECHO JJIsl HUX CTAHOBWIICS TOT MPOeKT. HeoObIuHbIi 0cOOBIH 1moj-
xon YiypecoB 3 Apmun FOmiyca K IpOEKTHPOBAHHMIO HOBBIX CLIOCOOOB 1S BOIUIOIIEHHUS] MHHOBA-
IIMOHHBIX TEXHOJIOTHIA BCETa BBICISIT UX U3 OOIIEH MaCChl APYTUX CYIIECTB.

Onu He OGosuTMCh pa3padaThIBaTh CUCTEMBI, TO3BOJISIONIME M3MEHUTh MpPEACTaBlIeHue 00
YCTPOWCTBAX WCHONB30BAaHHBIX coyijlaTaMd B 0osix. EmE omaum ommmuuem JleHTepa sBisieTcs
€ro HAaKOITUTEJIbHBIC Y3JIOBBIE CEKIIMH, MPUCOSTUHEHHBIE B Pa3HBIX YaCTAX K HEOOBIYHOMY KOp-
yCy YCTPOKCTBA JIsI BOBMOKHOCTH YBEJIMYEHHSI MOITHOCTH (DOPMHPOBAHMSI BOITHOBBIX AaHOMAJIHIA.
D deKT 3aKpyunBaIoIIe CUIbl AHOMAJIBHOM BOJIHBI, (POPMUPYEMOil U3JTydaTesieM 3aBUCUT OT MOIII-
HOCTW HalpaBJICHHOW SHEPTUH Ha CHUCTEMY, OHA PEryJrpyeTcsl aBTOMAaTMUECKU B 3aBUCUMOCTH OT
THIA 0OBEKTA, 3AMEUYEHHOTO YCTAHOBKOM.

[Nocne nonroii, KPONOTIMBOW PadOTHI YUEHBIX HAJl HOBBIM MTPOEKTOM, HACTYIIUJIO JOJITOX JaH-
Hoe FOnuycoB Bpemst uctibiTanust JIleHTepa B peasibHbIX YCIOBUSIX. [171s1 pOBEpKH €ro O0EBBIX CUCTEM,
anmapar yCTaHOBWJIM B CIIEIIMAILHOM MPOCTOPHOM TIOMEIIEHHH, T/ie AEeHCTBHE M3IydaTens Oyner
HarJIsiiHee W MPaBaonooOHee, B KAYeCTBE Bpara periiv UCTIOIb30BaTh OOEBYIO MAIIUHY TSIKETOTO
KJlacca.

CryuuBineecs Jajbliie Opa3uiIo BCeX MPUCYTCTBYIONIMX Ha TIOJIMTOHE B T 9PbI, KOTJa MallliHa
nojiieTena K Hebosnpiomy JleHtepy, ero usnydaresb ObICTPO HABEJICS HA HE€, pa3BEPHYBIIHCH K 00b-
exTy. MorlHas, sipKasi BOJTHa SHEPrusl BHIPBAJIACh U3 HEOOBIYHOW YaCTU OPYAMs, YCTPEMHBIIUCH K
LIeJIM, PACCHINasi BO BCE CTOPOHBI YaCTHUIIbI UMITYJIbCOB, 3aKPyUMBasi BCE Ha CBOEM Iy TH.

BoeByio MaimHy, MOAXBaueHHYIO TAMHCTBEHHON CHJION OKa3aTh MoAOpOIeHa BBEPX U BHIOPO-
1IeHa B JAJIbHIOI0 YacTh TECTOBOM 30HBI. Takoi I'pO3HOI MOILM OT MOPTATUBHOIO YCTPOWCTBA HUKTO
U3 MPUIIEIINX He OKUall, OHU YAUBJIEHHO CMOTpeNU Ha JIeHTep, NbITasiCh MOHSTh, KaK BCE IPOUC-
XOfIsIIIIee cefuac MOKeT ObITh Ha CAMOM JieJie, HeBEPOsITHAS 3aK Py UMBAIONIasi aHOMAJIbHAsSI CTPYKTYpa
Mopasuia BCeX CBOEH MOIIBIO U OBICTPOTON paciipoCTpaHEHMSI.

B ouepennoii pa3 KOnmuyc cymen 1oka3ath CUTy U BBICOKUIN TEXHOJIOTMUECKUN YPOBEHb CBOEH
OpraHU3aIMH, CIOCOOHBIN IOMOTaTh YIypecam co3JaBaTh HOBbIE YCTPOICTBA, MEHSIOIINE XOJI COObI-
tuil. OnHUM U3 Takux ctait JIeHTep, mocse ynauHoi IeMOHCTPAIlK ero Bo3MoxHOcTel, FOnuyc otnan
NpuKa3 cHaGxaTh MOAOOHBIM HOBIIECTBOM Bce HeOoJbInue oTpaabl Vneprycos.

C stux 3p Apmus IOnmuyca Bonuia B 6osee 6e30macHble EPUOLIBI CPAKEHHM S, T COMIATHI CTAIH
OKa3bIBATHCS TOJ 3AIUTON MOIIHOW OOEBOM YCTAHOBKU, OOJaJaoIIell MaJbIM BECOM U OCOOBIMU
BO3MOKHOCTSIMU TTPOCTBIMH M TIOHSITHBIMU TSI KaXA0ro Yiypeca. Takue cucteMbl BCera rOTOBBI
3aIUTUTh UX B 000 MOMeHT. [Iponuibix Heygauu ¢ rudenbio MnepTycoB ocTaiuch mo3ajiu, qaBast
BO3MOXHOCTB COJIJIaTaM ObITh YBEpEHHEE B CBOMX CHJIaX, OHHM 3HAIOT B CJTy4Yau Yero B MX pacropsike-
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HUU €CTh HeyJepXKuMasi aHOMaJIbHasl CHJIa, CIIOCOOHAsi CBOMM BO3JEHCTBUEM CHPABUTHCS C JIIOOBIM
Bparom.
Antyaabnblii Tapk Apmun IQanyca

Anrynbabii Tapk Apmun FOnuyca, HeoOBIYHOE YCTPONCTBO, PACCUMTAHHOE HA UCTIONB30BAHUE
B JIIOOBIX CUTYAIMSX, CHOCOOHOE (POPMHUPOBATH SHEPTETHUECKUE CI'YCTKU Pa3HON MOIITHOCTH U pajy-
ycoM fieiicTBusl. Viest mopTaTMBHBIX OOOPOHUTENBHBIX CUCTEM ObLiIa XOpOILIO MpuHsTa cpeau Mnep-
TYCOB, OHHM TIOHUMaJIY, TIOJOOHbIE TEXHOJIOTUH, MO3BOJISIOT MM OBICTpPEe BBITIOJIHATH OOOPOHUTETb-
HbIE 33/1aHUS.

ITocTosIHHO pacTyIuMil TEXHOIOrMYECKUI YPOBEHb OPraHU3aL|U ITO3BOJISUT yYEHBIM ITPULYMBI-
BaTh HOBble HEOOBIYHBIE BU/IBl TEXHUKH W YCTpoWCTB. HyXHble /U1s1 3TOrO mporecca 3JeMeHTH U
MUHEPAJIbl Yallle BCero HaxoauIu MepTychl, OTIPaBIISIOIIMECS B COCTaBE HAYYHBIX IPYIIT HA Pa3HbIe
IUIAHETHI B CaMble JAJIEKMEe YYaCTKU BCEJIEHHbIX, IJIe MX KJ1aJI0 MHOKECTBO OIACHBIX CUTYallUi.

O Takux npobiemax koMaHaupbl Apmun KOnmyca 3HanM U3 MHOTOYMCIIEHHBIX BOGHHBIX CBO-
JIOK, PacCKa3bIBAIOIIME O BHE3AITHOM HAaNaJeHWW TaWHCTBEHHBIX CYIIECTB, OOMUTAIOIIMX HAa HEW3-
BelaHHBIX TeppuTopusix. CyllecTByoOle METOAMKM OOOpPOHBI HEOOJBIIMX OHOPHBIX IYHKTOB,
CO3JaBaeMbIX OTPsJAMHU UCCIIeIOBaTeNIel OKa3blBAIMCh He Bceraa 3(P(eKTUBHBIMU IPOTUB BParos,
MCHIOJb3YIOIIUX HEOOBIYHBIE BU/IB TEXHUKH.

Hukro 13 MneprycoB OTIIpaBIsIONIMXCs Ha MOJ0OHBIE HAYYHbIE SKCTIEUIIAHA HE BEPUJI, UTO Ha
MaJio U3BECTHBIX TUIAHETaX MOTYT OOMTATh OMAaCHbIE CYIIECTBA. DTOT (PaKTOP U CHIrPAI 3MYIO IIYTKY
¢ OeHBIMU BOIMCKaMM OpraHU3alliM, CTABIINMH KEPTBAMH KECTOKOCTH TAUHCTBEHHBIX MOHCTPOB,
KaKMM-TO 00pa30M IOCTPOMBIINX IPUMHUTHBHBIE JIETATEIbHBIE MAILIMHBI, 00IaJA0II1e HEBEPOSTHON
MOIITHOCTBIO OOEBBIX CHUCTEM.

XO0po1IOo 3alMIIEHHBIE ONOPHBIE MYHKTHl ApMmuu KOmiyca 3a KOpOTKUI TPOMEKYTOK BpEMEHH
NPEeBPaLIAINCh B BbIKJAHHBIE YYACTKH MOBEPXHOCTH. Takue KepTBbI ObLIM HENPHEMJIEMBIMH IS
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FOnmuyca, KaxIplil HAYYHBIN COTPYAHMK MOTMOIIHIA B XO/€ MTOAOOHBIX MUCCHI BIIMSUT HA HAyKY B Opra-
HU3AlMK, OTOpackiBasi €€ Ha3a[, MOTepsIHHbIE OTPsAbI MepTycoB He MPUBO3WIIN C TUIAHET HYXKHBIE
00pasIIbL.

Koncrpykropsl Apmun HOnmuyca moOuan u3yvaTh HOBbIE HEW3BEJIAHHBIE IEMEHTHI CTPYK-
TYpbl, IPOOYKIAIOIIHME B HUX CTpeMIIeHHE K (POPMHUPOBAHUIO OCOOOT0 TIOIX0/1A K MPOEKTHPOBAHMIO.
HeB0o3MOXHOCTb U3yUUTh COCTAB CETMEHTOB, HAXOASIIUXCS HA MHTEPECYIONIel yUEHBIX IJTaHeTe, I1e
OTPsIbI MICCTIeJOBaTeNel He CMOTJIH BBITIOJTHUATD 3a/IaHUSI PACCTPANBAIM YIIypecoB, 3aMeIsisl pa3BH-
TUE TEXHOJIOTUH.

Js FOnmmyca Bceraa ObuTo YIMBUTETbHBIM, KAK MOTJIA CTAHOBUTCS peasIbHBIMU ITPOBAJIBI HAY Y-
HBIX OTepalyil Ha MJIaHeTax, I1e MO JaHHBIM UCCIIeOBATEIbCKUX YCTPOUCTB Ha CJIOEBBIX OOBEKTaX
He ObLJIO OMacHbIX (POPM KU3HH, CIIOCOOHBIX MPUYMHUTH Bpe[l BICAKMBAIOIIMMCS cyliecTBam. Ha
Jieie PeaslbHOCTh OKa3bIBAJIOCh HE TAKOM, KaK dKpaHe MaHeNu yrpabiieHus, MnepTycel pu cBOEM
XOPOIIIEM CHAPSIKEHUH M MOIIHBIX BU/IaX OPYKHS JIake C UCTIONb30BAHUEM UMEIOIIUXCS y KakI0TO
6oiila ¢ coO0OH yCTpOICTBa CIIOCOOHBIE 00eCTIeYNTh OE30MaCHOCTh OMOPHBIX ITYHKTOB HE MOIJIH TPO-
THBOCTOSITh HATECKAM Pa3HbBIX BParoB.

[Moyemy Torma mpu BCEM TOM M300WINM TEXHOJIOTHH MpUMeHsieMbIx apmuel, KOmmyc mpo-
JOJDKaJT TIOJTyYasl paropThl O MOTHOIIMX MccienoBaTensx 1 Mneprycax He CyMEBIIMX CHPaBHUTh C
HEOOBIYHBIMH yIPO3aMH MOMKUIAIONIMX UM HAa JANEKHMX IIaHeTax OH He 3Haj. [Ipobnema ObicTpo
(bopMUpyeMBIX OMOPHBIX MYHKTOB YHUYTOXAEMbI B TAKMX CUTYAIUSX ObLJIa HEBO3BMOXKHO 32 KOPOT-
KW TIPOMEKYTOK BPEMEHH CTPOUTD CJIOKHbBIE CUCTEMBI 3AIIUTHI.

MoHCTpBI HanagaIre Ha OTPsIbl CJIOBHO IOHUMAJIM 3TO, He AaBas Mneprycam MHOTo Bpe-
MEHHU, OHM HaOpachIBaJIM HA HUX UCIIONB3Ys MOITHBIE BU/IBI TVIAHETAPHOM U CIIOEBOW TEXHUKH. YCTa-
HOBJICHHBbIE KOMIIAKTHBIE YCTPOIMCTBA [UIs 3aLIUTH MaJIbIX OOBEKTOB He ObUTM 3((PEKTUBHBI POTHB
CTaOMIIBHBIX KOPITYCOB HEU3BECTHBIX BPAKECKUX MAIIIMH.

C ka0 3poii mpoOIeMBbl ¢ TMHOHYIITUME HAY YHBIMU OTPSIIaMU CTAHOBWIIUCH cepbesHee, Komu-
yca BCerJa YIUBIISJIO Takoe cocTosiHue fest. OcraBaioch 3araJkod Kak Ha pasHbIX TUIAHETaX MOH-
CTpBI, HE OOIIAsCh MEKAY COOOI TOBBIIIAIN CBOM TEXHOJOTMYECKUI YPOBEHb CO3/1aBasi JOIOIHH-
TeJIbHbIE TPYIHOCTH JUIsl OTPSIOB MCCIIeAoBaTeNel He OKUIAIONIMX BCTPETUTD B MYCTYIONIMX MUPAX
TaKOE 0KECTOYEHHOE COMPOTUBIICHHE.

HyxHo ObL7I0 OBICTPO MEHSATH CJIOKHUBIIYIOCS CUTYAIHIO Jy1s1 9Toro Konmmyc cran co3aaBath 0co-
Oble coOpaHus, rJe OH BBICIYIIMBAJI MPEJIOKEHHUSI BCEX Kealonmid YypecoB padoTaloX B HAy4-
HBIX JJabopaTtopusix. Ha oqHOM U3 TakuxX MepOonpHUsATHI MOAHSBIIKMCH C MECTA HUKOMY HE W3BECTHBIN
COTPYIHUK OJHOTO M3 HAYYHBIX IIEHTPOB, HEAABHO HAYaBIIMI padOTy B 3TOM YUPEKICHUU Hayall
TOBOPUTb.

ITo ero cioBam, OH JaBHO padoTaeT Ha/l HEOOBIYHBIM MPOEKTOM, CIIOCOOHOM B KOPOTKHE TTePH-
OJIbl PEIINTH BCE CIIOKHOCTY BO3HUKIINME B MocieaHee Bpems y Winepytcos. FOnuyca 3auntepecoBasio
TaKoOe CTpeMJIeHHEe K HayKH Y 3TOro Yiypeca OH 3aXOTesl yChbUIaTh OoJblie MH(pOpPMAIMU O HOBOM
YCTPOICTBE, BCE OCTAJIbHbIE MPEAJIOKEHHUS 0 STOr0 MOMEHTA MPO3BYYaBIINe Ha COOPaHUU HUKOTO
13 KOHCTPYKTOPOB HE 3aMHTEPECOBAIIH.

HewsBecTHBIN paccKka3uMK CTal IeMOHCTPUPOBATH C/ICJIAaHHBIE MM HApaOOTKH 3a JI0JIrOe BpeMsI
MOJIEPHU3AIIMYU €0 armapara, BHIBOAS MX M300pakeHHe Ha TJIABHYIO TMaHesb 3ajla OH MPONOJIKUT
cBo€ nosecTBoBaHue. [IpugymManHas UM ues NoJly4ynsia MUHTEPECHOE Ha3BaHWe AHTYaJbHBIN Tapk,
B MIEPEeBOJIE C IPEBHUX 3alKCeid, BIOXHOBHUBIIMX MacTepa Ha CO3/1aHKe TOIOOHOW TEXHOJIOTUH STOT
TEPMUH O3HAyaJl, BpalieHNe CBETOBBIX YACTHUI] MEHSIIOIIUX CTPOCHUE IEMEHTOB.

VCTpOMCTBO MOMYYHIIO 3TO MM HE CITy4YaiiHO, €r0 CHAOIWIIM HEOOBIYHBIM U3y YaTeTbHBIM Cer-
MEHTOM CJIO)KHOM CTPYKTYPBI, YCTAHOBJIEHHOM Ha BEPXHEH 4aCTH KOHCTPYKIMU. VI3MeHsisl CBOIO CKO-
POCTb BpallleHUsI 3TOT KOMIIOHEHT MOXkeT (hOPMHUPOBATH CTYCTKM PAa3HOM 30HBI MOPAXKEHUS U MOIII-
HOCTH, BCE 3aBHUCHT OT 00BbEKTa, 0OHAPYKEHHOTO aBTOMATHUECKHMHU CUCTEMAMH YCTAaHOBKH.
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HeoObryapiM 3(hheKToM NpuyMaHHBIM HEU3BECTHBIM YUEHBIM, CTaJl UMITYJIbCHBIA NUTEH} B
COCTaBe CO3IaBAEMOTO CTyCTKa, IPH MOMNA/IaHNH B 11eJTb 00/1a/1a1011Iell MHOKECTBOM SHEPreTHUECKUM
CErMEHTOB, HEOOBIYHBIE NIEMEHTHI BHIPYOaloT ux. Takum criocobom nocie crpensosl Tapka 1o mia-
HETapHbIM BUJAM TEXHUKHU Ha BpeMsl MOCIIe JOCTHKEHUS LIEJU 3apsiIoM OHA OCTAIOTCsI He aKTUBHOM.

B cnyuail HanipaBiieHus IOTOKA B CJIOEBOM JIETATENIbHbIN annapar Bpara pOUCXOAUT U3MEHe-
HUSI 9TOro 3(p(HPEKTOB BMECTO OTKITIOUEHHUSI CUCTEM CHUKAETCSI CKOPOCTh MOJIETa. Tapk 3a1ymbIBasIcs,
Kak 00OpPOHUTEJIbHAS YCTAHOBKA 3aIIIUTHOTO HA3HAYEHUS BHICOKOW KOHCTPYKIIMH, MTpeAHa3HAYECHHAS
i1 (POPMHUPOBAHKS HA Pa3HbIX MOBEPXHOCTAX, TaKask OCOOGHHOCTD JieNIaeT anmapaT MOIXOASIIIIM
IJ1s1 IPUMEHEHUsI COJIIATaMM B JTIOOBIX MeCTax, rie TpeOyeTcs 3aluTa.

Viypec npuayMaBIIMi MPOEKT PEIIMII UCTIONb30BaTh B HEM MaJl0 M3yUYEHHBIH JIEMEHT MUTa-
HU$1, OKA3aBLIMICS NOAXOSALINM IS IPUMEHEHHUs B TAKOH CIIOKHOM SHepreTuyeckoi uenu. Meron
3aMeHbl SHEPreTUIECKOr0 MOJIYJIBHOTO OJIOKA 3/1eCh TOXE MpeTeprie] N3MEHEeHUsl, OH BEPTUKAIBHO
BCTABJISIETCA B CHIELIMAJIbHBIN OTCEK B 3a[JHEW YaCTH YCTAaHOBKU. Tak y/ianoch MOBBICUTH €ro 3(dek-
THUBHOCTb YBEJINYMB EMKOCTb XPAHSIIIEHCS SHEPIMU B JIEMEHTHBIX YacTsAX, CHU3UB MOTEPH MOIITHO-
CTH NPH NIOIbEME UMITYJIbCOB Ha M3TyYaTeNIbHBIN y3ell.

Bricoknit kopryc Tapka OarlieHHOrO TUIMa MO3BOJIUJ YBEINYUTh PAAUYC €ro padboThl, clieiaB
yCTPOUCTBO 3(ppeKTUBHEE MpU CTPebOe MO ABUTAIIUMCS LiesisiM. MHOXEeCTBO HEOOBIYHBIX e
U pelleHu, peIIOKEHHBIX YIIypecoB HYXJAIKCh B YIOOHOM METOfie KOHTPOJISI M paclIipeHHOM
CHUCTEMeE CJIeKEHHS 32 MTPABUIIBHOCTHIO BHITIOTHEHHS 3QJI0)KEHHBIX TIPUHIIUIIOB paOOTHI.

JI7151 9TOM LIesI KOHCTPYKTOP pa3pad0Ta KOMIAKTHYIO MaHe b YIPaBJIeHU I, TPUCOSTUHEHHYIO
K OOKOBOI 3a/iHel ceKuuK Tapka psgoM ¢ UCTOYHMKOM MUTaHusA. C MOMOIIBIO €€ aKTUHUN YacTH
Wnepryc MoXeT Bceraa yBUAETh HEOOXOIMMBIE €My MapaMeTpsbl, SPKHe MHIUKATOPbI MOLTHOCTH (hop-
MHUPYEMOTO 3apsijia U 3araca SHepriuyd B CMEHHOM MCTOYHMKU MUTAHUS B COYETAHUM C TIPOYHOCTHIO
KOHOCTYPKIIMM YCTaHOBKM HAMHOTO YIPOIIAIOT MCIOMb30BAHUSI YCTPOIMCTBA.

Uem Gostbllie HEM3BECTHBIM MACTEP PACCKA3bIBAI O HOBOM IIPOEKTE, TEM MHTEPECHEE OH CTaHO-
BWJICSL [JTs1 BCEX MPUCYTCTBYIOMMX. Jlaxe ONMBITHbIE KOHCTPYKTOPbI, 03HAKOMUBIIUCH C TIPEIJIOKEH-
HBIM BapUaHTOM TOPA3WINCh HEOOBIYHOMY MBIIUICHUIO Yylpeca JOOUBIIErocs: ycrexa padoTasi B
OIMHOYECTBE, 1Mo npuka3y FOnmyca nHTepecHas uaes ObuIa B3Ta JIJIS JabHEHINeH JOpaOOTKY.

Macrep npugymasimii Tapk 6€3 JIMITHIX COMHEHHI BOIIEN B COCTAaB YUEHBIX 00J1ee BBICOKOTO
YPOBHS, HOBBIH CTaTyC MO3BOJIMII €My IPOJIOKUTH TOPAOOTKY CBOEH MHHOBAIIMOHHOM nieu. B kopoT-
KHe CPOKH YIAJIOCh PEIIUTh Bce Mpodiembl Tapka, yiydIimB ero oTaesbHble MapamMmeTpsl MOTyJHIoCh
cliesiaTh YCTAaHOBKY elé MOOWJIbHEE, MPUIILIO BpeMsl IEMOHCTPAIUY €€ NHHOBAIIMOHHONW 3all[UTHOM
CHCTEMBI.

Omuyc permmn Oyaert Jiydiiie B Jiefie POBEPUTh BO3MOKHOCTY Tapka MpUMEHUB €ro B OJHOM
13 3aJIHUMH, Te oTpedyeTrcs ObICTPO 00eceunTh 6€30IMacHOCTh 00beKTa. [1epBblii ke OIBIT pUMe-
HeHus Tapka mokasas NpeuMyIIecTBO STOr0 YCTPOMCTBA, CTPEISIOIIETO 10 Bparam MOITHBIMU 3apsi-
JaMU SHEpPruw, ¢ MOMOIIBI0 HOBOW TexHosornu Mneprycam ynanoch 3a MeHblIee BpeMsl BHITIOJTHUTD
3aJaHue.

Cotux 3p s Apmuu FOnmyca Hauanach HoBasi a10Xxa, BBeJleHHe Tapka B MacCOBO€ IMPOU3BO/I-
CTBO CHAO/IMB COMJIAT enié OMHIUM OOOPOHUTEBHBIM JIEMEHTOM, TOTOBBIM B JIIOOOM MOMEHT OKa3aThb
pelanIyio poib B cpaxkeHnd. MHOTIA MPOPhIB B HAYYHOM COOOIIECTBE COBEPIIAIOT HE OIBITHBIC
MacTepa, a HAYMHAIOIINE CBOIO JIeSITEbHOCTh YUEHBIE CMOTPSIIIME Ha MPOOIEMBI C PYTOro pakypca.

IOnmuyc rsas Ha ycnexu, JOCTUIHYTBIE €r0 KOHCTPYKTOPAaMH CTasl OTHOCUTCS K UX TPYHY C
OOJIBIIIEM YBaXKEHHUEM, /1aBasi KAKJIOMY JJake CaMOMY He ONBITHOMY YIIypecy MpeyIokKUTh CBOH CII0-
co6 pemtenus npodaeM. C Tex mop TPyAHOCTH C 3alIUTON OMOPHBIX MyHKTOB yIAJIOCh pelnTh. Yem
OOJIbIIIe TEXHOIOTUI MOSIBIISETCSI B OPraHM3alii, TeM 0oJie TOTOBBIMHM K HEOKHIAHHOCTSIM CTaHO-
BATCSI €€ COJIZIAThI, TAKOE YTBEP:KACHUsI HU pa3 moMoraso KOmyca mpaBuIbHO OIIEHUBATh MEHSIIONTY-
10Cs1 PeaIbHOCTh ITPOCTPAHCTBA.
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I'naBubiil Moayab CTpeaMoBOro orpaHuvureisi npocrpancrea Apmun Qumyca

CrpeaMoBblii OrpaHMUMTEIb TpocTpaHcTBa Apmun FOnnyca, HeoObIYHAS [0 CBOEMY CTPOEHUIO
KOMILJIEKCHAsI CUCTEMA, TMO3BOJIAIONIAsl OrpaXJaTh ONpe/Ie/IEHHbIE MTO3UIIMY, Jiefiasi uX Oosee 3allu-
IIEHHBIMU. B pa3HbIX O0EBBIX CUTYaLUSIX, [€ OKa3bIBAIMCh iepTychl UM MPUXOAMIIOCH 31PaBO OLie-
HUBATh CBOM BO3MOJKHO /1JI51 BBITIOJIHEHU I 3a/IaHMs1, BpPark C KaX1bIM HOBBIM [IEPHOJOM CTAaHOBUJIUChH
CHUJIbHEE.

Kenast cBecTu pucku K MUHUMYMY KanuTansl Apmuu FOnmyca crpeMuiuch cHapsikaTb CBO3M
OOILIOB cCaMbIM COBpEMEHHbIM 000pyAOBaHUEM. B opranusanuu gaBHO Besack paboTa Hajl HEOObIY-
HBIMH YCTPOWCTBaMH, TOTOBBIMM OKa3aThCsl MOJIE3HBIMU KakKJIOMY YIIypecy, OOBIYHO LEJIbI0 TaKUX
HayYHbIX POPHIBOB CTAHOBUJIMCh MOPTATUBHBIE OOEBBIE AMIApPaTHI.

Ilo MHEHUI0 KOHCTPYKTOpOB Mieprycam B Xofe CpakeHUH 4acTO NMPUXOJUJIOCH BBIOIHSTh
3aJaHusl PA3HOTO BUAA, MO UX MHEHUIO, CJIOKHEEe Cero ObUIM MOpYyYeHMsl, CBSI3aHHbIE ¢ OOOPOHOM
HEOOJBIIINX OMOPHBIX MYHKTOB. Takue cuTyaluu Yaiie BCero CIy4alnch Ha JAJEKHUX TUIaHeTax, Kyaa
no npukaszy lOnuyca oTnpapsivch UcciieqoBaTeNIbCKUe SKCIEAUIH B COMPOBOXKIEHUH COJIAT.

Bricokoe pa3BuTHE MOPTaTUBHBIX OOOPOHUTEJIBHBIX CHUCTEM 3a JOJIT0e BpeMsi CBOETO Cyllle-
CTBOBAHUSl B OPraHU3allMM MPUHECIO MHOTO MOib3bl. COKPATHIOCh KOJTMYECTBO YHUUTOKEHHBIX
BparaMM Ba)KHBIX OOBEKTOB, HAXOINSLIMXCS B Pa3HbIX MPOCTPAHCTBEHHBIX MO3MIIMAX, Yallle BCEro
TMOJIBEPrajliCh arpeccuy MaJlo 3alMIIEHbl YYaCTKM PEabHOCTH, IJie COJIAAThl HE BUJIEIN CMBIC/A
yCTaHABJIMBATh OOEBbIE YCTAHOBKH.

Takoe HeNmpaBWJIBHOE BOCHPHUATHS JEUCTBUI MPOTUBHMKA WHOTJA MPUBOAMIO K IIOXUM
MOCJIEICTBUAM, XUTPble MOHCTPBI HE XOTEJIM MOrudaTh MOJ BHICTPEIaMH COBPEMEHHBIX OOEBbIX yCTa-
HOBOK KOMIMAKTHOro Tura. OHM CTPEMUJIUCh HAXOOUTh OOXOHBIE MYTH HE 3alUIIEHbl HUKAKUMU
YCTpOICTBaMHU, 3aX0TH B ThUI MlepTycam OHM YHUUTOXAIM OOBEKThl B)KHOTO HA3HAUEHHUS.
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O Ttakux OOEBBIX CUTYyaIMSAX CBOIKM YMTYMBAIU HENb3s ObLIO MoKasbBaTh KOmuycy mpo-
OJ1eMBI €ero BOWCK, JIydlile BCE pemmTh 0e3 ero yuactusi. Eciu Obl uaep y3Hain o MHOXECTBE MTpoBa-
JIOB CBOMX OOMIIOBT OH ObI HaYaJl OOBUHSATH BO BCEM HAYUYHBIX COTPYIHUKOB, paOOTAIOIIMX B JIabO-
paTopusix, HUKOMY He XOTeJIOCh JOBOAUTh CUTYAIIMIO JO KPAHOCTH, B 9TOT pa3 BCE KOHCTPYKTOPHI
COIILTUCh BO MHEHUH HEOOXOAMMOCTH MPOJIOTKATh CKPbIBATh HEMPUSTHBIC TaHHBIC.

Vuénsle Apmun IOnmyca xenasi 6picTpee pa3odparbest CO BCEMH TTPYAHOCTSMU MPUCTYIIHIIH
K M3y4YeHHI0 MH(pOpMAIUU 00 YHUUTOKEHHbIE ONIOPHBIE MYHKTHL. OKa3aioch, BO BCEX CIIydyasix MOH-
CTpPbI HanaJaIu ¢ HeOOJBIIMX JIBIP, PACTIONATABIINXCS B PA3HBIX MO3MIIMSX HA TEPPUTOPHHU TO]] KOH-
TposbHOHN MepyTcam, pacimpsisi pOEM Bparv OCYIIECTBIISUIA CBOM 3JIble HAIIECTBUSI.

[Tpu MHOTOOOPA3MK TEXHOJIOT U, UMEIOIIUXCS HA BOOPYKEHHUH Y COJIIIAT, He OKa3aJ0Ch CHCTEM,
PaCCUMTaHHBIX Ha MOIOOHBIE ciyvan. Hy)HO ObUIO CPOYHO MPHUIYMAaTh MPOEKT HOBOTO YCTPOMCTB,
CYMEBIIIEr0 U3MEHHTH BCE K JIyUIlleMy, ITOCIIe TECTUPOBAHM ST OJHOTO U3 HEOOBIYHBIX JIEMEHTOB, TTPH-
BE3EHHBIX C JAJIEKUX NAJUIET B FOJIOBY YUYEHBIX MPUIILJIA UHTEPECHAS UAEs, YTO, €CIM CO3/aTh ara-
para OrpaHUYMBAIOIINI TBHKEHUE BPAroB.

PanbI1ie HIKOro U3 KOHCTPYKTOPOB HE MHTEPECOBAIM MOIOOHBIE MBICIIM, HO B CIIOKHOW CHTY-
alyy, TJe OHU Celuac OKa3aJIMCh JIIOOW MPOEKT, MOT cracT ux. C Kax/IpIM MEepUOoM TpodieMa
HEOOJBIIMX MPOPHIBOB HA OMOPHBIX MYHKTAX BO3pACTasa ¥ MIaHC pacKpbiTus FOiamycoM MHOXECTBO
yTa€HHBIX OT HETO JAaHHBIX POC, TAKOTO HEJb3s1 OBUIO JOMYCTUTb, STOT (haKT U MPUBJIEK K HIEe OHOTO
13 MacTepoB OOJIbITIe BHUMAHUSI.

KoHcTpykTOp pemmn MMeHOBaTh CBOW HEOOBIYHBIM ammapar, COCTOSIIMNA U3 JIBYX OCHOB-
HBIX CTPYKTYPHBIX 31eMeHTOB CTpeaMOBBIil OrpaHUYMTESIEM IPOCTPAHCTBA. B MHHOBAIIMOHHBIE pa3-
PabOTKM MCMONBb30BAIACh OCOOEHHAS] TEXHOJIOTY SHEPreTUYECKUX YaCTHII, TIOyYMBIIAsl HA3BAHUE
CrHamoBas B 4ecTh YJIypeca CTaBILIero OCHOBATEJIEM METO/IOB padOThI C CErMEHTAMH MOBBIIIEHHOW
aKTUBHOCTH.

[pennoxeHHbIN MTPOEKT COCTOSIT U3 ABYX KOMIIOHEHTOB OCHOBHOTO (DOKYCHPOBAHHOTO OJIOKa U
JOTIOJTHUATEIBHOM CUCTEMBI JIs1 PACIIPOCTPaHEHMsI YaCTHII Ha Pa3HBIX paccTossHusX. 1o ruiany yué-
HOT'O 3T YCTaHOBKH JOJIKHBI OKA3aThCsl TOPTATUBHBIMU SJIEMEHTaMU, TOTOBBIMH 3aIIUTUTD CIIOXKHBIE
MecTa 0a3bl oT BparoB. Co3aaBasi B MO3UIUAX SIPIOM C HUMH MOIIHbIE SHEPreTUYECKUe TIOTOKH, He
JalolIye HIKaKOMY )KMBOMY CYILIECTBY IMPONTH CKBO3b HHX.

OcHOBHOW OJIOK OTrpaHMYMUTENsI TMPOCTPAHCTBA TPEACTABIsieT COOOM JJIMHHBIA CTep)KEeHb
HEOOJBINIOrO Beca ¢ 0COOBIMM SHEPreTHUECKHMU CerMEHTaMM, 00eCTIeUrBAIONIMMI HaKATUTUBAHUE
sHeprud. C MOMOIIBI0O UX HEOOBIYHOW CTPYKTYpPbl YUEHBIM YIAJIOCh PAaBHOMEPHO pacHpelessiTh
CrpeamoBbIe YaCTHIIBI TIO BCEMY KOPITYCY YCTPOMCTBA U NIepeaBaTh MX K IPYTMM CHCTEMaM.

B niepBbie nieprop! Hayaa padoThl HaJl STUM MHTEPECHBIM IIPOEKTOM Y KOHCTPYKTOPOB CTaJIO
BO3HHMKATh MHOT'O MPOOJIeM ¢ HEOOBIYHOW SHEprueit. [Ijisi Monroii u mpaBUIbHON pabOTHl OrpaHIYH-
TeJIs1 TpeOOBaIOCh TOCTOSIHHOE CHAOKEHMSI CTYCTKAMU BCEX €€ 2JIEMEHTOB, ITPH CO3JaHUH STOTO arira-
para OCHOBHBIM NapamMeTPOM OKa3ajlach HaAEKHOCTh CAEPKUBAIOIINX YACTHIl B CTPOSHUM YCTPOU-
CTBa.

Honroe Bpemsi y4€Hble OpraHU3alliy B TallHE OT JIMJEpa MPOAYMbIBAIM KaX/1yl0 4acTh ITOTO
MIPOEKTA, MBITASICh CAICNIATh €T0 CTPYKTYPY MpOILie 1 OoJiee MOe3JHOM TPy Hcnob3oBaHuu. [lepedupast
MHOXECTBO BapUAHTOB yIAJIOCh HAWTH JIydlliee pelieHre CO3aB CABOSHHBIN MOMIYJIb /151 CMEHHBIX
OJIOKOB C HEPIrUH, TAKUM 00pa3oM, He yBeIMUYMBas pa3Mepa YCTPOUCTBA MOMYUYHIOCh JOCTUYD €r0
JOJITOM 3alUTHOW (DYyHKIUM.

CrpeamoBas 3Heprus okasajach HEOOBIYHOM B HEH MPU OIPEAEIEHHBIX YCIOBUSAX BO3HUKAIIM
AHOMAJTbHBIE SIBJICHU 1, TO3BOJISIIONINE YCHIIUTh OrpaHIUUTeNb. He jkenast yrmyckaTb BO3MOXHOCTH JI0
MpyU/iesia BOCTIONb30BaThCsS BCEMU MPEUMYIIECTBAMU HOBOTO MCTOYHMKA TMUTAHUS, YUEHBIE MTPUIY-
MaJti HeOOJIbIIIME CMEHHbBIE SHEPreTUYecKre OJIOKU MHTEPECHON KOHCTPYKIIUH.

Hcrnonb3ys B HEM MHOKECTBO Pa3HBIX IO CBOMM CBOMCTBAM MaTepUaioB, OHU CyMEJTH, He Tepsis
HHUYEro JIOOMThCSI PABHOMEPHOTO CHAOKEHHS SHEpruel BceX BaKHBIX CETMEHTOB ycTpoicTBa. s
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CMEHbI MOAIYJIbHBIX OJIOKOB He TpeOyeTcsi JOJITOW MOATOTOBKH, CONAAT MOXKET OBICTPO 3TO CejaTh
CaMOCTOSITEJILHO, BCTABMB KOHTEHHEPHI B CIICIINAJIbHBIC OTCEKU Ha MEepPeJHEH YacTH OrPaHUYUTEIS.

BricoTy 1 pa3mepbl 3TOro HEOOBIYHOTO OCHOBHOTO MOJLYJISI CJIOKHOW CHCTEMBbI PACCUUTHIBAIIH
TaKUM 00pa30M, YTOObI OHA MOIJIa ObITh ONTHMMAJIBHOW B Pa3HBIX MPOCTPAHCTBEHHBIX MO3HUIIUSIX.
YcTaHOBIIEHHBIE C YETBIPEX CTOPOH Yepe3 ONpeIeIEHHBIN TPOMEKYTOK SHEPreTHUECKIe HAKOUTEITH
0cO0O0H CTPYKTYPBI TOMOIJIM cO3/1aTh Ooee cTrabuiibHbIil CTpeaMOBBIi Oapbep, HAHOCSIIHMIA IPOTHUB-
HUKY OOJIbIIIe IOBPEXKICHUS TIPH KACAHUU €r0 CTPYKTYPBI.

['aBHbIA MOJTYJIb OrPAaHUYUTENSI IPOCTPAHCTBA TOJIBKO C BUIY KaXKETCs MPOCTHIM U HE MPOY-
HBIM, BHYTPH HErO CKPBITO OOJIBIIIOE KOJMUYECTBO Pa3HBIX 7eMEHTOB. Il MX ClaXeHHOH padoThI
YUEHBIMH CTIeTIHATbHO Ot pa3padoTaHa HeOOJIbINass KOHTPOJIbHAS TaHe b, IPUKPETUIEHHAS K TTepe/I-
Hell YacTH YCTPOKCTBA HaJl CEKIIUSAMM JIJIsl ICTOYHUKOB MTUTAHUS.

Ha akTHBHO¥ ynpapisioIel CeKIMU BBIBOISATCS TOJBKO BaXXHbIE MAPAMETPBI, TIO3BOJISIONINE
OIICHWTh 3arlac SHEPTUM B CUCTEME, IPOYHOCTh OCHOBHOUM KOHCTPYKIIMU M JOTIOJTHUTENIBHOM CTPYK-
TYpBI IS YBEJIMUCHUSI PAAMyca 3allUMIIEHHOTO MTPOCTPAHCTBA. YI00HbIE M TIOHATHBIE KaXkIOMY COJI-
JaTy WHAMKATOPHI CIEeali MPOoLecC OnpeiesieHnsl Bcel HyKHOW MH(pOpMalui ObICTpee U TMpOIIIe,
MHOKECTBO Pa3JIMYHBIX NAPAMETPOB TO3BOJISIOT HACTPOUTh MOILIHOCTh 3AIUTHBIX YACTHII, PACIIH-
puiK (PyHKIIMOHAI amrapara.

HuxkTto m3 yuéHbpIX paboTaoImx Hajg OCHOBHBIM MomyieM CTpeaMBOOW OrpaHUYMTETHHON
CUCTEMbl HE MOT TPEJICTAaBUTh O HEBEPOATHOM YCIieXe MOJOOHBIX HOBBIX ycTpoucTB. [Mocne mon-
T'MX MEPHUOJIOB UCTIBITAHM 1, KOHCTPYKTOPaM yIaJIOCh JOCTHYb BO3ZMOKHOCTH UCTIONIb30BAHUS TTIABHON
CTepKHEBOM CEKIIMM armapara 6e3 JOMOTHUTEbHBIX MePEHAIPABIISIONINX SHEPTUIO JIEMEHTOB.

B TakoM pexurMe ¢ pa3HbIX CTOPOH KOPITYCHOTO CTEP:KHS MOTYT (DOPMHPOBATHCS 3ALUTHBIC
3aCJIOHBI, BBHITOIHSIOIINE POJIb YKPBITUSA TSI conart. [Ipuiuio Bpems nmpeocTaBuTh MHHOBAIIMOHHbIE
TEXHOJIOTUH, BOIUIOMIEHHbBIE B KOMIIAKTHOM Kopityce Ha cyq lOnmuyca, mo-npexxHeMy He JOra/IbiBaio-
IIErocsi O MPUYMHAX, OBJIUSBIIMX HA KOHCTPYKTOPOB, CYMEBIIHX CO3/aTh MOJIE3HOE YCTPOKUCTBO.

Ha ucnbiTaHusIX HOBOW 3allIUTHOW CHCTEMbl YUEHBIE HE PEIIMIUCh MOKA JaBaTh HA TJIABHBIM
CerMEHT BBICOKMX Harpy3ok. [lo-mpexHeMy emé Beaach padboTa Haj AOTOTHUTEIbHON CTep:KHEBOU
CTPYKTYPOH, MpeiHa3HAYeHHOUN YCUJIUTD BCe MapamMeTpbl ocHOBHOTO MoayJisi. Korna Mnepryc ucnbi-
THIBAIOLMI HOBIIECTBO YCTAHOBUJI YCTPOMCTBO HA MO3UIIUIO U BKJIIOUIII €10, CITPATABIIKCH 32 3aCTI0-
HOM, OH ObLJT TOPaXEH MPOUCXOIAIIEMY JATIee.

TaunctBenHoe CTpeaMoBO€e BO3/ICHCTBUE, MOSIBUBIIIEECS U3 CTPYKTYPBI OrPaUTeNIsi MOIIHBIM
UMITYJILCOM CTAJIO MTPUKPBIBATh OOMIIA OT CHJIbHBIX 3apsI0B, HAIIPABJIEHHBIX B HETO APYTMMH COJI/IA-
TaMH, YYaCTBYIOLIMMH B UCTIBITAHUsIX. Takast HEOOBIYHAS JEMOHCTPAIIMHU [JIABHOM YacTh enié Tpedy-
I0Iel JOpaOOTKU OrpaHUYMTETLHON cUCTeMbI ropasuia FOmmyca.

EMy npunumch no ayiie Bce HEOOBIYHBIC WJIEH, PEATM30BAHHbIC B KOHCTPYKIMU CTEpiKHE-
BOE€ TUIIA, OH YBUJIEN B 3TOW HEJOPaOOTAHHOM /10 KOHIA MU pellleHne MHOTUX MPOoOJIeM CBsI3aH-
HBIX C 3aIIUTON HEOONBbIMX 00BbEeKTOB. laxe yxke B TakoMm Bapuante CTpeamBoasi OrpaHUIMTEIbHAS
CHCTEMa Halllla CBOE MpHMEHeHHe B BOMCKax M1epTycoB, BHIMOHSIS POJb JOMOIHUTETBHOTO YKper-
JIeHUsI, CIIOCOOHOTO TMOSIBUTCS B JIOOM yIOOHOM MecTe.

Ommyc xenast ycKoputh paboTy Hafl TOpaOOTKON HEOOBIYHOTO MPOEKTa PACTIOPSIHICS O Bbije-
JIEHUH JIOTIONIHUTEJIBHBIX CPEICTB U Y yapecoB. TakuM pelieHreM OH XOTeNl CTPEMUTENIbHEE OLIEHUTh
BCE MPEMMYIIECTBA ITOTrO MOJIE3HOTO BO BCEX CHUTYAIMsX yCTpoicTBa. Jluaep mpuMepHO 3Hal, YTO
TUIAHUPOBATM YUEHbIE CeaTh IPU OKOHYAHUK PabOThl HaJ JOTOMHUTEIbHON cructeMoi CTpeaMBo-
oro orpanuuuTens npocrpanctsa. Ot Beero storo npeacrasienus Omuycy eme opicTpee X0Teaoch
JOXAAThCSI OKOHYAHKS TTPOSKTUPOBAHUS OCOOOM CTPYKTYPBI, MO3BOJISIONINI pacrpenensth Ctpea-
MOBYIO SHEPrHi0 B Pa3Hble CTOPOHBI, TAKUM 0Opa30M MpeBpalas CUCTeMY B MPOYHBIA 3aCJIOH OT
BpAaroB.
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HonoJsHnTtenabHasas cucreMa CTpeaMoOBOro OrpaHu4uTe/isi NPOCTPAHCTBA Apmun
Oauyca

HononuurensHass cucrema CTpeamMOBOro orpaHuuuTesst npocrpaHctBa Apmuu IOmuyca,
HEOOBIYHBIN CTPYKTYPHBIN JIEMEHT COSIUHSIONIMICS C TIaBHBIM MOAYJIEM, TAKMM 00pa30M YBeJIH-
YKBasi MOIIHOCTH 3AIIUTHBIX IIOTOKOB, HANPABJIsisl MX B BBIOpaHHYIO CTOpoHY. C reproa yCremnHoro
cTapTa HEeOOBIYHOW OrpaHMYMTEIbHOM CHCTEMBI, OHA C KaXKJbIM MOMEHTOM IpHoOpeTasa OOJbIIYyIO
nonyJsipHocTh cpenu Mneprycos.

KoHcTpykTophl, mpopadarsiBasi JOTOMHUTEBHYIO CEKIMI0O OrPaHMYMTENs] MPOCTPAHCTBA He
XOTENM TOKa3bIBaTh cedsi He MpodeCcCHOHAIaMK, UM XOTeJIOCh, YTOOBI ammapar nocje J0OaBIeHHs
MopyJisi cTaj emg ynooHee. Mi3MeHuBIIasicsi 0OCTaHOBKA Ha TMOJISIX cpakeHHs ycrpamBaia FOmmyca ¢
9P BBEJICHU S [TIABHOM YaCTH OrPAHUMYMTENS] B MACCOBOE IIPOM3BOJICTBO MPOLILIBIE MTPOOIEMBI YIaJI0Ch
PELINTb.

Bparu craimm npugyMbIBaTh HOBBIE CIIOCOOBI HANAICHUSI HA OTIOPHBIE IyHKTHI, OTPAaHUYUTEITh
B CBOEM HeOpaOOTaHHOM BapHaHTe He ObUT clocoOeH MM nomMernatb. Conmarsl, IpUIyMbIBasi CBOE-
0Opa3Hble XUTPOCTH MBITATUCh CBOMMH CHJIAMH MCIIPABIISTH CUTYAIIMIO, 9TO HE BCEr/a MoTyvasioch,
Ha JieJle 0Ka3ajloch, YTO pajuyca JeUCTBUS IJIAaBHOIO MOJYJ/ISl HE XBaTallo.

Ero cnoxnas cucrema 6puta criocooHa popMupoBaTh 3anMTHEIN CTpeaMOBBIi 3aCJIOH TOJIBKO
HEOOJIBIIIOr0 OrPAaHUYEHHOTO pa3Mepa. DTOro XBaTao A5 YKpbITHs MnepTycoB, HO 1ist OJIOKMPOBKU
MIPOCTPAHCTBA B IIPOXO/IAX MOJOOHBIX TEXHOIOTUI OKa3anoch HelocTaTouHO. C KakI0M NOTepSTHHON
6a3oit FOnmyc cranoBuiIcs 371ee, MpeabsBiisis Oonee CypoBble TpeOOBaHMS K CKOPOCTU pabOThl HA
IIPOEKTOM.

Jluznepa Bo3myIas (akT 6e30eiCTBHSI CBOM YUEHBIX, IEPHOJ Ha3a]] YBEPSBIIMX O YACTUIHOM
TOTOBHOCTH JIOTIOJIHUTEJILHOM CHCTEMBI OrPaHMUMUTENs] IPOCTPAHCTBA HA JIesie 3TO MOJMYUYMJIOCh He
Tak. KOHCTPYKTOpBI HE MOIJIM ITOKA ITOKA3bIBATh PE3YJIbTATHI YJIyUILIEHHON BEPCUU YCTPOMCTBA, OCIe
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MHOXECTBA MCTIBITAHUI BBISIBIIIMCH HEJIOCTATKH, MEIIAIOIINE TPAaBUIBHON PaOOThI CHCTEMBI B TIEJIOM.
KoHcTpyKTOpBI HE MOITIM AEMOHCTPUPOBATh HAAEKHOCTh JOIIOJTHEHHON BEPCUY OIPaHUYMUTENS.

Vm npuxoausioch BHICTYIIMBATh THEBHbIE peun FOnuyca o ux MeuieHHON paboTe, He MpUBJIe-
Kasi K CBOEH MPO3eKTOPCKOM IesITeIbHOCTH JIMITHETO BHUMaHUs1. OCHOBHOM MPOo0OIeMO¥, MeIIaoIei
3aBEpIIUTDb MPOEKT cTajia noTepsi CTpeaMOoBbIX YACTULL IIPH PACHPOCTPAHEHNUH UX B Pa3HbIE CTOPOHBI,
MIBITASICh COXPAHSATh CTAOMIBHOCTh HEpruu y4uéHsie Apmuu FOnmyca nepenpoOoBaii MHOKECTBO
BapUAHTOB.

OHM He XOTeJu BCTaBJISATh B JONOJIHUTEIbHYIO CUCTEMY OI PAHUYMTEIS] IPOCTPAHCTBA e1LE OIMH
WCTOYHUK MUTAHUS, AENAIOMUI KOHCTPYKIMIO OoJiee TSKENOW U rpaMOoTKol. 1o uX MHEHHUIO, 3TOT
CErMEHT JIOJKEH CTaTh TOJIBKO YJIYYIIAIMM KOMIIOHEHTOM, OTHOCAIIMMCS K IIABHOMY MOJYIIIO,
HOJIB3YIOIUICS PECYpPCAMU €0 SHEPrOCUCTEMBI, TOJIBKO TAKUM 00pa30M BO3MOKHO OBUIO YBEJINUUTh
MIPOYHOCTh CTPYKTYPbI 3TUX YCTPOWCTB.

Wnepryce He cuntany CTpeMOBbIi OrpaHUYHUTENTh TPOCTPAHCTBA HE TOPAOOTaHHBIM IIPOEKTOM,
UCTIONB3Ys 3Ty HEOOBIYHYIO U MOJIE3HYIO CHCTEMY B Pa3HBIX OOEBBIX CHTYAlIMsIX, OHH OIIy THJIM Ha ce0e
BCe e€ MpenMyIecTBa. BoHipl OpraHu3aIy 4acTo 3allUINAIM pa3Hble HEOOIBIIHE OTIOPHbIC TYHKTHI
Ha OTJAJIEHHBIX UIAHETaX MHOTAA MPUXOANIIOCH CTAJIKUBATHCS C HEOKUIAHHBIMU CPAKEHUSIMHU, T71e
MCXOJ1 OIIepaluy 3aBUCT OT 00OPYIOBaHus, B3SATOro ¢ codoit Unepyrcamu.

Yarne Bcero, Kaxablid U3 HAX TOTOBSICh K BHIMOJTHEHHUIO OYEPEIHOr0 OOEBOr0 3a/JaHu s CTapasICs
CHaOaUTh cedst pa3HBIMU YCTPOMCTBAMH, TOTOBBIMH OKa3aTh IOMOIIb B HEOPIAUHAPHBIX CHTYalUsIX.
Cpenyn MHOXECTBA TEXHOJIOTMH yke co3aaHHbIX Apmuen HOnmyuca He Beeria HaXOAWIIKCh allpeThl,
CIOCOOHBIE YIPOCTUTH 3ALTUTY HEOOIBIINX OOBEKTOB, 10 STOM MPUYMHE Yallie Bcero MepyTcsl rpea-
MOYXTAJIM UCIIOJIb30BATh IIaBHBIN MOAY/Ib CTpeaMOBOro OrpaHU4UTEN Sl IPOCTPAHCTBA, HE COMHEBA-
sch B €ro 3 PEeKTUBHOCTH.

Kask1p1ii conat opraHu3aiiy CMOTpsI Ha 9TO HEOOBIYHOE YCTPOICTBO XOTEJI IOCKOpEE YBUJIETh
YJIYUIIEHHYIO €r0 BEPCHIO, HaJEsCh C €€ MOMOIIBIO OH CMOXET JIy4llle CIIPABJISATHCS CO CBOMMU 005-
3aHHOCTSAMU. KOHCTpYKTOpBI, IOHMMAasi BCIO Ba)KHOCTh OTBETCTBEHHOCTH, BO3JIOKEHHOW MU CAMUMU
Hac ceOs 1ocsie yCrelHON JEMOHCTPALMK IJIABHOTO MOJYJIsl, TPOAOJIKAIN padoTy HaJl CUCTEMON.

Hesxwnast mpuaymMbIBaTh 4To-T0 HOBOE B CTPEMOBBIX 3JIEMEHTaX ObUIO PElieHO U3MEHUTD CTPO-
€HUE JI0TIOJTHUTENIbHOM CUCTEMBI, HA3BaHHOM TaK 3a €€ 3aBUCKUMOCTb OT [TITABHOI'O UICTOYHMKA [TUTaHUS,
BCTPOEHHOTO B IVIABHBIX CErMEHT. DTa YJIydIIaloas 4acTb, KaK ¥ OCHOBHasI MIPE/ICTABIISIET COOOM
CTEp)KHEBYIO KOHCTPYKLIHIO, O0JIee BBICOKYIO U JIETKYIO.

E€ mioTHBIe NO3UIMOHHBIE yIEPKUBATEIH C YTOJIIEHNE KOpITyca Ha HIKHEH ero 4actu odec-
MEYNBAIOT YCTPOMCTBY OOJBIIEI0 YCTOMUMBOCTh. Ha 3TOT 371eMEeHT MOCTOSIHHO MPOELHPYIOTCS SHEp-
T'Yisl U3 HAKONIMTEJIbHBIE Y3JIbI TJIABHOTO YCTPOKCTBA, TaK oOecreunBaeTcsi OJIOKMPOBKA POCTPAHCTBA
B BBIOPAHHOM IOJIOXKEHUH. YUHUTHIBAsI BCE 9TO OT JIOMOJIHUTEIBHOIO KOMIIOHEHTA TpeOOBaJIoCh OOJIb-
1iee, 4YeM OT JIPYTUX CEeKLMI KOHCTPYKLMH.

Cryctsi Bpemsi, HAKOHEII-TO KOHCTPYKTOPHI IMPUAYMaJH CIIOcO0 PEIIeHHsI BCeX CBOMX MpodiieMm,
M3MEHUB I10JI0KEHNE HAKOMUTEIBHBIX y3710B. C MOMOIIBIO TAKOTO IIara MoJIy4mIoCh CTaOWIN3HPO-
BaTh CTpeamMOBbI€ YaCTHUIIbl, HATIPABUB UX B HYXKHYIO CTOPOHY, ITPAaBUJIbHOE PACHONIOKEHUE CerMeH-
TOB I10 BCEW MMOBEPXHOCTU KOPITyca JOMOTHUTENIBHON CUCTEMBI IIOMOIJIO CHU3UTh PACXOAbl SHEPIUU
npu pabore.

JI1s1 peanu3aiuy KelaeMbIX TPUHIUIIOB paOOThl YBETUYEHHOTO OJIOKUPYIOIIEro BO3/IEHCTBUS
OrpaHUYUTENS POCTPAHCTBA YUEHBIE MPUIYMAIY BPAIIAIOLIYIOCS UMITYJIbCHBIE CEKIIMIO, YIEPKUBaA-
I01L[asl YaCTUILIbl B TTIOTOKE. YIIPOIIEHUE KOPITYCHOM KOHCTPYKLIMM OIPaHUUUTENSI XOPOUIO CKa3aloCh
Ha ero 3alIUTHBIX BOZMOXHOCTSX, ClIeJIaB UX 00J1ee MOIIHBIMU.

[TpuHUMIIBI HOBBIX METOJOB, TPUMEHSAEMBIX B CTPOEHUH AOMOJHUTEILHON CUCTEMBI, OKA3JIUCh
C CYLIECTBEHHOM OTJIMUME OT INIaBHOTO MoayJisl. ITpofoskas coBepieHCTBOBATh PUAyMaHHBIE UIEU
yuénsle Apmun KOnmyca nmocteneHHo TOBOAWIM CBOM HEOOBIYHBIE MBICIH JIO JIYUIIIETO BApUaHTa, He
JKeJtasi PUBJIEKaTh K padoTe MHOTO BHUMAHUSI.
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JI71s1 TydIero u3mydaresibHoro agexta yu€Hble M3MEHUIN CTEPKHEBYIO YacTh AOTIOTHUATEb-
HOH CHCTEMBbI, BBITIOJHSIONIYIO €€ U POJIb CTAOMIN3aTOPa B HYKHOW TUIOCKOCTH. TaK OBUIO MPUIY-
MaH ¥ CIIPOEKTUPOBAH HAKOMUTEIbHBIA MOY/Ib. KOHCTPYKIIMIO HOW YCTAHOBKHU CAENAIN COCTOSIIYIO
13 HECKOJIbKMX CEKIIMH, OJJHA YACPKHUBAIOIIAst U BEPXHssl CTaOMIIN3AIMOHHAS.

Uem ObIcTpee BpamaeTcsi HOABMKHOM CETMEHT, TeM 0oJiee MOIIHBIM CTAHOBUTCSI BO3JCHICTBUE
BOKPYT CTEPKHsI, TaKasi OCOOEHHOCTh CHEJIAJI0 YCTPOUCTBO yaooHee. [loce erné HeCKOJIBKUX MpoBe-
POYHBIX TECTUPOBAHUI HACTYINWJIO JIONTOXKIAHHOE BpeMsl, KOria MPOeKT ObLT MOTHOCTHIO 3aKOHYEH
1 Bce eMeHTh CTpeaMOBOro OrpaHUYIUTENsI TPOCTPAHCTBA CTAM €JMHBIM IIEJIbIM.

JI1s1 HArIsAHOM A@MOHCTpAIMM BCEX OCOOEHHOCTEH HOBOW 3allIUTHOM CHUCTEMBbl YUEHBIE HE
3aXOTeJ MPOBOIUTD HMCIBITAHUSI B MICKYCCTBEHHBIX YCJIOBUSX Ha CHEIHATbHBIX TECTOBBIX IOJMIO-
Hax. Kaxnplii 3 HUX ObLT YBEpEH, YTO C OTBETCTBEHHOCTHIO TMOJOUIEN K CBOMM OOSI3aHHOCTSIM U
MIPY MPOEKTUPOBKE HE AOMYCTUT HUKAKUX OLIMOOK, TIOATOTOBHUB CIIEIMAIBHO CO3JaHHbBIA KOMIUIEKT,
COCTOSIIIIMI U3 MOJTHOTO HA0Opa OrpaHUYMTENIsl MPOCTPAHCTBA, KOHCTPYKTOPHI Nepenany ero Wep-
TYCY COIJIACHBIIIEMYCsI UCTIONB30BATh MOJOOHBIN HOBBII METO] 3AIIUTH B PEATBHBIX YCTIOBHSIX 0OS.

OcrasibHble OOUIIBI, BXOIAIINE B COCTAB OTPs/Ia HAMPABIEHHOTO HAa 000OPOHY HEOOJIBIIIOTO 00b-
eKTa, TOKe 3aXOTeJIM MOMpoOOBaTh MOAOOHBIA CTPYKTYpPHBIN 71eMeHTH B feeni. Kro Osl Mor mpea-
TMIOJIOXKHUTbh, YTO HA JAIEKOH TUIaHeTe, KyJa OTIPaBUINCh MnepyTchl X OyIeT KIaTh 0XKECTOYEHHAS
CXBaTKa C HEM3BECTHBIMH BparamMu, o0JaJalolMy HEBEPOSITHON CHIION.

Boii1ipl MCTIBITATEILHOW TPYIITBI OTPAHUYUTENISI IPOCTPAHCTBA C TIOJHBIM HAOOPOM OKAa3aJIHCh
B OKPY’KEHHH Ha HEOOJIBIIIOM Y4acTKe rnpoctpaHcTBa. Mx cracimu CTpeaMOBbIe YaCTHIIbI, MX TJIABHBIE
Y JIOTIOJTHUTETbHBIC YacTHI], OHM PAaCCTABUJIM B Pa3HBIX MeCTax Ha 0Oa3e, 0Opa3oBaB TakuM 0Opa3oM
3aCJIOHHBIN TIEPUMETP BOKPYT OMOPHOTO MyHKTA, Takasi ObICTPOTA CIacia BCEM SKU3Hb.

Bparu ¢ sspocTblo MBITAMCh CIIOMATh OTPAHUYMTENN IPOCTPAHCTBA, HO MIX CTPEMUTEITBHBIE aHO-
MaJTbHBIE BCIIBIIIKY OT CTpeaMoBOi SHEPriu, OOKUT AN UX, HE 1aBasi UM [TaHCa 1aKe MPUOTM3UTHCS.
PeasipHas1, cypoBasi cuTyalysi CpakeHus Tie 10 HEBOJIE OKA3aJMCh HE TOTOBBIE K TAKOMY COJIIATHI
MoKa3aJia BHICOKYI0 3(h(PeKTUBHOCTh TEXHOJIOTUH, JOPAOOTAHHBIX B MMOJOOHOM CHCTEME OrpaHUIHTE-
JIei POCTPAHCTBA.

Wneprycel oTcTpenuBasch M3-32 YKPHITHHA CMOIJIM OOecHeunTh OOOPOHY OOBEKTa CBOEH
HEOOJIBIION YHUCIIEHHOCTBIO, BCE TOTA MPOMCXOSIIee Ka3ayloch UM HepeaslbHbIM. EIMHCTBEHHOE UTO
OTJEJISIJIO BParoB OT YJIypecoB 3TO oka3aarch CTpeaMOBbIe YACTHIIB, JIETAIOIIHE B Pa3HbIE CTOPOHBI,
npojoikast (GOPMUPOBATH 3aCIOHBI OT ITTABHOTO MOJYJISl B pa3HbIe CTOPOHBI, HE JAIOIIHe MOHCTpaM
MIPOITHA MUMO HHUX.

Bcé oborutocs OeHbI OTPsA]] CONAAT, ONMABIIUX B O€/y CMOT BHIATH U3 BCEW TOU OMacHOM
CUTyalM HeBpeTuMbIM. FOnyc nopasuscst HeBepoTHOMY MAaCTEPCTBY CBOMX KOHCTPYKTOPOB U yU€-
HBIX CyMEBIIIMX MPOAYMaTh B HEOOBIYHOM YCTPOICTBE OIpaHUIMTENISI IIPOCTPAHCTBA BCE, C/IENAB €ro
3 peKTUBHBIM 1 yIOOHBIM. [Toce 3TOoro HeBepOsTHOTO Ciyyasi, I/ie SKCIIepUMEHTATbHbIE 00pa3Ibl
TEXHUKU CMOIJIM U3MEHUTD X0 OMTBHI K Jiyumiemy IOnuyc u3MeHns1 cBO€ OTHOIIEHHE K KOHCTPYK-
TOpam.

B ero e kaxaplii U3 TeX CyIIECTB, KTO MPOEKTUPOBAII IOMIOIHUTEINbHYIO cuctemy CTpeamo-
BOI1 ycraHOBKHM ctai repoeM. C 3tux 3p y Apmun HOnuyca Bouum B HIMpoOKoe NPUMEHEHUE Orpa-
HUYUTENM rpoctpaHcTBa CTpeamMoro Tvma Jiisl 3alUThl HEOONIBIINX OMOPHBIX MyHKTOB. MepTychl
CMOTPSI Ha 3TH HEOObIYHbIE YCTAHOBKHU, MMEIOIIME HEOOBIIION BEC U HEBEPOSTHYIO 3(P(HEKTUBHOCTD
BJIO’KEHHbIE B KOMITAKTHBIN CTEPXKEHb CTAJIM Yallle TOPAUTHCS BHIOPAHHOW MIMHU OpraHu3anuen, oona-
JAIOLLEH, M0 X MHEHMIO, CaMOl Nepe/IBOM HAayYHOI COCTaBJISIOIIEN CYpOBbIX MEPUOIOB KaikKI0TO
cosiara.

CenTyabHas cucrema Apmun IOanyca
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CenrynpHas cuctema Apmun FOmmyca, HEOOBIYHBIN 10 CBOEMY CTPOEHHMIO M OCOOSHHOCTSIM
KOHTPOJIbHBII 3JIEMEHT, IpeJHA3HAYCHHBIH 17151 yIIpaBJIeHUsI Pa3HBIMU YCTPOHCTBaMH B OOEBBIX YCIIO-
BUsIX. VIHOT1a HEOOBIYHBIE, HOBBIE MJIEV OKA3BIBAIOT HA HCTOPUIO OOJIBIIE BIUSHUS, YEM JABHO IPHUHSI-
Thle IPUHLMUITBL (DOPMUPOBAHUS MOHATHI MO CTpoeHHIo cerMeHToB. KoHcTpykTopbl Apmun FOnunyca
JaBHO TIOHSIIM €CJTM OHM XOTST IBUIaThCs 1O MyTH IIPOrpecca UM TpeOyeTcs MOCTENEeHHO PaCIINpsITh
CBOM HaBbIKM B KOHCTPYMPOBAHUU AIIIPETOB.

OHu MoOUIM U3yvaTh CBEAEHMsI, IOCTYMAIOIINE C Pa3HbIX IUIaHeT, rae Vneprychl cpaxaimch
C HEOOBIYHBIMH BparaMu, TOJBKO TaKHMe CHTYaIlM{ 10 MHEHHUIO YYEHBIX MOIVIM MOKa3aTh BCE HEJIO-
CTaTKM CO3/IaHHOW MMM TeXHUKH. He Beerna cxBaTKuy CosAaT ¢ CUJIbHBIMA MOHCTPAaMH 3aKaHUMBAJIACh
YCIIENITHO, ObIBAJI HENPHUATHBIE MHIMAEHTHI, KOTa cyniecTByomas B Apmun IOmymca TexHuka He
MOIJIa TPUHECTH AOJKHOM TOJIB3bI OOMIIaM, OKA3aBIIMMCS B OKPYKEHUH.

Yacro ¢ mogoOHbIX onepanuii Mneprycam ynaBajiock 3aXBaThBaTh TEXHOJIOTHH, HCTIOb3yeMble
ApyruMu opranu3anyssmMu. OHY ObUTM pa3sHBIMHU, K COXaJIeHHIO, y4€Hble FOmmyca He MOIyM MCIoJb-
30BaTh MX 110 HA3HAYEHUIO, He 00J1aJaI HaBbIKaMH 1 TOHMMaHUEM CHCTEM, UCTIONIb3YeMbIX B IOJ00-
HbIX ycTpoiicTBax. OHa) bl M3 OAHOIO CJIOKHOIO cpaxkeHus cMedble conaatsl FOmmyca cmoriu npu-
BECTH KaKyl0-TO HEOOBIYHYIO TTAHEJbIO YIIPABJICHHSI.

ITo pacckazam OOMIIOB BUASIIMX, KaK MPOTHBHUK C €€ MOMOIIBIO CBSI3BIBAJICS CO CBOMMH
COOpaThsIMHM Ha CJIOEBBIX OOBEKTaX M KOHTPOIMPOBAT OECIMIIOTHBIE JieTaTesbHble Momyau. [locie
JOJTHX TOTBITOK KOHCTPYKTOPOB U3YUHUTh U MOMBITATHCS BKIIOYUTh HEOOBIYHBIE TEXHOJIOTUH, CKPBI-
ThIE OT I71a3 MO KOMIIAKTHBIM KOPITYCOM y YUYEHBIX TaK M HE MOJIyYMJIOCh MCIOJIb30BaTh 3araJJ0uHyI0
TIaHeJIb 110 HA3HAYEHHUIO.

Bparu, npumenstonye e€ B 6010, ObUTH HEM3BECTHOU Pachl, BO3MOXHO, TIepe]] THOEIbIO0 OVH U3
UX COJIIAT HAMEPEHHO UCIIOPTUII aKTUBHYIO YaCTh YCTPOWCTBA, HE JKeJlasi pACKPhIBATh TAHBI TEXHO-
JIOTHIA, UICTIONIB3YIOIIMXCS B anmapare. B Xxone oiHoi U3 HeylauHbIX MOMBITOK pa300paTh HHTEPECHOE
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YCTPOWCTBO, OHO BHE3AITHO SIPKO BCHBIXHYJIO U MOTEPSUIO LIEJIOCTHOCTh KOHCTPYKLIMH, J1aB BO3MOXK-
HOCTb YYEHBIM U3YUYHUTh BHYTPEHHE CTPOCHHUE 3araI0UYHON CHCTEMBI.

[Nocne moArvx MOMBITOK MOHSATH BCE OCOOEHHOCTH CTPOEHWsI TAMHCTBEHHOTO CETrMEHTa, UM
3aX0TeJI0Ch MPUIYMATh YTO-TO MOJOOHOE STOMY, TOJIBKO JIydllle M cOBpeMeHHee. M3yuas nocieanue
JaHHbIE C TIOJIeW CPaKeHUH, IIe YaCTO MPUXOIMIIOCHh ObIBAThH COJIATaM, OHH OIPE/IEIIN UM He XBa-
TaeT ONEePAaTUBHON MH(MOPMAIIUH O TIONIOKEHUSX eI B 30HE MPOTHUBOCTOSIHUS. BhIBASIN HENPUSITHBIE
CUTYallUH, KOT/1a aBTOMAaTUUECKUE CTALMOHAPHbIE YCTAHOBKU TIOCJIE MOIIIHBIX B3PBHIBOB OT Pa30pBaB-
IIUXCS 3aPSI0B TePSUI aBTOHOMHOCTD, OCTaBJIsIs coNiaT 6e3 CBOEH 3aluThI.

BoccranoButh MX He ObLJIO BOBMOXHOCTH TIO MHEHHMIO KOHCTPYKTOPOB BCE 3TH HETIPHUSITHBIC
cITy4au MOKHO ObLIO OBl M30€KaTh ecyiv Obl oTpsiaamu Apmun FOmryca ucronb30Baich YCTPOMCTBA,
TMO3BOJISIIONIME UM CAaMOCTOSITEIBHO YIPABJISATh Pa3HBIMKM O0EBBIMU cricTeMaMu. KOmycy rnoHpaBu-
JIach TaKoe HEOOBIYHOE TIPe/IIOKEHNEe YUEHBIX, 3aXOTEBIINX Ha OCHOBE HEM3BECTHON KOHTPOJIBLHOM
MaHeJN CO3/1aTh YTO-TO HOBOE M 00Jiee COBEPIIIEHHOE.

JIunep opranusanyiv NOHMMAJI, €r0 COIAATaM YacTo HE XBaTaeT I0CTOBEPHON MH(pOPMAIU U
3aIIUTHl B O0EBBIX CUTYalUsIX, KyJa MX YacTO HAIIPABJISUIM IJIs1 pellieHrs] pa3iudHbIX mpooseM. [Tpo-
eKT pelnayi Ha3BaTb CEeHTYJIbHOIN CUCTEMOM, B IEPEBOJIE C JPEBHUX MOTOKOB JIAHHBIX 3TO O3HAYaeT
CHUCTEMa 3araJIoK JIPeBHUX, YCTPOMCTBO TaK PEIIWIM MMEHOBATh 32 MHOXKECTBO OCOOEHHOCTEH, pea-
JIM30BAHHBIX KOHCTPYKTOPaMU B €r0 KOMITAKTHOM KOPITYCE.

[Manens nipencrapiisseT coO0 OONBIION KOPITYCHOW CETMEHT C aKTMBHOW YacThiO TIOTOKOB JIJISI
BBIBEJICHU I IAHHBIX Ha HE€, yCTAHOBJIEHHOM B BEpXHEN CEKIMU KOpPITyca. YUEHbIe PEeliii MONTH 110
HEOOBIYHOMY BapUaHTy MpoeKTUpoBaHUsi CEeHTY/IbHOW CHUCTEMBI, CIENAB B €€ KOpIyce MHOXECTBO
OTIEJIbHBIX BBIIBIKHBIX CEKIMIA JIJIS1 IPUCOEAMHEHMST OCHOBHBIX Y3JIOBBIX KOMITOHEHTOB.

He mano BaxHyI0 pojiib B TOJOOHBIX YCTPOMCTBAX UTPaeT MX HAJEKHOCTb U BpeMsi aBTOHOM-
HOH paboTBhI, coary B OO0 HyKeH MPaKTHYHBIH armapar, FOTOBBIA B JTIOOOH MOMEHT OKa3aTh HE0O-
X0AUMYI0 TIoMoIlb. [Ipy co31aHUM 3TOro0 HEOOBIYHOTO Yy/a TEXHUKH Yiypecsl u3 Apmun FOnuyca
PEIIMIIN C/IeNIaTh SHEPreTUYECKU KOHTEHHEPHBIN OJIOK OOJIBIIIEro pa3mepa, UCTIONb3ys B €r0 CTPo-
€HUM MaKCUMAaJIbHO €MKHUE YacTHIIbl, TIO3BOJISIOIINE MY JIydllle COEJUHATh C OCHOBHBIMU Y3JIaMU
KopITyCa.

CTBIKOBOYHBI CEKTOP Pa3MECTUIM Ha BEpPXHEW LEHTPAJIBbHON CEKLMU YCTPOWCTBA, TaAKUM
00pa3oM yIpOCTUB METOJ ero 3aMeHbl. OCHOBHOW aKTHBHBIN KOMIIOHEHT YUEHbIE HE OTTAJIKUBASICh
OT MPHUHATHIX BAPUAHTOB CTPOEHMS KOHCTPYKIIMU PEIIMI YCTAaHOBHUThH B BHIIBMKHOM 3JIEMEHTE C
npaBoi O0KoBO# rpaHu CeHTYbHOM CUCTEMBI, YeM IMPOIIIe CTPOSHUE BHYTPEHHUX KOMIIOHEHTOB TEM
ObICTpee coMIaT CMOXKET 3aMEHUTh TIOBPEXKIEHHbIE IETANIH.

C apyroii CTOpPOHBI, 3TOIO UHTEPECHOTO arapaT B TAKOH ke MOIBUKHOW CEKIIMU CKPbLIH JJ1e-
MEHT 00eCTeunBaIoIIUX padoTy C JAHHBIMH U MOACOEANHEHUEM K Pa3IMYHbIM OECITUIOTHBIM CUCTE-
MaM. Takue HeoObIYHBbIE pelieHus], peaM30BaHHbIE B BO3MOKHOCTH 3aMEHUTH JTIOOOW KOMIOHEHT
9TOU CJIOKHOM MaHes M JOJKHBI C/IeNIaTh €€ YHUBEePCATbHOU U MPOCTON B MCIOIB30BAaHUU, HE TPeOy-
IOIIEH JTOJITOro Meproya JIIsl OCBOSHUSI BCEX MPUHIIMIIOB PaOOTHI C HEM.

VAUBUTENBHO HOBOE, KOHTPOJILHOE YCTPOMCTBO HE MOTYYMJIO HUYETO OOIIEero ¢ HalJeHHBIM
AHAJIOTOM, CO3JJAHHBIM UCKYCCTBOM KOHCTPYMPOBAHMSI HEM3BECTHBIX CYIIECTB. MI3yunB nogpoOHo Bce
0COOEHHOCTH X TEXHOJIOTUH, KOHCTPYKTOphI Apmun FOnnyca He 3ax0oTeni Huuero Oparth 3a OCHOBY,
cumTasi BC€ YBUIICHHOE MU JJABHO ycTapeJo, Jy4lle 1 3(ppekTrBHee OyneT mpuayMarh Bc€ He0OXo-
IMMO€E UM CaMOCTOSITEJNIBHO.

Takoii moaxon K ety ObICTPO J1aJl CBOM Pe3yNbTaThl, peBpariast CeHTyIbHYI0 CUCTEMY C Kak-
IbIM HOBBIM YJTydIlIEHHE BO YTO-TO Oojiee 3arafouHoe. AKTUBHYIO YacTh BHIBOASIIYIO H300paKeHUE
Ha TIaHeJIb CO BPEMEHEM, TOkKe CAENAIN ChbEMHOIO TUIA, B Clyvae e€ MOJIOMKH COJIaTy Tpedyercs
MPOCTO BBIHYTh U BCTABUTh HA €€ MECTO HOBYIO YacCTh, 3TO YAOOHO M MPAKTHYHO.

J1l IpaKTUYHOCTH BaXKHBIM MapaMeTp JAEMOHCTPUPYIOLIMI 3arac SHEPruM, OCTABLIMICS B
SHEPreTHYecKOM OJIOKE BHYTPH YCTPOWCTBA, STOT OKA3aTeJb PEIIMIIN ClIeNaTh OTAETbHBIM KPYITHBIM
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MHIMKATOPOM Ha HIKHEH CeKIMY aKTUBHOM YacTu. Bece mogooHble, HeoObIYHbIE IPUHITHITEL U pellie-
HUSI, MCTIONIb3yeMble B 9TOM MHHOBALIMOHHOM ammapate, 3acTaBisuid YYEHBIX 3aayMaTbecsi 0 Oolee
CEpPO3HOM MOIXO/IE K CTPOESHHIO KOPITyCa.

3a BpeMs paOOTHI HA/l TPOEKTOM MM MPHIILIOCH TepedpaTh MHOKECTBO BAPUAHTOB BHEIITHETO
BU/1a KOHTPOJIbHOM CUCTEMBI, UIT[a cpei HUX JTyqinid. CrycTsi BpeMsi OHM OCTAaHOBMJIMCH Ha HEOObIY-
HOMY 0 CBOel (popMe BHEIIHEMY BHILY, TTO3BOJIMBIIEMY YBEJIMUUTh MTPOUYHOCTh KOHCTPYKIIMH, BCE
9TO HYXHO OBUIO JUISI peau3allii 0co00M BO3MOXHOCTU TI0 MHEHUIO KOHCTPYKTOPOB CITOCOOHOM
YBEIWYUTH OE30MaCHOCTh COIAT UCHONMb3YIomUX CeHTYalIbHYIO CHCTEMY.

JI71s1 9TOrO OHM J10JrOe BpeMsl pa3padaThiBI SHEPreTHUeCKre pacipeie/iuTe YacTHIl, yCTa-
HOBUB HX TI0 JJBa CBEpPXY M CHHM3Y 3TOrO YCTPOMCTBA OHM CyMENIM JOCTHYb KEIAeMOTrO pe3yJbTara.
HeoObryHble MasieHbKHe KOMIIOHEHTHI, HAKATUIMBAIOIINE SHEPTUI0 Ha KOPITYCEe CUCTEMBI, TTO3BOJISIET
yBenmunTh [ 1axoHOBBIN Oapbep WnepTyca, B3sIBILIETO B pyKH YCTPOWCTBO.

VY conpar 3aHATHIM pabOTOI C IOJOOHBIM amNapaToM HET BPEMEHU CJIEAUTh 32 BPAKECKUMHU
CUJIaMH, BBITYCKAOIIMME UMITYJIbCHBIE 3apsiibl B MX CTOPOHY. DTO yOekIeHUE U MO3BOIMIO KOH-
crpykropam Apmun IOnuyca npuaymaTh Takyo HEOOBIYHYIO CUCTEMY YCOBEPIIEHCTBYIOITYIO 3aIlIUT-
HBIIT Gapbep BOKPYT OOMIIOB, HEOOBIYHBIM €€ MPENMYIIECTBOM CTaJl MOJIHAs ABTOMATHKA Mpoliecca
padOTHl TAKUX TIEMEHTOM.

IOmyc y3HaB 0 0 HEOOBIYHOM pa3pabOTKe CBOMX MACTEpOB, CyMEBIIMX B KAKOM-TO CMBICIIE
B3SITh y JIPEBHUX CYIIECTB BCE JIydIllee U COEIMHUTH ITO CO CBOMMHU HEOPAMHAPHBIMHU PEIICHUSIMHU
co3aarh HoBoe. [lo MHeHMIO JHaepa, 3amuTa AJs COJIAT €r0 apPMHUM TO OTHO M3 MPHOPUTETHBIX
HAaIlpaBJIeHU pa3BUTHUsI HAYKH, HEOOXOAMMOE IJIsl YKPETUIEHUs! BIMSHUS OPraHU3alluy B CIIOXKHBIE
0OCTaHOBKH TapsITell BO BCEIEHHBIX.

IOnyncy kazanoch HEBepOATHBIM, Kak MajieHbKas U jieérkass CeHTy/IbHasi CHCTEMa OKa3aJiach
crocobHa (popMHpOBaTh €mE U JOMOTHUTEILHBIA 3aIUTHBIA Oaphep BOKPYT CBOEro OOIamaTeris.
[MonoGHas uzes ero 3aMHTEpecOBasia, U OH CKOpee 3aXOTesl Y3HaTh, KaKk 3TH BOJHBI padOTaloT Ha
CaMoM JieJie, C HeTEPIIeHUEeM BCe AT OKOHYAHUST paOOThI HaJl IIPOEKTOM.

[eprion HacTaBisn [Uisi JEMOHCTPALMM BCEX BO3MOKHOCTH YCTpoucTBa Miepryc B3sii
HOBUHKY, TIOBECUB Ha CIIMHY U MOOeXkas B MOArOTOBJIEHHYIO 3apaHee OOEBYIO 30HY, I7ie MOABEPrcs
oOcTpey U3 OpyXus pa3Horo tTuma. Bee mpucyTcTByiomye ObUTH MOpakeHbl CBETOBBIM BO3IEHCTBH-
MU UIymuM oT CeHTYJIBHOW CUCTEMBI, YCHITUBAIOIIHE 3AIIUTHBIN Oapbep KocTioMma comnara. CooObl-
THS TTPOM3OIIIE/IINE Aajblie eme Ooblee yIUBIIH, TIOce 00cTpesia KOHTPOIbHAs TIaHe b BKJTIO-
YHMJIACh U CTaJia MPABIJILHO BBIBOAUTD JaHHBIE.

HomxkHass paboTa HaJl MPOEKTOM OKa3ajlach HEHANPACHOM, KOHCTPYKTOpaM yAaJloCh CO3/aTh,
YTO-TO HEOOBIYHOE ¥ MHOTO(DYHKIIMOHAbHOE. [Tociie yBIUISHHO! AeMOHCTpAIii HEOOBIYHOTO arlia-
para y lOnmyca He BO3HMKJIO COMHEHHMI B €ro HEOOXOAMMOCTH cojiiataM ero apmud. Jlugep Hesa-
MeUTMTEIbHO MPUHSLI penieHue BHecTr CeHTYNIbHYI0 CUCTEMY B MacCOBOE MPMMEHEHHE.

C 3Tux 3p Kaxpli kenaonmii nepryc nomydua BO3MOKHOCTb IPUMEHSATh HEOOBIUHYIO KOH-
TPOJIbHYIO MTAHEb C MHTEPECHBIM Ha3BaHUEeM. KTo Obl MOT TIPEAIONoKUTh, UTO 3araI0UHbIe, IPEBHUE
HAaXOJKM MOTYT MOCIOCOOCTBOBAThH CO3JAHUIO YEro-To Oosiee TAMHCTBEHHOTO W HEOpAWHApHOro. B
ouepenHou pa3z Apmus FOnuyca ¢ co3ganvem CeHyT/IbHOUM CUCTEMBI JI0Ka3aJl BCEM OCTAIbHBIM UTO
MBIIIIJIEHHE YIIypecoB CIyKallMX B OPraHU3alUK OTIMYAETCsl OT OOMIENPUHATHIX HOpM. VX ymeHue
T0-/IPYTOMY BOCIIPUHUMATh MPUHIUIB (DOPMUPOBAHHS YCTPOMCTB MO3BOJISIOT CTPEMHUTETbHBIMU
TEMITAMU TIPOJIBUTATh HAYYHBIN MPOTrpecc, JaBasi HEBEPOSTHHIN MONET (paHTA3UM CONaTaM, TOJb3Y-
IOIIMMCS 9TUMU HOBBIMH TEXHOJIOTHSIMH.

Hypeabnbiit Merc Apmun IOQumyca
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Hypennsiiit Merc Apmun Onmiyca, HopTaTUBHBINA pEMOHTHOE CTPOUTENIBHBIN MO/TYIIb, CHAOKEH-
HbII OOEBBHIMH JIEMEHTaMH 1 O0Jiee TPOYHBIM KOPITYCOM, JUTSl BECHH JOOBIX BUJIOB padOT B yCIIO-
BUsAX cpaxeHUs. C KakIod 3poy coslaTaM OpraHu3alliy CTAHOBWJIOCH TPYAHEE BBINNOJIHATH CBOM
HEeJIETKUe NOPYYeHUs], CBA3aHHbIE C BBIIOJIHEHUEM JIOBEPEHHbBIX UM 33/1aHU.

Ha 3710 BaMssIa MOCTOSHHO pa3BMBAIOLIAsICA HayKa BPaKECKUX OpraHU3alluil, UX YYEHbIE He
OCTaHABJIMBAJIMCh HA JOCTUTHYTHIX yCIIeXax, MPUAYyMbIBasi HOBbIe O0Jiee COBEpILIEHHbIE BU/IBI CHAPSI-
KeHus u opyxus. IIporpecc koHcTpykTOpcKOro macrepcrsa B Apmun HOmmyca Toxe He CTosl Ha
MecTe, IOCTETIeHHO YTy 4IIAIOIIMecs] CUCTEMbI Pa3HBIX YCTPOMCTB, XOPOIIO MOKa3aBHIMX cedst B O0sIX

PasHble muiaHeTsl Kyza oTipasisuiuch Mneprychl ¢ KaxJoi 9poii CTaHOBUJIMCH ONIACHEe U BaX-
Hee, TMOrOHsI 32 HOBBIMH 3JIEMEHTAMH M KPHCTAUIAMU TUIABHO MpUoOpeTana OOJbIIyI0 BaKHOCT.
IOnmyc moHuMan, eci OH XO4eT M Aajbllie Pa3BUBaTh CBOM HEOOBIYHbIC IMPUHLIMITEI MBIIIICHUS B
CTPOEHHHU YCTPOICTB eMy TpeOyeTCsl MHOKECTBO HOBBIX CETMEHTOB, CIIOCOOHBIX PACIIMPSTH Mpej-
CTaBJIEHUM YJIypecoB O NPpUHLMIIAX (DOPMUPOBAHUA TEXHUKHU.

Puck nipu oTripaBieHnn 00EBbIX OTPSIOB CONAAT HA JaJIEKME TIOJHbIE HEM3BECTHOCTH TUTAHETHI
yaire Bcero ObUT OIpaBiaH, OOHapyKEHWEM Ha UX MOBEPXHOCTH HEOOBIYHBIX KOMIIOHEHTOB. Takue
rpynmbl MnepTycoB cHaOkanuch CaMbIMU COBPEMEHHBIMU TUMAMU OPYXUsI M CHAPSIKEHUsI, CIIOCO0-
HbIE TIPU HEOOXOAMMOCTH TIOMOYb OOMIIaM MPOAEPKATHCS O€3 MOIIEPKKHU JOJITOe BPeMsl.

Bonee BbicOKMe TpeOOBaHMS K TIOATOTOBKH HCCJIEIOBATENbCKUX TMOIPA3EICHUI TI0 MHEHHIO
FOmmyca nomkHa Oputa cHU3UTH puck. OOyueHHbIl WiepTyc 3HAOIINI MHOKECTBO METO/IOB U TAKTHK
BeJleHHs 0051 B Pa3HBIX YCIOBUSIX, CIIOCOOEH 3PaBO MBICIUTh B SKCTPEHHBIX CUTYAIMsIX, KOTIa HET
BpPEMEHH Ha pa3MbIIUIEHHE, TPeOyeTCs IeHCTBOBATh CTPEMHTENIBHO, MHAYE HE MONTYYUTCS OCTAThCS
B )KUBBIX B CypOBOM PealbHOCTH HEU3BECTHBIX MUPOB.

He Bcerma Bce coObITHS MOCE COBEPIICHUS MOCAIKM HA paHe HeW3y4deHHBIE MO3UIMHU TIPO-
WCXOJWJIM 110 IJIaHY, aBasi BO3MOKHOCTh BO3BECTH ONOPHbIN MYHKT /11 COXPAHEHUS 3aHUMAeMOil
30HBI. Yate Bcero BCE MpOMCXOIIIO HEOPAMHAPHO, HENb3s1 3apaHee ObUIO peayragarh, 4To 3a yxKac-

32



C. B. IlaBpyk. «COOpHHMK HayYHBIX OTKPBITHI 1O cepru «Mupbl beckoneunbix BeemeHHbIX»»

HBIE CYIIIECTBAa MOTYT MOMKUAATh VIepTycoB Ha TAMHCTBEHHBIX TEPPUTOPHSIX, T UM TPeOOBAIOCH
BBITIOJTHATH 331aHKe. CoMIaThl CMeJIO OTIIPABJISAIONIMXCS Ha ONACHbIe, OOEBbIE ONEPAIU JABHO TIPH-
BBIKJIM K TTOIOOHBIM CUTYAIUSIX, TPEOYIOIIMM OT HUX MPOBEPKU BCEX UYBCTB M YMEHHI 0OpaIarhCs
CO CBOMMH 3JIEMEHTaMH, UMEIOLIVIMUCS Y HUX B CHAPSIKEHUH.

[Nonavany Mneprycam ygaBajaoch CBOMMU CHJIAMH CIPABJISTHCS CO BCEMU BO3HUKAIOIIMMU HA
niosie 60s1 TPYAHOCTSMU, (POPMUPYSI ONIOPHBIE MTYHKTHI, OHU, 0OeCcTieunBaii O€30MaCHOCTb 3aHIMAae-
Mot no3unuu. Beé 3aBucesio OT CHilbl M KOJIMYECTBA BPAroB, KMBYIIUX HAa U3y4aeMOMH IIaHeTe, Jpy-
rve (pakTopbl MaJIo BIUSJIM HA MCXO]] 33/IHUI, Uyepe/ia YCIIeTHO OCBOEHHBIX MUPOB, paayiomas K0mu-
yca oOHapykeHHUe HOBBIX, Oosiee 3(p(PeKTUBHBIX CEIMEHTOB, MEHSIOIIMX YCTPONCTBA CO3/IaBaeMble
yUEHBIMH, BHE3AITHO 3aKOHYMJIACH Y)KACHBIM MTPOKCIIIECTBHEM.

OObIvyHasl C TIEpBOTO B3MJISIA CUTYAIMs, IIe He MOIJIO ObITh HUKAKUX TPYAHOCTEN 3aKOHYH-
J1ach OKECTOYEHHBIM MPOTUBOCTOSTHUEM C HEM3BECTHBIMH CYIIECTBAMH, BHE3AIHO HAIaBIIMMHU Ha
Heoxuammux 3roro Mneprycos. [lociie coBepiieHrs MOCa KM Ha JAIEKYIO CKPBITYIO OT BCEX IIa-
HeTy, OOMIIbI MPUCTYIIIN K YKPETUIEHUIO CBOMX MO3UIINH, (hOPMHPYSI HEOOIBIIION 0OOPOHHUTETbHBIH
MYHKT, K COKAJICHUIO, 3aBEPIIUTh €r0 CTPOUTETIHCTBO OETHATAM He YAaJIOoCh.

HenoHATHO OTKy/Ia MOSBUBIIIMECS MOHCTPBI, 00JIa/IaloNIrie HeBEPOSITHOW CHJION M YIIOPCTBOM,
HavyaJIy PylIIMTh BO3BEJEHHbBIE KOHCTPYKIIMHM OTKUABIBast MepTycoB B cTOpoHy. Boii ObUT He paBHBIM
3arajIouHble Bparu ObICTPO CMOIJIM YHUUTOXHUTH OMBITHBIN OoTpsig Apmun KOnmyca, U3 Bceil rpymmbl
OCTaJIOCh B JKUBBIX JIMIIIb HECKOJIBKO YJIypecoB, KaKUM-TO 00pa3oM CyMEBILIMX HAUTH ce0e YKphITHE,
Ky/la He MOIJIU 3ar0J13TH TAMHCTBEHHbIE MOHCTPBHI.

Korga nunep opranuzanmu y3Han 000 BCEM CITyUMBIIUMCS MPHUINET B OCIIEHCTBO, HE Bepsl B
peaTbHOCTh TaKOUW 0€3KaT0CTHOW OUTBBI, TJIe €r0 COJIAaThl, CHAOKEHHBIE BCEMU HEOOXOIMMBIMU JIJIsI
6051 7IeMeHTaMH, He CMOTJIM HUYEeTO U3MEHUTb. DTOT HENPHUSATHBINA UHLIUASHT He MPOIIENT OeCCeHO,
npoaeMoHcTprpoBas FOnnycy He0OXOIUMOCTh 3aAyMaThCsl O HEOKMIAHHO OTK PBIBIIIEHCS CePhE3HOM
MpoOJIeMbl B €r0 BOMCKaX.

Kak okazasioch, eciim B TOM HepaBHOM cpaxeHuu otpsn WneprycoB cymen copMupoBath
OTOPHBIN MYHKT 32 MEHbIIlee BpeMsl, OHU Obl TOT/IA MOTYYMIIM HAAEKHBIE YKPEITUIEHHUs CIIOCOOHbIe
CIIACTH UX OT Jlall MOHCTPOB. TpedoBanock B KparyaiIime CpoKH MPUayMaTh HOBBIN Ooiee ObICTPbIA
Y He3aBHCUMBII OT COJIJAT CITIOCOO CTPOUTEHCTBA OOBEKTOB U CTPYKTYP B JIIOOBIX YCIIOBHSX.

KoHCTpyKTOpHI pelmmim He CHelTh C BBIMOJTHEHUEM MOPYYEHHOTO UM 3aJaHusi, UM XOTe-
JIOCh MIPeXk /e YeM HauaTh MPOEKTUPOBATH YCTPOUCTBO CIIOCOOHOE COOTBETCTBOBATH MPEIbSIBICHHBIM
IOmuycom TpedoBaHUsAM pa30OpaThCsl UTO JIydIlle BCETO CIIOCOOHO TIOMOYbh OOMIIAM B IKCTPEHHBIX
cutyanusax. OKa3ajioch, MajbIM IPyIIaM MUCCIIeIoBaTeNIel yalie BCero OTIPaBISIIOIIUMCS Ha HeU3y-
YeHHbIE MJIAHETH He XBaTaJI0 OTHEBOW MOIIM CErMEHTOB CIIOCOOHBIX Oe3 MoMOoIIM YIIypecoB aBTo-
HOMHO BBITIOJTHSATh MIOPYYEHHbIE UM 33/1aHHSI.

[Nocne ponrux nepruogoB MPOAYMbIBAHHS M OIIEHKU BCEX BO3MOXKHBIX BAPUAHTOB MOSIBUJICS
HEOOBIYHBIN MPOEKT PEMOHTHOE CTPOUTENIBHOTO MOIyJist OoeBoro HazHaueHus [lypenbHbiii Metc. B
NepeBo/ie C HOUHBIX TEPMUHOB 3TO 3HAYUT YHUBEPCAIBHBIN JIeTaTeIbHbIA MO/YJIb, HA3BAHUE BbIpA-
’KaeT MHOKECTBO MHTEPECHBIX OCOOEHHOCTE! peaM30BAaHHOM B 3TOM arlapare.

OOBEKT mpeACTaBIIsIeT cOOOM MPOYHBIN KOPITYC, BHITIOJTHEHHBIA M3 CTAOMIBHOIO MaTepuaa,
CIIOCOOHOTO BBIJEP/KUT MHOKECTBO SHEPreTHUecKHX 3apsijioB. VctouHMkom sHepruu Juisi Merca
PEelIIM IPUMEHUTH KOHTEHHEp OoJiee BHICOKOM MOIITHOCTH, COCTOSIIIME M3 KOMIIOHEHTOB Pa3HBIX 10
CBOMM XapaKTepUCTUKaM, 00eCIeYMBAIOIINX J0JTYI0 pabOTy CUCTEM B JIIOOBIX YCTIOBHSIX.

CTBHIKOBOYHBIN OTCEK B 3TOM HEOOBIYHOM CETMEHTE PACTIONIOKIIIH C3a/IH, TO MO3BOJIMIIO BCTa-
BUTb Tya UICTOUHHK MUTaHUs OoJbieit MorHocT. Conaaty He TpedyeTcss MHOTO BpEMEHH ISl €ro
3aMeHbl, HY)KHO TOJIBKO BCTaBUTb KOHTEHHEP B CEKILIMIO U 3aKPENUTh €ro, Jajibliie BCE MPOUCXOAUT
ABTOMATUYECKH. B Kak/I0M 37IeMeHTe 9TOro yCTpOMCTBA YUEHBIE XOTEJIN COSAUHUTh BCE BaKHBIE, MO
MX MHEHMIO, COTOEHHOCTH, CIIOCOOHBIE MPeBPaTUTh MeTC B MOJTHOLEHHOTO MOMOIIIHUKA IPH BBITION-
HEHUM pa3HbIX 337ad.
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Jsl pEMOHTHBIX CTPOMTENBHBIX LI€Ied B MEPEeAHEN YacTM KOHCTPYKLMM amlrmapara yCTaHO-
BWJIM JJBa MOJBUKHBIX, MHOIO(DYHKIIMOHAJIbHBIX M3Ty4aresieid. [Ipy cBoéM MasioM pacxofe sHepruu
Y BBICOKOHM MOIITHOCTH CO3/1aBAEMBIX JTyYEBBIX YaCTHIl OHU CIIOCOOHBI OBICTPO CTPOUTH WJIM BOCCTa-
HaBJIMBaTh pa3InuHble OOBEKTHI, TpeOyoIuecs congartaM B 0010. Mi3MeHsIst BBICOTY U YToJl pacipo-
CTpPaHEHU s SHEPTeTHUECKHUX CTYCTKOB MAaHUITYJISITOPBI CIIOCOOHBI BOBBOAUTH KOHCTPYKIIMY UMEIOIIHE
pa3HbIe BBICOTHI.

3a nepemenieHre Mertca 1o MPOCTPAHCTBY B Pa3HBIX HAIIPABJEHUSX W MPUIIOAHUMAHUS €r0
KOHCTPYKIIMM OTBEYAIOT [1BA TMAPHBIX THIA YCKOpHUTeNel. BepTukasbHble pacnosiokeHsl 0 OOKam
KOpITyca, MX 3ajaya yAep:KUBaTh MOIYJIb HA OJHOM BHICOTE, (DOPMHUPYSI BOJHOBBIE BUXPH, OHHU C
MaJTBIM PaCXOJIOM SHEPriy 0OECTIeurBaIOT MoJIeT ycTpoiicTBa. Ha 3aiHeit yactu koHCTpyKImu Metca
YCTAaHOBWJIM OCHOBHBIE YCKOPUTEJIbHBIE CETMEHTHI /1JIs1 NIEPEMEILEHUs] €0 B pa3Hble CTOPOHBI, BCE
CHUCTEMBI JJIsl IBUKEHHUsI TAKOTO HEOOBIYHOTO MO pazmMepaM U (popMe 0ObEKTa YUEHBIM IMPHUIILIOCH
CO3/1aBaTh HOBBIC THITBI JIBUTaTesield, 001aaioye BHICOKOW MOIIHOCTBIO ¥ MJIBIM MOTpeOIeHueM
SHEpruu.

[MaBHBIM ¥ OTJIMUUTENIBHBIM JIEMEHTOB 3TOr0 MHHOBAIIMOHHOTO MPOEKTa OT JAPYTHX Momo0-
HBIX pa3pabOTOK, CO3/IaBAEMbIX APYTUMH OpraHU3alKUsIMU sIBJIsieTCs1 00eBOi cekTop. OH BOILIONIEH B
HEeOOJIBINON TTOBOPOTHOM OalltHe Ha BEPXHEH YaCcTU KOHCTPYKIMHU C ABYMSI M3JTydaTeIsiMHi ObICTPOTO
IENCTBHS, OHU CIIOCOOHBI (DOPMHUPOBATh MHOKECTBO CBETOBBIX CI'YCTKOB, HAIIPABJISIS MX B JIOOYIO
1IeJIb, HAXOASAILYIOCS B PaJNyce JEUCTBUS CBOMX CHUCTEM.

Ocobast KOHCTPYKIIMS TIOJBMKHBIX CEKLIMH M3/TyJaresield MO3BOJISIOT UM CTPEJIATh He TOJBKO
10 TUTAHETAPHBIM HeJISIM, HO U 10 cJloeBbIM. Takoi 60oeBoii KoMIoHeHT MeTca mpeBpaiaer ero 6e3-
OOMIHBIN OOJIMK B CMEPTOHOCHBIH CETMEHT, CIIOCOOHBIN OJTHOBPEMEHHO BBITIOJIHATH PEMOHTHOE CTPO-
UTEJIbHBIE 3a/1a4M U CTPENIATH [0 BapaM, IpUKpbiBas MnepTycoB HaXonAIUXCs pAJOM C HUM.

Jl1s1 MHOeCTBa CJIOKHBIX Y3JI0B U KOMIIOHEHTOB, COEJUHEHHBIX BMECTE B KOMIIAKTHOM KOP-
nyce IUIABHO MepeMEeIaoNIerocsi B MPOCTPAHCTBE YCTPOWCTBA, MOTPeOOBAIOCh pa3padoTaTh KOH-
TPOJIBHBIN JIEMEHT, CIIOCOOHBIN KOOPAMHUPOBATh PadOTy ammapata. J{oaro MmpoeKTUpysl MaHelb
yIIpaBJIeHUs] yYEHbIE PACIIONOKUB €€ B 3a/IHEM YaCTH KOpITyca MO CEKIMEN JIs1 ICTOYHMKA TUTaHUS
YIAJIOCh JOCTUYb JIyUIIero paboThl CUCTEM.

Ha akTuBHO#M no3unmy naHeny BBIBOASTCS BCE BaKHBIE Uil CONJAT MapaMeTpbl HAYMHAsL OT
COCTOSIHUS KOpITyca M 3aKaHYMBAasl 3a11acOM SHeprur B KoHTerHepe. C MoMOIIbio 0COOBIX HACTPOEK
Wneprycel MoryT ObIcTpo 3aaTh MeTcy HyXHbIE 11ei paboThl ¥ BHIOpATh MapaMeTpbl He3aBUCUMOM
cTpesbObl 00eBbIX U3Myuarteneid. HUKTo U3 y4€HbIX He OKHMIAIT, 9TO X HEOObIYHAS UesI COSAUHUTH B
KOMITAKTHOM CTPOUTEIBHOM MOJIY/Ib O0EBbIE BO3MOKHOCTH C TIPOMBIIIIJIEHHBIMU OKAXKETCS1 HACTOJIBKO
YIQYHOU.

IOmuyc o3HakomuBIIMCH ¢ MeTCOM He 3aX0Tes IPOBOAUTh HUKAKUX MCIIBITAHUI €0 BO3MOXK-
HOCTEH pacriopsiIMBIIKCH O MAaCCOBOM IPOM3BOICTBE MOJAOOHBIX PEMOHTHOE CTPOUTEIbHBIX MOLYJIEH
©0eBOro Ha3HavYeHM 1. DTO pelIeHHe B OOMH MOMEHT U3MEHUJIO CJIOKHYIO CUTYAIIUIO, TPOUCXOASIITYIO
Ha MOJISAX CPaXeHHUs], JIMIIUB COJIIAT IPUBBIUHOM UM JIEATENIbHOCTU 110 BO3BEAECHUIO CHIEUAIbHBIMU
YCTPOICTBAMHU HYKHBIM UM YKPEIUICHUT.

B onuH mepuon Bce 3TH ponu B35 Ha cebst Metc, MOIy/ib, CTaBIIUNA HAJEKHBIM TTOMOIITHH-
KOM M COPAaTHUKOM B 001X, CIOCOOHBIM 1M03a00TUTHCSI O CBOel Oe3omacHOCTH. CTpesisis Mo Bparam,
KKIYIIUM TPEKPaTUTh MPOLIECC BO3BENIEHNsI OOBEKTOB, BHYIIIAs] CBOMMHU CBETOBBIMHU MIOTOKAMH B
NneprycoB ocraBimxcst 6€3 NONIEPKKH BEPy B CBOM CHJIbI, 1aBasi Ha/IekKy Ha YCIEIIHOe 3aBepIlie-
HUE ONACHOTO 33/1aHus1. B ouepeniHoii pa3 koHCTpykTOopbl ApMun FOmnnyca 1oka3any BceM OCTaIbHbIM
OpraHu3alysM, YTO UX HEOPAUHAPHBIE UJIEU, BOIUIOIEHHBIE B pEaJIbHOCTh, OKA3bIBAIOTCS MOJIE3HBIMU
1 3 PEeKTUBHBIMU Ha MPaKTHKe, jAenast nepTyocs Oosee yBepeHHBIMU B O0pbhOe ¢ Bparamu.

Topecton Umnepun I'ynepyc
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Topecron, Umnepun ['yHeypc, HEOOBIYHOE, TIOPTATHBHOE YCTPOWCTBO, OTHOCSIIEECS K TUITY
CTAllMOHAPHBIX, UCHOJB3YIOLIeeCs YpPCeHAepaMH JJIsl CHUKEHHMS U MOJABJIEHHE MOILM B3PBIBHBIX
BOJIH. Bce neprozpl B MCTOpUYM OpraHU3aluy OTIMYAIACh APYT OT ApYyra, IPUHOCS XOPOLINE U IJI0-
XU€ U3BECTHUS, IEMOHCTPUPYS HEJOCTATKH CHAPSKEHUS U MOATOTOBKY COJJAT, OTHPABJISIOIIMXCA HA
OIacHbIE 3aaHUS.

Cryyanuch Takue CHTYallld, T1e COOBITHS OKa3blBAIMCh HACTOJIBKO Y/KACHBIMH, UTO JIydIle
HaBcer/1a 3a0bITh O HUX, YeM XpaHUTh B TamMsiTH. OHM moMoraioT KoHcTpykTtopam Mimmneprn ['yneypc
HAaxomuTh cepbl HayKH, TpeOyomye OOMbIIero BHUMAHUS U (PUHAHCUPOBAHUS ISl JOCTVIKEHUS
JKeJlJaeMBIX Pe3y/IbTaTOB, HE BCEIrla BCE TaK MPOCTO KAK KaKeTcsl Ha MEepBbIi B3IVIAL.

OnHaxapl HeOOMBIION OTPST YPCEHAEPOB BBICAIWICS Ha BHE3AITHO OCTABJIEHHYIO MO3HUIIMIO
TeyceHpoHCKMMU BoMckaMu. [loueMy Bparu Tak CTpeMMTENIBHO OTCTYITWIIN, CAAB BaXHYIO [UISl HUX
MECTHOCTb TOT/1a OBLTIO HE M3BECTHO, COMAATHI, BBHITIOIHSSI CBOM JOJT 3aHSUIH ITOCIIE OCMOTpa TeppHUTO-
pur 0OOPOHUTENBHBIE TIO3UIINH, HEOOXOAUMO OBLIO MPOIEPKATHCS KAKOe-TO BpeMsl 0e3 TIOIEPKKH
CJIOEBOM TEXHUKHU.

HukTo He MOr peroIokNUTh KaKUM YKAaCOM 3aKOHYMTCS 3TO 3a/iHHE JUTs OSHBIX YpCeHe-
POB HE MOA03PEBAIOIINX 00 OMACHOCTH MOATOTOBJIEHHOM 111 HUX XUTphIMU TeyceHpoHamu. Permis-
MU, YTO €CJIM OCTaBAT MO3ULMIO, 4TO Bokicka Vimnepun ['yHepyc BO BCEM CBOEM YHMCIIE 3aXOTAT
3aHATh €€, yTBePKIeHNE OKA3aJIOCh OMIMOOYHBIM.

Koraa rpynna YpcenaepoB noaroroBuiiack KO BCTpeUe ¢ BparaMu BCE CIIyYHIJIOCh, BHE3AITHO CO
BCEX CTOPOH 0a3bl MPOTHBHUKA, B3SITOHM MO KOHTPOJIb, IPOrPEMEITH MOIIHBIE B3PBIBBI HEOOBIIHBIX
YCTPOICTB. SIpKue, McKaxalolue pealbHOCTh IIOTOKM YaCTHIL] 3aTMEBas CJION TUIAHEThI [IOHECIINCh Ha
HE O)KMJIABIINX TAaKOTO COJIJIAT, CKOJIB3UTh UM OBLTO HE Ky/Ia, TIOBCIOY VX XKaKAAJ YKacHasl y4acTb.

VYpcenzepam ocTaBanoch HaJIEETCs Ha 3alUTHbBIE CUCTEMBI MX KOCTIOMOB, CIIPSATABLINCH B 37/1a-
HHY OTTIOPHOTO MyHKTa OHH HAZEsUIMCh Ha Jyuinee. K coxaneHuio, MOl B3pEIBOB, MOAOMPAIOIIUXCS
K HUM C Pa3HbIX CTOPOH OKa3ajlach HEBEPOATHO CUJIbHOM, OHA CyMeJla YHUYTOXUTh BCE Ha CBOEM
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MYTH, OCTABUB OT Oa3bl IMyCThle BOCHOMIHAHUS M HAJIeK b1, 1aB ViMriepaTopy moBof 3ayMaThCst Ha
CJTy YMBILIUMCS.

I'uGesb onbITHBIX conaat ot TeyceHpOHCKOM XUTPOCTH B30ECHIa ero, OH He BEpuJl, Kak YpceH-
Aepbl CHAPSIKEHHBIE MOCIEHUMUA HOBUHKAMH YIIYPECKOW MBICIIM MO MOTMOHYTh OT B3PBIBHBIX
BOJIH HE B CWJIaX X OCTAaHOBUTH. HacTasio Bpemsi mpucMaTprBaTh OTHOIIIEHHE K 0€30MaCHOCTH TaKHUX
HEOOJBIINX OTPSAOB, HAITPABJISIEMBIX JJIS1 YKPETIICHH ST TTO3ULIUH.

Mmmnepatop pemmi aath KOHCTPYKTOpaM 3aady CO31aTh YCTPOMCTBO CIIOCOOHOE COBNAATH C
HEOKUIAaHHBIMH BOJTHOBBIMH ITOTOKaMH, BOHUKAIOIIMU BO BpeMsi B3pbIBOB. Eciit Obl y TOTO moruo-
IIero oTpsijia YiypecoB Obula Takasi HEOOBIYHASI YCTAaHOBKA, apMUsl Obl HE TIOTEpsijia ONBITHBIX OOH-
1I0B, CIIOCOOHBIX CHITPATh BaKHYIO posb B Oymyimem Umnepun ['yHepyc.

C storo nepuoaa Havanach padora Hajg TOPCTOHOM, MOJTYYMBIIMM TaKOe Ha3BaHHE 3a €ro
HEOOBIYHYIO CIOCOOHOCTD TIOIJIONIATh B3PHIBHBIE BOJIHBL. B niepeBosie ¢ qpeBHUX MH(POPMAIIMOHHBIX
3anmcerd TopecToH 03HaYaeT CTabUIM3aTOp PeaTbHOCTH, armapar CyMeBIIHiA cOOpaTh B CBOEM JIET-
KOM Y MHTEPECHOM BHEIIIHEM BH/Ie MHOKECTBO HEOOBIUHBIX PEIeHUH, CO3IAaHHBIX PA3HBIMH yUE-
HBIMU.

Konctpykropsl, ¢popMupysi MHHOBALIMOHHBIN armnapar, CTPEMUJIMCh B €0 CTPYKTYpE BOILIO-
TUTh BCE HEOOXOAMMOE ISl COMJIAT B CIOXKHBIX cHUTyauusix. IlepeOupasi MHOKECTBO BapHaHTOB
KOpITyCa YCTPOKMCTBA, OHU WCKAJIM JIYYIIUH, CIIOCOOHBIN OKa3aThCS MPOYHBIM U CTAOWILHBIM JIJISI
MIPUMEHEHUs] HEOOBIYHOTO CerMeHTa CTAOMIM3AlMK MTPOCTPAHCTBA, Pa3pabOTaHHOTO TMOCHe TONTHUX
MePHOJOB KPOMOTIMBOW pabOTHl HAJl IPOEKTOM.

Topectony Obl1a HEOOXOAMMA MOIIHASI CUCTEMa SHEPreTHUECKUM UMITYJIbCOB, Ui €€ peau-
3aLMU B 3aJHEW YaCTH KOHCTPYKLIMU CAENaIM CIIeUUaIbHBINA OTCEK AJIs1 UCTOYHMKA nuTaHus. [1o3Bo-
JISIIOIIETO TIOBBICKTH BPEMsi aBTOHOMHOM pa0OThl YCTAHOBKH U CHIETIaTh €€ TOTOBOM K BCTPEUH B3PhIB-
HOU BOJIHBI JIIOOOH CTaOMIIBHOCTH M MOIIHOCTH, TIPOCTAsi CHCTEMa aBTOMATHYECKOIN COeTMHUTETbHOM
YacTH MO3BOJISIET COJaTaM, He Tepsisl JIMIIHEr0 BPEMEHHU 3aMEHUTb MOBPEkKIEHHBIX JIEMEHT IUTa-
HUSL.

OCHOBHBIM aKTUBHBIM CTAOMJIN3aTOPOM pealbHOCTh B TOpecTOHe UCIONb3yeTCs BpAIlAIOIIUii
KOMITOHEHT HEOOBIYHOH CJIOKHOW KOHCTPYKIIMH. YCTAaHOBJICHHBIM Ha BEpXHEW 4acTh KOpITyca, Mpo-
XOJAIIAS TI0 TOW CEKIUK SHEPrust 00pa3yeT Mpy U3MEHSIONIENCs] CKOPOCTU PaIleHusT TPOTUBOJIEH-
CTBYIOILYIO TIOTOKOBYIO BOJIHY, PACXO/SIIYIOCS 110 IIPOCTPAHCTBY BOKPYT.

Uewm MolHee B3pbIB TpeOyeTcsl CTaOMIM3UPOBATh B3PBIBHYIO aKTUBHOCTh, TEM ObICTpee Bpa-
I1AeTCs1 AKTUBHBIN MOTTIOTUTELHBIN IEMEHT. YUYEHBIM OTPeOOBAIOCh JJOJITOE BpeMS ISl IPOEKTH-
POBaHUs ¥ BOILJIOIIEHHUSI B PEAJIBHOCTb TOr0 HEOOBIYHOTO CTAOMIIN3aTOPHOTO KOMIIOHEHTA, NepeOu-
pasi MHOXECTBO BO3MOXXHBIX (DOPM M KOHCTPYKILIMM €r0 y3JIOBBIX JIEMEHT yAaji0Ch HAaWTH JIyUIlIUd
BapUaHT.

B CHOKOMHOM COCTOSIHMM YCTPOWMCTBO MEMJIEHHO Bpamiaercs, oOecrieuyuBasi MpOCTPAHCTBY
BOKPYT OOJBIIYI0 CTaOMIbHOCTh. OHA MO3BOJIsIETE YBEIUYUTH COMPOTUBIISIEMOCTh OOBEKTOB, HAXO-
JSIIMXCS B 30HE paOOThI BOJIHOBBIX MUMITYJIbCOB ariapara, Takor HeOOBIYHBIN 3(P(EKT MO3BOTHII ClIe-
naTh TOPECTOH MOJIe3HBIM MOPTATUBHBIM KOMILIEKTOM [IJIsI MCTIONb30BAHUS B JIIOOBIX YCIOBUSIX.

Jl1s1 KOHTPOJISL M YyIPaBJI€HUs1 BCEX CIIOKHBIX CUCTEM, pealM30BaHHBIX B TOpecTOHE yuEHble
pelIMIM co3/aTh HEOOBIYHYI0O KOHTPOJIBHYIO MaHeNblo ynpasieHus. [IpucoequHuB e€ K mepenaHeit
YacTH KOpIlyca JaJIOCh CHU3UTh MOTEPH SHEPIUU MpH MEPEMEIEHUH YacTHLl TIOTOKA 10 €€ y3Jam,
IJ1aBHasl LIeJIb 3TOrO0 KOMIIOHEHTA B IPOCTOTE M aBTOMAaTUYECKOM HAaCTpauBaHUE CUCTeM Ha 3(pdek-
TUBHYIO padoTy.

Conpat Ha aKTMBHOM MaHEM KOHTPOJIbHOM CEKIIMM MOKET YBUAETh UHAMKATOP HArpy3KH Hac
CTaOMJTM3UPYIOIIUI B3pHIBHBIE BOJHBI JIEMEHT M YPOBEHb 3apsia MCTOUYHMKA muTaHus. [lo MHe-
HUIO KOHCTPYKTOPOB, 3TH TTapaMeTphl caMble BaKHbIE IJIs1 TIOOOTO YCTPOMCTBA, YTOOBI HACTPANBATh
PEKMMBI paOOTBI OHM CHEJIAM Ha AKTMBHOW YaCTH OTAENBHYIO CEKIHIO C IPOCTPAHCTBEHHBIMU CHUM-
BOJIAMH.

36



C. B. IlaBpyk. «COOpHHMK HayYHBIX OTKPBITHI 1O cepru «Mupbl beckoneunbix BeemeHHbIX»»

JI71s1 yBeTMueHsI MOJHOCTH CTaOUIM3AIINH B3PHIBHBIX BOJIH YUEHbIE CO3/1aH Ha Koprtyce Tope-
CTOHA HEOObIYHbIE IMIMHIPUYECKUE YCKOPUTEH YaCTHIl, IPUCOSAUHEHHBIE K OCHOBHOW SHEPreTH-
Yyeckor cucteMe. B MOMeHT HamOombIlell Harpy3Ku Ha BEPXHUH MOMIOTUTENh B3PHIBHBIX BOJ, OHU
o0ecneynBaloT pe3KOe MOBBIIIIEHUE MOIITHOCTH YACTHII, JAAIOIIME BO3MOXKHOCTb HEUTPAIN30BATh JakKe
CaMblii MOIIHBIN TOTOKOBBIN BCIUIECK SHEPIUU.

Nmneparop, y3HaB 0 MosBIEHUM B MPOeKTax TopecToeHa He BEpU B PEaIbHOCTh €0 BO3-
MOKHOCTEH, eMy Ka3ajaoch (paHTAaCTUYECKUM TaKOE IOIJIOIIEHUE B3PbIBHBIX BOJH. [1o ero MHeHuIo,
HEeOOJIBINON CTAIIMOHAPHBIN arnmapar, He ClocOOeH BIUTHIBATh B ceOs1 HEBEPOSTHYIO CUITY aHOMAJTh-
HBIX BO3/ICHCTBUI, BOSHUKAIOIIMX MTPY B3PhIBAX, OH XJAJI C HETEPIIEHNE NIepHoia Haualla NCTIbITAHUI.

HonroxJaHHOe BpeMs HacTajlo, UCTbITATENIN HE 3aXOTeIU MPUBJIEKAThCS COIAT IJIsl SKCIU-
pEeMeHTa, OHU XOTeJN MPOIEMOHCTPUPOBaTh OOJiee HATMISTHO JSHCTBUSI CBOMX HEOOBIUHBIX CUCTEM.
VYcranoBuB TOPEHCTOHB O BKJIIOUEHHOM PEKMME MO CPeId TECTOBOI'O MOJIUIOHA, OHU PELLUIIU C Pa3-
HBIX MO3UINIA YKPEMTUTh MHOKXECTBO B3PBHIBUATBIX CTPYKTYP, UM XOTEJIOCh, YTOOBI MOIIIb B3PHIBHBIX
BOJTH ObLJTa MAKCUMAJIbHO CHJIBHOM.

Vuénsle 66111 yBepeHsl B padote TopecToHa, KOCHYBIIMCH aKTUBHOW YaCTH OHM Ha4aJIX UCTIbI-
TaHWs1, MOIIIHBIE B3PBIBB CO BCEX CTOPOH MOACTYIHIN K YCTPONCTBY, SIPKMMHU BCIBIIIKAMH BPE3aB-
IIMCh B HEOOBIYHOE, MHTEHCUBHOE CBepKaoiiee 1mojie. OHO cTaOMIbHBIM UMITYJILCOM TOTJIONIAIO BCIO
SHEPrui0 HEBEPOSTHBIX BOJHOBBIX SIBJICHWH, BOCXUINASI BCEX CYIIECTB MPHINEIINX Ha JIEMOHCTpa-
IHIO.

Bcé mpoucxopnsinee kazanock MMrepatopy aHTacTHUECKON UCTOpUEH He CIIOCOOHOM CyIie-
CTBOBAaTh B PEAIHOCTH, K YIUBJIICHHUIO, BCEX, KOT/Ia B3PhIBbI OBUIN MOJTHOCTHIO TIOIIIONIEeHb Topecto-
HOBBIM aKTHBHBIM CETMEHTOB. Bc€ Haxozsimeecs: B 30He padOTH YCTPOWCTBA OCTAJIOCh HE TPOHYTHIM
MOIIIbI0 QHOMAJIBHBIX BO3/ICHCTBHIA, B TIEPBbIE MIEPUO/IBI KA3aBINEHCsl CIIOCOOHOM YHUUTOXUTH Tope-
CTOH.

C stux 3p ansa Umnepun ['yHepyc Havasiach HOBas amoxa 6osiee 6e30macHoOu CITy kOBl YpceH ie-
POB B MaJIbIX IPyMIIax, HOJYYMBIIMX B CBOE CHapsikeHHe TopecToHbI, Kak 00s13aTe/IbHbIE YCTPOMCTBA
IJIsl MaJICHPKUX OMOPHBIX IyHKTOB. KTO OBl MOT 3HATh, UTO HEBEPOSITHOE, (hPAaHTACTHUECKOE BHUJIE-
Hue MiMneparopa nmoTpeGHOCTEN CoNaT MO3BOJMT CAIENATh €ro apMUI0 CUIIbHEE U MOATOTOBJIEHHOE
K JIIOOBIM HEOXKUAAHHBIM TPYJHOCTSIM.

TopecToH cTaJl He TOJNBKO YIOOHBIM CTAlIMOHAPHBIM CETMEHTOM JJIsI 3aIUTHI COJIIAT OT MOIII-
HBIX B3PBIBHBIX BCIUIECKOB, HO U PE3KUM PBIBKOM BIEpEN YIIypecKol Hayku. [laBIiiM HOBee BUjle-
HHE YCTPOUCTBO J1s1 oOecrieueHrs1 6e30MacHOCTH, KakIblii YpCeHAep BKIIOUYAIOIINIA YCTAaHOBJICHHBIH
psioM ¢ co6oit TopecToH 3HaeT, Tenepb OH MOXET He OOSTCS KOBapHBIX B3PHIBHBIX BOJIH, HATIPaB-
JIEHHBIX B €0 CTOPOHY Bparamu. 3Hasi HeOObIUHAsI BOJIHOBAsI aKTUBHOCTH CUCTEMbl TAMHCTBEHHOT'O
3JIeMEHTa BCer/ia FOTOBA BCTYIUTh B CPAKEHUE C aHOMAJIbHBIMU SIBJIEHUSIMH, BOSHUKAIOIIUMHU TIOCTIE
B3PHIBOB.

Meaumunckuit Okranc Apmuu Qauyca

37



C. B. IlaBpyk. «COOpHHMK HAyIHBIX OTKPBITHI 110 cepurl «Mupbl beckoHeuHbIX BeeneHHbIX»»

Menuimnckuit Oxrtanc Apmun KQnuyca, HeoObIYHOE MO BO3MOKHOCTSIM JieueOHOE YCTPOUCTBO,
CrocoOHOE He TOJIbKO BOCCTAHABIIMBATH 3/10POBbE PAaHEHbIX OOMIIOB, HO M TPOBOAUTD, AETATIbHOE U3Y-
YyeHue OOIEero COCTOSIHUM CONaT B 00eBbIX ycaoBUsiX. C U3yueHHe BCEIEHHBIX OpraHu3alys Moy-
yaJia He TOJIKO BO3MOXHOCTh PACIIMPUTH 30HY CBOETO BIIUSHHUS, HO U HEOOBIYHbIE KOMIIOHEHTHI,
CHOCOOHBIE YITIYUIIIUTh PUBbIYHBIE YCTPOWCTBA.

Kaxnas nnanera, uzydyeHHas orpsigamu Mneprycos Oblia BaxHa i FOnuyca, oH moHumal,
HOBBIE JIEMEHTHI, BCTPEUAIOIIMECS] HA UX TIOBEPXHOCTH, MO3BOJISAIOT €r0 YYEHBIM MPOJIBUTATh HAYY-
HbI1 porpecc. ITocTosiHHbIE MONBITKY OOHAPYKUTH O0JIee COBPEMEHHbIE METO/Ibl JOCTHKEHUS KeJla-
€MBIX Pe3y/IbTaTOB BCEI/la IOMOTali KOHCTPYKTOpaM CO3/1aBaTh HEOObIUHbIE YCTPOICTBA, MEHSIOIIUE
0OCTaHOBKY Ha IOJISIX CPaKEHHUSI.

Kaxpnas spa He mpoxoguia OGeccieiHo, OHa JAEMOHCTpUpoBaia 3(PPEeKTUBHOCTb YkKe CyIlle-
CTBYIOIIUX TEXHOJIOTHIA, MPUMEHSIeMBbIX YJypecamul B pa3HbiX cepax ux xku3Hu. Apmus HOnuyca
NPOJBUIasiCh B TEXHOJOTMUECKOM IPOrpecce HUKOIJA He KejlaJl CTAaHOBUTCS MOXOXEH Ha Apyrue
OpraHu3aliy, CYIIECTBYIOIIME BO BCEJICHHBIX, CYIIECTBA, BCTYNUBIIUE B PSAAbl 3TOTO UHTEPECHOTO
00beIMHEHUS 10/l PYKOBOJICTBOM JIBOIOPOJHOTrO Opara XyryceHa yBaXald U LEHWIH Takylo MOJH-
THKY.

Onu Buaenu B HEOOBIYHOM MOAXofe Oyayiee, Kaxkaplii U3 YaypecoB ObUT YBEpEH eCiid OHU
BMECTEe XOTST OJarornojyyHO pa3BUBaTh CBOM TEXHOJOTHUHM UM HEJNb3sl OTTAJIKUBATHCS OT MPUBBIY-
HBIX B3[JISIJJOB HA CTPOEHHE YCTPOMCTB. BO3MOKHO BCE 9TO BhICKa3aHHOE MHOTO 3p Hazaj Onmycom,
MIOMOIJIO €My TMPUCOEIUHUTh K CBOEH OpraHU3alii MHOTO CYLIECTB, CUMTABIIMX €r0 JOCTOWHBIM
JIUAEPOM, BEAYLIMM CBOIO apMHIO K YCIEXY.

Co BpeMeHeM Bce ycTapeBaeT U TpeOyeT MOCTOSIHHOTO OOHOBJIEHH S, YTy UIIAIOIIEro He TOJbKO
MEeTO/Ibl BelleHUs1 005, HO ¥ BOCIIPUSITUS €ro cojgatamu. M3ydass Bpaxkeckue TeXHOJIOTHMH yUYEHbIE
Apmuu FOnmyca varie Bcero He BUAEIM B MPUYYUIMBBIX amnrmaparax, MPUAyMaHHbIX WHBIMU Opra-

38



C. B. IlaBpyk. «COOpHHMK HayYHBIX OTKPBITHI 1O cepru «Mupbl beckoneunbix BeemeHHbIX»»

HU3ALMsMA HAYEro HOBOTO M MHTEPECHOTO MM, Y3JIbl M KOHCTPYKLIMH, BCTAaBJIEHHBIE B TOJOOHBIC
HaXOJIKM, Ka3aJIMCh UM HEe3(P(EKTUBHBIMU U MAJIO MOJIE3HBIMHU.

WHorma OblBaM MCKIIIOYMTESIBHBIE CITydad, KOTJa WHHOBAIIMOHHBIE TUIIBI TEXHUKHU 3aXBa-
THIBAJIM BOOOpaKeHUE YYEHBIX, BOCXMINABIIUXCS TUIONaMH (haHTa3MM HEM3BECTHBIX MacTEpOB.
OpHaxIpl HAWJICHHBINA HA TAJIEKOUN 3a0paHHON BCeMU TUIAHETe JIEMEHT, OIS 10 3TUX 3P He B
JIy4IIIeM COCTOSTHUM U3MEHWII TPpeJiCTaBIeHre KOHCTPYKTOpoB FOmmyca 00 MeUIIMHCKUX araparax.

KT0 imMeHHO 1 Korga coOpa TAMHCTBEHHYIO HEOOBIYHYIO HAXOJIKY, JJIsI BCEX OCTaBAJIOCh Taud-
HOM, CUCTEMbl JIEMEHTOB JaBHO He padoTaiu. Pa3oOpaB KOHCTPYKIIMIO 3TOTO CErMeHTa YIasloch
BBISICHUTD, OH TIPEJCTABIISI COOOM JIe4eOHBI KOMIUIEKT C BO3MOXHOCTBIO OMpenesieHus JTyqInx
KOMITOHEHTOB JIJIs1 BOCCTAHOBJICHHSI COJIIaTa B Pa3HBIX CUTYAITUSIX.

K coxanenmio, BHISICHUTB UTO 32 COCTAB BEIIECTB UCIIOIB30BAJIM JPEBHUE CYILIECTBA HE YIAIOCh
B YCTPOMCTBE OTCYTCTBOBAJIM KOMIIOHEHTBI, BO3MOKHO, OIHUM M3 HUX ObLT MEAUIIMHCKUI KOHTEH-
Hep. Y WiepTycoB B Te 3pbl B pacropsiKeHHUH ObUIO MHOTO BapUAHTOB Pa3HOOOPA3HBIX amapaTos,
BBITIOJTHSIONIMX Pa3Hble 3aJa4l B TOM YKCIIE U BOCCTAaHOBUTEJBHOIO IUIAHA, HO OHU BCE HE MOIJIH
CPaBHUTHCS TI0 BOBMOXXHOCTSIM C HAJJEHHBIM MTPEIMETOM.

KoHcTpyKTOpHI pemmiiy aetajibHee pa3o0parhCs B MPUHIMINAX ASHCTBHSI HOBOTO METO/1a BOC-
MPUATHS CTPOCHUS TOJOOHBIX JieueOHbIX MaIiH. [IbiTasich Ha BpeMsl PeCcTaBUTh ceOs TeMU JTaie-
KMMH MacTepaMu, CYIIECTBYIOIIMMHU 32 MHOTO 3p JI0 HUX, CIOCOOHBIE IIPUIYMAaTh BCE 3TO MHHOBALIU-
OHHOE MOHMMaHHMSI TPOCTHIX UCTUH. Kaslko, HO Bee Mog0OHbIe BAPHAHTHI HE IPUHECITA Pe3y/IbTaToB,
KOHCTPYKTOPBI OCO3HAIA UM HEOOXOIMMO CaMOCTOSITETbHO B3SIB 32 CHIHOBBI MJIEW IPEBHUX MAaCTEPOB
coOparh CBOE YHUKAJIbHOE, MEIUIIMHCKOE YCTPOKCTRBO.

[Tpoekry pemmnu gath HeoObIYHOE HazBaHue MeauumHckui OKTalic, 4To B IIEpeBOJe C Hayd-
HBIX TEPMHHOB O3HAYaeT IPeBHUIA. B3sIB 32 CHIHOBBI TOJIBKO MPHHIIIT JAEHCTBUSI HAXOIKH, YUEHBIE
cymenu cpopMUPOBATh HEOOBIYHBIE W/IEH COEITMHUB MX B MAJICHPKOM KOMIIAKTHOM KOpITyce, BMe-
CTUBIIIMM B ceOs1 MHOXECTBO CJIOXKHBIX, Y3JIOBBIX KOHCTPYKIIUH, IEAIOIIUX PAa0OTy cUCTeMbI 3 deK-
THBHEE.

OCHOBHBIMM aKTUBHBIMU KOMITOHEHTaMH, MCIIOJIb3YEMBbIMH B pa3HbIX KadecTBax B OKrasce
SIBJISIIOTCSI /IBA U3JTyUCATEIbHBIX CTEPKHS, PACHONOKEHHBIX APYT MoA ApyroM. Takum oGpa3om OHM
MOT'yT padoTaTh Kak BMECTe, TaK U IO OTAEIbHOCTH MPU UCTIONb30BAHMH YCTPOWCTBA B UHBIX CUTY-
alysx, UX 0codasi KOHCTPYKIMS, COCTOSIIIAsE M3 MHOXECTBA KOMIIOHEHTOB TUIABHO y CTaBJICHBIX B
OCHOBHOM KOpITyce, YIPOCTHIA OOIIUIN MPUHIIUATT PAOOTHI.

[NonoGHble THHOBAIIIOHHBIE TEXHOJIOTMHU MOTPEOOBAIM OT YUEHBIX MOTPYAUTHCS HAJl TUTIAMU
MUTaHUsI, HY)KHO ObUTO cziesiaTh paboTy cUCTeMbl Oosiee aBTOHOMHOM. YeM Oostbliie BpeMeHU COJIaT
CMOeET MoJib3oBaThcsi OKTaIcoM, TeM Oojiee yBepeHHee OH CTaHeT YyBCTBOBAThCS ceds1 B 0010, TOHU-
Masi BAKHOCTh paOOThI TAKOTO MEIBIHCKOTO KOMIUIEKTa, KOHCTPYKTOphI KOmiyca OTBeTCTBEHHO MOf-
XOAMJIM K KaXJOMY €r0 CeTMEHTY, CTapasiCh CO3JaTh UX OoJiee yIOOHBIMHU.

OKTaJjic omIMyaeTcs OT BCEX ammaparoB, CO3AAHHBIX JJO HETO CBOEH MHTEPECHOU KPyryion op-
MO, JeJialollel mpolie ero npumeHeHre. Ha neHTpaipHOI CEeKIMM pacroioKUIACh PYKOATKA IS
yZIep)KUBaHUsI KOHCTPYKIMH, TAKOE PEIIeHHE 10 CTPOSHHMIO OOBEKTa B COUETAHUM C TPOYHBIM Mate-
PUAJIOB, UCTIOIB30BAHHOM TP CTPOSHUU IEMEHTOB, BCE 3TO CMOIJIO TIOBBICUThH COMPOTHUBIISIEMOCTb
KOpIyca K pa3HbIM BO3/ICHCTBUSIM.

B Okrasnce ncnonb3yeTcst cieluaibHO pa3pad0TaHHbINA COCTaB JieueOHBIX KOMIIOHEHTOB, COZlep-
JKaIUXcsl B CTEP)KHEBBIX CErMEHTaxX KOHTeWHepa. Ero mpemycMOTpeHO MpUCOeqUHSTh K BEpPXHEH,
3aJHell CTHIKOBOUHOM CEKIIMH, C TIOMOIIBI0 M3MEPEHHO!N TeHICHIINH MPUMEHEHHST YHUBEPCAIBHOTO
Je4eOHOro OJI0Ka, YYEHBIM YAJIOCh C/IENIaTh ero OOoJIbIlle, BHEJPUB B CTPOSHHUE MHOKECTBO BEILIIECTB.

[Tpu paboTe crcTeMbl yCTPOMCTBO aBTOMATHUECKH BHIOMPAET HYKHOE COYETaHNE KOMIIOHEHTOB
IJIsL JTy4Inero v ObicTporo siedeHusi congar. CokHasi MHOro3agaynast crpykrypa OKrasica noTpe-
O0BaJI0O MHOTO HEPTrUH, OHa ObUIa HEOOXOIUMA JIsi BOCCTAHOBUTENBHBIX MIPOLIECCOB M TaK K€ MpU
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00cyIeI0BaHIH TIOCTPAIABINEro OOMIIA, BCE STH MPOLIECCH IPOUCXOIAT aBTOMATUUYECKU IPHU KACAaHUU
anrnapara paHeHH.

[MonamoOmiock MpUAYMaTh MOIIHBINA, CHEMHBIN JIEMEHT MUTAHUSA, TIOC/Ie AOJITUX TEPUOIOB
PabOTHI HA/l MPOEKTOM TOSIBIJIACH MJIEsl YCTAHOBUTD €€ OJMH CTHIKOBOYHBIN Y3€/ B 33/IHeW YacTH
KoMIUIeKTa. Tyma Jilerko v ObICTPO BCTABJISAETCS MCTOUHHMK NMUTAHUs, TTPEACTABIISIONINIA COO0N MHO-
’KECTBO UMITYJILCHBIX CTPYKTYP, COSIMHEHHBIX MEK Ly COOON TaKUM 00pa3oM, YTOOB B MAKCUMAITBHO
KOMITAKTHOM KOHTEWHEp MOMECTHIIAcCh OOJbIIe SHEPTHH.

C KaX/IpIM HOBBIM YJIyUIIIEHMEM MPOEKTa OH CTAHOBWJICS €IIIE JIydllle U COBpEMEHHee, TOy-
MaB y4EHBIE PEIMIM BHECTH B KOHCTPYKIMIO OKTasica TOMOIHUTETbHBIE KOMIIOHEHTHI, ITO3BOJISIIO-
IIMe WCTOb30BaTh OCOOBIN PeKUM CKAaHMPOBAHUS U JieueHUs OOUIIOB. [IJ1sl 3TOro crienmaibHoO pas-
paboTaIM UHTEPECHYIO 10 CBOEH KOHCTPYKIIMU aKTUBHYIO PYKOSITh, IPUKPENHUB €€ PSIIOM C PY4KOM
IS yIepKUBaHUSI.

Ecnu e€ cnBuHyTh BIpaBoO, OHA aBTOMATHUYECKH BKJIIOUAET YCTPOWCTBO B APYTOM PEXUM U3Y-
YeHUs paH OCMaTpUBAasi BAPUAHTHI JICUSHHS B IIMPOKOM Jtuarna3oHe. [1py ABMKEHUH BJIeBO, 3Ta YHU-
KaJIbHasi KOHCTPYKIIMSI TIPUCTYIAET K padoTe B JIeYeOHOM peXKUMe C TPUMEHEHUEM JIBYX U3JTydaTellb-
HBIX (popMHpoBaTeNel, Takue ocodeHHocTH OKTasica BHIICTSIM €r0 CPeau MHOXECTBA MOJO0OHBIX
YCTPOICTB, paHee CO3JaHHbIX KOHCTpyKTOpamu Apmun HOmuyca.

CrnoxHble 1 THHOBAITMOHHBIE CUCTEMBI TIPHIyMaHHbIE U peaIi30BaHHBIE B HOBOM ITPOEKTE Ha
MpaKTHKe TpeOOBAJIM MOBBIIICHHBI KOHTPOJIb 32 CBOel paboTol. B HEKOTOPBIX crioco0ax mpumeHe-
HUS YCTPOKCTBA OHM OTKJTIOUAJIMCh, HE 3aBepias Mepro] JeUeH s, 3Ta ommoOKa He JaBajia JIoiroe
BpeMsi KOHCTPYKTOpaM 3aKOHUMTh pa3padoTky OKraica.

[NonymaB oHM peniiz, Kak MOXKHO YCTPaHUTD CIIOKHUBIIMECS MPOOIeMbl, pa3paboTaB J0MOI-
HUTEJIBHYI0, MPUKPETUISIONTYIOCS K HWKHEH 3a/1Held OOKOBOM CEKIIMM YCTPOWCTBA MaHeb YIpaBie-
HUs. Ha e€ akTMBHOWM 4acTy MOXXHO y3HATh CKOJIBKO BEIIECTB OCTAJIOCHh B JIeueOHOM OJIOKe M 3arac
SHEPruy B CHCTEME IMUTAHHUS, TaK K€ MMEETCs BO3MOXKHO B CIIOKHBIX CIydasiXx CaMOCTOSITENIBHO
BBIOpATh HYKHBIE JJI51 JIEUSHUS] PEKUMBI M TTPUHIIHITHI.

HukTto He oxuaan uto OKTaJIC B3SIBIIMIA 32 CBOIO OCHOBY TEXHOJIOTMM HEM3BECTHBIX CYIIECTB
OKaXXEeTCSl TAKUM YIAuyHbIM, U3MEHSsI KQXAbIA €ro KOMIIOHEHT, YYEHBIM YIaJoCh MPEBPATUTh €r0 B
HEOOBIYHBIN 3JIEMEHT YHUBEPCAJIbHOrO HazHaueHus1. KOmmyc ¢ mHTepecoM HadMoaal 3a MpoIeccoM
Pa3pabOTKM MHTEPECHOTO J1JIs1 HEro YCTPOKCTBA.

OH c nepBbIX NEpUOJOB MO BEpUII B 3P(PEKTUBHOCTh TAKOTO MHHOBALIMOHHOTO U CJIOKHOTO
1o cBoemy crpoenuo Okrasnca. CMOTps 3a YIyUIIEeHUSIMU, TOCTOSTHHO MPOM3BOANMBIMU yUEHBIMH,
M3MEHW CBOE MHEHHE, YBU/IEB B TMOJOOHBIX HEOOBIYHBIX MIEsX Oymyliee MEIUIIMHCKONW HAayKH B
TIOJIEBBIX YCIIOBHSIX, TJI€ CONIATHI HE UMETH BO3MOKHOCTD OTBJIEKAThCS OT OO0sI Ha JICYEHUE PaHEHHBIX
coOpatbeB.

Jluaep opraHuzayy He 3aX0TeJ MPOBOAUTD UCTIBITAHUS B YCIIOBUSIX MOJMTOHA, CUMTAsI B STOM
HET CMBIC/IA, TAKMEe MEAMIIMHCKUE YCTPOMCTBA JIyUIlle UCTIBITHIBATh B HACTOSIIIIMX CpakeHUsX. Pyko-
BOJICTBYSICh TAKMM YTBEPXKIEHUEM, OH pacriopsiauiicsi 00 TeCTOBOM mnprMeHeHne OKTaJICB B pa3HbIX
rpynnax Wneprycos, npeanonaras Tak ObICTpee MOMTyYUTCS BBISIBUTH BCE €r0 HEIOCTATKHU.

Kakum xe 6bu10 ynusnenue lOmuyca, Korma oH y3Has OT OOMIIOB O HEBEPOSITHOM INpEUMYy-
mectBe OKTasica, M3MEHSIONIETO X0/ CPaKeHUsI CBOMM OBICTPBIM OIpe/ieNieHre HYKHBIX COYEeTaHUM
JIe4eOHBIX BEIIECTB IJIs1 3aKUBJIeHNs paH. VIHOra 4bs-TO JAaBHO MOTEPsTHHASL TEXHOJIOTHSI, UCTIOJNb-
3yemMasi MHOTO 9P Ha3a/l MOXET BIOXHOBUThH YMEJbIX MACTEPOB Ha CO3/IaHUE YEero-TO HOBOTO U Ooliee
COBEPIIIEHHOTO.

C mnosiBneHusi B CHapshkeHUH WIepyTcoB M BCeX KeJAloNMX HEOOBIYHOTO MEAMIIMHCKOTO
OkTasca paHeHbIX COJJIAT CTAJIO 3HAYMTEIbHO MeHble. MIX coOpaThs HayunInCh, UCIOb3Ysk MUHH-
aTIOPHBIN JIe4eOHBIN PUOOP CAMOCTOSITETILHO CITPABJIATHCA C Tipodiemamu, ¢ Tex 3p Apmus FOmmyca
BCTyNWJIA Ha O0Jiee BBICOKMI YPOBEHb Pa3BUTHUSI MEIUIIMHCKUX TEXHOJIOTHA. [lealonmx MeToauKy
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padoTHI ¢ mocTapeBIMMU OoliiamMu Tipoitie 1 3¢ eKTrBHee, 1aBasi BOSMOXKHOCTh KaKIOMY YiIypecy
MOYYBCTBOBATb ce6;1 OIIBITHBIM CIIENUAJINCTOM.

Memnuuacknii y3ej Umnepun I'ynepyc

Meauuunckuil y3en Umnepun ['yHepyc, napTUTHBHOE, CTALIMOHAPHOE YCTPOMCTBO, MpeJHa-
3HaYEHHOE IS JISUEHHs] M U3yUYeHHs] paHeHHUH y conar B 00eBbIX cuTyanusix. Jlodasi TeXHOMOrus
Ipex/Je YeM CTaTh NOMY/IAPHON cpear YPCeHEepOB MPOXOAUT A0JTHE NEPUObI CBOETO UCTIOb30Ba-
HUSI B peaJIbHBIX CPAKEHUSIX, TOJIKO TaK YUEHBIE CIOCOOHBI BBISIBUTh HEJOCTATKY CO3IaHHOM TEXHO-
JIOTUM U YIy4LIHTh €€.

Conparam VMnepun HpaBUJIOCh 4yBCTBOBaTh ceOsl MCHBITATESIMU TOTy4asi B CHApsUKEHUE
HEOObIYHbIE, NHHOBALIMOHHBIE NPHCIOCOOIEHNEe, NHOTAA KaKyIMecss UM OecCMBbICIeHHbIMH. Bcé
MEHSIJIOCh, KOria OOMIIbI BCTYNaad B OUTBY C BparaMy, Ha4YMHasi IPUMEHSITh HETTPUBBIYHBIE METO/IBI
©0pbObI, YAMBUTEIHHO, HO OHH Yallle BCEro OKa3bIBAIUCH OoJiee JeHCTBEHHBIMH CIIOCOOAMH BBIXOIA
U3 CJIOKHBIX CUTYalUH.

CrpemuTeNIbHOE pa3BUTHE HAYKU B OPraHU3alliy MO3BOJISJIO YCOBEPILEHCTBOBATh CYLIECTBYIO-
1Y€ TUITBl CHAPSIKEHMS], [ienasi Y pceHiepoB Oosiee HOArOTOBJIEHHBIMH U YBEPEHHBIMU B CBOMX CHJIAX.
VyéHple npuIyMbIBasi HOBbIE POEKTHI 1Sl UCHOIb30BaHUs B apmuu Mimnepun I'yHepyc crapanmch
CO371aBaTh HEOOBIYHBIE YCTPOICTBA ONEpeKaIoIIMe HAyYHBIX IIPOrPECcC APYrUX IIMBUII3ALIIA.

Tonpko Tak, MO UX MHEHHIO, MOXHO OBLJIO IEMOHCTPUPOBATh BBICOKHI YPOBEHb TEXHOJIOTUH
AOCTUrHYTHI MMmmnepueid 3a nonrue 3psl €€ cylecTBoBaHusA. VHorna nocie cpaxeHuid YpceHje-
paM yIaBaioch HaXOIUTh PadOTAIOIINE YCTPOUCTBA, TPUMEHsIEMbIE BparaMu, K COKaJICHHIO CUCTEMBI
MOJOOHBIX aNIapaToB He ObLTA 3HAKOMBI YUEHBIM.

OnHax bl rpyrie KOHCTPYKTOPOB, pabOTAIOIIMX B HAYYHOMH JIAOOPATOPHUH Ha OJJHOM U3 IJIAHET
BXOJIAIIEH B Psiibl OPraHU3aIMY TPHIILIO HA U3yYeHHe HEeOObIYHBIN MOPTATHBHBIA 37eMeHT. [lonroe
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BpeMsi OHM HE MOIJIM pa3o0paTh B €ro CJIOKHBIX METOAAX MPUMEHEHHUS, CITyCTsI BpeMs UM YIaJIOCh
OIpEe/IeIUTh MEIUIIMHCKOE Ha3HAUYeHHE ITOrO MPUCHIOCOOIEHHS], OIIEHUTh M0 JOCTOMHCTBY CErMEHT
HE TOJTyYMJIOCh OCHOBHBIE €T0 Y3J1bl ObUIM TIOBPEKICHBI.

Viypecsl, I1s/1s1 Ha 3TO HEOOJBIIIOE YCTPOWCTBO HUKOT/A Obl HE TIOBEPHUJIM, YTO OHO CMOXKET
OKa3aThCsl TOJIE3HBIM B 0010 ITPpY paHeHuu conaart. [1oqoOGHble MUHUATIOPHBIE anmaparhl He CIoCOOeH
o0ecneunTh, Mo UX MHEHHIO, JOJDKHOTO JICYeHHsI, IaKe eClIM OHO M OyleT MPOBEIeHO Ha, JOJIroe
BpeMs TaK¥e METOJIbl He CITIOCOOHBI IIPUHECTH TMOJb3Yy OOMIIAM B CIIOKHBIX CUTYAIHSX.

Wnes noHpaBuIach KOHCTPYKTOpPaM, OHH PEIIMIIA U3YYUTh CIIOKHUBIIYIOCS OOCTAaHOBKY B BOW-
CKax OpraHu3aliy, ux OOJbIle BCETO MHTEPECOBAIN IIPUMEHsIEMbIE CIIOCOObI BOCCTAHOBJICHHSI paHe-
HBIX YpceHzepoB. OKa3aioch, YTO CYIIECTBYIOIIME YCTPOMCTBA, TOMOTAIOIIME COJIIaTaM, IaBHO He
AaBay ObUIOTO pe3yJIbTarT, JJeYeHUe JOJDKHO MIOMOTaTh, a He MPOCTO Ha BpeMs odJierdarsb OoJb.

MHOXeCTB yCTPOICTB 00€CIeUMBAOIINX BOCCTAHOBJICHHUE OOMIIOB MPH Pa3IMYHBIX PAHEHUSIX
HE MOIVIM B 9KCTPEHHBIX MOMEHTAaX MOMOYb CEPhE3HO MOCTPALABIINM YJIypecaM. YUEHBIE MOHAIN
JIydIIie BCEro eCM OHU XOTAT JOCTUYb OOJbINe pe3y/ibTaTa TpeOyeTcs ABUTaThCs BIEpEN, He OCTa-
HABJIMBAsICh HA CYIIECTBYIOIIMX METOIUKAX, KOHCTPYKTOpaM 3aXOTeJOCh MPUAYMAaTh YTO-TO HOBOE
Y HEOObIYHOE.

Tak mocsie JOATUX MepUoIoB pa3pabOTKH MOSIBUICS MPOEKT, UIMEHyeMblii MeNIIMHCKUI y3e
3a COBE HETIPUBBIYHBIE BOBMOXKHOCTH, COETUHUBIIIME B KOMIIAKTHOM KOpITyce JieueOHbIe TTPUHIIMTIBI
1 OllpeJe/ITeNIbHbIe CBOMCTBA. 3ayMKa Oblla CJIOKHOU B McTonHeHnH, yuéHbie immepru ['yHepyc
HE COMHEBAJIMCh B CBOMX CIIOCOOHOCTSIX BBIMIOJIHUThH TAaKOW TOJIE3HBIN arrapar, cAejiaB ero yaooHee
1 3 PEeKTUBHEE B IKCTPEHHBIX CUTYaIUX.

HeoObr4HBIN MPOEKT MpeCcTaBiIsieT COO0M CIOKHBIN COCTOSIIINA U3 MHOKECTBO MIPOCTHIX TPH

cOOpKe KOMITIOHEHTOB, He TPeOYIOIINX OT YpceHaepa BBICOKMX 3HAHUI B TeXHUKe. OCHOBHAST HUK-
HsSl CEeKLIMsl, BBIMOJHSIONIAs POJib yIEPKUBAIOLLIEH TUIAT(POPMBbI, UMEIOILIEH C3a11 OTCEK JJIsl CMEH-
HOT'O MOJIYJILHOTO OJIOKA, TAKUM 00Pa30M YUYEHBIM yIaJI0Ch BMECTUTh B HEOOJIBIIION KOPITYCHBIN JJie-
MEHT SHEPreTUYeCKUil KOHTeHep OOMBITUM 00BEMOM YACTHII.

Jonrue mepuosbl, KOHCTPYKTOPBI MCKAJIM JIydlllee COUYeTaHUM TOTOKOBBIX BEIIECTB, CIOCO0-
HBIX B CBOEM COEIMHEHNH 00ECTIeunThb JOIKHOE CHaOXeHre cucTeM MeIMITMHCKOro y31a. Metoauka
3aMeHbl U3PACXOOBAHHOTO SHEPTETUIECKOrO JIeMEeHTa PocTasi, OOUILy TpeOyeTCsl TOMbKO BCTABUTh
CerMEHT B OTCEK, Jajiee BHYTPEHHHE CUCTEMBl YCTPOWCTBA aBTOMATHUYECKH TOIKJIIOUAT €ro K CeTu
MUTaHUS.

B kaxa0Mm y371e ¥ yacTi 3TOro HeOOBIYHOTO 110 CTPOEHUIO TPOEKTA, YUEHBIE CTPEMILIHCH ClIe-
JIaTh anmapar yIoOHbBIA U CIIOCOOHBIA 0OECTICUUTh JTYUINi MeTOq JieueHus1. [ 3Tux 1enei oHu
MIPUYMAJIM YCTAHOBUTH TIOBOPOTHYIO OAllTHE CTAI[MIOHAPHOTO TUTIA, BBITIOIHSIONIYIO Cpa3y HECKOJIBKO
BaKHBIX 337124, SIBJISSICH U KPETIEKHOM MO3UIIUH JJIsI OCHOBHBIX JIEY€OHBIX Y TUArHOCTUYECKUM MaHU-
MYJIATOPOB TaK M CEKIMEH [T XpaHEeHHUsI BEIECTB.

B 3Ty KOHCTPYKIIMIO PEIIvId BCTAaBUTh CTHIKOBOYHBIN OTCEK JIs KOHTEWHEPOB C MEIMKaMEH-
TaMU B HEMPUBBIYHOM MECTE, PACIIONIOKUB €T0 B MepeIHel YacTh MOBOPOTHOM OatHu. Tak M yra-
JIOCh CHeJIaTh XPaHWIHIIE OOJNbIero oOb&éMa, 0 MHEHHMIO YJIypecoB, paOOTAIOIMX HaJ HeOObId-
HBIM [TPOEKTOM, YeM AOJIbIIIe MeIUIIMHCKIIA Y3€JI CMOXET padoTaTh, TeM OOJIbIIIe IIAHCOB BHIKUTH Yy
oTpsia YpceHIepoB, MONABIINX B OKPYKEHHE.

Ocobas Oosee cioxHasi KOHCTPYKIIMSI CMEHHOTO KOMITOHEHTa, COSIMHUBIIIETO B CBOUX JIEMEH-
TaX MHOKECTBO Pa3HBIX 110 CBOMCTBAM M XapaKTEPUCTHKAM BEIECTB, CIEIaI0 BO3MOKHO UCIIONb30-
BaHMSI YCTPOWCTBA B JIIOOBIX CUTYalMsIX. YIUIOTHEHHOE CTPOSHUE MEAMIIMHCKOTO OJIOKA MO3BOJIMIIO
MOBBICUTH HAJEKHOCTh KOMIIOHEHTOB, MCIIOJIb3YEMBIX arapaToM IMpy JIe4eHUH OOUIIOB ¢ OTIMYAIO-
IIUMUCS TUTIAMH PaHEHUH.

[maBHBIMU ¥ CaMBIMM BaKHBIMH CETMEHTOM 3TOrO WHHOBAIIMIOHHOTO YCTPOWCTBA SIBJISIOTCS
MHOTO(YHKIIIOHAIbHbIE, TIOIBMKHBIE M3TyJaTesd, YCTAHOBJICHHBIE C JIByX CTOPOH Ha MOBOPOTHOM
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6amHe. C MX MOMOIIIBIO STOT KOMIAKTHBINA U JIETKWH anmapat npeBpamiaeTcss B MOOUJIbHBIA pereHe-
PAIMOHHBIN LIEHTP, CIIOCOOHBIN CIIACTH KU3Hb JJAKe CAaMOMY TSIKEJIO PAHEHOMY COJIZIATy.

MaHumyIsTOpsl CHavaj a MPUBOAAT OCMOTP OMO3HABATEIbHBIMU CUCTEMAMHM MOCTPaJaBIIEro
Viypeca, onpeziesnisisi TAaKUM METOIOM HauJTydlliee BeIecTBO ClIocoOHOe oMoub Ooiry. [asee nocre
OKOHYAHUSI MIEPBOT0 Tana padoTHl y3J/1a, CUCTEMA NPUCTYNAeT K (pOPMUPOBAHUS JIEUEOHBIX COEIH-
HEHUH, HaITpaB/IsieMbIX Ha TIOCTPaJaBIliee OT BPaKECKMX IMOTOKOB MECTO Ha Tese Yiypcea.

[Moce goNTUX WCTIBITAHUI M MOJCPHU3AIMH TAKOW CIIOKHOU 10 CBOEMY CTPOCHUIO JieueOHOM
METOIMKH, YYEHBIM YJAJIOCh JOCTUYb MEHBILETO Pacxoia SHEPruu M MEAWKaMEHTOB IpU BOCCTa-
HOBJICHHUY 3[I0POBbsI coiiziaT. JKenas MakcCMMasibHO YI0OHO peasin30BaTh yrpaBieHue MeIuIMHCKIM
y3JI0M, OHM pa3padoTanyd HeOOJBIIYI0, HO MHOTO(DYHKIIMOHATBHYIO TTaHEJIbI0 YIPaBJIeHUs], TTPUCO-
eIMHUB e€ ¢ 00Ky CAaHOBHOW YacTH YCTPONCTBA.

Ha e€ akTiBHOI yacTy BBIBOOUTCS TOJIBKO CAMOE BaXXHOE, YTOOBI COJIIAT B MOMEHT, KOT/a Kax-
OBl TIEPUOJ], HA CYETY He TPAaTWJI MHOTO BPEMEHHM Ha HACTPOWKY pekMMOB padoThl ammaparta. Ha
OTHEJIbHBIX WHJMKATOpax IJisi yJOOCTBa BBIBEM BaKHBIE XapaKTEPHCTUK, TaKWe, KaK 3arac jeded-
HBIX BEILIECTB M SHEPTUH B CMEHHBIX KOHTEHHEpax MPOYHOCTh KOPITyca y3/1a, Ha OTAEbHON CeKIIUH
KOHTPOJIBHOTO 3JIEeMEHTa, IEMOHCTPUPYIOTCS pa3Hble PEeXKUMBI IPUMEHEHHS] YCTPOCTBA.

Cpenu HUX ecTb HEOOBIYHASI METO/IMKA, PACCUMTAHHAS HA JICYEHUE Cpa3y HECKOJIbKUX YpCeH-
JIepOB, BpaIlasch TOBOPOTHAS OAITHS MOXKET 00eCIieunBaTh OBICTPOE BOCCTAHOBJICHHUE TKaHEeH y OOM-
OB cTosiuuX psijioM. C Kaxk10i HOBOU Hjieet, JOBEAEHHOU 10 yma B MeIUITMHCKOM Y3Jie OH CTaHO-
BUJICS, BCE O0J1ee HEOOBIYHBIM U TIOJIE3HBIM YCTPOMCTBOM B OOEBBIX YCIIOBHUSX CIIOCOOHOM 3aMEHUTh
OTPsy COJIJAT, OKA3aBIIEMYCSl B CIIOKHOM CPaKeHUH LEJIbIid JIeueOHbI KOMILJIEKC, TOTOBBIN Ipa-
BWJIBHO COEJMHUTH B CBOEM MOPTATUBHOM KOpITyCe MPEHMYIIECTBO MHOKECTBA MOAOOHBIX arapa-
TOB.

C nepBbIX NIeproaoB, koraa MMmeparop y3Han 0 HEOOBIYHOM MpoeKTe MeauIMHCKOTO y3ia,
€My OH TIOHPAaBUJICS, B 9TOM KOMIIAKTHOM YCTPOWCTBE KPBUIMCH PEIIEHHs BCEX MPOOJIeM apMUM.
Kenast yckoputh nieprio] pabOThl HaJ TPOEKTOM, OH BBIJIEJISLT JOTIOJTHUTEIIbHBIE CPEJCTBA, €My He
TEpIIeIOCh YBUAETh MHHOBAIIOHHYIO Pa3pabOTKy B ICUCTBUH.

KTo 6B MOT 3HaTh, YTO MHOT[A KaKYIIHeCs Ha TEpBHIM B3IJISAA HEYJOOHBIE M HE MPaKTHY-
HBIE YCTPOKCTBA CIIOCOOHBI CHIrpaTh BAXKHYIO pOsib B CyapOe opranusauuy. Hactynuno monroxmaH-
HOE BCEMH YpceHJepamMu BpeMsl, KOrja Bce MepUobl TIOArOTOBKM HOBOTO MPOEKTa 3aBEPIIMIHCh,
HACTaJI0 BpeMs MOMpoOOBaTh MPEUMYIIECTBA UHTEPECHOTO allliapaT B peajibHbIX YCIOBUSAX OOl

Conparsl Mniepun mpriMeHsiiorye 60IbIe OCTaabHbIe MEAMIIMHCKIE TPUCTIOCOOIICHH I IOHU-
Masi X JJOJITOe O)KU/IaHKe TIOSIBJICHHUsI y3J1a HAKOHEI] O KOHYAJIOCh. armapar UM Ka3ajics HeOOIbIINM
TIOMOIITHUKOM, TPeOYIOIIMM HaIEKHOTO YKPBITHSI M B HY)KHBII MOMEHT TOTOBBII 00ECTIeUnTh IOMOYb
nipu panenun. [1o pemenuio Mimnepatopa mpoBOAUTH UCIIBITAHUSI TOTO MPOEKTa PEIIMIIA HE B UCKYC-
CTBEHHO CO3JAHHBIX YCIIOBHUSIX.

[To MHEHHIO YUYEHBIX B 3TOM He ObLJI0 HEOOXOAMMOCTH, UM 32 MEPUOJL pa3pabOTKH ObLIO yKe
IIPOBE/IEHO MHOXKECTBO TecToB. MiMnieparopa ynvBuiIa cuTyalus ¢ epBbIM OTPSAAOM, HOJTYUYUBIIAM
B KauecTBe FKcreprMeHTa MeauimHCKUi y3en. Boibl oka3anuch B ONAacHOM 0OCTaHOBKE, Tiie BCE
3aBUCEJIO TOJIBKO OT HMX, Pa3/iokKUB MHHOBAIIMOHHOE YCTPOWCTBO M TIOATOTOBHB €ro K padboTe, OHU
HE OKMJAJIH, YTO C MOMOIIIBIO aKTUBHOTO y4YacTUs JIeYeOHBIX U3TyUYSHUI er0 MAaHUIYJISITOPOB, yCTa-
HOBJICHHBIX Ha KOMITAKTHOM MEIMIIMHCKOM allfapaTte UM yIacTCs BLICTOSTh A0 NPUXOJa MOAJCPKKHU.

IMocse 3TOro cioX)HOro CpakeHusi, K CYacCThio OOOIIEIIIErocs: C MOMOILIBIO y3/1a 0e3 KKET y
MmmnepaTtopa He BO3HUKJIO COMHEHHsI B HEOOXOAMMOCTH €ro BOMCKaM TaKMX MHOTO(DYHKITMOHAIBHBIX
nedeOHbIX cucteM C 3THUX 3p KaKAbIA KeJaiomui Yiypec, ey xuBiuil B apmun Umnepun ['ynepyc
MOYYMJI BOBMOXKHOCTB OpaTh ¢ cO0OI Ha 3a/iHee KOMITAKTHOE YCTpoicTBO. C ero MaccoBOro MCHOJIb-
30BaHMs OTPs/ibl YPCEHIEPOB CTAIM CUJIbHEE, UX YBEPEHHOCTb P OTIIPABJIEHUM B OMACHBIE 30HBI
NOBBICKIIACh. Tereph Kakablil U3 HUX 3HAJT MPH HEOOXOAMMOCTH OH MOKET BOCIIONIB30BAThCSI HACTO-
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SIIIUM JIe4eOHBIM JIPYTOM CTAIIMOHAPHOTO TUIA, TOTOBBIM 32 KOPOTKHUH MEPUOJ BpEMEHU IOMOYb EMY
CIIPABUTHLCSA C PAHEHUSMU U BCEM HYXKJAIOLIMMCS B 9TOM COJIJaTaM U3 OTpsja.

Meaummnucknii Ha6op Teycenponckoii Umnepun

Meauuunckuil Hadop TeyceHpoHckor MMriepun, mpocToe, MHOTO()YHKIIMOHAJIBHOE YCTPOW-
CTBO J/Is1 IOMOILM cojigaTtaM B 00eBbIX ycioBusx. B TeyceHpOHCKON apMHUM HACTaIM 3pbl, KOTja Ha
nosie 6051 MHOTO COJIZIAT MOYJIYQJIM PaHEHUs! OT BParoB, B CJIOKHBIX CPAXKEHUSIX UM ObLIO TPYIHO
nomMoyb. [IIKBasIbHBINA OrOHb YaCTULL HE JaBaJl MEULIMHCKAM MOAY/ISIM MPUOIMAKATHCS K TOCTPaIaB-
M OorIaM.

INocrenenHo mnpobieMa cTajg MPUHUMATh KaracTpo(pUUECKUl XapakTep, HYKHO ObUIO e€
pemtathb. [Tornbmmx cpeau TeyceHpOHOB He ObLIO, UX CIAcald, CTapsCh YCIETh K KaXAOMY paHe-
HOMY, OTPs1/1 MEJULIMHCKUX COTPYJIHUKOB padOTasl B SKCTPEMAJIbHBIX YCJIOBHSIX.

Takas cuTyauus B apMuM He MOHpaBwiach ViMneparopy, OoH paccepauics, eMy HE XOTElIOCh
OCO3HaBaTh, YTO TEXHOJIOTMYECKUI YPOBEHb €I0 HapoJa HE MOXKET [TOMOYb ITOCTPAAABIIMM COJJa-
TaMm. [1o ero MHeHUI0, HyXKHBI YCTPOMCTBA NIPOCTBIE U (P(PEKTUBHBIE, TO3BOJISIOIINE COJIAATY CAMO-
CTOSITEJILHO IOMOYB ceOe Npu paHeHuu. [lepes KOHCTpyKTOpaMu Oblia MOCTaBJIeHa HOBasl, CJIOKHAs
3ajJa4a co3Jath JErKUI anmapar, o0a oy MHOKXECTBOM (DYHKIIUA, CIIOCOOHBIX IIOMOYb OOMILY.
Ilocne nonroro npoeKTUPOBAHUS MHOKECTBA BAPMAHTOB HOBOT'O YCTPOMCTBA YJAJIOCh CO3/1aTh MeU-
LIMHCKUI HaOop. 3a MHOTO 3p MocJje NOsBIEHUs], KaXkasi ero 4acTb Obl1a nepepadoTaHa, KOHCTPYK-
TOPBI CTAJIV YYUTHIBATH OIIMOKH MPOIUIBIX BEPCHI B HOBBIX MOJEIISIX.

HaGop umeeT ynoOHBIH, BEITAHYTBI KOPIYC MaJoro Beca, yToObl €ro ObUIO Mpolle Oparh C
co0O¥i, TJIaBHAsI 11eJ1b, IOCTABJICHHAS MIepe]] KOHCTPYKTOpaMHU, ObLTa yIPOLIEHHAS! CUCTEMA MCIIOIb-
30BaHUs amnmnapara. B Habope HMCHONb3yeTcsl CMEHHBIN KOMIIOHEHTHBIN 3JIEMEHT, COCTOSIIIUEA U3
HECKOJIbKUX CEKLIMM, Kak1asi U3 HUX COIEPXKUT BELECTBA, TPeOYIoIHecs AJis1 ObICTPOro 3aKUBJICHHUS
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paH. Takoe perieHre O3BOJIMIIO B OJJHOM YCTPOMCTBE COSMHUTD HECKOJIBKO BUIOB, HEOOXOIMMBIX
B 0010 [/ COMIAT 9TO BaXKHO. JIerko BEIHUMAIOIIUICS Y BCTABJISIIOIIMIICS CMEHHBIN JIEMEHT JieJlaeT
MOJITOTOBKY Habopa K padoTe OpicTpoil. Habop ocHaIEH naHesnpio yrpasieHus, ¢ €€ MOMOIIBIO COl-
JaT MOXET BBIOpaTh HYKHBIM PeKUM paOOThl YCTPOWCTBA JIIsl JICUSHHUsT PA3HBIX PAaHEHHI.

Wupukatop ypoBHS 3aM0THEHUsI CMEHHOTO JIeMEHTa BCer/ia MOMOXKET OMPeeTUTh HACKOJIBKO
Pa3 MCHOJIb30BAaHMSI TOAUTCS €r0 CTPYKTypa. YHUKATbHON OCOOEHHOCTBIO KOMIUIEKTA SIBJISIETCS €0
BO3MOKHOCTb IIPH HEOOXOAMMOCTH CMEIIMBATh BEIECTBA B CEKIMAX /IS IOCTKEHHSI HYKHBIX 33724
IIpU CephE3HBIX paHeHusiX. [ mpumeHeHus armapara He TpeOyeTcsi 0coOOM MOATOTOBKH COJNAT,
ero HY)XHO TMOJIHECTH K MECTY paHEeHUs U BhIOpaTh (DYHKIIMIO BKJIIOYEHHUSI B KOHTPOJIBHOW CHCTEME,
JaJjblie BCE cliesiaeT CucTeMa aBTOMAaTHUECKOTO KOHTPOJIS. 31€Ch UCTIONb3YeTC sl N3y YaTesIbHbIN KOM-
TIOHEHT JIy4eBOI'O THUMA /ISl MATKOrO OeCIONe3HOro JIeUeHH s COTIIaT.

Ha xoprmyce Habopa MHOTO CErMEHTHBIX Y3JIOB, MO3BOJISIONIMX YCKOPUTb pabOTy CHCTEMBI,
HEOOBIYHASI KOHCTPYKIIHSI, KOMITAKTHOTO CTPOEHU S, 00/1aJaeT HeOOJBIIMM pa3MepOM UB acOM, Jeast
TPAHCHOPTHPOBKY armapara ygooHee. KOMITIEKT U3roToBjIeH U3 CHEeUaIbHOrO MaTepuaa, pHuaio-
IIEMY KOPITYCY JIOTIOJTHUTENILHON KECTKOCTH, BCE 3TO HYKHO /17151 KOM(POPTHOTO U OBICTPOTO MUCIIOJb-
3oBaHMA ycrporcTBa. C MOsBICHUEM MIOPTATUBHOTO Habopa B apMuu TeyceHpOHOB CHTYAIHs C paHe-
HBIMH COJIIATAMH U3MEHMJIACh. Y KaXI0TO MOSIBUIACh BO3MOKHOCTh CAMOCTOSITEIBHO CITPABUTCS CO
CBOMMH ITPOOIEMaMu, TIPOCTOE YIPaBJICHUE alllapaToM, CIeaio ero HaEKHbIM HHCTPYMEHTOM 151
nedyeHus paH. Mimmepatop, yBUEB STOT HEOOBIUHBIM MEAUIIMHCKUI HA0Op OCTaJICsl JOBOJIEH pado-
TON KOHCTPYKTOPOB, OHM CMOIJIM MCIIOJIb30BaTh BCE TEXHOJIOTMHU, MMEIOIIMECS Y HUX ISl CO3/IaHUS
TOJIE3HOTO YCTPOMCTRBA.

Ero Bricokas 3¢ppeKTHBHOCTH pabOTHI MHOTO pa3 MocJje MOsBICHHS CIacia KU3HU COIaTaMm,
TaKWe amnmaparhbl, Hy’KHbl apMUH, OHU JeJ1aloT TeyCeHPOHOB CHIIbHEE U YBEpeHHee YCTPOKCTBO 110
pertenyio Mimneparopa cTajio JOCTYITHO JUIst BCeX, MEAMITMHCKIIA HAOOp BHEC/IM, BO BCE TUIIbI CHAPSI-
JKEHUSI TSI Pa3JIMUHbIX MMOAPA3/IENIeHU I BOICK, KaK 00sI3aTENIbHBIN IEMEHT UX KOCTIOMA. 3/10pOBbIE
COJIIAThI MOTYT CTPEJISITh Y BBITIOJIHSATH 33/1aHUsI, TOHUMAsi 3T0 MiMriepartop, He kaJjest peCcypcoB BBEN
MeIUIMHCKUI HaOOp B IMIMPOKOE UCTIONIb30BAHUE, OH Pa/IOBAJICSI MACTEPCTBY CBOMX KOHCTPYKTOPOB,
CYMEBIIIM B KOMIIAKTHBI KOPITYC BHECTH MHOTO(DYHKIIMOHAJIbHBIE JIEMEHTHI, CIIOCOOHbIE TTOMOYb
COJIIaTy TIPY Pa3HBIX paHeHHsiX. TeyceHpOHCKMe MacTepa co3/iaBasi 3Ty MOJeNb TOHUMAH, OOMITy
HY)KHO MaKCHMaJIbHO 3(p(eKTHBHOE YCTPORCTBO, oOaaoiiee HeOObIIIMM BeCOM U pa3MEpPOM.

3a OCHOBY AM3aiiHa MEMIIMHCKOTO OJIOKa B3sUIM JipeBHHUE TeyceHpOHCKUE ujieH, U3JI0KEHHBIE
B MH(OPMAIIMOHHBIX MOTOKAX, MO3BOJIMBIINE CAENATh KOPITYC HanOoJiee MPaKTHYHBIM U YIOOHBIM
IJIs1 yOepKMBaHUS ero B pykax. Bee 3aqaun, mocraBieHHbIE riepei KOHCTPYKTOPaMU, ObLTH YCHIEIITHO
BBITIOJTHEHBI, CO3/1aB YI0OOHOE, ITPOCTOE YCTPOUCTBO TOTOBOE K padoTe B MOOLIX ycioBusx 6os. [Ipa-
BWJIbHOE TIOHMMAaHUE I1eJIell, MOCTaBJIEHHBIX MPH MPOEKTUPOBAHUM 3TOTO YCTPOWCTBA, MO3BOJMIIA
TeyceHpoHaM MPOABUHYTHCS BIEPEN K CTPEMIJICHHUIO CO3/1aBaTh MoJie3Hble U 3(P(PEKTUBHBIE UHCTPY-
MEHTHI, JeJIalolIre JieueHne paH Oe3oracHee. Bc€ 310 riiaBHOe 1715 ConiaT, HyKAAOMUMCS B OBICT-
PO TIOMOIIY, OHU, TIOTHSBIIMCH HA HOTH MPOJIOJIKAIOT CPasKeHHE C Bparamu psiioM C COOpaThsiMH,
MPUKPHIBAIOIIMMHU UX B MOMEHT pPaHEHHSI.

Memnuuackuii Haoop Ilereca Opyaena
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MenunHCcK Ui Habop apepHer ruBrn3anyu [lerec OpysieH, HeOOBIYHOE YCTPONCTBO, pacCUH-
TaHHOE Ha J0JIT0e UCIOIb30BaHKe B MOOBIX cuTyanusx. Kaxplii comgar ciayxammii B apmun Opy-
JIeHa 3HAeT, eIMHCTBEHHOE Ha, YTO OH MOXET I0JIarathCsi B 6010, €ro Opy:Kue U OTpsil, HAXOSAIIeCs
psoM. D10 ObUIO HEU3MEHHBIM B JIIOOOM OOI0 C Bparamu, MOHMMaHHE TPOCTHIX UCTHH MOMOTAJIO
OpynieHIiamMm 0cTaBaThCs B KUBBIX.

Cpaxenuid Bcerna ObIJIO MHOTO, HE BCEI/Ia CTAOUJIbHBIE 3aIIUTHBIE KOCTIOMBI MO yOepeub
coijar oT paHeHui. Yem Oosbliie BpeMeHH cyliecTBoBajia opranu3aius [letec OpysieH, TeM MEHBbIIIe
PaHEeHBIX CTAHOBUJIOCH HA TOJISIX CpasKeHM . YJTydIlanach CHapshKeHHe U BOOPYKeHHE KaKI0ro COl-
nara.

KoHcTpyKTOpBI, aHAMM3UpPYsl OTPEOHOCTH apMUH TIPUIILIA K BHIBOIY, UM HE XBaTaeT Me/Iu-
IIUHCKUX 371eMeHTOB. [1o mprKasy mpaBsIux OpraHu3aliii Hadajiach aKTUBHAsSI paboTa HaJl HOBBIM
YCTPOKCTBOM, CO3JJaBa€MbIM JIJIsl JICYSHUSI COJIIIAT B JIIOOBIX cUTyarusax. [1o MHEHHIO YWIEHOB, TIpaBsi-
[IAX OPraHU3alvi, MEIUITUHCKUI HA0Op JIOJKEH YUMTHIBATh BCE MOTpeOHOCTH comaar. CpaxeHust
OBIBAIOT pa3HBHIMH, KOJIMIECTBO PaHEHBIX 3aBUCUT OT BParoB Hanagaonmx Ha OpyieHIieB, mepej KOoH-
CTPYKTOpamu OblIa TIOCTaBJIeHa CJIOKHASI 33/1a4a y4ecTh BCE ITO MPH CO3IaHuU ycTporcTBa. Hava-
JIach JI0Nrasi M KponoT/mBasi paboTta HajJ MEAUIIMHCKAM HaO0OpPOM, MHOKECTBO BapHAaHTOB €ro KOp-
Iyca paccMaTpUBaIOCh MACTEPAMH.

[punino Bpemsi, ¥ OHU HAIILTA JyYIIMA U3 HUX, YIUTHIBAIOIINI BCE WIEH, KeJlaeMble BOTLIO-
TUTh B 9TON MOZEIH. B UTOrM MOMy4Ymsicss HEOOBIYHBIN, KOMITAKTHBIN KOPIYC, (DYHKIIMOHAIBHBIN 1
nérkmit. OcOOEHHOCTBIO MEAUITMTHCKOTO KOMIUIEKTA SIBJISIETCS] HAIMYKE IBYX CMEHHBIX MOMYJIEH, 9TO
Jenaer ycTpoicTBo 6oree 3(eKTUBHBIM, CPOK €r0 MCIOJIB30BaHKS YBeINUMBaeTcs B pa3bl. CMeH-
HBII MOJIYJTb COCTOMT U3 HECKOJIBKUX CEKIIMH, B KAKJIOW U3 HUX COACPKUTCS ONPeIeIEHHBIN KOMITO-
HEHT, HY)KHBIH JIJI5I JIeUeHHUS].

Takoli croco0 pacripezeieHHs BelecTBa MO3BOJISIET anmapary ObICTpee UCTIONb30BaTh MOTEH-
man mopayier. CTpoeHre Kopityca Habopa CIpOEKTHUPOBAHO HEOOBIYHBIM 00Pa30M CTBIKOBOUYHBIC
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CEIrMCHTBI HAXOOATCA C ABYX CTOPOH OT PYKOATH. ITO MO3BOJISIET IMPUMEHATDH 6OHLI_HG BEHICCTB, IIpU
HEOOXOIMMOCTH, YCTPOMCTBO MOXKET MCIIONb30BATh MOTEHITNAI IBYX CMEHHBIX MOAYJIEH, 3TO Tpedy-
eTCsl IPH CJOXHBIX paHeHusx. Habop nmpuMeHsieT UMITy/IbCHBIN M3TydaTeb JUIs PoIecca JeUeHus,
HCO6I>I‘IHaH NnepeaHAaa €ro 4acrtb CHa6)KeHa ABYMA JOMOJIHUTECIIbHBIMUA (bOpMI/IpOBaTCHHMI/I JJIA 6bICT-
POro 32)XHBJICHHSI paH.

[TpoekTupys 3TO yCTpOMUCTBO, KOHCTPYKTOPHI CTPEMIITUCH CAIEJIaTh €ro MpolIe, COIaT He N0
JKCH 3alyMbIBATLCA ITPU €0 UCIIOJIb30BAHWH, ITTABHOE BOBPEMA 3aJICUUThL paHbl 1 UATHU B 601';1 je-
MEHT aBTOMAaTU4YECKU HOII6I/IpaeT HYXHBIC BEHICCTBA IJIA JICYCHU A, ‘ITO6I>I €ro BKJIIOYUTL U OIIPEC-
JeJIeHHsI 3amaca BeIllecTB B CMEHHBIX MOIYJISIX MPeIyCMOTpeHa MpocTas MaHeblo yrpasieHus. EE
PACMONIOKUIIM Ha BEPXHEH YacTu amnmapata, Tak COIJaT MOXET HaOMogaTh 3a MporeccaMu padoThl
YCTPOICTBA.

KoHcTpykTopsl B 3T0M HabOpe CMOTIJIM BOIUIOTUThH BCE TPEOOBAHUSI K YCTPOKMCTBY CHEJIaB €ro
MHOFO(bYHKL[I/IOHEUIbeIM. F)IaBHOC, OHO aBTOMATHU4YCCKU IIPU KaCaHUM IMaHEJIU YIIPABJICHUSA HA4YU-
HAeT JICYeHUe paH, cojaary TpeOyeTcsl TONbKO MOTHECTH JeMEHT KHIKHOMY Mecty. [anbiine Bcé
npourcxonut 6e3 ydactust OpyseHia, HeOObIUHbIE UIeH, PeaTn30BaHHbIe B KOMILIEKTE, CIeIal ero
npoie 1 3pdexkTuBHee. KOHCTpyKTOpaM yaanoch HCHOMb30BaTh BCe TEXHOIOTUH J1J1s1 TPOEKTUPOBa-
HUA Haﬂé)KHOI‘O HWHCTPYMCHTA, IMOJIE3HOI'O B )IIO6BIX CUTyaluAX.

C nepuona co3gaHusi MEIUIIMHCKOTO Ha0Opa, OH CTal HEOThEMJIEMOM YacThlo CHApSIKEHUS
KaXJOro coijara, Mo3BOJISIONIEN eMy CaMOCTOSITESIbHO MOMOrarh cede IpyruM paHeHbIM Ooulam
npu HeoOxoguMocTu. [IpocToTa 1 HEOONBILON BeC, B COUETAaHUU C OBICTPOTON OKa3aHWsl TIOMOIIH,
chesaay annapar HeoOXOIMMBIM B JTOOBIX YCTIOBHSX. HOBbIE TEXHONIOIMU MO3BOJISAIOT 0OECTIEUYUTD
JOTIONTHUATEJbHYIO Oe301aCHOCTh COMAATaM, IOArOTaBIMBAs UX K AJTUTEIbHBIM CPAXKEHUSIM, OIHOM U3
TaKUX CTaJl M€III/ILII/IHCKI/II./JI Ha60p. B ero )II/IBaI';IHe 3a OCHOBY B35JIM APEBHUEC 3alIUCU O HCU3BECCTHLIX
YCTPOMCTBAX, KOHCTPYKTOPBI CMOIJIM B KOpITyce HaOOpa BBIPa3UTh BCE 3a/lyMaHHOE.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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