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ABTOHOMHA I 'EJIMOTEPMOSJIEKTPUYECKASA
OIMPECHUTEJIbHAA YCTAHOBKA

M300peTeHre OTHOCHTCS K TEXHHKE OINPECHEHUS MOPCKHX H COJICHBIX
(MMHEPAITM30BaHHBIX) BOJ M MOXET OBITH HCHOJNB30BAaHO MJId TIOJNy4YCHHUA
OIPECHEHHOM BOMBI U MOy THOM TeHepalku dJIEKTPHIECKON SHEPTUH.

M3BecTeH ABTOHOMHBI  COJIHEYHBIM  ONPECHUTENb,  BKIIOYAIOIIUIA
NpAMOYTOJIBHBIM  KOPITyC,  BBINOJIHEHHBIA W3 ~ MaTepHanla C BBICOKOH
TeILTIONPOBOMHOCTEIO, Kpbllla KOTOPOrO TIOKpBITA CBEpXY (OTO3/IEMEHTaMH,
COeIMHEHHBIMHI C HAaKOIUTENbHBIM OJIOKOM, BHYTPHU KOPITyCa pa3sMelleH HaKJIOHHBIH
WCIIAPUTENbHBIM JIOTOK ¢ OOpTHUKAaMH, JHHIIE KOTOPOrO CHHU3Y IOKPBHITO CJIOEM
TUAPOTEIUIOU3OSIIMY, JeAlMiA II0JIOCTh KOpIyca Ha HMCHApUTENbHYIO U
KOH/ICHCAILIMOHHYIO KaMephl, COOOIIAoIMXcs Mexay coboi y GoproB xopmyca
Yepe3 BEepTHKANLHBIE IIENM, BHYTPEHHSIS IOBEPXHOCTH KOHIEHCALMOHHON KaMephl
IIOKpPBITA PEILIeTKOW U3 IOJIOC MOPHCTOro MaTepuana, B BEPXHEM TOPLE JIOTKA Y
[PaBOTO TOPLA KOPITyca DACIONOXEH BIyCKHOH KOJUIEKTOp, MpelCTaBIAIOMHH
co6oii, 3arMyIIeHHYI0 Ha TOpLaX, [OPU3OHTAIBHYIO MNep(OpUpOBaHHYIO TPYOY,
COENMHEHHYI0 TpyOONpoBOIOM C  IOIPYXHBIM  OHUTATEJIBHBIM  HAacoCoM,
MIOMEIIEHHBIM B BOJOEME C MOPCKOM (MHMHEpaIM30BaHHOM, CONIEHOH) BOJOH,
HIDKHMH TOpell JIOTKAa COEIMHEH C BBIMYCKHOW TOPM30OHTAIBHOM IIENbIO,
YCTPOEHHOM B JIEBOM TOpIE KOpIIyca, JHMIIE KOpIyca B IEHTPE COEIUHEHO C
eMKOCTBIO sl cOopa KOHIEHCaTa, B KOTOPO# TOMENIEH KOHIEHCATHBIH HAcoC, PH
sToM Oonpllasg 4YacTh KOpIyca, B KOTOPOH pacIiojioXKeHa KOHJEHCAIHOHHAs
KaMepa, [IOrpy>eHa B BOIOEM, [IUTATENIbHBIN M KOHIEHCATHBIH HACOCHI CHAaOXaroTCs
3IEKTPOJHEPTHEl M3 HAKOIMTENBHOIo OloKa (POTODIEMEHTOB, a YKIIOH JIOTKA
HanpaBlieH B CTOPOHY BBINYCKAa IHTATENbHOW BOIBI C YKIOHOM PaBHBIM YTy
ecTecTBeHHOro oTKoca Boas! [[Tatent P® Ne2567895, MIIK C02 F1/14, 2015] .

OCHOBHBIM  HEJIOCTATKOM  HM3BECTHOTO  aBTOHOMHOIO  COJIHEYHOTO

OIIPECHUTENA SBIIACTCA HeJOCTaTOYHOC HMCIIOJIB30BAHUC HI/I3KOHOT€HHI/I3JIBHOﬁ
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3HEPrHM BOABI IJISi TEHEpAllMH 3NEKTPMYECKOW SHEPrUH, 4YTO CHIDKACT ero
3¢ (EeKTUBHOCTb.

Bonee GIM3KMM K HPEANaracMoMy H300DETEHHIO SIBISETCS aBTOHOMHBIH
COJIHEYHBIN onpeéHnTenL—aneKTporeHepaTop, BKJIIOUAIOIIMH  TIPSIMOYTOJIbHBIM
KOPIIyC, BBIMOJIHEHHBIM M3 Marephana C BbICOKOH TEIIONPOBOAHOCTBIO, KpbIIa
KOTOPOTO TNOKpEITA CBEPXY (OTOIIEMEHTAMH C HAKOTHMTENbHBIM OJIOKOM, BHYTPH
KOpIyca pa3MelleH HAKIOHHBIH HCIapHTEbHbIH JIOTOK, ASTAIIMH I1010CTh KOpIryca
Ha UCTIAPUTENBHYIO 1 KOHICHCAIMOHHYIO KaMephl, COOOINAOIINXCS MEXY coboii y
GOpTOB KOpIyca 4Yepe3 BepTHKalbHbIE MIENH, B TOpLAX KOpIyca ¥ JIOTKa
PACIIONIOKEHBI BIYCKHOH KOJUIEKTOP, COCAHMHEHHBIH C IOTPYIKHBIM ITHTAaTCIbHBIM
HACOCOM, M BBIMyCKHAs TOPU3OHTalbHAd INelb, MAHUIIE KOpITyCca COCAMHEHO C
eMKOCTBIO I cOopa KOHZIEHcara, B KOTOPOHM IOMEIIEH KOHIEHCATHBIH Hacoc,
KOHJICHCAllMOHHAsl KaMepa IMOorpyKeHa B BOJOEM, YKJIOH JIOTKa HanpaBjicH B
CTOPOHY BBIIyCKa MHUTATENbHOM BOMBI, BHYTPSHHSS OBEPXHOCTh TOPLOB, O0opTOB U
IHWINA KOHOCHCALMOHHOM KaMephl BBIIIOJHEHA C  BEpPTUKANBHBIMH M
rOPU30HTAIBHEIMU TrodpaMy, B Ia3bl KOTOPHIX BCTaBlI€Hbl TEPMOJJICKTPHIECKUE
npeo6pa3oBaTey, B MACCHBE KOTOPBIX IIOMEILEHB! TEPMOIMUCCHOHHBIE SJIEMCHTEI,
TIpe/ICTABJISIONINE COOOM MapHble IIPOBOIOYHEIE OTPE3KH, BBIIIOIHEHHbIE U3 Pa3HbIX
MeTauioB M1 u M2, criasHHBIE Ha KOHIIAX MEXAy cOOOH IMoJ yriioM 90°, o6pa3ys
[T-06pa3Hele psAABL, COENWHEHHBIE MEXTy CO0OW IepeMblYKaMH IIONapHO, Ha
IIPOTHMBOIIONOXHOM KOHIEe Kaxas mapa II-o06pasHbiX psloB, COCIMHEHBI MEXIY
coGoif uepe3s >IeKTpHUECKHe KOHACHCATOPHI, IIEPBbIA ¥ MOCIEeAHUH U3 KOTOPBIX U
(GOTOIIEMEHTHl COCAUWHEHBl C BBIXOAHBIMH KOJUICKTOpPaMH, HAKOMHUTEIBHBIM
6I0KOM, MMTATENHHBIM W KOHJEHCATHBHIM HACOCAMM M APYTHMH IOTpeOUTENsIMH
[Tlatent P® Ne2622441, MIIK C02 F1/14, 2017] .

OCHOBHBIMH  HEJOCTaTKAMHM  H3BECTHOIO  YCTPOWCTBa  SBISIOTCA
HEBO3MOXHOCTD y/aJeHHsl BO3AyXa U3 UCHApUTEILHOW KaMephl B IIEPUOJ 3amycka
YCTAaHOBKH, OTACHOCTh MPOCKOKA I1apa U3 MCIapUTeNbHOH KaMephl B HapyXHYIO
atMochepy M TIOACACHIBaHMS BO3QyXxa B Hee INpH KONeOaHWSX NaBICHUA B

PICHapI/ITeJIBHOﬁ KaMepe B IIpouecce pa60TI>I, HeJgocTartoO4yHass  ILIomaib
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TEII00OMEHA KOHJIECHCAIIAOHHONW KaMepbl M COEJIMHEHHC TEPMOIICKTPUIECKUX
3NIEMEHTOB Yepe3 DIIEKTPUUECKUE KOHIECHCATOPEI, YCIOKHIONIEEe U yIOPOXKAOLIES
KOHCTPYKLIHIO TEPMO3JIEKTPHUYECKUX NpeobpasoBarelieid, YTo, B KOHEYHOM CHYETE,
YMEHBIIAET IIPOU3BOAUTEILHOCTD OIIPECHUTENA—IIIEKTPOr€eHepaTopa 1o
OIpEecHeHHO} BOJie M BHIPabaTEIBAEMOMY TEPMOINIEKTPHUECTBY M, TAKUM 00pasoM,
CHIDKaeT ero 3QQeKTUBHOCTD

TexHuuecKkol 3amadeil mpeaJaraeMoro U300peTeHNs SABJISIETCS TOBBILICHHE
3Q(pEeKTUBHOCTH  ABTOHOMHOM  TelIHOTEPMODJIEKTPHIECKON  ONpPEeCHUTEIBHOHU
YCTaHOBKH.

TexHHUYeckas 3a1ada Peaau3yeTcsi aBTOHOMHOM IeIMOTEPMOJIEKTPUICCKOH
ONPECHUTENBHOW  YCTaHOBKOM,  colepXalled  NpsAMOYTOJbHBIH  KOpIYC,
BBIIIOJIHEHHBIH M3 MaTepHajia C BBICOKOH TEIUIONPOBOIHOCTBIO, KpBIlIa KOTOPOTO
MOKpHITA CBEPXy (POTOINEMEHTAMH U CHAG)KeHAa HAKONHMTENLHBIM OJIOKOM, BHYTPH
KOpIyca pasMelleH HAKIOHHBI HCIapHTENbHBIH JOTOK ¢ OOpTHUKaMH, IHHILE
KOTOPOTO CHH3Y MOKPBITO CJIOEM THAPOTEILIOM3ONSLMH, HCIAPUTENBHbIBIA JTOTOK
JENHT [OJOCTh KOPIyca HA BEPXHIOK HCMApHUTENBHYIO Kamepy, CHabkeHHYIO
BAHTY30M C 3aIOPHHIM KJIAaNaHOM M HIDKHIOIO KOHJICHCAllMOHHYIO Kamepy,
COOOIIAIOIUXCsA MEXAY coboil y G0pTOB Kopiyca Yepe3 BepTHKalbHBIE ILENH, B
BEpXHEM TOpIle HAKIIOHHOTO HCIIApUTENILHOIO JIOTKAa Yy NpaBOro TOpla Kopiyca
PACIIONOKEH BILYCKHOM KOJUIEKTOP, MpeJCTaBIAIOMuUEA COOOH, 3ariylIeHHYI0 Ha
TOpLaX, TOPU3OHTAIBHYIO mNeppopupoBaHHyl0 TpyOy, mnepdopamys KOTOPOH
BBIIOJIHEHA B HANpaBIEHWH [BWKEHHS IUTATENbHOM BOMABI, COEJIMHEHHYIO
TpYOOIIPOBOIOM C TOIPYXHBIM IHMTATEIbHBIM HACOCOM, TOMEINCHHBIM B BOZIOCM C
MOpPCKOW (MHHEpAIM30BAHHOM, COJICHOHM) BONOW, HIDKHUH TOPEI HAaKIOHHOTO
HCIIAPHTEIBHOTO JIOTKA COEJMHEH C BBITYCKHOH TOPU3OHTAIBHOH MIENBIO,
YCTPOEHHOM B JIEBOM TOPIIE KOPITyCa, COEAMHEHHOM ¢ MHAPABINYECKUM 3aTBOPOM;
HIDKHSS KOHACHCAI[HOHHAsA KaMepa COCTOMT M3, PAacloOJIOKEHHBIX CBEPXY—BHH3,
pacrpeeNuTeNbHOr0 apoBOro KOJUIEKTOpa, IPEACTaBIAIOIIETO coboil moiyro
€MKOCTh, COCIMHEHHYIO CBEPXY C HCIapHTENIbHOM Kamepoi uepe3 BepTHUKAIBLHBIE

e, CHHU3Y, COO6IH&IOH1YIOC)I C IHHUILEM KOpIlyCa, BBIIIOJIHCHHBIM B BHIC PdAla
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TIPOJOJILHBIX BEPTUKATIBHBIX KaMep, PacIo0XEHHbBIX ¢ HEKOTOPBIM 3a30POM MEXIY
co6oii ¥ COeqUHEHHBIX C JEBOr0 TOPIa CHU3Y C eMKOCTBIO I cOopa KOHJIeH caTa, B
KOTOpOM TMOMeIlleH KOHJEHCATHBIH HAacoc, KOHIECHCAIMOHHAs KaMmepa KopImyca
HOTpyXeHa B BOJOEM, a YKJIOHBI HAaKJIOHHOTO HWCIIApHTENIBHOTO JOTKAa U JTHHIL|
IIPOJONBHBIX BEPTHKATBHEIX KaMep HalpaBIeHBl B CTOPOHY BBIIyCKa ITHTATEIHHOU
BOIBl M €MKOCTH cOopa KOHAEHcaTa C YKJIOHOM DaBHBIM YIy €CTECTBEHHOTO
OTKOCa BOJIBI, TOBEPXHOCTH TOPILOB, OOPTOB M JHHMIL NMPOAOJIBHBIX BEPTHKAIBHBIX
KaMep HIKHEH KOHIECHCAlMOHHOM KaMephbl BBIIOJHEHBI C BEPTHUKAIbHBIMU H
rOPU3OHTAIGHEIMA ropaMH, BO BHYTpEHHHME IIa3bl KOTOPBIX BCTaBJICHBI
BEpTHKAIbHbIC HJIM TOPH3OHTAIBHBIE TEPMOJJEKTPUYECKHe MpeobpasoBarely,
BBITIOJIHEHHBIE M3 JUIJIEKTPHYECKOTO MaTepHaa ¢ BHICOKOH TEIIONPOBOAHOCTEIO, B
MacCHBE€ KOTOpBIX TOMeNIeHa KOHTypHas  apMarypa, cocrosmas U3
TEpPMODJIEKTPHYECKHUX IJIEMEHTOB, NPECTABIAIONMX CO0ON MapHble MPOBOJIOYHBIC
OTpe3KH, BBHIIOJHEHHBIE U3 PasHbIX MeTawioB M1 u M2, crasHHBIE Ha KOHLAxX
Mexay coboif TakuM o00pa3oM, 4YTO HX CHad COTHYTbl IIOA YIIIOM 90° u
pacIoNararoTcs BONM3M Hapy)XHOH IIOBEPXHOCTH KOPITyCa TEPMOJJICKTPHYECKOro
npeoOpa3zoBaTeNisi MapaUIeNbHO €H, HE Kacasch ee, caMH Mapbl MPOBOJOYHBIX
OTPEe3KOB PacCIONOXKEHBI TapaJUIeNbHO ApYr JAPYTy, obpasys I[l-obpasHsie psibl,
KpaifHye NPOBOJIOYHEIE OTPE3KH Kaxaoro I1-o0pasHoro psjfa TEPMOINIEKTPUIECKUX
npeoGpaszoBaTeliell, COCIUHEHB! IE€PEMbIYKaMi C OXHOMMEHHBIMHM KOJUIEKTOpaMH
3EKTPUYECKHMX 3apsA0B, KOTOpbie Hapamy ¢ (OTO3IeMEHTaMH COEIMHEHBI C
BEIXOZHBIMH  KOJUIEKTOpaMHM, HAKONHMTENbHBIM  OJIOKOM, IIMTaTeNbHBIM H
KOH/IEHCATHBIM HaCOCaMH U JPYTHMH ITOTPEOUTENAMH.

INpennaraemasi aBTOHOMHAs TeJHOTEPMOJJIEKTPHYECKas ONPECHUTENbHA
ycranoska (ATTD0Y) uzobpaxena Ha ¢ur. 1-9 (#a dur. 1 noxasax oOuyii BUL, Ha
dur. 2—7 oCHOBHBIE Y3JIbI U HX pa3pe3sl, Ha ¢ur. 8, 9 — y3el TePMOIEKTPAIECKUX
3JIEMEHTOB).

ATTAOVY comepXHUT NpAMOYrOJNBHBIA Kopmyc 1, BBINONHEHHBIH U3
MaTepHana ¢ BBICOKOM TeILIONPOBOJHOCTHIO, KpblIa 2 MOKpBITas CBEPXY

dhoTodNEeMEHTaMH 3 C HAKOMMTEIBHBIM OOKOM 4, BHYTpH Koplyca 1 pasmerleH
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HAKJIOHHBIM HCIIAPHUTENBHBIH JIOTOK 5 ¢ OOpPTMKAaMH, IHHIIE KOTOPOIO CHHU3Y
MOKPBITO CJI0EM  THAPOTEIIO3O0IAIHH 6, Iensdlpi IOJOCTh Kopiyca 1 Ha
BEPXHIOIO MCIAPUTENbHYIO Kamepy 7, CHab)XKeHHYIO BaHTY30M 8 c 3amlOpHBIM
KJIanaHoM 9 W HIDKHIOIO KOHJAEHCALMOHHYIO kamepy 10, cooOmarommxcst Mexy
coboii y GopToB Kopmyca | uepe3 BepTHKalpHBIE Ilequ 11, B BEepXHEM TOpLE
HAKJIOHHOTO MCTIApPHTENBHOrO JIOTKA 5 y TpaBoro TopLa Kopiyca 1 pacroyoxeH
BITyCKHOM KoJulekTop 12, mpencTapisionuil coOoH, 3ariylIeHHYI0 Ha TOpHax,
TOPH3OHTAIBHYIO HephOopHpoBaHHYyIO TpyOy, mepdopauus KOTOpOH BBHINOJTHEHA B
HAIpaBJIeHHN JBMXKEHUs NATATENBHOM BOJbI, COENMHEHHYIO TpybonpoBogoM 13 ¢
TIOTPYXKHBIM TIHTATENHHBIM HAcOCOM 14, IOMEIEHHBIM B BOJOEM C MOPCKOH
(MHHEpaIN30BaHHOM, COJEHOHM) BOMOM 15, HIDKHHHM TOpell HAaKJIOHHOrO
MCNIAPHTENBHOIO JIOTKA 5 COSIUHEH C BBIIYCKHOM TOPHU3OHTAIBHOW INEJBIO 16,
YCTPOEHHOM B JIEBOM TOpLie KopIyca 1, COeJMHEHHON C rHIPaBIM4ECKUM 3aTBOPOM
17, HUXKHSSA KOHIEHCAIMOHHAs KaMepa COCTOMT U3, PacCIlOJIOKEHHBIX CBEPXY—BHH3,
pacIpe/IeUTENLHOrO IapoBOro Kojuiekropa 18, mpeiacTapisiomero codoi moimyro
€MKOCTh, COCIMHEHHYIO CBEPXY C HCTIAPUTEIbHON KamMepo 7 Yepes3 BepTUKaJIbHbIC
mend 11 ¥ coobLarouyIocss CHU3y ¢ JHHUIEM Kopryca l, BEINIOJIHEHHBIM B BHJIE
psfia TPOMOJBHBEIX BEPTUKAJBHBIX Kamep 19, pacmonoXeHHbIX C HEKOTOPBIM
3330pOM MeXIy cOo0O# U COEAMHEHHBIX C JIEBOrO TOpLA CHU3Y C €MKOCTBIO VI
cGopa koHzeHcata 20, B KOTOpO} MOMEIeH KOHJCHCATHBIA Hacoc 21, mpu 3ToM
KOHJEHCAllMOHHAs Kamepa 7 Kopmyca 1, morpyxeHa B BomoeM 15, a yKIJIOHBI
HAKJIOHHOIO MCIApUTENHHOTO JIOTKA 5 ¥ JAHUIL NPOJONBHBIX BEPTUKAIBHBIX KaMep
19 HanpaBieHH B CTOPOHY BBIyCKAa MHTATENIBHOM BOIBI M €MKOCTH cbopa
KoHZeHcata 20 C YKIOHOM paBHbIM YINly €CT€CTBEHHOIO OTKOCa BOJIBL,
TIOBEPXHOCTU TOPLOB, OOPTOB M IHMINA HIDKHEH KOHIEHCAlMOHHON kamepsl 10
KopIyca | BHIIIONHEHBI ¢ BEPTHKAILHBIMH M TOPH3OHTAIBHBIMA rodpamu 22, Bo
BHYTPEHHHE I1a3bl KOTOPBIX BCTaBJICHbl BEPTHKAIBHBIC WK TOPH3OHTAJIBHBIC
TepMmodniekTpudeckie  mpeoOpazosarenu  (TOII) 23,  BHINONHEHHbIE W3
IOHUBJIEKTPUYECKOTO MaTepuajla C BBICOKOH TEILUIONMPOBOAHOCTRIO, B MaccHBe

KOTOPBIX IIOMELICHA KOHTYpHas apmarypa, cocTosIas W3 TEPMOIJICKTPUIECCKHX
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snemenToB (TDD) 24, MpeAcTaBIAIOMKX cO00H TapHbIe IPOBOJIOYHBIE OTPE3KH 25 U
26, W3TOTOBIECHHBIE M3 pa3HBIX MeTaioB M1 u M2, casHHbIe Ha KOHIAX MEXIY
co60i TakuM 00pa3oM, YTO UX CIlau 27 COTHYTHI IOJ YIJIOM 90° u pacrnonararoTcs
BOJIH3H HapyXKHOM MOBEPXHOCTH KOPITyCa TEPMOAJIEKTPHYECKOrO HpeobpasoBaTesis
(TDIT) 23 mapauiesbHO el, CaMy IPOBOJIOYHBIE OTPE3KU 25 ¥ 26 pacIONIOXKEHEI
napaenbHo ApYr ApYTy, obpasys [1-o6pasHbie psiasl 28, KpaiHHE IIPOBOJIOYHBIE
otpesku 25 u 26 kaxporo Il-obpassoro psma 28 TOII 23, coenuHeHsI
TepeMbIdKaMi 29 ¢ OJHOMMEHHBIMH KOJLUIEKTOPaMH SNEKTPHIECKHX 3apsaaoB 30 u
31, xoropele Hapsaxy ¢ (GOTOdIEMEHTaMM 3 COeJWHEHBI C BBIXOJHBIMU
KosutekTopamu (Ha ¢ur. 1-9 He 1oKa3aHbI), HAKOIUTENBHBIM OJIOKOM 4, HacOCaMM
14, 21 u apyruMHu mOTpeOHTENAMHU (COCAMHMTENBHBIE JJIEKTPONPOBOAA U IPYIUe
notpe6uTeny Ha ¢ur. 1-9 He IoKa3aHk).

B ocHoBy pabore mnpemmaraeMoit AI'TOOY MONOXEHO CBOHCTBO
(OTOITeMEHTOB 3 MpH BO3JEHCTBAM Ha HHX COJHEYHBIX JIydel 1peoOpasoBHIBaTh
BOCIIPHHATYIO COJMHEYHYIO SHEPTHIO B JIEKTPHYECKYIO U TEIUIOBYIO Hepru [A. c.
CCCP Ne1603152, MIIK F24 J2/32, 1990]. KpoMe TOro, H3roTOBJI€HHE KOHTYPHOH
apmatypsl TOIl 23 B Buge Il-00pasHbIX psagoB 28, COCTOSLIMX M3 MNapHbBIX
IPOBOJIOYHBIX OTPE3KOB 25 M 26, BHINOJHEHHBIX U3 Pa3HBIX METAJUIOB Ml u M2,
CHASHHBIX HA KOHI[aX MEXIy coOOM, KOTOpbie TpH HarpeBe BHYTPEHHHUX craeB 27
MPOBOJIOYHBEIX OTpe3koB 25 u 26 TOD 24 TOII 23 KOHACHCHPYIOIHMCS TapoM
BHYTPH KaMep 19 W OXJIaXACHHH NPOTHBOIOJOXHBEIX UM cmaeB 27 CHapyxw,
HaxoMIIMXcs B Masax ropp 22, oOpaileHHBIX K XOJOTHOM BOJAE, Ha HHX
YCTaHABIMBAIOTCA pasHBIE TEMIIEPATYPHI, B pe3yibTare Yero B [1-00pasHbIX psnax
28 nossercss Tepmodnekrpudectso [C.I'. Kanamuukos. DnexrpuuectBo. — M:
«Hayxka», 1970, c. 502-506). Kommonoska ACO-OI" (cBepxy — (OTOIIEMEHT 3,
CHM3y — KpBIIIKa 2) TO3BOIAET OJHOBPEMEHHO MPOU3BOAUTE ChEM TeImia ¢
dotosnementoB 4, ysenmuuBas >PQEeKTHBHOCTb MX PabOTHI, 32 CYET KOHTaKTa C
BOJZIHBIM IIAPOM, KOTOPEIA 06pasyeTcs 3a CUeT 3TOro TeIla MPU HarpeBe MOPCKOH
BOJBI, TEKYIEH M0 HAKJIOHHOMY HCIapHTENBHOMY JIOTKY 5, IIPHYEM ITOT XK€ nap

HarpeBaeT TNpH cCBoeil KoHmeHcaumu cmam 25 TOD 23, reHepupys
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TepMmodnekTpHuecTBo. [Ipu aToM, [T-06pasHoe pacnonoxenne TOD 24 B psgax 28
TOII 23 mno3BOJfAET 3HAUUTENIBHO YBEJIMYUTHE MX YACHBHOE KOJIUYECTBO,
NPUXOJAIIeecs HA EIWHMIy [OBEPXHOCTH KOHJEHCAIMOHHOW Kamepsl 10 n
OJHOBPEMEHHO YBEIWYMTh IUIONIAb TEIUIOOOMEHa, YBEIUYHBas CKOPOCTH
KOHJEHCAllM{ Mapa, a MapallelbHOe PACIOJOXKEeHHE ChaeB 27, OTHOCHTENIBHO
HapyxHo# mosepxHoctd TOII 23 yBenndMBaeT IIOIaNb KOHTaKTa craeB 27 ¢
OXJIaXaeMOl (HarpeBaeMoi) IOBEPXHOCTSMH, YTO HMHTEHCH(GHUHMPYET IpoLece
TemnooOMeHa MeXIy IPOTHBOIONIOXKHBIMU crasMu 27. KpoMme TOro, BBITNIOJTHEHHE
JHUIIA Kopiyca | B BHE MapauleNbHBIX BePTUKAIbHBIX Kamep 19 MHOrokpaTHO
yBeJIMYMBaeT IUIOMANb TEIUIOOOMEHA M, COOTBETCTBEHHO MNPOU3BOIUTENBHOCTD
YCTAHOBKM IO ONPECHEHHOW BOAE M  KOIMYECTBY  BbIPaOaThiBacMOTO
TEpPMOdJIEKTpUYECcTBa, a coequHeHre TOII 23 BepTHKaNbHBIX M TOPH3OHTAJIBHBIX
psifoB 28 Mexmy coboii Yepe3 KOJUIEKTOPHI C OJHOMMEHHBIMH 3apsmamu 30, 31
3HAYUTENHHO YIIPOIIAET KOHCTPYKIHIO U CHHXKAET DJIEKTPUIECKOE COIPOTHBIICHHUE
ternu TOIT npu reHepupOBaHUU TEPMOIJIEKTPHYIECTBA.

AI'TO0Y pabGoraer cieayrommM obpazoM. Kopmyc 1 morpyxaercs B
BOJOEM C MOPCKOW (MHMHEpaIM30BAaHHOW, CONEHOM) BOJOH 15 Takum obpazom,
4TOGB! GOJIBIIAS YacTh KOHAEHCAMOHHOM Kameps! 10 kopmyca 1 Obuia morpyxeHa
B BojoeM 15, BBIIyCKHass TOpPH3OHTAJIbHAsg IIEJb 16, coeaumHeHHas C
THAPO3aTBOPOM 17 HaxOOMIMCh HaJ YPOBHEM BOJBI B BOJIOEME 15, a xpbimka 2
ObUIa TOPHM3OHTAIBHOMW (i1 oOecredeHHss PABHOMEPHOIO IIpHEMa COJHEYHBIX
Jydeil B TeueHHe cBeToBOro jus). Takoe monoxeHue kopmyca 1 obecrieunBacTcs
WM COOTHOILIIEHHEM MEXKIY €r0 BECOM M IIEHTPOM TSDKECTH, MJIM YCTaHOBKOM €ro Ha
sikops (moruiaBku). Jlanee K BIyCKHOMY KoJulekTopy 12 uepes tpy6omposox 13
TIPUCOEMHSIOT TOTPYXHOM NHTAaTeNbHBIA Hacoc 14, rIyOHHY MOTpYXEHHA
xotoporo H BHIGHpaIOT U3 ycnoBHi OTCYTCTBHS B BOJE MEXaHMYECKHMX 3arpsi3sHeHUH
M BKJIIOYAIOT ero B pabory. IIpu majeHHWH CONHEYHBIX Jyued Ha INOBEPXHOCTh
$OTO3TeMEHTOB 3 B HHX OCYLIECTBISIETCS NpeoOpa3oBaHHe BOCIPUHATOH
CONHEYHOH SHEPrHH B OJJIEKTPMYECKYI0O M TeIUIOBYIO OJHEPrvu. YCTOHYMBAsA H

shdexTuBHas paboTsl GoTodTeMeHTOB 3 0becneunBacTCs HENPEPHIBHEIM OTBOAOM
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TEIUIa OT HUX, KOTOPBIH OCYIECTBISAETCS TEM, YTO, [IONy4eHHasd B pOTOINEMEHTAX 3
B pe3yibTaTe TpaHC(HOPMAIUK COJTHEYHON SHEPIHH, TENJIOBAas SHEPTHsi COBMECTHO C
HONYYEHHBIM BOISHBIM I1apOM, HENPEPHIBHO OTBOMUTCS Y€pe3 CTEHKY KPBILIN 2,
BBIIOJNIHEHHYIO W3 MaTepHalla C BBICOKOHM TEIUIONMPOBOAHOCTBIO, B MCIAPUTENbHYIO
xamepy 10. ITpu 3TOM, B Ha4aIbHBIH HepHO PabOTEI C3 MCIIAPUTENBHOH KaMephbl 7
yepe3 BaHTY3 8 IPU OTKPHITOM 3allOPHOM Kianane 9 CTpaBIMBAcTCA BO3NAYX, [1OCTIC
yero KiamaH 9 aBTOMAaTHYECKM 3aKphlBaeTcs. B HcmapuTenbHOW kamepe 7
TIOCTYIHBIIEE TEIUIO PACXOIyeTcs Ha HarpeB MUHEPAIM30BaHHOH TUTATEIbHOM
BOJIBI, JBIOKYIIEHCS 110 HAKIOHHOMY HCIApUTENIbHOMY JIOTKY 5 B CTOPOHY €TO
HIDKHETO TOpLia CAMOTEKOM 3a cHeT ero ykioHa. [Tocie/iuss monaeTcst B HAKJIOHHbIH
VMICTIApUTENbHBIN JIOTOK 5 MATATEIBHBIM HAacOCOM 14 uepe3 BIIyCKHOH KOJIIEKTOD 12,
NPEACTABISIOIMAM  COOOM, 3arjylleHHYl0 Ha  TOpIaX, COPH30HTAIBHYIO
nepdopupoBanHyio TpyOy, nepdopals KOTOPOH BBIIIOJIHEHA B HAIpaBICHHH
JBMOKEHHS TIMTATeNIbHOM HarpeBaeMoi BOJbI, YTO O0ECIEYMBACT €€ PaBHOMEPHOE
pacIpejiefieHde MO IMMPHHE II0JIOTHA HAKJIIOHHOTO HMCIapUTENBHOTO JIOTKA 5.B
npolecce HarpeBa MHHEpalM30BaHHas BOJa, HArpeBaeTCs M0 TeMIepaTyphl
GonbIIel, YeM TeMIlepaTypa BOABI B BojoeMe 15, Y4acTHYHO HCIapseTcs, a ee
HEHMCIIapHBIIAsACS YacTh CAMOTEKOM IlepeMellaeTcs MO MOJOTHY JIOTKa 5 10 €ro
HIDKHErO TOPIA U Yepe3 TOPU3OHTAIBHYIO BHITYCKHYIO Iiellb 16 B rHapo3aTBoOp 17
cnuBaeTcsd B BojoeM 15 (rumpo3arBop 17 npeaoTBpainaeT BhITyCK BOASHOIO I1apa B
aTMoc(epy NP TOBHIIIEHHH BHYTPEHHEro JaBIEHHs B MCIAPUTENIBHON KaMepeH 7
¥ TIOMafaHKe BO3AyXa B Hee MpH CHIDKEHHH BHYTpEeHHero Japienus). [lonydeHHbIH
B TpolLecce HarpeBa NHUTATeNIbHOM BOJbI HACHIIEHHBIN BOASHOM 1ap, 4epes
BepTUKaIbHbIe Iy 11 MocTymaeT B HIDKHIOIO KOHICHCALMOHHYIO KaMepy 10
Yepes paclpefelUTeNbHbIH IapoBodl Kojuekrop 18 wu pacmpenensercs Mo
IPOOJIGHBIM BEPTHUKAIBHBIM KaMepaM 19, rie KOHASHCUPYETCs, B pe3yIbTaTe 1ero
IpH BHIXOJE HA CTALMOHApHEI peXMM paboOTHl ONPECHUTENs, JaBlIeHHe B
KOH/ICHCAILIHOHHOMN Kamepe 10 Bcerga MeHbINe, YeM B MCIIAPUTEIBHON Kamepe 7.
KoHIeHcaysl BOASHOTO Mapa, HOJIYYEeHHOIO B WCIApHTENbHOH Kamepe 7, B

KOHIEeHCAllMOHHOM kamepe 10 ocymecTBiusieTrcs B pe3yJsibTare Iporecca
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TeIUIONepeayll OT Ilapa uepe3 CTeHKH IIOBEPXHOCTh TOPLOB, GOPTOB H AHHII
IPOMOJBHBIX BEPTHKAIBHBIX Kamep 19, BBIMOJHEHHBIX C BEPTHKAIBHBIMA U
rOPM3OHTATPHBIMA TodpaMu 22, BO BHYTPEHHHE I1a3bl KOTOPBIX BCTABJICHDI
BepTHKalbHble W ropusoHTansHeie TOII 23, ¢ MaccuBOM Goliee XOMOIHOM BOZBI B
Bojoeme 15. Ilpu 3TOM, TONyYeHHBIH HACHINIEHHBIH IIap C TeMIepaTypou tn
KOHTAKTHpYeT C BHyTpeHHe# moBepxHocThio TOII 23 HarpeBas BHYTpPEHHHE CIlau
27 HpOBONOYHEIX OTpe3KoB 25 u 26 TOD 24 no Temneparyps! t;. ONHOBPEMEHHO,
nosepxHocTs TOII 23, obpallieHHas K BOJE, OXJIAXKIAETCS B pe3ylNbTaTe KOHTAKTa
rodpa 22 ¢ Bonoit. Terno, BolAeNsONIeeCs B pe3ylbTate paboThl HOTOIIEMEHTOB 4
OT COJHEYHBIX Jy4ei, B KOHEYHOM HTOre, BO MHOIOM TpaTHUTCS Ha HarpeB
BHYTpeHHuX cmaeB 27 TOD 24, a xonoz, NOCTyNaloui OT BOIBI OXIAXNIAeT
HapyxHbie crad 27 3tux xe TOD 24 1o Temnepatypsl t, B pe3ylIbTaTe 4ero Ha
TIPOTHBOIIONOXHBIX Crasx 27 BO3HHKAeT PasHOCTh Temmeparyp (ti—tp), a B Il-
00pasHbIX psigax 28 MOSABIAETCS TEPMOIJIEKTPUYECTBO, KOTOPOE MOCTynaeT B
KOJUIEKTOpH! OofHOMMeHHbIX 3apsiioB 30 u 31. IlomydenHoe Moz BO3AEHCTBHEM
CONHEYHBIX Jydell dJNeKTpudeckas OHeprus U3  (oTodneMeHTOB 4 H
TepModnekTprdecTBo M3 TOII 23 yepe3 BBIXOIHBIE KOJIEKTOPHI (Ha ¢wur. 1-9 He
MOKa3aHbI), MOCTyIaeT B HAKONHTENbHBIM ONOK, TAe  OCYyLIECTBIACTCH
TpaHc(hOpMAIIKs HANPSDHKEHUS, CHIBI TOKa H HAKOIUIEHHE DJIEKTPUIECKOH SHEpruH,
4acTh KOTOPOH pacxoiyercs Ha NpHBOA HacocoB 14 w 21, a npyrag 49acTe
HaIpaBJIseTCs APYTUM HoTpebuTesiM (Ha ¢ur. 1-9 He nokasaHsl).

IMony4yeHHBI KOHIEHCAT CaMOTEKOM 3a CYeT YKJIOHa THHUII MPOAOIBHBIX
BepTHKATBHBIX Kamep 19 IBroKeTCs 10 KaHasaM, oOpazoBaHHbIM psifamu TOII 23 m
CTeKaeT B €MKOCTh i cOopa koHjaeHcara 20, COEIMHEHHYIO B JIEBOM TOpLE C
JHAIIAMY KaMeph! 19, HaKaIIMBaeTCsA TaM B HacocoM 21 1ojiaeTcst OTpeOHTeIo.

BricoTa GOPTHKOB A, HAKJIOHHOTO NCIApUTENBHOTO JIOTKa 5, IIMPUHA
BepTHKANBHBIX mmenedt 10 A, BEIOMparoTCd M3 YCIOBHS HEIONYIUECHHUS MepeBa
IIATATEFHONM BOIBI M CBOGOJHOIO IpoXoja Mapa NpPH MaKCHMalbHOW Harpyske
onmpecHutens. IllMpMHa TOPH3OHTANBHOM BBITYCKHOHW IUend Az  JODKHA

obecrieunBaTh CBOGONHEIM CIIMB HArPETOM MUTATENBHOM BOABI B ruaposarsop 17 u
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Jajee B BOAOEM 15, uro mpoBepseTcs a’pOJHMHAMHYECKHM U THAPABIMYCCKUM
pacueramu. J[TMHA HAKJIOHHOTO HCIIAPHTENHHOTO JIOTKA 5 BEIOMpAeTCs U3 yCIOBUA
MUHUMAJIBHOTO OTJIOKEHHUS COJie Ha ero NOBEPXHOCTH, IIUpWHA NPHHUMAETCH,
MCXONSI W3 YCIOBHH OOecreueHHss PAaBHOMEPHOTO DACIpENeNeHHs MUTaTeIbHON
BOABl HAa IIOBEPXHOCTH MO €ro UIMpHHE M JjMHe. PasMmepbl, KOIMYECTBO
HapajUIeNbHBIX BEPTUKANBHBIX KaMep M IIar MeXIy HUMH ONPEIeIIsIOTCS TEXHHKO—
SKOHOMHYECKHM pacdeToM. llpomssopurensHOCTh mpeanaraemoii — AI'TOOY
MOXHO YBEIHYHWTH IIyT€M pa3MEILIeHUs MNapaliej]bHO HECKOJIbKHX HaKIOHHBIX
HCIIApUTENILHBIX JIOTKOB 5 B ONHOM Kopyce 1.

KonudecTBo (poTO3IEMEHTOB 3, pasMepsl Kopiryca 1 M KpBIIKHU 2, IIyOnHa
" IOrPY>XEHHUs MIPOJONBHBIX BEPTHKAIBHBIX Kamep 19 B BoAy, pasMepsl U IIar MEXIy
rodpamu 22, UX IIMHY ONPEAEISIOT B 3aBUCHMOCTH OT HapyXHbIX yCIOBHH MeCTa
YCTaHOBKH (TeMIlepaTypbl Hapy>KHOTO BO37yXa, TeMIIepaTypbl BOJbI, COJHEYHOTO
ocBelieHns) M TpeOyemoit MomHOcTH. BenuvumHa pa3sHOCTH JJIEKTPHYECKOrO
MOTeHIMAJa Ha BBIXOJHBIX Kolnektopax (Ha ¢ur. 1-9 He TmoOKa3aHBI), Cuia
JIEKTPUYECKOTO TOKA 3aBHCHAT OT  XapaKTePUCTHK  (OTO3NEMEHTOB 3,
TIPOJIOIKUTENFHOCTH M MHTEHCHBHOCTH CONHEYHOIO OONYydYeHHs, XapaKTepHUCTUK
Map METAIOB M3 KOTOPHIX M3TOTOBJIEHBI NIPOBOJIOYHBIE OTPE3KH 25 U 26, uucia
TOD 24 u TDOII 23 B [1-06pasHex panax 28 u uX 4yucia B Kamepax 19, a Takxke
PasHOCTH TeMIlEpaTyp Ha MPOTHBOMOJOXKHEIX cmasx 27 TOD 24. IlomyuyeHHsii
3NEKTPUYECKUH TOK, MOMHMO ofecredenus paboTsl Hacocos 14 u 21, MOXHO
MCIIONIB30BaTh I OOCIY>XKHBaHHs PA3MYHBIX TEXHHYECKMX YCTPOMCTB, a TaKXKe
oGorpeBa M OCBELICHHs JXHIbIX W IPOM3BOJCTBEHHBIX NOMELIEHWH Ha Oepery
BOAOEMA.

Ipennaraemas  AI'TOOY  nosBoiseTr  OXHOBPEMEHHO  IIPOBOJUTH
MAacIUTaGHBIH MPOLIECC ONpPECHEHHs MOPCKOM WM MHHEPalM30BaHHOW (ColeHoi)
BOZBI HEIIOCPEICTBEHHO B CaMOM BOJIOEME, TPAHCHIOPTHPOBKY €€ IOTpeOHTeNto U
TeHEpHUPOBATh JJIEKTPHYECTBO 33 CYET MCIONB3OBAHUS CONHEYHOH SHEPTHH U
HH3KOIIOTEHIIHANBHOMN SHEPIMH MUHEPATH30BaHHOM (MOpPCKOit) BoJbl. KoHCTpYKIUs

npexnaraemoit AT TOOVY B pesynpTaTe yCTpOHCTBA BaHTy3a B KaMEpe HMCTIApCHUSA
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obecredrBaeT BO3MOXHOCTh YAaJeHHs BO3AyXa M3 HEE€ B MEpUOA  3aIycKa
YCTAHOBKHM, HCKIIOYAET ONACHOCTH IIPOCKOKA Napa W3 MCIIapUTEeNbHOM KaMmephl B
HApYXXHYIO aTMOC(epy U MOJCACHIBaHMs BO3IyXa B Hee NPU KOJIEOaHHAX NaBICHUS
B Tpolecce pabOTHI 3a CYET COeJMHEHHMs BBIIYCKHOM INENU C FHUAPO3aTBOPOM,
YBEIMYMBAET  NPOM3BOAUTENBHOCTH  YCTAHOBKM IO JUCTHILIATY U
TEPMODIEKTPHYECTBY 32  Cd4eT  yBeIM4eHHs  IUIOIAM  TeIUIoOOMeHa
KOHIAEHCAI[HOHHOM KaMepbl U COeAWHEHHs TEPMOIJIEKTPUYECKUX EMEHTOB Yepe3
KOJIEKTOPEI OJHOMMEHHBIX 3apsoB, YTO, B KOHCYHOM CYETe, YBCIMYHUBACT €€

3¢ (GeKTUBHOCTD



dopmyna u3o6peTeHus
ABTOHOMHA S 'EJIMOTEMOSJIEKTPUYECKA
OITPECHUTEJIbHAA YCTAHOBKA

ABTOHOMHAs  TeJIHOTEPMOJJIEKTpUYECKas  ONPECHUTENbHAs  yCTaHOBKa,
coziepXamas NpPSMOYTOJBHBEIA KOPILYC, BBINONHEHHBIH W3 Marepuaia C BBICOKOH
TEMNIONPOBOAHOCTBIO, KpHIIA KOTOPOTO IIOKPBITA CBEPXY (POTOIIEMEHTaMH C
HAKOMHMTEIGHBIM OJIOKOM, BHYTPH KOpIyCca pa3MelleH HAaKIOHHBIA HMCIapHTeTbHBIN
JIOTOK, JEeNSIIHHA HOJOCTh KOpIyca Ha UCMIApUTENbHYIO H KOHICHCAIIMOHHYIO KaMepEl,
coof0Iaromuxcs MeXay coboil y GopToB KopIyca 4epe3 BepTHKalbHBIC IICIH, B
TOpIAX KOpIyca ¥ JIOTKA pacIloONOXEHBI BIIYCKHOHM KOJUIEKTOp, COSIMHEHHBbIH ¢
TIIOTPYXKHBIM MHUTATEBHBIM HACOCOM, M BBIIYCKHas TOPH30HTabHad WIETb, AHHIIC
KOpIyca COEIMHEHO ¢ E€MKOCThIO JUIi cOopa KOHIEHcara, B KOTOPOM TIOMeEIIeH
KOHIECHCATHBIM HACOC, KOHJIEHCALIMOHHAsI KaMepa IOrpy>KeHa B BOJIOEM, YKIIOH JIOTKA
HampaBjeH B CTOPOHY BBITyCKa IIMTATENbHOM BOJBI, BHYTPEHHSS TOBEPXHOCTDH
TOPLIOB, GOPTOB ¥ JHUINA KOHJECHCAIMOHHOM KaMephl BBITIOJIHCHA C BEPTUKAIbHBIMU U
TOPM3OHTATBHBIMH TO(QpaMy, B Ta3bl KOTOPHIX BCTaBIEHBl TEPMOIJIECKTPHYECKHE
npeoOpa3oBaTelii, B MAacCHBE KOTOPHIX IIOMELIEHbI TEPMOIIECKTPUIECKHE SIIEMEHTH,
IpECTAaBIAIONUX CO00i MapHble NMPOBOJIOYHLIE OTPE3KH, BBIIOIHEHHBIE U3 Pa3sHBIX
metasioB M1 u M2, criasgHble Ha KOHI[AX MEXAy COOOH MOJ yrioM 90°, o6pazys IT-
o6pasHble psIbl, KOTOPBIE COBMECTHO C (POTO3JIEMEHTAMU COCAUHEHB! C BBIXOIHBIMH
KOJIIEKTOpaMH, HAKOITUTENBbHBIM GJIOKOM, MUTATENbHBIM H KOH/ICHCATHBIM HACOCAMH U
APYTHMH TOTPeOHTENAMH, OTIMYAOINASCS TeM, 9TO Kamepa HCTapeHus CHabXeHa
BaHTY30M C 3aIlOPHBIM KJIallaHOM, BBIITyCKHas IIEjIb KaMephl UCTIapCHHMsl COSIMHEHA C
THIPO3aTBOPOM, HIDKHSS KOHIEHCAllMOHHAs KaMepa COCTOUT U3, PacCIIOJOXEHHBIX
CBEpXy—BHU3, PacIpe/IeHTENbHOTO NApOBOro KOJLIEKTOPa, MPEICTaBIISIOLIEro coboi
IONYI0 €MKOCTh, COSIMHEHHYI0 CBEPXY C MCIApHTENbHOW KaMepoH BepTHKaJbHbIE
e, a CHU3Y, COOOIIaroIIerocs ¢ JHUINEM KOpIyca, BBINIOJHEHHBIM B BUJE psja
IPOJOJIBHBIX BEPTHKAIBHBIX KaMep, PacHONIOKEHHBIX ¢ HEKOTOPBIM 3a30pOM MEXIY

co00OM M COEIMHEHHBIX C JIEBOTO TOpLa CHHU3y € €MKOCTBIO AJIA c6opa KOHACHCATA,
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IIpUYEM YKJIOHBI JHHMIN MPOAOJIBHEIX BEPTHKAIBHBIX KaMep HalpaBiCHbl B CTOPOHY
BBINTyCKA IKUTATENIHHOM BOAB M €MKOCTH cOOpa KOHIEHCaTa ¢ YKJIOHOM PaBHBIM YTy
eCTECTBEHHOIO OTKOCA BOABI, a COSIMHEHMS TEPMOIJIEKTPHYECKHX dineMeHToB B I1-
00pasHBIX psgax TEPMOINEKTPHYECKMX MpeoOpasoBaTesiell OCYLIECTBIAIOTCS Hepes

NEePEMBIYKH U KOJUJICKTOPBI OTHOMMCHHBIX 3apsaa0B,

Az
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EATIB/OI1-2
EBPASMHUCKOE IATEHTHOE BEOMCTBO

OT‘[_IET O HATEHTHOM HOMep €Bpa3uiCcKON 3asiBKU:

ITIOUCKE 201900252
(ctates 15(3) EAIIK u npasuno 42
INarenTHOM HHCTpYKLMU K EATTK)

Jara nonaun: 22 Mas 2019 (22.05.2019) [Jlata ucnpawmsaemoro npropurera:

HasBanue usobperenus: ABTOHOMHas FEJIMOTCPMOIJIEKTPHUECKAs ONPECHUTEIbHAst YCTaAHOBKa

3assutens:  PEJIEPAJIBHOE T'OCYIAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIbHOE YUYPEXJIEHUE
BbICLIETO OBPA3OBAHMSA "IOI0O-3AIIA JHbIM T'OCY JAPCTBEHHbBIM YHUBEPCUTET(IO3I'Y)

D HexoTopsie MyHKThI GOPMYJIbI HE MOAJTENKAT MOMCKY (cM. pasaen I qonosHUTE BHOrO JIMCTA)
Eannctso uzo6perenusi He co6aioaeHo (cm. pasaen I A0MoIHUTENLHOTO JIHCTA)

A. KIACCU®UKALIMA ITPEIMETA U30BPETEHUA:
MIIK: CO2F 1/14 (2006.01) CIIK: CO2F 1714 (2013-01)
CO2F 103/08 (2006.01) CO2F 2103/08 (2013-01)
CO2F 2201/009 (2013-01)

Cornacno MexyHapoaHo# mateHTHoi kiaccuduxaumu (MITK) uam HaupoHansHo# kiaccuukaimu 1 MITK

b. OBJIACTb ITOMCKA:

MuHHMYM NPOCMOTPEHHON AOKYMEHTALMHU (cHcTeMa kiaccudukaumu 1 uHaekesl MITK)

CO2F 1/14, 103/08

Jlpyras npoBepeHHas JOKYMEHTaLUs B TOH Mepe, B KakoH OHa BKJIIOYeHa B 00J1aCTh MoMcKa:

B. IOKYMEHTbBI, CYUTAIOILIUECA PEJIEBAHTHbIMU

Kareropus* CCbIIKH Ha JOKYMEHTHI C YKa3aHHEM, [A€ 3TO BO3MOXHO, PENEBAHTHBIX YacTeit OtHoOCHTCS K ITyHKTY Ne

A RU 2622441 C1 (PEJJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/DKETHOE 1
OBPA3OBATEJIbHOE YUYPEXJIEHHME BbICIHEI'O OBPA30OBAHIA
"FOT'O-3ATIA IHBIA TOCY TAPCTBEHHbIN YHUBEPCUTET") 15.06.2017

A RU 2567895 C1 (PEJAEPAJIBHOE IOCYJAPCTBEHHOE BIOJXKETHOE 1
OBPA3OBATEJIBHOE VUYPEXXJEHUWE BbLICILEI'O OBPA3OBAHUWA
"IOr'O-3ATIA IHbII TOCYIAPCTBEHHbIM YVHUBEPCUTET") 10.11.2015

A CN 102674490 A (ZHEJIANG UNIVERSITY) 19.09.2012 1

A CN 104925886 A (TIANJIN JIUHE JINGE SHIP INDUSTRY CO LTD) 23.09.2015 1

A EP 2862842 A1 (KOREA INSTITUTE OF MACHINERY & MATERIALS) 1
22.04.2015

NOCACAYIOINE NOKYMEHTHI YKa3aHbl B MPOAOJLKEHHUH l'pa('bbl B D JaHHbIC O MAaTCHTax-aHaJlorax yka3aHsel B IPHIOKECHHH

¥ Ocoble KaTEeropHH CChIIIOUHBIX JOKYMEHTOB! "T" 6onee NO3AHMN JOKYMEHT, ONyONMKOBAHHBIA NMOC/E AAThI
"A" DNOKYMEHT, onpelensiouuii obumit ypoBeHb TEXHHKH NPUOPUTETA U NPUBEAEHHBIN U1 TOHUMaHKUS u300peTeHns
"E" 6onee paHHuWil NIOKYMEHT, HO ONYOJIMKOBAHHbI Ha AaTy "X" nOKYMeHT, uMelouit Hanbonee 61U3KOE OTHOLWIEHHE K NIPEAMETY
noaauu eBpasMiicKoi 3asaBKH WK NOCTE Hee noucka, nopoyauinii HOBU3HY WM U306peTaTe/IbCKU YPOBEHD,
"O" NOKYMEHT, OTHOCAHIUHCS K VCTHOMY PACKPBITUIO, YKCHOHHU- B3AThIH B OTAENLHOCTH
POBAHMIO U T.A. "Y" nOKYMEHT, uMerowuit Hanbonee GIM3KOE OTHOLWEHHE K NPEAMETY
"P" ROKYMEHT, ony0IHKOBAHHbIM OO AATHI MOAAYH €BPA3HICKON NoUCKa, nopoyaumit u3o06perarTebCKUil YpoBEHb B COMETAHUH C
3a8BKU, HO NOCNE JATHl UCPAWLIHBAEMOrO NPUOPUTETA APYPUMM TOKYMEHTAMHU TOM e KaTeropuu
"D" NOKYMEHT, NpUBEACHHBII B €Bpa3HICKOil 3asBKke "&" NOKYMEHT, ABNSIOMMACA NAaTEHTOM-aHAJIOrOM
"L" NOKYMEHT, IPUBEACHHBIH B IPYrUX LESX
Jlata NeHCTBUTENLHOrO 3aBEPIICHHS MATEHTHOrO MOMUCKa: 14 okta0ps 2019 (14.10.2019)
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