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[0 TEKy4el cpene ¢ eMKOCTBIO, COAepIKalled KHUAKOCTb, 00pa3yIoUIyl0 a’3po30Jib, HarpeBaTEIbHBIN
AIIEMEHT, KOTOPBIA ()YHKIIMOHATIHHO COSTUHICTCS C ITyTEM [UIS TeKy9Iel CpelIbl, IpuieM HarpeBaTeIbHbIH
9JIEMEHT BBINOJIHEH C BO3MOXKHOCTBIO HarpeBa >KHJIKOCTH, 00pa3yIollei aspo30iib, KOT1a OHA HaXOAUTCS
BHYTPH IIyTH JUIA TEKy4YeH Cpelbl, A1 TEHEPUPOBAHUS a3PO30JIsL, yCTPOHCTBO MUTAHUS JJIS YIIPABICHUS
MOIIHOCTBHIO, TIOJaBaeMON Ha HArpeBaTeIbHBIA 3JTEMEHT Ul YIPAaBICHUS TEIUIOBOH MOIIHOCTEHIO
HATPEBATEILHOTO 3JICMEHTA, U KOHTPOJUICD JUIsl YIPABJICHUS YCTPONCTBOM MUTAHUS JJIsI BBIOOPOYHOTO
BBITTOJTHEHHS TIEPBOI1 ITO/1a4M MOIITHOCTH Ha HATPEBaTEIbHBIA AJIEMEHT Ui NCTIAPCHUS YaCTH JKUIKOCTH,
oOpasyromieif a’po3onb, Uit 00pa30BaHMS Ta30BOTO 3a30pa Iepel BBHITOTHCHWEM BTOPOW MOAAYU
MOIITHOCTH Ha HAarpEBATEIbHBIN JIEMEHT, IIPH 3TOM Ta30BEIi 3a30p COJACPKUT 00JIACTh MyTH IS TCKy4eh
Cpezpl, HaXOAALIYIOCS B KOHTAKTE€ C HAarpeBaTelbHOM IMOBEPXHOCTHIO HATPEBAaTEIBHOTO AJIEMEHTA, B
KOTOPOH KHIKOCTH, 00pa3yIomIas a3p0o30Jib, UCTIApsIeTCs C 00pa30BaHUEM ra3a, IIPH STOM IIepBas Moaava
MOIIIHOCTH UMEET 3HaUeHHE HIKE BTOPOU MOJ]a4l MOIITHOCTH.
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YCTPOVCTBO U CITOCOB VJIVUIIIEHUS TEHEPUPOBAHUS ADPO30JIS B
AJIEKTPOHHOU CUT' APETE

(0001) Hacrosimee n3o0OpereHue B 1IeIOM OTHOCUTCSI K CUCTEMaM U YCTPONCTBAM,
TeHEePHPYIOIINM a3p030Jb WK Map, OoJiee KOHKPETHO K criocobam yrnpaBieHHs
reHePHPOBAHUEM a3PO30JIsI WIIH Mapa ¢ MOMOLIBIO JKUIKOCTH, 00pa3yroLIel a3po30iib, KOTOPYIO
MOKHO HAarpeBaTh JUIsl TOJYYSHHST a3PO30JIsl IS BABIXAHUS TIOJIb30BATENIEM.

MPEAITOCBIJIKU M30BPETEHUA

(0002) Hcnonp3oBanue cucTem, FreHEPUPYIOIINUX a3p030J1b, TAKKE U3BECTHBIX KaK
3neKTpoHHbIe curapeTsl (e-curapetsl, EC), anexTponHble cucteMsl foctaBku HUKOTHHA (ENDS),
3JIEKTPOHHBIE CHCTEMBI JIOCTABKH MTPOAYKTOB, He ABJIIOIIIXKCS HUKOTHHOM (ENNDS),
3JIEKTPOHHBIE KypHUTenbHbIe ycTpoticTBa (ESD), mepcoHanbHble HCTAPUTENbHBIE YCTPONHCTBA
(PV), ycrpoticTBa 1Jist BABIXaHUS, YCTPONCTBA IJIsl TAPEHUSI, KOTOPBIE MOTYT OBITh
UCTIOJIb30BaHbI B KQUECTBE AJTbTEPHATUBBI TPAIUIIMOHHBIM KYPHUTEIbHBIM U3JENUSIM, TAKUM KaK
CUrapeThl C KYPHUTEIbHOH YacThIO, CHTapbl U TPYOKH, CTAHOBHUTCS BCe OoJiee MOMYJISIPHBIM U
IIAPOKO pacrpocTpaHeHHbIM. CaMble 4aCTO UCTIONb3YEMbIE SJIEKTPOHHBIE CUTapeThl, KaK
NPABUJIO, MMUTAIOTCS OT OaTapen M B HUX UCIOJIB3YETCS PE3UCTOPHBIN HArpeBaTEIbHbIN 3JIEMEHT
11l HArpeBa U PaclbUICHUS JKUAKOCTH, COAep Kaliell HUKOTHUH (TaK)Ke U3BECTHON KakK *KUIKOCTb
IS 3JIEKTPOHHBIX CHUTapeT, XXUAKOCTD [T €-CUrapeT, e-)KUAKOCTh, COK, IbIMOBOH COK,
KYPUTENIbHBIN COK, COK JJIs 3JIEKTPOHHBIX CUrapeT, TeKydasl cpefia JUIsl SJIeKTPOHHBIX CUrapeT,
MacJIo JUIsl TapeHust), Ui 00pa30BaHUsI HUKOTHHCOEPIKAIEero KOHASHCALMOHHOTO a3PO30JIs
(4acTO Ha3BIBAEMOTO MTAPOM), KOTOPBI ITOJIB30BATENb MOKET BABIXaThb. APO30JIb MOYKHO
BABIXATh Y€pe3 MYHIIITYK, YTO B CIIy4ae ¢ a3pO30JsIMU, OOPA30BAHHBIMU U3 JKUIKOCTEH JJIsI
SJIEKTPOHHBIX CUTAPET, COACPIKALINX HUKOTHH, MOKET MPUBECTH K TOCTABKE HUKOTHHA B
JIETKUE, TOPJIO, POT U T. 1. TTOJB30BATEIS, U a3PO30JIb, KOTOPBIHA BBIIBIXAETCS TIOJIB30BATENIEM,
OOBIYHO IMHUTHUPYET BHEIIHUI BHI IbIMA OT TPAAULIMOHHOTO KYPUTEJILHOTO U3IENus. XOTs
BBIXaHUE a3PO030Jis CO3aeT (PU3NIECKOE OMIYINEHUE, KOTOPOE CXOAHO C TPATULIHOHHBIM
KypeHHEM, BPEIHbIE XUMHYECKHIE BEIIECTBA, TAKUE KAK MOHOOKCHJ yIJIepoaa U CMOJIa, He
TOJKHBI 00Pa30BbIBATHCS HITH BIIBIXATHCS B KAKUX-THOO 3HAUNUTENIbHBIX KOJIUYECTBAX IO
CPaBHEHHIO C TOPIOYMMH KYPUTEIbHBIMU POAYKTAMH, TIOCKOJIBKY B JAHHOM CJIy4ae TOpeHue
OTCYTCTBYET.

(0003) B TpaaunMOHHBIX 371€KTPOHHBIX CUTapeTaxX, OMMUCAHHBIX BBILIE, )KUIKOCTb YEPe3
HeOOoJbIINe KaHAJIbl BBOJUTCS] B KOHTAKT C PE3UCTOPHBIM HAIPEBATENIbHBIM 3JIEMEHTOM, T7€ OHA
HarpeBaeTcs U UCTapsIeTCs, HApUMep, MOCPEACTBOM (PUTHIIS, UMEIOIIETr0 MHOXKECTBO

HeOOJIBIINX KAHAJIOB, 110 KOTOPBIM JKUIKOCTb IIEpEMELIAeTCsl U3 pe3epByapa K HarpeBaTeIbHOMY
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OJIEMCHTY. OI[HaKO B TPAAULIMOHHBIX 3JICKTPOHHBIX CHUIrape€Tax He6OJ'IbH_II/Ie KOJIN4YeCTBa
HEXEJIAaTCJIbHBIX XUMHWYCCKUX COGI[I/IHGHI/IP'I, HarpuMmep, HO 663 OrpaHu4cHUs, aJIbACTUAO0B, TAKUX
Kak popmanbaerun, oOpasyroTCs B POLECCEe UCITAPEHMS 110 IPUYHMHAM, KOTOPBIE A0 CUX IOp He
MOJIHOCTBIO MOHSTHBI, OJJHAKO CUYUTAOTCS PE3YJIbTATOM JIOKAJIbHOTO TOPEHUS KUAKOCTH JIJIs
SJIEKTPOHHBIX CUTapeT HA METAJUINYECKOM HArpeBaTeIbHOM BJIEMEHTE, U HEKOTOPbIE U3 HUX
SIFOUPYIOTCS B KOHJEHCALIMOHHBIN a3p030J1b ISl BABIXaHUS U 3aTEM OTPULIATEIbHO BJIMSIIOT Ha
OpPraHoOJIEITUYECKHUE CBOWCTBA a3p030Jisl M1 BAbIXaHus. KpoMe Toro, 3aTeM MOTyT BO3HUKHYTh
HpO6JIeMI>I Inpu ,uaaneﬁmeM HCIIOJIb30BAHHHU JICKTPOHHBIX CUTI'ap€T, ITOCKOJIbKY Ha
MOBEPXHOCTH PE3UCTOPHOTO HArpeBaTEILHOTO JIEMEHTa MOTYT 00Pa30BbIBATHCS OTJIOMKEHHS,
CBsA3AaHHBIC C 5TUM JIOKAJIBbHBIM «T'OPCHUEM) KUIKOCTH. 3TO MOXKET CHU3UTh Bq)(l)eKTI/IBHOCTb
PE3UCTOPHOIO HAarpeBaTeNbHOro 3j1eMeHTa. Kpome Toro, koraa BIocaeCTBUN OTIIOKEHUS
HArpeBaOTCs BO BPEeMsl pa0OTHI 3IEKTPOHHON CHrapeThl, OHU MOTYT UCIIAPSATHCS, CO3/1aBast
HETIPUSITHBIA BKYC W/WJIM T€HEPHUPYS BPEOHbIE KOMIIOHEHThI B KOHEYHOM Iape/aspo3oe. ITH
poOJIEMbI MOTYT OBITh PEIIeHBI yTEM 3aMEeHbI PE3UCTOPHOTO HATPEBATEIBHOTO 3JIEMEHTA HITH
camMoit BHGKTpOHHOﬁ CUTAPETHI 10 3HAYUTECIIbHOI'O HAKOIJICHUA TaKHUX OTJ'IO}KGHI/II\/'I, OOHAKO 5TO
BJIEYET HEXKENATENIbHbIE PACXOABI M HEYA0OCTBO 11l osib3oBaressi. COOTBETCTBEHHO B
NPEAIIECTBYIOIIEM YPOBHE TEXHHUKH MPHCYTCTBYET PsIl HEIOCTATKOB U MPOOJIeM, HAIIpUMED,
HE’KeJaTeIbHOE HAKOIIJIEHHE OTJIOXKEHUH, U HacTosIIee N300peTeHNne HallpaBJIeHO Ha
YCTPaHEHHUE 3TUX TPYAHOCTEM.

KPATKOE OITMCAHUE U30BPETEHUA

(0004) CoriacHO OTHOMY aCIEKTy HACTOSIIIEr0 H300peTeH s MPEACTABICHO YCTPOMCTBO,
TeHepHUPYIoIIee a3po30Jb. Y CTPOHCTBO, TeHEPUPYIOLIEe a3PO30Jib, IPENNOUTUTEIBHO CONEPIKUT
MyThb JUJIsl TEKy4eH CPebl, KOTOPBIM COEAUHSETCS MO TEKyUel Cpelie ¢ eMKOCTBIO, CONlep KalleH
JKUJIKOCTD, 00Pa3yIOIIYIO a3p030Jib, HArPEeBATEbHBIN JIEMEHT, KOTOPbIH (PYHKIIHOHATBHO
COCAUHACTCA C IYTEM IJIA Tequeﬁ Cpe€abl, MpUIEM Hal"peBaTe.]'IbHHﬁ 3JICMCHT BBIIIOJIHEH C
BO3MOKHOCTBEO HarpeBa >KUIKOCTH, 00pa3yroIlei a3po30Iib, KOTIa OHa HAXOAUTCS] BHYTPH My TH
IUTsl TEKY4€H Cpenbl, AJIs1 TEHEPUPOBAHUS a3PO30JIsl, YCTPONUCTBO MUTAHUS JUIsl YIIPABJIEHUS
MOIIHOCTBIO, HOZ[aBaeMOfI Ha HaneBaTeHbeIﬁ SJIEMCHT IJId YIIPAaBJICHUA TEIJIOBOU MOIITHOCTBIO
HArpeBaTeJIbHOTO 3JIEMEHTA, U KOHTPOJUIEP AJIsl YIPABICHUs] YCTPOMUCTBOM MUTAHUS AJIS
BbI6OpOLIHOFO BBIITOJIHCHU A HepBOﬁ mogavyu MOIITHOCTH Ha HaneBaTeHbeIﬁ JICMEHT OJIsd
UCTIAPEHUS )KUIKOCTH, 00pa3yroIIei a3po30iib, Epe]] BBITIOJTHEHUEM BTOPOH MOAa4Yy MOITHOCTH
Ha Hal"peBaTeJ'IbHHﬁ SJIEMCHT, IPU 3TOM IEPBas nogada MOIMHOCTH UMECT 3HAUCHUC HUKE
BTOpOfI nogavyu MOIIHOCTH. HpeI[HOLITI/ITeJ'IbHO KOHTPOJJIEP BBIMOJIHEH C BO3MOKHOCTBIO
yIpaBJICHUs] YCTPOMCTBOM MTUTAHUS JIs1 BBIOOPOYHOT'O BBITIOJHEHUS MEPBON MOJAaYH MOIHOCTH

Ha HarpeBaTeJbHbIN JIEMEHT I UCTIAPEHMS YaCTH JKUAKOCTH, 00pa3yroliel a3po30Jb, A



o0pa3zoBaHUs ra30BOro 3a30pa Mepes] BHITOJHEHUEM BTOPOI MO1aY MOITHOCTH Ha
HarpeBaTeJIbHBIN 3JIEMEHT, IIPU 5TOM I'a30BbIH 3230 COAEPIKUT 00IACTh MyTH I TEKY4IeH
Cpenbl, HAXOASLIYIOCS B KOHTAKTE C HAarpeBaTeIbHON MOBEPXHOCTHIO HAIPEBATENIBHOIO
3JIEMEHTa, B KOTOPOH *KHUIKOCTb, 00pa3yroIas a3po30Jb, UCTapsieTcs ¢ 00pa30BaHUEM rasa.
(0005) IlpeanovTUTENEHO KOHTPOJLIEP HACTPOEH BBIMOJHSATH NEPBYIO MOAAYY MOLIHOCTH B
Havajie MepruoAa BAbIXaHHS IIOJIb30BATENIEM B TeUEHHE IIMKJIa 00pa30BaHuUs ra30BOro 3a30pa
Harpesatesiss HGGF, a nocne nukna HGGF B ocraBieecst BpeMsi meproza BAbIXaHUS
KOHTPOJIIEp HACTPOEH BBINOJHATH BTOPYIO noaavdy mMoiHocTu. [IpeanoururensHo
nponospkurenabHocTh ukia HGGF paccunteiBaercs Tak, 4To0bl 0OecnednTs 00pa3oBaHme
ra30BOTrO 3a30pa B MyTH JUIS TEKy4el Cpeabl MEXIY JKUIKOCTBIO, 00pasyroIiel a3po30Jb, U
HarpeBaTeJIbHOM MOBEPXHOCTHIO HarpeBareapbHoro snemenra. Ilpeagnoururensno uukin HGGF
HMeEeT MPOAOJLKUTENBHOCTE MeHee S00 mc, unu menee 300 mc, unu mernee 150 mc.

(0006) CornacHo Apyromy acnekTy HaCTOSIIEro H300peTeH s MPENOCTaBIISETCS CIIOCO0
yIpaBlieHHs Mofauell MUTaHus Ha yCTPONCTBO, N'eHEPUPYIOIllee a3p030Jib, IPU 3TOM YCTPONCTBO,
TEeHEPUPYIOLIEE a3PO30Jb, COAECPKUT €MKOCTb, IMyTh JJIsl TEKY4Y€l Cpeibl, HArPEBATEJIbHBIN
3JIEMEHT, (YHKINOHAIBHO COEMHSIOLTUICS C MyTeM /ISl TEKy4el Cpesibl, U YCTPOMCTBO
nuranus. [IpeqnodyrurenbHo crnocod BKIFOYAET STanbl OOHAPYIKEHHS BABIXAHUS MOJb30BATEIEM
4yepe3 yCTPOMCTBO, MTEeHEPUPYIOILee a3p030ib, AJis ONpeAeNIeH!sl HACTYIUIEHUs Iepuoaa
B/IBIXAHUs, OTNpeeIeHNsl PO MUTAaHMs, KOTOPOe JOJDKHO OBITh OZJAHO HA HarpeBaTeNbHbINA
3JIEMEHT OT YCTPOMCTBA MMUTAHUS B T€UEHHE NIEPUOJA BIIBIXaHUS, IPU 3TOM NPOPUIb MUTAHUSA
orpezessieT BbIOOp MepBOil MoJauy MOLTHOCTH Ha HAIPEBATENIbHBIN JIEMEHT JUIsl UCTIAPEHUS]
JKUIKOCTH, 00pasyroeii a3po30ib, mepe BTOPOH MoAavYeil MOIHOCTH Ha HarpeBaTeIbHBIM
3JIEMEHT, IIPU 3TOM IepBast oAaya MOLTHOCTH UMEET 3HaUeHHe HIDKE BTOPOH Mmoaayvn
MOILIHOCTH, U YIIPABJIEHHUs YCTPONHCTBOM MUTAHUS JJISl BBITIOJIHEHUS [T01a4U MOIITHOCTH Ha
HArpeBaTeJIbHBIN 3JIEMEHT HA OCHOBAHHUH ONPENEIeHHOro mpodmis nutanus. [IpeanoyrurenbHo
npoQ b MUTAHKSI ONPENENIeT BBIOOP MEePBOH MOAAYN MOIIHOCTH HA HArPEBATENIbHBIN 3JIEMEHT
IUIS1 UICTIAPEHUS YaCTH JKUIKOCTH, 00pasyroInel a3po30iib, A1l 00pa3oBaHUs ITa30BOT0 3a30pa
nepen BTOPOH NoAaveil MOIHOCTH HAa HarpeBaTEIbHBIN 3JIEMEHT, IIPU 5TOM I'a30BbIi 3a30p
COIEP>KUT O0NACTh MyTH JJISl TEKy4eH Cpesibl, HAXOAALIYIOCS B KOHTAKTE C HAarpeBaTeNbHOM
MOBEPXHOCTBIO HarpeBaTENbHOTO 3JIEMEHTA, B KOTOPOH JKHUIKOCTb, 00pa3yroIias a3po30ib,
ucrapsiercsi ¢ 00pa3oBaHUEM rasa.

(0007) IIpennmouturensHO nepBas Mojava MOLHOCTH BBINIOJIHAETCS B HAYaJle NEPUOAA
BIBIXaHUSI MMOJI30BATEJIEM B TEUSHHE LIUKJIa 00pa3oBaHus ra3oBoro 3azopa Harpesarenst HGGF,
a nocne uukina HGGF B ocrasiieecs BpeMs NepuoAa BAbIXaHUS KOHTPOJJIEP HACTPOEH

BBINOJHATh BTOPYIO NoJa4y MOIIHOCTHU. [IpennouturensHo nponokuTenbHocTs nukiaa HGGF
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pPaccUYMUTBIBAETCS TAK, YTOOBI 00ecneunTh 00pa30BaHNe ra30BOr0 3a30pa B IMYTH IS TEKY4eH
Cpeabl MEeXY JKUAKOCTBIO, 00pa3yIoLIeil a3p030iib, U HATPEBATEIbHOMN TOBEPXHOCTHIO
HarpeBartesibHOro 3jemeHTa. [lpennoururensuo nuki HGGF umeer npoaomkuTenbHOCTh MEHEE
500 mc, unu menee 300 mc, mnu meHee 150 mc.

(0008) CoracHo erie OJHOMY aCIeKTy HACTOSIIEro M300peTeHUs MPEIOCTaBIISETCSI
KapTPUIK JUIsl TeHEPUPOBAHUsA a3p030iis. IIpennouTuTenbHoO KapTpUAXK COAEPKUT €MKOCTb IS
JKUJKOCTH JIJIs1 XPAHEHUS! JKUIKOCTH, 00pasyroIiei a3po30iib, MyTh U TEKY4eil Cpebl, KOTOPbIH
COEIUHSIETCS 10 TeKy4ell cpefie ¢ eMKOCTBIO AJIS XKUJIKOCTH, HarpeBaTeIbHbIN 3JIEMEHT,
KOTOPBIi (PYHKIIHOHAJBHO COEAMHSETCS C MyTEM JIJIsl TEKyUel Cpebl, HarpeBaTeIbHbIH 3JIEMEHT,
BBITTOJIHEHHBII ¢ BO3MOXKHOCTBIO HArpeBa JKUIKOCTH, 00pa3yroIei a3po30iib, KOTraa OHa
HaXOAMUTCS BHYTPU MYTHU AJI TEKyUel Cpelbl, AJs FeHepUPOBaHUs a3p030Jis, 3alIOMUHA0IIee
yCTPONCTBO, XpaHsILIee JaHHbIE, CBSI3aHHbBIE C MPOQIIIEM TUTAHUS, HEOOXOAUMBIE
HArpeBaTeIbHOMY 3JIEMEHTY JUJIsl TEHEPUPOBAHMS a3PO30JIs, TP STOM PO HITb MUTAHHS
oTpenesNsieT BIOOp MepBOH MOAaYH MOITHOCTH Ha HArpeBaTEJIbHBIN 3JIEMEHT JJIS1 HCTIAPEHUS
KHUIKOCTH, 00pa3yroueil a3po301ib, mepes] BTOPOH 1moiadeil MOLUTHOCTH HA HarpeBaTeIbHbIN
3JIEMEHT, IPU 3TOM IepBas olada MOLIHOCTH UMeeT 3HaueHue HUKe BTOPON Mofayun
MOIITHOCTH, ¥ KOHTPOJIJIEP JUI OTTIPABKH TaHHBIX, CBSI3aHHBIX ¢ MpoduieM MuTaHus, Ha
BHEIIHEE YCTPONCTBO MPU COEUHEHNH KapTpUJKa C BHELTHUM YCTPOICTBOM, B PE3yJIbTaTe Yero
BHEIIIHEE YCTPOMCTBO MOJKET MOAAaBaTh MOLIHOCTb HA HarpeBaTeIbHBIN 3JIEMEHT KapTpUAKa Ha
ocHOBaHMU npodws nutanus. [IpeanouTurenbHO NpodniIb TUTAHUS ONpenesieT BbIOop
NEepBOM MOJa4Yy MOIIHOCTH HA HArPeBaTENbHbIN 3J€MEHT AJIs UCIIAPEHUs YaCTH KUAKOCTH,
oOpasyrorel a3po30ib, Jisi 00pa3oBaHMs FA30BOT0 3a30pa Mepel] BTOPOil mojavyel MOLIHOCTH
Ha HarpeBaTeJIbHBIN JIEMEHT, MTPHU 3TOM ra30BbI 3a30p COAEPIKUT 0OJIACTb MyTH JJIsl TEKy4UeH
Cpenbl, HaXOASIIYIOCS B KOHTAKTe C HarpeBaTeIbHON MOBEPXHOCTHIO HArpEBaTEIbHOTO
3JIEMEHTa, B KOTOPOH JKHUIKOCTb, 00pa3yroIas a3po30iib, UCAPSIETCsl ¢ 00pa30BaHUEM ras3a.
(0009) IIpennouturensHO nepBasi Mojava MOIHOCTH BBINIOJIHAETCS B HaYajle NepUoaa
BIBbIXaHUS MMOJTIb30BATENIEM B TE€USHHE IUKJIA 00pa3oBaHus ra3oBoro 3azopa Harpesatesnst HGGF,
a nocne uukna HGGF B ocraBiieecs BpeMs epuoaa BAbIXaHUS KOHTPOJIEp HACTPOEH
BBIMNOJIHATH BTOPYIO Nojady MolHocTy. [IpennouturensHo nponoskutensHocTs nukiaa HGGF
PacCUYMTBIBAETCS TAK, YTOOBI 00ecneunTh 00pa30BaHNe ra30BOro 3a30pa B MYTH IJIS TEKY4eH
Cpeabl MEeXY JKUAKOCTBIO, 00pa3yIoLIei a3p030Jib, M HArPEBATEIBbHOM MOBEPXHOCTHIO
HarpeBartesibHOTO 3emenTa. [lpennoururensuo nukin HGGF nmeeTr npoaomkuTenbHOCTh MEHEE
500 mc, unu menee 300 mc, mu meHee 150 mc.

(00010) JIOTIOTHUTETEHO MOTYT OBITh MPENyCMOTPEHBI CICAYIOIE KOHPUTYPALIUH.



(00011) IIpennodTuTebHO ra30BbId 3a30P MOXKET PaCCMAaTPUBATHCS KAK PACCTOsTHUE
MEKAY JKUAKOCTBIO, 00pasyromeii a3po30ib, B My TH AJIs TEKY4eH Cpeibl U HarpeBaTeIbHOM
MOBEPXHOCTBHIO HAIPEBATENBHOIO 3JIEMEHTA.

(00012) IIpennouTuTesbHO pacCTOSTHUE ONPENEIIAETCs yYaCTKOM IMyTH JJIsl TEKy4Yen
Cpenbl, MPUMBIKAIOLINM K HArPeBaTeIbHON MOBEPXHOCTH, HA KOTOPOM JKHKOCTh, 00pasyromast
a3p0o30Jib, UCTIAPSETCS MIPU NEPBON NMOJa4Y€ MOIIHOCTH.

(00013) IIpennouturensHO pacCcTOSIHUE MPEAYCMOTPEHO IO CYLECTBY MEXKAY BCEH
HarpeBaTeJIbHOM MOBEPXHOCTBIO U IyTEM ISl TEKy4el Cpenbl.

(00014) [TpennoyTUTEIbHO PacCTOSIHUE 00Pa3yeTcsl MyTeM reHepUPOBAHUS T'a3a MyTeM
HarpeBa M UCMapeHUs YaCTH KHUIKOCTH, 00pasyroIneli a3po30Jib, BO BpeMsi EPBOM MOIa4H
MOII[HOCTH, YaCTH BHYTPH y4acTKa IyTH JUIsl TEKy4el cpenbl, MTPUMBIKAIOIIEro K
HarpeBaTeJIbHON MOBEPXHOCTH.

(00015) IIpennodTuTenbHO pacCTOSTHUE PACCUUTAHO Ha MPESITCTBOBAHUE
HETIOCPEACTBEHHOI'O KOHTAKTa JKUAKOCTH, 00pa3yIoLIei a3p030Jib, B IyTH U TEKyUel Cpenbl C
HarpeBaTesIbHOM MOBEPXHOCTHIO HArpeBaTeJbHOTO 3JIEMEHTA BO BpeMsl BTOPOH Mojauu
MOILI[HOCTH.

(00016) IIpennodTuTenbHO yCTPOUCTBO MUTAHUS BBIIOJHEHO C BO3MOXKHOCTBIO MOJAYH
MOLIHOCTU Ha HAarpeBaTebHbIN 3JIEMEHT B TeUE€HUE NIEPUOIa BIbIXaHUs, IPUYEM NEPHOL
BABIXaHUsI BKJIIOYAET 3Tall IPEeIBAPUTENBHON TOCTaBKU a3p030JIs U 3Tall JOCTABKU a3p030Jis, U
IIPYU 3TOM IepBasi IOAa4Ya MOLIHOCTU MPOUCXOANT BO BPEMs 3Tara NpeABAPUTENbHON TOCTABKU
a3po30Jid, a BTOPasi MOAa4a MOLIHOCTH — BO BPEMsI dTamna A0CTaBKU a3po3ois. [lepuon Babxanus
TAK)K€ MOKET HAa3bIBATHCS CEAHCOM HCIIapEHUSI.

(00017) [IpenmodTuTensHO 3TAM MPeIBaAPUTENbHON TOCTaBKH a3pO30Jis PACCYUTAH Ha
UCTIAPEHUE YaCTH KHUIKOCTH, 00pasyroeii a3p0o30Jib, BHYTPH YYaCTKA MYTH [T TEKY4el Cpembl,
MIPUMBIKAIOLIETrO K HarpeBaTeIbHON MOBEPXHOCTH, AJIs CO3aHMsI ra30BOT0 3a30pa Mepes] 3TarnomM
JOCTaBKH a3pO30JIsi, U IIPU 3TOM 3Tal JOCTABKHU a3p0O30Jisl pACCUUTAH HA BAbIXaHHE
NOJIb30BATENEM a3P030Jisl, CTEHEPUPOBAHHOI'O NIPU BTOPOH MOJau€ MOLIHOCTH.

(00018) IIpennodTuTeNnbHO 3Tan NPEeABAPUTENBHON JOCTABKH a3PO30JIs PACCUUTAH HA TO,
9TOOBI MPOUCXOIUTH IO BIABIXaHUS MOJIB30BATENIEM UYePE3 YCTPONUCTBO, T€HEPUPYIOLIEe
a3p030Jib. JTam NMPEABAPUTEIHHON JOCTABKH a3PO30JII MOXKET OBbITh HHUITUHPOBAH
MIOJIb30BATENEM ITyTeM Ha)kaTHsl HA KHOIKY JUIsl 3aIlyCKa MepHoja BAbIXaHMUS.

(00019) B xauecTBe anbTepHATUBEL, 3Tall IPEIBAPUTENBHON TOCTABKU a3pO30Jis
paccuMTaH Ha TO, YTOOBI MPOUCXOANTDH BO BPEMsl Hauajla BbIXaHUS MOJIb30BATENEM Uepes3
YCTPOMCTBO, F€HEPUPYIOLIEE a3P0O30JIb. ITAll MPEABAPUTEIBHON AOCTABKHU a3PO30JIs1 MOXKET

OBITP THULIMMPOBAH MMOCPEACTBOM AATUHKA 3aTSHKKH, KOTOPBIH, HarpuMep, 0OHapy KHUBaeT
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WU3MEHEHHUE aBJICHUs], KOTAA MOJb30BaTeNb BABIXAET YEPE3 YCTPONCTBO, NTEHEPUPYIOLLEe
a’p030J1b, AJIs 3aIyCKa MePUOAA BABIXAHUS.

(00020) BrineykasanHele, a Tak:ke MPOUUE LEIU, IPU3HAKY U TPEUMYILECTBA
HACTOSLIETr0 U300pETEeHNs U CIIOCOOBI UX pealn3allui CTaHyT OoJiee OUE€BUIHBIMH, & CAMO
n3o0pereHue Oyner Jaydlie NOHITO U3 H3yUYEeHHUs CISAYIOIIEro OMMCAHMs CO CChIIKON Ha
npuiaraeMble rpauuecKue MaTepHuabl, Ha KOTOPBIX ITOKAa3aHbl HEKOTOPbIE IPEANOYTUTEIbHbIE
BapUAHTBI OCYIIECTBJICHUSI HACTOSILETO H300PETeHMUSI.

KPATKOE OIIMCAHUWE HECKOJIbKUX BUJIOB U3 ITPAPUYECKUX MATEPHUAJIOB
(00021) ConyrctByromue rpadguueckie MaTepualibl, BKIFOYEHHBIC B HACTOSLIUI
JOKYMEHT U COCTABJISAIOIINE YACTh HACTOSILIETO OMUCAHUS, WIITIOCTPUPYIOT NPEANIOYTUTENbHbIE
B IAHHOM CJIy4ae BaPHAHTBI OCYIIECTBIEHHS HACTOSIIETO U300pETEHUs] U BMECTE C O0IUM
OIHCAaHHUEM, TIPUBEIEHHBIM BBIIIE, H MOIPOOHBIM ONMCAHUEM, IPUBEACHHBIM HIDKE, CIYKAT IS
OOBSICHEHUsI TPU3HAKOB HACTOSIIIEr0 H300PETEHMSI.

(00022) Ha ¢ur. 1 nokazan npumepHbIi cxeMaTndeckuii Buz ycrpoiicrasa 100,
TEHEPUPYIOLIETO a3P030J1b, COAEPIKALLETO HArpeBaTENbHbIN 3J1eMeHT 30 111 reHepUpOBaHUS
asposouist 40 mocpeacTBOM CTPYHHOrO ycTporcTsa 20 COracHO aCeKTy HACTOSILIErO
n300peTeHus;

(00023) Ha (ur. 2 cXeMaTUYeCKH U B Ka4eCTBE IIPUMepa IMOKa3aH BapUaHT
OCYLLECTBJIEHUsI YCTPOMCTBA, FEHEPUPYIOILETO a3p0o30b, 200 coaep:xaiiero KanuaspHbIi
¢urnnp 120 B kayecTBe CTPYHHOTO yCTPOICTBA M HArpeBaTeIbHYIO KaTyiuky 130, o0epHyTYIO
BOKPYT KanmmuisipHoro ¢utuist 120, s reHepupoBanus asposons 140,

(00024) Ha ur. 3A-3C uzo0pakeHbl MPOOIEMBI, CBI3aHHBIE C TPATULIHOHHBIM CIIOCOOOM
Harpesa JJisi TEHEPUPOBAHUS ad3PO30Jisi, MPHU 3TOM Ha (ur. 3A mokasaH Buz cOoky, Ha ¢ur. 3B
MOKa3aH BUJ B IONEPEYHOM CEUEHHUU HarpeBaresbHOro ycTpoiicTea 30 U CTPYMHOrO yCTPOUCTBA
20 B BapuaHTe HarpeBaTesbHOM KaTymku 130 u kanwuisipaoro ¢putwis 120, a Ha ¢ur. 3C
NOKa3aHa OLIEHKA 110 BpeMEeHH rpaduka, OTPaKaKOLIero TeMIepaTypy BHYTPU CTPYHHOTO
YCTPONCTBA UJI HA MOBEPXHOCTU HArPEBATENIBHOIO YCTPONCTBA 30, MOKa3bIBAKOLIErO
MPEBBILIEHNUE TEMIIEPATYPhl, KOTOPOE BEAET K 30HE ropeHust BZ;

(00025) Ha ur. 4A—4D noka3aHbl aCMIEKTHI PEILICHUs TPOOJIEMBbI, CBI3aHHON C
00pa3oBaHMEM CTOPEBIINX TBEPbIX YACTHII, IPU 3TOM Ha Qur. 4A mokaszaHa OLEHKA 110
BpeMeHH rpaduka, OTPaXKAOIIEro TEMIEePaTypy BHYTPU CTPYHHOTO YCTPONCTBA UITH HA
NOBEPXHOCTH HarpesarenbHoro ycrpoiictsa 30, Ha ¢ur. 4B u 4C nokazaHbl BUABI B TIONEPEIHOM
CEYEHHUH HArpeBaTeIbHOro ycrpoicTea 30 U CTpyHHOro ycrporicrsa 20, rae NpucyTCTBYET

razoBblii 3a30p GG, B BapuaHTe HarpeBarenabHOH Katyku 130 n kamwuispHoro ¢utuist 120, a
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Ha ¢ur. 4D nokasansl 1Ba rpaduka, OTpaskaroIine IpUMEHEHHe pa3HbIX (a3 Harpesa, BKIIFOYAs
LUKJ 00pa3zoBaHus ra3oBoro 3a3opa Harpesareinsi HGGF u nopmanbhblii nukn Harpesa NHC;
(00026) Ha ur. SA-5D B kauecTBe npuMepa MoKa3aHbl pa3Hble CXEMATHUECKUE BHUIBI
BapPUAHTOB OCYILECTBJIEHMs IJIs1 yCTPONCTBA YIIPABJICHUsI HATPEBOM JIJIs1 yCTAHOBKU LIUKJIOB
HGGF u NHC c ycrpotictsom 100, reHepupyrOIuM a3po30ib;

(00027) Ha ¢ur. 6 MoKa3aHo MPUMEPHOE CXEMATHYECKOE MPEACTABIEHUE CUCTEMBI,
TeHEePUPYIOIIEH a’3p030Jib, conepskarieit kapTpumk 400, KOTOPBI MOKET ObITh COEMHEH C
BO3MO’KHOCTBIO OTCOeIMHEHHUs ¢ faep:xareneM 500, npuuem kaptpumxk 400 copepxut
3alOMHHAKoLIee YCTPONCTBO 471 Niisl XpaHEeHMsl TAHHBIX O XapaKTEePUCTUKAX KapTPUIKA,
HarpuMep, JaHHble, KoTopble napameTpusyroT ukisl HGGF w/mnmn NHC st KoHKpeTHOTro
kaptpunxa 400; u

(00028) Ha (ur. 7 B KauecTBE MPUMEPA MOKA3AHbI IBE KPUBbIE, TOKA3BIBAOIIHNE
U3MEHEHHE BO BPEMEHU TeMIIepaTypbl HarpesaTenbHoro yerpoicrsa 30, 130 u Tennosyro
MOILHOCTB, KOTOpasi NPUMEHSETCs K HarpesareabHoMy ycrpoictsy 30, 130, nis nemoHcTpanun
COOTHOLLIEHHS MKy YPOBHEM MOILIHOCTH HAarpeBaTeJbHOIO yCTPOICTBA U TEMIIEPATYPOIL.
(00029) TaM rzae 5T0 BO3MOXKHO B HACTOSILEM JOKYMEHTE UCIOJIB3YIOTCS UACHTUYHbIE
CCBUIOUHBIE TIO3ULIUH JUTsI 0003HAUEHUS] HACHTUYHBIX 3JIEMEHTOB, KOTOPBIE SIBJISFOTCS] OOIUMHU
s puryp. Takke n300paskeHus] yIPOILEHb! B MIUTIOCTPATUBHBIX LEJISIX U MOTYT OBITh
n300pakeHbl B HECOOTBETCTBYIOLIEM MacIuTabe.

ITOAPOBHOE OITMCAHME HECKOJIbBKMX BAPUAHTOB OCYILIECTBJIEHUA

(00030) Ha ¢ur. 1 nsoOpaskeH npuMepHbIii CXeMaTUIECKUIl BU CUCTEMBI HIIH YCTPOHCTBA
100, renepupyrOLIMX a3pO30Jib, C PA3HBIMU 3JIEMEHTAMHU B YCJIIOBHOM NPEACTABICHUH, IPUYEM
ycTrpoiictBo 100, reHepupyroiee a3po30Jib, COAEPKUT HarpeBaTeNIbHbIN 351ieMeHT 30 11st
TeHEPUPOBaHUs a3p030Jid 40 MOCPEACTBOM CTPYMHOrO 3jieMeHTa 20 COrIacHO aCleKTy
Hacrosero n3odperenus. JKuakocts 15, reHepupyromas a3p0o30Jib, MOJKET MPEIOCTABISITHCS U3
pesepsyapa 10, npuuem pesepByap 10 coenunseTcs o TEKy4eil Cpeae CO CTPYHHbBIM 3JIEMEHTOM
20 st TOCTaBKH )KUAKOCTH 15, reHepupyroieii a3po30ib, B 001acTs npeodbpazosanus TA
cTpytHoro snemMenTa 20, e sKUAKOCTh 15, reHepupyroIas a3po30Jib, MOKET OBITh
npeoOpazoBaHa B a3p030Jb 40 MyTeM HarpeBa M UCMApEHHsI ¢ IOMOIIBI0 HarpeBaTEIbHOTO
snemenTa 30. CtpyiiHbIi 351eMeHT 20 MOXKET IPEACTaBIATh COOOH MHUKPOCTPYHHOE YCTPOICTBO,
KOTOPO€ UMEET KaHaJbl JJIs1 TeKy4el Cpesibl TAKUX Pa3MEPOB, KOTOPBIE CO3/1al0T KaMIIJISIPHBIH
3¢ dexT WM KanmuIIpHOe eHCTBHE IS JKUAKOCTH 15, reHepupyrolel a3po30iib, B pe3yJbTaTe
4ero JKUAKOCTH 15 mepememnaercs u3 pesepsyapa 10 k obnactu npeoOpaszosanus TA. B npyrom
BapHaHTe BO3MOKHO, uTO pe3epsyap 10 mpencrapisieT OO0 eMKOCTh, KOTOPasi HAXOAUTCS MOJ

JaBJIEHUEM JJIsl CO3MIaHMs ABMDKEHUS JKUAKOCTH 15 k oOnactu npeobpazosanus TA. Eme onun



BAPUAHT NPEIYCMATPUBAET JO3UPYIOIINI MEXAHU3M JJIsl IEPEHOCA 103bI )KUAKOCTH 15 n3
pe3epByapa B 00JacTh IpeoOpa3oBaHus, HAPUMEP, ITOCPEACTBOM UCIIOIb30BAHUS
KaIUIeCTPYHHOTO MEXaHNU3Ma BbIOPOCa, HMIIM MEXAaHUYECKOTO 3JIEMEHTA ITePEMELIEHNS JKUIKOCTH,
WJIN IPYTUX MOAXOASAINX MexaHn3MoB. HarpesaresnbHoe ycTpoiicTBo 30 GpyHKIIMOHAIBHO
COEAMHSETCSI ¢ YCTPOHCTBOM 60 MUTaHUS, YTO 00ECTIeYNBAET BO3SMOKHOCTh M3MEHEHHSI
TEIJIOBOM MOLIHOCTH, KOTOPasi FeHEPUPYETCsl HArpeBaTEIbHbIM yCTpOcTBOM 30, Hanpumep, HO
0e3 orpaHUYeHuUs1, MEPEKIIOYATeIeM TUTAHUS MK peodpa3oBaTeseM MUTaHUs, a CaMO
ycrporicTBo 60 nutanus (yHKIHOHAIBHO COEANHSAETCS ¢ KOHTpoJuiepoM 70, Hanpumep, HO Oe3
OTpaHUYEHUs], MUKPOKOHTPOJUIEPOM, MUKPOIIPOLIECCOPOM, MPOLIECCOPOM AJisi 00paboTKH
JAHHBIX, SJIEKTPOHHOMU CXEMOMH, KOTOPBI 00ECIIeYHBAET BO3MOKHOCTD YIIPABJICHUS
yCcTporicTBOM 60 MUTaHMsA 71 YIPABIEHUs HArpeBaTEIbHBIM yCTPOHCTBOM 30, B pe3yabpTaTe
yero KoHTpoJuiep 70 MOKET yIpaBJiATh NOAAUY€ MOIIHOCTH HA HArpeBaTesibHOE yCTPOHCcTBO 30
U, TAKUM 00pa3oM, TETIOBOI MOIHOCTBIO, TEHEPUPYEMOI HarpeBaTeIbHbIM YCTPOUCTBOM 30.
YerpoticTBo 80 117151 HAKOIUIEHHSI SHEPTUH, HAIIPUMED aKKyMYJISITOpHas Oatapesi, mofaer
3JIEKTPOIMUTAHKE Ha YCTPOHUCTBO 60 muTaHus ajisi 00eCrieueHns TETIOBOH MOIITHOCTH.

(00031) IIpu Harpese cTpyiHOro 351eMeHTa 20 HarpeBaTeIbHbIM 3JIEMEHTOM 30 KUAKOCTD
15, renepupyromas a3p030Jb, KOTOpask MOCTYNAET Yepe3 BXOAHbIE OTBEPCTUSL CTPYUHOIO
snemenTa 20, mpoxoauT B 00J1acTh mpeodpazoBanust TA HarpeBaTesnbHOTO dyieMenTa 30 uin
yepes3 Hee, HaIpUMep 3a CUeT KalMUIIPHOro AEHCTBUS, U peodpasyercs B a3po30b 40 myTem
UCIIAPEHUs B TOUKE KUIIEHUs, B PE3yJIbTAaTe 4ero adspo30iib 40 BBIXOAUT U3 BBIXOAHBIX OTBEPCTUH
crpytinoro snementa 20. Takum oOpa3om, a3po30ib 40 pacnofiaraercs B mapoBoi Kamepe 55
BOSIM3M MyHAIITYKA SO, B CTPYHHOM COEAMHEHMN C HUM WJIM HA HEM Iepesl BBIXOAOM U3
MyHAIITYKa 44 111 onajaHus B pOT mosib3oBaresst. Pesepsyap 10 MoxeT ObITh YaCTbIO
CBEMHOTO KapTpHKa (CM. (ur. 6) WK KarCyJibl, KOTOPast MOKET BCTABJIATHCS C BO3MOYKHOCTBIO
W3BJICUEHHUS B 3JIEKTPOHHYIO CUTAPETY.

(00032) Ha ¢ur. 2 nokaszan apyroii npuMepHbIi cxeMaTudeckuii Bup ycrporictaa 200,
TeHEPUPYIOIIEro a3p030Jib. B BapuaHTe OCYINECTBICHUS, TOKa3aHHOM Ha ur. 2,
HarpeBaTeNbHBIN 351eMeHT 30 0Opa3oBaH HarpeBareIbHON KaTymkoi 130 B BUae MPOBOJIOKH,
KOTOpasi HAMOTaHa BOKPYT CTpyiHOro semenTa 20, B mOka3aHHOM BapuanTte ¢putmis 120,
00pa3yroIero MHOKECTBO KaMJUIIPHBIX KAHAJIOB JUIS TEKy4el cpenpl. JpyruMu BapuaHTamMu
HArpeBaTeJIbHOro 3j1eMeHTa 30 MOTyT OBITh, HO O€3 OrpaHNUYEHUs], PE3UCTUBHAS HarpeBaTeJIbHAs
KaTylIKa, MHAYKTUBHAsI HarpeBaTe/IbHAs KAaTy1lIKa, HArpeBaTebHas IUIACTUHA, KaMWIIsIpHAs
HarpeBatesibHas TpyOka. Kasknerit konent 122, 124 ¢utunst 120 BBIOTHEH ¢ BO3MOKHOCTBIO
pasmenieHus B XKUAKOCTH 115, reHepupyro1ei a3po30Jib, WJIK B COEIMHEHNUN C HEH MO TeKy4ei

cpeae, HampuMep HEMOCPEACTBEHHO ¢ pe3epByapoM 110 nim eMKOCTBIO [UIsl TEKy4EeN Cpenbl UIn
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OTIOCPENIOBAHO IMOCPEACTBOM COETUHEHNH TI0 TeKy4del cpenie, B pe3ynbrare 4ero putmib 120
HATIOJTHSIETCS HJTH 00eCTIeunBaeTCsI JKUAKOCThIO 115, reHepupyroLieit a3po30Jib, HHBIM 00pa3oM.
3TO MOKET OBITH BBIIOJIHEHO 32 CYET KAMMJUIIPHOTO AeHCTBUS, 0OYCIOBIEHHOTO pa3MepaMu U
PacIOIOKEeHHEeM KaHaJIOB JJIsl TeKy4el cpenbl, obecrnieunBaeMbx ¢utmieM 120, mist BTAruBaHus
xunkoctd 115 B putris 120, kak mokasaHo cTpenkaMu B xuakoctd 115 Ha pur. 2. @urmne 120
MOXKET OBITh M3TOTOBJIEH U3 Iy4YKa BOJIOKOH, My4Ka MOJIBIX MJIM MOPUCTBIX TPYOOK MK OBITH
W3TFOTOBJIEH U3 MOPUCTOTO TBEPJOIO BELIECTBA, HAIIPUMEP KEPAMUYECKOTO MaTepuaa, uiu
JIPYroro CTpyHHOTro yCTPONCTBA, KOTOPOE MO3BOJISIET MEPEMEIATh KUAKOCTh 115,
TeHEPHUPYIOUIYIO a3P030Jib, U3 pe3epByapa 120 B obnacth npeodbpasosanus TA, rae duruis 120
MOXeT OBITh HAarPEeT HarpeBaTeIbHON KaTykoil 130, HanpuMep ¢ MOMOIIBI0 MUKPOKAHAJIOB.
HarpeBarenpHas katyuka 130 Hamorana Bokpyr puruist 120 ¢ odpasoBannem odnactu
npeoOpaszoBanust TA, rie OBEPXHOCTb POBOAOB, KOTOPBIE 00PA3YIOT HArPEBATEIbHYIO
kaTywky 130, Haxoxsmyrocst B KOHTakTe ¢ ¢purmiem 120, B pesynbrare dero ¢putmib 120 Moxer
OBITH MOBEPTHYT IOCTATOYHOMY HArpeBY JJIsl HCTIApEHUs skuakocTu 115, rerepupyromeit
a3p030J1b, AJIs1 TEHEPUPOBAHUA a3p030s1 140, KOoTopHIi BeIXOAUT U3 ¢utnist 120, Kak MmokazaHo
CTpeJIKaMH, YKa3bIBAOIUMH HarpasiieHne oT ¢uruist 120, B mapoByro kamepy 155, kotopast
COEUHSETCs MO TeKy4el cpene ¢ MyHAmTykoM 150.

(00033) HarpesatenpHas katyika 130 31eKTpUUECKU COEANHAETCS COEAUHUTEIbHBIMU
nposogamu 132, 134 ¢ ycrpotictBoM 160 nuranus, HapuMep, HO 0€3 OrpaHUYeHNs,
MEPEKIIFYATENEM, HECKOJIBKUMU MEPEKIIFOYATESIMU, PE3UCTOPOM, Pa3HBIMU BUAAMU
npeoOpaszoBaTeieil MOCTOSTHHOTO TOKA B MMOCTOSIHHBIHN, TAKUMH KaK MOHUKAIO LU
npeoOpa3oBaTeb WM MOBBIIAK NI TpeoOpa3oBaTeb, MM UX KOMOMHALMEH, WIIN Pa3HBIMU
BUJIaMHU TIpeoOpaszoBaresieil ToKa Jisl YIIPaBJIeHUs] TOKOM, TTOAAIOIIUMCS Ha HarpeBaTeJIbHOEe
ycTpoiicTBo 30, 130, BBIMOJHEHHBIM C BO3MOXXKHOCTBIO OTPAHUYEHMS] MOLIIHOCTH, MOJJAaBA€MOH Ha
HarpeBatesibHOe ycTpoicTBO 130, unu ynpasieHus e€ro, U yctpoicTBoM 180 nist HaKOMIeHust
SHEPruu, HapuMep Oarapeei, KOTopasi 00eCreYnBaeT NEKTPONUTAHUEM YCTPOcTBO 160
nuTaHus. B 3TOM BapuaHTe HarpeB BBITOIHSETCS 33 CYET YAEIbHOIO CONPOTUBIIEHUS
NPOBOSIIETr0 MaTepraia, KOTOPbIH 00pa3yeT HarpeBareabHyo KaTymky 130, a Teruosast
MOILHOCTb F€HEPUPYETCs MyTEM NOAA4YH YCTPOUCTBOM 160 mUTaHus ONpeneseHHoro
HaIpPsDKEHUs] HA COeUHUATENbHBIE TpoBoAa 132, 132 Ha OCHOBaHUM yAEIBHOTO CONPOTUBIICHUS
HarpesaTesbHON KaTyku. Kpome Toro, ycrpolictso 160 nuTanus MOXKET yIpaBisThCs
koHTposuiepom 170, Hanpumep, HO Oe3 OrpaHUYeHUs], MUKPOIIPOLIECCOPOM, MTPOLIECCOPOM TSI
00paboTKH NaHHBIX, MUKPOKOHTPOJUIEPOM HMJIH JPYTUM THUIIOM YCTPOICTBA YIIPaBIEHHs], B
Pe3yJIbTaTe 4ero MOILIHOCTb, KOTOPAasi MOJAeTCs OT ycTpoiicTsa 180 111 HAKOIIIEHUs] SHEPTUU

MOCPEACTBOM yCTpoicTBa 160 muTaHus Ha HarpeBaTeNbHYIO KaTywKy 130, MOXKET ynpaBisiThCs
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Ha OCHOBe 00paboTkH MaHHBIX U KoHTposiepa 170. bonee nogpoOHast BepcHsi 5TOro BapUaHTa
ocyluecTBieHus1 ycTporcTaa 200, reHepUpPYIOIIEro a3po30Jb, KAK PACCMOTPEHO B OTHOLIEHUH
¢ur. 2, npencrasnena B myonukanuu nareara CIIIA Ne 2019/0046745, npeacrapistomeit
npuUMep HarpeBaTesbHOM KaTyuku 450, ooMoTanHOM BOKpyT dutuis 440, 1440, KOHLBI
KOTOPOr0 pacnoJioxkeHbl B kamepe 270, conepkalueil pe3epByap ¢ )KUAKOCTbIO, @ UMEHHO
JKUAKOCTBIO 115, reHepupyroieit a3po30ib, MPU 3TOM 3Ta CChbUIKA BKJIFOUEHA B HACTOSALUN
JIOKYMEHT TIOCPEICTBOM CChUIKU BO Beell monHote. Jpyryro Oonee moapoOHyO BEPCUIO 3TOTO
BapUAHTA OCYIIECTBICHUS MOKHO HalTH B myOsnukauuu cornacHo PCT 3a Homepom
WO2017/176111, 3Ta cchuika Tak:Ke BKJIFOYEHA B HACTOSIIIUIN JOKYMEHT MOCPEICTBOM CChUIKH
BO BCEHl MOJIHOTE, TIPH STOM B 3asIBKE NPEACTABJICHbI (PUTHIIb O, HArPEBATENIbHBINA 3JIEMEHT 7,
pe3epByap 8 mis TeKy4el Cpenbl U BbIMYCKHBIE 3JIeMeHThI 9A, 9B st )KUIKOCTH,
COEAMHSIIOLINECS IO TEKY4el cpene ¢ KOHIaMu GUTUIS 6.

(00034) B onpenenennpIx HarpeBaTeNbHbIX KaTywmkax 130 UX OTHOCUTENbHBIN Y3KUI
IMaMETP MOKET MPEACTABISTH COOO0H MpobiieMy, BBI3bIBast MOSIBIEHUE TaK Ha3bIBAEMbBIX
YUYaCTKOB Ieperpena BIOJIb HArPEBATENbHOM MTPOBOJIOKH, KOTOpasi 00pa3yeT HarpeBaTeIbHYIO
karyuky 130. McnapeHue HarpeBaTenbHbIM yCTpOHCTBOM 30, HaIIpuMep HarpeBaTeIbHON
katyukoi 130, paboTaer xopomo Toraa, Koraa HarpeareabHas Katyika 130 u3rorosieHa us
OTHOCHUTEJIbHO TOHKOH MPOBOJIOKH TSI OJYYE€HHUS BBICOKON TUIOTHOCTH MOIIHOCTH, YTOOBI
CO37IaTh BBICOKYIO TEIUIOBYIO MOIHOCTD, COCPENOTOUEHHYIO HA OTHOCUTEIBHO HEOOBII O
miomanu. OnHAKO, eciii HarpeBaTeabHble IPOBOJIOKH CIAMIIKOM TOHKHE, MOTYT BOZHUKHYTh
apyrue npodnembl. Harpumep, npoBoJIOKa MEXaHUUECKH MOXKET CTaTh CIUIIKOM XPYIIKOH, YTO
3aTpyAHseT 0e30nacHyo 1 3PPEKTUBHYIO COOPKY CTPYKTYPbl HAMOTKA-(pUTHIIb HArPEeBATEIbHOM
katyumku 130 u genaer ee CKIOHHOM K MOBPEKAEHUIO, CBSI3aHHOMY C pa3pbiBOM. Taxxke
yMEHbBIIEHHAs TUIOIIA/b MOMEPEYHOro CeUeHUs] MPUBOAUT K MEHbIIEH 3JIEKTPOITPOBOAHOCTH, a
Ha y4acTKax C YMEHbUIEHHOHN IUIOIMA b0 MOMEPEUHOr0 CEeUeHHs], HallpuMep B TOUKax
3aIeMIIeHHs WJIH Ha U3TU0ax, OTHOCHTEIBHOE YMEHBIICHHUE TUIOLIAIN TIONIEPEYHOTO CEYCHUS
0oJiee TOHKOU MPOBOJIOKH HAMHOTO OOJIbIIE TIO CPABHEHUIO C TIPOBOJIOKOH ¢ OOJBIIIEH
TUTOLIA/IBIO TTOTIEPEYHOTO CEUEHHMSI, YTO MPUBOAMUT K O0Pa30BAHUIO 3HAYUTEIbHBIX YYaCTKOB
neperpeBa BIOJIb HarpeBaTeIbHOH KaTymku 130, KOTOpbIe MPENCTABISIOT COOOM yHaCTKH C
ropaszo Oosee BBICOKOH TEMITEPATYPOH IO CPAaBHEHHIO CO CPeHEl TeMIepaTypoil MpOBOJIOKH,
oOpasyromeli HarpeBaTeNbHyI0 KaTymky 130. Takue y4acTku neperpeBa HesKellaTeNIbHBI,
MOCKOJIBKY OHU MOTYT BbI3BaTh HEPABHOMEPHBIN HarpeB oOnacTu npeodpaszoBarust TA gurus
120, a 370, B CBOIO OU€peab, MOKET CO3AaTh TEMIIEPATYPhI HArPEBa, KOTOPBIE MPEBBIIAIOT
HOMHHAJIbHOE MK 0€30MacHOe 3HaYeHHe. JTO, B CBOIO OYEPEIb, MOXKET CO31aTh KapOOHMIIBI U3

KUAKOCTU 115, renepupyromen a3po30Jib, YTO OKa3bIBAET HETATUBHOE BO3/IEUCTBUE HA BKYC
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BIbIXaeMOoro aspo3oiisi 140 u nonHUMaeT BONPOC OMAaCHOCTHU AJist 340poBbs. Kpome Toro, B
XyJLIEM CIy4ae Ype3MEPHbBIEC TEMIIEPATYPhl HA Y3KUX Y4aCTKaX MOT'YT BbI3bIBATH IIJIABJICHUE U
pa3pbIB MPOBOJIOKHU HArpeBaTeabHOM KaTywky 130 Ha 3TUX y4acTKax, €Ciu MPOBOJIOKA OYEHb
ToHKast. Takum 00pas3oMm, 11t HarpeBarTenbHOH kaTtymku 130 nuaMeTp npoBOJIOKU BIOHpPAETCs B
auarnasoHe ot npudnusutensHo 0,1 MM 1o 0,3 mMwm.

(00035) KonkperHas npobiema ¢ HarpeBaTeIbHbIMU YCTPOHCTBaMH 30 U CBSI3aHHBIMU C
HUMU CTPYHHBIMH 351eMeHTamu 20, HanpuMep ¢ HarpeBaTesnbHON karymkon 130, koTopas umeer
obnacte npeobpazoBanusi TA, KoTOpasi, HATPUMEP, ONPENEIIETCS MKy BUTKAMH KaTYIIKH, C
¢utrnem 120 B kauecTBe CTpyHHOTrO syneMeHTa 20, Hanpumep dputiiem 120, pacrnonokeHHbIM
MEKAy HarpeBaTeNbHOM KaTyukoi 130, mpomunrocTpupoBana Ha ¢ur. 3A, a BUJ B IIONEPEIHOM
ceueHnu Ha ¢ur. 3B u rpaduk, nporsurocTpupoBaHHbIN Ha Gur. 3C, MOKA3BIBAIOT JUHAMUKY
U3MEHEHHUs] TEMIIEPATYPhl B HarpeBaTenbHOU Katymke 130. O0br4HO 0bnacth npeodpa3oBaHus
TA MOKeT HaXOQUTLCS B OMHOM HIJIM HECKOJIBKUX MeCTax BOIM3uU o0JacTeii, rae
HarpeBatesbHas kKaryika 130 Haxoautcs B kKoHTakTe ¢ purmiaem 120. O6baHO, KOTIa
3JIEKTPONUTAHUE MOJAETCSI HA HArPEeBaTeNbHOE YCTPOHCTBO 30 O NPUHLIMITY
BKJIFOUUTB/BBIKJIFOUHUTD, JIUOO 3JIEKTPONHUTAHIE HE ITOIAETCs HA HarpeBaTeNlbHOe YCTpoiicTBO 30,
130, mnbo HOMUHAIBHASI MOITHOCTh TMIOAAETCS OT HCTOYHUKA MUTaHus, Hanpumep Oatapen 180,
Ha HarpeBarejbHOe ycTpoicTBO 30, 130. D10 00yCNIOBIMBAET OTHOCUTENBHO OBICTPBINA U
CHJIbHBIN Harpes cTpyiHoro snemenTa 20, 120 nHarpeBatenbHbIM ycTpoiicTBoM 30, 130, 00buHO
IIPU ONPEAENIEHHON HOMUHAJIBHOM MOIIHOCTH. IIpu TakoM noaxone, KOTOpbIil sBIseTCs
OTHOCHUTEJIbHO PaCIIPOCTPAHEHHBIM CPEIH JOCTATOYHO MPOCTHIX JIEKTPOHHBIX CUTapET, KOTaa
MIPOUCXONIUT HArpeB HarpesaTenpbHoro ycrpoiictea 30, 130, remneparypa T Harpesa
HArpeBaTeJIbHOW KAaTYIIKH ObICTPO JOCTUTAET U 3aTE€M B 3HAUUTEIbHON CTENEHU MOANEPKIBAET
HEU3MEHHYIO0 pabovyI0 TEMIIEPATYPY, MPU KOTOPOI UCTIaApEHUe SBJsieTcst OOMIbHBIM. [Tpu 3TOM
paboueli TemnepaType JitoOble KojieOaHUst MOIIHOCTH, MOIABAEMOU Ha HArPEBATEIbHYIO
KaTYLIKY, KaK TMPaBUJIO, MPUBOAST K COOTBETCTBYIOIIUM KOJIeOaHHUSIM B 00BEMe MPOUCXOJISIIIETO
UCTIAPEHUS, a He K (3HAYUTEIbHBIM) H3MEHEHUSIM B (CpeaHEN) TeMIepaType HarpeBaTeIbHOM
KaTYLIKH, TOCKOJBKY OOJbIIast 4aCTh TEIJIOBOM SHEPTHH OT HarpeBaTeIbHOH OOMOTKH
WCIIOJIb3Y€ETCs ISl IEPEeNadn CKPBITOM TEIUIOThI HCMIAPEHUS KUAKOCTH AJIsl 3J1I€KTPOHHBIX
cUraper, HeoOOXOAMMOI IS €€ NCTIapEHMSI.

(00036) B Gonee CIOKHBIX 3JIEKTPOHHBIX CHTapeTax MOTYT IPUMEHATHCS OoJiee CIOKHbBIE
CXEMBbI PEryJIMPOBAHUs TEMIIEPATyPbl HArPEBATENIbHON KaTyKH. Hanpumep, B HEKOTOPBIX
3JIEKTPOHHBIX CUTAPETAX MPUMEHSETCS IPONMOPLMOHAIBHO-UHTETPaIbHO-TU( P EpEeHIIHATbHOS
perynauposanue (PID) nnu nuHOrIa npu yCTaHOBKE MHTETPUPYIOLIEH COCTABIISIOIIEH B 3HAUSHHE

0 mponopunoHanbHO-1ubGepennanpHoe perynuposanue (PD), cucrema perynupoBaHus
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TEMIIEPATYPbI C KOHTYPOM OTPHULIATEIBHON 0OPATHOM CBSA3U AJI1 TOYHOTO MOAEPIKAHUS
(cpenHeii) TemmepaTyphl KaTYIIKH HA JKEJIaeMOM YPOBHE LIEJIEBOM TeMIepaTyphl. B Takux
3JIEKTPOHHBIX CUTrapeTax OObIMHO NMPUMEHSETCA METAJUINYECKas HarpeBaTebHas KaTyIlKa,
U3rOTOBJICHHAs U3 METAJLIa, TAKOI'O KaK HEP>KaBErOLasl CTajlb WIM TUTAH, KOTOPbIE UMEIOT
3HAYUTEJIbHBIA TeMITepaTypHbIi KO3(pHULIMEHT yAeNbHOr0 CONPOTUBIICHHS, B PE3YJIbTaTe Yero
CpenHsisl TeMITepaTypa HarpeBaTeIbHON KaTyIIKH MOXKET OBITh OLIEHEHA HA OCHOBE M3MEpPEHHs
CONPOTHUBJIEHNUS] HAIPEBATENbHON KaTymKU. Kak XOpowo N3BECTHO, CUCTEMBI PEryJMPOBaHUS,
paboTaroiire Ha OCHOBE CUCTEMBbI PETyJIMPOBAHMS TEMIIEPATYPhI C OTPHLIATENBHON 00paTHOM
CBSI3bI0, OOBIYHO BBIXOJISIT 32 YCTAHOBJIEHHBIE TIPEIEIIbI LIEJIEBOH TEMITEPATYPhI, HAIPHUMEP
temneparypsl ucnapenus: VT sxunkoctu 15, 115, ocobeHHO Koraa BpeMsi HapacTaHUs SIBJISIETCSI
KOPOTKUM. DTOT BBIXO/l TEMIIEPATYPhI 3@ YCTAHOBIIEHHBIE MTpeiebl xkenaeMoi Temmepatypbl VT
SIBJISIETCS PE€3YJIbTATOM MOMBITKY YBEJIMYEHUs] HArpeBaTeIbHbIM ycTporicTeoM 30, 130
TEMIIEPATyPbl KaK MOYKHO OBbICTpee. DTO MPUBOIUT K BBIXOY TEMIIEPATYPHI 38 YCTAHOBIICHHbIE
Ipenesnsl onpeaeneHHon noporosoi temneparypbl TT BHyTpu cTpyiinoro snementa 20, 120,
KOTOPBIN BO3AEUCTBYET Ha KUAKOCTB 15, 115, u Be3bIBaeT neperpes xxunkoctu 15, 115,
obo3nauenHoit Ha ¢ur. 3C, B 30He ropenust BZ. Ileperpes xunkoctu 15, 115, renepupyrorueii
a’po30Jib, CBEPX NOporosoi Temnepatrypol TT B 3TOM 30He ropeHuss BZ MoXeT NONOJHUTEIBHO
BBI3BIBATb PA3JIOKEHUE KUAKOCTHU 15, 115, reHepupyroieit a3p0o30iib, CO CTOPAHUEM KUIKOCTH
15, 115 ¢ oOpazoBaHHEM CropeBLIErO WK PA3JIOKUBIIETOCS MaTepUaja UM OCTATOYHbBIX
TBEPABIX YaCTHUL BMECTO HAJUJIEkKALIErO UCHApeHus KUAKOCTH 15, 115, B nononHenne k Tomy,
YTO MOJKET OBITh BBI3BAHO IPOCTO 32 CUET OBICTPOrO MOBBIIEHHS TEMIIEPATYPBI 10 U BO BpeMsI
oOpazoBaHUs ra30BOro 3a30pa. bosee Toro, CKOmIeHNe CropeBLIero WK Pas3JIOKUBIIETOCs
mMarepuaia BOJIM3HM HArpeBaTeIbHOMN MOBEPXHOCTH HArpeBaTeNbHOM KaTymku 130 MoxkeT
BBI3bIBATH OTJIOXKEHHUE 3TOrO MaTepuasa Ha HarpeBaTeIbHON MOBEPXHOCTH U MOKET Y4aCTBOBATH
B 00pa30BaHUM JOTOTHUTEIBHBIX KapOOHMIIOB B a3po3ojie 40, 140. Takske 3TO MOXKET
MIPUBOAUTH K OKHCJIEHUIO KaTylLIKU HarpesaresnbHoro ycrpoicrsa 30, 130, cHukas
NPOM3BOJUTEIBHOCTh YCTPOHCTBA U MPOIOJIKUTENBHOCTD CPOKA CITYKOBI.

(00037) B ycTpolicTBax, reHepupyroUmX a3po30b, UMEIOIINX CUCTEMY PEryJIUPOBaHUS
TEMIIEPATYPhI C 3AMKHYTBIM KOHTYPOM (C KOHTYPOM OTPHLATENbHOW OOpAaTHON CBSI3H), AJIS
MPEeAOTBPALIEHHUs MTeperpesa HarpesaTeabHoro yerporictsa 30, 130 u npenoTepaiieHus
paznoskeHust )kuakocTH 15, 115 cuctema peryanpoBaHus TEMIIEPATypbl OOBIMHO paboTaeT ¢
BBIXOJIHBIM HaIpsKEHHEM Vout, KOTOpOe MOJAETCs Ha HarpeBaTesbHoe ycTporcTso 30, 130.
OOBIUHO MOCTOSIHHAS BPEMEHH, TaKasi KaK BPeMs OTKJIMKA UM BPEMsI LINKJIa CUCTEMBI
PeryJIMpOBaHMs TEMIIEPATYPBI, HAXOAUTCS B Auana3zoHe oT 100 mc 1o 150 Mc, 4To 03Ha4aer, 4To

IpY BO3HUKHOBEHHH TEMITEPATYPHON MOrPEIIHOCTH MOTPeOyeTCs HEKOTOPOE BPeMs,
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npespimaromee 100 Mc, 1y HaCTPOUKU TeMIIEpaTyphl 10 NPABUIIbHON JKEIA€MOU TEMIIEPaTyPBhI.
Tem He MeHee, 5TOT LUK YIIPABJIEHUs C €r0 MIOCTOSIHHON BPEMEHHU SIBJIIETCS CIUIIKOM
MeJIJIEHHBIM 10 CPAaBHEHHIO ¢ OBICTPBIM HapacTaHUEM TemnepaTypsl, qocturarouei VT, u He
CTIIOCOOEH MPeOTBPATUTh BBIXO/ TEMIIEPATYPHI 32 YCTAHOBJIEHHBIE MIPEEIb] C IPEOJOJICHUEM
noporosoii temnieparypbl TT u, kak cnencraue, oOpasoBanue 30HbI ropenust BZ. Kpome toro,
Ja)ke €CIIM CUCTeMa PeryJINpOBaHUS TEMIEPATypbl HMeeT Ooiee ObICTPOE BpeMsl OTKIIMKA HIIH
BpeMsI LIMKJIA, TAKHE CHCTEMbI peryiupoBanusi PID ¢ 3aMKHYTBIM KOHTYPOM OOBIYHO
BBITOJIHEHBI C BO3MOKHOCTBIO TIPHHYKICHHSI CUCTEMbI OBICTPO AOCTHTaTh U 3aTEM
MOAEPKUBATH LIEJIEBYIO TEMIIEPATYPY, HO B MEHbLIEH CTENEHU NOAXOAAT Il AOCTUKEHHUS
3amaHHOro MPoduiIst HapacTaHus. J[pyruMu CIOBaMU, OHHU IIBITAIOTCS» KaK MOXKHO ObICTpee
YBEJIUYUTD PETYJIUPYEMYIO IEPEMEHHYIO (TO €CTh B JAHHOM CIIy4ae U3MEPEHHYIO TEMIIEPaTypy
HarpeBaTeJIbHON KaTymku). B nononHenue, mist MHOTHX ycTpoiicTB 100, reHepupyromumx
a3p030J1b, 0COOEHHO BO BPEeMsI HAPACTAHUs, KOT/Ia CHCTEMA ellle He TOCTUTIIA YCTOHYHUBOTO
COCTOSTHUSI, B3aMOCBSI3b MEXKAY TEMIIEPaTypOl HarpeBaTeIbHOW OOMOTKH U TEMIIEPaTypoi
UCTIAPSIEMOM KUIAKOCTH IS JIEKTPOHHBIX CUTAPET MOXKET OBbITh CIIOXKHOMN M HEMPEICKa3yeMOH,
YTO O3HAYAET, YTO TEMIEPATypa HArPEBATEIbHON KaTyLIKA MOXET HE MOAXOAUTD B KAU€CTBE
MOKa3aTelis TEMIIEpaTypbl HArPEBAEMON KUAKOCTHU AJISA 3JIEKTPOHHBIX CUTAPET, YTO TAKXKE
MIPUBOAMT K JOMOJHUTENIBbHBIM TPYAHOCTAM HAJJIEXKALIETO PEryJIUPOBAHUS TEMIIEPATyPhl
JKUJKOCTHU JJIs 3JIEKTPOHHBIX CHTapeT, HaXOAsLIecs BOMN31 HarpeBaTeIbHOM KaTyLIKH, €CIIH
IIPOCTO MOJIAraThCsl HA CUCTEMY PErYJMPOBAHUS C 3aMKHYTBHIM KOHTYPOM Ha OCHOBE
TeMITEpaTypbl HArPEeBATEJIbHOMN KaTYIIKH, OCOOEHHO BO BpeMsi KpUTHYECKOIT (ha3bl HApacTaHHUS.
(00038) bonee Toro, naxxe B ciyyae UCMONBb30BAHUSI CXEMBI PETYJHUPOBAHUs, KOTOpast
MPEeNOTBpALIAET BOSHUKHOBEHHE YYACTKOB MEPErPEBA NN BbIXOA TEMIIEPATYPBI 32
YCTaHOBJICHHBIE MTPEAEIIBI JKEJIAEMOM LIEIEeBOM TeMIIEpaTyphbl BO BpeMsl HapacTaHUs
TEMIIEPATYPbI, CIUTAETCS, YTO TAKKE MOTYT BOSHHKATh TaKUE MPOOJIEMBI, KOTOPBIE CBSI3aHBI CO
CJINIIKOM OBICTPBIM HapaCTaHHEM TEMIIEPATYPhI 10 MPHYHUHAM, KOTOpPbIe 0OBSICHEHBI HIOKE. B
YaCTHOCTH U 0€3 Ype3MEepPHOro OrpaHHUYEHHs TEOPHEH, 10 TOCTH)KEHHUS] YCTOHYHUBOTO COCTOSTHHS
COCTOSIHMSI UICIIAPEHMUSI )KUJIKOCTb MOXKET HAXOAUTHCS] B HEITOCPEICTBEHHOM KOHTAKTE C
HarpeBaTeNIbHbIM 3JIEMEHTOM U NIPU TEMIEPATYPE, KOTOPasl ABJIETCS JOCTATOYHOM IS
CropaHusi X)KUAKOCTH, TIOKA OHA HAXOJIUTCS B HEMOCPEICTBEHHOM KOHTAKTEe C HArpEBaTEIbHBIM
3JIEMEHTOM, J1a’Ke KOI'Zla 3Ta TEMIEPaTypa He sIBISETCs TAKOW, TPU KOTOPOU JKUIKOCTb FOPHT,
KOTZa OHa 3alIMIIeHa TApOBBIM 3a30pOM, H, O0JIee TOro, Jake KOraa 3Ta camast TeMIeparypa
SIBJISIETCS] ONNTUMAJIBHON MJTH MOAXOAALLEH TEMIIEPATyPOU [JIsl HCIIAPEHUS! XKUAKOCTH, KOraa

TaKOH MapoBoii 3a30p ObUT 0Opa30OBaH.
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(00039) B HacTosieM TOKyMEHTe MpenjiaraeTcsi pelieHne 3Toi npodiemMel myTem
UCTIOJIb30BAHMSI MPEIIOKEHHBIX YCTPONHCTBA, CUCTEMBI U CIIOC00a, B KOTOPBIX HUCIIONb3YETCS
LIMKJI WM Tiepuof oOpa3oBaHus ra3oBoro 3a3opa Harpesarenst HGGF, B kotopom
HarpesatesbHOe ycTporicTBo 30, 130 mpu nanumuuposanuu ¢assl Harpesa HP cHauana
HarpeBaeTcsi C yMEHbIIEHHON MOIIHOCTBIO IO CPABHEHUIO C HOMHUHAJIBHOM TEMJIOBOMH
MOILHOCTBIO JUJIS HEKOTOPOIO YBEIUMYEHHs] BPEMEHU HAPACTaHUs U B TO XK€ BPEMsl
NPEAOTBPALICHHUS WU CYIECTBEHHOTO CHUYKEHUST HeXKEJIATeIbHOTO XUMUYECKOro 00pa3oBaHus
BO BpeMsi (ha3bl HapacTaHus, kak n3odpakeno Ha ¢ur. 4A. ITlepuon HGGF nmpennodruteibHO
PacCUMTHIBAETCA TAK, UTO UMEETCSl AOCTATOYHO BPEMEHH JIJIs1 UCIIAPEHUs BCEH )KUAKOCTH IS
3JIEKTPOHHOM CUrapeThl, HAXOALIENCs B HEOCPEACTBEHHOM KOHTAKTE C HArpeBaTebHON
KaTyUIKOM, C MOBEPXHOCTH HAarpeBaTeIbHON KaTywkH 130 10 noCTH)eHus TeMIepaTypbl, IpU
KOTOPOI MOTYT BO3HHKHYTh XUMHUYECKHE PEAKLIIH, TPUBOIALINE K 00pPa30BaHHIO
HEJKEJIATENbHBIX CJIOKHBIX XIMUYECKUX BEIECTB, TAKUX KaK aJIbJeTUAbl, KApOOHMIIBI U T. 1.
ITocne oOpa3oBaHus Ta30BOr0 3a30pa HArPEeBATEINs MOBBIIIEHUE TEMIIEPATY Pbl HArPEBATEIbHON
KaTYLIKH BBIIIE TEMIIEPATYPBI, IIPU KOTOPOH 00pa3yeTcs ra3oBbli 3a30p, CUUTAETCS
0e30macHbBIM, TOCKOJIbKY B 3TOM CJIy4ae KUAKOCTD IS 3JIEKTPOHHOM CHUTapeThl,
HEIMOCPEACTBEHHO COMPUKACAOLIASACSA C FOpsYel HAarpeBaTeIbHON KaTyLIKOH, Tenephb
OTCYTCTBYET, BMECTO 3TOT'0 JKUAKOCTD JIJIs 3JIEKTPOHHOM CHrapeThl UCTIapsieTCsl CriocoOoM Oe3
CrOpaHMsi 10 COTIPUKOCHOBEHUS C HAarpeBaTeIbHON kaTymkoi. Takum oOpa3om, mocnie 3Toro
HarpeBaTesibHOe ycTpoicTBo 30, 130 MoxkeT padoTaTh NPU HOMUHAJIBHOHN TETJIOBOW MOITHOCTU
B HOpMasbHOM nukJie Harpesa NHC. Dta crparerus MoxeT CyIECTBEHHO YMEHBLINTD WIH AaKe
UCKITFOUNTB 00Pa30BaHNE HEXKENATEIbHBIX CIOXKHBIX XUMUYECKUX BEIECTB, TAKUX KaK
aNbIeruibl, KApOOHMUJIIBI U T. JI., KOTOPBIE OOPA3yOTCs PH MPUMEHEHUH TPAJAULIMOHHBIX
CTpaTeruii HarpeBa. ITO MOXKET CYLIECTBEHHO CHU3UTh CO37aHNE KapOOHWIOB B 00pa3yroImeMcst
B/IBIXa€MOM KOHJEHCALIMOHHOM a3p030Jie, & TAKIKE MOKET YMEHBIIUTh OKUCIEHHE OOMOTKH
HarpeBatesibHOro ycrpoiicraa 30, 130, yBenuduBast Cpok Ci1ykObl HArPEBATENLHOTO YCTPOHCTBA
30, 130.

(00040) OO0bIuHO, KOrAa Ha HarpeBarenbHoe ycTpoiicTso 30, 130 mogaercs
3JIEKTpONUTaHue, 001acTu CTpyiHOro 3mementa 20, 120, pacnoioskeHHbIe B HEMOCPEACTBEHHOH
OJIM30CTH OT HarpeBaTeNbHON MOBEPXHOCTH HarpeBareiapHoro ycrpoicrsa 30, 130, monydaroT
OoJblLIIe TETIOBOH MOIIHOCTH, YeM 00JacTu CcTpyiHOoro siementa 20, 120, kotopsie Oonee
yAAJIEHBbI OT HarpeBaTEIbHON MOBEPXHOCTH HArpeBaTeIpHOro yerpoiicrsa 30. Jpyrumu
CJIOBaMH, IPUCYTCTBYET 33€PrKKa HArpeBa MEKAY OOJNACTSIMH, PACIOJIOKEHHBIMU OJIU3KO K
HarpesartesbHOMY ycTpoucTBy 30, 130, B cTpyiiHOoM snemente 20, 120 no cpaBHEHUIO €

oOractsaMu, KOTOphIe OoJiee yaaneHbl OT HarpeBareapbHoro ycrpoiictsa 30, 130. 3To cBsizaHO ¢
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TEIUIOEMKOCTBIO M TETUION30JIsILKeH, o0ecneunBaeMbIMH CTPYHHBIM ssieMeHToM 20, 120, a Takxke
BPEMEHEM PaclpOoCTpaHeHHs], 00ecIeYnBaeMbIM CTPYIHBIM 3j1eMeHToM 20, 120, st
pacripeneneHus WM oOecreueHnst HHbIM 00pa3oM >kuakocTH 15, 115, reHepupyroimeit a3po3ob,
BHYTPHU HETO0, HaIpuMep myTeM nponurbiBanus ¢putiis 120 sxuakocteio 15, renepupyroiiei
aspo30JIb.

(00041) 3T0T 3¢ deKT MPUBOIUT K AOCTHIKEHHIO TeMrieparypsl ucrnapenust VT sxuaxoctu
15, 115, renepupyroiueii a3po30b, BHYTpH cTpyitHOro 3semenTa 20, 120 B nepBoe Bpems t1 nus
o0nacTeii, pacroJIOKEHHBIX OJIM3KO K HArpeBaTeIbHON MOBEPXHOCTH HATPEBATEIBHOTO
ycrpoticta 30, 130, kOTOpoe HAXOIUTCS B ()YHKIIMOHAJIBHOM 3aLETUIEHHH CO CTPYHHBIM
snemenToMm 20, 120, npu noctukenuu temnepatypbl ucnapenus VT sxuakocrtu 15, 115,
TeHepUPYIOIIeH a3po30Jib, BO BTOpPOE, OoJiee mo3aHee, Bpems t2 it 00JacTel, pacioIoKeHHBIX
Jianee OT HarpeBaTeNIbHOM MOBEPXHOCTU HarpesateabHoro ycrporicrea 30, 130. B pesynbrare
XKHUIOKOCTH 15, 115, reHepupyromiast a3p030Jib, BBIOOPOUHO HCTapsieTcsi B 001aCTIX, KOTOPbIE
pacronokeHsl OJIKe K HarpeBareabHOMY ycTpoicTBy 30, 130, 4To mpuBOAHUT K 00pa30OBaHUIO
oOJyiacteli BHyTPU OCHOBHOM YacTh CTpyiiHOro snementa 20, 120, rae skugkocts 15, 115,
reHepUpPYIOIIasl a3p030JIb, UCHIAPSETCS U IPUCYTCTBYET B hopMe rasza, Takoro kak map 40, 140.
Ha ¢ur. 3B nokasan Buz B monepeyHOM Ce4eHHH HarpesaTesnbHO katymku 130 u purmns 120,
Tpu 3TOM (PUTHIIB MOJTHOCTHIO MPONHUTAH XKUAKOCTEIO 15, 115, reHepupyrolieit a3po3oJib,
HanpHuMep TaKHX, Kak Ioka3aHbl Ha Buae cOoky Ha ¢ur. 3A no u nocie, Ha ¢ur. 4B,
ONPEAEICHHOrO NIEPBOro NEPUOAA BPEMEHH M0CJI€ HarpeBa HarpeBaTeapHON KaTymkon 130,
KOTOpast OblIa AKTUBUPOBAHA WJIM BKJIIOYEHA, TOKA3aHO, YTO TOJIBKO BHYTPEHHSS YaCTh
cepaueBuHsbl puTwis 120 mponuTana xKUAKOCThIO 15, 115, rerepupyrowieit a3po30iib, B TO
BpeMsi KaK KOJIbLIeBasi 00JIaCTh ¢ ONpeesIEHHbIM OJIMIKHUM PACCTOSIHUEM HJTH PailuyCOM 0
MIOBEPXHOCTH HarpeBateabHON KaTyiku 130 OoJbine He COAePKUT KUIKOCTb BCICACTBHE
UCIIAPEHUs] COCETHEN JKUAKOCTHU AJIsl SJIEKTPOHHBIX CUTrapeT.

(00042) Bwmecto 3Toro, obnacte wiu 00beM COIEPKUT KUIKOCTh 15, 115,
TeHEePHUPYIOIIYIO a3p030Jib, B (hopMe rasa, sBistornerocs napom 40, 140, uro nmokazano 6oee
PEIKOH ITPUXOBKOH HAa BUJE B ITOTNIEPEUHOM CEUEHHH, 00pa3ysi TaK HA3bIBAEMBbIH Ia30BbIH 330D
GG mexay HarpesatesieM U CTPyHHBIM 351eMeHToM 20, 120, mponuTaHHBIM KUAKOCTBIO WU
cofieprKalIiM KHUIKOCTh. Jlanee B kauecTBe npuMepa Ha ¢ur. 4C mokasaH onpeneneHHbIH
BTOPOU MEPUOJ BPEMEHHU MOCIIE NEPBOrO NEPHOIa BPEMEHH, B TO BPEMsI KaK Harpes
HarpeBaTeJIbHOM KaTymkoi 130 Bce elne akTHBEH BO BpeMsi (a3bl HApACTaHUsI, axe erne Ooyee
MaJIblii KpyT BHYTpeHHeH cepaueBuHbl puTmisa 120 nponuTas xkunkoctsio 15, 115,

reHepupyrolIel a3po30ib, Oaronapst TOMy, 4To TeMieparypa ucnapenust VI nocruraer Oonee
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ynaneHHou obyactu OT HarpeBateabHOU 00MoTkHu 130. Ha sToM sTamne rasossiii 3a30p GG
HOJIHOCTHIO C(HOPMHUPOBAH U CUCTEMA TOCTUTAET 00Jiee YCTONUNBOTO COCTOSIHHS PaOOTBhL
(00043) Ha stot addexT Bnuser Gonee MennieHHas epeaaya Teria BHyTPHU rasa,
Hanpumep razosoro 3aszopa GG, o6pa30BaHHOIO MCMIAPUBLIEHCS KUIKOCTHIO, IO CPABHEHHIO C
nepenaveii Teruia, ooecrneuynBaeMoil JKuAKocThio 15, 115, B pesynbTaTe 4ero nocie Toro Kak
001aCTh MOBEPXHOCTH CTPYHHOTO dyieMeHTa 20, 120, HaXoAsIasicsi B KOHTAKTe C
HarpeBaTeJIbHOM MOBEPXHOCTBIO HarpeBaTesibHOro ycrporicrsa 30, 130, ctaHOBUTCSI CBOOOIHOIM
ot sxuakoctu 15, 115, renepupyromeii a3po3ons, npeodpazoBanuoil B ra3 40, 140 nyrem
ucrnapeHusi ¢ oOpasoBaHueM razoBoro 3azopa GG, nepenaya Teria gajiee yMeHbIIAETCs. ITO
SIBJICHHE CPAaBHUMO WK CXONHO ¢ 3 dexrom Jleitnendpocra, siBisttoierocst Gu3nIecKum
SIBJICHHEM, ITPH KOTOPOM JKUIKOCTb, HATPUMED KUAKOCTD 15, 115, Haxopsmasics BOm3u
HarpeBaroLIe MacChl, B JAHHOM Clly4ae MOBEPXHOCTH HarpeBaTenbHoro ycrporicrsa 30, 130,
KOTOpasi 3HAUUTENILHO ropsduee, YeM TeMIlepaTypa ucrnapeHus skuakoctu 15, 115, obpasyer
W30JIUPYIOLIUH CIIOH mapa, KOTOPBIH 3aIlUIIaeT )KUAKOCTb 15, 115 oT ObICTPOro KUMEHUs WK
UCHapeHus. JTO CO3AAaeT OTTAJIKUBAIOILYIO CUITy, KOTOpas NMOJBELINBAET OCTABIIYIOCS KUAKOCTh
15, 115 nan HarpeBaroLeil MacCoi, NPOTUBOAEHCTBYsI CUIIE TSKECTH, HAPUMED B BUJIE KaIleb,
NpeaoTBpalias Kakoh-mu00 nanbHEHIIN MPsIMON KOHTAKT MEKAY JKUAKOCTRIO 15, 115 u
HarpeBaTesbHbIM ycTporcTBoM 30, 130. B HacTosen cuTyaluu BAUSHUE CUJIBI TSHKECTU MOXKET
OBbITH CPaBHUMO € 3 (PEeKTOM KanmUUIAPHOTO BCAChIBaHUS CTpyHHOro snementa 20, 120,
Hanpumep GUTHIIs, KOTOPBIH AEHCTBYET MPOTUB AAaBJIEHNs, CO3/JaBAEMOro ra3oBbIM 3azopom GG
UJIU Ta30BBIM CJIOEM.

(00044) OnHOBPEMEHHO C 3TUM KHUAKOCTE 15, 115, reHepupyromas a3po30ib, TaCCUBHO
nepepacnpenenseTcss BHyTPU OCHOBHOM 4acTu CTpyHHOro snementa 20, 120, Hanpumep 3a c4yet
KaWUSIPHOTO ICUCTBHSI, TPOMUTHIBASI MJIH MOBTOPHO 3aIOJIHSSI BHYTPEHHIOK YacTh (GUTHIIA, U
HE CIOCOOHA BOCIIOJIHUTD O0JIACTH UJTH O0BEMBI, KOTOPbIE CBOOOIHBI OT KuAKOoCcTH 15, 115,
TeHepUpPYIOIIeH a3p030Jib, JOCTATOUHO OBICTPO i1 OOECTIEYEHUS CIUTOLTHOTO MPUCY TCTBHS
xuakoctu 15, 115, reHepupyroiei a3po30db, BO BceM cTpyiHOM sniemente 20, 120, ocobeHHO
IIPU HATPEBAHUH C HOMUHAIBHOM MOLIHOCTBIO. B 11€710M, KOrjja Ha HarpeBaTesIbHOE YCTPOUCTBO
30, 130 monmaeTcst HOMUHAIbHAS TEIJIOBASI MOIHOCTb, BPEMsi, HEOOXOIMMOE JIJTsl HCTIAPEHUST
oTpeneNIeHHON 00acTH Win 00beMa MyTeM UCTIApeHHsI B CTpyHHOM sseMeHTe 20, 120 ¢
oOpazoBaHneM razoBoro 3azopa GG, ropasno kopode, 4eM BpeMsi, HeOOXOIUMOe st
BOCITOJTHEHHSI TOH Jk€ 001acTH Wil 00beMa 3a CUET KaNUIAPHOTO NEHCTBHS CTPYHHOTO
snementa 20, 120.

(00045) IIpu ynpasiieHUH TEIIOBOM MOLIHOCTBIO MTOCPEACTBOM ABYX LIUKJIOB, CHaYasa

LIUKJIOM 0Opa3oBaHus razoBoro 3a3zopa Harpesatenss HGGF u 3aTem HOpMasbHBIM LIUKIOM
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Harpesa NHC, ncnonp3yercst mpeumyectBo 3¢ deKra, KOTOpOoe MPeIOCTaABISIETCS Ta30BbIM
3azopoM GG. [Iponomxurensnocte HGGF paccuuteiBaercs Tak, uyto razosbiii 3a30p GG
oOpasyercst 10 MepeKIIOUeHus] HarpeBaTesisi B OoJiee MOIITHBINA HOpMasbHbIN Luk Harpesa NHC,
IJI IPeOTBPALLEHHS HarpeBa KUAKOCTHU AJIsA 3JIEKTPOHHBIX CUTapeT, HAXOIALIEICs B KOHTAKTe
C HarpeBaTeIbHON OOMOTKOM, 1O TEMIIEPaTyp, MPEBBILIAIOLIINX TEMIIEPATYPY UCHIAPEHUs, IPU
KOTOPOH MOTYT MPOUCXOIHTD CIIOXKHbIE XUMHUYECKHE PEaKIMH, IPUBOIAIINE K 00pa30BaHHUIO
HEe)KeJIaTeJIbHbIX XMMUYECKUX BEIeCTB 10 00pa3oBaHus razoBoro 3a3opa GG. Cnenyer
MOHUMATbh, YTO Ha I'PAHULIE MEXKY CIOEM JKMIKOCTH U ra30BbIM 3a30POM TEMIIEPATypa MOKET
OBITh 3HAYUTEILHO HIKE, Y€M Ha MMOBEPXHOCTU HArpeBaTeNIbHOM KaTyuiku. B
IEeWCTBUTENIbHOCTH, TEMIIEPATYpa Ha TPAHHLIE Pa3eNa MEKAY JKHIKOCTBIO U Ta30M/TIapoM,
KOHEYHO, MPENCTABIISET COO0H TeMnepaTrypy HCIapeHus SKUAKOCTH JUIS SJIEKTPOHHBIX CUTAPET, a
HETJIOCKasl TPaHMLIA pa3ziesia MOXKET ObITh aKKYPAaTHO pa3MelIeHa C MAJCHbKIM PHCKOM
COIPHUKOCHOBEHUS JKUAKOCTH IS SJIEKTPOHHBIX CUTAPET B JKUAKON (ha3e C MOBEPXHOCTHIO
HarpeBaTesIbHON KaTymku. CUUTAETCs, YTO 3TO JOMOJHUTENIBHO CHIKAeT 00Opa3oBaHue
He)KeJaTeJbHbIX XUMUYECKHX BEIeCTB U T. A. B 3TOM OTHOLIEHUH HarpeBaTeabHOE YCTPONHCTBO
30, 130 ynpaBisieTcs ¢ UCTIONBb30BAHUEM CUCTEMBI € ABYMsI (pasamu min AByMs nukiamu. [lpu
aToit paboTe B IBYX (hazax UK oOpasoBaHus ra3oBoro 3a3opa Harpesarenss HGGF
BBITIOJIHSIETCS BHIOOPOYHO Auist odecniedueHust odpa3zoBaHusi ra3osoro 3azopa GG BHyTpU
crpyiinoro snemenTa 20, 120, rae skuakocts 15, 115 dpopmupyer razosyro a3y nocpencrsom
razosoro 3azopa GG u xunakyio ¢azy LP. ITocsae 3Toro BeIMoNHAETCS HOPMAJIbHbBIN LUK
HarpeBa NHC ¢ ucnonp3oBaHHEeM PEeHMYyLIeCTBa U30IUpYIoLIero 3¢ dexra rasoBoro 3a3opa
GG, B pesynbrare yero xunkas ¢asa LP He nocturaer moporosoii Temmnepatypsl TT B cTpyiiHOM
snemenTe 20, 120. B 3TOM OTHOWIEHNH, AaXe €CIM HarpeBaTelbHasi IOBEPXHOCTh
HarpeBatesibHOro ycrpoiictsa 30, 130 npessbitmaer noporosyto Temneparypy TT, Gnarogapsi
s¢dexry Termonsonsuuu razosoro 3azopa GG Ha ocHoBe 3ddekta Jletinendpocra Temneparypa
xuakoit ¢aser LP Oyner Hioke moporosoii Temriepatypsl TT, HO Bce e BbIIIE TEMITEPATYPBI
ucnapenust VT.

(00046) CoOOTBETCTBEHHO Ha OCHOBE BBIIIEONMCAHHBIX TPUHIIUIIOB YIIPaBJICHUS C
IpUMEHEHNEM NepBOil MoAauy MOIHOCTU HA HarpeBaTeJIbHbIN 3JIEMEHT AJi UCTIapeHUs
KHUIKOCTH, 00pasyromeii a3po30ib, eper BhITOJHEHNEM BTOPOH MOAaYH MOITHOCTH Ha
HarpeBaTeNIbHbIN 3JIEMEHT, IPUYEM MepBas Mojiada MOIIHOCTH UMeeT 3HaUeHNe HUKEe BTOPO
NOJaYM MOIIHOCTH, OTHOM LIEJNIBIO SIBJISIETCS OTPAHUYEHUE UM UCKIIFOUEeHHE 00pa30BaHuUs
NOOOYHBIX MPOAYKTOB PA3JIOKEHHs KUnkocTH 15, 115, rerepupyroiieit a3po30i1b, 3a CHeT
MPEAOTBPALIEHUs] CTOPAHUs MOJIEKYJI sKUAKOCTHU 15, 115, renepupyroieit a3po30i1b, BO BpeMs

(ass! HarpeBa. Kpome Toro, 11e1bt0 TakxkKe sBJIseTCs 00ecreueHne yIpaBisieMOro HarpeBaHusl
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HarpesaTesbHOro ycrpoiicta 30, 130, B pe3yibrare 4ero B T€4€HHE TIEPBOro LUKIA (a3bl
HarpeBa, sIBJISIOLIErocs LIUKIIOM 00pa3oBaHMs ra3oBoro 3asopa Harpesarenst HGGF, sayTpu
cTpyitHoro asnementa 20, 120 oOpasyercst ra3osbiii 3a30p GG 10 Havana BTopoii (pa3el Harpesa, B
KOTOPOI1 pUMeHsieTcst Oosiee BBICOKAs! TEIIOBAsi MOIIHOCTD, B TEYEHNE HOPMAJIBHOTO LIUKJIA
HarpeBa NHC. IIpeanoururensHo ra3osblii 3a30p GG obpasyercs B crpyitHoM snemente 20, 120
TaKUM 00pa3oM, YTO HUKAKasl )KUAKOCTh 15, 115 He HAXOAUTCS B HETTOCPEACTBEHHOM KOHTAKTE C
KaKOH-T100 MOBEPXHOCTBIO HarpeBaTebHOro ycrpoiictea 30, 130, MOCKOIbKY YaCTUYHBIII
KOHTaKT >xugkoctu 15, 115 ¢ moBepxHOCTsIMU HarpesatenbHOro ycrpoiictsa 30, 130 B 30He
npeoOpazoBanusi TZ MOKET MPUBECTU K 0OPA30BAHHIO TBEPbIX CTOPEBIIUX HUITH
PA3JIOKUBLIMXCSI HJIEMEHTOB, HEXKEJIATeJIbHBIX MOOOYHBIX MPOAYKTOB. ITOT MOIXOA C
NIepBOHAYAIBHBIM HArPEBOM ¢ 00JIee HU3KOH TETIOBOH MOIIHOCTBIO IJIsl HAPACTAHUS
TEMIIepaTypbl B LIMKJIe 00pa3oBaHus razoBoro 3azopa Harpesatesnss HGGF no cpaBHeHmIo ¢
OoJee BBICOKOH TEIIOBOM MOITHOCTBIO, TPUMEHSIEMON B ITOCJIEAYIOIIEM HOPMAIbHOM LIHKJIE
HarpeBa NHC, siBnsieTcss HEOYEBHIHBIM U HECKOJIBKO HEOKMAAHHBIM B TAHHOW 00J1acTH
TEXHUKH, TIOCKOJIbKY B YPOBHE TEXHUKH HAPEBATENIN HArPEBAIOTCS CriepBa ¢ Ooyiee BBICOKON
MOIITHOCTBIO JUIs1 O0eCTIeYeHHsI OUeHb OBICTPOTO BPEMEHHU T'OTOBHOCTH YCTPOMCTBA.

(00047) CornacHo aceKTy MPenoCTaBII0TCS YCTPOHCTBO, CUCTEMa MITH CITOCO0, B
KOTOPBIX LIMKJI HArpeBa xKUAKOCTH 15, 115, renepupyromeit a3po30J1b, HarpeBaTeIbHbIM
ycTpoictsoM 20, 120 pa3neneH Ha 1Ba BPEMEHHBIX dTara WK LUKJIA BMECTO UCIIOJIb30BaHUs
IPOCTOrO HarpeBa o MPUHLUITY BKIIFOYEHUS/BBIKIIOUEHHS TP HOMUHAJIBHON TETIOBOM
MOIIHOCTH U BBIOOPOYHOM PEryJIMPOBAHNHU TEMIIEPATYPhI B TEUEHHE BCETO IMKJIA HAarpeBa.
CHauasna ¢ mepBbIM LIMKJIOM HarpeBa BBIOJIHAETCS [IMKJI 00pa30BaHUs ra30BOr0O 3a30pa
Harpesatesisi HGGF, xotopsiii oOpa3syer ra3osbiii 3a30p GG B cTpyiiHom snemente 20, 120,
nocJie 4ero, Koraa razonblii 3a30p GG yke NpUCYTCTBYET, BBITIOJHAETCS] BTOPOU LIUKJI HarpeBa
NHC npu 6osee Boicokoii TeruioBoit moHoct, yeM HGGF. Iukn HGGF moxkeT nmerthb
NPONOJLKUTETBHOCTD MeHee S00 Mc, mpeamnoutuTenbHo MeHee 300 Mc uimn Gonee
MPEANOYTUTENBHO MeHee 150 MC, M MOKeT HAUYMHATBCS, KOT/AA MOJIb30BATENb AENAET 3aATSKKY
WJIM BABIXAET, I0KA HarpeBaTeabHOe yeTponucTBo 20, 120 Bee eme ocTaeTcst XOJOAHBIM.

(00048) Ha ¢ur. 4C nokaszan apyroii acrekT, Te MOKa3aHbl pa3HbIe [IUKJIbl HAPEBA,
yeTeipe (4) u3 HuX uMeroT nepsbiid uki1 HGGF u aBa (2) ve umerot uukina HGGF. Ecnu BTopoit
nocaeayromuil nukia Harpesa HC2 HaunHaeTcs B TedeHUe ONpeeeHHOro nepuoaa spemesnu TP
B IIpeJieNiax BpEeMEeHU OKOHUYaHus nepBoro 1ukia Harpesa HC2, Hauano BTOporo uukia Harpesa
HC2 ¢ HGGF moxer He MOHanoOUThCsA. DTO TIOKA3aHO B BEPXHEH 4acTu rpaduyueckoro
npexncrasieHus Ha ¢ur. 4C, rae 3a nepseiM nukioMm Harpesa HC1 cnenyer ki Harpesa HC2

6e3 HGGF. Oto cBsa3zano ¢ TeM ¢akrom, 4to cTpyiiHbii anemMeHT 20, 120 1 ero kanuuisipHble
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KaHAJIbl HE UMEJH JOCTATOYHO BPEMEHH, YTOOBI IOTHOCTHIO 3aIIOJIHUTHCS U IPOTUTATHCS
XKHUAKOCThIO 15, 115, u B TakoMm ciy4vae xxuakast ¢paza LP onsaTh KOHTAaKTUPYET ¢ MOBEPXHOCTHIO
HarpeBatesbHOro ycrpoiicrsa 30, 130 mocne nepsoro rukia Harpesa HC1, roe Obut oOpaszosan
ra3osbiii 3a30p GG. DT0 03HAYAET, YTO 10 OKOHYAHUS OMPEEICHHOIO NEPUOa BPEMEHH
(moporosoro Bpemenu oxkunanus TIT, koTopoe siBiseTcst TOCTaTOYHO JUTUTEIbHBIM IS
OXJIQXK/IEHUs HarpeBaTeJis, a Takoke UCIIAPEHHOro ras3a, B pe3yJsbTaTe 4ero ra3osbiii 3a3op GG
MO3KET OBbITh MOJIHOCTHIO YAAJIEH) HAUMHAETCS CleAyomuil ik Harpesa HC2, v ra3oBbIii 3a30p
GG (yxe obpasoBaHHbI B iepBoM 1ukiie Harpesa HC1) Bce emme Oyaer mpuCyTCTBOBATH B
crpyitHoM 3niemenTe 20, 120, kak uzobpazkeno Ha ¢ur. 4C, u, cieqoBaTeIbHO, B CO3IaHUU
HOBOTO ra3oBoro 3a3opa GG HeT HeoOXOAUMOCTH. DTO O3HAYAET, YTO CIAESNYIOIUH MK HarpeBa
HC2 moskeT ObITh HETOCPENCTBEHHO HAYAT ¢ HOpMAJIbHOTO 1MKJIa Harpesa NHC. B kauecTtse
npumepa, TIT moxer cocraBiaTh | cekyHny niam 6onee B 3aBUCHIMOCTH OT XapaKTEPUCTHK
cTpyiHoro snemMenta 20, 120, HanmpuMep UCHOJIB3YyEMOI0 MaTepHaia, MOPUCTOCTH, TUAMETPA, &
TAKXe B 3aBUCUMOCTH OT XapaKTepUCTUK HAarpesaTeapHoro snemenra 30, 130.

(00049) Hanpotus, kak Moka3aHo B HIKHEH 4acTH rpadIecKoro mpeACTaBiIeHus Ha Qur.
4C, uerBepThiil 1K Harpesa HC4 HaunHaeTcs nocie 3aBeplieHus ONpeeIeHHOro nepuosa
BPEMEHH, KOTOPBIN JJIUTCA IOJbLIE MOPOroBoro speMenn oxunanus TIT, nocne okoHuanus
Tpetrhero nukiia Harpesa HC3, tak uto ra3osbiii 3a30p GG OoJblle HE CYIIECTBYET, YTO
O3Ha4aeT, YTo CTpyHHbIN 3y1eMeHT 20, 120 cHOBa ycnen NOJHOCTHIO 3aNOJHUTBHCS SKUIKOCTHIO
15, 115. B Takom ciyudae uerBepThiii nuki Harpesa HC4 nomkeH ObITh HauaT ¢ 1UKIA
obpas3oBanus razoBoro 3a3opa Harpesarenst HGGF nnst mosropHOro obpasoBanus ra3aoBoro
3a3opa GG B crpyiinom anemente 20, 120 nist npenoTBpalleHus Ype3MepHbIX TeMIIeparTyp,
MPEBBIIAIINX YMEpeHHYIO TT, B HarpeBaTebHON KaTylLIKe, KOTOPbIE C BBICOKOM
BEPOSITHOCTBIO BBI3bIBAIOT XMMHUYECKYIO PEAKIIHIO ¢ 00pa30BaHNUEM HEXKEIaTeIbHBIX
XUMHUYECKUX COCIUHEHUI.

(00050) BpemenHble paMKky LIMKJIOB HATPEBA MOTYT YIPABJIATHCS TAMEPOM, KOTOPBIN
3aMpoOrpaMMHUpPOBaH B KOHTposuiepe 70, CO CHETYMKOM BPEMEHH, KOTOPbIN MOACYUTHIBAET BPEMS,
MpoLIeALIee [TOCTe 3aBEPLICHUS TPEeAbIAYLIEro UKJAa HarpeBa, B pe3yJIbTaTe 4ero Mpu Hadaje
HOBOTO LIMKJIA HArPeBa, HAIPUMepP MOCPEACTBOM OOHAPYKEHUSI COBEPIIEHHS ITOJIb30BATENIEM
3aTSKKU WITH BIIBIXAHHSL, MOXKET OBITh POBEPEHO, MPOIIEHO JIM MOPOrOBOE BPEMsI O3KUAAHUS
TIT, nnst onpenenernsi HEOOXOMMMOCTH LIUKJIA 00Opa30BaHUS ra30BOTO 3a30pa HarpeBaTess
HGGF. Oxonvanne u Hauano nukia Harpesa, kak ¢ HGGF, Tak u 6e3 Hero, MokeT ObITh
ONPENEICHO C MOMOLIBIO AaTUUKa 174 3aTsSKKH, KOTOPBINA MOXKET aBTOMAaTHYECKH NEPEIaBaTh
cur”as Ha koutpoJuep 170, korna nonp3oBaTesb ACNAET 3aTsHKKY dyepe3 MyHAWTyk 150, a

TaKXKe€ MOXKET OBITh OIPEEeNIEHO MOCPEACTBOM HAXKATHS MOJIb30BATEIEM BPYUHYIO KHOMKH 176,
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KOTOpas nepenaer curiai Ha koutposuiep 170. IToporosoe Bpems oxupanusa TIT moxer
NPEACTABIIATh COOOH KOHCTAHTY, HO TAKXKE€ MOXKET ObITh PACCUUTAHO HA OCHOBE Pa3IMYHBIX
napaMeTpoB, U3MEPEHHBIX ycTpoiicTBOM 100, reHepupyIOLIUM a3p030Jib, HAPUMED, HO Oe3
OrpaHUYeHUs], IPOAOJLKUTENBHOCTH NPEABIAYILEro LUKJIA HATPEBa, CPEIHEN TEMIIEPaTyPhl,
BBI3BAHHOM HarpesaTelbHbIM ycTpolicTBoM 30, 130, ypoBHs 3anonHenus emkoctu 10, 110
KUAKOCTBIO 15, 115, reHepupyromeii a3po30:b, cpeqHeli TeIUIOBOH SHepTruy, NoTpedIeHHON Ha
MpeabIAyLIEM LIUKJIE HarpeBa.

(00051) Uro xacaeTcs pa3nuuuii Mexy MepBOi TeIIOBOM MOIIHOCTBIO M BTOPOH
TETUIOBOW MOIIHOCTBIO U MX aOCOJIFOTHBIX 3HAYEHUH, STH 3HAYSHUS ONPENENISIOTCS HA OCHOBE
MaTEPUAJIOB, PA3MEPOB U XapaKTepUCTUK ycTpoiicTBa 100, renepupyromero a3po3ois. B nenom,
YTO KacaeTcsi a0COMIOTHOTO 3HAYEHHS TETUIOBOH MOIIHOCTH, IEePBasi TEIUIOBast MOITHOCTh
TOJDKHA OBITh HIDKE, YeM BTOpasi TETJIOBAsi MOIHOCTD, HO BCE XK€ BBIIIE OMPENEIEHHOTO
aOCOJFOTHOTO MOPOrOBOTO 3HAYEHHUST YPOBHS MOILITHOCTH, YTOOBI UMETh JJOCTATOYHYIO MOIHOCTh
IUTs ucnapenus skuakoctu 15, 115 B npenenax OTHOCUTEIBHO KOPOTKOIO IPOMEKYTKA BPEMEHH,
npu 3ToM 310 Bpems npeacrasisier codoit mukin HGGF, n uukn HGGF npeanourutensHo
coctasinsieT MeHee S00 Mc, mpennoututenbHo MeHee 300 Mc nim GoJiee IPeANOYTUTENILHO MEHee
150 mc. B cBsizu ¢ atum umkin HGGF Beidupaercst Tak, 4ToObI OBITh JOCTATOYHO KOPOTKHM,
94TOOBI OBITH €/1Ba 3aMETHBIM ISl IOJIb30BATENSA U, TAKUM 00pa30oM, HE BJIUATH HA OIIBIT
MOJIb30BATENSI U CPOKHU XKEJIAEMOTO BAbIXaHUS.

(00052) C TOuKM 3peHuUsI OTHOCUTEIBHOIO COOTHOILIEHUSI MEXXy IEPBOM TEMJIOBOMH
MOLIHOCTBIO U BTOPOH TEMJIOBON MOLIHOCTBIO MEepBasi TEIIOBAasi MOLUTHOCTb TAKXKE MOXKET
HaxoauThes B Auanasone 20—80% yMeHbILIeH!s] OTHOCUTEILHO BTOPOH TETJIOBOH MOIIHOCTH,
IIPHU YCJIOBUH, UYTO UCHIApeHHe KUAKOCTH 15, 115 mpoucxonur B TedeHne BbIIEONUCAHHON
nponoyukureabnoctu ukia HGGF, Gonee npennoututensHo B nuana3zone S0-80%, Oonee
npennoututensHo 60-80%. B kauecTBe HEOrpaHUUMBAIOIIETO PUMEPA, €CJIU YCTpoHcTBO 80
MUTAHUS TIPENCTABISAET COO0M TUTUH-UOHHYIO 0aTapero ¢ BBIXOAHBIM HAIPSKEHHEM,
cocTaBisIOIuUM 3,6 B, a HanpsikeHue peryJupyercst BHyTPEHHE 10 3HadeHus 3,3 B, mpu Tom,
YTO 3TO HanpsikeHue nopaercs B TeueHue 1ukia NHC ycrpoiictBom 60 nmutaHus Ha
HarpesaresbHOe yeTponcTBo 30, 130, 1 cOnpOTHUBIEHHE KaTYLIKH HArPeBaTEIbHOIO YCTPOUCTBA
30, 130 cocraBnsiet 1,5-2 OM ¢ ypaBHEHHEM, COTJIACHO KOTOPOMY 3JIEKTPOMUTAHUE PABHSAETCS
HAIPsDKEHUIO B KBAAPATE, MOACIIEHHOMY Ha CONPOTHUBJIEHUE, BTOPAsl TEIMJIOBAsi MOLHOCTb MOXKET
COCTaBJIATH 5,445-7,26 BT, mpu 3TOM nepsas TeNjaoBasi MOLHOCTb MOKET COCTABJIATD,
Hanpumep, npuom3uTenbHo 50% oT 3TOro 3Ha4YeHHs, HaXO4sACh B quanazoHe ot 2 Bt no 4 Br.

Tem He MeHee, Takke CyLIECTBYIOT ycTpoiicTBa 100, reHepupyromue a3po30iib, ¢ ropasao donee
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BBICOKMMH 3HAYE€HUSIMU TEIUIOBON MOLIHOCTH, HATIPUMEP CO 3HAYEHUSIMA HOMUHAJIbHOU
TeruioBoi MoinHocTy 10 200 BT u Gonee.

(00053) ITpu Gosnee HU3KMX 3HAYEHUSAX COMPOTUBIICHUS KATYIIKH [ HATPEBATEIbHOTO
ycrpotictea 30, 130, Hanmpumep npu CONPOTUBIICHUSI MEHee OAHOro oMa, Harpumep 0,8 Owm,
YMEHBIIEHNE MOLIHOCTU MEX]y MePBOM MoAaueil MOLUIHOCTU U BTOPOH MOa4ell MOIHOCTH
MOXKeT OBITh OOJIbLIe, YeM yYKa3aHHOE 3HaUeHue, cocTasisiomee 50%, KOTOpOe OMUCAHO BBILIE.
Hanpumep, HoMuHalIbHasi MOLTHOCTD C HAMPSDKEHUEM, COCTABIISIIOIINUM 3,3 B, MOXKET COCTaBIISITh
npubm3uTeNnbHo 13 BT, a HapacTaroliee Hanmpsi>keHUe, BEPOsITHEE BCero, OyIeT COCTAaBJISITh
npubm3uTeNbHO 20—50% OT 3TOM HOMUHAJIBHOM MOIIHOCTH, TO ecTh 2,7—7,5 BT. B kauecTse
JIPYroro HEOrpaHUYMBAKOLIETO TPUMeEpPa, eciu ycTpoiicTBo 100, reHepupyroliee a3po30b,
MIPEICTaBIISIET COOO0H yCTPOHCTBO ¢ OJIOKOM OaTapen U pe3epByapoM, MOAAOINEE MOIITHOCTD JI0
npubmusuTensHO 200 BT 11 MMeroIiee COnpOTHBIIEHHE HATPEBATENBHON KaTyLIIKA MEHEe OIHOTO
oma, mpudmm3uTensHo 0,8 OM, 1 UMeroIee HCTOYHUK MUTaHMS ¢ HanpspkeHueM 12 B, uto
ofecrniednBaeT noga4y HOMHHAJIBHOW MOIMHOCTH, cocTapiisitomeit 180 Bt wm Oonee,
HapacTarollasi MOLIHOCTh MPEATIONOKUTENBHO MOXKET COCTABIATh A0 5% OT HOMMHAJIbHON
MOIITHOCTH, TO €CTh MeHee 10 Br.

(00054) Ha ¢ur. SA nokaszaH BapuaHT OCYIIECTBJICHHUS YCTPOcTBa 260 perympoBaHus
MOIITHOCTH, KOTOPOE BCTPOEHO B ycTpoiicTBo 100, reHepupyroliee a3po30Jib, WK HHBIM 00pa3oM
ABJISIETCS €0 YaCThIO, WM HE(PYHKLIMOHAIBHO COETUHEHO C HUM, IS YIIPaBIIEHUS
HarpeBaTesbHbIM ycTpoiicTBoM 30, 130 B TeueHue 1ukiIa 00pa30BaHUs ra30BOro 3a30pa
Harpesatesis HGGF u nocne Hero B Teuenne HopmasibHoro 1ukia Harpesa NHC. Kontposep
70, 170, HanpuMep MUKPOKOHTPOJIJIEP WU IPYroil TUI mpoueccopa aiisi 00pabOTKH TaHHBIX,
MO>KET YIIPABJISATh ABYMs HepekmodaresssMu 261, 262, KOTopble pa3MelleHbl NapaeabHO IS
o0ecrevyeHus IBYX Pa3HbIX HJIEKTPHUECKHUX IIeNel, KOTOPbIe MOTYT MOaBaTh JIUOO
HOMUHANBHYIO MotrHOcTh NHC nocpenctBom nepeximouarens 262, mudo MOTyT MoJaBaTh
MOHMKEHHYIO MOIIHOCTb 110 CpaBHEHUIO ¢ HoMuHaIbHON MomHocThi0 HGGF nocpencrsom
nepekaroyarens 261. Eciau roBopute KOHKpeTHee, HanpsibkeHue ucrounuka 80, 180 nuranus u
3Ha4YeHUE CONMPOTUBJICHMs KAaTYyIIKU HArPEeBaTEIbHOrO ycTpoicTea 130 pacCUnThIBAIOTCS TaK,
YTO, KOIAa MepeKIroUaTens 262 HaXOAUTCSl BO BKJIIFOUEHHOM COCTOSIHUH, a NepeKIirouaTens 261
HAXOJUTCS B BBIKJIFOUEHHOM COCTOSIHUM MPH PeryaupoBanuu konTposuepom 70, 170, Ha
HarpeBatesib 130 mocpencTsom nepekinodarens 262 noaaeTcsi HOMUHAJIbHAST MOLTHOCTD ISt
obecrieueHus TemioBoil MmomHocTy B nukie NHC. B cBoro ouepens, HanpsikeHne ncrouHuka 80,
180 nuTaHus 1 3Ha4YE€HUE COMPOTUBIICHUs KAaTYLIKH HarpeBaTeabHOro ycrpomncrsaa 130
JOTOJHUTENBHO CO 3HAYEHUEM CONPOTUBIICHUs PE3UCTOPA 265 paCCUUTBIBAKOTCS TakK, YTO, KOrAa

nepeKsrYaresb 261 HaXOAUTCs BO BKIFOUYEHHOM COCTOSIHUH, & MEPEKIYaTeb 262 HaXOMUTCS
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B BBIKJIFOUEHHOM COCTOSIHUM IPU PETYIMPOBAHUHM MUKPOKOHTposuiepom 70, 170, Ha HarpeBaTenb
130 nmogaercst NOHMKEHHAsI MOITHOCTD JJIs1 00€CeueHus MOHIKEHHOH TETUIOBOH MOIITHOCTH B
uukiie HGGF.

(00055) DTOT BapUaHT OCYLIECTBJIEHUS MO3BOJISET BbIIOJHUTD JIUIIb HE3HAUUTEJIbHbIE
M3MEHEHHs B CYLIECTBYIOLIEM HarpeBaTeJbHOM ycTpoiicTse 130 nmyrem nobasneHus
JOTOJIHUTEIbHON 3JIEKTPUUYECKOM LIeNH MU ITyTH JUIsl 00eCTieueHNs] HOHMKEHHOH MOIHOCTH
MOCPECTBOM AOTOIHUTENBHOIO pe3uctopa 265. B pexxuMe oxxuaanus, HanpuMmep Koraa
NOJIb30BATENb HE BABIXAET WIN HE AeNaeT 3aTsLKKy, kKoHTposuiep 70, 170 ynpasiser
nepexaroJaTessamu 261, 262 nis uxX BBIKIIOYEHHUS] WIIM OHU BBIKJIIOYAIOTCS 110 YMOJYAHUIO.
3areM, KOrJa MoJjb30BaTelNb AeNaeT 3aTSKKY UIIH BABIXAET, HAIIPUMEp MOCPEACTBOM
OoOHapyKeHHsI JaTIUKOM |74 3aTsHKKU WITH HasKaTUsl KHOMKU 176 MOkeT ObITh aKTHUBUPOBAH
ukia HGGF nyrewm BriroueHus nepexmouatesst 261, HanpuMep B TeUeHHe NepHoa,
cocTasisroiero npudnusurensHo 100-300 Mc, Mpu TOM TOK OrpaHUYEH 3HAUYEHHEM
CONPOTUBJIEHUs PE3UCTOpa 265 1 3HaUYE€HHEM conpoTUBiIeHUs Harpesatens 130. [lanee, korna
Harpesartesb 130 10CTaTOYHO HarpeeTcs, NepexyodaTesb 2601 BBIKIIIOUAeTCs, a NEPEeKIYaTeNb
262 BxIrOHaeTcs s padoThI MPU HOMUHAIBHOM MomHocTH B ke NHC. Takske BO3MOXKHO,
YTO nepekioyaresb 262 He paboTaeT B IOCTOSHHO BKIIFOYEHHOM PEKUME BO BPEMsI
o0ecriedeHrss HOMUHAJIBHON Ter1oBoit MomHocTH B nukiae NHC, a nepekirodaercs o
NPUHIHIY LIMPOTHO-UMITYJIbCHOMN Monynsanuu («PWMy), ynipasnsiemoii korTposuepom 70, 170,
HanpuMep Ha OCHOBE U3MEPEHUI TeMIepaTypbl, IOJy4aeMbIX 0 OOpaTHOMN CBsI3U OT aT4YUKa
138 Temnepatypsl, Ui CTaOUIM3ALUH TEMIIEPATY Pl MyTEM BBIIIOJIHEHHSI AITOPUTMOM
YIIPaBJIEHUS PETYIMPOBAHMS TEMIIEPATYPbI B 3AMKHYTOM KOHTYp€, HalpuMep, HO 0e3
orpaHu4enusi, anroputmMomM ynpasnenus P, PI unu PID.

(00056) Ha ¢ur. 5B nokazan BapuaHT OCyIIeCTBIEHUs yCTpoiicTBa 360 peryiupoBaHus
MOII[HOCTHU, KOTOPOE BCTPOEHO B ycTpoiicTBO 100, reHepupyroliee adpo30Jib, UK HHbIM 00pa3oM
SIBJISIETCS €r0 YaCThIO, WIIM HEQYHKLIMOHAIBHO COETUHEHO C HUM, JUIS YIIPABJICHUS
HarpeBaTesibHbIM ycTpoiictBoM 30, 130 B TeueHne 1ukia 00pa3oBaHUs ra30BOro 3a3opa
Harpesarenis HGGF u nocne Hero B TeueHne HopManbHOTO 1IMkiia Harpesa NHC. AnanornuHo
BapUAHTYy OCYLIECTBICHHUs MO ¢ur. SA MukpokoHTposuiep 70, 170 unmu apyroi Tun nporeccopa
111 00pabOTKU TaHHBIX MOTYT YIIPABISTh IBYMS NepeKrodarensimMu 261, 262, KoTopeie
pa3MeLIeHbl MapajuIeIbHO Ut 00eCHeUeH sl IBYX Pa3HbIX 3JEKTPUUECKUX LeneH Ui moJaun
SKCIUTyaTalMOHHON WJIM HOMUHAJIbHOMN TeroBoi MomHoctH 17151 NHC nocpenctsom
nepekrouaTess 262 unu s nojgadu noHwkeHHo terosoit mouHoctd HGGF nocpenctsom
nepexarovaress 261. B nytu win uenu nepexmouarens 261 ans HGGF Bmecto pesucropa unu

PE3UCTUBHOIO dJIEMEHTa 205 NpeayCMOTPEH UHAYKTUBHBIN 31€MEHT 365. MHIyKTUBHBIN
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3J€MEHT 365 TaKkKe MOXKET COAEPKATb PE3UCTUBHBIN KOMIIOHEHT, KOTOPBIN MO3BOJISIET CHU3UTD
MOCTOSIHHYIO TeTI0BYI0 MOIIHOCTh Lukia HGGF. UuaykTuBHbIM 351eMeHT 365 MOXKET UMETh
MHIYKTUBHOCTb L, KOTOpast cnocoOHa CHU3UTh TOK BKIIFOUEHUS ISl IPEJOTBPALLEHHS CUIIbHBIX
BBIOPOCOB TOKa, KOTOPbIE MOTYT BBI3bIBATH ITOBBILIEHUE TEMIIEPATYPbl HAIPEBATEIBHOIO
ycrpoiicta 30, 130 B Teuenue uukina HGGF u npuBoaute k 00pa3oBaHuiO 30HbI ropeHus: BZ.
(00057) Ha ¢ur. 5C nokaszan BapuaHT, B KOTOPOM HHIYKTHUBHBIN 3JIEMEHT 305 M KaTyIlKa,
o0Opa3oBaHHasl HarpeBaTeIbHbIM YCTPOUCTBOM 130, 0O0benrHeHbI ¢ 00pa3OBaHUEM €UHOM
KaTYLIKH, TPU 3TOM HHAYKTUBHBIN 3JIEMEHT 365 umeer peppOMarHuTHBINA HHAYKTOP C
cepredyHUKOM 367 ¢ COOTBETCTBYIOIIMMH Pa3MEPAMHU U KOJIMYECTBOM BUTKOB KaTyIIKU JJIs
o0ecreyeHus skeIaeMOoil MHAYKTUBHOCTH L, U B TO Jke BpeMsi KaTyLIKa HarpeBaTeJIbHOTO
ycTporictsa 130 HaMaTbIBaeTCs BOKPYT CTPYHHOrO 351eMeHTa 120, IpencTaBlIeHHOro B BUAE
buTrns. Mexxny MHIYKTHBHBIM 3JIEMEHTOM 365 U HarpeBaTelbHON KaTyIIKOH HarpeBaTeIbHOTO
ycTporictsa 130 co3maercs 371eKTpUIeCKOe COSUHEHNE [IJIs1 COEIUHEHHUs C NIEPEKIIIoUaTesIeM
262 nnst mogavy TETUIOBOM MOLIHOCTH HOpMajbHOTro ukjia Harpesa NHC. Hcnonb3oBanue
KOMOWHALINY U3 UHAYKTUBHOTO 3JIeMeHTa 365 U KaTyIIKH, KOTopasi 00pa3yeT HarpeBaTebHOe
yCTpocTBO 130, MOKET CHU3UTB BEPOATHOCTb OTKA3a YCTPOUCTBA, IOCKOJBKY IIPU 3TOM
YMEHBIIIAETCS] KOJTMYECTBO KOMIIOHEHTOB, & TAK)KE MOXKET O0ECIIeUNTh MPEUMYIIeCTBa
3JIEKTPOMArHUTHONW COBMECTUMOCTH MO CPABHEHMIO C UCTIOJIBb30BAHUEM OTAEIBHOTO
MHIYKTUBHOTO 3j1eMeHTa. Hanpumep, heppuTOBBIi cepaeuHuK At HHAYKTUBHOTO 3JIEMEHTa
365 moxxer ObITh pacnonokeH BHyTpU purmis 120, a KaTylka HarpeBaTeIbHOTO SJIEMEHTa
MOXKET OBITh HAMOTaHa BOKPYT ¢utmis 120 B MecTe pacroyioXKeHNs KaTyLIKH, B Pe3yJIbTaTe
4ero KaTyuika oopa3yer HarpeBaTesibHOe YCTpoicTBO 130 M MHAYKTUBHBIN 3JIEMEHT OTHUMU U
TE€MHU K€ KOMIIOHEHTaMHU.

(00058) Ha ¢ur. 5D nokasan apyroi BapuaHT OCYIIECTBIICHUS yCTpoicTBa 360
PEryJIMPOBaHUS MOLTHOCTH, KOTOPOE BCTPOEHO B YCTpocTBO 100, reHepupyromiee aspo3oib,
WJIM HHBIM 00pa30M SIBJISIETCS] €0 YaCThIO, HJTH He()YHKIIMOHAJBHO COEAMHEHO C HUM, IS
yTIpaBJICHUs] HArpeBaTeNbHBIM yCTpoiicTBOM 30, 130 B TeueHne nukia 00pa3oBaHHs ra30BOrO
3a3opa HarpeBarenss HGGF u nocne Hero B TeueHue HopMmanibHOro 1ukia Harpesa NHC, mpu
3TOM HCIIONIB3YeTCs mpeodpa3oBaTelb 462 MOCTOSHHOTO TOKA B MMOCTOSIHHBIN s YIIPABIICHUS
TETUIOBOM MOIIHOCTBIO, KOTOpasi MOJAeTCs Ha HarpeBaTenabHoe yerpoiictso 30, 130. Hanmpumep,
npeobpazoBateb 402 MOCTOSTHHOTO TOKA B IMTOCTOSIHHBIN MOXKET MPENCTaBIIsITh COOOMH
MOBBILIAOLIHUI M€HEPaTOp C KOHTPOJIUPYEMBIM BBIXOAHBIM HAMNPSKEHUEM Vout, nMest BXOIHOE
HanpspkeHue Vin ot 6arapen 80, 180, Ha OCHOBE HACTPOIKHU, MPEAYCMOTPEHHOW KOHTPOJLIEPOM
70, 170. Takum 0Opa3oM, MOXKET ObITh IPEAYCMOTPEHA BCETO OJIHA LTI WIIN My Th JJIs LIUKJIA

oOpaszoBanmst ra3oBoro 3a3opa Harpesatesnss HGGF u nHopmanbroro 1ukia Harpesa NHC,
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npudeM o0a 3HaYeHHs TETUIOBOH MOIIHOCTH 00€CIIeYNBAIOTCS BBIXOAHBIM HANPsDKEHHEM Vout
npeobpazoBatesist 462 MOCTOSTHHOTO TOKA B MOCTOSTHHBIN. Kpome Toro, Heo0s13aTeIbHO MOKET
OBITH IPENYCMOTpPEH ceTeBOl GuibTp 464 B MUTAKOIIEH MIIN 3JIEKTPUIECKOMN JTMHUU, KOTOpast
Be/IeT K HarpesareapbHOMy yCTporcTBY 30, 130, nust punbTpaumu HexenaTebHbIX THKOB
HaIpsDKEHUs] WM THKOB Toka. Hanpumep, npeobpasosaresb 462 NOCTOSHHOTO TOKA B
HIOCTOSIHHBIN MOJKeT paboTarh ¢ Moayssinueis PWM, uro0p! MMeTh HEOOIBIIYIO
MPOJOJIKUTENIBHOCTD BKJIFOUEHHUsI B TEUEHUE NTePUO/Ia, KOT/la MOAAETCS] NIOHMKEHHAsi MOLHOCTh
IMKJ1a 00pa3oBaHust ra30Boro 3a3opa Harpesareiast HGGF, nanpumep, HO 63 orpaHHUeHMS,
BapbUPYSICh B AuanazoHe oT 5% 10 30%, 1 MOKeT HMETh OOJIBIIYIO MPOAOJKUTENbHOCTD
BKJIFOUEHMS B TEUECHHE MEPUOAA, KOTa NOJAETCs HOMUHAbHASA MOIIHOCTh HOPMAJIBHOT'O LINKJIA
Harpesa NHC, Hanpumep, HO Oe3 orpaHuueHusi, BApbUPYysICh B auamna3one ot 50% mo 100%.
Hatauk 139 HanpsikeHHs] MOKET OBITh BBIMOJTHEH ¢ BO3MOKHOCTBHIO U3MEPEHHSI HAMTPSKEHUST Ha
HarpeBaTeJIbHOM ycTpoiicTBe 130 mwin Ha BbIxone mpeodpaszoBatesist 462 MOCTOSIHHOTO TOKA B
MIOCTOSIHHBIN JIJIs1 PETYJINPOBAHUS HANIPSDKEHUS B 3AMKHYTOM KOHTYPE, KOTOPOE MOXKET OBITh
O00BEMHEHO C PEryJIMPOBAHUEM TEMIIEPATYPHI B 3AMKHYTOM KOHTYpE.

(00059) Cxema perynmuposanusi PWM Takske MOXKET ObITh UCIIOIb30BaHA ISl BAPUAHTOB
ocymectsieHus Ha pur. SA u SB, mpuyem oHa BbINONHAETCSI MUKpOKOHTpoutepoM 70, 170, Tak
YTO 3JIEKTPONUTAHUE, KOTOPOE MOAAETCs HA Harpesaresb 130, MOXKET peryanpoBaTbCst
n30MpaTenbHO, @ HE TOJIBKO OMPEAEISAThCA PE3UCTOPOM 265 Mith HHIYKTOpOM 365.

(00060) Hanpuwmep, B TeueHune nukia oopazoBaHus ra3oBoro 3a3opa Harpesarenst HGGF
Vout MOkeT HENPepBIBHO YBEIMUNUBATLCA A0 AOCTUKEHMS JKEIaeMON TeMIIepaTyphl AJIs
HOpMasbHOTO 1MkJia HarpeBa NHC, koraa MOsKHO ObITh YBEPEHHBIM, YTO Ta30Bblii 3a30p GG
obpazoBasics. Kak oObsCHsIeTCs BbILIE, HAPACTAHHEM HANPSKEHUS] MOXKHO YIIPABJISITH C
MOMOIIBEO MOAYJIILMH PWM mii ¢ MOMOLIBIO XapaKTepUCTUK PribTpa 464, KOTOPHIA
NO3BOJISIET (PUIIBTPOBATH MOLTHOCTb, MTOJIABAEMYIO Ha HArPEBATEIbHOE YCTPOUCTBO WIIH
Harpesatesb 30, 130, Hanpumep GUIBTP C MPEUMYIIECTBEHHO €MKOCTHBIMH XapaKTEPUCTHKAMH.
Takske MokeT ObITh IPEAYCMOTPEH NepekrodaTesb 461 aist OTKIFOUeHUs IF0OOH mogayn
MOIIHOCTH Ha Harpesarenb 30, 130. B Bapuanrte Bmecto pesuctopa 265 (dur. SA) unmm
WHIYKTHBHOTO 3JeMeHTa 365 (¢pur. SB) 3Ta 4acTh 3JIEKTPUIECKON LIEMTH MOXKET OBITh OCHAIEHA
npeoOpazoBaTesieM 462 MOCTOSTHHOTO TOKA B IIOCTOSIHHBIN JUISI TOIAYH PETYIUPYEMON U
MOHM)KEHHOW MOIIIHOCTH Ha HarpeBareibHoe ycTpoicTBo 30, 130 B uukiie obpa3zoBaHus
ra3zoBoro 3azopa Harpesarenss HGGF.

(00061) CornacHo Apyromy acnekTy HaCcTOSIIIEero N300peTeHus MPeaoCTaBIIsIeTCs
KapTPUIK, KaICyJia WK APYroi TUIl PACXOAHOMN YacTH JJIs1 XpaHEHUsl U UCIIAPEHUs KUJIKOCTU

15, 115, B KOTOPBIX COAEPIKUTCS 3aIIOMHUHAIOLIEE YCTPOUCTBO 371 MM KOTOPBIE CBSI3aHbI C HUM
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MHBIM 00pa30M Uil XpaHEHHUS Pa3IMYHbIX TAPAMETPOB, XapaKTepu3yrImux kapTpumk 400,
CBSI3aHHBIX C HArPEBOM, B YACTHOCTH, NTAPaAMETPOB, CBSI3aHHBIX C YIIPABICHUEM U
NPOM3BOJUTENBHOCTBIO B LIMKJIE 0Opa3oBaHus razosoro 3aszopa Harpesatens HGGF, u stu
JaHHbIE MOTYT OBITh OTIIpaBNeHb! U3 KapTpumka 400 Ha nepxkarens 500. B kauecTse npumepa
CXEMAaTHYEeCKHI BUJ TaKOro kaprpumka 400 nmokaszan Ha ¢ur. 6, mpuuem kaptpumk 400 Moxer
IPECTABIST COOOM OHOPA30BBII 1 CMEHHBIH KapTPUIK, TOBTOPHO MCIOJIb3YEeMbIH HIIH
MIOBTOPHO 3aMPABJISIEMbIH KAPTPUIDK WU 3JIEMEHT, KOTOPBIA MOXKET ObITh BCTPOSH MJIH
NPEACTABJISITh COOON BCTPOCHHBIN 3JIEMEHT PA3JIMUHBIX BUIOB YCTPONCTB, TEHEPUPYIOIIUX
asposonb. Kaptpumx 400 Mmoxker ObITh coenuHeH ¢ nepskareneM S00 ¢ BO3MOKHOCTBIO
OTCOEMHEHHUs] TN HEMOJBM>KHO, HAIIPUMEP MOCPEACTBOM MEXAHUYECKOTO 3aL1EIKHUBAIOIIETr0Cs
COEMHEHUs], 3AKUMHOT'O COETUHEHUSI, HAIBUKHOTO COSUHEHHUSI, ObICTPOPA3bEMHOTO
COEMHEHUs], COEMHEHUS C pe3b0O0ii, COSTMHEHNUS C 3aMKOM, OalfOHETHOTO COSTUHEHNS,
TOTIOJTHSIFOINErO COEIUMHEHHSI, COSAMHEHUS PECCOBON MOCAAKON HITH IPYTrOro THITA O0PaTUMBIX
MEXaHH3MOB KpeIUIeHHs It 00pa30BaHUs 3aBEPIICHHON CHCTEMBbI, TeHEPUPYIOLIEH a3po30b. B
KOHTeKCTe (hur. 6 a3po30Jib reHepupyercs u3 skugkoctu 115 B kaptpumke 400 ¢ TOMOIIBIO
HarpesatesibHOro ycrpoiicta 130, a nepxarens S00 conepskuT nmpoueccop st 00paboTku
JaHHBIX WU KoHTposuiep 170, yerporictBo 160 nmutaHus 1uist yrnpasieHUs 3JIEKTPONUTAHUEM OT
Oarapeu 180, mpuuem 3T 371€MEHThI ObUTH OITMCAHBI PAHEE KaK 3JIEMEHTBI, BCTPOSHHBIE B
ycrpoiicteo 200, reHepupyroLIee a3po30Jib, 1Mo ¢Gur. 2.

(00062) Hepxarens SO0 MOKET UMETh NMPOAOITOBaTYIO (POPMY ISl yAEPKUBAHUS
MIOJI30BATENIEM WJIA ONEPATOPOM JUIsl BABIXAHUS U MOXKET COAEPKATh BHYTPU UCTOUHUK
MUTAHUS, HAPUMEP aKKyMyJaTopHyto Oatapeto 180. B mokasanHom Bapuante kaptpumx 400
MOJKET coaepkaTh kopryc 410, kanan 450 mist BObIXaHUsI, KOTOPBIHA MOKET 00pa30BbIBATh
MYHALITYK WU MOKET COEIMHATHCS ¢ MYHJLITYKOM IO TeKy4el cpene, kamepy 455 nis
TeHEPUPOBAHUS a3p030Jis, kamepy 115, conepkainyro ;KMAKOCTb, HAPUMEDP C HEMOABUKHBIM
IreépMETUYHBIM YIIJIOTHEHUEM WM MOBTOPHO 3aMOJHAEMYI0 Yepe3 OTBEPCTHUE JIsl HOBTOPHOIO
3aIOJIHEHMS, CTPYHHBIN 35eMeHT 120, Takoi Kak (GUTHIIb, 00pa3yOLIHMHA MyTh AJIs TeKy4uel
Cpenbl U3 KaMephl C )KMIKOCTBIO WK pe3epByapa 411 ¢ Tekyueli cpenoii B kamepy 455 nis
TeHepUPOBAHUs a3PO30JIs, HAarpeBaTeNbHOe YCTPOHCTBO 130, HanpuMep HarpeBaTeNbHYIO
KaTYLIKY WJIA APYTOH THIT HArPEBATENIbHOTO YCTPOUCTBA, (PYHKIIMOHAIBHO COSAMHSIOLIEECS C
durnnem 120, kabenu 434 muTaHMs, SIEKTPUIECKH coequHEeHHbIe ¢ puTniaeM 120 Ha onHOM
KOHLIE U COEIMHEHHBIE C 3JIEKTPUYECKUMU 3aKUMaMU 412 Ha APYroM KOHILIE, IPUYEM 3aKUMBI
412 BBINOJIHEHBI C BO3MOKHOCTBIO COEIUHEHHsI C BHEIIHUM YCTPOMCTBOM, HalIpUMEP
ycrpoiictBoM 160 nuranus gepxarens S00. 3axkumbl 412 u kabenu 434 nUTaHUS BBITOJHEHBI C

BO3MOXHOCTBIO MMOJIYUCHUA JJICKTPONMNUTAHHS OT BHCIITHETO YCTpOﬁCTBa, HalmpuMmep ACPKaTEIA
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500, HanpuMep uepe3 COOTBETCTBYIOLINE 3a:KUMBI 512, KOTOpPBIE HAXOASTCS B 3JIEKTPUYECKOM
KOHTAaKTe ¢ ycTpoiicTBoM 160 nutaHus. 3akuMel 512 BBINONHEHBI ¢ BO3MO>KHOCTBIO
3JIEKTPUYECKOrO KOHTaKTa ¢ 3akumamu 412 xaprpumxka 400, korga aepsxarens S00 coequHeH ¢
KapTpumkeM. B BapuanTe mpUCyTCTBYIOT TOJIBKO ABa 3akuma 412, 512 6e3 HeoOXOAMMOCTH B
JOTIOJIHUTENIbHBIX 3akuMax 413, 513 anda cBegeHnst K MUHUMYyMY KOJIMYECTBA 3JIEKTPUIECKUX
COEIMHEHMU, a KOHTPOJIep 470 BBIMOJIHEH ¢ BO3MOKHOCTBIO MOAYJISILIMM JAHHBIX [1apaMeTPOB
IUISL Iepeiavy 1o KabeJssiM MUTaHUs Wi poBonam 434, u koHTpoJsuiep 170 BbIMOJIHEH ¢
BO3MO>KHOCTBIO JIEMOAYJISILMHI JAHHBIX TapaMeTpoB B aepsxkarese S00 nns ynpasieHUs
ycTpoiictBoM 160 muTaHusl.

(00063) Kpowme Toro, kaptpumxk 400 MOKET JOMOTHUTEIBHO COAEPKATh YCTPOUCTBO 470
00paboOTKHU aHHBIX, HATIPUMEP, HO 0€3 OrpaHUYEHUs], MUKPOKOHTPOJUIEP, MUKPOIPOLIECCOP HUITH
APYTOH TUI yCTPONCTBA, KOTOPOE MOXKET MOJy4aTh JOCTYI K JAHHBIM U3 3alIOMUHAIOLIETO
ycTporictea 471 1 OTCBIIATB 3TH JaHHBIE HA BHELIHEE YCTPOUCTBO, HanpumMep aepxkarens 500, u
3aMOMUHAKOLIEE YCTPOMCTBO 471, HanmpuMep SHEPrOHE3aBUCUMOE 3alIOMUHAIOLIEE YCTPONUCTBO
WJIM ITIOCTOSTHHOE 3aIIOMUHAIOLIEE YCTPONCTBO, Uil XPAHEHMsI IapaMeTPOB, CBSI3aHHBIX C
KOHKPETHBIM HapaCTAIOIIUM HarpeBOM, HAIIPUMEP AAHHBIX, CBSA3aHHBIX C IIUKJIOM O0pa30oBaHUs
ra3zoBoro 3azopa Harpesarenss HGGF.

(00064) B stoMm otHOWmeHnn kaptpumk 400 MOXKET Ha3bIBATHCSA YMHBIM KapTPUIKEM UITH
KapTPUIKEM C UHTEJUIEKTOM. DTHU AaHHbIE BKJIIOYAIOT apaMeTPhl, KOTOPbIE MO3BOJISIOT
BBITIOJIHATH MEPBYIO MOAAYY MOIMHOCTH OT Aepxkaress S00 Ha kapTpumxk 400, HO TakKe MOTYT
BKJIFOUATh JJAHHBIE IS BBIMIOJHEHHs] BTOPOM MOJAa4YM MOIIHOCTH OT fep:katens 500 Ha kapTpuax
400. 3anmomMuHaro1ee ycTpoicTBo 471 Tak:ke MOKET MPEACTaBIATh COOON BHYTpEHHEe
3aIMOMHHAIOLIEE YCTPOHCTBO MO OTHOLIEHHIO K YCTPOHCTBY 470 00pabOTKH TaHHBIX.
YcrpoiictBo 470 00paboTKH MaHHBIX (PYHKIIMOHAJIBHO COSTUHSIETCS ¢ 3askuMamu 413, koTopbie
BBITTOJIHEHBI C BO3MOKHOCTBEO COSTMHEHHSI MJTH COOOIIEHUST HHBIM 00pa30M C BHELTHHM
YCTPOMCTBOM, HaPUMEP MOCPEACTBOM COOTBETCTBYIOIIUX 3a:KUMOB 513 nepxkarens 500,
KOTOpbIE HAXOMATCS B COOOIIAIOINEMCS] COeNMHEHNH ¢ KOHTposuiepoM 170 nepxarens S00 s
oOMeHa maHHbIMH, Korna kapTpumk 400 coenuneH ¢ nepxkarenem S00. B BapuaHTe KapTpumK
400 ocHaleH 6eCrpOBOIHBIM MTOPTOM CBSI3U U MOXKET COOOIIATHCS MOCPEACTBOM
OecrpoBOIHOTO MOPTa CBsI3H ¢ Aep:karenieM S00 1 nepenavn JaHHBIX, CBSI3aHHBIX C
napameTpaMy, XpaHsaLMMUCS B 3alIOMHHAIOLIEM YCTpOUCTBE 471,

(00065) Uro kacaercst JaHHBIX NAPAMETPOB, KOTOPbIE MOTYT XPAaHUTBCS B 3aIIOMUHAIOLIEM
ycrpoiicTe 471, naHHbIE MOTYT IPEACTABIATH MapaMeTPhl, TPEOYIOIUECs TSI HAAJIEXKAIIErO
seinonHeHnss HGGF, ¢ konurypanueii, npenocraBieHHON KOHKPETHBIM KapTpumkeM 400 u ero

HarpesaTesnbHbIM 130 u cTpyliHbM 120 ycTpolicTBOM. DTH JaHHBIE MOTYT, HALIPUMED,
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BKJIFOYATh, HO 0€3 OrpaHUYeHHs, JaHHbIE, KOTOPbIE MPEACTABISIOT MPOAOIKUTENIBHOCTD LIUKJIA
HGGF nnsa npenocrasnenHoro kaprpuaxa 400, naHHble, KOTOPbIE NPEACTABISAIOT IOPOrOBOE
BpEeMs1 O>KMIaHHUs], JaHHbIE, KOTOPBIE NPEACTABJISIOT YPOBEHb IOJABAEMON MOIIIHOCTH LIUKJIA
HGGF nns BbinonHeHUs epBOi Moga4u MOIHOCTHU AepkateneM 500 Ha KapTpuA K, U JaHHBIE,
KOTOpBIE MPEACTABISIOT YPOBEHb I10/1aBaeMoii MoiHocTH B TedeHue 1ukia NHC ms
BBITNOJHEHUsI BTOPOH MOAAa4YX MOLIHOCTH. B 11e10M napaMeTpsbl, KOTOPbIE XapaKTepU3YIOT LUK
HGGF, B koTOpOM BBINIONHSAETCS MEepBas ojaada MOIHOCTH, a Takke ki NHC, B koropom
BBIMOJIHSIETCS BTOPAsi M0/1a4a MOLTHOCTH, B 3HAYUTEIbHOM CTENEHU 3aBUCST OT KOH(pHUTypauuu
HarpeBaTesbHOro ycrporictea 130, Hanmpumep reoMeTpUH HarpeBaTeIbHON KaTyIIKH, BKJIIOYast
MJIOLIAAb NONEPEYHOrO CEUYEHUsI MPOBOJIOKHU, MHIYKTUBHOCTH KaTyLIKH, KOJIMYECTBA BUTKOB,
TUTOIIA/TH TIOBEPXHOCTH, 00pa3yemMoli 0OMOTKOM, 001Iel ATHHBI TPOBOJIOKH, 00pa3yroLIe
KaTyLIKy, a TAK)KE€ MOXKET 3aBUCEThb OT TUIA CTpyHHOro ycrporcrtaa 120 xaptpuaxa 400,
HanpuMmep Tumna GuTuis, Hanpumep, HO 0e3 orpaHuueHust, AMuHb! QuTnist 120, AIuHBI Wn
pa3mepoB obiact npeodpazoBanus TA, XapaKTEPUCTHK MOPUCTOCTH WM MUKPOKAHAJIOB.
(00066) Taxum 00pa3oM, 3TH apaMeTpsl B 3HAUUTEIbHON CTENEHN 3aBUCST OT CBOHCTB U
PacnoyIOKEeHUs! HarpeBaTeabHOro ycrporctea 130 u crpyiiHoro ycrponcrsa 120 u ux
pacrionokerus ¢ kaptpumkem 400, u pa3Hble TUIIBI KapTpuKei 400 MOTYT ObITH COTIPSIKEHBI €
BO3MOYKHOCTBIO OTCOEIMHEHHSI MJIM HETIOABIDKHO ¢ feprkareneM S00 ¢ oOpa3oBaHHEM CHCTEMBI
500, renepupyrowei a3po30ib. I103TOMy NpeanoYTUTeNbHO AaHHBIE TUX APAMETPOB XPAHATCS
BHYTPH 3alIOMHUHArOLIEro ycrporncrsa 471 camoro kaprpuaxka 400, ¥ mpu COEUHEHNUN
kapTpumxka 400 ¢ nepxkarenem 500 3Tu JaHHBIE MOTYT OBITH COOOINEHBI WIIN TIEPEaHbl HHBIM
00pa3oM I MOTYT CTaTh AOCTYITHBIME ISt epakarens S00, HanpumMep A yIpaBiIeHns
ycrpoiictBoM 160 perynupoBaHusi MUTaHUS 1)1 BIOOpOUYHON reHeparuu uukia HGGF B
kaptpumke 400. Cucrema ¢ kaptpumkem 400 u nepxxarenem S00 o ¢ur. 6 SIBISIETCS TOIBKO
MIPUMEPOM, U JAHHBIE IAPAMETPOB MOTYT COAEPIKATHCS B PA3HBIX THUIIAX KapTPUIKEN C
JKHJKOCTBIO, OCHAIEHHBIX YCTPOHCTBOM 0OpabOTKH TaHHBIX U 3aTIOMHUHAIOIIUM yYCTPOHCTBOM,
HaNpuMep B TAaKOM, Kak ornucaH B myOiukarmu nareHTa CIIIA Ne 2017/0035115, npu sTom 3Ta
CCBUIKA BKJIFOYEHA B HACTOSIIUI JOKYMEHT [TOCPEACTBOM CCBUIKU BO BCEH MOJIHOTE.

(00067) 3anoMuHarolee yCTPOHCTBO 471, HanpuMep, MOXKET XPaHUTh JJaHHBIE, KOTOPbIe
YKa3bIBaKOT HA COMPOTUBIIEHNE HAIPEBATENbHOIO 3eMeHTa 130, KOTOpBIi NPUCYTCTBYET B
kaptpuaxe 400, unn sABISAIOTCSA NPEACTABICHUEM €r0 CONPOTUBIIEHUS, B PE3YJIBTATE YETr0O
pacyeTsl MOJIa4y MOLITHOCTH, KaK OIHCAHO 6bluie, MOTYT OBITh BBITIOJHEHBI fepxkareneM 500,
koHTposuiepoM 170 u ycrporicteom 160 nuTaHusi COOTBETCTBEHHO. 1 Ipoune nanHble, KOTOpbIE
MOT'YT XPaHUTBCS, IPEACTABISIIOT COOOH HaHHbIE, KOTOPBIE SBISIOTCS MPEACTABICHUEM HIIH

HWHbIM o6pa30M YKa3bIBalOT HA COOTHOLICHUEC MOH_IHOCTefI MEXKAY LUKJIaMn nepBofﬁ nogadyu
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MOIITHOCTH U BTOPOH IMO/Ia4M MOLITHOCTH, JaHHbIE, KOTOPBIE BKIOYAT HH(POpMALIUIO C
uneHTH(pHUKanuel HarpeBaTeapbHOro 35eMenTa 130 1 ero KOHCTPYKTHBHBIMH ITapaMeTpamu,
BKJIFOYAsi, HO O0€3 OrpaHUueHus], TUaMeTp, AJUHY, 00BEM, CPEIHIOK TUIOLIA(b OTIEPEIHOTO
CEYEHMsI, IOPUCTOCTh HArpeBaTeIbHOro 3y1eMeHTa 130. B cymHocTH, 3anoMuHaromee
yCTpoiicTBO 471 MOXKET XpaHUTb AaHHBIE, KOTOPBIE MO3BOJISIIOT XapaKTepru30BaTh KapTpuax 400
U ero 3JeMeHThI 11 Hajuteskaeil renepaunu nukiaoB HGGF n NHC nnist koHKpeTHBIX
napameTpoB. ITO MOXKeT 00eCIeYrBaTh BO3MOXKHOCTh CYUTHIBAHHS JAHHBIX HJTH MTOJTyYEHHSI
UHBIM 00pa30oM JaHHBIX fnepskarenaeM S0 ot kapTpumxka 400 yepes 3axumbl 413, 513 wnu B
Ka4eCTBE aJIbTEPHATUBBI IOCPEICTBOM OECITPOBOIHOTO COSTUHEHMUS, B PE3YJIbTATE YErO [IHKJIbI
HGGF 1 NHC moryT OBbITb JIETKO pacCYUTaHBI MM CTeHEPUPOBAaHBI KOHTposiepoM 170 u
ycTporicTBoM 160 nuTaHus, NUTAKOIUM HarpeBaTenbHOe yCTpoucTso 130.

(00068) Ha ¢ur. 7 nokaszaHbl qBe KpUBbIE, TIOKA3BIBAIOIIHE TIOCPEACTBOM BEPXHEH KPUBOI
M3MEHEHHE BO BpPEMEHU TeMIIepaTypbl HarpesarenbHoro yerpoicrsa 30, 130, a mocpenctsom
HIDKHEW KPUBOM TEIJIOBYIO MOIIHOCTb, KOTOpasi IPUMEHSETCs] K HarpeBaTeIbHOMY YCTPONUCTBY
30, 130, nns AeMOHCTpaLMK COOTHOLIEHHS] MEKAY YPOBHEM MOIIIHOCTH HAarpeBaTEIbHOTO
YCTPONCTBA U TeMIlepaTypon. [ ynpoLeHus U B WUTIOCTPATUBHBIX LIEJISIX TEMIIepaTypa
NOKa3aHa NPsSIMbIMU JIMHUSIMH, HO B I€HCTBUTEIbHOCTH TEMIIEPATypHasl KPUBAsi HE COJEPKUT
MOJIHOCTBIO JINHEHHBIX YYaCTKOB, KaK MOKa3aHOo.

(00069) B teuenune Bpemenu 0-T1, HanpuMep NpoOAOIKUTENBHOCTEIO B 50 Mc, Oatapest 80
MOKeT 00ecTieurBaTh MepByo noaady moiHoctu P1 Ha HarpeBatenb 30, 130, KOHTpOIHPYEMYIO
ycTpoiicTBoM 60 MUTaHMsA, U B JAHHOM CJIy4ae HarpeBaTesbHbIe 3J1eMeHThI Harpesatens 30, 130
HarpeBarOTCsl OTHOCUTEIbHO MEJICHHO, NTOKA HE MOSIBUTCSI OTHOCUTEIIbHASL YBEPEHHOCTD B TOM,
410 ra3oBbii 3a30p GG 00pa3oBaH, mocie 4ero nojxaya MOIHOCTH BO3PACcTaeT 0 YPOBHS
BTOpO# moxayuu moiHocty P2. Orta ¢asa (korma obecrieunBaeTcs meppast moaaya MorHoctu P1)
HasbiBaeTcs uukiaoM HGGF. Jlo momenTa yBennueHus noga4yu MouHocT ot P1 1o P2
MPUCYTCTBYET MEPUOJ, B TEUEHHE KOTOPOrO HAUMHAET IPOUCXOAUTD UCTIapeHUe. DTOT MePUOA
OXBATBIBAET AMAINA30H TEMIIEPATypP, B KOTOPOM oOecrieueHa BO3MOKHOCTD JIJIsl UCTIAPEHHSI
XUMHYECKUX KUAKOCTEN B JKUIAKOCTH 15, ¥ TakOH mepuoa UCNapeHust OTHOCUTCS] KO BPEMEHH,
korna odpasyercs ra3osbiii 3a30p GG. TemnepaTypa ucnapeHus MPeaCcTaBisieT COOON qUamas3oH,
MIOCKOJIbKY HEKOTOPBIE XUMHUECKHE BELIECTBA B COAECPKMMOM UMEIOT 00oJiee HU3KYIO
TEMIIePaTypPy KHUIIEHHUS, B TO BPEMsI KaK IPyTHe BEIIeCTBA MOTYT UMETh 00JIee BHICOKYIO
TEMIIepaTypy KUIEHHUs], U TOCKOJIbKY UCIIAPEHUE SIBJISIETCS] TOCTENEHHBIM MPOLECCOM, KOTOPBIN
B JIFOOOM Cilyyae HAUMHAETCS C TEMITEPATYPhI HECKOJIBKO HUXKE TOUKH KUIEHHUS COTJIACHO
3aKOHAaM CTaTHCTUYeCKOl Tepmonunamuku. ITocne oOpasosanus razosoro 3a3opa GG (To ectb

1oCJIe MPOXOKASHUS 1IMKIIa oOpazoBanus razosoro 3azopa HGGF) momuocTts ot 6atapeun 80
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peryJupyercs Jisl yBEJIMUEHHs] MOLITHOCTH, ToAaasaeMoi Ha Harpesatenb 30, 130 npu BTopoii
nofiaue MOIMHOCTH P2, 1 B 3TOT MOMEHT TeMIiepaTypa HarpeBaress OyeT ObICTpO HapacTaTh 110
LIeJIEBON TeMITepaTyphl Al pabOThl B YyCTOHYMBOM COCTOSIHUM U 3aT€M CTa0MJIN3UPYETCs Ha
HOMHUHAJIbHON MOa4ue MOIHOCTH, KOTOpasi 0OBIMHO cocTaBisgeT npudnusutensHo 80% ot
MaKCHUMaJIbHON MOIIHOCTH, IPUMEHSEMOMN JJIs1 KOHEUHOTO y4acTKa HapacTaHHs B TEUEHUE
ukia NHC. B neficTBUTEIbHOCTH MOIIHOCTD, MoaBaeMasi Ha Harpesatesnb 30, 130, oObraHO
CHIDKAETCSl ¥ 3aTeM HEMHOTO KOJIeOIeTCsl BBEpX U BHHU3 MMOCJIE TOCTUKEHUSI HArpeBaTeieM
LIEJIEBOW TeMITepaTyphl U CpabaThbIBAHUN PETYJINPOBAHUS B KOHTYPE OOPaTHOM CBSI3U AJIS
NOJIIeP>KaHUs HarpeBaTess Ha LiejieBoi Temmeparype. Takoit crnocod peryIupoBaHus B KOHTYpe
00paTHOM CBsI3U MOXKET OBbITh JIHOO OHUM M3 KJIIACCHYECKHX CIIOCOOOB PeryJIHpOBaHUS
(marmpumep PID, PI), tuGo apyrum nepenoBbIM METOIOM PETYIIMPOBAHUS TEMIIEPATYPhI
HarpeBatessi. TeM He MeHee, 3Ta 4acTh He N300paskeHa Ha (ur. 7 1J1s1 yIpoLIeHHs, a
NYHKTUPHAS JINHUS B KOHIIE JIMHUY TIUTaHMS [TOKa3aHa B LEJAX WUTOCTpanuu. Takum obpasom,
konebaHus u peaibHast Gopma rpaduka TemrepaTypsl Ha Gur. 7 He IPEACTABICHbI TOJHOCTHIO U
YIPOLIEHBI B LEJAX HIUTFOCTPALIH.

(00070) B nenom, cornacHO HEKOTOPBIM aCMEKTaM U HEKOTOPBIM BapHUaHTaM
OCYILIECTBIIEHUSI HACTOSIIEr0 H300peTeH s PO HIIb HAYAIbHOTO HAPACTaHUS MOAAuN
morHocTH, Ha3biBaeMbli HGGF, MoxkeT ocymecTBisATECs, KOT/ia MoIb30BaTeNlb HHULIUUPYET
HarpeB, HaIpUMep, HO O€3 OrpaHUuUEHUs], JeJiasi 3aTSDKKY U aKTUBUPYSI JaTYUK 3aTSDKKH,
KOTOPBIH MPUBOAUT K Ha4Yally HarpeBa HarpeBaTess, UK MPU HAKATHH NTOJIb30BATEIEM Ha
«KHOTIKY MHUIMALMH TTAPEHUsD JUII MHULIMHIPOBAHKS aHAJIOTMYHBIM 00pa3oM HarpeBa
HarpeBaTeIbHOTO 3JIEMEHTa, KOTOPBIH sBisieTcs Ooee cnabbIM, 4eM IPU MOIIHOCTH,
NOJIABA€MOM Ha HArpEBaTEJIbHBIN 3JIEMEHT BO BpeMsi pabOThI B YCTOWYHMBOM COCTOSTHUH
HarpeBateJis (HampuMep B TeUeHUe OOJIbINeli YaCTH BPEMEHH 3aTSDKKH MOJIb30BATEIeM, KOTOPasi,
HaNpHUMep, MOKET JUTHTHCS MPUOIH3UTEIBHO ABE (2) CEKYHIbI, HO MOXKET OBITh TOJIbIIE W
KOpOYE B 3aBHCUMOCTH OT ITOJIb30BATENIS, & TAKXKE KOHKPETHOTO HACTPOEHUSI ITOJIb30BATENS
u/vu 0O6CTOSITENECTB BO BPEMSI COBEPIICHUS 3aTSDKKH U T. ., KOTOPOE B HACTOSIIEM TOKYMEHTE
HasbiBaetcst NHC).

(00071) [Tpu ncnonap30BaHUH TAKOH (pa3bl HApaCTaHUS MOHIKEHHONH MOIIHOCTH
o0pa3zoBaHNE HEXKEATEIbHBIX X UMUYECKHUX BELIECTB (KOTOPhIe OOBIMHO HE MPHUCYTCTBYIOT B
JKUJIKOCTH JIJIs1 3JIEKTPOHHBIX CUTApET JI0 €€ UCTIapeHus, a, OoJiee BEPOsITHO, 00pa3yroTCs B
pe3ysbTaTe SHAOTEPMHUUYECKON XUMUYECKON PEaKLUU, TPOUCXOASALIEH BO BpeMsl Harpesa
KUJKOCTHU JJIs SJIEKTPOHHBIX CHTapeT) MOKET OBITh CHHIKEHO, MTOCKOJIBKY CUUTAETCS, YTO 3TH
BEIECTBA 00Pa3yIOTCs MPEUMYIIECTBEHHO BHE YCTOMUNBOIO COCTOSIHHS, BO BPEMsi KOTOPOTO

MIPOUCXOANT UCTIApEeHUEe B TeueHHe OoJbIneli 4acTH nepruoia Harpesa (TO eCTh IMoKa
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NOJIb30BATENb AENAET «3aTIKKY»); B YACTHOCTH, CYMTAETCS, YTO TAKNE XUMUYECKHE BEIECTBA
00pa3yroTCs MPEUMYLIECTBEHHO BO BpeMs Ha4aJIbHON (ha3bl HAarpeBa A0 JOCTHXKEHHS
HarpeBaTeJIbHBIM 3JIEMEHTOM TEMIIEPaTyPhl, IPU KOTOPOI 0Opa3yeTcst «ra3oBbIi 3a30p» (Koraa
ra3oBbIi 3230p 00pa30BaH, U NPHU YCIOBUH, YTO HArPEeBATEIbHBIN SJIEMEHT IOAIEPKUBAET
JOCTaTOYHO BBICOKYIO TEMIEPATypPy JJIsl MOAAEeP KaHUs TAKOrO Ira30BOr0 3a30pa, SKUAKOCTD JUJIs
3JIEKTPOHHBIX CUTAPET HE COMPHUKACAETCS HETTIOCPEACTBEHHO C HArPEBATEIbHBIM 3JIEMEHTOM,
TIOCKOJIbKY OHA UCTIAPSIETCST IO TOTO, KaK CMOXKET COMPUKOCHYThCS C HArPEBATEIbHbBIM
SJIEMEHTOM).

(00072) Haubonee BeposiTHO 10 00pa3oBaHus ra3oBoro 3a3opa GG HekoTopble U3
MOJIEKYJI JKUIKOCTH JJISI 3JIEKTPOHHBIX CUTAPET MOTYT OBITh O0Jiee TECHO CBSI3aHBI C
HArpeBaTeJIbHBIM 3JIEMEHTOM (KOTOPBI OOBIMHO BBIMOJIHEH U3 METAJUIA), YeM B JHHAMHUYECKOM
COCTOSTHUH, KOTJIa JKUAKOCTh MPOTEKAET HA/l HAarPeBAaTEIbHBIM 3JIEMEHTOM WJIN OTAENeHA OT
HArpeBaTEeJIbHOTO 3JIEMEHTA I'a30BbIM 3a30pOM (B CYLIHOCTH, TI0 TEM K€ PUIHHAM, I10 KOTOPBIM
CTaTUYECKOE TPeHHE OOBIYHO OOJIbINe, YeM KMHETHUECKOe TpeHue). B Takol cutyaunn
CUNTAETCS], YTO HEOOJbIIOE KOJHMYECTBO MOJIEKYJI MOXKET JOCTHYb JOCTATOYHO BBICOKOM
TEMIIEepPaTyphl (10 HaYasa UCTIAPEHUs U ITOJIHOTO UCIIAPEHHUS C IOBEPXHOCTH HATrPEBATEIHHOTO
3JIEMEHTA), U3-3a Yero BMECTO MPOCTOrO UCHIAPEHHsI B (POpME ra3za OHU COSIUHSIFOTCS C
COCEIHUMU MOJIEKYJIaMH B Pe3yJIbTaTe XUMUUECKOHN peakiiu ¢ oOpazoBaHueM OoJee CIOKHbBIX
XUMHUYECKHX BEINECTB (HampuMep albAeruiOB), YTO MOXKET HEJKENATebHO OBIHUSATh HA BKYC
IPU BABIXaHUH CT€HEPUPOBAHHOIO a3p030J1s. JlONOIHUTENBHO TaKue XUMHYECKHE BEIeCTBa
MOT'YT CBSI3bIBATHCS C METAJUIMYECKUM HarpeBaTeIbHbIM 3JIEMEHTOM €elle CUJIbHEE, UTO
IPUBOANT K OTMEUYEHHBIM BBILIE JOTOJHUTEIBHBIM IIPOOJIEMaM, CBS3aHHBIM C HAKOIUICHUEM
OTJIOXKEHUH Ha IOBEPXHOCTH HArPEBATEJIbHOIO 3JIEMEHTA ¢ TeUEHHEM BPEMEHH T0CIIe
MOBTOPHBIX BABIXaHUH.

(00073) Cuwnraercsi, yro Onarogaps mogaye MOHMKEHHOH MOIIHOCTH BO BpeMs
00pa3zoBaHUsI ra30BOrO 3a30pa y JIOOBIX MOJIEKYJT JKUIKOCTH JUJIS 3JIEKTPOHHBIX CHTapeT,
NPWINIIIIAX K HArPEBATEIbHOMY 3JIEMEHTY, UMeeTCsl OOJIbIIe BPEMEHH ISl UCTIapeHus Oe3
XUMHYECKOH MOAM(HUKALNY, IPEKAE YEM MOJIEKYJIbI JOCTUTHYT JOCTATOYHOH TeMIepaTypsbl,
KOTOpasi MO3BOJIUT UM MOJBEPTHYTHCSI XUMHUYECKOH peakLuu ¢ 00pa3oBaHUEM OoJiee CIOKHOTO,
U OPTaHOJIEITHYECKH MEHEE JKeNaTeIbHOr0, XUMHUYECKOTO BEIIEeCTBA.

(00074) Hecmotps Ha To, 4TO HacTosLIee n300peTeHne ObUIO PACKPBITO CO CCHIIIKON Ha
OTIpeieNIEHHbIE TPEANIOYTHTEIbHBIE BAPHAHTHI OCYIECTBJIEHHUS], MHOTOYHCIICHHbIE
Moaudukanuy, npeodpazoBaHNs U H3MEHEHHs B OIMMCAHHBIX BAPHAHTAX OCYLIECTBIEHHS U UX
SKBUBAJIEHTaX BO3MOXHBI 0€3 OTKJIOHEHUs OT 00JIaCTH 1 00beMa HACTOSIIIEero U300PETeHUSI.

COOTBeTCTBeHHO, noApasyMeEBaACTCA, YTO HACTOALICEC 1/1306peTeH1/1e HE OOJIPKHO OTrpaHUYHBATHCs
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ONMCAHHBIMHU BaPUAHTAMH OCYLIECTBJIEHUS U TOKHO UMETh CAMYHO LIUPOKYIO PA3yMHYIO

MHTEPIPETALNIO B COOTBETCTBUHU € (POPMYNIHPOBKAMH IpuyiaraeMoi (opMyJibl H300pETEHHSL.



DOOPMVIJIA U3OBPETEHHMA

I Y CTpOHCTBO, FEHEPUPYIOLIEE a3P030J1b, COAEPIKALLEE:

NyThb JJIs1 TEKy4€ll Cpebl, KOTOPBIM COEANHEH IO TEKy4ell cpelie ¢ EMKOCTBIO,
copepIKalei JKUAKOCTh, 00Pa3yIOLIYIO a3p030JIb;

HarpeBaTeNbHBIN 3JIEMEHT, KOTOPbIH ()YHKIIMOHAIBHO COEIMHEH C MyTeM IS
TeKyuel cpelbl, MPUUEeM HarpeBaTeIbHBIN 3JIEMEHT BBITIOJIHEH ¢ BO3MOXKHOCTBIO HarpeBa
JKHUIKOCTH, 00pa3yroLieii a3p0o30Jib, KOTAa OHA HAXOIUTCS BHYTPH MyTH IJIsl TEKY4YeH cpempl, s
TeHepUPOBaHUs a3pO30JId;

YCTPONCTBO MUTAHUS [IJIs1 YIIPABJIEHUSI MOIITHOCTBIO, TIOJJABAaEMOM Ha
HArpeBaTeJIbHbIN 3JIEMEHT JIJIsl YIIPABJICHUSI TETIOBOH MOLIHOCTBIO HArpeBaTEIbHOTO 3JIEMEHTA;
u

KOHTPOJIIEP IS YIPABJIEHUS YCTPOHCTBOM IMUTAHUS 1JIsT BHIOOPOYHOTO
BBITIOJIHEHUS MTEPBOM MOIaYH MOIIHOCTH HA HATPEBATEJbHBIN 3JIEMEHT JIJIsl HCTIAPEHHS YaCTU
KUIKOCTH, 00pasyromeit a3po30ib, 17151 00pa30BaHUs Ta30BOTO 3a30pPa MEPE BHITOIHEHUEM
BTOPOM MOJA4YM MOIIHOCTH HAa HArPEeBATEIbHbBIN 3JIEMEHT, IPU 3TOM a30BbIi 3a30p COAEPKUT
00J1acTh MyTH IJIs1 TEKyYeH Cpebl, HAXOASIIYIOCS B KOHTAKTE C HArpeBaTeIbHOU MOBEPXHOCTHIO
HArpeBaTeJIbHOTO 3JIEMEHTA, B KOTOPOH KHUIKOCTb, 00pa3yroinas a3po30Jib, HCIIAPSETCs C
oOpa3oBaHHEM rasa,

IIPU 3TOM IepBasi oiaua MOIIHOCTU UMEET 3HAaU€HHUE HIKE BTOPOU MoJauu

MOIIHOCTH.

2. YcTpolicTBO, reHepupyrolee a3po30Jib, Mo 1. 1, OTIUYaromeecs: TeM, YTO
KOHTPOJUIEP HACTPOCH BBIMOJIHATDL IICPBYHO ITOJa4Yy MOIIHOCTH B HaYaJIC NEPpHUOAa BAbIXaHUA
NOJIb30BATENIEM B TEUCHHE IMKJIA 00pa3oBaHus ra3oBoro 3a3opa Harpesarenst HGGF, a mocne
nukia HGGF B ocrasiueecs Bpemsi meprosia BAbIXaHUS] KOHTPOJUIEP HACTPOEH BBIMOIHSITh

BTOPYIO NOAa4y MOIIHOCTH.

3. Y CTpoiicTBO, reHEpUPYIOILEE a3PO30Jib, MO M. 2, OTIUYAIOLIEECS TEM, YTO

uuky HGGF umeer npopomxutensHOoCcTh MeHEee S00 Mc, mnn meree 300 mc, unmu menee 150 mc.

4. YCcTpoCcTBO, TeHepUPYIOLIee a3PO30JIb, MO JIKodoMy U3 mm. 1-3,
OTIIMYAKOIICECA TEM, UTO yCTpOfICTBO NMUTAHUSA COACPIKUT MEPCKIOIATEb ITUTAHUS,
BBIIOJIHEHHBIN C BO3MOXKHOCTBIO BbI6OpOLIHOFO BBINTOJIHEHUA ITOAa4Y MOIMHOCTH Ha

HarpeBaTeJIbHBIN 3JIEMEHT.



S. YCcTpoHCTBO, TeHePUPYIOIIEe a3PO30JIb, IO JIFoOoMy U3 . 14,
OTJIMYAIOIIEECs] TEM, YTO YCTPONUCTBO MUTAHUS COAEPKUT Mpeodpa3oBaTelib MOCTOSTHHOTO TOKa B

MMOCTOSIHHBIN JJIs1 YHOPaBJIICHUA HAIIPSPKEHUEM, KOTOPOC MMOAACTCA Ha HaneBaTeﬂbeIﬁ SJICMCHT.

6. Y CTpoicTBO, reHepHupyrolnee a3po30b, 110 JIOoMy U3 miL. 25,
OTJIMYAIOIEECs] TEM, YTO MOCIIE NIEpUOJa BbIXaHHs KOHTPOJUIEP ONpeNessieT, 3aBepLIeH I
NEPHUOA OKUAaHUA OJid CJICAYIOLICTO NE€pruoaa BAbIXaHWsA, 1 HA OCHOBC OIPCACIICHUSA
KOHTPOJUIEP BBIMOJHACT MEPBYHO MMOJa4y MOIIHOCTHU B HaYaJIC CJICAYIOIETrO NEpuoaa BAbIXaHUA

HJIK BTOPYRO IMogavYy MOIIHOCTHU 0€3 BBIIOJIHEHHS HepBOfI nmogavu MOIITHOCTH.

7. Cnioco0 yripaBiieHus mofavyel MUTaHUs Ha yCTPOHCTBO, FeHePUPYIOIIee
a3p0o30.1b, IPU 3TOM YCTPONCTBO, F€HEPUPYIOLIEE a3P0O30Jib, COAEPKUT EMKOCTD, MyTh AJIs
TeKy4ell Cpelbl, HarpeBaTeNbHbIN JIEMEHT, (PYHKLINOHAIBHO COEANHSIOIIUNCS C MyTEM IS
TeKy4ell Cpebl, U yCTPOUCTBO MUTAHUS, IIPHUEM CIIOCO0 BKIIFOYAET 3TAIIBI:

oOHapy>KeHHs BIBIXaHUS MOJIb30BATEIEM Uepe3 yCTPONUCTBO, TEHEPUPYIOIIEe
a3po30.1b, AJIs OTIpE/IeNICHHs] HACTYIIEHUS IEPUOAA BIbIXaHUS,

orpeneseHus MPoQUIs MUTAHMS, KOTOPOE JOJDKHO OBITh TIOAHO HA
HarpeBaTeJIbHBIN 3JIEMEHT OT yCTPOICTBA MUTAHUS BO BpEMsI IIEPUOAA BABIXaHUS, IPU 3TOM
npoduiIb TUTaHUS OTIPEENsIeT BLIOOP MEPBOil MOJaYN MOLTHOCTH Ha HArPEBATENIbHBIN 3JIEMEHT
IUIs1 ICTIAPEHUST YaCTH JKUIKOCTH, 00pasyromei a3po30ib, 111 00pa3oBaHus ra30BOro 3a30pa
nepes BTOPOH NoAaveil MOLUTHOCTH HAa HarpeBaTEIbHbIN 3JIEMEHT, IPU 5TOM Ta30BbIN 3a30p
COAEP KUT O0NACTh MyTH AJISl TEKy4el Cpeabl, HAXOASIIYIOCS B KOHTAKTE C HAarpeBaTeIbHON
MOBEPXHOCTBHIO HArPeBATENIbHOTO HJIEMEHTA, B KOTOPOH JKHAKOCTh, 00pa3yroas a3po30Jib,
ucnapsiercsi ¢ 00pa3oBaHUEM ras3a, U MPU 3TOM MepBast MoJa4a MOLIHOCTH UMEET 3HAYCHUE HUKE
BTOPOH MOAAYH MOIIHOCTH, U

yIpaBieHus] yCTPOUCTBOM MUTAHUS AJIsl BBIOJHEHUsI OAa4X MOLHOCTH Ha

HArpeBaTeJIbHBINA 3JIEMEHT HA OCHOBAHUH ONPENEICHHOTO MPO(UIIS MTUTAHUS.

8. Crnoco0 ympaBieHus mogayeil MUTaHus o M. 7, OTIUYAIOLIUNACS TEM, YTO
MEPBYIO TOJIa4y MOIHOCTH BBITIOJHSIIOT B HAYaJjie MePUo/ia BAbIXAHHS B TCUCHHUE [IHKJIA
oOpaszoBanwus ra3oBoro 3a3opa Harpesatenss (HGGF), a mocne Hero B ocTaBIeecs: Bpemsi

Nnepruoaa BAbIXaHUA BbIIIOJHAKOT BTOPYHO IOAAYY MOIIIHOCTH.



9. Crnoco0 ympaBieHus mogayeil MUTaHus 1o 1. 8, OTINYAIOLIUNACS TEM, YTO

uuky HGGF umeer nponomxurensHocTh MeHee S00 mc, uinn menee 300 mc, unu menee 150 mc.

10.  Cmocob ynpaneHust mogadeli muTaHusl 1o Jirooomy u3 mir. 7-9,
OTJIMYAOIIUICS TEM, YTO JIOTMOJIHUTENIBHO BKIIFOYAET HTAIT:

OTIpesieNIeHHs] KOHTPOJIJIEPOM, 3aBEPLICH JIU MePUOJ OKUITAHUS JIJIS CIEAYIOLIETrO
nepruoaa BAbIXaHUA, U, €CJIHU NICPUOL OKUOaHHA 3aBEPIICH, BbIITOJITHCHUA nepBoﬁ nogavyun

MOIMHOCTH B Ha4YaJIC CJICAYIOIIECTO MEPHUOAA BAbIXaHUS.

11.  Cnocob ynpasieHus mogadei muTanus 1o Jroodomy us3 mi. 7-10,
OTJIMYAFOIIUICS TE€M, YTO OTIOJTHUTENIbHO BKIIFOYAET STAIT:

OIpeAeIeH!s] KOHTPOJUIEPOM, 3aBEPIIEH JIN TePUOJ OXKUIAHUS [T CIIENYIOLIETO
Neproa BIbIXAHUS, U, €CITU TIEPUOI OXKUIAHUS HE 3aBEPIICH, BBITIOJIHEHUS! BTOPOH MOAa4YH

MOIIMHOCTH B HAYAJIC CICAYIOLIECTO MEPUOAA BAbIXaAHUS.

12. KapTtpunx ans reHepupoBaHus a3po30Jis, COAEP KLU

€MKOCTb JUJIs1 )KUAKOCTH JJISl XPAHEHHUS )KUAKOCTH, 00pa3yroLiel a3po30Jib;

NyTh JJIs1 TEKy4Y€H Cpeabl, KOTOPBIM COEAUHEH MO TEKy4el Cpelie ¢ EMKOCTBIO IS
JKUAKOCTH,

HarpeBaTeNbHbIM 3JIEMEHT, KOTOPbIH (YHKIIMOHAIBHO COEIMHEH C MyTeM IS
TeKy4el Cpebl, IPUUEM HarpeBaTeNbHbII 3JIEMEHT BBIIIOJIHEH C BO3MOXKHOCTBIO HAarpeBa
KUAKOCTH, 00Opa3yroIeii a3p0o30:1b, KOria OHa HAXOAUTCS] BHYTPH My TH JUIS TEKy4Yel Cpenbl, s
TeHepUPOBAHUs a3pO30JId;

3alOMHHAIOLIEe YCTPOICTBO, XpaHslIee JaHHbIC, CBSI3aHHbIE C MpoduiieM
MUTAHUS, HEOOXOIUMbIEC HATPEBATEILHOMY 3JIEMEHTY JJIsl TEHEPUPOBAHHUSI a3 PO30JIsi, TIPH STOM
npo¢ b MUTAHKSI ONPENEeNsieT BEIOOP MEepBOH NMOAAuN MOIIIHOCTH HAa HArPEBATEIIbHBIN SJIEMEHT
IUIS1 UCTIAPEHUS YaCTH JKUIKOCTH, 00pa3yroIel a3po30ib, 11t 00pa3oBaHUs T'a30BOTO 3a30pa
nepen BTOPOH NoAaveil MOIHOCTH HAa HarpeBaTEIbHBIN 3JIEMEHT, IIPU 5TOM I'a30BbIi 3a30p
COIEP>KUT O0NACTh MyTH AJISI TEKy4el Cpesibl, HAXOASALIYIOCS B KOHTAKTE C HarpeBaTeIbHON
MOBEPXHOCTBHIO HarpeBaTENbHOTO 3JIEMEHTA, B KOTOPOH JKHIKOCTb, 00pa3yroImas a3po30ib,
ucnapsiercsi ¢ 00pa3oBaHUEM ras3a, U IPU 3TOM IepBast MoJaua MOLIHOCTH UMEET 3HAYCHUE HIKE
BTOPOM MOAA4YU MOIIHOCTH, U

KOHTPOJUIEP AJISl OTHPABKU JAHHBIX, CBA3AHHBIX C MPOQUIeM NUTAHU, HA

BHELIHEE YCTPONCTBO MPU COEAUHEHUU KapTPUIKA C BHELTHUM YCTPONCTBOM, B PE3YJIBTATE YETO



4

BHCIIHECE YCTpOﬁCTBO MOZKET IMoaaBaTb MOIMHOCTL HA Har‘peBaTeHbeIfI SJIEMCHT KapTpUAKa Ha

OCHOBaHUH MPOQUIISI MUTAHUS.

13. KapTtpuax niis renepupoBanus aspo30Js 10 1. 12, OTIIMYA0LIHUICS TEM,
YTO JONOJHUTEIBHO COAEPIKUT:

NIEPBbIE 32°KUMBI, PACIIOJIOKEHHBIE HA KAPTPUIKE, IPUYEM 325KMMBbI BBITIOJIHEHBI C
BO3MOKHOCTBIO 00€CTIeueHH sl SJIEKTPHUECKOTO COSUHEHNUS C IeprKaTesIeM ISl IOy YeHUs

3JIEKTPOSHEPTUHU MPU MEPBON MO1a4€ MOLIHOCTH.

14. Kaptpumx ans renepupoBanus a3po30is no m. 12 unu m. 13,
OTJIMHAKOLIIUICS TEM, YTO JOMOJTHUTEIBHO COIEPIKUT:
BTOPBIE 32KUMBI, PACIIOJOKEHHBIE HA KaPTPUIKE, MPUYEM 3aKUMbI BBITIOJHEHBI C

BO3MOIKHOCTBIO IPEAOCTABIICHUA JAHHBIX ACPKATEIIO.

15.  Kaptpumx Uit reHeprupOBaHHUs a3p0o30J1s 1Mo Jirobomy u3 mir. 1214,
OTJIMYAKOLIUICS TE€M, YTO 3aIIOMHHAIOLIEE YCTPOUCTBO JOMOJHUTEIPHO XPAHUT 1aHHBIE,
CBSI3aHHBIE CO BTOPOU MOAAY€H MOLIHOCTH, KOTOPAsi BBIMOJHAETCS B OCTaBILIEECs] BpeMsl IeprUoaa

BABbIXaHM.
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