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(57) Ipemycmotpen y3en (10) Harpesa 1t ycrpoiictsa (1), reHepHpyromIero map. Y3eix HarpeBa COACPKHUT yCTPOHCTBO

HarpeBa, BBHINOJHEHHOE C BO3MOXHOCTBIO HArpeBa, MpH HCIIONB30BAaHWH, OCHOBHOM YacTH, IPHYEM OCHOBHAs
YacTh COJICPXKUT HcIapsieMoe BeIecTBO (22), pacloioXeHHOEe, NPH HCHONb30BAaHUH, B HATPEBATEIHHOM OTCEKE
y3lla HarpeBa, IPH 3TOM y3€J] HarpeBa BBINOJIHEH C BO3MOXHOCTBIO MOAAYM IHTAHUS, NPH HCIONB30BAaHUH, HA
YCTPOWCTBO HarpeBa Il HarpeBa OCHOBHOM wacTu; mardmk (11) TemMmepaTypsl, BBITOTHEHHBIH ¢ BO3MOXKHOCTBIO
OTCIIeKMBAHUS, TIPH MCIOJIB30BAaHNH, TEMIIEPATypPhl, OTHOCSIIEHCS K Ty, KOTOPOe TeHEepHpyeT OCHOBHAS JacTb,
npudeM HH(OpPManus O TeMIeparype, OTHOCSIIASACS K TEILTy, KOTOPOe FeHepHpyeT OCHOBHAsI 4acTb, MOXET OBITH
OIIpe/ieNieHa UCXOIs U3 OTCIEKHUBAEMOM TEMIIEpaTyphbl; M YCTPOWCTBO IOCTyIa K 3allOMHHAIONIEMY YCTPOICTBY,
BBIITOJTHEHHOE C BO3MOKHOCTBIO OCYIIECTBICHHUS JOCTYIIA, IPH UCTIOJIB30BaHUH, K 3aIIOMUHAIOIIEMY YCTPOHCTBY (28),
KOTOpOE COJEPKUT COOTHOMIEHNE MEXIy HH(POPMAIHEH 0 TeMIepaTrype, KOIHIeCTBOM MHTaHUs, KOTOPOe TOgaeTCs
Ha yCTPOWCTBO HAarpesa, Wi MpoduieM MUTaHHs, KOTOPOE MOAAETCsl HA YCTPOICTBO HAarpeBa, U MO MEHbBIIEH Mepe
OZIHUM YCIIOBHEM, TIPH 3TOM I10 MEHBIIEH Mepe OfHO yCIOBHE BKIIOYAET CPOK CITY’KObI OCHOBHOM YacTH, WIN THII
OCHOBHOM 4aCTH, MJIM HAJINUUE OCHOBHOM YacTH.
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V3EJI HATPEBA JUUIL YCTPOMCTBA, TEHEPHUPYIOILEL O TTAP

Hacrosimee m3oOpereHne OTHOCUTCA K y3JIy HarpeBa AJisi YCTPOMNCTBA, T'€HEPUPYIOLIErO
nap.
VYcrpoiicTBa, B KOTOPBIX IPOUCXOAUT HATPEB, & HE CrOpaHue, BEIeCTBA ISl MOy YeHUs

BIBIXaE€MOTO Tapa, CTAJIM NOMYJSIPHBIMU Y MOTpeOuTeNeli B MOCIeIHNE TOJIBL.

B Takmx yCTpOﬁCTBaX MOXET UCIIOJB30BATbCA OAWH U3 pPsAaa Pa3IMYHBbIX IMOAXOOOB IJIA
nojsoja Temjga k BemecTBy. OAMH Takoll MOAXOJ COCTOUT B IPOCTOM HPEAOCTABIECHHU
HArpeBaTEJIbHOTO 3JIEMEHTA, K KOTOPOMY JJIEKTPONMTAHUE TMOAAETCS JJIsl HArpeBa 3JIEMEHTA,
3JIEMEHT, B CBOKO O4Y€PEIb, HArPEBAET BELIECTBO JJIsi FEHEPUPOBAHHUS Mapa.

XOTsl CyIIeCTBYeT psii CHOCOOOB Ui T€HEpUPOBAHUS Mapa, ONHUM CIIOCOOOM ISt
NOCTHXKEHMs] TakKOro TEHEPUPOBAaHMsS Iapa sBISAETCA  NPENOCTABICHHE  YCTPOINCTBA,
TEHEPUPYIOLIEro Map, B KOTOPOM NPUMEHEH MOAXOA WHAYKLIMOHHOIO HarpeBa. B Takom
YCTPONCTBe MHAYKIMOHHAS KaTyIIka (Jajee Takke Ha3blBaeMasi MHIYKTOPOM MU YCTPOWCTBOM
MHIYKIIMOHHOTO HarpeBa) NMpeayCMOTpPeHa B YCTPOIHCTBE, W TOKONPHUEMHHK IMPEOYCMOTPEH B
BELIECTBE MJIi TE€HEPUPOBAHUSA Mapa. OJIEKTPOIHEprus IOJAeTCs Ha HWHIAYKTOp, KOraa
NI0JIb30BATENb aKTUBUPYET YCTPOUCTBO, KOTOPOE, B CBOIO OYEPENb, CO3AAET JJIEKTPOMArHUTHOE
(EM) none. TokonpueMHHMK B3aUMOJEIHCTBYET C IIOJIEM U TE€HEPHUPYET TEeIIo, KOTOpOe
IIepenaeTCcs BEIECTBY, U 110 Mepe HarpeBa BelecTBa 00pa3yercs map.

Hcnonp3oBaHne MHIYKLHMOHHOTO Harpesa JJs TEeHepHpOBaHUS mapa oOJamaer

MNOTCHLHAJIOM  JJIA obecrieueHust KOHTPOJUPYEMOI'0O  Harp€BaHuss H CJIEaO0BATEIIbHO,

)
KOHTPOJIUPYEMOTO reHepupoBaHus napa. OIHAKO HA MPAKTUKE TAKOW MOAXO MOXET MPUBOIHTH
K TOJYy4Y€HUIO HEU3BECTHBIM o6pa30M HETIOAXOOAIIUX TEMIIEPATYyp B BCUICCTBE JIA
TeHEPUPOBAHUS Mapa. JTO MOXKET OeCHOJNe3HO PacXxOOBaTh SHEPTHIO, JeJas SKCILTYaTalHIo
JOPOTOM WM PUCKYsI TIOBPEAWTHh KOMIIOHEHTBI, WJIK jaenas Hed(p(EeKTUBHBIM HCIOIb30BAHHUE
BEIECTBA JJIi TEHEPUPOBAHMS Tapa, JOCTaBIsisl HEyAoOCTBa IOJIb30BATENSIM, KOTOPBIE
PACCUUTHIBAIOT HA MPOCTOE U HANEKHOE YCTPOHCTBO. ITHU MPOOJIEMbI Tak:Ke€ BO3ZHUKAIOT TMPH
FCHEPUPOBAHUH IMapa MOCPEACTBOM HArpena, OTIUYAOIICTOCA OT MHAYKIUOHHOI'O HarpeBa.

DTO paHee yCTpaHsIu IpU TOMOIIM OTCJIEXKUBAHUSA U KOHTPOJsS TeMIepaTyp B
ycTpoiictBe. OpmHako Ha paboune XapakTEpPUCTUKH M Ha TO, Kak 3(PQPEeKTHUBHO MOKHO

T€HEPUPOBATh Map, TAKXKE BIHSIOT APYrHe (aKkTopbl, KPOME TOJIBKO TEMIEPATypbl, TAKHE Kak

CPOK 3KCIITyaTaliy.
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Hacrosimmee m3oOpereHne CTpeMUTCS HHUBEIUPOBATh MO MEHbIIEH Mepe HEKOTOpble U3

BBILIEYKA3aHHBIX MPOOJIEM.
KPATKOE OITMCAHME U30BPETEHHA

CornmacHo nmepBOMy AacmeKkTy IPeAyCMOTPEH y3el HarpeBa sl YCTPOMCTBa,
TeHEPUPYIOLIEro Nap, MpUYeM y3esl HarpeBa COAEP>KUT. YCTPONCTBO HArpeBa, BBINOJHEHHOE C
BO3MOJKHOCTBK) HArpeBa, MPU HCHOJBb30BAHWH, OCHOBHOM YacTH, NMPU 3TOM OCHOBHAs 4acTb
COIIEPKUT MCHAPSEMOE BELIECTBO, PACIIOJIOXKEHHOE, NMPU HCIOJb30BAHUH, B HArpeBaTEIbHOM
OTCEKE y3Jla HarpeBa, IpPUYEM y3€J HArpeBa BBINNOJIHEH ¢ BO3MOXKHOCTBIO MOJA4YM NMUTAHUS, TIPU
WCIIOJIb30BAHUH, HAa YCTPOMCTBO HarpeBa AJisi HAarpeBa OCHOBHOM YacCTHU WM BBINOJHEH C
BO3MOJKHOCTBIO NOAAYM NMUTAHHUs, IPU UCIOJNB30BAHUH, HA OCHOBE MPEABAPUTENBHO 3aJaHHOTO
npoduis MofaYM MHUTAHUS, NPU 3TOM YKa3aHHBIA NMpOQWIb MOAAYH MUTAHUS HACTPOEH IS
o0ecrieueHns1 IPeIBAPUTEIBHO OMPENEICHHOTO NPOQHIIs HarpeBa sl OCHOBHOM YacCTH, AaTYHK
TEMIIEPaTypbl, BBINOJIHEHHBI C BO3MOXKHOCTBIO OTCJICKMBAaHMs, IIPU HCIOJIb30BAHUH,
TEMIepaTypbl, OTHOCSINEHCS K HarpeBy Ha OCHOBHOH wacTu, mnpuueM wHHOpMaLus o
TeMIepaType, OTHOCAIIAsICA K HArpeBy Ha OCHOBHOW YAaCTH, MOXET OBITh OIpeeseHa UCXOs U3
OTCJIEKUBAEMOU TEMIEPaTypbl, U YCTPOHCTBO HOCTyNa K 3alOMHUHAIOLIEMY YCTPOMHCTBY,
BBIIIOJIHEHHOE C  BO3MOJKHOCTBIO  OCYLUECTBJIEHHS JAOCTyIa, IMPU HCIOJb30BAHUH, K
3alIOMHUHAIOLIEMY YCTPOHCTBY, KOTOPOE COAEPKHUT COOTHOLIEHHE Mexny HH(popMmaiuen o
TEMIIepaType, KOJUYECTBOM IIUTAHUs, KOTOPOE TIIOJAETCsS Ha YCTPOWCTBO HAarpesa, WIH
npoduieM MUTaHKs, KOTOPOE MONAETCsS Ha YCTPOICTBO HArpeBa, U IO MEHbINEH Mepe OXHUM
yCJIOBHEM, TIPH 3TOM 110 MEHbBIIEH Mepe OHO YCIOBHE BKJIIOYAET CPOK CITY>KObI OCHOBHOM 4acTH
WJIM TUI OCHOBHOM YaCTH, UM HAJIMYKE OCHOBHOM 4acTH.

3TO MO3BOJISIET OMPEAENSITh XapaKTEPUCTUKH OCHOBHON HYaCTH Ha OCHOBE MOTPeOJIeHUs
NUTAHUST U OTCIEKMBAEMOW TeMmmneparypbl. Bbpuio OOHapyKeHO, YTO 3TH XapaKTEPUCTHKH
BJIMSIFOT Ha pabovre XapaKTEPUCTHKH y3ja (HampuMmep, YCTPOWCTBA BMECTE C OCHOBHOH YacCThIO)
BO BpeMs wucnojbp3oBaHus. COOTBETCTBEHHO, BO3MOXKHOCTb ONPENENEeHUs XapaKTepPUCTUK
OCHOBHOM  4aCTU  IMO3BOJSIET  3aMEHUTb  HUCIOJB30BAHHYK)  OCHOBHYK)  4acTb  Ha
HEHCIIOJIb30BAHHYK) OCHOBHYIO YaCTh MEPEA TE€M, WM KOIJa XapaKTEPUCTUKU HCIOJIb30BAHHOU
OCHOBHOH 4YaCTH JOCTHIJIM 3Tara, Ha KOTOPOM padoune XapaKTepUCTUKH, 3PPEKTUBHOCTD U
Oe3omacHOCTh y37a yxyamaroTcs. Creayer OTMETHTb, YTO B HEKOTOPBIX BapHaHTaX
OCYLIECTBJICHUS] XPAaHUMBIE AAHHBIE O COOTHOLICHUM HE MOTYT SIBHO MJIM YETKO CChLIATHCS Ha
YCIIOBHE, YKa3aHHOE KaK CPOK CJIY>KObI OCHOBHOI YaCTH WJIM TUII OCHOBHOM YacTH, MJIN HAJIUYNe
OCHOBHOM 4acTh. Tem He MeHee, NPU YCIOBUHU, YTO AAHHBIE O COOTHOUIEHUH IO CYLIECTBY

CBSI3aHbl C KOHKPETHBIM COOTHOLIEHHEM MeXay HMH(popMalueil 0 TeMepaType U KOJIUYeCTBOM



NUTaHUsS, TOJAaBAEMOr0 Ha YCTPOWCTBO HArpeBa, KOTOPOE COOTBETCTBYET CPOKY CIYXKOBI
OCHOBHOH 4YaCTH WJIM TUIY OCHOBHOW YaCTH, WM HAJMYUI0 OCHOBHOH YacTH, TAKHE BAPHUAHTBI
OCYILIECTBJIEHHsS] €CTECTBEHHO CUUTAIOTCS HAXOAIIMMUCS B IpeAenax o0beMa HACTOSIIEro
N300peTeHMs.

ITon «mpoduneM nuTaHUs, MOAABAEMOTO HA YCTPOMCTBO HArpeBay, MOAPa3yMeEBAETCs
Croco0, MO KOTOpPOMY IMUTaHHE MONAETCSl Ha YCTPOWMCTBO HArpeBa, HANpUMep, MPUHHMAs BO
BHUMAaHHE CKOPOCTh M3MEHEHUs MOJaBAEMOr0 MUTAHUS W/ WM BPEMEHHOH AMANa3oH, B TCUSHHE
KOTOPOro THTaHHE MONAIOT Ha YCTPOHCTBO HarpeBa. Hampumep, KOJIMYECTBO MHUTAHUS HIIH
CKOPOCTb JOCTaBKHU NMUTAHUSI MOXKET OBITh TAKOH kK€, HO MUTAHHE MOXKET IO/IABAThCs B TEUCHUE
Nepro/a, COCTABILSIIOINETO | CeKyHIy, T B TEUSHHE MEPUOIA, COCTABJISIIOLIETO 3 CEKYHABI, YTO
MOJKET TIPUBECTH K HArpeBy OCHOBHOH 4YaCcTH O pasHOW TemmepaTypsl. Mcmomb3yst mpoduib
NUTaHUS, TIOAaBAEMOr0 Ha YCTPOHCTBO HArpeBa, YTOOBI IMO3BOJUTH 3apPETHCTPUPOBATH IO
MEHBIIEH Mepe OHO YCJIOBHE OCHOBHOM YaCTH, MOKHO IIPUMEHHTD MPEIBAPUTENIBHO 33TaHHYIO
BEJIMYMHY HAarpeBa Wi Npoduiib HarpeBa K OCHOBHOH YaCTH BO BPEMS €r0 UCIOJIb30BAHUS, UTO
MOIXOIUT ISl YKa3aHHOTO IO MEHBIIeH Mepe OIHOrO YCJIOBHS OCHOBHOH wactw. [Ipoduib
HarpeBa, HampuUMep, MOXXET COOTBETCTBOBATh HArPEeBY OCHOBHOW HYacCTH A0 IPEIBAPUTENBHO
3alaHHON TeMmepaTypbl TpPH IPEABAPUTENBHO OINpPENEJIeHHOW CKOPOCTH  YBEJIUYEHUs
TEeMIEepaTyphbl WM B TEUEHUE MPEIBAPUTENBHO 3aJAHHOTO BPEMEHH.

JlaTuuk TemmepaTrypel MOXeT OBITh TEPMOPE3UCTOPOM MM TepMmomapod. Hampumep,
JaTYUK TEeMIepaTypbl MOXET OBITh TEPMOMETPOM COMPOTHBIEHMS, TAKUM KaK TEPMOMETP
COTPOTUBJIEHUS, B KOTOPOM MOJKET HCIIONb30BAaThCA IUIATHHOBBIA PE3UCTOP B KadecTBe
YyBCTBUTEJIBHOTO 3JieMeHTa. [IJaTUHOBBI pPE3UCTOP MOXKET ObITh IUIATHHOBOW TUIEHKON
(HampuMep, TOHKOW TUIEHKOH) Ha KepaMUYEeCKOW TMOIJIOKKE, KOTOpas MOXKeT OBbITh
NACCUBHUPOBAaHA CTEKJSIHHBIM  TOKPBITHEM. JlaT4MK TeMmepaTypbl MOXKET, Harpumep,
npexncrasisTh codorr PT100 ot komnannu Measurement Specialties, Inc u3 nuHeHKH 1aTYIUKOB
PTF.

[IpenmoyTuTeNnbHO HCMAPSIEMOE BELIECTBO SBJSIETCS TBEPABIM HJIM  TOJYTBEPABIM
MaTepHalioM, OCHOBHAsI 4aCTh, TAKMM 00pa3oM, COAEPKHUT HCMApsSEMOEe BEIIECTBO U3 TBEPIOTO
WM TIOJyTBEPAOTO MaTepuaa.

V3en MoxerT ObITh BBINOJHEH C BO3MOXKHOCTBIO TIOJYYEHHUs, INPH HCIIOJIb30BAHUH,
uHpopmauuu o Temreparype. Mapopmanus o temneparype MOXET OBITh Cr€HEPUPOBAaHA WIIH
oIperieNieHa yCTPONUCTBOM YIIPABIIEHHS y3Jla HArPeBa, JATYUKOM TEMIIEPATypbl WM BHEIIHUM
osoxom obpadorku. Madopmarus o TeMnepatype MOKeT ObITh CTeHEPUPOBAHA WJIH OIpeeIeHa

npu MoMoLM OOpabOTKH OTCIIEKMBAEMON TeMIepaTyphbl, HAIpUMeEp, MPU IMOMOIIU 3aIMUCH
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OTCJIEKUBAEMOI TeMIepaTypbl B TEUEHHE IPEIBAPUTENbHO 33JaHHOIO MEPUOJA BPEMEHH H
aHaJau3a 3alMCAaHHOW OTCJIEKMBAEMOM TEMIEpaTypbl Ha HAJIW4YME TEHACHLMM BKIIOYAs,
HarpuMep, CKOPOCTb H3MEHEHHUs, YBEIMUYEHHE, YMEHbLIEHHE, M3MEHEHUE WIM pAn IpYyIrux
¢dakropos. IlorpebneHue nuTaHUsI YCTPOWCTBOM HArpeBa W/WiIM TUTaHHUE, TOAABAEMOE Ha
YCTPOICTBO HarpeBa, MOTYT TaKXe OTCIIEKHMBATHCS M/WJIN 3aMHChIBATHCS, /WM ONPENeIAThC
YCTPOWCTBOM HarpeBa, yCTPOHCTBOM yIPABJICHUS] WA BHEITHUM OJIOKOM 00paboTKH.

HHbpopmarust 0 TeMnepaTrype MOXKET COIep:KaTh CaMy OTCIICKUBAEMYIO TEMIIEPATypPy WIIH
TOOYI0 APYTYIO CYIIECTBEHHYI HH(POPMALINIO, KOTOPYIO MOXKHO MOJYYUTh MPU OTCIEKHBAHUN
temneparypbl. Kak mpaBuio, wmH(OpMAILUS O TeMIepaTrype BKIHOYAEeT CKOPOCTb H3MEHEHHs
oTciexuBaeMoil Temmeparypbl. CKOPOCTh H3MEHEHUS] TEMIIEPATyPhl MO3BOJISIET Y3HATH TEMII, C
KOTOPBIM TEMIIEpPaTypa OCHOBHOH YacTH YBENINYMBAETCs. Bbuto 00HApPY)KEHO, UTO 3TO SIBJISETCS
MOJIE3HON YacThi0 MH(OPMALUHM [JIs1 YCTAHOBJICHUS CPOKa CIIY>KObI OCHOBHOH HYacCTH 3a CYET
pa3Nu4Mii B TOM, Kak OBICTPO OCHOBHASI YaCThb HArpeBaeTCs, MOCKOJIbKY YPOBHH BJIAYKHOCTH B
OCHOBHOM 4aCTH YMEHbBINAIOTCS MPU UCTIOJIb30BAHUH.

JIOTIOTHUTENBHO WM AJbTEPHATHBHO HMHMOPMALMSI O TEMIIEPaType MOXET BKIFOYATh
TEeMIEepaTypy MOBEPXHOCTH OCHOBHOW 4acTu. O0nanaTh 3HAaHHEM O TEMIIEpaType MOBEPXHOCTU
OCHOBHOH 4acTu Takke moje3Ho. [IpuunHa 3Toro 3akimoyaercs B TOM, 4TO ObUIO OOHAPYIKEHO,
YTO pa3Hble TUIBI OCHOBHOM YaCTH HArpeBalOTCA N0 Pa3HBIX TEMIIEPaTyp NPH OIUHAKOBOM
KoJMuecTBe noTpedisieMoro nuranus. Takum oOpa3oM, 3TO CIOCOOCTBYET ONPENeNeHHIO THUIA
OCHOBHOH 4acTH. J[OMOJHUTENBPHO 3TO CHOCOOCTBYET OINPEAENICHUIO CPOKa CIY>KObI OCHOBHOMN
YACTH, MOCKOJIBKY AJISI KOHKPETHOTO KOJIMYeCTBa MOTPeOiIsieMoro nuraHusi Obuto 0OHapy»KEHO,
YTO OCHOBHAsI 4acTb C OOJBIIUM CPOKOM CIy>KObl JOCTUraeT 0oJjiee BBICOKHX TEMIIEPaTyp
(TIOBEPXHOCTH), U€M OCHOBHAsI YaCTh ¢ MEHBLINM CPOKOM CJTY>KOBI.

OnHUM TpPUMEPOM OTCIIEKUBAEMOIN TeMIepaTypbl MOXKET Takke ObITh TemIeparypa
MOBEPXHOCTH OCHOBHOM 4aCTH.

[To MeHblLIeH Mepe OJHO YCIOBHE MOXKHO OINPENeNIuTh HCXOAs H3 HH(POpMaIuu O
TEMIepaType U KOJIMYECTBA MHUTAHUS, KOTOPOE MOJAIOT HAa YCTPOHCTBO HArpeBa, WM MPOQuis
MUTaHUS, KOTOPOE MOJAI0T Ha YCTPOMCTBO HarpeBa, Ha OCHOBE COOTHOIIEHHS, COEPIKAIIETrOCs B
3aMIOMUHAKOLIEM YCTPONCTBE.

ITo meHbIIeli Mepe OIHO YCIOBHE MOXHO OIPENENUTh Ha OCHOBE JIFOOOrO acreKTa
uHpopmauuu o Temneparype. Hampumep, ecnmu npoduiab HarpeBa COOTBETCTBYET HArpeBy
OCHOBHOH YacTH 1O TPENBAPHUTENBHO 33aJaHHON TeMmmepaTrypbl (YTO MOXKET COOTBETCTBOBATH

UHPOpPMALIUK O TEMIIEPAaType) Ha OCHOBE «IpoQuisi Harpesa» (Harmpumep, Npoduist MUTAHUS,
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KOTOpOE MMONAIT Ha YCTPONCTBO HArpeBa), MO MeHbIIEH Mepe OIHO YCIOBHE MOXKET OBITh
3apErUCTPUPOBAHO.

Kax npasuiio, mo MeHblel Mepe OHO YCIOBHE MOXHO OINPENEIUTh Ha OCHOBE IIOPOrOBOH
TeMIepaTypbl sl HUHPOPMALIUK O TEMIIEPaType, U MPEANOYTHTEIBHO CYIIECTBYET MHOXKECTBO
MOPOTOBBIX TEMIIEPaTyp: MO MEHbIIeH Mepe OfHa IMOpOroBas TeMIepaTypa, OINpenessFoLast
CpPOK CIy:KObl OCHOBHOWM YacTH, IO MeEHbIIeH Mepe OJHa TOpPOoroBas TeMIeparypa,
OMpENeNSoNasl TUII OCHOBHOW 4YacTH, W IO MEHbIIEH Mepe OHa TMOPOroBas TeMIIEpaTypa,
OTIpeNeNsoasl HATMYNUE OCHOBHOW YaCTH.

Bri1o 0OHapy KEHO, YTO IOPOroBasi TEMITEPATYPa, KOTOPOH OCHOBHAS YaCTh MOTEHIIHAIBHO
JOCTUTAET, TIO3BOJISIET MPOBOAUTH PA3IMUUS MEXKIY XapaKTePUCTHKAMU OCHOBHOW YaCTH.
YcraHoBKa TOpOra ympoliaeT ONpenesieHHue MO MEHbLIeH Mepe OJHOrO YCIOBHUS OCHOBHOH
YaCTH, TIOCKOJBKY 3TO TMO3BOJISIET NeJIaTh BHIOOP M3 JBYX BAaPHAHTOB. JDTO YMEHBIIAET O0BEM
00paboTKH, KOTOPBI HEOOXOIMMO BBITIONHHUTH JJIsl OMPEAENICHUsS] MO MEHbINeH Mepe OIHOTO
YCIIOBHS, CIENOBATEIbHO YMEHbIIAs KOJIWYECTBO NHUTAHUS, KOTOpoe Tpedyercs s
OTIpEENIeHNs] TI0 MEHbLIEH Mepe OHOTO YCIIOBHSL.

B ompeneneHHbIX BapuaHTax OCYIIECTBJICHHS TOJBKO OIHO M3 MO MEHbIIEH Mepe OJHOTrO
yCJIOBUSL OmpenenseTcs B 000 onuH MOMEHT BpeMeHU. OIHaKo, KaK MPaBUJIO, MO MEHbIIEH
Mepe 1Ba U3 CPOKa CJIy>KObI OCHOBHOM YaCTH, THUIIA OCHOBHOU YaCTH U HAJIMYHSI OCHOBHOU YaCcTH
OTPENEeNAIOTCS OAHOBPEMEHHO. JTO JieNnaeT ompeneieHue Oonee >PQPEKTUBHBIM, TaK Kak
HECKOJIbKO YCJIOBUH MOKHO OIPENENUTh B OJJHOM IIPOLIECCE OINpENeNIeHUsl. JTO YMEHbINAET
KOJIMYECTBO MHUTAHHSI, MCIOIb3yeMOe JUIsl OMpeeNIeH!s] HECKOIBbKIX YCJIOBUMN, TAKMM 00pa3om
SKOHOMSI TIUTAHUE.

YCTpoiicTBO, TeHepupyrolee Map, MOXKET JOMOJHHUTEIBHO COAEpPIKaTh YCTPOHCTBO
yIpPaBJIEHUS], BBITIOJTHEHHOE ¢ BO3MOXKHOCTBIO OTPEAeNIEHUs], MPU UCTIOJIb30BAHUH, HHPOPMALIUU
O TEMIIepaType, OTHOCSINEHCS K HArPeBY HA OCHOBHOM YaCTH.

YCTpoHCTBO yrmpaBlieHUsT MOKET HCIOJIb30BaTh MH(OOPMALMIO O TeMIIEpaTrype JIFOObIM
crocoboM, KOTOpBbIH cuHuTaercs mnomaxoasmum. Kak mnpaBuiio, Ha OCHOBe WH(popMamuu o
TeMIIepaType YCTPONCTBO YMPaBJCHHS BBIIOJHEHO C BO3MOXKHOCTBEO ONpENEICHHS, TPU
UCTIONIb30BAHUY, CIIEAYIOLIEro NeHCTBUS y3Jla HarpeBa. JTO IMO3BOJIIET YCTAHOBUTH KOHTYD
0oOpaTHOM CBSI3U, 3TO 3HAYUT, YTO YCTPOUCTBO YIIPABJICHUS MOXKET PearipOBaTh HA aKTYaJTbHYIO
uHpOpPMALIMIO O TeMIeparype W peryjupoBaTb paboTy y3na B OTBET Ha JHOObBIE
3apErUCTPUPOBAHHBIE HM3MEHEHHs. JTO [aeT MPerMyINecTBO, 3aKirdaromeecs B Oonee
s pexTuBHOM NOTPeOJEHUN MUTAHUS, TOCKOJIBKY BO BpEMsSl HCIIOJIb30BAHHS HEOOXOAHUMO

clenaTh TOJBKO MHUHUMAJbHBIE PETYJIUPOBKH, YTO TpeOyeT HU3KHX YpPOBHEH NOTpeOIeHHs
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IMUTAHUS MJIA HEOOIBIINX U3MEHEHHH B l'IOTpe6.]'IeHI/II/I IMUTAHHST BMECTO OOJIbIITNX U3MEHEHUH U3-
32 BOSHMKHOBEHHsI SKCTPEMAJIbHON CUTyalnH, KoTopas TpeOyeT nogadu OOJbIIOro KOJHYeCcTBa
UTAHUS.

Crenyroiee neiicTBre MOXeET OBITH JIIOOBIM I€HICTBHEM, KOTOPOE MOXKET OBITh BBITIOJIHEHO
yCTPOICTBOM ympaBiieHus: Wik y3joM. Kak nmpaBmiio, Ha OCHOBE COOTHOIIEHHSI, COAEePIKAIerocs
B 3AlIOMHHAIOIIEM YCTPOMICTBE, YCTPONCTBO VYIPABJEHUS BBINOJHEHO C BO3MOKHOCTBIO
NnpeaoTBpaliCHus, MPpU HCIIOJIB30OBAHUH, MMOAAYN IMHUTAHUA Ha YCTpOﬁCTBO Harpesa, Korga CpokK
Cy>)kObl OCHOBHOW 4YacTh OOJbIe, 4YeM TIOpPOTOBBI CpPOK CIYKOBI, M BBIIOJHEHO C
BO3MOJKHOCTBIO IMOAAYH NHUTAHUA, IIPHU HUCIOJb30BAHWUU, Ha YCTpOfICTBO Harpesa, Korama CpokK
CJIy>kOBl OCHOBHOM YaCTH MEHbINE, YeM IMOPOTOBBIA CPOK CIYXKOBL, MJIM KOTAA THII OCHOBHOM
HaCTHU ONPEACTACTCA KakK HeHOI[XOI[;IH_[I/Iﬁ THUIL. ITO YMCHBIIACT pacCcXOod NHUTAHHSA U MOBBIIIACT
0€30MacHOCTb, MOCKOJBKY B Ka4eCTBE IOPOrOBOTO CPOKa CIIysKObI MOXKET OBbITh YCTaHOBJIEH
NOAXOMALINHA CPOK CIYKOBI, NMPH KOTOPOM TEMIIEPATyphbl, O KOTOPbIX OCHOBHAs YacTh
HArpeBaeTcs, COXPAHSIOTCS B Mpeesiax yPOBHEH, KOTopble 0e30MacHbl ISt OJIb30BATENSI U He
HOBPEXKAAIOT y3€lI, M TAK)KEe MCKIIOYAIOT JIF0ObIe CUTyalny Hed(h(EeKTUBHOTO HarpeBa, KOTOpBIE
MOTYT HpOHSOﬁTH MOCJIC YBECIIMUCHUSA CPOKaA C.]'Iy>K6bI OCHOBHOM 4aCTH YBCIUYIUBACTCA.

VY3en moxer padorars moObIM noaxonamumM odbpasom. Kak nmpaBuio, y3en HarpeBa HMeeT
NIEPBBIM PEKUM NTOAAYU MUTAHU U BTOPOH PEXKUM MOAAYN ITUTAHUS, U IIPU 5TOM MEPBBIN PEKUM
NIOAAa4YH MMUTAHUSI HACTPOEH JUISl IPUMEHEHHsI, ITPU UCTIOJIb30BAHUH, BO BpPEMsI HArpeBa OCHOBHOM
YaCTH, U BTOPOH PEXHM IOJAYM IUTAHUS HACTPOEH AJISI MPHMEHEHUs, NPHU HCIIOJIb30BAHUH,
1OCJIe MPUMEHEHHs MEePBOr0 peXXMMa NMOAA4YM NHUTAHHS, YTOOBI MONAEPKUBATH TEMIIEPATYPY
OCHOBHOI YacTH B NpEABAPUTECIIBHO 3aJaHHOM OHUAIIA30HE TEMIICPATYP, HNPEANTOYTUTEIIBHO,
KOorga OH HaXOOUTCA B MECPBOM PEKUME IMOAAYHN IMUTAHUA, Y3€JI Harpe€Ba HaACTPOCH MJIsA moaadyun
no Mmenbweil mepe 80 mpoueHToB (%) MOJHOW MOIIHOCTH HAa YCTPOWCTBO HAarpeBa. ITO
HIO3BOJISIET 3apPErHCTPHPOBATH TI0 MEHbLICH Mepe OJNHO YCJOBHE OCHOBHOH YacTH HAa OCHOBE
noTpeleHns] MUTaHusl U UHPOPMALMU O TeMIepaType, KOTOpbIe MOJIYYEeHBI BO BpeMsi pabOTHI
y3Jla B OJHOM pe€XHUME, HO TaKXe MPeAyCMaTPUBAET MOMNOJIHUTENbHBIA PEXKUM, €CIIU
HEOOXOIMMO BBINOIHUTH O00pabOTKy, COOTBETCTBYIOLIYIO ONPENENCHUI0 MO MEHbIIeH Mepe
OZTHOTO YCJIOBHsI OCHOBHOM 4acTu. [10CKOMbKY BBITIONHEHHE ONpenesieHus TpeOyeT mpoBeaeHuUs
00paboTKH, TIpU KOTOPOH MOTpeOsieTcsl MUTAaHUe, UCTIOIb30BAHKE PEXXMMa MOAAYU MUTAHWS,
KOTOprfI HE CBsA3aH C IMPOBEACHHUEM OIPEACIICHUSA, TEM CaMbIM YMCHbBIIACT l'[OTpe6J'IeHI/Ie
MUTAHUS, CBS3aHHOE C YKa3aHHBIM ONpPEESICHUEM.

3TO TaKke MO3BOJISET MOJNB30BATENIO HACIAKAATHCS KYPEHHEM KaK MOJKHO OBICTpee 1ociie

Hauyaja MCIIONb30BAHMUA YCTPOMCTBAa (HAmpuMep, IIbITATbCS OCYIIECTBUTh 3aTSDKKY U3
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YCTPOHMCTBA) M MO3BOJISIET MOAAEPKUBATh YCTPONCTBO B Mpefesiax MPeABAPUTEIHHO 3aJaHHON
TEMITePaTypPhl MOCJIE TOCTHUKEHUS TEMIIEPATyPOl NPeaBAPUTEIbHO 3aJaHHON TeMIIepaTyphl MPU
3¢ pexTuBHOM MOTPEOIEHUN TUTAHUS.

DTO 03HAYaeT, YTO y3€J COTJIACHO 3TOMY aCHEeKTy MOJKET OTHOCUTBCS K YCTPOMCTBam, B
KOTOPBIX HCIIOJB3YETCs TBEPIOE UCIAPsieMOe BELIECTBO, Jajiee Ha3bIBAEMbIM «yCTPONCTBAMHU C
TBEPABIM UCIIAPSIEMbIM BEIIECTBOMY», BMECTO YCTPOUCTB, UCIOJB3YIOUINX JKUIKOE HUCIapsIeMOe
BEIIECTBO, JaJiee HA3bIBAEMbIX «(YCTPOMCTBAMH C JKUAKAM HCHAPSEMbIM BEIIECTBOMY.
YcTporicTBa ¢ TBepAbIM HCTAPSEMBIM BEIECTBOM MOJIYYAIOT Map MpH MOMOINU HarpeBa Tabaka,
Ta0a4HbIX MPOAYKTOB WJIM APYTUX TAKUX TBEPIbIX HCHAPSEMBbIX BEIIECTB, B CBOK OYepedb
YCTPOHCTBA C JKUIKUM HCIAPSEMbIM BEIIECTBOM TOJYYarOT Map NPU IOMOIIM Harpesa
YKUJKOCTH.

B oboux Tumax ycTpouCTB I UCMOJIb30BAHUS YCTPOUCTBA MOJIB30BATENb BTSATHUBAET Iap
U3 YCTPOMCTBA. DTO HA3BIBAIOT «3aTSIKKOM», TAK KaK yCTPOWCTBO, KaK MPABUJIO, 0OECreunBaeT
3aTSDKKY Tapa M3 MyHAIITYKa. YTOOBI MONYYHUTh Map Ui 3aTSKKU, UCTIAPSEMOE BEIIECTBO
HArpeBalOT. JTO SIBJISIETCS OOIIMM Ui YCTPONCTB C TBEPABIM HCHAPSEMBIM BEIIECTBOM H
YCTPOHCTB € KUIKUM HCIIAPSIEMbIM BEIIIECTBOM.

ITonb3oBaTenu, Kak MPaBHIIO, HCIOJB3YIOT YCTPOWCTBO B TEYEHHE BBIOPAHHOTO HMH
nepuofa BPEMEHH, B KOTOPOM OHH OCYLIECTBJSIFOT HECKOJIbKO 3aTsDKeK W3 yCTPOMCTBa
HE3aBHCHMO OT THIIA YCTPOMCTBA. DTOT MEPHOJ HCIOJB30BAHUS YCTPOHCTBA, B KOTOPOM
OCYIIECTBJISIIOT OJHY WJIM HECKOJBKO 3aTsDKEK, Ha3bIBAIOT «ceaHcom». Kakaplil ceaHc,
CJIEIOBATENIbHO, UMEET TEPBYIO0 3aTSDKKY B Haudaje ceaHca U OOBIYHO MMEET IOTMOJHHUTEbHbIE
3aTSIKKH.

ITorpeOHOCTM B 3HEPrHUH JJIsl OCYLIECTBJIICHUS TMEPBOM 3aTSHKKU OTJIUYAKOTCS IS
YCTPOHCTB C TBEPABIM HCIAPSIEMbIM BEIIECTBOM M JJISi YCTPOWCTB C JKUIKUM HCIAPSIEMbIM
BEIIIECTBOM.

OnHO M3 TMPEnoJIOKEHUH TAaKOBO, YTO 3TO M3-3a CIMOCOOHOCTH KHIKOTO HCHAPSIeMOrO
BeIIeCTBA MEepPEeMeINaThCsi K YCTPONCTBY HAarpeBa BO BpPEMsl HCIONB3OBAHMS TaK, YTO TOJBKO
HeOOJIbIIOe KOJMYECTBO JKUIKOCTH HEOOXOOUMO HCHapuTh (B HIOCAIBHOM BapUaHTE
JOCTATOYHOE JJISI OJHOM 3aTSDKKH), HO 3TO HEBO3MOXKHO JJIsl TBEPABIX UCHAPSEMbIX BEIIECTB;
YCTPONCTBY HarpeBa B YCTPOWCTBE C TBEPABbIM HCHAPSIEMbIM BEUIECTBOM HEOOXOIUMO
obecrieunTh OOJbINE TEIUTa, YTOOBI MOXKHO OBLIO HArpeTb HAMHOTO OOJbIee KOJIHYECTBO
TBEPAOrO HCHApsSEeMOro BellecTBa (HANpPUMep, BCKO HYacTbh), KOTOPOE TaKKe, KakK MPaBUJIO,
pacrionaraeTcsi gajnee OT yCTPOWCTBAa HarpeBa. JTO, pasymeercs, TpeOyeT Ooblie SHEPruu M

BPEMEHH, TaK KaK TeIUIO JOJDKHO OBITh MEPEeAaHo aajiee OT YCTPOMCTBA HarpeBa. JTO O3HAYAET,



YTO B TaKUX YCTPOMCTBAX C TBEPABIM HCIAPSIEMBIM BEIIECTBOM B LIEJIOM OOJIbIIE MUTAHUS U
BpeMeHH TpeOyeTcs, ueM JJisi YCTPOHCTBA € JKUAKUM HUCTIApsieMbIM BEIECTBOM, ISl BBIBEICHHS
IIEPBOr0 mapa BO BpEMs 3aTsDKKHM, KOIZAa HUCIHApsSeMO€ BELIECTBO HArpeBaeTCs OT TAKOH ke
TemnepaTypbl (OOBIMHO TeMmepaTypbl OKpysKaromiel cpezasl). Kak moaTBep:kaeHHe 3TOro, B
LIEJIOM, YCTPOHCTBaM C TBEPIBIM HCIAPSIEMbIM BEIIECTBOM B HACTOSIIEE BpeMsi HEOOXOIHMMO
HECKOJIbKO CEKyHJ WM 0oJjiee Mocje Havyaja HarpeBa Iepel reHepUpOBaHHEM Iapa, B CBOIO
ouepenb YCTPOMCTBA C >KUJIKHUM HCIMAPSEMbIM BEIIECTBOM MOTYT T€HEPUPOBATh Map IMOYTH
OJTHOBPEMEHHO ¢ Ha4aJIoM 00eCrieueH s Harpesa.

B wenom, B yCTpONCTBaxX C JKUAKUM HCHAPSIEMbIM BELIECTBOM IUTAHUE MOJAETCA Ha
YCTPOWCTBO HAarpesBa TOJBKO TOIAA, KOTAAa MOJIb30BATENb AKTUBHO OCYLIECTBISIET 3aTSKKY W3
yctpoiictBa. C papyroit cTropoHbl, ObuUIO OOHAapy:KEHO, HYTO B YCTPOHCTBAX C TBEPIBIM
UCTIapsieMbIM BEIIECTBOM MUTAaHUE MOKET MOJABaThCS HA YCTPOMCTBO Harpesa (B cliydae y3na
COTJIACHO MEPBOMY aCIEeKTy — Ha YCTPOMCTBO HArpeBa) B JIFOOOE BpeMs TOCHIE BKIIFOUEHHS y3JIa.
ObecrnieunBasi HarpeB TaKUM CIOCOOOM, 3TO O3HAYAET, YTO MOCJ]E AOCTHKECHHS HCTIapsSEeMbIM
BEIECTBOM TEMIIEPATYPhI, KOTOpas MNPUBOAUT K MCIAPEHUIO BEILUECTBA, T. €. TEMIEPaTypbl
UCTIAPEHUsT WIH LEeJIeBON pabdouell TemrepaTypbl, HAPUMEp, MOCJe MEPBOro pPekuMa TMONaAqH
MUTAHUS, Map MPOAODKAET TEHEPUPOBATBCA HE3aBUCUMO OT TOrO, OCYLIECTBJIAET JIU
MOJIb30BATENb 3aTSDKKY. JTO TaKKe IO3BOJIIET IOJIb30BATENI0 AKTHUBHO BTSITMBATh 4Yepes
MYHALITYK U MOJy4aTh Map B JIOOOE BpeMsi B TEUEHHE CeaHCa, HATpUMeEp, B TEYCHHE BTOPOTO
pe’kUMa MOJavH MUTAHUsI. DTO COOTBETCTBYET TPAAUIIMOHHON cUrapere.

bruto oOHapyskeHO, YTO 3a cueT oOecredYeHHsi HeMPEePhIBHOTO HArpeBa BO BpeMs CeaHca
JNOCTUTAETCs SKOHOMHUS dHepruu. [IpudrHa 3TOro 3aKJII0YaeTCss B TOM, YTO OOBIMHO TpeOyeTcs
Oosblne >HEPrUU, YTOOBI MOBTOPHO HArPETh TBEPIAOE HCMAPSIeMOE BELIECTBO, KOTOPOMY JajH
OCTBITh HIDKE I1IeJIeBOH pabodeil TeMmeparypbl, 4eM HEeOOXOAMMO JJisi TOAAEP KaHUs LEeJIEBOM
pabodeii TemmepaTypbl TBEPIOrO HCIAPSEMOro BewecTBa. JIOMONHUTEIBHO, TMOANEPIKUBASI
TeMIIEPaTypy AJiA MOCIEAYIOIINX 3aTsHKEK, MOJIb30BaTENIb MOKET BTATUBATH NAp U3 YCTPOMCTBA,
OCYILECTBIISIS 3aTSKKY B JIFOOOE BpeMst M HE OKHUIAst, YTO €My IMOHAaJOOUTCS YTO-TO CAENATh IS
MEPBOM 3aTSKKU.

CoOTBETCTBEHHO, OTHOCUTEJIBHO TMEPBOrO acleKkTa, KaKk MpaBUJIO, YCTPOWMCTBO Harpesa
BBINIOJIHEHO C BO3MOHOCTBIO HAarpeBa, Mpu UCIHOJIb30BAHUH, UCHAPSIEMOrO BEIECTBA B TCUCHUE
NepuoJa, B KOTOPOM MOJIb30BATENIb BTSTMBACT BO3AYX 4Y€pe3 MyHIAWITYK y3ia. B oTom ciydae
NIOJ] KIIEPHOAOMY TOAPA3yMEBAETCs CEaHC, YTO O3Ha4aeT oOecreueHne HarpeBa B TEUEHHE BCEeH

JJIUTCJIBbHOCTH  CCaHCA. OI[HaKO B HCKOTOPbIX 00CTOSITEILCTBAX «Iepuoa» MOXKET



NOApPa3yMeBaTh TOJBKO BpEMs, B TEUEHHE KOTOPOrO IIOJIb30BATeNb AKTUBHO BTSTHMBAET
BO3yX/Ta3/map/aspo3oib yepe3 MyHAIITYK.

ITockonpKy NOJB30BaTEIb MOKET BbIOpPAaTh, KOTZAa aKTUBHO BTSATMBATb U3 YCTPOMCTBA,
BpeMsl MEX/ly BTATMBAHUSMH B CEAHCE, BEPOATHO, HE ABJISETCS MOCTOSSHHBIM. Bo Bpems ceaHca,
€CIIM TIepepbIB MEXIY BTATHBAHUSMH CIHMIIKOM JOJTHH, KOJMYECTBO HSHEPTUH, MOTpedisieMoe
YCTPOWCTBOM C TBEPABIM HCMAPSIEMbIM BEIIECTBOM, MOANEPKUBAIOIIUM HCIAPSIEMOE BELIECTBO
npU LesieBoi paboueli Temnepatype, OOJbllIe, YeM eCJIU JaTh UCTIApsSIEMOMY BEIECTBY OCTHITh U
NOBTOPHO Harpesath. Jl0 TeX mOp, MOKa MepepblB MEXAYy CIy4asMH, KOTrZa MOJb30BaTENb
AKTUBHO BTSITMBAET U3 YCTPOICTBA, SIBJISIETCS HE CIMIIKOM JOJTHM, JOCTUTAETCS TIPEUMYIIECTBO
SKOHOMHHM SHEPruM, U3JOXKEHHOE Bblme. YToObl HMCKIIOYHTH TMOTEPI0 BBIUTPHINA B
3¢ (eKTUBHOCTH, CeaHC B YCTPOHCTBE C TBEPAbIM HCHAPSIEMBIM BEIIECTBOM MOXKET
«TIPEPBIBATLCS» 32 CUET MPEKpAIlEHHUs] HarpeBa IOCie MPEeIBAPUTENIbHO 3aJaHHOTO Mepuona
BpeMeHH, TpeOysl MOBTOPHOIO Havyasa CEaHca, KOraa MoJIb30BaTENb B CICAYIOLINHA pa3 MOKeNIaeT
BTATMBATh U3 YCTPOUCTBA.

COOTBETCTBEHHO, OTHOCUTENBHO MEPBOI0 acCleKTa YCTPOWCTBO HAarpeBa MOXKET OBITh
BBIITOJIHEHO C BO3MOXKHOCTBIO NPEKPAIEHHs], NMPH HCHOJIb30BAHUH, HArpeBa HCIApsSEMOro
BEIIIECTBA, €CJIU NEPUOJT BPEMEHU C MOMEHTA TIOCIIEHETO BTATHMBAHNSA BO3IyXa Yepe3 MyHALITYK
NOJIb30BaTeNeM OOIbllle, 4YeM NPEABAPUTENbHO 3alaHHBIA nepuon BpeMmeHH. lIpoxoskneHue
BO3/lyXa 4Yepe3 MYyHALITYK, BBI3BAHHOE II0JIb30BATENIEM, MOXET ObITh 3aperuCTPHPOBAHO
JIaTYUKOM B YCTPOWCTBE, TAKUM KaK JATUUK TEMIIEpaTypbl WM JATUUK JABJIEHUs, TAKOH Kak
JaTYUK 3aTsOKKU  (Ha OCHOBE JaBiieHus). Hampumep, [aT4MK —TeMIepaTypbl MOXKET
perucTpupoBaTh KojieOaHHsI TeMIepaTypbl, KOTAA IOJIb30BATeNIb BbI3BIBAET MPOXOXKICHHE
BO3/yXa Yepe3 MyHIIITYK (M HArpeBaTeNIbHbIH OTCEK).

[Tocne monyuyenuss HHPOPMALIMK O TEMIEPAType MO MEHbLIEH Mepe OHO YCIOBHE MOXKET
ONPENeNATbCS UCXONsd W3 MHPOPMALMU O TEeMIepaType M KOJUYECTBA IMHTAHHS, KOTOPOe
NOJIAETCSl Ha YCTPOICTBO HArpeBa B MEPBOM PEXKUME TOAAYH MUTAHUS, WU MPOQUIS MTUTAHUS,
NOJJaBAEMOTO HAa YCTPOMCTBO HArpeBa, Ha OCHOBE COOTHOIUEHHsS, COAEPKAIIerocs B
3aMIOMHUHAKOLIEM YCTPONCTBE.

3TO MO3BOJIAET YCTPOMCTBY YIIPABISHHS PEIaTh HAa CIEAYIOIIEM 3Tale KaK HarpeBaTh Kak
MOJKHO OBICTpee, HanmpuMep, BbIOOp MPOoQ It HarpeBa B MO3MHEH YaCTH MEPBOTO PEKUMA W/ UJTH
BTOPOTO pPEXHUMa MOXKET OBITh OIpeIeNeH Ha OCHOBE 3apEerHCTPHUPOBAHHOTO YCIIOBHSL
JIOTIOJTHUTENBHO, B IEPBOM PEKUME ITOAAYH ITUTAHUS OONBIIOE KOJINYECTBO MUTAHMS MTOJAETCS B

TE€YeHHE KOPOTKOTrO IepHoAa BpeMeHH. TakuM o0pa3oMm, Uil YCTPOHCTBAa YIpaBJICHUS
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11eJ1eCO00Pa3HO OMPENENATh 110 MEHbIIEH Mepe OAHO yciIoBHUe OoJiee MPOCTO M TOUHO B TEUEHHE
KOPOTKOT'O TIEPHOAA BPEMEHH.

JIONOJTHUTENBHO MOXKET ObITh BO3MOKHO ONpeAesieHHe MOIe3HOH NHPOpMAIMN Ha OCHOBE
CKOPOCTHU YBEJIMYEHUsl 3apErUCTPUPOBAHHON TEMIIEpaTyphbl BO BPEMs IIEPBOrO pPeKUMa MOAAYH
IIUTaHUs, TOTJa KaK OCHOBHAsl 4aCTb HarpeBaeTcs N0 LejeBoi TemmepaTypbl. Hanpumep, ecnu
OCHOBHAsI YacCTh COIEPKUT 3HAYMUTENbHOE KOJMYECTBO BOIbI, Hampumep Oojbine yem S %, To
MOJKHO 3aperuCTPUPOBATh YMEHBIICHHE CKOPOCTU YBEJIUYECHUS TeMIepaTypbl (IIOBEPXHOCTH)
OCHOBHOH 4actu npu npudmm3ureabHo 100°C, mockonbKy BoAa, MPUCYTCTBYIOIIAS B OCHOBHOM
YaCcTH, HAYMHAET UCHApSATHCS TMPU NPUONU3UTENILHO 3TOH Temmeparype, MPHBOIAS K
noTpeOJIEHUIO SHEPTUH ¢ MCIIAPEHUEM BOJIBI, a HE YBEIHMUYEHHEM ee Temreparypbl. KomndecTBo
BOJIbI, COZEprKaIeecsi B OCHOBHOM YacTH, MOXKET OBITh MHIHMKATOPOM KOJHYECTBA BPEMEHH, B
TE€YEHHE KOTOPOrO OCHOBHYIO YaCTh XPAHWIHM B OKPYJKAIOLIEH cpere, MMEIOLIe 3HAUUTENbHYIO
BJIAKHOCTh, 0€3 3alMTHOW yHakoBKH. Takoe conmepskaHWe BOIBI MOXET TaK)K€ HEraTHBHO
CKa3aThCsl HA Ka4eCTBE Mapa, MOJy4aeMoro mpu mnomoiu y3na. CienoBaTeabHO, MOXKET OBbITH
11e1ecO00pPa3HO  OCTAHOBHTh HArpeB OCHOBHOH YacTH U PEKOMEHAOBATh IOJIb30BATEINIO
n30aBUTHCST OT OCHOBHOW YaCTH M 3aMEHUTh €€ HOBOH, He ObIBIIeH B yrnoTpeOneHun (Harmpumep,
HEWCIIOJIb30BAHHOIN) OCHOBHOW YaCThIO, WJIM MHAa4Ye PEKOMEHIOBATh MOJBb30BATENIO MOAOXKIATh
70 TIOSIBJIGHUS Tapa U MPOAOJUKUTH HArpeB OCHOBHOM YaCTH NPU YMEHBLIEHHOM TeMIlepaType
(moctarouHol st wcnapeHus Bceil wim Oosbineil yacTu M30BITOUYHOW BOJIBI) O HCIAPEHHS
Oonbiueit wactu (M30BITOYHOM) BOXBI M 3aT€M HArpeTb OCHOBHYIO 4YacTb A0 pabouei
TeMIrepaTypbl. Jlpyrue COCTaBIAIONINE TAK)Ke MOTYT OBbITh 3aperucTPUPOBAHBI TAKUM 00pa3oMm,
WU IPYTHE XapaKTEPUCTHKH OCHOBHOW YaCTH MOTYT OBITh ONpPeNeieHbl HA OCHOBE KOHKPETHOTO
npOQ IS OBBILIEHHS TEMITEPATYPBL

[TepBblil pekUM MOAAYN MTUTAHKS MOXKET OBITh HACTPOEH IS MPUMEHEHHS B JIF000€ BPEeMsl.
Kak mpaBwio, mepBblii pekUM NOAAYU THTAHUS HACTPOEH U TNPHMEHEHHWs B OTBET Ha
aKTUBHUpYIOLIee NeHCTBHE, NpPUYEeM AaKTUBUpPYIOLIeEe JEeHCTBHE OIpeneNsieTcss Ha OCHOBE
U3MEHEHUs] OTCJIC)KMBAEMONW TEMIIEPaTyphl WJIM M3MEHEHHUs] COCTOSHUS TMEepEeKIIouaTeNs,
BBI3BAHHOTO IEHCTBHEM IOJIb30BATENs, TAKUM KaK IBM)KEHUE U 3aMEHbl OCHOBHOW YacTH
(HarmpuMep, OTKPBITHE KPBIIKH OTCEKA) WM BKIIOUEHHE Ul Hadaja CeaHca KypeHus. JTO
MO3BOJISIET WCIOJIB30BATh MEPBBIM PEKUM MOAAYM MUTAHUS, KOTZIa OCHOBHYIO 4acTh CHauasa
HArpeBarT TOCJIE Pa3MELICHHsT B HArPeBATENIbHOM OTCEKe. JTO SBISETCS LEeNecOOOpasHbIM,
NOCKOJIbKY HMH(pOpManus o0 OCHOBHOH 4HacTH coOMpaeTcsi Kak MOKHO ObIcTpee BMecTO cOopa
IIOCJI€ MCTIOJIb30BAHUS, KOTJIa ONPEAEIEHHOCTh B OTHOIIEHNH COCTOSIHUSI OCHOBHOM 4acTH, MpH

NepBOIl BCTaBKE B HArpeBATEJbHbBIN OTCEK, YMEHbIIAETCS. Y CTPONCTBO YIIPABIEHHSI MOXKET OBbIThH
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BBITIOJTHEHO C BO3MOXKHOCTBIO MPUMCHCHUS, IIPU UCIIOJb30BaHUN, COOTBECTCTBYIOILICIO PEXKUMaA
nogavv INnUTaHHsl B OTBET HAa AKTUBUPYIOLICE I[efICTBI/Ie UM B OTBET Ha MNPECABAPHUTCIBHO
3aJ1aHHYI0 TIOCJIEIOBATEIbHOCTb, HAIPUMEp, BTOPOM PEXUM MOAAYU IMUTAHUS NPUMEHSETCS
[IOCJIE€ NPUMEHEHUsI MEPBOr0 PeXMMa IMOAAYU MUTAHUs, NPEANIOYTUTEBHO KOr[a BO3HUKAIOT
NIPEIBAPUTENBHO 3aaHHbIE YCIOBUS, TAKUE KAK T€, KOTOPbIE HA3BaHbI BbIlIEC. AKTUBUPYIOIIEE
NENCTBUE MOXKET YKa3bIBaTh HA U3MEHEHUE OCHOBHON YaCTH B HAIPEBATEJILHOM OTCEKE.

VY3en HarpeBa MOXET [OINOJHUTENBHO COAEPKAaTb WHAMKATOP, BBINOJHEHHBIN C
BO3MOKHOCTBIO OTOOpaKEHHMsI, MPU HCIIOJIb30BAHHUH, IO MEHbIIEH Mepe OIHOrO MapameTrpa M3
3aperucTPUPOBAHHOIO MO MEHbLIEH Mepe OAHOro mapamerpa. JTO IMO3BOJISET IMOJIb30BATENIO
uMeTh MHGOpMAIMIO 00 YCIOBHH OCHOBHOH YacTH, KOTOpas MCIIOJB3YETCS, U PACIIUpPSIET €ro
OCBEIIOMJICHHOCTb OO OIIYINEHUSX, KOTOPBIX OH CHOCOO€H IOCTHYh C OCHOBHOW YacCThIO,
HCHOHbSyeMOﬁ B HACTOALIECC BPEMs, U O TOM, KaK 5TO MOXKET BJIUATH HAa HUCIOJB30BAaHUC U
6e30MacHOCTb YCTPOICTBA.

VY3en HarpeBa MOXKET ObITh y3JIOM MHAYKLMOHHOTO HArpeBa, yCTPOWCTBO HarpeBa MOKET
OBITD yCTpOﬁCTBOM HUHAYKIIUOHHOI'O Harpe€sa, U OCHOBHAA 4YaCTb MOXET JONOJTHUTCIBHO
COACPKATh MHAYKIITUOHHO HaneBaeMbeI TOKOIIPUEMHUK, TIPUYIEM yCTpOfICTBO WHAYKIIUOHHOT'O
Harp€sa BbIIIOJIHEHO C€ BO3MOHOCTBIO Harpe€Ba, TIMpPU HCIOJIb30BAHWHU, WHAYKIMOHHO
Harpe€Bacmoro TOKOIIPUEMHHKA OCHOBHOM HaCTHu, IpU STOM Yy3€J1 Harp€Ba BbIIIOJIHCH C
BO3MOYKHOCTBIO ITOJA4YX MMUTAHMS, [IPU UCIIOJIb30BAHUH, HA YCTPONCTBO HHAYKLIMOHHOIO HAarpeBa
IJIs1 HarpeBa UHAYKLMOHHO HarpeBaeéMoro TOKONPUEMHUKA, NaTYUK TEMIEPATypPbl BBIIIOJIHEH C
BO3MOJKHOCTBIKO) OTCJICKMBAHUS, MPU HCHOJIb30BAHUH, TEMIEPATYpPbl, OTHOCSINENCS K TEIy,
TeHEPUPYEMOMY TOKONPUEMHHUKOM, MNpu4eM HHGPOpMAIMsg O TeMIepaType, OTHOCALIAsICS K
TEeIUly, TEHEPUPYEeMOMY TOKOMPUEMHHUKOM, OINpEAeNAeTCsl HUCXOAs W3  OTCJIECKUBAEMOU
TEMIIEPATYPHIL.

IIpu ncnonb3oBaHUM WHAYKLMOHHOIO HArpeBa TEIUIO T'€HEPUPYETCs BHYTPU OCHOBHOU
YaCTH, U TOJIbKO KOTJIa TOKONIPHEMHHUK NMPUCYTCTBYET. Takum o0pa3oM, Harpes siBisieTcs Oosee
3¢ (eKTUBHBIM, MMOCKOJIBKY TEIUIO T€HEPUPYETCsl BHYTPH OCHOBHOH YaCcTH BMECTO NEpenaydd ero
Ha OCHOBHYK) 4aCTb, HalpHUMep, MOCPEACTBOM Mepefadyu TEIIONPOBOJHOCTBE) OT YCTPOWCTBA
HarpeBa (KOTOpPOE TakXKe MPUBOAMJIO Obl K HArpeBy KOMIIOHEHTOB, OTJIIMYHBIX OT OCHOBHOM
LIaCTI/I). I[OHOJ'IHI/ITCJ'II)HO Harpes Mnpuv nNOMOIIHW WHAYKIHUKU MOBLIMIACT 6630HaCHOCTb, MOCKOJIbKY
TEIJIO HE TeHepupyercss 0e3 Haauuus MOOXOISINed OCHOBHOW YaCTH, PACIOJOXKEHHOW B
HarpeBaTeIbHOM OTCEKe [JIi HarpeBa. JTO TaKXKe WCKJIOYAeT NMPUMEHEHHE HEHYXKHOTO WM
CIIy4allHOTO HarpeBa, KOrjaa MOAXOAALNas OCHOBHAsl 4acTb OTCYTCTBYET B HArpeBaTEIbHOM

OTCCKC.
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TokonpueMHHK MOXET COAEp’KaTb OJHO WM HECKOJbKO, HO 0€3 OrpaHuuYeHHs, W3
AJFOMUHUS, K€JIe3a, HUKEJs, HePXKaBEIILIEeH CTajlu U UX CIUIaBOB, Hampumep, Huxpoma. Ilpu
NPUMEHEHUN 3JIEKTPOMArHUTHOIO TOJs BOJNM3M HEro TOKONPHEMHUK MOXET TE€HEpHUpOBaTh
Teruio Onarofapsi BUXPEBbIM TOKAM M IMOTEPSIM HA MArHUTHBIH THUCTEPE3UC, MPHUBOASALINM K
npeoOpa30BaHUIO SHEPTUH U3 SJIEKTPOMArHUTHOH B TETIOBYIO.

IIpy wnCnonb30BaHMM HHAYKLUOHHOTO HAarpeBa y3€l MOXKET COAepXKaTb TIeHepaTop
MEPEMEHHOT0 3JIEKTPOMArHUTHOTO TOJIsI, HAIIPUMep, B BHUJE KaTyLIKU WHAYKLHOHHOTO HarpeBa
U CBSI3aHHBIX CXEMBbI YIIPABJICHUS U UICTOYHHUKA MIUTAHUSA, KOTOPbIE BHIMOJIHEHBI C BO3MOXKHOCTBIO
paloThL, MpPU HUCMONB30BAHUH, JJII T€HEPUPOBAHHS MEPEMEHHOrO 3JIEKTPOMATHUTHOIO TIOJ,
MMEIOIIEro TUIOTHOCTh MArHUTHOTO MOTOKA OT npudmsurensHo 0,5 Tin no npubnusurensho 2,0
Tn B Touke HAaUOOJIBIIEH KOHIIEHTPALIUH.

HUCTOYHMK THUTaHHUS H CXeMa NPEUMYIIECTBEHHO MOTYT OBITh BBINIOJIHEHBI C
BO3MOKHOCTBIO pabOTBI Ha BBICOKOH HacToTe, Oyarogapst 4eMy OHU MOTYT BO30YKIaTh KaTyLIKY
WHIYKIIMOHHOTO  HAarpeBa yCTpPOHCTBa HarpeBa Ha TOAOOHOH  BBICOKOH  HacTOTe.
IIpennoyTuTeNnbHO MCTOYHHUK MHUTAHUSI U CXE€Ma MOTYT OBITh BBINIOJHEHBI C BO3MOKHOCTBIO
paborer Ha wacrtore ot npudOmmsuTenbHo 80 k[ mo 500 k', nNpPeanoYTHTENBHO OT
npubnusutensHo 150 k' mo 250 k', Gonee mpeanoururensHo npuOmmsurensHo 200 kI
IIpennodturensHO B BapUaHTAaX OCYIUECTBJICHMs, COAEPXKAIUMX KaTyLIKy MHIYKLIMOHHOIO
Harpesa, ICTOYHHUK MUTAHUA BO30YXKJaeT MHAYKLUMOHHYIO KAaTyLIKy Ha TaKOH e Jactore (T. e.
ot npubmusurensHo 80 kI mo 500 kI, mpennoururensHo OT nmpudbmamsuTensHo 150 k' mo
250 xI', 6osee npeanouTuTeNbHO MpudIN3UTEeNHbHO 200 KI ).

XOoTsl WHOYKIHUOHHAS KaTyIIKa, KOTOpasl SIBJSIETCS OOHOW (DOPMOM, KOTOPYK) MOMKET
NPUHUMATh YCTPOMCTBO WHAYKIHOHHOTO HArpeBa, MOXKET COAEp:KaThb JIFOOOH MOAXOISIINN
MaTepual, Kak IpPaBUJIO, UHAYKLUMOHHAs KaTylIKa MOXKET COAEPKaTb BBICOKOYACTOTHBIN
MHOTOXIJIbHBIH OOMOTOYHBIN MPOBOJA WJIM BBICOKOYACTOTHBIH MHOTOXFJIBHBIH OOMOTOYHBIHI
kabenb.

Hcnonp3oBaHWe WHAYKIMOHHOTO HAarpeBa OOECHEYMBAET HECKOJIBKO TEXHHUUECKUX
NPEeUMYILIECTB B BapUaHTaX OCYILIECTBJEHUs, B KOTOPBIX €ro MCHoJb3yrT. Hampumep, B
BApPUAHTAaX OCYIUIECTBJIICHUS, B KOTOPBbIX TpeOyeTcs, 4YTOOBI OCHOBHAs 4YacTb COAEpKaja
TOKOTIPHEMHUKHU (KaK PAacCMOTPEHO BBIIIE) U HArpeBa YCTPOMCTBOM, €CJIM OCHOBHAs YacCTh
BCTaBJIEHA B YCTPOMHCTBO, KOTOPOE HE COMEPKUT TOKOMPHUEMHHUK (T. €. €CIIM HEMOIXOISIas
OCHOBHAsl 4aCcTh BCTABJI€HA B YCTPOICTBO, HAampUMep, OLUIMOOYHO), MOXHO JIETKO ONPENENNTb,

qTO nmoaxonsiias OCHOBHAA 4aCTb OTCYTCTBYCT B YCTpOfICTBe, Ha OCHOBE COOTHOLICHUA MCXKAY
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NUTaHUEM, TOJJAHHBIM Ha YCTPOICTBO HarpeBa, U nHpOpMaLMel O TeMIIepaType, OTHOCSIIEHCS K
HarpeBy Ha OCHOBHOM YaCTH.

Taxum o6pa3oM, B HEKOTOPBIX BapHaHTaxX OCYINECTBJICHUS MOAXOZALIAasi OCHOBHAS YacTb
MoxeT OblTb  oOOecriedeHa  TOKONPUEMHHMKOM WM  TOKONPHEMHHMKAMH,  HMEIOIIHMMHU
IpEeBAPUTENIbHO 3aJaHHYI0 PE30HAHCHYIO 4acToTy. B TakoMm ciyyae MoOKeT ObITh BO3MOKHO
pa3inuaTh MOAXONALINE W HEMOAXOASINNE OCHOBHBIE YaCTU Ha OCHOBE OTCIEXKHUBAHUS U
pPEerucTpalii COOTHOILIEHUN MeXAy MUTaHHeM, KOTOpOe IMOJAeTCsl Ha YCTPOMCTBO Harpesa, U
uHpopMaLueil 0 Temrneparype, Koraa reHepaTrop MepeMEeHHOr0 MArHMTHOTO TOJsI TeHEPHPYET
NEPEMEHHbIE MArHUTHBIE IIOJIsI HA MPEABAPUTENBHO 3aJaHHOM pE30HAHCHOM wyactore. B
YaCTHOCTH, B TaKOM CJyd4ae CYyIIeCTByeT OKUAAeMblii AHana3oH CKOPOCTeH, C KOTOPbIMU
TeMIlepaTypa JOJKHA IOBBIIATHCSA, AJI OINpENeNeHUs IMOAXOAsIEe OCHOBHOM YacTu s
Harpesa. B yacTHOCTH, CIMIIKOM HU3Kasl CKOPOCTb HAarpeBa yKa3bIBaeT, UTO OCHOBHAsl YacThb HE
COIEPKHUT TMOAXOIIEH MOUIOKKH, B CBOK OYepenb CIUIIKOM OBICTPBIH HAarpeB MOXKET
yKa3bIBaTh HA TO YTO, WJIHM COAEPKHUTCS HEMOIXOMSIIUI TOKONMPUEMHHK, WJIH CPOK CIY>KOBI
OCHOBHOH 4acTH CJIUIIKOM OOJIBLION, WM €€ YK€ HarpeBajy U, TAKUM O0pa3oM, YBJIAXKHUTENb
3aKOHUMJICS, U T. .

CornmacHo BTOPOMY acCHEKTy MPENOCTABIEH CHOCOO OIpENeNeHUs] YCIOBHS OCHOBHOMN
YaCTH, IPUYEM OCHOBHAs YaCTh COAEPIKUT HCIAPSIEMOE BEIECTBO, IIPU 3TOM CIIOCOO BKIFOYAET:
HarpeB OCHOBHOW 4aCTU YCTPONCTBOM HAarpeBa MOCPEACTBOM MOJAYM MUTAHUS HA HArpeBaeMoe
YCTPOWUCTBO, OTCEKUBAHME TEMIIEPATyphbl, OTHOCALIENHCA K HArpeBy Ha OCHOBHOW YacCTH,
npuydeM HHGOpPMALUS O TEMIIepaType, OTHOCAIIASCS K HArPEeBY HA OCHOBHOM YacTH MOXET ObITh
ompesneNeHa UCXOAs U3 OTCJIEKHMBAEMOM TeMIlepaTypbl, OCYLIECTBJIEHHE JOCTyNna K
3alIOMUHAIOLIEMY YCTPOMCTBY, MPHUUYEM 3allOMUHAIOLIEEe YCTPOHCTBO COIEPIKUT COOTHOIIEHUE
Mexay wuHpopManuein o TeMreparype, KOJHMYEeCTBOM TMHTAHUs, KOTOpOE IMONAeTcs Ha
YCTPOWCTBO HArpeBa, MM NpoQrieM MUTAHUS, KOTOPOE MOAAETCS] Ha YCTPOMCTBO HAarpeBa, u Mo
MeHbIIIeH Mepe OJHUM YCJIOBHEM, IPU 3TOM IO MEHbLIEH Mepe OIHO YCJIOBHME BKJIIOYAET CPOK
Cy>kObl OCHOBHOM YaCTH WJIM THUIl OCHOBHOW YAacTH, WJIM HAJIM4YHe OCHOBHOH YacTH, KOraa
NPUMEHSIeMbIIl  YKa3aHHbIM MNpopWiIb TNOAaYM MUTaHUS OOECIeYMBAET IPENBAPUTEIBHO
3amaHHbIl PO HarpeBa OCHOBHOW YacTH, W OINpENeNeHHe 1O MEHbIIeH Mepe OTHOro
YCJIOBUSI HA OCHOBE COOTHOLICHHUs], COJIEPIKALIErocsl B 3alIOMHHAIOIIEM YCTPOINCTBE.

Kak u B nmepBoM acmekTe, BO BTOPOM acleKTe MPENNOYTUTENbHO UCIAPSIEMOE BELECTBO
SIBJISIETCS TBEPABIM WM MOJYTBEPABIM MAaTEpUAIOM, B CBSA3U C 3TUM OCHOBHAS YaCTb COAEPKUT

HUCTapsAEMOC BEIIECTBO U3 TBEPAOI'O UJIH MMOJYTBEPAOTO MaTEpHraia.
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3arnomMuHarolee yCTPOUCTBO MOXKET OBITh PACIOIOKEHO HA BHEIIHEM YCTPONCTBE HIIU
MOXeT OBITh pPAacIONIOXKEHO B OOJaKe, IMOA KOTOPbIM HMEETCs B BHUAY KOMIIBIOTEPHBIN
HAKOIIUTENb C JOCTYIIOM B MHTEPHET U pecypchl At 0OpabOTKH, K KOTOPBIM MOXKHO IOJIYYHUTh
AOCTYyNl MO 3ampocy. B TakoMm ciydae yCTpONCTBO, TI€HEpUpYHOIee Map, MOKET HMEThb
YCTPONCTBO OCTYyMAa K 3aIIOMUHAIOIIEMY YCTPOMCTBY, KOTOPOE MOXET OCYINECTBIIATh AOCTYI K
3alIOMUHAIOIIEMY YCTPOMCTBY U B3aUMOAEHCTBOBATH C HUM.

Crioco® cornmacHO BTOPOMY acleKTy MOXKET TakKXKe BKJIOYATbh, YTO, MPEANOYTUTEIHHO B
Havajie HarpeBa YCTAaHABJIMBAIOT OCTABLIVIOCS BEJIMYMHY HArpeBa IJisi OCHOBHOH YacTH Ha
OCHOBE COOTHOIIEHHsI MeXAy MH(pOpMAIMed O TeMIepaTrype, KOJMYECTBOM MUTAHUS, KOTOPOe
NOJIAeTCsl Ha YCTPOHCTBO HArpeBa, WM MPO(HiIeM MUTaHUs, KOTOPOE MOJAETCS Ha YCTPOHCTBO
HarpeBa, ¥ CPOKOM CIIYyKObI OCHOBHOW YaCTH B 3aIIOMHMHAIOIIEM YCTPOICTBE.

VY cTaHOBKa OCTaBIIEHCS BETUYUHBI HATPEBA 111 OCHOBHOW YaCTH MOXKET OBITh JOCTUTHYTA
o0ecrieyeHneM TpPeNBaPUTENbHO 3aJaHHOTO YPOBHS MUTAHMS JJIsI NPEIBAPUTENBHO 33aHHOTO
Nepruoaa BPEMEHHU U PErUCTpanfiell CKOPOCTH YBEIMYEHHS TEMIIEPATYPbl B TEUEHHE YKa3aHHOTO
nepuoja BPEMEHH, TPUYEM 3aperuCTPUPOBAaHHAsl CKOPOCTb SBJsieTCs HWHpopMauued o
TeMIIepaType.

JIONIOJTHUTENBHO YCTAHOBKA OCTABIIEHCS BETMUMHBI HArpEBa OCHOBHOM YacTHU MOJKET OBITh
OCHOBaHA Ha 3apErMCTPUPOBAHHON CKOPOCTH YBEJIHMYEHHs TEMIIEPATyphbl B TEUEHHE YKA3aHHOTO
nepuoja BPEMEHU WM OCHOBAHA HA JAHHBIX, CB3aHHBIX C 3apPErHCTPUPOBAHHON CKOPOCTBIO
YBEIMYEHNUS TEMIIEpaTypbl, TaKUX Kak, Hampumep, NpoduiIb CKOPOCTH YBEIUYEHUS
TEMIIePATyPbl OCHOBHOM YacTH (HAIIpUMep, ONpeNesIONi H3MEHEHHsI B CKOPOCTH YBEJINYEHHS
TEeMIepaTypbl MpH pPa3HbIX TeMmIepaTypax). JlomonHuTenbHO WHPOpMALUs O COOTHOLICHUH
MEXIY CPOKOM CIy>KObI OCHOBHOW HYacCTH W 3apPErHCTPUPOBAHHON CKOPOCTBIO YBEIHUYEHHS
TEMIepaTypbl B TEUEHHE MEepUoJa MOXKET COAEPKAThCS B 3aMOMUHAIOIIEM YCTPOWMCTBE
(HarmpuMep B TaOJHILIEe MOMCKA WM B BUAE (POPMYJIIBI), U 3TO MOKET OBITh HCIIOJIbB30BAHO BMECTE
C 3aperucTPUPOBAHHON HH(pOpMaLueli O CKOPOCTH YBEJIUYEHUs TEMIIePaTypbl B TEUEHUE
NepHO/ia HarpeBa AJIsl ONpPEeNIeHHs IPEIIoNaraéMoro Cpoka Ciry>kObl OCHOBHOH 4acCTH, U 3aTeM
OCTaBIIASICS BEJIMUMHA HArpeBa Uil OCHOBHON YacTH MOXeT ObIThb YCTAHOBJIEHA HAa OCHOBE
OLIEHMBAEMOTI'0 CPOKa CITy>KOBI OCHOBHOI 4acCTH.

ITon «BenWYMHON HarpeBa» MOAPA3YMEBAETCS OCTABIIASICS BEJIWYMHA HArPEBAa OCHOBHOMN
9acTH, Tepen TeM KaK CPOK CIIy>KObl OCHOBHOW YacTH CUYMTAETCS HCTEKUINM, WIH OCHOBHAs
4acTh ObLJIa MCIIONIb30BaHa B MOJHON Mepe. CUNTAeTCsl, UTO CPOK CIIYKOBI HCTEK, WIIK OCHOBHAS
4acTh OblJIa UCIOJIBb30BaHA B MOJHON Mepe, KOTAa B OCHOBHOM YacTH OCTAJIOCh MTPEABAPUTENIBHO

3aJJaHHOE KOJIMYECTBO HCIApseMOro BEIECTBa, HAPUMEP paBHOE HyJr0. Bennumna Harpesa
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MOJKeT OBIThb M3MEPEHa OCTABIIMMCS KOJHYECTBOM BPEMEHM, B TE€UEHHE KOTOPOrO OCHOBHAs
94acThb MOXKET OBITh HAarpeTa, WM KOJIMYECTBOM BTSATMBAHUH, TAKKE HA3bIBAEMBIX «3aTSKKAMI,
OCTaBIIMMCS TIEpea TeM, KaK HarpeB OCHOBHOW 4acTH NPHUBENET K MCTEYEHUIO CPOKA CITYXKOBI
OCHOBHOMH 4aCTH.

IToxn TepMHUHOM «HCHAPSIEMOE BELECTBO» MOAPA3yMEBAOT BEIECTBO, U3 KOTOPOTO MOKHO
reHepupoBaTh mnap. Kak npaBuno, map MOXHO T'€HEpPUPOBAaThH IOCPEACTBOM Harpesa
HCIIAPsIEMOr0 BELIECTBA, HO MOXXHO M€HEPUPOBATh B APYIHX COOTBETCTBYIOIIMX yciaoBusx. [lap
MOXET HMEeThb (OPMY ad’po30Jis, 3TO O3HAYAET, YTO HCHAPSIeMOE BEIIECTBO MOXKET OBITh
BEIECTBOM JUIsI O00Opa3oBaHMs a’3po3oist. McmapsieMoe BEINEeCTBO MOXKET CaMO CTAHOBHTBCS
NapoOM B COOTBETCTBYIOIIUX YCJIOBHSIX (TaKUX KakK MPH HArpeBe, HAIPUMEp, BbIIIE MOPOTrOBOM
TEMIEepaTypbl), WIH OAHA WM HECKOJbKO COCTABISIFOIIUX HCIAPSIEeMOr0 BEINEeCTBA MOTYT
ucTapsThcs (WM YJIETYYHBaThCs) C OOpa3oBaHMEM Iapa B COOTBETCTBYIOIIUX YCJIOBUSX.
JIOTIOTHUTENBHO ~ HCHApsieMO€  BELIECTBO MOXET ObITh  MaTepPHalioM, HACBHIIIEHHBIM,
NPONWTAHHBIM WM  MEPEIUIETEHHbIM €  COCTaBJAIOLIEH, KOTOpas  UCHApsieTcss B
COOTBETCTBYIOLIMX YCJIOBUSIX, HJIM OBITh NPOAYKTOM, KOTODPBIH IOIBEPraercs MpOoLeccy
npeoOpa3oBaHUsl MM CO3AAaeT MaTepHaj, KOTOPbI CTAHOBUTCS MapOM B COOTBETCTBYIOIIUX
ycnoBusx. bosbie moppoOHOCTEH OTHOCUTENBHO HCIIAPSEMOTO BEIECTBA MPEIOCTABICHO HUXKE.

«IIpenBapuTenbHO 3aJaHHBIA YPOBEHb IMUTAHUs», MPUMEHSEMBbI «B Haydaje Harpesay,
MOKET OBITh NEPBBIM PEXKUMOM IMOJJA4YU TUTAHUS, KOTOPBIN Ha3BaH BbILIE.

Omnpenenenue ocTaBLIEHCS BEIMUNHBI HATPEeBa MO3BOJISIET NTPEKPALATh HATPEB NEpeN TEM,
KaK JaJbHEHIINI HarpeB CTAHOBHUTCS ONMACHBIM WM IPUBOANUT K OOTOPAHUIO WU TIOBPEXKICHUIO
OCHOBHOM YacTH. DJTO YMEHbIIAeT PHUCK JJs I[IOJIb30BaTeNs] U YMEHbINAET BEPOSITHOCTD
MOBPEXICHUs YCTPOWCTBA, YAEPKUBAIOLIETO OCHOBHYIO 4aCTb, B pE3yJIbTaTe 4YpPE3MEPHOrO
UCIOJIb30BAHUsI OCHOBHOM YacCTH.

Ilocne onpeneneHust OCTaBIIENHCs BEIWYUHBI HATPEBA 3Ta BEIWYMHA MOXKET XPAaHUTHCS B
3aIIOMHUHAOIIEM YCTPOWCTBE W/MIIM YCTPOWCTBE YIPABJICHUS], U MPEANOYTUTEIBHO OCTaBIIASICS
BEIMYMHA HArpeBa OTCJIEKHUBACTCS/PETHCTPUPYETCA, B TO BpeMsl KakK IOJb30BATENb
o0ecrieuynBaeT HMCIOJIb30BAaHUE YCTPOICTBA (HApUMep, NMOCPEACTBOM HArpeBa), U YCTPOHUCTBO
YOpaBICHUS W/WIN 3alOMUHAIOINEE YCTPOMCTBO MOIYT ONPEAENsiTh, KOIZa OCTaBIUAsCS
BEJIMYMHA HAarpeBa HCTEKJa. OJTO yMEHbINAeT BEPOSTHOCTb YPE3MEPHOr0 MCIONIb30BAHMUS
OCHOBHOM 4acTH, a TaKXe €€ 0OrOpaHus WM MOBPEKIACHHUS.

JIOMOMHUTENBHO WJIM  AJbTEPHATHUBHO YCTAHOBKE OCTAaBILUEHCS BEJIMYMHBI HArpesa,
INPEANOYTUTENBHO B HayaJle HAarpeBa MAaKCHUMAaJbHO JAOMYyCTUMbIA ypOBEHb IWUTAHUS [JIs

OCHOBHOW 4YacTH MOXeT OBbITh ONpeAesieH Ha OCHOBE COOTHOLICHHsI MKy HH(popMaiueil o
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TeMIepaType, KOJIMYECTBOM MMUTAHHUsA, KOTOPOE IMOJAETCs Ha YCTPOMCTBO HArpesa, WIH
npoduaeM MUTAaHUS, KOTOPOE MOAAETCS Ha YCTPOICTBO HArpeBa, U CPOKOM CIIyKObI OCHOBHOM
4aCcTH B 3allOMUHAIOLIEM YyCTPOMCTBE. JTO MO3BOJSET MOABOAUTH COOTBETCTBYHOLIEE
KOJIMYECTBO TEIUIa K OCHOBHOM YacTH, B TO BpeMsl KaK KOJMYECTBO HCHAPSIEMOrO BEILECTBA B
OCHOBHOIM YacTH YMEHbBINAETCS C TEUEHHEM BPEMEHH M3-3a CPOKa CIyKObl M Harpesa. IToO
YMEHBINAET PUCK MeperpeBa OCHOBHOW YacTH, CHUXKAsl BEPOSTHOCTb OOrOpaHusi OCHOBHOM 4acTH
B Pe3yJIbTaTe JAJIbHEMNIIErO HarpeBa.

CooTHolIeHHEe MOXKeT OBITb MEKIY CKOPOCTSIMH YBEJIMYEHUS TEMIIEPaTypbl U
JOMYyCTUMBIMU YPOBHSIMM TMHUTAHUs, WU YCTAHOBKOH YpOBHA MHTaHUsA, I[IOJABAa€MOro Ha
YCTPOHCTBO HarpeBa Ha OCHOBE JOMYCTUMOIO YPOBHS MHUTAHUS, COOTBETCTBYIOLIETO
3apPEruCTPUPOBAHHON CKOPOCTH.

JIOTIOTHUTENBHO OTpeNeieHre MAaKCUMAJIbHO JTOMYCTUMOTO YPOBHSI TUTAHUS MOKET OBbITh
JOCTUTHYTO TNOCPEACTBOM MOJAYU MPEABAPUTEIBbHO 3aJaHHOTO YPOBHS MUTAHUS B TEUYEHUE
MPEABAPUTENIBHO 33JaHHOTO MNEPUONAa BPEMEHU, U PETUCTPUPYETCS CKOPOCTb YBEJIMYECHUS
TEMITePATyPhI, MPUYEM 3aPETHCTPUPOBAHHASI CKOPOCTD SIBJISIETCS] MH(POPMAIUEH O TeMIepartype.

OtcnexuBaemasi CKOPOCTb MOKET TaKKe HCIOIb30BATbCS [JIsl OIpENENEeHUs TOro,
SIBJIAETCSl JIW OCHOBHAsI 4aCTb OCHOBHOM YaCTbK), COBMECTUMOW C YCTPOWCTBOM Harpesa, Ha
OCHOBE COOTHOIIEHUs MeXIy WHpOopMaLueil 0 TeMrneparype, KOJUYeCTBOM IMUTAHUS, KOTOPOe
MOAAETCs HA YCTPOMCTBO HArpeBa, U MO MEHbLIEH Mepe OJHUM YCJIOBUEM, KOIJla OCHOBHAs 4aCTh
OIMpeeseHa Kak COBMECTHUMAs1, HarpeB MPOJOJLKAETCs, U KOIZla OCHOBHAS YacCThb ONPEEIeHa KaKk
HECOBMECTHMAsl, HarpeB MpeKpaIaeTcsi. ITO TakKe YMEHbINAET PUCK HAHECEHUS MOBPEKIACHHUS
Y Bpe/a MOJb30BATEN0 HArpeBaeMON OCHOBHON YaCcThbIO B PE3yJIbTaTe HEMOAXOASILErO HarpeBa.

Ecnu nHarpeB mnpekpamaercs H3-3a HECOBMECTHMMOW OCHOBHOM YaCTH, NOJIb30BATEIIO
MOJKET OBITh TMPENOCTABIEHA WHAMKALMSA. DTO OIOBEINAET IOJIb30BATEIsl O HEOOXOIUMOCTH
3aMEHUTh OCHOBHYIO 4YacTb. HarpeB MokeT Takke OBITh MpeKpalleH, KOrjaa OCTaBIIAsICS
BEJINYMHA HArpeBa ONPEENsAeTCsl KaK UCIONIb30BaHHAs.

HarpeB ocHOBHOII wacT MOXeT OBITb Ha4YaT W/WIH MPEKpalleH MOCPEICTBOM
AKTUBUPYIOLIETO JEUCTBUS. DTO MO3BOJISIET MOJIb30BATENO JIYYIIE YMPABIATh HArPEBOM, YTO
MOJKET MPOIJIUTh CPOK CIIy:KOBI OCHOBHOW YacTH. AKTHBHPYIOIIEe NEHCTBUE, MPUBOASINEE K
Ha4Yajly HarpeBa OCHOBHOW YAaCTH, MOXKET OBITh OTIMYHBIM OT AaKTHUBUPYVIOIIETO IEHCTBUSI,
MPUBOASAIIEr0 K TNPEKPAIIEHUIO HarpeBa OCHOBHOM 4YacTH. AKTHBHUpYIOLIEE JEHCTBHE,
NpUBOJSINEe K HA4yally HarpeBa OCHOBHOW YacTH, MOXKET ObITh Ha3BaHO «IE€PBBIM
AKTUBUPYIOLIUM JE€UCTBHEM». AKTUBHUpYIOLIEE NEHCTBHE, NPUBOIALLECE K MPEKPALIEHUIO

HarpeBa OCHOBHON YaCTH, MOXKET ObITh HA3BAHO «BTOPBIM aKTHBHPYIOLIMM JeiicTBuem». Ilepsoe
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AKTUBHPYIOLIEe NEHCTBHE W/WUJM BTOPOE AKTHBHPYIOIEe NEHCTBHUE MOTYT OBITb OOECIeUeHBI
AKTUBALIMEN MOJIb30BATENIEM KHOINKM, TAKOW Kak HakuMHas KHomka. Ilepsoe axkTuBupyroiee
nefcTBHe MOXeT ObITh 00eCneueHO OTKPBITHEM KpPBIIIKM HArpeBaTeIbHOTO  OTCeKa
noJib30oBareieM. BTopoe axkTuBHpyroliee neiicTBHEe MOKET ObITb O0eCHeueHO 3aKpPBITHEM
KPBILIKH HarpeBaTesNbHOro0 OTceka. KpblIlllka MOXKET 3aKpbIBaThCsl aBTOMATUYECKU U3-3a TOTO,
YTO, KaK MPAaBUJIO, KPbILIKA CMELIAETCS B 3aKPBITOE MOJOKEHUE, W, TPU HCIOJb30BAHUU, OT
3aKpbIBaHUSI €€ MOJKET YAEpPKMBaThb HAJIMYME OCHOBHOM YaCTH B HArpeBaTEIbHOM OTCEKE.
BTtopoe akTuBHpyoinee AeicTBHE MOKET OBITh MTPEIBAPUTENILHO 3aIaHHBIM MTEPUOIOM BPEMEHH,
Hanpumep, | MUHYTOH, 3 MUHYTaMU WM 5 MHHYTaMH, UCTEKIIErO0 C MOMEHTA BTSTHMBAaHUS
MOJIb30BaTENEM apa U3 y3Jia, HAIPUMEp, NOCPEICTBOM AKTUBHOIO BTSTMBAHMS BO3AyXa uepes
MyHATYK. He3aBUCMMO OT TOro SIBJSIFOTCS JIM aKTHUBUPYIOLIEe AEHCTBUE, MPUBOIAIIEE K
Hayajy HarpeBa OCHOBHOM 4YaCTH, U aKTUBHUPYIOLIEE NEUCTBHE, MPUBOIALIEE K MPEKPALICHUIO
HarpeBa OCHOBHOM 4acCTH, Pa3HbIMHU WU OJUHAKOBBIMHU, aKTUBUPYIOLIEE NEUCTBUE, IPUBOASIIEE
K TIPEKPAIICHHIIO HArPpeBa OCHOBHOW YACTH, MOKET OBITh MPEIBAPHUTEIHHO 33 JaHHBIM ITEPUOIOM
BPEMEHH, KOTOPBbIM HCTEK C MOMEHTAa MOCIeOHEH 3aTSHKKU WM aKTUBALUH/IeaKTHBALIH
MEPEKIIoYaTeNs, TAKOM KakK HaKaTue HAXMMHOIO MEPEKJIIOYATENs] WIM KaCaHUE CEHCOPHOro
MEePEKITI0YaTEs.

CormacHO TpeTbeMy acmekTy TNPeJOCTaBJIEHO YCTPONCTBO, TEHEpUpYHOllee Iap,
coaep:Kalllee. y3eJ HarpeBa COMNIACHO IIePBOMY  AacCIEKTy, HarpeBaeMbld KapTPUIUK,
PacnoyIOKEHHBIM BHYTPU HArpeBaTEIbHOIO OTCEKA y3Jia HarpeBa, BIyCKHON KaHaJ AJis BO3AyXa,
BBIMIOJIHEHHBI C BO3MOXKHOCTBIO MOJA4YM BO3/lyXa B HArpeBaTeNIbHbIH OTCEK, M BBIMYCKHOU
KaHaj Ui BO3AyXa, HAXOMSIIUNCA B COOOINEHMHM C HarpeBaTeNibHbIM OTcekoM. Kaptpumxk
COTJIACHO TIEPBOMY aCMEKTY MOKET ObITh OCHOBHOM YaCThIO, OMMCAHHON OTHOCHTEIBHO MEPBOTO
aCIeKTa WM BTOPOTO aCMEKTa.

KapTtpumk Moxer comep:karhb JI0OOH moaxonsmuid Marepuain. Kak mpaBuio, KapTpumx
CONEPKUT YBJIAKHUTENb WIH TabakK, COAEpKAIUN BJAry, W MPEATIOYTHTENHHO KapTPUIK
SIBJISIETCS. OMHOPA30BBIM KapTPHUJIIKEM, CPOK CIIY:KOBI KOTOPOTO HUCTEKAET, MPU HCIIOIb30BAHUH,
nocjie TOTpeOJIeHUs] TMpPenBapUTENIbHO 3aJaHHOTO KOJHYECTBA IO MEHbINEeH Mepe OIHOM
COCTABJISIFOLIEN KapTPUIKA.

Hcnapsiemoe BelIeCTBO MOXKET OBbITh TBEPABIM WJIA TMOJYTBEPAbIM MAaTEPHAIOM JIFOOOTO
tuna. IlpumepHble TUNBI TBEPABIX BEIIECTB, TIEHEPUPYIOLIUX Map, BKIKOYAIOT MOPOLIOK,
IPaHyJIbl, 3€pHA, CTPY>KKH, HUTH, HOPUCTBIM MaTepuall, IEHOMaTepHual WU JHUCTHL. BemecTso
MOYKET COAEPKATb MAaTepHUaJ PACTUTEIBHOIO MPOUCXOKAEHUs, U, B YACTHOCTH, BEILIECTBO MOXKET

conepkaThb Tabak.
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IIpenmouyTuTenbHO HCHAPsIEMOE BEIECTBO MOXKET COAEPIKATh BELIECTBO Il OOpa30BaHMUS
asposois. [Ipumeps! BemecTs A 00pa3oBaHUs a3pO30Jis BKJIOYAIOT MHOTOATOMHBIE CITUPTHI U
UX CMECH, TaKHe KaK INIMLEePUH WK MPONWIEHIINKOb. Kak npaBuio, ucnapsiemMoe BeIleCTBO
MOXET UMETh COAEp’KaHWEe BEIeCTBA i OOpa3OBaHUS a’po30Jis OT MPUOMU3UTENBHO S5 % 10
npubmmsutensHo 50 % mo cyxomy Becy. IIpeamouTuTenbHO HCHapsieMoe BEIeCTBO MOXKET
UMEThb COIEpIKaHUE BEIeCTBa AJisi 00pazoBaHMs a’po30iisi nmpubdausutenbHo 15 % mo cyxomy
BECY.

[TpuMeps! TBEPIABIX MATEPUANIOB, KOTOPBIE COAEPIKAT JKUAKOE BEIIECTBO I OOpa30OBaHMUS
a3p030J1s1, KOTOPbIE MOIXOIST IJisi 00pa30BaHUsI OCHOBHOW YACTH B BAPUAHTAX OCYLIECTBIICHUS
3TOrO0  M300pETeHMs], BKJIOYAIOT TabauHble CTEP)KHHU, COAepIKalue JIHCThl  Oymaru
BOCCTaHOBJICHHOTO Ta0aka, NpPONHTaHHbIE YBIAKHUTENEM, Kak TMPaBHJIO, IO KOJUYECTBA
yBIQXKHATES pubnusutensHo 20 % 1o Becy, MpuveM YBIAKHUTENEM, KaK MPaBUIIO, SBISIETCS
TJIULEPOJT WM CMECh TIHUIEPOJia U MPOMIIIEHTIIUKONS, MPUYEM YaCTUIbI TOHKOU3MEIbYEHHOTO
tabaka ¢ yBIOXHHUTEJIEM NOOAaBJIEHbI JUII OOpa3OBaHMS MACThl WIM TabAYHOrO Mycca, TaKKe
00pa30BaHHOIO U3 YAaCTHUI] TOHKOM3MENbYEHHOro Tabaka, CMEIIaHHbBIX C YBIAXKHUTEIEM, HO, KaK
NPaBUIIO, TAKXKE COAEPIKALINX TrejeoOpasyromee CPeACcTBO M C YPOBHSAMH YBIAKHHUTENS 10
npubnusutensHO 40 % 1o Becy (nmpennouturenbHo oT 20 % 1o 40 %), Hanpumep, Kak ONMUCAHO
B HaxXONsINENCss Ha paccMOTpeHuH mareHTHou 3asiske WO 2018/0122375. Hcnonp3oBaHue
OCHOBHBIX 4aCTel, TaKUX KaK MycC, C BBICOKMMU YPOBHSIMHU YBJIQKHUTENS (KOTOpBIE MPU 3TOM
BCE €lle SBJIIOTCS TOCTATOYHO CYXMMH BOKPYI NMOBEPXHOCTU JJIsI MCKIIFOYEHUS 3arpsi3HEHHs
HIOBEPXHOCTEH, C KOTOPBIMU OHHM MOT'YT BCTYIaTh B KOHTAKT) A€JAeT ONpeesIeHHbIe BAPHAHTHI
OCYIIECTBIICHHS] TPEUMYINECTBEHHBIMH, TOCKOJIbKY MOKHO 3aperHCTPUPOBATh THIT TaKUX
OCHOBHBIX 4acTell 0e3 HeOOXOAMMOCTH MPEIOCTABIEHUSI HEKOTOPOH (hopMbl OyMaskHOM 00epTKH
WIA YTAKOBKU JJII OCHOBHOH 4acTH, 4TOOBI CHENaThb €€ THI ONpPEeAeNieMbIM IOCPEACTBOM
NeYaTHONH WMHAMKALWHU, TAKUM 00pa3oM 3TO SIBISETCS SKOJOTMYECKH OJIArOMPHUSTHBIM C TOYKH
3peHUs] CBECHUS K MHHUMYMY H30BITOYHOH YMAakOBKH. JlOMOJHHUTENBHO Takue OCHOBHbBIE
YacTH, HMEIOUINe OOJBIIYIO MAacCOBYIO [OJIO YBIAXHUTENS, XOPOLIO MOAXOAST IS
OTIpPENeNIeHUs] UX COCTOSIHUS UCTIOIB30BAHUS TIOCPEICTBOM U3MEPEHUSI CKOPOCTH YBEJINYECHHUS UX
TEMIepaTypbl TPU HArpeBe, TaK Kak OHAa MOXKET 3HAYMTENbHO M3MEHATBCS 1O Mepe
U3PACXOAOBAHUS YBIAKHUTENS, OCOOCHHO ISl OCHOBHBIX YACTeH, TAKUX KaK MyCC, B KOTOPBIX
YBJIQKHUTEIb TPAKTHYECKH TIIOJHOCTBIO PACXOAYETCsl BO BpeMsl MapeHus (Ha4WHasi OT

npudmsuTensHo 40 % mo Becy mo Omuxke k 0 % 1o Becy MocJe MOJTHOTO CeaHca MapeHus).
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IIpn HarpeBe wHcCHapseMoe BELIECTBO MOXKET BBICBOOOXKIATH JIETYYHE COEAUHEHHUS.
Jleryune coenuHEHUsI MOTYT COAEPKaTh HUKOTHUHOBBIE UJIM BKYCOAPOMAaTHUYECKUE COEAUHEHNs,
TaKkHe Kak TabauHbIA apoOMaTH3aTOP.

OcHOBHast 4acTb MOXET TMPEACTaBIATh COOOW Karcyily, KOTOpas COAEPKHUT, IpH
UCIIONIB30BAHUM,  UCIapseMOe  BEI[ECTBO  BHYTPH  BO3AYXONPOHHUIIAEMOH  OOOJOYKH.
BoznyxonpoHuiiaemMpiii MaTepuall MOKET MPEACTaBIsATb COOOH MaTepual, KOTOPBINA SIBJISIETCS
SJIEKTPOM3OJSIMUOHHBIM M HEMAarHUTHbIM.  Marepuan  MOXET  MMETb  BBICOKYIO
BO3AYXONMPOHULIAEMOCTh, YTOOBI TO3BOJATH BO3AYXY MPOXOAWTH Yepe3 MaTrepuan ¢
YCTOMUHUBOCTBIO K  BO3ACHCTBUIO  BBICOKMX  Temmeparyp. Ilpumepsl  noaxoasmmx
BO3AYXONPOHULIAEMBIX MAaTEPHAJOB BKJFOYAIOT IIEJUTFOJIO3HBIE BOJIOKHA, OyMmary, XJIONMOK H
menk. Bo3gyxonmpoHHIaeMelli MarepHanl MOXKET TakKe IeHCTBOBaTh B KadecTBe (puibTpa.
ANBTEPHATUBHO OCHOBHAs YacTh MOXKET MpPEACTaBIATh COOOH HcmapsieMoe BEIEeCTBO,
o0epHyTOe B Oymary. AbTEpHATHBHO OCHOBHAsI YaCTh MOJKET MPENCTABISATh COOOH ucmapsieMoe
BELECTBO, YAEPKUBAEMOE BHYTPHU MaTepHUaJla, KOTOPBIN HE SIBJIETCA BO3AYXONPOHULIAEMBIM, HO
KOTOPBII COZNEPKUT COOTBETCTBYIOIIME TNepdOpalui0 WM OTBEPCTHS, OOECIeunBaroLIne
NPOTEKaHUE BO3AyXa. AJIBTEPHATUBHO OCHOBHAsI YaCTh MOKET MPEACTABIATh COO0H COOCTBEHHO
ucnapsiemoe Beuiectso. OCHOBHAs 4aCTh MOKET ObITh 00Opa30BaHa IO CYIIECTBY B (pOpME PYUKH.

CornacHo 4eTBepTOMY aCHEeKTy HACTOSILIEr0 M300peTeHHs TPENOCTaBIeHAa OCHOBHAS YaCTh
WIN KapTPHDK JUIA HCIIOJNB30BAHHUSI C JIIOOBIM M3 MPEABIAYLIMX AaCHEeKTOB, COJepIKalle
UCrapsieMoe BEIECTBO M BBIOJHEHHbIE TAKMM 00pa3oM, YTO MO MEHBIIEH Mepe OHO YCIOBHE,
BKJIIOYAst CPOK CIIY>KObI OCHOBHOHM YaCTH MJIM KArCyJIbl, TUII OCHOBHOHM YacCTH WMJIM KarCyJbl WJIN
HAJIMYME OCHOBHOM 4YaCTH WJIM KaICyJjbl, MOXET OBbITh ONpPEAENeHO B 3aBUCUMOCTH OT
COOTHOULIEHUs] MEXAY MUTAHHEM, MMOJAaBAEMbIM Ha YCTPONCTBO HArpeBa AJisi HarpeBa OCHOBHOM
YaCTH WIN KaICyJjbl, 1 HHQOpMAIUel O TeMIiepaType, OTHOCSIIEHCS] K HarpeBy OCHOBHOM YacTH
WK Kancyisl. [IpeArnouTuTeNnbHO aganTanus MOKET BKIIOYATh OOeCIiedeHne OCHOBHOM 4acTH,
UMEOII el MPOLIEHTHYIO A0 HCTAPSIEMOH JKUAKOCTH (MIPEANOYTUTENBHO YBIIAXKHUTES, TAKOTO
KaK TPOIMWICHTJIUKONb W/WIN TIULEPHH, HO MOXKET JONOJHHUTEIBHO COAEPIKaTh JAPYTHE
UCTapsieMble KUIKOCTH, TaKHe KaK BOJA WJIM 3TAHON H T. 1.), KoTopas Oonbie, yem 20 Bec. %
(100 Bec. % paBHBI 00LIEMY BeCy SKUAKOCTH U HCIMApPSEMOrO BEIECTBA, TAKOTO Kak Tadak,
YBJIQKHUTEIb W/WIA MaT€pPHall PACTUTENIbHOTO IPOUCXOKAEHHUS), KOrZa OCHOBHAs 4YacTh HE
Obula B yHOTpeONEHHHM WM HMEET «MAaJblii CPOK CIyKOBI», KOTOpas YMEHBINAETCS Ha IO
MeHblIeld mMepe 4 Bec. %, KOrZla OCHOBHYIO YacTb WUJIM KaICyJly HarpeBarOT B TEUEHHE OJIHOTO
ceaHca WJIM OCTaBJISIFOT IOCJIE€ U3BJICYEHUS U3 YIAKOBKH, CBSA3aHHOM C OCHOBHOW YaCTbK) WU

KalcyJIol, B TeueHHe Oojiee ueM NPEABAPUTENBHO 3aJaHHOTO Iepuoja BpEMEHH
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(IpennouYTUTENBHO MO MeHbINEH Mepe 3 Mecslla) B NPEABAPUTENBHO 3aaHHBIX YCIOBHUSX
okpykaromieii cpenpl. Hanbosnee mpeamouTurenbHO HcnapseMasl XUAKOCTb YMEHBINAETCs IO
MeHblIeH Mepe Ha 7 % INpu Harpese B TE€YEHHE OJTHOTO CEaHca.

ApanTanys K OCHOBHOW 4aCTH MJIU KaICyJie B LENAX YETBEPTOrO aCleKTa HaCTOSILEro
N300pETeHNs] MOXKET BKJIIOYATh OOecredeHne TOKONPHUEMHIKAa B OCHOBHOI YaCTH WM KaIlCyJie,
KOTOpbIii MMeeT 3((EeKTUBHOCTh HArpeBa, KOTOpash 3aBUCHUT OT YacTOThl BO30YKAAKOLIETO
NEPEMEHHOTO MArHUTHOTO TOJISI TAKAUM 00pa3oM, YTO OH UMEET MaKCHMAJIbHYIO 3P PEeKTUBHOCTD
HarpeBa Ha MEpPBON IPEABAPUTENIBHO 3alaHHON PE30HAHCHOM 4YacTOTe, M OHA NAJaeT HUXKe
NpEefBapUTENIbHO 3aaHHOrO mopora 3(QQEeKTUBHOCTH Harpesa, cocTasistomero 50 %
MaKCUMaJIbHOH 3()(peKTUBHOCTH Harpesa, o 00e CTOPOHBI AUAMA30HA YaCTOT.

CornacHO MATOMY aCHeKTy HACTOAIIEro M300peTeHHs MPEeAOCTaBiIeH HAaOOp OCHOBHBIX
yacTeil KapTpUIDKEH COMJIAaCHO YeTBEPTOMY AacCIHeKTy HACTOSIIEro HW300peTeHHs, KOTOpbIe
YIOaKOBaHbl B YIIAKOBKY, BBIIMOJIHCHHYI0 C BO3MOXKHOCTBHO HCKJIFOYCHHS MaACHHA l'[pOI_IeHTHOI\/'I

JOJIN HCIIA) sIEMOT1 JKHAOKOCTHU HHIKE, YEM 3 Bec. %, B TedyeHue II CABAPUTCIIbHO 3aJaHHOTI'O
2

>
nepruoaa BpEMEHHU, NPEANOYTHUTECIIBHO T10 MeHbIIEH MEpPE OAHOrO rojaa, A0 OTKPBITHA YIIAKOBKH
(Harpumep, noTpeduTenem).
KPATKOE OIITMCAHUHE OUI'YP

IIpumep y3na MHAYKIMOHHOI'O HarpeBa NOAPOOHO OIMCAaH HUWXKE CO CCBUIKOW Ha
COIIPOBONIUTENBHBIE Ipaduydeckie MaTepualibl, HA KOTOPBIX:

Ha ur. 1 mokazaH cXeMaTU4YeCKH BUJ MPUMEPHOTO YCTPONCTBA, TeHEPUPYIOLIETO Map;

Ha ¢Gur. 2 NMokasaH IMOKOMIIOHEHTHBIH BUJ YCTPONCTBA, F€HEPUPYIOIIETO Iap, COTJIACHO
pUMepy, MOKa3aHHOMY Ha ¢wur. 1;

Ha (ur. 3 mokazaHa OJIOK-CXemMa MPUMEPHOTO MPOLECCa,;

Ha ¢ur. 4 moka3aH rpaduKk NPUMEPHBIX PEKUMOB MONAYM MHUTAHUS, MPHUMEHSEMBIX C
TCUCHUEM BPEMECHU,

Ha ¢Ur. 5 NOKa3aH IOMOJHUTENbHBIA IpaduK NMPUMEPHBIX PEKUMOB MOAAYH IMUTAHUS,
MPUMEHACMBIX C TCHCHUEM BPEMECHU, U

Ha (ur. 6 mokazaHa OJIOK-CxemMa MPUMEPHOTO MpoLecca.

ITOJAPOBHOE OITMCAHHUE

Huxe omnucan npumep ycCTpOIHCTBa, IE€HEPUPYIOLIEro Iap, BKIJIIOYAMOLINI ONucaHHUe
NPUMEPHOrO Vy3ja MHAYKIUOHHOIO HArpeBa, IMPUMEPHBIX HHAYKIUOHHO HarpeBaeMbIX
KapTPUAKEH U MPUMEPHBIX TOKONPUEMHHUKOB. XOTsI HUXKE OMMUCAH TOJIBKO HArpeB MOCPEACTBOM

UHIYKINH, CYLIECTBYIOT APyrue GOpMbl HarpeBa, Takue Kak Pe3UCTUBHBIN HAarpeB, U UX MOXKHO
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MPUMEHATH B IMPUMEPHOM YCTPOWMCTBE, T'€HEPUPYIOLIEM Map, BMECTO Harpesa IMOCPEACTBOM
UHAYKLHH.

Cornmacio ¢ur. 1 u ¢ur. 2 npumMepHOe YCTPONCTBO, I€HEPUPYIOLIEe Map, B LEJIOM
n300pakeHo no3unmel 1 B coOpanHoit koHpurypauuu Ha ¢ur. 1 u pasoOpanHo# koHpUTryparu
Ha ¢wur. 2.

IIpumepHOe yCcTpOMCTBO 1, reHepupyromiee nap, siBaseTcsl yCTPONUCTBOM, YIAEPKUBAEMbIM
pykoit (IO KOTOpPBIM MONAPA3yMEBAETCS YCTPOHCTBO, KOTOPOE TMOJb30BATEIb MOXKET
yIepKUBATh M MOAAEPIKUBATh 0€3 MOCTOPOHHEH MOMOIIN OJHOW PYKOii), KOTOpoe uMeeT y3ena 10
WHAYKLUOHHOIO HarpeBa, MHAYKLUMOHHO HarpeBaeMblii kaptpumx 20 m myHmuryk 30. Ilap
BBICBOOOKIAETCS KapTpumkeM npu Harpese. COOTBETCTBEHHO, Map reHEPUPYETCsl MOCPENCTBOM
WCIIONIB30BAHUsl y3J1a WHAYKLMOHHOIO Harpesa il Harpesa WHAYKLUOHHO HarpeBaeMoro
KapTpuaka. 3aTeM MOJIb30BaTENb MOXKET BABIXATh Map Yepe3 MyHIIITYK.

B »TOM mpumepe nonb3oBaTenb BABIXA€T Map MOCPEACTBOM BTATMBAHUS BO3AyXa B
YCTPOUCTBO | W3 OKpyXaroled Ccpeabpl 4Yepe3 MM BOKPYI HWHAYKLIMOHHO HarpeBaeMoro
kapTpumka 20 u u3 myHamrTyka 30 mpu HarpeBe KapTpUIKa. DTO TOCTUTAETCS PACTIONOKEHUEM
KapTpHUIka B HarpeBaTEIbHOM OTCeke 12, KOTOpbIil 00pa3oBaH 4acThio y3ia 10 MHAYKLIMOHHOTO
HarpeBa, U OTCEK HaXOAWUTCS B COEAMHEHHUH IO ra3000pa3HON cpene ¢ BIYCKHBIM KaHaioMm 14
IJIs1 BO3AyXa, BBINOJHEHHBIM B y3JI€, U BBIIYCKHBIM KaHajaoM 32 1Jjs BO3AyXa B MYHILITYKE,
KOTIZia yCTPOHCTBO COOpaHO. DTO MO3BOJISAET BTATMBATH BO3AYX 4Yepe3 YCTPOHCTBO MOCPEACTBOM
NPUJIOKEHNST OTPHLATENBHOTO NABJIEHHs, KOTOpOe OOBIYHO CO34aeT MOJIb30BaTelb, BTATHMBAS
BO3lyX U3 BBIIIYCKHOI'O KaHajia AJi BO3AyXa.

Kaptpunx 20 siBisieTCss OCHOBHOM HaCThIO, KOTOPasi COAEPIKUT UCTApseMOe BELEeCTBO 22 U
WHAYKLMOHHO HarpeBaeMblii TOKONpPUEMHMK 24. B 5TOM mNpuMepe HCNapseMOe BEIlEeCTBO
COIEPKUT OAHO HMJIM HECKOJbKO W3 Tabaka, YBJIKHUTENS, TJIMLEPUHA W MPOIHJICHTJIHKOJISL.
Hcnapsiemoe BelEeCTBO Takke SBIAETCA TBEPAbIM. TOKONPHEMHUK COAEPKUT MHOKECTBO
IJIACTUH, KOTOPBIE SIBJIAIOTCS 3JIEKTPONPOBOAAIUMU. B 3TOM npuMepe KapTPUIK TAKXKE UMEET
cJoi miu MeMOpaHy 26 Al BMEIIEHHUsS] UCTIapsieMOro BEIIeCTBA U TOKONMPUEMHHKA, MPH 3TOM
coil mu MeMOpaHa SIBIIIIOTCSl BO3AYXONpPOHHMLIAEMbIMU. B npyrux mpumepax memOpaHa He
MPUCYTCTBYET.

Kak ykaszano Bbime, ys3en 10 MHOYKIMOHHOIO HarpeBa HCIOJB3YETCs IJIs1 Harpesa
kaptpumka 20. Y3en COmepKUT yCTPONCTBO MHAYKIIMOHHOIO HAarpeBa B BUIE MHAYKLMOHHOMH
karymkd 16 m ucrouHuka 18 mnwuranums. MCTOYHMK NUTAaHUA W WHAYKLUMOHHAs KaTyLIKa
SJIEKTPUYECKH COEJUHEHbI TaK, 4YTO O3JIEKTPONHUTAHHE MOKET H30HMpareibHO IepenaBaThCs

MECKAY ABYMS KOMIIOHCHTAMMU.
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B sTOM mpumepe MHAYKLHMOHHAsI KaTylka 16 sIBIs€TCA MO CyLECTBY LMJIUHAPUYECKOH,
Tak uyto (Qopma y3na 10 MHAYKUMOHHOTO HarpeBa SBJISIETCS TakXKe IO CYIIECTBY
mumHApuyeckoi. HarpesarenbHblil orcek 12 oOpa3oBaH panuanbHO BHYTPU HMHAYKLHMOHHOW
KaTyIIKY, NPUYEM OCHOBAHUE PACIOJIOKEHO HAa OCEBOM KOHILE HMHAYKIMOHHOM KaTyLIKH, W
OOKOBBIE CTEHKH PACIIOJIOKEHbI BOKPYT BHYTPEHHEH B PagHalbHOM HAIPABIEHUH CTOPOHBI
WHAYKLIUOHHOW KaTymku. HarpeBaTenbHBI OTCEK OTKPBIT Ha MPOTHUBOIOJIOXHOM OCHOBAHUIO
OCEBOM KOHLIE MHAYKUMOHHOH kaTymku. Korma ycrpoiicto 1, reHepupyromee nap, coOpaHo,
OTBEPCTHE 3aKPBITO MyHAUTYKOM 30, mpu4yeM OTBEPCTHE B BBIITYCKHOM KaHas 32 17 BO31yXa
PACIIONIOKEHO BO3JIE OTBEPCTHSI HAIPEBATEIBbHOIO OTCeKa. B mpumMepe, mokasaHHOM Ha (urypax,
BIIYCKHOW KaHal 14 ais BO3QyXa MMeeT OTBEPCTHE B HArpeBaTeNbHBbI OTCEK Ha OCHOBAHWUU
HarpeBaTebHOrO OTCEKA.

Hatuuk 11 TemmepaTypsl pacmojio:KE€H B OCHOBAHMM HAarpeBaTeNbHOro orceka 12.
CoO0TBETCTBEHHO, JaTYMK TEMIIEpaTyphbl pPacloNokeH BHYTPU HarpeBaTebHOIO OTCeKa Ha TOM
K€ OCEBOM KOHLIe MHIYKI[MOHHOM KaTylKu 16, 4TO 1 OCHOBAaHHE HarpeBaTebHOIO OTCeKa. JTO
O3HAYaeT, 4TO Korga kaptpuaxk 20 pacroyoKeH B HAarpeBaTEeJIbHOM OTCEKE, U KOIla YCTPONCTBO
1, renepupyromee nap, codpaHo (APYyrUMH CJIOBaMH, KOTAa YCTPOWMCTBO, T€HEpUpYIOIlee Imap,
UCTIONB3YEeTC HJIM TOTOBO K HCIOJB30BAHUIO), KapTPUIK H3OTHYT BOKPYI AaT4YHKA
Temneparypbl. IIpyurHa 3TOrO0 B TOM, 4YTO B 3TOM MpPUMEpPE HATYUMK TEMIIEPaTypbl He
IpoKasbIBaeT MeMOpaHy 260 KapTpuakKa U3-3a ero pasmepa u popmel

Hatuuk 11 TemnepaTypbl 3JIEKTPUYECKH COECJUHEH C YCTpOoHCTBOM 13 ympasienwus,
pPacnoyIOXKEHHbIM BHYTPU y3ia 10 MHAYKLIMOHHOTO HarpeBa. YCTPOWCTBO YIPaBIEHUS TaKXKe
SJIEKTPUYECKU COEQUHEHO C HHAYKLUOHHOM KaTywkoW 16 um ucrouHukoMm 18 nurtaHus wu
BBIIIOJIHEHO C BO3MOXKHOCTBIO YIPABJICHUS, NPU HCIOJIB30BAHUH, PabOTON WHIYKLHMOHHOM
KaTYLIKU U JaTYUKA TEMIIEPATyPbl MOCPENCTBOM ONMpPEENICHUs], KOTAa Ha KaX bl (KaKAy) U3
HUX MOJAaBaTh MUTAHUE OT UICTOYHUKA MUTAHMUS.

ITpuMepHsBIil mpoLiece, Kak Moka3aHo Ha ¢ur. 3, onucal naiee. Kak ynmomsiHyTo BeILe, s
nojyueHus: mapa kaptpumk 20 HarpesaroT, stan 101. Dto mocruraercss mpeoOpa3oBaHUEM
MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA, MOAABAEMOro OT MCTOYHHKA 18 MUTaHUsA, B NEPEMEHHBIN
ToK (AC), KOTOpBIH, B CBOIO OYepeb, MMONAETCS Ha MHIYKIMOHHYI KaTymky 16. Tok Teder
yepe3 MHAYKLHMOHHYHK) KaTyIIKy, IMPUBOAS K I€HEPUPOBAHUIO KOHTposupyemoro EM mnons B
obnactu Bosne karymku. ['enepupyemoe EM mose mpenocTaBisieT MCTOYHHK JJISI BHEIIHETO
TOKOTIPHEMHUKA (B 3TOM Cilydae IUIACTUH TOKONPHEMHHUKA KapTpuipka) AJs moromeHus EM

OHEPruu u npeo6pa3013aHI/m €€ B TCILJIO, TAKUM o6pa30M AOCTHUTrasd MHAYKIUOHHOI'O HArpeBa.
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bonee monpoOHO, mUTaHMe, MOAaBaeMO€ HAa MHAYKLHMOHHYIO KaTylKy 16, MpUBOIUT K
MIPOXOXKICHUIO TOKA 4Yepe3 MHAYKLUOHHYIO KaTyUIKy, BbI3biBasg reHepuposanue EM nossa. Kak
YIIOMSIHYTO BBIIIIE, TOK, ITO1aBAE€MbIIl HA MHAYKLIMOHHYIO KaTYIIKY, siBJsieTcs nepemeHHbIM (AC)
TOKOM. OTO TNPHUBOJUT K TE€HEPUPOBAHHUIO TeIJJa BHYTPU KapTpPUIXKa, IOCKOJBKY, KOrJa
KapTpUIK PACMOJIOKEH B HArpeBaTeIbHOM OTCEeKe 12, mozapasymeBaercs, 4TO IUIaCTUHBI
TOKOTIPHUEMHHUKA pa3MeLIeHbl ([0 CYIIECTBY) MapaJIebHO PAgUuyCy MHAYKLIHUOHHOHW KaTYLIKU
16, kak moka3aHO Ha (Urypax, WIM MO MEHbIIEH Mepe UMEIOT YacTh JUIMHBI, MapajIebHYIO
panuycy HMHAYKIUOHHON KaTywku. COOTBETCTBEHHO, KOI/la MEepPEeMEHHBIH TOK IOAAaeTcs Ha
WHAYKLIUOHHYIO KaTyLIKy, B TO BpeMsl KaK KapTPHUIK PACIOJIOKEH B HArpeBaTEIbHOM OTCEKE,
pa3sMelleHNe JIACTUH TOKONPUEMHHUKA NPUBOAUT K MHAYLIUPOBAHUIO BUXPEBBIX TOKOB B KK 0N
NjacTuHe u3-3a cuerieHus EM noss, reHepupyeMoro MHAYKLMOHHON KaTyLIKOW, C KaxKAOU
IUIACTUHOM TOKOINpPHEMHMKA. JTO NPUBOAUT K IE€HEPUPOBAHUIO TeIJIa B KAKIOW IUIACTUHE
MOCPEACTBOM MHAYKLUU.

IInactuns! kapTpuaxa 20 HAXOASATCS B TEMJIOBOM KOHTAKTE C UCMAPSIEMbIM BELIECTBOM 22,
B OTOM INpPUMEpEe NPU MOMOLIU HEMNOCPENCTBEHHOIO WM ONOCPENOBAHHOIO KOHTAKTA MEXIY
KaKAOW IMJIACTUHOW TOKONPHEMHMKAa U MCMapsieMblM BELIECTBOM. JTO O3HA4aeT, 4YTO, KOraa
TOKONIPUEMHUK 24 MHAYKUMOHHO HArpeBaeTcs WHAYKUMOHHOM Katymkou 16 ys3ma 10
VMHJYKIIMOHHOI'O HarpeBa, TEeIUIO MEePEenaeTcsi OT TOKOIPUEMHHUKA 24 UCIapsieMOMy BEILECTBY 22
IJIs1 HAarpeBa UCMIAapsieMOro BELECTBA 22 U MOJIy4YeHuUs rapa.

Korpa gatuuk 11 Temmneparypbl HCHIOIB3YETCsA, OH OTCIEKUBAET TeMIeparypy, stan 102,
3a CUET M3MEPEeHHUs TeMIEepaTypbl Ha CBOEW MOBepXHOCTU. Kaxablli pe3yapTaT HU3MEpeHus
TEMIIEPaTypbl OTIIPABISETCS YCTPOUCTBY 13 yIpaBiieHUss B BHAE SJIEKTPUUECKOTO CHUTHAJA.
Y CTpOHCTBO yIpaBJIeHUs] 3aTeM MOXKET 00padoTaTh SIEKTPHUYECKUH CUTHAJ Ui TOJYYEHUs
uHpopmauuu o Temmeparype, stan 103, oOTHOCSWEHCS K Temly, KOTOPOE TE€HEepUpyeT
TOKONpHEMHUK. B 3TOM nmpumepe nHdopmanus o reMneparype BKIIOUAET OJHO WIJIA HECKOJIbKO
U3 OTCIEKHMBAEMOH TEMIIEpPaTyphbl, TEMIIEpaTyphbl MOBEPXHOCTH KapTpumka 20 (KoTopas, Kak
YKa3aHO BBIIIE, MOXET OBITh OTCJIEKMBAEMOH TEMIEpPaTypoOil) WM CKOPOCTH H3MEHEHHS
TEMIEePaTyPBbl.

Yerpoiicteo 13 ynpaBieHHs! TaKKe MOXKET OTCIIEKUBATh KOJIWYECTBO MUTAHMsSI, KOTOPOE
MOJIa€TCsl HCTOYHUKOM 18 muTaHus Ha MHAYKLIMOHHYIO KaTyliky 16.

B stoM mpumepe ycTpoucTBO 1, reHepupyromiee nap, TakXke HMEET 3alOMUHAIOLIEE
yCcTpoucTBO 28. B 3amoOMuHAKOIIEM YCTPONCTBE XPAHATCS OaHHbIE, KOTOPBIE OTPaXKarOT
COOTHOIIEHHE MeXay HH(popMaLueil o TeMneparype, KOJMYeCTBOM MUTAHHs, KOTOPOE IOAETCs

Ha UHAYKLUOHHYKO KaTywKy 16, M 1O MeEHbIIEH Mepe OIHHUM YCJIOBHEM KapTpUIKa.
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CoOOTBETCTBEHHO, 3allOMUHAOLIEE YCTPOMCTBO CONEPKUT COOTHOLIeHHe. B 3ToM mpumepe mno
MEHBIIEH Mepe OHO YCIIOBUE SBJIAETCS OJHUM UJIM HECKOJIBKMMH U3 CPOKa CIY>KOBI KapTpHIKa
20, Tumna KapTpuAXKa WK HAJIUYKs WA OTCYTCTBHS KAPTPUAKA B HArPEBATEIbHOM OTCEKe 12.

B anprepHaTMBHOM INpHMepe 3allOMUHAIOLIEE YCTPONCTBO PACMONOKEHO HA BHELIHEM
yCTpOICTBE WM PACHOJOXKEHO B OOjake, MOJ KOTOPbIM HMMEETCS B BHAY KOMIIBIOTEpPHBIH
HAKOIHUTEJNb C JOCTYIIOM B MHTEPHET U PECypPChI AJisi 00pabOTKU, K KOTOPBIM MOKHO TOJYYUTh
JOCTYyN MO 3ampocy. B TakoM ciydae yCTpONMCTBO, T'€HEpUpYIollee MNap, UMEET YCTPOHCTBO
NOCTyIla K 3alOMHUHAKOLIEMY YCTPOMCTBY, KOTOPOE€ MOXKET OCYILIECTBIATh JAOCTYyH K
3aIIOMUHAKOLIEMY YCTPOMCTBY U B3aUMOAENCTBOBATDH C HUM.

Ilpu wucnonp30BaHUM YCTPOMCTBO 13 ympaBiaeHUsT MOKET OCYILIECTBIATH AOCTYN K
3aMOMHHAIOIEMY yCcTpoucTBy 28, stam 104, myis u3BjieYeHHs] NOCTATOYHOW MHGOPMALUU IS
BO3MOJKHOCTH omnpeneneHusi, stan 105, mo MeHbled Mepe OAHOro ycJoBUsA KapTpuaxa 20 Ha
OCHOBE COOTHOIIEHHUSI TIOCPEACTBOM IMPOBEACHUSI OOpabOTKH, HCIONB3ysi HHGOPMALMIO O
TEMIIEPaType U KOJINYECTBO MUTAHUS, KOTOPOE MOAAETCSl HA UHAYKLMOHHYIO KaTyIIKy 16.

B kagecTBe mpumepa COOTHOLICHHUS IJIsI KapTPHIDKA, COAEpIKaIlero tadak, Mpu Harpese
Tabak B KapTpHIKe TeHepupyer a3po3oib. OIHOBPEMEHHO C TE€HEPUPOBAHHMEM a3PO30JI
YPOBEHb BIAXKHOCTH Tabaka yYMEHBIIAETCs M3-3a TeHepHpoBaHus adpo3ois. ClenoBarenbHO,
TabaK, XpaHsIUICS B HEUCIIONb30BAHHOM KapTpHIKe, U TabaK, XpaHsIIUICS B UCTIOIb30BAHHOM
KapTpUAKe, HMEIOT pPasHble YPOBHHM BJIAKHOCTH, KOTOpbIE MOTYT OBITH OIpPEAENeHbl IO
KOJIMYECTBY YBJIQKHHUTENS (HApUMep, pacCMaTpUBasi BELIECTBO ISl 0Opa30BaHMs adpo30iisi) U
BOJIbL. DTO UMeEET BIUSHHE HA CKOPOCTb U3MEHEHUs TEMIIEPaTyphl IIPU Harpese kapTpumska. s
WCIIOJIb30BAHHOM KAaIICyJbl, BCJIEACTBUE CHMKEHHOIO YPOBHs BIIAXKHOCTH, TaKOM KapTPUIK
HarpeBaeTcsi ObICTpee, YeM HEHUCIIOIb30BAHHBIN KAPTPUIK, HATPEBAEMBIH B TAKHUX )K€ YCIOBHSX,
MIO3TOMY CKOPOCTb M3MEHEHHsI TEeMIIepPaTypbl OOJbIIE Ui UCTIONb30BAHHOTO KapTPHIDKA, YeM
IUII HEWCTIONB30BAHHOTO KapTPUIKA. AHAJIOTMYHO, KOJWYECTBO NHTAHUs, Tpedyemoe s
HarpeBa MCIOJb30BAHHOIO KapTPHUIKa A0 KOHKPETHOW TEMIIepaTypbl, MEHbILIE, 4YeM JIs
HEUCTIOJb30BAHHOTO KapTpuIXka. JTO, pa3syMeercs, TaKKe O3HauaeT, YTO HCIIOJIb30BaHHBIN
KapTPUIK MOKHO HarpeBaTb A0 OoJiee BBICOKOM TEMIIEpPaTyphbl, YeM HEHCIIOJIb30BaHHbIHI
KApTPUAK, €CJIU TaKOe K€ KOJIMYECTBO MUTAHUs MOAACTCS HA WHAYKLUOHHYIO KaTyLIKy IS
o0ecrieueHns1 HarpeBa.

JIOMIOJTHUTENBHBIM NIPUMEPOM COOTHOLUEHUS SIBJISIETCSl TO, YTO MOSKHO ONPENEIUTb THUII
HArpeBaeMoro KapTpuaxa. Bcenencrsue pasiauumii MeXAy TUIIAMM KapTPUAXKA, TAKUX Kak
pa3nuyusi B KOHCTPYKLUU Pa3HbIX TUIIOB KapTPUIKa, M0Ja4a KOHKPETHOIO KOJIMYECTBA TUTAHUS

IJIs1 HarpeBa KapTpUJDKa HArpeBaeT PasHbIe TUIIBI KApTPUAXKA A0 PasHbIX Temmeparyp. Takum
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o0Opa3oMm, eciu TeMmmepaTypa IMOBEPXHOCTH KapTPUIKa HAXOAWUTCS B OXHOM JHAalra3oHe
TEMIIEPaTypPbl WM HUKE KOHKPETHOTO MOPOrOBOIO 3HAYEHHsI TEMIEPATYPhI, KAPTPUAXK MOXKET
OBITH ONpeneseH Kak KapTpPUIK OJHOTO THIA, €CIM TeMIlepaTypa MOBEPXHOCTH KapTpUAXKa
HaXOJUTCSI BO BTOPOM AHMANa3OHE TEMIIEPATypbl WA MEXAY ABYMs IOPOrOBbIMU 3HAYEHUSMU
TEMIIePaTypPbl, TOrZAa KapTPUAK MOXKET OBITh ONpeneseH Kak KapTPUIK BTOPOrO THIIA, €CIIH
TeMIepaTypa MOBEPXHOCTU KAPTPUAKA HAXOIUTCA B TPETHEM AMANA30HE TEMIEPATYPbl, MEXIY
IBYMsl JOMOJIHUTEJIbHBIMU IOPOTOBBIMHM 3HAYEHUSIMU TEMIIEPAaTypbl WM HUXKE WU BBILIE
JOTIOJIHUTEIPHOTO TOPOTOBOTO  3HAYEHUS] TEMIIepPaTyphbl, TOTAA KapTPHIK MOXKET OBITh
OnpeneNneH Kak KapTPUUK AOMOIHUTENBHOIO TUTIA.

JlpyruM HOpUMEpPOM COOTHOLIEHUS SIBJSIETCS TO, YTO MOXKHO OINpPEAENIUTh HaJIU4Yue
KapTpUAXKa B HArpeBaTeIbHOM OTceke. B 3ToM mnpumepe, eciu nuTaHue MNOJAETCS HA
WHAYKLHUOHHYIO KaTyLIKy, U TEMIIEpaTypa OCTAe€TCs HUXKE MOPOrOBOrO 3HAYEHUsI TEMIIEPATYPH,
TOrza KapTpuax orcyrcTByer. C Apyroil CTOpOHBI, €ciii MUTAHUE MOAAeTCs HAa UHAYKIMOHHYIO
KaTyuIKy, M TEMIepaTypa yBEIWYMBAETCS OO MOPOrOBOrO 3HAYEHUs TEMIIEPaTypbl WU
IPEBBILIAET €ro, TOTAAa KapTPUIK MPUCYTCTBYET. ODTOT AacHeKT COOTHOLIEHHUS CYILECTBYET,
MOCKOJIbKY TEIUIO TeHEePUPYETCs TOKONPUEMHHUKOM B KapTPUIKE, MO3TOMY €CIU KapTPUIK
OTCYTCTBYET B HAarpeBaTEJIbHOM OTCEKE, TEIUIO HE TIEeHEPUPYETCsl, MOCKOJIbKY OTCYTCTBYET
TOKONIPUEMHUK JUUIsl TEHEPUPOBAHUs TEIIA, B CBOIO OYepellb, €CIU KapTPUIK MPUCYTCTBYET, TO
IIPUCYTCTBYET U TOKONPUEMHHUK JJIsi TEHEPUPOBAHUS TEILIA.

Pasymeercs, Bce Tpu puMepa COOTHOLIEHUsI, OTMCAHHBIE BBIIIE, MOTYT OBbITh OIPEAEIeHBI
onHOBpeMeHHO. Hanpumep, eciu kapTpumk OTCyTCTBYET, TOTAA TEMIIEPATYPa, KOTOPYIO MOXKHO
OTCJIE)KMBaTh, HAXOAWUTCS HIXKE TEpBOM MOpPOroBoil Ttemmnepatrypel. Ecnu Temmeparypa
HaXOJUTCS MEXIy INEepBON MOPOroBOM TEMMEPAaTypol W BTOPOW MOPOTrOBON TeMIIEpaTypoi,
KOTOpast sIBJsieTCs1 OoJiee BBICOKOW TEMITEpaTypoOid, 4eM MepBasi MOpPOroBas TEMIIEpaTypa, TOraa
KApTPUAK SBJISIETCS HEUCIOJNB30BAHHBIM KapTpUIKeM IepBoro tuma. Ecim Ttemmepartypa
HaXOJUTCS MEXIYy BTOPOM MOPOrOBOM TeMIEPAaTypol M TPETbeld NOPOroBOH TeMIEpaTypoi,
KOTOpast siBJsieTCsl OoJiee BBICOKOW TEMIIEpaTypoH, 4YeM BTOpas MOPOroBasi TEMIIEpaTypa,
KAPTPUAK SIBJSIETCSl HEUCIONBb30BAHHBIM KapTPUAXKEM BTOporo tuma. Ecim Temmepartypa
HAXOJUTCSI MEXKAY TPETbEeW MOPOroBOM TEMIEPATypPOl M YE€TBEPTON MOPOroBON TEMIIEPaTypOH,
KOTOpasi sBJsieTcst Oojiee BBICOKOW, Y€M TPETbs IOPOroBasl TEMIIEPATypa, TOTAa KapTpHIK
SIBJISIETCSl HEMCIOJIb30BAaHHBIM KapTPHIKEM TPEThero Tuma kaprpumka. Ecnu temmneparypa
BBIIIE YETBEPTOM MOPOrOBOM TEMIEPAaTyphbl, TOIrAa KapTPHUIK SBISETCS HCIONb30BAHHBIM

KapTPUIKEM.
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ITocne TOro kak no MEHbLIEN MEpe OAHO yCaoBUe KapTpumka 20 onpeneneHo, yCTpoucTBO
13 ynpaBneHust BeIOHpaer cienyroinee aencTsue, stan 106, as BBITOJHEHHUS YCTPONUCTBOM 1,
TeHEepUPYIOLINM I1ap, HA OCHOBE IO MEeHblIel Mepe ofHoro yciaosus. [Ipumepom cienyromero
JEeNCTBUs SABJIAETCS NMPEAOTBPAIllCHNUEe MOAAYN MUTAHUA HAa MHAYKLMOHHYIO KaTylKy 16, eciu
KapTPUIK HCHOJNb3YeTCsl. JTO HE IMO3BOJISIET HCIOJIb30BaTh KAPTPUIKH, KOTOpbIE Oojee He
NOJXOMAT IJIsl Harpesa. Pasymeercs, KapTpuIK MOXKHO MCIOJIb30BATh 0OJIee OMHOTO pasa mepen
OTpefieiecHHeM €ero Kak «HCIIOJNIb30BaHHOro»  Kaptpumxka. Ormpenensercs BeIUYHHA
UCTIONIb30BAHUS KapTPHUIKA Mepel TeM, KaK OH CuMTaercs 0Oojee He MOAXOISIINM, HampuMmep,
IpU MOMOLIM MPEABAPUTENBHO 3aJaHHOH IMOPOTrOBOH TEMIEpaTypbl AJs HCMIOIb30BAHHBIX
KapTPUIKEH, U, KOIAa KapTPUIK AOCTUraeT 3TOW TEMIIepaTyphl IIPU HArpeBe OT TEMIEPATYPHI
OKpYy>Karollel cpepl, KapTPUIK CUUTAETCS «UCIOJIb30BAHHBIMY». JTO MO3BOJISET UCIONb30BATh
KapTPUIKH B TEUEHHE JUIMTEIBHOTO MEPHOAA BPEMEHH IMepel TeM, KaK UX CUHTAKT OoJiee HE
MNOAXOASIIMMHU AJIs1 HArpeBa.

Pasymeercs, ecnu kapTpumk 20 onpeaenseTcs Kak HEUCIONb30BaHHBIM, TOI1a YCTPOUCTBO
YIPABJICHUS] BIOUPAET CIEAYIOIINM AEHCTBHEM MOoJady MUTAHUS Ha WHAYKIMOHHYIO KaTyIIKY
16 mo Mmepe HEOOXOAUMOCTH.

B HexoTOpBIX mpuMepax yCTPOWCTBO 1, reHepupymoouiee nap, MMEeT WHAMKATOP HIH
aucriel (He MoKa3aH), KOTOPBIM YKa3bIBA€T IOJIb30BATENIO IO MEHBIIEH Mepe OIHO YCJIOBHUE
kapTpuka 20, onpeneneHHoe yCTpOMCTBOM 13 ynpasieHus.

Ha ¢ur. 4 mokasaH mpumep TOro, Kak ycTpoiicTBo 1, reHepupyroiiee map, padboTtaer ¢
TedyeHrueM BpeMeHu. Korga monb3oBaTenb HCMONB3YET YCTPOWMCTBO, CYLIECTBYET HaudajbHBIN
nepuoa 30 BpeMeHH, B KOTOPOM YCTPOMCTBO pabOTaeT B OJHOM M3 JBYX PEKHUMOB MOIAYH
MUTAHUS. B MIEPBOM pekuMe 32 MOAa4Yu MUTAHHA WK pekuMe 34 MmoJadu MUTAHUS C OBICTPBIM
MOBBILIEHUEM TEMIIEpaTypbl. OJTH PEKUMbl MONAYM THUTAHUS MPUBOAST K IOBBIIIECHUIO
OTCJIEKUBAEMON TEMIEPaTyphl 0 MPEABAPUTENBHO 3aJaHHON TeMIepaTyphl, IPU KOTOPOH, A0
TeX TMOp TMOKAa 3TO COOTBETCTBYET OMpENEIeHHBbIM KpuTepusiM (KOTopble Oojiee moapoOHO
OIMHCaHbl HUXKE), YCTPOHCTBO MEPEKIIIOYAeTCs] U3 padOThl B MEPBOM PEXXHMME IMOAAYH MUTAHHUS
WIN peXHUMe TMOAYM MUTAHUS ¢ OBICTPBIM MOBBILIEHUEM TEMIIEPATyphl BO BTOPOH pekuM 36
MOJA4YU MUTAHMS], B KOTOPOM MOAAEPKUBAETCS OTCIEKUBAEMasl TEMIIEPATypa B MPEIBAPUTEIBHO
33JaHHOM JUala3OHe TEMIEPATyP Ha MPOTSKEHUHU OCTABLIETOCs] BPEMEHH, B T€YEHUE KOTOPOro
NIOJIb30BATENb HCIIOB3YET YCTPOMCTBO 32 OAUH pa3 (3aTspkka 38). AIBTEPHATHBHO B HEKOTOPBIX
clyyasix, Ioclie Mepruosia BpeMEHH, B KOTOPOM YCTPOMCTBO paboTaeT B EPBOM PEXKHUME MOIAUU
IUTaHUs, YCTPOMCTBO MOXKET IPOAOIIKATh paboTy BO BTOPOM pPEXUME IMOAAYM IUTAHHUS B

TeUEeHUe OAHOro ceanca 42. B 3ToM ciy4ae, Hampumep, BTOPOM PEXKHUM IOAAYU IUTAHUS
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NPONOJDKAET OCTaBaTbCsl AKTHBHBIM Ja)k€é B TEYEHHE IIepUOAa BpPEMEHH 0e3 3aTSKKH
(aHamornyHO TpoLeccy, u3okeHHOMy Ha ¢ur. 5). OnmHako, pasymeercs, eCiaHu 3aTsKKa He
MIPOUCXOAUT B TEUEHUE MPEABAPUTENILHO 3aJJaHHOIO NEPUOJA BPEMEHHU, BTOPOH PEXKUM MOAAYU
NUTaHUS MOXKET OBIThb 3aBEpIUEeH, M 3aTeM HEKOTOPOe AKTUBUPYIOLIEe NEeHCTBHE, TaKOe Kak
CleAylollee AaKTUBHUPYIOLEE MACHCTBHUE, MOXKET 3alyCKaTb CHOBA MEPBBIM DPEXKUM MOJAYH
MTUTaHUA.

IlepBeiii pexxuMm 32 momauyud NUTaHUS OTJIMYAETCA OT pPEXUMa 34 MoAauu NUTAHUs C
OBICTPBIM MOBBIIIEHHEM TEMIIEPATYPBI B TOM, YTO, TOJIBKO KOTJa yCTPOHCTBO pabOTaeT B IEPBOM
peXuMe NOJa4Yu NUTAHUs, B JOMNOJHEHUE K YBEIMYEHHMIO OTCIEKHUBAEMON TeMIIepaTypbl 10
MPEeABAPUTENIBHO 3aJaHHOM TEeMIepaTypbl, MPOUCXOAUT OTCIIEKHUBAHHE KOJWYECTBA MUTAHUS,
KOTOpO€ MOAAETCs Ha WHAYKLUUOHHYKO KAaTyIIKy 16 B Te4E€HHE 3TOro Nepuoia BPEMEHH, U
NoJiy4eHrne WHPOPMALMK O TeMIlepaType. 3aTeM Ha OCHOBE 3TOrO ONPEAEISIETCS 1O MEHbIIEH
Mepe OAHO YyCJOBUE HarpeBaemoro kaprpumxka 20. B kxaxaoM W3 mepBOro pexxuma mnojaaqdu
NUTAHUS U PEKUMA TTOIaYH IMUTAHUS C OBICTPBIM MTOBBIIIEHUEM TEMIIEPATYPbl MUTAHUE MTOIAETCS
Ha MHIYKLHOHHYIO KaTyIIKy Ha ypoBHe 1o MeHbllel Mepe 80 % makcuManbHON MOILIHOCTH, C
KOTOpPOM yCTPOMCTBO MOKET MOJABaThb NMUTAHHE HA MHAYKLMOHHYIO KaTyLIKy. 3a CU€T 3TOro
KapTPUIK HarpeBaeTcsi ObICTPO, MOSTOMY IIOJIb30BATENb OMIYIIAET HACTOJNBKO HEOOJBINYIO
3aJIeP’KKy, HACKOJBKO 3TO BO3MOKHO, MEKAY MOIBITKON HCIIONB30BaTh YCTPOHUCTBO U paboTOM
YCTPOMCTBA, KaK OH OKUJAET.

OTOT NpoLecC BBIMOIHAETCS KaXIbIi pa3, KOrna Mnojib30BaTellb UCIOIb3YeT YCTPOHCTBO 1
(T. €. KaXIBIH pa3, KOrja MOoJIb30BaTeNb JENaeT 3aTsHKKY 38), IPU 3TOM KaKI0€ HCIIOIb30BAHHUE
ompenensercss BTArMBaHueM 38 mojb3oBarens uepe3 MyHAIITYK 30 yctpoiictBa. OpHako
NEPEKJIOYEHNe BO BTOPOM peXkUM 36 moJadd MHUTAHMs BBINOJHAETCA TOJBKO TOINA, KOraa
KapTPUAK HE ONpenesieH Kak MCIOJIb30BaHHbIN KapTpumk. Ecnm kapTpuk onpenensercs Kak
WCTOJIb30BAHHBIA KapTPUIK, YCTPOMCTBO MPEAOTBpALIAET MEPEKIIOUEHHE BO BTOPOH PEXKUM
NoJa4u NMUTaHWs. AJBTEPHATUBHO, B HEKOTOPBIX CJIydasx, Ha OCHOBE 3aperuCTPUpPOBAHHOTO
YCIIOBHSI, YCTPOWCTBO YIPABICHUS H3MEHSeT Npodiib HarpeBa (BKIIOYAs MPeKpalIieHnue
HarpeBa) MO3HEW YacTH TEePBOTO PeKMMa TMONA4YM MHUTAHMS, pekuMa 34 MoJadd MUTAHHS C
OBICTPBIM YBEIIMYEHHEM TEMIIEPATyphl W/WIM BTOPOrO peXuMa 36 TOHavd MHUTAHUS TOCTe
ONpeaeIeHusl.

JlelicTBHEM, KOTOPOE ONpeAessieT padoTaeT I yCTPOUCTBO | B mepBoM peskuMe 32 mogadu
NUTaHUS WIA pekuMe 34 moAayu MUTAHUS C OBICTPBIM YBEJIWYEHHUEM TEMIIEPATYpPhl, SBISIETCS
NepPBOE UCIIOIB30BAHUE YCTPONCTBA MOCJIE aKTUBUPYIOLIEro neincTeus 41 B Teyenue ceanca 42.

HepBblﬁ PEXUM nIoAa4Y1 MUTAHUS IPUMEHACTCA MPU YKA3aHHOM IIEPBOM HCIOJIb30BAHUU, U ITPU
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MOCJIEAYIOLIEM HCIOJb30BAHUN MOXXHO NMPUMEHUTh WM MEPBbII PEKUM MOAAYU MUTAHUS WU
PEKUM TOIaYH MTUTAHUS C OBICTPHIM MOBBIIIEHUEM TEMIIEPATYPhI.

Kaxnpni ceanc 42 mnoapasyMeBaeT MEPUOA BPEMEHU MEXKAY MOCIEAOBATEIbHBIMU
axtuupyromumu aerictsusamu 40. IlpumepHoe akTUBHpyOIIEe AEHCTBHE BKIIOYAET HakKaTHE
KHOIIKU.

B mpumepe, moka3zaHHOM Ha (ur. 4, eCTb JONOJHHUTENbHbIE AKTHBHPYIOLIHE COOBITHS.
OnHMM TakMM aKTHUBHPYIOLIMM COOBITHEM SIBISIETCS akTUBHpyromee neiicteue 40 B Buue
3aMEHbI KapTpuaka. B npyrux mpumepax 3TO aKTHBUPYHOLIEe NEHCTBHE MOXET OBITh BBI3BAHO
APYTUM COOBITHEM.

AxTuBupyOmuM aericteueM 40 B BHIE 3aMEHBI KapTPHUIKa MOXKET OBITb PErHCTpaLus
NepPeBO/ia HArpeBaTENbHOIO OTCEKA U3 OTKPBITOTO B 3aKPBITOE MOJIOKEHUE, BCTABKA KapTpUIKa
WUIM CHIJKEHHUE TEeMIepaTypbl BCIENCTBUE YAaleHHs KapTpuaxa. B sTtom mpumepe
NPOUCXOAsIee aKTUBUPYIOLIee AeCTBUE B BHUJE 3aMEHbl KapTpUAXKa NMPUBOIUT K BO3BpaTy
MIPUMEHEHUsI YCTPONUCTBOM | mepBOro pexuma NMoAadu MUTAHUS B HAdajle CIEAYHOLIEro CeaHca
42, xorma aktuBupyomee raeiictBue 40 (Takoe Kak HaKaTHe KHOIKH) IMPOUCXOOUT H/HIIK
cOpacbiBaeT TIOKa3aHUsl CUETYMKA, OTHOCAILIMXCS K KAPTPUIDKY, HANpPUMEp OCTaBLIeeCs
KOJIMYECTBO BPEMEHH HArpeBa WM OCTABLIEECs KOJUYECTBO 3aTSKEK [JIs1 KapTPUAXKA.

B cayuae, ecnu aktuBupyroiee aercteue 40 sBaseTCs akTUBUPYHOLIUM ACUCTBUEM B BUJIE
3aMeHbl KapTpUIKa B 3TOM MPHMEpe, 3TO 00ECIIeYnBaeT CUTHAJ O TOM, YTO, KOTa ClenyoLee
aKTUBUpYOLIee AelcTBUEe 41 MPUHATO, IPUMEHSETCS IEPBBI peXXUM 32 NMOAAYN MUTAHMSI, KOTa
HaunHaeTcsl HarpeB. He3aBUCHMO OT THNA aKTHBHPYIOIIETO NEHCTBUS, KOTOPbIH OOecreYnBaeT
akTuBHpyolee nelictere 40, 3TO MOXKET YKa3blBaTh HA HA4YAJIO C€aHCa. B HEKOTOpBIX nmpumMepax
3TO MOXKET O0eCrne4ynBaThCs HakaTueM KHOmku. CeaHC 3aTeM HA4YMHAETCs, KOrJga MNPUHSTO
clenywolnee akTuBUpyromee nevicteue 41. AxtuBupymoomiee nedicteue 41 Moxker ObITh
obecrieueHo mo0o0i (Gopmoii coObITHS, TakOH Kak HakaThe KHONKW. Eciam akTuBHpyromiee
nevictBue 40 obecreunBaeTCst HAXKATHEM KHOIIKH, APYTOW THI HAXKATHS KHOMKH OOECreunBaeT
akTUBUpymOllee AeicTBue 41, TakOoll KaKk MHO)KECTBEHHBbIE HAXKaTUsl KHOINKH MJIM HAaXKaTHE
KHOTIKM B T€YEHHE IO MEHbIIEH Mepe MpenBapuTEeNIbHO 3aJaHHOrO BpeMeHu. B moboMm ciyuae
aKTUBHpYIOLIee nericTere 41 MpUBOAUT K HaYaly Harpesa (U, ClIEIOBaTEIbHO, CEaHca).

JIOTIOJTHUTENBHBIM aKTUBUPYIOIIUM COOBITHEM 3TOTO NpUMEpa SIBIISETCS aKTUBUPYIOINEE
neiictBue 43 OCTaHOBKH. AKTUBHpYIOLee [AefCTBUE OCTAHOBKM SIBJISIETCS perucTparus
3aBepIICHUS 3aTsDKKU (T. €. 3aBEepIICHUs BTATMBAHMA dYepe3 MyHAINTYK 30, Korza rmosib30BaTesb
IpeKpalaeT BTArMBaHUe). B 3TOM mpumepe 3TO MPUBOAMUT K 3aBEPIIEHUIO BTOPOrO PEKUMA

noaayvu IuTaHusAa U, TAKUM o6pa30M, MNPUBOAUT K NNPEKPALICHHUIO HAI'PEBA.
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Ha ¢ur. 5 nmokazaH BTOpoii mpumep TOro, Kak yCTpOHCTBO 1, reHepHupyromee nap, MOXeT
paborate ¢ TeueHuMeM BpeMeHH. Korpma nonib3oBaTeNb HCIIONB3YET YCTPOHCTBO, CYIIECTBYET
NepuoJ BPEMEHH, B KOTOPOM YCTPOMCTBO paboTaer B nepBoM pexkuMme 32 nmogauu nutanus. Kak
B TpHMeEpe, MOKa3aHHOM Ha (Ur. 4, 3TOT PEXUM IONAYM MUTAHUS NMPHBOAUT K YBEIHYCHUIO
OTCIEKMBAEMON TEMIIEPATyphbl 0 MPEABAPUTENBHO 3aJaHHON TEMIEPAaTypbl MPU KOTOPOH, A0
Te€X TMOp, MOKa 3TO COOTBETCTBYET OIpeneSeHHbIM KPUTEpUsiM (KOTOpble Oojiee MoapoOHO
OIHUCAaHbl HUXKE), YCTPOUCTBO MEPEKITIOUaeTcss ¢ paboThl B IEPBOM PEKUME MOJAYU MUTAHHS HA
BTOPOIl pexuM 36 mojayu MUTaHUS. JTO MOANEPKUBAET OTCIEKUBAEMYIO TEMIEpaTypy B
MPEeABAPUTENIBHO 33JaHHOM AUaIa3OHe TeMIIepaTyphbl B TE€YEHUE OCTABIIErOCs BPEMEHU CEaHCa
42, DTO OTNIIMYAETCsI OT MPHUMEpPA, MOKA3aHHOrO Ha (Ur. 4, TOCKOJIbKY BTOPOH PEKUM MOAAYU
NUTAHUS TTOAJEPKUBAETCS B TEUCHHE OOILIEro KOJIMYEeCTBA HCIOJIb3OBAHHM (T. €. 3aTshKek 38)
ceaHca, HE3aBUCHUMO OT TOrO, 3TO OJHA WJIM HECKOJBKO 3aTsDKeK. Takum oOpa3om, BTOPOIi
PEeXUM NMOAAYN MUTAHUS NPOAOJLKAET OCTABATHCS AKTUBHBIM AK€ B TEYEHUE NEPUOAA BPEMEHU
6e3 3aTspkku. OHAKO, pa3yMeeTcsl, €Cii 3aTsKKa He MPOUCXOANUT B TEUEHHE MPEIBAPUTENBHO
3aJJaHHOTO MIEPUOJIa BPEMEHH, BTOPOH PEKUM IMOJAYN MMUTAHUS MOXKET OBITh 3aBEpIIEH, U 3aTeM
HEKOTOPOE aKTUBHUPYIOLIEE ACUCTBUE, TAKOE KaK CIEAYIOLIee aKTUBUPYIOLIEE NEUCTBUE, MOXKET
3aIyCKaTb CHOBA MEPBBIM PEXKUM MOAAYU MUTAHUS.

Kax B mpumepe, nokasaHHOM Ha Qur. 4, B npuMepe, MOKa3aHHOM Ha (Ur. 5, MO MeHbIeH
Mepe OAHO YCIOBHME HarpesaemMoro kxaprpuaxka 20 3aTeM ONpenenseTcss Ha OCHOBE
OTCIEKMBAHUS KOJMYECTBA IMUTAHUs, KOTOPOE MOJAETCsl HAa MHAYKLUOHHYIO KaTyllKy 16 B
T€YeHHE TMepuojla BPEMEHH, KOrjga OTClIeXHBaeMas TeMIepaTypa YBEJIUYMBAeTCA M0
NPEABAPUTENBHO 33JaHHOW TEMIepaTypbl, ¥ HHPOPMAIMU O TEeMIEpaType, MOJYYEHHOH B
TE€UEHUE 3TOrO NEPUOAA BPEMEHU.

IlepBolii pexxuM MOAaYM MUTAHMS HA WHAYKLUUOHHYIO KAaTyLIKy HAXOJAUTCS HAa YPOBHE IO
meHbineil Mmepe 80 % mMakcuManbHOH (DYHKIIMOHAIBHONH BO3MOKHOCTH, C KOTOPOH YCTPOWCTBO
MOJKET NOJaBaTh MUTaHHE HA MHAYKLMOHHYIO KaTyLIKy. 3a CUeT 3TOro KapTpUIK HarpeBaercs
OBICTPO, TO3TOMY TOJB30BATENb OLIYLIAET HACTOJNBKO HEOOJNBINYIO 3aIePKKY, HACKOIBKO 3TO
BO3MOYKHO, MEXAY TIOMBITKOM HCIONB30BAaTh YCTPOHCTBO M pabOTOH yCTpOICTBA, Kak OH
OXHMJaeT. B ycTpolicTBe ¢ TBEpABIM HCHAPSEMBIM BEIIIECTBOM, €CJIN UCIIOJIb3YEeTCsl PE3UCTUBHBIN
HArpes, B LIEJIOM 3TOT NEPUOJ BPEMEHH COCTaBIsieT Oonee yeM npudamsurensHo 20 cekyHa. [
YCTPOUCTB € TBEPABIM HCMAPSEMbIM BELIECTBOM, HUCIOJB3YIOIIMX TEXHOJOTHIO UHAYKLIMOHHOIO
HarpeBa, HarpeB MOXKET NPUBOAMUTH K JOCTHXKEHHUIO OTCJIEKMBAEMOM TEMIIEPAaTypbl B TCUCHHE

NPUOTU3UTENBHO 3 CEKYH].
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IIpouecc Ha ¢ur. 5 BHINOMHSETCS KaKObI pa3, KOTAa IOJIb30BATEb HAYHMHAET CEAHC
UCTIONBb30BaHUs ycTpoiicTBa 1 (Hampumep, Kbl pa3, KOTJa OCYLIECTBISETCS aKTUBHPYIOLIee
nericreue 40, Takoe Kak HakaTHe KHOIMKM MM npyroe coOwitue). Ecnu Takoe akTuBHpyrOLIee
AEeNCTBUE MPOUCXOAUT, 3TO AKTUBUPYET MNEpPBbIH pexuM 32 nojayu nuraHusa. B TeueHue
BPEMEHH, Korjna ycTpoicTBo | paboTaer B mepBOM pexuMe NOAAYM MUTAHUS, BBIIOJIHSAETCS
omnpeneneHue Jsl ONpPEAeNICHUs] TOTO, SIBJSIETCS JIM KapTPUAXK HUCHOJB30BAHHBIM KapTPUIKEM,
HE SIBJISIETCS JIM WCIOJIb30BAHHBIM KapTpumkeM (W, TakuM o0pa3oM, MpeAcTaBiisieT CoOOH
HEWCIIOJIb30BAHHBIN KAPTPU/IK) UM HE OTCYTCTBYET JIH.

IlepexroueHne BO BTOPOMl pexuM 36 MoJauu MUTAHUS BBIMOJHAETCS TOJIBKO TOTJa, KOrna
KApTPUAK HE ONpelNeNieH KaK HCIOJb30BaHHBIM KapTPUIK, HANpUMEp, €CIH KapTpUIK
ONpeneneH Kak HMCHOJBb30BAHHBIN KapTPUAXK, WIH 3aPErMCTPUPOBAHO, UYTO OH OTCYTCTBYET.
Korna xaprpumk omnpepensiercss Kak HCIONb30OBAHHBIM KApTPUIK WJIM  OTCYTCTBYET,
MPEeNOTBpALAeTCsl MEPEeKIYeHUue YCTPOMCTBA BO BTOPOH PEXHMM MOAAYM  IHUTAHMS.
ATNbTEpHAaTUBHO, B HEKOTOPBIX CIy4asX, Ha OCHOBE 3aperUCTPUPOBAHHOIO YCIOBUS, YCTPONHCTBO
yIpaBICHUS] M3MEHseT Npodrib HarpeBa (BKIOUAs NPEKpallleHne HarpeBa) MO3JHEH 4acTu
NEePBOTO PEXXUMa TOAAYU IMMUTAHUA, pekuMa 34 MOAa4vd MUTAHUS C OBICTPBIM yBEJIUYEHUEM
TEeMITepaTypbl W/WJIH BTOPOTO peknMa 36 mojadu MUTaHUs mocie onpeaeneHus. [lepsoiii peskum
MONAYU MMUTAHUS JEHUCTBYET B TEYEHUE KOPOTKOIO BPEMEHH, HAIIPUMED, B TEUEHUE TPEX CEKYHI
IOCJIE NPUHATUA aKkTUBUpPYro1Lero aenctsus 40. Ilonb3oBaTenb 3aTeM OCYLIECTBIISET 3aTKKY 38
1ocJjie Iepexoaa yCTpoiCcTBa BO BTOPOH peXUM NMOAAYN MTUTAHMUS.

Ceanc B mnpuMmepe, TMOKa3aHHOM Ha (Ur. S5, 3aBepUIAeTCs, KOrna MPOUCXOIUT
aKTUBHpYIOLLEe NelcTBHE 45 3aBeplieHus ceaHca. Takoe akTUBUPYIOLIEe AeMCTBUE 3aBEPIICHUS
ceaHca MPOMCXOAUT, HAPUMEP, KOIAa UCTEKAeT OCTaBlIeecs KOJIUYECTBO BPEMEHH, B TEUCHHE
KOTOPOTO KapTPUIK MOXKET OBITh HAPET. ITO MPUBOAMT K NMPEKPAILEHHIO HATPEBA.

Pasymeercsi, MOXXHO H3MEHSTb AMANA30H TEMIEPaTypbl, B KOTOPOM NOAAEPKUBAETCS
YCTPOWCTBO MpH paboTe BO BTOPOM PEKHME MOJAYU MUTAHHS, HA OCHOBE 3apErUCTPUPOBAHHOTO
THUIA KapTPUIXKA.

B mpumepe, mnpu HUCHNONB3OBAaHWM, W3 HArpeBaTEIbHOIO OTCEKA  YCTPOMWCTBA,
TeHEPUPYIOIIErO Map, MOJb30BATENb YAAISIET KapTPHIK, €clii OH Oonee He Tpedyercs. 3aTem
MOJIb30BATENb BCTABISIET KAPTPUIK B HArpeBaTeNbHBIM OTCEK. g JOCTHXKEHHs 3TOro
MYHALITYK OTCOE€AUHSIOT OT OCTAJIBHOM YaCTU OCHOBHOM 4YaCTH YCTPOMCTBA, M€HEPUPYIOLLErO
nap. OTO NPUBOAUT K OTKPBITUIO HArpeBaTeNbHOIO OTCEKAa M K MOJY4YEHHIO JOCTyna K
KapTpUIKy TMOJb30BaTeNeM. 3aTeM I0JIb30BaTENb BBITATUMBAET KAPTPUIK U3 HArpeBaTeIbHOIO

OTCeKa. 3aTeM MOJb30BaTeNlb pa3MellaeT KapTPUIXK B HAarpeBaTeIbHOM OTCEKEe, U MYHILITYK
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MOBTOPHO MPHUCOEAMHSIOT K OCTaJbHONH YaCTU OCHOBHOI YacTH YCTPOMCTBA, N€HEPUPYIOILEro
nap.

B BapuaHTax OCyILIeCTBIEHHs, B KOTOPBIX MYHAIUTYK 3aMEHEH KPBIIKON (He MOKa3aHa),
WM KPBILIKAa HATPEBATEJIbHOTO OTCEKA MPEAOCTABISETCs B JOMOIHEHUE K MyHAIITYKY B MECTe,
aNbTEPHATUBHOM IO OTHOIIEHUK) K MYHALITYKY, KPBIIIKA MOXET [OBOPAaYMBATbCS Ha3ad U
BIIEpeN JJIi OTKPBITHSI M 3aKpBITUS OTCEKa, NPUYEM BMECTO OTCOEAMHEHUS MYHIIITYKa
KapTpUIK YAANAIOT U3 KaMepbl OTKPBITHEM KpBIIIKM U BBITATUBAHUEM KapTpUIKa
NOJIb30BATENIEM Yepe3 OTBEPCTHE, HA KOTOPOM DPAaCIOJIOJKEHA KPBILIKA, YKa3aHHOE OTBEPCTHUE,
pasyMeeTcsi, HAXOIUTCS B COOOIIEHUN C HArPEBATEIbHBIM OTCEKOM. AJIbTEPHATHBHBIN KapTPUIK
3aTeM MOXKET ObITb BBEIECH B KaMepy BCTaBKOH uepe3 ykasaHHOe oTepcThe. KpbImky 3artem
3aKpPbIBAIOT.

Kak ynoMsiHyTO BbIIIE, aKTUBHPYIOLIEE ACHCTBHE MOXKET ObITh OIHUM M3 psifa COOBITHIA.
Bo3pmem B KkadecTBe MpuMepa, 4YTO AKTUBHUPYIOIIUM JEHCTBHEM SIBJISIETCS 3aKpbITHE
HArpeBaTeIbHOTO OTCEKA;, KOIZla 3TO PErHCTpPHpYeTcs (HampuMep, AaTYUKOM B YCTPOWCTBE,
TEHEPUPYIOIIEM TMap), YCTPOHCTBO YIPABJICHUS BBIIOJHEHO C BO3MOXXHOCTBIO BBI3BIBATH
IIPUMEHEHUE IEepPBOr0 pPEKHMMa IOAAYM IMUTAHUSA, KOrZAa HarpeB IpPHUMEHsIeTCs IepBbIi pas,
BCJIEZICTBHE TOMBITKH MOJIb30BATENs UCIIOIb30BATh YCTPONCTBO, TEHEPUPYIOLIEE Hap.

Ha ¢ur. 6 mnokasan mnpumep mnpouecca, KOTOPbIi MOXeT ObITb BBIIOJHEH C
UCMONBb30BAaHUEM YCTPOMCTBA, FEHEPUPYIOILEro nap, onucaHHoro Bbine. Korga mosne3oBarenb
HA4YMHAET CEAaHC MCIOJIb30BaHUS yCTPOMCTBA, MPOLECC HAarpeBa HAUYMHAETCS AKTHUBUPYIOIIUM
cobpitnem (3tanm 201). AkTuBHpyOInee COOBITHE MOXKET, HamnpuMmep, MNPenCTaBlsiTh COOOi
Ha)kaThe KHOMKH TMojb3oBareneM. Kak H3J10KeHO BbIlE, B APYTHX MPUMEpax aKTHUBUPYIOLIEe
JeMCTBHE MOKET ObITh OJTHUM M3 Psiia COOBITHIA.

Ceanc Moxer OBITb CEaHCOM, B KOTOPOM HCHOJB3YETCSl KapTPUIK, KOTOPBIH paHee
UCTIOJIB30BAJIH, FUTH 3TO MOXET ObITh KapTPHUIK, KOTOPBIH HE UCIOJB30BAIHN, TAKOW KaK HOBBIHA
KapTpUIK WM KapTPUAXK, KOTOPBIM UCHOIb3yeTCs B YCTPOICTBE B MepBbIi pa3. B cinyuae, ecnu
CEaHC sIBJISIETCSA CEAHCOM, B KOTOPOM MCIOJIb3YETCsl KapTPUAK, KOTOPBII paHee HCIONb30BaIU B
HArpeBaTeIbHOM OTCEKe YCTPOWCTBA, HAYAJIO CEaHCa MOXKET OBITh HA3BaHO «IIOBTOPHBIM
HauyajioMm» ceaHca. Eciau ceaHC sBIsieTCd CEaHCOM, B KOTOPOM HCHOJb3YeTCsl KapTPUIK,
KOTOPBII paHee He HCIOJIb30BAIHM B HAIPEBATEJIbHOM OTCEKE, U TaKHUM OOPa3OM OH SIBJISETCS
HOBBIM JIJI1 yCTPONCTBA, TOTJA HAYAJIO CEAHCA MOKET ObITh HA3BAHO «HAYAJIOM» CEAHCA.

Hawyar nu ceaHc uiM NOBTOPHO HayaT, Kak YHNOMSHYTO BbIlE, MPOLECC Harpesa
HauuHaercs. B ogHOM mpuMmepe 3TO mpenycMaTpuBaeT oOecredeHHe M3BECTHOrO KOJINYeCTBa

MUTAHUA TIPpU HU3KOM YPOBHEC IHUTAHUAI, Y4TOOBI NpUBCCTHU K HArpe€By KapTpUIKa B TCUCHUC
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NPEIBAPUTENBbHO 3aJaHHOrO mepuoaa BpeMeHH. CKOpOCTb YBENIUYEHHUs] TEMIIEpaTyphl, TaKXke
Ha3bIBa€Masi «CKOPOCTBIO MOBBILIEHHs TEMIIEPATY PbI», OTCIEKUBAETCS.

C momompio mporecca, TaKoro Kak IpOLecc, U3JI0KEHHBIH BbIIE B OTHOLIEHUU ¢ur. 3,
PErHCTPUPYIOT TUI W/MIM CPOK CIyXObl KapTpumka (3tam 202). B HEKOTOpBIX MpUMEpax 3TO
IpefyCMaTPUBAaET MCIOJIb30BAHUE CIIPABOYHON TaOMMLbI Ui CPaBHEHUS OTCIIEKHUBAEMON
CKOPOCTH TIOBBIIIEHUS TEMIEpPaTypbl € MAaKCUMaJbHOW MOINHOCTBIO, JOMYCTUMOM IS
JaJbHEHIIero Harpesa KapTpHIkKa, KOTopast Obljia OnpeziesieHa Ha OCHOBE paHee OMpPeesIeHHOTO
UCTIBITAHUS HA KAPTPUI’KAX PA3HBIX THIIOB, BKJIOYAs CPOK CITYKOBI, YCIOBHE U PA3HOBUIAHOCTb.

Ecnu 3apeructpupoBaHHbIM TUIT KapTPUAKa HE SBJSIETCS MOAXOASLIUM AJIsl YCTPONCTBA IO
KaKoH-mub0 MpHYMHE, HArpeB MpPEKpAaIlalT, M YCTPOHCTBO NPEAOCTABISET WHAMKALHIO
nosib3oBaremo (3tam 203). B 3ToM mpumepe WHAMKAIUS MOXKET OBITh MPEAOCTaBJICHA B BUIE
cooOImeHusl Ha AWCIUIee, HampuMmep, coolmenus, rnacsmero. «I[loxkanmyiicta BCTaBbTe€ HOBBIM
KapTPUIAD.

Korpa tun xapTpuaxka 3aperucTpupoBaH Kak MOAXOALIMM THUIl KapTpUAXKa, OCTaBLIEECs
BpeMsl HarpeBa WJIM KOJHMYECTBO OCTABIIMUXCS 3aTSDKEK YCTAaHABIMBAIOT HAa OCHOBE THUIA
KapTpUIkKa W/ UM 3aperuCTPUPOBAHHOIO CpoKa ciyskObl (3tanm 204). [IpeanouTuTensHO HTarbl
202, 204 u 205 npoBOAAT B NEPBOM PEXMME Mojauu nutaHus. 110 mepe nponomkeHus ceaHca
YCTPONCTBO MEPEXOAUT OT PeXMMa Hadalla Harpesa B PeXXMM HOPMAaJIbHOI'O pabo4yero Harpesa,
TAKOW Kak BTOPOH peXUM MOAAYU NUTaHUs. B 5T0 BpeMsi NpUMeHseTCsl MaKCUMAaJIbHbIN YPOBEHb
NUTAHKS, MOAXOMAIINI sl KapTpuka. MaKCUMalbHbIA YPOBEHb MHUTAHUS U1 OOECHeYeHus
Harpesa PeryJjJupyrT Ha OCHOBE YCJIOBUS KapTpuika 1o mepe ero usmenenus (3tam 205). Ota
peryaupoBka npoduisi HarpeBa OCHOBAaHA HAa OCTABIIEMCS BPEMEHH WJIM OCTaBLIEMCS
KOJIMYECTBE 3aTSKEK, JOCTYIHBIX IS KapTPUAKa, U JOCTUraeTcsl MPOBEPKOM 3alIOMUHAIOIIETO
YCTPOWCTBA, TOCTYI K KOTOPOMY MOXKET OBITh OCYLIECTBJIEH YCTPOHCTBOM, ISl ONPENEICHUs
MOIXOJAIIEr0 KOJMUYECTBA MUTAHUS, TAKOTO KaK MAKCHUMAaJIbHO JOMYyCTUMBINH YPOBEHb MUTAHMUS,
KOTOpPO€ JOJDKHO OBITh TNPUMEHEHO K KAPTPUIKY C TEM T[EePUOIOM  BpPEMEHH
UCTIOJIB30BAHUS/KOJIMYECTBOM OCTABIINXCSI 3ATSKEK.

OnHOBpPEMEHHO C MPOIOJDKEHUEM PEKUMa HOPMAJIbHOTO padOvyero HarpeBa OTCIIEKUBAIOT
BpEMsi, OCTaBIIEECs JJISI HarpeBa KapTPUAKA, W/HMIH OTCJIEKHBAIOT KOJUYECTBO 3aTSDKEK IS
kapTpumka. IIpoBoasT npoBepKy M1 yCTAHOBJIEHUS TOTO, JOCTUIIIN JIU HYJI OCTABILIEECS BPEMsI
win ocrasmuecs: 3arTsokku (3tam 200). Ecnim ocraBimeecs BpeMsi WM OCTAaBIIHMECS 3aTSKKH
JOCTUIJIN HYJI, HArPEB MPEKPaIlaloT, U YCTPONUCTBO NPEAOCTABISET HHAUKALMIO MOJIb30BATENIO
(oran 203). MHauKanys moip30BaTeN0 MOXKET OBITh TaKOW ke, KaK M KOTAAa THI KapTpUaXKa

3apPErucTPUPOBAH KaK HEMOAXOAALIUN JJIs1 yCTPOUCTBA.
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Ecnu ocraBuieecss Bpemsi WIIM YUCJIO 3aTSHKEK HE JTOCTUIVIO HYJIsL, IPOBOAAT IMPOBEPKY AJIs
YCTaHOBJIEHHUs] TOTO, MPUHATO JIM AKTUBUPYIOLIEE NEHCTBUE OCTAHOBKHU IJIsl MPOLECCa Harpesa
(oran 207). B HEKOTOpPBIX IpUMepax aKTUBUPYIOINEE NEHCTBHE OCTAHOBKH OOECIIEUMBAETCS
Ha)KaTHeM KHOIIKM MOJIb30BaTeNIeM, KOTOpask MOXET ObITh TOH JK€ KHOIKOH, KaK M KHOIIKA,
KOTOpasi oOecreunBaeT aKTHBHPYIOIEEe NEeHCTBHE 3amycka. Eciau NpUHSATO aKTHBHpYHOLIEe
JefcTBUE OCTAaHOBKM, HarpeB mnpekpamaroT (dtan 208). Eciam akTtuBupyromee aeicTBue
OCTAaHOBKHU HE IPHUHSATO, TOTAA NPOLECC MPOAOIIKAT LUKINYECKH, C BO3BPATOM IJIs1 IPOBEPKHU
TOTO, PABHO JIX OCTABLIEECS BPEMs WIM YUCJIO 3aTsKEK HYO, Ha stane 2006.

[Tpu npekparneHun JajibHEHIIero Harpesa BeCch MpoIecc MOXKET ObITh Ha4aT MOBTOPHO,

KOI'Jla IPUHATO ClieAyIolee aKTUBUPYIOLIee AelCTBIE 3amycKa.



DOOPMVIJIA NU30BPETEHHA

VY3en HarpeBa Uil yCTPONCTBA, TEHEPUPYIOLIETO Nap, MPUYEM Y3€J HarpeBa CONEePIKUT:

YCTPONCTBO HAarpeBa, BBIIOJHEHHOE C BO3MOXKHOCTBIO  HarpeBa, IpuU
UCIIOJIb30BAHUH, OCHOBHOM 4YacTH, OCHOBHYKO 4YacCTh, COJEPXKAIIYID HCHapseMoe
BEILECTBO, PACMOJIOKEHHOE, MPH HCIOJIb30BAHUM, B HArpeBaTeIbHOM OTCEKE y3Ja
Harpesa, mnmpu 5TOM y3€J Harp€Ba BBINMOJHCH C BO3MOXKHOCTBIO MOAAYU IMUTAHHA, IIPHU
WCIIOJIb30BaHUM, HA YCTPOWCTBO HarpeBa AJjisl HarpeBa OCHOBHOM YaCTU WJIU BBITIOJIHEH C
BO3MOJKHOCTBIO IMMOJa4Yu NHUTAHHA, IPU HUCIOJb30BaHUH, HAa OCHOBE IPEABAPUTEIIBHO
3aJJaHHOTO MPOQUIIS MOJAYM MHUTAHHS, MPUYEM YKa3aHHbBIH NpOQWIb MOAAYH MUTAHUS
HACTPOEH il oOOecriedyeHus] MpPenBapUTENIbHO 3adaHHOrO mnpoduis Harpesa s
OCHOBHOM 4acCTH;

JaTYUK TEMIIEPATYPhIL, BBIIOJIHEHHBIA C BO3MOXKHOCTBIO OTCJIC)KUBAHUSA, IPU
HUCIIOJIb30OBAHUHU, TEMIICPATYPhI, OTHOC;[H.IGfIC;I K Harpe€By Ha OCHOBHOH 4qaCTH, Npuicm
uH(pOpPMALIUS O TEMIEPAType, OTHOCSIIASICS K HATPEeBY HA OCHOBHOM YaCTH, MOXKET OBbITh
OmnpenesieHa Ha OCHOBE OTCJIEKMBAEMOUN TEMITEPATYPhI, U

YCTPOMCTBO JAOCTyNAa K 3alOMUHAKOLIEMY YCTPOWCTBY, BBIIIOJHEHHOE C
BO3MOXXHOCTBI) OCYILIECTBJIEHUsI AOCTYIA, NPU HCMIOJb30BAHUM, K 3alIOMHHAOLIEMY
YCTPOMCTBY, KOTOPOE COAEPKUT COOTHOLIEHHE MeXAy HH(popmamueid o Temreparype,
KOJIMYECTBOM THTAHMs, KOTOPOE MOMAETCS Ha YCTPOWCTBO HArpeBa, HIIM MpoduiemMm
MUTAHUsl, KOTOPOE IMOAAETCS HAa YCTPOMCTBO HArpeBa, U MO MEHbLIEH Mepe OJHUM
YCJIIOBUEM, TPH 3TOM IO MEHbINEH Mepe OIHO YCJIOBHE BKIIOYAET CPOK CIYKOBI

OCHOBHOI YaCTH WJIX THIT OCHOBHOM YaCTH, UJIM HAJIHMYHE OCHOBHOM YaCTH.

V3en Harpesa 1o 1. 1, OTIMHAIOIMIACS TeM, YTO HH(POPMALIUS O TEMIIEPATYPe BKIFOUAET

CKOPOCTb U3MEHEHMsI OTCIIEKUBAEMON TeMIIepaTyphl.

V3en HarpeBa 1o m. 1 win 1. 2, OTIMYAOIIHUACS T€M, YTO WHPOpPMALHS O TEMIeparype

BKJIFOYAET TEMIIEPATypy NOBEPXHOCTU OCHOBHOU YaCTH.

VY3en HarpeBa mo J0OOMy W3 MNPEABIAYIINX MYHKTOB, OTJIUYAIOIIUNCS TEM, YTO IO
MEHBIIeH Mepe OMHO YCJIOBHE MOXKET ObITh OMpeAesieHO HCXOAs W3 HUH(POpPMAILUU O

TEMIICPATYPE U KOJIUYCCTBA IMUTAHUA, MNOAAaBA€CMOr0 Ha yCTpOﬁCTBO Harpesa, HWJIN
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npoduis MHUTaHMS, MOAABAEMOr0 Ha YCTPOWCTBO HArpeBa, HA OCHOBE COOTHOLICHMS,

COZIePIKAIIEroCs B 3aIIOMUHAIOIIEM YCTPOICTBE.

VY3en Harpesa 1o 1. 4, OTIIMYAIOIIMNACSA TE€M, YTO IO MEHBLIEH Mepe OJHO YCIOBUE MOXKET
OBITb ONpeneNeHo Ha OCHOBE IOPOrOBOW TeMmeparypbl Uil HMHPOPMALUH O
TEMIIEPATYPE, U IPCANTOUTUTCIIBHO CYIIECTBYCT MHOKECTBO IMOPOTrOBLIX TEMIIEPATYP: IO
MEHbIIeH Mepe OZIHA IOpPOroBasi TEMIIEPATYpa, ONPENesoas CPOK CIIy>KObI OCHOBHOMN
YacTH, IO MEHbLICH Mepe OJHa MOPOroBasi TEMIIEePaTypa, ONPENessIFoIas TUIT OCHOBHON
YacTH, M IO MEHbIIEeH Mepe OJHA NOPOroBas TEMIIEPATypa, ONPENeNsFoInas HaJHdue

OCHOBHOMU YaCTH.

VY3en Harpesa no . 4 Wi . 5, OTIMYAIOIIMICS TEM, YTO [0 MEHbIIEH Mepe ABa U3 CPOKa
CJTy>kObI OCHOBHOH YacTH, TWUIA OCHOBHOW YaCTH M HAJIWYUS OCHOBHOH YacTH MOTYT

OBITH ONpesieNIeHbl OTHOBPEMEHHO.

V3en HarpeBa mo JMOOOMY M3 TNPEABIAYIIUX IYHKTOB, OTJIMYAIOIIUICS TEM, YTO
JOTIOJIHUTEIBHO COAEPKUT YCTPONCTBO YMpPAaBJIEHHS, BBINIOJHEHHOE C BO3MOXHOCTBIO
OTIpENeNIeHUs, TPU HCMOJNb30BaHUM, HMH(POPMALMM O TeMIlepaType, OTHOCALIeHcs K

HarpeBy Ha OCHOBHOW YacCTH.

V3en Harpesa Mo M. 7, OTJIUYAOLIMNACS TEM, YTO HAa OCHOBE HH(OPMAIIUH O TEMIIEpaType
YCTPOMCTBO  yNpaBIE€HUS  BBIIIOJHEHO C BO3MOXHOCTBIO  ONpENENeHUs, IpU

HCIIOJIb30BAHUY, CIEAYIOLIEro NeHCTBUS y3J1a Harpena.

VY3en HarpeBa mno M. 8§, OMIMYAKOLIMICS TEM, 4YTO HA OCHOBE COOTHOLIEHHS,

>
CoiepaKallerocs B 3allOMHHAIOLIEM YCTPOMCTBE, YCTPOWCTBO YIPABIEHUs BBIMOJIHEHO C
BO3MO)KHOCTBIO IIPEOTBPALIEHMs], IPU UCTIOIb30BAHUH, [TO1a4X TUTaHUsI Ha yCTPOMCTBO
HarpeBsa, KOT/1a CPOK CIIy KObI OCHOBHON YacCTH OOJIbIIE, YEM ITOPOTOBBIN CPOK CITYXKOBI, U
BBIMIOJITHEHO C BO3MOJKHOCTBIO IOJA4YM MUTAHUA, NPU HCHOJb30BAHUU, HA YCTPOMHCTBO

Harpesa, KOrjia CpOK CIIy»KObl OCHOBHOH YaCTH MEHbIIIE, YeM MOPOTOBBINA CPOK CITyKOBI,

WJIN KOTJa THUIT OCHOBHOH 4acTH OMPEACIICH KakK HeHOI[XOI[SILLII/Iﬁ THII.
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11.

12.

13.

V3en Harpesa mo J000OMy U3 MPEABIAYLIMX IYHKTOB, OTJIUYAIOLIUIICA TEM, YTO y3el
HarpeBa MMeEeT MEePBbIH PEXXUM MOJA4YM MUTAHUA U BTOPOH PEXHUM MOAAYM NMUTAHUSA, U
OpU 5TOM TMEPBBbIM PEXKUM MOAAYM MHTAHUS HACTPOEH [Js1 MNPUMEHEHHUs, IIpHU
HCIOJB30BAaHUH, BO BPEMsl HarpeBa OCHOBHOHM 4YacCTH, U BTOPOH PEKUM NOAAYU NMUTAHUSA
HACTPOEH ISl IPUMEHEHUs], MPU UCIIOJIb30BAHUH, N1OCJIE MPUMEHEHHs NIEPBOrO pexuMa
NOJAaYM MHUTAHUS, YTOOBI MOAJEPKHBATH OCHOBHYK) 4YacTb MpPH TEMIEpaType B
IIPEIBAPUTENIBHO 33JaHHOM AUana3oHe TEMIEPaTyp, NPEANOYTUTENBHO, KOTTIa B IEPBOM
pexXuMe MOoJa4du MUTAHMS y3eJl HarpeBa HACTPOEH A MOojadu no MeHblued mepe 80

nporeHTOoB (%0) MOJHOM MOLITHOCTH HAa YCTPOWCTBO HarpeBa.

¥3en narpesa no n. 10, OTIMYAIOIIMICSA TE€M, YTO MO MEHBIIEH Mepe OIHO YCJIOBHE
MOKET OBITh ONpeNeeHO HCXOns W3 WH(POPMAIMU O TeMIepaType U KOJUYeCTBa
MNUTAHWA, IIOJaBACMOI'0 Ha yCTpOfICTBO Harpesa, Ui HpO(l)I/IJ'Iﬂ MUTAHUA, IIOJaBaCMOro Ha
YCTPOMCTBO HArpeBa, B NEPBOM PEXUME MOJAauYM NMUTAHUS HA OCHOBE COOTHOLLIEHWS,

COZIEPIKAIIEroCs B 3aIIOMUHAIOIIEM YCTPOICTBE.

V3en narpesa no n. 10 umm n. 11, oTauyaromuiicss TeM, 4TO NEPBBIA PEXUM MOAAYU
NIUTaHWsT HACTPOEH AJid NMPUMEHEHUs B OTBET HAa AKTUBMPYIOIEE IEHCTBUE, MPUYEM
AKTUBUPYIOLEE JEHCTBUE OIpeneNseTcs Ha OCHOBE M3MEHEHMsI OTCIEXKHBAEMON
TEMIEpPaTypbl WJIM HU3MEHEHHUs] COCTOSIHHUS IEpPEKJII0YaTelis, BBI3BAHHOIO JAEHCTBUEM

MMOJIb30BATEJIA.

V3en HarpeBa mo JHOOOMY M3 MPENbINYIIUX MYyHKTOB, OTJIMYAOIIHUNCS TEM, YTO Y3el
HarpeBa sBJISIETCS Y3JIOM HMHAYKLMOHHOIO HArpeBa, YCTPONCTBO HAarpeBa sBJSAETCA
YCTPONCTBOM MHAYKLIMOHHOIO HAarpeBa, OCHOBHAsl 4YaCTh [OINOJHUTENIBHO COINEPXKUT
WHAYKLMOHHO HAarpeBaeMblii TOKONPHUEMHHK, YCTPOMCTBO HHAYKLHMOHHOIO Harpesa
BBIIIOJIHEHO C BO3MOXHOCTBK) HArpeBa, IPH HUCHOJb30BAHUH, WHAYKLIMOHHO
HarpeBaeMoro TOKONPHUEMHHKA OCHOBHOW 4YacTH, Yy3€Jl Harpesa BbIIOJIHEH C
BO3MO>KHOCTBIO MTOAAYU MUTAHUS, IPU UCIOAb30BAHUH, HA YCTPONCTBO UHAYKLHOHHOTO
Harpesa Uil Harpesa MHAYKLIHUOHHO HArpeBaeMoro TOKONPUEMHMKA, AATUUK

TEMIICPATYPbl BBIMIOJIHEH C BO3MOXHOCTBIO OTCJICKNBAHWA, IMPU HUCIOJb30BAHUN,
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15.

16.
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TEMIIEPATypPbl, OTHOCALIEHCS K TEIUly, KOTOPOE INeHEePUPYET TOKONPUEMHHK, IPU 3TOM
uHpOpMaLUs O TeMIeparype, OTHOCAINAsACA K TeIuly, KOTOpO€ TIe€HepHpyeT

TOKOIIPUEMHHK, MOXKET OBITh onpeaciicHa UCXoas us OTCJIEKUBAEMOM TEMIICPATYPhI.

Crnioco0 ompeneneHusi yCIOBUS OCHOBHOHM 4YacTH, NMPUYEM OCHOBHAs 4YacThb CONEPIKUT
UCTapsieMOe BEIECTBO, MPHU 3TOM CITOCOO BKITHOYAET:

HarpeB OCHOBHOW 4aCTH yCTPONCTBOM HarpeBa MOCPEICTBOM MOAAYU MUTAHUS Ha
YCTPOMCTBO HarpeBa,

OTCJIC)KMBAHUE TEMIIEPATYpPbl, OTHOCSLIEHCA K HarpeBy Ha OCHOBHOM 4YacTH,
npudeM HHQOpPMALHST O TEMIEpaType, OTHOCSINAACS K HArpeBy Ha OCHOBHOHM YacTH,
MOKET OBITh OTpeeieHa UCX OIS U3 OTCIICKUBAEMON TEMITEPATYPHI,

OCYILLECTBJIEHHE  JOCTyNa K  3alOMHHAIOIIEMYy  YCTPOMCTBY, MOpHUYEM
3aTIOMUHAIOIIEe YCTPOWCTBO CONEPKUT COOTHOLIEHHEe Mexay wuHpopmammein o
TeMrnepaTrype, KOJUYECTBOM MUTAHMs, KOTOPOE MOJAETCs Ha YCTPONCTBO Harpesa, Wid
npoduIeM MUTaHUs, KOTOPOE IMONAETCs Ha YCTPOWCTBO HArpeBa, W MO MEHbBIIEH Mepe
OITHUM YCJIOBHEM, TIPH 3TOM IO MEHbBIIEH Mepe OJHO yCIIOBHE BKIIFOYAET CPOK CITYKObI
OCHOBHOM 4YacTH HJHA THII OCHOBHOM 4YaCTH, WJIM HaJH4Yhe€ OCHOBHOM YacTH, KOrja
NPUMEHSIEMbIN YKa3aHHBIM MPOQIb MOJauud MUTAHUS O0ECIEeYMBAET MPEIBAPUTEIBHO
3aJaHHbIN PO UIIb HATPEeBa OCHOBHON 4acTH; U

OmpenesieHue IO MEHbIIeH Mepe OAHOrO YCJIOBHS Ha OCHOBE COOTHOLIEHUS,

COIECPKALICTOCA B 3alIOMHUHANOIIEM YCTpOfICTBe.

Cnoco6 mo mn. 14, OTIMYAKOINMICS TEM, YTO JOIOJHHMTEIBHO BKJIHOYAET,
MPEANOYTHUTEHPHO B Hadalie HArpeBa, YCTAHOBKY OCTABIIEHCS BEJIMYMHBI HArpeBa IJIst
OCHOBHOW 4YaCcTU HAa OCHOBE COOTHOINEHUsS MEXKIy WH(POpMALMell O TeMIeparype,
KOJIMYECTBOM TMHUTAHUS, KOTOPOE TMONAETCS Ha YCTPONCTBO HarpeBa, WM mpoduiieM
MTUTAHKSI, KOTOPOE MOAAETCs HA YCTPONUCTBO HArpeBa, U CPOKOM CITyKObI OCHOBHOW 4acTH

B 3aIIOMUHAIOLIEM YCTPONCTBE.

Cnocob mo m. 14 wnu m 15, OTAMYAIOIIUICS TE€M, YTO AOIMOJHHUTENBHO BKIIIOYAET,
MPEANOYTUTENBHO B HA4YaJle HarpeBa, ONpPeesICHUe MAaKCUMAJIbHO JONYCTUMOIO YPOBHS
MUTAHUS Ui OCHOBHOW YaCTH HA OCHOBE COOTHOIIEHUS Mexay wuHpopmanmein o

TEeMIIEpaType, KOJINYECTBOM MHUTAaHUsA, KOTOPOE MOAAETCsS HAa YCTPOWCTBO HArpeBa, WU
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npoduIeM MUTaHUs, KOTOpPOE TOAAEeTCS Ha YCTPOWCTBO HArpeBa, U CPOKOM CITYKOBI

OCHOBHOM 4aCTH B 3alIOMUHAIOLIEM YCTPOMCTBE.

17. YcTpoicTBO, reHepupyrollee rnap, coaepxaliee:
y3eI Harpesa 1o jrobomy u3 . 1-13;
HarpeBaeMbIil KAPTPUIDK, PACTIONOKEHHBIM BHYTPH HArpeBaTEIbHOTO OTCEKa y3JIa
Harpesa,
Bl'[yCKHOfI KaHaJ JI1d BO34yXa, BBITTOJTHEHHBIN C BO3MOYKHOCTBIO nomadyu BO3ayxa
B HaneBaTeHbeIﬁ OTCEK, U
BBIITYCKHOM KaHAJ AJIs1 BO3yXa, HaXOASALIUNICS B coo01enuu ¢ HarpeBaTEIbHbIM

OTCEKOM.
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Y3en Harpesa ang ycTpoucTBa,
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