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H300peTenne 0THOCUTCS K Y31y UHIYKIIMOHHOTO HAarpeBa AJis YCTPOIHCTBa, TCHEPUPYIONIEro map. Y cTpoi-
CTBa, B KOTOPBIX TIPOMCXONT HATPEB, a HE CTOPAaHUE, BEIIECTBA I 00pa30BaHUs BIBIXaeMOTO Tapa, CTAIU IMO-
MyJSIPHBIMU Y TIOTPEOUTENEH B TIOCIICAHHE TOBL.

B Takmx ycTpoicTBaxX MOXKET HCIIOIB30BATHCSA OAMH W3 Psla Pa3IMdHBIX TOIXOIO0B Ui MOABOAA TeTa K
BermecTBy. OIWH Takoil MOIXOM 3aKII0YAaeTCsl B YCTPOHCTBE, TEHEPUPYIOMIEM Iap, B KOTOPOM HCIIONB3YETCS
cucTeMa WHAYKIHMOHHOTO HarpeBa. B Takom ycTpoiicTBe MHIYKIIMOHHAs KaTyIlKa (anee TakKe Ha3bIBaeMas
WHIYKTOPOM) IPEIyCMOTpPEHa ¢ YCTPOHCTBOM, M TOKOIMPHUEMHHK MPEIYCMOTPEH C BEIIECTBOM ISl TCHEPHPOBa-
HUS Tapa. DJICKTPOIHEPT s MOJAeTCA Ha MHAYKTOP, KOT/Aa MOJB30BATENb aKTUBUPYET YCTPOHCTBO, KOTOPOE, B
CBOIO OYepellb, CO3IaeT AIEKTPOMArHUTHOE Mojie. TOKONPHEMHHUK CLEIUIICTCS C MOJeM M TEHEPUPYET TEIlIo,
KOTOpPOE MepeacTCs BEIISCTBY, M IO Mepe HarpeBaHUs BEIECTBA 00pazyeTcs nap.

Takoi MOAXOH MMEET ONMpPEICIICHHBIN MOTCHIMAT IS 00CCIICYCHUS JIYYIIeT0 KOHTPOJISA 32 HAarPEBOM, W,
CJIeJIOBATENILHO, 32 TeHepUpOoBaHueM mapa. OIHAKO Ha MPAKTUKE TAKOW IMOAX0]] MOXKET MPUBECTH K MOIYICHUIO
OTHOCHUTEIILHO TPOMO3KOTO YCTPOUCTBA ¢ OOJBIIMM KOJHMYECTBOM KOMIIOHEHTOB. DTO MOXET CAENATh €ro J0-
pOTUM JUIS M3TOTOBJICHUS W HEYINOOHBIM JUI TIOJNB30BaTEICH, KOTOPBIC PACCYMTHIBAIOT HA MPOCTOC M KOMITAKT-
HOE yCTPOICTBO.

[Tonmp30BaTeny 0XHUIAIOT, YTO TAKOE YCTPOWCTBO OyneT mepe3apspKaeMbIM, TaKuM 00pa3oM, JKeJIaTelnbHO
MPEIOCTaBUTh OE30TACHYIO W HA/ICKHYIO CUCTEMY JUIS TIepe3apsaaKd yCTPoiicTBa, TeHepupylomero map. OgHako
YCTaHOBKA TaKOW CHCTEMBI Iepe3apsaKi BMECTE C Iepe3apsHiKaeMbIM HCTOYHHKOM ITHTAHUS MOKET MPHUBECTH K
emie 60JIBIIEMY KOJTHYECTBY KOMITOHEHTOB B TPOMO3/IKOM H TSDKEJIOM YCTPOMCTBE.

Hacrosmee n300peTeHne cTpeMUTCs HHUBEIHUPOBATh MO MEHBIIEH Mepe HEKOTOpPhIe M3 BHINICYKa3aHHBIX
npoGiem.

Kpartkoe onucanne n300pereHus

CornacHo MepBOMY acCIEKTY HACTOSIIETO M300PETCHUS MpEeIaracTcsl y3el WHAYKIMOHHOTO HarpeBa Jyis
YCTPOWCTBA, TCHEPUPYIOUIECTO Map, MPUYEM y3ell HarpeBa COJICPKHUT IMepe3apsuKacMblil MCTOUYHUK THTAHUS W
WHIYKIIMOHHYIO KaTYyIIKy; MPH 3TOM WHIYKIIMOHHAS KATYIIKa BBIMOJHCHA C BO3MOXXHOCTBHIO HArpeBa, MPH HC-
MOJIF30BAHNH, TOKONIPUEMHHKA, a TaKXKe BBITIOJTHEHA C BO3MOXHOCTBIO IIPHEMa, MIPU MCIIOJIB30BAaHHUH, dJICKTPO-
MarHUTHOTO TIOJISI, TEHEPHUPYEMOTO BHEIITHUM MCTOYHUKOM, JIUISI 3aPSAKH NCTOYHHUKA TUTAHUS.

Hcnonp30Banne MHAYKIIMOHHOM KATYIIKH KaK JJIS U3IYYeHUs, TaK U I IPHEeMa 3JIEKTPOMAarHUTHOTO T10-
JIs1, TTO3BOJISIET HA/IEKHO 00CCIICYNTh HHAYKIIMOHHBIM HATPeB W MHAYKIIMOHHYIO 3apsIKy OT OZHOTO WU TOTO K€
3JIEMEHTa B YCTPOMCTBE, TEHEPUPYIOIIEM Tap. DTO MPUBOIUT K YMEHBIIEHHOMY KOJHMYECTBY KOMIIOHEHTOB, YTO
yIIydIIaeT pa3Mepsl, Bec, ce0ecCTONMOCTh B Oe30MIaCHOCTh YCTPOUCTRA.

ToKOmpUEMHHK MOKET COJCPKATH OJTHO WIIH HECKOJBKO, HO O€3 OTpaHUYCHUs, U3 aTFOMHUHUS, JKeJe3a, Hu-
KeJIsl, HepKAaBCIOIICH CTalld M UX CIUIABOB (HampumMep, HuXpoma). [Ipu nmpuMeHeHHH 3IIEKTPOMArHUTHOTO MOJIS
BOJIM3M HEro TOKOMPHEMHHUK MOXET TeHEpHUPOBaTh TEIUIO Onarojaps BUXPEBBIM TOKaM M MOTEPSIM HA MarHWT-
HBIN TUCTEPE3UC, PUBOISAIINM K IPEOOPA30BAHHUIO SHEPTHU U3 ICKTPOMATHUTHOU B TCILIOBYIO.

[IpenqnovTuTeNnsHO y3e HHIYKIIMOHHOTO HATPEBA OMOJHUTEIHHO COACPIKUT HHBEPTOP, BBHIIOJHEHHBIN C
BO3MOXKHOCTBIO TIPe0Opa30BaHusl MOCTOSTHHOTO TOKa OT UCTOYHHUKA MUTAHUS B TIEPEMCHHBIA BRICOKOYACTOTHBIN
TOK; BBINIPSIMHUTENb, BBHIIIOJTHEHHBIH ¢ BO3MOXKHOCTBIO NPEOOpPa30BaHUS MEPEMEHHOTO BBHICOKOYACTOTHOTO TOKa
OT WHIYKIIMOHHOH KaTYIIKH B IIOCTOSTHHBIA TOK; M YCTPOIMCTBO YIpaBIeHUS HHIYKIHEH, BBITOJHEHHOE TaK, YTO,
MIPY WCTIOJB30BAHWHU, OHO HAXOIHUTCS B DJEKTPUICSCKOM COCAMHCHHH C MCTOYHHKOM NHTAHWSA, WHAYKIIMOHHON
KaTyIIKOW, BRIIPSIMHUTENIEM U C HHBEPTOPOM TaKUM 00pa3oM, 4TOOBI, IPH MCTIOIBb30BaHUH, TIEPEMEHHBIA BBICO-
KOYaCTOTHBIH TOK MOXHO OBUIO M30HMpaTeNhbHO IMOJaBaTh Ha MHAYKIWOHHYIO KaTYIIKy, W TOKOTIPHEMHHK MOT
WHIYKIIMOHHO HArpeBaThCs MHIYKIIMOHHOM KATYIIKOHN W, IPHU WCIIOJB30BAaHUH, MTOCTOSHHBIA TOK MOXHO OBLIO
U30MpaTeIbHO MOJABaTh HA WCTOYHHUK MHUTAHUS, KOTAAa MUTAHUC MPUHUMACTCS HA WHAYKIUOHHOU KATYIIKE B
BUJIC AICKTPOMATHUTHOTO TIOJISI, TCHEPUPYEMOT'O BHEITHUM HCTOYHHUKOM, JIJISI HHAYKIIMOHHOW 3aps KN HCTOYHH-
Ka TTUTaHUS.

YCTpOWCTBO yNpaBIICHHUS] HHAYKIUCH MPEIOCTABISCT CPEACTBO JUIS YIPaBICHHUS WHAYKIIMOHHOW CIIOCO0-
HOCTBIO y3J1a HarpeBa IMyTeM W30HpaTeIbHOMN MOJa4d JICKTPUIESCKOTO TOKA Ha MHAYKIIMOHHYIO KATYIIKY H HC-
TOYHHK MUTAHUSA. DTO MMO3BOJSET IOIB30BATEINIO YCTPOUCTBA AIPPEKTUBHO YIIPABIATH CTETICHBIO ()yHKIIHOHAIIH-
HBIX BO3MOKHOCTECH KaK HarpeBa, TaK W 3apsAOKH IMOCPEACTBOM HHIYKIIMOHHON KAaTYIIKH, a Takke MOIaBaTh
SIEKTPUUYECKUI TOK TOJNBKO KOTZA 3TO HE00X0oAnMo. 3a CYET HWCIOJB30BAHUS OJHOTO OJIOKAa YHpaBICHUS UIA
yrOpaBiIeHus IByMs (QYHKIIMOHATEHBIMA BO3MOYKHOCTSIMH ITOCPEICTBOM MHIAYKIMOHHOW KATYIIKH YMEHBIIACTCS
KOJINYECTBO KOMITOHEHTOB ¥ MOBHIIIAETCS 0€30TacHOCTh y371a HarpeBa. BHeapeHne HHBEPTOPa M BRIIPSIMUATEIIS
SBIISICTCS MPENMYIIECTBEHHBIM B HEKOTOPBIX CHTYalUsAX, KOT/a B MpeaesiaX y3jia HarpeBa TpeOyeTcs mepeKitio-
YCHHE MEKIY TIEPEMECHHBIM M MIOCTOSIHHBIM TOKOM.

VY3en MOXeT OBITh BEINOJIHEH C BO3MOXKHOCTBIO PaOOTHI, TPH UCIIOJIE30BAHHUH, C IEPEMEHHBIM 3JICKTPO-
MarHUTHBIM I10JIEM, HUMEIOIINM IJIOTHOCTh MATHUTHOTO MOTOKA OT puOnu3uTensHo 0,5 Ti g0 npubIu3uTensHo
2,0 Tn B TOuke HAMOOMBIICH KOHIICHTPAIIHH.

VIcTOYHMK TUTAaHUS W CXeMa MOTYT OBITh BBHITIOJIHEHBI C BO3MOXKHOCTBIO PAOOTHI Ha BBICOKOW YacTOTE.
OOBIYHO UCTOYHUK MTUTAHUS U CXEMa MOTYT OBITh BEITIOJTHEHBI C BO3MOXHOCTBIO Pa0OTHI HA YaCTOTE OT MPHOIIH-
sutensHo 80 1o mpubnmsutensHo 500 K1, mpeAmoYTUTE I HO OT MPUOIM3HTEIsHO 150 1o mpubmm3uTensHO 250
k[, 6osree mpeanoututensHo 200 kI

-1-



043343

XO0Th MHIYKIIMOHHAS KATYIIKAa M MOXET COACPIKATh JIF000M MOAXOIIIINN MaTepuall, 0OBIYHO MHAYKIIHOH-
Hasl KaTyIIKa MOXKET COJCPKATh BRICOKOYACTOTHBIH OOMOTOYHBINA IPOBOJ MIIM BEICOKOYACTOTHBIN 0OMOTOUHBIN
KaOesb.

XOoTs y3enl HarpeBa MOXKET MPUHUMATH OO0y (OpMy M BHI, OH MOXET OBbITh BBITTOJIHEH TaK, YTOOBI
UMETh 10 CYNIECTBY BWJ MHAYKIIMOHHON KATYIIKH, JJIsI YMEHBIICHHS YPE3MEPHOT0 MCIOIb30BaHUsI MaTepraa.
[peanoyTuTenbHO MHAYKIIMOHHAS KATYIIKa HMEET TI0 CYIIECTBY [MIHMHAPHIECKYIO hopMy.

Kpyrioe nonepeyHoe cedeHUe HMWIMHAPUYSCKOW MHAYKIIMOHHOW KATYIIKH SBJSIETCS ONTHMAIBHBIM JUIS
BCTaBKHU 0JI0Ka, TTOUICXKAIIET0 HHAYKIHOHHOMY HArpeBy, 1 PaBHOMEPHOTO HarpeBa OJIOKa, U IaeT B PE3yJIbTaTe
(hopMmy y31a HarpeBa, KoTopas yA00Ha sl YACPKUBAHUS MTOJTb30BATEIICM.

[IpeanovTuTeIHO UHBEPTOP U BBIMPSIMUTEI MPEICTABISIOT COOOH OJMH M TOT JK€ 3JICMCHT, BBHIIIOJHCH-
HBIH C BO3MOKHOCTBIO H30MPATEIFHOTO MPeoOpa30BaHus MMOCTOSHHOTO TOKA OT UCTOYHUKA ITUTAHUS B TICPEMCH-
HBIH BBICOKOYACTOTHBIN TOK U M30MPATEIHLHOTO MPeoOpa30oBaHUs MEPEMEHHOTO BEICOKOYACTOTHOTO TOKA OT MH-
JYKIIMOHHOM KAaTYIIKU B IIOCTOSHHBIH TOK.

IMockonbky (QYHKIIMOHAIBHBIC 33J]a4d WHBEPTOPA M BBIIPSIMHUTEIIS MPH TMEPCKIIOUCHUH MEXIY TOCTOSH-
HBIM TOKOM M TIEPEMEHHBIM TOKOM IIPEJICTABISIOT CO0O0# 10 CYIIECTBY CXOKUE (YHKIIMH, BOCIPOU3BOIUMBIC B
00OpaTHOM TOpsI/IKE, MOYKHO 3aJeCTBOBATh OJWH DJIEMEHT JJIsl IpeoOpa3oBaHMsl MOCTOSHHOTO TOKA B OJHOM
HAINpaBJICHUH U JUIS BBINPSMIICHHS NEPEMEHHOTO TOKA B JPYrOM HaIlpaBiICHHH. DTO 00ECne4YrBaeT MpoCToe H
HaJIe)KHOE PeIleHHE ISl CHUKEHHS CeOECTOMMOCTH M KOJIMYECTBa KOMIIOHEHTOB B y3Jie HarpeBa, U MPUBOIMT K
MOJYYSHHIO 3HAYUTENLHO 00JIee KOMIIAKTHOTO | JIETKOTO YCTPOHCTBA.

VY3en HarpeBa MOMKET 3apshKaThCsl 32 CUET Pa3MEIN[CHUs] BHEUIHEr0 MCTOYHHUKA AJIEKTPOMArHUTHOTO MOJIS
PAAOM C HHAYKIIMOHHOW KaTymikoi. OOBIYHO BHEITHUA HCTOYHHK MOXKET COJICPIKATh BHEITHIOK HHIYKIIMOHHYIO
KaTyIIKy JUIS IpUeMa U Mepelavd JIEKTPOMArHUTHOTO MOJisA. XOTs BHEITHHA HCTOYHHK MOXKET B3aUMOCHCTBO-
BaTh C MHAYKIIMOHHOHN KaTYyIIKOW JIFOOBIM 00pa3oM, OOBIYHO y3€Il HarpeBa BBIIIOJHECH C BO3MOXHOCTBIO MPHEMa
MO0 MCHBIIICH MEPEe YaCTH BHEIIHETO HCTOYHHKA JIEKTPOMATHUTHOTO IOJIS B TIpeieliaX CBOEro o0bema.

ITyremM pa3MeleHUs YacTH BHENIHETO UCTOYHHKA BHYTPH y3Jia HarpeBa (B HEKOTOPBIX MPHMEpax 3a CYET
obecrieuenns BBICTyMA ((POpMHUpYIOIIEH YacTH BHEINTHETO MCTOYHWKA), KOTOPHI MOXXHO BCTaBUTh B HarpeBa-
TeJBHBIA OTCEK, KOTJa OJOK/Karcylia He PacIloNoKEeHBl B OTCEKE), MOXKHO 00eCTIeunTh 0€30MacHOe W KOMITaKT-
HOe OEecpoBOJHOE COCIMHEHHE MEXIY BHEIIHHMM HCTOYHHKOM 3JIEKTPOMATHUTHOTO MOJS W HUHIYKIUOHHOM
KaTYIIKOH y3/la HarpeBa. Takas KOMIIOHOBKA TapaHTHPYET, YTO JJICKTPOMArHUTHOE CLEIJICHUE MEXAY HHIYK-
[[MOHHOW KATYIIKOW M BHEIIHHUM HUCTOYHHMKOM SIBJISCTCS CHIIBHBIM ISl TIOBBIIICHUS 3()()EKTUBHOCTH WHIYKIIU-
OHHOM 3apsJKK MCTOYHUKA MUTAHHS y3J1a MHAYKIIMOHHOrO HarpeBa. Kpome Toro, B Takoli KOMIIOHOBKE Y3el
HarpeBa JCHCTBYET KaK 3KPaH OT 3JICKTPOMATHUTHOTO TOJIS BO BPEMS 3apsIKH.

ATNBTEpHATUBHO MO MEHBINEH Mepe YacTh y3J1a BBIMOJIHEHA ¢ BO3MOXKHOCTBIO BCTAaBKH, IIPU UCIIOJIb30Ba-
HUH, B 00bEM BHEIITHETO UCTOYHUKA DIICKTPOMArHUTHOTO OJIsA. BHENIHNI UCTOYHUK MOXKET UMETh OTBEPCTHE U
4acTh CBOETO BHYTPCHHETO 00bEMa, BHYTPh KOTOPOTO MOXET OBITh BCTABJICH y3el. AJIETCPHATHBHO BHCUTHHIMA
UCTOYHHK MOXET UMETh CKBO3HOE OTBEPCTHE, HAXOISIIEeCs B HEM, BCICICTBHIE YETO €ro BHYTPCHHUIA MEPUMETP
MO3BOJISIET BCTABUThH y3€1 Yepe3 Hero. biaronapst 3ToMy MYHAIITYK OTKPHIT IPU pabOTE COBMECTHO C KOMITAKT-
HBIM BHEIIHHUM HCTOYHHKOM, JJaJKe B TE€X CIIydasiX, KOrJa MyH/IITYK OXBAaThIBaeT HArpeBaTeIbHbIH OTCEK, KOT/a
MPUKPEILISETCS] K YCTPOICTBY, TeHEpUPYIOLIeMy map.

[Ipu cuernyieHny y3/a ¢ BHEIIHHM YCTPOWCTBOM BHYTPHU HIIM CHApPYXXH BO3MOXHBI CUTYallMH, B KOTOPBIX
TpeOyeTcsl yCTOHInBOE PU3NIECKOE COSTUHEHHE. Y CTPOMCTBO MOXKET OBITh OCHAIIEHO CPEeNCTBAMU IS (hUKca-
[[MH MOJI0KEHHS BHEITHETO UCTOYHHKA OTHOCHUTENBHO Y3J1a MHAYKIIMOHHOTO Harpesa. [IpeamouTuTeIbHO MOTYT
OBITh MPEIYCMOTPCHBI CPEICTBA TS (DUKCAITUMH MTOJIOKCHHS BHEIIHEH KATYIIKH OTHOCHUTEIFHO WHAYKIIMOHHOU
KaTyIIKU Y3714, HAPUMEP 3allCIKUBAOIIUNCT MEXaHU3M. DTO MOXKET MO3BOJHTh (PU3MUYCCKU COCTUHHUTH J[BA
YCTPOWCTBA TAaKUM 00pa3oM, 4TOOBI MOYKHO OBLIO TaKXKe MOACPKUBATH AIEKTPOMATHUTHOE CIICIUICHUE.

MoryT BO3HUKATh CUTYAIlMH, MPH KOTOPHIX MPCHMYIIECCTBCHHBIM SIBJISCTCS 00CCIICUYCHHE dTICKTPOMATHHT-
HOTO TIOJIST JUTS 3apsIIKK U3BHE Y3714 MHAYKIIMOHHOTO HarpeBa, uTo OYAeT JICTabHO OMUCAHO Jajee.

CornacHo HACTOSIIEMY U300PETCHHUIO TAKXKE TPEATaracTcs yCTPOHCTBO, TCHEPUPYIOIIEe Map, CoAepKaIIce
y3eJl MHAYKIIMOHHOTO HArpeBa COIJIACHO IEPBOMY acCIeKTy HACTOSINEr0 M300peTeHUs;, HarpeBaTelbHbIi OTCEK,
BBITIOJTHEHHBIH C BO3MOXHOCTBHIO BMEILIEHHsI OJI0Ka, COJEPIKAILEro UCTapseMoe BELIeCTBO M WHIYKIMOHHO Ha-
rpeBaeMblii TOKOIPUEMHHUK; BITYCKHOE OTBEPCTHE JUIS BO3/yXa, BBIIOJIHEHHOE C BO3MOXKHOCTBIO MPEIOCTABIIC-
HUSL BO3[lyXa B HarpeBaTeNbHBIN OTCEK; BHIMTYCKHOE OTBEPCTHE JJIsl BO3yXa, HAXO/slleecss B COOOIEHNH ¢ Ha-
rpeBaTesIbHBIM OTCEKOM.

3a cyeT MCIOJIb30BaHKs y3J1a HarpeBa, KOTOPbIil ONTUMHU3UPOBAH /Il MHOXKECTBa (YHKIMI Harpesa u 3a-
PSAOKH yCTPOHCTBA, TCHEPUPYIOIIETO Map, MOKHO MPEAOCTABUTH HAJCKHOE, JETKOE U KOMIIAKTHOE YCTPOICTBO,
TeHepUpyoLIee map.

Brok MoxeT mpeacTaBisTh OO0 Karcyiry, KOTopas COACPIKUT, TPU HCIIOIB30BAHUM, HCIAPSEMOE BeIle-
CTBO BHYTPH BO3IyXOIPOHHUIIAEMOW 000JI0UKH. BO3AyXONpOHUIIAEMBIH MaTepual MOXKET TPEACTABIATh COOOU
MaTepHall, KOTOPBIH SBISETCS dIEKTPOU3OSIIMOHHBIM U HEMarHUTHBIM. MaTtepuai MOKET UMETh BBICOKYIO BO3-
JTyXOMPOHHUIIAEMOCTh, YTOOBI JJATh BO3MOXKHOCTh BO3IIyXY MPOXOIMTH YepPe3 MaTepPHal C COMPOTHBICHUEM K BEI-
COKUM TemriepaTypam. [IpuMepbl MOAXOASAIIMX BO3yXOMPOHHUIIAEMBIX MATEPHATIOB BKIIOYAIOT LEJUTIOJIO3HbBIE
BOJIOKHA, OyMary, XJIOTOK U HIeJK. BOo3ayXxomnpoHHIIaeMblii MaTepHal MOXET TaKKe JeHCTBOBATh B KAa4eCTBE
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¢unbTpa. ATbTEpHATHBHO OJIOK MOJKET IPEICTABIATL COOOM MCTIapsieMoe BEIIEeCTBO, 00epHyTOe B Oymary. Alb-
TEpHATUBHO OJIOK MOXKET MPEJCTaBIATh cOOOH MCHapsieMoe BEIIECTBO, YAEPKHMBaeMOe BHYTPU MaTepHaia, KO-
TOPBIA HE SABISETCS BO3AYXOIPOHHIIAEMBIM, HO KOTOPBIA CONEP)KUT COOTBETCTBYIOMIHE MEep(Opannio WIH OT-
BepCTHsl, 00eCTIeunBalONINe MPOTEKaHNE BO3IyXa. AJBTEPHATUBHO OJIOK MOXKET MPEACTaBIATL COO0H cOOCTBEH-
HO HCIapsieMoe BeniecTBO. biiok MoeT ObITh 00pa3oBaH IO CYMIECTBY B (popMe pydKH.

Hcnapsiemoe BemecTBO MOXKET MPEICTAaBIATE OO0 000 THI TBEPIOTO WM MOIYTBEPAOTO MaTepHaa.
WnmocTpaTHBHBIE THIBI HCIIAPSIEMBIX BEIIECTB BKIOYAIOT MOPOIIOK, TPAHYJIBI, 3e€pHa, CTPYKKH, HUTH, ITOPHUC-
TBIA MaTepuaj WIK JHUCTH. BemecTBo MOXKET BKIIIOYATh MaTEepPHall PaCTUTENFHOTO IMPOUCXOXKICHHS, H, B YaCT-
HOCTH, BEIIECTBO MOKET BKIIIOYATh Tabak.

[IpeamnoyTnTensHO HCHapsieMOe BELIECTBO MOXKET COAEPIKaTh BEIIECTBO JUIsl oOpazoBaHus adpo3oist. [Ipu-
MepHI BEIIECTB JUIsl 00pa30BaHMs a3p030JIsl BKIIOYAIOT MHOTOaTOMHBIE CITUPTHI U KX CMECH, TAaKUe KaK TIHLEPUH
W TIPOTIMIICHIINKONIb. Kak mpaBmito, ucmapseMoe BEIECTBO MOXKET COJIepKaTh BELIECTBO Uil 00pa30BaHUS
a’po30JIsl, CoJepKaHne KOTOPOTo COCTABIISIECT OT MPUOIN3UTENBHO 5 10 mpubamsuTessHo 50 % 1o cyxomy Becy.

[TpeamnoyTnTensHO HCHapsieMOe BEIIECTBO MOXKET COJEPXKaTh BEIIECTBO Ul 00pa30BaHUs adpo30Jis, CO-
JiepKaHKe KOTOPOTO COCTAaBIISIET MPHOIM3UTENBHO 15 % 1o cyxomy Becy.

Hcnapsiemoe BemecTBO MOKET OBITh COOCTBEHHO BEIIECTBOM ISl 00pa3oBaHMs a’po30is. B aTom ciryuae
HCTIapsieMOe BEIIECTBO MOXET OBITh KHUAKOCTHIO. B 3TOM cirydae 670K MOKET HIMETh BEUIECTBO, YACPKHUBAIOIIEe
JKUJIKOCTB (HampuMep, My4OK BOJIOKOH, IOPHUCTHIN MaTepHal, TaKOH Kak KepaMuKa, U T.J.), KOTOPOE yAEpKUBACT
JKUJIKOCTb, TOJIC)KAIIYI0 HCIIAPCHUIO HCIIapHUTeIeM, TaKUM KaK HarpeBaTelb, W 00ECTIeYMBACT BO3MOXHOCTD
00pa30BaHMs U BHICBOOOKACHHUS I BBIIEJICHHUS Mapa U3 BEIIECTBA, YIACP)KUBAIOIIETO KUIKOCTh, B HaIpaBiIe-
HUH BBIITYCKHOT'O OTBEPCTHS IS BO3AYXa JJIs BABIXaHUS MMOJB30BATEICM.

[Tpn HarpeBe mcmapseMoe BEUIECTBO MOXET BBHICBOOOKAATH JIeTy4dre coeanHeHus. JleTyune coenuHeHMs
MOTYT COZAEPKaTh HUKOTHHOBBIC MIIH apOMATHYECKUC COCTUHCHUS, TAKUE KaK Ta0auHBIA apOMaTHU3aTOP.

[MockonbKy MHIYKIIMOHHAS KaTyIIKa CO3/aeT AJICKTPOMAarHUTHOE I10JIe MTPH OCYLIECTBICHHH Harpesa To-
KOIIPUEMHHKA, JII000H 3JIeMEHT, COAep Kalllii MHAYKIIMOHHO HArpeBaeMbIil TOKONPHUEMHUK, NPH pa3MELICHUH
PSIOM € YCTPOHCTBOM BO BpeMs pabOTHI OyIeT HarpeBaTbes, W, TAaKUM 00pa3oM, OTCYTCTBYIOT OTpaHHYCHHS
OTHOCHTENIFHO (hOPMBI U BHA OJ0Ka, pa3MeIaeMoro B HarpeBaTenbHOM oTceke. [IpennouTurensHO HarpeBae-
MBI OJIOK MMEeT IMINHAPHIECKYI0 (hOpMy, BCIEICTBHE YEro HarpeBaTeNbHBIN OTCEK BBIOJIHEH C BO3MOXKHO-
CTBIO BMEIICHHUS 110 CYIIECTBY IIIIMHAPHYECKOTO UCTIAPSIEMOTO H3IENHs.

CriocoOHOCTh HarpeBaTeIbHOTO OTCEKa BMEIIATh IO CYIIECTBY HMIMHAPHICCKUN HArpeBaeMBIA HIIEMEHT
SBIISICTCS TIPEHMYIIIECTBEHHOM, TIOCKOJIBKY, 3a4acTyI0, HCIapseMble BeecTBa U TabadHbIe IPOIYKTHl B YaCTHO-
CTH YIaKOBBIBAIOTCS M MPOJAIOTCS B IIINIMHAPUIECKOH (opme.

Tarxoke COTJIacHO HAcCTOSIIEMY M300pPETEHMIO IIpelaracTcsl 3apsaHas CUCTEMa YCTPOMCTBA, T€HEPHPYIO-
IIEro map, cojepskamasi y3el HHAYKIIMOHHOTO HarpeBa COTJIacHO MEPBOMY acIeKTy HACTOSIIEro n300peTeHws;
3apsTHOE YCTPOUCTBO, coJlepKaliiee 3apsaHyi0 KaTylIKy, BEITOJHEHHYIO ¢ BO3MOXKHOCTBIO HHAYLIIMPOBAHUS TO-
Ka B MHIYKIIMOHHOM KaTyIIKe y3JIa MHAYKIIMOHHOTO HArpeBa 3a CUYET CO3aHMUs JCKTPOMATrHUTHOTO TOJIS.

Hanmume 3apsqHOTo ycTpOWCTBA, CO3/AIOMIETO AJICKTPOMArHUTHOE IOJIE ISl MHAYIUPOBAHUS TOKA B MH-
TYKIIMOHHOM KaTyIIKe y3Jia MHIYKIIMOHHOTO HarpeBa I 3apsaKd NCTOYHUKA IMHUTAHHS, MO3BOJIIET MPeIocTa-
BUTH 0€30MMacHyI0 U 3P PEeKTUBHYIO O€CIIPOBOIHYIO 3apAIKY ISl yCTPOUCTBA, TEHEPUPYIOIIETO Tap.

XOTA 3apsAHOE YCTPOWCTBO MOXKET MPHUHUMATH JI0OYI0 (OopMy W BHI, MPEANOYTHTENHLHO 3apsaHOe yCT-
POWCTBO SBIISIETCS 110 CYIIECTBY IIMTHHIPHIECKIM.

CornacHO JpyroMmy aclekTy HACTOSIIEr0 M300peTeHUs MpeaiaraeTcs Croco0 3apsiaKd YCTPOUCTBa, TeHe-
PHUPYIOIIETo Map, NPy 3TOM CIOCO0 BKIIOYAET ATAlbl: pa3MELIEHHs 3apsAHOT0 YCTPOICTBA PSIIOM C Y3JI0M WH-
JQYKIIMOHHOTO HarpeBa yCTPOWCTBA, T€HEPHPYIOIIETO Iap, NPU 3TOM y3eJ MHAYKIIMOHHOTO HarpeBa COACPKHT
nepe3apspKacMbIil UCTOYHUK MUTAHUS W KaTYIIKY HHAYKIIMOHHOTO HATPEBA; U Mepeaydl MUTaHUS OT 3apsIHOTO
YCTPOWCTBA B BUJIC JICKTPOMATHUTHOTO MO HAa KATYIIKY WHAYKIIMOHHOTO HArpeBa y3Jia HarpeBa sl IMOJavyu
3apsa Ha rmepe3apspKaeMblil HICTOUYHUK ITHTAHMSL.

3a cyeT MCHOJIB30BaHUS KaTyIIKH MHIYKIIMOHHOTO HarpeBa yCTPOMCTBA, TEHEPUPYIOLIETO Iap, JUIi Ipe-
JOCTaBJICHUS] MHAYKITNOHHOHN 3apsAIKH JJI HCTOYHUKA MUTAHUS YCTPOHCTBA, MOXKHO MIPEIOCTaBUTH OESCIIPOBO-
HYIO 3apsAaKy 7 ycTpoiicTBa 0e3 He0OXOANMOCTH B OTAEIHHOM BTOPOM HHAYKIIHOHHOM TIPHCIIOCOOJICHUN IS
3apSAAKH.

XOTs 3apsITHOE YCTPOUCTBO MOKET OBITh BBIIMIOJTHEHO C BO3MOXKHOCTHIO B3aMMOCHCTBYSI C HHIYKITMOHHON
KaTyIIKOW JIFOOBIM 00pa3oM, MPEeNNOYTHTENBHO YacTh 3apsAHOTO YCTPOICTBAa MO MEHBIIEH Mepe YacTHIHO
BCTaBJICHa B 00BEM y371a MHAYKIIMOHHOTO HarpeBa. DTo 00ecIeYnBaeT MOAACpKAHNE Ha[ICKAIIETO COCTNHEHNUS
MEXIy 3apsIHBIM YCTPOHCTBOM M KaTyIIKOH WHIYKIMOHHOTO HarpeBa Jjsi oOecriedeHHs Oe30IacHOrO W Ha-
JIS)KHOTO COCJIMHCHUS [T 3apsIIKH UCTOYHUKA TTUTAHUSL.

ANBTEpHATUBHO TIO MCHBIICH MEpe YacTh y3Jia MHIYKIIMOHHOTO HArpeBa MOXET OBITH IO MCHBIICH Mepe
YaCTHYHO BCTaBJIeHA B 00BbEM 3apsAHOTO YCTpOICTBa.

MoryT BO3HUKATh CUTYAIlMH, MPH KOTOPBIX MPCHMYIIECCTBCHHBIM SBJISCTCS 00CCIICUYCHHE dICKTPOMATHHT-
HOTO TIOJIS IS 3apSAKH W3BHE Y374 WHIYKIIMOHHOTO HarpeBa. Hampumep, MOXKET OBITh XKeIaTeIbHBIM HUCTIONb-
30BaTh OJHOBPEMEHHO (DYHKIIMOHATBHBIE BOBMOXKHOCTH KaK HarpeBa, Tak M 3apsIKd y3Jla HHIYKIHOHHOTO Ha-
TpeBa WIH OCYIIECTBITH HarPeB TOTAA, KOTJa BHEIIHEE YCTPOHCTBO COCAMHEHO, H/MIH OCYIIECTBIATH 3apaKy
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TOT/a, Kor/ia OJOK/Karcylia HaXOAsITCsS BO BHYTPEHHEM MPOCTPAHCTBE HAIPEBATEIHLHOIO OTCEKA, B CIIy4ac 4ero
BHEIITHUI MCTOYHUK DIICKTPOMATHUTHOTO TMOJISl, KOTOPBIN OXBaTHIBACT y3€J MHIYKIIMOHHOTO HArpeBa, sSBISACTCS
MIPEUMYIIECTBEHHBIM. 3a CUeT HaJlM4YWs y3JIa HarpeBa, BHITIOJHEHHOTO ¢ BO3MOXXHOCTHIO BCTaBKH BO BHEIIIHEE
3apsAAHOE YCTPOICTBO, MOYKHO OCBOOOJUTH BHYTPEHHEE IPOCTPAHCTBO y3Ja (HampuMep BHYTPEHHEE MPOCTpaH-
CTBO HAarpeBaTeIbHOTO0 OTCEKa), KOTOPOE MOJDKHO OBITh 3aHSATO HArpeBaeMbIM BEIIECTBOM (Hampumep OJ10-
KoM/Karicyioil). BHyTpeHHee mpoCcTpaHCTBO MOXKET OBITh 00pa30BaHO PaIUabHO BHYTPH WHAYKIIMOHHOW Ka-
TYIIKA W MOXET OBITH BBIOJHEHO C BO3MOXXKHOCTBIO TIpHeMa OJIOKa, COAEPIKaIIero HCIapseMoe BEIIECTBO H
WHIYKIIMOHHO HarpeBaeMBbIii TOKOIIPUEMHHUK WIIM TOKOTIPUEMHHUKH, KaK, Hal[pUMep, OTMCAHO BBIIIIE.

JIOTIOTHUTEIBHO JUIS TEX CIyYaeB, KOT/ia OJHOBPEMEHHO TPEOYIOTCS M HATPEB W 3apsika, y3el HHIYKIHU-
OHHOT'0 HarpeBa MOXET COJIEPXKATh JBC KATYIIKH, ONHY - JJIS 3apsIKd, a IPYTYIO - JUIs HarpeBa, MPEIOUTH-
TENBHO, PACIIOJIOKECHHBIC B OJTHON TOPOKKE U PSIIOM JPYT C IPYTOM.

Bo Bcex cimydasx (T.e. HE3aBUCHMO OT TOT'O, BCTABJICHA JIM YaCTh BHEIIHETO 3apsTHOTO YCTPOWCTBA B 00B-
eM (HampuMep HarpeBaTeNBHBIA OTCEK) YCTPOMCTBA, TCHEPUPYIOUIETO Tap, WIH YacTh YCTPOIHCTBA, TCHEPHPYIO-
IIEro Map, BCTaBIICHa B 00BEM BHEIITHETO 3apSAAHOTO YCTPOWCTBA (HAIPUMED ITyTeM HaJIeBaHUS YaCTH BHEIIHETO
3apsAAHOTO YCTPOWCTBA Ha YCTPOHCTBO, TEHEPHUPYIOIIEE Iap)), MPEAMOYTHTENBHO, YTOOBI BHEUIHEE 3apsIHOE
YCTPOHCTBO MOTJIO COAEPKaTh OCHOBHYIO 3apsAAHYIO KaTyIIKy (KOTOpasi BBEITIOJTHEHA C BO3MOYKHOCTHIO HHIYITH-
POBaHUS TOKA B MHIYKIIMOHHOHN KaTYIIKe yCTPOICTBA, TCHEPHPYIOIIETO Iap), KOTOPast MOXKET OBITh BHITIOJIHEHA
TakK, YTO OHA PACIIOJIOKEHA IO CYIIECTBY Ha OJHOM OCH ¢ MHAYKIIMOHHOW KAaTYHIKOW YCTpPOWMCTBa, T€HEPUPYIO-
IIETO Tap, U IO CYIIECTBY MEpEeKPBIBAaETCS C HEH, KOT/Ia OHM COSANHEHBI BMECTE B KOH(UTYpAIIH 3apsIIKH.

Kparkoe onucanue ¢puryp

N3o0peTenune OymeT OMUCaHO TONBKO MOCPEICTBOM MPUMEPOB CO CCHUIKAMH HA COOTBETCTBYIOIIHE Ipadu-
YECKHE MaTePHUAIIBI, TIC:

Ha dur. 1 cxematnyecku U300paKeH y3el WHAYKIIMOHHOT'O HArPEBa COTIACHO MPUMEPY HACTOSIIETO U30-
OpeTeHus;

Ha ur. 2A cXeMaTHYECKH H300paKEHO MPOTEKAHUE TOKA Yepe3 y3ell HHAYKIIMOHHOTO Harpepa, MoKa3aH-
HBIH Ha ¢ur. 1, IpU OCYIIECTBICHNN HarpeBa BHEITHETO TOKOPHUEMHHKA;

Ha ¢ur. 2B cxemaTHuecKku N300paskeHO MPOTEKAaHUE TOKA Yepe3 y3esl HHAYKIMOHHOTO Harpesa, IoKa3aH-
HBIH Ha (UT. 1, IPU OCYIIECTBICHNH 3apsSAKH IIepe3apsHkaeMoro UCTOUYHUKA IMTaHKS,

Ha ¢ur. 3 cXxeMaTHIeCcKH N300pakeHo, KaK y3eJl HHIYyKIIMOHHOTO HarpeBa, Moka3aHHbIld Ha ¢ur. 1, 2A u B,
MOJKET B3aNMO/ICHICTBOBATh C BHEITHIM MCTOYHUKOM 3JIEKTPOMAarHUTHOTO TOJIS;

Ha ¢ur. 4 cxemaTnyeckn U300paKeH MOKOMIIOHEHTHBIM BU yCTPOICTBA, TEHEPHPYIOWIETO Map, COTIIACHO
MPUMEPY HACTOSAIIETO U300pETCHUS,

Ha QuUr. 5 CXeMaTUYEeCKH M300paKEHO YCTPOWCTBO, TCHEpHpYIOIIee Mmap, Moka3aHHOe Ha ¢Gur.4, mpu uc-
MOJIb30BAHUMY;

Ha Qur. 6 CXeMaTUYECKH HU300paXeH APYroi MpUMEp TOTO, KaK y3el WHAYKIIMOHHOTO HAarpeBa, MOKa3aH-
HBIA Ha ¢ur. 1, 2A u B, MOoXXeT B3aUMOJCHCTBOBATh C MJUTIOCTPATHBHBIM BHEITHHM HUCTOYHHKOM 3JIEKTPOMAr-
HUTHOTO TOJISI.

IMoapoOHoe onucanue

Ha ¢wur.1 cxematnuecku u3zobpaxern y3en 10 MHIYKIMOHHOTO HAarpeBa COTJIACHO NMPHUMEPY HACTOSIIETO
n3o0pereHus. B atom mpumepe y3zen 10 HarpeBa COIEpKUT MHAYKIIMOHHYIO KaTyHmIKy 12 w mepesapskaeMblid
nctouHuK 13 murtanms. Uctounnk 13 muTaHus ¥ WHAYKIIMOHHAS KaTymika 12 HaXOIATCS B 3JIEKTPHUUIESCKOM CO-
eAWHEHNH TaKuM 00pa30M, 4TO JIEKTPONMTAHNE MOXKET M30UPaTENbHO TepelaBaThCsd MEXKAY ABYMS KOMIIOHECH-
TamMu. MHOYKIMOHHAS KaTynika 12 BEIMOJIHEHA ¢ BO3MOXKHOCTHIO HArpeBa BHEIIHETO TOKONPHEMHHUKA 33 CUET
MOJYYCHHUS JICKTPOITUTAHUSA OT UCTOYHUKA 13 MHUTAHWS M CO3MaHUsI AJICKTPOMArHUTHOTO Noist. MHAYKIMOHHAS
KaTymika 12 JOMONHUTEIHHO BBITIOJTHEHA ¢ BOBMOXKHOCTBIO MPHEMa IeHEPUPYEMOTO U3BHE JIEKTPOMATrHUTHOTO
TOJISL TSl U30UPATEITFHOTO MHTYIIMPOBAHUS AICKTPHYCCKOT0 TOKA IS 3apsIKU Tepe3apsykacMOoro UCTOYHHKA 13
MUTaHUs. B 3TOM mprMepe MHIYKIMOHHAS KaTylika 12 SBISETCS MO CYIISCTBY HMIHHIPUIECKOM, Tak uTo (op-
Ma y371a 10 MHIYKIIMOHHOTO HarpeBa SIBISETCS TAKXKE MO CYMIECTBY HIHHIPUICCKOM.

[Ipu ocymiecTBIIeHNH HarpeBa BHEIIHETO TOKOIPHEMHHKA MEPEMEHHBIH TOK, MPeoOpa3oBaHHBIN C ITOCTO-
STHHOTO TOKa, TI0JJaBA€MOT0 MCTOYHUKOM 13 muTaHus, MPOTEKaeT Yepe3 MHIYKITMOHHYIO KaTymKy 12 st TeHe-
PUPOBAaHUS KOHTPOJIMPYEMOTO JIEKTPOMArHUTHOTO IO B 00JIaCTH BO3Je KaTyIIKH 12. I'eHepmpyeMoe 3Jek-
TPOMAarHUTHOE TIOJI€ MPEIOCTABIACT NUCTOYHUK IS BHEUTHETO TOKOTIPHEMHHUKA IS MOTJIOMICHUS 3JIEKTpOMAr-
HUTHOW YHEPTHHU U IPeoOpa30BaHUs €€ B TCIUIOTY, JOCTHUTast TAKAUM 00pa30oM MHIYKIIMOHHOTO HarpeBa.

V3en 10 uHIYKIIMOHHOTO HarpeBa 1mo ¢ur.l Takke MOXKeT OBITh BBHIIIOJIHEH C BO3MOKHOCTBIO HHAYKITHOH-
HOW 3apsIKM UCTOYHHUKA 13 MUTaHWUs, KOT/Ia BHEITHUN MCTOYHUK JICKTPOMATHUTHOTO MOJIS PACIIONOKEH PAIOM
C MHIYKIMOHHOM KaTymkod 12. Ilpu ocyliecTBieHUH 3aps Ky Mepe3apsxaeMoro UCTOYHUKA 13 muTaHus, UH-
JMYKIIMOHHAS KaTylIka 12 B3auMOJICHCTBYET ¢ BHEIIHUM IOJICM JUTS TTOTJIOMICHUS DIICKTPOMArHUTHOM SHEPTUH U
WHIYIEPYET TEPEMCHHBIA TOK, IMPEOOPa3yeMbIil B TIOCTOSHHBIN TOK M IIepeaBacMblil HA UCTOYHUK 13 muTaHwus,
JUTsL 00CCTIeYeHUsT MHIYKIIMOHHOW 3apsiaku. TakuMm 00pa3oM, HHAYKIMOHHAS KaTymIka 12 mpeqocTaBiIseT Cpel-
cTBa oOecreyeHNsT (PYHKIMOHAIBHBIX BO3MOXKHOCTEH Kak HarpeBa, Tak W 3apsiakd y3ia 10 HHAYKIUOHHOTO Ha-
rpesa.

B mekoTopex mpuMepax y3en 10 WHIYKIIMOHHOTO HArpeBa IOMOJHUTEIHHO CONEPXKHUT YCTpoicTBO 14
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yIpaBJIeHUs] MHAYKIKEH, Kak oka3aHo Ha ¢ur. 2A u B. B atom npumepe ycrpoiictBo 14 ynpaBieHus: HHAYKIH-
¢l BBIITOJTHEHO TaK, YTO OHO HAXOJUTCS, IIPH HCIOJIH30BAHUH, B AIEKTPHUCCKOM COCITUHCHUN C UCTOYHUKOM 13
TTUTaHMS U HHIYKITMOHHOM KAaTyIIKoW 12, 9T00BI TakkuM 00pa3oM W30MpaTeNbHO YIPABIATH dJIEKTPUICSCKUM TO-
KOM, TIPOTEKAIOIINM MEXAY UCTOYHUKOM 13 MuTaHWusd ¥ MHIYKIMOHHOM KaTymrkod 12, 9ToOBI MOXKHO OBLIO Ta-
KHM 00pa3oM peryJupoBaTh CTEIEHb HarpeBa WM 3apsIKu. Y CTPOUCTBO 14 ympaBieHus] HHAYKIIUEH BBITTOJTHE-
HO C BO3MOXXHOCTBIO YIIPaBJICHHUS ITIOJIb30BATEIIeM BPYIHYIO JJIs BEIOOpA 3HAUCHUS HArpeBa WM MPOTPaMMHPO-
BaHU JUTSI aBTOMATHIECKOM PETYIUPOBKH TOKA, IPOXOAIIETO Yepe3 HHAYKINOHHYIO KaTymKy 12, B COOTBETCT-
BUU C 3aJJaHHBIMHU TTApPaMETPaAMH.

VY3en 10 HHIYKIIMOHHOTO HATpPeBa JOMOIHUTEIHLHO COACPIKUT HHBEPTOP, BHITOIHCHHBIH C BO3MOXHOCTEIO
npeoOpa30BaHus IOCTOSHHOTO TOKA OT UCTOYHHKA 13 MHUTaHWS B MEPEMEHHBIN BBICOKOYACTOTHBIN TOK JUIS BO3-
OyXIeHVs] MHIYKIIMOHHOW KAaTYIIKA 12, ¥ BBEIIPSIMUTENH, BBHITIOJHEHHBIA C BO3MOXHOCTBIO MPEOOpa3oBaHUsS
MEPEMEHHOTO BBICOKOYACTOTHOTO TOKA OT MHAYKIIMOHHOW KATYIIKH 12 B TMOCTOSHHBIN TOK IJIS 3apsSAKH UCTOY-
Huka 13 nuTanus.

Ha ¢ur. 2A u3o0paxeHo MpoTeKaHWEe TOKa uepe3 y3en 10 MHAYKIIMOHHOTO HarpeBa MPH OCYIIECTBICHUH
HarpeBa BHEITHETO TOKONPHEMHHKA. DJIEKTPUYECKUI TOK OT MCTOYHHMKA 13 muTaHus, mpeoOpa3oBaHHBIA B IIe-
PEMEHHBIN BBICOKOYACTOTHBIA TOK MHBEPTOPOM, M30MPATENFHO MOJAeTCs Ha MHIYKIIMOHHYIO KaTymKy 12 ycT-
poiictBoM 14 ympaBieHus nHAyKIMed. [lepeMeHHbIi TOK B HHAYKITMOHHOM KaTymke 12 co3qaeT TMHAMHUIECKOe
3JIEKTPOMArHUTHOE TOJIe B OONACTH KaTYIIKH 12, KOTOpOE MOXKET IOTJIOIMIATHCS BHEIIHUM TOKOIIPHEMHHUKOM
JUTS JOCTIDKCHHS MHIYKIIMOHHOTO HAarpeBa.

Ha ¢wur. 2B uzobpakeHo npotekanue Toka depe3 y3en 10 MHIyKIHOHHOTO HarpeBa IpH OCYIIECTBICHUH
3apsAAKH TIepe3apsHKaeMoro UCTouHUKa 13 mutanus. HIyKIIMOHHAS KaTyIIka 12 moiryyaeT MUTaHUE B BUJAC JTU-
HAMHYECKOTO 3JICKTPOMATHUTHOTO IOJIsI, TCHEPUPYEMOT0 BHEITHUM HUCTOYHHUKOM. DIEKTPOMATHUTHOE MOJIE CO-
3/1aeT SJCKTPOJIBIKYIIYIO CHITy B MHIYKIIMOHHOHN KaTymike 12 A TeHepUpOBaHUS MEPEMEHHOTO BBEICOKOYAC-
TOTHOTO DJICKTPUYECKOTO TOKA. [IepeMeHHBIH TOK OT MHIYKIIMOHHOM KaTymku 12, mpeoOpa3oBaHHBINA B IMOCTO-
SIHHBI TOK BBEITIPSMUTEIICM, H30UPATEIBHO MOJACTCS Ha Mepe3apsKaeMblii HCTOYHHK 13 MUTaHHS YCTPOWCTBOM
14 ynpaBnenust nHAYKIMe. TakuM oO6pa3zom, mepesapsnpkaeMblil HCTOYHHK 13 MUTaHWs MOYKET WHAYKIIMOHHBIM U
0ecIIpoOBOIHBIM CIIOCOOOM 3apsDKAaThCSI BHEITHHM HCTOYHHKOM 3JIEKTPOMArHUTHOTO TOJIS C HCIIONE30BaHHEM
WHIYKIIMOHHOW KaTyImIKH 12 B Ka4eCcTBE MPUHUMAIOIIETO TOKOTIPUEMHHKA (MJIH TIOJJOOHBIM 00pa3oM B KauecTBe
BTOPUYHONH OOMOTKHM TPaHC(HOPMATOPHOTO YCTPOWCTBA, YTO XOPOIIO W3BECTHO B OONACTH WHAYKIMOHHOH 3a-
PAIKK).

XoTs U3 cOO0paXeHUH SICHOCTH MHBEPTOP W BBHINIPSIMHUTENb OBUIM OMHMCAaHBI KaK OTICIbHBIC KOMIOHEHTEI,
9TH KOMIIOHEHTHI MOTYT IPEACTABIATh COOOW OJUH M TOT XK€ 3JICMEHT, BBITIOIHEHHBIH C BO3MOKHOCTBIO PaOOTHI
B 00paTHOM HalpaBJICHUH JIJIS U30HPATEIHHOTO MPpeoOpa30oBaHus MOCTOSHHOTO TOKA OT MCTOYHHUKA 13 muTaHus
B MICPEMEHHBIN BRICOKOYACTOTHBIN TOK U IS U30MPATEIBHOTO MPEOOpa30BaHUS IEPEMEHHOTO BBICOKOYaCTOTHO-
ro TOKa OT MHAYKIMOHHON KaTYIIKH 12 B MOCTOSIHHBIN TOK.

Ha ¢wur.3 cxemaruuecku n300paKeHbI IBa MPUMeEpa TOTo, Kak y3ed 10 HHIYKIIMOHHOTO HarpeBa, MOKa3aH-
HBIA Ha Qur. 1, 2A u B, MoXkeT B3aMMOJICHCTBOBATh C BHEIIHUM HCTOYHUKOM JJICKTPOMArHUTHOTO moiisi. Kak
MoKa3aHo Ha ¢Gur. 3, B 0OJTHON BO3MOXKHOUM KOHPHUTypanuy y3na 10 HHIYKIIMOHHOTO HarpeBa M BHEIIHETO HCTOY-
HUKa 17 3JEeKTPOMarHUTHOTO TIOJIS TI0 MEHBIIeH Mepe 9acTh y3na 10 WHAYKIIMOHHOTO HarpeBa BCTAaBJICHA B 00b-
€M BHEIIHEer0 WCTOYHHKA 17 3JIeKTPOMarHUTHOTO MoJisi. B Takoi koHpurypamum y3en 10 WHAYKIIMOHHOTO Ha-
TpeBa BCTABJICH BO BHENTHUHM UCTOYHHK 17 TakuM 00pa3oM, 9TO MHIYKIIMOHHAS KaTymika 12 y3ma 10 Harpesa mo
CYIIECTBY NEPEKPHIBACTCS 00ACTHI0 T€HEPHPOBAHUS DJIEKTPOMATHUTHOTO TOJS BHEUIHET0 WMCTO4YHWKa 17. B
9TOM TNPHUMEPE BHEIIHEE AIICKTPOMArHUTHOE TOJE TEHEPUPYETCS TCHEPUPYIOMICH KaTYIIKOH BO BHEIIHEM HC-
TOYHHKE 17, HO TIOJE MOXET OBITh CO3MIAHO JIFOOBIM IPYTHM MOAXOISIIAM CPEICTBOM, HAIIPUMED TOUCHYHBIM
HUCTOYHUKOM.

B ppyrom mpumepe y3zen 10 MHAYKIMOHHOTO HArpeBa BBITIOJIHEH C BO3MOXKHOCTBIO BMCIICHUS YaCTH
BHEIITHETO MCTOYHHMKA 17 3JIEKTPOMAarHUTHOTO TOJs B mpeaenax oObema y3ma 10 HarpeBa. B atom mpumepe
BHEIITHUI UCTOYHUK 17 BcTaBieH B y3ed 10 MHAYKIIMOHHOTO HATpeBa TAKMM 00pa3oM, YTO KOMIOHEHT, TCHEePH-
pyIOLIUi T0JIe, BHEIIHETO0 UCTOYHUKA 17 MO CylIecTBYy HaxOAMUTCS B MpejesaX BHYTPEHHEW 4acTH MHAYKIHOH-
HOU KaTymkH 12. Takas KOMIOHOBKa obecrednBaeT 0€30MacHy0 U HAalIS)KHYIO 3apsAAKy y3i1a WHIYKIHOHHOTO
HarpeBa, COXpaHs;s IIPH TOM KOMITAaKTHYIO (opMy.

V3en 10 MHIYKIIMOHHOTO HarpeBa BBITOTHEH C BO3MOXKHOCTBIO pabOTHI I 3apsaKH UCTOYHMKA 13 mwmra-
HUS B JIIOOOH M3 BBINIEYKa3aHHBIX KOH(UTYpaIuii, Ipu 3TOM KOH(GUTYpaIys BEIOUpAeTCs B COOTBETCTBUH C TI0-
TpeOHOCTSIMH TIONB30BaTeNs. HamprMep, MOXeT OBITh JKeJaTeIbHBIM HCIIONB30BaTh OJHOBPEMEHHO ()YHKIIHO-
HaITbHBIC BO3MOXKHOCTH KaK HATPEeBa, TaK W 3apsAKu y3na 10 MHIYKIIMOHHOTO HAarpeBa, B CIydae Yero BHEITHHUN
UCTOYHHUK 17 3JEKTPOMATHUTHOTO TOJIsI, KOTOPBI OXBaThIBAcT y3ed 10 MHAYKIIMOHHOTO HATPEBA, SIBIISCTCS JKe-
JaTeIbHBIM.

Ha ¢wur. 4 cxematnyeckn n3o0pa)keH NMOKOMITIOHEHTHBIH BUA ycTpoiicTBa 20, reHepHpyIOIero nap, co-
TJIACHO MPHUMEPY HACTOSINETro n300peTeHus. B aToM mpumepe ycTpoicTBO, TEHEpUPYIOIIEe Map, COACPKUT y3eIl
10 MHIYKIIMOHHOTO HArpeBa U JOMOJHUTEIBHO COICPIKUT HATPEBATEIBHBIA OTCEK 21, BBIMOIHEHHBIH C BO3MOX-
HOCTBIO BMEIICHHS OJI0Ka 22, colleprKaliero ucrapseMoe BEecTBo 23 U HHAYKITMOHHO HarpeBaeMblii TOKOTIPH-
eMHuK 24. HarpeBarenbHbIii OTCeK 21 MO MEHBIEH Mepe YaCTHYHO TpHUJIeTaeT K MHIYKIIMOHHON KaTymike 12
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WM HaxoauTcs B ee o0beMe. BryckHoe oTBepeTre 25 1i1s BO31IyXa, PacloIOKEHHOE PSIJIOM C HarpeBaTe/IbHBIM
oTcekoM 21, obecrieunBaeT moavy OKpy Karollero Bo3Ayxa B HarpeBaTebHbIN oTcek 21. BrimyckHoe oTBepcTue
26 I BO3yXa HAXOMHUTCS B COOOIICHNH C HArpeBaTebHBIM OTCEKOM 21 1 oOecriedMBaeT BO3MOKHOCTh BBIBOIA
mapa, 00pa3oBaHHOTO BHYTPH HarpeBaTelIbHOTO OoTceka 21. Bece mimm HEeKOTOphIe W3 KOMIIOHEHTOB, IIOKa3aHHBIE
Ha QuT. 4, BEIIOJIHEHHI C BO3MOXKHOCTHIO M3BIICYCHHUS, a HA (DUT.5S MPOMIITIOCTPHPOBAHO, KaK Pa3IMIHbIC KOMIIO-
HEHTHI ycTpoiicTBa 20, TEeHEPUPYIOIIETO Map, MoKa3aHHble Ha Gur.4, coOpaHbl BMECTE TIPH UCTIOIH30BaHUH.

HarpeBarenpHbIl 0TCek 21 BBHIMOIHEH C BO3MOYKHOCTBIO BMEIIEHHUs O0Ka 22, CoMeprKaIlero ucnapseMoe
BEMIECTBO 23 W WHIYKIIMOHHO HAarpeBaeMblii TOKompueMHHK 24. [IpeamodrutenpbHOo ONOK 22 MMEeT CIOW HITH
MeMOpaHy, B KOTOPYIO 3aKJIFOUEHO HCIapseMOe BEIIECTBO, MPU 3TOM CJIOH MIIM MeMOpaHa SIBISIOTCS BO3IyXO-
nponunaeMeIMH. Harmpumep, 610k 21 MOKeT mpeacTaBisiTh COO0H 0JHOPA30BYIO KaICylly, COIEpIKaIIyI0 Tabak
U TI0 MEHBILICH Mepe OJUMH JIEMEHT MHAYKIMOHHO HarpeBacMoro TOKONpPHEMHHKA. TOKONpHeMHUK 24 MOXeT
HaXOANTHCS B HEMOCPEACTBEHHOM HJIM OMOCPEAOBAHHOM KOHTAKTE C MCHApsieMbIM BEUIECTBOM 23, BCIEICTBHUC
4ero, Korjaa NpoUCXOJUT UHAYKIMOHHBIA HarpeB TOKONpUEMHHKA 24 MHIYKIMOHHOM KaTymkoi 12 y3na 10 un-
JQYKIIMOHHOTO Harpepa, TEIIO IepelaeTcsi OT TOKONpPHUEMHHKa 24 K HcrapseMoMy BellecTBy 23 Il HarpeBa
ncmapseMoro BemecTsa 23 U 00pa3oBaHus mapa. VcrapeHHuro ucnapseMoro BemecTsa 23 crnocodcTByeT 1o0aB-
JIEHUE BO3yXa M3 OKPY)KAIOIIECH CpeIbl Uepe3 BITyCKHOE OTBepCTHe 25 miist Bo3ayxa. [lap, o6pazoBaHHBIN MyTeM
HarpeBa HMCIapseMOro BemecTBa 23, 3aTeM BBIXOAWT M3 HarpeBaTeIhHOTO OTceKka 21 depe3 BBITYCKHOE OTBEp-
cTre 26 Ui BO3AyXa H MOXKET, HAIPIMEP, BABIXaThCA MTOJIb30BATEIIeM YCTPOHCTBa. [IpOoX0XKIeHHIO TOTOKA BO3-
JlyXa depe3 HarpeBaTeIbHbIN OTceK 21, T.e. U3 BITyCKHOTO OTBEPCTHUA 25 JUTsl BO3MyXa depe3 oTcek 21 u u3 BHIMY-
CKHOTO OTBEPCTHSA 26 I BO3AyXa, MOXKET CONEHCTBOBATh OTPUIATEIbHOE IAaBICHUE, CO3]aBaeMOE IOJIb30BaTe-
JIeM TIPH BTSTUBAHUH BO3/lyXa CO CTOPOHBI BBIITYCKHOT'O OTBEPCTHS 26 11t Bo3ayxa ycrpoiicTsa 20.

Korga ycrpoiictBo 20 ucnons3yercs A TeHEPUPOBAaHUS BBIXa€MOro Mapa, MyHAITYK 27 Takke MOXKET
OBITH YCTAHOBJIEH Ha YCTPOWCTBE, B COOOLIEHUM C BBIIYCKHBIM OTBepcTHEM 26 mist Bo3nyxa. MyHamrtyk 27
MPEIOCTABIISIET TOJIB30BATEII0 BOBMOXKHOCT JIETKO BTSTUBATh TeHEPUPYEMBIN Map u3 ycrpoiictsa 20.

Ha ¢ur. 6 cxemarnieckn m300pakeHO Kak MOXKET padoTaTh ycTpoicTBo 20, reHepHpylolee map, noka-
3aHHOE Ha QUr. 4 U 5, 7 3apAaKU Tepe3apspKaeMoro UCTOYHUKA 13 muTaHus M HHAYKIHOHHOTO HarpeBa TOKO-
npueMHHKa 24. BHemHee MHAYKIMOHHOE ycTpoiicTBo 30, comeprkaliee BHENTHIOW KAaTYIIKY 32, OKpyXaeT Iie-
pumeTp y3na 10 HHAYKIMOHHOTO HarpeBa TaKuM 00pa3oM, 4TO IEHTPaIbHBIE OCH KaTyIIKA 12 HarpeBa M BHEIII-
Hel KaTymku 32 10 CYIIeCTBY NepeKphIBaOTCA. B 3ToM mpumepe BHENTHee WHAYKIIMOHHOE yCTpoiicTBO 30 mMe-
€T /IBa OTKPBITHIX KOHIIA, Yepe3 KOTOPhIe MOXET OBITh BCTaBJeH y3e1 10 HHOYKIHOHHOTO HarpeBa. Moryt OBITh
MPEIYCMOTPEHBI CPEeICTBa s (UKCAIIMK TOJOKCHHS BHEMIHEH KaTyIIKH 32 OTHOCHUTENBHO WHAYKIIMOHHON
KaTymku 12, HanmpuMep 3alieKUBAOIINNCA MeXaHU3M. JTO MO3BOMIET YyCTpoiicTBy 20, reHepupymomemMy nap,
OJTHOBPEMEHHO HarpeBaTh TOKOIPHUEMHHK 24 U 3apshKaTh Nepe3apshkaeMblii ICTOYHUK 13 muTaHwus.

Kak Oyner MOHSTHO M3 BBILICH3JIOKEHHOTO, HACTOsIIEE H300pETeHNE, 3a CYET YCTPaHEHHUs HE0OX0anMo-
CTH B OJIHOW MHIYKIMOHHOHM CHCTEME JUISl HarpeBa M JpYroi OTIeNbHOM MHAYKIIMOHHOW CHUCTEME JUIS 3apsiliKy,
MI03BOJISIET TIPEIOCTAaBUTh YCTPOHCTBO, TEHEPHUPYIOIIEE Iap, KOTOPOE SBIISIETCSI HEJJOPOTUM, KOMITAKTHBIM U I10JI-
XOAUT JUIs OPTAaTHBHOTO MCIOJIb30BaHus. B HacTosIIeM H300peTeHNH NpeyIaracTces AIEKTPOHHOE YCTPOMCTBO,
TeHepHpyolIee map, ¢ 6e30macHpIM U APPEKTHBHBIM MEXaHU3MOM 3apsiIKH U MEHBIIIMM KOJIMYECTBOM KOMIIO-
HEHTOB JUI1 YMEHBIICHHS pa3Mepa, Beca W CTOMMOCTH M3TOTOBJIICHHMS, IIPH 3TOM oOecrednBaroniee GpyHKINO-
HaJIbHBIE BO3MOYKHOCTH KaK HarpeBa, Tak M 3apsIKH TaKOTO YCTPOWCTBA, TCHEPHUPYIOIIETO Map.

DOOPMYVYIJIA N30BPETEHUA

1. Ycrpoiictso (20), reHepupylolee mnap, npeaHasHadeHHOE I TeHEpaliy [apa, BIBIXaeMOT0 I10JIb30Ba-
TeneM, MyTeM HHIYKIIMOHHOTO HarpeBa HCIapseMoro BemecTsa (23), u coaeprkalee:

y3en (10) MHIYKIMOHHOTO HarpeBa, CoAepsKalii HHAYKIMOHHYIO KaTymKy (12),

niepe3apsbkaeMbli ncTouHUK (13) muTanus U ycTpoicTBo (14) ynpaBieHust HHIYKITHEH,

MIpUYeM WHAYKIMOHHAs KaTymka (12) uMeeT 1Mo CymiecTBy MWIMHIPpHUYECKYIO (hopmy, a ycTpoiicTBo (14)
YNpaBICHUS] MHIYKIUEH BBITOJIHEHO C BO3MOKHOCTBIO YIPABICHHUS MOJIb30BATEIEM BPYUHYIO Ul BBIOOpaA CTe-
MIEHU HarpeBa Ul PEeryJIMpOBKH TOKA, MPOXOISIIETO Yepe3 MHAYKIMOHHYIO KaTymKy (12),

npudeM y3el (10) HHAYKIIMOHHOTO HarpeBa BHITIONHEH ¢ BO3MOXHOCTBHIO PabOTHI Ha YacTOTE OT MPUOJIN-
sutensHo 80 mo nmpubmusnuTensHo 500 kI I

2. YerpoiictBo (20) mo m.1, B xotopom y3en (10) MHAYKIMOHHOTO HarpeBa BBIIIOJIHEH C BO3MOXKHOCTBIO
paboTs! Ha yacToTe OT npuodaM3uTeNbHO 150 1o mpudnusuTensHo 250 Kl 1.

3. YerpoiictBo (20) mo n.1, B kotopom y3en (10) MHAYKIMOHHOTO HarpeBa BBIIOJIHEH C BO3MOXKHOCTBIO
paboTs! Ha yacToTe OT npuodaM3uTeNbHO 150 1o mpudnusurensHo 200 kI .

4. Yerpoiictso (20) mo iro6oMy u3 nm.1-3, B KOTOpoM ycTpoicTBO (14) ynpaBiieHHs HHAYKIMEH BBINOII-
HEHO C BO3MO>KHOCTBIO PET'YJIMPOBKH TOKa, IIPOXO/IAIIET0 Yepe3 MHAYKIIMOHHYIO KaTymKy (12), B cCOOTBETCTBUH
C 3aJaHHBIMH [TapaMETPaMH.

5. YcrpoiictBo (20) mo mobomy u3 1. 1-4, comepikalriee HarpeBaTeNIbHBIH OTCEK, BHITIOJHEHHBINH C BO3-
MOXHOCTBIO BMEILICHHS 110 CYLIECTBY IMIMHAPUIECKOTO HArPEBAEMOT0 3JIEMEHTA.

6. Ycrpoiicteo (20) 1o 1.5, B KOTOpOM HarpeBaeMbIil 2JIEMEHT CONEPKUT YKa3aHHOE UCIIapsieMOe BEIeCT-
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BO (23) B Bue Taba4HOTO MPOAYKTA B HWIMHAPUIECKOH hopMe.

7. Ycrpoticto (20) no 1.5 wnm 6, B KOTOPOM YKa3aHHBIH 3JIEMEHT COACPXKHUT OJOK, NMEIONIUH BO3IYXO-
TIPOHUIIAEMBIH CIIOW WM MeMOpaHy, B KOTOPYIO 3aKIIOUEHO HUCTapseMoe BemecTBO (23), mpu 3TOM yKa3aHHBIHA
0JIOK TIPEMOYTHUTENEHO 00pa30BaH IO CYIIECTBY B (hOpME PYUKH.

8. YcrpoiictBo (20) mo mobomy U3 Tr.5-7, AMeroIee BIyCKHOE OTBEPCTHE Ui BO3AYyXa, BHITIOJHEHHOE C
BO3MOKHOCTBIO IIPEAOCTABICHHS BO3/IyXa B HArPEBATEIFHBIA OTCEK, M BBIITYCKHOE OTBEPCTHE UIS BO3IyXa, Ha-
XOJsIIeecst B COOOIICHNN C HarpeBaTeIbHBIM OTCEKOM.

9. YcrpotictBo (20) o mo6omy U3 mi.1-8, B KOTOpoM MHAYKIHOHHAS KaTymika (12) comepKUT BBICOKO-
YaCTOTHBIH 0OMOTOYHBIH ITPOBO MIIM BEICOKOYACTOTHBIH OOMOTOYHBIH Kabes.

10. Ycrpoiictso (20) no smmobomy u3 1. 1-9, B koTopoM rcnapsieMoe BeecTso (23) obepHyTo B Oymary.
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