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CUCTEMA, TEHEPUPYIOLIASA ADPO30JIb

O0J1acTh TEXHHKH
Hacrosimee m3o0pereHue B 11€JI0M OTHOCUTCSI K CUCTEME, TeHEepUPYIOIel a3po30Jib, U, B
YaCTHOCTH, K CHCTE€Me, TeHEpHUPYIOLIeH a’po30Jib, AN HarpeBa CyOCTpara, TeHEPHPYIOIIEro

a’p030J1b, YTOOBI T€HEPHPOBATH A3PO30JIb IS BABIXAHHS NOJIb30BATENIEM.

IIpeanoceLiku co3aanus H300peTeHUs

VYerpoiicTBa, B KOTOPBIX IPOMCXOAUT HATPEB, a HE CrOpaHue cyOcTpara, FreHepUPYIOIIEero
a3p030Jib, JJISI TIOJYYEHUS] adpO30Jisi JJIsl BABIXAHUS, CTAJM TOMYJSIPHBIMU Y TOTpeOuTenei B
nocjaenHue roasl. B Takux ycTpolicTBax MOKET HCIIONB30BAThCS ONWH U3 Pslia Pa3InYHBIX
MIOAXOAOB JJIsI MOABOAA TeIUIA K CyOCTpaTy, FeHepUpYOLEMy a3pO30b.

OnuH Takoll MOAXOJ 3aKJIKYAETCs B IMPEJOCTABICHUU YCTPOICTBA, I€HEPHUPYIOLIETO
a’3po30Jib, B KOTOPOM IMpPHMEHEHa CHUCTeMa HHAYKIMOHHOIO HarpeBa. B TakoM ycTpoiicTse
MHIYKLHOHHAs KaTyIlKa (TakXKe Has3blBaeMas MHAYKTOPOM) MPEAyCMOTPEHA C YCTPOHCTBOM, H
TOKOIIPUEMHUK TMpPEOyCMOTPEH, HampumMep, ¢ CyOCTpaToM, Te€HEPHPYIOLUM a3pO30Jb.
DNeKTposHeprusi IMOAAeTCs Ha HUHAYKTOp, KOrja IOJIb30BaTelb AKTUBHPYET YCTPONCTBO,
KOTOPBII, B CBOIO O4Y€peb, TEHEPUPYET NEPEMEHHOE 3JIEKTPOMAarHUTHOE nojie. TOKONpueMHUK
B3aUMOJIEHCTBYET C 3JIEKTPOMArHUTHBIM IIOJIEM M BBIPA0ATHIBAET TEILIO, KOTOPOE NMEepenaeTcs,
HalpuMep, TOCPEICTBOM  TEIUIONPOBOAHOCTH, CyOCTpaTy, T€HEpPHPYIOIIEMY a3pO30Ib,
BCJIEICTBHE YEro TI'€HepUPYeTCsl Map, KOTOPbIH OOBIYHO OXJIAXKAAETCS U KOHACHCHPYETCs C
o0pa3oBaHHeM ad3p030JIst IS BIBIXAHUS MOJIB30BATENIEM YCTPOHCTBA.

Takoit mogxon obnazaeT MOTEHUMAIOM JJIsi OO€CIIeYeHus JIyYIIero KOHTPOJIS Harpesa, U,
CJIEZIOBATENIbHO, FeHEepUpPOBaHUsA a3po3oiisl. OJHAKO HENOCTATOK OT HCHOJIb30BAHUS CUCTEMBbI
MHTy KUMOHHOTO HarpeBa 3aKJII0YaeTcsl B TOM, YTO MOXKET POU30MTH yTeUKa 3J1€KTPOMarHUTHOTO
NOJIsI, TEHEPUPYEMOro HWHAYKTOPOM, U, TaKHUM O0pa3oM, CYIIEeCTBYeT HEOOXOIHUMOCTh B

yCTPaHEHUU 3TOTO HEOCTATKA.

CymHoCcTh H300peTeHust

CornmacHo mepBOMY acCHEeKTy HACTOALIEr0 H300peTeHHsT Npeasaraercss CHCTeMa,
reHepUPYIOIIast a3p030Jb, COAEPIKALIA:

cyOcTpar, reHepUpy IO a3p030JIb;

WUHAYKTOP IJIsi TEHEPUPOBAHMS IEPBUYHOIO 3JIEKTPOMArHUTHOIO IOJIS,
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NEPBUYHBIM TOKONPHUEMHUK, BBIIOJHEHHBIN C BO3MOXKHOCTBIO MHAYKLMOHHOIO Harpesa
NEPBUYHBIM 3JIEKTPOMATHUTHBIM TIOJIEM M HarpeBa cyOCTpara, T€HEpUpPYIOILIEro a’po30.b,
CaMOCTOSITEJIBHO,

BTOPUYHBI TOKONPUEMHHUK, BBIOJHEHHBI C BO3MOXKHOCTBIO CaMOCTOSITEJIbHO
TeHEepUPOBaTb BTOPUYHOE 3JIEKTPOMArHUTHOE IOJIe, ASHCTBYIOLIEe B MPOTUBOBEC MEPBUUYHOMY
3JIEKTPOMAarHUTHOMY IOJIFO, TP 3TOM BTOPUYHOE 3JIEKTPOMATHUTHOE IOJI€ T€HEPUPYETCs MOA
BJIMSIHHEM MEPBUYHOTO 3JIEKTPOMATrHUTHOTO OIS

Cucrtema, reHepupyomas a’3po3oyib, a Oojiee KOHKPETHO NMEPBUYHBIN TOKOMPUEMHUK,
BBIMIOJTHEHA C BO3MOJKHOCTBIO HarpeBa cCyOCTpara, T€HEPHPYIOLIEr0 a’po30iib, HE CHKUTAs
cyOcTpar, reHepupyrOIMUNA a3po30Jib, ISl UCHIAPEHHs MO0 MEHbIIeH Mepe OJHOrO KOMITOHEHTA
cyOcTpara, TEHEpHUPYIOLIEro aj’po30Jib, U TEHEPUPOBAHHS TAaKMM OOpa3oM IMapa, KOTOPBIH
OXJIAXKIAETC U KOHIEHCHPYETCs ¢ 0Opa3oBaHMEM a’po30Jisl U BIBIXAHHS IOJIb30BATENIEM
CHUCTEMBI, T€HEPUPYIOIIEH a’3po30sb. B 4YacTHOCTH, MEPBUYHBIN TOKONPUEMHUK HArpPEBAETCS
NEPBUYHBIM 3JIEKTPOMATHUTHBIM IIOJIEM BCJIEACTBHE BHXPEBBIX TOKOB W/WIM TIOTEPb Ha
MarHUTHBIA TUCTEPE3UC, YTO MPHUBOAHT K MPEOOPA3OBAHMIO SHEPTUM M3 3JIEKTPOMArHUTHOH B
TEIUIOBYIO, U CyOCTpaT, T€HEPUPYIOLIMHA a3p030Jib, HArPEBAETCA HCKIIOYUTEIBHO TETUIOM,
nepeaBaeMbIM OT IEPBUYHOIO TOKOIIPUEMHHUKA.

B obmux geprax map npencrapisieT coO0i BELIECTBO B ra3oBOi (asze mpu TeMIieparype,
KOTOpasi HUXKE €ro KpUTUYECKON TeMIIepaTyphbl, YTO 03HAYAET, YTO Nap MOXKET KOHACHCUPOBATHCS
B )KMJIKOCTb ITyT€M IMOBBIIIEHHS €ro AaBleHUs 0e3 CHIDKEHUS] TEMIIEPaTyphl, TOr7a Kak a3po30Jib
IpeCTaBIsieT COOOM B3BECh MEJIKMX TBEP/bIX YACTHI] MJIN KaIleJNb )KUAKOCTH B BO3JyX€ HIJIX HHOM
raze. OQHAKO ClIeZlyeT OTMETUTh, YTO TEPMHUHBI Ka3PO30JIbY U KIAP» MOTYT OBITh HCIIOJB30BAHbI
B OTOM OITUCAHUHU B3aMMO3aMEHSIEMO, B YaCTHOCTH, B OTHOIIEHUH (POPMBI BIBIXAEMOH CpeIpbl,
KOTOpasi CO3/1aeTCsl AJIsl BABIXAHUSI I10JIb30BATEIIEM.

[TepBUYHOE 3JIEKTPOMArHUTHOE TMOJIE OCJAONAETCS BTOPUYHBIM 3JIEKTPOMArHUTHBIM
noJyieM, JEWCTBYIOLIMM B MPOTHBOBEC MEPBUYHOMY 3JEKTPOMATHUTHOMY IIOJIO, TEM CaMbIM
yMEHbIIAs] YTEYKY SJEKTPOMATHUTHBIX BOJIH W3 CHCTEMBI, T'€HEPHPYIOLIEH a’po3osb, 0e3
HEOOXOIMMOCTH CJIOXKHON KOHCTPYKIIMHU 3JIEKTPOMArHUTHOTO 5Kpana. HasHaueHne BTOPUYHOTO
TOKOIIPHEMHHKA COCTOMT B OCIAOJEHWH MEPBHUYHOTO 3JIEKTPOMArHUTHOTO MOJIs. BTOpHUHBIM
TOKOIIPHEMHHUK HE HarpeBaeT CyOCTpaT, TeHEPHPYIOLIUIT a3 PO30JIb.

Cucrema, reHepupyollas a’po30ib, MOXKET cojepxkaTb kopmyc. Kopmyc wmoxer
ONpeneNATh TPAHUIBI YCTPOWCTBA, W BTOPHUYHOE DSJEKTPOMATHUTHOE TIIOJE€ MOXKET OBITh
BBINOJIHEHO C BO3MOKHOCTBIO OCIA0JIEHUS IEPBUYHOTO 3JIEKTPOMArHUTHOTO MOJIS IJIs1 TIOJTy YEHHUS
IPaHUL] HYJIEBOTO MOJsI, KOTOpbI€ HAXOAATCA MO MeHbIIEH Mepe 4YacTHUYHO, W, BO3MOXKHO,

MOJIHOCTBIO, B IIpenesiax TIpaHUL] yCTpoucTBa. IlOCpEeNCTBOM  BBINOJHEHHUS CUCTEMBI,



reHepHpyIoIIell a3po30/b, C BO3MOXKHOCTBIO CO3[AaHUSI TPAHUL[ HYJEBOTO IIOJS, KOTOpBIE
HAXOIATCSl 10 MEHbIIEeH Mepe YacTUYHO, M, BO3MOXKHO, IOJHOCTBIO, B IpefeNaX TIPaHHI]
yCTPOWCTBA, BO3MOXKHO YMEHBIIUTh BO3AEHCTBUE 3JIEKTPOMArHUTHOIO TOJS HA IOJIb30BATENs
CHCTEMBI, T€HEPHUPYIOLIEl a3p030JIb.

BTopuuHBIi TOKONPHEMHUK MOXKET UMETh 00Jiee HU3KOe JIEKTPHIECKOE COMPOTHUBIICHUE,
YeM MEepBUYHBbIH TOKONpPHEMHMK. boiee HU3KOe 3JEKTpUYECKOe COMNPOTUBJIEHUE (IpyrUMU
cioBaMH, 0oJiee BBICOKAsI HJIEKTPONPOBOIHOCTD) BTOPHYHOIO TOKOMPUEMHHKA TAPAHTUPYET, YTO
SJEKTPUYECKUH TOK, HWHAYLUUPYEMBIH BO BTOPUYHOM  TOKONPHEMHHUKE TEPBUYHBIM
3JIEKTPOMATHUTHBIM TIOJIEM, HE BBI3bIBAET CYLIECTBEHHOIO HATPEBAa BTOPUYHOTO TOKOTIPHEMHHUKA
U, CIIEIOBATENIbHO, APYTUX COCTABISIOIINX YacTel CHCTEMBI, TeHEpUPYIOLIeH aspo30b, BOIM3H
BTOPUYHOIO TOKONpHeMHHuKa. Hamporus, Oonee BBICOKOE 3JIEKTPHYECKOE COMPOTHUBIICHUE
NEPBUYHOTO TOKONMPUEMHHUKA TapaHTHPYET, YTO NEPBUYHBIA TOKONPUEMHHK 3(PPEKTHBHO
HArpeBaeTcsl NEPBHYHBIM 3JEKTPOMATHUTHBIM ToJeM. llepBUYHBIN TOKONPHUEMHUK MOKET
CoIep KaTh MEPBBII MaTEPHAJI, @ BTOPUYHBIH TOKOITPHEMHHUK MOKET COAEPIKATh BTOPOH MaTepHal,
UMerLImi 0oee HU3KOE 3JIEKTPUYECKOe CONPOTHUBIICHHE, YeM MepBhlii Marepuan. B omHoM
npUMepe MePBBI MaTEPHa MOXKET COAEPIKATh ATFOMUHUI, a BTOPOI MaTeprall MOJKET COAEPIKaTh
Menb. B kauecTBe anbTEpHATHBBI WM JOMOJHEHHs Oojiee HHU3KOTO 3JEKTPUYECKOTO
COTIPOTHUBJIEHUs] BTOPUYHOTO TOKOIPHUEMHHKA MOXHO AOCTHYb HA OCHOBAHUH I€OMETPUUYECKUX
CBOWCTB NMEPBUYHOIO U BTOPUYHOI'O TOKOIIPUEMHUKOB, HAIpUMEpP, BTOPUYHBIN TOKOIMPUEMHHUK
MOXKET UMeTh OOJIBIIYIO TOJIIUHY, YeM MEePBUYHbIH TOKONPHEMHUK. B 5TOM ciyyae nepBUYHBIH
TOKOIIPUEMHUK U BTOPUYHBII TOKOIIPUEMHHUK MOT'YT COAEP>KaTh OAMHAKOBBIA MaTepHall.

Cucrema,  reHepupymoLias  a’po30Jib,  MOXET  AOMNOJHUTEIBHO  COHEpIKaTh
SJIEKTPOMATHUTHBIA 3KpaH, KOTOPBIH MOXET OBITh PACHOJOXKEH MEXKIy HWHIYKTOPOM H
BTOPUYHBIM TOKOIPUEMHHUKOM. DJIEKTPOMArHUTHBIN SKPaH MOXKET COAePIKaTh peppUMarHUTHBINA
3JIEKTPOHENPOBOASAIINI MaTepua. [IpuMepsl MOIXOASIINX MATEPHUATIOB IS SJIEKTPOMArHUTHOTO
SKpaHa BKJIIOYAIOT, HO Oe3 orpaHu4eHus, (PeppuT, HUKENb-IIUHKOBBIH (PEPPUT U MIO-METaJL.
DNEeKTPOMATHUTHBIH 3KPaH MOXKET HUMETh CJIOHCTYIO CTPYKTYPY M MOXKET, TaKUM 00pa3oM,
comepkaTb MHOXeCTBO cyoeB. CJIOM MOTYT COAEp:KaThb ONMHAKOBBIM MaTepuas WX MOTYT
CoIepKaTh MHOJKECTBO Pa3HbIX MATEPHUAJIOB, HATIPUMED TEX, KOTOPbIE BBIOPAHBI I 0OeCTieueHus
KENAeMbIX HKPAHUPYIOIIMX CBOHCTB. JEKTPOMATHUTHBIH 3KpaH MOXET YMEHBIINUTh
3JIEKTPOMArHUTHOE CILETUICHHE MEXAY MEPBUYHBIM 3JIEKTPOMATHUTHBIM IMOJIEM M BTOPHUYHBIM
TOKOTIPHEMHUKOM, TEM CaMbIM TapaHTUPYs, YTO W3 HUHAYKTOPa B MEPBUYHBIN TOKONPHEMHUK
nepenaeTcss MaKCUMaJIbHOE KOJIMUECTBO SHEPTUML.

WHAyKTOp MOXET COAep:kaThb CHHUPANbHYIO HHAYKIMOHHYIO KaTYIIKy, M TNEPBHYHBIN

TOKOTIPHEMHHUK MOJKET OBITh PACIOJIOKEH BHYTPU CIHMPAJIBbHOM WHIYKIMOHHOW KaTymuku. B
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KOHTEKCTE HACTOALIETO N300PETeHNsI TEPMUH «CITUPAJIbHAS MHIY KIIHOHHASI KaTyIIKa» BKIIOYAET
MHIYKLHOHHYIO KaTyIIKy ¢ JIF0OOH noxxoasmeil (JopMoii MONepeyHoro CeueHusi OTHOCUTENBHO
OCH HAMOTKH KaTyIIKH, BKJIIOYasi, HO 0€3 OrpaHu4eHus], KPYTIYIO, 3JUTMIITHYECKYIO, KBaPATHYIO
U IPSIMOYTOJIBHYIO.

IlepBu4HBIi TOKONPUEMHUK MOXET COAEpPkKATb MHOMKECTBO IEPBbIX JHUCKOB
TOKOIIPUEMHUKA, PACTIONOKEHHBIX BHYTPU MHIYKIIMOHHOMN KaTyIIKH. DTO PacloOKEHHE MOXKET
obecnieunTpb yJIy4LIEHHOE 3JEKTPOMArHUTHOE CLIeTUIeHHE MEXKITY NePBUYHBIM
3JIEKTPOMArHUTHBIM TIOJIEM M MHOXKECTBOM IIEPBBIX JAMCKOB TOKONPHEMHMKA, T€M CaMbIM
rapaHTHPys, YTO CyOCTpaT, reHepupyroIui a3po3oib, 3dpdekTuBHO HarpeBaercsi. B nmpyrux
BapUAHTAX OCYIIECTBIICHHs TMEPBUYHbIH TOKOIPHEMHHUK MOXKET ObITh B (pOpME JIEHTHI WU B
¢dopme mIacTuHBI, MOXKET ObITh B (hopMe MasouKH, MOKeT ObiTh U-00pa3HbeiM, MoxeT ObITh E-
oOpa3HbIM, MOXeT ObITh [-00pasHbIM, MOXeT ObITh B (JOpME CTEp)KHS MM MOXKET OBITh
TpyOUaThIM, HAPUMED, C KPYIJIBIM, TIPSIMOY FOJIBHBIM HMJIH KBaPATHBIM TTOMEPEYHBIM CEUCHUEM.

BTOpHYHBIII TOKONPUEMHUK MOXKET COAEpXkKaTb IO MEHbLIEH Mepe OAMH JUCK
TOKOIIPUEMHUKA (HAmpUMep, MEIHBIH JWCK), PACIIOJNIOKEHHBI Ha OCEBOM KOHLIE CIUPaIbHON
MHly KUIMOHHOMN KaTyIIKU. B HEKOTOpBIX BapHaHTax OCYLIECTBJIEHUS BTOPUYHBIA TOKOPUEMHUK
MOXET COAEP>KaTh Mapy JUCKOB TOKONMPHUEMHHMKA (HAIIPUMEp, MEIHBIE JUCKH), PACTIOI0KEHHBIX
Ha MPOTUBOIMNOJIOXHBIX OCEBBIX KOHLIAX CHHUPAJBbHOM HHAYKUMOHHOW KaTywku. OOuH JUCK
TOKONPUEMHHUKA WJIM KaXIbIM U3 JUCKOB TOKONPHEMHUKA MOTYT UMETb OTBEPCTHE U MOTYT
ComepKaTh KOJbLO TOKONPUEMHUKA. Takoe pacroNOKeHHe MOXET CIOCOOCTBOBATH
TeHEPHPOBAHHIO JJIEKTPUUECKOrO TOKa B AMCKe(-aX) TOKONMPUEMHHUKA, W, CJIEAOBATENbHO,
TeHEPUPOBAHUID BTOPUYHOIO 3JIEKTPOMATHUTHOIO TOJs MOA  BJIMAHMEM IEPBUYHOIO
3JIEKTPOMArHUTHOTO TOJIS.

BTOpHuuHbIil TOKONPUEMHHK MOXET COAepXaTb CETKy TOKONpPHUEMHUKa (Hampumep,
MEIHY0 METKY ), KOTOpasi MOKET OKPY>KaTh MO MEHbIIECH Mepe YaCTh CIIMPAIIbHOW HHAY KLIMOHHOM
KaTymku. Takoe pacroyiokeHne MOXKET CIIOCOOCTBOBATh TEHEPUPOBAHHIO SJIEKTPUIECKOTO TOKA
B CE€TKE TOKONPUEMHMKA, U, CJIE€JOBATEIbHO, T€HEPUPOBAHUID BTOPUYHOIO 3JIEKTPOMArHUTHOTO
TOJIs1 O] BIMSIHUEM MEPBUYHOIO 3JIEKTPOMArHUTHOTO MOJIS.

BTOpuuHBIil TOKONPUEMHUK MOXKET YACTUYHO WJIM IOJHOCTBIO OXBATbhIBATh HHIYKTOP
(HampuMep, CHHMPAJbHYI0 WHAYKLUHWOHHYIO KaTYyINKY), MIEPBUYHBIA TOKOIPHEMHHUK M CyOCTparT,
reHepupyromuil  asposonb. Hanpumep, BTOpHUYHBIM TOKONPUEMHHUK MOXKET COHEPKAThH
qaeoOpa3Hbli 3JIEMEHT TOKOIPUEMHHKA WM Napy YalmeoOpas3HbIX 3JIEMEHTOB TOKOIIPHEMHHKA,
HampuMep, PacroOKEHHbIX Ha MPOTUBOIIOIOXKHBIX OCEBBIX KOHLIAX CIIUPAIbHON MHAYKIIMOHHOM
KaTylIKU. B BapuaHTax OCyLIECTBJIEHHUS, B KOTOPBIX BTOPUYHBI TOKONPUEMHUK MOJTHOCTBHIO

OXBATHIBAET HWHAYKTOP (HampuMep, CHUPAJIbHYI0 WHAYKLUMOHHYIO KAaTyIIKy), HEepBUYHBIH



TOKOTIPUEMHUK U CyOCTpaT, TeHePUPYIOLINI a3PO30JIb, BTOPUIHBIA TOKOMPHEMHHK MOXKET UMETh
OJITHO WJTH HECKOJIBKO OTBEPCTUH Tt 00eCTieueHUs] BOSMOKHOCTH MPOXOXKICHUST BO3yXa U Mapa
yepe3 CUCTEMY, TeHEPUPYIOLIYI0 a3p030Jib, U IJIsi 0OecTieueHus BO3MOKHOCTH 3JICKTPUIECKOTO
COEAMHEHUs] UHAYKTOPAa C UICTOYHUKOM MUTAHMS U KOHTPOJIEPOM.

B HexkoTOpBIX BapuaHTax OCYINECTBJICHHsS BTOPUUYHBINA TOKOIPUEMHUK MOXKET COAEPIKATh
kopnyc. Takoe pacnosokeHue, B KOTOPOM KOPIYyC IE€MCTBYeT KaK BTOPUYHBIN TOKONPUEMHUK,
UCKJTIOYaeT HEOOXOAMMOCTD MPENOCTABJICHHS JOTIOJTHUTEIBHBIX KOMIIOHEHTOB (HampUMep, AUCKa
TOKONIPUEMHUKA WM CETKH TOKOMPHUEMHHMKA) JUIsl BBIMOJHEHUS (YHKLUUU BTOPUYHOTO
TOKOIIPUEMHHKA. DTO MOXKET MPEUMYIIECTBEHHO IOMOYb YIMPOCTUTHh CTPYKTYPYy CHCTEMBI,
TeHEePUPYIOLIEH a3P0O30Jib, U, TEM CAMBIM, YMEHBIIIUTD Pa3Mep W/ UITH BEC CHCTEMBI.

[lepBUUHBI TOKONPHEMHUK U CyOCTpaT, TEHEPHUPYIOLIMHA a3po30jb, MOIYT OBITh
BCTPOEHBI B ILNIOCKOE TEJO0, UMEIOLIEE IJIaBHbIE MOBEPXHOCTH, U HHAYKTOP MOXKET COAEPKATh Napy
TJIACTUH KaTy LIKH, PACTION0KEHHBIX Ha MPOTUBOMOJIOKHBIX CTOPOHAX IMJIOCKOTO TeJNa, KaKAas U3
KOTOPBIX HMEET TEPBYI0 MOBEPXHOCTh, KOTOpas oOpamieHa K COOTBETCTBYIONIEH TJIABHOM
MOBEPXHOCTU IIOCKOro Tena. Kaxkpas ImuiacTUHAa KaTyLIKA MOXKET COAEPKAThb IUIOCKYHO
MHIyKLUOHHYI0 KAaTyLIKy, TaKyl0 KakK CIHPaJbHO HAMOTAHHAs KaTyIIKa C OCBIO HAMOTKH,
MEPIECHINKY JIIPHON MOBEPXHOCTH, Ha KOTOPOM JIEXKUT IJIACTUHA KaTyluku. IInockue kartymiku
MOTYT JIE’KaTh B PSIMOM IJIOCKOCTH, U, TAKUM O0Pa30M, TUIOCKHE KaTyIKH MOTYT OBITh TPSIMBIMH
Karymkamu. Takass KOMIIOHOBKAa MOXET OOJIErYUTh H3TOTOBJIEHHE CHCTEMbI, T€HEePUpYIOLIei
as3po307ib.

Kaxnass U3 miacTMH KaTylIKH MOKET WMETh BTOPYIO MOBEPXHOCTb HAIMPOTHUB MEPBOM
MOBEPXHOCTHU, U BTOPUYHBIA TOKOIPUEMHHK MOKET COAEPKATh Napy IUIACTUH TOKOIPUEMHUKA,
KaXKaass M3 KOTOPBIX MOMKET OBbITh pacroJio’KEHA CMEKHO CO BTOPOH TOBEPXHOCTHIO
COOTBETCTBYIOIIEH IMJIACTUHBI KATYIIKH. DJEKTPOMArHUTHBIM 3KPAH MOXKET COAEp)KaTh IMapy
BJIEMEHTOB BJIGKTPOMAarHUTHOTO 3KpaHa, W MO OAHOMY U3 YKa3aHHBIX 3JIEMEHTOB
3JIEKTPOMArHUTHOTO 3KPaHa MOKET OBbITh PACTIONIOKEHO MEXKAY KaKIOW U3 IUIACTHH KATYIIKH U
CMEKHOW TUIACTUHOW TOKOMpHEMHHUKA. KaXKablil 3J1€MEHT 3JIEKTPOMArHUTHOTO 3KpaHa MOXKET
conepskaTh PeppUTOBYIO TUIACTUHKY. Takass KOMIIOHOBKA MOKET YIIPOCTUTH CTPYKTY Py CHCTEMBI,
TeHEPUPYIOLIEN a3PO30Ib.

Cuctema, reHepupyromas aspo30Jib, MOXET OIMOJHHUTENBHO CONIepXaThb CJIOU
BO3AYLITHOTO 3a30pa, KOTOPBIA MOXKET OBITh PACIIONONKEH MEXKIY KaXKION ITACTUHON KaTYIIKH U
CMEKHBIM 3JIEMEHTOM 3JICKTPOMATHUTHOIO 3KpaHa. Takoe pacIoIOKEHUE MOXKET YJIy4LIUThb
3¢ (deKT SKpaHUPOBAHUS W/WUJIM TIOMOYb YMEHBIIUTh TEIUIONEepenadyy B APYTHe KOMIIOHEHTBI

CHUCTEMBI, TeHEPUPYIOIIEH a3po30Jib. DTO MOXKET, B CBOI OYepelb, MOBBICUTH KOM(OpPT
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MOJIb30BATENs, HAMpPUMEP, MOCPEACTBOM CHIDKEHMSI TEMIIepaTypbl HAPYKHONH MOBEPXHOCTH
CHUCTEMBI, FEHEPUPYIOLLEH a3p030JIb.

Kaxnpiii cioi BO3AYILIHOIO 3a30pa MOXKET COJIEPKATh TEIUIOM3OJIILIMOHHBIN MaTepual.
Tennous30aALMOHHBIN MaTepUal MOKET COAEPKATh KEPAMUKY WUJIU MEeHOCTeKI0. Mcnonb3oBanue
TETUIOU30JSIIUOHHOTO MaTepHraia MOXKET ITOMOYb TOMOJHUTEIbHO YMEHBIUINTh TEIUIONEpeaady B
IpyTrye KOMIIOHEHThI CUCTEMbI, TeHEPUPYIOLIEH a3p030b.

BTOpUUHBII TOKOPUEMHHUK MOKET BBITOJIHATH (DYHKILIUIO 3JIEKTPUYECKOTO TPOBOIHUKA,
U CHCTeMa, TeHepUpPYIoLasi a’po30Jib, MOMKET CONEPKaTh ABTOKOJEOATENIbHYIO CXEMYy,
00pa30BaHHYI0 WHIYKTOPOM U BTOPUYHBIM TOKONMpPHEMHHKOM. Hampumep, Kakmas IJIOCKast
KaTyIIKa MOKET COIepPKaTh MEPBBINA 3JIEKTPOJ, KOTOPBIH MOKET ObITh COEIUHEH ¢ UCTOYHHUKOM
MTUTAHUST U KOHTPOJIJIEPOM, M BTOPOU BJIEKTPOA, KOTOPBIA MOKET OBITh COENMHEH CO CMEKHOH
MJIACTHHOW TOKOMPUEMHHKA, HANPUMEP, MPU TMOMOINM 3aKJICTIKH WJIN TMasHOTO COENHHEHHUS.
BTopbie 351eKTpobI U, CIeI0OBATENbHO, MIACTHHBI TOKOMPUEMHHUKA MOTYT OBITh COETMHEHBI IPYT
C IPyroM TMOCPEACTBOM OTBOAA OT CPEIHEH TOYKH, TeM CaMbIM OOpa3ysi aBTOKOJEOATENbHYIO
CXEMY.

Cuctema, reHepupyromas a’po30jb, MOXKET COAEPKaThb YCTPONCTBO, I€HEPHUPYIOLIEe
a’po30Jib, B KOTOPOE€ BCTPOEH HHAYKTOP. YCTPOMICTBO, TEHEPUPYIOLIEE a3p030jb, MOXKET
COZEPIKATh MOJIOCTh, UMEIOIIYIO MPOOIBHYIO OCh.

B BapuaHTax OCyIIECTBJIEHUs, B KOTOPBIX MHIAYKTOP COAEPKUT CIUPAIbHYIO
WHAYKUUOHHYH KaTyIIKy, CIUpajbHAas MHIYKLUMOHHAs KAaTylIKa MOXET MPOXOAUTb BOKPYT
MOJIOCTU TaK, YTO MPOJOJIbHBbIE OCH CIHMPAJbHOM HMHIYKLUMOHHON KAaTYIIKH U TMOJOCTH IO
CYILIECTBY MapajulesIbHBbI.

B BapmaHTax OCyIIECTBIEHUS, B KOTOPBIX UHAYKTOP COMAEPIKUT Mapy IUJIACTHH KATYIIKH,
IUTACTUHBI KATYIIKA MOTYT OBITh PACIOJIOKEHBI HA MPOTUBOIOJOKHBIX CTOPOHAX IOJIOCTH,
MpUYEM TIepBasi MOBEPXHOCTb KAJKIOW MJIACTUHBI KaTy KK OOpalneHa K MOJIOCTH.

HNHaykTOp MOKET CONep KaTh OO0 MOAXOASIIINN MaTEpUal, HATIPUMED, INTLUEHIPAT WU
JUTLEH/IPATHBIA KaOelb.

CyOcTpar, TreHepHUpYIOIIMA a’po30jb, MOXKET COIEp:KaTh HEXKUIKUN CyOcCTpar,
TeHEPUPYIOLIUI a3p030Jib, HAMPUMEP, MaTepuas JIOOOro THUMA. TBEPIbIM WJIH IOy TBEP.IbIH
matepuai. [lpuMepsl TUIOB CyOCTpPaTOB, TE€HEPHUPYIOMUX a3pPO030Jib, BKIIOYAIOT MOPOLIOK,
TPaHyJibl, 3€pHA, CTPY>KKH, HUTH, YaCTHULbI, T€Jib, MOJOCKH, PACLIUNAHHBIE JIUCTbS, PE3aHbIE
JIMCThsI, PE3aHbIM HAIOJIHUTENb, MOPUCTBIA MaTepuaj, NeHOMaTepuaa Wi JUCThL. Hexuakuit
cyOCTpar, TeHepHUpYIOIIMA a3po30Jib, MOXKET COAepkKaTb MaTepual  PaCTHUTEIBHOTO
MPOUCXOXKICHUS W, B YaCTHOCTH, MOXET conep:kaTbh Tabak. OH MOXeT MpeuMyINeCTBEHHO

conepkaTh BOCCTAHOBJICHHBIH Ta0aK.
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CyOcTpaT, reHepupyomuil a3po30ib, MOXKET COAEPIKaThb BELIECTBO Ui O0pa3OBaHUS
aspozoss. [Ipumeps! BemecTs At 00pa3oBaHUsA a3PO30Jisl BKJIOYAIOT MHOTOATOMHBIE CITUPTHI U
UX CMECH, HAIpUMeD, MINLEPUH WIN MPpONmIeHrIuKkodb. Kak nmpasuio, cyocTpar, reHepupyromui
a’po30Jib, MOXKET COIEpXaTh BELIECTBA, OOpas3yoLIe a’po30sib, B KOJHYECTBE OT
npubnusutenvHo 5% no nmpubnusurenbHo 50% B mepecueTe Ha CyXoi Bec. B HEKOTOpBIX
BAPUAHTAX OCYILNECTBJICHUs B CyOCTpaTe, reHepHPYIOIEM a3po30Jib, COAEPKaHNE BEIECTBA IS
00pa3oBaHMsI a3PO30JIs1 MOKET COCTABJIATh OT mpubmmu3uTenbHo 10% no nmpubnusutensao 20% B
repecyeTe Ha CyXOU BeC U, BO3MOXKHO, puOIn3uTeNbHo 15% B mepecyere Ha CyXO BeC.

IIpu HarpeBe cyOCTpaT, T'€HEPHUPYIOLIHHA a’p030Jib, MOXKET BBICBOOOXKIATH JIETydHe
coequHeHus. JleTyuue coenuHEeHus: MOTYT COAepKaTb HUKOTHMHOBBIE WJIM apOMaTU3HPYIOIINe
COEIMHEHUs], TAKUE KaK apOMaTH3aTop Tadaka.

WHAyKTOp MOXET OBITh BBIMOJHEH C BO3MOJKHOCTBIO pPa0OThI MPH HCHOJIB30BAHUU
KOJIEONIOLIEroCsl 3JIEKTPOMATHUTHOTO TIOJSI, MMEIOLIEro IUIOTHOCTh MAarHUTHOTO IOTOKA OT
npubnusutensHo 20 MTa o npubmmusurensho 2,0 Ti B Touke HanOObIIEH KOHLIEHTPALHH.

Cucrtema, reHepupyIOLIasi a3p030Jib, MOXKET COEp>KaTh HCTOYHUK MUTAHUSA U KOHTPOJLIEP,
KOTOpbIE MOTYT OBITh BBIIIOJIHEHBI C BO3MOXKHOCTBIO pabOThI Ha BBICOKOH 4acTtoTe. MCTOYHHMK
NUTAHUS U KOHTPOJUIEP MOTYT OBITh BBIIOJHEHBI C BO3MOXKHOCTBIO pabOTBI HAa HYACTOTE OT
npubmm3utesnbHo 100 kI no 900 kI 1, Bo3mMoskHO, oT nmpubmmsurenbHo 350 k[ no 450 k' u,
BO3MOXHO, mpubnu3utenpHo Ha yactoTe 400 kI 1. McTOUHNK MUTaHUS U KOHTPOJUIEP MOTYT OBIThH
BBINIOJIHEHBI C BO3MOKHOCTBIO paboThl Ha Ooiee BHICOKOH 4acToTe, HApPHMEpP B MErareproBOM
Auana3oHe, B 3aBUCUMOCTH OT THUINA HCIOJIb3yEMOI0 MHAYKLMOHHO HAarpeBaeMoro
TOKOIPHEMHUKA (B YACTHOCTH, MIEPBHYHOTO TOKOIIPHEMHHKA).

Cucrema, reHepHpyOLIasi a’3po30Jb, MOXET COJAEpKaThb H3JeNHe, TeHepUpyrolee
a’3p030J1b, KOTOPOE COAEPIKUT CyOCTpaT, FeHEPUPY FOIIHI a3PO30J1b, M MEPBUYHBIA TOKOMPUEMHHUK.
Uznenue, reHepupyromiee a3po30Jib, MOXKET ObITh MO CYLIECTBY LMIMHIPHYECKUM, UIH MOXKET
OBITB IO CYLIECTBY IIACTUHOOOPA3HBIM.

Uznenue, reHepupyrolee a3po30Iib, MOXKET CONEPKATh BO3AYXOMPOHHLIAEMYO 000JIOUKY
U cyOCTpaT, TeHepUPYIOIIHNN a3p030Jib, U MEPBHUYHBIA TOKOIPHEMHUK MOXKET OBITh PacTIONIOKEH
BHYTPH BO3AyXONpoHHULIaeMoi obonouku. Boznyxonponumaemas 00600uka MOXKET COAEPIKATh
BO3lyXONPOHMLIAEMbII1 MaTepHuall, KOTOPbIH SIBJISIETCA 3JIEKTPOU3OJALIMOHHBIM U HEMAarHUTHBIM.
JTOT MaTepuas MOKET MMETh BBICOKYIO BO3AYXONPOHHLAEMOCTb, YTOOBI MO3BOJSATH BO3AYXY
INPOXOAUTh dYepe3 MaTepual C YCTOHUMBOCTBIO K BBICOKUM Temmeparypam. Ilpumepsl
MOIXOMSALINX BO3IYXOIPOHUIIAEMbIX MAaTEPUAJIOB BKJIIOYAIOT LEJUIFOJIO3HbIE BOJIOKHA, Oymary,

XJIOIIOK U HICJIK. BO3)1yXOl'IpOHI/II_IaeMI:>II\/'I MaTepHra MOXKET TaKKE BbICTYIIATh B KAUECCTBE (bI/IJ'Ipra.



ITnactuHOOOpa3HOE M3aeNue, reHepUPYIOIee a3PO30JIb, MOXKET COAEPKATh 1O CYILIECTBY
IUIOCKUH CyOCTpar, TeHEePUPYIOUIUH a’po30Jb, M MO CYIIEeCTBY IUIOCKUH MEPBHYHBIN
TokornpueMHuK. I1o cymecTBy miockuii cyobcTpar, reHepupyIOLINi a3p030Jib, MOKET COAEPIKATh
Z1Ba IO CYLIECTBY ILUIOCKUX CJIOSI MaTE€pHaa, FeHEPUPYIOLIEro a3p030Jib, U MO CYLIECTBY IIOCKUI
NIePBUYHBII TOKOTIPUEMHHK MOKET OBITh PACIONOKEH MEXKIY ABYMS MO CYLIECTBY IJIOCKUMH

CIIOSIMU MaTepHala, FTeHePUPYIOIIEro a3po30ib.

KpaTtkoe onucanue rpadgpuuecknx MaTtepuaion

Ha ¢ur. 1 npencrasien cxeMaTu4eCKuii BU IEPBOTO MPUMEPA CUCTEMBIL, T€HEPUPY FOIIEH
a’po30JIb;

Ha ¢ur. 2a—2¢ NMpeaCcTaBJIEHbl CXEMATUUYECKHUE BUABI YaCTH CHCTEMBI, T€HEPHUPYIOIIEH
a’po3osib, TOKa3aHHOW Ha ¢ur. 1, wumocTpupyomue ocnabileHne  MePBUYHOrO
3JIEKTPOMArHUTHOTO MOJIsl BTOPUYHBIM 3JIEKTPOMATHUTHBIM IIOJIEM, U HA KOTOPBIX OPUEHTALus U
pasMep TpPEYTOJNbHBIX CHMBOJIOB TpEAHA3HA4YeHBl JJsi OOO3HAYEHHs, COOTBETCTBEHHO,
HAIPaBJICHUs] U HANIPSDKEHHOCTH 3JIEKTPOMArHUTHOTO MOJIS,

Ha (ur. 3 mpeACTaBIeH CXeMaTHYECKUI BHJI BTOPOTO MIPUMEPA CUCTEMBI, TeHEPHPYOLIEH
a’po30Jib; U

Ha ur. 4 npeAcCTaBIeH CXEMaTUYECKUH BHUI YaCTU TPETBETrO IPHMEpPa CUCTEMBI,

FeHEPUPYIOLIEN a3pO30Jb.

ITonpoGHoe onucaHue BADHAHTOB OCYIIECTBJICHUS

BapuaHTbl OCYINECTBICHHS HACTOSIIEro u300peTeHuss Jpanee OyayT OIHCAHbBI
UCKJTFOUUTENIbHO B KQUeCTBE MPUMepa U CO CChUIKON Ha MpuiiaraemMbie rpadmaecKie MaTepHaibl.

Brauane co ccbuikoii Ha ¢ur. 1 cxemaTH4YecKH MOKa3aH MEPBBIH MPUMEP CHCTEMBI 1,
resepupytouieii asposonb. Cucrema 1, reHepupyroias aspo30jb, COAEPXKUT MEPBbIH MpUMEp
ycrporictBa 10, reHepupyromero a3po3osib, U M3Aeaus 24, TEHEePUPYIOLIEro a’po30Jb.
Yerpoticteo 10, reHepupyroimee aspo30ib, UMeeT OMMmKHUN KoHer 12 u ganbHuil koHer 14, a
TaKK€ COAEPKUT Kopmyc 16 yCTpOHCTBa, KOTOPBIA COAEPKUT HUCTOYHUK 18 mnuTaHus u
KOHTpoJutep 20, KOTOPBI MOKET OBITh BBITIOJIHEH C BO3MOKHOCTBIO pa0OThI Ha BBICOKOH 4acTOTeE.
Hcrounnk 18 nmuraHusi, Kak MPaBUIIO, COAEPIKUT OJHY MJIM HECKOJIbKO OaTapei, KOTOpbIe MOTYT,
Harpumep, ObITh BBIITOJHEHBI C BO3MOYKHOCTBIO HHIYKIIMOHHON Mepe3apsiaKu.

Yerpoiicteo 10, reHepupyroliee aspo30iib, IMEET B LEJIOM HUJIUHAPHIECKYIO GOopMy H
COAEPKUT B LIEJIOM LMIMHAPUYECKYIO MOJOCTh 22 1 T€HEPUPOBAHUS a3pO30Jsi, HAIPUMED, B
¢dbopMe HarpeBaTeNIbHOrO OTAENeHHs, Ha OmpKkHeM KoHue 12 ycrpoiicta 10, reHepupyromero

aspo30ib. I{unuHapuyeckas nojaocTe 22 BBINOJHEHA C BO3MOKHOCTBK) Pa3MELIEHHs] B LIEJIOM



IWJIMHAPUYECKOTO U3Aenusi 24, TeHepUpYIOLIero a’po30Jib, COOTBETCTBYIOIIEH (QOPMBI,
comepkamero cybcrpar 26, TEHEePUPYIOUIMA a’po30iib, W NEPBUYHOTO HHAYKIIHOHHO
HarpeBaeMoro TOKONpHEMHHUKa 28, Hampumep, B popMe MepBbIX AUCKOB 28a TOKOIPHEMHHKA,
oOpa3zoBaHHbIX W3 amoMuHMs. M3nenue 24, reHepupylollee a’po30Jib, MOXKET COIEPKaTh
HEMETaJUTMUECKY 0 U BO3Y XOIPOHHULIAEMY 0 HAapY KHYI0 000JI04Ky 24a 1J1st BMeleHus cyocTpara
26, TeHepUPYIOLIEr0 a’po30Jib, U MEPBBIX TUCKOB 28a TOKONMPUEMHMKA, W Ui OOECTIeYEeHUs
MPOXOXKAEHUS BO3/IyXa uepes uzaenue 24, reaepupyrouiee aspo3oib. M3aenue 24, renepupyroliee
a’3p030Jib, SIBISIETCS OAHOPA30BbIM HM3JEJHEM, KOTOPOE MOXKET, HAalpUMep, COIepKaTh Tabak B
KadyecTBe cyOcTpara 26, TeHepUPYIOLIETro a3p0o30Jib.

YcrpoiicTso 10, reHepupyrolee a3po30iib, COAEPKUT UHAYKTOP 29 B popMe CITUpaIBHOM
MHAYKIIMOHHOM KaTywky 30, KOTOpasi UMEeT KPyIJoe MornepeyHoe ceueHne U IPOXOAUT BOKPYT
LUJIUHAPUYECKON NMONOCTU 22. B 1pyrux He NpOUJUTIOCTPUPOBAHHBIX BAPUAHTAX OCYLIECTBICHUS
CIMpajbHas MHIYKLHOHHAsl KaTylIKa MOXET UMETb HEKPYTJIoe MoNepeuHoe cedeHue, HalpumMep,
3JUTMNITUYECKOE, KBaJpaTHOE UK NpsiMoyrosibHOe. MHaykinoHHas katyuika 30 MOXeT nosiyydaTthb
nutaHue OT uctoyHuka 18 murtanusa u koHtposuiepa 20. Konrpomnep 20 comep:KUT, TOMUMO
APYTUX DBJEKTPOHHBIX KOMIIOHEHTOB, WHBEPTOP, KOTOPBIH BBIIOJIHEH C BO3MOXKHOCTBIO
npeoOpa3oBaHUsl MOCTOSIHHOTO TOKA OT UCTOYHUKA 18 MUTaHWsA B MEepeMEHHBIH TOK BBICOKOM
4aCTOTBI AJI1 UHIY KHIMOHHOM KaTymku 30.

Ycerpotictso 10, reHepupyroiee aspo30ib, COAECPKUT OAHO WIM HECKOJIBKO BITy CKHBIX
oTBepcTuil 32 1Js BO3AyXa B KOpIyce 16 yCTpoOHCTBa, KOTOPbIE MO3BOJIAIOT OKPYKAIOILIEMY
BO3JyXY NPOXOAUTh B LWJINHAPUIECKYIO MOJOCTh 22. YeTrpolicTtso 10, reHepupyrolee a3po3odib,
TaKXe COAEPKUT MyHIAIITYK 34, UMEIOLTUI BbIy CKHOE OTBepcTHe 36 asid Bo3nyxa. MyHAIITYK
34 yCTaHOBJIEH C BO3MOXKHOCTBIO CHATHUSI HA Kopmyc 16 ycTpoiicTBa Ha OmmkHeM KOHLE 12 mist
obecrieyeHHst JOCTyNa K LIIMHAPUYECKON MOJIOCTH 22 IJIsl TeHEPUPOBAHUS a3PO30JIsI C LIENBIO
BCTABKU WJIU YAQJICHUS U3AENNs 24, TEHePUPYIOLIEro a3po30Jib.

Kak Oyner MOHSTHO CHELMANIUCTy B JAHHOH OOJIACTH TEXHUKH, KOTAA MHIYKIHUOHHAS
katymka 30 mojy4aeT MUTaHHE NPU HCIOJIb30BAHUM CUCTEMBI 1, reHepupylolel a’spo3odb,
o0pasyeTcst IepeMEeHHOE U U3MEHSIFOIEEeCs] BO BpEMEHH MEPBHYHOE 3JIEKTPOMArHUTHOE ToJIe 42,
KaK cxXeMmMaTudecku o0003HaueHO Ha ¢ur. 2a TpeyroJbHbIMH CcUMBOJaMH. IlepBuuHOe
3JIEKTPOMArHuTHOE nose 42 B3aUMOAEHCTBY €T C NEPBUYHBIM TOKOIIPUEMHUKOM 28 U F€HEepUpPyeT
BUXPEBBIE TOKU W/WUJIH MOTEPU HA MATHUTHBIM THCTEPE3NC B MIEPBBIX AUCKAX 282 TOKONPHEMHUKA,
NPUBOAA K UX HarpeBy. Kak cxemMaTHuecKy MOKa3aHO Ha ur. 2a, IEPBUYHOE 3JIEKTPOMATHUTHOE
nosie 42 umeet rpanuibl 90 Noss, KOTOPbIE HAXOMATCA 3a NpeaesaMu rpanul 92 ycrpoiictsa 10,
TEeHEPUPYIOLIEro adpo30Jib, HANPUMEpP, KakK ONPEAEeIeHO HAapy’>KHOM 4YacTeiO Kopmyca 16

yCTPONCTBA.
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Ilepsele nucku 28a TOKONPUEMHHKA MOTYT HAaXOAUTbCS B HEMOCPEACTBEHHOM WU
OTOCPEIOBAHHOM KOHTAKTE € CyOCTpaToM 26, FeHepHPYIOLIUM a3P030Jib, TAK, YTO KOIIa IIepBbIe
JUCKU 28a TOKONIPUEMHMKA MHAYKLMOHHO HArpeBarOTCsl NEPBUYHBIM 3JIEKTPOMArHUTHBIM I1OJIEM
42, reHepUpyeMbIM HHAYKLUOHHOU KaTymkou 30, TEmio nepenaercst u3 NepBbIX JUCKOB 28a
TOKONPHEMHUKa B CyOcTpar 26, TeHepupyOUMi a’po30jb, HAIpUMep, IOCPEICTBOM
TETUIONPOBOAHOCTH, M3JIyYeHHMs M KOHBEKLIWH, AJsI HarpeBa cyOcTpata 20, TeHepUpPYIOLIEro
a’3po30Jib, O€3 CIKUraHWsl, ¥ TeHepUpPOBaHUS TakuM obOpasoMm mapa. Ucnapenuro cyOctpara 26,
T€HEPUPYIOIIEro a3po30Jib, CIIOCOOCTBYET NOOaBICHHE BO3AyXa U3 OKPYIKAKOLIEH Cpenbl uepes
BIYCKHbIE OTBepcTHs 32 nmusi Bosnmyxa. Ilap, reHepupyemeblii myTeM HarpeBa cyoOctpara 26,
TEHEPUPYIOLIErO a3p030Jb, BBIXOAUT U3 LIWJIMHAPUYECKONW NOJOCTH 22 4Yepe3 BBITyCKHOE
otBepcTue 36 I BO3yXa, II€ OH OXJAKAAETCS U KOHACHCUPYETCs ¢ 0Opa30BaHUEM a3pO30JIs,
KOTOPBIN MOJb30BaTeNb ycTpoiictea 10 mMoxer BabIxaTh yepe3 MyHAWTYK 34. IIpoxoxkneHuro
BO3/lyXa Uepes3 WINHAPUYECKY 0 MOJOCTh 22, T. €. U3 BITy CKHBIX OTBEPCTHI 32 115 BO3yXa Yepes
MOJIOCTB 22 ¥ U3 BBIIYCKHOI'O OTBEPCTHA 36 U1l BO3AyXa B MyHAWITYK 34, MOXKET COIEHCTBOBATH
OTPULIATEJIbHOE aBJICHHE, CO3/1aBA€MOE MOJIb30BATENIEM NPU BTATMBAHUM BO3JyXa CO CTOPOHBI
BBIITy CKHOTO OTBepCTHUs 30 17151 Bo3ayxa ycrpoucTtsa 10,

B nomonHeHwe K mNEpPBHYHOMY TOKONPHEMHUKY 28 (T.e. mepBbIM nuckam 28a
TOKOTIPHEMHHUKA B TIPOUJUTIOCTPUPOBAHHOM IIpUMeEpE), CUCTeMa 1, reHepupyroIias a3po30b, U, B
YaCTHOCTH, YCTPOMCTBO 10, reHepupyrouiee aypo30ib, COAEPKUT BTOPUUHBIN TOKONPpUEMHHUK 40.
B npoumnmocTpupOBaHHOM IpHMEpPE BTOPUYHBIN TOKONpHEMHHUK 40 COAEPKUT Mapy BTOPBIX
auckoB 40a TOKONPUEMHHUKA, PpACIOJOKEHHBIX Ha MPOTUBOMOJIOXKHBIX OCEBBIX KOHILIAX
CIUpaNbHOM MHAYKIUMOHHOW kaTywku 30. Bropeie aucku 40a TOKONMpUEMHHKAa MOTYT UMEThb
¢dopmy KonbLa, Kak Moka3aHo Ha ¢ur. 1. MokeT ObITh MPpeUMy IECTBEHHBIM 00pa30BaTh BTOPbIE
nucku 40a TOKONPUEMHUKA U3 Marepuaia (Hampumep, MeAH), KOTOPBIH MMeeT Oojiee HU3KOE
SJIEKTPUYECKOE COMPOTHUBJIEHUE, HYeM Marepuai (HampuMmep, AallOMUHUI), H3 KOTOPOro
0o0pa30BaHbI MEPBbIE TUCKH 283 TOKOMPUEMHUKA.

Bropeie aucku 40a TOKONpPHUEMHMKA BBINOJHEHBI C BO3MOKHOCTBIO T€HEPUPOBAHUS
BTOPUYHOTO 3JIEKTPOMArHUTHOrO mois 44, Kak CXeMaTHYeCKH IoKa3aHo Ha ¢ur. 2b
TPEYTOJIbHBIMU CHMBOJIAMH, TOJ] BJIMAHHUEM MEPBUYHOIO 3JIEKTPOMArHUTHOrO mnomus 42,
TEHEePUPYEMOro MHAY KIIMOHHOM KaTykon 30. bosiee KOHKPETHO, NEPBUYHOE 3JIEKTPOMArHUTHOE
none 42 mnoryomaercs BTOpbIMH auckamu  40a TOKONPUEMHMKA, WHAYLUPYS IOTOK
3JIEKTPUYECKOrO TOKAa BO BTOPBIX AHMCKax 40a TOKONPHUEMHMKA, YTO T€HEPUPYET BTOPUYHOE
3JIEKTPOMArHUTHOE 1oJie 44, KOTopoe NeHCTBYeT B MpoTHBOBeEC (Harpumep, Ha 180 rpamaycos, kak
nokasaHo Ha ¢ur. 2b) mepBUYHOMY 3JIEKTPOMArHUTHOMY MO0 42. JIeHCTBYsl B IPOTHUBOBEC

NEPBUYHOMY 3JIEKTPOMArHUTHOMY TOJIO 42, BTOPUYHOE 3JIEKTPOMArHUTHOE 1ose 44 ocnabnser
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NEPBUYHOE DJJIEKTPOMArHUTHOE mnojie 42 Tak, 4YTO MOJY4YEHHOE B pE3yJIbTaTe HYJIEBOE
3JIEKTPOMArHUTHOE ToJIe 40, CXeMaTHYECKH MOKa3aHHOE Ha (UTr. 2¢ TPEyTrONbHBIMUA CHUMBOJIAMH,
UMeEET rpaHuLibl 94 HyJIEBOTO MOJIs, KOTOPBIE HAXOAATCS 10 MEHBIIEH MePe YaCTUYHO B Ipeaesax
rpanun; 92 ycrporictea 10, renepupyromero aspo3oib. B pesynbrare BO3AEHCTBUE Ha
HOJIb30BATEJNSl CHCTEMbI |, TeHepUpYIOIeil a3p0o30Jib, SJEKTPOMATHUTHOTO TIOJISI MOXKET OBITh
YMEHBIIEHO IO CPAaBHEHHMIO C YCTPONCTBOM, TIE€HEPHUPYIOIIMM a3po30jib, B KOTOPOM He
MPUMEHSETCSl BTOPUUYHBIN TOKONPUEMHHUK 40.

Obparumcsi Tenepp kK ¢ur. 3, HA KOTOPOH MOKa3aH BTOPOW MNpUMEP CHCTEMBI 2,
TreHePUPYIOLIEN a3p030J1b, KOTOPBIN aHAJIOTMUYEH NTEPBOMY NIPUMEPY CUCTEMBI 1, TeHepupyoLen
a’p030Jib, OMUCAHHOMY BBILIE CO CCHUIKOW Ha ¢ur. 1 u 2, ¥ B KOTOPOM COOTBETCTBYIOIIHUE
KOMITOHEHTbI 0003HAUEHBI C HCIIOJIB30BAHUEM OJMTHAKOBBIX CCHUIOUHBIX HOMEPOB.

Cucrema 2, reHepupymolias a’po30ib, COAEPKUT BTOPOH mpumep ycTpoiictBa 50,
TeHEPUPYIOIIEro  a’3po30Jib, KOTOpBIH MomoOeH mepBoMy mpuMepy ycrpoiictsa 10,
TeHEPUPYIOLIErO a3p030Jib, OMMCAHHOTO BBILIE, U TAKXKE COACPKUT U3fenue 24, renepupymoouiee
a’3p030J1b, KaK OMHUCAHO BBILIIE.

Yerpoiictso 50, reHepupyrolee aspo30iib, COAEPKUT BTOPUYHBIN TOKONpueMHUK 40 B
dbopme ceTku 52 TOKONPUEMHHUKA, HanpuMep, odpazoBaHHOM U3 Meau. CeTka 52 TOKONPHEMHHUKA
[0 MEHBIIEH Mepe YaCTUYHO OKPY’KAET CHUPAIbHYIO WMHAYKIMOHHYX Karywky 30. B
NPOUJUTIOCTPUPOBAHHOM IIPUMEpPE CeTKa 52 TOKONPUEMHUKA COAEPKUT IO CyLIECTBY
LIMHAPUYECKYH0 4acThb 54 B BHUAE CETKM U MO CYIIECTBY KPYINIyX 4acTb 56 B BHUJE CETKH,
o0ecreueHHy0 Ha OCEBOM KOHLIE MHAYKIIMOHHOM KaTymku 30.

Cerka 52 TOKONPHEMHHUKA BBIMOJIHEHA C BO3MOKHOCTbIO I'€HEPUPOBAHUS BTOPUYHOTO
3JIEKTPOMAarHUTHOrO mojsi 44 noj BAUSHUEM MEPBUYHOIO BJIEKTPOMATHUTHOrO Mojs 42,
TEeHEePUPYEMOro MHAYKIIMOHHOM KaTykon 30. bojiee KOHKpETHO, NEPBUYHOE 3JIEKTPOMArHUTHOE
nosie 42 MOrIoUAeTcss CEeTKOM 52 TOKONPHUEMHUKA, MHAYLUPYSl MOTOK 3JIEKTPUYECKOrO TOKa B
ceTke 52 TOKONPHUEMHMKA, YTO I'€HEPUPYET BTOPUUYHOE 3JIEKTPOMArHUTHOE nosie 44, koTopoe
NENUCTBYyeT B IMPOTHUBOBEC MEPBUYHOMY JJIEKTPOMArHUTHOMY nomo 42. BropuudnHoe
3JIEKTPOMArHUTHOE moJie 44 ocnabiseT NepBUYHOE 3JIEKTPOMArHUTHOE moJie 42, KaK OMHCaHO
BBILIE B CBS3H € QUT. 1, TaK, YTO MOJyUEHHOE B PE3yJIbTaTe HYJEBOE 3JIEKTPOMArHUTHOE MoJie 46
UMeeT rpaHuLbl 94 HyJIEBOrO MOJIsA, KOTOPBIE HAXOASATCS IO MEHbIIEH Mepe YaCTUYHO B NPEeAesax
rpanul 92 ycrporicta 50, reHEpUpPYIOLIEro a3po30Jib.

Yerpotictso 50, reHepupyroliee a3po30iib, TAKKE MOKET CONEPKATh NEKTPOMATrHUTHBIN
sKkpaH 60, KOTOPBII MOXKET OBITh PACIIONOKEH MEXIY MHAYKLUNOHHONW KaTyInkoi 30 u ceTkoi 52
TOKOIIPUEMHHUKA. DJIEKTPOMAarHUTHbIM 3KkpaH 60 0OblyHO 0Opa3oBaH u3 (EPPUMArHUTHOTO,

3JIEKTPOHENPOBOAIIEIO MaTepuana, Takoro kak ¢eppur. B npumepe, nokasanHom Ha ¢ur. 3,
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3JIEKTPOMArHUTHBIA 3KpaH 60 COOEp>KUT MO CYyLIECTBY LMJIMHAPUYECKYH) 4acTb 02 3KpaHa,
Harpumep B (popMe MO CYIIECTBY LIHIMHAPHUIECKOH T'IIb3bI, KOTOPas PACIONOKEHA B paIHATIbHOM
HaIpaBJIEHUN CHAPYXM MHAYKUMOHHOHM KaTymku 30 TakuM 00pa3oM, YTO OHA MPOXOAMT IO
OKpPY>XHOCTH BOKPYI MHAYKUMOHHOM kaTymku 30. OJNEeKTpOMAarHUTHBIM 3KpaH 60 Taxke
COZEPIKUT MEPBYIO KPYIIIYEO 4acTh 64 3KpaHa, 00eCIIeYeHHYI0 Ha OCEBOM KOHIIE MHAYKLIMOHHOM
kaTyuky 30. DneKTpOMarHuTHbIN 5KpaH 60 MOXKET TaKkke COAepKaTb BTOPYIO KPYIJIyIO 4acThb 66
SKpaHa, KOTopast MOXKeT ObITh OOecreueHa Ha BTOPOM OCEBOM KOHIIE MHY KIIHOHHOM KaTymku 30.

OO6parumcs Teneps K ¢Gur. 4, Ha KOTOPOH MOKa3aHA YaCTh TPETHETO MPUMEPA CUCTEMBI 3,
TeHEePUPYIOLIEH a3p030Jib, KOTOPBIN aHAJIOTMUYEH NIEPBOMY U BTOPOMY IpUMepaM CUCTeMBI 1, 2,
TeHEePUPYIOIIeH a’po30Jib, OMUCAHHBIM BbIIE CO CCbUTKOW Ha ¢ur. 1-3, U B KOTOpOM
COOTBETCTBYIOLIIHE KOMIIOHEHTBI OOO3HAYEHbI C HCIOJb30BAHHEM OIMHAKOBBIX CCHUIOUHBIX
HOMEPOB.

Cuctrema 3, reHepupyrolias aspo30jb, COAEPKUT TpeTHl mnpumep ycrpoiicrsa 70,
T€HEPUPYIOIIEro a3p030Jib, KOTOPBI UMEET HEKOTOpbIE OOIIHME YepThl C MEPBBIM U BTOPHIM
npumepamu ycrporictsa 10, 50, reHepupyrOLEero a>po3ob, OMUCAHHOTO BBIIIE, U TOJBKO 4aCTh
KOTOpOro mokasaHa Ha ¢ur. 4. B ycrpoiictBe 70, reHepupyromeM a’po30ib, UHAYKTOp 29
COIEPKUT Mapy IUIACTUH 72 KaTYLIKH, PACHOJIOKEHHBIX HA NPOTUBOINOJOXXHBIX CTOPOHAX
nojioctd 74, TpPHUCTIOCOONEHHON Ui pa3MeIleHus IUIACTUHOOOpasHoro wm3penust 76,
reHepupyoIIero aspo3onb. I lnactuHooOpaszHoe usnenue 76, reHepupyro1nee a3po30Jb, CONEPIKUT
IUIOCKOE TeNO 77, UMerolIee INIaBHble MOBEPXHOCTH 78, U COEep KUT cyOcTpat 26, reHepHpy oL Uit
a’po30Jib, W TEPBUYHBI TOKONPUEMHMK 28, Hampumep, IUIOCKUNH TOKOIPHEMHHK,
PACTOIOKEHHBIN MEKIY ABYMs CIOSIMU MaTepUaa, TeHEPUPYOLIETO a3po30Jb.

Kaxnas nnactuna 72 kaTy KU COAEPIKUT CIMPAIbHO HAMOTAHHYIO INIOCKYHO KaTy Ky 80
U MOXKeT OBbITb BBINOJIHEHA KaK MHOTOCJIOWHAs Ne4yaTHas IUiaTa, B KOTOPOH KaXkaas TUIOCKast
karywmka 80 BBIMOJTHEHA Kak MenHas Aoposkka. Kaknaas mnactuHa 72 KaTyIIKA UMEET MEPBYIO
NOBEPXHOCTh 72a, KOTOpasi odpaineHa K COOTBETCTBYIOLIEH ITABHOW MOBEPXHOCTH 78 IMIOCKOTO
Tena 77. B HEKOTOpBIX BapuUaHTaX OCYLIECTBICHUS IEepBas MOBEPXHOCTh 72a MOXKET OBITh
MOKPBITA TETJIOMPOBOJHBIM MaTEPHAJIOM, HATIPUMEP AJISl TOTO, YTOOBI MOTEPH TEIUIA OT IIOCKUX
katymek 80 Mornu nocturath cydcrpara 26, reHepUPYIOIIEro a3po30ib, ISl CIOCOOCTBOBAHMUS
ero HarpeBy. Ilmockue karymku 80 (mpsiMble KaTyIIKH B MPOMJUTFOCTPHPOBAHHOM TIPHMEPE)
BBITIOJIHEHBI ¢ BO3MOXKHOCTBIO F€HEPUPOBAHUS IEPBUYHOIO 3JIEKTPOMArHUTHOIO NOJs 42 TaKUM
e 00pa3oM, 4TO U CrIUpajbHAs MHAYKIHOHHAs KaTynka 30, onucanHas Bbime. Kaknas riockas
karywka 80 comep:kuT nepsblil 3aekTpoa 80a, KOTOPbIA COENUHEH C UCTOYHUKOM nuTaHus 18 u
koHTposepoM 20. Kaxnas muockast xaryika 80 Takxke COIEp>KUT BTOpPoH siekrpon 80b, u

BTOpPBIE 3JIeKTpoAbl 80b MOryT OBITH COENUHEHBI MOCPEACTBOM OTBOAA OT CpenHEH TO4KH (He
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NOKa3aHOo Ha ¢ur. 4), 9To sABIseTCA OOIIEN3BECTHBIM B JAHHOM O0JNACTH TEXHUKU M He TpedyeT
JOTOJTHUTENBHOTO OOBSCHEHHUS.

Yerpoiicto 70, reHepupyroliee aspo3o0iib, COAEPKUT BTOPUYHBIA TOKONpUEeMHHUK 40 B
¢dopme mapel muacTuH 82 TOKONPHEMHHUKA, MPUYEM Kaxkaas IUIacTUHAa 82 TOKONpPHUEMHHKA
PACIIONIOKeHA PSIOM CO BTOPOU MOBEPXHOCTHIO 72b COOTBETCTBYIOLIEH TNIACTHHBI 72 KATYIIKHU.
ITnactunbl 82 TOKONPHEMHHUKA BBINOJHEHBI C BO3MOXKHOCTBIO T€HEPUPOBAHHUs BTOPHUYHOIO
SJIEKTPOMArHUTHOrO MOJs 44 1oj BAUSHUEM MEPBUYHOIO BJIEKTPOMATHUTHOIO MO 42,
TeHepUPYEMOro IIACTUHAMU 72 KaTylKHU. bonee KOHKPETHO, MEPBUYHOE 3JIEKTPOMArHUTHOE
noJie 42 nornomaercs MiIacTuHaMy 82 TOKONPUEMHUKA, HHAYLIUPY sl IOTOK 3JIEKTPUUECKOrO TOKA
B IJacTUHaxX 82 TOKONPUEMHHMKA, YTO T'€HEPUPYET BTOPUYHOE BJEKTPOMATHUTHOE mose 44,
KOTOpPO€ AEHUCTBYET B IPOTUBOBEC MEPBUYHOMY 3JIEKTPOMATHUTHOMY MOJIIO 42, FeHEpUpPY EMOMY
IUIaCTMHAMU 72 KaTywkd. BropudHOe »JjekTpoMarHuTHOE mojie 44 ocnalnser MepBUYHOE
3JIEKTPOMArHUTHOE ToJie 42, KaK OMHUCAHO BBIIIE B CBsI3U € ¢ur. 1-3, Tak, 4TO MOJNy4YEeHHOE B
pe3yJibTaTe HyJIEBOE 3JICKTPOMArHUTHOE Mojie 46 uMeeT rpaHulbl 94 HyJIeBOro moJjis, KOTOpbIe
HAXOJSTCS MO MEHBLIEH Mepe YaCTUYHO B Npeaenax rpanul 92 ycrporictsa 70, reHepUpyOLIEro
aspo30JIb.

Ycerpolicteo 70, reHepupyroliee aspo30Jib, TAKKE MOXKET COAepXkKaTh MO CYLIECTBY
IUIOCKHE 3JIEMEHTHI 84 37IEKTPOMArHUTHOIO SKpaHa, O OJTHOMY U3 KOTOPBIX PACIOIOKEHO MEXKITY
Ka)KJOM U3 IUIACTUH 72 KaTYIIKU U CMEXHOU IUIACTUHOU 82 TokonmpueMHuka. Kaxkaplii 31eMeHT
84  3JEKTPOMArHUTHOIO JKpaHa OOBIYHO oOpa3oBaH u3 (bepprUMarHuTHOrO,
3JIEKTPOHENPOBOALIETO MaTepUasa, U B IPOUJUIIOCTPUPOBAHHOM NPUMEPE KaKIbIi dJeMeHT 84
HJIEKTPOMArHUTHOTO JKpaHa CoOmepkuT (epputoByro IuacTuHKy. Kaxnmeni snement 84
3JIEKTPOMArHUTHOTO SKPaHa MOKET ObITh OTHAJIEH OT CMEXKHOH MIACTHHBI 72 KATYIIKH CJI0eM 86
BO3JYLIHOTO 3a30pa, U CJIOM 86 BO3MYLIHOIO 3a30pa MOKET COAEPKAaThb TETUIOU3O0JISIIUOHHbIN
MaTepuas, TaKOH Kak KepaMHMKa WJIM I€HOCTEKJO, A NPEeNOTBPAlleHUs HEXKeNaTeIbHOU
TeryIonepenayu B yCcTpoicTee 70, reHepupyroIeM a3po30iib, HAIPUMEp U3 IUIACTUH 72 KaTyUIKU
B IPYTH€ COCTABJISIOIINE YaCTU YCTpoicTBa 70, reHEPUPYIOLIETO a3PO30Jb.

XoTs B mpenpiaymux ad3amax ObUIM OMHCaHBI NMPEACTABICHHBIE B KauecTBE MpUMeEpa
BapUAHTBI OCYLIECTBIICHHUS, CIENyeT IOHUMATh, YTO 0€3 OTCTYIUIEHHs OT 00BbEeMa MpHUIIaraeMoil
dopmybel M300peTeHNsT B TaKMe BAPUAHTHI OCYINECTBJICHUS] MOTYT OBITh BHECEHBI Pa3JIMYHbBIC
usMeHeHus. TakuM oOpa3oMm, CTeneHb 3aUThl 1 00BeM NPUTSI3aHUH (OPMYIIbI H300PETEHHS HE
JOJDKHBI OFPAaHUYHUBATHCS BBILIEONHUCAHHBIMU UIUTIOCTPATUBHBIMHU BAPUAHTAMU OCY LLECTBJICHUS.

Hacrosimee n3o0peTeHne 0XBaThIBaET JIFOOYI0 KOMOMHALIMIO BBIIIEONHCAHHBIX IPU3HAKOB
BO BCEX BO3MOXHBIX UX BapHAaLMsX, €CJIU B JAHHOM OINHUCAHUU HE YKA3aHO MHOE WJIM HHBIM

00pa3oM HeT SIBHOTO MPOTUBOPEYHS KOHTEKCTY .
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Ecnu u3 KOHTEKCTa SIBHO HE ClIelyeT HHOE, TI0 BCEMY ONMCAHUIO U (popMyie H300peTeHs
BBIPAJKEHUS «COMEPIKATH», KCOACPIKALIUID U T. 1. CJIEAyeT pACCMAaTPUBATh BO BKIIFOYAIOIIEM, a HE
B HCKJIIOYUTENIbHOM WJIM HMCYEPIBIBAIOLIEM CMBICIE, TO €CThb B CMBICIIE «BKIIOYas, HO 0e3

OTPaHUYCHUSD .



®opmy.Jia uzodpereHust
1. Cucrema (1, 2, 3), reHepupyroLas a3p0o30Jib, COAepPIKAIIAs:

cyocTpar (26), reHepHpYIOIIHA a3P030Jb;

UHAYKTOP (29) nnst reHepupOBaHUS IEPBUYHOTO 3JIEKTPOMArHUTHOTO MOJIs (42);

NEepPBUYHBII TOKONPUEMHHUK (28), BBIMOJHEHHBIH C BO3MOXKHOCTBIO HHIYKLHOHHOTO
HarpeBa TEPBUYHBIM JJIEKTPOMArHUTHbIM moneM (42) u HarpeBa cyOctpata (26),
TEHEPHUPYIOLIErO a3P030Jb, CAMOCTOSITENBHO,

BTOPHYHBIA TOKOMPUEMHHK (40), BBIMOJIHEHHBIH C BO3MOXKHOCTBIO CaMOCTOSITEIBHO
I€HepUPOBaTh BTOPUYHOE 3JIEKTPOMArHUTHOE mone (44), nedcTByroliee B MPOTHUBOBEC
NEPBUYHOMY 3JICKTPOMATHUTHOMY TOJIFO (42), MPH 3TOM BTOPUYHOE 3JEKTPOMATHHTHOE MOJIe
(44) renepupyercs O BIUSHUEM NMEPBUYHOTO SJICKTPOMATHUTHOTO TOJIs (42).

2. Cucrema, resepupyrolas a’po3oib, MO M. 1, oTiMyYaroLascs TeM, 4YTO CHCTEMA,

2
TeHepUPYIOIIas a3p030Jib, cOnepkUT kKopmyc (16), onpenensromuii rpanuiiel (92) yCTponcTBa, U
BTOPUYHOE SJEKTPOMArHUTHOE TOJ€ (44) BBIIONIHEHO C BO3MOXHOCTBIO —OCIabiIeHus
MEPBUYHOTO 3JICKTPOMArHUTHOTO moist (42) muist monydeHwsl rpaHull (46) HYJIEBOTO MOJs,

KOTOPBIE HAXOMASTCS [0 MEHbIIEH Mepe YaCTUYHO B IIpeenax rpaHul (92) ycTpoicTsa.

3. Cucrema, reHepupyrolias a’po30Jib, MO M. 1 WM M. 2, OTIMYAKOINAACS TEM, 4TO
BTOPUYHBIA TOKOMpueMHUK (40) umeeT OoJjiee HHM3KOE AJIEKTPUYECKOE COMPOTHBJICHUE, YEM

NEePBUYHBII TOKOIIPUEMHHUK (28).

4. Cucrema, TreHepupymolasi a’po30Jjib, MO JIOOOMY U3 TPEObIAYIIUX IyHKTOB,
OTJIMYAIOINASICST TEM, YTO JOMOJHUTENIbHO COAEPIKUT JJIEKTPOMArHUTHBIA 3KpaH (60, 84),
PACTIONIOKEHHBIN MEXIY WHAYKTOPOM (29) M BTOPWUYHBIM TOKONpUeMHHKOM (40), mpuuem
3NIEKTPOMArHUTHBIN 5KpaH (60, 84) comepkUT (eppUMarHUTHBIA 3JEKTPOHETPOBOISAIINI

MaTepHal.

5. Cucrema, reHepupyromas aj’po30ib, MO JIOOOMYy U3 TPEAbIIYIIUX MYHKTOB,
OTJIMYAIOINASICST TEM, YTO UHAYKTOP (29) COmep KUT CUPabHYI0 WHAYKIHMOHHYIO KaTtyiky (30),

U TIEPBUYHBIA TOKONIPHEMHUK (28) pacrosioskeH BHYTPU CHHUPATbHON MHAYKLIHUOHHOW KaTyIIKH

(30).
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6. Cucrema, reHepupymolias a’po30jb, MO M. S5, OTIWYAKOLIASACA TEM, YTO BTOPUYHBIN
TOKOrpueMHUK (40) comepkUT 1O MeHblIed Mepe oauH 1uck (40a) TOKONPHEMHUKA,

PACIIONIOKEHHBIN HAa OCEBOM KOHIIE CIIMPAIbHON HHAYKIIMOHHON KaTyikH (30).

7. Cucrema, reHepupympolnas aj’po3ojib, MO H. 5 wiu 1. 6, OTIMYAKOLIAsCA TEM, YTO
BTOPHYHBINA TOKONpueMHHK (40) comepskut ceTky (52) TOKOnmpUeMHHKA, KOTOpasi OKPykKaeT o

MEHbLIEH Mepe YacTh CIUPATBbHON MHAYKLMOHHOM KaTyuiku (30).

8. Cucrema, reHepupyroLIasl adpo30Jb, Mo JOOOMYy U3 M. 1-5, OTIMYarOIasiCss TeM, 4TO
BTOPUYHBIA TOKONpUeMHHK (40) 1O MeHbIIell Mepe 4HaCTHMYHO OXBaThIBA€T HHAYKTOP (29),
NepBUYHBbIN TOKompueMHHK (28) u cyOctpar (26), reHepUpyROIUN a’p030Jb, U COAEPIKHUT

yameoOpa3HbIi 3JIEMEHT TOKOIPUEMHHKA WJIH Mapy YarmeoOpas3HbIX 3JIEMEHTOB TOKOTIPHEMHHUKA.

9. Cucrema, reHepupyrOLIasl adpo30jb, Mo JOOMYy U3 . 1—4, OTIMYAOIIAsICS TEM, YTO
nepBUYHbIN TOKONpueMHHK (28) m cyOctpar (26), reHepupyroIuii a’po30Jib, BCTPOSHBI B
wiockoe teno (77), uMeromnee riaBHble moBepxHocTH (78), u uHIykTOop (29) comepkut mapy
riacTrH (72) KaTyLIKH, PACMOJOKEHHBIX Ha MPOTHUBOIOJIOKHBIX CTOPOHAX Iockoro tena (77),
Ka)kJ1asi 13 KOTOPBIX UMEET MEPBYIO MOBEPXHOCTH (72a), KoTopas oOpalieHa K COOTBETCTBYIOIIEH

riaBHOM nmoBepxHocTH (78) mmockoro Tena (77).

10.  Cucrema, reHepupymoomas a’po30yib, MO M. 9, OTIMYAKOLIAsCS TeM, YTO Kaxjaas U3
wiacTiH (72) KaTyLKH MMEEeT BTOPYK MOBEPXHOCTh (72b) HampOoTHB MEpBOI MOBEPXHOCTH
(72a), u BTOpHUHBIN TOKONpUEeMHHK (40) conep:KUT mapy miactuH (82) TOKONMpUEMHHKA, KaKaast
U3 KOTOpPBIX PACIIOJNIOKEHA CMEXKHO CO BTOpOU mMmoBepxHOCThIO (72b) cooTBeTcTBYyMOIIEH

TUIACTHHBI (72) KaTyLIKH.

11.  Cucrema, reHepupyrolias a3pos3oinb, o m. 10, B Tol yacTu, koTopas 3aBUCHMA OT II. 4,
OTJIMYAIOINASICST TEM, YTO 3JIEKTPOMArHUTHBIA 3KpaH (60) comepxutr mapy siemMeHToB (84)
3JIEKTPOMArHUTHOTO 3KPaHa, U MO OJHOMY M3 YKa3aHHBIX 3JIEMEHTOB (84) 3J1eKTpOMarHuTHOTO
SKpaHa PaACMOIOKEHO MEXKAY KaKIOW m3 IuiacTuH (72) KaTymKH M CMEKHOH rutacTuHOH (82)

TOKOIIPUCMHUKA.

12.  Cucrema, reHepUpyHOLIas a3p030Jib, IO M. 11, oTauyaromascs Tem, 4To Kakbli 3JIEMEHT

(84) 51eKTPOMAarHUTHOTO 3KPaHa COAEPIKUT (PEPPUTOBYIO TUTACTHHKY.



13.  Cucrema, re"epupyomasi a3po3onb, o n. 11 wnm n. 12, oTiauyaromasicss TeM, 4TO
JOTIOJIHUTEIBHO COAEPKUT cjiok (86) BO3AYIIHOTO 3a30pa, PACIONIOKEHHBIH MEXAY KaKIOu

TIaCTHHOM (72) KaTYLIKU U CMEXHBIM 3JIEMEHTOM (84) 371eKTpOMarHuTHOTO SKpaHa.

14.  Cucrema, reHepupyoOIas a’dpo3oiib, Mo M. 13, oTIMUaroINascs TeM, 4YTO KaXKAbIH Cloil

(86) BO3ayIIHOTO 3a30pa COAEPIKUT TETIION3OJSILIMOHHBIN MaTepHal.

15.  Cucrema, reHepupyromas a3po30Jib, Mo JIOOOMy U3 mil. 9—14, OTIUYAIINASACS TEM, YTO
BTOPUYHBIA TOKONPHEMHHUK (40) BBIMOJMHSIET (PYHKLUUIO SJEKTPUYECKOTO MPOBOAHUKA, H
CHCTEMa, TeHEPHPYIOLasi a’3po30jb, COAEPXKHUT ABTOKOJEOATENBbHYI CXeMy, OOpa30BaHHYIO

UHIYKTOPOM (29) U BTOPHUYHBIM TOKOIPUEMHHKOM (40).
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