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YCTPOWCTBO A1 MHAYKLUMOHHOIO HATPEBA C MOMEPEYHBLIM MOTOKOM
)19 HATPEBA TMJOCKOIo U34EJTUA

OBJIACTb TEXHUKH

[0001] NHAYKUMOHHbIE HArpeBaTenn xenaTenbHbl 418 Harpeea
3NEKTPONpPoOBOAAWMNX HENPEPLIBHbIX MAOCKUX U3aenni B Buge nonoc/nnactuH
Pas3NNYHON TONLLMHBI U LWWMPUHBI, KAK MOKa3aHo Ha ¢wur. 1. B
npeawecTByLWEM MHAYKLMOHHOM HAarpese UCNoJb3yeTcsa KaTylwkKa
CONIEHOUAHOrO TMNAa, HaMOTaHHasa BOKPYI MNOJOChI AKX NAACTUHBI, KaK
NOKasaHo Ha wur. 2. dur. 1 nANKCTPUPYET HArpeB y4yacTKa NAacTUHbI
HEKOTOPOW LWNPUHbI. PUTr. 2 MANKCTPUPYET 0ObIYHYIO CONEHOUAHYIO
KaTYyLWKY, HAMOTAHHYI BOKPYr NaaCTUHbI. Ha KaTywKy nogaeTca
NEPEMEHHbIN TOK, CO3[al0LLMN SNEeKTPOMarHMTHOE nosie, KOTopoe
NHOYUNPYET BUXPEBON TOK BOKPYI MOBEPXHOCTU NAACTUHbI, KOTOPbIN
OTpaxkaeT TOK B KaTyLKe, YTO NPpMBOAUT K Harpesy NaacCTUHbI AXOY/EeBOU
Tennoton. CUCTEMbI HAarpeBa C CONEHOUAHbIMU KaTyLUKAMU UMEIKT psaa
HeA0CTaTKOB, KOTOPble HexXenaTenbHbl AN 3TOr0 KOHKPETHOr0 NPpUMEHeHus.
MepBas npobnema 3aknyYaeTcs B TOM, YTO YEM TOHbLUE NAacTMHA, TEM BbllUE
yacToTa ToKa, KoTopas Tpebyetca ana aPpHeKTMBHON UMHAYKTUBHOW CBA3U C
NAacTUHON. B TO e BpeMs 4acToTa AO0J1XKHA ObITb HE HACTONIbKO BbICOKON,
yTOObl NEeperpeTb KPOMKU NAACTUHbI UK NeperpeTb NOBEPXHOCTb A0 TOrO,
KaK cepAueBMHa NAaCTUHbI HAarpeeTcsa A0 HYXHOW TeMnepaTtypbl. 3To TpebyeT
O4YEeHb BbICOKUX 4ACTOT A1 Harpeea TOHKUX NIACTUH U 6onee HN3KMUX 4acToT
AN Harpeea 6onee TONCTbIX NAACTUH. TakuMm 06pa3oM, MOXET
notpeboBaTbCA WMPOKMIA AMana3oH 4acToT OT OAHOM0 MCTOYHMKA NMUTAHUA
WM OT HECKONBbKNX UCTOYHUKOB NUTAHUSA, KaXAblh U3 KOTOPbIX UMEET
pPa3Hy 4acToTy A8 KaXAo0W TONWNHbI HarpeBsaeMon nNAacTuHbl. B 3Tux
CUTYyaumnax MHAYKLNOHHbIN HAarpeB MOXET 0Ka3aTbCA 3KOHOMUYECKU HE
uenecoobpasHbiM. KpoMe TOro, An9 O4eHb TOHKUX NAacTUH 4acToTa,
Tpebyemas anqa 3(pPeKTMBHOro Harpesa NoaocChbl NOCPeaCcTBOM TPAAULNOHHON

TEXHONOINN C UCNONb30BAHNEM CONIEHOUAHON KaTyWwKNn MHAYKTUBHOCTH,
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MOXET ObITb BblLE, YEM pa3yMHO AOCTYyMNHas, TakK YTO MHAYKLWOHHbIA Harpes

MOXET 6bITb HEBO3MOXEH.

[0002] NHAYKUMOHHBIN HAarpeB nonepeyHbiM NOTOKOM U3BECTEH.
Hanpumep, B nateHTe CLUA N? 9,462,641, KOTOPbIN NONMHOCTbIO BKJIIOYEH B
HacTosLWee onMcaHMe NyTeM CCbIIKM, pacKpbiBaeTcs YCTPONCTBO AN
NONepeyHoro MHAYKLUMOHHOIrO Harpesa, KOTopoe MOXeT ObiTb MCNONb30BaHO
ANA Harpesa nosocbl IMCTOBOro Matepuana. CoBpeMeHHble YCTpOUCTBa AN
NOMNepeyYHoro MHAYKUMOHHOINO HarpeBa He UMEKT BO3MOXXHOCTU TOYHO U
Npeun3noHHO ynpaBasaTb MAOTHOCTbIO NOTOKA 3HEPruun, nepeaasaemMon nucty
nonepek ero AJsivHbl, 1 4acto Nnbo neperpeBardT KPOMOUHbIE y4yacTkn, nnbo
He A0orpeBalT UeHTpasbHble Y4acTKuU uaum nonocy. KpomMe Toro, COBpeMeHHble
YCTPOWUCTBA 419 NONEPEYHOro MHAYKLUMOHHOIO Harpeea, Kak npasuno,
CcnoCcobHbl paboTaTb TONLKO C Y3KMM AMANa30HOM pa3MepoB NOJI0COBOIO

MaTepuana.

CYWHOCTb N3OBPETEHNA

[0003] HacToswee packpbiTue onNUcbiBaeT YCTPONCTBO A1
WHAYKLWOHHOIO HarpeBa u cnocob ero ncnonb30BaHUs, B KOTOPOM
YCTPOWUCTBO COAEPXMUT ABa NOJOCA, MPUYEM KaXAbli NONKOC COAEPXKUT Napy
pPa3HECEHHbIX APYr OT Apyra KaTywek, Npu 3TOM N0 MEHbLUeln Mepe 04HO 13
pPaCcCTOSAHMUSA MexAy NosCcaMu U Wwara nojaca perynmpyercs ans
ynpaBJieHUS NJIOTHOCTbIO MOTOKA 3HEPruu, nepenaBaeMon 3aroToBke
nonepek ee LWNPUHbI. B HEKOTOPbIX BapnaHTax OCYLLECTBAEHUS MOABUXHbIE
SNEKTPOMarHUTHbIE 3KpaHbl TAKXE PEryanpyroTcsa ANS yrnpaBneHus
NAOTHOCTbIO MOTOKA 3HEpPruun, nepeaaBaeMon BAOb KPOMOUYHbBIX Y4aCTKOB

3aroToBKMu.

[0004] B cooTBEeTCTBUMN C OA4HUM ACNEKTOM HACTOAWEro packpbiTus
npeanaraeTcs y3en MHAYKLWOHHbIX KaTyLleK C NONepeYyHbIM NOTOKOM As
WHAYKLUMOHHOIO Harpeesa no MeHbLUEen Mepe ydyacTka COOTBETCTBYIOLWLEN

NAOCKOW 3aroTOBKMW, NepeMeLLawencs B0 b HanpassieHna 06paboTku
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OTHOCUTENIbHO Yy3J1a 3/1IeKTPUYECKUX NHAYKLUNOHHBIX KaTyLlleK C NoNepeyHbIM
NOTOKOM, NPM 3TOM COOTBETCTBYIOLLAA 3aroTOBKa MMEET NPOTUBOMNONOXHbIE
NnepBylo U BTOPYK CTOPOHbI 3ar0TOBKU U NEPBYIO U BTOPYK KPOMKM
3aroTOBKW, NPpU 3TOM YCTPONCTBO ANSA UHAYKLUWOHHOIMO Harpesa COAEPXKUT:
NepBY0 MJOCKYIO KaTyLKy U BTOPYI MAOCKYI KaTyLKYy, pa3MeLLeEHHbIE B
nepson obwen NA0CKOCTU, YaaneHHON OT NepBON CTOPOHbI 3ar0TOBKU U
pacnonoXeHHOW HaNnpoOTUB Hee, U NPOXoAaLLIMe Mexay NepBon U BTOPOMU
KPOMKaMW 3aroTOBKWN U 3N1€KTPUYECKN CBA3aHHbIE nocnenoBaTenbHo. epBas
NA0CKaa KaTywkKa 1 BTOpas NjoCKasa KaTylwKa pa3HeCeHbl B O4HOM
NAOCKOCTU, N NO MEHbLUEN Mepe OAHA U3 NepBON MAIOCKON KaTyLKKU N BTOPOW
NAOCKOW KaTyLWKK BbIMOJIHEHA C BO3MOXHOCTbIO NepeMeLweHnsa B npeaenax

nepson obwen NNOCKOCTN AN N3MEHEHUSA PACCTOSAHUA MEXAY HUMMN.

[0005] Mo MeHbLen Mepe oaHA U3 NepPBON NAOCKOW KaTyLWKN U BTOPOM
NAOCKOWN KaTyLWKN MOXeT 6bITb perynmpyeMon gna naMeHeHus wara
KaTyLwwku. NepBas Nnockaa KaTylKa MOXET ObiTb BbIMOJIHEHA U3 NEPBOro
OTBOASALLErrO CTEPXHS U NEPBOro BO3BPATHOIO CTEPXHSA, NPOXOAALMNX B
obLlweM HanpaB/leHUN U Ha PacCTOAHUN Apyr OT apyra. [epBbin OTBOAALLNI
CTEPXEHb U NepBbl BO3BPATHbIA CTEPXEHb MOTyT 6bITb (PU3MUECKU U
9NEeKTPUYECKM CBA3aHbl C NEPBON OKOHEYHOW HanpaBasLwen, N N0 MeHbLUEN
Mepe OAUH U3 NepBOro OTBOASALWLErO CTEPXHA U NEPBOro BO3BPATHOINO
CTEPXHA MOXET 6bITb YCTAHOBJIEH C BO3MOXHOCTbIO NepeMeLleHns Ha nepBon
OKOHEYHOW HanpaBAsLWeln Tak, YTO NePBbIN OTBOAALWMN CTEPXKEHb U NEPBbIN
BO3BPaTHbINA CTEPXXEHb BbINOJHEHbI C BO3MOXHOCTbLIO NEpeMeLLeHns apyr K
APYry W opyr oT Apyra A9 U3MEHEHUs wara KaTyLlwKW NepBon NiaoCKON
KaTyLlwku. BTopasa naockasa KaTywkKa MOXeT 6biTb BbINOJIHEHA U3 BTOPOro
OTBOAALLErNrO CTEPXHSA U BTOPOro BO3BPATHOMO CTEPXHSA, NPOXOAALNX B
obLlweM Hanpas/ieHUN U Ha pPacCTOAHUN APYr OT Apyra. BTropoh oTBOAAWMMN
CTEPXEHb U BTOPOM BO3BPATHbLIN CTEPXEHb MOTyT ObITb CBA3a@HbI CO BTOPOMU
OKOHEYHOW HanpasASAKLWEN, U1 NO MEHbLUEN Mepe OAUH U3 BTOPOro
OTBOAALLErO CTEPXHA U BTOPOro BO3BPATHOMO CTEPXHSA MOXET ObITb
YCT@HOBJIEH C BO3MOXHOCTbIO NEepeMELLEHNA Ha BTOPON OKOHEYHOW

HanpasnALWeEN Tak, YTO BTOPON OTBOASALLMNA CTEPXEHb U BTOPON BO3BPATHbLIN



10

15

20

25

30

4
CTEPXXEHb BbINOJIHEHbI C BO3MOXHOCTbIO MEPEMELLEHNS APYT K APYTY U ApPYT

OT Apyra And U3aMeHeHUs Lara KaTtywKu BTOpOl‘/'I NAOCKOW KaTYyLlKN.

[0006] NepBasa nnockas KaTylwKa M BTOpas NaocKasa KaTywka MOryT
6bITb CBSAI3aHbl C NepBor obuen HanpaBnaLWen, Npu4YeM No MeHbLLUen Mepe
OfiHa N3 NepBOWN MJOCKON KaTyLIKNU AN BTOPON MNAOCKON KaTyLUKK
NOALEPXUBAETCA C BO3MOXHOCTbLIO NEepeMeLLeHMa Ha nepeoin obwen
HanpasnALWeENn oNa NnepemMeLLeHmsa K Apyrom n3 nepson nam BTOPON KaTyLIKK
UNKn OT Hee. MNepBbl BO3BPATHbLIN CTEPXEHb NEPBOM KATyLIKNU U BTOPOW
OTBOAAWMNN CTEPXKEHb BTOPOM KATyLWKKU MOTyT 6bITb CBA3aHbl C NeEpBOX obLuen
HanpassALWeENn, 1 N0 MEHbLUEen Mepe 0AMH U3 NepBOro BO3BPATHONO CTEPXHSA
N BTOPOro OTBOAALLEr0 CTEPXHA MOXET ObITb BbIMOJAHEH C BO3MOXHOCTbIO
nepeMeLweHnsa OTHOCUTENbHO 0bLel HanpaBnALWwen AN U3MEHEHUS

PaACCTOSAHNA MeXAY NepBOM MAOCKON KAaTyLWKONW U BTOPON NAOCKON KaTyLUKOW.

[0007] Y3en Takxe MOXET coaepXaTb TPETbIO NNOCKYH KAaTYLKY U
yeTBEpPTY MNOCKYH KaTyLIKY, pa3MeLLeHHble BO BTOPOI 06Len nnoCKOCTH,
yAANEHHOW OT BTOPOW CTOPOHbI 3aroTOBKM U PacnosIOXXEHHOW HANpPOTUB Hee,
N Npoxopswme Mexany nepson U1 BTOPON KPOMKaMuM 3aroTOBKU U
3NEeKTPpUYECKM CBA3aHHbIe NOCNea0BaTEeNIbHO C NEPBON MAOCKON KaTyLKON M
BTOPOM NJIOCKOWN KaTyLWKoOn. TpeTbA NA0CKas KaTyllKa U yeTBepTas naockas
KaTyLlKa MOryT 6bITb pa3HeCeHbl B OAHOW NMJOCKOCTU BO BTOPOW 0bLuen
NAOCKOCTU, N NO MEHbLUEN Mepe OAHA U3 TPeTbeN NIOCKON KaTYLIKN U
YeTBEepPTON NMJIOCKON KaTyLIKN MOXET 6biTb BbINOJHEHA C BO3MOXHOCTbIO
nepeMelleHna B npeaenax BTopon obuwen naocKoCTu Ans NU3MeHeHus
paccToAHUA Mexay HUMU. 10 MeHbLEeNn Mepe o4Ha U3 TpeTben NIOCKON
KaTyLIKN N YETBEPTOMN MJOCKOWN KaTyLKN MOXET 6bITb perynnpyeMomn ang

M3MEHEHNA Wara KaTyLUKW.

[0008] TpeTbsa naockasa KaTywkKa MOXeT ObiTb BbINOJIHEHA U3 TPETbEro
OTBOAALLErO CTEPXHA N TPETbEro BO3BPATHOMO CTEPXHSA, NPOXOAALWMX B
obLlweM Hanpas/ieHUN U Ha PacCTOAHUN APYT OT ApYyra, Npu4yeM TpeTum

OTBOAALWMNN CTEPXEHb U TPETUIN BO3BPATHLIN CTEPXEHb (PU3MUECKU U
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3NEeKTPUYECKn CBA3aHbl C TPETbEN OKOHEYHOM Hanpasnsawowen. Mo MeHbluen
Mepe OAUH U3 TpeTbero OTBOAALLENO CTEPXHA U TPETbEro BO3BPAaTHOMO
CTEPXHA MOXET 6bITb YCTAHOBJIEH C BO3MOXHOCTbI NepeMeLleHns Ha
TpeTben OKOHEYHOW HanpaBnsawwen TakK, YTo TPETUM OTBOASALLUIN CTEPXEHDb U
TPEeTUN BO3BPATHbIN CTEPXEHb BbIMOMIHEHbI C BO3MOXHOCTbIO NepeMeLLeHuns
APYr K ApYry v apyr oT Apyra ANS U3MEHEHUS wara KaTyLlWwKK TpeTben
NAOCKOW KaTywKu. HeTBepTaa naockasa KaTylwka MOXeT ObiTb BbIMOJIHEHA U3
YeTBEpPTOro OTBOASALLENO CTEPXHSA U YETBEPTOro BO3BPATHOIO CTEPXHS,
NpoOXoAaLwmnX B o6LeM HanpaBAeHNN U Ha PacCTOSHUU APYr OT Apyra,
NpUYEM YeTBEePTbIN OTBOAALLMNNA CTEPXKEHDb N YETBEPTbIN BO3BPATHbLIN
CTEPXEHb CBA3aHbl C YETBEPTON OKOHEYHOW Hanpasaswwen. 1o MeHbLuen
Mepe OAUH U3 YeTBEPTOro OTBOAALLEN0 CTEPXHSA U YETBEPTOro BO3BPATHOMO
CTEPXHA MOXeT ObITb YCTAHOBIEH C BO3MOXHOCTbIO NepeMeLLeEHNsa Ha
YETBEPTON OKOHEYHOW HanpaBnslWeNn TakK, YTO YETBEPTbIN OTBOAALLUNNA
CTepPXXEeHb U YeTBEepPTbI BO3BPATHbIA CTEPXEHb BbINOJIHEHbI C BO3MOXHOCTbIO
nepeMeweHna Apyr K gpyry v apyr oT gpyra oas n3aMeHeHus wwara KaTyLwKu

YeTBEpPTON NMJIOCKON KaTyLUKW.

[0009] TpeTbsa nNaoCKasa KaTylKa M YeTBepTas NaockKasa KaTywka MoryT
6bITb CBSI3@aHbl CO BTOPOM obLiel HanpaBasaLWen, NnpMyeM No MeHbluen Mepe
OfHa N3 TPeTben NJOCKOWN KATYLIKN UKW YeTBEpPTON NAOCKON KaTyLUKK
NnoAAEPXKUBAETCSA C BO3MOXHOCTbLIO NepeMeLl,eHns Ha BTOpon obuien
HanpasnAWeENn paa NepeMeLLeHNs K APYron U3 TpeTben UM YeTBEPTON
NAOCKOW KaTyLWKNU UAK OT Hee. TpeTuil BO3BPATHbLIN CTEPXEHb TpeTbeN
KaTyLIKN N YETBEPTbIA OTBOAALWMNIN CTEPXKEHb YETBEPTON KaTyLWKN MOryT 6bITb
CBSA3aHbl CO BTOPOM obLUuen HanpasasoLWwen, NnpuyeM no MeHbLWEN Mepe OA4UH
N3 TPETbEero BO3BPATHOIO CTEPXHSA U YETBEPTOr0 OTBOASALLENO CTEPXKHSA
MOXeT ObITb BbIMOJIHEH C BO3MOXHOCTbIO NEpEMELLEHNA OTHOCUTENbHO
BTOPOM 06LLEeN HanpasaALWen AN U3MEHEHUSA PAaCCTOAHUA MexXAy TpeTben
NAOCKOW KaTYLWKON U YETBEPTOM NIOCKOWN KaTyLWKON. BoO3BpaTHLIN CTEPXEHb
BTOPOM NJIOCKOW KaTYLKN U OTBOAALLMIN CTEPXKEHb TPETbEN NAOCKON KaTyLIKK

MOTIyT 6bITb XXECTKO CBSAA3aHbl BMeCTe.
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[0010] Y3en TakxXe MOXET coaepxaTb N0 MEHbLUEN Mepe OAUH
9NEeKTPOMArHUTHbIN 3KpaH, pa3MeLEeHHbIN Mexay nepBon obLen NAO0CKOCTbIO
N NepBon CTOPOHON 3aroTOBKWU U yAANEHHbIM OT HUX U o6paLleHHbIN No
MEHbLIEN Mepe K O4HON U3 NepBoOM U BTOPOW KPOMOK 3aroTOBKW, NpU 3TOM MO
MEHbLIEN Mepe OAUH 3NEKTPOMArHUTHbIA 3KPaH BbIMNOJIHEH C BO3MOXHOCTbLIO

nepeMeweHnda B nonepeyHoM HanpaejieHnu COOTBGTCTBYIOLLI,GVI 3aroToBKMu.

[0011] B cooTBEeTCTBUKN C APYrMM aCNEKTOM npeanaraeTtca y3en
WHAYKLUWOHHbBIX KaTyLleK C NONepeyYHbIM NOTOKOM ANS UHAYKUNOHHOIO
Harpesa N0 MEHbLUEN yyacTKa COOTBETCTBYIOLLEN MJIOCKON 3aroTOBKU,
nepeMeLwanwencsa BAob HanpasneHmsa o6paboTkn OTHOCUTENBHO y31a
SNEKTPUYECKUX NHOYKLNOHHBIX KaTyLeK C NOMNepPeYHbIM NOTOKOM, NMPpU 3TOM
COOTBETCTBYIOLLAA 3aroToOBKa MMEET NPOTUBOMOJIOXHbIE NEPBYIO U BTOPYHO
CTOPOHbI 3ar0TOBKW N MEPBYI U BTOPYIO KPOMKU 3aroTOBKWN, COAEPXKUT
NepBy0 MJOCKYIO KaTyLWKy U BTOPYIO MJOCKYIO KaTyLKYy, pa3MeLLeHHbIE B
nepeon obwen NA0CKOCTU, YaaneHHON OT NepBON CTOPOHbI 3aroTOBKMU U
pacnonoXeHHOW HaANnpoOTUB HEe, N NPOXOoAALLME MeXAy NepBOA U BTOPOM
KPOMKaMM 3aroTOBKN M 3NEKTPUYECKN CBA3AHHbIE NOCNeA0BaTENbHO, Npu
5TOM NO MEHbLUEN Mepe o4Ha U3 NepBON NAOCKON KaTyLKN U BTOPOU
NAOCKOW KATYLWKKN BbIMOJIHEHA C BO3MOXHOCTbIO PeryanpoBKN AN U3MEHEeHUs

lara KaTyLuKW.

[0012] NepBasa nnockas KaTywkKa MOXeT O6blTb BbIMNOJIHEHA N3 NEPBOro
OTBOAALLErrO CTEPXHSA U NEPBOro BO3BPATHOINO CTEPXHSA, NPOXOAALLUNX B
obLweM Hanpas/ieHUN U Ha pPacCTOAHUN APYr OT ApYyra, Npu4yeM nepsbli
OTBOAAWMNN CTEPXKEHb U NEPBbIN BO3BPATHbLIN CTEPXEHb MOryT 6bITb
dbusnueckn n anekTpnyeckun CBa3aHbl C NEPBON OKOHEYHOW HanpaBAsoLEN.
Mo MeHbleN Mepe O4UH U3 NepBOro OTBOAALLErO CTEPXHSA U NEpPBOro
BO3BPATHOIO CTEPXHSA MOXET 6bITb YCTAHOBJ/IEH C BO3MOXHOCTbIO
nepeMeLLeHna Ha NepBo OKOHEYHOW HanpasnsAWwen TakK, YTO NepBbIn
OTBOAALWMNN CTEPXEHb U NEPBbIN BO3BPATHbIN CTEPXEHb BbINOJIHEHDI C
BO3MOXHOCTbIO NEpEMELLEHNA APYT K APYrY U ApYr OT Apyra AJ19 U3MEHEeHUs

lara KaTywKu nepBoi NA0OCKON KaTywkKu. BTopas naockas KaTyllKa MOXeT
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6bITb BbIMOJIHEHA U3 BTOPOr0 OTBOASALLENO CTEPXHSA U BTOPOro BO3BPATHOMO
CTEPXHSA, NPOXOAALLMX B 0OLLEM HANpaBAEHUN U HA PAacCTOSHUU APYr OT
Apyra, npu4yeM BTOPOM OTBOAALWMMN CTEPXKEHb U BTOPOW BO3BPATHbLIN
CTEPXEHb CBA3aHbl CO BTOPOM OKOHEYHOW Hanpasnsawwen. Mo MmeHbwen mepe
OAVWH U3 BTOPOro OTBOASALLENO CTEPXHSA U BTOPOrO BO3BPATHOMO CTEPXKHSA
MOXEeT ObITb YCTAHOBJIEH C BO3MOXHOCTbI NepeMeLleHns Ha BTOPOK
OKOHEYHOW HanpasaswLwen TakK, YTO BTOPOM OTBOAALWMN CTEPXKEHb U BTOPOU
BO3BPaTHbINA CTEPXXEHb BbINOJHEHbI C BO3MOXHOCTbLI NEpEeMELLEHNs Apyr K
APYrYy u ppyr oT Apyra AJ19 U3MEHEHUS Wwara KaTyLlwKn BTOPON NAOCKOWN

KaTyLUKM.

[0013] Y3en TakXe MOXET coaepxXaTb TPETbIO MAOCKYIO KaTyLKy U
YeTBEpPTYI0 MJOCKYI KaTyLWKy, pa3MeLw,eHHbie BO BTOPON ob6wen nnocKocTH,
YAANEHHOW OT BTOPOW CTOPOHbI 3aroTOBKM N PacnoJIOXXEHHOW HANpoOTUB Hee,
N Npoxoaswme Mexay Nnepeon n BTOPON KPOMKaMU 3aroTOBKU U
3NEeKTPpUYECKM CBA3AHHbIE NOCNEeA0BaATENbHO C NEPBON MAOCKON KaTyLKON M
BTOPOW NJIOCKOW KaTyLWwKON. 10 MeHbLuen Mepe oaHa M3 TpeTben NAO0CKOMn
KaTyLIKN N YETBEPTON MJIOCKON KaTyLKN MOXET 6bITb perynnpyeMmon ans
M3MEHEHMUSA LWara KaTyLwKn. TpeTbs NA0CKas KaTywKa MOXET 6biTb
BbINOJIHEHA N3 TPETbEro OTBOAALWEr0 CTEPXHSA U TPEeTbero BO3BPaTHOro
CTEPXHSA, NPOXOAALMX B 06LEM HANnpaBAEeHNUN U HA PAacCTOSHUU ApYr OT
Apyra, npu4yeM TpeTUn OTBOAALWMNIN CTEPXEHb U TPETUI BO3BPATHLIN
CTepXeHb (PU3NYECKM N I1EKTPUYECKN CBA3aHbl C TPETbEN OKOHEUYHOMN
Hanpasnsawwen. Mo MeHbLIEen Mepe OANH U3 TPETbEro OTBOAALLENr0 CTEPXKHS
N TpeTbero BO3BPaTHOro CTEPXHSA MOXET 6bITb YCTAHOBIEH C BO3MOXHOCTbIO
nepeMeLleHnsa Ha TpeTbeN OKOHEYHOW HanpasasAwWwen Tak, YTo TpeTUn
OTBOAALWMNN CTEPXEHb N TPETUIN BO3BPATHbLIN CTEPXEHb BbINOJSIHEHbI C
BO3MOXHOCTbIO NEpeMELLEHNS APYT K APYrY U APyl OT Apyra AJ19 U3MEHEeHUs
lara KaTyLwKn TpeTben NAOCKON KaTyLwKn. YeTBepTasa naockasa KaTyLKa
MOXeT ObITb BbIMOJIHEHA U3 YETBEPTOro OTBOASALLEr0 CTEPXHA U YETBEPTOro
BO3BPATHOIo CTEPXHSA, NPOXOAALWMNX B 0OLWEM HAanpaB/lEHUN U HA PACCTOAHUN
APYr OT Apyra, Npu4yeM 4YeTBepTbl OTBOASALMNINA CTEPXKEHb U YETBEPTLIN

BO3BPaTHbIN CTEpPXEeHb CBA3aHbl C YETBEPTON OKOHEYHON Hanpasngawwen. Mo
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MEHbLUEN Mepe OAUH U3 YETBEPTOro OTBOASALLErNrO CTEPXKHA U YETBEPTOro
BO3BPATHOIO0 CTEPXHSA YCTAHOBJIEH C BO3MOXHOCTbIO NepeMew,eHmns Ha
YyeTBEepPTON OKOHEYHOW HanpaBAAKLWEN TaK, YTO YETBEPTbIN OTBOAALLLUN
CTEpXXEeHb U YEeTBEPTbIN BO3BPATHbLIN CTEPXEHb BbIMOJIHEHbI C BO3MOXHOCTbIO
nepeMeLLeHna Apyr K gpyry u Apyr ot gpyra Ans M3MeHeHus wara KaTyLKun

YeTBepTON NJOCKON KaTyLUKW.

[0014] B cooTBeTCTBUKN C APYrMM aCNeKTOM, npepnaraeTtca cnocob
WHAYKLWOHHOIO HarpeBa COOTBETCTBYIOLWEN NOIOCOBOM 3aroTOBKY,
BKNOYAKOLWMN: nojady TOKa B Y3€/ 3JIEKTPUYECKNX MHAYKLUOHHbIX KaTyLlek
C NONEepeyYHbIM NOTOKOM A8 MHAYKLMOHHOIO Harpesa no MeHbluen mMepe
yyacTKa COOTBETCTBYHLEN NONOCOBOW 3aroTOBKM, NepeMeLLaowencs BAosb
HanpasneHnsa 06paboTKN OTHOCUTENbHO Yy31a 3NEKTPUYECKUX MHAYKLNOHHbIX
KaTyLleK C NonepeyHbiM NOTOKOM, NPpU 3TOM COOTBETCTBYOLWAsA 3aroToBKa
NMEET NPOTMBONOJIOXHbIE NEPBYIO U BTOPYK CTOPOHbI 3ar0TOBKU U NEPBYIO U
BTOPYK KPOMKW 3aroTOBKW, NPU 3TOM YCTPOUCTBO ANS UHAYKLWUOHHOIO
HarpeBa COAEPXUT: NEPBYIO MNAOCKYI KATYLKY M BTOPY MJOCKYK KaTyLKY,
pa3MeLlleHHble B NepBoi obuweln NN0CKOCTU, YAANIEHHOW OT NEepPBO CTOPOHDI
3aroTOBKWM M pPacnoJlIOXXEHHOW HanNnpoTUB Hee, U NPOXOAsLLME MEXAY NepBOU M
BTOPOW KPOMKaMM 3aroTOBKU U 1EKTPUUYECKUN CBA3AHHbIE NOCNEeA0BaTENbHO;
npu 3TOM Nepeas NJOCKasa KaTylKa U BTOpas NA0CKasa KaTylwkKa pa3HeceHbl B
OAHOW MAOCKOCTU, N NO MEHbLUEN Mepe O4HA U3 NepBON MNJOCKON KaTyLIKK U
BTOPOM NJIOCKOW KaTyLKWN BbINOJIHEHA C BO3MOXHOCTbIO NepeMeLLeHns B
npegenax nepson obwen NIOCKOCTU AN NUBMEHEHUSA PACCTOAHUA MeXAay
HUMU; N PErynanpoBKy pacCTOAHUA Mexay NepBON U BTOPOM KaTywkamu. Mo
MEeHbLIEN Mepe 0L Ha N3 NEPBON NAOCKON KaTyLUKNU U BTOPOWN NAOCKOWN
KaTyLKK MOXeT 6bITb perynimpyemMon oas U3MEeHeHUs wara KaTywkKu, a
cnocob Takxe MOXET BKJKUaTbh PEryinpoBKy Lara no MEHbLIEN Mepe OAHOW

U3 KaTyLleK.

MEPEYEHb YEPTEXEN
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[0015] ®ur. 1 - Bua B NepcnekTuBe HarpeeBaeMoro JIMCTOBOro
MaTepuana B COOTBETCTBMM C aCNeKTaMN HACTOALLEro pacKpbITUS;

[0016] dwur. 2 - BUA B NnepcrnekTuee TpaguLuMOHHONW CONEHOUAHOM
KaTyLKW, HAMOTAHHOW BOKPYI HarpeeBaemMoro AMCTOBOro Mmatepmana;

[0017] ¢dwur. 3 - B4 B NepcnekTMBe KaTyLWKN WMPOKOOBaJIbHOIMO TMna C
nonepeyHbIM NOTOKOM A5 HAarpesa NosIoCOBOro matepuana;

[0018] ¢wur. 4 - BUA B nepcnekTnee, NOKasbiBaOLWMN NepeEMEHHbIN TOK,
npoTeKawwWwmin B KaTyLwke Ha ¢ur. 3;

[0019] ¢wur. 5 - BUA B nepcnekTnee, NoKasbiBaloLWMN TOK,
reHepupyeMbiil B NOJIOCOBOM MaTepuane KaTywKon Ha ¢ur. 3;

[0020] ¢dur. 6 - B4 B NnepcnekTvBe napbl KaTyLwWweK WNPOKOOBaAbHOM0O
TUNa Ha Kax[on CTOpOHEe NoJsIoCOBOro matepuana;

[0021] ¢dwur. 7a - BuA cBepxy, NOKa3biBAOLWNIA NEPEMEHHbIN TOK,
npoTeKawwWwmii B KaTywkKax Ha ¢ur. 6;

[0022] ¢dur. 7b - BuA cBEPXY, NOKA3bIBAOWMN NEPEMEHHbIN TOK,
NpoTeKaLWMii B KaTyLKaxX pacLLEnNeHHOro NHAYKTopa ¢ 06paTHbIM TOKOM;

[0023] dwur. 8a - Bua cBepxy, NOKa3biBaKOLWMIN TOK, FTEHEPUPYEMbIN B
nosioce € NCNOSb30BaHUEM pacLensieHHOro MHAYKTOpa NonepevyHoro noTtoka
c o6paTHbIM TOKOM Ha ¢ur. 7b;

[0024] dwur. 8b - Bua cBepxy, nokasbiBawLWMIA NAOTHOCTb NOTOKA
SHepruu, reHepmMpyemMon B nosoce pacwenneHHbIM MHAYKTOPOM MONepeyHoro
NnOTOKa C 06paTHbIM TOKOM;

[0025] dwur. 9a - Bua B nepcnekTuBe, nokKa3sbiBawLWMi Nepeyto
KOH(Urypauuto napbl KaTyLlweK WMPOKOOBANbHOIMO TUMAa Ha KaXa0u CTOpPOHe
noJsoCcoBOro Mmatepuana;

[0026] ¢dur. 9b - BMA B nepcnekTuBe, NOKa3biBaOLWMNA BTOPYIO
KOH(Urypauuto napbl KaTyLlweK WMPOKOOBANbHOIMO TUMNAa Ha KaXa0u CTOpPOHe
noJsoCcoBOro matepuana;

[0027] ¢ur. 10a - Bua B nepcnekTnBe, NoKasbiBaOLWNA NEPBYIO
KOH(MUrypauuto napbl KaTyLlweK WMPOKOOBANbHOIMO TUMNAa N 31€KTPOMarHUTHbIX

9KPAHOB Ha KaXAo0W CTOpPOHE NoJsIoCOBOro Matepuana;
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[0028] ¢dur. 10b - BUA B nepcnekTnee, NoKasbiBalOWMI BTOPYHO
KOH(MUrypayunio napbl KaTyleK WMPOKOOBASIbLHOMO TUMA U 31EKTPOMarHUTHbIX
9KPAHOB Ha Ka)Aon CTOpOHE NnosIoCoBOro Matepumana;

[0029] ¢ur. 11a - Bua B nepcnekTnBe, NoKasbiBaoLWMi NEepBYIo
KOH(MUrypaunio napbl KaTylleK WMUPOKOOBASILHOMO TUMAa U 31€KTPOMarHUTHbIX
9KPaHOB Ha Ka)Ao0W CTOpOHE Y3KOro NosoCoOBOro matepuana;

[0030] ¢ur. 11b - BUA B nepcnekTnee, nokKasbliBalOWmil BTOPYHO
KOH(MUrypaunio napbl KaTyleK WMPOKOOBAJSILHOMO TUMAa U 31€KTPOMarHUTHbIX
9KPaHOB Ha Ka)Ao0W CTOpOHE Y3KOro NosioCoBOro matepuana;

[0031] ¢dur. 12 - BnA B NnepcneKkTuBe y3na MHAYKTOpa ¢ Habopom
YJNOXEHHbIX APYr HA ApYyra MarHUTHbIX NAACTUH, PACMOJIOXEHHbIX CHapYXu
y3/a KaTywek;

[0032] ¢ur. 13 - BUA B nepcnekTnuese npuBeaeHHOro ona npuMepa ysna
WHOYKLUWOHHOIO Harpesa B COOTBETCTBUM C HACTOALWMUM paCKpbITUEM;

[0033] cpur. 14 - gpyroin Bua B NepCneKTUuBe NPpUBEAEHHOI0 ANS
npuMepa y3na MHAYKLUMOHHOIO Harpeesa B COOTBETCTBMU C HACTOALWUM
pacKkpbITUeM;

[0034] ¢dwur. 15 - Bug B nepcnekTuBe NpuMBEAEHHOIO A1 npumepa ysna
WHOYKLUMOHHOIO Harpesa Ha ¢ur. 13 u 14 n nonocel AMCTOBOro MaTtepuana;

[0035] ¢dur. 16 - Bng B nepcnekTuBe NpuMBEAEHHOIO 419 NpuMepa y3na
WHOYKLUWMOHHOIO Harpesa Ha ¢wur. 15 B nepBoii KOHpuUrypauum;

[0036] ¢dur. 17 - Bug B nepcnekTuBe NpuMBEAEHHOIO 419 nNpumMepa ys3na
WHOYKLWOHHOIO Harpesa Ha ¢ur. 15 Bo BTOpOM KOHpUrypauumu;

[0037] ¢dur. 18 - Bng B nepcnekTuBe NpuMBELEHHOrO 419 npumMepa ysna
WHAYKLWOHHOIO Harpesa Ha ¢ur. 15 ¢ nepemMewaeMbIMn 31EKTPOMArHUTHLIMU
3KpaHaMu B NepBON KOH(pUrypauumu;

[0038] ¢ur. 19 - Bng B nepcnekTuBe NpuMBELEHHOIO 419 nNpuMepa ys3na
WHAYKLWOHHOIO Harpesa Ha ¢ur. 15 ¢ nepemMew,aeMbIMn 31EKTPOMArHUTHbIMU
3KpaHaMu BO BTOPON KOHUrypauuu;

[0039] ¢wur. 20 - Bna B NnepcnekTuBe NpUBELEHHOIO 419 NpuMepa y3na
WHAYKLWOHHOIO Harpesa Ha ¢ur. 15 ¢ nepemMew,aeMbIMn 3AEKTPOMArHUTHbIMU
9KpaHaMu B TpeTben KOHPUrypaunm BOKpYr y3KOMW NOAOCkI IMCTOBOIO

MaTepuana;
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[0040] cdur. 21 - rpaduk, MAAKCTPUPYIOLWKMIA 3P EeKTbI perynmpoBKu
LWWPUHBI WIara noaca;
[0041] cdur. 22 - rpaduk, MANKCTPUPYIOLWMIA 3P EeKTbI perynmpoBKu
pas3AeneHHoro BO3BpaTHOro 3a3opa; u
[0042] cdur. 23 - rpaduk, MAAKCTPUPYIOLWMIA 3P EeKTbI perynmpoBKu

NEePEKPbITUS 3NEKTPOMArHMTHOrO 3KpaHa.

CBEAOEHWA, NOATBEPXAAKOWNME BO3SMOXXHOCTb OCYLLECTB/EHUA
N30OBPETEHNA

[0043] Ha uepTexax o4MHAKOBbIE CCbIJIOYHbIE MO3MLUN NO BCEMY
TEKCTY OTHOCATCA K OAMHAKOBbLIM 3/1IEMEHTAM, @ Pa3JIMYHbIe 3/1EMEHTbI HE
o6sA3aTenbHO NOKa3aHbl B MacwTabe. TakxXe TEPMUH «CBA3b» UIN «CBA3U»
BKAOUYAET HENPAMOE UK NPAMOE INIeKTPUYECKOe NAN MexaHu4yeckoe
coegunHeHne, unun nx kombuHauuo. Hanpumep, ecnu nepeoe yCTpONCTBO
yCTaHaB/IMBAET CBA3b CO BTOPbIM YCTPOWNCTBOM WU CBA3bIBAETCA CO BTOPbIM
YCTPOWCTBOM, TO 3TO COEAMHEHNE MOXET ObITb Uepe3 NpsAMoe 31eKTpuyeckoe
COeANHEHNE NN Yepe3 HENPSAMOE dIeKTPUYECKoe coeauHeHne nocpeacTBomM
OAHOIO Unn 6oaee NPOMEXYTOUHbIX YCTPOUCTB U coeanHeHnin. OgHa mnu
6onee paboumx xapakTepUCTUK pa3NNYHbIX CXEM, CUCTEM U/Unn
KOMIMOHEHTOB OMUCaHbl HUXE B KOHTEKCTE DYHKLUNI, KOTOPbliE€ B HEKOTOPbIX
cnyyasx aBAATCA pe3ynbTaToOM KOHMUrypaumm m/mnmn MexcoeamHeHus

pPa3/IMYHbIX KOHCTPYKLUUI, KOrla CXeMa 3anuTaHa U paboTaert.

[0044] N3-3a BblWEYNOMAHYTbIX Npob6neM ¢ CONEHOUAHbIM
WHOYKLUWOHHBIM HarpeBoM, 0CO6EeHHO AN OYEeHb TOHKUX NOAOC UAK NAACTUH,
BMECTO TPaAULMNOHHOWN TEXHONOMMN CONEHOMAHOIO HAarpeesa NCnojib3oBanach
TEXHONOMNA NONEPEUYHOro NOToKa. bbino pa3paboTaHO MHOXECTBO pa3fiIMYHbIX
KOHCTPYKUWW C NOMNEepeyYHbiM NOTOKOM. MHOMrMe n3 3Tux KOHCTPYKLUN OYEHb
rPOMO34AKN MU TPebyloT 60NbLIOIr0 KONMNYECTBA ABUXYLLMXCA YaCTen, KoTopble
TpebyloT CNOXHOro o6cnyxumeaHua. B o4HOM npuMepe naoCKyto
NoN0CY/NNacTUHy HarpesakwT C NUCNONb30BAaHNEM KOHCTPYKLUNUU C

nonepeyHbIM NOTOKOM, raAe MOXeT 6biTb BblbpaHa nnbo ogHa 4yactoTa, 1mbo
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HeboNbLWwOoe N3MEHEHME YacCcToTbl AN 3P EHEKTUBHOrO Harpeea NAacTuH/nonoc
BCEX pa3MepoB, NCNONb3YSA AMAana30oH YacToT, AOCTYMNHbIN OT €4AUHOr0
NCTOYHUKA NUTaHnA. XenaTtenbHO MMETb KakK MOXHO 601ee HU3KYI 4acToTy
M Npun 3TOM UMETb BO3MOXHOCTb HarpeeaTb NiacTuHy 6e3 neperpesa Kakomn-
nnbo ee yacTn. BTopon HeAOCTaTOK NCNOAb30BaHNSA KaTyLKN CONEHOUAHOIO
TUNa 3aKAK4YaeTCa B TOM, YTO KaTyLWKY HaMaTbiBAKOT BOKPYr NaacCTUHbI, YTO
3aTpYLHSAET nepemMeLweHne naacTuHbl Nocne Harpesa A0 CTaHuum musrmnba. B
c/lyyae nosioCbl KaTylwKa He MOXET ObITb CHATA C HEMPEPbLIBHOW NOA0OCOMN
BHYTpU Hee. Koraa 3aroToBka OYeHb WMPOoKas, TUMUYHAA KaTyLwKa B JIMHUK
BblpaBHMBAHMSA WBOB, KaK NpaBuo, HE MOXET O6bITb CNPOEKTUpOBaHaA Ha
paBHOMEPHbIN HArpeB NO BCen WKUpUHe 3arotoBkn. CneposBaTtesibHO, 66110 Obl
BbIFOAHO MCMNOJIb30BaTb KOHMPUIypaUMIo KaTyLKNU MHAYKULNOHHOIO Harpesa,

KOTOpas He OKPYXaeT HarpeBaeMylo niaacTuHy/nonocy.

[0045] Takxe co cCbinkoih Ha dur. 3-5, 0AMH acneKkT HACToALWEero
pacKpbITUA npeanaraeT KaTywKy C NONEepeyYHbiM NOTOKOM,
CKOHCTPYMPOBAHHYIO TakKuM 06pas3oM, 4To nonoca S NpoxoauT Mexany napou
KaTywek C lWWMpoKOOBasbLHOI0 TUNA, COBMECTHO Ha3blBaeMbIX NOJOCOM P, Kak
nokKasaHo Ha ¢wur. 3. ®ur. 3 noka3biBaeT NPOCTYI YCTAHOBKY KaTyLUKU
WHOYKLUWOHHOIO Harpesa C NonepeyHbiM NOTOKOM, NOKA3bIBAKLLYHO
KOoHduUrypaumio nontoca P no oTHoweHunto K nonoce. dur. 4 nokasbiBaeT TOK,
NMPUAOXEHHbIA K LULMPOKOOBANbHbLIM KaTywkam C. dur. 5 noka3biBaeT
NpoTEeKaHWEe reHEpPUpyeMoOro Toka no NOBEPXHOCTM NOAOCHI (TUMNYHO ANA
KaXxaon cTopoHbl). Kak npaBuno, Katywkn C pacnonoXeHbl TaK, YTO OHMU
HEeNnoCpeaCTBEHHO HAXOAATCA HA OAHOW NIMHUKN APYT C APYTOM UAN,
BO3MOXHO, ABASAKTCA 3€pKajibHbIM OTPaXeHueM Apyr apyra no o6e CToOpoHbI
OT MOJIOCbI, XOTHA 3TO HE ABASAETCA CTporuM TpeboBaHuem gnsa Bcex
BO3MOXHbIX peanusauunin. Katywkn C anekTpuyeckun CBa3aHbl
nocnefosaTesibHO APYr C APYrOoM, TaK UYTO TOK B KaTywkax C no ob6e CTOpOHbI
NONOChI SNEeKTpUYECKM coBnagaeT no ¢ase Apyr C APYroM, Kak NoKasaHo Ha
dur. 4. 3To NpUBOANUT K NPOTEKAHUID UHAYLNPOBAHHOIO TOKAa B N0J10Ce, KakK

nokasaHo Ha ¢wur. 5.
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[0046] Takxe co ccbinkon Ha ¢ur. 6, 7a n 7b, B 0o4gHOM npumMepe napa
LUMPOKOOBANbHbLIX KaTywek C C nonepeyHbIM NOTOKOM NpeayCcMOTpEHA Ha
Ka)[0W CTOpOHE NonocChbl U obpasyeT no MeHblien Mepe aBa nonatwca P1 n P2.
Kaxxaasa n3 katywek C anekTpuyecku cBa3aHa nocneaoBaTenbHO U
coBnagaeT no ¢ase No OTHOWEHUIO K KaXXa0n N3 NOBEPXHOCTEN, UTOObI BECTH
cebq Kak pacwenneHHbln MHAYKTOP € o6paTHbIM TokoM (split return
inductor), Kak noka3aHo Ha ¢dur. 7a. dur. 7b nokasbiBaeT KOHPUrypauuo u
NpoTeKaHMe ToOKa B TUMUYHOM pacCWensieHHOM UHAYKTOpe C 06paTHbIM TOKOM.
dur. 7a n 7b COOTBETCTBEHHO NOKa3bIBalT (Pur. 7a), 4To KOHPUrypaumsa
KaTyLWKN B HaCTOAWEM pacKpblTun paspaboTaHa Anga NMHAYKTUBHOIO
noseaeHunsa (¢pur. 7b) Kak y 06bI4YHOI0 pacClensieHHOro MHAYKTopa C

06paTHbIM TOKOM.

[0047] ®dur. 8a n 8b cooTBeTCTBEHHO NoKa3bIiBaOT (dur. 8a) TOK,
reHepupyemMbiil B N0a0CE C UCNOJIb30BAaHMEM pacCLLENNIEHHOr0 MHAYKTOpa
nonepevyHoro notoka ¢ o6paTtHbIM TOKOM, 1 (¢pur. 8b) NNOTHOCTL NOTOKA
3HEeprnn, reHepmMpyemMon B Noaoce C UCNOJIb30BaHUEM paCLLENsIEHHOIO
WHOYKTOPa NONEepeyYHoro noToka ¢ obpaTtHbIM TOKOM. B pacwienneHHOM
WHOYKTOpPEe C 06paTHbIM TOKOM OCHOBHOW HarpesB NoJ0Cbl 06bIYMHO NPOUCXOAUT
BAOJIb CpeAHeln CeKuumn y3na UHAYKTOpa, rae TOK yABauBaeTcs, T.e.
npakTuyeckun sBasoe 60nblle, YEM TOK BO BHELWHUX CTEPXKHAX UHAYKTOpPA.
MOCKONbKY MOLHOCTb NPONOPLUOHaNbHA KBaapaTy TOKA, YMHOXEHHOMY Ha
conpoTtusnerHune (P = I2-R), To eCnun MNJOTHOCTb TOKA YABOMTCA BAO/b
cpenHero(-ux) nposoaHuka(-oB) napbl NOAKCOB, TO MOLWHOCTb,
reHepupyemas B nojioce, yBeandntca B 4 pasa. B TMNMYHOM paclwenneHHOM
NHAYKTOPE NONEpPEeYHOro NnoToka ¢ 06paTHbIM TOKOM UMHAYLUPOBAHHbIA TOK
aHaNorM4yeH ToKy, NoKaszaHHOMY Ha ¢wur. 8a, 4TO NPUBOAUT K
OTHOCUTENIbHOMY pacnpeaeneHnto NJAOTHOCTU NOTOKA SHEpPruu B Nosoce, Kak

nokKasaHo Ha ¢wur. 8b.

[0048] ®ur. 9a n 9b nokasbIBaOT, UTO NPOCTPAHCTBO MeXAy NoACaMMU
P1 n P2 B nHAYKTOpE NOMNEPEYHOro NoToka, Kak Nnoka3aHo Ha ¢ur. 7a, MOXeT

6bITb oTperynmnposaHo ana U3MeHEHns wabnoHa Harpesa nonepek WupuHbl
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NONOCHI. DTOT NpUMep npefocTaBaseT BO3MOXHOCTb peryanpoBKu
paccTosaHna SP MexXAy UeHTPaJbHbIMU CTEPXHAMWU Kax[0n 13
LUMPOKOOBANbHbLIX KaTywek C, Kak noka3aHo Ha ¢ur. 9a n 9b. 3T1a dpyHKuUS
npepocTaBAseT BO3MOXHOCTb peryaMpoBaTbh NAOTHOCTb NOTOKA SHEPrun
nonepek nojocChl U, cneaoBaTesibHO, Pe3yabTUPYIOWMI TennoBonW Npoduib

nonepek nonochbl.

[0049] Kak pononHMTenbHO NokasaHo Ha ¢wur. 10a, 10b, 11a un 11b,
AONONHUTENIbHbIE aCNeKTbl NPefoCTaBAAT OaUH unu bonee
9NEeKTPOMArHUTHbIX 3KpaHOB SH, M3roToBAEHHbIX U3 MaTepuana C BbICOKOU
3NEeKTPUYECKON NPOBOAUMOCTbLIO. DKpaHbl SH pa3mewatoT Mexay KaTylKaMu
C v HarpeBaeMoOn NONIOCOM, KaK nokasaHo Ha ¢wur. 10(a) u 10(b). SkpaHbl SH
BbINOJIHEHbI C BO3MOXHOCTbLIO nepemewieHna (HanpuMmep, BAOJIb HAanpaBAeHUs
ANNHbI NNACTUHbI, KaK NOKa3aHo Ha ¢dur. 1) n ucnonb3yrTca ans
9KPaHMPOBAHUA KPOMOK MOJIOCHI OT 3JIEKTPOMArHUTHOrO Nnonsg Ans
MUHUMU3ALUN NeperpeBa KPOMOK NOAOCbI. DKpaHbl SH perynunpyoTca Takum
ob6pa3om, uTo ana 6onee y3KOM NONOCHI, Kak NOKa3aHo Ha ¢wur. 11(a) u
11(b), oHn BbINOAHAT Ty Xe pyHKkynto. dur. 10a n 10b nokasbiBatoT
perynnpyembie 371eKTPOMAarHMTHble 3KpaHbl SH, npeaocTtaBneHHblie ang
ynpasaeHusa TemMnepaTtypor KpoOMKK nonocel. dur. 11a n 11b noka3biBatoT
3NEeKTPOMarHuTHbIe 3KpaHbl SH, perynnpyembie TakuM 06pa3omMm, UTO OHMU

MOTYT BbINOJHATL Ty Xe PYyHKUMIO ¢ 6onee y3Kon noaocomn.

[0050] Takxe co cCblnkon Ha ¢dur. 12, packpbiTbie KOHLENUUN B
HEKOTOPbIX NpUMEpax TakXe MOryT BKAKUYATb YJI0XEHHbIE APYr Ha Apyra
MarHUTHbIE CNOUCTbIE NNUCTbI LS, pacnonoXeHHble CHapyXu KaTylleKk Baanu
OT NOJIOChI, KaK NoKa3aHo Ha ¢ur. 12. NnacTMHbl NOMOrakT NOBLICUTL
3 PEKTUBHOCTb MHAYKTOPA, a TaKXe CBECTU K MMHUMYMY paccesHue nons
CHapy»xu KaTtywek C, KOTOpOe MOXET HAaBOAUTb TEMJIO B APYIUX
aNeKTponpoBoAALLmnX obbeKkTax 3a npegenamm nHayktopa. dwur. 12
NnoKa3sblBaEeT y3en MHAYKTOpa C HABOPOM YNIOXKEHHbIX APYr Ha Apyra

MarHMTHbIX NAACTUH LS, pacnonoXeHHbIX CHApYXW y31a KaTyLlekK.
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[0051] ®ur. 13-20 nanCTpupyroT pasinyHbie acnekTbl NPUBEAEHHOI0
ANA NpMMepa BapuaHTa OCYLLEeCTBAEHUS y31a MHAYKLWOHHOIMO Harpesa no
HacToALWEMY pacKpbITUIO, 0603HAYEHHOI0 B LLeJIOM CCbIIOYHOW no3unuunen 50,
nMerLwero asa noatca 52A n 52B v gonyckarwuwero BCe BbILLEONUCAHHbIE
peryanpoBKu, BKAOYAKLWME pPEryaInpoBKy pas3feneHHoro B0O3BpaTHOro
3a30pa, peryJnpoBKy Liara nojcoB 04HOIr0 nam ob6onx NoaCoB n/mnm
peryanpoBKy OAHOI0 uan 6onee NoNOXEHUN 31EKTPOMArHUTHOINO 3KpaHa,
yTOo6bI, TaKNMM 06pasom, obecneunTb 60Nee paBHOMEPHbIN HArpes WMPOKOIro

Aunana3oHa WUpuH nonocCbl B €E4UMHOM Yy3J1€ MHAYKLUWOHHOIO Harpesa.

[0052] O6bwumne kKOMNoOHeHTbl y3na 50 MHAYKUMOHHOIO Harpesa 6yayTt
npeacrassieHbl B NOPAAKE NPOTEKAHUA TOKa yepes y3en, a 3ateM byaer
onucaHa pyHkumnsa ysna 50 MHAYKLMOHHOIO Harpesa. lpoTekaHne Toka
yepes y3en 0603HauyeHo cTpenkamm A Ha ¢ur. 13. MNonwc 52A coaepxut
nepsyto Katywky Cl, MMELWYy OTBOAALWMNA CTEPXEHb 54 C nepBbIM
(6ANXKHMM) KOHLOM 56, HA KOTOpbIM NOCTYNaeT TOK OT COOTBETCTBYIOLLErO
NCTOYHUKA NuTaHna (He nokasaH). Micnonb3yeMmsble 34eCb TEPMUHBbI «OAMXHUN
KOHEeU>» N «AaJlbHUN KOHEeL», N0 OTHOLUEHUIO K CTEPXHAM KaTYLIKW,
OTHOCATCA K HanpaB/EHMIO NPOTEKAHUSA TOKa OT BANXKHEro KoHua,
OTHOCSALLErOCA K KOHLY CTEPXHSA, KOTOPbIA NPUHMMAET TOK, K AaNbHEMY
KOHLY, OTHOCALWEMYCSA K KOHLY CTEPXHSA, FAe TOK BbIXOAUT U3 CTEPXKHA.
TaknMm 06pa3oM, cTepxeHb 54 nogaepxmBaeTcs C BO3MOXHOCTbIO
nepemMeweHns Ha BTOPpOM (aanbHEM) KoHue 58 nocpeaCTBOM OKOHEYHOMN
HanpaBAswLWen NN HanpasnawLwero anemenTa 60, a TakxKe yKa3aHHbIN
CTEPXEHb 3/IeKTPUUYECKN CBA3aH C YKa3aHHOW OKOHEYHOW HanpasasaoLwWwen.
Hanpasnsawowasa 60 apnsaeTca NpoBoAALLEN AN COAEPXUT NpoBoaSLLnE
CTPYKTYPbl A8 2N1€KTPUYECKON CBA3U CTEPXHA 54 C BO3BpATHbLIM CTEPXKHEM
62. [lanbHW KOHEL BO3BPATHOIMo CTEpXHSA 62 noanep>XXuBaeTtcs C
BO3MOXHOCTbI NepeMeL,eHns nocpencTsoM obuwen Hanpasnsawwen nnm
HanpaBAAKLWeEro afieMeHTa 64, a TakXe YKa3aHHbIA CTEPXEHb /IEKTPUYECKHU
CBSA3aH C yKa3aHHOM oblwen Hanpasnsawwen. Obwas Hanpasnsawwasa 64
ABNAETCA NPOBOAALWLEN UNN COAEPXUT NPoBOAALLNE CTPYKTYpPbI ANS

3NEeKTPUUYECKON CBA3N CTepXHA 62 kaTywkn C1 c oTBOAALWMNM CTEpXHEM 66
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KaTywkun C2. OTBOAALWLNN CTEepXKeHb 66 3/1EeKTPUUECKN CBA3AH C OKOHEYHOM
HanpaBAsLWeENn AN HanpasasawoLWKMM 31eMeHToM 68. Hanpasnsawwasa 68
ABNAETCA NPOBOAALLEN UAN COAEPXUT NPOBOAALLNE CTPYKTYpPbI ANS
3NEeKTPUUECKON CBA3N CTEPXHA 66 C BO3BpaTHbIM cTepxHeM 70 KaTywku C2.
KaTywka C2 anekTpuyeckun ceasaHa ¢ Katywkon C3 nonwca 52B vepes
pasbeMm 74. OTBOAAWMNN CTEpXKEHb 76 KaTywkun C3 aneKTpuyeckun Cea3aH C
OKOHEe4YHOW Hanpasnswwen 78. Hanpasnsawwas 78 apnsaerca npoBoasLLeEN
NN COAEPXUT NPOBOAALLNE CTPYKTYPbl AN 3NEKTPUYECKON CBA3MU
OTBOASALLEr0 CTEPXHA 76 C BO3BpaTHbLIM cTep>XHeM 80. Bo3BpaTHbIA CTEPXKEHb
80 sanekTpuUyeckun ceBa3aH c obwen HanpaBnsaoLWEN NN HaNpPaBaAOWNM
3N1eMEeHTOM 82, KOTOPbIN 3N1eKTPUYeCKu CBa3bIiBaeT KaTywky C3 ¢ 0TBOAALWMNM
ctepxHeM 84 katywkun C4. OTBOAAWMN CTEPXKEHDb 84 dN1EeKTPUYECKM CBA3aH C
OKOHEeYHOWN Hanpasnswwen 86, KOTopasa ABNAETCA NPOBOAALLEN NN
COAEPXUT NPOBOAALLME CTPYKTYPbI ANA 3N1EKTPUUECKON CBA3N CTEPXHA 84 C
BO3BpaTHbIM cTepxHeM 88 kaTywkn C4. B aHHOM onucaHuu TepMunH «obas
HanpaBnAwLWas» NCNoNb3yeTcsa ANSA HanpaBAALWEN NAN HanpaBaaoLWero
3/1eMeHTa, KOTOpas Uan KOTOPbIA COeANHAET BMECTe KaTyLWKN cCoCeaHunX
NOJIDCOB, @ TEPMUH «OKOHEYHasa HanpasaawLwas» UCnonb3yeTca ans
HanpaBnALWeENn AN HaNnpaBAAOLWEro 31eMeHTa, KOTopas Uan KOTOPbIN
coefuHAeT BMeCTe OTBOASALLMMN CTEPXEHb U BO3BPATHbIN CTEPXXEHb AAHHOMN

KaTyLLUKMK.

[0053] OTtcropa sacHo, uTo KaTywku C1, C2, C3 n C4 coegnHeHb.l
nocnenoBaTeNibHO, @ pacnosioXeHne OTBOAAWMNX CTEPXKHEN U BO3BPATHbIX
cTepxHen kaxaon napbl Katywek (C1/C4 n C2/C3) TakoBO, YTO TOK Te4yeT
yepe3 OTBOASALWMNE CTEPXKHM KAaXA0W Nnapbl KaTylwwek B o6ueM HanpasaeHuu n
NpoTEKaeT Yepe3 BO3BPaTHbIE CTEPXHU KaXA0M napbl KaTylwwek B obwemM

HanpaBneHnn No COOTBETCTBYKOLW MM CTOPOHAM HArpeBae€Mmoro JucCra.

[0054] Kaxabiin n3 oTBOAALWLMX CTEpxHen 54, 66, 76 n 84 cBa3aH C
BO3MOXHOCTbIO NepeMeweHns CBOUM AaJlbHUM KOHLOM C COOTBETCTBYOLWNMHU
OKOHEYHbIMW HanNpaBAAKWNMN ANA CKONb3SAWEro NepeMeLLeHns

OTHOCUTENIbHO Hee, B TO BPEMSA KaK KaXXAbl U3 BO3BPATHbIX CTepxHen 62, 70
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n 80 n 88 HENOABUXHO CBA3aH CBOMMU BJIMXKHMMU KOHLLAMU C
COOTBETCTBYIOLWMNMN OKOHEYHbIMM Hanpasnswowmmu. MNpn 3ToM oTBOAALNE
CTEPXXHUN 66 N 84 cBA3aHbl C BO3MOXXHOCTbI CKOJIbXEHUSA CBOUMU BANXHUMU
KOHLaM1 C COOTBETCTBYHLWNMM OOLWMMN HAaNpaBAsaoWMMN. Taknm ob6pasom,
CKOJIb3silllee coeAMHEeHNne Ha OKOHEYHbIX HanpaBnswwmx obneryaer
nepemMeleHne CoOOTBETCTBYIOLWMX OTBOASALLMX U BO3BPATHbIX CTEPXHEN
KaTYLWKW APYr K ApYry U Apyr OT Apyra AN peryiMpoBKU Liara KaTywkKu, B
TO BpeMS KaK CKONb3sllee coeanHeHne Ha obwmnx Hanpasnsawowmnx obneryaer
nepemMeLweHne NoAKCoOB OTHOCUTENBLHO APYr K APYTrY U ApYyr OT Apyra s

pErynvpoBKK pasAeneHHoro BO3BpaTHOro 3asopa.

[0055] Co ccbinkon Ha ¢ur. 14, NOHATHO, YTO OTHOCUTENIbHOE
nepeMeweHne oTBoAAWNX cTepxHen 54, 66, 76 n 84 OTHOCUTENLHO
BO3BpaTHbIX cTepxHen 62, 70, 80 n 88 obneryaet naMeHeHMe NO0 MeHbLUEN
Mepe OAHOro U3 pasfeneHHoOro B0O3BpaTHOro 3a3opa (Hanpumep, pacCtosaHue
Mexay nontocamu 52A n 52B) n wara nonwca (HanpuMmep, pacCTtoaHune
MeXAay OTBOAALMMU U BO3BPATHbLIMU CTEPXHAMU nontoca). CKoNbXeHne
OTBOASALLMNX CTEPXHEN NO OKOHEYHbIM HaNpaBAALWNUM B NEPBYIO ouepenb
BANAET HA N3MEHEHME Wara NoJjca, B TO BpeMSA KaK CKOJIbXeHue
BO3BPATHOI0 CTEPXHA 62 1 OTBOAALLErO CTEPXHA 84 No nx
COOTBETCTBYIOLLMM OOLLMM HanNnpaBASALWNM B NEPBYIO ouepeab BAUSET Ha

Nn3MEeHeHne pa3aeneHHoro BO3BpaTHOro 3a3opa.

[0056] ®ur. 15-17 nanoCTpupyroT NnpMMep BO3MOXHbIX PeryinpoBok
lwara noswca n/mnu pasgeneHHoro Bo3BpaTHoro 3a3opa. Ha ¢wur. 15,
nontca 52A n 52B uMeloT nepsBbIl War noaca u pasHeceHbl Ha NepBbIi
pasfeneHHbIn BO3BpaTHbIN 3a30p. Ha ¢wur. 16 nontoca 52A n 52B nmetoT
TAKOW e war noakca, Kak NokasaHo Ha ¢ur. 15, HO pa3aeneHHbIN
BO3BpaTHbIN 3a30p 6bia1 yMeHbLIEH nyTeM cOnunxeHna nonwcos 52A n 52B.
Ha ¢wur. 17, pa3peneHHbli BO3BPaTHLIA 3a30p Mexay nonwcamum 52A n 52B
TAKOW Xe, KaKk NOKa3aHo Ha ¢wur. 16, HO war noaca Kaxaoro nonatwca 52A n
52B 6bi21 YMEHbLUEH NYTEM CKOJIbXEHUA OTBOAALWMNX CTEpx)Hen 66 n 84 no

06WwKnM HanpasnasowmM. CnegyetT NOHMMaTb, YTO PErY/IMPOBKM LLara nostca
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U/WNn pasaeneHHoro B03BpaTHOro 3a3opa MOryT No3BOAUTL y3ny 6onee
Npeuun3noHHO HarpeeaTb 60Jiee WMPOKNIA ANANa30H WUPUH U TONLLMUH
NoN0COBOro Matepuana u/unm 6oaee paBHOMEPHO HArpeBaTh AAHHYIO MOMOCY
NOCPEACTBOM YBENUYEHUSA NN YMEHbLUEHUA KOHLEHTPALUN MAarHUTHOO

NnOoTOKa, CO34aBa€MOro KatywkKamMu.

[0057] Ob6pawasnack K ¢ur. 18-20, nponnnioCTpnpoBaH NpuBeneHHbIN
Aana npumepa ysen 50 ¢ aneKTpoMarHUTHbIMKN 3KpaHaMu SH,
YCTaHOBJIEHHbIMU Mexay KaTywkamn C1-C4 n nuctosbiM matepunanom SM.
DNeKTpOMarHUTHbIe 3KpaHbl SH 06bIYHO BbIPOBHEHbI BA0OJIb OKOHEYHbIX
HanpaBAAWNX N 0BLWKMX HANPaBAAWNX U UMEIKT pa3mep u GopmMy,
KOTOpbI€ 06bIYHO pacCcynTaHbl AN NPOAOJSIbHbIX KPOMOYHbIX YY4ACTKOB
JIMCTOBOro MaTepuana gnsa npeaoTepalleHnsa neperpesa Taknx Kpomok. Ha
¢dur. 18 n 19 nponnnCTpupoBaHa OTHOCUMTENBHO WNPOKAA noaoca
NNCTOBOro matepuana SM C aneKTpoMarHUTHbIMKN 3KpaHaMu SH,
nepekpbiBalOWMMN NNCTOBOK MaTepuan SM B 6onbluel ctenenn Ha ¢dur. 19,
yeM Ha ¢ur. 18. Ha cdur. 20 nponnnoCTtpupoBaHa OTHOCUTENBbHO Y3Kas
nonoca NMCTOBOro Matepuana SM n 3neKTpoMarHUTHbIA 3KpaH SH CABUHYTbIN
BHYTPb, YUTOObI 3aKPbITb N0 MEHbLIEN MEPE YAaCTb NPOAOJbHbIX KPOMOK

ANCTOBOro matepuana SM.

[0058] CneayeT noHMMaTb, YTO ANSA BbINOJIHEHUS PEryMPOBOK,
ONWCaHHbLIX B Npeabiaywmnx ab3auax, MOXeT O6biTb MCNOMb30BaAH LLUNPOKUN
ANana3oH UCNONHUTENbHbIX MEXAaHN3MOB, TAKUX KaK JINHENHbIE
NCNONHUTENIbHbIE MEXAaHN3Mbl, CEpBONPUBOAbI U T.4. B HEKOTOPbIX BapuaHTax
OCYLLLECTB/IEHUA HEKOTOPbIE AN BCE PENYNNPOBKU MOIYT ObiTb BbINOJIHEHbI
BPYYHYIO. B ApyrMx BapnaHTax oCyw,ecTBaAeHNs MOryT O6biTb MCNONb30BaHbI
pasnnyHblie AaTYMKU ANA ONpeaesieHMa COCTOSHUA IMCTOBOro Mmatepuasna u B
OTBET HA onpeAeneHHble AaHHble MOryT ObITb BHECEHbI perysimpoBku B
pexume peanbHOro BpeMeHun B oauH unu 6onee napameTtpos y3na 50.
Hanpumep, MOryT 6biTb UCNONb30BaHbI Pa3/INYHbIE AATYMKN TEMNEPATYPbI
ANA KOHTPONA TemMnepaTtypbl NOAOCHI, YTOObI 0B6HaApyXNBaTb ropayne nnu

X0NoAHble obnactn u perynmpoBatb y3en 50, yTob6bl UCKAOUYNUTb UIN CHU3UTb
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KONIMYECTBO Takux obnacten. [laTunkKun oTCNEXNBAHUSA KPOMOK MOryT 6bITb
NCMNONb30BaHbl AN 0bHapyXeHUsa KPpOMOK AAMCTOBOro matepunana u 6onee

TOYHOIo pacnonoXXeHnd 3NeKTPOMAarHNTHbIX 3KpaHOB OTHOCUTENIBHO KPOMOK.

[0059] CornacHo ¢wur. 21-23 3¢pdeKTbl BblLLEONUCAHHbIX PEryaMpoBOK
lwara nosca, pa3feseHHOro BO3BpaTHOMO 3a30pa U NOJIOXKEHUS dKpaHa
nokKasaHbl B rpadunyeckon popme Ana nonaocel AMCTOBOro Matepuana
3a4aHHON WNPUHBI. Ha Kaxaom rpaduke noaoxXeHue BAO0Ab WMPUHBI NOAOCHI
OTJIOXXEHO MO OCK X, B TO BPEMSA KaK CpeaHAa N0 BPEMEHU OTHOCUTENbHAsN
NJIOTHOCTb NOTOKA 3HEPrnu, nepenaHHasa noaoce, OTN0XeHa no ocu y. Ha
¢dur. 21 nokasaHbl pa3NNyHbIE WArM NoJca, BKAKYaa WUPOKUNA Lwar
nontoca (NyYHKTUPHAA NNUHUA), CPeAHUN Wwar nontca (MyYHKTUPHAa AMHUA) U
Y3KWI war noatoca (cnnowHas nnHusa). BuaHo, 4to Kaxaas u3 INHUN
CXOAUTCA Y LEHTPasbHON NNMHUK NONOCHI U PACXOAUTCA NO HAMpaB/IEHUIO K
KpPOMKaM MoaocCbl, NpUyeM WNPOKMIA Wwar noarca npuBoanT K nepepave
HanbonbWeN NAOTHOCTN NOTOKA SHEPIMM K KPOMOYHbIM y4YacTKaM, a Y3KUiu
lar noatca NpMBOAMUT K nepeaayvye HaMMeHbLleW NAOTHOCTU NOTOKA SHEPruu
K KPOMOYHbLIM yyacTkaM. Ha ¢ur. 22 nokasaHbl pa3siMyHble pa3aefieHHble
BO3BpaTHblIE 3a30pbl, BKAOYawLWme 60abLoN pa3aeneHHblii BO3BPaTHbIN
3a30p (MYHKTUPHAsA NIMHUA) U Manblil pa3aeneHHblIi BO3BPaTHbIA 3a30p
(cnaowHasa nnHKA). BuaHo, 4To Kaxaas M3 AMHUN CXOAUTCH Y LEHTPAsbHOM
JIMHUM NOAOCHI U PAacXoanUTCa MO HanpaBAEHUID K KPOMKaM NOJ0Chl, NpUyem
60nbLWON pa3aeneHHbIn BO3BPATHLIN 3a30p NPUBOAUT K nepepaye
HanbonbWwen NAOTHOCTU NOTOKA SHEPIMU K KPOMOYHbLIM Y4YaCTKaM, a Masbli
pasfeneHHbIn BO3BPATHbLIN 3a30p NPUMBOAMT K nepeaaye HauMeHbLllen
NJOTHOCTN NMOTOKA 3HEPrnM K KPOMOYHbLIM yyacTkam. CnepyeT noHUMMaTb, UTO
M3MeHeHMe wara nojatca 06bIMHO NPUBOAUT K bonbwemy obuwemy
W3MEHEHUI0 B Nepefaye NAOTHOCTU NOTOKA SHEPIUN MO CPABHEHUIO C

Nn3MEHEHNEM pa3aeneHHoOro BO3BpaTHOro 3a3opa.

[0060] CoOTBETCTBEHHO, peryanpoBKa WMPUHbI Wara noatca MoXeT
cunMTaTbCa rpyboin perynnpoBKOn, B TO BPEMSA KaK peryanpoBKa

pa3aeNieHHOro BO3BPaTHOMO 3a3opa MOXET CYMTaTbCA TOYHON peryinpoBKON.
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TakuM ob6pa3oM, Ha NpaKTUKe LWar noatca MoXeT bbITb CHayana yCcraHOBNEH
Ha LWWMPUHY ANS A0CTUXEHNa 6a30BOM nepeaayvyum NAOTHOCTU NOTOKA IHEPruu,
a 3aTeM MOXHO UCNOAb30BaTb pa3feneHHbI BO3BPAaTHbLIN 3a30p A8 TOUYHOMU

HaCTPOMKKN nepeaayn NAOTHOCTU NOTOKA SHEPrUMU.

[0061] ®ur. 23 nanCTpUpyeT ABa pa3HbIX NEpeKpbITUA
9N1eKTPOMArHUTHOIO 3KpaHa: YMEeHbLUEeHHOE nepekpbiTue (NyHKTUpHas
JIMHNA) U YBENNYEHHbIN 3a30p (CNOLWHAA ANHUSA). YMEHbLUEHHOE
nepekpbiTe NpUBOAUT K Nepenade 60sbweNn NAOTHOCTU NOTOKA IHEPIUM K
KpOMKaM nonockl. [epekpbiTue 3/1IeKTPOMAarHUTHbIX 3KPaHOB MOXET ObITb
NCNONBb30BAHO B COYETAHUN C perysiMpoBKaMu Wwara noaca u pasaesieHHoro
BO3BpPATHOro 3a30pa AJ19 TOYHOW HACTPOMKMK nepepayun naoTHOCTM NOTOKA

dHEprmn gna AaHHOro pasMepa nonaochl.

[0062] B onucaHHbIX NpuMepax BO3MOXHblI MOAUDUKALNN, A TaKXKe
BO3MOXHbl Apyrue peanunsaunn B npegenax obbema npunaraemon popmynbl

n3obpereHus.
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®OPMYJIA N3OBPETEHNA

1. ¥Y3en MHAYKUMOHHbIX KaTylwekK C nonepeyHbiM NOTOKOM ANA
WHOYKLUWOHHOIO Harpesa no MeHbLENn Mepe yyacTKka COOTBETCTBYIOLLEN
NJI0OCKOWN 3aroTOBKU, NepeMeLlarLlenca BA0JIb HanpasaeHnsa ob6paboTku
OTHOCUTENIbHO Y3/1a NEeKTPUYECKNX MHAYKLNOHHBIX KaTyLleK C NoNepeyYHbIM
NOTOKOM, NMpu 3TOM COOTBETCTBYHOLLAA 3aroTOBKa MMEET NPOTUBOMOJIOXHbIE
NnepBYy U BTOPYK CTOPOHbI 3ar0TOBKM U NEPBYIO N BTOPYK KPOMKM
3aroTOBKW, Npu 3TOM YCTPOUCTBO AJ19 MHAYKLMOHHOIO Harpeesa COAEPXMUT:

NnepByl MAOCKYH KaTyLKy U BTOPYIO MAOCKYHK KaTyLKY, pa3MeLLeHHbIe
B NepBoi obwen naoCKOCTU, yAa/NEHHON OT NepBON CTOPOHbI 3ar0TOBKU U
pacrnosioXXEeHHON HaNpOTUB HEE, N NPOoXoAsLWne Mexay nepson n BTOpou
KPOMKaMu 3aroTOBKU U 3/IEKTPUYECKN CBA3AHHbIE NOCNE[0BaTENbHO;

npu 3TOM NepBas NJ0CKas KaTylKa M BTOpas Niaockasa KaTylkKa
pa3HeCceHbl B O4HON MJOCKOCTU, U MO MEHbLUEN Mepe 04Ha U3 NepBoOM
NJIOCKOWN KaTyLWKN U BTOPOM NJIOCKOWN KATYLIKN BbIMOJIHEHA C BO3MOXHOCTbIO
nepeMeweHna B npeaenax obwen NNOCKOCTU AN NBMEHEHUSA PACCTOAHUSA

MeXxXay HUMNU.

2. Y3en NHAYKLUNOHHbIX KaTyLlleK C NonepeyHbiM NOTOKOM no n. 1, B
KOTOPOM MO MEHbLUEN Mepe OAHA U3 NepBON NAOCKOM KaTyLIKU U BTOPOW
NJIOCKOWN KaTyLWKN BbINOJIHEHA C BO3MOXHOCTbIO PEeryinpoBku aasa n3MeHeHus

lara KaTyLlKW.

3. ¥Y3en MHAYKUUOHHbIX KaTyLlleK C NonepeyHbiM NOTOKOM No n. 2, B
KOTOPOM nepBas NaoCKasa KaTylKa BbINOJIHEHA U3 NEPBOr0 OTBOASALLEID
CTEPXHS M NEPBOro BO3BPATHOMO CTEPXHSA, NPOXoAAWMX B 0bLeM
HanpaBAE€HWU N HA PAaCCTOSAHUKU APYT OT Apyra, NpM4yeM nepBbin OTBOAALLNN
CTEPXEHb U NePBbIN BO3BPATHbIN CTEPXEHb (PU3NYECKUN N INTIEKTPUUYECKHU
CBSA3aHbl C NEPBOM OKOHEYHOW HanpasasoLwen, Npn 3TOM N0 MEHbLLUENn Mepe
OAMWH M3 NEPBOro OTBOAALLEro CTEPXHSA U NEPBOr0 BO3BPATHONO0 CTEPXHSA
YCTAHOBJ/IEH C BO3MOXHOCTbIO NepeMeLLeHnsa Ha NePBOA OKOHEYHOM

HanpaBAsLWen Tak, YTO NepBblIN OTBOAALWMIN CTEPXKEHb U NEPBbIN
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BO3BPATHbIA CTEPXEHb BbIMOJAHEHbI C BO3MOXHOCTbI NEepeMeLLeHns apyr K
APYry v ApYyr OT Apyra AN19 U3MEHEHUS Lwara KaTywKn nepeomn naocKoun
KaTyLWKW; u

Npu 3TOM BTOPas NA0CKasa KaTylKa BbIMOJIHEHA U3 BTOPOro
OTBOASALLEr0 CTEPXHA U BTOPOro BO3BPATHOMO CTEPXHSA, NPOXOAALNX B
obwem HanpaBAEHMN U HA PACCTOSHUKU APYr OT Apyra, Npu4yeM BTOPOU
OTBOASALLNN CTEPXEHb N BTOPON BO3BPaTHbIN CTEPXEHb CBA3aHbl CO BTOPOU
OKOHEYHOW HanpaBnawLen, npuyeM no MeHbLLUEN Mepe OAUH U3 BTOPOro
OTBOASALLEr0 CTEPXHA U BTOPOro BO3BPATHOIO CTEPXHSA YCTAHOBJIEH C
BO3MOXHOCTbIO NepeMeLLeHNA Ha BTOPON OKOHEYHOW HanpaBasoLwen Tak,
4YTO BTOPOW OTBOASALWMIN CTEPXKEHb N BTOPOWN BO3BPATHLIN CTEPXKEHDb
BbIMOJIHEHbI C BO3MOXHOCTbI NepeMeLweHna Apyr K Apyry n gpyr oT gpyra

AN UBMEHEHMS Lara KaTyLwwKN BTOPOW NIOCKOW KaTyLLUKMU.

4. Y3en MHAYKLUMOHHbIX KaTyweK C NonepeyvyHbIiM NOTOKOM No n. 3, B
KOTOPOM Kaxpas U3 nepBon NAOCKOW KaTyLWKMU U BTOPON MNAOCKON KaTyLUKK
CBAi3aHa C nepBou obLlien HanpaBaawLWwen, NpuYeM no MeHbLEN Mepe oaHa
N3 NepBON KaTyLKN UAN BTOPON KaTYLWKN NOAAEPXKNBAETCA C BO3MOXHOCTbIO
nepeMeweHna Ha nepeon obuenn HanpaenAWeEN oA NepemMeLLeHmns K

APYron U3 nepeBon UAKN BTOPOM KaTyLIKU UAN OT Hee.

5. ¥3en nHayKUMOHHbIX KaTyLleK C NonepeyHbiM NOTOKOM Mno n. 4, B
KOTOPOM MepBblii BO3BPATHbIA CTEPXXEHb NEPBOM KaTYLIKN U BTOPOMU
OTBOASALLUNNA CTEPXEHb BTOPOM KATYLIKK CBA3aHblI C Nepeoin obwen
HanpaBnswLWen, NpuyeM No MeHbLEN Mepe OAMH U3 NEPBOr0 BO3BPATHOMO
CTEPXHS M BTOPOro OTBOASALLENO CTEPXHSA BbIMOSIHEH C BO3MOXHOCTbIO
nepeMeweHns OTHOCUTENbHO obLwen Hanpasaswwen Ang N3MEHEHUSA

pacCToOAHNA MeXAy nepBOr NAOCKOW KaTyLKOW U BTOPOW NJOCKOW KaTyLUKOW.

6. ¥Y3en NHAYKUNOHHbIX KaTyLlleK C nonepeyHbIM NOTOKOM no n. 5,
TaKXe coaepXallimi TPEeTbo MNAOCKY KaTyLKY U YeTBEPTYIO MAIOCKYIO
KaTYLWKYy, pa3MeleHHble Ha BTOPOM 0bLlen NaoCKOCTU, yAaneHHOW OT BTOPOW

CTOPOHbI 3aroToBKMN " pacnono>|<eHH01‘/'| HanpoTuUB HEE, N NpoxXoadlmne Mexay
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nepBoi U BTOPON KPOMKAMM 3aroTOBKU N 31IEKTPUYECKUN CBA3AHHbIE
nocnefoBaTesibHO C NePBON MOCKOW KaTyLWKOW U BTOPOW NJIOCKOM

KaTyLUKOMN.

7. Y3en NHAYKUNOHHbIX KaTyLleK C NonepeyHbiM NOTOKOM no n. 6, B
KOTOPOM TpeTbsa MA0CKasa KaTylwKa U YeTBepTas NAoCKasa KaTylwKa pa3HeCeHbl
B O4HOW NMAOCKOCTU BO BTOPOM 0bwWwen naoCKOCTU, U MO MEeHbLIEN Mepe oaHa
N3 TpeTbeN NJOCKOWN KaTyLWKN U YETBEPTON MNAOCKON KaTyLKKN BbIMOJHEHA C
BO3MOXHOCTbIO NepeMeLweHns B npegenax BTopon obuwen naocKoCcTn ans

M3MEHEHUA PACCTOAHUA MeXAy HUMMN.

8. ¥Y3en MHAYKUMOHHBIX KaTyLweK C nonepeyvyHbiM NOTOKOM no n. 7, B
KOTOPOM MO MeHblUeln Mepe oAHa U3 TpeTben NAOCKON KaTyLKN N YeTBEPTOM
NAOCKON KaTyLWKWN BbINOJIHEHA C BO3MOXHOCTbI PErYANPOBKU ANA U3MEHEHUS

wara KatyLwKn.

9. ¥Y3en MHAYKLNOHHbIX KaTyLleK C NONepeyYHbIM NOTOKOM Nno n. 8, B
KOTOPOM TpeTbsa MA0CKasa KaTylwKa BbIMOJHEHA U3 TPETbEro OTBOAALLErO
CTEPXHSA M TPETbEro BO3BPATHOIO CTEPXKHA, NpOoXoAaawmx B obwem
HanpaBAE€HUN N HA PACCTOAHMKU APYT OT Apyra, NpM4yeM TPETUN OTBOAALL NN
CTEPXEHb U TPETUN BO3BPATHbIA CTEPXEHb (PUNYECKU N INEKTPUYECKHN
CBSA3aHbl C TPETbEN OKOHEYHON HanpaBASAKOLWEN, NPU 3TOM NO MEHbLUEN Mepe
OAWH M3 TPETbEro OTBOASALLENO CTEPXKHSA U TPETLEIO BO3BPATHOINO CTEPXHSA
YCTAQHOBJIEH C BO3MOXHOCTbI NepeMeLleHNs Ha TPeTbeN OKOHEYHOM
HanpaBAALWeEN Tak, YTO TPETUN OTBOAALMN CTEPXKEHb U TPETUA BO3BPATHbIN
CTEPXEHb BbINOJIHEHbI C BO3MOXHOCTbIO NepeMeLweHns Apyr K Apyry u apyr
OT ApYyra ANA U3MEHEHUS Wwara KaTywWwKn TpeTben NJOCKON KaTyLIKW;

Npu 3TOM YeTBepTas MNA0CKasa KaTyLllKa BbIMOJIHEHA U3 YETBEPTOro
OTBOAALLEr0 CTEPXHA U YETBEPTOro BO3BPATHOMO CTEPXHSA, NPOXOAALWMX B
obwem HanpaBAE€HUN U HA PACCTOSAHUKU APYr OT ApYyra, NpUYeM YeTBepThbIi
OTBOASALLUN CTEPXEHb N YETBEPTbIN BO3BPATHbIN CTEPXEHbL CBA3AHbI C
YyeTBEepPTON OKOHEUYHOW HanpasBAAKLEN, MPUYEM MO MEHbLUEN Mepe OAWH U3

YEeTBEPTOIro OTBOAALLEIO CTEPXKHA U HETBEPTOIro BO3BPATHOIO CTEPXKHA
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YCTAQHOBJIEH C BO3MOXHOCTbI NepeMeLeHMsa Ha YeTBEPTON OKOHEYHOM
HanpaBAsLWeEn Tak, YTO YEeTBEPTbIN OTBOAALLMNNA CTEPXKEHb U YETBEPTbIN
BO3BPATHbIA CTEPXEHb BbIMOJAHEHbI C BO3MOXHOCTbK NEepeMeLLeHns apyr K
APYry v ApYyr OT Apyra ANS U3MEHEHUS Lara KaTyLwKn 4YeTBepTON NAOCKON

KaTyLUKMK.

10. ¥Y3en MHAYKLUMOHHBIX KaTyLlweK C NonepeyHbiM NOTOKOM no n. 9, B
KOTOPOM Kaxpas U3 TpeTben NJ0CKOWN KaTyLKN U YETBEPTON MAIOCKOMN
KaTYLWKK CBA3aHa CO BTOPON obuwen Hanpasnsaowen, NnpuyemMm no MeHbLllen
Mepe oAHa U3 TPpeTben MNJIOCKON KaTyLWKWU UAKM YETBEPTOMN MNJIOCKOWN KaTyLIKU
noaAepXXMBaeTCca C BO3MOXHOCTbIO NepeMeLw,eHns Ha BTOpoun obLen
HanpaBnswLWen ANa NepeMeLLeHnsa K Apyron u3 TpeTben uam YeTBepTon

NJ10CKOMN KaTywKn nan oT Hee.

11. ¥Y3en MHAYKUMOHHBIX KaTyweK C nonepeyvyHbIM noTokoM no n. 10, B
KOTOPOM TpeTMil BO3BPATHbIN CTEPXEHb TPETbEN KaTYLKN U YETBEPTHIN
OTBOASALLNNA CTEPXEHb YETBEPTOM KaTYyLLUKK CBA3aHbl CO BTOPON obLien
HanpaBnawwWwen, NpuyeM nNo MeHbLEN Mepe OAUH U3 TPETbEro BO3BPaTHOIO
CTEPXHS M YEeTBEpPTOro OTBOASALLEINO CTEPXHSA BbIMOAHEH C BO3MOXHOCTbIO
nepemMeLweHnss OTHOCUTENBHO BTOPOM 0bLen HanpaBnawwWwen AN U3MeHeHns
PacCTOSAHUA MeXAy TpeTben NIOCKON KAaTyLWKOW U YETBEPTON MIOCKOM

KaTyLUKOMN.

12. Y3en HAYKUWOHHbIX KaTyLweK C nonepeyHbiM noTokomMm no n. 11, B
KOTOPOM BO3BPaTHbIN CTEPXXEHb BTOPOM MJOCKOM KaTyLIKMU U OTBOASALLMNN

CTEPXXEHDb TpeTbeVI NA0CKOMN KaTyLW KN XXeCTKO CBA3aHbl BMECTE.

13. Y3en nHAYKUMOHHbIX KaTyLleK C nonepeyvyHbIM NOTOKOM no n. 1,
TaKXe coAepkawmi No MeHbluen Mepe OANH 1IEKTPOMArHUTHbLIN 3KpaH,
pa3MeLWeHHbIN Mexay nepeon obLen NNoCKOCTbIO N NEpBON CTOPOHON
3aroTOBKW U yAANEHHbIA OT HUX 1 06paLLeHHbIN N0 MEHbLUENn Mepe K OAHOM

N3 NepBon M BTOPOW KPOMOK 3aroTOBKKU, NPpU 3TOM NO MEHbLUEN Mepe O0AUNH
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3J'IeKTp0MaFHVITHbIl7I 3KpaH BbIMNOJIHEH C BO3MOXXHOCTbIO nNepeMeELLEHNd B

nonepeyHoM HanpaBia€HUU COOTBeTCTBYIOU.LEI‘;I 3aroToBKMu.

14. Y3en MHAYKUNOHHbIX KaTyweK C NONepeyYHbIM NOTOKOM AN
WHOYKLUMOHHOIO Harpesa no MeHbLEeN y4yacTKa COOTBETCTBYIOLLEN NJIOCKOMN
3aroTOBKW, NepeMeLwatowenca Boonb HanpasneHns o6paboTkn OTHOCUTENbHO
y3/71a 3NEeKTPUYECKNX UHAYKUNOHHbIX KaTyLeK C NONepeyHbIM NOTOKOM, Npu
3TOM COOTBETCTBYIOLLAA 3aroTOBKa MMEET NPOTUBOMNOOXHbIE MEPBYIO U
BTOPY CTOPOHbI 3ar0TOBKM U NEPBYIO U BTOPYIO KPOMKU 3aroTOBKU, NpU
3TOM YCTPOWNCTBO A/ UHAYKLWOHHOIO Harpeea COAEPXUT:

NepByl MAOCKYI KaTyLKy U BTOPYIO MAOCKYHK KaTyLKY, pa3MeLLeHHble
B Nepsoi obwen nnoCKOCTU, yaasN€eHHON OT NepBON CTOPOHbI 3aroTOBKU U
pPacnosIOXKEeHHOW HanpoOTUB Hee, N NPOXoAsL e Mexay Nepeor n BTOpon
KPOMKaMu 3aroTOBKU U 3/IEKTPUYECKN CBA3aHHbIE NOCNEe[0BaTENbHO;

Npu 3TOM NO MEHbLUEW Mepe OAHa U3 NepBON NJOCKON KaTyLlKu U
BTOPOW NMAOCKOWN KaTyLKN BbINOJIHEHA C BO3MOXHOCTbIO pEry/siMpoBKu ANs

M3MEHEHUA Wara KaTyLwKu.

15. ¥Y3en nHAYKUNOHHBIX KaTyLwweK C nonepeyHbiM NoTOKOM no n. 14, B
KOTOPOM nepBas NaoCKasa KaTyLlwKa BbINOJIHEHA U3 NEPBOr0 OTBOASALLEID
CTEPXHS M NEPBOro BO3BPATHOMO CTEPXHSA, NPOXOAAWMX B 06LEM
HanpaBAE€HWU N HA PACCTOSAHUKU APYT OT Apyra, NpM4yeM nepBbin OTBOAALLNN
CTEPXEHb U NEPBbIN BO3BPATHbIN CTEPXEHb (PU3NYECKN N INTIEKTPUUYECKHN
CBSA3aHbl C NEPBOM OKOHEYHOW HanpasAsoLwen, Npn 3TOM N0 MEHbLLUENn Mepe
OAWH M3 NepBOro OTBOAALLEro CTEPXHSA U NEPBOr0 BO3BPATHONO CTEPXHSA
YCTAHOBJ/IEH C BO3MOXHOCTbIO NepeMeLLeHNa Ha NEPBOA OKOHEYHOM
HanpaBAsLWen Tak, YTO NepBblIN OTBOAALWMIN CTEPXKEHb U NEPBbIN
BO3BPATHbIA CTEPXXEHb BbIMNOJHEHbI C BO3MOXHOCTbI NEepeMeLLeHns apyr K
APYTYy v ApYyr OT Apyra AN19 U3MEHEHUS Lwara KaTywKn nepBomn nNaoCcKomn
KaTyLWKW; U

Npu 3TOM BTOPas NJ0CKasa KaTylKa BbIMOJIHEHA U3 BTOPOro
OTBOASALLEr0 CTEPXHA U BTOPOro BO3BPATHOMO CTEPXHSA, NPOXOAALNX B

obweM HanpaBAEHUM M Ha pacCTOSIHUM APYr OT Apyra, NPpUYEM BTOpPOM
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OTBOASALLNNA CTEPXEHb N BTOPON BO3BPATHbLIN CTEPXEHb CBA3aHbl CO BTOPOM
OKOHEYHOW HanpaBnAKLWeENn, NpuyeM No MeHbLUEN Mepe OAUH U3 BTOPOro
OTBOASALLEr0 CTEPXHA U BTOPOro BO3BPATHOIO CTEPXHSA YCTAHOBJIEH C
BO3MOXHOCTbIO NEepeMeELLEeHNA Ha BTOPON OKOHEYHOW HanpasasoLwen Tak,
4YTO BTOPOW OTBOASALWMMN CTEPXEHb U BTOPOWN BO3BPATHLIN CTEPXKEHDb
BbIMOJIHEHbI C BO3MOXHOCTbIO NepeMeLweHns Apyr K Apyry n gpyr oT gpyra

ANS UBMEHEHMS Lara KaTyLlwKn BTOPON NNOCKOW KaTyLLKW.

16. Y3en nHAYKUNOHHbIX KaTyLwWweK C nonepeyHbiM NOTOKOM no n. 15,
TaKXe coAepXXawninm TPEeTbIO MNAOCKYH KaTyLWKY U YETBEPTYIO MNAIOCKYIO
KaTYLWKYy, pa3MeLleHHble BO BTOpON 0b6Len naoCKOCTU, yaaNneHHON OT BTOPOU
CTOPOHbI 3ar0OTOBKN U PACNOJIOXXEHHOW HAaNnpoOTUB HEE, U NPOXOoAALUne Mexay
nepBon N BTOPOM KPOMKaMM 3aroTOBKU M 3NEKTPUYECKUN CBA3AHHbIE
nocnepoBaTesibHO C NEPBOW NJIOCKOM KaTyLWKOW U BTOPOM MJIOCKOW

KaTyLLKOW.

17. ¥Y3en HAYKUNOHHbIX KaTyleK C nonepeyHbiM NoToKOM no n. 16, B
KOTOPOM MO MEHbLIEN Mepe OAHA U3 TPpeTbeN NJOCKON KaTyLKN U YeTBEepTOu
NJIOCKOWN KaTyLWKN BbINOJIHEHA C BO3MOXHOCTbIO pPeryanpoBkKu gasa n3MeHeHus

lara KaTyLlKu.

18. ¥Y3en MHAYKUWNOHHbIX KaTyLlweK C nonepeyHbiM noTokom no n. 17, B
KOTOPOM TpeTbsa MNA0CKasa KaTylwKa BbIMOJHEHA U3 TPETbEro OTBOAALLErO
CTEPXHSA M TPETbEro BO3BPATHOMO CTEPXKHSA, NpoXoAawmx B obwem
HanpaBAE€HWU N HA PACCTOSAHUKU APYT OT Apyra, NpMyeM TPETUN OTBOAALL NN
CTEPXEHb U TPETUN BO3BPATHbLIA CTEPXEHb (PUNYECKU N INEKTPUYECKHU
CBSA3aHbl C TPETbEN OKOHEYHON HanpaBASAKOLWEN, NPU 3TOM NO MEHbLUEN Mepe
OAWH U3 TPETbEro OTBOASALLENO CTEPXKHSA U TPETLENO BO3BPATHOINO CTEPXHSA
YCTAQHOBJIEH C BO3MOXHOCTbIK NepeMeLleHnsa Ha TPEeTbEeN OKOHEYHOM
HanpaBAALWeEN Tak, YTO TPETUN OTBOAALLMN CTEPXEHb U TPETUA BO3BPATHbIN
CTEPXEHb BbINOJIHEHbI C BO3MOXHOCTbIO NepeMeLweHns Apyr K Apyry n apyr

OT Apyra ana M3aMeEHEHUsA Wara KaTyLlKu TpeTbEI‘/'I NJAOCKOM KaTyLllKKn,
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Npu 3TOM YeTBepTas MNJ0CKasa KaTylKa BbIMOJIHEHA U3 YETBEPTOro
OTBOASALLEr0 CTEPXHA U YETBEPTOro BO3BPATHOMO CTEPXHSA, NPOXOAALWMX B
obwem HanpaBAE€HMUU U HA PACCTOSAHUKU APYT OT ApYyra, NpUYeM YeTBEepThbIN
OTBOASALLUN CTEPXEHb N YETBEPTbIN BO3BPATHbIN CTEPXEHbL CBA3aHbI C
YyeTBEepTON OKOHEYHOW HanpaBAAKLWEN, NpUYeM NO MEHbLUEN Mepe OAUH U3
YeTBEpPTOro OTBOAALLENO CTEPXKHA N YETBEPTOr0 BO3BPATHOINO0 CTEPXHSA
YCTAaHOBJIEH C BO3MOXHOCTbIK NepeMeLleHMa Ha YEeTBEPTON OKOHEYHOM
HanpaBnsawLWen Tak, YTO YETBEPTbIN OTBOAALLMNNA CTEPXKEHb U YETBEPTHIN
BO3BPATHbIA CTEPXEHb BbIMOJNHEHbI C BO3MOXHOCTbK NEpeMeLLeHns apyr K
APYry v Apyr OT Apyra ANns U3MEHEHUS Lara KaTywKn 4YeTBepToON NAO0CKOWN

KaTyLUKMK.

19. Cnocob6 MHAYKLUMOHHOIO Harpeesa COOTBETCTBYHOLLEN NONOCOBOM
3aroTOBKN, BKAOYAOLWMNNA:

nogavy Toka B y3e 3JIeKTPUYECKUX NMHAYKLUNOHHbIX KaTyLleK C
nonepeyvyHbIM NOTOKOM AN MHAYKLWOHHOIO Harpesa Nno MeHbLUEN Mepe
y4yacTKa COOTBETCTBYIOLWEN NOSIOCOBON 3aroTOBKN, NepeMeLatrolencsa Baob
HanpaBneHusa 06paboTKM OTHOCUTENBHO Y31a 3NEeKTPUYECKUX UHAYKLUMUOHHbIX
KaTyLweK C Nonepe4yHbiM NOTOKOM, NMpu 3TOM COOTBETCTBYIOLLAA 3aroToBKa
NMeeT NPOTUBOMNOJIOXKHbIE NMEPBYID N BTOPYIO CTOPOHbI 3aroTOBKU U NEPBYIO U
BTOPYI KPOMKW 3aroTOBKWU, NMPU 3TOM YCTPONCTBO ANSA UHAYKLWUOHHOIO
HarpeBsa COAEPXUT:

NepByl MAOCKYH KaTyLKY U BTOPYI MAOCKYHK KaTyLIKY, pa3MeLLeHHbIe
B nepBon obuwen NN0CKOCTN, YAaNEHHON OT NepBON CTOPOHbI 3aroTOBKMU U
pacrnosioXeHHON HANpPOTMB Hee, N NPOXoAAaLne Mexay Nepson U BTOPOU
KPOMKaMun 3aroTOBKU U 3N1EKTPUYECKN CBA3AHHbIE NOCNe[0BaTeNbHO;

Npu 3TOM NepBas NJoCKas KaTylKa M BTOpas NaockKasa KaTyLllKa
pa3HeCeHbl B O4HOWN MIOCKOCTU, U NO MEHbLUEN Mepe 0AHA M3 NepBOMN
NJIOCKOWN KaTyLKN U BTOPOW NJIOCKOW KATYLIKN BbIMNOJIHEHA C BO3MOXHOCTbIO
nepeMeweHna B npegenax obwen NAo0CKOCTU AN N3MEHEHUSA PAaCCTOAHUSA
MEXAY HUMU; U

peryampoBKy pacCTOSHUA MeXay NepBoi U BTOPOM KaTyLlKaMu.
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20. Cnoco6 no n. 19, B KOTOPOM MO MEHbLUEN MEpe OAHa U3 NEpPBOM
NJOCKOWN KaTyLWKN U BTOPOM MJIOCKOW KATYLIKN BbIMOJIHEHA C BO3MOXHOCTbIO
peryanpoBKN AN U3MEHEHUS Lara KaTywKu, a cnocob Takxe BKAKOYaAET

perynvMpoBKy Liara no MeHblUen Mepe 04HOW U3 KaTyLlUeK.
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®OPMYJIA NSOBPETEHUA

(MN3meHeHHasa no cT. 34 PCT)

1. ¥Y3en MHAYKUMOHHbIX KaTylwekK C nonepeyHbiM NOTOKOM ANA
WHAYKLWOHHOIO Harpesa no MeHbLEN Mepe yyacTKka COOTBETCTBYIOLLEN
NAOCKOW 3aroTOBKMW, NepeMeLLalowencs BA0Ib HanpassieHna 06paboTku
OTHOCUTEJIbHO Y3J1a 3N1eKTPUYECKUX UHAYKLUNOHHBIX KaTyLlleK C NONepeyYHbIM
NOTOKOM, NPM 3TOM COOTBETCTBYIOLLAA 3aroTOBKa MMEET NPOTUBOMNONOXHbIE
NnepByto U BTOPYK CTOPOHbI 3ar0TOBKU N NEPBYIO U BTOPYK KPOMKM
3aroTOBKW, Npu 3TOM y3en UMHAYKUUOHHbIX KaTyLlweK C nonepeyvyHbiM NOTOKOM
ANA WHOYKLUWOHHOIMO Harpesa COAEpPXUT:

NepBYy MJOCKYI KaTyLKY U BTOPYIO MAOCKYHK KaTyLKY, pa3MeLLeHHbIe
B NepBoi obLiel NN0CKOCTU, YAaneHHON OT NepBON CTOPOHbI 3arOTOBKN U
pacnosioXXEHHOMW HAnpoTUB Hee, N NPOXOoAflULMe MeXay NepPBON U BTOPOW
KPOMKaMM 3aroTOBKWN U 3NEKTPUYECKN CBA3aHHbIE NOCNEe[0BaTENbHO;

npu 3TOM NepBas NJ0CKas KaTylKa M BTOpas NaockKasa KaTylkKa
pa3HeCeHbl B OAHOWN NAOCKOCTU, U NO MEHbLUeW Mepe Of4Ha U3 NnepBou
NAOCKOW KATyLWKN U BTOPOM MNJOCKOW KATYLIKW BbIMOJIHEHA C BO3MOXHOCTbIO
nepeMelleHna B npeaenax nepson obwen NAoCKOCTU AN N3MEHEHUS

PaCcCToAHNA MEeXAY HUMN.

2. Y3en MHAYKLUNOHHbIX KaTyLlleK C NonepeyYHbiM NOTOKOM no n. 1, B
KOTOPOM NO MeHbLeW Mepe 04Ha U3 NepBON NMJOCKON KaTyLKN U BTOPOM
NAOCKOW KATYLKKW BbIMOJIHEHA C BO3MOXHOCTbIO pPerynpoBKN A9 U3MEHEeHUs

lara KaTyLuKW.

3. ¥Y3en MHAYKLUNOHHbIX KaTyLlleK C NonepeyHbiM NOTOKOM Mo n. 2, B
KOTOPOM nepBas naocKasa KaTyLlKa BbINOJIHEHA U3 NEPBOr0 OTBOASALLEID
CTEPXHSA U NEpPBOro BO3BPATHOMO CTEPXHSA, NPOXOAAWMX B 06LEM
Hanpas/iEHUN U Ha PACcCTOAHUN APYr OT Apyra, NpUYEM NepBblii OTBOAALLLUN
CTEPXEHb U NEPBbIA BO3BPATHLIA CTEPXEHb (PU3NYECKUN N INTEKTPUYECKHN
CBSA3aHbl C NepBOM OKOHEYHOW HanpaBnsAWen, NpyM 3TOM N0 MEHbLUEN Mepe

OAWUH U3 NeEPBOro orBoaALLEro CTep>XHsa U NepBoro BO3BPAaTHOIO CTEPXKHA
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YCT@HOBJIEH C BO3MOXHOCTbIO NEpEeMELLEHNSA Ha NEPBON OKOHEYHOM
HanpasnALWEN TakK, YTO NeEPBbIA OTBOAALWMN CTEPXKEHb U NEPBbIN
BO3BPaTHbINA CTEPXXEHb BbINOJHEHbI C BO3MOXHOCTbLI NEpeMeLLEeHnsa apyr K
APYrYy W opyr oT Apyra A9 U3MEHEHUS wara KaTyLlwKU NepBon niaoCKou
KaTyLWKK; n

Npu 3TOM BTOPas NJA0OCKasa KaTylKa BbIMOJIHEHA U3 BTOPOro
OTBOAALWLEr0 CTEPXHA N BTOPOro BO3BPATHOMO CTEPXKHSA, NPOXOAALWUNX B
obLlWweM Hanpas/iEHUN U Ha PAacCTOAHUN APYr OT Apyra, NPUYEM BTOPOMU
OTBOAALWMNN CTEPXKEHb U BTOPOWN BO3BPATHbLIN CTEPXEHb CBA3aHbl CO BTOPOMU
OKOHEYHOW HanpaBAALWEN, NPUYEM NO MEHbLUEN Mepe OAUH U3 BTOPOro
OTBOAALWLErO CTEPXHSA U BTOPOro BO3BPATHOMO CTEPXHSA YCTAHOBJ/IEH C
BO3MOXHOCTbIO NEpEMELLEHNA HA BTOPON OKOHEYHOW HanpasAsoLWwen Tak,
YTO BTOPOW OTBOASALMIN CTEPXEHb U BTOPOW BO3BPATHbIA CTEPXKEHb
BbINOJIHEHbI C BO3MOXHOCTbLIO NEepeMeLleHnsa apyr K Apyry v Apyr OT gpyra

AN UBMEHEHUS Wara KaTyLWKN BTOPOI NIOCKON KaTyLKM.

4. Y3en MHAYKLUMOHHbIX KaTyweK C NonepeyHbIiM NOTOKOM No n. 3, B
KOTOPOM Ka)Aas u3 nepBon NMAOCKON KaTyLIKN U BTOPON NJOCKON KaTyLUKK
CBfi3aHa C nepBoi obLien HanpaBnsAwLWen, NpMYeM NO0 MeHbLUEN Mepe OA4Ha
N3 NEPBON KaTYLKN MU BTOPOM KATYLIKN NOAAEPXKMNBAETCA C BO3MOXHOCTbIO
nepemMeLleHnsa Ha nepeon obwen HanpaBNAOLWEN ANA NepeMeLeHns K

APYron U3 NnepBon MaAnM BTOPON KaTYyLIKW UK OT Hee.

5. ¥3en nHayKUMOHHbIX KaTyLleK C NonepeyHbIM NOTOKOM Mo n. 4, B
KOTOPOM NepBbii BO3BPATHbLIN CTEPXEHb NEepPBOM KaTyLIKU U BTOPOW
OTBOAALWMNN CTEPXEHb BTOPOM KATYLLUKK CBA3aHblI C Nepeoi obwen
HanpasnsAwLWen, NnpMyeM No MeHbLUEN Mepe OAUH U3 NepBOro BO3BPATHOMO
CTEPXHA U BTOPOro OTBOASALLEr0 CTEPXHSA BbIMOJHEH C BO3MOXHOCTbLIO
nepeMeLleHnsa OTHOCUTEeNbHO 0bLlWen HanpasaswLwen ANg N3MEHEHUSA

pPacCTOAHUA MeXxAy NepBON MAOCKON KaTyLIKOW U BTOPON NAOCKON KaTyLLUKOMN.

6. ¥Y3en MHAYKUMOHHbIX KaTyLleK C NONnepeyHbiM NOTOKOM Mo n. 5,

TakXe coaepXalwnii TPETbIO NNOCKY KaTyLIKy U YETBEPTYH NAOCKYHO
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KaTyLWKYy, pa3MeweHHble Ha BTOPOM obLlen nnoCKOCTU, yaaleHHOMW OT BTOPOW
CTOPOHbI 3ar0TOBKM M PAcnosIOXXEHHOW HAaNpOTUB Hee, U NPOXoAsaLune Mexay
nepson U BTOPOM KPOMKaMN 3aroTOBKU U 31€KTPUYECKUN CBA3AHHbIE
nocnepoBaTesibHO C NePBON MNAOCKON KaTyLWKOW U BTOPOW NJIOCKOM

KaTyLLKOMN.

7. Y3en NHAYKUNOHHbIX KaTyLleK C NonepeyHbiM NOTOKOM no n. 6, B
KOTOPOM TpEeTbs MA0CKasa KaTylKa U YeTBepTas NaocKasa KaTylwKa pa3HeCeHbl
B O4HOM NJOCKOCTN BO BTOPOM 06LLEN NIOCKOCTU, U NO MEHbLUEN Mepe oAHa
N3 TpeTben NJOCKON KaTyLWKN N YEeTBEPTON NJOCKON KaTyLKN BbINOJHEHA C
BO3MOXHOCTbIO NepeMeLl,eHns B npeaenax sBTopon obwen nnocKoCcTu ans

M3MEHEHNA PACCTOAHUA MeXaAy HUMMN.

8. Y3en MHAYKUMOHHbIX KaTyLweK C nonepeyvyHbiM NOTOKOM no n. 7, B
KOTOPOM NO MEHbLUEW Mepe OAHa U3 TPeTbeN MNNOCKOW KaTyLWKN N YeTBepToMn
MNOCKOWN KATYLIKN BbIMOJIHEHA C BO3MOXHOCTbI PErYNNPOBKMU AN UBMEHEHUS

wara KaTyLuKu.

9. ¥Y3en UHAYKLNOHHbIX KaTyLleK C NoNepeyYHbIM NOTOKOM no n. 8, B
KOTOPOM TpeTbs NMA0CKasa KaTyLllKa BbINOJIHEHA U3 TPETbEro OTBOAALLEND
CTEPXHSA U TPETbEro BO3BPaTHONO CTEPXHSA, Npoxoaawmnx B obwem
Hanpas/iEHUN U Ha PaACcCTOAHUN APYr OT Apyra, NpUYeM TPETUN OTBOAALLUN
CTEPXEHb U TPETU BO3BPATHbIN CTEPXKEHb (PDU3NUYECKUN U INEKTPUUECKHU
CBSAA3aHbl C TPETbEN OKOHEYHOW HanpasaswoLwen, Npn 3ToOM N0 MEHbLUEen Mepe
OAMWH U3 TPETbero OTBOASALLENr0 CTEPXHSA U TPETbLEr0 BO3BPATHOIMO CTEPXHA
YCT@HOBJIEH C BO3MOXHOCTbIO NEpPEMELLEHNSA HA TPETbEN OKOHEYHOWN
HanpasnALWeEN Tak, YTO TPETUN OTBOASALLUN CTEPXKEHb U TPETUA BO3BPATHbLIN
CTEPXEHb BbIMOJIHEHbI C BO3MOXHOCTbIO NepeMeLlleHnsa apyr K Apyry 1 apyr
OT ApYyra AN U3MEHEHMUSA Wwara KaTyLlwKn TpeTben NAOCKON KaTyLLKK;

Npu 3TOM YeTBepTas MNA0CKasa KaTylKa BbIMOJIHEHA U3 YETBEPTOro
OTBOAALLErrO CTEPXHA U YETBEPTOr0o BO3BPATHONO CTEPXHSA, NPOXOAALWNX B
obLleM Hanpas/ieHUN U Ha PacCTOAHUKN APYT OT ApYyra, NpUYeM YeTBepThbIN

OTBOAALWMNN CTEPXKEHb U YETBEPTbIA BO3BPATHbIA CTEPXEHb CBA3aAHbI C
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YyeTBEepTON OKOHEYHOW HanpaBAsloLWeENn, NPUYEM MO MEHbLUEN Mepe OAMH U3
YeTBEepPTOro OTBOASALLENO CTEPXHSA U YUETBEPTOro BO3BPATHOIO CTEPXHS
YCT@HOBJIEH C BO3MOXHOCTbIO NEPEMELLEHNA Ha YETBEPTON OKOHEYHOM
HanpasnALWeEN Tak, YTO YeTBepTbin OTBOAALLMNNA CTEPXKEHDb N YETBEPTLIN
BO3BPaTHbINA CTEPXEHb BbIMNOJIHEHbI C BO3MOXHOCTbLI NEpPEMELLEHNS APYr K
APYry W ppyr oT Apyra A9 U3MEHEHUS Wwara KaTyLlwKn YeTBepTOn NaoCKOMn

KaTyLUKM.

10. ¥Y3en MHAYKLUMOHHBIX KaTyLlWeK C NonepeyHbiM NOTOKOM no n. 9, B
KOTOPOM Ka)Aaasa u3 TpeTben NAOCKON KaTyLWKMU N YETBEPTON NAOCKON
KaTyLKWN CBSI3aHa CO BTOpPOM obwen HanpaBnsawwen, NnpuyeM rno MeHbluen
Mepe oAHa U3 TpeTben NNOCKON KaTyLWKN WU YETBEPTON NAOCKON KaTyLUKK
NOALEPXMBAETCA C BO3MOXHOCTbIO NEpEMELLEHNSA Ha BTOPON obLien
HanpasAALWEN ANA NepeMeLLEHNSA K APYroh U3 TpeTben Uan YeTBepTon

NAOCKOMU KaTywKn nan oT Hee.

11. Y3en MHAYKUNOHHbIX KaTyleK C nonepeyHbiM noTokom no n. 10, B
KOTOPOM TPETUI BO3BPATHbIN CTEPXEHb TPETbEN KaTYLKN U YETBEPTHIN
OTBOAALWMNN CTEPXKEHb YETBEPTON KaTYLLUKKN CBA3aHbl CO BTOPON obLien
HanpasnsAwLWeNn, NnpMyeM NO MeHbLUEN Mepe OAUH U3 TPEeTbEero BO3BPATHOIO
CTEPXHSA U YEeTBEpPTOro OTBOAALWLEr0 CTEPXHSA BbINOJHEH C BO3MOXHOCTbIO
nepeMeLLeHns OTHOCUTENbHO BTOPOM 06LEen HanpaBnawwWen AN U3MeHeHns
pPacCTOSAHMSA MeXAy TPeTben NNOCKON KaTyLWKOW U YETBEPTON MJIOCKOM

KaTyLLUKOMN.

12. Y3en HAYKUNOHHBIX KaTyweK C nonepeyHbiM noTokom rno n. 11, B
KOTOPOM BTOPOW BO3BPATHbIN CTEPXEHb BTOPOW MJIOCKON KaTyLUKN U TPETUN

OTBOAALWMNN CTEPXKEHb TPETbEN MNAOCKON KATYLLUKM XECTKO CBA3aHbl BMeCTe.

13. Y3en nHAYKUMOHHBIX KaTyLlWweK C nonepeyvyHbIM NOTOKOM no n. 1,
TaKXe coaepiKallmMim no MeHbluen Mepe OAWH 3/IEKTPOMArHUTHbLIN 3KpaH,
pa3sMeLl,eHHbIn Mexay nepeon obuen NAOCKOCTbIO U NEPBON CTOPOHOMU

3aroTOBKU U yAANE€HHbIN OT HUX U 0OpaLLEeHHbIN N0 MEHbLUENn Mepe K O4HOM
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13 NepBON U BTOPOMW KPOMOK 3aroTOBKW, NMPW 3TOM NO MeHbllen Mepe OAMUH
3NEeKTPOMArHUTHbIA 3KPaH BbINOJIHEH C BO3MOXHOCTbI NepeMel,eHns B

nonepevyHoM HanpaBiae€HUU COOTBeTCTBYIOU.LEVI 3aroToBKMu.

14. Y3en HAYKUNOHHbIX KaTywWweK C NONepeyYHbIM NOTOKOM AN
WHAYKLUWOHHOIO Harpesa no MeHbLIEN ydyacTKa COOTBETCTBYOLWEN MIOCKOMN
3aroToBKW, NepeMellarLenca BA0b HanpasneHns o6paboTkm OTHOCUTENBHO
y31a 3/IEKTPUYECKNX MHAYKLMUOHHbBIX KaTyLlweK C nonepeyvyHbiM NoTOKOM, Npu
5TOM COOTBETCTBYHOLWAA 3aroToBKa MMEET NPOTUBOMOJIOXHbIE MEPBYIO U
BTOPYK CTOPOHbI 3ar0TOBKU N NEPBYIO U BTOPYK KPOMKU 3aroTOBKU, NpU
3TOM y3€en UHAYKUMOHHbIX KaTyweK C NonepeyHbIM NOTOKOM A4
WHAYKLUWOHHOIO HarpeBa COAEpPXUT:

NepBy MAOCKYI KaTyLKY U BTOPYIO MAOCKYHK KaTyLKY, pa3MeLLeHHbIe
B NepBoi obLieln NN0CKOCTU, YAaNneHHON OT NepPBOM CTOPOHbI 3arOTOBKN U
pacnosioXXEHHOMW HAnNnpoTUB Hee, U NPOXoAsflLMe MeXAay NepPBON U BTOPOW
KPOMKaMM 3aroTOBKN M 3NEKTPUYECKN CBSA3aHHbIE NOCNe[0BaTEeNbHO;

Npu 3TOM NO MEHbLIEW Mepe O4Ha U3 NEPBON MAOCKON KaTyLIKN U
BTOPOM NJIOCKOW KaTyLKN BbINOJIHEHA C BO3MOXHOCTbIO peryanpoBkn gns

M3MEHEHNA Wara KaTyLuKW.

15. ¥Y3en nHAYKUNOHHBIX KaTyLlweK C NonepeyHbiM NoTOKOM no n. 14, B
KOTOPOM nepBas nJaocKas KaTylKa BbINOJHEHA U3 NEPBOr0 OTBOASALLEID
CTEPXHSA U NEPBOro BO3BPATHOMO CTEPXHSA, NPpOXoAAWMX B 06LeM
Hanpas/iEHUN U Ha PACcCTOAHUN APYr OT Apyra, NPUYEM NEpPBbIA OTBOAALLLUN
CTEPXEHb U NepPBbIA BO3BPATHLIA CTEPXEHb (PUNYECKUN U INTEKTPUYECKHU
CBSAA3aHbl C NepBOM OKOHEYHOW HanpasasAWen, Npm 3TOM N0 MEHbLUEN Mepe
OAVWH U3 NepBOro OTBOASALLEro CTEPXHA U NEPBOr0 BO3BPATHOINO CTEPXHSA
YCT@HOBJIEH C BO3MOXHOCTbIK NEepeMELLEHNSA Ha NEPBON OKOHEYHOM
HanpasnALWEN TaK, YTO NeEPBbIA OTBOAALMN CTEPXKEHb U NEPBbIN
BO3BPaTHbINA CTEPXEHb BbIMNOJHEHbI C BO3MOXHOCTbLI NEpEMELLEHNS APYr K
APYry W opyr oT Apyra A9 U3MEHEHUS wara KaTyLlwKW NepBon NiaoCKOK

KaTyLlKKn; "
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Npu 3TOM BTOPas NJA0OCKasa KaTylKa BbIMOJIHEHA U3 BTOPOro
OTBOAALLEr0 CTEPXHA U BTOPOro BO3BPATHOMO CTEPXHSA, NPOXOAALLUNX B
obLlweM Hanpas/eHUN U Ha PacCTOAHUN APYr OT Apyra, NPUYEM BTOPOMU
OTBOAALWMNN CTEPXKEHb U BTOPOW BO3BPATHbIN CTEPXEHb CBA3aHbl CO BTOPOMU
OKOHEYHOW HanpaBASALWEN, NPUYEM NO MEHbLUEN Mepe OAUH U3 BTOPOro
OTBOAALWLErO CTEPXHSA U BTOPOr0 BO3BPATHOMO CTEPXHSA YCTAHOBAEH C
BO3MOXHOCTbIO NEpPEMELLEHNA HA BTOPON OKOHEYHOW HanpasAsoLwen Tak,
4YTO BTOPOW OTBOAALWMIN CTEPXKEHDb N BTOPOWN BO3BPATHLIN CTEPXEHDb
BbINOJIHEHbI C BO3MOXHOCTbLIO NepeMeLleHnsa apyr K Apyry v Apyr OT gpyra

ANA U3MEHEHUA ara KaTyLKN BTOPOW MNAOCKON KaTyLKM.

16. Y3en MHAYKUNOHHBIX KaTyLlWweK C nonepeyHbIM NOTOKOM no n. 15,
TakXe coaepXxawmni TPeTbo NAOCKY KaTyLKYy U YeTBEpPTYH MAOCKYHO
KaTyLLKY, pa3MeLLeHHble BO BTOPOM 0b6LLen NIOCKOCTU, yAANEHHOW OT BTOPOM
CTOPOHbI 3ar0TOBKW N PacrnofOXeHHON HaNnpoOTUB Hee, U NpoxXoaawmne mexay
nepBon M BTOPOM KPOMKaMN 3aroTOBKM U 31EKTPUYECKUN CBA3AHHbIE
nocnepoBaTesibHO C NEePBON NAOCKOM KaTyLKOW U BTOPOW NJIOCKOMN

KaTyLLUKOMN.

17. Y3en HAYKUWOHHbIX KaTyLleK C nonepeyHbiM NoToKoM no n. 16, B
KOTOPOM NO MEeHbLEW Mepe 04Ha U3 TPETbEN MNOCKOMN KATYLIKU N YeTBEepTOMn
NAOCKOW KaTYLWKMW BbIMNOJIHEHA C BO3MOXHOCTbIO PErynpoBKN AN U3MEHEHUs

lara KaTyLuKW.

18. Y3en MHAYKUMOHHBIX KaTyLlweK C nonepeyHbiM noTokom no n. 17, B
KOTOPOM TpeTbs MA0CKasa KaTyLllKa BbINOJIHEHA U3 TPETbEro OTBOAALLEND
CTEPXHSA U TPETbEero BO3BPaTHONo CTEPXKHSA, Npoxoaawmnx B obwem
Hanpas/IEHUN U Ha PaACcCTOAHUN APYr OT Apyra, NpUYeM TPETUN OTBOAALLUN
CTEPXEHb U TPETUN BO3BPATHbIN CTEPXKEHb (PU3NUYECKUN U INTEKTPUYECKHU
CBA3aHbl C TPETbEN OKOHEYHOW HanpasaswLwen, Npn 3ToM N0 MEHbLUEen Mepe
OAMWH U3 TPETbero OTBOASALLEN0 CTEPXHSA U TPETLEr0 BO3BPATHOIMO CTEPXHSA
YCT@HOBJIEH C BO3MOXHOCTbIO NEpEMELLEHNSA Ha TPETbEN OKOHEYHOWN

HanpasnALWeENn Tak, YTO TPETUN OTBOASALLMN CTEPXEHb U TPETUN BO3BPATHbLIN
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CTEPXEHb BbIMOJIHEHbI C BO3MOXHOCTbIO NepeMeLleHnsa apyr K Apyry v Apyr
OT ApYyra AN U3MEHEHMSA Wwara KaTyLlwKn TpeTben NAOCKON KaTyLKK;

Npu 3TOM YeTBepTas MNJ0CKasa KaTyLllKa BbIMOJIHEHA U3 YETBEPTOro
OTBOAALLErO CTEPXHA N YETBEPTOr0 BO3BPATHONO CTEPXHSA, NPOXOAALWNX B
oblweM Hanpas/ieHUN U Ha PacCTOAHUKN APYT OT ApYyra, NpUYeM YeTBEepPTbIN
OTBOAALWMNN CTEPXKEHb U YETBEPTbIAN BO3BPATHbIA CTEPXEHb CBA3aAHbI C
YyeTBepTON OKOHEYHOM HanpaBAdoLWeENn, NPUYEM MO MEHbLUEN Mepe OAUH U3
YeTBEpPTOro OTBOASALLENO CTEPXHSA U YETBEPTOro BO3BPATHOIO CTEPXHS
YCT@HOBJIEH C BO3MOXHOCTbIO NEPEMELLEHNA Ha YETBEPTON OKOHEYHOM
HanpasnALWeEN Tak, YTO YeTBEepPTbi OTBOAALMNNA CTEPXKEHb N YETBEPTHIN
BO3BpPaTHbIA CTEPXXEHb BbINOJIHEHbI C BO3MOXHOCTbLIO NEepeMeLLeHnsa apyr K
APYrYy W opyr oT Apyra A9 U3MEHEHUNS Wwara KaTyLwKU YeTBEePTOn N0CKOMN

KaTyLLKK.

19. Cnocob6 MHAYKULUMOHHOIO Harpeesa COOTBETCTBYHOLLEN NONOCOBOM
3aroToBKMW, BKAKOYAOLWMUNA:

nogavy Toka B y3e/ 3JIeKTPUYECKUX NMHAYKLUNOHHbIX KaTylleK C
nonepeyHbIM NOTOKOM ANS UHAYKLUMOHHOIO HarpeBa Nno MeHbLIEN Mepe
y4yacTKa COOTBETCTBYHOLLEN NONOCOBON 3aroTOBKM, NepeMeLLaoweincs BaoNb
HanpassieHnsa 06paboTKN OTHOCUTENBHO Y3/1a 3NEeKTPUYECKUX UHAYKLUMOHHbIX
KaTyLlleK C NoNepeyHbiM MOTOKOM, NPM 3TOM COOTBETCTBYOLWAsa 3aroToBKa
MMeeT NPOTMBONOJIOXHbIE NEPBYIO U BTOPYK CTOPOHbI 3ar0TOBKU U NEPBYIO U
BTOPYK KPOMKW 3aroTOBKW, NPW 3TOM y3e/ UHAYKLNOHHbIX KaTyLlleK C
nonepeyHbIM NOTOKOM ANS UHAYKUWUOHHOIO HarpeBa COAEPXUT:

NnepByl MJOCKYH KaTyLKY U BTOPYI MAOCKYHK KaTYyLKY, pa3MeLLeHHbIe
B NepBon obLen NAOCKOCTU, YAANEHHOW OT NepBOW CTOPOHbI 3ar0TOBKMU U
pacnonoXeHHOW HaNnpoOTUB HEe, U NPOXOoAALLMeE Mexay NepBon U BTOPOMU
KPOMKaMK 3aroTOBKWN U 3N1EKTPUYECKN CBA3AHHbIE NOCNEe[0BaTENbHO;

npu 3TOM NepBas NJoCKasa KaTylKa M BTOpas NaockKasa KaTyLlKa
pa3HeCeHbl B O4HOW NAOCKOCTU, U NO MEHbLUeW Mepe OA4Ha U3 NepBou
NAOCKOW KaTyLWKWU U BTOPOM MJOCKOWN KATYLIKU BbIMOJIHEHA C BO3MOXHOCTbIO
nepeMelleHna B npegenax nepson obwen NAoCKOCTU AN N3MEHEHUS

paCcCToAHNA MEeXAY HUMU; U
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PEryNNPOBKY PacCTOSHUS MeXAy NepBOi M BTOPON KaTyLUKaMMu.

20. Cnoco6 no n. 19, B KOTOPOM MO MEHbLUEN MEpe OAHA U3 NEpPBOM
NAOCKOW KaTyLWKN U BTOPOM MJIOCKOWN KATYLIKW BbIMOJIHEHA C BO3MOXHOCTbIO
peryampoBKu A9 U3MEHEHUS Lara KaTyLlWwKu, a cnocob Takxe BKAKYaeT

perynnpoBKy Liara no MeHblUen Mmepe 04HON N3 KaTyLllek.
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