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O0J1acTh TEXHHKH, K KOTOPOi OTHOCHTCS M300peTeHHe

Hacrosimee m300peTeHHe OTHOCHTCS K aKKyMYJISITOPHOMY OJIOKY, BKIIOUYAIOIIEMY B ceOsl COCTUHEHME,
CKOH(HUTYpHPOBaHHOE, YTOOBI IMETh BO3MOKHOCTh COCITUHEHHUS C PACIIBUINTEIEM /IS PAcTbUICHUS MCTOYHUKA
a’p030JIsl, HHTAISTOPY BKyCOApPOMAaTHUECKOTO BEIIECTBA, BKIIIOYAIOIIEMY B ce0sl aKKyMYJIITOPHBII OJ0K, CIIOCO-
Oy ympaBieHHs aKKyMYJIATOPHBIM OJIOKOM M IIPOTPaMMe IS BRITIOTHEHUS cItocoda.

YpoBeHb TeXHUKH

Bwmecto curaper ObUH TTpeUI0KEHB HHTAIATOPEI BKYCOapOMAaTHYECKOTO BEIIECTBA HEBOCIUIAMEHSFOIIIETO-
cs1 THMA (JIEKTPOHHBIE CUTapeThl) TSI BIBIXaHUS BKYCOapOMaTHIECKOTO BemiecTBa 0e3 cxuranus (cMm. PTL 1-6).
WHransaTop BKycoapoMaTH4ECKOTO BEIIECTBA BKIIIOYAECT B ce0s 10 MEHBIIEH Mepe OJIMH U3 UCTOYHHKA a3p030JIs
Y HCTOYHHMKA BKYCOApOMAaTHYECKOTO BEIECTBA, PACHBUINTENb, KOTOPBIH SBIISETCS IJIEKTPUYECKONH HArpy3KOH
JUTSL PACIBIJICHUS BIBIXaEMBIX BKYCOBBIX KOMIIOHCHTOB, COJICPIKAIUXCS TI0 MCHBIICH Mepe B OJJHOM H3 HCTOY-
HHUKa a3p030J1s ¥ UCTOYHHUKA BKYCOAPOMATHUYCCKOTO BEUICCTBA, HCTOYHHK IMUTAHUS, CKOH(QUTYPUPOBAHHEIH, YTO-
OBI TIO1aBaTh IEKTPUICCKYIO MOIITHOCT K PACIBUINTEII0, M KOHTPOJICP, CKOHQUTYPUPOBAHHBIN, YTOOBI YIIpaB-
JISTH PACHBUIUTEICM U HCTOYHUKOM ITHTAHHUS.

PTL 1 omuceiBaeT, 4TO pacmbUTUTENh KOHPUTYPUPYETCS, YTOOBI CbEMHBIM 00pa3oM COSTUHATHCS C aKKy-
MYJISITOPHBIM OJIOKOM, CHa0>KEHHBIM MCTOYHHKOM NHUTaHUS U KoHTposuiepoM. PTL 1 ommceiBaet, 4To pacnbuim-
TeNb, COSAMHEHHBIN C aKKyMYJIATOPHBIM OJIOKOM, MOKET OBITh HACHTU(HUIIMPOBAH C TOMOIIBIO HACHTH(HUKAIU-
OHHOH MH(pOopMaIuu, Takon kak ID.

PTL 2 ommceIBaeT 31€KTPOHHOE KypUTEIbHOE 000pyJOBaHUE, B KOTOPOM PACHBUIMTENh W 3apsgHOe yCT-
POMCTBO MOTYT MOOYEPETHO MOAKIIIOYATHCS K O0IIEeMY COeTMHEHHIO (MHTEepQECY) aKKyMyJIATOPHOTO OJI0Ka.

PTL 3 onuceiBaet, 4To 0OHApY>KUBAETCS CBEPXTOK, NPOTEKAIONIMH B AJICKTPOHHOH CXeMe B DJIEKTPOHHOM
cUrapere, Wi KOPOTKOE 3aMBbIKaHHE B JJIEKTPOHHOH cXeMe.

PTL 4 onuceiBaeT MIIAaBKYIO IEPEMBIUKY, KOTOpPask MPEJOTBPAIIACT MEPErPEB PACIBUIUTEINS B 3JICKTPOHHOM
curapere.

PTL 5 omuceiBaer, 4To, KOT/Jia CYIIECTBYET HEHUCIIPABHOCTH CHCTEMBI B YCTPOMCTBE (POPMUPOBAHUS adpo-
301151, TAKOM Kak DJICKTPOHHAs KypHTeJbHas MPHHAIICKHOCTD, TUIaBKas IepeMbIUKa B JIEKTPOHHOH cxeme Iie-
PEeXUTACTCS, TEM CAMBIM OTKJIIOYasi CHCTEMY.

PTL 6 ommceiBaeT, 94TO CBEPXTOK W MEepeHANpPsDKEHHE OOHAPYKHUBAIOTCS B IIPOIECCe 3apsAKU aKKyMYyJs-
TOPHOTO OJI0KA AIIEKTPOHHOM CHUTapETHI.

PTL 7 ommchIBaeT yCcTpOHCTBO HAOIIOACHUS 3apsa, CKOHOUTYpUPOBaHHOE, YTOOBI HAOIIOIATh 3apsDKEH-
HOE COCTOSIHHE aKKyMYJISTOpa, KOT/Ia akKKyMYJIATOp 3apsKaeTcsi. ITO YCTPOWCTBO HAOMIONCHHA 3apsaa 00Hapy-
JKUBAeT HEHOPMAJbHOE COCTOSIHUC 3apsiIKH, HAONIOMas M3MCHCHHE B HANPSHKCHUH aKKyMYJISATOpPa, KOTOPBIHA
JIOJDKEH OBITH 3apsKCH, OTHOCUTEIBHO BPEMCHH FUIH M3MCHCHHE B HAMPSHKCHUH aKKyMYJIATOpa, KOTOPBIH J0J-
JKCH OBITh 3apsKCH, OTHOCUTEIBHO JCKTPUICCKOHN BEIMUYUHEI 3apsia, a TAaKKe HAONIOIast 3HAUCHUE HaIpsDKe-
HUS aKKyMYJISITOpa, U3MEPEHHOE CPEICTBOM M3MEPEHHSI HalPSDKEHUSL.

PTL 8 omuceiBaeT ciocod ayTeHTU(UKAIMH [TOJIL30BaTEIs Ha OCHOBE JABIICHHS BIIOXA B JCUCTBUU 3aTSIK-
KM TI0JIb30BaTEIIsl B HHI'AJSITOPE BKYCOApPOMAaTHYECKOTO BELIECTBA.

PTL 9 onmceiBaeT cioco0, B KOTOPOM HHTAISTOP BKYCOapOMaTHIECKOTO BEIIECTBA JETKO OTKIIIOYACTCS.

CHHCOK CCHLTIOK

[TarentHas nureparypa.

PTL 1. [Tatent CILIA Ne 2016/0174076.

PTL 2. Mexmynaponnas myomukars Ne WO 2016/119626.

PTL 3. [Natent CIIA Ne 2014/0254055.

PTL 4. Natent CIIA Ne 2014/0283856.

PTL 5. HarmonaneHast myOnuKaus MeXIyHapoaHOH maTeHTHOH 3asBku Ne 2014/501106.

PTL 6. [Tatent CIIA Ne 2015/0036250.

PTL 7. BeutosxeHHast SMOHCKas MaTeHTHas 3asBka Ne 2003/317811.

PTL 8. Mexxnynapoanas myonukamust Ne WO 2015/167000.

PTL 9. HanmonanpHast myOJIMKamus MexayHapoJHOH naTeHTHo# 3asBku Ne H11-507718.

CyurHocTs u300peTeHust

[1epBEIil OTIMUNTENHHBIN MPU3HAK SBISETCS aKKYMYJISTOPHBIM OJIOKOM, COAEPIKAIINM

HUCTOYHUK MTUTAHUS;

COCIMHEHHUE, CKOH(DUTYPHPOBAHHOE, YTOOBI IMETh BO3MOXXHOCTDh COCIHMHEHUS C HArpy3KO#l IS pacmblie-
HUSI HCTOYHHUKA a’pO30JIs MM HarpeBa MCTOYHHMKA BKYCOAPOMATHYECKOTO BEIIECTBA WIIH 3apsAHBIM yCTPOICT-
BOM JUIS 3apSIIKA UCTOYHUKA TIUTAHUS, U

KOHTPOJUIEP, KOTOPBIH BBIMOIHACT OTAEIBHBIN MTPOIIECC, BHIIOIHAEMBIH 0 MEHBIIEH Mepe BEIOOPOUHO /IS
10 MEHbBLIEH Mepe BPEMEHHOTO OTKIIIOUEHHS ITO0JIauy JJICKTPHYECKOM MOIIHOCTH K Harpy3Ke OT UCTOYHHKA ITH-
TaHMs, €CJIN MICHTUPHUIUPYETCsS OUIMOOYHOE OIpeAeIeHHe Harpy3KH, NOAKIIOYEHHON K COCAMHEHHUIO, KaK 3a-
PSIHOTO YCTpOIicTBa.

BTopoil OTIHYNTENBHBIA NMPU3HAK SBISCTCS AKKYMYJISTOPHBIM OJIOKOM COTJIACHO TIEPBOMY OTIUYUTEIIh-
HOMY IIPU3HAKY, COAEPKAIIUM

HNCTOYHUK MTUTAHUS;
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COCITMHEHHUE, CKOH(DUTYPHPOBAHHOE, YTOOBI IMETh BO3MOXHOCTh COCIMHEHUS C HArPy3KO# I paciblie-
HUSI UICTOYHHMKA a’p030Ji WM HarpeBa MCTOUYHHKA BKYCOAPOMATHYECKOTO BEIIECTBA WM 3apSIHBIM YCTPOMCT-
BOM [UTS 3apSIIKA MCTOYHUKA ITUTAHILT, U

KOHTPOJUIEP, KOTOPHIH BBITIOJHEH C BO3MOXXHOCTHIO BBITIOJIHEHHS PEXHMMa IOAAYM MUTAHUSA, B KOTOPOM
3JIEKTPUUYECKasi MOITHOCTh MOAACTCS K HAarpy3Ke OT HCTOYHHKA TMHUTAHMS, H PEeKAMA 3apsiAKH, B KOTOPOM 3apsif-
HOE yCTPOMCTBO 3apsKaeT NCTOYHHK IMUTAHUSA,

IIPU 3TOM KOHTPOJUIEP BBIIOIHSET OTAECIBHBIM IPOIECC, 0 MEHBIIEH Mepe BBIOOPOYHO BEHITIONHSIEMBIH,
YTOOBI 110 MEHBIIIEH Mepe BPEMEHHO OTKIIOYAaTh MOJavy SJEKTPHUIECKOW MOITHOCTH K Harpy3ke OT MCTOYHHKA
MUTaHMS B CITy4ae BBIMOJIHEHUS PEXUMa 3apsKH, KOTa Harpy3Ka MoAKII0YeHa K COeIMHEHUIO.

Tperuit mpu3HaK ABISIETCS aKKYMYJISTOPHBIM OJIOKOM COTJIACHO MEPBOMY MPH3HAKY WM BTOPOMY IpH3HA-
KY, IIPH 3TOM B OTJEJILHOM IPOIIecCe KOHTPOJUIEP MOBTOPHO MPOBEPSET, MOAKIIOUEHA JI Harpy3ka K COeIuHe-
HUIO 10 MEHbILEH Mepe mepel] BpeMEHHBIM OTKIIOYEHUEM IMOAAYU DJIEKTPUYECKON MOIIHOCTH K HAarpyske oT
WUCTOYHUKA TTUTAHUS.

UYeTBepThIii MPU3HAK SBISICTCS aKKYMYJISTOPHBIM OJOKOM MO JIOOOMY NPHU3HAKY H3 MEPBOTO-TPETHETO
MPU3HAKOB, MIPH 3TOM JUI Harpy3KH IPELyCMaTPHBAETCS CPEICTBO pa3beAWHEHHS MO0 MEHBIICH Mepe U Bpe-
MEHHOTO OTKJIIOYCHHS MOJauH SJIEKTPUIECKOH MOITHOCTH K HArPy3Ke OT NCTOYHHUKA TUTAHUS.

[TaTBI# IPU3HAK SBISACTCS aKKYMYJISTOPHBIM OJIOKOM COTJIACHO JIIOOOMY TPH3HAKy H3 HEPBOTO-TPETHETO
MIPU3HAKOB, JOTIOJIHUTEIHHO COMIEPIKAIINM CPEICTBO pa3beINHEHHUS [0 MEHBIICH Mepe U BPEMEHHOT'O OTKITIO-
YeHHS NOJAa9H SJIEKTPUIECKOW MOITHOCTH K HATPY3Ke OT NCTOYHUKA UTAHUSL.

[ecToit mpu3HAK SBISETCS aKKYMYJISITOPHBIM OJIOKOM COTJIACHO ITEPBOMY MIPHU3HAKY, COJEPKAIIIM

JIETEKTOP, CKOH(MUTYPUPOBAHHEIH, YTOOBI 0OHAPYKUBATh BEIXOIHOE HANIPSHKEHUE UCTOYHHUKA MTUTAHUS,

IIPU 3TOM KOHTPOJIJIEP BBHIMOJIHEH C BO3MOXHOCTBHIO BBIMOJIHEHUS PEKMMa MOAAud MUTAHUSA, B KOTOPOM
9JIEKTPUYECKAsE MOLTHOCTh MOAAETCS K HAarpy3Ke OT UCTOYHHMKA MUTAHUs, U PEKUMa 3apsIKi, B KOTOPOM 3apsii-
HOE YCTPONCTBO 3apsikKaeT UCTOUHUK MUTAHUS, U, €CIIU BEJIMUMHA YMEHBIIECHHUS BHIXOJHOTO HAMPSIKEHUS B KaXK-
JIOM TIPEIBapUTEIBHO OMPEACIEHHOM BPEMEHHOM MEPHOJIE B PEKUME 3aps KU paBHA WM MEHbIIE MEePBOro Mo-
POTOBOTO 3HAYEHHUS, KOTOPOE 33/1aeTCSI HA OCHOBE BEITMYMHBI YMEHBIICHHS BBIXOJHOTO HANPSDKEHHS B KaXIOM
TPEIBAPUTEIHHO ONPENeICHHOM BPEMEHHOM IIEPHO/E B PSKUME IMOJaYH NMUTAHUSA, KOHTPOJUICP WACHTU(DHUIIH-
PYeT, 9To Harpy3Ka, MOAKII0YCHHAs K COeIMHEHUIO, OITMOOYHO OTIPEeIIIeTCs KaK 3apsaHOe YCTPOUCTRBO.

CenpMOii IPU3HAK SBIIETCS aKKYMYJISTOPHBIM OJIOKOM COTJIACHO BTOPOMY IPU3HAKY, COACPIKAIIIM

JIETEKTOP, CKOH(UTYpUPOBAHHEIH, 4TOOR 00HAPYKUBATh BEIXOIHOE HANIPSHKEHUE NCTOYHHUKA MTUTAHUS,

IIPH 3TOM, €CJIM BETMYMHA YMEHBIICHUS BBIXOJHOTO HANPSDHKCHUS B KQXKIOM IPEIBAPUTEIHHO OIPEICIeH-
HOM BPEMEHHOM TEPHOJIE paBHA UM MEHBIIIE NIEPBOrO MOPOrOBOrO 3HAUECHHUS, KOTOPOE 3a/1a€TCsl Ha OCHOBE Be-
JIUYMHBl YMEHBIICHUS BBIXOJHOTO HANPSHKEHHS B KaXXJIOM NPEABAPUTEILHO ONpPeAeICHHOM BPEMEHHOM IEPHO-
Jie B peXUMe MOJauu MUTaHUsl, KOHTPOJUIEP BBIMOJIHICT PEKUM 3apsAKU, KOTJa HArpy3Ka MOAKIIOUEHa K COeau-
HEHHIO.

BocpMoii mpu3HaK SBISIETCS aKKYMYJISTOPHBIM OJIOKOM COTJIACHO MISCTOMY MPHU3HAKY WK CEIbMOMY TPH-
3HaKy, IpU ATOM IepBOE MOPOTrOBOE 3HAYCHHE 3aJJa€TCsI PAaBHBIM WJIM MEHBIIIE BETMYMHBI YMEHBIICHUS BBIXO-
HOTO HanpsDKEHUS B KAKIOM IIPEIBAPUTENBHO ONPEACICHHOM BPEMEHHOM IIEPHOIC B PEKIME NOJauN ITUTAHHS.

JleBaTHIil MpHU3HAK ABISETCA AKKyMYJIITOPHBIM OJIOKOM COTJIACHO KAaKOMY-THOO OIHOMY W3 IIECTOTO-
BOCBMOTO TIPH3HAKOB, COACPKAIINM

MIePEKII0YaTeNb, KOTOPHIA BBIIIOJHEH ¢ BO3MOXKHOCTBIO JIEKTPHUECKOTO COCITUHEHUS WIN PazbeINHCHHS
WCTOYHHKA MUTAHUS C WIX OT Harpy3KH TN 3apSAHOTO YCTPOUCTBA, KOTOPOE MOIKIIIOYEHO K COSTMHEHUIO,

IIPH 3TOM KOHTPOJUJIEP BKIIOYAET MEPEKII0YaTEeNb, €CIU NEPBOE YCIOBHUE YIOBIETBOPSIETCS B PEKUME MO~
JlauM MUTaHUS, 1 KOHTPOJUIEP BKIIOUAET MEPEKII0YaTellb, €ClId BTOPOE YCIOBHE, OTIIMYHOE OT MEPBOTO YCIOBHUS,
YAOBIETBOPSIETCS B PEKUME 3aPSIIKH.

JlecsThIi MpU3HAK SBISICTCSA AKKYMYJISTOPHBIM OJIOKOM COTJIACHO JCBITOMY IPU3HAKY, COICPKALIIM

JIETEKTOP, CKOH(DUTYPUPOBAHHEIH, YTOOBI 00HAPYKUBATH OTMICPAIIHIO [T UCTIONB30BaHUS HATPY3KH,

IIPH 3TOM TIEPBOE YCIIOBUE SBISICTCS TEM, YTO OTIEpaIHs 0OHAPYKUBACTCS.

OnuHHAAIATHIN IPU3HAK SBISIETCS aKKYMYJISTOPHBIM OJIOKOM COTJIACHO JEBATOMY MPHU3HAKY MM JIECSTO-
My MIPU3HAKY, IIPH ATOM BTOPOE YCIOBHE SBISIETCS TEM, UYTO 3apsITHOE YCTPOMCTBO MOIKIIOYEHO K COCTMHEHUIO.

JIBeHaqIaTHIN IpU3HAK SBISIETCS aKKYMYJISITOPHBIM OJIOKOM COTJIACHO KaKOMY-JIHOO OJHOMY U3 IIEPBOTO-
OIMHHAJIIATOTO MIPU3HAKOB, IIPH STOM OTAEIHHOE YIPABICHUE BKIIOYAET B ceOs

MIEPBEIA peXrM, B KOTOPOM IOJada 3IEKTPUIECKON MOIIHOCTH K Harpy3ke OT MCTOYHWKA ITHTaHHS Bpe-
MEHHO OTKJIIOYAaeTCs, TaK YTO KOHTPOIUIEP MMEET BO3MOKHOCTh BO3OOHOBIICHUS ITOJAYH HIEKTPUIECKOH MOIII-
HOCTH; U

BTOPOW PEKUM, B KOTOPOM TOJa4ya ICKTPUICSCKON MOIIHOCTH K Harpy3Ke OT UCTOYHHUKA MUTaHUS HeoOpa-
TUMO OTKITIOYAETCs, TaK YTO KOHTPOJLUICP HE MMEET BO3MOXKXHOCTH BO30OHOBIICHHS MOJJAYX IICKTPHICCKON MOIII-
HOCTH.

TpuHaAUATHIN MPU3HAK SBISCTCS aKKYMYJISTOPHBIM OJIOKOM COTJIACHO JBEHAANIATOMY MPH3HAKY, TIPU 3TOM
KOHTPOJUIEP BBIMOJHAET MEPBBII peKUM, YIIpaBisisl NepeKiIouaTesieM, NPeayCMOTPEHHBIM 110 MEHbIIeH Mepe Ha
OJTHOM U3 aKKyMYIJISITOPHOTO OJIOKa ¥ Harpy3KH.

UYeTsIpHAIIATHIN MIPU3HAK ABISETCA AKKyMYJATOPHBIM OJIOKOM COTJIACHO JBEHAALATOMY IPHU3HAKY FITH
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TPUHAANATOMY MPU3HAKY, TIPU ITOM KOHTPOJUICP BBHIMIOIHIECT BTOPOU PEKUM, MEPEIKUTAsI TUIABKYIO MEPEMBIUKY,
IPeIyCMOTPEHHYIO MO0 MEHBIIIEH Mepe Ha OJHOM U3 aKKYMYJISTOPHOTO OJIOKA U HarPy3KH.

[IsaTHAAUATHIN MPHU3HAK SIBISIETCS] AaKKYMYJISITOPHBIM OJIOKOM COTJIACHO KaKOMY-JHOO OJHOMY M3 JBEHa-
JIIaTOr0-4eTHIPHA/ILIATOTO [TPU3HAKOB, IIPH 3TOM KOHTPOJUIEpP BKJIIOYAET B ce0sl IEPBOE YCIOBUE U BTOPOE YCIIO-
BUE JIJIsI ONPEACIICHHS TOTO, MOJDKHBI JIM BBIMONHITHCS MEPBBIA PEKMM U BTOPOH PEXKHM COOTBETCTBEHHO, U
BTOPOE yCJIOBHE SIBJISICTCS 00JIEe CTPOTUM IO CPABHEHHIO C MEPBBIM YCIOBUEM.

[ecTHa AT MPU3HAK SIBISIETCS aKKYMYJISITOPHBIM OJIOKOM COTJIACHO KaKOMY-JIHOO OJHOMY M3 JIBEHA-
JIIATOTO-IISITHAALATOTO TPHU3HAKOB, MPH 3TOM KOHTPOJUIEP BBIIOJHSET MEPBbIA PEKUM, KOTJa OT/AENbHAs TIepe-
MEHHAsl paBHA WM OOJIBIIIE BTOPOTO MOPOTOBOTO 3HAYCHHS, U KOHTPOJUICP BEBITIOJIHSET BTOPOW PEXKUM, KOT/A
OTJeNbHAs TICPEMEHHAs paBHA WM OOJBIIEC TPETHETO MOPOTOBOTO 3HAYCHUS, OOJBILETO IO CPABHEHHUIO CO BTO-
PBIM TIOPOTOBBIM 3HAYCHUCM.

CeMHaIIATHIN TMPU3HAK SBISCTCS aKKYMYJISTOPHBIM OJIOKOM COTJIACHO MIECTHAMIATOMY NPU3HAKY, MPH
9TOM OTHCNbHAS MEPEMCHHAS SBJISICTCS YUCIOM pa3, MPH KOTOPOM OTAEIBHOE YCIIOBHE yIOBICTBOPSICTCS, BTO-
po€ TIOpPOroBOE 3HAYCHHE SBISACTCS HATYpPAILHBIM YUCIOM, PaBHBIM OJIHOMY WK 0OJE€e, U TPEThe MOPOTOBOE
3HAYEHHE SIBJISICTCS] HATYPAIbHBIM YHCIOM, OOJIBITUM BTOPOTO OPOTOBOTO 3HAUECHHSI.

BoceMHaauaThlil MpU3HAK SBISIETCSI aKKYMYJISTOPHBIM OJIOKOM COTJIACHO CEMHAJLATOMY MPHU3HAKY, MPH
3TOM BTOPOE IIOPOTOBOE 3HaYeHHE paBHO "1".

JleBATHaATHIN NPU3HAK SIBJSIETCS aKKYMYJISITOPHBIM OJIOKOM COTJIACHO IIECTHAIATOMY IIPHU3HAKY, CO-
JIepIKaIIuM

JIETEKTOP, CKOHPUTYPUPOBAHHBIH, 4TOOBI 00HAPYKHUBATh BBIXOAHOE HAMPSKEHHE UCTOYHHKA ITUTAHUS,

IIPU 3TOM OTJCJTbHAs MEpPEMEHHAsl BKJIIOUACT B CeOsl BEJIMYMHY YMCHBIICHUS BBIXOJHOTO HANPSIKCHUS B
KaXJIOM TMPEBAPUTEIHLHO ONPEICICHHOM BPEMECHHOM MEPHOJIC B PEXKUME 3aPSIKH.

JBaanaTeIii MPU3HAK SIBIICTCS HHTASITOPOM BKYCOAPOMATHUYECKOTO BEIIECTBA, COJCPKAIIUM

aKKyMYJISTOPHBIH OJIOK COTJIIACHO KAKOMY-JIM0O OJJHOMY U3 TIEPBOr0-ACBITHAANATOrO IIPU3HAKOB; H

HATPY3KYy.

JIBanuath nepBblil MPU3HAK SBISETCS CIIOCOOOM YIPABJICHUS aKKyMYJISITOPHBIM OJIOKOM, BKITFOUAIOIIUM B
cebs

WCTOYHHK MTUTAHHS; U

COeIMHEeHUE, CKOH(PUTYpUPOBaHHOE, YTOOBI UMETh BO3MOXKHOCTh COEIMHEHHS C HATPY3KOW IUIsl paciblie-
HHSI UICTOYHHKA a’3p030Jisi WIIM HArpeBa MCTOYHHKA BKYCOAPOMATHYECKOTO BEIECTBA MM 3apsAHBIM YCTPOMCT-
BOM JIJIsI 3aPSJIKK UCTOYHHKA TIUTAHUS,

IMpUYEeM CIOCO0 COACPIKUT BBITIOTHEHUE OTIEIBHOTO MPOIIECCa, BEIMOIHAEMOTIO TI0 MEHBIICH Mepe BBIOO-
POYHO JJIs IO MCHBIICH Mepe BPEMEHHOTO OTKJIFOUCHHS TOJaYd IICKTPHUCCKOW MOIIHOCTH K Harpy3Ke OT HC-
TOYHHMKA THUTAHUS, €CIH HICHTHOUIUPYETCS OMUOOYHOE ONpEACICHAE HATPY3KH, MMOJKIIOYCHHOW K COCIHHE-
HUIO, KaK 3apsAHOTO YCTPOUCTBA.

JIBaanaTh BTOPOI MPU3HAK SBISCTCSA CIIOCOOOM YIPABICHUS aKKYMYJISSTOPHBIM OJIOKOM, BKITFOYAIOIIUM B
cebs

KOHTPOJUIEP, KOTOPBIN BBIMOJHEH C BO3MOXKHOCTHIO BBITIOJHEHHS PEKUMa MOJAYM MHUTAHUS, B KOTOPOM
JJIEKTPOHHAs MOIIHOCTh MOJAETCSl K HArpy3Ke OT UCTOYHMKA MHUTAHUS Yepe3 COeJMHEHHUE, CKOH(PHUTYPUPOBaH-
HOE, 4TOObI UMETh BO3MOKHOCTh COCIMHEHUS C HArpy3KOW JUIsi PacHbUICHHS UCTOYHHKA a3pO30Jisl MM Harpena
MCTOYHHKA BKYCOQPOMAaTHYECKOTO BELIECTBA MM 3apsAHBIM YCTPOMCTBOM JUIs 3apsIIKUA MCTOYHHMKA MMUTAHUS, U
peXKHMMa 3apsiIKi, B KOTOPOM 3apsiIHOE YCTPOICTBO 3apsyKaeT UCTOYHHMK MUTaHUS Yepe3 COeTHHEHHE,

IpUYEeM CHOCO0 COACPIKUT BBITIOJIHEHUE OTIEIBHOTO MPOIIECCa, BEIMOIHAEMOTIO TI0 MEHBIICH Mepe BBIOO-
POYHO JJIs IO MEHBIICH Mepe BPEMEHHOTO OTKJIFOUCHHS TOJaYl JICKTPHUCCKOW MOIIHOCTH K HArpy3Ke OT HC-
TOYHHKA MMATAHHS B CITydac BBITIOJTHCHUS PSKAMA 3apsIKHU, KOTJ]a Harpy3Ka IMOJKII0YCHA K COSAUHCHHUIO.

JBanguaTe TpeTHil MPU3HAK SBISIETCS MPOTPaMMOi, 00CCICUMBAIONICH BO3MOXKHOCTh aKKyMYJISITOPHOMY
OJIOKY BBITTOJHSATH CIIOCOO COTJIACHO BAIIATEH IIEPBOMY MPHU3HAKY WU IBAAIATH BTOPOMY PU3HAKY.

JIBaanaTh 4eTBEPTHIN MPHU3HAK SIBISACTCS AKKYMYJSITOPHBIM OJIOKOM, COJICPIKAIIUM

HCTOYHHK MHUTAHMUS;

COeIMHEeHUE, CKOH(PUTYpUPOBaHHOE, YTOOBI UMETh BO3MOXKHOCTh COEIMHEHHs C HATPYy3KOW IUIsl pacrblie-
HHSI UICTOYHHKA a’3po30Jisi WIIM HArpeBa HCTOYHHKA BKYCOAPOMATHYECKOTO BEIECTBA WM 3apsAHBIM YCTPOMCT-
BOM JIJIsI 3apSIKK UCTOYHHKA TTIUTAHUS,

JIETEKTOP, CKOHPHUTYPUPOBAHHBIH, YTOOBI OOHAPYKUBATH HEHOPMAJIBHOCTh B HATPY3KE MM UCTOYHUKE TTH-
TaHUS; U

KOHTPOJUIEP, KOTOPBIH BBIMOJIHACT OTICIEHBIA POIIECC, BBITIOIHAECMBIN 10 MEHBIICH Mepe BBIOOPOYHO IS
MO0 MEHBIICH Mepe BPEMEHHOT'O OTKIIFOUCHHS TOaYH JICKTPHICCKON MOIMHOCTH K HArPy3Ke OT UCTOYHUKA ITH-
TaHUsI, CCITU OOHAPYKUBACTCS HEHOPMAITBHOCTh B HATPY3KE WJIM UCTOYHUKE TTUTAHUSL.

JIBanaTh MATHIA MPU3HAK ABJSACTCSA AKKYMYJIATOPHBIM OJIOKOM COTJIACHO JIBAANATH YUCTBEPTOMY MPHU3HAKY,
MPY 3TOM B OTACIEHOM MPOIECCe KOHTPOIUIEP MOBTOPHO MPOBEPSET, MOIKIIOUCHA JI HArPy3Ka K COCTUHCHUIO
MO0 MCHBIICH Mepe Mepe]] BPEMEHHBIM OTKIFOUCHUEM OJaud JICKTPUUCCKOW MOIIIHOCTH K Harpy3Ke OT UCTOY-
HHKa [TUTaHHUS.

JIBaauath IECTOM MPHU3HAK SBISETCS aKKYMYJSITOPHBIM OJIOKOM COTJIACHO ABAJLIATh YETBEPTOMY IIPH3HA-

-3



040472

Ky WM JBaALATh MIATOMY MPH3HAKY, IPH 3TOM JUIsl HATPY3KH MPEIyCMATPUBACTCS CPEACTBO Pa3beIUHCHUS 110
MEHBIICH Mepe I BPEMCHHOTO OTKIIOYCHHS TMOJAaYd 3JICKTPUYCCKON MOITHOCTH K HArpy3Ke OT HMCTOYHHKA
MUTAHUS.

JIBagnaTe cenpMOi TpU3HAK SBIISETCS aKKyMYJISITOPHBIM OJIOKOM COTJIACHO [BAaJIlaTh YETBEPTOMY IpH-
3HAaKy WIHM IBaJlaTh MIATOMY HPHU3HAKY, JOIOJHUTEIHFHO COACPKAIINM CPEICTBO Pa3beIUHEHHUS IO MEHBIICH
Mepe Il BpEMEHHOTO OTKITFOUCHHUS TOaqH SJIEKTPUIECKON MOIITHOCTH K HATPY3Ke OT NCTOYHUKA ITUTAHUSL.

JIBagnaTe BOCEMOI IPU3HAK SBISETCS aKKYMYJISTOPHBIM OJIOKOM COTJIACHO KaKOMY-JIH0O OZHOMY W3 JIBa-
IIIaTh 9€TBEPTOTO-IABAIIATh CEABMOTO MIPU3HAKOB, IPH STOM OTACIHHOE YIPABICHHE BKIIOYAET B ceOs

MIEPBEIA PEXUM, B KOTOPOM TOJadya 3ICKTPUICCKONH MOIIHOCTHA K HAarpy3Ke OT MCTOYHHKA ITHTaHHS BpeE-
MEHHO OTKIJIIOYAeTCs, TaK YTO KOHTPOJUIEp MMEET BO3ZMOXKHOCTh BO30OHOBIICHHS TOA4N 3JIEKTPUIECKONW MOII-
HOCTH; H

BTOPOW PEKUM, B KOTOPOM TOJa4ya ICKTPUICSCKOIN MOIIHOCTH K Harpy3Ke OT UCTOYHHUKA MUTaHUS HeoOpa-
THUMO OTKJIIOYAETCS, TaK YTO KOHTPOJUIEP UMEET BO3MOKHOCTH BO30OHOBIICHHS MOJAYH DIEKTPUIECKON MOIIHO-
CTH.

JIBagnaTe AeBATHIN NMPHU3HAK SBISETCS aKKyMYJISATOPHBIM OJIOKOM COTJIACHO JBAALATh BOCBMOMY IpH3HA-
Ky, TIPH 3TOM KOHTPOJUICP BBIMOJHSET MEPBHIN PEXHUM, YHPAaBIII HEepeKiIiodaTesieM, NMPEeIyCMOTPEHHBIM II0
MEHBIIICH Mepe Ha OJTHOM W3 UCTOYHUKA IMUTAHIS U HATPY3KH.

Tpuanateiii Mpu3HAK SBISIETCS aKKyMYJISTOPHBIM OJOKOM COTJIACHO JBAJALATh BOCEMOMY IPH3HAKY WIIH
JBA/INATH EBATOMY NPHU3HAKY, IPHU 3TOM KOHTPOIUIEP BBIMOJHSIET BTOPOH PEKUM, MEpEKUras INIaBKyIO Iepe-
MBIYKY, IPEAYCMOTPEHHYIO IO MEHBIICH Mepe Ha OJHOM W3 UCTOYHUKA MUTAHUS U HATPY3KH.

Tpuanate mepBelil MPU3HAK SBISCTCS aKKYMYJISSTOPHBIM OJOKOM COTJIACHO KaKOMY-JTHOO OJHOMY W3 JBa-
JIIaTh BOCBMOTO-TPUALIATOTO MPU3HAKOB, IPX 3TOM KOHTPOJUIEP BKIIOYAET B ce0sl MEpBOE YCIOBHE M BTOPOE
YCIIOBHE JJIs OTIPENICIICHUS TOTO, TOJKHBI JTH BBITIOHATHCS TIEPBBIN PEKUM U BTOPOH PEKHUM COOTBETCTBECHHO, H
BTOPOE yCJIOBHE SIBJISIETCS 00JIEe CTPOTUM 0 CPAaBHEHHIO C MEPBBIM YCIOBUEM.

Tpuamnate BTOPOH MPU3HAK SBISCTCS aKKYMYISITOPHBIM OJOKOM COTJIACHO KaKOMY-THOO OJHOMY W3 JIBa-
IIaTh BOCBMOTO-TPHUIIATH MEPBOTO MPU3HAKOB, IIPH 3TOM KOHTPOJUIEP BBIOJIHSCT IEPBBIA PEXHUM, KOTIa OT-
JleNbHas TTepeMeHHas paBHA WM OOJBIIE BTOPOTO IOPOTOBOTO 3HAUEHHS, M KOHTPOJUIED BEITIOIHSAET BTOPOH
PEeXUM, KOTAa OTAEIbHAS IIepeMEHHasi paBHA WM OOJIBIIE TPETHETO MOPOTOBOTO 3HAYCHHMS, OOJBIIETO IO CpaB-
HEHHIO CO BTOPBIM IOPOTOBBIM 3HAUEHUEM.

Tpuanate TpeTwil MPU3HAK SBISETCS aKKyMYJISTOPHBIM OJOKOM COTJIAaCHO TPHALATH BTOPOMY HPH3HAKY,
TIPY ATOM OTAEJbHAs MEepeMEHHAs SBILICTCSA YHCIOM pa3, IPU KOTOPOM OTAEIBHOE YCIIOBHE YIOBIETBOPSETCS,
BTOPOE ITOPOTOBOE 3HAYCHHUE SIBIISICTCS] HATYPAIEHBIM YMCIIOM, PaBHBIM OJJHOMY HJIM OOJIee, U TPEThe OPOTroBOE
3HAYCHHE SBJIICTCS HATYPAIBHBIM YHUCIIOM, OOJIBIIIM BTOPOTO TIOPOTOBOTO 3HAYCHUSI.

Tpuanate 4eTBepPTHIN MPHU3HAK SBISICTCS aKKYMYISTOPHBIM OJIOKOM COTJIACHO TPHIIATH TPEThEMY MpH-
3HaKy, IPY TOM BTOPOE MOPOroBOe 3HaueHue paBHO "1".

Tpuanate NATHIA TPU3HAK ABISACTCSA HHIAIATOPOM BKYCOAPOMATHIECKOTO BEIIECTBA, CONCPIKAIIUM

aKKyMYJISTOPHBIH OJIOK COTNIACHO KaKOMY-THOO OJHOMY W3 NBAAIATh YCTBEPTOTO-TPHUILATH YETBEPTOTO
MIPU3HAKOB; U

HaTpy3Ky.

Tpuanate mecToi IpU3HAK SBISETCS CIIOCOOOM YIPaBICHUS aKKyMYIISITOPHBIM OJIOKOM, BKIIFOYAIOIINAM B
cebs

HUCTOYHUK MTUTAHUS;

coeIMHEeHNE, CKOH(GHUTIYpUPOBaHHOE, YTOOBI UMETh BO3MOXKHOCTh COEIMHEHHS C Harpy3KoW Uil paciblie-
HUS UCTOYHHKA a’pO030Jis MM HArpeBa MCTOYHHMKA BKYCOAPOMATHUCCKOTO BEIIESCTBA WJIHM 3apsTHBIM YCTPOMCT-
BOM JUIS 3apSIIKA UCTOYHUKA TIUTAHUS, U

JIETEKTOP, CKOHQUTYPUPOBAHHBIHN, YTOOBI OOHAPYKUBATH HECHOPMATHHOCTh B HATPY3KE HITH HCTOYHHKE TTH-
TaHUs,

MIPUYEM CHOCO0 COAEPIKUT BBIMOIHEHHE OTIEIBLHOTO MPOIEcca, BHIIIOIHIEMOr0 10 MEHBIIEH Mepe BhIOO-
POYHO JUTA TIO MEHBIIECH Mepe BPEMEHHOTO OTKIIOYECHHUS IOJAYH AIEKTPUICCKON MOIIHOCTH K Harpyske OT WC-
TOYHHKA IMUTAHUSA, €CTIH 0OHAPY)KUBACTCSI HEHOPMAJIHHOCTD B HArPY3KE MIIM UCTOUYHUKE ITUTAHHUS.

Tpunuate ceapbMOl MPHU3HAK SBISETCS MPOrpaMMOM, oOecTieunBaronieil BO3MOXKHOCTh aKKyMYJISITOPHOMY
OJIOKY BBITTOJTHSATH CIIOCOO COTJIACHO TPHUALATH MIECTOMY MPH3HAKY.

31ech omnucaHue, BHIMONHIEMOE B paMKax (OpMYJIbI H300peTeHHs, OYJEeT MOTIOTHEHO, KaK U3JI0KEHO HHU-
ke. Onmcanue, GopMyHupyroIIee, 9To "BeIMduHA YMEHBIICHNS BBIXOJIHOTO HAMPSIKCHUS B KXKIOM IpEIBAPH-
TENILHO OIPEEIeHHOM BPEMEHHOM IepHojie" 03HaYaeT BEIHMYMHY, TPEACTAaBISIONIYIO TO, HACKOJIBKO BBHIXOJHOE
HANPsDKCHUE YMCHBIIACTCS B MPEIBAPUTEIHFHO OMPENCICHHOM BPEMEHHOM Iepuoje. JpyruMu cioBamMu, BeH-
YHUHA YMCHBIICHUS SBJSICTCS BEIUYMHOMW, MPEICTABISIONICH TO, HACKOIBKO MAaJIbIM BBIXOIHOC HAMPSIKCHUC B
KOHIIE ITPEABAPHUTEIHLHO ONPEJIEICHHOI'O BPEMEHHOTO MEPHOA SIBIISICTCSI OTHOCUTEIBHO BBIXOAHOTO HAIPSKEHUS
B Havajie BpeMEHHOTO nepuoja. HampumMep, "BeMdYrHa YMEHBIICHUS BEIXOJHOTO HAMPSOKCHUS B KaXKIOM TIPE/-
BapUTEIEHO OINPEIEIICHHOM BPEMEHHOM Teprojie" MOIydaeTcs TOCPESACTBOM BEIYUTAHUS BBIXOJHOTO HATIPsIKE-
HHUS B Hadaje INPEeIBapHUTENBbHO OIPEAeICHHOTO BPEMEHHOTO IEpHoJa W3 BBIXOJHOTO HANPSHKCHHUS B KOHIIE
MpeIBapUTEIHHO OINPEIeNIEHHOTO BpeMEHHOTO nepruojaa. Korma "BenwynHa yMEHBIIEHUS BBIXOJHOTO HATIpsKe-
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HUS B KQXKIIOM MPEIBAPUTEIILHO ONPEACICHHOM BPEMCHHOM TEepHoje” UMEET OTPHULATEIFHOS 3HAYCHHUE, BBIXO/I-
HOE HaIlpsHKCHUE YMEHBINACTCS B MPEABAPHUTENILHO OINpEAEIeHHOM BpeMeHHOM nepuonae. C Apyroil cTopoHsl,
KOTJa "BeJIMYMHA YMECHBIICHHS BEIXOHOTO HANIPSDKEHUS B KaXKIOM MPEIBAPUTEIBHO ONPEICICHHOM BPEMEHHOM
nepuoae" UMeeT MOJOKUTEIbHOE 3HAYCHNE, BRIXOJHOE HANPSDKEHHE YBEIWYMBACTCS B IPEABAPUTEIHHO OIpe-
JIEIIEHHOM BpeMeHHOM meprojie. OTMETHM, YTO, KOTAa IBE "'BETMUMNHBI YMEHBIICHUS BEIXOTHOTO HANPSHKEHUS B
Ka)XIIOM TpeIBapUTEIHHO ONPEACICHHOM BPEMEHHOM Teproie", KOTOpPBIE OTIMYAIOTCS APYT OT Apyra, CPaBHH-
BAIOTCSI, MEHBINA "BEIMYNHA YMEHBIICHHUS BEIXOJHOTO HANIPSHKEHUS B KQXKIOM MIPEABAPUTEIEHO ONIPEIEICHHOM
BPEMEHHOM IIepHoAe" 03HAYaeT, YTO BBIXOIJHOE HANpsDKeHHE 0ojiee 3HAYMTENFHO yMEHBINASTCS B IIpeIBapH-
TEJILHO ONpEJIEICHHOM BPEMEHHOM MNEpHOJE, IPYTMMH CIIOBAMH, YTO BBIXOJHOE HANpsDKCHHE B KOHIIE NpeiBa-
PHUTEIHHO ONPEACICHHOTO BPEMEHHOTO MEPUOJa MCHBIIEC BBIXOAHOTO HANPSDKCHUS B Havaje MPEABAPUTEIBHO
OIIPENIENIEHHOT0 BPEMEHHOTO MEePHOAa.
Kpartkoe onucanne yepre:xei

®ur. 1 - 3T0 MOKOMIIOHCHTHBIN BUJI, TOKA3BIBAIOIIMN WHTAISITOP I BKYCOAPOMAaTHISCKOTO BEIIESCTBA CO-
TJIACHO OJTHOMY BapHaHTY OCYILECTBICHHS.

@wur. 2 - 370 cxema, WUTIOCTPHUPYIOMIast OJIOK pacIBUICHHUS COTIIACHO OJHOMY BAPHAHTY OCYIIECTBICHUS.

@ur. 3 - 370 cxXeMa, WLTIOCTPHPYIONIast MEKTPUIECKYIO0 CXeMy, IPEIyCMOTPEHHYIO B aKKyMYJISTOPHOM
Ormoke.

@wur. 4 - 3T0 cXeMa, WUTIOCTPUPYIOIIAst IEKTPHUUECKYIO CXeMY, BKITIOYAIONIIYIO B ce0s OJIOK pacTbUICHUS U
AKKyMYJISITOPHBIH OJIOK B COCTOSIHUH, B KOTOPOM Harpy3ka MOAKIIOYeHA K aKKyMYJISITOPHOMY OJIOKY.

®wur. 5 - 3TO cxXeMa, WINTIOCTPUPYIOMIAS MIEKTPUIECKYIO CXEMY, BKIIOUAIOIIYIO B ce0s 3apsIHOE YCTPOUCT-
BO M aKKyMYJIITOPHEII OJIOK, B COCTOSIHHU, B KOTOPOM 3apsTHOEC YCTPOHCTBO MOAKIIOUCHO K aKKYMYJISTOPHOMY
OIIOKY.

dur. 6 - 3T0 OJIOK-CXEMa IMOCIIEA0BATEILHOCTH ONEpalni, HUIIOCTPUPYIOIIAs I0CIE0BATEIbHOCTD
YIpaBJICHUS Ul IEPEX0a B PEIKUM MOJJAUX ITUTAHUS U PEKHIM 3aPSIKH.

®ur. 7 - 370 GJIOK-CXEMa MOCIIE0BATENILHOCTH ONepani, WILTIOCTPUPYIONIAs PEXUM MOAa4YH TUTaHUs CO-
TJIACHO OJHOMY BapHaHTY OCYIICCTBIICHHUS.

@wur. 8 - 3T0 GIIOK-CXeMa IOCIEAOBATEIFHOCTH OMEPAIii, HILTIOCTPUPYIOIIAs IPUMEp IIpoIecca ayTeHTH-
(buKaIy Harpy3KH COTIIACHO OJTHOMY BapHaHTY OCYILIECTBIICHHS.

@wur. 9 - 310 OIOK-CXeMa TOCIEIOBATEIFHOCTH ONEPAIiid, MILTIOCTPUPYIONIAs PEKUM 3apsSAKH COTIACHO
OTHOMY BapHaHTy OCYILIECTBIICHHS.

@wur. 10 - 310 TpaduK, MOKAZBIBAIOLIINA MPUMEP COOTHOIICHUS MEXIY Jerpaganreil HCTOYHUKA TUTAHUS H
BBIXOJTHBIM HAIPSOKCHHEM UCTOYHUKA TTHUTAHHUS.

®ur. 11 - 370 OI0K-CXEMa MOCIIEAOBATEILHOCTH OTIEPALMA, WILTIOCTPUPYIOLIast IpUMEp Ipolecca HeHOp-
MaJIbHOCTH COTJIACHO OJTHOMY BapHaHTY OCYIIECTBIICHHS.

®ur. 12 - 310 GJIOK-CXEMa ITOCIIEJOBATEIBHOCTH ONepanyii, HIUTIOCTPUPYIOIIAs APYTOi IpHMeEp Ipoliecca
HEHOPMAJBHOCTH COTJIACHO OJJHOMY BapHaHTy OCYILECTBIICHHS.

®ur. 13 - 3T0 YepTEK, WLTIOCTPUPYIOIIHUI SJIEKTPUUECKYIO CXEeMY MHTaJIsITOpa BKYCOapOMaTH4ECKOro Be-
IIECTBA COTIACHO BTOPOMY BapHAHTY OCYIIECTBICHUS.

Onucanne BapHAaHTOB OCYlIeCTBIEHUS

Jlaee B maHHOM JOKyMEHTE OyIOyT OMHMCAaHBI BAPHUAHTHI OCYyIIeCTBICHNA. OTMETUM, UTO OJUHAKOBBIC U
AQHAJIOTUYHBIE YacTH 0003HAYalOTCS OJMHAKOBBIMU WIIM AHAJOTHYHBIMHU CCHUIOYHBIMH 3HAKAMH B OIHMCAHMIX
yepTexeit Hivke. CreqyeT OTMETHTD, YTO YePTEKH SBIAIOTCS CXEMAaTHYHBIMU U KaXX/I0€ COOTHOIIICHHE B pa3Me-
pax MOXKET OTJINYAThCS OT (PAKTHYECKOTO COOTHOIICHHS.

CrenoBaTebHO, KOHKPETHBIE Pa3Mephl U T.II. JIOJDKHBI OBITH ONpPEETIeHBI CO CCHUIKOM Ha MOCIIeIyIoIue
OIHCAaHMS, HE TOBOPS yXKE O YACTSAX, B KOTOPBIX COOTHOIICHHE WIIH MPOMOPIMH B pa3Mepax U3MCHSIOTCS MEKITY
B3aUMHBIMU YEPTEIKAMHU.

Kpartkoe n3no:xxenue usodpereHust

Kaxk omncano B PTL 2, cymiecTByeT 3/1eKTpOHHOE KYypHUTEIbHOE 000pYAOBaHUE, B KOTOPOM PACTIBIIUTEIND U
3apSTHOE YCTPOUCTBO MOTYT MOOYEPETHO TOIAKIIOYATECS K COSAMHEHUIO (MHTEpECy) aKKyMyIATOPHOTO OJI0-
Ka. B gacTHOCTH, cOeMHEHNE aKKyMYJIATOPHOTO OJIOKa COeNMHSETCS C 3apsSIHBIM yCTPOHCTBOM BO BpeMs 3a-
PSAAKHA U COCTUHSIETCS C PACHBUIMTENIEM BO BpeMs pa3psaku. UToObl 3apspkaTh WM Pa3psDKaTh MCTOYHUK ITHTA-
HUS, TIEPEKIII0YaTeNb (TPAaH3UCTOP) B aKKYMYJISTOPHOM OJOKE BKIIOYAETCS, TaK YTO MCTOYHHK MUTAHUS DIICK-
TPUUYECKH COCTUHSIETCS C 3apPSAHBIM YCTPONCTBOM MM PACIBITHTEIIEM.

Hanpumep, ommboyHOe pacro3HaBaHHE TOTO, YTO 3apsAOHOE YCTPOWCTBO IOAKIIOYCHO K COCTUHEHHIO,
MOJKET OBITh BRI3BAHO TAKUM SIBIICHHEM, KaK ApeOe3r KOHTAKTOB, KOTOPHIH HHAYIHPYETCs, KOTIa SJICKTPUICCKas
Harpyska, Takas KaK paclbLTUTENb, TOAKII0YACTCA K COSUHCHUIO, XOTS DIICKTPUYECKas Harpy3Ka IMOIKIFOYCHA
K coeanHeHuio. Korga takoe ommOO4HOE pacro3HaBaHHE IMIPOMCXOAUT, MEPEKIIOYATEeNh B aKKYMYJIATOPHOM
0JI0Ke HempeIHaMEPEHHO BKIIIOYACTCS, YTO MOXKET BBI3BIBATh OCCIIOJNIE3HBIH PacXo]] JIEKTPUUECKOI MOIIHOCTH
UCTOYHHUKA TTUTAHUS.

CornacHO KpaTKOMY H3JIOKEHHIO H300pETeHHUs COTJIACHO OJJHOMY ACTEKTy aKKyMYJISATOPHBIH OJOK BKIIIO-
4aeT B ce0 NCTOYHHK MMUTAHUSA, COSANHEHNE, CKOH(PHUTYpHPOBaHHOE, YTOOBI IMETh BOZMOKHOCTH COSAMHEHHS C
HArpy3KOH IJIsI pacTbUICHUS] MCTOYHHMKA a’pO30JIs FUIM HarpeBa MCTOYHHKA BKYCOApPOMAaTHYECKOTO BEMIeCTBA
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WY 3apsITHBIM YCTPOMCTBOM JUISl 3apsAKM UCTOYHMKA MIUTaHUS, ¥ KOHTPOJIJIEP, KOTOPHIH BBHIMOIHSET OTACIIbHBIA
IpoLecc, BHINOIHAEMbIH 110 MEHbLIEH Mepe BEIOOPOYHO Ul O MEHBIIEH Mepe BPEMEHHOTO OTKIIOUESHUS T10/1a-
YH 3JEKTPUIECKON MOITHOCTH K HAarpy3Ke OT MCTOYHMKA MUTAHMUS, KOT/Ia HACHTH(PHINPYETCS OMUO0YHOE OTIpe-
JIeNICHIE HArpy3KH, TOIKITIOUCHHOM K COeTMHEHHUIO, KaK 3apITHOTO YCTPOMCTRA.

CornacHO KpaTKOMY H3JI0KECHHIO N300PETEHHUS COTJIACHO APYTrOMY acleKTy aKKyMYJIATOPHBIN OJIOK BKIIIO-
4aeT B ce0s NCTOYHHK MMUTAHUSA, COSANHEHNE, CKOH(DHUTYpHPOBaHHOE, YTOOBI IMETh BOZMOXKHOCTH COSAMHEHHS C
HArpy3KOH IJIsl pacHbUICHUS] MCTOYHHMKA a’pO30JIs I HarpeBa MCTOYHHKA BKYyCOApOMAaTHYECKOTO BEMIeCTBA
WIIN C 3apSAOHBIM YCTPOWCTBOM [UIS 3apsiIKM MCTOYHHKA MUTAHUS, U KOHTPOJUIEP, KOTOPHIH MOXKET BBIIOIHATH
PESXUM MOJaYyl TIUTAHUS, B KOTOPOM 3JIEKTPUYECKasi MOITHOCTD MOJAETCs K Harpy3Ke OT HCTOYHHUKA MUTAHUS, U
PESXUM 3apsIKH, B KOTOPOM 3apsiIHOE YCTPOHCTBO 3apshKaeT MCTOYHMK MHTaHus. KoHTposuiep BBHIONHSET OT-
JIeTIBHBIN TpoLiece, BBIIOJIHAEMBIH 0 MEHBIIEH Mepe BBIOOPOYHO JUTS IO MEHBIIEH Mepe BPEMEHHOT'0 OTKIIIOYe-
HUS TT0JIa4¥ AJIEKTPHYECKOM MOIIHOCTH K Harpy3Ke OT MCTOYHUKA MUTAHMS, B CIIydae BBIOJHEHUS peXHuMa 3a-
PSAKHM, KOT/a Harpy3Ka MOJKJII0YeHa K COSANHECHUIO.

CornacHO KpaTKOMY H3JIOXKEHHIO M300pPETEHHSI COTJIACHO €Ie OJHOMY acHeKTy, aKKyMYJISITOPHBIH OJIOK
BKIIIOYAET B ce0sl NCTOYHMK MUTAHUS, COCTUHECHNE, CKOHPHUTYPHPOBAHHOE, YTOOBI MMETH BO3MOKHOCTH COEIH-
HEHHS C Harpy3KOH AJIS pacHbUICHUS UCTOYHHUKA a3PO30JIs WM HarpeBa MCTOYHHKA BKYCOAPOMAaTHYECKOTO Be-
IIECTBA WIIN 3aPSIAHBIM YCTPOMCTBOM JUTS 3apSAKM MCTOYHMKA MUTAHUSA, IETEKTOP, CKOHOUTYpHPOBAaHHBIH, Y4TO-
051 0OHApyY)XKMBAaTh HECHOPMAJIHHOCTH B HATPY3KE WIM MCTOYHUKE MUTAHUSA, U KOHTPOJUIEP, KOTOPHIA BBHITIOIHSIET
OTIETBHBIN MPOIECC, BHIMOJHIEMBIH TI0 MEHBIIIEH Mepe BHIOOPOYHO JIJIS IO MEHBIIIEH Mepe BPEMEHHOTO OTKITIO-
YeHHS MOJAaYU DJIEKTPUIECKON MOIIHOCTH K HAarpy3Ke OT MCTOYHMKA IMHUTAHU, KOTJa 0OHapYKUBAaETCs HEHOP-
MaJIbHOCTh B Harpy3Ke MM NUCTOYHUKE ITUTAHUSL.

CornacHO BBIILICONMCAHHOMY KpPaTKOMY H3JIOKEHHUIO M300peTeHus, KOTaa Kakas-Tu00 HEeHOPMAaJIbHOCTb
BO3HHKAET, HAIIPUMEP, B CIy4ae KOI/a OUIMOOYHOE PAacIo3HaBaHUE TOTO, UYTO 3apsHOE YCTPOMCTBO MOAKIIOYE-
HO K COEIMHEHHIO, MPOUCXOIUT, XOTS Harpy3Ka MOIKIIIOUYEHa K COeIMHEHHIO, OT/EIbHBIH MPOoIece, BHITOHSE-
MBIH 110 MEHBIIEH Mepe BHIOOPOYHO JUIS 10 MEHBIIEH Mepe BPEMEHHOTO OTKIIIOUEHHS MOJa4yH AIIEKTPHUYECKOH
MOIITHOCTH K Harpy3Ke OT HCTOYHHKA MMUTaHUSA, BRITONHACTCA. [logaua 3JeKTpUIecKkoi MOIITHOCTH K HAarpy3Ke OT
WCTOYHHKA MHUTAaHUSI MOXKET OBITH IO MEHBIIEH Mepe BPEMEHHO OTKIIIOYCHA MPUHYIUTEIHHO, TEM CaMBIM IIpe-
JOTBpaIiast 0ECIOIC3HBIA PACXO] MIEKTPHIECKON MOIITHOCTH MCTOYHHIKA MATAHHUS.

IlepBblii BapUaHT OCYIIECTBICHHUS.

WHransarop BKycoapoMaTHIecKOTro BEIIECTBAa HEBOCIUIAMEHSIOIIETOCS THIIA.

Jaree B naHHOM JOKyMeHTE OyIeT OMMCAaH MHTAIATOP BKyCOAPOMATHYECKOTO BEIIECTBA COTJIACHO ITEPBO-
My BapHaHTy ocymiecTBieHus. dur. 1 - 37T0 TOKOMIOHEHTHBIH BHJ, TOKa3bIBAIOIINI HHTAJSTOP AJIsl BKyCOapo-
MaTHYECKOTO BELIECTBA COTVIACHO OJHOMY BapHaHTy ocymiecTBieHHs. Pur. 2 - 3To cxema, WIIITIOCTpUpYOLIas
OJIOK pacIbUICHHUS COTJIACHO OJHOMY BapHaHTy ocymiecTBieHHs. Pur. 3 - 3T0 cxema, WUTIOCTPHUPYIOIIas dJIeK-
TPUYECKYIO CXEMY, TPEAYCMOTPEHHYIO B aKKyMYJISITOpHOM OJtoke. dur. 4 - 310 cXema, HLTIOCTpHUPYIOIIast dJ1eK-
TPUYECKYIO CXEMY, BKIIOYAIOUIYIO B CE0sl HArpY3Ky M aKKyMYJISITOPHBIH OJIOK, B COCTOSIHHM, B KOTOPOM Harpys-
Ka MOAKIIOYEHA K aKKyMYJIATOpHOMY OioKy. @ur. 5 - 3T0 cXema, WILTIOCTPUPYIOIasl IICKTPHIECKYIO CXEMY,
BKITIOYAIOITYIO B ceOs 3apsaHOe YCTPOHCTBO M aKKYMYJISTOPHEIA OJIOK, B COCTOSIHHH, B KOTOPOM 3apsTHOE YCT-
POWCTBO MOAKITIOYEHO K aKKYMYJIATOPHOMY OJIOKY.

Waransrop 100 BKycoapoMaTHUECKOTO BEIIECTBA MOXET OBITh MHTAIATOPOM BKYCOapOMAaTHYECKOTO Be-
IeCTBa HEBOCIUIAMEHSIOIIETOCS THIIA, C IIOMOIIBI0 KOTOPOTO TIOJIE30BATEb BABIXAET BABIXA€MBIH KOMIIOHEHT
(BIOBpIXaeMbIH BKYCOBOW KOMIOHEHT) Oe3 cxkwuranus. Maransarop 100 BKycoapoMaTHYeCKOTO BEIIECTBA MOXKET
UMeTh (OpMy, TPOTATUBAIONIYIOCS B IIPEIBAPHTEIBHO ONPEAEICHHOM HANpaBICHUH A, T.C. HANpaBICHHH K
koHny E1 mynnmrtyka ot koHia E2 Hemynamryka.

Nuransrop 100 BKycoapoMaTHUECKOTO BEIECTBA BKIIOYACT B Ce0sI aKKyMYJISITOpHBIH 010k 112 u 6ok 111
pactsuteHus. brnok 111 pacnbuieHHsT MOXET COZIEpKaTh MCTOYHHMK a’3po30iisi, KOTOPBIH (GopMHUpyeT a’spo30Ib,
W/MIM UCTOYHHK BKYCOapOMAaTHYECKOTO BEIIECTBA, KOTOPBHIH (OPMHUPYET BKYyCOAPOMATHUECKHH KOMIIOHEHT, H
JNEKTpUUECKyI0 Harpy3Ky 111R aist pacripiieHust HCTOUYHMKA a3pO30IIs WIIM HarpeBa HCTOYHHMKA BKyCOapOMaTH-
YECKOTO BelecTBa. SIBISETCS MOCTaTOYHBIM, 4TOOBI Harpy3ka 111R Obuta ameMeHTOM, KOTOPBII MOXeT hopmu-
POBaTh a’p030Jb W/HIN BKyCOApOMATHIECKUH KOMIIOHCHT U3 HCTOYHHKA a3P030JIsd W/WIM HCTOYHHIKA BKYCOapo-
MaTHYECKOTO BEIIECTBA TOCPEACTBOM HOITYUICHHUS IJICKTPUIECKON MOIITHOCTH.

AKKyMyISTOpHBIN 010K 112 BKITIo4aeT B ce0s uctounuk 40 nuranus U koHTposuiep S51. Uctounnk 40 mm-
TaHUsI XPaHUT JIEKTPUUECKYI0 MOIIHOCTh, HEOOX0MUMYIo it paboTel mHTansTopa 100 BKycoapoMaTHIECKOTO
BemecTBa. Mcrounnk 40 muTaHWs MOAAET SJIEKTPUUSCKYI0 MOITHOCTh K Harpyske y3na 120 pacmeurenus. Hc-
ToYHUK 40 HUTaHMS MOXKET OBITh, HANPHMED, Mepe3apsHKaeMbIM aKKyMYJISITOPOM, TaKHMM Kak JINTHEBO-HOHHBIN
AKKyMYJISTOP.

AxkymynsaTopHbslid 010Kk 112 Bmowyaer B cebst coequnenne 120, ckoHUTypupoBaHHOE, YTOOBI UMEThH
BO3MOXKHOCTb coequHeHHs1 ¢ Harpy3kod 111R Onoka 111 pacnbuieHust minn 3apsitHbM ycTpoicTBoM 200 mist
3apsaku uctouHuka 40 murtanus. Coemunenue 120 akkymymnsatopHoro Onoka 112 koHpUrypupyercs, 4TOOBI
UMETb BO3MOXKHOCTb NMOOYEPEAHOTO coequHeHus ¢ Harpy3koil 111R u 3apsaueiM ycrpoiictBoM 200. dpyrumu
cioBaMH, 3apsaHoe ycTpoiictBo 200 wiu Harpyska 111R HCKITIOUHTEEHO TOAKITIOYaeTCs K coeauHenuio 120 ak-
KyMmyJssiTopHOTO Otoka 112 1 3apsiaHoe yetporictBo 200 1 Harpy3ka 111R He moakirodarorcs k coenuaeHno 120 B
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OJTHO | TO ke BpeMs. OHAKO 3TO HE IPUMEHSETCS K CIIydalo, B KOTOPOM aKKyMYJISITOpHBIH Giiok 112 Bkimodaer
B ce0st MHOXKECTBO coeanHeHuit 120.

Coenunenne 120 akkymynstopHoro 6ioka 112 Bimrodaer B ceOs dnekTpudeckue kieMmbl 120t aiis amek-
TpUYECKOTO coenHeHus ¢ Harpy3koi 111R 6moka 111 pacnsimenus u 3apsaHoro ycrpoiictsa 200. DnexTprde-
ckre KieMMBbI 120t coemuHAIOTCS ¢ HICTOYHUKOM 40 muTaHus u KOHTposutepoM 51 (cm. ¢ur. 3).

Korga 6ok 111 pacmpuieHus moakiIodaeTces K coequHeHno 120 akkymynstopHoro 6o0ka 112, Harpys-
ka 111R, npemycmoTpennas B 6sioke 111 pacmbineHus, TOAKIIOYaeTCS K HCTOYHUKY 40 TUTaHHS aKKYMYJIATOP-
Horo Osoka 112 gepe3 anekrpuieckue kiaemMmsbl 120t (cm. ¢ur. 4). Korga 3apsaroe yctpoiictBo 200 moakimroda-
eTcs kK coenuHenuro 120 akkymyisitopHoro 6ioka 112, 3apsaaoe yerpoiicTso 200 37eKTpHIEeCKN TOAKII0YaeTCs
K McTOYHUKY 40 MUTaHUs aKKyMYJISITOpHOTO Ostoka 112 uepes anekrpudeckue kiemMmsl 120t (M. dur. 5).

AKKyMyIsTOpHBIH Oslok 112 MoXeT BKIIIOYaTh B ceOst BIycKHOe oTBepcTHe 112A, yepe3 KoTopoe BO3ayX
BTEKAaeT CHApYyXkH. Bo3ayX, KOTOpBIN BTEK depe3 BIyCKHOE oTBepcTHe 112A, mocTuraer MyHAINTYKa, Mpeay-
cMoTpeHHoro Ha KoHne El mynamryka uaransropa 100 BKycoapoMaTHYeCKOTO BELIECTBA, 110 IPOTOYHOMY Ka-
Hally, IpeaycMOTpEHHOMY BHYTpH Osioka 111 pacnbuiennsi. OTMETHM, 4TO JPYroe BIIyCKHOE OTBEPCTHE MOXKET
OBITH MIpeaycMOTpeHO B Ostoke 111 pacmbiieHUs] BMECTO BITyCKHOTO OTBEepCTHsl 112A mim BCTonp30BaThesl BMe-
CTe C BIIyCKHBIM OoTBepcTreM 112A. B xadectBe npyroi pa3HOBUAHOCTH OJI0K 111 pacmbuieHUs U aKKyMYJIATOP-
HBIH 6710k 112 MOTyT OBITH CKOHOUTYPUPOBAHBI TAK, YTO BITyCKHOE OTBEpCTHE (GOPMHUPYETCS B COCTUHUTEIIEHOM
(dparmenTe (morpannyHOM (parMeHTe), korja 0ok 111 pacnbieHus MOAKIIOYAETCS K aKKyMYyJIATOPHOMY OJ10-
Ky 112.

Jlanee B JaHHOM JOKyMEHTE, IMOAPOOHBIN mpuMep Osoka 111 pacmbinenust OyIeT onmMcaH cO CChIIKOW Ha
¢wur. 1 u 2. brok 111 pacmsuteHus Moxet conepxatb pesepByap 111P, ¢urnne 111Q u Harpysky 111R. Pesep-
Byap 111P xpaHuT >xunkuii ncTouHUK adpo3oist. PezepByap 111P Moxer OBITH OPUCTHIM TENOM, c(HOPMHPO-
BaHHBIM, HalIpUMeEp, MOCPEACTBOM TaKUX MaTEpPHANIOB KaK rojuMepHast ceTka. @utunb 111Q sBiseTcs ynepxu-
BAIOIIMM XXHKOCTb 3JIEMEHTOM JIUIsl BIIUTHIBAHUS HCTOYHMKA a3po30iist U3 pe3epByapa 111P ¢ momomipio Kammi-
nsipHoro nevictBus. @Outunp 111Q dopMupyercs, HarpuMmep, MOCPEICTBOM CTEKIOBOJIOKHA MIIM TOPUCTOH Ke-
PaMHUKH.

Harpyska 111R MoxxeT OBITh pEe3UCTOPHBIM HArpeBaTeIbHBIM JJIEMEHTOM. DTOT PE3UCTOPHBIA HarpeBa-
TEJbHBIA DJIEMEHT PACIBUISET WCTOYHWUK a’po30Js, yAepKuBaeMblii mocpenctBoMm ¢utmist 111Q. Hampumep,
PE3UCTOPHBIN HATPEeBATEIBHBIN 3JIEMEHT (OPMHUPYETCS IIOCPEICTBOM PE3UCTOPHOTO HArpeBaTEFHOTO JIEMEHTa
(HampuMmep, HarpeBaTeIHHOTO MPOBOA), HAMOTAHHOTO BOKpYT dutmis 111Q.

Bo3zmyx, KOTOpBIi IPOTEKAET U3 BITYCKHOTO OTBepCTHs 112A, MpoXoauT depe3 oKpyKarolee MPOCTPAHCT-
Bo Harpy3ku 111R B 610ke 111 pacnbuienus. Aspo3ons, popmupyemslii mocpencrsom Harpys3ku 111R, npore-
KaeT BMECTE C BO3YXOM 10 HAIIPaBJICHUIO K MyHIIITYKY.

Hcrounuk a’po30i1s MOKET OBITh JKHIKUM TIPH OOBIKHOBEHHBIX Temrieparypax. Hampumep, MHOTOAaTOM-
HBII CITUPT MOJKET OBITH MCIOJIB30BaH B KAYECTBE NCTOYHHMKA adpo30iisl. MICTOUHUK a’spo30J1st caM MOXKET coJiep-
JKaTh BKYCOapOMAaTHYECKHH KOMIOHEHT. AJIbTEPHATHBHO MCTOYHHK a’pO30J1 MOXET BKIIOYATH B cebs Tabau-
HBIII MaTepHall, KOTOPbIH M3/1aeT apOMAaTHBIH BJIBIXa€MbIH BKYCOBOWH KOMIIOHEHT ITOCPEICTBOM HAarpesa, HIIH
9KCTPAKT, IOIYYAIOMIANCS 13 TaOagyHOTO MaTepraa.

OTMeTnM, 9TO B BBIIICOMMCAHHOM BapHaHTE OCYIIECTBICHHS IMPUMEP KUAKOTO HCTOYHHUKA a’pO30Jsl MpH
OOBIYHBIX TeMIlepaTypax ObUT ONmrcaH MOoAPOOHO, HO BMECTO JKHUIKOTO HCTOYHUKA adpPO30JIs MOXKET TaKKe OBITh
HCIIOJIB30BaH HCTOYHHK a3PO30Jis, KOTOPHIH SIBIISIETCS TBEPIBIM IPH OOBIYHBIX TEMIIEpaTypax.

Bbrox 111 pacnbineHnsi MOXET BKJIIOUaTh B ceOs cMeHHBIM 0ok 130 BKyCOapOMaTHYECKOTO BEIIECTBA.
Biiok 130 BkycoapoMaTHUECKOTO BEIIECTBA MOXKET COAEpk aTh LUIMHIPUUECKYI0 OCHOBHYIO YacTh 131, ucrou-
HUK 132 BKycoapomaTHueckoro BeuiecTsa, ceTky 133A u ¢unbtp 133B. Hunmuaapuueckas ocHoBHas 4acTb 131
UMeeT LIIMHIPUYECKYIO (OpMY, POTIATUBAIOUIYIOCS B TPEIBAPUTEIBHO ONpEAeIeHHOM HampasieHud A. L{u-
JMHApPUYECKask OCHOBHas yacTh 131 BiimovaeT B ceOs nepxartens 134, KOTOpHIi yaepKuBaeT UCTOYHUK 132 BKy-
COapOMAaTHYECKOTO BEIIECTBA.

Hcrounnk 132 BKycoapoMaTHUECKOTO BELIECTBA MPEIyCMaTPUBACTCS B MTO3ULUH OJMKE K CTOPOHE MYH/I-
MTyKa 10 cpaBHEHUIO ¢ OJ0koM 111 pacmbiieHHs] B MPOTOYHOM KaHalle JUIsl BO3yXa, BIABIXAaEMOT'O M3 MYH]I-
mryka. Mcrognnk 132 BKycoapOMaTHYECKOTO BEIIECTBA MPEIOCTABISAET a3p030iIhb, PACTBUIIEMBIN TOCPEICTBOM
Harpy3ku 111R 6moka 111 pacmbuieHus ¢ apOMaTHBIM BABIXa€MBIM BKycOM. BKycoapomaTHdeckoe BeIecTBO,
JI00aBJIeHHOE K a3pPO30JII0 TOCPEICTBOM MCTOYHMKA 132 BKyCOapOMAaTHYECKOTO BEIIECTBA, MOJAETCA K MYH-
mTyky uHransTopa 100 BKycoapoMaTHIECKOTO BEIIEeCTBA.

Hcrounnk 132 BKycoapoMaTHYECKOT'O BEIIECTBA MOXKET OBITH TBEPABIM IPH OOBIYHBIX TeMIepaTypax. B
KauyecTBe NMpHuMepa UCTOYHHK 132 BKycOapOMaTHYECKOTO BEIIECTBA COJCP)KUT COCTABHYIO YacTh U3 PACTHTEIb-
HOTO BEIECTBa, KOTOpOe 00ecIeunBaeT adpo30ib apOMaTHUYECKUM BJIBIXaMBbIM BKYCOBBIM KOMIIOHEHTOM. Pe-
3aHHBIM TabaK WM TPOIYKT, KOTOPBIH M3TOTABIMBACTCS TIOCPEACTBOM 00pabOTKH TaOayHOTO MaTepHalla, TaKoro
Kak Taba4HbI CHIPHEBOM MaTepual, 4YToObl UMETh TPaHyIMPOBaHHYIO (OPMY, MOXKET OBITh HCIIOJIB30BaH B Ka-
YeCTBE COCTABILIONICH YacTH, KOTOpas SIBJISIETCS KOMIIOHEHTOM UCTOYHHKA 132 BKyCOapOMaTH4eCKOTO BEIeCT-
Ba. B aToM oTHOmEHNN McTOYHKK 132 BKyCOapOMaTH4ECKOTO BELIECTBA MOXKET COJEPKaTh MPOIYKT, KOTOPHIH
co37aeTcs MOCPENCTBOM 0O0pabOTKM TabayHOTO MaTepualia, 9ToObl MMETh JMCTOBYI0 (opmy. Takxke cocraB-
JSFOIAsl 9acTh, KOTOPAs SABJSIETCS KOMIIOHEHTOM HCTOYHHMKA 132 BKycOapOMaTHYECKOTO BEIIECTBA, MOXKET CO-
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JIepKaTh pacTeHue (HarmpuMmep, MsTy, TpaBy U T.I1.), OTJIMYHOE OT Tabaka. Mcrounuk 132 BKycoapoMaTHUECKOTO
BEILIECTBA MOKET OBITh CHA0XKEH TAKUM BKYCOapOMAaTHYECKUM BEIIECTBOM, KaK MEHTOJI.

Cetka 133 A npexycMmaTpuBaeTcs, YT00BI TOKPHIBATH OTBEPCTHE IIMITMHIPHYECKON OCHOBHOM yacT 131 Ha
CTOPOHE MYHAIITYKa OTHOCHTENHHO MCTOYHHWKA 132 BKycoapoMarudeckoro BemecTBa. @uibTp 133B mpemy-
CMaTpHBaeTCs, 4TOOBI MOKPHIBATH OTBEPCTHE IMIIMHAPUICCKOW OCHOBHOW wacTh 131 Ha CTOpOHE MYHIIITYKa
OTHOCHUTEIILHO UCTOYHMKA 132 Bkycoapomarndeckoro BemectBa. CeTka 133 A uMmeeT creneHb KpymHOCTH, KOTO-
past SIBISIETCS TOCTATOYHOM, YTOOBI MPETOXPAHATH COCTABIIIONIYIO YaCTh, KOTOPAS SIBIAETCS KOMIIOHEHTOM HC-
ToYHHKA 132 BKyCOapOMaTHIECKOTO BEIIECTBA, OT MPOXOXKIeHUs yepe3 ceTky 133A. @unptp 133B dopmupyer-
Csl IOCPEJICTBOM MaTepuaia, MMeroniero BeHTmiuio. ®@mibtp 133B uMmeer cTeneHb KpYIMHOCTH, KOTOpas sIBIIsET-
Csl IOCTaTOYHOM, YTOOBI NMPEAOXPaHSATh COCTABIISIONIYIO YacTh, KOTOpas SIBISETCSI KOMIIOHEHTOM HCTOYHMKa 132
BKYCOapOMaTHYECKOT0 BEIIECTBA, OT MPOXOXkJIeHUs yepe3 GpuibTp 133B.

B nacrosmem BapuanTe ocymiectBieHus 6J0k 111 pacnbuieHHst COIEPKUT U UICTOYHUK a3pO30JIsl K HCTOY-
HHUK BKyCOapOMAaTHYECKOTO BellecTBa. AJbTepHATUBHO OsIok 111 pacnbuieHnst MOXKET BKIIIOUATh B CEOS TOJIBKO
110 MEHBILIEH Mepe 0JTHO M3 UCTOYHHKA adpo30JIs M HCTOYHHKA BKyCOapOMAaTHIECKOTO BELIECTBA.

B HacTosieM BapmaHTe OCYIIECTBICHHMS, TaK KakK MOJBb30BaTeNnb HHTaisTopa 100 BKycoapoMaTHIecKOro
BEIIECTBA IMOMEINIAETCS B €ro/ee poT MoBepxX ¢parMeHTa mooan3ocTd oT Guibtpa 113B, 9T00BI BABIXaTh ad3po-
30716, 6;10K 130 BKycOapOMaTHYECKOTO BEIIECTBA CIIY)KAT B Ka4eCTBE TaK HA3bIBAEMOTO0 MYHAIITYKa. AJbTepHa-
THBHO JIPYTOW MYHIIITYK MOXET OBITH MPEIyCMOTPEH OTMEIbHO OT O10Ka 130 BKycOapOMAaTHIECKOTO BEIIECT-
Ba.

JlomoJIHATETEHO B HACTOSIIEM BapUaHTE OCYyIIecTBIeHUs Harpy3ka 111R npenycmaTpuBaercs B kadecT-
BE€ DJIEMEHTA Ul paclbUICHHsSI MCTOYHHMKA a’po30isl. AJIbTepHaTHBHO Harpys3ka 111R moxer ObITh mpemoc-
TaBJIeHa B KauyecTBE 3JIEMEHTa JJIs HarpeBa MCTOYHHMKA 132 BKycoapomaTHyeckoro BemiectBa. Kpome Toro,
Harpy3ka 111R Moxer ObITh IpenocTaBiIeHa B Ka4eCTBE 3JEMEHTa JUIS PaclbUICHHUS MCTOYHHKA a’po30isl U
HarpeBa HCTOYHMKa 132 BKycOapoMaTHUECKOTO BEIIECTBa.

B nHacrosmiem Bapuanrte ocymecTsieHus Harpys3ka 111R npexycmarpuBaercst moOJIN30CTH OT pe3epBya-
pa 111P, KOTOpBI XpaHAT UCTOYHUK adpO30Js. AJbTEepHATUBHO Harpyska 111R mMokeT OBITh TpeaycMOTpeHa
nmob6mu3octu oT 670ka 130 BKycoapoMaTHYECKOTO BEIIECTBA, KOTOPBIH XPaHUT UCTOYHHK 132 BKycoapoMaTHde-
ckoro BemecTBa. Yncno Harpy3ok 111R He orpannmumBaeTcs OqHNUM, W, cliefoBaTeabHO, Harpy3ku 111R moryr
OBITH MTPEYCMOTPEHBI TOOTM30CTH OT pe3epByapa 111P u 6ioka 130 BKycoapoMaTHIECKOTO BEIIECTBA COOTBET-
CTBEHHO.

Harpyska 111R He orpaHn4nBaeTCst pe3UCTOPHBIM HAarpeBaTEIBHBIM JIEMEHTOM. SIBIISIETCS TOCTATOYHBIM,
yro Harpy3ka 111R sBisieTcst 37eMeHTOM, KOTOPBIH MOKET PacbLISTh HCTOYHUK a3p030JIsl MIIM HarpeBaTh HC-
TOYHHK BKycoapoMmaTndeckoro BemectBa. Harpyska 111R moxer ObiTh, Hanmpumep, GopMHUPYIOIINM TEIUIO dJIe-
MEHTOM, TaKUM KakK HarpeBaTeib, WM JIEMEHTOM, TaKMM Kak yJIbTpa3BYKOBOW reHeparop. [Ipumeps! dpopmu-
PYIOIIEro TeIuIo 3JIeMEHTa BKIIIOYAIOT B ce0sl pe3nucTop st (POpMHUPOBaHUS TEIUIa, KEpaMHUIECKUIT HarpeBaTellb
W HarpeBaTellb HHAYKIIMOHHOTO TUIIA HATPEBa.

Jlanee Oyner omucaH KOHKPETHBIH NPUMeEp KOHQUTypaluu akKyMyJIsTOpHOro Oiioka 112. AKKyMyJsiTop-
HBIA 670K 112 BKITFOUaeT B cebst mepeximodatenb 140, KOTOPBIA MOXKET dJIEKTPUIESCKH COCTUHAThH UIIH Pa3beIn-
HATh UCTOYHUK 40 TuTanus ¢ uin oT Harpy3ku 111R umum 3apsmHoro ycrpoiictBa 200, KOTOpOE MOIKITIOYEHO K
coenuuenuio 120. Ilepexmouyatens 140 pa3mbplkaeTcsi WM 3aMBIKaeTcs MOCcpeAcTBOM KoHTpoiuiepa S1. Tlepe-
kmodatens 140 popmupyercsi, Harpumep, nocpenctBom MOSFET.

Korma nepexirouarens 140 BKIro9aeTcss B COCTOSSHHH, B KOTOpoM Harpyska 111R moakitoueHa kK coenHe-
Huto 120, anexTpryeckas MOIIHOCTh mojaetcs kK Harpyske 111R or ucrounnka 40 muranus (cm. ¢ur. 4). Korga
nepekiodatTenas 140 BKIIOUaeTcsi B COCTOSIHUM, B KOTOPOM 3apsiaHoe ycTpoiicTBo 200 MOAKIIIOUEHO K COeTUHE-
Huro 120, uctounnk 40 mUTaHUS 3apsHKACTCSI MOCPEICTBOM 3apsimHOro yerpoiicta 200 (cM. ¢ur. 5).

AKKyMyJsITOpHBIH Ostok 112 BKITIOYaeT B cebsl CEKLUIO ONpeesIeHUs], KOTopast ONpEAeIIseT, ITOAKII0YEHO
1 3apsiaHoe yerpoiictBo 200 k coeannenuto 120. Cekuusi onpenesieHnusi MOKeT ObITh CPEeCTBOM JUIS ONpesie-
JICHUSI TOTO, MTOJKITIOYEHO JIM 3apsAHOE YCTPOMCTBO K coenuueHuo 120, Ha OCHOBE Pa3HOCTH IOTEHIIMAIOB Me-
KAy dIeKTpudeckuMu KiemMmamu 120t, mpegycMoTpeHHbIME s coenuHenuss 120. B Hacrosmem BapuwaHTte
OCYIIIECTBIICHHUS CEKITUS ONPEIeTICHHs BKIIIOYAET B ceOs mapy dJEKTpUIECKUX pe3ucTopoB 150 u 152, xoTopsie
pa3MeImaioTcs mocjaeroBare’abHo. OOUH IEKTPHIeCKUi pe3uctop 150 mapsl 3IeKTPUIECKUX PE3UCTOPOB MPeIy-
CMaTpPHUBAETCS B MO3HIINH, II€ COSNUHUTEIbHbBIC KieMMbI 120t coequHsIoTCs IpyT ¢ ApyroM. Jpyroii amexrpu-
qecKUi pe3ucTop 152 u3 mapbl 3MEKTPUUECKUX PE3UCTOPOB COSAUHSIETCS ¢ OTHON KIEMMOM MOIYJs yrpaBJe-
HUs, GOPMUPYIOIETO KOHTpoIuIep S1.

IMTapa anexTpudeckux pe3uctopoB 150 u 152 MokeT UMETh U3BECTHOE 3HAUEHHUE MIEKTPUUECKOTO COMpO-
TUBJICHUS. 3HaUCHHE JIEKTPUUECKOTO CONPOTHUBIICHUS Maphl AIEKTpUYECKUX pe3uctopoB 150 u 152 goctaTtoyHo
00JIBIIIE DIEKTPUIECKOTO CONPOTHBICHUS Harpy3ku 111R n Moxer ObITh, HanpumMep, 10 kKOM.

IMoTeHnuan B Touke MeXIy Mapod dMEeKTpUUecKuX pe3uctopoB 150 u 152 B cocTosHUM, B KOTOPOM HUYTO
HE TO/KIIIOYCHO K 3JIEKTpUUYecKUM KiremMmaM 120t, oTaudaeTcs OT NOTEHIMala B COCTOSIHAN, B KOTOPOM 3apsiji-
Hoe ycTpoictBo 200 moakmoueHo k 3nekTpudeckuM kiaemmaMm 120t. CooTBeTCTBEHHO KOHTposep 51 Moxer
OIICHUBATD, YTO coequHeHre 120 He COeMUHACTCS HU C YeM WM C 3apsSaHbIM ycTpoiicTBoM 200, Ha OCHOBE CHUT-
Haya (ajee B JaHHOM JOKYMEHTE Ha3bIBAEMOTO "CUTHAJIOM MPOOYXACHHA"), TPHHUMAEMOTO OT JPYTOTo dJIeK-
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TPUUYECKOT0 pe3ucTopa 152 mapsl AIEKTpUYECKUX pe3UCTOpoB. boaee koHKpeTHO, KOHTpomep 51 MoXeT oLeHH-
BaTh, YTO 3apsHOE ycTpoicTBo 200 He MOIKIIOUCHO K coequHeHuto 120, xorga oOHapyKHBaeT MEPBBIA ypo-
BEHb (HaIpuMep, BBICOKHIA) cUrHaia mpoOyxaeHus. Kontpostep 51 MokeT OleHWBaTh, 9TO 3apsTHOE YCTPOM-
ctBO 200 moaxiroueHo K coenuHeHuto 120, koraa oOHapyKUBaeT BTOPOH ypOBEHb (HAPUMED, HU3KHI) CUTHAIA
POOYKIACHHUS.

Paznuune Mexay curHasioM poOyskKIIeHus B cirydae, korna Harpyska 111R moakmodena k coequaenuio 120,
Y CHTHAJIOM NPOOYXKIEHUS B CiIydae, Korja 3apsaHoe ycrporictBo 200 moaximoueHo k coenuHenuio 120, Oymer
onrcaHo 6oJee MoIPOOHO.

Korga nepexmouarens 140 BeIkItoueH U 3apsiiHOe ycTpoiicTBo 200 He MOAKIIOYEHO K coequHeHuto 120,
KaK MJUTIOCTPUPOBAHO Ha (ur. 3, TEMHOBOW TOK, pa3pspKaeMblil B KaUeCTBE MOIHOCTH B PEXXHUME XPaHCHHS W3
ucrouyHuka 40 nuTaHMA, MPOTEKaeT yepe3 nneKkTpudeckue pesuctopsl 150 u 152. Kontpomtep 51 obnapyxu-
BaeT MaJCHUE HANPSHKECHUS MEXIY dJIEKTpuueckuMH peauctopamu 150 u 152 B 3T0 Bpems B KauecTBE MEPBOTO
YPOBHSI CUTHAJIA IPOOY>KACHHS.

C npyroii cTopoHsl, Koraa 3apsaaHoe ycrpoiictso 200 noaxitodeHo k coenuHeHno 120, kak UILTIOCTpUpo-
BaHO Ha Qur. 5, TOK, MogaBaeMbIli OT 3apsaHOro ycTpoicTBa 200, 94TOOBI 3apspkaTh MCTOYHHUK 40 THTaHWSA,
MPEIIIOYTUTEIFHO IPOTEKaeT K HCTOYHNKY 40 MHUTaHIS, UMEIoIeMy 0ojiee HU3K0€ 3HaUeHHE COTIPOTHUBIICHUS 110
CPaBHEHHIO CO 3HAYCHHEM COMPOTHUBIICHHUS JIEKTPHUIECKOTo pesuctopa 150 B mapamiensHONR cxeme dIeKTpude-
ckoro pesuctopa 150 u ucrounnka 40 nmuranus. Tak Kak MOTEHIMAT HA KIIEMME JIEKTPHUIECKOTo pe3uctopa 152,
KOTOPBII COEANHACTCA C JJIEKTPHUECKUM pe3ucTopoM 150, ymMeHbIIaeTcss A0 MPHOIM3UTENFHO YPOBHS 3€MIIH,
TaJieHUe HaNpsDKEHHS e/IBa JIM BO3HHUKAET B 3JEKTPHUIECKOM pesnuctope 152 m koHTpoiuiep 51 oOHapy)uBaeT
BTOPOH YPOBEHb CHI'HAJIA IIPOOYKICHUSL.

[lepBrIit ypoBeHb cUrHaia NpoOyXICHNS M BTOPOH YPOBEHb CHT'HAJIA NMPOOYKAECHUS MOTYT UMETh 3Haue-
HUS, UMEIOIIUE NIPEIBAPUTENBHO ONPEAEICHHBIN AUana30H, KOTOPhIE HE MEPEKPBIBAIOTCS IPYT C IPYTOM.

B HacTosimeM BapuaHTe OCYIIECTBJICHUsS CEKLHUS ONpPENENICHUs ONpeesseT, MOAKIIOUEHO U 3apsiaHOoe
ycTpoiictBo 200 k coenuneHuio 120. ANbTepHATUBHO CEKLUSI ONMPEACIICHUS MOKET ONpPEAEIsTh, YTO COEAUHE-
Hue 120 HaXOAWTCS B COCTOSIHUU 0€3 COSMMHEHUS ¢ YeM-JIN00 13 3apsaHoro yctporictBa 200 wmm Harpy3ku 111R,
B COCTOSTHUU COCAWHEHHUS C 3apsaHbIM ycTpoicTBoM 200 MIIM B COCTOSIHMM COeIWHEHHWs ¢ Harpyskou 111R.
CurHanbsl poOyKaeHus, 00HAPYKEHHBIE IMOCPEICTBOM KOHTpoJiepa 51, B TpeX COCTOSHHSIX COOTBETCTBEHHO
OTJIMYAIOTCS 110 YPOBHIO MOCPEICTBOM YBEJIMUYCHUS 3HAUEHUS 3JIEKTPUUECKOTO CONPOTUBJICHUS Harpy3ku 111R
JI0 JOCTaTOYHO OOJNBIIETO MO0 CPAaBHEHHIO CO 3HAYCHUEM COIPOTUBIICHHUS dIIEKTpUIecKoro pesucropa 150.

Korna mepexmodarens 140 BeiximtodeH u Harpyska 111R moakmodena k coennHernto 120, Kak HITIOCTPHU-
poBaHO Ha (ur. 4, TOK, pa3pspKaeMblid U3 HCTOYHUKA 40 MHUTaHUS, MPEAMOYTHTEIBHO MPOTEKACT Yepe3 Ha-
rpy3ky 111R, nmetomyto Gosiee HU3KOE 3HAUCHHE CONPOTHUBIICHHS 110 CPABHEHHIO CO 3HAYEHHEM COTIPOTHBIICHUS
aneKTpuueckoro pesucropa 150 B mapamnensHoil cxeme Harpysku 111R u anextpuueckoro pesucropa 150, u 3a-
TEM TPOTEKaeT dyepe3 aeKTpuueckuii peaucrop 152. Konrpomiep 51 oOHapyxuBaeT majeHue HaNpsHKEHUS Me-
xkay Harpyskoi 111R u anextpudeckuM pe3uctopoMm 152 B 3TO BpeMsi B KadecTBE TPEThETO YpPOBHS CUTHANA
npoOyXIeHUs, KOTOPBI HE TEPEeKpHIBAETCS C MEPBBIM YPOBHEM CHTHAJA MPOOYKAEHHUS U BTOPHIM YpOBHEM
CUTHaJIa TPOOYKICHNSI.

AKKyMYJISTOpHBIN 00K 112 MOXeT BKJIIOYATh B cebs nertekrop 160, CKOHPUTYpHpOBaHHBIH, YTOOB 0OHA-
PYKHBaTh BBIXOJHOE HampspkeHHe nctounnka 40 murtanus. [etextop 160 MokeT OBITH TIPETyCMOTPEH B DJICK-
TPUUECKOH cxeMe B akKyMmyJsaTopHoM Osoke 112. Jletextop 160 MoxeT ObITH CHOPMHUPOBAH TIOCPEACTBOM JTFO-
60r0 XOpOIIIO W3BECTHOTO JIEKTPUUECKOT0 MOAYIs. B HacTosIeM BapuaHTe OCYIIECTBICHUS KOHTpoiurep 51 u
nerektop 160 hopMHUPYIOTCSI TOCPENCTBOM PasIMYHBIX MOJyJIEH. ANBTepHATUBHO KOHTpoiuiep 51 u nerektop 160
MOTYT OBITH C(hOPMHUPOBAHBI TOCPEICTBOM OJJHOTO MOMYJIS.

AKKyMyIsTOpHBIH 010K 112 MOXeT BKJIIOYaTh B ce0s cpeacTBo 170 pazpeMHEHHs 110 MEHBIIECH Mepe 11
BPEMEHHOTO OTKJIIOYEHHSI MOJA4YM DJIEKTPUUECKOM MOIIHOCTH K Harpy3ke 111R oT uctounuka 40 murtanus.
CpenctBo 170 pa3benmuHEHUS MOXKET OBITH PACIIONIOKEHO MEKAY MCTOYHUKOM 40 MUTAHWS U DICKTPHYCCKOU
ki1eMMo# 120t B 3JIEKTpUYECKOH cXeMe B aKKyMyJIsiTopHOM Otoke 112.

CpenctBo 170 pazbeauHEHHS TPEANOYTHUTEIHLHO KOHPUTYPHUpPYETCs, 4TOObI MMETh BO3MOXKHOCTH Tepe-
KIIFOUEHHST MEXKIy NEPBBIM PEXHUMOM, B KOTOPOM IoJlaya 3JEKTpUYecKor MourHocTH K Harpy3ke 111R ot wuc-
TouHrKa 40 TUTaHWS BPEMEHHO OTKJIFOUAETCs, TaK YTO KOHTpoyuiep 51 MoKeT BO30OHOBIATH MOJATY JIEKTPH-
YeCKOH MOITHOCTH, W BTOPHIM PEXHMOM, B KOTOPOM II0jIada DJIEKTPUIECKOH MOIHOCTH K Harpy3ke 111R ot
nctounuka 40 mUTaHUS HEOOPATHMO OTKIIFOYAETCs, TaK 4TO KOHTpoyuiep 51 He MOXKeT BO30OHOBIITH MOJATY
aNeKTpudeckoi MomHocTH. KoHTpomuiep 51 MokeT OBITh CKOH(PUTypHpOBaH, YTOOBI WMETh BO3MOXKHOCTH
yIpaBisITh cpencTBoM 170 pazbeHEHNs JUTSl HEPEKIIOUEHHS MEXTy IEPBBIM PEKUMOM M BTOPBIM PEXHMOM.

B kauecTBe mprMepa KOHKpETHOH KoH(puUrypaunu cpeactso 170 pazbeqUHEHUST MOKET BKIIOYATh B ce0s
wIaBKyto nepeMbruky 172. CpenctBo 170 pa3beanHEHUs] MOKET OBITh CKOH(HUIYPHPOBAHO TakK, YTO JMHUSA L2
HOPMAJIHOTO COCTOSIHUSL U JIMHHS L3 HEHOpPMalbHOTO COCTOSIHUSI Pa3BETBISIOTCS MapajuleibHO OT JuHuK L1,
CHa0XXCHHOMW TUTABKOH mepeMbrukoit 172. B muauu L2 HOpMaNbHOTO COCTOSIHUS TIEPBBIA AIICKTPUICCKUN Pe3H-
ctop 174 u nepBelii nepexatoyarens 175 coeqUHAI0TCS MOCIEA0BAaTENBHO APYT Apyry. B muuum L3 nHeHopMans-
HOTO COCTOSIHHSI BTOPOM dJIeKTpHUecKuid pe3uctop 176 u BTopoit mepekmodarensb 177 COSTUHSIIOTCS TTOCIea0Ba-
TEJNBHO JPYT APYTY.
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Korma 00a u3 mepBoro mepekitouarens 175 u BToporo nepekiovarens 177 BBIKIIOYCHBI, ICKTPUICCKAs
MOIIIHOCTh HE MOXeT TMojaBatbes K Harpy3ke 111R ot uctounuka 40 nutanus u uCTOUHUK 40 MUTaHUS HE MO-
JKET 3apsiKaThCsl TIOCPEACTBOM 3apsimHoro ycrpoiictea 200. Bo Bpemsi HopManbHOH paboTHI, T.€. TIOKa HEHOP-
MaJbHOE OOCTOATEIHCTBO HE BO3HUKAET, IMEPBBIA MEPEKIIOUATENb 175 ABIsETCS BKIIOYEHHBIM, a BTOPOM Tiepe-
KITto4yaTens 177 sSBisieTcsl BRIKIIOYeHHBIM. TakuM oO6pa3om, Harpyska 111R wmm 3apsmnoe ycerpoiictso 200, ko-
TOpOE MOJKIIIoYEHO K coeauHenuto 120, coequnsiercs ¢ uCTouHUKOM 40 muTaHus yepe3 TUHUI0 L2 HopMallbHO-
TO COCTOSIHUSL.

B mepBoM pexuMe u MEpBBIA MEPEKITIOUaTeNb 175, U BTOPOH nepekioyaTesb 177 SBISIOTCS BBIKJIIOYEH-
HbeIMH. Takum oOpasomM, Harpyska 111R, mogkmodenHas k coenuHeHHIo 120, SIEKTPHYECKA OTCOCTUHSCTCS OT
uctouyHuka 40 NUTaHUs, TEM CaMbIM BPEMEHHO OTKJIIOYasi MoJauvy 3JIEKTPUYECKOM MOITHOCTH K Harpy3ke 111R
oT uctouHuka 40 muTaHus.

Bo BTOpOM pexuMe U MepBbIi NepekarouaTens 175, u BTOpoll nepexitoyarens 177 SBIAIOTCS BKIIOYEH-
HBIMH. TakuM 00pa3oM, TOK NMPOTEKAET MO 00CUM U3 JIMHUKM L2 HOpMAaIBLHOTO COCTOSIHUA W TuHuH L3 HeHOp-
MaJIEHOTO COCTOSIHUSL U TOK, KOTOPBII OOJBIIIe TOKAa BO BPEMsl HOPMAJBLHOM paOoThI, IPOTEKACT B TUIABKOW Mepe-
MbIake 172, B pe3yapTaTe 4ero miaBkas nepeMbruka 172 mepexwuraercs. Korma muraBkas mepembruka 172 mepe-
JKUTAeTCs, 1Moadua MIEKTPUIecKoi MontHOCTH K Harpy3ke 111R ot ncrtounuka 40 muranust HEOOPaTUMO OTKITIO-
gaeTcs, TaK 9YTO KOHTpoJuIep 51 He MOXKET BOROOHOBIIATH IMO1aTy JIEKTPUICSCKON MOITHOCTH.

OTMeTHM KaK albTepPHATHBHBIN aCIeKT MO OTHOIICHHUIO K BBIIICOMICAHHOMY acIeKTy, 9YTO BO BTOPOM pe-
JKUME TIePBBINA TMepeKItodaTesib 175 MoKeT OBITh BBIKIIIOUEH, @ BTOPOH MepeKiIovaTensb 177 MOXeT ObITh BKITIO-
yeH. [lake B TakoM cirydae, KOTJa 3HaUYeHHE COMPOTHBICHHUS BTOPOTO AIIEKTPUIECKOTO pe3ucropa 176 B nocra-
TOYHOU CTENEHM MEHbIIE 3HAYEHUS CONPOTUBJICHUS MEPBOrO JIEKTPUUECKOro pesucropa 174, TOK, KOTOPHIHA
0oJBIIe TOKAa BO BpeMsl HOPMAaJIbHO padOoThI, MPOTEKAET B TUIABKO# MepeMbruke 172, B pe3yabTaTe Yero ImiaBKas
nepeMbluka 172 MOXKeT NepeKUraTbes.

OTMeTHM, 4TO SIBISCTCS JOCTATOYHBIM, YTOOBI 3HAYCHHUE CONMPOTUBIICHUS TIEPBOTO IIEKTPUICCKOTO PE3U-
cropa 174 u 3HaUeHHE CONPOTUBIICHHUS BTOPOTO AIICKTPHUYECKOTO pe3uctopa 176 OblM 3a1aHbl TAKUM 00pa3oM,
YTO TUIaBKasi IepeMbIuka 172 He TepexuraeTcs B IepBOM peKUME W TUIaBKas NepeMbrika 172 mepexuraercs Bo
BTOPOM PEXKHIME.

JIuans L3 HEHOpPMAILHOTO COCTOSIHHUS MOKET OBITh TaK Ha3bIBaEMOM JTMHHEH KOPOTKOTO 3aMBIKaHUs, KO-
TOpasi He BKIIIOYAET B ceOsl BTOPOi pe3ncTop 176 M nMeeT TONBKO CONPOTHUBICHHUE TOKOIIPOBOIAIIETO POBOIA
JUTS DIIEKTPOTIPOBOA.

B anpTepHaTHBHOM acreKTe IO OTHOMIECHHWIO K aclieKTy, WUTIOCTpUpoBaHHOMY Ha ¢wur. 3-5, cpenctro 170
Pa3bEIUHCHUS MOXET OBITh CPEJCTBOM, BBHIMIOJIHCHHBEIM C BO3MOXXHOCTBIO BBITIOJIHCHHS TOJIBKO MEPBOTO PEIKH-
Ma, B KOTOPOM I0/1aya 3JIeKTpuueckoi MomHocTu K Harpy3ke 111R ot uctounuka 40 nmutaHus BpeMEHHO OT-
KJII0YaeTCsl, TAK YTO KOHTPOJUIep 51 MOKeT BO30OHOBIATH MOJady 3JIEKTPUYECKOH MOIIHOCTH. B aTOM ciyuae
cpeactBo 170 pazbeqUMHEHMS BKIIOYAET B c€0sl TOJIBKO €IMHCTBEHHBIN ITEpPEKIIoYaTeb 1, CIeI0BaTeNbHO, Cpel-
cTBO 170 pa3peMHEHN MOXKET HE BKIIIOYATh B Ce0sI IUNIABKYIO MepeMbIuky 172.

Kpowme Toro, cpencreo 170 pazbenuHEHHs MOKET OBITH CPEACTBOM, BBIIIOJIHEHHBIM C BO3MOKHOCTBIO BBI-
MTOJIHEHUS TOJIBKO BTOPOTO PEXHMMa, B KOTOPOM IMojaua 3JIeKTpruueckoil MoutHocT K Harpy3ke 111R oT ucrou-
Huka 40 TMUTaHUS HEOOPAaTUMO OTKIIOYACTCS, TaK YTO KOHTpOJUIep 51 He MOKET BO30OHOBIATH MOAAYy SJIEK-
TpUYECKOH MOITHOCTH. B 3TOM ciydae cpeactBo 170 pasbequHEHHS MOKET HE BKIIIOYATh B ceOs MEpPBHIN Tepe-
kioyatens 175.

B xagectBe npyroro mpumepa cpeactBa 170 pasweawmHEHHS MOXeT ObITh wucmonb3oBaH DC-DC-
npeoOpaszoBaTenb. UTOOBI mepexurath IJIaBKyro nepeMbluky 172, Beixoguoit Tok DC-DC-npeobpasoBarens
VIpaBISETCS TaK, YTO TOK, PAaBHBIN WK OOJBIIIC 3HAYCHUS TOKA, KOTOPOE TPeOyeTcs, YTOOBI IEPEKUTATh ILIaB-
KYyIO IepeMbIuKy 172, MOXKeT pOTeKaTh B IUIABKOM nepeMbruke 172.

Wuranstop 100 BKycoapoMaTHUECKOTO BEIECTBA MOXET BKIIIOUATh B ce0sl CPEICTBO OLEHKU JETPaJalliy
UCTOYHHWKA MUTAHUS [UIS OLCHKHU JCTPAJallié COCTOSHUS (Cpoka ciry:kObl) uctounuka 40 muranus. CpeacTBo
OIICHKH JICTPAJallid MCTOYHUKA ITUTAHUS MOXKET OBITh JTIOOBIM M3BECTHBIM CPEACTBOM, TAKUM KakK, HAIIPUMED,
croco0 WHTETPUPOBaHUS TOKAa. B KauecTBe KOHKPETHOTO NPHMEpa CPEICTBO OIEHKH AETPaJalliil MCTOYHHKA
MUTAaHUS MOJKET OICHMBATH AETPAIAldI0 COCTOSHHA MCTOYHHKA 40 MUTaHHMS NOCPEICTBOM BBIUHCICHHUS CyM-
MapHOTO MHTETPUPOBAHHOTO 3HAYCHHS TOKA, 3apsHKAEMOT0 MU Pa3psHKaeMoro IMOCpEACTBOM HeTouHuKa 40 1H-
taHust. OTMETHM, YTO BMECTO crocoba MHTETPHPOBAHUS TOKA CPEACTBO OICHKH AETPajallii MCTOYHHUKA ITHTa-
HUSI MOKET OLICHUBATh JETPaJalldio COCTOSIHUSA HcToYHUKA 40 MMTaHWS Ha OCHOBE YBEIIMYCHHS BO BHYTPEHHEH
TeMIeparype UCTOYHHKA 40 MUTaHUS W U3MEHEHHs, TAKOTO KaK YMEHBIIICHHE B 3HAUCHHUH HIIEKTPHIESCKON MOII-
HOCTH Y 3HAYCHHUW HATIPSHKCHHUS, BEIBOJUMBIX M3 UCTOYHHUKA 40 MUTAHUS, KOTOPHIC aCCOIMUPYIOTCS C YBEIIAYE-
HHUEM B UMIIeJJaHCe UCTOYHUKA 40 MUTaHUS.

Kontpomtep 51 MoxkeT OBITh CKOHPHUTYPUPOBAH C BO3MOKHOCTBIO BBITIOJIHEHHSI MHOXKECTBA pabOUYHX peKu-
MOB. Pabourie pexrMBI BKITIOUAIOT B Ce0sl, HAIPUMED, PEKUM TIOJa4H MUTAHKS U PEXKHUM 3apsakd. Pexxum momaun
MUTAHUS SBICTCSA PEKUMOM, B KOTOPOM JIICKTPHUYECKAs MOIIHOCTh MOXKET MmojiaBathcst K Harpys3ke 111R ot uc-
TouHuka 40 nuranus. Pexxum 3apsaxu ABISETCS PEXKUMOM, B KOTOPOM 3apsaHoe ycTpoiictBo 200 MoxeT 3aps-
’KaThb UCTOUYHUK 40 MUTaHUS.

Huramsarop 100 BKycoapoMaTHIECKOTO BEIIECTBA MOXKET BKIIOYaTh B cebs netextop 20, ckoHpHUTypupo-
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BaHHBIN, YTOOBI 0OHAPYKMBATH OTEPALIUIO IS MCIoIb30Banus Harpy3ku 111R. [lerekrop 20 mpeamnoyTuTensHO
IpeaycMaTpuBacTcs B aKKyMyisiTopHoM Oitoke 112. Curnan ot nerektopa 20 MokeT OBITh OOHapy>keH KOH-
TpoJutepom S1.

Jlerextop 20 MOkeT OBITH JATYNKOM BJIIOXa, CKOHPHUTYPHPOBAHHBIM, HANpUMeEp, 4TOObI OOHApPYKUBAThH
BIOX M3 MYHIIITyKa HHTaNsATOpa 100 BKycOapOMaTHYECKOTO BEIIECTBA IOJIb30BaTeNeM. J[aTunk BIoxXa MOXKET
06ITh MEMS (MUKpO3JIEKTpOMEXaHWIECKass CUCTEMA) JaTINKOM, UMEIOIIMM KOHICHCATOP, W BBIBOJUTH 3HAUC-
HUE, YKa3bIBAIOIIee eMKOCTh KOHJIEHCATOpa (HalpuMep, 3HaUYeHUE HATPSHKEHUS ), COOTBETCTBYIoMee AU hepeH-
[IIaTFHOMY JTaBJICHHUIO, BEI3BAHHOMY B IIPOTOYHOM KaHaJe JeHCTBHEM BIoXa. BEIX0IHOE 3HAYEHHE MOXKET OBITh
pacrio3HaHo Kak JaBJICHUE MM MOXKET OBITh Paclo3HaHO KaK PacXoJl B AUHUIY BPEMEHH WM CKOPOCTh ITOTOKA.
Bwmecro matumka Boxa neTekTop 20 MOXKET OBITh CKOH(PHUIYPHPOBaH, HAIPUMED, U3 HAKUMHOHN KHOIIKH, KOTO-
past OOHapyKHBAaET, KOT/a IT0JIb30BATEIh HAXKIMACT KHOTIKY.

Wuranstop 100 BKycoapoMaTH4eCKOr0 BEUIECTBA MOXET BKIIOYaTh B ceOst cpeactBo 30 yBemomiIeHUS.
Cpencrteo 30 yBeqOMIICHHS MIPEANOYTUTEIBHO TPEIyCMaTpPUBAECTCsl B aKKyMylsiTopHOM Oioke 112. Ipumepsr
cpenctBa 30 yBeIOMIICHUS BKJIFOYAIOT B ceOst cBeTomM3Mydaromuii quoy tuna LED, yeTpolicTBO BBIBO/IA TONIOCA U
3ByKa W YCTPOMCTBO TaKTHJIBHON 0OpaTHOH cBs3u Trma Haptics. Korma ycTpoicTBO omnrymaemMoi oOpaTHON CBsI-
3H HUCTIOJB3YETCA B KaueCTBE CPEACTBA YBEIOMIICHHS, YCTPOMCTBO OLTYyIIaeMOW OOpaTHOHM CBS3M BKIIOYACT B
cebs1, HampuMep, BHOPHUPYIOUIMA 3JIEMEHT W BBHINTONHSAET yBEJOMJICHHE, MepeaaBas BHOPAIMIO MOIH30BATEINIO.
KonTtpomnep 51 moxer ynpaBnsats cpenctBoM 30 yBeTOMIICHHS, YTOOB YBEIOMIISATH MTOJIB30BATENS O Pa3ININH B
pabouem pexxuMe MHTAIISATOpa BKyCOapOMaTHIECKOTO BEIIECTBA M HEHOPMAIbHOCTH, BOSHUKAIOIIEH B HHTAJISTO-
pe BKyCOapOMaTHYECKOTO BEIIECTBA.

[epexos B pe:KUM MMOIa4X TUTAHUS WITH PEKUM 3apSAKH.

®ur. 6 nroCcTPUpPYET NpUMEp MOCIEN0BATENLHOCTH YIIPABICHUS I Ilepexoa B pexkuM M1 nogaun mu-
TaHUs U pexuM M2 3apsaku.

Konrpomnep 51 nabmonaer curnan npoOyxnaenus. Korma curHan npoOy»KIeHHST HaXOJUTCS Ha IIEPBOM
ypoBHe, KoHTpouiep 51 mepeBoaut mporece Ha 3tan S30 (3ran S10). Konrpomnep 51 ompenenser, oOHapyKu-
BaeT Ju aetektop 20 neiicTBue s ucronb3oBanus Harpy3ku 111R (atam S30). Korma getextop 20 oOHApYy)H-
BaeT JeicTBHe I ucnoyib3oBanus Harpy3ku 111R ("/la" ma atane S30), konTpomtep 51 mepeBoaut padounii
pexnM B pexxuM M1 momaum muranus. Korma perektop 20 He oOHapyKWBaeT NEHCTBUE ISl MCIOJB30BaHUS
Harpy3ku 111R ("Her" na satane S30), koutposmep 51 Bo3Bparaer nporiecc k atamy S10.

Korma curaan npoOyskeHUsI HaXOAUTCS Ha BTOPOM YPOBHE, KOHTpoJIep 51 mepeBoauT paboduii pexuM B
pesxam M2 3apsinku (3tam S20).

OtMeTnM, 9TO (6€3 OTpaHHYECHUS ITUM IPUMEPOM) KOHTpOJUIep 51 MOKET MepeBOANTh PabOUUid PEKUM B
pexxum M1 nogaym nuTaHus Ha OCHOBE KaKOTO-THOO CHTHANA, YKa3bIBAKOIIETO, YTO Harpy3ka 111R npucoenuneHa
K coeauHenuto 120 akkymyinsitopHoro 6ioka 112. AnamorumdyHo kKoHTposuiep 51 MoxeT nepeBoauTh pabounii pe-
JKHUM B pexxnM M2 3apsiiki Ha OCHOBE KaKOTO-JIM0O CHrHaIa, yKa3bIBaIOIIETo, YTo 3apsiaHoe ycrpoiicTtBo 200 mpu-
COeIMHEHO K coenuHenuo 120 akkymyssitopHoro 6moka 112.

PexuM moaun nutaHus.

@wur. 7 - 310 OJI0K-CXeMa IMOCIeA0BATEIFHOCTH OTEPaiid, ILTIOCTPHUPYIOUIAasi pEKUM HOJaud MHTAHHUS CO-
TJIACHO OJHOMY BapHaHTY ocymiecTBIeHHs. Korma mepBoe yciloBHE yIOBIETBOPSIETCS B peXUMeE IMOAAYH MHTA-
HUs, KOHTpoJutep 51 BrimouaeT nepeximodarens 140 (aram S102). Korga nepexmrouarens 140 Bkimogaercs, mo-
Jlada SJIEKTpHIecKod MomHoCcTH K Harpy3ke 111R ot ncrtounuka 40 nuranus HadunHaeTcs. BeIxomHOE HANpsiKe-
HUe ucTouHnka 40 TUTaHUS MOXKET OBITh coXpaHeHO B KoHTpoJutepe 51 (3tam S100), mpexae dem mepexiroda-
tenb 140 Brimroyaercst. OTMETHM, YTO BEJIMYMHA AJIEKTPUYECKON MOIIHOCTH, KOTOpast TOJDKHA IT0JaBaThCs K Ha-
rpy3ke 111R ot ucrounnka 40 nmutaHus, MOXKET HEOOs3aTENBLHO peryianpoBarhes. Hampumep, BenndanHa amek-
TPUUYECKON MOIITHOCTH, KOTOpasl NOJIXKHA MoAaBaThes K Harpy3ke 111R ot ucrounuka 40 nuTtaHus, MOXKeET pery-
JMPOBATHCS] TIOCPEICTBOM IIMPOTHO-UMITYJILCHOTO perynupoBanusi. KoadduiuenT 3amosHeHus: OTHOCUTEIBHO
JUTMTEIIFHOCTH HMMITYJIbCa MOXET ObITh 3HaueHHeM MeHbIne 100%. OTMeTHM, YTO BEIHMYMHA SJICKTPUUCCKON
MOIITHOCTH, KOTOpas JOJDKHA MoJaBaTthes K Harpy3ke 111R ot ucrounmka 40 muTaHus, MOXKET PEryIHPOBATHCS
MOCPENICTBOM YaCTOTHO-UMITYJTECHOTO PETYJIMPOBAHHS BMECTO ITUPOTHO-UMITYIIBCHOTO PETYIHMPOBAHUS.

B mHacrosimem BapuaHTe OCYIIECTBIICHHS IIEPBOE yCIOBHE MOXKET OBITH YCIOBHEM, OCHOBaHHBIM Ha OOHa-
pYXKeHUH OeHCTBUS ISl UCIIOJIb30BaHMs Harpy3ku 111R. B kadecTBe KOHKPETHOTO MpUMeEpa MEPBBIM YCIOBHEM
MOXeET OBITh TO, YTO NEUCTBHUE IS UCTIONb30BaHus Harpy3ku 111R oGHapykuBaetcs. B 4acTHOCTH, KOHTPOJI-
nep 51 Bkmoyaer mepekmoyatens 140, korma merekrop 20 oOHapyXUBaeT ACHCTBHE ISl MCIOJBL30BAHUS Ha-
rpy3ku 111R. Korga merexrop 20 sBisiercs, HampuMep, JaTINKOM BIOXa, KOHTpoywiep 51 BKIIIOYAeT MEPEKITo-
yarenb 140, korga JaT4vMK BIOXa OOHAPYKHMBaeT NeiicTBUE BIOXa monb3oBaTelns. Korma merektop 20 siBiuseTcs
HAXKUMHOW KHOTIKOWM, KOHTpoiutep 51 BkitovyaeT mepekitodarenb 140, korma Ha)KUMHasl KHOTIKa 0OHApYKUBACT,
YTO MOJIb30BaTENIh HAKUMACT HAXKUMHYIO KHOIIKY.

BMecTo BBIIEONMMCaHHOTO KOHKPETHOT'O NPHMEPA MEPBBIM YCIOBHEM MOXET OBITH TO, YTO JIEHCTBHE IS
ucronb30BaHus Harpy3ku 111R oOHapykuBaeTcsi M JONOJIHUTENIBHO YIOBIETBOpSETCS Apyroe yciosue. Ha-
npuMep, korza netekrop 20 oOHapyKUBaeT AeicTBHE Ul Mcnosb3oBaHus Harpy3ku 111R u ycnosue Toro, 4ro
TI0JTF30BATENb HAKUMAET HAKUMHYIO KHOIIKY, YIOBJIETBOPSIETCS, KOHTpoiuiep 51 BkmovaeT nepexmoyarens 140. B
KadecTBe JPYroro mpumepa, koraa aetektop 20 oOHapyXuUBaeT NeHCTBHE IS MCIIOJBb30BaHusS Harpy3ku 111R u
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yCIOBHE TOTO, 4To Harpy3ka 111R ayreHTnuIMpyercs, yaoBIeTBOpsAETCS, KaK OMUCAHO HMDKE, KOHTposuep 51
BKJIIOYaeT nepexoyarens 140.

Brixogable HanpspkeHUS ucTouHrKa 40 MUTaHUS OOHAPYXKHUBAIOTCSA NeTeKTopoM 160 C mpenBapuUTEbHO
OTIpEJICICHHBIM UHTEPBAJIOM, MPEKJE YeM dJIEKTpHIecKass MOITHOCTh moaaeTcst kK Harpyske 111R (momaua nura-
HUs paboTaeT B yCIOBHUAX 0e3 Harpy3KH) M MOKa JJIEKTPUIECKas MOIIHOCTh MojaeTcs K Harpyske 111R (mogada
MUTaHUs paboTaeT B yCJIOBUAX Harpy3ku). OOHapyKeHHBIC BBIXOIHBIE HANpsOKEHWs HCTouHWKa 40 muTaHUS
coxpanstroTcs B kKoHTpoJuiepe 51 (aramsr S100, S104, S106 u S108). BeixogHoe HanpshkeHne ucTodHmnka 40 mm-
TaHWs1, KOTOpoe OOHapykuBaetcs AeTekTopoM 160 Bo Bpems pexknma M1 mogaum muTaHus, COXpaHsIeTcs B Ta-
MSTH, IPEeAYCMOTPEHHON B KOHTposepe 51.

B Hacrosimem BapuaHTe OCYIIECTBJICHHUS BO BpeMs pexxuMma M1 monmaum nutanust KoHTposutep 51 Moxker
BBITIOJIHATh HA OCHOBE BEJIMYMHBI W3MEHEHHS B BBIXOJHOM HaNpsHKEHUH HUCTOYHMKA 40 NMHUTaHUS B KaXKIAOM
Ipe/IBapUTEIbHO OINPEIEJICHHOM IIEpHoJie BpeMeHH B pexxume M1 monmaum muraHus OTAENbHOE YIpaBlICHHE,
OTJIIMYHOE OT IOJIauH JIEKTPUIECKON MOITHOCTH K Harpy3ke 111R. B kauecTBe nmprMepa oTnenbHOE yIIpaBieHUE
MOXeT OBITh, HaIIpUMep, mporeccoM ayreHTHdukanuu Harpy3ku 111R (atanm S110).

Kaxk nnmoctpupoBano Ha ¢ur. 8, B mporecce ayreHTHGUKAIUU Harpy3ku 111R, B 94acTHOCTH, KOHTPOJI-
nep 51 ompenensier, BKIIOYEHA JIM BEIMIMHA W3MEHCHHS B BBIXOJHOM HANpsDKCHUHW MCTOYHMKA 40 mMUTaHus B
KaXXIOM TIPEeIBApHUTEIBLHO OMpPENCICHHOM BPEMEHHOM IEpPHOJE B MPEABAPHUTEIHHO OIPEIeSICHHBIN Iuama3oH
(atamr S200). 3aech caenyeT OTMETUTh, YTO BEIMYMHA U3MEHEHHUS B BHIXOJHOM HaNpsOKEHUU HCTOYHWKA 40 mmH-
TaHUS B KaXXJIOM IPEABAPUTEIHHO ONPEIEICHHOM BPEMEHHOM IIEPHOJE MOXET COOTBETCTBOBATH PA3IHMUYHIO Me-
KAy BBIXOJHBIM HalpsDKeHHeM, korna Harpyska 111R cHaGxkaercst sHepruen, U BBIXOIHBIM HaIPsDKCHUEM, KO-
rna Harpyska 111R He cHaOxaeTcst aHepruei.

Korpa BennunHa M3MeHEHHUS B BBIXOJAHOM HaNpsDKCHUM UCTOYHHKA 40 MUTAHMS B KaXKIAOM IPEIBAPUTEIb-
HO OTpeJeTIEHHOM BPEMEHHOM IEPHOJIE COACPKHUTCS B MPEIBAPUTEIHHO OINpE/CICHHBIN TUana3oHe, ayTeHTH-
¢uxanms Harpysku 111R nponmomkaercst (3ran S202) u mpouecc nepexoauT K astamy S112 B pexxume nomadu
MUTAHUS.

Korpa BennunHa n3MeHEHHS B BBIXOJHOM HANPSHKCHUN MCTOYHHWKA 40 MHTAaHUS B KOKAOM IMIPEaBApUTEIh-
HO ONpEICICHHOM BPEMEHHOM IIEpHOJe HE COMACPKHUTCS B MPEABAPHTEIBHO OINPENEIIEHHOM IHaIra3oHe, Iepe-
kmodaTens 140 BeikmoyaeTcs (3Tam S206) u ayrenTrduKanys Harpy3ku 111R otmensercs (aram S208). Korma
ayreHTu(ukanus Harpy3kd 111R otMmensercs, KoHTposutep 51 MOXET yBeIOMIIATh TOIb30BaTENs 00 ATOM (ak-
Te (3Tam S210). YBegoMIieHHE MOJTb30BATEII0 MOKET OBITh BRIITOJIHEHO cpeAcTBOM 30 yBETOMIICHHUS.

B coctosinuu, B kKoTOpoM ayTeHTH(UKamus Harpy3ku 111R oTMmeHseTcs, SBASETCS MPEANOYTUTETHHBIM,
4yT00OBI KOHTpOJUTEp 51 He BKiIoYan nepekitoyaress 140, naxke korga nerektop 20 oOHapyKHBaeT IeHCTBHE IS
ucrosb3oBanus Harpy3ku 111R, T.e. 9TOOBI yIeKTpHUUecKast MOIIHOCTh He IoAaBaach K Harpyske 111R.

[Tocne Toro kxak ayrentu¢ukanus Harpy3ku 111R ormensiercs, koHTposzep 51 MOKeT BBINOIHATH IIPO-
1ecc NoBTOpHOHU ayTeHTH(uKamu Harpy3ku 111R (aTanm S214), korna oOHapy)kuBaeTcst AeficTBUE BO30OHOBIIE-
HUA (CUTHAJ BO30OHOBIEHHS). B wacTHOCTH, KOT]a OOHapy>KHBaeTCs CUTHAN BO30OHOBNeHHUs (9Tan S212), KoH-
Tpoutep 51 BritodaeT nepexmodarens 140 (aran S213) 1 0OHapyKHMBaeT BBIXOHOE HaNpsDKeHHE ncToyHuka 40
MUTaHUS C TIPEIBAPUTEIBHO OINPEISIIEHHBIM HHTEPBAIOM. 3aTeM, KOT/Ia BeTMYWHA W3MEHEHHS B BBIXOIHOM Ha-
NpSHKCHUH UCTOYHUKA 40 MUTAaHUS B KaXKAOM IIPEIBAPHUTEIBHO ONPEACICHHOM BPEMEHHOM MEpHOE HE COoMIep-
KUTCA B TPEIBAPUTEIHHO ONPEACICHHOM JAWala30He, yBEIOMJICHHWE IIONB30BATEIIO  BBIMIOJHACTCS
(atam S210), B To e BpeMs coxpaHss ayTeHTH(uKauio Harpy3ku 111R B otmeHeHHOM cocTostHun. OTMETHM,
4TO, KOTJa TIepeKIIouaTeNb BKItoYaeTcst Ha dtane S213, 9To0bl 00HapyKUBATh N3MEHEHUE B BBIXOIHOM HaIpsi-
JKEHUH MCTOYHMKa 40 HUTaHMs, SBISETCS MPEANOYTHTENIBHBIM COKPAIATh BpeMsl CHaOKEHHs SHEpTUeH M or-
paHMYNBATh AIIEKTPUUECKYIO MOIIHOCTD, KOTOpas JOJDKHA HoAaBaThes K Harpys3ke 111R ot ncrounuka 40 nura-
HHS TOCPEACTBOM IIMPOTHO-MMITYJICHOTO PETYJIMPOBAHUS MM YaCTOTHO-UMITYJIHLCHOTO PEryJIMPOBaHUS, TaK
YTO UCTOYHHK a’3p030JIsl HE PacCHbUIETCS MOCPEACTBOM TOKa, IMpoTeKatomero B Harpyske 111R. Ipyrumu cio-
BaMH, SIBJISICTCS MPEANOYTUTEIBHBIM BKJIIOYATh Nepexioyatensb 140 Ha KOPOTKOE BpeMsi, Tak 4TO dJIEKTpUye-
CKasl MOIITHOCTh, MEHBINAS 110 CPAaBHEHHIO C AJICKTPHUECKOH MOIIHOCTBIO, KOTOpas JOJDKHA IOJaBaThCs K Ha-
rpy3ke 111R, nomaercs, korjga UCTOUHHUK a3pO30JIsl PACHbUIAETCS B peKUME 1M0Ja4l TUTaHUSI.

Korga BenmdrHa n3MEHEHHS B BBIXOJAHOM HANPSDKEHHH MCTOYHUKA 40 MUTaHMA B KOKIOM IpEIBapUTEIHHO
OTIPEZIETICHHOM BPEMEHHOM IIEPHOJIE COACPIKUTCA B IPEIBAPUTEILHO ONpPEIeSICHHOM JAnana3oHe, Harpyska 111R
ayreHTHGHUIUpYeTCs (3Tanm S216), pekuM oYM MUTAHUS HAYHMHASTCS. 37eCh CIIEAYeT OTMETUTh, YTO BEIMIMHA
W3MCHEHHS B BBIXOJHOM HANPSDKCHUH UCTOYHHKA 40 MUTAHWS B KAXKIOM TNPEIBAPUTEIHHO ONPEICIICHHOM Bpe-
MEHHOM II€pHOJIeé MOKET COOTBETCTBOBATH PA3IMUMI0 MEXKIY BBIXOAHBIM HampspkKeHueM, korga Harpyska 111R
CHa0>kaeTcsl SHEpIHe, N BBIXOAHBIM HalpsbKeHHeM, Koraa Harpyska 111R He cHaGxaeTcs sHepruei, mocie To-
T'O KaK 00Hapy»XKMBAEeTCsl CUTHAJI BO30OOHOBJICHHS.

JleiicTBre (curHai) BO30OHOBIICHHSI MOXKET OBITh CHTHAJIOM, TTOJTy4E€HHBIM ITOCPEICTBOM OOHAPYKEHHS TO-
ro, urto Harpy3ka 111R MOBTOpHO MOAKIIOYAETCS, CUTHAJIOM JUIsi OOHAPY)KEHHs TOTO, YTO HAKMMHAS KHOITKA
Ha)KMMaeTCs! MPEIBAPUTEIHLHO OIPEAEICHHBIM 00pa3oM, CHIHAJIOM, MOJYYEHHBIM ITOCPEICTBOM OOHApYKEHHS
JEWCTBHS BIOXA IPEIBAPUTEIIBHO ONPEeIeHHBIM 00pa3oM, CUTHaja, OIy4YeHHOTO IIOCPECTBOM OOHApYKEHUS
3aBEPIICHHUS OJHOTO NEHCTBHUS 3aTSDKKH, FIIH T.11.

Aytentudurarms Harpy3ku 111R MOXKET BBITOIHATHCS, YTOOBI ONPEIENATh, HATPUMEP, MOXKET Jii 6ok 111
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PaCIBIICHUS, TTOAKIFOUCHHBIA K aKKyMYJIATOPHOMY OJIOKY 112, OBITH MCIIONB30BaH. B BBIICOMICAHHOM acIeKTe,
Korna ayreHTH(uKanus Harpy3ku 111R ormensiercs, Hanpumep, KoHTpoiuiep 51 onpenenser, uto Harpyska 111R,
MOJKITIOYEHHAA K aKKyMYJISITOpHOMY OJ10Ky 112, He MOKeT OBITh HCIIOJI30BAaHA, H MOXKET ITOJICKA3bIBATh 3aMEHY
Harpy3ku 111R. Korma BenmnumHa w3MeHEHHS B BBIXOJHOM HAIPSDKEHHHM HCTOYHWKA 40 THTAaHUSA B Ka)XIOM
MPEIBAPUTEIHHO ONPEAETICHHOM BPEMEHHOM IepHoJie MPEBbIMIAeT JOMYCTHMBIA THAaNa30H, HalpuUMep, KOH-
Tpojutep 51 ompexpenset, uro Harpy3ka 111R merpamumpoBana, m MOXET OTMEHATh ayTEHTHU(PHUKAIINAIO, YTOOBI
MOJICKa3bIBaTh 3aMeHy Harpy3ku 111R. AnpTepHaTHBHO, KOT/Ia HEAyTCHTHYHBIA OJIOK pacIbLICHHS, HMEIOIINAN
BEIMYHMHY TaCHIS HAPSDKCHNS, OTIMYHYIO OT BEJIMYMHBI TaICHUS HANIPsDKEHHS ayTeHTHaHoro Oioka 111 pac-
MBUICHUS, TTOJKITIOYACTCS K aKKyMYIATOPHOMY ON0Ky 112, koHTpoiep 51 oTMeHsSeT ayTeHTH()HUKAINIO, YTOOBI
MOJCKa3bIBaTh 3aMEHY HEayTEHTUYHON Harpy3Ku ayTeHTU4HOM Harpyskoit 111R.

B mpomecce ayreHTHQHKAIMU HATPY3KH, Korja ayTeHTH(uKarms Harpy3ka 111R  mpomomkaercs
(aranm S202), nponecc nepexoaut k sramy S112 pexxuma nmogauu nutanust (cMm. ¢ur. 7). Ha srane S112 kon-
Tpoiuiep 51 ompenenser, ObLT JU OOHAPYKEH MOMEHT OKOHYAHHUS MMOJAYU IJICKTPUUCCKOW MOIIHOCTH K Ha-
rpy3ke 111R. Korma MOMEHT OKOHYaHUsI OOHapy>KHBaeTcs, KOHTpoiulep 51 BEIKIIOUaeT mepekmodarens 140,
9TOOBI 0’KHIATh, TTOKa CICAYIOIIAas Moiada dIeKTPUIECKO MOITHOCTH K Harpy3ke 111R He HadHeTcs, B TO ke
BpeMs mojaepkuBas pexuM M1 momaun nuranus. Kornma BeimeonrcaHHOE TEpBOE YCIOBHE YIOBIETBOPSIETCS
CHOBa, KoHTpoJuIep 51 Bkmodaet nepekimodarens 140 (atambr S100 n S102) 1 MOBTOPSAET MPOIECCHI ITOCIIE 3Ta-
moB S100 u S102.

MoMeHT OKOHYaHUS MOAaYr dIEKTPUIECKONH MOIIHOCTH K Harpy3ke 111R MoxeT ObITh MOMEHTOM, KOT/a
00OHapy>XUBAeTCsA, YTO TPEABAPUTEIHHO OIMPEACIICHHOE BPEMS MIPOIILIO C TeX MOp, KOT/Ia Mofada MIeKTPHIECKON
MOIIHOCTH K Harpy3ke 111R Hauanace. AnpTepHaTHBHO MOMEHT OKOHYAHUSA MOAAUU IIEKTPUIECKON MOLUTHOCTH
K Harpy3ke 111R moxer ObITh MOMEHTOM, Korja JierekTop 20 oOHapyKuBaeT 3aBeplleHHE ACHCTBUS JUIS HC-
nosib3oBanus Harpy3ku 111R. Korna gerexrop 20 siBisiercsi, HanmpuMep, JaTYMKOM BJI0Xa, MOMEHT OKOHYaHUS
MOJIAYH AJIEKTPUYECKOW MOIIHOCTU K Harpy3ke 111R MoxeT ObITh MOMEHTOM, KOT/Ia aTYHUK BIOXa OOHAPYKH-
BaeT 3aBepIlEeHUE NeMCTBUS BAOXA TONb30BATENS.

IIpensapurensHO onpeeaeHHBIN TUamna3oH.

Brimeonvcansblil IpeABApUTENBHO ONPECICHHBIN IUana3oH 3a/1aeTcs Ha OCHOBE HOPMaJIbHOM BEJIMYUHBI
najieHus HanpspkeHus Harpys3ku 111R. B gacTHoCcTH, HIM)KHEe MpelielbHOE 3HAUYCHHE B MPEABAPUTENILHO OIpe-
JISIICHHOM JHaIa30He MOXKET OBITh 33aHO KaK 3HaUCHHE, MEHBIIIEE 110 CPAaBHEHHIO C Pa3HUICH (BETHIMHON ma-
JIEHUST HATIPSDKSHMS) MEXTy HampsDKEHHEM, KOTIa dJIEKTpUIecKas MOITHOCTL He moaaeTcs kK Harpyske 111R, u
HanpsOKEHUEM, KOTIa DJIEKTpUYecKas MOIIHOCTh mofaeTcs K Harpy3ke 111R. AnpTepHaTHBHO HUKHEE MPEACITh-
HOE 3Ha4YCHHUE B NPEIBAPUTEIFHO OINPEAEICHHOM JIUana3oHe MOXKET OBITh 3aJlaHO KakK 3HaYCHUE, MEHBIIEE 110
CPaBHEHMIO C BETUYMHON YMEHBIIEHUS BHIXOJHOIO HAMPSKEHUSI UCTOYHUKA MUTAHUS B KaXIOM IpeBapUTEIIb-
HO OIpe/IeJICHHOM BPEMEHHOM IMEPHOJIE B PEXKUME MOAAYN MUTAHUS B COCTOSIHUHU, B KOTOPOM ayTEeHTHYHAsI HOP-
ManbHas Harpy3ka 111R mogkmrouena k coeguneHuro 120. B aToM cimydae, koraa ayTeHTUYHAs HOpMalbHas
Harpy3ka 111R moaxmouena k coeaunenuto 120, BenrMunHAa U3MEHEHUS B BBIXOJAHOM HANPSHXKEHUU MCTOYHHKA
MUTaHUS OOJIBIIEC HUKHETO MPENSIIbHOTO 3HAYCHUS B MPEIBAPUTEILHO ONPEACICHHOM IHAIa30HE U, CIeI0Ba-
TEJNBHO, COCPKUTCS B TIPEIBAPHUTENBHO OINPENCICHHOM ANana3oHe, B Pe3yIbTaTe Yero PEeXXHIM IOIaYH MHTaHHS
MOJKET MPOJIOIDKATHCS.

C npyro#t CTOPOHBI, KOTZIa HeayTeHTHYHAs Harpy3Ka WM CHIHHO JeTpagupOBaBINas Harpy3Ka MOJKIIOYe-
Ha K coequHeHio 120, BenmmurHa U3MEHEHUS B BBIXOTHOM HANpSKEHUU NCTOYHUKA TTUTAHUS HMEeT TEHICHIIUIO
MOKa3bIBaTh 3HAYEHHUE, OTIUYHOE OT 3HAUYCHHS B cllydae, KOrja ayTeHTHYHas HopMaibHas Harpy3ka 111R moa-
KioyeHa k coequHenuo 120. Korna ucnonb3yeTcs HeayTeHTUYHAsI Harpy3Ka, HalpuMep, BeIMUMHA U3MEHEHUS
B BBIXOJHOM HAIPsDKEHUU MCTOYHWKA MUTAHUS MOKA3bIBAET YHUKAJIbHBIE 3HAUEHHUS, TaK KaKk 3HaYEHHUE COIpPO-
TUBJICHUS] CAMOW HEayTeHTHYHOM HArpy3KH OTIUYAETCS OT 3HAUCHHSI CONIPOTUBIICHUS ayTEHTUYHON HArpy3Ku, U
HapYIICHHE KOHTAKTa MPOMCXOIUT B coenuHeHuu 120. AyTeHTHUKAIWS HEayTCHTUYHOW HArpy3KA MOXKET
OBITh OTMCHEHA, €CITH MPEIBAPUTEIILHO ONPEACICHHBIN THANAa30H 3a1aeTCs, YTOOBI MCKIIOYATh 3TH YHUKAIbHBIC
3HAYCHHS ¥ BKIFOYATh B CCOS BEIMYMHY YMEHBIICHUS BBIXOJHOTO HANPSHKCHUS MCTOYHHKA MUTAHUS B KAXKIOM
TpeIBApUTEIHHO OTPEACTICHHOM BPEMEHHOM MEpHOJe B PSKUME MOJAYN TUTAHUSA B COCTOSHUH, B KOTOPOM ay-
TEHTUYHAss HopMajbHas Harpyska 111R momkmiouena k coemgmuenuto 120. 3HadyeHWE COMPOTHUBIICHHS CHUIHHO
JeTpaaupOBAaBIICH HArPy3KH ITOKA3bIBAa€T HCHOPMAIBHOE 3HAUCHUE, KOTOPOE SBISICTCS 3HAYCHHUEM, CHIBHO OT-
JMYAIOMKAMCS OT 3HAYCHHS HOPMAIBHOW HATPY3KH, XOTS MOIKIIOYEHA ayTeHTHYHAs Harpyska. AyTeHTH]HKa-
IIUSl CHJIBHO JIeTPaafpOBAaBIIeii HATPY3KHA MOKET OBITh OTMEHEHA, €CJIH MPEIBAPUTEIHHO ONpPEAeNICHHbIH Irara-
30H 3aJaeTCsl, YTOOBI UCKIIIOYATh 3TO HEHOPMAIbHOE 3HAUCHNE M BKJIIOUATh B c€0s1 BEIMYNHY YMEHBIICHHUS BEI-
XOJIHOTO HANpPSDKEHUS] UCTOYHHKA MUTAHUS B KaXXJIOM IMPEIBAPUTENILHO ONpeNeIeHHOM BPEMEHHOM IMEPHOJIE B
pexuMe MoJaul MUTAHHUS B COCTOSIHUHU, B KOTOPOM ayTeHTHYHas HOpMaibHas Harpy3ka 111R moxakitoueHa k
coequHeHuto 120.

PexuM 3apsaku.

®ur. 9 - 310 GIIOK-CXEMa IMOCIIEA0BATEILHOCTH Ollepaliii, WILTIOCTPUPYIONIAs PEXUM 3apsiIKH COTJIACHO
OJIHOMY BapHaHTy OCYILECTBJICHU. SIBIsSEeTCS MPeANOUYTUTENbHBIM, YTO KOHTpoJUiep 51 BKIIIOYAeT Mmepexiioya-
TeJb, KOT/Ia BTOPOE YCIOBHUE, OTIMYHOE OT BBHIIICONICAHHOTO TIEPBOTO YCIIOBHS, YAOBIETBOPSETCS B pexxume M2
3apsaaku. T.e. YCIOBHS AN BKIIOYECHHUS MEPEKITIOUATENS Pa3IHdaroTCd MEXAY PEXIMOM 3apsAKd H PEKHMOM
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nmojauu nuTaHus. Tak Kak yCIOBUS IS BKIFOUCHUS nepekirouaTens 140 pa3nuyaroTcs MexIy peKUMOM 3apsiji-
K{ ¥ pSKUMOM TI0JJaYH IATaHKS, HeTIPaBIIIbHAst pab0Ta MOXKET OBITh JIETKO MPECeUYCHA.

BTtopoe yciioBre MokeT OBITh yCIIOBHEM Ha OCHOBE IMOAKITIOUECHUS 3apsiiHOTO ycTpoiicTBa 200 k coenmuHe-
Huto 120. YcmoBue, OCHOBaHHOE Ha TIOIKITIOYSHIH 3apsiHOTO yerpoiictBa 200 k coenuaeHnio 120, MOKeT ObITh
YCIIOBHEM TOTO, YTO CHTHAJ (CHUTHAJ MPOOYKAECHUS BTOPOTO YPOBHS), YKa3bIBAIOMINI MMOAKIIOUEHUE 3apsIIHOTO
yctpoiictBa 200 x coemuuenuto 120, 6p11 00Hapy)keH. Hampumep, ycimoBue, OCHOBaHHOE Ha TIOJKIIOYEHUH 3a-
psaaHoro ycrporictBa 200 x coeauaeHnto 120, MOXKET OBITH YCIOBHEM TOTO, YTO CUTHAJ MPOOYKIEHUS BTOPOTO
ypOoBHS OBUT 0OHAPY>KEH OTHOKPATHO MM TIOCIIEIOBATEIFHO MHOXKECTBO Pa3s.

AJBTEpHATUBHO yCJOBHE, OCHOBAHHOE Ha MOAKIIIOUEHHH 3apsiiHoro ycrpoiictBa 200 k coexnnenuro 120,
MOXeET OBITh COUETaHHEM YCIIOBHS TOTO, YTO CHUTHAJ (CHTHAJI MPOOYKICHUS BTOPOTO YPOBHS), YKa3bIBAIOIIUH
MOAKIIIOUEHHE 3apsaHoro ycrpoiictBa 200 k coenuaennto 120, 6bu1 00HApY’KEH, ¥ YCIOBHUS TOTO, YTO JIOTIOJTHU-
TENBHBIA APYTOd CUrHAM ObLT OOHAPYXEH. J[OIOTHUTETBHBIN IPYTOil CUTHAT MOXKET OBITh, HAIPUMED, CHTHAJIOM
JUTSL OOHAPYKEHUS TOTO, KOTJIa TMOJIh30BATENb HAXKHMACT HAXKUMHYIO KHOTIKY. OTMETHM, YTO HAXKUMHAsI KHOITKA
MOXeT OBITh IpeyCMOTpeHa JIM00 Ha aKKyMyJsITOpHOM Osoke 112, mmbo Ha 3apsaHoM yctporicte 200, 6o
Ha KaXJIOM U3 aKKyMYJIATOpHOTO OJ10Ka 112 n 3apsaHOro yerpoiictsa 200.

Ecmm 3apsaHoe ycrporictBo 200 moakimodeHo k coeamHeHnto 120 akkymymnstopHoro Oyoka 112, xorma
KoHTposutep 51 Bko4aeT nmepexmodareib 140, TOk IpoTeKaeT OT 3apsaaHoro ycTpoiictBa 200 xk mctounuky 40
MIUTaHMs, B pe3ysbTate yero uctouyHuk 40 muranus 3apspxaetcs (3tam S300). Konrpomrep 51 Brimrodaer nepe-
kimodaTens 140 u 3amyckaeT TaliMep, BCTPOCHHBIN B aKKyMYJIATOpHBIH 010k (3tan S302). Talimep ycTaHaBimmBa-
ercs B "Houp" Tipu 3ammycke. TaliMep u3MepseT BpeMs OT 3allycKa TaiiMepa.

Konrpomnep 51 onpezenser, npoles 1 IpeIBapUTEIbHO ONPEICICHHBIH BpeMEHHOH IEpHOJ ¢ TeX I10p,
Kak Taiimep ObuI 3amyieH (3tan S304), n BeIKIIOYaeT nepeximodatens 140, Korjga npeaBapuTesbHO ONpeeseH-
HBII BpeMeHHOW nepuon npomren (3rarn S306). DTOT npeABapUTENbHO ONpPECICHHBIN BPEMEHHOW NEpHoI MO-
xeT ObITh, Hanpumep, 100 mc.

Korna mpeaBaputenbHO omnpesiesIeHHOe BpeMs OXKHMIaHUs IPOLUIO ¢ TeX Mop, Kak KOHTpoiuiep 51 BHIKIIIO-
g niepexiodarens 140 (aram S308), korTposiep 51 Briarodaer nepekirodarens 140 caoBa (atan S310). 3aech
MIPEeIBapUTEILHO OTpEACIEHHOEe BPEMsI OKUIAAHHUSI MOXET ObITh, Hampumep, 400 mkc. KonTpomrep 51 xpanut
3HaYEHWE CUTHAIA MPOOYKICHHS B TeUeHHUE mepuoa Mexy dtarnoM S308 u atarmom S310 (atam S309).

KonTpomep 51 nmoBropsiet mporeccs ¢ 3tama S306 mo stanm S310 npeaBapuTENbHO ONPEIEIICHHOE YUCIIO
pa3. B HacTosmeM BapmaHTe OCYIIECTBIICHHS IPEABAPUTEIHHO OMpEIeNIeHHOe Yicio pa3 pasHo 10 pasam. [la-
yiee KOHTpoJutep 51 ompenenser, HaXOAATCA U CUTHAIBI IPOOYKACHUS Ha BTOPOM YPOBHE VIS MIPEIBAPUTEIHHO
OIIPEICIICHHOT0 TIOCJIeIOBATEILHOTO Yrcia pa3 (3aech 10 pa3) (atam S314).

Korpa curnassl npoOyxaeHust He HaXOAATCSI HA BTOPOM YPOBHE JUISl IIPEIBAPUTEIBHO OIIPEJIENICHHOTO TI0-
CJIeI0BaTeNIbHOTO YKciia pa3, KOHTpoJuiep 51 pacno3Haer, 4yTo 3apsHoe yCTpohucTBO 200 OTCOETUHEHO OT aKKy-
MynsaTopHoro 6moka 112, Beikmouaer nepexitodatens 140 (aran S316) u 3aTeM 3aKaHYMBACT IMOCIIEAOBATEIb-
HOCTb TIOTOKa yrpaBieHus. Korna curnan npoOykaeHUs] HaXOJUTCsl Ha BTOPOM YPOBHE I10 MEHBIIIEH Mepe 0ll-
HOKpAaTHO W3 IPEIBapUTEIBHO ONPENEIICHHOTO IOCIeI0BaTeIbHOTO YKCiIa pa3, KOHTpoulep 51 mpomoinkaeT
pexxuM M2 3apsiKy.

Jamee xoHTpOIIIep 51 BEIMONHACT 3TAnbl, HA KOTOPHIX HEHOPMAIBHOCTE B PEKUME 3aPSIKH OMPEIeIIIeTCS
(atam S318). Jlaxke korma KOHTpOJUIEp 51 ompeaenser Ha OCHOBE CUTHAJNIA MPOOYKIACHHUS, YTO 3apsTHOE YCTPO-
ctBO 200 moakmodeHo kK coeauHeHuto 120, ompeaeneHue MOKET OBITh HENPaBWILHBIM. Hampumep, korma Ha-
rpy3ka 111R mpucoenunena k coeauaennto 120, mpeamnonaraercs, 9YT0O HEUCITPABHOCTh BBI3BIBACTCS TAKHM SIB-
JICHUEM, Kak Jpe0e3r KOHTAKTOB, KOTOPOE MOXET BBI3BIBATh OIIMOOYHBIH nepexon B pexxum M2 3apsaku. Ha
otane S318, Ha KOTOPOM OTpeAeNseTCs HEeHOPMAIBHOCTh B pexume M2 3apsiiku, MPeAnonaraeTcs, YTo HeHOP-
MaJIbHOCTB ONIPEJeIISIeTCs B CITydyae, KOr/ia OIIMOOYHBIH ePEeX0 B PEXKUM 3apsIIKU BEI3BIBACTCS TAKMM 00pa3oM.

B dacTHOCTH, Ha 3Tare, Ha KOTOPOM OIPENENSICTCS HCHOPMAIBHOCT B PEXKHME 3apsIKH, KOT/Ia BEIHYUHA
YMECHBIIICHUS BEIXOJHOTO HAIMPSDKEHUS UCTOYHUKA 40 MUTaHUS B KQKIOM IPEABAPUTEIBHO OMPEICICHHOM Bpe-
MEHHOM IepHoJie B pexkume M2 3apsiIKi paBHa WJIM MEHBIIE TIEPBOTO ITOPOTOBOI0 3HAYCHUS, KOTOPOE 3aaeTCs
Ha OCHOBE BEJMYMHBI YMEHBIICHHS BBIXOIHOTO HANPSKEHHS B KaXKIIOM IIPEIBAPHUTEIBHO OIPEISIIEHHOM Bpe-
MEHHOM Iieproie B pexkume M1 momaun mutanusi, KOHTpoiuep 51 ompenernseT HEHOPMAIBHOCTh B PEKUME 3a-
PAAKH.

T.e. B aTOM cirydae KoHTpoJiep 51 omenuBaer, uro Harpy3ka 111R, mogkimrodennas k coeauaenuto 120,
OIMMOOYHO HICHTUPHUITUPYETCS Kak 3apsnHoe ycrporctBo 200. Jpyrumu cioBamu, KOHTpoiuiep 51 onpenenser,
YTO PEKHMM 3apSJIKA BBITIONHSIETCS B COCTOSIHUH, B KOTOpoM Harpyska 111R moakmrodena k coemuHeruo 120.
OTMeTHM, 4TO BBIXOJIHOE HANPSDKEHUE UCTOYHUKA 40 MUTAHUS MOXKET OBITh M3MEPECHO U COXPAHCHO B KAXKIOM
Npe/IBapUTEILHO OIIpEIeIeHHOM HHTEpBae.

Kornma xontpomep 51 onpenensier, 4To HEHOPMAIBHOCTD B PEKHME 3apsiIKU IIPUCYTCTBYET, Ipoliece Iie-
PEXOIMT K OTIEIBHOMY MPOLECCy, HapUMEp OTIENIBHBIM IIPOIieccaM, ONMMMCAHHBIM T103Ke, KOTOPBIE HILTIOCTPH-
pytorcs Ha ¢ur. 11 u 12. AnbrepHaTHBHO, KOTAa KOHTpOJUIep 51 ompenenser, YT0 HEHOPMAJIBHOCTh B PEKUME
3apsAAKH TMPUCYTCTBYET, KOHTpoulep 51 MOKET OCTaHABJIMBAThH MEpekiovarenb 140 M ympaBisATh CPEICTBOM
YBEIOMIICHHSL, 9TOOBI YBEIOMIISTH MTOJB30BATEISI O HEHOPMAJIBHOCTH.

Korma xontposiep 51 ompexensier, 4T0 HEHOPMAIBHOCTD B PEXXHUME 3apsAAKH HE MPHUCYTCTBYET, KOHTPOJI-
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nep 51 mpomoinkaeT pexxuM 3apsakd. B wactHocTH, kKoHTposuiep 51 cOpackiBaet TaiiMep, 4TOOBI Iepe3aycKkaTh
Talimep, ¥ TIOBTOPSIET Mpoliecchl mociue Tana S302.

ITepBoe moporoBoe 3HaYCHHUE.

Korma narpyska 111R nmonkimtoueHa k coeauaeHnto 120, BRIXOIHOE HAIpsHKeHWE UCTOYHUKA 40 TUTaHHS B
Ka)KZIOM TIPEJBAPUTENBHO ONPEAEICHHOM BPEMEHHOM NEpHOJIE, KOTia epekiroyarens 140 BKIOYeH, yMEHbIIa-
€TCS COTJIACHO 3HAYCHHUIO DJICKTPHUECKOTO conpoTuBieHus Harpy3ku 111R. C apyroit cTopoHsI, KOTa 3apsaHoe
yctpoiictBo 200 moaximoueHo K coeauHeHnto 120, BRIXOAHOE HANpsDKeHHE MCTOYHWKA 40 MUTAHMS B KaKIOM
HpeABapUTEILHO ONPEACICHHOM BPEMEHHOM IIEPUOJiE B Hjiealie He yMeHbIIaeTcs. [[ppunHa COCTONUT B TOM, UTO,
Korja 3apsiiHoe yctpoiictBo 200 mogkmoueHo k coequHeHuto 120, uctounuk 40 nuTaHus 3apsxKaeTcs: IOCpea-
CTBOM 3apsifHoro ycrpoiictBa 200 mim B ycinoBHsx 0e3 Harpy3KH, M HallpsHDKEHHE MEXKTY KIeMMaMH ncToyHuKa 40
MUTaHKS YBEJIMYMBACTCS B NIEPBOM CiIydae, a HalpsDKEHHE MEXIy KieMMaMH HcTo4yHMKa 40 mUTaHus B Ujeane
He U3MEeHseTcs B nocneHeM ciyyae. COOTBETCTBEHHO IMEPBOE ITOPOTOBOE 3HAYECHHE MOXKET ObITh PaBHBIM HIIH
MEHBIIIE BEJIMYMHBI YMEHBIICHUS BEIXOAHOTO HANPSDKEHHS B KQKIOM IPEIBAPUTEIBHO ONPEACICHHOM BPEMEH-
HOM MEPUOJE B PEXKHUME 3apsIKU, KOTOPBIHA BBINOIHSIETCA B COCTOSIHUU, B KOTOPOM 3apsiiHoe ycTpoiictso 200
MMOIKITFOYEHO K coennaennio 120.

Ctporo roBopsi, Koraa 3apsaHoe yctpoicTBo 200 monkimodeHo K coeauHeHnto 120, BBIXOIHOE HaIpshKe-
HHE NCTOYHMKA 40 MUTaHUS B KQKIOM IPEIBAPUTENBHO ONPEICICHHOM BPEMEHHOM NEPUOJIE YMEHBIIAETCS CO-
TJIACHO MAJCHUIO HANPSDKEHHS BCIECICTBUE TEMHOBOTO TOKA, ECTECTBEHHBIM 00pa3oM pa3pspKaeMOro M3 MCTOY-
HUKa 40 nutaHua. B sTOM ciiydae mepBoe MOpOroBoe 3Ha4ECHHUE SBISIETCS MPEAIIOYTUTENBHO OONBIINM TIO CpaB-
HEHUIO CO 3HAYEHHEM, COOTBETCTBYIOLINM MaJCHHUIO HAMPSDKEHHUsS BCICICTBHE TEMHOBOTO Toka. Kpome Toro,
MepBOE MOPOrOBOE 3HAUCHHE INPEIIOYTHTENLHO 33aJaeTCs C yYETOM IOTPEIIHOCTH OOHApY>KEHHOTO 3HAYCHHS
BBIXO/IHOT'O HANPSIKEHHS.

Korzma ommOo4HEIN 1epexol B pekKUM 3apsiIKK BBI3BIBACTCS, XOTS NOAKIIOUYeHa Harpy3ka 111R, snekrpu-
YyecKasi MOLTHOCTh OO0JIbINE AIICKTPHYECKOI MOIIHOCTH, KOTOpasl A0JDKHA ToaBaThesl K Harpyske 111R B pexu-
mMe M1 nopaun nutaHus, MOKeT ObITh ofaHa K Harpyske 111R. B aTom ciyuae BennunHa yMeHbIICHUS BBIXOI-
HOTO HANpsDKEHUS B KayKAOM IPEIBAPUTENBHO ONPENEICHHOM BPEMEHHOM MEPHO/E CTAHOBUTCS MEHBILEC BEJIHU-
YMHBI yMEHBIICHUS BBIXOJHOTO HANPSDKEHHS B KaXKJOM IIPEIBAPUTENBHO ONPEICICHHOM BPEMEHHOM IIEPHO/IE B
pexnMe nopadu nutaHusd. [IpuHMMas 3To BO BHHMaHME, TIEPBOE IIOPOTOBOE 3HAYEHHE MOXET OBITh 33aJaHO B
3HaYEHNE, PAaBHOE WM MCHBIIE BEIMYUHBI YMEHBIICHHS BBIXOJHOTO HAIMPSIKECHUS B Ka)KAOM IMPEABAPUTEIIHHO
OIIPEIEICHHOM BPEMEHHOM IIEPHO/IE B PEKUME MTOJaYH TUTAHHS.

ITepBoe moporoBoe 3HaUCHHUE MOYKET OBITH 337]aHO 3apaHee MPHU MPOU3BOACTBE aKKYMYJISTOPHOTO Ooka 112.
OTMeTHM, YTO TIEPBOE ITOPOTOBOE 3HAYECHUE HEOOS3aTENHHO MOAIEPKUBACTCS B MOCTOSHHOM MPEABAPUTEIHHO
3aJJaHHOM 3HaYEHHH.

B kauectBe mpumepa, nepBoe HOPOroBoe 3HaAYCHHUE MOXKET OBITh U3MEHEHO COTJIACHO JAErpajalliy UCTOY-
HuKa 40 NUTaHUS ¥ NCTOPHUH 3apsizia M paspsina uctounuka 40 nuranus. B yactHocTH, Kak mokasaHo Ha ¢ur. 10,
TUIINYHO, KOT/la UCTOYHMK 40 IMTaHMs AErpagupyeT, T.e. YHCIIO LUKIIOB 3apsjia/paspsia yBEIHYMBACTCS, BBI-
XOIHOE HampspKeHHe NCTouHUKa 40 MUTaHWS YMEHBINACTCS W BEIMYHMHA MaJICHUS HANPSDKCHUS YBEIMUMBACTCS.
OTO BBI3BIBACTCSI OCPEACTBOM YMEHBIIEHUS B €MKOCTH XPaHEHHs BCIEICTBHE HEOOPATHMOIO pacraja dJieK-
TPOJIUTA U YBEJINYEHHS BO BHYTPEHHEM CONPOTHBIICHHHM, BBI3BAHHOTO M3MEHEHHEM B CTPYKTypE 3JEKTpona
BCJICICTBHE HAKOIIJICHHUSI aKTHBHOT'O MaTepualia M 3JIEKTPUYECKH MPOBOAAIIECTO BCIIOMOTATEIILHOTO MaTepHana.
CooTBeTcTBeHHO, Koraa Harpy3ka 111R nmomgkmoueHa k coenqunenuio 120, ncrounnk 40 mutaHus AerpaaupyeTr U
BEJINYMHA YMEHBIICHUSI BBIXOJHOTO HANpPsKEHUs] MCTOYHUKA 40 NMHUTaHMSA B NPEIBAPUTEIBHO OMNPEACICHHOM
nepuoje yMmeHslaercs. IIpuHIMas 3T0 BO BHUMAaHUE, TOUYHOCTb B ONpEAEICHUM HEHOPMAIBHOCTH B PEXHME
3apsIIKA MOXKET OBITh YJIydIlleHa MOCPEICTBOM IOAXOAAIIEr0 M3MEHEHHs IIEPBOTO MOPOrOBOTO 3HAYECHUSI CO-
TJIACHO JAerpasialliy HCTouHUKa 40 MUTaHus.

B uacTHOCTH, SBNISIETCS NPEANOYTUTENBHBIM, UTO NIEPBOE MOPOrOBOE 3HAUCHHE YMEHBIIAETCs, KOT/a UC-
ToyHUK 40 mUTaHUA IerpaaupyeT. THIUYHO BelIWYKMHA YMEHBIICHHS BBIXOJHOTO HAIPSDKEHHS B TIPEIBApUTEIIb-
HO OTIpe/ieNIeHHOM Inepuoje, koraa Harpyska 111R moaxmtodena k coenunenuto 120, yBenuyuBaeTcs, KOTa uc-
ToyHnK 40 nmrtaHus gerpaanpyer. COOTBETCTBEHHO, AaXe€ KOIJla MEPBOE MOPOrOBOE 3HAUEHHE JIOTIOIHUTEIHHO
YMEHBIIIAETCsI, HCHOPMAIIbHOCTh B PEXHUME 3apsAIKH MOXKET ObITh omnpeneneHa. C npyroil CTOpoHsI, HEAOCTATOK,
B KOTOPOM BEIMYMHA YMEHBIIECHHUS BEIXOJHOTO HANpPSHKCHUS] NCTOYHHMKA 40 MUTaHUS B MPEIBApUTEIBHO OIpe-
JEIICHHOM IIEpPHO/JIE, KOTOpast 00HAPYKUBACTCS B PEKUME 3apAIKH, TaJaeT HUKE IIEPBOTO MTOPOTOBOT0 3HAYCHUS
BCJICICTBHE, HAIIPUMEP, MOTPEITHOCTH 0OHAPY>KEHHOTO 3HAYEHHS BEIXOAHOTO HAMPSDKEHHUS, XOTS 3apsAAHOE yCT-
poiictBo 200 moakIOUYeHO K coenuHeHuIo 120, MOXeT OBITh MpeceueH MOCPEICTBOM YMEHBIIIEHHUS TIEPBOTO TT0-
pOrOBOrO 3HAUCHHUS.

OTMeTHM, 4TO, KOTJIa JINTHEBO-MOHHAs aKKyMYJSITOpHas Oatapesi UCIob3yeTces Uil uctounnka 40 mura-
HHS B OTHOCHTEIBHO paHHEM LUKIE 3apsjaa/paspsiia, Kak xopomo u3sectHo, SEI (mpomexyTouHas ¢asza TBep-
JIOTO 3JIEKTPOJINTA), CO3AIOMIAsCS U3 PA3I0KEHHS HIIEKTPOIINTA, (POPMUPYETCSI, YTOOBI TOKPHIBATH TOBEPXHOCTh
OTpHIaTeNIFHOTO IeKTpoaa. Tak kak 3ta SEI crabmnm3upyer 371eKTpOXMMUYECKYI0 PEaKIHIO, YIy4IICHHE B
YMEHBIICHUH BBIXOJIHOTO HAINpPsDKEHUS MCTOYHMKA 40 MUTaHMS B MPEABAPUTEIILHO ONPEICICHHOM NEPHOIE MO-
JKET OKUIAThCs. B TakoM cilydae Takke TOYHOCTb B ONPEAEICHHN HCHOPMAIbHOCTH B PEKHME 3aPSIIKH MOXKET
OBbITH yNydIlIeHAa MOCPEACTBOM H3MEHEHHUS MEPBOTO MOPOTOBOTO 3HAYCHUS COTIACHO UCTOPHH 3apsiIKU U pas-
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PAAKH U YUCITY 3apAI0K U pa3psIoK.

B kauecTBe IOMONHUTENBEHOTO JPYroro NpuMepa IepBoe NOpPOroBoe 3HaUYCHUE MOXKET OBITh M3MEHEHO Ha
OCHOBE BEIMYMHBI YMEHBIIECHHS BBIXOJHOTO HANPSDKCHHS B KaXIOM INPEIBAPHUTEIHFHO ONPEAEICHHOM BPEMEH-
HOM TIepHOJIe B peXXHuMe NoJaun nuTaHust. Kak onmcaHo BEIIIE, BRIXOJAHOE HANPSHKCHNUE B PEKUME [TOIa4X ITUTa-
HUSI COXpaHSETCS B KOHTpoiuiepe 51 B KaXIOM NpEIBAPUTEIBHO OIpenaesieHHOM mHTepBasie. COOTBETCTBEHHO
BEJIMYMHA YMECHBIICHHUS BBIXOJHOTO HANPSDKCHHS B KaXKIOM IPEIBAPUTEIHFHO OMpPEICICHHOM BPEMEHHOM IIe-
pHOZE B PSKUME MTOIa4YH MTUTAHUS MOXKET OBITh BRIYMCIICHA C IOMOIIBI0 COXPAHEHHOTO BBIXOAHOTO HATIPSKCHUS
nctouHuka 40 muTaHus B pexuMe rmoaadu nmutanus. Koarpomep 51 MoxeT cooOmare mo oOpaTHON CBSI3H OT-
HOCHUTEIIFHO TIEPBOTO MOPOTOBOTO 3HAYCHUS BEIMYMHY YMCHBIICHHS BBIXOJHOTO HAMPSDKCHUS B KAXKIIOM TIpE-
BapUTEJIBHO OIPEEICHHOM BPEMEHHOM IEpHOAE B PEKMME MOAA4YM NMHUTaHMSA. TakuM o0Opa3oM, Jake Korja
omok 111 pacnbutenus (Harpyska 111R) 3amensercs, mepBoe MOPOrOBOE 3HAYCHUE MOXKET OBITH HAJICIKAIIAM
00pa3oM 3aJlaHO Ha OCHOBE 3HAYCHUS MAJICHUS HANPsDKCHUS I 3aMEHCHHOM HOBOW Harpys3ku 111R. Jlaxe xo-
ria ucToyHUK 40 MUTaHUS NerpaiupyeT U BeTHYUHA MAJCHUS HANPSHKCHUS BBIXOJAHOTO HANPSHKCHUS YBEIHYU-
BaeTCs, BEIMYMHA TTaJICHHS HAMPSLKEHUS BBIXOJHOTO 3HAYCHUS CJIEOM 3a Jerpajanucii ucrounuka 40 muTaHus
MOJKET OTPa)kaThCs Ha MEPBOM IOPOTOBOM 3HAUEHHUH, KOTOPOE MOJDKHO OBITH 3aJaHO M, CIEIOBATENBHO, TOY-
HOCTB B OTIPEICTICHUH HEHOPMAIBHOCTH B PEXKUME 3apSIKU MOXKET OBITH yIydIIeHa.

KonTpomep 51 ompenensier HCHOPMAILHOCTD B pekuMe 3apsaku. Jlake Koraa ommboIHoe 0OHapyKeHUE
TOTO, YTO 3apsigHOe ycTpoiicTBo 200 moakmodeHo K coenuHeHuio 120, mpoucxoauT, XoTs Harpy3ka 111R mox-
KITfo4YeHa K coequHeHuio 120, konTposutep 51 MoXxeT onpenensTh ommubodHoe oOHapykenne. CienoBaTenbHO,
nepeximodarensb 140 B akkyMysIaTopHOM OJioke 112 MokeT OBITh MPEIOXPaHEeH OT OMIMOOYHOTO TPOIOIDKEHUS
BKJIFOUYEHHOT'O COCTOSIHHSI M OECIIONIE3HbIH pacXoj JIEKTPHYECKOH MOIIHOCTH MCTOYHHMKA ITUTAHUS MOXKET OBITH
Hpe0TBPALIEH.

KonkpetHslit npumep 3tana S318, B KOTOPOM HEHOPMAIIBHOCTD B PEKUME 3apsIIKH OTIPEENeTCs.

Ha sTame, B KOTOpOM HEHOPMAaJILHOCTh B PEXHMME 3apsIKH ONPENIENISeTCs, KOTa BEIMUNHA YMEHBIICHUS
BBIXO/IHOTO HAINpsHKEHUS] B KaXKAOM IPEIBAPUTEILHO OINPEACICHHOM BPEMEHHOM IIEPUOJIC B PEKHME 3apsIKH
paBHA WJIM MEHBIIE ITOPOTOBOIO 3HAYCHHS, KOTOPOE 3a4aeTCsl Ha OCHOBE BEIMYMHBI YMEHBIICHUS BBIXOIHOTO
HANpSDKEHUS B KaXKIOM IIPEABAPUTEIBHO OIMPEACICHHOM BPEMEHHOM NEpHOIEe B PEKIME ITOa4X MUTAHUS, KOH-
Tpoiuiep 51 ompenemnser, 9To HEHOPMAJIBHOCTh B PEKUME 3apsAAKH MPUCYTCTBYET. BRIXOqHOE HANPSIKEHHUE MC-
TouHMKa 40 TUTAHHS B PEKUME 3apAIKH 0O0HAPYKHBAETCS B KAXKIOM IPEABAPUTEIHHO ONPEIeIeHHOM HHTEPBa-
Jie, YTOOBI BEIYUCIIATH BEIMYUHY YMEHBIICHHUS BBHIXOIHOTO HANPSKCHUS NCTOYHHUKA IMUTAHUS B KKIOM IpeaBa-
PHUTEIBHO ONPEACIICHHOM BPEMEHHOM MIEPHOJIE B PEKUME 3aPSIAKH.

B xauectBe npumepa Ha dtane S318 BemMYNHA YMEHBIICHHS BRIXOAHOTO HATIPSHKCHHS B KOKIOM TpEIBapH-
TEJILHO ONPEAEICHHOM BPEMEHHOM IEPUOJIE B PEKMME 3apsAKH BBEIYHCISIETCS 110 pasHUIE MEXIy 3HauCHHEM
BBIXOJTHOTO HANPSDKCHHS B CAMOM IOCIICHEM OOHAPYKCHUU M 3HAUYCHHUEM BBIXOTHOTO HATIPSHKCHUS, TIOTYUYCHHBIM
B O0OHapy)XEHWH Ha OJIUH Pa3 PaHbIIE [0 CPABHEHUIO C CAMBIM IOCJIETHUM oOHapykeHueM. T.e. Ha stanme S318
MIepBOE TIOPOTOBOE 3HAUCHHUE CPABHUBAETCS C PasHUIEH MEXAY 3HAUEHHUEM CaMOT0 ITOCIIEIHET0 OOHApYKECHUS U
3HAYEHHEM, ITOJIYYECHHBIM B OOHAPY)KEHHH Ha OJMH pa3 paHbIe [0 CPABHEHHUIO C CaMbIM MOCJIEHIM OOHapyXe-
HueM. OTMETHM, 9TO OOHApY)KEHHOE 3HAYEHHUE, KOTOPOE JOJHKHO OBITH CPAaBHEHO C CAaMBIM ITOCIICTHUM OOHApY-
JKeHHBIM 3HAa4CHHEM, YTOOBI TOIy4aTh Pa3HUILy MEXIY HHUMH, HEOOS3aTeNbHO SBISETCS 3HAUCHHEM, MOTy4YeH-
HBIM B OOHApY>KCHHH Pa30M PaHBIIE MO CPABHEHUIO C CaMBIM IMOCIECTHIM OOHapy)KeHHEM, a 3Ha4eHHe, MOJy-
YeHHOE B OOHApYKCHHH IBYMs M Oolee pa3 paHbIIE IO CPaBHEHHIO C CAMBIM IOCICIHHM OOHApyKEHUEM,
MOXET OBITh HCTIOB30BAHO JUIS MMOTY4IeHHs pa3sHUIBL. KpoMe Toro, oOHapy>KeHHOE 3HA4YEHHE, TIOITyUYeHHOE MPEexK-
Je, 4yeM Iepexiiodaresis 140 Brirtouaercs, YToObl HAUMHATE PEKUM 3apsiaku (Tepen BbimoiaHeHueM dtana S300),
MOXeT OBITh UCIIOJIB30BAHO.

B kadecTBe Apyroro mpuMepa BeIHYMHA YMCHBIICHHS BBIXOJHOTO HANPSHKEHUS B KXKIOM MPEIBAPUTEITh-
HO OIIPEZETICHHOM IIEPUO/IC B PEXKUME 3apsAKK MOXKET OBITh ONpe/IesIeHa M0 MPOTHO3HOMY 3HAUCHHUIO, TOJTyYeH-
HOMY W3 MHOXXECTBA 3HAUCHUI BBIXOJHOTO HAIPSDKCHHS HCTOYHHMKA THTAHUS, KOTOPBIC OOHAPYXKHUBAIOTCSA C
Ipe/IBapUTEILHO ONPEIeTICHHBIMI HHTEPBAIAMH, T.€. IPOTHO3HOMY 3HAYCHHIO, OIYUYCHHOMY U3 IPSIMOI JTMHUH
aNMpOKCUMAINH WIIM KPUBOH anmmpokcuMarui. HampuMep, yMeHbIIEHHE B BBIXOJHOM HAIPSDKCHHH MOXKET all-
MPOKCUMHPOBATH MPAMYIO JHHUIO CIIOCOOOM HAaMMEHBIIHX KBAaIpaTOB Ha OCHOBE MHOKECTBA 3HAYCHHN BBHIXOJ-
HOTO HANPSDKCHUS UCTOYHMKA ITUTAHUSA, KOTOPbIe 0OHAPYKUBAIOTCS C TIPEABAPUTEIHHO OTIPEICICHHBIMU HHTEP-
BaJlaMH, YTOOBI BEIYUCIIATH IIPOTHO3HOE 3HAUCHHE BEIMYMHBI YMEHBIICHHUS BBIXOIHOTO HANPSDKEHHS B KAXKIOM
MpeIBApUTEIHHO OTPEACICHHOM BPEMEHHOM IEPHOJE B PEKUME 3apsSIKH Ha OCHOBE NPSIMOW JIMHUU alIPOKCH-
Marmi. Yncno JaHHBIX (3HAYCHUH BBIXOJAHOTO HANPSDKEHHS) JJISI HCIOJIB30BAHUS CIIOCO0a HAMMEHBIINX KBaj-
PaTOB SBISICTCS ONIIMOHAIBHBIM, HO SBISICTCS MPEAIOYTHTEIEHBIM, YTOOBI YUCIIO OBLTO OONBIIAM, TaK YTO BIIU-
SIHUE TIOTPENIHOCTH OOHapyXeHHUsl OyIeT B 3HAUMTEJBHOHM CTENeHN yMeHbIIeHo. TakuMm o0pa3oM, Korna BejH-
YHHA YMCHBIICHHS BBIXOJHOTO HANPSDKEHUS B KAXKIOM MPEIBAPUTEIHFHO ONPEACICHHOM BPEMECHHOM MEPUOJIE B
PEeXUME 3apsIKH TOJIy4aeTCsl U3 IPOrHO3HOTO 3HAUYEHHS, MOJTYUYSHHOTO U3 MPSIMOH JIMHUH allIPOKCUMALMH WIIN
KPUBOH aNpOKCUMAIIH, BIMSHHAE IOTPEITHOCTH OOHAPYKECHUS MOXKET OBITh YMCHBIICHO, TAK KaK KPYTH3HA
HAKJIOHA MPSIMOH JIMHUY allPOKCUMAIINH U 3HAYCHUE TPOU3BOTHON KPUBOH aNIPOKCHMAIIUH, HMCIOIINE 3HAYC-
HUS, OTIMYHBIE OT "HYJIA", BEPOSATHO JOJDKHBI IOIyYaThCs B pe3yIbTaTe TEMHOBOTO TOKAa BCIIECICTBHE CaMOpas-
psna ucrounrka 40 maTaHUS B YCIOBHAX 0€3 HArpPy3KH.

-16 -



040472

B kadecTBe NOMOTHHUTENBEHOTO IPYroro mpuMepa Ha dtane S318 BenwynHA yMEHBIICHUS BBIXOJHOTO Ha-
OPSOKCHAS B KKIOM TPEIBAPHUTCIHLHO OMPEICIICHHOM BPEMCHHOM MEPUOJIC B PEXKHME 3apSIKU MOXKET OBITh
W3MEHEHA T0-pa3HOMY, KOTJa YHCIO OOHAapyKEHUH BBIXOJHOTO HANPSDKEHHS C OTCUETOM OT Hadaia pexumMa
3apSAAKH HIKE MTPEIBAPUTENFHO ONPENEICHHOTO YHCia M KOTIa YUCIIO OOHAPYKEHUH BBIXOJHOTO HAIIPSDKEHHS C
OTCYETOM OT Hadaja pekrMa 3apsIKd paBHO WM BBIIIE MPEIBAPUTENBHO ONpeleNeHHOTo 4rcia. Hampumep,
KOTJ]a YHCII0 OOHAPYKEHUI BBHIXOJHOTO HATIPSDKEHUS C OTCUETOM OT Hadala peXuMa 3apsIKd HIDKE IpeIBapH-
TEJBHO OIPEIEeNCHHOTO YHCIa, KaK OMHCAHO BHIIIE, BEIMYNHA YMEHBIICHHUS BHIXOJHOTO HAIIPSDKEHHS B KaXKIIOM
TpeIBApUTEIHHO OMPEICICHHOM BPEMEHHOM TIEPHOAE B PEKUME 3apsIIKH MOXKET OBITh BBIYHCIICHA 10 Pa3HUIIE
MEXKIy 3HAYCHHUEM BBIXOIHOTO HANPSDKCHHUS B CAMOM TOCICAHEM OOHAPYKCHHH W 3HAYCHUEM BBIXOJHOTO Ha-
NPSDKCHHUS, MTOJTYYCHHBIM B OOHAPYKCHUU OJHUM Pa30M paHee 10 CPABHECHUIO C CAMBIM TOCIICIHUM OOHapyxe-
HueM. OTMETHM, YTO, KOTa YHCIIO OOHAPYKCHUH BBIXOJHOTO HAMPSDKEHUS C OTCUETOM OT Hadajla PeKuMa 3a-
PSAAKH PAaBHO WJIH BBIIIC MIPEIBAPUTEILHO ONPEACICHHOTO YUCIIA, BETUYMHA YMCHBIICHHUS BBIXOAHOTO HAIpshKE-
HUS B KQXKIOM IIPEIBAPUTEIHFHO OTPEACICHHOM BPEMEHHOM MIEPHOJIC B PEIKUME 3aPSIAKH MOXKET OBITh BRIYHCIIC-
HA IO Pa3HHUIC MEXKYy 3HAUCHHUEM BBIXOJHOTO HATPSKCHUS B CAMOM IIOCIICHEM OOHAPYKCHUH U MPOTHO3HBIM
3HAa4YCHHEM, MTOJYICHHBIM Ha OCHOBE MHOKECTBA 3HAYCHHH BBIXOJHOTO HANpPsDKEHUs, 0OOHAPYKEHHBIX C Hadaia
pexxuma 3apaaku. [IporHozHoe 3HaYCHHE MOMYYaeTCsl ¢ MOMOIIBIO, HalIpUMep, criocoba HaMMEHBIINX KBajapa-
TOB, KaK OIIMCAHO BHIIIIE.

Uro kacaeTrcsl IpeABapUTEIHHO ONPENEIIEHHOTO YHCIa, KOTJa MPOTHO3HOE 3HAYCHHUE WCIOIB3yeTCs, TOY-
HOCTB IIPOTHO3HOTO 3HAYCHHS YIIyYIIAeTCs, KOTJa YHCIO0 JaHHBIX (3HAYEHWH BBIXOTHOTO HANPSKEHHS) IS HC-
MOJIF30BAHUS CITI0c00a HaWMEHBIINX KBAJAPAaTOB yBenWumBaeTcs. Kak B [eOM W3BECTHO, MPUYMHA COCTOUT B
TOM, YTO B CITI0OCOOE HAUMECHBIIHMX KBaJpPAaTOB OTKIOHCHUE MEXKIY (PAaKTHYCCKHMHU JAHHBIMHA W TPSIMOM JITHHUH
ANMPOKCUMAITUH WM KPUBOW AaNPOKCHUMAIMH MMEET CBOWCTBO YMEHBIICHUS IPOMOPIUOHAIEHO OOpaTHOMY
KBaJ[paTHOMY KOPHIO Yuclia JaHHBIX. ClieZI0BATEIBbHO, MPEIBAPUTEIEHO ONPEICICHHOS YUCIIO SBISCTCA HEOOsI-
3aTeNbHBIM, HO SIBIICTCS MPEAMOYTHTEIBHBIM, YTOOBI YHCIO OBUTO OOJBIIMM, TaK YTO BIUSHHE MMOTPEITHOCTH
00OHapy>KEHUSI BBIXOJHOTO HAIIPSDKCHUS OyIET B JOCTATOYHOW CTEIIEHU YMEHBINEHO. TakiuM 00pa3om, B onpese-
neHun Ha 3tare S318 BIMsSHME MOTPEeIHOCTH OOHAPYKESHHSI BRIXOIHOTO HANPSOKEHUST UCTOYHHMKA TTUTAHUS MO-
JKET OBITh MPECEUeHO.

B xagectBe apyroro mpuMmepa 0e3 BBHIIICONTMCAHHOW MPSMOH JTMHUH AIMPOKCUMAITIHM U KPUBOH almpOKCH-
MaIiy KpyTH3HA HAKJIOHA MOJTYYaeTCsl U3 MHOXECTBA 3HAYCHUH BBIXOAHOTO HANPSIKCHUS MCTOYHHKA MMUTAHUA,
KOTOpBbIe 0OHApPYKUBAIOTCS C MPEIBAPUTEIHLHO ONPENSICHHBIMI HHTEPBATaMHU M 3Ta KPYTH3HA HAKIIOHA MOXET
OBITH MCTIONIF30BaHA ISl BEIMYMHBI YMEHBIICHIS BBIXOIHOTO HANPSDKEHUS B KOKIOM IIPEIBAPUTEIHFHO OIpese-
JICHHOM BPEMCHHOM IICPHOJIC B PEKHUME 3apsAKHA. ANBTCPHATHBHO BEIMYMHA YMCHBIICHUS BBIXOJHOTO HAmps-
JKCHHS UICTOYHUKA MTUTAHUS B KQXKIIOM MPEIBAPUTEILHO ONPEACICHHOM BPEMEHHOM MEPHUOJIC B PEKIME 3aPSIIKH
MOJKET OBITh OIICHEHA HA OCHOBE CKOJB3AIICTO CPETHETO 3HAYCHUS, TIOIYUYCHHOTO U3 MHOKECTBA 3HAYCHUH BBI-
XOJTHOTO HAIPSDKCHHUSL.

KonkpetHslit npuMep 1 oTAeIbHOTO Mpolecca.

Korpma ompenenseTcs, 4T0 HCHOPMAaJIBHOCTh B PEKUME 3apsIKU MPUCYTCTBYET Ha 3tane S318, Ha koTopoM
OTIpeNieNsIeTCs] HCHOPMAJIBHOCTh B PEKUME 3apsAIKH, KOHTpoJUIep 51 BBITONHSAET OTAENBHBIA MPOIECC, BHIIIOJN-
HSEMBII TI0 MEHBIIEH Mepe BHIOOPOYHO JUIA IO MEHBIIEH Mepe BPEMEHHOT'O OTKIIIOYCHHUS MOJadd IICKTpHUIe-
ckoit momHocTH K Harpy3ke 111R ot ucrounnka 40 mutanus (pur. 11). dur. 11 womrocTpupyeT npuMep TaKoTro
OTIENBHOTO TpoIiecca.

Korma oTmenbHBIM TpollecC HAaYMHAETCS, 3HAYEHHE OTICIBHON IepeMeHHOW ycTaHaBiuBaeTrcs Ha "1
(atan S400). B aToM npumepe oTAeNbHAs IEpEMEHHAs MPEACTABISET YUCIIO pa3, MPU KOTOPOM OTAEIBHOE YCIIO-
BHUE YJIOBIECTBOpsETCS. B 3TOM mpuMepe OTHENbHOE YCIOBHE SBISCTCSA YCIOBHEM TOTO, YTO BEJITHMYMHA YMCHBIIIC-
HUS BBIXOJIHOTO HATIPSDKCHHS B KAXKIOM IPEIBAPUTEIBHO ONPEACICHHOM BPEMCHHOM MIEPHOJIE B PEXKUME 3apsiji-
KU paBHA T MEHBIIIC BBIIICONMCAHHOTO IIEPBOr0 IOPOTOBOTO 3HAYCHUSI.

Janee xoHTpouiep 51 onpexnenseT, ASHCTBUTEIBHO JIM 3HAYCHUE OTICIBHOW TIEPEMCHHOM PaBHO HIIH OOJTBILE
BTOPOTO moporoBoro 3HaueHus (3tan S402). Bropoe mopororoe 3Ha4eHNUE MOXKET OBITh MPOU3BOIBEHBIM HATYPAJlb-
HBIM YHCJIOM, paBHBIM OJHOMY WM Ooyiee. B kadecTBe mpumepa BTOpOE TIOPOTOBOE 3HAYCHHE MOXKET OBbITh "1".
AJBTEepHATUBHO BTOPOE MOPOTOBOE 3HAYCHHE MOXKET OBITh HATypalbHBIM YHCIIOM, PaBHBIM IBYM WiH Oonee. B
JTOM CITydae B OTACIBHOM IPOIECCe KOHTPOIUIEP 51 MOKET MOBTOPHO MPOBEPSTH, OAKIIOUEHa T Harpy3ka 111R
K coequHeHMIO 120 MO0 MEHBIEH Mepe Iepel BPEeMEHHBIM OTKIIIOYEHHEM ITOJadH AIIEKTPHYECKON MOIIHOCTH K
Harpy3ke 111R ot ucrounmka 40 mutanus. [ToBropHas mpoBepka TOro, MOAKIIOUeHa i Harpy3ka 111R k coenn-
HeHuto 120, MOXeT OBITh OTpeelieHa 10 TOMY, YAOBIETBOPSETCS JIM CHOBA OTAEIHLHOE YCIOBHE.

B kadecTBe KOHKPETHOTO MPUMEpPa, KOTJla 3HAYCHUE OTACIHHON MEPEMEHHON MEHBIIIE BTOPOTO MOPOTOBO-
TO 3Ha4YeHUs, KOHTpoyuIep 51 u3MepsieT BEIXOJHOE HanpsbkeHne uctognnka 40 muranus (9ran S404) v BBIUUCIS-
€T BEJIMYHMHY YMCHBIICHUS BBIXOIHOTO HAMPSHKCHUSI B KaXIOM MPEABAPUTEIHHO OMPEICIICHHOM BPEMCHHOM IIic-
prone cHoBa. 3aTeM KOHTpoJulep 51 ompeznenser, yIOBIECTBOPSETCS JIM BBIIICONMHUCAHHOE OTACIBHOE YCIIOBHE,
T.€. JCUCTBUTEIHHO JIM BEJIMYMHA YMCHBIIICHHS BBIXOTHOTO HAIPSHKCHUS UCTOYHUKA 40 MUTAHUS B KOKIOM TIPEI-
BapUTEIIBHO ONPENICIICHHOM BPEMEHHOM IIEPUOJIC PABHA FUJIM MEHBIIIEC IIEPBOTO MOPOroBoro 3HadeHus (3tam S406).
3mech, KOraa BeMMYWHA YMEHBIICHUS BBIXOJHOTO HATIPSDKEHHS MCTOYHWKA 40 MHUTaHUS B KaXKIOM IIpeIBapH-
TENBHO ONPEACIICHHOM BPEMEHHOM IIEPHOJAE IPEBHIMIACT IEPBOE MOPOrOBOE 3HAYCHHE, CYIIECTBYET BEPOST-
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HOCTb TOT0, YTO HEHOPMAJIBHOCTh B PEXKUME 3apsAIKU He IPUCYTCTBYeT. Clie10BaTEIbHO, PEXKUM 3aPA KU MOXKET
BBIMOJTHATHCS CHaYaa. BMECTO BBITIONHEHUS PEKHMA 3apsIKH CHadYalla PEKUM 3apsIKH MOXKET BBITIONHATHCS C
HEKOTOPOM ero CpeiHell TOUKH, €CIIM BeIMYNHA YMEHBIICHHUS BEIXOTHOTO HANpsDKEHUS HeTouHNKa 40 MUTaHUS B
Ka)XIIOM TIpEIBAPHUTEIBEHO ONPEACICHHOM BPEMEHHOM IEpHO/Ie OOIBIIIE TEPBOT0 IOPOTOBOTO 3HaYeHUs. B kaue-
CTBE TIpUMeEpa MpoIecCc MOXKET BO3BpamaThes k atamy S302 3amycka TaiiMepa B pekKuMe 3apsIKy.

C npyroi#t CTOpOHBI, KOTJa BEIMYMHA YMEHBIICHNS BRIXOJIHOTO HAIPsDKEHHS McTouHNKa 40 MuTaHus B Ka-
JKJIOM TIpeIBapUTEIBHO OIpEeAeIeHHOM BPEMEHHOM IEPHO/IE PaBHA MM MEHBINE ITEPBOTO TIOPOTOBOTO 3HAYCHUS,
3HaYCHHUE OTNENBHON TepeMeHHoW yBenmumBaercs Ha "1" (atanm S408) m xouTposutep 51 ompenenser, ASHCTBU-
TENBHO JTU 3HAUCHHE OTIEIIFHOM MepeMEHHOI PaBHO WITH OOJIBIIIE BTOPOTO MTOPOroBoro 3HadeHus (3tan S402).

Korna 3nauenue oTaenpHOM epeMeHHOI paBHO WM OOJIbIIIE BTOPOTO MOPOTOBOTO 3HaYeHHsI, KOHTposuiep 51
BPEMEHHO OIpEeeNeT, YTO HEHOPMAaNbHOCTb B PEXHIME 3apsiIKU IPUCYTCTBYET, U BBIMOJIHSAET MEPBBIN peXUM, B
KOTOPOM I0Jjaua 3JIEKTpUIecKo MOIIHOCTH K Harpy3ke 111R oT ucrounuka 40 nutanus BpeMEHHO OTKJIIOYAET-
Csl, TaK 4TO KOHTpoyuiep 51 MoOXKeT BO30OHOBIATH MOAavy dJeKTpudeckoi MomHocTH (dtam S410). OtMeTHM,
YTO MEPBBIH PEKUM MOXKET BBINOIHATHCS IMOCPEACTBOM YIIPABICHUS BBHIIICONUCAHHBIM cpeAcTBOM 170 pa3be-
TUHEHUS KOHTpoiuiepoM 51. 3areM KoHTpoiiep 51 yBemoMIIsSeT MOJIB30BATENS O TOM, YTO MEPBBI PEKUM BEI-
nosHsieTcst (3tan S412). YBegoMieHne MMoJIb30BaTE0 MOKET OBITh BBITTOIHEHO cpeacTBOM 30 yBETOMIICHUSI.

[Tociie BBITIOTHEHHS MIEPBOTO peknMa KOHTpoyiep 51 BkitoyaeT B ceds mepekimodarens 140 u mepekiio-
gatenb 175 (atan S413), u3mepsieT BRIXOAHOE HampspkeHHe nctounnka 40 mutanus (3tan S414) u onpenensier
CHOBA, yJIOBJICTBOPSIETCS JIM BBHIIICOMICAHHOE OTIENBHOE YCIOBHUE, T.€. ACWCTBUTEIHHO JIM BEIMYWHA YMEHBIIIE-
HUS BBIXOJHOTO HamlpsDKEHUS MCTOYHWKA 40 MUTaHWSA B KaXKIOM INPEIBAPUTENBHO OIMPENCICHHOM BPEMEHHOM
Neproje paBHA WM MEHBIIIE NEPBOro MOpPoroBoro 3HaueHus (dtan S416). OTMeTnM, 4TO MOCJe TOrO Kak yBe-
JIOMJICHHE T10JIb30BaTENI0 BhINONHACTCS (3Tan S412), koHTposuiep 51 MOXXET U3MEPSITh BBIXOJHOE HaNpsKEHUE
ucroynrka 40 nuranus (3tan S414), ecan oOHapyXMBaeTcs JeHCTBHE BO30OHOBIEHUs (CHTHaJ BO30OHOBIIE-
HUS).

3/1ech, KOria BeIMYMHa YMEHBIICHHS BBIXOAHOTO HANpPsDKEHUS UCTOUHUKA 40 MUTaHUS B KaXKIOM Ipe/Ba-
PHUTEIBHO OMPEICTICHHOM BPEMEHHOM IIEpHO/Ie TPEBHIIIAET TIEPBOE MOPOrOBOE 3HAUCHUE, CYIIECTBYET BEPOST-
HOCTB TOTO, YTO HEHOPMAIIBHOCTH B PEKUME 3apSIKH HE MPHCYTCTBYET M YTO HEHOPMAJIBFHOCTH OBLIa pa3pe-
IeHa, ITOCJIe TOT'0 KaK MePBhIi pekuM BhITIONHsAETCSA. ClleZIoBaTebHO, MEPBBIA pekKuM oTMeHseTcs (atam S418)
M PEKUM 3apIIKHA MOKET OBITH BBHIIIOJHEH OT Hadasia. BMECTO BEHIMONHEHUS peXMMa 3apsSAKH OT Hadana pekuM
3apsIKA MOXKET BBITIOJIHATHCS OT HEKOTOPOU CBOEH cpeiHel TOUKH.

C nmpyroii CTOPOHBI, KOT/Ia BEIWYMHA YMEHBIIICHHS BBIXOIHOTO HANPSDKEHUS NCTOYHMKA 40 IMTaHUS B KaXK-
JIOM MpeABapUTENIBHO ONPEIEICHHOM BPEMEHHOM IEPUOJE paBHA MM MEHbIIE MEePBOr0 MOPOrOBOrO 3HAYECHUS,
3HaYeHUE OTAENIBHOI mepeMeHHON yBenmmumBaercs Ha "1" (atam S420) n xonTposuep 51 onpenenser, AeHcTBH-
TEJIBHO JIM 3HA4YCHUE OTAENBHOM NepeMEHHON paBHO WM OOJBIIE TPETHETO MOPOroBOro 3HaueHus (dtam S422).
TpeTbe mMoporoBoe 3HauCHHE SIBISIETCS HATYPaJIbHBIM YHCIOM OOJIbILIE BTOPOTO IOPOTOBOrO 3Ha4YeHHs. B kaue-
CTBE NpUMEpa TPEThE MMOPOrOBOE 3HAYCHUE MOXKET OBITh HATYPAIBHBIM YHCIIOM OOJIbIIE BTOPOTO MOPOTOBOTO
3HaueHus Ha "1".

Korma 3HaueHne OTIeNbHON MepeMEeHHON MEHBIIE TPETHETO MOPOTOBOTO 3HAYEHUSI, KOHTpoJuiep 51 n3me-
pseT BBIXOAHOE HampspkeHne uctodnuka 40 muranus (3tanm S414) u ompenensieT CHOBA, YIOBJICTBOPSIETCS JIH
BBIIIICOMTICAHHOE OTAEIHHOE YCIOBHE, T.€. ACHCTBUTEIBHO JH BEIWYMHA YMECHBIICHHS BBIXOAHOTO HAIPSIKCHUS
nucrounrka 40 muTaHUS B KaXKIOM IPEIBAPUTEIHFHO OMpPENSTICHHOM BPEMEHHOM IIEPHOJAC paBHA WM MEHBIIE
MIEPBOTO MTOPOTOBOTO 3HaUeHUS (3Tarm S416).

Korna 3HaueHune oTneNbHON TepeMEHHOM paBHO MM OOJIbILIE TPETHETO MOPOTOBOTO 3HAUEHHSI, KOHTPOJI-
nep 51 ompesnenser, YTO HEHOPMAIBHOCTh B PEXHUME 3apsaJKU MPHUCYTCTBYET HIU TPYAHO pa3pellaTh HEHOP-
MaJbHOCTh, ¥ BBIMOJHSIET BTOPOM PEXHUM, B KOTOPOM I0jaya 3JIEKTPUUIECKOH MOIIHOCTH K Harpy3ke 111R ot
ucroynrka 40 nuTaHMs HEOOPAaTUMO OTKIIIOYAETCS, TAK YTO KOHTpoJulep 51 He MOXKET BO30OHOBIIATH IMOJAYy
SNeKTpuueckod MomHocTu (dTanm S424). OTMeTuM, 4TO BTOPOH PEXHMM MOXKET BBIIOIHSITHCS MOCPEACTBOM
yIpaBIEHUs BBIIECONUCAHHBIM cpeAcTBoM 170 pa3beauHeHHss KOHTposiepoM 51. 3arem koHTpomep 51 yBe-
JIOMIISIET TIOJI30BATENSI O TOM, YTO BTOPOM PEXHM BBITIONHAETCS (dTam S426). YBegOMIICHHE IOJIb30BATEIIO
MOJKET OBITh BBIIIOJTHEHO cpeAcTBOM 30 yBETOMIICHHS.

Kaxk ommcano Beime, nepsoe ycioBue (3Tam S402) u Bropoe ycmoBue (3tam S422) nis onpeaesieHus Toro,
JOJDKHBI JIM BBITIOJHSTHCS TIEPBBIA PEXHUM M BTOPOH PEXHUM COOTBETCTBEHHO, MOTYT OBITH IIpeJOCTaBJICHB. B
9TOM CITydae BTOPOE YCIOBHE SIBIISICTCA 00JIee CTPOTHUM TI0 CPaBHEHHIO C IIEPBEIM YCIOBHEM. J{pyriMH CIIOBaMH,
YIOBJIETBOPEHHUE BTOPOTO YCIOBUS SBIISICTCS 00Jee TPYIHBIM IO CPAaBHEHHIO C YIOBIETBOPESHUEM IEPBOTO YC-
noBust. Harpumep, kak B ciydae, KOTJa 3HaU€HHE OTAEIBHON TIEPEMEHHON PaBHO WM OO0JIbIIIE BTOPOTO TIOPOTO-
BOTO 3HAU€HMs M MEHBIIE TPETHEro MOPOrOBOr0 3HAU€HMS, B HEKOTOPHIX CIydasX BTOPOE yCIOBHUE HE MOXKET
OBITH yIOBJIETBOPEHO, Ja)ke KOT/a MEepBOE yCIOBHE ynoBieTBopsiercs. Korga cymecTByeT BepOSTHOCTH TOTO,
YTO HEHOPMABHOCTb B PEKUME 3apAIKU IPUCYTCTBYET, KOHTpOJUIep 51 BBHIMOIHSET NEPBBIM PEXUM, B KOTOPOM
nojaya 3MeKTPUUECKONH MOIHOCTU K HAarpy3Ke OT UCTOUHUKA NMUTAHUSA BPEMEHHO OTKIIIOYAETCs, U KOTJa Cylle-
CTBYET BBICOKAasi BEPOSITHOCTb TOTO, YTO HEHOPMAIBHOCTH B PEXHUME 3apsAKd MPUCYTICTBYET, KOHTpoiiep 51
BBITIOJTHSAET BTOPOM PEKUM, B KOTOPOM IT0JIada INEKTPHIECKOW MOIIHOCTH K Harpy3Ke OT MCTOYHHWKA MUTAHUS
HEoOpaTHMO OTKITIOYAETCS.
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KonkpeTHslil npuMep 2 OTAEIBHOTO Mpolecca.

@ur. 12 wutrocTpupyeT Opyroi MpuMep OTAEIBHOTO polecca, albTepHaTUBHEINA ¢ur. 11.

Korma oTnenpHbBIN poliecC HAYWHACTCS, 3HAUYEHUE OTACILHON MepeEMEHHON YCTaHABIINBAETCS B "'BEIMIMHY
YMEHBIICHUS CaMOT0 MTOCTIETHETO BEIXOAHOTO HAMPSDKEHHS B KQXKIOM IPEIBAPUTENBHO ONPENeICHHOM BpEMEH-
HoM niepuoae” (3tam S500). B aToM nmpuMepe oTaenbHas MEpEeMEHHAs BKITIOYAeT B ce€0s BEMUNHY YMEHBIICHUS
BBIXOJHOTO HAIIPSDKEHHS B KAYKIOM IIPEIBAPUTENIFHO OTIPEIEIIEHHOM BPEMEHHOM IIEPHOIE.

Jlanee xouTposuiep 51 ompexpenser, ACHCTBUTEIBLHO JIM 3HAUYEHHE OTACIIBHOW MEPEMEHHON paBHO WU
MEHBIIIe YETBEPTOTO MOPOTroBoTo 3HaueHus (3tan S502). YeTBepToe MOPOTOBOE 3HAUCHHE MOXKET OBITh, HATPH-
Mep, TAaKUM K€, YTO U BBIIICOIIICAHHOE ITEPBOE MOPOTOBOE 3HAUEHHE, M MOXKET OBITh 33JaHO Ha OCHOBE BEJINYH-
HBl YMCHBIICHHSI BBIXOJHOTO HaNpspKEHHS MCTOYHHMKA 40 MUTaHWs B KaXJIOM INPEIBAPUTENHHO ONPEICICHHOM
BPEMEHHOM IIEPHOJIE B peXKUME MOAAYH ITUTAHHUS.

Korna 3nauenne oTnenpHOM IepeMeHHON OO0JIbIlle YEeTBEPTOrO MOPOTrOBOTO 3HAYEHHMS, CYIIECTBYET BEPO-
ATHOCTH TOTO, YTO HEHOPMAJILHOCTh B PEKHME 3apsAKH He MPUCYTCTBYeT. ClieoBaTeNbHO, PEXKUM 3apsAKA MO-
JKET BBITIOJHATHCSA OT Havasla. BMecTo BBINONHEHNS pexkuMa 3apsiIKi OT Hadajla PeKUM 3apsiIKd MOXKET BBIITOJI-
HATBCS] OT HEKOTOPOI1 CBOEH cpelHel TOUKH.

Korga 3HaueHme oTAenpHONM NMEPEMEHHOW PaBHO WM MEHBIIE YETBEPTOTO IOPOTOBOTO 3HAYEHUS, KOH-
TpoJutep 51 ompezenser, NeHCTBUTENLHO JTM 3HAUYCHUE OTACIHLHOW NMEPEMEHHON paBHO WM MEHBIIE TISATOTO TMO-
porosoro 3HaueHus (3tan S504). 3aech mATOE MOPOTOBOE 3HAUCHUE SBJIACTCS 3HAUEHUEM, MEHBIIIMM 10 CpaBHE-
HHUIO C YETBEPTHIM IOPOTOBBIM 3HaueHHWEM. [ITO€ moporoBoe 3HaUEHHE MOXKET OBITh 33aJaHO, HapHUMep, Kak
3HAaYCHHE HIDKE HIDKHETO IIpeieNia BeJIMYMHBI YMEHBIIEHUS BBIXOJHOTO HANpsDKEHUS ucToyHMKa 40 mMHUTaHUS B
Ka)XIIOM TIpEBapUTEIFHO ONpPEAEICHHOM IEpUOJe BPEMEHH, KOTJa HCIIONB3yeTCcs ayTeHTHYHAs HOpMaibHas
Harpy3ka 111R, uny, HampuMep, BEeITMUUHBI YMEHBUICHUS BBIXOJHOTO HANpsbKeHHUs UcTouHuka 40 nutaHus B
Ka)KZIOM TIPEIBAPHUTEIILHO OIPEIEICHHOM BPEMEHHOM NEepHOAe, KOTAa UCTOYHHK 40 MUTaHUS SBIJISETCS MOJTHO-
CTBIO 3apsDKCHHBIM, M JJIEKTPUUECKas MOILIHOCThH Mopaercs K Harpyske 111R ¢ koaddunmenTom 3anonHeHus,
paBubIM 100%.

Korna 3HaueHne oTnensHON IEpEMEHHOM PABHO T MEHBIIIE YETBEPTOTO MTOPOTOBOTO 3HAUCHHS U OOJIBIIIE
MSTOTO MTOPOTOBOTO 3HAYEHHSI, KOHTPOJUIEp 51 BpeMEHHO OIpenenseT, YT0O HEeHOPMAIBHOCTh B PEKUME 3apsIKd
MIPUCYTCTBYET, U BBITOIHAET NIEPBBIM pEeKUM, B KOTOPOM T0J1aya 3JIEKTPHUUECKON MOITHOCTH K Harpy3ke 111R ot
ucrounrka 40 mUTaHUS BPEMEHHO OTKIIFOYAETCS, TaK YTO KOHTpoyuiep 51 MoeT BO30OHOBIATH MOAAUY DJICK-
Tpudeckoii MomHuocTH (3tan S510). 3aTem kKoHTposuiep 51 yBeIOMIISIET IMOJIB30BATENS O TOM, YTO TIEPBBIN pe-
JKUM BBITIONHsIeTCs (dTam S512).

Korpaa 3HaueHue oTAeabHON NEPEMEHHOM paBHO MM MEHBIIE MATOTO MOPOrOBOTr0 3HAYEHUS, KOHTpoep 51
OTIpEJIEISIET, YTO HEHOPMAIIBHOCTD B PEXHUME 3apsKH NPUCYTCTBYET, W BBIIOJIHIET BTOPOH PEKHUM, B KOTOPOM
MoJiaua AMEKTPHYCCKON MOITHOCTH K Harpy3ke 111R ot ucrounnka 40 nmutaHus HEOOPATUMO OTKIIIOYACTCS, TaK
YTO KOHTpOJUIep 51 He MOXKET BO30OHOBIIATH IMOJavy JIEKTPHUYECKOH MOIIHOCTH (3Tan S524). 3aTeM KOHTPOII-
aep 51 yBemoMIISeT MMoJIb30BaTeNs O TOM, YTO BTOPOI pexuM BhINosHsETCs (3Tan S526).

Kaxk onncano Bbime, epsoe ycnosue (3tan S502) u BTopoe ycnoue (3tan S504) a1 onpeneseHus Toro,
JOJDKHBI JIM BBITIOJHSTHCS TIEPBBIA PEXUM M BTOPOI PEXHUM COOTBETCTBEHHO, MOTYT OBITH IIpeJOCTaBJIeHB. B
9TOM CITydae BTOPOE YCIOBHE SIBIISICTCA 00JIee CTPOTHUM TI0 CPaBHEHHIO C IIEPBBIM YCIOBHEM. J{pyriMH CIIOBaMH,
YIOBJIETBOPEHHUE BTOPOTO YCIOBUS SBISICTCS 0OJee TPYIHBIM IO CPAaBHEHHIO C YIOBJIETBOPESHUEM IEPBOTO YC-
noBus. Hanpumep, kak B ciydae, Korjia 3HaYCHHE OTACIBHON NEpEMEHHON paBHO WIIM MEHBINIE YETBEPTOTO I10-
POTOBOTO 3HAYEHUS U OOJNBIIE TSATOTO OPOrOBOTO 3HAUCHHS, B HEKOTOPBIX CIIydasX BTOPOE YCIOBUE HE MOXKET
OBITH YZIOBJICTBOPEHO, JIaXKe KOTa IIEPBOE YCIOBHE YOBIETBOPSETCS.

CHHXpOHHN3AIMS YIPABICHHS CPEICTBOM Pa3beIUHEHHUS.

B BrIICOnMcaHHOM IpUMepe, B Cilydae, KOT/a PeXHM 3apsIKi BRIIIOJHSETCS, Koraa Harpyska 111R mon-
KiIfo4YeHa K coequaenuto 120, T.e. korga Harpyska 111R, monkmodenHas k coenuHenuro 120, ommb04HO HaeH-
TUdUIMpYeTCs Kak 3apsiaHoe ycrpoicTBo 200, KoHTposuiep 51 BBIMONHSAET OTAECIBHBIA MPOLIECC, BBITOTHIEMBIH
M0 MEeHbIIeH Mepe BEIOOPOYHO JUIA 110 MEHBIIEH Mepe BPEMEHHOTO OTKJIFOUCHHMS MOJaql dJIEKTPUYECCKOH MOII-
HoctH K Harpy3ke 111R ot ucrounnka 40 nmutanus (cm. ¢ur. 11 u 12).

be3 orpannueHusi B 5TOM MpUMepe, Koraa oOHapyKUBaeTCs Kakas-Tn00 HEHOPMaITLHOCTE B Harpy3ke 111R
nn uctounnke 40 muTanus, KOHTPoiuIep 51 MOXKET BBIIOIHATH OTAEIBHBIA MPOIIECC, BHITOIHAEMBIH 110 MEHb-
el Mepe BBIOOPOYHO JJIs TI0 MEHBIICH Mepe BPEMEHHOT'O OTKIIOYEHHUS MOIAYH JICKTPUIECKON MOIIHOCTH K
Harpy3ke 111R ot ucrounmka 40 muranus. [Ipumepbl HeHOpManbHOCTH B Harpy3ke 111R wimm mcrounnke 40
TTUTaHMS BKIIIOYAIOT B CE0s MOMKIIOYEHUE HEAyTEeHTUIHON Harpy3Ku K coeuHeHHno 120, UCTIONh30BaHUE aKKYy-
MYJIATOPHOTO OJIOKa HEayTEeHTHYHBIM II0JIb30BaTeleM (OTMEHY ayTeHTH(MKAIMK II0JIb30BaTeNs), HEHCIPaB-
HOCTb JIPyTrOro akKyMyJISITOpHOTO Oyioka u T.I. IloikiroueHne HeayTEHTHYHOW HArpy3ku K coenuHeHuio 120
MOXeT OBITh 00HAapPYKEHO, HAallPHUMED, IIOCPEICTBOM BBIIICOITMCAHHOTO NpoLiecca ayTeHTH(UKAINY Harpy3KH.

Korma nmerexrop 20 siBnsiercsi, HarmpuMmep, HA)KUMHOW KHOIKOH, ayTeHTH(HKAIM MOJIB30BATENST MOXKET
OBITH BBITIOJIHEHA TIOCPEICTBOM Ha)KaTHsl HAKUMHOM KHOITKM IPEIBApUTEIILHO ONpeesIeHHBIM 00pa3oM. B ka-
YyecTBe JPYroro npumMepa, korna aerekrop 20 siBsieTcs, HanpuMmep, JaTYMKOM BI0Xa, ayTeHTU(PHKAIHS 110130~
BaTeJsl MOXKET OBITH BBITIOJHEHA ITIOCPEACTBOM OKa3aHMA JABICHHS JACHCTBHS BIOXa MOJIH30BATENIEM IIPEIBAPH-
TEJBHO OTIPE/ICTICHHBIM 00pa3oM.
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[TporpaMma 1 HOCHTENb XPaHEHUSL.

Brimeonncannble MOCIEA0BATEIFHOCTH ONEPALIUH, WILIIOCTPUpOBaHHbIe Ha ¢wur. 6-9, 11 n 12, MoryT BHI-
TIOJTHATHCS TIOCPENCTBOM KoHTpoJutepa 51. T.e. koHTpoiutep 51 MOKeT BKITIOYaTh B ceOsl MPOrpaMMy, HHCTPYK-
THPYIOIIYIO aKKyMYJIATOPHBINA 070K 112 m mHTansarop 100 BKycoapoMaTHYECKOTO BEIIECTBA, YTOOBI BHITIOIHATD
BBIIIECONUCAHHBIIN CIIOCO0, 1 HOCUTEINb XPaHEHHUS, XPAHAIINI B ceOe MporpamMmy.

BTopoit BapuaHT ocyliecTBICHHUS.

Jlanee MHransATOp BKyCOapOMAaTHYECKOTO BEIECTBA COTJIACHO BTOPOMY BapHaHTY OCYLIECTBICHHSA OyaeT
OIMCaH CO CCBUIKOW Ha ¢ur. 13. OTMeTHM, 4TO TE k€ KOMIIOHEHTHI, YTO U KOMIIOHCHTHI B BHIIICONMCAHHOM Ba-
pHaHTe OCYyIIECTBIECHUs, 0003HAYAIOTCS TEMH K€ HOMEpaMH CCBHUIOK M MX OIHMCaHKe NpolymeHo. [lanee B 1aH-
HOM JIOKYMEHTE KOH(Urypanusi, OTIMYHAs OT BHIIICONMCAHHOTO BapHaHTa OCYIIECTBIICHUS, OyIeT onucaHa 1o-
JPOOHO.

B HacrosiiemM BapuaHTe OCYILIECTBICHHUS BBIIEONUCAHHOE cpeAcTBO 170 pa3beauHeHHs IpeaoCTaBIseTCs
B y3ne 111 pacubinenus, T.e. Harpy3ke 111R, a He B akkymynsitopHoM O10ke 112. TlepBbiii nepeximodatens 175
U BTOpO# mepeximoyarens 177, dopmupyroniue cpeactso 170 pazbequHEHNs, MOTYT OBITh CKOH(UTYpHUPOBaHHI,
YTOOBI 3JEKTPUIECKU COCIUHATHCS ¢ KOHTPOIUIEpOM 51 depe3 3JeKTpUIecKylo KIeMMy (HE WIITIOCTPHPOBAHA).
Korma narpyska 111R mogkmodaercs k coeAMHUTENbHBIM KiieMMaM 120t, korTpoiuiep 51 koHpUrypupyercs,
9TOOBI IMETHh BO3MOKHOCTD YIIPABJISITh TIEPBEIM TiepekirtouateneM 175 u BTOpsIM mepekitodarenem 177 cpenct-
Ba 170 pazpenuHeHus. Takum 00pa3oM, KOHTpoJUiep 51 MOKET BBITIONHATH OTIENBHBIE TPOIECCHI, MITIOCTPH-
poBaHHbIe Ha ur. 11 u 12.

CornacHO HacTOSIIEMY BapHaHTy OCYIIECTBICHUS, KOrJa KOHTpoJuiep 51 BBHINOIHAET BTOPOH pEXUM, B
KOTOPOM I10Jlaua JIEKTpUYeckoii MomHocTH K Harpy3ke 111R oT ucrounnka 40 nutaHus HEOOPaTUMO OTKIIIO-
YaeTcs, TaK 4TO KOHTpoyurep 51 He MOXKeT BO30OHOBIIATH MOJA4y 3JIEKTPUYECKOW MOIIHOCTH, Harpy3ka 111R,
T.e. y3en 111 pacnbuienus, 3aMeHseTCsl HOBOM Harpy3kol, B pe3yibTare 4ero uHraastop 100 BkycoapomaTtuue-
CKOT'O BEI[ECTBA MOXKET OBITh BO3BPAIIEH B IPUTOJHOE LISl UCTIOIBb30BaHMs cocTosiHue. TunmaHo y3en 111 pac-
MBUICHHUS UMEET TEH/CHIHNIO OBITh JEHIEBBIM OTHOCHUTEIBHO aKKyMYJSITOpHOTO Oyoka 112, mMeromero goporo-
CTOSIII[E KOMIIOHEHTHI, Takue Kak 010k 40 muranus. COOTBETCTBEHHO HACTOSIIIUM BapHUaHT OCYIIECTBICHUS
SIBIISIETCS. OCOOCHHO TOJIE3HBIM C TOYKH 3peHus 3atpar. Cpenctso 170 pa3benuHEHHs] MOXKET OBITh MPETYyCMOT-
PEHO KaK ISl akKyMyJIaTopHOTO O710Ka 112, Tak u myst y3na 111 pacnbuieHus.

Jlpyrue BapHaHTbI OCYIECTBICHHS.

Hacrosmee n3o0pereHre OBITIO ONMMCAaHO MOCPEICTBOM BBIIICONMCAHHBIX BAPHAHTOB OCYILIECTBICHHUS, HO
HE cIeIyeT IMOHUMATh, YTO ONHCAHUE M YEPTEHKH, COCTABIISIONINE YaCTh HACTOSILETO OMMCAHNS, OTPaHUINBAIOT
Hacrosiiiee n3oOpeTeHue. Pa3nuyHble albTepHATHBHBIC BAPHAHTHI OCYLIECTBICHHS, MPUMEPBI U METOIBI JKC-
TUTyaTaluy OyyT OYEBHUAHBI CIEHAINCTaM B 00JIaCTH TEXHUKHU M3 ATOTO OITMCAHHS H300PETEHHS.

Hanpumep, koHHTrypalyy, onucaHHbIE B KaXKIOM U3 BBIIICONMCAHHBIX BAPHAHTOB OCYILIECTBICHHS, MO-
T'YT OBITh 00BEANHEHBI W/HIIH NEPEYIOPSA0UCHBI HACKOJIBEKO BO3MOXKHO.

OOPMVIIA U30BPETEHUA

1. AKKyMYJISTOPHBIN OJIOK, CONMEepIKaIITHA

HCTOYHMK MHUTaHMUS;

COEIMHEHHE, BBIIIOJTHEHHOE C BO3MOKHOCTBIO COSIMHEHHS C HArPY3KOH ISl pacIIbIIICHHUSI HCTOYHHUKA a3po-
307151 WM HAarpeBa UCTOYHHMKA BKyCOApOMATUYECKOrO BEIIECTBA U 3apsAOHBIM YCTPOHCTBOM JUIS 3apAKU UCTOY-
HHKa IUTaHUS; U

KOHTPOJUIEP, BBIOJHEHHBIM C BO3MOXKHOCTBIO YIIPABICHUSA PEKUMOM MOAAUYM MUTAHUS, B KOTOPOM 3JEK-
TpHU4ecKasl MOIIHOCTb MOAAETCs K Harpy3Ke OT UCTOYHMKA IMUTAHUS, U PEXKUMOM 3apaIKU, B KOTOPOM 3apsiiHOE
YCTPOMCTBO 3apshKaeT MCTOYHUK MUTAHHS, W BBINOJIHEHHBIH C BO3MOXKHOCTBIO WAECHTH(HUKAIWUU TOTO, YTO HAa-
rpy3Ka, MOJKIIOYEHHAs K COEAWHEHUIO, OMMNOOYHO OMpeneseTcs] Kak 3apsiiHOe yCTPOWCTBO, €CIM BEIHYMHA
YMEHBIIICHUS BBIXOJHOTO HANpPSDKCHUS B IPEIBAPUTENBHO 331aHHOM BPEMEHHOM IEPHOJE B 3TOM PEXHUME 3a-
PSIKK paBHA MIIM MEHBIIIE TIEPBOTO MTOPOTOBOTO 3HAYEHHS, KOTOPOE 33a[aeTCcs Ha OCHOBE BEIMYMHBI yMCHBIIIE-
HHS BBIXOZHOTO HANPSDKEHHS B IIPEIBAPUTENBHO 33laHHOM BPEMEHHOM IIEPUOJIE B PE)XXUME MOIAYH TUTaHM,

IIPU 3TOM KOHTPOJUIEP BBIIIOIHEH C BO3MOXKHOCTBIO 10 MEHBIIEH MEpe BPEMEHHOTO OTKIIOUYEHUS MOJAYH
3JIEKTPUYECKON MOILTHOCTH K Harpy3ke OT MCTOYHMKA MUTAHUS, €CIH UACHTH(HUIUPYETCS] OMINOOTHOE OIIpese-
JIEHWE Harpy3KH, MOAKIIOYEHHON K COEUHEHUIO, KaK 3apsJHOr0 YCTPOUCTBA.

2. AKKyMyJSTOPHBII GJIOK 110 I1.1, IpH TOM KOHTPOJUIEp HOBTOPHO MIPOBEPSIET, ITOIKIIOYECHA JIN Harpy3Ka
K COEJUHEHUIO II0 MEHBIIEH Mepe mepel BPeMEHHBIM OTKIIOUEHHEM MOoJaud 3JIEKTPUYECKON MOIIHOCTH K Ha-
rpy3Ke OT UCTOYHHKA MUTAHMUS.

3. AKKYMYJSITOPHBIA OJIok 1o 1.1 mim 2, comeprkalluii CpeacTBO pa3beMHEHHs Ul M0 MEHBIIEH Mepe
BPEMEHHOI'O OTKJIIOUEHUS MOa4H MIEKTPUIECKON MOIIHOCTHU K Harpy3Kke OT MCTOYHHUKA MUTaHHUS.

4. AKKyMYJSITOPHBIN OJIOK TI0 1. 1, comeprkanui

MEPEKIIF0YATENh, KOTOPBIHA BBIITOJIHEH C BO3MOKHOCTBIO SJIEKTPHIECKOTO COCIMHEHNS NCTOUYHUKA MTUTAHHA
K Harpy3Ke WM 3apsSIHOMY yCTPOWCTBY, KOTOPOE MOJKIIOYECHO K COCAMHEHHUIO, MM OTCOCIUHEHNS HCTOUHUKA
MHUTaHKSA OT HUX,
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IIPU 3TOM KOHTPOJUIEP aKTUBHPYET MEPEKIOYATENh, €CIU B PEXKHUME MOJIAYU MUTAHUS YAOBICTBOPSACTCS
MEPBOC YCIIOBHE, U KOHTPOJUICP aKTUBUPYET MEPEKIFOYATEIb, CCITH B PEXKUME 3aPsIIKU yIOBICTBOPSIETCS BTOPOE
YCIIOBHE, OTIIMYHOE OT MIEPBOTO YCIIOBHS,

MIpUYeM yKa3aHHBIH aKKyMYJISTOPHBIA OJIOK TOTIOTHUTEIHHO COIECPIKUT

JIETEKTOP, BHITOTHEHHBIA C BOBMOXKHOCTBIO OOHAPYKHUBATH ASHCTBHE IS MCTIOJB30BAHMS HATPY3KH,

IIPH ATOM TIEPBOE YCIIOBHUE SBISAETCA TEM, UTO JeHCTBHE OOHAPYKEHO,

MIpUYEM BTOPOE YCIOBHUE SBIISETCS TEM, UTO 3apSAAHOE YCTPOHCTBO MOAKIIOUCHO K COSTUHEHHUIO.

5. AKKyMYJSITOPHBIH OJIOK TI0 JTFOO0MY M3 MII. 1 -4, IpH 3TOM aKKyMYJISTOPHBIN OJIOK UMEeT

MIEPBEIA PEKUM, B KOTOPOM TOAaya JICKTPUUCCKON MOIIMHOCTH K HArpy3Ke OT MCTOYHHWKA IMHUTAHUS TIpe-
KpalaeTcss BpeMEHHO, YTOOBI KOHTPOJIJICP BO3OOHOBHII MOy AIICKTPUICCKON MOIIHOCTH; U

BTOPOW PEXKUM, B KOTOPOM IMOJIa4a AJIEKTPHUYCCKOW MOIMHOCTH K Harpy3Ke OT MCTOYHHMKA IHUTAHUS IIpe-
Kpalaercss HeoOpaTuMo, TIOCJIC Yero KOHTPOJUICP HE UMEET BO3MOXKHOCTH BO3OOHOBIJICHUS MOJNAYH IICKTPUYIC-
CKOM MOIITHOCTH.

6. AKKyMYJISITOPHBIN OJIOK T10 1.5, TP TOM KOHTPOJUICP BEHITIONHSCT TEPBBIA PEXKHIM, YIIPABIISA MEPEKITIO-
yaTeJeM, pacloI0KeHHBIM 110 MEHBIICH Mepe Ha OTHOM U3 aKKyMYJIATOPHOTO OJI0Ka ¥ Harpy3KH.

7. AKKyMYJSTOPHBIA OJIOK TI0 T.5 WK 6, IPU 3TOM KOHTPOJUIEP BBITIOJHSET BTOPOH PEXKUM, TIEPEKUTAS
TUIABKYIO TIEPEMBIUKY, PACIIOIOKEHHYIO TI0 MEHBIIEH Mepe Ha OJJTHOM U3 aKKyMYJIATOPHOTO OJIOKa ¥ Harpy3KH.

8. AKKyMYJISTOPHBIM OJIOK IO JIOOOMY W3 TIL.5-7, IPH 3TOM B KOHTPOJIIEPE 3aJaHbI MEPBOE YCIOBHE U
BTOPOE YCJIOBHUE IS ONPEAEITICHUS TOTO, JOJDKHBI JIU BBITIOTHITHCS COOTBETCTBEHHO MEPBHIN PEKUM HIIA BTOPOH
PEeXUM, TIPUYIEM BTOPOE YCIOBHUE SBISETCA O0JIee CTPOTHM IO CPABHEHHIO C IEPBBIM YCIIOBHEM.

9. AKKYMYJISTOPHBIA OJIOK 11O 1.8, MPH 3TOM KOHTPOJUICP BHIMOJIHACT MEPBBIN PEKHUM, KOTJIa YHCIO pas,
KOTJIa YAOBJICTBOPSACTCS OTICIBEHOE YCIOBHE, PABHO WIIM OOJBIIEC BTOPOTO MOPOTOBOTO 3HAYCHUSI, KOTOPOE SBJIS-
€TCsI HATypaJlbHBIM YHCIIOM, PABHBIM OJHOMY WK 00Jiee, 1 KOHTPOJUIEP BBITIOIHIET BTOPOU PEKUM, KOTIA YHC-
JI0 pa3, KOT/ia yIOBIECTBOPSICTCS OTJCIHFHOE YCIOBHE, PABHO HIIH OOJIBIIE TPETHETO IOPOTOBOTO 3HAYCHHUS, KOTO-
poe€ SBISIETCS. HATYPAILHBIM YHCIIOM, OOJBITUM IO CPABHEHUIO CO BTOPBIM MTOPOTOBEIM 3HAYCHUEM.

10. AKKyMyJIATOPHBIH GJI0K 110 1.9, TIpH 3TOM BTOpPOE IMMOPOTOBOE 3HAUCHHE paBHO "1".

11. AKKyMyJISATOPHBIH OJIOK 1O 1.5, CoMlepIKaIuii

JIETEKTOP, BHIITOTHEHHBIA C BOBMOXKHOCTBIO OOHAPYKMBATH BRIXOJHOE HANIPSKCHUE UCTOYHUKA TTUTAHHS,

IIPU 3TOM KOHTPOJUIEP BBITIONHSIET MEPBBIA PEKUM, KOTZIAa BEJIMYMHA YMEHBIIECHUS BBIXOIHOTO HAIpsDKe-
HUS B KQ)XXIIOM IIPEIBApUTENFHO 3aJaHHOM BPEMEHHOM IIEPHOC B pEXKUME 3apsIKU paBHA WIH OOJBIIE BTOPOTO
MIOPOTOBOTO 3HAYCHHUS, U KOHTPOJIIEP BHINIOIHAET BTOPOH PEKUM, KOTAAa BEIWYHMHA YMCHBIICHHS BBIXOTHOTO
HANPSDKCHUS B KaXIOM MPEIBAPUTEIBLHO 3aIaHHOM BPEMEHHOM TIEPUOJIC B PEKHMME 3apsIKH PaBHA WM OOJIbIIE
TPETHETO MOPOTOBOTO 3HAUCHHUS, OOJIBIIIETO IO CPABHCHHUIO CO BTOPHIM MOPOT'OBBIM 3HAYCHUCM.

12. MHransTop BKyCOapoOMaTUYECKOTO BEIIECTBA, COAEPIKAIINMA

AKKyMYJISITOPHBIH 0JIOK 110 Jito0omy u3 . 1-11;

HATPY3KYy.

13. Cnoco6 ynpaBieHUs aKKyMYJIATOPHBIM OJIOKOM, BKITFOYAFOIIUM B CeOst

HUCTOYHUK MTUTAHUS; U

COCIMHEHHE, BEITIOIHEHHOE C BOSMOYKHOCTBIO COSIMHEHHS C HarPY3KOH IS pacbUICHHUS ICTOYHHUKA a3po-
30315 ¥ 3apATHBIM YCTPOWCTBOM IS 3apAIKH MCTOYHHUKA MUTAHUSA,

IIPU ATOM aKKyMYJISTOPHBIN OJOK MMEET PEXHMM I0J1a4ud IMUTAaHUSA, B KOTOPOM JJIEKTPHUIECKass MOITHOCTD
MOJAeTCsl K Harpy3ke OT MCTOYHHKA IMHUTAHUS, W PEKUM 3apsiKd, B KOTOPOM 3apsAHOE YCTPOWCTBO 3apsiKaeT
UCTOYHUK MTUTAHUS,

IIPH 3TOM CIIOCOO COMEPIKUT ATAll, HA KOTOPOM KOHTPOJUICP WACHTUPHUIUPYET, OIIUOOUHO JIU ONPEIeIIsIeT-
s KaK 3apsIHOE YCTPOHCTBO HArpy3Ka, MOJKIIOUCHHAS K COCIMHCHHUIO, IPUYEM UACHTU(DUIUPYIOT, YTO HATPY3-
Ka, MOJKIIOYEHHAs K COCAWHCHHIO, OMIMOOYHO ONPEACISICTCS KaK 3apsIHOC YCTPOWCTBO, €CIHM BEJIMYHMHA
YMCHBIICHUS BBIXOJHOTO HANPSDKEHUS B MPEABAPUTEIBHO 33JaHHOM BPEMEHHOM TIEPUOJIC B 3TOM PEIKUME 3a-
PSAAKY paBHA WM MEHbIIE TIEPBOTO MOPOTOBOTO 3HAUCHHUS, KOTOPOE 33J]aCTCs HA OCHOBE BEIMYMHBI YMCHBIIIC-
HUS BBIXOJHOTO HANPSDKCHUS B IPEABAPUTEIHHO 3aJaHHOM BPEMEHHOM IepHoJie B pEKUME MOJaud MUTAHUSA, U
M0 MEHBIIEH Mepe BPEMEHHO OTKIIIOYAeT PEKUM IMOJAaYM MHUTAHUS K HArpy3Ke OT MCTOYHHWKA MHUTAHUS, €CIH
UACHTUQHUINPYETCA OMNOOYHOE OIpEeNIeHIe HATPy3KH, MOAKIIOYCHHON K COSIMHEHHIO, KaK 3apsIHOTO YCT-
poiicTBa.

14. KoMITbIOTepHO-9UTaeMBIil HOCUTEIh JAaHHBIX, COACPIKALINNA MPOTPaMMy ISl YIPaBICHUS KOHTPOJLIE-
POM aKKyMYJISTOPHOTO OJIOKA JUIS OCYIIECTBIICHHUS crioco0a 1mo 1. 13.
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