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AKKYMYVYJIATOPHBIA BJIOK, HHTAJISITOP
JJISA BKYCOAPOMATHYECKOI'O BEHIECTBA,
CIIOCOB YIIPABJIEHUA AKKYMYJATOPHBIM BJIOKOM U ITPOTPAMMA

O0JsacTb TEXHHKH, K KOTOPOH OTHOCHUTCS H300peTeHHe

[0001] Hacrosimee m3o00peTeHrne OTHOCUTCS] K aKKyMYJISTOPHOMY OJIOKY, BKJTFOUAIOIIEMY
B ce0s coenuHeHUe, CKOH(UIYpPHPOBAHHOE, YTOOBI WMETh BO3MOXHOCTb COEAMHEHUS C
pacHbUIMTENEM Uil PAaCHbUICHUST UCTOYHUKA a’3pO30Jis, MHIaJIsTOPYy BKYCOapOMATUYECKOIO
BEIECTBA, BKJIIOUAIOIIEMy B ce0s  aKKyMyJATOpHBIH  OJOK, crmocoly — ymnpaBieHHus
aKKyMYJISITOPHBIM OJIOKOM U IPOrpaMMe JUIsl BBITIOJIHEHHS CrIoco0a.

YpoBeHb TeXHHUKH

[0002] BmecTo curapet ObLTH PeJIOKEHbI MHIAJIATOPbI BKYCOapOMAaTHYECKOTO BEIIIECTBA
HEBOCIUIAMEHSIOIIErocs: TUMa (3JIEKTPOHHBIE CUTAPETHI) AJIST BIBIXaHHsA BKYCOAPOMAaTHYECKOIO
BemecTsa 0e3 cxxuranus (cM. PTL 1-6). MHranmsrop BKycoapoMaTH4eCKOrO BEINECTBa BKIIFOUAET
B ce0s, 10 MeHbIIeH Mepe, OfUH M3 MCTOYHUKA a3PO30Jsi U UCTOYHHMKA BKYCOAPOMATHYECKOTO
BELIECTBA, PACHbUINTENb, KOTOPBIH SIBJISETCA 3JIEKTPUYECKOW HArpy3KOW A pPacCHbUICHUS
BJIbIXa€MBbIX BKYCOBBIX KOMIIOHEHTOB, COAEPIKAIIUXCs, [0 MEHBIIEH Mepe, B OTHOM U3 UCTOYHHUKA
a’po3oiss M MCTOYHMKA  BKYCOApPOMAaTUYECKOTO  BELIECTBA,  WCTOYHUK  INHUTAHUS,
CKOH()HMTYPUPOBAHHBIN, YTOOBI MOJABATH SJEKTPUYECKYI) MOIMHOCTh K PACHBUIUTENIO, HU
KOHTPOJUIEP, CKOH(UTY PUPOBAHHBIN, YTOOBI YIIPABJISATh PACTIBUIUTENIEM U UCTOYHHKOM TTHTAHHSL.

[0003] PTL 1 onuckIBaeT, 4TO paCHbUIUTENb KOHPUTYPUPYETCS, YTOOBI CHEMHBIM 00pa3oM
COEIMHSATHCS C AKKYMYJIATOPHBIM OJIOKOM, CHA0KEHHBIM HCTOYHUKOM TTUTAHUS U KOHTPOJIJIEPOM.
PTL 1 onwmceiBaer, YTO pacHbUIMTENb, COEAUHEHHBIN C aKKYMYJIATOPHBIM OJIOKOM, MOXKET OBITh
UICHTU(PHUIHMPOBAH C MOMOIIBIO UACHTU(PUKATMOHHON HHOpMaLuy, Takoi kak ID.

[0004] PTL 2 onuchiBaeT 3JIEKTPOHHOE KypHUTEJIbHOE OOOpyIOBaHHME, B KOTOPOM
PACTIBUTUTEND U 3aPSITHOE YCTPOHCTBO MOTYT IMOOYEPETHO MOAKITIOUATHCS K O0LIEMy COeTUHEHHIO
(nHTEpdeEticy) aKKyMyIATOPHOTO OJI0KA.

[0005] PTL 3 omuckiBaet, 4T0 OOHAPYKUBAETCS CBEPXTOK, MPOTEKAIOIIUN B 3JIEKTPOHHOMN
CXeM€ B BJIEKTPOHHOW CHUrapere, WM KOPOTKOE 3aMblkaHHE B 3JeKTpoHHoU cxeme. PTL 4
ONHUCBHIBAET IIJIABKYIO MEPEMBIUKY, KOTOpas NPEeNOTBpallaeT IeperpeB pacnbUIMTENs B
snexkTpoHHoM curapere. PTL 5 onmceiBaer, 4To, KOraa CyLeCTBYeT HEMCIIPABHOCTb CUCTEMBI B
yCTpoiicTBe (OPMUPOBAHHS a3PO30JIsI, TAKOM KaK 3JIEKTPOHHAsI KYpPHUTEIbHAS MPUHAICKHOCTb,
MJIaBKAasi IEPEMBIYKA B 3JIEKTPOHHOU CXEMe MEePEKUraeTCsl, TEM CaMbIM, OTKJItO4ast cucremy. PTL
6 OINHUCBHIBAET, YTO CBEPXTOK M IEPEHANpPsDKEHHE OOHAPYKUBAIOTCA B MPOLECCE 3apsSaKu

AKKYMYJIITOPHOTO OJIOKA 3JIEKTPOHHOH CHUrapeTsl.
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[0006] PTL 7 onuceiBaeT yCTPONHCTBO HAOMIOIEHUS 3apsiia, CKOH(UTY PUPOBAHHOE, YTOOBI
HAOJIIOATh 3apSDKEHHOE COCTOSIHHE AaKKyMYJIATOpa, KOrZa aKKyMYJISATOpP 3apspKaeTcs. ITO
yCTpOHCTBO HabIIIOne s 3apsiaa OOHAPYKUBAaeT HEHOPMAJIbHOE COCTOSTHUE 3apsiiKH, HAOMonast
U3MEHEHHE B HATPSKEHUH aKKyMYJISATOpa, KOTOPBIA AOJDKEH OBITh 3apsKeH, OTHOCHUTEIBHO
BPEMEHH WM WU3MEHEHHE B HAINPSKEHUH aKKyMyJISITOpa, KOTOPBIA IOJKEH OBbITh 3apspKeH,
OTHOCHUTEJIbHO 3JIEKTPUYECKON BEJMYHMHBI 3apsiia, a Takke HaOJonasi 3HaYeHUE HaIpPsLKEHUS
AKKyMYJIATOPA, U3MEPEHHOE CPEICTBOM U3MEPEHUSI HATPSKEHUSL.

[0007] PTL 8 onuceiBaeT crioco0 ayTeHTU(UKALIUH [TOJIb30BATENsT HA OCHOBE J1aBJICHUS
BJIOXA B IEWCTBUU 3aTSKKH IOJIB30BATENISI B MHTAJISITOPE BKYCOAPOMATHUECKOTO BELIECTBA.

[0008] PTL 9 onuckiBaet criocod, B KOTOPOM UHTAJIATOP BKY COAPOMATUYECKOTO BELIECTBA
JIETKO OTKJIIOYAETCS.

Cnucok ccblI0K

IlaTrenTHas auTepaTypa

[0009] PTL 1: ITarent CIIIA Ne 2016/0174076

PTL 2: Mexnynapoanas myOnukanms Ne WO 2016/119626

PTL 3: ITarent CIIIA Ne 2014/0254055

PTL 4: TTarent CIITA Ne 2014/0283856

PTL 5: HanmoHanbHast my OiuKamus MeKIy HapOIHOM maTeHTHOH 3asiBku Ne 2014-501106

PTL 6: ITarent CIIA Ne 2015/0036250

PTL 7: BeunoskeHHas simOHCKasi maTeHTHas 3asiska Ne 2003-317811

PTL 8: MexnyHapoaHas myomukanus Ne WO 2015/167000

PTL 9: HauuoHanbHas my OJIMKaIvsl MEKIYHAPOIHOM nmaTeHTHOM 3asiBku Ne H11-507718

CymHocTb n3o0peTeHust

[0010] TlepBblii OTNUYUTENBHBIA TPHU3HAK SIBJISIETCS AKKYMYJISTOPHBIM — OJIOKOM,
COZIEp>KALIUM. UCTOYHUK TUTAHUS, HETEKTOP, CKOH(UIypHpPOBaHHBIN, 4TOOBI OOHAPYKUBATH
BBIXOTHOE HAIPSDKEHUE UCTOYHUKA MUTAHUS, COeIUHEHNE, CKOHPUTYpUpPOBaHHOE, YTOOBI UMETh
BO3MOKHOCTb COEAWHEHUS C HArpy3KOM JJisi PAaCTbUICHUS MCTOYHUKA a’3pO30Jisi WM Harpena
HUCTOYHHKA BKYCOapPOMAaTUYECKOTO BELIECTBA, U KOHTPOJUIEP, BBIMOJHEHHBIM ¢ BO3MOXXHOCTHIO
BBITIOJIHCHHS PEXUMa TMOJAYH TMUTAHUS, B KOTOPOM 3JIEKTPUYECKAasi MOIIHOCTh TMOJAETCS K
Harpy3ke OT UCTOYHMUKA MHUTAHUS, MPU 3TOM KOHTPOJUJIEP BBITIOJHAET OTAENIbHOE YIIPABIICHUE,
OTJIMYHOE OT MOAAYH 3JEKTPUUECKON MOIIHOCTH K Harpy3Ke, Ha OCHOBE BEJIMYMHbBI U3MEHEHUS B
BBIXOJJHOM HANpPsDKEHUH B KAKIOM MPEABAPUTENIbHO OMPENEIEHHOM BPEMEHHOM MEPHOIE B
peKUMeE TTOIauy MTUTAHUS.

[0011] Bropoil mnpu3HAK SBISIETCS aKKyMYJSTOPHBIM OJIOKOM COTJIACHO TIEPBOMY

NPU3HAKY, IPH 3TOM OTAEIbHOE YIIPABICHNE SIBIIIETCS ay TEHTU(UKALIEH HArpy 3KH.
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[0012] Tpermit npu3HAK SBISIETCS AaKKyMYJISITOPHBIM OJIOKOM COTJIACHO BTOPOMY
NPU3HAKY, I[PU 3TOM, €CIM BEJIMYMHA M3MEHEHMs B BBIXOJHOM HaIPSDKEHHMM B KaXKAOM
NIPEeIBAPUTENILHO ONPEAENICHHOM BpPEMEHHOM IIEpUOZIE COJEPKUTCS B  IperBapUTENbHO
OIIpeAeICHHOM Nara3oHe, ay TEHTH()UKALHS Harpy3KU MPOROJIKAETCS.

[0013] YerBepTblii NMpU3HAK SBISETCS AKKYMYJSATOPHBIM OJIOKOM COTJIACHO BTOPOMY
NPU3HAKY WIM TPETbeMy MPU3HAKY, NPU 3TOM, €CJIU BEIUYMHA WM3MEHEHHs] B BbIXOAHOM
HaNPsKEHUH B KaXKIOM MPEBAPUTENIBHO OINpENeIeHHOM BPEMEHHOM NEPUOJI€ HE COAEPKUTCS B
NpeABAPUTENBHO ONPENEICHHOM ANana3oHe, ayTeHTU(UKALNS Harpy3KU OTMEHSIETCS.

[0014] IIaTelii npu3HaK SIBISIETCS AKKYyMYJSITOPHBIM OJIOKOM COTJIACHO YE€TBEPTOMY
NPU3HAKY, TIPU 3TOM, €CIIM ayTeHTHU(PUKALMA HArpy3KH OTMEHSIETCS, KOHTPOJUIEDP ONpenelseT,
BBINOJIHSAETCS JIN ayTeHTU(UKALUS HAarpy3KH, HA OCHOBE BEJIMYHHBI U3MEHEHHUS B BBIXOJHOM
HaNPSUKEHUU B KAKIOM IIPEIBAPUTENIBHO ONPENEICHHOM BPEMEHHOM MEPUOAE, KOraa AeHCTBUE
BO300OHOBIICHUSI OOHAPY KUBAETCS.

[0015] IllecToli mpHU3HAK SIBIAETCS AKKYMYJISTOPHBIM OJIOKOM COTJIACHO KaKOMYy—JHOO
OJTHOMY M3 NEPBOTrO-IATOIO MPU3HAKOB, NPU 3TOM COEAUHEHHE BBINOJIHEHO C BO3MOXKHOCTBIO
COCIMHEHUs] C 3apsAAHBIM YCTPOWCTBOM MJisl 3apsiAKM MCTOYHMKA IHTAaHUSI W HAarpy3KoW,
KOHTPOJUJIEDP BBINOJHEH C BO3MOMHOCTBIO [JIsl BBINOJIHEHMs PEXKHMa MCTOYHMUKA NUTAHUS U
pekuMa 3apsiAKU, B KOTOPOM 3apsiAHOE YCTPONCTBO 3apsKaeT UCTOYHUK NMUTAHUA, U OTAEIBHOE
yIIpaBJIeHUE SIBJISIETCS] YIIPABIIEHUEM IS OTIpe/ieSIeHUs] HCHOPMaJIbHOCTU B PEKHME 3apsiIKU.

[0016] Cenpmoil mpu3HAK SIBISIETCS AKKYMYJISITOPHBIM OJIOKOM COTJIACHO IIECTOMY
MPU3HAKY, TPU O5TOM, €CIH BENWYMHA YMEHBIIEHUS BBIXOAHOIO HAMNPSDKEHUS B KaXKIAOM
MPEeIBaAPUTENILHO OMNPEEJIEHHOM BPEMEHHOM IEpUO/ie B PEXXHUME 3apsSAKU paBHA WM MEHbIIE
MEPBOro MOPOrOBOT0 3HAUEHHUS, KOTOPOE 33/1a€TCsl HA OCHOBE BEJIMUHHBI Y MEHbLIEHHS BBIXOJAHOTO
HaNPSDKEHUS B KAKAOM IPelBapUTENIbHO OIpeieIEHHOM BPEMEHHOM NEPUOAE B peXKUMe MoAauu
MUTaHMsI, KOHTPOJUIEP OMNpeessieT HEHOPMAaIbHOCTD B PEXKUME 3apsIIKH.

[0017] Bocpmol mNpHU3HAK SIBISIETCS AKKyMYJSITOPHBIM OJIOKOM COIJIACHO CEAbMOMY
IPU3HAKY, MIPU 3TOM IEPBOE MOPOTrOBOE 3HAUEHHUE 337a€TCs PaBHBIM WM MEHBIIE BEJIUYHHbI
WU3MEHEHHS B BBIXOJAHOM HAIPsDKEHUU B Ka)KOM IPEIBAPUTENIbHO ONpEAEIEHHOM BPEMEHHOM
NepUoAe B peXXUMe MOlau MUTAHUS.

[0018] JleBAThIl MpU3HAK SIBISETCS aKKyMYJIATOPHBIM OJIOKOM COTJIACHO KaKOMY—JIHOO
OJIHOMY U3 I11€CTOr0—BOCHMOT0 NMPU3HAKOB, COAEP KAIIUM NEPEKII0UaTeNb, KOTOPBIN BBIMOIHEH C
BO3MO)KHOCTBIO 3JIEKTPUUECKOrO COEMHEHMs WM pa3beJUHEHUs] UCTOUHMKA MMUTaHUsl C UK OT
Harpy3ku WIM 3apsAHOrO YCTPOWCTBA, KOTOPO€ MOAKIIOYEHO K COEIUHEHUI0, MpPU 3TOM

KOHTPOJJIEP BKIHOYACT MNEPCKIOYATECIIb, €CJIU MEPBOC YCJIOBUE YAOBJIETBOPSACTCA B PEKUME
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MOJla4l MUTAaHUA, U KOHTPOJUIEP BKIKOYAET MepeKIoYaTellb, €CIU BTOPOE YCIOBUE, OTIMYHOE OT
MIEPBOTO YCJIOBUS, YOBJIETBOPSAETCS B PEKUME 3aPSIIKH.

[0019] [ecsaTblii MpHU3HAK SBIAETCS AKKYMYJSITOPHBIM OJIOKOM COTJIACHO IEBSITOMY
NPU3HAKY, COAEPIKAIINM AETEKTOP, CKOH(PUTY PUPOBAHHBIHN, YTOOBI OOHAPY KUBATh NEHCTBHE IJIs
UCIIOJIb30BAHUSl HAarpy3KH, NPU 3TOM IEPBOE YCJIOBHUE SIBISETCS YCIOBHEM, OCHOBAHHBIM Ha
OOHapy KeHUU EeHCTBUSI.

[0020] OprHHAAIATHIN TPU3HAK SBJSIETCS AKKYMYJISTOPHBIM OJIOKOM COTJIACHO AEBSITOMY
MIPU3HAKY WJIU JIECATOMY MPU3HAKY, IIPU 3TOM BTOPOE Y CJIOBUE SIBJIETCS yCIOBUEM, OCHOBAHHBIM
Ha MOJKJIFOYEHUH 3apsAHOIO YCTPOICTBA K COEAMHEHHUIO.

[0021] [iBeHaaUaThIi MPU3HAK SIBJSETCS MHTAIATOPOM BKYCOAPOMAaTUUECKOTO BEILIECTBA,
COZepKAIIUM. AKKyMYJIITOPHBbIM OJIOK COIJIacHO KakoMy—JHOO OIHOMY M3 II€pBOrO—
OJIMHHAALIATOTO IPU3HAKOB, U HAIPY3KY.

[0022] TpuHaguaThii TPU3HAK SIBJISETCS CIOCOOOM YIPABICHUS aKKyMYJISITOPHBIM
OJIOKOM, BKJIFOUAIOIINM B Ce0s1 KOHTPOJUIEP, KOTOPBIH BBIIOIHEH C BO3MOXKHOCTBIO BBIITOJTHEHUSI
pekuMa MOoAauu MHUTAHUS, B KOTOPOM D3JIEKTPUYECKas MOLIHOCTb IOAAETCS K Harpyske oT
UCTOYHHMKA IHUTAHHUS uYepe3 COeIMHEHHe, CKOH(UIYypPHUPOBAHHOE, YTOOBI MMETh BO3MOXKHOCTb
COCIMHEHHUs] C HArpy3kOH sl pacHblUIeHHs] MCTOYHUKA a’pO30Jis WIM HarpeBa HCTOYHHUKA
BKyCOAapOMAaTHYECKOTO BEIIECTBA, CIOCOO COAEPXKHUT OTambl: OOHAPY)KEHUS] BBIXOJHOTO
HaNpPsDKEHUS. MCTOYHMKA TUTAHMS, U BBIIOJIHEHUS OTAENbHOTO YIPAaBJIEHHUS, OTJIUYHOIO OT
MOJIa4yM 3JIEKTPUUECKONH MOIIHOCTU K Harpy3ke, Ha OCHOBE BEJIMYMHBI U3MEHEHUS B BBIXOJHOM
HaNPSUKEHUHU B KAXKI0M MPEBAPUTENBHO ONPEEeIEHHOM BPEMEHHOM MEepPHOJe B PeKUME IMoAauu
MTATAHUS.

[0023] UerhlpHaauaThlii MNpPU3HAK  SIBJISIETCS ~ MPOrpaMMoli,  obecrneduBaromeit
BO3MOYKHOCTb aKKYMYJIITOPHOMY OJIOKY BBITIOJIHATE CIIOCOO COTIIACHO TPHHAALATOMY MPHU3HAKY.

[0024] 3pecwh, omucaHue, BBINOJHSIEMOE B pamkax (opmyibel u3zoOpeTeHus, OyneT
JOTIOJTHEHO, KaK M3JIockeHO Hiwke. Ommcanue, Gopmynupyromiee, 9To "BEJMYHHA YMEHbBLICHHS
BBIXO/IHOTO HAINpsiKEHHUsI B KaXIOM IpEeABApUTENIbHO OMpPENEeJeHHOM BpEeMEHHOM mepuone”
O3HayaeT BEJIMYUHY, MPEACTaBISIIONIYI0 TO, HACKOJIBKO BBIXOAHOE HAINpsKEHHE YMEHbINAETCS B
IIpEeIBAPUTENIbHO ONPEAENIEHHOM BpPEMEHHOM nepuoje. JlpyruMu cloBamy, BeJIMYHHA
YMEHBUIEHUs] SBJSAETCS BEJIWYMHOMN, MpPENCTaBIAIOLIEN TO, HACKOJBKO MajbIM BBIXOJHOE
HanpsUKeHHE B KOHLE MpPEABApUTENbHO OMNPEIENIEHHOTO BPEMEHHOIO IMepuosa sIBISAETCS
OTHOCHUTENILHO BBIXOAHOIO HaNpsKeHUs B Hauajle BpeMeHHoro nepuoja. Hampumep, "BennunHa
YMEHBUIEHHs] BBIXOJHOIO HANpPsKEHUs] B Ka)KJOM NPEIBAPUTEIbHO OINpeNeeHHOM BPEMEHHOM
nepuoae" MoJydaeTrcs IMOCPEACTBOM BBIUMTAHMSI BBIXOAHOIO HAmNpsDKEHUs B Hadvale

NpEABAPUTEIIBHO OMNPEACIICHHOIO BPEMEHHOTO MEPHUOAA W3 BbIXOOHOI'O0 HANPSAXKEHUSA B KOHLEC
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IIpeIBApPUTENILHO OIpeAeNeHHOro BpeMeHHoro mnepuona. Kornma "BenuunmHa yMeEHbLIEHUS
BBIXOJJHOTO HAMPSDKEHUS B KAKJIOM MPEABAPUTEIBHO ONPEACICHHOM BPEMEHHOM Tieproe” nMeer
OTPULIATENILHOE 3HAUYE€HHE, BBIXOAHOE HANPSDKEHHE YMEHBILIAETCS B  IPEABAPUTENIBHO
OmnpeneNeHHOM BpeMeHHOM nepuone. C Apyroil CTOpPOHBI, KOrAa "BEJUYHMHA YMEHBILIEHUS
BBIXOJITHOTO HAMPSDKEHUS B KAKJIOM MMPEABAPUTEIBHO ONPEACICHHOM BPEMEHHOM TNepuojie” nMmeer
MOJIOKUTEIPHOE 3HAUEHHUE, BBIXOAHOE HAINPSDHKEHHWE YBEJIMYMBAECTCS B IPEABAPUTEIHHO
ONpENEeIEHHOM BpeMeHHOM nepuoae. OTMETHM, 4YTO, KOTAa JABE "BEJIMYHMHBI yMEHBLIEHUS
BBIXOJJTHOTO HAMNpPSDKEHUS B KAXKIOM MPEABAPUTENILHO OIPENEICHHOM BPEMEHHOM mepuoze”,
KOTOpbIE OTJIMYAIOTCA APYr OT Jpyra, CPaBHUBAKOTCS, MEHbIIAs "BEJIUYMHA YMEHBILIEHUS
BBIXOJJTHOTO HANPSDKEHHUs] B KaXXJIOM NPEIBAPUTENIbHO OIPEAEICHHOM BPEMEHHOM mnepuoae”
O3HA4aeT, YTO BBIXOJHOE HAIpsDKEHHE OoJiee 3HAUUTENbHO YMEHBIIAETCS B IPEIBAPUTEIBHO
ONpENESIEHHOM BPEMEHHOM MEPUOAE, APYTUMHU CIOBAMHU, YTO BBIXOJHOE HAIPSKEHUE B KOHLE
MIPEABAPUTENIBHO OIPEACICHHOIO BPEMEHHOIO IMEPUO/Ia MEHBIIE BBIXOJHOIO HAMNPSLKEHUS B
HayvaJie IpeABapUTEIbHO ONPEAEICHHOTO BPEMEHHOIO epUOa.

Kpartkoe onucanue yeprexei

[0025] ®ur. 1 — 5TO NOKOMIIOHEHTHBIH BHJ, IIOKA3bIBAIOLUIUI WHIAJISATOP JUIS
BKYCOApOMAaTHYECKOI0 BELIECTBA COTJIACHO OJJHOMY BAPUAHTY OCY LECTBJICHUS.

@ur. 2 — 370 cxema, WLTIOCTPUPYOIas OJIOK PaclbUIEHHUs COTJIACHO OJHOMY BapUaHTY
OCY LIIECTBJICHUSI.

®dur. 3 — 5T0 cxema, WUIIOCTPUPYIOLIAs 3JEKTPHUUECKYI0 CXeMy, MPeayCMOTPEHHYIO B
aKKyMYyJISITOPHOM OJIOKe.

@dur. 4 — 3TO cXeMa, WUTFOCTPUPYIOIIAS SJIEKTPHUECKYIO CXEMY, BKJIIOYAIOINYIO B CeOst
OJIOK pachbUIEHUSI U aKKyMYJISTOPHBIA OJIOK B COCTOSTHUM, B KOTOPOM HAarpy3ka MOJKJIIOUEHa K
aKKyMyJISITOPHOMY OJIOKY.

@dur. 5 — 3TO cXema, WLUTFOCTPUPYIOIIAs SJIEKTPHUECKYI0 CXEMY, BKJIIOYAIOINYIO B CeOst
3apsSAHOE YCTPOMCTBO M aKKYMYJIATOPHBIN OJIOK, B COCTOSIHUH, B KOTOPOM 3apsiTHOE YCTPOMCTBO
MOJKJIFOUEHO K aKKyMYJISITOPHOMY OJIOKY .

Qur. 6 — 5T0 ONOK—CXemMa TMOCIeNOBATEIbHOCTA OMepaluil, WUTIOCTPUPYIOIIAs
MOCJIEIOBATEIbHOCTD YIIPABJIEHUS JJIsl IEPEXO0/a B PEKUM MMOAAYH MUTAHUS U PEKUM 3aAPSIKH.

@ur. 7 — 3T0 OJOK—CXeMa TMOCENOBATEIbHOCTH OMNEPALUid, WILTFOCTPUPYIOIIAS PEKUM
MOJla4y MUTAHUS COTJIACHO OJJHOMY BapHUaHTY OCYLLIECTBJICHMUS.

@ur. 8 — 370 ONIOK—CXeMa TOCJIeIOBATEIbHOCTH OTNEPALi, WIUTFOCTPUPYIOLIAsT IPUMEP
nporiecca ayTeHTU(UKALUN HArPYy3KH COTJIACHO OTHOMY BapUaHTy OCYINECTBIICHHSL.

@ur. 9 — 310 OIOK—CXeMa TMOCIENOBATEIbHOCTH OMNEPALU, WILTFOCTPUPYIOIIAS PEKUM

3apsaaKu COTIIaCHO OAHOMY BApUAHTY OCYILICCTBIICHUA.
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@ur. 10 — 310 rpaduk, MOKa3bIBAIOIIUN MPUMEP COOTHOIIEHHS] MEXIY Aerpagaunueit
MCTOYHUKA MTUTAHUSI U BBIXOAHBIM HaNpsKEHHEM UCTOUHUKA MUTAHUS.

@ur. 11 — 310 GIIOK—CXEMa MOCIeNOBATEIbHOCTH OMEPALMH, WLTIOCTPUPYIOIIAsT TPUMEP
IpoLecca HEeHOPMaJIbHOCTU COTJIACHO OJJHOMY BapHaHTy OCYILECTBIIEHHUSI.

@ur. 12 — 310 GIIOK—CXeMa MOCIENOBATEIPHOCTH ONEPALNi, WLTIOCTPUPYIOIIAs IPyTron
IIpUMep MPOLECCa HEHOPMAJIbHOCTHU COTJIACHO OJHOMY BapUaHTY OCYLIECTBJICHHUS.

Qur. 13 - 5T0 dYeprex, WUIIOCTPUPYKOLIUN 3JIEKTPUYECKYK) CXEMY HHIaJIATOpa
BKYCOapOMaTH4YECKOI0 BEIECTBA COTJIACHO BTOPOMY BapHAHTY OCYIIECTBIEHUS.

Onucanue BApHAHTOB OCYILLECTBJICHHS

[0026] [lanee B naHHOM AOKyMeHTe Oy Ay T OUCaHbl BAPUAHTHI OCy IecTBiIeHus 1. OTMeTHM,
YTO OAMHAKOBbIE WJIHM aHAJOTHMYHBbIE YAaCTH OO03HAYAOTCS OAMHAKOBBIMU MJIM AHAJIOTWYHBIMU
CCBUIOYHBIMU 3HAKAMHU B ONMCAHUAX depTexeil Hike. ClenyeT OTMETUTb, YTO YEPTEXKHU SIBIISIFOTCS
CXEMAaTUYHBIMHU, M KaXXJO€ COOTHOIIEHHE B Pa3Mepax MOXKET OTJIHYAThCs OT (PaKTHYECKOTO
COOTHOLUEHHUSI.

[0027] CnenoBaTenbHO, KOHKPETHbIE pasMepbl M T.II. JOJDKHBI OBITh ONpENeNeHbl CO
CCBUIKOH Ha nocjeayrouue onucanus. He ropopst y>xe 0 ToM, 4TO 4aCTH, B KOTOPBIX COOTHOILEHUE
WM NPOMOPLIUU B Pa3MEPax U3MEHSFOTCS MEXIY B3AUMHBIMU Y€PTEXKAMH, MOTYT COAEPKATHCS.

[0028] KpaTkoe u3joxeHne n300peTeHus

HHranarop BKycOapOMaTHYECKOTO BEIECTBA, TAaKOW KakK »J3JIEKTPOHHAs CHUrapera,
BKJIFOYAET B Ce0s1 3JIEKTPUIYECKYIO HATPY3KY ISl PACTIBIICHUS] ICTOYHHUKA a3pO30JIsi MJTH HarpeBa
UCTOYHHKA BKYCOApPOMAaTUYECKOTO BELIECTBA. OJIEKTPUYECKas HArpy3ka KOH(PHUTYPUPYETCH,
YTOOBl PACTIBUISITH HCTOYHHK adpO30Jisi WM HArpeBaTb MCTOYHHK BKYCOAPOMATHUYECKOTO
BELECTBA C MOMOILIBIO 3JIEKTPUUECKON MOIHOCTH, MMOJaBa€MON OT UCTOYHUKA NUTaHus. Tak kak
BJIEKTPUUECKass MOIIHOCTb OT MCTOYHMKA MOIIHOCTU IIOAAETCS K 3JIEKTPUYECKONW Harpyske,
SIEKTPUUECKU COEIUHEHHOM B JJIEKTPOHHONW CXeMeé B MHIrajlATOpe BKyCOapOMaTHUYeCKOIro
BEIIECTBA, BBIXOJHOE HANPSDKEHWE WCTOYHMKA NHTAaHUS yMeHblmaercs. 3oOperarenu
HACTOSIIIEro u300peTeHust CHOKYCHPOBAIHCh Ha TOM (PakTe, YTO BEMYMHA H3MEHEHHUS B
BBIXOJJHOM HATPSDKEHUH H3MEHSIETCS COTJIACHO CHEeNU(HKAINU 3JIEKTPHYECKONW HArpy3KH, U
OOHAPY KWJIM, YTO BEJIMYMHA M3MEHEHUS! B BBIXOIHOM HANPSKEHUU MCTOYHHMKA MMUTAHUS MOXKET
ObITh 3P PEKTHBHO HMCIOIB30BAHA IIJIsI YIIPABIECHHUS] aKKYMYJSITOPHBIM OJIOKOM M HHTAJISTOPOM
BKYCOapOMaTHYECKOI0 BEIEeCTBA.

[0029] CornacHO KpaTKOMY ONMUCAHUIO H300PETeHHsI, aKKY MY JISTOPHBIH OJIOK BKITIOYAET B
ceOs UCTOYHUK IUTAHUS; AETEKTOP, CKOHPUTYpPUPOBAHHBIN, YTOOBI OOHAPYKHBATH BBIXOJHOE
HANpsDKEHWE WCTOYHMKA [UTAHMS, COEOUHEHHE, CKOH(UIYpPHPOBAHHOE, 4YTOOBI HMETh

BO3MOXXHOCTb COCOHUHCHHA C Hal"py3KOI\/'I AJI pacibUICHUS HMCTOYHHKA aspO30Jid WM HarpeBa



7
HUCTOYHMKA BKYCOapPOMAaTUYECKOrO BELIECTBA, U KOHTPOJUIEP, BBIMNOJHEHHBIM C BO3MOXXHOCTBIO
BBINIOJIHEHMsI PEXUMa IOAA4YM MUTAHUS, B KOTOPOM 3JIEKTPUYECKAash MOILIHOCTb MOJAETCS K
Harpy3ke€ OT MCTOYHUKA IMUTAHUS, NPU 3TOM KOHTPOJUIED BBINOJIHSAET, HA OCHOBE BEIMYHHBI
WU3MEHEHUs] B BBIXOJHOM HANPSLKEHUHM B Ka)KIOM NPEABAPUTENIBHO ONPENEIEHHOM BPEMEHHOM
NepUOJe B pEXHMME IMOAAYM MUTAHUSA, OTHAEIbHOE YIIPaBJI€HUE, OTIMYHOE OT MOJa4du
3JIEKTPUYECKON MOILHOCTHU K HAarpys3kKe.

[0030] I1epBeIii BapuaHT OCYLIECTBIECHUS

(MHranaTop BKycOapOMaTHUECKOTO BELIECTBA HEBOCIUIAMEHSIOIErOCs THTIA)

Jlanee B NaHHOM JTOKYMEHTe OyAeT ONHCAH MHraJATOp BKYCOApOMAaTHYECKOTO BEIIECTBA
COMIACHO MEPBOMY BapuaHTy ocylecTBiaeHuss. Pur. 1 — 3TO NOKOMIIOHEHTHBIM BHJ,
MOKAa3bIBAKOLIUN MHIaJSATOpP AJI BKYCOAPOMAaTHYECKOrO BELIECTBA COIJIACHO OJHOMY BapHUaHTy
ocymecTBieHus. dur. 2 — 3TO cxema, WUTCTPUPYIOLIast OJIOK PaCHbLICHHs COTJIACHO OIHOMY
BAPHAHTy OCYIIECTBIeHUs. Pur. 3 — 3TO cxema, WUICTPUPYIOLIAsl 3JIEKTPUUYECKYIO CXEMY,
NPENyCMOTPEHHYIO B aKKyMyJIITOpHOM Ojoke. @ur. 4 — 3TO cXema, WUIIOCTPUPYIOIIAs
HJIEKTPUYECKYIO CXeMY, BKIIIOYAIOINYIO B ceOsl HArpy3Ky U aKKyMYJISITOPHBII OJIOK, B COCTOSIHUH,
B KOTOPOM Harpy3ka IOAKJIOUEHa K aKKyMyJATOpHOMY Onoky. Pur. 5 — 3T0 cxema,
WUTIOCTPUPYIOIIAsT 3JIEKTPUUECKYI0 CXEeMy, BKJIIOYAIOUIYI0 B ceOs 3apsiiHOe YCTPOMCTBO H
AKKYMYJIITOPHBIH OJIOK, B COCTOSHUH, B KOTOPOM 3apsiiIHOE YCTPOMCTBO IOAKIIOUEHO K
aKKyMYJISITOPHOMY OJIOKY.

[0031] Huramsrop 100 BKyCOapOMAaTHYECKOrO BELIECTBA MOXKET OBITh HHIAJISATOPOM
BKYCOApOMAaTHYECKOTO BEIIECTBA HEBOCIUIAMEHSIOLIEroCs THUINA, € MOMOLIBKD KOTOPOIo
NOJIb30BATENb BIBIXAE€T BABIXA€MbIH KOMIIOHEHT (BIbIXaeMbIHi BKYCOBOW KOMIIOHEHT) Oe3
ckuranus. HWuramsrop 100  BKycOapoOMaTH4eCKOrO BELIECTBA MOXKET HUMETh (opmy,
MPOTATUBAIOIIYIOCS B MPEABAPUTENBPHO OMNpPENEJICeHHOM HamlpaBlieHuu A, T.e., HalpaBlIeHUH K
koHIy E1 mynamryka ot koHua E2 nemyHamryka.

[0032] Huramarop 100 BKycOoapOMaTH4YeCKOro BeIIECTBA BKJIOYaeT B  cebs
aKKyMyJIsITOpHBIH 0ok 112 u 650k 111 pacnbutenust. biok 111 pacnbuieHHsT MOKET CORepIKaTh
UCTOYHHUK a3pO030Jisi, KOTOPBIA (HOPMHUPYET a3p030Jib, W/HMIM HCTOYHHK BKYCOAPOMAaTUYECKOTO
BEIIIECTBA, KOTOPBIH (OPMUPYET BKYCOAPOMATHIECKHI KOMITIOHEHT, U 3JIEKTPUUECKYI0 Harpy3Ky
I11R nns pacnbuleHHsT UCTOYHHMKA a3po30Jisl WM HAarpeBa MCTOYHHMKA BKYCOApOMAaTHYECKOIrO
BemecTBa. SBisercss mocraTouHbIM, 4TOOBI Harpy3ka 111R Obita 35€MEHTOM, KOTOpPBIH MOXKET
¢dbopMHUpPOBATH a3PO30JIb W/HUIIHM BKYCOAPOMATHUECKUH KOMIIOHEHT M3 UCTOUHHKA a3PO30JIs W/HIH
UCTOYHHMKA BKyCOapOMAaTHYECKOIO BELIECTBA IOCPEACTBOM MOJY4YEHHs OJIEKTPUYECKOU

MOIIHOCTH.
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[0033] AkkymysiTopHBIi 010k 112 BriTO4aeT B ceOst HICTOUHUK 40 MATAHUS U KOHTPOJLIED
51. HUcrounnk 40 mHUTaHUS XPAaHUT 3JEKTPUUECKYIO MOINHOCTb, HEOOXOAMMYIO IJsi padoTh
uHramaropa 100 Bkycoapomatudeckoro Bemiecta. Mcrounuk 40 mnuraHus nogaer
BJIEKTPUYECKYIO MOIIHOCTBH K Harpy3ke y3na 120 pacnbuieHus. Mcrounuk 40 mutaHuss MOXKET
OBITh, HATIPUMED, NTEPe3aPSKAEMBIM aKKY MY JIITOPOM, TAKHM KaK JINTHEBO—HOHHBIN aKKy My JISITOP.

[0034] AxkxymynsatopHelii Onoxk 112  Bxmowaer B cebs coemmuenHue 120,
CKOH(UTYPUPOBAHHOE, YTOOBI UMETh BO3MOXKHOCTh coeauHeHus ¢ Harpyskoi 111R Onoka 111
pacIbUICHUsI WU 3apsiiHbIM ycTpoiicTBoM 200 ais 3apsaku uctounnka 40 muranust. CoenuHeHue
120 akkymyastopHoro 6y0ka 112 koHpurypupyercst, 4To0bl UMETh BO3MOXKHOCTb [TOOUEPETHOTO
coenunenust ¢ Harpy3koi 111R u 3apsaueiM ycrporicteom 200. JIpyrumu cioBamu, 3apsiiHOE
ycrporictBo 200 mim Harpy3ka 111R uckimrouutenpHO NOAKIKOUYaeTcss K coenuHeHuro 120
aKKkyMmyJsiTopHOro 6soka 112, u 3apsaHoe ycrpoiictBo 200 u Harpyska 111R He nogkmodaroTcst
K coenuHeHn0 120 B oHO U TO ke Bpems. OHAKO, 3TO HE NPUMEHSETCS K CIIy4ar0, B KOTOPOM
aKKyMyJISITOpHBIH 0510k 112 BKJIIOUaeT B ceOst MHOKECTBO coeuHeHmid 120.

[0035] Coenunenne 120 akkymyastopHoro 6yoka 112 Bkiarouyaer B ce0st JJIEKTpUUECKHe
kjaeMMbl 120t st saexkTpudeckoro coequHeHust ¢ Harpyskod 111R Onoka 111 pacnbiieHust u
3apsiaHoro ycrpoiictsa 200. Dnextpudeckue kieMMmbl 120t coenuHstoTcss ¢ UCTOYHMKOM 40
MUTaHUS U KOHTpoJuiepoM 51 (cm. ¢ur. 3).

[0036] Korma Omoxk 111 pacrnbuieHHss TOOKIOYAeTcss K  coemnuHeHutro 120
akkymyssitopHoro Omoka 112, nHarpyska 111R, mpenycmorpennast B Oynoke 111 pacmbuieHus,
MOJKJIFOUAETCSl K UCTOUHUKY 40 mHUTaHMs akKyMyJsITOpHOro Osioka 112 yepes3 snekTpudeckue
kyemMmbl 120t (cMm. ¢ur. 4). Korna 3apsiqHoe yctporicto 200 moakirodaercs Kk coequHeHuro 120
akkymyJisitopaoro Osnoka 112, 3apsimHoe ycTpoicTBO 200 3JIEKTPUYECKH TMOIKIFOYAETCS K
UCTOYHUKY 40 MUTAHUS aKKyMyJSITOpHOTO Oyioka 112 uepes anekrpuueckue kiemmbsl 120t (cm.
¢wur. 5).

[0037] AkkymyssaTopHBIH 0650k 112 MoXeT BKIFOUaTh B ce0s1 ByCckHOE oTBepcTHe 112A,
4yepe3 KOTOpOoe BO3AYyX BTEKAeT CHapyxu. Bo3ayx, KOTOpBIM BTEK 4epe3 BIYCKHOE OTBEPCTHE
112A, nocturaer MyHALITYKa, IpeaycMoTpeHHoro Ha koHie El mynnmryka unranstopa 100
BKYCOapOMAaTHYECKOTO BELIECTBA, MO MPOTOYHOMY KaHay, MPEeayCMOTPEHHOMY BHYTpPH OJIOKa
111 pacneuenusi. OTMETHM, YTO APYroe BIIyCKHOE OTBEPCTHE MOXKET OBITh MPEOyCMOTPEHO B
onoke 111 pacmpuieHHsT BMECTO BIyCKHOro oTBepcThsi 112A Wi HCMONB30BATHCS BMECTE C
BITyCKHBIM OoTBepcTHeM 112A. B kadectBe npyroil pasHoBunpHocTH, Onok 111 pacmeuienus u
aKKyMyJISITOpHBIH 070Kk 112 MOryT OBITH CKOH(UIYpPHUPOBaHBI TaK, YTO BIyCKHOE OTBEPCTHE
dbopmupyercss B coennHUTENbHOM (parmente (morpaHudHoM (parmente), korma Omok 111

pacTIbUIEHHSI TOIKIIFOYAETCS K aKKy MyJIATOpHOMY Osioky 112.
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[0038] [lanee B maHHOM NOKyMeHTe, moapoOHbIi mpumep Onoka 111 pacnbiienust Oyaet
onucaH ¢o cchuIkoi Ha ur. 1 u ¢ur. 2. bnok 111 pacmbuieHUsT MOKET CONEPIKAThb pe3epByap
111P, ¢puruns 111Q u marpysky 111R. Pesepyap 111P XpaHUT >KUAKHI HCTOYHHUK a3pO30JIsL.
Peszepyap 111P mosxeT ObITh MOPUCTBIM TEJNOM, C(POPMHUPOBAHHBIM, HANPUMEP, MOCPENCTBOM
TAKUX MaTepHalloB Kak nonumMepHas cetka. @utunp 111Q sABnsercs yaep>KUBAOLIUM KUIKOCTh
5JIEMEHTOM [JIsl BIIUTBHIBAHUSI MCTOYHUKA aj’po30isi u3 peseppyapa 111P ¢ nomomisro
KanwusipHoro aevicteus. @utuisb 111Q Gpopmupyercs, Hanpumep, MOCPEACTBOM CTEKJIOBOJIOKHA
WJIU TIOPUCTON KEPAMUKH.

[0039] Harpy3ka 111R moxeT ObITh pe3UCTOPHBIM HarpeBaTENbHBIM 3JIEMEHTOM. JTOT
PE3UCTOPHBIM HArpeBaTENIbHbIA OJJIEMEHT pAacHbUIsIeT MCTOYHHUK adpO30Jisl, YAEP>KUBAEMBbIN
nocpenctsoM ¢putmia 111Q. Hanpumep, pe3ucTOpHbIM HarpeBaTeNbHBINA 3J€MEHT (GOPMHUPYETCs
MOCPECTBOM PE3UCTOPHOIO HArpEBATEIbHOIO 3JIEMEHTA (HAaIIpUMED, HarpeBaTeIbHOIO IPOBOA),
HaMOTaHHOTO BOKpYT ¢urmis 111Q.

[0040] Bo3ayx, KOTOpBIN NMpOTEKaeT W3 BIyCKHOro orBepcTHst 112A, mpoxomut uepes
oKkpy’karomee mpocrpancTBo Harpysku 111R B Onoke 111 pacmeuieHus.  Aspo30ib,
dbopmupyemslii nocpeacTsoM Harpysku 111R, mporekaer BMecTe ¢ BO3AyXOM IO HAMPABJIEHUIO K
MYHILITYKY.

[0041] McTO4HMK a3pO30Jisi MOKET OBITh YKHIKUM TPU OOBIKHOBEHHBIX TEMIIepaTypax.
Hanpumep, MHOroaTOMHBIH CIIUPT MOXKET OBITh MCTOJIB30BAH B KAUECTBE MCTOYHHKA a3PO30JIs.
Hcrounuk a3po30iisi caM MOXKET COAepKaTh BKyCOapOMAaTUIECKUH KOMITIOHEHT. AJIbTEPHATHUBHO,
UCTOYHUK a3PO30Jisi MOJKET BKJIFOUATh B ce0st TaOauHbIl MaTepuall, KOTOPbIH M31aeT apOMAaTHBIN
BJIbIXa€Mblil BKyCOBOH KOMIIOHEHT NOCPEACTBOM HArpeBa, WM SKCTPAKT, MOJYYArOLIUMNC U3
Taba4HOro MaTepuaa.

[0042] OtmernM, YTO B BBIIIEONMCAHHOM BAapUAHTE OCYIIECTBIEHUS MPUMED KUIKOTO
UCTOYHHUKA a3PO30Jis TPH OOBIYHBIX TEMIIEpPaTy pax ObUT OMHCaH MOAPOOHO, HO BMECTO JKHUIKOTO
HCTOYHHKA a3PO30JIsI MOXKET TaKKe ObITh MCIOJB30BAH UCTOUHHUK a3P030JIs1, KOTOPBIH SBJSIETCS
TBEPJbIM MTPHU OOBIYHBIX TEMIIEPATYPax.

[0043] Bbnox 111 pacnbuieHHsT MOKET BKJIHOYAaTh B cedst cMmeHHbId Ojnok 130
BKYyCOapOMaTH4eCcKoro Bemectsa. biok 130 BKkycoapoMaTU4YECKOrO BEIIECTBA MOKET COJIEPKATh
LUJIUHAPUYECKYIO OCHOBHYIO 4acThb 131, ncrounuk 132 BKyCOapOMaTUYECKOIO BEIECTBA, CETKY
133A u punbTp 133B. [unmuuapudeckas OCHOBHas 4acTh 131 umeer uuHAPpUYECKyO Gopmy,
MPOTATUBAIOIIYIOCS B NPEABAPUTENbHO OINpeaeNeHHOM HampasieHuun A. Llununapudeckas
ocHOBHast 4acTh 131 BKirouaer B cebs mepkarenb 134, KOTOPBIA yAepKUBAeT UCTOYHUK 132

BKYyCOapOMaTUICCKOTO BEIICCTBA.
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[0044] HUctounuk 132 BKycoapoMaTH4eCKOIrO BeLIeCTBa MpeayCMaTPUBAETCS B MO3ULMU
ONrke K CTOpPOHE MyHALITYKa IO CpaBHEHUIO ¢ OyokoM 111 pacrbuieHHst B MPOTOUYHOM KaHae
IJs1 BO3AYXa, BAbIXaeMOoro mu3 myHamtyka. Mcrounuk 132 BKyCOapOMaTH4e€CKOrO BELIECTBA
MPEIOCTABIISIET a3P030Jib, PACIbLIIEMbIH mocpeacTsoM Harpy3ku 111R 6yoka 111 pacnbuienus ¢
apOMAaTHBIM BABIXa€MbIM BKYCOM. BKycoapomaTHdeckoe BELIeCTBO, HOOABJIEHHOE K a’pO30JI0
MOCPEACTBOM MCTOYHHUKA 132 BKyCOapOMAaTUYECKOrO BELIECTBA, IOAAETCS K MYHALITYKY
uHranaropa 100 BkycoapOMaTH4€CKOro BEIECTBA.

[0046] Hcrounuk 132 BKyCOapOMAaTHYECKOTO BELIECTBA MOXKET OBITH TBEPABIM IIPU
OOBIYHBIX TeMIepaTypax. B kagectse npumepa, UCTOYHUK 132 BKyCOapOMAaTHYECKOTO BELIECTBA
COZEPKUT COCTABHYIO 4YacCThb W3 PACTHTEJBHOTO BELIECTBA, KOTOPOE OOecrnedynBaeT a’po30Jib
apOMaTUYE€CKUM BIBIXa€MbIM BKYCOBBIM KOMIIOHEHTOM. Pe3aHHbIi Tabak UIH MPOAYKT, KOTOPBIH
W3rOTABJIMBAETCS TMOCPEACTBOM 00paboTku TabayHOro Mmarepuaja, TaKOro Kak TabauHbId
CBIPbEBOW MaTepHaj, 4TOObl MMEeTh IPAaHYJHPOBAHHYIO (OPMY, MOXKET ObITh HCIONb30BAH B
KauecTBe COCTABJAIOLIENH YacTH, KOTOpas sBJAETCS KOMIIOHEHTOM MCTOYHMKA 132
BKyCOapOMAaTHYECKOIrO BeLIecTBa. B 3TOM OTHOWIEHWH, UCTOYHUK 132 BKyCOapOMaTHYECKOIO
BEIIIECTBA MOKET COAEPIKATh MPOAYKT, KOTOPBII CO3aeTCs MOCPEACTBOM 00paboTKH TabavyHOro
marepuana, 4ToObl UMeTh JIUCTOBYIO (hopmy. Takske, cocTaBisArOIAs YacTh, KOTOPAs SIBISIETCS
KOMIIOHEHTOM HCTOYHMKAa 132 BKyCOApOMAaTHYECKOrO BELIECTBA, MOXET COAEPKaTb PACTEHUE
(HampuMep, MATY, TpaBy W T.I.), OIMYHOEe OT Tabaka. Mcrounuk 132 BKyCOapOMAaTHYECKOTO
BEIIIECTBA MOXKET ObITh CHAOXKEH TAKUM BKYCOapOMATHUYECKUM BEIECTBOM KaK MEHTOII.

[0046] Cerka 133 A mpenycMaTpuBaeTcst, 4TOObI MOKPHIBATh OTBEPCTUE LIFITHHIPHYECKON
OCHOBHOM 4vactu 131 Ha CTOpOHE MyHIIITYKAa OTHOCUTENBHO HUCTOYHUKA 132
BKycoapomarudeckoro BemecrBa. @unbrp 133B mpenycmarpuBaeTcsi, 4YTOOBI TOKPBIBATH
OTBEPCTHE LWIMHAPUYECKOW OCHOBHOW uacTu 131 Ha CTOpOHE MyHAINTYKAa OTHOCUTENIBHO
ucrtouHuka 132 Bkycoapomartuueckoro BemecTBa. Cerka 133A umeer cTeneHb KpPYIHOCTH,
KOTOpast SIBJISIETCS TOCTATOYHOH, YTOOBI MMPEIOXPAHSATH COCTABIISIOIIYIO YaCTh, KOTOPAst SIBJISIETCS
KOMIIOHEHTOM HCTOYHHKA 132 BKyCOapOMAaTUYECKOIrO BEILECTBA, OT NPOXOXKIEHHUS 4epe3 CETKY
133A. @unetp 133B popmupyercst mocpeacTBoM MaTepHala, HMEIOLIEro BEeHTWISIIN . PHbTp
133B umeer cTemeHb KPYMHOCTH, KOTOpas SIBJIIETCSl JOCTATOYHOW, YTOOBI TNPEIOXpaHsTh
COCTABJISIFOIIYH) YaCThb, KOTOPBIH SIBJISETCS KOMIIOHEHTOM MCTOYHUKA 132 BKyCOapOMaTUYECKOrO
BEIIECTBA, OT NMPOXoXkaeHus yepe3 puibTp 133B.

[0047] B Hacrosiem BapuaHTe ocyuiecTBieHHss Onok 111 pacmbuieHHs COmEpKHT H
HUCTOYHUK a3PO30Jsi, © HCTOYHUK BKYCOAPOMATUYECKOTO BEIleCcTBa. AJbTepHATHBHO, 010K 111
pacTbUIEHHSI MOXKET BKJIFOYATh B CeOsl TOJIBKO, TI0 MEHbINEH Mepe, OJHO U3 HCTOYHHKA a3PO30JIs

" UCTOYHUKA BKYCOAPOMATUICCKOTO BEIIECTBA.
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[0048] B nHacTrosileM BapuaHTEe OCYLIECTBJIEHUs, TaK Kak Mojib3oBaTenpb uHrausropa 100
BKYCOapOMAaTHUYECKOrO BEIIECTBA TMOMEINAeT ero/ee poT moBepx (parMeHTa MOOIU30CTH OT
¢unbTpa 113B, uT0OBI BABIXaTh a3p030Jib, 670K 130 BKyCOapOMAaTUYECKOTO BEIIECTBA CIIYKUT B
Ka4ecTBE TaK HA3bIBAEMOIO MYHIIITYKAa. AJBTEPHATUBHO, OPYTOH MYHAIITYK MOXET OBITh
NPeAyCMOTPEH OTAENbHO OT Osoka 130 BKyCOapOMaTHUECKOTO BELIECTBA.

[0049] [lonmonHUTENbHO, B HACTOSIEM BapHaHTe oOcyluecTBieHus, Harpy3ka 111R
NPEeNyCMaTPUBAETC B  KA4eCTBE DJJIEMEHTAa JJIs1  PACHbUICHHs] MCTOYHUKA  adPO30JIs.
AnprepHaTuBHO, Harpy3ka 111R moxer ObITh mpenocTaBIeHa B KAUECTBE HJIEMEHTA JJIsl HarpeBa
ucrouHruka 132 Bkycoapomarudeckoro BemecTBa. Kpome toro, Harpyska 111R moxer ObiTh
MIPENOCTABJIEHA B KAYECTBE DJIEMEHTA JUUISl PACIIbUICHUs HCTOYHUKA a3pO30JIsl U HArpeBa UCTOYHUKA
132 BKyCOapOMaTUYECKOrO BELIECTBA.

[0050] B Hacrosimem BapuaHTe ocyluecTsieHuss Harpy3ka 111R mpenycmarpusaercs
noOiu3octu OT pe3epByapa 111P, KOTOpbI XpaHUT UCTOYHHUK a’po30Jisi. AJBTEPHATHBHO,
Harpy3ka 111R moxer ObiTh mpeaycmoTpena nmodanzoctu ot 6yoka 130 BKycoapoMaTHYECKOTO
BELIECTBA, KOTOPBI XPAHUT UCTOYHUK 132 BKyCcOapOMaTHYECKOro BelecTBa. YMCIO Harpys3ok
111R He orpaHu4MBaeTCs OAHUM, U, clenosarenpHo, Harpy3ku 111R  wmoryt ObiTh
npenyCcMOTpeHbl o0amu30cTy oT pesepByapa 111P u 6imoka 130 BKycoapoMaTHIeCKOrO BELIeCTBa,
COOTBETCTBEHHO.

[0051] Harpyska 111R He orpaHuunBaeTcsi pe3UCTOPHBIM HAarpeBaTEJIbHBIM 3JIEMEHTOM.
SIBnserca noctatouHelM, 4TO Harpyska 111R sBasercs sneMeHTOM, KOTOPBIA MOKET PaclbUIsITh
HCTOYHMK a3PO30Jis1 WM HAarpeBaTh UCTOYHMK BKycoapomaTudeckoro emecrsa. Harpyska 111R
MOKET ObIThb, Hampumep, (OPMHUPYIOLIMM TEIUIO 3JIEMEHTOM, TAKUM KaK HarpeBaTelsib, WIN
3JIEMEHTOM, TAKHM KaK yJIbTPa3ByKOBOH rereparop. Ilpumepsl popMupyromero Temio ieMeHTa
BKJIFOYAIOT B ce0s1 pe3uctop st (OpPMHPOBAHUS TeIUla, KEPaMUYECKUN HarpeBaTeNb W
HarpesaTesb HHAYKLHOHHOIO TUIA Harpesa.

[0052] HManee Oyner omucaH KOHKPETHBIH MpUMEpP KOH(HUIYypamHuu aKKyMyJSATOPHOTO
onoka 112. AkkymynstopHsiii 010k 112 BkirouaeT B cedst nepekiiroyarenb 140, KOTOPBIH MOKET
3JIEKTPUYECKU COCUHSATh WU Pa3beAuHATh UCTOYHUK 40 nutanus ¢ wim oT Harpy3ku 111R unn
3apsaHoro ycrpoiicrea 200, koropoe noakiaroueHo kK coenuHeHuro 120. Ilepexmouarens 140
pa3sMBIKaeTCsl WMJIM 3aMbIKAaeTCsl MOCpeacTsoM KoHTposuiepa S51. Ilepexmrouarens 140
dbopmupyercs, mHapumep, nocpencrsom MOSFET.

[0053] Korna nepekirouarens 140 BkiIrodaeTcss B COCTOSIHUH, B KOTOpOM Harpyska 111R
MOAKJIIYeHa K coequHeHuto 120, snexTpudeckas MOINHOCTb mojaercs k Harpyske 111R or

uctounuka 40 muranus (cMm. ¢ur. 4). Korma nepexmouatens 140 BKIFOYaeTCss B COCTOSTHUM, B
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KOTOpPOM 3apsiiHoe ycTpoiicTBo 200 mopkmrodeHo k coenuHeHuto 120, ucrounuk 40 nutaHus
3apsIKAETCsT IOCPENCTBOM 3apsiiHOro yerporicTsa 200 (cm. ¢ur. 5).

[0054] Axkymynsropabiii 670k 112 BKITFOYaeT B ceOsl CEKLUIO OMpENeNieHuUs, KOTopast
ompenenseT, MOAKIIOYEHO JHu 3apsaHoe ycrpoiictBo 200 k coemuneHuto 120. Cexuus
OTIpPENENeHNs] MOXKET OBITh CPENCTBOM JJIsl ONPEAENeHHs TOro, MOAKIIOYEHO JU 3apsgHoe
YCTPOUCTBO K coenuHeHuro 120, Ha OCHOBE Pa3sHOCTH MOTEHLMAIOB MEXAY OJJIEKTPUYECKUMHU
kiemmamu  120t, npenycmorpeHHbiMu gy coequHeHus 120, B Hacrosmem BapuaHTe
OCYIECTBJICHUS CEKIIVsI ONPEIeNIEHHs BKIIOUaeT B ce0s mapy 3JEeKTPUYECKUX pe3ucTopos 150 u
152, xotopele pasmMewlaroTcsi nocneaosatenbHo. OauH 3JekTpudeckuil pesuctop 150 mapsl
BJIEKTPUYECKUX PE3UCTOPOB MPEAY CMATPUBAETCS B MO3ULIMH, TTI€ COETUHUTENbHbIE KiieMMbl 120t
COEUHSIOTCA APYTr C ApyroM. Jlpyroi siaexkTpudeckuil pe3uctop 152 U3 mapsl SJIEKTPUYECKUX
PE3UCTOPOB COEAUHSAETCS C OMHOM KJIEMMOM MOAYJISI yIIpaBieH!s], (OPMUPYIOLIEr0 KOHTPOJIEP
51.

[0055] ITapa snexktpuueckux pe3uctopoB 150 u 152 MokeT UMeTh U3BECTHOE 3HAUEHHE
SJIEKTPUYECKOTO  CONPOTHUBJIEHUS.  3HAUYE€HHE  BJIEKTPUYECKOTO  CONMPOTHUBIEHHUsS  Maphl
AJIEKTPUUECKUX pe3ucTopoB 150 u 152 nmoctaTodHO OOJIBINE 3JIEKTPUYECKOrO COMPOTHBIIEHHS
Harpy3ku 111R u moxet ObiTh, Hanpumep, 10 kKOm.

[0056] IloreHuman B TO4YKe MeXIy MapoM 3jeKTpudeckux pesuctopo 150 u 152 B
COCTOSIHUH, B KOTOPOM HUYTO HE MOAKJIIOUEHO K 3JIeKTpUUeckuM kiemmam 120t, ornuuaercs oT
MOTEHLMAJa B COCTOSIHUY, B KOTOPOM 3apsiiHOe yCTPONCTBO 200 MOAKIIOYEHO K 3JIEKTPUUECKUM
kiemMam 120t. CooTBeTCTBEHHO, KOHTpoJuiep 51 MokeT oLeHuBaTh, YTO coenuHeHue 120 He
COEIMHSIETCS] HU C YeM KU C 3apsiHbIM ycTpoiictBoM 200, Ha OCHOBE CUTHAJA (flajiee B JAHHOM
JOKYMEHTe Ha3blBAEMOro "CHUTHAJOM MpoOyskaeHus "), NPUHUMAEMOrO0 OT  JPyroro
BJIEKTPUYECKOr0 pe3ucTopa 152 mapel 3JEKTPUYUECKHUX PE3UCTOPOB. bojee KOHKPETHO,
KOHTpOJuIep 51 MOXKET OLIEHUBATD, YTO 3apsiAHOE yCTPOCTBO 200 HEe MOAKIIFOYEHO K COSTUHEHUIO
120, korma oOHapy>KMBaeT MEpPBbI ypOBEHb (HANpPUMEp, BBICOKHI) CUTHAIA MPOOY KIEHHS.
Koutpomnep 51 MoxeT oLieHUBaTh, YTO 3apsAAHOE YCTPOUCTBO 200 MOAKIIOYEHO K COEAUHEHUIO
120, xorga oOHapy:kUBaeT BTOPOH ypOBEHb (HANPUMeEp, HU3KHI) CUTHAJIA POOY SKACHHUS.

[0057] Pasnmume mexxay cUTHaiIOM MpoOykIeHWs B ciydae, korga Harpyska 111R
MONKJIFOUeHa K coenuHeHutro 120, u curHamoMm mnpoOykKIeHuss B cliydae, KOTJa 3apsiiHOe
ycrpoticTBo 200 nmonkiro4eHo k coenquHernto 120, 6yner onucano Oonee moapoOHO.

[0058] Korma nepekmrouatens 140 BbikioueH, U 3apsgHoe ycTpoiictBo 200 He
MOJKJIFOUEHO K CoeAHeHNI0 120, KaK MIUTFOCTPUPOBAHO Ha (ur. 3, TEMHOBOM TOK, pa3psiKaeMbIi
B KauecTBe MOLIHOCTH B peXUME XpaHeHus M3 UCTouHMKa 40 muTaHus, NMPOTEKaeT uepes

snekrpudeckue pesuctopsl 150 u 152. Kontpomnep 51 oOHapykuBaeT majeHue HarpsoKEHUs
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MEXAy 3JIeKTpudeckumu pesucropamu 150 u 152 B 5TO Bpemsi B ka4ecTBE MEPBOrO YPOBHS
CUrHasa mpoOy KASHMS.

[0059] C npyroii cTopoHBI, Korna 3apsaHoe ycTpoicTBo 200 MOAKIIOUEHO K COEAMHEHUIO
120, xak WLTIOCTPUPOBAHO HA (UT. 5, TOK, MOAABAEMBIH OT 3apsinHOro ycrpoiicrea 200, yToOBI
3apsbkaTb UCTOYHUK 40 mNUTaHuUs, NPEANOYTUTEIBHO MPOTEKaeT K MCTOYHUKY 40 nuranus,
uMerIeMy OoJiee HI3KOe 3HaUeHHE COMPOTUBJICHHUS 10 CPABHEHHUIO C 3HAYEHHEM COTIPOTUBIICHUS
3JIEKTpUYECKOro pesucropa 150 B mapajienbHON CXeMe 3JIEKTpudeckoro pesucropa 150 u
ucrounrka 40 nutanus. Tak kak NOTEHMA HA KJIEMME 3JIEKTPUYECKOro pe3ucTtopa 152, KoTopsli
COEIMHAETCS] C HJIEKTPUUYECKUM pe3ucTtopoM 150, yMeHbInaercs 10 NMPUOIU3UTENBHO YPOBHS
3€MJIH, TAJICHNUE HAIIPSKEHUS €/1Ba JIM BOSHUKAET B 3JIEKTPUUECKOM pe3uctope 152, u koHTposuiep
51 obHapykuBaeT BTOPOI ypOBEHb CUrHaJIA MPOOY KIEHUS.

[0060] Ilepmblii ypoBeHb cHrHajsa mNpoOy>KAEHHUs] M BTOPOH ypPOBEHb CHrHaja
npoOy kKaeHuss MOTyT MMETh 3HaU€HHs, UMEIOIUe MPEIBAPUTENbHO ONpPENeIeHHbIH AUaNa3oH,
KOTOPbIE HE NEPEKPBIBAKOTCS APYT C IPYTOM.

[0061] B Hacrosimmem BapuaHTEe OCYINECTBIEHHS CEKLUS ONPEAENICHUs ONperelsieT,
MOAKJIOYEHO JIU 3apsAnHoe ycTpoiictBo 200 k coeauHeHuro 120. AJbTEpHATHBHO, CEKLUs
OIIpeAeNIeHNs] MOJKET ONPENeNsiTh, UTO coenuHeHne 120 HaXOAUTCs B COCTOSTHUN 03 COeTMHEHUSI
¢ yeM—uO0 u3 3apsaHoro ycrpoiictBa 200 mnu Harpy3ku 111R, B COCTOSIHMM COeNMHEHHs C
3apsimHbIM ycrpoiicTBoM 200 wnm B cocTtosiHuu coenuHenusi ¢ Harpy3kod 111R. Curnanbr
npoOy kaeHus, OOHApPYKEHHbIE IOCPEACTBOM KOHTpojuilepa S1 B Tpex COCTOSHUSIX,
COOTBETCTBEHHO, OTJIMYAIOTCS MO YPOBHIO, NOCPEICTBOM yBEINYEHUS] 3HAUECHUsI SJIEKTPUIECKOTO
compotuBieHusi Harpy3ku 111R 10 moctarouHo OOJNbIIEro MO CPaBHEHHUIO CO 3HAYCHUEM
CONPOTHUBJIEHUS 3JIEKTPUIECKOro pesucropa 150.

[0062] Korma mnepexmrouatens 140 Boikimouen, W Harpy3ska 111R monkmodeHa
coennHeHno 120, Kak WITFOCTPUPOBAHO Ha GUT. 4, TOK, pa3psikaeMblid 13 UCTOUHUKA 40 MUTaHMS,
NPEATIOYTUTENIbHO TIpoTekaeT dvepe3 Harpy3ky 111R, mmeromyro Oosee HU3KOe 3HA4YECHUE
CONPOTHUBJIEHHUs 110 CPABHEHHUIO CO 3HAYEHHUEM CONPOTHUBJIEHUs 3JIEKTPUUECKOro pesucropa 150 B
napasuienpHoi cxeme Harpysku 111R usnexrpudeckoro pesucropa 150, u3atem nporekaer uepes
snekrpudeckuii pesucrop 152. Kontpomnep 51 oOHapykuBaeT majgeHWe HATPSIKEHUS MEXKIY
Harpy3ko#n 111R u 3nexTpudeckuM pe3nucTopoM 152 B 3TO BpeMsl B Ka4e€CTBE TPEThErO YPOBHS
CUrHasa mpoOy KIeHHsI, KOTOPBIH He MEePEeKPhIBACTCS C IEPBBIM YPOBHEM CHUTHAJIA MPOOY SKACHUS
U BTOPBIM YPOBHEM CHUTHAJA MPOOY KISHHS.

[0063] Axkymynstopsblii Omok 112 moker Bkimrodyate B cebs  gerektop 160,
CKOH(HTYpPUPOBAHHBINH, YTOOBI OOHAPY KUBATh BBIXOIHOE HANpsDKeHWE UCTOYHUKA 40 MuTaHus.

Herextop 160 MoxxeT ObITh MPEAYCMOTPEH B 3JIEKTPUUECKON CXeMe B aKKyMYJISITOPHOM OJIOKe
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112. erextop 160 moxer ObITh CHOPMHUPOBAH MOCPEACTBOM JIFOOOrO XOPOIIO H3BECTHOTO
3JIEKTPUYECKOrO MOAYJiA. B HacTosilem BapuaHTe OCyLIECTBIEHUs] KOHTpoyiep 51 u perexkrop
160 ¢popMHpYIOTCS MOCPENCTBOM PAa3IMYHBIX MOAYJEH. AJbTepHAaTHBHO, KOHTpoiuiep 51 u
nerexkrop 160 MoryT ObITh COPMHUPOBAHBI TOCPENCTBOM OIHOTO MOJTYJIS.

[0064] Axkkymy sttopHBIH 6510k 112 MokeT BKiro4aTh B ce0s1 cpenctso 170 pazpbenuHeHus,
10 MEHbLIEN Mepe, AJIsl BPEMEHHOIO OTKJIFOUEHHsI OAAYH SJIEKTPUYECKON MOIIHOCTHU K HArpy3Ke
111R ot ucrounnka 40 nmuranus. Cpenctso 170 pa3beanHEHUS MOKET ObITh PACTIONOKEHO MEKIY
UCTOYHUKOM 40 mnuTaHus U DJeKTpudeckord kiaemmon 120t B oneKkTpUYeCKONW CXeMe B
aKKyMyJISITOpHOM Otoke 112.

[0065] CpenctBo 170 pa3benuHeHHs IPEANIOYTUTEIBHO KOHGUTYpUPYeTCs, 4TOOBI UMETh
BO3MOKHOCTb MEPEKIIIOUYECHHUs] MEXKIAY IEPBbIM PEXUMOM, B KOTOPOM IMOJa4a 3JIEKTPUYECKOU
momHocTH Kk Harpy3ke 111R or ucrounuka 40 nuTaHusi BpEMEHHO OTKIIOYAETCS, TaK 4YTO
KOHTpoJuIep 51 MOKeT BO3OOHOBIISIT IOAAYY SJIEKTPUIECKOH MOIIHOCTH, U BTOPBIM PEKHMOM, B
KOTOPOM IOJa4a 3JIEKTPUYECKONW MOMHOCTH K Harpy3ke 111R or ucrounuka 40 nuraHus
HeoOpaTUMO OTKJIIOYAeTCs, TaK YTO KOHTpojulep 51 He MoXeT BO30OHOBIATH IOJAYy
snekTpudeckoil Momuoctd. Kontpomaep 51 moxer ObiTh CKOHHIYpHpOBaH, 4TOOBI UMETh
BO3MOKHOCTb YNPABJATh CpeACTBOM 170 pasbenuHeHHs! A NEPEKIHYECHHUs MEXKIY INEepBbIM
PEKMMOM U BTOPBIM PEKUMOM.

[0066] B kauecTBe mpuMepa KOHKpPETHOH KoH(purypammu cpenctso 170 pazbenuHeHHs
MOJKET BKJIFOYATh B ce0s maBKyto nepembruky 172. CpenctBo 170 pasbenMHEHHsS] MOKET OBITh
CKOH(HMIYpPUPOBAHO TaK, YTO JIMHUS L2 HOPMAIBHOTO COCTOSIHMS U JIMHUSL L3 HEHOpMalbHOTO
COCTOSTHUST Pa3BETBJISIFOTCS NMapaJuiesibHO OT JuHuM L1, cHaOeHHOM mIaBKoi nepeMbrakoi 172.
B nunum L2 HOpManbHOrO COCTOSIHUS NEPBbIA OJJEKTPUYECKHM pe3uctop 174 u mepsblid
nepexsrodaTens 175 coenuHsI0TCA MOCae0BaTeNbHO APYT Apyry. B nuHuu L3 HeHOpMaibHOrO
COCTOSIHMSI BTOPOM 3JIEKTPUYECKHI pe3ucTop 176 m BTOpO# nepexirodarens 177 COenUHSIOTCS
MOCJIEIOBATENIBHO APYT APYTY.

[0067] Korma oba w3 mepBoro mepekiroudatens 175 u BToporo mepexiouarens 177
BBIKJIFOUEHBI, 3JIEKTPUYECKasi MOLIHOCTh HE MOXKET nojaasaThesl K Harpy3ke 111R ot ncrounnka
40 nutaHusA, 1 ICTOYHUK 40 MUTAHUS HE MOXKET 3aPSKATHCS TOCPEACTBOM 3aPsAIHOTO YCTPOMCTBA
200. Bo BpeMsi HOpManbHOI paboThl, T.€., TOKa HEHOPMAJIBHOE OOCTOSITENIbCTBO HE BO3HUKAET,
MEPBBI MepeKrodaTenb 175 sBaseTcs BKIOYEHHBIM, & BTOPOHN Nepekirodarens 177 sBiasercs
BBIKJIFOYeHHbIM. Takum oOpa3om, Harpyska 111R wnm 3apsimHoe ycrporictBo 200, kotopoe
MOAKJIIYEHO K coenuHeHuro 120, coenunsierca ¢ uctoyHukoM 40 nuraHusi depe3 JmMHUO L2

HOPMAJIBHOT'O COCTOAHUSA.
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[0068] B nepBoMm pexxuMe, U NepBbIil nepekroyarens 175, u BTopoil nepekitovarens 177
SIBJIIIOTCSI BBIKJTFOUEHHBIMH. Takum o0pas3om, Harpy3ka 111R, mogkimrouenHast k coequaennto 120,
3JIEKTPUYECKU OTCOEAUHSETCA OT UCTOYHMKA 40 muTaHus, TeM CaMbIM, BPEMEHHO OTKJIIOYas
nozavy 3JIEKTpU4eCcKOor MOHOCTH K Harpy3ke 111R ot ucroununka 40 nuranus.

[0069] Bo BTOpOM peskume U nepBblii nepekroyarens 175, u BTopoii nepekitodarens 177
SBJIIIOTCS BKJIFOUEHHBIMU. Takum 006pa3oM, TOK MpoTeKaeT no 00enM 13 JHHUU L2 HopManbHOTO
COCTOSIHUSL M JIMHUHU L3 HEHOpMaJbHOTO COCTOSIHUS, U TOK, KOTOPBIA OOJbIIE TOKAa BO BpeMs
HOpPMaJIbHOH paloThl, MPOTEKAaeT B IUIABKOW mepembluke 172, B pe3yjbraTe 4ero, IUIaBKas
nepembruka 172 nepexuraerca. Korma miaBkas nepembruka 172 mnepexuraercsi, mnojpada
3JeKTpUUecKoil MomHocTH kK Harpy3ke 111R or wucrounmka 40 mnuraHus HeoOpaTHUMO
OTKJIFOYAETCs,, TaK 4YTO KOHTpojulep S5S1 He MoxkeT BO30OHOBIATH MOAAUy 3JIEKTPUUECKON
MOIIHOCTH.

[0070] OTtMmeTHM, YTO aJbTEPHATUBHBIN ACHEKT IO OTHOLICHUIO K BBILIIEONHCAHHOMY
acIeKTy, BO BTOPOM peXXuMe, MepBbll NepekirovaTenb 175 MoxeT ObITh BBIKIIIOUEH, a BTOPOI
nepekiovarenb 177 moxer ObIThb BKIOYeH. Jlake B TakoM ciydae, KOTAa 3HAYCHHUE
COMNPOTHUBJIEHUsT BTOPOIO 3JIEKTPUYECKOrO0 pe3uctopa 176 B MOCTATOYHOW CTENEHU MEHbINE
3HAYEHUs CONPOTHBIIEHHS] IEPBOTO JIEKTPHUYECKOro pesucropa 174, Tok, KOTOpeIi Oobine TOKa
BO BpeMsi HOPMaJbHOH pabOThI, MpOTeKaeT B IUIABKOW mMepeMbruke 172, B pesyJbraTe 4Yero,
IJIaBKasi IepeMbluka 172 MOXKeT MepesKuraTocs.

[0071] OT™MeTHM, YTO SBIISIETCS] JOCTATOYHBIM, YTOOBI 3HAYEHHE COMPOTHUBIICHUS ITEPBOTO
3JIEKTPUYECKOTro pe3uctopa 174 u 3HaueHue CONpOTUBJIEHUSI BTOPOTO 3JIEKTPUUYECKOT0O PE3UCTOpa
176 ObuM 3aaHbl TaK, 4TO IUIABKAsl MepeMbldka 172 He MepeXuraercs B MEPBOM pPEXHME, U
IJIaBKasi nepeMeldka 172 nepexxuraercs BO BTOPOM PEKUME.

[0072] Jlunust L3 HEHOPMAaJIbHOTO COCTOSIHHMSI MOKET OBbITh TaK Ha3bIBAEMOWN JIMHUEH
KOPOTKOTO 3aMbIKaHHUs, KOTOpasi He BKJIIOYAaeT B ce0si BTOpOil pesuctop 176 m MMeeT TOJNbKO
CONPOTHUBJIEHHE TOKOIIPOBOASALIErO MPOBOJA AJIsl SJIEKTPONPOBOA.

[0073] B anpTepHaTUBHOM aCIEKTE MO OTHOIICHHUIO K ACTIEKTY, WLTFOCTPUPOBAHHOMY Ha
¢ur. 3-5, cpencteo 170 pazbenUHEHHUSI MOXKET ObITh CPEICTBOM, BBITIOJIHEHHBIM C BO3MOKHOCTBIO
BBITIOJIHEHMsI TOJIBKO MEPBOro PeXXUMa, B KOTOPOM NOa4a 3JIEKTPUUECKON MOLTHOCTH K HAarpy3Ke
IT11R or ucrounuka 40 nMUTaHUS BPEMEHHO OTKJIOYAETCA, TaK 4YTO KOHTposiep S1 moxker
BO300OHOBJISITH TMOAAYY 3JIEKTPUUECKON MOIIHOCTH. B 3TOM ciyuae, cpenctso 170 pasbenuHeHus
BKJIFOUAET B Ce0sl TOJNILKO €IMHCTBEHHBIM MEpPeKIIouaTeNb, U, CIeNOBaTeNIbHO, cpenctso 170
Pa3bEOUHEHNS MOXKET HE BKJIIOUYATh B Ce0sI IIIABKYIO MepeMbruky 172.

[0074] Kpowme Toro, cpenctBo 170 pazbeinHEHHS MOXKET ObITh CPEICTBOM, BBIITOJHEHHBIM

C BO3BMOXKHOCTBHO BBIINNOJIHEHUA TOJIBKO BTOPOIO PEXKKWMA, B KOTOPOM IIOJava BHGKTpH‘{eCKOﬁ
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mouHocTH K Harpy3ke 111R or mcrounmka 40 nutaHus HEOOPATUMO OTKIIFOYAETCS, TAK YTO
KOHTpoJuiep 51 He MOXKeT BO30OHOBIIATH MOJAYY 3JIEKTPUUECKOH MOITHOCTH. B 3TOM chiyuae,
cpenctso 170 pa3pennHEeHNst MOXKET HE BKIIFOUATh B ce0s1 MepBhIi nepexmoyaTens 175.

[0075] B kauectBe npyroro mpumepa cpenctsa 170 pa3bequHEHHS MOXKET ObITh
ucnons3oBaH DC-DC—npeoOpaszoBatens. UroObl mepexurarh IUIABKYIO MepeMbluky 172,
BbIxogHONW Tok DC-DC-mpeoOpas3oBatens ynpaBisieTcsi Tak, YTO TOK, PaBHBIA WM OoJblne
3HaYEHHUsI TOKA, KOTOpoe TpedyeTcs, 4TOoObl MEepeKUraTh IUIABKYIO MEepPeMbluKy 172, MOXer
MIPOTEKATh B IUIABKOU Nepembrake 172.

[0076] Huramsrop 100 BKycCOapOMaTHUECKOTO BEILIECTBA MOKET BKJIOUaTb B cebs
CPEeICTBO OLEHKH Jerpajaliiil UCTOYHHUKA IMUTAHUS JUJIsl OLIEHKH AETpafallii COCTOSHUS (CpOoKa
ciy:x0p1) ncrounnka 40 nuranusa. CpeacTBO OLEHKH AETpafallud MCTOYHHUKA NMUTAHUS MOXKET
ObITh MOOBIM H3BECTHBIM CPEICTBOM, TAKUM Kak CIIOCOO MHTErpUpPOBAHUS TOKA, Hampumep. B
KaueCTBE KOHKPETHOrO IpPHUMEPA, CPEACTBO OLICHKU IErpajalid HUCTOYHHMKA MUTAHUS MOXKET
OLICHMBATb JErpajali0 COCTOSIHUSA HCTOYHMKA 40 nuTaHus NOCPEACTBOM BBIYHMCICHUS
CYMMAapHOr0 UHTETPUPOBAHHOIO 3HAYEHUS TOKA, 3apsKaeMOr0 WU Pa3psikaeMoro nocpeacTBOM
ucrounnka 40 nutanus. OTMETHM, YTO BMECTO CIIOcO0a MHTETPUPOBAHUS TOKA CPEACTBO OLEHKH
Jerpagallid HMCTOYHMKA MUTAHUS MOXKET OLICHMBATH JErpafalli0 COCTOSIHUS UCTO4YHHKA 40
IIUTaHWsI HAa OCHOBE YBEJIWYEHHs BO BHYTPEHHEH TeMmmeparype uctouHuka 40 nuraHus u
U3MEHEHUs, TAKOTO KAaK YMEHBLIEHUS B 3HAUEHUM HJIEKTPUUECKOM MOIIHOCTH U 3HAYE€HUU
HAIPsIKEHUs, BBIBOAUMBIX U3 UCTOYHMKA 40 MUTaHUs, KOTOPbIE ACCOLMUPYIOTCS C yBEJINYEHUEM
B UMIlefaHCe UCTOYHUKA 40 nmuTaHusl.

[0077] KouTpomnep 51 MokeT ObITh BBIIOJHEH C BO3MOKHOCTBIO BBITIOJTHEHHUSI MHOYKECTBA
pabounx pexxumoB. Paboune peskuMbl BKIIIOYAKOT B ce0si, HAPUMEP, PEXKUM TMOAAYN MTUTAHUS U
peXUM 3apsaKd. PexxuM nojayum NUTaHUs SBJISIETCS PEKUMOM, B KOTOPOM 3JIEKTPUYECKast
MOIIIHOCTb MOXeT nojasatbesi K Harpy3ke 111R ot ucrounuka 40 nuranus. Pexxum 3apsaku
SBJISIETCSL PEXUMOM, B KOTOPOM 3apsiaHOe ycTpoicTBo 200 MokeT 3apspkaTb MUCTOYHMK 40
MUATAHUS.

[0078] Haramsrop 100 BKyCOapOMaTHUECKOTO BEIIECTBA MOXKET BKJIOUaTb B cebs
nerektop 20, CKOH(UTYpUPOBAaHHBIH, YTOOBI OOHAPYIKUBATh OMEPALMIO ISl MCIOJB30BAHUS
Harpy3k# 111R. Jlerextop 20 mpeAnodTUTENBHO NMPENYCMaTPUBAETCS B aKKYMYJIATOPHOM OJIOKe
112. Curnan ot nerexkropa 20 MokeT ObITh OOHAPYKEeH KOHTposuiepoM S1.

[0079] Herextop 20 MoxkeT ObITh NATYMKOM BIOXA, CKOH(PUTYPUPOBAHHBIM, UYTOOBI
OOHapy>kuBaTh BAOX M3 MYyHAIITYKa wuHramstopa 100 BKycOapOMaTH4YECKOrO BEILIECTBA
noJjip3oBareneM, Hanpumep. Jlatunk Baoxa Moxet 061t MEMS (MUKpO3I€KTPOMEXaHUYECKUMHU

CI/ICTeMaMI/I) AATYUKOM, UMCHOIINUM KOHACHCATOP, U BBIBOAUT 3HAUCHUEC, YKA3BIBAOIICE €CMKOCTD
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KOHJIeHCaTopa (HampuMep, 3HaUEHHE HANpsDKEHUs), COOTBETCTByrouee nuddepeHnnaIbHOMy
JABJICHUIO, BBI3BAHHOMY B IPOTOYHOM KaHaje NeHCTBHEM BIOXa. BbIXOAHOE 3HaueHUE MOXKET
OBITh PACIIO3HAHO KaK JABJIEHHUE WM MOXET ObITh PACIO3HAHO KaK Pacxo] B €AUHHIy BPEMEHU
WIN CKOPOCTh MoTOKa. Bmecto matumka Broxa nmerektop 20 MoxeT ObIThb CKOH(HIYpPHUPOBaH,
HAIpUMep, W3 HAXUMHOH KHOIKH, KOTOPBIH OOHapy KHBaeT, KOTJa MOJb30BaTENb HAKUMAET
KHOIIKY .

[0080] Huramsrop 100 BKyCOapOMaTHUECKOrO BEILIECTBA MOKET BKJIOUaTb B cebs
cpenctso 30 ysenomiuenus. Cpenctso 30 yBeqOMIIEHHUS PEANIOYTUTENBHO MIPely CMaTPHUBAETCS B
akkymyJjsitopaom Onoke 112, Ilpumepsr cpepctBa 30 yBemomuieHUs] BKIFOYAOT B ceOs
ceeromsnyvaromuid auon tuna LED, ycTpolCTBO BBIBOJA TrOJIOCA U 3BYKa U yCTPOUCTBO
TaKTWJIbHOW oOpaTHO cBsizu Tuma Haptics. Korma ycrpoiicTBo omyimaemol oOpaTHOH CBsi3U
UCIIONIB3Y€TCSI B KA4eCTBE CPEACTBA YBEIOMIICHHUS, YCTPOICTBO OLIyLIaeMol OOpaTHOW CBSI3H
BKJIIOUaeT B cebsl, HarmpuMmep, BUOPUPYIOIIUI 3JIEMEHT U BBINOJNHSET yBEJOMJICHHUE, MepenaBast
BuOpauuio mosbp3oBatento. Konrpomnep 51 moxker ynpasnsaTe cpenctBoM 30 yBeIOMIICHUS,
yroObl YBEAOMJISITH MOJNB30BATEIl O pa3IMdud B pabodyeM pekuMe HHIajsropa
BKyCOapOMAaTHYECKOrO BELIECTBA M  HEHOPMAJbHOCTH, BO3HHUKAKOLIEH B  HHIAISATOpE
BKYCOapOMaTHYECKOIO BEIECTBA.

[0081] (ITepexon B pexKUM MOAAYH MTUTAHUS HITH PEKUM 3aPSIIKHI)

@ur. 6 WIIIOCTPUPYET MPUMED MOCIENOBATEIBHOCTH YIIPABIEHUS [JIs1 IEPEXO0/a B PEXKUM
M1 nogauu nutaHusi U pexxum M2 3apsiaku.

[0082] KonTpomnep 51 Habmonaer curHai npoOyskaeHusi. Korna curHan npoOyskaeHust
HAXOAUTCSI HA TIEPBOM ypOBHe, KOHTpoJutep 51 mepeBomut mpouecc Ha dtanm S30 (3tam S10).
Konrpomep 51 ompenensier, oOHapyskuBaeT Jin neTektop 20 nelCTBUE IJIsl UCTOJb30BaHUS
Harpy3ku 111R (3ranm S30). Korna nerekrop 20 oOHapy KuBaeT OeHCTBHE I UCIOJIB30BAHUS
Harpy3ku 111R ([la Ha stanme S30), koHTpoiwep 51 mepeBonuT paboumii pekuMm B peskum M1
nonauu nutanus. Korga nerektop 20 He oOHapy KUBaeT AEHCTBHE Uil HCTIONBb30BAHUS HATPY3KU
111R (Her na stame S30), konTposuiep S1 Bo3Bpammaet npoiecc k stamy S10.

[0083] Korma curnan mpoOy:»KIeHusT HaAXOAUTCS Ha BTOPOM YPOBHE, KOHTpojuiep Sl
nepeBonuT pabounii pexxum B pexkuM M2 3apsinku (3tan S20).

[0084] OTmeTuM, 4TO, XOTSI HE OTPAHUYUBAETCS STUM MPUMEPOM, KOHTposuiep 51 Moxker
nepeBonuTh pabounii pexxrM B peskuM M1 mopayn MUTaHUs HA OCHOBE KAaKOrO—JIHOO CHUTHAJA,
yKasbIBaroIero, 4yro Harpyska 111R npucoenmnnena k coenquHennto 120 akkyMyIsiTopHOTO OJ10Ka
112. Ananorudno, koHTpoJuep 51 MOXeT nepeBoanuThb pabounii pexxuM B peskuM M2 3apsiiKu Ha
OCHOBE KaKOTrO—JIHOO CUIHaJIa, yKa3bIBAIOIIETo, YTO 3apsgHOe yCTporcTBO 200 MPUCOSTUHEHO K

coennHeHnio 120 akkymysitopHOro Gyoka 112.
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[0085] (Pesxum mogauy MUTaHMS)

@ur. 7 — 3T0 OJIOK—CXeMa TMOCENOBATEIbHOCTH OMNEPALU, WILTFOCTPUPYIOIIAS PEKUM
MOJAYM IUTaHUs COIJIACHO OAHOMY BapuaHTy oOcyluecTsieHus. Korga mnepsoe yciosue
YAOBJIETBOPSETCA B PEKUME MOAAYM NUTAHUs, KOHTposuiep 51 Bkmrodaer nepeximodarens 140
(aranm S102). Korma mepeximodarens 140 BKIHOYAETCs, MoAada 3JIEKTPUUECKOW MOIIHOCTH K
Harpy3ke 111R ot ucrounuka 40 nuranus HaunHaercs. BpxogHoe HanpspbkeHue ucrouHuka 40
MUTaHUSI MOKeT ObITh coXpaHeHO B KoHTpouiepe 51 (3tam S100), mpekae yem mepexsrovarelib
140 Brirouaercss. OTMETHM, YTO BEJMYMHA 3JIEKTPUUECKOM MOIIHOCTH, KOTOpasl TOJIKHA
nonaBathes K Harpy3ke 111R ot ucrtounuka 40 mutanusi, MOKET HEOOSA3aTEITLHO PEryJIUPOBATHCS.
Hanpumep, BenunHa 37€KTPUYECKON MOLTHOCTH, KOTOpast JOJKHA MOAAaBaThesi kK Harpy3ke 111R
OoT uctouHuka 40 MNUTaHUsA, MOXET PEryJIUpOBaTbCS MOCPEACTBOM LIMPOTHO—MUMILY JIBCHOIO
perynupoBanusa. KosduuueHT 3anonHeHHs OTHOCHTENBHO JUIUTENBHOCTH HMITYJIbCA MOXKET
OpITh 3HaUeHHeM MeHbIne 100%. OTMeTHM, YTO BeIMYHHA 3IEKTPUUECKON MOIIHOCTH, KOTOpas
JOJKHAa nopasaTbCsi K Harpy3ke 111R or ucrounuka 40 muTaHus, MOXKET pPEryJIMpOBaThCS
MOCPEACTBOM  YaCTOTHO—UMITYJIbCHOTO  PETYJIMPOBAaHMs BMECTO  LIMPOTHO—MMILYJIBCHOTO
peryJupoBaHusl.

[0086] B HacTosiLieM BapHaHTE OCYILECTBIIEHHS IEPBOE YCIOBUE MOXKET OBITh Y CJIOBUEM,
OCHOBAHHbIM Ha OOHAPY’KEHMM NEWCTBUS JJIsl MCIoNb3oBaHus Harpy3ku 111R. B kadectse
KOHKPETHOT'O MPUMeEpa, TePBbIM YCIOBUEM MOXKET OBITh TO, YTO JAEHUCTBHE I UCTIOIb30BAHUS
Harpy3ku 111R obGHapyskuBaercs. B yacTHocTH, KOHTpOJUTep 51 BKItOUaeT nepekioyatenb 140,
korna gerekrop 20 oOHapyskuBaeT mdeiicTBue uisi ucrosb3oBanuss Harpy3ku 111R. Korma
nerektop 20 sABiseTCs, HAPUMeEp, JaTYMKOM BAOXa, KOHTpOJuIiep 51 BKIHOYAET MepeKIovaTeNb
140, korma matyuk BAOxa OOHApY’KMBaeT NeWCTBUE BIOXa moJyib3oBaress. Korma merexktop 20
SIBJISIETCS] HAXKUMHOM KHOIKOM, KOHTposuiep 51 Bkirouaer nepexiouarens 140, korna HaskuMHast
KHOTKa 0OHAapy KMBAET, YTO MOJIB30BATENb HAKUMAET HAXKUMHYFO KHOTIKY .

[0087] BMecTO BBILIEOMMCAHHOTO KOHKPETHOTO MPUMEPA NIEPBBIM Y CJIOBUEM MOXKET ObITh
TO, YTO NEWCTBHE IJIsI UCTOJb30BaHUs Harpy3ku 111R oOHapykuBaercs, W JOMOJHHUTEIBHO
yAOBJIIETBOPsIETCS Apyroe ycnosue. Hampumep, korna nerektop 20 oOHapy»KUBAeT AEUCTBUE TSI
UCnoJib30BaHus Harpy3ku 111R, u ycioBue TOro, 4ro moJib30BaTe/b HAXKUMAET HAKUMHYIO
KHOIIKY, YOBJIETBOpsieTCs, KOHTpoJuiep 51 Bkmrodaer nepexmoyarens 140. B kauecTse npyroro
npuMepa, koraa nerekrop 20 oOHapykMBaeT AEHCTBUE IJIsl HCIONb30BaHUs Harpy3ku 111R, u
ycioBHe Toro, uyto Harpyska 111R ayreHTHQHUIMpPYETCs, yIOBIETBOPSETCS, KaK OMUCAHO TIO3XKeE,
KOHTpoJep 51 BximrouaeT nepekitroyarens 140.

[0088] BrixonHble HampspkeHHs UCTOYHUKA 40 mMUTaHHS OOHAPYKUBAKOTCS IETEKTOPOM

160 ¢ mpenBapuTeIbHO ONPEAEICHHBIM HHTEPBAJIOM, MPEXKAE YEM OJJIEKTPUYECKas MOILMHOCTH
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nojaercss k Harpyske 111R (momada murtanms paboTtaer B ycClOBUSIX O€3 HAarpys3Kku), W ITOKa
3JIEKTPUYECKasi MOLTHOCTh mopaercst K Harpy3ke 111R (momauya mutanus padotaer B yCIOBHUSAX
Harpy3k#). OOHapy KEHHbIE BBIXOJHbIC HAIpPSDKEHHMsT UCTOYHHKA 40 MUTAHUS COXPAHSIOTCS B
kouTposuiepe 51 (ramer S100, S104, S106 u S108). BeixonHoe HampspkeHne wcTodHHKa 40
IUTaHUs, KOTOpoe oOHapyxuBaeTcs: nerekropoM 160 Bo Bpems pexknva M1 mopmaum nuTtaHwms,
COXpaHsIETCA B MAMSITH, IPELYy CMOTPEHHON B KOHTpoJiepe S1.

[0089] B nHacrosiiieM BapuaHTe OCYLLIECTBICHHUs, BO BpeMsl pexxrma M1 nogauu nuranus,
KOHTpoJsuiep 51 MOXKET BBINOJIHATH, HA OCHOBE BEJIMYMHBI U3MEHEHUS B BBIXOJHOM HaNpsKEHUU
UCTOYHNKA 40 MUTaHUS B KAKIOM MPEABAPUTEIBHO ONPEAEIEHHOM NepUOJie BpEMEHH B PEKUME
M1 nopauu nuTaHusi, OTAEIBHOE YIIPABICHUE, OTIUYHOE OT NMOAAYH JIEKTPUUECKON MOIIHOCTH K
Harpy3ke 111R. B kadecTBe mnpumepa, OTAENbHOE YIMpPAaBJIIEHHE MOXKET ObIThb, HAIPUMED,
npoueccoM ayteHTudukarmu Harpy3ku 111R (a3ram S110).

[0090] Kak mmoctpupoBano Ha ¢ur. 8, B mpouecce ayreHTudukarmu Harpy3ku 111R; B
YaCTHOCTH, KOHTposiep 51 ompexpenser, BKJIIOYEHA JU BEIMYMHA WU3MEHEHHUsS B BBIXOAHOM
HAaNPsOKEHUU UCTOYHMKA 40 MUTaHWsA B KAXAOM IPEABAPUTENIBHO OINPENEICHHOM BPEMEHHOM
NepUOoE B IIPEIBAPUTENILHO OpeneseHHbIN quana3oH (3tan S200). 3xeck, clienyer OTMETUTD, YTO
BEJIMYMHA M3MEHEHUs B BBIXOJHOM HANpPsDKEHUHM UCTOYHMKA 40 MNHUTaHUS B  KaXIOM
IIPEIBAPUTENILHO ONPEAEIEHHOM BPEMEHHOM MEPUOAE MOXKET COOTBETCTBOBATD PA3INYHIO MEXIY
BBIXOJHBIM HaIpsDKeHUeM, korma Harpy3ka [11R cHaOaercss SHeprueil, M BbIXOIHBIM
HanpspkeHueM, korna Harpyska 111R He cHaOkaetcs sHeprueil.

[0091] Korpa BenmnynHa M3MEHEHUsI B BBIXOAHOM HampsDKEHUH UCTOYHHUKA 40 MUTAHUS B
KQKJIOM IPEABAPUTENILHO ONPENEIEHHOM BPEMEHHOM NEPUOAE COAEPIKUTCS B MPEABAPUTENBHO
OMpeneNeHHbI nuana3one, ayteHtudukauus Harpy3ku 111R mpomomkaercs (stanm S202), u
npouecc nepexonut k stamy S112 B pexkume nogavu mUTaHUs.

[0092] Korna BenmuynHa M3MEHEHUS B BBIXOAHOM HATPsDKEHUH UCTOYHHUKA 40 MUTAHUS B
KOKIOM MPEABAPUTENBHO ONPENEJICHHOM BPEMEHHOM IEpUOAE HE  COAEPKUTCS B
MPeIBaAPUTENILHO ONpEEIeHHOM Nuamna3oHe, nepekmoudarens 140 poikimoyaercs (3tan S200), u
ayreHTH(ukauus Harpy3ku 111R ormensiercs (3ram S208). Kornma ayrenTudukanms Harpys3ku
111R ormensieTcs, KOHTposIep 51 MOXKET yBEIOMIISATE OJIb30BaTeNst 00 3ToM (akre (3tam S210).
Y BegoMIIeHHE MOJIb30BATEI0 MOXKET OBITh BBITIOJIHEHO CPpeAcTBOM 30 yBEIOMIIEHHS.

[0093] B cocrosiHnu, B KOTOpoM ayTeHTUuKanus Harpy3ku 111R orMmensiercs, siBnsercs
NPEATIOUYTUTENbHBIM, UYTOOBI KOHTpoyulep 51 He Briouan mnepekirodatens 140, maxe korna
nerektop 20 oOHapykuMBaeT neHCTBUE Il WCMONb3oBaHus Harpy3ku 111R, T.e., 9ToOwI

3JIEKTPUYECKAast MOLIHOCTD He MojaBanach k Harpyske 111R.
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[0094] ITocne Toro kak ayreHTH(pukauus Harpy3ku 111R ormensercs, xorTpomiep 51
MOJKET BBIMOJIHATH MpOLecC MOBTOpHOH ayTeHTH(uKaunu Harpy3ku 111R (sram S214), kornma
OoOHapy KHUBaeTcs AEWCTBHE BO30OHOBIEHMs (CHrHanm BO300OHOBiIEHUs). B wactHOoCcTH, KOrna
oOHapy KHUBaeTCsi CUTHAJ BO30OHOBNeHUs (31am S212), koHTposuiep 51 BKIIOYAET MePeKIIF0YaTelb
140 (sran S213) m oOHapyKMBaeT BBIXOJHOE HAIpsDKEHHE HCTOYHWMKAa 40 nHTaHus ¢
IIPEBAPUTENILHO ONpEAEEHHbIM UHTEPBAJIOM. 3aTeM, KOT/la BEIMYNHA U3MEHEHUS B BBIXOJHOM
HaNpsDKEHUU UCTOYHMKA 40 MUTaHWs B KaXAOM IPEIBAPUTENIBHO OIpPENEICHHOM BPEMEHHOM
NEpUOAEC HE COAEPKUTCS B MPEABAPUTEIbHO OINPEAENICHHOM JHara3oHe, YBEJOMIIEHUE
NOJIb30BaTeNMo BhINoJHseTcs (3tan S210), B TO ke BpeMsl COXpaHssa ayTeHTH()HUKALNIO HATPY3KU
111R B oTMeHeHHOM cocTOsiHUU. OTMETHUM, YTO, KOT/Ia MEPEeKJIIoYaTelb BKIIOYAETCS Ha dTare
S213, uToObl OOHapy>KMBaTh U3MEHEHHE B BBIXOAHOM HANPSDKEHUH UCTOYHHMKA 40 MUTaHUA,
SIBJISIETCS] TPEANOYTHTENIbHBIM, COKpPAIlaTh BpeMsl CHAO)KEHHsI SHEprued WM OrpaHHYUBATH
3JIEKTPUYECKYI0 MOIIHOCTb, KOTOpasi NOJKHA nojaBarhbesi K Harpy3ke 111R or ucrounuka 40
MUTaHWs, MOCPEACTBOM IUIUPOTHO—UMITYJIbCHOTO PEryJUPOBAaHUS WIM YaCTOTHO—MMITYJIbCHOTO
peryJIupoBaHusl, TAK YTO UCTOUHUK a3pO30JIsl HE PACIbUISAETCS IOCPEACTBOM TOKA, IPOTEKAIOILErO
B Harpy3ke 111R. JIpyrumu cioBamu, sIBIsIETCs MPEANOYTUTENBHBIM BKIIOUATh MEPEKIIH0YATENb
140 Ha KOpOTKOE BpeMs, TaK YTO 3JIEKTpUYECKash MOLIHOCTb, MEHbIIAasl MO CPAaBHEHUIO C
3JIEKTPUYECKONW MOLIHOCTBIO, KOTOpasi AOJDKHA nonasaThesl K Harpyske 111R, mopaercs, korma
HCTOYHUK a3p030Jisl PacTbUIIETCS B PEXKUME MOIAYH MUTAHUS.

[0095] Korpa BenmnynHa M3MEHEHUsI B BBIXOAHOM HATPsDKEHUH UCTOYHHUKA 40 MUTAHUS B
K2KAOM IPEIBAPUTENIbHO OINpENeIeHHOM BPEMEHHOM MEepPUOI€ CONEPIKUTCS B MPeNBapUTENbHO
onpenereHHoOM auamna3one, Harpy3ka 111R ayrentuduuupyercs (stan S216), pexxum nogadu
MUTaHUsSI HAuWHAeTCs. 37ecCh, CleAyeT OTMETUTb, YTO BEJIWYMHA H3MEHEHHs] B BBIXOAHOM
HaNpPsUKEHUU UCTOYHHMKA 40 MUTaHUs B KaXIOM IPEIBAPUTENIbHO OIpPENEIeHHOM BPEMEHHOM
NepUOAe MOKET COOTBETCTBOBAThH PA3IMUUI0 MEXIY BBIXOAHBIM HAIPsDKEHHUEM, KOT/la Harpyska
111R cHaOxxaeTcst sHEPTHEH, U BBIXOIHBIM HanpsDKeHHeM, koraa Harpy3ka 111R He cHabxkaercs
SHEPTHEH, TIOCIe TOro Kak OOHAPY KUBAETCSI CUTHAJ BO30OHOBIICHHSI.

[0096] [eiictBue (curHaim) BO30OHOBJIEHUSI MOXET OBITH CHIHAJIOM, MOJYYEHHBIM
MOCPEACTBOM OOHApYKeHUsI TOro, 4To Harpy3ka 111R mOBTOPHO MOIKITIOYAETCS, CUTHAJIOM IS
OOHapy KeHHUs] TOTO, YTO HAKUMHAs KHOMKA HAKUMAETCS NPEABAPUTENBHO OINpPeNeIeHHBIM
00pa3oM, CUTHAJIOM, TIOJTy Y4eHHBIM ITOCPEICTBOM OOHAPY JKEHHS IEHCTBHSI BAOXA MPEABAPUTEIBHO
OTpeneNeHHbIM 00pa30oM, CHTHaja, MOJYyYEHHOrO TIOCPEACTBOM OOHAPYIKEHHs 3aBEpIICHUS
OJITHOT'O IeNCTBUSA 3aTAXKKU, WIH T.I.

[0097] Ayrtentudukanumss Harpy3kud 111R MOKeT BBIMONHATBCS, YTOOBI ONMPENEINSTh,

mokeT yu Onmok 111 pacnbiieHHs, NOAKIIOYEHHBIH K aKKyMyJSITOpHOMY Osioky 112, ObiTh
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UCTIONB30BaH, HanpuMep. B BblmeonncaHHOM acriekTe, Koraa ayreHTudukanus Harpy3ku 111R
OTMEHsSIETCs, Hanpumep, KoHtposuiep S1 ompenenser, uro Harpy3ka 111R, moaxmrodeHHas k
aKKyMyJIsITOpHOMY OJioKy 112, HEe MOXeT ObITh HCIOJB30BAHA, M MOXKET MOJCKA3bIBATh 3aMEHY
Harpy3ku 111R. Korpa BennunHa u3MeHeHHs B BBIXOJAHOM HaNpsiKEeHUU UCTOYHMKA 40 mUuTaHus
B KQKIOM IPEIBAPUTENIBHO OINPEAEICHHOM BPEMEHHOM MEPUOJE MPEBBIIAET AOMYCTHUMbIN
JVaIa3oH, HarpuMep, KoHTposuiep 51 onpenensert, uro Harpy3ka 111R gerpaguposana, u MOXET
OTMEHSTh ayTeHTU(UKALMIO, YTOOBI MOACKa3bIBaTh 3aMeHy Harpy3ku 111R. AjprepHaTHBHO,
KOTZla HEAayTeHTHYHBbIH OJOK pacrhbUIEHUs, WMEIOIINN BEIWYHHY TaJeHUs HaNpPsKeHUs,
OTJIMYHYIO OT BEJWYHMHbI TAJeHHs HaNpsDKeHUs ayTeHTWdHoro Osoka 111 pacnbuieHws,
MOJKJIIOUAETCsl K aKKyMyJITOpHOMY Onoky 112, xoHTposep 51 oTMeHsieT ayTeHTH(HKALUIO,
9TOOBI MO/ICKA3bIBATh 3aMEHY Heay TEeHTHYHON Harpy3KH ayTeHTUYHON Harpy3koit 111R.

[0098] B mporuecce ayTeHTU(UKALIMN HArPy3KH, Korna ayTeHTudukamms Harpy3sku 111R
nponospkaercsa (3tan S202), mpouecc nepexonut k sramy S112 pexxuma monavyu NUTaHUSA (CM.
¢ur. 7). Ha srane S112 xonrpomnep 51 onpenensier, Obl1 i OOHAPY’KEH MOMEHT OKOHYAHHS
Nnoja4yu  dJeKTpudeckon wmomHocTu Kk  Harpyske 111R. Korma MOMeHT OKOHYaHUS
oOHapy>kuBaeTcs, KOHTpoyuiep 51 BbIkrOuUaeT mnepekimouatesnb 140, 4ToObI OXHMIOATh, MOKA
clenyromas noaada 3JEeKTPUIeCKOW MOIMHOCTH K Harpy3ke 111R He HauyHercs, B TO ke Bpemsi
nopaepkusass pexum M1 nomauu nutanus. Korga BelleonucaHHOE IEpBOE  YCJIOBUE
yAOBJIETBOPSIETCS CHOBA, KOHTpoJuIep S1 BkimodaeT nepekmouaresb 140 (aramst S100 u S102) u
MOBTOPSIET Mpolecchl mocie stamoB S100 u S102.

[0099] MoMeHT OKOHYAHUS MOAAYH 3JIEKTPUIECKOil MoImHOCTH K Harpy3ke 111R mosker
OBITh MOMEHTOM, KOTTIa OOHAPY KUBAETCS, YTO MPEIBAPUTEIBHO ONPEIeIEHHOE BPEeMsI IPOLLIO C
TeX MOop, KOrJa rnojava 3JeKTpruueckoi MOIHOCTU K Harpy3ke 111R Hauanach. AnbTepHaTHBHO,
MOMEHT OKOHYAHHSI TOJJAYH HJIEKTPHUECKON MOIHOCTH K Harpy3ke 111R Moxer ObITb MOMEHTOM,
korna aerektop 20 oOHapy KMBaeT 3aBepIIeHUEe AEUCTBHS IJIsi UCTIONIb30BaHUs Harpy3ku 111R.
Korna nerextop 20 sBnsercsi, Hanmpumep, NAaTYUKOM BAOXA, MOMEHT OKOHYAHMs IOAAYH
ANIEKTPUUYECKONH MOIIHOCTH K Harpy3ke 111R MokeT ObITb MOMEHTOM, KOTJla NATYHK BIOXA
OOHapy KHBAeT 3aBepIICHHE NeHCTBUS BAOXA MOJIB30BATEIS.

[0100] (ITpeaBapuTeNbHO ONpENENEHHBIN TUATIa30H)

BrlmeonucaHHbI NpPeABAPUTENBHO ONPEAENICHHBI [HUANa30H 3aJaeTCsd Ha OCHOBE
HOPMAJIbHOM BEJNWYUHBI NaAeHus HanpsbkeHus Harpysku 111R. B wactHocTH, HmIKHEe
npeaeNbHOe 3HAYEHHE B IMPEIBAPHUTENBHO OINPENEICHHOM IHana30HE MOXKET OBITh 3aaHO B
3HaY€HHE, MEHbIIEE 10 CPABHEHUIO C pPasHULEH (BENMWYMHONW MageHHs HANPSUKEHUS) MEXKIY
HaIpPsKEHUEM, KOIJ1a JIEKTpUUYeCcKasi MOLHOCTD He noaaercs k Harpy3ske 111R, u Hanpsbkenuew,

KOIZla DBJIeKTpUYEeCKass MOIIHOCTh mojaercs k Harpy3ke 111R. AnpTepHaTHBHO, HIKHEe
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npeaeNbHOe 3HAYEHHE B IPEIBAPHUTENBHO OINPENEICHHOM JHana30HE MOXKET OBITh 3aaHO B
3HauU€HUE, MEHblIee M0 CPaBHEHUIO C BEJIMYMHON YMEHbIIEHHS BBIXOJHOIO HAaIpsDKEHUs
MCTOYHUKA NMUTAHUS B KAXJIOM IIPEIBAPUTENIBHO ONpeeIEHHOM BPEMEHHOM IepUOJie B PEKUME
MOA4YU MUTAHUS B COCTOSIHUH, B KOTOPOM ayT€HTU4YHAasi HopmasbHast Harpy3ka 111R noakmouena
k coenuHeHnro 120. B 3TOoM ciydae, korma ayTeHTH4YHas HopMaibHas Harpy3ka 111R
MOJKJIIOUEHa K coeauHeHno 120, BelUYMHA W3MEHEHUs B BBIXOJHOM HANpPSIKEHUU HUCTOYHHUKA
IUTaHUS OOJIbIIE HHYKHETO NPEAETIbHOTO 3HAYSHHS B IIPEIBAPUTENLHO ONPEEICHHOM AUana30He
U, CJIE0BATENIbHO, COAEPIKUTCS B IPEIABAPUTEILHO ONPEAEICHHOM AUana3OHe, B pe3yJIbTaTe Yero,
PEXKUM MOAYU MMUTAHUS MOKET IPOAOIIKATHCS.

[0I01] C pgpyroii CTOPOHBL, KOrga HEayTeHTU4YHAs Harpy3ka WJId CHJIbHO
JerpaaupoBaBllasi Harpy3Ka NOAKIKYEHA K coequHEeHHIO 120, BeTnYnHa U3MEHEHUsI B BBIXOAHOM
HAaNpPsOKEHUU HMCTOYHMKA IMHUTAHUS HMEEeT TEHACHLMIO IOKa3blBaTh 3HAYEHHE, OTIMYHOE OT
3HAYEHUs B CiIyvae, KOrja ay TeHTU4YHasl HopMaiibHas Harpy3ka 111R noakmodeHa Kk COeAMHEHUIO
120. Korma wucnosnp3yercss HeayTeHTUYHAs HArpy3ka, HanmpuMep, BEIWYMHA H3MEHEHUs B
BBIXOZIHOM HANpsDKEHUM HCTOYHUKA NHUTAHMS IOKA3bIBACT YHHUKAJIbHbIE 3HAYEHUS, TaK Kak
3HAQUYE€HUE CONPOTHBJIEHHUS CAaMOW HEAyTEeHTHUYHOW HArpy3Kd OTJIMYAETCs OT 3HAa4YeHus
CONPOTHUBJICHUS Ay TEHTUYHOW HArpy3KH, U HApyLLIEHHE KOHTAKTa IPOUCXOAUT B coenuHennu 120.
AyTeHTnduKauus HEAyTeHTUYHOW HArpy3KH MOXKET OBITh OTMEHEHA, €CJIU IPeIBapUTENIBHO
OMpeNeIeHHbIN THAMa30H 33aeTCsl, YTOOBI HCKITOYAaTh 3TH YHUKAJIbHBIE 3HAUEHHSI M BKJIFOYATh B
cebs BeNMYMHY YMEHBIIEHHsS] BBIXOJHOTO HANPSDIKEHUST HCTOYHUKA THTAaHUS B KAKIAOM
MPEIBaAPUTENILHO ONPEeIEHHOM BPEMEHHOM MEPHO/IEe B PEXKUME MOAAYHU MMUTAHUS B COCTOSIHUY,
B KOTOPOM ayTeHTHYHast HopMasibHast Harpy3ka 111R mogkimouena k coennnennto 120. 3Hauenue
COTIPOTUBIIEHUS] CUJIPHO J€rpajupoOBaBlLIell HArpy3kHu MOKa3blBaeT HEHOPMAJbHOE 3HAYEHMUE,
KOTOPOE SIBJISIETCS 3HAYEHHEM, CHJIbHO OTJIMYAIOIIUMCS OT 3HaUEHUS] HOPMaJIbHON Harpy3Ku, XOTs
MOJKJIFOUEHA AyTeHTHYHAsl Harpys3ka. AyTeHTH(HKaLWs CUIBHO NEerpagupoBaBIIel HArpy3Kd
MOKEeT OBITh OTMEHEHa, €CIH MPEABAPUTENIHO OIpPENeNICHHbI TUama3oH 3aJaeTcs, YTOOBI
UCKJTFOUATh 3TO HEHOPMAJIbHOE 3HAUEHUE U BKJIFOUATh B Ce0sl BEJIMYMHY YMEHBLICHHST BBIXOTHOTO
HaNpsDKEHUST MCTOYHMKA NUTaHUS B KaXKIOM IIPEIBAPUTENILHO ONPEEeNIEHHOM BPEMEHHOM
NepUose B peskUMe MOAaY Y MUTaHKUs B COCTOSIHUHY, B KOTOPOM ay TEHTUYHAsl HOpMaJibHasi Harpy3Ka
111R nopxouena k coequHeHuro 120.

[0102] (Pesxum 3apsinkm)

@ur. 9 — 310 OGIOK—CXEMa TOCIIENOBATEILHOCTH ONEPalyii, HIUTFOCTPUPYIOLIAsT PEKUM
3apsiAKA COTJIACHO OJHOMY BapUaHTy OCYLIECTBIEHUsS. SBIA€TCS NPEANOYTUTENBbHBIM, YTO
KOHTpoyiep 51 BKJIHOYaeT mepekrvaTenb, KOrAa BTOPOE YCIOBHE, OTJIWYHOE OT

BBILIEONMCAHHOIO IEPBOI0 Y CJIOBUS, YAOBJIETBOpsAETCA B peskume M2 3apsiaku. T .e., ycnosus nis
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BKJIFOUEHUS] MEPEKIHYaTeNs] PA3IUYAOTCS MEXAY PEXKUMOM 3apsSAKM U PEXUMOM IOAAYU
nutaHus. Tak Kak yCJIOBUs sl BKIKOUEHMs nepeximrodarens 140 pasnuyaroTcs MexXay peskuMOM
3apSAAKY U PEKUMOM TIOAAa4YH MUTAHMs, HETIPaBIIIbHAsI pab0oTa MOKET OBITh JIETKO NpeceyeHa.

[0103] BTtopoe ycnoBue MOKET ObITH YCIOBHEM Ha OCHOBE MOIKIFOUEHUS 3apsJHOTO
ycrporictBa 200 k coeauHeHuro 120. YcioBue, OCHOBAHHO€ HAa NOAKIOUYEHUHU 3apsAHOTO
ycrpoiictea 200 k coegmHeHuro 120, mMoxeT OBITH YCJIOBHEM TOTO, YTO CHrHaJl (CHUTHAM
npoOy KASHUsT BTOPOTO YPOBHSI), YKA3bIBAIOIIUHN MONKIIOUEHUE 3apsiiHOro yctpoiictea 200 k
coenuHenuro 120, Obu1 oOHapyskeH. Hampumep, ycioBHe, OCHOBaHHOE Ha IOAKIIOYEHUU
3apsagHoro ycrporictBa 200 k coegmHeHHto 120, MokeT OBITH YCJIOBHEM TOTO, YTO CHUTHAJ
npoOy kKIeHUs BTOPOTo YPOBHs ObLT OOHAPYKEH OIHOKPATHO WJIM MOCIEN0BATEIBHO MHOKECTBO
pas.

[0104] AnbTepHAaTUBHO, YCIOBUE, OCHOBAHHOE HA MOAKJIIOUEHUU 3apPsAIHOTO yCTPONCTBA
200 x coemuHeHuto 120, MokeT OBbITb COYETAHHEM YCJIOBHS TOrO, YTO CHrHaju (CHUrHa
npoOy KIeHHsT BTOPOTO YPOBHS), YKa3bIBAIOIIUIN MOAKIIOUEHHE 3apsaHOro ycrpoiicrea 200 k
coequrenuro 120, Obl1 OOHAPYIKEH, U YCIOBUS TOTO, YTO JOMOJHUTEbHBIN APYrol CUrHAJ ObLT
oOHapy:keH. JlOMONHUTENbHBINA APYTol CUTHAJ MOXKET ObITh CUTHAJIOM JJIsl OOHAPY KEHUs TOTO,
KOI'JIa OJIb30BAaTEb HAXKMMAET HAKUMHY IO KHOIKY, HarpuMep. OTMeTUM, 4TO HAKUMHAsl KHOIIKA
MOKeT OBITh MpeaycMOTpeHa OO0 Ha akKyMyJsiTOpHOM Onoke 112, nubo Ha 3apsgHOM
ycrpotictee 200, 1100 Ha KaXKIOM U3 aKKyMyJisiTopHOro Otoka 112 u 3apsimHoro ycrpoiictsa 200.

[0105] Ecam s3apsmnoe ycrporictBo 200 mOAKIIOYEHO K coenuHeHnro 120
akkymyJssitopHoro Onioka 112, korma konTposuiep 51 BkiouaeT mepekiodarenb 140, Tok
MPOTEKAET OT 3apsAHOro ycrpoiictsa 200 k uCTouHuKy 40 MUTaHUs, B PE3yJIbTATE YEr0, UICTOUYHUK
40 nuranwus 3apspkaercs (aran S300). Konrpostep 51 Bkirovaet nepekirovaresb 140 u 3amyckaer
TaliMep, BCTPOCHHBIN B aKKy MyJIITOpHBIH 00K (3Tan S302). Taiimep ycraHaBianBaercs: B "HOJB"
npu 3anycke. TaliMep u3MepsieT BpeMs OT 3aIlyCKa TaliMepa.

[0106] Koutpomnep 51 ompenensier, mpolien JU NPEABAPUTEIBHO OMPEAEICHHBIN
BPEMEHHOW MEpHOA C TeX Nop, Kak Taimep Obpun 3anmymeH (3tam S304), W BBIKIHOYAET
nepexyrouatens 140, Koraa npeaBapuTeNbHO ONPEAEICHHbBI BPEMEHHON MepHuos mpouren (3tar
S306). DTOT MpenBapUTENIbHO ONPENEIeHHbI BpEMEHHOH Mepruo MOKeT ObITh, Hanpumep, 100
MC.

[0107] Korma npenBapuTenbHO OMPENEIeHHOE BPeMsl OKUAAHUS MPOLLIO C TE€X IMOp, KaK
KoHTpoJutep S1 Beikmoumn nepekmrodarens 140 (sram S308), konTposiep 51 BriO4aer
nepekmouatesb 140 caoa (3Tan S310). 3aech, mpeaBapUTEIHHO OMPENSICHHOE BPEMS OKHIAHUS
MokeT ObiTh, HarpuMmep, 400 mxc. Kortpomnep 51 XxpaHuT 3HaueHHe CHrHaja MPOOy KACHUS B

TedeHue neproaa Mexay starnoM S308 u srarmom S310 (3ram S309).
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[0108] Kontposunep 51 nosropsiet npoueccsl ¢ 3tana S306 no stan S310 npensaputenpHo
ONpeAeNeHHOe 4MCIO0 pa3. B HacroslleM BapuaHTe OCYIIECTBJEHHUS IpelBapUTEIbHO
ompeaeneHHoe 4nucyo pas paBHo 10 pasam. [lanee, koHTposuiep S1 onpenenser, HAXOASATCA JIU
CHUTHaibl MpoOyXIEHWsT Ha BTOPOM YPOBHE Ui NPEABAPUTENBHO  OIPEIENIEHHOTO
MOCJIEIOBATEIFHOTO YHCia pa3 (3nech, 10 pas) (aram S314).

[0109] Korma curHamel mnpoOyKIeHHs HE HaxOIITCS Ha BTOPOM YPOBHE JUIS
MIPEABAPUTENIBHO ONPEAEICHHOrO MOCIEeN0BAaTEIbHOIO YKCia pa3, KoHTposuiep 51 pacnosHaer,
YTO 3apsnHOe ycTpoHcTBO 200 OTCOENMHEHO OT aKKyMyJSTOpHOro Ojoka 112, BbIkirOuaer
nepexmouaresb 140 (atan S316) u 3aTeM 3aKkaHIMBAET MOCIEIOBATEIBHOCTD TOTOKA Y IIPABJICHUSI.
Korna curnan npoOyskaeHuss HAXOAUTCS HA BTOPOM YPOBHE, IO MEHbINEH Mepe, OHOKPAaTHO U3
MIPEABAPUTENILHO ONPEAEIEHHOrO MOCIEA0BATEIBPHOIO YUCIa pa3, KOHTposuiep 51 mpomoskaer
pesxxum M2 3apsanku.

[0110] Hanee, kouTposiep 51 BBIMOMHSET 3Talbl, HA KOTOPBIX HEHOPMAJIBHOCTD B PEXUME
3apsaaku onpenensiercs (aran S318). Jlaxe korga konTpoutep 51 onpenensier Ha OCHOBE CUTHAJA
npoOy>KIeHHs1, 4TO 3apsiiHoe ycTpoicTBo 200 MogKimo4YeHo K coenuHeHuto 120, ompeneneHue
MoxeT ObITh HerpaBumibHbIM. Hanpumep, korna Harpyska 111R npucoenuueHa K COeTUHEHUIO
120, mpeanonaraercs, YT0 HEUCIPABHOCTD BBI3bIBAETCS TAKUM SIBJICHUEM Kak Apede3r KOHTaKTOB,
KOTOpOE€ MOXKET BbI3bIBATh OLIMOOYHBIA Tepexon B pekuM M2 3apsinku. Ha stame S318, Ha
KOTOPOM OIpeNeNsieTcsl HEHOPMAJIbHOCTh B pexkuMe M2 3apsiiky, Npearnojaraercsi, 4ro
HEHOPMAJIbHOCTb OIpENeNseTcsl B Cilydae, KOrJa OLIMOOYHBIA MEPEeXOA B PEKUM 3apsiIKH,
BBI3bIBAETCS] TAKMUM 00pa30M.

[0111] B wactHOCTH, Ha 3Tame, HAa KOTOPOM OMPENENSIETCS] HECHOPMAJIbHOCTh B PEKUME
3apsA0KY, KOTZa BeJIMYMHA YMEHBIIEHHs] BBIXOAHOTO HAIpsDKeHUs UCToyHMKA 40 muTaHus B
Ka)K0M IIPEIBAPUTENIbHO ONpeieIEeHHOM BpEMEHHOM Mepuojie B pexkume M2 3apsaku paBHa WU
MEHbIIIe NIEPBOro MOPOroBOrO 3HAYEHMsI, KOTOPOE 3a/1a€TCsl HA OCHOBE BEJINYMHBI YMEHbIIEHUS
BBIXO/IHOTO HAMNpPsDKEHUs] B KaKAOM IIPEIBAPUTENIbHO ONPEAENIEHHOM BPEMEHHOM Ilepuone B
pexume M1 nonauu nuraHus, KOHTposuiep S1 onpenenseT HEeHOPMAIbHOCTh B PEKUME 3aPSAAKH.
T.e, B 3TOM cayudae, koHTposuiep 51 ouenuBaer, uro Harpy3ka 111R, monkmroudeHHas K
coequaeHnio 120, ommnbodHO HMAeHTUHUIHMPYETCs Kak 3apsaHoe ycrporicto 200. [Ipyrumu
CJIOBaMH, KOHTpoJuiep 51 onpeaenseT, 4To pesKUM 3apsKU BBIIIOJIHSAETCS B COCTOSIHUU, B KOTOPOM
Harpy3ka 111R mnoaxmroueHa k coenuHeHuto 120. OTMeTHM, YTO BBIXOAHOE HaIpsDKEHUE
ucrouHrka 40 mHUTAaHUS MOXET OBITh M3MEPEHO M COXPAHEHO B KAXKIOM IIPENBAPUTEIIBHO
ONpEEICHHOM UHTEPBAJIE.

[0112] Korga xonTposuiep S1 ompenensieT, YTO HEHOPMAJIBHOCTb B PEXHUME 3apsiiKU

MPUCYTCTBY €T, MPOLIECC IEPEXOANT K OTAEIILHOMY MPOLIECCY, HATPUMED, OTIEJIbHBIM MPOLIECCaM,
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OIHCAHHBIM TI03XKe, KOTOpble WLTIOCTpHpYoTCsa Ha ¢ur. 11 u ¢ur. 12. AnprepHaTHBHO, KOTza
KOHTpoJIIep 51 onpenenser, 4TO HEHOPMAJIBHOCTD B PEXXUME 3apsIKU IPUCY TCTBY €T, KOHTPOJLIEP
51 Moxer ocTaHaBIMBAThH Mepekirodaresb 140 U ynpaBiiaTh CPEICTBOM YBEIOMIICHHS, YTOOBI
YBEIOMJISITh NIOJIB30BATENs O HEHOPMAJIBHOCTH.

[0113] Korna xontposiep S1 ompenensieT, 4TO HEHOPMAJIbHOCTb B PEXKUME 3apsiAKU HE
MPUCYTCTBYET, KOHTpoJuiep 51 mpomosmkaer pexuM 3apsaku. B uactHOocTH, KOHTposuep 51
cOpaceiBaet Talimep, YTOOBI IIepe3aIy CKaTh TaiiMep, U MOBTOPSIET MPOLECChl ocie srana S302.

[0114] (ITepBoe moporoBoe 3HaUEHUE)

Korma mnarpyska 111R mnoaxmrodyena k coeauHeHur0 120, BBIXOAHOE HaIpsLKEHUE
ucTouHMKa 40 MUTAHUSA B KAXKAOM IIPEABAPUTENILHO ONPENEIIEHHOM BPEMEHHOM NEPHOE, KOraa
nepexiaroyaresb 140 BKIOYEH, YMEHBIIAETCS COIMVIACHO 3HAYEHUIO  BJIEKTPUYECKOrO
conporusyieHuss Harpy3ku 111R. C pgpyroit crtoponsl, koraa 3apsgHoe ycTpoiictBo 200
MOJKJIFOUEHO K COeANHEeHUIO0 120, BBIXOIHOE HampsikeHHe UCTOYHUKA 40 MUTaHUS B KaXKAOM
IIPEIBAPUTENILHO ONPENEICHHOM BPEMEHHOM MEepHoie B uaeane He yMmeHbluaercs. lIpuunHa
COCTOUT B TOM, UTO, KOT/Aa 3apsiiHOe yCTpocTBO 200 MOAKIIOUEHO K coeAnHeHUIO 120, HCTOUHUK
40 nuTaHus 3apsKAeTCs MOCPEACTBOM 3apsiAHOTO yeTporicTsa 200 iy B yCIIOBUSIX Oe3 Harpys3Ky,
U HaIpsDKEHUE MEXIy KiIeMMaMHu MCTOYHMKA 40 MUTaHWs yBEIWYMBAETCS B MEPBOM Clydae, U
HaNPsKEHUE MEXKIY KJIEMMaMU UCTO4YHHMKA 40 NMUTaHMA B UAEale HE U3MEHSETCs B MOCIEIHEM
cinyuae. COOTBETCTBEHHO, MEPBOE MOPOrOBOE 3HAYEHHE MOKET OBbITh PABHBIM WJIM MEHbINE
BEJINYMHBbl YMEHBIIECHHs] BBIXOAHOTO HANPSDKEHUs] B KaXKIOM MPEIBAPUTENBHO OIPEAEICHHOM
BPEMEHHOM IMEPUONIE B PEKUME 3apsAKU, KOTOPBINA BBINOJHAETCS B COCTOSHHUM, B KOTOPOM
3apsHoe ycTpoiicTBo 200 MoAKIIIOUYEHO K coequHeHnto 120,

[0115] Ctporo rosops, korna 3apsiiHoe ycTpoicTso 200 moAKIIoueHo K coequHeHuo 120,
BBIXOJJHOE HamnpspKeHWe UCTOYHMKAa 40 muTaHus B KaXXAOM INPEABAPUTENBHO OIPENEIEHHOM
BPEMEHHOM INE€PHOJE YMEHbBINAETCS COIVIACHO MAJCHUIO HANPSKEHUs] BCJIEACTBHE TEMHOBOIO
TOKAa, €CTECTBEHHBIM 00pa3oM paspsikaeMoro u3 ucrounuka 40 muranus. B 3Tom ciyuae, nepsoe
MOPOTOBOE 3HAUEHHE SIBJIIETCS] MPEANOYTUTENbHO OOJBIIUM MO CPABHEHUIO CO 3HAUEHHEM,
COOTBETCTBYIOLIUM NAaJCHUK HANpPsKEHUsl BCIEACTBHE TEMHOBOro Toka. Kpome Toro, mepsoe
NOPOTOBOE 3HAYEHHE MPENNOYTHTEIBHO 3aJaeTCs C YYETOM IOTPEUTHOCTH OOHapy KEHHOTrO
3HAYEHUS BBIXOJHOI'O HANPSKEHUSI.

[0116] Korma ommOo4HBIN Mepexoa B PEXKUM 3apsIKH BBI3bIBACTCS, XOTS MOAKIIOYEHA
Harpyska 111R, sanekTpuueckast MOIIHOCTD OOJIbIIE 3JIEKTPUYECKONH MOIIHOCTH, KOTOpasi JOJKHA
nonaBatbes K Harpy3ke 111R B pexxume M1 monaun nutaHusi, MOXeT ObITh NIOZJAHA K Harpy3ke
I11R. B »TOM cay4dae, BeJIMYMHA YMEHBIIEHUS BBIXOJAHOIO HANPSDKEHHs B KaXAOM

NpeaABapUTEIIbHO ONPEACIICHHOM BpPEMEHHOM MNEPUOAC CTAHOBUTCA MCHBLIEC BCJIMYMHDbI
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YMEHBIIECHHs] BBIXOJHOTO HAIPSDKEHUS B KAXKAOM MPEABAPUTENIBHO ONPEAETICHHOM BPEMEHHOM
NepuoJie B pexxuMe nogaun nuranus. [Ipyaumas 370 BO BHUMaHue, NEPBOE NOPOrOBOE 3HAUECHUE
MOKeT OBITh 337JaHO B 3HAUEHHE, PABHOE WM MEHbINE BEJIMYHUHBI YMEHBIIEHHS BBIXOZHOTO
HAIPSDKEHUsS B KQXXIOM NIPEABAPUTENBHO ONPENEIEHHOM BPEMEHHOM MEPUOJE B PEXKUME NTONAYU
MUATAHUS.

[0117] IlepBoe moporoBoe 3HaUY€HHE MOKET OBITh 3aJaHO 3apaHee MPU MPOU3BOACTBE
aKkymyJsiTopHoro 6moka 112, OTmeruMm, 4TO mepBO€ MOPOrOBOE 3HAUYEHHE HEOOs3aTeNbHO
MOAJEPKUBAETCA B IOCTOSTHHOM NPEBAPUTEIBHO 3aAaHHOM 3HAYEHHUH.

[0118] B xauecTBe mpumepa, MepBO€ IMOPOTrOBOE 3HAYEHHE MOXKET ObIThb HM3MEHEHO
COIJIaCHO Jaerpajauuyu uctouHuka 40 muTaHust U UCTOPUM 3apsifa U paspsiaa ucrounuka 40
nuTaHus. B 9acTHOCTH, Kak mokazaHo Ha ¢ur. 10, TunmyHO, korga MUCTOYHHK 40 MUTaHUS
Aerpagupyer, T.e., YUCJIO LUKJOB 3apsja/pa3psna yBEIMYMBAETCS, BBIXOAHOE HAIpsDKEHHE
uctouyHrka 40 MUTaHUS yMEHbIIAETCS, U BEJIMYMHA MAJCHUS HANpPSDKEHUS YBEIMYUBAETCSA. JTO
BBI3bIBAETCSl TOCPEACTBOM YMEHBIIEHHS B E€MKOCTH XpPAaHEHUS BCJIEACTBHE HEOOpaTUMOro
pacraza 3JeKTPOJIUTA, U YBEIUUYEHUE BO BHY TPEHHEM CONPOTHUBJIEHUH, BbI3BAHHOE U3MEHEHUEM
B CTPYKTyp€ OJIEKTPOAA BCJIEACTBUE HAKOIUIEHUS AKTUBHOIO MaTepuajga W 3JIEKTPUYECKU
NPOBOJAIErO  BCIOMorareiabHoro Matepuana. CooTBeTcTBeHHO, korma Harpyska 111R
NoAKJIYeHa K coeanHeHnto 120, nctounuk 40 nutaHus IerpaiupyeT, U BeIUUNHA YMEHbIIECHUs
BBIXOJJTHOTO HAIpsiKeHUs UCTOYHMKA 40 MUTaHUS B NMPEABAPUTENBHO OIPENENIEHHOM MEepuoe
yMeHbIuaercs. IIpuHuMas 3T0O BO BHUMaHHE, TOYHOCTb B ONPENEICHUH HEHOPMAJIBbHOCTU B
peKkuMe 3apsaKd MOXKET ObITh yJy4YIIeHa MOCPEACTBOM TMOAXOJSINEr0 HM3MEHEHHs MEePBOrO
MOPOrOBOr0 3HAYEHUs COTJIACHO Jerpajauuy UcTouHuka 40 nuranus.

[0119] B wacTHOCTH, SIBISIETCS MPEANIOYTUTEIBHBIM, YTO TEPBOE MOPOTOBOE 3HAYEHUE
yMEHbIIAeTcsA, Korga UCTouHMK 40 muranus aerpagupyer. TUNWYHO, BEIWMYMHA YMEHbBIIECHMUs
BBIXOJJHOTO HANPSDKEHUs] B NPEABAPUTENBHO OMNPENEIEHHOM Iepuone, korna Harpyska 111R
MOAKJIIOUEHA K coeAuHeHnio 120, yBenuuuBaercsi, Korna UCTOYHUK 40 MUTaHus Oerpagupyer.
CooTBeTCTBEHHO, Jake KOrja IepBOE€ IMOpPOroBOE 3HAYEHHE MAOIMOJHUTENBHO yMEHBIIAeTcs,
HEHOPMAJIbHOCTh B PEXKHUME 3apsIKU MOKET ObITh onpenesneHa. C Apyroil CTOpOHBI, HEJOCTATOK,
B KOTOPOM BEJIIMYMHA YMEHBIIEHUs BBIXOAHOIO HampspkeHuss HCcToyHuka 40 mnuraHus B
NPEABAPUTENLHO ONPENEICHHOM MEPUOIe, KOTOpasi OOHAPYKUBAETCS B PEXKUME 3aPSAIKH, agaeT
HIDKE NIEPBOTO TOPOTrOBOrO 3HAYEHMsI BCJIEIACTBHE, HANPUMEpP, MOTPEIIHOCTH OOHApY KEHHOTO
3HAYEHUS BBIXOAHOIO HANPSIKEHMs], XOTs 3apsiAHOe yCTPOUCTBO 200 NOAKIIOUEHO K COEAUHEHUIO
120, MoeT OBITh MPeceUeH MOCPENCTBOM YMEHBIICHHUS TIEPBOrO MOPOTOBOTO 3HAUESHHS.

[0120] OTmeTuMm, 4TO, KOT/Ia JIUTHEBO—HMOHHASI aKKyMYyJISITOpHAsi Oarapesi UCTIOIb3yeTcs

mist ucrounnka 40 MUTaHUS, B OTHOCHTENBHO PaHHEM LHKJIE 3apsiaa/paspsnga, Kak XOpOILIo
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ussectHo, SEI (mpomexyTounasi (pasa TBepAOro 3JIEKTPOJIUTA), CO3HAOIASICS U3 PA3JIOKEHUS
3JEKTPONNTa, (POPMHUPYETCS, YTOOBI MOKPBIBATH MOBEPXHOCTh OTPULATEIBHOTO 3JeKTpona. Tak
kak 5ta SEI crabunm3mpyer 3JeKTPOXMMUYECKYIO0 PpEeaKkIHio, YJIy4IIeHHE B yMEHbBLICHUU
BBIXOIHOTO HamNpsDKEHUs UCTOYHUKA 40 NMUTaHMs B NpEeABApUTENbHO ONPEAENIEHHOM Iepuoje
MOJKET 0KUIaThCs. B TakoM ciydae Tak»ke, TOYHOCTD B ONPEEIEHNH HEHOPMAJIbHOCTH B PEKUME
3apSAAKH MOXKET OBITh YJIYYIIEHA ITOCPEICTBOM H3MEHEHHS IIEPBOrO IOPOTrOBOIO 3HAUEHUS
COTJIACHO UCTOPHM 3apSAKU U Pa3psAAKU U YUCIY 3apsSA0K U paspsiiok.

[0121] B kauecTBe MOMOJHUTEIBHOTO NPYTOro MpuMepa, MepBoe MOPOrOBOE 3HAUEHUE
MO>KET OBITh M3MEHEHO Ha OCHOBE BEJIMYMHBI YMEHBIIEHHS BHIXOIHOTO HANPSDKEHUS B KAKAOM
IIPEBAPUTENILHO OINIPeNeIEHHOM BpEMEHHOM NepHoze B pexxume nogauu nutanus. Kak onucano
BbIILIE, BBIXOJJHOE HANPSDKEHUE B PEKUME MOAAYU MUTAHUS COXPAHSAETCs B KOHTposuepe 51 B
KQKAOM IPEBAPUTEIbHO ONpeAeneHHOM nuHTepBaje. COOTBETCTBEHHO, BEIMYMHA YMEHbIICHUS
BBIXOZIHOTO HAMNpPSDKEHUs] B KaKAOM IIPEABAPUTEIBHO ONPEAEIIEHHOM BPEMEHHOM IepUOne B
peKrMe TOAaYM MHUTAHHS MOXET ObITh BBIYHCIEHA C TOMOIIBIO COXPAHEHHOTO BBIXOIHOIO
HanpspkeHust uctouHuka 40 nurtanHust B pexxume nozadu nutanus. Konrpomnep 51 mosker
coo0maTth 1Mo oOOpaTHOW CBSI3W, OTHOCHUTENBHO NEPBOrO IOPOTOBOTO 3HAYEHUS, BEIHMUHHY
YMEHBUICHHs] BBIXOJHOTO HANPSKEHHUs] B KAKAOM NPEIBAPUTEIBHO ONPENEICHHOM BPEMEHHOM
nepuosie B peuMe mnojaud mnurtaHus. Takum oOpasom, naxke korma Omok 111 pacmbuieHus
(narpyska 111R) 3ameHsieTcs, mepBoe MOPOrOBOE 3HAYEHHE MOXKET OBbITh HAaJJIEKAIIUM 00pa3oM
3371aHO Ha OCHOBE 3HAYEHUS MAJICHNsI HANIPSDKEHUs U1 3aMEeHEeHHON HoBOoM Harpy3ku 111R. laxe
Korna ucTouyHuk 40 mUTaHWS AerpagupyeT, W BeIHYMHA MAJeHHs] HamNpsOKEHHS BBIXOAHOIO
HaNPSDKEHUS YBEJNUMBAETCS, BEJIMYMHA NMAJeHNs HAMPSDKEHUST BBIXOHOTO 3HAUEHUS CIIEAOM 32
nerpajauue uctouHnka 40 MUTaHUS MOXKET OTpPa)kaTbCsl HA MEPBOM IMOPOrOBOM 3HAYEHUH,
KOTOpPOE JOJDKHO OBITh 33/1aHO, U, CJIEAOBATENIbHO, TOYHOCTh B OMPEEIEHUH HEHOPMAJIbHOCTH B
pEKUME 3apSAKU MOKET OBbITh YIIyUIIEHa.

[0122] Kontponnep 51 ompenensieT HEHOPMaJIbHOCTh B pekuMe 3apsiaku. Jlaxke xoraa
OIMUOOYHOE OOHAPY KEHKE TOTO, YTO 3apsiqHOE YCTPOorcTBO 200 MOAKIIIOUEHO K coenuueHuro 120,
npoucxoaut, xots Harpy3ka 111R moaxmrouena k coenunenuto 120, xkonTposiep 51 moker
onpenensTh omndoyHoe oOHapykerne. CienoparenbHo, nepexmodaress 140 B aKKyMyJISTOPHOM
osoke 112 MoxeT OBbITh MPENOXPaHEH OT OMHUOOYHOTO MPOAOIDKEHHS BKIFOUEHHOTO COCTOSIHHUS,
u Oecrione3Hplli Pacxol 3JIEKTPUYECKOW MOIMHOCTH HWCTOYHHUKA THUTAaHHUS MOXET OBITh
MPEeIOTBPALIEH.

[0123] (KoHkpeTHbIi npuMep 3tamna S318, B KOTOpOM HEHOPMAJIBHOCTD B PEXKUME 3aPSIIKH

OTIpenesieTcs)
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Ha sTane, B KOTOpOM HEHOPMAJIBHOCTb B PEKUME 3aPSAKH ONPEAEISAeTCs, KOTAa BeIUYNHA
YMEHBIIEHHs BBIXOJHOTO HAIPSDKEHUS B KAXKIOM NPEABAPUTENIBHO ONPEAEIEHHOM BPEMEHHOM
NEePUOJIE B PEKUME 3apsiAKU PaBHA WJIM MEHBLIE NMOPOTrOBOTO 3HAYEHUs, KOTOPOE 3aJaeTCs Ha
OCHOBE BEJIMYMHbl YMEHBILIEHUs] BBIXOJHOTO HAMNpsUKEHUs] B KAKIOM IPEABAPUTENLHO
ONpEEICHHOM BPEMEHHOM IIEPUOAE B PEXKUME MTOAAYH IUTAHMs], KOHTpoJIep 51 onpenenser, 4to
HEHOPMAJIBHOCTb B PEXUME 3apsiKd NPUCYTCTBYET. BpIxomHoe HampsikeHue uctounuka 40
NUTAHUS B PEXUME 3apAOKd OOHAPYKUBAETCS B KAKIAOM IMPEABAPUTEIBHO OIpPEINENEHHOM
UHTEpBaJe, YTOOBI BBIUUCIATH BEJIMYMHY YMEHBIIEHHUS BBIXOAHOIO HANpPSIKEHUS HCTOYHUKA
MUTAHUS B KQXXIOM NPEABAPUTENIBHO ONPEIEIEHHOM BPEMEHHOM MEPUOAE B PEKUME 3aPsIKU.

[0124] B xadectBe mnpumepa, Ha sTane S318, BenuunHa yMEHBLIEHHs BBIXOJHOTO
HAIpPSDKEHUS B KAXKAOM IIPENBAPUTENILHO ONPEAEICHHOM BPEMEHHOM MEPUOAE B PEXKUME 3aPsIAKU
BBIYUCJIAETCS M0 PA3HULIE MEXAY 3HAUYEHHEM BBIXOJHOIO HAIPSDKEHUST B CAMOM IIOCIEAHEM
Oo0OHapy KEHUH 1 3HAUE€HHEM BBIXOJHOTO HANPSDKEHHMS, IOy YeHHBIM B OOHAPY KEHHU HA OZIMH Pa3
paHbIle MO CPaBHEHHIO C CaMbIM MoOcieqHuM oOHapyxeHueMm. T.e, Ha stane S318, mepsoe
MOPOrOBOE 3HAYEHUE CPABHUBAECTCS C PAa3sHULIEH MEXAy 3HA4Y€HHEM CaMoro IOCJIEIHEro
O0OHapy KeHUsI U 3HAYEHUEM, ITOJIyYEeHHBIM B OOHAPYKEHUH Ha OIMH pa3 paHbLIe IO CPABHEHHIO C
CaMbIM TOCJIeHUM OOHapy»keHueM. OTMeTHM, 4To OOHAPY)KEHHOE 3HAuYeHHEe, KOTOPOe AOJIKHO
OBITb CPaBHEHO C CaMbIM IIOCJIEIHUM OOHAPY KEHHBIM 3HAY€HHEM, YTOOBI MOJy4aTh Pa3HHILYY
MEKIy HUMH, HEOOS3aTeNIbHO SIBJIIETCS] 3SHAYSHUEM, TIOJTyYeHHBIM B OOHAPYKEHUU Pa30M paHbIIe
IO CPABHEHMIO C CAMBIM IMOCJIEIHUM OOHApYKEHHEM, a 3HAYCHUE, MOJYYEHHOE B OOHAPY JKEHUU
ABYMs WK O0Jiee pa3 paHbLIe IO CPABHEHUIO C CAMBIM MOCJIETHUM OOHAPY )KEHUEM, MOKET ObITh
UCTIONIB30BAHO JUISl TOJy4eHus: pasHULbl. Kpome Toro, oOHapy keHHOe 3HAaYeHHE, TIOJTy4YEeHHOE,
npexxae deMm mnepekirodatesnb 140 BkIOYAaeTCs, 4TOObI HAYMHATH PEKUM 3apsaku (mepen
BbInosiHeHHeM 3tarna S300), MOKeT ObITh UCTIOJIb30BaH.

[0125] B xauecTBe Apyroro npuMepa, BEIMYNHA YMEHBLIEHNs BbIXOJHOTO HAIMPSDKEHUS B
KaXJIOM NPEABAPUTEIIFHO ONPEAEIICHHOM MEPUOJIE B PEKUME 3apsIIKH MOXKET OBITh ONpeneseHa
IO NMPOTHO3HOMY 3HAYEHHIO, IMOJYYEHHOMY W3 MHOXKECTBA 3HAYEHUIN BBIXOAHOIO HAIPSKEHUs
UCTOYHUKA TMUTAHUS, KOTOpPble OOHAPYKMBAKOTCS C TPEABAPUTEIBHO ONpPENeICHHbIMU
WHTEpBajaMy, T.€., IPOTHO3HOMY 3HAYEHHMIO, MOJYYEHHOMY U3 NPSAMON JMHUU aNNpOKCUMAaLUU
WIM KpUBOHM anmpokcumanuu. Hampumep, yMeHblleHHE B BBIXOJHOM HAIPSDKEHUH MOKET
aNMPOKCUMHUPOBATH MPSIMYIO JITHUIO CITOCOOOM HAaMMEHBLINX KBAJPATOB HA OCHOBE MHOKECTBA
3HAYEHWH BBIXOAHOTO HANPSDKEHUS WCTOYHHMKA NHUTAHUS, KOTOpPble OOHAPYKUBAIOTCA C
NPEABAPUTENBHO ONPENENCHHBIMA HWHTEPBAJIaMU, YTOOBI BBIYHUCIATH IPOTHO3HOE 3HAYCHHE
BEJINYMHBbl YMEHBIIECHHsI BBIXOAHOIO HANPSLKEHUs] B KaXKIOM NPEABAPUTENIBHO ONpPENEIEHHOM

BPEMEHHOM IEPUOAE B PEXUME 3apsAJKH Ha OCHOBE MNPSIMOM JIMHUU amnpoKCUManuu. Yucnio
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JNAHHBIX (3HAYEHUH BBIXOJHOTO HAMPSIKEHHsI) IJIsl KCIOJIb30BAHUS CIMOCO0a HAMMEHBIITHX
KBaJIPaTOB SIBJISIETCS] OMIMOHAJBHBIM, HO SIBJISIETCS TPEANOYTUTENbHBIM, YTOOBI YHCIO OBLIO
OONBIIMM, TaK YTO BJIMSHHE TMOTPEUTHOCTH OOHAapyskeHUss OyAeT B 3HAYHMTEIHHOW CTEIeHU
yMeHbIeHo. Takum o0pa3om, KOrna BeJIMYUHA YMEHbBIIEHHUS] BBIXOTHOTO HATIPSKEHUST B KAJKIOM
MPENBAPUTENIBHO OIPEAECICHHOM BPEMEHHOM IMEPHONAE B PEXKUME 3apsiKd IOJy4daeTcs u3
MPOTHO3HOTO 3HAYEHHUs, TMOJYYEHHOr0 W3 NPSAMOM JIMHUU aNMpOKCHUMAalUd WJIH KPUBOU
anMpPOKCUMALIUY, BJIUSHUE TIOTPEITHOCTH OOHAPYIKEHHSI MOXET OBITh YMEHBIIEHO, TaK Kak
KpPyTH3Ha HakKJOHAa TMpPsSMOW JIMHUU AaIIpPOKCUMALUM U 3HA4Y€HHE NPOU3BOJHON KpPUBOMU
arnmMpoOKCUMALIMY, UMEIOLINE 3HAUEHUs, OTJINYHbIE OT "HyJis1", BEPOATHO JOJIKHBI MOJy4aThCs B
pe3yJibTaTe TEMHOBOI'O TOKa BCJIECTBHE camopas3psiia UCTouHuka 40 muTaHusl B YCIOBHIX Oe3
Harpys3Ku.

[0126] B xayecTBe OOMOJHUTEIBHOTO APYroro mpumepa, Ha stane S318, BennuuHa
YMEHBIIECHUS BBIXOJHOTO HAIPSDKEHUS B KAKIOM IMPEABAPUTENIBHO OINPEACTICHHOM BPEMEHHOM
NepUOJIe B PEKUME 3apsiIKU MOXKET ObITh M3MEHEHa MO—Pa3HOMY, KOTZa YHCIO OOHApY KeHHI
BBIXOJTHOTO HAIpPSDKEHUsT C OTCUETOM OT Hauvaja pekuMma 3apsakd HUKE IPeABapUTENIbHO
OMpPENEeIeHHOrO YUCa, U KOTAa YUCIIO OOHAPYKEHHH BBIXOAHOTO HAMPSIKEHUSI C OTCYETOM OT
Hayaja pekuma 3apsiIKi paBHO WJIM BBILIE NPEIBAPUTENBHO OmpeaeseHHoro uncaa. Hanpumep,
KOrJa 4Hucjao OOHApy KeHHH BBIXOIHOTO HAIMPSDKEHHsI C OTCYETOM OT Hayalla PekKuMa 3apsiaku
HIDKE TIPEIBAPUTENIbHO OMPEEIeHHOr0 YUCIia, KaK OMHUCAHO BBIIIE, BEJIMYMHA YMEHBIIEHUS
BBIXOJHOTO HANPSDKEHUS] B KAXXAOM MPEABAPUTENIbHO OMPENEIEHHOM BPEMEHHOM IMEPHONE B
peKrMe 3apsiiKH MOKeT OBbITh BBIUKCJIEHA IO pasHHIE MEXKIy 3HAYEHHEM BBIXOTHOIO
HANPSDKEHUST B CaMOM TIOCJIeNHEM OOHApPYKEHHM W 3HAYEHHWEM BBIXOJHOTO HAIPSIKEHUS,
MOJIyYEHHbIM B OOHApyXEHHM OIHHM pa3OM paHee MO CPABHEHUIO C CaMbIM TOCJIEIHUM
oOHapykeHHeM. OTMETHM, YTO, KOTIa YHCII0 OOHAPYKEHUH BBIXOTHOTO HAMPSIKEHUSI C OTCYETOM
OT HauaJia peKUMa 3apsJIKH PABHO WJIH BBILIE TIPEIBAPUTENILHO OMPEAETICHHOTO YUCIa, BEIMYNHA
YMEHBIIEHUS BBIXOJHOTO HAIPSDKEHUS B KAKIOM IMPEABAPUTENILHO OINPEACICHHOM BPEMEHHOM
MIEPUOME B PEIKUME 3aPSIIKH MOXKET ObITh BBIYHCIIEHA TI0 PA3HUIE MEKIY 3HAYEHUEM BBIXOIHOTO
HATIPSDKEHUST B CAMOM TOCJeHEM OOHAPYKEHUU W TPOTHO3HBIM 3HAUEHUEM, IMOJIyYeHHBIM Ha
OCHOBE MHOKECTBA 3HAYEHUH BBIXOJHOTO HAMPSDKEHUs, OOHAPYIKEHHBIX C Hadaja PekuMa
3apsaku. [IporHO3HOE 3HAYEHME MOJyYaeTcsl C MOMOIIBID, HampuMep, Crnocoda HaMMEHBITUX
KBaIPATOB, KaK OMHICAHO BBIIIE.

[0127] Uro kacaeTcsi MpeABapUTEIbHO OMPENEICHHOTO YHCJA, KOTJa MPOTHO3HOE
3HAYEHUE UCIOJIB3YETCs, TOUYHOCTh MPOTHO3HOTO 3HAYEHHUS YJIYUIIAeTCs, KOTJa YUCJIO JaHHBIX
(3HAYEeHMIT BBIXOJHOTO HAMPSDKEHHs) JJIsT WCTOJB30BAHUSI CMOCO0a HAMMEHBIINX KBAJpPaTOB

YBCJIINYUBACTCH. KaK, B LICJIOM, U3BCCTHO, NPpHUYKMHA COCTOUT B TOM, YTO B criocobe HaMMEHBIINX
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KBaJPaTOB OTKJIOHEHHE MEXAY (PaKTUIECKHMMU JAHHBIMH U MPSMOM JIMHUU alPOKCUMALIUU WIIH
KPUBOW aNNpPOKCHMALMH HWMEET CBOWCTBO YMEHBIIEHHS MPOMOPLHOHAIBHO OOpaTHOMY
KBaJpaTHOMY KOpHIO 4ucia AaHHbIX. ClenoBaTenbHO, NPEABAPUTENbHO OMNPEENIEHHOE YUCIO
SBJIIETCS] HEOOS13aTENIbHBIM, HO SIBIISIETCS MPEATIOUYTUTENbHBIM, YTOOBI YHUCIIO OBIIIO OONBIINM, TAK
YTO BIIUSHHUE TMOTPEIIHOCTH OOHAPY’KEHUsI BBIXOIHOIO HANpsDKEHUs OyleT B JOCTaTOYHOM
cTerneHu yMeHblneHo. Takum oOpas3oMm, B onpeneneHnH Ha starne S318, BIHsAHNE NOrPEIIHOCTH
OOHapy KeHHsI BBIXOAHOTO HANPSDKEHUSI NCTOYHHKA MTUTAHUS MOXKET OBITh ITPECEUYEHO.

[0128] B kadectBe npyroro mpumepa, ©O€3 BbBIIEONMCAHHON MPSIMONH JIUHUU
annpoOKCUMALUd U KPUBOM aNMpoOKCHUMALMM, KPYTH3HA HAKJIOHA MOJY4YaeTcsi U3 MHOXKECTBA
3HaYEHWH BBIXOAHOTO HANPSDKEHUS MWCTOYHHMKA IIUTAHUS, KOTOpPble OOHAPY>KUBAIOTCA C
NPEABAPUTENIBHO OINpENEIeHHBIMU HHTEpPBAJaMH, U 3Ta KPyTHU3HA HAKJIOHA MOXET OBITh
MCIOJIb30BAHA /JIsl BEJIMUMHB] Y MEHbBIIEHHUS BBIXOJHOTO HANPSKEHUsI B KAKJIOM NPEABAPUTEIBHO
ONpEAENIEHHOM BpPEMEHHOM IMEpPUOAE B pPEXKUME 3apsiAKU. AJbBTEpHATUBHO, BEIUYMHA
YMEHBUICHHUs] BBIXOAHOIO HANPsDKEHUs HMCTOYHMKA IHUTAHUS B KAXAOM IMPEABAPUTEIBHO
OIIPENENeHHOM BPEMEHHOM IEpUOJEe B PEXKHUME 3apsiiKu MOXeET ObITh OLIEHEHAa Ha OCHOBE
CKONB3SIIEr0 CPeAHEero 3HAYEHUs, IMOJYyYEHHOTO M3 MHOXECTBA 3HAYEHUH BBIXOAHOIO
HaPsDKEHUS.

[0129] (KonkpeTHbIii mpuMep 1 OTAETBHOTO MpoLecca)

Korna onpenensiercs, 4TO HEHOPMAJBHOCTh B PEXXUME 3apsAOKU MPUCYTCTBYET Ha dTarle
S318, Ha KOTOpOM oOmpenenseTcss HEHOPMAJIbHOCTh B PEXKHUME 3apsiAkd, KOHTpoyep Sl
BBIMOJIHSIET OTIENbHBIN MPOLECC, BBIMOIHAEMBbIN 110 MEHbLIECH Mepe BEIOOPOUYHO AJIS IO MEHbIIEH
Mepe BPEMEHHOI0 OTKJKYEHHUs NOJAa4YU BJEKTPUYeCKONM MomHocTH K Harpy3ke 111R or
ucrounuka 40 nuranus (pur. 11). @ur. 11 wurocTpupyeT npuMep TaKoro OTAEIBHOTO MPoLecca.

[0130] Korma oTrmenpHBI TpOLIECC HAYMHAETCS, 3HAYEHHE OTACNbHOW MEepEeMEHHOU
yctanasiuBaercss B "1" (sram S400). B sTom mpumepe oThenbHas MepeMeHHasi MPeICTaBIsieT
YHUCJIO pa3, KOTOPOE OTAENBHOE YCIOBUE YIOBIETBOPSETCs. B 3TOM npuMepe OTAENbHOE yCIOBHE
SIBJISIETCS YCJIOBUEM TOTO, YTO BEJIMYMHA YMEHbBINEHHUS BBIXOJHOIO HANpPsKEHUs] B KaKIOM
IIPEeBAPUTENILHO OMNPEEeJIEHHOM BPEMEHHOM MEPUOJEe B pEXHUME 3apsAAKU paBHA WM MEHbILIE
BBILIEONMCAHHOIO MEPBOrO MOPOrOBOrO 3HAYEHUSI.

[0131] Manee, xonTposiep 51 ompenensier, AeMCTBUTENIbHO JM 3HAYEHUE OTAENBbHOM
NepEeMEHHON paBHO WM OOJIbIIe BTOPOTrO MOporoBoro 3HaveHus (3tan S402). Bropoe noporosoe
3HaYEHHE MOXKET OBITh MPOHM3BOJBHBIM HATypPaJbHBIM YHCJIOM, PaBHBIM ONHOMY Wiu Oojee. B
Ka4yecTBE NpPUMEpa, BTOPOE IMMOPOroBOE 3HAUeHHE MOXKeT ObiTh "1". ANbTepHaTHBHO, BTOpOE
NIOPOTOBOE 3HAYEHHE MOXET OBITh HATypaJbHBIM YHCIIOM, PaBHBIM ABYM Wiu Oonee. B 3Tom

ciydae, B OTJEJIbHOM IpoLecce, KOHTpoJulep 51 MOXeT MOBTOPHO MPOBEPATH, NOJAKIIIOUEHA JIU
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Harpy3ka 111R k coequnenunro 120, no meHblIel Mepe, nepes BpeMEHHBIM OTKJIFOYEHHUEM NTOa4 U
3JIEKTpUYECKOW MOIIHOCTU K Harpy3ke 111R ot ucrounuka 40 nutanus. IloBropHas nposepka
TOro, nmonkJroveHa i Harpy3ka 111R k coenunenuto 120, MOKeT OBITh ONpeneneHa mo TOMY,
YAOBJIETBOPSIETCA JIU CHOBA OTAEJIBHOE YCIOBUE.

[0132] B kauecTBe KOHKPETHOTO NpUMeEpa, KOrJa 3HA4Y€HHE OTHAEJIbHONH INEepeMEHHOMU
MEHBIIE BTOPOrO MOPOrOBOIO 3HAYEHMs, KOHTPOJIEp 51 HM3MEpsieT BBIXOJHOE HAIPSKEHUE
ucrounnka 40 nuranus (9tan S404) W BBIYMCISET BEIMYMHY YMEHBIIEHUS BBIXOJHOTO
HaNPsDKEHUS. B KaXKIOM IIPEBAPUTENIHO OINpPEAEIEHHOM BPEMEHHOM IEPUOZE CHOBA. 3aTeM,
KOHTpoJuiep 51 omnpenensier, yaOBIETBOPSAETCs JIM BBILIEONMCAHHOE OTAEIBHOE yCIOBHE, T.€.,
JEHUCTBUTENIbHO JIM BEJIMYMHA YMEHBUICHUS] BBIXOJHOIO HANpPsKEHUs UCTOYHUKA 40 muraHus B
Ka)KIOM NPEIBAPUTENIBHO OINPEAECJICHHOM BPEMEHHOM IEPHOJE PaBHA WM MEHbILIE IEPBOIO
noporoBoro 3HaueHus (3ran S400). 3pech, Korga BeNUYMHA YMEHBIIEHUS BBIXOJHOTO
HaNpsDKeHUsl UCTOYHMKA 40 MUTAaHUS B Ka)XKIOM NPEABAPUTEIBbHO ONPEEICHHOM BPEMEHHOM
NEPUOJEC MPEBBIIAET IEPBOE IOPOrOBOEC 3HAYEHUE, CYLIECTBYET BEPOSITHOCTb TOrO, 4TO
HEHOPMAJIbHOCTb B PEXHUME 3apsAAKy He IPUCYTCTBYET. ClIe0BaTENbHO, PEKUM 3aPsSIIKH MOXKET
BBITOJHATBCS] CHa4Yana. BMECTO BBINOIHEHUs PEKUMA 3aPsiAKH CHAYasla PEXKUM 3apsAIKH MOKET
BBIIOJHATBCSI C HEKOTOPOHM €ro CpeAHEed TOYKH, €CIU BEeJIUYMHA YMEHBIIEHHUS BBIXOJHOIO
HanpsoKeHUsl UCTOYHMKAa 40 MUTAaHUS B Ka)XKAOM NPEABAPUTEIBHO ONPEAEICHHOM BPEMEHHOM
nepuone OoJblile MEPBOrO MOPOrOBOTO 3HAaueHusi. B kadecTBe mnpumepa, MPOLIECC MOXKET
BO3Bpalnarbes k atany S302 3amycka TaliMepa B pexXuMe 3apsaKH.

[0133] C gpyroii cTOpOHBI, KOrZa BEJWYMHA YMEHBIIEHHUS] BBIXOAHOIO HAIPSKEHUS
nucTtouHrka 40 MUTaHUs B Ka’KAOM MPEABAPUTENBHO ONPENEIEHHOM BPEMEHHOM NEPUOLE PaBHA
WJIM MEHbLIE MEPBOr0 NOPOrOBOrO 3HAYEHUS, 3HAYEHHUE OT/IE€JIbHON MEPEMEHHON YBEINYNBAECTCS
Ha "1" (3Tam S408), u xoHTpoyUiep S1 ompenenseTr, NEWCTBUTEIBHO JIM 3HAYEHUE OTIEIHHOMU
NepEeMEHHON paBHO WK OOJIbIIE BTOPOrO MOPOroBoro 3HadeHus (3ran S402).

[0134] Korna 3HaveHre OTAENbHON MepeMeHHON PaBHO HITH OOJIbIIE BTOPOTO MOPOTrOBOTO
3HA4YeHUs, KOHTposuiep 51 BpPEMEHHO OmpenenseT, YTO HEHOPMAJIBHOCTb B PEKUME 3apsIKU
MIPUCYTCTBYET, U BBINOJHAET MEPBbIA PEXUM, B KOTOPOM IO/a4a 3JEKTPUYECKON MOLIHOCTH K
Harpy3ke 111R or ucrounuka 40 nuranus BpEMEHHO OTKIIOYAETCs, TaAK 4YTO KOHTposuiep S1
MOJKET BO3OOHOBJIATH MONAvy 3JIEKTprueckoi MomHocTa (3tan S410). OtMeTum, 4TO MEpBBId
PEXUM MOKET BBINOJHATBCA MOCPEACTBOM YIIPABJIEHUS BBIIIEONUCAHHBIM CcpeacTtsoM 170
pasbenMHeHus1 KOHTpoJuiepoM S51. 3ateM, koHTposuiep 51 yBeaOMIIsSeT MOJb30BaTeNsl O TOM, YTO
NepBbId  peskuM  BbIMONHsIeTess (3tam S412). VBegomiieHHe MOJIB30BATENI0 MOXKET OBITh

BBINIOJIHEHO CPeACTBOM 30 yBEIOMIIEHUS.
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[0135] Tlocne BBIMONHEHUS] TEPBOTO pekMMa KOHTpojulep 51 BKIrO4aer B cedst
nepekirouatenb 140 u mepexmovarens 175 (sran S413), u3MmepsieT BBIXOAHOE HANPSIKEHUE
ucrounrka 40 uranus (3tan S414) u onpenenseT CHOBA, yAOBJIETBOPSETCS JIN BBIIIEONMUCAHHOE
OTHEJIbHOE YCJIOBHE, T.€., AEMCTBUTEIBHO JIM BEJIUYMHA YMEHBLIECHUs BBIXOAHOIO HAIPSKEHUS
ucTtouHrka 40 MUTaHUs B KaXKAOM NPEABAPUTENBHO ONPEAEIEHHOM BPEMEHHOM MEPUONE PaBHA
WIA MeHbIEe NEePBOTr0 MOporoBoro 3HadeHus (3ranm S416). Ormerum, 4TO MOCIE TOrO Kak
yBEIOMJIEHHE TOJIb30BATENIO BbIMONHAETC (3Tanm S412), koHTpoyutep 51 MOXET H3MepsTh
BBIXOJJHOE HampsikeHue ucrounuka 40 mutanus (3tan S414), ecnu oOHapyskuBaercs neiicTBre
BO300HOBJIEHUs (CUTHAJI BO30OHOBJIEHUS).

[0136] 3pmecp, korga BeNMYMHA YMEHBLIEHUS BBIXOAHOTO HAMPSDKEHUs] UCTOUYHHKA 40
MUTAHUS B KAXAOM IPEIBAPUTENILHO ONPENEIIEHHOM BPEMEHHOM IEPUOAE NPEBBIIIAET MEPBOE
MOPOroBOE 3HAYEHHE, CYIIECTBYET BEPOSITHOCTh TOrO, YTO HEHOPMAJIBHOCTb B PEXKUME 3apsiiKU
HE MPUCYTCTBYET, WM YTO HEHOPMAJIbHOCTh OblLIa pa3pelleHa, Mocie TOro Kak MepBhIi PesKuM
BbInosiHseTcs. ClenoBaTeNbHO, NMEpBbIH pekuM oTMeHsercs (3tam S418), u pexum 3apanku
MOeT OBITh BBIMIOJIHEH OT Havaja. BMECTO BBINOJHEHUs peXuMa 3apsaKd OT Haudajla PesKuM
3apsAAKA MOXKET BBITNIOJIHATBCS OT HEKOTOPOI CBOEH CpeHEN TOUYKU.

[0137] C npyroii CTOpOHBI, KOrZ[a BEIUYMHA YMEHBIIEHUs] BBIXOJHOIO HANPSDKEHUs
ucTouHuka 40 NUTaHUs B Ka)XKAOM NPEIBAPUTENBHO ONMPENEICHHOM BPEMEHHOM NEPUOAE paBHA
WJIM MEHbLIE MePBOr0 NOPOrOBOrO 3HAYEHUS, 3HAUEHHUE OT/IEJIbHON NMEPEMEHHON yBEINYNBAECTCS
Ha "1" (3Tam S420), u xoHTpo/Uiep S1 ompenenseTr, NEWCTBUTEIBHO JIM 3HAYEHUE OTIAEIHHOU
NepPEMEHHON PaBHO MJTH OOJIbLIE TPETHETO MOPOroBOro 3HaYeHus (3tan S422). Tperbe moporosoe
3HAYEHHE SIBJISIETCS] HATYPAJIbHBIM YHCJIOM OOJIbIle BTOPOTO MOPOTOBOrO 3HaueHHs. B kauecTse
NpUMepa, TPEThe TMOPOTrOBOE 3HAYEHHE MOJKET ObITh HATYPAaJbHBIM YHCJIOM OOJbBIIE BTOPOrO
MOPOroBOro 3HaueHus Ha "1".

[0138] Korna 3HaueHue OTAeNbHOIN IEPEeMEHHOI MEHbIIIE TPETHEr0 MOPOrOBOr0 3HAUEHUS,
KOHTpoJulep 51 wu3MepsieT BBIXOAHOE HampspkeHne ucrtouHuka 40 mwranust (3ran S414) u
OmnpenensieT CHOBA, VYIOBJIETBOPSAETCS JM BBIIIEONMCAHHOE OTHAEIBHOE YCIOBHE, T.€,
JENCTBUTENIBHO JIU BEJIMYMHA YMEHBIICHUs BBIXOJHOTO HampsbKeHUs UCTOYHHMKA 40 muTaHus B
KQKJIOM NPEIBAPUTENIBHO ONPEAEJCHHOM BPEMEHHOM IEpPHOJe PaBHA WJIM MEHbIIE IEPBOrO
NOpOroBOro 3HadeHus (3tan S416).

[0139] Korna 3Ha4yeHre OTAEIbHOMN EPeMEHHOM PaBHO WJTH OOJIbINE TPETHETO MOPOTrOBOTO
3Ha4YeHus, KOHTposuiep 51 onpenenser, 4YTO HEHOPMAJIBbHOCTb B PEXUME 3aPsiAKUA IPUCYTCTBY €T,
WU TPYZHO paspeliaTb HEHOPMAJbHOCTb, U BBIMOJHSAET BTOPOH PEXUM, B KOTOPOM MOjaya
3JEKTPUUECKON MomHOCcTH K Harpy3ke 111R ot wmcrounmka 40 mnuraHus HEOOpaTHMO

OTKJIFOYAETCs, TaK 4YTO KOHTpojulep S1 He MokeT BO30OHOBIATH MOJAYy 3JIEKTPHUYECKOU
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momHocTH (3Tam S424). OTMeTHM, YTO BTOPOH PEKHUM MOXKET BBIMOJHATHCS MOCPEICTBOM
yIIpaBJI€HUsl BbIIIEONUCAHHBIM cpeacTBoM 170 paspenuHeHuss koHTposuiepoMm S1. 3atem,
KOHTpoJuiep 51 yBeoOMIISIET OJIB30BATENS O TOM, YTO BTOPOH PEKUM BBINIOJHsIETCS (3Tam S426).
Y BegoMIIeHHE MOJIb30BATEI0 MOXKET OBITh BBITIOJIHEHO CPeACcTBOM 30 yBEIOMIIEHHS.

[0140] Kak onmcano Bhime, nepsoe yciosue (3tan S402) u BTopoe ycnosue (3tan S422)
IJs1 ONpPEAENICHHs] TOrO, MOOJDKHBI JIM BBINOJNHATBCS TEPBBIM PEKUM M BTOPOH PEXKHUM,
COOTBETCTBEHHO, MOTYT OBbITh MpeNoCTaBIeHbl. B 3TOM ciiyuae, BTOpoe yCiioBue siBisieTCs: Oonee
CTPOTMM IO CPaBHEHHMIO C NEPBBIM yCJIOBUEM. [[pyruMu CIIOBaMH, yAOBJIETBOPEHHE BTOPOIO
yCJIOBHs SIBJsIETCsl OoJiee TPYIOHBIM IO CPABHEHUIO C YAOBJIETBOPEHHEM IEPBOTO YCJIOBUS.
Hamnpumep, kax B ciydae, KOrna 3Ha4eHHUE OTAEJIbHON MEPEeMEHHON paBHO WM OOJIbIIE BTOPOTO
MOPOrOBOr0 3HAYEHUsI U MEHbILIE TPETHErO MOPOrOBOrO 3HAYEHUsI, B HEKOTOPBIX CIIy4asix BTOPOe
yCJIOBHE HE MOXET OBITh YIOBJIETBOPEHO, JJaXke KOT/ia MepBoe ycioBue yaosneTBopsiercs. Korna
CYLIECTBYET BEpPOSITHOCTb TOrO, YTO HEHOPMAJIBHOCTb B DPEXHUME 3apsiiKU IPUCYTCTBYET,
KOHTpoJiiep 51 BBIMOJHSAET MEPBBIM PeXUM, B KOTOPOM IOJAaua 3JIEKTPUUECKON MOLIHOCTH K
Harpy3ke OT MCTOYHUKA IHUTAaHWs BPEMEHHO OTKJIIOYAETCs, U KOIAa CYLIECTBYET BBICOKAas
BEPOATHOCTb TOT'O, YTO HEHOPMAJIbHOCTb B PEXUME 3apsAKU MPUCYTCTBYET, KOHTposuep 51
BBIIOJIHAET BTOPOH PEXUM, B KOTOPOM IOJada 3JIEKTPUYECKOH MOIIHOCTH K Harpys3ke OT
MCTOYHHKA MUTAHHUSI HEOOPATUMO OTKIIFOYAETCS.

[0141] (KoHkpeTHbIH puMep 2 OTAEIBHOTO MPOoLecca)

@ur. 12 WFOCTPUPYET APYTOH MPUMEP OTAEIBHOTO MPOLECCa, ATbTePHATUBHBIN (ur. 11.
Korna otnenpHbI nponecc HAUMHAETCs, 3HAYCHUE OTAENbHONW NMEPEMEHHON yCTaHABINBAETCS B
"BEIMUMHY YMEHBIIEHHUs CaMOr0 TIOCJEJHEro BBIXOJHOTO HANpPsDKEHUs B KaXKIOM
MpeIBaPUTENIbHO OIpeeIeHHOM BpeMeHHOM nepuozae” (atan S500). B aToM npumMepe oTnenbHas
NepeMeHHasi BKIIIOYaeT B ceOsl BEIMYMHY YMEHBIIEHHs] BBIXOJAHOTO HAMPSDKEHHS B KaKIOM
MIPEABAPUTENBHO ONPENEIEHHOM BPEMEHHOM MEPUOE.

[0142] HManee, xonTposuep 51 ompenensier, AeMCTBUTENIBHO JM 3HAY€HUE OTAENBHOU
NEPEMEHHON paBHO WJIM MEHbIIE YeTBEPTOro moporosoro 3HaudeHws (3tam S502). UerBeptoe
IIOPOTOBOE 3HAYEHHE MOXKET OBbITh TAKHM JK€, YTO U BBIIIEONHUCAHHOE IEPBOE IMOPOTOBOE
3HaYeHHE, HANpPUMep, U MOXKET OBITh 33JaHO HA OCHOBE BEJMYHHBI YMEHBIIEHUS] BBIXOTHOTO
HanpsikeHus UCTOYHUKA 40 MUTaHUS B KAXKAOM IPEABAPUTENIBHO ONPENEIEHHOM BPEMEHHOM
MEepPUOJIE B PEKUME NTONAYN MUTAHUS.

[0143] Korma 3HadeHHWe OTHENBbHON MepeMeHHON OOoJbille YeTBEPTOro MOPOTrOBOTO
3HA4YEeHUs, CYILUECTBYET BEPOSITHOCTb TOrO, YTO HEHOPMAJIBHOCTb B PEXUME 3apsAKU HE

npucyTcTByeT. ClenoBaTeNbHO, pPEXHUM 3apsAKU MOXET BBINOJIHATHCS OT Hadaja. Bmecto
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BBIMIOJIHEHUsI PEKUMa 3apsiiAKU OT Hauajla PeXUM 3apsiIKd MOKET BBINOJHATHCS OT HEKOTOpPOH
CBOEH CpelHEN TOUKHU.

[0144] Korpma 3HaueHHe OTAENbHON MEPEMEHHON pAaBHO WM MEHBIIE YETBEPTOrO
MOPOrOBOr0 3HAa4Y€HUs, KOHTposiep 51 ompenenser, NEUCTBUTENBHO JIM 3HAYEHUE OTAENbHOU
NepEMEHHON paBHO WJIM MEHbLIE IHTOro moporosoro 3HaudeHus (3ran S504). 3mech, msToe
MOPOrOBOE 3HAUEHUE SIBJISETCS 3HAYEHHEM, MEHBIINM 10 CPABHEHHUIO C YETBEPTHIM IOPOrOBBIM
3HaueHneM. IIsToe moporoBoe 3HaA4YEHHE MOKET ObITh 3a/laHO, HANPUMEp, B 3HAUEHHE HIKE
HIDKHETO MpefeNa BeJMYMHbl YMEHbIIEHUS] BBIXOAHOIO HAIMpsDKeHUs MCTOYHMKA 40 muTaHus B
KQ)KJIOM NPEIBAPUTEIILHO ONMPENEIICHHOM NMEPUOAE BPEMEHHU, KOTla UCIIONIb3YETCsl Ay TeHTUYHAs
HOpMasibHast Harpy3ka 111R, unu, HanpuMep, BETMYUHBI YMEHBILIEHUS] BBIXOAHOIO HAIPSKEHUS
ucTOouHNKA 40 MUTaHUs B Ka)KJIOM MPEIBAPUTENLHO ONPEAEIIEHHOM BPEMEHHOM NEPUOJE, KOTrna
UCTOYHUK 40 MUTaHMs SBJIAETCS MOJTHOCTBIO 3aPSKEHHBIM, U 3JIEKTPUYECKasi MOIHOCTb OJIAETCs
k Harpy3ke 111R ¢ xoadduunentom 3anonuennsi, pasabiM 100%.

[0145] Korma 3HaueHue OTHENbHON TNEPEMEHHOW paBHO WJIM MEHbBIIE YEeTBEPTOrO
HIOPOTrOBOTO 3HAYEHUs] M OOJbIIE MSATOrO MOPOrOBOrO 3HAYEHHUs, KOHTposuiep 51 BpeMeHHO
ONpeAeNseT, YTO HEHOPMAJIbHOCTb B PEXHME 3apsiAKU MPHUCYTCTBYET, W BBINOJIHSET NEPBbIN
pPEeXHMM, B KOTOPOM IOja4a 3JEKTPUYECKOM MOINHOCTH K Harpy3ke 111R or ucrounuka 40
NUTAHUS BPEMEHHO OTKJIOYAETCs, TAaK 4YTO KOHTpoyutep 51 MokeT BO30OHOBIATH MOAAUy
snekrpuydeckoit MmomuoctH (3tan S510). 3aTem, kKoHTposIep S1 yBeIOMIISIET MOJIB30BATENS O TOM,
YTO TMEePBBIN PEXKUM BbINONHsAETCS (3Tanm S512).

[0146] Korna 3HaueHue OTAENbHON MEPEMEHHON PAaBHO WJTH MEHBIIE ISITOTO TTIOPOTOBOTO
3Ha4YeHUs1, KOHTposuiep 51 onpenenser, 4YTO HEeHOPMAIbHOCTh B PEXUME 3apsiAKU PUCYTCTBY €T,
1 BBINIOJIHAET BTOPOM PEKUM, B KOTOPOM IOAAYA 3JIEKTPUIECKON MOIHOCTH K Harpy3ke 111R or
ucrounnka 40 mnuTaHUA HEOOPAaTUMO OTKJIIOYAETCs, TaK YTO KOHTposuiep S1 He Moxer
BO30OOHOBJISITH MOAAUy OJJIEKTpHuYecKoW MomHoctu (3Tam S524). 3arem, koutposutep S1
YBEIOMIISIET TIOJIb30BATEJISI O TOM, YTO BTOPOH PEIKUM BBIMONHsAETCS (3T1am S526).

[0147] Kak onmcaHo BhIie, nepeoe yciosue (3tan S502) u BTopoe ycnosue (3tarn S504)
ISl OmpefeNieHus TOro, IOJDKHBI JIM BBIMIOJNHATBCS IEPBbI PEXKHUM U BTOPOH PEXUM,
COOTBETCTBEHHO, MOTYT OBbITh MPEeIOCTaBIeHBI. B 3TOM ciiyuae, BTOpoe yCiioBue siBisieTcs: Ooee
CTPOTMM MO CPaBHEHUIO C NEPBBIM yCJIOBUEM. [[pyruMu CIOBaMH, yAOBJIETBOPEHHE BTOPOIO
yCJIOBHS SIBJsIETCSl Oojiee TPYIOHBIM IO CPABHEHUIO C YAOBJIETBOPEHHEM NEPBOTO YCJIOBHSI.
Hanpumep, kxak B ciydae, KOrja 3HAa4€HUE OTAEIBbHONW MEPEMEHHONW pAaBHO WM MEHbLIE
YEeTBEPTOr0 MOPOrOBOTO 3HAYEHHUS W OOJbIIE MSATOrO MOPOrOBOTO 3HAYEHHS, B HEKOTOPBIX
Cllydasix BTOPOE YCJIOBHE HE MOXET OBITb YIOBIETBOPEHO, Nake€ KOrAa IepBOE YCIOBHE

yAOBIETBOPSAETCS.
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[0148] (CunxpoHu3aLMst yIPaBICHUS CPEACTBOM Pa3bEINHEHN)

B BBIIIEONUCAaHHOM NpUMeEpe, B Clydae, KOrZa PEKHUM 3apsIKU BBIIOIHSAETCS, KOraa
Harpy3ka 111R nonkmrouena k coenunenuro 120, T.e., koraa Harpy3ka 111R, noakmrouenHas k
coennHeHuro 120, ommOouHO naeHTHGUUUpPYETCs Kak 3apsaHoe ycrporictso 200, koHTpoutep 51
BBIMOJIHSET OT/IENbHBINA MPOLECC, BBIMOIHAEMBIN 110 MEHbIIEH Mepe BEIOOPOUHO AJIS IO MEHbIIEH
Mepe BPEMEHHOIO0 OTKJKYEHHUs MONAa4YM 3JIEKTPUYECKOM MomHOCTH K Harpys3ke 111R or
ucrounuka 40 muranus (cm. ¢ur. 11 u pur. 12).

[0149] Xorst He OrpaHMYeHO B 3TOM NpHMEpe, KOoraa OOHApYKUBAETCS KaKas—IHOO
HeHOpMabHOCTL B Harpy3ke 111R wmnm ucrounuke 40 nurtanus, koHtposuiep 51 moxer
BBINOJIHATH OT/IEJbHBIN MPOLIECC, BHIOIHAEMBIH IO MEHBLIEH Mepe BIOOPOUHO AJIs IO MEHBIIEeH
ME€pe BPEMEHHOI0 OTKJKYEHHUs MOJa4Yu 3JIEKTPUYECKOM MOIHOCTH K Harpy3ke 111R or
ucrounuka 40 nwuranus. IIpumepsl HenopmanpHOCcTH B Harpy3ke 111R wmnm ucrounmke 40
NUTAHUS BKJIOYAIOT B ceOs MONKIIOYEHHE HEAyTEeHTUYHOH Harpy3ku K coeamHeHuro 120,
UCIIONIb30BAHUE  AKKyMyJIATOPHOrO  OJIOKa  HEayTeHTHYHbIM  IOJb30BaTeseM (OTMEHY
ayTeHTU(HUKALMN TOJIb30BATENs), HEHCIPABHOCTh APYIOro aKKyMyJIATOPHOro OJiOKa M T.II.
INonkmoueHne HeayTeHTHMYHON HArpy3ku K coequHeHH:o 120 moker ObITh OOHApy»KEHO,
HarpHuMep, MOCPEICTBOM BbILIEONICAHHOTO MPOLIECCa ay TCHTU(PHUKALINH HArPy3KH.

[0150] Korna nerektop 20 siBisieTcs, HAPUMEP, HAXKMMHOM KHOTIKOM, ay TeHTH(HUKaLus
NOJIb30BATENsI  MOXET OBbITh  BBIMOJIHEHA TMOCPEACTBOM HAXKATHA HAKUMHO  KHOIKH
NpeABAPUTENILHO OmpeaeNieHHbIM 00pa3oM. B kadecTBe apyroro mpumepa, korga aerexkrop 20
SIBJIIETCSI, HATIPUMEP, TATYUKOM BIOXA, Ay TEHTU(UKALIHS ITOJIb30BATENS] MOKET ObITh BBIITOJHEHA
MOCPENCTBOM OKa3aHWs JaBJI€HUs JEWCTBUS BIOXAa IOJIb30BATEIEM IPEABAPUTENBHO
OTPEeNEeIeHHBIM 00Pa3oM.

[0151] (ITporpaMma 1 HOCUTENb XPAHSHHUS)

BeleonmcanHble MOCIENOBATEIPHOCTH ONEpAUi, WUIFOCTPUPOBaHHbIE Ha (ur. 6-9,
¢ur. 11 u ¢ur. 12, MOryT BBINONHATECS MocpencTBoM koHTposuiepa S1. T.e., konTpomtep 51
MOJKET BKJIFOYaTh B ceOsi MporpamMmy, HHCTPYKTHPYIOINYIO aKKyMYJSITOPHBIA Onok 112 wu
uHrasarop 100 BKycoapoOMaTHUECKOTO BEIIECTBA, YTOOBI BBIITOJHATh BBIIIEONUCAHHBIN CIIOCO0, U
HOCHUTEIIb XpaHEHUs, XpaHIIIUN B cebe mporpammy .

[0152] Bropoii BapuaHT OCyI11eCTBIEHUS

Jlanee, MHrajasTOp BKyCOAPOMAaTHYECKOIO BEIIECTBA COIJIACHO BTOPOMY BapHUAHTY
ocyliecTBIieHUs1 Oy IeT OnmUcaH o ccbutkoi Ha ¢ur. 13. OTMeTHM, 4TO Te e KOMIIOHEHTHI, YTO U
KOMITOHEHTHI B BBIIIEONMCAHHOM BapUaHTE OCYLIECTBICHUs, 0003HAYAOTCS TEMHU K€ HOMEPaMHU
CCBUIOK, U UX OmucaHue Oyner mpomymeHo. Jlamee B AaHHOM JOKYMEHTE KOH(pHryparms,

OTJIMYHAs! OT BBIIIEONMCAHHOTO BapHUaHTa OCYINECTBJIEHHs, OyAeT Onucana moapoOHo.
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[0153] B HacrosiiieM BapuaHTe OCYILIECTBIEHMs BbllleonucaHHoe cpexactso 170
pasbequHEHUs mpenocrasysercs B ys3ne 111 pacneienus, T.e, nHarpyske 111R, a He B
akkymyJisitopaoMm Onoke 112, Ilepsriii mepexmouarens 175 u BrOpoil mepekirodarens 177,
dopmupyromue cpenctso 170 pasbeguHeHHs, MOTYT OBITh CKOH(UTYPHPOBAHBL, YTOOBI
SJIEKTPUYECKU COEOMHATHCS C KOHTpoJiepoM S1 depe3 »IEKTPHUECKYHO KieMMmy (He
wunoctpuposana). Korna Harpyska 111R momkirogaercst k coenuHUTETbHBIM Kiiemmam 120t
KoHTpoiulep 51  koHburypupyercs, 4YToOBl HMETh BO3MOXKHOCTb YIPABJATH IE€PBBIM
nepekodareneM 175 u Bropeim nepekmrouarenem 177 cpeacrsa 170 pasbenuneHus. Takum
00pa3oM, KOHTpoIIep S1 MOXKET BBINOJHATH OT/IENbHbIE POLIECCHI, HIUTIOCTPUPOBAHHBIE HA (DUT.
11 u dur. 12.

[0154] CornacHO HacCTOsIIEMY BapUAHTy OCYLIECTBJIEHHUs, KOrga KOHTposuiep S1
BBITIOJIHSIET BTOPOM PEXHUM, B KOTOPOM MOAA4Ya 3JEKTPUYECKON MOLIHOCTH K Harpys3ke 111R or
ucrounnka 40 nuTaHus HEOOPAaTUMO OTKIFOYAeTCs, TaK YTO KOHTpouiep 51 He MoxeT
BO300OHOBIISITh TIOAAYY SJEKTPUYECKOH MomHocTH, Harpy3ka 111R, T.e., y3en 111 pacmbuienus,
3aMEHsIeTCsl HOBOM HArpy3koi, B pe3yiabTare 4ero, uHraiasarop 100 BKycoapOMaTH4eCKOro
BEIECTBAa MOXKET ObITh BO3BPALIEH B MPUTOJHOE JIUIsl UCIIOIB30BAHUS COCTOSIHUE. TUIUYHO, y3e
111 pacrblaeHust IMeeT TEHASHIUIO OBITh EIeBbIM OTHOCHTEIBHO aKKyMyJIATOpHOro O10Ka 112,
UMEIOIIETO JTOPOrOCTOSIINE KOMITOHEHTHI, Takue kak Onok 40 muranus. COOTBETCTBEHHO,
HACTOSIIUI BapUAHT OCYINECTBJICHUs SIBJIIETCSI OCOOCHHO IMOJIE3HBIM C TOYKH 3PEHHs 3aTpar.
Cpenctso 170 pazbearHEHUsS] MOXKET OBITh MPEy CMOTPEHO KaK [T aKKYMyJISTOpHOTO Osioka 112,
Tak u 1y y3na 111 pacnbiienus.

[0155] Apyrue BapraHThI OCY LECTBICHUS

Hacrosimmee m3oOpereHrne ObUIO OMHMCAHO TOCPEIACTBOM BBIIICONMUCAHHBIX BapUAHTOB
OCYILECTBJIEHUs], HO HE CJenyeT NMOHUMAaTh, YTO ONUCAHUE U YEPTEKU, COCTABISAIOIINE YacThb
HACTOSIIIEro OMMCAHMsS, OrPAaHMYUBAIOT HAcTosIee M300peTeHne. PasnmuuHble aqbTepHATHBHBIE
BAPHUAHTBI OCYIIECTBIICHUS, IPUMEPBI H METOJbI SKCIUTyaTaluu Oy Ay T OYEBUIHBI CIIEIIHATUCTAM
B O0JIACTH TEXHUKU U3 3TOTO ONMHCAHUS H300pETEHNUS.

[0156] Hanmpumep, koH(HUTYyparuy, ONIMCAHHBIE B KAJKAOM U3 BBILIEONHCAHHBIX BAPUAHTOB

OCyIECTBJICHUA, MOT'YT OBITh O6”beI[I/IHeHI:>I u/unu NEPEy nopsaa0I€HbI, HACKOJIbKO BO3MOXKHO.



DOOPMVIJIA NU30BPETEHHA

1. YCTpOWHCTBO, BBIMOJHEHHOE ¢ BO3MOXKHOCTBIO MOAAYH MUTAHUS IJIST a9PO30JIbHOTO
MHTAJISITOpA, COoAepIKaliee:

KopIyC,

aKKy My JIATOPHYIO Oarapero,

COEIMHUTENb, BBIMOJIHEHHBIH € BO3MOKHOCTBIO Pa3beMHOTO COEIHHEHHUS C
KOHTeﬁHepOM, BKJIFOUAKOIITUM Hal"peBaTe.]'IbeIfI MPOBOA MJIA PACIIBIICHHA UCTOYHHKA a5PpO030JIs,
Y 3apSAHBIM Y CTPOWCTBOM /IS 3aPSIIKU aKKYMYJIATOpHOU OaTapew,

MHOX>KECTBO KOHTAaKTOB, BKJIIFOYE€HHBIX B COCAUHUTECIIb U  BBIIOJIHCHHBIX C
BO3MOKHOCTBIO 3JIEKTPUYECKOTO COEIMHEHHUS] ¢ KOHTEHHEPOM, KOT/Ia COENUHUTENb COETMHEH
C KOHTefIHepOM, U DBJCKTPUYECKOTO COCAUMHCHHA C 3apAJHbIM YCTpOfICTBOM, Koraga
COEIMHUTEIb COEIMHEH C 3aPSITHBIM YCTPONCTBOM,

JaTYUK, BBIIIOJIHEHHBIN ¢ BO3MOKHOCTBIO O6Hapy}KeHI/I$I BAOXa IIOJIL30BATECIIA, U

KOHTPOJLIED, BBIINIOJIHEHHBIN C BO3MOKHOCTBIO !

OnpenensaTb, C KOHTEHHEPOM WM 3apsAOHBIM YCTPOHCTBOM COEIMHEH
COEIMHUTEb, HA OCHOBAHUHU PA3HOCTH AJIEKTPUUECKOr0 MOTEHIMANIA MKy KOHTAKTaMH,

padoTratb B TMEpPBOM peXHUME Ui YIpPaBJIEeHUS TNOJa4Yeil MUTaHUS OT
aKKyMYyJISITOPHOM OaTtapeu B KOHTEIHep, KOra COeNMHUTENb COeIMHEH C KOHTEHHEPOM, U

paboTaTh BO BTOPOM pE&KHUME IJisl YIPABJICHUS 3apsIKON aKKyMyJSITOPHOMN
OaTapeu 3apsIIHBIM YCTPOMCTBOM, KOTa COEAMHHUTEIb COEUHEH C 3apsITHBIM yCTPOHCTBOM,

NP 3TOM aKKyMyJSITOpHasi Oarapes, KOHTPOJUIEp M JAATYMK HAXOISITCS BHYTPH
YIIOMSIHY TOT'O KOpITyCa,

COEIMHUTEIb PACTIOJIOKEH Ha MIEPBOM KOHIIE B IPOIOJHLHOM HAIMpPaBIEHHH KOPITyCa,

AAaTYHK PACIIOJIOXKEH B6.]'II/ISI/I BTOPOT'O KOHLIA B IIPOAOJBbHOM HAIlPpaBJICHUHW KOPITyCa, 1€
BTOPOI KOHELl MPOTHUBOMOJIOKEH MTEPBOMY KOHLY B MPOAOJBbHOM HAMpPABIECHUH KOpIyca, U

aKKyMyJIATOpHAs OaTapesi pacroiokeHa MEKAY COSIUHUTENIEM U TaTYHKOM.

2. YCTpOKCTBO, BBIMOJHEHHOE C BO3MOKHOCTBIO MOJAYU MUTAHUS AJIs1 a3PO30JIbHOTO
HHTaJsATOpa, CoepKaLiee:
KOpITyC,

aKKy MyJIATOPHYO Oarapero,



COCIMHUTEIb, BBIMOJHEHHBIH C BO3MOXHOCTBIO pa3beMHOIO COEAUHEHUs C
KOHTEHHEPOM, BKJIFOUAIOIIUM HarpeBaTeNIbHbIN POBOA AJIS PACIbIICHUS] ICTOYHUKA a3PO30JIs,
¥ 3apSAHBIM Y CTPONUCTBOM /IS 3apSAIKU aKKYMYyJIATOpHOMN Oatapen,

MHOXKECTBO KOHTAKTOB, BKJIIOYEHHBIX B COEJUHUTEIb U  BBINOJIHEHHBIX C
BO3MOKHOCTBIO 3JIEKTPUYECKOTO COCIUHEHUS] ¢ KOHTEHHEPOM, KOIrZla COEAMHUTENb COSUHEH
C KOHTEHHEpPOM, U 3JICKTPUUECKOIO COEAUHEHUs C 3apsaHbIM YyCTPOWCTBOM, KOIJa
COEIMHUTEIb COEIMHEH C 3apsiiHBIM YCTPONCTBOM,

JaTYHK, BBIMOJIHEHHBIH C BO3MOKHOCTBEO OOHAPY JKEHHS BJOXA MOJIb30BATEISI, U

KOHTPOJUIEP, BBIIOJHEHHBIN C BO3MOXKHOCTBIO!

OmnpeneNnsaT, C KOHTEHHEPOM MWJIM 3apsAHBIM YCTPOHCTBOM COEIMHEH
COEIMHUTEIb, HA OCHOBAHUU PA3HOCTH 3JIEKTPUYECKOrO MOTEHINANA MEKAY KOHTAKTAMH,

paboTaTh B TEPBOM peXHUME Ui YIPaBJICHUS [OJA4Yed NHTAaHUS OT
AKKyMYJIATOPHOH OaTapeu B KOHTEIHep, KOTraa COSAMHUTENb COSAMHEH C KOHTEHHEPOM, U

paboTaTh BO BTOPOM pE&XKHUME IJIsl YIPABICHUS 3apSOKON aKKyMyJSITOPHON
OaTapeu 3apsIHBIM yCTPOWCTBOM, KOTAA COEUHHUTENb COSIUHEH C 3apSAHBIM yCTPOHCTBOM,

IIPU 3TOM COEAUHUTENIb UMEET BXOAHOE OTBEPCTHE Ul IpHeMa IMOTOKA BO3AyXa C
Hapy>KHON CTOPOHBI KOPIyCa, U

JaTYNK MpPEACTaBsieT cOOOM AAaTYMK MAABJIEHWs, BBIIOJHEHHBIH C BO3MO>KHOCTBIO
OOHapy>keHHMsT BJOXa HAa OCHOBAHMU pPA3HOCTH [ABJEHUH B BO3AYIIHOM IIOTOKE IPH

NPOTEKAHUH BO3JyXa B KOPIYC C HAPY KHOM CTOPOHBI KOPIyCa.

3. YCTpOMCTBO, BBIMOJHEHHOE ¢ BO3MOXHOCTBIO MOAAYM MUTAHUS JJISI a3PO30JIbHOTO
HHTaJIsITOpa, CoepIKaliee:

KOp11y C,

AKKy MY JISTOPHYO OaTapero,

COEAMHUTEIb, BBIMOJHEHHBII C BO3MOXKHOCTBIO Pa3be€MHOIO COEAWHEHHS C
KOHTEMHEPOM, BKJIFOHAIOIIUM HarpeBaTeIbHbIN NPOBOJ JIs1 paCIbUICHUSI HCTOUYHHUKA a3p030JIs,
Y 3apSITHBIM Y CTPOHCTBOM TS 3aPSIKU aKKyMYJISTOPHOH OaTtapew,

MHOJKECTBO KOHTAaKTOB, BKJIIOUEHHBIX B COCNHUHHUTENIb M BBIIOJHEHHBIX C
BO3MOYKHOCTBIO 3JIEKTPUUYECKOTO COCIMHEHUs ¢ KOHTEMHEPOM, KOrAa COCIUHUTENb COEUHEH
C KOHTEMHEPOM, U DJJICKTPUYECKOrO COEAWHEHHs C 3apsAHBIM YCTPOMCTBOM, KOIAd
COEAMHUTEIIb COEITUHEH C 3aPSAIHBIM yCTPONCTBOM,

JaTYUK, BBIMIOJIHEHHBIN C BO3MOKHOCTBIO O6H21py>KeHI/I$[ B OXa IIOJIB30BATECIIA, U



KOHTPOJLIIED, BBITIOJTHEHHBIA C BO3MOKHOCTBIO
ONpenensaTb, C KOHTEHHEPOM WM 3apsAAHbIM YCTPOHCTBOM COEIMHEH
COEIMHUTEb, HA OCHOBAHUM PA3HOCTHU 3JIEKTPUYECKOrO MOTEHINAIA MEXKIY KOHTAKTaMHU,
paboTaTe B TEPBOM pEXUME JUId VIPaBICHUs NOAA4Yed NUTaHUS OT
aKKyMYJISITOpPHOH OaTapeu B KOHTEHHep, KOrAa COeUHHUTENb COeIMHEeH C KOHTEHHEpOM, U
paboTaTh BO BTOPOM pE&XKHMME IJIsl YIPABJICHUS 3apsIKON aKKyMyJSITOPHON
OaTapeu 3apsIHBIM yCTPOMCTBOM, KOTAA COSTUHHUTENb COSIUHEH C 3apPSAHBIM Y CTPOUCTBOM,
IpHu 5TOM KOHTPOJUJICP BBINIOJHEH C BO3ZMOXKHOCTDBIO pa6OTaTI:> B IIEPBOM PEXKUME IJIsA
NIOZIaY¥ MUTAHUS OT AKKYMYJISITOPHOM OaTapey B KOHTEHHEP, KOT/Ia BBIXOIHOM CHTHAJ AaTYHKa
yIOBJIETBOPSIET 3apaHee 3aJaHHOMY YCJIOBUIO U ONpPENEIeHO, YTO COSAUHUTENb COSJUHEH C

Harpe€BaTCJIbHbIM IMTPOBOJOM.

4. YCTpolCTBO 1O M. 3, B KOTOPOM 3apaHee 3aJaHHOE YCJIOBUE COCTOUT B TOM, YTO

BbIXOI[HOfI CUTHAJI JaTYUKA YKA3bIBACT, UTO MMOJBb30BATEC/Ib CACIIAT BOOX.

5. YCTpOHCTBO, BBIMOJHEHHOE C BO3MOKHOCTBIO MOJAYM MUTAHUSA I a3PO30JbHOIO
HHIaJsATOpa, COAepIKaLiee:

KOp11y C,

aKKyMyJISITOPHYO Oatapero,

COEIMHUTEJIb, BBIMOJHEHHBII C BO3MOXXHOCTBIO pa3beMHOTO COEOUHEHUs C
KOHTEHHEPOM, BKJIIOUAIOIINM HarpeBaTeNIbHbIN POBOJ AJIs pACTIbIICHUS UICTOYHHUKA a3PO30JIs,
Y 3apPsITHBIM Y CTPONCTBOM IS 3aPSIIKU aKKy MY JISTOPHOI OaTapewu,

MHOKECTBO KOHTAaKTOB, BKJIIOUEHHBIX B COEJHHHUTENIb M BBIIOJHEHHBIX C
BO3MOYKHOCTBIO 3JIEKTPUUECKOTO COCIMHEHUs ¢ KOHTEMHEPOM, KOTla COCIUHUTENb COEUHEH
C KOHTEHMHEPOM, U DJJICKTPUYECKOrO COEAUHEHHs] C 3apsaHbIM YCTPONCTBOM, KOrzaa
COEAMHUTEIIb COSTUHEH C 3aPsIHBIM YCTPONCTBOM,

JAaTYUK, BBIMIOJTHEHHBIN C BO3MOKHOCTBIO OOHAPY KEHHS BIOXA MMOJIb30BATEIS, U

KOHTPOJLIEP, BBIMOJHEHHBIN C BO3MOKHOCTBIO!

OnpenesiATb, C KOHTEHHEPOM WM 3apsAAHbIM YCTPOWCTBOM COEOUHEH
COEAMHUTEIIb, HA OCHOBAHUHU PA3HOCTH JIEKTPUUYECKOrO MOTEHLNAIA MEXKAY KOHTAKTaMU,
paboratb B TMEPBOM peXHUME Ui YIpPaBJIEHUS TOJa4Ye MUTAaHUS OT

AKKyMYJIAITOPHOH OaTapeu B KOHTEHHep, KOraa COeAMHUTENb COSANHEH C KOHTEHHEPOM, U
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paboTaTh BO BTOPOM pE&XHUME IJIsl YIPABICHUS 3apsIKON aKKyMyJSATOPHON

Oarapeu 3apsIIHBIM YCTPOMCTBOM, KOTZIa COEIUHUTENb COEIUHEH C 3apsAHBIM YCTPOHCTBOM,
NP 3TOM KOHTPOJUIEP BBIMOJHEH C BO3MOKHOCTBIO BBINOJHATH ayTE€HTH()UKALINIO
KOHTEHHEepa, BKJIIOUYAIOLIEr0 HarpeBaTe/bHbIi MPOBOA, KOTJA OMpPENEIeHO, YTO COCIUHUTENb

COEIMHEH C KOHTEHHEPOM U MUTaHKE MOJAETCs OT OaTapen B HArpeBaTeIbHbIH IPOBOJ.

6. YCTpOMCTBO, BBIMOJHEHHOE ¢ BO3MOHOCTBIO MOAAYM MUTAHUS JJISI a3PO30JIbHOTO
HHTaJIsITOpa, CoepIKaLiee:

Kop1yc,

aKKy My JISTOPHYO Oarapero,

COEAMHUTEIb, BBIMOJHEHHBII C BO3MOXKHOCTBIO Pa3be€MHOIO COEAUHEHHS C
KOHTEMHEPOM, BKJIFOHAOIIUM HarpeBaTeIbHbIN NPOBOJ JIs1 pAaCIbUICHUSI HCTOUYHHMKA a3p030JIs,
Y 3apPSITHBIM Y CTPOHCTBOM IS 3aPSIAKU aKKyMYJISTOPHOH OaTtapewu,

MHO>KE€CTBO KOHTAKTOB, BKJIIOYEHHBIX B COEAUHUTENb W  BBIIOJHEHHBIX C
BO3MOXKHOCTBIO 3JIEKTPUUECKOTO COCIMHEHUsI ¢ KOHTEMHEPOM, KOTAa COCIUHUTENb COEUHEH
C KOHTEMHEPOM, M JJICKTPUYECKOrO COEAWHEHMs C 3apsAHBbIM YCTPOMCTBOM, KOIzaa
COEAMHUTEIIb COEIUHEH C 3aPSAIHBIM YCTPONCTBOM,

JAaTYUK, BBIMIOJHEHHBIN C BO3MOXHOCTBIO OOHAPYKEHUS BAOXA MOJIb30BATENIS, U

MAIIWMHOYNUTAEMBI HOCHUTENb, COAEPIKALIUM KOMAHIbl KOMIIBIOTEPHOM MNPOrpamMMBI,
KOTOpBIE, PU BBINOJHEHUN KOHTPOJUIEPOM, 3aCTABIISIFOT KOHTPOJLIED:

OonpenensaTh, C KOHTEHHEPOM WM 3apsAOHBIM YCTPOHCTBOM COEIUHEH
COEAMHUTE]Ib, HA OCHOBAHUHU PA3HOCTH 3JIEKTPUUYECKOrO MOTEHLIUANIA MEXKy KOHTaKTaMH,

paborarb B TMEPBOM peXHUME Ui YIPaBIEHUS TOJAYei MUTaHUS OT
aKKyMYJIATOPHOH OaTapeu B KOHTEIHep, KOraa COeTUHUTENb COSIMHEH C KOHTEHHEPOM, U

paboTath BO BTOPOM pPEXKHME JUIsl YIIPABJIEHUS 3aPSAKOW aKKyMYJISITOPHOU
Oarapeu 3apsIHBIM YCTPOHCTBOM, KOTZa COSAUHHUTENb COSIUHEH C 3aPSIAHBIM Y CTPOMCTBOM,

NpU 5TOM aKKyMyJIATOpHast Oartapesi, KOHTPOJUIEP U JATYUK HAXOMSTCS BHYTPHU
YIIOMSIHYTOTO KOpIyca,

COEAMHUTEIIb BBINOJHEH C BO3MOXKHOCTBIO COCIMHEHUs C OAHUM M3 KOHTEHHepa U
3apsiAHOTO YCTPOMCTBA,

COEAMHUTEIb PACIIONOKEH Ha NMEPBOM KOHLE B IPOAOJIbHOM HAMpPaBJICHUHU KOPITyCa,

JaTYUK PACIIONIOKEH BOJM3U BTOPOrO KOHIIA B MPOIOJILHOM HAIPABJIEHUN KOPIyCa, T1e

BTOpOfI KOHEL MPOTUBOIOJIOXKEH NNEPBOMY KOHLY B IIPOAOJIbHOM HAIIPABJIICHWUH KOPITyCa, U



aKKyMyJIATOpHAs OaTapesi pacroiokeHa MEKAY COSUHUTEIEM U TaTYUKOM.

7. yCTpOﬁCTBO o II. 6, B KOTOPOM COCAUHUTEIIb UMECT BXOAHOC OTBEPCTUEC AJIS [IpUEMA

TIOTOKA BO3lyXa C HAPY>KHOI CTOPOHBI KOPITy Ca.

8. YcTpolicTBO 1O 1. 7, B KOTOPOM

AaTYUK MPEACTABIACT coboii JaTYHUK JaBJICHUA, BBITTOJTHEHHBIA C BO3MOKHOCTBIO
OOHapy’KeHHsl BJOXa HAa OCHOBAHMM pPAa3HOCTH JaBJICHUH B BO3AYLIHOM IOTOKE TIPH
MIPOTEKAaHUU BO3[lyXa B KOPITyC C HAPY>KHOM CTOPOHBI KOpIyca, U

KOMaH/bI KOMHI::I-OTGpHOfI MporpaMmal, MpU BbIIIOJTHCHUHW KOHTPOJIJICPOM, 3aCTABJIAOT
KOHTpoJUIep padoTaTh B MEPBOM PEKUME JJISl IOJAYU MTUTAHUS OT aKKYMYJISITOPHOU OaTtapeu B
KOHTelHep, KOr/ia BbIXOHOM CHUTHAJ 1aTYMKa JaBJIEHUs! yAOBIETBOPSET 3apaHee 3aJaHHOMY

YCJIOBHIO U OIIPCACIICHO, UTO COCAUHUTEL COCANHEH C HATPEBATCIbHBIM IIPOBOAOM.

9. YCTpONCTBO, BBITOJHEHHOE ¢ BO3MOHOCTBIO MOAAYM MUTAHUS JJIsI a3PO30JIbHOTO
HHIaJIATOpa, COAEpIKaLLee:

Kop1yc,

aKKy MYJIAITOPHYIO Oarapero,

COEAUHUTEIb, BBINOJHEHHBIM C BO3MOXKHOCTBK) PAa3be€MHOIO COEAUHEHHs] C
KOHTEHHEPOM, BKJIIOUAIOIINM HarpeBaTeNIbHbIN POBOJ AJIs pACTIbIICHUS UICTOYHHUKA a3PO30JIs,
U 3apSAHBIM Y CTPOUCTBOM JUJIS 3aPSIKU aKKYMYJISITOPHOU OaTapew,

MHO>KE€CTBO KOHTAaKTOB, BKJIFOUEHHBIX B COEAUHUTENIb U  BBINOJHEHHBIX C
BO3MOYKHOCTBIO 3JIEKTPUUECKOrO COEAMHEHUS] ¢ KOHTEMHEPOM, KOTa COEIMHUTENb COCIMHEH
C KOHTEHHEpPOM, U 3JIEKTPUYECKOTO COEAWHEHHUs C 3apsAHbIM YCTPOWMCTBOM, KOrzaa
COEAMHUTEIIb COETUHEH C 3aPsHbIM yCTPONCTBOM,

JAaTYUK, BBIMOJTHEHHBIN C BO3MOXKHOCTBIO OOHAPY KEHUS BIOXA MOJIb30BATENIS, U

KOHTPOJLJIEP, BBIMOJHEHHBIN C BO3MOKHOCTBIO!

OnpeneNATb, C KOHTEHHEPOM WM 3apsAHbIM YCTPOWCTBOM COEOUHEH
COEIMHUTEJIb, HA OCHOBAHUHU PA3HOCTH 3JIEKTPUUYECKOTO MOTEHLNANA MEXAY KOHTAKTaMU,

paboratb B TMEPBOM peXHME Ui YIPaBJIEHUS TOHa4Yeil MUTaHUS OT
AKKyMYJISITOPHOU OaTapen B KOHTEHHEp, KOTrTla COSUHUTEINb COSIUHEH ¢ KOHTEHHEPOM, U

padoTatb BO BTOPOM pPE&XKHUME Ul YIIPABJICHUS 3aPSAKOW AKKyMYJSITOPHOU

Oarapeu 3apsiIHBIM yCTPONCTBOM, KOTJIa COSAUHHUTEIb COSIUHEH C 3apsiAHBIM YCTPOWCTBOM,
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IIPU 3TOM KOMaHbl KOMIBIOTEPHOU MPOTrpaMMbl, NMPU BBINOJHEHUH KOHTPOJIEPOM,
3aCTaBJSIIOT KOHTPOJUIEP BBIMOJHATH ayTEHTU(UKALMIO KOHTEWHepa, KOrja COEIUHUTEINb

COCOUHEH C KOHTeﬁHepOM " ITUTAHHUEC T1IOJACTCA OT 6aTapeI/1 B Har'peBaTeanbn‘ﬁ IIpoBOA.

10. CriocoO, BBIOIHSEMBIH YCTPOWCTBOM, BBINOJHEHHBIM C BO3MOXKHOCTBIO MOAAYH
MIUTAHUS JIJIs1 23PO30JIbHOTO MHTANISITOPA M COEPIKAIIUM KOPIYC, aKKyMYJISITOPHYO OaTapero,
COEUHUTENb, BKJIIOYAIOIIMI MHOXKECTBO KOHTAKTOB U BBINOJHEHHBIH C BO3MOXXHOCTBIO
pPa3beMHOIO COEAMHEHMs C KOHTEMHEpPOM, BKJIIOYAIOIIUM HarpeBaTeNbHBIM MPOBOA IS
pacnbUIeHHs] HICTOYHHKA a3PO30JIs, U 3apPsiAHBIM YCTPONHCTBOM IS 3apsAKU aKKyMYyJIATOPHOM
Oarapewu, MPU STOM CIOCOO COMEPIKUT:

onpejeNieHNe, KOHTPOJUIEPOM YCTpPOICTBA, C KOHTEHHEpPOM WM 3apsSAHbIM
YCTPONCTBOM COEANHEH COEANHUTENb, HA OCHOBAHUHU Pa3HOCTHU 3JIEKTPUUECKOro MOTeHIUala
MEXy KOHTAKTaMH,

paboThl KOHTpOJUIEpa B NEPBOM DPEKUME I YIPABICHUS TMOAA4Yedl NHTAaHUS OT
AKKyMYJIATOPHOH OaTapen B KOHTEHep, KOraa COSAMHUTENb COSAMHEH C KOHTEHHEPOM, U

paboThI KOHTPOJUIEPA BO BTOPOM PEXKHIME JJIs yIIPABJICHUS 3aPAIKOH aKKy My JISITOPHOM
Oatapeu 3apsaHBIM yCTPOMCTBOM, KOTAA COEUHHUTENb COSUHEH C 3apSAHBIM yCTPONCTBOM,

IIPU 5TOM KOHTPOJUIEP padOTaeT B MEPBOM PEKUME JUIS MTOJJAUU IUTAHUS B KOHTEHHED,
KOTZla BBIXOAHOW CHUTHAJI JATYMKA, BBIIOJIHEHHOTO C BO3MOXKHOCTBIO OOHApy)KEHHs BIOXa
NOJIb30BATENsA, YIOBJIETBOPAET 3apaHee 3aJJaHHOMY YCJIOBUIO U ONPEAEICHO, YTO COCUHUTEIND

COC€AMHECH C HAarpe€BaTCIbHBIM IIPOBOJOM.

11. Crioco0, BBIMOIHSEMBIN YCTPOHCTBOM, BBIMOJHEHHBIM C BO3MOKHOCTBIO MOAAYU
MUTAHUST JIJIsT @3PO30JIbHOTO MHTAJISITOPA U COAEPIKAIIMM KOPITYC, aKKYMYJISITOPHYIO OaTapero,
COEMHUTEb, BKIIOYAIOIIMNA MHOXKECTBO KOHTAKTOB U BBIIIOJHEHHBIA C BO3MOKHOCTBIO
Pa3b€MHOIO COEAMHEHHs] C KOHTEHHEPOM, BKJIIOYAKOIIMM HArpeBaTEJbHbIA MNPOBOX IS
pachbUIEHUsT ICTOUYHUKA a3PO30JisA, U 3aPAIHBIM YCTPOUCTBOM JJIs 3aPSIIKH aKKyMYJISITOPHOU
Oarapew, MPU STOM CIIOCOO CONEPIKUT:

ONpeAeICHUE, KOHTPOJJIEPOM YCTPOMCTBA, C KOHTEHHEPOM WIM 3apsAHBIM
YCTPONCTBOM COEMHEH COEANHUTENb, HA OCHOBAHUHU PA3HOCTHU JIEKTPUYECKOrO MOTEHIMANA
MEXy KOHTAKTaMH,

paboTy KOHTpOJJIEpa B TEPBOM pPEKUME Uil YIPaBJICHHsS IMOAa4Yed MHTAHUS OT

aKKyMYJIITOPHOM OaTapeu B KOHTEHHep, KOrJia COeMHUTENb COeIMHEH C KOHTEHHEPOM,
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paboTy KOHTpOJIIEPa BO BTOPOM PEXKHUME AJIS YIIPABISHHS 3apSAKON aKKyMyJISITOPHOM
Oarapeu 3apsIIHBIM YCTPOHCTBOM, KOTJIa COEIMHUTENb COETUHEH C 3apsAHBIM YCTPOICTBOM, U
BBINIOJTHEHUE, KOHTPOJUIEPOM, ayTeHTU(UKALMM KOHTEWHHepa, KOrga COeAMHUTENb

COEIMHEH C KOHTEHHEPOM U MMUTAHUE MTOJAeTCs OT OaTapey B HarpeBaTeIbHbIN IPOBO.
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