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CHUCTEMA U CIIOCOBb OBECIIEHEHUWA IIMTAHUA JATUUKA

Ccbuika Ha POACTBEHHYIO 3asIBKY

[0001] IIo nacTosimel 3asBKE MCNPAIIMBAETCS MPUOPUTET COMNIACHO MPEABAPUTEIBHON
sasBke CIHIA 63/031450, momanuoii 28 masa 2020 rona v o3arnasieHHONH «CUCTEMBI U CITIOCOOBI
obecrieyeHus nmutaHusi AardukoB» (Systems and Methods for Providing Power to Sensors),

MOJIHOE OMMCAaHNE KOTOPOH BKIIFOUEHO B HACTOSIIIYIO 3aBKY MyTE€M CCHUIKH.

[IpennocbuTky CO3MaHMUs U300PETEHNUS

OO6nacTb TEXHUKH

[0002] Hzo0pereHme OTHOCUTCS K CHCTEMaM U CIOCo0aM, HCHOJIb3yeMbIM IS
o0ecreyeHnsl MUTAHUs TaTYNKOB, HAITPUMED AATYHNKOB TPAHCIIOPTHOTO CPENCTBA.

[0003] KommnoneHTsl, mutaembie nepeMeHHbIM TOkOM (AC, Alternating Current), MmoryT
UCTIONIb30BAThCS B PA3JIMYHBIX NMPUMEHEHWsAX. Hampumep, TSAroBble IBUTATENIH IMEPEMEHHOTO
TOKA MOTYT HCIOJB30BATBCS B CBSI3U C JBIKEHHEM TPAHCIIOPTHOIO Cpeactsa. Takue
KOMIIOHEHThI MOTYT UMETh CBs3aHHble ¢ HUMH naTuuku. ObecnieueHne NMUTAHHS JaTYUKOB B
TAKUX NPUMEHEHHUSIX MOXKET OBITh CONpSIKEHO ¢ psaoM npobsem. Hampumep, ecnu nuraHue
NOZIA€TCsl Ha OTHAENbHblE MAaTYMKH C IIOMOLIbIO Kkalenel OT yNaJeHHOro HCTOYHHUKA,
COOTBETCTBYIOIIME Ka0eau MOryT ObITh JOPOTMMM, U HMX IMPOKJIAJKa MOXeT ObITh
3atpynHuTenbHON. Takue kabenu MOTyT NMPUBECTH K YBEJIUYEHHIO CIOKHOCTH M CTOMMOCTH
cOopkH M OOCTy>KMBaHUSI CUCTeM (HAIPUMEp, TPAHCHOPTHBIX CpeAcTB). Eciu ucmonb3yroTcs
SNIEKTPUUECKUE OaTaper, OHM MOTYT NMPHUBOAHNTb K HEKEJIATEJIbHOMY IOTIOJIHUTEIEHOMY BECY.
Hanpumep, B TpaHCHOPTHBIX CpPEACTBAX IOMOJHUTENbHBIH BeC Oarapell MOXET BbI3bIBATH
JOTOJHUTENBHBI HM3HOC COOTBETCTBYIOIIMX KOMITOHEHTOB. Kpome TOro, st mpoIJIeHHUs
BPEMEHH HCIOJNb30BaHUS Oarapen WH(POpPMALUsA OT HATYMKOB MOXKET MPEHOCTABISATHCS C
nepepbIBaMy, YTO MPUBOIUT K MEPUOIAaM BPEMEHH, Korna HHPOpMaLus OT JaTYNKa HEM3BECTHA.
Otu Oatapen Takke HYKAAOTCS B NMEPUOJUYECKON 3aMeHe, U Ha uX paboune XapaKTepUCTUKU
BIIMSIFOT YCJIOBUSI OKpYy:Karomieil cpenpl. JKenarenbHO UMETh CUCTEMBI U CITOCOOBI, OTIMYHBIE OT

TEX, KOTOPbIC NOCTYIIHBI B HACTOALIECC BPEMHL.

CyuHocTh n300peTeHus
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[0004] B onnoit u3 (opM oOCylIeCTBJICHUS M300pPETEHHs] CHCTEMa MOXET COIepKaTh
KOMIIOHEHT, ITUTAeMbIi repeMeHHbIM TOKOM (AC), kabenb, TpaHCHOPMATOp AaTYHKA U ATUHK.
Kabenb coeqnHeH ¢ KOMIIOHEHTOM, MUTA€MbIM MEPEMEHHBIM TOKOM, U MOJKET MPOIMYyCKaThb K
HeMy TOK. TpaHcopmaTop HaT4MKa MOMKET COAEpIKaThb KATYIIKY, PACIONIOKEHHYIO PSAOM C
kabenem. Karymka reHepupyer MHIYLHMPOBAHHOE HAMPSKEHHWE B OTBET HA MPOIMYCKAHHE TOKa
yepe3 kabesb. JlaTuuk coenmHeH ¢ TpaHCPOPMATOPOM NATUMKA U TMOJy4YaeT OT HEero MHUTaHHE.
Jatuuk mony4daer WH(POpPMAIMIO, COOTBETCTBYIOINYI padoTe KOMIIOHEHTa, ITUTAaeMOro
MePEMEHHBIM TOKOM.

[0005] B onuoit w3 (opMm oOCylIeCTBIeHHsT H300pETEHUs] CIOCO0 MOMKET BKJIKOYATh
MPOMYyCKaHHE TOKAa K KOMIIOHEHTY, NTUTAeMOMY MEPEeMEHHBIM TOKOM, 4epe3 kabenb. Crocod
MOKET BKJIFOUATh T€HEPALIMI0 CUTHAJA MUTAHUS JaTYUKa C TIOMOIIBIO TpaHC(HOpMAaTOpa JaTduKa
B OTBET HA TOK, MPOIyCKaeMbIi Yepe3 Kadeslb K KOMIIOHEHTY, TUTAEMOMY MEePEMEHHBIM TOKOM.
Kpome Toro, cmoco0 MOKeT BKJIIOYATh Mepenady CUrHaja MUTaHus aaTtduka B qatauk. Crocod
MOKET BKJIFOUYATh MOJydeHHe WHPOPMALIUHU, COOTBETCTBYIOLIEH padoTe KOMIIOHEHTA, ITUTAEMOTO
MIEPEMEHHBIM TOKOM, C TIOMOIIBIO TATYHKA.

[0006] B oxgHoOt 13 popM OCYIIECTBIICHUST U300PETEHUSI CUCTEMA MOXKET COIEPIKATh y3el
npuBona, kabenmb, TpaHchopMaTop AaTYMKa M JaTYUK. Y3€l NPUBONA MOXKET COAEPIKaTh
TATOBBIA nBUTaTenb. Kabenb CoequHEeH C TATOBBIM JBUTATENIEM U MOXKET IPOMYyCKaTh TOK K
TSTOBOMY JBUTATEN0. TpaHchopMaTOp AaTUMKA MOKET CONEPKaTh KATYIIKY, PACIOIOKEHHYIO
psimom ¢ kabenem. Karymka reHepupyeT HHAYLUPOBAHHOE HANPSPKEHUE B OTBET Ha
NpOoMycKaHue TOKa yepe3 kabenb. Tpancdopmarop AaT4yrka yCTAHOBJIEH HA y3Ji€ PUBOIA PSAOM
¢ kabesnem. JlaTynk coeawiHeH ¢ TpaHCHOPMATOPOM NaTUMKA M TOJY4YaeT OT HEro MUTAHUE.
JlaTuuK yCTaHOBJIEH HA y3Ji€ MPUBOAA U MOKET MOJydaTh WH(POPMAIHID, COOTBETCTBYIOIIYIO

pabote y3ia npuBosa.

Kparkoe onucanue ueprexen

[0007] H3obpereHne CcTaHET TMOHSTHBIM W3 MOCJIEAYIOUMIErO  OMHUCAHUS  He
OrPaHUYMBAOINX HW300pETEHHE BAPUAHTOB €r0 OCYIIECTBJIEHHUS] CO CCBUIKOHM Ha INpHIIaraeMble
YEePTEIKH.

[0008] ®ur. 1 ummocTpupyeT CTPYKTYPHYIO CXEMY CUCTEMBI.

[0009] @wur. 2 npeacrasisieT cOOOH cXeMaTUYECKHH BUI TPAHCIIOPTHOTO CPENCTBA.

[0010] @ur. 3 npencrasisier cOOOH BUA B MEPCIEKTUBE y3J1a ABUraTeNs.



[0011] Pur. 4 mpencraensier coOOM BHUI B NEPCHEKTHBE y3Jla NPUBOMAA, KOTOPBIH
COIEPIKUT y3€eJl IBUraTelisl, MOKa3aHHbIN Ha (ur. 3.

[0012] @ur. 5 npeacrasJsier coOOH pa3pes y3ia ABUTaTeNs, MOKa3aHHOTO Ha (ur. 3.

[0013] ®ur. 6 mpexncrasnser coOOil BUA B MEPCHEKTHBE NpHMepa Kalens, KOTOpPbIH
MPOXOJUT Uepe3 KIIHILY.

[0014] ®ur. 7 npencrasysieT cOOOH BHI B MEPCIEKTUBE MPUMEPA KATYIIKH, HMEOLIeH
OTBEPCTHE, Yepe3 KOTOPOe MPOXOANT Kadeb.

[0015] Pur. 8 npexncraBisier coOoil BUI B MEPCIEKTUBE APYroro NpuMepa KaTyIIKH,
UMEIOIIEH OTBEPCTHE, Yepe3 KOTOPOE MPOXOIUT Kadeb.
[0016] Ha ¢ur. 9 nokazan npumMep KaTyIIKH, Yepe3 KOTOPYIO Kadeb He IPOXOIHT.
[0017] Ha ¢ur. 10 moka3ana 3yeKTpryecKasi CXemMa IpuMepa CHCTEMBI.
[0018] Ha ¢ur. 11A nokaszaH TOK TATOBOTO ABUTATE]IS] HA HU3KOW CKOPOCTH.
[0019] Ha ¢ur. 11B noka3aH TOK TSTOBOrO ABUraTelsl HA MPOMEKYTOYHONH CKOPOCTH.
[0020] Ha ¢ur. 11C moka3aH TOK TSTOBOTO JBUTATENIS] HA BBICOKOW CKOPOCTH.

]

[0021] @wur. 12 mimocTpupyeT OJI0K-cxeMy criocoda.

ITonpoOHOe onucanue n300peTeHus

[0022] ®opmbl OcCyIIeCTBIEHUS HM300pETEHUs] OTHOCATCS K CHUCTEeMaM H crocobam
obecnieueHns: MUTaHus AaTYUKOB. Hampumep, pasnuuHbie GOPMbI OCYIIECTBIECHHS H300peTEeHHs
OTHOCSTCS. K MHCIOJB30BAaHHMIO TpaHcopmaropa [aT4yMka, PpACIOJNIOKEHHOTO pAIOM ¢
COOTBETCTBYIOLIMM JATYUKOM M O0ECTIEYMBAOIIETO MUTAHUE NaTyuka. TpaHchopMaTop AaTdyuka
B PA3JIMYHBIX (POpMaxX OCYINECTBJICHHUS H300PETEH sl PACTIONOKEH PSAAOM C KabeneM KOMIIOHEHTa,
MIUTaEMOr0 TEepPEeMEHHbBIM TOKOM, U TIeHepHupyeT MHIAYLHUPOBAHHOE HAIpsDKEHWE B OTBET Ha
SHEPrHI0, MPOXOAIYI0 4epe3 kKabenb. B HEKOTOpBIX (popMax OCYIIECTBICHUS H300pETeHHUS
NMUTAHUE JJIs1 JATYHKA MOXKET TeHEPHPOBATHCS OTHOCUTENBHO OJIM3KO K JATYHKY, YTO YCTPAHSET
HEOOXOIUMOCTh B JUIMHHOHW, JOPOTOCTOSIIEH W CIOXHOH MPOKJIAJKEe MPOBOAKU H/HIIH MOXKET
YMEHBIINTh WJH YCTPAHUTh HEXKEJaTelbHbIE TNPOOJEMbI, CBS3aHHbIE C BECOM W/WJH
JOJTOBEYHOCTBIO COJIHEYHBIX TaHeN e, OaTapell Hitu IpyTruxX yCTPONUCTB XPaHEHHs SHEPTHH.

[0023] XoTs pa3nuyHble MPUMEPHI B JTAHHOM ONHUCAHUHU MOTYT pacCMaTpUBATLCS B CBA3ZH
C PENbCOBBIMH TPAHCIOPTHBIMH CPENCTBAMH, He BCe (POPMBI OCYIIECTBJIEHUS HM300peTeHHS,
ONMCAHHBIE 37€Chb, OTHOCATCS K CHCTEMaM pPENbCOBBIX TPAHCIOPTHBIX cpeAcTs. llomxonsiiue
TPAHCIOPTHBIE CPEACTBA MOTYT BKJIOYaTh aBTOMOOWJIM, I'DPy30Bble aBTOMOOWIJIH, aBTOOYCHI,

FOpHO)_IO6bIBa}OH_II/Ie MalllHBbI, MOPCKHUE cynaa, CaMOJICThI, CEJIbCKOX O3sI1ICTBEHHbIE
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TPAHCIIOPTHBIE CpencTBa U T.OI. XOTS (POPMBI OCYLIECTBIEHHS H300pETEeHHs MOTYT OBITh
NPUMEHEHbl B CTALMOHAPHBIX NPUIOKEHUSAX, OONBIIMHCTBO CTALIMOHAPHBIX NPUIIOKEHUN He
UMEIOT TeX K€ OTPaHHYEHUI U mpoOsieM, CBA3aHHBIX C TPAHCIIOPTHBIMU CPEACTBAMHU, TaK HYTO
TSDKENble OaTapelHble CHCTEMbl M BO3MOMKHOCTh IIOJAKJIOUEHHMsS K CETH MOryT Oosblue
MOJIXOAUTh JIJIsl CTALIMOHAPHBIX MPUIIOKEHUH.

[0024] @Dur. 1 wumoctpupyer cxemy cuctembl 100. Ilokasannas cucrema 100 mosxer
comep:katb KOMIOHeHT 110, muTaeMelii mepeMeHHbIM TOKOM, kabenb 120, Tpanchopmartop 130
natynka u gatyuk 140. KaGenp coenriHEH ¢ KOMIIOHEHTOM, MUTAEMBbIM MEPEMEHHBIM TOKOM, U
NOJaeT B HEro TOK. B pasnmuHbIX (opmMax OCYILIECTBICHUS H300peTeHHs TpaHchopmaTop
JaT4YiKa MOXKET TeHePHpPOBATh HAIPSDKEHHE B OTBET HA TOK, NMPOXOMSILINI uepe3 kabemb, H,
TaKUM 00pa3oM, MOKET 00ecrieunBaTh MUTAHKUE IS TaTYHKA.

[0025] TpanchopmaTop naTuMka MOKET conxepkaTb Karymky 132. Xorsa karymka
NpeAcTaBjeHa B BHAE OAHOro Oyoka Ha ¢ur. 1, B pasnuyHbX (OpMax OCYIIECTBICHUS
M300peTeHnsT MOKET HCIOJb30BaThCs Oojiee oOnHOW Karymku. Karymka Moker ObITh
pacronoXeHa psAaoM ¢ kKabeJeM B MOXKET TeHepUpOBaTh HHAYLUPOBAHHOE HAIPSDKEHHE B OTBET
Ha TIpONyCKaHME TOKa depe3 kalemb. UTo Kacaercs pacCTOSIHMM Mexny Kabenem u
TpaHchopMaTopoM JaTurka, TO TpaHCHOPMATOP JATUMKA B PA3IMIHBIX (POPMAX OCYLIECTBIICHUS
n300peTeHNsT MOKET OBITh PACIIONIOKEH B IpeesiaX HECKOJbKUX CAHTUMETPOB WIIM MEHee OT
kabens. Tpanchopmarop naTdmka B pasanyHbIX (OpMax OCYLIECTBIECHHS M300PETEHHsST MOKET
ObITb YCTAaHOBJIEH HAa KOMIIOHEHTE, NMUTaeMOM mepeMeHHbIM TokoM (AC), (wmm Ha ysie,
BKJTFOYAIOIIEM KOMIIOHEHT, MMUTAeMBbIil MEPEMEHHBIM TOKOM) WJIM PSIOM C HUM U OTHOCHTEIBHO
O6mm3ko k natuuky. [logxonsummii TpaHchoOpMaTop HAaTYMKA MOXKET OBITh YCTPOWCTBOM,
UCTIONIb3YEMbIM JUIsl TIOJYYEHHUs, TeHepaluyd WU MpHeMa MUTAHHUSA JAT4YHKa, MOaBAEMOrO B
JaTYNK, W MOXKET OBITh BBIOpAaH NO MEHbIIEH Mepe YaCTUYHO Ha OCHOBE KPHTEPHEB,
creur(pUIHBIX JJIs1 TPUMEHEHHUSI.

[0026] B onHoit u3 ¢opM OCyIIEeCTBIICHUS] H300PETEHUs NAaTYMK MOKET OBbITh CBSI3aH C
TpaHchopmaropoM gaTuuka (HampuMep, Yepe3 MPOBOM WK Kabelb) U MOKET MOJIy4aTh MTUTAHKE
or TpaHcopmaropa nmaruuka. JlaTyuk MOXKET OBITh YCTAHOBIIEH OTHOCHUTENBHO ONHM3KO K
Tpancopmaropy naruumka. Hampumep, maTduk MoeT HaxoawTbes B mpenenax 10-20 ¢yros
(3,05-6,1 m) ot TpaHchopMaTOpa TaTYHKA B PA3IMYHBIX (opMax OCYIIECTBICHUS U300peTEHUSI.
JlaT4rK MOXKET MoJydaThb MH(OPMAIMIO, COOTBETCTBYIOINYI0 paboTe KOMIIOHEHTA, MUTAEMOIo
NepEMEHHbIM TOKOM. IIpu mpaBUIBHOM BBIOOpE NATUYHUK MOXKET OINpPENeNsiTh, CPENU IMPOYEro,

OJIHO WK OoJiee U3 CIEeNYIOLEro: TEMIIEPATYPy, YPOBEHb KUAKOCTH, BUOPAIIUIO MJIK YaCTOTHBIN
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CIEKTP CHUTHaJa. OJTO MOJKET BBINOJNHATECA BO BpeMs OOecneueHus INUTAHUS JaT4dKa.
Hndopmarnus, cooTBeTCTBYIOIIAs pabOTe KOMIIOHEHTA, ITUTAEMOTO IIEPEMEHHBIM TOKOM, MOXKET
BKJIIOYATh MH(POPMALIMIO, KACAIOIIYIOCS CBSI3AHHBIX ¢ HUM KOMIIOHEHTOB. Hanpumep, B popmax
OCYIIECTBJICHUS HM300pEeTeHus, B KOTOPBIX KOMIIOHEHT, ITUTAEMbIIl IEPEMEHHBIM TOKOM,
SIBJISIETCSI TATOBBIM JIBUTATENIeM, HH(OpMAIUs, COOTBETCTBYIOIIAs paboTe TArOBOTO JBUIaTEJs,
MOJKET BKJIFOYAaTh MH(OOPMALMIO O CBSI3aHHBIX C HUM OCSIX, IIECTEPHSX, MOMIIMITHUKAX U T.1.
Hanpumep, mabOpMaiust, COOTBETCTByIOMast padoTe TSATOBOrO JABHraTess, MOXET BKJIOYATb
yPOBEHb Maciia B KOpoOke mnepenad, HHGpOpMaIuio o padoTe MOALTUITHUKOB IBUTATENs U T. 1.

[0027] Xors Ha ¢ur. 1 nmns mpencTtaBieHUs NaT4YUKAa HCMOJB3YeTCsl OAMH OJIOK, B
pa3UUHBIX (OpMaxX OCYIIECTBJICHHUS H300PETEHHS MOXKET HCIIOJIb30BAThCS HECKOJIBKO TaTYHKOB.
Kaskmplii maT4vk MOKET MMETh HA3HAYEHHBIA JUIsi HEro TPaHC(HOPMATOp NaT4MKa, WIIA OJIHH
TpanchopMaTop JaTINKA MOKET O0ECTIeYNBATh MUTAHNE HECKOJIBKHUX NATYHKOB, B 3aBUCHMOCTH
OT YCJIOBHII KOHKPETHOTO NMPHUMEHEHUs, HAPUMEP, BEJIUYUHBI TPeOyeMOro MHUTAHUS JaTYuKa,
MECT, JOCTYNHBIX JJsi TPaHCHOPMATOPOB JATUMKOB, a TaKXKe PACCTOSHUSA MEXKAY
TpaHchopmMaTopaMu U JATYNKAMU U BAPHAHTOB MPOKJIAKN COSNMHEHUN MEXIy HUMHU.

[0028] B paznauunbIx (popmMax OCYIIECTBICHHS H300pETEHUs] KOMIIOHEHT, MHTAEeMbIi
IEPEMEHHBIM TOKOM, MOJKET OBbITb pacCIONOXKEH Ha TpPaHCIOpTHOM cpencree. Ha ¢ur. 2
MPENCTABJIEH CXEMAaTHYEeCKUN BUJ TMpPUMeEpPa CHUCTEMBbI, B KOTOPOH KOMIIOHEHT, INMUTAEMBbIi
NIEPEMEHHBIM TOKOM, MOJKET OBbITh PacloNio’keH Ha TpaHcTopTHOM cpenctse 205. TpancrnopTHoe
CPEICTBO B MPOWLIFOCTPUPOBAHHON (pOpME OCYIIECTBICHUSI N300PETEHNUS SIBISETCS PEIbCOBBIM
TPAHCIIOPTHBIM CPEICTBOM (HAMPUMED, JTIOKOMOTHBOM). KOMITOHEHT, MUTAEMbIi MepEMEHHBIM
TOKOM, TpeACTaBisieT coOoil Tsaroewid asurareiab 210. Kak BugHO u3 ¢ur. 2, moKa3aHHBINA
TSATOBBIA JIBUTaTeNb SIBJSIETCS] 4acThio y3na 220 mpuBona. TpaHcopmaTop naTyuka U JATUUK
yCTaHOBJIEHBI Ha y3Ji€ IPUBOJA.

[0029] B onHoti u3 hopm ocyiecTBieHust H300peTeHust Y3 MPUBOAA MOXKET COAEPKATh
HECKOJIbKO TAroBbIX nBuratenedl 210. Hampumep, Ha ¢ur. 3 mpexacrasieH BHI B MEPCIEKTHUBE
y3aa 300 mBurarensi, KOTOPbIH MOKET COJEpPKaTh TATrOBBINA ABUraTenb u kojeca 310. Ha dur. 4
MPENCTABJICH BHUJ B MEPCIEKTUBE y3Jia MIPUBOAA, KOTOPBIM MOXKET coaepskarh maccu 230 u Tpu
y3i1a apurareneil. B pasnudnbx popmax ocymecTBiIeHHs H300peTeHns TpaHC(POpMaTOp NaTIHKa,
YCTQHOBIIEHHBII Ha OJHOM Y3JI€ JIIBUTATENs, MOXET O0ecneunBaTh INHTAaHHE HECKOJIbKUX
JATYNKOB HA OJJHOM WJIM HECKOJIbKUX JPYTUX Y3JiaX JBUraTeseil IIacCu.

[0030] Jatuuku MOTyT OBITH pa3MeILeHbl B PA3JIMYHBIX MECTaX y3Jia MPUBOAA WU PSIOM

C HUMH JJI ONpEAeNeHUs Pa3JIMYHbIX CBOMCTB (HAmpuUMep, TeMIepaTypbl, YPOBHS >KUIKOCTH,
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BUOpaIMK), CBA3aHHBIX C OJHHUM MJIM HECKOJbKMMH KOMIIOHEHTAMHM WJIM AaCHeKTaMHu Yy3Ja
npuBona. Hampumep, ¢ur. 5 npeacrasiser coOoil BuA B paspe3e y3ja IBUTATENs. Y3el
ABUTaTeNsi MOXET COJEepKaTh Pa3jIM4Hble MOALIMITHUKU: POJIUKONOMIIUNHUK 510 Ha cTopoHe
HeBeJyLIel IIeCTepHU JABUraTessi, POJMKONMOMUIHUK 520 Ha CTOpPOHE Benyliel IIecTepHU
IBUTATENS, MECTONOJNIOKeHUsT 530 POJUKOMOAIIUITHUKOB OCH U posmkonogmunHuku 540 U-
o0pa3Hoii TpyOKHU. Y3en IBUraTeliss MOXKeT comepkaTh KopoOky 550 nepenad u CBs3aHHbBIE C HEH
mectepHd.  Jlatuuku  MOTyT  OBITh  pPACHOJOXKEHbI  PSIIOM C  COOTBETCTBYIOIIUMH
MECTOIIOJIOKEHUSIMH  TIOJIIUITHUKOB, IIECTePeH W/WIU KOpOOKH mepenad aisi OOHapy KEeHUs
OHOTO WJIM HECKOJBKUX CBOWMCTB WJIHM YCJIOBHH, CBSI3aHHBIX C MONUIMITHUKAMH, LIECTEPHSIMHU
u/vm KopoOKo# repenady.

[0031] Kak paccmarpuBasiochb B JaHHOM JOKYMEHTe, TpaHchopMaTop HaTdyHka
PAcIOJIOKEH PAIOM ¢ KabeneM (HampuMep, TOCTATOYHO OJIM3KO K Kabero, 4ToObl TeHepUpPOBaTh
IOCTaTOUHYI0 BENUYMHY NMHUTAHHUS ISl JaTuuka). BenmnunHa nutaHust gaTtdyrka, HEOOXOmHMMAast
st paboThI AaTYMKA, MOXKET OBITh OU€Hb MAJION MO CPaBHEHHUIO C Ooyiee BBICOKUMH TOKOM U
MOIIHOCTBIO, TMOTPEOIsIEMbIMA KOMIIOHEHTOM, IUTA€MbIM MEPEMEHHBIM TOKOM, TaK HYTO
o0ecriedeHre THUTAHUS AJs aTYMKa IMOCPENCTBOM TpaHC(pOpMaropa AaTUMKAa HE OKa3bIBAET
3HAYMMOIO BIUSHHMS Ha pabOTy KOMIIOHEHTAa, IHUTAeMOro IepeMeHHbIM TOkoM. Hampumep,
TATOBbIE JBUraTeId MOTYT MMETh HOMHHAJIBHYIO MOLIHOCTH Oosee 100 KuIOBaTT, TOrzAa Kak
NOTPeOHOCTH JAaT4YMKAa MOTYT COCTaBJISITh HECKONbKO MWJIIMBATT. B pasmuunbiX Qopmax
OCYIIECTBJIEHHsT H300peTeHHs TpaHcOpPMATOp MAAaTUYMKA MOKET OBITh YCTAaHOBJIEH Ha
KOMIIOHEHTE WJIM YCTPOWCTBE, KOTOPOE 3aKpervisier kadenb W/MIM CIYKUT AJsl TPOKJIAIKU
kabensi. Hampumep, Ha ¢ur. 6 mpencraeineH BUI B MEPCIEKTUBE MpHMepa Kadens, KOTOpbIH
npoxonuT vepe3 kiuny 600. Kiuna moker ObITh YCTaHOBJIEHA, HAIPUMED, HA y3Jie MPUBOJA.
Kak BunHO B nmpuMepe, MoKa3aHHOM Ha ¢ur. 6, TpaHchopMaTop AaTUMKA YCTAHOBJICH HA KJIULE.
B HekoTOphIX (opMax OCYIIECTBICHUS H300peTeHHs TpPaHCPOPMATOP JHaTUMKA MOXKET
00pa3oBbIBaTh KabenbHYH Kiauly. Ha ¢ur. 6 mokasaHa cucreMa U3 Tpex Kadeyei, HO B IPYrux
¢opmax oCyIIecTBICHUS U300PETEHNST MOXKET HCIIOJIb30BAThCS CHCTEMA C OHUM KabeneM (Wiu
JEOOBIM IPYTUM YHCIIOM Kabejeid).

[0032] B pasmuuHbIX (opMax OCYIIECTBJICHHs H300peTeHHss B TpaHchopMaTopax
JAaTYNKOB MOTYT HMCIIOJB30BATHCS Pa3IMYHbIe KOHCTPYKLMH KaTyuiek. Hanpumep, B HEKOTOPBIX
¢dopmax ocymecTBiIeHHs U300peTeHus: TpaHC(HOpMaTOp JaTUMKA OrpaHUYUBAaeT oTBepcTue 134,
gyepe3 KoTopoe mpoxomur kabenb. Ha ¢ur. 7 mpencrasneH BuA B NEpCHEKTHBE NpUMeEpa

KaTYLIKH, UMEIOIIelH OTBEPCTHE, Yepe3 KoTopoe nmpoxoanut kadenb. Ha ¢ur. 8 mpencrasien Bua
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B IEPCIEKTHBE APYroro mpumepa KaTyLIKH, MMEIINEeH OTBepCTHe, dYepe3 KOTOpPOoe MPOXOAUT
kabenb. [lpumepsl karymek Ha ¢ur. 7 u 8§ SBIAIOTCS HpUMepamMu TpaHCHOpPMATOpPOB C
Pa3bEMHBIMHU CEepACYHHKAMM, UMEIOIUMH 3a30pbl 135 Mexny uactsaMmu cepaedHuka. B npyrux
¢dopmax ocylecTBIeHUs] N300PETEHUs] MOXKET HCIOIb30BaThCs TPAHC(HOPMATOP CO CIUIOLIHBIM
CepAECYHUKOM, UMEIOLIUM OTBEPCTHUE.

[0033] B mpyrux ¢opmax OCyIIecTBIeHHs] U300peTeHusi Kabellb MOKET He MPOXOIUTh
yepe3 kaTymky. Hanpumep, Ha ¢ur. 9 mokasaH npumMep KaTyLIKU, KOTOpPask pacroyiosKeHa PsSaoM
¢ kabeneM, HO Kabesb HE MPOXOIUT Yepe3 KaTYIIKY.

[0034] Ha ¢ur. 10 npexncraBieHa 3JieKTpUYeCcKas CXeMa, WUTOCTPUPYIOIAs aCTEKThI
npuMepa CHUCTEMbl M TIOKa3bIBAIOINAS COCOUHEHMS MEXIy TPaHCPOPMATOPOM IATUHKA,
JaTYUKOM M Pa3MYHbIMU KOMIIOHeHTaMu. Kak BHIHO W3 MOKa3aHHOIO NpUMeEpa, CHUCTeMa
MOXET BKJIFOUaTh NMoJ0coBoi ¢puibTp 1010, BKIIOUEHHBIH MEXIY TpaHCHOPMATOPOM AaTUHKa U
natynkoM. Tok w3 TpaHchopmaropa HaT4MKa B JATYUK CHavaja (PHIIBTPYETCS MOJOCOBBIM
($UIbTPOM, TaK YTO B AATYHK ITOAAETCS TOJIBKO TOK HAa BHIOPAHHBIX YaCTOTAX.

[0035] Kak BunHO Ha ¢ur. 10, cuctema MoxeT copep:kaTb Harpy304Hblil snement 1020.
Harpy3sounsriii snement 1020 mMoxer ObITh COEAMHEH ¢ TPAaHC(POPMATOPOM AaTUHKA (HampuMep,
yepe3 BeIkyrodarenb 1021) 1 MoxeT paccenBaTh M30BITOUHBIN TOK WM HANpsDKEHUE (HanmpuMmep,
TOK, MPEBBIIAKLINI HOMUHAIbHOE 3HAYEHUE AATYMKA, WIN TOK B Cllydae, KOrAa yCTPOMCTBO
HAKOIUICHHSI JHEPTHH, HM30MpaTeIbHO MOAKIIOYAEMOE K JaTYHKy, 3alOJIHEHO WM HMeeT
sHepruro Oosple NOporoBoro 3HayeHus). Hanpumep, eciu Tox He TpeOyeTcst WM HeXXelaTeNeH
IUIS JaTYMKA, BBIKJIIOYATENb MOMKET OBbITh 3aMKHYT, YTOOBI MO3BOJHTb TOKY MPOXOAUTH OT
TpaHcopMmaropa NaT4MKa K HArPy304HOMY sjeMeHTy. OmHako, eciu il JaTduka Tpedyercs
TOK, BBIKJIFOYATENIb MOXET OBITh PA30OMKHYT, YTOOBI MPEIOTBPATUTH HAIMpPABIEHHE TOKA B
HArpy304HbIN 3JIEMEHT.

[0036] Iloka3zaHHast B KauecTBe mnpuMmepa cuctema Ha ¢ur. 10 Moxer comepxkarb
HakoruTenbHbI  3neMeHT 1030. HakomurenbHbIi 3€MEHT B PasiW4HbIX  (opmax
OCYILIECTBIICHUS N300PETEHHSI MOKET OBITh KOHAEHCATOPOM WJIH, B KA4ECTBE APYroro npumepa,
AKKyMYJIITOpHOU OaTtapeell. HakomuTe bHBIN 3JIEMEHT MOXKeT OBITh CBsi3aH ¢ maTtdukom. Korma
TOK OT TpaHc(opmaTopa HaTUMKa JOCTYIEH, HAKOIMTENbHBIA 3JIEMEHT MOJKET 3apsDKaThCs, a
KOrga TOK OT TpaHcpopMmaropa AaTUMKa HENOCTYNEH, HAKOMHUTEIBbHBIH 3JIEMEHT MOXKET
UCTIONIb30BAThCA Uil TIOAA4YU NMUTaHUA Ha natyuk. Hampumep, B mepBoM pabodeM COCTOSIHUU
KOMIIOHEHTa, MUTAEMOr0 NEePEMEHHBIM TOKOM, KOIZla MUTAHUE NaT4yMKa OT KaTyLIKU JaT4HhKa

JICTKOAOCTYIIHO, HAKOMUTEJIbHBIN 3JIEMEHT MOKET 3apssKaTbCsl, a4 HAKOIUJICHHASA SHEPTUA 6y;[eT



UCTIONIb30BAThCA JUJIsI JAaTYMKA II03Ke, KOrja MUTAHHWE JaTyhka He OyleT NOJy4eHO OT
KOMITOHEHTA, IIUTAEMOT'0 IIEPEMEHHBIM TOKOM, U, CIIeI0BATEIbHO, HE OyAeT JerkonocTynHbimM. B
OmHOM u3 (OpM OCYyLIeCTBIEHHs H300pETEeHHs] HAKOIUTEIbHBIH 3JIEMEHT MOXKET XPaHUTb
JOCTaTOYHO HEPTUU B T€UEHHE OTHOCHUTEIBHO KOPOTKOTO IMPOMEXKYTKa BPEMEHH (Harpumep, B
Te€4YeHHe § YacoB), YTO TMO3BOJISIET MCIOJIb30BATh Ui XPAHEHUSI OTHOCHUTENbHO HEOONbLION U
JIETKUI KOHJIEHCATOp (HAmpUMep, O CPABHEHUIO ¢ OOsiee KPYMHBIMHU, TSKEIBIMH YCTPOHCTBAMU
XpaHEHHsI, TAKUMH KaK aKKyMYJISITOPHbIE OaTapeu, KOTOpble MOTYT O0eCreunBaTh MHUTAHUE B
TE€YEeHHE OTHOCHUTEJIBHO JUTHTEIBHBIX IEPUOJIOB BPEMEHH, TAKUX KaK MECSIbI U TOJIBI).

[0037] Kpome Toro, moka3aHsblii Ha ¢ur. 10 mpuMep CHCTEMBI MOXKET COAEpKaTb
BeIIpsiMuTeNb 1040. BeinmpsiMuTeib MOKET ObITh BKJTFOYEH MEKAY TpaHC(HOpMATOpPOM HaTduKa H
IaTYNKOM M MpeodpasyeT MEePeMEHHBbI TOK U3 TpaHc(opmaTopa AaT4MKa B MOCTOSIHHBIN TOK,
NOJaBaeMbli B 1aT4uK. Harpy304HbIH 3JIEMEHT U BBIKJIIOYATEIb MOTYT OBITh Pa3MEIIEHbI TAKKE
U B JPYIHX TOAXOMSIIUX MECTax B PAa3IMYHbIX (OpMax OCYLIECTBIEHHUS H300peTeHus,
Hanpumep, rnociie puiIbTpa MM Ha BBIXOJE BBIIPSIMUTENS.

[0038] Kak ynomuHanmoch BbIIe, TOK U3 TpaHCHOpMATOpa NAaTYUKA B JATYHK MOJKET
NOJaBaThCsl HAa BBIOPAHHBIX 4acTOTax (Hampumep, depe3 mosocoBoit ¢unbtp). Hampumep, B
HEKOTOpPBIX  (opMax  OCyLIeCTBIEHMs H300pPETeHUs] CHCTEMa MOXET  HCIIOJIb30BaTh
rapMOHHYECKYIO 4YacTh TOKa, NMpOXoAsAliero uepe3 kabenb. Yacrora rapMoHuKH (Wiu apyras
TpeOyeMasi 4acToTa) MOKET OBbITh BhIOpaHa (Harmpumep, MOCPEACTBOM MOJIOCOBOTO (PUIIbTPA) TAK,
4yTOOBl JAaTYMK OOECHeunBaliCss TOKOM BO BpeMsi TpeOyemMoro pabodero COCTOSHHS, YTOOBI
OTPAaHUYUTh BMEIIATENICTBO B PadOTy, NPU STOM SHEPrUsl ANl JaTYUKa COXPAHSETCS B
KOHJIEHCATOpE JI0 TeX TOop, Moka Tpedyemoe pabouee COCTOsiHUE He OyaeT JOCTUTHYTO CHOBa. Ha
¢dur. 11A npencrasieH rpaduk TOKa TACOBOrO JBHUraTelsl HA HU3KOW cKkopocTH, Ha ¢ur. 11B
NpeACTaBjeH rpaduK TOKA TATOBOTO JABHraTelsl HA MPOMEXYTOYHOH ckopocTtH, a Ha ¢ur. 11C
NpeacTaBiieH rpaduk TOKa TSIrOBOTO ABUraTeNsl HA BbICOKOU ckopocth. Kak BunHO Ha ¢ur. 11B
u 11C, xorna CKOpPOCTh YBEJMYMBAETCS, CUTHAJI CTAHOBHUTCS B OCHOBHOM CHHYCOHWJAJBHBIM C
OTHOCUTENIbHO OONbIIMMU TapMOHHKaMH. [TOCKOJIBKY TOK MJISi TSATOBOTO ABHTATeNsl MOXKET
COCTABIISITh THICSYH aMIIep, a JaTYUKY MOKET MOTPeOOBaThCs OTHOCUTENBHO HEOOBIIOE YHUCIO
MIUUTHAMIIEP, MOXKHO OTBOAMTBH JOCTATOYHO MOIIHOCTH OT TSTOBOTO JIBUTATENs Uil MHTAHUS
oxHOro uiM Oosiee JaTYNKOB 0O€3 3HAYMTENBbHOTO BJIMSHHUS Ha TATOBBIA ABUraTenb. Kpome Toro,
Kak OOBSCHSAETCS B JAaHHOM OIMCAHWH, IUTaHWE JaT4YhKa MOXeT ObIThb U30HMpaTenbHO
HAIpaBJIEHO HA JAATYHK (JAaTYMKH), HAPUMeEpP, Ha OAHOM nin Ooee 3apaHee 3alaHHbIX YaCTOTax

Wi B JauanasoHe 4actoT. Hampumep, B pasnuyHbix (OpMax OCYINECTBIIECHHS H300peTeHUs
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MOXET HCIOJb30BATbCS OCHOBHAs COCTABJLIOINAS CUTHANA, TOrzna Kak B Jpyrux Qopmax
OCYLIECTBIIEHUsT N300PETEeHHsI MOTYT HCIOJb30BATHCS TOJBKO IAPMOHUKHU (HANpUMep, 4acToTa
NepexsIoueHnsi Wwin creuupuyeckas rapMOHHKA, Takas Kak MsATash rapMoOHHKa). B apyrux
dopMax OCyIIECTBICHUS] M300PETEHUs] MOXKET HCIIONb30BAThCA IOJHBIA TOK HIIM JUANa30H
yactoT (Hampumep, 400-1000 I'). Xors Ha ¢ur. 11A, 11B u 11C nokasan TpexdasHbiii
nBurareb nepemeHHoro toka (AC), B apyrux ¢opmax OCYIIECTBIEHUS H300PETEHUS MOKET
UCTIONIb30BaThCsl  fBuratenab mnoctossHHoro Ttoka (DC, Direct Current) ¢ mynbcauusiMu
TIpephIBATENISI IIA APYTOU IBUTATENb, HATIPUMEP, IBUTATENb C HU3MEHSFOIIIMCS TOKOM.

[0039] Kak moka3zaHo Ha ¢ur. 1, maTdyuk Moay4aeT NMHUTAHHWE B PA3IMYHBIX (hopmax
OCYILIECTBIICHUsT M300pEeTeHUs] M3 MPOBOAA MM Kalens oT TpaHcdopmaTopa marymka. JlaTamk
nojiy4aeT MH(GOPMALMIO U TepenaeT MONIYYEeHHYI HH(GOPMAIMIO YAAJCHHOMY MOJYYaTelo B
pa3nuuHbIX (opMax ocyuiecTBiIeHHs u3o0pereHus. Hampumep, B pasnuysHbX Qpopmax
OCYILIECTBIICHHUS N300PETEHNsT JATYHMK PACTIONOKEH Ha y3Jie MPUBOAA TPAHCIIOPTHOTO CPEICTBA
nepeaeT MONyUYeHHYIO WM ONpeAeNeHHYI0 MH(POpMAINio B KaOMHY TPAHCIIOPTHOTO CPEACTBA.
JlaT4rk MOXKET Mojly4aTh WH(GOPMAIMIO MM KOMAaHAbI M3 YAAJEHHOTO MecTa (Hampumep, u3
KaOWMHBI TPAHCTIOPTHOTO CPEJNICTBA).

[0040] B HekoTopbIx ¢opMax OCYIIECTBJIEHUS H300pPETeHUs JAaTYUK MOXKET
OCYLIECTBIISITH OECIPOBOHYIO CBsI3b C YJAJIEHHBIM HCTOYHMKOM. Hampumep, wucrnonbs3ys
nutaHue, obecrmeynBaeMoe TpaHCPOpPMATOpPOM JaT4yMKa, JaTYMK MOXKET IepenaBaThb
uHdopmanuro. B npumepe Ha dur. 1 gaTuuk ocyiecTBiseT O€CPOBOIHYIO CBSI3b C YAAJIEHHBIM
UCTOYHUKOM (Hampumep, KaOWHOH TPaHCIOPTHOTO CPEACTBA) MOCPEACTBOM OECIPOBOIHOIO
npueMHuka 150. JlaTuuk MOKeT OBbITb pPACMONIOKEH PSAOM C KOMIIOHEHTOM, ITHTA€MbIM
nepeMeHHbIM TOKOM. Hampumep, 6ecrnpoBOIHONM MPUEMHUK MOKET ObITh COEUHEH C TATYUKOM
C BO3MOJKHOCTBIO OCYIIECTBJICHHsSI C HIM CBSI3HM U YCTAHOBJICH, HAIIPUMEP, HA y3JI€ MIPUBOAA.

[0041] B ppyrux ¢opmax OCYIIeCTBIEHUS H300peTeHuss OeCrpOBOMHON MPUEMHHK
MOXET He HUCTOJIb30BaThCs. Hampumep, kak mokaszaHo Ha (ur. 1, 1aTYUK MOXKET OCYIIECTBIISATh
CBSI3b C yIAJIEHHBIM MECTOM C MIOMOLIBI0 MPoBOAHOTO coenuuenus 152. [IpoBonHOE coennHeHue,
HampuMep, MOXeT ObITh KabeneM naTd4hka CKOPOCTH y3Ja TATOBOrO ABHUraTels, NMPU 3TOM
JaTYNK CIIOCOOEH OCYINECTBIIATH Mepeaady Mo kademro JaTdyuka CKOpOCTH. B ambTepHAaTHBHBIX
dopmax ocywmecTBIeHHs H300pETEHHsT MOTYT HCIOJNB30BATBCS Ipyrue THMBI KaOened aus
JaTYrKa, KOTOPbIe YaCTUYHO OCHOBAHBI HA MapaMeTpax KOHEYHOT'O PHUMEHEHUSI.

[0042] B pasnuusbix (popMax OCYIIECTBICHHS H300PETEHHS] MOXET HCIIOIb30BATHCS

HECKOJIbKO KOMIIOHCHTOB, MUTACMbIX IMEPEMECHHBIM TOKOM. HaanMep, MOXKECT HUCIIOJIb30BATHCA
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HECKOJIbKO TSATOBBIX JABHrartened (cMm., Hampumep, ¢Gur. 4 u COOTBETCTBYIOLIEE OOCYXKICHHE).
Kaxaplii KOMIOHEHT, MUTAEMbIi NIEPEMEHHBIM TOKOM, B Pa3JIMYHBIX (OPMAX OCYLIECTBICHUS
u300peTeHrss UMeeT OAMH WM OoJiee COOTBETCTBYIOIIMX TPaHC(HOPMATOPOB NATYMKOB (M, B
CBOIO Ouepenb, OAMH MM OOjiee COOTBETCTBYIOLIMX NAaTYMKOB). CHCTEMa MOXET MMeThb OJIOK
00pabOTKH, BBIMOJHEHHBIH ¢ BO3MOKHOCTBIO, HATIPUMED, UACHTU(PUKALIUH KOHKPETHOTO OJJHOTO
N3 KOMIIOHEHTOB, IMUTACMbIX IMMEPEMCHHBIM TOKOM, Ha OCHOBEC XapaKTepHOﬁ qaCTOThlI 3TOrO
KOMIOHeHTa. Harmpumep, KaxIblii KOMIIOHEHT, MUTAEMbIH NEPEMEHHBIM TOKOM, MOXKET padoTaTh
Ha OTpEeNeIeHHON JacToTe (WM B AMANa30He YacTOT), YHUKAIbHON (YHUKAJIBHOM) JJISI HETO 110
CPaBHCHHUIO C APYTMMU KOMIIOHEHTAMH, MUTAEMbIMU IMIEPEMCHHBIM TOKOM. I[OHO.HHI/ITCJ'II:;HO NN
aNbTEPHATUBHO CHCTEMAa MOKET CONEpKaTh KOHTPOJUIEP, KOTOPBI MOKET WACHTH()HUIMPOBATH
KOHerTHbeI KOMIIOHEHT, IATAEMBII NEPEMEHHBIM TOKOM, Ha OCHOBE H36HpaTeHbHOﬁ Imogavyu Ha
HETrO IIUTaHHA. Haan/IMep, TATOBass MOIINHOCTb MOKET MNPCAOCTABIIATBCA TOJBKO OOHOMY
KOMIIOHCHTY, NUTAEMOMY IMNECPEMCHHBIM TOKOM, (I/I.]'II/I BbI6paHHbIM KOMIIOHCHTAM, INUTACMbIM
NEPEMEHHBIM TOKOM) B OIpeneeHHoe BpeMs. Mcnonp3ys naeHTHGUIUpPOBaHHBIN KOMIIOHEHT,
UTAEMBbIN NEPEMECHHBIM TOKOM, CHUCTEMAa MOXKET 3aTEM OIPECACIINTb, KakKasd IMpUHHUMacMas
I/IH(I)OpMaI_II/IH AaT4uuKa CBsA3aHa C KaKUM KOHKPETHBIM KOMIIOHCHTOM, MHUTACMbIM MNCPEMCHHBIM
TOKOM.

[0043] B onHo#t u3 hopM OCyIIECTBIICHUS] H300pETEHNs IPEAyCMaTPUBAETCS KOHTPOJLIEP,
KOTOPBII OCYIIECTBJISIET CBSI3b [0 MEHbLIEH Mepe ¢ OJHUM TPaHC(HOPMATOPOM ATYUKA U OHUM
natyukoM. B omHO#M M3 (opM OCYINECTBICHUS] H300pETeHHsT KOHTPOJUIEP MOXKET OCYIIECTBIISTh
CBS3b C MHOXXECTBOM TpaHC(bOpMaTOpOB JATYHUKOB, MHOXXE€CTBOM AATUHMKOB HJIUM KaK C TEMHU, TaK
u ¢ npyrumu. KoHTpoJiep Takske MOXKET OCYIIECTBIISITh CBSI3b ¢ KOHTPOJUIEPOM TPAHCIIOPTHOTO
cpencrBa. PasnuynHble TpaHCHOPMATOPHI JATYMKOB MOTYT OOecreYynBaTh MUTAHUE MATYHKOB,
KOTJla HAMpPsDKEHHsI MPOXOISAT 4epe3 HMX COOTBEeTCTByromue kabenu. HesaBucuMo OT TOrO,
OCYINECTBISIETCS JIM 3apsiika YCTPOWCTB HAKOIUICHWS] SHEPruu (Jisl MUTAHUS JATYUKOB) WJIH
HEMOCPECACTBCHHOE MUTAHUE NATHYUKOB, HE BCC Ka6em/1 MOT'YT BbI3bIBATH Bpra6OTKy IIUTaHUsA
JaTYUKOB B TpaHC(HOpMATOpax IOaTYMKOB BCE BpeMs. Takum oOpa3oM, KOHTPOJUIEP MOKET
u30MUpaTeIbHO HANpPABJSITh NMUTAHUE, TEHEPUPYEMOE OJHUM M3 MHOMKECTBAa TPAaHCHOPMATOPOB
JAaTYUKOB, Ha OAMH HJIH 60.]'[66 JaTYUKOB. Kakue JaTYUKU KU KaKHue YCTpOI\/'ICTBa CBA3U AJIA
oOpaTHOH nepenayu JaHHBIX WCIOJB3YIOTCS, MOKET OBITh 3aIPOrPaMMHUPOBAHO B KOHTPOJLIEPE,
U 3TOT BBIOOP MOXET OBITh CHeJIaH B OJHOM IpUMepe MO MeHbIIEH Mepe YaCTUYHO Ha OCHOBE
TOTO, Kakve Kadeju MpOIyCKArT TOK (M, CIeNOBaTENbHO, Kakue TpaHcHopMaTophl HaTYUKOB

TeHEePHUPYIOT MUTAHUE NATYNKOB). B oqHOM 13 (GopM OCYIIECTBICHUS N300pETEHUs] KOHTPOJLIEP
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MOXET Aa)Ke BIUSATh HA KOHTPOJUIEP TPAHCIIOPTHOI'O CPEACTBA MO MEHbIIEH Mepe YaCTHYHO Ha
OCHOBE CaMHX IOKAa3aHMH NaTYUKOB, HA TOM, KaKue TPaHC(POPMATOPbI AATYUKOB I'€HEPUPYIOT
NHUTaHWE JaTYUKOB, W/WJIM HAa TOM, KAaKyl0 MOIIHOCTb BBIZAIOT TPAHCHOPMATOPHI AATUHUKOB.
EcrecTBeHHO, KONWYECTBO SHEPrUU Ul MHUTAHUS JATYHKA, KOTOPOE TPaHCHOPMATOp HaTUMKA
MOKET T€HEepUpPOBaTh, MOXET 3aBUCETh OT XapaKTepa W BEJIMYUHBI TOKA, MPOXOMASIIETrO Yepes
COOTBETCTBYIOLIUH KaOeb.

[0044] Ha ¢ur. 12 mnokasana Onok-cxema crocoba 1200 (Hampumep, crocoba
obecrieueHus1 nmuTaHusl natuuka). Onepauuy, mokasaHHble Ha (ur. 12, MOTYT OCYINECTBIIATHCS
KOHTPOJUIEPOM, UMEFOIIUM OJIH HMJIH 00Jiee MPOLECCOPOB, UCTIOMHSFOINUX KOMAH/IbI TPOrPaMMBI,
xpaHsmuecs: B namatd. Croco0d, HarmpuMep, MOXKET HCIOJb30BaTh CTPYKTYPbI WIJIM aCITEKThI
Pa3JIMYHBIX PACCMATPHUBAEMBIX 371€Ch (POPM OCYILIECTBICHHS M300peTeHHs (HampuMep, CHCTEM
u/wmm crocoOoB), TaKUX Kak cucreMa. B pa3nmuyHbIX (QopMax OCYIIECTBICHUS H300peTeHUs
onpeneNieHHbIe Mard (MU ONepalud) MOTYT OBITh OMYIIEHBI WM NOOABJICHBI, ONMpPEIeIeHHbIE
Iarn MOTyT OBITh OOBEAMHEHBI, ONpENeNIEHHbIE INAard MOTYT BBIMOJHATHCS OTHOBPEMEHHO,
OTIpeNieNIEHHbIE IAar MOTYT BBIMOJHATBCS IApajuIebHO, ONpEAeNIeHHblE IIaru MOTYT OBITh
pa3zeneHbl Ha HECKOJIBKO IIaroB, ONpeeNeHHbIe [IArd MOTYT BBIOJHATHCS B IPYTOM HOPSIZIKE,
WM OTpesieJIeHHbIE [Iaru UK MOCIeA0BATENIbHOCTH IaroB MOTYT BBINOJHATBHCS UTEPATUBHO. B
pa3nuuUHbIX (popMax OCYLIECTBIEHHs H300pETEHHs] 4YacTH, acleKTbl W/uiau (GopMmbl criocoda
MOTYT HCIIOJb30BaThCs KaK OAWMH WM Oojiee ajlropuTMOB JUI YIPABJICHUs amlapaTHBIMU
CPeICTBaMHU TakK, YTOOBI BBINOJHITH OAHY MJIM HECKOJBKO ONMHCAaHHbIX omnepauuil. [pyrue
CHOCOOBI MOTYT OBITh UCTIOJIBb30BAHBI B COOTBETCTBHH C OMMCAHHBIMU (POPMAMU OCYIIECTBIICHUS
u300peTeHus.

[0045] Ha mare 1202 nmpomyCKarOT TOK B KOMIIOHEHT, MTUTAEMBbIi MTEPEMEHHBIM TOKOM,
(Hampumep, TATOBBIN IBUTATENb) Yepe3 Kadenb. TOK MOKeT ObITh pabOYHM TOKOM, MOJIaBAEMBIM
B KOMIIOHEHT, [TUTAEMbIH MMEPEMEHHBIM TOKOM, B CBSI3U C HUCIOJB30BAHUEM 3TOTO KOMIIOHEHTA
IS BBITTOJTHEHHS TPpeOyeMOol 3a1auu HITH TOCTHIKEHUS TpeOyeMOil Lenu.

[0046] Ha mare 1204 reHepupyOT CUTHAJ MUTaHUs AaTYMKA. B MpoOMIIIIOCTpUPOBaHHBIX
dopmax  ocymiecTBIeHHs W300pETEHWs] CUTHAJN [UTaHWS  JaT4dKa TeHEPUPYIT ¢
UCTIOJIb30BaHUEM TpaHChOpMaropa JaTiMKa B OTBET HA TOK, IMPOMYCKAeMbIii K KOMIIOHEHTY,
UTAEMOMY TI€PEMEHHBIM TOKOM, uepe3 kadenb. B pasmmunbix (opmax oOCyIIeCTBICHUS
n300pereHnst TpaHchHOpMATOp JATUUKA MOXKET CONEPKaTh KATYIIKY, PACHOJIOXKEHHYIO PSAOM C
kabeneMm (Harmpumep, BOKPYT KaOemsi WM PsIIOM C HUM) U T€HEPUPYIOIIYI0 MHAYLUPOBAHHOE

HaNpsDKEHHE B OTBET HA TOK, NMPOXOAALINM uepe3 kaOenb. J[s reHepanuu CUTHajia MUTAHUSA
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JaT4iKa MOXKET WCIOJb30BaThCA BECh TOKOMOABOMAIIMK Kalenmp WIM €ro 4Yacte. B
MPOWUTIOCTPUPOBAHHOM IpUMepe Ha 1mare 1216 ucrnonb3yroT rapMOHUYECKYIO YacTh TOKA IS
reHepaliy CUrHaJa MUTaHUS AaTYHKA.

[0047] Ha mare 1206 curxHain maTaHus JaTYUKA OAAIOT B AaT4MK. CUTHAI MOXKET OBbITh
00paboTaH WK U3MEHEH Iepen npueMomM nataukoM. Hampumep, Ha 1mare 1210 curHan nuTaHus
naryrka GuiabTpyroT. B pasmuuHbx Gopmax oCyliecTBIeHUs U300peTeHHs] CUTHAT (QUIBTPYIOT
TIOJIOCOBBIM (PHITBTPOM, KOTOPBII BKJIFOUEH MEXIy TPaHC(HOPMATOPOM JaT4YMKA U AaTYMKOM. B
Ka4ecTBe APYroro mpumepa, Ha mare 1212 moxeT paccenBaThcs M30OBITOYHBIN TOK CHUTHAla
nutaHus fgarduka. Kak  oOcCyknmanmoch B JaHHOM OIMCAHWM, HArpPy30YHBIA  3JIEMEHT,
COEMHEHHBI C TpPaHCPOPMATOPOM JIATUMKA, MOXKET HCIIONb30BAThCA JJISI  PACCEUBAHUS
u30bITOuHOrO TOokKa. Kpome Toro, Ha mare 1214 mpOWJUTIOCTPUPOBAHHOTO IMPHMEpa SHEPTHUs
CHUTHAJIAa THUTAHUS JaTYMKa MOXET HAKaIUIMBAThCS. OTa SHEPrusi MOXET HaKaIlIHMBaThCS
KOHJIEHCATOPOM, COETMHEHHBIM C JaTYHKOM.

[0048] Ha mare 1208 patumk mnomy4daer uHpoOpMauuio. YKa3zaHHass HHPOpMaLus
COOTBETCTBYET paboTe KOMIIOHEHTa, TUTAEMOr0 NMepeMEeHHBIM TOKOM. Hampumep, B HEKOTOPBIX
dopmax oOcCyIIecTBI€HUS H300pETEeHUs] KOMIIOHEHT, IIUTA€MbI IEPEMEHHBIM TOKOM,
npencTaBisier coOOil TATrOBBIM JIBUTaTeNb, a NOJy4YeHHAs MHQOPMALMsI MOXET BKJIFOYATh
TEMIIepaTypy W/WUIH YPOBHH JKUIKOCTH, CBSI3aHHBIE C OJJHUM WM 0OJiee MOAIIUITHIKAMH.

[0049] Hudopmanusi, monyueHHass C TOMOIIBIO JaTYMKA, MOXKET IepeaaBaThCs
yIAJIEHHOMY IPOLIECCOPY WIJIM JPYyroMy HOJydaTearo (HampuMep, pacrojoXeHHOMY B KaOuHe
TPAHCIIOPTHOI'O CPENCTBA) C TMOMOINBIO JIMOO OecrnpoBOAHON CBs3H, JHUOO MPOBOIHOIO
coenuHeHusi. Hanpumep, Ha mare 1218 ocyiiecTBISIIOT OECIIPOBONHYIO Nepenady HHGOpMaIUH
natyrka (HampuMmep, C IMOMOINBI) OECIPOBOIHOTO NMPHEMHHUKA, PACIONIOKEHHOTO PSIOM C
JaTYNKOM) B YIAJIEHHBIH UCTOYHUK. B kauecTBe npyroro npumepa, Ha mare 1220 undopmanuio
JaT4YHKa MEePEeNaroT IO KaOeo JaTYMKa CKOPOCTH.

[0050] Ha mare 1222 npusHATYI0O HWHPOPMALMIO UCHONB3YIOT Ui TIOMOIIH B
SKCIUTyaTallMd KOMIIOHEHTa, IUTaeMOro MEePEeMEeHHbIM TOKoM. Hampumep, cBOWCTBa WM
YCIOBHS, OINpeneisieMble OaTYUKOM, MOTYT HCIOJb30BATBCS sl KOHTpONA padoumx
XapPaKTEPUCTHK KOMIIOHEHTa, IMUTAEMOr0 MEPEMEHHBIM TOKOM, W BHECEHHsI COOTBETCTBYIOLIMX
KOPPEKTUPOBOK B ero pabotry. B ¢opmax ocymiecTBieHuss H300pEeTeHUS, HCIIOIb3YIOMNX
HECKOJIBKO KOMITOHEHTOB, MIUTAEMbIX NIEPEMEHHBIM TOKOM, KOHKPETHBI KOMITOHEHT, TUTAeMbIi

NEPEMCHHBIM TOKOM, COOTBeTCTBYI-OH_II/Iﬁ AAHHOMY AATUUKY, MOXKET OBITD I/II[eHTI/I(l)I/IL[I/IpOBaH C
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UCTIOJIb30BAaHUEM XapaKTEpHOW 4acTOThI W/MJIU BBIOOPOYHOH pabOTBI 3TOr0 KOMITOHEHTA, Kak
TIOSICHAETCS] B JAHHOM OTUCAHUH.

[0051] B omHoii u3 (opm ocyuiecTBieHHss W300pETEHUs] CUCTEMa MOXKET COIepKaTb
KOMIIOHEHT, THTaeMbll MEePEeMEHHbIM TOKOM, Kabesb, TpaHchOpMATOp HaTYMKAa M JATYHK.
Kabenb coemuHeH ¢ KOMIOHEHTOM, ITUTAEMbIM TIEPEMEHHBIM TOKOM, U MOKET TPOMYCKaTh TOK K
5TOMY KOMIOHEHTY. TpaHchopmaTop AaTyMka MOXKET COAepKaThb KATYIIKY, PACIOJIOKEHHYIO
psimoM ¢ kabejieM M T€HepUPYIOIIYI0 WHAYIMPOBAHHOE HAINPSKEHHE B OTBET HA MPOIYCKAHUE
TOKa depe3 Kabenb. JlaTuuk CBsi3aH ¢ TpaHC(POPMATOPOM ATUHKA U MOJYYAET OT HErO MHUTAHUE.
JIaT4rK MOXKET MOoJTydyaTh HH(OPMAIUIO, COOTBETCTBYIOINYI0 paboTe KOMIIOHEHTa, MHTAeMOro
MePEMEHHBIM TOKOM.

[0052] OnumoHaabHO, KOMIIOHEHT, MHUTAEMbIH MEPEMEHHBIM TOKOM, PACIOJOXKEH Ha
TPAHCIIOPTHOM cpencTee. Harmpumep, KOMIIOHEHT, TUTAEMbIH TEPEMEHHBIM TOKOM, MOKET OBITh
TATOBBIM JIBHTATEJIEM TPAHCIOPTHOTO cpenctsa. Hampumep, TSTOBBIM IBUTATENb MOXET OBITH
YaCcTBhIO y3Jla TPUBOJA, CONEPIKAINEro TArOBBIN JBUraTellb M LIACCH, MPH 3TOM TpaHCHOpMAaTop
JaTYHKA U JaTYUK YCTAHOBJICHBI HA y3JI€ MPUBOJA.

[0053] OmnumonanbHO, TpaHCPOpPMATOP MAAaTUYMKA OTPAHUYHMBAET OTBEPCTHE, dYepes
KOTOpoe  mpoxomuT kabemb. Hampumep, TtpaHcpopmaTop gatumka MOXeT  OBITh
TPaHCHOPMATOPOM C PA3BEMHBIM CEPACUHUKOM.

[0054] OmnuuoHanbHO, TpaHCPOPMATOP AATUMKA CONEPIKUT KATYIIKY, PACIIONIOKEHHYIO
psinom ¢ kabesem, mpudeM Kabesib He MPOXOIUT uepe3 KaTYLIKY.

[0055] OnmmoHambHO, CHUCTEMa TAKXKE CONEPIKUT MOJOCOBOW (PHIIBTP, BKIIFOYECHHBIH
MEKIy TpaHC(HOopMaTOpOM JaT4MKa U JATUUKOM.

[0056] OnuuoHanbHO, CUCTEMA TAKXKE CONEPIKUT HAKOIIUTEIbHBIN 3JIEMEHT, CBSI3aHHBIN C
JIATYUKOM.

[0057] OmnunoHanbHO, CHCTEMa TAK)K€ CONEP>KUT BBIIPSIMUTEND, BKJIIOUEHHBIM MEXIY
TpaHC(POPMATOPOM JTATUUKA U TATIUKOM.

[0058] OmnuuonanbHO, cCUCTEMa MOXKET HCIONb30BaTh TaPMOHUYECKYIO YacTb TOKa,
MPOXOZSIIEro yepe3 Kadenb.

[0059] OnumonanbHO, CUCTEMA COAEPKUT MHOXKECTBO KOMIIOHEHTOB, ITHUTAEMBbIX
MEPeMEHHBIM TOKOM W HMMEIOIIHUX CBS3aHHBIE C HUMH COOTBETCTBYIOIIME TPAHCHOPMATOPHI
JaTYUKOB, U MOXET HACHTU(ULIHUPOBATH KOHKPETHBI KOMIIOHEHT, MUTAeMbId MEePEMEHHBIM

TOKOM, Ha OCHOBE U30MpaTeIbHON NOJauy HA HETO MUTAHUSI.
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[0060] OnuuoHanbHO, CUCTEMA COAEPKUT MHOXKECTBO KOMIIOHEHTOB, ITHUTAaEMBbIX
NMePeMEHHbIM TOKOM U HMMEIOIIUX CBS3aHHBbIE C HUMH COOTBETCTBYIOIIHE TPAHC(HOPMATOPHI
JIAaTYNKOB, MU MOXKET HACHTU(PHULUPOBATH KOHKPETHBI KOMIIOHEHT, MUTAEMbli MePeMEHHBIM
TOKOM, Ha OCHOBE XapaKTePHOH YaCTOThI 3TOr0 KOHKPETHOTO KOMIIOHEHTA.

[0061] OnumoHanbHO, MATYUK BBIIOJHEH C BO3MOXKHOCTHEO O€CHPOBOMHOMN CBSI3U C
yIaJI€eHHBIM UCTOYHUKOM.

[0062] OnumMoHanbHO, AATYMK BBIIOJHEH € BO3MOXKHOCTBEO CBSI3HM C yAAJICHHBIM
UCTOYHHKOM I10 KaOeJro aTiyuKa CKOPOCTH.

[0063] B onHoit u3 (opM OCyIIeCTBIEHUST H300pETEHUs] CIOCO0 MOMKET BKJIFOYATh
MPOMYCKaHHE TOKa K KOMIIOHEHTY, NTUTAeMOMY IMEPEeMEHHBIM TOKOM, 4epe3 kadenb. Crocod
MOKET BKJIFOUATh T€HEPALIMI0 CUTHAJA MUTAHUS JaTYUKa C TIOMOIIBIO TpaHC(HOpMAaTOpa JaTduKa
B OTBET Ha TOK, MPOIMYyCKAEMbI K KOMIIOHEHTY, TUTAEMOMY MEPEMEHHBIM TOKOM, depe3 Kadelb.
Kpome Toro, cmoco0 MOKeT BKJIIOYATh Mepenady CUrHaja MUTaHus aaTtduka B qatauk. Crocod
MOKET BKJIFOUATh MOJydeHHe WHPOPMAIIUHU, COOTBETCTBYIOIIEH paboTe KOMIIOHEHTA, ITUTAEMOTO
MIEPEMEHHBIM TOKOM, C TIOMOIIBIO TATYHKA.

[0064] OnuuoHanbHO, CIOCOO MOXKET BKIIFOUYATh (PUIBTPALIMIO CUTHAJIA TTUTAHUS TATYHKA
C TIOMOMIBIO TOJIOCOBOTO (DUIIBTPA, BKIOUEHHOIO MEXKAY TpaHCPOpMATOpOM IaTdyuka H
IATUHKOM.

[0065] OmnuuoHanbHO, C€MOCO0 MOMKET BKIJIKOYATh pacCeMBaHHE M30BITOYHOIO TOKA
CUTHajla TMHTAaHUS JaT4ydka C TIOMOIIBI0 HArpy304HOrO 3JIEMEHTAa, CBSI3aHHOTO C
TPaHCHOPMATOPOM JATUHKA.

[0066] OmnuuoHambHO, CMOCOO MOMKET BKJIOYATh HAKOIUIEHHWE JSHEPruM W3 CHUTHAJA
MMATAHUS JATYHUKA C TIOMOIIBI0 HAKOIMUTEIHLHOIO 3JIEMEHTA, CBSI3AHHOTO C JATYHKOM.

[0067] OmnuoHambHO, COCOO MOKET BKJIFOYATh MCIOB30BAHME FapPMOHUYECKON 4acTu
TOKa, MOAaBAEMOrO B KOMIIOHEHT, NMUTAEMbI MEPEMEHHBIM TOKOM, Ui TeHepaluu CUTHaa
MMUTAHNS JATYMKA.

[0068] OnumoHanpHO, CUCTEMA MOXKET COAEPKaTh MHOXKECTBO KOMIIOHEHTOB, ITUTAEMBbIX
MEePEeMEHHBIM TOKOM W HMMEIOIIHUX CBS3aHHBIE ¢ HUMH COOTBETCTBYIOIIME TPAHC(HOPMATOPHI
JATYUKOB, a CIIOCOO MOKET BKJIFOYATh MASHTH(PUKAILUIO KOHKPETHOTO KOMIIOHEHTA, MTUTAEMOT0
NePEeMEHHBIM TOKOM, Ha OCHOBE M30UpPATEIbHON MOJa4H HA HETO TTHUTAHUS.

[0069] OnuuoHanpHO, CUCTEMA MOXKET COAEPKaTh MHOXKECTBO KOMIIOHEHTOB, TUTAEMBIX

NEPEMCHHBIM TOKOM W HUMCHOINUX CBA3aHHBIC C HHUMU COOTBETCTBYIOLIUEC TpaHC(bOpMaTOpr
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JAaTYNKOB, a CIIOCOO MOJKET BKJIOYATh MACHTU(PHUKALMIO KOHKPETHOTO KOMIIOHEHTa, IIUTAEMOT0
NePEMEHHBIM TOKOM, Ha OCHOBE XapaKTEPHOMN 4aCTOThI 3TOr0 KOHKPETHOTO KOMIIOHEHTA.

[0070] OnumonanbHO, cocod MOXKET BKJIIOUYaTh OECIPOBOAHYIO Mepenadyy UHPOpMaLuu
MEXIy HaTYNKOM M YyJAJIEHHBIM HCTOYHHUKOM C TOMOIIBK OECIpOBOJHOIO NPHUEMHHKA,
PACIIOIOKEHHOTO PSIIOM C KOMIIOHEHTOM, ITUTA€MbIM ITePEMEHHBIM TOKOM.

[0071] OnuuonanpHO, crocod MOXKET BKIOUATh Tepenadyy HWHGOPMALUH  MEKIY
JIAaTYNKOM U YIaJCHHbIM UCTOYHHKOM 110 KaOesro TaTuuKa CKOPOCTH.

[0072] B oxgHoti u3 (popM OCyIIECTBIEHHUS H300PETEHHSI CUCTEMa MOXKET COAEPIKATh y3el
npuBona, Kabenb, TpaHchopMaTop AaTYMKA M JATYUK. Y3€J TPUBONA MOXKET COAEPIKaTh
TATOBbIA JBUTaTeNb. Kabenb COenuHEeH C TIAroBbIM ABUraTeNIeM M MOXET MPOIMYCKAaTh TOK K
TATOBOMY JIBUTATEN0. TpaHchopMaTOp AaTYMKA MOXKET CONEPKaTh KATYIIKY, PACIIONIOKEHHYIO
psmom ¢ kabemem. Karymka reHepupyeT HHOYLUPOBAHHOE HANPSDKEHWE B OTBET Ha
NPOMyCKaHue TOKa yepe3 kabenb. TpaHcdopmaTop AaTyrKa yCTAHOBIIEH HA y3JI€ IPUBOA PSAOM
¢ kabeneMm. JlaTumk cBs3aH ¢ TpaHCHOPMATOPOM AATUHKA U MOJYYaeT OT HEero nutaHue. Jlarank
YCTAQHOBJIEH Ha y3Ji€ NMPUBOJA M MOXKET IOJy4aTh MH(OPMAIMIO, COOTBETCTBYIOIIYIO padoTe
y3Ja IpUBOJA.

[0073] Hcnonp3yemble 3AeCh TEPMHUHBI '"mpoueccop” U "KOMMBIOTEp' U CBSI3aHHBIE C
HUMM TEPMHHBI, Hampumep "ycTpoHcTBO 00paOoTKH", "BBIUHCIUTENBHOE YCTPOWUCTBO" U
"KOHTpoJIep"”, HE OIPaHUYMBAKOTCA TOJBKO TEMHU HWHTETPAJIbHBIMU CXEMaMM, KOTOpBIE
Ha3bIBAIOTCSI KOMITBIOTEPOM B JAaHHOH OOJIACTH TEXHHUKH, HO OTHOCSTCS K MHUKPOKOHTPOJUIEDY,
MHUKPOKOMITBIOTEPY, MpOorpamMmupyemMomMy Jorudeckomy koHTposiepy (PLC, Programmable
Logic Controller), MIPOrpaMMHUpPyEeMON [I0JIb30BATENIEM BEHTHUJIBHOMN MaTpuLe,
CHEeMATM3UPOBAHHON MHTErpajbHOM CXeMe€ M JAPYTUM [POrPaMMHPYEMbIM  CXEMaM.
ITpoueccopbl, KOMOBIOTEP M KOHTPOJLIEPBL, O0CYKIAEMbIE 31€Ch, BKIIOYAIOT MaMsTh (HarmpuMep,
MaTepHajbHblE IIOCTOSHHBIE HOCHTENIM JIaHHBIX) B pAa3jMYHBIX (POpMax OCYIIECTBICHUS
nu3o0perenus. [logxonsmas mamMmsiTh MOXKET BKJIOYATh, HAIPUMED, MAIIUHOYUTAEMBI HOCUTEb.
MamuHOYHTaeMBIH HOCHTENb MOXKET ObITh, HANIpUMep, onepaTuBHON namsTeio (RAM, Random
Access Memory) wiu MaliMHOYUTAEMbIM SHEPrOHE3aBUCHMBIM HOCHTEJIEM, TAKUM Kak (hIsmI-
naMATb. TepMHMH "NOCTOSIHHBIM  MAIIMHOYUTAEMBIH HOCHTENb' TPEACTaBIsieT CcoOoi
MaTepuaibHOE YCTPONCTBO HAa OCHOBE KOMIIBIOTEpA, PEANN30BAHHOE IJIsI KPATKOCPOYHOIO U
JOJTOCPOYHOr0 XpaHEHUs MHPOPMALMH, TAKOH KaK MAaIlMHOYNUTAEMble KOMAaHIbI, CTPYKTYpPbI
JAHHBIX, MPOrPaMMHBIE MOAYJIM W NOAMOAYJIM WIM ApPyrue NaHHbIE B JIIOOOM YCTPOMCTBE.

CrnenoBarenbHO, MPOLIECCHl WIIM JEMCTBUS, ONUCAHHbIE B JaHHOM JOKYMEHTE, MOTYT OBITh
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3aKOMPOBAHbI KAaK UCIIONHSAEMblEe KOMaHbl HA MAaTEPUAIbHOM MOCTOSHHOM MalllMHOYNUTAEMOM
HOCHUTENE, BKIIOYAs, HE OrPAHMYMBAACH 3TUM, YCTPONHCTBO XpaHEHWs [NaHHbIX W/UIH
3amoMUHarouiee ycTponcTso. Takue KOMaHbI, MPU UX UCIOJIHEHUH MPOLECCOPOM, 3aCTaBIISIOT
IPOLIECCOP OCYLIECTBIIATh MO MEHbLIEH Mepe 4acTh OMMCAHHBIX CrocoOoB. Takmm oOpazom,
TEPMHUH BKJIKOYAaeT MaTepHaJbHblE MAIIWHOUYHWTAEMble HOCUTENH, B TOM YHCJIe€ MaTepuajibHbIe
KOMIIBIOTEPHbIE YCTPOWCTBA, BKJIIOYAs, HE OrPaHUYUBASACH OTHM, 5SHEPrO3aBUCHUMBIE WU
SHEProHe3aBHUCUMble HOCHTENH, a TakKe€ CbeMHble U HEChE€MHble HOCUTENH, TakKhe Kak
BCTPOCHHOE TMpOrpaMMHOE obecrieueHue, (U3MYecKue M BHUPTyaJbHbIE 3aMOMUHAIOIINE
ycrporictBa, koMmakT-mucku (CD-ROM, Compact Disk Read Only Memory), uudpossie
yauBepcanbHble aucku (DVD, Digital Versatile Disc) u npyrue ungpoBble HCTOUHUKH, TaKHE
Kak ceTb Wi MHTepHer.

[0074] ®opMbI €TUHCTBEHHOTO YHCIIA BKIIOYAIOT Takke (POPMbI MHOJKECTBEHHOTO YHCIIA,
€CIM U3 KOHTEKCTa SIBHO He cleayeT uHoe. Mcmonap3oBaHHE CJIOB "OMUMOHAJIBHBIM' WITH
"ONMUMOHANIBHO" O03HAYaeT, YTO ONHCAHHOE Jajnee COObITHE WIH OOCTOSITEIBCTBO MOXKET
IIPOU30ITH, @ MOXKET U He NMPOU3OWUTH, MPU 3TOM OINUCAHHE MOXKET BKJIIOUATh Cly4yau, KOrjaa
COOBITHE POMCXOANT, U CIIy4aH, KOrAa OHO He MpoHcXonuT. IIpubmkeHus:, NCIoNb3yeMble BO
BCEM OINMCAaHUU U B (opMysie H300peTEeHUs, MOIYT NPUMEHATHCS IJII W3MEHEHHs JIFOOoro
KOJINYECTBEHHOT'O MPEACTABJIEHUS, KOTOPOE MOXKET OBITh U3MEHEHO JONMYyCTHMBIM 00pa3oMm, He
NPUBOAST K WM3MEHEHHMI0 OCHOBHOH (YHKLMH, C KOTOPOW OHO MOXET OBITh CBSI3aHO.
CoOTBETCTBEHHO, 3HaUEHHE, MCIIOJIB3yeMOE COBMECTHO C TEPMHUHOM WJIM TEPMUHAMHM, TAKUMHU
Kak "mpumepHO”, "mo cymectBy” U "TPUOJM3UTENBHO", MOXKET HE OTPaHMYHUBATHLCS TOYHBIM
yKa3aHHbIM 3HaueHueM. [lo MeHbIeH Mepe B HEKOTOPBIX CIy4asx MPHOIMKEHHS MOTYT
COOTBETCTBOBATh TOYHOCTU MNpHOOpa Ui M3MEpeHus 3HadeHus. B omucanum u dopmyne
M300peTeHNs TPaHULIbl AUAMA30HOB MOTYT ObITh OOBEIUHEHBI W/ B3aMMO3aMEHSIEMbI, TaKHe
IMana3oHbl MOTYT OBbITh ONpENeJeHbl M MOTYT BKJIOYATh BCE COAEpKAIIMECS B HHUX
MOJAMAIa30Hbl, €CIIN U3 KOHTEKCTa He ClielyeT HHOe.

[0075] B »TOM oOmMCaHMM UCHOJB3YIOTCS NPUMEpPbl Ui PacKpeITHs  (popm
OCYILIECTBIICHUsST HM300pETeHHUs, BKIIOUAs MPEANOYTUTENbHBI BapHAHT €ro OCYIIECTBIICHUS,
9TOOBI J1aTh BO3MOXKHOCTb CIEHAINCTy B JAHHOW OOJACTH TEXHHKH TNPUMEHSTH (OPMBI
OCYILIECTBIICHUsS M300pETEeHHsI, BKJFOUAsl CO3JaHHWE M HCIIOJIb30BAHHE JIIOOBIX YCTPOMCTB HIIK
CHCTEM U BBINOJHEHUE JIOOBIX OMMCAHHBIX CIOCOOOB. PopMmyna H300peTeHHs OIpenenseT
00beM H300peTeHHs] W BKJIIOYAET APYrHe NPHUMEpPbl, KOTOPbIE OYEBHUIHBI CIIEL[HANUCTAM B

TaHHOM obyacTu TexHUKU. Takue npyrue nmpuMepbl HaXOAATCs B IpeAeax CYLHOCTH (pOpMYIIbl
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n300peTeHnsi, €CIM OHHM MMEIOT CTPYKTYPHbIE 3JIEMEHTBI, KOTOpPblE HE OTJINYAITCA OT
OyKBaJbHBIX (POPMYJIHMPOBOK, HCIIONB3YEMbIX B (OpMyjie H300pETeHUs, WIH BKIOYAIOT
SKBUBAJICHTHBIE CTPYKTYPHbIE 3JIEMEHTbI C HECYLIECTBEHHbIMH OTJIHYHMAMHU OT OYKBaJbHBIX

(bopMyTMPOBOK, HCIIONIB3YEeMbIX B (hopMyJie H300peTeHusl.



DOOPMVIJIA U30BPETEHHA

1. Cucrema, comepraruast:

KOMIIOHEHT, ITUTaeMbIi epeMeHHbIM TOKOM (AC),

Kabenb, COENMHEHHbIH C KOMIIOHEHTOM, IIUTAE€MbIM TEPEMEHHBIM TOKOM, U
BbIl'IOJIHCHHbeI C BO3MOXXHOCTBHO HpOHyCKaHI/Iﬂ TOKa K KOMHOHGHTy, l'II/ITaeMOMy HepeMeHHbIM
TOKOM,

TpaHcopMaTop maT4yHKa, COAEpIKAIMUN KATYIIKY, PACTIONOKEHHYIO PSIOM ¢ Kabenem u
TeHEePHUPYIOIIYIO WHAYLUPOBAHHOE HAMPSKEHUE B OTBET HA MPOIMyCKaHUE TOKa Yepe3 Kabdesb, u

JaTYUK, CBS3aHHBIM C TpaHCHOPMATOPOM JaTYMKA W TOJYYAKOLIMA MUTaHHE OT
TpaHC(bopMaTopa JaT4UHKa, an/Iqu JAaTYUK BBIIIOJHEH C BO3MOXHOCTBHO l'IOJ'IyLIeHI/Iﬂ

uH(pOpMaLH, COOTBETCTBYIOIIEH padoTe KOMIIOHEHTa, ITUTAEMOT'0 TIEPEMEHHBIM TOKOM.

2. Cucrema no 1. 1, B KOTOpOM KOMIIOHEHT, MUTAEMbIH MTEPEMEHHBIM TOKOM, PACIOJIOKEH

Ha TPAHCHIOPTHOM CPEJCTBE.

3. Cucrema mo m. 2, B KOTOPOM KOMIIOHEHT, IIMTA€Mblil MEPEMEHHBIM TOKOM,

MPEICTaBIISIET COOOM TATOBBIN ABUTaTEIb TPAHCTIOPTHOTO CPEICTBA.

4. Cucrema no 1. 3, B KOTOPOH TArOBBIM JBUTaTeNb SIBJISETCS YaCThIO y3j1a IMPUBOJA,
COZePIKALIEer0 TATOBbIM ABUraTeNb M IIACCH, MPU 5TOM TPaHCPOPMATOP AATYMKA U HATYHK

YCTAHOBJICHBI Ha Y3JIE€ IPUBOAA.

5. Cucrema o 1. 1, B KOTOpOIt TpaHchopMaTop JaTUNKA OTPAHUYUBAET OTBEPCTHE, Uepes3

KOTOpPOE MPOXOAHT KabeJb.

6. Cucrema mo m. 5, B KOTOpoOil TpaHCcopMaTop nOaTyMKa NPEACTaBisieT CoOoH

TpaHchOPMATOP € PA3BEMHBIM CEPIECTHUKOM.

7. Cucrema mo m. 1, B KOTOpoH TpaHCcopMaTop MAaTYMKAa COAEPKUT KaTYIIKY,

PACIOJIOKEHHYIO PSAOM C KabeeM, IPH 3TOM Kabeb He MPOXOAUT Yepe3 KaTyLIKY.
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8. Cucrema mo m. 1, Takke copepskaias IOJOCOBONH (DUIBTP, BKJIIOYEHHBIH MEXIY

TpaHc(hOpPMaTOPOM JIATUHKA U TATUUKOM.

9. Cucrema mo m. 1, Takxke copeprkalias HaKOIUTENIbHBIN 3JIEMEHT, CBSI3aHHBIA C

JATYUKOM.

10. Cucrema mo mn. 1, Takke coaepikaias BbIIPSAMUTENb, BKIOYEHHBIH MEXAY

TpaHC(HOPMATOPOM TATUHKA U TATIUKOM.

11. Cucrema mo n. 1, BBIMOJHEHHAS C BO3MOXKHOCTBIO HCIOJIb30BAHUSI TAPMOHHUYECKOU

HaCTH TOKA, IPOXOAALICTO UEPE3 kabeb.

12. Cuctema no m. 1, comeprkariasi MHOXKECTBO KOMITOHEHTOB, MMUTAEMbIX MEPEMEHHBIM
TOKOM U WUMEIOIINX CBSI3aHHBIE ¢ HUMH COOTBETCTBYIOIIHE TPAHC(HOPMATOPBI NATIYUKOB, MPU
STOM CHCTEMa BBIOJIHEHA C BO3MOXKHOCTBIO HASHTH(PHUKAIMN KOHKPETHOTO KOMITOHEHTA,

NMUTAaEMOTO NMEPEMEHHBIM TOKOM, Ha OCHOBEC I/136I/IpaTeJ'IbHOI\/'I nogavyu Ha HETO IMUTAHMAA.

13. Cucrema no mn. 1, copeprkaliasi MHOXKECTBO KOMIIOHEHTOB, NMUTAEMbIX NEPEMEHHBIM
TOKOM U HMEIOIIUX CBSI3aHHbIE C HUMH COOTBETCTBYIOLIHE TPaHC(HOPMATOPHI AATYMKOB, MpPU
5TOM CHCTEMa BBIMOJIHEHA C BO3MOJKHOCTBIO HWAEHTH(PHKAIIMU KOHKPETHOrO KOMITOHEHTA,
MUTAEMOIr0 TEePEMEHHBIM TOKOM, HAa OCHOBE XapaKTEPHOH 4YacTOThI 3TOr0 KOHKPETHOTO

KOMITIOHCHTA, MUTAEMOT'O IEPEMECHHBIM TOKOM.

14. Cucrema mo m. 1, B KOTOPO# NaTYUK BBIMOJHEH C BO3MOXKHOCTBHIO O€CHPOBOIHOMN

CBsA3HU C YAAJICHHBIM HCTOYHHUKOM.

15. Cucrema o 1. 1, B KOTOPO NaTYUK BBIMOJIHEH C BO3MOYKHOCTBIO CBSI3U C YAAJICHHBIM

HUCTOYHUKOM I10 KaOeJIro AaT4YuKa CKOPOCTH.

16. Crioco0, BKJIFOYAFO LU
NPONYCKaHHE TOKAa K KOMIIOHEHTY, TUTAEMOMY IlepeMeHHbIM TOKoM (AC), uepes kadenb,
reHepauH}o CUTHAJIA IMUTAHUA JAaTYHUKA C ITIOMOIIBIO TpaHC(bopMaTopa JaTYUKa B OTBET HaA

TOK, IPOIYCKAaeMbIH K KOMIIOHEHTY, TUTAEMOMY IT€PEMEHHBIM TOKOM, Yepe3 Kabeb,



nepenady CUrHaja NUTaHUs JaTYMKA B JaTYUK U
nojydyeHue HHQPOpMAIMM, COOTBETCTBYIOINEH paboTe KOMIIOHEHTa, IUTAEMOrO

NMEPEMECHHBIM TOKOM, C IIOMOILIBIO JaTYUKa.

17. Cnocob mo m. 16, Takke BKJIFOYAOINUN (PUIBTPALIMIO CUTHAJA TMHUTAHUS NaTYUKa C

TIOMOIIBIO TTOJIOCOBOTO (DMIIBTPA, BKIOYEHHOTO MEXKY TpaHC(HOpMATOPOM AaTUHKA U JATYHKOM.

18. Crocob mo m. 16, Takke BKJIIOYAKOLIUN pacCceMBaHUE H30BITOYHOIO TOKA CUTHANA
MUTAHWUST JTATYMKA C TOMOIIBI) HArpy304YHOrO 3JIEMEHTAa, CBS3aHHOTO C TPaHCHOPMATOPOM

NaT4YUKa.

19. Croco® mo m. 16, Takke BKIIOYAOIINN COXPAHEHHE SHEPTUH U3 CHIHAJA THTAHUS

JaTdhKa ¢ MIOMOLIBIKO HAKOIIUTEIBbHOTO 3JIEMEHTA, CBA3aHHOI'O C JaTYUKOM.

20. Criocob 1o 1. 16, Takke BKIFOYAOIMNUN UCTIONB30BAHINE TAPMOHHYECKON YacTH TOKa,
MOJJaBA€MOT0 B KOMIIOHEHT, MTUTAeMbIi NIEPEMEHHBIM TOKOM, JUJIsl TeHEePAIlH CUTHAJIA MUTAHUS

JaT4yuKa.

21. Cnocob no m. 16, TakKe BKIFOYAIOLUINI UASHTH(PHUKALIMIO KOHKPETHOrO KOMIIOHEHTA,

MMATAEMOTr0 NNEPEMEHHBIM TOKOM, Ha OCHOBE I/136I/IpaTeJ'IbHOI71 nogavyu Ha HEro nmuTaHus.

22. Cnocob 1o 1. 16, Takke BKIIOYAIOIMIUNA UIEHTU(PUKALUIO KOHKPETHOIO KOMIIOHEHTA,
MATAEMOTO TIEPEMEHHBIM TOKOM, HAa OCHOBE XAapaKTEPHOW YaCTOTbl 3TOTO KOHKPETHOTO

KOMITIOHCHTA, MUTAEMOT'O IIEPEMECHHBIM TOKOM.
23. Cnocob mo m. 16, Taxke BKIOYAOIMUN OECHPOBOAHYIO mepenady WH(POpMaLHUu
MEKAY AaTYMKOM U YIAJIEHHBIM HCTOYHHUKOM uepe3 OeCIpOBOAHON MPUEMHHK, PACTIONOKEHHBIN

pAAOM C KOMIIOHCHTOM, IMUTACMbIM NEPEMEHHBIM TOKOM.

24. Crocob mo m. 16, Takke BKIIOYAIOMUN niepenady UHQOPMALMHA MEXAY NATYHKOM U

YAAJICHHBIM UCTOYHHUKOM I10 kabero AaTUUKa CKOPOCTH.

25. Cucrema, comeprxainas:
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y3€J1 IPUBOAA, COAEPIKALLUM TSATOBBIN ABUTATEND,

Ka6eﬂb, COG)IPIHQHHI)IFI C TATOBbIM JABHUTIATCIIEM H BBITTOJTHEHHBIM C BO3MOKHOCTBIO
MIPONYCKAHMS TOKA K TATOBOMY JBUTATEIIIO,

TpaHcopMaTop faTUMKA, COAEPIKAIIUI KATYIIKy, PaclOIOKEHHYIO PSIOM ¢ KadeneM u
TeHEPUPYIOLIYI0 MHAYLHUPOBAHHOE HANPSDKEHHE B OTBET HA MPOMYCKaHHE TOKa uepe3 Kadeb,
npu4eM TpaHcHOopMaTop TaTUMKA YCTAHOBJICH HA Y3Jie MPUBOJA PSIOM ¢ Kabenem, u

JaTYUK, COENMHEHHBIH C TPaHCPOPMATOPOM IATUMKA U TMOJYYAIOI(UH NHUTAHUE OT
TpaHcopMmaropa AaT4YMKA, MPUYEM JATYMK YCTAHOBJIEH HAa Yy3Ji€ MPHUBOZNA M BBINOJHEH C

BO3MOJKHOCTBIO MOJTy4eHHsI HH(POpMAINY, COOTBETCTBYIOLIEH paboTe y3/ia MIPUBOAA.
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