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(57) M3obpereHne OTHOCUTCS K U3MEPHUTENBbHON TEXHHKE, a MMEHHO K OIEHKE IMOKa3aTeJel KauecTBa SIIEKTPUYECKOH

sHepruu (KD9D) B cucremMax mpoOMBIIUIEHHOTO 3yeKTpocHabkeHus. M300peTenne MoxeT OBITh MCIIONB30BAHO IS
ompereneHus] BIUsSHUA mokaszareneir KOO B TpexdasHoil cucteme Ha (yHKIMOHUPOBAHUE 3IEKTPOIPHUEMHHUKOB
KOHEYHBIX IPOMBIIUICHHBIX NOTPEOUTENeH M MOCIEAYIOeH OLlEHKH HEOOXOAMMOCTH PealM3alliy YHPaBISIOINX
BO3JICHCTBUI C LIEJIbI0 BOCCTAHOBJIEHHS UX HOPMAJBHOTO 3JIEKTpOCHaOXeHus. 3agada u300peTeHus - pa3paboTKa
crioco0a aHalnM3a KayecTBa OIJICKTPUYECKOW BHEepruu B Tpex(asHOH cucTeMe, peann3yrolero BbIOOPOYHBII
KOHTPOJIb, @ TAKXKE YYHMTHIBAIOILETO KOMIIEKCHOE BO3JCHCTBHE COBOKYITHOCTH OTKJIOHEHMH IOKa3areseil kauecTsa
EKTPUYECKON SHEPT UM Ha (hy HKIIMOHUPOBAHHE KOHKPETHOTO POMBIIUIEHHOTO oTpedutens. [TocraBnenHas 3agada
JOCTHTIaeTCsl CIOCOOOM aHalM3a KayecTBa ICKTPHYECKOW 3HEepruu B Tpex(asHOH CHCTeMe MPOMBILIIEHHOTO
3HeKTpOCHa6)KeHI/Iﬂ, COZCpIKalIUM DTallbl, Ha KOTOPBIX HU3MEPAIOT COBOKYIHOCTbH DJIEKTPUYCCKUX BEJINYUH, IIPU
9TOM COBOKYITHOCTb COJICPXKHUT OHY JJIEKTPUUECKYIO BEJIMYMHY Ha Kaxayro ¢a3sy, popMUpPYIOT IPOCTPAHCTBEHHBIH
BEKTOpP Ha OCHOBE MOMEHTAJIBHOTO TPEXMEPHOTO NpeoOpa3oBaHMs COBOKYIHOCTH HW3MEPEHHBIX 3JIEKTPHYSCKUX
BEJIMYHH, TEKYI[YI0 COBOKYITHOCTh KOMILUIEKCHBIX MTHOBEHHBIX 3HAYSHHUH IPOCTPAHCTBEHHOTO BEKTOPAa HOPMHPYIOT
B 3aJaHHOM CKoJb3simieM OkHe. COINIacHO MPEIUIOKEHHIO BBIXOAHON CHTHAJ, XapaKTEpU3YIOLIMH pPe3yJIbTaThl
aHajM3a KayecTBa OJJIEKTPUUYSCKOW OJHEpruu B Tpex(pa3sHOW CcHCTeMe IPOMBIIUICHHOTO JJIEKTPOCHAOKEHUS,
(GOpMHPYIOT Ha OCHOBE BBHIOOPOYHOTO KOHTPOJIS IO QJIBTEPHATHBHOMY IPU3HAKY, JJIS YEro HCIOIb3yIOT
JUCKPETHBI CUTHAJ, MOJy4aeMBIH II0 pe3yibTaTaM CpaBHEHHs TeKyllero oOOOIIEHHOro napaMeTpa KadecTBa
JNIEKTPUYECKOH JHEPTUH C €ro HOPMHpPYEeMBIM 3HAa4e€HHEM, B KadecTBE TEKyIIero oOOOIIEHHOro mHapaMerpa
KayecTBa JJICKTPUYECKOW HHEPruu BHIOMPAIOT MOMYJIbHOE 3HaueHHe Kod((HIMEeHTa B3aMMHOH KOppEISIuH,
MOTy4aeMOro TP COMOCTABIEHHH B CKOJB3SIIEM OKHE TEKyIeld COBOKYITHOCTH KOMIUIEKCHBIX MIHOBEHHBIX
3HAYEHUH MPOCTPAHCTBEHHOTO BEKTOPA M AHAJOTMYHOH COBOKYIHOCTH KOMIIIEKCHBIX MIHOBEHHBIX 3HAYECHUH
MIPOCTPAHCTBEHHOTO BEKTOPA, COOTBETCTBYIOIIEH CHMMETPUYHOMY Tpex(ha3sHOMY CHHYCOMAAIEHOMY CHTHAILY
gacToTs! 50 ', HOpMHEpOBaHHOE 3HAUCHUE 000OIEHHOTO ITapaMeTpa KadecTBa AEKTPUIESCKOH SHEPIHH, a TAKKe IS
peanu3aiyi BBIOOPOYHOTO KOHTPOJIS O AlIBTEPHATHBHOMY PH3HAKY, ONPEIEISIOT O Pe3yabTaTaM HMHTALOHHOTO
MOJICTIMPOBAHHS CUCTEMBI ITPOMBIILIICHHOTO JIEKTPOCHAOKEHHUS C YYETOM PEKUMOB PabOThI AJIEKTPOIPUEMHUKOB
MIPOMBIIIICHHOTO TOTPEOUTEISL.

I1S6C6CC0C

v



Al

202292951

NS EN = ERE NN

Texywuid pexum [

7
Pesynerarel 5
HMUTAUHOHHOIO
MOAENnMpoBaHNs 8

t dn
O6nactb runoTesbl H1
11
9 ¥ ky @
=ky
7 an
5 -
-b
1 N oy
1 1 dn O6nacTb runoresbl Ho
bttt
1 3 9111315171921n
dn
" OBnactb runoressl H1
n)('liia
= Ky .
dan ) ,k1b

=k

-+ dﬂ’
T %ﬁ:&m Ho

LI B 5>t B B R N BN R |
1 3 7T 09 U 131517 19 21 p

I1S6C6CC0C

v



MIIK GO1R 19/00

Cnoco0 aHa/M3a Ka4yecTBa JIEKTPHYECKOH YJHepruu B Tpex(asHol cucreme

MNPOMBIIIJICHHOI'0 3.]'leKTp0(!H367KeHl/IH

ITpeanonaraemoe n300peTeHNE OTHOCUTCS K U3MEPHUTENIbHON TEXHUKE, 8 UMEHHO K OLICHKE
nokasaTteyel kadectBa djekTpuueckoil sHepruu (KDD) B cucremMax MNpOMBIILIEHHOTO
snekrpocHabxkeHuns. OHO MOKET OBbITh MCIIOJIB30BAHO JJIsl ONPENENICHUs] BIMSHUS MOKa3aTesen
K93 B Tpexdasnoii cucreme Ha (PYHKLUMOHUPOBAHUE BJICKTPONPHEMHHUKOB KOHEYHBIX
NPOMBIIIJICHHbIX TOTpeOHUTeNe W TOCHEAYIOUeH OIEeHKH HeOOXOAMMOCTH —pealn3aluu
YIPABJISFOLINX BO3ACHCTBHH C IIEJTbI0 BOCCTAHOBJICHUS! UX HOPMAJIBHOT'O 3JIEKTPOCHAOKEHHSI.

HsBecteH crmoco® ompeneneHuss TOKas3aTeled KadecTBa JJIEKTPUUECKOH HSHEpruu
TpexdaszHoii cetu [ABropckoe ceunerenbctBo CCCP Ne 1109655, MITIK G 01R 19/00, omy6ur.
23.08.1984, bron. Ne 31] mytem cpaBHEHHs] BXOAHOTO M OMOPHOTO HAMPSLKEHUN, OMPEAESIFOT
HaudaibHYIO (a3y mpsiMOH MOCIENOBATENbHOCTH HANPSDKEHUH TpexdasHoh ceTH, GopMuUpyIOT
OMOPHYIO Tpex(a3Hyl CHUCTEMY HaNpsDKEHUH NPSMON IMOCIeNOBAaTEIbHOCTH, HadalbHas (asa
KOTOPOU paBHA HaYaJIbHOH (pa3e mpsMOol MOoCIenoBaTeIbHOCTH HAMIPsDKeHUH TpexdasHOH ceTu, a
aMILUTUTY1a paBHA HOMUHAJIbHOMY 3HAUEHHIO aMIUTUTYAbI HANPsDKeHNUs Tpex(a3HOM CeTH, a 3aTeM
U3 PA3sHOCTH BXOAHBIX U OINOPHBIX HANPSDKEHUN BBIACIAIOT CUMMETPUYHBIE COCTABJIAIOLINE
HaINpsDKEHUH, 1o BeTMYrHe KOTopbIX cyasaT o KO3 B TpexdasHoii ceTu.

Henocrarok m3BecTHoro crnocoda omnpenenenus nokasareneit K93 B TpexdasHoii cetn
COCTOHT B HEBO3MOJKHOCTH €rO HCIIOJIb30BAHUS JUI OPTaHU3alMHU BBIOOPOYHOIO KOHTPOJIS
nokazateneli KO3, a Takke HEBO3MOXXHOCTU KOMIUIEKCHOTO Yy4eTa BIMSHHUS OTKJIOHEHHM
nokasaresein KO3 Ha GyHKIMOHUPOBaHKE 3JEKTPONPHUEMHHUKOB MPOMBILLIEHHBIX TOTPEOUTEEH.

UsBecteH crnoco0 aHaiM3a KayecTBa DBJEKTPUYECKOH SJHEPTUHU B TpexdasHOH
anekTpudeckoit cetu [[Tatent PO Ne 2613584, MITK GO1R 19/25, ony6n. 17.03.2017, bron. Ne
8], comepkamuil cieayrolyue STalbl, HA KOTOPBIX: U3MEPSIOT COBOKYMHOCTb 3JIEKTPUYECKUX
BEJINYHH, TIPH 3TOM COBOKYITHOCTb COAEPKUT OAHY SJIEKTPUIECKYIO BEJIMUUHY Ha KOKAYIO (Pasy;
(OpPMHUPYIOT TPOCTPAHCTBEHHBII BEKTOP HAa OCHOBAHWHM MOMEHTAJIBHOTO TPEXMEPHOIO
npeoOpa3oBaHUsi COBOKYITHOCTH  HM3MEPEHHBIX  3JIEKTPUYECKHX  BEJIMYHMH,  OMNPEAEISTIOT
COBOKYMHOCTb, COAEPKALLYI0, [0 MEHbIIEH Mepe, OAUH MapaMeTp, XapaKTePU3YIOIINUNA Ka4eCTBO
DJIEKTPUYECKON dSHepruM B Tpex(pasHOH JJICKTPUYECKOW CEeTH, B 3aBHUCUMOCTH OT
IIPOCTPAHCTBEHHOI'O BEKTOPA, BBIYUCIEHHOIO B CKOJIB3SLIEM OKHE.

Henocrarok cnoco6a cOCTOMT B HEBO3MOXKHOCTH €TI0 MCIIOJNb30BAHUS JJIs1 OpraHU3aluu
BBIOOPOYHOrO KOHTpOsA mnokaszarenein KOO, a Takke HEBO3MOXKHOCTH KOMIUIEKCHOTO ydeTa
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BIMSHUSL OTKJIOHEHHH mokaszarenei KOO Ha (yHKIMOHUpPOBaHME 3JIEKTPONPHEMHHUKOB
NPOMBIIIJIEHHBIX MTOTpeduTeNei.

HaubGonee Onu3kuM TEXHHYECKUM pELIEHHEM K IMPEANoIaraeMoMy H300pETEeHHUIO
ABJISIETCA CIOCOO aHaiIM3a KadyecTBa OJJIEKTPUUECKON 3Hepruu B Tpex(asHOH cucreme
NPOMBIIIJIEHHOTO 3yiekTpocHaOxenus: [[latenr PO Ne 2741269, MIIK GO1R 19/00, omy0u.
22.01.2021, bronm. Ne 3], comepkammii STambl, Ha KOTOPBIX: M3MEPSIOT COBOKYITHOCTH
3JIEKTPUUECKUX BEJIUYMH, IIPU 3TOM COBOKYITHOCTb COJEPIKUT OFHY JIEKTPUUECKYIO BEJTMUUHY Ha
KXy dasy; GOPpMHUPYIOT MPOCTPAHCTBEHHBIN BEKTOP HA OCHOBE MOMEHTAJIBHOTO TPEXMEPHOTO
npeoOpa3oBaHusi COBOKYITHOCTH U3MEPEHHBIX SJIEKTPUUECKHUX BeTUnH. COTJIacHO MPeIoKEeHUs
TEKYILIyI0 COBOKYITHOCTb KOMIUIEKCHBIX MI'HOBEHHBIX 3HAU€HUN MPOCTPAHCTBEHHOI'O BEKTOpa
HOPMHPYIOT B 33/IaHHOM CKOJIB3SIIIIEM OKHE U 3aTeM IMOJNAIOT Ha OJIOK pacro3HaBaHUs, HA APyTUe
BXO/IbI KOTOPOTO MOMAAIT COPMHUPOBAHHBIE MO PE3YJIbTATAM UMHTALHOHHOTO MOJEIHPOBAHUS
aHAJIOTUYHbIE COBOKYIHOCTH KOMIUIEKCHBIX MIHOBEHHBIX 3HAu€HUN MPOCTPAHCTBEHHOTO
BEKTOPA, XapaKTepHbIE U COOTBETCTBYIOLINE HapylleHUsAM nokasateneit K39 B ananusupyemoit
CHCTEME 3JIEKTPOCHAOKEHHUS TPOMBILLIEHHOTO MOTPEOUTEIIS, TIO Pe3yIbTaTaM CPABHEHHSI B OJIOKe
pacro3HaBaHMUs ~ TeKyllledl  COBOKYMHOCTM  KOMIUIEKCHBIX ~ MTHOBEHHBIX  3HAau€HUi
NPOCTPAHCTBEHHOTO BEKTOpPa C€ COBOKYIHOCTSMHM KOMIUIEKCHBIX MTIHOBEHHBIX 3HA4YEHHM
NPOCTPAHCTBEHHOTO BEKTOPA, MOJYUEHHBIMU 110 PE3yJIbTaTaM UMUTALIMOHHOTO MOJEIUPOBAHMS,
OTIPeNeNsA0T COOTBETCTBYIOLNE UM YCIOBUS MMUTALIUOHHOTO MOJIEIUPOBAHUS, a TAK)KE CTETIEHb
U HCTOYHUK HCKQXXEHUH TOKOB M HANpsDKEHUH B Tpex(a3HOW CUCTEME MPOMBILILIEHHOTO
AJIEKTPOCHAOKEHUS, NPU 3TOM (OPMUPYIOT CHUTHAJ, XapakTepu3yromuil Hapyumenust K92, Ha
BBIXOZIe OJIOKa pacTIO3HABAHMSI.

Henocrarok cnocoba-mpoToTHIia COCTOMT B HEBO3MOXKHOCTH €0 HCIIOJIb30BAHUS IS
OpraHu3alMK BBIOOPOYHOTO KOHTpOJIsA mokasateneir KO3, a Taxke B €ro OrpaHUYEHHBIX
BO3MOJKHOCTSIX [0 KOMIUJIEKCHOMY YyueTy BIHMSHHUS OTKJIOHeHHIl mnokasarteneli KOO Ha
(YHKLMOHUPOBAHHUE 3JIEKTPOIIPUEMHUKOB IMPOMBILIEHHBIX OTpeOUTENEi.

Y NpOMBIIUIEHHBIX NOTPEOUTENEH, HMCIONB3YIOIMUX 3apyOeKHbIE MPOU3BOACTBEHHBIE
TEXHOJIOTUYECKHE JINHIH, TEXHUUECKUE XapPAKTEPUCTUKN KOTOPBIX COOTBETCTBYIOT TPEOOBAHUAM
3apyOekHBIX CTaHAapToB 1Mo K33, UMEIOTCS PUCKHU MO BBITYCKY HEKAYECTBEHHOW MPOXYKIHH,
Jaxe B YCIOBHsX coOmonaeHust TpeboBanuii mexxrocynapcrsensoro crangapra (I'OCT 32144-
2013) mo K33 B cucremax 3JeKTpocHaOKeHUst o0lIero HasHaueHus: [Hampumep, Barun I'.4,
KymukoB A.JI. KauecTBo 3neKTpUYEeCKOH SHEPrUM B CHUCTEMaxX 3JIEKTPOCHAOXeHHs. AHaiu3
COCTOSIHUSI METOZIOB HOPMHUPOBAHMS M KOHTPOJIS // Dnexrpuueckue cranuuu, 2019, Ne 6 (1055),
c. 54-59]. OrcyTcTBHE rapMOHU3ALMM CTAHAAPTOB 3aCTaBJIET MPOMBIIIJIEHHbIE MPEANPUATHS
pa3pabaThIBaTh CriELUAbHBIE TEXHUYECKHE U OPraHU3alMOHHbIE MEPOIIPHSTHS TI0 YIIPABJIECHHUIO
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KD23. Jlns KOHKPETHOW CHUCTEMbI 3JIEKTPOCHAOXKEHUS MPOMBILIUIEHHBI MOTPEOUTENh HMEeT
BO3MOXKHOCTh pa3paboTaTh BapHaHThl BOCCTAHOBJIEHHUS mokasarteneii KO3, Bnusrommx Ha
TEXHOJIOTUYECKHUI MPOLIECC U 3aBUCAIIUX OT CXEMHO-PEXUMHBIX YyCJIOBHH. BaxHOo TO, 4TO
OrpaHUYEHUs] Ha OTKJIOHEHHUs nmokaszareneil KOO 3aBucAT oT 0cOOEHHOCTEH TEXHOJIOIHYECKOrO
mpoLecca MPOMBIIUIEHHOrO moTpedurenss W BiuusiHMA mnokasareneii KOO Ha kadecTBO
BBIITYCKA€MOM MPOIYKLIUU.

Beenennast cucrema nokasareneiit KOO (I'OCT 32144-2013) onpenensieT JIUIIb COCTAB U
JOIMYCTUMbIE JIMANa3OHbl OTKJIOHEHUN OTHebHbIX MoKaszareneil. Ha mpakTuke mmeer mecto
KOMIUIEKCHOe (MHTETPUPOBAHHOE) BO3JEHCTBUE HA DJIEKTPOYCTAHOBKH  TMOTpeOHTENEH.
HckaxxeHus TOKOB U HanpsKEHHUI B pe3ysbTaTe COBOKYIHBIX OTKJIOHEHMH mnokaszateneil K30,
HaXOJSLIMXCSI HA TPAHHULIAX JOMYCTHMBIX 3HAUEHUI, MOTYT IMIPUBECTH K CYLIECTBEHHBIM yIepOam
y norpebureneir. [Ipun opranmsanuu mpouenypsl aHaim3a mnokaszareneit KO3 nenecooOpasna
peanm3anys CIeAYOMHX 33124 B CHCTEMaX MPOMBILUIEHHOTO 3JIEKTPOCHAOKEHUS:

—  ¢opmupoBanue obobmeHHoro mapamerpa KO3, ¢ mOMOIIBI0 KOTOPOrO BO3MOKHA
OLIEHKa KOMIUJIEKCHBIX BO3JEHCTBUI COBOKYIHOCTH OTKJOHeHuH mnokaszarteneli KOO Ha
(YHKIMOHUPOBAHNE KOHKPETHOTO MPOMBILIIEHHOTO MTOTPEOUTEIS,

—  OmpeAeNeHHs AUANa30HOB JOMYCTUMBIX OTKJIOHEHHI 00o0menHoro napamerpa K203,
HE MPUBOAALINX K yimepOaM y moTpeduresnel M3-3a yKa3aHHBIX OTKJIOHEHUH. PopMHupOBaHUE
TAaKUX AOMYCTHUMBIX AHMANA30HOB LEJIeCOO0pa3HO OCYIIECTBUTh C MHCIOJIb30BAHHUEM aHHBIX
UMUTALIUOHHOTO  MOJENHUPOBAHUS  IJIsI  KOHKPETHBIX  CXEMHO-PEXHMHBIX  YCIOBHM
(YHKIIMOHMPOBAHMS IPOMBIIIIJIEHHOTO TTOTPEOUTEIIS;

— pa3paboTka mpouenypbl KOHTposs mnokaszareieii KOD Ha ocHOBe 0000ILIEHHOTO
nmapaMeTpa Uil TOCHENYIOLIero TMPHUHATHS pelieHus [0 peaju3aluyd OpraHU3allOHHO-
TEXHUYECKUX MEPONPUATHUH C LIeJbI0 BBeeHus nokas3areneii K99 B nonycTruMble Auana3oHbl.

B orHomenun nokaszateneit KOD crnenyer oTMeTUTh, YTO UX OTKJIOHEHHUS B TOYKE
npucoenanaenust (I'OCT 32144-2013) monmpa3mensitoT Ha NPONOJDKHTEIbHbIE H3MEHEHUS U
ciy4aiiHble COOBITHS, KOTOpPble BBUAY KPATKOBPEMEHHOCTH IIOCJIEAHUX, KaK IPaBHJIO, HE
OKa3bIBAOT KAKOTO-JINOO BIMSIHHS HA 3JIEKTPOYCTAHOBKH IMMOTPEOHTENEH, a IO Pe3yJIbTaTaM TaKHX
OTKJIOHEHMH He CclieflyeT pealu30BaTbh OpPraHU3aLHOHHO-TEXHUUECKHE MEpONpUATUS IO
BOCCTaHOBJICHHIO mokasateneii K93, C napyroil CTOpOHBI, i CUCTEM 3JIEKTPOCHAOKEHUS C
UCTOYHMKAMHU PACTpENeNICeHHON TIeHepanny, BKIO4Yasi OOBEKTbI Ha OCHOBE BO30OHOBIISIEMBIX
HUCTOUYHUKOB SHEPTHH, XapPaKTEPHBI OBICTPO H3MEHSIOIIMECS PEXHMBbI, COMPOBOXKIAIOIIUECS
CyLIECTBEHHbIMU OTKJIOHEHUAMU Nokaszateneit KOO. Ilpu 53ToM 1151 OLIeHKH TOKOB U HaNpsIXKEHUH
B CHCTEMaX 3JIEKTPOCHAOKEHHs BBIAEISIOTCS KOPOTKHE BPEMEHHBbIE WHTEPBANbI (CKOJb3SIIEe

OKHO JaHHbIX), cocrapisiromue, Hampumep [Mmommu I1B., Kymukos A.JI. ABTOomaruka
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yIpaBJIeHUs] HOPMAJIbHBIMU M aBAPUHHBIMU PEXUMaMH SHEPrOpaiiOHOB C pacrpenenéHHON
reneparuei / [1L.B. Mmomms, A.JI. Kynukos. — Hwxuanit Hosropon: HUY PAHXul'C. 2019. —
364 ¢], oguH mepHO MPOMBILUIEHHON 4dacToThl. Tpedyemoii paspemaromieii criocCOOHOCTH IO
YacTOTe JUJISl OTIPEeeNIeHus], HapuMep, NCKAKAIOLITNX rapMOHUK [Hanpumep, Pubetipo Iayno @.,
Hyke Kapaoc A., ma Cunseiipa Ilayno M., Cepkeiipa Ayrycro C. O6paboTka CHUTrHAJIOB B
UHTEJUIeKTyaldbHbIX ceTsix sHeprocucteM. — M.: TEXHOC®EPA. 2020. — 480 c.] Ha Takux
KOPOTKHMX BpPEMEHHBIX HHTEpPBAJaX HE YAAETCS JOCTUYb. BCJIENCTBHE 3TOrO pPe3yJbTaThl
BBIYHCIICHUST HEKOTOPBIX Mokaszareiein KOO OyayT He TOYHBIMH M HE aleKBATHBIMU peajibHON
CUTYallUU C UCKAKEHUSIMU TOKOB M HATIPSKEHUH.

Takum o0pa3oMm, aKkTyaJbHOW sSIBISETCS 3amada pa3paboTKU aJrOPUTMOB MPUHSATHS
pelIeHns TPU OTKJIOHEHUsIX mokaszarenedd KOO oT HOpMUpPYEeMBbIX 3HAYEHWH, YUHUTBIBAIOLIHX
TEXHOJIOTUYECKHE OCOOEHHOCTH MPOMBIIUIEHHOTO MPOU3BOACTBA KOHKPETHOTO MOTPeOUTENs U
OCHOBBIBAIOIIIUXCSI HA METO/IaX MATEMATUYECKON CTATHCTUKH.

Ycranosnenue coorsercTBus TpeOoBanusaM HOpMaTHBOB (I"OCTsI, TeXHUYECKHE YCIOBHS
Ha TEXHOJIOTHYECKHE YCTAaHOBKH MOTpeduTenel u ap.) odecrednBaeTcsl MpOBEACHUEM KOHTPOJIS
Npu  MOHUTOpPUHTe Tmokaszareneit KOO, B  3aBucMMOCTH OT OCOOEHHOCTEH CHUCTEMBI
NPOMBIIIJIEHHOTO 3JIEKTPOCHAOKEHHsA, a Takke (PMHAHCOBBIX BO3MOXKHOCTEH moTpedurenei u
NPEANPUATHH SJIEKTPUYECKUX CETeH MOKET OBbITh OPraHM30BAaH KaK HENpPEPBIBHBIA, TaK U
BbIOOpOUHBIN KOHTposb mokazarened KOO, Ilpum HenmpepplBHOM KOHTpoje omenka K39
OCYLIECTBIISIETCS B KQXK/IbIi MOMEHT BPEMEHHU BO BCEX TOUKAX NMPUCOEAMHEHUs noTpeduTeneii u ¢
pacueTom Bcex nokasateneir K39, Mcxons u3 3KOHOMHYECKOH 1iesiecooOpa3HocTH Takas popma
KOHTPOJISI 3a4aCTYIO BJISIETCs HEITpUEeMJIeMOl. B kauecTBe aibTepHATMBHOIO BApUAHTA BO3MOKHA
OpraHu3alysi BbIOOPOYHOTO KOHTPOJIS, KOTAAa OLEHHBaloT mokazarenn KOO, Hanpumep, Ha
OTAEJbHBIX BBIOOPOYHBIX WHTEPBAJIAX BPEMEHH, B 3apaHee OMpPEIeNIEHHBbIX TOYKAX KOHTPOJIS C
pacyeToM TOJBKO Tex mokasateneii KOO, KoTopble SBISIOTCS KPUTHYHBIMHU Ui KOHKPETHOTO
NPOMBIIIIJIEHHOTO MOTPEOUTENIS, C YI4ETOM OCOOCHHOCTEH €ro TEXHOJIOTUIECKOTO MPOLEcca.

Pe3ynbTaTel KOHTPOJISt MOTYT OBITh MPUMEHEHBI HE TOJIBKO JUISI OLIEHKH MoKa3areneit K33,
HO M JUIsl peajM3allid OPTraHM3allMOHHO-TEXHUYECKHX MEPONPUATHH MO NPUBEAECHHIO 3THX
NOKa3aresel B COOTBETCTBHE C HOPMUPYEMBIMHU 3HAUEHHSIMHL.

B nepBoM ciyuae pemraercss YUCTO KOHTPOJIbHAS aHAJUTHUYECKAs 337a4a COOTBETCTBHUS
MIOCTABJIIEMON 3JIEKTPUUECKON 3HEpruu TpeOOBAaHMSIM HOPMATHUBHBIX JOKYMEHTOB, a TaKKe
UCCIIEIOBAHNS BIMSHUS IOTpeOUTENeH APYT Ha ApyTa.

Bo BTOpOM Citydae peanu3ariis OpraHiu3aluOHHO-TEX HUIECKIX MEPOPUSATHI HAIIPaBJIeHA
Ha TpeNoTBpalleHue YIepOoB MoTpeOuTeNnel myTeM MePpUOIUYeCKOro HaOMIOOeHUsT 3a
napamMeTpaMu TOKOB M HAmpsDKEHUH NMPOMBILNUIEHHONH YacTOThl M BMEIIATENbCTBA B PEKHMBbI
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3JIEKTPONOTPEOIEHUS TTyTEM CBOEBPEMEHHOH BbIIA4H YIPABISIOMINX BO3NECHCTBUN HA 3JIEMEHTBI
CHJIOBOT'O 3JIEKTPOTEXHUYIECKOTr0 000pyIOBaHMS AJIs IPENOTBPAILEHUS OTKIOHEHUH ITOKa3aTenei
K33 ot HopMupyeMBbIX 3HaUEHUI.

B o0oux cny4asx BbIOOpOUHBIH KOHTpOJb mokasarenedt KOO nenecoobpasHo
OpPraHM30BaTh Ha CIELMAIbHBIX BBIOOPOYHBIX MPOLEAYPAX MATEMATHYECKOHW CTaTUCTHKH
[Hanpumep, bensies 10 K. BepositHocTHBIE MeTOBI BEIOOpOUHOTO KOHTpOus. - M.: Hayka, 1975.
— 408 c.]. ITpu TakOM KOHTpOJIE, HATIPUMED, MyTeM HAOIIOeHUs Ha OTPAHUYEHHOM (KOPOTKOM)
UHTEpBaJie BpeMeHH (HOpPMHUPYETCs BBIBOA O COOMoAeHnH TpeOoBaHuil k mokasatensim KO3 Ha
BPEMEHHOM TEePHUOAE 1O CIECAYIOMIETr0 BHIOOPOYHOTO KOHTPOJIS.

C SKOHOMMYECKON TOYKM 3pEHHs, C LeNbl0 MHUHHUMH3ALUU 3aTpaT Ha IPOBENEHUE
KOHTPOJIbHBIX ~OIepaluii, neixecooOpa3Ha OpraHu3aims KOHTpoisi mokaszareneit KO3 mo
ansrepHatuBHOMy mnpusHaky [['OCT P 50779.70 — 2018]. Ilpu TakoM KOHTpOJ€ B TOYKax
NPUCOEAMHEHHUsS] 3JIEKTPOYCTAHOBOK MoOTpeduTeNnell Mo paccYuTaHHBIM Mokazatensm K322
YCTaHABIIMBAIOT CIPAaBEMJIMBOCTh AaJbTEPHATHBHBIX TUIIOT€3 O UX COOTBETCTBUM WU
HECOOTBETCTBUU TPeOOBAHUSIM HOPMATHBHBIX TOKyMeHTOB (nipexxae Bcero, 'OCT 32144-2013).

3anaya m3o0pereHus — pa3padoTka crocoda aHaII3a KA4eCTBa JIEKTPUIECKON SHEPTUU B
Tpex(a3zHOW CHUCTEME, pPEaJH3YIOLIero BBIOOPOYHBIN KOHTPOJb, a TAKXKE YYUTHIBAIOIIErO
KOMIUJIEKCHOE BO3JEHCTBUE COBOKYITHOCTH OTKJIOHEHUH MOKa3aTeslel KadecTBa 3JIEKTPUYECKON
SHEpPruu Ha QPyHKIIMOHUPOBAHNE KOHKPETHOTO IPOMBILIIEHHOTO MOTPEOUTENS.

ITocraBneHHas 3aa4a JOCTUraeTcsl ClOCOOOM aHaJIM3a KadeCcTBa SJIEKTPUUECKOH S HEPTUU
B Tpex(a3HOo cUCTEeMe MPOMBIIIIJIEHHOTO 3JIEKTPOCHA0KEHHS1, COEPIKAILUM STAITbl, HA KOTOPBIX:
U3MEPSIFOT COBOKYITHOCTb 3JIEKTPUYECKUX BEJIUYMH, IIPU 3TOM COBOKYNHOCTb COIEPIKUT OJHY
AIEKTPUUECKYIO BEJIMUUHY Ha KOKAYIO (Pa3y, GOPMHUPYIOT MPOCTPAHCTBEHHBIN BEKTOP HA OCHOBE
MOMEHTAJIHOTO TPEXMEPHOTO MPeoOpasoBaHUsl COBOKYITHOCTH H3MEPEHHBIX 3JIEKTPHYECKHX
BEJIMYUH, TEKYIIYI0 COBOKYIMHOCTb KOMIUIEKCHBIX MIHOBEHHBIX 3HAUEHUN MPOCTPAHCTBEHHOTO
BEKTOpa HOPMUPYIOT B 3a/IaHHOM CKOJIb3s1IeM OKHe. COrlacHO MpeniosKeHUs BBIXOIHOM CUTHAI,
XapaKTEePU3VIOINH pPe3yJIbTaThl aHAJIM3a KauecTBa SJEKTPUYECKOH SHEprum B TpexdaszHOU
CHCTEME TPOMBIIIIEHHOTO 3JIEKTPOCHAOKEHUs], (OPMHPYIOT HA OCHOBE BBIOOPOYHOT'O KOHTPOJIS
MO aJbTEPHATUBHOMY IPU3HAKY JJIsl Y€ro MCIOJBb3YIOT JUCKPETHBIH CUTHAJ, MOJy4yaeMbId MO
pe3yJibTaTaM CpaBHEHHs TEKyIIero oO000OIIEeHHOro mapamMeTpa KauecTBa SJEKTPUIECKONH SHEPTUU
C €ro HOPMHUPYEMBIM 3HAYE€HHEM, B KaueCTBE TEKylLlero oOOOINEHHOro mapaMerpa KadecTBa
DJIEKTPUYECKON SHEpPrud BbIOMPAIOT MOAYJbHOE 3HaueHue Kod(duiuenTa B3aUMHOU
KOppeNsALMY, MOJy4aeMOro MpH COMOCTaBJIEHUU B CKOJIB3SIIEM OKHE TEKyIled COBOKYIHOCTH
KOMIUIEKCHBIX ~MTHOBEHHBIX 3HAU€HUN MPOCTPAHCTBEHHOTO BEKTOpa U AHAJOTMYHOM
COBOKYITHOCTU  KOMIUIEKCHBIX ~ MTHOBEHHBIX 3HAU€HUH MNPOCTPAHCTBEHHOIO  BEKTOPA,
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COOTBETCTBYIOIIEH CUMMETPHUYHOMY TpeX(pasHOMY CHHYCOUIAIBHOMY CHUTHaIy 4actoTsl S0 I,
HOPMHPOBAaHHOE 3HauUeHHe 000OIIEHHOr0 MapaMeTpa KauecTBa 3JIEKTPUUECKON SJHEPTUH, a TAK)Ke
IUI peajn3aliyi BbIOOPOYHOIO KOHTPOJIS MO ajbTEPHATUBHOMY IPHU3HAKY, ONPENEISIIOT I10
pe3ynbTaTaM UMUTALIMOHHOTO MOAETUPOBAHUS CUCTEMBbI POMBILIIEHHOTO 3JIEKTPOCHAOKEHUS C
YUYETOM PEKHMOB PaOOTHI 3JIEKTPOIPUEMHHUKOB MPOMBILUIEHHOTO MOTPEeOUTENS.

Ha ¢ur. 1 npencraBneHa CTpyKTypHasi CxeMa yCTPONCTBa, PeaM3yIOLIero Cnocod aHanmsa
KaueCcTBa 3JIEKTPUUYECKOH SHEPruu B Tpex(Pa3HOl CUCTEME IPOMBILIIEHHOTO 3JIEKTPOCHA0KEHHS.

YcTpoiicTBO, peanmsyroliee Crnocod aHainu3a KadecTBa JJIEKTPUYECKOW JHEPrUU B
Tpex(pa3HOW CHCTEME TMPOMBIIUICHHOTO  3JieKTpocHaOkeHuss  (pur. 1),  BriIOuaer
NOCJIEIOBATEIbHO ~ COENUHEHHbIE MONyJb cOopa JdaHHBIX 1, MOAYJb TPEXMEPHOIo
npeobpa3oBaHus 2, MOIYJIb HOPMUPOBKH 3, OJIOK KOppesiiuu 4, MOIYJIb AE€TEKTUPOBaHUS 6, OJIOK
cpaBHeHHs 7, OJIOK TOCJIENOBATENBHOIO aHajm3a 8, a Takxke OJOK 5 XpaHEHUs Pe3yJbTaTOB
UMHTALIOHHOTO MonenupoBaHusi. [lepBrlii 1 BTOPOH BBIXOABI OJIOKa 5 XpaHEHUS! Pe3yJIbTaTOB
UMHTALIOHHOTO MOJIEJIMPOBAHMSI TIOAKIIIOUEHBI COOTBETCTBEHHO KO BTOPBIM BXOAaM OJIOKOB 7 U
8. Ha mepBbIii 11 BTOpPOI BXOABI OJIOKA 5 XpaHEHHs Pe3yJIbTaTOB UMHUTALIMOHHOTO MOJEIUPOBAHHS
noctynaer uHpoOpMamus O TEeKylmeM pexuMe paboThl CHCTEMBI  MPOMBILILIEHHOTO
3JIEKTPOCHAOKEHHST M Pe3yJIbTaTax HMMHUTALMOHHOIO MozaenupoBaHus. Bxonm monynsa 1 cOopa
TAHHBIX U BBIXOZ OJIOKa 8 IMOC/Ie0BaTENbHOIO aHAIN3A MTOJKIIFOUEHbI COOTBETCTBEHHO KO BXOAY
U BBIXOAY YCTPOMCTBA, PEaJM3YIOLIEro Criocod aHajiu3a KadecTBa SJIEKTPUYECKOH SHEpruu B
Tpex(azHON CUCTEME NPOMBILIIEHHOTO 3JIEKTPOCHA0KEHUS.

YcrpoiicTso (dur. 1), peanusyroinee crnocod aHas3a Ka4ecTBa SJEKTPUIECKONH SHEPTHH B
Tpex(}asHOW CcHCTeMe MPOMBILUIEHHOTO 3JIeKTPOCHAOKEeHUs, (PYHKIIMOHHUPYET CIEAYIOLUM
oOpazom.

Paspabotka crocoba aHaaHM3a Ka4ecTBa SJIEKTPUUECKON YHepruu B Tpex(dasHol cucreme
NPOMBIIIJICHHOTO 3JIEKTPOCHA0KEHUS] MPOAMKTOBAHA CBOHCTBAMHU HArpPy3KH MPOMBIILIEHHOTO
notpeduTensi, 0COOEHHOCTSIMHU €r0 TEXHOJOTMYECKUX MPOLIECCOB U YIIPABICHHS UMH, BETMYNHON
yimepOOB MNpU HAPYLIEHUH NPOM3BOJACTBEHHBIX IMPOIECCOB, BBI3BAHHBIX OTKJIOHEHHSIMHU
nokazarenen K93, a Takke 5KOHOMUYECKOH LenecooOpa3sHOCThIO MPOBEIEHHSI BBIOOPOYHOTO
KOHTPOJIS ITPU aHaju3e nokasareneit K939.

B kaxmoil OTHenpHONW TOYKE MPUCOSNHMHEHUS MPOMBIIUICHHOTO MOTpeduTens Oyaer
XapakTepeH COOCTBEHHBII HA0OpP HMCKAKEHWH CUHYCOUIOAJIBHOCTH TOKOB U  HAIPSIKSHHUI,
3aBHCALINNA OT TEXHOJOIMYECKHMX OCOOEHHOCTEH HArpy3KH M PEXHMOB (DYHKIIMOHHUPOBAHHUS
CHCTEMBI 3JIEKTPOCHAOKEHHsI, ONpeAeNsieMbll, B TOM HYHCIE, MOCPEICTBOM HMMHUTALIMOHHOTO

MOZIEJIUPOBAHMS.



Jis obecrieueHust >¢ppekTHBHOrO (DYHKLMOHUPOBAHUS Ccriocoba aHamn3a KadecTBa
SJIEKTPUUYECKOW SHEprum B Tpex(a3HOH CHUCTEME MPOMBIILIEHHOTO 3JIEKTPOCHAOKEHUs
peanusyercs peABapUTEIbHOE UMUTALIMOHHOE MOJIEIUPOBAHUE, LIETSIMU KOTOPOTO SIBJISIFOTCS:

— ompeAeneHHe  PEeKUMOB  (YHKIMOHMPOBAHUS ~ CHCTEMBI  IPOMBILIIIEHHOTO
AJIEKTPOCHAOKEHUS, C y4ETOM OCOOEHHOCTEN NPOMBIIIIICHHON HArpy3KH, a TaKke BO3MOXKHOCTEH
IPOBEAEHUsI PadOT IO PEMOHTHO-3KCILTYyaTallMOHHOMY OOCITY>KUBAaHUIO;

— BBIABJIGHHE  PEXKUMOB M  TOYEK  IPUCOEAUHEHHUS  3JIEKTPONPUEMHUKOB
NPOMBIIIIJICHHOTO MOTPEOUTEIIs], B KOTOPBIX BO3MOXKHBI CYIIECTBEHHbBIE OTKJIOHEHUS TIOKa3aTeNen
K303, tpebyromux peanuzanu BHIOOPOYHOTO KOHTPOJIs Tokasatenein KOO u meponpusTuii mo
BOCCTAHOBJICHUIO HOPMAaJIbHOTO (YHKIMOHUPOBAHUS CUCTEMBI IIPOMBILIJIEHHOT O
3JIEKTPOCHAOKEHUS,

—  ompepaeNeHHe NONMYCTHMBIX AHANa30HOB OTKIOHEHHs 0000meHHoro napamerpa K903,
a Taxke mokasareneii KOO nans mpoBemeHHsT COOTBETCTBYIOINEH MPOLENYPhl BBIOOPOYHOTO
KOHTPOJISI B MOZIEJIUPYEMBIX PEKUMaX U aHAJIN3UPYEMbIX TOUKAaX MPUCOEANHEHNS.

ITpu peanuzanuu criocoba aHaIN3a KadecTBA JIEKTPUUYECKOW SHEPTMU U BBIOJHEHHU
NPEeABAPUTEIBHOIO UMHTALMOHHOTO MOJEINPOBaHus (hopMupyercss 06a3a HaHHBIX TOMYCTHMBIX
OTKJIOHEHHH o00oOmenHoro mapamerpa KOO B aHanM3MpyeMbIX TOUYKAX NPHUCOENUHEHHS U
pekuMax  (PYHKIHMOHUPOBAHUSA CHCTEMBl IPOMBIIIIEHHOTO 3JIEKTPOCHAOXKEHHUS, a TaKkxke
TpeOyeMbIx mokazareneii K3 nama mposemeHus mnpouenypsl BbIOOPOYHOTO KOHTPOJISL
Pe3ynpTaThl HUMHUTALIMOHHOTO MOAETMPOBAHUS BHOCATCS B ITaMATh OJIOKA 5 XpaHEHHsI Pe3yJIbTaTOB
mozaenupoBanus (¢ur. 1).

Monyns 1 ycTpoiicTBa, peanusylomero crnocod aHajau3a KadecTBa 3JIEKTPUYECKOH
SHEpruu B Tpex(asHOW CHUCTEME MPOMBILUIEHHOTO 3JIeKTpocHaO)eHus (pur. 1) BBIMOJHEH C
BO3MOKHOCTBIO MOAKJIFOUEHHUS K Kakaod (ase TpexdasHOW SIEKTPUYECKOH CeTH U
NEPUOANYECKOT0 M3MepeHHs (Pa3HbIX 3HAUCHUI TOKOB M HANIPSDKEHHUH B AHAJTU3UPYEMbBIX TOUKAX
npucoeanHeHus. B Moayne 1 BeIMonHsAETCS aHaJI0ro-uudpoBoe npeodpa3oBaHue U HA €r0 BBIXOA
NOAAI0TCS. MTHOBEHHbIE 3HAYEHUS (Pa3HBIX TOKOB U HAIPSIKEHUH.

Monynb 1 (¢ur. 1) moakiroueH K MOIYJIO 2 TpexXMepHOro npeodpa3zoBaHusi. B kaskmbrii
MOMEHT BPEMEHH MOAYJb 2 TPUHAMAET MIHOBEHHbIE 3Ha4YeHHs (Pa3HbIX TOKOB W/HIIK
HanpsDKEHU  Xo(n), xp(n), Xo(n) (rme n — Tekyllee IUCKPETHOE BpeMsi), HU3MEPEHHBIX B
AQHATM3MPYEMON TOUYKe MPUCOSAUHEHHsI Tpex(pasHOH »dJeKTpudeckol cetu. B wmomyne 2
ocymiecTBisieTcss npeodpasoBanne Kuapk, SBIsrOINeecss pPa3HOBHIHOCTBIO MpeoOpa3oBaHUs

CUMMETPUYHBIX COCTABJIAIOMINX,



Xe (1) 1 -1z -2 1x,m)
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JlBe mepBbIE COCTABIAIOIIME, TIONy4YEeHHbIE B pe3yibpTare mnpeobdpasosBanus (1),
OOBeAMHSIOTCS TSI MOJTy4YeHHsT KOMIUIEKCHOTO YHCJIa, 3aBUCALIETO OT JUCKPETHOTO BPEMEHHU U
Ha3bIBAEMOT0 IPOCTPAHCTBEHHBIM BEKTOPOM:

X(1) = xa(n) + jxp(n). 2

ITpoCTpaHCTBEHHBINH BEKTOP COAEPIKUT BCIO HEOOXOOUMYIO MH(POPMALMIO 00 HUCXOIHOU
TpexdaszHoi cucteme st ananusza K39, Ecimu TpexdaszHas cucrema sipisieTcst cOaaHCHPOBAHHOM
(YpaBHOBEILIEHHOI), TO NMPOCTPAHCTBEHHBII BEKTOP OMUCHIBAET OKPYXKHOCTh HA KOMILIEKCHON
IIOCKOCTH. HapyimeHne CHHYCOMIAJIBHOCTH CUTHAJIOB TOKOB W HANpPsDKEHUH NPUBOIUT K
nedopMari MpOCTPaHCTBEHHOT'O BEKTOPA, BUIUMOW HA KOMILUIEKCHOH miockocTu. Jledopmaruu
MO3BOJISIIOT XapaKTEPU30BaTh U KOJIWYECTBEHHO OINPENENATh PA3INUHbIC HAPYIIEHHs, BSOS
Ha TpexdasHyr 3jekTpudeckyro cetb [[latent PO Ne 2613584, MIIK GOIR 19/25, omy0m.
17.03.2017, bros. Ne 8].

MrHoOBeHHbIE 3HAUEHHUSI KOMIUIEKCHOTO BEKTOPA U3 MOAYJISA 2 YCTPOWCTBA MOCTYMAKOT Ha
MOAYJb 3 HOPMHUPOBKH. B Mozayne 3 B CKONb3sieM OKHE AaHHBIX, BKIIOUYAIOLIEM, Harpumep, N
KOMIUIEKCHBIX OTCUETOB (MCHOBEHHBIX 3HAUEHHI) MPOCTPAHCTBEHHOI'O BEKTOPA, MPOU3BOAUTCS
UX HOPMHpPOBKA (IpUBEAECHHE K HOPMHUPOBAHHOMY BUAY) IO SHEPTHH. [ 5TOTO BBIUUCIAETCS
SHEpPrusi COBOKYNMHOCTH N KOMIUIEKCHBIX 3HA4€HUH INPOCTPAHCTBEHHOIO BEKTOPa B TEKYIIEM
CKOJIB3SILIIEM OKHE, M KaX/I0€ N3 KOMILJIEKCHBIX MTHOBEHHBIX 3HAY€HMH MPOCTPAHCTBEHHOI'O
BEKTOpPA 3TOr0 TEKYIIEro CKOJB3ALIEr0 OKHA HOPMUPYETCS K PACCUUTAHHON SHEPTHHL.

B nocnenyromieM HOpMUPOBAHHBIE COBOKYITHOCTH KOMITJIEKCHBIX MIHOBEHHBIX 3HAYCHHH
NPOCTPAHCTBEHHOTO BEKTOpPAa M3 MOAYJA 3 TOCTymaroT B Oynok 4 koppensiuuu. B Onoke 4
KOPpPEJSIMKA MPOU3BOIUTCST pacueT o0oOmeHHoro mnapamerpa K33, B kadecTBe KOTOPOro
BBICTYIAET KOAPPUIIMEHT KOPPEISILUU U HEMOCPEICTBEHHO CBSI3aH C TIOHSATHEM KOT€PEHTHOCTH.

KorepeHTHOCTD SIBJISIETCSI OCHOBOIIOJIATAIOLIMM MOHATHEM U UCTIOJB3YETCs] B PA3JIMYHBIX
TEXHUYECKHUX MPHJIOKEHHSIX, CBSI3aHHBIX C MCKAXKEHHBIMU M (DIFOKTYUPYIOLIUMH (HU3NIECKIMU
BeNIMYMHAMH. bonbimas coBeTcKas JHOMKIONEIMsS JaeT CleAylollee  OnpeneeHne
korepeHTHOCTH: «KOrepéHTHOCTh (OT JIATHHCKOTO cohaerens — HaxXOISUIMNACS B CBSI3H),
COTJIACOBAHHOE MPOTEKAHUE BO BPEMEHHU HECKOJIBKUX KOJIEOATENbHBIX MITH BOJHOBBIX IPOLIECCOB,
NPOSIBJISIFOLIEECs TTPH UX ciokeHnH. KoneGanus Ha3bIBatOTCS KOT€PEHTHBIMHU, €CJIU PA3HOCTh UX
¢a3 ocraercss MOCTOSTHHON BO BPEMEHH U NPHU CIOXKEHUU KOJEeOAHWH ONpenessieT aMILTUTYIy
cymMMmapHoro kosnebanusi. /[Ba rapMOHHYECKHX (CHHYCOMAANBHBIX) KOJNEOAHUS OXHON 4acTOTHI

BCEraa KOr€peHTHBD).



KauecTBo 35eKTpHYECKONW SHEPrHH OLEHMM C MOMOINBI0 KO3(pUIHEHTa KOPPEISILIHH,
XapaKTEePU3YIOIIEro HCKAKEHUsS CHHYCOMIAJIbHOCTH AaHAJIM3HPYEMOrO CHTHalla, a TaKxke
HapylLieHne TpeOoBaHUN KorepeHTHOCTH [PannosnexkTpoHHble cucteMbl: OCHOBBI TOCTPOEHUS U
teopusi: CripaBounuk / f.J1. lMupman, C.T. bargacapsin, A.C. Mansperko u ap.; nox pexn. .1
IMupmana. — 2-e u3n., nepep. u gomn. — M.: Pagnorexnuka, 2007. — 512 c].

Otmernm, uto B criocode-npororune [I[latent P® Ne 2741269, MIIK GO1R 19/00, omy6u1.
22.01.2021, Bron. Ne 3] pacder koddduiMeHTa KOPPEISIUUA HCIONB3YETCSl B IPOLIECCE
PACIO3HABAHUS JUTSI OTIPEENIEHUS] CTETIEHU MOX0KECTH HOPMHUPOBAHHBIX CUTHAJIOB MEKTY COOOM.
IMpuueMm, «uem OoJblle 3HAYEHUE NEUCTBUTEIBHONW 4YacTH KO3 PUIIMEHTa KOPPENSUU, TeM
MEHbLIIE SHEPTHsI PA3HOCTHOT'O CUTHAJIA U TeM OOJIbIIE CUTHAIIBI TOAOOHBI IPYT APYTY MO (hopMe.
IIpy cOBMaJEHWH CPABHUBAEMBIX KOMIUIEKCHBIX JUCKPETHBIX CHUTHAJIOB KO3 (UIUEHT
KOPPEISIMA MakCUMalleH M PaBeH UX 3HEPruu. TakuM o0pa3oM, CpaBHEHHE KOMIUIEKCHBIX
IMCKPETHBIX CHUTHAJIOB MOXKET TAaKXKe€ OCYINECTBJSATECS M Ha OCHOBE aHAJINW3a 3HAYCHUH
ko3¢ duumenra xoppemsiuuu. IIpy 3TOM rapaHTHpPyeTcs, 4YTO MaKCHMAaJIbHOE 3HAYCHHE
IEWCTBUTENIPHOH dYacTh Ko3(pHUIHMEeHTa Koppeimsiuuu OyaeT NOJYYeHO TOJNBKO B Ciydae
COBITA/ICHNUE 110 (pOpME aHATU3UPYEMOTO B STAIOHHOTO KOMIUIEKCHBIX TUCKPETHBIX CUTHAJIOB.

CeoiictBa wmonyns kodpduIUeHTa KOppEesMM  AHAJOTHYHbI  CBOWCTBAM  €ro
JEMCTBUTEIPHON YacTH, MO3TOMY IpU OpraHusauuu mnpoueaypsl oueHkun K3O2 moxer
UCTIONIb30BAaThCA U MOAYJIb KO3(PPHUIMEHTa KOPPENALIUHL.

Ecnu Tpexdasubiii curHan HanpsbkeHMs (TOKa) HMeET CHHYCOUAANbHYIO (GopMmy,
cootBercTByeT yactore 50 I'll U CUMMETpPHUYEH, TO COBOKYITHOCTb MTHOBEHHBIX 3HAUYE€HUH €ro
IPOCTPAHCTBEHHOI'O BEKTOpPA MOXKET BBICTYNATh B BUJE 3TAJOHHOIO KOMILJIEKCHOTO CHUTHAla,
OTHOCHUTENIbHO KOTOPOTO IIeJIeCOO0pa3sHO OIeHMBaTh OTKJIOHeHHss KOO y COBOKYMHOCTH
MTHOBEHHBIX 3HAU€HHH MPOCTPAHCTBEHHOTO BEKTOpAa AaHAJIU3UPyeMOro curHama. Ecmu
AHAJTM3UPYEMBbIl CUTHAJI HOPMHPOBAH U COOTBETCTBYET STAJIOHHOMY, TO MOJYJb MX B3aUMHOI'O
koo¢pdunmeHTa KoppersiuMu paBeH eauHULEe. TakuMm 00pa3oM, MOAYJIb KOMILIEKCHOTO
k03¢ pULMeHTa KOPPESIUH aHAIM3UPYEMOTr0 M 3TAJOHHOTO CUTHAJIOB MOXKET BBICTYIIATh B
KadecTBe OOOOIIEHHOro mapamMeTpa Tpu oleHke Tpedopanuii KOO B KOHKpPETHOH TOUKe
NPUCOEANHEHUs MPOMBILIEHHOTO norpedutens. C ydeTroM 0COOEHHOCTEH 3JeKTPOINPHEMHUKOB
NPOMBIIIIJIEHHOTO NOTPEOUTENs], MOJKIIOUYEHHBIX K aHAJIH3UPYEMOH TOUKE MPUCOENUHEHHS], TIPU
NPOBENEHINH NMHTALIIOHHOTO MOJIEJIMPOBAHUS OLIEHUBAIOT JOMYCTUMYIO BEJIMYHHY OTKJIOHEHUS
MOAYJBHOTO 3Ha4YeHHs KO3(pQHUIMEHTa B3aMMHOW KOPPENSLUMH MEXIy JTAJOHHbIM U
AHAM3UPYEMbIM CHTHAJIAMH TPOCTPAHCTBEHHOrO BEKTOpa. Takas [OMyCTHMash BEJIHMYHUHA

OTKJIOHEHHMsI ~MOAYJBHOTO 3HaueHus Kkod(pduumeHra B3aUMHON  KOppPESIIMU — MOXKET



UCTIONb30BaThCSl B KAa4YeCTBE YCTABOUHOIO 3HAUEHHs, a €ro IMpPEeBbILICHHE BBICTYNATh Kak
JAMCKPETHBIN MPU3HAK HAPYIIEHHs TOMyCTUMOro 3Ha4eHus1 ododieHHoro napamerpa K23,

Bouucnenne koddduimeHta B3aMMHOH KOppeNSIIMU  TPOCTPAHCTBEHHOTO BEKTOpA
OCyIeCTBIIsIeTCs] B OJIoke 4 Koppessinuu ycrpoiicTBa (¢ur. 1), peaqusyrouero npenjiaraeMblii
croco0 aHaimM3a Ka4decTBa HJIEKTPUYECKOW PHEepPruu B Tpex(asHOW CHCTeMe MPOMBIIIJIEHHOTO
snexTpocHabxeHus. B kauecTse 0J10Ka 4 KOPPESILIMK MOXKET BBICTYIIATh YCTPOHCTBO LU POBOIt
bunbrpanuu  (uuppoBoi (GUIBTP), HUMIYJIbCHAS XaPAKTEPUCTHUKA KOTOPOTO COOTBETCTBYET
STAJIOHHOMY CHUTHAJTy IPOCTPAHCTBEHHOT'O BEKTOPA.

MrHoBeHHbIE 3HAUYEHHsI KOMITJIEKCHOTO KO3 PHLIHEHTa B3AMMHON KOPPEJSILIUU MTOTAF0TCS
Ha MOJYJib 6 NETEKTUPOBAHMUS AJISl TIOJTYUSHUST UX MOJYJIbHBIX 3HaYeHUH. MOy ibHbIE 3HAUEHHS
C BBIXO/1a MOIYJIsi O IETEeKTUPOBAHUS MTOCTYIAIOT Ha MEPBbIN BX0J 0JI0Ka 7 CpaBHEHUS], HA BTOPbIE
BXOJbI KOTOPOTO M3 OJIOKa 5 XpaHEHUs! Pe3yJIbTATOB MMUTALIMOHHOT'O MOJIEIUPOBAHUS [TOCTYIAET
YCTABOUHOE 3HAYEHHE, COOTBETCTBYIOLIEE IONMYCTHMOMY OTKJIOHEHHIO MOIYJIBHOTO 3HAYEHUS
KO3 PuULIEeHTa B3AUMHOMN KOPPEJSILMU AJIsl aHAJIU3UPYEMOM TOYKH TPUCOSTUHEHUS  TEKYLIEero
pexxuma. Ilo pesynbratam cpaBHeHHs GopMupyeTcs TUCKpeTHbIN nBonyHbIN curaan (0 nm 1),
UCTIONBb3YEMBbIHl 1T peaiu3ali MaTeMaTHYECKUX OMepaliii BLIOOPOYHOTO KOHTPOJIs B OJoKe 8.

B Onok 5 xpaHeHus pe3ynbTaTOB HMUTALIMOHHOTO MOZENUPOBaHMS yCTpoiicTea (dur. 1),
peanu3yroero crnocod aHajgn3a KadyecTBa 3JIEKTPUYECKONW 3HEPTUU B Tpex(asHOW cucreme
NPOMBILIJICHHOTO  3JIEKTPOCHAOKEHMs, MOocTynmaer HHGOpMAaLUs O TeKyIIeM peKUME,
BBIPQXKEHHAsl, HANpHMeEp, B BUAE HOMepa pexuma. Takas MHPOpPMALMs MOXKET IOCTYIaTh,
Harpumep, u3 SCADA-cucTeMbl WM U3 CHCTEM JUCIIETYEPCKO-TEXHOJIOTUUECKOTO YIIPABICHUS
CHCTeMOH 3JyieKTpocHalOxeHus1 (onepaTuBHO-nHGopMarmonHoro komiuiekca — OHMK). Howmep
pexxuMa ompenenseT TeKyIuil Habop yCTaBOYHBIX 3HAYEHMUH, BbIJABAEMbIX C BBIXOZOB OjioKa 5
XpaHEHUsI Pe3yJIbTaATOB MMUTALIMOHHOIO MOJIETHUPOBAHHs B OJIOK 7 CpaBHEHHUs] MPU aHAIHU3E
KOHTPOJIUPYEMBIX TOYEK MPUCOEAUHEHUS CUCTEMbI MPOMBILLICHHOTO 3JEKTPOCHAOKEHHS.
JIONOJTHUTENIBHO Ha BTOPOHM BXOA OJIOKa 8 MOCHENOBAaTEIBHOIO aHaIW3a C BbIXOma Oyoka 5
XpaHEHUsI Pe3yJbTaTOB HMMHUTALHMOHHOIO MOIEIMPOBAHMS [JIsl KAKIOrO peXuMa U TOYKH
NPUCOEAMHEHUS BBITAIOTCS MapaMeTpsl (BeHUUHBI k1, k2, a, b — BbipaskeHue (7)), HeoOXoquMbIe
ZJ1s1 BBITIOJTHEHUST KOHTPOJIbHBIX BHIOOPOYHBIX MPOLETYD.

C BpIxoma Onoka 7 cpaBHEHHs Ha NEpBbIH BXOA OJoKa 8 MOCIENOBaTENbHOTO aHAIU3a

MOCTYTaeT MOCIENOBATEIbHOCTh CIYYalHbIX BEIHUYUH (1, &, &n, ... 3mech &n — AMCKpeTHas

BEJIMYMHA, 3HaU€HUEe KOTopoi xapakrepusyeT KOO u coorseTcTByeT pesynbTaty aHanusa KOO B
TeKyI1il MOMEHT BpeMeHH. O003HaUNM uepe3 ¢ BEPOSITHOCTh TOTO, UTO ¢, MPUMET 3HaUeHue 1, a
3a1a4y KOHTpoJis (aHanmu3a) obobmeHHoro nokaszaresns KOO ceeneM k 3aade MpoBePKU TUIIOTE3bI

O TOM, YTO ¢ HE TPEBbIIIAET HEKOTOPOU 3aJaHHON BEJIMUYUHBI §'.
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ITpu anammze KO3 ¢ npumenennem nndposoit oopadborku curnanos (pur. 1) Ha 3anaHHOM
BBIOOPDOYHOM HHTEpBAJe BPEMEHH HMeeM OONbLIOW MacCHB MTHOBEHHBIX 3HA4YE€HUH
obobmenHoro mapamerpa K3D, mnocienoBaTesbHO MOCTyHAlOIKUX ¢ Bxoxa OJsioka 6.
IIpennonoxum, 4To 3HaUeHHe 00001IIeHHOro napamerpa KO3 B kakiblii MOMEHT BpPEMEHHU MOXKET
NPEBBIIATh MM HE MPEBBIIATh JOMYCTUMbIH TUANa30H 3HAYEHUIl (AMCKPETHBIN CUrHAN ¢, Ha
BbIXOZe Oyoka 7), W, B COOTBeTCTBUH C 3TuM, KOO B 3amaHHBIi MOMEHT BPEMEHH MOXKET
NPU3HABATHCS COOTBETCTBYIOIINM, WIIM HE COOTBETCTBYIOIIUM TPeOyeMbIM HOPMaM B KOHKPETHOH
TOYKE MPUCOCTUHEHUSI U B KOHKPETHOM pPeKUMe pabOThl CUCTEMBI dJIeKTpocHaOkeHus1. [Tprmem
3HaueHue ¢,=0, eClIM B TEKYLIHi MOMEHT BpeMeHHU TpeboBaHusi K3 cOOTBETCTBYIOT HOpMaM, U
&=1 mpu Hapymenusix TpeboBanmii k KOD. Ilpeamonokum, 4To mepeMeHHas ¢ O3HA4aeT
OTHOCHUTENIbHOE YHCJI0 MOMEHTOB BPEMEHH, KOTIa UMEIOT MeCTO Hapyuierus K93,

ITpumenutenpHO Kk cxeme (¢ur. 1) BemuumHa ¢, npuHuMaer 3HadeHwe O wmm 1 ¢
BepositHOCTIMU P{{:=0}= (1 — q) u P{{,=1}= ¢, rie ¢ — BEpOSATHOCTb CHUKEHUSI MOAYJIBHOTO
3HaueHns1 Ko3(puumeHTa KOppensuu HUXKE HOPMHPYeMOro (yCTaBOYHOIO) 3HAUEHHs IS
TEKYIIEro pekuMa (pyHKLMOHUPOBAHUS CHUCTEMBI IPOMBILIUIEHHOTO 3JIEKTPOCHAOKEHUSI.

I{enecoobpa3Ho 3a1aTh TAKyIO BEIUYHHY ¢', YTOOBI NPpH ¢ < ¢' TPUHIMAJIOCH PEIIEHHE O
cootBercTBUM TpeOoBaHusM KO3 Ha BceMm BBIOOPOYHOM MaccuBe (MHTepBase) HaOMIOAEHHH, a
IpH ¢ > ¢' — COOTBETCTBUE TPEOOBAHUSAM HE BBITOJIHSAJIOCE.

OTrmeTuMm, dYTO HeNpepblBHAs MPOBEPKA COBOKYITHOCTH BBIOOPOUYHBIX 3HAUEHUI
o0obmenHoro mapamerpa K292 Bo Bcex TOUKax NPUCOEAMHEHUS CHUCTEMbI MPOMBIILIEHHOTO
AJIEKTPOCHAOKEHHUS 3aTpaTHA MO BpeMeHU H TpeOyeT OonblMX (PMHAHCOBBIX 3aTpaT, a MOPOH U
HeLenecoo0pa3Ha, UCXOI U3 CXEMHO-PEKHUMHBIX YCJIOBUH. [l OpraHH3aluy paroHAIbHOTO
IUlaHA TPOBENEHUs BbIOOpOYHOro anajgm3a KOO HeoOXOomMMO yCTaHABIUBATh PUCKH,
XapaKTepHbIE AJIs1 HEPABUIIbHOTO TPUHSITHS PELICHHH.

Yurem, uto npu g = ¢' KOO Haxomurcs Ha rpaHulle AOMYyCTUMOIO U HE BaXXHO KaKoe
peumenne mpuHUMaTh. Ecmu ¢ > ¢, TO nenecooOpa3HO NMPHHUMATh PEUICHHE O HAPYIICHUH
TpeboBanuii k K33, npudem ¢ yBenHMUeHHEM ¢, YBEJIUUNBAETCS M CTETEHb LeIeCO00Pa3HOCTH.
Ecnu g < ¢' cuntaem, uto K33 HaxoguTCst B JOMYCTUMBIX MPEeNax, a CTENeHb YBEPEHHOCTH MPU
5TOM YBEJIMYMBAETCS C YMEHBLICHHEM (.

B crnydae, ecnn ¢ HE3HAYUTENBHO OTIIMYAETCS OT ¢', TO BEJIMYMHBI OIIUOOK B MPUHITHU
peweHuii orHocutenpbHo KOO HeBenuku. IloaToMy BO3MOXKHO 3a7jaHMe TaKUX BEIMYUH ¢o U (1
(go< g u q1> ¢'), uTO IpUHSTHE pelleHus U HeHaexkameM KO3, npuBoasiimeM K ymepdam 1ist
NOTPeOUTEISI, PACCMATPUBAETCSI TOJBKO TOTA, KOT/A ¢ > 1, @ IPUHATHE PELISHUS O HaJJIe)KaIleM
K33, He npusosimeM k ymepOam, koraa ¢ < go. [Ipy 3HaUe€HUAX ¢, HAXONAIIUXCS B AUANIA30HE
OT ¢o 10 ¢1, HUKAKO€ peLIeHne He TPUHUMAETCS.
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Ecnu 3amanel 3HAUEHMS g0 U ¢1, TO AOMYCTHMBIH PUCK, CBA3aHHBIA C TPUHITHEM HEBEPHBIX
pEeLIeHNH, ONPEAeNAeTCs CISAYIOLUIMM 00pa3oM:

—  BEPOSATHOCTb KJAcCU(UIMPOBATh OTKJOHEHUs mokaszarenedd KOO He pomwkHa
NPEBBILIATH MPEBAPUTENBHO 3aJaHHYIO BEJIMUNHY &, KOTTa g < qo;

—  BEPOSATHOCTh KJIACCU(UIMPOBATh OTCYTCTBHUE OTKJIOHEHWH mokasarened KOO He
JOJDKHA TPEBBIIATH MPEABAPUTENBHO 33JaHHYIO0 BEJIMUNHY £, KOTAa ¢ > q1.

CrnenoBareibHO, PUCK HEMPABHJIBHOTO MPHHATHS PEIISHHH OMPENeNseTcsl YeThIPbMsI
BEJIMYMHAMH. o, ¢1, @, f. BbIOOp 3THUX BEJMYMH peaTu3yeTcsi CTATUCTUYECKUMH METONAMH,
Harpumep, ¢ noMoueko Tabduty, rpadukos u ap. [Baaen A. ITocnenosarensublii anamus. [lep. ¢
anrn. — M.: ©usmarruz. 1960. — 328 ¢.]. OgHakKO B COBPEMEHHBIX YCIIOBHUSIX LIeJIecOOOpa3HO
OIpeNeNIeHNe BEJIMYHMH o, ¢1, O, f Ha OCHOBE peajn3allii UMHTALHOHHOTO MOJEIHPOBAHUS
CHCTEMbI MPOMBILUIEHHOTO 3JIEKTPOCHAOKEHHUS! B PA3JIMUHBIX CXEMHO-PEKUMHBIX YCIIOBUSIX, B
TOM 4HCJIe IPU OTKJIOHEHUAX nokasareneil K32 or HopMupyeMbIX 3HAaUeHUI.

B Gnoke 8 mocnenoBaTenpHOro aHamM3a peannsyercss OMHOMHAIbHAS CXe€Ma UCTIBITAHUH
[TOCT P 50779.70 — 2018 Craructudeckue meronsl. [Iporenypbl BBIOOPOYHOTO KOHTPOJIS 11O
anbTepHaTUBHOMY npusHaky. Beeaenue B cranaaptel 'OCT MCO 2859], cornacHO KOTOpO#i O
pesynbraTaM (UKCAIlMM BENWYMHBI ¢, OCYLIECTBISIETCS TpoBepka rumore3 [Bambg A.
IlocnenoBarenbubiii ananus. Ilep. ¢ anrn. — M.: @usmarrus. 1960. — 328 c.]

Ho:q=qonHi:q=q, 3)
7€ ¢o U 1 — 33a[JaHHbIe KPUTUYECKHE YPOBHHU BepOsTHOCTEN 1uist ananm3a KO3, npuuem qo < q1.

B kaxpgeii Tekymuii n-plii MOMEHT aHanmu3a mnokaszareneii KOO umeem ciydaiinyro

BEJIMUUHY ¢, 3aKOH PACIPENEICHIsI KOTOPOH COOTBETCTBYET BBIPAKEHHIO
P& =q-1-9'", €
rae ¢ npuHuMaet 3HadeHus O wim 1.

JUIs IPUHATHST PEIIeHUs] PACCUUTHIBAETCS OTHOLIEHHME MPABIONONOOUs 7, KOTOPOE Ha
n-oM mare ananuza KO3 npuHumMaeT Bujg

M (&1, ., &) = [P(S1; qUyp(&2; qu)..p(Sns )] 1 [P(S15 qo)p(S; qo) .. p(&n; qo)] =

=(q/ qo)”" - [(1 - q) / (1 = go)]" =", (5)
rae Dn — ciydaiiHasi BETMUMHA, XapaKTePU3YIOImas CYMMapHOE YMCIIO OTKJIOHEHUH MTHOBEHHBIX
3HaYeHHH MonyJssi Kod(pduumeHTa Koppeiasiuud OT HOPMATHBHOTO 3HAYEHHUS JUIS TEKYINEro
pexuma, Dn=4+6+ ..+ &

Ilycte dn — 3HaueHwWe ciny4aiHOW Benu4mMHbI Dn, Torna obnacth, B Ipeaenax KOTOPOH
UCTIBITAHUS MIPOAOIDKAIOTCSA U TIOCJIEA0BATENIbHOTO KpuTepusi Banbna, Oyner omnpenensTbest
HEpPaBEeHCTBAMHU

B<(q1/qo)y™ [(1 —q1)/ (1 - qo)]"" " < A4, 6)
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rne A= - pa;, B=p/ (1 —a), a u f — ommubku nepsoro u Broporo pona [Bampa A.
IMocnenoBarenbHbiii aHanus. Ilep. ¢ anrn. — M.: ®@usmarrus. 1960. — 328 c.] (B TepmuHax
MPOU3BOACTBEHHOI'O KOHTPOJIsI — pUCKH noctasiuka u norpedurens [[TOCT P 50779.70 — 2018
Craructuueckue meronsl. IIponenyps! BBIOOPOYHOrO KOHTPOJIA MO albTEPHATUBHOMY IIPU3HAKY.
Beenenue B crannaptel OCT MUCO 2859]).

ITocne HECNOXHBIX MaTeMaTHYECKHX MpeoOpa3oBaHuil BelpaxkeHue (6) MoxeT ObITb

NPUBENIEHO K BHUIY

kin—rlyb<dn<k'n-+ kz‘a, (7)
rmea=mA>0,b=—InB>0,
ka=1/In[q(1 —qo)/ (1 —q1)qo); k1 =kain[(1—qo)/ (1 —q1)]. ®)

IMocnenoBarenbHbIe UCTIBITAHUS TPOAOJIKAIOTCS Tpu coOmoaenuu yciosus (7) (T.e. oba
HEPAaBEHCTBA BBITMOIHSIOTCS) M MPEKPAIIAIOTCS HA TOM IIare MpoLeaypbl KOHTPOIIS MOKa3aTesel
K33, kornma Hapymaercs: modoe u3 HepaBeHCTB. HapyleHne 1eBoro HepaBeHCTBA MPUBOANT K
NPUHATHIO TUNOTE3b! Ho: ¢ = qo, a HApyIIEeHHe MIPaBOr0 HEPABEHCTBA — TUIOTE3bI H1: ¢ = 1.

Ha mnockoctu Habmopenuii (n, dn) rpaHULbI, XapaKTepU3YIOLIHE OOJACTH TPUHSTHS
TUITOTE3, 0003HAYAKOTCS MPSIMBIMU JTHHUSAMU (ur. 2):

dn = ki'n — ky'b — rpaHUYHasA NIpsiMasi A OOJIACTH MPUHATHUS TUNOTE3BI Ho;

dn = ki'n + ky:a — rpann4Has npsMast 111 00JIaCTU NPUHATHS THIIOTE3BI 1.

@ur. 22,06 WIITIOCTPUPYET MPOLIECC MPUHATHUS PELIEHHSI IPU ITOCIEI0BATEIbHOM aHAIN3E C
oMo 00o0menHoro napamerpa K93: ®ur. 2a — mporecc NociaeoBaTeNbHOTO aHAIN3A,
3aKaHYMBAIOIIUICS NPUHITHEM ruIoTe3bl /H1; a @ur. 26 — npuHsTHEM TUNOTE3BI Ho.

PesynbraTe! ananusa nokasateneit K93 BeIpaskaroTcsi B 3HAUEHUSAX JUCKPETHOIO CUTHANA
¢ BbIXxo#a Oyoka 8 mocnenoBaTenbHOro aHanu3a. [1osiBlIeHHEe €TUHUYHOTO CHTHAJla C BBIXONA
Onoka 8 cBHIETENBCTBYET OO0 OTKJIOHeHMH mokaszareiedr KOO OT HOpMUpPYeMbIX 3HAYCHHH,
KOTOpbIE MOTYT NPUBECTH K BO3HMKHOBEHHIO VINEpOOB y moTpeduTens, U HEOOXOAMMOCTH
NPUHATHS Mep M0 BoccTaHoByeHH0 KO3,

Takum 0O6pazom, JOCTUTAETCS 1Ie]Tb U300 PETeHHUS, 3aKJTFOYAI0IAsCS B pa3padoTke crocoda
aHaJIN3a KaueCTBa SJIEKTPUIECKOH SHEPTHH B TpeX(Pa3HOH CUCTEME, PEaTU3YIOIIETr0 BEBIOOPOYHBIN
KOHTPOJIb, & TaKXK€ YYMTHIBAIOLIETO KOMIUJIEKCHOE BO3IEHCTBHE COBOKYITHOCTH OTKJIOHEHUH

nokasareneit K929 Ha GyHKIMOHMPOBaHNE KOHKPETHOT'O MMPOMBILIIEHHOTO TIOTPEOUTEIISL.
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®Dopmya n300peTeHust

1. Cnoco06 aHamu3a KadecTBa OJJIEKTPHUUYECKOW OSHepruu B Tpex(dasHoil cucreme
NPOMBIIIJIEHHOTO  3JIEKTPOCHAOKEHMsI, COAEP’KAIlMi  3Tambl, HAa KOTOPBIX: HU3MEPSIOT
COBOKYIIHOCTb  3JIEKTPUYECKUX BEJIMYUH, IIPU O5TOM COBOKYIHOCTb COAEPKUT OJHY
HJIEKTPUYECKYIO BEJIMUUHY Ha KOKAYIO a3y, GOpMHUPYIOT MPOCTPAHCTBEHHBIN BEKTOP HA OCHOBE
MOMEHTAJIBHOTO TPEXMEPHOr0 IMpeoOpa3OBaHUsI COBOKYNMHOCTH M3MEPEHHBIX 3JIEKTPUYECKUX
BEJINYMH, TEKYLIYIO COBOKYITHOCTb KOMIUIEKCHBIX MIHOBEHHBIX 3HaU€HHH MPOCTPAHCTBEHHOI'O
BEKTOPa HOPMHUPYIOT B 33JAHHOM CKOJIB3SI1L[EM OKHE, OTJINYAIOIUNICS TEM, YTO BBIXOIHOM CUTHAJ,
XapaKTEePU3YIOIUH pPe3yJIbTaThl aHAJIM3a KauyecTBa SJEKTPUYECKOH SHEprum B Tpex(aszHOU
CHCTEME TPOMBIIIIEHHOTO 3JIEKTPOCHAOKEHUS], (OPMHPYIOT HA OCHOBE BBIOOPOYHOT'O KOHTPOJIS
MO aJbTePHATUBHOMY IPU3HAKY JJIsl Y€ro MCMHOJBb3YIOT NUCKPETHBIM CUTHAJ, MOJy4aeMbId IO
pe3yibTaTaM CpaBHEHHS TEKYIIEro 00OOIIEHHOro mapaMeTpa KauecTBa SJIEKTPUIECKON SHEPTUN
C €ro HOPMHUPYEMBbIM 3HAYEHHEM, B KAaueCTBE TEKyLIero oOOOIIEHHOro mapaMerpa KadecTBa
SNEKTPUUYECKOW HHEPrUH  BBIOMPAIOT MOAYJbHOE 3HaueHHe Kod3(pduuueHTa B3aUMHON
KOppeNsALMY, MOJy4aeMOro MpH COMOCTaBICHUU B CKOJIB3SIIIEM OKHE TEKylled COBOKYIHOCTH
KOMIUIEKCHBIX ~MTHOBEHHBIX 3HAu€HUN MPOCTPAHCTBEHHOTO BEKTOpa U  AHAJOTHMYHOM
COBOKYITHOCTH  KOMIUIEKCHBIX ~ MTHOBEHHBIX 3HAU€HUN  IPOCTPAHCTBEHHOI'O  BEKTOPA,
COOTBETCTBYIOIIEH CUMMETPHYHOMY TpeX(pa3HOMY CHHYCOMAAIbHOMY CHUTHaiy 4actotsl 50 I'm,
HOPMMPOBAaHHOE 3HauUeHHe 000OIIEHHOro apaMeTpa KauecTBa 3JIEKTPUUECKON SJHEPTUH, a TAKXKe
nmapameTpsl JUId  pealu3alud  BbIOOPOYHOrO KOHTPOJIS IO allbTepHATUBHOMY IPU3HAKY,
ONpEeAesAT MO pPe3yJbTaTaM HMMHUTALMOHHOIO MOAEIUPOBAHUS CHUCTEMBbI MPOMBILLIEHHOTO
JJIEKTPOCHAOKEHUSI C y4YeTOM pEeXHMOB pabOThl BJIEKTPONPHEMHHUKOB IPOMBIIIIEHHOTO

noTpeduTes.
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OTYET O TIATEHTHOM ITOUCKE  |Hovep espasutickoii sassku:
(cratsst 15(3) EAITK 1 npaBusio 42 ITaTeHTHON MHCTPYKUHMH K

EATIK) 202292951

A. KTACCHOHUKALIMS [TPEAMETA U30BPETEHUS:
GOIR 19/00 (2006.01)

Coryacho MeskayHapoaHO# aTeHTHOR knaccuuxannu (MIIK)

b. OBJIACTD ITOMCKA:

[IpocMOTpeHHas T0KyMeHTauus (CHCTeMa knaccuduxauuy ¥ unaexcsl MITK)

GOIR 19/00, 25/00, 21/06, H02J 3/00

(DeKTpOHHAs 6a3a JaHHBIX, HCIIOB30BABLIASCS TpU NOUCKE (HazBaHUE 6a3bl U, €CIIH, BO3MOXHO, HCIMOJIb3YEMBIE NIOMCKOBLIE TEPMHHBI)
EAPATIS, Espacenet

B. IOKYMEHTBI, CYHUTAIOILLIMECS PEJJEBAHTHBIMU

Kateropus* CcBUIKH Ha IOKYMEHTBI C YKa3aHHEM, TI€ 3TO BOIMOXHO, PEIICBAHTHBIX YacTeid OtHOCHTCS K MyHKTY Ne

A RU 2 775 150 C1 (PEJEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJDKETHOE OBPA30OBA- 1
TEJIbHOE YUPEXJEHHWE BBICILIET'O OBPA30OBAHU S «HHXXETOPOJACKHM FOCY-
JIAPCTBEHHBIM TEXHUYECKUWA YHUBEPCUTET UM. P.E. AJIEKCEEBA» (HI'TVY)),
28.06.2022, dopmyana, dur. 2

A RU 2 741 269 C1 (DPEJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJXKETHOE OBPA30BA- 1
TEJIbLHOE YUPEXEHUE BbICIIETO OBPA3OBAHUSA «HUXXETIOPOJICKHI I'OCY-
JIAPCTBEHHBIN TEXHUYECKHH YHUBEPCUTET UM. P.E. AJIEKCEEBA» (HI'TY)),
22.01.2021, popmyna, dur. 1

A EA 200100561 A1 (HAYYHO-UCCJIEAOBATEJIbCKOE PECITYBJIMKAHCKOE TTPE/I- 1
[TPUATHUE «<HUU CPEJCTB ABTOMATH3ALIMH ), 31.10.2002, pedpepar

A US 9 625 503 B2 (SCHNEIDER ELECTRIC UNDUSTRIES SAS), 18.04.2017, pedepar, ¢ur.2 1

D NOCICAYIOUINE JOKYMEHTHI YKa3aHbl B IIPOJOJDKCHUM

« «T» - Gonee No3aHHI ROKYMEHT, ONYGIMKOBAHHBIA MOCNE AaThl IPHOPHTETA 1
OcobEIe KATErOPHH CCHUIOYHBIX JJOKYMEHTOB:

«A» - IOKYMCHT, ONpeienstonuii oGIMi ypoBEeHb TEXHUKH TIPHBEACHHBIA 13 NOHMMaHKA W306peTenHs
«D» - IOKYMCHT, NIpUBE/ICHHBIH B €BPA3MiicKoil 3asBKe «X» - IOKYMEHT, uMeIoLuMii HauGoiee GM3KOe OTHOWEHNE K NIPEAMETY NOKCKa,

E» - 60lee panHuit IOKYMEHT, HO OTyGIHKOBAKHBIH Ha AATY NoJAYH TNOpOYALIMA HOBU3HY WM H300PETATCIbCKUIi yPOBEHD, B3ATHIi B OTAENLHO-

Copasuticiolt saspa ik ocic Hee Y» T erommmit HauGosee GNIM3KOE OTHOIIEHHUE K MPEMETY IOHCKA
«O» - IOKyMEHT, OTHOCAWMIACA K YCTHOMY PACKPBITHIO, 3Kcrlonupo- | €Y - AOKYMCHT, UMeioly noofee on PCAMETY h
BAHHIO 1 T2 nopovautuii H306peTaTeNbCKH YPOBEHD B COYETAHMM C APYTHMH JOKYMEH-

"P" - IOKyMEHT, OIyGIMKOBAHHEI 10 NATHI 10Ja4H EBPA3NIACKOH TaMH TOH 2K KaTeropiy

3aABKH, HO NOCIIe 1aThl MCAPAMIHBAEMOr0 NPUOpHTETA" «&> - HOKYMEHT, SBISIOWNACA NATEHTOM-2HATOrOM
«L» - IOKYMEHT, NpHUBeeHHBIH B APYrHX LENAX

Harta npoesenns narentoro noucka: 01/02/2023

VIOTHOMOYEHHOE JINLIO:
HauanbHUK oTa€1a MEXaHMKH,
(QHU3NKH M IEKTPOTEXHUKH
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