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FOCT IEC 61188-1-2—2013
Mpeancnoeue

Llernw, OCHOBHBIE NDWHUWNE W OCHOBHOR MoOpRJOK NpopedeHns pafoT no  Mesrocy3apcTREHHON
cTaHaapThaause  yoTasoenedsl MOCT 1.0—592 «MewrocygapcTeeHHanA CHUCTEMA CTAHOARTHIAUMK. DCHOBHBIR
nonoseHns: W TOCT 122009  «MewrocynapcTeeHHan cHcTeMa CTaHgapTiaaddd. CTaMdapTel
MEMIOCYJADCTBEHHBIE, MNPABMNG H PeROMEHZAUMM MO MENMOCYOAPCTEEHHOR cTadgapTHIaudd. [lpaexna
paapaboTrM, NDMHATHA, MTEHMEHEHNA, CDHOBNEHWME ¥ OTMEHE!:

CeageHuA o cTaHgapTe

1 NSOroOTOBNEH HekomaepHeckn 0BoasosaTenbHER YacTHeIM yHpesiesnes nHopas nHme epHan
weonar (HOYY «HMLU=) #a oCHOBE BYTEHTHHMHOND NEQEB0OOA HA DYCCKAR Alblk, YE3IAHHOMD B NyHKTE 5
CTaHdapTa, KoToOPRIA Beinonded POCCHACKDR KOMUCCHER JkcnepTor MOKTH 91

2BHECEH TexHd4eckdsd KOMATETOM Mo cTandapruzaugws TK 420 «bajoBble HECYLUME KOHCTDYELIMM,
NEYATHENE MNaTel, COOPES W MOHTaN INSKTDOHHBE MOgymeds

3 MPHWHAT MesrocyZapcTREHHEIM COBETOM MO CTAMGEDTHIAUWN, METRONOMW W CepTHgMEaLWKA (NpOToKoN
o7 14 monbpa 2013 r_ ke 44)

3a NpHHATWE CTAHOADTA NPOrONOCOBANA;

Kpathoe HEMMEHOSEHHE CTRAHEI Kog cTpadw CG:Eﬁiﬁi:?;::;T; ok
nix ME (WSO 3166} 00447 no ME (WSO 3168} 00487 N0 CTAMAEDTHALHN

bBenapycs BY Focerangapr Peenyimem benapyee

KHpriana G KniprerscranaapT

Focous RU Foccranmapt

4 MNprkaaom PegepansHOre aredTcTEa No TEXHWYECKOMY pPEerynUpoBaHWe | MeTponorid oT 16
ceHTAGpA 2014 roga Me 1105-CcT MemrocyaapcTeeHisi ctawgapt TOCT IEC 61188-1-2—2014 eeened B
OBHCTEME B KA4ECTEE HAUKROHANBHOM cTaxgapta Poccriackon Pepepauuw ¢ 1 mapra 2015 roga.

o HacTosWWA cTaHdapT WOeHTHYeH MexayHapogHoMy cTadgapty IEC 81188-1-2:15898 Printed boards
and printed boards assemblies = Design and use - Pant 1-2: Generic requirements - Controlled impedance
(Mnatel nedatHee 1 chopkd nedatHex NNat. KoHCTpYKELKA W HazHadYerne. YacTe 1-2. OBwre TpeboBaHMA.
Parynupyamos NONHOE CONPOTHBNEHWE)

Mepeeon ¢ aHMMARCKOND A3bika (enl.

MesayHapolusid cTadapT paszpaborad TexHdYeckdsd KOMHTETOM N0 cTadgaptuaadds [ECTC 91
& TEXHONOMMA COOPKM ANekTROMHONS CE0pYQ0BAHMA R MEMIYHADOOHOH INEKTPOTEXHMYECKDR KoMHucckn (IEC).

HawmeHosaHye CTaHdapTa WIMEHEHD OTHOCWTENBHD HAWMEHOBAHWA YEAIAHWHOrD MEMOYHAPOOHOTD
cTaHdapTa gnAa NpHesderns B cooTeeTcTEMe C TOCT P 1.5 (nykkr 3.5).

OdhypaneHee  IKISMNNAPE  MENOYHADOGHOND CT2HO3PTa, Ha OCHOBE KOTOQOro  MNogroToBAEH
HACTOALIKMEA MEMrocy apcTEeHHBIN CTAaHOApT, ¥ MEKOYHAPOLHBX CTAMOAPTOR, HAa KOTOPBIE OAHE! COBINEM,
WMEBKTCA B HALWOHMANbHEX SPraHax No CTaHgapTHIALWH.

B pazgens «HODMATHEHLIE CChINKWR W TEKCTE CTAHOAPRTA COLIMKWM Ha3 MENOYHADOOHBIE CTAHAADTbI
AKTYANMIKpoBAHEI,

CTeEneHs COOTBETCTEHA — MaeHTHYHas (1DT).

& BBENEH BINEFBLIE
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rocT IEC 61188-1-2—2013

Hughopmauua 00 UaMBHEHUAX K HacmoAlesy comardammy nyanukyemcs e  exezodbomM
UNGHODMALUGMHOM YRAIAMens «HayuoHambkbie cimandapmeis, 8 MEKcm UIMaHenuld o Noapador = 4
EWEMECAYHOM UMDODMaUUCHHOM yRalamens  sHauuoHankHee cmandapmeis. 8 chyYae nepecMompa
{zamenel] WAL OMMEHE  HECMOSWeso cmaddapma coomasmomayviolges peedomnesue  6ydem
OMYAIUEORAHD 8  EXEMECAYMOM WDopMaLuoMHos  Vkazamens aHAYUoRSNEREE  Candapmes.
Coomeemomayrilas uHghopMayus, veedoMmeHue U MEeKcmsl DAIMELLEMCA MaKKe & urgbopMayLorrold
clomere obLEss NToNeE208aHUA — He cihullaneHonm catime Dedepansnost S20HIMGMEaa No MEXHUSECKOMY
LESYIUPORAHLN [ MEMDORDAULE & Camu MumeapHem

1 Cramnapraahops, 20014
B Pococwhckeld Pepepadvy HACTOAWWA CTAHOAPT HE MOEET GLTh NONHOCTEK WA 4acTHYHO

BOCNpOM3IBENEH, THPaMKPOBaH M pacnpocTpaHeH B KadecTee PHUWaneHOro Wagadda Ges palpelleHnA
PegepansHoro areHTCTEA N0 TEXHWHECKOMY DeryMHPOBEHAID K METPOROr-
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rocT IEC 61188-1-2—2013

BeegeHwe

KoMNoHOBKE JMEXKTPOHHLIR YCTROWCTE BCEMGa PacCMATpWBaNach © MEeXaHWM4SCHDN TOYKW apeHKA.
KoscTpYELMA INEKTPOHHEIX KOMNOHENTOR YCNOMHASTCA, TAK KaK NOCTOAHHD PACTYT CROPOCTE NEPEKNCYEHNA
INEBMEMTOD W NMOTHOCTE WX PAIMELEHKA HE KPHCTAanne. 3JNeKTpOoHHLIE INemeHTsl WMelnT Bonbewoe
KOMWHECTBD CBRIGA OaMe NpW yMEHRWEHWW pasMepos. HTobkl B MaKECHMaNEHOR CTENEHKW HCNONb30BATR
BOSMOWHOCTA  BRICOKOH MNOTHOCTH M CHOPOCTH  MepesioyYeHWA  COBOMHEHWR DBHYTDH  INeKTPOHHOMD
INEMENTA, NPOEKTHPOBAHHE W WITOTORMEHHE W3ZEnWA HeoGRogWMO BECTH © YYeTOM IMEeKTPOMErHWTHBIX
REMEHWA, CONPOBOMOADWME NpoXoKJeHwe curHana. [evartHee nnatel © KOHTPONAPYEMBIM BOMHOBBLIM
CONPOTHENEHWESM — 3TO COCTABMAR YacTh YESIAHHON KOHLESMUHM,

MpoSkTHPOBAHWE PAIMELLEHHS KW KOMMYTALWKW JNSKTPOHHLIX KOMNOHEHTOR OCYLWEeCTENANOCE ©
MOSAUMKA  MEXAHMKK, BEOM03 pelWandce BONPOCK Macckl, O0bema, MOoWHoCTed, OopMbBl, a Taoke
ANEKTOWYECKHE LENed, B COOTEETCTEMKM C Tabnuvuel coslduHeHdA. TTpW 3TomM JNEETDHYECEWE NPOBOLHMKK
AnA nepedadd CWHANOE PacCMaTpHBANWCE TOMbLKD B OTHOWEHWW HECRONekMX axkTopoE, TaKWX kak
oOECNEHEHHe KOHTAKTA MEMOY BLBOOIMA INeMEHTOE, HEoDXoOUMOrD CEYEHWA NPOBOOHHKSE, ohecneyaHua
32I0OPCE ONS NpegoTEDaWEHnA KOpoTHORS amMeikanwma. Kpome obecneseHnA HAOEWHOCTW KOHTAKTOR
INEETPMYECKONA UENK, ANEKTRHYSCHHME XADAKTEDHCTHEN HE SEMANKCE GCHORHBIM NPESMETOM PACCMOTDEH A,

Yonesu nonynpoacgHUEOBLIX (MHTEMDaNEHBIK) TEXRHOMNOMAR NPWEENK K CO33HWI0 MHTEMPanbHER CHEM G
BEICONOH CRODOCTLEY HAPACTAHWA CHMHAMNG, KOTOPLIE KOMIOHYICTCA B INeKTPOHHLIX YCTROHCTEAX BuICOKOK
MAoOTHOCTA. [nA  gocTisednA Hanbonswel addperTBHOCTA paboTel Tawkwx yYoTPOACTE  Heobxoguso
NEMMEHATE  TEXHOMOMMKD, OoDecnEYMBadlly CO30AHKME  MEMCOEOWHEHWA BRICOKOR NNOTHOCTH ©
FITYHLLEHHBIBMY SNERTRMYECHAMA XaparTeprcTHEIMA.

Cpeol MHOEECTEA Npobnem CHCTEM, CBAZAHHBIX © BRICOKOCKOPOCTHOW uddipoBol obpaboToR,
SONBWE BCEMD BHUMAHKE NEMXCOMTLECE YASNATE MERCOEJMHERMAM. T4eBMOKD, 4To Korga OecTpodsicTeME
CHCTEMEB BO3PACTAET, MEMCOSQWHEHWA, a CNEJOoBaTeNkHO, KOMNOHOBKA INEMEMTOE W NeYaTHbix nnart
CTAHOBATCA Y3KMM MECTOM, JaMmegnawlwiuM paboTy cuctesel. B vorpolcTeax va 100 K ammuTepHo-
CEAIAHHON NOMMEE 3308pMKa B MEMCOSOWMHEHWMAX CHOTeMBl COCTABNAET NodTH 53 %. KMOM-cTpysrypa,
CHHTAACKE MEONEBHHON, KCNONBIYETCA B TAKTOBOM MEHEPATOPE YCOTROWCTRE Ha dacToTe chwsiwe 100 MMy, B
TEKKE CNyvasy NpoSnemMol ABNABTCA HE TONBEC IBOS0MKS, HO W 3ATYXaHHE CUIHANa NpW MCNoNLICEAHKK
BunonApHsx,  KMOM-cTpyeTyp  W3-33  HW3KWYX  YPORHESE  MOWHOCTH,  aMiiWTyasl  (HANPAMEHWA),
MOMEXOYCTORSMBOCTIA
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rocT IEC 61188-1-2—2013

M E X T OCVYODAPCTEBEUHHU B H ¢ T A HAOAPT

NEYATHEIE NNATEI 4 NEYATHEIE ¥3Nkl.
NMPOEKTHPOBAHME WM NPMMEHEHME
Yacrte 12
O6wwe Tpebosanua. KenTponvpyemos BONHOBOS CONPOTHBNEHKE

Frimted boards and printed board assambliss. Dasign and usa.
Part 1-2. Genenc ragquiremeants. Condrollad impadance

HDara egegedns — 2015—03—01
1 OBnacTe NpUMMEHEHUA

HacToAwmiA cTadnapT npeaqazdaseld OnA KMCnonNeInsaHWR paipafoTdMkamy CXEM, KOHCTOYKTORaMK
NEYaTHEDN YINos, WITCTORBWTEMNAMKM NEYaTHEX NMNaT @ NALAMA, OTEEYAKWMMKE 38 cHafMedne, ONA Toro
4Tofkl OHM WMENA OBWes NPEACTABNEHWE O EAWO0oM HAMNDABNEHWW DEATENEHOCTH. Lens coiagadws
NEYATHOND Yana COCTOWT B NEPE0EYE CHIHANE OT HOMIOHEHTA K KOMOOHEHTY (OOHOMY MW HECKDNBKAM)
NoOCPEacTEOM NEORCAHMEE. BrICTpODERCTEYVIOWME paipafoTid ONpEOenAKTCA Kak paipafoTiy, B KOTODGLIX
CHONCTEA COBQMHEHMA JAMETHD BNHAIOT HE NAPAMETDEl CXEMEl ¥ TREEYRT 0coBEHHOrD PACCMOTDEHWA.

2 HopmaTHBHbIE2 QOKYMEHTLI

ONA ApHMEHEHKA HACTOALEND CTAHJapTa HeoBXoOWME CHeOYKiLKe CobNOYHBE O0KyMeHTe. Ona
OATHROBAHHLIX  CChIMOK  NPUMEBHRIOT  TOMRKD YEEIAHHOE WH3IOAHWE CORMOYHOTS  dokyseHTa.  OnA
HEOATHPOEAHHEE CORINOK NPHMEHRIOT NOCAEOHES WAOAHWE CChINOYHOND OOKYMEHTa (BKMKMAA Bce ero
M3 EHEHARA].

IEC 61182 [Bee 4acTw) Printed boards — Electronic data description and transfer ([evaTtHele nnaTe.
Ondcadie W Nepegadqa anekTpoHHLIX JaHHBX)

IEC 61182-1:1994 Printed boards — Electronic data description and transfer = Part 1. Printed board
description in digital form (MedYatsele nnatel. Ondcadde W Nepegada ANekTpoHHBIX OadeX. HacTes 1.
Onucadue Ne4artHon nnaTel B yhposoh dopmea)

IEC E1189-3:1997 Test methods for elactrical materials, interconnection structures and assemblies -
Fart 3. Test methods for interconnection structures (printed boards) (MeTogbl MCNBITAKAA ANEKTRHYECKAX
MATEPUANDE, NEYaTHLIX NNAT W JPYITHUX CTRYETYP MEXMCOESMHEHWEA W MNedYaTHex yanoe. Hacte 3. Metogm
HCNBITAHKA MaTEPHANOE ANA CTRYETYVE MEXCOoSIMHEHKA (NedaTHex nnaTt)}

3 KpaTtkMil 0630p KOHCTPYKUMHA

3.1 Beibop KoMnoHeRTa

CeMERCTBa KOMIOHENTOB COIAEMTCA Ha OCHOBE PAIHBIN CHEMOTEXHWHECKHK PeLLGHHE Tamdx kak T T,
TTN ¢ gcgami WoTtkw, KMON-CTEYETYER, 3MATTEPHO-CEAIAHHAR NOTHES, TEXHONGIMA Ha OCHOBE apoeHWg
rannKua, B peaynsTaTe wero oHK obnagasmsT cneundiidHER Hatopon TpeloBaHni K MOWHOCTH, OHanaioHy
pabodMx TEMNEPATYD, NNOTHOCTH YNAKOBKWM INeMEHTOR Ha KPWCTANME, BXOOHBIM CONPOTARNEHHEM K
BRIXOOHEM CONDOTHUBNEHWMA, MOPCrOBRIM YPOBRHAM CHIHaNA, YYBCTEBMTENEHOCTH K NOMEXaM, KO BReMeHi
coabateiBaHKdA, W ERYTH3HONA NepegHero ¥ cnadd. Bo MHOMMX YOTPORCTBAX HCNONbIYIOT CMEWaHHYI0
TEXHONGTWIO, KOTOa MOHTAX HA NOBEPXHCCTE NNaThl W B OTEEPCTMA OCYLUECTBNAETCA © WCNONBIOBAHMEM
komnoHeHToR Ha ocHoae TTH, KMOM-cTpykTypal, IMATTERHO-CEAIAHHON NOTHEK. 370 MoxeT noTpebopate
PAEIHOH WHPHMHEl NPOBOAHWKCE (N8 oOecneqYesHdd BONHOBOTD CONDOTHBNEHMA) HA OOHOM W TOM e Cnoe
MhaTsl WNM B ESYECTEE KOMOPOMWCCA OOHOR NDOMEXRYTOUHOM WHPKMHE, OOECNedMBaKWER OonyCTHMoE
IHAYEHHME ONA PEANHYHEE CEMEACTE NOTHYSCKHMXE CHEM.

MonynpoBoaHMEDBLIe NPWEOopE  OONYCKAETCA YCTAHABNWEATL HEenOCPEACTEEMHO Ha NNAaTy WK
MOHTHPOBATE Ha NPOMERYTOMHON NNAaTE WKW WHOR Nnognosxe. KpynHbie Wagenda MoryT asnioHars B ceds
yarkd, COCTOALME W3 HECKONBKWY YPOBHEW CoOBJWHEHWA. Mepexod OT OOHOM YPOBHA MEWCOoROMHEHWA K
rocnedysuedy OygeT CONpoBOMOATLCR YXYOWEHWEM NapaMeTpos, TakWx K3k MOMEXH, BReMEeHHbsE
AADAKTEPNCTHEA, 3aTyYXaHHe,

MpH Co30aHKKW INEETRWHECKWE COBOMHEHKR NMPWMEHRIOT WWPOoKHA Habop DEWeHKA 0T WCNoNLIoBAHKWA
DEYVEPALHOMD PAcnONUEeEHEs WThPEECELIX BHESAOE, YCTAHAENHBASMLIX B METANNHIKPOBAHHEIE OTEEPCTHA

Haganwe odrrumansroe
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MocT IEC 61188-1-2—2013

NeYaTHol NNarte, 4o PYNNOBONg PacnofoHeHs BelBoG0E NpH NOBERXHOCTHOM mMoHTawe. TpeDoBaHWa K
BAOHTANY KOMNOMEHTA IABMCAT OT MHOTMX HaKTODOB, TAKMX KAK HAIHAYEHWE YCTPORCTREA, IHOMOMWHYHOCTE,
INERTRHMYSCHAE NApamMeTpel W HAJEHHOCTE, A Takse npecbnagarmlWMil METOD MOHTaHA. KosnoHesHTo
OOMHHE OBTE MOOTOTOBNEHE Takdk oDpaicM, d4ToBbl OHW COBMELWANMCE C© TEXHONOTWAMK MOHTaM®A,
WCMNONBEIYEMEIMK NS MAMOTCRNEHMA NELaTHONS Yana.

Mpk NpoSKTAROBAHUA BRICOKOHaCTOTHEN YCTROACTE HeobxX0guMo YHUTRIBATE 0COBEHHOCTH MOHTaHa
ROMNOHEHTOR, B naccHBHBIX kOMNOHEWTaX rMaBdeiM daktopos BygeT AnvHa BoBOOOE, Taxk Kak OHM
GOECNeYrBanT  JONONHATENEHYI  WHOYETHEHOCTE W BMHEOCTh, KOTODLIE BNWAKT  HA3  CHOPOCTL
PACNPOCTPAHEHMA CHIHANE 1 HECTALUMOHADHLIE NPOUECCEH . YTODbl MUHUMHIKMPOBATE 3TH ABRNEHWA, BLIEOIk
OCAMHE  DETE  HACTONLKS KOPOTHAE, HACKONBKD BOIMOMHC WNW  yianedsl Boofwe.  KoMnoesHTl
NOBEDEHOCTHOTD  MOHTaMa WMenT GeIBELBoOMBIE KOPNYCa, HOTODLIE MOMNYT DbiTh HEMOCREOCTBEHMHD
YETAHOBNEHE Ha NOGNGHKEY MEKCOSSAHEHKA,

Mpr  NpoeKTWpoBaHKK  DRICTPOOSRCTEYIOWMX  YCOTPOWCTE  KOMCTRYELMIO  KOpnyca  Heobxodumo
YYMTEBATE. ¥ MACCHBHER INEMEHTOE O0MWHHPYIOWWM $akToposM ABNASTCA OMWMHA BLiB0OOB, Tak KAk OHW
BHOCAT DONONHWUTENBHYHD WHOYKTHEHOCTE W BMECCTE, KOTOPBIE BNMAKT HA CHKOPOCTE PAChpOCTPaHe KA M
BPEMA NEPeKMNoYeHHA CHrHanos. YToSsl MUHWMWIHDCOEATE 3TH 3DDEeTsl, HEOSXOOWUMD CHHIWTE ANWHY
BEBOOOE WAKM BOOOWE WCKMKYWTE WX, MOBEpXHOCTHEI MOHTEE NOIBONSET MCAONBICEATE CDEIBHBOAHLIE
KOQNYCA, KOTODLIE MOMHO MOHTWROBATE HENOCPeOcTEEHHD Ha NeYaTHyH NNaTy.

MpumedaHve — TexHwHeciwe TREDOBAHWE HOMNDHEHTA YACTD HE COOEPMAT OAHHBIY N0 BbICONDHACTOTHBIM
IWYMEM W CHOOOCTH PECNPocT PaHaHWR.

AKTHEHBIE KOMMOHEHTE, TAKKE KAk AHTETPANbHBIE CHEMBl, YACTO BRNYCKAKNTCA B pa3HblX Kopnycax. B
afwen cnydae DIP-kopnyca WNK NAACTMACCOBEIS, HNH KERaMWYECHME RENAKRTCA NpeobnanaowlsK. OHM,
KAy Npaguno, dHanbonee radapiTHel W@ W3-33  KOHDWMIYPEUWA  BRIEDACE He npucnocofiness: gna
BEICOKOYACTOTHEE pajpabotok. [yqwwid Twn Kopnyca — KOpNyc ANA NOBERXHOCTHOMD MouTaska. Mx
BEINYCKANT BO MHOTHMX BADMAKTAX KOpNycoBs, Takux kax SOIC, PLCC, PFGQP, TSOP, BGA. ¥ aTwx kopnycos,
KA NpEBHNID, EMEICTE W AHGYETHEHOCTE HIGEE,

Ona obecneyeHUA Hawbonelero GeICcTpOgelcTEME GeckopnyCcHoR NonynNpoBEodHWEDELIE  nprbop
MOHET ObiTe HENOCPEOCTEEHHD YCTAHOENEH HA NOANOKKE NO CXEME #4MN HA NNaTes WY B NegeBepHYTOM
BUOE N0 CXEME  «@DNWN-Hdne, W4 MeTogOM ABTOMATHIWDOBAHHOR YCTAMOBKW C MEHThE-HOCHTENA.
YESIAHHEE METOOE RACCMAETPHURAITCA KAk CNTHMaNEHaA TEXHONOMMA, TAK K3K OHa MAHAMAIADYIOT eMEOCTLE
W MHAYKTHEHOCTE BEHEBESTA.

3.2 MexnnatHbie COBOMHEHHA

3.21 CoepMHMTENMK

MewypoaHeBELIe COBOHHEHHA YaCTo CO3OaI0T NPOoBNeMEl B BHCOIKOHACTOTHLIX YCTPOWCTEAX, TAK Kak He
COBCTIRYKBAETCA  HENPERLIBHOCTE CPedbl  PACNpOCTRAMEHWA CWMHana. BOonbWWHCTED MEXnnarHex
cosaMHATEneA (paieemos) Owind pazpatoTadsl G831 y4eTa BeICOKCrO BuICTPOORRCTEMA, 4TO NPHUBOAKT K
WCHAREHKID CYrHancs, CoaquHATENM MNaT YacTo paccornacodantl C BOMHOBLIM CONPOTUANEHWERM MHWR Ha
nnaTe.

CylecTEYIOT JBEa CCHOBHBIX NOGX0J3 MO yMEHLWEHAID HE0OHOPOOMOCTH, BEABIHHOW CHCTEMaMM
COSAMHATEMER!

a) NepBed NOOgXCD JANKHAETCA B NOQENKYEHWM COBOUHWTENA Takdm cbpaion, 9Tobe obecnedyuTe
pALMOHAMNEHEIA MyTe NPOXCEIEHWA curHana. OnA oJQHononApHBX CHIHANCE OomkHa obecneqyreaTsch
INEKTROMANHWTHAA CERAIL MEMOY CWMHAMBHEM MPOBOOHAEOM W GNAKAAWER NNOCKOCTLEY ONOPHOR e
{(AMTAHKE WMAKW 3emM0W). KadecTBo He OJHONoMNApHOro CWiHana 33BWCHT OT feOMETPUHM W PacCTOoAMUS
NOCECOHAES OT ONODHOW UENH, 4TO TeM cakMblM ONpEegenseT BONHOBOS CONpOTWBNEHWE. DTHOCHTEMNLHOE
PACMONOHMEHKWE CHIHANBHLEIX W NOTEHUAANBHEX KOHTAKTOB BAWABT Ha nNapaMeTpel CeTd. Yrodwl
THMWIKMPOBATE 3TH XaAPaKTEPWCTMEN, JONONHMTENGHS K KOHTAKTAM COSOMHATENA MOOBCGAT ONopHYR
LEMNE, TEM CaMBM CHAMaA Npobnemsl 0T NepeKpecTHeX nomex. Kak npamkno, CoOTHOWEHWE YWcna
CHMHANEHE BLIBOGOE K YWCNY BRBOOOE ONOPHoR wenu 3:1 (T. . Ha TPW CHIHAMBHLIX — OOWH BRBOS ONOPHON
UenKn), ABNAETCA OOCTATOYHELM,

b} eTopol noOxod 3aEn04aETcA B MOQWHKAUWMH COBOMHMTENS Tak, 4ToBbl MUHHAMMIMDOBATE
HEOIHOPOOHOCTE. 3TO QUCTHIAETCA COKPAWEHHEM ONKHHE WTHPEKOBRX BLB0G0E, 400aBNeHHEM CNopHOND
CIOA 38MIA BHYTRW COBOMHWTENA WNH YMEHBLISHWEM PACCTOAHMR MERTY NNaTaMM.

KoakcHaneHele COBOWHKETENM HacTO YCTAHABAWBAWOTCA HA NNaTkl, HOMga OTHOCHTEMBHS HEMHOMD
NMEHWA CBAIM COROWAHEHEl C NEYaTHOW MNAaTod WAM Tam, 08 BaMHe W rANsBaHW4ECKanR [Da3BR3KA, W
CTADWMBHOCTE CWTHana.

3.2.2 KaBenwn

KoakchankHele COBOMHHTENA W Kabenk 4acTo WCNonsayioTcA, NoToMY 4To OHW MOnT oGecneddeaTe
BEICOKYED CHOPOCTE W Nepeaady BeICOKO4ACTOTHRIX CHIHANOR Ha NEYATHYIO MNATY © HEDoNBWWM 38Ty HHEM
2
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curHana. MmewTtcAa JdeTeipe oONacTtv NpPMMEHEHWA, B KOTOpRIX MCNonezosadwe kabened obecneuweasT
MONCHHTENBHE 3DdexT:

- CHOPOCTE PAcNDOCTREHEHHA CUrHANa;

- MEDEKDECTHRIE NOMENH,

= HABEOEHHEIE NOMEXN;

= COMMACOBAHHWE BOMHOBLIX CONPOTABMEHHA.

Ona yorpoicTe, paboTalwkx Ha sactote go 18 Ty, ans ofbemHOro MOHTaMa WCnoneayoT
KoaKCHANLHBLIE Kabend. OnTWYeckdi kabenk Takke WCNoNL3YIoT © nnarasd obbemsHoro sMoHTawa anA
BhICOKOHACTOTHEIX CHIHANOR.

3.3 NevyaTHan NNATE W NEYATHEIE Y3k

PasMeweHng KOMNOHEBHTOR — 4pEI8bi4aRHe BasHeld dakTop 8 paipatotie SHCTROOeRCTRVIOWME
cucTes. MocnNencTeMA HENPABHMNEHOA KOMMNOHOBEN MOMYT DbiTh CYLUECTEEHHEIMA W COZ0ABATE NPOBNemMsl B
crenywmy obnacTax:

- oBecneYeHAE NOMEROYCTOHYHMBOCTHI,

- oBacneYeHue HeoBXoOUMorD YROBHA BONHOBONG CONDOTHBNEHMA,

= pacnpeqenaHWe NATaHKa.

3.3.1 NpoekTHpoBaHKE NNATHI

Konu4ecTeo CArHaNeHLIX CNOEE B MHEOTOCNOAHEE MNATAX IABACHT Kak oT NAOTHOCTH TRAcCHDOBKA
NPOBOAHMKORE, TaK W 0T YOOBHA MepelpecTHRIX NOMEX, 3 TAEEe CRAIM MEewny CHMHANBHEIME NTHHAAMA.
Hanyyue nNepekpecTHOM NOMEXN MOMET NDUMBECTH K HeobxoaMmocTi goGapnesdA CRoeE MNM  MOMET
TPEGOEATE YEBENWYEHMA PACCTOAHKA MENIY NDOBOOHUEIMK, YMEHBLLAIOWES NNOTHOCTE TRACCHMDORKM.

MNOTHOCTE NPOBOOHOND BMOHTAMA B NPEdEenax NNaTel OYOeT BNMATE HA NEPeKPECTHYID MOMERY.
TpacCHpoDEa NpOoBOAHMKOR MO OMArOHANK B CROAX. F08 NPOBOOHMKN NPONoMeHsl OpTOroHansHo (T. &. No
Hanpapneduasm X 1Y), NoIecnAeT NOBEILLATE NAOTHOCTE COBOMHEHMA W COOTRETCTREEHHO obecnedneatn
Bones NROTHOE DASMELLEHHE KOMTOHEHTOE, M CHUMATE YPOBEHE NEfeKpEcTHED NOMExX.

TecHar CEA3L MexOy paspadoTHon W BLICTPOOSACTBUEM CYLWECTEYET B CNYyHase CoedHHHTENbHbIX
MAHWA, NpegHAIHAYSHHEX ONA MEPENaYN BRICOKOHACTOTHRY LWADPORLIX CHIHAN0E. 3Ta BAIHMOIABMCHMOCTE
HE Wabnojanacks paHveE Wn Morma DeiTe NPOMIHODMPOBAHA NPHMEHMTENBHO K CHIHANAM © Manbi
ORCTPOASACTEMEM, OOHAKD, ONA BeICOKWK YACTOT HANAraMTCA HOBRE NDARKNA NPOEKTUDOEAHKA M KOHTPONA
HArOTORNEHMA.

YTobkl CODTBETCTEORaTE TpeQOBaHWAM BLICOKIMAcTOTHOW uddpoBoR oGpaboTed, coBpemMeHHan
MHOTOCNOMMAA NeYaTHaA NNara QonkHa:

- COKPALLATE IA0E0MEY DACNDOCTPAHERKA,

- CHUWATE NEPEHPECTHEE NOMEKH W APYTHE BPEOHEE NPOABNEHWA,

- COHPALLATE NOTERMW NP DACTPOCTPAHEHMK CUIHANAE,

- DAECNEYMBATE BRICOKYH MNOTHOCTE COBTMHEHMA.

NocTdmedde atvx Tpefopadni  HaduMaeTcA © oDEcnedeHda  KOMCTDYETOPOM  HOPMWPOBAHHSTO
BOMAHOBOMD CONPOTHANEHMA.

MpoaoaHUEM © KOHTROMNMPYEMEIM BONHOBRIM CONPOTHENEHMEM HA MNATAX MOKHD WCNONLICBRATE ANA
COBQMHEHMA MEMEY KoMNoHeHTamK. [1nA gaMHol KOMCTPYELMK  BONHOB0E CONpPOTHENEHWE  MONHO
YETAHOBEMTE 38 CYET TOMNWHHE! JAANEKTPMHECKOrD OCHOBAHUA, TONWHHL NPOBCOHWED, WMPHHE NPOS0LHAKS
W OTHOCHUTENEHOW QUANEKTEWYECKOA NPOHMLAEMOCTH.

MaTtepuan nnarted, CNegosaTensHe, OTHOCHTENEHAA QUANEKTRPMYECKan NPOHMUESeMOCTE . 4 TaKcHe
WHPUHE NPOBoOMMES ONPEOSNAKT YCNOBWMA DACNPOCTDAMEHWA CMIHANA W 2ro ANWTENLHOCTE MW DaHHOM
BOAHCBOM CONDOTHRNEHMK. YMEHLWEHKE | NPHBOOWT K Donee SRHCTROMY DACNDCCTRAHEHWID CHIHANG, HO
YEENMYNBAAT WHPHHY NPOROOHMES ONA JaHHOD THAYSHWA BONHOBOTD CONPOTMRNEHWA.

MY OOLSMHOM MOHTINE TOMWWHY W WHPKHHEY MPOSoOHWKS onNpedensdioT npopoao. HMaonsuuoH e
waTepuan nposoda  MOMeT 0BeCnEYMTE CHUREHWE APeKTHBHON OMANEBKTPUHECKON MPOHMUAEMOCTH
OAHHOR CTDYKTYDE, YTC NpMeeaeT & BONee BRICOKOW CEKODOCTH DACNPOCTDAMEHWA CMIHana Ha nnaTtax
COLEMHONS  MOHTAME. [MPOSKTHROBRAHME OONMHO OeiTe HANPAENEHS HA  ONPEOenedHde  BONHORSMD
CONPOTHURNEHMA (KaK NHUHKA NEpeaays) v JO/DEHO YCTAHOBMTE BMEOCTE MEXDY NPOBOOAMM M MATEQMAN0M.
MyTe pacnpoCTpaHEHWA CUrMana gonwed GeiTe HOPOTEHM, YTO06 MHHAMWIMDOEATE BPEMEHHEBIE 3A0E0NKN.
Dawxe ecnv Bal GLiN0 BOAMOEHE COENATL CREMY, CNOCOBHOR K NEREKMCHeHH Ha BeCcKnHEYHYK CHOpOCT,
MATEPWAN MERCOBIMHEHHA QUKTORAN Oul paBoTy cHCTEM.

Ha pucyske 1 npegcraened NapameTy CHOPOCT NERRKTIOYEHWA KOMNOHEMTa B 1ABMCHMOCT OT
BPEMEHHON JA0CDHKA B THMHUYHOM CTYEKNOTEKCTONWUTE, KAK NPABWN0, HCOONBIYEMOM B WITOTORMEHWH
MEYaTHLX NAAT.
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KpMTHYECKERA GNWHA NPOBOOHIKE, MaA

PucyHos 1 — 3aBUCHMOCTE CKOPOCTH NEPEKNINYEHHA OT BREMEHHONR Ja0epeEr

MNEOCTREHCTESHHEIE OrPaHWHEHKA, KONKYECTES W CTENEHE WHTErPauKky COBgUHEHHA, pacnpelengHne
MATAHWA W CTOWMOCTE NPOMIBCACTES — HEKOTORLE akTopkl 4NA paccMoTperla. Onpegenan TPeESoBaH A K
YACAY CROEE, YYWTEBIKNT TOMNWWHY OHINEKTPHYECKAX CNOSE, COCTAR, TONWMKHY CNOSE 38MNH M NUTAHHA,
COCTAR AMINEKTPMER, WHPHHYTONWWHY NPORCOOHKMEA W NONHYKC ANuHy npoBogewea. Wupuda v Tonwwea
NoCBCOHKES ONPEJENAKT NPOMIACHCTESHHEIE JATPATE.

3.4 TpebopaHHA K pAboYMM XapakTepHuCcTHEIM

AHanka paboTel COBJMHEHWR CREOyeT NPOBOOMTE C MOJMUMK TEOQHKA INEKTROMAarHWTHOTS NONA.
BrICOKONACTOTHRIE KOMNOHEHTE XAPAKTEDMIYIOTCA EKOPOTHMM BPEMEHEM HADACTAHMA HMNYNLCOB, BHA

BOMNHB KOTODRIY NOASDBEH CUHYCOMOANEHOMY CHIHAMNY NDoW NepemeHHon Toxe. Ecnik Bpesms HapacTaHuA
HMOYNBCOE YMEHLLWAESTCA, YACTOTA BONHE YEEMHYWBABTCR, W NEYaATHAA NNaTta ece DoNblle BRIMALDWT K3k
BRICOKOYACTOTHAA CXeMa NPW NEDQEMEHHOM TOKE.

341 PacnpegeneHHe NHTaHWA

Ona BhICOKDHACTOTHELY KOMMOHEHTOR KO THEYIOLLERA AKTHBHOCTE CONpOBoMOaETCA
COOTEATCTEVIOWMME BRICOKOCKDPOCTHEIMK TREBOBAHKAMK HA HIMEHEHWA NADAMETDOR ANEKTLHYSCKOrD Toka
aOT ANeKTponHMTaHMA. CHCTEMa NUTaHMA OonxHa 0GecnedMeaTs cTabuNbHOCTE HANPAXKEHWE NP NAKDBEIX
HATDYIKAX, BOAMMERIOWMX NPH NEDEKNIOYEeHA  KoMNoHeHToR, 370 Tpebopavwe pacnpoCTpaHqASToA HAa
PAIHEE YROBHA HANDREEHKA CHCTEMEBI W CDECNeYMBABTCA HMIKOH MHOYKTUREHOCTE M BRICOKDH EMEOCTRIO.

3.4.2 OTHOCHTENLHAA OWINEKTPHYECKAA NPOHHUASMOCTEL (OHINEKTPHYECKAA NOCTOAHHAA)

OTHOCWUTENBHKI0 JMINEKTRMYECKYD NPpOoHMLEEMOCTE BEWECTEA |, ONPEOENAKT KAk COOTHOLUEMHE
OHINEKTPWYECKDN  NPOHMUZSMOCTH  MaTepuvana K OHSNeKTPHYECKDW  NpoHWUaemMocTd  ceobogoro
NpCCTRAHCTEE, 2HAYeHWE KOTOPOR  MpUHWMacTcA  pasHess 1,00, OTHOCHTENBHYIO  OUINEKTDMYSCKYRY
NPOHMUASMOCTE LUAPOKS WCNONBIYIOT B TEXHWKE, HECMOTPA HAa TO, YT0 OH3 MEeHAETCS B IABWCMMOCTH OT
HECKONEKAX MapaMeTpoR. YacToTkl, Ha KOTOPON NPOBOOAT MAMEDEHWS, TEMOEDATYDLI, KONMYMECTEA BNAErK o

4
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MmaTepuane. KpoMe Toro, ecny MaTeprarn KoMNoaHTHENR, HanpHMep apMuposamHeli CROWCTEIR QUaNEKTPII,
BHAYEHME | MOMET AHAYMTENLHO MEHATECH B I3BHCHMOCTH OT JONER0M0 COABDMAHWA Ka#10A KOMEOHEHTEI.

OTHOCHTENEHAR OWANEKTPHYECKEA NPOHMUAEMOCTE | - OWANEXTDHES CTPYETYPR MEMCOSOUHEHWA
ByoeT BMAT Ha aNesTpUYeckne xapakTepicTiid. TNopr paipaboTse DeBUpaioT aHaYeHHe | NPW KOTOROM
BLINOAHAKITCA  CACTEMHEER  TPRGOREMWA K BONHOBOMY  CONPOTHMBNEHWIO, BMEOCTH W BDEMEMK
pacnpocTpadaHyA. NpKW NOCTORHHOA FeoMETRMKM NPOBoOHKESD BREMA PacnpocTpaHEHKR NPONoDUMOHaNEHD

£, NoNHoE CONPOTABNSHWE — o8paTHo NPOoNOQUMOHANEHO &, ., EMEOCTE HAaxXOOMTCA B NPAMOoK

FABNCHMOCTH OT |,

JODERTHEHAA  OTHOCHTENLHAA  OHONEKTPWYMECH3A  NPOHWUABMOCTL ¢ —OTHOCHUTENBHaA
OAINSKTPH4ECKER NPCHKUSEMOCTE N0 OMAWHE NPOBOOHWER NPWM NepegaYse CHrHana. 3Haqdesdue | MoweT
Bk Tl MOMYHEH0 IKCNEOUMEHTANERD, MCNONEIYA PSPNSKTOMETRMIO BO BpeMeHioi obnacty - PBO (TDR).

3.4.3 OTHOCHTENBHAR AMINEKTPHYSCKAA NPOHHUAEMOCTL H B8 JABWCHMOCTE OT YacTOThI

JHa4EHHA [ W JABWCRT OT KONWSECTEEHHOMD COOTHOWEHWA CMONE APMADYINWErD MaTepyana,
TEMNEPaTYPhl, COOEQWAHWA BNArd W YacToThl, Ha KOTOPOW BuINONHEHD HIMEpeHHe. PeroMeHIyaTca
NPEANPHUHUMATE MEDE ANA TADaHTAW TOMD, Y4TO INEKTPHYECEWE WIMEDEHHA BuINONHAKITCA NpW YONoBWAX,
BRH3KMX K YCROBHMARK IKCONyaTanmni.

HekoTopeie MaTepuank, TakHe K3k CTeHNOTEKCTONWThI, NPOABNAKNT JABMCHMOCTE SWINEKTRHYSCHAN
CEORCTE OT Y43cToTel, Ha KOTOPOH NPOBOOAT HaMepeHde. YacToty BwbupamsT Takuss obpasom, 4Tob
MOMyYeHHEE PEIyNeTaTsl B BMAS JWINSKTPHYECKWY N2PaMeETDoE MORHO Dbl WCNoNs3I0EaTE ANS TOYMHOMD
MPOrHOIKPOEAHHA INEKTPMHECKKE XADAKTEPHUCTHE MArOTORMNEHHDA NEYATHOR NNATh.

Tar kak BoNBWWHCTED XAPaKTEQHCTHE DACTIPOCTRAHMEHWA CHMIHANA HA NEYATHOR NNaTe oNpegenmoT
HWaMEpEHHAMA PBO, uenecoobpaiie WCNoNeI0BaTe YacToTy, COOTBETCTRYRILYHY 3THM HIMEpeHKAM, Kak
4ACTOTY ONA CPaBHEHKSE JHANEKTPHUHECKHY CBORCTE.

CamMyd BRCORYK PACCHMATPUBAEMYIO YacTOTY WM WKpAHY nonocel BW B MU gns ywdposoro
MMMy NLCA BRIYHMCNAKT Mo DopMyne:

BW = 0,35/,

rog t = BpeMA HapacTadda srnyneca o7 10% oo 20 % erco MarkcHMansHors aHaYeHHs, He. Takm
obpazom, ¥y ndnyneca PEO (TDR) co apemeden HapacTamma 100 Ho cyWecTBYET WHpKkHa nonocel 2,5 My,
(DM NpoXOKOEHHMM CHIHANA 4Yepel ajanTep WaMepyWTEens NPOWCXOOWT ergs HEeRoTopOE yXYSLWEHWE, B
pEayNeTaTe Yers NoMyYSakT peayNeTaTel, JFHWEEHHEE NO WHPWHE NONOCHE). 3TO FOBSQPWT O TOM, 4TO TE
MIMEPEHHA OHINEKTPWHECKWY CBOWCTE, KOTODLIE BeINOMNHRIOT METoZamMW, OTnHYHemd oT PBEO (TDR),
CredyaT NpoBogd|TE NPpH DONES BLICOKKMK YacToTax.

YpapHeHKs 4NA NpCrHoIanpoBainea cpegHero IHaYeHna

.= 4,97 - 0,257 Jugim“
1

MorpeWHoCTE TPH CHrksl — = 0,35 (8 %),

alTpd CWiMEIs Ha MNEYATHOW MIaTe NPy WIMePEHHH  MewOy nNpoBOaHHKAMH  COCTABMITH
+ 0,28 (6 ).

Kak Buinc paves JaABMNEHT, IHAYSHWE | CEAZAHO ¢ COOTHOWEHWEM CMOMB 4 cTekna. Ha pucyike 2
NpeACTABNEHD 88 YoPEOHeHHDE JHAYEHHE,
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PHCYHOR 2 = 33BMCHMOCTE 0T YAcTOTel {CNOWCTRIE MaTepHan 3NoKCKOH3A CMONa/cCTerna)

MporHoavpoEadye £, NydYwe cornacyeTcd © dasmepednamd PBO (TDR). ecnd ByoeT MCnone3aoBEaHo
adadedne - paesoe 4.1, Tak k3K wcneitadka PEO [TDR) npoeogaT Npd o4YeHe BERCOKMY YAcTOTax.

Zp; VYEENUUYMBAETCA Ha YacToTax vuxe 1 MMy weTedcuEHes owugaemoro. 3TO NpOMCHOOWMT MI-13
pACAPOCTRAHEHWA TOKA Ha NNOCKOCTIA ONOPHOR LEmA.

Ha pucyuke 2 nNOegcTapfedbl  KpUBkLIE ~  NOMNyYeHHREe B  4Y3cTOoTHOM  OWanalzose  oT
100 KMy go 10 MMy, onA cnoncToros Martepiana THNa 3NoEcHOHanA CMOoNacTekno © COOTHOWEHWEM MO Macce
cTekna Kk cmone npdbnueantencio 40080, 3HaqeHde . ANA TAaKOro cCNOMCTOND MarepWana WIMeHseTcA B
YEAIAHHOM  HacTOTHOM  guanazode npubneadrensko o1 4.7 oo 4.0, MaMeHeHwe | NPOMCKOOWT
MNEEXMYLWECTEEHHS WA-33 YACTOTHOM XApakTepHCTHEM CMOML, OMa YMEWLWASToSA, 2CnKM OOoNA CcTekna B
COCTARE YBENAYUBASTCA. Kpome TOre, JYacTOTHAA XAPAKTEDUCTHHEA WIMEHWTCA MW MIMEHEHAKM COoCTapa
CMOMel. TOCTABLYMEM MATERMANE, K3K NPaBWno, YKAILEOT IHAYEHMS OWANEKTPUYECKMXY CRONACTE,
aNpefeneHHsLx Ha YactoTte 1 M.

3.4.4 KpuTHYeCcKkan CKOpOCTE CHrHana

Kax npaeyno, CEOACTES NUHWKM Nepedadd cnegyet YYMTHBATE, KOrga GNMHa NPoaoHMEa COCTARNAST
17 ONvHBl BONHE CHHaNa. ECNd 4acToTa CHHXPOMMIYNECOR CHCTEMsl cocTaanaeT 300 MMy, anvHa BonHel
B BOAgyXe cCcocTaenaeT npuindasTensde 1 s Boofwe CHHXpPOMMOYNBECHl CHCTEME - 370 Habop
NOBTORRIOWMECA NPAMOYIONEHEE WMMYNLCOR, DONBUWHCTED CHCTEM CBEAZaMO © UWhpobok obpaboTHOH,
EOF0a GaHMBIE NePefanTed B BUOE WMNYMECOE C KPYTRIM GpoHToM. MoatoMy HeoBxoguMe ofecnadupaTe
YCNOBWMA DLICTROrO NOBRILUEHMMA (MKW Nagedrd) Hanpaxedwd. YactoTa w Bpems HapacTadvs CcMreana
CBAZZHE cooTHOWeHnen & = 0,35/ (i — spemA HapacTamna, He W - vyacToTa, TTu).

Tabnvua 1 nNoxaszLipaeT BpEMEeHa HARACTAHMA CUIHANA ONA HEKOTODEX CEMEHCTE WHTEMDaNbHBX
CHEM.

Tabnuwuya 1 — Bpema HapacTaHdka CHrHANS KOMIOHEHTA

CEMERCTRD KDMNOHBHTAOR Bpema HApacTaHMA, Ho
TTL '5‘T B A0 9
Schottky TTL « 2 & 3
ECL « 045 = 075
GEAE LS D,Dﬂ- L U,E'l}

Hanpusep, ¥ 3MATTEPHO-CBAIAHHOH NOTWEW BpEMA HapacTadka 0,43 He © COOTBETCTEYILWEN YacToToH
0,25/045 My B TTT M. HMecnoneaya ropayny

by = & (€ (lg = BPEMEHHAA IA0E0MKA PACNPOCTRAHEHMA, C — CHOPOCTL CEETA), COOTHOCWM PE3YVMLTAT C
ONHHCH BONMbL B BOJOYXE., DaBHOH NPWENWAIMTENEHO 375 MM, B CNOWCTOM MaTepuane anoEcHIOHan
cMonalcTesne — 190 MM Wwnv sMedews 100 MM B KEpaMdke. 3TO 03HaYaeT 4TO0 ANA NedYaTHbx nnar,

6
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MM TOENEHHLIX W3 CAOKCTOND MaTepHana NoKCHAHAA CMoNalcTekNo, BCiv ANWHE COBOMHEHWA COCTABNRET
Gonee 250 MM, CNegyveT YHUTEIBATE INEKTPOMATHWTHEE CBOWACTEE CHrHANa W 0coBeHHOCTH ANHHHBIX
ANEKTPWHECKAY LEmen.

MoaTomy EPATHYECKAA CHOPOCTE H3AMEHEHHA CcWrHana - aTo Bpems  dpodTaicnaga  curiana
KOMACHEHTA BMECTO YACTOTE CHHXDOMMNY MBCOE,

3.4.5 EMKOCTHAA WeNk M NMHKA Nepegaym ¢ KOHTPONMPYaMbIM BONHOBLIM CONPOTHRENEHHEM

Mpoaogive MoweT BulTe NPeJCTARNEH KK NWHWA NEpelaqdd WM KaKk «eMEOCTHaA Uenk. KoHUenyWaA
paszpaboThd  ONA  NHHAR  Nepegady  GonceHa ofecneqYdBeaTe WIBECTHOS BONHOBOE CONDOTHBMEHHE,
COMACORAHHOE C© MNOMHBM CONPOTABMEHWEM HarpyInk, YTo0B MUHWMWIMDOEETE OTPAMEHHEE CWMrHaNe,
BLIZEAHHEIE MaMNLk BRPEMEHSM HAPACTAHWA WMMyNecon. KOMUENUWA OnNA eMECCTHOW MOOEnNd  Uenk
NOKEILBAET, 49TO Uenbs TpebyeT ONpemeneHHors KONWYECTEA ANEKTPWYECKOrD Toka, 4Tobbl COAgaBaTh
HEOBX0OWMOE HIMEHEHWE HANpAMCHWA. KpWTHYeCKHe nNapamMeTpel paspabBoTid W Tpebosadda GyayT
IZBWCETE OT TOMS, K2KAR KOHUENUWA ABNRETCA NOgX0aALUER.

3.4.5.1 EMKOCTHAA UenNb

Korga coegWHeHHs pAcCMaTpUBaeTon Kak eMEOCTHAA Uens, BREMA PacnpocTpaHEHRA BRIYWCNSKT Wl
TOMD, 4TS UEnk W HATRYIKA, CORIAHHLIE C HEW, ABNRIOTCR FONHOCTEM BMECCTHEIMEA, MoCKONLEY OTDAMEHHA Ha
EMKOCTHBIX LENRX KOPOTHOMD COBAMHEHWA BCTREYAKTCR HECKOMBKD Pa3 33 BPEMSA HApDACTAMWMA MMIOYNLCE,
HACTRIM DEIYNETAT — 3To JerpajadyA drpodTa, T. €. &8s JaTArMeaHde, 9TC NPOTHBONSNOMHS OTYETAHBLIM
CTYNEHYATRIM Nepexodan, NoABNADLWAMCA ANMHHBLIX. MHHAAX  nepedasy. Booble Wonons3osadde
YOABHEHWA MNHHAKM Nepaiadd 0387 O4Y4eHs Manoe BpeMs pacnpocToaHEHWA, NPHBOOA K HETOUHOMY
pEIYNETATY.

3.4.5.2 [ldHMa NepesaYn © KOHTROMHMEYEMEIM BOMHOBLIM CONPOTHEMEHHUE M

BonHoBoe CONPOTWENEHHWE NDOBOOHAEA £, aHanorddHo  CONPoOTHBEMNEHHID NoCTOAHKOMD  TOKA
(NpegcTasnexHomMy akoHom Oma kak & = U [nA SeicTpoaercTeywWKE LENER BONKOBOE CONDOTHRNERKE
TRIKE PACCHWTBIBANT, KAK OTHOLWEHWE HANDAMEHWA K TORY, KOTOPBIA TE4eT Mo NpOBOOHMEY NpW 3apAge
INEMEHTADHELY EMEOCTER NEW PACNPOCTPaHE MW GpoHTa BoMHL. OCHOBHOE PasnW4Me cocToWT @ ToM, 4To B
CITYHAE BRICOKDN YAcTOTh, OTHOWEHWE CERIAH0D © IMEBKTPHWYECKMM TOKOM 33 NepUod BPEMeHr 00 MOMEHTE,
Korga ppoHT WMNYNECa HANJAKEHWA DOCTHUIHET CNeayIoLEns KOMIOHERTA,

BonHoBoe conNpoTHBNEHWE BaMH0 ONA pazpaboThd NNaTel MO HECKOMBKAR NDW-AHM.

CornacHc  NpESCTaBnNeHHoMY  BhIUE KONWYECTES TOK3, KOTOPOE  HY®HO  SNEMeHTY  CreMbl
[nepenaTudKy) ONA Nepegadk CKUrHana Baons MyTd ero pacnpocTPaHeH e, JaBKCHT OT Z;. 3T0 YUMTRIBINT B
paIpaloThe MHTErpankEHEX CREM M CNPEOEMNAKT NPABUNE DAIMELLEHNA MPHEMHHECE BOONE LEMH.

B GLicTpogelcTayoWwMy CHCTEMAX © HEOOQHOPOQHOCTEW BAONE MNYTH CHIHANG BOIHWESIOT OTDaMEHHA.

OTPaMEHWA HE TOoMbKD CHUEAKT HANpPREEHHE CWIHANE, OOCTWraIWErRs NpHeMHWEa, HO  MOoryT
reHEpWpOBaTE BOCAL MWHAK NOMEXH (Wys) 3TH OTEAOHEHWA MOMYT DbiablBaTe COOR CHCTeMbBl Wa-3a
OTCYTCTEMA CHIHANS [CHAMEHWE HANPDAMEHKA) WNK NOMHBIE CATHANLL {THORMEXH ).

Mockonsbky BREMA WIMEDEHHA O4eHbL MANO, PEXKM NEPEKNIOYeHHA He COOTBETCTBYET BONHOBOMY
CONpoTHaNEHKkK. Takwe CoNpoTHENEHKE NPOBOOHWKE, KaK NPABMNG MEOHOMD, AHAYMTENLHD HE BNWRET Ha
BOMHOBOE conpoTHBENEHWEe. O6a aTvx 2pdrekTa NpOMCXOOAT W3-33 TOMD, 4T0 OTHOWEHWE yNpaenAkweno
HaNpAMEHUA K Tory (U = sonkosoe conpoTHENEHAE] ONpEJENReTcA G0 TOMD, X35 CHIHAN QOCTUIHET KoMUa
LEMH.

3.4.6 Nonoca nponyckaHWA

Ma Dopmyns MakcEenna MosHD OTMETHTE, 4T BpeMA pacnpoCTpaHEHWA CHrHana, npoxXoaduer
YEPE3 NPOBCOHME B NNaTax AWCEDETHOM NDOBSOHOTS 1M NEYATHOMS MOHTa#a, BRYUCNSKT no dopmyne

Mp¥ HWM3KME 43CTOTAX CHEME pAcNpOCTRaHEHWA CHMIHANA Ha NeYaTHol nnate moxeT DObiTh, Eak
NpagWno, NpeJcTaEneHa B BAGE eMKOCTH Mapgannensko ¢ ConpoTHaneHWewM, OOHake © DOCTOM YacToThkl,
ITOT MOGKCE MOGQENWPOBAHMA COCPedoToYEHHBIMKW KEOMNOHEHTAMH HE NogXoOWT, NYyTe pacnpocTpade A
CWTHaNa cNeqyeT paccMaTpHBaTk K3k INeRTHHYECEYID UENL © PAcnpefeneHHEIME NapaMeToami.

ONA  MEeXCOSOMHEHAR C  HKOHTDOMWMDYEMBIK  BOMHOBEIM  CONPOTHENEHHEM  3INEKTPHUHECKHE W
OAINESKTPHHECHHES CBORCTEE MaTePWanos MNaTel MMEKT CEPEEIHOE IHAYEHWE, BONBLUIOE BHMMAHWE OCNHKHO
BeiTe YOESNEHD DAIpADOTEE KOHCTPYELWKW W DeIDOpY OKOHEYHBY HArpyaok. HeoBXodWMo yCTaHOBMTE TOUEY,
HAYWHAA © KOTORONA NpCROOHWEY JERCTEYVIOT KIK MUHHE Nepegadi. AHanua gon#es SeiTe BEMOMHEH NWMEo Ha
OCHOBE 4ACTOThl, MWD BpemMeHHex akTopos. KpuTWHeckol ToYWEoR uAdpoBLIX CHIHANOBE ABMNABTCR HE
TAKTOBAA YacToTd KOMMNOHEHTa, &8 BDEeMA HAPAcTaHWA WMNYNBECA, 4TO ABNASTCA WKHYEBLIKM GaKTopos.
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TarkTo8as 4acToTa — 3JABMCHMBIA NnapaMeTp. Taxk Kak Y& KOpOo4e BDEMA HapACTAHWA, Tem Ehlﬂﬂ]ﬁ&
EOMMOOHENT MOMET NEDEKNEHaTECA.

Tabnuuya 2 - TUNKYHBIE NAHHBIES ONA HEKOTODBIX NOTHYECHUX CEMEHCTE
JnuHa BOnHs

CHocrema Bpern Nonoca MonoBrHE aMNNaTyas
NOrH4BCKNL HAQACTAHNE, NPONYCEEHWA, | B BakyymMe, i b i Pl « | vmnynoca e marepuans
ANORCHO CTaKNOTHEHR", .
CXEM HC WMy ] it ANOHEMG CTEENOTHAHS",
]

TpaHancTopHO-
TEAHIWCTOPHAA

norvea (TTIT) 8,0 44 G800 3,100 0,53500
Schottky TTI 3,0 120 2,500 1,200 02100
IMHTTEDHO-

CBRIAHHIA

noruea (3CI) 0,6 580 0,220 0,240 00410
Gahs 0,1 3 500 0,086 0,040 00068

* OTHOCHTENEHER JMENEXTDWHECKAR NPOHALEASMOCTE MATEDHANE SNOKCHO/CTERNOTEEHE — 4,7

Touxa, B KOTORORA NAPAMETPE! NEYATHON NAATE IHAYUTENEHD IATPAMTMBANT XADAKTELWUCTMKA Nepenadu
pACAPOCTRAHAINWEIOCA  MWMYNBCA, WWDOKD WIRECTHa B nNpegenax coodl@ecTea NpoeKTUpOBLIMEDSR
MEYATHEIX NMAT KAK TOYES COABHEHWA BDEMEHK HADACTAHHA C ANUHOE NyTI. [0NA NepenaBasmors Hanynsca
NPEOBAPMTENEHD  CNeayeT OonpelenaTs A0dHy NPOBOOHMKS, H3 KOTODOH HACTYNAGET CYLWEecTReHHOa
paInudre Hanpasedua. MpobogHUed, GNHHHeE ITORO KPMTWYECKOrD JHAYeHHS PacUeHMBIIOT EaK TIHMHAM
nepegadn. Ecnv  wMnyNeCc  yMEeMelWABTCA Ha OCOoNee 4Yem NONOEMHA CEOBMA  aMONMTYOb, CXEMY
CACCMATRMBAKDT KAK NWHAID NEDenaqi. JTa ANWHa BAKHA A GNA SOYTKE NPAKTUHECKKY COODDa%e M.

Ona Bonee QNAHHEER NAHKR Nepeaadd OTPaMeHWA OT HeCOrMacoBaAHHONS CONPoTUBNEHMA Harpyak
MOrYT BOABPAWATECA HAIAN K MCTOYHMKY, NOCNE TOMo Kak WMOYNeC OOCTMIZET CEOErD MAaKCHMMANkHOrg
AHAYEHWA M BEIAOET Ha NNATO, CYyMMBDOBAHME WMMYNECOE MOMET NPUBECTHA K NOMMoMY CpabaTeiBaHm1n
EosMnoMedTa. AN Gonee KODOTEWE NYTER OTPAMEHHEIE WMNYNECH NPMXCOAT HA2A0 K HCTOYHMEY, Npemae
Yek HMNYNBC OOCTMIHET adaueHdA nnato. MNoatomy nogas soovdukauus dopMel MMNYNECa ByneTt
OTHOCMTRCA TONBKS K (DRPOMTY MMNYNLCA, YTO BRSO N BLIZOBET MOMHOE cpabaTelBAHWE KOMMNOHEHTa.
JHAYEHKA KPHMTHHECKOR ANWHL NEHBESOEHEl B Nocneaqed konoske Ttabnuus 2. ChnegyeT nonaratk, {70
MOCBESAHAEKY CHeMBl gnuHees B0 % anwHel, YE33EHHOA B nocnegqed sonodke Tabnuwus 2, SyoyT
pACUSHNBATECA KAk NUMUKM Nepagadr, YyTo ohecneyueasT aanac paboTocnacoBGHOCTH.

3.4.7 Bpema pacnpocTpaHeHKa cirHana

B ORICTROOSRCTEYIOWMXY CHCTEMAY TAKTODLIA LMKN, KAK NPABKMN0 KOpO4Ye BReMERKH DACTDOCTDAHEHHA
CHIrHanma oT oQHONS KoMnoHeHTa go apyroro. na ofecnedenya paborocnocobHaoT BecTpoOeHCTEYIOWER
CHCTEMBl NPUECOMTCR YYHTLIDATE BPEMA PACNPOCTPAHEHHS CHrHana. B HexkoTopeix cnydass orpadudeHmne
BPEMEHKW PACNPOCTLAHEHMA MONMET NOTPEDOoRATE YYeTa obWEed ONMHel NPOBOOMMKA OT WCTOUYHMES K
Harpyake.

3.4.7.1 Bpema 3agepdid pACnpocTpaHeHHs crrHana

CkopocTe  pacnpoCTPaHEeHWA  MNEeKTPOMArHWTHOM  BOMNHEl CBAZAMA ©  JQWH3NeKTPUJecKol
MPOHALAEMOCTRID MIOMNAPYHLLER CPEOkl COOTHOLIEHNE M

rme ¢ — ckopocts ceeta (3 - 10° mic);
£r = OTHOCHTENBEHAA GUANEKTRWYECKARA NPOHVLESMOCTE MICAALMOHHCTD MATEpUana.

OUanarTpr4Yeckan NpoHALIEMOoCTE HEapMHPOEAHHOND NoNddMdda paska npdbnvanTensHs 3.9,
CTRHNOTEKCTONMTA  ONAA Ne4aTHel® NNart Ha OCHOBE JNOKCHWOHOW WNK  NONWWMWOHOR  CMOMe 4-35,
EORMNOIALMOHHOE Kepamuei S=10 4 KpEMHWeaLIX NONYNDCEoAHMKOBLIX NNACTHA NpUEnuauTensHo 15, Yrotel
GOECNEYHTE CHOPOCTE NEepesmicYeHiA DoICTROOeNCTRYHIWWY KOMNOHEHTOE HEOoDXOOWMO PacCMaTDHBATL
COBOKYMHOCTE ONAHHBX MEMCIORHBIX COSOWHEHKA.

BooGwe gna cxewm JCI © COrMacoBadHbBIMK MHHAAMA NEpegadl CKOpOCTh  PacpoCTpaHEHHA
HAMEHASTCA CDpaTHO NPONODUMOHANBEHD KEAODATHOMY KODHIO EMEOCTH NAHMK Nepegasqi. 0na cxoe KMOMN
CKOPOCTE WIMEHAETCA OBQATHO NPCNopUHCHANEHS BMEDCTH, Korda 3a08p#Ka BeIBaHa cOBrrom dask.
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MoMHO 3ameTiTe, Y9TC BPEMA 3308peEd NPAMO  NDONopUWMCoHANLHD KBaGPaTHOMY KOPHE M3
acpEKTUBHOR  OTHOCKHTENBHOE — ACH3NEKTPUHEcKoR  Npoddyasmoctia.  YTobsl Be4MCOWTE  BpemA
pAcNpOCTRPAMEHHWA  CHIHAana, nepegaddore ne  onpejenedHoMy  NPoOBOOHKKY, HA00 HCNoNB30BATH
BEIUSYNOMAHYTYR SOpMyny W oDpatuTecA K 3.4.2, 2O HYSHO NoNYYHTE 3HAYeHWEe ANS &' W3 HIBECTHLIX
IHAYEHHE £ ANA OEPYHAHLWE OWINeRToHKDE. N8 HECKOMuEWY KoHWrypauWqil cxem NpuBegeHel opssyis
B4.2

3.4.8 3bdexTel HAMPYIKA CHMrHaANa

Ecni NpoBcaHiE COROWHEH C HECKOMNBKMMH HATPYIKEMA (KOMNOHEHTaMW), CNegyeT paccMaTpuBaTe
npobnesy HarpyIkd cHrHana. Ecned  NpoBOgHWE COBOMHAST HECRONBKS  Harpy3ok  (KOMOOoHEeHToS),
HEOBX0OKMe PACCMATPHBATE NPOBNEMY NpOXOHMOSHMA CHIHANE.

MpW NOCNEfoBaATENEHOM CORORHEHMH EOMNOHENTOR ¥ NONHOM COMNDOTHEMEHHK HATPYIKWM, DNMIKoM K
BOMHOBOMY WNH MEHEE, AMANWMTYEa CHIHANA YMOHBLWASTCR COOTBETCTEEHHD, Ha KaMGOA HarpyIke. Harpyaki
C BECORAM NOMHLIM CONPOTHENEHWEM NG CPABHEHHIO © BONHOBLIM CONPOTHEMEHWEM NMHHMK Mepegaqn
MEMBEOYT K MEHbLUEMY COKPAWEHWKD AMOMMTYSE. COMMACOBAMHAA HATPYIK3 B KOHUE NHHWK MOMET
roTpeGoRaTECA ANS NPESOTBPALLEHAA OTpaMeH WA, CNocoBHOr0 BoiabiBaTe NOKHEE WMOYNEC (NOKHOE
cpabateigankde ). Kak npasuno, nodxoffwel AnA JadHorD chyY4an ABNRETCR KOHUSNUWA NMHHK nepagadu
[(KOHTPONUHPYEMOTS BOMHOBOMD CONPOTHBNEHWA).

B paguansHol Cxeme £a¥aaR BeTBR 0ONanaeT CROMM BOMNHOELIM CONDOTHEAEHHEM 1 NOHKEEHROR
BMINATYO0H. Kak npaewno, NogrogfAwel OnA Qassoro chydas ABNRETCA KOHUENUWA SMEDCTHON MWHHK
(YNpasnaemMol eMEDCTH).

3.4.9 MNepexpecTHan NoMexa

MepespecTHan NoMexa — NEPEAaYa IHEOIMK [CEAZHOCTE] MEMOY NDOBOOHMEIMA 33 CHET MHOYKTUBHO-
EMKCOCTHOW CBAIM. JHEDrMA OT UEeNH «WCTOYHKMEA® HAKNAN=B3AE8TCA Ha Uenk speusnTopax (NdHKa
wHEPTERER ), MNPHBSOA K COYyYadHoMy nNepesnioyeddd W cbow. Curdan npv pacnpocTRaHeHWH CBOWMK
INCKTPOMATHATHEIMKE NONAMKW WHIYLWPYET HABOOKW B MAcCHEHLIX NPOBOGHWEAX. BRHMHHA KOHEL MdHHK
MEPESaYH B CObINKEX OTHOCATCA B MCTOSHMEY CHIHANA, 8 OansHUH KOHEL — K NPHEMHARY.

HapeaeHHbIE CHTHANL, WOYLWHE K OANBHEMY EOHLY, HALIBa0T NepeaHel NepekpecTHOl NoOMEXDH, a
HEBEOEHHEIE CHIHANL B MAacCHBHOW MWHWK, BOIBPAWAKWHECA K DNsEHamMy KoHUY, HaawBawT «obpaTHok
NepespecTHOM NoMERTin.

EMEOCTHAA CaR3L COPMKUDYET CHMHAN HKWAKOMo YPOBHA TOR ME NONAPHOCTA # POPMEl, STO W AKTHEHEIIA
CHIHan, Npd aTOM HABEQEHHLIA CWHAN MOMET PAacNpOCTPaHATLCA KAK OT MCTOYHWKA K HArpyIse, Tak W oT
HATPYIKA K WCTOMHMRY .

HHOYKTWEHAA CBEAZE Takke BLIIHMBABT CWlHanol, HaAnNpasneHHee B ofa komya, Jadaks cWrdan,
HANPABMEHHSIA K HATDY3KE, WHBEPTHROBAH (NPOTHMBOMNCNOXHAR NONAPHOCTE) OTHOCHMTENBHO AKTHEHOM
ciriana. Takds obpazom, cocTaensowan obpaTHoON NepEKPECTHON NOMEXH HHOYKTHEHO-EMKOCTHON CRR3K
- 4TC CYMMa CWIHAMOB, a NepeiqHeR NeperpecTHON NOMEeXM — WX PaIHOCTE. B peaynkTaTe ypoBSHb
MEpEEecTHOW NOMERH CHMaBTCA.

KoodhMUMEHTE CBA3WM NEDEKPECTHON NOMEXH, NEWBOOMMBIE B CCBINKAX PAINKMYHE A0S NepeaHen KW
OBDaTHON NoMEX.

¥poBetk HABBOEHHOMD CHIHAMNE YMEHLWABTCA NP YMEHLLWEHWK ONWHB YHACTROR NapanensHo
MOYLWKME  MNPoOBoOHARCE, YEENWYEeHWW pPacCTOAHMA MEwdy NpoDoOHWEaMH, yMEeHBLUSHWH BONHOBOMD
CONPOTHBNEKMA JHHWN M YEENHYEHWY BPEMEHKM HAPAcTaHWMe WMmnyneca. MapannensHas npoknagea
NPOBOOHKKOE H3 IHAYMTEMEHOK QNUHHE, PAIMBWEHWE HX H3 OQHOM WOW CMEMHBX CNOAX CNOCOGCTEYIOT
MEpeEpecTHoW nomMexe. JIMHWA «HepTeas MOMET TAKEE WOTH NapannensHo gpyrisM NHHEAM Nepegadgn Ha
MAMEK PACCTOANMAR. ONpegensHHad KoMEMHAULWA WMNYNBCOR W WX COOTHOWEHKE BO BREMEHW HA PITHLIX
MAHKAN MOMYT BeIZEIBATE CHIHAN Ha MWHAK okepToes . Tamw ofpasos, TpebyeTcA, ytofiel NepekpecTHan
MOMERA MEKIY NAHKAMK NEpESaYK BLiNa HyHe oNpedensHHoro ypoeHA.

3.4.9.1 ¥npaoneHie NepekpecTHOW MoMexon

Kak npaepunc, NepekpecTHaR  nNoMexa  AenAeTcA npolneson,  Korga WonoNbaykdTos
BEICTRPOASHCTEVIOWME KOMIOHEHTE, H3-13 HANWYUA BEICOKDYACTOTHEE rapmMoHue. COBMECTHOR NPHMEHEHWE
paIHLIX CEMEACTE NOMMYECKMX CEM BhlibiBaeT Npobnembl HI-3a HANHYWA PAJHLIX YPOBHER HANPAMEHWA,
MoOMEXTYCTORYMBOCTIA M NOTHYSCEWY YDOBHER. TpHMERoM MOMET NOCIYHKWTE COBMECTHOR NPHMEHEHWE
CEMENCTE Normdeckus cxem Schottky TTH w 3CH.

MpoGnesa 3aknNo4aeTcA BO B3akMoaekcTarK cHriance TT ¢ aneserTtamd 3CMN. Boneactene Toro,
4T gdanaacH aMnnaTyasl cemedcTea TTI coctaenaeT 3 B, a v npubopoe 2CI 2anac noMeoycTORYHBOCTH
Tonex0 100 MB, MOMyT NPOMCROOWTE NARAINTHLIE BI3MMOOSHCTEMNA.

Ecnu MCnonsayioT chod Megu, 9T08sl pasgendTe NOMMHEcKHME yYROBHK, NepeRKpEcTHAA NoMEXa {CBAL)
MOMET BOIHHKHYTE B LWENK AEMIW NP BOJBPaLIEHAM CHIHana. YrasamHoe ABNEeHWE HAILIBASTCA NPAMOA
CBAIRK HYOpEd BOMHOBOE CONpOTHENEHWE. [0 CYWEeCTBY BOIBPATHRKA CHIHAN BbidLIBAET NOBbIWEHHE
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NOTEHUMANa I8MNM M3-33 CONPOTHENEHWA CNCA MPW NOCTOAHHOM TOKE. 3Ta NPoSNesa MoseT CKasaTsch
OHEHE CYLUBCTBEHHON 0CoBeHHD B aHANOrOBOR LUETW, KOMOa NPUCYTCTEYET LMdpoBan Norkka.

3.4.10 3aTyranve (ocnabnedue) curkana

BrICTROOeRCTEVIOWWS CUCTEME BRIpAbATRIEANT WMNYNLS C MankiM BpeMeHd HAPACTAHWA W MOryT
HECQOHOIHAYHO DEATHDOBATE Ha WMMYMECH, NPEBLIUAKILWE MAKCKMANEHOE BDEMA HApACcTaHka. 3aTyxaHue
CHrHana yoenW4WeasT BpoMa HAPacTaKunA DpoHTa MMNYNECa W CHWMaeT aMnnuTyay. Ocnadnedke cvriana
nydise Boers OBBLACHABTCR Ha NPWMEDE MOJENM WMNYNLCA K3k CyMMbl CWIHANOE pajHbx YacToT.
BuICOKOMACTOTHRIE COCTABENAIDLWWE WMNYNLCA 3aTyxaloT OCTpeEs, YeM HAIKCYACTOTHeIE. 3aTyxadHde
ApOHCKOAKT M3-313 NoBepXHOCTHOMD XpdwexTa B nposogHwke [ckdH-adidberta) a Tawske wa-3a addekTta
pacCceRHWA B JWINEXTRHKE.

CurHans ocnaSnAakTcA CONpOTHENEHAWEM MEOW, WCNONbAYEMOW ONA NOCESOHWUKOE, W NOTERAMKE B
pEIYNLTATE CKMH-2dEKTa B NOBEDXHOCTHOM CNOE MEgM.

CONpOTHENEHWE MEDH MOMET yMEHsWWTE YCTOHYKMBEE YPOBHW HANpREeMHs A0 YPORHA, HKMEe
HECBXOOAWMMOrD OANA ANekpaTHON NOMEXOYCTOAYMBOCTH. 370 ocoBedHo BepHe and cxes DCT, B KOTOPRIX
OEMHATENS HANPEEKEHWA DOPMADYETCA COTMACYHILAM PEIMCTODOM M CONPOTUBNEHWEM NHHKK.

ConNpoTHENEHWE NOCTOAHMOMY TOKY MOWET DbiTk BbIYHCIEHO, WCNONBEIYA YASNBHOE CONPOTHENEHWE
MEOW W TeOMETPU NPpoBcOHWMESS. BruaHMe kadecTea nopepxwocTi (ckre-addertal moser OwTe
CNPEQENEHT IKCMEDHMEHTANEHD WNKW No SopmMyne. [Py BeicokoM BLICTPOOERCTEMK TOK HE NPoHWEAET B
NoCECOHAE, CNegoeaTensHo, NoTPefHocTE B TONCTOR MEOW, BOIMOEHD, HE 0BR3aTeNLHa.

3.4.11 CornacoBadyde Harpyaki Leneld coeniHeHHi

CornacoBaque Harpyskik Uened coeduHedni Heobxogumo 0nA ofecnedenns WenocTHOCTH CHriana,
M0 CYHXDOHWIAUMK, BENWHMHE HANDAWEHWR WCTOYMMER W NPMEMHWES CHIHanoB, a8 Taioke BONHOaoTD
CONPOTHENEHWA. OOWMe TWNsl COrMacoBaiKe Harpysok JeTandIdpoBadsl 8 CRedysilWs pasgenax |
NpegcTABNeHLl Ha pUCYHEE 3.
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Pucyror 3 = CormacoBanine Harpyaok

Mpy nocneooRaTENLHOM COMMACOBAHMA B LENk NOCNe0oBaATELHE MENOY WCTOYHMEDM M HarpyIkon
BEMIOMAEBTCA PEIMCTOP, Yalle Boero, 4YTo0bl COMMacomaTe UENk C WCTOYMHWEOM. [MocheloBatenbHOS
COMACcORaHME yNpaanaeT Bubpocami, TpeSyeT ToNeKD CAHONS KOMNOHEHTa W NOTpebnAeT HemMsoro
IHEQTHN, HO MONMET NOANHATE HA BPAMA HAPACTAHWA M cnaga. [Ana bonewero adpberTa pearcTop CnegyeT
PAIMBLLATE KAK MOMHD GIMEe K MCTOUHMKY.

Mpyd napanneneHoM COrmacoBasin Uens 4Y9eDe3 PE3WCTOD [(WYHT) COBOMHAGTCA © 3eMnel. 310
OBBLIMHAA CXEMA NPA NOCIEA0BATENLHOA KEOMMYTALUWH KOMIOHEHTOR, COornacyiolyd peadcTon, KaKk Npasuno,
COOTBETCTEYET IHAYEHMID BONHOBOMC CONPOTHENEHMA UenK CcoO8guHedHMA W oDECnedyuBacT MeHbLLIWe
OTpaMeHA. 3Ta koddurypauwa ofinerdasT TpacCHMpOBRKY PACNPEOSMNEHHBIN HAMDYIOK W HE YXYOLaeT
SROEDHEN.

COMacoBaHde © NPUMEHEHMEM DEIWCTHBHOIS JENKTENA {DHUECHDCBAHHBER YDOBEHE) (CM. PUCYHOK 3],
KOTOPRIA NOGKNOYAINT MENTY NOTEHLWANOM NUTAHWA W 38MNK B KOHLE uend. HeT yxyoweHna 1a0epmed, W
IANAHHERA YPOBEHE CMEWEHMA YCTAHABNMBARTCA owbOpOM JHAYEHMR pPEIMCTOPOR, & MNEepeKroYete
NPOMCROOMT B Harpyase. Takoe COrNacchadWe Harpyzed noTpefnser Gonewe aweprisd, Tpedyer and
PEANMIAUMK JBA KOMMOOHEHTA KW CMELWART YOOBEHE MERSKMTIYEHMA ANA BRICOKOTD W HMIKOMD MOrAYeckoro
COCTOAHMMA.
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PeancTuaHo-emKocTHoE BT COMacoBaHge HarpyIsd, HAIBBaeMoe crnasxkeaowmy BC dunsTpomM,
NOOKNHAINT  NOCNEdo8aTEnNEHD K MCTOYHMKY  HANpAMEHWA W, Kak npasuno, 3aaemnanT. JadHoe
COrMacosanie HArpyIkd yNpaenAknT ewiBpocanid W KOPOTHMMM GPOCKaMH HANDAMEHHA, HE NoTPpe&nAKnT
JHEPTHM NP NOCTOAHHOM TOKES, W CIMAMKEINT Kpas DopMbl BOMNHL. B COMaccBaHWd yYacTeysnT O8a
EOMOOHEHTA. 3HAYEHMA PEIMCTODA W EOMOSHCATOpA O0MHHE! OmiTe noacbpadel 09 Kasgol wenws
COrMacosaHua.

OuogHoe CornacoBadie HarpyIsd MoseT BeiTe BHBEOEHD HA NWTAOWEe HANRREKEHWE V., Ha ISMIK,
WK MOTyT DbiTe HCNONBIOBAHE 008 BapradTa. K MCnonNe3osadk 0bous BEapranToe npyberamwT o Sonswes
CTEMEHM HA HArpyEeHHbX WWHEK ODMEHE WK YYBCTEMTENBHEX BXO0AX KOMNOHEHTA, JCHOBHAR 3agadsa —
NOTACHTE JANPEOENTLHEE OTHNOHEHWA HMIYNECoE. HenooTaToK B TOM, 4TO OKaibBaeTcA cnalfoe BAHAHWE Ha
HOPMANW3ALKK SCTankHRX NAPaMETPOR LENICTHOCTH CMrHana.

3412 Qpyrie npoSnemMibl UENOCTHOCTH CHIHaNa

Mpw avanuie GLCTOOOSACTEYIOWMN WNH BRICOKDHACTOTHLIY CNEM AONONHMMTENsLHO C npobnemoi
UBMOCTHOCTIA CHUIHANEa NMPUKSOWTCA YYWTEIBATE OPYTHE NAPAMETPR. HEKOTODEIE M3 HWX — cOBMr daabl,
NONOKHTENEHBIR W STPRLATENLHBIA BRBDOCYl, 3X0-CHIHAN, JanpelensHER Nopor CpataTeWBaHWA, HABOAKH
COMYTCTEYVIOWMI NEgaknDdaHHEM,

Coewr dhasm = aTo NOCNEOCTEWA 330Ep#KKM CHIHANG, KOTODLIE MOTYT NPUAOOWTE K HADYLLEHHD
CHHXPOHW3AUMK  paboTel  cxemel. HanpuMep, B X008 BIAWMOOEWCTEWA C  JNeMeHTAMH  CHEMbl
CHHEPOWMMMYNECE], BeIpabaTHIBAEMEBIE TEHERATOROM TAKTOROH YacTOTel, MOMYT DLiTE COBMHY TR BO BREMEHH,
Copdr dpask MOMET ObiTe BblIBAH BOMNHOBEIM  COMPOTHEMNEHAEM NHHWA, CBAILKG NPOBCOHHEA ©
JAIEMNEHWEM, MIMEHBHWER INEKTPONMTAHAA, JOMNYCKAMM KOMIOHEHTA M EMEDCTEIO HATDYIEH BXOO0R.

Beifpoc = pEIYNETAT NPEBHIUIEHWA HANDAMEHWA CBeiwe V. WNW, EChW NoCMOTRETE © OOpaTHON
CTOPOHE, NPEBBILLEHWE HANPAKEHHMA B OTOWUATENBHYH CTOPOHY HWME NoTeHUHana semMny. Bebpoc MoweT
GbiTe OTRPEryNHpPoBaH (y4TeH) oCoGeHHOCTRMH NPHMEHEHKA ANeMEHTHOR DAakl, PaIMELEHHA W MIBECTHEIX
METOOOE COMMACcOBaAHWA.

Jx0 curMan — ato adderT pocTa @posTa OTRaMEHHOre CHIHana Ao ypoBHA NepesnoseHiA {nopora)
NMCMHAKA WK Boilse. ITC MOXMET DbiTe BRIIB3HO HECOOTEETCTEHEM MOMMYEcKMY HCTOYMHHECE W NPUEMHWEDE,
HEOQOCTATOMHLIX  METCO0B  COMNAcCcBaHWMA W PACCOIMACOBAHWMEN BOMHOBOMD  COMDOTHBMAEHMS  LENW
COSARHEHWA C KOMMOHEHT AR .

CEox cpafaTeiBaH«A BOZHWEST, KOMOa BOADACTIHCWWA DpoHT AMOYNeCa HE SOCTWracT nopora
HANPREEHHR HA BXCOE KOMNOHEHTA. ManosowHele HCTOYHWER WK HEQOCTATOYHOE COMMAcoBaHWe Harpyack
YACTO REAAKTCA NPUHMHOR, X0TA oHE MOTYT DblTe BEIBAHE CHTHANAMM © DONLLIAM BEPEMEHEM HAPACTAHMA
OTHOCATENLHO WA PKHE WMy NECEA.

DAHOBPEMEHHD NEPSKMICHANWWECA BhiXoOE MOMYT ObiTh WHOYETWBHO COBOQWHEHB! MEMIY LUEMbH
MATAHKWA Voo W JeMnel. 3To J3GepHHEICT NEDEKMIOHEHHE W MOKET HAMEHWTE BPEMA HADACTAHKA W cnaga.
Bed TOMHON MOSEeNS Lend NATAHNA V.., J8MNE M MOJENKW COSgHHEHKNA, TOYHOE MODENMPOBAHKE CHCTERME
ABMABTCA JATPYOHHTENbHLIM, Oprasdvaaund  COEOQWHEHHA © HH3KOH WHOYKTWEHOCTEID NOCREdcTEOM
WCMONEICBAHKA WHZOKKE NEOBOOHKEDE CHHMAET BIAMMIHUHIYETHEHIE BNUAHKE.

3413 NoMexn KOMMYTALHH

MpW NEpesmoYeHry YCTPOACTES TOK BTEEAeT NWAC BLITEK2ET W3 WCTOYHMER MHTAHWA 00 Uenam
NATAHKWA WM 38MNA. ECni ¥ 2Tor0 TOKA £CTh BLICOKOHNACTOTHBIE COCTARMNAWWE, WHIYETHBHOCTL BLIBOGOE W
COEAHHEHWA CTAHOBWTCA CYWECTEEHHOA, NPHBOOA K BERSMEHHEBIM KNH KOMMYTAUAOHHBIM MOMEXaM.

ATH NEpEXCOHBIE NPOUBCCE BEIIBAHB WHOYKTADHOCTEM KOHTYDE JIEMNRMWMTAHNE K, CNeJoRaTenkH,
Br0 PWCYHMOK OON#eH ObiTe COPOEKTHPOEaH ONA YMEHLLWUESHWMA 3TON MHOVKTHBEHOCTH B MaKCHMANLHO
BOAMOKHONR CTEMEHH.

D&lan MEeTOOMEa N0 CORPALUEHMKE) NOMEX KOMMYTALUKW — 3T0 WCNONLICEAHWE KoOHASHCATODOD
DA3BERIKKA, KOTOPBIE 0SEecneqd|BainT NHTaHWe B TodYke Sonee Gnuakol K MG, YeM MoToqHHE Toka, Jawe koroa
ITO YCNOBME BhINCNHEHD, PACTONOMEHWE KOHGEHCATOpa ABNSETCH BawHeM dakTopos. Ecnv BsiBogbl
KOHOSHCATODOR  MANWWHe ONWHHBIE, CcODCTREHHAEA WHOYKTWEHOCTE CTAHOBWTCA CNMLWWKOM  Sonbiuoi,
BOIHKKAET HEMENATENEHOE MEDERTIOYEHNE CMERHEIX CREM.

FPaaeaaka Ha nnaTax, Kak Ngasuns, GOCTHMRETCA CTAENBEHEIME EOHOEHCATODaMM, KOTOpEIE MOoryT OeTh
NoMEUEHE BNM3K0 K TOYKAM NOOKTKOYEHWA MHTAHWA # 3EMNA KOMNOHEHTE.

3.4.14 Opyrve nomMexu

¥ MHOMOCNORHEIX NNAaT ecTk NpEWMYLIECTEA Nepe] OBYXCTOPOHHKMK NNaTtaMd B TOM, 470 Cnod
MATAHWA W 28MOW BMOMYT DT CANCWHBIMA CNOSME METANNWIAWMK. CNeacsaTensys, OHM NpeanarassT
Gones HAIKDE BONHOBOE COMPOTHENEHWE BY napasdTHbiM TOKAM W yNyYWeHHOs pacnpegensHie Toxa.
TorkoBan NeTNA 3HAYWTENEHD COKPALUAaTCA, Tak Kak MyTe OFPaHKYeH ONWHOH CWIHANBEHOMD NpOBSOHAES W
CNOAMM NMTaHKA. [0NA gansHefwens YNyQwesda MHOTOCNoR B palpaioTor, CMENHEE CNon [CArHans ee)
BA0MYT TEACCHMPORATECA OPTOIOHANBHD, TakMM 0DpasIoM, COKPALLAA NEDEKPECTHYID NOMEXY MI-33 ManeH kKol
OOMAacTd NepeceYeHA Mesdy NpoBoOHHKaMA. Chod NUTaHWA W CNoW Jennk DyOyT Takke CnywnTs AN
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MIONALUNKA WYMOE, BOIHWMERMLAE OT CHMHaNsMBIX NPOBOOHMEDR, IKLAHUDYA MINYHEHKE CINOWHEIM CIOSM
METanna.

3.4.15 ¥poBeHbL NoOMeXoyCcTOHYHMBOETH

YpopeHs NoOMEX0YCTORYMBOCTH ONPEQenseTcA SonyCTHMbIMK Nepenanamy HanpaseHina NegemMaiion
M NOCTOAHHON COCTARMAKLMY TOKa, NPY KOTODRX elwe obecnedueaeTcd MyHKUMOHHPORAHKE YCTRORCTRS B
onpefenanHeEx rpanauax. CyliecTeyeT O8a BHOA HCTOMMMEa nomex. [epBei BKD — NOMEXK YPOBHA
MUTAHKA NOCTOAMHEIM TOKOM ONA KaMO0M MHTEManeHod cxeMbl. BTOpoR BMO - BIaMMOSERCTBUA NOMEX
NOFMYECKONS CUMHANA KOMOOHEHTA, NeDefaRaAeMblX NEPEMEHHLIM TOKOM. HKawobii NOrddyecs il KoMNoHeHT
CAA3AH C HANDAMEHWEM M BOIADATHEM TokoMm nNo demne. CMcTEME pacNpeaeneHWe MOWHOCTI MMEET
KOHEYHEBIE NEPENAGE HANDAKEHWA NOCTORMHOMD W MePEMEHHOTC TOKOB MesOy INEETDONHTAHHEM W
KOMNOHEHTORM, TaKKe Y WEETPONUTaHMA 8CTe ONpedensHieER pabodui gonyce. OCHOBHLIE NapamMeTpd,
BEMKOHYEHHLIE B 33MAC NOMELOYCTOAYMBOCTIAL

8] JonycH aneKTponNATaHKA,

bl nepenagsl HANPRAEEHWA NOCTOARHOTD TOKA;
C] TPYNROBLE CKAYKH NEPEX0OHbBIX NPOLECCOR,
d) ckadok NnepexcdHsix Nnpodeccos UG,

&1 A0NyCH HAaNpAMEHWA BX00a KOMNOHENTA,

fi  3a0aHHOE HaNPAKEHWE JANeKTRoONMTa KA.

3.5 PacnpenenaHMe MOLLHOCTH

FacnpegengHie MOWHOCTI XapakTepuayeTch JBYMA THNaMK NpoB0OMMOCTH, YTO OCNpeaenaeT 1\ Bk
NoTepk. AKTHBHBIE [HA MOCTOAHHOM TORE) W GUANEKTRWHECEWE (Ha NepameHHoM ).

3.5.1 PacnpegeneHMe MOWHOCTH NPKH NOCTOAHHOM TOKE

CrcTeMa pacnpefenediAd MOWHOCTH NpW NOCTOAHHOM TOKE COBOMHAET BRIXOD JNEXTRONWTaHWA o
BXOOOM KAHAOID KOMNoHEHTA. ONna cucTem ¢ BONbWHM KONWHECTEOM NEYaTHRX NNaT W Nogecaos NHTaHKA
WENSTENEHS MOOENAPCEAHWE B3SVMOISACTEHR KaWZOoOros KOMNOHEHTa AnNA Toro, 49Tobel NpOoBEpPWTE
paboTOCNoCO0OHOCTE M OKa3aTe MOMOWE NpW NpoekTHpoBaHWK, [MageHde HanpeseHsA wMexgy nobos
SEYMA TOYKAMK Ha MEOHoM CNoe onpegendAloT NPOMIBEJeHHEM AHAYEHHA MAKCHMAaNBHOND IHAYEHKA ToKa
HErpYIHKe Ha CconpoTWenedne cnod. Mpd HeobXoOMMOCTH 3HanWs MOOENKW NPOBCAAT ANA ONpeneneHnua
NageHKA HANDAMEHAA MEKTY KaM G0N MHTEMPANEHOR CREMOH.

3.5.2 PacnpegeneHie MOWHOCTH NPKA NEPEMEHHOM TOKS

FPacnpegenesHie MOWHOCTI NpW NepeMeHHoM TOKE DENWTCA HAa TPW OCHOBHBIX COCTABNRIOWWXY.
Kosuenuda NeEpEMEHHOMD TOKA DECCMaTPUBAET PACNPEOENEHWE ANEKTROIHENTMM MO LENAM Y8ped NoNHoE
CONPOTHENEHWE.

Mepsad COCTABNRIOWAA — NOMNHOE CONPOTHBNEHKE NPW NEPEKNKHERHM. 370 NONHOE CONPOTHRMNEHKE
MEMDY KOHOSHCATOPOM PEIBAIKM W BLIBOOOM KOMNOHEMTE. TOK MPK 3TOM MMEET CAMYE BLICORYID SACTOTHYID
COCTARNAILLYHD.

BTopan coOCTAaBMANLAA — NONHOE CONPOTHANEHAE NPA JIApAGKE OTOENbHLY KEOHOEHCATORORE PA3BASKH
HHTEMDANBHEBX CXesM. ToK B 3aToM CONpoTMBNeHMK obnanaeT Gonee HKWIKoW 4acToTol ¥ Gonee BeICOKOA
AMNAMTYOOR, Yl ToK neppol cocTaenAwed. Mepenan HanpAxedda ByOeT MEHBLLE, HeM B Cnydac,
YIIGMAHYTOM BLILLE, W3-33 GONES HWAKOTD NOMHOTS CONPOTHBNEHWA, 4TO NPUBOOUT K BONEs HAIKoR YacToTe.

TpaTed COCTABNRIOWAR = NONHOS CONPOTHRNEHWE NORTOPHON 3ADASKKW KOMASHCATOPOE PalanAlkd. Tok
MOCTYNAET OT MCTOMHWKER MATAHKA W, KAK NEABKING, MMEET CAMYH HWIKYID YACTOTHYH: COCTABMAILLYIO.

Pazpaska gonssHa obecneqdvBaTe JOCTATOMHOE HOMWHMECTEO 3INEKTROOHMEDTMA ONA ECMOOHEHTOR,
MOITOMY BOIHHEANT BeICoKHe TpeboBaHWA & amMnnuTyge TOoHa BO BPEMA NEDeRMOYSHAA KOMOOHEHTE.
CHCTEMa INEKTRONMTAHKA NeYaTHoR NNaTel Jon#Ha ofecneqvsaTes 2 TOEDM, HE QONYCEaA CHMMEHWA Ha
exoge MC exogHoro Toka Hee Heobxogumore ypoesA. Ecnur aanacedHol B BNoKE NWTaHMA NAATE IHEDTHK
HEACCTATOYHS, BONKAM MHTErDansMoR cxenel (MC) oA ee noOONUTEM TOEORM DAIMELWANTCE KOMOSRCATODE,
MOOCOEOMHASMER MEMIY CNoeM NATEHWA W 3esned. KoHOeHcaTopwl ofecne4yvBamT JaphgHbiA TOK
KOMNOHEHTasM BMECTO CNORE NWTamdA. [locne nepegads 3IHEpTHM  KOMMNoHEHTaM, oW OwicTpo, OO
CREAYIOWETD PAIDAGA, IAPREAINTCA IHEDMAEH, COXPAHEHHON B GONes MEQNEHMEX KOHOEHCaTORaX.
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4 MNpoekTipoBaHWe UeNen ¢ KOHTPONUPYEMbIM BONHOBLIM CONPOTHBNEHWEM

B cayuasy ofpaboTe CUMHAN0E Ha BeCOKMX CHODOCTAX CHMHANbHEE MNPOBOOHUEH, BOIMONHO,
NOMASTCA DACCMATRMBATE KAK MAHAM NEPE0AYA. 3TO KK, MAHWMYM, 0IH3%AET ONPeaenaHue KapasTapueTHK
BOMHOBOMS CONPOTHRNSHWA 3THX NAHKA. Tak K3k NHHHK NEpedaqYi JoNKHE HATDYMATECA Ha WX cobCTREHHOE
BOMNHOBOE CONPOTHENEHHE, NPOSKTHROBLLWE JoMEeH NpeyCMaTpMBaTe COrNAcYOWBe PEIMcTORRI,

Oonyc « aHaUeHNE COMMAacyioWMy DeIACTOpOR QomHHe AeiTe BROpade Tag, 4Tobel COOTRETCTRORATE
TpeboBaHKHAM NDOMIBOACTES NPOOYKUWE & npoesTa. DomsHel ObiTe yHTEHL CReayIowMe GakTopsl

a) Ccornacyiue peaucTopl (NS KENO0R NAHWA Nepenayd) vaenuiueainT NNOTHOCTE W CNOMHOCTE
NEYATHOR CXEME;

b} pasMmeweHAe JOMmeHs ObiTE COENAH0 TaK, Y4Tobk CHIHANEl NPOXOOWMNK CAMBIA KODOTEMA NyTe OT
NepegaT™|es (MCTOHYHMEA | 00 Harpy3ss [COrmaconanie HanpyaoK);

C) HOHCTDYHEUMEN nedatHol nnaTel  Jonsed  SbTe  NPegycMOTpeH  KOHTPONk  BOMHOR0S
CONPOTHRNEHWA,

d} MUHMMANEHOE DACCTOAHME MEROY KOMNOHEHTAMM BMONMET WCKMOHaTE HE0DX00MMOCTE KOHTRONA
BONHOBONG CONDOTHENEHUE NAHKA, HO, NPK 3TOM YEENMYWMEATE NNOTHOCTE NPOBSIHHKOE.

Pasmewenwe DonIcTPOOeAcCTEysHUKE  KOMOOHEMTOR GNA3ke  apyl K OpYTy  MOMEeT COorpallats
NoOTPEbHOCTE B NAHKAX Nepedadd W yMeHblaTs npolnewy NepekpecTHeX noMex. OgHaks 37O MOEeT
NoWBECTH K NpobnemMast TENNOBOTS PEMUMA W YBENWYSHWM KONWYECTEA CMOSB B NeYatHoW nnate Wi-ia
BOADACTAHMA MASTHOCTH NOOBCGHHAKDE. YESNHYEHHE PACCTORHWA COKPALWAET KONWYECTEO BOIHWKHOBEHHA
TENNOBEE NPOBAeM, HO MOMET chOCODCTEORATE BOIHWEHOBEHKIO MEPBKPECTHON NoOMEXK W npobnems
BONHOBOMD  CONpOTWENeHMA. B ObicTpoQeACTBYIOWMY KOHCTPYHUWAX CyWecTeyeT MHOr  npobnem.
PaspaboTylk CXeMiE JOMeEeH NOHWMETE TPeGoBaHWA CMCTeMBl H OUEHWBEATE ANbTEDHATWEHLIE BAPWMAHTLI,
yTobk obecneswBaTts camoe NPOCTOR, BeFOOHOE, H3OEXHOE pEWEeHWE ONA YOOENETEODeHWA 3ITHX
Tpebosadkih, BENKYaA Beifop NYyYWEro BAPWAHTA NPOBOOALLEr0 DHCYHES MM BOIMOMHOCTER nnatel
NpOBOOHOTS MOHTaMA (CM. Takwe 3.4.5.2 n 3.4.8).

4.1 OBaop cxeM coagMHeHWA

MukpononockoRas NUHKA NEDEgaq COCTOWT W3 NPOBCOHMWER, OTOEMeHHOS 07 checKoHEYHORR
ONOPHOA Uend chnosn gQuanekTpdka. B camomM npocTomM ChyYas NpoBogHHAE HAXOOWTCA Ha NOBEpXHOCTH
BHELHETD CNOA, FOE OH CHPYHEH BO3gyxoM (& = 1,0) cHapymKu, 8 Ha OCHOBaHWH — TBEPOBM GUINeKTDHKOM.

Mnata nNpoBOOHOMD MOHTEWa - OpYroR NoHMep BCTROEHHOH MHKPONONOCKOEOR KOHCTRYEUWH.
Db besiHEIN NPOBOOHKK BCTPORH B JHINSKTPWE W NOKPET GONes TEEpOsIM OWINSKT UKD,

Doofsi@ cny4ain MAKPONoONOCKOBOR NMHIKKA — 3armyBneHHas MUKPONONockoBaR NAHWA, 108 NPoBOgHKK
PACMONONMEH HECKONLED HUKE MOBEDXHOCTH MNATEH, W OKAILBASTCA OXDYHMEHHEIM TESPALIM JUINGKETDHEKDM.
ZarnybneHHan MUEDONONOCKOBESR NAHWA WMEET SOWHCTEEHHYID ONopHYID UeNb, OTOSNeHHys CNosm
OWINERTPWED. YacTHEEA BapWadT 3arnyBnesHod MAKpONCNOCKOBON AHHKKA — 3TO KXMES BHEWHAE NPpoBoOHEK
MNOEQEIT MATERHAN0OM NARNLHCHE MAckM Ha cnoe 1.

Mnartsl NpoBOOHOND MOHTARA YacTo NPOEKTHPYIOTCA B BHOE NONOCKOBOE NEHWA, Y KOTOROH OOdH KW
BoMblte  CWMHANbHBY CNOSE NPOBOGOE  JanpeccoBadbl B TEEPORIA  OHANEKTPWE  Memdy  JBywMA
HORCKOHEYHEIMHY ONOPHLIMA UensMd. [onockoBaa NHHWA — 3T0 poBRCAHHE, KOTOPINA pacnonosed B
TEEQA0M JHINEKTDHKE MEKTY J2YMA cBECKOHEYHEIMED ONODHBIMA LENARA.

Monone3ysT OBa BAPWAHTA 3ITOMD PEWEHWA. MEPBELIA, HOTOA MWHWA pPacnonoseHa Ha papHbix
PACCTOAHWAX MEXDY NNOCKOCTAMK ONOPHEX UENerd W BTOPOWR, KOTga OHa CMEeLWeHa W BhWAHMA §a30BLIx
MNCCEOCTER HE PABHE, 3 NPONSELHMOHAMNEHE DACCTORHKAM.

MNpH NpoeKTHROBaHWY anNapaTypel © HOMTPONWPYEMOW GMECCTRIC W BOMHOBEIM CONPOTHBNEHKEM
MCMONBIYIOT PACHETE, MOIBONAIOWWE NROTHOIWPOEATE EMEDCTE NPOBCOHMES M BONHOBOE CONPOTHENEHWE.
TOPMYNE OCHOBEEHE H3 JMNMPHHECKME IABMCHMOCTAX M YHWEANEHE BNA PasNWYHbIX KOHHMyDaU«iA,

4.2 ¥pagHeHWA

Zy = ponHoBoe conpoTdaneHue, Ol Cp = eMEOCTE Ha MWLy Ondssl, nddses. Kosderypaugna
NoKS3aHE Ha pHCYHEE 4,

4.21 MNopepXHOCTHAA MHERONONOCKOBAA NWHKA
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T‘ \ . ' CurHANBHBIN G ol
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1 TINocKocTe ONOSHOE UenA

e

Pucyror 4 - MNoBepRHOCTHAR MAKPONONOCKOEAR NAHKA

i Y
2,,=H?L!n 239 W[ : |
08 +T ) 1,";-: +1.41 J
G o 0.67(s, +1.41)
C | 598H
080 +T

rog W= WwnpuHa NpoBoasMEa, MM,

T = TONWKHHA NPOBOOHKKR, MM,

H = OHanesxTpWYSceMd cnol Meskoy NMNOCKOCTREY ONOPHOR WENKH | NpOB00HMEOM;
¢ = OTHOCHTENLHAA QUANEKTDHYLCKIA NPOHHLABMOCTE

4.2.2 JarnybneHHan MUKPONONOcKOBan NMHKWA

W

R

S HrHAMNE HsIA Crof

P SR -
—.__-'"F-\""h-...-""ﬂ“"\.__.

[MNocKoCTL ONOPHOH LIEN

PHcyHOE 5 = BCTpoRHHAA MHEDONONOCKOBAR NHHAS

i

Ty i | |:
CORW 4T ,..r.:_ +1.41 |

- !

U H + T (1 -0,6897(= +1.41))=

a

rog W - WHpKHHa NPOBOOHKES, MM,

T = TONUYKMHA NPOBOOHMKES, MM,

H = QuanexToHYecEmia CNon Mexay NNOCKOCTLES ONOPHOR e M NPOBCOHAEDM,

& = OTHOCHTENEHAR AHINSKTDWYEcKan NpoHHUAEMOCTE [GHANEKTPHYECEaA NOCTOAHKEA).
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4.2.3 CHMMETPHYHAA NONOCKOBAA NHHAA

W -

[ 1 [noCcKoCcTe ONOpHOR Werid
] k) Y
H| /
- f! )

CWrHANBHBIA CRo
b (
Hf  / N
| BN J i
[ 1 MnocrocTe onopHol Wenu

Fucyrnok & = CHMMETDWYHAA NONOCKOBAA NKHWA

' ! a1
7 = 60ln I,9{2H+T}I].| I ]:
08w +T ) fe
i L 41
L”=|“ I8IH
08 +T

roe W — wupuHa NPOROOHHED, M,

T = TONWMHA NDOBOOHME, M

H = OHANSKTPWUYECKHA CNOH MEXOY MNOCKOICTEID GNOPHON LENK M NPOBOIHUKOM,
Er— OTHOCHTEMNLHAA QUINEKTPHYECKAA NPOHWLAEMOCTE.

4.2.4 NeorHan (acHMMETPHYHAA) NONOCKOBAA NAHAA

|ll]r|
o
r 1 MNOCKOCTe CNopHOR Leri
1 H II.I'I l) . -

71 :l , CurHarnsHbii cnof (pcs 4]

C |
i : / :
7 3 ! 1 | CurnansHbi cnoi {ocs Y
v HY b :

. .‘

MrockocTh o NOEHG i LLETTHA

PucyHox ¥ = QB0oAHAA (ACHMMETRHYHAR) NONOCKOBAA NHHKA

5 :l 'H.l.- -\.|-' i1
z =s0lIn L9[2H +T) ll_ H. [ L 1
L 08w +T | dHC+TI) S

282z
e | 2H-T
n
0,268W +0.335T

roe W — wHpKHHa NpOBOOHHKS, MM,

T = TONWMHE NDOBOOHMKS, M,

C = QMaAnekTpUHEcKHA CNoA MEXOY CHIHANBHBIME CNORMM,

H — AManekTPHHECKMA CNod MEXOY NMNCCROCTRI0 ONOEHON LEMK W NEORDOHKKIM,

Er— OTHOCHTENbHEA JWINEKTEHYECKaA NPOHNU22MOCTR.
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4.2.5 NonockoBan NPoBOOHAA MHHAR NAaTLI

d

Sy -

MnockocTh onNopHOR Leny
]
Fd

Y GHFHANLHBIA GRoA

M M

_|_-"_"\.._.F' ‘I'-. i _.u—-\_\“__

| [INOCKOCTL ONOPHOH LENH

Pucynok 8 = MNonockopan NpoBcaHan NdHKA

£ o= Ein ﬂ_
ey )

1]
E
¥
roe o = QUaMETDp NROBOAA, BAM!
H = OW3nNexTpHYeCcksHi CNol MeXQy NNOCKOCTE ONODHOA LENH MW NpOR0EHMEKDM;
&= OTHOCHTENEHAR OAINSKTOMYECKAR NDOHKUAEMOCTE.
4.2.6 MukpononockoBan NPpoBOAHAA NHHKA NAATLI

CHIHANRHSIA CRoE

MNoCEOC Te ONODHOA Uen9

FPHcyHok 9 — MHKDONONCCKOBAA NPORBOGHAR NHHKA
138 44
£, = In :
= o

rge J — QUaMeTp Npoeoaa, MM,
H = OWanekTpHYScsMid CNoR MEXOY NNOCKOCTLED ONOPHOR WenH ¥ NPOB0SHMEDRM,
& — OTHOCHTENEHAA OHINSKTPMYECKAR NPOHMUAEMOCTE,

4.3 Npaeuna NPpoOBKTHPOBAHMA NAHKHA C KOHTPONMHPYEMbLIM BONHOBLIM CONPOTHRNEHHEM

Mpy NPOEKTHRCBAHAK MMHWA C© KOHTPONHPYEMBIM BOMHOBEM CONPOTHBNEHWEM YHWTLIBAKT BREMA
IANELWEN DAECNIPOCTRAHEHHA CHIHanNa, NMexy NEQoKNHEHHA W NePEEPecTHRIE TOMEXH. HacTo NononeayoT
BONHOBCOE CONPOTHENEHWE B guanazcsax S50-70 Om, 7ark kak Gonee HHIKKME IH3YEHWA BONHOBOMO
CONPOTHRINEHKWA BMOMNYT BHiZLBATE YPEIMEDHYID NEDEEDECTHYIO NOMEXY W YEENWYHBATE NOTpebnAemMyo
MOWHOCTE MA-38 DAcCOrNacoBands Harpyaky. BonHoBse conpoTUanedkna B npeaenax S0-70 Om He ToNsKo
MoOIBONAKT paboTaTe © GOMbLUWMK JHEYEHWAMK NEDEKDECTHON NOMEXKW, HO ODECMNEYWBaHmT ONA CXEMi
Gones BRCOEYK) YCTOWYHBOCTE ¥ INEXTOOMArHHTHERM [(2M) BOIMYLLEHKWAM,. HMEINT MEHBWKA YpoBEHE 30
wanyseHWd. MonynposogHuEoesie Nprbopsl, KAK NPABWMNG, WMEKT IHAYEHWA BOMHOBOMC CONPOTHUBIEHMA
HIME TEX, KOTOPpLIG TRebYIOTCR ANA CO30aHMA PALKOHANEHELR MENKCOEIWHEHRA NNaTe.

BoMbliHe 3HAMEHWMA BONHOBONG CONDOTHBNEHWMA Ha nnate TpeGyiT YIKMX NDOBOOHMESE  WANK
TONCTONS QUINesTPdEa, W ONA NedYaTHelx mNaT GeicTpo QOCTHrAKTCA TEXHOMNOTHYECEHE Npegentt [WHpHHa
npoeoankMea 0.1 sm, TOnWweHa avanestpaka 0.5 sam, ¢ 7.0 TexHonomndd NpoBoOHOro MoMTaxa AanA
OOCTHMEHWA NNOTHOCTH CoeguHeHkiA 8 npegenax dwavdeckore obwema nNNat ABMASTCA anbTepHaTHREOH.
PaguomepHoe (£ 2.5 MEM) paaMelieHye C© OnpedenedHeM WaroM nNposcios Takse obecnedydeasT
MOCTOAHKOE NG BCEH ANKMHE BONHOBOE CONPOTHRMEHHE HA BCEA NNOoWAagK NNaTeH.

HeoSxogrmos BOMHOBOS CONPOTHEMNEHWE NWHWH MOKET GbiTh NONYYEHO, Kak yHELKMR HECKONbEHX
napameTpos,

a) MOnNepedYHos CEYRHKE NDOBOAHWED — YMEeHBLLEHWE BOMNHOBOTD CONPOTHENEHWA © YBENWYSHHEM
WHPKHEL NAHEA, BoNes TOHEWME NPOBOSHMEN, B HaCTHOCTH Ha BHELLHWE CAOAX HYBECTEMTENLHE! K HIMEHEHMAM
WHEHHEl M3-38 METannWIagud 1 TPAONEHHA, WCNoNbIYEMsX B METOOE METANNMHIAUWK CHBOIHLIX OTBEPCTHI
(MCO) ABYKCTOPOHHWE W MHEOMCCNOHREE NNaTax;

Bl TAN NHHKKW — ON8 GaMHOR OQUINEKTRHMYSCckod NPOHWU3BMoCTH -, 333003 W WHDHHE NPOBOOHKKA
BOAHOBOE CONpOTUBNEHAE MUEDONCACCKOBON NWHWA SONEWE, YEM NoNOCKOBOR,
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C) NPOHMALAEMOCTE ., OTHOCWTENEHAA OWANEKTPUYECKAR NDOHMLABMOCTE — BuICOKOE IHAYEHWE
NPOHMLABMOCTH  , NPABOANT K DONEE HMIKOMY JHAYEHNKD BONHOBONG CONPOTHENEHKMA, YBENWIMBEAR BREMA
pAcnpoCTRAHEHKA,

d} TOMWWMHA OUINSKTOMES MEROY CHIHANOM M J8MMERA — BONHOBDE CONDOTHENEHHE YMEHBLLAGETCR C
W IE HisLLIEHMERM TOMLLMAHE;

€] TOMNWMHA MeaHoOro CNoA — BOMHMOBOE CONPOTHANEHWE YMEHBIWAETCA NPW YESTHYEHNM TONWHHEI
MEOH, PEXOMEHOYETSA MCNONLICEAHME TOHKDH MEOA NPHUEMNEMOR ANA OPYIAY KOMCTDYELMA,

fl pekoMedgyeTcA paAcnonaraTe NPOBOOHMEM C KOHTDONWPYEMbBIM BONHOBEM COMNPOTHBEMEHMWEM HA
pACCTOAHWMA HE MEHE2 2 5 MM OT Kpaa onopHoi NoOCKOCTIA LEnM;

g} pekomeHgyetcR waberaTe paiMelieHwA KOMTPONMPYEMBIX NPOBOOHWMKOR WAL npobenbHbimMM
MECTaMH B MEQHOM CMOe, ecnik NNowWades npobenos naeoT Sonee 5.0 M,

i} perOMEHOYETCA KPMTHYECKWE NPOBCOHMEN DACNOMAraTe HA DHYTDEHHWY CRoAX MEway onopHBMK
LENAMM UMK B 33rNyBNeHHsX BHEWHKMX CNOAX,

iy peKOMEHOYETCR MIGEraTe KPARHOCTEA B KOHCTDYKUWK, TAKWK K8k TOHEWE NDCBSOHWIA MM TONCTaA
KOHCTRYELMA NNAaTk;

i} peKOMEMOYETCA NOMEWATE TeCT-KyNOoHbl KOHTPONA B obMacTe CXeMbl WM WMCNONLAOBATE
AKTHEHEIR NPOBOOHMKA CO CMERHEIMK KOHTOONEMEBIMK TOWKEMMA,

k) pekomedHayeTce ofecnedyBaTte JaHHBIE ANA TeRHoNOMdYeckors ofSopydosadds B uudposci
opMe, a He HA NNeHKe,

[} pekoMeMOyeTCR  MCNONBEIoEATE PAINWYHBE KOGRI NDOBOOHMKA ON8  ESKO0M0  aHaqeHus
EOHTROMMPYEMOrS BONHOBOTS CONPOTUATIEHWNA HA KEO0M CUIHANLHOM CHoe;

M) PEKOMEHOYETCR YYUTRIBATE AAWWTHBIE NOKPEHTHA (T. 8. NAANEHYID MACKY) B KOHCTDYELKWHA NDW
pacYeTe NOBSPXHOCTHON MUKPONONOCKOROA NHHNAK,

N} pPEKOMEHOYETCA YHUTEIBATE CAMEBIE LWIMPOKME OOMYCKM ONA KEWO0ro paiMepa W napameTpa;

0} pPEROMEHOYETCA NPEACCTANATE NPOMIBOAWMTEND CeOGOOY ASRCTRWA MR MIMEHEHWA NADaMETROR,
YTOGR YOOBNETEODHTE TPEGOBAHWA CNPeOeneHHbIX OONYCKO.

4.4 MNpaerna KOHTPONA NEPEKPECTHON NOMaXH
LonyceasToA WeNoNEI0BaTE HECKDNLED NPaBKMN GNA KOHTPONA NeEQeKPecTHOR NoMexk. DOwWe MeTod b
CoKpaleHHa adekToR NEpEKPEcTHON NOMEXK B CXEMAX C BICOKONH NIOTHICTRIO NPegCTaBNEHE HRKE!

a) rpYNNUPoRKa CeMERCTE NOTHUESCKAN CXEM A0HANEHO. OrNaHUyMBaTE CHTHANEHBLIE NDOBOOMMKY A
APYTHX CEMEBRACTE K 3TUM oBnacTam;

b) oBecneuwBare OTAENLHEIE NYTH BOIBPATHOMD TOKA KaWOOro CEMEACTEA NOMMYSCKAX CXEM,
pA3aenNATE CHOM MHTAHWA,

C) paIMEllaTE KOMOOHEHTEl 0T pajkeEMa DEOO0A/ELIBO0A B (OpAQKe  yOsIDAMWA CHODOCTH,
WCNONEZDBATE KODOTHMA NPOBOOHME ONA BLICOKOYACTOTHOND BEONA/ELIBOSE, PAIMELIATE HOMNOHEHTH B
HANPABAEHW OT COBOAMHMTENR 8 YOLIBAWWEM NOPASKE No GLICTPOQEACTBMM, ONA BelCOKOYACTOTHBIX
COSOMHATENEA MCOONEI0BATE KODOTHME NPOBOLHMKMN,

d} COrNAacOBRIBATE MUHWK KOHTDONUEYEMOID BONHOBOTD CONPOTHBNEHMA ONA YMEHEWe M ddderTa
OTDEKEHHA;

€} orpaHA4MBaTL MCNONEI0BAHUE K ANWHY YHACTHOR C NAPANNENEHEMY MTROBOLHEKAMIA,

fI onpeoenaTe M KOHTPONMPOBaTE 32300 MEXOY NDOROIHMEIMA;

gl PAIMEIATE KOMNOHEHTE GAMIKG OpYT K OpYTY O70A MAHMMW3SLAA ONHHE NROROJHMKOR 1 WX
NapannenLHoCTH,

R} CHAMATE OTHOCHTENEHYID OHINEKTPUHECHYES NPOHHLAEMOCTE,

i) YMEHEWATE PACCTOAHNE MENTY CUMHANEHEM NPOBOGHEKOM 1 3EMNEN,

jI  MIONMPORATE CHIHANLHBIE CROM OPYT OT APYrE, NOMELAR MEMTY UMW CHOM ONOPHEX Lene;

k) TpaccupoBATE CMEMHLIE CHTHANLHEIE CNOW ODTOTOHANRHD,

[}  MIONMPOBATE  WCTOYHMEM  NOMEX, TaKMe K3k CHHADOTEHepaTOpkl, OCHCTDOOSRCTEVIOLME
KOMMYHHESTODE! 1M BRICTPOOSACTEVIOWME WKMHE OGMEHE DAHHLIMKM 33 CUET DAcNONMKEHME NPODOGHHEDR Ha
pAIMER CNOAX, PEI0eNAR CNOAMI NATAHWME WWMKM JI8MIM WNY pacnonaras Mx B MaonUpoBadHoil ofinactd
NNaTk;

M) YEENMUHDATE PACCTOAHWNE MEXDY NPOBOSHKKAMM,

N} YMEHEWATE BOMHOROE CONPOTHANEHNE NAHWK,

0o} YMEHBLWATE YDOBEHE CHIHANA;

P} OKpAHKMPOBATE CHMHANBHLE NPOBGOHWKA 38 CHET 3AN0NHEHWA 3830P0B NPOBOIHWKAMKA JISMIN.

4.4.1 PeanuaauMa Npagun KOHTPONA NepekpecTHON NoMEexn
FeanWiauks NpasmMn KOHTRONA NEPEKPEcTHOA NOMEXK NOTReDYeT BRINONHEHAA CNEgYIoWWX YyCNoBHn:
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4) YEENWYEHWE CNOSE MNATAHKA W e

b} yEEOWMYEHME CNOMHOCTH W3-38 SONONHATENEHBX  COMMACcYWMY  KOMOOHEHTOR W MNCTHOrD
PEIMELEHME KOMNoHEHTOS,

&)l BeBoD KPUTEDHUER TPACCHDOBKM CHIHANLHEX NPOBOGHAKOE.

37TH haKToPEl MOMYT CYLWLECTBEHHD YBENWYHBATE CNOMHOCTE M CYMaTe EPYT OOCTYNHRX TEXHOMOTHA
NEeYyaTHeX NNAar.

B ofiwem cnydas nnata anonsaeTod HOMIOHSHTIAMA HACTONLKD NMAOTHD, HACKONLED 9TO BOAMOMHD,
YTODRE MUHRMMIMDOBATE PaIMED NNETe W COKPaTHT: BREMA DACNpOCTpadeHWA cHrHana. B peayneTate
NPOBOOHKEN DAcnoNarsKT GNWaks Opyr £ Opyry. W, K8E Npapuno, paszpaboTHdy BuiHysZed npdberaTe K
MCNCMNBIOBAHWIE  MHOTOCNORHEY Nnat, J4Tobsl pafoTaTe © BRICOKCH NNOTHOCTEND MEMCOROMHEHHA K
MEPECEYEHAN NP COROaHMN DUCYHKS COBOMHE AN,

4.5 Npapuna NPoeKTHPOBAHMA KYNOHA

Hike NpencTasno sl NOABKNA NROSKTHROBAHKA TECT-KyNOHoR:!

a) WCNonNbIoBEAThH OOHY W TY ME WHPKHY NpOS0GHWER, TONWKHY MEQHW, TOMWWMHY QUINEETRAKS 1 TN
SWINEKTEWES, COOTBETCTEVICLLME NNaTe,

bl B oSnacTi KYNOHa ONOPHBLIE LUEnH GOMEHE SbiTh HENPEPLBHE B3 paapelBOR, MYCTOT, TPELKH WK
NpepLigaHta,

C] pacnonarate KYNOHE B 30HE CPEOHAX YCNOBKE METANNWIALMA, NPECCOBAHWA M TRABMEHAA,

di Ha crnog WCNoNL3A08aTe GOMHBR HOMRHAN EOHTPONMEBYEMOrs BONHOBOMS CONPOTHENEHWA NMHHK
Mnepegaqdn;

2] ANA BEHTPABNEHHONS NPOoB0AHHES OONYCKABTCA ToMbKD OJHO 3HAYEHKWE  KOHTRONWPYEMOoro
BOAHOBOMD CONPOTHENERKWA,

fi  WCNoNLICEATH COHA W TE We TpeboBaHWA K NaANBHOR Macke ANA NNaTk W KYNoHA;

gl HE JONyCEASTCA HANWHWA HHE3KOMD NpoBESOALErD MaTepHMana o npegenax 2.5 sM OT KyNoHa
(OpYTHE NDOBOOHAKM, I2M0MHEHWE NYCTOT ME0sM, W T 0, );

bl onopHee Uend aocmEHsl BblTe coBadHeHEl B OGNAcTH KyNoHa W W3I0NWDOoBaHE OT OCTanbHOR
ofNacT cleMBl (OTAeNEHE OT NUTAHHUA);

i) BoE CNOW O0M#Hb BolTe HOEHTWOWUMPOBaHL Ha cnoe 1 B KawDoM HOHUE BniTpaBNEHHOMD
MPOBOLHKKEE,

i1 MposooAwyid pHUCYHOE OOMEEH HAXOOWTECA Ha paccToAHdK Gonee 2.5 MK OT WCNBTYeMblx
nposogHKkos. JonyckasTch pacnonoMeHye HENPOBOGALLErs PUCYHES BHYTRM ODNACcTH KynoHa;

K] OONyCHABTCRE  WORHTHOWUMPOBATE  HKOMTPONBHEE  TOYKW  NHTAHWAIEMAM  EBAODaTHLIMM
KOHTAKTHEIMIA MNOWAOKAME,

[}  TECT-EyNOMbI KOHTPONMPYEMArs BOMHOBOMD CONPOTABMNEHWA, KOTOPRIE HE MOMyT DeiTe pazpaboTaHs
B nNpagenax JakoHYeHHol oDnacTi cxemMbl, OOMMHE AMETE O0CTaToMHYID ODNacTe ONA HAHECEHWR Kogda
HArOTOBKTENA, BaTkl, CEPMAHOM HOMEDa W HOMEPRa NapTHK,

M) APOBCGHWEN KOHTDOMMDYERMOND BOMHOBOTO CONPOTWENEHWA B TeCT-KynoHe QOMHHe! Dbtk
MNPAMEIMA, KDoME 20HE 12,5 M 8 08NacTH TOYEM TECTAROBAHAA, B KOTOROH MONYT TReboBaTesR Wardbe,

n) B ODNACTH KyNoMa He JONYCKSOTCA COBOMHEHWA DCMNOMOFaTENbHBIX TENNoBBK  KOMTAKTHLIX
NAOLADOE CO CROARKA NATAHWAIEMINTH,

0) BCMM NPOBOOHMEM HA COCEQHWX CNOAX pacnonoeds NEpNesguEyNApHo Opyr K OpYTY, DHCYHOK
ponsed BeiTe gobapned & EYNOHY, MOJEMADYVIOWEeNMY MNEDECcEYeHMA B NPOBOGHOM MoHTame. PucyHOE
MPOBOQHAKDE SOM#aH GhiTh TAkMM #E, 4TO W paipaboTasHas TONONorMa W JoMEaH BRmoYars NepecedyeHna
TOKONPOBOOALLMY ene,

pl ceobOOHan a0Ha BOKDYT NHMHWKM KOHTROAWDYEMOrD BONHOBONs CoNpoTHaNneHMA gomsHa buiTe 0,25
W W NS ONHHEE = 2,5 MM,

Q) MHHAMANLHIA ANKWHA NAHHA EOHTRONHPYEMOTS BONHOBOND CONPOTHRNEHAA MENOY OBYMA TOYRIMK
TECTHROBAHWA JOMeHa GeiTe 150 M,

F} Bcld 0pa NPOBOGHMEA MApannensHsl HA OOHOM W TOM ME CNOE TECT-KyNOoM3, MWHWMankHoe
PACCTORHME MEWOY WY OCCAMW CHMBMETDHH JOMKHE COCTABMNATE 2.5 MM,

2] HA EAWOOM KOHUE HCNBITATENEHOA NAHWE DON#HE DuiTe TOGKA TECTHPOEAHKE W KOHTPONBHEE
TOMKM (CEBOIHBIE METANMMAMDOBAHHEE OTEEDCTHA [CMO) 1 KoHTaKTHEE NNoWaOKH).

MprMep OTGENEHOMD TECTA-KYNOHA, BRINONHEHHOMD MO NPABWNEN, YK3I3aHHLIM BHe NPHUBEOeH Ha
prcyHEe 10
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Pucyrok 10 = TECT-KyNoH KOHTRONWMBYEMOrO B0NHOBOM CONDOTHUBNEHKE

PeokomeHOyeMblid pACYHOK ONA HONLITAHKWA NAHKK KOHTDOMWDYEMOrD  BOMHOBOND
NpHBES0EH Ha pWcyHiEe 11.
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EAMHHYHER TECT-KyNOH BONHOBOTS CONPOTUBIEHWA
Cxema oGpaaua 14

~2.5 MM

1 o o

CHMHaNLHAA KOHTAKTHAA NNOWanka QHamMeTpom 2 MM
KoHTasETHaR NNoWagea onopHod Ueni = kBagpaT <o
CTOPOHAMKA 2 KM

CopoboxpeHye KOHTARTHOM MNowaas

OHamMeTpos 2,5 Mk

OTBepcTHE NOCNEe NOKPETAA JuaMeTpom 1,5 MM

CTaHoapTHRIA BbICOROYACTOTHLIA NEOGHKK
{NATE BRHBEOOOE]
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EQHHWHHEIA TECT-EYTIOH BONHOBOM
CONPOTHETNEHWA
Cxema cbpaaya 2
=~ 25 m

—nOo o n
‘n o o
o o0 o

MIHANEHAR KOHMTAKTHAA NNOWAOKS JHWamMeTpos

1.5 MM

KosTakTHas nnollanka onopHoi Wen — KBaapart
0 CTOpOHaMK 1,5 M

OcpobomaaHite KOHTAKTHOW MO a I
HaMETROM 2 mMa
TREDCTHE NOCNE NOKDBITHA AMamMaTpom 1 mm

~25

JeyxasiaogHol NpobHEk © warom 2,5 kMM
{3aKaanoi)

EguiHudiklf TECT-KyNOMN BONHOBONS CONPOTHRNEHIAA
Crxema obpazua 1B

2 S

-2 5mMMm

~35 pam

CHrHansHaA KOHTAKTHAA NNoWagka AMamMeTpoms 2 MM
KouTagkTHaa nnowages onopHoi Lenk — kKBagpaT oo
CTOPOHAMA 2 MM

OocpoboMOeHWE KOHTAKTHOM MNowWwankA

OHamMeTpos 2,5 Mk

OTeepcThe NoOCNe NoKPETUA JuameTpom: 1,5 mm

MoaudbHUMpOEaIHHEIR BBICOKOYACTOTHEREIA NPODHNE
(OBa KWNW TPW BRIBOAS)

EOuHMuHBER TECT-KYNOH BONHOBOID
ONpOTUBNEHAA
xeEMma obpaiua 3

O o o

~3EMI
1 o o
-2 B

HIHANLHAR KOHTAKTHAA NNOWAGKa QHameTpo
1.5 nim
KoWTakTHas nnowanka onopHoi Uend — Keagpar
0 cTopoHany 1,5 MK
CcEODoMOEHHE KOHTAKTHOW NNoLWaaH
HMasETROM 2 MM
TEBEQCTUE NOCNE NOKDLITHR adameTpon 1 mm

ey xasiaogHOR NPoBHKK © WwWarcm 2,5 kMM
{3aKaIHoIA)

I PEMBEaHAHWE — J:II.-'IE METP OTEEPCTHA NOCNE NOEKPRTAA MOET OTMHHETECA B 2dBACHMMOCTH O I'IFIDE'HI-"HE

HAroToBMTEMHA.

PucyHoe 11 — KoHTaKTHEE NNOWaoky i NpobH1E 0NA KOHTRONA BONHOAGTS CONPOTHBNEHWA HA KyNoHa

4.6 MNpapuna KOHABHCATOPHOW PAIBAIKK
4.6.1 EMKOCTE palBAIKKH

KonoescaTopk DalBAlky OGECcnedHeaioT ToK KOMMOHEHTAM B MOMEHT, KO3 ANekTPONMTAHWME He
yoneeaeT OTCNEdTh WAMEHEHHE ToKa NoTpebneHrA. BhICOROHacTOTHOE NepeknOYeHBe MOMeT COCTOoAT: Ka
LWHPOROMD CRekTPpa YacToT TOKS Ha OQHOM A TOM ¥E NEYaTHOM Yane, 470 MOKEeT noTpetopaTe HOMGMHALLMIA
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THNOR KOHOEHCATOPOR. EQUHCTEEHMEIN HOMKHAN KOHOEHCATOPRa MEe MOseT B obwen cnydyae obecnedueare
TAKYIO LWMDOKYR HacToTy.

4.6.2 AHanua nepelapana eMEoCTH

Mepeiapan eMECCTH NPY NepekniYeddl chacnewneasT odeHs BeICTPYIO Mogady aHepridn Ang aapana
BRIXOOHOTD KACKAOA KOMNOHEHTA BO BOEMA NEPRIMUYeHMA HA BeXoge. 3TO, Eaxk Npasuno, camas
BEICOKDYACTOTHAR COCTABRNAMNWEA DOpMel BOMHEl, H OHA TPEGYET HAWMEMLLWEND EONWUYEeCTEa AHeprds. B
odeHb BeICTPOASHRCTRYIOLME KOMNOHEHTAX EMEOCTE DAIBAIKM MOMeT DWTe BCTROBHA B KODNYC, YT00WI
MAHAMWIMPOESTE  WHOYVETHBHOCTE BRIBOOOB MEXOYy EMEOCTRID W HOMOOHEHTOM, WM PACONoMeHa
nobnuaocTy. Ecnu aseprian GyneT HeqocTarodHo, BpEMA Nepenadl CHMIHANa COKpatHTcA Ble 40 ero
BRIXOOA K3 KOPNYCA KOMNOHEHTA.

4.6.3 EMKOCTE 3apAaa NHHAKA

EMEoCTs 3apAna NuHUKM cOacneuraaeT nepasnioyeHne Toka, YTolkl 2apAauTe NHHMIO Nepedadn nocne
TOMD, KK CAMHAN JOCTUIHET NUHUKM. 3apagueil Tokx TpebyeTcA 4o TeX Nop, NOKE NMHWA HE JOCTHIHET CEOEro
CTATWHECKOrD cocTofMMA. Ecnik ve obecnedydBacTcs AOCTATOMHO BMECCTH WM Toka, dopsma cnana
YRYOWABTCA.

TpebyioTcA 0B THNA @MKOCTI 3apana NAHUE. 00ud ONA @MEOCTHRD NUHHA W OguUH Ong  HMHWR
nepegadn. 3apan eMKOCTHOM NMEMKA TReDYeT OTHOCHMTeNLMO MEeQNEHHOro NPoUecca 3apA0a, Yau ANA THAK
negeaaqsd, Ho NpW 3ToM Sonsed 0SecneddBaTe BonkWyED cuny INesTprdYeckors Toxa. JTMuads nepenadd
Tpebyer Gonee MEeaneHHOrs, HO, Kak npasung, Gonee QNWHHOND WM0YNRCA, 4ToDLl Jepwate MAHAD
JAPAMEHHON, NOKA IAKOHYATCA BCE OTRAMEHNE.

4.6.4 HuakovacTtoTHan (cocpeoTOYEHHAR) EMEOCTE

HiakoqacToOTHY: 8MEQCTE YACTO HAIMBANT COCOeaOTOUEHHON EMEOCTED. 3TY EMEOCTE HCOMONBIYIOT
4NA NepelapAgky cNoes NATAHKMA 1 BONee BLICOKOYACTOTHRIX KOMOSHCATOPOR, a TaKke oHa obacnedvpaseT
MEpeKMoYe e TOKA NPK HUAKOYMACTOTHRIX TREGOBAHMAX.

4.6.5 KongeHcaTopHaa Moaenks

KougeHcaTopel ¢ Gonee sopOoTEMMK BelBOOAMKM 0DECNedMBalnT oroady Toka DwicTpee, noTomMy YTO
HHOVKTHEHOCTE MX  DLIBOGOE ropains Huwe. B EeCOKCMACTOTHRIX NDOBKTAX  33MEHA  DLIBOSHEX
KOHOBHCATOPOR DA3RRIKKM HA OeIBLBOOHLIE KOHAEHCATODE TEXHOMOTMM MOBEDXHOCTHOND MOMTaMA MOMET
AHAYATENLHD YNYYLWLKTE PASOTY CXeMbl.

4.6.6 Mpaeyna NPpoEKTHROBAHMA KOHASHCATOPHLIX Pa3BAIOK:

a} ochecne4rBaTh BRICOKYK M HWIKVIO Napannenkibie JECHHEG KOHGEHCATODHBIS CXeMEl ANA MNaTh,
KK NOAEKWNAT, — INEXTPONWTHYECEWA KOHOEHCATOP C BLICOXNON BMECCTLH W KEPAMWYECKHE MNW TAHTANOBLIR
KOHOEHCATOR OMA BeICOKOR YacTOTel, PACNCNOMKME KX Y BEIBOO0E NATIHWA,

b} obecnedrBaTe EaMOLIA KOMMNOHEHT KOHASHCATOPOM DAIBRIKKM EMEDCTEIO HE wedHee 0,1 med. [Ona
BOMbLUME KOMNOHEHTOE, TPelyIOWWy NOBRWEHHOrD YDOBHA TORa, MOMET noTpebopatecR Donee ogMoro
KOHOEHCATODA,

C) MCNONb30BaTE DONEE WHPOEWE NPOBCGHHWEA ANA COEIWHEHWA C ONOpHEMK UBNaME, yEopadqean
BEICOKOYACTOTHYH: CBAIL. [INA PAIBAIKK NPK TEXHONOTHM NOBERXHOCTHOND MOHTAXA COBAWHATE KOMNOHERT C©
KOHOEHCATOPOM WADOKHMA NPOBOIHMEAM W,

d] KCNoMNeE30BATE KOPOTEAE WNW WWPOKWE COEBJWHEHWA ONA BLBOOOE NMWTEHWA W 3I8MMOW, CORpaLlan
MHOYKTHEHENE 3HpgekTe,

€] WCNoNb30BaTe OONBWYH MNOWAAs NOBEQRXHOCTA OnNsMd © MHOMOEDAETHBME - NEepExXonHbiMg
OTEEDCTHAMA ONA ONODHLIX UENeH, yMeHblUaA MHIYETHBHLIE IPDerThl @ cbecnedrean BONbLUYID NMOWaSk
NOBEPEHOCTH, HEMENA YEPES COBOWHEHWA NO KD,

f) paigenATe KCNONBIOEAHWE DAIBAIOK NDCNOPUMOHANLHS TOKY, NOCTABNASMOMY K KOMMOHEHTAM,

g} PalgenATh CEMENRCTEE NOMMYECKY CHEM ND WCIoNLIYEMEIN PAIBRIKAM W CNOAM MWTaHKA,

5 MpoeKTHpOBaHWE C YH4ETOM TEXHONOrHYECKUX TpeBoBaHWA

5.1 Npaewna patoTkl B CHCTEMAX ABTOMATHIMPOBAHHOMS NPOCKTHPOBAHWA

MpoekTMpoRAHKME BLICTROQEACTEYIOWWY, BECONOHACTOTHRIX CXEM, WCnonsaya CATP, se oTnWdasTch
IHAYKTENSHD 0T OOBIMHOMD NPORKTHDCBAMKMA I3 WMCENOYSHWEM TOro, 470 WHPWHA NPoOBSSHWECE, 3330p
MEHGY NPOBOOHHKAMH, ABTOMATAHECKOS IANOMNHEHHE NYCTOT MEdbis, OMONHATENLHEE BHYTDWCKEMHBIE
IKPAHL WKW IRPaHE ANA YNYyHWEHWA pacnpedeneH A TOKa NpW ransBasiyeckol METaNNMIagkn MoryT GulTe
gobasnedHsl K Gaie Jadkeix. WHapuHa npoeogHWEDE ONPEGENAETCA ONA OTOENbHBIX Lened, <7oChl
rapaHTHDOBATE, YTO ¥ ITUX Uenel Heobxog«Moe BONHOBOE CONPOTUBNEHHE MMM EMEOCTE.

CAMNP npoRoOHoro MOHTaMa 00ECNeYyvBaeT TPACCHPOBKY NPOBOOCE C 3330D0M MEeMOy Nposogams,
YIPABNASMYIO ONWHY NDOBOOCE (KaK yana CoeOHHeHHA UenW, Tak ¥ NoNHOA ONWHbl COSOAHEHWHA UEnK),
NoOoDpaHHYIo ANMHY COBOMHEHAR LENK, MAHWMANEHYKD 0DW KD NuHy COBOWHEHIA LENK, CPTOMOHANEHYIO W
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OWaroHaneHyl TPacCcMpOBKKY 1 OPYIME Npaeuna, onpefendemsie  cheumansHemMme  Tpebosaduame &
TRACCHPORKE.

Jaaopsl Mesdy NPOBOAHKESMK NG BCEM OCAM ONPELEnALT ONA FEpadTHA TOMD, 4TS Lenk SoaguHeHHIA
MMET HEOGXoOMMLIR 33300 OTHOCHTENEHD SPYIHME Uengi CcoSguHEHW? ONA MUHWMANLHLIX NOMEex W
NEQEKDECTHON NOMEXH.

SBTOMATHYECKHMH BEIDABHHBATENL METANNWAAUWK, OCOBEHHD Ha BHEWHWX onosx, obecneddeast
OOHOPOOHYH: MEQHYKD  TONONCTHMK  Tak, <Tofbl TRAANeHWE Medl W METANNWIAUMA  DABHOMERHD
pacnpenenAnucs No GITHE W WHPUHE NDOBOOHMES.

5.2 CNOXHOCTL NPOSKTA W COOTHOLWEHWE CO CTOMMOCTLH

MpoekTrpoBaHHe SeICTROOEACTEYIOWHX HMNK BRCOKOYACTOTHERDS NAAT MOMET GhTE CHEHE NPOCTRIM K3k
B OTHOWEHWA NONOCKSBOR HNM MHAKPONONOCESBON MUHAK, TAK H 04HEHL CROMHEIM B BoicoK0a@esTHRHbIX,
MHCMOCROAHGEIX NEYaTHLIX NNATaxK.

OTHOCHTENLHS MCTOMMMKOR 3aTpaT GNA NNat © KOHTPONWEYEMBIMA BOMHOBEM CONPOTUBNSHNEM W
BMEQCTRED MOKHD BEOBNWTE CNEgyIoWes:

a) Gonee WeCTEMA NDOMIBOOCTESHHBIK OONYCK BONHOBOMD CONPOTHBNEHHABMKOCTH NpHBESOET &
YEEMWSEHWD CTOHMOCTH Ha 10%5-15%;

bl onpegenedie NapameTpoB, KOTODLIG DRIHYHGEHNT NOCTABLLWESE NDOBOOWTE MEXSHWYECKWE M
INEKTPMHECKKE WAMEDEHWA, T. &, TONWHHY OW3NEKTPHYECKHY CROEE W 3HAYEHWE BONHOBOMD CONpOTHBNEHHA
GNA 3Tors choA,

c] ObecredYeHKe paznudYHsly 3HaHeHnA BoNHoOaoTo CONPOTWANEHWA MMM BMECCTH ANA OOHOMS W Toro
WE CNpA. YBENWYEHHDE OTKNOHEHKWE OT HOPML W Opak BygyT WMETh MECTO, NOTOMY HTO OAHD W TO e
IHAYEHHE MOMET GbiTh KAk NpHEMNEMO, TAK H HENDUEMITEMO,

d) 3IanpeT WArCTORWTEMD BHOCHTE HIMEHEHWA, KOTOPLIE YOOBMETECRAINT TEXHONOTMM MIFCTORUTENA,
HO NpM  3TOM  YXYOLWAKT XapakTepWCTHEWM  BhICOKOYACTOTHBIX MNMNAaT, HANPWMED WIMEHATE  LWPHHY
NPOBOIHAKA, OHINEETPWHECKWA CNoW WK BeiBop MaTEpHana oCcHOBaHHA.

6 OnucaHMe OaHHLIX

OauHeie O0M¥Hbl BENI0YaTE 3 ce0A OeTaNY KOHCTRYELIMK OTHOCMTENLHO BCeX CNOEB, 4 TAKKE JAHHbIE
npoesTHpoealka CAMNP. MNonsas JoKyMeHTaLMs Ha WIroTOBRNeHKE NNaTk DOoMNMHa BEMNOYaTe 8 CeBR Kak
HOMHHANLHMBIE IHAYSHWA, TAK M O0NYCTHMEE OTENOHEHHA, TPHIMYECcKHe NADAMETDLl TAK #e, KaK 4 CBONCTEa
KMaTepuana OonsHE DblTe BRKYESHE B ONHUCaHWE.

6.1 Deranu KOHCTPYELMKM

Monsos ONMCEHWE OOMEHO COOepMaTe CNeaylve AanHble, BENIOYaA K&K CNpapoYHbie, TaK W G
MIMEDASRMEIME OOMNYCKI MK,

a) WWpMHA NPOBOGHUKS CO AHAYEHUAMM BONHOROMD CONPOTHAMEHMA W INITK BMEOCTH MAHMM MEQE0ad;
bl TonwwWHa NpoBoaHKKa,

C) OTHOCWTEMNEHMAR OUINEKTRMYECKan NDOHKMLAEMODTE,

d) TOnWWHA QUINEKTERYSCKONT OCHOBAHKA,

@) TWN NaAnNEHoNR MACKK 1 @8 TOMWKHE,

fl BpesmeHHaR 3308 0EA

01 PWUCYHOK CHCes [T, 8. KOHTDONEHBINA YEPTEN ] NOCNoRHBIE YBPTEHH [OPUIMHAN PRCYHKE NeYaTHOH MNaTsI ).

6.1.1 KonTponupyeman KOHCTPYKUWA
Korga fvanHeckne napaMerpbl ONpegenetbl, ol YNPaBnanT CToYKTYDOR NNaTel. IHEY8HWA HapAay ©
BONYCHAME GOMHHE BENCYATE!

a) NOCAoAHYR: TOMWKHY QHANSETRWKE;

B OKOHYETENBHYID MOCMOAHYH TOMWKHY MGG

C] OTHOCWTENEHYID HINEKTPUHECKYH NPOHWLaEMOCTE,
d) TWN NaANEHOR MAcKK W 88 TONWKHKEY,

B)  WWPHHY NPOBOOHMER W 3330p,

fl  pUcyYHOK CROeE (T. 2. KOHTRONBHBIA YepTeE®].

CnpeoenAn 3TW NapameTpel, MOHMHO yNDaENATE NAPAMETDAMK NAaTel U 28 paboTe, 4TO JABWCHT OT
HOMMHANLHMBIX NAPAMETROE W WX Gonyckos, Bnarogaps onpeqeneHdis M WCNOMHEHWH NPWBEIEHHLIN Blille
NAapaMerpos, COBMECTHE C ODRIYHBIMA KOHCTPYETUBHLIMKM NapaMeTpamu oDecnedyuBacTeA OOMyCTHMES
OTENGHEHWA. COOTEBETCTEWE NPOBEPAKT CTATWUCTHYECKAM NPOUECCOM MNK OUSHKOH MHIMYECKHE HaMEDEHHA,
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4 HE MIMEDEHWAMM ANEKTPMYeCKWY NoKazatensgd. 3HadyeHnd K0HTRPONUDYEMOrg BONHOROIO CONPOTHENEHWA
WM IHAYEHMA BMKDCTH HE ARNAKTCA KPUTEDHAMMA NPMERKW.

6.1.2 KouTponupyemiie eMEOCTL MMM BONHOBOS CONPOTHENEHWE B KAYECTES KOHTPONA
patoTocnocobHOCTH

KoHTponupyemoe BOMHOBOE CONPOTHUENEHWE UMW @MKOCTE — 2T0 0BparHad cTopoHa YNpaBnAemon
EOHCTOVELMM, (DHIMYECKHE IHAYEHMR ABNKIOTCE CNPABoYHBIMK  (HOMHHANBHBIMKW), B TO BpeMA KAk
MOMYYEHHLIE 3HAYEHEA C HX O0NYCKAMK WMIMEDAKTER’

4} KOWTPOMUPYEMOE BOMHOBOE CONPOTHEMEHWE B OMAX WM EDHTPOMMDYEMaA BMEOCTE B
nukcdbapanax;

b} BpemeHHan 3agepHka B NHEOCEKYHGax,

C] PMCYHOR CRIOEE (T. 8. KOHTDONBHEBIA YepTemw).

6.2 PaapeneHWe DaHHLIX No Knaccam uUened (Nnomexd, BpemA cpabaTbiBAHMA, EMKOCTL M
BOMNHOBO® CONPOTHBMSHHE)

Faigenedre UENeH CoBOWMHEHMIA MO KNACCy B CNHCKE coQWHEHHA HNW 8 Gase JadHes CATMP, MoxeT
NOIBCAWTE DACCMATRWMEATE ONPEQEN8HHEIE MNPOBOOHWEM HEIABMCHMMO OT Opyrus. Hanpwumep, £ AOByM
NoCBECOHWESM, EOTORLIE RBNAKTCA #BOCTPWHAMYMBEIMM K NOMEXass WNH NPoBOOHHEEM, ®CO3gasLL MM
NOMEXKE, MOTYT NEWMEHATECA OCODEHHEIE NpABKNE 3aJ3aHKA 3330pa. Lenk cosOMHeHWH, WCNonbayeMolie
OMA OnNpegensHHOre Knacca Norved, Hanpumep 3CI, MoryT ObiTe OTHECEHE B ONPELeneH bl CHIHANbLHBIR
cnoi. [ins NpoBOOHKKDE KOHTPONWPYEMOrD BOMHOROMD CONPOTAENEHAA OOMHKEH BbiTe GNpEaened CROR Ko
{LWMpWHa NpoRogHKEa), YT00L WM MOTMK HAIHAYATLCA CNPEJENEHHbLIE IHAYEHHA WWPWHBL W OHW MO Gl
PACCMATEMBATECA HEIABWCHMO OT GPYTHs.

Pasmauree CAMP w \x TpAcCHPOBLWWEM NOIBONAKT KOQWPOEaTE WKW METHTE UENH COROAHEHWM,
YTOGE QOCTHIHYTE HEODXOAMMON CTPaTETHK TPACCHPOBKW M pasgensdda cnoee. Mononeaya ocobeqHocTi
chcTenMbl CAMNP, npogkTipoRaHne DeICTROOSRCTEYIOWWX CXEM MOMET GbiTh yNy4WweHs gna obecneYesHKHa
TpeboBaHKi NpOeKTa,

6.3 INeKTpHYeCKHE XapakTepHcTHEM

Kpowme obecneqyedia IKCONYATALWOHHERS XapakTepMCcTHE, KOHCTRYELKK NEYaTHBIX NNAT GOMEHb DbTE
TEXHONOMMYHGEL. 3aTpaTel NPOU3E0OCTER rOpasIno HonblWe, YeM OYEEMOHBIE 3aTHETH HA ChIPLE W MOHTEMN.
Moatomy NPOEKTWECELLMER JOMEHE 3HaTE O AOCTYNHBL MATEQHANX, UK BOIMOSHOCTAX, XapakTEpHCTHERNY W
OONyCKaX M X0pOoW0 NoHWMATE BOIMOMHOCTHA W DONYCEM TEXHONOMMHYECKOrD NpOUEcea, KOTOPBIE BAKKINT Ha
pabory |1 NpoH3BogcTEeHHYI0 20 DeTHEROCTE.

PazedTie TecHors QenoBors cOTPYOHWYMECTES ROMaHOL KOHCTPYHETOROB © WITOTOBWTENAMA MMaTb
ABNASTCA BLIOOHEIM, Tak k3K Mo3gonaet W3beraTe JOpOrocTOAWWE WIMeHEHWHA. [MpoekTdpoBaHWE,
OCHOBAHHOE HA HMMEHHLUEMCA ONsITE, KOHEYHD MPDHMEHMMO, HO OHO  MOEET WCKMIOYMTE  HEKOTODbIE
OOCTHHEHHA, KACAWWWECH HOBBIX MaTEDHANCE W TEXHONOMWA. PekoMeHIYeTCA PpaIBHBaTE COTRYOHWYECTED
MEHDY TEYNNAMH, IZHHMaKWHMACA MaTEDWanami M TEXHONOTHAMA K3K BHYTDH, TaK W BHE NPeanpysTHA.

JNEKTOWHECKWE NapaMeTp GONEHLl BbiTh YCTAHOBNEHL! HA TAKOM YDROBHE, YTODLI OOCTHMHYTLIE
WIMEDEHHBIE IHAYEHWA COOTEETCTREOBEANK TpebosankaM JECNAYaTAUWMOHMBIY XaApPakTepucTWE. Tak Kak
MEHAETCA B 3ABMCHMOCTH OT 43CTOTbl, WIMEDEHHBIE IHAYNEHWA |, OOMCEHbL OTPEMATE HACTOTY CHEMB! WM
BREMA HAPACTAHWA KOMNOHEHTOR. KPUTHYSCKIA NHHWA CHHEPOCHTHANA J0MHHS HMETe OrpaHuYeHe ONdHbI,
COBMECTHMOE © JONYCTHMEIM HCEAWEHWEM. JHAYSHWA BONHOBOMD CONPOTHENEHWA AONMHE OTPaMaTk
BOMNHOBOE CONPOTHBNEHWE KOMINOHEMTOR [MUEDONPOUBCCOPHEIR Habop), W NUHWK BEOAABHBOOE OAOMHHbLI
COOTRETCTBOBATE BONHOBOMY CONPOTHBNEHWKD CHCTEMBl palbenMa/kabens. ¥poBHH NomMex O0MEHbl TaKHe
GhITe B NPEAEnax JoNyCTHMOro 3anaca NoMEXoYCTOAYADOCTH KOMIOHEHTOR,

T MaTepuan

T4 Csmonkl, ACNONbLIYEMLIE B KOHCTPYKLHHA

CMOnNE!, NPUMEHAEMER AMA CNOMCTRIX MATEPUanos NedaTHes NNar, QensaTcA Ha OBe OCHOBHLIE
KATERIOpWM: TEPMOPEAKTURHYI CMOMY W TEpMONnacTuk. TepMOpEeaKTHUBHBIE CMOME — 37O MONEpeEdHo
CERZAHHLIE MATPWULL MEHBLIMX, NONKMEPHEY YacTHy. [NonapHelid XapakTep smaTepdancs cnocoboTeveT
DONEE BRCOKDHE OTHOCHTENEHON OWINEKTPHYSCKOR NDOHKULAEMOCTI, TAHMEHCY YINa NoTepk ((akTop NoTeps)
M BogonomoweHre. MNonepeydas ceAaasHan cTpYKTYpa TepMOopeakTHMEHEX nnactMmacc obecnedweasT
NHWAE PAIMEPHBIE XADAKTEDWCTHEN W XaDaKTEpWUCTHEM TENNOROM0 paclivpeHna.

Bnarcnornowedde  AsnAeTcA  Npodnesol, noTosy  49T0 OTHOCWMTENRHER  JUANesTpr<4eckan
APOHWUASMOCTE BOOL OYEHE BRICOES (NPpWSNWaKMTensHD T3) MO COABHEHWH: CO CEOACTEAMM CROMLI.
OTHOCHMTENBHO HEOONBLIME MIMEHEHKWR BO BRAXHOCTH B OKDYHAMLILENA CREOe MOMYT Ce0bEIH0 NOBNMATE Ha
pabory (T, &. EMEOCTE) @ NOTPEGORATE CTROMOMD KOHTRONA HAO COCTOAHHUEM ORDYHAIDWEN CpEe k.

24

Pa3spaboTka anekTpoHHOWM Bepcun - nopTan GostExpert.ru 30/40
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-61188-1-2-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=49329
https://gostexpert.ru/gost/gost-61188-1-2-2013?utm_source=pdf&utm_medium=49329&utm_term=page

rocT IEC 61188-1-2—2013

KpoMme TOTo, xamgaAd cMofa  WMEET CEON  33BMCUMOCTE  OTHOCHTENEHON  OMInerTpudeckoi
MNPOHMLRASMOCTH W NOTEDE OT TEMMBDATYDbI M HACTOThI.

7.2 ApMmupoBaHHe

Ona yNydwWeHna MexaHiYeckis  INeKTpHYeckidy CEOACTE B COCTAR CROWCTOrD KOMIOIMLWOHHOTD
MaTepUana BKMOYAIOT CMONE B KAYeCTEE APMWDCBAHMA WK HANonHUTENA. O0bdHER NpuMep -
COROMHEHNME CTEKNOTEAHH THNAa E co cmonol, 4ToDe YRENWYWBATE CTAGMNLHOCTE PAIMEPOS W CHUMATE
koo HUMEHT TEMNOROMS NHHeRHOrD  pacwupedda (KTP) no ocAm  X-Y, KoTopeid  wmoweT BeiTe
HEAONYCTUMEM WK HEHENATENsHEM B HEAPMUAPOBAHHCH CchMone. HanonHurend mMoeryT BeiTe OobaaneHe,
YTOO MAMEHWTE OTHOCUTENLHYRG OMANSKTPUYECKYID NPOHWUAEMOCTE WAMM YMEHLLWMTE COOSEaHWE CMONk
M TaKKM OGLAa30M COKPaTHTE NONHER KTP no ocam X, Y Kk Z.

TONWHHA ADMADCBAHHEX CTEENCTEAHER, KAk NPABANG, ONPELenASTeA TONWWHOKR CNOA apMUDoBaHKa
NMKC CMONa.

7.3 Npenpery, KNeAWWa cNoW ¥ agreavakl

MMeioTes TEQMODEaKTUEHEE M TEpMOMNACTHYHEIE MATEDHAMNE ONA MHOTOCIORHBEIY NEYATHRIX MNar.
Mpanperd cooep=at cMony 8 cTagwd B (JacTWuHo OTBEepdence COcTOoAHWE). COHM WCNoNe3VIoTCA Ond
COA0AHHA OWMANeKTPUYECKOR NDOCNONKK MEMOY CNOAMA W CTAMOBATCA TOEpOkIMW MMM OTEEDOENsMIA B
MPOUSCCE NPECCoORAHKA. IT0 ObbMHBIN METOL WANSTORMNEHKA MHOTOCNORHBIX NNAaT.

B opyriy  MeTofax  OHAnNekTpAYeckre  Npocnodsd  obpasyvioTcA B Npouecce  npeccoBaMud
(HACnaKBaHMA), KOr0a TEpMONNACTHUYHBIA CNOR, OOCTHIAA TOYKWM DACNABNEHMA, CTAHOBRWTCA TEHEYYMAM,
ofwenuHAA [ckneMean) cnow. B cnyyae TexXHonomd Gk NeyaTHex nnaT TepMonnacT iidan agreanonHas
MNeHKs WM aareawoHHans TepMOPEaKTMEHAR HEOTEEDOENas NNeska MopMUpYIOTCE Ha TBEpOomM Daionom

MaTEpans.

7.4 YacroTHan 3aBMCHMOCTE

BnuaHMe OTHOCHTENLHON AMINEXTPWYECKON NPoHMUISMOCTH Ha CROHCTEA MATEpWaNcE W BONHOBOE
CONPOTHBNEHME NpeacTaaneds B 243 W Ha pucyHse 2. Boieogwsl, NpeacTaBnedmes B 343 caona W
SpMUPOBANKE, HCMONEIYEMBIE ANA CNOWCTOND MaTepWana, RBNAKTCA OCHOBHEMK DaKkTopaMi B WTOTOBCK
OTHOCHTENEHOR OWUINEETPHYECKON NPOHWUABMOCTY MaTepHana. ZHaH{e NPOHIBSOWTENA NPHMEHASMEBIX
MATEQWUANDE M AONYCTHMEE CTHIOHEHWA WX CCHOBHLIX CBOACTE YHE Ha padHEM 3Tane NpoBKTUDORAHMA
NOIBONANT NPOMTHOIMPOBATL, HACKONLKS OaHHaA KOHCTPYKUWA OyOeT COooTEEeTCTEOBATE Tpebyemiim
RARAKTEPHACTHRAM.

8 NpownasoacTeo

OBLEe NOHUMAHKHE BOIMOMHOCTEN TEXHONOMMA MATOTORNEHMA NNATE 1 DEANMCTHUHBIE JOCTHMNMEIR
OONYCKM BamHe ONA YCNBWHMOND BeINoNHeHWA npoexTop. Ocobulil WHTEpEC NpegcTaBnaAeT BAWAHWE
NPOUECCOB M NPOMIBOACTEEHHLIX YCIOBHA Ha OCOBEHHOCTI KOHCTRYKLMMH.

3HaHWe NPOMIBOOCTEEHHLIX TEXHONOME, WX BOIMOMHMOCTER NOJBONAET NPOTHOAIWDOBATE, HACKOMLKD
DaHHaR KOHCTRYKLMA ByYOeT coOTReTCTROBATE TPeGyaMEIM XapaKTepuCTHKIM.

8.1 OBwee

B ofleM cnyqae NedvaTHHE NNaTel ABNAKTCA KOMMIOHEHTAMM, MATOTORNASMEIMIA HA 3AKA3, W HE MOTYT
PACCMATPMBATECA KaK O6LIMHLIE KOMNOHEMTE W3 Katanora. TOYMHO TaK e W NPOUECs WIrGTORMEHWA
NEYATHON NNaTe MHOWBMOYANEH 0NA Ka00ro NpouseoauTend. Moatomy NoGEEe KDMMEHTapHK UKW COBETEI,
NPeOOCTABNEHHLIE B HACTOALLEM CTAHOAPTE, AONKHE BbiTE WIMEHEHL!, YTOGL YOOBRNETEOPATE KOHKDETHRIM
YCNOBHAM.

HeoGxogumo pacCMOTpETs Chedylowwe GakTopsl AnA Toro, 4Tofikl NPUHATE 3TH JaHHEE BO
BHAMAHME

a) OTHOCWTENBEHAR  AW3NeKTPWYECcKAR NDOHWU3EMoCTE | . APMHAPOBAHHBE W HANOMHEHHEE
MATEPUANE ABMNAKTCA KOMOHHALWMAMA MATEPWANDE C© PAIANWYHON OTHOCHTEMBHOR JWINSKTPHHECKOR
MPOHALBEMOCTEI0 M GEMOHCTRUPYIOT PRIANWYHEE IHAYEHWA, BCNW NPONOPUHMA KosOMHaLWMY He SyOyT cTporo
KOHTPONKPOBATECA. OTHOCHTENLHAA OUANEKTPHUYECKAR NPOMMLAEMOCTE HEaDMUPOBAHHLX MATEpWanoD
AOMEHE OkiTh MHBADWAHTHOW, NOCKONLKY OHK B 0GLEM CIyYae OOHOPOAHLIE MAOTRONHEIE MaTERWAnNS,

b) owanekTpu<eckrin cnol  (TonwkHea). Mamedeskna 8 NpouesTe CoOep#aHdn  camonke  ByayT
BOAEHCTROBATE KAk H3 TONWWHY, TaK W Ha OTHOCHTENLHYIO OHINEKTEHYECKYI0 NDOHWUASMOCTE.
DOHOPOGHOCTE TOMNWWHSE COegn MaTepHance GyO0eT MeHATeECA B JADMCHMOCTH OT TEeXHONOIMK W YPOBHA
KOHTPONS NpoUIBoCTEEHHBIM MPOUECCOM, WCRONLIYEMBIM WITOTORMTENEM CNOWCTORS Marepdana. Ha
TONUMHY OUANeKTPKEa BNHEET BeliDop NPENPETa, KOHTAKTHLIY CNOSE, NNEHEM, U yCNOBKA NPECCOBAHNA,

cl npenper.  TonwWeda npenpera, a  chedopaTensHo,  OTHOCHTeNmHas  OHAnekTpHHEcKan
MNPOHALEEMOCTE MOMYT MEHATLCA B AABHCHMOCTH OT YONOBHA npeccoBadna. ANs BoidMcnerkna paspator-ung
JOMEeH pAcCMOTPETE MHPOERTHEHYK OTHOCWTENLHYHY JHINEETDHYECKYID NPOHWUABMOCTE W TOMWWMHY
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NPENPera NoCNe UKkng NPEccoRaHMA U YYeCTe NoBLEe HecooTOETCTEMA OTHOCKTENEHON SUanNeKTDHYe Croi
NPOHMLAEMOCTIH, KOTOPEIR MOMYT CYLECTROBATE MEKY NPENPEroM W OPYTHMM CROAMIA,
d} wypkHa npoBoddkka ¥ sadop. WrpkHa NpoBooHMKA W 33300 MOMYT 38BMCETE OT NPOROOALYETs

PUCYHEA, METOO3 NONYYeHUA  WI0BpameHHs. TONWWHEl Me0HoA  honsrd, TEXHONOMMH TPaoneHdua |
METANMAZELAN,]

€] TeoMeTpWA npoBogMWka. Ha reoMmeTpdio  npoBodMdka  ByoyT  BO3OEHCTBOBATE TexXHME3
oToBpameH1a, OYMCTEA, TPABNEHWE W METANNWMIAUNA 0COBEHHO HA BHELIHWX CNOAX, Ha KOTOPRIX NOATPaR B
TONCTON ONEMe ¢ YIKHMMA THHAAMK COA0aCT TRANeUHEBKAHEE ODME! CaUYeHMA.

8.2 Npouecchkl NOAroOTOBKW NPOMIBOACTES
COCHOBHEIR NDOUECCs! NOGroToBKM NPOMIBOOCTEE NPEACTABMEHE B CNE0YIOWEA GNok-clame.

i
Mpaeepka
o TEXHOACTMNECKDE DEECNSNEHME KoHpont
PACTHES ] PUCYHEE
]
O HE e O TR T Y MEHT R B
' Tiel HET AN 97 EulavansHEIf HAk
i i AETOMETH WD DESHHEIR
| ONTHYSCKIHA KOKTRONE (AT
1
| Mynumannegais YNpARMACLME TEHTE
L
]
Lar # Mosroa TNEKTHOHARE BEHHEE
FHoORaHIAE

TRCTH - BTOHL |
| :
TREHDNOrMBCNAS FAMES

[{: [ ELEFE L ET T | BNAETROHHEE AEHHEE
METARMASALNH] |

TERHONOTHSECIME | BaaneRCTRANE CESTOM M diridecean oipadorks
OTBEpCTHA |

| I

8.21 MNposepka NPpoOBOARWETO PHCYHES
MaroToBUTENE MOMET NOMNy-HKTE NPOBOAALLKME DHMCYHOK B OOHOA MK ORyX dhopsax:

aj INeKTPOHHLIE JaHHBE,
b} dhoTowWaBnoHb, POTOMHCTDYMEHTLL.

8.2.1.1 AnekTpoHHBIE AAHHLIE

ATOT BMA DAHHBYK ABNAGTCHA NPEANCYTHTENEHBIM, JAHHEE MOTYT ORTE DEEOEHLI C TMBKOrS QUCKE MM
MArHMTHOM NeHTEL, WKW Y4eped Moges. YTobel yNyYWnTeE Ka4ecTeO paipadoTed, Npasuna NpoakTHpOBaAHKA,
MCNONBIYEMBIE BO BpaMA paijpaboTel NPOBOORALLEND PHCYHER, MOMYT COSBHMBATECA © COOTEETCTAYKILLIMMK
NEEBKNaMA NECEKTHROBAHWA B OCHOBHOH anekTpolHoR BudndoTeke Gask JaHHex, HKawmawi cnoid Gyoet
HMETE YHAKANLHOE 0GosHadeHde (oM. cepun [EC 61182).

8.21.2 PoTowabnoHkl

doTowabnousl, NOCTARMAESMbLIE KAk NOIMTHAHLIE  WHOKM  HEraTHEHLIE, CONpOBOMOAKTCA
COOTEETCTEBVIOLWLEA ACKyMERTaUKMER, T. . Tabnuuei CEepnedus OTEEDCTHA WHMK NEHTOH, MEXaHHYECKHMA
yepTedamu. Mcnonkayemeld rMpockonUYeckii MaTepdan cneqyeT NpasunsHo XpadnTes NpW TeMNepaType
{23+ 2)°C 1 BnasHocTH (45 % 5) %,

8.2.2 QopMmHpoBaHHME NaHENK

Ha pawsoll cTaguik pacnonaragTes W MyNeTUNNHUARYETCA NPORCOALMA  DHUCYHOE, 4  Tawe
O0BABNASTCA TEXHONOTHYECKAA PAMES [BLIDARHHEATENH METANNMIALMA] M TECT=KYNOHE.

ANEKTOOHHBE OAHHLIE NOIBONAKT MAHANYNYPOBATE PMCYHKOM, NOBOPAYMEATE WIANK IEDKAMNLHO
OTPE¥ATE, Y9TO0B YNY4HWKTE pacnpegeneske Toka, obecneYWTs CBAIM Kpas C PpaHdueil nawend gna
GEECNEYeHMA KOHTAKTA C paMEol, HeolXoOHuMoro 00A I0N0YaHHA.
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8.2.3 Texnonory4yeckoe obecneyeHne

TEXHONOTHYECKAA OCHACTES MOMET BKNOUYATE B CEGA NEHTEl CEEDNEHWATRACCHDOBKM, TpadhapeTel W
poTowatnoHel. MHopMaumMa MoEeT Take DbiTe NOAY4eHda 13 BUENACTEEN INeKTROHHLIX Dalnos aHHbIX
MMM MOMET MNOCTARNATECA HA  MArHWTHLIY nNedTaxiouckax. [Mnowanes MeTannuaaugun  MoxeT Bkile
onpegenada no foTowabnoHam W K Gaskl JaHHEX.

8.2.4 Pucopanne

Mepeg WCNONBICEAHMER MNEHKA OCNKHA BbiTe CTAGWUNMIMpPOBAHA. JNEKTROHHLIE DaHHLIE NaHENH
IAPYHANTCA B NAjepHbLIR NROTTED, rog CEBETOYYECTBMTENLHAA NNEHKa NOARePrasTCaA CoeTOROH obpaboTre.
3aTeM nNNedka nNPpoRBMAETCA. 3TW CWCTEMBL, KAK OpARMN0, ABTOMATWAMPYMITCA NPY  MCNOMbI0BAHMM
IACDYIOHHON KACCETE ANS MNEeHKH, KOTODad 3aTem NEepeMEWasTCA K ABTOMATHYECKOMY NUTATEMO
MNEOABOYHON MALWWHEL. OTEWCOBKY Ha NNOTTERe | oDpaGoTky, Kak NPapuno, NPoBOOAT B KOHTDOMMDYEMOH
HHCTOW ORpysaoWweld cpege. HexoTopke NPOBOOHMEM, HAXOOAWWESA B KOWTHYECKOW OBNacTH, mMoryT
NoOTPeSoRaTE BEKTOPHOID BRYEPYMBAHMA HA NNOTTEPE BMECTO MCNONEICEARNA DACTPOB0N CHCTEMEL.

8.2.5 KonTponk droTowadnoHa

Boe deoTowabnoHel gonsHsl GeiTe NPOSEpEHe 00 MCNoNEIOBAHMA. 33 BLINCNHEHKE 3TOoMe TpeboBarka
HECET OTERTCTAEHHOCTE WAFOTORMTENE ONS rapaHThd TOrg, YT0 GoTowadnoisl NPOWIBEOACTES ABNAKTCA
roaMbiMy  GNA  NONYYeHWA  EOH8YHOrD nNpogyeTa. CnegyiowMid cnucod onpedendeT HEeKoTopbie M
EPHTEDME R NapaMETDoE, KOTODRIE SONMHE BblTe NRPOBEREHbI!

a) BCE CNOW B HANWYKK,

bl kaxoel COW YHUEANEHO AEEHTHGRUADOBAH,

C]  ONTHHECKaR NICTHOCTE NPO3paqYHblix W HENPoIgaYHbIx 0SnacTel;

d) CoOBMELEHHE W MacwTab,

2] YETHOCTE pHCYHES,

f)  HanK4KWe BKNICYSHKA @ NPOKONOE;

0] COOTHOWEHWE KOHTARTHON NNOWaAKA ¥ OTBSDCTHA,

h) paccToRHMA MEMDY NPOBOOAHHKESK ¥ KOHTAETHOH NNOWaARK0H [LWHDHHA NpOMERYTER),
i] PACCTORHWA MEXOY CNOSMH IBMIK ¥ NATAHMA.

BhiUeynoMaHyTelH CNHCOE HE RENAETCA WCHEPNBIBRIOWKMM, HO J0MHEH WCNOMNLIo8aTLCR BMECTE &
TEXHHYECEMMA TREBORAHKAMY COOTERTCTEYIOLLErD KNHeHTa.

8.3 Npoyeccel NpoWaBoaACTRa

BEnok-Cxema WaroToORNEHHA MHOTOCOWHOH NEYaTHOR NNaTel NPEICTARNEHA HHHE.

DCHOBHBIE NPOUECSER:
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CRoH ot ¥DANEHME DNOBAMCEMHLA
| CEELNEHUE M0 NEATPakME

KOHTROME CEBRNEHKMA JBUMCTES B INATIECHU © MEME0R

(iGpaborea oes

—— e e L

TN e CHATHE 33YCHUSE HaHeceHre npunod
(T Oy CTOpnH]
| | |
TOTRSENURZHUE CTEHOK OTRRPCTHA MeaTe
¥OaEneHUe HOTOPEZHCTE I am p
Mpofvexa MUMFIBCHOE METHEHKE lMpoRanakraDcuoTp
| | |

MEgaHUUECKEA IFulCTRE

DCMDTR i TEMNERATYEHOR OTEEFARHUE
| ! |
DT DMECaHABECKAR NEUATE =
CRCIATMENRIHRS HEHECEHIAR NPHNGA &
| MPA AHEHWER TQEAYST 0 BOA0D
I |

| | |
SNeETRONMTHYRCKAR
FAETANNW SR

COpaoTkS NOBSDNHITTH MpoMBEBRAICVLRE

DEMET B MEAHMHA NOBSORHOCTH

' |
¥OareHWe §oTOpEINCTE,
THABNEHNE DHRCFHES EnisiaH0E KOHT BONG

|

| |

B.3.1 AHanua npougcca

Mcnone3oBaHie CcTaTUCTWHeCKOrD YyNpaenedna npodeccom {CYTT) BRIrogHO B AIrOTOBNEHKA NeYaTHEX
nnat. CTaTWCTHYeCKoS  YyNpaeneHWe  NpoOUecCos  cTaHoBWMTeA  aboommoTHOR NoTRpe0HOCTLD
NoOCNeqoRaTENBHOND KOKTPOMA BOMKOBOMD CONDOTHBMNEHKS. MHOBKCALWA BOIMOMHOCTER TEXHONOTHYECKOro
Noouecca GoMHHa DeiTE YCTAHORNEHa GNA BCEX OCHOBHEIE NpOLEcooE.

8.3.2 CNOMCTLIA MaTepran oCcHOBAHWA, JKECNOHMpOBaHKe W 0BpatoTKa BHYTPEHHHX CNOCE

Mpodvne ¥pas NPoOBOOHMEA BaweH ANA KOWTPONA BONHOBOMD  conpoTHEneHdA. OcTarodsHsii
DOTOPEIACT HEZONYCTHM.

8.3.3 NpeapapyrensHoe TRABNEHWE

Bnuadue Ha BONHOBOS CONPOTHBNEHHE NOOTPARNKEAHUA HNE HEO0TPARNHEAHWA NEOBOOHKES MOMET
OTRA3NTECA MIMEHEHMEM WHPKHLEl B OOHOW W3 MHOMMX POpMyn pacdeTa BONHOBOMD COMPOTHEMEHHA.
BoamMowHOCTA NPOUECCa QoMkHEl DhiTe MIBSCTHL, W onpedenad DaKTop ToaeneHHa. MaroToBuTENs JoMmeaH
CNPEENATE NPEOENk CBOWY BOIMOMMOCTEH, & TAKKE KOHEYHBIE NPedens WHPWHL NPOBoGHWEOD ANA
PEIHBY HOMAHAMNOE WHPHHEL W TOAWAHE Gonerd. DU JoNkHE ObTe YCTAHOBNEHL OM7 BHYTOEHHWX W
BHELHKE CNOER.

8.3.4 ABTOMATHIMPOBAHHLIA ONTHYECKHA KOHTPOMNL

OnA neqaThes MNNaT NperMyLLEcTES aBTOMATHYECKOrD ONTHY4ecKors konTpona [ADK) AanmwToh
oHeadgHsIMK. DaderT (cymeHne) paisepom S0 MEKM B NPOBOOHUMES NpHEsnem ans paboTel Ha NoOCTOARHOM
TOKE, HO MOMET OKEIATHCA HEJONYCTHMEM B oxeme, paboTamwei npa 2 Ty

8.3.5 Npeccopanme

KoMedsas TOMWWHA CrpeccOBaHMore  OCHOBaHWA, COQeMEaHWe CMONK W CTHOCHTENLHAR
OHINEETOMYECKAA  NPOHAUAEMOCTE  HAXOOATCA B 33BWCHMOCTA  OT  TEeXHOMAOTHK  MPecCcoBaqds M
novmMexAeoro obopyaceadva. MaroTOEHTENE MEYaTHLIX NNaT JOoMKed NoaTESpaAWTL, Y970 Bhi4KMChEH|a
BOMHOBOMD CONPOTUBNEHWA OEACTENTENbHE! OMNA BRBPasHoR TEXHoONOrdKM NDECCOBAHWA W MCMONLIYeMBlx
MaTepHance,

8.3.6 CTpyKTYpa OTEEPCTHA

Ouamerp NpocBEpNeHHors OTEERCTWA W OTHOWEHKWE JWaMETDa EOHTAKTHOW NNOWagKd K JuaMeTpy
GTREPCTHA BNWAKT Ha BOMNHOBOE CONPOTHWENEHWE. ECNW BbiCOKOHACTOTHLIE CHMIHank: NPOXcQAT 4eped 48a

Mpecooganue | MEOABMEHIE bpeaEpIEAHES NG NPOFpakS
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MM BonsWwe 3INeMeHTa BONHOBOMD CONPOTWRNEHWA, BHYTPEHMHAA EMECCTh CEBEO3HOID OTEEpPCTHR Syger
HETATABHD BMWATE HA HIMEDEHHOE BONHOBOE CONPOTHBNEHE. HToDE YMEHBLWNTE 3TOT 3PMEET, CHEOIHBE
OTBEPCTHA W WX KOHTEKTHBI® NNOWagkd  SOMEHLl  WMETE  MWHHEMANEHD BOIMOWHLIE  OHEMETDEbI,
MPeANCUYTHTENLHD NPHMEHATE HECKBOIHLIE [CMEenue) OTEEPCTHA WNM 3anonHeHHLIe CMONcH. XOTA 3TW
YCMOBMA,  [MagsHely obpaiaos, AeA80TCA NpohnemMamMy  KOHCTPYWPOBAHWA, HeoDXogMMmo  yCTAHOBWTE
CNOCOGHOCTE WATOTOBWTENA WK oBECneYHBaTL.

8.3.7 JEKCNOHMPOBAHKE W NPOABNEHKE

XOpOWan NeYaTs W paspelsnowEn cnocchHoCTs NPoOABRNeHWA — O4SBWOHAA NOoTpeBHOCTE. MomweT
NOTPEGoRaTECA MCNONBEI0BAHME *TOYKK OCTaHoaa s,

8.3.8 JnexTponHMTHYECKaA METANNKHIAUMA (OCHOBHOMW PHCYHOR)

BnuaHWe METANNHIAUMK Ha KOHTPONbL BONHOBOMD CONPOTUBNEHKWA BCETGA JABMCHT OT KOHCTRYRLMM.
XOpOWEE ROHCTPYWPOBAHKE GOMEHS NPWBECTH K CHanaHcWpoBaHHOH KOHCTRYREUMH  © PaBHOMEDHLIM
IANONHEHWEM NPOBOOSRLLWMA  DPUCYHEOM BCER  Mnnate. Echk KOMCTPYELMA Noasonset, Heolxoguao
pAIpeWHTE WIrDToOEMTEND O0088KTe BeIDEGEHMBATENWM METANNWIaUWK (B npedenax obnacti nhate).
OononHATENEHaA  MeTannkaadks, NpHMB0dAlWas k  paclivpeddio NpoBodHWEOB, ABNRAETCA  Donee
BEGACHOCHOR, Yeu DaKTHYRCKOR YEEMNWYEHWE TOMWMHE MPOBCOHWEE, KOTOROR CTAHOBATCA NEpobnemMoi
TOMBKD,  BCAM WKHPHAHA NPOBCOHMESE  yMesswaeTcA. MononbioRasve MeTannuIaudl  nadend uM
KOMEBMHALMK METAMNWIALUWA NEHENK W DUCYHKS MOMET 0DECNEYdTE XOPOLWHIA KOMODOMWCT ONA HEKOTODbIX
KOHCTRYRLLMIA,

8.3.9 PaanyGnvBanHe M TpaBNeHHE

NuipbdepeHumansHoe Tpaaneske OomsEHo OulTe CrPAHAYEHS 33 MEM DaZNHHHEM TONWKHE MELE.

Tpeboranka onpegenerds 2 8.3.3.

8.3.10 MNaAneHanA Macka

Ha noRepxHOCTHERX CTOYKTYRAEX  MUEPONOMNOCKOSO0W MUHMA  C©  ONPeJeneMHbLIM - BOMNHOBLIM
CONPOTHUENEHUEM NaANBMER PEINMCT MOKET DECCMATPHUBATECA Kak rpaduua cnofA. MarotosuTens nedaThol
MNNaTel ACMHEH CNEEAENUTE M 28PaHEE YYECTE ONPedenerHie KoadhUUMeHTE BNUAHMA NS KaXA0ro THNa
MARMLHOND PE3WCTa W Npeanaraemol  TONWwWHe. 3T QakTops GyOyT 38BMCETE OT  TONWHHEL W
OWNANEKTPMHECKDl NPOMULAEMOCTI NAANLHOND DEIMCTA.

HorbOopMHEIE NOKDBITHS TAKKE A0M#HE OBITE YHTEHGI,

8.4 Bnuadve aedekToR NpH BLICOKHX YacToTax

MevaTHsie NNATh, KOTOPHE BREMONHAKTCA & KOHTEONMEYEMEIM BOMNHOBLIM CONPOTHENEHAEM, OOMNHE

OeiTe abconoTHo Bea gederTop. Monons3cBaHWe CTATUCTHWMECKOrD yNPaBMeHHa Npoyeccom — aTo
IEOHOMWHECKDE CPEOCcTREO ODECNeYEHHA CNaweHHoro CoOTBETCTEYIIWEND NPOgYKTA.

8.4.1 Menw

8.4.1.1 O6uwee

Mpypoga ¥ COCTOAHME Mead [OCaXOEHMan, NPoKaTaHHAR, OTONCKEHHAA) OKAALIBAKMT BOWAHME Ha
BOAHOBOE CONPOTHRNEHHME, YYMTRIBaA cCeMH-30dexTs NpKY GoNes BRCOKMY YACTOTAX, BAMHA NROROAHMOCTE
nBore cnod. OTHOCHTENEHS MMaakan NoBEDXHOCTE NPOTAMYTOND Npoeoda moweT obecnevweaTs Donee
BLICONDE KAYECTRO paloTel Npd G0NeE BLICOKKY YACTOTAaN.

8.4.1.2 Konurypauna npoeogHHKa

MopepxHOCTE MEOHOM0 NPOROOHUES GO CTORCHE MIONALAMOHHMOKR NODNOWEN HANDOTHE CRODHOMN LEems —
CUEHE BAMHBIA NapameTp. MNpoddne NONeDEYHore CeYernd (HAanpUMep, TpAnegHesnHEMN ONA BHYTDEHHNX
Cnoes, MOOTRAENEHHER ONA BHEWHMX CNoso) Nposodddka  OyOeT BAWMATE HA  pacnpenensHiie
INBKTOMHECKOND MONA BOKPYT NpoOBoOHMER. MaroTopuTend NeiTamwTcA obecnedyTs NpodMnM KaKk MONHO
Brse K NDAMOYTONERSMY, STOGR Y IYHWKTL paboTy.

8.4.1.3 Npokoni

Mposonsl B MeOd BeE0syT HETHNMHHER W HENPELCKATYeMBIE OTPaWEHWA. oMb NpMMEHATECA
TpefoBanma 5.4,

8.4.1.4 HexenatensHaa melb

BEMOYsHHA Meny Boa0edcTeyOT Ha pacnpeaensgHUe INeKTPUYeckero nona NEofenAack MIMEHSHEM
IMEKTOMHECHOR ORHHEL.

8.4.1.5 TonwwHa meawm

MameHeHde B TONWKHE NPOBcOHWEA BYDeT MCTOHHKEOM HETHNHYHLIX OTRAMEHWMA W MIMEHHT BONHORDE
CONpOTHRNEHNE.

8.4.1.6 MNogroToBKa NOBEPXHOCTH

OTHNOHEHKE OT CYLWECTEYIOWER TexXHonoryd oOpaGoTil Ponerid MOMET YMEHBLWHTE NDOYHOCTE Ha
OTPRIE, ¥ NIOGoE HIMeHeHde noTpebyeT BHUMaTeNBHorS aHanmaa. Moenoneaoeadse fonsnt ¢ Beicodm HTE
[OTHOCHTENEHLIM YONWHEHWEM NPA paipLiBe NP BRICOKOW TEMNEPATYPE) ONA TONCTOW MHOTOCMAOAHONR
MAATel KMEET MPEMMYLWLECTED M0 CRABHEHAIN C Mansm HTE.

29

Pa3spaboTka anekTpoHHOWM Bepcun - nopTan GostExpert.ru 35/40
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-61188-1-2-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=49329
https://gostexpert.ru/gost/gost-61188-1-2-2013?utm_source=pdf&utm_medium=49329&utm_term=page

MocT IEC 61188-1-2—2013

8.4.2 Nognoxka

BA4.21 Obuwee

MecTHee W obwre OedekTel 1K HE BOWAHKE J0M#HL SbiTh WOBHTHRHUWDOBAHE, & B OTHOLWEHWA WX
NoEANpHHATO JSRCTEWE MO YCTRAHEeHWH: dederToR,

8.4.2.2 OTHOCHMTENBLHAA AMINEKTPHYECKAA NPOHHLABMOCTE

Kax npaswno, onpenenfetcd npd 1 MU, © TeepOelid OCHOBHOW CROMCTRIA MATERWAN MFONHOCTL
JARMCKT OT CTHOWEHWA apMAPOBAHWA K CMONE ONA KOMEPETHOMD COCTasa CNoWcToro Mateprana. JocTynikl
roadieK, KOTOPRIE SHCTRANOMEDYHT OTHOCHTENLHYK SHINEKTPHYECEYID NDOHWUAEMOCTE N0 4Y4acToTe W
Temnepatype oo 1 Mo

CnegyeT OTMETHTE, H9TO BAAAHWE OTHOCHTENEHOR OMINSKTPWHECKOR NPOHWLAEMOCTH Ha B0NHOBOG
COMPOTHENEHWE YacT0 JABLILSETCA. PyHKUWA 3TOM NapaMeTpa BO MHOMX SQOCTYMNHbIX MaTeMaTAaHeckix
FOpMyNax SrpaHndnBasT ero BNEAHKE,

8.4.2.3 Tanrexc yrna noveps

OuanerTpW4eckde  NOoOTEpKW NOONONKKKW  BAWAKT HE &8 NPUMEHEHWE NpHM  BLICORWX  4acToTax.
Kepasmideckdil MaTepran MMesT BLICORYID CTHOCHTENLHYID OHINBETOHYECEYI0 NPOHWLABMOCTE, HO Man.ie
NoTERW O8N30T ro NPHroOHEM ONA OTASMEHBE NEHMEHEHAN,

8.4.2.4 MNocTaska cnoWwcToro Matepuana

MocTaplWMKkky CNoWCToro MaTepWana SyOyT NOCTOAHHS NDECCOBaTE CBOK NPOOYHELKMID N0 OOHOMY M
TOMY #ME cTaHgapTy. [Tiobbie HIMEHEHWA B THNAX CTEKNOTEAHW WNW CHCTEMAX WNA THNAEX CMOMsl OOMHHL
npegeapdTensHo oBCyKOaTECA C HATOTOBWTENEM NEYATHOA NNATE W NPOEKTHPOBLLMEOM.

[onyck oTHOCHTENHOR OWANEKTPWYEcKoRn NPOHHUAEMOCT, K38 NpaBHNg, HaxoaWTocA B Npegenax +
0,15, Jonyce no TonwdHe satepsana — 2 10 %, HO NOBTOPAEMOCTE COMMAcOBaHHOR CTRYETYPLl MOseT
NoTpebosaTe HamMHore Bones yakux Qonyckop,

8.4.2.5 NMNpenper

Yrofel yNpaenaTe QAcCTOAHWEM MO OCH 2 MEXOY NPpoBOOHWMKAMKE, TOHKWR CNOMCTeIR MaTepuan
LOMKeH WCNoNeEIOBaTECA B NPEANOHTERWA K Npenpery. TaM, roe WCnoneayeTcA NEenper, HyWHD OTMETHTL,
YTO BuITEABNEHHLIE MEJHBIE NPOBOAHWKW BNEYATAIOTCA B NPpenper B0 BPEMA NPECCOBAHWA WITCTORWTENEM
NEYaTHoR NNaTe.

3To yMEHLWEHKWE TOMNWMHE CAPECCOBANHOND OCHOBAHWA OO0/MKHD ObiTh YYTEHO NP BEYHCTIEHAR
PACCTORHWA MEKDY NPOBOOHKEAMK W BYOET 3aBACE TR

- 0T WHPHHE NPOBOOHAES,

= OT TONUWMHB MW,

- OT COgep¥aHna CMOoNki B NpEnpere,

- 0T THNa CNoA.

B.4.2.6 BenoyeHHA

MpopoogiWe BEMNKOYEHKEA 8 CAOMCTOM MATEQWANE HyHHD PACCMATDHEATE KAk sHeMenaTensHyks
WE 0k,

HenposogAlWe BENIOYEHHA WIMEHAT OTHOCHTENLHYI0 GUINEKTDHYECEYI0 NEOHWUAEMOCTE NOGNoHKKKE, H
Wx ekt BY08T 388HCeTe OT PACTIONOMEHVA, DA3MERS W NPOTAMEHHOCTH.

B8.4.2.7 MNycToTel

ATCT THN JedekTa BMECTE © PECCNOGHWEM W TDEWMWHAMW HIMEHAT OTHOCHTENLHYID OHINeKT DUHECKYHD
NOOHALASMOCTE B CTENEHH, ONDEGENSHHOW PAcNONoweHHEN, PAIMEDOM W NPOTAMEHHOCTEG. 3ATOT THN
oeferTa He OyaeT TAKHK HE CEDLEIHLIM Kak AeMekT Medd nogofHore paamMepa.

8.4.2.8 MNacTHYHOCTE W COORPHWAHKE CMON I

CeolcTRa cMONbl BYOyT WMETeE BAMAHKWE HA patoTy NeYaTHol NMNatk. CoHadabl oXapakTepWaIceas,
BOAMOMHD  YHECTE 3TW  cBORCTEA. HaroToBMTENH sMaTepHansch nNognoMid  WoNbITeBa0T  Hebonswys
TOYOHOCTE B NPOMIBCOCTES OOHOCIORHON CTEKNOTHEHK,. Bonee MeCcTEMA KOHTPONE ToMWKAE: (10 %) moxeT
GhlTh OOCTUIHYT, WCOCONB3YA OTASMAbHEIE CRHOWM C MEHLLUWA EONWHYECTBOM CMONL B cTpykType, Dea
YAYOWEHHA HaYecTEa NpodykTa. XOoTA we TpebyeTcA HWKkaxvx 3aTpar, Donee BbLiCON0S COOTHOLEHHAE
cTekno/caona obecneqraasT Gones BECOKYH OTHOCHTENEHYI OUINEKTRHYESCKYI0 NECHALAEMOCTE.

8.5 Onucanme gaHHEIX

8.5.1 Tun ganHeix CAMP

Boe padHble ANA NPOSKTOB NAET © KOMTDOAMPYEMBIM BONHOBLIM CONPOTHBNEHWEM OOM#HbI
AOCTARNATECA B UMGpoRoR Gopme. TpebyvioTCA, KaKk MAHUMYM, dainel 8 Dopmate «Gerbers, Ho $ains B
chopmate IEC 611582-1 AansoTcs NPegnoYTHTE RsHERMEA.

8.5.2 Werepdpeic zakazunka

Urobel rapaHTUpoBEaTE TEXHONOMAYHBIA NPOSKT, NPOSKTHROBLWMEM AO0MKHE © Camoro  Hadana
COTPYOHMYATE C© WITOTORMTENEM MedaTHey NNaT @ NOCTABWMKOM MATepuanos. Boo npoROOHMEM
EOHTRONAPYEMOID BONHOBOMD CONPOTHBNEHWA DONMHE OuiTe MASHTHUOWLUKOOBAHE, WCNONBEIYA OTOENLHEIE

30

Pa3spaboTka anekTpoHHOWM Bepcun - nopTan GostExpert.ru 36 /40
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-61188-1-2-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=49329
https://gostexpert.ru/gost/gost-61188-1-2-2013?utm_source=pdf&utm_medium=49329&utm_term=page

rocT IEC 61188-1-2—2013

Koael anepTypsl. MapameTpst W Mk OONYCTHMAEA CTENEHE MIMEBHEHMR OO0MHHbL ObTh ONQEOEnEHs KW
COTNACOBAMI.

8.5.3 Npegens Moaudmeaury CAM

Ha paccMoTpEHNM.

9 McneiTaHWe MmeTogom pethNnekToMeTpHUK Bo BEpemeHHoM obnactu (TDR)

HMononsayeMeld METOA HCNuiTaddid 3E17- 8 coomeeTerand ¢ IEC 61188-3,

9.1 OBocHOBaHWE

9.1.1 MeTon Beidopa TDR

MeTog TECTHPOBaHKA NMpW NOMOWH pednekToMETDHW BO  BpeMeHHod  ofnacti (TDR) ato
PEKOMEHOYEMBIA METOD TECTHPOBAHMA NMEYaTHLIX MAAT © KOMTPONMDYEMBbIM BONHOBEIM CONPOTHRMSHEM.
3TO NOIBONRET WIMEDATE MIMEHEHWA BOMHOBOTS CONPOTHBAEHWA BACAE NHHWW NDH TECTUPOBaHHK.
MMnynec © Mankid BREMEHEM HIDACTAHWMA MOOENHPYET pabodMe HMNYyNbCchl GLICTDOH NOrdEd B
EyYHELMOHANEHoOM WCNBITaku. [ioboe oTpameHHoE HaNpPEEEHHE YKIILBART WIMEHEHWE B BOMHOBOM
CONPOTHENEHKWA W MOWMET HCNONBISCEATECA ONA BbiHWCNEHKA BONHOBOMD COMNPOTHEMEHHA NHHWRA

AHANWIATOPE CETH, KOTOPBIE WCNONBIVDT NpH TECTAROBAHWE B YACTOTHOW OGMacTH, MOryT Taoe
MOKa3aTe MIMEHEHKR BOMNHOBOMD CONPOTHMENEHWA BOCME NWHKKW, KCNONL3YA MeTodsl 0GpaboTkd yudposoro
curiana {oGpatHoe npecbpaszoeande Dyvpee) ITH HWHCTRYMEHTLl ABNAICTCA NPWUEMNEMOA aNbTEPHATHEOA
TOR, HO, K3k NpABKN0, OHK CTOAT JOPOME.

OpyTve MCNoNLIYEMEIE METOOE, TAKWE KK NOGroTOBKS MUEPSWNKDOE H TECTHPOBAHWE EMEOCTIA NNar,
HEMEPAKDT TONBEKD HEKOTODGIE NAPAMETPE, BRARIDWWE HA BONHOBOE CONMPOTHENEHMHE NNaTel, OHA TaAKME HE
MOTYT NOKSIATE NOKANEHOE MIMEHEHKME B BOMHOBOM CONPOTABNEHWA QNHHE.
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Mpunoxerne A
(cnpaBodvHO)

EAWHUULI, CUMBONLI W TEpPMHUHONOMWA

KM {CMOS) — KOMONEMEHTADHBIA METANNOOKCHIHEIN NONVNEPOBOIHKE,

DIP = DIP-kopnyec,

SCH (ECL)Y = AMHTTERHO-CBRIEHHAA NOrMEa,

S (EMD ~ ANEKTPOMATHMTHOE BOSMYLLEHWE,

FR-4 = CTEKNOTEKCTONAT Ha CCHOBE ANOKCAOHON CMOMkI,

WC (IS ~ WHTErpankHas Cxema;

TNM (SMT) = TEXHOMOMA NOBERXHOCTHOMD MOHTaME,

Tan{~} ~ TAHMEHE ¥INa NoTe P,

PBP [TDRY: — pedrEEToOMETDHA BO BREMEHHSH 0BMacTu;

T, ~ NONHOE BOeMA 3308 EHKEN PACNPOCTRAHEHMA MHHWH NepaaaqH;
Tpa ~ BPEMA JA0E0HEM PACNPOCTRAMEHWA HA EOMHALY DNHHEL,

TR =10 =90 % spemA Nepexota HanpaRxeHns (DpoHT WK cnagl,
TTN{TTL) — TPAHIKMCTOPHO-TRAHIMCTORHAA NoMEa;

Za — BOMNHOBOE CONDOTHEASHKE NMUHMK {HEHATPYHEHHOR],

Zo — BOMHOBOE CONDOTHENEHKE NHHMK {HAMDYREHHOHR);

= OTHOCHTENLHAA QUANaKTPHYECKaA NPpOoHHL2EMOCT L,

= P DeRTHEHAR OTHOCHUTENEHAA OHINSEKTPHYECKaA NPOHKMUAE MOCTE,

HASL — HAHBCEHWE NOWNOA C NEPAMEHEHHEM NIpAYEro Boa0yES,
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Mpunoxerae 0A
(cnpaBpoyHO®)

CeefeHHEe O COOTEBETCTEMM MEXrocynapcTEEHHOTO
CTaHOapTa CChINOYHOMY MEeXOYHapOOHOMY CTaHOapTYy

Taténwuwuya JA

JD0D3HaYaHNE 1 HAKMEHOBARWE

CMo3HaA~MEHNE 1 HAMMEHOBAHHE

: CrensHe =
CORROHHOTE MEHOYHADOORHO G AR COOTEETCTRVIILWETD
CTAHOapTE MEHIOo YA ApCTESHHOM CTaSHOSRTE
IEC 61189-3:1887 MeTooe oT

HCNBITAHKWA INEKTOHHECEAX
MATERWANoE, NEYaTHLIX MNET W
OPYTHE CTOYRETYE MEMCOELAHEHAR
¥ neYarHsix  yanoe. Hacte 3.
MeToab WCIBITAHWR MaTepuanos
OAA  CTPYHETYR  MESCOSIAHEHWR
{NEYaTHBIX NNAaT)

MoCT IEC 61189-3-201 3 MeTo0kl WCHWTaHAA
INEKTEHMYECKAX MATEPHANCE, NEYATHBEIX NNAT W
OPyTex CTPYETYD MEMCOBOWHEHKR W NEYaTHEX
vanoe, HYacTe 3. MeTogel  WCNBTAHNWA
MATEQHANCE ONA CTPYETYE MEWCOoedHHeHWN
iMEHaTHBIX NNaT)
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¥OK §21.53.045.75:006.354 MEC 31.180 oT

KnoveBwlie Cnopa; BOMNHOAOE CONPOTHENEHWE, MEYATHRIE MNATel, NEPEEPECTHLIE NOMEXH, YDOBEHL
NOMEXOYVCTORAYHBOCTH, TpABNeHWe, TecT-KynoH, I0EekTHEHaA OTHOCWTeNbHan AWanekTpHYeckas
NpOHKWUAEMOCTE.
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