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roOCT IEC 61188-1-2—2013
MNpeaucnoewne

Lleny, OCHOBH=IE NDWHUWNE W OCHOBHOR NOpRAOK NpoBedeHds  pador nNo  MEsrocyRapcTREHHOR
cTasgapThaagw yoTamoenessl MOCT 1.0—082 sMexrocydapcTeeHHan cvCcTemMa CTaHdapTHaaum. CoHORHbIE
nonoseHs: W FOCT 122009 «MewrocyJapcTeedsan clcTeMa cTadgapThaadud.  CTasigapTe
MEMTOCYOADCTREHHEIE, MNPAEMNE W PEKOMEHOALAW MO MEXOCYIADCTEEHHON CTaHOapTHaauWd. [lpaedna
paapaboTrA, NEUHATHA, TRHMEHEHAA, COHDRNEHXA W OTMEHL?

CeepeHvAa o cTanaapTe

1 NSOMOTOBNEH HekorMsepyeckiind 0DpasoBaTenkbHREM YacTHeibM yYpexneHues «Hopas nHHeHepHan
wronar (HOYY «HALWL=) #a ocHOBE ayTEHTHUYHOMD NEQEBoOa HA DYCCKAR AdbIE, YESIAHHOMD B NYHKTE 3
CTAHOapTa, KOTOPRIA BeNonHed Poccuickon komiccueln axcneptoe MOETE 51

Z2BHECEH Texmmueckuss sOMATETOM Mo cTadfapTuzagwe TK 420 «Baijopeie HECYLUWME KOHCTRYELMM,
NEYATHEIE MATE, COOPES 1 MOHTN ANEKTROHHEE MOOYIeH

3 NMPUHAT MesrocygapcTeeHHRIM CORETOM N0 CTAHGALTHIALUMK, METRONOMAM M CepTidusaunn (npoTokon
ot 14 Hoabps 2013 1. Ne 44)

3a NpUHATIE CTAHOARTA NPOTONOCoSaAnA;

COKpaEHHOE HEHMEHDERHIE
Kpatkoe HAMMEHOSEHHE CTRAHE Kog cTpamHe B HOHBNEHONS GpTaka
no ME {AC0 31686) 004-897 no ME {20 31656} 00447 N0 CTEMAAPTHAILMN
Benapycs BY loceranmapr Peenyitmmen benapyce
Kupriiana K Knipresscranaapr
Pocousa RU Pocoranmapt

4 Mpukaaon PegepaneHors aredTeTea no TeXHWHSCKOMY DPEryndpoBaHdie 4 MeTponordd ot 16
ceHTARpa 2014 ropa Ne 1105-cT mexrocypapcTeednsi ctangapt MTOCT IEC 61188-1-2—2014 seenex B
ABACTEWME B KA498CTES HALKOHANEHOMD cTadjapta Poccrdckon egepadun ¢ 1 mapra 2015 roga.

I HacToRAWKWA CTaHAaAPT WAOSHTHYEH MemdyHapogHomy ctasgapty IEC 61188-1-2:1898 Printed boards
and printed boards assemblies - Design and use - Part 1-2: Generic requiremeants — Controlled impadance
{MnaTel nevathea W cBopkd NeYaTHeX NNat. KoMCTRYKLKMA W Hazkadenve. HacTe 1-2. Obwue TpebosanHuA.
Parynupyemos NONKOE CONPOTHRMNEHWE |

Mepesod C aHrMERCKOND A3kLEa (en).

MexoyHapod s cTadgdapT paipaboTad TesHWHeCkHM KOMWTETOM Mo cTadMgapThaaddd [ECTC 91
o TeXHONorMA COoPKM ANeKTpoHHore coopyaoBaHMay MENOYHAROOHON ANEKTPOTEXHHYECKDR KomMuochn (IEC).

HavmeHoBaHde CTAHJARTAE WIMEHEHO OTHOCWTENEHD HAMMEHOBAHHA YEAIAHHOND MENOYHADOOHONS
CTaHOapTa ana Npdesdedns B cooteeTcTEe ¢ FOCT P 1.5 {nyHer 350

OrumansHEe  JEeMNNARE  MEKOYHAPOOHONS CTaHAAPTA, Ha OCHOBE KOTOQOrc MoaroToBned
HACTOAWMA MEMMOCYIAPCTEEHHLIA CTAHOAPT, W MEKOVHAPOIHX CTAHOAPTOR, HA KOTOPLIE OAHEl COBINKM,
HMEHTCA B HALWOHANEHEX OPradax No cTaHZapTHIaAWMK.

B paznens «HOpDMATHBHLIE CChINKM® W TEKCTE CTAHOARTA CCLINKM Ha MEXOYHAPOOHBE CTAHOADTLI
AKTYANMIKMPOBAHGI.

CTengHe CODTEETCTEMA — MOeHTHHHas (1DT).

& BBEAEH BMNEFBEIE
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Hudhopmauus  of  uaMeHEMUSK K Hacmaswesy comasndapmy  OvBnuskyencAa @ awezoduon
UHDCEMALUOHKOM YRa3amene sHayuonanbtsie cmandapmsis, 8 MeKcH UIMeHeRUd U Nonpaack — a8
EMEMECAYHON UHBoDMaEUUOHHOM pradamene  sHauuosaneieie cmandapmers. B ciysae nepecwMompd
(FaMenBl] WAL OMMEHE  HACMOAWes0  cmaddapma coomdemcomayioies  yesdomioesue  Opdem
OTyENUKDEaHD 6 GNEMECAYHOM  UWDOpMALUONHOM  WKazamans  o«HayuoHaleHbie  caddapmbie.
ComasmoimeyWiuas UhibopMayus, veedoMnanue U Mercms DazMelyaomch Makke @ uighoDMauuoRHo0
clomede obLUeas NoNBI0REHUA — Ha ouyuansHon catme DedepansHoso S2aHMcMas No MExHUYeCKOM )y
DESYNLDOGAHUK U MEMDONCEUL & CamU HemepHem

O Craesnaprenopee, 2004
B Poccuickcl Peiepaudy HACTOAWMA CTaHJapT He MOMeT GeTe NoONHOCTEKD WM YacTHYHO

BOCTDOMIBENEH, THPAKKPOBRAH W PACNDOCTRAMEH B KAYECTEE OPHUWANBHOIND MA0AaHHA 83 padpewenns
PenepankEHoro argHTCTRA Mo TEXHWYECKOMY PaEryTHPOBAHWI0 1 METDONOMAM
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BeegeHne

KoMNoOHOBKA JNEKTPOHHBEE YCTPOWCTE BCEMGa [ACCMATPMBANEChL © MEXaHMYECKOH TOYEW 3DeHKA.
FOHCTDYELAA ANEKTROHHELX EOMNOHERTOR YCNOHHASTCA, TAK KAk NOCTOAHHS PACTYT CROPOCTE NEpeKMCYEHA
ANEMEHTOR W NNOTHOCTE HE PAIMELYEHKS HA KpWcTanne. JNekTRoHHLIE SNesMeHTal MMenT Bonbloe
KOMWYECTED CBAIEH JaMe NpW YMeHeWeHWd passmepod. YTobk B MakCHManeHod CTENeHd WCNoNb3oBaTo
BOSMOMHOCTA  BBICOKOH MNOTHOCTH W CHOPOCTH  NEPeRMoYeHMA  COBOMHEHHE BHYTDH  AnNeKTpOHHCD
INEMERTA, NPOEKTHPOBAHWE W WAFOTOBMNEHHE W3DENHA HeoDXOOMMO BECTH C YHeTOM JNeKTPOMArHATHBbIX
ABNEHWR, CONPOBOMOAKIWME NpOXOMOEH®E CHrHana, [edaTHse NNaTe © EOHTRONADYEMBIM BOMHOE LM
CONPOTHBNEHWMER — 2TO COCTABMAR YACTE YEAIAHHON KOHUEMLHE.

MpoekTHPOBAHWE PAIMELEHHE KW KOMMYTALMHA 2NEKTRPOHHLIX  HOMOOHEHTOR OCYWECTENANOCE ©
MOSMUKKM  MEXAHMKEK, KOT0a pPEeWandck BONPOCE Macck., obbema, MOoWwHoCoTER, QopuMm, a Taoke
ANEKTRAYECKHAY Lened, B COOTBETCTEMM © TAGNWUeR cosauHeHHA. TTpH 3ToM INeETOWYECEME NPOBOLHKMKK
ANA Nepenadd CHrHANDE PacCMaTOMBANMCE TOMNLKD B OTHOWEHMWK HECKONbRME DaxkTopoB, TaKWx Kak
ofeCnEYeHHe KOHTIKTa MEXSY BeIBOOAMH INEMEHTOR, HECEKOOMMOND CEYEHKA NPOBOOHHKDE, obacneYyerma
33A0P0CE  ANR NpESOTEDAWEHMA KOPOTHOrS 3amMieikadnAa. Kpose obecneseHdA HanewsHooTH KoHTaKTos
INEKTRMHECKON UENK, INEKTENYRCEHE XAPAKTERMCTUEN HE RENANKCE OCHORHLIM NPEIMETOM PACCMOTDEHKA,

Yonesw nonynpoasgHrEOBbX (HHTEMAansEHBK) TEXHONOMTA NPUBENK K CO30aHMI0 MHTEMPAankHEX CKEM ©
BLICOKOH CRODOCTREG HAPACTAHMA CHIHAND, KOTOPLIE KOMMNOHYHTCA B ANeKTPOHHLEY YOTPORCTRAN BbICOKOA
nnotTHocTd. OnAa  gocTusedna dHawbonswei aduperTredocTin padoTel Takkx yCTPORCTE Heobxoguso
NEWMERATE  TEXHONOMAK, OBECNEYWBERLLYI  COROAHME  MEMCOEOMHEHKR BBICOKOR NMOTHOCTH
YIS HHBIMA ANEETRMYECHAMA XADakTePRCTHKaMIA.

CpenM MHOEECTEa Npobnem CUCTEM, CERZaHHBIX C BRICOKOCKODOCTHOW UddpoBol obpaboTHoH,
DONBWE BCEETD BHUMAHWMA NPUECOXNTECE YOENATE MEMCoeOHHEHMan . DYaBMOHD, 4TO KoTga DeCTRpOOeRCTRME
CHCTEMB BO3PDACTAET, MEXMCOSOWHEHWA, a CNeLoBaTenbHO, KOMNOHOBKA INEMEHTOR H NEYaTHRX nnart
CTAHOBATCA Y3KMM MECTOM, 3amegnagwim paboTy cucTese. B yorpoicteax wa 100K ammuTepwHo-
CEAIAHHON NOMMEE Ia08pHKa 8 MEMCOSOWMHEHWAX CWCTeMBl COCTABRMAST No4YTK 55 %. KMOM-cTpyerypa,
CHUTAACE MEONEHHOH, HCNIONBEIYETCA B TAKTOROM FEHepaTope YCTROWCTE HA 4acToTe chsiwe 100 Miu. B
TAKWMK CNy4anx Npotnemol ABNASTCA HE TONLED IA0SPHED, HO W 3aTyXaHde CHrHana npd vcnofbaceaHkn
GUNonApHbiX  KMOM-cTpyeTyp  #3-38 HW3KKK  YDORHEeH  MOWHOCTH,  AMONWTYObL  (HANDAMKEHWAA),
NOMEXOYCTORYHMBOCTIA.
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M E X Irocy o APCTBEHH®bB H# C T A HOAPT

NEYATHBIE NNATHI M NEYATHBIE ¥Y3Nkbl.
NPOEKTHPOBAHWE W NPUMEHEHWE
YacTe 1-2
OfuMe TpeboBaHKA. KOHTPONUPpYEMOS BONHOBOE CONPOTHRNEHWE

Printad boards and printed board assemblies. Design and usa.
Part 1-2. Genenc regquirements. Conlrallad impadance

Dara seegenwa — 2015—03—01
1 OBnacTe NpUMEHEeHHA

HacToAWwWi cTaqgapT npeadaIiavel OnA WCNonsI0naHHe pailpaboTHUKamy CHEmM, KOHCTRYITORaMIA
MEYaTHelX Yanos, WIFoTOBMTENAMM NeYyaTHelX NNaT | NMUame, OTEGUaKWMMK 33 cHabmedwe, gna Toro
YTofkel OHM MMENKW ofwes NPEACTABNEHWE O KSMOOM HANQanneHWe OeATenkHocTH. Uene coanauua
NEYATHOND yana COCTOWT B Nepeaqyse CHrHana oT KOMODHEHTA K KOMIOHEHTY (OOHOMY MMM HECKOMEKMM)
NOCPEACcTEOM NpoBoOHMEa. BrcTpogedcTEyIoWWe palpaboTey ONpEOEnAnTCA KaK paspaboTiy, B KOTODLIX
CHOACTES COROMHEHHA JAMETHO BNMAIOT HA NAPAMETDE CXeMbl B TPEEYOT 0CoBeHHOrD PacCMOTREHHA.

2 HopMaTUBHbIE OOKYMEHTEI

OnAa NpAMEHEHKA HACTOAWETD CTAHOapTa HeoGXoOWMME CIeOyKiUMe CoblNOoYHBIE J0KyMEeHTE. OnA
OATHROBAHHGLIX  CCLINOK  NPMMEHSIOT  TONBKD  YESJIAHHOE W3IO03HWE CCRNOYHONS  dokysmedta.  [Ona
HENATHPOBAHHEX COBINOK NDUMEHSIDT NOCASOHEE WAOAHWE CCIMOYHONS OOKYMEHTA (BKNKMAA BCE &ro
W3MEHEHAR).

IEC 61182 (poce wacTtw) Printed boards - Electronic data description and transfer (MevatHele nnatke.
OnNAcaHke W Nepeaadqa anekTpoHHLIX O8HHEx)

IEC 61182-1:1994 Printed boards - Electronic data description and transfer = Part 1: Printed board
dezcription in digital form {Medatssie nnate. ONUcadWe W Nepeaadya INeTRoMHbLIX JauHex. YacTe 1.
ONMCaM|e NeYardol NNaTel B LUODoBon QODMe)

IEC 6118%-3:1997 Test methods for electrical materials, interconnection structures and assemblies -
Fart 3. Test methods for interconnection structures (printed boards) (MeToge! MCNLITIHWA NEKTRUYECKAX
MATEPWANGE, NEYATHLIX NNAT W APYIAX CTRYETYD MERCOSOMHEHHA W NedYaTHex yanos. HacTe 3. MeToge
MCNEITAMWMA MATEpHANoE ONA CTRYKTYE MEMCOBOMHEHWA [NeYaTHR: NnaTt)}

3 Kpatkmi 0630p KOHCTPYKUMH

3.1 Buibop KoMNoOHEHTa

CeMeACTES KOMNOHEHTOR COANAKTEA HE OCHOBE PASHBIX CXEMOTEXHHYSCENK PeLUeHHl Tamdx kak TTI,
TN ¢ grogam Wotkw, KMOM-cTpyETYpel, IMATTEDHO-CEAIAHHAR NOTHKS, TEXHONOMHE Ha OCHOBE ADCEHMD
rannua, B peayneTaTe wero odn obnaganT cneundimdieiM Hatopom TpeboBpaddii K MOWHOCTH, OranasoHy
paboq9y TEMNEPaTYD, MAOTHOCTH YNAKOBKK SNeMERTOE Ha KDWUCTANNe, BXO4HBIM CONPOTABNEHHEM K
BEIXOOHEM CONPOTHUENEHMA, NODCIOBEM YOORHAM CHIHANA, YYBCTEBUTENEHOCTH K NOMEXaM, KO BREMEHK
coafaTelBaHHA, W KDYTHIHOW nepegert ¥ cnana. Bo MHOMMX YCTRORCTRAXY HCNCNbIVIOT CMELaHHYID
TEXHONOTHIO, KOTDa MOHTAX HA NOBEPXHOCTE NNATE W B OTBEPCTHA OCYLWECTENSETCA © WCNONBEIOBAHAE M
KOMNOHEHTOE Ha oCHoe TTI. KMOM-cTpykTyDel, 3METTEPHO=CRAIAHHOA NOTHKM. JT0 MOxeT noTpeboBare
pasHol WHPpHHE NPOBCOHMECDE {(ANg oBecneYeHHaA BONHOBONS CONPOTHURNEHKA) HA OOHOM M TOM HEe Cnoe
NNaTel WM B KA48CTEE EOMOPOMWCCA OOHOR NPOMEMYTOUHOR WADMHE, ODECHeYHBEAKWER OOMYCTHMOE
FHAYEHAE ANA PEINKYHER CEMEACTE NOTHYE CRMX CXEM.

MonynpoBcdHWEOBRIE NPUEOPE OONYCKAETCA YCTAHABMWBATE HEMNOCPEOCTESHHD Ha NNaTy WK
MOHTHROBEATE Ha NPOMERYTOSHOA NNATE WM WHoR nognosee. HpynHbie WIgenda mMoryT Bsnodsare B ceda
YaNkl, COCTOALUME W3 HECKOMBEME YROBHER coedWHenni. [Nepexod oT OOHOMD YPOBHA MEWCOROQHHEHWR K
nocneayley ByQeT CconpoBOHOATLCR YWXYIAWESHWEM NAPAMETPOD, TARWMXY KAK MNOMEXH, BEEMEHHbIE
HADAKTEDACTHRK, JATYXaHHE,

MpH CO30aHMK ANEKTPHHECKXE COBSHUHEHKR NPWMEHAT WADoKKA Habop peWeHnA 0T MCNoNLICBAHKA
OBYXPAOHOM PACnOnoHEHHS WThlPEKCBLIX BRBSOOR, YETAHABMMBASMGIX B METANNAIHPOBAHHIE OTREEDCTHA

Haganuve odHUMansHoe
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NedaTHol NNate, 40 rPYNNOE0Re PAcNonEHeHMA BulBOOOE NEH NOBEOXHOCTHOM soHTame. TpedoBadva K
BAOHTAMY KOMNOMEHTA 3ABMCAT OT MHOTMY DAKTODOR, TAKMY KAK HATHAYEHWE YCTDONUCTRA, IKOMOMKYHOCTL,
ANEKTRMYSCIME MADAMETPE W HAOEWHOCTE, & Takwe npoobnagamWi METoD MOHTRKE. KosMnoHeHTh
OONKHE GRTe NOATOTOBNEHR TaKMK o0paics, JTobbl OHM COBMEWLANWCE © TeXHOMOMMAMK MOHTAMA,
HOMONEYEMBIME NG WAMGTORMEHAA NEYATHOD YINa.

MNeK NPOEKTHPOEAHWKM BRICOKOYACTOTHEL YETROWCTE HeoBX0OKMO YYUTEIBATE OCOBEHHOCTH MONTaMA
EOMMOHEHTOR. B NAcCHBHBLIY KOMNOHEWTAX rMaeden dakTopor BYOeT ANWHA BbIBOAOB, Tad KAK OHH
QOBCNeYHBERINT  JONOAHATENEHYID  WHOYETHEMOCTE W @MECCTE, KOTODLIE BNWMAKT  HA  CHOPOCTE
CACNPOCTRAREHWA CHIHANA K HECTALUWOHADHLIE NPOUSCCh. YTODE MAHKMHIMPOBATE ITH ARNSHWA, BEIBO kI
OOMWHE DT HACTONRKS KOPOTHME, HACKONLED BOIMOMHC WNM  yianedel Boofwe.  KomMnoHesTwl
NOBERXHOCTHOID MOMTAMA WMEKT OEILEBCAMBIE KODMYCA, KOTODGLIE MOMYT OuiTe  HEnOCDedcTBEHHD
YCTAHOBMEHE HA NOGANOHEY MEKCOeIUHEHHR.

MpeK  NPoOBKTADOEAHKKY  ORICTPOOSKCTEYIOWWY  YCTPOACTE  KOMCTRYEUMID  KOpNyca  Heobxodumo
YUUTLIEATE. ¥ MACCHEHEIE INSMEHTIE OoMHAHUPYIOWWsM hakTopoM ABNAETCA OfMHA BRIBOO0OR, TAK KIK OHA
BHOCAT JONONHETENEHYK WHOYETHAHOCTE M 8MECCTE, KOTOPEIE BOMAKT HA CHOPOCTE PACNPOCTRAHEeHHA o
BOEMA NEPEKMNYEHMa cUrHanos. Y1ofSel MUMUMWIWDORATE 3TH 30HerTel, He0BXo00MMO CHWANTE ONKHY
BRBOOOE WMK BODDWE WCKMKYWTE WX, TOBEEXHOCTHER MOHTZN NOIBONRET WCNONEIOBATE CRABLBOOHLIE
EOQNYCE, KOTODLIE MOKHO MOHTHLOBATE HENOCRedCTEEHHD HA NeYaTHYH NNaTy.

MpumeyaHme — TexHwHeckws TpEGOSAHHE HOMNOHEHTE YACTD HE COOSPKET OAHHBIX N0 BhICOECHECTOTHEIM
LYMEM A CEODpPOCSTA PEcnpocTPaHaqHns.

AETHEHLIE KOMMNOHEHTE, TAKKME KAK WHTEIPANLHLIE CKEMBI, YACTO BRINYCEAMTCA B PalHbix Kopnycas. B
afwen cnydae DIP-kopnyca Mne NNacTMAaccoBke, |- HepaMUYeckde SENAKTCA Npecbnalaoivsid. OHM,
KAK  NpagWno, Hadbonese rabapdTHel W W3-3a  KoHGWypadWK BeBCACE HEe npdcnocobneds: Ona
BEICOKOYAcTOTHEY  paspatoror. Jlyqwedin Tvn kopnyca — KOPOYC ANA NOBEOXHOCTHOMD ModTasa. kx
BENYCEANT B0 MHOMTHME BApHAHTAX Eopnycos, Takkx kak SOIC, PLCC, PFOP, TSOP, BGA. Y aTHE Kopnycom,
KA NDABHNG, EMEOCTE W AHOYETHRHOCTE HICHE,

Ona obecneveHna wawbonewero OsicTpogedcTess OeckopnycHoR NONYNpoBogHMECSLE  Nprbop
#OHET ObiTe HENOCPEACTEEHHD YOTAHCENEH HA NOONGHKEES NO CHEME «4KMN HA NNATE: MNK B NeQeRePHYTOM
BWOE No CXemMe «20nundns, WnK MeTogosM ABTOMATHIWDOBAHHOR YOTAHOBEM C  NEHTh-HOCHTENA.
YEAIAHHEE METOOR PACCMATPHMBAINTCA KaK ONTHMANBHARA TEXHOMNOTMA, TAK KAK OHA MAHAMAIMDYIT EMEOCTE
W HHAYETHEHOCTE BRHBOOA.

3.2 MexnnaTHLie CoeaMHeHHA

3.2 CoeguHMTENK

MexypoaHeBble COBOHHEHMA YAcTo COAOA0T NPOoBNEME B BRCOKCHACTOTHLIX YCTPORCTBAK, TAK KAk He
aDeCNeYHBIETCA  HEeNpPepLIBHOoCTE  CPEedkl  PAcnpoCToaHeHWA  chrHana.  BonsWHHCTED  MERNNaTHLX
cogauHMTEnel (paiwemos) Ownu paspatoTads D3 yyeTa Beicokoro DwICTPOOSMCTEMA, 4TS NPHMBOOMT K
HCKAMEHHID CHIHAN0E, COSOWHATENK NNaT YacTo RACCOrNacosansl ¢ BONHOBRIM CONPOTHRIGHHEM MWHHR Ha
nnare.

CyWecTByIioT OB CCHOBHBIX NOAX00a MO YMEHBLUEHWID HESOHOPOOHGETH, BRIABSHHONA CHCTEMAaMM
COSOWHMTENEA:

4} Nepeed NoOgEed JAKNKY3eTeR 8 NOGEMOYEHA CoBOUHMTENA TakdM o0palon, 41006 obecnedyuTe
CALMOHANEHEIA NYTe NPOXOEOEHWA CcHrHana. OnA oJHononApHREE cerdance agonsua obecneswsaTecs
ANEKTRPOMATHWTHAR CEAIL MEMDY CHMHAMNBHEIM NPOBOOHAKOM W SNWEKaAWER NNOCKOCTRE: ONODPHOH LWEMW
(MMTAHKMA AN 3eMnd). KadqecTso He CQHONCMNARHCrO CHIHANG 3aBWUCWT OT MEeoMETPHM W pacCTOAHHA
NECBSAHMEA OT ONODHOR UENd, 4TO TeM CaMaIM ONPpegenseT BONHOBOE CONPOTABNEHHE. OTHOCHTENLHOE
CACMONOMEHME  CHIHANBHBIX W NOTEHUWANBHEX KOHTAKTOR BAAAET Ha NApamMeTpsl ceTd., Y7oGhl
GNTHMAIMPOBAT: 3TH RXApEKTEPUCTHEM, ACNONHHTENLHD K KOHTaKTaM COSOWMHWTENA NOOBCOAT ONODHYH
UEMNE, TEM CAMBIM CHAMEA NPpo0nemMbl OT NepeKpecTHEX NoMex. Kak npaswno, CoOTHOWEHWE JYdcna
CMIHAaNEHEY BRIBOOOE K YMCNY BRBOOOR ONOPHCR uend 321 (T, &. Ha TP CAMHaNEHEN — OOWH BEBOD ONORHORA
Uenu), AENASTCA QOCTaTOHHEM,

D} BTopOI NOOXO4 A8EN0YaeTCHA B MOSWCUEAUWE COBOMHWTENSE Tak, 4ToBbl MHHWMWAIWDOEATE
HECOHOPOAHOCTE. 2T0 QOCTUIAETCA COKPALEHHUEM ONWHE WTHPSKO0BREK BRIBCO0E, 400dBNEHHEM QNopHOng
CROA JERMTA BHYTDH COSOHHUTENR MK YMEHLLUSHHEM PACCTOAHKE MEXIy NNaTaMIA.

KoakcHaneHbleé COBOMHMTENM YACTO YCTAHARMNHBAKTEA Ha NNATe, KOTOa OTHOCHMTENLHD HEMHOMD
NEHAA CBAIM COBOWHEHE! C MEYaTHOM NNATOA WA Tam, FO0e BawHe W ransBaHdqeckan Daseaska, W
CTabMMNEHOCTE CHrHANE.

3.2.2 Kabenw

KoakchankHbg COS0MHATEN W Kabeny “acTo WCNoNLIYVIOTCA, NOTOMY 4TS OHW MOoryT oGecnedweaTe
BEICOKYH: CHOPOCTE M NEpafady BhiCOKOHACTOTHLIX CHIHAMNDE Ha NEYaTtHyIo NNaTy ¢ HebonkWHM 3aTyxanien
2
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cirHana. MmeTcA YeTeipe obnacTd NPUMEHEHKA, B KOTODLIX HONoNesoBadde kabeneh obecnedveasT
MONoHWTENEREE 3EEeET:

= CEOPOCTE DacnpocTDaHeHUA CHIHANa;

- NEPEKDECTHBIE NOMEXH,

- HABEOEHHLIE NOMEX,

= COMNACOBAMME BONHOBLIX CONPOTHBNEHHA,

Ona yorpolcTe, paboTaowwyx Ha Yactote po 18 Ty, Ana ofLemMHOrs MOMTaMa WCNoneayior
KoakCHANBMEE Kabend., OnTudeckdd kabenk Takke WCNoMsEIVIoT C NNatamid obbemMHors MoMTa®a ana
BbICOROYACTOTHELX CHIHANOE.

3.3 MeyaTHan NNATA K NEYATHLIE YaNL]

PaiMelgHie KOMNOHEHTOE — YPEIBLMARHC BaWHBR GakTop B paipaGoThe ObICTROOE RO TEYIOLWMX
cucTes. MocnegcTerA HENPABMNEHOR KOMNOHOBEA MOMYT OblTh CYLUECTEEHHMMA ¥ CO3gasaTy Npobnems B
credyiwMy obnacTax:

= pfecrneqYeH e NoMexXoyCTORYMBOCTH,

= phecneqedde Heot oQUMor YpoBHA BONHOBOID CONpOTHMBNEHIXA,

- pACHPEOSNEHEE NATAHKA.

3.3 MNpoekTHPpOEaHKE NAATR

HonWuecTBo CUrHaneHolx CNOEE 8 MHOMOCAOAHEE MAATax 33BACKT KAk OT MNNOTHOCTW TRACCHPOBKK
NPOBOAHMKOS, TAK W OT YPOBRHS NEDeKPecTHRIX NOMEX, 2 TAKEE CEAIM MEXOY CHMHANBHBIMA NHHAAMA.
Hand4ve nNegekpecTHOR NOMEXH MOMET NEKBECTA K HeoDXoduMocTh So0aBneHdn ClOSE WA MOKeT
TREGoEATE YRENWYEHHA PACCTOAHKE MEHIY NPOBSOHUEAMM, YMEHBLLAIOLWEE MNOTHOCTE TRACCHDOBEA,

MNoTHOCTE NPOBOOHOMND MOHTAME B Npegenax NNaTsl SY0eT BAMATE Ha NEPeKpecTHYM MOMEXY.
TpaccHpoBKa NPOBOOHKKOR MO AMAroOHANK B COOAX, rO8 NPOBOOHKEKN NPONoMEeRs OpTOroHansHs (T, & No
HaNpaeneHaM X 1Y), NoIECNAET NOBRIWATE NNOTHOCTE COBOMHEHWR W COOTEETCTBEHHO obecnequBaTh
Donee NNoTHOE DASMELLEHHE KOMNOHEHTOR, M CHHUHATE YPOBEHE NEQEKDECTHER NOMEX,

TecHas CBA3k Mexdy paspaboTEol W OLICTPOOQEACTEBWMEM CYWECTEYET B CNYYae CoOROWHMTENbHGLIX
NAHKE, NPEQHAIHAYEHHBIX ONA NEPELAYH BeICOKOHACTOTHES LWDRoBLIX CHIHAN0E. B3T3 B3aWMI3aBMCHMOCTE
He Habneoanack paqes Whd KMorma OeiTe NPOWMHODHPOBEHA MPAMEHATENLHE K CHIHANEM © Manbim
OEICTROOERCTEMEM, OOHAKD, ONA BLICOKME YacToT HANAramToA HOBLIE NpaBkna NEpoeKTUDCEAHMA M KOHTPONA
HArOTORIEHAA.

Yrobel COOTBETCTEORATE TPeGORaHWAM BHCOKOYACTOTHOR uddpoBol 0GpaboTed, CcoOBDEMEHHAR
MHOTOCNORHAA NEYATHAA NNarta JonxHa;

- COKDALLATE Ja08p#ey PACnNpOCTpaHEHHA;

= CHH¥ATE NEPEKPECTHEE NOMEXKE M ADYTHE BREOHEE NDOABTIEHAA,

= COKDALLAaTE NOTEEK NPK DacnpocTRaHEHA CuiHana,

- OEECNEYMBATE BRICOKYH NNOTHOCTE COEOMHEHWA.

DoctimeHde  atvx TPeOoBAHMA  HAYMHAETCA © ODECNEYeHHA KOMCTDYRTOPOM  HODMKPOBAHHOMD
BOMNHOBOID CONPOTHANEHWA.

MposogHAEA © KOHTRONADYEMEBIM BONHOBEIM CONPOTHRNEHHERM HE MNATAX MOEHO WCNONLICEATE ANA
COROWMHEHWA MEXDY KoMNoHeHTamk. [0NA SadHcR  KOHCTPYELMKA  BONHOA0E8  CONPOTHBNEHHE  MOMHD
YCTAHOEMTE 33 CHET TONWHHE! JHANEET PHHECKOND OCHOBAHWA, TONWKHHE NPOROOHWED, WHEHHE NPOB0LHMES
H OTHOCHTENEHON SRANERTRHYCCKOH NPOHRLAEMOCTI.

MaTepwan nnatel. cNegosaTensHs, OTHOCHTENEHAA QUANeKTPHYECKaR NDOHMUAEMOCTE . 8 TaoKe
WHPHMHA NEOBCAHMEA CNEEOenAKT YCNOBKMA PACNPOCTRAHERWA CHIHANS W ero ANWTENLHOCTE NP DAHHOM
BONHOBOM CONPOTHRMNEHKM. YMEHLILEHKE | NPHBESGWT K Bonee GLCTROMY DACAPOCTRAHEHMK CHIHAMNA, HO
YEENHYUBAET WHPWHY NPOBOOHMEa ANA JaHHOMD IHAYEHWA BOMHOBIND CONPOTHENEHNA.

Mpd COLEMHOM MOHTEHE TONWKHY A WAPAHY NPOBoLHWES ONpedensioT npoecaos. MaonsuqoHHeR
MaTepWan nposoda MoOMeT obecnedsWTe CcHEeHde PhekTHEHROA OHINEKTPHYECKOR NPOHHUASMOCTI
OaHHCK CTRYKTYRLEL, Y70 NpeBcdeT & BoNee BLICOKCH CEODOCTH pacnpocTpasHeHWs CHIHana Ha nnaTtax
ofbeMHONS  MoOHTaME. [poekTHpoBaHHE JonHHo OuiTe HANPABNEHS Ha ONPEOeneHds  BONHOBOMD
CONPOTHBNEHWMA (KAK NHHKWA NEPEOad|]  O0MEHS YOTAHGBATE BMKOCTE MEXOY NPOBOOAMA WM MaTERHANOM.
MyTe pacnpocTpadedva clurHana gonsed ChTe KOPOTEME, YT0CL MEHMMHIMDOBATE DEeMEHHEIE JA0EDHKN.
Oase acny Obl GbiN0 BOIMOMHS COABMNATE CREMY, CNOCOBHOH K NeperknoYeHian Ha GeckOHeYHyil CHOpOCT,
MATEPHAN MEMCOSOMHEHWA QUKTOBAN Dbl paboTy CHCTERM.

Ha pucydke 1 npegcTasned NapameTp CHOpOCTH NepPERMCYEHHA KOMNOHERTa B 3ABHCHMOCTH OT
BREMEHHON JA080MKA B THNAYHOM CTERNCTEHCTONMTE, KAk NPaBUNG, HCNoNBIYEMOM B WaroTORMEHKK
NesaTHeX MnarT.
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PucyHor 1 — 33BMCHMOCTE CROPOCTH MEREENIOYeHHA OT BREMEHHOR 3808 KN

MNeocTRaHCTEEHHEE CrPaHMYeHdd, SONMEecTEC M CTENEHE MHTEMPAUWY COSQUHEHHR, pACTIPEaeneHIe
NATAHWA ¥ CTOMMOCTE NPOMABSACTRES — HEKOTODREIE GakTapel ANA paccsoTpenda. Onpedenan TpeGosamH9a K
YACAY CNORS, YYHTHBAKT TONWHAHY JHINEKTRAYEcKME CNOEE, COCTADR, TOMNWHHY CAOSE IEMNA M NHTaHUA,
COCTAR OMAINBKTPMES, WHADHHYTONWWHY NROBOIHKKA M DoMUY ANdHy NpoRoaqdea. Wnpuea v Tonwus-a
NoCBEOAHMES ONPEaenaAxT NPOMIBGECTBEHHER JATPATE.

3.4 TpeboBaHMA K paboyMM XapakTEpUCTHEAM

Auanua padoTel COBOMHEMHR CNEOYeT NPOBOOMTE C NOIWUMM TEODHK JNeKTROMATHWTHOTS NonA.
BLiCcOKOHACTOTHEIE KOMNOHEHTE XAPAKTEDMIYIOTCA HODOTHWM BREMEHEM HAPDACTAHMWA HMNYNLCOE, BIAO
BONHE! KOTORGIX NOOCOEH CHHYCOROANBHOMY CHIHANY NpY nepemedHon Toxe. Ecnk ppems Hapacradus
HMOYMBCOR YMEHLIUASTCA, YACTOTA BOMNHLL YBENWYWMEAETCR, M NEYATHAA NNaTa Boe DONbUE BRrMALKT KaK
BEICOKOYACTOTHAR CXEMA NPH NEQEMEHHOM TOKE.

3.4.1 PacnpegenesHne NATaHWA

Ona BRICOKOYACTOTHEIX EOBANOHEHTOR KOMBYTHDYIOWARA AKTHBHOCTE CONPOBOAIETCA
COOTEETCTEYIOWMMIA BEICOKOCHODOCTHEIMK TReBOBAHKAMK HA HIMEHEHWA NADAMETROR ANEKTEHYESCKONS TOKa
aT ANEETRONMTAHKMA. CHCTEeMa NUTaH|A onsHa ofecnedqeaTe CTA0WUNLHOCTE HANPAEMEHME NPH NHEOBLX
HAMPYIKAN, BOIHWEAOWMYE NPH NEQEKNOYeHMY  KoMNCHeHToa. 3To TpeboBauwe pacnpocTpaqaeTea Ha
PAIHEE YPOBHIA HANDAKEHHR CHETEMEl H ODECNEYHMBAETCA HUAKDH MHOYKTHEHOCTEK M BLICORON SMESCTEID.

3.4.2 OTHOCHTENLHAA JHINEKTPHYECKAA NPOHMLASMOCTE (QUANEKTPHYECKAA NOCTOAHHARA)

OTHOCUTENBHKID JUINSKTPMYECKYIS NPOHUULABMOCTE BEWEACTEA . ONPEOenAinT KAk COOTHOLGHAE
OWANEETOHYECKDH  NPOHMWUIBMOCTY  MATEPWANE K OHINSKTPAYECKON NPOHWMUAEMOCTH  CEOBOAMOrS
NOCCTRAHCTRA, IMAYEHWE  KOTOPOH NPMHAMASTCA  padHsib 100, OTHOCUTENBHYID  OHANEKTOMYeCKYHD
NOCHUUAEMOCTE LWADGKS WCNONE30T B TEXHHKE, HECMOTPR Ha T4, 4TO OHA MEeHAETCH B IADMCHMOCTH OT
HECKONLEAY NapaMeTpos; YacToTel, Ha KQTOPOA NPOBOOAT MAMEDEHHE, TEMNEDATYDL, KONWYECTEa BIIar e
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maTepuane. KpoMe TOM, @cnd MaTepuan KoMNoIMTHEN, HANDUMED SPMUPOBAHHEIR CIOWCTRIA JHINEKT DK,
AHAYDHME | MOWET SHAYHTENEHO MEHATECR B IABMCAMOCTI OT OOMNSE0r0 COAMDNEHNA K000 KOMIOMEHTRI.

OTHOCHMTENEHAA OMINSKTPHYECKaR NPOHWMUASMOCTE | OWINEXTDHES CTPYETYPEl  MEKCOSZWHEHWA
GyaeT BNWATE HA SNEKTRHYECHWE KapakTepucTikd. Mo paapaloTde owGUpaioT aHaYaHWe | NPW KOTOpROmM
BLINOMHAKTCA  CACTEMHER  TPEGORAHWA K BOMHOBOMY  CONPOTHENGHWIO, SMESCTH @ ODSMEHK
pacnpocTpaHeHa. TP NOCTORAHHOR TeoMETPUKY NPOBoOHMES BREMA PACTPOCTPAHEMHR NPONODUMOHANEHD

A€, . NONHOoe CONpoTHEneHMe — oBpaTHo NpPONOpUMOHANEHO 1|'.f.', . BMEOCTE HAXOOMTCA B NPAMCRA

FABACHMOCTA OT .
SODEKTHEHAR  OTHOCHTENLHAA  OHANEKTPHYECKAEs  NPOHWLAEMOCTh ¢ —OTHOCHTENEHAR

OWANENTEHMYECKAR NDCHAUAEMOCTE N0 GNMHE NPOBOOHWMEE NPW NEepegaqds curdana. 3uaqeqde | Momer

OiiTe NOMNYHEHD IECNSDAMEHTANEHD, MCNONEIYA DednekToMaTRHIO BO BpeMeHHoR obnacti - PBO (TDR).

3.4.3 OTHOCHTENEHAA AMINEKTPHYECKAA NPOHHLAEMOCTE M 88 JABMCHMOCTE OT YACTOTEI

JHadeHHA W 3ABWCAT OT KONWYECTEEHHOMD COOTHOWEHWA CMONE aPMARYIOWLETro MaTepuana,
TEMNEPATYPL, COOEDMWAHWA BNArd W 4YacToThl, Ha KOTOPOR BoINONHEHDT W3IMepeHde, PekomeHdyeTcA
NEEONPUHUEETE MEDLT ANA TAQEHTHA TEMO, YTO INEKTDHYSCKHE HEMEDEHHA BoINOMHAKITEA MW YENoaWAX,
GNH3KKL K YCNOBHAM JKCTNYATALMA,

HesoTopepe MaTepuans!, TAkMEe HAK CTEKNOTEKCTONMTE., NPOoABNAKNT 33BMCHMOCTE GQUANEKTDHYSCKAX
CEORCTE OT YacToTel, HA KOTOPOH NPOBCAAT WaMepeHde. YacToTy BeibGWpanT Takus obpaszom, dTobm
NOMNYYEHHEBIE PEAYNETATE B BHOE JHINEKTOHYECKHE NADAMETDOR MOMHO Dbll0 HCNONLICEATE ANA TOHMHOMD
NPOrHoIMPOBEHKA ANEKTPUHECKME XADaKTEPUCTHE MaroTOBMEHHCHA NEYaTHOR NNaTkl.

Tak kak BoNBWKWHCTED XAPAKTEDHCTHE PACNPOCTRAHEHWA CHIHANS HA NEYaTHoR nnaTe onpegensnT
HaMmepeHdamd PBOD, uenecoobpaidoe HCNONe30BATE Y4acToTy, COOTBETCTEYHILYHS ATHM WIMEDEHHAM, Kak
HACTOTY ANA CPaBHEHHA QUanekTPUHECKHE CBORCTE.

Camyd BHCOEYK [PACCMATPHUBAEMYID YacTOoTy WK WHpAHY nonocel BW B Ty gnA yWdpoBoro
HMRNYNECa Be4ACAKRT No dopmyne:

BW = 0,35/1,

roge f — ppeMA HapacTadya dMnyneca o7 10% o 90 % ero MaKCHMAansHors SHa4eHHA, He. Takm
obpazom, v mmnyneca PED (TDR) co apemenem Hapactadma 100 HC cywecTeyaT WHpKHa nonockl 3,5 My
(MoK NDCECHOEHWK CHMHAMNA Yeped ajanTep HMAMEepUTENs NPOMCKOOMT 8ro HesoTopOE YXYOWEeHWE, B
pEAYNBETATE YEro NOMYYHAKT PeayNeETaTel, IAHUKEHHEE N0 WHPHHE NoONOcE). 3TO FOBOPHT O TOM, 4TO Te
MIMEQEHMMA OMINEKTPHYeCcKKME CBORCTE, KOTORLIE BRINONHAKT METoOaMK, oTnuddemMg o7 PBO (TDR),
credyet NEoBoaMTe NE BONes BLICOKMK YacTaTax.

YpapHe e ONA NEorHoIMDoEaHWA CREOHEND IHAYEHWA
= 4,870,257 Jng%lﬂ"

MorpeWwHoCTE TPM CHrMsl — £ 035 (8 %)

aTpW  CHMMB®  HA MNEYATHIR MNaTe NP H3MEDEHMH  Mexdy NpoBOOHHEAMHA  COCTaBMNK
+ 0,26 (6 %)

Kak Ouine pases JAABMEMS, JHAYEHHWE | CBAIAHO ¢ COOTHOLWEHMEM CMONEl A CTekna. Ha puoyeke 2
NPEACcTABNEHD 88 YOPEOHEHHOE JHAYEHME,
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PucyHor 2 = 33BHCHMOCTE |, OT YacTOTel {CNOWCTEIR MaTepWan INOKCHOHAA CMONa/CTerna)

MporHoIdpoBEaHKue 2, Nydlle cornacyeToA © damepednams PBO (TDR), ecne DyoeT WCNONB3I0BSEHD
aHaderne . paadce 4.1, Tak Kak ueneiTasdka PEBC (TDR) npoeogaTt NpHd o4eHe BHICOEMX YacTOTax.

7y YEENWMYWBAETCA Ha 4acToTax HMMe 1 MMy WHTeHCHBHEE oWWOasmoro. JTO NPOWCKOOHT M3-3a
CACADOCTRAHEHKMA TOKA Ha NNOCKOCTA CNORHOR WEnK.

Ha pocyske 2 nNpeQcTasneédbl  KPHBLIE . MNONY4EHHEE 8  YacToTHoM  guanasose  oT
100 KMy go 10 MMMy, 4nAa cRoWcTors Matepuana THNa 3NoKCHORaA CMONacTekno & COOTHOWEHWERM MO Maccs
cTekna K cwone npdbnuisdrencio 40060, 3Hadesye . ANA TAKOMD CNOWCTOND MATEpWana WiMeHAReTCA B
YEAZAHHOM  4acToTHOM  guanazowe npubnuavteneso o7 4.7 oo 4.0, Mamewewwe | NpomcxoanTt
NEEHKMYLECTEEHHDS W3-38 YacTOTHOR XapakTepHcTMEM CMONLI OHa yMEMbLUAETSA, €CNK OONA CTeKna B
COCTARE YRENWHUBAETCA. Kpome Toro, YacToTHAA XapakTeDHCTHEE WMIMEHWTCA NDE WIMEHEHWH COCTaBa
cMone. TOCTABLHEKY  MaTepHansa, Kak NPaBune, yYEaIbBAKT SHAYEHHE OWANEKTPHYECKHY  CROACTE,
CNpEOeneHHsX Ha 4acToTe 1 M.

3.4.4 KpHTHYECKaA CKOPOCTE CHIHANA

Kak Npasuno, CEoRCTEa NUHWW Nepenadd CNeayer yHWTHBaTE, Korga QnMHa NPoRogHWES COCTaBnAET
1T ONHHBbL BOMNHE CHIHANA. ECNK Ya3cToTa CHHXPOMMNYNECOE CHCTEMEl cocTaanaet 300 MMy, anvHa BonHe
8 @moagyxe cocTaEnAeT npabnuautensde 1w, BooSwe cHHXpoMMOyNeECcsl CWMCTeMBE - 2310 Habop
NoATOPRIOWMACA NEAMOYIONEHEE WMOYNECOR., BONBWWMCTED CHCTEM CBAZAMO C ukdpoBch obpaboTxon,
KOr0a GaHHse NepegarTod B BROE WMNyNECoR © KPYThik GpoHTom. MosTomy HeoBxodums oSecnedHBare
YENOBKA GLICTROrND MNOBRILWEHHAA (MW NageHndA) HanpAdedws. YactoTa ¢ BpeMs HapacTadwa cvriana
CEAZAHE COOTHOWEHWER & = 0,35/ — ppeMAa HapacTadna, He 1 F - JacTtoTa, [Tyl

Tabnuuya 1 NoKAILIBIET BREeMEeHa HADACTAHKA CHMHANE ANA HEKOTOPEIX CEMERCTE WHTEMpanbHsX
CRER.

Tabnwuya 1 — Bpema HapacTaHdua CUrHana koMnoHe-Ta

CEMERCTRO KOMNOHEHTOB Bp&mA HAPACTAHKA, H
TTL E"T 3] oo 9
Schottky TTL @« 2w 3
ECL w 0453 « 075
Gals w 005 « 020

Hanpusep, ¥ 3MUTTEQHO-CEAZAHHON NOTMEK BpeMA HapacTadua 0,45 He C coOTBRTCTEYMWEN YacToOTol
0,35/0.45 My MK TF7 MM, Mononeaya hopryny

fa = o /0 (fy — BpEMEHHAA JA0EDKKA PACNPOCTPAHEHHA, © — CHOPOCTE CBETA), COOTHOCHM DEIYNETAT C

ONWHOH BOMAHEl B BOAOYXKE, paBHdk NpuBnnanTensHo 375 wMM, B CNOWCTOM MaTepeans nokcHasan
chonalfcTerns — 190 s WnK Medewe 100 MM B KepaMdie. 370 0aHAYEET Y9TO0 ANA NeYaTHeX NNar,

&
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M3MOTOBRNEHHBIX M3 CAOHCTOND MaTepHana INoKCHAHAA CMONa'CTeKND, ecind ANMHA CoOBOMHEHWMA CoCTapnaeT
Gonee 250 MM, CnegyeT YHWThIBATE SNeKTROMATHWTHRE CBEOWCTEE CHMHana KM ocobeHHoCTH ANWHHBIX
DMEKTRAHYECKMY LEMEA,

MoaToMy EPHTHYECKAA CKOPOCTE  WMIMEHEHWA cWrHana — ato epesda  dpodTalcnaga  curdana
KOMNOGHEHTA BMECTO YACTOTE CHHEROMMNY NBCO5.

3.4.5 EMKOCTHAA LeNE W NHHKA Nepagadd ¢ HKOHTPONUPYEMbiM BONHOBLIM CONPOTHBNEHWEM

MposogHuE MOKeT BblTe NPEOCTARNEH KaK NHUHWA Nepeiaqdd WNK KaKk cemMEoCTHaR Lenb. Konuenymua
paapaboTkK  ANA  NHHWA  DEpegaqdl  SoreHa  0DecneYdBaTe WABECTHOE BONHOBOE  CONDOTHBMEHHE,
COMACOBAHHOE C NOMNHEKM CONPOTHBNEHWERM HATDYIKK, Y700 MUHWMWIADOBATE OTDAMEHHEE CHIHANS,
BLIZEAHHEIE MANLIA BRPEMEHEM HAPACTAHWA MMMYNECoB. KoHUEeNUWMa Ong eMECcTHON  MOOend  Uenm
NOKadsBasT, 470 Uens TpebyeT onpegenseHHors KONWYecTEa INEKTPHYeckoro Toka, «Tobbl CcoagaBaTte
HEOBXOOMMOE HIMEHEHWE HANPAKEHWA. KpHTH4YSCKWEe nNapameTpel pazpaboTin o Tpeboeadwa GyayT
IABWCETE OT TOMD, KAKAA KOHUENUWA ABNRETCA NOOXOOALWEN.

3.4.5.1 EMKOCTHAA Uemk

Korga coeguHeHHe paccMaTpHBaETCA K3k eMEOCTHAA WeNs, BREMA PAcnpocTPaHEHHS BeISWCNAKT W3
TOM, 4T LENb M HAMDYIKA, CRRAIAHHLIE G HEHA, ABNRIOTCA NONHOCTRHE BMESCTHRIMA. MOCKONLEY OTDAHEHHA HA
EMECCTHBIX LENAK KODOTHKOMD COBOMHEHWA BCTREYAKITOR HECKOMBKD PE3 38 BREMS HADACTAHHA HMNYNLCE,
HWUCTRIA pEIYNETAT — 3To derpajaudn rpodTa, 1. e, ero 3aTArMBaHye, Y9To NEoTHEONCNOMHS STYETAMBLIM
CTYNEHYATRIM Nepexodan, MNOARNAIWWMMCA 8 ANMHHLIY [WHAAX nepegasy. Boobwe WenonsaoBsaHHe
YOABHEHWA NHHHK Nepegadd OaeT O04eH: Manoe BpemMs DacnpocTDaHeHWs, NPHBcOR K HETOMHOMY
pEayNeTaTY.

3.4.5.2 [THHKA Nepegadqdi © KOHTROMHWDYEMEM BONHOSEIM CONPOTABNEHWE M

Bonuoaoe CONpOTHBNEHHE NPOBOOHHEA £y SHANOTHYHD  CONPOTHEMNEHHID NOCTOAHKOND  TOK3
(NpegcTagnedsoMy sakoHos Oma kax 5 = L) [1nA CeicTpoaeRcTeYOWKHE Lened BoNHOBOE CONDOTHBMNEHHE
TRCKE PACCHUTRIBAIT, KAK OTHOWEHKME HANDAMEHKWA K TOKY, KOTOPRGIR TEYET No NPOBOOHAKY NP 3apage
INEMEHTADHLIX EMEOCTER NEK pacnpocTpaHesiny GpoHTa BonHel. OCHOBHOE PazNMEME COCTOWT & TOM, 4TO B
CITYHAE BLICOKOR YAacTOTkl, OTHOWEHWE CERIAHD C INSKTPHHECKHM TOKOM 38 MEpWoL BREMEHW 00 MOMEHTA,
Korga BpoHT HMNYNLCE HANDAKEHWA QOCTHIHET CNeayiowens KeMNoHeHTa.

BonHoBoe CONpoTUENEHWE BaMHO 4NA paipaloThi NNaTel MO HECKONLEWE NDMHAHAM.,

CornacHe  NpeacTaBnaHHoMY  Bbille  KONMYECTES TOKA, KOTOPOE  HYMHO  SNEMEHTY  CXeMbl
(NepeoaTykiy) 4NA Nepeaayl clrHana soones NyTH ero pacnpocTPaHeHia, 3a0WoHT oT Zo. 370 YHUTeIBa0nT B
paapaboTke MHTEPanbHEE CREM WM CNPeaenAnT NEPasna PaIMeweHna NPHeMHHECE BQONE LEN-.

B GLicTpoae ACTEYIOWME CHCTEMAX ¢ HEOQROPOOHOCTES BACMAL MYTH CHIHAND BOIHMEANT OTDAMEHHA.

OTpameHna HE TONbBKD CHWEIT HANPAMEHHE CHMHANA, OO0CTHTAOWErS NPHeMHMEA, HO  MOryT
FEHEDHDOBEATE BOCMNL MWHAK NOMEXH (Wys). 3T OTHAOHEHKA MOMNYT BbldnlBaTe COOR CHMCTEMBbl Wa-3a
OTCYTCTBMA CHIHANA [CHAMEHWE HANPAMEHKWA) WMH NOKHBLIE CHIHANE {OMERH ).

MockonNeky BRPEMA WIMEDEHHA O48HE MaEN0o, DEXWM NEReRNYeHHA HE COOTEETCTEVET BONHOBOMY
conpoTHaneqK. Takse CONpoTHENSHWE NPOBOOHKMKE, KAK NPABMNG MEOHOMD, IHAYUTENLEHD HE BNHSET K3
BOMNHOBOE CONPOTHRNEHWE. O5a aTkx addpekTa NDOMCXOOAT W3-33 TOMD, Y4TO OTHOWEHHE YNDaEnAKWEero
Ha2NpAXEHA K Toky (LY = BonHOBOE CONpOTHBENEHWE) ONpEaenseTcA 00 TOMD, K38 CHIHAaN QOCTWIHET KoHUa
L.

3.4.6 Nonoca nponyckaqHua

Ma dopmyne: Makceenna mosHo OTMETHTE, YTO BPEeMA DacnpoCTaHEHWA CHIHAaNa, NpoXooauero
YEpEa NQOCBOOHWE 8 NNATaX AXCKEPETHOMN NOCBSOHCTS M NEYATHOMND MOHTANA, BRYHCNRKT No dopayne

Mpd HAIKKY 43cTOTAX CXEMA PACNPOCTRAHEHHA CATHANA Ha NEYaTHOR Mnate MoseT OwiTh, Ko
NPaewno, NpeqcTaene-a B BAGEe eMHOCTI NAgannensHo ¢ conpotHanedue. JaHake C pOoCToM YacToTk,
aToT Nogrod MOgenvpoRaHds CcOCPedoToHeHHEIMK KOMNOHEHTaMK HE NogXognT, NyTe PAcnpocTPaHEHWA
CWTHANA CnegyeT PACCMATRHBEATE HaK JNeKTRHYSCEYI0 LUeMNL & PACTIPE0ene HHEMH NARaMe TOaMH.

Ona  MescoedMHEHHE C  HOHTRONWOYEMEM  BONHOBEM  CONPOTHENEHHEM  ANSKTRPUHECKME K
OAANEKT PUYecEHE CEBOACTEE MATEPUAN0E NNaTel MMEKDT CEPLEAHOE IHAYEHWE, BONBLLIOE BHUMAHWE JCMHMHD
OeiTe YOENEHD pAIpaloTee KOHCTPYHUKMKM K BLIBODY OHOHEYMBE Harpyaos. HeoBxoouMe YeTAHOBWTE TOUKY,
HEYKHAA C KOTOROA NEoBCOHKWEY JERCTEYIOT KAK NWMHHK NECesaqu. AHanKa gonmesd SeTe Benonyed nubo wa
OCHOBE YAcToThl, MWES BpeMedHbx akTopol. KpuTHHeckon ToHE0R UWhpoBsY CHIHanoeE ABNASTCR He
TAKTOBAA YACTOTA KOMNOMEHTA, a4 BReMA HAPACTAHWA WMNYNBECA, 4TO ABNRETCA WHMEDbIM aKToposM.
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TakTosas 4acToTa - JABMCHMBIM MApaMeTp. Tak KAK 48M KOPO4e BDEMA HApacTaHWA, Tew OucTpee
EOMMOHEHT MOMET NapeknoYaTeCA.

Tatnuwuya 2 - TENWYHBIE JAHHEE ON7A HEESTODEX NOTWYSECKMY CEMBRCTE
JnyHE BonHe

CrcTrama Bpenan Nanoca MonoBuHa BMNnETY O
NOrHHECHN HApPACTAHHRA, NPONYCESHWA, | B BAKYYME, B maTEpHans HMMYMLCE B MaTapuans
ANORCHO/CTEKNOTEEHE", .
CHEM HE MM M " ANOHCAGCTEENOTRAHS,
[

TpaHIWCTOpHO-
TEaHIMCTOpHAnA

norvea (TTIT) 8.0 44 g,800 3,100 10,3500
Schottky TTH 3,0 120 2,500 1,200 0,2100
BT TEDHO-

CERIAHHAR

nordea (3C1) 06 580 0,520 0,240 00410
Zahs 0,1 3 500 0,086 a,040 00069

Y DTHOCHTENEHAR OWINEXTPR-ECHEN NPOHALdEMOCTE MAdTEDHANG FNOKCHO/CTERNATERHE — 4,7

Todea, B EOTOROR NAPAMETDE NEYATHOR NAATs IHAYUTENBHO IATRAMMBAINT XADAKTELUCTMEKN Nepeaaqu
PACOPOCTRAHAWEoCa  MMNYNLCA, WARSKS WIBEecTHa B npegenax coofWecTea nNpoeKTHROBLWLMEoD
MNEYATHLIXY NMAT KAK TOYKA CRABHEMWA BReMEHW HADACTAHKA ¢ ANKUHOR NYTK. ONA NEpeaanaemMors HMnyneca
NpEABADKMTENBHO  CReaYeT ONPeaenaTe A7y NEOBOOHMKAS, 3 KOTODOW HACTYNAST CYWEeCcTReHHOEa
PAINUYUE HENPAKEHWA. TpoBSOHAKY, GNUHHES ATOND KPMTUHECKOrD AMAYEHMA DACUSHMBRIOT KAK NHHAH
nepefadqy. Eciv  wMnyfss  yMedsWUaaTea  Ha Sones  YeM NoNcEMHa  CEOBW  aMNNWTyOb,  CEesy
LACCMATRMBAKIT KAK MAMAI0 Nepedadi. 3Ta ANKHE BANHAE ¥ GNA OPYIAx NPAKTHYECKY COMEPaMEeHMI.

Ona Gonee QnUHHESY MAHKA NEREaadYq OTPAMEHWA OT HECOrMACOBAHHONS CONpOTHUBNEHKS HATDYIKM
MOMYT BOAGPAWATECA HA3ZAA K WCTOMHUKY, NOCHE TOMD KAE WMNYNLC OOCTHTAET CROGMD MAKCHMANLHOMS
IHAYEHWA W BRALET HA NMATO, CYMMUPOBAHHWE WMNYNECOE MOMET NPWEECTH K NOXHIMY CPACATRIBAHAK
gOmnoHenTa. Ona Bonee KopoTHEME NYTEA OTORMEHHEE MMIYNLCH NPUKCOAT HA3A0 K HCTOUYHHEY, Npesae
YEk AMIOYNBS OOCTHIHET 34aseHdA nnato. MNoatomy moGas soqsdudanus GopMel MMnyneca Byaet
OTHOCHTECA TOMNBKS K POHTY WMMOYNECA, 4TO BPRO MM BLIIDEET MOWHOE CRAGATLIBAHWE KOMMOOHEHTA.
3HAYEHWA KPWTHUHECKOR ONKHLEl NpMEededsl B nocnegdel konodwe tabnuus 2. CnegyeT nonaratk, Y10
MOCBEOOHMEY CHEME OnduHes B0 % ONWHB, YE3IEAHHO0R B nNocnegqed =onodke Tabnuusl 2, GyoyT
DACLUSHHBATECH K3k NWHWK Nepagaqu, 4To obecnesreasT 1anac paboTocnocobGHOCTH.

347 Bpems pacnpocTpaMeH4Ma cirHana

B OLCTRoAeRCTEYIOWNY CUCTEMAY TAKTORLIA LMKN, EAK NPABKMNAD KOPOYE BREMEMA DACNEOCTRAMEHHA
CHWIHana oT ogHOro KoMMoHeHTa oo apyroro. Ona ofecnederna paboTocnocoBHOCTA DRICTDOOE HCTEYIOLLE
CHCTEMBl NPUESOUTCR YYMTRIBATL BPEMA PACNPOCTRAHEHHE CATHANA. B HeKoToDLIY CRYYHaRy OrpaduseHIe
BOEMEHH DACNPOCTRAMEHMA MOWET NoTpeDOoRATE yYeTa obWed ONdHeEl NPOROAMHEA OT MCTOWHKKR K
HATDYIKE.

3.4.7.1 Bpema sagepwid pacnpocTpaqHesus cursana

CropocTe  DACNPOCTRAHEHWA  INEKTOOMATHWTHON  BONHsl  CBAIAMA  C©  JWINeKTpHYecKol
NEOHUUAEMOCTEID HI0NADYIWER CPa bl COOTHOLEHHEM

roe ¢ — ckopocTe caeTa (3 - 10° mic);
£ = OTHOCHTENEHAA JQUANSKTRWHBCKIA NPOHWLAEMOCTE HIDNALWOHHOTD MaTEprana.

OuanesTpueeckan NPoHALASMOCTE  HEADMUPDODAHHMOND NOMHAMALS DaEda npuineavTensse 3.5,
CTEHNOTEKCTONMTA  ONA Ne4YaTHelE NNart 43 CCHOBE  INCKCUOHOR  HMOWM  NonuMAMKOHOR  cMonel 4-5,
EOMMNOAALMOHHOH Kepamiel 2=10 @ KpeMHASaBLIY NOMYNDOESIHAKOBLIX NNACTHH NPAENHavTensHo 15, Yrote
ODRCNeUYHTE CHOPOCTE MEPEXMNICYEHHA BLICTROOBACTEYWLMY KOMNOHEHTOE HeoDX0OuMO PacCMATDHEATE
COBOKYMHOCTE NHHHERX MEMCNOAHBLIN COSOMHEHMA.

BooGuwe gna cxesm 3CHN ¢ CcOMacoBaHHeMKE NHAHAAMKA Nepenasd CEOpoCTs  QacnpocTpaHeHMA
HAMEHAETCA COPaTHO NPONoODUMOHANEHD KEAODATHOMY KODHIO EMEOCTH MdHME nepegaqd. Ona cxew KMOTT
CHOPOCTE MaMeHAeToa oBoaTHo NPoNopUMoHAnsHs BMECCTH, KOMda 3a0epHka Bedgada coarron daske.

g
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Mo#HO JaMETHTE, 4TO BPEMS  330E0HKEM NPAMO NPONoPUWMCcHanLHo  kBagpaTHOoMY  KOPHE: W3
R ETUBHOR  OTHOCHTENBHOR  JWINEeKTPUHeCKOR  NpoMduaskocTh.  YTobel  BeMWCAWTE  BpamMa
pacnpocTpaHeHWA  CWrHana, nepegadHors noe  onpedencHHoMy  NpoBogHAKY, Hado WCNoNb30BaTs
BLILUSYNOMAHYTYRE DOpMYNY W o0paTHTRCA £ 342, Bchiv HYMHO NONYYUTe IHAYEHWE ONA £ W3 MIBECTHBRIX
IHAYEHAN £, ONS OEPYHAKWKE QHanesTprkoe. JNs HECKONLKME KoHEWIypau9i cxem Npueedens dopsay s
o4z

3.4 .8 3dpdexTel HArpYarM curHana

Ecnu NpoBoOHWE COSOWHEH C HECKONBKMMM HATpYyIkamW (KOMNOHERTaMK), CNEgyeT DaccMaTpyveaTs
npobneMy HarpyIkd  cureana. Ecnd NpoBOgHKE  COBOMHRET HECKONBKS  HArPY30K  (KOMNOHEHTOS),
HEOBXOOMMO PACCMATOHBATE NPOBNEMY NDOXMIEHWA CHIHATNE.

Mpd NOCNE0OBATENEHOM COEBOMHEHHK EOMMOOHEHTOB ¥ NONHOM CONDOTHENEHKM HarpyakK, GNHIkom K
BOFHOBOMY WKW MEHEE, SMANKTYLES CUIHANA YMEHBLWASTCA COOTBETCTEEHHD, Ha KAWO0A Harpyare. Harpyaku
C BBICOKAM NOMNHbik CONDOTHEBMNEHMEM MO CRABHEHHID C BONHOSBLIM CONDOTHBASHHEM NHHMK Nepenasy
NEHBEOYT B MEHbLUIEMY COKPALLEHKKD AMANMTYOE. COrMacoBaHHAA HAMPYIKA B KOHUE NAHMH  MOKeT
NoOTpESOBATECA ANS MNPegoTEPAWEHHA OTPAMEHWA, CnocoBHOrD BoliblBaTe NOKHEE AMOYNLC (NOMHOE
coabaTe@anke). Kak npasnno, nogxodauelr Ans Qadsorg CAydYan ABNSeTCR KOHUENUMA NAHKK Nepagaqdn
[ KOHT PONUPYEMOTS BOMHOBOMD CoONpOTABMEHWA).

B panMansHoR cxeme Kakdan BeTER 0BNnagaeT CEOMM BOMNMOBLIM COMNDOTHENEHHEM W NOHKEEHHOR
aMNNUTydoil. Kak npasuno, nogrodawei AnA Qaqsoro chydad Aensetcs KoHUeNUWa eMECCTHOR NHKrK
(YNpannaemMol eMEOCTH].

3.4.9 MepexpacTHan NoMexa

MepekpecTHan NoMexa — NEgegada IHePMK (CBRSHOCTE) MEXOY NPOBCOHMEIMH 33 CHET KHOYKTUBHO-
BMECCTHOW CBAIM. JHEPriaA o7 Uend «WCTOYHKEa® HAkNadb@asTCA Ha Uenk speUEnTopas  (NAHAA
WHMEDTESEN), NDKBCAA K CNyHalsomMy NepekmodYernd W cbow. CWrHan npd pacnpoCTRaHeHds CEOMMK
INEKTROMATHHTHEIMKE NONAMA MHOVUHMDYET HABOOKK B NAcCHBHLIX NPOBOOHWEAX. BRWsHKA KOHEW MHHHK
NEpELask B CObINMKaX OTHOCHTCA K ACTOYHHEY CHIHANA, & DansHHA HOMEL — K NPAEMHIRY.

HageoeuHse CHrHans, WOyLWHe K GansHemy EoHULY, HIILBAKnT NepedHed NepekpecTHol NoMEeXol, a
HABEOEHHEIE CHIHANL B NACCHEHON NAHKA, BOIBPAWAINWHECA K GNsEHeMy KoMUY, HadseasT «obpaTHOR
NEpExpecTHO NOMEXTHS.

EMKOCTHAA cBAdk COPMWDYET CUIHAN HMAKOND YPOBHA TOM ME NONAPHOCTA M hOpMbl, YTO W aKTHEHEA
CHPHARN, NPA 3TOM HABEOEHHBIR CUMHAN MOMET PACnpPoCTPAHATECR KAK 0T WCTOMHWMKA K HATDYIKe, Tak W OT
HErPY3EH K MCTOYHKKY,

MHOYKTHBHAA CBAZE TAKME BHILBAST CWMHANLI, HANDABENeHHeE B ofa koHua., OOHaks curHan,
HANPARNEHHLIA K HArPy3Ke, WHBEPTAROBaH (NPOTHBONONOMHAR NONAPHOCTE) OTHOCHTENLHO AKTHEHCID
cirdana. TakuM obpazon, CcocTABRNRIOWAR OBDaTHON NepekpecTHOR NOMEXH HHOYKTHBHO-EMEOCTHON CERIN
—~ aTe CYyMMa CHIHANDR, a Nepeddel NepekpecTHoN NoMEexXd — WX pasHocTe. B pesyneTate ypoBeHb
NEQEKDECTHON NOMEXH CHHHaBTCA.

KooadbHUMeHTH CBR3M NEQEKPECTHOR NOMEXH, NPHBOOMMSEIE B COBINEAX PAIANHMYHEB ANA NepedHen K
oOpaTHoN NoMex.

YpoReHs HABSOEHHOND CHIHANE YMEHBWASTCA NPH YMEHBLLUEHHK ONWHE YY4ACTEOR Napanens o
MOYIWKE  NPOECGHWEDS, YESNWMHBHAK  PACCTOAHMA  MeXdy NpoEOOHWESMK,  YMEHLWEHWW BONHOBROMD
CONPOTHBNEHMA NHHWKM H YBEENWYEHWY BpeMEHK HADACTAHKME WMNyneca. Mapannensqans npoknagka
NPOBCAHMKOE HA IHAYMTENBHONA GNEHE, PAIMEWEHHE WX HA O0HOM HAW CMERHEX CNOoAX CnocoGoTevior
neperpecTHod noMexe. JIMHKA axepTeas MOMET Takse WATW NapannensHo QoYM NHHAAM Depegadn Ha
Manex paccToAHKRx. OnNpegensHHan KoMEUHALWMA WMNYNBECOE KW HE COOTHOWEHKE BO BREMEHA HA DEIHbIX
MAHMAX MOMYT Bhi3LIBATE CHIHAN Ha NHHAK «okepTaes. Tamdwm obpaaos, Tpedyetca, 4Tobbl NepekpecTHan
NOMExXa Mamdy NAHKAMKA Nepegas BeiNa HAHEe ONpedeneHHOro YyRoRHA.

3.4.9.1 Ynpaoneuwa NnepekpacTHol moMexoi

Kak npaewno, NEQeKpecTHas  NosMexa [AenAeTcA npobnemol, Korga WenonbaykeTos
DRICTROOSRCTEYIOWHE KOMOOHEHTE, H3-28 HANWYWA BLICONOYACTOTHEE ragMOoHKE. COBMECTHOR MPHMEHEHE
paaHbly CEMEACTE NOTHMYECKHE CXEM BLaBBAET NPpoDnemMbl H3-38 HANHYKA PAIHLIX YPOBHER HANPAMEHKS,
NOMEXOYCTONYHMBOCTIA W NOTHYECKHE YOOBRHER. MpUMEeDom MOMET NOCITYHEKRTE COBMECTHOE MNDHMEHEHME
CEMEACTE Norkueckus cxem Schottky TTH w 3CI.

MpoGnesa 3KMNOY3ETCA BO BIaWMO0SHCTEMKY cHrHanoce T T ¢ anesedTamd 3CH. Bonegorewe Toro,
YTO QWanaiosd aMnnuTyael cemelctea TT1 coctagnaeT 3 B, a v npubopos 3C11 2anac noMexoyCTORYMBOCTI
ToneEn 100 MB. MoryT NpoMcRoguTe NApas|THLIE EIAMMOOERCTEMA.

Ecnu MCNoneayioT cnoM Megn, Y9To0el pasgendTes NOMMYeckKE YPOBHK, NepekpecTHan NoMexa (CBAIL)
MOHET BOIHHKHYTE B UENKW 3eMnK Npd B03BQaAlYeHH CHIHana. YEalauHoe ABNeHHE HAILBacTCH NPaMoi
CBRABK YEDE3 BONHOBOE CONpoTHENEHHE. [0 CYWEeCTEY BOIBPATHRIA CHIHAN BbELIBAET NOBLILEHKE
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NoOTEHUMANa J8MNK WM3-33 CONPOTHENEHAA CNOA NPW NOCTOAHHOM Toe. 3Ta NpoSnesa mMoseT OKalaTtboA
OHEHE CYWECTREHHON CCOBEHHD B AHANCTOROR LUEMH, KOrOa NPUEYTCTEYET UMBpoBaA NoOrvKa.

2.4.10 3atyxanwe [ocnabnexdke) cHrHana

BRCTROASRCTEVIOWHE CHUCTEME BbIpabaTeiBAKT WMNYNLE C MalNbiM BREMEHH HADACTAMWA W MOMYT
HECQOHOAHAYHO PeArkpOBaTE Ha WMNYNbCH!, NEEDLIWLAKLLWME MAKCHMANBHOE BREMA HADACTAHUE. 3aTyxaHue
CHIHaNa yBENHYMBAET BPEMA HAPACTAHWA DPOHTA HMNYNBECA W CHRHMaET aMnnuTyay. Ocnabnexre curdana
nydise  Beers OBLACHAETCR HA NPUMEDE MOOJENKM AMNYNLES KAE CyMMbel CHIHANOE DAIHBR Y4acToT.
BhICOKOYACTOTHRIE COCTABNAKWKE WMNYNECA 3ATYXANT ORCTDEE, HYeM  HHIKOHACTOTHBIE. 3aTyxaHde
NEOHCKOOWT HM3-33 NOBEDXHOCTHOMS 3dpdierTa B npoBogHWke [ckdH-achdherta), a Taee Wa-3a adderta
DACCEAHMA B QUANEKTDHKE .

CrrHane ocrnaGnaKToed CONPOTHENEHWEM MEOM, WCNONLIYEMOR ONA NDOBOOHKKCE, W NOTERSMK B
pEIYNETATE CErH-2dderTa B NOBEPXHOCTHOM CNOE Megmn.

ConpoTHENEHWE MEQM MOMET YMEHBLWTL YCTORYMBERE YDOBHM HANpREEHHE 00 YPOBRHA, HMe
HEOOXOOMMOrD ONA a0SkBaTHON NOMEXOYVCTORHWBOCTH. 3TO 0CODEHHD BEpHD Ona cxes 3CI, B KOTOPBIX
AENHTENE HANPRwEHHA (DOPMUDYETCR COrNAacyrlWWM PEIUCTODOM W CONDOTHENEHMEM SHHKM.

ConpoTHENEHWE NOCTOAHHMOMY TORY MOWET BkiTh BuIMHCNEHO, MCNONBIYE YASNEHOE CONPOTHRNEHWE
MEOH W TEOMETPHID MNPpoBcOHWKDE. BnNHaHKe KadecTea MORSpKHOCTHA (ChdH-a0derTal wMoMeT ObiTe
CIpEOENEHD MCNEDHAMEHTANEHD WKW No SopMyne. Npd BuICoKoM BLICTPOGEACTBMK TOK HE NEOHWEAET B
NECBSAHKE, CNeaoBaTENsHO, NOTPEGHCCTE B TONCTOR MeOM, BOIMORHS, HE 08R3aTENEHA.

3.4.11 CornacopaHyde Haryaknm Uenei cosniHeHHI

Cornacopasmwe Harpyary Uenes coeguHedi secbxogymo onA ofecnededa LenocTHOCTH CHrHana,
r0 CUHXDOHHIAUKK, BENMYMHE HANDAEKEHHE WCTOYHMKE W NPHEMHMKS CHIHANOE, a TAKKE BONHOROND
CONPOTHENEHHMA, OOWKe TNl COMMACOBAHKA HArpY30K JeTANHIKPOBAHLl B CRedysdlMy pasfenasx “
NEeOcTABNEHsl H3 PACYHEES 3.

10
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Pucyior 3 — CornacoBanie Harpyaok

Mpd NoCNensBaTensHoM COrNacoBankd 8 LNk NOCNEdoBaTENbHD MERDY WCTOHHMKGM W HArpyskon
BEMKHASTEA PEIMCTOPR, 4aWe Beero, 4Tobbl cornacosaTe Uenk © WCTOMHUEOM. [ToCNeqoBaTenbHOR
COMMAacoBaHWe ynpaanAeT Bobpocami, TpeGyeT TOoMBKD OOHOTS KOMNOHERTa W NoTpebnAeT HEeMHoro
IHEQTAA, HO MOMET NOBNHATE HA BpeMA HapacTaHddA ¢ cnaga. Ans Gonewero adedperta peancTop cneayet
PAAMELATE KAK MOKHD BNMEE K HCTOYHMEY.

Mpd napanneneEHok COrMacoBadKKe  Uens Yepes pEIWCTOD [WyHT) COROMHASTCR < 3eMner. 3To
0bkMHAA CXEMA NPW NCCNeSoBATENLHOW KOMMYTAUMW KOMNOHEHTOR, Cornacyiowyi peaMcTop, KaK NpasuMng,
COOTBETCTRYET SHAYEHAID BOMHOBOMS CONPOTHENEHMA ULEnK CoegMHeHMa d oDecnevuBacT MeHbLIHE
OTpakeHUA. 3Ta KoHdurypadka obnerdaer TpacCHPOBKY PACNPEASNEHHBIX HAMDYIoK KW HE yXyOLUaeT
IROEPHEM.

COrnacoBadie C NpHMEHEHHEM PEIWCTUBHOMS DenNUTENA (DUECHPORAHHEIA YDOREHE) (CAM. PHCYHOK 3],
KOTODBIA NOSEMMHANT MEXOyY NOTEHLWWANOM NETAHWA W 38MNH B KOHLE Lend. HeT yxXyOWeHUA 3a0epmkd, |
3A0AHHBA YPOBREHE CMELWEHWA YCTAHABNHBAETCA BRIGODOM AHAYEHHA PEIMCTOROBR, & NEREKNLYeHte
NPOMCRCOWT B Harpyaee. TAKoe COMNAcoBaHWe HArpyskk noTpefnaer Gonewe aweprad, Tpedyet ans
pEANHMIALKK OBA KOMMNOHEHTA W CMEWAET YDOBEHKE NEPEKMIOYEHMA OANA BEICOKOTS M HMIKOMD NOFWYECKOro
COCTOAHMHIA.
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PeancTveHo-amkocTHoe RO cormacoBadue HarpyIss, Has-eaemos crnasveacwmn RC duneTpomM,
NEOKMOHaNT  NOCNedosaTensHo K MCTOYHKKY  HAnNpAMEHUs ¥, KaKk NDasdno, sasesnaseT.  JadHoe
COrNacoBanke HArpyIkd yNpasnAonT Bebpocamyd W EODOTEMMK GPOCKAMA HANDAMEHWA, HEe NoTpeGnawT
IHEOFMKA NDH NOCTOAHHOM TOKE, M CIMaMHealnT kpas dopmel BOMNHLL B COrMaccBaHMK yHacTBYRT nBa
KOMOOHEHTA. 3HAYESHMA PeIMcTORa W KOHOSHCATopa A0N#Hel ObiTe noaocbpadel ONA KaEO0A Wend
COrMacosanta.

OUogHoe cornacsBaHue HAarpyasd MoseT ObiTe BRBEOEHD HA NATAOWES HANDREEHHE V., Ha 3eMNKD,
WK MOMYT OeiTe MCNONEIOBEaHE oba BapradTa. K MCnonNsaoeadikg 0bors BAPWAHTOE NPHOEramT 8 DonbLeR
CTEMNEHA HA HAMPYHEHHBIX WAHAX O0MEHA WK YYBCTEHTENBHEE BXOOAX KOMNoKEHTa., OCHOBHAR 3adadsa —
NEraciTe JANPeIeNsHEE CTHNOHSHWA MMNYNECOR. HBOOCTATOK B TOM, YTO OkaskBAETCA cnaboe BNMAHKE Ha
HODMANWIALMKD CCTaNBREX NAPAMETDOE LeNOCTHOCTIA CHIHATE.

3.412 Qpyrue npoSnemMel UENOCTHOCTH CHrHANa

Mpy auanwie GECTPOOSACTEYIOWMY HNY BLICOKOYACTOTHBELY CHEM AONONHWTENLHO © npobnemoi
UENOCTHOCTA CHPHANA NPHUXOOWTCA YYMTEBATE OPYIKe Napamerpes. HekoTopee M3 HWX — CcOBWr adbl,
MoNOKMTENEHBIA W OTPUUATENLHEIR BRDDOCE], 3X0-CHMHAN, JanNpedeneHEl Nopor cpataTeBaHnA, HABOOKK C
CONYTCTAYIOLWMM NEDE KMKYaHHEM.

Coswr draaes = 3TO NOCMNEACTEWA IA00WKK CHIHAND, KOTODGLIE MOTYT MPWECOWTE K HADYLLEHARD
CHHXPOMHIAUMY  paboTel  cxemel. Hanpumep, B X008 BI@WMOLEACTEMA C©  JNEMEHTAMH  CEMb
CHHEPOUMNY MBS, BEPABATHBEASMBIE TEHERATODOM TAKTOROH YACTOTbl, MOMYT BRTE COBMHY TRl BO BOEMEHA.
Copur  drasksl MoMeT ObiTe BollBad  BOMHOBEIM  COMPOTHENEHWEM NHHKKA, CBAJLED NPOBOgHHAEA ©
JAIEMNEHHER, A3MEHEHWEM INEKTDONMTAHWA, DONYCKAMA KOMNOHEHTA M EMEOCTEID HAMDYIKA BXOO0E.

BeBpot — peayneTaT NPeBHWEHAA HanDAMEeHWA Chenue V.. WNW, SCN NocMOTReTE © obpaTHoi
CTOPOHE, NPEBLILEHHE HANPAKEHWA B OTDALATENEHYR CTODOHY HHME NOTEHUHaNa semMnn. Bubpoo mMoweT
SbITe OTRErYNMpoBaH (YYTeH) OCOoGeHHOCTAMKE NPMMEHESHMA ANeMENTHON D331, PAIMELEHHE M MIBECTHBIX
METOL0B COMMACOBAHHA.

Jx0 curHan — 310 adderT pocTa poHTa OTRAMEHHOTD CHIHana 4o YypoBHA NepermoseHrs {nopora)
MOrMEA WNKA Beiwe. JTo MOMET OblTe BRIABAHO HECOOTEETCTEHMEM NOMHYECKHK MCTOYHHKOE W NPHEMHAKDDE,
HEQOCTATOMHBIY  METSO0E  COMrNAacCBadHWA W paccornacoBaqHuer  BONHOBOMS  CONQOTHRNEHMA  LEMW
COROMHEHAR C KOMNOHEHTAMN.

Chod cpataTeiBaHWA BOIHWEAKT, KOrNa BOADACTAMMUMA RpOHT WMOYNBCA HE JOCTWIAeT Mopora
HANPAKEHKA HA BXOOE KOMNOHEHTA. ManosMowHsle HCTOYHUKKA WM HELOCTATOYHOE COrNAcOBaHWE HATPYIoK
HacTo RENAKTCA NPWHRHCH, X0TA OHIE MOTYT OblTh BHI3BAHE CAMHANAMH C SONbLWAM BREMEHEM HAPACTAHMA
OTHOCHTENEMO WHEHHE MMMYNBCA.

COHOBREMEHHD NERSKMIOYAINWHECA BeiXOOE MOMYT OwiTe MHOYETHEHO COSOUHEHE MEMTY LENkED
NaTaKmA Voo W agmnel. 370 1aJepHHBaET NepEKMNYEHHE W MOKET HIMEHNTE BpEMA HApacTaqHHa W cnaga.
Bea TOMHOR MOOENA LUENH NATAHWA V.., 38MNH 4 MOOENW COSQMHEHHR, TOMHOS MOOQENHMPOBIHKE CUCTEME
ABNAGTCA  JATPYAHWTENbHEIKM. OpRradviagKud COEgWHEHHA C©  HHIHOA  MHOYKTUEHOCTEI0 NOCPeacTBOM
WCNONEICEAHNA WHDOKKE NEOBOOHHKSE CHAXMAET BIAMMOMHAYKTUEHDE BRWAHKE,

3413 NoMexy KOMMYTALHKH

My NEpEEoYeHR  YCTRPORCTES TOK BTEE3ET NWOC BLITEKAET W3 WCTOYHHED NHTaHWA No Uenam
NATAHKA WK 3eMNK. Ecnn y 9T070 TORS 80T BblCOKOHACTOTHLIE COCTABNALUWME, MHOYETHEHOCTL BLIBOL08 W
COBOMHEHHA CTAHOBATCA CYWECTREHHON, NPHUBOOSA K BEEMEHHBIM WK KOMMYTAUMCHHEBIM NOMEXaRM.

ATH NepEXoaHbIe NPoUECCHl BEABaHE MHOYKTWBHOCTLM KOHTYPA JIeMNANWMTAHHE W, CNeJoBaTenbHo,
8rs PUCYHOK OoMmeeH GbiTe CAPSEETHRPOBEH ONA YMEHEWEHKWA 3TOR HHOYKTHBHOCTH B MAKCWMANLHO
BOAMOKHOR CTENEHK.

OEWan METOOKKa N0 COKPAWEHMK) MNOMEX KOMMYTAUHK — 23T0 WCNONEIOBAHWE KOHOEHCATODOR
PAIRAIKN, KOTOPBIE ODECNEYHBAINT NUTaHKe B Todke Gonee Gnuakol K WG, YaM WoTodHdE Toka. Jawe koraa
ATO YONOBME BhINOMNHEHD, PACTIONGMEHHE KOMJEHCATODA ABNASTCR BawHeM akTopos. EcnK BeiB00sl
FOHOBHCATODOR MINHWHE ONKHHBIE, COGCTEEHHAA WHOYKTHBHOCTL CTAHOBWTCA  CHNWWESM  GONbLUIOH,
BOAHKKAET HEMENATENLHOE NEDENIOSEHHNE CAMERHBIX CREM.

Paspaaka Ha NNaTax, Kak ngaemng, GOCTHMAETCR OTAENEHEMA EOHIEHCATODAMM, KOTODLIE MOryT T
nosewe s BNraKo K TOSKaM NOOEHI0SEHAA MRTAHWA | 38MNA KOMI0HEHTE.

3.4.14 Opyrve nomMaxu

Y OMHOMCCNOMHEX NNAaT 2CTh NDEeWMMYLYECTBa Neped OBYXCTOPOHHKMK NNaTame B TOM, HTO CAoH
NATAHKA W 3EMOM WO0MYT ObiTe CNACWHBIMKE CROSMK METannkaaukn. CneqoBaTtensHs, oMM NpeanarasT
Gones HU3K0E BONHOBOS CONPOTHENEHWE BY napasdTHbiM TOKSM W YNyYWeHHOS DAcnpDegensHne Toxa.
TokoBan NeTnNA 3HAYWTENEHD COKPALAEToR, Tak Kak MyTe OFpaHMY4eH ANWHOR CHMHaNeHoro NpoBoaHHKEa M
CNoAMM NTaHkA. [INA fankHeRwWens Yny-HeHss MEorocnoitsn paipaioTor, CMERHEIR CNOW [CHIHAMNEHEE]
BOMYT TRACCHPOBATECA OPTONOHANBLHD, TAKHKM 0B0as0M, COKPALLAA NEPEKDECTHYRD NOMEXY MI-38 MANEHLHGH
GENAcTA NepeceqYeH A Mexdy NPOoBOOHKKAMK. CNoM NUTaHHA W Cnor aemny GyOyT Takke CNysuTe OnA
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MIONALUKMH WYMOB, BOIHWEIHWLMWME OT CHMHANLHLIX NPOBOIHUEDR, IKPAHADYA WINYyHEHKE CNNOWHBIM CROas
METAMma.

3.4.15 ¥YpopeHs NOMEXOYCTORYHBOCTH

YpoBseHs NOMEX0YCTORYHBOCTH ONPEQENASTCA SONYCTHMBbIMA NEQDENAOaMA HANDAKEHWA NEDEMEHHOR
M NOCTOAHHOR COCTABMAKILLKE TOKA, NPH KOTORRX ele obecnedrsasTen @YHELUMOHMPOBAHKE YCTPOWCTES B
ONPELENeHHEX Tpannuax. CywecTByeT 483 BHOA HCTOYHHEZ nomex. [epBeiR 8B40 — NOMEXHM YROBHA
NUTEHAA NOCTOSHHGLIM TOHGM ONA KEO0W MHTEMansHOR cXemMbl. BTOpOR BMO — B3aMMOGEACTBHA NOMEX
FIOTHYECKDOTND CHIHANG KOMMOHEHTE, MEDESaBAEMBIX NEDEMEHHBIM TOKOM. KamObin NOrdYecsdid KoMNoHEHT
CEAIAH C HANDAMEHAEM WM BOIEDATHEM TOKOM MO JemMne. CHCTeMa PacnpeleneHHe MOWHOCTH HMMEeeT
HOHEYHEIE NEPENagE HANPAMEHWA NOCTORHHOMS W NePEMEHHOMNS TOKOE MEXOY NesTponMTaHdem K
KOMNOHEHTOM, Takke y INEeKTRONMTaHHA eCTe CNpeldenesdHbiR paboduik gonyok. DCHOBHLIE NapaMeTp,
BEMIOHEHHBIE B 33MAC NOMEXDYCTORYHMBOCTIA.

a) OONyCK anekTpon|TaHua,

b) nepenagbl HANPREEEHHA NOCTORKHONS TOKA:
c] rPYNNOBLE CHAYKK NEPEX0OHbIX NDOLECCOR,
d] CcEaYor nepexogHsx npoleccos WG,

@) O0NYCK HANpAKEHKMA BX003 KOMOOHEHTA,

fy  330AHHOE HANPAHEHWE ANEKTRONMTAHKA.

3.5 PacnpegeneHie MOLHOCTH

PacnpegengHie MOWHOCTH XapakTepraveToR JBYMA THNSMA NPOBOAKMOCTH, YTO ONPEOenasT KW BHGkL
NoTEDE. AKTABHLIE (Ha NOCTOAHHOM TOKE] W QUANEKTRHYSCHHE [HA NEDEEHHOM ).

3.5.1 PacnpegeneHue MOWHOCTH NPM NOCTOAHHOM TOKS

CHCcTEMa pacnpegenedia MOWHOCTIA NP NOCTOAHHOM TOKE COBOWHAST BRXOD JNesTRoNWMTaHHA C
BXOO0M KEBHO0rD KoMnoHeHTa, [na crcTem ¢ BONBWWM KONWMHECTEOM NEYaTHRX NNaTt W NogEcacs NATaHMA
HENATENLHS  MOOENAPOBAHWE E3aWMMOOSACTEMA EaWQors KOMNOHEHTA ONA Toro, Y9Tobbl NpoBEpHTE
paboToCnocoGHOCTE M OKa3aTe NOMOWE NPW NpoekTHpoBaHdK,. MNageHde HanpaseqHdn Mesgy noboise
OBYMA TOMKAMKH Ha MEJHOM CNoe CNpedenakT NPOMIBEJeHHEM AHAYNEHHE MEKCHMANBHOID IHAYCHWA TOK3
HArpY3KH Ha ConpoTuenedke cnod. TNpe HeobXodMMoCTH adanyds MOoaeni NpeBodAT ANA onpeeneHms
NAOEHKA HANDAMEHAA MENKY KAaXO0H HHTEMDANEHON CREMOH.

3.5.2 PacnpegeneHHe MOWHOCTH NPA NepeMEHHOM TOKS

PacnpegeneHie MOWHOCTA NEK NEPEMEHHOM TOKE O8NHTCA Ha TPH OCHOBHLY COCTABMNSIWMY.
KosHUeNUHs NepeMEHHorD TOKS DACCMATPUBAET PACNPEENEHHe JNEKTEOIHERMMA N0 LENaM Yeped NonHoe
CONPOTHBENEHME.

Mepsad COCTARNRIOWAA — NONHOE CONPOTUBNEHKME NEKA NepeKnoHeHi. ITo NOMHoE CoONDOTHBMNEHKE
MEMIY KOHIEHCATOPOM DAIEAIKM M BaIBOL0M KOMNOHERTA. TOK NPK 3TOM WMEET CAMYED BbICOKVIO SRCTOTHYHD
COCTABMAILYIO.

Bropan CcOCTABMAKWAA — NONHOE CONPOTHENEHWE NP A3pA0KE OTAENbHEX KOHOEHCATOROR DaIBRIKK
HHTERANEHEX CXEt. TOK B 2ATOM CONpoTHENEHMA obnagaer Gonee HWIKoA 4acToTol k Gonee BeICOKOR
AMNNATYOOR, 4ems Tok nepech coctaenawen. Mepenag HanpAxesnA OyOeT MEeHeWLE, 48K B Chydyae,
YIOMAHYTOM BRILIE, WM3-38 GONee HUIRond NONHOTS ConpoTHaNe A, 4T0 NEUBOOMT K DOoNes HM3KoR YacToTe.

TpeTeR COCTABNAKWAR — NONHOE CONPOTWRNEHWE NOBTOPHOR 3a0A0KH KOHOEHCATOPOE palenAakd. Tok
MNOCTYNAET OT WETOSHWKE NHTAHMA W, KAK NEABKUNG, MMEET CAMYH HHIKYIO YACTOTHYH: COCTARBNMAKLLYIO.

Paapaaka aonsHa ofacnedrsaTe QOCTATOMHOE HOMWHYECTRO NEEKTROSHMERTHM ONA  HKOMOOHEHTOB,
NOATOMY BOIHHEINT BeICOKHE TPeDOBaHWA K amnnuTyde Toka BO BPEMA NEepesniouYeHrA KOMOOHEHTA.
CHCTEMS INEKTROMNKTAHKA NeYaTHON NNaTel QoNKHa OBSCNEYMEaT: S8 TOKDM, HEe JONYCKAA CHAMEHWA Ha
Exo0e MC BXxoaHors Toka HRMe HeobxXoQuMore ypoaHa. Ecnk janacedHorn B BNoke NETAHHA NNaTH IHEDTHIA
HEOCCTATOYHS, BENKAM MHTEMpaneHol cremel (MC) ona @& NoanMTEM TOKOM PasMellatTcs KoHOeHCaTopk,
NOACOBOMHAGMEIE MENDY CNoeM MATAHKA | 3esined. KodoedcaTopel obecnednBawnT JapAgHeid ToK
KOMNOHEHTaM BMECTO CNOBBE NWTaHWA. [Tocne negegadd IHEDTHH  KOMMOHEHTaM, OoHH DbicTpo, 0o
CRedyinwers PaIpaga, JapARaioTeA IHERTHEN, COXPaHERHOR B GoNee MEQNeH X KoHIeHCaTopax.
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4 NpoeKTUpoBaHWe Lenei ¢ KOHTPONUPYEMbIM BONHOBbLIM CONPOTHENEHHEM

B criyyasx obfpafoTed cMrHanon Ha BeICOKMX CHODOCTAX CHIHANEHLIE MNPOBOOHWAEW, BOIMOHHD,
NEMEETCA DACCMATRMEATE KaK NWHWA NEPELad. 3TO HaK, MAHWMYM, 0IHAYAET ONPeOenaHre KapaKkTe pUCTHE
BOMNHOBAMD CONPOTUBNEHUA 3T NHHEA. Tax K88 NHH49 TEpegayl ool HArpyHaTECA Ha W cofcToeHHOE
BOMNHOBOE CONPOTHEMNEHAE, NPOEKTHPOBLLWE J0MKEH NPegyCcMaTpHEaTe COMNAacyiowWe peancTopk.

Jonycs M aHaYeHne cormacyiowMy PeIncTopos A0MHHE DeiTs Brbpans Tax, 4Toftl COOTBETCTROBATL
TpefnnasHdAM NooWIBOACTES NPOAYHLMK W NRoeKTa. JomHsl GeTe yuYTe b CNEaYI0WMe hasTops!

a) COrmAacyMLUHE DEeIMcToPE (ANA EaXO0A NHHMK Nepenadk) yaenu4HMeanT MNoTHOCTE W CNOMHOCTE
NEYATHONA CREMs),

b} pasMeweHde DOMmEHS DRTE COenaHdo Tak, 4Tobkl CHrHANL NPOXOQWNH CAMBIA KODOTHHE NyTe OT
negedat™«ea (MCToONHMER ) 00 HATRY3IEW (COrMacoBanke Hargyaok);

C) HKOHCTRYEUMER nNedaTHoR  nnaTel  Oomsed  GbiTe  NPeqycMOTPEH  KOHTROMNE  BONHOSORG
CONPOTHENEHKA,

d} MAHMMANBEHOE DACCTOAHKE MEXDY KOMOOCHEHTAMK MOMET WCKNKHMaTe He0GX0OMMOCTE KOHTRONA
BONHOBOMD CONDOTHBNEHHA NAHKRA, HO, NP 3TOM YEENHWYMBATE NNOTHOCTE NPOBGLHUKOD.

PaaseweHwe BoicTpOQeRcTEVIGWME  KOMOSHEHTOR  GNH3Ks  Opyr K Opyry  MOWeT  CORpallaTh
NOTREOHOCTE B NAHEAX Nepetadd | YMEeHbWATE NPpobneMy NepekpecTHEX NoMex. OOHaKo aTo MOmeT
NEMBECcTH K NpobneMas: TENNoBors pPeMKMa ¢ yBeNWYeHWH KONWYeCcTEa CNoed B MeYartHoW nnate Wa-aa
BOADACTAHMA MNOTHOCTA NPOBCOHMESR. YBENHYEHHE DACCTORHWA COKPAWAST KONMYECTE0 BOAHMKHOBEHMA
TEMMNOBEX NPOGNEM, HO MOKET CROCCDCTEOBATE BOZHHEHOBEHWIO NEpReKpecTHOR NoMexd | npobnesl
BONHOBOMD  conpoThanedka. B OucTpogencTBYIOWKME  KOHCTDYKUMAK  CYWecTeyeT muoro  npobnem.
PaspaGoTukk Cxembl 0M#eH NOHMMEaTE TPESOBAHWA CHCTEMBl W OUEHWBATE ANLTEDHATHEHLIE BADMAHTEI,
yTobk  obecneYMBaTe CAMOE NPOCTOR, BEIMOOHOE, HAOEWHOE QDEeWEHWEe ONA YAOBRNSTEODEHKA 3THX
Tpebosauul, BENKYaA ewfop NyYWero BAPWAHTA NPCBOOALLETO DMCYHED WM BOIMOMHOCTER NNaTkl
NpOBOOHOTD MOHTaKa (CM. Takke 3.4 5.2 1 3.4 8)

4.1 OBaop cxeM coagMHeHWA

MUKpONONOCKoBAR NHHKA NEDE0aYK COCTOWT K3 NPOBCOHWER, OTAENEHHONS OT abeCKOHEYHOR:
ONOPHOA Uend CRoesd OQWINeKTpdEa. B caMom npocTos cny<ac NpoBooHHE HAXOOWTCA Ha NoBEpXHOCTH
BHELHETD GO, FLE OH CKPYIKEH BOIOYXoM (o= 1.0) CHAPYHK, 8 HA OCHOBAHWK — TEEDOBIM QUINEETOHKOM.

Mnata NPOBOOHOMD MOHTEHA — OPYIoR NDUHMER BCTROSHHOR MUKPONONOCHOBOR  KOHCTRYELMM.
DO beMHEIR NPOBOOHKE BLTROEH B QHANEKTDHE W NOKDET Dones TREROLIM OH3MSKTRHKOR.

Ocobsi@ cnywall MUEpONONOCKOBRORA NUHMKM — 3arnyGnedsan MUEpOoNonocKkoBas NUHME, rOe NEpoRogHMWE
ACMONOMEH HECKOMNLKD HHHEE NOBERXHOCTH MNaTH, W OKAILBASTCR ORDYHEHHEM TESDOLIM JHINEKTOHKDM.
darnybneHHan MUKDONONOCKOEaR NWHKWA HMEeT SOWHCTEEHHYID ONOpHYI0 UeNk, OTOSNSHHYID ChNoem
OManexTpuea. YacTHetR BapranT 2arnyinesHol MrEpononockoBoi AMEMK — 3T KOTDa BHELIHHE NROBOOHME
NOKDBIT MATERPHANOM NARNBHOH MACKK Ha cnoe 1.

Mnatsl NEPoBCQHOIS MOHTAMA YacTo NDOEKTMPYIOTCA B BAOE NONOCKOBSA NUHKW, ¥ KOTOPOR SOMH MK
Bonblse  CHIHANBHBY  CNOGE  NPoOAcioB  anpeccobadel B TEERALIE  OHANEKTPWE  sMemgy  Jayma
dGRCKOHBYHBIMA Y  ONOPHEIMA LENAMd. [onockosad NMHHKWA — 3T0 NECBCOHWE, HOTOPBIA pacnonosed B
TEEDEOM OHINEKTOWEE MEKDY 08YMA «DECKOHEYHBIMWS ONODHEMA LEMAMM.

MenoneayseT A8 BAPWAMTA 3TOMD DEleHWA. NEpBLIR, KOTOa NAHMA  PAcnonoseqHs Ha paBHbIK
PACCTORHAAX MEXDY MNOCKOCTAMK ONOPHEX LUENER W BTODOR, KOTGa OHa CMEWEHA W BNHAHKA Ga30BLIX
MACCROCTEA HE PABHEI, 8 NPONCDLMOHANEHE PACCTORHKMAM.

Med NPOEKTHROBAHMA ANNAPATYDL ¢ KOHTRONMPYEMOR SBMEOCTLH W BOMHOBEM  CONPOTHBMNEHHEM
HENONEIVIDT PACHETE, MOIBONAKWWE NPOrHOAMPOBATE EMEOCTE NPOBCAHHEA M BONKOBOE CONPOTABNEHHE,
TopMyNE OCHOBAHE! HA IMNMDHHECHKE IABMCHMOCTAX KW YHUKANLHL GNA PA3NHYHBLE KOHGHMY Eau9i.

4.2 ¥YpagHeHuR

Zp = BOMNHOBOE CONpOTHEMEHHE, OM, Cp = @MEKOCTE Ha @OWHALY OndHEb, NOes. Kosderypauiia
NoKaIaHk Ha DPRCYHEES 4,

4.21 NopepXHoCTHAA MHEPONONOCKOBEAA NAHHA
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g — OTHOCHTENLEHAR JHANSKTOWHECKAA NPOHEUASMOCTE [(GUANeKT pHYeckan NoCToARKaRA).
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4.2.3 CHUMMETPHYHARA NONOCKOBAA NUHWA

W

[ 1 TNOCKOCTE ONORHOR e

CrrHANBHRIA GO

;
Yul ) S
b

| -
i ] TMnockocTs ONOPHOIT Leny

PHUCYHOK § = CHMMETDWYHAA NONOCKOBAA NHHKA

z,,=ram |9{H+T
08W +T ..f
L4ls
Co= I81H
In———
OEW + T

rge W - wrpHHa NpoBCoHWED, MBA;

T — TONWKHE NDCEOOHMED, KM,

H = OMINEKTPAHECKMA CNoE MEXOY NNOCKOCTEIO ONOPHOR LENK W NPOBOOHHKOM,
fr= OTHOCHTENEHAA QUANEKTEHYECKIA NPOHULASMOCTE.

4.2.4 NeorHan (acCHMMaTPHYHAA) NONOCKOBAA NWHKAA

W
[ 1 MNOCHOC Te ONOQHOE Len
T / -
T‘ :I \ CHrHansHeE cNof (ocs 2
o |
i |
T‘ 7 I} - ] { CurHan=Hei cnof (ocs ')
4 |
|

MnockacTh anopHOR LEmK

PucyHor 7 — JB0odHAA (aCHMMETPHYHAR) NONOCKOBAA NHHKA

r 3 i T
zu=gn‘iln"g{“Lfr+TJ - H L]
L 08 T AH=C+T) )
282
o= TH-T

n
02680 +0.335T

roe W= WHpHHa NpoBoaHHKR, M,

T = TONMWKHHEE NDOBOOHAED, KM,

C = OMaNeKTPUHYacKri CNoH MaXdy CHIHANBHEIMK CNOSMK;

H = OHINEKTPHYECKHA CNoH MeXOy NNOCKOCTRID NOPHOA WEnA ¥ NPOROOHKEDM,
£r— OTHOCHTENEHAA QUINEKTEHYECEIA NPOHMLBSMOCTE.
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4.2.5 MNonockoean NpoBOAHAA NMHAA NNATEI
a

e

" : . [MnockocTs onopHOR Lend
' &
7 ¢ .
- Y GUrHAMEHBIA GROA
HY (\
bl
LY ! TINOCKOCTE ONORHOR LEnH

Pucyrok 8 — MonoCckoBaA NPoBSOMan NMHKA
7 = 138 4dH

. In—,

&

'
roe d-— gHaMeTp NpoBoga, MM,

H = 0UanesTpHYECcEMid CNol Mesdy NNOCKOCTRES ONOPHOH Uany 1 NPOR0IHAKDR,
£ — OTHOCHTENBHAR JHANSKTRUHECKAR NPOHKUAEMOCTE.

4.2.6 MMKpononoCKOoBEaA NPOBOOHAA NHHKA NAATEI

u {
-\J. CHMHANBHSI CIoM

MNocEOC Te 0NODHOR Len9

PucyHok 9 — MUKpONONOCKOBAA NPOBOOHAR NAHKA

138 44
£ =—=In—-
£, 7
roe d - gMameTp NpoBOAA, MM
H — QUanexTpUYEcKHil CROR MEXDY NNOCKOCTEE ONOPHOA LENA H NPOBOGHAKONM,

Er = OTHOCHUTENEHAR JH4IANSKTRPUHeCKas NpOoHHUSE MOCT k.

4.3 Npapuna NPOEKTHPOBAHKA NMHHKEA € KOHTPONMPYEMLIM BEONHOBLIM CONPOTABRNEHAE M

Mpd NPpOEKTHROBAHWA NAHKE C KOHTRONMDYEMBIM BONHOBEIM CONPOTHRNEHWEM YYWTLIBAKT BREMA
IANELHEA PACTPOCTRAHEHWA CHIHANA, NOMEXK NEPEKMCHEHKA W NEDEXDECTHLIE NOMERM. HacTo MCNoNLIYIDT
BONHOBOE cOoOnpoTHBENEHWe B guanazcodax S0-70 Om, 1ax kak Gonee HUIKKE 3HAYEHWA BOMHOBOMO
CONDOTHENEHMA MOMNYT BH3LBATE YHPEIMEDHYD MEQEKDECTHYIO NOoOMEXY W YEENWYHBATE NOTReDNASMYI0
MOLWHOCTE M3-38 DacCornacosanis Harpyskn. BonuoBee conpothanedna B npeaanax 50-70 Om #e TonsKO
MOa3BonAKT paboTaTe © CONbLLUAMM 3HaYeHRAME NEDeKPECTHOR MOBMEXK, HO ODECNeYHMBanT ONS CXEME
DOnee BLICOKYK YCTOHYKMBOCTL K INEETDOMArHMTHeIM (M) BoasylueHHaM, KMEnT MEeHbEWKWA ypoBeHs M
Hany4eHdid. TonynpossoHrEoBEsle NEWEooL, KAK NPaBWNG, WMESKNT JHAYEHWA BONHOBOMS CONpPOTHENEHWA
HIME TEX, KOTORLIE TReDYIOTCR Ang CO30aHHA PALKOHANEHEX MENCOSLMHE HKA NNATE.

BoNeWWE aHaYEHKWA BONHOBOMD CONDOTHBNEHMA Ha nnaTte TpeSyoT VIkMx NDCROOHEESE WinK
TONCTORS OWANETEWMES, W ONA NEYaTHeIX MNaT GelCTPo QOCTHIAKTEA TEXHONOMMYECkHe Npegent: [WuprHa
npoeodukka 0,1 M, TONWEHE apanekTpdka 0.5 sm, @ T. 0.0 TexHonorMA NpoRoOHons MOMTaME OnA
O0CTHMEHWA NNOTHOCTM CO8QUHEeHHA B npegenax duawveckore obwema nnaTt ABRNASTCA anbTepHATHEOH.
Papuomepios (£ 2.5 MEM) pasMeliedyde C© ONpeqeneédHdeiM WaroM npoacnos Takse obecnevydeast
NOCTORHHOE NG BCER ANKHE BONHOBOE CONDOTUENEHKHE HA BCEA NNOWagH NNaTk.

HeoGxogusoe BoONHOBOS CONPOTHENEMKE NHHWHA MOMET DbiTh NONYYEHO, K3k yHELHWA HECKONbEAX
napakeTpon:

a) NOoNepeadHos CEYeHUE NDOBOTHMED — YMEHBLUGHAE BONHOBOTS CONPOTHANEHWMA © YRENHYSHAaM
LWHPAHE] MM, BONEa TOHEAE NPOBOSHWMEN, B YACTHOLTH HA BHELLHKE CNORK YYBCTEATENLHE K HIMEHEHUARM
WHPKHHE M3-38 METANMWIALKMA W TRABNSHAA, HCNONLIYEMEX 8 METOOE METANNUIAUMK CKBOIHLIX OTEEPCTHA
(MCO) ApYECTODOMHKY W MHOMOCNOAMEE NNaTax;

Bl TUN AMHKK = ONA GAHHoR OUINeKTRHYECKDH NPOHULABMOCTH | o 32330038 W WHPHMHE NPOBOOHKKAE
BOMHOBOE CONPOTUANEHWE MAUEDONONCCHOBOR MHUA SONLWE, YK NoNOCKoBOA;
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C) NPOHMUAEBMOCTE |, OTHOCHTENbHAA OWINEKTPWHMECKAR NPOHWMUAEMOCTE — BLICOKDE 3IHAYSHWE
NECHHUUAEMOCTA [, NPAB0GKAT K SONes HAAKDMY IHAYEHMKD BONKOBOMS CONPOTHRNEHWA, YEENWYHEAR BREMA
pACMPOCTRAHEHKA,

d} TOMWHHA QHANEKTEMES MEMOY CHIHANOM ¥ J8MNERA — BONHOBOE CONDOTHBNEHHE YMEHBLLISSTCER
WIRE HELLE HAGK TO WM,

€] TOMNWMHE MEegHoro CNoA — BONMHOBOE CONPOTHENEHWE YMEHBLURETCR NPH YESTHHYEHMA TOMWHHBI
MEOM, PEROMEHOYETCEA MCNONLICEAHKME TOHKSA MEOM NPUEMITEMOH ONA Py KOHCT PYELLAEA,

fl  peROMEHOYETCA pACTIONAraTh NPOBOSHHEW © KOHTRONMDYEMBLIM BONHOBEM CONPOTHEMNEHBEM Ha
PACCTOAHKA HE MEHEE 2.5 MM OT KDaA ONODHOR NNOCKOCTH WEn,

g} peromedgyetcs HaberaTe pasMelyeqHus  EOHTRONUPYeMBIX MPOBOJHMKOR  Hag noohe e e MM
MECTAMH B MEQHOM CNOE, 8CNiK NNowWans npobeanoe maenT Gones 50 M,

h} peEKOMEHOYETCR KDHTHYECHEWE NPOBCOHWMEN DACNoNaraTk Ha BHYTDRHHWE CAOAX MENDY ONoDHEMK
LUENAKK MNA B 3arnyBneHHsi BHEWHHY CROAx,

i} pEKOMEHOYETCR HIGEraTe EPABHOCTER B KOHCTDYEUMM, TAKWMX KAk TOHKME NDOBOOHAEA WK TONCTAaA
HOMCTRYKLWA NNaTke,

iV pEEOMEHOYETCR NOMEWAaTs TECT-KYNOHBl KOHTPONA B o0NacTe CXeMbl WK MCRONLACBATL
AKTHEHLIE NPOBOOHKKN CO CMEHMHEIME KOHTROMEHEIMK TOYKaMM,

k) peromedOyeTce obecnedvqBaTte OaHHLIE ONA TEXHoONOMMYeckors oSopydosadus 8 dkdposch
diopMe, 8 HE Ha NNEHKE,

[} peKOMEHOYETCRE HCNONLICBEATE PAANHMYHBEE  KOOB  NPOBOOHMER  ONR  KSKJOTS  JHAYEHKA
KOHTROMHEYEMONS BOMHOBOMS CONPOTHUBNEHMA HA KAXAOM CUMHANBHOM CROE,

M} PEKOMEHAYETCR YYATLIBATE AAWWTHEIE NOKPEHTHA (T. & NAANBHYE MACKy) B KOHCTRYELAA MoK
pACHETE NOBERXHOCTHOR MUAKPONONOCKOBOR NHHWK,

N} PEEOMEHOYETCH YYUTEIBATE CAMEE LWADOKWE OONYCHY ONA KAWO0r0 DaIMepa | napamerpa,

O} PEEOMEHOYETCA NPEOOCTANATE NPOHIBDOMTENS CE00oOY JERCTEMA ANA MAMEHEHKA NAPAMETDOR,
YToGk YOOBNETROPHTE TREGOBAHNA CNpE0eneHHbLIX JONYCKOB.

4.4 MNpagrna KOHTPONA MEPEKPECTHOMN NOMEXM
LonycsaeTcA HCNoNEI0BaATE HECKONLED NEEBWMN ONA KOHTRONA NEQeEpecTRor nosexn. O0wWe MeTolb
coKpaleHks spekToR NegeRPeEcTHON NOMEXA B CHEMAX C BbICOK0R NNOTHOCTEID NDESCTARMNEHL] HAMKE:

a) rpynNnMpoBRKa CEMENcTE NOTHYECKWY CHeM 3oHANEHC. DIpaiiyMBaTE CHIHANLHLIE NPCESOHHE GNd
ORYTAY CEMEBRCTE K AT oBnacTam;

b} obDecneduBare OTAEMNLHEBIE MYTH BOIBPATHOMD TOK3 MAWGOID CEMERCTEA NOMMYeCKHX  CXEM,
pA3AENATE CIOW NMTaHWA;

C) PAMMEWATE HOMNOHEHTE  OT pPATkEMa  BAOOA/ELIBONA B MODAOKE  YOLIBAMWA CEODOCTM,
HCMONEICBATE KOPOTHMA NPOBSOHMK AN BLCOKOYACTOTHOMN: BREOOA/ERIBOOA, PAIMEWATE KOMNOHEHTEl B
HANPABNEHMK OT COoBAMHWMTENS 8 yOLBawWwes nopAgee No GLCTPOOQEeRCTEM, ONA BhICOKOYACTOTHEX
COEOMHUTENEA HCNONEIOBATE KOPOTHAE NPOE0LHMKL,

d} cormacoBsIBaTe NWHAKY KOHTDONWEYEMOND BONHOBOTS CONPOTUANEHKMA 0N8 YMeHsWweHna addeakTa
OT PasEHHR,

&) CrpaHdYHBATE UCNONEIORIHMAE M ANWHY YHACTHOR C NADANNENEHEMA NROBOLHUKEMIA,

fl  onpelenaTs W EOHTPONMPOBATE 32300 MEXOY NDOBOOAHHEAMM,

g} PAMEWLATE KOMNOHEHTE BNHIKG OPYT K OpYryY ONA MUMWABKIALKK ANMHEl NEOBOJHMUKORE W KX
NARannEnLHOCTH,

N} CHAMATE OTHOCHTENEHYID JHIAMNEKTOUYECKYID NPOHALAEMOCTE,

i} YMEHBLIATE PACCTOAHME MEXY CUMHANBHBIM NPOBOSHUKOM M 38MNER;

j} HIONUPOBATE CHIMANLHLIE CNOK OPYT OT APYra, NOMELWAR MeXdy HHMK CROW ONopHsX Lena,

k) TRAcCUpOoRATE CMEMHLIE CHIHANLHSLIE CNOW OPTOrOHANLHG,

[} M30NUpoBaTE  HCTOMHMKM  NOMEY, TAKME KA CHHXDOTEHEPATORB,  CRICTDOOERCTEVIOLME
EOMMYHAKATOPE W BRICTROOSHCTEYIOWLME WkHE 0BMEHS JAHHLIMA 33 CYET DACNONOKEHWA NPOEoTHUESE Ha
pAIMEE CNOAX, PAIJEnAs CROAMK NUTAHKMA WK 380K WY PACTIONAran Me 8 MICNAPOBaHHOR oBnacTd
nnark:;

M} YEENUYMBATE PACCTOAMME MERTY NPOBOAHHKAMM,

N} YMEHBEWATE BONHCBOE CONPOTHENEHHE MAHKM,

O} YMEHBLIATE YDOBREHE CHIHANA,

£} 2EPAHKPOBATE CHMHANEHEE NPOSGOHAEN 33 CHET JANoNHeHKA 1330000 NPCROEHWEAMA J2MNTM.

4.4.1 PeanuiauwAa NpagKdn KOHTPONA NepekpecTHOR NoMaxi
Paanqiaumns NpasMn KOHTDONA NEQeKpecTHON NoMEXK NOTRe0yeT BRINONHEHUA CNeOyIoWWMY YCNoBMIA:
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a) YBENWYEHUE CNOSE NMTAHWA W JE8MNA;

b) yBEMWYEHUE CNOMHOCTH W3-33 DQONONHATENEHEE COMMAcYOWWE  KOMOOHEHTOB W NNOTHOD
PAIMELIEHHE KOMNOHEHTOR;

¢] BEEOD KPHTEDWMED TPACCHPOBKN CHIMAMNEH LIX NPOBOOHAKDE.

3TH haKTopkl MOTYT CYWECTEEHHO YBENMYUBATE CNOMHOCTE W CYHRaTE KDY JOCTYNHEIN TEXHONSTHA
NeyaTHex Nnar.

B obwen cnydae nnata JancnsAeTeA HOMNOHEHTaMK HACTONEKO NAOTHD, HACKONLEDS 3TO BOIMOMHO,
YTODE! MUHAMHAMEORATE PAIMER NNaTel M COKPATATE BREMA pacnpocTpadedua curdana. B pesynetare
NPOBCQOHMKN pAcNonaramT GNWako Spyr K Opyry, W, K&K npapwno, paipaboTdul BeiMysoes npuberaTe K
MCNOMNEI0BAHAI0  MHOTOCIORHEX Nnat, 4T7obsl padoTaTte © BRICOECH MNNOTHOCTEID MEMCOEOWMHEHMA K
NEPECEYEHHUA NEW CO3OAHMK DACYHKS COEOHHEHME.

4.5 MNpapuna NPoeKTHPOBAHMA KYNOHA

Hie NpeacTagneqs Npaepuna NEoeKTHPoEAHMA TECT-KYNOHOB!

a) WCNoNLICBEATE OOHY M TY HE WHPKWHY NpoSoEHUES, TONWMHY MEQM, TONWKHY JH3NeETRHES W TN
OUaNekTpHEa, CoOTBETCTEYIIWME Nnate,;

bl B ofnacT KyNoHa oNOPHBIE LN OONKHE GbiTh HENPERBBHE BG83 PAARLIBCE, NYETOT, TPELWMH UK
NpepLiEaHWA;

c] pacnonarate KyNoHE B 30HE CPEOHME YCNOBMA METANMKIALKA, NPRCCOBAHWA ¥ TRABNEHAA,

d] Ha chnog KWENoNe3I0BaTe SOMHBNR HOMWAHAN EOHTRONAPYEMOrNS BONHOBOMS CONPOTHEMEHWA MNHHKKA
MEepELaqm9,

@) ONR BeTPasNedHors NpoBOOHMEa OONYCKABTCR TOMNLKG O0QHO  aHAYEHWE  KOHTPONWDYEemMoro
BOMNHOBOMND CONPOTHANEHHA,

fi  WCNoNL3I0BATL OOHK K TE e TpeboBaHWA K NaANEHOR MacKe ONA NNaTe | KYNoHE,

Q) HE QONYCEAETCA HANWHWA HHEAKOMD NOOBOOALYErD MaTepwana @ npefenax 2.9 MM 0T Kynosa
(OPYTHE NPOBCOHMEA, JaN0NHEHKME NYCTOT MEOLM, KW T. 4.}

h) onopHme uenn QomeEHsl BuiTe COBOMHEHE B ODNACTH KYNOHA W W3ICNWMDoBAME OT OCTanbHOR
oBNacTH CRemMel (OTOENSHE OT NUTAHWA],

i] BoE CMOM J0MHB BelTe HIEHTHOWUMPOBAHE HA Cnoe 1 B KaWO0oM EOHUE BbiTLABMEHHOID
NEOBCLHKKAL

i1 MpoBogsWwMd pUCYHOK O0MEeH HaX0QWTeCA Ha pAcCToAMMM Gonee 25 MM OT HONBITYeMbix
NPOBOAHMKOE. JonyCcKaeTch pacnonoeHde HENDoROALErDS PHCYHEA BHYTDH 0DNacTH KynoHa,

k] Oonyckaetcs  MOeHTHEWUKMPOBATE  KOMTPONBHEE  TOHKW  NHTAHHAZEMAM  EBaOpaTHbisK
KOHTAKTHBIMM MNOWLSIKAMH;

[} TECT-EYNOHSL KOHTRONMPYEMOTS BONHOBOMD CONPOTARNEHWA, KOTORBIE HE BOoryT DblTe paipaboTaHs
B NPEgEnax 3akoHYeHHok obnacTi Cxembt, QONMHE WMETL JOCTaToMHYI0 O0NacTe AnR HaHeCeHWA Rogda
HAFOTORATENA, BaTk, CERHAROMD HOMEDE W HOMEDa NapTHH,

M) NPOBOAHMEN KOHTOONWYEMOrD BONHOBOrD  CONPOTHENEHWA B TECT-KyNoHe SOoMHHe OolTe
NPAMBIMK, KpoMe 2o 12 5 MM B 06NacTH TOYEN TECTUPOBAHWA, B KOTOPOH MoryT TpeboeaTec narnbe;

nl B obnacti KynoHa He OO0NYCKAOTCA COBOMHEHWA BONOMOFATENbHBX TENMNOBLK KOHTAKTHBLIX
NAOWagoE CO CROAMA NATaHKAREMNK,

0] ecid NPOBOOHKMKM HA COCEQHWX CNoAX DAcnono#eHb NepneHdauEyNApHo Opyr K Opyry, DHCYHOK
Aorsed BeiTe ooBapned & EyNoHyY, MOOSNADYVIOWEMY MNEDECEYEHMA B NPOBOSHOM MOHTaME. PUCyHOR
NPOBOAHMKOE BOMEEH GhiTh TAKMM e, 4T0 W paipaboTaHHaA TONONOMAA 1 JOMeH BRMToYaTE NepecedyeHna
TOKOMPOBGOSLLIMK Uene;

pl ceoDOoOHaA I0Ha BOEDYT MHHWKW KOHTROMWMDYEMOro BONHOBOMD CONPOTHENEHWA Domia DeiTe 0,25
MB W N0 grHEe = 2.5 MM,

q) MHHAMANLHAR ANKMHA NAHEKE KOHTROMKPYERMGIS BONHOBOID CONPOTURNEHKA MENTY NBYMA TOYKAMK
TECTHPOBSHMA JOMEHa DeiTe 150 Mui;

r} ecnd OBa NPOBOGHWEA NapannentHel Ha CAHoKM W TOM e CA0Ee TeCT-KyNoHa, MUHAMaNLHOS
PACCTOAHKE MEROY MX CGCAMK CHMMETDHH O0MKHD COCTARNATE 2.5 MM,

2] HA KAMOGOM KOMUE WCNBITATENEHOA NWHAE SONHHE BelTe TOYKKW TECTHROBAHKMA W KOHTRONBHEE
TOYKK (CEBOIHLIE METANNMIMDOBRAHHEE oTEERCTHA (CMO) 1 EoNTaKTHEE NNoWankK).

MpdMen OTOENBHSMD TECTA-KYNOHA, BeNONHEHHSMO MO NPABWMNEM, YHKEIEHHLIM BeILLEe NPUBEOEH Ha
pHcyHEe 10.
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HOHMrynalia TecT-#mnoHa Ana
HOHTE O BONHOBCTD CONGOTHEN BHUA

’ II|r I,.- 150 M min
Crobonse g oes ,-‘I .JI

= 25N
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CTpyTypa CRoes

| 1 npoeoagkne [TONsE LA CIPaREI ]

L1 camank

L2 BNOPHER LA
- L3 pemHant

L4 crmane

L3 onopHaR LENk
-G CAMank

Pucyuor 10 = TECT-KyNOH KOMTROMHWDYEMOrD BONHOBOMD CONDOTHRMNE HKA

PekomeHOyeMslR PACYHOK ANA HCNLITAHKA NAHKK  KOHTRONHMDYER0MD  BONKOBOMD  CONPOTHRENEHHA
NpHBEOEH Ha pUCyHEE 11,
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EgMHHYHEG TECT-KYNOH BONHOBOIS CONQOTHRNEHWA
Cxema ofpaida 14

~ 25 Wi

CHIHANLHAA KOHTAKTHAA NNOWAOKA JHAMETROM 2 MM
KoHTasTHan nnowagka onopHoi Leny — keagpaTt co
CTOROHAMA 2 M

DcpoboMOeHHE KOHTAKTHOW MNowWaaxia

OUaMeTpon 2,3 Mid

OTBEpCTHE NOCNE MOKPBTAA Juaserpo 1.5 mMm

CTangapTHEA BelCOKOY4acTOTHEIA NEpobHMK
{MATE BREOOOR)

rocT IEC 61188-1-2—2013

EQHHAYHEIN TECT-EVNOH BOMHOROMD
CONpPOTHBNEHWA
Cxewa cbpaiua 2
=25 um

—Oo o o
‘o o o
o o o

MIHANEHAR KOHTAKTHAA NNOWAOKa OHaMETROM

1.5 nim

KoMTakTHas NNowanks cnopHod Lend — kKeagpart
O CTOpOHAMHE 1,5 min

OcpobowOeHHE KOHTAKTHOW NNoWank«
HAMETROM 2 MBA
TREQCTHE NOCNE NOKDEITHA JHaMeTRoM 1 M

~25

NayEansogHoA NRoBHKRE C Warcm 2,5 M
{3AKAIHON)

EQWHMHHEIR TECT-KYNOH BONHOBONS CONpOTHEBNEHIAA
Crena obpasua 1B
F?.FJMM

-25Mm

&
oY

CHrHansHag kOHTAKTHAA NNoWAOKa aMameTpor 2 Mm
KOoHTaKTHAaA NNOWagKa onopHol Leny — keagpat co
CTOPOHAMK 2 MIA

OopoboMOeHME KOHTAKTHOW NNoWansx

OuameTpom 2,5 Ml

OTERpCTHE NOCNE MOKPETHA guamerpom: 1,5 mm

MoauHUHMIOBRAHHEIN BLICOKOYACTOTHEIA NPOGHNE
{0Ba wNW TPK BeiB0gA)

EOMHMYHEIR TECT-KYTOH BONHOBOTO
ONpoTHENEHKA
Cxesa obpaaya 3

O O o

~25MIA
-0 o o
~25MM

CrrHaneHas KoHTAKTHAA NNOWaGgKa JHamMeTpos
1.5 mama
KoMTakTHas NNoWAnka onopHol Weny — Keagpar
0 cTopoHame 1.5 sm
CROOOMOEHWE KOHTAKTHOR NNOWa0 K
HMameTpoMm 2 MM
TEEQCTAE NOCNE NOKDLITHA J4ameTpom 1 mm

DNeyxanaogHOl NEobHME C warom 2.5 mm
{3aKaIHon)

I pHMEaYHaHWAE - J:II.-'IE METD OTEEPCTHR NOCNE NOEPETAR MOXET OTNHYETECA B 3HEMCAMOICTH OT I'IFIDEHI-'!HE

HMIroTOBRMTErA.

PucyHor 11 — KouTakTHee NNowand 4 NnpoSHME OnA K0HTRONA BoNHOB0TS CanpoTUBMNEHIAA Ha KyrnoHe

4.6 Mpaeuna KOHOSHCATOPHOM PAIBAIKK
4.6.1 EMKOCTL Pa3zBAIkM

KouaeHcaTops paleAakd oODeCledydBEanT TOK KOMMOHEHMTAM B MOMEHT, KOMGa JINeKTPOMNHTARWE He
YOMEBAET OTCNE4MTE MAMEHEHHE ToKa NoTpebneHnA, BolcOk0HacToOTHOE NepernHeHe MOKET COCTOATE M3
WHPOEOTD CMSKTRA YacToT TOKA HA OOHOM M TOM #E NEYaTHoM Yane, 4To MOMET noTpetonaTe KOMEHMHALKIA
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THNOE KESHOEHCATOROE. EQUHCTEEHHEI HOMUHAN KOHABHCATORA He MoxeT B ofwen cnyyae ofecnedwearte
TAKYIO WADOKYHE HACTOTY.

4.6.2 AHANK3I NEpe3IapALa eMEOCTH

Nepe3apal EMECCTA NP NEQeknodelt oiecneduBasT oYess BRICTPYIO NOgadqy JHeprad ANs 2apeaa
BRIXOOHOMD KACKAAA KOMNOHEHTA BO BPEMA NeperEoYeHis HA BeMoOe. 3ITO, KA NPaBKNe, camas
BLICOKOYACTOTHAR COCTABNAKWAR GOpPMsl BOMHE, K OHA TREOYET HAWMMEHMBLLETD KONWYECTEA IHeDrud. B
odEHb ObICTROOSACTEYIGLME KOMNOHBHTAY SMEOCTE DAIRRINY MOMET ObiTe BCTROBHA B KOPNYE, YT0GLI
MUHAMWIKDOEATE WHOYETHMEHOCTE BnBOOOE MEMOY EMKOCTRIO W KOMOOMEHTOM, WNH  PACHONoHeHa
NoBnMaocTd. Ecni adeprin BygeT HegocTaTodHo, Spema Nepefadl CHIHana cOKpaTtWTea elWe 0o ero
BhIX003 U3 KOPMNYCS KOMIGHEHTA.

4.6.3 EMKOCTE JapASa NHHKK

EmeocTs 2apada nuHuy checnesveaseT nepetniodesrve Toxa, YTolkl 1apaiuTes NHHMIO Nepegady nocne
TOMS, KAK CAMHAN AOCTAMHET NUMWA. 3apanueii Tok TReByeToA A0 TeX Mo, NOKA NAHKA HE DOCTHIHET CROEND
cTATW-ecKoro cocToAMWA. Ecni We obecneddeacTcs JOCTATOWHO BMEQCTH Whk Toka, dopwa cnana
YRy AWABTCA.

ToebyvioTcs ABA TANA EMKOCTH 3apAna NHHWE. O0KH 008 @MEOCTHRE NAHKE B Ogud ANS  NAHAEA
nepegadqdy. 3apRa eMEKOCTHOR NHHKKE ToeBYET OTHOCHTENSHO MednNaHHorD NPoUecca 3apAna. e ANS NHI6
nNepegady, Ho Npd aTom gonsed ofecneqqeaTs DonkWwye cuny aneskTprdyeckors Toxa. [uuus nepegadd
TpebyeT GoNee MeOneHHOrs, Ho, kak npasuno, Gones ONiuHOrS WMNYNeCa, 4ToDbl JepMaTte MAHAK
JAPANEHHOM, NOKA IAKOHYATCA BCE OTRAMEHMA.

4.6.4 HuakowacroTHan (cocpeoTOMEHHAR) EMEOCTE

Hu3ko4aACTOTHYIS EMEICTE YACTO HAILBROT COCOEOOTOUEMHON EMEOCTEI0. 3TY BMEOCTE WCNONLIYOT
ONA NepesapaAnkd clNossE NUTAHKA W BoONee BLICOKOHACTOTHLIE KOHOSHCATOPOA, 4 TaKHe oxa obacnedraaseT
NEREKMOYEHrE TOED NEH HUIK0HACTOTHLX TReGoBaHHAK.

4.6.5 KoHOgHCATOPHAA MOOENk

KougeHcatopsl ¢ GoNee HOpOTEMMK BhIBOOAMKW 00ECNeddBanT ordady Toka OwicTpes, nNoToMy Y10
HHOVETHEHOCTE WX BLIBOGOS ropasafs Huwe. B BICOHOMACTOTHRIX NOCEBKTEX  3AMEHA  BuIBogHbX
KOHOSHCATOPOE DAINRIKK Ha BeIBLBOOHLIE HOHOEHCATORE TEXHONOHK NOBSOXHOCTHOND MOMTAME MOMET
AHAUATENEHT YIYULWLWTE PASOTY CHeMBI.

4.6.6 Npaguna NPpoeETHPORAHWA KOHOEHCATOPHLIX Pa3BAI0ON:

a} checneyrBaTe BRCOKYID M HAIKYID NAPANNEensHEE DBOAHEE KOHOGHCATODHLIS CXeMBl ANS NNaTk,
KA NpABKNG, — ANeTRONWTHYECKWA KOMABHCATOD C BLICOKON GMECCTE M KEDAMULECKHMA MW TANTANOBLIA
KOHOEHCATOR ONA BaICOKOA YaCTOTh, PACNICNOKKME WX Y BeBOLOE MMTAMKA,

b} obecneunBaTte KaObi KOMNOHEHT HOHOSHCATOPOM DAIBRIKM BMEOCTEID He sedese 01 med. [Ona
BONBWKY KOMNOHEHTOS, TReDYIoWHMY NOSEIWEHHOrD YRPOBKA TOoKa, MOMeT noTpebosaTtech Dones oguors
EOHOEHCATORA,

C) HCNoNB30BaTeE DOMes WHPOEME NPOBOGHMEM ANA COSOWHEHMA C ONOPHEMA UENAMK, YEOpadvoad
BEICOKOYACTOTHYM CBAIL. [NA PAIBAZKA NDK TEXHONOTHA NOSEDXHOCTHOMD MOHTANA COROWUHATE KOMIGHENT C
KOHOSHCATODOM WHDCKMMA NRPOBOOHMEAMMN,

d]  KCNONE3OBATE KOPOTEAS WM WHPOKWE COSOWMHEHWR NS BRIEOAOS NUTAHMWA W I8MNOK, COKpALWAZ
HHAYETHBHERE M DekTh

8] WCNoNL30BATE BONBWYH MNOWAAs MNOSERXHOCTH  QONsM © MHOTOEDATHREIMA  NEePEXo0HL M
OTBERCTHAMK ONA ONODHEIXY UENER, YMEHLIUAA WHOYETHRHLIE adherTs ¥ obecnednean BoneWyn NNowans
NOBERXHOCTH, HEMENM YeDed COSOHHEHRMA MO KD,

f) paIfenATe KCNoNBIOBAHWE PAIBAI0K NDPCNOPLUMOMANLHS TOKY, NOCTARNARMOMY K KOMNOHEHTAM,

g} parxnenaTe CEMERCTEA NOMMYECKME CXeM N0 UCNONBIYEMEIM DASERIKAM 1 CNOAM NUTAHKA.

5 NpoeKTUpOBaHWE C YHETOM TEXHONOTWYECKHUX TpeGoBaHWIA

5.1 MNpaerna paboTel B CHCTEMAX ABTOMATHIMPOBAHHOND NPOSKTHDOBAHWA

MpoekTvpopade DRICTROSEACTBYIOWMY, BEHCOKOYACTOTHEX cxem, uocnonsaye CATNP, ke otnuuaerca
IHAYHTENEHS 0T O00LMHOMD NEPOSKTHDOBAHMA I3 HCKMIOYEHWEM TOMD, 4TO WHRPKHA NPOBCOHWEGR, 3330p
MEHOY NPOBOOHHKAMME, ABTOMATUHECKDE JANCNHEHWE NYCTOT MEOLE, ACNONHATENSHBIE BHYTDHCKEMHBIE
IKPAHL WA IRDaHE ONA YNYHWEHMA DacnpedeneH A TOKa NoH raNsBaHKY ECEoi MeTannMaauny MoryT GuliTe
gobasneHsl K Gaze Jaddes. LdprHa NpoacgHAE0s  onpeqenfAeTcA ONA OTAeNbHbIX  Uened, Y7ol
rApaHTHPORATE, 4TS Y 3THX Ueneln HeohRoarsmoe BONHOB0E CONPOTHENEHME MK EMEDCTL,

CAMNP npoRoOHoro MoHTaxa 00ECNEYMBAET TRACCHMPOBKY MNPOBOOCE C 333I000M MEMOY NPOBOSaMM,
YIPABNASMYIO OMNWHY NPOBSA0E (KAK VNS cogJMHEHWA UEenK, Tak § NoNHOW ONWMHsl COSOWHEHKE Lana),
NoOoBpaHHYID ANAHY COBOMHEHAR UENH, MAHUMaNEHYD 0DWyI0 GNHHY COegUHEHKA LENK, OpTOroHaNBHY IO W
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OWaroHaneHyK TPAccHpOBKEKM W GPYIME nNpagwna, onpefenfAeMsle chneuywansHeiMe  Tpelosaduame &
TpACCHPORKE.

Jaaopsl MEsOy NROBOOHWESMK NGO BCEM OCAKM ONPELEnNADT O0A rapaHThK TOMRD, Y4To UENH COeguHEHKA
MMEBIOT HEOBXOOWMEIA 38300 OTHOCHMTENBHO OPYIAK Uenel CORgUMEeHMs ONA MAHAMAaNbHLIX [OMEx W
NEPEEPECTHON NOMERA.

ABETOMATHYECEWH DEPABHMHBATENL METANNMIALKY, OCOBEHHD Ha BHeWwWHWX cnoax, obecneddeaet
OAHOPOOHYH:  MEJHYI0 TONONOMAK  Tak, JTofkl  TPABMEeHWE MEO0W W METANNWIALUWA  paBHOMEDHO
pacnpenenanycs No GIHHE W WK ERHE NPoBOOHHES,

5.2 CNOXHOCTL NPOeKTa W COOTHOLWEHME CO CTOMMOCTEHD

MpoakTHpoBaHue GLICTPOOEACTEYIOWNK KN BRCOKOYACTOTHES NNAT MOMET GhiTe OYEHE NPOCTRIM KAk
B OTHOWEHAK NONOCKOBOR WM MUKPONOTOCKOBOM NAHMH, TAK M 04EHE CROMHEM B BuICoK0adesTHEH bIX,
MHOTOCTORHEX NEYaTHLX MNATaX.

OTHOCHTENLHD WCTOMHMKOE 3ATRAT ANA NNAT ¢ KOHTPOMMPYEMBIMA BONHOBLIM CONPOTHBMEHREM K
EMECCTEE BMOMHO BEIOEMNATE CNESy oL

a) fones MeCcTEMd NpOHIB0OCTEEHHLIA OONYCK BOMMOBOrO CONPOTHBMNEHHA'SMECCTH MPUESOET K
VEENHYEHAK CTOMMOCTH Ha 109%-15%;

b) onpegenesra NapameTpoR, KOTODLIE BbiHY#GAHT NOCTABWWKSE NPOROOWTE MEXaHAYECKME W
ANEKTPHYECKHME MAMEDEHKA, T. 8. TOMWMHY OAINSKTPUHECKHE CROSE W IHASEHNE BONHOBOMD CONPOTABNESHKA
OnNA ATorD CroA;

c] obecnedqeque pasnuYHbiX IMa4eHini BONHORCTD CONPOTUBENEHWA WMNH BMEDCTH ANS GOHOMS W TOro
®E CNoa. YEenddeduoe oTENOHEHKE OT HopMel W Bpak DyOyT AMETs MECTO, NOTOMY 4TO OOHO W TO ME
IHAYEHAE MOMET DhiTh KK NPUEMMEM0, TAK K HENDUEMMEMD]

d) 33aNQeT WArGTOERMTEMND BHOCHTE MAMEHEHWA, KOTODLE YOORNETECLAIOT TEXHONOTHK MATCTOBUTENR,
HO NE 3TOM  YNYOWAKT X3pakTepHMCTUEN  BICOKOMACTOTHLIX MNAET, HANPAMED HIMEHATE LUKPHHY
NPOBOOHWES, AHINEKTOUHECKWA CNCKH MW BeBop MaTEpHana OCHOBaHKA.

6 OnucaHWe faHHbIX

OanHesie QoMb BET0YaTE a cefa OaTand KoHCTPYELMW OTHOCHTENLHO BOEX CNORE, 3 TAIOHE JaHHmE
npoesTdpoeadKa CAMNP. Monsas OSkyMeHTaguA Ha WaroToRNEHHe MNaTkl OOMMHA BENNYaTe B CebA Kak
HOMMHANEH LIS IHAYSHAA, Tak W JCNYCTHMEE OTENOHEHWA. DUIMYECHHE NAPAMETDELl TAK #e, KAK ¥ CBOACTER
MATEPHANS OOMKHE DblTh BRAMYEHE! B ONUCAHAE .

6.1 JeTanu KOHCTPYELMH

Monwoe onNACaHKe 0OMEHo COOEpMAaTe CNeayiowve JdadHele, BENIOYEA KaK CNpapovHiMe, Tak W C
MM EDASBLIMKE JOMNYCKAMA

a) LWHpHHA NPOBOOHMKS CO AHAYEHHAMK BOMNHOBOMD CONPOTABMEHHAA WANK BMECCTA NAHKK NEpegasM;
b} TOnWWHAa NpoBEoOHMKa;

C]  OTHOCHTENEHAA QUINEKTDHYECKAA NPOHULAE MOCTE,

d) TONWKHAE QUINEKT ERYECKONT OCHOBAHKA,

&) TAN NaANBH0A MACKK W 88 TONWKHE,

fy BpesmeHHan 3a0epwEa;

g)  PHCYHOK CNoes |T. 2. KOMTRONBHEIA Y2RTEN) NOCNoHHBIE YepTEsM (OPMIHHAN PICYHKS NEYaTHoN MNamsl ).

6.1.1 KoHTpONUHpYyeMana KOHCTRPYKLMA
Horga doradveckde napasmerpsl onpeqenetsl, ol YyNpaanaoT CTOVETYDOR NNatel. 3HAYEHKWA HAPAOY
OOMYCKAMH QOMKHE BENCYATE!

a) NOCHACAHY TONWWHY DUanekTRrKa;

bl OKOHYATENBEHYID MOCHON Y TONWKHY BME LA,

C]  OTHOCHTENEHYIO QHINEKTPHYECKYR NPOHULAEMOCTE,
d) TWN NaANBHON MACKK W 88 TOMWKHEY,

@) WHpHHEY NPOBOOHMES W 33300,

fi  pvCyHOoK CNoee (T. 2. KOHTPONBHBIA YepTex).

CinpenenAA aTH NapaMeTpel, MOMHD YyNPaENAaTE NapaMeTpasMi Nnatel W ee paboTe, 4T0 IABWCKHT OT
HOMHHANLHBIX NAPAMETROE W WX QONyckoB. Bnaronaps onNpegeneHrug 1 ACNONHEHWD NPUBELEHHLIX Bl
NapasMeTpon, COBMECTHD © ODbMHEMA HOHCTDYKTHBHLIMKW NapawmeTpamy obecnedrBanToA JonyCTHMES
OTENOHEHWA. COoOTBETCTEME NPOBEDAKT CTATHCTWHECKAM NPOUECCOM WNH OUSHKON HUINYECKHX MIMEDaHKHA,
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A HE MIMEDEHUAMK NEHTRHUYeCEHE NoKasaTensl. JHa4eHKA KEOHTRONMEYEMOrg BONHOBOID CONPOTHENEHMA
MK AHAYEHMR BMEOCTIH HE ARNANTCA KRUTEDAAME NEHERIM.

6.1.2 KoHTponUpyeMbLie eMHOCTE MMM BONHOBOS CONPOTHENEHWE B KAYECTEES KOHTRONA
patoToCNoCOBHOETH

KoMTpOondpyessoe BONHOROE CONPOTHANEHWE WKW BMKOCTE — 3T0 OBpaTHAA CTOPOMA YNPABNASMOR
EOHCTRVEUMK, DHIMYECKHE IHAYEHWA AENAIOTCE CNPABOHHLIEKY (HOMMHANBHLIMW), B TO BREMA  KaK
MOMYHEHHBIE SHAYEHWA C WY AOMYCKAME WIMEDAMTCA

a) KOHTPONMPYEMOS BONHOBOE CONPOTHEMEHWE B OMAX WK EOHTPONHDYEMaA EMKOCTe B
nukodhapagax;

b) BpeMEeHHan 3aZepHEA B NWKOCEKYHaK,

C) PMCYHOE Cloes (T. 8. KOHTRONBHEIN YepTas).

6.2 PaipeneHHe AAHHBEIX NO KNaccaMm uUened (Nosmexd, BpemA cpabaThLIBAWMA, @MKOCTE M
BONHOBOR CONPOTHBNEHHE)

Paagenedde UENEd CoBOMHEHWA NO KNACCY B CNHCKE COSOMHEHWR HNW B Gaze naddes CAMP, MoseT
NOZBOAWTE PACCMATPHEATE ONPEJENeHHEE NPoBOOHWEY HEIABWCKMO 0T Opyrkx. Hanpumep, K OBym
NECBoOHMEAM, KOTODLIE RBNAKTCA “BOCMPAHMHMBEIMK K MNOMEXaMD WK NPOBOOHHMKSM, «COI0aHLL MM
MNOMEXKHS, MOYT NOWMEHATECA 0COBEHHEBIE NPABKNE 3a0aHWA 3a3cpa. Lenk cosauHeHHR, Menonsay eMpie
ONA ONpegensHHons KNacca Norier, Hanprsep 3CIN, MoryT OkiTe OTHECEHE B ONPEOENeHHER CHIHENEHBIR
cnoi. Ans NpoBOOHMKOE KOMTRONWDYEMOrD BONHOBOMD CONPOTHRNEHWA QomweH BelTe onpeaeneHd ceoi Koa
{LLUMpHHE NPOBOOHAES ), YTOBE MM MO HAIHAYATECA ONPEOENEHHBIE IHAYEHHA WHPWHEL B OHE MO Gl
PACCMATPHBATECA HEIABWCHMO OT OPYTHX.

Paanuuaree CAMNP W K TpAcCHpOBLUWEW NOIB0NAKT KOQWPOBATE AW METHTE UENK COROMHEHWA,
YTOGE OOCTHIHYTE HEOOKOOAMOA CTRATETHM TPAcCHPOBKK W PasdeneHya cnoes. Mononesayn ocoBEHHOCTH
cucTemsl CAMNP, npoektypoRadve CeICTROOSRCTEYIOWMY CEeM MOMET GbiTe yMydweHo ona obecnedeHqs
TpeboeaMuih npoekTa.

6.3 INEKTPHYECKHE XAPAKTE PHUCTHEM

Kpowme obecnede s IKCNNYaTaUMOHHER XapasTepUCTHE, HOHCTDYELKM NEYaTHLIX NaT JomsHbl SkTe
TEXHONOMYHLL. 3aTPaTe NPOHIEOOCTES ropasno BonbWE, YeM OHEEMOHLIE 3ATRATE HA ChiPbE W MOHTaM.
MoaTosy NPOEETUDOBLMKA O0MHHE 3HATE O QOCTYNHLIX MaTEDWANAN, WX BOIMONHOCTAX, XaPAKTEDHCTHEDY W
OONYCKaxX W XOpPOLWD NoHMMATE BOIMOMHOCTH W DONYCEW TEXHONOMMHECKOND NDOUECcca, KOTOPRIE BIKAINT Ha
patoTy W NPoM3IB0ACTBEHHYIN 3D DekTUBHOCTE.

PaspuThe TECHOND Qen0BOro COTPYOHWYECTES KEOMaHAL KOHCTRYETODOE C WAMCTOBMTENSMH MAATh
ASNASTCA BRMOOHEM, Tak 3K noasonget w3berate QoporocToswMy  HIMedHeHdud. [poekTHpoBaHUe,
OCHOBAMHOES HA  WMEHHMUEMCA ONBITE, HKOHEYHO NPAMEHAMD, HO OHO MOMET WCKMTIOYMTE HEKOTODLIE
OOCTHHEHKMA, KACAWWWECH HOBBIX MATELHANCE M TEXHONOTWR. PeroMeHOYETCA PAIBKEATE COTRYOHKYECTRO
MEHDY TRYTINAMe, IAHAMIKWHMACA MATEDWANAMA ¥ TEXHONOTHAMA K3K BHYTDH, T2K 1 BHE NDeANpHUaTHA.

JNEKTRHYECKWE NApaMeTPE JOoMeHsl OblTe YOTAHOBNEHEI HA TAKOW YDOBHE, STODBI OOCTHIHYThIE
HIMEDEHHEIE IHAYEHMA COOTBETCTEOBANK TpebogaHuanM IECNYaTauWoHHLIX XaparTeprcTHE. Tak Kak
MEHAESTCA B JABMCHMMOCTH OT Y4acTOThl, MIMEDEHHBIE AHAYEHHR |, O0EEHL OTPE#aTh YACTOTY CREMB! MW
BREMA HAPACTAHMA KOMNOHEHTOR. KPHTHYECKAA NHHHA CHHEDOCHTHANA N0MMHE HMETe OIPaHUHEHWE OAAHGI,
COBMECTHMOE © JONYCTHMBIM KCEIMEHWEM. 3HIYCHWA BONHOBOMD CONPOTWENEHWA OO0MHMHE OTPaMaTk
BONHOBOE CONPOTHANEHWE KOMNOHERTOR [MUKDONPOUSCCODHEIR HABORE]), W NHHWKY BEOOABRBOOA J0M#HGI
COOTRETCTRORBATL BOMHOBOMY CONPOTUBNEHMK CHOTEMbl DatbeMalkabena. YDORHH NOMEX JOMEHB TAKWE
GhiTe B NPeOenax AoNYCTHMOrD 3anaca NoMexoyCTORYHBOCTH KOMNOHEHTOR,

7 Marepuwan

7.4 Cmonel, ncNoABIYEMLIE B KOHCTRYKLHK

CMONB, NPUMEHAEMBE O CNOKCThIY MATEPWANOE NeYaTHBIX MNRAT, QENSTCA Ha B8 CCHOBHLIE
FATETOPWH, TEPMOPEAKTHEHYK CMOMNY W TEPMONNacTve. TepmMOpeakTHBHEIE CHMOME — 3TO NONEpedHo
CRRASAHHMLIE MATPHMUL MEHBEWME, NONHMEDRHEX YacTiy. MNonapsHeli apaskTep maTepqanos cnocoboTeyeT
GONEE BEOOKOR OTHOCHTENEHOH JHANSKTPUYECKDA NDOHWUASMOCTH, TAHMEHCY YINa NoOTePE (akTop NoTeps)
W BOOOROrNoWeHrs. TonepeYHan CoR3IaHHanR CTPYETYDA TEeDMODEaKTHBHEX nnacTMace obecnedqueasT
NYYWAE PAIMEPHEIE XADAKTEDHUCTHEN M X3DaKTEHUCTHEK TENNOBOMD DACLUIMDEHMA.

BraronorNolWexye  [AenAeTcA  npoGnesol, noTomy Y970 OTHOCWTENEHaR  QWUanekTpHYeckan
NEOHHUUAEMOCTE BOObl CHMEHE BLICOEa (NPWMOGNAWMIKTENLHDS 75} No CRaBHEHWD CO CBOWCTEaMK CROMGI.
OTHOCHTENEHD HeDoNBEWWE MIMEHEHKA BO BAAHHOCTH B OKDYHRAMWeN cpede MoryT CepLeaHo NoBNHATE Ha
padoTy (T. 2. GMKDCTE] W NOTPEGoRATE CTROMOMD KOHTRONA HAO COCTORAHWE M OHDYHAIOLWEA CRe k.
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Kpome Toro, Kamgan CcMona WMEesT  CBO  33BWCHMOCTE  OTHOCWTENEHOW  OW3NeKTpHHeckoR
NPOHALBEMOCTHE M NOTERPE T TEMMEPATYDEl M HaACToThI.

7.2 ApMHpoBaHHE

Ona ynyYwesina MeKaHiYecils i aNeKTpRHYeckHy CROHCTE B COCTAR CROMCTOND KOMMOAMUWOHHOMD
MATEQWANS BKMNOHYAIOT CMONE B KAYECTEE APMWPOBAHKA WNH  HanonuuTens. OfbMHBIR NpuMep -
COeOHMHEHWE CTEKNOTEAHW Tuna E co cmonoR, 4Tobsl yEEnWYHBaTE CTAGHNLHOCTE PAIMEDOE W CHUMATE
KohhHUMENT  TEMNOROTS  NWHedsoro  pacwkpedda (KTP) no ocAam XY, KOTOpRIE  MoweT  OeiTe
HEOONYCTHMEM WNK HEMENATENSHEM B HEAPMWPOBAHHOR Cione. HanonHumeny MoryT buTe 0obasneHs,
YTODE H3IMEHHTE OTHOCHTENEHYH OAINEKTRPUYECKYRD NPOHWULSEMOCTE KHNH YMEHLLWWTE COOSLMAHKE CMONk
U TAKKUs 0SpaI0M CoOKpPaTUTE NONHER KTP no ocam X, Y 1 Z.

ToNwWKHa apMADOBAHHEX CTEKNCTHAHENR, Kak NpaBWng, ONPeaenAeTeA TONWKHoR CNoa apsMUpoBaHkna
NAKC cMona.

7.3 Npenperd, KNeAWWe Crnod 4 aareameki

HMMenTcs TEpMODEaKTHEHEE H TEDMONNACTHYHEIE MATEDHANE ONA MHOTOCNORHEIX MEYATHBIX NNAaT.
Mpenperd codep+aT cMmony 8 cTagds B [YacTHuso OTBepLence cocTOoAWe), M HCNoNe3yIoTCA OnA
COANAHAA AWINEKTPUHECKOR NPOCNORKKM MEeXdy CNoAMA B CTAHOBATCA TEEDOBIMM WM OTEEPOENLIMK B
NpOUeCce NpEcCoBadia. 3T ObEHHER METOD WAMOTORNEHKA MHEOTOCNOAHEIX NNAaT.

B apyrix  meTogax  OHINekTpAYeckHE  Npocnodsd  obpasyioTocR B NDoUeCccEe  NpeccoBalns
(HACNAWBAHKWA), KOTOa TEPMONNACTHYHBIN CNOR, OQOCTHIAS TOYKM PAcNNaBneHdA, CTAHOBWTCA TEKyHMM,
OB BEQKHAA (CKNEHBaR) cnor. B cnydae TeXHoNOrdM MG NeYaTHeX NNaT TEQMONNacTHYHan agreadoHHan
NNeHka Wiank agrearoHHan TePMODEAKTHEHAR HEOTEED4ENaR NNewka opMrupyIoTcs Ha TEepoom Sasoaom
MaTEpAANE.

T4 HYacToTHan JABMCHMOCTE

BAMAHWE OTHOCWTENEHOR OKANEETOWHECKON NPoHKMUAEMoCTA Ha CROHCTEA MaTEpWMancE W BONHOBOS
CONPOTHBNEHWE NPpefcTasnedo B 343 W Ha pucyHxe 2. BeiB0oOwl, NpegcTasneqHHdese B8 343 cMona u
APMUPOBAHKE, HCNONE3YEMBIE OANA CNOMCTOND MaTeprana, SENAKTeA OCHOBHEMA PakTopamik B WTOroBoR
OTHOCHTENEHOR QWaNesTDHHEckod NPpoHMUAEMoCT MaTeprana. 3Hadde NPOMIBcSWTenA NoHMEHAEMBIX
MATEPUANGE M JONYCTHMBIE OTENOHEHHA WX OCHOBHLIX CBOMCTE YHE HA PaAHHEM 3TANE NPOSKTHDCBAHWA
NO3BONACT NPOMHOIMPOBATE, HACKONLES OaHHAA KOHCTPYEWWA OyAeT CooTReTCTBEoBaTe Tpebyembim
HAPAKTEDHETARAM.

8 NpowaeoacTeo

DBWes NOHAMAHHE BOAMOKHOCTEA TEXHONOMAA WAroTCBMNEHHA MNATE W DEANHCTHYHBIE OOCTHHMAMEIE
O0NYCKW BaMHel ONA  YOMEWHOND BeINOnNHeHdA npoekTos. Ocobbil WMTepec NpegoTaRnAsT BAMAHKE
NPOUECCOE W NPOHSEOOCTBEHHLIX YCNOBHA HA CCOBEHHOCTH KOHCTDYKLMH.

JHaHKe NPOWIBOSCTESHHEX TEXHONOMMA, WX BOIMOMHOCTER NOABONSET NPOrHOIMPOBATE, HACKOMEKD
OaHHAR KOMCTRYHUMAE By0eT CooTReTCTROBATE TRpedyemMeIM XapakTepucTHEEM.

8.1 06w es

B obwen cnydas nedaTHEe NNaTel SENAKTCA KOMMIOHEHTIMH, MATOTORNASMEIMIA HA TAKA3, W HE MOrYT
pACCMAaTPHMBATECA k3K ODbIMHLIE EOMOOHEHTEl W3 KaTanora. ToMHS Tak e W NPOUScs WIroToBNeHks
NEYETHOR NNAaTe WHOWBWOYANEH ONA E00r0 NDoUIsnnMTena. MoaTomMy Mobkie K0MMEHTAIDHK WM COBETH,
NPeaoCTAENEHHLIE B HACTOAWLEM CTaHOApTE, Q0MHE BhiTe MAMEMEME, YTODL YOOBNETEOPATE KOHKDETHEIM
YCNOBRAAM.

Heobxogusso paccMOTpETs chedykiwwe Ganropel and Tore, Y9T7obel NPUHATE 3TW OAHHBIG BO
BHMMAHWE:

a) OTHOCWTENBHAR  AWANEKTPMYECKAR MNDOHWUABMOCTE . ADMUDOBAHHBE W HANSAHEHHBE
MATEPWANE ABNAKTCA  KOMOMHAUMAMHA MATEPUANOE C© PAINWYHON OTHOCHTENEMOR  OH3INEKTRUHECHIR
NPOHALAGMOCTEIO M OEMOHCTRMPYIOT PAINMYHEE IHAYEHWA, Cnd NPONoPUMH K0MOHHALMY Ha SyayT CTporo
KOWTPONWPOSATECA. OTHOCHTENLHAA OUANEKTRPUYSCKAR NPOMULACKMOCTE HEADMHUPOBAHHLIX MATEPWUANOR
DOMEHA DTl MHBADHAHTHOR, NOCKONEKY OHX B ODWEM CITYYa8 OOHODOOH LIE MA0TDONHER MATE0HANS,

b) guanekTprdeckki cnol  (TonwaeEa).  Mamesenka 8 NpouedTe CcogJepMadda  cmone  ByayT
BOASRCTEONATE KAK Ha TONWWHY, Tak W HA  OTHOCHTENLHYID OWINEKTPHYECKYI0  NDOMMUASMOCTE.
OOHOpoQHOCTE TONWMHEl Cpegu martepranos GyOeT MeHATLCH B JABMCHMOCTH OT TEXHONOTMH W YPOBHA
KOWTRONA NEOUIBOACTRESHHBIM NPOUECCOM, WCNONLIYEMBK WIMOTORWTENEM CROWCTOrRG MaTtepdana. Ha
TONWHHY QUANEETRUKA BNUAET BeBop Npenpeara, KOHTAKTHLIX CNOeR, NMeHEH, § YCNoBKA NReCCcoBaHnA,

c] npenger. Tonwusa npenpera, a CchegopaTtensHe, OTHOCHTENEHAA  OHANeKTpHYecHan
NPOHALAGMOCTE MOMYT MEHATLCE B AARMCHMOCTH OT YCNOBWA NpeccoBadMa. [ns BeldMcnedms paipadoTduMs
OOM#EH pPaAcCMOTReTE MDHEKTHEHYI0 OTHOCWUTENENYH OUINEKTDHYECKYID NDOHWLABMOCTE H TONWWHY
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Npenpera Nocne ukna NPeccoBaina U yYecTe Mokl HECOOTBETCTEMA OTHOCHTENEHONR OHANexTRHYeCckon
NpoOHWLASMOCTI, KOTOPEIE MOYT CYLECTROBATE MEs Dy NDENPErosd U OPYTHME CRoaA;

d} wWHpkHa nposodHkka ¥ 3330p. WWpKMHa NPOBOOHMKE ¥ 33300 MOMYT 338MCETE OT NPOBOOALYETD
DUCYHIE, METOOS NONYYeHMA  WI0GDaMeHHs, TONUWWHLL MEOH0R  Qonsr, TEXHONOMTME TPADNeHnA W
METANNWIALIAM;

&) TeOMEeTpWA npopoguvka. Ha reoMeTplio  nposogudika ByoyT  BO3OedcTRODATE  TexHWKS
OTORPEMEHWA, OYKMCTHE, TPABNEHWE M METANNMAZUWA ocoBeHH0 HA BHELLHWE CNOAX, HAa KOTOPEE NOATRaE B
TONCTON ONEME CyaEMMA NHHUAMKA COI0AcT TRaneUHEEMIHEES (DODME! CEUSHWA.

8.2 MNpoueccsl NOAroTOBKK NPOUIBOOCTEA
CCHOBHEIE NDOUSCCH NOGroToORKH NPOMIBOACTES NPecTaENe s B CNEgyiowleh Gnok-cxame:

| |
MNpoeepka
I_'. - P TEEHOACMMUECEDE DOECNSUEHHE HUH"l‘Jl'.l'Ib
PECyHEA | FHCYHER
] I —
ﬂEIIHH&'IbCII:lHHt:'t'.-MEHTH o
TOEN MET ANTWI3 BEuavansHeli Kk

| SETOMETHIMPIESHHEIN
| CTTHYSCKAR KOHTROMNE (ATK]

Py N TANMIME LA YnpasnAowme nEHTE

LUar o MoEr oo CNEKTDoHHEE SEHHEE
| I

B
TRETH - KyTIGHK HOOBRGHME

TEXHRNONTECHAR PAMES ;
(BLIpIBHHEITANH SNaKTpoHHEIE TSHHEE
FETAMNMSALIMH] |

|

TERHONOTHSECIE | BOaneRCTHME CEATOM N xHrbdecean oipadorka
OTB2DLTHA

: I

8.2.1 Nposepka NPoOBOARALWEND PUCYHEA
MaroToBrTENs MOMET NONYHKRTE NRPOBOOALMA DACYHOK B 0OQHOA MM 0Byx dhopssa:

a} ANEETPOMHBIE DAHH LG
by choTowabnoMe, GOTOMHCTPYMEHTE.

8.2.1.1 ANeETPOHHEIE OaHHEIE

ATOT BMO OAHHEX ABMRETCR NPEANCYTHTENLHBIM, AAHHEIE MOMYT BRTe BRSOEHL & TMEKOMS QUCKa MK
METHATHOR NEHTE, MK 9epes Mogess. YTo0sl yNyYIWLnTE Ka4ecTES paipaboTsy, Npasuna NpoekTdpoBaHWA,
WMCNONBIYEMBIE BO BpEmMA paspaboTen NpoB0QALLErS PHCYHKEA, MOMYT CRABHAEATECA © COOTBETCTEYHILLM MM
NEARKMAAM NPORKTUDOBAHKA B OCHOBHOW anakTpolHon GubGnuoTexe Casw gaddex. Kawawii cnoi Byget
HMETE YHHRANLHOE 0So3HaveHWe (CM. cepl IEC 61182).

8.2.1.2 PorowabnoHe

Potowatnodel, NOCTARNASMBIE KAk  NOIWTHAHLIE  WHOK - HETATHBHLIE,  CONPOROMAAKTEA
COOTBETCTEVICWEN Q0kyMeRTaukrer, T. e, Tabnuuek cEepneHna CTEEPCTMIA WWNK NeHTOH, MEKIHWAECKHMA
yepTemamn. MonoNe3yemMeld rTMpOCKoNMYEcEHA MaTepuan cnegyeT NpaprneHD XpaHkTe NoH TeMnepaTyDe
{23+ 2} °C W anasmocTd (45 + 5) %,

8.2.2 DopMHpOBAHHME NAHEMH

Ha padHol cTagwd pacnonarastes W syNeTWNNHUMDYETCR NPOBSOALWKA  pUCYHOK, 8 Tamwe
AoGapnNAETCA TEXHONGTHYECKAA PAMED [BLIDIBHHBATENK METANMHIALWA] W TECT-KyNOHE.

JNEKTROHHEE OAHHBIE NCIBONAKT MaHWNYNAPOBaTE DPHCYHKOM, NOBOPAYHBATE WIANH JEDKANsHD
OTRAMATE, HTO0R YNYHWWTe pacnpegensqine Toka, obecneYnTs CBAIW Kpas C rpaHduei nadend ona
GORCNEYEHWA KOHTAKTA © DaMECH, HEODXOOUMOro OA A0N0YEHKHA,
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8.2.3 Texnonoru4yeckoe obecneyeH e

TeEXHONOIHYECKaA OCHACTEA MOMET BUMKYATE B ceGA NeNTel CEEpNEHMAITRACCHDOBRH, TpadapeTal K
poTowaGnot s, MHQopMagua MomeT Tamke DeiTe NonNydeHda W3 BASNHOTERH JNeKTROHHEX Dannos JaHHbIx
MW MOKET NOCTAEBNATRECA HA  MErHMTHBX  NedTaxiadckax. Mnowais MEeTannaagdd soseT Beilh
onpegenada no goTowabnoHas Mnd K3 Gaik JaHHBRE.

8.2.4 PucoBaHMe

Mepen ACNONLACBAHMEM MNeHKa AonHHa BeiTe CTAGWMNMIKpOBaHA. INEeKTRPOHHLIE OAHHLIE NEHEnH
IACDYHMANTCA B NajepHbli NNOTTED, rO8 CEETONYBCTBATENEHAA NNEHKA NOJBeprasTcq cBeToBoR obpaboTe.
JaTe MNeHKa NPpOSBNAETCA. 3TH CHCTEME, KAK MNPABWN0, ABTOMATHIMDYISTCA NPH MCNOMs3I0BaHHK
JArpYI04YHOR KACCETE ANA NMOSHEW, KOTOpaa 3aTem NepeMewasTcA K ABToMaTHYECKOMY NHTaTeno
NPOABOHHON MAWKHE. OTPHUCOBKY Ha NNOTTEREe W oDpaGoTky, Kak Npasuno, NPoBCOAT & KOHTDONKDYEMOR
HHCTOH CEDYHANWEA cpege. HesoTopwe NPOBOOHMEH, HAXOQAWWECA B EPWTHHECROW obnacTh, mMoryT
NOTPES0RATE BEKTORHOID BRYEDHYUBAHWA HA NNOTTERE BMECTO MCNONLACBAHWA PACTPOROH CUCTEMEL

8.2.5 KonTponk GoToWwaGnoHa

Boe deoTowabnoHsl Gon#Hel OwiTe NPOBEpeHEl 00 MCHoNLICEAHMA. 33 BLINCNHeHKe aTore Tpebopanka
HECET OTBETCTREHHOCTE WATOTOBMTENL ANA FARaHTWM TOro, Y7o oTawatnodsl NpodsEOacTEa ABNAKTCR
roaMbiMe  GNA  NONYYEHUA  EOHEYHOM0  NEOoGYETa. CNeayiow«did  CnHcok  onNpedenAsT HexkoTODbIE M3
EEMTEDWE B/ NapamMeTpon, KoTOPBIE JONHMHE BblTe NEOBEpEHbI;

a) BCE CNOW B HAMWYHK,

b) Kasgeil cNol yHAEANEHD AOEHTAGUUMPOREH;

C]  ONTHYECKaRA NNCTHOCTE NPO3DaYHBIX W HENPOIDaYHbIX 0ENacTeR,

dl COBMEWEHNE M MacwTab,;

@) YeTHOCTE pMCYHES,

fi  HanW4He BKTIOYEHRR @ NPOKONoE;

Q) COOTHOWEHWE KOHTAKTHOW NNCWank 4 OTEERCTHA,

h) paccTofHMA MexOy NEOBOOHKEOM W KOHTAKTHOWR NNOWaasoi (WHPHHA NpoMexyTra);
i]  pAcCTORHMA MEROY CNORMA JSMMK H NHTaHAA,

BhlWeynosMaHyTell CNHCOK HE RBEMNABTCA WCHEPNBIBAKWHM, HO O0MHEH WCNONLA08aTeCR BMEsTe o
TEXHHYECKH MK TReD0BaHKAMK COOTEETCTRYIOWETD KIHEHTA.

8.3 MNpouecckl NPoOMIBOACTER

BEnok-cxema HaroTeRNEHAA MHOTCCNORHOHE NEYaTHOR NNaTel NPEOCTARNEHA HAHE.

DCHOBHBIE NPOUECCERE

27

FOCT rocCTIEC 61188-1-2-2013 Crpatuua: 33/40

G ((H]|idl GostExpert.ru


http://GostExpert.ru/gost/gost-61188-1-2-2013
http://GostExpert.ru
http://GostExpert.ru

rocTIEC 61188-1-2—2013

CRcH o YIANEHME DNOBANEMHLA
l_ CBERAEHUE T2 NEIMEAMME

KOHTPINE CEBQMBHAR JEUMCTHA B IWNTIECHU C MEmM3aR

(ibpaborea coes

. — — —

ToEanaHe CHATUE 13YC2HUSE HaHeoaHRE Npunoa
L [y CTapoH)
| ! |
n i Mewams
R ——— _ DITTOSENUBZHUE CTEHOK OTREDCTHIA
Mpefueka FAMITIBTRDE MEIHEHNE NMparanakraooueTp
| | |

MeEzaHUECEaA JEUHCTEE

DcmoTR | CHATHE 13y CEHLEE TEMNBRETYIHDE OTERLRHUE
| | : |
DT DA E DA M SR CRA R TEYET
CRCIMpeaHNS HaHeCeHIRE NEHNGA ©
TIEARAH e UL ERY TOERNE D B
| | | |
Mpeccopanne | MNpoAEREHIE BpELEpOEAHRS N NPOIPasde
| | | |
- | INETRONMTIYECHAR n -
COpa00TEE NOBEFHITTH | . PUOMLEHA/CYWHE
| | | |
Y¥IOAREHME QOTODEINCTA,
DICMOT [ MEOHDNA MBS PEHOCTH | TREBMNEHNE DACYHER EnlkDAHDA KOHTRONG

| |

8.3.1 Avanuz npoyecca

Mcnonk3oeaHue cTaTMCTHYECKDNS YyNpaanedia npousccon (C¥IT) BeifogH0 B MaroTORNEHWA NEYaTHEX
nnar. CTATUCTHYECKDE  YWNDABNEHHE ML e o CTAHOBATCA ADCONKTHON NoTREDHOCTEHY
NECNegoBaATENEHON KOHTPONA BONHOBOMD CONDOTHBMNEHWA. MHOEKCALMA BOSMOMHOCTEN TEXHONOIHHecKons
nNoouecca QonkHa BeiTe YCTAHORNEHa ONA BCEX OCHOBHBX NPOLSCCOR,

8.3.2 CNOMCTLIA MaTEPHAN OCHOBAHKMA, JKCNOHWPOBaAHKWE W ODPaAtOTKA BHYTPEHHHMY CNOSR

Mpogune Kpas NPOBOOHKES BaweHd ANR  KOMTPONS BONHOBOMD  cONpoTHBNEHHR. OoTaTodHsbiA
DOTORPEIACT HEQONYCTHM.

8.3.3 MNpegeapurensHOe TRABNEHWA

BnuanKWe Ha BONHOBOE CONPOTHENEHKE NOOTPABNKEAMWA WM HEOOTPABNHEAHMA NEPOBOOHHES MOMET
OTRAIMTECA MAMEHEHHENM LWHPKHEL B OOHOH W3 MHOMMX GOopMyN PacHeTa BONHCBOMD COMNPOTHEMEHMA.
BOoamMowHOCTH NPOoUSCcca QoMmHEl DeiTh HIBECTHL, W cnpedened GakTop TpaeneH A, WaroToerTens Qonwen
CNREAENTL NPEOenk CEOMY BOIMONMHOCTEN, 8 TAKHE KOHEYHBIE NPpedens WHEKHL NPOSoOHKUE0E ana
DAIHEK HOMMHANDOE WHPHMHEL W TONWEHE Gonerd. OHe QonkHe GeiTe YCTAHOBNEHL OAA BHYTDEHHWY W
BHELHME CNOBE.

8.3.4 ABTOMATHIHMPORAHHLIHN ONTHYBCKHA KOHTPOM:

Ona nNedqartHex MNart NperMylULecTEa aBTOMaTHYSCKOrs ONTHYeckors kouTponA (AOK) AsnAoTcA
oqeangHemK. Jederr (cymedne) paasaepor 90 MEM B NROBOOHWMEE NpHeMne]m ans paboTs 43 NOCTOAHHOM
TOKE, HO MOMET OKA3ATLCA HEOONYCTHMEIM B CxeMe, pafoTamweid npu 2 TTw,.

8.3.5 NpeccopaHma

KoHeqHan TonwuHa CApeccOBaHHOre  OCHOBAHHWA, COO8MaHWe CMONB W OTHOCHTENLHAR
OWANEKTEHHECKAA NPOHAUAEMOCTE  HAXOOATCA B 33BWCHMOCTA  OT  TEXHOMOTHA  NPeCCoBaHMs W
ngrKMerAerors obopyaoBaknA. FIaroToRKMTENE NEYATHLIX NAAT QOMEEeH NOOTESPAUTE, Y70 BESMCNEHKA
BONHOBOMD CONPOTWBNEHWA QEACTBMTENEHE ONA BuBpasiol TexHONOMMK NDECCOBAHWA W ACNONEIYEMpIX
MaTEQHANoR,

B8.3.6 CTpyeTypa oTREEpCTHA

OuameTp NpocEEpNeHHors OTEERCTHA W OTHOWEHHE OQWAMETEE EOHTAKTHON NNOWagsd K QHamMeTpy
OTBERCTHA BNKAKT HA BONHOBOE CONPOTHENEHWE. ECNK BoICOKOHACTOTHLIE CHIHAaNE NEOXOQAT Yepel apa
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MK BoMNelUe aNeMedTa BONHOBOMND CONPOTUBNEHWA, BHYTREHHAR EMECCTE CHBOIHOrS oTBepcThR Gyoer
HEMATHEHS BAWATE HA MAMEPEHHOE BONHOB0E CONPOTHRNEHKE. HToOR YMEHLILWTE 3TOT IDMERT. CHBGIHEIE
OTBERCTAA M MY HOHMTAKTHLIE NNOWAOKW OOMCsHE WMEeTe  MAHKMANEHD  BOSIMOMHLIE  OHSMETDS,
NPEANCUYTHTENEHD NPUMEHATE HECKBOIHLIE [CNENbIe) OTEERCTHA WM JANCNHEHHBIE CRMONOA. XOTA aTH
YOMOBAA,  rAagsHel  ofpajos, ABNAWTCA NRoONeMAME  KOMCTRYWPORAHWA, HEeoDXOOMMO YCTAMOBWTE
CNCOGHOCTE MATOTOBMTENA WX OBECcneY BaTe.

8.3.7T JKCNOHWPOBAHWE W NPOABNSHWE

Xopowad NedaTs W Pajpeanwas cnocobHocTes NPoARNEHKWA — O4eRMAHAR NOoTpEebBMOCTE, Mowert
NOTPEGOBATECA HCNOMEI0BAHME «TOUKK OCTAHOEA .

8.3.8 3NexTpONHMTHUSCKAA METANNKIAUMA [OCHOBHOW PHEYHOK)

BruaHdye MeTannqiauqdy Ha EoHTpOoNs BONKOBOMG CONQOTHBENEHWA BCETOA JABMCHT OT KOHCTRYELKK.
XOpoWwee KOHCTRYMPOBAHKME OOMEHo NPUBecTH K cGanancupoBAHHON KOMCTRYELUMH  C PABHOBMEOHLIR
AMNOMHEHUEK NPOBCOSLIME  DUCYHKOM BCEH  MNaTe.  EcnW KOMCTRYHUKWA NOASoNseT, HeoGxonuso
paipelnTe WIroToRMTEMnS Ao0a8WTe BnIPABHMBATENM METANNWIAUMK (B nNpenenax o0nactk Nnatel).
OononHdTensHan  MeTannuaauwa, NpUBodaas K pAclMpeHHio  NPpoBoOMMEOS, ABnAeTcR  Gonee
BEEACHOCHON, Yeu QaKTHYSCKEE YEEMNWYSHWE TOMNWMHE NDOBCOHAES, KOTODOE CTAHOBATCA Npobnemon
TOMBKD,  ECAM  WWPHMHA MNDCROOHWKCE yMeHbWw@AeTCa. MCnoneIoRadve MeTannuiaukd  Nadend  une
EOMEMHALKMKY METANNHIALUMA NAHENK W PHUCYHKS MOMET ODECEYMTE XODOWHA KOMNPOMUCE GNA HEeKOTODEIX
KOMCTDRYELIMA.

8.3.9 PazoybnuEaHke M TpaBENeHWe

NuddepesyransHoe TpagnedMe QOesHs OuiTs CIPAHAYEHS 35 MEM PasNEHMen TONWWHE MEgE.
Tpebopavda onpegengte B 8.3.3.

8.3.10 ManneHan macka

Ha nopepxHOCTHEN  CTRYETYDAX  MUKQONONCCHOSCHE  NHHMA © ONPEOENEHHLIM - BOMHCBLIM
CONPOTHBNESHKMEM NMNAANEMEIA DEIWCT MOMET DACCMATEMBEATECA HAK rpanKUa cnof. MaroTosdrens nedaTHon
NNaTts ACMHEeH CNEedenyTs | 2apaqHes YyYecTk onpefenerise HoadpuUMenT:: BNMAHKA ANA KEMO0r0 THRA
NAasnNsHoOre Pe3rcTa W nNpegnarassol  ToNwuHs. 37W dasTops SygyT 238dceTs OT TONWMHE W
OW3NE KT PUHSCESR NPOHHUAEMOCTI NAANLHOMND DEIMCTA,

KonopsHee NoKpLITHA TAKHe Q0MHb DRTE YYTEHLI.

8.4 BnvanKe nghekToR NPH BLICOKKMY YacToOTax

MeyarHsie NNAaTs, KOTODEE BRINONHATEA © KOMTRONADY e BOMHOBLIM CONPOTHRENEHWEM, TOMHHE
CpiTe abconmoTHo Bes gedertos. MononbIcBadWe CTATUCTHWYECKOrD YNDaEneHdA nNpoueccomM - 370
ALOHOMAYECKOE CPEACTRC CHRCNBYEHHA CNAMEHHOMD CONTRETCTRYMIWLEND NOoaYKTA.

84.1 Megk

8.4.1.1 Obwee

MpUpoaa ¥ COCTOAHME MEaW [OCAMIEHHAA, NPOKATAHHAR, OTONCKEHMAR) ODHAILIBAKNT BMNHWAHWE HA
BOMHOBOE CONPOTHRNEHHE. ¥UNTRBAA ack-3phexTs NpK GoNee BRICOKKMY YacTOoTax, BaMHa NPOROAHMOCTE
nforo cnof. OTHOCHTeNsHS MMaakad NosegxHoCTE NEOTAHYTCMO nposoda mower cbecnesweaTts Gonee
BEICOKGE KAYECTRC pafoTel Npy DONEE BLICOKKY YACTOTAN.

8.4.1.2 Kondmrypauua nposogHUKa

MoBepxHOCTE MEOQHOM NPOBOOHVER CO CTODOHE HIONALWOHHCR NOQNCEKM HANGOTHE CNOPHOR Lem\ —
OURHE BANHLIA NnapameTp. Mpodune NONSDEYHOTS CEYEHUE [HANPKMED, TRANSLWMESMIHRN ONA BHYTDEHHHAX
Choes, NOOTRABNEHHEIR ONA  BHEWHMY CNoea) [posodudKka  Gyger endATE HA  pacnpejensyue
ANEKTOHYECKOrD NONA BOKPYT NDCBOAMAKS. MaroTOBMTENK NLITANTCA 0BeCcneddTe Npodidneg Kak siommo
Grse K NpaMoyTonEHoMyY, S TODR Y IYHIWIATE paboTy.

8.4.1.3 MNpokonk

Mpokonel 8 MEOH BBIIOBYT HETHNMYHLIE W HENPEOCKaIyeMBbIe OTPameHWA. JomsHbl NDHMEHRTECA
TpebopaHKua 8.4,

8.4.1.4 HexenateneHan megs

BrNIOYEHHA ME0K BOIASRCTRYIOT HA PACNDEAENSHWE INESKTPUYECKETO RONA NPORBNAACE MWIMEHSHHER
ANEKTRHYECKOMN OMHHbI.

§.4.1.5 TonwmHa megwn

MameHesde B TONWKHE NPOACOHUER BYOET MCTOMHUKOM HETANMYHLIN OTRAKEHWA W WAMEHHT BOMNHOROE
CONPOTHENEHKE.

8.4.1.6 MNogroToBKa NOBEPXHOCTH

OTHNOHEHWE OT CYLLECTEYVIOWENR TEXHONOMKE oOpatoTk Ponbid MOMET YMEHBWHTE NDPOYHOCTE Ha
OTPEIE, W MOE0e HIMEHEHME moTpeDyeT aHMMaTensHoro asanuaa. Mononsaoeadwe Qonsnt ¢ escom HTE
[OTHOCHTEMNEHEIM YONWHEHWEM NP paipeBE NPW BHCOKDHR TEMOEpaTYpe) ONA TOMCTOR MHOTOCACAHOR
MAaTel HMEET NPEHMYLLECTEDS N0 CRABHEHAID C MankM HTE.
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8.4.2 Nognoxea

8.4.2.1 OBwee

MecTHee 1 ohwve OederTsl M WK BAAARKE J0M#Hb GbiTh WISHTHOHUADOEIHE, & B OTHOWEHKMA WX
NEEANpUHATO ASHRCTRAE NO YCTRAHEHWR JadekToR.

8.4.2.2 OTHOCUTENLHAR AMINAKTPHYECKEAA NPOHHLAEMOCTE

Kax npasuno, onpegenfeTed npd 1 MU, W TREpOBIA OCHOBHOW CROWMCTRIA MATEDWAN NONHOCTEHY
JABMCKHT OT OTHOLWEHKA ADMADOBAHHA K CMONE ONA KOHEPETHOMD COCTaBa CNROWCTOND Matepuana. JocTynHkl
roadrikk, KOTORBIE JKCTRANCGMWDYIOT OTHOCHTENBHYKD SHINEKTDHYECKYIO NDOHKUAEMOCTE N0 YacToTe W
TeMneparype oo 1 M.

CrnegyeT oTMETHTE, Y4T0 BAMAHME OTHOCHTENBHON OMANEKTPMYeCKOR NPOHMUSEMOCTE HA BONHOBOE
CONPOTHEMNEHME YACTO AABLIWASTCA. OVHKLMA 3TOMD NAPAMETRE BO MHOMX QOCTYNHLIX MaTeMaTAYECKMy
dOpKyNax orpaHusreasT ero BNUAHKE.

B8.4.2.3 Tanredc yrna notepi

OUanekTpHUYECckMe  NOTEpH  NOQACKEKW  BIAWAKT H3 28 MNPAMEHEMHE NPM  BLICOKMX  4acToTax,
Kepasmr4eckmid MaTepran HMeeT BLiCORYID0 CTHOCHTENLHYK QHINEETDHHECEY0 NPOHWUAEMOCTE, HO Manoie
NOTERK JENa0T Gro NEUIoOOHEIM GNA OTAeNEHES NEHMEHEHAR.

8.4.2.4 MNocTagka cNOWCTOrD MaTepUana

MocTapwrky cnoncToro Mateprana OyoyT NOCTOAHHS NpECCOBaTe CBOK NPOOYKUMIO DO OOHOMY M
Tory Me cTadpapTy. Mobble HIMEHEHWMA B THNAX CTERNOTEAHA MNK CHCTEMAX WNH TANAX SMOMB J0MHHG
NEESBEADHTENEHE COCYKQATECA C HAFOTOBWTEMNEM NEYATHE MNATE W NPOEKTHPOBLLAKOA.

LDonyck OTHOCHTENLHOR OHINEKTPHYECKOR NPOHMUASMOCTI, KAk NDaBHNG, HaBXCOWTCA B Npegenas +
0,15, Qonyce no TonwWee sMatepwana — £ 10 %, H0 NoOBTORREMOCTE COrMacoBamHHoR CTRYETYDbB MOET
NoTRPebosaTE HAMHOMD BONee YK AoNYCKoR,

B8.4.2.5 MNpenper

Yrofel YNPaEnaTe PACCTOAHHEM MO OCH £ Mesdy NPOBOOHWKaMK, TOHEAE CNOWCTEIA MaTtepuan
OOMHEH WCNoNEICEATECA B NEEANIHTEHKA K Npenpery. TaM, rae WononNeayeTcA NEenper, HYMHD OTMETHTL,
YTO BLITEABMEHHLIE MEQHLIE NPOBOAHMEK BNEYATAOTCA B NPeNper BO BPEMS NPECCOBAHKA MAFCTOBRMTENEM
NEYaTHOA MNaTel.

ATO YMEHEWEHWE TONWHHE CRPECCOBIHHOND OCHOBAHWA JCNMHO ObiTe YHTEHO NPH BEYHCTIEHWR
CACCTOAHWA MENKOY NPOBOOHKEAMK M BYOET J88MCETL:

= OT WHPKHHE NDOBOOHKAES,

- OT TONWMHEHE ME0K;

- 6T COQER®AHWA CMONLI B NPENPETE !

= OT THNa CNoA.

8.4.2.6 BEmoyeHnA

MpoEOOAWKE BEMNKYEHKA 8 CHROACTOM MATEPWANS HYHHD DACCMATDHEATE Eak aHEMGNATENbHYK
MBI,

Henposo4suwKe BEMIOYEHHA MIMEHAT OTHOCHTENLHYID GUINEKT PRYECKYI0 NEOHHLAEMOCTe NOGNOMEA, H
Wx HpdoekT GYOeT 3aBUCETE OT DAcnNonOMEHHA, DAZMERE W NPOTRMEHHOCTH.

B8.4.2.T MNycroTel

ATOT THN AedrekTa BMECTE © DACCNOBEHWEM W TDELWMHAMK HIMEHAT OTHOCHTENLHYKD JHINEKT DHHECHYH
MEOHHUUAEMOCTE B CTENEHK, ONDEQEneHHOE PacnonescHHen, PaisMepo ¥ NPOTAMGHHOCTE. JTOT THN
gedekTa He DyOeT TaKKM HE CepLEdHLIM Kak AederT Mead nogobHoro paaMepa.

B8.4.2.8 MNacTHYHOCTEL W COOBPMAHKME CMOMLI

CBSHCTBA CMONLI BYOYT MMETE BAWAHWE HA padoTy NedaTHol nnate. OgHaxOs OXapakTepuasnas,
BOAMOMHO YHECTE 3TH CBORCTEA. WArOTOBWTENK MaTEpHanos nNOoSNoMKM  MCNbITEEOT  HEeBonsW Y
TOYAHOCTE B NPOMIEOSCTES OOMOCIOWHON CTEENOTEaHK. Bonee WECcTHHR KOHTPONE ToMwHHe: (10 %) MoxeT
GbiTh OOCTHIHYT, HCNONBE3YA OTOEMNLHEBE CHROM C© MEHBbLUWA KONWYECTEOM CMONB B CTpYRTYpe, Gel
YEYOWEHHE KAYECTEa NpoaykTa. Xota we TpebyeTcA HWeakkx JaTpar, Gones BLICOKD® COOTHOLEHWE
cTekno/caona obecnequaacT Bones BelCOKYH OTHOCUTENBHYES QUANEKTREHUYECEY IO NDCHALAEMOCTh.

8.5 OnKcanHe JaHHixX

8.5.1 Twn ganHeix CATP

Bee fgadHsIe ANA NPOSKTOBE NA&T ¢ HKOMTDONADYEMbIM  BOMNHOBEIM  CONPOTHBMEHWEM  O0MMHBI
NaCTABNATECA B UMdpoRol Gopme. TpebyIioTCA, KAk MAHMMYM, dains & oprate «Gerbers, Ho aline B
dropmarte IEC 61182-1 aansotcs npegnodTHTeNEHEMA,

8.5.2 Murepdeic 3aKaiymea

HY7o6ul rapaHTMpOoBETE TEXHONOMAYHLE NPOBKT. NPOSKTMPOBLLMEN O0MKHE © caMore  Hadana
COTOYAHMYATE © WITOTOBMTENEM NeYaTHel 0NaT 4 NOCTABWWkonM  Martepwanos. Boe npoBOOHMEK
KOMTROMHEYEMONS BONHOBOMD CONPOTABMNEHMA O0MHHE OblTe MASHTHEMLHPOBAHE, HCNONBIYA OTOENLHBIE
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KoOsl anepTypel. TapameTpel W WX JONYCTHMEA CTENEH: MIMEHEHMWS JO0NHHE BelTe ONgegensHs u
COTMACORAMEI

8.5.3 Npegenk MoaWduEaunn CAM

Ha paccMoTpeHKK.

9 UcneiTanue meTogom pedhNEKTOMETPHM BO BpeMeHHOn obnactu (TDR)

MeononsayemMblit METOQ HCNBITAHME 3E1V- B cooTeaToTavM © |[EC 6118%-3,

9.1 OGocHOBAHMWE

9.1.1 Meron Bribopa TDR

MeTod TeCTHROBIHKWA MNpHd  NOMOWH  pednesToMeTDMK  BO BpeMeHddod  ofnacti (TDR)  aro
PEKOMEHIYEMEN METOD TECTHROBAHMA MNEYATHRIX MAAT C KOHTRONWDYEMEIM BONMOSEM COMPOTHAMEHAEM.
ATO NOIBONRET MIMEDATL HIMEHEHWA BONHOBOTS CONPOTHMENEHWA BOCAE MHHMKA NpH TECTHROSAHKK.
Mmnynes ¢ Maned BpemesesM HADACTAHWA MOogendpyeT pabodde dmMnynecel SLICTROR NOrdEd B8
pyHEUMOHANEHOM  HCnuITadKY. Tioboe oTpaMeHHDE HANPAEEHKE YEAILIBAET WIMEHEHWE B BOMHOSOoM
CONPOTHANESHKM M MOHMET MCNONEICBATECA ONA BulMUCNEHHA BONHOBOMD CONPOTHENEHHA FMHMA

AHANUIATORE CETH, KOTOPLIE WCNOMNEIYVIT NpH TECTAROBAHWME B YACTOTHOR ObMacTH, MOryT Taoue
MNOKA3ATE MAMEHEHKA BONHOBOID CONPOTHBNEHKS BACNE MAHKK, MCNONLAYR MeTCAs oGpaboTes ywdpoporo
cirdana (ofpatHoe npecbpazopadue Dypee). ITH HHCTRYMEHTRl ABNAINTCA NPHEMAEMOA ANBTERHATHEOR
TOR, HO, K3E NpABKND, OHA CTOAT JOROKE.

Opyrde MCnonbayeMee MeTo0k, TAKME KaK NOLroTORKS MUEDCWNMG0S ¥ TECTUDOBAHWME EMEOCTI NNAT,
HEMEDAIDT TONBED HEKOTODLIE NARAMETDE, BAMAIOLME HA BONHOB0E CONPOTHENEHUE NNaTel. O K TaKe He
MOrYT NOKAIATE NOKANEHOE MIMEHEHAS B BONMOB0M CONPOTHEMSHWA ONHHE.
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MpanoxeHne A
(CnpanoJYHoe)

EOWHHWULL, CHMBONLI ¥ TEPMHHONOTWA

KM {CMOS) ~ EOMMMTEMEHTAPHEIR METAMNOOKCHIHEIA NONYNEOBOIHKE,
DIF - DIP-ropnye;

SCH (ECL) ~ AMHTTEQHO-CEAZEHHAA MOrMKa;

SMH (EMI) ~ INEKTPOMATHMTHOS BOIMYLLIGH W,

FR-4 ~ CTEKNOTEKCTONMT Ha CCHORE INOKCAOHON CMOMNkI;

WC (12 = HHTErpankLHas CXema;

TIM (ST = TEXHOMNOMAA NOBEREHOCTHOMD MOKTaMA,

Tan{~} = TAHMEHC YINa NoTEPh,

PEP (TDR): — padNeKTOMETPHA B0 BpEMeHHol obnacTu;

T, — NOMNHOE BReMA 3806 PHKK PACNPOCTPAHEHAA NHHKK NEpEIaq;
Tha — BPEMA JAGEPHEM PACNPOCTRAHEHWA Ha ESUHHLY ONHHEL

TR = 10 = 80 % pperA Nepexoda HanpaxeHns (MpoHT “nd cnag),
TTN{TTL} ~ TOAHIMCTORHO-TEaHIWCTORHAA NOrdEa;

Zs = BONHOBOE CONDOTHENSHKE NMHAK {HEHAMPYHEHHDR ],

Ly — BONHOBOE COMNPOTHRNEHKE NMWHAK {HAMPYREHHOH);

= OTHOCATENEHAA QUANEKTRIYECKaA NPOHWUaeEMOCTE,
~ APHEETHEHAR OTHOCUTENEHAA AHINSKTPHYECKaA NDOHMUAEMOCTE,

HASL = HAHBCEHKWE NPUNoR C NPAMEHEHMEM NOLAYEro BOagYXa,

32

FOCT rocCTIEC 61188-1-2-2013 Crpatuua: 38/40

G ((H]|idl GostExpert.ru


http://GostExpert.ru/gost/gost-61188-1-2-2013
http://GostExpert.ru
http://GostExpert.ru

rocT IEC 61188-1-2—2013

Mpunoxerke A
(cnpapoYyHo)

CeegeHHe 0 COOTEETCTBMM MEXrocyQapcTBeHHOro
CTaHOapTa CChINOYHOMY MEXOYHapOoAHOMY CTaHOapTy

Taénuwua JA

DOoIHaYEHNe ¥ HEMMEHOBAHNE CTEREHE DHOaHE~EHME M HANMEHOBOHWD
CORMOHHDTD MetHOYWHEDOOHDD R COOTHETCTEVHILLBTID
CTaHOdpTa MIEHIOTY O apCTEEHHDIM CTaHOdpTd
IEC ~ 61183-3:1997  Memosnl DT FOGT IEC 61189-3-2013 MeTos! MenbraHui
HONEITaHKWK INEKTRHYECKMX

ANEKTRMHECKAX MATEDHUANOE, NEYATHLIX NNAT M
OPYIHX CTRYKTYE MENMCOSAMHEHKEA M NeYaTHEIX
vanos., HYacTe 3. MeTogel  WCnBITaHWA
MATEDHANCE ONA CTRYKTYD MEMCOSTMHEHEA
iNedaTHeIX Nnat)

MATELKANCE, MEYaTHbiXx NNat
OpYrdE CTOYETYD MEKCOSIMHEHHA
W NedaTtHelx yanos. “YacTe 3.
MeToobl MCNLITAHKWA MaTepuanos
ONA  CTPYKTYD  MESCOEDMHEH KR
{Ne4aTHelx Nnart}
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YOK 621.3.0458.75.006.5354 MKEC 31.180 o7

Knio4epwe CcNoBa. BONHOBO0E CONPOTHBNEHWE, MEYaTHBIE MNaTol, NEPEKPECTHLIE NOMEsd, YDOBeHE
NOMEXOYCTORHWBOCTH,  TPABNEHWE, TecT-Kynod, MPOekTHaHan  OTHOCWTENEHAA  JWanekTprEeckas
NoOHKRUaEMOCTE.

Mognucass 8 nevars 05,11 2014, Gopuar G0xB4 .
Won, nad. n. 4,65, Tupas 33 aua. 3ax. 4481,

MogroToenaqdo HE oocHOoEE EI]'IE'HTFIDHHHI;'I BEPCHHA, I'IPE.'.'II'.'IETaEﬂE'HHElﬁ FIE![.'IHEDT'-IHHDM CTaHnaprTa

DY «CTAHOARTAHDOPM

123995 Mockza, MpaHaTHER nep.. 4.
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