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MNpeaucnoewne

LlenK, ocHOBHLIE NPUHLKWNL W SCHOBHOR NOPAZOK NPCBEOEHWA paboT No MeMrocylapcTesHHoNR CTau-
OapTHaauKy yeTaseeneHsl B NOCT 1.0—20M5 «MesrocypapeTeeHHas CHCTEME CTAHAEDTHIAWNY, OCHOBHbIE
nonckeHdss W TOCT 1.2—2015 «MewrocyoapcTeEeHHaA cHCTEMa CTaRaapTH3aUHK. CTandapTel Mesrocydap-
CTEEHHEIE, NPABKMNE K PEEOMEHTALMK Mo MEXTOCYLAPCTEEHHON cTakaapTHIauwn. MNpaerna paspaboTes, NEw-
HATHA, OOHORNEHHA W OTMEHE D

CoeaecHWA o cCTaHgapTe

1 NOOQroOTOBNEH TegepanbHbl FOCYZAPCTESHHEIM YHUTADHBIM NpegnpaATHes «BoepoccHBCKHA
HAYYHO-MCCNBA0BATENECEMA  MHCTATYT CTAHOapTHIAUMA KW CEpPTHOMEAUMKM B MESWKHOCTROEHMAR  (D¥T
aBHHMHWHMALLY ) Ha ockoBE COBCTEEHHOM NEPEBOOA Ha PYCCKHA R3bIK AHINORIYHCHR BEDCHIM QORYMEHTA, YEa-
AAHHOTS B NYHKTE S

2 BHECEH Me®rocyaapcTEeHHbIM TEXHHYECKHM KOMUTETOM MO CTaHgapTHIauqe MTE 441 aHaxoTex-
MO 2

3 NPHUHAT MexrocyaapCcTEEHHE M COBETOM N0 CTAHSADTHIALMM, METLONOMAK W CEpTHOMEALMA (NPOTO-
Kon o7 A0 asrycta 2017 ¢ Na 102-01)

33 NPpHUHATHE NPOroNaCoBaAnI:

KoaTkoe HAMMEHDEEH HE CTPHHE F:L'A,U_ CTPpEH CG:}.‘JHL..IE!'IHUE HAAMEROBIRBE HAUNOHENEHOND DRPraEg
no ME {HCO 3188} 009 —97 e ME (G0 3166) 00487 No STEHGEFTHIALHH

Benapyce BY lNoccraspapt PecryBnwsr Benapyck

Kuprazas KG Kegreizcrangapt

Pocous RU Pococrangapr

Tag#nencTaq TJ TapsnecTaHaapT

YabawicTan L Yacrangapr

YepauHa (B MuHakaHOMpazBHTIA YEpanim

4 Mperazom GegepanbHorD aredToTEa NO TEXHWYECKOMY PEMYyNMpOBaHHI0 ¥ METPONOrHK oT 23 HoaGpA
2017 r. Ne 1822-cT mewrocygapcreeHHein crasgapt FMOCT IECTS 62607-2-1—2017 spegeH 8 QEACTEME B
KAHECTEE HAUMOHANEHOMS cTangapTa Pocckickoh Segepauku © 1 cedTagps 2018 ¢

o HacToAwWA CTaKdapT MOERTHYEH MEROyHapoaQHoMy Jokymenty IECTS 62607-2-1:2012 «Mpowaeag-
CTED HAHOTERHOMOMMYECKOE . KOHTDONE OCHOBHLIX XApakTeplcTiE, HYacTe 2-1. MaTeprant 43 yrnepogHsIx Hae-
HOTpYEoK. Conpotvanedne nnedsrs [«MNanomanufacturing — Key control characteristics — Part 2-1. Carbon
nanotube materials — Film resistances, 1DT)

HavMeHoBaHne HACTORWEND CTAHOAPTa W3IMEHEHO OTHOCHTEMEHD HAHMEHOBIHWA YEABAHHOMD MEaNIy-
HAPDOHOND DOEYMEHTA ONA NPUBSdEHMA B coOTRETCTEME C TOCT 1.5 {nogpaagen 3.8).

MexgyHapoaHeld JoKYMEeHT pa3patoTad TEXHWYSCKHM HOMWTETOM Mo cTadfapThaadud [SWTC 229
aHauoTeExHoNords MexgyHapodHon 0prasdIaUxMe No cTakJapTraad9e (150),

HacToAwmiA cTaugapT NoaroToaneHs Ha ocHopa npusesednA TOCT P 56185—2014/IEC/TS B2607-2-1:2012

& BBEJEH BEMNEPBLIE

* MNpueazom TegapansHOrD ArEHTCTEE NO TEXHWHSBECHOMY DEMYNWPOEEHME W MaTponore ot 23 wosbpR 2017
M 1822-c7 MOCT P BE180—2M4NECITS B2G0T-2-1:2012 ormenan ¢ 1 cantsbpn 2018 .
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Huhopsauud of UIMEHEHUAY ¥ RSCTDSWEMY crmasdapmy nyBnukyemca 6 exe20duos uxpopmadu-
OHHOM Frasameans v HaluoraneHble cmaddapmers (M0 COCmoaHwo Ha T areapa merywieso 2oda), a mexcm
uaMeHEHUL U NoADasor — & SNEeMECAYHOM UHEODMALUMHHOK Yradamans «HalyuonansHeg cmandapmedy,
B cnydas nepecMoiripd [FaMessl) Uil omdersl HAcogwesD cmakdapina coomaamomayiailes yaadomne:
wua Gydem onyBnuroeanD 8 EMEMeCAYHOM UHGOMELLIDHNOM yaazamene «HayuoHansHbie crmandaimb b,
Coomaememeyioas irhopMayus, yeadormeq e U Mekcmsl DATMELEKNCR Makwe & usdbopaaiyucHHol
cucmese cOWean NoNE20EaHLA — Ha aduuyuanbHoM calime PedepansHasD a2ERMemMEs N0 MEXHLUYECHOMY
DESYILGOEIHIT U Memponoaul & camu Mimeaprom [www.gostri)

@ CrampapThHgopm, 2017

B PoccHdckol Pedepauki HACTOAWMWA CTARAAPT HE MOHeT GbiTh NOAHICTER WNW YACTHYHE BOCMHPOKI-

BE0EH, TMDAKMOOBAH W DACNPOCTPaAKEH B KAHECTEE OHUKANEHOMD Hagakua Gaa paipelwerna GegopankHoro
AreHTCTEA N0 TEXHUHECKOMY PEMYMMDOBAHKIO M METPOMOMK
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BeegeHue

B HacTosWes BOEMA CYLWECTEYIOT OB3 OCHOBHEIX HANDABNEHWA B WIrGTOBNSHWM HOBLIX MaTeépWanos,
BEMKO4aA NDOHIBCOCTED YTNEPOAH X HAHOTEYEOK, CYHETOM WX NOCNEOVIoWErD NPHMEHEHNA B KAYSCTEE,

aj NPoE0JHHEOBEE KOMMIOIHLWOHHLIX M3TEpHanos B QUCNNEnx C NONeB0R IMUCCHER, NADEWK JWUCnneds,
MedaTHoH INEKTPOHKER,

b) HAROKOMNOIWLMOHHEBIX MATEDHANCE C O0COGEHHBIME MEXAHWYECKAMKY CROECTEAMK [HANPUMED, NOKa-
IATENM NPEaEna NPOYHOCTH M MOQYNA YNDYICCTH NPA PACTREGHRN ¥ HHX JHaYHMTENLHG Buille, Hei ¥ 0GhIMHBIX
MaTEDHANOR).

HacToAWWA CTaH4APT PAcNpOCTRPAHASTCR HE MaTepHan: M3 yIMepoaHsE HAHCTPYGOoK, NpHMEHASMEIE B
ESUECTOE NPORGHMEDBLIX KOMMIOIMUHOHHLIX MATERKANOR [CM. 3)] B ANEKTRPOHHOR NEOMBILLNEHHOCTH.

BoamowmHOCTE ONPEJenTs ANSKTRHUYECKAE XaPaKTEpPUCTUEN MATEPKANoR W3 YINepodHsx HaHoTpybox
HMEET BAMHOE IHAYEHHE KaK ONA HAMOTOBWTENER, Tak ¥ onAa notpedurenad. 0nAa aTix uenei gormkHs bl Te
¥CTAHOBNEHE CTAHGAPTHLIE METOObI MIMEDEHWA.

B HacToAwWes CTaHgapTe YoTaHoBMEHE METOOLL MIMEDEHWA ONA ONpedensHin INeKTRHYECEME Xapak-
TEQWCTHE MaTEpWanos U3 YINepoqHes HaHoTEYEOK, KOTOPBIE MOWHO MOHMEHATE W GNA NPOBCOHHEDBEE KoM=
NOIMUACHHBIX MAaTEpHance,
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M E T O C Y 0o APCTUBETUHUH HBbB H C T A HOAZPT

MpoWaIEoOCTED HAHOTEXHOMOTHYSCKOR

KOHTPONE OCHOBHBEIX XAPAKTEPMCTHWK
YacTe 2-1

Matepuvani M2 YyrepoaHsiX HaHOTPYSoK.
MeTonk onpedeneHiA NOBEPXHOCTHOMD CONPOTABMAEHKA

Nanomanufaciunng. Key confrol characienstics. Part 2-1. Carbon nanctubes matarials.
Methads of delarmining the sheel resistance

HOara egegexuns — 2018—05—01

1 OBnacTe NpUMEHEHWA

HacToRWWA CTaMaapT ABNASTCA YAcTh0 Cepud cravgaptoe IEC 62607 4 yCTAHARNWEIET METOD
HIMEDEHME ONa ONpeqenaHud MoBepXHOCTHOM CONPOTHAMNEHMA MATEPWANoa W3 YIMepoouks HaHoTpyEok
(YHT). [NprmeHEHEe YoTAHOBNEHMHBIX B HBCTOAWEM CTaKJapTe MEeToOos N038cnuT  noTpebuTenio
CONOCTARMNATE PEAYNETATE WIMEDEHWA INEKTPMYECKMY XADAKTEDMCTHE MaTepWanos w3z YHT paanuudubix
NAapTWH, MOCTABNASMBIY COHWM WM HECKONLEAMKA WArOTOBWTENAMK, 4 BeDADATE MATEDWAN, MNDHIo0HER
ONA MAFOTOBNEHWA KOHEYHON NPoOyEUMyd. KOpDenauMa sesny aHaYeHHAMN XApakTeDUCTHE, NONYYeHHRIX ©
NOMOLED BEHHEIX METOOOE, W IHAYEHWAMN COOTEETCTEYIOWKY XapakTepucTy MaTepuancs na YHT ponmsaa
BklTh YCTAMOANEHA B CTAMAADTAX MM TEXHWYECKMX YCROBWAX HA KOHEPETHEE BUOkl YHT.

Mpsstep NPAKTAYECKOND NPUBMEHEHKS YCTAHORNEHHEIX B HACTOALEM CTAMLADTE METOOOE MIMEDEHHA
NPMBEOEH B CNOABOHHOM MPWMNOHEHAA A,

2 TepmHHbI, onpegeneHMn, 0BoZHAMEHWA W COKPALLEHMA

TepMuHoNOrMD B 0GNacTe HaHoTexHonorkihn pazpabateieanwt 8 ObbaduHeHHoR paGodel rpynne 1
(CPT 1) ISOTC 229 eHanorexsonoris W IECTC 113 «CrangapTHIanua HaHOTEXHONOMA BNA anekTpoTex-
HMHECKOW, INEKTDOHHONR NROOYKLWA W cicTemMs. CTAMgapTel HA TEDMHHLE KW ONDEgeneHHs B 0GNacTd HaMo-
TEXHOROrMA onNyDnUEceaHel B BROE 0TAeNsHEX YacTel [S0TS 80004 . B HacToAweM CTaMaapTe NpuMeHsHE
TEPMKMHE W OTIDEIENSHWA WA ONYSNHKOBAHHBIX YacTed |SOTS 80004 ¥ HayYHol NMTepaTypkl.

2.1 Tepmuribl ¥ onpegeneHna

B HacToAWEeM CTAaHIAPTE NPUMEHEHE CREIVIOWHE TePMEHE © COOTEETCTEYRILLMME ONPEOenaHWARMNA;
2.1

OAHOCTEHHAA yrnepoaHan Hamorpybka; OYHT (single-wall carbon nanotube): YrnepogHaa HaHoTpyb-
Ka, COCTORALLEA M3 OOHOTD LMNHHADHHECKONS CNoA rpadreHa.

Mpumeganne — Crpyrrypy OYHT MoMHD NPEICTAENTE B BHOS NHCTE rpadheHs, CEapHYTON B LHNMHORMYS SR
COTOEYED CTRYKTYPY.

[IS0/TS 80004-3:2010, crates 4.4]

Wanauue oduHansHoR
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MHOTOCTEHHAA YrNepoaHan MadoTpydxa; MYHT (multiwall carbon nanctube): Yrnepograa sawotpyi-
K&, COCTOALLEA W BNOHEHHBIX O0YTr B Spyra KOHUSHTRAYCCHHXY MMH NMOHYTH KOHUEHTRHYECEMX Cnoas FDEEF-EHE [
MEECTNCEERIMH PACCTOAHHAMK, SHANOTAYHEIMIA MERCIOEBLIM DACCTORHMAM B rpadiuTe.

MpumedaHune — MYHT npegcragnzer cobon MHORECTED BENOEEHHEY 0T B SPYTE COHOCTEHHEY YTIEROOHE X

HEHOTPYEDE UMNHHSPMHECKOR GOpMEl B CNyHas Manom JHEMeTpa i CTPEMALLMXER K MHOrDYIONsHOMY CEHSHAK N9 MEpE
YEEMNAYSHAR SHaMeTpa.

[ISNTS 80004-3:2010. cTaten 4.4]

2.1.3 nnenka wa YHT [CNT film): Mneska w3 OYHT whanm MYHT, nony4eHHan HEpaipywuakiEme Me-
TOOAMH, HANPHUMED METOA0M BAKYYMHOA PUNETDAUWA 4 OD. [CM. PUCYHOK T).

2.1.4 nopepXHoCTHO® CONpOTHBRaHWE NReHKK K, (sheset resistance, K.} BenkykHa conpoTHUBNEHWA
FIMEHKA, HMEILLEN DABHOMEDHYID HOMWHANLHYI TOMWLEHY.

MpuMEYEHAA

1 3Ha4EHME NOSEPXHOCTHOND CONPOTHENEHHA A, OEYMEPHEIX (X-)| MNEH0E, AMEOWAN NEAMOYTONEHYID ©opay
(hopry NerTel, cnpegensaT no dopmyne B, = B (Liw), e B — sHasedne conpotwangana (R = U, L — pactTonHae
MEHOY COCEOHMMME 20HOSMH, PRCNONOHEHHEME TARENNENEHD W NPAMEHASMEIME ONR KIMEDEHWA HaNpA#aHarsE, U0 w —
OAWHE 3THX 30HDO0E [SNWHE 30HADE CODTHETCTEWET WHPHMHE WaseprResorn obpasua) JnesTpr-4sckrE Tok | gonsad
NooTEXATE BAOMNL, 3 HE NEQNEHOAKYTRDHO noeepeHocT abpaua (ow. pucysor 4). CoomHoweHme L'w — COOTHOWEHWE
CTOROH MOSEpXHOCTY kamepseorn ofpaaua. Ons uenel HAGTORWErD CTAHOADTE SOHHALE MAMEDEHWA NOBERXHOCTHOM
CONPOTHENEHAR NNEHOK R, Gy0eT Scipameda 8 omax, O, © yHeToM COOTHOWEHKA Liw.

2 Cmi. Bubnwar padhuo [1]1—[4]-

2.1.5 ponLT-aMnepHan XapakTepucTvia (-V characteristic). 3apMCHMOCTE ANEKTPUHECKOND HanDAKE-
HHA OT INeKTPWHECKORD TOKE, NPEOCTABNEMHAR B BUOE SHATEAMMEl WK rpadiEa.

2.1.6 YyeThipeXaoHO0BLIH MeTOq HAMepeHKA (4-probe measurement). MeTod HEIMEpERKA YEENBHOMD aNex-
TPMHECKOTO CONPOTHENEHWA MATEPHANA, B KOTOPOM CONPOTHRMSHKA J0MO0S HE BNAAKT Ha TOHHOCTE WAMEDEHAR,

MpumedaHwe — Mergn ocHOBAEM HA MAMSPEHAM HANDAMEHKA MEXDY OBYMA BHYTPEHHUMA 30HOAMA NMPK Npo-
NMyCEEHMW SNEKTPWHECKDID TOKE ONPEOSNEHH0A BENWHWHEl Y8pE3 NBE BHELWHWE 30H03 W EbIMWCHEHWA YOSNEHDM 3Mek-
TEMHECKDMT CONPOTHENSHMA. 30HOB DML GEITe paIMeWeHsl HE NOSEPEHOCTH MCNETYEMoro obpaiua snons npRMoR
MiEHK K. KpoMe 1O, CRESyET YHUTEBETE, 470 HA PEIYNLTATE HAMBDEHHA MOMYT BNMATE DA3MERsl 1 dopsa obpaaga 3], [4].

2.1.7 veThipexanekTpoadkiA MEeToS HaMepeHda (4-wire measurement): THD HeTePEeX30oHACBEOTS
METOOA Hameperna (2.1.6), B KOTOPOM B ES4ECTEE A0HOS NEHMERSIOT NPOEONOHHEIR 2MeKTROO.

218 4eTepeXTodYeUuHLIN MaToq daMepeHdn (4-point measurement) TUN YeTeIpEXICHOOBIID METOOa
HaMEREHAA [2.1.6), B KOTOPOM B KAYECTRE 10HOE NPUMEHSRIOT NPOBONOYHLIN ANBKTPOL, C 30CTREHHEIM KOHLEOM
(TOWEHHBIA 30HT).

r PAMEYHEHWME — I‘-il':"'!l'I:|IFG:l:Tl:|"-|E'-IHI:|II.-'I MBTOO NPEMEHAKNT 4IA I-'IE:MEFEHHI:'I MOB2DEKHICTHAND COMDOTHEMEHRA
MN2HIE, WEDHHA S0ToPEX NPESbIWGET PaCCTIRHARE MEHDY J0HOAMKA.

2.2 OBozHaYeHHA W COKpalleHMA

Ok (DMF) — gumeTindoptanag;

OxX3 (DCE) — guxnopataH-,

Negd (PYDF) — nondedyundendTopu|a;
T (THF) — TeTpardapodypan.

3 Nogrotoeka obBpazuoe

3.1 Obuwme TpeSoaaHKA

Dbpasyasmy 0NA MCNBTaHWR ABRNAIOTCA MaTepMans Ma ¥HT [OHOCTEHHEN YINepodHbLiE HAHOTRYEDK
(OWHT) Nk MHOMOCTEHHEER YIMepogHex HadoTpybox (MYHT)] 8 ange nnewok (ganee — YHT-nnerkn) nM
FEaHyn, WAraTORNEHHES W3 nopowrscbpasHeix Martepdancea [3], [6]. PekoMerayeTcA B kadectee obpaiuoe
NpriMedATE YHT-nneHsa, Tak KaK npy Mcnonb3osasyyd obpaiuos 8 BHge TRaHyn BOIMOMHO BOIHNKHOBEHHE
OeopMaUKk W HIMeHeHWA ceolcTe ¥HT.

Obpasysl QorsHL NPEACTARNATE COD0N MNEHKY PARHOMEDHOA TONWWHBE M MMETE AOCTATOYHYK ONA Bhi-
NONHEHRA MAMEDEHKR NNOWaGE NOBEDXHOCTA (CK. 3.3). Ons nonydedus YHT-mne ok papHoMeDHOK TONWWHB

2
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CMEoVET NPUMEHATE COOTEBETCTEYIOWMA JUCNEPraTop M MCNoNB30BATE YOTAHORNEHHOE B 3.3 KONAYECTR0 Ma-
Tepuana Wa YHT (OYHT wna MYHT).

JomyckaeTesd MArcTapNHeEaTe 0BpaiUsl 8 BrOe ¥YHT-NNeHos, e ks Gopmy NedTe (Qanee — YHT-
MEHTEI].

3.2 Matepsans

3121 Marepuanii Ma yrmepogHbIX HAHoTpyDoK

Ina npoEegEHHA MCNETaAHKWA 060aIUE WATCTARNMBEaKT “a marepyanca ua YHT (OYHT wnu M¥HT), ke
NOGNesauMy QononHUuTeneRol chpadoTre.

3.2.2 Oucnepraropki

Ina warcToRMeHHA 0Bpa3yoa B Ka4ecTEE gucnepratopa npkmesanT TP, DonyckaeTon NpUMEHATE 4py-
rie gucnepratopel. OMS, aTunoBeIA cndpT Nk 1.2-guxnopatas (1.2-0X3) [7], [B].

Mpedmywectea T

= NOMYHEHHE CYCTIEHIWIA C PARHOMEDHD pachpeldeneiHeME YHT;

- BMMHAMWIALWA NoBpewaeHni nopapXHocTH YHT 8o apema obpadoTEd yNbTRAIEYKOM,

= MErkoe yganesde nocne MopMUDoBaHnA NEHKNA.

C UENbD MAHKMHAILAA 33rpAIHedil YHT cnedyeT NpumMeHaTs JUCNepraTopsl © COGepmaHnass ooHOB-
HOMD BELWECTREA HE smeHae 99 8 5%,

PeaynbTaThl CRABKEMWA CEOMCTE JMCNepraropon Npw NoaroToeke 0bpasyos NpHeefeHs B Tabnuye A 1
NpHUNoEEHKS A,

1.3 NonyyeHue YHT-nneHok

CHa4ana oCylUecTanAT Npolect JMCNepMPOBRaHUA. NOMEeLwamnT 2 Mr Matepsana vz YHT (OYHT wni
M¥HT) & 20 smn TIMP W npoeogAT 0SpaboTey yNETRAIEYKOM (B YNETPAIEYKOBEOH BAHHE, YACTOTA YNLTREIBYKS —
40 W) B Tedarde 30 My, NpY TeMmepatype 25 "C. MonydesHyio JHCNapcHyd CUCTeMY (CYCNEHIWIo) B NpM-
Gope BakyyMHOM GUNETpoaaHKs NponyokaeT Yepea mesbpany na NMBOP arameTpon 25 MM ¥ paaMepami
nop He Gonee 220 Hu. OOHA30BABWYKICSE Ha NOBEDXKHOCTH MEMODaHE TOHKYRD MNEHKY BbICYLHEIIOT B TEHEHNE
12 4 npw Temnepatype 80 °C. Monydennan YHT-nneHka gormsHa nseTe hopmy Kpyra JHaMEeTROM HE MEHEE
18 wM W TONWKMHEDA 30 MEM C OTENOHEHAEM £ T MM (oM. A2 W A3 NpunokedA A). Ha prcyske 1 npeqctas-
Nex NpoYece nonyqesus YHT-NneHo.

CipafoTka
YMETRAIEYROM

—_—

Marepwan w3 ¥HT & TMd

a8 — MHIRCE QECNEPrADDESH A
& — nprbop BakyyEHEID QWNSTOOSAHKE,
¢ =— ¥YHT-nneHka

Pucyroe 1 — MNpougcs nony=aHns YHT-nnesos

3.4 NonyyeHne YHT-nent

Ma YHT-nneskk © MROMOWEK AHTHCTATHYECKOND PEEYIWEND HHCTRYMENTa BwpedainT YHT-nedTy
paaMepoM oT 1 00 2 MM WHpHoE 1 okono 10 MM anaHoE.
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4 Metogkl MamepeHni

4.1 YeThipexTodeuHbii METOO HIMEPeHWA

4.1.1 ¥cnoewa npoBeaeHKA KIMeDEHHA

B npouecce NogroToEkH 0bpasyos M NpoBedeiug MIMepetdid DomnwHe: ObiTh oBecneHeibl YoNoRKA, Co-
KpaHAnwWe fopMy W NNOCKOCTHOCTE ¥ HT-nneHoK.

4.1.2 MNpoeepgeHne HaMepeHKA

MamMepeHnA BEINCMAHAKDT © NOMOWLID YCTAHOBKK C HIMEDWTENBEHOA YeThliDEXI0OHOOBON ronoaKoi. Kane-
PATENLHAR YCTAHOBKA O0MeHA SeiTh aTTECTOBAHA MNW NOBEPEHA B yoTaKoaNEHHoM NopAgEe. ONA naMepaH«A
HANPAMEHAR NRAMEHRINT NPUE0D C BRCOKMM IHAYSHWEM NONHCTD BXOOROMD CONPOTHENEHHA.

CxemMa HIMEDWTENBLHON YCTAHOBEW W pOoTorpadya MIMEDHTENEHOR YEThIDEXI0HMI0BON MONOBKK Nped-
CTABMNEHE HA DWCYHKE 2. HeTeIpex30MI08aA KIMEDWMTENLHARA FONOBKE JOMNHHA HMETE YETLIDE OOMHARKGBRIK TO-
YEYHE 30HA3, HATOTORNEHHEX WA METANNOE NNATHHOBOR TEYNNL), © OOWHIKOBEIM PagHYCOM OCTREA. 30HAkI
O0M#Hb BbTe PACNONCHKEHL HA OOHOH NPAMOHR. PAccToAHKE MEROY I0HIIMKA — 1 M.

Ha ofpazey ¢ HEMIBECTHLIM CONDOTHEMNEHAEM NOOAOT NOCTOAHHLIR TOK, JHAYEHWE KOTODOMD O0MHHG
BbiTh YCTAHOBNEHD B CTARJADTAX MNK TEXHHHECKKY YCIOBWAX HA KOHKDETHRIE BUOE YHT, Yeped OB DHELWHAK
I0HASE, NOOKMHOYEHHEX K HCTOMHUEY TOKA, ¥ HIMEDAINT HANDAMEHHE MEXTY ABYMA BHYTPEHHAMEA 30HI3MA
(Cad. prcyHoK 2 a). Bo nabexadue noepesiensa 0Bpaiua Bo BpEMA NLOEE0EHNA HIMEDEHWA SHAYEHKE ANEKTRH=
YECKOMD TORA OOMEHD BETE He Gonee 1 sed,

e CXNAMA NIMBDWTEREHON YETARHOBKKR:
5 — pacaToRHee MexXgy 30HGaMd, A — ACTOMHHAR BOCTORHHTTD ToKE, ¥ — Apq8ap oA dade pEndA INeKTPASEEKDID AANPRWEHHA,
b — dhararpadised WIMEPHTENLHON 48 TEHORIOHIS80R MInaEKm

Pucyror 2 — Cxema MamMapiTansHal yeTaHoeEe i Gororpads s MasMepuTan sHOR YeTepexsoHO0BR0R fanoEky

MopeprHOCTHOR CONPOTHRENEHWE 0bpasya cnpegensioT B COOTEETCTEMA © 5.1,
Ha pucyHxe 3 npeqctasneda doTorpativA YCTAHOBEKM C KIMEDATENEHMOR YETLIDEXIOHODBOR MONOBKOA.
YHT-nnexka pacnonoMera Ha NPeqMEeTHOM CTOMNKE, DEMyNHPYEMOM Mo BeICOTE. Ha nosepxHocTE YHT-nneux-

KM OMNYLWEHBl YETEIPE 30H0A. HAaNWYWME CONpURoCHOBRHWA I0HO0E ¢ NOBEPXHOCTEI0 0OpasLa NpoBEpART C MNo-
KDL 0 ONTHYSCHONT MUKDOCKDNA.

Hame puTensHan ynTWpeEIcHonaR fenoDKLs

Y¥HT-mnesxa

Ferynapyetbii N BretOTe NPEIMETHRR GTon

PuoyHoy 3 — SOTomadis yCTAHOBEN C MEMEEHTENEHOR YETH PEX30HO0S0N FINCEROR
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4.2 YHeroipexane kTpooHbId METOO HIMepeHWA

4.2.1 ¥ocnogua NnpoBegeHnA MaMepeHHE

B npouecce MOQroTOBKA 0GpasUos o NPOBEOeHMA WAMEPeHHR N0N¥Hbl DeTe obecneYyeHs YoNOBWA,
COXpAaHAIoLLME POopMY W MNOCKOCTHOCTE YHT-nenT.

4.2.2 MNpopegeHAe HIMBPEHAR

Cxema NposefeHuA MaMepa i YBThIPEXANGETROgHEIM METOO0M NPROCTARNEHA HA PUCYHEE 4.

e e I [
¥HT-nexTa
rlﬁ /'
e
L
L DACCTOAHKE MaX Iy COCEOHAMKA B0H0a8 ;| — Tomuuea YHTnertec & — wnpada YH T Adn e

FroyHox 4 — Cxena NPOSENEHUA HEMEDEHHA HeTbIiPECArsE T RONHEM. METOR0M

HeTsipe 3084, HACTORMEHHBIX W3 MNaTHHE, J4aMeTpom 0,1 Mu YCTAHABNMBAKT Ha NOGNOKES M3 ANek-
TRPOWMAGNEYHOHHOMD MATEDWANS NapannensHo Ha PAcCToAHKK 2 Mk Opyr oT Apyra. Nepneso ey NspHD K aoH=
gam nomewanT ofpasey. Bo nabewaine noppexgerra oSpaida 8o BPEMA NPOBEOEHKA HIMEDEHVA JHaqe-
HHE INEKTEHYECRINT TOKS JoMmKHD BolTe He Bones 1 mMih.

MoeepxHOCTHOE CONPoTWAENEHWEe COpalya onNpedenaAknT 8 COOTRETCTEMKM C 5.2.

5 OGpaboTtka pe3aynsTaToB
5.1 OnpegencHWde NOBEPXHOCTHOND conpoTheneHdia YHT-nneHoK

MosepxHOCTHOS conpoTenadye YHT-nnewok K, OM, ONpeOEnAeEMos © NPUMEHEHREM YOThl exToNHeq-

HOM MBTSO03 WAMEDEHMA, BRIYUCNAKT N DOV
L
R, = FT, (1)

roe R, — aHa4eHWE NOBSRXHOCTHOND CONPOTHRNEHKR, Om;

F — nonpaBoqHeld koaddbrUyneHT, 3aBMCALLMA OT PECMETPWYECKKWY paiMepos obpaaua [9], [100;

U — aHaueHue anekTprYeckoro HanpameHna, B,

| — aHaueHMe INeNTPUHEcKoro Toka, A;
Ul — oTHOWEHKE INEKTRHHECKOD HANDRMEHKR K CHNe Toka, Owm.

B ToM cny4ase ecnd adameTp obpaiua aHaduTensHo NpesREaeT DACCTORHMHE MEKDY INSKTPoNAMH S
[CM. pHCYHOR 2}, 3HaYeHWE NONPaBoYHory KoodPHUMENTE BRIMMCNROT o dopmyne F = win2 = 4 53236.
Hanpusep, NP BksNonEeH 9 MIMepedin B LeHTpe 00paiua B BMOe Kpyra QuamMeTpom, NPeELLLEIn0MmM pacs
CTORAHKE MEXOy IoHZamK Gonee 4em B 40 pas, TO4HOCTE pe3yneTaTos OYIeT Belwe 99 5. a Npe BeNOnHEHWH
HIMEDEHMA B UEHTPE oDpaiua B BUWOE ¥DYra QWaMaTtpos, NPEBsILLaMKIWLIKM DACCTOAHME MEOy J0HAaMA Hones
qew 8 100 paa, norpewHocTe ByaeT Manes 1 %,

5.2 OnpegeneHde NOBEPXHOCTHOND conpoTHEneHdA YHT-nexT

MoBepxHOCTHOR CoNpoTWanarke YHT-NedT R, OM, onpefenfemos C NprMeHeaHen YeTelpexanekTpoa-
HOMD METOOA MAMEBDEHIA, BLIYUCNADT NC DOy

(Y

rne R, — 3Ha4eHWe NOBEPXHOCTHOTD CONPOTUBNEHKHA, OM,
W — LWKpMHA 0Bpazna, MM
L — pacCTOAHME M0y IO HIIMA, MM
U — aHaveHue anekTpMHeckoro HanpameHmna, B,
| — aHaseHHe INeKTPHUYECKorD ToKa, A;
U — oTHOWEHHE INEETPHHECKOD HaNPpREEHKS K cine Tora, Om.
Wupruy cbpasya ongenenainT C NOMOWSEKD ONTHYSCKOTD MUKLOCROTA.
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Mprnomexne A
(CApaeo4YHoe)

Mpuvsep NPAKTHYECHOTD NPUMEHEHKA YeThIpEXTOYeYHOrD
M YeTLIPEXANEKTROAHOND METOA0R HIMEBPAHKA

A1 NMogroToexa obpazuos

A.1.1 Mareprans! va O¥YHT anw MYHT

ONs Acr=TaHrER NpWMaHAnNY MaTeprans wa OYHT, NOCTaENASLIE OBYMA BIrOTOBMTENAMK, 1 12 MYHT, noctaena-
EMLE TREMA HAMOTOBNTENAMA.

A2 Bubop gucnepratopa

Ons waroroeneHwd abpaayos nononsio8adel groenapratopel QMES, THew 1.2-0X5. NMocne sabnopesns 38 npagac-
CEMA JUCHERMMPOEAHYA W Nogrotoeed obpaiyoe 2 kaqscTes nydwens sebpas qecneprarap T

Mpevaywacrsa TS

- NONY-EHAE SYCTEHEHA © DESHOMEDHO pacnpegeneHqsmn ¥YHT,

- MHHHMAZALWR NoEpE0sHAR nosapiHosTa YHT 80 epamA obpafored yRsTDEIsyRon:

- N CRABHEHAK & OEY MAMA QRCNERraTopamy BLICTR BRICLIXAET, M 8ro NEFKD YOSMATE NOCRE o pMUpoBaHHE NNEHHA.

PeayneTathl CRSEHEHMA CECACTE QUCHEDraTopos NpY nogroToers A0pazune NpHesgeHsl B Tabneus 8.7,

Tabnuuya A1 — PeayneTaTs CRasHEHWA CHOACTA QMCNERMETOPOE NRW NOGRoToBERE 0Dpazusne

Tr Obdp 1,263
MonyyeHHAR QUECNEpCWOHHEA  CHO- PEEHOMEDHOE HepapHomepHoa Pasrameproe
TEMS (CyCrEHIAR ) YHT pacnpegsnaHaeg ¥HT pacnpegensdws ¥YHT pacapspanadts YHT
BrisAMMe OWMCNEpratapd Ha  Snes- Ha anuaer [7] BriwAeT [Mpodcxaant Briwset (mpoMcxonnt
TROHHyH cTpyeTypy YHT 80 epamm PEIPYILEHIME KOBAMEHT- ewganarne Tl unu
yNETpassykoeon obpaboTad HEI% KHMWYSCRRE CEAZRR HCI) [12]
im-CeRzan) YHT] [11]
CHOPOCT b MCHRAREHKA QMCHSpraTops BcTpEA Cr4aHb MESNEHHAR EbicTpan

A2 OnpegeneHWie oNTAMANEHOMD KONWYecTEA MaTeprana w3 YHT (OYHT wikenn MYHT)

C yeEnes ONpeasnaHaA ONTHMENEHOM KoNU=acTea Matapuana 12 YHT ana nony<edda ¥HT-nneHor pasHomepHai
TONWMHE MPOEEOEHE] MCTILITAHWA, BELABHEILWE, HTO NDW MCHONLRIBAHNH

- 1 war matepyrana na YHT v 20 man TN nonysand nnassy tanwuAoi ot 10 oo 50 s,

- Gowr mareprana w3 ¥HT u 20 mn TR nony4ans nAeHgEy Tormyu-oE 90 M © oTenoHeH e £ 5 Men, xoTopan Geinag
EPYNHOR W HE NPAFOSHOR ONR waroroeneduA ¥YHT-nedr,

- 2 mr parapnana m2 YHT @ 20 mn TTE nony<ane cycnedast © pasHoMEpHeIM pacnpegensdean ¥HT o nnedey
raneHol 50 mEm C oTENoHEHRERM £ 1 MEM, W3 ROTOPOR MOEHD naroToenTe YHT-neHTs.

Tonwedy ¥HT-newt vz OYHT am MYHT onpegenand © noMOWsD SBTOSMUBECHOHHIMD PACTROBOND SNEKTROHHD
rpkpockona. MaoBpasasis YHT-NeHt, nonyueHHee ¢ NoMoye SETO3MUCCHOHHON PACTROBOID SNEKTHOHHONG MARDO-
CHOMNA, NPEACTARNEHEl HA prcyHEE A1

HMaafipaxannn YHT-NSHT, RAaroTonn@HHE R © eransiopandes: @ — 1 W sarepuana w2 ¥HT; b o — 2 wr warepdana wa ¥YHT,
[= 5 wr warepdana w3 YHT, @ — azofpasenne YHT-eHTH, A0 0GHETPHPYOLES JABHOMERRDCTS 88 TO0U MHE

PucyHow A1 — HMaobpaseHus YHT-RadT, nonyyYeHHEIE © NOMOWLLRD SETOSMUWCCHOHHOND DECTROBOM SNExTROHHDTD MUSpOCKEng

B
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Mo pEayNETATAM HCNBITAHAA YCTAHORMSHD, 4T0 GNA N2OToensHR ¥YHT-nNeHok paaHoMEpHDN ToNWMHE Haobxonu-
MO NPHMEHRTE METEDNENE W3 ¥HT maccon 2 mr

A3 Nonyvenws YHT-nnesor n YHT-nenT

CHAYana OCYWECTENANM NPOUScE QUCNEDrROEEHAR; MaTepans: Ha OYHT anw MYHT saccon 2 mr noMmewani a
20 mn TME W nposoguny 0DpaboTey yNETPEIEYEDM (B YNbTPEISYEDEON BAHMHE, HACTATA yneTpaseyka — 40 kM) B TeaHRE
30 mH. Npy TeMneEpaType 25 "0 TRnyHeHHYH QACHSROHY D CRCTEMY [CyCNEHIMI) B NoWDopa BaryyMHO iner poBaHERA
NpamycKany 4epea mambpany wa NBOD guararpom 25 M @ paakepamn nop He Bones 220 i, ODpasoeaswy0CcH HA
NSEEREHOCTA MEMEDEHE TOHEYHD NASHEY BRICYWWBAMNK B Tederne 12 4 npk ramnaparype 80 "C. Nonyyaldan YHT-nnewsxa
HnEna dhopry Bpyra QuameTpom 18 ss

Ha prcysxe A2 npagoragnedsl harorpadiim nanysesHex obpaayos YHT-nnenor n ¥HT-naxn © nomowses gucnag-
TMPOBEHAA W BEEWYMHOE BUNETRaUMH nonyYars YHT-mrsHE DESHORMEPHOR TORWKHE, HMEHILLME NNOWENSL NESEpKHo-
CTH, QOCTETOMHYH ONR BRNOMNHEHWA MEMEPEHHA SETEDEXTOYSSHEIM METOOOM (Che. prcyHok A2 8). B HewoTropsis cnyqa-
AX NmeHEHel FHT -NREHEE, MMEHWME OTEACHBHAA 0T TREEyembix rEcMETpH<ECEHL NApaMeTpos (Hanpumep, ¥y obpaiuoa
JAMHYTE KPARs (CM. pUcyHOKE &2 D). KOTOpEE HE NPV SR BRINONHEEHA HIMEDEHKR SETEPEXTOHSHEM MeTomom. Fa
Taked ¥HT-nneHak waroroanedel ¥YHT-NeHTe (oM. proysor A2 o), HE HOTOPEE MOMHD ShiMoriHTe MAMBEEHWA S4BT bIpax-
FNEKTROMHEM METOS0M,

a YHT-nnedsa, nparogHas anA B Eras #30EPEHlH YBTupexrodense MeTonom; b — YHT-nnenca ¢ JarnyTeime spases,
HEMPRIDGEDH GIA Ae MSHEHER A8 DEHAR 48 TRDE TS EIHE M, METoRoe | & — ¥HET-hedts, paroroaneqdes v oBpaiua b,
LA BB NHTHEHNS AIME0aRFA 48T H0SRINoKTPOGREM METHIOM

PucyHok 8.2 — Portorpathus nony-saHH=R obpaagos YHT-nnasox » YHT-nasT

A PeiynsTaTel onpegensHiA NOBEPRHEGCTHOND CONpoTHENEH WA YHT-nexT

B tafnuye AZ npuesdeHsl 3HASEHHE NOBEQEHOCTHOMD CONPOTHEMRGHASE YHT-NEHT NoNYy4eHHBE © NOMOWED
SETBIPELANSKTROGHOM METoaa MamepeH. Mamepedes swnonsann Ha ofipaauax, NpEroToRNEHHEY M3 METEpRanos
A3 O¥HT o MYHT naTe paanuqsex warotoenTenar a, b, ¢, d, . W3 rawnoro marepuana Guino nperoTosneHo No nATe
abpasuce (¥YHT-nedT).

TaBnwua AZ—3IHa4eHHA NOBEPXHOCTHOMN ConpoTHANEHKA YHT-NeHT, nonyYeHHBIE © NOKOLWEH HETBIPEXANEK TRIOHOM
METOOA WIKEDEHA

¥HT Byenennoe SHAYSFHS CONPOTHANSHNA A IOEPXROCTSETS CONpa THBNERILA FomGurupasamnan
afidInasenme, OTHEEM TEAEHARA
B R R CBpaaey DEpasey OGpazeu Ofpazew Dfpaiey HEOMPEQETEHHACT
WM EpaH IR 1 2 3 4 ] lEpegnas
AHAUEHEE L, $
MYHT . O 18,03 2T 2T 27 04 20 83 2038 .-
a Hy. O 5,45 545 541 542 5.43 543+ 0,37 %
MYHT &, O 2080 1920 1860 1680 1310 -—
b . O 693.3 672.0 620,0 BE16,0 GTH5 G56,17 £ 5,44 %
MYHT R, Om 226.8 185.6 210.3 2254 226 —
e R, Om 831492 82 04 9253 78,89 23.07 8550 + 626 %
OVHT R, Om 2 55 7,0 T4 T.56 G4 —
d H's. Oim 1,43 1,40 1,53 1,52 1,74 1,53 + 9,80 %
7
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OlionvdaHue mainuye: A2

¥HT EyEBERbOS AHAYEHEN CONPOTABRMEHAA B NOBEPEHDETHOM SONPOTHANEHWA KowkfuruponanHan
=1 =R TEE T T — GTHAOCATERRHER
BOMH 1A Qdpazay ':'u”f':'""” Cfpasey CEpaaey OEpazey HEGNEEaENEER T &
HIMEPEHAR 1 “ £ 4 5 lzpeEgHEE
mauEnne = 5 %
OvHT R, Om 389 38,0 521 38,2 36,1 —_
= E's. (] 1] 14,00 12,60 18,24 16,43 14,44 15,10 = 14,64 %%

1, % OXBATHEEET BCE AHAYSHUA OTHOCHTENEHOA HEONPeOanNaHHCOTA, rae

COEOHEE KB 0N T A S E CF O OO H
o= =00,
CoEnHEE IHEYEAAE

FHEYEHKA NOBERXHOCTHOM CONPOTHENSHNA OBpaILUDE. NPMIOTOENSHHSLX H3 MATEPMEN0E QOHOM W TOMD #E NaroTo-
BHTEMNA, NPAKTWYECEH OOMHAKOEY (Cr. Tatnuwgy A 2).

B rabnuue A npeesgeHs CPpaBHEHHS REIYVNETATOS, NONYHEHHEE © NOMOLWES YETEIPEXTOHEYHOITD M 4ETR PEuEnek-
TROOHDID METOO0E HaMEPEHHA YHT-PEHT, NPMrOTOENEHHLIX M2 MAETEPDUEN0E 0OHOra W TOr0 38 naratoarTens. Tpw npuMe-
HEHHNA HETLIPRTOMBYHIND METOSE MIMEPSHWA NPOE0OWTA B LEHTPE 1 ¥ Kpad obpaius.

TaGnuuya A3 — CpagHaHns pE3yNeETATOE, NOAYHEHHBI C DOMOWEN YETRIPEXTOHEHHOMD W HaTRpELANSKTPOTHDMG
METOS0E vamapaHna YHT-maHt

Merog Moaspxdacr e EonpoTaaneHue Ry

5.45 (2 ueHTpe obpazua)
5.45 (v kpan obpazua)

543 £ 002
[CpBOHER 3HEHEHHE)

HaTmpexToHeHER METOD HAMEPEHHRE

YeTRIpEXINBETPOOHEIA METDO W3MBDEHWA

PeaynsTtartel, NOAyHEHHBIE G NOMOLER YETRIPEXTOHEYHOID M HETRIPEXaneKTROOHOM METOOO0E MEMEPEHHA, NPEXTH-
YECHM OOWHEKDERL.

Mo wioram NPOEEIEHHBIX HCNBITAHME CORNEHE CNEedyWWE BelBOIIkLL

- NPMMEHREME METOOD HE BNWABT HAE PEIyNETATE MEIMEPEHWA 00pEIU0E, M3TOTOBNEHHEIX OOHWM W TEM #8 cnocobon;

- WHT-nneHEn pagHoMEenHoA TONWWHED MOMHD NONY<ETs © NOMOWs cnocofa, NpUEsgeaHHOND B HBCTOALER
CTAHAARTE;

- reoMETPHYECHAE DA3MEDL] 00pa3ULE 0ormeHel BeTs NP NRHMEHSHIW:

- YEThIPEETOHEYHITD METOOE: AHAMETE — HE MaHae 18 MM, PACCTORMME MEEDY 30H88M0 5 — 1 mm;

- YETHPELANSETPOOHOID METOSE: WApAHE W — of 0.6 o 08 v, DICCTOAHME MERDY COCaNHMMN J0HIEMH L — 3 s
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