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Mpegucnoeue

1 NOAMOTORNEH HexkomMep4ackol apradqaaunei « HagvoaneHan accourayna NoouasognTansi
MCTOYHKH DR Toka «PYCBAT (Accouraurs o PYCBAT » ) Ha ocHOoBE CODCTESHHOND NEPER0OA HA DYCCKMA AZkIK
AHIMOAILYHON BEPCH I OOKYMEHTI, YEIIAHHOM B NYHETa 4

2 BHECEH TexHr4ecksm roMATEToM N cTangapTraaund TH 044 «AxoymynaTopsl W Gatapens

3 YTBEPWOEH W BEBEOEH B QEMCTBME Mp#kazom DefepansHaro areHTCTEA Mo TEXHHYECKOMY
pErynMpoRAHKKG M MeTponorik 0T 12 oktabpa 2016 r. Ne 1382-cr

4 HacToAWKWA CTAHOAPT WASHTHYEH MENOYHADOOHoMY JokyMenTy IECITS 62607 -4-1:2014 «[1ponapo-
ACTRG HAHOTEXHONoMYeckos. KoHTROM: OCHOBHBIX XaPaKTEPHCTUR. HacTe 4-1. HauomaTopuans KaTogHbI
AONA NUTHA-MOHHBY Gataped. OnpeasneHie INeKTPOXMMHWYECKMY XADAKTEDUCTAK © NDHMEHEHASM 1EYX:
INEKTPOAMON auedkde [eMNanomanufaciuring — Key control characternistics — Part 4-1: Cathode nanoma-
tenals for lithium ion batteries — Electrochemical charactensation, 2-electrode cell methods, 1DT)

& BBEOEH BIMNEPEWIE

& HexoTopeie NONCHWEHWA HACTOAWErD CTAHOApTa MOoryT RENATLCA COLERTaMM NaTeHTHEX nNpao.
fMemayHaponHan aNeKTpoTExHWHECKan KOMWCCKHA (M3IK) He HeceT OTBETCTESHHOCTH 33 WASHTHOMEaLLID
NoOOGHEX NaTEHTHEEX NE3B

Mpasuna NoUuMeXEHNUR Hacmofwes2o emankdapma yYemarosness: & TOCT P 1.0—=2012 {pazden 8}.
Hughopsalua of UaMaqenuRy ¥ HacmoaweMy cmandapmy nybnusyemcs @ exe2odHoM (M0 COCMOANLID Ha
T aueaps mexyileso 2043 UHhopMaLUMHOM YKazameans « HayuoHansALe cmandapmeis, 8 oguiLuismsiisid
MEKCM LUaMenesud U NONpagoy — 8 EXeMECAYHI UWopMALUOMHOM Frazameans «HauuoNanbMeIe CIMaK-
dapmeis. B copyyae REDSCMOmMPa { JaMens | WL OMMENE HACMOAWE S cmMandapima COMPEamMomEYIoLLe S FEE-
domnenus Sydem onyBnuroaaHo & SRUKANLEM SLINYeKe EREMECAYND2D UNDOOMALLGRHOED YRaZamEens
wHayUoHATEMLIE Cihandapmel . CoOmMEemamayidilans uHgopMaUyLA, FeedamMneHLE U IMERSME pasideianm-
CA Makxe @ UHPoDMayLoRHol CUcmese oblies0 NONEIDEANUA — Ha SPhuiLansLHIM caliime Dadepanshosc
ASEHMCITTES M0 MEXHUSECKOMY DE2FILDOSaHLID U MEMDONoBULE & Cemu Mumapxam (wwnw.gost.ru)

& Cranpgaptrsdopm, 2016

HacTosWwria CTaHOAPT HE MOMET BkiTe NONHOCTED MMM Y3CTWYHD BOCTOOWIBE0EH, TWDEMMDOEAH K pac-
NPoOCTRaHEH B KAYECTBS PULMANEHOMD H3JaHKMA GEa paspeledra Pe0epansHOre areHTCTaa N0 TEXHKYECKD-
Yy PEMYTIHPOBAHHIO 1 MET OO
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EeepgeHmne

ByOyEs TEXHONOTH HCNONLAGBAHKA BOACTHOBNASMEIX HCTOYHMKOE JHEDTHA CYLYECTEEHHD JABWCHT OT
PAIBUTHA POERTHBHBR CHCTEM XPaHEHHA JHEPrAd. CyWecTByioT TPaluUuHoHHEIE NOgXodbl ONA XDaHEHHA
INEKTPHYECKON IHEETHN, NONYYaeMOM OT CTAUMOHADHE R INSKTPOCTAHL WA, B HACTOALEE BPEMA NOONMTEIBAE-
MBS BHOTOYMCIEHHEME HOBBIMA MOSAMK B COYETAHMK C POpMUPYIOWESHRCA KOHUENUWER tHHTENNekTyansHoH
ceTve, AnA Gyoyllen IHERreTUHEcKon MoBHNEHOCTIA WHOWBHOYANEHOM TRAHCNOPTa SCTk TONBKD OOHO NEK-
BNEKATENLHOE PELLSHAE, KKy MYNATOR, KOTODBIA MOKET XPAHWTE TAKOE KOMNHYECTRED IHERMMH, KOTOPOR Gwng
Bkl ACCTATONHS, UTOGE NOIE0NKHTE NEPEMEBLLATHCA NONHOCTE HA ANSKTPOTANE HA DACCTOAHHA HECKONBKMK
COTEH KMNOMETPoR. HelHeWHKWE PRIUEHWA, KOTODEIE B HACTOAWMA MOMEHNT NDKCYTCTEYIOT HE PHHKE, MOMHD
PACCMAaTPWEATE TOMLKD B HA4YECTES BReMEHHLIX Mep. C CoragHALHER TOYKW 3PEHWA, MATHR-WOHHBLNE DaTapaHd |
MNpOHIBOOHEIE OT HHE MHHOBALUWOHHEIE KOHUBNUWH, CNegyeT paccMaTpHEaTE K3k HanGonee nepcnekTHBHLIE
BADHAHTEL, JNEKTROAL!, MIMOTOANEHHEE M3 HBHODAIMEPHLI HOMNIDAWTOR, GyaYyT Urpatk WILYERYH DONE B
Byaylen. MHHOBALWOHHEE MaTEpHans ByaYT paipabaTuBaTECA M CHCTEMATMHECKH ONTHMWIKPOEATLEA, 4TO
NpegnonaraeT TeCTHRoBaHHe BonbWOra YHCNa pasnuYHBER MaTepranos.

XapakTepriauMa  INesTpoXAMAYEcKdY  CBOACTE KaTOOHBIX  HAHOMATEDWANOCE, WCNONbLIYEMBIX B
NUTHA-AOHHEIX DATAPEAX, HMERT BAKHOER IHAYEHME NS KX HHOWBRAYanEHon paspaboTin. HacTOAWMA cTak-
aapt M3K npegocTaenAeT CTAHAPTHYID METOQONOMNK, KOTORYE MOMHC MCNONLIOBATE ANA XapakTepyaan b9
INEKTROXMMHHECKHE CBORCTE HOBLIX KaTOOHLIX HAHOMATEPWANOE, MNAHWMPYEMBX K WCNONbLIOBAHKID B
NETHA-HOHHEIX SaTapenx. MoNone300anHe JaHHOMD METO0E NOIBOAWT NPOBOOWTE CO3BHEHWE PaaNUHHBx
THNOR KATOOHLIX HAHOMATEDUANGE ¥ CPABHHWBATE PEAYNETATE PEINAHHLIX MCCNeFO8aTENECKWNE TRYN.

v
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rOCT P 57153—2016/IEC/TS 62607-4-1:2014

HAUWOHANbHBIW CTAHOAPT POCCMACKOW SEOEPALUM

NPOUIBOOCTBO HAHOTEXHONOMAYECKOE
KonTpons 0CHOBHLIX XapaKTe@pMCTHK
UacTe 41

HaHomaTepHank KAToOOHLIE ANA AMTHR-KOHHLIX Garapen.
OnpenenoHHe ANeKTPOXMMHWYSCKAX XAPAKTERHCTHE C NPUMEHEHHEM ABYXINGKTPOAHON AYE A

Hanormanuta cluring. key cantrol charactenaies. Partd-1.
Cathode nanomatesials for ithium :on batteries, Elecirochemical characiensation, 2-electrode cell method

Oata geenesnaa — 2017—01—01

1 OBnacTb NPUMEHEHKHA

HacToAWMWA CTAHOAPT pacnpocTRadAeTCA HA KaTOOHBIE HAHOMAaTEDHANL! ONA NHTHA-HOHHBIX SEEYMY-
NATOROE W YCTaHABNWMBAET METoO ONpegJeneHHs Mx INSKTPOXMMHYECKWE XapasTepWCTHK, NOIBONAKILMIEA
notpebureni:

a) oNpedsnyTE BOSMOMHOCTE HCNCMNLIDOAHWA KATOOHOMD HAHOMaTE PHaNna;

bl nogoSpaTe KATCAHLIE HAHOMaTEPWAN, NOAXOOALLIME GNA KOHEPETHOMD NRPWMEHEH KA,

2 HopmaTHBHLIE CChINKK

B sHacToAwem CTaHZapTE MCNONEI0EaHE CoBNK Ha CNEeayIow Wi QoKyMEHT.
OnA HelaTMpoRAHHOH CoRMEY CNEqYET WCNOoNbLIOEATE NOCNEAHEE WANAHWE YHaIaHHOTD OoWyMeHTa,
BEMKIHAA BCE NONDABKA.

ISOMS 80004-1, Manotechnologies — Yocabulary — Part 1: Core terms (HaloTexHonornd. CnoRapk.
Hacre 1. OCHOBHEE TEPMKHE!

3 TepMmuHbl, onpegeneHrs, 0B03HAYEHHMA W COKPaLEHHWA

3.1 TepMmuHb W onpegeneHniA

B HacToAwer CTaHIAPTE NPMMEHEHE: TepMUHE No ISOYTS BO004-1, a Takse cnegyiow«e TepMHHE ©
COOTEATCTEYIOLLMMIA ONPadereH MAMM,

3.1.1 waTrogHA HavoMaTepWwan (cathode nanomaterial) INexTpogsl, WCNONBIVEMEIE B Ka4eCTRE
KATOOOE B THTHA-MOHHEX BWKY MYyNATOPAX.

MpusmeyaHdse — KaTofHeE HEHOMATSRWAN NpeacTaEnaeT cobo® onery © MHOMOCNOWHEIM MOKDETHEM
COCTORWWA M3 ANOMHHYEE0M KSANSKTORE TOXA, JoNONHUTENEHOMD GAGR YINEp0gs (ONUMOHANEHD), CNoCOBCTEYH WD
AOME3MM [(ANA NOBEIWEHHA NEW HEoGrogeMOCTY BArE3HH RATOAHOMD CROA}, W KBTOOHOMD cnod. Mocnegs=dn COCTONT Ha
BHTHEHOR & B30 [HENPRME P, NETHAGOASDH AW X CMEWSHHEIX OEGH 0B MMM @ oc@aToR. Takux kexkoSaneTaTe (LC D), suKe-
narte (MCA), MaHradare: (MCM) v =angzo-pocgate (LFP) nuTuR), npofogiwen daiel (C2%a) W OpraHy e cRoro CEASYI-
Wers [MOnNUEMHARHOesETeRUA ).

' B Pococwickon ®egepauns gedctaver MOCT ISOUTE 0004-1—2014 oHanoTexsonorsd. Jaote 1. OcHosHLIE
TEpMHRE W onpagenasdas, [OT.

MamaHue DfpUHUMaANBHGE

e
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3.1.2 ckpysvBaowanca Averna (scraw cell): Auedia, obecneqdBaiowan recmeT pHYacko: pacnono-
WEHWE OBYX ANSKTPOgOoE.

Mpuwmesasde — INSKTROEMMAYECKUE XAPAKTENMCTHEN KATOOHOMD HEHOMATERWENRE ONPEOenAnT E CHpY-HEE-
L MECA A4ERKAL, KOHCTRYEU WA AYEREE COCTORT @3 NPYHAHE. METANNAYECKME PECNOROK W NAKETA ANEKTPOO0E C AHOS0M,
CENBEATOROM, NDCNUTAHHEM 3NEKTRONMTOM @ KETOO0M. BOZMOKHE DASNHYAME KOHCTRYEUWY Ausex. B npuno=eddd A
NEWEELERE NOWMEQE BCCABLOEIHNA B RUEAAY, HOHETDYKUHMA KOTODEY OCHOBEHE HE BTOPONNACTOER Y UTHHIAR DaZME-
pos 1/2 QiAMa dupsel sSwageloks |

313 nanpAsderne Advednn, U (cell voltage, U ,): PasHoOCTe 3NeXTRPOXMMUYECEMX NOTEHMUMANOB
KAaTOO4a W aHona.

3.1.4 conporvBnende A4elkk, R, (cell resistance, [_) OMHYECKOS BHYTPEHHEE CONPOTHANEHWE
WMCMTATENLHOH AYEARA.

Mpumesnadne— Ry, — CYyMME OMUMBCKHY CONPOTHENESHME (HANDMMEP, ANELTPONWTE, CONPOTHENSHUA LOH-
TEKTOR] AYSAKNA.

3.1.5 uMkn aapaaHo-paspAaMsR (charge-discharge cycle): Mpogenypa, Sxniosanilad 3apag | pazpasn
HMCMEITATENLHOR AYSEsY.

Npuweyasde— Nocne chopan AMEAEE HAX00WTOR B DESPAMEHHIM COCToAH WA, Bo apama 3apAga noTeHy#an
MWTHEBOIND BHOOA CMELLABTCORA OTRWLATENEHEE NOTEHYMENE HYEEBOMD TOKS (MOTEHUWANS DAS0OMEHYTOR LENK), KATADHE M-
THA BOCCTIHABNWESDTOA W METANNUHECKHA NATHR OCAXGIETCA HA NOBSPEHOCTH NATHEBOND BHOAE. Bo BpeMA paIpAga Ha
BHEWHDED Lens (HATPYIKy ) METENNAYMECKRA NHTHR ORUCARBTCA HE BHOLE, NOTEHUWAN KOTOPOMD ocTasTeA Donees oTpHAUA-
T&MkHblM, HEM NOTEHUMEN KETOAA. TENEDE METENRUMECHHR NHTHA DKACRASTCA 00 WORO0S NATHA U PACTEORRETCR B 3NEKTRO-
MATE. MIOHE NMTHA BECTPIMEEITCA B KpHCTANNWBCKYD DR WEeTy METEpnana kaTods. Npoyscc 13pRaa/paipAnd B Gnpeae-
NEHHEE NERLEna s ODpETHM B

3.2 OBoaHaAYeHHA W COKPALLEHAA

LCC — wofansTaT nMTHa. nnTwid okckd kobaneta LICoO, (Lithium cobalt oxide ),

MCA — NuTHA oRcHa HukenA kobansTa ansomudaa Li (N, Co, A, (Lithium nickel cobalt aluminium oxide )

MCM — nuTHi okcKui Hukena kobansTa mapradua LiMi, Co, oMn O, (Lithium nickel cobalt manganesea
oxide);

LFP — numwit hochaT meneaa LiFeP O, (Lithium irom phosphate);

PYDF — nonuerHdnugeHdTopia [ Polyvinylidene fluoride);

EC —atvnexkapbouar {Ethylene carbonate);

DEC — puatvneapbodaT (Diethyl carbonate);

PE — nonuaTtaned (Polyethylena),

HPL — nanpameHue pazoMiHy ToR uenu (OCY, Open circuit voltage ).

4 Metogbl nogroToekk obpazuos

4.1 OBwue nonoXaHMa

Ona onpegengHnA aNekTpoXMAYScCHAX XapakTepicTHE KaTOGHOMS HaHoMAaTEpHana KoNoNbayiaT CEpYy-
WABAMLYIOCA AYeriy. DCHOBHEE ITankl NOArSTOBEA M3MEDHTENBHEIX FUee

a) nNpegBEapyTensHan obpaboTia 2NekTpoaoR,

b} embop wagnexawero cocTasa ¥ obrema anesTponMTa;

C) MPHNOMEHAE 38 3aHHOr0 QOMyCTHMOTD JABMEHWA HA NaKeT ANeKTpagoe.

4.2 PeareTil

4.2.1 ®onera anAakaTona

KaTogHs@ MaTepHan NoMawanT B NepyaTodHoii BoKG, 3anonHeHHER 8proMom, Cpady Nocie NpunoTop-
NEHAAMoNyY<EHWA ONA KCKNKYeHHA KOHTAKTa C aTMocheprol anarod.

4.2.2 Anopn

B kadecTee MaTepWana aHoda WCRONbaymT MEeTAanmHEeckdi nuTHa. NuTthesyvio Gonery TONWMHGHA
d =025 MM PACNAKDALIBANT HENOCLEACTEEHHD B 3ANONHEHHOM aproHoM NepYaToysoM BoKCE, a aaTem
WMCAOMEIYIOT, K0orga Heodxoqumo.

" @roponnacroBee feTHHME hHEpMe o Swageloks ARNAKTCA NpAMEDOM NOOX00AWEND KOMMEDHECKY JOCTYNHA
npogyeTa. JasHan UEopMay#a NpUEegeHa I0A YA0BCTES NoNEIoBATENed HACTORWSND CTARASPTE W HE ABNASTCA odob-
peHrem M3K aToro npoaysra.

2
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4.2.3 PacTeopHMTENA W cenaparop

TecTUpoRAHKME MATEPWANS NPOBOORT B ANSKTPONUTE CONOCTARMMOND cocTaea. B HacToAwe:e ppemMs B
KOMMEDYECcKdx GaTapens, Kak NpaBKMNG, NPUMERAIOT IN@KTRONWTE!, cogepxatywe LIPF_ . [ina ccnagosaqui
PEKOMEHLYETCA MCAONE30BATH KOMMEPYECKMIA ANEKTPONAT 3agaqHoli yucToTs Thna LP40 (1 MLIPF, 8 pacTao-
pe o cooTHoweHwen EC.DEC 1:1) v cogepmaHHen BOdbl MEHEE D MNH-' MNK JKBHBEANENT. MCNoneIoasaHqe
ANLTEPHATHEHOMD INEKTROIMTE BOIMOMKHO B CNYY38 NPOESIEHHA OTOENLHEIX HCNLITAHKA, NOOTBEDNOAILLIMY
obecnedeHne WM HeobxonMMOod CMAYHBAEMOCTI CENAPaTORa W ANEKTROOMOI0 MaTepana. B kauecToe Mate-
pUana cenapatopa peKoMeHOYETCA WCNoNeIoBaTk PE-HeTHaHbil MaTepuan, BuINyCKaeMs KOMMIAHWEH
Freudenberg nog TOProdsiy HadMeHopannes Viledon® L MoryT OeiTe MCNONBI0BaHE ARYIHE MaTEpHank
cenapatopa, B ATOM CRAY43E CMAYMBABMOCTE CENARATORa ANeKTPONWTOM O0NMHA DuiTe NOOTEBEDMOEHS
OTOENbHBEIMA OB TAHAAKA.

4.3 MNpegeapvTensHan oGpaboTEa KATOAHOND HAHOMaTEPHANA

Kartoauys honeny cyWaTt B BakyyMHOR NeYl 00 ACCTHREHHR COOSpMaHA BO0LI B AKTWBHOM MaTapWane
menes 100 mnu-'. NpuMepHsle yCNoBUA cywkn: TemnepaTtypa T= 120 °C, pasnexwe o ot 1 go 5 mGap, B
TEYEHWE BpemeHn = 124,

KoWTpaone cogepMaHdA Bo0sl B KATOAE OCYLWECTENAIOT CYLKDH G0 NOCTOAMHOW Maccs. Mpouedypy
CYLLIKM NOOTESEMOAKT SOCTHKEHHENM COADMaHWA Boge 100 mMnH-" THTpoBaHKEeM Ne DUwepy ANA Nepbbix
naTk obpalyoe kaTogoa. MNocne aToro MeTog CYLWKN 00 NOCTOAHHOK MACCE MOMET Db Ty NPWMEHEH B Ka4ecTee
CTAHAAPTHOTD,

SNEKTPOOE, HCNONeayeMbie B A4ERke cSwageloks, BepybaoT 4Ny BepeaakT Nasepom Ka fonsra,
NOKPBITOH KATOOHBIM CNoeMm. Maccy BuipyGneHHblx aNeKTpofos m,_ - ONPeaenAidT BhYMTAHHEM M3CCk!
fonbrd Bed NoEPLITHR K3 MACCE: POMNEMA CNOXDLITHEM.

a3 maccel aNekTpo4o0E CUEHKERINT TRORETHHECKYS BMKEOCTE O CRey e Mm obpaaos:

Maga = % I:mancn;n:.:. - ml‘ll’..!..'-DIChi:I'

”LI = mﬂdeDIMﬂhrHi MBCTE.

Q=n,-F zZ3600MA 4 raez =1, F= 56485 Knmono,
R l::hfmmmn MA Yy

g, = Qfm, WA

e = VA BA  Yfiems.

OnA pacyeToR gonsHbl el Te TPEOSCTARNEHE CNEOYIOWWNE GaHHBE:
a) macca anesTpoaa m (Macca (onerd C NOEDBITHEM ),
bl macca noonowke m., ..., (Macca goner Hea NoKpETUA),

C] CTEXWOMETPHUAMONARHAA MACCE aKTHRHOMD MaTeprana M (MomeT Bl Te NoATEE PHEEHA KHMHHECHNM
aHanWaom, Hanprisep, [CP-M3)"

d) saaccoBas JoNA AKTHEHOTS MATEpHaNa B aNekTpode X,

@) Nrowage anekTpoaa A.

ANGETpog

4.4 MNogroToBka CEPYHHBAKWERACA AYERKA

HacTy AYelEW CUMLLEKT ITAHONOM W BOAOH B YNbTPAIBYKOBOH BAHHE W IATEM CYLIAT B CyLUMNEHOM
Wady. HacTd XpaHaT B CVIWWIBHOM Wrady Npy Temnepatype oT 70 “C 0o 80 "C B Te4YeHHE HE Mekes 30 MUK,
Bo gpemA Takod TepsoobpatoTik JacTed A4eiEd aacoptupoRadHan BoOa ¢ e NoBEPXHOCTA Gy 0aT YaanaHa.

MpOrpeTeE KOMMIOHEHTE ANEMKR YCTAHSBNKWBAKIT, Kak NOKa3IaHo Ha pucylEe AT, npunomeHne A, 3arem
HX MOMELWAKDT B NEPYaTOYHEIE BoKC 0NA COOPKK 3NEKT POXAMAYeCHON rpynne B aTMocdepe aproHa. Boe marte-
panks Acn#He belTe obpatoTadsl B aTMocepe aproda B NepY4atodHom Gokce. B nepyatodHom Gokce mak-
CHMankLEHOE Cogemradie O, oNKHO CocTaBnATs 50 MAH-!, MakcHMansHoe cogepsanne H.O — 10mnH-1.

HaTod NOMeEanT BHY TR A4EAKA W NDONETRIBINT anekTpannTos LP40 (S kanent N8 A4YEAKd NRowan ko
1.27 cad? W TONWHMHOHE KaToga S0 MEM).

BoipyGamnT cenapatop TonwrHol 120 MKM 4 pasmewlanT a8 cnos Ha Katoge. 3agadHos KONM4ecTeo
anekTponkTa LP40 wakocaT Ha cenapaTtop (300 wMr une 5 ganens pacngeaenaoT W3 MEEDonMOeTEr Ha cnol
cenapaTopa).

') Wiedon® ABRASTCR TOPrOBs M HIIBEHHEM REOSYHTAE, nocTaenreMorn Freudenberg Nonwovens. 373 nadiopea-
YMA NPYEEdEHA ANA yO0RCTEA NONEI0BETENEA HECTORWETD CTAHGAPTA W He D3HayaeT ogcbpesdn M3K atoro npoaysTa.
MoryT SeiTe MCNONEICEAHE IKEMEBANSHTHEE NPOAYRTE, BCRY MoweT GuTs OOKSIZHO, YTO GHW NEABOLAT K TEM =E pe-
IYNETETAM.

Il Cnpaska paipaboTyMka CTAHLAPTE. MAECC-CReETPOMETRHA © RHOYKTHEHO-CEAZAHHOR nnaasmcod (ICP-MS5 —
Inductively Coupked Plasma Mass Spectromelry).
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NuTHeBLIA ancd BLpyDaKT U MEXaHWYECKH NOONPECCODLIBAINT Ha NoOGNOwEY W3 HEDHMABeOW e cTan
MK THTaHAa, 4Tobbl MHHKMEIMDOBATE KOHTAKTHOE CONpOTHEMEHHE. 3aTes ero KNagyT Ha cenapatop. [pw
WCMONEI0BIHAM TOLN0HER W] HEPRABSKLWEN CTANK Nocne pasboprd AYSRKH Q0MHHD BelTe HOKA33H0 0TSy T-
CTEBME KOPPOIMK. TTpW HANKYMKW KOPPO3IMKA NOONOMKK W3 HERWADSOWER CTand JonmHL DeiTe 3aMEHEHLI
Ha THTAHOBLE NOGNoHENA,

B sapeplieHWe B AYSAKY YCTAHABMAWBIINT NPYHEHHY M3 HEDHMABSHOWER CTank (K03 DAUHEHT yNDYRocTH
k= 287 HiMu) 1 HeoBX00WMOoE YHCHO NPORNagos M3 HEDHaABEUWENR CTaNK W CAHKYHBAINT AYEAKY © NPKNo-
HEHWEM YCHIMWA B COOTRETCTAMY C Tabnuuer 1.

Tadnwua 1 —¥oanne NP YHRHE W daENEHa

MNopymuna Moysana Mpvmana
MapameaTtn Mgryenta - = 3
o 1 npoknagson £ £ npoknagsEmn c J npoknagEams
YoMNHe NpyEuHe, H 14,87 19,23 23.58 2F .05
faBnevue, kHM ™ 17 151 186 2E0

BinonHAKT KpaTEMA OyHELWOHEN bHBIR TECT MIMEBDSHUEM MYyNETHMETROM HANDAMEHA A RYCAEN.

Ecnw U =(340,5) B (KOHEDETHOE 3HZYeHWE 3IABWCWT OT MaTephanoe} — cOopra rogHan, ecnd
U =16 B — cGopky NPHAHaI0T HErogHOR.

Ecrii HPL, A4eer C TEM ®e THMOM KAaTOAa HAXOOUTCR Mexay 1.6 W 2,5 B, Take R4edki MoryT GuiTe Npo-
UMKNMpoRaMs 0T 5 oo 10 pas. Ecnd paspAaHdand eMEOCTE ANEKTPOLa MeHee 35 % TeopeTHHECKOH &MEOCTH
Qi=0,35. Q, caa. 4.3) vnk HabnogaeTod aHaqvTensHan Aerpadaumds emeocTd (donee 50 % nocne 10 wkknos
unu Gones 10 % ukEn Nocne TReTeErND YKKNa), PEayNeTaTh HE Y4MThIBANT K NOQroToRKY obpaiuos onTHm kK-
JHQYIOT.

4.5 Paitopka CEpYYHBAOWENRCA AYBHEM

OemnsHTas A4edd NooeoOAT B aTMoCHaDe aproHa OnNA MCKMHeHMA MIoGs X KOHTAKTOR & TOKCHYHbIMM
NPCOYKTaMKA DACNAgs, HaNPAMER, ¢ BTORHCTOROAOEOOHON HACHOTOM.

Mononb3osaHHES YaAcTH SUSARKH XPAHAT Wy THAMIMPYIOT B CO0TRETCTEMM GO CTAHOAPTARMM BE30NacHOCTH
W OXpEHE A00D0ERA.

5 MamepeHue 3INEKTPOXMMMHHYECKHUX CBOWUCTE

51 OBwme NnoONoHKEHKA

OnA MaMepeHHa XapakTepucT e 3apA8a/paspana sueiky NoasnIoYanT cNeayiowme 0Spaaom: pabodmni
FNEKTROO NOTEHLWOCTATATANEEaHOCTATA COBAMHAIDT C KATOOCM, 8 AHOA COBQWHAKT C HAMEDWUTENEHEIK
BRIKOOOM M BRXOOOM 3MNEKTROSA cpaBHeHwd. Bo Bpoms 3apAga NOTEHUWAN KATOOa CMELWaioT B NONosK-
TeNEHOM HaNnpaEneHdM, 3 NoOTEHUMan SH003 CHMEaLWLEIT B OTPMLETENLHOM HANPSETEHAM,

5.2 HanpameHHe paioMEHYTOR LenM

5.2.1 OnpogengHWe MeToOa

HPL anesTpoxrs4eckol GayxXanekTpogHon S4eiky — 3To NOTeHUMAan kaTona, HIMepeHHsIN B OTCYT-
CTEHIA ToKE. OH MOMET PACCMATPHEATHCA KAK JHEMBANEHT NOTEHUWANA PAICMEHYTORA LEMH.

5.2.2 JkcnepaMenHTankLHLIe NPoUeaypbl W YCNOBHA HIMEDEHKA

Adedky Nogrnio4yanT k noTedukocTary. HPL HaMepawT B TeYeHHe 5 MHH, 10nMHE GeiTe QOCTWIHY TS
cTabunuaau-A sHa4eHa. AnA oSbiMHblE KEATOAHBIX MATEDHAN0E 3HAYEHME NexHT B guanaaode (3 £ 051 B
(. 4.4,

5.3 MoTeHUHWOCTATHYECHKAA INEKTPOXHMHYSCHAA HMNEOAHCHAA CNEKTPOCHSNHA

5.3.1 OnpepeneHAe MeToOa

ANeETROEHMHYECHAA MMNBOAHCHEA CReKTRoCKoNnA (SHMC) — MeTod HaMepeHHA EDMMIMTSKCHOTD HMNE-
OAHCA AYSHKK C NOMOWED NepuoguYecki KoneDtnowersca HanDAMeHWa 4NA paiIgeneH|A NoONApHUaanMm Ha
INEKTPOOAX W OMUYECKMX MOTEDE B INEKTRONATE M KOHTAKTAX.

5.3.2 JkcnepAaMeHTansHLIe NPOUEaYDLI M YCNOBHA HaMeDEHHA

Fuefiky nogrNEYamnT K NoOTEHLWOCTATY ¢ AHANWIATOPOM YacTOTHOMND OTKNHED WTEKeDaMKY C NDOO0Nk-
HislbA NOONDYHHHABA DWW EOHTAKTAMKY THNa «baHade. Mameperue INAC BRINCAHMOT NPA CHSAYHILLAY
YEMOBMAK,

= MOCTORKHOE HANPAMEHHE DoNHHD BeiTe pasxo HPLL
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- NEQEMEHHaA COCTARNAIOWAR AonwHa GuliTe paeqa 10 MB,

- uacrora FaonsHa GeiTe o7 100 KMy go 0,01 My,

BuyTpeHHEe aKTHBHOE CONPOTHWENEHWE R COODTBETCTEYET DEHCTEHMTENLHONW YacTW WMNenaHca Ha
Camol BeICOKDH HacToTte R (npw vactoTe 100 «My). Ecnn R, medae 20 On, AYedka npurogHa ana

AERCTH OEACTR
ARCNEQHMMERTOR C 3apRO0M M Pa30AS0M. B vHmix CNYy“anyx O0mHHa ObITE MArQTOBENEHA Apyran A4EiKa.

5.4 JECNepUMeHTL C 3apAN0OM W PA3pASCM [MOCTOAHHLIA TOE — NOCTOAHHOE HANPAKEHWE )

5.4.1 Onpegenenude MeToga

Japag NpoRogAT METODOM NOCTOAHHER TOEK — NOCToAHHOE Hanpamedwe (MT—MH), npd #oTopos
IAPA0 NPOBECOAT B B8 CTAOWW. Ha NepEol NDUMEHRNT rankEaHOCTATWYECKWA NocToRMHEN Tox (MNT) oo
BOCTAKEHWA YCTAHOANEHHOTD IHAYEHHA NOCTORHHOND HANPAMEHAA, 3 3aTeM NOTeHUMOCTATUHECKIR DamiimM
IEPA0E AKKyMYNATORE NPH 3TOR BENWHAHE NOCTOARKOM HanpAxedqa (MH). Pazpag npoaoqaT nocToRHHEM
TOKOM YCTaHOBNEHHOMD 3HAYEHHA.

5.4.2 JHcnepHMeHTaANLHEIR NPOLeOYPL W YCNOBHA MIMEPaHWA

AuEiky NoOgKMICYanT K NOTEHUMCCTaTy no 5.1, Npedens 3Ha4eHdid Hanpaskeda | Toka Npd Npoeege-
HHW NPoUSOYPEi IaBACAT OT NPAMEHAEMOID KaTOOHOM Marteprana. NoHERJEHHBIE HIDEE IHAYEHHAT) NpUME-
HMME K KaTogam Ha ockoee LCO, NCA w NCK:

a) f,=01C({0.1C=_QM0), rae C — paspAOHaA EMKOCTE INEKTPOOAE;

by U, =426,

o] th, = 3600 (1 4);

dy f,=001C{10% /L)

a) L =-01C,

fUu,=258,

al) 10 udknos;

hi onA katogoa Ha ockose LFP npegentyos sHadedkie HanpAamedus npe 3apAge U, = 3.8 B Huwe
IHAYEHWA NQWMBEOSHHOrD B B, NOCKONEKY NPH WCMONLICEAHHE 3Tore Mmatepuana HPL wmeeT Bonee HHIKoe
IHAYEHKE.

6 AHanWa gaHHLIX/MHTEpNpeTauMnA pelynsLTaTos

6.1 NoTeHuWan pazoMEHYTON LENK

a) PacdeT He npoeoaaT.

bl Tpadue HanprRMeHKe B 3asUCHMOCTA OT BPEMEHH | PHRCYHOKA.S, NPHNoKeHe A).

C] 3HAYEHWA, KOTOpEE HEOBXOOHMO NOMNYYKTE. HANDAREHHE AYEEAKK, KOTOROS O0MMHO BbiTh DaBHO
CTADHNEHOMY 3HAYEHHI0 NOTEHUWANA PaIoMEHYTON LENH.

6.2 ANeKTpoXHMHYSCKan HMNeSAHCHAA CNeKTPOCKONMA

a) Pacyer. 2 'z HOpMAaNWAoRAHHaA: £ - A = £ O - caal,

ACACTE i OpM

by Mpacwe rpadve B KoopauHaTax Habkewcra — £, . B 3aBHCHMOCTH OT £ .. o
MpHEoEEHRES A,

C] 3HAYEHWA, KOTOPEIE HEOGXOZUMO NONYYUTE! BHYTPRHHEES CONpOTHANSHWE R, = £

L TR
100 &y {prcysor A 4, NpANOKEHHE &)
6.3 Japag/paspad e pesdse NOCTOAHHLIA TOK — NOCTOAHHOE HANPAMEHWE
a) PacdeT: HopMan#aoBadHeEEToK! = FAMA/cn®, eMrocTe J-0 g = _[J'dt; YOEnEHAA EMEOCTE N0 MaCCe g, |

ibHMocyHor A4,

npK4YacToTe

g, =g -Afm_ A ul
b Tpadwe: guarpamma NT—lTH — L' 8 3aeMCcHMOCTH OT [ W, COOTEETCTREHKD, | B 328WCAMOCTH OT ¢
(pHCYHOR AS, npunoserue A). MaseHaune eMEOCTH 4, /0. B 33BUCHMOCTH OT Y4CNa LHENOE.
o] 3HAYEHUA, KOTOPLIE HEGDXOGHMO NONYYWMTL: EMEDCTH TPK Da3PA0E Jp W O,. CMAYecKDe nagedne Al
OMUYEcKoe Nagequs oNPasenaeT MIMEHEHHE HAaNDAKeEHKAE AL NpM NepaknioYeHiit OT PEXKUMa 3apA0a

npi £ =0 MA £ pekdmy paapaaa [aHavesdio HPU npe £ = 0 mA) 8 npouecce npouedype NT—MNH.

"' Cnpaeka paspaBortudka creHgapTa: f,— Tok :apRAE W pE3pAOE Ha cTaguw [T, U, U, — npedensHeie
SHEYSH®A HENPAXEHHA NDH ZAPALE ¥ PAIPAGE, VETAROENEHHEE ONA LOKKPETHOMD MATEPRENE; {h, — NPEGENEHOR BPEMA

cTynern MH; [, — sHauesHe ToKa, NpW KOTORPOM OCTAHEENEEANT cTage MTH
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NpanosaHwe &
{EMpasoYHoe)

Mprmepekl MCCNOAOBAHKWA B AYEHKAX ¢ NPHMBHOHWEM QUTHHMOB DupMil «Swageloks

A1 NMogroToeds oBpasua

OTAENeHBIE HACTA A4EREH NOK3IAHE HA pACYHES A1,

PUCyHOK A.1 — O7T0ENsHEE H3CTH BHSAKKH

HeobxogWMbIe COCTARHBIE YaCTH]

- P AYEdER (BHYTRERHWE AMEMETE S 1 27 oM, BHEWHWA AMEMETD = 2 53 cs),

ZANKDMUHHEBRE TOKOCERME.

£ HEKPYURBSHWWECR KONNEY KA,

2 TOHK®E NEOXNEQEN;

2 TONCTRE NPOKNAO%H;

Z NOANOHENR W3 HEPHABESHIL BF CTaMNM,
1 KaTog;

Zcenaparopa;

t BHOA!

1 NpyHMHA;

ANSKTRONWT.

NoporpeTee HACTH BYSREW NOMEWa0T BNepyYaToqsed Boss, wTobel coBpaTte aNekTROCMMHY BCEYD FRYNNY B 3TMOC-
e pE aproHa.

ATans COOOKW NOKBZEHE HE DHCYHES A2,
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1iar PucyHor Onueanue

a Pezefiopol €ONNEYCOK HELEEEST HA
KOMMEKTOR TOKA, NOCRE 48ro BHYTRE,
H3 TONDCLEM, YRRAO=IEaRT BHAYane
TOHERHY, 3 38TaM TONCTYH NPoKnagEy

b Ha puefcy HEEMHYUEADT paIsioBam

KOTNMNas“oK
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Wiar

Piacynare

OnHcaHne

BoipyGanT HETOL N O BB
1,27 ew® v ENBAYT &ro H3 KONNEKTOR
Toka. KaTon TonwmMHoe 50 MEM ngo-
MHTRIBENT aSnekTpoanTom LP40 wz
mskponneTiE 300 Mr wnu S danens

[ea cenapartops ToNWEHoA 190 MM
PAIMBLLAKDT HE KATOGE W NPONWTe Ea-
KT anakTponnTowm (10 sanens)
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Wlar PucyHor Onueanue
& Ane aHoma spySanT Gonery W3 Me-
F 1 | Tennwueckero AMTUR W HBNpeCCoa k-

BAKIT HA NOSNOXKEY H3 HepEaBaslWEA
CTENM, ~TOOH CRECTH & MU HUK YWY
KROHTHETHOE CONPOTHENSHAE

r NeTHE BRI 8404 NOME AT Ha CSNa-
PATOp BHYTPh AHEAKM, ZETEM WOTE-
H3BMNWEADT OPYEHHY
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War Py L FTHTTT
a Bropym noQnoXEy M3 HEQWERSHIL BN
CTAMM NOMELAST HA NEYHAHY W BTO-
Py peieboBys KpbiWEy HEBWHHaA-
ST HE AMEERY
FuocyHor A2 — MocnegoeaTeneHoCcTe CBOpEM (Ward a—g)
A2 PeiyneTaTel 4NA sNeXTpoda Ha ocHoBe LCO
FaiyneTaTs ANRA aNSETpoga HE ooHOES LC O NOKa3aHE HE pUCYHEEX A 3—ALE
He pucyHie &3 npeLcTagnesk: PESYNETETE MIMEPEHKA HANDAKEHHEA PAICKMEHYTOR UENWNOTEHYMENSE.
f ]
g
4~
5 a
R e
=
o |
o =
T 2
I -
q -
0 T T T T T T T I | -
Q 50 100 160 200 250 3040
Bpawa i, o
Froysor 8.3 — 3aB#cHMocTe HP UG TEHU#aNa OT BpeMeH
10
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Prucysok A5 — LIMENHDOEAHWE 3 pesMmax no 5.4
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PUcyHOR A6 ANNKCTPURYET HIMEHEHHE BMEOCTH NP UMKNEEO3AHHA.
HE pecyHEe NDKA3AH0 CRAEHEHUE PEAYNETATOR ANA 33pARA/pa3pAns B pesuse T NpW pasnusHEX ¢ K0 POCTAX 330A-
As'paIpAGga (NeEaA CTOPOHA] W ONA 3apAfa/ipaipnns B pewdre NT—H npw 0.2 C (npassa cTOpoHA).

i
-
Epasa I, w
| Bopams §, 4
¥ ] ] -
o1c IZI.E-E:HJ ! 2C p2Cc
3_ 1 1
. R S SO O o | I+ s
2 - i ] n
E I i i (]
% (= ' | opoooan i (n} u}
= | Bg
5 24 i 1 1
g - : !
= J | |
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f : I | CpaaHuBagmen matepuan LiCoD,
1 ! : : W 3apAd
i I ' 0O O pazpRa
i | | ~ — — TEOPAETMHECKEA AMHOCTE
- T T - T .| o
bl 5 10 15 20
LMk
PHCYHOK A6 — EMEOCTE B 383MCHMOE TR 0T HHCNE ULHEROE
YOKG21.355.9:006.354 OKC 20.220.90 ORI 34 28000

Krniovessie cnosa; APCAIBOOCTED HaHOTEXHOMOIMHECKDE, HadOMaTeDHans Kar0l e, ANeKTpoXMMEYeCE e
XADAKTEDMCTHER, THTHA=AOHHBIE E-E-TEI[:IE‘.'I-‘I, AEKYMYNMATODE, METOO LI HCMETaHAA

Paparrap E.8 Ansxuna
TexnsuacKksi peaakrop 8 4. Apycaseaa
Koppektop BLA. Menmorr
Kodnsorepnan sepotea A Hanednorol

Coane o dabep 18102018, MNogrecana 8 mevars 02 11 2076, Sopwat G0 - Ed-){. MapnrTypa Apaan.

Yea. new. . 1,86 Waegapmon. 1,68 Tupas 27 2K3 Aaw: 2TOE.
MoQroTasneHD fa DEHOBE SRBKTPONHGA BEECHs, NEeLGoTABnernDd pAipaboTynios crangapTa

Azpaisn W omedatans ao 2CY0 «CTAHDAPTHHGOPM s, 123995 Mocssa, Mpasatiwd nep., 4
warw . guslini.ru infoid gostinlo.ru
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