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BBE/IEHHNE

JlaGopaTopHele PadOTHl IO AHCHHIUIMHE "JJIEKTPOTEXHHKA H 3JIEKTPOOOOPYIOBAHHE
TuTMO" npegHa3zHa4YeHBI 1 (OPMHPOBAHHS Y CTYAeHTOB HalpaBIeHHH ITOAT0TOBKH 23.03.03
" DKCIUTyaTalusd TPaHCIIOPTHO-TEXHOIOTHYECKHX MAIMH H KOMIUIEKCOB" OOINMMX 3HAHHH O
ITPHHIMITIAX JIEHCTBHSA OCHOBHEIX ITPHOOPOB M armrapaToB COBPEMEHHBIX CHCTEM VYIIPaBIEHHS
nBHTaTelIeM 0a30BBIX MOJEIEH JETKOBEIX H T'PY30BBIX aBTOMOOIIEH, a TakKKe OCHOBHBIX
TEXHHYECKHX XapaKTepPHCTHK CHCTEM M IIPHOOPOB 3IEKTPOOOOPYAOBAaHHSA CBETOBOH H
3BYKOBOH CHTHAJIM3AI[MH, CBI3aHHBIX C AaBTOMAaTH3aI[HEH TEXHOIOTHYECKHX ITPOIECCOB,
3JIeKTPOCHA0KEHHEM H 3JIEKTPOOOOPYIOBAHHEM COOTBETCTBYIOIIMX OTPACIEH H ITPEMTPHATHIT H

]’[pElKTHIIECKGﬁ ACATCIIBHOCTBIO 6EII{EIJIEIBPE1
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JlabopatopHasi padora Ne 1
Tema: «lI3yyeHHe KOHCTPYKLUNH, AHATHOCTHKH, 00CIY:KHBAHUSA H TEKYILLEro
pPEMOHTA AKKYMYJIATOPHBIX 0aTapeii»
Ileapb - nU3yueHNe KOHCTPYKINN, JHATHOCTUKU, OOCIYyKHBAaHUS U TEKYIIErO

PEMOHTA AKKYMVYJIIITOPHEIX GaTapeﬁ.

3HATD:

- 3HaeT Ha3HaueHHe, KJIACCH(HKAI[HIO, IIPHHIMII JeHCTBHS, SIeKTPHYECKYIO CXEMY,
TEXHHYECKHE VYCIOBHS M IIpaBHIa PallHOHAIBLHOH SKCIUIYaTalHH, IIPHYHHBI H IIOCIIEACTBHSI
IIPpEKpaIeHHss padoTOCIIOCOOHOCTH CHCTEM  3JIEKTPOCHAOKEHHS H  IIYCKOBBIX CHCTEM
TPAHCIIOPTHEIX CPEACTB,

YMeTh:

- YMEET BHINOJHATH OIEpalHH II0 TEXHHYECKOMY OOCIYKHBAHHIO IIPHOOPOB CHCTEM
3IIEKTPOCHAOKEHHS H ITYCKOBBIX CHCTEM TPAaHCIIOPTHEIX CPEICTE,

Buajern:

- BrmajieeT HaBBRIKaMH JHArHOCTHKH H PeMOHTA ITPHOOPOB CHCTEM 3JIEKTPOCHAOKEHHS H
ITYCKOBBIX CHCTEM TPAHCIIOPTHBIX CPEJCTB,

2. TeopeTnueckasi yacrb

JInarHoCTUYECKUE IIapaMeTPhl, ONIpeJIeNIIeEMbIE IIPU IIPOBEPKE
TEXHUYECKOTO COCTOSHIS aKKyMYJLITOPHOI OaTapeu IMpPHBE/IEHEI B TaOIINIlE
2.1. UncneHHbIe 3HAUECHI ITapaMEeTPOB JaHbl JI1 [IOJTHOCTLIO 3apsIKEHHO
OaTapen IIpHU 3KCIUTyaTal[ul aBTOMOOUIIS B YMEPEHHO -X0JIOJHOM
KJIMMaTUYECKOM palloHe, IIPEeACTaBUTEIILHBIM IIy HKTOM KOTOPOTO SIBJIAETCS
ropoJ TroMeHb.

Tabmuia 2.1 - JluarHocTuyeckue rmapaMeTphbl aKKy My JIITOPHEIX

Oartapeil
HanmeHoBaHIe rmapaMeTpa YucsieHHoe 3HaueHne
YPOBEHB AIIEKTPOJINTA, MM 10...15
I[moTHOCTE 3nekTposuta (mpu 25°C), r/cm3 1,28+0.01
OJIC akkymyJiTopa, B 2,1(2,11...2,13)
OJIC batapen, B 12,7 (12,66...12,78)
HamnpsokeHne akKyMyJIsATopa 1o Harpy3Koid, He MeHee 1,7
B
HanpsokeHnne 6aTaPEH IOJ Harpyskom, B He MeHee 8.9
[lageHne HaIpsKEeHNA Ha MAaCTUKE, KPBIIIKax
II CTEHKaX MOHOOJI0OKa, B 0

IIpumeuannsa: wmmepenne 3J[C  akKKyMyJSITOPOB JI€lIaeTcsa  IJIA
aKKyMYJIITOpHOII OaTapen ¢ BHENIHIMUI MEXAJIEMEHTHEIMHE CO € IIMHEHIISIMIL.
3nHaueHus OJ[C, mnOpuBeleHHBIE B CKOOKax, HCIOIL3YIOTCA IIpHU

I MANALTITTT T AhANADLI MU TL T ATNO M.
AOKYMEHT NoganmncAH
SNEKTPOHHOW NOAMUCHIO
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2.1.1. BHemuHHui1 ocMoTp OaTapeu

BuzyaJbHO ONpPEIEsatOT COCTOSHIE MOHOOJIOKA, KPBIIMIEK, 3aJIMBOYHOI
MAaCTHKI, BBIBOJIOB, MEX3JIEMEHTHBIX COeIHHEHHNI, Ipobok. OOpamaroT
BHIMAaHIE Ha HAJIMUNE 3JIEKTPOJINTA U COCTOSHUE €0 IIOBEPXHOCTI.

[IoBepxHOCTL OaTapen JMAODKHA OBITH YHCTOM M HE HMETh CIIEIOB
anekTponnTa. MoHOOJOK, KPBIIIKI I MacTHKa HE JOJIKHEI UMETh CKBO3HEIX
TPEIINH, B3YTOCTEN 1 PacCIIOCHUIL.

BreiBogel OaTapenm He JOJDKHBI OBITH OKHCJIEHBI. [lokaumBaHmeM
BBIBOJIOB OIIPEJIEIIAIOT INIOTHOCTh UX KPEIUIEHUA B KPBIIIKaX.

CBapHOE€ COEQUHEHHE INTHIpEl OapeTKm ¢  MEX3JIEMEHTHBIM
COEJIMHEHUEM JOJI’KHO OOECII€UMBATh HAACIKHBIN 3NEKTPUUECKUN KOHTAKT U
IIPOYHOCTS.

OTBEpTLIBAIOT MOPOOKM M IPOBEPSIEOT UHUCTOTY BEHTIIIII[MOHHEIX
OTBEPCTUIL.

[Ipm  BBIBEpHYTHIX IIpoOKax, HaOMOJAIOT 3a  IIOBEPXHOCTBIO
AJIEKTPOJINTA, oOpalas BHUMaHIE Ha BBIJEICHUE ITy3LIPLKOB raza. Hammune
ITy3BIPLKOB  CBHJIETEIILCTBYET OO0  YCKOPEHHOM  caMopaspsae  MH3-3a
3arpsA3HEHNS DJIEKTPOJINTA IIOCTOPOHHUMMU BemecTBamMu. Ho mnpm sTom
HEOOXOAIMO YUUTHIBATh, YTO BBIJEICHUE raza MNPOUCXOAUT U IPH 3apse
OaTtapen, II03TOMY BBEIBOJ 00 YCKOPEHHOM caMoOpaspsjileé MOJXHO CJelaTh
TOJILKO TOrJla, KOrja IMPOIIO IIPOJOJIKUTEIILHOE BpeMs IIOCJIE 3apsa
OaTapen.

2.1.2. lI3mMepeHHe YPOBHSA WIEKTPOJINTA

YPpOBEHL H3IEKTPOJINTA M3MEPSIOT CTEKJIIIHHON TpPyOKoIl  IpH
BEIBEPHYTEIX IMpoOKax. J[11s1 m3MepeHuns TpyOka OIIyCKaeTcs B aKKyMYyJILITOP
10 yIoopa B IIPEJOXPAHUTEJILHBINI IIUTOK, 3aTEM 3aKpBIBAETCS CBEPXY
MajablleM W T[pUIIOAHHUMAETCd. B BBIHYTOH TpPyOKE oOcCTaeTcsd CTOJIOUK
BIIEKTPOJINTA, VKA3BIBAIOI NI €I'0 YPOBEHD.

[Io 11BETY ANEKTPOJINTA B H3MEPUTENLHON TPy OKE MOXKHO CYAUTE O €r0
3arPS3HEHHOCTH. BypHBII IIBET 3IIEKTPOJINTA CBUAETEILCTBYET 00 OCHIINaHUM
AKTHUBHOTO BEIIECTBA ~IUIFOCOBBIX  SIIEKTPOJIOB aKKYMYJIATOPA.

YpoBeHb SJIEKTPOIUTa JOIKeH OwnTh Ha 10..15 MM BoiIe
IIPEAOXPAHUTEILHOIO IMUTKAa IUIN BEPXHUX KPOMOK CEIIapaTopoB, a IIpU
HalIM4dU WHANKATOpa, YPOBEHB OSJIEKTPOJINTA HE JOJDKEH OBITh BHIIIE
HITKHETO Kpas UHANKATopa.

Ecnum akkymyngaropHas Oarapes cHaOX€Ha IPUCIIOCOOJIEHHEM I
ABTOMATHYECKON YCTAaHOBKM YPOBHSI SIEKTPOJIMITA, TO HEOOXOJMMOCTH
N3MEPEHUS YPOBHS 3IIEKTPOJINTA OTHAJAeT, a OaTapes AOJIMBAeTCAd OO TeX
II0p, IIOKa BOJ[a HE IIOKAaXKeTCS B OTBEPCTUH JJIT IIPOOKI.

AOKYMEH T NOMIMCAH I 2JIEKTPOJINTA
ANEKTPOHHOW MOAMUCHIO
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[ [JIOTHOCTEL 3JIEKTPOINTA U3MEPSIOT JEHCUMETPOM UM INIOTHOMEPOM.
IIpun BEIMOIHEHUU 51a0OpPaTOPHOII PadOTEI PEKOMEHAYETCA IIOJIL30BAThCS
IIEHCUMETPOM, TaK KaK OH UMEET MEHBIIY IO IIOTPEITHOCTD.

JInse m3MepeHUs IUIOTHOCTU 3JIEKTPOJINTa HEOOXOJMMO C IOMOIIBIO
PE3UHOBOI TPYIIN HECKONBKO paz (/1 yJaleHHsS Iy3BIPBKOB BO3JQyXa CO
CTE€HOK ITHMIIETKN) HaOpaTh 3JEKTPOJIINUT B MUIIETKY A0 BCIUILITUS JE€HCHUMETpA.
He BBIHUMAs NUIIETKY U3 aKKYMYJIATOpa U HE JOIIyCKasl KacaHUA JEeHCUMETpa
CT€HOK ITUIIETKU, OIIPEIEIISIOT INIOTHOCTD 3JIEKTPOJINTA.

[[JIOTHOCTL SIIEKTPOJINTA 3aBUCUT OT TEMIEpaTyphbl 3JekTpoiura. C
N3MEHEHUEM TEeMIIEPATYPhl HA OJINH I'paayc l[enbcus II0THOCTE U3MEHSIETCS
ua 0,0007 r/cm. IIosTOMYy, €CJIM INIOTHOCTh M3MEpsUIach IIPH TEMIIEpPATYpE,
oTinyaronencsa or 25°C, To ee HYXHO IpHUBecTH K 25°C IO cleayromei

dopmye:

pPos = py — 0.0007(25 —t,)
(2.1)

TIIEP,s— INIOTHOCTB SJIIEKTPOJINTA, IPUBEAEHHASA K TeMmIieparype 25°C,
3
T/cM ™ ;

3
Py — ILIOTHOCTE 3JICKTPOJINTA IIPH N3MCPCHIII, r/cM ,

t,— TeMIepaTypa 3JIeKTPoJIITa B aKKy MyJsaTope, °C.

Jl11s1 ompeneneHns BEIMYUNHBI TEMIIEPAaTypHOIl MOIIPaBKH HEOOXOIIMO
N3MEPUTH TEMIIEPATYPY DIIEKTPOJINTA B aKKYMYJISTOPE.

B 3aBUCHMOCTH OT KJINMAaTUYECKOro paiioHa, B KOTOpOil paboTaer
aBTOMOONIIb, I OT BPEMEHH roJla INIOTHOCTBL AIIEKTPOJINTA aKKyMYJISTOPHOI
OaTtapen JOJIKHAa COOTBETCTBOBATH JJaHHBEIM Ta0n. 2.2, JloIyckaroTcs
OTKJIOHEHU: OT YKa3aHHKIX 3HaueHu Ha 10,01 r/cM.

[IIIOTHOCTE 3NIEKTpONINTa B aKKyMyJIITOpax OJHOI OaTapen He J0JIKHa
oTmmmyatcs 6omee gwem Ha 0,01 /e,

YToOBI HE MOJIYYMIIOCH OIMHNOOYHBIX PE3YyJILTATOB, HE PEKOMEHYETCS
N3MEPSTH INIOTHOCTE 3JIEKTPOJINTA €CIIN:

® Cro YPOBEHb HE COOTBETCTBYET HOPME;

® HJIEKTPOJIUT CJIMIIKOM TOPSUNN WIN XOJOAHBIN. OITUMalbHas
0
TEeMIIEpaTypa SJIEKTPOJIUTA IIPU N3MEpEeHNN IUIoTHOCTH 15...257°C;

b IIPOM3BCACHA  JOJINBKA  JHCTIJUIHP OBaHHOII BOJHEIL. CHE,[[}"ET
BBEIXK/ATh, 1IOKA SJICKTPOJIIIT IICPEMCIIACTCA, CCJIIH 6HTapEH pa3pAXKCHA, TO OJIA
ITOI'O MOMKCET HGTpEﬁGEHTbCH AdaKeE HECCKOJIBKO HdaCOB,

® IIPOM3BCACHO HCCKOJIBEKO BKIIFOUEHUI CTapTcpa. CHEE[}’&T BBEIKATE,
IIOKd YCTAHOBHTCA PABHOMCPHAA INIOTHOCTDE 3JICKTPOJINTA,

® HIEKTPOINT “KNmmT . CIleayeT IepexaaTh, IIOKa IIY3bIPbKU B
OOKYMEHT NOANMWUCAH

SNEKTPOHHOW NOANUCHLIO IICTKY JCHCIIMCTpPA, IIOJHHIMYTCA  Ha
12000002A633E3D113AD425FB50002000002A6
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[[JIOTHOCTL SIEKTPOJINTA JIYUIIE HN3MEPATH BO BpPEMS MEIJIEHHOMU
3apAAKI aKKyMYJIITOpHOII OaTapen min Hedonbmux (1...2 gaca) nepeprIBOB
B paboTe, TaKk KaK IPH 3TOM A3JIEKTPOJIUT XOPOIIO MEePEMENINBAETCI U
IUIOTHOCTB €r0 CTAHOBUTCS OJUHAKOBOII II0 BCEMY 00OBEMY.

Tabmuia 2.2 - PexoMeHgyeMas INIOTHOCTE SJIIEKTPOINTa JJI
Pa3INYHBIX KINMaTHYECKUX pallOHOB, IIpUBeAcHHAd K 25 °C, r/cm |7, c. 614]

Knumatnueckui Bpewms rozxa IIomHOCTEEO barapes

paiifoH 3apsKEHHAS | paspsiKeHa
(cpeaHeMecIUHas Oarapes Ha 25 % | Ha 50 %
TeMIlepaTypa

BO3/IyXa B

sHBape,°C),

rmo 'OCT 16350-

80

O4YeHb XOJIO[HBIIT 3uMa 1,30 1,26 1,22
(ot -50 mo -30) JleTo 1,26 1,22 1,18
Xomnoxuslil (oT -30 | Kpyrmslii rox 1,28 1,24 1,20
1o -15)

YMepeHHBI (0T - Kpyrieiii rox 1,26 1,22 1,18
15 go -8)

Temmlit Bmaxkueil | Kpyrmiii roj 1,23 1,19 1,15
(ot O go +4)

JKapkuii cyxoii (ot | Kpyrmisiii roj 1,23 1,19 1,15
-15 go +4)

2.1.4. OnpeaeieHUe CTeNEeHHU pa3pAKEHHOCTH

Ha ocHoBaHHNM M3MEPEHHON M MOPHBEACHHONI K Temmepatype 25°C
IUIOTHOCTU ABJEKTPOJIUTa P25 BBIUUCIAIOT CTENEHb pa3pskeHHOCTUACD

AKKYMYJILITOPORB II0 (popMmyJie

AC, = 2=22-100% (2.2)
Pz—Pp
e p3 — IINIOTHOCTB SIJICKTPOJIMTA IIOJIHOCTBHO  3dapPiAXKCHHOIO

3
aKKyMYJLITOpa, I/CM’;
Pp — IUIOTHOCTb  3JIEKTPOJINTA IIOJIHOCTBIO  Pa3psKEHHOTO

3
aKKyMYJLITOpa, I/cM .
Pa3zHOCTE MEX/Y IUIOTHOCTBIO 3JIEKTPOJIMTA IOJIHOCTBIO 3apsiKEHHOTO

3
I TIOJTHOCTRLIO Pa3psKEHHOTO aKKyMYyJIisTopa P; — Pp cocTariaer 0,16 r/ceMm™

NOKYMEHT MOAMVCAH
ANEKTPOHHOW MOAMWCHIO
12000002A633E3D113AD425FB50002000002A6
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Bnageneu;

CTeNeHb pa3psKeHHOCTHU aKKyMYyJLITOPHOII OaTapen oIpedersieTcs II0
CTEIICHU Pa3psDKEHHOCTU aKKYMYJATOpa, MUMEIOIMIEr0 CaMyH HHI3KVIO
IJIOTHOCTB 3JIEKTPOJINTA.

Barapen, paspskeHHble Oojiee yeM Ha 25% 3umoil 1 Ha 50% Jjerom,
JIOIIY CKarOTCA K JallbHENIIEN SKCILTyaTallul TOJILKO MIOCIIE 3apsijia.

HeoOxoanMo yUYHTBIBATH, YTO CHIDKEHUE IUIOTHOCTU 3JIEKTPOJINTA B
AKKYMYIIATOpPaxX MOXKET IIPOUCXOAUTL HE TOJILKO B PE3yJIbTaTEe paspsja, HO U
B pe3yJIbTaTe HelucHpaBHOCTE (CysbQaTaliisd, 3aMbIKaHIE 3JIEKTPO/IOB).

JI11ss Toro 4roOBl OHNPEAEIUThL 5TU HEHCIPABHOCTU M IOJATBEPAUTH
MIOJCUNTAHHYIO  CTEII€Hb  Pas3psKEHHOCTH,  HEOOXOAUMO  H3MEpPUTh
ANIEKTPOABIDKYINYEO cuiny (OJIC) M  HamopsKEHHE aKKyMyJsiTopa IIOJ
Harpy3KoOIl.

2.1.5. Onpeaenenune I/1C akKymyJasTOpOB
OJIC 1moxoda Eo CBHHIIOBOIO akKKyMyJsiTOpa ¢ JOCTAaTOYHOM IS
MPaKTHKH TOYHOCTBLEO OMNPEAEIIIFOT 10 (popMy JIe

E, = 0,84 + Py . (2.3)

" ) i il N i s e Sl
IIIII--I

J,rp/cm’
1,0 1,085 1.3 13% 1,2 313235 L3

Puc.2.1. UameneHne paBHoBecHOU OJ[C 1 3JIEKTPOAHBIX IIOTEHINAJIOB
CBUHIIOBOT'O aKKyMYVJIATOPa B 3aBUCHUMOCTHU OT IJIOTHOCTHU 3JIEKTPOJIUTA

1 - 3JIC; 2 - moTeHIHAaJ II0JIOKUTEIILHOrO 3IEKTpoia; 3 - IMOTCHI[NAI

OJOKYMEHT NOOMMNCAH

SNEKTPOHHOW NOAMUCLIO
12000002A633E3D113AD425FB50002000002A6

lLlebGayxoea TateAHa AnekcaHapoBHa

cskTtponura 1,07-1,30 r/cm’ 2J1C He maer
Pa3pSKEHHOCTU aKKyMYyJIITOpa, TaK Kak
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CepTtudumkar:
Bnapeneu:

OJIC paspsokeHHOro akKyMyJIITopa C AJIEKTPOJIUTOM OOJIbIIeill IDIOTHOCTH
OyaeT BeIme. DJ[C He 3aBHCUT OT KOJIMYECTBA 3aJI0KEHHBIX B aKKYMYILITOP
AKTUBHBLIX MaTepUajioB M OT IEOMETPUUECKUX pasMepoB 3JEeKTpo oB. 3]1C
aKKyMYJIITOpHOII OaTapenm  yYBEJIMYMUBACTCA IPOIIOPIMOHAILHO — UHCIY
IIOCJIEJOBATEIILHO BKIIFOUEHHBLIX AKKYMYJIITOPOB M:

Ho Bemmmunnay 5/{C ¢ gocTaTOYHON TOUHOCTHIO MOYKHO OIIPEJIEIIUTE U
BOJILTMETPOM O€3 Harpy3KIH, Tak Kak

Ug = Eq — IzR, (2.4)

rne Up — nokaszaHUs BOJILTMETPA,

I — cuia Toka noTpedsieMast BOIBTMETPOM.

R, — BHYTpEHHEE COIIPOTURIIEHIE aKKYMYJLITOPA.

Tak xak BemumuuHbl [Ip U Ry Manbl, TO IIPaKTUYECKN BeINYNHA
Iz R, Omuzka K HYJIIO U BOIBTMETP IIOKazbIBaeT BenmuuHy E,, T.e. Uy = Ej.
CpaBHuBasg BenmduHel OJ[C, MoACUNTAaHHON 1 N3MEPEHHONU, CYIAT O HalIluun
HelCIIpaBHOCTEI OaTapen.

Ecinu Ug paBHO E,p, TO CTEIEHb pa3psKEHHOCTH, IIOJACUNTAHHAsA IIO
IJIOTHOCTH, COOTBETCTBYET JIEHICTBUTEIILHOI.

Ecmu Ugp 3HauntensHo MeHbIne Ey (Ug = 0,5...1,5 B), B akkyMyJIaTOpe
IMEETCS YaCTUYHOE 3aMBbIKaHUE »3JIEKTpojoB. Ecim Upg Gonpme E,, B
AKKYMYILITOPE CYJIb(PaTUPOBaHKI 3JIEKTPOABI IJIH OTCTOSIICS 3IIESKTP OJINUT.

Eciu Ug paBHO HYIIIO, TO B AaKKyMYVJIATOpE HMEET MECTO IIOJIHOE
KOpPOTKOE€ 3aMBIKaHHIE 3JIEKTPOJOBR WM OOpEIB B Ienu. JJIs1 yTOUHEHUS
HEICIIPaBHOCTH HEOOXOJMMO 3aMEPUTh 00IIee HapsDKEeHHE HENCIIPaBHOTO U
COCEQHEro ¢ HUM aKKyMyJiITopa. ECi i B 3TOM ciIydae He Oy[eT IToKazaHUI
BOJILTMETpPa, TO B HEUCIPABHOM aKKyMYJISITOpPE HMEETCSI OOpPBIB IITHIPS
OapeTKN OT MOCTHKA IUIAaCTUH HIJIM OT MEXKAJIEMEHTHOTO coeJnHeHusd. Ecin
BOJILTMETP IIOKAXKET HAIPSKEHNE TOJILKO OJIHOTO COCEAHEr0 aKKyMyJIIATOpa,
TO B HEHUCIIPABHOM aKKyMYVIIITOPE NMEETCA KOPOTKOE 3aMbIKaHIIE.

Y  aKKyMyJIITOPHBIX OaTapeil CO CKPBITBIMU MEKAJIEMEHTHLEIMU
coequHeHnsaMu 3zamepserca OJ[C Bcell Oartapen, a OJ[C OO IJIOTHOCTU
[IOJICUNTHIBAETCS Kak cyMMa EO BceX akKyMyJIITOPOB. Ecinu nmpu nzMepeHun
HaIlpsDKCHNE OaTaped paBHO HYIIIO, TO B I[€IH OJHOIO IJIM HECKOJBKIIX
AKKYMYILITOPOB HMeeTCs 0OphIB. Eciu npu n3MepeHnn HallpsiKeHne OaTapen
paBHO 10 B, TO B OJHOM aKKyMYJISATOPE IIOJIHOE€ WM B HECKOJIBKUX —
YJaCTUYHOE KOPOTKOE 3aMbIKaHIE,

Jng mamepenns OJIC y aKKyMYyJIITOpHBEIX OaTapeill ¢ BHEIMIHHMU
MEIKIJIEMEHTHEIMI COEIMHEHIIIMI HCIIOIB3YIOT aKKyMYJIIATOPHBIN IIPOOHIK
qmﬁﬂﬁiﬁéﬁﬁgﬁ‘ﬁﬁgﬁm”n romev I[5-2 vy aKKyMYJISATOPHBIX OaTapeil co

SNEKTPOHHOW MOAMUCHIO MHEHUSIMH — aKKyMYJISTOPHBIII IPOOHUK

12000002A633E3D113AD425FB50002000002A6
WWebayxopa TaTeAHa AnexkcaHOpoBHa HpH BBIKJIFOUCHHOM HELI"p}"BDT-IHD M
T€HHBIX BBIBOJIaX HEOOXOAUMO CJAEIIaTh
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CepTtudumkar:
Bnapeneu:

I[apalliHbl HOXKaMH IIpudopa I CO3JaHMSI HAJAEKHOIO 3JIEKTPUUECKOTO
KOHTAaKTa.

C noMoIpro M3MepeHus u Inojcdyera IJ[C HEBO3MOKHO BHISIBUTH
HaJIMUME TaKIX HEUCIPAaBHOCTEN, KaK YIUIOTHEHNE aKTHBHOI'O BEIECTBa U
pa3pyllleHue 3JIEKTPOo0B. OIPEAETINTL 3T HEUCIIPABHOCTH, a TaK)KE BHISIBUTL
0OIyI0 NPUTOJHOCTh aKKYMYJIITOPHBEIX OaTapeil K 3KCIUTyaTalllul, II03BOJISIET
3MEPEHNUE HalIPSKEHUA 10 Harpy3KOIl

2.1.6. II3MepeHre HaANpsKEeHUsI M0 HATPY3KOH

HamnpsokeHne kaxgoro akKyMyJLITopa o[ Harpy3Koil, OJIIM3KOI K cTap-
TEPHOII, N3MepsAETCI aKKyMYJIATOPHBIM HpoOHuUKoM D108 mim Harpyzo4dHOI
BIJIKOIT JIDO-2.

JUis  ompelieNieHns — HalpsDKEHUS  II0J] Harpy3koll — BKIIFOYAROT
Harpy304HO€ COIIPOTUBIIEHNE, BEINUMHA KOTOPOIO 3aBUCUT OT EMKOCTHU
OaTtapen, 3aTeM IUIOTHO MPIDKHMAKOT OCTPUS HOXEK IpoOHHKA U
Harpy304HO BUJIKM K BBIBOJIaM IIPOBEPSIEMOTO aKKyMyJATOpa M B KOHIIE
IIATON CEKYHABI CHUIMAIOT IIOKa3aHNA BOJILbTMETpA.

Takx kax BenHM4MHA TOKa pa3psga ONm3ka K CTapTEPHOIL, TO IIOBTOPHLIE
N3MEPEHU MO0J] Harpy3Koll OyJyT HECKOJILKO HIDKE BCJIEACTBHUE YACTHUHOTO
pazpsaga aKKyMyJLITOPOB. YBEJINUUBATHL BpeMs N3MEPEHUS HEIb3s, TaK Kak
9TO IOBJIEYET 3a COOOI IIOJTyYeHIIE HEBEPHOTO pe3yIbTaTa.

HarmpsxkeHne HCIIPaBHOIO U IIOJIHOCTBIO 3apsKEHHOrO akKKyMyJIATOpa
JIOJDKHO OBITH NHOCTOSHHBIM H He IajaTh Hinke 1,7 B. Hanpspkenue Bcex
AKKYMYJLITOPOB HE JOJIKHO OTIHYaThCcs Oonee ueM Ha 0.1 B. IIpn MeHBITIX
BEJIMUMHAX HAOpsDKEHUS IWIN OoJbIIeil pa3HOCTH HAIpsDKeHHII OaTapes K
SKCIUIyaTalluil HEIPUTOAHA U €€ HYKHO 3apsKaTh IWIN PEMOHTUPOBATE.

[Ipyu mOpoBepke ImoA Harpy3koll akKyMyJISITOPHOHI ©OaTapen co
CKPBITBIMU MEK3JIEMEHTHBEIMU COEAUHEHMAMU OCTPUE KOHTAKTHOII HOXKU
npoOHnka 5107 IIOTHO HPUAKHMAIOT K IUIFOCOBOMY BEIBOJAY IIPOBEpsIeMOIl
OaTtapen, a IITEIPhL IIylla — K MHHYCOBOMY BEIBOJY. baTapes, HamnpsokeHHe
KOTopoil OyzeT MeHbIne 8.9 B, k »KCIIyaTallul HEOPUTOJHA U JIOJIKHA
3apsKaThbCSA WIN PEMOHTUPOBATLCA.

IIocne mnpoBepkn pabOTOCHOCOOHOCTH OTJEILHEIX AaKKyMYJLITOPOB
HENb3s CAEJIaTh BBIBOJ O IIPUIOJHOCTU Bceil OaTapen K sKCIUTyaTal[UH, Tak
KaKk B OaTapee MOIyT OBITh TpEIUHBEI IIEPErOpoOJgOK WU OOpPHIBHI B
COEQUHEHNE COCEJHNX aKKyMYJISITOPOB.

2.1.7. Namepenue I /1C aByXx coceJHUX aKKYMYJIAATOPOB
OTO M3MEpPEHNUE MPOBOJAUTCSA IJI1 aKKyMYJILITOPHBEIX OaTapeill ¢ BHEII-

AOKYMERT FIOINMGAI HIIMI  JUIS  OIIpeJelIeHIs TpPeIlUuH B
ANEKTPOHHOW MOAMUCHIO
12000002A633E3D113AD425FB50002000002A6 mMepennss OJ[C  IBYX  COCEIHIX

Ulebayxopa TaTesHa AnekcanaposHa BOJILTMETpPA COEAUHAIOT C IUIFOCOBEIM
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BBIBOJOM OJHOI'O aKKyMyJIgTOpa, a MHHYCOBOHM 3aXHUM C MHHYCOBBIM
BEIBOJOM COCEJHEro akkymyJritopa. HampsaxkeHne ABYX — COCEIHUX
AKKYMYILITOPOB JIOJKHO OBITH PABHO CYMME HAIIPSKEHUS X 000MX, €CJIN JKe
OHO PaBHO HAIIPsDKEHNUIO OJIHOTO, TO 3TU aKKyMYJIATOPhl COEAUHEHBI MEXKIY
COOOI 3JIEKTPOIIUTOM, IIPOHUKAKIIIM B TPEIIUHY IIePEropo K1 MOHOOIIOKA.

2.1.8. lsmepeHne nageHUusi HANPAKEHUA HA MacTHKe, KpbIIIKaxX H
CTEHKAaX MOHO00J/I0KA

Jnns ompeneneHus STOM HEHUCHIPaBHOCTH HEOOXOAMMO OJHMH 3aXHIM
BOJIbTMETpPa COEAUHHTH C BBEIBOJIOM aKKyMYJISTOpHONM OaTapen, a ApyruUM
KacaTbCsd MAaCTHUKH, KPBIMIEK N CTEHOK MOHOOIOKa. OTKJIOHEHHE CTpPEelIKU
BOJILTMETPA OT HYJIEBOTO JACIICHIA IIKaJIbl YKaXeT Ha Halllndle TOKa YTEUKH.

3. ObdopyaoBaHNEH MATEePHAJIbI
3.2.000pyaoBaHue AJ1s1 IPOBeJeHHA J1A00OPATOPHOI padOThI
B cocTtaB 00opygoBaHN U IPpUOOPOB I HPOBEACHNS 1a00PaTOPHOI
paboTHI BXOJUT cledyrolee ooopyoBaHue (puc. 3.3).

- M

~ object: steni

parent: steni

il

Puc 3 3 - Crenn nng mpoBeAeHNUs Ja00paTOPHO padOTEI

NOKYMEHT UD,EIHHGAH
3ANEKTPOHHOW NOANMUCHIO _
Ceptucbukar:  12000002A633E3D113AD425FB50002000002A6 3 _3 CTEKJIIHHAsA TpyOxa 5...8 MM, 4 —
Bnapeneu: tebayxoea TaTeaHa AnekcaHoposHa ‘CM ; 5— Harpy3oudHas BIUIKa _]'_[3_2; 6 —
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aKKyMYJILITOpHas OaTtapes; IaHelb ¢ HHANKATOpaMI TeMIIepaTyphbl, BpeMeHN
1 JaBIICHILI

3.3. VKazaHu 110 TeXHUKe 0e30I1aCHOCTH

[Ipexae yeM NpUCTYIUTEL K 3aHATILIM, HE0OXOoAMMO y JabopaHTa MMOJIYUYHTh
METOAUYECKNE YKa3aHUS K BEIIIOJTHEHIIO PaOOTHI U II0 3TOMY YKazaHUIO IOJIyUYUTh
HEOOXONMEIIl HHCTPYMEHT 1 000py JOBaHUE pabOUEero Mecra.

Ha paboueM MecTe 03HAKOMUTLCS C METOJUKOI JITaOOpaTOpHOII pabOTEI U
TOJILKO IIOCJI€ ASTOr0 IPUCTYIUTh K  BHIIOJIHEHHIO PabOTEI B TOIM
[IOCJIEJOBAaTEIILHOCTH, KOTOpas U3JI0KEHA B METOJUUECKOM YKazaHUU. 4

PaboTHl ciieyeT BBIIIOJIHATHL Ha TeX pabounx MecTaxX, KOTOPHIE yKa3zaHEI
[IperojJaBaTelIeM-py KOBOJUTEIIEM 3aHATHUIL

CaMOBOJILHBIII II€pexoJl ¢ OJHOro pabodero Mecra Ha JAgpyroe Oes
pa3pemeHnsd IIpenoJaBaTellsl KaTeroOpMUECKH 3aIIpeIacTCs.

ABTOMOOMIIN, HAa KOTOPEIX OYAYT BHIIOIHATHCSI PaOOTHI, JOJDKHEI OBITH
paccTaBlIeHBl Tak, 4YTOOBI K HHUM OBIJI CBOOOAHBIN JOCTYII CO BCE€X CTOPOH.
PaccTosgHmne oT aBTOMOOIIIA 0 CTEHBI IUIH COCEIHEr0 aBTOMOONIIA JOJIKHO ORITh
He MeHee 0,7 MM.

Ilepememenne aBRTOMOOMIII B JlabopaTopuH UM 3aBOJKa JBUraTElLd
OCYIIECTRIISIETCS TOIBLKO IIpEHojaBaTellsIMH I JabopaHTamm. llepecekaThb
CMOTPOBYIO KaHaBy pa3pellaeTcs TOJILKO II0 YCTaHOBRJIEHHBIM MOCTHKaM. Bce
IOAKJIFOUCHIS (OTKIIFOUCHIIT) aHaJIN3aTopa K JBUTaTEIIIO IPOU3BOAUTE TOJIBKO TP
HepaboTaromeM JBUTATEIIE.

PaboTa aHanm3aTopa IIpH CHATON 3aJHEN KPBLIMIKE MM TaOINUYKE IpOorpaMM
He jgomyckaercsa Ilpu HaOmOgeHMM B CBeTe CTPOOOCKONMYECKOI JIaMIIEI
IOJBIKHBIX JI€Taliell ABUTATENA (KphlJIbUaTKa BEHTIUIATOpA, TOJKATEIH KJIalIaHOB
I T.J.), YaCTOTEl IIEPEMENMICHNUSI KOTOPHIX KPaTHHI YaCTOTE BpalllCHUS ABHTATEIL,
[IOCJIeJHIE KaKyTCs HEeIIOABUKHBI M.

IIpm 1mpoBepke ABHUraTeneil ocTeperaiTech KacaTbCsd pPyKaMH  HIIN
MHCTPYMEHTOM TakKUX JeTaneil. PaboTa ¢ aHamm3aTOpoM pas3peniaeTcs TOJBKO B
IIPUCYTCTBHU C IIPEIogaBaTeleM I JJa00paHTOM.

IIocne BeIIIONMHEHNS J1abOpPaTOPHBEIX pabOT yOpaTk cBoe pabodee MECTO.
HWHucTpyMeHT, o0opyJoBaHHE CJaTh J1aDOpaHTy M OTUYUTATBHCS IIEpe] HHM B €ro
COXPaHHOCTH

4. 3agauuna
1. O3HaKkOMBTECE B pazjeie «OTUET» ¢ I3MEPEHUAMI, KOTOPEIE HYKHO

IIPOBECTM.
2. lloouepeaHo IPUMEHANTE HHCTPYMEHTHI JJ11 nm3MepeHuil. CmMeHa
TIOKYMEHT NOANUCAH ¢ JIeayromero. JlaHHbele N3MepeHUil MOYKHO

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LLlebayxosa TaTbAHa AnekcaHopoBHa [HHOI KOJIOBI — IIO HpHHD}HEHHDﬁ PAIOM
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® IIPM NCIIOJIE30BAHNN JCHCIIMETpPA — Ha HpHHG}I{EHHDfI PAOJOM IIKAJIC,

® [IpU MNCIIOJIL30BAHUN MYJILTUMETpPa M HArpy304YHOIl BIWIKM — Ha
NHJIIKaTOpax caMHX IPHOOPOB.

3. I[EI.HHE:IE: HBMepeHHﬁ 3daHCCHTC B OTHUCT I 3alllIITIITC CI'O.

Puc. 4.1. JleucumeTtp nocine 3aMepa ITIOTHOCTHU 3JIEKTPOJINTA

S. CogepikaHue oTyeTa

OTUeT JOJIKEH COJIEpKaTh.

1. HamMeHoBaHUE TEMEBI, KOTOpasl YKa3blBa€TCs Ha TUTYJILHOM JINCTE.

2. llepeueHb oIpeAesIeMbIX JUACHOCTUYECKUX I[apaMETPOB C
yKazaHUEM IIPEACIILHBIX UX UNCJIEHHBIX 3HAUSHMI.

3. IlepeueHs UCIIOJIBL3YEMOro 000pPYyA0OBAHUS U IIPUOOPOB.

4. Metoauky omnpeaeneHns TEXHHYECKOTO COCTOSHHS IIpHOOpPOB
3JIEKTPO0OOPYI0BAHUS aBTOMOOMIIA.

5. CXeMHI IOAKIIOUEHIS IPUOOPOR IIPU NCITLITAHHIL.
6. PesynmpTaThl m3MepeHuil, opopMIIEHHBEIE B BHJAE TaOIUIEI, ¢dopma

KOTOpOIl mpuBeaecHa B Tabnuie 5.1. HymMepamusa akkyMyJIITOpOR HaUHAETCS
OT IUIFOCOBOTO BBEIBO/IA.

Tabmuma 5.1 - Pe3ynmsTaTel H3MEpeHUIl

HanmenoBaHue napamerpa | Homep akkymysisaropa

1 2 3 1 S 6

YpoBeHb snekTpoauTta, MM | 10 12 12 8 8 13

[I1OTHOCTE BJIEKTPOJINTA 1,21 1,20 1,20 1,22 | 1,19 | 1,19
I3MEPEH., T/ cM3

LAOKYMEHT MOAMUCAH ) 20 20 20 20 20
SNEKTPOHHOW NOANMUCHIO

Ceptuchukar:  12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: LleBayxosa TateAHa AnekcaHapoBHa
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IIpuBeacHHAas Kk 25°C,
r/cM3

CTENEHb pa3psKEHHOCTU
10 IJIOTHOCTH, %0

JJIC akKyMyaTOpa,
[I0JICUNTaHHas

I10 IJIOTHOCTU
aJIeKTponnra, B

SJIC akkyMmyaTopa,
3aMEpEeHHAas BOJILTMETPOM,
B

HamnpsxeHne

aKKy MYJLITOPA
10 Harpyskoi, B

Hamnpsxenue OaTapen moj
Harpy3koii, B

SJ1C nByX coceqHIX
aKKy MYyJIITOPOB, B

IlagmeHne HapsHKEeHNS Ha
MacCTHKE, KpPEIIIKaX 1
CTeHKaxX MOHOOJIOKA, B

7. 3aKIoUeHIEe O TeXHHIUECKOM

COCTOSHHUM aKKyMyJIITOpa W

TCXHHIYUYCCKOM COCTOAHIII HKK}’M}’HHTDPHDE 6aTapEHZ IIPHTI'OJHOCTH €C K
,.[[E].HBHEﬁHIEﬁ JKCIUIyaTalli, O HEG@XD,[[HMDCTH I[IoA3apsAaada HIIIM PCMOHTA
6&TapEH C YVKd3dHHCM BCCX BBIABIICHHBIX HEI’ICHPE‘LBHGCTEf’I I crocoba Hux

yCTpaHEHUSI.

6. KoHTpoOJIbHBbIE BOIPOCHI
1. TUIBI 1 KOHCTPYKIMS CBHHI[OBEIX aKKYy MYJISITOPHBIX OaTapell.
2. HeucmpaBHOCTU aKKyMYJIITOPHBIX OaTapeil U CIIOCOOBI HX yCTpaHE-

HITA.

3. Kakum mnpomBepkaM mojBepraercs akKKyMyJLITOpHas Oarapes s
OMpEIETICHNS €€ TEXHUUECKOTO COCTOSHIIA?

4. IlepeueHp pabOT 110 0OCITYKUBAHUIO aKKyMYJIISTOPHEIX OaTapeil.

5. Meroanl 3apsaaKu aKKyMYIIITOPHBIX OaTapeil.

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOAMUCHIO

Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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JlabopaTtopHas padora Ne2.
Tema: «3yyeHne KOHCTPYKLIUHU M JUATHOCTHYECKHX MMapaMeTpoB
reHEpPaTOPORB H PETryJIATOPOB HANIPAKEHHUS

Ileab — M3y4YUTH KOHCTPYKIMEO U JUArHOCTUYECKHE IlapaMeTphI
r€HEPaTOPOB UPETYJIITOPOB HAIIPSIIKEHMS.

3HATH:

- 3HaeT Ha3HAueHHe, KJIACCH(HKAI[HIO, IIPHHIMII JeHCTBHS, SIeKTPHYECKYIO CXEMY,
TEXHHYECKHE VYCIOBHSA H IpaBHIa PalfHOHAIBHOH SKCIUIyaTallMH, IIPHYHHBI H IIOCIEACTBHS
IpeKpalneHus padoTocrmocoOHOCTH  CHCTEM  BIEKTPOCHAOXKEeHHMS M ITYCKOBBIX CHCTEM
TPaHCIIOPTHBIX CPEJCTB,

YmMerh:

- YMeeT BHIIOIHATh OIepallHH II0 TEXHHYECKOMY OOCIYKHBAHHIO ITPHOOPOB CHCTEM
3JIEKTPOCHA0XKeHHS H ITYCKOBBIX CHCTEM TPAHCIIOPTHHIX CPEICTB,

Buajern:

- Brnajeer HaBBRIKaMH JHAarHOCTHKH H PEMOHTA ITPHOOPOB CHCTEM 3JIEKTPOCHAOXKEHHS H
ITYCKOBBIX CHCTEM TPAaHCIIOPTHRIX CPEJICTB,

2. TeopeTnueckasi 4acThb

2.1. IIpoBepka padoTOCNIOCOOHOCTH reHEPATOPOB HAa NIPUMeEpPe MOAeIH

redeparopa 37.3701

Cxema aBTOoMOOIWILHOTO reHepaTopa BA3 2110:

1 — KoxYyX 17 — mKuB
2 — BEIBOJ «B-+» IS MoK TFOUEHN S

g 18 — raiika
IIOTpeOUTENe

3 — IOMEXOIIOJaBILIION[ UM KOHAeHcaTop 2,2
MKD

4 — oOmuii BEIBOJT JOIOIHUTEBHEIX JIOI0B
(mpucoeguHseTcs K BEIBOAY «D+» peryisaropa
HAaIIP DK CHIIA )

19 — Ban poropa

20 — nepegHUI IO IIUITHUK
BaJla poTopa

21 — xmroBooOpa3HLIE
IIOJIFOCHBIE HAKOHEUHUKH
poTopa

S — ACPIKATCIIb IIOJIOXKHUTCJIBHBIX JHOJ0B
BEIIIPAMHUTCIIBHOTO OJ10Ka

6 — ACPIKATCIIb OTPHULIATC/IBHBIX JITIOJOB

22 — oOMOTKa poTopa
BEIIIPSIMUTENILHOTO OJI0OKa

7 — BEIBOJLI OOMOTKH CTaTOpa 23 — BTyJIKa

[OKYMEHT MOANUCAH
SNEKTPOHHOM MNOAMUCHIO
Ceptudcmkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu. LUebayxosa TatkaHa AnexcaHapoBHa

24 — CcTSKHOII BUHT

25 — 3aHUIT O NITHUK

meDpa
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10 — zagHAI KpBINIKa

11 — nepeaHssa KpEIIIKa
12 — cepaeuHnk cTaTopa
13 — obMmoTka cTaTopa

14 — mucTaHIIMOHHOE KOJILITO

15 — 1raiiba

16 — xoHyCcHas maiiba

OOKYMEHT __I'IO,EII'IHCAH
SNEKTPOHHOW NoAarnnvcCeio
Ceptudunkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LWebayxopa TaTeAHa AnekcaHapoBHa
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26 — BTYIIKa MOJIINIIHIKA
27 — KOHTaKTHBIE KOJIbI[A

28 — oTpUIaTEIILHEI IO
29 — OO UTELHBIIT IO
30 — TOIIOJITHUTEILHBII U0

31 — BeIBOA «D» (0OmIuUii
BBIBOJ] JTOIMOJTHUTEJIHLHBIX

JINIOJIOB)

HCTCMbI I'€HEpaToOpa.



[ - cenHepamop, 2 - ompunyamenvhsiii OUo0, 3 - OONOIHUMENbHBIIL OU0O; 4 -
NOJIOHCUMENLbHBLIL OUOO; 5 - KOHMPONbHAA 1aMna pa3paoa aKkKyMyaamopHoll
bamapeu, 6 - kKomouHayua npubopos; 7 - onommemp, 8 - MOHMAad*CHwLil 010K, 9 -
oonoiHumenvHole pesucmopol no 100 Om, 2 Bm, 10 - pene 3axcuecanua; 11 -
eulKIIOYamens 3axcuzanud, 12 - akkymynamopuasa bamapes, 13 - KoHOeHcamop,
14 - oomomka pomopa, 15 - pecynamop HanpatceHus

['enepaTopamu mojzenu 37.3701 KOMIIIEKTYIOTCS aBTOMOOMIN Bomkckoro
3aBO/iA.

AOKYMEHT MNOANnMcAH
QNEKTPOHHOW MNMoAarnncbio
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: LWebayxopa TaTeAHa AnekcaHapoBHa

HewncrenteneH: ¢ 20.08.2021 no 20.08.2022



JononHurensHbie auoasb! VHTerpansHei
CTatUNU3ATOP

Hropk K 1

+ 30 o1

L o ]___L K2

-
o BIE |

L
IE——
AKKYMYNATOP
\ T pexpazHan 06MOTKAE reHeparopa
Huoas! OCHOBHONO AMOAHOND MOCTA
Cr——

Puc. 2.1. Cxema renepatopa 37.3701

PaccMoTpuM  IIpakTHUECKNe JE€HCTBHS IO IIOMCKY  HEHCIIpaBHOCTEIl
reHepaTopa U HX ycTpaHeHne. OOBIYHO HEUCIpPaBHOCTU padOTHI TeHepaTopa
3aKJIFOYAOTCS B CIEAYIOMEM:

1. IIpomcxXOoJaUT IIOCTOSIHHBINI pas3ps] aKKyMyJISITOpHOII OaTapen u3-3a
IIOJTHOM HEepabOTOCIOCOOHOCTH r'eHepaTopa.

2. llpum MHOBBEIIIEHHOM MOTpeOJIeHNE 3JIEKTPOSHEPTHUN - TIeHepaTop He
CIIPaBJISIETCS ¢ HArpy3Koil, HalpskeHne OOpTOBOIl C€TU CTAHOBUTCS HIDKe, deM 13
B.

3. IT'enepatop BEJAET OoJbINIOE HampskeHne (Oomee uem 16 B), uto
IIPUBOJUT K Mepe3apsake akKy MyJIITopa (BRIKHIIAHUIO 3J1€KTPOJIITA ).

2.1.1. IIpoBepka 3apsaaxu

B niepByro ouepenn, IIpu IIPOBEPKE 3apsAAKU, CIIEIYET IPOBEPUTL HAIIPSKEHUE
Ha aKKyMYJIITOpHOI OaTapee mpu obopoTax aABurateisd okoio 2500 oo/muH. Ecnm
YCTPOICTBO pabOTaeT HOPMAJIbHO, TO BOJIIbTMETP MOKaXKET HAIPSIKEHIE B IIpejerax
13.8-14.5 B. Eciu HamnpspkeHHE IIpH HpOBEpKEe HIKE ueM 13 B, To ciemyer
[IPOBEPUTH T'EHEPATOP I10 CIISAYIOIEN IIOCIIEI0BATEIILHOCTH:

1. KauecTBo mMNH 3a3eMJIEHHS CHUJIOBOTO arperarta M akKyMYJISTOPHOII
OaTapenu.

2. CoeguHeHN aKKyMyJIITOpHOI Oatapen n koHTakTa (30) reHepaTopa.

3. Ecnn He ropuT KOHTPOJIbHAS JIaMIIOUKa "akKyMyJISITOp" U He padoTaroT
IpUOOpEl Ha IMUTKE, IIpoBepdgeM IpenoxpaHurens Ne 5, B Onoke pene (g1 BA3-
2108), mu Ne 10 mma BA3-2105,07.

4. Ilporepka HampsokeHHsS Ha 1mTekepe (61) - IIPOUCXOAUT IIOCTIE
[IPEABApUTEIILHOTO CHATUA €ro ¢ reHepaTtopa. lIpu BKIHOUEHHOM 3aXUTaHUN

TATTTITN ALTTL Tatthawenme 17 S R

NOKYMEHT NnoarnncAH
SNEKTPOHHOW NMOAMNMUCKIO VAHIA JOIIOJIHIITCIIBHBIX PC3IICTOPOB - B
Cepmcbm:ar: 12000002A633E3D113AD425FB50002000002A6 32 pe3rcTopa Io 100 OMm 11 2 BT Ka}HﬂbeI)
Bnapeneu: llleb3ayxoBa TaTtbAHa AnexkcaHOgpoBHa 1 3)

Nencreutened: ¢ 20.08.2021 no 20.08.2022



[{emoCcTHOCTE OOMOTKH SIKOPS HMPOBEPSIOT IIPH IOMOIIU KOHTPOJIBLHOI JIAMIIE
I aKKyMyJLITOpa, IpeIBapHTEILHO CHSIB HHTETpallbHBEIN CTaOMIN3aTOpP, YTOOHI
oOJIEerYuTL JOCTYII K KOJBIEBEIM KOHTAaKTaM KOpsS. Takke MHOpU ITOMOIIH
KOHTPOJILHOI JIaMIIBI IIPOBEPSIOT, HET JIN 3aMBIKaHIII OOMOTKU SIKOPS Ha KOPIIYC.

2.1.2. IIpoBepka HHTerpaJjibHOro cTAa0MIN3ATOPA

IIpoBepka HUHTErpajJlbHOTO cTaOMImM3aTopa TeHepaTopa COCTOUT M3
CJIEAVIOIIETO X0o4a ACCTBUIL:

1. Ilomcoemungror mamnouky (12 B, 1-3 BT.) x merkaM HMHTErpajlbHOIO
ctabmimzaropa (kiaemma B, I11).

2. IlogBomsar HampsokeHue 12 B Mexay KOPIIYCOM HHTErpaJibHOTO
ctabmnuzaropa (-) u ero oreojioM nojJ koHTakT (30) u kiaemmoinl B (+). IIpu satom
JaMIla JIOJDKHaA 3aropeThes. IIpn moBEIMIEHUU Hap:skeHNs Oojiee yeM 15-16 B Ha
KJIeMMe B JlaMmma JoJpKHa IIOTacHYThb. ECIM 3TOro He MPOUCXOJUT, TO CIEAYET
3aMEHHUTL MHTErpaIbHBII CTaOWIN3aTop.

2.1.3. IIpoBepka reHepaTopa 1ocje CHATHS C ABTOMOOKIISA

J11s ganpHenmen IpoBepku HEOOXOJMMO CHATH I'€HEpPaTOp ¢ aBTOMOOWIISI, U
pazo0paThk ero.

IIpn momoIu KOHTPOJILHOU JIaMIIBI, IIPOBEPSIOT BCE OUOALI E€HEpaTopa -
IIIECTh OCHOBHBLIX U TPHU BCIIOMOraTelbHBIX. 1Ipu sTOM creayer 3aMeTuTh, YTO I
[IPOCTOTBl KOHCTPYKI[UN, OJHHN N3 TPEX CIJIOBBIX JMOJa MMEIOT Ha CBOEM KOPIIyCE
aHOJ, a APYrue KaTod. OTO CIEAYET YUUTBHIBATH IIPU IIPOBEpPKE JUOJHOI'O MOCTA.
Ilepen mpomBepkoll HEOOXOAHMMO OTCOEJMHUTH OTBOJLI CTATOPHOII OOMOTKHM OT
IIOJHOTO MOCTA.

CocTossHe 0OMOTKH CTaTopa MPOBEPSIOT BU3yaJIbHO, a TaKKe€ IIPHU IOMOIIU
KOHTPOJILHOI JTaMIIBI I aKKyMyJIaTopa. OHUM COEIMHEHBI MEXKIy coO0Il 3Be3 4011, Oe3
oOpazoBaHUs CpeqHeil TOUKIL.

[Ipn HEOOXOAMMOCTH 3aMEHAIOT MOAIIUITHUKI F€HepaTopa HOBBIMIL

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Juoae! OCHOBHOO AMOAHOrO MOCTAa

Puc. 2.1. Cxema renepatopa 37.3701
Creayer MOMHHUThL, YTO KOHTakThl K1 m K2 mokazaHbl 37€Ch YCIIOBHO, MJIA
IIPOCTOTHI IOHUMaHUA cxeM. Ha peansHOM aBTOMOOMIIE BEI UX He HaligeTe. KoHTaKT
"K1" coemguHeH ¢ mmHOI (+) »snexkTpornmuraHusg aBTomMoOwId. Koxrakr "K2"
COEJMHEH C KOHTPOJILHOI Jammoil "akkyMmyJiaTop" (Ha pa3HbBIX Mojesix BA3I aTa
cXeMa ITOJKIFOUEHI pazindHa ). CxeMa MOJKITFOUeHIS HIKE.

Puc. 2.2. CxeMa NoAKFOYEHNS CHUTHAJIN3aIlN padOTHI I'eHepaTopa Ha BA3-

2105,07

AOKYMEHT MOANUCAH aTopa aias BA3-2105,07
QNIEKTPOHHOMUW MNoArnnMcCbio
Cepruchukar:  12000002A633E3D113AD425FB50002000002A6 BHIIMaHIIC COCTOJAHHIO PEMHA 1IPIBOJA
Bnapgeney: Lebayxosa TaTtkaHa AnerkcaHapoBHa JMHEHISI CHJIOBBIX IIPOBO/JIOB "Macca u

NeiictanTerniex: ¢ 20.08.2021 o 20.08.2022 . 1 I'CHEPATOPOM.



IIpokOHTpONMUpPYITE€ COCTOSIHHE IIETOK HHTerpalbHOI0 cTadmwiIm3aropa,

COCTOAHHC IIPCAOXPAaHUTCIIA HOMCD IIATE B MOHTa4XXHOM 6HGK€: Ka4deCTBO KOHTAKTOB
3dMKa 3aKINT'aHITA.

K1 bnok pene. (YA 3amok Pene saxuranua Wurok npubopos
WY F—'
l

K<

Puc. 2.3. Cxema NOAKIIOYSHHII UHAUKAIIUI paboTH reHepaTopa A1 BA3-

2108.

2.2. llouck wu ycTpaHeHHe HEUCIPAaBHOCTeH Yy3JI0B M JeTajied
reHepaToOpPHbIX YCTAHOBOK

JUI1s IONCKa HEUCIIPABHOCTU AIIEKTPUUECKIUX IEIIell FeHEPAaTOPHOI YCTaAHOBKU
JIOCTAaTOYHO HNMETh OMMETp. bosiee TouHas mpoBepka OOMOTOYHEIX Y3JIOB TpeOyeT
IPUMEHEeHI CIeIUaIbHBIX HOpuOopoB, Takux kak IIJJO-1. C ero moMomibro

OCYIIECTRIISIETCS IIONCK HEUCIIPAaBHOCTEl B OOMOTKaX METOJIOM CpaBHEHHS X
[TapaMeTPOB.

2.2.1. IIpoBepka o00MoTKH poTopa (B030Y:K/AeHHUA)

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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Puc. 2.4. IIpoBepka 0OMOTOK IreHepaTopa:

a)- U3MEpEeHNEe COIPOTHRIIEHNI 0OMOTOK BO30OYKACHIA,

0)- mpoBepKa 3aMBIKaHISI 0OMOTOK cTaTopa Ha "Maccy",

B) - IpOoBepka 0OMOTOK cTaTopa Ha npudope I1J]O-1.

JInss mOpoBEepKH OOMOTKH CIEAYET BKIIOUUTL OMMETP Ha HI3MEpPEHIE
COIIPOTHURIEHNS M IIOJHECTH €ro BBIBOJABI K KkolbllaM poTopa (Puc.2.4). VY
IICIIPABHOTO POTOpa COIPOTHURJIEHIIE OOMOTKH JIOJIKHO OBITh B peaeiax 1,8 - 5 Owm.
Ecian omMmerp mokaeT O€CKOHEUHO OOJILIIOE COIPOTHBIIEHUE, 3TO 03HAYAET, UTO
I1ellb OOMOTKHI BO30YIKJI€HI pazopBaHa. PazphIB, Uallle BCEro, MPONCXOJUT B MECTE
MalikII BEIBOJIOB OOMOTKHU K KoOJIbIIaM. CIEAYET BHUMATEILHO IIPOBEPUTH KadE€CTRO
BTOI MalKMN.

IIpoBepKy MOIKHO OCYIIECTBUTL UIJION, IIEBEIIA BRIBOABI OOMOTKM B MECTE HX
noAnaiikn. O cropaHun OOMOTKU CBHAETEILCTBYET IIOTEMHEHHE H OCBIIIAHUE €&
N30JISAIII, KOTOPOE€ MOXKHO OOHApy’KUTh BH3yaJIbHO. CropaHne 0OMOTOK HPHBOIJUT
K OOpPEIBY NN K MEXKBUTKOBOMY 3aMBEIKAHIFO B OOMOTKE C YMCHBIICHIEM €€
oOmero comnpoTHRIeHNd. YacTHYHOE MEXBUTKOBOE 3aMBIKaHHE, IIPH KOTOPOM
COIIPOTHUBJIEHHE OOMOTKHI MEHSETCSI MaJlo, MOJKET OBITh BRIABICHO mpudopom I11JJO -
1, cpaBHeHHEM JaHHON OOMOTKH ¢ 3aBemoMo wucipaBHol. llocie mnpoBepkn
COIIPOTHUBRIIEHII OOMOTKH CIIEIYET MPOBEPUTHL OTCYTCTBUE y HEE 3aMbIKaHUS Ha
"maccy". J[71s1 3Toro oJiiH BEIBOJ OMMETpa MOJHOCHUTCS K JIFOOOMY KOJIBI[Y POTOpa, a
IPYyroil K €ero KIOBy. Y HCIPaBHOII OOMOTKH OMMETP IOKaxX)eT OECKOHEUHO
OO0JILIIIOE CONMPOTURICHNE. HencnpaBHEIIl pOoTOP MOJIEKUT 3aMEHE.

AOKYMEHT NoanmncAH
3NEKTPOHHOWM NOAMUCHIO
Ceptuchukar:  12000002A633E3D113AD425FBSD002000002A6 |
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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IIpoBepka 2aMmbIKaHHSI OOMOTKHM cTaTopa Ha "maccy" MIpOH3BOAUTCH
IOACOEAUMHEHIIEM KOHIIOB OMMETpa K OJHOMY H3 BEIBOJOB OOMOTKH I
HEN3O0JIMPOBAHHOMY YUacCTKy kejie3a crtaTopa. OMMETpP JOJDKEH II0Ka3zaThb pa3phlB
eI Y HMCIIpaBHOIl oOMOTKH. IIpoBepKy MEKBHTKOBOI'O 3aMBIKaHHS B OOMOTKax
cTaTOopa MOJHO C JOCTaTOYHONW TOYHOCTBIO OCYIIECTBUTHL C UCIOJIL30BaHUEM
npuoopa II[JJO-1 (ecoim ¢azel HAESHTHYHBL, Ha »KpaHe HaOMOJaeTcsd OJgHa
ocIUUIOrpacuueckas KpHBas, eclu a3kl HEOJUHAKOBBI H3-3a MEXKBHTKOBEIX
3aMBIKaHHII WK OOpeIBa B (paze, TO KPUBHIX BEICBEUHBaeTcAd [ABe). VizmepeHue
CIIeAyeT IOBTOPUTH, IIOMEHIB MecTaMu (¢a3pl, MNOACOEANHEHHBIE K HYJIEBOMY
BEIBOJTY IIPHOOpa 1 BEIBOJAM.

OOpEIB MOYKHO IIPOBEPUTHL U OMMETPOM, IIOJCOEINHASA €0 K HyJIEBOIl TOUKE U
[IOOYEPEIHO K BEIBOAY KaxkAol (azbl. BHENIHIM OCMOTpPOM CIEAYET YOEIUTHCH,
YTO OTCYTCTBYET IOArap M pacTpeCKUBaHHE M30JIHNN OOMOTKM M Ia30BOII
m30ul.  BoccTaHOBIeHHE OOMOTKH CTaTopa MOJMKET OBITh IIPOBEJEHO B
CIEINAJIN3IPOBAHHOM PEMOHTHOM IIPEATIPUATHUL.

2.2.3. IIpoBepka BLIIPAMHTE/ILHOI0 0JI0KA
D"
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Puc. 2.5. IIpoBepka AUO0B BEIIPIMUTEILHOIO OI0Ka

IIpoBepka AgUOJOB BHIOPSIMUTEIHLHOTO OJIOKa  IIPOM3BOJUTCS  IIOCJIE
OTCOEAUHEHHNS €ro OT OOMOTKH CTaTOpa OMMETPOM, BKIIIOUEHHLEIM Ha H3MEpEHUE
HanpskeHusd B kO (Puc.2.5). UaMmepurebHBIE KOHIBEI OMMETpa II0ACOEIIMHIIOTCS
OJMH K BBEIXOJJHOMY BEIBOAY (+) MM (—) BREIIIPSIMUTEIHLHOrO OJI0Ka WIN K OJHOMY
13 paguaTOpOB OJIOKAa, COEQUHEHHLIX C 3THMH BBEIBOJAMH, a JApPyroil k ¢azHOMY
BEIBOJIY BEINPSIMUTEIBLHOTO OJIOKa. 3aTe€M H3MEPUTENIbHEIE KOHI[BI MEHSIOTC
MecTaMH. Eciam mpm cMEHE COEQUHEHUS U3MEPUTEILHBIX KOHIIOB OMMETpa €ro
[TOKazaHIAd pe3KO MEHSIOTCS, TO OMOJ HCIpPaBEeH. B IIPOTUBHOM CiIyuae OH BBIIIEI
13 CTPOS. AHAJIOTHYHO MPOBEPSIOTCS BCE JUOLI BHITPAMUTELHOTO OJI0KA.

JINOZBl JOIIOJIHUTEILHOTO BBINIPSMUTENS IIPOBEPSIOTCA aHAJIOTUYHO C TOU
T manmredt s oo s nrrnaTan OMMETpPA B ATOM CIIYUae IO KITFOYAIOTCS K

NJOKYMEHT NMoarnncAH

INEKTPOHHOW MOANUCHLID K€ JOIIOJIHUTCIIEHBEIX AIHOJOB.
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TatkAHa AnekcaHapoBHa
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MHCceKII0 MOAMINIIHUKOB HAUHUTE C BHEIIHETO OCMOTPA, BHISBICHUMA
TpeImUH B o00oliMax, HAaBOJIAKMBAaHHNA IUIN BEIKpAIIMBaHNSg METallJIa, HaJIII4ne
Koppo3un U T.A. IIpoBepbTe IerkocTh BpallleHUs U OTCYTCTBUE CUIILHOTO JEO(Ta U
yMa, IIPEABAPUTEIILHO NPOMBEIB IOAMUIIHUK 10 %-HBEIM pPacTBOPOM MOTOPHOTIO
Macla B O€H3MHE. 3aTeM CJIEJyEeT OCTOPOIKHO, C IIOMOIILIO IHMHIIETA, CHSTh
VIUIOTHEHHe  (ecJIi  OHO  JBYXCTOpPOHHEE), IIPOMBITH  IOAIINIHUK B
HEATIUINPOBAHHOM O€H3HIHE, BEICYIINTh, 3aI0KHUTEL 2-3 I. cMazku Ne 158, [IIPYC-4,
JI3-31 1 noctaBUTH YIUIOTHEHNE HAa MECTO.

Ecin y NOOAIINIIHMKA CIWIBHO H3HOIIEHBI II0CAJIOUHLIE MeCTa IIN €CTh
[IOBPEXKICHUS IIapUKOB, TPEIUHLl KOJIEll, pa3phIBEl CEIIapaTopa, TO OH IOJJICKUT
saMeHe. [[OOIMUITHUKN ¢ HeCheMHLIMU CTaJbHBEIMH 3alllUTHBEIMHI ITalidaMm n
nedeKkTaMi BpalleHI I IO/1JIe)KaT 3aMEHE Ha HOBEIE.

2.2.5. IIpoBepka KpbIlIEK

BHEIIHIM OCMOTPOM ONPEAEIISAETCS OTCYTCTBUE TPEIUH, IIPOXOMAINX Yepes
rHE3/0 IIOAIINIIHUKA, 0OJIOMEI JIall KpeIUIeHNs I'eHepaTopa, CUJIbHEIE OBPEXkKICHIS
[I0CAJA0OYHKIX MeCT. IIpn Hanmunum Takux IIOBPEXKIACHUN KPBIIIKA IIOJIEKNUT 3aMEHE.
IIpu BHISIBIEHUN CHJILHOI'O M3HOCA IIOCAQJAOYHBIX MECT IIOJ IIOJIINITHUK
BOCCTAaHOBJIEHHE KpBIIMIEK MOKET OBITL IIPOBEACHO HaHECEHHEM Ha 53TH MecTa
AIOKCUAHON KOMIIO3HITUM, C IOCIEAYIOEl 00pabOTKOII B pazMep.

2.3. IIpoBepka reHepartopa de3 Harpyszku 122245

Tabmmna 2.1 Texnmyeckas xapakrepucTuka regeparopa 122245

IIlapaMeTprl IIoxazarenu

MaxkcumarnbHas cuwia Toka otgaduu npu 13 B m gacToTe 35
BpameHus poropa 5000 MHH_]: A

IIpeaensl peryupyeMoro HamnpsbkeHus, B 14,1+-0,5

MaxkcuManbHasg YacToTa BpallleHIs poTopa, MIH- 1 13000

IlepeiaTouHOE OTHOIIIEHNE «JBUTATEIIL-TEHEPATOP 1:2,04

['eHepaTop cumnTaeTcsl HCIPAaBHLIM, €CJII HaIps)KeHHE Ha OOMOTKeE
BO30YXKJACHHS IMpPH JOCTIDKEHNN HOMUHAJILHOIO HAMNpspKeHNs Oe3 Harpy3kn He
[IPEBLIINIACT BEJIMUNHY, YKa3zaHHYKO B TEXHHUECKON XapaKTEpHUCTHKE. |'eHeparop,
Y IOBIIETBOPSIOMIUIT STUM YCJIOBUAM, IIPOBEPSIEOT IO HATPY3KOIA.

2.4. IIpoBepka reHepaTopa noa Harpy3Koit

['emepaTop cUHTaeTCs HCIPABHBEIM, €CJIM HAaOpsKEHHe Ha OOMOTKe
BO30YKACHUSA IIpH JOCTIDKEHUM KOHTPOJIBLHOII CHIIBI TOKa IIPH HOMHHAJILHOM
HAlpsDKEHUNI  HE  [PEBBIIAET  BEIMYNHY, YKa3aHHYEO B TEXHHUECKOU
XapaKTepUCTUKE. Eciam reHepaTop HE VYIOBJIETBOPSAET STUM YCIOBUSAM, TO
[IPOBEPSIOTCS €0 Y3JIbl U JIETAII.

2.5. IIpyHuun padoTsI peryjasiTopa HarnpsKeHUs

Pervisarop HaOpshKEHMSI IDOMIEPIKUBAET HaIpskeHHEe OOPTOBOM CE€TH B

NOKYMEHT MOANMWUCAH )

SNEKTPOHHOW NOANMUCHIO L paﬁﬂTLI IIPIT HMN3MCHCHHI YdCTOTHI

Ceprudhikat:; 1112000002A633E3D113AD425FBE0002000002A6 KTpHT—IECHDﬁ Harpy3KI, TEMIIEPATYPHI
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa

1 MOKET BEIIIOJIHATE AOIIOJIHHTCIIEHEIC
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(PYHKIIUN — 3alUIaTh 3JIEMEHTHI TI'€HEPAaTOPHOII YCTAaHOBKM OT aBapHIlHBIX
PEXKIIMOB I IIEpeTrpy30K, aBTOMAaTHUYECKU BKIIOUAThH B OOPTOBYIO CETh CHIJIOBYEO
I1eIlb TeHEPaTOPHOII YCTAaHOBKH NI OOMOTKY BO30YKIEHUS.

IIo cBoell KOHCTPYKIIMU PEryJIATOpBl JeIATcs Ha OeCKOHTAaKTHEIE
TPAaH3UCTOPHBIC,  KOHTAKTHO-TPAH3UCTOPHBIE W  BHOpalMOHHBEIE  (peie-
pPerysaTophl). PazHOBUIHOCTBEIO OECKOHTAKTHBIX TPaH3UCTOPHLIX PErYJISITOPOB
ABJLIIOTCS  UHTETPallbHBIE  PETYIIATOPBI,  BBIMOIHAEMBIE [0  CIIEIUAJILHON
rHOpUAHON TEXHOJOTHMH, WM MOHOJIUTHBIE - HAa MOHOKPHCTAJIe KpEMHI.
HecMmoTpssi Ha CcTONMR pa3zHOOOpazHOE€ KOHCTPYKTHUBHOE HCIIOJIHEHHE, BCe
PEryJIsaTOPHl pabOTArOT 10 €AUHOMY IIP MHITHITY.

HanpspokeHne reHepaTopa 3aBUCHT OT TpeX (PaKTOPOB — YaCTOTHI BpallleHUs
€ro poTopa, CIILl TOKAa HAIPY3KU M BEIUYNHBI MarHUTHOTO IIOTOKA, CO3/IaBA€EMOTIO
0OMOTKOI BO30YKAEHI, KOTOPHII 3aBUCUT OT CUJILI TOKa B 3TOIl 0OMOTKe. JI[F00O0I1
PETYIIATOP HAIIPSIXKEHUA COLEPIKUT:

-  UYyYBCTBUTEJILHBIII SIIEMEHT, BOCIPUHUMAIOIINII HaIOpsDKEHUE TeHepaTopa

(0OOBIYHO ATO JIEJINTEL HANPSKEHI Ha BXOJE PETYILITOpa),

- BJIEMEHT CpPpaBHEHUs, B KOTOPOM HAIIPsDKEHIE T'eHepaTopa CPaBHUBAETCS C

ATAaJIOHHON BEJINMUNHOIL,

- PEryJIupyIOMUIl OpraH, M3MEHSIIONINNI CIUTy TOKa B OOMOTKE BO30YXKICHIL,
€CJIN HalIpPsIKEHIE PeHepaTopa OTJINYAeTCs OT 3TAJIOHHOU BEIINMUNHEI.

B peanbHBIX perymaTopax STaJlOHHON BEINYMHON MOXKET OBITh HE
00s3aTeNbHO AJIEKTPUUECKOE HAIpsKEHUEe, HO H Jrodas (uindeckas BelINMJNHA,
JIIOCTAaTOYHO CTAaOMJIbHO COXpaHMAONmIasi CBOE€ 3HaueHHe, HalOpuMep, CHia
HaTSKCHII IPYXXUHBEI B BHOPAIIMOHHEIX H  KOHTAKTHO-TPaH3UCTOPHEIX
pPEryIIITOpax.

B TpaH3UCTOpPHBIX  peryadaropax HSTaJIOHHON  BEJIUYMHON  SBJIAETCA
HaIIpSDKEHUE CTAaOMIN3aI[ul CTaOMINTPOHA, K KOTOPOMY HAIpsDKEHHE I'eHepaTopa
IIOJBOJUTCS 4Yepe3 JEIHTENb HaIpsKEHUS. YIIpaBJI€HHE TOKOM B OOMOTKE
BO30YKJCHIUS OCYIIECTRISETCSA AJIEKTPOHHBIM U 3IIEKTPOMAarHUTHEIM peie.

YacTtoTa BpalleHUss poTopa M Harpy3ka TIeHepaTopa U3MEHSIOTCI B
COOTBETCTBHUU C PEKUMOM pabOThEI aBTOMOOIIIA, a PETYILITOP HAIIPSKEHI JEOOO0T0
THIIa KOMIIEHCUPYET BIIMSHUE STOr0 M3MEHEHHNS Ha HaIpsDKEHHNE TIeHepaTopa
BO3JEIICTBIEM Ha TOK B 0OMOTKe BO30yxkAeHIA. IIpm 3ToM BHOpAIMIOHHLIN WU
KOHTaKTHO-TPAH3UCTOPHEIN PETYJLITOP BKJIFOUAET B I[€Ib M BBIKIIFOYAET U3 IEIIN
OOMOTKHM BO30YXKJIEHII IIOCJIEAOBATEILHO pe3ucTop (B JABYXCTYIIEHYATHIX
BHOpAIINOHHBIX PEryJIsITOpax Ipu paboTe Ha BTOPOIl CTYIIEHHU «3aKOpaulBaeT» 3TY
0OMOTKY Ha Maccy), a OECKOHTAaKTHBII TPaH3UCTOPHBIN PEryJIATOP HAIpSDKEeHHS
MEPUOJNYECKH TIOJAKIIFOYAET M OTKIFOYaeT OOMOTKY BO30OYKJIEHNSI OT Ielu
[TUTAHII.

B o0oux BapmaHTax H3MEHEHHE TOoKa BO30YKIEHIS JOCTUTAETCS 3a CUET
[IepepaclupeiclIeHUsd BPEMEHU  HaXOXKJACHUI  IMIEPEKIIOYAROIEro  SIIEMEHTA

AOKYMEHT [OATMCAH [HOM COCTOSHIUSIX.
SNEKTPOHHOW NOAMACHIO
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6 {H4 6LITB:. HalIpHIMCP, OJIA CT&6HHHBE’LL{HH
Bnapeneu; LWebayxoea TateAHa AnekcaHapoBHa
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pEryaTopax BpeMs BKIIFOUEHUS PE3UCTOpa YMEHBIIAETCS 10 CPAaBHEHHIO CO
BPEMEHEM €I'0 OTKIIFOUEHU, a B TPAH3UCTOPHOM PETYIIATOPE BPEMS BKIIFOUCHUA
OOMOTKHM BO30OYXJAEHUSI B Il€llb IIHTAHHS YBEINMYUBAE€TCS II0 OTHOIIEHMIO K
BPEMEHU €€ OTKJIFOUCHUS.

Ha Puc. 2.1 nokxazano BamsgHUe pabOTHI PeryiIsTopa Ha CIUIY TOKa B 0OMOTKE
BO30YKJACHHN 11 JBYX HacTOT BpaIll€HHS POTOpa IeHepaTopa nl m n2, mpumyem
YacTOTa BpalleHnd n2 OoJbIne, ueM nl.

[Ipm OoJbmIell YacTOTE BpalleHHsI OTHOCHTEILHOE BpeMd BKIIFOUEHI
OOMOTKH BO30YXKJEHHSI B II€llb I[UTAaHMSI TPaH3UCTOPHEIM PETyJEITOPOM
HaIlpSDKEHUS YMEHBINAETCS, CpEeJHee 3HAu€HHE CIUIEL TOKa BO30YKIEHHS
YMEHBIIAETCS, YEM U JOCTUTAETC CTAOMIN3AII HaIP IKEHIIS.

I ‘ texa tevixn
-y L g

npu ni

lexn fewixn npu N2

I8 cPEaH

Puc. 2.1. U3menenne Toka B 0OMOTKe BO30YKAEHUS IIPH Pa3INIHOIl HaCTOTE
BpalleHIsI poTopa n(n2>nl)

tpxen 1 tpepen — BPpCMA HAXOXIACHIIA PCJIC COOTBCTCTBCHHO BO BKIIIOHCHHOM I
BBEIKJIFOUCHHOM COCTOAHITAX.

C POCTOM HAI'PY3KM HAIIPAXKCHIIC YMCHBIIACTCA, OTHOCHTCIIbHOC BPCMiA
BKJIFOUEHIISI OOMOTKU YBCIIIMHHNBACTCA, CPCAHCC 3HAYCHIIC CIIJIbI TOKa BO3pPacTacT

TaKIIM DﬁpaE’,DM: qTo HAIIPAKCHIIC FEHEpHTDpHDﬁ YCTAHOBKH  OCTacCTCA
IIPAKTITHCCKI HCIH3MCHHBIM.

Ha Puc. 2.2 npeacrapriIeHbl THIINYHEIE PETYJINPOBOYHEIE XapaKTEePUCTUKU
reHepaTOPHOI YCTAaHOBKU, MMOKAa3kIBAKOIIE, KaK N3MEHIETCS CIUla TOKa B 0OMOTKE

ED36}’}H,I[EHHH IIPI HCH3MCHHOM HAIIPAXKCHINI M H3MCHCHIHN YdCTOTEI BPAlllCHIIA
JII CHJIBI TOKd HAIPY3KIIL. Huxanin IPCACII HaCTOThI IICPCKIIOHUCHITA PCIYVJIATOPA

e T ST T e T T e e T llﬂ_ ':_. .ﬁ n -!_HTT

" IOKYMEHT NOANUCAH
SNEKTPOHHOWM NOANMUCHIO
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Puc. 2.2. 3aBUCHMOCTb HaIpsIKEHUS TIeHepaTopa M CIUWILI TOKa B OOMOTKE
BO30YIKI€HUS OT YaCTOTEI BpallleHNs (a) U CIJIBI TOKa B Harpyzke (B)

2.2. DJeKTpHUYeCKHe CXeMbI

[ 'eHepaTOpHBLIE YCTAHOBKHU C BEHTIJILHBIMI I'€HEpaTOpaMU HE HCIIOJIB3YIOT KaKIX -
100  BKJIIOYAIOMIMX  YCTPOIICTB B CIUIOBOII  nenu. JIgd  HOpMAaJIbHOTO
(Y HKIIMOHUPOBAHUS MX PEryjsiTopa HaIpsKeHUs K HeMy [JOJIKHBI OBITh
IOABEJECHLl HaIlpshKeHHe OOpTOBRONM ceTH (HapshKeHHE I'eHepaTopa) M BBIBOJIBI
ey OOMOTKH BO30YXKICHHIS IeHepaTopa. HampskeHne reHepatopa ACIICTBYET
Mexay BeiBogamu (+) u (M) ("macca") reHepatopa (y reHepaTOpOB aBTOMOOUIIEH
BA3 coorBercTBeHHO (30) 11 (31)). BEIBOJBEI 0OMOTKU BO30YXACHNS 0003HAUCHEI
naaexcom «II (67)» y reaepaTopoB BA3.

(31)M
(67) e
i - ... —_! T
(67)¢ 0d X & +1(30) —t

Tl R

‘ ----------------------- E 2 — —_— — J

- T T T T T - . - .
A . . —

Puc. 2.3. lIpuHiiunnanbHas cxemMa reHepaTOPHBIX YCTaHOBOK

AOKYMEHT MNOANMUCAH
QNIEKTPOHHOMW MNoarnncbio
Ceptudmrkat: | 12000002A633E3D113AD425FB50002000002A6

Bnapeneu; tHlebayxopa TaTeAaHa AneKcaHpoBHa
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3 - oOMOTKa cTaTopa,

4 - BEIIIPSIMUTEINE C BEHTUILHEIM I'€HEPATOPOM,

5 — BEIKITFOUATEJID,

6 - pene KOHTPOILHOII JIAMIIHL,

7 - perynaTop HalpsKEHNI,

8 - KOHTpOJILHAS JIaMIIa,

O - MOMEXOIIO ARO[ KOHASHCATOP,

10 - TparCPOopMaTOPHO-BEIIPSIMUTEIILHEIN OJOK,

11 - akkyMyJIITOpHas OaTapes,

12 - pazaMaranumnBaromas 0OMOTKa Y FeHepaTOpPOB CMENMIAHHOTO MarHUTHO-
3JIEKTPOMArHUTHOTO BO30YKASHNUS,

13 - peancTop MOAIUTKHI OOMOTKI BO30OYKIECHIIS OT aKKyMYJISATOPaA.

B cxoOxax Ha cxeme JaHbl 0003HAUE€HN BEIBOJOB I'€HEPATOPHLIX YCTAaHOBOK
apTOMoOunei BA3.

2.3. llpoBepka peryjsitTopa HarpszKeHUs

Puc.2.4. IIpoBepka peryjsaropa HaIpsDKEHUSI (MapKUPOBKA BBEIBOJOB MOKET
OBLITHL APYTOIl)

Perymaropsl HampsKEeHUS HE PEMOHTHUPYIOTCI, a 3aMEHSIOTCSA HOBBIMIL.
OOHAaKO IIEpES] 3aMEHON CIEAYET TOUHO YCTAaHOBUTH, UTO NMEHHO OH BBIIIEI U3
cTpos. lIpoBepky peryiasaropa HaOpsSKEeHUS IIOCIIe U3BJIEUEHUSA €ro U3
F€HEPATOPHON YCTAaHOBKU MOJKHO IIPOM3BECTHU 10 cXxeMme B Puc.2.4.

2.3.1. OnpeaesieHHe HEUCTIPABHOCTEH pPeryJjasiTopa HanpsAeHUsI

BBIBOZBEI peryidaropa, COEAUHSIEMBIE C  IIOJIOKUTEILHBIMI  BBIBOJAMU
ocHOBHOro (B+) u pomonuuremeHOoro (D+) BeIOpsAMUTEsell OOBEAUHSIOTCS U
[TOJIKJIFOYAKOTCS K IUIFOCOBOMY BBIBOJIY PEryJIMPYEMOro MCTOYHUKA ITOCTOSHHOTIO
toka W11 ¢ Hanpsoxennem 12...16 B, MUHYCOBOI BEIBOJ] KOTOPOTO IMOACOEAUHIETCSI
K MIHYCOBOMY BEIBOJY PETYIISATOpA.

B _“,E_ltill{';fhiI::'HTﬁb_ﬂHHaﬂ:H T TbIBOAY MCTOHHHKA ITOAKITFOHACTCA BBIBO/
SNEKTPOHHOW NOAMKCHIO L,Hag JJamra HL MomnHocThIO He OoJiee

Ceptucbikar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: Hlebayxoea TateaHa AnekcaHpoBHa JIaMII, MEH{J}’ KDTDPHMH HOAKIKOYACTCA

1€ BCCI'O STIIMII BEIBOJAMII ABJIAFOTCAH
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BEIBOJILI "DE" 1 "B -". MicmpaBHOCTE perysropa OIpeIelsieTCsd B COOTBETCTBUN C
tabaunei 2.1.

Tabnuma 2.1 OnpegeneHne HENCIPABHOCTEN perysITopa HallpsHKEHUS

Hampsxenne VI, B | Perynarop ucnopaBer | Perynsarop HeuclpaBeH

12...12.5 Jlamra ropur Jlamma He roput | Jlamma ropur

15...16 Jlammia He ropur Jlamma "He ropur | Jlamma ropur

3.2.3. XapaKTepuCTUKH H YCTPOICTBO PeryjasiTopoB HAIIpsAKEeHHUA HA
npumepe moaeau 211128

Puc. 3.5. Perynsarop Hanpsxenus 41128

Tabmmia 3.1 TexHmyeckue XapakTEpHUCTUKHI PETYJIITOPa HAIIPIAKECHIL
nHTerpaimsHoro 1128

llapaMeTpEI Mogens A112B 1993 r., mogudukaium 1995, 1998 rr.

IIpeqHazHaueHUE [lopaep:xanne HalpsHKEHUS OOPTOBOI CETH
ABTOMOOIIA B 33JIaHHEIX MpejelaX BO BCEX peKIMax
pabOTHI CUCTEMEI JIEKTPOOOOPYOBaHUS TP
N3MEHEHNN YaCTOTHI BpallleH!sA poTOpa I'eHepaTopa,
3NEKTPIHIECKO HArPy3KH, t° OKpyKarOIIen Cpe/bl.

Hcnionaenne Enunoe xnnMmatndeckoe ucriongenne Y2.1 mo 1'OCT
15150 g BHYTpEHHETO PhIHKA I Ha 3KCIIOPT.

CTeleHb 3al[UTEl OT CooTtBeTcTBYIOT uctioiHeHnto 1 P68 o I'OCT 14254,

[P OHNKHOBEHUI OT IpOHNKHOBEHUS BJIard 3allUIIEHL] CIIeIUaIbHBIM

IIOCTOPOHHUX TEJ U BOAKLI | BEICOKOTEIUIOIPOBOAHBIM KOMIIAYHAOM C paboueii t°
1o 200 °C. PaboTocnoCcoOHOCTL I COOTBETCTBUE
[IapaMETPOB U3AECIINA COXPaHAIOTCA JaxKe IIpU
[IOTPYKEHUU PeryJiaTopa B BOAY IIPU YCIIOBUU
3aIMUTEI PA3BbEMHBIX COEQUHEHIII.

KDHCTP}"HL[HH OﬂHGHpDEGﬂHaH CXCMad IINTaHIIA, KOPIIyC
OOKYMEHT NOANMUCAH O I COCAMHEH C HDpH}"CGM ABTOMOOMJIA.
SNEKTPOHHOW NOAMUCHIO 3040
Ceprudmrar:  12000002A633E30113AD425FB50002000002A6 ' -
Bnapgeneu: lleBayxoea TaTbAHa AnekcaHgpoBHa CTCA B IICTOHHOM Y3JIC I'CHCPATOPHOII

ne Ipeay CcMOTpeHa YCTaHOBKaA
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perynsaropoB 4 112b nwmu 4 11251 npu nomonu
IIITaATHLIX BUHTOB.

Hp HIMCHACMOCTE

Artomoonmu BA3-2104, BA3-2105, BA3-2107,
"Taspus" (mo 1991 r.B.) ¢ rerepaTopom 1222,

|"apanTus

24 Mmecs1ia

JnamazoH pabounx
TeMueparyp, °C

-40...4+85

HomMmubgamsHoe
HalIpsKEeHNe nuTaHusd, B

14,0

HampsxeHne
peryaupoBaHud ¢ Ab nipu
TeMieparype 25 £ 2 °C u
Harpyske 3 A, B

140 £ 0,1

MaxciMaJILHBIIA TOK
BLIXOJJHOI ITenin, A

5,0

TepmokomneHcalsaUper,
MB/°C

-3,0+1,5

OCTaTOYHOE HaIIPSIKEHIE
Ha BeIxoJe "I1". B, ne
OoJee

1,0

TUIIOBOE, B

0,75

MaxcumManbpHO

JIOIIy CTUMOE JIIINTEIILHOE
BO3JICIICTBHE
IIOBLIIIIEHHOTO
HaIIpsDKEeHUs nuTaHud, B

18,0

MaxcumMaJIbLHO

JIOIIy CTUMOE BO3JEICTBHE
IIOBLIIIIEHHOTO

HaIIPSK €HUS ITUTaHs
JIINTEIILHOCTBIO JI0 5
MUH., B

25,0

MaxcumMaiIbHO

JIOITY CTUMEIE
NMIIYJILCHEIE
[IEpEHAIIPSKEHIS B
3aBHUCUMOCTH OT (hOPMEI

uMmiryjbca 1mo I OCT
28751, B

120,0

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO

Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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Puc. 3.6. Cxema BKIIOUEHIS peryisitopa 211 12B B cocTtaBe reHepaTopHOil
yCTaHOBKH
| - reneparop;
2 - peryIaTop HaIpsKeHUS,
3 - peJie KOHTPOJBHOI JIaMIIBL,
4 - KOHTpOIBLHAs ITaMIIa;, 5 - 0OMOTKa BO30OYKICHIU,
6 - oOMOTKa cTaTopa,
7 - KOHTAKTHI 3aMKa 3aKITaHIS,
8 - BRIPSMUTEILHBIN OJIOK;,
O - KOHJEHCATOD;
10 - akxyMyIIsITOpHAs OaTapest.

3. ObopyaoBaHue

3.2. JlabopaTopHoe 000pya0BaHUE
Hcnreitatermsunlil cterg CKHUO® 1-01.

11aTh BapuaHTOB I'€HEPATOPHBLIX YCTAaHOBOK.
Perynaropul HallpsSKeHI

3.2.1. YcrpoiictBo cteHaa CKI®P 1-01
YcrpoiictBo cteHga CKM O 1-01 mokazano Ha Puc.3.1.

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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Puc.3.3. O6muuit s CKUD 1-01

ot C—

Ha ocHoBaHmm 3akperuvieHbl: kapeTka (20) /I8 YCTAaHOBKH IPOBEPSIEMEIX

reHepaTopoB U mpuro (19).
Criepean, Ha JUIEBOIl MAHEIN VIIPABICHN PacIOIOKCHE:

aBTOMAaTHUYECKHII BRIKJFOUaTeNnb ceTu (17);
BEIK/IFOUATEIb SJIeKTpogBuraTens npusoga (11);
IpegoxpaHuTes (16);

[epeKIroYaTeNIb HalpsKEeHU 1 Harpy3ku (18);
kHomnka «IIYCK» (15);

kneMMel (12), (13), (14) gnsg moAkmrodeHHNsS HOPOBEPSIEMBIX CTapTEpOB I

Ir€HEPaTOPOB,

BOJILTMETpP, oMMeTp (S),

- pozeTka oMmmerpa (3);

amnepMeTp (6);

- pozeTka (4) 1 IOAKIIOYeHI pPe3UCcTOpoB Harpy3ku R1 u R2;

PE3NCTOP-PETYIIATOP BEIXOJHOTO HAOpPSKEHNSI IMOCTOSHHOro Toka (9) ¢

OJIOKa MUTaHU,

CepTtudumkar:

Bnageneu;

[IepEKJIFOYATENIb IPEACIIOB H3MEPEHNI HAlIPSDKEHII-compoTuRiIeHus (10);

LI pozerka (2) — BEIXO pEryIUPYyEMOT0 HANPSKEHUS IIOCTOSHHOTO TOKA,
- pO3€TKa BHEIIHETO BX0/4a BOoJIbLTMeTpa (1):
LI mepekmrodaTesb BXOI0B BOIBLTMETpa (8).

NHINKATOp Ieperpy3ku (7).

AOKYMEHT MNMOAMACAH >3a1, BHU3Y.
SNEKTPOHHOW NOANUCHLIO

12000002A633E3D113AD425FB50002000002A6 [OJIOJKEH OOJIT 3a3eMJIEHUAL.
lLlebGayxoea TateAHa AnekcaHapoBHa
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Puc.3.4. Bug cregga CKHM® 1-01 B BUpTYarIbHOM TpEHAKEPE

IIpoBepseMbie TeHEpaTOphbl KPEISATCs Ha KapeTKEe € IMOMOIBIO CTSKKU 1,
IpEeACTaBILIIONMIeil 13 ce0sd LEeNb ¢ HAaTOHKHBIM BUHTOM. IIpn HEOOXOMMMOCTH IIOJ
FEHEPATOP C IENbKO UCKIIFOYEHIMS KacaHWIsd IIKNBAa Ie€HepaTopa 3a raillky KapeTKU
IOJKJIaIbIBAFOTCS IIPU3MEL 2 I3 KOMIUIEKTa IIpuHaaiIexHocTtell (Puc.3.2).

it
Puc. 3.5. YcTaHOBKA reHepaTopa Ha KapeTKe
3.3. KoHCTpYyKLIUSI reHepaTopa
l'enepaTopHast yCTaHOBKA COCTOMT U3 BJIEKTPOTrEHEpaTopa M PETryIsTOopa
HanpshkeHnsa. OHI, BMECTE ¢ 3JIEeMEeHTaMI KOHTPOJISI paboTOCIIOCOOHOCTH U 3al[UThL
AOKYMEHT MOAMUCAH 00pa3yroT cHcTeMy »SJIEKTPOCHAOKEHNS

SNEKTPOHHOW NOAMUCLIO
Ceptudumkar: ' 12000002A633E3D113AD425FB50002000002A6
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['eHepaTopHas ycTaHOBKa OOecIedMnBaeT ITMTAaHHEM 3JIEKTPOIIOTpeOuTeeil,
BKJIFOUCHHLIX B OOpPTOBYIO CETh aBTOMOOMIISI, U 3apsDKaeT €ro akKyMYJISTOPHYIO
OaTapero mpu paboTarOIEM JBHUTrATEIE.

Jlaxke Ha XOJIOCTOM XOJYy JBHUraTellsd TE€HepaTop MJOJIKEH pa3BUBaTh
MOIITHOCTB, JIOCTATOYHY O DIR) 6 BJIEKTPOIINTAHUSA HamboIee
BaKHBEIXAJIEKTPOIIOTpeOuTENell. B MUpOBOIl MpakTHKE reHEPaTOPHLEIE YCTAHOBKH Ha
X0JIOCTOM Xo4y ABUraressd pa3BuBaroT 40-50 % oT HOMUHAJILHOU MOIITHOCTI.

HanpsxeHnne B OOpTOBOII CE€TH aBTOMOOMIIS JOJIKHO OBITH CTAaOMJILHBIM B
IMIIPOKOM JMalla30HE NM3MEHEHN YacTOThl BpallleHNsI KOJIEHUYATOTI'O Bajla JIBUTATEJIA
1 Harpy3okK.

CTaOMIILHOCTL  HAIpSIKEHUS, oOecmeunBaeMas pabOTON  peryJiaTopa,
SBILIETCSI HEIIPEMEHHEIM Y CJIOBHEM HaJAeKHOI pabOThl aKKyMYJLITOPHOI OaTapeu U
IPYTUX 3JIEKTPONOTpeONTEIEIL

IIpeBbIllIeHNE HAIPSIKEHUA CBEPX JOIIYCTUMBIX MPEAEIIOB CIIYKUT IIPUUNHON
mepe3apsaja akKKyMYJLITOPHON ©OaTapen ¢ IIOCIEAYIOI[HMM BEIXOJOM €€ H3 CTpOS,
[IOHIKEHHOE  HAIpPsSKCHHE  BBIZBIBAET  HEJo3aps) OaTtapen.  YBEINUEHHE
HanpsbkeHnsd Ha 10 % cBepX HOMHHAIILHOTO CHIDKAET CPOK CIYXKOBI JIaMII
npuMmepHo Ha 50 %.

] 'eHepaTOpHBEIE YCTAHOBKU pacCUNUTaHbl Ha HOMIHAIILHOE HampskeHue 14 un
28 B. Hanpspkenne 28 B xapakTepHO J/11 aBToMoOmieil ¢ guzerneM. OgHAKO Ha
IN3EJILbHBIX aBTOMOONIIAIX, HapuMep, Ha apToMoOmmax 3W1JI 5301 («beraok»), 31
4331, 3WJI 13314 Bo3amokHa 11 ABYXYPOBHERAS CICTEMA:

1. 14 B - HemocpeACTBEHHO Ha TI€HEpaTope /I 3JIEKTPpOCHAOKEHU
OCHOBHEIX IIOTpPEeOUTENEIL,

2. 28 B - Ha BBIXOJIE TpaHC(POPMATOPHO-BHINPSIMUTEILHOIO OJIOKa I
IOA3aPs KNI aKKyMYJIITOPHOI OaTapen.

l'eHepaToOpHbBIE YCTAHOBKHM BBINOJIHAKOTCSI II0 OJHOIPOBOJHON CXeMe, B
KOTOPOI ¢ KOPIYCOM COEIUHEH OTPUIATEIbHLIN IIOJIKOC CUCTEMBL. OTEUECTBEHHON
HOPMATUBHON JOKYMEHTAIIUEN IIPEAYCMAaTPUBAECTCI N3TOTORJIEHUE YCTAHOBOK U IIO
IIBYXIIPOBOJHON CXEME, HO IPaKTHUECKU TaKO€ UCIIOJIHEHNE HE pealln3yeTCs.

['eHepaTopHas ycTaHOBKa IINTae€T OOTOBYIO CETh aBTOMOOWJII IIOCTOSHHBEIM
TokoM. OJIHAKO M3BECTHO, YTO MEXaHHYECKYIO HHEPIHIO0 MOJXKHO IIpeoOpa3oBaTh B
AIIEKTPUUYECKYIO TOJILKO IIOCPEACTBOM IIEpeMEHHOTro Toka. IlostoMy paHee
aBTOMOOIIN  CHAOXKAaJICh  BBEIIPSMUTEIEM-KOIUIEKTOPOM CO  IMeTKaMHU B
reHepaTopax IIOCTOSHHOTO TOKA, a TEIephb - IOIYIPOBOAHNKOBLIM BEIIIPSIMUTEIIEM B
[IOBCEMECTHO MPUMEHIIONINXCS aBTO MOOIILHEIX BEHTIJILHEIX I'€HEpaTOpax.

J71s mmTaHus BCIIOMOTAaTEJIBLHBEIX YCTPOMCTB, HAOpUMEpP, pelie OJIOKHPOBKU
cTapTepa, TpaHC(OPMaTOPHO-BEIIIPSIMUTEILHOTO OJI0OKa CHCTEM Ha JBa YPOBH:
HAIIPSDKEHUS, TaXOMeTpa U T.II., UCHOJIb3YeTCs IEPEMEHHBIN TOK, BEIpaOaThlBa€MHIIl
regepaTopoM. B mocnemgHee BpeMs HaOIKOJAETCd TEHACHINA HCIIOJIB30BaTh
[IEPEMEHHBIII TOK M AJI1 YVIpaBJIeHHS paOOTOM peryssaropa HaIpsKEHUSI caMoIll

AOKYMEHT nogrincAH
3SNEKTPOHHOWM NOANUCHLIO o
Ceptuchukar:  12000002A633E3D 113AD425FB50002000002A6 T'OHHO HAaACKHOC YCTPOICTEO, CHDCD6HDE
Bnapeneu: lWebayxoea TathkaHa AnexkcaHapoBHa

JABHUI'aTCIIA, EBICDI{}"}D HD,[[KELHDTH}’}D
Nencreutened: ¢ 20.08.2021 no 20.08.2022



TEMIIEpPaTypy, BO3JECICTBUE BIAXHOI Ccpelbl, I'pA3d U T.I. lIpuHIMI JelCcTBUA
BEHTIUILHOTO SJIEKTpOT€HEpaTopa U €ro IPUHIUIINAIBEHOE KOHCTPYKTHUBHOE
YCTPOICTBO OJJMHAKOBHEI KaK Y OT€UECTBEHHBIX, TaK 1 Y 3apyOekHbIX 00pasIioB.

3.3.. VkazaHue 1o TexHHKe 0e30ITaCHOCTH

1. Kopmyc crenga mgopbkeH OBITh HAAeKHO MNOAKIOUEH K 0oO0memy
3a3EMILAIOIEMY KOHTYDY.

2. K paboTe co cTeHAOM JOMyCKaeTCs MepcOHall, M3YUYHUBIINN yCTPOICTBO U
NPpUHIUII  padOTBI  CTe€HJa,  HOPOIISAIINII  MHCTPYKTaX U HMEFOIIHII
COOTBETCTBYIOIIYIO KBATH(UKAIIUOHHYIO TPYIIITY IO TEXHHKE O€30I1aCHOCTH.

3. IlpomepsemMble reHepaTOpEl U CTApTEPHl JOJDKHBI OBITH  HAJIEXKHO
3aKpEIUICHHI.

4. 3amnpentaeTcs MpoOu3BOAUTE PEMOHT CTEH/IA, IIOAKFOUEHHOT'O K CET.

5. IIpu niepepriBe B paboTe cTeH]T JOJDKEH OBIThL OTKJIFOUEH OT CETHU.

6. IIpu skcrryaranum cTedjga pyKoBOJACTBYUTECE «lIpaBnimaMi TeXHUYECKON

AKCILTyaTaluu 1 Oe30I1aCHOCTH OOCIyKHBaHHS 3JIEKTPOYCTAHOBOK ITPOMBIIIIII€HHBIX
[P EAIIPUSATIIN.

4. 3agaHunA

N9

/

— = '1_”- e
TF L CKHo-1-01_*
e
@ V.xil : A
I
“d EELQE}
‘{ Lipm Ly ] n. Nntd
. RLR2  MEPETPY :*“w*‘ - o 77
G Q- @
" \ \,, \\ \
| \_/f( T; \ \ \

Puc. 4.1 O6muit sug CKUD 1-01

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOAMUCHIO
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Puc. 42. (Cxema NOAKIIOUEHHS TE€HEPATOPOB IIEPEMEHHOI'O TOKa IIpHU
IIPOBEPKE B PEKNME XOJIOCTOIO TOKa M MOJ[ Harpy3Koil ¢ 0OMOTKOII BO30Y K IEHIIS,
COEQUHEHHOI OJHIM BEIBOJIOM C KOPIIyCOM I'€HEpaTopa

4.1. llopsigox nericTBUI

1. YcTtanoBure ogUH M3 I'€HEPATOPOB Ha cTeHAe (Tadm. 4.1.), mpukpenure
€ro KpEmeXHOU IENbIO. 3aTEM COEAUHUTE PEMHEM IIKUB I'eHepaTopa CO IIIKIBOM
3IIEKTPOIPUBOJA CTEH/IA.

2. IloaxmounTte reHepaTop K CTEHAY, KaK II0Ka3aHo Ha puc. 4.2.

3. BxmounTe 3IEKTPOIBUTaTENb.

4. Harguunre peMeHp ¢ momomblo pydkn KapeTkn (20), moBopaunBas €e
[IPOTUB YACOBOI CTPEIKU JO YCTONUNBOI'O COIIPOTUBRIIEHUS.

5. Ileperemure nepexmouatensb (10) Ha mpemgen O - 200 B.

6. BricTaBbTe NepekmoydaTes (8) B mojoxeHne «Ury.

/. 1lmaBHO MOBOpaunBasg PY4dKy PpEryIsaATOpa HCTOUYHUKA PETYJINPYyeMOTO
HanpskeHn: (9) Mo 4acoBOil CTpENKE, YCTAaHOBHTE HOMHIHAJILHOE HAIpsDKEHHE Ha
BEIXO/I€ FeHepaTopa (IIpIIokKeHHe 3 ).

8. HamepbTe Hampsk€HHE Ha OOMOTKE BO30YXKIEHUS, YCTAaHOBUB
nepekmodaTesb (8) B mosoxkeHne «UBID»y, m cpaBHUTE ¢ TaOMWMYHBIMI JaHHBIMI
[IPIIOKEHU 3.

9. llpomeauTe mpoBepKy reHepaTopa IIo[ Harpyskoil. Harpyzka reneparopa
BeIOHpaeTcs nepekiarodareneM (18) B monoxkenun 11

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOAMUCHIO
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Puc. 4.1. O6muii sy CKUD-1-01

Pene-perysaTophel 1 peryJIsaTOpbl HAIIPXKEHUS JJOJIKHEI ITOJKITFOYAThCS K
CTEH/Y JIJIS IIPOBEPKHU TOJILKO € 3aBEJOMO HCIIPABHBIM [€HEPATOPOM.

CXeMBbI IOJIKITFOUEHIS N'eHepaTOPHEIX YCTAHOBOK K CTEHY IIpUBEACHEI Ha
Puc. 4.2.

[Topsagok pa®OTEI CIIEQy FOILUIA:

1. YcraHOBUTE reHEepaTOp Ha CTEH/IE C IIOMOIIBIO CTSKKH, IIPE/ICTaBISIONIEH
I1€IIb C HATSDKHBIM BUHTOM, U ITOAKIFOUNTE, KaK IokazaHo Ha Puc. 4.2.

2. Bximouure cteq.

3. PykosaTKOIl peryJsaropa HalpsKeHNI 9 NCTOUHNKA IINTAaHIS YCTaHOBUTE
HeOOJILIIOIl TOK MOANNTKU B Ipeaenax 0.5 A.

4. BxmounTe 371eKTpogBUraTens (TyMonep 11) u m3MepbTe YpOBEHb
PETyIUPYEMOT0 HAIPSDKEHUS 1 BHECUTE ero B Tabmuiy. HanpsokeHue,

[IOJIJIEPIKMBAEMOE PETYIIATOPOM JOJIKHO HAXOAUTLCA B MpeJeilax, YKa3aHHBIX B
I Ipunoxennn 4.

-

AOKYMEHT lNOArncAH
INEKTPOHHOW NOANMANCBIO
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Puc. 4.2. Cxema IMOJAKIIOUEHII FeHepaTOPHBIX YCTAHOBOK IIPU IIPOBEPKE
PETYIATOPOB HAIPSKEHUI

Puc. 4.3. [logkmrodyeHHas reHepaTopHasl YCTaHOBKA IIPU IPOBEPKE PETYIISTOPOB
HaIIpSKECHUN

4.1.1. 1Ipuioxenue 3

Tabmuma 4.1 Ilapamerprel IpoBEepKU 'eHEPATOPOB

Tum HomuuaneHOoe | HanpspkeHne Ha oOMOTKe BO30Y K OSHIA,
reHepaTopa HalIpsDKEHUE Ha | B,
BBIXO/IE He Oolee
reHeparopa, B Oe3 Harpyzku C
Harpy3KoI
1221-A 14 7 11
1222 14 7 10
1266-Al 14 S 10
161.3701 14 7 10
29.3701 14 6 10

S. CogepsxaHue oTyera
HazpaHue ymabopaTopHOil pabOTHI
I{ens paboTEI

~ AOKYMEHT NOAMUCAH
SNEKTPOHHOW NOANMUCHIO
Cepruchukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu;: LLleBayxoea TaTeAHa AnekcaHapoBHa THﬁHHL{a 5.1
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Tun JlaHHEIE 3aMepa DOTalIOHHBIE JJAaHHBIE
reHepaTopa UB (6e3 UB (mmox Harpy3koii), UB (0e3 Harpyskn), B | UB (mmox
Harpys3KH), B Harpy3KOi),
B B
BriBo:

Tabmnura 6.1
PesynbTaThl OPOBEPKU PETYISTOPOB HAPIKEHIS

Perymarop JlaHHEIE 3aMepa OTaJIOHHBLIE JITaHHBIE
HATIP K CHUI S HanpsoxeHne, HarmpsxeHue,
IIOJIJIEPIKIBAEMOE [IOJJIEPKUBAEMOE
peryisaropoM, B PETYIATOPOM,
B
BriBo:

6. KoHTpoOJ/IbHbIE BOIIPOCHI

1. KoHCTpyKIus reHepaTOpOB NEPEMEHHOTO TOKaA.

2. Kakme npenmyiiecTBa reHepaTOpPOB IIEPEMEHHOTO TOKa II0 CPaBHEHUIO C
r€eHEpaTOpaMu IOCTOSIHHOI'O TOKa”?

3. IIpuninmn paboTEI FeHEPATOPOB IIEPEMEHHOTO TOKA.

4. (OCHOBHBIE HEHCIIPABHOCTH F'€HEPATOPOB IIEPEMEHHOTO TOKA.

5. Kakxum mnpomBepkaMm IOJABEpraercs IeHepaTop IIEPeMEHHOIO0 TOKa JJIf
OIpEeIEIIEHNUS €TI0 TEXHUUECKOTO COCTOSTHUIA?

6. Kax mMeHseTcs HaOpsKEHHUE IeHepaTopa MOpU HM3MEHECHUHN YacTOTEI
BpallleHIs1 poTopa?

7. Kak m3MeHseTcs cijla TOKa Harpy3KM IPpU N3MEHEHNU YacTOThI BpaIlleHUs
poTtopa?

8. IlpuHIUII paOOTEI peryIsITOpa HaIPsIKEHISL

9. HasgaueHue perysiTopa Halp sHKSHUS.
10. PazHOBHIHOCTH peryiasaTOpOB HAIPSIKEHII.
11. Cxema NOAKIIOUEHNS PEryJIITOpa HAIIPIKEHUI K TeHEPATOPY.
12. 3aBUCHUMOCTB HaIPSDKECHUS I'€HepaTopa 1 CUIILI TOKa B 0OMOTKe
BO30YKJIEHHI OT YaCTOTEI BpallleHIsI poTopa.

13. 3aBUCHMOCTEL HaIpPSDKEHUS F'€HEpaTopa 1 CUJIBI TOKa B 0OMOTKE
BO30YKJIEHH OT CUJILI TOKA Harpy3KH.

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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JlabopaTtopHas padbora Ne3
Tema: «3yyeHne KOHCTPYKUHUH M IHATHOCTHYECKHX MMAPAMETPOB

CTaApTEpPOB»
II&HL — H3Yy4YeHUe KOHCTPYKIIMN U JUarHOCTHYECKIX IIapaMeTpOB
CTapTEPOB.
3HATH:

- 3HaeT Ha3HAueHHe, KJIACCH(HKAI[HIO, IIPHHIMII JeHCTBHS, SIeKTPHYECKYIO CXEMY,
TEXHHYECKHE VYCIOBHSA H IIpaBIjla PalfHOHAIBHOH SKCIUIyaTaL[H, ITPHYHHEL H IIOCIIEACTBHS
IpeKpalneHus padoTocrmocoOHOCTH  CHCTEM  SIEKTPOCHAOXKEeHHS M ITYCKOBBIX  CHCTEM
TPaHCIIOPTHBIX CPEJCTB,

YmMerh:

- YMeeT BHIIOIHATh OIepallHH II0 TEXHHYECKOMY OOCIYKHBAHHIO ITPHOOPOB CHCTEM
3JIEKTPOCHA0XKeHHS H ITYCKOBBIX CHCTEM TPAaHCIIOPTHBIX CPEACTB,

Buajern:

- Brnajeer HaBBRIKaMH JHAarHOCTHKH H PeMOHTa ITPHOOPOB CHCTEM 3IEKTPOCHAOXKEHHS H
ITYCKOBBIX CHCTEM TPAaHCIIOPTHRIX CPEJICTB,

3agaun:

1. PaccMoTpeTh KOHCTPYKIIMU HanOoJee pacIpOCTpaHEHHBEIX CTapTEpPOB,
ICIIOJIb3YEMBIX Ha OT€UECTBEHHBIX aBTOMOOMIISX.

2. VI3y4unTh NOPA0K IIOJAKIIFOUEHNS CTapTEPa K YCTAHOBKE.

3 CHATH JAUATHOCTUYECKUE IlapaMETpPLl CTapTepa COIJIaCHO IMOPSIAKY
BEITIOJIHEHI J1aDOpaTOPHOI PabOTHI.

4.]J1aTh OIIEHKY TIOJIYUEHHLIM pE3yJIbTaTaM.

5.CocTaBUTh OTUET O IIPOJICJIAHHOI paboTe.

2. Teopus

2.1.1louck U ycTpaHeHHe 0CHOBHbLIX HEHCIIPABHOCTEH CTAPTEPOB

2.1.1. Craprep He BK/IIOUAETCHA - HE CJbINIHBI INEeJIYKH CPAdATLIBAHUSA
TATOBOI'0 peJie, HO AaKKYMYJIATOP UCIIPABEH U 3ap sizKeH

[IprauHOII 3TONM HEHCIPAaBHOCTU MOXKET OBITH HapylI€HNEe KOHTAaKTHBIX
CO€IMHEHNII, OOpPLIB B IEIISIX BKIIFOYEHHS CTapTepa, HEHUCIPABHOCThH TSATOBOTO
peJie, KOHTAKTHOU I'PYIIILI 3aMKa 3aKUTaHUs, JOIMOJHUTEIILHOTO PEJIe BKIIFOUESHM S
cTapTepa.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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Puc. 2.1. AIropuT™ yCTaHOBIEHU HENCIIPABHOCTU

"85 xoHTaKT- Macca
AODOAKMTEALHOTO pene
EXNICHERHA CTRpTEpA

2.1.2. Ilpu BKIKWYEHHH CTAPTEpPa CJbIIUHbI MHOIOKpaTHbIE IIEIUYKH
TATOBOIO peJie

CTHpTﬁphI NMCIOT TAHAI'OBOC PCIJIC C JABY M OOMOTKaMIU; BTHI‘HBHIDH_[Eﬁ 141
y,uep}I{HBammeﬁ. B MOMEHT 3aMBIKaHHSI KOHTAaKTOB TATOBOTO pPcCiIiC BTATI'NBAROIIAA
0OMOTKa OTKJIIOUAeTCs I paﬁmTaeT TOJIBKO VYVACPIKIBAROIIIAA. Ecmm IIpH 5TOM
CHJIBHO PaA3PAMNKCHA AKKYMYJLATOPHAA 6aTapeH:, ocl1a0JIeHEI KOHTAKTHEIC
COCANHCHIC B IICIIN CTapTCpa HJIN KC B yﬂep}I{HBa}DH_[Eﬁ OOMOTKeE TATOBOI'O pcCJIC

I,i—"

BUSHIIK T ﬂﬁKYHEHTﬂGﬂHﬁCﬂH SO nmImrre, ToO BO3BpaTHAA TIPYXKIIHA IICPCMCIIACT
SNEKTPOHHOW NOANUCHIO HnM. KOHTaKTH peJle pPa3zoOMKHYTCH,

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 o
Bnapeneu: LleB3yxoea TaTtbAHa AneKcasposHa 'cd, n I11ioa €€ BO3JCIICTBIICM KOHTAKTHI
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Puc. 2.2. AITOpuUTM YCTpaHEHNSA HEUCIIPABHOCTH

Eciu B yOeAUINCH, B TOM, UTO BO BHEIIHHX I[EIISIX BCE B IOPSJAKE, HAJO
CHATH CTapTEP M MCKAaTh HEUCIPABHOCTU B HEM. BO3bLMUTE JiBa TOJICTHIX IIPOBO/IA,
HaIlpIMEpP IIPOBOJA C KIemaMH, KOTOPEIMHI OOBIYHO «IIPHKYPHBAIOT», IIOIPOCHUTE
[IOMOIITHNKA KOCHYThLCS IIPOBOJAMU KIIEMM akKKyMyJiATOpa U IO Ballleil KOMaH/JE,
[IPIKMUTE JIPYTU€ KOHIIBI K KOPIIYCY U HIKHEN KJIEMME cTapTepa. Ecim ctapTep
He KPYTUTCH, pa3zOupaliTe ero.

Ecmu kpyTurcs, TO IPOBEPLTE TAroBoe pene. KocHUTech IIPOBOJOM OT
AKKYyMYJIATOpa KJIEMMBI VIPaBJIIEHUS Ha TATOBOM pesie. ECIU He «IEJIKHET», TO
CHHIMITE TATOBOE CO CTapTepa U MpOBephTEe €ro Oojee TIaTelbHO. ECIN KphIIKa
peJie IIPUBNHUEHA, a HE 3aBaJIbI[OBaHa, €I0 MOYKHO OTPEMOHTUPOBATE.

2.1.3. /IBurarteib cTapTepa He KPYTHTCHA

BepHeMcss Kk ABHUraTesIro crapTepa. Eciam oH He KPYTHUTCI, M IO 3aIaxy
YyBCTBYETCS, UTO OH Cropesl, TO KyIIUTEe HOBLIM cTapTep.

Ecmu 3amaxa HET, Jeno, CKopee Bcero B mieTkax. Pazbepure craprep u
samMeHuTe 1meTkn. OOpaTuTe BHHUMAaHNE, BO3MOJXKHO, MPOTOPEeIN M30JISITOPEI
IIJTEOCOBBIX IIETOK Ha IeTOUHOM y3je. IIJeTkn JOomKHEI ¢BOOOJHO XOAUThL B CBOUX
mazax 1 JOJDKHEI OBITH CUIILHO HPHKATHI HIPYKUHAMHI K KOJIIIEKTOPY.

Ilepen cOopkoiil cTapTepa IIpOBephTE, HET JIM 3aMBIKaHISI OOMOTOK pOTOpa I

AOKYMEHT NMOANMWUCAH = .

SMEKTPOHHOW MOANVCHIO OH HJIIT GMM&TI}GM. OﬁpBIEBI B D6MDTK&h
Ceptuchikar  12000002A633E30113AD425FBS0002000002A6 ib TOJICTBIC M IIPOYHLIC. Ecnu saMBIkaHusg
Bnapeneu; llleBayxoBa TateAHa AnekcaHapoBHa
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Ha IIPYHNHHOM KOJIBIIC. Ecnn CTAPTCP 3aKPYTIIICA, KPCIIITC Ha HCI'O TAT'OBOC PCJIC
11 CTABBETC CTAPTCP Ha MCCTO.

2.14. CrapTep NpoKpy4YHBaeTCs BXOJI0CTYIO

CTapTep NOPOKPYUYUBAETCS BXOJIOCTYIO, pPa3BHBAaeT BBICOKHE OOOPOTEHL, a
JIBUTaTelIb OCTAeTCd Ha MECTE€ - BHHOBAT OeHAHKC. He Hago ImokyIaTb HOBOE
TATOBOE PENIE - KYIIUTE OCHAUKC H IIOMEHINTE €ro. B peayKTOpHBIX cTapTepax (B
JaHHOM ciIy4dae - cTapTepel Tuma 57.3708) Takoil ke 3BYK CJIBLIIIEH, €CIH
pazBalnBaeTcsa peaykTop. B mobom ciydae, cTapTep HaJ0 CHHUMATL U pa3OHpaTh.
Ecnu ctapTep He peay KTOpHBIN WIN PEAYKTOP 1eM, ACJIO B OeHUKCE.

MHorga BXOJIOCTYIO IPOKPYUMBAETCS OTHOCUTEJILHO HCIIPABHBIN CTapTeED,
TOTJa JEJI0 B TOM, UTO Cpezalio 3yObs BeHIIa MaxoBHKa. IHOTga cTapTEp KPYyTUTCA
B APYI'YEO CTOPOHY (KaXKeTcs, YTO HEUCIIPaBE€H OEHIUKC) - 3TO BO3MOJKHO, €CJIH
Ipun cOOpKe HENPaBIWJILHO BCTABICHBI MArHUTHEL CTaTOpa WIN IIEPEITyTaHBI
oOMoTKH cTatopa. Hampumep BmecTo kopiryca crapTepa 35.3708 ycTaHOBIEH

kopiyc 29.3708.

2.1.5. Craprep “0eper Ha cedn”

CrapTep “OepeT Ha cedda’ - 3TO YCTOMUMUBOE OIpeeleHIE IIOoApa3yMEBaET
CIIEAYIOIIEE. CTapTEP TAXKEIIO IMPOKPYUMUBAETCS U BCE JIAMIIOUKH HEIpko. Takoe
BO3MOJKHO, €CIIM HCIOJb3YETCd HEKAUECTBEHHBIN aKKyMVIIATOpP, WIN Ha HEM
Ips3HBIE U IJIOXO 3aTSHYTHIE KIIEMMEBI, €CJIN IUIOX0M KOHTAaKT MacChl Ha JBUTAaTElIE.

2.1.6. Craprep norped/isieT CAHMIIKOM 00J/IbIIOH TOK M He pPa3BHBAET
000pPOTHI

CTapTep HOTPEOJIIET CIMUIIKOM OOJBLIION TOK M HE PazBHUBAET OOOPOTHI —
5TO IPOUCXOAHUT IIOTOMY, UTO Yy CcTapTepa MOHIDKEHHOE 3JIEKTPHUYECKOe
COMPOTHUBJIEHHE IUIH IOBBIIIEHHOE MEXAaHIMUECKO€E COIIPOTHURIICHIIE.

2.1.6.1. IloHm:keHHOE BJIEKTPHYECKOE CONMPOTHRJIEHHE

[IoHIKEHHOE 3IIeKTpUUECKOE COMPOTHRIICHIE 03HaYaeT IIpodoil 0OMOTOK Ha
KOPIIyC M MEXBHTKOBOE 3aMbIKaHme. IIepBhIll clydail MOXKHO «IIPO3BOHUTHY,
BTOPOil MPOBEPUTH HEBO3MOXKHO. B mroboM ciydae mpoOUTYIO HacThb cTapTepa
HaJ0 MEHITh.

2.1.6.2. Ilporopanmue mEeTOK
WHorga npuynHa B IPOTOpaHUN H30JISTOPOB IEeTOK Ha Maccy. Ilomensiite
IMEeTOYHBIIN Y3€/I WIN KPRIIIKY CO IeTKaMU IEINKOM.

2.1.6.3. IloBbluEeHHOE MeXaHHYECKOE CONMPOTHBJIEHUE
IIOBHIIEHHOE MEXaHIMUECKOE€ COMNPOTUBJICHHE O3HAadaeT, UYTO CTapTeEp

AOKYMEHT TIAMMGAR 000HasI HEHCIPaBHOCTL 3aKJIOYAETCS B
SNEKTPOHHOW MOAMUCHIO
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I Ipnmeuanne:
Ha grurarerssx tumna 2108 mepeaHas BTYIIKa IPUHAIJICKUT HE CTapTeEpy, a

CHAHNT B KapTCPpC CLCIIJICHITA.

2.1.6.4. Craprep MeajeHHO KPYTHTCS, HO JIAMIIOYKH He TepSIOT B
SIPKOCTH

CrapTep MEIJIEHHO KPYTUTCSA, HO JIAMIIOUKU HE TEPSFOT B SAPKOCTU, «HE
[IpUracaroT». Takoe BO3MOXKHO, KOTJa CTapTep IIOTPeONIsIeT CIUIIKOM Malo TOKa,
TO €CTh Y HET'O IOBLIIIEHHOE 3JIEKTPUUECKOE COIPOTURIICHUE.

[IonpoOyiiTe KOCHYTBHCS IUIFOCOM HIDKHEH KJIEMMEI TATCOBOTO peJie, YTOOHI
BKJIFOUNTL Cpal’y JBUTATElIb cTapTepa. ECIM OH HayHET JIETKO KPYTUTbLCI —
MEHSANTE TAroBoe pene. Ecnm KpyTUTCA IO-TIPEXKHEMY IIOXO — IIpHUNMHA B
cTapTepe.

OOBIYHO ATO CBS3aHO C TEM, UTO IIETKH IUIOXO IPIKATHI K KOJUIEKTOPY HJIN
CIJILHO MCKPAT. BcieacTBue 5STOr0  KOJUIEKTOP 3arpsi3HSETCS U CTapTeEp
OCTaHaBIIIBaeTCs.

CrenaiiTe Tak, UTOOBI IIETKM HNMEIN CBOOOJHBEIII XOJ M IIOMEHSITE
IIPYKUHKH, OUNCTUTE KOJUIEKTOP.

Eciau mimoxoll KOHTAKT IJe-TO B APYTOM MECTE cTapTepa, OOBIYHO 3TO BHUIHO
10 OOropemBIIeMYy Yy4YacTKy H30JIAIUN MIM IO OOropeBIINM KJI€MMaM, 4YacTo
JTOCTATOYHO 3a4YNCTUTL KOHTAKTLI.

2.2.11lpoBepka crapTepa B peskuUMe X0JI0CTOI0 X04a

CTapTep CUMUTAETCS HCIIPaBHBEIM, €CJIM CIJIa IOTPEOIIeMOro TokKa He OyAeT
[IPEBBINIATE JOIYCTUMBIX 3HAUEHNII, a 4aCcTOTa BpalleHNsd SKOops He Oy JeT MEHbIIe
BEJIMUUH, IIPUBEIEHHBLIX B TEXHIUECKOI XapaKTEPUCTUKE.

3.3. VYcrpoiicTtBo ctapTepoB Ha npuMepe mogean CT230-b

OOKYMEHT NnoarnmncAH
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Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



INUHTPUNOCEOR (ROMO BKMMOSMAE (TOPTERG

e —

——— PR e

Nononmwmie newod pess
cropTepe

Pospes crapiopo
2

M
[ '3
i

Puc. 3.4. Ycrpoiicteo ctapTepa momenu CT1230-b

1. Braruparomniass oOMOTKa TSITOBOTO peEJIe.
7. Y nepxuBaromass oOMOTKa TSITOBOI'O peEJIE.
8.Craprep.

9. AKKyMyJIITOpHAas OaTapes.

10. AMnepmeTp.

11.JlonmonmHUTENBLHOE pEIIE cTapTEpAa.

12 .BrIkIrouaTens 3aK MraHmsd 1 cTapTepa.
13 Slxopk TATOBOTO pee.
14.MarsutomnpoBo/ TATOBOTIO PEIIE.

15 . KoHTakTHEIN OUCK.

16.11poknagka.

1 7. KpHIlIKa TATOBOTO PETIE.

18 . Knemma.

19 Kprilika ctapTepa cO CTOPOHBI KOJUIEKTOPA.
20.Konmak KpEIIIKY CTapTepa.

21 1lpyx)uHa JOIOJIHUTEIILHOTO pelle.

22 KpHIlika JOIIOIIHUTEILHOTO pele.

23 S xOopb JOIIOJIHUTEIILHOTO pele.

24 KOHTaKTHI.

25.00MOTKa JIOMOJIHUTEIILHOTO Pelle.

26 . Apwmo.
o I T VR
[OKYMEHT NOANWCAH AKTOM.
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31.CTomnopHoOE KOJILIIO.

32.Illetka cTaprepa.

33 1l]eTkoiepKaTED.

34 1lpyxuHa METKU.

35 Komnekrop.

36.1Ipendy dhepHas mpyKHHA.

37 1lomymy pTa BKIFOUESHISL.
38.bydepHas npyxKuHa.
39.IlomocHEI OamMak.
40.Hanpagmsroias BTyJIKA.

41 Ponuk npuBo/jia.

42 HapyxHasg o0oliMa IpUBOIA.
43 Y xopw craprepa.

44 . OOMOTKa SIKOPSI.

45 IlecTepHsa nmpuBoja.

46 .1 InyHxep npuBo/a.

47 1IpyxuHa mIyHX)epa IIpUBOIA.
48 . Y1op IpyKUHEI IUTYHXKEpPa.

49 1IpoMeXyTOUHKII IOMINNIIHUK.
50.PeTporad yILIOTHUTEIbLHA I1aiioa.
51 Koxkyx My Tl cBOOOJHOTO XOa.
52.0ch pbIyara.

53.3aopHOE YCTPOMCTRO.

54 KphIlika cO CTOPOHEI IIPUBROJIA.
55.@mnaHel| TArOBOI'O pele.
56.Ban axops.

57 Mydta croOO HOIO X014,

58 .PrIuar npupoja craprepa.

59 Kopmyc craprepa.

60.0O0MOTKa BO30OYXK JESHIU.
61.Bo3BpaTHas mpyKuHa.

CTapTep MNOpeACTaBIIET COOON YETBIPEXIIONIOCHBIN 3JIEKTPOJABUTATEID
[IOCTOSIHHOTO TOKa CO CMEIIaHHEIM BO30yxkJaeHueM. IlurtaHue crapTepa
OCYIIECTBISIETCS OT aKKyMyITopHoI OaTapen 6CT-605M.

CrapTep paboTaeT Ha MPUHIUIIE B3aUMOJCHCTBMA MATrHUTHOI'O IIOJIA
0OMOTOK BO30YXKIEHNSI H MarHUTHOTO IIOJII IIPOBOJHUKOB, PAaCIIOIIOKEHHBIX B
sgKope. B pe3ynbrare B3anMOJENCTBISL MAarHUTHBIX IT0JIEN SAKOPhL ITIOBOPAUNBAETCH.
JInsg co3gaHus BpallleHHS SKOpsS HeoOXOAUMO IEPeKIIEOYaTh 3JIEKTPUUSCKUII TOK
IIPOBOJHUKOB SKOpPs B OIpeAelIeHHOIN IIOCJIeOBAaTEIIbHOCTH. OTy (QYHKIUIO
BBIIIOJIHAOT KOJUIEKTOP U MIETKU. KOJIIIEKTOP YCTAHOBJIEH Ha BaJly SKOpPs I K HEMY

BOKYMEFT NIORIAGAH JKEHHBIe B mazax sgkops. B xopmyce (54)
3NEKTPOHHOW NOANUCHIO |
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SAxoprk (38) crapTepa mpeacTaBiIeT coO0ll ImakeT, HaOpaHHBII U3 JINCTOBOI
AIIEKTPOTEXHUYECKON cTajlu. Bam fAkopsd Bpamfaercsi B TpexX MOJIINITHIKAX
CKOJIbKE€HII, KOTOpPhI€ YCTAaHORJIEHHI B KpbllKkax (14) u (49) u nmpoMexyTOUHOI
ormope (44). Ha «xprimke (14) vycraHorileHsl Takxke 1meTku (27) B
meTkoAepxkareisix (38). Ietku (27) OpKUMarOTCI K KOJJIEKTOPY MNPYIKUHAMU
(29). Ha Bany gxopsg (51) ycTaHOBJIEH IIPHBOJ, KOTOPBIII COCTOUT U3 IIECTEPHHU
(40), mydTel cBOoOOgHOrO Xoma (52), Hamparismomeld BTYJIKH (35), OydepHOIl
npyKuHE (33), npeaoydepHoll npykuHEI (31), ABYyX nonyMyPT BKIrOUeHN (32) u
cTonopHEIX KoJjell. [IlectepHs (40) CIIyKUT JJIS 3all€IVICHNS ¢ 3yO4YaTBEIM BEHIIOM
MaxoBHKa JBuratens. PommkoBasg mydra (52) CBOOOJHOrO XoJa CIIYXKUT IS
IPENOXpaHEHH IKOPS OT IIOBBIIIEHHEIX 000POTOB IIOCIIE 3ally CKa JBUTATEIIS.

Hanparmsaromas BTyJka (35) coenunsaercsa ¢ BajioM (51) uepes BUHTOBEIC
nmnel. by pepHas npyxuHa (33) obecriednBaeT BBOJ, MIECTEPHU B 3all€IUICHHE C
3yOUaTEIM BEHIIOM MaxOBHKa B TOM CJIydae, €ClIM 3y0 IIEeCTEpHU YIIPETCS B 3yO0
syouatoro oboga MaxoBuka. IIpenOydepnas npyxkuna (31) obecnieunBaer
BEIKJIFOUCHIE BJIEKTPUYECKON YacTH CcTapTepa B CJIydae, €CIII JBUraTellb HE
3aIly CKaeTCH.

[Ipn BKIFOUEHHH cTapTepa IIPUBOJ BBOJUTCSA B 3allCl/IEHIE C BEHIIOM
MaxOBHKa, U KPYTAIIUII MOMEHT OT Bajla SIKOpS IIEpeJacTcs Uepe3 NIl Ha
BTYJIKY (35) HapyxHON o0oiiMel (37). lloBopaunBasdchk IO 4YacOBOII CTpEJIKE,
oboiima (37) oka3bIBaeTCd 3akKJIMHEHHON polukaMu (36) ¢ IUINHAPHYIECKOI
yacTeio mecTtepHu (40), Tak Kak PpOJMKU IIO4 JACHCTBUEM ILUIYHXKEpoB (41) u
npyxkuH (42) HaXo4dTCd B y3KOHM YacTH (PACOHHEIX IIa30B HAPYKHOH OOONMEI.
BMecTe ¢ HapyxHOII 0oOoiimoil (37) HaumHAaeT BpallaThCs IIECTEPHS IIPHBOJA U
BeHel] MaxoBHka. I[locie 3amycka JgBHraTens MaxOBHK C BEHIIOM HadMHAeT
BpalaThkcs ObIcTpee, a BMecTe ¢ HuM u mectepHd (40) craprepa. Poukn
YBIIEKAIOTCS UINHAPUUECKON dacThio mecTepHHU (40) B Oojlee MUPOKYHO YaCTh
(baCOHHBIX IMa30B HApPYKHOII O0OONMEI M PACKIMHHBAIOT HapyXkKHYIO o0oliMmy. B
pPE3yIBTATE 3TOTO KPYTAMIUI MOMEHT OT pabOoTalolero JBUraTeld HE NIepegacTCs
SKOPIO cTapTepa.

BBoj npuBojia B 3alleIUICHUE ¢ BEHIIOM MaXOBHKa JBHUIATEIIS 1 BKIIFOUCHHE
AJIEKTPUYECKOI YacTH CTapTepa OCYIIEeCTBISETCS 3JI€KTPOMArHUTHBIM TSTOBBIM
pene. Tsaropoe pemne uepes ¢naHer] (50) 3akpelyIeHO Ha KPHIIMIKE CO CTOPOHEI
npueoda. Ilpu BKIFOUEHNN TATCOBOIO PEII€ €ro BTArHBaromasd (1) 1 yaepKuBaromas
(2) oOMOTKM CO34alOT MAarHUTHOE IIOJIe, KOTOpPO€ BTATHUBAaeT CepAeUYHUK (8).
CepaeuHnk (8) nMeeT IMITOK, KOTOPEIM OH CBd3aH C phluaroMm mnpusoja (53). Ilpu
[epeMeleHUN cepaeuHnka (8) 1moJ; Bo3AeICTBUEM MAarHUTHOTO IIOJS phIdar (53)
BBOJUT IIPHBO/JI B 3all€INICHUE C BEHI[OM MaxXOBHKa, a KOHTAaKTHBIN JuCK (10)
BKJIFOUAET AIIEKTPUUECKYIO 4YacTh cTapTepa. Kak TOIBKO BKIIFOUHJIICS CTapTep,
BTATHBAarOMas 0OMOTKa TArOBOrO pelie OTKIFo4YaeTCcsd KOHTAaKTHBEIM JuckoM (10).
Ilocme 3amycka JABUTATEIs MPHBOJ CTapTepa BEIBOAUTCSA N3 3allCIUICHHSA C

[OKYMEHT NOAMUCAH IpyKUHEI (56).
ANEKTPOHHOW MOAMNMUCHIO
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OOkOBHHE Ky30Ba. Pene coctout m3 oomorku (20) ¢ cepaeuHukom, spma (21),
skops (18), koHrakToB (19), Bo3BpaTHOI MpYKUHEI (16), N30JIAIIMOHHOI ITAHEIIN C
kneMMamu (23) u kpbeimku (17).

IIpn moBopoTe kimouda (B BEIKIFOUATENIE 3a)KUTaHUS) B MOJIOXKEHHE "3aITycK"
NuTaHue nocTymaeT B oOMoOTky (20), saxopk (18) mpursaruBaeTcd M KOHTAKTHI
COEIUHSIIOTCS, IIPH 3TOM IIUTAaHHE IIOCTYIIAET B TCOBOE pelie CTapTepa.

3.2.4. IlpaBuia nojib30BaHUA CTAPTEPOM
1 Bxmmouatk cTapTep Oojiee UeM Ha 5 ¢ HE PEKOMEHIYETCS, Tak KaK 3TO
MOJKET IMPHUBECTH K IIEPErPEBY cTapTepa U IOBPEKICHUIO aKKyMYyJLITOPHOU
OaTapen.
2.1loBTOpHOE BKJIFOUEHNE CTapTEPa CIIEAYET AenaTh uepes 10-15 c.

3. Kak TOIBKO JIBUraTenb 3allyCTIJICI, HEOOXOAUMO HEMEOJIEeHHO
OTIIYCTUTBh KJIFOU BBIKJFOUATEII 3a)KUTCaHMd, Tak Kak My@dTa cBOOOJHOIO Xo/a
IIPUBOJIa CTapTEpa HE paccUNTaHa Ha JJINTEILHYH padoTy.

4 BxirodaTh cTapTep IpU padoTarolieM JBUTATENIE 3alIpe[acTCsl.
51Ipun Temmeparype OKpyXKaloIlero Bozayxa Himpke MuHyc 10°C
PEKOMEHAYETC IIEPE 3allyCKOM CTapTepa IIPONU3BECTHU IIPOrPEB JBUTATEIA.
6.He pexoMeHayeTcd TporatbCad C MeCTa IIYTEM MIPOKPYUNBaHUIT
TPAaHCMUCCHUHI Yepe3 JABUTaTElb cTapTepoM. llocrne Tpex-deThIpeX HEYJaBIINXCS
[TOIILITOK 3allyCTUTE JBUTATENb. [IpoBEphTE cricTEMY IUTAHNS 1 3aKUTaHUA.

3.2.5. ¥xopx3a ctaprepom
Yeper xaxaesie 6000-6500 kM mpobera He0OXOAUMO MPOBEPUTEL HAIEKHOCTE
KpeIieHus cTaprepa. Udepez kaxapie 24000-25000 kM mpobera HeoOXOIMMO
[IPOBEPUTH HAJCKHOCTb KPEIUIEHUS CTapTepa K JABUTATEIO, a TaKXKE OUNCTUTH
CTapTEP U TATOBOE PEJIE OT I'PSIL
3.2.5.1. OcMoTp M peryJiMpoBKa cTapTepa
IIo mMepe HagOOHOCTU CHATHL CTapT€p C JABHTaTEId I OCMOTpa U
peryupoBKH. [IpemycmMaTpuBaeTcs ciieqy Il IOPSA0K BEIIIOTHEHIS padoT:
1.IIpoBepka cocTosgHusd paboueil MOBEpXHOCTU KoJulekTopa. IIoBepXHOCTE
IOJKHA OBITH IJIaJKOil, Oe3 cieJoB mojrapa. B ciaydae zarps3HeHHsS KOJIJIEKTOP
HYJKHO IIPOTEPETh YHCTOI TPSAIKOM, CMOUYEHHON B OeH3nHe. KoJuIekTop, NMEerOInil
CJIEABl MoArapa, CJIeAyET 3aUUCTUTh MEJIKOU CTEKJIIHHON IMKYpKoil. [Ipu cumbHOM
[IoJirape WIN HEepaBHOMEPHOM MH3HOCE KOJUIEKTOP CIEAYET IIPOTOUUTH Ha
TOKapHOM CTaHKE I OTHIIN(OBATEL MIKYPKOIL
2 I1IpoBepka cocTosgHusd IeTok. OHU JOJDKHEI cBOOOJHO (Oe3 3aemaHNIl)
[IEpEMEIATLCSA B IETKOAEpIKaTEIIX. ECIm BeICOTa MIETOK MEHBLINE O MM, TO HX
cJIeAyeT 3aMEHHTh HOBBIMU. JlaBJI€HUE IMETOYHBIX MPYKNUH Ha IETKU JOJIKHO
ObITL B mpejgernax 1000-1400 r. Ycunne HEoOXOAUMO H3MEPSATh AUHAMOMETPOM
BJOJIb OCHU INETKU. ECIN IeTKoAepKATEIU 3arpsA3HEHEI, TO UX CIEAYET IIPOTEPETH
AQKYMEHT NOANNCAH IpOUNCTKHU IIETOK U KOJUIEKTOpa CTapTep
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3 IIporepka peryaupoBkHu crapTepa. JIsg 3Toro HEoOXOoAUMO OCMOTPETH
KOHTAaKTBl BKJFOUATEId M, HOPH HEOOXOAUMOCTH, 3adUCTUTh HUX. lIpoBephTe
[IOJIOKEHME IIECTEPHN B BHIKIIFOUEHHOM IIOJIOKEHNN - OHA JOJI’KHA HaXOAUTLCS HE
nanee 34 MM oT QuiaHIa KpeluieHMd. [[poBepbTe IIONHEII BBUIET MIECTEPHU IIPU
BKJIFOUEHHOM TATOBOM perie. J[JIs1 3Toro Kk KOpIIyCcy cTapTepa Hy»KHO II0JICOEINHNUTh
MHIHYC aKKyMYJLITOPHON OaTapen, a IUIFOC OaTaped COeIUHUTH C KJIIEMMOU
TATOBOro pene. PaccTosgHue MexAy TOPIOM IIECTEPHU U YIIOPOM JOJIKHO ORITH
4+]1 mM. Ecimm paccTosgHHE HE COOTBETCTBYET yKazaHHOMY, TO €r0 HEOOXOJHMO
OTPErYJINPOBATEL IIOBOPOTOM SKCIEHTPUKOROI ocu (47) peIyara.

3. OoopyaoBaHHeHn MaTepHAJIbI
3.1.06opy1oBaHue HeoOXoauMoe /ISl IIpOBeJeHHA J1a0OpaTOPHOII

pPa0OoThI
Ob6opygoBaHne HEOOXo4UMOE U1 IpoBeAeHNs J1abopaTOpHOI pabOTHI:

- cTteyy ncneitatTebHBIN CKMD 1-01.

- CTapTepHI.

3.1.1. VcrpoiictBo ctenga CKH®D-1-01

Ycrpouctro cregaa CKM O 1-0]1 mokazaHo Ha puc.3.3.

Ha ocHoBaHum zakperieHbl: kapeTka (20) Ul YCTaHOBKH IIPOBEPSIEMBIX
cTapTepoB U IpuBrof (19).

BBoa cereBoro kaOessl HaxoAuTcsd c3aau, BHH3Y. Ha JieBoill cTOpoHE
OCHOBAaHMS PacIIONI0KeH OOJIT 3a3eMIISHIUSL

IIpoBepsieMEIE€ CTAapTEPBl KPEILITCI Ha KapeTKe C IIOMOIMBIO CTIKKN (1),
[IPEJICTaBILAIONAs 1I€IIb ¢ HAaTSKHBIM BUHTOM.
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Puc. 3.3. O6muit Bua cregga CKUD 1-01
Ha mmteBoii maHenn pacIionoXeHEbl:

BTOMATHYECKUII BEIKIIFOUATENb ceTH (17);

BIKJIFOHATCIIb 3JICKTPOABUI'ATCIE IIPHBOJAA (1 1):,

peoxXpaHuTesb (16);

€peKIIOYaTE/ b HAIIPSKECHU I Harpy3ku (18);

Honka «IIYCK» (15),

nemMmel (12), (13), (14) gmd OOAKIIOUEHHS IIPOBEPSEMBIX CTapTEpPOB
I€HEPaTOPOR;

OIILTMETP;, OMMETD (5);

o3eTka ommeTpa (3);
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