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Hacrosmee pykoBoactBo mno skciuryatauuu (PD) pacmpoctpanserca Ha
YCTAaHOBOYHBIE aBTOMAaTUYECKHE BbIKIouaTenu cepuil BA11l Ha HOMUMHaNBHBIE TOKH 10
250A rabaputHoro pasMepa | C TEpMOMAarHMTHBIM pacLENHTENeM (nanee —
BBIKJTFOYATEIIN) CTAIMOHAPHOIO MCIIOJIHEHUS U COACPKUT ONMMCAHUE U PYKOBOJCTBO IO
AKCILTYyaTALMK U3AEIIHS.

BrikimrouaTenn HEOOXOAMMO 3KCILUTyaTHUpOBaTh B cOOTBETCTBHU C «lIpaBuimamu
TEXHUYECKON AKCIUTyaTalluH 3JIEKTPOYCTAaHOBOK noTpedutenei», «llpaBunamu TeXHUKN
0€30MacCHOCTH TMpPH JKCIUTyaTallud 3JEKTPOYCTAHOBOK NOTPEOHUTENE», a Takke
HacTosimuM  «PykoBoziCcTBOMY». OKCIUTyaTallUl0 JOJDKEH IPOBOAWUTH  KBAJTU(PHIIM-
POBAHHBIN EPCOHAT HE HIDKE 4 pa3psa ¢ TPYIION MO AIEKTPOOE30MIaCHOCTH HE HIKE 3.

BHUMAHMUE! MoHTax BbIKIIOYATENIEH, JOMOJHUTEIBHBIX COOPOUYHBIX
C€AVHUI] M PEryJIMpOBKA TEPMOMArHUTHOTO PACLEHMUTENS IPOU3BOIUTCA  IPHU
OTCYTCTBUM HANpPsDKEHHsT B TJIABHOW M BCIOMOTaTEIbHOM LENSX W IMPOBOJAATCS
KBaJIM()MLIUPOBAHHBIM IIEPCOHAJIOM.

Mepbl NPpea0CTOPOKHOCTH NPHU NMPOBEACHUH TEXHHUYECKOT0 00CTyKMBAHUA
U TpoBepkH. TexHUYeCcKOe OOCITYKMBAHHE BBIKIIOUATENS MPOU3ZBOJIUTCA IIPU
OTCYTCTBUH HAIIPSDKEHUS B TJIABHOM LENW M BCIOMOTATENbHBIX LEMAX U MPOBOIATCS
KBATH(PUIUPOBAHHBIM IIEPCOHATIOM. Y O€AUTECH, UTO TJIABHBIE KOHTAKTHI PA30MKHYTHI U

BKJIFOYAIONIAs PYKUHA PACITYLIEHA.



1 OIIMCAHUE U PABOTA

1.1 HazHaveHne u3eaus

BrikmouaTtenu npenHa3HayeHbl Ul MPOBEACHUS TOKAa B HOPMAJILHOM PEXUME U
OTKJIIOYEHHUS] TOKa IMpPH KOPOTKUX 3aMBIKAHUAX, NEperpy3kax W HEIOMYCTUMBIX
CHIDKCHMSIX HAIpSDKEHUs, a TaKXkKe JUIsi HedacThlx (10 6 pa3 B yac) ONEpaTHBHBIX
BKJIFOUECHUH U OTKIIIOUEHUHN IEKTPUUECKUX IIeTIed U PaCCUUTAHBI AJI IKCIUTyaTallluy B
AIIEKTPOYCTAaHOBKAX ¢ HOMUHAIBHBIM padouuM HanpspkeHuem a0 440 B moctosiHHOTO
Toka 1 10 690 B mepemennoro Toka yactotel 50 I'I] mpu BBIMOTHEHUU CIETYIOIIUX
YCIIOBUU:

1.1.1 Knumatuueckue HakTopbl B COOTBETCTBUU ¢ TaOauIei 1.

Tabnuua 1 — TpeOoBaHMs K yCTOMYMBOCTH K KIIMMAaTUYECKUM (paKkTopam

BozneiicTByromuii paktop 3HaueHue BO3AECUCTBYIONIETO (pakTopa

KimmmaTtnyeckoe ucnosHeHne YXJI3 T3 OM4

HOBBIHICHHEUE pabouas Temmeparypa +45°C +50°C 145°C

OKPYKAIOIIEH Cpebl

[IpenenbHas moBbIIEHHAs paboyast 170°C

TEeMIIepaTypa OKPYKarolen cpebl

HOHI/I)KGHHEU{ pabouas TemriepaTypa -60°C _40°C _40°C

OKpPYKaIoIlen cpebl

[IpenenpHas MOHMKEHHAS Pa6oqa51 70°C -50°C -50°C

TEMIEPaTypa OKPYKAIOIIEH CpeJibl

OTtHOCUTENBHAS BIAXKHOCTh 8% 8% 98%
nipu 25 °C npu 35 °C | npu 35 °C

1.1.2 BricoTa Hag ypoBHeM Mops 10 2000 m.
1.1.3 Crenens 3arpsizHenus no ['OCT IEC 60947-1-3.

1.1.4 He nomxHO OBITh HEMOCPEACTBEHHOTO BO3JEHCTBHUSI COJIHEUHOTO WJIU
PaIMOAKTUBHOTO U3TYyUYEHUS.

1.1.5 Nonusupyroliee U3IydeHue B peaesiax CaHUTAPHBIX HOPM.

1.1.6 Tum atmocdepst [T mo FTOCT 15150.

1.1.7 Oxpyxarwomiasi cpeia HEB3pbIBOOMACHAs, HE CojJeprKailias MbUI (B TOM
YyuCcJe TOKOMPOBOJAIIEH) B KOJMYECTBE, HApyIIAlomeM padoTy BBIKIIOYATENS,
arpeCCUBHBIX T'a30B U NMAPOB B KOHIIEHTPAUAX, Pa3pyIIAIOIIUX METAIIIbI U U3OJISIIIUIO.

1.1.8 MecTO yCTaHOBKHM BBIKIIOYATENSI — 3AIUIIEHHOE OT TOMAJaHUs BOJIBI,

Mmacia, OMYJILCHUHA U T.A.



1.1.9 PaGouee nosjoxkeHUe BBIKIIOUATENe B MPOCTPAHCTBE — HA BEPTUKAJIBHOU
IJIOCKOCTH (BBIBOJIAMM HETIOABUKHBIX KOHTAaKTOB BBEpPX) C BO3MOXKHOCTBIO MOBOpPOTA
(BepXHHUE BBIBOJIBI MOTYT OBITH MOBEPHYTHI B MPABYIO WITH JIEBYIO CTOPOHY Ha 90 °).

1.1.10 MuHMMAaJbHBIE PACCTOSHUS OO0 METAUIMYECKUX 4YacTed M COCEIHUX

BBIKJTIOYATENICH coracHO pUCYHKY A.12 nmpunoxenus A.

1.2 Texnuveckue XapaKTepuCTUKH

1.2.1 OcHOBHBIE MapaMeTpbl M TEXHHUYECKHE XapaKTEPUCTHKU YKa3aHbl B
tabmuie b.1 npunoxenus b.

1.2.2 Boikitouarenu NepeMEeHHOT0 TOKAa U3TOTaBIMBAIOTCS TPEXITOIIOCHBIMH.

1.2.3 Tlo BemmuuHE TpeneapHON KoMMyTaIrmoHHOU crocobHocTr (manee [TKC)
BBIKJTIOUATEIIN U3TOTABIMBAIOTCS:

— CTaHAAPTHOM BEIUYUHBI «C»;

— IMOBBILIEHHON BENIUYUHBI «I1».

1.2.4 TabaputHble, YCTAaHOBOYHBIE U TMPUCOCAUHUTEIBHBIC Ppa3MeEpPbl
BBIKJIFOUATENEe yKa3aHbl Ha pucyHkax A.1 — A.7 npunoxenus A.

1.2.5 Crenenp 3ammtel |IP20 oT Bo3melcTBUS OKpyKaroliehd cpeapl U OT
CONPUKOCHOBEeHHs ¢ TokoBemymmmu dactsmu mo ['OCT 14254, obecrmeunBaemas
000JI0YKOM BBIKITIOYATEIIS.

1.2.6 BelkimoyaTead HW3TOTaBIMBAIOTCS B CTAllMOHAPHOM  HMCITOJTHEHUHU.
MoOHTaX BBIKJIIFOYATENIEN MNPOU3BOAUTCA B COOTBETCTBUM C pucyHkamu A.l — A.7
MPUIIOKEHUS A..

1.2.7 BpIkirodaTtenu M3rOTaBIMBAIOTCS C TEPMOMATHUTHBIM PACICITUTENIEM C
PETYIMPYEMON YCTaBKOM MO MEPETPy3KE U HEPETYJIUPYEMOUN YCTABKOW MO KOPOTKOMY
3aMBIKaHHIO.

1.2.8 BrIkmtodaTenu B 3aBUCUMOCTH OT TUTIOMCIIOTHEHUST KOMITIEKTYIOTCS .

—BcriomMoraresibHbIMU KoHTakTaMu (BK);

—KOHTaKT curHanm3anuu cpabareiBanus pacrenutens (AK) u aBapuiiHbIM
KOHTakTOM noBpexaeHui (AKII);

—He3aBucuMbIM pacuenurteneM (PH);



—MHUHUMAJIHBIM pacuenuTenem Hanpsokenust (PMH);

—BBIHOCHOM MIOBOPOTHOMU PYKOSITKOM;

—3JIEKTPOJIBUTATEIbHBIM IPUBOJIOM;

—MEXKIOJIFOCHBIMU TTEPErOPOIKAMMU.

1.2.9 BcriomorarenbHbIe KOHTAKTBI CITYXKaT JIJISl TUCTAHIIMOHHON CUTHATIN3aIAN
cocrosinug  Beikmouarenss  (BKJIL, OTKIJI). KommyranuonHass HM3HOCOCTOMKOCTh
KOHTaKTOB paBHa YHCIY LHMKIOB BKIIOYCHHUSI-OTKIIOUeHHUS (nanee «BO») oOmieit
M3HOCOCTOMKOCTH BBIKIIOUATENS.

1.2.10 KoHTakT curHagu3aiyu cpabaTbIBaHMs PACIENUTeNs MpeIHa3HauYeH s
CUTHAJIM3AIMK 00 OTKIIFOUCHHWH TPHU CpabaThIBAHUK TEPMOMATHHUTHOTO, HE3aBUCHUMOTO
WM MUHUMAJIBHOTO PAcUENUTENs. ABapUIHBIA KOHTAKT MOBPEXKIACHUN NPEAHA3HAUCH
JUIS. CUTHAJIM3AIMA OTKJIIOUCHHUMSI B PE3yJIbTaTe MEPErpy3Kd, KOPOTKOTO 3aMbIKAHMS.
KommyTainmonHas  M3HOCOCTOMKOCTh ~ KOHTAaKTOB  HE  MEHBIIE  MaKCUMalbHO
JOITYCTUMOTO KOJINYECTBA [IUKIIOB HU3HOCOCTOMKOCTH BBIKIIFOUATEISI MIOJI HATPY3KOM.

1.2.11 TlonoxeHrWe€ BCIOMOTATEIBHBIX KOHTAKTOB, KOHTAKTOB CHUTHAJINA3AIUU
cpa0aThIBaHUs PACIENUTENsI U aBaPUHUHBIX KOHTAKTOB MOBPEXKIICHUN IMPEACTABICHO B
tabnuie b.4 npunoxenus b.

1.2.12 HeszaBucumbiii pacuermrens (PH) oOecneumBaeT  OTKIIOYCHHE
BBIKJIFOYATENS] MPH MOJA4Y€ HA BBIBOJIBI €r0 KATYIIKU HANPSsHKEHUS MOCTOSTHHOTO TOKa
WK 0AHO(DA3HOro nepeMeHHoro Toka 4actotel 50 u 60 I'p u paccunrtan ans paboThl
npu HanpsokeHusx: DC — 24, 220, 440 B; AC — 110, 127, 220, 380 B u xonebaHusx
pabouero HanpspkeHus ot 0,7 10 1,2 HOMUHATBHOTO.

1.2.13 HomuHanbHbIH pexuM paboThl He3aBucuMoro pacuenutens (PH) —
KpaTKOBpeMeHHbIN. He3zaBuUCUMBIN pacuienurens MOXKET aonycTuth He MeHee 10
OTKJIFOUCHHMM BBIKJIFOUATEN MOJPS, HArpeToro 10 YCTAHOBUBILIEWCS TeMIEpaTypbl
HOMHUHAJIbHBIM TOKOM, C May30i MEXIy OTKJIFOYEHUIMH 5-15 c.

1.2.14 TlommHoe BpeMsi OTKJIFOYESHUS TIETTH BBIKITIOYATENsI TP HOMUHAIEHOM TOKE
C MOMEHTa TOoJa4¥ HOMHHAJILHOTO HAIpPSHKEHHUS Ha BBIBOABI KATYIIKHA HE3aBUCHUMOIO
pacuenmTens He 6omee 0,04 C, morpebnaseMas MOITHOCTh He mpeBblmaer 10 BA Ha

nepeMeHHoM Toke 1 10 BT Ha mocTossHHOM TOKE.



1.2.15 Beixnrouatenu pomnyckaroT He MeHee 10 % OTKIIOUYeHH HE3aBUCHMBIM
pacuenutenem (PH) n munumanbabeiM pacuenurenieMm Hamnpsbkenus (PMH) u3 o6miero
KonuuecTBa UKIoB BO, ykazannoro B Tabnuue b.1 npunoxenus b.

1.2.16 MunumansHbIii pacrenurens HanpsokeHuss (PMH) paccuumtan nis
paboThl Ha HanpstkeHus BeamuuHoil 24, 220, 440 B nocrosinnoro Toka unu 110, 127,
220, 380 B omuodaznoro mepemennoro toka yactorod 50, 60 I'm. HomuHambHBIN
pexuM paboThl MUHUMAJIBHOTO PACHENUTENs] HANPSHKEHUS] — MPOJOJIKUTENBbHBIN Mpy
HarpspkeHuu 10 1,1 HoMuHATBHOTO.

1.2.17 MunumansHbIN pacienurens HanpsokeHus (PMH):

a) o0ecrieynBaeT OTKJIIOYEHUE BKJIIOYEHHOTO BBIKIIOYATENs] 0€3 BBIACPKKU
BPEMEHH NIPU HanpspkeHUH Hbke 0,7 HOMUHAIIBHOTO;

0) HE MPOU3BOJUT OTKIIOYEHUE BKIIOYEHHOTO BBIKIIOYATENSI MPU HAMPSKEHUU
0,7 HOMHUHAJIBHOTO U BBIIIIE;

B) HE TMpPENATCTBYET BKJIIOUCHUIO BBIKIIOUaTenss mnpu Hanpsokenun 0,85
HOMHWHAJIBHOTO U BBIIIIE;

) IPENSATCTBYEeT  BKJIIOYCHHUIO  BBIKIIouaTens npu  Hanpsokenuun 0,35
HOMUHAJIBHOTO U HIKE.

1.2.18 MuHUMaNbHBIA PacENUTEh HAMPSHKEHUS PACCUYMTAaH HA HAMPSKEHUS,
ykazaHHele B Tabmuue b.1 npunoxenuss b. [lpumeHnenue pacuenutenss A CUCTEM
AIIEKTPUUECKOM B3aUMHOMN OJIOKUPOBKU HEJIOMYCTUMO.

1.2.19 MuHUManbHBIA paCHENHUTENh HAMPsHDKEHUS O0EeCTeurnBaeT OTKIIOYCHHE
BBIKJTIOUaTes sl 0€3 BBIAEPKKH BPEMEHH MPU HEJOMYCTUMOM CHIDKCHUU HANPsDKCHHS 32
Bpems He 6onee 0,04 c.

1.2.20 MomHoCTh, MOTpebasieMas MUHUMAIIBHBIM PACLEUTEIEeM HaIpsHKCHUS,
He npeBblaet 25 BA Ha nepeMeHHOM Toke U 25 BT Ha MOCTOSSHHOM TOKE

1.2.21 CxeMbl MOAKIIOYCHUS HE3aBUCHUMOTO PACIEIHTENII W MUHUMAIBLHOTO
pacrienuTes HanpsoKeHUs yKa3aHbl Ha pucyHke A.9 npumnoskeHus A.

1.2.22 BbIHOCHBIE MOBOPOTHBIE pPyKOSATKH (pucyHOK A.10 mnpumokeHus A)
NPUMEHSIOTCS, KOTJIa BBIKJIIOUATEIb HAaXOAWTCA Ha OOJBIIIOM PACCTOSIHUM OT ABEPU

HKY. Mexanusm pyKOSITKM pacmoyiaracTcs Ha JIMUEBOW IMAHEIW BBIKIOYATENS U



COEUHSETCS. C CaMOM PYKOSITKOM IpHM NOMOIIM Bana. PykosTka MMEEeT yCTpOWCTBO,
HO3BOJISIOILEE 3alIEPETh €€ B MOJOKEHUSAX «BKIIOYEHO» U KOTKIIFOUEHOY.

1.2.23  DnexkTpoaBUraTeNbHBII  TPHUBOJ  BBIKIIOYaTeNnell  oOecreynBaeT
JUCTAHIIMOHHBIA B3BOJ BBIKJIIOYATENS MOCJIE €r0 aBTOMATHMYECKOTO OTKIIIOUEHUS NpPU
KoeOaHusiX HampspkeHuss nutanus ot 0,85 nmo 1,2 HOMHUHATBHOTO M JOMYCKAaeT
BO3MOYKHOCTh II€peXoJa Ha PYYHOE YNpaBIIEHHE. OJEKTPOIABUTATENbHBIA MPHUBOJ
OPUBOJUTCS B JEHCTBHE C IOMOUIbIO amlapaToB yIpaBieHUs (KHOIOK, KIHOYeH
ympaBieHUs U T. A.). HoMHUHanbHBINA pexkuM paboThl JIEKTPOIBUTATEIbHOTO IPUBOJA —
KpPaTKOBPEMEHHBIM, JOMyCKaeTcsl 5 onepauuid BKIIOUEHUS — OTKIIIOUEHUS MHOAPSI C
nay3oi Mexay onepauusmMu He meHee 10 c.

1.2.24 TexHuueckue XapaKTEPUCTUKA U pa3Mepbl dSIEKTPOIABUTATEIHLHOTO
npuBoja ykazaHbel B Tabmune b.3 npunoxenus b, cxema moAkiatO4eHHs HA PUCYHKE
A.11 npunoxenus A.

1.2.25 BpiBOAbI BBIKIIOYATENEH WIM HMX MEPEXOJIHBIE DJIEMEHTHI JOIYCKaloT
IPUCOCINHEHNE  BHEIIHUX  IIPOBOJHUMKOB C  CEUYEHHMEM,  YKa3aHHBIM B
['OCT IEC 60947-1-2014. MakcumanbHbBIE pa3Mepbl MPOBOHUKOB, MOICOCTUHIEMBIEC K
IJIaBHBIM KOHTAKTaM BBIKJIIOYATENsl, yKa3aHbl Ha pucyHke A.1l npunoxxenus A.

1.2.26 TloacoeanHeHne MUTAaHUS U HATPY3KHM K BBIKIIOUATENIO MPOBOAUTCS B
COOTBETCTBHUH C pUCYHKOM A.13 mpumoxeHus A.

1.2.27 HomuHnanpHbie paboyvie 3HAYCHHS  MEXAHWYECKUX  BHEIIHHX
BO3/ICUCTBYIOMMX (PAKTOPOB:

- B JWana3oHe dYactoT oT 2 g0 13,2 T'm MakcumanbHas aMIUIMTyaa
cuHycouaanbHou BuOparuu 1,0 Mm;

- B 1uana3one yactot oT 13,2 no 100 ['n MakcuManibHas aMIUIMTYy1a YCKOPEHUS
cuHycouaibHou Bubpanuu 0,7 g;

- JVIUTETBHOCTh U MTMKOBOE YAAPHOE YCKOPEHUE YAApOB OJUHOYHOIO JACHCTBUS:
2mc u 70g; 15mc u 15g; 18mc u 7g;

- BO3JICMCTBUE KaYKH ¢ aMIuTy 1o 10 £30° u nepuogom ot 7 1o 10 c;

- ITUTEeNbHBIN HakiIoH 10 30° B Teuenue 1 gaca;

- KpaTKOBPEMEHHBIN HaKJIOH A0 30° B Teuenue 15 MuH.



1.2.28 HoMuHaIbHBIN peKUM paOOThI BRIKIIOUATENICH - TPOTOIKUTEIbHBIH.

1.2.29 BeixiroyaTenan JOIMyCKaroT paboTy mpu Jr000M HarpspkeHuu ao 1,1 ot
HOMHUHAJIBHOTO, YKa3aHHOM B Tabimue b.1 npunoxenus b.

1.2.30 PaGoTocnocoOHOCTH B OOECTOUYEHHOM COCTOSHUM (MeXaHW4yecKas
WU3HOCOCTOMKOCTh) U PabOTOCIOCOOHOCTh MPHU MPOXOKACHUM TOKA (KOMMYyTalMOHHAs
WU3HOCOCTOMKOCTB) OMNPEAEIAIOTCS KOJIMYEeCTBOM LUKIOB BO 0e3 Harpy3ku W moj
Harpy3koi C ucnsitatesnbHou 1ensto o 'OCT IEC 60947-1-2014. Koau4ecTBO IIUKIOB
BO yxazano B Tabnuie b.1 npunoxenus b.

1.2.31 BeikiodaTend BKIIOYAIOT U OTKJIIOYAIOT TOKH, XapaKTEepU3YHOIIue
MpeiesibHYI0 KOMMYTAIMOHHYIO CIIOCOOHOCTD, YKa3aHHYI0 B Ta0nuie b.1 mpunoxenus
b npu HoMuHaIBHON paboyeil HauOobIlIe 1 HOMUHAIIBHOM MPEeAeIbHON HAUOOIbIIEH
OTKJIOYAIOLIEH CIOCOOHOCTH 0€3 3aYMCTKM KOHTaKTOB, CMEHbI U PEMOHTa OTJEJIbHBIX
YaCTeu.

1.2.32 Beixirodarenud OTKIIOYAIOT BCE TOKH, MEHBIINE MaKCUMAaJbHOTO TOKa
KOPOTKOTO 3aMbIKaHus, ykazaHHoro B Tabnwuie b.l1 mpunoxenus b. [lonmHoe Bpems
OTKJIFOUEHUS IIETH BBIKITIOYATENIEM MPU TOKAX KOPOTKOTO 3aMBIKAHHUS HE TPEBBIIIAET
0,04 c.

1.2.33 Brikmtoyatenu TepMUYECKH U JMHAMUYECKH CTOWKH BO BCEM JTUAMNa30HE
TOKOB, YKa3aHHbIX B Tabnuue b.1 npunoxenus b.

1.2.34 Cpok cayk0bl pa3zpabaThiBa€MbIX BBIKIIOYATENICH OMPEIEISeTCS HX
MU3HOCOCTOMKOCTBIO TPH BBITIOJHEHNN KOMMYTAIIMOHHBIX OmNepanuid 06e3 TOKa WU C
TOKOM B IIEIIM BBIKITIOUYATENS, a TAK)KE MHTEHCUBHOCTHIO BBITIOJIHEHUS 3TUX OTEPAIIUiA,
niu 30 JIeT ¢ 3aMEeHOM AIEKTPOHHOTO PACIICITUTENS.

1.2.35 OTka3zoM BBIKITIOYATENEH CUMTACTCS HEBO3MOXKHOCTH OTKJIFOUEHHUS TOKa
MEHee HOMHHAIBHOTO B TeueHue 0,3 cekyHabl, 0ojiee HOMUHAIBHOTO — B TedeHue 0,04

CEKYH/bI.

1.3 CocraB u3geaus
1.3.1 Brmixmouarenb COCTOUT U3: KOpIyca, MeEXaHH3Ma CBOOOJHOTO
pacueryieHusi, KOHTAKTHOM  CHUCTEMbI, MaKCHUMaJbHBIX  paclenuTenedl  Toka,

I[erFElCHTCJ'IBHOfI CHUCTCMBI, AOITIOJIHUTCIIBHBIX C60p0‘—IHBIX CANHUII.



1.3.2 JlononHUTENBHBIE COOPOYHBIC €IUHUITHI (MPUHAIJIC)KHOCTH), BXOSIINE B

COCTAaB BBIKJIFOYATEIS 110 3aKa3y, yka3zaHbl Ha pucyHkax A.8...A.11 [Tpunoxenus A.

1.4 CpencrBa u3mepeHusi, MHCTPYMEHT M NPUHALJIEKHOCTH

141 Jlnga TexHU4YecKOro oOOCHyKMBaHUS H3JEIUS NPUMEHSETCS OOBIYHBIN
CTaHJAPTU3UPOBAHHBI HMHCTpYMEHT. OO0bEM HWHCTPYMEHTa M MNPUHALIECKHOCTEMH,
HEOOXOAUMBIA JUIi KOHTPOJISI U PETYJIUPOBKH, TOJUIEKUT COIJIACOBAHUIO C

HU3TrOTOBUTCIIEM U3ACIHA B 3aBUCUMOCTH OT o0BbeMa KOHTPOJIA U PEryJIUPOBKHU.

1.5 MapkupoBKa 1 IJI0oMOMpOBaHUeE

1.5.1 Mapkwuposka Bbikmoyaresnel coorserctByeT I'OCT P 50030.2, TOCT 18620.

1.5.2 Crenyroume pAaHHbIE MapKUPYIOTCS Ha OJHOM WM HECKOJbKUX
(UpMEHHBIX TaOIHYKaX:

- HOMMHAJIbHBIN TOK In;

- IPUTOTHOCTH K Pa3beIUHEHUIO BBIKJIIOUATENICH.

1.5.3 Crnenyroomue maHHBIE MapKUPYIOTCSI Ha BBIKJIIOYATENEe, HO TOCIHE
YCTaHOBKH BBIKJIIOUYATEISI MOTYT OBITh HE BUIHBIL:

- TOBapHBII 3HAK MPEINPHUITHS - U3TOTOBUTEIIS;

- HAMMEHOBAHKE U TUITOMCIIOJIHEHUE BBIKIIIOYATEIIS;

- BBIKJIFOUATENH, IPOILIEAIINE CEPTUPUKALINIO, TOJKHBI MAPKUPOBATHCS 3HAKOM
COOTBETCTBUS M 3HAKOM OOpaleHusl Ha PbIHKE;

- o6o3nauenue crangapta [OCT P 50030.2;

- KaTeropusi NpUMEeHEeHUS;

- HOMUHaJbHOE pabouee HanpshkeHue Ue;

- yacTOTa JJIs1 BBIKJIIOUATEeIe MepeMeHHOr 0 TOKa;

- HOMUHAaJbHas paboyas HauboJbIIas OTKIIOYArOIIas CHOCOOHOCTH Ics;

- HOMHUHAJIbHAS TIpe/IesIbHas HanOoJbIIas OTKII0YA0Ias CiocoOHoCTh Icu;

- CEpUMHBIA HOMEDP WM HOMED MapTHH;

1.5.4 Cnenyromas uHpopmanuss Mapkupyercs: JMOO Ha BBIKIIOYaTese, JMOo

COJIEPKUTCS B MH(MOPMAITMOHHBIX MaTepuaax:



1) HOMHHANTbHOE HanpshKeHue 1o u3ossiuu Ui,

2) HOMHHAJIbHOE UMITYJILCHOE BhIIepKHBaeMoe Hanpspkenue Uimp;

3) HOMUHAJIbHOE HAMPsKEHHE, POJT TOKA, YaCTOTa JIJIS:

- BJICKTPO/IBUTATEIILHOTO IPUBO/IA;

- MUHHUMAJILHOTO PACICITMTE IS HAIPSHKCHHMS

- HE3aBHCHUMOT'O PACIICITUTEIS,;

4) yctaBKa 10 TOKY M BpPEMEHH CpabaThbIBaHUS TEPMOMArHUTHBIX U
3JIEKTPOMArHUTHBIX PACHEITUTENCH TOKa,

5) macca;

6) naTta U3roToBJICHHMS (MECHL, TOJT) HIIK 3aBOJCKOM HOMED.

1.6 YnakoBka

1.6.1 YmakoBka Beikirouareneii npousBoautcs mo ['OCT 23216 ana ycnoBwid
XpaHEeHUs U TPAHCTIOPTUPOBAHUS U JOMYCTUMBIX CPOKOB COXPAHSIEMOCTH.

1.6.2 Kareropusi ynmakoBKH, COYETAaHHWE BUJOB U BapUaHTOB TPAHCIOPTHOMN
Taphbl, IPy30BbIX KOHTEWHEPOB C TUIIAaMU BHyTpeHHEH yrakoBku o ['OCT 23216.

1.6.3 Jlns moctaBok BHYTpHU cTpanbl U cTtpanbl CHI' (kpome paitonoB Kpaitnero
CeBepa u TpyaHoaocTynHsix paiionoB 1o ['OCT 15846), kateropus ynakoBku KVY-1,
T3-2/BY-0, Tx/BY-1, Td-11/BY-O0.

1.6.4 [Ins nocraBok BHyTpu cTpanbl u CHI', B paiionsl Kpaiinero Cesepa u
TpyaHoaoctymnHbie paiioHsl o [OCT 15846 kareropus ynakosku KY-1, TO-2/BY-0.

1.6.5 JIns mocTaBOK Ha HKCIOPT B MAKPOKIMMATHUECKUE PAHOHBI C YMEPEHHBIM
KJIIMMaToM, Kateropus ymakoBku KY-2, T9-2/BY-IIb-3, KV-1, Tk/BY-0, Tk/BY-1.

1.6.6 [Inst SKCMOPTHBIX MOCTAaBOK B MAaKpPOKIMMATHUYECKHWE PANOHBI C TPOIMH-
YeCKMM KJIMMAToM, Kareropus ynakoBku KVY-2, TDO-2/BY-1Ib-9, T®-11/BY-IIIA-1,
T3-12/ BY-1IB-9, TO-13/BY-111A-4.

1.6.7 Kaxnpriii BeIKITIOUATETh yKJIaAbIBaeTCs B sAmuk gomateid tuma I1-1, 111-1
nmo I'OCT 2991, 3zamuimaromydii BBIKIIOYATEIM OT MEXaHWYECKUX TMOBPEKICHUM,

aTMOC(EPHBIX OCAJKOB U arPECCUBHBIX CPEJl MPU TPAHCIIOPTUPOBAHUU U XPAHEHUU .



2 HCIIOJIb3OBAHHUE 11O HASBHAYEHUIO

2.1 IkcniayaTaluOHHbIE OTPAHUYEHUSA

2.1.1 Bo03MOXHOCTh pabOThl BBIKIIOYATENSI B YCIOBHUSX, OTIWYHBIX OT
YKa3aHHbIX B HacTosimieM PD, TeXHHWYeCKHME XapaKTEpUCTHKH BBIKIIOUATENICH H
MEpPOIPUATHS, KOTOPbIE JOJIKHBI BBITOIHATHCS IPH UX IKCILTYyaTALMK B 3TUX YCIOBUSAX,
COTJIACOBBIBAIOTCS] MEXKY MPEANPUATHEM-U3TOTOBUTEIEM U TOTPEOUTENEM.

2.1.2 JlomryckaeTcsi:

— BBIKJIKOYATEIW IEPEMEHHOro Toka d4actoTrel 50 I’ skcruryatupoBaTh B
ANEKTPUYECKUX LEemsX ¢ yacTorord 60 I'h, BBIKIHOYATENN MEPEMEHHOTIO TOKAa YacCTOTHI
60 I'y — B ayiekTpruUecKux Lensix ¢ yacroron 50 I'm;

— SKCIUTyaTalUsl BBIKJIIOYATENIEd B MOBTOPHO-KPATKOBPEMEHHOM pEXUME IPHU
IPOTEKaHUU 110 HX IIOJIFOCAM TOKA, CPEJHEKBAJPAaTUYHOE 3HAYEHUE KOTOPOro He
00JIbIIIE HOMUHAJIBHOTO TOKAa MAaKCUMAJIbHOIO PACUENUTENs, a aMIUIUTYAHOE 3HAUYCHUE
HE IMPEBBILIIAET CEMUKPATHBIN HOMUHAIBHBINA TOK U JIOJKHO OBITh HE 00JIee YCTaBKH IO
TOKY Cpa0aThlBaHHS MaKCUMAaJbHBIX PACLENUTEIEH TOKa B 30HE TOKOB KOPOTKOTO
3aMbIKaHMUS;

— IIpU HEOOXOJAUMOCTH B YCIOBUSX IKCIUTyaTallMM MEPUOJWYECKU BKIIOYATH U
OTKJItOUaTh BhIKIIOUYaTensb 20 pa3 moapsj ¢ may3amu, HE MEHEe YKa3aHHbBIX B Ta0iuIe 8
I'OCT P 50030.2-2010;

- DKCIUTyaTallWsl BBIKJIIOYATENIsI C TMEPEerpy3koil TOKOM, paBHbIM 1,3
HOMMHAJbHOTO, B TEYCHHE 2-X YacoB uIM 1,2 B TeueHue 3-X YaACOB, €CIIH
MIpeIBapUTEILHO OH OBLT HArpy>keH TokoM He Oodee 0,71n.

2.1.3 He nomyckaeTtcst aKCIuTyaTalus:

— BBIKJIFOYATEJIE TOCTOSHHOIO TOKA MPY NapajiyIeIbHOM COEIUHEHUH TMOIICOB
OJTHOTO BBIKJIFOUATEJIS;

— TPEXIIOJIOCHBIX BBIKIIIOYATENEN C 3alMTOM OT 3aMbIKAHWK Ha 3€MIIKO TIPH
NOCJIEIOBATEIBHOM COEMHEHUH TPEX MOJIFOCOB OJHOTO BBIKIIOYATEIS;

— BBIKJIIOUYATEJICH CO CHSITHIM TCPMOMAIrHUTHBIM PAaCHCIIUTCIICM.



2.2 I1oArOTOBKA BBIKJIIOYATEJIA K UCIOJIH30BAHUIO

2.2.1 Tlepen MOHTa)XOM BBIKJIIOYATENSI HEOOXOAMMO YOEAUTHCA, YTO
TEXHUYECKHE JTaHHBIC, KOMIUIEKTHOCTh BBIKIIOYATENSI U JTOTIOJHUTEIBHBIX COOPOYHBIX
€JMHUI] COOTBETCTBYIOT 3aKa3y.

2.2.2 Tlepen HawamoM pabOTHI C BBIKIIOYATEIEM HEOOXOAMMO BBHITIOJHUTH
CJIETYIONTHE TTPOBEPKH:

— Ha BBIBOJIaX HE JOJDKHO OBITh MBLIN, METAUTMYCCKHUX MPEIMETOB U T.1I.;

— anmapar He JOJKEH UMETh TPEIIUH U APYTHX MOBPEKICHUN;

— Ha BBIBOJIaX HE JIOJDKHO OBITH KOHACHCATA;

— CONPOTUBJICHUE U30JIALMHU JOJIKHO ObITH O0sbIe 100 MOM.

2.2.3 Mepsl 6€301acHOCTH TIPH TTOATOTOBKE U3ICITHS

2.2.3.1 HeoOxonuMo coOirogaTh MOMEHT 3aTsKKA TIJIaBHBIX BBIBOJIOB
BEIKITIOUaTessi. Hemocrarounas 3aTshkKa MOYKET BBI3BATh MeperpeB. M3aummHssa 3aTshKKa
MOXET BBI3BATh MMOJIOMKY BUHTOB M YacTeH 3aKUMa.

2.2.3.2 He HY)XHO HaHOCHTh CMa3Ky Ha IJIaBHBIC BBIBOJIBI allllapara, TaK Kak
CMa3Ka MOJKET BBI3BaTh OCIA0JICHHE 3aTsHKKW BUHTOB, TIPUBOISIIEE K IIEPETPEBY.

2.2.3.3 Bo wu3bexaHue KOPOTKOTO 3aMbIKaHHSA, HEOOXOIUMO H30JIHPOBATH
OTKPBITHIC TOKOTIPOBOISAIINE YACTH C MIOMOIIBIO MEKITOTFOCHOM TTEPETOPOIKH, KPBIIIIKH
BBIBOJIOB, M30JIAIIMOHHON TPYOKH WIJTH U30JICHTHI.

2.2.3.4 He HyXHO NpUKIANbIBATh H3JIMUIIHEE YCUIWE MPHU MOACOCTUHECHUU
MPOBOJHUKOB K BBIBOJAM allapara, TaK KaK 3TO MOXKET BBI3BATh AchOpMAIIHIO
BBIBOJIOB BBIKJIFOUATEIS.

2.2.3.5 HeoOxoaumo 3aKpenuTh BCe MapaijieabHbIe TPOBOHUKH OJTHON KIIUIICH,
TaK KaK TOK KOPOTKOT'O 3aMBIKaHHUS MOXET BBI3BATh 3HAYUTEIIbHBIC dJICKTPOMArHUTHBIE
CHUJIBI, BO3JICHCTBYIOIIME HAa MPOBOJHUKH (PUCYHOK 1). PaccTosiHuEe OT BBIKIIFOYATENS 10

KITUIIBI ompeziensieTcs pasmepom B2 Ha pucynke A.12 npunoxenus A.
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Pucynok 1 — 3akperuienue napamieabHbIX TPOBOIHUKOB KIIMIICH

2.2.3.6 Ecmu oxumgarorcs yaapbl W BHOpanuu, HEOOXOIWMO YCTaHOBUTH
BBIKJTIOUATEIb Ha BHOpoM3oiaTop. Ilepen BbIONHEHHEM padoT, CBA3aHHBIX C PE3KOM
MeTaJula Wil 00pa30oBaHUEM TIBLIM, HEOOXOIUMO HAKPBITH ammapar il €ro 3allHThl.
[Ipu 5TOM HEIb3s 3aKphIBaTh BBIBOJIBI allllapaTa MOJHOCThIO, YTOOBI HE IPEISTCTBOBATh
BEITTYCKY T'a30B, 00Pa3yIONIUXCs MPU OTKIIOYCHHUSAX TOKA. B MPOTHBHOM Cilydae MOXKET

MOHU3UTHCS OTKIII0Yaromas crmocodnocts (Icu, Ics).

2.3 Ucnosib30BaHue U3/1eJusl

2.3.1 He mnopaBepraiite BBIKJIIOYATENb BO3JECHCTBUIO KOPPO3UMHBIX Ta30B.
ATMoOcdepa He JOHKHA COJIEpKaTh OMACHBIX NMPUMECEH, BKIItoYas cepy, aMMHaK | T.II.
He nongepraiite BbIKJIIOYATENb IJUTEIBHOMY BO3JEHCTBUIO BIIAXHOW atMocdepsl U
BO3JICMCTBUIO MPSIMOTO COJIHEYHOIO CBeTa. XPAaHWUTE ammapar IIpud TeMIeparype
AKCIUTyaTallMi MO Ta0auIe 2 Ha COOTBETCTBYIOUIEE KIMMATHYECKOE HUCIOIHEHHUE MpU
OTCYTCTBUM IBbUIM U Biaru. lIpu XxpaHneHuu ammapara pyKosTKa JOJKHA HAXOJIWUTHCS B
nonoxenuu BBIKJI.

2.3.2 Bo wu3bexxanme NOBPEXKACHHUS TPU TPAHCIIOPTUPOBKE HE POHSIATE
BBIKJIIOYATENIh U HE JOIMyCKalTe yaapoB mo ero kopmycy. HeoOxonumo mepeHOCHTH
BBIKJIIOYATEb, B3SBUIMCH 3a Kopmyc. He Oeputech 3a IMIMHBI, TPUCOEAMHEHHBIE K
IJIaBHBIM BBIBOJIAM, WJIM 3a KaOelld BCIIOMOTaTeNIbHbIX YCTPOWMCTB, MJIM 3a MECTa,

yKa3aHHbIE Ha PUCYHKE 2.



Pucynok 2 — 3anpenieHHble criocoObl IEPEHOCKU BBIKIIOYATENS
2.3.3 CrangapTHble YyCIOBHUS OJKCIUTyaTallid Ui HOPMaJbHOM paboThI
BBIKJIFOYATENS IPUBEJCHBI B TAOIUIE 2!

Tabnuna 2 — CrangapTHbBIE YCIOBUS SKCILTyaTalluu

T KiumaTtnueckoe UCIIoJIHEHUE
emnepatypa VX3 T3 OM4
OKpy:kamomero sosayxa | Ot muHyC 60 10 Ot munyc 40 1o Ot munyc 40 1o
wiroc 45 °C wroc 50 °C wiroc 45 °C
OTHocuTeIbHAA 45-98%
BJIQ’KHOCTH BO3yXa
Buopanum u ynapsl be3 upesmepHbIX BUOpaIuii U yapoB
BricoTa Hax ypoBHEM TT0 2000 M
Mopst
be3 n3nmuiHen KOHIIEHTPAIlMU BOASIHBIX U MACJISTHBIX I1apOB,
ATMochepa THCHTPatiind BOA P
JbIMa, TIBLUTH, COJICH M KOPPO3UIHBIX BEIICCTB.

2.3.4 Eciu BBIKITIOYATENIb ABTOMATUUECKH OTKITIOYAETCS, TO YCTPAHUTE IPHIHHY
nepe1 HayajaoM padoThI.

2.3.5 DreKTpoABUTATEIbHBIN TIPHBO/T

2.3.5.1 Meps1 6e30macHOCTH

He npukacaiitech K TOKOBeQyIIMM KOHTakTaM. He pomyckaiTe KOpOTKOTO
3aMbIKaHUsl KOHTaKTOB Pl ¢ P2. DTO MOXET NPUBECTU K MOPAKEHUIO JICKTPUIECKUM
TOKOM MJI BO3TOPAHUIO.

Jl7is 3IEeKTpOABUTATENbHBIX MPUBOAOB ¢ HampsbkeHnemM DC 24 B e crnemyer
IPOBOUTDH UCIIBITAHUS HA BBIAEPKUBAEMOE HAIPSKEHHUE.

He npoBoauTe ucnpiTaHusl Ha BBIACP)KMBAEMOE HAMpPsOKEHHE Ha KOHTakTax Sl,

S2, S4:



— WUCIBITAaHWE Ha BBIJIEP)KUBAEMOE HaNpsHDKEHHWE MPOoBOAMTH Mexay Pl, P2 u
3a3eMJICHHEM.

2.3.5.2 Texunueckoe oOcy)KUBaHUE

Pa3z B ronm cremyer mpoBepATh 3aTSHKKY Kpereka W MPOBOJIUTH MPOBEPKY
(GYHKITMOHUPOBAHMS.

2.3.5.3 Yka3zaHus 1Mo 3KCIuTyaTaliuu

OO11uit BUJT MaHEH AJIEKTPOIBUTATEILHOTO MTPUBO/IA MTPEJICTABIICH Ha PUCYHKE 3.

SIS

I/EKTPOABWI ATE/IbHbI MPUBOLL

Ue AC220 VDC 220 V

| .BKI’ —

‘ 0TKA. ABT. A
.BHKII N

HAXATb /13

1- BHGKTpOI[BI/ITaTeJ'IBHblf;I IIPUBOI; 2 - MHUKPOIICPCKIIOYATCIIb, 3- PYKOATKA IJIA
PYYHOTO YIIPABJICHUS, 4 - cocTOSIHME TJIaBHBIX KOHTAKTOB BBIK/IIOUATEIIS.

Pucynox 3 — O6mwmii B nepeHeit maHe u 3JIeKTPOIBUTaTeIbHOTO IPUBO/IA

ABTOMAaTHYECKOE yIIPABIICHUE:

— yCTaHOBUTE Nepekinodarelns B nojoxkenne «KABTOMAT.» (pucynok 4), Torna
aBTOMATUYECKHU BKIIFOYAETCS] BHYTPEHHEE MTUTAHUE;

— 4acToTa ONepUpOBaHUs JOJKHA ObITh MeHee 60 onepaluii B yac;

— COCTOSHHE TJIaBHBIX KOHTAKTOB BBIKJIIOUATENs] OTOOpakaeTcs Ha JIMIEBOU

naHenu (mo3unus 4, pUCyHoK 3);



— BJIEKTPOABUTATENIbHBIN MPUBOJ] MOXKET CO3/aBaTh MOMEXH JJisi 000pyAOBaHUS
CBSI3U, HAXOASAUIETOCS PSIIOM U3-3a BHYTPEHHETO NCTOYHMKA TUTAHUS;

— TMOXaNTyHCTa, HE TMOJaBaiiTe BXOIHBIC CHUTHAJBI BKIIOUCHUS/BBIKITFOYCHUS
OJIHOBPEMEHHO BO BpPEMsl aBTOMAaTHYECKOTO PEKUMa PabOThI;

— €CJIM BBIKIIFOYATENb OCHAIIEH MHUHUMAJIBHBIM PACLENUTENIEM HaIPSKCHUS
(PMH), To monaiiTe Ha pacuenuTe]lb HOMUHAJILHOE HAINPSHKCHHUE Tepe] YITpaBICHHEM

QJICKTPOABUTaTCIIbHBIM ITPUBOAOM.

U3

3/IEKTPOABUT ATE/IbHbIVt MPUBOA

Ue AC220 VDC 220 V

HAXATb 1719
ABT. PACUENAEHAA

Pucynok 4 — YcranoBka nepekitouarens B nojoxxenne «KABTOMAT.»

Pyunoe ynpasnenue:

— yCTaHOBUTE Nepekinodarelns B nojoxenne «KABTOMAT.» (pucynok 4), Torna
aBTOMATUYECKHU BKJIIOYAETCS] BHYTPEHHEE MTUTAHUE;

— YCTaHOBHUTE NepeKiIIouaTens B nonoxenue «PYUHOW» u BcTaBbTe PyKOSTKY
pyuyHOTO ympaBiieHus: (TO3WIMs 3, PUCYHOK 3) B THE3IO0 Ha DJICKTPOABUTATEIHLHOM
npuBoJie (PUCYHOK D) M MOBEPHUTE U €€ TI0 YACOBOM CTPEJIKE;

— ee Hajzo MmoBepHYTh Ha 180° 1O 94acoBOM cTpeske Juiss Ge30MacHO paboThI
MUKPOIIEPEKI0YATEIS;

— BEPHUTE PYKOATKY PYYHOT'O YIPABIIEHHUS [IOCJIE ONEPAIMU Ha MECTO;

— YCTaHOBHTE MEpeKitoyarelib 00patHo B nosioxkeHne «KABTOMAT.» (pucyHok 4).



U3

3/EKTPOLBMT ATE/IbHbIA NPUBOA

Ue AC220VDC 220V

HAXATb /19
ABT. PACLIENAEHKA

Pucynok 5 — YcranoBka nepexiatouaress B mojoxenue «PYUHOW» u rae3mno mis

PYYHOTO YIIPpaBJICHUA JICKTPOABUI'ATCIIBHBIM IIPUBOAOM

2.3.6 YcTaHoBKa MEXIOIIOCHBIX TIEPETOPOIOK
YcTaHOBKa MEXKIOMIOCHBIX TEPETOPOJIOK TPOBOAWTCS B COOTBETCTBHH C

PUCYHKOM 6 Ha BCPXHUC U HUKHUC BbIBOJIbI BBIKIIFOYATCIIA.

1 - MeXIIOTIOCHAs IEPEropoaKa

Pucynok 6 — YcraHoBKa MEXKITOTIOCHBIX MTEPETOPOIOK



2.3.7 COopka BHIHOCHOM TTOBOPOTHOM PYKOSATKH

COopka BBIHOCHOW MOBOPOTHOW PYKOSATKH TPOBOJUTCS COTIACHO PUCYHKY /:
BaJl (MO3UIMA 2) YCTaHABIMBACTCS B OTBEPCTHUE COTJIACHO HAMPABJICHUIO yKas3aTess, a
pykosiTka (mo3uuus 5) ycranaBnuBaeTcsi Ha ABepb HKY (mosunus 4) ¢ momouisio

BUHTOB (T03ULIUs 3).

1 - ¢pukcarop Bana; 2 - BaJ pyKOSITKU; 3 - BAHTHI B KOMIUIEKTE C PYKOSITKOM;
4 - nBeps HKY; 5 - pykosiTka.

Pucynox 7 — COopka BEIHOCHOU MTOBOPOTHOM PYKOSTKH



2.3.8 MunuManbHbIi pacuenutens Hanpsikenus (PMH)
2.3.8.1 Meps1 6e30nacHOCTH
He mpukacaiitech K TOKOBEIYIIUM KOHTaKTaM. JTO MOXKET NMPHUBECTH K yaapy

QJICKTPUICCKUM TOKOM.

2.4 JlelicTBHUS B IKCTPEMAJIbHBIX YCJIOBHAX
2.4.1 Tlpu BO3HUKHOBEHHH SKCTPEMAJIbHBIX CUTYalluil HEOOXOAUMO OTKIIOYUTh

T'OJIOBHOM BBIKJIOYATE]Ib.

2.5 Oco0eHHOCTH MCTI0JIL30BAHNS IOPAOOTAHHOTO U3/1e U

2.5.1 BeikmodaTend MOTyT ObITh  JoykKomIulekToBaHbl I[loTpeOurenem
JOTIOTHUTEIBHBIMA ~ COOPOYHBIMH ~ €IMHUIIAMH  (JIOTIOJIHUTEIBHBIMH ~ KOHTaKTaMU,
AJIEKTPOIBUTATEIHHBIMH/JICKTPOMAarHUTHBIMHA TPUBOAAMH M T.J.) B COOTBETCTBUU C
WHCTPYKITUEH, TOCTABISIEMON COBMECTHO C 3TUMU cOOpOUHBIMU eauHuaMu. [Ipu sTom
COXpaHSETCS TapaHTHUsA Ha U3ICAUS W HE HAKIAABIBAIOTCS DKCIUTyaTallHOHHBIC

OT'paHUYCHUA].



3 TEXHUYECKOE OBCJIIY KUBAHHUE

3.1 Texuuueckoe 00CTy:KUBAHUE U3/1eTHSA

3.1.1 O6mme ykazaHus

CMOHTHPOBaHHBIM amnmapar CjleayeT pPErysipHO MpPOBEPATh. DTO MO3BOJIMT
MOJICP)KMBATh €T0 B KCIPABHOM COCTOSHHUM W TPEIOTBPATUTh HEMPEIBUICHHEIC
aBapuu. BreIkimoyatenu AOMKHBI 00ECIEYMBATH HEMPEPHIBHYIO KPYTIIOCYTOYHYIO
paboTy C OCTaHOBKOM Ha 00CITyKMBaHUE HE MeHee ueM uepe3 Kaxkpie 6000 yacos.

[lepBass mpoBepKa BBIMOITHICTCS YEpPEe3 MECAIl IOCJIe YCTaHOBKHM mo 2.2.2
HACTOSIIIETr0 PyKOBOJACTBaA. JlanbHeiIasi mepuoiUYHOCTh MPOBEPKU YKa3aHa B TaOIUIE
b.5 npunoxenus b.

3.1.2 Mepsi 6e30macHOCTH

MoHnTax, TeXHu4YecKoe 00CTyKUBaHUE U HKCIUTyaTallys BBIKIIOYaTeIeH JOKHA
MIPOU3BOANTHECS B COOTBETCTBUU C «lIpaBuimamm TEXHUYECKON SKCIUTyaTaIluu
AJIEKTPOYCTAaHOBOK MOTpeOuTenei» u «llpaBuiiaMu TEXHUKH O€30MAaCHOCTH TPHU DKC-
IUTyaTallud 3JIEKTPOYCTAHOBOK ToTpeduTeneiny. OOCTyKUBAIOMIMI MEePCOHAN JOJKEH
UMETh KBATM(PUKAIMIO HE HmWkKe 4  paspsaga, HUMEIONMNA  TPynmy  II0
AIIEKTPOOE30MaCHOCTH HE HIDKE 3, U3yUMBIINN HacTosiee PO.

PerynupoBka mapamMeTpoB S3JEKTPOHHOIO PAaCUEMUTEN OCYIIECTBISIETCS MPU
CHSITOM HANPSOKCHUH CO BCEX IETeH BBIKITFOUATEIIS.

MoHnTaX BBIKITIOUATENCH JOJKEH MPOU3BOIUTHCA TIPU OTCYTCTBUM HATIPSDKEHUS
B TJIABHOM IIETIH U TETISAX JOTIOJTHUTEIBHBIX COOPOYHBIX €IMHMII.

3.1.3 Iopsa0K TEXHUYECKOTO 00CITY>KHUBAHUS U3/IEITH.

[Tynkr PO | HaumenoBanue oobekra TO Buast TO [Ipumeuanue
1 pabOTHI

3.1.4 TIpoBepka pabOTOCIIOCOOHOCTH U3/IETHSI.

HaunmeHnoBanue Kto CpencTBa U3MepeHui, KonTtposnbHabie
paboTHI BBITIOJTHSIET BCIIOMOTATEJIbHBIE TEXHUYECKHUE 3HAYCHUS
YCTPOMCTBA ¥ MaTEPUAIIbI MapaMeTPOB




3.1.5 Konceppaiius

Brixirouarenun KOHCCPpBAIMH HEC IMOJJICIKAT.

3.2 TexHuueckoe 00Cay;KUBAHHE COCTABHBIX YacTeil u3aeausi

CocTtaBHBIC YaCTH BBIKJIIOYATEIS TCXHUYCCKOMY O6CJ'IY)KI/IB3HI/IIO HE IIOJICXKAT.



4 TEKYIIIUM PEMOHT U YCTPAHEHUE HEMCITPABHOCTEM

4.1 BoIkiIIo4aTenu peMOHTY HE MOJIeKaT.

4.2 VYcrpaHeHHe HEHCHPABHOCTEH ClEAyeT MPOU3BOAUTH TOJBKO TpHU
OTKJIFOUEHHOM BBIKJItOUatesne. JIedcTBUS ocie aBapuHHOTO OTKIIFOUEHUS:

— anmapatoM MOXHO IOJIb30BaTbCA, €CJIM OTCYTCTBYET 3arps3HEHUE
POJYKTaMU FOPEHUS JYyTU U IPU3HAKH OBPEKICHUS;

— €CITU OTBEPCTHS JIJIS BBIITYCKA MPOYKTOB FOPEHUS AYT'H OOYTJIEHbI, U3MEPUTh
CONPOTHUBJICHUE H3OJIALMH. AIIMAPATOM MOYKHO I0Jb30BATHCS, €CIU COMNPOTHBIICHHUE
W30JISIMU TIPU  UCTIBITATEILHOM HampsbkeHuu MeraommeTrpa 2500 B mpeBbimaer
5 MOwm, u npu mnojadye HCHBITATEILHOTO HAMpPSHKEHUST HE MPOUCXOAUT MpooOos
U30JISIUU U YPE3MEPHOIO HarpeBa BbIBOJIOB;

— amnmnapar HNOJJIeKUT 3aMEeHE, eCIM O0YTIIMIach €ro pyKOsITKa WK OIJIaBUIIMChH
METaJUIMYECKHE JIETaH.

4.3 Bo3MOXHbIE HEHCTIPABHOCTH U CIIOCOOBI UX YCTPAHEHUS YKa3aHbl B TaOJIUIIE

b.6 npunoxxenus b.



5 TPAHCIIOPTUPOBAHUE U XPAHEHUE

5.1 VcnoBus TpaHCHOPTUPOBAHMS U XPAHEHUS BBIKIIIOUATENIEH U JAOMYyCTUMBIE
CPOKHM COXpaHSEMOCTH JO BBOJA B OHKCIUIyaTallMl0 JOJKHBI COOTBETCTBOBATH
yKa3aHHBIM B Ta0uIe 3.

Tabmuia 3 — YcaoBus TpaHCTIOPTUPOBAHUS U XPAHCHUS BBIKITIOYATEIICH

O0603Ha4YeHNE YCIIOBUI

TPAHCTIOPTHPOBAHHUS B YACTH OOGo3HaueHue JlommycTimMbie

Bugpr BO3JICHCTBUS ycaoBuu CpPOKU
[TOCTABOK XpaHCHHUS COXPaHSEMOCTH B
MEXaHUYIECKUX | KIMMATUIECKUX | 110 TOCT VIIAKOBKE
(axTopos no (axropos 1o 15150 MOCTABIIMKA, TO/IbI

I'OCT 23216 I'OCT 15150

Buytpu cTpans! (kpome paiioHOB
Kpaithero CeBepa u TpyaHO C 5(0X4) 2(0) 2
noctynsbix 1o 'OCT 15846)

Buyrtpu crpaHel B palOHBI
Kpaiinero CeBepa u TpyaHO X 5(0XK4) 2(0) 2
noctynHblie o 'OCT 15846

OKCIOPTHBIE B MAaKpOKJIMMATH-
YEeCKHE paliOHbl C YMEpPEHHBIM C 5(0X4) 2(0) 2
KJIMMaTOM

OKCMOpPTHbIE B MaKpOKJIUMAaTH-
YEeCKHE paioHbl C TPOIUYECKUM X 6(0XK2) 30K3) 2
KJIMMaTOM

5.2 Tlo cormacoBaHWio ¢ MOTPEOHWTENEM MOTYT OBITh YCTaHOBIIEHBI JPYTHE,
OTJIMYHBbIE OT MPUBEJIEHHBIX B TaOMuuE 3, yCIOBUS TPAHCIOPTHUPOBAHMS, XPAHEHUS U

AOIMYCTUMBIC CPOKH COXPAHACMOCTH.



6 YTUJIN3ALIUSA

Beikatouarens mociie  OKOHYaHUS CpOKa CIYXKObl TOJICKUT Tepeaayde
OpraHu3alrsIM, KOTOPbIE IepepadaThIBalOT YEPHBIE U IBETHBIC METAILIIBI.

OrnacHbBIX I 3M0POBbS JIIOJACH M OKPYXKAIOIIEH Cpe/ibl BEIIECTB U MaTepUaIOB

B BBIKJTIOYATCIIAX HC UMCCTCA.



NPUJIOXKEHUE A
(00s13aTesIbHOE)

["abapuTHbIe, yCTAHOBOYHBIE U IPYTHE pa3Mephl U TaHHBIE BBHIKITIOYATENeH

/
LLLLLL

24,3
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Pucynok A.1 — I"'abaputHbie U YCTAHOBOYHBIE Pa3Mephbl CTAIIMOHAPHOTO BBHIKJIFOYATEIS
10 250 A rabapura I cepuu BA11 (a) 1 monoxeHus BHIKIIIOYATEIS IPU YCTaHOBKE (0)
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Pucynok A.2 — BeIpe3 B iepeaHeil maHenu Jyis anmnapara

C pblUarom yrnpasjieHus (a) ¥ JOCTYIIOM K pacierieHuto (0)




Pa3meps! kpernenue:

Ha nanenb Ha meTannokoHCTpyKIHIO
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Pucynok A.3 — Pazmepsl kperuieHus

80

B

4

25

|_|_l
A
]

Pucynok A.4 — I'abapuTHbie U yCTaHOBOUHBIE pa3Mepsl Beikrouarens BA11-02

C DJICKTPOABUTATCIILHBIM ITPUBOAOM



i
Bl

T

7

=l
%
>ﬂ

* .
E X
y

Pucynok A.5 — Beipe3 B nepegHel aHenu Jyis amnmapara ¢ 3J1€KTpOABUTaTEeIbHbIM
IPUBOJIOM
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Pucynok A.6 — ['abapuTHbie 1 YCTAHOBOYHBIE pa3MepPhbI
Beikirouarens BA11-02 ¢ pykostkoi
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Pucynok A.7 — Beipe3 B nepeHen Ma"enu sl PyKOTKH

I I I
Omk/ (%@5’/(/1 (%i) [Tobpexad (%@ﬁ&ﬁﬁexd
| | | |
St4 Y Y% SE7 S6 S5
I S AN = S X

- SQ2/SQ1 - BcnoMoraTelnbHbIe KOHTAKTHI IOJI0XKEHMSI BEIKIIOUATENs «BKI./0TKI.» BK2/BK1
- SQ4/SQ3 - BcriomMoraTebHbIE KOHTAKThI MTOJOKEHHS BhIKITIOYaTeNs «BKI1./0TKI.» BK4/BK3 (s BA11-06)
- S6 - aBapuiinblii KoHTaKT noBpexxaeHust AKII (kopoTkoe 3ambIkaHue, TIEpETPy3Ka, 3aMbIKAHUE Ha 3EMITIO)
- S5 - KOHTaKT cUTHaIM3aIMK cpadbareiBanms pacuenurenss AK

Pucynok A.8 — Cxema moAKIIOUEHHUs BCIIOMOTaTEIbHBIX KOHTAKTOB M KOHTAKTOB

CHUTHaJIM3alluu Cpa6aTBIBaHI/IH pacucCIimTeIsd
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Pucynok A.9 — CxeMa MoAKIIOUEHUS PACIICTIUTEIISI HE3aBUCUMOTO U PACTICTTUTEIIS

MUHUMAJIBHOTO HaNpsHKEHUs A Beikimtodarens Tuna BA11-02, BA11-06

Pucynok A.10 — BerHocHasi TOBOPOTHAS pyKOSITKA
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Pucynok A.11 — Cxema noJaKIrOYEHUS JIEKTPOIBUTATEIbHOTO MPUBOIA
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HaumeHoBaHue IIpomexxyTKH, MM
BBIKJII0YATEJIS A Bl B2 C D
BA11-02 100 100 70 6oxee 0 10

PI/ICYHOK A.12 — MuHUManbHbBIE PaCCTOAHUA 10 MCTAJNIMYCCKUX JacTeu u COCCOAHUX

BBIKJTFOUATEIEH

Bbibodsl Geikmovamens
CO CIMaPoHs! AUMaKUs

. |
%0 7%

HSA 200

Beibode Geikmoqamens
CO CIMOPoHs! HazpY 3Ky

Pucynox A.13 — IloacoennHEHNE MUTAHKUS K HATPY3KU K BBIKJITFOYATEITIO




NPUJIOKEHHUE b
(00s13aTesIbHOE)
TabnuuHble TaHHBIC, TEXHUYECKUE XaPAKTEPUCTUKH BBIKIIIOUATEIICH
Ta6nuna b.1 — Texaudyeckne XxapakTepUCTUKH BBIKIIIOUaTesIe rabaputHoro pasmepa I ¢

TCPMOMAIrHUTHBIM PACHCIIUTCIICM

Tun BeIKIIIOUaATENS I"abapur 1

Hcnonuenue no npeneibHONM KOMMYTaIlMOHHOK
C IT C 11
crnocobnoctu (ITKC)

HomunansHOE pa6oqee HAIps>KCHUE IICPEMCHHOTIO

toka gactors! 50 ', B 400, 690 --

HomunansHOE pabouee HapsHKEHUE MOCTOSTHHOTO
-- 320, 440
TOKa, B

HomunaneHbIe TOKM BBIKIIOUarens In, A 25, 40, 63, 100, 125, 160, 250

HomunanpHOE HanpspKeHUe W30S, B 750 ‘ 750

HoMmuHaapHOE MMIYJIbCHOE BBIICPIKUBAEMOC
Hanpspkenue, Uimp, kB

HomunaneHas 400 B, 50 ' 18 42* - -
npenenbHas HauOoJIbIast 690 B, 50 ' 75 20*

OTKJIIOUAOLIAs —
crocobHocTh Icu, KA, npu 320 B, mocr. - - 40 60

HaIpsHKCHHH, 440 B, nocr. -- -- 25 40*

Kareropust npumenenus A

HomunanpHas pabodass HanOobIas 100
OTKJIFOYaroIasi CriocoOHocTh, I1CS B % k Icu

HomuHansHOro TOKa
pacuenutens Ir

[To ToKy KOpPOTKOTO
3aMbIKanus Im

YcraBku TepMomar- 0,8;09;1
HUTHOTO PACIICTTUTEIIS

TOKa B KPaTHOCTH K In

10

CobcTBeHHOE BpeMs cpabaThIBaHMsI BHIKIIFOUATEIS,

0,04
He Ooiee, ¢

Pabouas remneparypa, °C ot Munyc 40 o 70

CToHKOCTb K BO3/IEHCTBHUIO OJUHOYHBIX 709, 2 mc;
MEXaHUYECKUX YIapOB 15¢, 15 mc;

MexaHndeckast '3HOCOCTOMKOCTE, IWKI0B BO,
He MeHee 25000
HE MCHEE

SHCKTpI/I‘ICCKaH H3HOCOCTOI>1KO0TB, ITUKJIOB BO,
HE MCHCEC

ae meuee 10000

["abaputnsie pazmeps! (ILIxBxI'), He Gonee, MM 105x165x86,5

Macca, He OoJjiee, KT 2,0




Ta6J'II/ILIa b.2 — TexHuueckue XapaKTCPUCTUKKU W JIMICBAsd IMAaHC]Ib TCPMOMAIrHUTHBIX

pacuenuteneit BA11-02

Homunaness!i TOK IN, A 25 40 63 100 | 125 | 160 | 250
VYcraBka o Toky, A . .

Otxirouenue B avamasone ot 1,05 qo 1,2 Ir (0809 1)x In

YcraBKka 1o TOKy KOPOTKOro 3ambikanus [Im], A In x 10

nomyck 20 %

() Im=1250A | TMP125 |

. 1o
S A

Ir
HIN\3
12! 113
COENAHO B POCCHA

JIuueBas nma"enb TEPMOMArHUTHOTO pacienuTens Boikiatouarens BA11-02 nva Tok 125 A

Ta6J'II/II_Ia b.3 — Texunueckue JAaHHBIC U KOABI 3JICKTPOABHUIATCIIbHOTO IIPHUBOJA

Bpems Mexanu-
otpe6- Pazmepsl, MM
.| Hanpsikenue . padoThI, MC yeckast
HomunaabHbIH Pabounii JseMast .
TOK, A fennu TOK, A Bxuro- OTK/I10-| MOIIHOCTD H3HOCOCTOH
’ ynpasJienusi, B ’ wenme | genme Br ’ KOCTb, A|l B cC |D
LMKJIOB
DC 24, 220,250 B
25, 40, 63, 100,
125. 160, 250 | AC 110, 127, 220, <5,0 700 420 <500 10 000 91|146,3|103,4| 35
380B
A >
D ABTOMaTUYECKNIA
BLIKITIOYATENb c
Poiyar —
ynpaBneHns ]
m
IR 1
oo S—or—or——+ [ geme
ABUraTenbHbIA ABMraTenbHbI
np1BeoA npusog




Ta6J'II/IHa b.4 — IlonmoxeHue KOHTAKTOB B Pa3HBIX COCTOAHUAX BBIKIHOYATCIIA

CocrosiHue . KonTakT curnanuzanuu ABapuiHbBIN
BcnomorarenbHbIi
ABTOMATUYECKOTO COHTAKT cpabaThIBaHHUS KOHTAaKT
BBIKJIFOYATEIS pacuenurens MOBPEXKICHUM
22| 24 91 94| 92 81 84| 82
BKIJI
21
22| |24 91| 94| |92 81|84 |82
OTKJI
21
OTKJI
OT HE3aBUCUMOT'O 91| 94 | 92
81|84| |82
pacuenurens, ot

pacuenuTess HanpsHKeHus,
OT KHOIIKU «TecT»

OTKIJI
pacuenurenem ot
neperpy3ku u K.3.

22| |24

/J
ol
/.J

21

91| 94 92

81| 84 |82

Tabmuua b.5 — Ileproa4HOCTS TPOBEPKH BBIKIIOYATENIEH

YcaoBus IKCIIIyaTaluu

HepI/IO)II/I‘IHOCTb MPOBEPKHU MMOCJI€ MOHTAKa

Hopmainbnbie | [Ibuib 1 Bnara orcyrctBytor | nepseie 10 set: 1 pa3 B 2-3 roga
6onee 10 net: 1 pa3 B rox
oonee 15 ner: 1 pa3 B 6 mecseB
[Ipu1b MpHCYTCTBYET, nepsble 10 set: 1 pa3 B rofg
KOPPO3HUIHBIE Ia3bl 6onee 10 net: 1 pa3 B 6 MecsiieB
OTCYTCTBYIOT 6onee 15 ner: 1 pa3 B mecsin
[Tnoxue CepHHUCTBIN Ta3, CONSHBIE U | TIepBbIe 5 JeT: 1 pa3 B 6 MecsieB

BOJSAHBIC ITAPbI

6onee 5 net: 1 pa3 B MmecsIn

Bricokas KOHUEHTpaLus
KOPPO3HUIMHBIX ra30B

1 pa3 B mecsan




Ta6nuna b.6 — [Ipu3Haky ¥ MPUYUHBI HEUCTIPABHOCTEN M METO/IbI UX YCTPAHEHUS

IIpu3HaKku ¥ BO3MOKHbIE IPUYMHBI HEHCIIPABHOCTH

JleiicTBHS MO
YCTPAHEHHU IO

Bricoxkas
TeMIeparypa
IJIABHBLIX BHIBOJOB.

— Ocnabnenue coeJUHEHUS
MEXy BBIBOJIOM M TIPOBOTHH-
KOM

3aTsIHUTE BUHTEHI C
YKa3zaHHbIM MOMCH-
TOM 3aTsAXKKHU

— Harpes, BpI3BaHHBII
BHYTPEHHUM CONPOTHUBIICHUEM
annapara

3aMeHuTe anmnapar

Hospexnenne — Harpes mecra 3aTSIHUTE BUHTHI C
H30 A IAH MIPUCOETUHEHUS YUIMHEHHOTO | YKa3aHHBIM MOMECH-
Ieperpen BbLIBOJ10B. BBIBOJIA K ammapary TOM 3aTSDKKU
— Harpes, BbI3BaHHBIN BHYT- 3aMeHuTe anmnapar
PEHHUM CONPOTUBJICHUEM aIl-
napara.
Bricokast P
— OcnabiieHne BUHTOB BHYTPH
TeMmIiepatrypa
ammapara.
KopIyca anmnapara 3
— [1;10X0#1 KOHTaKT B MECTE
pUcoeqHeHHs Kabes K ar-
napary.
— Upe3mepHblil U3HOC TJIaBHBIX | 3aMEHMTE anmnapar
HecoorBercrBue KOHTAKTOB.
HeucnpaBHOCTb | HANPSZKEHHUS HA — [TocTopoHHHE YacTHUIIBI HA
IJIAaBHBIX KOH- CTOPOHE MUTAHUS | KOHTAKTaXx.
TaKTOB HalPSAKCHUIO HA — IToBperkiIeHrEe KOHTAKTOB
CTOPOHE HAIPY3KH | qacTBIMU KOMMYTAIIUSIMH HJTH
KOPPO3UHHBIMH ra3aMu.
— HeBO3MOXKHOCTH BKJIIOUUTH CHauvaina nepeBenure
anmapar nocje aBapuiHOTo pBIYar B IMOJIOKEHHUE
OTKJIIOYEHUS OFF
— OrcyrcTByeT HanpspkeHue Ha | [lopaiiTe HanpsbkeHue
PMH
— Henocrarounoe oxnaxaenue | COpocbTe COCTOSHUE
HeBo3mo:xHo
CODOCHTE pacuenurens CPABOTAIJI nocne
HeBo03MOXKHOCTH P OXJIQKICHUS
onepupoBaHus | s L OnHHE amrmapara
LA CPABOTAJI u P
p BITIOYNTE — Koppo3sus, nospexenue, 3aMeHHTe anmapar
anmapar uinn aedopManus

OMMETaIINYEeCKON IIACTHHKH,
OILIaBJICHHE IIaBHBIX
KOHTAaKTOB.

— HeucrnipaBHOCTB WM OBpEX-
JICHUE MEXaHU3Ma.

— M3Hoc anmapara.




IIponoimkenne Tabauinl b.6

Yacrrle cpada-
THIBAHUA

— BrIcokas TeMiiepaTtypa
OKpY>KaloIleu cpeibl

[Tonusbre Temie-
paTypy ¢ IOMOIIbIO
BEHTUJISILIAH UITH
JIPYTUM CIIOCOOOM

— HarpeB u3-3a ocnabnenus

3aTsIHUTE BUHTEHI C

CpabartbiBaHue 3aTsHKKA BUHTOBBIX 32KUMOB yKa3aHHBIM MOMEH-
NPH TOKE MEHbIIIe TOM 3aTSKKH
HOMUHAJIBHOTO — Harpes BHyTpH anmnapara 3aMeHHTE anmapar
— CeueHune MpUCOETUHEHHOTO [Ipucoenunure
IIPOBOJIHMKA MEHBLIE YKa3aH- IIPOBOJIHUK YKa-
HOTO 3aHHOTO CEUYECHHUS WU
YMEHBLIUTE
HOMHHAJIBHBIN TOK
— CpabaTbiBaHHE, BRI3BAHHOE Otperynupyite
ITYCKOBBIM TOKOM. yCTaBKy cpabaThl-
— CpabaTbIBaHHe MPH MepeKIo- | BAHUS MTHOBEHHON
YEHHUU CO 3BE3JBI HA TPEYrojb- | 3allUTBI WK 3aME-
HUK. HUTC allrapar Ha
_ MrHoBeHHoe cpabatsiBarne | APYTOH, € Oonbimm
IpH 10ja4e IUTaHUs CO CTO- HOMHUHAJIOM.
POHBI HarPY3KH.
CpabaTbiBanue — MrHoBeHHOe cpabaThiBaHHEe, | 3aMEHHUTE aImaparom,

npu padoyem Toke

BbI3BAHHOC ITYCKOBBIM TOKOM.
— MrHoBeHHOE Cpa6aTI>IBaHI/Ie,
BbI3BAHHOC JJIMTCIIbHBIM ITYC-
KOBBIM TOKOM.

paccYUTaHHBIM Ha
OOJIBIIION TOK

— Kopotkoe 3ambikaHue B
3aIUIAEMBIX
AJIEKTPOJIBUTATEIISX.

— OOpBIB B LI€TIN yIIPaBICHUS
PH, PMH

OTpemMOoHTHpYITE WIIH
3aMEHUTE
3JIEKTPOIBUTATENH,
MIPOBEPHTE LN
yIpaBICHUS

Coou B padore

OtcyrcrBHE
cpadaTbIBAHUA
NP TOKE BbILIIe
32/1aHHOTO

— Pa3pBIB TOKa BbIICPACITIOIO-
JKCHHBIM IMPEAOXPAHUTEIIEM
HJIK TIJI0Xad KOOpAUHAaIus €
BBIICPACIIOJIOKCHHBIM
BBIKJIFOYATCIICM

H3menure koopau-
HaIlAI0 YCTPOWCTB
3aILUTHI OT CBEPX-
TOKOB.

— OueHb HU3Kas TeMIepaTypa
OKpY>KaroIleu cpeibl

Ortperynupyiite
YCTaBKY COTJIACHO
KPUBOI U3MEHEHUS
HOMMHAJILHOTO TOKa B
3aBUCHUMOCTH OT
TEMIEPATYPbI

—YacToTta ceTu He paBHA
MHUHHUMaJIbHOM

TTomatiTe TOK
HOMHWHAJILHOM Jac-
TOTBI UJIM YCTAHOBUTE
YaCTOTY PETYJISITOPOM
Ha ammapate (eciu
IMEeTCs])




