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JlaHHBIN JJOKYMEHT SIBJISICTCS NACIIOPTOM C ONHMCAHUEM XapaKTEPHCTHK AAHHOIO W3JENHs, Ul KOTOPBIX MPEOCTaBisieTcsl rapanTus. Bee m3ienus B mporecce MpoU3BOJICTBA
MPOXOJSAT HOJHBIH KOHTPOJIb BCEX MapaMeTPOB, KOTOPbIil BBHIMOMHACTCS ABAXKIbI, OAUH Pa3 0 TepPMETH3ALMH, a 3aTEM elle pa3 Mocle.

Jlio6ast Takas rapaHTHs IPEJOCTABISETCS HCKIIOUHTENBHO B COOTBETCTBHHU C YCIOBUSIMH COTJIAIIEHHMS O TIOCTABKE (JOrOBOP HA MOCTABKY MIIH APYTHEe JOKYMEHTBI B COOTBETCTBUH
¢ JIeCTBYIOIMM 3aKOHO/ATeNnbcTBOM). MH(pOpMaNus npejcTaBieHHas B 9TOM JOKYMEHTE HE MPEAIoaraeT rapaHTHH M OTBETCTBEHHOCTH «JIeKTPYM AB)» B OTHOIICHHH HCIIOJIB30BAaHHU
Takoil MHGOPMALMK U NMPUTOJHOCTH M3Aenuil A Bameit annmapaTypsl. JlaHHble, comepiKalluecss B 3TOM JOKYMEHTE, MpeAHa3HAYEHbl HCKIIOUHTENIbHO IS TeXHHYECKH MOATrOTOBISHHBIX
COTpYAHHKOB. Bam 1 Bammm TeXHHYECKHM CIICLHAINCTaM MPHACTCS OLEHUTH IIPHIOJHOCTh 3TOTO MPOAYKTA, MPEIHA3HAYCHHOTO JUIsi IPUMEHEHHM S U TIOJHOTY JIaHHBIX TPOAYKTa , B CBS3H C
TaKUM MPHMEHEHHEM.

Jlio6bie u3nenust «nekTpyM AB» He paspelueHbl i MPUMEHEHHs B NPUOOpax M CHCTEMax KHU3HEOOECHeUeHHs! U CTIeNHAIbHON TeXHHKH, 63 IMCHMEHHOTO COTIacOBAHUS C
«Onextpym AB».

Ecnn Bam HeoOxomuMa MHGOPMaIHs 0 MPOJIYKTe, MNPEBBINIAIONIAs TaHHbIC, IPUBEICHHBIC B 9TOM JIOKYMEHTE, WM KOTOpas OTHOCHTCA K KOHKPETHOMY HPUMCHEHHIO HaIleif
MPOIYKIHH, TOXKaTylicTa, oOpamaiiTech B oHC Mpojaxk K MEHEKEpY, KOTOPBIH SBISIETCS OTBETCTBEHHBIM 3a Bame npenmnpusrue.

HWnxenepsl «OnekTpyM AB» MMEIOT GONBINONH ONBIT B pa3pabOTKe, NPOM3BOJACTBE U NPUMEHEHHU MOIIHBIX CUJIOBBIX MPUOOPOB M MHTEIUICKTYalbHBIX JIPAHBEPOB U CHUIOBBIX
npuOOPOB U yXKe peaan30BalH OONBIIOE KOMHYECTBO MHANBUIYATbHBIX pelleHni. Ecan BaM Hy)XKHBI CHIOBBIE MOAY/IH MM APaiBepsl, KOTOPBIC HE BXOAAT B KOMILIEKT MOCTABKH, a TaKXKe
U3JIeNUs ¢ OTIIMYMSIMH OT CTaHJAaPTHBIX NPHOOPOB B XapaKTEPUCTHKAX MJIM KOHCTPYKIHMHU 0oOpaliaiTech K HalIMM MEHE/DKEpaM M CHICHMaINCcTaM, KOTophle Npeuioxkar Bam sydmiee pemenue
Bameit 3amaun.

«Onexktpym AB» ocTaBaser 3a co0OH IPaBO BHOCHTb H3MEHEHMS 0€3 JOMOJHHTENBHOTO YBEAOMIICHHS B HACTOSILIEM JOKYMEHTEC JUISI IOBBINICHUS HAJEXKHOCTH,
(YHKIIMOHAIBHOCTH M YJTy4IICHHS JU3aifHa.



1 HABHAYEHUE U ®YHKIIUN

Monynpe yrmpaBieHus ABUratesieM KOJUIEKTOpHbIM (manmee — MJIK wim mMonyne) mpeaHasHaueH st
YIPABJICHUS KOJUIEKTOPHBIM JIBUTATEJIEM IOCTOSHHOTO TokKa. MJIK BBINOJHEH HAa OCHOBE COBPEMEHHBIX
JNOCTIDKEHUM TEXHOJIOTMHA MHKPOIJIEKTPOHUKH, HU(PPOAHATIOTOBBIX HHTETPAJbHBIX CXEM M KOHTPOJLIEPOB
00pabOTKH IU(PPOBBIX U AHATIOTOBBIX CHTHAJIOB cO BcTpoeHHbIMH [IIMM-cxemamu.

MJIK moanepxuBaet clieayrompe (QyHKINA U BO3SMOKHOCTH
- KOHTPOJUPYEMBIN CTapT / CTOI JBUTATEIS;

- U3MEHEHHE HaIlpaBJICHUS BpallleHUs Baja IBUrATeIs;

- peryiupoBaHHE CKOPOCTH;

- 3AIIMUTY 3JEKTPOJBUTATENS OT TOKOBBIX MEPETPY30K U KOPOTKOTO 3aMbBIKAHUS;

- 3aIIUTY OT OJJHOBPEMEHHOT0 BKJIIOYEHHS TPAH3UCTOPOB BEPXHETO U HUIKHETO IJIe4a HHBEPTOPA;

- BHEIIHIOI CHUTHAIM3AINIO O BOBHUKHOBEHUU aBapuu;

- BO3MO’KHOCTb MMUTAHUSI MOJYJISl HEMOCPEACTBEHHO OT CHIJIOBOM LIETIH;

MK otaudaercss OPOCTOTOM yHpaBieHUs, MalbIMH rabaputamMd H He TpeOyeT NpUMEHEHHs
JIOTIOJTHATEIHHOTO OXJIAXKICHUS TIPH JKCIDTyaTalluu, o0ecrieunBas paboTy M 3alUTy JBHraTelield MOIIHOCTHIO

a0 200 Br. MI[K BBIITYCKACTCs € Pa3JIMYHbIMU BAPUAHTAMH YHPABJICHUSA, UTO MMO3BOJIACT MMPUMCHATL MOAYJIb,
KakK IJIsd pCIICHHUA O6HIer0MI>IHIJICHHI)IX 3a7a4, TaK 1 JJIsd pCICHUA YaCTHBIX CJIy4acB.



2 BBIITYCKAEMBIE MOJYJIN

MJIK BblllyCKaeTcsl C pa3IMYHBIMA BApUAHTAMH YIPAaBICHUS W Ha pa3jMyHble TOKM HHBEPTOpA.
PexoMeHyeMble cXeMbl BKIIFOUEHHUS MOJIyJICH B 3aBUCHUMOCTH OT MCIIOJIHCHUS MIPE/ICTABJICHBI B pa3uenax 3, 6.

MJIK Beimyckarorcst Ha Toku 0,5, 1, 3 u 5 A. Tok B Ha3BaHWU MOJYJIsl YKa3bIBa€T HA MAaKCUMAaJIbHbBIA TOK
MHBEPTOpA, IPU KOTOPOM CXEeMa YIPABJICHUS pa3peliacT HOpMaIbHYI0 paboTy; MAKCUMAIBHO JTOITYCTUMBIA TOK
TPaH3UCTOPOB MPEBBIIIACT YKa3aHHBIA B Ha3BaHuu uznenus. [Ipu OonbiiemM Toke OyaeT cpabaTbiBaTh 3aluTa
[0 TOKY U TOK MHBEPTOpPA HAYHET OrpaHUYMBATHCA. TOK, yKa3aHHbIA B Ha3BaHWUU W3JAEIUS SIBISCTCS TOKOM
cpabaTblBaHUA 3aIIMUTHI IO CpeAHEeMY TOKY. IIpu 3TOM TOK 3alIUThl MOXKET PEryIupoBaThCsl, HO TOJBKO B
MEHBIIIYIO CTOPOHY (CM. paznen S).

Bce Bapmantet MJIK uMEHOT TpaH3WCTOpbl MHBEPTOpa Ha HampsbkeHue 55 B u makcuMmalibHOe
HanpspKeHUe nuTanus cuiosoi nenu 30 B.

M/IK BBIITYCKarOTCS CO CIAEAYIOIIMMU BapUaHTaMU YIPaBIICHHUS:

«A» - cragpaptHoe ¢ IIIMM. Lludpo-ananorosoe ympapiieHHE C UCIIOJIB30BAaHUEM BCEX CTAHAAPTHBIX
YIPABIISIFOUIMX BBIBOJIOB MOAYJS CO BCTpoeHHOU cxemoi [IIMM-reneparopa.

«b» - nmBynomsapuoe c¢ IIIMM. Vmopasnenue, co BcTpoeHHou cxemon [IIMM-reneparopa,
OCYILECTBISIONIEECS] M0 OAHOMY Bxonay aubo ¢ momomibio I[AIl, 1160 ¢ MOMOIIBI0 COOTBETCTBYIOIIUM
00pa3oM MOAKIIOYCHHOTO TIEPEMEHHOT0 pe3ncTopa. HampsbkeHue ynpaBlieHus JeKUT B auamna3one -10...+10 B
¢ auanazoHoM TopmoxeHusa -0,5...+0,5 B. CkopocTh BpallleHHs HpH 3TOM OIPEAENSIeTCS aMIUIUTYI0H
HaIlpsDKEHUs, @ HAIIPABJICHUE BPALLICHUSI €T0 MOJISIPHOCTHIO.

«B» - nudposoe c LLIMM. B cocraB monyns Bxoaut LIAIL, mo3Bosstomuii OCyIIeCTBIATh yIIPaBICHUS
CKOPOCTBIO C MOMOIIBIO IIU(PPOBOrO KOAA, MPH 3TOM MOIYJIh MOXKET YIPAaBISATHCA M 1O CTAaHIAPTHOU CXeMe
ynpaBieHus (TUI «A»); BbIOOp BapuaHTa YMOPaBICHUS OCYIIECTBISETCS HaJIMYMEM WU OTCYTCTBHEM
nepemMbIuku (cM. pasnen 5). B moayne umeercs Bayrpennuit LM -renepatop.

«I'» - crangaptHoe 6e3 IIMM. Anroputm ynpaBjieHHs HE OTIMYACTCS OT THIA «A», 32 UCKIIOUYECHUEM
TOro, yto B Moaynb He BxoauT LUIMM-reneparop. s paboTsl MOy HEOOXOIMMO BHEIIHEE MOAKIIOUEHNE
Bpemszanatomieit nenouku ans [IMM-reneparopa, noakimoueHne oOpaTHBIX cBsi3ed. BapuanTtel Mmoayneit 6e3
BHyTpeHHero [IMM-renepatopa Moryt OBITH YAOOHBI [JISi pEUICHUS CJIOXHBIX YAaCTHBIX 3aJad W JJIA
OCYIIIECTBICHUS CTIeU(PUUECKUX OOPATHBIX CBSA3EH M0 CKOPOCTH.

«1» - nBynomnsipaoe 6e3 LLIVM.

«E» - nudposoe 6e3 HINM.

Bce BapmanTtel ympaBineHus npumeHuMbl ko BceM MJIK, He3aBHCMMO OT MakCHUMalbHOIO TOKa
HWHBEpPTOpA.

Ha puc.2.1 npusenena pacmmdpoBka HazBanus moaynei cepuu MJIK.



MIK - X X

HassaHwne npubopa

MakcvManbHbIN TOK
05-05A

1-1A

3-3A

5-5A

BapuaHT ynpaBneHus

A - ctaHpgapTHoe ¢ LUAM

B - asynonspHoe ¢ LLUMM

B - undposoe ¢ LLIMM

[ - cTangapTHoe 6e3 LLUAM
[ - apynonsapHoe 6e3 LLINM
E - uncbposoe 6es LLUIMM

Pucynok 2.1 — PacmmpoBka ycioBHOT0 0003Ha4e€HUsT MOIYJIS

[Tpumep o003HAUEHUS:
Monyib MJIK-1A: Monynb ynpaBieHUs KOJUIEKTOPHBIM JIBUTATE€IEM C MAKCHUMaJIbHBIM TOKOM

uHBepTOpa 1 A ¥ BapuaHTOM yInpaBiIeHUs «A».



3 OBLHIEE OITMCAHUME MO YJIsA

Crpyktypnas cxema M/IK nipencrasiena Ha puc.3.1.
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Pucynok 3.1 — CtpykrypHas cxema MJIK

«1» - cxema BuyTpensero LIIMM-renepaTopa, ycTaHaBIuBaeMast JJil BApUaHTOB YIpaBIeHUs «A», «b»,
«B».

«2» - BHyTpenHuil L{All, ycranaBnuBaeMblii Uis1 BApUaHTOB ynpasiieHUus «B», «E»

«3» - cxema ympamieHus, Bxomamas B coctaB MJIK nns BapumantoB ympaieHus «b» u «J»
(IBymomsipHOE yIIpaBJICHHE).

Paspsém XP1 mpexacraBnser coboit nBa psaa koHTakToB PLS-13 ¢ oTBeTHOW uacThio Tmma PBS-13.
Pazpém XP2 — nBa psanga kontaktoB PLS-5 (mar 5,08 mM). Haznauenue BriBOJI0B pazbémMoB XP1 (B KoJOHKax
«YTpaBieHHEe» 3HAYKOM «+» 0003HAYEHO, YTO BBIBOJ| UCIIOJIb3YETCS ISl JAHHOTO THUIA YIPaBJICHUS, 3HAUKOM
«-» 0003HaYEHO, YTO BBIBOJ HE UCTIONb3yeTcs) 1 XP2 mpencrasnens! B Ta0.3.1 u 3.2..



Tabmuua 3.1 — Haznauenue BbIBO10B pazbéma XP1

Ynpasnenue
Homep | OOGo3nauenue | Ha3znauenue AT 5B T B

1 He 3anelictBoBan

2 He 3aneiictBoBan

3 He 3aneiictBoBaH

4 He 3aneiictBoBan

5 Uvan Brixon nugpoBoro ynpapiieHHs] CKOPOCTHIO - - + - +

6 He 3aneiictBoBaH

7 CkopocTs Bxop ynpaBneHusi CKOpOCTBIO BpallleHUs Bajia + + + | 4 +
JIBUTATEIS

8 He 3aneiicrBoBan + + + + +

9 U ok Brixos Toka nHBEpTOpa + + + |+ +

10 Pa3pemenne Bxon pazpenienus u 3anpera paboTbl MOIYJIsS + + + + +

11 He 3aneiictBoBan

12 OO0 OO0t + + + + +

13 +15B Bxon HanpspkeHUs TUTaHus + + + + +

14 D3 Tperwii pa3psin Bxona nudpoBOTo yIpaBiIeHUs ) ) + ) +
CKOPOCTBIO

15 D2 Bropoii pa3psan Bxoaa uudpoBoro ynpasiaeHUs i i + i +
CKOPOCTBIO

16 D1 [1epBrIii pa3psn BXoaa HHPPOBOTO YIPABICHHS i i + i +
CKOPOCTBIO

17 DO HyneBo# paspsia Bxoaa Lu(poBOro ynpasBieHus | i + i +
CKOPOCTBIO

18 MM WNuBeptupyronmit Bxox kommnaparopa MM - - - + +

19 oC Bxo 00paTHOM CBSI3M CKOPOCTH - - - + +
Brixos curnanuzanmu o c6oe JaTYUKOB,

20 Ombka TOKOBOM TEPETrpy3Ke U 3aIpeTe Ha BXOJIE + + + | + +
«Paszpemienue»

21 Oct. Bxon nozkitoueHus: BpeMsi3aAaromnx i i i + +
9JIEMEHTOB 4acTOThl reHeparopa MM

22 Uon BbIX0J] HICTOUHMKA OOPHOTO HAIPSIKEHUSI + + + | + +

23 Peepc Bxop ynpaBnenust HaripaBI€HUEM BpalleHUs + i + |+ +
Bajia JIBUraTesns

24 Topmo3 Bxox Topmo3sa + - + | + +

25 Oo6mumit OO0t + + + + +

26 +15B Bxon HanpspkeHus NUTaHus + + + | + +




Tabnuua 3.2 — HaznaueHue BBIBOJIOB pazbéma XP2

Homep O06o3HaueHue Hasznauenue
KOHTAaKTa
1 + BEIBOA TTOIKITIOUEHUS «+» CHIIOBOTO ITMTAHUS
2 D1 BrIBog TOAKIIOUCHUS ABUTATEIIS
3 D2 BEIBOI TOIKITFOUEHNS IBUTATEIS
4 - BEIBO MOAKITIOUYEHHS «-» CUIOBOTO MUTAHUS
5 + BEIBOA TTOIKITIOUEHUS «+» CHIIOBOTO ITMTaHUS
6 D1 BrIiBog TOAKIIOUCHNS ABUTATEIIS
7 D2 BreIBog TOAKIIOUCHNS ABUTATEIIS
8 - BEIBOA, ITOIKITIOUEHHUS «-» CHJIIOBOTO ITUTAHUS

Jns ymoOcTBa MOIKIIOYECHHsI CUJIOBBIX IIETICH W LIeTiel yrpaBieHus Ha puc.3.2 u puc.3.3 npuBeIeHbI
cxeMarudeckue u3o0pakeHus: BHEIIHUX BUA0B pazbémMoB XP1 u XP2 moayns M/IK.

1 7 13
U an CKopocCTh U, U o Pasp. OOowmmit +15B
D3 D2 D1 DO M oC Ommnbxa Oci. Uon PeBepc Topmos OO0t +15B
14 20 26

Pucynok 3.2 — Buemnuii Buj pazpséma XP1

D1 D2 -

D1 D2 -

al+ |+~

Pucynok 3.3 — Baemnuii Bujg pazpéma XP2




4 OCHOBHBIE ITAPAMETPBI

OCHOBHBIE IEKTPUUYECKUE NTAPAMETPhI U MIPEIEIbHO-I0IYCTUMBIE MIEKTPHUUECKUE ITapaMeTpbl MOIyJIen
MJIK npu temneparype 25 °Cc npezcTaBieHsl B Ta0.4.1.

Ta6muna 4.1 — OcHOBHBIE U IPEAETHHO-I0MYCTUMBIE AIeKTpryeckre napamerpsl MK

O6o3HaueHne Hopma
HaumenoBanue Enx. usm. [Ipumeuanue
rnapamerpa HE MeHee \ THII. \ He OoJee
ITapamMeTpbl nUTaAHUS
Hanpsbkenue nuranus Un B 11 16,5
Tok nmotpeGieHus g MA 100 U~=15B
MaxkcuManbLHOE HAPSHKEHUE
p U s B 11 30
MUTAHUSI THBEPTOpA
BxoaHbIe mapaMeTpbl
Tox moTpediIeHus 10 BXO4aM
P A |ynp MA 0,1 1
yIpaBiIeHUS
HMaIa30H HANPsOKEHUH
A p Uymp B 03 5,2
yIpaBiICHUS
BxonHoe HampsiKeHHue HU3KOr o Hus
p Uo vop B -0,3 0,5 JIOTUYECKUAX
YpOBHS
BXOJ0B
BxoaHoe Hanpsi:KeHHE BEICOKOTO Hus
p U, vop B 2,4 5,2 JIOTHYECKUAX
YpPOBHS
BXOJ/0B
Harnpsixenue, COOTBETCTBYIOIIEE
Ucr B 1,2
OCTAHOBY
Hampsixenue, COOTBETCTBYIOLIEE
o UV Makc B 415
MaKCUMaJIbHOW CKOPOCTH
ITapamerpsl reneparopa UM
Yacrora reneparopa [1INUM fammr k[ 15 25
MakcumanbHOe THKOBOE
UHH MakKkc B 412 416
MI000pa3HOe HANPSHKEHHE
MuHuManbHOE NUKOBOE
UITH MUH B 1a0 1,2
UJI000pa3HOe HANPSHKEHHE
BrixoaHble napaMeTpsl
MakcumanbHOE HaNpsKEHUE Ha
Uom B 20
BBIBOJIE «OmnoOKa
MaxkcuManbHBINA TOK Ha BEIBOJIE
| MA 20
«Omrnoxay ot
bes
Hanpsoxkenue Ha BeiBoge «Uop» Uon B 6,25 6,5 6,75
HArpy3Ku
MaxkcuManbHBIH TOK Harpy3Ky Ha
Py lom MA 10
BeIBOJIE «Uqyp»




Oxonuanue Tadaurs! 4.1

10

O6o3HaueHne Hopma
HaumenoBanue Ex. uzm. [Tpumeuanue
rnapamerpa He MeHee | THIL. | He Golee
IapamMeTpbl 321U THI
0,5 MJIK-0,5
Toxk cpabaTbIBaHUS 3aIUTHI I A % ﬁﬁﬁ_;
5 MJIK-5
BbricTpoaeiicTBue TOKOBOM a3 MKC 100
3alUTHI
3anepkka cpadaTbIBaHUS BHIXOA
«OH_III)/I6Ka>> ’ 5 our MKC 2
ITapameTpbl CHJIOBBIX KJIIOYel
MaxkcuManbHOe HanpsKeHUe Ucn B 55
CTOK-HCTOK
MaxkcuManbHOe HalpsKeHUe F— B 30
MTUTAaHUS HTHBEPTOPA
MakcumanbHbIN CpeaHUN TOK
CUJIOBBIX TPAH3UCTOPOB IMIPHU lcpvT A 9
100 °C
MakcumanbHbIi UMITYJIbCHBII
TOK CUJIOBBIX TPAH3UCTOPOB MPHU lumm v A 56
25°C
Tok orpannvenus npu 0,25 MJIK-0,5
JBYKPAaTHOM MPEBBIILIEHUHA TOKOM | A 0,5 MJIK-1
Harpy3Ku TOoKa cpabaThIBaHMs ore2 1,5 MJIK-3
3aIUThI 2,5 MJIK-5
0,5 MJIK-0,5
MaxkcuManbHbINH CpETHUN TOK | A 1 MJIK-1
UHBEpTOpa™ P UHB 3 MJIK-3
3) MJIK-5
0,2 MJIK-0,5
MOUIHOCTH MOTEPH MPH P Br 0,6 MJIK-1
MaKCHMaJbHOW Harpyske 3 MJIK-3
7 MJIK-5
Tok yTeuku 3aKpbITOTO CUIOBOTO lyr MKA 100
TpaH3UCTOpa

* Cpemauit Tok Moayist MJIK-5 murensHOCTRIO OoJiee 1 MUH HE JTOJDKEH MPEBBIMATL 3 A




11

S YIIPABJIEHUE MOJAYJIEM

B 3aBucumocTy OT THIA yIpaBIeHUS MOAYJIS PEKOMEHAYIOTCS CIEAYIOLINe CXeMbl BKItoueHus (puc.5.1
—5.4).
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Pucynok 5.1 — Cxema BKJIrOUEHUS LENEl yIIpaBIICHUS P 50_C .
HUCYHOK 5.2 — CxXema BKIIIOYEHHS LieNen aBJIEHUS
MJIK «A» 1 «I'» YH 1t Yip

MK «A» u «I'» ¢ o0umuM nepekstoyaTesemM
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. Pucynok 5.4 — Cxema BKIIOUEHUS LIETIEN yIIPaBICHUS
Pucynok 5.3 — Cxema BKIItOU€HUS LENEN yIpaBIeHUs MITK «B» 1 «JI»
MK «B» u «E»

[TyHKTHpOM BBIZIeNIEHA YacTh CXeMbl HEOOXOoauMasi Jlsl BKJIIOUeHUs Mojienel 6e3 BHyTpenHero HINM-
rereparopa (Bapuantbl «I'», «I», «E»). s monyneit ¢ BHyTpenHuM LIVMM-reHepaTtopoM o3HaueHHbIE
BBIBOJIBI CJIEAYET OCTaBUTh HE3aACICTBOBAHHBIMHU.

Ha puc.5.2 npuBenena cxema BKIIIOYEHHS MOAYJS C BapHAHTOM YIpaBieHHs «A» uimn «I'» ¢ oOum
nepekitoyaresieM Ha «Peeepe» u «Paspemenue». 3amper paboTbl MOAYs OyIeT TONBKO B Cllydae pa3MbIKaHUs
KITII04Ya ¢ 000MMH KOHTaKTaMHU.

JlomyckaeTcsi BMECTO KIIFOUEl MCIIONIb30BaTh Jorudeckoe ynpasiaenue T TJI-ypoBHs.

VYnpasnenune asurarenem nocpeactsy MJIK ocyIiecTBiaseTcs ¢ IOMOIIBIO CIEAYIOIINX BBIBOJIOB!

«Pa3pemenue». Bxon TTJI-ypoBHS BblmaoOmui 3ampeT WIM pa3pelieHue Ha pabdoTy CXEMbl
ynpasinenusi. «Jlor.1» cooTBeTCTBYeT pasperieHuio, «ior.0» coorBeTcTByeT 3ampery. Ilpu 3ampere paboThl
TpaH3HUCTOp BbIxoaa «Omubka» 0yaeT oTKphIT (cM. Tab.1).

«Topmo3». Bxon TTJI-ypoBHS BKIFOYAOIIUI WX OTKJIIOYAKOUIUN peXUM TOpMOKeHUs. [Ipu Hannuuu
«ior.0» TopMmoxkeHue Oyner orcyrcTBoBaTh. IIpu mogaue «ior.1» Ha JaHHBIM BXOA BCE HUXKHUE TPAH3UCTOPHI
MHBEpTOpa OyIyT OTKPBITHL, U JBUTATENb NEPEHAET B PEKUM JUHAMHYECKOTO TOpMOXKeHus (cM. Tab.5.1).
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«PeBepc». Bxoa TTJI-ypoBHs 3amaroniuii HampaBJieHUE BpalleHus Bana ABurarens. CMeHa BpalleHUs
OCYIIIECTBISIETCS MEPEKITIOYCHIEM BEPXHUX TPAH3UCTOPOB (ha3 MOTYIIS.

«Ckopoctb». Bxox 3amaHus ckopocTH BpalleHHs Baja JABUrarens. Jluama3oH peryaupoBaHUs
CKOpPOCTH JI&KUT B Ipenenax 1,5...4,5 B. 3aBUcUMOCTb CKOpOCTH BpallleHUs Baja JIBUraTells OT HaIlpsDKEHUS
Ha Bxojie «CKOpOCTh» MpejcTaBiieHa Ha puc.5.5 u puc.5.6 (s BapuanToB ynpasieHus «by» u «J1»).

1 2 3 4 5 u B
’ PI/ICYHOK 5.6 — 3aBUCUMOCTh CKOPOCTH BpalllCHUA
Pucynok 5.5 — 3aBucuMoCTb CKOPOCTH BpallleHUs Bajia IBUraTeld OT HANPKCHUS Ha BBIBOJIC
BaJla IBUraTeld OT HAIPsHKEHUS HA BBIBOJIE «CKOpOCTB» AJIs1 BApUAHTOB YIIPABJICHUA «b» «I[»
«CKopoCTb»

g BapuantoB «b» u «JI» ynpaBiieHue IBUraTesleM OCYLIECTBIISIETCS] TOJIBKO MO BbIBOAY «CKOPOCTHY;
BbIBOJIbI «PeBepe» u «Topmo3» He 3aaelicTBoBaHbl. BbiBoj «Pa3penieHre» MoXXHO NMOAKIIOUUTH K «Uqy», Toraa
JaHHBIN BBIBOJ HE OYyAET BIUATH Ha pabOTy MOJYJIS, €CIU MOAKIIOUYUTH BbIBOJ «Paspemenne» k «Uqy» uepes
KJII0Y, TO YIpPAaBJIEHHs MO JAaHHOMY BBIBOAY OyAET OCYLIECTBISATBHCS TaK e, Kak U JUIsl IPYTMX BapHaHTOB
yIpaBJICHUS.

HanpaBnenue BpalieHMeM JBHUraTenss BBIOMpaeTcs HMCXOJsi M3 MOJSPHOCTH CHTHaJla Ha BBIBOJE
«CKOpOCTb», PEKUMY TOPMOKEHHS (OTKPBITHI BCE HIXKHUE KIIFOUM) COOTBETCTBYET YIIPABIIAIOIIEE HANIPSDKEHNE
-0,5...+0,5 B, ckopocTb BpamieHus peryiaupyercss ypoBHeM HampspkeHust (-10...+10 B). duarpamma,
NOsICHsIOIIast paboTy MOAYJISI ¢ BapuaHTaMu ynpasieHus «b» u «I» npeacrasnena Ha puc.S.7.

+0,58
CropocTb
-0,5B

Pucynok 5.7 — Yupasnenust mojtyseMm ¢ BapuantoM «b» u «ZI»

Huxe npuBeaena tabnuna cOCTOSHUN MOJYJIS NPH YIPaBIEHUH KOJUIEKTOPHBIM JIBUTATEIEM TOCTOSHHOTO
TOKA.
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Tabmuna 5.1 — BapuaHtel cOCTOSHHMI MOAYJIS MPU YHPABICHUM KOJUIEKTOPHBIM JIBUTATEIEM MOCTOSIHHOTO

TOKA
Brixonsl
Bxozer 3ammra o1 o2 Omn6ka 2 [Tpum.
PeBepc Pazpemenue Topmo3
1 1 0 0 1 0 1 m.1
0 1 0 0 0 1 1 m.1
X 1 1 0 0 0 1 n.2
X 0 1 0 0 0 0 n.3
X 0 0 0 - - 0 n.4
X 1 0 1 - - 0 m.5

n.1 | Ha Beixomax «®1», «®2» BrIcOKHI ypoBeHb (1) 03HaYaeT MOAKIIOYCHHE K «+», HU3KUKA ypoBeHb (0) -
MOAKITIOUEHUE K «—» (00U MUHYC).

n.2 | Ilpu Beicokom ypoBHe (1) Ha Bxonax «Pa3pemenue» u «Topmo3» — BeIXOIBI «D1», «D2)» MOAKIIOUYEHBI
K «» (oOmwuii MHWHYC), BBIBOJBI OOMOTKH JBHUTATEIsl 3aMKHYTBI MEXKIy COOOW, 3TUM CO3JacTCs
TOPMO3AIasi SIEKTPOMAarHUTHAsI cujia (TUHAMHYECKH TOPMO3).

n.3 | Ecnu Ha Bxoge «Paspemenue» Huskuil ypoeHb (0), a Ha Bxoae «TopmMo3» - BbICOkHM ypoBeHb (1),
BbIXOABl «D1», «D2y» HaxomATCA B peKUME TUHAMHYECKOTO TOPMOXKEHUS; MOCTPOSHHBIA MO CXeMe C
OTKPBITBIM KOJUIEKTOPOM BbIXO «O1nOKa» UMeeT akTUBHBIM HU3KHK ypoBeHb (0).

n.4 | Ecnu Ha Bxomax «Paspemenne» u «Topmos» Huskuii ypoBeHb (0) - Berxoasl «D1», «D2)» OTKIIOYEHBI;
Ha BbIxoJie «Omubkay HU3Kui ypoBeHsb (0).

n.5 | Ilpu ypoBHe Toka (HmoTpebiasieMoro JBUraTelieM OT BHEIIHETO0 MCTOYHMKA) BBIIIE 33JaHHOTO IMpezena -
BEIXOBI «D 1y, «D2» oTKIFOUEHBI; Ha BhIXoe «Ommoka» HU3KUW ypoBeHb (0).

I'ne X — 1r000€ cocTOsIHME HA BXOJIE.

«Uqo». Beixon Toka mynTa. HanpsbkeHuio cpabaTbiBaHHIO 3aliUuThl Beeraa coorsercTByeT 100 MB Ha
JAHHOM BBIXOJIE HE3aBHUCHUMO OT MaKCHMaJbHOro Toka Monyis. [Ipu cpabaTeiBaHMM 3alUTHI 110 TOKY Oyjaer
OTKPBIBAaThCS TPAH3UCTOP BbIXOAa «OUIOKa».

«Omuobka». BbIXoJ CUTHAIM3UPYIOMMKA O HAJIMYMM 3ampera padoTbl moayns («ior.0» Ha BBIBOJIE
«Pa3pemienne»), O BO3HUKHOBEHHMH aBapMWHOW CHUTyaluHu, BBI3BAHHOM IEpPETpy3KOH IO  TOKY,
MIPEICTaBISIONINI COO0N OTKPBITHIA KOJUIEKTOp TpaH3UCTOpa cxeM 3auuThl. lloscHeHue k paboTe IaHHOTO
BBIBOJIa ITPEJCTABIEHO B Tabuuie 5.1.

«IUM» u «OC». Bxoapsl craOunu3alnui CKOPOCTH BpalllEeHUS Baja JABUTATeNsA. BBIBOIBI
3a/1eCTBOBaHbl TOJBKO AJI1 BapUaHTOB ympasieHus «I», «», «Ew»; mis BapuaHToB yrpaBieHus «A», «b» u
«B» oOpatHas cBsA3b HacTpoiike He nomyiexuT. Eciu oOpaTtHas cBA3b He TpeOyercsi, TO JaHHBIE BbIBOJBI
crenyer coeauHuTh (puc.5.1 - 5.4). Bapuant ucnonb30BaHUsS MOAYJNS B PEXUME 3aKPHITOM METIH 00paTHOU
CBSI3M MOKa3aH Ha pUCYHKe 5.8. 3/1ech UMIYJIbCHBIM CUTHAN, MTPOMOPLUOHAIBHBIN YPOBHIO CKOPOCTH (CHUTHAI
TaXxOMeTpa), MOXKET OBITh IOJIy4eH C JHO0ro JaTyuka (ONTHYECKOro, Xojula U T.II.) C YPOBHEM CHUTHAja
(0...6,5) B.

CurHan N oC
TaxoMeTpa 0,1 22
— M = 1M

‘}01 100k
|

WM

!

Pucynok 5.8 — Cxema moakirodeHus 00paTHOM CBSI3H 11O CKOPOCTH
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['myOuHy OOpaTHOM CBSI3U M KOPPEKTHOCTh €€ padOoThl MPH pa3IMYHONM CKOPOCTH BpAIECHUS Baja
JBUTATEIISl CIIENYET peryaupoBaTh cooTHomeHueM koHzaeHcatopa 0,01 Mk® u pesuctopa 10 xOwm, wim
cooTHoueHueM koHjieHcaropa 0,22 Mx® u peszucropa 100 kOm.

«Ocu.». Bxon, nmpeaHazHayeHHBIM Ui MOJAKIIOYEHUS BPEMS3aJAOIIECd LENOYKH JJIi BHYTPEHHEIO
[[IMM-renepatopa. Pexomenayemas cxema MOJKIIOYEHUs] JAHHOTO BXOJAa MpejacTaBiieHa Ha puc.5.1 — 5.4.
UYacrora, 3amaBacmasi BHemHed RC-memoukoi, momkHa nexarb B mpenenax 15...50 xl'm. 3aBucumocTb
9acTOTHI OT HOMUHAJIOB PE3UCTOPA U KOHACHCATOpa IpeICTaBIeHa Ha puc.5.9.

f, kly

100

10 7

Rl_wIM KOMm

Pucynok 5.9 — 3aBucumocts yactotsl LIIUM ot HoMUHANOB Ry 1 Cryy

Jns monydenus Oojiee JTUHEWHOTO XapakTepa M3MEHEHHs CKOPOCTH BpAIlleHUs Bajla JIBUTATeNsl OT
HaIpsDKEHUs YIPaBIeHUs, PEKOMEHIYETCSl BMECTO pe3uctopa Rypmn ycTaHOBUTH UCTOYHHK Toka 0,5...5 MA, B
3aBUCUMOCTH OT TpeOyeMoii yactoTsl LLIMM.

BriBoA 3a/1€HiCTBOBAH TOJBKO JJIs1 BAPUAHTOB yIpaBieHUs «I'», «I», «E».

«D0», «D1», «D2», «D3». Bxoasl TTJI-ypoBus BHyTpenHero LIAIl. Yactora BpamieHus Baja
nBUTaTeNsi OyneTr MEHATbCs OT komOuHanuu cootrBeTcTByromeil 1,5 B na Beixome LIAIT (BeiBom «Uyap»), 10
KOMOMHAIMK COOTBETCTBYIONIEH 4,5 B.

BbIBOIBI 331€1ICTBOBAHBI TOJIBKO ISl BAPUAHTOB YyIIpaBiieHUs «B» u «E».

«Uyan». Beixon Baytpennero LIAIL JIng nmoaxmrouenus ympasieHust ¢ nomoibio LIAIT Heo6xonumo
COEIMHUTH JaHHBIN BBIBOJ C BBIBOJOM «CKOpPOCTB», Kak yKa3zaHo Ha puc.5.3. M3MeHeHne 3HaueHHs BXOJIHOTO
koga ot 0000 mo 1001 mnpuBOAMT K CTyNEHYaTOMy HM3MEHEHHIO YypoBHIO ckopocTtH oT 0% 1090%
npubnuzutensho 1no 10%. 3nadenns Bxoguoro koja ot 1010 mo 1111 coorBerctByroT 100% ypOoBHS CKOpOCTH.
Hnst obecriedueHust 0ojiee MIIABHON PEryJMPOBKM CKOPOCTH PEKOMEHIYETCS yCTaHOBUTH MeXIy BeiBogamu «Umam» u
«Cxopoctb» uHTerpupyouyo RC-nemnouky 1...10 kOwm / 0,01...0,1 Mmx® u mojgaBaTh Ha OJWH W3 IUPPOBBIX BXOJOB
3amanus ckopoctu LIHMM-curnan gacroroit 1...20 xI'i. [Ipu aTom "eMm crapie paspsia, TeM B OOJbIIeM Auana3oHe (HO U
00JIbIIEH TUCKPETHOCTBIO) MOXKET OCYILIECTRBIATHCS PEryIMpoBKa: u3mMeHenus 1...1,5 B npu nojaue curHajia Ha BbIBOJ
«D3»; uamenenus 0,1...0,2 B npu nomave Ha BBIBOA «DO0».

BriBo1 3a1€ficTBOBaH TOJIBKO sl BApUAHTOB yrpaBieHUs «B» u «E».

«Uyp». Bpixon uctounnka onopHoro HamnpsbkeHus (6,5B+5%) ¢ MakcuMalnbHBIM BBIXOJHBIM TOKOM 10
MA. Ilpu moak/IIOYeHUH AAHHOTO BBIBOJIA CIEAYET COOI0JaTh OCTOPOKHOCTh, BO M30ekKaHHe Meperpy3Ku Mo
TOKY UJIM KOPOTKOTO 3aMBIKaHMSI, T.K. B TAKOM CIy4Yae MOAYJIb MOXET BBIUTH U3 CTPOSI.

«+15B». Bxoa nurtanus monyns ¢ TokoM norpebsenus 60...100 MA (B 3aBUCMMOCTH OT BapHaHTa
yIOpaBiIeHUS M OT TEMIIEpaTypbl OKpy)Kawolled cpenpl) O0e3 BHemHeW Harpy3ku. [lutaHue Momynst MOXKHO
OCYILIECTBIATh KaK OT OTAEIHHOIO MCTOYHMKA, TaK U OT CHJIOBOTO NMUTAHMUSA C YCTaHOBKOW cTabuimszaTropa
(puc.6.1 u 6.2). He pexomeHayeTcs OCYIIECTBIIATh MUTAHWE OT CHUJIOBOM Iienmu 0e3 crabuim3artopa Jake B
cllydae HCIOJIb30BaHUS CWIOBOrO IHUTaHMs 12 B, T.K. cXema ymnpaBia€HUs MOXET BBIUTH M3 CTPOS IIO
KOMMYTallMOHHBIM BBIOpOCAM WMJIU 110 HAOPOCY HANPSHKEHUSI B MOMEHT TOPMOXKEHHUSI.
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6 CUJIOBBIE BbBIXO/IbI

Jns noakiroyenus cuiioBbix 1eneit MUK pekoMeHyroTcst cXxemMbl IpeicTaBieHHbIe Ha puc.6.1 u 6.2.

+11..30B Crabunusatop +11..30B
T +15B
+ 1
3 £ 100mrdx50B 1
+
3 —L* 100mkdx508
[/
AR § %

11...16,5 B_ 13,26 7

12,25 +158 ® 10Mk®x25B 13,26 ®

_|__' Obw. = 1T —:E— 12,95 ;1;“? _

Pucynok 6.1 — Cxema noaxmnrouenuss M/IK ¢
pa3ienbHBIM TUTAaHUEM

Pucynok 6.2 — Cxema noaxnrouenusst MJIK ¢
IMATAaHUEM OT CHJIOBOH LiEU

Oco0eHHOCTh UCTIOIB30BAHMS TUTAHUSI MOIYJISI OT CUIIOBOM IIETH ONKCAaHA B MPEIBIIYIIEM pa3eie.

OOMOTKY  BO30YXKAEHHUS  JOMYCKAeTCs  MOJCOCAUHATH  JIIOOBIM  CIIOCOOOM:  MapaljieNibHO,
[IOCJIEZI0BATENBHO MIIM CMEIIAHHO.

OWIBTPYIOUUK KOHACHCATOP CUIIOBOW IENH CIeAyeT YCTaHAaBJIMBATh KaK MOXHO ONMXKe K BBIBOJAAM
Moxayisi. OntumanibHast EMKocTh KoHaeHcaTopa 100 mx®d; HEe peKOMEHIyeTCsl yCTaHABIMBATH KOHIEHCATOP
émkoctbio MmeHee 10 Mk®d, B ToM yrciie ¥ pu OOMBIION BEIXOJHOW EMKOCTH CTAa0MIN3aTOPA HAMIPSKEHUS.

Jonyctumoe HampshkeHue nutaHus cuiioBoi nenu paBHo 11...30 B, omnako npu pabGote aBurarens
MOTYT BO3HUKaTh KOMMYTAallMOHHBIE BBIOPOCHI OoOJbIIed aMIUIMTyabl. JlomycTUMas aMIUIMTyJa BbIOPOCOB
cocraBisier 36 B. Ecnu nBurarens MokeT AaBaTh OoOJibIIME BBIOPOCHI MJIM IPU TOPMOXEHUHM BO3HUKAET
OonbLIMi HAOPOC HANPSKEHUS, TO PEKOMEHIYEeTCSl K BBIBOJAAM MOAYIS «+» U «-» NOJIKIIOYUTh OTPaHUYUTEND
HaIpsDKEHUs ¢ HOMUHAIBHBIM HanpsbkeHueM npo6os 30...36 B u mourHocThio HE MeHee 1 Br.

[Topsinox nmoakmodyeHus (a3 apuratens 3HaueHus He umeer. Hwke npuBenena tadbnue 6.1, B KOTOpoit
yKa3aHbl MAKCUMaJIbHbIE MOITHOCTH JBUTATeNIel noaaepxubaemoie Mmoayismu M/IK.

Tabmuna 6.1 — MakcumanbHO AONYCTUMBIM TOK MOJYJE U MOIIHOCTH KOJUIEKTOPHOIO JBUTATENs
IIOCTOSIHHOT'O TOKa.

0,5A | 1A | 3A | 5A

w8 Pom, BT
15 5 11 33 55
27 10 22 62 110

MJIK pa3nuyHbIX TUIIOB MOTYT 00€CleuynuBaTh KOPPEKTHYIO pabOTy M 3aIIMUTy ABUTATENeH MOIIHOCTHIO
yka3aHHOH B Ta0.6.1. [Ipu 3TOM 3HaueHHs yka3aHHBbIE B TaOnuie (MakCHMallbHass MOIIHOCTb JBUTATEIS Pmax)
JIEUCTBUTENbHBl B TOM CIydYae, €CJIM JBUraTelb padOTaeT Ha CBOK IOJHYK0 MOIIHOCTh. Jlomyckaercs
yCTaHOBKa JBUraTeneil ¢ 6oiblieil HOMMHAIBHOM MOIIHOCTBIO, €CIIM MOILTHOCTh Ha Bally JBUTaTels He OyJer
MIPEBBINIATh MAKCHMAJIBHYIO CPEIHIOK MOIIHOCTh MOAJECPKUBAEMOI0 MoxayiaeM. OJIHaKo, HE3aBUCUMO OT
pa3BUBacMOM JBUTaTEJIEM MOIIHOCTH €r0 HOMHHAJbHAas MOIIHOCTh HE JAOJDKHA mnpesBpliath 110 Bt mus
mutaauss 15 B m 200 Bt mis nuranus 27 B, B MpOTUBHOM ciiydae MOJIYJIhb MOXET BBINTH M3 CTPOS TO
IIyCKOBOMY TOKY.
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7 YKA3AHMUA 110 DOKCIUVIYATAIIUN

Motyb ipeTHa3HauYeH JIJIS SKCIUTyaTaluu 0e3 MPUMEHEHHUS OXJIaIUTEIs.
Monynb JOKEH SKCIUTyaTUPOBATHCS B YCJIOBUSX BO3JCHUCTBUS HA HErO0 MEXaHUYECKHX HArpy30K
coryiacHo taoiuue 7.1.

Ta6mmma 7.1 — Bo3nelicTBue MEXaHMYECKUX HArpy30K.
Bremmmit BosciicTByromuii haxtop 3HayeHHEe BHEIIHETO BO3/ICUCTBYIOIIETO

(dakTopa

CunycouanbHas BUOpaLus:

- yekopenue, m/c? (Q); 100 (10)

- gacrtoTa, 'l 1-500

MexaHn4eckuil y1ap MHOTOKPAaTHOTO JICUCTBHS:

- IMKOBOE YIapHOE ycKopeHue, M/c’ (g);

- JUTUTEBHOCTh JICHCTBUSI yIAPHOTO YCKOPEHUS, MC 400 (40)
0,1-2,0

JIuneiinoe yckopenue, M/c” (Q) 5000 (500)

Monyib NOJDKEH SKCIUTyaTHPOBATHCS B YCIOBHSX BO3JICHCTBUS HAa HUX KIMMATHYECKUX HATrPy30K
corjiacHo taosnuue 7.2.

Tabnuna 7.2 — Bo3aelicTBUe KITMMAaTHYECKUX Harpy30K

Knumarndeckuii dpaxTop 3HaYeHHe KIMMaTHIECKOro (hakropa
[ToHMXeHHas TeMIIepaTypa CpeIbl:
- pabouas, °C; -40
- npenenbHas, °C - 45
[ToBbllIeHHAs TEMIIEpaTypa CPEIbIL:
- pabouas, °C; +85
- mpenenpHas, °C + 100
OTHOCHUTENBHAS BIAKHOCTh Npu Temmeparype 35 °C
0e3 KoHAeHcaluy Biaaru, %, He 0ojee 98

BeiBozibl MOAynsl NpenHa3HAueHbl Uil MOHTaka Ha II€YaTHYIO IJIaTy MalKoW WIM IpPU MOMOLIU
Pa3bEMHBIX COEIMHHTENEH. J[OIyCTMMOE YMCIIO MEpPEeNnacKk BbIBOJOB MOAYJIEH IPU MPOBEICHUH MOHTaXHBIX
(cOopounsbix) oneparuii 3. Tlafika BBIBOJOB IODKHA MPOU3BOJUTHCS HPH Temieparype He Boime (260+5) °C.
[IponomxuTensHOCTD Maliku He bosee 3 c.

[Ipy MOHTake W HSKCIUTyaTallud HEOOXOAMMO TPHHATH MEphI MO 3aIIUTe MOAYJS OT BO3JACHCTBHUSA
CTaTUYECKOT0 JIEKTPUYECTBA; IPU MOHTaXe 00s3aTeIbHO IPUMEHEHHE MIEPCOHATIOM 3a3eMJISIFOIINX OpaciaeToB
Y 323€MJIEHHBIX HU3KOBOJIbTHBIX MAsUIbHUKOB ¢ TUTAaHUEM Yepe3 TpaHCPOopMaTop.
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8 'TABAPUTHBIE U TIPUCOEJUHUTEJIBHBIE PA3SMEPBI
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Pucynok 8.1 — I'abaputhsie pazmeps M/IK

I[par OLCHHBIX MCTAJIJIOB HC COACPIKUTCA.

9 CBEJIEHMS O IPUEMKE

Monyns coorBeTcTBYeT K/[

3aBoJICKO HOMEP JlaTa u3roToBIICHUS

Mecto mng mrrammna OTK

10 TAPAHTUM NPEANPUATUA-U3TOTOBUTEJIS

[TpenmpusTHEe-U3rOTOBUTENbh TapaHTHPYET COOTBETCTBHE MOAyns TpeboBanusMm KJI mpu ycnoBuu
cOOJTI0/ICHUsI TIPABHII TPAHCTIOPTUPOBAHUS, XPAHEHHUSI, MOHTaXa M DKCILTyaTaIiy.

["apanTuiiHbIi CPOK — 2,5 TOJ1a € AATHI U3TOTOBJICHHUS.

["apaHTHIHBIN CPOK XpaHEHUs — 2 roJ1a ¢ JaThl U3TOTOBJICHMUS.

[MapanTHifHBIA CPOK PKCIUTyaTallMM — 2 ToAa C AaThl BBOAA MOAYJEH B 3KCIUTyaTallUiO B Mpeaesiax
TrapaHTHIHOTO CPOKA.

11 PEKOMEHJIALIUU 110 YTUIN3ALINU

Yrunuzaumst uznenust (MeperviaBKa, 3aXOpOHEHHE, Iepenpojaxa) IPOU3BOAUTCS B  MOPAJIKE,
ycraHoBJIeHHOM 3akoHaMu P®: ot 04 mast 1999r. Ne 96-D3 «O06 oxpane aTMoc(hepHOro Bo3ryxay, oT 24 UIOHS
1998 1. Ne 89-®3 «O0 orxonax MPOW3BOJCTBA U MOTPEOJIECHUN», a TAKXKE IPYTUMHU OOIIEPOCCUNUCKUMU U
PETHOHAIBHBIMU HOpPMaMHU, IIPaBWJIaMH, PACHOPSIKEHUSAMH MU TIp., IPUHATHIMU BO MCIIOJIHEHUE YKa3aHHBIX
3aKOHOB.

AO «Qaexktpym AB», Poccus, 302020 r. Opes, Hayropckoe mocce, 5
Teu. (4862) 44-03-44, paxc (4862) 44-03-48, mail@electrum-av.com, www.electrum-av.com
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