AKBA YKPAIHA

NepeTBOpOBaY BUTpaATU
eNleKTPOMarHiTHuUn

EMIIP
(BukoHaHHs B)

I[HCTPYKUiA 3 ekcnnyaTaudil
AY.09.01.00.004 IE

YKpaiHa, r. Kuis
2021 p



IHCTPYKUiA 3 ekcnnyaTauii 2 EMNP

YBATA'!
Mpu npoBeaeHHi enekTpo3BaproBanbHUX POOIT Ha Micui
eKkcnnyarauii nepeTBOpOBaYiB He AONYCKAETbLCA:
- HasiIBHICTb Ha HUX HaMpyru >XUBIEeHHS;
- NPOTiKaHHA Yepe3 IX Kopnyc 3BapOBasfibHOro CTPyMmy.

BCTYN .

LIEM MOCIBHWK 3 EKCMAYATAUIT (OANI MO TEKCTY - IE) MPU3HAYEHU anA
O3HAMOMIEHHA 3 MPUHUMMOM POBOTW | KOHCTPYKUIEKD MEPETBOPKOBAYIB BUTPATY
ENEKTPOMAIHITHUX (HADAMI EMMP) 3 METORO X NMPABUIbHOI EKCMNYATALIT. 4O POBOTU 3
NEPETBOPIOBAYAMU [OOMYCKAKOTLCA OCOBU, AKI BMBYAIIN OAHY IE | MAKOTb [OOCBIA

POBOTU 3 NPUNAOAMN BUMIPFOBAHHA BUTPATW TA OB'€EMY PIOVHW.

1 MNPU3HAYEHHA | OBNTACTb 3ACTOCYBAHHA

EMIP npusHayeHi ans nepeTBopeHHst 06'€eMHOT BUTpaTU PiaKMX CEPEAOBULL, 3 MUTOMOLO
enekTponpoBsigHicTio He MeHLe 102 Cm / M y BUXiOHI eNeKTPUYHi iMNynbCHi curHanmu.
Cdpepa 3acTtocyBaHHs - BUMIPHOBaAHHSA BUTPATK Ta 0BniK CNOXUBAHHSA KiflbKOCTI PiguHU B TPy-
Bbonposoaax cMcTteM BOAO- i TENMONOCTa4YaHHA, 3 BMICTOM NOBITPSA abo 3BaXXeHUX YaCTOK He
Ginbwe 1%.

EMTIIP MoxyTb BUKOPUCTOBYBATUCS B SIKOCTI MEPBUHHOIO Npusiagy B KOMMNIIEKTi 3 Tennoob-
yucrBaveM y cknagi nivnnbeHKa TENMOBOI eHepril, a TakoX B aBTOMaTU30BaHUX CUCTEMaX
300py AaHuX i perynoBaHHSA TEXHOMOMNYHNX MPOLIECIB.

[MepeTBOpPIOBaYi MalOTh IMMYSIbCHUW BUXi4 3 HOPMOBAHOK AJ15 FPYny TUNOPO3MIPIB LiHOK iM-
nynbCy, KiNbKiCTb iMNYIbCIB Ha iMNYNIbCHOMY BUXOZAi NponopuiiHa ob'emMy piguHuK, WO NpoTikae
Yyepes NepeTBoploBad.

2 TexHiYyHi XxapakTepuCTUKH
2.1 EkcnnyartauilHi XxapakTepucTuku

2.1.1 NapameTpu BUMipHOBaHOro cepeaoBuLua

MUTOMA ENEKTPOMPOBIOHICTD. .evvuueerierernieretneeerneeeaneeeaneeennneeennnnns He meHwe 10-2 Cm/wm;
He arpecuBHicTb Ao maTepianis ...ptoponnacty ®4 ta Hepxagitodoi ctani 12X18H10T;
TemnepaTypa BUMIPIOBAHOIO CEPEAOBULLIA .....uvvunreeeeeeeeeriiinneeeeeeeeennnns Big 5 po 150 °C;
Pobounn TCK BUMIpHOBAHOIo CepeaoBuLLLA, HE BINTbLUE...........ccceevvvvnnnennnn. 1,6(2,5*) MIa;

Mpumimka: () o iHOUGidyansHOMY 3aMOBIeHHIO.

2.1.2 Pa6oui ymoBu ekcnnyarauii

TemnepaTypa HaBKOSTULLHBOIO MOBITPS ...cvvvvvvvrineeeeeeeeeiiinnnnns Big nntoc 5 go nntoc 50 °C;
BigHocHa BosoricTe noBiTpsA Npu 35 °C, HE BINbLUE.........ovvieeeiiieiicie e 95 %;

ATMOCHEPHUN TUCK B JIAMABOHI ...cvvvneeiriieeiieeeeie et e e e e e e e Bia 84 no 106,7 kla;
3MiHHe MarHiTHe nomne 4acToTo 50 L, HE BDINMBLLE..........cvveeiiiieeeeeeeeee e, 400 A/wm;
AmnnitTyga Bmbpauii 4actoTor A0 25 MU, HE BINbLUE.........cii i, 0,1 Mm;

CTYMIHD 3AaXUCTY KOPTIYCA ...eeeeeeeiiiiieeeeeeeeeeesaseeeeeeaaeeeeasann e e aeeaeen e eneeneeeeneens IP65.
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2.1.3 EneKkTpuyHi napameTpm

YKnBneHHs Big 30BHILLHBOrO gxepena nocTinHoi ctabinisoBaHoi Hanpyrun .11,5...12,5 B;
CTPYM CMOXKUBAHHS, HE BIMBLLIE. ... ...cccieeiiiiiieeeeeeeeeeeeee e e e e e e e e e e e e e e e e e e e e b e e e e 0,5A;

2.1.4 TabGapuTHi pa3mipu
abapuTHi po3mipu BkasaHi B [logaTtky A.

2.1.5 MNoka3HuKn HaginHoOCTI

CepeaHe HanpauoBaHHS HA BIOMOBY, HE MEHLLIE............cceveveeeereerenneinnnnaaaseeeeeeeeeeannnnnns 75 000 vy;
CpeaHin CTPOK CAYXKOU, HE MEHLLIE ......uiiieeieeeieiiiieeeeeeeeeeeenaaeeeeeeeeeeannnnnaeeeeees 12 pokiB.

2.2 MeTpoOsnormyHi xapaktepucTmukm

2.2.1 HomiHanbHui giameTp, BEPXHE 3HA4YEHHSA BUTpaTK (Qs), AOBroTpuBana Butpata
(Qp), HWKHE 3HAYEeHHs BUTPATK (Q;) BKasaHi B Tabnuui 2.

Tabnuuyga 2
HomiHanbHui ButpaTta, m3r
giameTtp, MM (qi) (ap) (gs) Mopir yyTnuBoCTI
DN 20 0,048 12,0 12,6 0,02
DN 32 0,12 30,0 31,5 0,05
DN 50 0,28 72,0 75,6 0,12
DN 80 0,72 180,0 189,0 0,3
DN 100 1,15 288,0 302,4 0,48
DN 150 2,52 630,0 661,5 1,05
DN 200 4,0 1000,0 1100,0 2,00

[MepeTtBoptoBad EMIP BukoHaHHs B ( kopnyc enekTpoHHOro 610Ky 3 NnacTuky) Bia-
noeigae knacy ToyHocti 1 no JCTY EN1434.
Mexi BigHOCHOT Noxmbkn nepeTBoproBaYa BUTPaATU CTAHOBNATb:
+ 1 % B giana3soHi sutpaTu (0,02qp - gs);
+ 2 % B gianasoHi Butpatu (0,01qp - 0,02qp);
+ 5 % B gianasoHi ButpaTu (gi - 0,01qp);

3a CTirkicTio O TemnepaTypu i BONOrocTi HABKOMULLIHLOTO MOBITPS nepeTsoptoBadi EMIMP Bignosiga-
toTb Ao knacy A no [ICTY EN1434.

3 Cknap Bunpoby
Cknag BnpoOy i KOMNMEKT NOCTaBKN HaBedeHi B Tabnuui 3.1.

Tabnuusa 3.1
HanmeHyBaHHSA [Mo3Ha4eHHA Kin- MpumiTkn

Tb
[MpeTtBoptoBay EMIP AY.09.01.00.000 1
IHCTPYKUis 3 ekcnnyaTauil AY.09.01.00.004 IE 1
Bnok xuneneHHs (12B/2A) 1
KoMnnekT MOHTaXXHNX 3a 3aMoBneH-
YacTWH HAM
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Mpumitkn: 1. 3a 3aMOBNEHHAM CNOXKMBaYa ABa NepeTBoptoBayi MOXYTb MOCTaBMSATUCS
nigibpaHnmMm B napy ¢ pisHMUeo Noxmbkn nepeTBopeHHs He Ginblie + 0,5 %.

2. 3a 3aMOBNEHHAM MOXe OyTU NOCTaBMNEHUN MOHTaXXHUIMA KOMMMEKT, B CKnag siKoro
BXOAATb LUMWUIbKX, Frankn, wandun, npami 4insHkK Ta rabapuTHi imitatopu.

4 KOHCTpyKUif Ta NnpuUHLMN po6oTH

4.1 KoHcTpyKUis

[MepeTBOpPIOBAY CKNagaeTbCs i3 BUMiptoBanbHol AinsHkm (B) Ta 6noka enekTpoHHO-
ro nepetsoptoBayva (EI). KoHctpyktueHo B[ v ElN npeactasnsawTs €anHui BUpIO.
MabapuTHi pasmipn EMIP npegcraeneHi B JogaTtky A.

B[l npeacraensie coboto Bigpi3ok TpybonpoBoaa, BUKOHAHUI 3 HEMAarHUTHOT cTarni, yk-
nafeHuin B 3aX1CHUIN koxyx. BHYTpiHA noBepxHa B[l 3axuiwleHa Big BNvBy BUMIpHOBaH-
Horo cepegosuwa ptoponnactom ®4. B cepeneHi B aiameTpanbHO po3TalloBaHi
enekTpoaun 3 TUTAHOBOro Cnfaea, Npu3HadeHi ans 3HaTTsa curdany EPC, nponopuinHoro
BUTpaTi (LUBUAKOCTI) BUMIpOBaHOro cepegosuiia. [liametpanbHO NPOTUNEXHO eNeKTpo-
AaM BCTaHOBIIEHI eNeKTPoOMarHiT, LWo CTBOPKOTbL 3MiIHHE MarHiTHe nosie B BUMIiptoBa-
HOMY CepeLoBULL.

B kopnyci 6noka El postawoBaHa nnata 6noky nepeTBopeHHs. 30BHILLHIN BArNA nnatn
npeactaesnenun B lopnatky b.

4.2 [MpuHuMn paboTun

MpuHUKMn paboTn nepeTBOptOBaYa 3acHoBaHUM Ha saBuMLi iHAYKUiT EPC B npoBigHuKY
(BUMiptOBaHOT pianHN), LLO PyXaeTbCA B MarHiTHOMY Mnosii.
[ig yac pyxy enekTponpoBigHOI piAnHX B NONEpeYHOMY MarHiTHOMy nosi B Hi, HaBo-
ANTbCS enekTpopyLwinHa cuna. BennumHa EPC nponopuinHa giameTpy BHYTPILWHBOrO
nepeTuHy TpybonpoBoay, MarHiTHOT iHAYKUIT | LUBMAKOCTI NOTOKY. [pn nocTinHoOMy 3Ha-
YeHHi iHQYKUiT MarHiTHoro nons 3HadvyeHHa EPC 3anexunTb Bif WBWUAKOCTI MOTOKY PIANHM i
oTXe, Big 06'eMHOI BUTpaTW.
3HauveHHsa EPC 3HiMaeTbeca 3 enekTpoaiB, 06pobnsaeTbca B aHanoroBo-LUndpoBomMy ne-
pPeTBOPIOBaYi, Ta 3a 4ONOMOrow npouecopa NEPETBOPIOETLCA B CUrHANM, NponopLUinHi
BUTPaTi i 06’eMy (YNCHO-iIMNYNbCHI curHanm).

4.2.1 Yuncno-imnynbCHUM BUXIA,.
Yuncno-imnynbCcHMin curHan oopMyeTbCs Ha BUXOAI TpaH3ucTopa ontonapu (ans. puc.
4.1).
[MapameTpu iMmnNynbCHOro BUXoAy:
- (popma BuxigHOro curHana — iMnysibcHa NoCcniAOBHICTb;
- MakcumanbHa Hanpyra Uk makc. — 30B;
- MakCUManbHUN CTPYM HaBaHTaXeHHA Ik Makc. — 20 MA;
- NagiHHA Hanpyrn B BIOKPUTOMY CTaHi NpM MakCcUMasribHOMY CTPYMi HaBaHTaXXEHHA He
Oinbwe 0,3B.

Ha nnati BCTaHOBMEHI KNEMHUKM NS Nig'€AHaHHA YNCNOoIMNYNbCHUX BUXOAiB, 610Ky
XWUBNEHHs, po3'eM ANS NiAKNYeHHs aganTtepa iHTepdgency RS232 .
Cxema nigknioyeHHss EMIP oo 30BHILWIHOrO NpUCTPOD Yepes iMnynbCHUM BUXIL npea-
ctasnieHa B [logatky B.
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BumiptoBanbHa ainaHka RS-232
nepeTeoptoBaya ¢
EnekTpoHHi
I—uuuu kwodi [
Mikponpouecop
EPC
iHOYKUT + .
> igcune- @E nyic
»” g BUXig,
¢ A -
ALM <

PucyHok 4.1 CtpyktypHa cxema EMI1P

Bara imnynbCcy BCTaHOBMIOETLCSA NPU BUMYCKY Ta BKaA3yeTbCA B NAcnopTi | Ha WunbAai ne-
peTBoptoBaya BuTpaTu.IMnynbcHi dopmyBadi ona BuxoAais F1ta F2 He3anexHi, Ta ma-

t0Tb 3HAYEHHS Baru iMnynbCy, WO BCTAHOBMIOETHCH 32 3aMOBYYBaHHAM * NpeACTaBreHi
B Tabnuui 4.1.

Tabnuusa 4.1
Ay, Mm 20,32 50,80,100 150,200
M>/imn 0,01 0,1 1
0,005 0,05 0,5
0,001* 0,01* 0,1*
0,0005 0,005 0,05
0,0001 0,001 0,01

HeobxigHa Bara imnynbcy Moxe 6yTn 3agaHa npy 3aMOBIIEHHI BUTpaToMipa.
5 BuKopucTaHHS 3a NpU3HaYeHHAM

5.1 3axoau 6e3nekun
5.1.1 o pob0oTK 3 NnepeTBOPIOBaAYEM LOMNYCKAKTLCA 0COOM, ski BUBUMNM aaHy |E i npon-

LUK IHCTPYKTaX 3 TEXHiIKM 6e3nekn BignoBiAHO 4O YMHHMX HA NIANPUEMCTBI IHCTPYKLISIMU.

5.1.2 3a cnocobom 3axuCTy Bia YPaXKEHHSI eNeKTPUYHUM CTPYMOM NepeTBOpoBaYy BigHO-
cutbes go knacy 1l no TY 33.2-31305690.004-2009.

5.1.3 3abopoHseTbCA ekcnnyaTaLis nepeTBopoBaya 3 MOLUKOMKEHHSIMU, SKi MOXYTb BU-
KNukaTu NopyLUEeHHS repMeTUYHOCTI Koprycy.

5.1.4 BcTaHOBMEHHS | 3HATTSA NepeTBOpPOBaYiB NOBMHHI MPOBOAUTUCS NPW NOBHIN BiACYT-
HOCTI TUCKY B TPyBONpPOBOAI i BiAKNKOYEHI HaNpy3i XXNBIEHHS.

5.1.5 He ponyckaeTtbcs ekcnnyartauis nepeTBoptoBayiB y BUOYxoHebe3nevyHmx npumilLeH-
HSIX.

5.1.6 3abopoHsieTbCA Ha BCix eTanax poboTu 3 nepeTBoptoBaYeM TOpKaTUCA pyKkaMu ernek-

TPOAIB SKi 3HAX0OATbCA Y BHYTPILUHBOMY KaHani BUMiptoBanbHOI AiNgHKM nepeTBoploBaYa.
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YBara! KateropniHo He AonycKaeTbCsA NPOTiKaHHA 3BaplOBaribHOro CTpymMy yepes Ka-
Han nepeTBOplOBa4va Npu NpPoBeAeHHI enekTpo3BaploBanbHUX PobiT TpybonpoBoaa.

5.2 MigroToBKa 4O MOHTaXy

5.2.1 TpaHcnopTtyBaHHA EMMMP oo micua MOHTaXy 34iMCHI0ETLCS B 3aBOACHKIN Tapi.

Micna TpaHcnoptyBaHHa EMIP npu miHycoBi TemnepaTypi i BHECEHHS NOro B NPUMILLEHHS 3
NAKCOBOK TEMMNEPATyporo HEOOXiAHO BUTPUMATWN MOro B YNakoBLi HE MeHLIEe 8 roauH.

5.2.2 Micna pacnakyBaHHS HEOOXiAHO MPOBECTM 30BHILLHIN ornag BupoOdy, Npu LboOMy
nepeBipUTK:

- BIACYTHICTb MeXaHIYHNX NOLUKOOKEHD;

- KOMMMNEKTHICTb BiANOBIAHO A0 BKasiBok nacnopta Ha EMIP;

- HasIBHICTb Bigdbutka knenma gepxnosipHuka i BTK nignpunemcrtea-sMpobHuKa B nacnop-
Ti HA NepeTBOpPIOBay.

lNpumimka: nicnsi po3nakysaHHs1 8upoby (io2o HeobXxiOHO suMpUMamu 8 onaso8asrbHOMy
MPUMIWEHHI He MeHWe 8 200UH.

lMepeTBoptoBady He MOXHa MNigHIMATU 3a €NEKTPOHHUK ONOoK, a TakoX BCTaHOBMIOBATM Ha
€NEKTPOHHMIA BIOK.

5.3 Bubip micua yctaHoBKuU

5.3.1 lNepeTBOptoBaYi po3paxoBaHi ANA PO3MILLEHHS HA OOBINbHO OPIEHTOBAHIWM AOiNAHLI TPY-
B6onposoay (ropn3oHTaribHOMY, BEPTUKAITbHOMY, Mif KyTOM).

[Ana HopmanbHoro yHkuUioHyBaHHS EMITP HeobxigHe BUKOHAHHSI HACTYMHUX YMOB:

- KaHan nepeTBoOplOBava NOBUHEH BYTW MNOCTIMHO 3aNOBHEHUI PIANHOMD, B iHLLOMY BUNAaAKy MO-
XIIMBI XaOTUYHI MOKaA3HUKM BUTPATU HA pPEeECTpyovOMy npunagi

- MOBVHEH BYTM eNeKTPUYHNIA KOHTaKT MeTaneBoro Kopnycy nepeTsoptoBada 3 BUMiPHOBAHO
PIONHOLO;

- HaNpPAMOK NOTOKY pignHM B TpybonpoBoi Mae BiAnoBigaTK HanpsiMKy CTPISIKU Ha KOPMycCi .

Y 3B'A3Ky 3 UMM Npu MOHTaxi cnig 4OTPUMYBATUCH HACTYNHUX peKoMeHaauin:
a) He BCTaAHOBOBATN NepeTBOPIOBaY B HAMBULLIN TOYLi KaHany cuctemu;
6) He BCTaHOBMOBaTN NepeTBOpIOBaY B TPyOONPOBOAi 3 BiAKPUTUM BUTOKOM.

lpumimka : Y pasi eidcymHocmi piouHu 8 mpy6ornpogodi, Hanpuknao, npu PeMoHmi, rnpogi-
nakmuui mpy6ornpogody, HeobxiOHO BUMKHYMU XXUBMEHHS repemeoprogaya, a rpu 8UKITHYEHHI
onarsieHHs ricisi 3aKiH4eHHs onareasibHo20 CEe30HY, KpiM Ub020, He0bXiOHO 3anuwumu 3aro-
B8HEHOK 8000 OiNIsIHKY mpyborpoeody 3 8CmMaHO8IEHUM Ha Hili nepemeoprogadyemM sumpamu.
Mprknaam BCTaHOBEHHSA NepeTBOpOBaYa HaBeaeHi Ha pUCYHKY 5.1.
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PucyHok 5.1 — lNpuknagn BCTaHOBMNEHHA NepeTBoproBava

Y pasi HEMOXIMBOCTI BCTAHOBIIEHHSA NepeTBOptoBaYa B PEKOMEHLOBAHMX MIiCLSX JONYCKAETLCS
MOHTaX Yy BEPXHiN Toyui cuctemu. [Npu ubOMy cnig BCTaHOBUTUM MOBITPSIHUM KnanaH Ans BUMyc-
Ky NoBIiTPsi B aTMOcdepy (anB. PUCYHOK 5.2).
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PucyHok 5.2 — BCTaHOBINEHHSA NepeTBoploBaYa B BEPXHIili Touli Tpybonposoaa

5.3.2 Micue BCTaHOBMNEHHS NOBUHHE 3abe3nevyBaT 3pyYHICTb BUKOHAHHS MOHTa)XHUX POoIT
i 06cryroByBaHHS.
BcTaHoBNeHHA nepeTBOptoBaYva cnifg NpoBOAUTU B MicUsaX, Ae TpyOonpoBig He CXMMNbHUI
po Bibpauii. Mpun moxnumein BiGpauii TpybonpoBoay B Aiana3oHi 4acToT i amnniTyd, Wo nepesu-
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LLYHOTb JOMYCTMMI AN NnepeTBoproBaya 3Ha4YeHHd, TpybonpoBig 4o i nicns nepeTsoproBaya no-
BMHEH CMpaTMCH Ha Hepyxomy OCHoBY. [lepeTBoptoBay HEOOXiAHO po3TalloOBYBaTK B Till Yac-
TUHI TpybonpoBoay, Ae nynbcadii i 3aBUXpeHHs1 MiHimanbHi. Npu BCcTaHOBMAEHHI HEOOXIAHO 3a-
6e3neunTy NpsaAMi 4insHKK Jo Ta nicnga nepeTtsoptoBada. (Adus.[doaatok [ — Bumorn oo AoBXUHM
NPAMUX OINAHOK).

5.3.3. Y pasi HeBignoBigHocTi giameTpy Tpybonposoay i [ly nepeTBoptoBaya HeobXigHO BCTa-
HOBUTM KOHYCHI NepexiaHi OiNAHKN Ha BXOo4i | BUXOA4i NpsMUX OiNSHOK NepeTBoproBaya, BUKOHa-
BWK BUMorn n.5.3.2.
lNpumimka - lMpsivoniHitiHi GinsiHku mpy6onpoeodie i KOHYCHI nepexioHi OiNsHKU 8 KOMIMIeKkm
MOHMaXXHUX YacmuH niorpuemMcmea-eupobHuUKa He 8X005iMb.

5.3.4 YBATA! LWo6 y HUkKHyTM BMxoAy 3 nagy nepeTBoproBaya NpoBeAeHHsA 3BaploBa-
NbHUX POGIT Npu BCTaHOBIEHOMY Npunagi 6e3 BUKOHaHHA HWXK4Ye BUKNaAeHUX BUMOT He
AOMNYCKaeTLCA :

- BAKOHaTU BigKNOYeHHSA 3'eAHyBaribHUX KabeniB Big nepeTBoproBaya, 3AMOHTOBAHOIo Ha
TpybonpoBogai;

- NPOBOAUTU NiA'€eAHAHHA 3a3eMJ10H4YO0ro NPoBoOAY eNeKTPo3BaproBanbHOro anaparty Ha
TOW XXe TpybonpoBia MakcumManbHO 6MM3bKO A0 MiCUuA 3BaprOBaHHS;

BukoHaTu 3axucHe (Bia 3BaproBanbHUX CTPYMIB) ENEKTPUYHE LLUYHTYBAHHSA AiNSHOK Tpybonpo-
BOAY A0, Ta Nicns nepeTBopoBaya.

LLlyHTyBaHHS nepeTBoptoBavya BUKOHYIOTb 3@ 4OMOMOIO cTaneBol CMyri, NpuBapeHol 40 KiHUiB
TpybonpoBoay B MiCUSX MOro po3puBy BignoBigHO 40 puc. 5.3. ToBWMHA WYHTa NOBUHHA AOpi-
BHIOBATW TOBLLUMHI CTiHKM TPybun, a LUMpuHa LWyHTa BUHHA AOPIiBHIOBATM MOMOBWHI BHYTPILUHBOrO
AiameTpa Tpybun .

MepeTeOplOBaY BUTPaTH

X —X

Lyt

3anipHa
apmartypa

PucyHok 5.3 — LlyHTyBaHHA nepeTBOptoBava
5.4 BcTaHOBIEHHS nepeTBoOproBayva

5.4.1 BcTaHOBrEHHsI nepeTBopoBaya B TpybonpoBig Mae NpoBOANTUCS MiCAS 3aBEPLUEHHS
BCiX 3BaptoBasnibHMX, MPOMMUBHUX Ta rigpaBnivyHNX pobiT.
[Mpw BCTaHOBMEHHI HA NOXMNoMy abo ropms3oHTanbHOMY TpybonpoBoaax nepeTBoptoBay NoBu-
HEH pOo3TalloOBYBaTUCHA €NeKTPOHHUM B10KOM Bropy.

Yeaza! []na euknoyeHHs MOWKOOXEHHS ¢hriaHuesux i be3ghriaHuesux rnepemeoprogayie MOH-
maykHo-38aproearsibHi pobomu HeobxiOHO nposodumu 3 0608'siI3K08UM 8CMAHOB/IEHHSIM 8 MpPY-
6orpoeid 2cabapumHo20 Makemy repemeoprosaya.

5.4.2 BcTaHOBreHHs nepeTBoproBaya NpoBoAUTU B HACTYMHIN NOCNIAOBHOCTI:

- BAFOTOBUTU NpAMI AinsiHkKM TpybonpoBoais, BignosigHux [y nepeTsoproBaya;

- NPOBECTN MOHTaX MNPAMUX OINAHOK 3 raBapUTHUM MAKETOM i KPiNfeHHAM;

- 3aMipATU (PaKTUYHY OOBXUHY 3i6paHOi AiNAHKN;

- 3aKpinuTK TPYOONPOBIA 3 METOK BUKIMOYEHHS MOPYLLUEHHSA NOrO NOSIOXKEHHSA MNicNsa po3pi3aHHs;
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- BMpi3aTu AiNsHKY WTaTHOro TpybonpoBoaa no aktmyHoMy po3mipy 3ibpaHoi GiNAHKN | TEXHO-
NOriYHMX OOMYCKIB HA 3BaPIOBAHHS;
- NpnBapuTK 3ibpaHny AinsaHky ao Tpybonposoay.

lMpumimka - Omeopu nid KpirneHHs Mo8uHHI Bymu po3HeceHi 8i0 eepmukarsibHOI oci, o 3abes-
ne4yums eepmukaribHe 8CmMaHOBNIEHHS repemeoprogaya ricsiss 0eMoHmaxy eabapumHoz0 ma-
kemy (dus. Puc. 5.4).

PucyHok 5.4 PoaTawyBaHHA oTBOpIB Nig KpinneHHs EMIP

- AEMOHTYBaTK rabapuUTHUIA MakeT i BCTAHOBUTW NepeTBOpOBaY 3 BUKOPUCTAHHSIM KOM-
NnekTa KpinfeHHs Ta NPoKnagok;

-3'eQHaTU KOpMyc nepeTBoOploBaYa 3 BiAMNoBiAHMMM naHusMKU Npu AONOMO3i LYHTYBa-
NbHUX MpoBOAIB abo MNNacTuH, K BXOAATb 4O KOMMMEKTY.

YBara! lNMpoknagku, wo BCTaHOBMNOWTLCA MiX hnaHUusMU, He NOBUHHI BUCTYNaTn B Npo-
TOYHY YaCTUHY TpybonpoBoAy NO BHYTPILUHLOMY AliaMeTpy 3a MeXi MOBEPXOHb, L0 YLl i-
NbHIOKTbLCA .

3aTskka ranok i 6onTis, WO KpiNnaTb nepeTBopoBay Ha TpybonpoBoai, NpoBOAUTU PIBHOMIPHO,
no 4ep3si, No giameTpanbHO NPOTUNEXHNM Napam Bi4MoOBIAHO C pUcyHkom 5.5 Ta Tabnuueto 5.1.
3aTsKKa ranok 34iNCHIOETLCS B TPU NPOXoaun. 3a nepLunin Nnpoxig, 3aTsKKy BUKOHATU KPYTHUM
momeHToM 0,5MK, 3a gpyrun npoxig- 0,8Mk i 3a TpeTin npoxig — 1,0Mk.

PucyHok 5.5 Mopsgok 3aTsbkky ranok i 6onTis, wo kpinnate EMMP Ha Tpy6onpoBoai

Tabnuusa 5.1
Ay, mm 20 32 50 80 100 150,200
Mk, Hm 15 25 40 50 60 90

5.5 MNigkno4YeHHHA 30BHILWWHIX NPUCTPOIB
Mpuctynatn oo NigknioYeHHs eNekTPUYHUX NaHUoriB crig nicnga 3akiH4eHHA MOHTaXXHUX
poGIT.
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MigkntoyeHHs 3aincHoeTbea BignosiaHo Ao JOOATKA B. [loBxunHa kabenis He NOBMHHA
nepesuwysatn 100 m. B pasi nogoBxeHHs kabernto 6r10Kka XnBNeHHs NPoBOAUTCS Tifb-
K/ eKpaHOBaHUM kabenem.

[MigKNOYEHHa iIMNYNbCHOTO BMXO4Y PEKOMEHAYETbCS BWKOHYBATW €KpaHOBaHUM Kabe-
nem 3 wTaTHMMK (NOCTaBNATLCA 3 Npunagom) eputoBumMn dinbTpamu. MigknoYeHHs
OnNniTKWU eKpaHOBaHOro Kabent OonycKaeTbCs TiNbKN 3 0AHOro 60OKy- 3 6OKY 30BHILLHBOIO
npucTpoto (B obumcrntoBadi).

He ponyckaeTbcA BUKOPUCTOBYBaTU OAMH Kabenb ANA NiAKMHOYEHHS XXUBJMEHHS
nepeTBoproBaya i imnynbcHoro suxoay!

[Ana MOHTaXy BMKOPUCTOBYETLCS Kabeni, Ski MOXHa yLLiNbHIOBATN B repMOBBOLi nepeT-
BOptoBaya (pekoMeHJ0BaHwii nepepis aporis 0,3-0,5 mm?).

Excnnyartadia nepeTBoptoBaya 6e3 repmoBoAYy He AOMNYCKAETLCA.

[oBxXnHa niHil 3B'A3Ky ANs nepegadi gaHux vyepes iHTepdenc RS - 232 He NOBMHHA ne-
pesuwyBatn 15 M. [Insa XXMBNEHHA NepeTBoOproBaYa AOMNYCKAETLCA BUKOPUCTATU aXKepe-
no crabinisoBaHoOl NOCTIMHOI HaNpyrn , 3 WTaTHAMK (MOCTaBATLCA 3 nNpunagom) de-
pUTOBUMUN (PiNbTPamu i HACTYNHUMU NapaMeTpamMu:

- BuxigHa Hanpyra 11,5 - 12,5 B, npu 3MmiHi mepexeBoi Hanpyru Big 187 no 242B;

- CTPYM HaBaHTaxeHHA He MeHLwwe 500 MA.

5.6 3anyck nepeTBoproBaya, BUNpooObyBaHHA.

[Mpn BBeOeHHI nepeTBopioBava B eKcnsyaTauito, Wob YHUKHYTU rigpaBniyHux yaapis,
3anoBHEHHSA KaHany Bogok HeobXiaHO BUKOHYBATM NOCTYMNOBO .

[MepekoHaTUCA B repMeTUYHOCTI 3'€gHaHb - HEe MOBUHHO crnocTepiraTucs nigTikaHb, Kpa-
nenb.

3a HasABHOCTI BMTpaATN B CUCTEMI NepekoHaTucs B CTabiNbHOCTI BENUYUHM BUTPATU Ha
30BHiLLHbOMY NPUCTPOI.

[iarHocTyBaT! BUHUKITI HECNPABHOCTI MOXHa 3rigHO Tabnuui 7.1.

6 TexHiyHe o6cnyroByBaHHSA

6.1 TexHiyHe obcnyroByBaHHA NepeTBOprOBaYa NPOBOAUTLCS 3 METOK 3abe3neyeHHs HOpMO-
BaHNX TEXHIYHUX XapaKTEePUCTUK i BKINOYAE HACTYMNHi BUAN pPooIT :

- 30BHILLHIW orNaA4 nig Yac ekcnnyaTauii;

- KOHTpOnb XneneHHst EMIP;

- KOHTPOJb BUXIAHOrO curHany (npu HeobxigHoCTI);

- nepiognyHe OYULLIEHHSA BHYTPILLHBLOT MOBEPXHI KaHany i enekTpoaiB Big BigknageHb i 3abpya-
HeHb (Npy HeobXxigHoCTI);

- nepesipka WyHTyBaHHSA Kopnycy EMIP Ha dnaHui Tpybonposoay;

- Nepiogn4yHa MeTpororiyHa noeipka;

- KOHCepBaLlisi NpW 3HATTI 3 eKcnnyaTauii Ha TpuBane 36epiraHHs.

6.2 [Npu 30BHILLHBOMY OrnAg4i NepPeBIPSAETLCA CTaH eNeKTPUYHOro 3'€AHaHHA Kopnycy
nepeTBoploBaya i TpybonpoBoay, repMeTUYHICTb 3'€QHaHHSA NepeTBoploBaya 3 Tpybon-
pPOBOAOM, HAasiBHICTb NIIOM6 Ha nepeTBOptoBaYi, BiACYTHICTb KOPO3ii i iHLUNX YLIKOAXEHb.
BkasaHi onepadii pekoMeHayeTbCA BUKOHYBaTK NepioandHo, pas Ha 6 micauis
6.3 KOHTpOnb BMXIAHOro CUrHamny Ha iMnysribCHOMY BUXOZi NepeTBoproBaya rnpoBo-
ONTbCA AN BUABIIEHHA HECMPABHOCTI.
Cnig nam'ataTu, WO Npu KOHTPONI CUrHaniB Ha BMXo4aX, BUKOHAHMX 32 CXEMOIO
«BigkpuTnn konnektop» (BKB), y pasi BigCyTHOCTiI BTOPMHHOIO npunagy, HeobxigHo
3'eQHaTN MiHYC 0OAATKOBOrO mXepena XuBreHHS (3.12) 3 eMiTepoM BUXIOHOMo TpaH3u-
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CTOpa, a NOoro KOSEKTOP - 3 NSIIOCOM AXKeperna XUBMEHHSA Yepes3 pe3ncTop onopom (6-10)
KOMm.

KoHTponb MOXe 34incHioBaTMCS 3a JONOMOroK ocuunorpacda 3 BXigHMM OrnopoM He
MeHwe 1 MOwm.

6...10kOm
nB I l
6 |+
_’ ———
- =1 B —3...10B
It
[o ocunnorpady

PucyHok 6.1 — KoHTporb BUXigHOro curHana

MapameTpwn iMmnNynbCHOro BMXo4y onucaHi B po3aini "MpucTpin i npuHuun poboTun'.

3a HasIBHOCTI BUTpaTuM 4yepes3 nepeTBoproBaY Mepiog OOTPUMAHHSA iMMySibCiB MOXHa
po3paxyBaTu no popmyri:

T=3600 4u /g

Oe, T — nepiod rnocnidogHocmi iMrysbcie, C;

Au — uiHa imnyneca, nlimn;

g — suMiptosaHa sumpama, M>/4

6.4 AKLWO Yy BMMIpHOBAaHOMY CepeoBULLI MOXINBE BUMNadaHHSA ocady, To nepeTsoptoBay
HeoOXiaHO nepioanYyHO NpoMMBaTK 3 METOK YCYHEHHS BigknageHb. Npu ubomy He fo-
nyckanmte MexaHiYHUX YLKOOXEHb BHYTPILLIHBbOI NMOBEPXHI BUMIpHOBANIbHOrO KaHany ne-
peTBoptoBaya i Moro enexkTpoais.
3ab0pOoOHAETLCA BUKOPUCTATU ANA OYMULLUEHHA eNeKTpoAiB nepeTBoproBaya po3-
YAHHUK i NOBEPXHEBO-aKTUBHi peyvyoBUHU. [poMMBaHHA BHYTPIWHLOI MOBEPXHi
BUMiprOBarnbHOI AiNAHKN NepeTBOploBaYa i enekTpoaiB A03BONSIETLCA NPOMUMBATHU
TiNnbKK Yyuctor Boaoto!
YBara! licna 3aBeplweHHA OYULLEHHSA NPOTOYHOI YaCTUHM cnig NPoBecCTU BUMNpPO-
OyBaHHS, K BKa3aHo B n 6.3.

6.5 MNepiognyHa nepesipka nepeTBoptoBada podmTbCS BIANOBIAHO OO METOANKM
NOBIPKM.
6.6. [Npwn 3HATTI NnepeTBOptoBaYva 3 06'ekTy Ans TpmBanoro 36epiraHHsA, HEOOXiaHO yCy-
HYyTW cnigwn gii cepegoBuLLa 30BHi, Ta B KaHani. 36epiratn nepeTBopoBay B yMOBax,
BKasaHux B po3aini "TpaHcnopTyBaHHS i 36epiraHHsA".
[Mpy BBEAEHHI NepeTBOpOBaYa B ekcnnyaTauito nicns Tpusanoro 3éepiraHHa rpagyto-
BaHHSA i NOBipKa NOro He BMMararTbCs, SAKLWO He 3aKiHYMBCS TepMiH nonepeaHbol NoBip-
KW.
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7 MoxnuBi HecnpaBHOCTI i cNOCOOMU TX YCYHEHHSA

HewTaTHi cuTyauii, moxnumei HecnpasHocTi EMIIP i cnocobu ix yCyHeHHs npuBeneHi B
Tabnuui. 7.1

Tabnuua 7.1
FiEITaTHS MopraHHsa cBiTnogioga
cuTyadis
AnnapaTHa NOOANHOKE MOpPraHHS
HecnpaBHICTb 3yactotor 0,5y . O O O . O O O
MpoTunexHun
HanpPsiIMoK BU- [MoaBinHe MmopraHHA . . O O . . O O
Tpatu

Butpata MeHb-
LLUe nopora 4vyT-
nmBocTi abo Big-
CYTHS

Butparta 6inb-
LA 3a MaKkcu-
MarnbHYy

00000000
00000000

[MoTpinHe MmopraHHA

[MocTiiHe MopraHHs 3
yactoToio 2y,

30BHILLHIN NposiB

. BiporinHa npuymnHa
HecnpaBHOCTI POTiA P

Cnocib ycyHeHHSs

[icna BKIHOYEHHS KUB-
NEHHS1 He ropuUTb
cBiTnoaion

Hemae Hanpyrm XuBneHHs
Ha EMIMP

[MepeBipnTN HAABHICTb XUB-
NeHHs Ha KoHTakTax EMIMP.

Nicns BKIOYEHHSA XUB-
NEeHHs ropuTb CBITNoaioa,
ane Hemae BMTpaTu Ha
peecTpyBanbHOMY
npunagi

Hemae BuxigHoro curHany.
MopyLueHa niHis 3B'A3Ky
abo HenpaBuUbHO BMKOHa-
HO 1T MiAKNIOYEHHS.

[MepeBipUTU HasIBHICTb CUrHa-
ny. MNMepeBipnTK NiHitO 3B'A3KY i
NPaBUITbHICTb MiOKITOYEHHS.

XaoTu4Hi nokasn BuTpa-
TM(oB'emy)

Hema enektpuyHoro
3'eQHaHHs Kopnycy i Tpy-
6onposogay. NoBiTps B BU-
MiptOBaHOMY CepefoBuLLI.
BumiptoBanbHa ginsiHka He
3anoBHEHa BOAOK

MepeBipnTN 3'€QHAHHS, YCYHY-
TW HECNPaBHICTb.

YCYHYTU HasiBHICTb NOBITPS B
cepeaoBuLi. 3anOBHUTK
BUMIpIOBarbHYy OiNsHKY BOLO

HeBignosigHicTb curHanis
EMIP BumiptoBaHin
BUTpaTti (06'emy)

YacTtkoBe abo HenoBHe 3a-
NOBHEHHSA KaHany BOAOH0.
BigknageHHs ocagy Ha
enekTpoaax i BHYTPILLHIN
NOBEPXHi KaHany

3anoBHUTK kaHan. NMpomMuTn
erneKkTpoaM i BHYTPILLHIO Mo-
BEPXHIO KaHany YncToro BO-
A010.

MOXNMBOK MPUYMHOD MepeniyeHnx HecrnpaBHOCTEN Moxe OyTu anapaTHa, abo nporpamHa
HecnpaBHICTb CaMOro nepeTBopioBaya BUTpaTU. B LbOMYy BUNAAKy HECNpaBHUI NepeTBoploBay
BMTpaTU Niansarae peMoHTy.

8 PemoHT

PeMOHT nepeTtBoptoBaya Npu BUHUKHEHHI HECNpaBHOCTEW [OOMYyCKaAeTbCA MPOBOAUTU TiSlbKu
npegcraBHUKamMun nignpuemcTea-BMpobHMka abo opraHisadieto, sika Mae Ha ue npaso. [1po yci
peMOHTU Mae ByTu 3pobrneHa BigMiTKa B nacnopTi nepeTBoptoBaya 3 BiAMITKOW AaTu, NPUYNHU
BMXOAY 3 naay i xapakrepi 3pobreHoro pemMoHTa.

Yeaezal! lNicns pemoHmy nepemeoprogay nidrnsicae noesipuyi.
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9 MapkyBaHHSA Ta NNOMOyBaHHA

9.1 MapKyBaHHS NepeTBOptoBava BUKOHaAHa Ha GOKOBI CTOPOHiI KOPNYCY eNEeKTPOHHOro
6GnoKy i MICTUTb HACTYMHY iHGopMaLlito:

— HaMeHyBaHHs BMPOOHMKA abo MOro TOBapHUI 3HaK;
— TWN, pPiK BUNYCKY Ta CEPINHUIN HOMEP;

— UiHa iMnynbCa;

— Mexi Temnepatyp (Gmin TA Gnax);

— 3HaYeHHsa BUTPATK G, Qp, Js;

— MakcumMarsibHUN onyCTUMWUIN TUCK, PS;

— HOMIHanbHWN TUCK, Pn;

— KIac TOYHOCTI;

— KJlac HaBKOMULLHLOIO CepefoBULLa;

— Hanpyra 30BHILLHbOrO AXeperia Hanpyru.

— 3Hak 3atBepaxeHHsa Tuny no ACTY EN 1434:2014;

9.2 T[lepeTtBoptoBay, MPUAHATUIN B KOMEPLINHY ekcnnyaTtauito, nignsrae nnomoyBaHHIo
HaBsicHot nnomboto. Micue nnombyBaHHA - OTBOPU B KPULLLL €MEKTPOHHOro NepeTBopto-
Baya i B 6onTax MOHTa)XHOro KOMMJIEKTY.

10 CBigouTBO NPO NPUUMaHHA

MepeTtBoptoBad Butpatn EMIIP 3aBoackin Ne
BUrOTOBMNEHUN | NPURHATUI BIANOBIOHO A0 BUMOT TexHIYHOro pernameHTy i Ceptudikaty nepesipku
TMny UA.TR.001 85-21 i BU3HaHW NnpuaaTHAM 40 ekcnryaTauil.

[aTa Bunycka

4Yuncno, micsau, pik.

M.T1.

nianuc,ocobu, BignoBiganbHOI 3a NPUAMaHHS

11 MpaBuna 36epiraHHA Ta TpacnopTyBaHHSA

12.1 36epiraHHsa nepeTBOplOBaYva 34iMCHIOETLCS B CKIAACbKMX NMPUMILLIEHHSIX 3a BiACYT-
HOCTI B HUX NWITy, Napwu KNCNOT i NyriB, arpeCuBHUX rasis, LLIO BUKINKAOTbL KOPO3ito, Bia-
noBigHo oo ymoB 36epiraHHa 1 no FTOCT 15150.

12.2 TpaHcnopTyBaHHA NepeTBOpOBaYa MoOXe 34iMCHIOBaTUCS BCiMa BU4aMun TpaHc-
NnopTy, Yy TOMY YMCIi NOBITPSIHAM B repMeTU30BaHUX Bicikax.

["PaHUYHI yMOBM TpaAHCMNOPTYBaHHS :

- Temnepartypa HaBKOMULLHBLOIO MOBITPS ....ueeeeevennnnn.. Big miHyc 20 go nntoc 50 °3;
- BIQHOCHA BOJIOTICTb MOBITPS . ccuuueiiriieeitieeeiieeeeeieee e e e et e eeaeeeeaneaees He Oinblwe 98 %;
- ATMOCHEPHUM TUCK. ....vveeneeeeeeeeeiiiiiinaeeeeeeenns He MeHwe 61,33 kla (460 mm pT.CT.);
- amnnitTyga sibpauii NprM 4acToTi A0 55 T eeveeeeeeeeceee e, He OinbLie 0,35 Mm.

[ig Yac TpaHCNoOpTyBaHHS | HABaHTaXyBaslbHO-PO3BaHTaXyBanbHUX POBIT TpaHCNoOpTHa
Tapa He NOBWHHA NigaaBaTUCS Pi3KUM yaapaMm i npsmin il atmocdepHux onagis i nuny.
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HopaTtok A — NabapuTHi pa3mipu npeTBoproBaYiB
(oosigkoBe)

dnaHueBe BUKOHAHHA

5 ' O Nore.dd

L D
Y nepeTtBoptoBava D, n d, L+3, H,
MM MM MM MM
20 105 4 12 15542 170
32 135 4 16 16042 175
50 160 4 16 205+3 185
80 195 8 16 235+3 205
100 230 8 20 240+3 215
150 300 8 24 320+3 240
200 360 12 24 360+3 240
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Hopatok b - Po3TtawyBaHHA enleMeHTIB ynpaBniHHSA | KOMmyTauil

(obos'a3koBe)
Kaeiimo Kpumika
Y cepsicuoro Biacika
b 2 yppg @ p
1 2 .43
1 O g
a KJIEHMO
s TTOBIPHHKA
'O_ (=)
o)
8 & )
ILiara P XP4 i aus.JIpamiTky
2488wl ™ 1B =
13579l yp7 | [if XPE 13
5 7| . | m——
.0 XP3 5 xXP8[i_2| a

Mo3HayeHHs KoHTakTiB KnemHuka XT1
StSt- CurHan «CtapT/cTon»
StSt+ (Bx0n)

GND
+12B
-V
+V

XuBneHHqa

IMnynbcHU BUXIg,

OO WIN|F

Mo3HayeHHs KoHTakTiB pa3d'eMa XP3 (Bunka) iHTepdgenca RS-232
TXD

GND

RXD

DTR

RTS

QO ONOOOIHAWNIF

=

lMpumimka - Y Ginbll paHHiX BUKOHAHHSX NAaTy npouecopa enekTpoHHOro 610Ky cepBiCHUI

pos'em XP6 posTaloByBaBCS MNif KPULLIKOK CEPBICHOMO BIACIKY
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Mo3HayeHHs KOHTakTiB po3'emMa KoHdirypauii XP4 (Bunka)
1

dinbTp

BkntoyeHHs
NOBIPOYHOro
IMNYNbCY
AKTuBauis
MaKCUManbHOI
BUTPaTH

CepBicHIi

OON| O O & WIN

CepBicHIi

(B
o

Mepemunyka 1, 2 — CNyXuTb 4NS BKAKOYEHHSA iNbTpa 3raf)KyBaHHS KONMBaHb BUTPATH.

lMpumimka - lNpu pobomi pinbmpa 36inbwyembcsi IHepyiliHicmb rnokasaHs rpunady npu
Pi3Kit 3miHi sumpamu. lNpunad He 8os0die iHepPitiHICMIO rNoKa3aHb rpu 8iOKITHHYEHOMY
inbmpi.

Mepemuyka 3, 4 — cnNyXuTb 4518 YCTAHOBKU MiHIManbHOI LiHM iMAynbCy ANA NPUCKOPEHHS
npouecy NoBipku Ha MiHiManbHUX BUTpaTax;

nepemuyka 5, 6 — CnyxXuTb 4na nepesipkM npauesgaTHOCTI iMNyNbCHOro BUXo4y npu
BiICYTHOCTI BUTpaTK Yepes nepeTBoploBay;

XP5 — BHYTpILLHbOCXEMHE NPOrpamMmyBaHHS;

XP8 — mxamnep Ans 4o3Bony 3anvcy napameTpis;

VD1 — cBiTnoaion
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dopnatok B — MOHTaX enieKTpUYHUX JNTaHUoriB

(oboB'sizkoBE)
1kOM CrapTt/cTon
XT1
2+t o 30BHiWHbLOro
<_'<Z curHany «Crtapt/cton»
<+ 1| -+

Puc. 1 — lNigkntoyeHHs 30BHiWHbOro «CtapTt/cTon» curHany

( SZ—» 6|+ —> IMnynbcHun Buxia,V
_> _»

Puc. 2 — lMigknoveHHs iMnynbCHOro Buxoay

PucyHok B.1 . Cxema nigknoyeHHs mgxepena XuBneHHs i BUXiAHWX NaHUIoriB iMMyNbCHUX CU-
rHani..
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Dopatok ' — Bumorn o ooBXWUHU NPAMUX QINAHOK
( oboB'aA3koBE)

e Y o 7
g Y

q]
KoHdpy3op, nepexig 3 E
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Hacoc 3 3ByXeHHSAM ( 23
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Peryntotouuni knanaH, He

MOBHICTIO BiAKpUTa 3acyBka gg

3anipHa apmaTypa MOBHICTIO 2
BigKpWTa A
P 20y N

BinBeaeHHs, koniHo { ' 35 :
Al N

dinbT :
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Perynotouuni knanaH, He I § I
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