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HIITPOBCBHKOI MICBKOF PAJTH
eyn. llunna, 26, m. [ninpo, 49107, men. 792-1 7-19, axc 792-17-69

Jlenaprament Gnaroycrporo Ta
iH@pacTpykrypu JIHIIPOBCHKOT
MICBKOI pagu

JoBigxa nopiBHsinHA
{010 OCHOBHMX TEXHIYHHUX TA AKICHUX XapaKTepPUCTHK

OcHOBHI TexHiuHi Ta sKicHi XapaKTEePUCTUKH, 1[0
BHUMAra€Tbcsi 3aMOBHUKOM

OcHoBHi TexHiuHi Ta siKicHi XapaKTEePUCTHKH, 1110
TPOTIOHYIOTECS YYaCHUKOM

gfl MOCITyTH TOCIIYyTH

1 3amina ceiTwibHuka Tuny XKKY- 70 a6o exsibanent 3 3amina cBiTHibHUKa THITY XKKY- 70 3 aBTOTi IporTi gitiMaya
aBTOTIAPOITi KifiMaua

2 3amina ceiTuiabHuKa THTy XKKY- 150 260 exBiBaieHT 3 3amina caiTHnbHuKa THITY KKY- 150 3 aBTOriApornigitiMaua
aBTOTipomiitimaya

3 3amiHa CBITHJIBHMKA CBITJIORiOAHOIO MOTYXHICTb 36 BT 3 | 3aMiHa CBITHABHHKA CBITIIOZIOAHOIO notyxHicre 36 Bt 3
aBTOriApori titimMaya aBTOriApori aitiMaya

4 3amiHa CBITHJIBHMKA CBITJIONiOXHOIO noTyxHictb 71 Bt 3 | 3amina ciTunbHuKa CBITJIONIONHOrO moTyskHicTs 71 BT 3
aBTOriApormi AifiMaya aBToriApormigiiiMaya

5 3amiHa CBITWIBHMKA CBITIIONIOMHOrO notyxHicte 100 Bt | 3amina cBiTuabHHKA CBITJIONIOAHOrO HoTy’XHicTh 100 BT 3
3 aBTOri ApomifiiiMaua aBTOriApori aiiiMaya

6 3amiva  mpoxektopa  motyxmicte 100 Bt 3 | 3amina TIpOXEKTOpa noTykHicTh 100 BT 3 aBTorinponiziiimaua
aBTOri ApomniaifiMaya

7 3amina ceiTHIBHMKA CBITIONiOAHOrO mOTYXHiCTb 120 B | 3amiHa cBiTHIbHMKA CBITIONIOAHOIO noryxsicrte 120 Br 3
3 aBTOriApormigiliMaya aBTOTIAPOII JiliMaua

8 3amiHa CBiTMJbHHKA TOBTOPHOrO BUKODHCTaHHS 3 | 3aMiHa CBITHJBHHKA TOBTOPHOIO BHKOPDUCTaHHA 3 DPTYTHON
PTYTHOIO JIAMITOI, HATPiEBOL JIaMIIOK0, HATPiEBOI
JIaMIIOK0 200 raJIOreHHOK JIAMIION) 3 aBTOriApomimitiMaya | ammorw a6o TaJIOT€HHOKO JIAMIIOK) 3 ABTOTI APOTTi il iMaua

9 3amina matpowis E 27 y cBiTubHHKAX 3aKpuTOro THMy 3 | 3amiHa matpoHiB E 27 y cBiTwibHHKAX 3aKPUTOrO THUIY 3
aBTOriApori KifiMaya aBTOriApomnigiiMaya

10 | 3amina narpowis E 40 y citumbnmkax 3aKpUTOro Tumy 3 | 3amina matpoHiB E 40 y cBiTWbHHKAX 3aKPUTOTO THIY 3
aBTOriponiziiiMaua aBTOTi Ipori mitiMaua

11 3amina IIPA 'y cBiTHIbHHKAX 3aKPUTOTO THIY 3 3aM1H-a F_IP‘A Y CBITWIBHMKAaX  3aKpuTOro Tumy 3
aBTOri Apomnigifimaya (70 - asToriapomniaiiiMaya (70 -
150BT) 150BT)

12 3amina TIPA y cBiTHIBHHKaX 3akputoro Tumy 3 | 3amina IIPA y  citunbHuKAx 3aKPUTOrO  THIy 3
aBToriaponiiiimaya (250 Br) aBToriaponigiiivaya (250 Br)

13 3amina IIPA y CcBiTHABHHMKAX 3akputoro Tumy 3 | 3amina IIPA y  cBitu KPDUTOr0  TUIy 3
aBToriapomnigiiimaua (400 Br) aBToriApomnigitimaya (400 N Qi

14 3amina obmesxysaua NEPEHANPYru y CBITJIOMIOMHUX 3a}\4iHa o6mex<yaa% CBITJION OTHMX
CBITHJILHHMKAX 3 CBITHIIbHHKAX 3 3
aBTOriApomniaifiMaua aBTorigpomigiiiMaua (3

15 Jliksigauis [OWIKO/KEHb, ~ BH3HAYEHHA  KopoTkux | JIixBimawis TOLIKO/, Em 3aMHKaHb |

‘X-D

3aMUKaHb i OOPUBIB 3
aBTOriAponiaiiimaua xabenem Turty ABBI" nepepizom Bin
6 10 25 Mmm2 JIUPEKTOP

o6puBiE 3
aBTOTiIpomigitiMaua Ka
25 Mm2
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16 JlikBinauis — MOWKOMKEHb,  BU3HAYEHHS  KOPOTKUX | JIKBIiZALis MOLIKOKEHb, BH3HAYEHHS KOPOTKHMX 3aMHKaHb i
3aMHUKaHb i OOpHBIB 3 00puBiB 3
aBTOriApomiifivaya kabeseM NOBTOPHOTO BHKOPHCTAHHS | aBTOri ApomiiiiMaua kaGenem TIOBTOPHOT'O BUKOPHUCTAHHSI

17 JlikBinauwisi — MOWIKOIKEHb,  BH3HAYeHHs  KOPOTKMX | JIKBIZALiS MOLIKOMKEHb, BH3HAUCHHS KOPOTKHX 3aMHKaHb i
3aMHKaHb i OOpHBIB 3 00puBiB 3
aproriaponiaiiivaya nposinom Tuny CIIT mepepisom 25 | aBTorimpomigiiimaua mposizom tumy CIIT nepepizom 25 Mm2
MM2

18 JlikBinawisi — MOIKOIEHb,  BU3HAYEHHS  KOPOTKMX | JIiKBimawis NOIIKOIDKEHb, BM3HAYEHHS KOPOTKMX 3aMUKAHb i
3aMHKaHb i 0OpUBIB 3 00puBiB 3
asroriaponiniiivaya mposinom Tumy CIIT nepepisom 16 | asrorimporiziiimaua mposizom Tuny CIIT nepepizom 16 mm2
MM2

19 JlikBijalisi — NOMIKOMKEHb,  BH3HAYEHHS  KOPOTKMX | JIiKkBimawis HOLIKOKEHb, BU3HAYEHHA KOPOTKMX 3aMUKaHb i
3aMHUKaHb i OOpHUBIB 3 00pusiB 3
aBTOriAPOMiziHMaya aTFOMiHi€BMM MPOBOJIOM TOBTOPHOTO | aBTOTIiAPOMiAifiMaya  airoMiHieBUM MPOBOJOM  IOBTOPHOIO
BHKOPUCTAHHSI BUKOPUCTaHHsI

20 JIiKBinaui{l TNOLIKO/UKEHb, ~ BM3HAYEHHs  KOPOTKHMX | JIiKBijalis MOIIKOMKEHb, BU3HAYEHHsS KOPOTKHX 3aMHKaHb i
3aMHUKaHb 1 OOpUBIB 3 o6puBiB 3
aBTOTIAPOMiiiiMaya Ge3 BHKOPUCTaHHS MaTepiasiB aBTOriAponiiitiMaya 6e3 BUKOPHCTAHHS MaTepiais

21 HaTgr NPOBHCAKOYOI MOBITPSIHOI JIiHii Ta MEPEHATAT HOBUX HaTa.r NPOBHUCAKOYOi TMOBITPAHOI JIiHII Ta NEPEHaTAr HOBHX
nportis, CIITra nporis, CIIT Ta
ka0beJlo Ha Oropax 3 aBToriApomniziiiMaua kabeJTr0 Ha Omopax 3 aBTOri ApomiAitiMaua

2 3amiHa i perymoBaHHs 1-HO pPiKKOBOro KpOHINTEHHa | 3amiHa i PeryJoBanHs 1-HO PiXKKOBOrO KPOHIUTEIHA HOBXKHHA
nosxkuHa 10 1,0 m (3 10 1,0m (3
BHKOPUCTAHHSM OEH30reHepaTopa 3 aBTOriAPOmiAifiMaya) | BHKOPUCTAHHAM GeH30reHepaTopa 3 aBTOriApomniaifiMaya)
3amiHa i perymoBaHHS 1-HO PiXKKOBOro KpOHITeifHa | 3aMiHa i pery.ioBaHHs 1-HO Pi’KKOBOrO KPOHIITEHHA JOBXKHHA

23 | moBxwuHa 10 1,0 M 3a IONIOMOroK GaHAAKHOI cTpiuknu (3 | 1o 1,0 M 3310MOMOror0 GaHAAXKHOI CTPIUKH (3 BHKOPHCTAHHAM
BUKOPUCTaHHAM OEH30reHepaTopa 3 6ensoreneparopa 3
aBTOTi AporiAitiMaya) aBTOri porTi TifiMaya)

24 3amiHa i perymoBaHHA 1-HO PiKKOBOrO KpOHIUTEHHa | 3amiHa i perynroBaHHs 1-HO PIXKKOBOTO KPOHLITEHHA JOBXKUHA
JIOBXKHHA 10 2,5 M (3 102,5m(3
BHKOPHCTAHH:M GEH30reHepaTopa 3 aBTOri ApomiiiiMada ) | BUKOPUCTaHHAM GEH30reHepaTopa 3 aBTorigponiziiiMaya )
3amina i perymoBaHHs 1-HO piXKOBOTO KpOHIITeHHa | 3amiHa i peryioBaHHs 1-HO PiXKKOBOrO KPOHIUTENHHA JOBXHHA

25 JOBXHHA 110 2,5 M 32 TOMIOMOro0 GaHAaxHOI cTpiuku (3 | 10 2,5 M 3a0MOMOrOK BaHIAKHOL CTPiuKH (3 BUKOPUCTAHHAM
BUKOPHCTaHHsIM OeH30reHeparopa 3 Gensoreneparopa 3
aBToriapornijiiiMaya ) aBTOTi AporTi Al fiMaya )

26 3amiHa i peryoBaHHs! 1-HO piXKKOBOrO KpoHINTeHHA 3 | 3amiHa i peryJoBaHHs 1-HO pIXKKOBOrO KpOHIUTEHHA 3
JaCTKOBOIO 3aMiHO0 4aCTKOBOIO 3aMiHOIO
METalloBHPOOIB (3 BHKOPHMCTaHHsM OeH30reHepaTopa 3 | MeTanoBHpOGiB (3 BHKOpHCTaHHAM  OeH3oreneparopa 3
aBTorinporijiiiMaya) aBTOriAporniaiiiMaya)

27 3amina i perymosaHHs 2,3 -X PiXKOBUX KPOHINTEHHIiB (3 | 3amiHa i perymoBanHs 2,3 -X pIKKOBHX KPOHWITEHHIB (3
BHUKOPHCTaHHSIM BUKOPUCTAHHSIM
GeHsoreneparopa 3 aBTOri PO i fiMaya) GeHzorenepaTopa 3 aBTOri pomiiiiMaya)

28 3amina i perymoBaHHs 2,3 -X Pi’KKOBHX KpPOHIITEMHIB | 3aMmiHa i perymoBaHHs 2,3 -X pIXKOBHX KpPOHIUTEHIB
3a/10TIOMOT OO 3a7I0IIOMOTO0
GaHnaxHOi CTpiuky (3 BHKOpHCTAHHSAMOEH30TeHepaTopa 3 | GaHI@KHOI CTpiukd (3 BUKOpPHCTaHHAMOEH30reHeparopa 3
aBToOriAporniaiimaya) aBTOTriApOITi jitiMaya)

29 3amiHa 3aN1i300€TOHHIX i METANEBHX OTOp 3 MOBITPAHOK 3?.M1Ha 3ami300€TOHHUX | MeTaNeBHX OMOp 3 MOBITPAHOK
JIHIEI0 3 JiHIEH 3
aBTOri aporiaifiMayda aBTOri ApormiaifiMaya

30 | PosBeseHHs 1o Tpaci 3ami306€TOHHMX CTiHOK ornop anst | Possesenns no tpaci 3anisobeToHHnx critiok onop ans BJI 0,38
BJI0,38 kB kB

31 @apOyBaHHs MeTaeBHX OIOP 3 ABTOTi APOIT i fiMaya PapOyBaHHs METaNeBHX ONOP 3 ABTO APOMiAifimMaya

32 ®apOyBanHs KPOHINTEHHIB, 3aMi300€TOHHHX oOmOp i (IJapGyBaHHﬂ KpOHI.IJTePIHlB 3a51i306€TOHHHX OOp i TpaBepce 3
Tpasepce 3 aBTOFlIIpOﬂlIll iMaua
aBTOriApomiitimaua m

33 3amina xabenbHoi minii Tumy ABBI, TIBC, BBI, KI, | 3amina Ka6eanﬂ/ ny , IIBC, BBI, KT,
ABB6IIIs, ITB ABB6IlB, [IB /< @;

34 ITepesipka onopy izonswii kabeso IlepeBipka omnop, j IS emo . \,\\
OGcnyroByBanust (PEMOHT) TMyHKTIB  >kuBlieHHS 4 O6cnyroBy BaHH; :( M BZKH B

35 HATIPSIMKH 3 3aMiHOKO 3aMiHOIO
obnasHaHHs  (KOTYLUIEK  KOHTaKTOpa, 3amobiXHMKA, | 06iagHAHHS (xoNy
poserkw, barapeiiok, Tpy6ocToiiku, miacTaBku Ta i) Garapeiiok, Tpy0oCRE

36 | OGcnyroByBaHHS BHMKOHABUMX MyHKTIB Aal PhysikdiBs | O6cayroByBaHHs B
[MOBTOPHOI'O BKJIFOYEHHS KM «MicbkCBiTn( BKIOYEHHS
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37 | 3amina wadu 30BHIIIHLOIO OCBITIIEHHS! 3amina mwagu 30BHILIHBOTO OCBITIEHHS

38 3aM1H?1 pyOunpHuUKIB, KOHTaKTOpIB, TpuMadiB | 3amiHa pPyOMIILHHKIB, KOHTAKTOPiB, TPHMAdiB 3arobiKHUKIB
3an061>KHUKIB BUKOHABUHX BUKOHABYHX
nyHkTiB (koHTakrop KT 6023) nyHKTiB (koHTakTop KT 6023)

39 3aM1Hg py6uanumB, KOHTaKTOPIB, TpuMauiB | 3aMiHa pyOHJIBLHMKIB, KOHTAKTOPiB, TPUMAdiB 3aro0iXHMKIB
3an061’KHHUKIB BUKOHABYUX BUKOHABYHX
TYHKTiB (BUMMKa4-po3'eHyBay 160 -400 A) Iy HKTiB (BUMHKa4-po3'eHyBad 160 -400 A)

40 | OuwmuenHs MeraneBuM CKpeGKOM OMOp Bif 06'AB Ha | OUMINEHHS METAIEBHM CKpeOKOM onop Bix 00'IB HA BUCOTI 10
BHCOTI 10 2 M 2Mm

41 Ouninenns meraneBuM ckpeGkoM omop Bim 00'sB 3a | OuMiIeHHS Merasesnum ckpebkoM omop Bix o06'sB  3a
JOTIOMOTOK0 JIOIIOMOT OO
6eH30_reHepaTopa Ta KyTOBOI 1TiOBaNbHOI MalMHKu 3 | GeH3oreHeparopa Ta KyTOBOi HUTIDOBANBHOI MAIUMHKH 3
aBTOTi Ao AifiMaya aBToriapormiaiiMaya
3aMiHa 3apsAHOTO MPOBOMY BiA MOBITPAHOI MiHIi 10 | 3aMiHAa 3apAAHOrO TNPOBOAY BiA  NOBITPAHOI  MiHii b1 (6]

42 CBITHJIbHMKA 3 CBi

BITUJIbHHUKA 3

aBTOTiAporiaiiMaua aBTOriApomnixiimaya

43 Baylﬂa 3apsAIHOro MPOBOAY Bif KabenbHOro Po3THHY A0 | 3aMiHa 3apsHOrO npoBOAY Bif KabeabHOrO PO3THHY O
CBITHJIbHHKA 3 CBITHJIbHUKA 3
aBTOT Aporiai fiMaua aBTOT Ipori fifiMaya

44 | Tlepesipka pobOTH CBITHIBLHUKIB ITepeBipka poOOTH CBITHILHUKIB

45 Ornsim 1 o6cnyroByBaHHs CBITWIBHMKIB BiAKpHTOro Ta | Ormsm i 06cyroByBaHHs  CBITWJIbHHKIB  BiAKPHTOrO Ta
3aKPUTOTO THUITY 3 3aKPUTOrO THUITY 3
JIaMIIaMH PO3)KaproBaHHs 3 aBTOr Apomi i fiMaya JIaMITaMu pO3)KaproBaHHsl 3 aBTOTI APOTIi i iiMaya

46 Orusin i obcnyroByBaHHs CBITWIBHMKIB BimkpuToro Tumy | Ormsg i 06cyroByBaHHs CBITWJIBHHKIB BiIKPHTOrO THNY 3
3 PTYTHOIO JIAMITOK) PTYTHOIO JIAMIIO)
ab0 HaTPiEBOI JIAMIIOK 3 aBTOT APOT i fiMaya ab0 HATPi€BOIO JIAMIIOK 3 ABTOTI APOT AifiMaua

47 Orusizg i o6ciyroByBaHHs CBITHIbHUKIB 3aKPUTOrO THITY 3 | Orysa i 00CITyroByBaHHs CBITH/IbHHKIB 3aKPUTOTO THIY 3
PTYTHOIO JIAMIIOK, PTYTHOIO JIAMIIOKO,
HATPIEBOIO  JIAMMOIO  a00  rajlOreHHOI JIaMIOK 3 | HATPIEBOK  JIAMIOK 460  TajJOrEHHOK  JAMIOK 3
aBTOriApormiaifiMaya aBTOriApori fitiMaya

48 3aMix-{a mamm y CBITHJIbHHKAX 3aKPUTOrO THNy 3 | 3amMiHa Jiamn Yy CBITWJIBHMKAX  3aKpHUTOrO THIy 3
aBToriapormniziiimaya aBTOrigpomniAiliiMaua
(cBiTiOmionHa 10-10,5 BT) (cBiTnozmionna 10-10,5 Br)

49 3aM1}{a Jamn -y CBITWJIbHMKAaX 3aKpUTOrO TuIy 3 | 3aMiHa JiaMn y  CBiTHJIBHMKAX  3aKPUTOrO THMy 3
aBToOriapormniaiimMaya aBTOriApoIi TifiMaya
(cBiTnozmionna 16-17 Br) (ciTomionxa 16-17 Br)

50 3aM1H.a Jamn y - CBITWIbHMKAX 3aKpUTOrO Tumy 3 | 3amiHa JlaMnm y  CBiTHJBHHKAX 3aKPUTOrO THIYy 3
?BT‘onnp‘omam;ga;a) ?Bfor'inponiuii’maqa
CBITJIOAIOAHA T csiTiomionsa 30 Br)

51 3aM1H_a Jamn y CBITWIBHMKAX 3aKDHTOTO THIy 3 | 3aMiHa J1aMI  y  CBITHJIbHMKaX 3aKPUTOTO  THUIY 3
?B'r_onnppmmu%a;a) z(ia'r'onnponiaiﬁmaqa
CBiTIIOAiOAHA T ceiTionionHa 40 Bt)

52 3aM1H.a namn -y CBITWIBHHKAaX BiIKDUTOrO THIy 3 | 3aMiHa JaMm y  CBITWJIbHHKAX BIIKDHTOTO  THIy 3
asrorigpomniaifivaua (Jlammna aBTori gporigitimaya (Jlamma
JIHAT 70 Br) JIHAT 70 Br)

53 3aMi}{a Mamn y  CBITWIPHMKAX 3aKPUTOrO TNy 3 | 3aMiHa JaMm  y  CBITHJIbHHKAX 3aKPUTOrO  THUIY 3
asToriaponiaiiiMaya (Jlamna asTorinpomniaiiimaua (Jlammna
JHAT 70 Br) JHAT 70 Br)

54 3aMiH'a Jamn y CBITWIbHMKaX 3aKPUTOrO TNy 3 | 3aMiHA JIAMII  y  CBITHJBHUKAX 3aKPUTOTO  THIY 3
aproriapomnigiiiMaya (Jlammna aBToriapomniaifivaua (Jlamna
JIHAT 100 Br) JTIHAT 100 Br)

55 3aMiH.a mamm -y CBITMJIbHMKAX BiIKPHTOrO THIY 3 | 3aMiHa JaMI y  CBITHJbHUKAX BIIKPUTOrO  THUMy 3
asToriaponiziliMaya (Jlamna asrorinpormniziiimaya (Jlamna
JHAT 150 Br) JAHAT 150 Br)

56 3aMiH.a namn -y CBITUJIbHMKAX 3aKPUTOrO THMy 3 | 3amiHa Jamn y ORI 3aKpUTOrO  THUMY 3
apToriapormnizgiiiMaya (Jlammna aBTOriAporiiliMaya i
JIHAT 150 Br) JIHAT 150 Br) A

5 & !

57 3amiHa Jamn y CBITHJIBHMKAX 3aKpMTOrO THMy 3 | 3amiHa  Jamn S cairﬁ@nxax THIY 3
asrorigpomniaiimaya (Jlammna aBTOTI PO /1 iM a Hamn&. bm\mno
JHAT 250 Br) JHAT 250 Br) ||z gMIC :

58 3amiHa JamMn y CBITWIbHMKaX 3akKpMTOro TUMy 3 | 3amiHa Jamm TAIY 3

aBToriapomniniiiMayda (Jlamna

aBTOr APOITi i iiMayy

JIHAT 400 Br) w . ___| JITHAT 400 Br) 5 &
AP EKTOP /W

KN «MicbkecBiTnon»
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59 3amMiHa Jamn y CBITHIBHHKAX 3aKpUTOro THMy 3 3aMiH'a mamm y CBITMJIbHUKAX  3aKPUTOTO  TUIy 3
aBToOriAporigiiimaya (Jamma asToriapomiziiimMaya (Jlamna
mria 70 Br G12) mra 70 Br G12)

60 3amiHa JaMn y CBITHIbHHKAX 3aKpHTOrO THMy 3 3aMi1-{a JaMIl y  CBITWIBHMKAX ~ 3aKPHTOTO  THIY 3
aBToriapomniaiiiMaua (Jlamma aproriapomniaiiiMaya (Jlammna
mra 150 Bt Rx7S) mra 150 Br Rx7S)

61 | Murts i npoTMpaHHs 3aXHCHOTO CKJa CBITWIbHHKA 3 | Muttsi i NPOTHPAHHS 3aXHCHOTO CKJa CBITMJIbHHKA 3
aBTOri ApormigifiMaya aBTOri AporigifiMaua

62 Muttst i mpoTMpaHHS 3aXMCHOrO cCKja CBiTHIbHMKA | MuUTTS | NPOTHPAHHS  3aXHCHOTO CKJa  CBITHJIBHMKA
BOyroBaHoro y BOyIOBaHOrO y
3emuti(acdaibTi) 3emuti(acdansti)

63 | Posdasysanns CeiTMIBHUKIE 3 JamMmaMu poskapioBanns | Pos(asysanHA CBITHILHMKIB 3 JaMmamu — pO3JKAPIOBAHHS
3aBTOr ApomniaiiiMayda 3aBTOri ApOMi aifiMaya

64 Posdasysants CBITHIBHHKIB 3 PTYTHOW0, HaTpieBOO abo Posasysanns CBITHIBHMKIB 3 DPTYTHOK, HaTPieBO aGo
raJIOreHHOIO JIAMITOK 3 rajioreHHOI0 JIAMITOKO 3
aBTOri ApormniaifiMaya aBTOT porTi i fiMaya

65 | BupiBHIOBaHHSI OKPEMHX  3aJi306€TOHHHX onop 3 | BupiBHIOBaHHA ~ OKpemuX  3ami300€TOHHMX  omop 3
aBTOri Apori i iMaya aBTOT ApoITi i fimaua

66 | BupiBHIOBaHHS  OKPEMHX  MeETaJeBHX ornop 3 | BupiBHIOBaHH:A OKpeMHUX METaJIeBHUX ornop 3
aBTOri AporiAi fiMaua aBTOri AporTi giiMaya

67 | 3amina mpocentiB y CBiTHWIbHHMKAX 3 aBroriziponifiiimaua | 3amMiHa mpoceNiB y CBITWIbHMKAX 3 aBTOTiApONi AiiiMaua
(dpocens THAT 70) (Apocens JHAT 70)

68 | 3amina mpoceniB y CBiTHIbHHKAX 3 aproriaponififimada | 3amina mpocemiB y CBITMNBHMKAX 3 aBTOIIAPOMiAiiiMaua
(pocens JHAT 100) (dpocesns JTHAT 100)

69 | 3amiHa mpocenis y CBiTWIBHMKaxX 3 aBTorisiponinifivada | 3amiHa mpocenmiB y CBITWIbHMKAX 3 aBTOriapomnigiiiMaua
([pocesns THAT 150) (dpocens THAT 150)

70 3amiHa apocenis y CBiTHIBHHKAX 3 aBTOTiApOmiziiiMaya | 3amina APOCENiB Yy CBITHIBHHKAX 3 aBTOTiAPOMiiiiMaya
(Apocens THAT 250) (Hdpocess JHAT 250)

71 3amiHa fApoceniB y CBiTHIbHMKaX 3 aBTOriApomimiiiMaua | 3amina ApOCeNiB Yy CBITHIbHHKAX 3 aBTOTiAPOMiiiiMaya
(Jdpocens THAT 400) (Jdpocens JHAT 400)

72 3amina Gnoky >kuBJIeHHs (mpaiiBepa) y CBITIOmIOAHMX | 3amiHa Onoky skuBneHHs (mpaiiBepa) y  CBITJIOZOZHHMX
CBITHJIbHHKAX 3 CBITHJIbHHKAX 3
aBTorinpormiaiiimaua aBTOTI AporTi i fimaua

73 ®DapOyBaHus apMartypu CBITHJIbHUKA 3 | PaplOyBaHHs apMaTypH CBITHIBHHKA 3 aBTOTI IPOIi i fiMaya
aBTOriapomiaifiMaua

74 | Orysin kaGenbHOI Ta TenedoHHOI miHii Oryisin kabenbHOI Ta TenedoHHOI JiHii

75 3HATTS MOKa3aHb BHTPATH €JEKTPOEHEPTii B NPHIANAaX | 3HATTS MOKA3aHb BUTPATH €JIEKTPOEHEPTii B NpIIazax oomky y
o6me y madax magax
30BHIIIHBOTO OCBITJIEHHS 30BHILIHBOIO OCBITAEHHS

76 Ornsin Mepexx 30BHILIHBOrO OCBITNEHHs B aeHHUE i | Orisin MepEe 30BHILIHBOrO OCBIT/IEHHs B NEHHWH i BewipHiii
BeuipHil yac yac

77 | BepxoBuii Orsin MOBITPSHOI JTiHii 3 aBTorifiponizifivaua | BepxoBuii orisiy MOBITPAHOL MiHii 3 aBTOri Aporigiiimaya

78 | Oruisin myHKTiB JKHBICHHS Orysn nyHKTiB KUBIEHHS

79 | MonTas 3aMka Ha mahax 30BHILIHbOrO OCBITICHHs MonTax 3amMKa Ha mwadax 30BHIIIHBOTO OCBITIIEHHS

80 | Ormani perymosanus koHTaKTOpiB Ornisizni perynioBaHHs KOHTAKTOpIB

81 | Peisist BBinHOrO py6GHIbHIKA PeBi3is BBijHOrO py6OHnbHMKA

82 | Yuwenns i npoTupanHs oGnanHaHHs wadu 30BHIMIHBOrO | YniieHHs i mpoTHpaHHS OGNagHAHHS madpyu 30BHILIHBOIO
OCBITJIEHHSI OCBITJICHHSI

83 Pesi3is kabebHUX HAKOHEYHHUKIB PeBisis kabesbHUX HAKOHEYHUKIB

84 PeBisisi i npu neobximHocti 3amina asromaris (10-400 A) | Pesisis 1 npu HeoOXiaHocTi 3amina asromatis (10-400 A)
HanpSsIMKiB 110 HAIPSAMKIB 10
BiIXOJITh BIAXOMATH

35 Peisis i npu HeoGxinHoCTi 3amiHa aBToMatis (10 250 A) | Peisis i' npu HeoOXifHOCTI 3amiHa aBTOMaTiB (1m0 250 A)
HanPsMKiB O HAaIPSIMKIB 10
BiIXOmATH BiIXOZSATH %‘:‘B—”\m

36 Pepisis i npu HeoOxigHOCTI 3amiHa aBTOMATIB (mo 40 A) | Pesisia x MpU  HEOOX({ 761 @ma
HaNPSIMKiB 11O HAIPSIMKIB 1O €
BIAXOOSATH BIIXOMSITH & o

87 | PeBi3is BUAMMOTO KOHTY Py 3aXHCHOTO 33€MJICHHSI PeBisist BumumMoro Kcﬂm{py HhUEHETO

88 | BumipioBanus omopy i3omAnii rONOBHHX  miJIAHOK Bumiprosanus onop 13
YKUBUIIbHUX KabestiB - y ey kabeiiB

89 PeBisis Mepeski BHYTpilUHBOrO OCBiTIEHHS = @ =" 1 U PeBisis Mepexi BHyzpiuMy
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90

Po6ora yeproBoro enekrpoMonTepa

Po6Gora ueproBoro enekrpoMonTepa

91

ITigBiiny BaHHsI TAHO CBITIOBOTO

ITinBiinyBaHHs MAHO CBITJIIOBOTO

92

JIeMOHTasK 1MaHo CBITIIOBOTrO

JIeMOHTaXX MaHO CBITIOBOTO

93

YTumiszauis namn BianpauboBaHuX a0 MOIIKOMKEHHUX,
LIUTHX, sIKi MiCTATB
PTYTh

YTunisauis namn BiAnmpanboBaHux abo MOMKOIKEHHK, LiIHX,
SIKi MICTATD
PTYTh

94

YTunizauis onop 3aiz06eToHHIX

Yunizaris onop 3a1i306eToOHHEX

95

Hocinyru mo 36upamnio, mnepese3eHHIO, 36epiraHHIO,
yTunisanii abo sHemkomkenno Bigxonis II-IV knacis
Hebes3nexu (IIaCTUKOBHX,

TJIACTMACOBMX T4 TEKCTHJIbHUX BUPOOIB)

Iocnyru no 36upanHio, nepeBeseH 0, 36epirannio, yTrianii
abo 3HemkomkeHH:o Bigxomi III-IV  kiacie HeGesmexu
(MnacTHKOBHX,

TJIACTMACOBHX Ta TEKCTHJIbHUX BUPOOIB)

96

Butpath, nos’s3ai 3 06¢/yroBy BaHHIM mad) 3¢ 0 OCBITJIEHHS: B
CKOHOMIYHOTO CKBiBaJICHTa
DCAKTHBHOI IOTYXHOCTI (PO3PAXYHOK TIPH BBOJI HOBOI TOYKH 0baiky), Bi, HCHFS

PO3PaXYHKY

Butpatd, now'mami 3 06cryroByBaHHIM mad) 30BHINHBOIO OCBITACHHA: BHKOHAHHS PO3PaXyHKY
CKOHOMIYHOTO CKBiBaJICHTA
P T IIOTY?KHOCTI (PO3paXyHOK IPH BBOJI HOBOT TOUKH 0GJIKY), Bi/kIoueHHS CIICKTPOYCTaHOBKH

€JICKTPOYC PH/IE 0Co0H JI0 elLMepexki TIpH TpudasHOMY BBO Ges
3aCTOCYBaHHIM, Bi/NKoNyBaHHS 33 NEPETOKH PeaKTHBHOI eHeprii, Bimmkoysamus 3a yrpary
TOKY B e.Mepexi Ta Tpacd. TTI, Excrieptuza Tpudastix CJICKTPOHHMX JIYHJIBHHKIB aKTHBHOT

CIIOKHBAYA-JOPH/THHOI 0COOH 10 eJ1.Mepexi IipH TpH(asHOMy BBOJI 63 3acTocy BaHHAM, Bi/miko/ty paHms
33 YICPETOKH PCaKTHBHOI cHeprii, BimmkogysaHms 3a yTpary ToKy B eXMepexi Ta Tpaucd. TTL,
Excnieptisa TpHOA3HHX eIICKTPOHHHX JHMHILHHKIB AKTHBHOT eJIeKTpHYHOT eHeprii, Komruiekcna nocyra
3aMiHH (Y T.M. JCMOHT&X/MOMTAx) TpHpasHoro npunagy obmiky ITIKO, Kommiekcha nocayra i3

€JIeKT i eHeprii, Kc TOC/Yra 3aMilH (Y T.4. JCMOHTaX/MOHTaxk) TpHpazHoro
npraay obaiky ITIKO, Komruiekena nociyra i3 pe TpH( 0 06Ky
TIIKO, Hananus mociyr samitu tpidastoro PO3PaxyHKOBOTO 3ac00y 06Ky

eLeHeprii, OnepartHBHe P B CICKTPOY 1B,  Openza

CJCKTPOMEPEXK 30BHILIMBOIO OCBITICHHS, BHKOPHCTAHHS TEXHOIOTIMHIX mepex, Ilepenaya
CIHCKTPOCHEPTIl Yepe3 eNCKTPHUHi Mepexi, OopmieH s JI03BOJTy HA BHKOHAHHSA pobiT B
OXOPOHHIli 30Hi enexTpruHIX Mepesk 0,4-10 Kp, Odopmerns HATIBUTY 33 BHKOHAHHAM pobiT B
OXOPOHHIH 30HiI eJeKTPHUHHX Mepexk 0,4-10 KB, ITiakmoueHns €JIEKTPOY

TpHdastoro mpwiany o6miky INMKO, Hajpamns mocayr saminm TpHpazHOTO
PO3paxyHKOBOIO 3acoby obuiKy

ciL.eHeprii, OrNepaTHBHE YICPCMMKAHHS B EJIEKTPOYCT: iB, Openja ejieKTpoMep
JOBHIIUHBOTO  OCBITJICHHS, BHKOPHCTAHHS TEXHONOTIMHHX Mepex, Ilepesiaua enekTpoeHeprii yepes
CICKTPHUHI Mepead, ODOPMICHHS 103BOJTY HA BHKOHAHHS POGIT B OXOPOHHIIf 30Hi EIEKTPHYHUX Mepesk
0,4-10 K, Odopmicrns Harisy 3a pobiT B OXOFf il 30Hi eJIEKTPHYHHX Mepexk 0,4-10
KB, THAKIOYCHHS CICKTPOY PHIHYHOT 0COOH 10 elLMepexi TpH TpH(asHOMY
BBOZi Ge3 3acrocypanmsm apromvmm.(ITimodeHss BiKTOYCHNX), TTAKIOUCHHS €JICKTPOY CTAHOBKH

IOpIHYHOT  0cOGH  Jio  exMepexi  npH  TpudaiHoMy  BBOI  Oe3 3aCTOCY BAHHAM
aprosuni.(Iimonoyenns  Bigkmoyennx), Ik CIEKTPOY
IOpH/YHOT  0CO0OM /0 erMepexi npH  TpHpalHOMy BBOM  Ge3 3aCTOCY BAHHAM

ABTOBHIUKH. (TT/NUNOYCHHS.  THMYACOBO 3aKPHTOI  TOMKH obniky), Il1ata 3a BHKOpPHCTaHHA
CJICKTPHYHHX Mepe, ITara 3a BiKPHTTA T0UKH 061Ky (TexHivHi yMoBu), [LioMGyBatHs

/posnnoMGyBanus By3na o6miky aGo HOTO acTHHH Gararorapugnoro Tpupastoro (0,38 kB
TIPAMOTO BIJIOYCHHS) PO3PAXYHKOBOTO JIiY, [LIOMOYBaHHS /po3ruioMbysarHs By3ia 06Ky abo
fforo YacTHHH ofHOTapHHOrO TpHasHoro (0,38 KB npsmoro BIJIOYEHHS) PO3PAXYHKOBOTO JIiYy,
ITiombyBantis By3na o6niky, ILiomOyBaHHa Byana 061Ky ab0 ¥Oro YacTHHH 3 TIOCHIYIOUHM
TIPOBE/ICHHAM TI03a4CPTOBOI TCXHIYHOI TEPEBipi NPaBHIBHOCTI POBOTH (NEpeBipka CXeMH

OPHIHYHOI  0cOOH  Jio  emmMepexi npu  TpudasHomy BBOG  6e3 3aCTOCY BAHHAM
ap (T T BO 3aKPHTOI TOUKH 00:iKy), TDiaTa 33 BHKOPHCTAHHS! €JICKTPHUHIX
Mepeax, Iliata 3a BipUTTS TOUKH 06Ky (TexHiumi ymMoBH), [LIoMGyparms
/po3rioMbyBanns Bysna 06Ky abo HOro yacTHHH Gararotapudroro TpHpasHoro (0,38 kB npamoro
BIJIOUCHHA) PO3PaXyHKOBOTO Jiy, [L1oMGyBaHHS /posruioMGyBaHHs By3ia 00Ky abo HOTO YacTHHH
oaHoTapH}roro TpHpaskoro (0,38 KB NpAMOro BKIOMCHHS) PO3PAXyHKOBOIO i, InomGyBanHs By31a
obuiky, ITnomGysarHs Byana obiiky a6o iforo vactHrm 3 TIOCTIYIOUHM TIPOBE/ICHHSM [103a4EProBOT
i4HOT TIepeBipLy Tip HOCTI POBOTH (TiCpEeBipKa CXCMH BMHKAHHS) GaratoTapu(HOro TprpasHoro
PO3PAXYHKOBOTO JHMHIBHHKA €JICKTpOcHeprii, [LiomGyBanHs Bysna obmiky abo iH0ro YacTHHM 3
TOCTTYIOYHM T103a4eproBoi TeXHiUHOI repeBipL iy 0cTi poGOTH (TIepeBipKa cxeMH

) Garatorapu(HOrO TPH(}A3HOTO PO3PAXYHKOBOTO JHYHIEHHKA —CICKTPOGHEPTii,
ITnombysarms By3na 06Ky abo iioro yacTumu 3 TIOCITI/IYIOYHM TIPOBE/ICHHAM T103a4EPIOBOT
TCXHIMHOT TepeBipUi NpaBIIBHOCT poGoTH (Tiepesi CXEMH ) prorO
TPH(AIHOTO PO3IPAXYHKOBOTO JIMIIBHHKA €EKTPOCHEprii, ILIoMOYBaHHs By31a obmky abo
HOM0 4acTHHHM NPSMOTO BIJIOYCHHA 3a iHIUATHBOIO 3aMOBHHKA Hanpyroio 0,38 kB,
ITnombyBanHs enex Ha P ocobu, Ilojaueprosa TexHiuHa

BMHKAHHS) OJHOTapHGHOIO TPH(AIHOIO PO3PAXYHKOBOTO JHYHIBHHKA enekTpoeHeprii, [LioMGyBaHHS
By3J1a 067Ky abo #Oro YaCTHHM MPSMOTO BKJIOUCHHS 33 iHILIATHBOIO 3AMOBHMKA Hanpyroio 0,38 kB,
TTnomOyBaHHS eEKTOOBIAHAHNS Ha 3AMOBJIEHHS CTOPOHHBOI 0COGH, ITosaucproBa TexHiYHa ricpeBipka
NIPaBHILHOCTI  poBOTH JMIUIBHIKA eieKTpoeneprii, Ilociyra 3 HECTAH/IAPTHOTO  TIPHEHAHHS /10
CIEKTPHYHHX Mepexk /o 160 kB, Ilociyra i3 3aMiHM TPH(AIHOTO €JICKTPOJIMHIBHHKA HA 3aMOBJICHHS

TePeBipKa MPABIIBHOCTI POGOTH JIMILIBHHMKA eleKTpoeHeprii, ITocayra 3 PTHOTO

boi 0co0H, Tociyra i3 CTaHIAPTHOTO NPHEIHAHHS JI0 €ICKTPHYHHX Mepex 1o 16 kB, Ilocayra

mepek o 160 kxBr, Ilocayra i3 3amimm i

P i 0cobH, ITociyra i3 CTaHAAPTHOTO TIPHEHAHHS
A0 CNCKTPHHIHIX Mepexk J1o 16 kBr, Tlocayra napametpusauii mivmibHukis mudepeniiiopani 3a
obmikom yacy, ITociayru 3s"s3ky Vkprenexom (inTepHer, 38’130k, KKE), Tpaiidn(inrepHer),
Tenemict(IP-aapeca), Jlaiip, Posr YBaHHS BY3J1a06iKy, Poan. YBAHHS Ta TUIOMOY BaHHS
By37a 061Ky (TpHasHoro g0 1000 B) abo iforo wactumy 3 TIPOBE/ICHHAM TEXHIUHOI TTEPeBipKH
npaBHIbHOCTE poboTH 3acofy o6MiKy 33 iHILHATHBOIO 3aMOBHHMKA (1 Byson obmky (1
JiIbHAK)), Texuiune 06cayroByBaHHs OZHO(GAIHIX POIPAXYHKOBHX CJICKTPOHHHX 3aC00iB
enektpoeeprii(locnopipka  niwwbHnkin),  Texwiuse  obciyrosysanms TpHpazHIX
JIBOHANPARJICHHX 6araToTapu}HHX PO3PAXYHKOBHX €ICKTPOHHIHX 3ac06iB 06Ky aKTHBHOI Ta
PEAKTHBHOI €JICKTPOeHeprii Kiracom Tourocti 0,2 - 1,0 (locrosipka JMFUIBHUKIB), VIaWITy BaHusg
PO3PaXyHKOBOTO By3.1a 061Ky (BO) enekrpoeHeprii enekipoyctanosok (EV) notysmictio 10 16
KBT, VamryBaHHs po3paxyHKOBOIO TpH)a3HOTO By3a 06.TiKy

eaekrpocHeprii (BO)enekrpoyctanosok (EY) notyxkuictio nosax 16 kBT 10 65 kBr HANpYToio
A0 1000B, peMOHT TepMiHANiB BHKOHABMMX IYHKTiB, BUTDATH, IOB’S3aHi 3 30BHIIHIM

OCBITIICHHIM M. JIHiTpo (eneKTpOCHEpTis)

0

I 10 CIIEKTP TpH(

CIIEKTp Ha

p Janii Y. tepenmifioani 3a obmikom wacy, ITocayrn 38"s3ky Vkpremekom
(inreprer, ap’s30k, KKE), Tpaiia(inreprer), Tenemicr(IP-anpeca), Jlaii, Posnnombysanms wysna
06iKy, PosruiombyBanus Ta ruioMGyBaHHa By3ia 06Ky (tpudaznoro 0 1000 B) abo iioro uactimm 3
TIPOBC/ICHHAM TEXHIYHOT MEPEBiPKH MPABHILHOCTI po6oTH 3ac06y 06Ky 3a iHILATHBOIO 3aMOBHHKA (1
By30n o6niky (1 mumbnin)), Texuiune obciyrosybanns b po3paxy CIICKTP
3ac06iB  eJIeKTp prii(l ip mvwibHuKiB),  Texwiume — obciyrosysanns  TpHasinix
JIeHHX GaraToT PO3PAXYHKOBHX €JICKTPOHHHX 3ac00iB 00Ky aKTHBHOT Ta PeaKTHBHOT
elieK prii. K1acom ToyHocTi 0,2 - 1,0 (TocnoBipKa JiMHIBHHKIB), VIamTyBaHHS PO3PaxyHKOBOIO
By3na o6y (BO) enekipoerieprii esiextpoycranobok (EV) noTysxkHicTio o 16 kBr, Viawrrysanms
PO3PaXYHKOBOTO TpH(Pa3HOrO By3/1a 06Ky
eiekTpoeteprii (BO)esekrpoycratosok (EY) noryxkHicTio noHa 16 KBt 10 65 kBt Hanpyroio jio 1000B,
PEMOHT TCPMiHATIB BHKOHABMMX ITYHKTiB, BHTPATH, MOB'S3aHi 3 30BHIHIM OCBITJICHHSM M. Juinpo
(eneKkTpocHepris)

Jupexrop
KIT « MicbKCBITION

M. 1O. Ciuosuii




