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Beryn.

VY cydyacHOMY CBITI1 KOJITHE BUPOOHHUIITBO HE 00X0UTHCA O€3 enekTpoeHeprii. Bono
HeoOX1aHe JIsi poOOTH TEXHIKHM, 0OJaJHAHHS Ta CTBOPEHHS KOM(OPTHUX yMOB. Pusmk
MOKEXK1 Ha MIJCTAaHUIAX HE HACTUIBKUA BEIUKUMN, ajle MOKIIMBI HACIIJIKU MOXKEX1 MOXYTb
Oyt katacTpodiyHuMHU. I[loxkekl Ha MIICTAHUIAX MOXYTh CEPUO3HO BIUIMHYTH Ha
€HEPronocTayaHHsl CIOXKMBA4YiB 1 JOXOAH MEPEXKEBOTO MiANPUEMCTBA 1 HOr0 aKTUBH.
Takox mMmoxexi MOXYTh CTBOPUTH 3arpo3y INEpCOHaly, aBapiMHUX Opuran, 1 JOJIsaM
BUIAJKOBO ONUHUJIMCS 100JK3y. PO3yMIHHS MOXIJIMBOCTI BHUHUKHEHHS TOXEXKI,
NPUAHSTTS BIAMOBITHUX TMPOTHIOKEKHUX 3aXOMIB, JIO3BOJSIOTh 3HHM3UTH PHU3HMK IX
YTBOPEHHS 1 TOM'SKIIIUTH HACIIJIKU TOXEXKI Ta € OJHUMHU 3 KIHOYOBUX (HaKTOPIB st
NPOEKTYBAaHHS 1 €KCIUTyaTallli HOBUX a00 ICHYIOYMX IM1JICTaHIIIMH.

Jlns 3abe3neueHHs BiAJgaJeHUX OO0'€KTiB (paloHIB, CUT1) Bii OCHOBHHX MEpPEXK
HEOOX1IHO BUKOPUCTOBYBATH TPAHC(POPMATOPHI MiICTAHIIII.

OCHOBHHI CITUCOK TaKUX 00'€KTIB:

¢ KOMIUIEKCH 3 CUIbCHKHUM T'OCTIOJaPCTBOM;
o OymiBenbHI MalJJaHYNKH;

e 3ANI3HUIL,

e METPOIOIITEHH;

e IIIAXTH, JAYHI CEJHILA.

Enepretuka Azep0Oaiikanchkoi PecryOiiku Ha TpoTsI31 BCi€l iIcTOPii € AMHAMIYHO
PO3BHBAETHCS TATY3310 1 Ipae JOMIHYIOUY POJIb B MIBJACHHO-KaBKa3bKOMY PET10HI.

ITix kepiBHUIITBOM 3arajlIbHOHApOIHOTO Jifaepa AzepOaifkany I'efinapa AnieBa Ha
nodatky 90-X poKiB BIajgoCs 3yMUHUTH PYHHIBHI MPOLIECH y BCIX Taly3sX €KOHOMIKH, B
TOMY YHCIII B 1i EHEPTeTUIHOMY CEKTOPi, a TIOTIM 1HIIIFOBATH BIHOBJCHHS 1 OYIIBHUIITBO
HOBUX  TCHEPYIOYHMX  IOTYKHOCTEH, BHCOKOBOJBTHHMX  ITJICTAHIIIK 1  JIHIA
€JICKTpOIepeiayl.

Jlanuit  mepioxg XapaKTEpPU3YEThCS OCOONMBUM TIAHECEHHSM y PO3BUTKY
€JIEKTPOCHEPTreTUYHOI Taimy3l. EnexTpoeHepreTudHoi ramysi, mopsa 3 HagdTOrazoBOIO
rajxy3310, HaJeXuTh MPOBIIHA POJb B eKOHOMIMI A3epOaiimkanchkoi PecriyOmiku. Bona

3aiiMae TakoX BaXJIMBE MICIIE B COLIalbHIN iHPpacTpykTypi. o TenepimHboro yacy Ha
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TepuTopii AzepOaiij’KaHy HeMae HACEJIEHUX IYHKTIB, SIKI HE MAalwTh JOCTyNny MO
€JEKTPOCHEPTii, 1 EJEKTPOEHEprisi € HaWOUIbIl BUKOPUCTOBYBAHUM EHEPTreTUUHUM
JKEPEJIOM JIJIsl HacEJICHHS 1 00'€KTIB €EKOHOMIKH.

PO3BUTOK eHepreTuku 3aBXkAu OyJ0 OJAHUM 3 MPIOPUTETHUX HANPSIMIB
€KOHOMIYHOI 1 COI[laJIbHOI MOJITUKU JEepKaBH, 1 3 OHOKETy Jep’KaBU MOCTINHHO
BUJIUTSIACS IOCTATHI KOIITH JJIE TEXHIYHOTO OOCIYroBYBaHHs 1 OYyJIBHHUIITBA 00'€KTIB
CHEePTeTUKH.

Cnig 3a3HaUMTH JESK1 BEJIMKI IPOEKTH, K1 OYJIM peai3oBaHl B OCTaHHI POKH.

B cydacHux enekTpoMepekax JyXKe YacTO TPaIUISIoThCsS Tepenajd Hampyr,
YHUKHYTH [[HOTO JIOMOMAaraloTh TPaHC(OPMATOPHI MiICTaHIIil, 10 CKIaay SKHX BXOISAThH
OpUCTPOT yNpaBIiHHA 1 po3noainy Hanpyru. [ligcranuii OyBaOTh MIABUILIYIOTH (CITyKaTh
JUTSI TTJIBUILIEHHS HANPYTH) 1 3HIKYIOTH (CIIyXaTh JJI1 3MEHIICHHS BX1IHO1 HAIIPYTH ).

TpancdopmaTopHi MiACTaHIII TAKOX CHJIBHO PO3PI3HAIOTHCS MO KOHCTPYKIIi B
3QJIKHOCTI BiJI BUMOT 1 MICIIS €KCILTyaTaIlii.

[TinknroueHHs TpaHCPOPMATOPHUX MICTAHININ 3M1MCHIOETHCS PI3BHUMU CITOCOOAMU:
NPOXIAHUM, BY3JOBHUM, BIAralyXyBasibHI, TynukoBuM. CaMm BBeIEHHS MOxke OyTH
MOBITPSIHUM 200 KaOeTbHUM.

I[Ipu mnpoekTyBaHHI TpaHchHOPMATOPHOI MiJACTaHIi HEOOXITHO MiIOUpaTH
oOnaHaHHS M1 33JjaHy HaBAaHTAXEHHS CIIUPAIOYUCh HA BUMOTY TE€XHIUHOTO 3aBIaHHS Ta
HOPMATHBHY JTOKyMEHTaIlito. HaBaHTa)keHHS HEOOXITHO pO3paxOBYBaTH 3 3alacoM 1 3
ypaxyBaHHSIM HECHPHUSATIMBHX YMOB, OO0 YHUKHYTH Helepea0adeHuX aBapii i BUXOIY 3
OyIyIOTh ITiICTAHIIII.

EnekTpuuHOl MiACTAHINIEI0 HA3WBAIOTh EJIEKTPOYCTAHOBKY, IO CIYXHUTh JUIs
MIEPETBOPEHHS 1 pO3MOJLTY €NEKTPOCHEPTIi 1 CKIaaaeThes 3 TpaHCHOpMaTOpiB ab0 THIINX
MEPETBOPIOBAYIB  €HEPTii, PO3MOAUIBHOTO TMPUCTPOID, TMPUCTPOIO  YMPaABIIHHA 1
JOTIOMIKHUX CTIOPY/I.

3amexno Big (yHKIii BoHM Ha3uBawOThCA TpaHchopmatopuumu (TII) abo
npeociTHiMu (I1I1). ITincTanmito HazuBaroTh kKomrekTHOi - KTII (KIIIT) - mpu mocrasiii
TpaHcopMaropiB (MepeTBOPIOBaviB), LIUTA HU3bKOI HANPYrd Ta IHIIUX E€JIEMEHTIB B

310paHOMY BUIJIsi/I1 200 B Bi31, MOBHICTIO MIATOTOBICHOMY JIJIsl 301pKH.

ApK.
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Enextpuuni mifctaHmii cioyxaTh i HPUHOMY, TEPETBOPEHHS 1 PO3MOALTY
€JIEKTPOEHEPrii, BAKOHYIOTHCS Ha BCl M1a0J1 HAIPYTH, MOXYTh OyTH MIABUILYIOTH SIKIIO
3HAXOAThCS B Oe3mocepe/Hid OJU3bKOCTI BIJ €JIEKTPOCTAHLIN 1 MEepeTBOPATH I
nepefadl BiJi HUX B MEPEKY €JIEKTPOEHEprio OuIbIl BHCOKOI Hampyru) ado
3HIDKYBUIPHUMH (O HUX HAJICKHUTh MEPEeBakKHA KUIBKICTh TMIACTAHIIN, BIA SKUX
3MIMCHIOETHCS €JIEKTPONIOCTAYaHHS CIIOKUBAYIB).

[Ipy3HayeHHs, TMOTYKHICTb 1 PIBHI HAmpyrd €JIEKTPUYHOI  MIACTAHIIT
BHU3HAYAIOTBCS CXEMOIO0 1 KOH(QIrypali€o eNeKTpUYHOI Mepexi, B sKii BOHA
eKCIUTYaTy€eThCS,  XapaKTepOM 1  HABAaHTAKEHHSMU  TPUETHAHUX  CIIOKHBAYiB
EJIEKTPOEHEPTi.

Po3p13HS10Th B OCHOBHOMY TaKi BUAM €IEKTPUUHUX IT1]ICTaHIIIH:

e TYNHUKOBI (KIHIIEBI);

e BIATANYXXyBaJbHI, NPUETHAHI A0 MPOXOASITH mo0au3y I1JI;

e TMPOMDKHI, CIIY>KOOBII1 JIJIs1 XapUyBaHHSI CBOIX CIIOKHBAYIB;

e TpaH3uTHI (y BENUKIHA KUIBKOCTI BHMAAKIB - BY3JIOBi), MIpH3HAYEH] HE TUIBKU JJIS
XapuyBaHHS CIIOKHBadiB, aje 1 Ui Tepefadi MOTOKIB IMOTY)XKHOCTI B CYMDKHI
MepexXi CBOET Ta CYCIHIX EHEPTOCUCTEM;

e TIEPETBOPIOIOYI - [JIs TIepefadl 1 TPUHOMY EJIEKTPUYHOI TIOTYXKHOCTI Ha
MOCTIHHOMY CTPYMi;

e TATOBI - IJIsl XapUyBaHHS €JICKTPOTATH MEPEK.

KOHCTpYKTHBHO pO3MOAUIBHI MPHUCTPOi  EJMEKTPUYHUX IIJACTAHIIN MOXYTh
BUKOHYBAaTHUCS BIIKpUTUMH (OCHOBHE OOJaHAHHS PO3TAIIOBYETHCA HA BIAKPUTOMY
nmoBITpi) ab0 3aKpUTUMHU (B MICBKMX YMOBaX, B MICISIX 3 HE3aJOBUIBHUMH YMOBaMH
HABKOJIUITHROTO CEPEIOBUINA), IO CBOIM BiJOMYOI HAJIEKHOCTI MiACTAHIIT Mepe0yBaloTh
y BiIaHHI €HEprocucTeM ab0o MPOMUCIOBUX Ta IHITUX CIIOKUBAYIB €JIEKTPOCHEPTIi.

3a0e3nedeHHsT TOXKEKHO1 Oesmeku, eexTtuBHA OOpoTHOAa 3 TMOXKEKaMH Oymu 1
3QIMIIAIOTHCS BAaYKJIMBUMH JEP)KaBHUMH 3ajadamMu. ToMy oprasizaiiiiHi 1 TeXHIidHi
pitieHHss B 00JaCTi MPOTUIIOKEKHOTO 3aXUCTy MIANPHEMCTB, YCTAHOB Ta OpraHi3aIii
pi3HUX (OPM BIACHOCTI MOBHHHI BIIMOBIAATH CY4aCHUM MacIiTabam 1 TEMITy PO3BUTKY

HayKOBO-TE€XHIYHOTO MPOTrpecy

ApK.
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http://electricalschool.info/elstipod/1640-tjagovye-podstancii.html

I puxnaam moxex:

- 09 kBitHA 2020 poky B MicTi bosipiii KuiBcbkoi 0651acti ctaBcsi MaciitabHa moXkexka Ha
enekTponiacTanuli. JKureni HaceneHoro myHKTy 3anumuincs 6e3 cBitia. [lomym's Oyno

BUJTHO 32 KUIbKa coTeHb MeTpiB. [loxkexa cranacs Ha miacTanuii "Ykp3amizHui".

- 07 munas 2018 poky BenMKa MOXKEXKa Ha EJIEKTPOIIJACTAHINT 3aJuIuB 0e3
enexktpoeHeprii 75% abonentiB CyBopoBchkoro paitony Opecu.. [loxkexxa BUHHMKIIA HA
enexrpomiactanuii (IIC 110/10) "Kpumceka", 1m0 TpU3BENIO A0 3aropsHHA
TpaHc(hOpMaTOpHOro Macia 06’ emoM 26M% camoro Tpancdopmaropa. Ilnoma noxexi

ckiana 50 MeTpiB KBaJpaTHUX.

- 14 OGepesns 2020 poxky y 00:30 B micti XepCOH BHHHUKIA TMOXKEXKa JIBOX
TpaHCPOpMaTOpHiX miaCranmii. JlikBimoBaHo nmoxexy B 2:07 Ha 3aranpHid muiomi 30
kB.M. [lpu upomy BigkmtoueHi 123 Tpanchopmaropui mincranmii 10 / 0,4 xB

[TiBHiyHOTO PEM.

ApK.
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- 27 mucromaga 2019 o 21:26 B IlleBueHKIBCbKOMY paiioHI Ha
enextponiactanuii «uinpo - ouwbac 330» 3aropicsa TtpanchopmaTtop. Ha momiro
npulOynan 30 MokexxXHUX 1 7 MOXKEKHO-PATYBAIBHUX aBTOMOOLIeH. Y TpaHcdopmaropi

3aitasuiocs 300 miTpiB Macia. PATyBadbHUKH JIOKATI3yBajd MOKEXKY 32 JOTOMOTOIO MIHH.

Mera Ta 3agadi poOoTH: aHAT3 1IOM0 3a0e3MedYeHHs IMOXKEKHOT Oe3neKH
eNeKTpuYHO1 mifncTaHmii «Auiara Baxim» M. Xupnanan PecmyOmika AszepOaiimxkan. 3
I[I€F0 METOIO0 B poOOTI OyiaM MOCTaBJeH1 HACTYMHI 3aJladi: MPOBECTH aHaJi3 MOXKEKHOI
HeOe3nekn 00’€KTy, po3paxyBaTH CHJIM Ta 3acoOM I TaciHHS WMOBIPHOI IMOXKEXKI,
BU3HAYUTH MPOMUIAKTHYHI 3aX0IW MOAO0 3a0e3NMeUCHHS ITOKEKHOI Oe3neku 00’ €KTYy,
BU3HAYUTH BHUMOTH 3 OXOPOHH IIpami 0COOOBOTO CKIIATy IOXKEKHO-PITYBATBHUX

MIAPO3ILUTIB ITiT Yac TaCiHHS MOXKEXKI.

ApK.
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1. AHAJII3 TOXKEKHOI HEBE3IIEKHU OB’EKTY.
1.1. XapakrepucTuka 00’€kra

Enextpuuna mepeka AszepOaiipkaHy Mae CKIAgHY CXEMy, IO CKIAJa€eThCs 3
JEKUIbKOX COT MIACTaHUIN 1 JIIHIN eJeKTpoIepeaayl pi3HUX piBHIB HANPyTrd, NOB'I3aHUX
MDK CO0OI0 1 JII0Th CHIJIbHO. YMOBHO €JIEKTpUYHA Mepexka po3AlIieHa Ha TPU YaCTHUHU:
CUCTEMOYTBOPIOIOYA, SIKA )KUBUTH 1 PO3MOALIEHA MEPEXKI.

CucteMOyTBOpIOIOUAa MEpEeXKy BKJIOUAOTh B cebe MmiacTaHIli Ta JIiHil
enexktponepenaui Hamnpyrowo 110, 220, 330 1 500 kB, mo xuButh mepexy -110 kB,
posnoauibHa Mepexa - 0,4, 6, 10, 35 kB.

VY Benenni BAT "A3zepenepku" 3HaXonaThCsl MDKACPKaBHI JIiHIT eJIeKTpornepeaayl,
CHUCTEMOYTBOPIOIOYA, KA JKUBUTH 1 PO3MO/IIIEHA MEPEKi.

CucrteMoyTBOpIOIOYa Mepeky A3epOailKaHChKOiI CHEPrOCUCTEMH BKITIOUAE B ceOe
HACTYIHI MiJICTAHIIIT Ta JIiHIT eeKTporepeaay:

500 xi10BOIBT: 2 MIACTAHII, 3aTAILHOIO MOTYXHICTIO - 2100 MBA;

330 kUTOBOMBT - 7 MiJICTAHIIIH, 3arajJbHOI0 MOTYXHICTIO - 3870 MBA;

220 xioBOJABT - 10 mijcTaHIIii, 3araJpHO0 MOTYXHICTIO - 3616 MBA;

110 xinoBoasT - 140 migcTaHIlii, 3araJpHOI0 MOTYXXHICTIO - 6283 MBA;

35 kU10BOJIBT - 379 miACcTaHIIIN, 3aradbHOI0 MOTYXHICTIO - 2130 MBA

e mincranmii: "Anmepon-500 kB", "Camyx-500 kB" "Armkabeni-330", "Armam-
330",

"Akcrada-330 kB", "I'samka-330 kB", "Imimuni-330 kB", "Amma-330 kB",

e "Xauma3z-330 kB", "AmmrominieBuii 3aBoa-330 kB", "Axcy-220 kB", "'abana-
220 kB",

"T'oBcan-220", "Hizami-220 xB", "Macamnu-220 kB", "Mymsir-220 kB",

"Canraugan-220 kB", "Cana I'opmraru-220 kB", "Xupnamnan 220 kB", "Canesu -220
kB" 1 140 migcranmiii 110 xB;

XupnanaHckash TIJACTAHINS CUCTEMHOTO 3HaueHHs, ska Ha 60% 3abesneuye
enekTpoeHepricro baky i AOIIEpOHCHKHIA MIBOCTPIB, a TAKOXK KXUBUTH OUIBITY YaCTUHY
MEHIII TOTY)KHUX MIACTaHIIN cTtonuill. XupAadaHCKas MiACTaHIlg Oyna moOyaoBaHa B

Xupnanani B 1953 poui. PoOoTu 1o ii oHOBIIEHHIO po3paxoBaHa Ha niepiof 10 2022 poky,
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Kl HAI[UIeHI Ha 3MEHIIEHHS BTpaT, 3HWXKEHHS pPU3UKY aBapid 1 3a0e3meyeHHs
3pOCTalO4oro MOMUTY Ha eliekTpoeHeprito B baky. Y Tomy uwmcii cTabUIbHICTH
€HEpronocTayaHHsi CTOJUII 1 MIBOCTpoBa OyzAe 3aiekaTd BiJg poOOTH IHTETPOBAHOI B
€IUHY Mepexy nucneTrdepcbkoi cucreMu SCADA 3 nUCTaHIIMHUM yIpaBIiHHSM, SIKOIO
Oyne ocHamiena miactanisi. [Iponec ycranoBku SCADA pobirae KiHIS B MOTOYOHMY
poTII.

OCHOBHUMH JIKEpenaMHu €JeKTpUYHOI eHeprii Micra XupAalaH € MiACTaHIli
«Xuppanan» 1 «Amiara Baxin», 3 TpoayKTUBHOIO moTyxHicTio B 220/110/35/10 1
110/35/10 KBT BinnoBiznHO, AK1 3a0€3M€YO0Th €JIEKTPUUHOIO eHeprieto 20 TPOMUCTOBUX
MIANPUEMCTB, TUTSYl CaJIH 1 KOJIU, JIKAPHI 1 TOJIKIIHIKH.

Jlo ckmamy enexktpuyHoi miactaHiii «Aumiara Baxig» M. XuppanaH ska
po3TalioBaHa MMiBASHHO-3aX1IHIM YacTHHI MiCTa BKJIFOYCH1 HACTYITHI €JIEMCHTH:

o Cunogi Tpanchopmartopu.

o IlpucTpoi ynpaBiiHHS Ta pO3MOALTY HAIIPYTH.

o JlomoMixHi neTaii 1 KOHCTPYKITII.

o AnMiHICTpaTUBHUN OYIIBIA Yy SKOMY pPO3MIIICHHI TPUMIIICHHS 3a PI3HUM

ITLOBUM MPU3HAYCHHSIM.

Kiacudikarriss e1eKTpoyCcTaHOBOK 3IIMCHIOETHCS 3 YpaxyBaHHSIM BUPOOJIECHOT HUMH
pobotu. BoHM AinAThCS Ha JIBa KJIacH:

1. IlipBuIIYyIOTH;
2. TloHmxyroui.

[epmri cmy»aTh aJis MABUIIEHHS HANpPyru. TpaHcGopMaTop Takoi MiICTaHIII Mae
NMEepPBUHHY OOMOTKY 3 MEHIIOI KUIBKICTIO BUTKIB, HDX y BTOpHHHIN. [loHMXKytodi
MiACTaHIi BUKOPUCTOBYIOTHCS B pa3i MOTpeOM 3MEHIICHHS BXiMHOI Hampyru. Y HHX
BUKOPUCTOBYIOTHCA TpaHC(hopMaTOpH, y SKUX KUIBKICTh BHUTKIB TMEPBHHHOI OOMOTKHU
OinpIe, HXK Y BTOPUHHIMN.

['onoBHMIT BXim 1 aBTOMOOLIRHUYN B’i31 HAa TEPUTOPIIO PO3MIMICHHWA 3 MIBIECHHO-
3aXiHIM dYacTUHU IMmiacTaHiii. HaBkomo mianmpueMcTBa, IO TEPUMETPY YKIaJCHE

ac(asibTOBE MOKPUTTS 3 O3€JICHEHHSAM HaBKOJIUIIHBOI Ta BHYTPINIHbOI TEPUTOPIi.
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Ha Teputopii mijgcraniiii po3ramoBaHa Oy/iBIIsS SIKI BITHOCUTCS O 2-TO CTYHEHS
BOTHECTIMKOCTI. HallOunbuM 3a po3MipaMu € aAMIHICTPaTUBHUI KOPIYC.

Pexxum poboTu miinmpueMcTBa € 1UI0J000BUM 31 3MIHAMU KOKHOTO JTHS THXKJICHS,
TPUBAIICTh 3MIHU 24-U TOJIUH,KUIBKICTH POOOYHX AHIB — 365 y pik.

[IpomucnioBa 30Ha miacTaHuii 3a0e3nedyeHa JoporaMu 3 ac(ajbTOBUM HOKPUTTAM,
sKe 3a0e3neuye i i3] MOKEeKHUX aBTOMOOUTIB 0 CUJIOBUX TpaHC()OPMATOPIB Ta BUI3TY
Ha 30BHIILIHI JOPOTH.

[IpoTumnoxexHe BOJONOCTaYaHHA TMPOKIAAEHO TMiJ 3eMJIel0 3 HEOOXIJHOIO
KUIBKICTIO KOJIOJA31B Jyuisi oOcimyroByBaHHsA. EHepreTuunuii 00'ekT 3a0e3nedyeHuit
HEOOXITHOIO KUIBKICTIO BOAM JUIS MOXEXKOraciHHsA. Mepexi MPOTUIIOKEKHOTO
BOJIONIOCTOYAHHSI 3a0e3reyeHl MOTpiIOHOM 3a HOpMaMM BUTpPATy Ta Halip BOJIU.
[lepenbavyeni Ha miacTaHIli HAcOCH, SKI TIABUIIYIOTH THUCK Yy MEpeXi Ha Il
MO’KEXKOTaCIHHSI.

Meperxa 30BHIIIHBOTO BOJOINOCTAYaHHS KUTbIEBa, JaiameTpoM 150 MM, Ha sKii
yJIAIITOBAaHO 3 TOKEKHUX TiApaHTH. THUCK BOJOHAIMIPHOI Mepexi 3 aTM.,BUTpaTH BOJH
20 n/c. Jlnms moskexkoraciHHs Ha MiJACTaHIIi mependadyeHo JBa MOXKESKHUN pe3epBypH 0
SIKOTO BJIAIITOBAaHUM MMiA'I3a4 3 MalilaHunkamu (Tiipcamu) po3mipamu He meHme 12 x 12
M JIJI BCTAHOBJICHHSI TTOXKEKHO-PSITYBAJIBHOTO aBTOMOO1ITIB.

AnMinictpatuBHi OymiBai Il ctymeHio BorHectiiikocTi. CTIHM Ta TMEPErOpOIKH
BUKOHEHI 3 Ieri ToBIIMHOW S500MM 250 MM # 120 mM., mepekpuTTss moOyTOBHUX
PUMIIIEHb MOHOJIITHE 3a11300€TOHHE, TIepeMUYKH 301pHI1 3a11300€TOHH1, TIOJIU OCTOHHI,
, BIKOHHI OJIOKM ITaCTHKOBIi, ABEpl JepeB'sHi, MitajeBi. BHyTpimHe 03100F0BaHHS

nependayeHa MTyKaTypKa CTiH Ta MePeropooK 3 HACTYITHUM MohapOyBaHHIM.
1.2. AHaJui3 noxexHoi He0e3nmeKu 00’ €KTy

[Tokexxi Ha MIACTAHINSIX MOXYTh CTAaTH TPUYUHOIO CEPHO3HUX HACTIIKIB -
MOPYIICHHS €JIEKTPOIMOCTAYaHHsI, 3arp03a KUTTIO MEPCOHAITY, EKOHOMIYHI BTpAaTH Yepes
MPOCTIiN MTPOMUCIIOBUX MIATPUEMCTB, SIKi OyTyTh TT030aBIICH] €EKTPUYHOT €Heprii 1 T. .

3 oraaay Ha 1€ Ay)XE BaXKIMBO CTEXKUTH 3a THUM, 00 Ha MIACTAHIIIAX

3a0e3reuyBaBcsl HEOOXIAHMN  pIBEHb MOXKEXKHOI Oe3mexku. ['paMoTHa  OIlIHKA
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MOJKJIMBOCTEH BUHUKHEHHS TMOXKEXK, MPUHHATTS HEOOXITHUX MPOTUIMOKEKHUX 3aXOJiB,
JOTIOMOKYTbh 3HU3UTH PU3UK iX YTBOPEHHS 1 3HU3UTHU HETATUBHI HACIIAKH MOXKex1. Tomy
KaTeropisg MOXEXKHOI HeOe3NeKu TpaHCHOPMATOPHUX NIACTAHIINA 1 ii BU3HAYEHHS €
KIIFOYOBUM (DAaKTOPOM MPU MPOEKTYBaHHI 1 €KCIUTyaTallii MiJCTaHIIIH.

Po3paxyHOK  MOXKEXHOi  KaTeropii  J0O3BOJUTh  1HXEHEpaM-po3poOHHKaM
3a37ayieriib BU3HAYUTH BIAMOBIIHI 3aXOJHU MPOTHUIOKEKHOTO 3aXHCTY, SKI 3MOXKYTb
rapaHTyBaTU HEOOXITHUHN pPIBEHb 3aXUCTY.

Sk 1 Oynp-Ka 1HIIa KaTeropis BUPOOHUIITBA 32 MOKEKHOK HEOE3MeKo0, KaTeropii
JUTSL TIJICTAHI[IA BU3HAYAIOTHCS BUXOAUM 3 (DAKTOPIB, sIKI O€3MocepeIHbO BIIMBAIOTH Ha
MOJKJTMBICTh BHHUKHEHHSI TI0KEXK1 1 CIPUSIOTH 3aiiMaHHS.

B wminomy icHye Oarato TumiB 1 (akTopiB, IO BHKJIMKAIOTh MMOXEXl Ha
MACTAHIIAX.

Tunu mnoxkex 3anexarh Bl BUKOPUCTOBYBAHOTO OOJaJHAHHS Ta amapaTHUX
OPUCTPOIB, BCTAHOBJICHUX HA KOHKPETHIN MiICTAHIII].

[Ipu moxexkax B €JIEKTPOYCTAHOBKAaX y BEJIMKHX KUIBKOCTSIX YTBOPIOIOTHCS TaKi
oTpyiHi peuoBuHH, sik okuc CO 1 nBookuc CO: Byriero, xjaopuctuii Bojgenb HCI |
mianictuit BogeHs HCN, cipkoBonens HaS, amiak NHs, okcunn azoty NO2. KonnenTpartis
ia"icToro BoaHI0 6inbme 3000 MinbifOHHMX YacTOK (MJIH 1) BUKIMKAa€ MUTTEBY CMEPTh
MOAVHU. BrauxaHHS OpoOTAroM  JEKUIBKOX XBWJIMH — CIPKOBOAHIO, SIKIIO  HMOro
KOHILIeHTpallis nepesuurye 0,5%, Takoxx npu3Bee 10 JETAIbHOTO pe3ynbraty. Te x came
MO’KHa CKa3aTu Ipo BCl MPOAYKTH 3 IEpepaxoBaHOro BHIle cnucky. [litoc 1o mporo:

- BIIKpUTHUI BOTOHbB 1 ICKpH;

HiIBUIIICHA TEMIIEPaTypa;

- MM 1 3HWKEHHS BUIUMOCTI;

3HHMXXCHA KOHHGHTpaHiH KHCHIO,

oOBaJIeHHsI KOHCTPYKITid, €JIeMEHTIB 00NMaHaHHs 1 Oy/iBeb; BUOYX.

I naiironoBHime - HeOe3MeKa ypaKEHHS EJIeKTPUYHUM CTPYMOM. 3araiom, B
Mepury 4epry, Moxexka Ha €JIeKTPOCHEPIeTUYHOMY OO0'€KTi, K 1 OyIb-SKUH IHIIWN
MOKekKa, HeOe3NMeUHHIA 1T JTIOANHY, SKUH Ha 1bOMY 00'€KTi 3HAXOAUTHCS, €BAKYIOETHCS

3 HHOTO ab0 racuTh. A BXKE€ MOTIM MOXHA FOBOPUTH MPO CKIAAHICTH 1 CHEUUPIYHICTD
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raciHHs B €JEKTPOYCTAaHOBKAX, IIBUIKOMY MOIIKMPEHHI MOXKEXK] 110 PI3HOIO YCTATKyBaHHS
1 MaTepiajiB, BisSJIOBI BIAKITIOUEHHS,

byB npoBeenHHu# aHaNi3 CTATUCTUYHUX JAHUX MPO MPUYNHA BUHUKHEHHS MOXKEK
B €JIEKTpOyCTaHOBKax: 43,3% 3aragpHOrO 4Mcia MOXKEXK B €JIEKTPOYCTAHOBKAX BHUHHUKAE
BiJl KOPOTKUX 3aMUKaHb, 33,5% - BiJ MeperpiBy roprouux marepiajiiB 1 MPEeAMETIB, LIO0
3HAXOATHCS TOOJIU3Y BiJl CTOPOHHIX JHKEpeJl Temia (Hampukiaj, eJIeKTpOHArpiBaIbHUX
npwiaais), 12% - Bin mepeBaHTa)K€HHs MPOBOJIB, KabeliB, OOMOTOK €JEKTPOMAIIUH 1
anaparis, 3,5% - BiJ ICKpIHHS 1 e€deKTpu4HOi Ayru, 3% - BiJ HarpiBaHHS OyAiBEIbHUX
KOHCTPYKIII Mpu BUHECEHH1 (Tepexonl) 3 HUX enekTpuuyHux KkaOeniB. IlpencraBiena
CTaTHCTHKA HAOYHO MIiJIKPECTIOE /1B OCHOBHI NMPUYUHU MOXKEXK: TEXHOJIOTIYHI aBapii 1
HEIOTPUMaHHS MPaBUJI MPOTUIIOKEKHOTO PEKUMY. SIKIIO BIIKMHYTH €IWHI Ui BCIX
npaBuiIa MOXKEXKHOI OE3MEeKH, TO BUXOUTh, M0 3a0e3MeueHHs] TEXHOJIOTI9HOT Oe3MeKn Ha
€JIEKTPOCHEPTETUIHOMY 00'€KTi O€3MmocepeTHRO TMOB'SI3aHO 3 MOKEKHOI0 0E3MEeKOIO.

Hanpuknan, mnpu KOPOTKOMY 3aMHUKaHHI BiqOYBa€eThCS HEKOHTPOJIHOBaHE
3pOCTaHHS CHJIM CTPYMY B 3B'A3KY 3 MaJIHHIM OMOPY Ha OKPEMHUX AUISHKAX JIAHIIOTa, 110
3'SIBUTUCS TIPU 3'€THAHHI CTPYMOBEIYUYHX IMPOBITHUKIB MK C000I0 a00 3 3a3eMJICHUMHU
o0'ektamu. 3ragyeMo 3akoH JIxoyins-JIeHia, 38B0UMMO 3HaYEHHSI CUJIM CTPYMY B KBaJpaT
1 OTPUMYEMO TEIUIOBUN e(eKT, KUl MPU3BOAUTH 10 3arOpsiHHS BCHOT'O YOTO 3aBTOIHO,
nopy4 posaramoBanoro. [Ipu BunukHeHH1 K3 Ha 00'€KTi TOBMHHA CIIPAIIOBATH peleHHUN
3aXHCT, 1 aBTOMAaTUKA 3HIME HAMpyTy 3 3aMKHYTOrO JUISHKAX JAHIIOra. TakuMm 4uHOM,
3a0€3IMeUeHHsI MMOXKEXKHO1 0e3MeKH BiI0YBAEThCS 3a paXyHOK BUKOPHUCTAHHS CHEIiaTbHUX
TeXHOJIOTTYHUX cucTeM. OHAK, IIUIKOM MOXJIMBA CHUTYyaIlisd, KOJW aBTOMAaTHKa HeE
copamoe. Ile moxke OyTtu moB'si3aHo 3 OaraThbMa NpPUYUHAMHU: HEMPABWIBHHI BHUOIp
YCTaHOBOK, BEJIMKE TIEPEXITHUHN OIip KOHTAKTIB, HECIIPABHOCTI peJie Ta iHIIle, 1HIIIE.

[lounemMo 3 3arajbHOTO YSBIEHHS NPO BUHUKHEHHS IOXEX1 HAa MEpPEKEBOMY
eHepreTndyHoMy 00'ekTi. [IpuumHN MU BXe po3msiHYM. Temep 3BepHEMOCS 0 MICIb
MOJKJIMBOTO BUHUKHEHHS TTOXKEXKI.

Enextpuuni xabeni mijg HAIPYror, 3 TOPIOYOIO 130JISII€I0 1 000JIOHKOK MOXKYTh
OyTH TOJOBHOIO HEOE3MEeKOI, TOMY IO BOHHM SBISIOTH COOOI0 KOMOIHAIIIO NMPUYHUHH

BUHUKHEHHS ICKpM 1 JKepena 3amajeHHsA. SK MpaBWiio, Ha MiACTaHIi KaOenbHE
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rocrloJIapCTBO PO3TAlllOBaHE B CHEHIAJbHUX CHOpYyJdaxX - KaOelbHUX MijBajiax,
HaITiBIIOBEpXaX, TYHENAX 1 TpaHmesnx. [lojkeka B TaKUX CIOPYAaX MOXKE IMONTUPIOBATHCS
IyXKe 1 Ay’Ke MIBUAKO.

OnHiel0 3 OCHOBHHMX HeOE3IeK, IO BHUKJIMKAIOTH ITOXKEKI HaA ITIACTAHIIAX €,
MaOyTh, EIEKTPUUHI KabeJl il Hampyrol, MaloTh roptouy 13oisiito. Hebe3neka B Tomy,
10 BOHU MOEJHYIOTh B cOO1 BiJipa3dy 1 NPUUYMHY MOXKEXKI, 1 JPKepesno 3aiMaHHs. SKuio
kabeyb Oylie MONIIKOMKEHUH, TO MOXE BUIUIMTUCA JOCTATHIO KUIBKICTh TEIUla, SKOTO
Oyle IOCTaTHbO AJisi 3aliMaHHA OOOJIOHKHM KaOento. [307suis B CBOIO 4epry BIIMIHHO
rOpPUTh, TOMY MOKeXa OyJe TUIbKU pO3MaIOBaTUCS.

Came uepe3 Te, 10 MOXKEXK1 HA MIACTAHIIAX MOTEHI[IHHO CUJIBHO HEOE3IeuHi, 1
NOTPIOHO TPOBOJUTH PO3PAXYHOK TOKEKHOT KaTeropii. TiTbKH eKCIepT 3MOKe TOYHO
BU3HAUMTH, HA CKUIbKM HeOe3MeyHa Ta 4M 1HIIA MmigcTaHiis. Big Toro, siky kareropito i
NIPHUCBOSTH, 3AJICKUTh €PEKTUBHICTH MPOTUIIOKEIKHOTO 3aXHCTy. SIKIIO KaTeropis Oyjme
BHU3HAUCHA HE MPABUJIBHO, 3AIMINIUTLCSA PHU3HWK, 11O B pa3i aBapii 3aXMCHI CHCTEMHU 3i
CBOEIO 33J1a4€I0 HE TIPABJISITHCS.

Pusuk 3aropsHHS Ha MiJICTAHINIAX HE HACTUIBKU BEJIUKHH, aje MOXJIMBI HACTIIKU
MOXKeXk1 MOXYTh OyTu KatacTpodiunumu. [loxkexki Ha MiACTAHINIAX MOXYTb CEpPHO3HO
BIUIMHYTH Ha E€HEPronocTauyaHHs CIIOKHBAYiB 1 JOXOIU MEPEKEBOrO MIANPUEMCTBA 1
1oro akTuBU. TaKOoXK MOMXKEXK1 MOXKYTh CTBOPUTH 3arpo3y NMepcoHaTy, aBapiitHux Opuras, i
JIIOJISIM BHIAJKOBO ONMUHKIINCS MOOIHM3Y. PO3yMiHHS MOXJIMBOCTI BUHUKHEHHS TOXKEXKI,
OPUMHSTTS BIATOBIIHUX TMPOTUIOKEKHUX 3aXOMAIB, TO3BOJSIOTH 3HM3UTH PHU3HK 1X
YTBOPEHHS 1 TIOM'SIKIIUTH HACIIAKUA TMOXEXKI Ta € OJHUMH 3 KIIOYOBHX (DAKTOpIB s
MIPOCKTYBAaHHS 1 EKCIUTyaTaIlii HOBUX a00 ICHYIOYHMX ITiICTaHITIH.

[Ile Ourpmm HeOE3MEYHI MACIIOHAMOJHEHI Kabell Ta IHIIE MAacjIOHAIIOBHEHE
obnmagHanns. [loxkexxoHneOe3neka 00IalHAHHS 3 130JIA11€I0 TPaHCHOPMATOPHUM MacCjIoOM,
TaKOTO 5K TPaHC(HOPMATOPH, PEAKTOPU, BUMHUKAYI, TTOJIATAE B BEJIMKUX 00CITax TOPrOYOi
piAWHU, sKa MOXKE 3alMaTHCS NMPH TIOMIKO/DKEeHHI oOnamHaHHs. [IpoHMKHEHHS BOIM,
aBapisi OCHOBHOI 130JIAIlii, KOPOTKOTO 3aMHUKaHHS Ta TMONIKO/PKCHHS BHYTPINIHIX
MPUCTPOIB € OJHHUMH 3 TOJOBHUX NPUYUH BHYTPINIHBOTO ICKPIHHS B MIHEpPAJIbHOMY

130JIAIIIHHOMY Macii, K€ MOXK€ MPHUBECTH 0 MOKexki. Lle iICKpiHHS B CBOIO YEPTy MOXKE
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MPU3BECTU BUJIUICHHS ra3iB Mpo0O0r0, TaKUX K alleTUJIEH 1 BOJEHb. 3aJ€KHO BiJl THUILY
aBapili 1 ii TSDKKOCTI, Ta3d MOXYTb CTBOPUTH JOCTATHIM THUCK, 00 BUKJIMKATU
pyliHyBaHHs 0aka ab0 BHCOKOBOJIbTHHX BBOJIB TpaHchopmaropa. K TUIbKH
MOYMHAETHCA MOIIKOKEHHsI 0aka ab0 BBOJIIB, ICHYE BEJIMKa WMOBIPHICTh BUHUKHEHHS
noxxkexxi abo BuOyxy. BuOyx Moske 3aBaaTv 3Ha4HOI IIKOAU. B pe3ynbrari po3iuBiB
TpaHC(POPMATOPHOIO Macjia BOTOHb MOXE MOIIMPUTUCS Ha BEJUKY IUIOILY, B 3aJI€KHOCTI
Bil oOcsary omii, Haxuiay IUIOLIl NIACTaHIIi Ta Tumy ii moBepxHi. llomkomkyerbes
oOJlalHaHHS Ta METAJOKOHCTPYKIlI Ha BCl OOKM Bl ClHajaxHyjla MacisHoro Oaka. A

IMOopy4d MOKEC CTOATH IIC OJHA €MHICTb.

1.3. llpunuun aii TpancopMaTopHOI migACTAHMIII.

EnexTpuuHa mMiACTAaHINSA - €JEKTPOYCTAHOBKA, IpPHU3HAUEHA JUIA TPUAMaHHS,
NIEPETBOPEHHS Ta PO3IMOAUTY €NEKTPUYHOT €HEeprii, MO CKIaNaeThCs 3 TpaHcPOopMaToOpiB
a00 1HIIKX MEPETBOPIOBAYIB €EKTPUYHOI €HEPrii, MPUCTPOIB YNPABIIHHS, PO3MOAUTHHUX
1 IOTIOMDKHUX MPUCTPOIB.

Koxxna miacraniis mae Tpu By3Iu: - posnoautbhuit mpuctpiit (PII) Bucoxoi
Harpyru (PIIB); - po3noaineauit npuctpii (PII) 3amxkenoi nanpyru (PIIH); - cumoBoro
Tpanchopmaropa. Ha miacTaHmisix 3acTocoByroThes oaHO- (OM) 1 TpmdaszHi aBo
obmoTkoBi cmiioBi TpanchopmaTtopu (TM) 3 TOpUPOTHUM OJUBOBUM (MACIISTHUM)
OXOJIOJDKEHHsIM, ToTyxkHicTio 10, 16, 25, 40, 63, 100, 160, 250, 400, 630 xBA.
BucokoBonbTHUN po3’€HYBad (BUMHMKA4Y HAaBAaHTaXXEHHS), CHJIOBI 3alOODKHUKH 1
PO3PSATHUKH, TPOXITHI 130JIITOPH HAIEKaTh JO BHCOKOBOJIBTHOIO OOJagHAHHS, SKE
YTBOPIOE PO3MOAUTBHUAN MPUCTPiil Bucokoi Hanpyru, PIIB

[lincTanmis, B AKid CTOSATh MIIBHINYBajdbHI TpaHCHOPMATOPH, MiJBUILYE
CJIEKTPUYHY HAMPYTy MPH BIANOBITHOMY 3HMKCHHI 3HAUEHHS CHJIA CTPYMY, B TOM Yac sk
3HIDKYE MJICTAHIlS 3MEHIIY€E BUXIJHA HAMpyra MpH MPOTOPIIHHOMY 30UTbIIEHHI CUIIH
CTpyMy.

KinpkicTe 1 TOTYXHICTh TpaHC()OpPMATOpPIB HA MIACTaHINI 3ajeXaTh Bif
€JICKTPUYHUX HaBaHTA)XXEHb 1 BHUMOI Oe3medyHoi ekcruryaTarii. Yacto miacTaHIii

CHOPY/KYIOTh 3 JBOMa 1 Oulblie TpaHchopMmaTopaMmH, SIKI MOXKYTh MpaIlOBaTH
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napajienbHO. 3aJeXHO BiJ] BUMOT IIOJ0 O€3MepepBHOCTI KUBJEHHS YCIX CIOXHBAadiB
MIIPO3AUISIOTE HA TPU KaTeropii: mepury, Apyry 1 Tperio. KUBJIEHHS €IEKTPOCHEPTIEI0
CMO’KMBAYIB MEPIOi 1 APYroi KaTeropiil 3M1MCHIOIOTH Bill IBOX a00 OuUIbIlle HEe3aIeKHUX
JoKepes abo OKpeMux TpaHnchopmaTopis.

HeoOxiaHICT, B MIABUILNEHHI TMEPENaHOr0 HAMpPyrd BUHUKAE 3  METOO
0araTopa3oBoro €KOHOMIi MeTaly, BUKOpUCTOBYBaHOro B mpoBoaax JIEII, 1 3MeHIeHHs
BTpaT Ha akKTUBHOMY omopi. JlificHo, HeoOX1IHa TIJIoIa TIepepi3y MPOBO/IIB BUSHAYAETHCS
TUIbKA CHJIOIO MPOXOJUTHh CTPYMY 1 BIICYTHICTIO BUHHMKHEHHSI KOPOHHOI'O PpO3psIY.
Takox 3MEHIIEHHS CJIU TPOXOAUTH CTPYMY TATHE 32 COOO0I0 3MEHIIEHHS BTPaTH €Heprii,
AKa 3HAXOJUTHCS B MPAMIA KBaJApPATUUHOI 3aJIEKHOCTI BiJl 3HAYEHHS CHIUA CTpymy. 3
iHImoro  OOKy, 100  YHUKHYTH  BHCOKOBOJIbTHOI'O  €JIEKTPUYHOro  MpoOoro,
3aCTOCOBYIOTHCS CIEIIaJbHI 3aXO/HM: BUKOPUCTOBYIOTHCS CIEIIANIbHI 130JIATOPH, IPOTH
PO3HOCATHCS Ha JIOCTATHIO BijicTanb 1 T. JI. OCHOBHA X MPUYMHA MiABUIIECHHS HANPYyru
MOJISATA€ B TOMY, 1110 YUM BHIIIE HAMpyra, TMM OUIbIIY MOTYXHICTb 1 HA OUTbIIY BIJICTaHb
MO>KHA TIepeJaTH 110 JIiHIT eJIeKTporepeaayi.

[Tpuctpiit

OCHOBHI €JIEMEHTH eJIEeKTPOIiICTAHIIIN:

CwuiioBi TpancopmaTopu, aBToTpanchopmaTopu.

BeTynHi KOHCTpYKITiT A1 HOBITPSAHUX 1 KaOCIBHUX JIIHIA eJIeKTporepeiayi.

Binkpuri (OPY) 1 3akputi (3PY) po3noaiibHi IpUCTPOi, BKIIOYAIOUHN:

CucreMHu 1 cexIii IH1H;

CunoBi BUMHKaYI;

po3'enHyBaui;

BumiproBanbHe oOnagHaHHS (BUMIpIOBaNIbHI TpaHC(HOpPMATOPU CTPYMY 1 HaIPYTH,
BUMIPIOBAIBHI TIPUIIATIN);

YcratkyBanHs BY-3B'i3ky Mik miAcTaHIsIME (KOHACHCATOPH 3B'SI3KY, (DITbTpH
MIPUETHAHHSA );

CtpymMOOOMEXKYBalbHUM,  pEryiiorodi  mpucTtpoi  (KoHAeHcaTopHi  Oartaped,
peakTopu, (hazoBpamaTesu Ta iH.).

[lepeTBOproBayl 4aCTOTH, POAY CTPYMY (BUIIPSAMJIAUL).

ApK.

HVII3Y.6.15-011.ITTaPII.PII3

3m. | Jucr. Ne noxym Tiam. Jata




Cucrtema >KUBIICHHS BIIACHUX MOTPEO MiACTaHIIII:

TpancdopmaTopu BracHUX NoTpeo;

IuT 3MIHHOTO CTPYMY;

AxyMynsTOpHI OaTapef;

[yt mocTiifHOTO (OMEPaTUBHOTO) CTPYMY;

JluzenpH1 reHepaTopy Ta 1HIII aBapiiiHi JKepesa eHeprii (Ha BeJIMKUX 1 0COOIMBO

BKJIMBUX ITIICTAHITIAX).

1.4. Anajiz MOKJIMBOCTI BUHMKHEHHS JIZKepeJsia 3anajl0BaHHA

®i3uyH1 00'eKTH 200 YMOBH, SIKI MOXYTh CTaTH MPUYMHOIO TMOXKEXKi, HA3UBAIOThH
MOKEKOHEOE3NEYHUMHU. Y KOKHOT TTO’KEIKHOT HEOE3IEKH € TIEBHI 03HAKH.

OpHuM 3 KJIIOYOBHX KPOKIB y po3poOlll HOBUX Ta OIHI[ ICHYIOUMX MiJCTAHIIIHN €
BU3HAYCHHS MOXJIMBHX MPUYUH MOXKEXK. SIK TIIbKH MOKEXKHI HEOE3NEKH MPOSKTOBAHOI
a00 1iCHyr0uoi miacTaHIi i7eHTU(]IKOBaHI, TOM1 3aXOAW MPOTHUIOXKEKHOTO 3aXUCTY
MOXXYTh OyTH BKJTIOUEHI, OO YCYHYTH 200 3HU3UTH PU3UK BUHUKHECHHS TTOXKEXKI.

€ muMpoKuil iarma3oH THUITIB 1 MPUYUH MOXKEX, SIKI MOKYTh CTaTUCS B MiJACTaHITISAX.
Tunu nmoxkex 3anexarh BiJl YCTaTKYBaHHS 1 IPUCTPOIB, BCTAHOBJIEHUWX HAa MiJACTAHIIINX.
[Toxexi 3 OB's13aH1 3 00JIaITHAHHSAM BUKOPUCTOBYIOTH TPaHC(HOPMATOPHE MACIIO B SIKOCTI
1307151111 @00 3aco0M TraciHHS JYyrd, IO OXOJOJKYIOThCS BOJHEM CHHXPOHHI
KOMITICHCATOpH, MacJIOHAINOJICHHUE KaOeni, SK MpaBuio, Ao0pe 3aJ0KyMEHTOBaHi, 1 I
TUNIM  OoOJIalHAaHHS BHU3HAHI TOXEeXoHeOe3rmeuHnMu. € OaraTto IHIIUX JDKEpel
BUHUKHECHHS TTOXKEXK1 Ha MIJCTAHIIIAX, SIKI HE TaK J0Ope 3aJ0KyMEHTOBAHI.

Ta6mums 1.1. CtaTucTika BHHUKHEHHS TTOXKEX Ha miacTaniigx, 2009-2019 pp.

. . BincorTok Bia 3arajJbHOro umnciia
Micusi BHHHKHEHHS MOKeKi
MOMKEK
MacisHi BACOKOBOJIBTHI BUMHUKAY1 ~ 14.0
TpaunchopmaTtopu cTpymy ~14.0
CWJIOB1 TpaHCchOpMaTOPH ~9.3
Pob6otu, npu IKUX MOXKYTh BUHUKHYTH ~93
ICKpH 1 HarpiB (3BaprOBaHHsI, pi3aHHS 1
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Ut yBaHHS)

TpancdopmaTopu Hanpyru ~7.8
ManmHHO-KepoBaHi FeHEPATOPH =7.0
[Tigman ~6.3
Kypiuns = 6.0
binckaBka ~4.7
36epiraIiH51 abo po69Ta 3 <31
JIErKO3aiMUCTUMU PIAMHAMHU

Tepopusm ~ 1.6
[H11E ~15.8

OpHuM 3 KJIIOYOBHX KpPOKIB y po3poOlil HOBUX Ta OIIHLI ICHYIOUMX MIJCTaHIIN €
BU3HAUCHHS MOXJIMBUX JDKEpENl 3amajfoBaHHA. SIK TUIbKM TOXKCEKHI HeOe3neku
IPOEKTOBAaHOI a00 1CHYIOUO1 MiICTAaHIII] 11eHTU(IKOBaHI, TO/1 3aX0AU MPOTUIIOKEKHOTO
3aXUCTy MOXYTh OyTH BKJIIOYCHI, MO0 YCYHYTH a00 3HHM3WUTH PU3UK BHHHKHCHHS
MTOXKEX1.

€ muMpoKuil /1arma3oH TUITIB 1 MPUYUH TOXKEXK, SIKI MOXKYTh CTaTHCS B ITiJICTAHITISX.
Tunu nmoxkex 3anexarh BiJl YCTaTKYBaHHS 1 IPUCTPOIB, BCTAHOBJIEHUWX HA MiJACTAHIIISX.
[Toxexi 3 OB's13aH1 3 00J1aITHAHHSAM BUKOPUCTOBYIOTH TPaHC(HOPMATOPHE MACIIO B SIKOCTI
1307151111 @00 3aco0W TaciHHS Jyrd, IO OXOJO/KYIOThCS BOJHEM CHHXPOHHI
KOMITICHCATOpH, MacJIOHAINOJICHHUE KaOeni, SK MpaBuio, Ao0pe 3aJ0KyMEHTOBaHi, 1 I
TUNIM  OoOJIalHAaHHS BHU3HAHI TOXEXoHeOe3rmeunnMu. € OaraTto IHIIUX JDKEpel
BUHUKHCHHS MOXKEXK1 Ha MIJCTAHIIIAX, SIKI HE TaK J0Ope 3aJ0KYMEHTOBaHI.

EnexTpuyni xabemi mij HAIPyror, 3 TOPIOYOIO 130JIAIIEI0 1 000JIOHKOI MOXKYTh
OyTH TOJIOBHOIO HEOE3IEKOI0, TOMY II[0 BOHU SBIISIOTH COOOK KOMOIHAIIIO IMPUYHMHU
BUHUKHEHHS ICKpH 1 JKepena 3amaneHHs. [lomkomkeHHsT kabemo MoXe MPU3BECTH 0
JIOCTaTHBOTO  TEIUIOBHMAIJICHHS, 1100 3amajduTH  130JIIlil0 Kalelro, sgKa MOXKe
MIPOJIOBKYBATH TOPITH 1 BUAUISATH TEIUIO 1 BEJIMKA KUTBKICTh OTPYHHOTO UMY, IIe O1TbII
HeOesneuHi MacnoHarnojeHHue kabemi. [lokexoneOe3neka oOMamHAHHA 3 130JSIIIEI0
TpaHC()OPMATOPHUM MacCJIOM, TAaKOTO SK TpaHCPopMaTopu, peakTopu, BUMHKAYl B

BEJIMKUX 00csirax ToprovYoi pIOIMHHU, SKa MOXKE 3aliMaTucs TMpU MNOMIKOMKEHHI
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obnagHanHs. [IpoHUWKHEHHS BOAM, aBapis OCHOBHOI 130JIAllli, 30BHIIIHIX CTPYMiB
KOPOTKOTO 3aMHKaHHS, 1 momkomxeHHd PIIH € ogHumu 3 npuyuH BHYTPIIIHBOTO
ICKpIHHS B MIHEPAJIbHOMY 130JIALIIITHOMY MacJIl, IKE MOXE IPUBECTH JI0 TOKEXKI.

3anexHo BiJ TUILY aBapii 1 ii TSYKKOCTI, ra3d MOXYTb CTBOPUTHU JOCTaTHINA THUCK,
00 BHUKJIMKATH pyHHYBaHHs Oaka ab00 BHCOKOBOJBTHUX BBOJAIB TpaHcpopmartopa. Ak
TUIbKA TOYMHAETHCS TOIIKOKEHHS Oaka a0o BBOAIB, ICHYE BelMKa WMOBIPHICTb
BUHUKHEHHS MOXkex1 ado BuOyxy. BuOyx moske 3aBaaTu 3HayHOi mKoaU. B pe3ynbrari
pPO3NMBIB TpaHC(HOPMATOPHOTO Macia BOTOHb MOKE TOIIMPUTHCS Ha BEJIUKY IUIOINLY, B
3aJIeKHOCT1 Bil 00CSTY OJIii, HAXWIIy IJIOIII MiACTaHIii, 1 TUMY il moBepxHi (rpasiii abo
rpyHT). TeruioBe BHUNPOMIHIOBAaHHS 1 KOHBEKTMBHMI  HarpiB  BiJ  TOpPIHHS
TpaHC(POPMATOPHOIO Macjiaa MOKE MOIIKOJUTH HABKOJIMUIIHI KOHCTPYKIi 1 KOHCTPYKIIi
BUIIE 30HM BOTHIO. [ligcTaHIii MiANalOThCS  3araJbHONPOMHUCIOBUM  PH3UKIB
MOXKE)KOHEOE3MEeKH, TaKUM SK BHUKOPUCTAHHS 1 30epiraHHs JIETKO3aWMHUCTUX CTHUCIUX
rasiB, BOTHEBI po0OOTH, 30epiraHHs Ta TOBOJIKCHHS 3 JIETKO3aWMUCTUMH PiIUHAMH,
MPUCYTHICTh HarpiBaJbHOTO O0JIAIHAHHS, 1 30epiraHHs HeOe3MeUHnX BaHTaxiB. MicieBi
HOPMHU TOXKEKHOI O€3MeKM MOXYTh JOMOMOITH Y BH3HAYEHHI JKEpeN MOXKEKHOi
HeOe3IeKH.

Ha BHCOKOBOJIBTHHUX PO3MOAUIBPUMX IMJICTAHINIAX 3YCTPIYAIOTHCS TakKl JpKepena
MOKEKOHEOE3MEKHU

- Macnsui TpanchopMaTopH 1 BUMHKAYI.

- MacnonanoBHeH1 KiHIIeB1 KaOelbH1 MypTH.

- OxonomxyBaidbHI BOTZHEM CHHXPOHHI KOMIIEHCATOPH.

- 30epiranHs 6eH3UMHY 200 IHITUX TOPIOYUX PIJIKH.

- Toproui enemenTn OyaiBeNb 1 CIOPY/I.

- 30epira"Hs MECTUIMIIB 1 HEOE3NMEYHNUX BaHTAXKIB.

- Ckiaau.

- PesepBHMU qu3enb-T€HEPATOP.

ABapis IesKuX 3 KpUTUYHUX CKJIaI0BUX, TAKUX AK TpaHCPOpMATOpPH Ta BUMHUKAUl
MOXke 0e3mocepe/IHbO MPUBECTH A0 BTpAT A0X0ay a0o akTHBIB. [Hii komnoHeHTH OPY

MOIJIM CTBOPUTH HEOE3MeKy BHHUKHEHHS TMOXEX1 (HampuKIaa, TOpoYl eJeMEHTH
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OyniBeslb 1 CHOPYA, pO3TallOBaHI OJMU3BKO JI0 KOHCTPYKI[M mmifcTaHIli abo IiHIsIX
eJIeKTponepeaai).

Jlxepena HeOE3MEeKU Y 3aKpUTUX MPUMIIIEHHIX miAcTaHiii. [Toxkexi B 3aKpUTHX
MPUMIIICHHAX NIACTaHUIN, PO3MOAUIBYUX MPUCTPOAX 1 MPUMILICHHSAX LUIUTIB yIPABIIHHA
MAaroTh JIesIKi, 3 y)K€ 3a3HAYCHUX BHIIEC, TPUYHHU.

3aiimaHHs ~ oOjagHaHHS 3 13OJAIIEI0  TpaHCHOPMATOPHUM  MAaciioM,
MacioHanoiaHeHHue kabeni, 1 HVDC (miHii enekTpornepenadi BHUCOKOI HAmpyrud Ha
MOCTIMHOMY CTpPyMi) MOXE MPUBECTH OO0 BEIUKHUX TIOXKEXK, M0 CYMPOBOKYETHCS
BEJIMKUMU MaTepiaJibHUMU 30UTKaMU 1 MepeOosIMU €JIeKTPONOCTauyaHHs.

OcHOBHI TpoOJeMHU BEIMKUX MOXKEXK B MPUMILIEHHAX MNIACTaHIINA - HeOe3neka
BUOYXY, 3HAUHE HATrPIBaHHS 1 YTBOPEHHS IUMY, 1 K1 MOXYTb PUBECTHU JI0:

[TomkomkeHHs: BHOYXOM KOHCTPYKIIIi OyaiBii

TepMIg4HOTO MOMIKOHKEHHST KOHCTPYKITIT OyaiBI1

[TomkomKeHHS TUMOM 1HIIIOrO 00JIaJHAHHS.

BucHoBok 3 nmutanus: OfHI€I0 3 OCHOBHUX HEOE3MEeK, 10 BUKIMKAIOTh MOXKEXK1 Ha
MiJCTaHIISX €, MaOyTh, €JIEKTPUYHI KabeIl i Halpyro, MaroTh TOPIOYY 130JIA1I1FO0.

AHaJi3 JaHuX 10 ToXKeXkKaM BUHUKIIM Ha TifcTaHIisgX B nepion 3 2009 mo 2019 pik.
Tabnmuus 1 mokaszye, TUOM 1 JpKepela BUHUKHEHHS TOXKEX 1 BIICOTOK [IJISi KOXKHOI
kareropii. Kareropis "IHme" oXormioe IMUPOKUI Jiama3oH BiJ 3aropsHHS TPaBU 10
MIOIIIKO/KCHHS €JIEKTPOITPOBOIKH B ITiICOOHOMY IIpuMillieHHI. HeMoxuBo nepeadayuTi

BC1 pi3HI IPUYMHU 3aiiMaHb, KI MOXYTh BUHUKHYTH.

1.5. AHaJ1i3 MOXKJIMBOCTI BUHMKHEHHS 3arOPaHb TA MOeK HA BUCOKOBOJIbTHHX
PO3MOAIIBLYMX MiACTAHIIAX.

BucoKkOBOIBTHI pO3MOALIBYI MiACTAHINT MOXHA 00'€THATHA B TPYNHU MO HANOLIBII
ICTOTHUM O3HAaKaMHW: KOHCTPYKTHBHUM BUKOHAHHSM, CJEKTPUYHUM XapaKTEPUCTHKAM,
byHKITIOHATPHOMY — Tpu3HadeHHIO. IllicTh  OCHOBHUX Tpyn  €JIEKTPOYCTAaHOBOK
OXOIUTIOIOTh ~ MPAaKTUYHO  BCE  PI3HOMAHITTS  3aCTOCOBYBAaHMX HA  TPAKTHIN
€JEKTPOTEXHIYHUX MPUCTPOIB:

- MPOBOJIM Ta Kabeni;
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- €JIEKTPOJIBUTYHH, TEHEPATOPH 1 TpaHCHopMaTopH;
- OCBITJIIOBAJIbHA arapaTypa;
- PO3MOUIBHI IPUCTPOI, EIEKTPUUHI arapaTd MycKy,
MEePEMUKaHHS, YIPABIIHHS 1 3aXUCTY;
- €JIEKTPOHArpiBajbHI MPUJIAIU, alapaTh, YCTAHOBKHU;
- KOMIUIEKTYIOU1 €JIEMEHTH €JIeKTPOHHOI anapatypu 1 EOM.
J10 OCHOBHUMX MPUYMH 3arOpsiHb IPOBOIIB 1 KAOEIIB CI1J] BIAHECTH:
1. TleperpiB BiJi KOPOTKOI'O 3aMUKAHHS MIXK KWJIaMH MPOBOAM 1 >KHJIaMUKaOeIto,

MIDX KUJIaMU 1 3eMJICIO B pe3yJIbTaTi:

npo0ost 13011 TpU NIABUUICHHI HANpyrd, B TOMY YHCIl BiJl TPO30BHUX
NIEPEHATPYT;
- 1po0OOI0 13011111 B MICI[I YTBOPEHHS MIKPOTPIIIMH Y€pe3 3aBOJICHKUM Ae(EKT;
- Tpo0OI0 130JIA1I1T B MICI[I MEXaHIYHOT'O IMOIIKOPKEHHS TP eKCIUTyaTallii;
- 1poOOIO 1301111 BiI CTApIHHS;
- Tpo0OI0 130JIAIIIT B MICIIi JIOKAJTHLHOTO 30BHIITHBOTO 200 BHYTPIIITHEOTONIEPETPIBY;
- Tpo0or0 130JISII1li B MICIl JIOKQJIbHOTO MiJBUIIEHHS BOJIOTOCTI a00 arpecHUBHOCTI
CEpeIOBHUIIIA;
- BUIIQJIKOBOTO 3'€IHAHHS CTPYMONPOBIAHUX KUJI KaOeato 1 MPOBOJIB MK CO0O0IO
a00 3aMHKaHHS CTPYMOIIPOBITHUX KU HA 3€MITIO;

- YMHCHOTO 3'€IHAaHHS CTPYMONPOBIHUX JKHJI KaOelto 1 MPOBIIHUKIB MK COOOO
a00 3aMHUKaHHA 1X Ha 3EMJIIO.

2. IleperpiB BiJ CTPyMOBOTO MEPEBAHTAKEHHSI B PE3YJIbTATI:

- MIJKJIIOYEHHS CTI0KUBaYa 3aBUIIEHOIO MOTY>KHOCTI;

- TOSBM 3HAYHUX CTPYMIB BHTOKY MDK CTPYMOBEAYYHMMH MPOBOJAMH,
TOKOBEAYIIMMHU TIPOBOAAMHU 1 3emiiel0 (KOPIMycoMm), B TOMY YHCJl Ha PO3MOAUTBHHUX
MPUCTPOSTX, YePe3 3HIKEHHS OMOPY €IEKTPOI30JISAIIIT;

- 30UTBHIIICHHS HABKOJUIITHBOI TEMIEpaTypud Ha NUISHII ab0 B OIHOMY MICII,
MOTIPIIEHHS TETUIOBIIBOTY, BEHTHIIALLII.

3. IleperpiB Miciib NepexiAHUX 3'€JTHAHb B PE3YJIbTATI:

- ocJIabJIeHHS KOHTAaKTHOTO THUCKY B MICIIl ICHYIOUOTO 3'€JJHAaHHS ABOX a0o0 Ouibliie

ApK.

HVII3Y.6.15-011.ITTaPII.PII3

3m. | Jucr. Ne noxym Tiam. Jata




CTPYMOIIPOBITHUX KUJI, IO MPU3BOAUTH JO 3HAYHOTO 30UIBIIEHHS IEPEXITHOTO OMOPY;
- OKHCJIEHHS B Miclll ICHYHOYOro 3'€JHaHHSA JBOX 1 OUIBII MPOBIIHUKIB, IO
MPUBOJUTH JIO 3HAYHOTO 30UIBIIIEHHS IEPEX1THOTO OMOpPY.

Anani3 1UX TNpPUYMH TIOKa3ye, M0 KOPOTKE 3aMHUKaHHsS, HaNpuKiIaa B
€JIEKTPONPOBITHUKAMU, HE € MEPIIONPUYMHOIO 3aropsiHb, TUM OUIbINE MOXkKeXK. BOoHO €
HACJTIZIKOM HE MEHIIE BOCBMU TEPBUHHUX (I3WYHUX SBWIN, IO NPU3BOAATH [0
MUTTEBOTO 3HIWKEHHS ONOpY 130JALii MDK CTPYMOINPOBIAHUMHU KWIAMH PI3HUX
noteHmianiB. Came 1l SBHUIIA CHIiJ BBaXaTH NEPBUHHUMU NPUYUHAMU TOXKEXKI,
TOCTIDKEHHSI SIKUX MPEICTaBIIse€ HAYKOBUH 1 IPaKTHYHUH 1HTEpecC.

JI0 OCHOBHUX NPHUYMH 3aropsiHb €JIEKTPOJBHUIYHIB, reéHepaTopiBl TpaHCchOpMaTOpIB
CJII BITHECTH:

1. IleperpiB Big KOpPOTKHX 3aMHKaHb B OOMOTKAaX B pE3yJbTaTi MEXBHUTKOBOTO
pOOOI0 ENEKTPOI30IAILIT:

- [IpU MABUIICHH] HATIPYTH;

- B MICIII YTBOPEHHS MIKPOTPIIINH Yepe3 3aBOJACHKUN Te(eKT;

- BiJ] CTapiHHS;

- BiJI BIUTUBY BOJIOTM 200 arpeCUBHOTO CEPEIOBHINA;

- BiJ] BIUTUBY JIOKaJIBHOTO 30BHINTHBOT0 200 BHYTPIITHBOT'O TIEPETPIBY;

- BIJI MEXAHIYHOT'O ITONIKOKEHHS.

2. IleperpiB BiJ KOPOTKHUX 3aMUKaHb Ha KOPITYC B PE3yIbTaTi MPOOOIO

€JIEKTPOI30JI1111 OOMOTOK:

- TIPY TiABUIIICHH] HATIPYTH;

- BiJl CTapiHHS €JICKTPOi30JIAIIiI;

- IPU MEXAaHIYHOMY MONIKOHKEHH1 €IeKTPO130JIAIIIT;

- BiJl BIUIMBY BOJIOTH a00 arpeCUBHOIO CEPEIOBHIIA;

- BiJl 30BHIIIHKOTO 200 BHYTPINITHBOTO TIEPETPIBY.

3. IleperpiB Bia CTPyMOBOIO MEPEBAHTAKEHHSI OOMOTOK B pe3yJbTaTI:

- 3aBUNICHHS MEXaHIYHOTO HABAHTAKEHHS HA BAITy;

- pob6oTu TpudazHoOro ABUTryHa Ha JBOX (pazax;

- TaJbMyBaHHS POTOpAa B MIAMIMITHUKAX BiJ MEXaHIYHOTO 3HOCY 1 BIACYTHOCTI
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MacTuia;

- MIJBUILIEHOT HAIPYTH JKUBJICHHS;

- TpUBaoi Oe3nepepBHOT pOOOTH 1]l MAKCUMAIbHUM HABAHTAKCHHSIM;

- MIOPYIICHHS! BEHTWIISIIIT (OXOJIOI>KEHHS );

- 3aBUIIEHOIO0 YaCTOTH BKJIFOUEHHS I11]] HABAHTAXKEHHS 1 BUKJIIOYCHHS;

- 3aBUIICHOIO YaCTOTH PEBEPCYBAHHS €JIEKTPOABUTYHIB;

- IOPYUIEHHS PEKUMY NTYCKY (BIICYTHICTh ITyCKOBUX I'acsiTh OMOPIB).

4. TleperpiB Bij ICKpiHHS B KOHTAaKTHUX KUIBLISIX 1 KOJIEKTOP1 B pe3yJIbTaTI:

- 3HOCY KOHTAaKTHUX KUJI€lb, KOJEKTOpa 1 LITOK, IO MPUBOAUTH IO OCIAOJICHHS
KOHTaKTHOTO TUCKY;

- 3a0pyIHEHHSI, OKUCIIEHHSI KOHTAKTHUX KUIEllb, KOJEKTOPA;

- MEXaHIYHOT'O TOIIKOP)KEHHSI KOHTAKTHUX K1JIeIlb, KOJIEKTOPA 1 IIITOK;

- IOPYIIEHHS MICIIb YCTAHOBKU CTPYMO3HIMAJIBHUX €JIEMEHTIB Ha KOJIEKTOPI;

- IepEeBaHTAKEHHS Ha Bajy (I €EKTPOIBUTYHIB);

- CTPYMOBOI'0 [I€PEBAHTAKEHHS B JIaHLI031 T€HEPATOPA;

- 3aMMKaHHSI JIACTUH KOJIEKTOpa Yepe3 YTBOPEHHS CTPYMONPOBLAHUX

MICTKIB Ha BYTUIbHIN 1 MIHOT TTHITY.

1.6. AHaJi3 BiIMOBiTHOCTi reHePaJbHOIO MJIAHY 100 PO3MillleHHA OYAiBeJIb.

MicTtoOynyBaHHS OXOIUTIOE CYIUIBHUNA KOMIUIEKC —CYCITIIbHO-CKOHOMIUHHX,
Oy/iBeIbHO-TEXHIYHHX, POTHUIIOKEIKHUX, CaHITapHO-TEXHITYHUX poOJIeM.
MicToOyayBaHHS J03BOJIAE€ 30€perTH 1HAUBIMYAIbHUA BUTIISA MICT, CEJHII, TO0ANIHBO
30epiratu maM'sTHUKH KyJbTypu. |'eHepanbHe MIaHyBaHHS MPOBOIUTHCS BIATOBIIHOO
Bumor JIBH B.2.2-12:2019 ITnanyBanHs Ta 3a0ya0Ba TEPUTOPIM.

[Ipy mpoexkTyBaHHI TEHEpAIbHUX IUIAHIB ¥ IXHIA eKkcrepTu3i HEoOXiTHO
BpPaxOBYBaTH HACTYIHI (paKTOpU:

- B3a€EMHE pO3TanTyBaHHS OyAWMHKIB 1 CIOPY/DKeHb Ha TepuTopii o0'ekta 3

00JIIKOM 30HUPOBaHUS, pelbedy MICIIEBOCTI;
- JIOpOTH, BWI3IU MPOi3AM; KUIBKICTh B'13/1IB HAa TEPUTOPIIO MIAIPUEMCTBA;

IIMPHUHA BOPIT, aBTOMOOLIBHUX B'i3A1B; MiA'i3AuM A0 OYyAMHKIB 1 CIOPYIKEHD
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(BiACcTaHb  BIA  Kpaw NOPOi3HOI YaCTUHHU, HASBHICTH NPOI3AIB 10
BOJIOMCTOYHHUKAM, IPUCTPIN 3aMKHYTHX 1 HalliB3aMKHYTHUX JBOPIB);
MPOTHUIIOKEXKH] PO3PUBU MK OyTMHKAMH ¥ IHIIUMH 00'€KTaMu;

pO3TallyBaHHS MOXKEKHOTO JEMO0 3 YpaxyBaHHSIM BHi3Ay 3 HbOTO Ha JIOPOTH
3arajbHOr0 KOPUCTYBaHHS;

HasBHICTb 1 XapaKTEPUCTHKA IMOXKEKHOTO BOJOMOCTAYaHHS , MOXKEXKHUX
BOJIOVMM, T1IpaHTIB,;

PO3MIIIEHHS MIJ3€MHHUX 1 HA3€MHHUX 1HKEHEPHUX MEPEK.

3 1i€r0 METO0 POOUMO aHai3 FEHEPATILHOTO IJIaHy Ta PO3MILIEHHs Oy/1iBelb, AaHi

3BOIMMO B Ta0IHUI01.2.

Tabnuus 1.2. AHani3 reHepalibHOTO TUIaHy Ta PO3MIIIEHHS Oy/1iBENb.

Ne o Ilepentaveno IHoTpidHO MO IHocunan | BucHo
n/m | nepeBipsieTb B NPOEKTI HOpMaXx HA HA BOK
csl HOPMH
1 2 3 4 5 6
1. | HasBHicTh [Tepen6aueno | I1pu ruromri JIBH Bigmos
B'I31ly Ha OJIVH B'i3111 HiAITPUEMCTBA b.2.2- 11ae
TEPUTOPIIO OCHOBHHUU Ta | OuTbIIe 5 Ta 12:2019, n
3aIl0CHUN nepeadavaerbes He | 15.3.5
MEHIIIE TBOX B'I3/IiB
2. | IIig'i3n 1o | 3 ycix OokiB Heo0OxigHO JAbH Bigmos
OyJIMHKIB 3abe3nevyBaTu b.2.2- 11ae
MO>KJIUBICTD 12:2019, o
JOCTYITY 15.3.2.
MTOKEKHUX
aBTOMOOLITIB,
aBTOAPaOHH 9
aBTOIIIIIOMHHKIB
bi (o) OyIb-SKTO
MPUMIIICHHS
3. | llupuna [upuna [Mupuana  Bopit | IBH Binnos
B'I311B Ha | OcHOBHUH aBTOMOOUIBHOT'O b.2.2- 11ae
TEPUTAPIIO 5,5m npoizny He menme | 12:2019, o
Homomixkuamii | 4,5 m. 7.2.15.
50mM
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Ne Io Ilependauyeno IHoTpidHO MO IHocunan | BucHo
n/m | nepeBipsi€eTb B IIPOEKTI HOpMaXx HA HA BOK
csl HOPMH
1 2 3 4 5 6
4. | lupuna 3anpoekroBani | [Ipoizau Ha | /IbH Binnos
Opoi3AiB MO | Mpoi3au Ha | TepuTopii moBuHHI | b.2.2- 11a€
TepUTOPii TepUTOPil oyru He Menm 3,5 | 12:2019, n
IIMPUHOK HE | M 15.3.2
meHnie 4,0 m
5. | Hoxpurrs Minkozepuuct | Joporu 3 tBepnum | JIBH Binnos
npoi3aiB uit achanabT HOKPUTTSAM b.2.2- 11a€
12:2019, n
15.3.
6. | 3oBHIIIHE 3anpoeKkToBaH | 30BHIIIIHE Tabn.4 Binmos
IPOTUIIOKEK | O JIBa | MOXKEeKEeraclHH JBbH 11a€
HE MOXKEKHUX Bumarae 151/c npu | B.2.5-74-
BOj03a0ecriey | pe3epByapu V= 250 m3. 3amac | 2013
€HHI E€MHICTBIO 110 | BOOM I IL(iel
200m3 ISTh | MOXKEXKOTACTHHS.
MOKEKHUX
rigpanTis (I1I)
@150 MM 1o
KUIBLIEBIN
BOJO0 MEpexi 3
BOJIOBI1IaU€EI0
95 n/c xoxxHUU
7. Bincrauer 1o | Big 50-15 m. He nHopmyeThest JIBH Biamosi
MMOXKEKHUX B.2.5-74- | nae
TiIpaHTIB BiX 2013

OyniBeni

BucHOBOK: TmepeBIpKOIO BIAMOBIMHOCTI NPUUHATHX PINIEHb 3a Te€HEPATIbHUM

IUIAHOM IIPOTHUIIOKCKHUM BHMOI'aM HOPMATHUBHHUX aKTIB 3 MHWTaHb IOXKEKHOI Oe3MeKu

OyJ10 BCTaHOBIICHO, 1110 BOHH BiATOBITAIOTH BUMOTAM JTIFOYMX HOPMATUBHUX JJOKYMEHTIB.

1.7. AHaji3 niAxiB eBaKkyauii

EBakyartist mroeii 3 Oy/iBiIi TICHO 3B's13aHa 3 00'€MHO-TUIAHYBAJTbHUMH PIlICHHSIMHU.

[poMy po3ainy OpUAUISETHCS O0COOJIMBA yBara Mpu MPOBEACHHI €KCIIEPTU3H MPOESKTHUX

3Mm.

Jlucr.

Ne mokym Tiam.
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MarepianiB. EBakyaiiis - 3MmylleHHH pyX JrOJed OJHOYaCHO B OJHOMY HampsIMKy B

KOPOTKHI MPOMIKOK 4acy, 3 BUCOKOIO IIUTbHICTIO MOTOKY M y HECIPUSATIMBUX YMOBaX.

Pe3ynbTatiB ananizy npuBeaeHi B Tabmaumi 1.3.

Ta6. 1.3. Anani3 nuisixiB eBakyarii

Ne Ilo Ilepen6aveno B IHoTpidHO MO IHocunan- Buc-
n/ | nmepesipsie- NMPOEKTi HOpMaXx HA HA HOBOK
n ThCS HOPMH
1 2 3 4 5 6
1. | KutekicTh 3anpoeKTOBaHO Yucio JAbH Biamo-
BUXO/IIB: HE MEHbIIIE 2 eBaKyaIiiHux B.1.1-7- BlJa€
3 OymiBii BUXOJIIB 3 KOXKHOT | BUXx0/1iB 3 OyaunkiB | 2016
OyniBii BapTo npuiimatu He |1.7.3.1
Oe3nocepeIHbO MEHII 2-X
Ha30BHI
2. | Bucora 3Mm Honyckaerbest  He | JIBH Bigmo-
eBaKyarliiHu MEHIIE 2M B.1.1- BiJIa€
X BUXO/1B 7:2016
1m1.7.3.6
3. | Pozocepen- | EBakyartitini EBakyarriiini JIBH Biarmo-
JKEHICTH BUXOJ/IHM BEYTh BUXOIU IMOBUHHI B.1.1- BiJIa€
eBaKyalliiau | 6e3rnocepeHbo oytu 7:2016
X BUXO/IIB Ha 30BHI po3ocepeKeHi 1mn.7.2.6
4. | MinimaneHa | MiHIMalbHa JlommyckaeTbest JABH Bigmo-
IITUpPUHA IITUpUHA IIUPUHA IUISIX1B B.1.1- Bizae
KOPHUIOPIB KopuaopiB 2,8 M | eBakyarlii y cBITIi 7:2016
He MeHII 1,4 M m 7.3.12
5. | HagBHicTh Bincyrni 3amopu | JIBepi eBak. Buxoxis | JIbH Bin-
3amopiB Ha | Ta 3aMKH Ha B KOpUJIOpax HE B.1.1- MOBIA€E
€BaKyallliHH | eBaKyariiHuX [IOBUHHI MaTH 7:2016
X IBEPSIX JBEPAX 3amnopiB. sKi n.7.2.10
MEPELIKOJIKAIOTH 1X
BUIBHOMY
BIZIMHUKAHHIO
3cepeauHu 0e3
KJTFOYa
HYI[3Y.6.15-011.TTraPTL.PTI3 e
3u. | Jmer. | Ne noxym Mimn. | Jdara




Ne Io Ilependaveno B IHoTpidHO MO IHocunan- Buc-
n/ | nmepesipsie- NMPOEKTi HOpMaXx HA HA HOBOK
n ThCS HOPMH
1 2 3 4 5 6
6. | Hampsmox JIBepi Ha nuisixax | JIBepi Ha nuisixax JIBH Biamo-
BIIKpPMBAHHS | €BaKyallli eBakyauii moBuHHi | B.1.1- BiJIa€
nBepen BIJIKPUBAIOTHCS BIIKpPUBAIOThCS 32 7:2016
3a HAIIPSIMKOM HaIpsIMKOM BHUXoAy. | 1.7.2.9
BUXOlY
7. | HasBHICTD [lepenbaueHo JBepi nosunxi 6ytu | JIBH Binmo-
MEXaHI3MIB 3 camo3aynHeHHsIM 1 | B.1.1- BijIac
CaMO3a4MHe YIIUTBHEHHSIM Y 7:2016 n
H-HS JBEpei IPUTBOPax 7.2.11
1 yIIUIbHEHB
y IPUTBOpax

BucHOBOK: y pe3ynbTari MpOBEACHOrO aHaji3y MOPYIIeHh BUMOTO HOPM IIpaBUI
MOXKEXKHOT 0€3MeKH HE BUSBIICHHO.

1.8. AHaJi3 cTyneHsi BOTHECTIHKOCTI KOHCTPYKTHBHHUX eJIEMEHTIB Oy aiBJi

[TepeBipKy BiAMOBIAHOCTI OyAiBETbHUX KOHCTPYKIIIM BUMOTaM TOKEKHOT Oe3MeKn
3MIMCHIOEMO METOJI0M 3icTaBieHHs. [Ipy mboMy mopiBHIOEMO (GaKTHUHI 1 HEOOX1THI MExXi
BOTHECTIMKOCTI, a TaKOK (PaKTUUHI MeXI1 MONIUPEHHS BOTHIO, IO JOIMYCKAIOThCS, IO
KOHCTpYKIisAX. Skmo gorpumyrotecsi ymoBu Oesneku @CBb = BCBB , REId.> REIH,
MO < MH ,T0 Oy/iBeTbHA KOHCTPYKIIIS 33 I0BOJIBHSIE BUMOTaM IMOXKEKHOT OC3IEKHU.

Buznauemo HeoOXimHy CTyneHb BOTHECTIMKOCTI OYIiBJII BUPOOHHMYOTO KOPITYCY.
3rinno «IIpomsBoacteensie 3manusi», JIbH B.1.1.7-2016 «IloxexHna Oe3reka 00 €KTIB
OyaiBHUIITBA. 3arajbHI BUMOTH.» HaWOUIbII HeOe3MeYHH BUPOOHWYM OymiBIl TIO
BUTOTOBJICHHIO Ta 30epiranHsi BUPOOIB MOBUHHI BiHOCUTHUCS 10 [-ro abo II-ro crymens
BOTHECTIMKOCTI, pemTy OyniBenb kateropiii «b» ta «B» momyckaeTbes po3TanioByBaTH y
oyniBnsx Il ctyneHHst BOTHECTIHKOCTI.

BuznaunBmm QakTuyHy MEXY BOTHECTIMKOCTI 1 TIOIMIMPEHHS BOTHIO BCIX
KOHCTPYKTHBHUX €JIEMCHTIB 32 BUIICBUKIIAJCHOI METOJUKOI0 BHKOPHUCTOBYIOUHW JIaHi

tabn.1 JIBH B.1.1-7:2016 IloxexxHa Oe3neka 00 €KkTiB OyJIBHUIITBA. 3arajibHl BUMOTH.

Buznauaemo 007acTh 3aCTOCYBaHHS JaHUX KOHCTPYKIIH y OynauHKaxX 1 (aKTUYHOMY
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CTYII€H1 BOTHECTIHKOCTI OYJIUHKY.

3BIBIIM LIyKaHI JaHl B TaOJUIIO0 1 MOPIBHABLIM iX y KOXKHIM BHIIaJIKy OKpPEMO,

MO>XEMO 3pOOUTHM BHCHOBOK NP0 BIAMOBIAHICTH MEX BOTHECTIMKOCTI (DAKTHUHHX -

HEOOX1THUM 1 CTYNEHIB BOTHECTIMKOCT1 OYJIUHKY B I[LJIOMY.

Tabnuus 1.4.—AHani3 BiAMOBIIHICTh Oy1IBEJIbHUX KOHCTPYKI[IH

Ne | HaiimenyBanns | 3anpoekroBa- | ®CBb | IHorpiono | BCBB | Bucno-
n/m | KOHCTPYKIl HO 3a BOK
HOPMaMH
REI}, | M, REIL; | M,
XB cM ,XB. | €M

1 2 3 4 5 6 7 8 9

1. CTiHH 30BHIIIHI REI MO II REI | MO II Biamo-
caMmoHecyi ( 120 120 BiJla€
reriia 6=500

MM. )

2. Crinn REI 60 MO II REI | MO II Biarmo-
BHYTPIIIHI 60 BiJla€
caMoHecydi
(merma 6=250

MM.)

3. [Teperopoaku EI 15 M1 II EI 15 | M1 II Biarmo-
LETJISTHI BiJIa€
OIITYKATypeHi

4. ITepexputtsiz | REI45| MO II REI | MO II Binmo-
0araTormycToTHH 45 BiJIa€
X TOTMEPETHBO
HAIIPYKEHUX
3aI11300€ TOHHUX

TUTAT
BuCHOBOK: cTymeHb BOTHECTIMKOCTI  KOHCTPYKII  BIAMOBiIae BUMOTaM
HOPMAaTHUBHHUX JJOKYMEHTIB.
1.9. AgaJui3 BiamoBigHOCTI CHCTEMH 0X0JI0KEeHHS.
Hopmanbna TpuBama  OeszaBapiiiHa poboTa  cHIOBHUX  TpaHcPopMaTopiB

3a0e3MeuyeThCsl 32 YMOBH KOHTPOJIO

1 JIOTpUMaHHS JOMYCTUMHUX MEX PI3HHX

napaMeTpiB, OJHUM 3 SKUX € TeMmepaTypHuil pexuM. JloTpumaHHS TeMIEpaTypHOTO

3m. | Jlucrt.

Ne mokym Tiam.

Jara
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PeXMMY B MeEKaxX BCTAHOBJICHHX /JI TOTO YW IHIIOTO THITYy TpaHchopMaTropa HOPM
3a0€3Meuy€eThCs CreliaibHO Mepe10aueHUMU CUCTEMaMU OXOJIOJKEHHS. Po3risitneMo, ski
OyBarOTh CUCTEMH OXOJIOJKEHHS CUJIOBUX TPAHC(POPMATOPIB.

Cucrema OXOJOIKECHHS CHJIOBHX TpPaHCPOPMATOPIB 3 CHCTEMOIO OXOJOJKEHHS
tuny /1 - 3 IyTTsIM 1 IpUPOAHOIO HUPKYISIiE0 Macia. TpaHcgopMaTopu AaHOI CUCTEMU
OXOJIOJKEHHsSI KOHCTPYKTHBHO MArOTh BEHTHJIATOPU OOAYBY, IIO BCTAaHOBIIOIOTHCS B
HaBICHI paJlaTOpH, MO AKUX ITUPKYIIOE TpaHCHOopMaTOpHE MACIIO.

O6nyB TpaHcopmaropa AaHOI CHUCTEMHU OXOJIOMKEHHS BKIIIOYAETHCA TMIPHU
JOCSITHEHHI TEeMIIEpaTypd BEPXHBOTO MLIapy TpaHCPOpMATOpPHOro macia 55 1 Ouiblie
rpaj., AGo Tpu MOCSTHEHHI HOMIHATBHOTO HaBaHTAXECHHsI TpaHC(hopMaTopa, HE 3aJIe)KHO
Bim Temmeparypu Macia. Cucrema oxonomkeHHss J[ € Outbin  €eKTUBHOK 1

BUKOPUCTOBYETHCA JIJIsl TpaHC(POPMATOPIB HOMIHATILHOIO MOTYKHICTIO 16-80 MB * A.

-
El : §

Ha enexrpuunoi miacranmii «Adgiara Baxig» M. XwupnaagaH 3acTOCOBYETHCS
CUCTEMa OXOJIOJDKEHHS CIoBUX TpaHchopmaTopiB tuny JLI Biapi3HAETHCS BiJ CUCTEMH
J1 HasBHICTIO PUMYCOBOT TUPKYJIAILiT Macna. Bentunsatopu o6ayBanHs, K 1 B cuctemi /]
OXOJIO/KYIOTH pajliaTOpHI TpyOu. 3a pamiaTopHuM TpyOax Oe3NepepBHO MHUPKYIIOE
TpaHchopMaTOpHE MACIO, IKE MEPEKAYYETHCS SNEKTPUIHIMHU HACOCaMH, BOYJJOBAHUMH B
MacTUJIONIPOBOIU Oaka TpaHchopMarTopa.

[IBuaka UPKYJAIIS Macia Mo pagiatopiB i ix oOayBaHHS 3a0€3MEeUyIOTh BUCOKY

TeIIOBiAady. 3aBAsSKH JaHId CHUCTEMI OXOJIO/UKCHHS 3HAYHO 3HWXKEHI TradapuTh

ApK.
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cuioBoro TpaHchopmaropa (aBToTpaHcopmaTopa) 1 30UIbIIEHAa I1X HOMIHAJIbHA
MOTYXHICTh 0 MeX 63-160 MB * A.

[IpumycoBa HUpKyJslis Macia 03BOJISE BIIIMTH BiA TPaaUIIHHOI KOHCTPYKIIIT
TpaHcopMaropiB - Oak TpaHchopmaTopa 1 OXOJOIKYBaY MOXKYTb CTOATH OKpPEMO,
3'€eTHaH1 MI>K COO00 MAaCTUIIONPOBO/IH.

Ha BinMiHy Bi 0X0J0/KeHHs TUiy I, BEHTHIATOpH 00 yBaHHS 0XonomkeHHs 1]
MOBUHHI OyTH 3aBXkIM BKIIOYEHI B poOOTY pa3oM 3 HAaCOCaMHU MPUMYCOBOI IUPKYJISIIT
Macaa. Y pasi BIIKIIOUEHHsI OJHIET 3 CUCTEM OXOJIOMKEHHsI TpaHC(OpMaTop HE MOXKeE
nepedyBatu B poOOTI.

HALl Bimpizuserbcs Bix oxonomkeHHs [l HasSBHICTIO CHPSIMOBAHOTO IMOTOKY
Maclia, 0 J03BOJISIE MIBUIIUTH €(PEKTUBHICTh OXOJIOKEHHS 1 BIAMOBITHO 30LIBIITUTH

NOTYXHICTh TpaHcpopMaTopa, HE 3MIHIOIOUN HOTO PO3MIp.

1.10. AnaJji3 BiamoBigHOCTI Mepexk i cmopy 30BHIIIHBOT0 BOJIOTIOCTAYAHH 5.
BomonpoBia mianmpueMCTBAa JKHUBUTHCS BOJOIO BiJI MariCTpajbHOIO MiCHKOTO
BojonpoBoay. Jlims 3abe3nedueHHs HAIIMHOCTI BOJOCIIOKHUBAHHS 10 IIJMPHEMCTBA Bif
30BHINIHBOI MEPeki HEOOXiMHO MaTH HE MEHIIE JBOX BBOJIB Bil PI3HUX IUISHOK.
ITix’ i3 10 MOXKEKHUX T1ApaHTIB 3a0€3MeUeHI TBEPIUM TTOKPUTTSIM.
30BHIITHE Ta BHYTPIIIHE BogonocTadanas. [ moTped raciHHs Moxex Ha 00’ €KTi
B MOKJIMBE BUKOPUCTAHHS HACTYITHUX BOJIOKEPE:
- KinpnieBa BOAOMpPOBIIHA Mepexka, 3 JiamMeTpoMm TpyOompoBoay 150 Mm, Ha sAKid

po3ramoBi noxexHi riapantu: [1I'-1 Ha BiacTaHi 55 M BiA NPUMILIEHHS BUPOOHUYOTO

ApK.
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koprycy , I1I'-2 na Bigcrani 75 m , [1I'-3 Ha Bigcrani 15 M . IlepenbadeHo moXeKHUN

pesepayap obemom V=250m Binctans 300 M.

1.11. Anaui3 po6oTH cucTeM ABTOMATHYHOI'O MPOTUII0KEKHOT0 3aAXHCTY

3rigno JIBH B.2.5-56-2010 «CucteMu NpOTHIOKEKHOTO 3aXHUCTy», AOJATKy B
«Ilepenik OOHOTHMMHUX 3a MPU3HAYEHHSAM OO €KTIB, SKI MIIATAIOTh OOJIaJHAHHIO
ABTOMAaTUYHUMM CUCTEMaMH IMOXKEXKHOT CUTHATI3aIlIl Ta MMOMKEKOTACIHHS 1 TUIl CUCTEMU
NepelaBaHHs] TPUBOXXHUX CIIOBIIICHb», BU3HAYMMO HEOOXIIHICTh 3aCTOCYBaHHsS Ha
JaHOMY 00’ €KTi CHCTEM MPOTHUIIOKEKHOTO 3aXHCTY.

[Ipm aHami3i CHUCTEM aBTOMATHUYHOTO MPOTHIIOKEKHOTO 3aXHCTy Tpeda
BpPaxoBYBaTH OCOOJMBOCTI BHHHWKHEHHS TIOKEX B €ICKTpOyCTaHOBKax. JlaBaiiTe
PO3TJITHEMO CHCTEMY BHSBICHHS TIOKEXKi B OymIBIAX 1 CHOpydaXx MEpeKeBOro
enexkTporocnogapcTBa. Bubip xonkperHoro tumy crnoinryBauiB AIIC BupoOnserscs 3
ypaxyBaHHSIM OCOOJMBOCTEH MPUMIIICHHS, MO Miarae. Tak B KaOeIbHUX CHOpyaax
nepeadavyaeTbcsl 3aCTOCYBaHHS TUIBKM JMMOBHX CIOBINIYBauiB, TaK SK TEIUIOBI
CTIOBIIITYBaui Yepe3 BEJIMKY THEPIIHHOCTI A1 i€l METH He MpHAaTHI (MMajaiduil kabeab
nae 6araTo UMYy 1 Majo Tera). 3 IHIOro OOKy, JJIsi HOpMalbHOI PoOOTH JMMOBHUX
CIIOBIII[YBayiB BIJHOCHA BOJIOTICTh B TPHUMIIIEHHSIX, /1€ BOHHM BCTAaHOBJIIOIOTHCS, HE
noBUHHA nepeuiryBatu 80%.

IIpu ycTaHOBIII JMMOBHX CIHOBINIYBa4iB TaKoX HEOOXIHO BpaxoOByBaTH
KOHBEKTHBHI TIOTOKHM TIOBITpS 1 TIOTOKH TIOBITPS, IO BHUKJIMKAIOTHCI POOOTOIO
BEHTWISIIMHUX cUCTeM. Po3paxoByBaTH TUIBKM Ha JUMOBHUU CIIOBINyBad B JIaHOMY
BHUITQJIKy CKJIaaHO. TOAl JMMOBI CHOBII[yBadi BUKOPHCTOBYIOTHCS CITUIBHO 3 I1HIIMMH
TUTIaMH JaTydkiB. lle m03BoJIsIE MIABHUIIMTHA YYTIMBICTh TOXKEKHOI CHUTHaTI3amii 1
KOMIIEHCYBAaTH TIOMHJIKH Y BUOOP1 MICIIb BCTAHOBJICHHS CIHOBINIYBadiB. J[Ji1 mpuMIIICHb
JUTST  TpOKIaAkd KkabemiB, uisi TpaHcopmaTopiB 1 pO3MOAUIBHMX MPHUCTPOIB,
EJIEKTPOIIMTOBUX BHOMPAETHCS KOMOIHAISA IUMOBOTO 1 TEMJIOBOTO CHOBiNIyBada. 3
OTrJISITy Ha MOKJIUBICTh CTUXIMHOTO 3POCTAHHSI TEMIIEPATYPH MICIS 3aKIHUEHHS JAESKOTO
4yacy TOXEX1, B KaOEIbHOMY TOCIOJAPCTBI PEKOMEHIYETHCS 3aCTOCOBYBATH TEIJIOBI

MaKCUMaJIbHO-U(EepeHIiiiHI CIOBIITYyBayl. /€ BITHOCHA BOJIOTICTh MOBITPS BIITKY MOXE
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nocsiratn 95%. Po3paxoByBaTu TUIBKM Ha JAMMOBHI CIOBILIYBad B JAHOMY BHIIAJIKY
ckinaaHo. Toal AMMOBI CHOBIIYBaul BHUKOPHUCTOBYIOTHCS CHUIBHO 3 IHIIMMHU TUIAMHU
natyukiB. Ile 103BOJsIE€ MIABUIUTYA YYTIUBICTh MOXKEXKHOT CUTHAMI3AIllT 1 KOMIIEHCYBaTH
MOMMWJIKM y BUOOpP1 MICIb BCTAHOBJICHHS CIIOBIN[YBauiB. B mMpuMIIIeHsAX A NPOKIAAKU
kabemiB, i1 TpaHchoOpMaTOpiB 1 PO3MOAUIBHUX MPUCTPOIB, EIEKTPOITUTOBUX
BUOMpAEThCsT KOMOIHAIIS IMMOBOIO 1 TEIUIOBOIO CHOBIillyBaya. 3 OrJsiay Ha MOKIIUBICTb
CTUXIMHOIO 3pOCTaHHS TEMIIEpaTypu IIICis 3aKIHYEHHS JESKOro 4Yacy TMOXKexXl, B
KaOeTbHOMY TOCTOJApPCTBI PEKOMEHIYETHCS 3aCTOCOBYBATH TEILIOBI MaKCHUMaJbHO-
nudepeHIiiiHl CroBINlyBayi. /1€ BIJHOCHA BOJIOTICTh MOBITPSI BIITKY MOXE JOCSTaTH
95%. Po3paxoByBaTH TUIBKM Ha JAMMOBHH CIOBII[YBad B JAHOMY BHUIAIKY CKJIAIHO ...
Toai AMMOBI cTOBIilYBaYi BUKOPUCTOBYIOTHCSI CIUIBHO 3 IHIIMMH TUMAMH JaT4uKiB. Lle
JI03BOJISIE€ TIABUIIMTH YYTJIMBICTh MOXKEKHOI CUTHATI3AIIT 1 KOMIICHCYBAaTH TTOMUJIKH Y
BUOOP1 MiICIIb BCTAHOBJICHHS CIIOBIIIYBaviB. B mpuMimieHsax st TPOKIaaKu KaOeiB, s
TpaHchOpMaToOpiB 1 PO3MOAUIBHUX MPHUCTPOIB, EJICKTPOIIMTOBUX BHOHPAETHCS
KOMOIHAIisl TUMOBOT'O 1 TETUIOBOT'O CIOBIIIyBaya. 3 OrJISAy Ha MOXJIMBICTh CTUXIHHOTO
3pOCTaHHS TEeMIEpaTypHu IICIS 3aKIHUYEHHS JIEIKOT0 4Yacy IMOXKeXi, B KaOeIbHOMY
roCIoAapcTBl PEKOMEHIYEThCS 3aCTOCOBYBATH TEIUIOBI MaKCHUMAaIbHO-IU(EpeHIIiitH1
crioBinryBayi. ToJ/ii TUMOBI CIOBIITYBa4i BUKOPUCTOBYIOThCS CIIJIBHO 3 1HITUMHU THUIIAMHU
natyukiB. Ile 7103BoJIsI€ MIABUIIUTH Yy TIUBICTh MOXKEKHOT CUTHAI3AIT 1 KOMIIEHCYBaTH
MOMUJIKA y BHOOpP1 MiCIlb BCTAaHOBJIEHHS cCIOBimyBauiB. Tak, BimmoBigHo mo CII mms
IPUMIIIEHDb JIJIs TPOKJIAAKA KaOemiB, Il TpaHCHOpPMATOPIB 1 PO3NOAUIBHUX MPHUCTPOIB,
CJICKTPOIUTOBUX BUOHMPAETHCS KOMOIHAINS JUMOBOTO 1 TEIUIOBOrO CIOBINlyBada. 3
OTJISIAy HA MOXKIIMBICTh CTUXIHHOTO 3POCTAHHS TEMIIEPATypHU MICIS 3aKIHYCHHS JESIKOTO
qJacy MOXexXi, B KaOEeTbHOMY TOCIOJAapCTBI PEKOMEHIYETHCS 3aCTOCOBYBATH TETUIOBI
MaKCHUMaJIbHO-TU(epeHITiiHi CIOBIIIYBaYi. Tomi JTMMOBI CIIOBIiIIYyBayi
BUKOPUCTOBYIOTHCS CHUTBHO 3 IHIMMMH TUNAMU natdukiB. Lle mo3Bomsie minBUImuTH
YyTIMBICTh TOXEXKHOT CHUTHANI3AIii 1 KOMIIEHCYBaTH TMOMWJIKH y BHOOpPI MicCIb
BCTAHOBJICHHSI CTOBimyBadiB. Jlns mpumimeds s TPOKIAAKA —KaOemiB, s
TpaHcopMaTtopiB 1 PO3NOAUIBHUX MPHUCTPOIB, EJIEKTPOIIMTOBUX BHOHPAETHCS

KOMOIHAI[Isl TUMOBOIO 1 TEIJIOBOTO CIOBIIIyBaya. 3 OTJIsAly HA MOXJIMBICTh CTUXIMHOTO
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3pOCTaHHS TeMIepaTypu IMiCHs 3aKiHUYCHHS JESKOTr0 4Yacy IOXeXl, B KaOelIbHOMY
roCTOJIapCTBl PEKOMEHIYEThCS 3aCTOCOBYBATH TEIIOBI MaKCHUMalbHO-IU(epeHIliiiHi
CHOBILyBayl. JJjsi TpaHC()OpPMATOpiB 1 PO3MOAUIBHUX MPUCTPOIB, EIEKTPOIIUTOBUX
BUOMpAEThCsl KOMOIHAIISA TUMOBOIO 1 TEIUIOBOIO CHOBIillyBaya. 3 OrJsAy Ha MOKIIUBICTh
CTUXIMHOIO 3pOCTaHHS TEMIIEpAaTypu IIiCis 3aKIHUEHHS JESIKOTO dYacy IMOXKexXl, B
KaOeTbHOMY TOCHOJAPCTBI PEKOMEHIYEThCS 3aCTOCOBYBATH TEIJIOBI MAaKCHUMalbHO-
audepeHLiiiHl - cnoBillyBayl. sl TpaHCGOPMATOPIB 1 PO3NOAUIBHUX MPUCTPOIB,
€JICKTPOIIUTOBUX BUOUPAETHCA KOMOIHAISI JUMOBOTO 1 TEIUIOBOrO CIIOBIilllyBaua. 3
OrJISIAYy HA MOXKJIMBICTh CTUXIMHOTO 3pOCTAaHHS TEMIEPAaTypy MICIs 3aKIHYEHHS JEsIKOTO
yacy MOXexl, B KaOeJbHOMY TOCHOJAPCTBI PEKOMEHAYETHCS 3aCTOCOBYBATU TEILJIOBI

MaKCHUMaJIbHO-AU(EPEHIiiiHI CIIOBIIYBayl.

1.12. Bu3HayeHHs KaTeropii npuMilleHHs 32 BUOYXOIO0KEKHOI0 Ta

MOKEKHOK0 He0e3MeKO0I0 Ta Kiaacy 30HM npocrtopy 3a I[IYE

Busnauaemo kareropii nmpumimiens, OyauHkiB BigmosimHo go JACTY b B.1.1-
36:2016  «BusnaueHHss  KaTeropii  NpuMilieHb, OYJIMHKIB, yCTaHOBOK  3a
BHOYXOTIOKEKHOIO Ta IMOXKEKHOI HeOesnekow». Kareropii nmpuminieHb, OyJIWHKIB Ta
30BHIIIHIX YCTAHOBOK 32 BUOYXOIIOXEXKHOIO Ta MOMXKEKHOK HEOE3MEeKOI BU3HAYAIOThH
JUIS HAUCTIPUSITIIMBIIIIOTO IOA0 BUHUKHEHHS TOXKEXk1 a00 BUOYXY IepioAy, BUXOMSYH 3
(GI3MYHOr0 CTaHy TOPIOYMX PEUYOBMH 1 MaTepialliB, SKi 3HAXOIATHCS (30epiraroThbes,
epepoOISIOTECSA, TPAHCIOPTYIOTHCS) B amaparax, MPUMIIICHHSAX Ta 30BHINIHIX
YCTaHOBKaX, 1X KIJTBKOCTI, TIO’KEKOBUOYXOHEOE3MEUHUX BIACTUBOCTEN Ta 0COOIUBOCTEMN
texHosoriyaux npoueciB. Binmopigno JCTY b B.1.1-36:2016 Tabmums 1 - Kareropii
MPUMIIICHh 32 BHOYXOIOXKEKHOIO Ta MOKEKHOI0 HEOE3MEKOI MPUMIIICHHS OYyIMHKIB
€JICKTPUYIHOT MIJCTAHIII] BITHOCUTHCS 0 KaTeropsii «J[»:

['oproui Ta BaKKOTOpIOYi PIAMHM, TBEPAl TOPIOYl Ta BAKKOTOPIOYl PEYOBUHU 1
Marepianmu (y TOMY YHCJIl TWJI 1 BOJOKHA), 3[aTHI MPH B3a€EMOJIi 3 BOJOI0, KUCHEM
noBITPst 200 OJIHE 3 OJHHWM JIMIIE TOPITH 3a YMOBH IO TNPHUMIIICHHS, B SKUX BOHU
3HaXOSThCSI, HE BITHOCSATHCS 10 KaTeropid A i b.

BusHaveHHs kjacy 30HM poBoauThes 3rigno IIYE.
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XapaKkTepuCcTUKa MOXKEXKe- Ta BUOYXOHEOE3MeKu Moxe OyTH 3arajibHOIO st
yChOr0 MPUMILIEHHSI ab0 pI3HOI B OKpeMHX Horo yactuHax. lle Takox cTocyeThcs
HAJBIDHUX YCTAHOBOK 1 JUISHOK TepuTopii. IlpumimenHsa, abo iX OKpeMi 30HU
MOAUISIIOTHCS. Ha TOXEeXeHeOe3neyHl Ta BUOyXxoHeOe3neuHi. 3ale’KHO Bijl Kjiacy 30HU
3MIMCHIOEThCST BHOIp BUKOHAHHS €JIEKTPOYCTAHOBOK TaKMM YHHOM, IO0 MiJ 4ac ix
eKCILTyaTallii BUKJIOYUTH MOXJIMBICTh BAHUKHEHHS] BUOYXY a00 MOKeX1 Bl TEIIOBOTO
MPOSBY €JIEKTPOCTPYMY.

[ToxexoHebe3neuHa 30Ha — MPOCTIP Y IPUMIIIEHH] a00 32 HOro MexaMu, y IKOMY
NOCTIHHO a00 TepioAMYHO 3HAXOAATHCS (30€piraloThCs, BUKOPUCTOBYIOTHCS abo
BUJIUISIOTBCA TI1J] Yac TEXHOJOTIYHOIO TPOIECy) TOPIOUYl PEUOBUHH SK TpU
HOPMaJIbHOMY TEXHOJIOTIYHOMY MpOILIECi, TaK 1 MpU HOro MOpyueHHI B Takid KUTbKOCTI,
sSKa BUMAarae CreliaJbHUX 3aXO0JiB Y KOHCTPYKIII eJIeKTpooOJialHaHHS I 9ac MOoro
MOHTaKy Ta €KCIUTyaTallii.

[loxxexxonebesneuna 3ona kiacy I[l-Ila — mpoctip y mnpumilieHHi, y SKOMY
3HAXOJATHCS TBEP/Il TOPIOYl PEUOBUHH Ta MaTepiai.

TakuM YMHOM TIPUMIIIEHHS CMHJIOBOI eneKTpuuyHoi mifctaniii 3rigHo ITYE

PUMIIIEHHSI BITHOCUTHCS 10 Kiacy 30nuu [1-11a.
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2. MPOPITTAKTAYHI 3AXO0/M 1IIOJ0 3ABE3INEYEHHS MMOKEXHOI
BE3IIEKU OB’EKTY

ITocanoBi ocobu JCHC VYkpainu Ta ii TepuTOpiaibHUX OpPraHiB 3A1HCHIOIOTH
Jep KaBHUN Harsi (KOHTPOJIb) ¥ cepl HMBUILHOTO 3aXUCTY, TEXHOTEHHOI Ta MOXKEXKHO1
Oe3MeKy NUIAXOM TPOBEACHHS IUIAHOBUX Ta TMO3alJIAHOBUX TMEPEBIPOK CTaHy
JOJEpKaHHS Ta BHUKOHAHHS CyO'€KTaMU TOCIOJApIOBaHHS BHMOI 3aKOHOJABCTBA 3
MUTaHb UBUTBHOTO 3aXUCTY, TEXHOT€HHOI Ta MOKEKHOT OE3MeKH.

[lepeBipku MPOBOASATHCA 3a aPECOI0 PO3TAITYBAHHS 00’ €KTIB MEPEBIPOK CyO’ €KTA
rOCIOIapIOBaHHS B poOOuMii yac, BCTAHOBJICHWH MPaBWJIaMU BHYTPIIITHBOTO TPYIOBOTO
PO3MOPSAKY, Y IPUCYTHOCTI KepIBHUKA a0 MOro 3acTymHUKa, a00 YITIOBHOBa)XXEHOT 0cO0U
Cy0’€KTa rocro1aproBaHHs.

Cy0’exTu TOCHOJApIOBaHHS 3000B’s13aH1 O€3IMEPENIKOIHO JIOMYCKAaTH TMOCATOBUX
oci0 JICHC Vkpainm abo 11 TepUTOplalbHUX OpraHiB sl 3A1MCHEHHS OTJISAY
(obcTexxenHs) OyniBesb, MPUMIIIEHb, CIOPY/, YCTaTKYBaHHs, TEPUTOpIi, HAJAaBaTH JJis
O3HAWOMJICHHS JOKYMEHTH, 3pa3Ku TMPOAYKI[li, TIOSCHEHHs, JOBIIKH, BIJOMOCTI,
MaTepialid 3 MUTaHb, 1110 BUHUKAIOTH MiJ] Yac 31MCHEHHS 3aXO0/iB JAEp>KaBHOTO HAIJISILY
(KoHTpOJIIO) Yy 3a3HadeHid cdepi, a Takoxk iX Komii y pa3l HEOOXiTHOCTI B TOPSIKY,
BU3HAUYEHOMY 3aKOHOJaBCTBOM.

[InaHoB1 TmeEpeBIpKH TMPOBOAATHCS BIAMOBITHO JO IUIAHIB TEPEBIPKH, SKi
mokBapTaibHo 3aTBepKyI0ThCs JJCHC Ykpainu abo ii TepuTopiaibHUMU OpraHaMu Ta
OTPWIIIOHIOIOTECA Ha 1X OQiliiHOMY BeO-caiiTi 70 25 4YuWciIa OCTAaHHBOTO MICSIS
KBapTaiy, o Mepeaye IIaHOBOMY.

[lepionuuHiCTh 3AIMCHEHHS IUIAHOBUX TMEPEBIPOK CYO’€KTIB TOCTOJAPIOBAHHS
BU3HAYAETHCA 3 ypaxyBaHHAM KputepiiB, 3a SKUMH OI[HIOETHCS CTYIIHb PU3HUKY BIJ
MPOBAHKCHHS TOCTOIAPCHhKO1 JMIsSUTPHOCTI Ta BU3HAYAETHCS TMEPIOJUYHICTH 3A1HCHEHHS
MJIAHOBUX 3aXO/l1B JIEPKABHOTO HArsay (KOHTPOIIO) Y cdepl TEXHOTEHHOI Ta MOXKEKHO1
Oe3mekwn, 3aTBepKeHNX octanoBoto Kabinety MinictpiB Ykpainu Bix 29 motoro 2012
poky Ne 306 (B penakmii nocranoBu Kabinety MinictpiB Ykpainu Big 04 wepsas 2015
poky Ne 361).

YacToTa mi1aHOBUX MEPEBIPOK 3A1MCHIOIOTHCS 3 TAKOIO NMEPIOANYHICTIO:
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e 3 BHCOKHUM CTYIIEHEM PU3UKY - HE YACTIIIE HI’K OJUH pa3 Ha | pik;
o 13 CepeIHIM CTYNEHEM PU3HUKY - HE YacCTIlIE HLK OAMH pa3 Ha 3 POKH;
e 3 HE3HAYHUM CTYNEHEM PU3HKY - HE YacTIlIe HIK OAMH pa3 Ha 5 POKIB.

[Inan-rpagik nepeBipok myOmikyeTbcs Ha odiuiiHomy caiti JCHC VYkpainu.
[lepeBipka BiiOyBa€eThCs Ha MifcTaBl Haka3zy. Haka3z Mae MiCTUTH:

o HaliMEHYBaHHsI/IPi3BUILE, IM sl Ta IO 0ATHKOB1 CY0’€KTa TOCMOIAPIOBAHHS;

e MICIE3HAXO/PKCHHSI/MICIIE TPOKUBAHHSA CYO’€KTa TOCIHOJApPIOBaHHS Ta aApecy
po3TalryBaHHs 00’ €KTa NEPEBIPKU;

e TpeIMeT NepPeBipKU;

e JIaTy TIOYATKY Ta JaTy 3aKiHUEHHS MEePEBIPKU;

e TIOCaay, Ipi3BHIIE, IM’S Ta IO 0ATHKOBI MOCAOBOT 0COOU, KA Oy/e 3M1MCHIOBATH

HEPEBIPKY.

JCHC Vxkpainu a6o ii TepuTopiajdbHUN OpraH 3[IACHIOE TJIAHOBY MEPEBIPKY 3a
YMOBU IHMCHMOBOTO TIOBIOMJIEHHSI Cy0’€KTa TOCIOJApIOBaHHS TMPO MPOBEICHHS
IJIAaHOBOT MEPEBIPKH He Mi3HIIIE HiX 32 10 AHIB 10 AHSA i 3M1IMCHEHHS.

[loBimomMJIeHHS  TPO  TPOBEACHHS  IUIAHOBOI  MEPEBIPKM  HAJACHIAETHCS
PEKOMEHJIOBaHUM JIMCTOM 3 TOBIIOMJIEHHSIM TIpO BpyYeHHs (TeredoHOrpamoro) 3a
paxynok komTiB JICHC Ykpainu (ii TepuTopiaabHOr0o oprany) abo Bpy4aeThCcsi 0COOUCTO
i PO3MUCKY KEPIBHUKY UM YIIOBHOBaKEHIM 0c001 Cy0’€KTa TOCIIOapIOBaHHS.

Y pa3i HampaBieHHsS MOBIIOMJICHHS TIPO TIPOBEACHHS IUIAHOBOI IEPEBIPKU
PEKOMEHIOBAaHUM JIUCTOM 3 TIOBIOMIICHHSIM PO BpY4YEeHHS (TernedOHOrpaMor0) TIaHOBa
nepeBipKa 37IHCHIOEThCS HE paHillle HDK 4depe3 M'STHAALSTH JIHIB 3 JIHS BIANpPaBICHHS
Cy0’€KTy rOCTIOJIapIOBAHHS TAKOTO TTOB1IOMIICHHS.

TpuBasicTh TIAHOBOI MEPEBIPKM BU3HAYAETHCA 3aJIEKHO Bi TUIONI (TEPUTOPIi)
00’€KTa TEePEeBIPKU, KUTBKOCTI Oy/iBeNb, MPUMINIECHb Ta AUIBHUID, K1 MepeOyBalOTh Y
BJIACHOCTI 200 KOPHUCTYBaHHI Cy0’€KTIB TOCTIOJIAPIOBAHHS, a TAKOX CTYMEHS PU3WKY Bin
MIPOBAKEHHS TOCTIOAPCHKOI JISTBHOCTI, aJie He MOKe MepeBHIyBaTy 15 pobouux IHIB,
a JuIsi Cy0’ €KTIB MaJIOTO MiMPUEMHUIITBA - 5 poOOYUX JIHIB, SKIO 1HIIE HE MepeadadeHo
3aKOHOM.

[To3zamnanoBi nepeBipku. [ligcTaBamu it 31HCHEHHS MT03AMJIAHOBOT MEPEBIPKH €:
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. 1) monmanHst cyO’ekToM rocnogaproBaHHsi nucbmMoBoi 3asBu g0 JICHC
VYkpainu a0o ii TepuTOpIaIbHOrO OpraHy Mnpo 3A1MCHEHHS NEPEBIPKU 3a KOro OaKaHHIM;

. 2) mepeBipka BUKOHAHHS CY0’€KTOM TOCHOJApIOBaHHA IPHUIIUCIB,
PO3MOPSKEHb a00 IHITUX PO3MOPSAUYNX JTOKYMEHTIB MO0 YCYHEHHS MOPYIIEHbh BUMOT
3aKOHO/JABCTBA y cdepl MUBUIBHOIO 3aXUCTy, TEXHOTEHHOI 1 MOXKEXKHO1 Oe3MNeKH,
BUJIAaHUX 3a Pe3yJbTaTaMU MTPOBEICHHS INIAHOBUX TIEPEBIPOK;

. 3) obrpyHTOBaHe 3BEpHEHHsS (DI3MYHOI OCOOM MPO MOPYIICHHS Cy0’ €KTOM
rocrofapioBaHHsl ii 3aKOHHMX IMpaB. Y pa3l HAAXOJKEHHS TaKOro 3BEPHEHHS [0
teputopiasibHuX opraHiB JJCHC Ykpainu mo3amiaHoBa nepeBipka 3/1HCHIOEThCS TUIBKU
3a HasiBHOCTI 3roau JJCHC Ykpainu Ha ii npoBeaeHHS;

. 4) HactaHHs aBapli, 1HIIOT HeOe3neyHoi Moxli, mo Oyna MoB’s3aHa 3
TISTTBHICTIO Cy0’ €KTa TOCIOapIOBaHHS.

3po3ymMin0o, IO 3a HAsABHOCTI Xoya O OAHIE]T 3 TakMX MPUYUH MepeBipKa
IIPOBOJAUTHCS 0€3 MOMECPEKCHHS.

Haka3 Ta nmocBig4eHHs BUJIAIOTHCA TaK, SIK MPU IJIAHOB1HM TIEPEBIpIIi.

[Tin yac mpoBefeHHs MO3aIJIaHOBOI MEPEBIPKU 3’ SICOBYIOTHCS JIMIIE Ti MUTaHHS,
HEOOXIJTHICTh TEPEeBIPKM SKUX CTaja IMiJACTaBOIO IJis 3IIHWCHEHHS IhOTO 3ax01y, 3
000B’SI3KOBUM 3a3HAYCHHSIM IIUX MMUTAaHb Y IOCBIAYEHHI Ha MIPOBEACHHS NEPEBIPKHU.

Ctpok 31iiiCHEHHS M03aIUIaHOBO1 MEPEBIPKU HE MOKe TepeBuinyBatu 10 pobounx
JHIB, a JJIs1 CyO’€KTIB MaJIoro MIANMPHEMHHITBA - 2 pOOOYMX JHIB, SKIIO I1HIIE HE
nependadeHo 3aKoHOM. IIpoOBXKEHHsSI CTPOKY IPOBEICHHsS OyIab-AKOi IMEpeBIpKU HE
JIOTTYCKA€ETHCA.

3a pe3ynbTamMu MPOBEICHOT IEPEBIPKU CKIATAETHCS aKT EPEBIPKHU.

VY pasi SKkio KepiBHUK Cy0’ €KTa rocroapioBaHHs ab0 yIIOBHOBaK€HA HUM 0co0a
poOUTHh THMCHMOBI 3ayBa)K€HHS OO0 3MIACHEHHS TMEPEeBIpKH, III 3ayBaKEHHS €
HEB1Jl'€MHOIO YaCTHHOIO aKTa MEPEBIPKH, KU MiIMUCYETHCS 13 3ayBaKCHHIMH.

VY pasi BiICYTHOCTI IOPYIIEHh BUMOT 3aKOHOAABCTBA Y cepl IUBUIBHOTO 3aXHCTY,
TEXHOTCHHOI Ta TMoXxexHoi Oe3neku mocagoBa ocoba JICHC VYkpainum abo ii
TEPUTOPIAIBHOTO OpraHy, sKa 3[1MCHIOBajla TIEPeBIPKY, JOIMOBIIAE BIAMOBIIHUM

panoptoM kepiBHuKYy JCHC VYkpainu abo ii TepUTOpiaibHOrO OpraHy 4Yd 3aCTyHHUKY
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KEepIBHUKA, O MOBHOBAaXXE€Hb SKOTO BIJIMOBIAHO JO PO3MOJLTY OOOB’SI3KIB BIJHECEHO
MIUTaHHS IEP>KaBHOTO HAMISIAY (KOHTPOJIIO).

Ha mincrasi panopty kepiBauk JJCHC VYkpainu a0o ii TepuTopiaibHOro opraty 4u
3aCTYIIHUK KEPIBHUKA, O MOBHOBAXKEHb SKOrO BIANOBIAHO 0 PO3MOAUTY OOOB’S3KIB
BIIHECEHO MHUTAHHS JEPKABHOTO HArIsAy (KOHTPOJIO), JUCTOM MOBIIOMIIAE CyO’ €KTa
TOCTOJIapIOBaHHS MPO BiJICYTHICTh MOPYIIEHB 32 pe3yJbTaTaMu 3/I1IMCHEHHS MEPEBIPKH.

Ha niacraBi akra nepeBipkd, y pa3i BUSBICHHS MOPYLIEHb BUMOI 3aKOHO/IABCTBA,
K1 CTBOPIOIOTH 3arpo3y KUTTIO Ta/abo 3ao0po’to mwoned, JJCHC VYkpainum abo ii
TEPUTOPIATHHUI OpPraH 3BEPTAETHCS Y TMOPAIKY Ta CTPOKH, BCTAHOBJICHI 3aKOHOM, 3
BIJIMOBIIHUM TI030BOM JI0 aJMIHICTPAaTUBHOTO CYAYy IIOJAO 3aCTOCYBaHHS 3axOJiB
pearyBaHHs Yy BWIJISIII TMOBHOTO a00 YacTKOBOTO 3YNMHUHEHHS pOOOTH MiANPHEMCTB,
OKpPEeMHX BHUPOOHMIITB, BUPOOHWMYMX [IBHHIIb, arperariB, eKcIulyaTauii OyJiBelb,
00’€KTIB, CIIOPY/, 1IEXiB, TUILHUIIb, OKPEMUX MPUMIIIEHb, a TAKOXK MAIINH, MEXaHI3MiB,
yCTaTKyBaHHS, TPAHCIOPTHUX 3aco0iB, 3yNMHHEHHS MPOBEICHHA pOOIT, y TOMY YHCII
Oy/iBeIbHO-MOHTKHUX, BUITYCKY 1 pealti3allii MmoxexoHeOe3neuyHoi IpoayKIlii, CUCTEM
Ta 3ac00IB TPOTUIOXKEKHOTO 3aXUCTy, HAJaHHSA IMOCIYr - JI0 TOBHOTO YCYHEHHS
NOpYIIEHb BUMOT 3aKOHOJIaBCTBA.

VY pa3i HasgBHOCTI Ha 00 €KTI MEPEBIPKHU IHIIMX MOPYIIEHb MOCAJTOBOK 0COOOI0
JICHC Ykpainu a6o i TepuTOpiaIbHOT0 OpraHy Ha IiJCTaBl aKTa MepeBIPKU CKIIAIA€ThCS
IPUIIKC TIPO YCYHEHHS MOPYIIEHbh BUMOT 3aKOHOJIAaBCTBA y c(epi MUBLILHOTO 3aXHUCTY,
TEXHOTEHHOI Ta MOKEKHOT OE3IMEKH.

Jlo mpumnucy BKITIOYAIOTHCSI HEYCYHEH1 MOPYIIICHHS, BUSABJICHI IMiJ1 Yac MPOBEICHHS
MOTIEPETHIX TIEPEBIPOK, 13 3a3HAYEHHAM CTPOKIB SK1 IPOMOHYBAIMCS IS X YCYHEHHS, Ta
IPONOHYIOTBCS HOBI CTPOKM YCYHEHHs mopyiieHb. [lpu 1mpomy 3a3HauyaroThCs HOBI
MOPYIICHHSI, sIKi OyJIM BUSABIICHI IT1J1 YaC TIPOBEICHHS MEPEBIPKH, 1 CTPOKH X YCYHECHHS.

VY pa3i HENMOro/KeHHS 13 3aMpOTNOHOBAHWMH JO YCYHEHHS MOPYIIEHHSMU YU
CTpOKaMH iX YCYHEHHS KEpIBHHK Cy0’ €KTa TOCMojaproBaHHS a00 YNOBHOBa)KEHA HUM
ocoba mae npaBo ockapxkutu npunuc 10 JCHC Ykpainu abo cyny. SKuo nopyuieHHs,
Kl BKa3aHl y MOPUIKUCI, HE YCYHEHl, - 1€ MOXE CTaTh MPUYMUHOIO MPUTATHEHHS 0

aIMIHICTPAaTUBHOI BiAMOBIAIBHOCTI 3a cT. 188-8 KYnAII Vkpainu.
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3. OPTAHIBANLIA ITOKEKOI'ACIHHA HA OB’EKTI.

3.1. I'aciHHA eIeKTPUYHUX HMiACTAHLii, TpaHcpopMaTOpIB.

[lokexi Ha MIACTAHLISIX MOXYTh BHUHMKATH Ha TpaHChoOpMaTopax, MACISHHUX
BUMHKauax 1 B KabOeJIbHOMY rocroiapcTBi. Benuki pailoHH1 MiJCTaHIll MalOTh CIeIialIbH1
MacliiH1 CTaHIlli, JI€ 3HAXOJIUThCS BEJIHMKA KUIBKICTh TpaHC(HOPMATOPHOTO Macia.
TpancdopmaTopu 1 BUMHKaYl pO3MOAUIBHUX MPUCTPOIB BCTAHOBIIOIOTH HA (DYHIAMEHTH,
MiJ SKUMHU BOJIOJIIOTH Macjomnpuiimadi, 3'€qHaHi 3 aBapiiHUMHU €MHOCTAMH. KoxkeH
TpaHcpopMaTop, SK TMPaBWIO, TOMIMAITE B OKpPeMid Kamepi, sKa 3'€IHYEThCS
MOHTQXHUMH MPOPI3aMU 3 MPUMIIICHHSIM PO3MOALILHOTO IMUTA 1 KAOSTLHUMH KaHaJaMH.

OcoOnuBOCTI PO3BUTKY TOXKEX TpaHcpopMaTopiB 3ajiexarb Bl Micls HoOro
BUHUKHCHHS. [IpM KOpOTKOMY 3aMUKaHHI B pe3yJbTaTi BIUIMBY €JIEKTPUYHOI AYTd Ha
TpaHcopMaTopHE Macjo 1 PO3KJIaJaHHS HOTO Ha TOpIOYl ra3d MOXYTh BiIOyBaTHCS
BUOYXH, SIKI MPU3BOJATH JI0 PyHHYBaHHS TpaHCHOPMATOPIB 1 MACISIHUX BHUMHKAYiB Ta
po3TikaHHIO Tanatoyoro Macia. [lokexi 3 kamep, Jie BCTaHOBIJICHI TpaHchopmaropw,
MOXYTh TIOIIMPIOBATHCS B MPUMIIICHHS PO3IMOALILHOTO IHTAa 1 KabenbHI KaHamu abo
TYHENI, a TaKOX CTBOPIOBATH 3arpo3y CYCiIHIM ycTaHOBKaMm 1 TpaHcdopmaropis. IIpo
pPO3MIpH MOXKJIMBOTO BOTHHMILA TMOXEXKI MOXHA CYAUTH IO TOMY, L0 B KOXXHOMY
Tpanchopmaropi abo peakTopi mictuthes 10 100 T maca.

HeoOximHo mam'sitaTd, IO TMOXKEXX1 HA €JEeKTPOCTAHINAX 1 MIJCTAHIIAX MOXYTh
OPU3BOJUTH 1O 3yNHUHKH HE TUIBKH CHEPreTMYHOro o00'ekTa, a ¢ IHIIHX
HApOJITHOT'OCTIOIAPCHKUX 00'€KTIB uepe3 HecTady eJIeKTPUIHOI eHeprii.

Bcei enextpoctanmii 1 migctaHiii 3a0e3nedenHi HaIIdHOIO CHUCTEMOIO aBapiitHOTO
3aXUCTy Ta curHamizamii. [Ipy BUHUKHEHH1 MOXKEXK MOIIKOKeHE 00JIaIHAHHS Ta anapaTh
ABTOMATHUYHO BiJKIIIOYAIOTHCS MIPUCTPOSIMU PEIICHHOTO 3aXHUCTY.

TpancopmaTopyu £KI OXOMJIEHI TMOJXYM’sIM BIAKIIOYAIOTH 3 YyCix OOKiB 1
3a3eMJIIOIOTh. Ha pO3BUHYNHCS TMOXKEXaX OpPraHi3oBYIOTh 3aXHUCT Bil BHCOKOI
TEMIIEPATypH CYCIMHIX TpaHcPOPMATOPiB, pPEaKTOpiB, YCTATKYBaHHS 1 YCTaHOBOK.
[Toxxexi TpaHcopmaTopiB, peakTOpPiB 1 MACISIHUX BUMHUKAUIB TacsATh MHOK CEPEIHBOI

KpaTHOCTI 3 IHTEHCUBHICTIO MOJayl po34urHy niHoyTBoproBaya 0,2 i1 / (M2-c), a Takox
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TOHKOPO3MWJIEHOK BOAOK 3 1HTeHcuBHIcTIO 0,1 1 / (M2-c). Y mpoieci po3BIIKH
BU3HAYAIOTh XapaKTep MOIIKOMKEHHS TpaHC(hopMaTopiB, peakTopiB 1 TpyOOIPOBO/IIB, 110
MICTSITh TpaHC(OPMATOPHE MACIO, HAMPAMKHU PO3TIKAHHS PIAWHU, 1110 TOPUTH B CTOPOHY
cycimHix  TpaHcdopmaTopiB Ta  IHImIOro  oOjiajHaHHS, HeOe3nmeka  BUOYXY
pPO3MIMPIOBAIbHUX OauKiB, HAsBHICTb CTAI[IOHAPHUX MIHHUX a00 BOASHUX YCTAaHOBOK
MOKEKOTACIHHS 1 TPU HEOOX1THOCT1 MOKJIUBICTh MPUBEICHHS iX y poOOTY.

SIku1o Macio roputh Haja KPUIIKOK TpaHc(opmaTopa i1 HHK4e 1 MaciasHUuM Oak He
MOIIKO/KEHUH, TO Ha TaCiHHA BBOJSATH OJMH-/IBA PYYHUX BOJISIHHX CTBOJA 3 HAacaJKaMU
HPT-5, sxi 3a06e3neuyoTh ONTUMalIbHY BUTpPATy BOJM MpPH IHTEHCHUBHOCTI mojadi 0,2-
0,24 n / (M2- ¢). SIkuo po3muproBajdbHUN 0a4oK Ha TpaHCHOpPMATOP1 BUSBISETHCS B
BOTHI, YaCTHHA MacJja, o JOopiBHIOE Horo obcsry (mpubmauzHo 10% obcary omii B 0aky
TpaHcopMaropa), 37IUBaIOTh B aBapiiHy €MHICTh. buiblne 3nuBaTH Macia 3
Tpancopmaropa (peaktopa) 3a0OpOHSIETBCA, TaK SAK II€ MOXE TIPUBECTH O
MOIIKO/KEHHS] BHYTPIIIHIX OOMOTOK 1 YCKJIQJTHEHHSI TIOXKEXK1.

SIku1o B yMOBax Moxeki KpUIllKka TpaHcpopMaropa 3ipBaHa, TO Macjio MOXKE TOpiTH
B 0aky 1 HaBKOJIO TpaHChopMmaTopa. Y I[bOMY BHUIAIKY CIOYATKY JIKBIAYIOTH TOPIHHS
MacJja HaBKOJIO TpaHCcPopMaTopa po3MOPOIIEHOIO BOIOIO, TOBITPSIHO-MEXAHIYHOIO MIHOO
cepeaHbOi KpaTHOCTI ab0 B KOMOIHAIl PO3MOPOIIECHOI0 BOJOI 1 BOTHETaCHUMH
MOpOIIKAMU  OJHOYACHO. SKImo TaciHHS Macjia BHUPOOJISIOTH  PO3MOPOIICHUMHU
CTPYMEHSIMH, CTOBOYPH IOILIBHO PO3TAIIOBYBATH MO TMEPUMETPY MOXKEXK1 PIBHOMIPHO
(puc. 11.2), a mpu racinai miHow ab0 KOMOIHOBaHUM CIOCOOOM BOTHETaCHUKH 3aCO0M
MOIAI0Th B CYMyTHROMY mOTOII TOBITPs (puc. 11.3). e HaitOinbIn edeKTUBHUYN TTPUITOM,
o 3abe3nevye HaAXOMKEHHS MOPOIIKY 1 PO3MIICHOI BOAM B 30HY TOPIHHSA OJHOYACHO.
["acianas macna B 6aKky mpH 3ipBaHOi Jaxy 3A1MCHIOIOTH MIHOK CEPEIHBOI KPATHOCTI, SKY

MOAAIOTh 3a JOTIOMOTOXO ITEHOIIO ' €MHIKOB 200 BUCYBHUX CXOJIIB.

3.2. T'aciHHA MoXKeXi B Ka0eJIbHUX NPUMILIEHHSIX TA TYHEJsX.
[Toxxexi B KaOENBbHUX MPUMIIICHHSIX CYMPOBOIKYIOTHCSI BUCOKOIO TEMIIEPATYPOIO,
pPO3JIBOTOM ICKOp PpO3IUIABICHOTO METaldy IMpU KOPOTKOMY 3aMHMKAaHHI, BEJIHMKOIO

IIBUJIKICTIO MOIIUPEHHS BOTHIO 1 AUMY. Y TOPU3OHTAJIbHUX KaOEJIbHUX TYHENSAX JIiH1IHA
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IIBUJIKICTh MOIIMPEHHSI BOTHIO MO Ka0essxX Mpu 3HATIN Hampy3i ctaHoBUThH 0,15-0,3, min
Harnpyror 0,5-0,8, a B kabenbHUX HaMIBMOBEpXax Mo kadensax nif Hanpyroto 0,2- 0,8 m /
xB . IIIBUAKICTH 3pOCTaHHS TeMIEpaTypu B KaOEIbHUX MPHUMIIIEHHSIX MO JOCBIAYEHUM
JAHUM CTaHOBUTH B cepeHboMYy 35-50 °© C 3a XBUIIUHY.

B TyHensax 3 MaclOHalnoOBHEHHMM KaOemsiMU KpIM 130JI1ii MOXE€ TOpITH
TpaHc(opMaToOpHE Macjo, K€ 3HAXOAUThCA B TpyOax mpu Temmepatrypi 35-40 ° C i
HAJUTMIIKOBOMY THCKY. Y IIUX TYHEJSIX, OCOOJMBO TPH aBapii, Mmajaroue Macjo IIBHIKO
PO3TIKAETHCS MO YXHUIIAX, J€ 3HAYHO 30UTBIIYETHCS TUIOIIA MOKEXKI.

[Toxxexi 3 KabenbHUX MPUMIIIEHb MOXKYTh MOIIMPIOBATUCS B OyIiBII1 MIACTAHIIT i
PO3MOIUTBEHI MPUCTPOi SHEPTOMITIPUEMCTB, CTBOPIOBATH 3arpo3y BHHHKHEHHS IOXEXI
Ta Ha IHIIUX JUBTHKaX EHEProOMEPEK.

[Tpuitomu mojayi MiHU CEPEIHBOI KPATHOCTI B Majardi KaOeiabH1 BIICIKU 3aJIeKaTh
BiJl BIZICTAHI BiJ] BOTHUIIA ITOXEX1, BIJl BXOAIB a00 JIIOKIB y BIICIKH, YXWUJIy TYHEIIO,
HAsIBHOCT1 MAcCJOHAMOBHEHUX KaOesiB 1 HaNpsSMKH PyXy MOBITPS MO TyHENr. SIKIIo
TOpIHHS Bi0OYBA€ThCS MK JIFOKaMH, TO IMIHY MOAAIOTh B HAHOMMKYMKA JIIOK, a APYrui
PO3KpUBAIOTH JIJIs1 BUAajIeHHs AuMy. [Ipu HassBHOCTI B KaOEIbHOMY BiICIKY TPhOX JIFOKIB
ab0 JBOX BXOJIB 1 JIFOKa B KpailHi JIFOKM (BXOJM) TOJAIOTh TIHY, a CEPEIHIN 0K
PO3KPHUBAIOTH JJIsl BUITYCKY JUMY.

[Tpu moxexi B MOXuUaoMy KaOeIbHOMY TYHEJI IHY JIOIUIBHIIIE IMOJIaBaTH B JIIOK
BIJICIKY, PO3TalllOBaHWN BHUIIE BOTHMINA TOXKEX1, TaK SK BiH OyJie Kpale 3alI0BHIOBATHUCS
nmiHoro. Skmo ToOpiHHA BIAOYBAETHCA B TOXWIOMY TYHENII 3 MAacJIOHANIOBHEHUMH
ka0ensiMu, TIHY MOIAI0Th B JIIOK BIACIKY, pO3TalllOBaHUI HIDKYE BOTHHUIA TOPIHHS, 1100
3amo0IirT MIBUAKE TMOIIMPEHHS TOPIHHA MO YXWIy, a APYTHHAd JIOK PO3KPUBAIOTH IS
BUITYCKY JUMY.

Jlocnian moka3yioTh, 0 B TOPU3OHTAIBHOMY TYHEJ1 TEPETUHOM 2x2 M TPAaHUYHY
BiJICTaHb MIPOCYBAHHSA MiHU, siKa ogaeTrbes ogHuM [ TIC-600 mpoTarom po3paxyHKOBOTO
gacy racifus, He nepesumrye 30-35 M. Skimo BiacTaHp Bia MicHs moAadi MiHMA 10 MOXKEXKI
MEPEBUIILY€E TPAHUYHE PO3TIKAHHS MiHU, B IIUX BUIAJKaX JOJATKOBO BBOASTH 1-2 JIaHKH
pPATYBaJbHUKIB B 1€l ke JOK. Toal TrpaHWYHE PO3TIKAHHSA MIHU 30UIBLIYETHCS

npuOnu3Ho Ha 10 M 3 po3paxyHKy Ha KOXHY JOJIaTKOBY TeHepatop. B oxpemux
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BUIAJKAX JJIs 10J1ayl MHU a00 BUITYCKY UMY 1 3HM)KEHHS! TEMIIEPATypH 3a JOIOMOT OO
IH)KEHEpHOi TexXHIKMW abo aBTOMOOLIIB TEXHIYHOI CHIyXOW pO3KPUBAIOTH IUIUTH,
MEPEKPUTTS KaOEIBHOTO TYHEIIO.

Kinbkicte I'TIC nns raciHHA MOXEX B TYHENAX BU3HAYalOTh TaK CaMo, SIK 1 MpHU
raciHHi MOXKEX B MifBanax. SKII0 KUIBKICTb CHII 1 3aC001B, 30CEPEIKyBaHUX Ha MOKEKI,
oOMe’keHa, TO HOpMaTUBHUM Yac raciHHs NPUUMAaIOTh pIBHUM 15 XB, a IpH. TOCTATHLOMY
ix kutbkocTi - 10 xB. KiIpKicTh MIHU NPUHAMAaIOTh PIBHUM TPbOM 00CSTamMu KaOeabHOro
BIJICIKY.

[Ipy BUHUKHEHHI MOXEX B KaOENbHUX TYHEISAX, HE OOJaJHAHUX PO3JIUICHUX Ha
BIJICIKM, B TMEpIly uepry ImiHy MOAAalOTh B JIOKM, PO3TAIlIOBaHI MO o0uaABa OOKU
nepea0avyBaHOrO MICIS BOTHHINA TMOXEX1, a B HACTYIHI JIOKH a00 MPOPI3U MOJAI0Th
pe3epBHI reHepatopu. Ilicist 1mpOro BBOJATH PO3pPaxyHKOBAa KUIBKICTH B JIIOKH a0o
OTBOPH, PO3TAIIIOBAHI M’k TPAHUYHUMU JTFOKAMH.

Jlns XOopoImioro HamOBHEHHS BIJICIKIB TIHOK, MO0 HE CTBOPIOBAJIOCS THCK i
IPOCYBaHHIO, HEOOXITHO 3a0€3MEYUTH BUITYCK ITPOYKTIB TOPIHHSA 1 MOBITPS Uepe3 JIOKU
a6o otBopu. [l 30UTBIIIEHHS TIPOCYBaHHS IIHU TI0 KaOelIhbHOMY TYHENIl MOJXKHA
BUKOPUCTOBYBATH TUMOCOCH, SIKI MOPSI 3 BUJAJEHHSIM JUMY OJIHOYACHO MOKPAIIYIOTh
YMOBH i pO3TiKaHHS.

[Ipu o06'emHOMY 3alOBHEHHI KaOCIBbHUX MPUMIIICHb MOBITPSHO-MEXaHIYHOIO
MiHOI0 CepeNHbOi (BUCOKOI) KPAaTHOCTI TOMEPEIHBO 3aKPIILUTIOITh IIHOTEHEPATOPH
(IT'Y) 1 Hacocu MOKESKHUX MAIIMH 1 3a3eMIIOI0Th iX. [Ipy momadi miHM 4depe3 JIBEpHI
mpopisu KaOenbHUX MPHUMINICHb ITIHOTEHEPATOPH 3aKpIIUIIOITh Yy BEPXHIA YacTHHI
nBepHoi kopoOku. [licnsa ycranoBku neHoreneparopos (1Y) 1 ix 3a3emneHHst ocoboBUi
CKJIaJ BIAXOAWTH B O€3leYHEe MICIIe 1 CIocTepirae 3a ix poOOTOr0, a BOJIl MOKEKHUX
MaIllTuH TOBUHHI MOJJaBaTH MiHY B JIEJIEKTPUYHUX OOTaxX 1 pyKaBHUUKaX.

[Ticis 3amoBHEHHS TAJAI0YOTO BICIKY KaOEIBHOTO TYHEIO MiHOIO MPOJIOBXKYIOTh
il momauy mpotsarom 7, 8 XB it MOBHOTO JOTylTyBaHHS OKPEMHX MOKJIMBHUX BOTHHIIL
TOPiHHS.

JIns raciHHS MOXEX Ha KOTJIoarperarax B 3aJIeKHOCTI BiJ BUJY MaJlUBa MOXKYTb

BUKOPHUCTOBYBATUCS BOJIa, MOBITPSIHO-MEXaHIYHA IMHA CEPEHbOI KPATHOCTI 1 BOJISHY
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napy. [ns 3axucty oOnagHaHHS 4YacTilleé BUKOPUCTOBYIOTH PO3IMOPOILIEHI CTPyMEHs
BOJIM, @ KOHCTPYKIIiM OyaiBii - koMmakTHi. [lojaya KOMIMAKTHUX CTPYMEHIB BOJU JIJIst
OXOJIOJP)KEHHSI Harpitoro 00JiaJHaHHS HE JIOMYCKAEThCS, TaK SIK 1€ MOXKE MPU3BECTH 0
Horo mBuakoi nedopmairii. [HTEHCUBHICTH 1MOJja4l BOJAM HA TACIHHS MOMXEX B KOTEIBHAIX
BIIIUICHHSX MpUiiMaroTh piBHOIO 0,2, a B ranepesx naauBononayi-0,1 i1/ (m2-c).

[aciHHS TOXEX B €JeKTPOYCTAaHOBKAaX IiJ HAMNpPYrow 3A1HMCHIOEThCA MpHU
JOTPUMAHHI TaKUX OOOB'I3KOBUX YMOB: HEJOMYIICHHS HAOMMKEHHS TMOXKEXKHUX 0
CTPYMOBEAYUYMX YACTHUH €JIEKTPOYCTAaHOBOK Ha BIICTaHI J10 Nalal0YuX €JIEeKTPOYCTaHOBOK
i1 HAIPYTOI NPH MOJaul MOKEKHUMH BOTHETAaCHUX PEYOBUH 3 PYYHHUX CTBOJIIB, MEHIIIE
3a3HayeHuX y Tabnumi 3.1.

Tabnuus 3.1. besneuHi BiACTOHI A0 €JIEKTPUYHUX MiJICTAHLINA, TpaHcpopMaTopiB

IpU FaCiHHI MOXKEXKI.

PeuoBuHM 3acTOCOBYBaHI IS besmneuni BificTaH1 10 €JIEKTPOYCTAHOBOK
raciHHs M1/1 HAPYTOIO MPU TaciHHI TOXKEXK1, M
Big 1 mo Bix 10 o
n0 1 kB 1 gu i { v} bl
10 kB 35xB 110xB
BKIIFOYHO
BKIJIFOYHO BKIJIFOYHO
KommakTHi cTpymMeH1 Boiu 40 6.0 8.0 10
Posnopomieni CTpYMEHS BOJIH,
BOI'HCIraCHUKH l'IOpOH_IKOBi CKJIaau,
. ) 15 2,0 2,5 4,0
OJHOYacCHa 1moJadya po3nopouI€Ho1 BOAH 1
BOI'HECIraCHUX CKJ'IaI[iB
Posnunennit ctpymins Boau npu 4 MIla
) 2,0 2,5 3,0 4,0
3 HOKEKHUX CTBOJIB 3 Hacaakoro HPT-5

3.3. Oco0,1MBOCTI PO3BUTKY TA raciHHS MOKeKi HA 00'€KTI

Buxongsun 3 oOnepaTMBHO-TAKTUYHOI XapaKTEPUCTHKUM O00'€KTa 1 peabHOi
oOctanoBkH Tpu poboTi Tpanchopmartopa 1T 220xB cramocs 3amukaHHS OOMOTKH B
PE3yNbTATI BIUTMBY €JIEKTPUYHOT AYTH HA KOPITYC, YTBOPHIIOCS HAJIUIIIKOBUI TUCK Tazy i
BUKHJI MacJia uepe3 BBEACHHS TpaHChOopMaTopa B MACIOTPUAOMHHMK, HOTO 3arOpsiHHS, Ha

o1l OOMEXKEeHO MaciaonpuiioMHUKOM. Tak sik Ha 00'ekTi He mepeadaveHa cucTeMa
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MOKEXKOTACIHHS, TIOXKEXa TMPOJOBKYE PO3BUBATHUCS, CTBOpWJIACS 3arpo3a MHOro

PO3MOBCIOJIKEHHS Ha CYCi/IHIM TpaHchopmaTop.

1. BusHayaeMo KOHKpETHI MEpPIOAM PO3BUTKY TMOXKEX1 1 MPOBEICHHS

PO3paxyHKIB MapaMeTpiB ii pO3BUTKY.
3HaX0MMO Yac BUTLHOTO PO3BUTKY MOMKEXKI:

+7

Tain~ Teuss ™ Ty5+ Tnpan * To.p.» (3.1)

Tppsm =60-L/V =60-08/40=12x,

ne L — BiacTanb Bix 00’ ekTy A0 yactuHu - 0,8 KM;

V — WBHUIKICTH pyXy aBTOMOO1TIB - 40 KM/TO/I.

T
9-P-- yac onepaTHBHOTO PO3TOPTAHHS BapTH, 5 XB.;

T : . :
6UAG.- yac BUSBICHHSA NOXEX1, 5 XB (mpuiiMaroTh 8-12 XB, IpU HAasIBHOCTI

CUTHAJI3aIii - 5 XB.).

T . =5+1+12+5=122xs.
8i

2. Bu3Hadaemo 1iomia moxexi:
[Tnoma moskexi TOpiBHIOE MO TpaHchopmaTopa MaCIONIPUHOMHUKA .
Spy=ax6=10x 6 =60 M2

2. Busznauaemo HeoOximHy KUTbKicTh cTBOMIB ['TIC-600 mys raciHHS MOXKexXi B

MacJIONPUHOMHUKY TpaHcopHraTopa:

Buznagaemo HeoOXximaHy KiabkicTh cTBOJiB I TIC-600,

N.ae = Sn X IS / qcTB, (3.2)
ne Sn - IIoIIA MOXKEXKI,

IS - IHTEHCUBHICTH 1MO/1a491 PO3UYHHY;

Jcme - BUTpPATa CTOBOYpA.

N.,. = 60x0.2 /6 = 2 .
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Heo6xinny xinbkicth ¢cTBOIB ['TIC-600 nopiBHIOE 320 TMHUAIISIM.

4. BusHauaeMo BUTpaTa BOTHETACHUX PEUOBHUH:

Qoaxr = NersXQers (3.3)
1€ Nerg - KUIBKICTh IEHOT€HEPATOPIB;

(crs I'TIC - BuTpata nenoreneparopa ['TIC-600.

Qdakr=2x6=121n/c.

5. BuzHayaeMo KiTbKiCTh MIHOYTBOPIOBAaUa 3 YpaxyBaHHAM 3-X KpPATHOTO 3armacy:
Wio = N riocxqrioc X 7, X60K, (3.4)
1€ Nrpc - KUIBKICTh IEHOTE€HEPaTOPIB;

Ornc - BUTpaTa MiHOYTBOPIOBAYA;

7,, - 4ac poOOTH EHOTEHEePaTopa,;

K - xoedimieHT 3amnacy.

Wno =2 x 0,36 x 10 x 60 x 3 = 1296 1.

6. BuzHagaemMo KUIBKICTh TOXEXKHHX CTOBONIB «PROTEK» mus 3axucty Ha

OXOJIOJKEHHSI CYC1THIX TpaHC(POpMAaTOPIB:

Neme = S3 X IS [ QemscPROTEK> (3.5)
zie S3 - mIoIa 3axucty Tpancopmara nopisHioe 42m? (2 = 84 m?);

IS - IHNTEHCUBHICTB MOJAYI;

(eme - BUTpaTa nmoxexHoro crsoia «PROTEK

NerB=84x0,1/7,4=1,13 onH.

[TpuiiMaemo HeOOXigHE KUTBKICTh TTOKEKHUX CTBOJIIB «A» JIOPIBHIOE 2-M.

7. BuzHauaeMo HEOOX1AHY BUTPATy BOJHM JJIsl 3aXUCTY:

Q3 =83 X I3, (3.6)
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ne S3 - IIoIa 3aXUCTY;

I3 - ITHTEeHCUBHICTB MOJAYl.

Q3=84x0,1=84 n/c.

8. BuzHauaeMo (haKTHUHI BUTPATH BOAM JUJISl 3AXUCTY:

Q@akm = Neme X Qemear (37)
ne Ncme - KUIBKICTD ITOKEKHUX CTBOJIIB,

Ocme«d» - BUTpATa MOXKEXKHOTO CTBOJIA.

Qpaxm=2%74=1481/c.

9. BusznaueHHs (pakTHYHUX BUTPAT BOJM HA FACIHHS Ta 3aXUCT 00'€KTa:

Q(j)akm = Q(ﬁakmp-eac + Qd)akm-3; (38)
1€ Qgpaxmp-cac - PAKTUUHI BUTPATU BOTHETACHUX PEYOBHUH HA TaCIHHSA;

Qgpaxm-s -~ PAKTUUHI BUTPATHU BOTHETACHUX PEYOBHH HA 3aXHCT.

Qpam =12+ 14,8 =26,81/ c.

10. Buznauaemo HEOOXIJHY YHMCEIBHICTH OCOOOBOTO OMNEPATUBHO-PATYBAJIBHOT

CITYKOH JJISl TACiHHS TTOMKEXKI.

No/ec = Neme «an X 2+ Nrmge X 2+ Npzp. X1+ NposX 1+ Niygx1 (3.9)
e NPC «PROTEK» - kunskicTs ctBOIIB «PROTEKY®;

NI'TIC - xinpkicTts cTBOiB I'TIC-600;

NcBsi3 - KUTBbKICTB 0¢10 3a0€31e4yI0Th 3B'S30K;

NM - KUIBKICTB 0C10, IO CTEKATh 3a MariCTpaJbHUMH JIIHISIMHU.
Nn/c=2%x2+2x2+2x1+ 1x1+2%x1= 13 you.

11. Bu3HawaemMo KUIBKICTh BIAJUJIGHP HAa OCHOBHUX TOXEXH(O-pATYBaTbHUX

aBTOMOOIIX:

Neio = Nosc 1 4 (3.10)

ApK.

HVII3Y.6.15-011.ITTaPII.PII3

3Mm.

Jlucr. Ne moxym Tiam. Jata




HEOX1THO 4 BIIUICHHS Ha MOXKEKHUX-PITYBATBHUX aBTOMOOUISX.

ne No/ - KUTbKICTh 0COOOBOTO CKIIAaNy.

Nuio = 13/4 =~ 4 BignineHs.

BucHoBok: Jlns ycHIIIHOIO TaciHHS MOXEX1 y BIIKpUTOMY TpaHchopMaropi

JUist TaciHHA TOXKEeXOK1 3ajlifHa HACTYNHA MOXEXKHO-pATYBajJbHA TEXHIKA Ta

MOKEKHO-TEXHIYHE OCHAIIIEHHS Ta 00JIaJHECHH.

TakTHKO-TEeXHIYHI XapaKTEePUCTHKH TOXKEKHOTO CTBOJA

Select Flow 1 Pro Jet

®dikcoBaHuit BUTparta, i/ xB. (JI/c)

115 - 230 - 360 — 475
(1,9-3,8-6,0-7,9)

Hominaneanii Tuck, Mlla
0,7

TakTHKO-TEXHIYHA XapaKTepPUCTHKA AlI-3,0-40/4

(IVECO-AMT)

IloBHa maca

€MHICTh LIUCTEPHHU IS BOIH, HE

MEHILIE
€MHICTb Oakxa I
MiHOYTBOpIOBaYa

HowminansHa nogaua
MOXKEKHOr0 Hacoca
Hamip, crBoproBaHuii
TIOKEKHAM HACOCOM TIPH
HOMIHAIIbHIH 9acTOTi
obepraunsfireman.club

Yucno Micb I
OIEPATHBHOIO PO3PAXYHKY
Hacoc noxexuuni

Yac 3a00py BoAM 3 HAKOUIBII
TeOMETPHYHIN BHCOTI
BCMOKTYBaHHSI 7,5 M

14915 kr

3200 nitpiB

200 nitpiB

40n/c

100 + 5 m.Bom.CT.

6 mronen

BiJLIEHTPOBHI IBOCTYIIECHEBUI
xomb6OinoBanniit RUBERG E40
(IIseris)

35 cek.

3Mm.

Jlucr.

Ne noxym

TTimm.

Jara
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4. OXOPOHA ITPAIII

3 Meroro 3a0e3medyeHHsT YMOB Oe3MeuHoi poOOTH 0COOOBOTrO CKJIAay 3TiTHO
«IIpaBun 6e3nexu mpati B opranax i migpo3auiax MHC Vkpainu» (Hakaz MHC Ykpainu
Ne 312 Bim 07.05.2007 poky) HEOOXIAHO JOTPUMYBATHUCA BHMOI HOPMATHBHOTO
JOKYMEHTY psaTyBanbHUKaM min yac aiksigamii HIT yu HC, a kepiBHHKam Ge3nocepenHbo
KOHTPOJIIOBaTH, BHUMOTAaTH JOTPUMAHHS BCTAHOBJICHUX IIPaBWJI, Ta y BHIAAKY iX
MOpPYIIEHHS TEepMIHOBO ycyBath iX. KepiBHUK TIOBUHEH BeCTH Oe3lepepBHE
CIIOCTEPEKEHHS 3a JIAMH OCOOOBOrO CKJIaay, 3MIHOO OOCTAHOBKM Ha TOXKEXKI Ta
BXKUBATH 3aXOJiB, sIKi 3a100iratoTh HEIIACHUM BHITQJKaM HAaJaBaTH HETAWHY JOIIOMOTY
NOTEePILIUM.

l"acinHg moskex JTIKBiAAIisd HAA3BUYANHUX CUTYAIll 3aBXK/IH OB’ SI3aHE 3 BEJIUKOIO
BIJIMOBIIAJIBHICTIO 32 JKUTTS JIFOJACH SKUX PIATYEN 1 3a JKATTS CBOIX MIJJICTJIMX
PATYBAIBHHKIB. B TakuX ymMoBaX KEpiBHUK TaciHHS MOXEXi MOBHHEH BXKUTH 3aXOJH IO
3aXUCTy 0COOOBOTO CKJIaJy BijJ HEIIACHUX BHITQJKIB HAa BUCOTAX 1 OTPYEHDH MPOAYKTaMHU
TOPIiHHSA, YPaXEHHS CJICKTPUIHUM CTPYMOM, TOIIIO.

[Tpu mikBigaii Mmoxexi B MPUMIMICHHSAX 3 €JIIEKTPOYCTAaHOBKAMH, B ITII3EMHHX
KaOeJbHUX TYHEJIX 0COO0BOMY CKJIQay MiAPO3AUTIB MOKEKHO-PATYBAIBHOI CITyKOHU, 1110
Oepe yuacTb B TaCiHHI MOXKEXK1, 3a00pOHIETHCS CAaMOBLIBHO MPOBOIUTH Oyab-sKi Jii MO
3HECTPYMJICHHsSI ~ €JIEKTPOJIIHIM 1 EJIEKTPOYCTAaHOBOK, a TaKOX 3aCTOCOBYBaTH
BOTHETACHUKM PEYOBUHHU [0 OTPUMAHHS, B YCTAHOBIECHOMY TMOPSAKY, MHUCbMOBOIO
JIOTYCKY BiJl aAMIHICTpaIlii opraHi3allii Ha TaCiHHS MOXKEXKI.

ITix gac mikBigaIii mokexi B IPUMIIIEHHI 3 HAsSBHICTIO BEJIMKO1 KiIbKOCTI KabeJiB
1 MPOBOIB 3 TYMOBOIO 1 IIJJACTMACOBOIO 130JIAIIIE€I0 TTOCAT0BI 0COOM 3000B's13aH1 BXXUTH
3aX0JliB MIOJI0 TMOMEPEHKEHHS MOKJIMUBOTO OTPYEHHS OCOOOBOTO CKIIATy MiAPO3/ILIIiB
MOKEKHO-PATYBAILHO1 CITYKOHM peYOBUHAMHU, K1 BUAUIAIOTHCS B TIPOIIEC TOPIHHS.

Oco0oBuii ckimaa MAPO3AUTIB  MIAPO3AUTIB  MOKEKHO-PATYBAIBHOI TOBHHEH
npairoBatu B 3130/1.

[Tpu mocTaHOBIII B ONIEpaTUBHUINA PO3paXyHOK Ha MOXKEKHI aBTOMOOLTI TeHepaTopiB
aepo3ojbHOro mnoxkexoraciHus (tuny COI'-5M) HeoOXiZmHO TpOBECTH 3 0COOOBUM

CKJIaJIOM BIJIMOBIIHY MiATOTOBKY 3a MPaBUIIAMHU 1X 3aCTOCYBaHHSI.

ApK.
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Jlo moyaTky iX MpoBeIEeHHS HEOOXITHO MPOBECTU BIIKIIOUYEHHS (200 OropoXKy Bij
MOIIKOJKEHHS) HAasBHUX Ha AUIAHLI enekTpuuHux wmepex (no 0,38 kB), rasosux
KOMYHIKallii, MAroTyBaTH 3aCO0M TaCiHHS MOKJIMBOTO (IIPUXOBAHOI'0) BOTHHUILA.

EnextpuuHi mepexi 1 yctaHOBKM mia Hampyrowo Bumie 0,38 kB BigkmrouaroTsh
NPEJICTAaBHUKMA EHEProciayKOu (CHeproHarisay) 3 BHIAYEI0 MUCHMOBOTO JO3BOJY
(momycKy), MOXeXHI-pATYBaJIbHI aBTOMOOLITI 1 TTOKEXH1 CTBOJIM TTOBUHHI OYTH 3a3eMJIEH1
MpH nojavi niHu abo BOAM HA TaCIHHSL.

BiakaroueHHsT eneKTpONpoOBOAIB IUISIXOM pi3aHHS JOMYCKA€ThbCs Mpu (dasHOMY
Harpy3i mepexi He Bumie 220 B 1 TUIbKM TOM1, KOJM IHIIUMH CIIOCOOAMU HE MOXKHA
3HECTPYMHUTH MEPEKY.

PoGota ocoGoBoro ckmamy MiAPO3IAUTIB TOXKEKHO-PATYBAIBHOI CIyXkOM 3
BIJTKJTIOUCHHSI TIPOBOJIB, IO 3HAXOJATHCS IIiJi HANPYyrorw, MOBHHHA BHUKOHYBAaTHCS B
NPUCYTHOCTI TMpEACTaBHUKA aJMIHICTpallli opraHizailii, a Mpu WOro BIJACYTHOCTI - TiA
HArJasIoM  ONEPAaTUBHOTO  TOCAZOBOi  OCOOM 3  BHKOPHUCTAHHAM  KOMIUIEKTY
€JIEKTPO3aXUCHUX 3aCO01B.

[Tpu BinkTIOYEHHI MPOBOJIIB, 110 3HAXOAATHCS i HAIPYT0t0, HEOOX1THO:

- BU3HAYUTHU JUIBTHKY MEpexI, JIe pi3Ka eJICKTPUIHUX MPOBOIIB HANOUIBII Oe3nedyHa
1 3a0e3meuye 3HECTPYMIICHHSI Ha He0OX1aHOT tutorti (Oy1iBIs, CEKIIisl, TOBEPX TOIIO);

- 00pi3aTH KUBJATH 30BHIIIHI JPOTH TLIBKH Y 130JIATOPIB 31 CTOPOHU CIIOKHBAHHS
eJICKTPOCHEPTii 3 pO3paxyHKOM, 100 mamarodi (oOBHCae) APOTH HE 3aJTUINAIKMCS ITif
Harpyroo. PizaHHS TPOBO/IIB PO3MOYMHAIOTE 3 HIPKHBOTO PSIY.

3ab0poHseThCA 00pi3aTH OJHOYACHO OaraToXXWJIBHI IPOBOJM Ta Kabesi, a TaKoXK
OJTHOKHMIIbHI TpOBOAM Ta Kabemni, NpPOKIaAeHl TpynamMu B I30JSAIIAHUX TpyoOax
(ob6omoHKax) 1 METaIeBUX PYKaBaX.

Enextpo3zaxucHi 3aco0u sIKI 3aCTOCOBYIOTBCS B MIIPO3ALIAX B IMOXKEKHO-
PATYBTBHHX MIPO3A1SIAX, BITHOCITHCS:

- PyKaBUYKH TYMOBI Ji€IEKTpUYHI; Kajomli (00TH) TYMOBI MieNEeKTPUYHI; KUITUMKH
nienekTpudHi po3mipamu He MeHIIe 50 x 50 cM 3 pudIeHO TOBEPXHEI; HOXKHUII IS
pi3aHHS  €JEKTPONPOBOMAIB 3 130JIbOBAHMMH pydYKaMH (BUMOTH JO BKa3aHHUX

enexkTpo3axucHux 3aco01B Bu3HaueHi JJCTVY); nepeHocHi 3a3emMiitoBayi 3 THyUYKUX MITHUX
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KWJT JTOBUIBHOT JOBXHHH, TIEPETUHOM HE MeHIe 12 MM? JUTS TIOYKEKHUX aBTOMOOLIIB, y
AKUX OCHOBHA CUCTEMa 3aXHUCTY - 3aXMCHE 3a3€MJICHHSI.

JI1st miAroTOBKM poOOUYOTo Micls MPU poOOTaxX 3 YACTKOBUM a00 MOBHUM 3HSTTSAM
HaIpyTH CIIA:

- POBECTH HEOOXIAHI BIIKIIOYEHHS Ha TOJIOBHOMY PO3MOAUILHOMY IIUTI 1 BXKUTH
3aX0/liB, IO MEPelIKOJKAIOTh I[0oAayl Hampyru [0 Miclsd poOOTH BHACIHIIOK
MOMMUJIKOBOT'O UM CAMOBLUIBHOTO BKIIFOUEHHSI KOMYTallIMHOI anapaTypu;

- BUBICUTH 3aCTEPEKH1 3HAKU 1 BCTAHOBUTU OTOPOJIKEHHS;

- 3aCTOCOBYBATH €JIEKTPO3aXUCHI 3acO0M - [IENEKTPUYHI PYKaBUUKH, KUJIUMKH 1
T.I., TMEPEKOHATUCS B CIPABHOCTI MPWIAAIB 1 MEPEeBIPUTH BIACYTHICTh HANpyru Ha
YaCTHHM YCTAHOBKH, MPU3HAYEHOT 1JIs1 POOOTH.

[Ipu pobGoTax 3 YACTKOBUM 3HATTAM HANPYrd BIAKIIOUYEHI CTPYMOIPOBIJIHI
YaCTHHM, JOCTYMHI BMITQJIKOBOMY JIOTHKY, MOBHUHHI OyTH OTOPOJKEHI THUMYaCOBUMH
OrOpOKaMH.

[Ipu ypaxeHH1 €JIeKTPOCTPYMOM CIIiJl SIKOMOTra IIBHUJIIE 3BUIBHUTH MOTEPILIOrO
Bil Aii CTpyMy 1 HETaHO BIIKIIOYWUTH Ty YacCTHUHY EJIEKTPONPOBOJIKH, SIKOIO BiH
CTOCYETHCH.

To#, XTO ojae JO0MOMOry He NMOBUHEH TOPKAaTHUCA 10 MOTEPIIOro 6e3 HaJlexHUX

3arr00DKHUX 3aX0/1B.
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BUCHOBOKH

[IpoBeneHuii aHasi3 MOXKEKHOI Ta TEXHOTEHHOI HEOE3MEKH €JIEKTPUYHOI MiICTAHIII]
«Amiara Baxin» M. Xuppamnan PecmyOmika AsepOaiiikaH mMokas3aB, IO LEH 00’€KT
BIIHOCATBCS /10  BUOYXOMOXKeKoHeOe3rmeuHux  00’exktiB. [lpm  moxexax B
€JIEKTPOYCTAHOBKAX Yy BEJIMKUX KIIBKOCTSAX YTBOPIOIOTHCS TaKl OTPYWHI pPEYOBUHH, SIK
okuc CO 1 gBookuc CO; Byrneuto, xjaopuctuid Bogenb HCI1 , mianictuii Bogenb HCN,
cipkoBogieHb H»S, amiak NHi, okcumu azory NO;. KonueHTpallis 1iaHICTOrO BOJIHIO
Ginpmie 3000 MUTbIHOHHUX Y4acTOK (MJIH ) BHKIMKAc MUTTEBY CMEPTh JIOAMHH. ToMy y
JTUIUIOMHINA poOOoTI Oynia BU3HaYeHA METa, 1€ - aHaJli3 MOXKeXKHOI1 HeOe3neku 00’ eKTy, IS
MOJANTBIIOTO0 BUKOPUCTAHHS HOTO Pe3yibTaTiB 3 METOK 3alpONOHYBAaHHS BiJIOBIIHO 110
JII0YUX HOPMATHUBHUX BUMOT MOXEXKHO-TPO(UIAKTUYHUX 3aXO0JiB, [0 Oyne CIpHUSITH
3HAYHOMY ITIIBUIIICHHIO TIO’KEKHOT 0e31eKu 00’ €KTY.

HaiironosHirmie - HeOe3neka ypaKeHHs €JICKTPUYHUM CTPYMOM. 3arajiom, B IepIIy
4yepry, MoKeka Ha EJEKTPOECHEPreTUYHOMY O0'€KTI, SIK 1 OyIb-SKMU IHIIMH MOXKexka,
HeOe3MeyHuil i JIIOJIMHU, SKUH Ha I[bOMY 00'€KT1 3HaXOIUTHCS, €BAKYIOETHCS 3 HHOTO
a06o racuth. Enextpuuni kabemni MiJ HAMPYrorw, 3 TOPHOYOK 130JAIIE€I0 1 000JOHKOIO
MOXYTh OyTH T'OJIOBHOIO HeOe3IeKoro, 111e OLIhI Hebe3meuHi MacIoOHaNOBHEH] Kabel Ta
1HIIIE MacioHanoBHeHe oOmagHadHsa. [loxexoHeOesnmeka oOJagHAHHA 3  130JISLIECI0
TpaHC(HOPMATOPHUM MACJIOM, TAKOTO SIK TpaHC(POpMATOpH, peaKTOPH, BUMHUKAY1, MOJISATAE
B BEIMKUX o00cATrax TOPIOYOi PIAMHHU, SKa MOXKE 3alMaThCs TP IOMIKOKCHHI
obnagHanHs. [IpoHWKHEHHS BOJM, aBapis OCHOBHOI 130JIAI1ii, KOPOTKOTO 3aMHUKAaHHS Ta
MOIIKO/KEHHSI BHYTPINIHIX MPUCTPOIB € OAHUMH 3 TOJOBHUX MPHUYMH BHYTPINIHHOTO
ICKpIHHS B MIHEPAJIbHOMY 130JIALIIHOMY Macii, sIke MOYKE MPUBECTHU JI0 TTOKEXKI.

Ha mixcraBi nporo OyB MpOBEACHHI MPOBEACHUIN aHali3 MPOTUIIOKEKHOTO CTaHy
00’exTy. Bu3HaueHa kaTeropisi NPUMIIICHHS 3a BHUOYXOIMOXKEKHOIO HEOE3MeKolo,
MPUMIIIICHb, OyJMHKIB Ta 30BHINIHIX YCTAHOBOK, IO BIAHOCHUTHCA 1O KaTeropii «B».
[IpoBeneno aHami3 cTaHy NUIAXIB €BakKyailii, MpOBEJeHA MEepeBipKa BiAMOBIIHOCTI

OyIiBETbHUX KOHCTPYKIII BUMOTAM IMOXKEKHOT OE3MeKH.
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Takox OyB mpoBeJEHUN aHalli3 BiJIMOBIAHOCTI CUCTEMHU aBTOMATUYHOI MOXKEKHOT
curHaiizaiii. BUKoHaHO po3paxyHOK cui 1 3ac001B Uil TaciHHA YMOBHOI MOXEX1 IO
MO>XXYTh BUHUKATH Ha TpaHC(hopMaTopax.

PosrnsiHyTH Ta 3anmponoHOBaHI HEOOXiHI 3aXOAM, II0J0 JOTPUMAHHS BHUMOIO

OXOPOHM Mpalli Mij] 4ac raciHHS MOKEKI.

ApK.
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CuryaniiHuii cxema
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1. AgminictpatusHa byaisns
Q ’ ’ q ’ 2. byaisnsa 3axncTy Ta aBTOMaTUKK
3.Kutnosi 6yanHkn
nr-sa 4. Cuctemm Ta cekuii LWnH
K-150 (cvnoBi BMUKayi Ta pos'eaHyBaui,
O nepeTBOpIOBaYi 4acToT.
5. Cunosi TpaHcopmaTopun
A 6. JonomixHa Byaisnsa (MancTepHs,

, cknap, GuHTOBE NPUMILLEHHS)




Y i y
e P

ﬁ‘f:’f"

J\*

/2
", i i

.-

LR ¢




n«” ] U‘”\“ﬂ.&:
e et
. s

-

-
‘“ )
3

.
L




3aranbHuin BUMNAA OAHOTPAHCHOPMATOPHOM NiACTaHLi KoHCTpyKTMBHA cXema BigKpuUTOi NigcTaHuii Hanpyroto
TMny 1KTI'1 3 KOpoTKO3aMmuKauem i BigAiNbHUKOM 110/6 KB 6e3 BUMMKAUIB i3 3aCTOCYBaHHAM
5 KOPOTKO3aMMKauiB i BiOKpemnoBayis
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1- OFOpO,CI,.)-Ke!iHFl; 2 pos'egHyBay; 3 - Blp,p,lnrosaq,v4 PO3pALHUK; ? 4000 _|_3500 7000 ’|‘ 9000 J. 6100 -|
61CcKaBKOBIABIA; 6 - TPaHCHOPMATOPHUN KPOHLUTENH; 7 - CUNOBUM 2 6 |
D
TpaHcdopmaTop; 8 -3asemnstowmii pos'egHysau: 9 - wacdu KPYH — — — — .
Montoc macnsHoro 6akoBoro BUMMKaua Ha 220 KB 1 - niHifHMA pos'eqnyBay; 2 - BiAOKpemtoBadi; 3 - NiHIMHWIA noptan; 4 -
. OLWMHOBKA; 5 - BEHTW/bHI PO3PAAHUKK; 6 - TpaHcdopmaTopHWUn nopTan; 7 -
KOPOTKO3aMMKadi; 8 - 3a3emtolounit  pos'eaHyBay  HelTtpann; 9 -

611cKaBKoBIABIA,

1 - 6aK; 2 - gyroracunbHi Kamepu; 3
HepyxoMmumm KOHTaKTamu i
WYHTYBa/bHUM  pe3uctopom; 3 -
i3onauia baka; 4 - BBeAEeHHA; 5 -
npuBoAHUM MEeXaHi3Mm; 6 -
TpaHcbopmatop  cTpymy; 7 -
HanpaBAAlYMA  nNpucTpin; 8 -
pesucTop; 9 - i3onauinHa TAra; 10 -
TpaBepca 3 PYXOMUMW KOHTaKTamu;
11 - nonoxeHHA TpaBepcu nicna
BiAKNOUYEHHA
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BUCHOBK

[IpoBenaeHuii aHa i3 MOKEKHOT Ta TEXHOTCHHOT HeOE3MeKH eJIeKTPUYHOI miacTanili «Aniara Baxin»y M. Xupnanan
PecniyGmika AszepOaifjpkaH ToKaszaB, IO IIeH 00 €KT BITHOCSATHCS JO BUOYXOINMOXKEXo HeOesmeuHux o0’ekTiB. [lpum
MOXKEeKaX B EJIEKTPOYCTAHOBKAaX, B KaOEIbHUX IIAaxXTax MIACTaHIIN, TpaHC()OPMATOPHUX YTBOPIOIOTHCS TakKl OTPYHHI
pedoBuHH, sik okruc CO 1 nookuc CO2 Byrnemnto, xinopuctuii Bogenb HC1 |, mianictuii Bonear HCN, cipkoBogenpr H2S,
amiak NH3, okcuam azory NO2. Konnenrpariist mianictoro Bogio outbiie 3000 MiTbHOHHHX 4acTOK (MIIH -1) BUKIHKA€E
MUTTEBY CMEPThH JIFOAWHU. TOMY y IUIUIOMHIM poOOTi Oyjla BU3HAUYCHA METa, I1e - aHaJli3 MOXKEeKHOT HeOe3MeKu 00’ €KTY,
JUTSI TIONAJIBIIIOTO BUKOPUCTAHHSI WOTO PE3yJbTaTiB 3 METOI0 3alpOINOHYBAHHS BIAMOBIIHO 10 JIIOYMX HOPMATHBHUX
BUMOT TMTOKEKHO-TTPOPLIAKTHYHUX 3aXO0/I1B, 110 Oy/ie CIIPUATH 3HAYHOMY IIABUIIEHHIO IMOXKEKHOT 6€31eKu 00’ €KTY.

HaiironoBuime - HeOe3meka ypaK€HHS EJIeKTPUYHUM CTPyMOM. 3arajioM, B TepIly 4Yepry, MOoXexa Ha
CIICKTPOCHEPTETUIHOMY 00'€KTI, SIK 1 OyIb-IKWW IHIIWK TOXKeka, HeOe3MmeuyHui Il JIIOMUHU, SKUH Ha I[bOMY 00'€KTi
3HAXOJIUTHCS, €BAKYIOETHCS 3 HHOTO a00 racuTh. EJEKTpUYHI Kabeli i HanpyTroro, 3 TOPIOYO0 130JIAIIIEI0 1 000JIOHKOIO
MOXXYTh OyTH TOJOBHOIO HeOe3lnekoro, Ie OumbIl HeOe3NeuHi MacIOHAIOBHEHI Kabeli Ta iHIIE MacjaOHAIrOBHEHE
ob6namgranns. [loxexxonebe3neka oOMaaHAHHS 3 130JIAII€I0 TPAaHCHOPMATOPHUM MACIIOM, TAKOTO SIK TpaHCHOpMaTOpH,
peaKkTopu, BHUMHKA4i, TOJSATAE B BEIMKUX O0OCITax TOPIOYOi PIIWHHU, SKa MOXKE 3alMaThUCsS TPH  TONIKOHKCHHI
obnanHaHHs. [TpoHMKHEHHS BOAM, aBapis OCHOBHOI 130JIs1l1i, KOPOTKOTO 3aMHMKAHHSI Ta MOIIKOPKEHHS BHYTPILIHIX
OPUCTPOIB € OAHUMH 3 TOJIOBHHX MPUYUH BHYTPIIIHHOTO ICKPIHHS B MIHEPAJIbHOMY 130JISIIIHMHOMY MACIi, SIKE MOXE
MIPUBECTH 10 MOMKEXKI.

Ha migcraBi nporo OyB mpoBeIeHUI MPOBEACHUN aHalll3 MPOTUIIOKEKHOTO CTaHy 00’ ekTy. Bu3HaueHa kateropis
NPUMIIIEHHS 32 BUOYXOIMOKEKHOK HEOE3MEeKO, NPUMIIIEHb, OyINHKIB Ta 30BHIIIHIX YCTAHOBOK, IO BIAHOCUTBHCS [0
kareropii «B». IlpoBeneHo anHami3 cTaHy OUISIXIB €Bakyallli, MpoBeAeHa MepeBipka BIAMOBIAHOCTI OymiBEJIbHHUX
KOHCTPYKIII BUMOTaM TMOXKEKHO1 O€3MeKH.

Takoxx OyB MNpOBEAEHUM aHali3 BIAMOBIIHOCTI CHUCTEMH AaBTOMATHYHOI MOXKEXHOI curHaiizamii. BuxonaHo
PO3paxyHOK CHJI 13aC001B JUIsl TaCIHHSA YMOBHOI MOKEXI 1110 MOKYTh BUHUKATH Ha TpaHc(hopMaTopax.

Po3rmsiHyTH Ta 3anmponoHOBaHI HEOOXIAHI 3aXOAM, IIOI0 JAOTPUMAaHHS BUMOIO OXOPOHHM Ipall Miff Yac raciHHs
MOXKEXKI.
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METOAUYHA PO3POBKA
HA MPOBeIEHHSI MPAKTHYHOT0 3aHATTS
3 ocob6oBuM ckJaaom 19-AITPY

TEMA: KoMmOiHOBaHMM MiJiOM 110 BUCYBHIN Ta IITYpMOBIH ApabuHi y BIKHO 4-T0 MOBEpXY HaBYaJIbHO1 OallITH 3 M0J1avueto cTBoja b cTBoa Bifg
aBTOIIMCTEPHHU.

BLUIITIPAIIbOBAHA BITPABA: Kom0iHOBaHMI MiaOM MO BUCYBHIM Ta IITYpMOBIii ApabuHi y BIKHO 4-TO MOBEpXY HaBYaAJIbHOI OAllITH 3 110/1a4er0 CTBOJIA
b cTBOMa Bim aBTOIMCTEPHH.

HABYAJIBHA META: 1. O3HaifloMUTH Ta OKA3aTH TEXHIKY BUKOHAHHSI BIPABH.
2. BigmpamroBaty TeXHIKY BHKOHAHHS BIPABH 31 MITYPMOBOIO MOKEKHOIO JPAOHHOIO Ta MOIa4€I0 MOKEKHOTO CTBOJIA HA BHCOTY.

YAC: 45 xs.
MICIE IIPOBE/IEHHA . HaBuannHa Oamra.

HABYAJIBHO-MATEPIAJIBHE 3ABEIINEYEHHA: 3axucHUN OJST Ta CHOPSKEHHS IMOXKEKHOTO-PATYBAJIbHHUKA, IMITYpMOBA Ta BUCYBHA MOMXKEXKHA
npabuHa.

HOPMATHUBHO-IIPABOBI AKTHU TA JIITEPATYPA:
Hakaz MHC Vkpainu Bin 26.04.2018 poxy Ne 340 Ilpo 3arBepmxenns CtaTyTy Al y HaA3BHYAWHKUX CUTYAIlIIX OPraHiB yIpaBJIiHHS Ta
nigpo3autiB OnepaTuBHO-PATYBATBHOT CIIY>KOM HUBUILHOTO 3axucTy Ta CTaTyTy i opraHiB ympaBiiHHS Ta migpo3aiutiB OnepaTUBHO-
PATYBaJIbHOI CITY>KOU IIUBUIBHOTO 3aXUCTY M1/l Yac FaCIHHS MOXKEXK.
[IpaBuna Ge3mneku mpaili B opranizauisx ta mniapo3zainax 3arsepmkeni Hakazom MHC Vkpainu Big 07.05.2007 p. Ne 312
Hakaz 20.11.2015 Ne 1470 Ilpo 3aTBepIK€HHS HOPMATHUBIB BUKOHAHHS HABYAJIBHUX BIpPaB 3 MIATOTOBKUM OCI0 psIOBOrO i
HAYalbHUIIBKOTO CKJIaTy ciyxom 113.




HOpﬂ}IOK IMPOBCACHHSA 3aHATTH.

Ne | IIurannusa, 11101
n/n | BiANpanboByOT Kopotkuii 3micT MeToauyHi BKa3iBKH
besl
1. | Opranizamiiini IukyBaHHS, TPUHOM panopTy, NEpeBipKa HAIBHOCTI 0COOOBOTO CKJIaly, IepeBipKa Yac: 3 xB.
3aXO0IH. 30BHIIIHBOTO BUTIISAAY, CTaHy 3aXMCHOTO OJry Ta cnopsypkeHHs. OronomeHHs | Haramyro mnpaBuia Oesmeku mpari. Ta
TEMH, METU 3aHSTTS, MICIS, TIOPSAKY MpoBeneHHs. HaragyBanHs mpaBuil Oe3meKku | pOOUTH 3amuc B )KypHaJIl IHCTPYKTaXiB
nparti:
— OrnsgHyTH Ta NepeBIpUTH APaOMHM, HPUCTPOI CTpaxyBaHHS, PATYBaJIbHY
MOTY3KY, MIOKEXKHI MOsCH Ta KapaOiHu.
— Ilepexomnartu BepxHiil map 3an00DKHOT OTYLIKH.
— BucyBHa npaOvHa BCTaHOBIIOETHCSA B JIIBUM OIK BIKHA TPETHOTO MOBEPXY.
— Jlo MOMEHTY BCTAaHOBJICHHS HITYpPMOBOi JpaOWHH y BIKHO 4- TO TOBEPXY
MOKEeKHUN MOBUHEH 3aKpIIUTHCS KapaOlHOM 3a 1abeb BUCYBHOI IpaOuHHU.
— Ha xo>xHOMY KOJIIHI BUCYBHOT JpaOWHMU OJHOYACHO TTOBUHHO 3HAXOJUTHCH HE
OLIbBIIIE OMIHIET JIFOIUHH.
— CrpaxyBaHHA TOXEKHOTO-psITyBadbHUKa Nel HeoOXiTHO 3a0e3nmednTH
PATYBaJIBLHOIO MOTY3KOIO.
— Ilpu3HaunTy Ta TPOIHCTPYKTYBATH BIAMOBIAAILHUX 3a CTpaxyBaHHS OIS
OCHOBH Ta Ha 3-My MOBepCi HaBYaIbHO1 OaITH.
— IIpu HasBHOCTI HEOE3MEKH TOAATH KOMaHTy "CTIM!".
2. | IlepeBipka 3HaHb [IuTtaHHS TOBTOPEHHS: Yac: 2 xB.
1. SIxa Bara mTYypMOBOi ApaOUHHU. OnuTtyBaHHS BUKOHYIO MO Oa)KaHHIO a0o
2. JloBXHMHa raka mTypMOBOi ApaObUHU. 3a CIIUCKOM
3. Bumoru oxoponu npaiii npu poO0Ti 3 pyYHUMU NOKEKHUMU ApaOMHAMHU
3. | Po3munka bir o xouy, Oir 3 NPUCKOPEHHSIMU, BUKOHAHHS 5-0 TIMHACTUYHHX BIIPAB, PO3TIKKA Yac: 5 xB.
M’SI31B. KonTpomnioro mpoBeleHHS  PO3MHHKH,
IIPOBOJIKY HiIrOTOBKY micus
MPOBENICHHS 3aHSTTS.
4. | BignpautoBaHHs Komb6iHoBaHMi miiioM MO BUCYBHIA Ta IITYpMOBIiH ApaOuHaX BHUKOHYETHCS Yac: 30 xs.
BIIPaBU PO3paxyHKOM 13 TPHOX MOKEKHUX-PATYBAIBHUKIB. 3@ KoManoow - "3 wumypmoeoro | 11osicHior0 Ta JIEMOHCTPYO

0padunoI0 no UCYSHIll OPAOUHI Yy GIKHO Uemeepmo20 noeepxy3 noodauero Cmeond

HOCJ'IiI[OBHiCTB BUKOHAHHSA BIIpaBU Ta




b - PYII!" TloxexHi-paryBanbHUKH Nel Ta Ne2 3HIMAIOTh 3 aBTOMOOLIS BUCYBHY
IpabuHy, a MOKEKHUNH-PATYBaIbHUK Ne3 - ITypMOBY ApaOuHY Ta MEPEHOCSTH iX Ha
Bkazane wmicre. [Toxexuuii-psaryBanbHUK No3 IepeHOCUTH 1 MPUCTABIISE ITYPMOBY
npabuHy 10 CTiHM, TakoM Bixg OamrTu, Ta Oepe MOXKEKHE PO3TOIYIKCHHS.
[Moxexumii Nel Ta Ne2  mpoxiamaroTh MaricTpalibHy Ta po00dy pyKaBHY JIHIO.
[licns  BCTaHOBIEHHA BHCYBHOI JpaOWMHH  TOXEKHUU-pATYyBadbHHK  Nel
MiIHIMAETHCS 1O IPpaOHHI 3 PyKaBHOIO JIIHIEIO 3alPaBICHOIO Yepe3 Iiede, 10 BiKHA
apyroro nosepxy. [loxexuuil-psatyBanbHuk Ne3 nogae oMy mTYpMOBY JpaOuHYy.
[Ipu npomy BiH Tpumae ii rakom a0 cebe. [1oxkexuuii-psatyBanbHUK Nel mpocoBye
IpaBy PyKy MDK JAEB'ITUM 1 JECSATHM MIA0MAMU 1 NIIHIMAETHCS 3 APaOMHOIO 0
MIIBIKOHHS TPEThOr0 IOBEPXY. 3aKpINMBIIMCH KapaOIHOM 3a OCTaHHIM 11alenb
BHUCYBHOI ApaOMHM, BIH OIYCKA€ThCS .HA OJMH Ialenb HUXK4Ye, 3HIMAE 3 Iuleya
HITYPMOBY JApaOuHy, MiJHIMA€e il BBEpX 1 MIIBINIYE Yy BIKHO UYETBEPTOrO MOBEPXY.
[ToTiM migHIMAETHCS HA OUH IA0EIh BUIIE, BIIKPITLIIOE KapabiH, OepeThCs IPaBOIO
PYKOIO 3a M'ATHH 11a0enb, MpaBy HOTY CTaBUTh Ha MEPIIN MIa0esb IMTYpMOBOT
IpaOWHHU, MTHIMAETHCS TI0 HiM 1 TEPEX0IUTh y BIKHO YETBEPTOTO MTOBEPXY.

BnpaBa BUKOHYETHCS MOBUIBHO, TIO PO3AUICHHAX, Jii KOMEHTYIOTHCS.
MMOBTOPIOETHCA JIBA Pa3y.

CrpaxyBaHHSA TOXEKHOTO — psATyBalbHUKA Ne 1, xoTpmii Oyne BUKOHYBATH
MiJHOM 3 IITYPMOBOIO TOXKEKHOK ApaOMHOIO IO BHUCYBHIM ApaOuHI y BIKHO
YEeTBEPTOTrO MOBEPXY HAaBUAJIbHOI OalTH, OyJe BUKOHYBATHUCh HACTYIIHUM YHHOM:
cTpaxyBaJIbHUK Ne 1cTOiTh OIS BHCYBHOI MOXEXHOI APaOWHHU, KOTPY BILIIUICHHS
BUKOHYIOUE BIIPaBY, BCTAHOBHJIO y BIKHO TPETHOTO MOBEPXY, TAKUM YHMHOM, 1100 HE
3aBaKaTH BUKOHAHHIO BIpaBu. [lepen TiM, SK MOXEKHHH - pATyBaIbHUK Ne |
MOYHE Maplll MO BUCYBHINA MOXKEXHII ApabuHi, cTpaxyBaabHUK Ne 1 yinise kapabin
3 CTpaxy BaJIbHOIO MOTY3KOI MPOIYIIEHOK Yepe3 CTpaxyBalbHUI MpUCTpPId
«['ybaueBay. 1o Mmipi migifoMy OKeKHOTO — pATyBasibHUKA Ne 1 Ha piBHI MOBEPXiB
HaBYaJIbHOI OamTu cTpaxyBalbHUK Ne 1 BHOMpae MOTY3Ky 3 CTpPaxyBaJbHOTO
MPUCTPOIO, a OE3MOCePeHbO MPU JTOCSITHEHHI PIBHS TPETHOIO MOBEPXY MOTY3Ka 3
CTpaxyBaJbHOTO MPUCTPOIO BHOMpAETbCs MakcMMaibHO. CrpaxyBanmbHHK Ne 2
CTOITh Ha TPEThOMY IOBEPCI HaBYAIbHOI OAIlITH, Ta IPUTPUMYE 32 OCTaHHIHN 111a0eTh
BHUCYBHY MOKE€XHY JpaOUHy, KOTpa BCTAHOBJIEHA y BIKHO TPETHOTO MOBEPXY.

ITicns neMoHcCTpalii BIpaBH KEpIBHUK 3aHATTS BUKIMKAE 31 CTPOIO Meple

Bnpasa

3BEpTAl0 yBary Ha JOTPUMAaHHS IPaBUI
Oe3rneku mparii.

O/C nocninoBHO BUKOHYIOTh BIIPABY.
[Ipy mopymieHHI TOPSIKY BUKOHAHHS
BIIpaBH, a00 Oe3neku mpaii BUKIAJad
3yNMHSIE BUKOHAHHS BIPAaBH, KOMaHJIOIO
«Criit!», ykazye Ha HEHOJIKH Ta BUMAarae
IX YCYHEHHS.

[lepen  mowyarkoM  JAEeMOHCTparii
BIIPaBH, KEPIBHUK 3aHATTS JIOBOIHTH
0cOo00BOMY CKJIaJy HaBYalbHOI TIpyIH
MOPSAOK  BUKOHAHHS ~ BMOpPaBH, Ta
JIOJIATKOBO  IHCTPYKTY€E TOXKEKHOTO —
pATYBaJbHUKA, KOTP1 Oy/IyTh BUKOHYBATH
BIIPaBY pa3oM 3 KEPIBHUKOM 3aHATTS.

[Ticna BUKJIQJJaHHS HOPSIIKY
BUKOHAHHS BIPaBH, KEPIBHUK 3aHATTS
pPa3oM 3 MOKEKHUM — PITYBAIbHUKOM No
2 ta Ne 3, mounHae BUKOHYBAaTH BIIPABY.

IToyaTok BHKOHAHHS BIIPABH:
KEpIBHUK 3aHATTA T0jJa€ KomaHzay: '3
WMypmMoeow OpaduHorw no 6UCYBHI
OpaduHi y 6iKHO Yemeepmozo nosepxy 3
nooauero cmeona b - PYIII!"

Bnpasa BBAKAECTHCH
BUKOHAHOWO: [loXeKHUN-PIATYBAIBHUK
3MIMCHUB MIIHOM y BIKHO YETBEPTOTrO
MOBEpXy HaBuaibHa OamTH, Ta obOoma
HOTAaMH TOPKHYBCS MIAJIOTH, pPyKaBHA
JIHIIO 3aKpilJIeHHa Ta 3poOJeHui 3amac
pyKaBHOT{ JiHii.
3aKkiHYeHHSI BIPABH — [10JJaHHS
koMaHau «Binoin!»




BIJIUICHHS TIOKEKHUX - PITYBAIBHHKIB 11 BUKOHAHHS BrpaBu. Ilicis xkomauam
KepiBHMKA 3aHATTSA BOHHM NOYMHAIOTh BHUKOHYBAaTH BIIpaBy. BrpaBa BHKOHYETHCS
MOBITFHO, 0€3 METYIIHI, 3a HEOOXIIHICTIO, OKpPEeMi EJIEMEHTH BIIPABH MOXXYTh
MOBTOPIOBATHCh. BripaBa moBTOproeThes aBa pasu. llicis 3akiHYeHHS BUKOHAHHS
BIIPaBH TOXEKHUH — pATIBHUK No | 3HaXOIsUMCh HAa YETBEPTOMY IOBEpCi
HaBYAJbHOI OAmITH 3HIMAaE CTpaxyBalbHYy MOTY3KY 3 KapaOiHOM 3 MOKEXKHOTO
Mosicy, 4iluisie HUM JIpaOuHy 3a OCTaHHIN 1madens. Po3BepHyBIIN Tak qpaOWHU Bij
cebe, a cTpaxyBaIbHMK Ne 2 CHOYCTHBIINCH 3 TpPETbOI'O Ha JpYyrui MHOBEpX
HaBYaJIbHOI OalITHUBINMYCTUBIIM OJIOK cTpaxyBaJlbHOro mpuctporo ['yOauesa,
omyckae apabuHy Ha Apyruil noBepX. CrpaxyBanbHMK Ne 2 mpuiimae npaOuny,
3HIMae KapaOiH, Ta YillUige rak JpaOuHHU 3a MIABIKOHHS Apyroro mosepxy. Ilicmis
BOT0 cTpaxyBadbHUK Ne 2 miniiiMaeTbcsi 3HOB HA TPETi MOBEPX, Ta TOTYETHCS /10
MPOBE/IEHHSI CTPaxyBaHHS HACTYMHOTO BiyiuleHHsA. Taki 1ii BiH IOBTOpIOE 3
KOXKHUM BimauieHHssM. Hactynmue BimmuieHHs kKoTpe Oyle BUKOHYBAaTH BIIPaBY
CKJIaJIa€ BUCYBHY MOXEXHY IpaOuHy, Ta 3HIMAIOTh IITYPMOBY MOXKEXHY JIpaOuHy 3
HaBYAJILHOI BEXI, Ta YKJIAMAlOTh iX HAa MOXKEKHHK aBTOMOOUIb, Ta TOTYIOTHCS 0
MOYaTKy BUKOHaHHS Bopasu. [licist Toro, sik ocoOOBUI CKIIaJ HaBYAJIbHOI TPyNu
BUKOHAB BIIPaBy, a Ha BUXIIHE TOJIOKEHHS BUXOJUTh OCTaHHE BIIUICHHS,
KEPIBHHK 3aHATTS 3MIHIOE CTPaxyBaJbHUKIB, JJIsI TOTO, MO0 Ti BUKOHAJIN BIIPaBY.

Buxinne nmosoxeHnnsi: BucyBHa Ta mTypMoBa MOKeKHA ApaOuHa 3aKpirieHa
Ha aBTOMOOLTI, KM 3HAXOAUTHCSA Ha JiHIii ctapTy (30 M mo Bici 3aAHIX KOJIC Bi
OCHOBM HaBYaJlbHOi OamTH). BrpaBa BHUKOHYeTbCS JBOMa MOKEKHHUMU-
pATYBaIbHUKAMH, OOWBA CTOSATH OUIA 3aJHBOTO KOJjeca aBTOMOOUIS Ha JIiHIT
CTapTy.

ITinOnrrs
M1ICYMKIB

Jlatu o1iHKY 3aranbHOMY piBHIO niarotosieHocti O/C mimpoxaity.
BinnoBicTy Ha 3anmuTaHHS.

Yac: 5 xB.
JIOTIOBHIOIO 1 y3arajabHIO Pe3ylbTaTu
MPOBEICHHS 3QHATD, OpratizoBye

NpUOHpPaHHS MICIS 3aHTTS

MetoanuHy po3poOKy MiAroTyBaB:
3100yBay BHIIOT OCBITH

Bynrys ['TOJIMAMEIJTT
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