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Yepicachiiit eneprerunti — 100 poxkis!

MaHgpytoun y Byab-akomy Hanpsim-
Ky Lnsixamm YepkaiumHm, Mu HeoaMiH-
HO NoBa4MMo piBHI psSAV eneKTpoonop,
Lo BbkaTb 3a ropu3oHT. A CXOAATLCA
BOHW [0 MifgcTaHLiin, ae B obnawitoBa-
HUX TpaHcdopmaTopax KOHLEHTpYye-
TbCA BEMUKa cuna, sika npuBoaUTb Y
[ilo Bce, L0 OTOMYE Hac i BAOMa, i Ha
po6oTi, i B 4OPO3i.

HaBpsia 41 MOXIIMBO CbOrOAHi ySBUY-
TWU XO4 OAHY rany3b HapOQHOro roc-
nogapctea 6e3 enekTpoeHepreTUKu.
HeBuguma cuna HuWHI noneriuye npa-
Lo nogen, CrnyXuTb TeXHIYHOMY Npo-
rpecy. EHepretuka — ue Tensno Ta Boga
B IOMiBKaXx, CBIT/MIO HA MICbKMX i Cifb-

CbKux Bynuusix, pobora Tenesi3opis,
Komm'toTepis, NobyToBoi TexHikn. Be-
nmMyesHe eHeprorocrnoaapcTeo Yepka-
LLUMHK cknagatoTb 36181 kinomerp rno-
BITPSAAHMX NiHiv Hanpyroto 150-0,4 kino-

.:&&E‘\B 2 k«\ij

BONbT, 2232 Kinometpu kabenbHux ni-
Hi. B ekcnnyarauii aHaxogutbcs 39
niacraHuin Hanpyroto 110-150 kB, 134
niacraHuji Hanpyroto 35 kB Ta maibke
9000 nigcTaHuin Hanpyroto 10-0,4 kB. |
NiHii enekTponepeaavy, i nigcraHuii 3'a-
BUNUCS HE B OAUH [€Hb.

EHepreTvyHe obnaluTyBaHHs Kpato
Oyno TpuBanum i cknagHum. 3sep-
Tal4YUCb [0 apXiBHUX [MKepen, 3a3Ha-
4YMMO, L0 MepLUi eneKkTpocTaHuii Ta
eneKTPOMEPEXi BUHUKNW Ha TepuUTopil
HaLLIOro Kpakw Ha noyatky MUHYIoro
CTONITTA.

MepLnii enekTpu4HUA CTpyMm Aana
enekTpocTaHuis, nobyaoBaHa y rpyaHi
1913 poky B Yepkacax. [llpo i
OyniBHMUTBO Noabano ToAilHE Kepis-
HUALTBO HaLLoro micta. 3rofoM enek-
TpocTaHuii 3'asunuce y LLnoni Ta Yma-
Hi. HanpukiHui 20-x pokiB y xoAi CTpim-
KOi iHaycTpianidauji kpaiHu Ta KonekTu-
Bi3aUii CiNbCbKOro rocroAapcTea LWeun-
OKUMX TemMnamu po3BuBanach i enek-
TPOEHepreTvka HaLloro Kpato.

Y 1929 poui 6yno 36yaoBaHo ByLib-
Ky MEC, y 1934-my KopcyHcbky MEC,
cTaBanu Ao nafy enekTpoctaHuii Ta
eneKkTpUYHi Mepexi y Mictax i Ha npo-
MUCOBUX NigNPUEMCTBAX.

Loes

Micna Benukoi BiTYn3HAHOI BiiHK
eneKTpoeHepreTuky Kparo Biabyaysa-
nw, il po3BUTOK HabyB CTPIMKUX TEMIIB.
Yxe B 1952 poui ctana go nagy Ba-
TyTiHCbKa TELL, noTyxHictio 19 MBT. Y
1954 poui Ha pidui Munuia Tikuy no-
Bynysanu Jlotawiscbky EC notyx-
HicTio 375 kBT, JlucsaHebky EC, no-
TyXHicTio 256 kBT. Piyka lMNpcbkui Ti-
kuy xmsuna KpusokoniHeeky MEC no-
TyXHicTio 324 kBT, a Ha pivui PeByxa
crana go nagy babaHceka MEC no-
TYXHiCTi0 52 KBT.

Y konrocnax byayBanuch enexkTpo-
CcTaHUil Ha 6asi TpaKTOpHUX Au3enb-
Hux asuryHiB [-54, KOM-46, [1-40, no-
TyxHicTio Ao 50 kBT. Konektusom Yep-
KacbKoi 0brnkoHTopy «CinbenekTpo» y
1955 poui Ha piyui Munui Tikuy 6yno
36ynoBaHo Kam'siHobpiaceky MEC no-
TYXHicTio 175 BT.

Piuky AtpaHb nepekpuna rpebns
Hy6iscbkoi MEC (250 kBT). Piyka Tsac-
MUWH faBana ctpym Paiiropoacbkivi Ta
ManosibnyHiscekii TEC (0buagi noty-
XHicTto 50 kBT). LLe yepes pik, y 1956
poui, Ha piyyi MHunuiAa Tikud ganu
ctpym CemeHiBcbka Ta byauuiaHcbka
MEC notyxHicTto 220 kBT KOXHa.

Micnsa nycky B 1960 poui KpemeH-
yyubkoi MEC notyxHictio 625 MBT 6y-
10 BBEAEHO B Ail0 MarictparibHy MiHito
enekTponepenay Hanpyroio 330 kB

Kpem-N'EC — Yepkacu-Kuis, Yepkach-
Ky niacraHuito 330/110/10 kB, psg ni-
Hin 154, 110 kB Ta Kinbka By3noBuX
niacTaHLin.

Bnitky 1961 poky 3anpautoBana
Yepkacbka TEL|. B obnacti poanouya-
nacb cyuinbHa enexktpudikauis Hace-
neHnx nyHkTiB. Y 70-80-x pokax enek-
TpoeHepreTuka obnacTti B4OCKOHaro-
Banach i po3suBarnacsi, CTBOptoBanmchb
paioHu eneKTPUYHUX MEPEX.

Y 1995 poui eHepreTuyHi nignpuem-
cTBa obnacti 6yno o6’egHaHo B [ep-
XaBHe eHepronocrayanbHe Nignpuem-
cTBO «YepkacuobrneHeproy, peopraHi-
3oBaHe 3rogom y [MAT «Yepkacuobn-
eHepro».

JTiHii enekTponepegay i nigcraHuji
Hanpyroto 330-750 kB y 1996 poui
6yno ob’eaHaHo B Yepkacbki maric-
TparnbHi eNneKTpUY4Hi Mepexi.

—

Apy3i! YBasxHO NpouMHTAaNTEe TH BHBYITH LeH
NIAPDYYHHK. PeTeAbHO BHKOHYHTE NPaBHAA €AEK-
Tpobesnexkn. Mlam'aTariTe: BiA bOro 3aAe3KaTh Ba-
i 3AOPOB'A Ta IXHTTA. [lIAKasyHTEe CBOIM APY3aAM i
HaBiTh AOPOCAHM, AK NMOBOAHTHCH, (00 YHHKHYTH
(YPaKEHHA EACKTPHIHHM cTpyMom!

~

g



1. EneKkTpuka HaBKOno Hac

Ljo make enekmpuka?

FAKLLO ABi EMHOCTI 3 BOAOK | OQHAKOBUM i PIBHEM, 5Ki CTOSATb Ha OHOMY
piBHi, cnony4nTn Tpy6oto — BoAa He noteye. Arne AKLO OAHY EMHICTb nocTa-
BWTY BULLIE, TO BOAA 3 HET noTeye B Apyry EMHICTb. Lie BinbyBaeTbesa Tomy, Lo
BOAA Y BEPXHiVi EMHOCTI Mae BinbLuy momeHuyiarbHy eHeprito, HX Ta, Lo 3Ha-
XOAUTBCS Y HWKHIA EMHOCTI.

lMomeHyjianbHa eHepeisi — Ue eHepris B3aeMopji, sika 3anexuTb Bif
B3aEMHOr0 po3TalllyBaHHs Tin (Hanpuknag, y Bogocnagi Ha Bucoti h, Boga mae
noTeHujianbHy eHeprito E = mgh, sika 3yMmoBneHa rpasitauiiium nonem 3emni).

HaBeneHum BULLE NPUKIAA0M MOXHA ONUCATH | erlekmpuYHUl cmpym,
TOMY LLO ENEKTPYHUIA CTPYM, SIK | BOAa, MOXe NPOTIKaTu y rMpogidHUKY, AKLLO
B HbOMY € eNeKTPUYHE Nose, ke MOXe iCHyBaTu y NPOBIAHUKY 3a HAsiBHOCTI
Ha MOro KiHUSIX PidHULi noTeHLiani..

Enekmpu4Hutl cmpym () — cnpsamoBaHuil pyx enekTpu4Hux 3aps-
AiB Y MPO8IOHUKY 3a [OMOMOTOI0 BiflbHUX €MEeKTPOHIB (MeTan) Y4 3apsmKeHnx
iOHiB (piauHK, rasm), SKLO Ha KiHLSX NPOBIAHMKA € Pi3HULA NOTeHLianiB — Ha-
npyra.

Hanpyaa (U) — ue cisanyHa BenuumHa, ska YicenbHO A0PIBHIOE eHep-
rif, IKy BUTpa4ae oavHUYHUIM 3apaa y Npuimadi enekTpuyHoi eHeprii.

2eHepamop e/flekKmpo-
crioxusa4q

it

PucyHok 1. Enekmpuy4Hul cmpym

EnekTpuyHuii ctpym ByBae nocTiiium (— |), Konu Moro 3HavyeHHs He
3MIHIOETBCA Y Yaci, Ta 3MIHHUM (= |), 3HaYEHHS AKOro 3MIHIOETLCS Y YaCi.

Hanbinbluie BMKOPUCTaHHA Mae TpugasHui Ta ogHoa3HUM 3MIHHWUA
€NeKTPUYHWUIA CTPYM piaHuX Hanpyr 3 YactoToto 50 Iy (EBpona, Asis) Ta 60 'y
(Amepuka, MNiBaeHHO-CxigHa A3ist).

Ctpym Hanpyroto Buuie 1000 B BUpobnsieTbea Ha enekTpocTaHuisx Ta
BUKOPUCTOBYETLCS ANs nepeaadi enekTpoeHeprii Ha ganeky BiAcTaHb, Ans
NocTa4yaHHs enekTPOEHEpPrield CnoXuWBaYiB BENUKOI NOTY)XHOCT. Hanpyra
380/220 B BuKOpUCTOBYETHCA Yy NOOYTI T2 NPOMUCIIOBOCTI, ANS XUBMEHHS

€neKTpPOoyCTaHOBOK HeBenuKkoi noTyHocTi (4o 100 kBT).
e (e

enekmpuyHi 3apsou Y
eneKmpOHu

MocTiiHnin cTpym Mae obMmexxeHe BUKOPUCTaHHSA: TAroBi Mepexi Tpam-
BaiB, Tponenbycis, enekTponoisais, y Metanyprii (enekrpoayrosa Bunnaska
MeTaniB), Ha aBTOMOBINbHOMY TPaHCNOPTi, ANS XXMUBNEHHSt GOPTOBOI MepeXxi
TOLLO.

EnexkTpuyHmin CTpyM nepeaaeTbes Big mpKepena CTpymy [0 CroxuBada
3a [10MOMOrOH0 eNEKTPUYHUX MepeX: MOBITPAHUMU Y KabenbHUMM NiHIAMMN, sKi
BUIOTOBMSAOTLCA 3 antoMiHIEBMX aB0 MigHUX NPOBIOHNKIB.

Hxepesio enekmpu4Ho20 cmpyMy — Le eneKkTPUYHUIA NPUCTPIN,
KU NEPETBOPIOE Pi3Hi BUAW EHEprii B ENEKTPUYHY.

[hxepenaxuBneHHsi byBatoTb:

— MaLUMHHI (reHepaTopy NOCTINHOIO Ta 3MiHHOTO CTPYMY);

— eNneKTPOoCTaTUYHI (XiMiYHi, COHAAYHI, aTOMHI TOLLO).

Cnoxueay ennekmpu4Hoi eHepeaii — ue enekTponpuitmay abo rpy-
na enekTpornpuinmadis, o6'egHaHMX TEXHOMOTNYHMM NPOLIECOM i po3TalloBa-
HUX Ha OOHIV TepUTOPIi.

lMputliMay enneKMpUYHOI eHepaii — NpUCTpil, L0 CNOXUBAE erek-
TPUYHY EHEPrito: eNeKTPOABUIYH, HarpiBarbHi Ta OCBITNOBaNbHI npunagn To-
LLO.

Cnoxwusayi eneKkTpuYHOI eHeprii MOXyTb MaTy HAaNpyry XXUBNEHHSA BULLLE
1000 B (3000, 6000, 10000, 35000, 110000 B i 6inbwwe) abo Hmk4e 1000 B
(12,24, 40,60, 110, 127, 220, 380, 660 B).

[MpoeidHUK — pe4oBMHa, iKa Mae CyTTEBY €NEKTPONPOBIAHICTL 3aBAs-
KW HasiBHOCTI B Hii BiflbHUX €MNEeKTPOHIB, 260 3apsaXeHUX iOHIB.

[MpoBigHWKaMu € MeTanu Ta ixHi cnnasu, MiHeparnisoBaHa Bofa Ta rasu
3a BiANOBIAHWX YMOB TOLLIO.

Cwuna eneKkTpu4HOro CTpyMy B NpOBIAHWKY NPOMNOpLiHa Hanpyasi Ha no-
ro KiHUSIX. .

MpoBigHWK He MoXe 6e3nepeLLKOAHO NPOoMNyCcKaTU eNeKTPUYHUIA CTPYM
Yyepes HasiBHICTb Y Hbomy onopy (R).

Onip xapakTepusye CNpOMOXHICTb enemMeHTa NepeTBOpoBaTU ernek-
TPUYHY EHEeprito Ha Tenso.

Onip NpoBiAHWKIB 3aneXuTb Bif po3MipiB (40BXMHA, NoLla nepepiay),
mMartepiany, 3 SKoro BiH BArOTOB/IEHWUI Ta BiJ NOro TeMmnepaTypu i BU3Ha4aeTb-
cs13a (hopMynoto:

R=%{ (Om)

2
Ae P —nutomuii onip nposigHuka, (10 ‘——OM;‘AMM ye

{— nosxuHa NpoBigHUKa, M;
S —nepepia nposigHuka, MM’

Omxm;



3anexHicTb X TPbOX eNeKTpUu4HUX BeNnn4nH onncaHa 3akoHom Owma:

-

Cuna cmpymy Ha KiHUsiX npoeiOHuUKa npsiMo nponopyilHa
Hanpy3i ma o6epHeHO nponopuyiliHa
e/IeKmpuY4yHOMY Oropy.

Mpw 36inblueHHI onopy NpoBigHWKa, NpU He-
3MiHHI Hanpysi CTpyM y HboMy Byae 3MeHLLyBaTUCS.

[MpoBigHWKM MOXYTb cronyyaTucs nochi-
[OBHO Ta napanenbHo.

lMocnidoeHe 3’€¢OHaHHSI — NPOBIOHUKN
3'€[HYIOTLCSI NOCAIAOBHO OAMH 33 OAHWUM, NPU LibO-
My KiHeLlb nonepeaHbOro 3'€4HYETbCS 3 NOYaTKOM
HacTynHoro, 36inbLUyoYn Npu LbOMY iXHii 3aranb-

HWionip. YR=R, +R,+...+ R, (Om),

PucyHok 2.
3Bigku: | = ¢ MocnidosHe 3'€0HaHHS.
R lMapanenbHe 3’€¢0HaHHSA, KONU
L noyaTtkM MNpPOBIOHUKIB 3'€4HYIOTbCA B

OAWH BY3011, a KiHLii — B iHLUWIA BY30/1.
Topi 3aranbHWA CTPYM y NaHLory:

I=1,+1,+..+1, (A),

a3aranbHui onip:

1
= (Om),
1. 1
+ R Uy +R,,

X

PucyHok 3. lNapanensHe 3'€OHaHHS.

BenuuuHa cTpymiB, siki NpoxoasiTh y NPOBiAHWKAX, NapanenbHO yBiMK-
HEHUX y Koo, o6epHeHo NponopLiiHa onopam Lx NpoBiAHNUKIB:
I, R :
A
Y Byab-akoMy BUNazaKy 3aranbHui onip 6yae MeHLWM Bi HAMMEHLLOro
onopy (3a BUHATKOM BUNaZKy, KONW € Ba napanernbHo 3'eAHaHi piBHi 3a Be-
TNIUYMHOIO OMOPU, CyMapHUiA onip sikux Byae piBHUIA NOMOBUHI OAHOTO 3 OMo-

piB).

OanHULUI BUMiIpIOBaHHA eNeKTPUYHUX BENUYUH
(EnekTpuuHi oamHmui MixxHapogHoi cuctemu (Sl))

YMOBHe‘ Mo3HayeHHs
BenuunHa noaHa- Hassa | yxpaitice- [ MiKHa-
YeHHSA ‘ L Ke | poadHe

OCHOBHI oauHUL

| | amnep [ A | A

Cwna eneKkTpu4Horo cTpymy

Moxiawi oauHmLi

TP SapA q | mmoM | Kn c
MoteHuian, Hanpyra, EPC ¢, U | Bonbr B \ \Y
l}_-Iioaj!r;;'Jy)KeHic1'|> eneKTPUYHoOro E BOS*;TT/pHa B/M | V/m
EnektpuyHa eMHiCTb C dapan | o) E
EnekTpuyHui onip R oM | Om | Q
MuTomuin enexkTpuyHUiA onip p OM-MeTp Omxm | Q xm
MoBHa NOTYXHICTb 'S lBOHbrT-aM“eP”i : BxA VXA
AKTUBHA NOTYXHICTb P ' Bar ! Br | W
PeakTuBHa noTyxHicTb Q Bap l Bap var
Yacrora cTpymy f repy ‘ M J Hz

2. lonycTMi HaBaHTaXXeHHA

[ns 3abe3neyeHHs 6e3neYyHoro Ta HagiHoro XUBMNEHHS EneKTponpu-
napis HeobxigHO AOTPUMYBATUCS NPaBUIT MOHTaXY €nNeKTPONpoBOAKU, Bia-
NOBIAHO 10 MaKCUMarnbHO AONYCTUMUX HaBaHTaxXeHb. [ns Lboro HeobxigHo
3HaTW, AKi CTPYMU A0NYCTUMI B TUX YUY iHLLUUX eNleMeHTax enekTpoMepexi.

2.1.MpoBoau

MpoBoau ByBatoTb MigHi, antoMiHieBi, cTaneantoMiHieBi (antoMiHieBi Ta
cTanbHi NPOBIOHWKN BCepeauHi NPOoBOAY) Ta CTaribHi, i30/1boBaHi Ta Heiso-
NbOBaHi.

g



[MpoBoan NOBITPSHUX NiHIN enekTponepeaay BUMYyCcKakTb HEi30nbo-
BaHVMM Ta i30/1bOBAHUMMU, Nepepizom 4-1200 Mm’,

[nsa BHYTPILWHIX enekTponpoBOAOK BUKOPUCTOBYIOTLCS TiflbKW i30M1b0-
BaHi, 3 ryMOBOI0 Ta nonixnopsiHinosoto (MXB) izonsuieto npoBoau Ta kabeni, 3
nepepisom: MiaHi —0,5-95 MM’; aniomiHiesi —2,5-120 MM’

2.2. 3axucHi npucTpoi

3axucHi NpUCTPOi BUKOPUCTOBYIOTLCA ANA 3aXUCTY ENEKTPOYCTaHOBOK
BiJ CTPYMiB KOPOTKOrO 3aMUKaHHSA Ta NepeBaHTaXXeHb.

Y nobyTi 3axXMCHi NPUCTPOI BUKOPUCTOBYHOTLCS A5 3aXUCTY NPOBOAIB
BHYTPILLUHBOI NPOBOAKM Bif KOPOTKOrO 3aMUKaHHA Ta neperpisy, 60 ryMmoBa i
NoNiXNOpBiHINOBa i3onsuis MoXe BUTpUMyBaTu Temnepartypy Ao 65 °C: ryma
npu BULLMX Temiiepatypax nepecuxae i TpiCKaeTbCsl, a MosixnopBiHin pos-
M'AKLLYETLCS, LLO 1 Yy NepLIOMY, i B ApyroMy BUNaaKy MOXe Npu3secTy [0 Oro-
NEHHs NPOBOAIB. AK HACNIAOK — MOXe CTaTUCh MOXEXa Yn BPaXKEHHS NI0AVHN
€neKTPUYHUM CTPYMOM. [10 3aXMCHUX NPUCTPOIB Hanexartb 3anobikHUKKN Ta
aBTOMaTU4YHi BUMUKaYi.

2.2.1. 3ano6iXXHUKKN

3anobikHVKN BUMYCKAIOTLCS PI3HUX TUMIB Ha HOMIHamNbHI CTpyMU A0
1000 A.

3anobiXHMKN NOBUHHI CNpaLboByBaTH NpU CTpymMax, 6inbLumx Big HOMI-
HanbHUX y 3 pa3u (NepeBaHTaXXeHHs) — 3a AeKinbka AeCATKIB CeKyHA, a npu
CTpymax, siki nepeBuLLyoTb HoMiHanbHi y 10-12 pasiB (KOPOTKi 3aMUKaHHS) —
3a0,15-0,2c.

Hanpwuknag: HomiHanbHun cTpym 3anobixHuka (1,,,) — 10 A.

CTtpym cnpautoBaHHs Big nepeBaHTaxeHHs: 10 A x 3 = 30 A. Yac cnpa-
LitoBaHHA 3anobixkHuKa Moxke ByTu ocTaTHIM ANnsA 3axXuUcTy isonsuii Big nepe-
rpiBy. [Mpu cTpymi KOPOTKOrO 3aMuKaHHS (sIK MpaBuno, y NobyToBUX enekTpuy-
HUX naHurorax e ctpymm B mexax 100 A), Skuin nepeBuLLlye HOMIHANbHUA Y

= 10 pasiB (100 — cTpym KOpPOTKOro 3amukaHHs, A; 10 — HomiHanbHWUiA
CTPYyM BCTaBKU 3anobixkHuka, A), 4ac cnpautoBaHHs byae focTaTHIiM Ans Ha-
AinHoro 3abe3neveHHs 6e3neku Bif ypaXXeHHs1 enekTpuyYHUM CTPYMOM Ta ne-
perpiBy NpoBOAIB.

[nst nobytoBux noTped 3anobikHMKN BUMYCKAOTLCA B OCHOBHOMY TUMNY
MPC 3i 3aMiHHMMY NIaBKMMU BCTaBKaMU, siKi NoKasaHi B nogaHin Tabnuui.

gl 0'2?;:" - HomiHanbHuit cTpym, A MaKC{:‘p""oaB’gL"i‘:vﬁM":Pep'3
3anobikHuKa BCTaBOK MigHi anoMiHiesi
NnPC-6 6 1,2;4,6 6 2.5
4; 6; 10; 16;
MPC-25 25 20: 25 2.5 4

CHy

)
)

2.2.2. ABTOMaTUYHIi BUMMUKaYi

ABTOMaTUYHI BUMMUKaYi B NoBYTi BUKOPUCTOBYIOTLCA AS1A 3aXUCTY BHYT-
PilUHBOT MPOBOAKW Bif NEpPeBaHTaXEHHS Ta KOPOTKUX 3aMukaHb i BUMyC-
KaloTbCsl AEKiNbKOX TUMIB:

—TAP-25 — npo6ku aBTOMaTU4Hi, piabboBi 3i BcTaBkamu 4, 6, 10, 16, 20,
25 A. BcTaBky po3MuKaloTb NaHLOr Npy NepeBaHTaXXeHHi Y4 KOPOTKOMY 3a-
MUKaHHi;

— AE 1000 — ogHonontocHi, Ha HoMiHanbHi cTpymmn 6, 10, 16, 20, 25 A.
Yac cnpautoBaHHs npy KOPOTKOMY 3aMukaHHi —a0 0,4 c;

— BA-47 ta BA-2000 tTuny B Ha HomiHanbHi ctpymu 6, 10, 16, 20, 25 A.
Yac cnpautoBaHHS Npy KOPOTKOMY 3aMukaHHi— 00 0,2 c.

Hanpuknad: BA-47 B16 — BuMukay asTomatu4Hui, Tun B, 1, = 16 A.

ABTOMAaTWUYHI BUMUKaYi, SIKi BUNYCKaKOTbCA AN BCTAHOBMEHHS Y XUT-
noBux Ta nobyToBO-aAMiHICTPaTUBHUX ByAiBNsX, MOBWHHI CripaLboByBaTU
npu cTpymax nepeBaHTaxeHHs Ha 20% BinbLunx BiA HOMIHANbHWUX, a Npu Ko-
POTKOMY 3aMUKaHHI Npu cTpyMax, ki y 4,5 pasa nepeBuLLyoTb HOMIHaNbHUN
CTpyM aBTOMaTa.

Hanpuknad: HomiHanbHWiA cTpym astomata—|,,, — 16 A, cTpym cnipavo-
BaHHA Bif nepeBaHTaxeHHs 16x1,2=19,2 A, npu KOPOTKOMY 3aMUKaHHI:
16x4,5=72 A.

MigibpaTtu 3axucHi anapartu, 3a MakCcumarnbHUMU OOMYCTUMUMU CTPY-
Mamu NPOBOAIB, MOXXHa 32 JOMOMOro Tabnuui:

Mposig, MM’ Ctpym BcraBka BcraBka
anioMiHin Miab Aonycrt., A 33"06:&"””'(3' e A
2:5 159 22 10 16
4,0 2,5 30 20 25

[onycTuMi HaBaHTaXKEHHA Ha PO3eTKW, BUMMKaYi Ta iHLi enekTpuYHi
npunaau He NOBUHHI NEPEBULLYBaTN BKa3aHWX y NacnopTi Y1 Ha camoMy npu-
nagi.

6A

PucyHok 4. [Jonycmumi HagaHMaxXeHHs.
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2.3. BUKOHaHHSA BHYTPIWHBLOI €NeKTPonpoBoAKY

MpoBoAKN BUKOHYIOTLCA NMPUXOBAHO (KaHanu, Tpyou), BigKpUTO (KOpo-
61, eneKkTpoTexHI4Hi NNIHTYCW, Heroproyi OCHOBM) Ta y 6OpO3Hax CTiH, nepero-
POAOK TOLLO, Mif LUTYKATYPKOIO.

BiacTaHb Bif po3eTok Ao Tpy6onpoBoiB noBUHHA By T He MeHLue 0,5M.
BincTaHb Bif BigKpUTO NpoKnageHnx NpoBoAiB UM kabenis Npu NepeTuHaHHsX
3 TpyH6amu abo napanenbsHOMy NpoknagaHHi — He MeHLwe 50 Mm. Mo ropioumnx
ocHoBax npoBoau i kabeni NnpoknagaTbes y Tpybax (AonyckaeTbes no as-
GecToBiin NpoknazLi TOBLYMHOK He MeHwe 3 MM) abo Ha BiacTaHi Bif ropto-
YUX OCHOB He MeHLwe 10 MM.

3. MpoxomKeHHs CTPpyMy Yepes XUBUMN OpraHiam

JTioacbkmin opraHiam, Ak i 6inbLUiCTb XXUBUX opraHiamis, Ha 70% cknapa-
€TbCA 3 BOAHUX PO34UHIB Pi3HOMaHITHUX CONew, NyriB, KUCNOT Ta iHLWKX Cro-
NyK, AIKi y BiANOBIAHWUX NPONOPLIAX XXUTTEBO HEOBXIAHI ANt HOPMArbHOTO hyH-
KLOHYBaHHS OpraHiamy.

3 OCHOB erekTPOTEXHIKM Bi4OMO, LLO BULLeNepepaxoBaHi PO3YnNHHM € XO-

POLUMMM NPOBIAHWUKAMW €NEKTPUYHOTO CTPYMY, TOMY NHOACLKUIA OPraHiam € -

NPOBIAHWKOM ENEKTPOCTPYMY 3 TAKUMM NapaMeTpamu:
lMumomuii onip mkaHuHuU mina, Omxm:

—M's3U 10

— KpoB 1,8

— BEepXHiN LWwap LWKipu (cyxor) 3,3x10°(330000)
. —KicTKa 2x10°(2000000)

Onip 3anexwuTb BiA BiKy Ta CTaTi NIOAUHK: Y AiTEN 3HAYHO MEHLUWI, HIK Y
AOPOCIINX; Y XKIHOK MEHLLWIA, HiXK Y HOMOBIKIB; Y MONOAWX MIOAEN MEHLLIWM HiX, Y
nioaei noxunoro Biky. Lie NOSICHIOETLCS cTyneHem orpy6iHHS BEPXHLOTO Lia-
py LLUKipK.

Kopotko4acHe (Ha Aekinbka XBUMuH) 3HWKEHHS onopy Tina noavHu (1o
50%) BUKNMKaIOTb 30BHILLHI, SIKi panTOBO BUHUKIK, i3NYHi NOAPa3HUKK: Binb,
SICKpaBe CBiT/O, Pi3Kuii 3BYK.

Kpim TOro, enektpuyHuii onip NOAUHU 3MIHIOETLCA MPOTSATOM A06MU:
BpaHLii onip Make BABIYi 6inbLUniA, HiX yBeYepi.

OcobnMBO 3HMXKYETHLCA ONipP NiCNA BXUBaHHA ankoronbHUX
Hanois.. :

Buxopasum 3 Toro, Lo onip HectabinbHuUM i 3anexuTb Bif BULLEnepepa-
XOBaHWX (HaKTOpPIB Ta LINAXY NPOXOMKEHHS ENEKTPUYHOTO CTPYMY, 3aBEAEHO
B po3paxyHKax KopucTyBaTncsi yMoBHoo BenvuuHoo 1000 Om (ans gopoc-
nmx). :

— 0=

Xapakrep BBy eneKTpu4yHOro cTpymy
- Ha opraHiam nioagnHu

Crpym,
MA

XapakTtep aii

3MiHHUIA CTPYM

MOCTIHUMA CTPYM

0,6-1,5

2-5

Moyatok Big4yTTs, nerke
TPEMTIHHA NanbLUiB pyK — No-
pOroBi Big4yTTS.

CunbHe TpPeMTiHHSA nanb-

LiiB pyK.

binb y M’ﬂaax, ax ao cy-‘

aom. Pykn Baxko BigipBaTtu
Big enektpoaa. Ctpym 9 MA —
Mnopir HeBiANYCKaHHA.

He BiguyBaeTbCS.

He BigyyBaeTbes

He BiguyBaeTbcs

20-80

Oyxe cunbHuin 6inb. Cy-
AoMu M'si3iB, ax Ao napanivy
pyK, BigipBatu ix Big enek-
Tpoga HEMOXNUBO — Heegio-
rycKaro4i cmpymu.

CynoMHe CKOpOYeHHs

M’S13iB HE TifbKM KiHLiBOK, a 1

| TPyAHOI KNiTuHKW. JllogmHa 3
noTyramv fmxae, a npu cTpy-
'MoBi 50 MA i 6inbwe poboTa
| BHYTPILLHIX OpraHiB gyxe 3a-
TPYAHSIETLCA | HaBiTb CTae
HEMOXIUBOK. HAKWO He
BYMKHYTU CTPYyM MNpPOTSArOM
OEKINbKOX XBUIMWH, noguHa
| HEMPUTOMHIE | MOXXE NOMEpPTU
Bif napanivy AuxaHHs.

90-100

cepugs. Mapaniy cepus Ta no-
yaTok Qibpunsyiicepus.

3a yac 1 - 3 Cc ypaxeHHs|

rpisy

CunbHun Harpis. HeaHau-
HE CKOPOYEHHSI M'S3IB pYK,
60nboBI Big4yTTA Npu BigpuBI
Bifj CTPYMOMPOBIAHOI YacTu-
HW.

CkopodeHHsi M'siaiB. Cy-
[OMM, [IVXaHHS 3aTPyAHEHE.

300

Mpn NpoXomKeHHi cTpymy
yepes noguHy npotsirom 0,3 -
3 c—hibpunsauis cepus.

Diopunsauia cepus
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PiGpunsaLia cepus — cepue, Sk OpraH nepekavysaHHs KpoBi, He BU-
KOHY€ CBOI (PYHKLIii, BOHO He 6’eTbCs, a TPINOTUTb, NEreHi CTUCKaTb CYA0MW.
3YNUHAETLCA AMXaHHA Ta KPOBOMOCTAYaHHS, B OPraHiaM He HaaXoauTb Kui-
CeHb | HacTae KrniHiYHa CMepTb — NepexiaHui nepiog Big XuTTa Ao GionoriyHol
cmepTi. MpoTarom 4-5 XBUNWH y TKAHMHAX OpraHiamy LLie NPOAOBXKYTLCA 06-
MiHHI npoLecu, ane noTiM y KNiTMHax rofioBHOIO MO3KY BHACIiAOK KUCHEBOTO
ronoAaHHs BiAbyBalOTbCA HE3BOPOTHI NpoLEecH, siKi CPUYMHSAIOTL 3arnberns
KNiTUH OpraHiamy — KniHiYHy CMepTb.

Tomy ycnix y HagaHHi nepLuoi fonikapcbKoi 4OMOMOrY NoTepnifioMy 3a-
TNEXUTb BifJ CBOEYACHOTO | NPaBUbHOrO il HAAAHHS.

Hanbinbwmnin cTpym, npu sikomy GinbLicTb AOPOCHUX NIOAen. Moxe
3BIMbHATUCH Bif Al ENEeKTPUYHOro CTPYMY, Ha3UBAETLCS MOPO2oM eidnyc-
KaHHS1. BiH cTaHOBUTb 6nn3bko 9 MA, NpU LibOMY Hanpyra Mix pyKoto i Horamu
crtaHoBuTb 10 B.

OdgiyitiHo, 3a mMixHapoOHUMU cmaHOapmamu, MopozomMm eidnyc-
KaHHs1 3aeedeHO e8axamu eeslu4uHy 5 MA Ha eupobHuuymei (dopocni
modu) ma 2 MA — y nobymoeux yMoegax (3 ypaxyeaHHsiM dimel 8a2oro
do 15k«T).

dakTopw, SIKi BNAMBAKOTb Ha TSXKKICTb €NeKTpoTpaBMm, byBatoTh:

— eJIeKmpPUYHO20 XapaKkmepy — BENUYMHA HaNpyru, cuna cTpymy, Bug
CTPYMY (NOCTINHNIA YY1 3MIHHWIA), YacTOTa 3MiHHOTO CTPYMY.

3i 3pocTaHHsIM Hanpyru, NpUKNageHoi Ao Tina NioauHKU, onip LKIpw
3MEHLUYETLCS B IECATKM pasiB, BiANOBIAHO 3MEHLLYETLCS i OMip Tina B Winomy,
BiH HabnuxaeTbCs [0 ONOPY BHYTPILLHIX OpraHis TKaHUH Tina, To6To 40 CBOro
HanmeHLworo 3HayeHHs (300-500 Om). Mpobii poroBoro wapy Lwkipy Biaby-
BaeTbes 3a Hanpyrn 50-200 B i 3anexwuTsb Big CTaHy LUKipW: TOBLUMHW POroBOro
Liapy, HassBHOCTI nopaHeHb, ckanok (ocobnneBo MeTaneBux), BONOrocTi LKipK
TOLLO.

MocTiHWi cTpym Hanpyroto Ao 250 B y gekinbka pasiB MeHWw Hebes-
NEeYHUI, HK 3MIHHWIA, Npu GinbLU BUCOKUX Hanpyrax Hebeaneka pisko 36inb-
wyeTtbes. Hanbinbl HebeaneyHum € cTpym YacToToo 50 My, Lo NoB’A3aHo 3i
3MEHLLEHHSIM MOBHOrO OMopy Tina 3i 36inbLUeHHAM YacToTu. Ane CTpyMu Yac-
Tototo 100 Ny i BinbLue 3MeHLLyoTb Hebe3neky BPaXXeHHS TUM, L0 HE BUKIU-
KaloTb eNeKTPUHHOIO LLIOKY, | TiNbKM CTPYMU YacToToto BinbLue Aekinbkox me-
rarepu (MI'y) npy goBroTpusanin 4ji MoOXyTb NPU3BECTU A0 OMiKiIB.

— HeesleKmpu4YHO20 XapaKkmepy — TpuBanicTb Aii enekTpocTpymy, Ta
LUMSAX NPOTiKaHHA CTPYMY Yepes Tino MoauHN.

Ctpym, MA 2 6 50 100 250

Yac aii, ¢ 6inbwe 10| [o10 1,0 0,5 0,2
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Hanbinbw Hebe3neyHUMU HanpsiMKaMu MPOXOPKEHHsI CTPyMy BBa-
KalTbCA: «ronoea — pyku» (92% HenpUTOMHOCTI), «rornosa — Horuy» (88% He-
NPUTOMHOCTI), «pyKa — pyKa» Ta «pyka — Hora», TOMy LLIO B TakuxX BUnagkax
CTPYM NPOXOAUTb Yepe3 BHYTPILLHI OpraHu: cepue Ta opraHu auxaHHs. Haw-
GinbLU NOLWMPEHI HaNpsIMKK: «pyka — pyka» (40% Bunapakis) Ta «npasa pyka —
Horu» (20% Bunaakis). MeHLw HeGe3neyHuMm € LsX «Hora — Horay, ane npu
NPOXOKEHHI CTPYMY LIMM LUNAXOM BUHUKaIOTh CYAOMHI CKOPOYEHHS M’A3iB
Hir, WO NpY3BOAMTL 40 NafiHHA NIIOAWHWY, | CTPYM MPOXOoAuUTb yxe Hebeaney-
HUM LUSISIXOM «FOfI0Ba — HOMU» Y1 «pyKa — Horay.

LLinsixu NPoxo0)KeHHs1 cmpyMy Yyepe3 JII0OUHY:
1— pyka-pyka, 2 — npaBa pyka-Horu, 3 — nisa pyka-Horu, 4 — npasa pyka-npasa
Hora, 5 — npaBa pyka-nisa Hora, 6 — niBa pyka-niea Hora, 7 — niBa pyka-rnpasa
Hora, 8 — AiBi pyku-aBi Horu, 9 — Hora-Hora, 10 — ronosa-pyku, 11 — ronosa-Ho-
rm, 12 —ronoBa-npaga pyka, 13 — ronosa - nisa pyka, 14 — ronosa-npasa Hora,
15— ronosa-niea Hora.

— CMaHy HaeKOUWHBL020 cepedosuwja: Temneparypa, TMCK
Ta BONOriCTb NOBITPS (Npu 36inbLUEHHI uux napameTpiB 35InbLIJyeTbCﬂ
PU3UK BpaXKEHHS €NEeKTPUYHUM CTPYMOM).
Yce BulleckasaHe CTOCYETbCS Aopocnux nogen. [nsa aiten ta
nianiTkie yci Ha3BaHi BENUYMHWU CTPYMiB HEOOXiAHO 3MEHLUUTU npu-
6nusHo y 2 pasw.
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4. SIKUM Xe YNHOM JoAMHA MOXe ByTH

BpaXeHa enekKTpu4yHum CprMOM?

AHania cTaTUCTUKM enekTpoTpaBMaTUaMy Nokasye, Lo Moay noTpan-
NS0Tb Nig Hanpyry Yepe3 HeAOTPUMAHHSI efleMeHTapHUX npaBun Geaneku
NP1 KOPUCTYBaHHI eNekTponpunagaamm (HEBUKOHAHHS! BUMOT iHCTPYKLIN 3 ek-
cnnyarauii), HabnukeHHs Ha HeGeaneyHy BiACTaHb A0 CTPYMOMPOBIAHMX
4acCTUH Ta HU3bKOI NCUXOEMOLIHOT HACTOPOXEHOCTI — (haKTopy yBaru npu
po60Ti 3 eNeKTPU4HUM CTPYMOM.

MoTpannsioTe Noaw Nig Hanpyry Npu MPsMomy domuky, HerpsMomy Ao-
MUKy, Harnpys3i KpoKy Ta Aii enekmpuyHoi dyau:

1. MpsAMUA BOTUK — NOTOPKaHHSI A0 BIAKPUTUX CTPYMONPOBIAHMX Yac-
TUH, SIKi 3HAXOASATLCA Mif HaNpyrolo, Npy sikoMy BiABYBAETLCA ENEeKTPUYHWIA
KOHTaKT ntoaen abo TBapuH 3 roniumMun NpoBoAaMu, LMHAMMU, Xunamu kabenis
3 MOpYLUEHOIO i30MsLi€l0, HAaBMMKeHHs Ha HeaoNYCTUMY BIACTaHb 4O CTPy-
MOMNPOBIAHUX YaCTUH, SKi 3HaxoAATLCS Nif Yac poBoTy Nig Hanpyrow — 56%;

2. Henpsaimmit fOTUK — [OTOPKaHHS A0 CTPYMONPOBIAHUX YacTUH
enekTpoobnagHaHHaA: MeTanesnM KoprycoM eNnekTpoABUryHa, BEpcTaTa, Xo-
noaunbHUKa TOLLO, AKLLO Ha HUX MPU MOLUKOMAKEHHI i3onsuii 3'aBunach Ha-
npyra—39%;

3. Hanpyra KpoKy — BpaXeHHs eneKTpUYHUM CTPYMOM NpU A0TOp-
KaHHI 40 Mianoru, CTiH, KOHCTPYKTUBHUX AeTaneil NpUMiLLieHb, SiKi BUSIBUNUCH
Mif, Hanpyro BHACMiAOK NOLLKOMKEHHS i3onsiLii — 3%:;

4. BpaxeHiHs Yepes enekTpuiHy ayry —2%.

CratucTka enekTpoTpaBmaTUaMy MoKasye Takox, L0 YacToTa Bpa-
XKEHHA CTPYMOM 3anexuTb i Bif BiKy NocTpa)aanux.

KoxHy TpeTio TpaBMy OTpUMyIOTL nioan MonoAuwi 20 pokis, y Tow
Yyac sik noam Bikom 50 pokiB i cTapiui — 6nm3sko 9% !

5. Mpsaimuin goTuk

Homuk do obipsaHoz0 SamiHa
gasHo20 npoeody enekmponamnu
6e3 sHamms
Hanpyau

=-220B _ A
=7000 om = %224

o Pu.cyHOK 5. Mpsimui domuk.
e o

3axucT Bif ypaXKeHHs:

- HaginHa i3onsuis CTPyMOMPOBIAHUX YACTUH;

- PO3MILLIEHHs1 CTPYMOMNPOBIAHMX YaCTUH Ha HEeAOCTYMHIN BiacTaHi
(6inbLe 2,5 m);

- pobota Ha CTPyMONpOBIAHWMX YacTUHaX 3 BUKOPUCTAHHSAM iHCTPY-
MEHTY 3 i30/1bOBaHMU py4Kamu abo 3aCTOCOBYHOYY 3aCO0M 3aXUCTY;

- BUKOPUCTaHHS HU3bKux Hanpyr (meHwe 50 B).

6. Henpsimuii goTuk
of a) Hedonycmuma eidcmap 8i0
npoeodle ao mpy60rpoeody.
/’ 6) nowkod-
" KeHHs izonsuii
npoeodis, rnpo-
'\ KnadeHux npu-
xoeaHo y cmi-
Hi. Yepes eso-
Jlo2y, sika € e

J/ wmykamypui,
Hanpyea -~ e | Hanpyza Moxruee ypa-
KPOKY s~ . ___Coffitiky KEHHS erek-

PucyHok 7. mpuyrum cmpy-

PucyHok 6. Henpsimuti Gomuk. Henpsamul domuk.  mom.

[1adiHHs enekmponpunady y 8o0y.
>
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PucyHok 9.

Henpsimuti 0omuk. Uina+He

PucyHok 8. Henpsimuti domuk.
3axucCT Bifl ypaKeHHS:
—HafjinHe 3a3eMneHHs enekTpoobnaaHaHHs;

— LUBWAKE Ta HaAiHe BUMKHEHHS! NMOLLKOMPKEHOro obraiHaHHS;
— BUKOPUCTaHHA enekTpoobnaaHaHHsa 3 nofgiiHo abo nocuneHow
isonsuieto.

Y 6yab - AKOMy BUNaaKy nepea no4yaTtkom po6oTu B enek-
A TPUYHMX NaHLUlorax HeobXiAHO BUMKHYTU Hanpyry, nepeBipuTu
il BiACYTHICTb 32 ONOMOrol0 NOKaX4Yuka Hanpyru Ta, SKWo €
MOXITUBICTb, 3a3eMNUTH.
MNepen no4yaTkoM KOPUCTYBaHHA eneKkTpornpunagom HeobXxigHo
03HaWOMUTUCL 3 NpaBunamu Ge3neku NpuM MOro BUKOPUCTaHHI Ta
YBaXXHO OrnsiHyTU NPUCTPIN Ha NnpeaMeT Moro HagiMHOCTI.
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IllanosHi CaTbKH!

BuxoBaHH# giTen — Baw npsiMui o6oB’si3ok. He 3abyBanTe
LWoAeHHO HaragyBaTy iM Npo HebGe3neKy enekTpU4HoOro cTpymy!
IllasoBHI KOPHCTYBa4i CACKTPHYHOI eHeprii!
EnekTpuyHa eHeprif — HaA3BUYaMHO KOPUCHA, B TOW Xe Yac i ayxe
Hebe3neyHa eHeprif. HexTyrouu Bumoramu lNMpaBun 6e3nekun, BU
MoOXeTe B OyAb-AKMM Yac OyTu BpaXKeHi eNnekTPUYHUM CTPYMOM.

He pobiTb cnpo6 Kpapikku enekTtpoobnagHaHHA — eneKkTpo-
eHeprisi noTpibHa BCiM.

He pgonyckaiTe KpagikkyM enekTpoeHeprii Ta B4aCHO po3paxo-
BYWTECS 32 CMOXUTY eNIeKTPUYHY eHeprilo.

CnoXuWBaHHA eneKkTPU4YHOI eHeprii 3AiIMCHI0ETLCA Ha nigcTasi
[AOroBOpPY NpPO KOPUCTYBaHHSA €NeKTPUYHOK eHepriclo MiX crnoxusa-
YyeM Ta eHepronocTavyanbHOI opraHisauieto.

EHepronocrayanbHa opraHisadisi Mae npaBo:

— nepeBipATU cnpaBHICTb NpUnagiB obniKy;

—  3HiMaTU NOKa3HMKKU eneKkTponiyMnbHUKa BiAnNoBiAHO A0
YMOB [OrOBOPY Ta NPOBOAUTHU OGCTEXEeHHS enekTpoobnagaHaHHA cno-
XUBaya o0 BUABIIEHHA CMOXUBaHHA eNeKTPUYHOI eHeprii no3a npu-
napamu o6niky. ‘

MepioguyHe 3HATTA NOKa3HWKIB npunagis obniky ta ocopm-
NIeHHs eNleKTPOomnocTa4yanbHMKOM pPaxyHKiB 3a CNOXUTY efneKTpoeHep-
rito € HeoOXiAHMM 3aX040M AN CBOEYACHOrO Ta NOBHOIO NPOBeAeHHNA
pPO3paxyHKiB.

EHepronocrayanbHa opraHisauis Mac npasBo BigMMUKaTu cno-
XUBauiB Bif eneKTpoMmepexiy pasi:

— CaMOBINbHOro NPUEAHaHHA A0 eneKTpoMepexi;

— pO3KpagaHHA eneKTPUYHOI eHeprii, NOWKOMKEeHHA npunaay
0ob6niky, 3puBaHHA NNOM6 ToLO;

—y pas3i HecnnaTu 3a CNOXWUTY eJIeKTPOeHeprito.

KepiBHUK NPOEKTY 3 TeXHikK 6e3neku Ta ynopsigHuK l'ouqf_peuxo A.O.,
loik B. l., npec-meHemxep npoexTy, kopektop M. I. FTHeakoB.
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HaByanbHO-Ni3HaBasnbHi XypHanu Ans

lepeqnnarnt >
wkonspie: «Beceni ypokm» (iHaekc 01203 ta 01202), «Be-
cena nepepsa» (35279, 01202)), «Beceni KapTUHKu»
(91891), «Beceni npurogu» (98860) «OHuin mopenicT-
apxitektop» (49498, 68274) «lOHUIN MOAENiCT-KOHCT-
pykTop TexHiku» (90670, 68274),MomHa e 6yOb-sIKoMy
eiddineHHi 3e’s3Ky Ykpainu.

Mepeppyk a6o Oyab-Ake iHwWe BiATBOPeHHs MaTepianis rasety «Beceni ypoku» 6e3 nucbMOBOro 403BoNny peaakuii 3a6opoHeHo.




