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Jlexmis Ne 1

Tema: Enementu Teopii HMOBIPHOCTI 1 MaTEMaTUYHOI CTATUCTHKHU
Mera: o3HallOMHTH 3 OCHOBHHMMH BHJaMH BHIMAJKOBHX TIOJiN 1 3 BU3HAYCHHIM
HMOBIpHICTB TIOII.

MeTtoau: cIOBECHUN

Ilnan:
1 Bu3HaueHHs BUIIaAKOBA MO,
2 Buau BUmagkoBux MMOdIN.
3 BusnaueHHs WMOBIPHICTD MO/II.

MarepiajibHO-TeXHiYHe 3a0e3neueHHs] Ta JuAaAKTH4HI 3acoou, T3H:
KOHCTICKT, IiIPyIHHUK

Jliteparypa:

1 T'onbbepr O.[., Xenemckas C.I1. HanexxHocTh nekTpudyeckux MamuH. MockBa:
N3parensckuit neHTp «Axagemus», 2010 r.

2 DNeKTpuYecKWid TpuBOA: YueOHoe mocobue it cped. mpod. crep. — M.:
N3 parensckuit ueHTp «Akanemus», 2005. — 368 c.

HaniitHicTh - OIMH 3 HAWBaXKIIMBIIIMX IOKAa3HUKIB sKocTi. Tomy cTaHmapTu i
TEXHIYHI YMOBM Ha €JIEKTPpUYHI MAIlMHH, SK TMPAaBWJIO BCTAHOBIIOIOTH BHUMOTH 0
MOKa3HUKIB HaAiiHOCTI. HamiliHICTh €eKTpUYHUX MAIllMH MOBHHHA OyTH 3a0e3rnedeHa
Ha BCIX CTajisX: IpH NPOEKTYBAaHHI, BUTOTOBJIEHHI Ta ekciuryaramii. [le 1 Bu3Hauae
mporpamy JaHHO1 AUCITUTLTIHH.

Eaexrponpusogom (EII) - Ha3uBaeThcs eIIEKTPOMEXaHIYHA CHCTEMaA, IO
CKJIAJIA€ThCSl 3 B3AEMOJIIIOYUX CJCKTPUYHMX, EJICKTPOMEXaHIYHUX 1 MEXaHIYHUX
MEePETBOPIOBAYIB, a TaKOX Kepyrouux, I1H(QOpMAIIHHUX TPUCTPOIB 1 TPHUCTPOIB
CIIOJIYYCHHSI, TPU3HAYCHUX IJIsi TPHUBEACHHS B PyX BHUKOHABYMX OPTraHiB poOOYMX
MAalIUH 1 YIIPaBIiHHS UM PYXOM 3 METOIO 3/IIICHEHHS TEXHOJIOTTYHOIO MPOIIECY.

[Tporpec TexHikM 3aBXAM CYNPOBOKYBABCS aBapisiMu Ta KatacTpodamu, aje
OCSITal04M MPUYMHY BIJIMOB CTBOPEHMX HUM MPHUCTPOIB, JIOAMHA HAaBUMIIaci Oarato

YOMY 1 CTBOpHJIA HAYKY IIPO HAAIMHICTD.



Po3pi3HstoTh Tpu BUAWM TOAIN: JOCTOBIPHI, HEMOXJIHUBI 1 BHITaJIKOBI.
JIOCTOBIPHOIO HA3WMBAETHCS TOJis, sIKE OOOB'SI3KOBO BiAOyAETbCA TpH 3AIHCHEHHI
NEeBHUX yMOB. HeMOXJIMBOIO HA3MBA€THCS MO, SKa HAEBHO HE BIAOYIETHCS IMpHU
3MIMCHEHH]I TIEBHUX YMOB. BHUMaJKOBOIO HA3MBAETHCS MO, KA MOXKE BIIOyTHCS ab0
He B1I0yTHCS MPpHU 3A1MCHEHH] 33JJaHUX YMOB.

KoxxHy BHUMaAKOBY NOAII0 Iepel0ayuTd HEMOXJIUBO, IPOTE BEIMKE YHCIIO
OJTHOPITHAX BHUITQJKOBHUX TOJINA MiAMOPSIKOBYETHCS TIEBHUM WMOBIPHICHHM 3aKOHaM.
Teopis iMOBIpHOCTEH 1 3aiMAETHCSI BUBYCHHSAM X 3aKOHOMIPHOCTEH.

His, B pe3ynbTari K01 HacTae ab0 HE HACTYIA€ BUIAAKOBA MOJIisl, HA3UBAETHCS
BUIIPOOYBaHHAM. SIKIIIO MOsiBA OJHIET BUIMAJKOBOI MOJ1i BUKJIIOYAE TMOSABY 1HIIUX B
JAHOMY BHUITPOOYBaHHI, TO TaKi MOA1l Ha3UBAIOTHCSI HECYMICHUMHM. SIKITO JKOJTHA 3 TIOJI1H
HE € OUTBII MOKJIMBOIO, TO TaKi MO/l HA3UBAIOTh PIBHOMOXJIMBUMHU. €TMHOMOKIIUBOIO
Ha3UBaIOTh TAKy IMO/IiI0, TIOSBA SIKOI1 € JOCTOBIPHOIO TOIIETO.

BunankoBy mnogito 0003Ha4arOTh A, 4,..., 4, ,,4,. PiBHICTb A = A, 03Hayae, IO
NosiBa OJIHIET 13 LIMX MOJ1M TATHE 3a co00t0 NosBy 1HIIOL. [[oOyToKk modiit A 1 A, € moxis
A, =A-A, sKa HacTae Mpu HacTaHHi o0ox moxiit A 1 A,. Cyma noniiA 1 A, € moais
A, = A +A,, sIKa HacTa€e IpU HAcTaHHI Xxo4da O oAHiel 3 moAiil A 1 A,. Pi3Huug nomiit A 1
A, € moxisi A=A —A,sKa 3aKJI€YaeThC B TOMY, 11O MO A BinOyBaeTbcs, a A, He
Bi10yBaeThCs. [IpoTumexHe mois MO3HAYAETHCS TIE0 K OYKBOIO, aJie 3 pUCKOIO 3BEPXY,
HanpukiIag A i A - nporuiexna nogis. [Toxis A 1 A HecyMicHi, SKmo A, =A-A,1oe A
- HemoxxmBa nofis. ITomist A (k=12.....,n) yTBOPIOIOTH MOBHY I'PyIy MOJIiH, SKIIO B

pe3ynbTaTi Aociiay 0OOB'A3KOBO MOBMHHA TPANUTUCH X04a O OJHA 3 HUX; NPU LILOMY

> A=A ze A - 10CTOBipHa MOJisl.

k=1

Jexuisa Ne 2

Tema: OcHOBHI TeopeMu Teopii HMOBIPHOCTI
MeTta: 03HallOMUTH 3 TeoOpeMaMH Ta (GopMyJIaMH HMOBIPHOCTI.

MeTtoau: cioBeCHUN

Ilnan:
1 Teopema MHOEHHSI.
2 Teopema mogaBaHHS.



MarepiajibHO-TeXHiYHe 3a0e3MeYeHHs] Ta JuAaAKTH4Hi 3acoou, T3H:
KOHCTICKT, TiJIPyYHHUK

Jlireparypa:

1 T'onsbepr O. 1., Xenemckas C.I1. Hage:xxHOCTB 35IeKTpUYeCKHX MalnH. MOCKBa:
N3parensckuil neHTp «Axanemusi», 2010 r.

2 Mockanenko B.B. Dnekrpuueckuii npuBoj. Mocksa «Beiciias mkomiay,
1991 r.

VY Teopii WMOBIpHOCTEH OCHOBHUMHU € TEOPEMHU MHOXEHHS 1 J10/JaBaHHS.

Teopema MHOXXEHHS WMOBIPHOCTEH Il HE3QJIEKHUX MO CBIAYUTH, IO
HMOBIPHICTh CHIJIBHOI MOSIBU JEKUIBKOX IMOJIH, HE3AICKHUX y CYKYITHOCTI, JOPIBHIOE
n00yTKY HMOBIPHOCTEH ITUX MOJIIH:

plAA .. A} = plAY plAsy.. piA,}.

[To3zHaumMo WMOBIPHICTH MPSIMOTO MOIT p. @ MPOTHIICKHOTO. SIKIO0 MaroThes moaii Al,
A2, An, He3anexH1 B CyKyTHOCTI, TO MMOBIPHICTh MOSIBU X04a O OHI€ET 3
[IUX IO

piAt =1 - qq:... 4,

Teopema 07aBaHHs HMOBIPHOCTEH MOJArae B HACTYIHOMY. MIMOBipHICTH MOSIBH
OJIHI€] 3 JEKIIBKOX IMOMapHO HECYMICHUX MOMAIN OPIBHIOE CyMi WMOBIPHOCTEH IHMX
MOJii:

PUAL + Ay + .+ Ag) = plA )} + plAy) + -+ plA)

CyMa iMOBIPHOCTI MTPOTHIICKHUX MO TOPIBHIOE OJIMHMIITL:
piAL+ pid} =1,

Cyma MMOBIpHOCTEH MMOJIM, 0 YTBOPIOIOTH MOBHY CHUCTEMY, JOPIBHIOE OJMHHIIL.
ﬁMOBipHiCTL MIOSIBH OJTHIET 3 HE3AICXKHUX TOJIM HEe 3aJeKHUTh BiJ HMOBIPHOCTI MOSIBU
1HIINX.

JIns ABOX CITITBHUX TOI1M HMOBIPHICTH TOSIBU X04a O OJHIET 3 HUX JIOPIBHIOE:

PA, + Ay) = plA\} + plAs} = plA, A}

Jlekuisg Ne 3

Tema: Tepminu i BU3HaYECHHS B 00/1aCTI HAIIMHOCTI
Mera:



1 Otpumaru noHATTA 1po HaAiHicTh EIL

2 Jlatu XapakTepUCTUKY MOHSATTIO BiIMOBA.

3 3po3yMiTH OCHOBHI cTaHuM B skuUX Moxe nepeOyBatu EIl 3 Touku 30py
HaJIAHOCTI.

MeTtoau: cioBeCHUN

Inan:
1 IMonsarar vaniiiHicTs EIL.
2 Ilonstts BinmoBa EIN. Knacudikariis BigmMoB.
3 OcHOBHI cTaHU B sIKUX Moxke nepedyBatu EIl 3 Touku 30py HaaiHHOCTI.

MarepiajibHO-TeXHiYHe 3a0e3neuyeHHs: Ta AMIaKTHYHI 3aco0u, T3H: xoHCHEKT,
M1IPYYHUK

Jlireparypa:

1 T'onsbepr O. 1., Xenemckas C.I1. Hage:xxHOCTP 35IeKTpUYECKUX MalnH. MocKBa:
N3parensckuit neHTp «Axagemus», 2010 r.

2 Mockanenko B.B. Onexrpruueckuii mpuBoa. Mockpa «Beiciiast mkomia,
1991 r.

Hapiitnicte — 1ie BnactuBicth EIl BukonyBatu 3amani ¢yHkilii, 30epiratodm cBoi
eKCIUTyaTallliiHl TOKa3HMKM B 33JaHUX MeXaxX, NpU MEeBHUX pEeXHUMax 1 YMOBax
eKCIUTyaTailii, IpoTIroM HeOOX1AHOTO Yacy.

HamiiiHicTh MOHSATTA KOMIUIEKCHE, B HHOI'0 BXOIATH TaKl BJIaCTUBOCTI 00'eKTa, SK:
npane3 aTHICTh, 0€3B1IMOBHICTb, JIOBFOBIYHICTh, PEMOHTONPUIATHICTD, 30€PEKEHICTD,

B1IMOBA, 301if, TPAHUYHUIN CTaH, HANIPAIFOBAHHS, TEPMIH CITYKOH, pecypc.

2.Knacudgikauisa BigMoB

BinmoBa — mogis, micns sixkoi EIl mepectae BukoHyBaTH (IIUIKOM a00 YacTKOBO)
cBOi (pyHKIi, abo, 1HaKIIEe Kaxyyu, — L€ noAis, ska crpuumHse nepexin EIT 3
Mpare31aTHOTO CTaHy B HETIpaIle31aTHHM.

BigmoBu MoskHa KiacubikyBaTH 3a IIIUM PSI0M o3HakK (Tadi. 1.1).

Ta6mun 1.1 Buau BiIMOB 3a pi3HUMH O3HAKaAMHU

Knacudikamiitai o3Haku Bunu BigmoB

3a cTyneHeM BIUTUBY Ha

, 1.IToBHa (kaTacTpodiuHa)
npale31aTHICTh




2.YacTtkoBa (mapamMeTpuyHa)

' . ' 1.3anexnHa
3a 3B'I3KOM 3 IHIIIUMH B1IMOBaAMH
2.Heszanexua

1.PamnrroBa

3a yacoM MosIBU BIIMOBU
2.IloctymoBa

1.Criiika

3a TpUBAJIICTIO ICHYBaHHSI BiIMOBH
2. TumuacoBa

[TosicHIO, 1110 PO3YMIIOTH ITi/I TUM YH 1HIITMM BHUJIOM BiJIMOBH.

IloBHi (kaTacTpodiuni) BinMoBH — 11e Taki BigMOBH, npu sikux EIl BTpauae
npane3aaTHICTb.

YacTkoBi (mapaMeTpuyHi) BiAMOBM — 1I€ TOTIPIICHHS SKOCTI (PYHKI[IOHYBaHHS
EIl. Axmo noripmenHs axkocti pyHkiionyBanHs Ell He mpu3BoauTh 10 BIAMOBH, TO
TaKl HECHpPaBHOCTI Ha3WBalOTh Je(deKTamMH, 1 iX pO3IJsA BUXOOUTH 3a MEXI Teopii
HaJIIAHOCTI.

PanrToBiii BiAMOBiI MO€ HE NepelyBaTH NMOCTYNOBE HAKONMUYEHHS MOLIKOIKEHD,
BOHA BUHHMKA€E PanToOBO.

IloctymoBa BigMOBa BUHUKAae B pe3yJbTaTi MOCTYHNOBOIO HAKOMHMYEHHS
MOIIKO/I’KEHb, TOJIOBHUM YMHOM, YHACIIIJIOK 3HOCY 1 CTapiHHS MaTepialiB.

3ajeskHa BigMoBa — BiJiMOBa, OOyMOBJICHA UM 3B’s3aHa 3 IHIIIMMH BiJIMOBaMHU.

He3anexna BigMoBa — BiIMOBa, sika HECOOYMOBJICHA 1HIIIMMH BiIMOBaMHU.

Criiika BigMoBa - Henpale3JaTHICTh 30ePIracThCs CTIMKO.

IMoctymoBa BigMoOBa - mOCTymoBa 3MiHa OJHOTO a00 JEKUIBKOX OCHOBHHX
napameTpiB. 3ayBakMMO, 110 HaJliHICTh HeBiAHOBMOBaHOoro EIl nHacammepen
BU3HAYAETHCS OTO 0€3BIIMOBHICTIO.

KouncrpykuiiiHa BigMoBa - MmopylieHHST BCTaHOBJICHHMX MpaBuil 1 (a00) HOpM
KOHCTPYIOBAaHHS, HEJIOCKOHAIIICTh MPUMHATAX METO/IB KOHCTPYIOBAaHHSI.

Excnanyaraniiina BinMoBa - TOpyIICHHS BCTaHOBJIGHUX TpaBwi 1 (a00) ymoB
eKcIuTyarairii o0'eKTy.

3. Ilpane3natnicts EIl — Bnactusicte EIl BukoHyBaTu 3anmani (yHKIIT 3

napamMeTpamHu 1 XapaKTepUCTUKAMH, K1 BIJIMOBIAIOTh TEXHIYHINA JOKyMEHTAITI1.



Brnactusicte EIl 36epiratu mpane3gaTtHicts (TOOTO HE MaTH BIAMOB) MPOTSITOM
3aJIaHOTO Yacy 1 MPU BU3HAYCHUX YMOBAX €KCIUTyaTallli Ha3UBA€THCS 0€3BIIMOBHICTIO.

HoBroBiunicte EIl — 1e 3paTHICTH 70 JOBrOTpUBAiIOi eKCIUIyaTallli Ipu
HEOOX1THOMY TEXHIYHOMY OOCIyrOBYBaHHI, O SKOIO MOXYTh BXOJWUTH PI3HI BHUIU
PEMOHTIB.

Pemontonpuaatnicte EIl — 1ie mpucrocoByBanicts EIl 10 momepemxeHHS,

BUSBJICHHS 1 JIIKB1IAI1 BIIIMOBH.

Pecypc — HapoOka 1O KpPUTUYHOIO CTaHy, SKHH PEriIaMEHTYEThCS TEXHIYHOIO
JIOKYMEHTAIIIEO.
30epexenictb - BiactuBicTb EIl  Oe3nepepBHO  HIATPUMYBATH  CBOIO

Mpare3aTHICTh TPOTATOM 1 MicJist 30epiraHHs 1 TPAaHCTIOPTYBaHHS.
[lomii, skl mnonsAraloTh Yy mnopymeHHi npane3gatHocti Ell, Ha3uBaeThcs
BiIMOBOI0.

306iii - camoycyBaroua BigmoBa EIl. HempanesnatHicte  30epira€eThbes
KOPOTKOYACHO, MICJISl 4OTO Mpare3aaTHICTh CAMOBITHOBITFOETHCS.

I'pannunuii cran - cran Ell, sxuii BiANOBiga€ TEXHIYHUN HEMOMXJIMBOCTI a0o
HEJIOIIJILHOCTI MOro MoAaibIloi eKCIUTyaTalli, oOyMOBJIEeHE BUMOTramMu Oe3leku ado
HerepeOOPHUM 3HHKEHHSIM ¢()EeKTUBHOCTI.

HanpamoBanHus - TpuBasicTh a00 0OCAT poOOTH BHUKOHAHOI €JIEKTPOIPUBOIOM
(EII).

Tepmin cay:k0u - KaJeHIApHUN TEpIOA Yacy BiA TMOYATKy eKCIUTyaTarli

enexkrponpuBoa (EIT) mo rpannyHOTrO CTaHy.

Jlekmis Ne 4

Tema: [Toka3HUKH KUIBKICHOT OIIHKY HamgiiHOCT1 EIT

Mera:

1 O3HalioOMMTH 3 OCHOBHMMH IIOKa3HUKAMH KUIBKICHOI OIIHKHM HaJIHHOCTI
exemenTiB EII.

2 3po3yMiTu OCHOBHI (pOpMYIH, ISl pO3paxyHKy MoKa3HHKiB HajiitHOCTI EIl.

MeToau: CIIOBECHUI, HAOUYHUI

Il1an:
1 OcHOBHI ITOKA3HUKU KIJIBKICHOT OIIHKK HaglitHOCTI EIT.



2 OcHOBHI (opMyJH 7151 pO3paxyHKy Moka3HHKiB HaaiiHocTi EIIL.

MarepiajibHO-TeXHIYHe 3a0e3ne4yeHHsl Ta AMIaKTH4HI 3aco0u, T3H: KoHCHEKT,
H1IPYYHUK

Jlirepartypa:

1 T'onsbepr O. 1., Xenemckas C.I1. HagexxHOCTb 351eKTpUuyecKuX MamuH. MockBa:
N3narenbckuii eHTp «Akaaemus», 2010 r.

2 Mockanenko B.B. Onexrpruueckuii mpuBoa. MockBa «Beiciiast mkomia,
1991 r.

OCHOBHI MOKA3HUKH HATIHHOCTI

B teopii HaaiitHOCTI PO3IIIAIal0Th TPY HAWOIBIN BXKUBAH1 MOKA3HUKU HAJIMHOCTI:

— WMOBIPHICTH 0€3BIIMOBHOI pOOOTH MPOTATOM 33JJaHOT'O Yacy;

— CepeJHIN yac HampalfoBaHHS /10 BIIMOBH;

— Koe(DiIieHT TOTOBHOCTI BUPOOY.

Hmogipuicts  Ge3BigMoBHOI po6orm mporsirom 3amaHoro uacy P(t)
MpeACTaBIsIeT cOO0I0 MMOBIPHICTH TOTO, IO B MEXaX 3a3HAUCHOTO Mepiofy yacy f,
BigMmoBa EIl He BuHUKHE. lleit MOKa3HMK BH3HAYAETHLCS BIAHOIICHHS YHCIIA €JICMCHTIB
EIl, mo O6e3BiAMOBHO mMpOMpaIOBald 0 MOMEHTY 4Yacy t 110 3arajapbHOr0o YwMcia
enemenTiB EIl, nparie3gatHux B Mmo4aTKOBUNA MOMEHT.

Cepenne HanpamoBaHHsa 10 BigmMoBu TB - 11e MaremMaTu4yHe OUIKYBaHHS Ha-
MpAaIfOBaHHS JI0 MEpIIoi BiAMOBH, SKE€ III€ HA3WUBAETHCS CEPEIHIM YacoM JI0 BIIMOBU
abo cepenHiM yacoM 0e3BiIMOBHOT poboTu EII.

Koedinient roroBunocti EIl k (t) xapakTrepusye HMOBIPHICTh Mpare3gaTHOTO

crany EIl B moBiTbHUI MOMEHT Hacy t.

3HaXOAATh Il TOKA3HUKH IS PI3HUX TEOPETUYHUX PO3IMOLUTIB BHITAIKOBUX
BEJIMYMH, 1110 XapaKTepU3yoTh HaliiHICTh EIL.

O6'em po6otu EIl uwm tpuBamicts ¢yukmionyBanas EIl (rogunu, uwmkim)
XapaKTEpU3yIOTh TaKe MOHATTS B TEOPIi HAIMHOCTI IK HAPOOKa.

HepemonrtoBani EIl mpaiorore m0 nepmioi BigMoBH. [limuii psa moka3HUKIB
HafiiiHOCTI HepemoHToBaHUX ElIl € XapakTrepucTHKaMu BUMAKOBOI BETUYUHUA — 4YaCy

Hapooku EII no BinmoBm. Il yacom HapoOKH A0 BIAMOBU PO3YMIIOTh TPUBAIICTH



po6otu EII J{ns Benukoi kinbkocti EIl, sxi BUnpoOyroThes, 1eil MOKa3HUK € PI3HUM 1
HOCHUTbH BHUIMAJIKOBUN XapaKTep, a HOT0 CepeTHbOKBAAPATUIHE BIAXUICHHS HA3UBAETHCS

JTUCIIEPCIEIO.

Jlexuisg Ne 5

Tema: 3a6e3neuenns HaaitHocTi EIl Ha cTtanii npoekTyBaHHS
Mera:

1 O3naiioMuTH 3 BU3HAYCHHIM HaaMipHicTh EIl.

2 3po3yMiTH OCHOBHI Buau HaamipHocTi EIN.

MeToau: CIIOBECHUM, HAOUHUM

Ilnan:
1 [HonsTTs HagmipHicTh EIL.
2 OCHOBHI BUJIM HAIMIPHOCTEH.

MarepiajibHO-TeXHiYHe 3a0e3ne4yeHHs Ta AMIaKTHYHI 3aco0u, T3H: xoHCnekT,
P YIHUK

Jlireparypa:

1 Tonws6epr O.[., Xenemckas C.I1. HagexHOCTb 37€KTpUUeCcKUX MaiuH. Mockaa:
N3parensckuit neHTp «Axagemus», 2010 r.
2 Mockanenko B.B. Dnexrpuueckuii mpuBoa. MockBa «Beiciiast mkosia,

1991 r.

OcHoBHUM 3aco0oM miABuieHHs HaniHocTi EIl € BBefeHHS pI3HOTO BUITY
HAAMIPHOCTI, MMiJ SKUM M[PUAMAIOTBCS JOJATKOBI 3acoOM 1 MOXKJIMBOCTI, IO
MEePEBUIITYIOTh MIHIMAJILHO HEOOX1H1 11 BUKOHAHHS 3a/IaHUX (PYHKITIH.

HaamipHicTe Moke OyTH BHYTPIIIHBO-YaCTUHHOIO, CTPYKTYPHOI 1 THMYACOBO1.

BHyTpimHb0-4yacTHHHA HAAMIpHICTH Tiepea0ayae 3HIKEHHS — €JIeKTPUYHHUX
HAaBaHTa)XCHb Ha eNeMEeHTH cucteMmH. Lle nmocsiraeTbcs 3aMiHOIO OJHOTO €JIEMEHTa
IHIIMM, (QYHKIIOHAIBHO TMOAIOHMM, aje 3 Oulbll BHUCOKMMM BHU3HAYaJIbHUMU
napameTrpamu. Hampukian, 3acTocyBaHHS KOHACHCATOpa 3 HOMIHAJIBHOKO HAIPYTOO
BHUIIE PO3PaXyHKOBOTO CTBOPIOE 3amac €EKTPUYHOI MIITHOCTI 1 TUM CaMUM IiJBUIILYE
HaJIAHICTh POOOTH KOHJIEHCATOPa B CXEMI.

CTpyKTypHA HAAMIPHICTh, HA3WBAETHCHA TAKOK pe3epBYBAHHAM, € €(PEKTUBHUM



3acoboMm migBuiieHHs HaaidHocTi EIl. Pe3sepByBaHHs MpHUIyCKae BKIIOUYEHHS B CXEMY
EIl nomaTkoBUX pe3epBHHUX €JIEMEHTIB, OJIOKIB 1 IPUCTPOIB, IO JO3BOJISIE CTBOPIOBATH
HaBITh 3 HE AyXe HaJIWHUX KommoHeHTIB HamiiHi EIl. BaxmuBo BiI3HAUMTH, IO
BKOYeHHS B cxeMy EIl momaTkoBHX elleMeHTiB, OJIOKIB 1 MPUCTPOIB 301IbITYyE HOTO
Macy, rabapuTu 1 BapTiCTh, TOMY 3aCTOCYBaHHS I[bOTO CIIOCOOY Mae OyTH €KOHOMIYHO
0oOTpyHTOBaHE.

PesepByBanHsT MOke OyTH Halpi3HOMaHITHIIIMM MO CBOiM peainisallii. 3arajibHe
pe3epByBaHHs Tniependayae pesepByBanHs EIl B nitomy, a po3aiibHe — OKpEeMUX HOTO
€JIEMEHTIB.

IIpu mocTiiiHOMY pe3epBYBaHHS JOJATKOBI €JIEMEHTH 1 MPUCTPOI Mia'€THAHI JI0
OCHOBHHX (po0O0YMM) MPOTATOM BChOTO yacy ix pobotu EIl i mepeOyBatoTh 3 HUMU B
olHaKoBUX yMmoBax. Ilpu pe3epByBaHHI 3aMillIEHHSIM JOJATKOBI  €JIEMEHTHU
BKJIFOYAIOTHCS B pOOOTY JIUIIIE MICIIS BIIMOBH OCHOBHUX.

TumuacoBa HaAMIpHICTH 1epe0ayae BUKOPUCTAHHSA TEXHOJIOTTUHUX PE3EPBIB Hacy
st BinHOBIeHHs1 mpaue3aatHocti ElIl. Hampuknan, takuit pesepB uacy jis EIN
BepCTaTa, 10 MPAIIOE B CKJIa/l aBTOMATUYHOI JIiHIi, MOKe OyTH CTBOPEHHI 32 paxyHOK
HaKOMMYEHHS JIESIKOTO 3armacy oOpoOJIeHMX HAa HhOMY jeTaneil. SKiio yac BIAHOBICHHS
nparnesnatHocTi EIl (Hampukiian, 3a paxyHOK BBEICHHS pe3epBy) OyJie MEHIIIe Jacy, 3a

AKUM OyJie BUTpAueHUI 1€ 3amac eTajei, To MpoCcToro JiHii He Oy/e.

Jexuisa Ne 6

Tema: IlinBumenns HamidHocti EII 3a  paxyHok 3abesneueHHs HOTO
MIePENTKOI03aX UIIEHOCTI

Mera:

1 3po3yMiTu IpUYMHN BUHUKHEHHS niepertko mpu poooTi EIN.

2 OmaHyBaT OCHOBHI BUU TIEPEIIIKO/I.

3 3po3yMiTH METOIM YCYHEHHS Tnepentkoa npu poooti EIT.

MeToau: CIIOBECHUM, HAOUHUM

IMnan:
1 OcHOBHI MPUYMHY BUHUKHEHHS Tiepeniko1 mpu poooTi EIN.
2 OcHOBHI BUIM niepemko 1 npu poooti EIL.
3 MeToau yCyHEHHS TIePEIIKO/T.



MarepiajibHO-TeXHIYHe 3a0e3ne4yeHHsl Ta AMIaKTH4HI 3aco0u, T3H: koHCHEeKT,
H1IPYyYHUK

Jlirepartypa:

1 T'onsbepr O. 1., Xenemckast C.I1. HagexxHOCTb 35IeKTpUYeCKUX MamuH. MockBa:
N3narenbckuii neHTp «Akaaemus», 2010 r.

2 Mockanenko B.B. DOnexrpruueckuii mpuBoa. Mocksa «Beiciiast mkosia,
1991 1.

[linBuilleHHS HAIIAHOCTI EJNEKTPONPUBOJIa 3a pPaxXyHOK 3a0e3leueHHs HOTo
MEPEIIKOA03aXUCTY.

PoGota EIl xapakTepusyeTbcsl Ii€10 K KOPUCHHX EJICKTPUYHUX CUTHAJIB, IO
3a0€3MeuyloTh  PO3paxyHKOBE  MOro  (yHKI[IOHYBaHHS, TaK 1  MIKIJJIMBHUX,
HernependauyyBaHUX 3a3aJIeT1/Ib BUMAJAKOBUX 30ypEHb, Kl HA3UBAIOTHCS MEPEIIKOIAMHU.
[lepemkonu BUKIWKAIOTH 3001 B poOoTi enemeHTiB 1 By3miB EIl, a iHomi 1 ix
MOIIKO/PKEHHS, 3HMKYIOUM TUM CaMHM HaJIAHICTh HOro poOOTH 1 PI3KO YCKIIAIHIOE
HOro HaJaroJKEeHHs 1 eKCIUTyaTallilo.

Oco0sMBO 4yTJIMBI 10 MEPEUIKOJ €IEKTPOHHI MpUCTpoi ympasiinHsa Ell, giroul 3
MaJIOMOTYKHUMH KOPUCHUMH €JIEKTPUUYHUMHU CUTHAJIaMH.

Bci nepemkoau MokHa yMOBHO PO3UIMTH HA JIB1 TPYIU - BJACHI 1 30BHIIIIHI.

Buaacni nmepemxkommu. OcHBoHuMu Jxepenamu nepewmkoq y EIl e enektpuuni
JIBUTYHH,  PEJICHMHO-KOHTAKTOpHA  amaparypa, THUPUCTOPHI  IEpeTBOproBayl 1
€JIEKTPOMArHiTHI mpucTpoi. Taki MepemKoan MOXYTh CTBOPIOBATUCA TAaKOX IPHU
KOPOTKHUX 3aMHUKaHHSX B EJIEKTPUYHMX MepexkaX, MpPU BUHUKHEHHI1 IEpeHarnpyr,
MOB'A3aHUX 3 BIJKIIOUCHHSIM MEPEeX 3 1HAYKIIE€I0, MPU 3MiHI HAmpyrd Ha CYCIAHIX
POBO/IAX.

[epemkom B €NEKTPHYHMX IBUTYHAX CTBOPIOIOTHCS TPHU KOMYTallii, MOPYIICHHS
KOHTaKTy MIX IIITKaMH 1 KOJEKTOPOM a00 KOHTAaKTHUMH KUIbISIMH, BiOpatii Baiy. s
YHUKHEHHSI TEPEIIKOJ B €JIEKTPUYHUX JBUTYHAX 3aCTOCOBYIOTH Pi3HI QUIBTPH,
A0AATKOBI KOMIeHcaliiiHi 00MOTKH, MeTa

Kpim Toro, moBuHeH OyTHM 3MIMCHEHWN HAAIMHUN ENEKTPUYHUNA KOHTAKT MIXK
YacTHUHAMU JBUTYHA, a TAKOX 1X peTeibHe CKIIaJaHHs.

Ilepemikonm BHHUKAOTHL 1PH POOOTI EJICKTPUYHUX AaNapariB i Pi3HUX
€JIEKTPOMATHITHUX MPUCTPOIB — rajbM, My(T, eJeKkTpoMarHiriB. [Ipu BiakItoueHH1
Ha OOMOTKax amapariB 1 OJIHOYACHO Ha MIJKIIOYEHUX TMPOBOAAX 3'SBISIOTHCS
NEPEHaBAHTAXEHHS, SIKI MOXYTh y 0araTto pasiB MEpEeBHUILYBAaTH HOMIHAJIbHUI PiBEHb.
i nepeHaBaHTaXEHHS MOXYTh BUKJIMKATHU SIK MPOO1H 13011111 0OMOTOK.

Iepemixoau npu podoTi pesie, KOHTAKTOPIB, MATHITHUX ITyCKAYiB i iHIINX
KOMYTAIIHUX anapaTti BUHUKAKTH NP B1Opallisx a TaKo Mpu mpoOoi abo BUHUKHEHHI



JIYyTd B MiK KOHTAKTHOMY MPOMIDKKY. 3HMKEHHS IIbOTO BHAY MEPEIIKOJ JTOCATAETHCS
3aCTOCYBaHHSM ICKpO 1 Ayro TacCHUKIB Ta (UIBTPIB.

Ilepemkonu npu podOTI THUPHUCTOPHUX MEPETBOPIOBAYIB CTBOPIOIOTHCH i3-3a
CIIOTBOPEHHS HHUMH CHUHYCOINaJIbHOT (OPMH HAmpyru 1 CTPYMY, BHACTIJOK YOrO
CTBOPIOIOTHCSI BUCOKOYACTOTHI MEPEIIKOAN (TapMOHIKM Hampyru 1 ctpymy). Kpim
TOT0, THPUCTOPHI MEPETBOPIOBAY1 CTBOPIOIOTH MEPEUIKOIMN 32 PaXYHOK KOMYTalIMHUAX
MPOLIECiB, MOB'SI3aHUX 3 BIAKPUTTAM OJTHUX TUPUCTOPIB 1 3aKPUTTAM 1HIITHUX.

Haii6inpm  eexkTUBHUM  CHOCOOOM — 3HUKEHHSI  TEPEIIKOJ] THPUCTOPHHUX
NIEPETBOPIOBAYIB € YCTAaHOBKA PI3HUX (DUIBTPIB. [HIMI MUISIX 3MEHIIIEHHS CTBOPIOBAHUX
HUMH TIEPEIIKOJ] MOB’sI3aHUH 3 BHOOPOM TaKUX PEKHUMIB POOOTH IMEPETBOPIOBAUIB 1
croco0iB YIpaBIiHHA HUMH, IIPHU SKUX CIIOTBOPEHHS KPUBUX HAMPYTH 1 CTPyMY OYIyTh
MIHIMaJIbHO MOXJIUBUMH.

30BHIllIHI TepPeNIKOIU.

3oBHimHI nepemkoan Ha EIl MoXyTh HaIXOAUTH Yepe3 MEPEXKY KUBIECHHS a00 3a
paxyHOK Jii €JeKTPOCTATUYHHMX 1 €JEeKTPOMAarHiTHUX TMOJiB, IO CTBOPIOIOTHCA
CyCiIHIMH elleKTpoycTaHoBKaMu. Jlo Takux yctaHoBOK KpiMm EIl BigHOCSTBHCS
CJICKTPUYHUNA TPAHCHOPT BCIX BUJIB, MOBITPSIHI JIiHII 1 MiJICTAHLIi eJleKTpornepenad,
CJIEKTPO3BapIOBalibHE OOJAJHAHHS, PI3HI BHCOKOYACTOTHI MPOMHUCIIOBI Ta HAyKOBI
YCTAaHOBKH, aBTOMOOUI 13 JIBUTYHAMU BHYTPIIIHBOIO 3TOPSIHHS, OOYMCIIOBAJIbHI
KoMIuiekcH. CriocoOu 3MEHILEHHS 30BHIIIHIX MEPEIKO/ BU3HAYAIOThCS
TUM, 4d HaaxoAsaTh BoHU B EIl mo npoBojax (rajbBaHIuHI MEPEIIKOIH) a00 32 paxXyHOK
Iii  eNeKTPOCTATUYHOIO Ta EJIEKTPOMArHiTHOro TOJiB (€MHICHI a00 1HAYKTUBHI
MIEPEIIKOJIN).

I'anbBaHivHI MepemKkoaM MOXyTh HaaxoauTu B cxeMy Ell y ToMy Bumnanky, Koiu
BIH Ma€ 3arajbHi JJIs ACKIJIBKOX €JIEKTPONpHUiiMadiB MEpeXi >KUBJICHHS a00 3arajbHUN
MIPOBI/I.

3HIWKEHHS BIUIMBY TallbBaHIYHMX TIEPEIIKO 4Yepe3 MEpexKy IKUBJICHHS
JOCSTaeThCs HACTYITHUMU OCHOBHUMU 3axojiaMu: ycTaHoBKOIO R-L-C ¢uibTpiB y micti
npuenHands EIl ne enexTpomepexi; BUKOPUCTAHHSIM OKPEMHUX OJIOKIB JKUBIICHHS IS
npucTpoiB kepyBanHs EIl 3acTocyBaHHSM NPOBOAKKM 3 MaKCHMAIbHO MOJIHBOIO
BIJICTAHHIO MK TPOBOJIAMU CHUCTEMHU >KHUBJICHHs. [Ipu I1boMy Mepexi >KUBICHHS
JIOIIUTBHO BUKOHATU 3 MAKCUMAJILHO KOPOTKUX MPOBOJIIB BEITUKOTO MEPEPi3y.

3MeHIIIeHHsI  MepelmKoJ 32  PaxXyHOK [Ail  eJeKTPOCTATUYHMX i
€JIEKTPOMATrHITHHUX MOJIiB MOKe 31IiICHIOBATUCS KiJIbKOMA CIIOCO0aMM.

Hait6inpimn  fieBuit  cmoci® 3MEHIIEHHS IIbOIO0 BHUAY IMEPEelIKoJ Tepeadaydae,
PO3MilleHHsT OJIOKIB 1 MPUCTPOIB KepyBaHHs MeTajeBuX ((hepoMarHiTHUX) KopIlycax, a
BCboTO enekTpoodnannanus EI1 — B metaneBux madax. B pesynbrari 1boro mikijumai
30BHIIIHI TIOJII €KPAHYIOTHCS IIUMU METAJIEBUMH KOPIyCaMH 1 HE BHKJIMKAIOTH MOSBU
IIEPELIKO/I B €JIEKTpUYHUX Mepexax Ell.



J1o 11bOT0 X CIOCO0Y 3MEHILIEHHS 30BHIIIHIX MEPEIIKO ] BIIHOCUTHCS €KpaHyBaHHs
IIPOBOJIIB 1 KaOeJliB, pO3MIIIIEHHS iX B METaJIeBUX TpyOax abo KopoOax.

Jlexkuisg Ne 7

Tema: IlinBumenns excrutyaramiitnoi roroBHocTi EIT
Mera:

1 3po3ymitu moHATTS kKoedimieHT rotoBHOCTi EIl 1 koedimienta TexHIYHOTO
BuKopucTtanus Ell.

2 OnanyBaTH TEXHIYHI 3aXO0/U I MiABUIICHHS Koe(illieHTa TOTOBHOCTI.
3 3po3ymMiTH METOM OpraHi3ailii peMoHTy HecnpaBHOTo 010Ky EIN.

MeTtoau: cioBeCHUN

Ilaan:

1 Tlonstts koedimienT roroBHOCTI EIl 1 koedilieHTa TEXHIYHOTO BUKOPUCTAHHS
EIL

2 OCHOBHI TEXHIYHI 3aX0JI1 JUIsl MiABUIICHHS KOe(1l1€HTAa TOTOBHOCTI.
3 Meroau oprasizanii peMOHTY HecnipaBHOro 010Ky EIl.

MarepiajibHO-TeXHiYHe 3a0e3ne4yeHHsl Ta AMIaKTH4HI 3aco0u, T3H: koHCekT,
M1IPYIHUK

Jliteparypa:

1 T'onsbepr O.1., Xenemckas C.I1. Hage:xxHOCTb 35IeKTpUYeCKUX MamuH. MockBa:
N3parensckuit neHTp «Axagemus», 2010 r.
2 Mockanernko B.B. Onexrprueckuit mpuoa. Mocksa «Beicias mkosia,

1991 .

BucokoedextuBHe (yHKIIOHYBaHHS pPOOOYMX MAIIMH 1 MEXaHI3MIB MOXJIUBO
JUIIe MPU HaAIMHIA poOOTI €IeKTPONPUBOIIB iX BUKOHABUYMX OPraHiB, OCHOBU TaKoi
HaA1HOT poOOTH 3aKIIaAaI0THCS BXKE Ha CTalli MPOEKTyBaHHs 1 KOHCTpytoBaHHs EIl.

OpHak MakCMMallbHO BHCOKI MOKa3HUKM HafgiiHocTi EIl mie He rapaHTyloTh
BHUCOKY EKCIUTyaTalliliHy TOTOBHICTH 10 pOOOTH, IO MPUBOIATHCS B PyX MAIIUH 1
mexaHi3miB. Hanpukmnan, BinmoBu B EIl MOXyTh BHHUKATH PIIKO, aj€ BUMAararoTh
BEJIMKOTO 4Yacy s iX BUABJICHHS 1 JiKBifaiii abo, sK KaXyTh, BEJIMKOIO Yacy
BigHOBIEeHHs mpane3natHocti EIl. YV npomy BUmanky TexHoIOriuHe oOjaaHaHHS Oyze
3HAQUHUM Yac TMPOCTOIOBATH, WIO0 BHUKJIMYE EKOHOMIUHI 30UTKU. TakuM YHUHOM,

ekcruryaraiiiina rotoBHicTh EIl BuzHawaerhcsi mpuctocoBaHicTio EIl 10 BUsiBIEeHHS



HECIPAaBHOCTEH 1 BIAMOB. YCYHEHHS IX LUISIXOM PEMOHTIB 1 TEXHIYHOTO
00CITyroByBaHHSI.
KinekicHo ekcrutyarariiina rotoBHicCTh EIl BU3HauaeTbest KoedillieHT TOTOBHOCTI

K.:

K= 1o
T To+Ts
ne To - cepenHsi HampallloBaHHS Ha BIAMOBY, roj TB- cepeAHiil 4yac BIAHOBIICHHS
(cepemHsi TPUBATICTh BIJIMOBH), IO TPEICTABIISIE COOOK MaTeMaTUYHE OYIKyBaHHS
yacy BiAHOBIEHHS npane3aatHocti Ell, ron.
VYV npesxkux Bumagkax TroToBHICTh EIl OIiHIOETBCS KOEPILIEHTOM TEXHIYHOTO

BUKOpPHUCTAHHA KT n, BU3HAYAIOTHCA SK:

Tq

K = -
T (T + T+ Tosen)

ne ToOcn -- cymapHHii yac mpoCTOoiB 13-3a MIIaHOBOTO a00 MO3aIIaHOBOTO TEXHIYHOTO
ob6cnyroByBanHns EIL, ron.

Yum 6mmxue xkoedimient K 10 oguHuil, TuM Buille TexHiuHUM piBeHb Ell 1 TuM
edeKTUBHIIIE MOKe OYTH BUKOPUCTAHO TEXHOJIOTIYHE 00IaIHAHHSI.

JUiss  oTpuMaHHS BEIMKOrO Koe(dilieHTa TOTOBHOCTI CJiJi MaKCHUMAaJlbHO
CKOpPOUYBaTH 4ac BIJHOBJICHHS Ty Y 3araJbHOMY BHITQJIKy 1€l 4Yac CKJIQNa€TbCs 3
IHTEepBaJTy M)XK MOMEHTaMH BHHHKHEHHS BIIMOBHU 1 MoYaTKy peMOHTY T (TEpion
BUsIBJIEHHS BinMoBH) 1 yacy T, pemonty EIl (mepiomy mikBimamii BinMoBu). Taxum
YUHOM, CKOpOYEHHs uyacy 1T, BigHOBIeHHS mpane3gatHocti EIl BuzHawaeTbes
CKOpPOYEHHSIM TEpPMIHIB Ha BUSBJCHHsS 1 JiKBijaimio BigMoBu (HecrpaBHocTi EII).
Po3rnssHeMO TEXHIUHI 3aXO0JM, IO JO3BOJISIIOTH CKOPOTUTH 4Yac Ty, 1 TUM caMHUM
MiABUIIMTH KoedimienT roroBHOCcTI EII.

CKOpOYCHHS Yacy BHUSBICHHS BiAMOBH Tosy 3a0€311€Uy€THCS TOJIOBHUM YHHOM 32
paxyHOK BHKOPHCTAHHS CXEM KOHTPOJIO 3a poOoToro okpemux mpuctpoiB EIL. Ilpu
BUHUKHEHHI HECIPaBHOCTI ab0 BIAMOBU cXeMa KOHTpOJIIO 3abe3nedye 3BYKOBY 1
CBITJIOBY CHUTHaJi3allilo, a B aBapiiHMX CHUTyalllsX — 1 cropaioBanHsa 3axucty EIIL.
HaiinpocTimmmu QyHKITIIMA CXeM KOHTPOJIIO Ta CUTHAJI3AIII] €, HAPUKJIIA], CBITJIIOBA

CUTHAJI3aIlis MPO CTaH EJCKTPUYHUX amapaTiB CXeM YIPaBJiHHS €JIEKTPOIPUBO/IIB,



HasBHOCTI a00 BIACYTHOCTI Hampyru a0o CcTpyMy Ha BXOoJaXx 1 BHXOAax
eIeKTpOTeXHIYHUX npucTpoiB EIl.

P03BUTOK CX€M KOHTpPOJIIO MOB'SI3aHE 31 CTBOPEHHSAM JA1arHOCTYIOYMX MPUCTPOIB 3
BUKOpHUCTaHHAM B niepiry yepry EOM. IIupoki MOKIUBOCTI A1arHOCTYIOUMX MPUTIa/IiB
Ha 6a31 EOM Bu3HauaroThes iX 3/1aTHICTIO OTPUMYBATH, 3allaM'STOBYBAaTH, OOPOOIISITH 1
pO3MOAUIATH BeNuKi oOcsaru iH(opmarlii 3a KopoTkuii dac. Hampuknana, 3icTaBistoun
3a/aHl 1 CIpaBkH1 (MOTOYHI) 3HAYCHHSI eJIEKTPUYHUX curHamiB B mpuctposix EIl abo ix
OKpEMHUX €JIeMEHTaXx 1 By3/lax, CHCT€Ma JIarHOCTUKM 3/JaTHAa OLIHHUTU IX,
Mpale3aaTHICTh 1 BUAATH 1H(OPMAILIiIO PO MICIE 1 XapaKTep HECIIPABHOCTI.

EdexTuBHICTh 1111 CX€M KOHTPOJIO Ta JIarHOCTUKHU B 3HAYHINA Mipl BU3HAYAETHCS
CXEMOTEXHIYHUM 1 KOHCTPYKTHMBHMM BUKOHaHHsAM mpuctpoiB EIl. Skmo BoHH
noOy0BaH1 3a OJJOYHO-MOAYJIBHUM MPHUHIIMIIOM, MalOTh HEOOXIJIHY KUIBKICTh 3pYYHHX
KOHTPOJIbHUX TOYOK €JEKTPUYHMX JIAHIIOTIB 1 €JeMEHTIB CHUTHami3allii, TOW wvac
BUSIBJICHHS] HECIIPABHOTO OJIOKY a00 MPUCTPOIO ICTOTHO CKOPOUYYETHCS.

Bxinni no ckmany EIl mpuctpoi 3a cBOIM KOHCTPYKTHBHUM BHKOHAHHSIM €, SIK
MPaBUJIO, BIIHOBIIOIOYMMH a00, IHITUMHU CJIOBaMH, peMOHTY0uH MU. Yac pemoHTy Tp
npucTpoiB 1 OsokiB EIl BH3Ha4aeTbcsl TOJOBHUM YMHOM pPIBHEM Oprasizauii ciy»k0
PEMOHTY ¥ MaTepialbHO-TEXHIYHOTO TMIOCTAa4aHHS MIANPUEMCTBA. Y 3arajbHOMY
BUIMAJIKy PEMOHT OOJIaJHAHHS MOXKE 3J1MCHIOBATUCA BIJANOBIJHUM MEPCOHAIOM
IOUISTHKY, 11eXy a0o0 IEHTpaJi30BaHO B MEXax MiANpueMcTBa (00'enHaHHs) abo XK 3a
JIOTIOMOT'OX0 CTOPOHHBOI OpraHizallii (y ToMy YUCJIi 1 IpHU rapaHTItHOMY PEMOHT1).

Opranizanis peMOHTY HECHpPaBHOTO OJOKy MOKEe 3/1MCHIOBaTHCS 3a JBOMA
BapiaHTaMH. Y TEPIIOMY BHUIIAJKYy TICIS BUSBICHHS BIIMOBU HECHpPaBHUN OJIOK
peMoHTyeThes, a EIT 1 BiamoBigHe TEXHONOTIYHE 00JIaJHAHHS B 1€ Yac He MPaItor0Th
(mpoctororoth). [Ipu 3HAUHOMY Yacy peMOHTY Taka WOTO OpraHisailis MpHU3BOIUTH 10
BEJIMKUX €KOHOMIYHUX 30UTKIB.

[Ipu pgpyromy, [JOLIUIBHMIM BapiaHT opraHizaiii pPEMOHTHOI CcInyxOu B Ti
PO3MOPSIIKEHHI TOBUHEH 3HAXOJUTHUCS KOMIUIEKT 3allaCHUX eJieMeHTiB 1 0sokiB EIl. Y
poMy BuManaky mpu BigmoBi EIl dac #oro peMoOHTy BHU3HA4Yae€ThCsl TUIBKH 3aMIHOIO
HECIPAaBHOTO OJIOKY Ha 3alacHUi, 110 HE MPU3BOAUTH A0 TPUBAJIOTLO MPOCTOIO
yCTaTKyBaHHA. BuiyueHuil 31 cxeMH HECHpaBHHM OJIOK MiJAA€THCA PEMOHTY 1 4epes

,Z[CHKI/Iﬁ 4acC 3HOBY CTa€ CIIpaBHUM 1 BBOJUTLCA B UHMCJIO 3allaCHUX.



Sxmo EIl Mae N OMHOTUIHUX MpaILOI0YMX OJOKIB (€JI€MEHTIB, BY3JiB, IPUCTPOIB)
3 IHTEHCUBHICTIO BIIMOB A;, TO KIMOBIPHICTH BiJIcyTHOCTI npocToro EIl mpu HasBHOCTI B

3araci OJJHOTO 3aMacHOro OJIOKY 3 4aCOM PEMOHTY tpeM BU3Ha4YaeThCs 3a (POpMYIIOLO:

Jexuisa Ne 8

Tema: Excruryaramiiini ¢daktopu, Skl BIUIMBAIOTh Ha HAIIAHICTH EJIEKTPUUHHX
MaIlIiH

Mera:

1 3po3yMiTy MOHATTS eKCIUTyaTaliiiHl (hakTopu.

2 OnanyBaTH OCHOBHI €KCIUTyaTalliiiHi (akTopH, sKi BIUIMBAIOTh Ha HAAINMHICTH
EIL

MeTtoau: cIoBECHUN

Inan:
1 OcHoOBHI ekcrutyarailiiiti (paxkTopu.
2 BrimuB OCHOBHUX €KCIUTyaTaliiHuX QakTopiB Ha HamiiHICTh EIl.

MarepiajibHO-TeXHiYHe 3a0e3ne4yeHHs Ta AMIaKTHYHI 3aco0u, T3H: xoHCnekT,
M IPYIHUK

Jlireparypa:

1 Tonbbepr O.[., Xenemckas C.I1. Hage:xxHOCTb 37€KTpUYECKUX MalliH. MOCKBa:
N3parensckuit neHTp «Axagemus», 2010 r.
2 Mockanenko B.B. Dnexrpuueckuii mpuBoa. Mockpa «Beiciiast mkosia,

1991 r.

B mporeci ekcrutyaTariii Ha €IeKTpUYHI MallMHU BIUTMBAIOThH. TEIJIOBA €HEPrif,
eJIeKTpUYHA Harpyra, BiOpailii, Bosiora. EIeKTpoABUTYHHM, KpiM TOr0, CXMWJIbHI
KOMYTAallIMHAM [epeHanpyraM, IUHAMIYHMM 3yCHUIAM Tpu myckax (peBepcax).
Hapemiri, enekTpuyHi MalimHU MOKYTh TIPAIFOBATH B XIMIYHO arpeCMBHHUX a00 B 1HIIMX
HE3BUYANHUX CEPEIOBUILAX.

JloBruii dac BBakaad, a 0araro XTO BBaXKa€ JOTENEp. IO MaikKe €IUHUM
YUHHUKOM, III0 BIUIMBAa€ Ha HAMIMHICTH 130JISIl1 E€JIEKTPUYHUX MAIUH, € TEIJIOBE
crapinsg. [Ilo6 BcTaHOBUTH TEpMIH CIYXKOM €JIEKTPOI3OJALIINHUX Marepiais,
KOPHUCTYIOTBCSl «IPAaBHJIOM JECATH TPaaycCiBy, AK€ CBIQUUTH, LI0 PECypc 130JALil
3MEHIIYEThCSl BIBIYl TpH MiaBUIIeHHI poOodoi Temmepatrypu Ha 10 "C. Ha mpomy
MpaBWJIi 3aCHOBaHI 0araTo MPOMO3MIIi 1 PO3PaxyHKH, COPSAMOBaHI Ha IIiIBUILECHHS

HAAIMHOCTI enekTpuyHuX MamuH. OIHaK psAl MPHUKIAIIB €KCIUTyaTalii eJIeKTPUYHUX



MAaIIMH TEePEeKOHINBO MOKAa3ye, 110 TEIJIOTa X04Ya 1 OJMH 3 TOJOBHHUX, aje He €IUHUMN
YUHHUK, [0 BU3HAYAE HANIMHICTD €JIEKTPUYHUX MAIIHH.

Jlani HaBeJeHO pe3yJbTaTH ACSKUX JOCIHIKEHb 3 aCMHXPOHHUM JBUTYHAM, SIKI
MiATBEPIKYIOTh 1€ BUCHOBOK. [logaHuM psigy JOCTITKEHBb, CepelHE HaBAaHTAXCHHS
ACHHXPOHHUX JIBUTYHIB YHIBEPCAIbHUX METAJIOPI3AIbHUX BEpCTaTiB CTaHOBIATH 20%
HOMIHaNBbHOI. OHAK cepeaHid dac Oe3BIIMOBHOI POOOTH ENEKTPOJABHUIYHIB Ha LUX
BepcTaTax Ta IHIIMX BHKOHABYMX MeXaHi3Max (HaIpHWKIal, BEHTHIATOpAxX) IpH
HAMMEHIIIMX HAaBaHTAKCHHI MPHOJIM3HO OJHAKOBO (JTaXkKi HAa BEpCTaTax BOHO MCHIIIC
yepe3 burblry 4acTOTH MyCKiB).

KpiMm mocTaHoBKH crieliaIbHUX €KCIIEPUMEHTIB 1H(POPMAIIII0 PO BIUIUB OKPEMHUX
eKCIUTyaTaliiHuX (akTopiB MOXKHA TMOJIY4YUTh O€3MOocepeHhO 3a MareplajamMu
eKCIUTyaTallii. 3a JaHUMU TPO BIIMOBH aCHHXPOHHUX JBUTYHIB BCTAHOBJICHO, 30KpEMA,
mo Ha 4Yac Oe3BIIMOBHOI POOOTH EJIEKTPOJBUTYHIB ICTOTHO BILJIMBAE€ BOJIOTICTh
HABKOJIMIIIHHOTO CEPEIOBHIIIA.

B 13ondmiiinux Marepiaiiax BiOYBarOThCSl Mpollecu aacopOIii 1 copOIi BOJIOTH, IO
3HAYHO 3HIDKYE 1X EJIEKTPUYHY MIIHICTh. OCOOJIMBO ICTOTHO BIUIMB BOJIOTH TIpU
HEJOCTaTHIM mpomuTke. Bomora mnpoHWkae B TPOCTIp, HE3AMOBHEHE MPOCOUYNHUM
CKJIQZIOM, a 3BIATH ITU(yHIyE B MaKpo-1 MIKpOnmycToTH 13o0isiii.  HasBHICTH Bonoru
MOKE MPUBECTU 10 3HWKEHHS CTPOKY CIY>KOM 3MalleHHs MiAMIINMHIKOBIX BY3JIIB Ha
25% .

[le miaTBepaKye 1 aHANI3 BIAMOB €JIEKTPOJBUTYHIB MO MOpaM POKY: B3UMKY - 17,2%,
HaBecHi - 30.6%, BiiTky - 24.8%. Bocenu - 27,4%.

€ 1 iam mani. KoedimieHT Kopensmii MK dacoM O0€3BIAMOBHOI poOOTH
CJICKTPOJIBUTYHIB U TOAMHOIO X poOoTH mpoTir n00u ctanoBiTh 0,5 + 0,08 - noctatHbO
Bucokuil. [Tpu Manomy ydacy poOOTH mpoTsr AoOM BUNAAae poca Ha OOMOTIII, BOJIOTa
MIPOHUKAE B MIKPOTPIIIUHHU, IIIO CKOPOUYE Yac 0€3BIAMOBHOI poOOTH.

JlocuTh ICTOTHO BIUIMBAa€E Ha HAAIMHICTh €IEKTPOJABUTYHIB YacTOTa iX
BKitoueHHs. [Ipu yacTuHi BKIIFOUEHHS a00 peBepcax IIBHIIIEC PYHHYIOTHCS CemapaTopu
MIIITUITHAKIB, B OOMOTKaX BHUHUKAIOTh 3HAYHI JWHAMIYHI 3YCHJUISL BiJl ITyCKOBHX
CTPYMIB, a TaKOXX KOMYTalllifHi TIEPEHANPYTH, 10 JOCATAIOTh BEJIMKOI BeIM4YMHU. Bci
1€ 3HIKY€ HaJIMHICTD €JIeKTPOABUTYHIB.

Taomurg 8.1
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Tema: Hanmiitaicte Al

Mera:

1 3po3ymiTu npuzHavYeHHs HaliiMHOCTI AJl B TpOMUCIOBOCTI.
2 OmanyBaTy OCHOBHI BUIU BimMOB A/l.

3 O3HallOMUTHUCH 3 KPUBOIO PO3MOALTY YacTH BiAMOB AJl.

MeTtoau: clIOBECHUN

Inan:
1 Xapakrepuctuka BinimMoB AJl.
2 KpuBa po3mnofiny 4acTOTH BiJIMOB .

MarepiajibHO-TeXHiYHe 3a0e3ne4yeHHs Ta AMIaKTH4HI 3aco0u, T3H: koHCHeKT,
M IPYIHUK

Jliteparypa:

1 Tons6epr O./., Xenemckas C.I1. HanexxHOCTD 37eKTpUYeCKUX MalmH. MOCKBa:
N3narenbckuii ieHTp «Akaaemus», 2010 r.

2 Mockanenko B.B. DOnexrpuueckuii mpuBoa. MockBa «Beiciiast mkosa,
1991 1.

Tpudaszni acHHXpOHHI JABUTYHH €  HaWOILIBII ~ MAacoOBOK  MPOJYKIIIEIO
€JIEKTPOMAIIMHOOYIyBaHHSI MPOTEe I1X HaaiiHICTh HemocTaTHs. OCHOBHHUM BHUIOM
BIIMOBU €JICKTPOABUTYHIB € TIOIIKO/PKEHHS WOro OOMOTKM, Tak W0 JJs
€JIEKTPOJIBUTYHIB 3 BCHUITHOIO OOMOTKOIO BHMMAara€ IMOBHOI IMepeMOTyBaHHsS alo, K
OPUMHATO BBaXaTH, KalITaJbHOTO PEMOHTY. Y CEpelHbOMY MPOTATOM POKY

KamTAIBPHOTO PEMOHTY MiamaeThcsi Omm3bko 20% BCTAHOBJICHUX ACHMHXPOHHHUX



neuryHiB. [lo ramy3sXx mMpPOMHCIOBOCTI BiMOBA JBUTYHIB XapaKTEPU3YEThHCS
HACTymHUMHM [UdpaMu (3 KaliTaJIbHOTO PEMOHTY B pik): OyaiBHUIITBO - 50%,
ripunuoao0yBHa - 30%, mamuHoOyayBanHs - 20%, yopHa meTtanypris - 13%, xiMiuHa
- 0%. VY Toif Xe 4Yac BITYM3HSHI ACHHXPOHHI JBUTYHU EKCIOPTHOTO BUKOHAHHS
0€3B1IMOBHO MPAaIIOIOTh MPOTATOM TpHUBajioro yacy. lle MoscCHIOETBCS SKICTIO iX
BUTOTOBJICHHS 1 O1TBIII pETEILHUM KOHTPOJIEM BUPOOHHUIITBA.

HepocraTtHs HagiiiHICTh aCHHXPOHHUX JBUTYHIB 3aBIa€ Jep)kKaBl BEIHKOI
€KOHOMIYHOI KO 1. 30UTKH 00OYMOBJICHI HE TIILKY 3HAYHUMU BUTpPATaAMHU Ha PEMOHT,
AKl CcKiIamaroTh Omu3pko 80% BapTICTh PIYHOTO BUITYCKY €JICKTPOJBHTIYHIB, a M
BEJIMKUMH BTPATaMH BiJ] POCTOIO 00JIaIHAHb MPHU BiJIMOBAX €JIEKTPOBUTYHIB.

EnexTpuuni MamuHu MaioTh paja 3110HOCTEH, HE JO3BOJSIOTH Oe3mocepeaHbo
3aCTOCOBYBATH MpPHU JOCIIKEHHI iX HAJIHHOCTI METOJIU, JOCUTh MOBHO PO3p00JieHI
JUTSI IPUCTPOIB PaIIOCIEKTPOHIKH Ta aBTOMATHUKH.

TakumMu  O0COONMMBOCTAMH €. TIPUHIMIIOBA HEMOXIWBICTH PE3EpBYBaHHS
€JIEMEHTIB, BEJIMKA CKJIQJHICTh OKpPEMHUX BY3JIB (HANpuKiIad, OOMOTKH), CXEMHa HE
CKJIQJHICTh, HaBITh Yy TOPIBHSAHHI 3 HAWUMNPOCTIIIUMHU  PaaiOCIECKTPOHHUMU
MPUCTPOSIMU, BEJIMKUNA CTPOK CIYXOHM, HEBH3HAYEHICTh HABKOJUIIHIX YMOB 1
HOPMAJIbHUX PEXHUMIB poOOTH, OCOOJMBO JUIsl EJIEKTPOJBUTYHIB 3arajJibHOTO
3aCTOCYBaHHS.

Jlo momxomxkens A/l BigHOCATBHCS:

- ne(heKTH MpOeKTyBaHHS;

- HU3bKa SIKICTh MaTepiajiB 1 KOMIJIEKTYIOUMUX BUPOOIB;
- 1eeKTH TEXHOJIOT1l BUPOOHUIITBA;

- HETIPABUJIbHE 3aCTOCYBAHHS JIBUTYHIB.

HNedexTn npoextyBanusi. [Ipu nociijxkeHHI BIIMOB BHSBJIEHA IEBHA Tpymna
VIIKO/KeHb, 00yMoBIeHa jedeKkTamMu TMpoeKkTyBaHHA. Haifuactime 111 aedextu
MOB'A3aHl 3 3aWBUM MIJABUIICHHSAM BHKOPUCTAHHS AaKTUBHMX 1 KOHCTPYKLIMHHUX
MarepianiB. J[o AedeKTiB NpOEeKTYBaHHS HAJIEKATh:

- Bucoxwuii koedirieHT 3an1OBHEHHS T1a31B,;
- Manuii 3amac TEIUI0OCTIHKOCTI 13011 ;
- Manuii moBITpsiHUI 3a30p;

- HenoctaTHs sKOpCTKICTh KOHCTPYKIIT].



Bucokuii koediunieHT 3anoBHeHHs mna3ziB. OmgHUM 13 CrMOCOOIB IMiIBUINCHHS
BUKOPHUCTAHHS AKTUBHOI YAaCTUHM MAIllMHU € 30UIbIIeHHS Koedilli€eHTa 3arOBHEHHS
na3iB migmio. Lle gocsraeTbcsi 3acTOCYBaHHSM OLIbII TOHKOI 130/l (BUTKOBOH i

1a30BO1).

Jlexuig Ne 10
Tema: HaniifHicTh CHHXPOHHHMX MAaIlIlH

Mera:
1 3po3ymiTH IPUHIIMII Jii CHHXPOHHOI MaIliHH.
2 OCHOBHI MPUYHMHHU BiIMOB CHHXPOHHUX MaiuH (CM).

MeTtoau: cioBeCHUN

IMnan:
1 [MpuHIMNO A1 CHHXPOHHOI MaITUHHU.
2 [Tpuunnau BigMoB cuHXpoHHUX MaiuH (CM).

MarepiajibHO-TeXHiYHe 3a0e3ne4yeHHs Ta AMIaKTHYHI 3aco0u, T3H: xoHCnekT,
M1IPYIHUK

Jliteparypa:
1 Tons6epr O.[., Xenemckas C.I1. HagexxHOCTD 37eKTpUYECKUX MaluH. MOCKBa:
N3 narenbckuii ieHTp «Akanemus», 2010 r.

2 Mockanernko B.B. Onexrprueckuit mpuBoa. Mocksa «Beicias mkomia,
1991 1.

CHHXpOHHI MallMHU BUTOTOBIISIIOTH B JYyXKE€ IIMPOKOMY JI1ala3oHi MOTYKHOCTEH!
CHHXPOHHI MalllMHU MaJIOi TIOTYXKHOCTI (B TOMY YHMCIIi pEaKTHBHI) - MOTYXHicTio 70 100
KBT 1 Benuki MamumHU - TiApo- 1 TypOoreHeparopu - notyxHicTio Big 100 kBt go
NEKIJILKOX THCSY K1JI0BAaT.

[IpupoHo, 110 CTAaTUCTUKA XapAKTEPy 1 MPUYMH iX BIIMOB pi3Ha.

Ha BigMiHy BiJ OUTBIIOCTI ACHHXPOHHMX JABUTYHIB CHHXPOHHI MAIIMHU BEIUKOI
MOTY>KHOCT1 SIBJISIFOTH COOOI0 PEMOHTOBaHI BHpOOH. Y 3B'A3Ky 3 IIUM HaOyBaloTh
3HAQYEHHS Takl TOHSITTS SK PEMOHTONPHUAATHICTh, CEPENIHIM Yac BIJHOBJICHHS,
KOe(II[IEHT TOTOBHOCTI Ta 1HINI, SKAMU HE JOBOJMJIOCS KOPUCTYBAaTUCS MpHU
JOCIIKEHH] HAAIMHOCTI ACHHXPOHHUX JIBUTYHIB.

OcoO0MBICTIO YMOB €KCILTyaTallli CHHXPOHHUX MalllH, SIK KPYIHUX €IeKTPUIHUX
MAaIllMH B3arajii, € MepioJuyHl KamiTajdbHI Ta IUIAHOBO-TIONEPEKYBaJbHI PEMOHTHU 1
BUIIPOOYBAHHS B MPOILEC] SIKUX BUSBISETHCS MEBHE YHCIO PI3HUX MOIIKOMKEHb. Croau
BXOJSITh TaKi HECIPABHOCTI, SK 3HIDKEHA €JEKTPUYHA MIIHICTh 130JIA11i1, MOTMagaHHs
Macia Ha OOMOTKH, MOPYIICHHS KPIIJIEHb, OCTIa0JeHHs ONPECYBaHHS aKTUBHOI CTaji Ta



iH. CBO€YacHe YCYHEHHs TaKMX HECIPaBHOCTEH MIABUIIY€E HAAIMHICTh MAIlWH, TaK K
3MEHIIy€ HMOBIPHICTh B1IMOB aBapiiHOTO XapakTepy.

CratucTuyHl J1aHi CBiAYaTh MpPO Te, IO OJHIEID 3 OCHOBHUX IPUYUH BIIMOB
CUHXPOHHUX MAIIIMH € 3aBOJACHKI JAe(eKTH, MPUIOMY OCOOJIMBE 3HAYECHHS Ma€ SAKICTh
BUTOTOBJICHHA. YKCI0 aBapiifHUX BIIKIIOYEHb, BUKIUKAHUX Je(EeKTaMU BUTOTOBJICHHS
MallliH, 3Ha4yHO (IpuUONM3HO Yy 5 pasiB) Oiblle, HIK BHKIMKAHUX JAe(peKTamMu
KOHCTpyKIlii. IlpoTsirom mepiioro mepiogy po6oru (5-10 Tuc. rox) Mae wicie
IPUPOOITKY, KOJIM 3aMIHIOIOTHCS 1 PEMOHTYIOTBCS J€Tall, 110 BOJIOJIIOTH 3aBOJICBKUMHU
nedexramu. [TotiM HacTae mepioa HOpMAJILHOI €KCILTyaTaIllii.

TpuBamicTh SKOTO B 3BHUYAWHUX yMOBaxX CTaHOBUTH 15-20 pokiB. B kiHI 1bOTO
Mepioly TOYMHAETHCA TIIOCTYMOBE TOYACTINIAHHS BiJIMOB, TOB'S3aHE 13 3HOCOM 1
CTapIHHSM 130JISIIMHUX Ta 1HIIUX MaTepianis Ta €JIEMEHTIB KOHCTPYKIIII.

Po3risHeMo CTaTHCTUKY YIIKOH)KEHb CHUHXPOHHUX T€HEPaTOpIB MOTYXKHICTIO IO
100 kBT, mo BHUKOPHCTOBYIOTHCSI B PI3HMX yCTaHOBKAaX aBTOHOMHOTO JKHBIICHHS. 3a
CBOIMHM BJIACTUBOCTSIMH 1 TOKa3HHUKAaMHU HAAIMHOCTI IIi TE€HEpaTopu MaroTh Oararo
CHUTBHOTO SIK 3 BEJIUKUMH CHHXPOHHUMH MallMHaMH, TaK 1 3 AaCHHXPOHHUMHU
JIBUTYHAMH.

PosrnsHeMo mnuTaHHS, IO BU3HAYAIOTh HAJIMHICTH CHHXPOHHHUX T'€HEpPATOpiB
noTyxHicTio moHa 100 kBT: rigpo- 1 Typboreneparopis. BiaMoBu CHHXpOHHUX MalllliH
BHACJIIOK TMOIIKO/DKEHHS OOMOTKM cTaTopa BiAOYyBalOTbCs, SK MPaBWIIO, uepe3
CJIEKTPUYHOTO TPo0or0 130s1ii 0OMOTKH. OCHOBHAa yMOBa BHUHHUKHEHHS MPOOOIO
MOJISITa€ B HASIBHOCTI JUISHOK 3HMYKEHOIO €JIEKTPUYHOI MIITHOCTI B 130J1511i OOMOTKH.
Taki IUISHKA MOXYTh 3'SIBJISITUCS. BHACIHIJIOK Je€(EKTIB BUTOTOBJICHHS, MOIIKOJKEHb
IpU MOHTaXI OOMOTKM ab0 BHHHMKHYTH 1 Jlajl pO3BUBATHCA MpH €KCIUTyaraimii adbo
PEMOHTHHUX POOOTaXx.

[Ipontec moctymoBoro pyWHyBaHHS 130JIS11i MPUCKOPIOIOTH  KOHIIEHTpAIlli
HABAHTAXKEHb: MIJBUILECHI MEXaHIUHI 3yCWUIS NP MEepexigHuX IMpolecax, BiOparis,
NepeHanpyXeHHs, MEePEeBAHTAKEHHS No cTpyMy Ta 1H. [IpoTe mocBix ekcmutyatarii
MOKa3ye, 0 BHPIIIAJIbHE 3HAYCHHS Ma€ PO3MOJLI MO0 OOMOTII JIUISHOK 13 3HMKECHOIO
MIIHICTIO 1307141111, TakK SK AaMIUNTYyAd TPaKTHYHO MOXKJIUBHX KOHIIGHTpAIlIi
HAaBAHTAKEHb HEJIOCTATHI JIJIsl TPOOOI0 JOOPOSKICHOT HEYIIKOKEHOO 13011111

Cepen nedekTiB, MO JONMYyCKAIOTHCS IMPH BUTOTOBIICHHI OOMOTKH, CIIJ 3rajgaTv
MOTPAIJITHHA Ha TOBEPXHIO 130JA111i (pepOMarHiTHUX YaCTHHOK, BIOparlisi SKuX B
Mar"HiTHOMy IOJII TPHU3BOAUTH JI0 IOCTYIIOBOTO PYHHYBaHHS 130Js1ii. AHaJIOTIYHI
ABUIIA BiIOYBalOThCS MpU CHaOKId ONpPEeccoBIl AKTUBHOI CTajl, KOJM 130Js11s
pPYHHYETBCS B pe3yJibTaTl YTBOPEHHS Bisia 1 BiOpallii JIMCTIB cTaji B 3yOlIeBY 30H1, IO
TaKoXX CTAaHOBUTH HeOe3meKky s 130iisiiii. HemoctatHbo HafiliHe KPITJICHHS JIOOOBUX
YaCTHH OOMOTKHM CTBOPIOE YMOBH [IJIsl MOIIKOJKEHB 130JIAII11 MepeBakKHO O1JIs1 BUXOY
CTPWXHIB 3 T1a31B.

HenocratHbo HamiiHUMM € 1 KOHCTPYKLIi KpIIUIEHHS JIOOOBUX YaCTHH,
3aCTOCOBYBaHI B TigporeHeparopax (IIMWIbKK, OaHIaxKi).

Bcei i nedextn MaroTh Miclie 1 B HOBUX MalllMHAX, ajie Yallli PO3BUBAIOTHCS MPU
eKCIUTyaTallii Ta BUKOHAHHI peMOHTHUX poOiT. [Ipu BuKOpHCTaHHI TEPMOPEAKTUBHOI
13051511111 po30yXaHHS HE B1IOYBA€ThCA, TOMY KPIIJIEHHS! CTPIHIKHIB 3 TAKOIO 130JIALIIEI0 B
na3zax MOXe MOCiIa0II0BaTUCS B TIPOIeci poOOTH MAIIUHHU.

JIo60B1 yacCTMHM OOMOTOK CTAaTOpa BEJIMKUX MAalIUH MiJJAI0ThCS HAWOLIBIIINA
HeOe3mell MpHu MepexiHUX Mpolecax, M0 CYMPOBOMKYIOTHCS BEIUKHUMH CTPYMaMH:



KOPOTKHX 3aMUKAaHHAX 1 HECHHXPOHHHMX BKJIIOYEHUX JUII TeHepaTopiB, MycKax i
peBepcax Al IBUTYHIB.

Enexrpomunamiuni 3ycuiuiss 1 BiOpalii BHUKJIMKAIOTHh OCJIa0JEHHS KpIIJICHb,
NOPYIICHHS TEPMETUYHOCT] BOJISTHOIO TPAKTY B MAlIMHAX 3 BOASHUM OXOJIO/KCHHSIM Ta
HII YIIKOJDKEHHs. Ycaaka 130JiA1ii, paaiadbHa BiOpallis CTPWKHIB 1 TaHTEHIIaIbHA
BiOpaIlist 3yO1iB pu poOOTI MAIIMHU 3HIKYIOTh IIUIbHICTh 3aKJIIHOBKI Ma3iB. OCKUIbKU
JOBXKWHA JIISHKHA CTPHXKHS 3 OCJA0JICHUM KPIIUICHHSAM MOXE€ OYTH pPI3HOIO, TO
MOXJIMBE BUHUKHEHHS pPE30HAHCHHMX sBuI. KpiMm TOoro, BiOpaliisi BHKJIWKAE BTOMHI
MOIIKOKEHHS MiJIl €JIEMEHTApHUX IPOBITHUKIB 1 cTUpaHHs 130Jsmii. Hanpuknan, Ha
ACSIKUX BITYM3HSHUX TypOoreHeparopax mnoryxHictio 200 1 300 MBT manu wmicie
MOJIOMKM €JIEMEHTApHUX MPOBIIHUKIB TOOMM3y TPaHCHO3iMiliHux TMEPEXOIiB, IO
MIPUBOIWIIN JIO aBapIMHKX MONIKOKEHb KOPITYCHOT 130JIA1I11 .

[TonaganHs mMacima Ha OOMOTKY CTBOPHUTH YMOBH JJII BUHHKHEHHS MOBEPXHEBUX
pPO3psAIB Ta IHIIUX SIBHIL, HEOE3NMEUHMX IS 130J01i. ICHYI0Ul CUCTEMH YIIUIBHEHb 1
MAacCJIOCIICKTPOIIOCTaYaHH HE BUKIIIOYAIOTh MOXJIMBOCTI MPOHUKHEHHS Macja 1 WOro
napiB BCepeauHy MamuHu. Bimomi BuUmaaku mpoOOoi0 130JiAllii CTaTOPHUX OOMOTOK
BEJIMKHUX TypOOTeHepaTOpiB B pe3yJIbTaTi MONaJaHHs Macjia Ha MOBEPXHIO OOMOTKH.

Hait6ipmr TunmoBuM JaedeKToM aKTUBHOI CcTajll € ociabieHHs 1i OnpecyBaHHs.

[TomkomKeHHST POTOPIB CHUHXPOHHMX MAIIMH BiIOYBAaIOThCA pijlle, ajie Mpu
[[bOMY TPU3BOAATH 10 OUTbII iCTOTHUM aBapiil. [Ipuyomy HacHiAKKM TUM Bakdye, HIXK
BEJIMKHM 3aI1acoM KIHeTUYHOI eHeprii BOJIOAIE pOTOP TypOOreHeparopa.

[TommpeHo HECTPaBHICTIO € 3HIKEHHS OMOpY 130JIAI1i JIaHIIoTa pOTOpa depes
3a0pyaHEHHS CTpyMoImiaBoay (i OOMOTKH) MaciioM 1 BYTUIBHMM THJIOM. Y BEIHUKHX
TypOoreHeparopax 3 O0e3mocepeHIM BOJHEBHM OXOJOKEHHSIM OOMOTKH pOTOpa
MOPYILICHHS 130J1s111i BUHMKA€ BHACIHIJIOK TOMNaJaHHS BCEPEAMHY OOMOTKH BOJIOTH,
4acTOK Metaiy, ipxi. CTOpOHHI YaCTUHKU 1 OpyJ MOXYTb CTaTH HE JMIIE MPUYUHOIO
3HMO)KEHHSI PIBHS 130JI51L11, ajleé ¥ BUKJIMKATH 3aMUKAaHHS BUTKIB OOMOTKH MIX COOOIO 1
Ha KOPITYyC.

HaiiGiabp11 mommpeHor HeCTIPaBHICTIO MiAMIUITHUKIB € BUTIKaHHS Macia. Macyo 3
MIIITUITHUKIB MOYKE 3aCMOKTYBATHUCS BCEPEAMHY MAIIIMHU 1 MOTPAIUIATA HA OOMOTKY. Y
TypOOTeHepaTopax 3 BOJHEBUM OXOJOKEHHSM BCEPEANHY MAIIMHU TOTPAILISE TaAKOX
Macio 3 YyHIUlbHeHb. [HOMI crmocTepiraeTbcsi MPOHMKHEHHS B MAaIlMHY Macjia B
TyMaHHOMy CTaHi.

Bopothba 3 MpoHUKHEHHSAM Macjia B MaIllIMHY BEJETHCS JBOMA IIJISXaMU: 3 OJTHOTO
00Ky, HEOOX1HO 3amoOIrTH BUTIKAHHIO Macjia 3 MANIUIHUKIB, 3 IHIIOTO -
MEPEIIKOIUTA TIOTPAIUITHHIO HOTO BCEpeIWHY MAamWHH. /{71 1bOro TMOBHHHI OYyTH
HaJIe)KHUM YMHOM B1JIperyJibOBaHi Mojiaya 1 3JIMB Maclia, IOBUHHI OyTH CIIpaBHi 1 100pe
MpUTHAaHI JaOIpUHTOBI YUIUIBHEHHS, IS BUXOAY MACISHHUX IapiB PEKOMEHAYETHCS
nepeadayaTu BIIBOASUY TPYOKY.

Haniiinicte poOOTHM MamuHM, ii TEPMIH CHy*XOM 1 MDKPEMOHTHUW TMepion
eKCIUTyaTallii B 3HaYHIM Mipl 3ajiekaTh Bia ii BiOpamiiiHux moka3HukiB. [ligBuileHa
BiOpaIlis CBITYUTH MPO HASBHICTH HEIOJIKIB KOHCTPYKINi, /Me(EeKTIB BUTOTOBICHHS
MaluHy 1 ii 30ipKH, a TaKoX MPO BUHUKHEHHS MOIIKOMKEHb. 3 1HIIOro OOKy, cama
BiOpallis € HKepeoM CepHO3HUX MOIIKOKEHb Ta aBapiil.

Jlexmiag Ne 11



Tema: YpaxyBaHHsS BUMOT 10 Ha{IHHOCTI MPH NMPOEKTyBaHHI AJ]
Mera:

1 O3HaIOMUTUCH 3 OCHOBHUMH BUMOTaMH 110 HaAiiHOCTI st A/].
2 3po3ymiTu OyA0BY MOJEINI MI>KBUTKOBOT 130151117 OOMOTKH.

MeTtoau: cioBeCHUN

Inan:
1 OcHOBHI BUMOTH IO HAJIIMHOCTI IpH MpoeKTyBaHH1 A/l
2 bynoBa moeni Mi>KBUTKOBOT 130JIA1111 OOMOTKH.

MarepianbHo-TexHiYHe 3a0e3neYeHHs Ta AuAaKTH4HI 3aco0u, T3H: koHCcnekT,
MiIPYIHUK

Jlireparypa:

1 I'ons6epr O./1., Xenemckas C.I1. Hage:xxHOCTB 3rekTpruecKuX MamuH. MockBa:
N3parensckuit nentp «Axagemus», 2010 r.
2 Mockanernko B.B. Onexrprnueckuit mpuoa. Mocksa «Bpicias mkomia,

1991 1.

BukopucroByroun Mojenb HaaIMHOCTI MIXXKBUTKOBOI 130JI11ii OOMOTKH, MO>KHA
OLIIHUTH O0€3BIAMOBHICTE 00MOTKHM. ClniJ 3a3HAuYUTH, SKIO ACUHXPOHHUN JIBUTYH
MOXHa BB@)XAaTH PEMOHTYEThCS ~ BUPOOOM, TO HOro oOMOTKa - €JIEeMEHT He
peMoHTyeMuii. Tomy sl OIIHKKA HaAIAHOCTI OOMOTKM MO>KHAa KOPHUCTYBaTHUCS
MOKA3HUKOM HAaJAIHHOCTI - O€3BIIMOBHICTIO.

Mopenb HaaIHHOCTI MDKBUTKOBOI  130JIAIi1  JIO3BOJISIE  TPOCKTYBAIBHUKOBI
BU3HAYUTH MHMOBIPHICT 0€3BIAMOBHOI poOOTH OOMOTKM [JIi PI3HMX BapiaHTIB
po3paxyHKiB. [Ipy IbOMy IPOEKTYBAJILHUK MOKE BapirOBaTH JBOMA Ipymnamu (HakTopis,
10 BU3HAYAIOTh HA/IIMHICTH OOMOTKHU: CTATUCTUKAMU MTPOOUBHOI HAPYTH MI>KBUTKOBO1
13071511111 Ta KOHCTPYKI[I1 aKTUBHOI YACTUHU €JIEKTPOJBUTYHA.

CratucTuku TPOOMBHOT HANPYTH MIKBUTKOBOI 130JIAI111 3aJ€KaTh BiA MapKH 1
SKOCTI OOMOTYBaJIbHOTO JPOTH, MapkKu 1 MPOCOYYBAJIBHOTO JIaKy, KoedilieHTa
3aMOBHEHHS, TEXHOJOTIYHOTO TIpollecy OOMOTKM 1 TMpocoueHHsA. EnemenTamu
KOHCTPYKIli aKTHBHOI YaCTWHHU, IO BIUIMBAIOTh HA HAMIMHICTE OOMOTKH, €: YHCIIO
na3iB, YMCJIO MPOBIIHUKIB B a3y, cXxeMa 3'€JHaHb CeKIli B ¢a3i.

[Tpu momanpioMy 301nbLIEHHI KOedilieHTa Bapialii HAIIHHICTE MIXKBUTKOBOI
130141111 P13KO 3MEHIIIYETHCS, OCOOIMBO 31 301IBIIICHHSM Yncia BUTKIB. [1pu 301b11eHH1

koedimieHTa Bapiallii MPaKTUYHO HE B3HIDKYIOThCA HAAIWHICTH OOMOTKH, ajie 3i



301IBIIEHHSAM YHCIIa BUTKIB HAJIHHICTh 3MEHIIYyeThCsl. HagiiiHICTh OOMOTKH 3aJIEKHUTh
HE TIIBKM BIJ CEpeAHIX 3HAuYeHb NPOOMBHUX HANPYTr 130JA1ii OOMOTYBaJIbHHUX
IIPOBOJIIB, TUNIBKH MPOCOYYBAJIBHUX JIAKIB Ta 1HIIMX I30JIAIIMHUX MaTepiaiiB, a Tak

camo BiJl KoediIieHTIB Bapiallii MpoOOWBHUX HATPYT.

Jlexkmisa Ne 12

Tema: 3abe3neueHHs HAAIMHOCTI €IEKTPUYHUX MAIIKH B MPOLIEC] BUPOOHUIITBA

Mera:

1 OnanyBaTu cxemMy TEXHOJIOTIYHOTO MPoliecy OOMOTKH CTaTopa.

2 JlaTu OIIIHKY BIUIMBY MpOIleCYy OOMOTKOBO-130JIIOI0YMX POOIT Ha HaAINMHICTH
OOMOTKH.

3 JlaTtu OLIHKY BX1JHOTO KOHTPOJIIO 0OMOTKOBHX IMPOBOJIIB.

MeToau: CIIOBECHUI
ILnan:
1 Cxema TeXHOJIOTTYHOTO MPOIeCy OOMOTKH CTaTopa.
2 BrimuB niporiecy 00MOTKOBO-130JII0I0YUX POOIT Ha HAIHHICTH OOMOTKH.
3 BximHMi1 KOHTPOJIH OOMOTKOBUX IPOBOIIB.

MarepiajibHO-TeXHiYHe 3a0e3neueHHs] Ta JuAaAKTH4Hi 3acoou, T3H:
KOHCIIEKT, MiIPyYHUK

Jliteparypa:

1 T'onsbepr O. /1., Xenemckast C.I1. HagesxxHoCTh 2nekTpuyeckux MamuH. MockBa:
N3 narensckuit neHTp «Akanemus», 2010 r.

2 Mockanenko B.B. Dnexrpuueckuit mpuBoa. MockBa « Beicias mkomnay,
1991 r.

Haiibinpim cxusibHa 10 MOIIKOJKEHb CTaTOpHA OOMOTKa ABUTYHIB. [l OIIHKHK
BIUTMBY TEXHOJIOTIYHOTO TMPOIECY OOMOTOYHO-130JIFOBAIbHUX POOIT HA HAIIHHICTH
O0OMOTKH TIpOaHaJII3yeMO HAHOUIBIIT MOMMPEHUI Ha €IEKTPOMAITMHOOYIIBHUX 3aBOJIaX
TEXHOJOTYHUN mporec. Ha pucyHKy JaHa cxema TEXHOJIOTTYHOTO Mpouecy 0OMOTKHU
cTatropa.

VY enexTpoaBUryHax moTykHIcTIO 10 10 kBT BUp0OJISIOTH 0OMOTOYHO - 130/110K0YI
poOOTH B MaKeTi cTaTopa /0 3alpPEecOBYBAHHS WOro B cTaHuHy . [licist HaMOTyBaHHs
MaKeTH K1JIbKa pa3iB MPOCOUYYIOTh JaKOM, CYIIATh 1 MOTIM 3allpecCOBYIOT B CTaHUHY . L1
omepariii BUMararoTh 0araTopa3oBOi TPAHCIOPTYBAHHS OOMOTAHOTO TAKETy CTITOPA;
KWW JI0 3aIIPECOBYBAHHS MOTO B CTAHWHY OCOOJIMBO CXHJIBHUM J0O TOMIKOXKEHB . JIJis
3MEHILIEHHS TMOIIKO/PKEHHS OOMOTKM MOTPIOHO HaMOTYBaHHS MAaKeTiB POOUTH Ha
KoHBeepax . OcobmmBo 100pe cede 3apeKOMEHYBAII MTPOCOYYBATbHI KOHBEEPH.

Ha nux koHBeepax poOUTHCS MPOCOYYBAHHS , CYUIIHHS , a TaKOX IPOMIKHA



TPAHCTIOPTYBAaHHSI OOMOTAHUX MAKETIB CTATOPA.

Jlist TpaHCOpPTYBaHHS OOMOTAaHUX TMAaKETIB CTaTopa Ha IHIIMX TEXHOJOTIYHUX
omepauisx, HalpuKiIaJ Ha ONepalii 3alpecoBYBaHHS TaKeTy B CTAaHHHY,
3aCTOCOBYETHCS KOHTelHepH. MOXIIMBICTh YIIKOJKEHHS JJ0O0BOT YaCTUHU OOMOTKH
cTaTopa IpH 3alpecoBYBaHHI MMakeTa 3 OOMOTKOIO B CTAHWHY MOKHA 1CTOTHO 3HU3UTHU
3a paXyHOK BHUKOPHCTaHHS JUIi 1€l MeTU cmeuliajibHOro mpeca. /[ns 3abe3nedeHHs
HAJIMHOCTI EeNeKTPUYHUX MAIIUH B MPOLECI BUPOOHUITBA BAXJIHMBY POJb BIIITpae
BXIJHUIM KOHTPOJb OOMOTYBAJIbHUX MPOBOMIB, TaK AK BiJ iX SKOCTI Oarato B 4omy
3aNeXUTh HAAIMHICTE OOMOTKH. BHUXITHUMH JaHUMH € BIJOMOCTI MPO ACPEKTHICTH
IPOBOJIB 3 €MaJIbOBaHOI 130JisIlii. ToMy Ha psai 3aBOJIB OpraHi30BaHUM BXI1THUN
KOHTPOJIb OOMOTYBaJIbHUX MPOBOJIIB JIJI1 BU3HAYCHHS P1BHA TaK 3BaHOI Je(DEKTUBHOCTI.

JIisi mpaBWJIBHOTO BHU3HAYEHHS JEPEKTHOCTI MPOBOJIB Ha CTajii BXIJHOTO
KOHTPOJIIO TOBHHHA OyTH JOTpMMaHa II€BHA METOAMKa BinOOpYy 3paskiB s
BUNPOOYBaHb. 3 TOCTYNUBIIMX Ha EJIEKTPOMAIMHOOYAIBHUN 3aBOJ  MapTii
0OMOTYyBaJIbHUX MPOBOJAIB MOBMHHO OyTH BiaiOpano 10% Big maprtii (ajie HE MEHIe
I'ATA KOTYILIOK 1 KOXHOI MapTii). 3 KOXKHOI 00paHoi KOTYIIKU BIAMOTYeThCs 20 ... 25 M
[Ipuznauenoro st BUunipoOyBanb. BiniOpani 1ist BUmpoOyBaHb MPOBOJIA PO3PI3al0Th HA
3pa3ku 3aBIOoBKKHA 350 ... 400 MM, BUNPAMIIAIOTH 1 IEPEMINIYIOTh: IJisi BUIIPOOYBaHb
B110MpatoTh 01au3bko 250 mt. CrepikeHb, NPU3HAYCHUN AJI1 HAKpYy4yBaHHS Ma HbOTO
3pa3Ka MpOBOJA BUKOHYEThCS 3 MeTany. BunpoOyBaHHS mpoBoAa MPOBOIATH Y JIPOOL.
Hiamerp npo0i 1-2 mMM. [lpo0’r0 3amoBHIOETHCS BIANOBIAHMA mnpucTpil. s
NpOBEJCHHS BHUMNPOOYBaHb BUTOTOBISIOTH 3pa3Kd, IO MPEICTaBISAIOTH COOOI0
CTPWXKEHb 3 HAKpPYYEHHMH Ha HHOTO MPOBOAOM. J[OBXKMHA CTEpXKHS 3 HAKPYYCHUUM
MPOBOJIOM CTaHOBHUTH MpuOmm3Ho 200 MMm. 3pa3ku MOMIMAIOTH y TPUCTPIN s
BUNPOOYBAaHHS TMpOBOJa B Jpo0I TakKMM YUHOM, MO0 Jpi0d MOBHICTIO 3aKpuBaja
BUNPOOYBAaHMI 3pa30K.

BunpoOyBaHHsi 3pa3kiB MPOBOIATh Ha BHCOKOBOJBTHINA ycTaHoBii. [limiiom
HaIpyru Opu BUNPOOYBaHHI MPOBOJIUTHCA 1O 3HaueHHA” KB, flke Bu3HauaeTbcsa 3a
dhopmyiioro:

U, =U,+ 30,

Cepenne 3HaueHHs! TPOOMBHOI HaNpyru KB, mpoOuBaroyoro 3paska, po3paxoByeThCA 3a
dbopmyIoro:
U, = 0,445+ 0,165d
Cepenne KBaJipaTUUHE BIAXUJICHHS TPOOMBHOT Hanpyru KB 3HaxosTh 3a popmyiioro:
7,=0,14+0,18d

JlepeKTHICTH 130714111 eMaTbOBaHOTO MPOBOY BU3HAYAETHCA 32 (HOPMYIIOIO:

(1T
A= n(z N)

71 Ny~ YUCIIO 3pa3KiB, sAKi mpoomuTi Hanpyrowo U < U, miT;



N —3arajgpHe 4nCIo 3pa3KiB, IIT.;
L — noBxwuHa 3pa3ka, sika BUpoOyeThest, MM. [IpubausHo 200 mm.

OTprMaHe 3HA4YEHHsI MOPIBHIOETHCS 3 WOro JONYCTUMUM 3HauyeHHs. [Jomyctume
3HaYeHHS MOXE OyTH BH3HAYEHO BUXOMSYM 3 BUMOT 0€3BIIMOBHOI poOOTH OOMOTKHU

BIJIMOBIAHO JI0 BUMOT CTaHJApPTy a00 TEXHIYHUX YMOB.

Jlexuig Ne 13

Tema: 3aranbHi nosokeHHs. TepMiHM Ta BUSHAYCHHS

Mera:

1 3po3ymiTH HOHATTS OIIHKA MPU MPOBEICHHS BUIIPOOYBaHb CICKTPUYHNUX MAIIIUH
Ha HaIIHAHICTD.

2 OrmanyBaT OCHOBHI Pi3HOBHUIH OIIHOK.

3 3p0O3yMITH PI13HOBHIA BUNIPOOYBAHb.

MeTtoau: clioBECHUN

Inan:
1 Owinka, K MOKa3HUK HAIMHOCTI €IEKTPUYHUX MAIIMH NpU BUIIPOOYBaHHI iX Ha
HaJIIAHICTb.
2 Pi3HOBH]IU OLIIHOK.
3 PizHOBUIM BUTIPOOYBaHb.

MarepiajibHO-TeXHiYHe 3a0e3neuyeHHs Ta AMAaKTH4HI 3aco0u, T3H: KoHCHEeKT,
M1 IPYIHUK

Jliteparypa:
1 Tons6epr O. 1., Xenemckas C.I1. HagexxHOCTD 37€KTpUYECKUX MaluH. MOCKBa:
N3narenbckuii ieHTp «Akanemus», 2010 r.

2 Mockanenko B.B. Onexrpuueckuii mpuBoa. Mockpa «Beiciiast mkosa,
1991 1.

JIns BH3HAYEHHS TOKA3HUKIB HAIIMHOCTI EJIICKTPUYHUX MAIIUH IMPOBOAATH iX
BUNPOOYBaHHS Ha HaAIMHICTh. OCKIIBKM Il TIOKA3HUKU € BUIAJKOBUMH BEJIMUYHMHAMH,
TO pe3yJbTaTH BUMPOOYBAaHHS HA HAJIWHICTh - TAKOX BUMAAKOBI moxaii. OTpuMaHni B
pe3ynbTaTi BUMPOOYBaHb YHCIIOBI XapaKTEPUCTHUKU BIIPI3HIIOTHCA BT (PaKTUIHUX
3Ha4YEeHb IIUX TTOKAa3HUKIB, TOMY iX Ha3UBaIOTh OI[IHKAMH.

Po3pi3HsAOTh TOYKOBI Ta IHTEpPBAJbHI OLIHKA. [IpM TOUKOBHUX OIIHKAX
HEOOX1THO 3HATH MEXI MOXJIMBUX IMOMMJIOK Ta iX HMOBIipHicTh. Ili mokazHuku

HA3UBaIOTh TOYHICTIO 1 JIOCTOBIPHICTIO TOYKOBUX OIIHOK.



Po3pi3HstoTh 1Ba BUAM BUIPOOYBaHb HAa HAAIMHICTh: O3HAYAJIbHI T4 KOHTPOJbHI.
O3HavanbH1 BUNPOOYBaHHS MPOBOATH ISl BCTAHOBJIEHHS BIAMOBITHOCTI (haKTUUYHUX
MOKa3HUKIB HAIMHOCTI BHMOTaMM CTaHJApTIiB abo TeXHIYHUX yMOB. KOHTpoJsbHI
BUIMIPOOYBaHHS TMPOBOAATH Ha BHOIpKaX B TMpOIECi MOTOYHOTO BHPOOHMIITBA
CJIEKTPUYHUX MAIMH 3 LU0 TMEPEeKOHATHUCS, [0 HEMUHYYl TE€XHOJOTIYHI BIAXUJICHHS
HE 3HM3WIM TOKAa3HUKMA HAIIHHOCTI MAIllMH 1 M0 I MOKa3HUKH MO KOJIUIIHBOMY
BIJINTOBIIaI0Th BUMOTAM CTAHJAPTIB 1 TEXHIYHUX YMOB.

[Ipu KOHTPOJIBHUX BUMNPOOYBAHHSX BUKOPHUCTOBYIOTh OJUH 3 TPHOX METOJIB:
OJTHOPa30BO1 BHOIPKH, TBOPA30BOi BUOIPKH, 1 TIOCIITOBHOTO aHATIZY. 3a pe3yiabTaTaMu
KOHTPOJIbHUX BUIPOOYBaHb BUPINIYIOTh MNPUAHATH BUNPOOyBaHy MapTiio abo
3a0pakyBatu ii. 3a MM MOKJIMBI JIBa BUJW TMOMUJIOK: TIOMUJIIKA TIEPIIOTO POy, KOJIU
Xopola mnapTisi OpakyeTbCs, 1 MOMWJIKA JApPYroro poay, KOJM IIOraHa MapTis

[IPUNMAETHCHL.

Jlekuis Ne 14

Tema: Excripec — meToauka Jijist KOHTPOIO HaaiiHOCTI AJ]
Meta: OmaHyBaTH €KCIIPeC-METOIUKY JJII KOHTPOJIIO HaaiiHocTi A/l

Metoau: cioBeCHUM

ILnan:
1 XapakTepucTuka eKcpec-MeTOAUKH sl KOHTPOIo HagiiHoCTi A/l.
2 OcHOBHI (GOpMYIH IJis1 PO3PAXYHKY 32 €KCIPEC-METOAUKOIO.

MarepianbHoO-TexXHIYHe 3a0e3ne4YeHHs Ta AMIaKTU4Hi 3acoou, T3H:
KOHCIIEKT, MiIPYyYHUK

Jliteparypa:

1 Tomsbepr O.[., Xenemckas C.II. HaaeXHOCTh 3JIEKTPUUECKHX MAIIIHH.
MockBa:M3narenbckuii neHTp «Akagemus», 2010 r.

2 Mockanenko B.B. Dnexrpuueckuit mpuBoa. MockBa « Briciias mkomnay,
1991 1.

JIisi acCHHXPOHHMX JABHUIYHIB 3arajbHONPOMMCIOBOTO 3aCTOCYBAaHHS 3 BHCOTOIO
ocerr obepTanHs 50-355MM BKIIOYHO, SIKUM Yy HOPMATHBHO-TEXHIYHIN JOKyMEHTAIIil
Hpe'sIBIAI0THCS BUMOTH 0 HAAIMHOCTI, IPU NMPOBEJCHHI KOHTPOJbHUX BUIPOOYBaHb
3aCTOCOBYIOTH €KCIPEC-METOAUKY.

[{s MeToamka MO3BOJISIE 3a TOMOMOTOI0 (hOPCOBAHMX BUMPOOYBaHb TPHOX(ha3zHUX



ACUHXPOHHUX [JBUTYHIB Ha HAJIIAHICTh BHUSBUTU TEXHOJOTIYHI Je(deKTH, M0
BU3HAUYAIOTh HAIPALIOBaHHS HA B1IMOBY.
dopcyeTbes MyCKH 1 piBeHb BiOpaiiii.

BunpoOyBaHHSM TiAIATalOTh aCHHXPOHHI JBUTYHHU, BUOpaHi 3 3arajbHOi mapTii
METOJIOM BHUIIAQJKOBOro BiIOOpY .(MeTonuKa MOIIMPIOETHCS HA JIBUTYHH IPALIOIOTH 3
gactoTol0 mycky He Oimpmie 100). Buximnumu manuMu Ui BUOOPY pPEXKUMY
¢dbopcoBaHMX KOHTPOJBHHX BHUIPOOYBaHb € YMOBH, fKI mepeadayeHi B TEXHIYHHX
yMmoBax. BunpoOyBanbHa Temmneparypa NpUHMaeThCs PIBHOIO I'PAHUYHO JIOIMYCTUMOKO
IUIA KJIaCy HarpiBOCTIMKOCTI CHUCTEMHM 130JISI(ii ABUTYHIB, 0OCSAT BHOIpKU MPHUIMAIOThH
piBHOIO 5.

t. =T,
Yucno myckiB 3a yac BUIPOOYBaHHS:
U, = U+t - k
Ve - YUCIIO MYCKIB B FOJIMHY MPH €KCILTyaTalii;
k - koedimieHt 30iapmeHHs myckiB. K=1,5.
[Tpu BumpoOyBaHi 4KCIIO0 MyCKiB B TOAUHY “roa nopiBHIOE 180.

3aranpHui 4ac BUNPOOYBaHHS 3 YpaxXyBaHHSAM MPUCKOPEHHS:

rn‘p:-::e: -
Ur:l.q

t =_=

TRECE 180

VY pa3i HarpiBaHHS MalllMH MPU BUIMPOOYBAHHSIX OUIBIIE JOMYCTUMOTO MOKIIUBE
3HIDKEHHS YaCTOTH IMyCKiB, 3 TUM 100 TeMIleparypa ABUTyHa Oyia HE BUIIE TPaHUIHO
JOMYCTUMOI JiJIsl KJlaca HarpiBOCTIMKOCTI (3 BIANOBIAHUM 30UIBLIEHHSM Yacy
BUTIPOOYBaHHS).

PiBensp BiOpallii NpuiMa€eThCs PIBHUM 5 MM / CEK JJIsl IBUTYHIB 3 BUCOTaMU OCei
oOeptanHsa 50 -112 mm 1 8 MM / cek - Al IBUTYHIB 3 BUCOTaMU oceil o0epranus 132-
355 mM. Y pasi BiAMOBH X04a O OJHOTO JBUTYHA Yac BUIPOOYBaHHS 30UIBIIYETHCS B
1,5 pasu. Ilpu noBTOpHIN BiAMOBI X04a O OJHOTO JBUT'yHa POOUTHCS BHCHOBOK, IO
BCA TapTisi [ABUTYHIB HE BIAMNOBIJA€ BCTAHOBJICHUM BUMOTraM. J[is KOHTpOIIO
TEMIEPATYp B OTBIP pUM-00JTa BCTAHOBIIIOETHCS TepMoanapart. SKIo oTBIp Hia pUM-
OonTa BiJICYyTHIH, TO U1 YCTAHOBKH T€pMoariapara Ha KOpPITyCl CBepUIUThCS OTBIp.

Jleknia Ne 15



Tema: [IlpaBuna ekcroryartamii €JIEKTPOABUTYHIB sl 3a0e3ledyeHHs  ix
PO3paxyHKOBOI HaJIIMHOCTI

Mera:

1 OnanyBaTu OCHOBHI (DaKTOpH, BIJ] SIKUX 3aJI€KUTh HAJIAHICTD €JIEKTPOJIBUTYHIB
NpU eKCILTyaTallii.

2 O3HallOMUTHUCH 3 PEMOHTHUM ITUKIJIOM €JIEKTPOJABUTYHA.

MeTtoau: cioBeCHUN

ILnan:
1 XapaxkTepucTuka OCHOBHUX (DaKTOpiB, BIA SKUX 3&JIEKUTh HAAIHHICTD

€JICKTPOJBUTYHIB IIPH €KCILTyaTallli.
2 XapaKkTepHuCTHKa PEMOHTHOTO LIUKIIY €JIEKTPOJIBUTYHIB.

MarepiajibHO-TeXHIYHe 3a0e3ne4yeHHs: Ta AuIaKTH4HI 3aco0u, T3H: KoHCHEeKT,
1 IPYIHUK

Jlireparypa:

1 Tons6epr O.[., Xenemckas C.I1. HanexxHOCTD 3eKTpUYecKuX MalmH. MocKBa:
N3narenbckuii ieHTp «Akanemus», 2010 r.
2 Mockanenko B.B. Dnexrpuueckuii mpuBoa. MockBa «Beiciiast mkosa,

1991 r.

HaniiiHicTh eNeKTpUYHMX MAallMH TpH eKCIUlyaTauli 3aJeXuTh Bl paay
¢dakTopiB. Excrutyarariiss moBuHHa OyTH OpraHi30BaHa TaKUM YMHOM , 1100 HAJIIMHICTh
MallliH, 3aKJaJieHa MpHU iX MPOEKTyBaHHI 1 3a0e3leyeHa MpHu iX BUTOTOBJIEHHI, Oyia
30epekeHa Tpu  ekcruryaramii. HeoOximHa, 3 TOYkKM 30py 3a0e3MeueHHS 3aJaHoi
HAJIWHOCTI, eKCIUTyaTaiisl 3aJeXUTh BIJl HACTyMHUX OCHOBHHX (aKTopiB:
MPaBUJILHOCTI BUOOPY Ta 3aCTOCYBAHHS €IEKTPUYHUX MAILWH, 3aXUCTI iX BiJl aBapIMHUX
pPeXKHUMIB Ta JIarHOCTUKM B  TPOLECI eKCIUTyaramii , HI0 J03BOJIAE€ BHU3HAYaTH
3aJTUIIKOBUI Pecypc MaIllMH Ta iX BY3JiB , a TAKOK CBOEYACHO MPOBOAWTHU TJIAHOBO-
MOTIEPEKYBATbHI PEMOHTH.

[Tin mpaBUJILHUM BUOOPHU €NEKTPUYHOI MAITUHU PO3YyMIiIOTh, Y pasi, KOJU MOBa
Wae Tpo eNeKTPOJBHUTYHAax, BIJMOBIIHICT, TMapaMeTpiB JIBUTYHA IapaMmeTpam
NPUBOJUMOTO MeXaHi3My. Mera MpaBWIBHOTO BUOOpY - 3a0e3NedyeHHs HaaliHOI
exkcrutyartaiii. [loBUHHO 3BepTaTu yBary Ha BUIMNOBIAHICTh CTYIEHIO 3aXHCTy 1
KJIIMAaTUYHOTO BUKOHAHHS MAalllMHU YMOBaM eKcIutyaTanii. HapaHTakeHHS He OBUHHA

MEPEeBUILYBATH HOMIHATIBHOI MOTYKHOCTI.



CrymneHi 3aXHUCTy €JIeKTPUYHUX MAIllMH Ta iX XapaKTepUCTUKU BCTAHOBIIOIOTH
[Ty6mikamis MEK 43-5 1 'OCT 14254-96. CrtyneHi 3axucTy IO3HAYalOThCS JIBOMaA
natuHchbkumu Jitepamu IP (International Protection) i nBoma rudpamu. Ilepma nudpa
O3Haya€ CTYIIHb 3aXUCTY MEPCOHANY BiJ IOTHKY 3 pyXOMUMH ab0 nepedyBarouu MU Mij
HAIPYror YaCTUHAMHU, a TAKOXK CTYIIHb 3aXHCTY BiJl MOTPAIUISIHHS BCEPEIUHY MAIIUHU
TBepauX CTOpoHHIX Til. (Tabm.7.1)

Hpyra nudpa B MO3HAYEHHI CTYIMEHI 3aXUCTY EJIEKTPUYHOI MAalIMHH TOKa3ye
CTYIIIHb 3aXHUCTY BiJl IPOHUKHEHHS BOJU BCEPEANHY MalIuHU (Tadu. 7.2).

B acHHXpOHHBIX JBUTYHAX 3arajbHOTO MPHU3HAYECHHS, BUKOPUCTOBYIOTH CTYIIHb
3axHCTy, SAKi MpeacTaBieHi B (Tadi. 7.3.)

Ilpu BHOOpI eeKTPUYHMX MAIIMH JJS BUKOHABYMX MEXaHI3MIB 3 MeETOI)
3a0e3meYeHHs] HEOOXiAHOI HAXIMHOCTI HeoOXiZHO NpPaBUJIBHO MmiAOMpaTH iX
Mo (pikalilo CTOCOBHO 3aNIPONOHOBAHUX MAKPOKJIIMATHYHIM PAOHAM.

VY no3HadeHHI e1eKTPUYHOI MAIIMHU HAIIPUKIHII BKa3aHi OyKBH, 110 MOKA3yIOTh
KIIIMaTuuHy Monaudikamiro. Tak, mo3HayeHHs Y BKa3ye, MO EJNEKTPUYHA MalllWHA
NpU3HAYCHA JIJISI POOOTH B CEPEIOBHIII 3 MOMIPHUM KiliMaToM, ro3HadeHHs Y XJI (XJI)
- B IOMIPHO XOJIOJHOMY (X0Ji0AHOMY) KiimMaTi, TB - B Bojoromy TpomidyHOMY KiIiMarTi,
TC - y cyxomy TpomiuHOMY KjiMati, M - B TIOMIPHO XOJIOAHOMY MOPCHKOMY KJIIMaTi,
TM - B TpONIYHOMY MOPCBHKOMY.

TakuM 4YWHOM, BIAMOBITHICTH KJIIMATHYHOI MOAMQIKAIil €JIEKTPUYHOT MAIIUHU
yMOBaM MAaKpOKJIIMAaTUYHOTO PAMOHY OyXKe Ba)JIMBa s 3a0€3MEUeHHsS] HaAiiHOCTI
MallMHA TpU eKCIuTyaTallii. 3a3HadeHa B CTaHAapTax 1 Karajorax HOMiHajJbHa
MOTYXKHICTh ~ €JIEKTPUYHOT ~MAIIMHU  BIAMOBIZAE TEMIEpaTypl  HABKOJUIIHBOTO
cepenoBuma 40 C 1 BuCOTI ycTaHOBKM ii Haj piBHeM Mops no 1000 m. Skmio
TeMrepaTypa HaBKOJUIIHbOro cepeaopuia Buiie 40 C abo BUCOTa YCTAaHOBKU MAaIllMHU
nepesuiye 1000 M, TO MOTYXHICTh MIOBUHHA OYTH 3HM)KEHA.

3a 4acTOTO MYCKIB MOAUISIOTHCS BC1 €JIEKTpoarperaTu Ha Tpy Tpymu:

- 3 HOPMAJILHOIO YaCTOTOIO MYCKIB,;
- 3 MiABUILIEHOIO YaCTOTOIO MYyCKIB;

- Yactumu ITyCKaMH.



JIJ1s KO’KHOT TpynH Ha MiACTaBl MPOBEACHUX BUMIPIOBAHb BCTAHOBJICH1 HAHOIBII
BIPOTiHI 3HAYEHHs Ta IHTEpBaJIM 3MIH 4acTOTH myckiB. L[i marepianum yBiMmnum 10
3raJJaHoOTo Tally3€BUM CTaHIAPT.

3a TPUBAJIICTIO MTyCKY €JIEKTpOoarperaT MoAuUISIOTbCS Ha 1Bl TPYIIH:
- 3 HOPMAJILHOIO TPUBAIICTIO MYCKY;
- 3aTSHKHUM ITyCKOM,;
3a piBHeM BiOpallii JO3BOJIWIM MiIPO3ALTUTH BC1 €IEKTpOarperaTy Ha TpU FPyIu:
- 31 3HWHKEHUM pIBHEM BiOpaliii;
- HOPMAaJIbHUM PIBHEM;
- TI1JIBUILICHUM.

[lepmmit 060B'sI3K0BUM i NUTIQYBATBHUX 1 JCSIKUX 1HIIMX METalo-00pOOHUX
BepcraTiB. HopmanbHuuiil piBeHb BiOpallii HOBUHHI MaTH BC1 €JIEKTpOArperaTH, 10 SIKHX
HE MPEeJ'SBISIOTHCS 0COOJIMBI BUMOTH 1moAo0 BiOparyi. [ligBumienuit piBenp BiOparrii
HEMHUHYYUM NI TaKUX arperartis, sIK IPecH, ApoOapKH 1 T.1I.

Jnst  30epexeHHs JOCSATHYTOTO pIBHS HAIIMHOCTI €IEKTPUYHHX MAIlIWH
HEOOXITHO JOTPUMYBATHCh TIEBHUX TNpaBWI ekciutyaramii. He momyckaeTtscs
eKCIUTyaTallisi JABUTYHIB 0€3 3aXHUCHOi amapaTypu. 3axXHWCHa amapaTypa IOBUHHA
3a0e3nevyyBaTy 3aXUCT JIBUTYHIB:

- Big KOpoTKUX 3aMUKaHb,
- [lepeBanTaXkeHHS (CUCTEMATUYHOTO 1 ITyCKOBOTO);
- HemoBHO(Da3uux pexumis.

Benuke 3HavyeHHs AN MPaBUIIBHOI EKCIUTyaTallii JBUTYHIB MA€ MOHTAaXK i
HNiAr0OTOBKA 10 MOHTaXy. /[0 MOHTaXy ABUTYHU MOBUHHI 3HAXOIUTHUCS B YUCTOMY 1
CyXoMy TIpUMIIIEHH], B aTMOc(epi SKOro HEe MOBHHHO MICTUTUCS KHCIIOTHUX Ta 1HIIMX
napiB, MIKIJJIMBO JIFOYUX Ha 130/s1110. [lepen MOHTaxkeMm, a TakoXX MICIsS TPUBATHX
MPOCTOIB HEOOX1THO BUMIPSATH OTIP 130JI1111 0OMOTOK METOMMETPOM.

Jlnst 30epexeHHss HaAlltHOCTI ACHHXPOHHUX JIBUTYHIB B IIPOLIECI €KCIUTyaTallii He
00XOIMMO CBOE€YACHO MPOBOAUTH iX TexHiuHe oOciayroByBanHs (TO-1 1 TO-2), a Takox
norounuii (IIP) i xamitameamit (KP) pemontn. TP mpoBoauThcs Tpu NOMIiYEHHX
BIIXWJIEHHSX PIBHSA IMIyMy 1 BiOpamii Ta 1HIIUX HecHpaBHOCTeW y nBuryHax. KP

BKJIIOUa€ B ce0e BCl poOOTH, MPOBEACHI IIPU MOTOYHOMY PEMOHTI 1 3aMiHy OOMOTKH.



CTpyKTypa peMOHTHOTO ITUKIIy IBUTYHIB, 110 TPAIIOIOTh B HOPMAJIBHUX YMOBAaxX
eKCIUTyaTallii HaBeJIeHo B Tabiu 7.4

[Tepioguunicth 1 umcio IIP 1 KP 3a3naueni B Tabmn. 7.4 , HOCAYU JTOBIIKOBUM
XapakTep, TaK sIK Il BUAN PEMOHTIB IOBUHHI TPOBOAUTUCSA MIPH MOPYIICHHI HOPMAIBHOT
po6oTH a00 BiIMOB JIBUTYHIB.

TpuBanmicTh pEeMOHTHOTO IMKIY JJIS IHIIMX YMOB €KCIUTyaTallii BU3HAYa€ThCS
HACTYITHUM YMHOM . 3aJI€KHO BIJI XapaKTepy eKCIUTyartallii JBUTYHIB 11 YMOBH MO>KHA
NOJUIMTA HAa YOTUPU TPYNH: JIErKa, HOpPMajbHA, >KOPCTKA, OCOOJIMBO >KOPCTKA.
XapakTepUCTUKH IUX TPYH Y 3aleKHOCTI BiJl PEXKHUMIB pOOOTH IBUTYHIB 1 YMOB
HaBKOJIMIITHBOTO CEpeIOBUIIIA HAaBEACHO B Ta0J .7.5

3a BIIOMHM JIaHMMH PO YMOBH €KCIUTyatarlii 1mo 1abi .7.5 ciij BU3HAYUTH 0
SAKO1 TPynu MOTPIOHO BIJAHECTH IBUTYH, MOTIM MO Ta0d.7.6 3HAWTU BIANOBIAHUI

NONPAaBOYHUN KOEQILIEHT K, .

Kpim Toro, TpuBajicTh peMOHTHOTO IIUKIIY TaKOX 3aJ€X BiJ 3MIHHOCTI pPOOOTH

JIBUTYHA. 3HAUEHHs KoedilieHTa K, HaBeJeHO B Ta0m. 7.7
3 ypaxyBaHHSM IMONPaBOYHHUX KOe(QIlieHTIB K K,, L0 BpPaxOBYIOTh YMOBH

eKCIUTyaTallii 1 3MiHHICTh pOOOTH JBUTYHA, 3HAXOATh MOMPABOYHUN KOE(DILIEHT:
K=K, K,
[TepeMHOXYIOUM 3HAYCHHS TPUBAJIOCTI PEMOHTHOTO ITMKITY, HABEJEHOIO B Ta0JI
7.4, na koediuieHT K MOXHA BHU3HAYUTH TPUBAIICTH PEMOHTHOTO LMKIY JJIs 1HIIMX

YMOB €KCILTyaTartii.

Jlexkuig Ne 16

Tema: 3axucT eNeKTPOABUTYHIB BiJ] aBapPITHUX PEKUMIB

Mera:

1 3po3ymiTu pU3HAUYEHHS anapariB 3aXUCTY.

2 O3HallOMUTHUCH 3 OCHOBHUMH TEXHOJOTITYHUMH BUMOTaMHU JIO anapaTiB 3aXHUCTYy.
3 O3HaOMUTHUCH 3 KIIacu(iKalli€ro armapaTiB 3aXUCTY.

MeTtoau: ci1oBeCHUN

IMnan:
1 [Ipu3HadyeHHs arapariB 3aXHCTY.
2 OCHOBHI TE€XHOJIOT1YH1 BUMOTH IO arapariB 3aXUCTY.
3 Knacudikariis anapaTiB 3aXUCTy:TIepeBaru Ta HEJIOIIKH.



MarepianbHo-TexHiYHe 3a0e3neYeHHs Ta AuAaKTH4HI 3aco0u, T3H: koHCcnekT,
MiIPYYHUK

Jlirepartypa:

1 I'ons6epr O. /1., Xenemckas C.I1. HagexxHOCTB 2iekTpruecKuX MamuH. Mockaa:
N3parensckuii neHTp «Axanemusi», 2010 r.

2 Mockanenko B.B. Dnexrpuueckuit mpuBoa. MockBa « Briciias mkonay,
1991 r.

OmuuM 3 HaWOLIBII JMIEBUX METOJIB IMIJABUINEHHS HATIMHOCTI €JIEKTPUYHUX
MalIMH TpH eKCIUTyartaiii € 3abe3nedeHHs iX e(pEeKTUBHUMH 3aco0amMHu 3aXHUCTy Bij
aBapiiHux pexumiB. 80-90% enekTpoABUTYHIB MOKHA OyJO 3aXUCTUTH BiJl BiJMOB,
akmo 0 BoHM Oynu O oOJiagHAHHI amapaTaMd 3axXUCTy 32 YMOBH CBO€YACHOTO
TEXHIYHOTO OOCITYyTrOBYBAaHHS I[UX arapaTiB.

ArmnapaTu 3axXycTy MpU3HAYCHI JJIA BIAKIIOYEHHS €JIEKTPOJIBUTYHIB BiJ MEpexki
npu aBapiiHuX pexxnMax. OIHaK SIKII0 Yepe3 0COOIMBOCTI TEXHOJIIOTIYHOTO MPOIIECY HE
MOKHa BIJKJIIOUUTH €JEKTPOABUTYHU BIJI MEpPEXl, TO amapar 3axUCTy BKIIOYAE
cur"amizaiito. [1{o6 nmpaBUiIbHO 3aXUCTUTH €IEKTPOABUTYH HEOOXITHO 3HATH MPUYHHU
iX B1JIMOBH.

[IpuyriHM OCHOBHUX aBapiHUX PEKUMIB II€:
O6pus dazu (OD) — 40-50%
3aranpmoBaHicTh potopa (3) — 20-25%
Texnonoriuni nepeBanTaxxerss (TIT) — 8-10%
3amwxkenns onopy i3ossmii (301) — 10-15%
[Topymenus oxonomxenus (I10) — 8-10%
AnapaTy 3aXMCTy MOKHA IiIPO3ALIUTH HA JIBi TPyNu.

Jlo mepuioi rpynu BIIHOCATHCS amapaTd MPOCTI MO CBOIM KOHCTPYKIIi, BOHH
KOPHUCTYIOThCS MOMMTOM Yepe3 BiIHOCHO HEBUCOKY BapTICTh , ajie HE TaI0Th MTOMITHOTO
3HM>KEHHSI aBapiiiHOCTI €IEKTPOABUTYHA B HACTIAOK OOMEXEHUX 3aXUCHUX (PYHKITIH.

Jo npyroi rpynu BiJHOCSATBCS CKJIQJHI amapatv 3aXUCTy, SKi BOJOMIIOTH
IIMPOKUMHU 3aXUCHUMH (DYHKIIISIMH, ajieé MaloTh HEAOJIKM — BHUCOKY BapTICTh 1

HEJIOCTATHIO HAIMHICTb.



OCHOBHI TeXHOJIOTiYHi BUMOTH 10 ANIAPATiB 3aXHCTY:
- BIAKJIIOYATH €JIEKTPOJABUTYHHU MPU CTPYMOBHUX 1 TEMIEPATYPHUX IMEPEBAHTANKEHHSX,
0 BUHHMKAIOTh TMPU 3aKJIMHIOBAHHS Bajly BHKOHABUOTO MEXaHI3MY, MEPEBUIICHHS
JOIYCTUMOTO HABAHTAKCHHS JIBUTYHA, HECHMETPIisl HAMpyr abo oOpuB ¢azum Mepexi,
BIJIXWJICHHSIX 200 KOJIMBAHHSX HANPYTU
OyTH TIEPENIKOIOCTIHKIMH 10 MEPEKEBHUX 1 PAiONEePEITKOI;
- HaJiHO MpaIfOBaTH B IHTEPBaJIl TEMIIEPATYyp HABKOJHUIIHBOTO cepenoBuina Bix - 50
10 + 70 C mpu BigHOCHI# Bojorocti (90 + 3)%;
- 3axHCHA XapaKTEPHCTHKA arapaTy 3axUCTy IOBHHHA CITIBIIAJIATH C TEIUIOBOIO
XapaKTEPUCTUKOIO 3aXUIIAEMOTO €JIEKTPOJABUTYHA;
- MaTU MiHIMaJbHY CHOXHUBUYY MOTYXKHICTh (3-5 BT), miHiMansHy macy 1 raGapuTHi
pO3MipH;
- MaTH MaKCUMaJIbHE YUCIIO PYHKIIINA 3aXUCTY 1 CAMOKOHTPOJIIO;
- MaTU MiHIMaJIbHUN Yac MOBEPHEHHSI B BUXI1JIHUM CTaH;
- MaTH TEPMIH CITy:KOU HE MEHIIIE TEPMIHY CITY>KOU €JIEKTPOJIBUTYHA.

Knacudikariro anmapartiB 3axucTy, SIKI BUKOPUCTOBYIOTHCS 3PYYHO POOHUTH TIO
napameTpy, 0 KOHTPOITIOETHCS JATIYMKOM aBapiiHUX PEKUMIB. 3a MM TapaMeTpoOM ix
MOKHa MIAPO3IIIMTH HAa HACTYIIHI: TEIJIOBl, CTPYMOBI, TeMIepaTypHi, (IIbTPOBI H
KOMO1HOBaHI.

B TtemmoBux amaparax 3axWCTy JaTYUK KOHTPOJIIOE KITBKICTh TETUIOTH, SKa
BUJILTUJIACH B HArpiBaJIbHUX €JIEMEHTAaX, BKJIIOYEHUX MOCIITOBHO 3 ¢azamMu poTopa, B
CTPYMOBHUX — 3HAU€HHS CHJIM CTPyMy B OOMOTIII CTaTopa, B TEMIEPATypPHUX —
TeMIiepaTypy oOMOTOK, B (DUIBTPOBUX — 3HAYECHHS CHJIM CTPyMY a00 HAMpPyTH MPSMOi,
3BOPOTHOI YW HYJIBOBOI IMOCHIJIOBHOCTI, B KOMOIHOBaHUX — JCKIJIbKAa MEepepaxOBaHHUX
BHUILIE TTAPaMETPIB.

B Ham wac 3HaxomsTh 3aCTOCYBAaHHS HACTyIHI OCHOBHI arapaTé 3axucTy:
npucTpoi st TemneparypHoro 3axucty YBT3-1, yYBT3-1M, temnosi pene TPH, PTJI,
PTT, TSA, TPII, aBroMatuuHi BUMHKA4l C TEIUIOBUM 1 €JIEKTPOMArHiTHUM
po3’ennyBauamu, ¢inpTpoBi 30VII-25, ®K3, PY/-05, EJI-10, E-511, pene obpuy
¢dazu POD-1, pene miniManbHOro ctpymy I9T-521, pene makcumanbHOro ctpymy OT-

522, xom6iHoBaH1 anapatu 3axucty ¥Y3-1A, LIEIT-5802.



Tennosi pene, ocobnuBo tuny PTJI 1 PTT mocuth mmpoko 3aCTOCOBYIOThCS AJIS
3aXMCTy JBUTYHIB BiJ aBapiiHUX pexumiB. BoHu 3a0e3nedyroTh  3axXHUCT
€JICKTPOJABUTYHIB BiJ TpHUBAJIMX IEpEBaHTAXEHb MNpHU cTpymax, ski Ha 15-20%
NEPEeBUILYIOTh HOMIHAJIBHUN, TpPU HecuMeTpii Hampyru 1 oOpuBi (a3 Mepexi
TpudazHoro 3MiHHOro crpymy. IlepeBaroto ix € Hu3bka BapTicTh. OHAK BOHM MAlOTh
HACTYITHI HEAOIKU:

- cTapiHHS O1MEeTaNivyHOI MJIACTUHU B MPOLIECI eKCIUTyaTallil;

- 3aJIe)KHICTh [TOPOTa CIPALFOBAHHS BiJ] TEMIIEPATypH HaBKOJHUIIHBOIO CEPEOBUILA;

- IHEPIIIHICTH CIIPAIfOBaHHS IPU BUHUKHEHHI aBapiiHOTO PEXUMY;

- HE pearyloTh Ha 3aTOPMOKEHHSI pOTOPa;

- HE pearyloTh Ha TOPYLIEHHS OXOJOKEHHSI €JIEKTPOABUIYHA, & TaKOXX 3HMKEHHS
OTIOpY 130JIA1111.

ABapiiiHi peXUMHU eeKTPOABUTYHIB (00pUB (pa3u, 3araibMOBaHICTh, HE3AMYCK 1
MEPEBAHTAXKEHHS) BUKJIMKAIOTh NEPErpiB OOMOTKHM CTAaTOPa, 1 SIKIIO HMPUCTPINA 3aXHUCTY
CJIIEKTPOJIBUTYHA HE CIpalioe BYAaCHO, TO OOMOTKa 3ropuTh. OTXKe, SKIIO
KOHTPOJIIOBAaTH TeMIEparypy OOMOTKM cTaTopa 1 Tpu HEOEe3NMeYHOMY HarpiBaHHI
€JIEKTPOABUTYH aBTOMATUYHO BIJAKJIIOUATH, TO BiH Oy/i€ 3aXMILEHUIN Bij BCIX OCHOBHUX
aBapiiHux pexuMiB. i1 1bOTO BUKOPUCTOBYIOTH BOYAOBAHUH TeMIepaTypHUii
3axucT (mpucrpinn YBT3).

HarpiBanHss OOMOTKM MOHA KOHTPOJIOBAaTH PI3HUMH TEMIIEPATypHUMHU
JaTYMKaMU, HAMpPHUKIAl TEPMOPE3UCTOpPaMH, B TOMY YMCIl IO3UCTOPAaMH, SKIIO iX
BCTAHOBUTU B OOMOTI cTaTopa. OCKUIbKM JaTYMKW TeMIlepaTypud BOYIOBYIOTh B
CTaTOPHI OOMOTKH, TO TAaKUW 3aXUCT €IEKTPOJBUTYHIB Ha3UBAaIOTh BOYAOBAHUM.

He3Bakaroun Ha 3a3HaueH1 mepeBaru BOYJOBAHOTO 3aXUCTY 1Ml BIACTUBHUI psia
ICTOTHMX HEJOJIIKIB, III0 0OMEXYIOTh ii 3aCTOCYBaHHS. 3aXUCT MO TeMIlepaTypl 0OMOTKH
cTaTopa € HENpPSIMUM , pearye He Ha MPUYHUHY , @ Ha HACI1I0K aBapiitHoro pexumy. [lpu
SBHUX aBapIHHUX pEXKUMaxX, TaKHX, K 3araJlbMyBaHHS pPOTOpa €JIEKTPOJBUTYHA abo
He3alyCKaHHI Moro Ha ABOX (a3ax, €JIEKTPOJBUTYH BiJipa3y HE BIIKIIOYAETHCS, a
3aJIUIIAETHCS B aBapIHHOMY PEXKHUMI 10 HEOE3MEUHOT 0 MeperpiBy 0OMOTKH CTaTopa, 110
BUKJIMKA€ 1HTEHCUBHE CTapiHHA 130JL1i, @ B JEJKUX BUIIAJKaX 3TOPSHHS CTaTOPHOI
0oOMOTKH ( TpH MiJBUIICHIN TeMnepaTypHOi iHepuii qaTurnka). OOMexye BUKOPUCTAHHS

B6y,Z[OBaHOFO TEMIICPATYPHOI'O 3axXHCTY 1 Ta 06CTaBI/IHa, oo BCTAHOBJIIOBATH



TEMIIEPATypHUN JaTUYMK y CTaTOpHI 0OMOTKU enekTpoasuryHa (EJl) mpu excrutyaraiii
JIBUTYHIB HemoxJuBo. Ile MoxHa poOutu Ha 3aBojJax IMPU BUTOTOBJIEHHI
CJIEKTPOJIBUTYHIB a00 B MAlCTEpHSIX MPHU iX MEPEMOTII, TOMY 1110 JaTYUKUA MAIOTh OyTH
BCTAQHOBJICHI IO TMPOCOYCHHS OOMOTKH, a BTPy4YaHHI B OOMOTKYy TOTOBOTO
€JICKTPOJIBUTYHA HEMPUITYCTUMO. Y BCIX BUMAJKaX 3aCTOCYBAHHS BOY/IOBAHOTO 3aXUCTY
HEOOXITHI TOJATKOBI MMPOBOIN 7S 3'€THAHHS TaTYMKIB 3 MyCKO3aXHUCHOIO armapaTyporo.
Kpim Toro, BOymoOBaHMIA TeMIepaTypHUN 3axucT He 3a0e3mnedye eIeKTpoOe3meKy,
JIOIYCKar04M poOOTYy €JIEKTPOBUTYHIB Ha JIBOX (hazax.

[Tpuctpoi, KOHTPOIOIOYI HANpPyry abo CUJIy CTPYMYy HYJIBOBOI MOCIHIIOBHOCTI,
CTBOPIOIOTh ITOMMJIKOBI BIJIKJIFOUYEHHS JIBUTYHIB IPU aCUMETPIi €JIEKTPUUHUX MEPEX .
Bci mpucTpoi 3axucTy mo MiHIManbHIA Hampysi , pene oOpuBy a3z EJI- 8 | EJI- 12 1
1HII1 pearyroTh Ha 00pUB a3y TIIBKU B TOMY BHUIIAJIKY, SKIIO BOHO BIAOYJIOCS J0 MICLIS
BCTAQHOBJICHHSI 3aXUCTy. Peje MIHIM@IBHOTO CTpyMy HE CIpalbOBYIOTh IpHU
MEPEBAHTAXEHH] 1 BUSBIISIIOTH TUIBKUM 0OpUB (ha3u, a pere MaKCUMalIbHOTO CTPYMY,
HABIIAKH, 3aXUIIAI0Th €IEKTPOJIBUTYHHU BiJl IEPEBAHTAXEHb 1 KOPOTKUX 3aMHKAHb 1 HE
pearytoth Ha oOpuB (a3u. Bimomi mpucTpoi KOHTpOIIIO Omopy i3o0isiii abo cTpymiB
BUTOKY HE CIIPAIbOBYIOTH MIPH IHIINX aBaPiHUX PEeKUMax eNeKTPOABUTYHIB. OCh YOMY
iX MO)XHa 3aCTOCOBYBATH TUIBKH Pa30M 3 1HIIMM MPUCTPOEM 3axHCTy. JloCHiKeHHS
KOMOIHOBAaHUX MPUCTPOIB 3aXHUCTy MIATBEPIKY€E AOLUIBHICTh 00'€THAHHSA KUIbKOX
NPUHIUIIB 3aXUCTy B OJHOMY mnpuctpoi. Hampuknaa, ogHoYacHO MOTPIOHO
3aCTOCOBYBATH TEIUIOBI pefie 1 pesie o0puBy ¢das3u, IpHu 1[bOMY TEIUIOBI pesie TOBUHHI

OyTH TOYHO BIJIPETYIbOBAHI.



