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BBejeHue

HuciumrHa «OCHOBBI  3KCIUTyaTalUsl  3JIEKTPOOOOPYIOBAaHUSD)  HM3y4aeTcs
CTyJEHTaMH [0 TPOPUII0 MOATOTOBKU  «DJEKTPONPHUBOJ W  aBTOMATHKa»
HanpasiaeHuss noArotoBku 13.03.02 — DnekTpodHEpreTuka M 3JIEKTPOTEXHUKA Ha 4
Kypce. IIpaBunbHOE coueTaHuEe TEOPETUYECKUX 3HAHUM C MPAKTHKON 00ecreunBaeT
BBICOKO€ Ka4€CTBO ITOATOTOBKHU BBIITYCKHUKOB.

[IpoBeneHHE NPAKTUYECKUX 3aHATHM 3aKIIOYAeTCs B PEUICHUWH 3a4ad [0
skcruryatanuu Bo3aymHeix JIOII, kabenpubix JIOII, cumoBsix TpancgopmaTopoB U

QJICKTPUICCKUX MAlllNH.



1. BKCILTYATAIIMS BO3YIIHBIX JTUHUM (BJI)

3agaua 1.1. Bo3ayniHas JUHHS COCIUHSAET MCTOYHUK DHEPTHH C TIOTpe-
ourenem. Bun morpedurens onpenensercs mo taba. 1.1 B COOTBETCTBHH C HO-
MepOM BapuaHTa (3TO MOXKET OBITh 00 ACMHXPOHHBIH aBurarens (AJl), muoo
tpancdopmarop (T), mbo cunxponusiii asurareib (CI). TexHuueckue aaH-
HbIE BBIOUPAIOTCS B 3aBUCHMOCTH OT HOMEpa BapHaHTa U3 COOTBETCTBYHOLICH
TabnuIBl, MO0 MOTpeOHuTeNh 3a1aéTcsl HEMTOCPEACTBEHHO 3HAYEHHEM II0TpeO-
nsieMoit Harpysku B MBT u MBA). Cuurats, 4To Bee TpaHcdopmaTopsl pabo-
TAIOT B MOBBIIIAIONICM PEKUME.

BO3Z[yI]_IHa$I JIMHUA

HcTtounuk

9HEPTUHU Iotpeburens

Puc. 1.1

1. Jlns maHHOW CXEMBI 1O 3aJaHHOW HArpy3Ke, MaTepHaly MpoBoJa U
YHCITy 9aCOB HMCIIOJIb30BaHMS MaKCHUMyMa Harpy3Kd BhIOpPaTh BO3AYIIHYHO JTH-
HUIO T10 5KOHOMUYECKOH IMIIOTHOCTH TOKA.

2. i maHHOM CXEMBI [0 33JaHHOM HArpy3Ke BbIOPAaTh BO3MYIIHYIO JIH-
HUIO 110 TOITyCTUMOMY HarpeBy.

3. OmpenenuTh MOMPABOYHBIN TEMIECPATYPHBIH KO3()(PHUIIUEHT, YIHTHI-
BAIOUIUH TEMIIEpaTypy OKPY>KarolIeH cpesl.

METOJJUYECKUE YKA3AHUS K PEIHEHUIO 3AJTAUN 1.1

1. Bo16op ceyeHHsi MPOBOTHHUKOB M0 IKOHOMHYECKOIi INIOTHOCTH TOKA.

CedeHnss IPOBOJHHMKOB JIOJDKHBI OBITH TPOBEPEHBI 110 3KOHOMHYECKOH
TIOTHOCTH TOKA. DKOHOMHUECKH IENecoo0pasHoe cedeHne S, MM, ompeeris-
eTcs U3 COOTHOLICHUS

rae | — pacy€THbpIN TOK B 4ac MakCUMyMa dHEPTOCHCTEMBI, A; J, — HOpMHPO-
BAHHOE 3HAYCHHE SKOHOMMYECKOH ITOTHOCTH TOKa, A/MM, JUIsl 3aJaHHBIX yC-
JIOBHH paboTHI, BBIOMpaeMoe 1o tabdi. 1.2.

Hnsa ALu CLI
P, 100

|, =7,

P V3w cosh,n
rae P, — HOMuHanbHasi akTUBHAs MOIIHOCTh, KBT; U — HOMUHanbHOE Hamps-
xeHwue, B; cosh,, —xoaddunuent mournoctu; N — KI1J] neurarens.
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[t tpancdopmaTopos
I = s{OM.T
b ﬁ mj HOM.T

CeueHne, MONyYEeHHOE B PE3yNbTaTe YKa3aHHOTO pacdéra, OKPYTJseTcs
0 OJIMKAKIIIero CTaHIApPTHOTO cedeHUs. Pacu€THBIN TOK MpUHUMAETCS IS
HOPMaJIFHOTO pEXHUMa paboTHl, T.€. YBEIWYEHHE TOKa B MOCIICaBapUHHBIX U
PEMOHTHBIX PEeXHMax CETH HE YUUTBIBAETCS.

2. Co0J1ro1eH1Ee peskIMAa TePMUYeCKOoii CTOHKOCTH MPOBOAA.

[To monyuyeHHOMY 3Ha4E€HHIO PacyETHOTO TOKa MOTPEOHTENs BHIOMpaeM
CeueHHe MPOBOJIA UCXOAS U3 yCIOBUS:

[ P

rze |, — IIMTEeNbHO NOMYCTUMBIN TOK, A.

3. Cob.1ro1eH1e pesKkMMOB PadoOTHI JIMHUH 10 TOKAM HATPY3KH.

[IpoBoaa BO3MYUTHBIX JIMHHUN TPU MPOTCKAHUH 10 HUM 3JEKTPUICCKOTO TO-
Ka HarpeBaioTcs. [IpaBumamm yCTpOICTB 3JI€KTPOYCTAaHOBOK YCTaHOBJIEHA IIpe-
JETBHO JIOMTyCTHMAasi TEMIEPaTypa TONBIX IPOBOJOB NPH JUTHTEIHHOM IIPOTEKa-
Hun Toka, paBHas /0 C. Ius npoBoxos BJI npexycMOTpeHB! THTEIBHO OOIYC-
THUMBIC TOKOBBIE HAaTrPY3KH |y, pacCUMTaHHBIC U3 YCIIOBHS PaBEHCTBA TEMIIEPATy-
pbl okpyxkarforeii cpembl 25 C (miuTenpHO AOMYCTHMBIC TOKOBBIC HATPY3KH
TOJIBIX TIPOBOJIOB Ha OTKPBITOM BO3yxe mpuBoastcs B [1, ri. 1.3]).

Ecmu temmeparypa okpykaromiei cpenbl orimyaercs ot +25 C, mmu-
TEJNBHO JIOMYCTUMYIO HAarpy3Ky |; Ompenensior ¢ y4éToM MOmpaBOYHOTO KO-
¢unueHra:

rze t,, — IpeenbHO JOIyCTHMas TEMIIEPaTypa HarpeBa NpoBoAa; tog, — TeMiie-
patypa oKpy:Karouei cpebl.

IMpenenbHO MOYCTHMBIE TOKOBBIE HATPY3KH JOMYCKAIOTCS TOJBKO B aBa-
pHiiHBIX CiTydasix. Bo BceX OCTaJbHBIX CIIydasix TOK JOJDKEH ObITh HE OOJbIIe
paboyero MakCHMajbHOTO, B3SITOTO B KAYeCTBE MCXOMHOTO Mapamerpa MpH
pacuére u BBIOOpE MPOBOIOB HU3KOBOJIBTHON CETH. PEKUM HAMIPSIKEHUSI TMHUH
KOHTPOJIUPYETCS HAa BTOPUYHBIX 3aKuMax TpaHcdopmaropa (Ha BBOJAX moTpe-
6utenst). [Ipy OTKJIOHEHUH HAMPSHKEHUS BBIIIE JOMYCTHMOTO MONB3YIOTCS TIe-
pexittouatenieM Tpanchopmatopa (B OTKIFOUYEHHOM COCTOSIHUHM).

4. Tleperpy3ka npoBofa.

Bo03MOXHYI0 Teperpy3ky MpoBOjJa B HHTEpPBAIC TEMIIEPATYp BO3MyXa
0...40 C u ckopoctu Betpa 1...5 M/C ONpERENAOT IO HOMOIpamMMaM, TJIe
V, — ckopocTb BeTpa, M/c; K, — KpaTHOCTh JIOIMYCTUMOM MEPErpy3KU 10 OTHO-
LIEHUIO K HOMUHAJIbHOM.



Ha pucynke 1.2 1m0 ocu OpauHaT OTKJIAABIBAIOT TEIIOBLIE MOTEPH HA OX-
naxaenue mposoja Ha 1 M (Que,, BT/M), a mo ocu abeuuce — cKOpoCTh BETpa
(Vs, M/c). 3aBHCHMOCTH TEIUIOBBIX IOTEPHh IPH TEMIIEPATYPE OKPYIKAIOIIETO
Bo3ayxa 0° u + 40 T u temmeparypax mpoBoma omnpeznesitor mist 70, 80u
90 °C, 4TO COOTBETCTBYeT KpaTHOCTH meperpysku 1,25...2,0 HOMUHAIBHBIX
3HAYEHUH.
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Puc. 1.2. HomorpaMMsI 3aBHCHMOCTH TeIUIOBBIX HOTePh HA OXJIaKIeHHE

CropaBa OT HOMOTPaMMBbI PACIIOJIOKEHA eI 0JHa HOMOTrpaMMma, Ha KOTO-
pO¥i 10 OCH OpIUHAT OTKIaabIBaeTcs Teriootrnaua (Q,,:, Bt/M), a mo ocu abc-
IIUCC — KPATHOCTh JJOMYCTUMOM MEPErpy3KHU 10 OTHOIIEHUIO K HOMHHAIBHOH.

3aBHCHMOCTH TEIUIOOTAAYN OT KPATHOCTH JOMYCTAMOW MEpErpy3Kd TI0
OTHOIIICHWIO K HOMHHAJILHOW MaHbl TpH Temreparypax mnposoma 50, 70, 80u
90 °C u meperpyskax 1,25...2,0HOMHHAIBHBIX 3HAYCHHH.

Omnpenenenne Bo3MOXKHOU meperpys3ku nposoga AC 25/4,2 npuaumaem
110 HOMOTPaMMaM TIPHU CIIEAYIOMUX YCIOBHSX:

1) ckopocts Betpa Vi = 1,5M/c u Vo, = 2 Mm/c;

2) Temneparypa nposozia 6, = 80 Cu ;=70 C

3) temmepatypa Bo3ayxa 6, = +40 Cu 6, =0 °C.

Ot ocu abeuuce npu Vi = 1,5M/¢c mpoBoauM MEPHIEHAMKYIISAP IO Iepece-
YEHHsI C KPUBOM, COOTBETCTBYIOIIEH G'Hp =80 Cwu 6, =40 C u HaxoaUM TOY-

Ky 1. Y3 Touku 1 mpoBoauM mpsiMyto, MapaJieIbHYI0 OCH abcIuce, 10 mepece-
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YeHus ¢ KpUBOH BTOpoil HOMorpammbl, cootsetcTBytomeit )= 80 °C, u na-

X0muM TOYKy 3. M3 Toukn 3 ommyckaeM TEpICHANKYISAP IO MEPECCUCHUs C
OCBIO a0CIMCC M TIOJIydaeM KPaTHOCTh JomycTuMmoi meperpysku (K,) mo oTHo-
[ICHAIO K HOMHUHAIBHOM, B KOHKpeTHOM ciydae K, = 1,2.

CooteercTBeHHO IpH V, = 2 M/c TIoJTydaeM TOUKH 2 U 4 IIpy TEMIIEPATYPE
nposoza 8, = 70 C u remneparype Bosnyxa 6, = 0 °C. KpatHocts somycTu-

MO Meperpy3Ku 1Mo OTHONIEHUIO K HOMHUHAIBHOU monyuaetcs K, = 1,75.
Takum 00pa3oM, IpH U3MEHEHHUH CKOPOCTH BeTpa oT 1,5 1m0 2 m/c, uzme-
HeHnu TeMmepatypsl nmpoBojaa oT /0 u 80 C u u3MEHEHUH TeMIIepaTypsl BO3-
nyxa ot +40 o 0°C kpaTHOCTb DOMYCTUMOH IEperpy3Kd MO OTHOIICHHIO K
HOMHUHAIILHOU u3MeHstiercst oT 1,210 1,75,1.e. yBennuuBaercs Ha 55%.
Jlenast BBIBOI M3 MAHHBIX PACCY)KICHHH, MOXXHO OTMETHTh, YTO IIPH
HOPMAJIGHBIX YCJIOBHSIX DKCILTyaTal[id 9’Hp= 50...70 €; 6,= 0...40 T;

V, = 1...5M/c MOKHO yBEpEHHO Teperpyxarthb Bo3ayiunsle quaun Ha 30...35%
10 OTHOIIICHHIO K HOMHHAIBHOM HarpysKe.

IIpumeps! peleHus 3aaay.

1. s motpeburens S,y = (2 +j3) MBA, nHanpsokenue U, = 10 kB.
Yucao 9acoB HCMONb30BaHUS MakcuMmyma Harpy3kud 3500 gacos. IIpoBoma
MeJHbIE.

OrnpenensieM pacd€THYIO HArPy3Ky MOTPEOUTEIS:

.S _P+Q* _{2+F 00
NEVERNEY J3mo

DKOHOMHYECKAs! MIIOTHOCTh TOKA |, = 2,1.
DKOHOMUYECKH 000CHOBAHHOE CEYCHHUE MPOBOJIA

=208 A.

OKpyTIIsieM 10 GIIiKaiflero cranaapTHoro cederms 10 Mm>.
B cimydae npyroro Buja Harpy3ku pacdEéTHBIA TOK ONPEACISICTCS MO COOT-
BETCTBYIOIIEH hopmyre.

Jna AILu CJT,
| = P, 1000 .
P J3Wcosp,n
Jlnst TpancopmaTopoB
o S
V3,0



2. Inst motpebutenst S,y = (2 +j3) MBA, nanpskenune U, = 10 xB.
Br10Opath cevueHne mpoBoIa UCXO U3 YCIOBHHM TEPMHUUECKONH CTOHKOCTH.

2 2
.S 2\/P +Q :¢22+32u03=2Q8A_

VK VRN 'Y J3mo

Hcexons uz ycnosus |, <1, Beibupaem nposoj cedeHnem 10 MM

3. Haiiti monpaBOYHBINA TEMIIEPATYPHBIA KOIDPHUITHSHT IS OKPYIKAFOIICH
cpexpl ¢ Temneparypoi 45 C u npoBoa ¢ npezaeapHoi Temmeparypoii 67 C.

(= [t _ [67-45_
tp,—25 V67-25

1.1. UcxoaHble TaHHBIE

BapJIEHTa Iotpeburens U,, kB Tmax 9 l\ﬁgf)i%ﬁlﬂ tops °C tup, °C
1 10 +j10 35 1500 Menb 22 32
2 2 +j3 10 2000 AJOMUHUN 10 41
3 1+j0,5 6 2550 Menpb 12 26
4 0,2 +j1 6 2500 AnroMuHU# 40 50
5 23 +12 35 3000 Mexs 32 42
6 0,23 41 6 3500 AnroMuHu# 56 65
7 0,5 +2 6 4000 Mexs 44 52
8 4 +j3 35 5000 AnroMuHU# 30 54
9 1,7 43 6 6000 Mexs 25 36
10 T1 6500 AnroMuHUT 30 32
11 T2 o | 7000 Mexns 28 29
12 T3 E 2 7500 | AmoMuHui 14 27
13 T4 ='8 | 8000 Menb 39 45
14 T5 § S | 2200 | Amowunii 45 47
15 T6 S g | 3100 Menp 50 56
16 T7 = 5 | 5350 | Amowmmnii | 42 53
17 T8 £ & | 6400 Mes 20 28
18 T9 55 | 7700 | Amowmmnii 47 51
19 T10 g § 7900 Mens 32 49
20 CoiL “ % [73580 | Amomunuii 16 50
21 CJ12 6530 Menb 20 34




Ipooonsxcenue maon. 1.1

BapJIEHTa IoTpeburens U,, kB Tmax 9 l\ﬁgg;l::;? toeps °C tup, °C
22 Ca3 7100 AmoMuHui 41 69
23 cl4 4220 Menb 20 48
24 CJI5 3750 AIOMUHUI 57 70
25 CJ16 7420 Menb 39 62
26 ca7 5320 AmoMuHui 55 64
27 CII8 25 | 1900 Menp 20 63
28 ca9 % % 2600 AmoMuHui 45 59
29 C/10 2 g 4120 Mexs 65 78
30 Alll g = 6530 | Amomunuii 41 60
31 A2 =5 | 7210 Mexp 22 30
32 A3 & [ 7800 | Amommmmi 33 44
33 AJl4 g ; 5530 Mens 41 43
34 AJIS S8 | 4220 [ Amowmmii 53 61
35 AJ16 7950 Menb 47 62
36 A7 5050 AJIOMUHHUI 69 35
37 AJ18 6060 Mens 51 57
38 A9 7070 AmoMuHui 15 36
39 AT10 8080 Mens 20 61
40 1,2 46 10 3030 AnroMuHu# 12 33
41 2,8 45 6 4040 Mens 45 69
42 0,9 42 6 4630 AIOMUHUI 35 55
43 7 +j9 35 3520 Menb 26 44
44 0,5 {2 6 2980 AnroMuHU# 33 36
45 4 +j9 10 7450 Mens 50 56
46 2,145 6 2300 AnroMuHU# 12 41
a7 7,8 410 35 2900 Menb 27 33
48 5 +j4 10 3650 AJOMUHUI 33 44
49 7 +j4,5 10 7850 Menb 42 55
50 1,6 H4 6 5530 AnroMuHu# 45 67




1.2. DxoHOMHYeCKas JIOTHOCTH TOKA

DKOHOMHYECKas! ILIOTHOCTH TOKA, A/MM?,
TIPU 9HCIIE YACOB HCIIONH30BAHUS MAKCHMyMa

IIpoBoaHuKH HArpy3KH B TOX Tmax 9
o T00 | oS0 | st

HewzonupoBaHHbIe TIPOBO/IA H [IWHBL

MEIHBIC 2,5 2,1 1,8

ATIOMUHHEBBIC 1,3 11 1,0
Kabenu ¢ 6ymaxxHo# 1 IpoBOIa
C PE3MHOBON U NOJUBUHUIXJIOPUAHOMN
H30JISILHEH C KUIaMU:

MEIHBIMU 3,0 2,5 2,0

AFOMUHUEBBIMU 1,6 1,4 1,2
Kabenu ¢ pe3snHOBO# 1 II1acTMacCcOBOM
H30JISILUCH C JKUJIaMU:

MEIHBIMU 3,5 3,1 2,7

ATIOMUHHEBBIMU 1,9 1,7 1,6

1.3. lonmycTHMBIi VIMTEJbHBIH TOK 1715 HEH30JIHPOBAHHBIX MPOBO/IOB

T06 A | et [T A | conemment | A | conemmermt | %A | corcmmer
84 10 265 70 510 185 825 400
111 16 330 95 61Q 240 944 500
142 25 375 120 690 300 1050 600
175 35 450 150 730 330 1180 700
210 50
1.4. Texunveckue qaHHbIE ACHHXPOHHBIX IBHTaTeJIeH
Tun [~ —— Uy KB Og/“;‘;’m COS Qo n, %
1 JIA302-16-44-& 1 170 6 745 0,69 88
2 JIA302-16-44-& 1 170 3 745 0,72 90
3 JIA302-16-54-&1 630 6 740 0,85 93,5
4 JIA302-16-54-&1 630 3 740 0,85 93,5
5 JIA302-16-54-8°1 500 6 742 0,835 93
6 JIA302-16-54-10/1 160 6 595 0,68 89
7 JIA302-16-59-4'1 1250 6 1492 0,85 94
8 JIA302-16-64-&/1 800 6 988 0,88 93
9 JIA302-16-64-'1 630 6,6 990 0,87 92,5
10 JIA302-16-64-10/1 200 6 595 0,73 89,7

=
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1.5. Texunueckue JaHHbIe CHHXPOHHBIX ABuraTeJeii (cosp = 0,9

Tun Prow, KBT Usow, KB Nyow, 00/MHH n, %
1 | CAH14-49-&¥3 800 10 1000 94
2 | CIH315-38-6/3 1250 10 1000 94,4
3 | CJIH15-49-6&¥3 1600 10 1000 95,2
4 | CJIH315-64-6/3 2000 10 1000 95,8
5 | CIH15-76-6V3 2500 10 1000 96
6 | CIH314-41-8'3 630 6 750 94,6
7 | CIH14-46-8&3 800 6 750 94,6
8 | CIH314-59-8/3 1000 6 750 94,8
9 | CAH315-39-&3 1250 6 750 94,8
10 | C/IH314-44-10/3 630 6 600 93,5
1.6. Texunyeckue JaHHbIE CHIOBBIX TPAHC(HOPMATOPOB
Tum S KBA Hanpsokenue ooMoTkH, KB
BH HH
1 | TM-2500/35-7T1 2500 20 6,3
2 | TM-2500/35 2500 13,8 6,3
3 | TM-4000/10 4000 10 3,15
4 | TM-4000/10-8%1 4000 10 6,3
5 | TM-4000/35 4000 20 6,3
6 | TM-4000/35-7T1 4000 21 6,3
7 | TMH-4000/3! 400( 13,¢ 6,3
8 | TM-6300/10 6300 10 3,15
9 | TM-6300/35 6300 20 6,3
10 | TMH-6300/20 6300 15,75 6,3

3amaua 1.2. Bosaymnas aunus snekrponepenaun (BJI) mamunuoii L, BbI-
TIOJTHEHHAs CTAJICATIOMUHIEBBIMI IIPOBOJAMH Ce€YeHHeM F, mpoxoauT B paii-
OHE MHTCHCHBHOTO ToJIONIEN000pa3oBanus. [1maBka rononémaa Ha nposomax BJI
MOYKET OCYILECTBIISATLCS OT IKH HU3Koro Hanpsokenus (HH) 6...10kB.

Paccunrarh MouiHOCTh S 1 HanpsbkeHne U, TpeOyemble [Uis TUIaBKH Toj0-
néna mepeMeHHBIM H BEITIPSMIICHHBIM TOKOM.

Crioco6 MIaBKY BEIOPATh B COOTBETCTBUU C BAPHAHTOM, MPEICTABICHHBIM
B Tabm. 1.7.
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Taéanma 1.7

1| 2] 3] 4] 5] 6] 7] 8] 9o 10
[TnaBka nepeMeHHBIM TOKOM, puc. 1.3,a
11 | 12| 13| 14| 15| 16| 17/ 18 19 20
[TnaBka BBIIPSIMIICHHBIM TOKOM, puc. 1.3,6
L, km 40 | 30| 30| 25 25 55 55 60 70 65
F, mm? 70 | 70| 95| 95| 120{ 150 185 24D 300 400

Bapuant

METOJUYECKUE YKA3AHUS K PEIHEHUIO 3AJTAUN 1.2

[puHIMTIHATBHBIE CXEMBI IJIABKU TOJIONENA TIEPEMEHHBIM U BBITPSIMIICH-
HBIM TOKOM TipuBejeHsl Ha puc. 1.3.TIpu miaBke rososéaa nepeMeHHbIM TO-
koM (puc. 1.3, a) BJI moaxmouaercs k muHaMm 6...10 kB HemocpeacTBEHHO.
IMpu miaBke roJ01€Aa BRIMPSIMICHHBIM ToOKOM (puc. 1.3,6) BJI noakiouaercs
k muHaM 6...10 kB uepe3 Bompsamureapr UZ. B oboux ciydasx Ha Ipyrom
KoHIie npoBoja BJI 3aMbIkatoTCs HAKOPOTKO.

Tok mraeku |, pekomerayercs: mpuanmath pasubiM (1,0...2,0) 1. Be-
JIMYUHBI JOMYCTUMO JJIHMTENBHOTO TOKA |y, M YAENBHOTO CONPOTHBICHUS Ig

JUISl IPOBOJIOB PAa3jIMYHBIX CEYEHUM NpHBEAeHB B Tabn. 1.8, comporusnenue
Xo = 0,40M/kMm.

a) Irm R
S e I g'on o

B e
AN |
| —

Puc. 1.3. TIpuHuunuaibHble cXeMbl IVIABKH T0J10J1E/1a IepeMeHHbIM (a)
U NIOCTOSIHHBIM (0) TOKOM

Taéanna 1.8
F, Mm° 70 95 120 150 185 240 300 400
ro, OM/KM 0,43 0,31 0,25 0,2 0,16 0,12 0,1 0,07
lom A 265 330 390 450 510 610 69( 825
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ITnasxa 2ononéda nepemennvim moxom (puc. 1.3 a)

1. IlpuHATH ONpenenéHHYIO BEIMYHHY TOKA IIABKH TOJI0NENA | .

2. Omnpenenuts conpoTusieHus mposonos BJI (R, X, Z).

3. Ilo BennumHe TOKa |, ¥ MOJTHOMY CONPOTUBICHHIO Z BBIYUCIHUTH JIH-
HellHoe HalpsDKeHHe MCTOYHMKA IuTaHug U, IpHHATE OiibKaiilliee HOMHHAIIb-
HOE HalpshKEHHE.

4. Tlo BenuuunaM |, 1 U onpeaenuts MOIHYIO TPEX(PA3HYIO MOIIHOCTD S
TpeOyeMyro I IUIaBKU ToJI0Ena.

ITaska 2onoréda evinpsamnennvim moxom (puc. 1.3 6)

1. [puHATH ONpeACAEHHYIO BETUYNHY TOKA TUIABKU ToIoNENa | ;.

2. OmpenenuTh aKTUBHOE COMPOTHBIICHHE MPOBOIOB R.

3. Tlo npunsTOIl BenuyuHe TOKA |;; U COMPOTHBIICHUIO R BBIYUCITUTE Ha-
TpsDKCHHE Ha BBIXoJIE BRIIpsMuTens Ug.

4. Tlo BemuunHaM |, 1 Uy paccautaTh MOITHOCTh Ha BBIXOJIE BBITIPSIMHU-
tens Py.

5. Tlpu ompenencHUH MOIIMHOCTH M JIMHCHHOTO HANpPSDKCHHUS HAa BXOJIE
BBIMPSIMUTENSL  UCIOJIB30BaTh  CICAYIOMIKAC MPUOMIDKEHHBIC BBIPAXKCHUS:

S=P,, U 0OU,/V2.

KoHTpoJIbHbIE BONPOCHI M0 TEMe
«IKCIUTYaTAlUs] BO3TYIHBIX JIMHU»

Hasnauenue BJI.
OcHoBHbIe 251eMeHTh BJI.
®daxTopsl, Bo3neicTByomue Ha BJI B mpoliecce aKCIUTyaTaliy.
Ycnosust HopManbHOM AKcIuTyatanuy BJIL.
Kpurepun Bei6opos nposoznos BJI.
TpeboBanus k MaTepuanaM IPOBOIOB U TPOCCOB.
Knaccudukanus onop.
KpaTtkast xapakTepucTHKa JepEBSIHHBIX OTIOP.
. OKcImmyaTtaiust JIepeBSHHBIX OMOpP B pailoHaxX ¢ 3arps3HEHHON aTMo-
cthepoid.
10.TIpoBepka cOCTOSIHHS ACPEBSHHBIX OTIOP.
11.KpaTkas XapaKTepUCTHKa JKeJIe300€TOHHBIX OTIOP.
12. Kparkasi XapakTepUCTHKa CTABHBIX OTOP.
13.TIpuém BJI B akcruryatanuio.
14.0Ocmotp BJIL.
15.TIpodunakTuueckre U3MEPEHUS U IIPOBEPKU HA JIMHUSX.
16.TIpoBepka cTpei npoBeca 1 radapuTHBIX pazmepos BJIL.
17.Pemont BJI.
18.PeMOHT nepeBsSHHBIX OTOP.
19.PeMOHT ke1e300€TOHHBIX OTI0P.
20.PeMOHT MPOBOJIOB.
21. Texuuka 6€30MaCHOCTH IMPpH dKCIuTyaTaruu BJI.

©CoN~wWNME
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2. OKCILTYATAIMS KABEJBHBIX JIMHUAM (KJI)

3agava 2.1. KabGenbHast IMHUS COCTUHSIET NCTOYHUK SHEPTHH C TOTPEOU-
TeneM. Bun motpeduTenst onpeaensiercs mo tadia. 2.1B COOTBETCTBHM ¢ HOME-
poMm BapuaHTa (3TO MOXET OBbITH JHOO ACHHXPOHHBIN ABuratens (AJl), mubdo
tparcopmarop (T), mubo curxponnsiit qeuratenp (CJ) —Torga ero Texauye-
CKHe JAaHHBIE BBIOMPAIOTCS B 3aBHCHMOCTH OT HOMEpa BapHaHTa M3 COOTBETCT-
ByIoLIel TaOIHIBI; INOO MOTPEOUTENb 331aETCsl HEMOCPEICTBEHHO 3HAYEHHEM
noTpebsieMoit Harpy3ku B MBT 1 MBA).

CuutaTh, 94TO BCE TpaHC(HOPMATOPHI pabOTAIOT B TTOBBIIIAIOIIEM PEKIME.

KaGenbHast muHusS

HcTtounuk

[otpeburens
SHEPTUU

Puc. 2.1

1. Jlns maHHOW CXEMBI MO 3aJlaHHON HAarpy3Ke BBIOpaTh KaOCNBHYIO JTH-
HUIO 110 5KOHOMUYECKOH IMIIOTHOCTH TOKA.

2. Jlna maHHOW CXEMBI 1O 3aJaHHOW HATrpy3Ke BBIOpATh KaOCTBHYIO JIH-
HUIO 110 JUTUTEIBHO TOMMYCTUMOMY TOKY.

3. B 3aBucHMOCTH OT MecTa HaxoXacHHs (B 3emiie 3 wid Bo3ayxe B),
TEMIEepaTypbl OKPYXKAIOMICH Cpeasl M THUNAa KaOeys ONPENeNUTh UTHTEIBHO
JIOMYCTUMYIO Harpy3Ky KaOeIbHOH JIMHUH ¢ YIETOM TEMIEepaTyphl OKpYKaro-
et cpeapl. TemmnepaTtypa oKpysKaroIel cpelibl BRIOUpaeTCs B 3aBUCUMOCTH OT
3aJaHHOTO BapHaHTa.

4. CxoppeKTHPOBaTh NONMYCTUMYK HATPy3Ky KaOCIbHOW JIMHUU IO JaH-
HBIM MPEABIAYIICH 3a1a4u 10 0oJiee TOUHOH Gopmyie.

METOJUYECKUE YKA3AHU K PEIHEHUIO 3AJTAUN 2.1

1. Br10op cevyeHUs] MPOBOJHUKOB M0 IKOHOMHUYECKOii NJIOTHOCTH TOKA

CedeHHsI TTPOBOAHUKOB MOJDKHBI OBITH TPOBEPEHBI MO0 IKOHOMHYECKON
IUIOTHOCTH TOKa. DKOHOMHYECKH IeI1eC000Pa3HOe CeueHne S, MM?, Opees-
©TCSI U3 COOTHOILICHHS

rrae | — pacu€THeI TOK B Yac MakCHMyMa 3HEPrOCHCTEMBI, A; J, — HOpPMHPO-
BAHHOE 3HAUCHHE YKOHOMHUECKOMN IMIOTHOCTH TOKa, A/MM?, [l 3a/[aHHBIX yC-
JIOBUI paboTHI, BEIOMpaeMoe 110 tabum. 1.2.
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Tabéauna 2.1

] = = =
o | = S g Sl ek lo|ol®
= VS 2 2 a2 ) o = R s =
5 2 5| & £ 2 = | SE | 5|3 2
2 2 2= = g <
1 Alll 1500 Menb 2 3 10| 9| 2
2 AJll2 2000 | AmoMuHuit 1 3 11 8 0
3 AJI3 2550 |  Mens 3 B 20| 25| 3
4 All4 2500 | AnromuHUI 1 B 18 | 22 1
5 AJI5 3000 | Mens 2 B 20| 38| 5
6 AJl6 3500 | AmoMuHuit 2 3 8 10 2
7 AJl7 = | 4000 | Mem 3 B 15| 22| 4
8 AJI8 & | 5000 | Amomunuii | 2 B 25| 42| 6
9 AJ19 & | 6000 | Mem 3 3 |12 20| 2
10 | AZ10 E 6500 | Amomunnii | 3 3 13| 31| 0
11 T1 “;} 7000 |  Menms 4 3 7|19 3
12 T2 a 7500 | AmoMuHuiHA 2 B 24 | 53 1
13 T3 £ | 8000 | Memn 2 B 23| 20| 0
=
14 T4 2 | 2200 | Amowmnuii | 3 B 18| 21| 1
15 T5 2 | 3100 | Mem 4 3 |12 17| 2
16 T6 % 5350 | AmoMunuit 4 3 14 | 25 7
17 T7 = | 6400 | Mem 2 3 9 | 28| 8
18 T8 S | 7700 | Amommmmii | 3 3 8 | 36| 6
=
19 T9 £ | 7900 | Mem 3 B 19| 28| 1
20 T10 S | 3580 | Amownmmii | 4 B 20| 29| 3
21 cal 5 | 6530 | Mem 2 B 27| 26| 2
22 chz2 g 7100 | AmromuHwmit 2 B 34| 40| O
Q
23 cn3 E | 4220 |  Mem 2 B 26| 25| 5
24 Cll4 S | 3750 | Amomunmii | 2 B 23| 31| 6
25 CJli5 7420 | Memn 3 3 6 | 10| 1
26 Cli6 5320 | AnromuHui 2 3 11 | 18 2
27 car 1900 | Menms 3 3 16| 15| 4
28 (oit:} 2600 | Amomummii | 2 B 30| 39| 2
29 cl19 4120 |  Mens 2 3 17| 15| 4
30 | Cja10 6530 | Amomunnii | 3 3 15| 20| 1

=
o1



2.2. InuTeabHO JOMYCTHMbIE TEMIIEPATYPHI KU Kadeist
B 3aBHCHMOCTH OT THIA Ka0eJist

JlnuTenbHo
Tun xabens JIOTTyCTHMAs
temmeparypa t;, °C

1. /I xkabemneit ¢ mMpoNMTaHHOH OyMakKHOH M30JIAIInei
HanpspKeHueM 10 3 kB 80

2. [l kabeeii ¢ pe3sMHOBOM U3 ISLIUCH 65

3. [l kabeneii mo BTY ¢ monmuxiaopBHHMIIOBON H30715-
nuei 65

4. JTnst xabernei ¢ nponuTaHHOH OyMa)kHOM U30IIsIIHeH
Hanpspkernem 20u 35kB 50

CedeHne, MOJTydeHHOE B PE3yNIbTaTe YKa3aHHOTO pacdéra, OKpyTiseTcs
0 ONrpKaiIero CTaHJApTHOTO CEYCHUS. PacuéTHBIM TOK MPUHHMACTCS IS
HOPMAIILHOTO PEKUMa pabOoTHI, T.C. YBEIMYCHHUE TOKA B IOCIICABAPUNHBIX H
PEMOHTHBIX pEKHMaX CETH HE YIUTHIBACTCS.

2. Bp16op ka6e1bHOil JIMHUH 10 JIUTEJbHO I0MYCTUMOMY TOKY.

B 3aBucuMOCTH OT BH/Ia mOTpeOuTeNns (aBUraTels, TpaHchopmMarop u T.1.)
onpeneNsIeTCss HOMUHAIBHBIN MOTPeOIIeMbIN HArpy3KOi TOK M TI0 HEMY BBIOH-
paetcst KabenbHas JINHUS UCXOAS U3 yCIOBHUS:

[ P

3. Cobronenne pe;kuMoB padoThl KadeJbHBIX JHHMI MO TOKAM Ha-
TPY3KH.

JomycTumble TeMIepaTypbl HarpeBa TOKOBEIYIIMX JKHJI ONPEICIISIOTCS
KOHCTpyKLHeH Kabens (THIOM NpUMEHSEMOW H30JIALMH), pabOYMM HampshKe-
HHEM, PEKUMOM €ro paboThl (IIMTEIBHBIN, KPaTKOBPEMEHHBIN). JIIMTEIBHO
JIOITYCTUMBIE TEMIIEPaTypbl TOKOBEAYIIMX JKWJI HE JOJDKHBI MPEBBIMIATH Tao-
JINYHBIX 3HAUCHUH.

JlomycTumble TOKOBBIE HArPY3KH Il HOPMAJIBHOTO JUIUTENIBHOTO PeKUMa
KaOeIbHO! JIMHUH OIPEACNIAIOT M0 TabIuLaM, IPUBEAEHHBIM B JIEKTPOTEXHH-
YECKOM CIpaBoyYHHKe [2]. DTH HArpy3Ku 3aBHCST OT Coco0a MPOKIAAKU Kabe-
s ¥ BUZIA OXJIaXKIaroieit cpeasl (3eMiist, BO3AYyX).

Jnst xaGenei, MPONIOKEHHBIX B 3€MJIE, JUTUTEIBHO JOIYCTUMBIE TOKOBBIE
Harpy3K NPUHSTHL U3 pacdyéra MPOKJIAJAKA OTHOTO Kaleysl B TpaHIIee Ha TiIy-
6une 0,7...1,0m npu Temneparype 3emum t, = 15 T. J{nsa xabeneit, nposoxeH-
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HBIX Ha BO3/yXe, TEMIIEpaTypa OKpyKaromel cpezpl npuHsaTa pasHoi t, = 25 T.
Ecnm pacu€rnas Temmeparypa t, okpy»arolei cpeibl OTIMYAETCA OT IPHHS-
TBIX YCJIOBHH t,;, BBOAMTCS MONPABOYHBINA KOIPPHIIUEHT K, paBHBIi

rze t, — nomycTuMas TeMIepaTypa KUIbl Kabes.

3a pacuéTHy0 TemIiepaTypy NMOYBBI IPUHUMACTCS HAMOOJBINAs CpexHe-
MecsiuHas TeMrepatypa (M3 BceX MecsIeB rojia) Ha riiyOnHe MpOoKIaaKu Kabe-
7. 32 pacyETHYIO TEMIIEPaTypy BO3/AyXa NMPUHUMAIOT HAUOOJBIIYIO CPEIHION0
CYTOYHYIO TEMIIEPATypy, HOBTOPSIOLIYIOCS HE MEHEe TPEX THEU B rO1y.

[Tpu mpokiiajke B OJHON TpaHIlee HECKOIbKUX Kabesed BBOIAT Torpa-
BOYHBIH KOAPPUIHEHT Ky, 3aBUCSAIIMI OT YKCIa MAPAIIIETBHO MPOJIOKEHHBIX
KabeJei U pacCTOSTHUS MEXKTy HUMH.

B ycnoBusax HeoOXOAMMOCTH MTPUMEHEHHUS 00OUX MOTPAaBOYHBIX KOAPhH-
[UCHTOB JUTUTEILHO JOMYCTUMAsl Harpy3Ka

Lo = I Kk -

JnUTenbHO JIOMYCTHMbIE HArpy3KH OIMPENeNsIoT M0 YYacTKy Tpacchl Ka-
OeJIbHOU JIMHUK C HAMXYALIMMH YCIIOBUSIMH OXJI&XICHUS, €CIIM JUTHHA y4acTKa
He meHee 10Mm.

KabGenpuble nmuanu HanpspkeHueM 1o 6...10 kB, Hecymme Harpysku
MEHbIIIe HOMUHAIBHBIX TPH KOd(hGHULINEHTE NpeABapUTEIbHON HArpy3Kkd He
6omnee 0,6...0,8 MOryT KpaTKOBPEMEHHO W [UIMTECIBHO MEperpykarbes. s
0oJiee TOYHOTO OIPEAETICHUs] Harpy30YHOH CIIOCOOHOCTH KaOemsl peKOMEHIy-
eTcsl U3MEPATh TeMIIepaTypy METaUTHYecKuX 00osoueKk kabenei t,s, a 3arem
OTIPEJICIIATh TEMIIEPATYPY JKUJIBI Kabes t, mo Gopmyne

t, =t +At

Kab !

rae Aty — Iepenaj TeMnepaTyp OT OOOJIOUKH 0 JKWJIBI Kabems; t,; — Temmepa-
Typa 000JIOUKH, H3MepeHHas Tipu ombite, °C.

Ecimu B pe3ynbpraTe M3MEpeHUI TeMIlepaTypa JKWIbl Kabems t, oxaxkercs
HIDKE JOMyCTUMOM BEIMYHHHI L, ; , MOXKHO CKOPPEKTHPOBATh HArPy3Ky Kabes,
YBEJINYHB e€ JT0 3HAYCHUS, OIPEACTIEMOTo POpPMYIIOi

rae |, u t, — u3MepenHas Harpyska U TeMIepaTypa Kujbl Kabers.
elpnt 3MepEeHHas Harpy3Ka U TemIeparypa abe
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KoHTpoabHBIe BONIPOCHI IO TeMe
«IKemiIyaTanus KadeJbHbIX THHHI»

Ompenenenne KJI.

Knaccudukarus KJI.

OcHosusle 35eMeHTHl KJI.

O6béMm skcruryatanuu KJI.

Kpurepun Be160poB nposomos KJI.
Cobmonenue pexuMoB skcrutyararmn KJI.
bayxpnatouiue Toku.

Ucneiranne KJIL.

. Ompenenenue mect nospexaenus KJI.
10.Pemont KIJI.

11. TexHuka 6e30macHOCTH MpH dKcIuTyaTamuu KJI.

CNOO~WDNE



MOTKE IpU HHAYKIIMOHHOM CyIIKe.

3. OKCIUIYATAIIUSA TPAHC®OPMATOPOB

3amaua 3.1.

1. OnpenenuTh YUCIIO BUTKOB HaMarHWYUBAIONIEH OOMOTKH UM TOK B 00-

2. OmpenenuTh TapaMeTpbl CYIIKH TpaHC(HOpMATOpOB TOKAMHU HYIJIEBOU

MI0CJIEA0BATEIbHOCTH.
Taoéauna 3.1
Ne MousocTs Tpancopmaropa, UB| Ibm | FIFo | to | hym | Ap | cosp
kBA/yrennénuocts/pedprcrocts
1 | 25krennéuustii/peGpucToii 127| 1,0 1,4 0 0,8 06p 0,2
2 | 25heyrernéHusIit/peOpucThIii 220 11| 1,5/ 19 0,8 0,7 0,25
3 | 25k reruénnsiit/rnaakuii 380 1,2 16| 24 10 0,75 0,3
4 | 25keyreruéHubIi/peOpHUCTHIit 127 13| 145 18 1,2 08 0,35
5 | 404 rernénnsrit/peOpucthiii 220| 1,05 158 25 1,2 08 04
6 | 40heyremnénnsiit/peGpUCThIit 380 14| 1,41 11 1,3 0,9 0,45
7 | 40k rernéuubiit/rnaakuii 127| 15| 1514 21 09 066 0,5
8 | 40keyremnénnpiit/peOpuCThIit 220 16| 1,42 12 0,85 0,71 0,55
9 | 1004 rernénupiit/peOpHCThIit 380 1,7| 152 22 09 0,76 0,6
10 | 100heyremnéunspiit/pebpucteit | 127 | 1,8 | 1,431 13 0,95 0,81 0,65
11 | 100§ rernénnsiit/rnankuii 220 19| 153 23 12 086 0,7
12 | 100heyremnénnsniit/pebpucteii | 380 | 2,0 | 1,44 14 1,25 0,7 0,23
13 | 160§ rernéunslit/pebpucthiii 127 2,1 | 154 24 14 0,72 0,33
14 | 160hkeyrernénnniit/pebpucteiii | 220 | 2,2 | 1,47, 1 15 0,77 0,43
15 | 160§ rernénnsiit/rnankuii 380 2,3 157 2 1,3 0,82 0,53
16 | 160hkeyrernénnniit/pebpucreii | 127 | 2,4 | 1,48 14 14 0,87 0,63
17 | 560heyrennéunsiit/pedpucteiii | 220 2,5 1,58 24 1,4 0,68 0,47
18 | 560§ rernénnsiit/rnankuii 380 26| 1,49 18 1,8 0,73 0,69
19 | 560heyremnénnpiit/pebpucreii | 127 | 2,7 | 1,59 28§ 2,0 0,78 0,61
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METOJJUYECKUE YKA3AHU K PEIHEHUIO 3AJTAUN 3.1

M3omanuio 0OMOTOK TpaHC(HOPMATOPOB MOKHO CYIIUTH Pa3IMIHBIMU Me-
TOJaMH. B CYIIMIBHBIX I€daX, IPU TOMOIIH JIaMII HH(PAaKpacCHOTO CBETa, TO-
KOM KOPOTKOTO 3aMBIKaHHA, IOTEPSIMHU B COOCTBEHHOM 0ake M TOKaMH HYJIEBOU
mocienoBaTenbHOCTH. OTHAKO B YCIOBHUSAX SKCIUTyaTallMd MOJYUIIN PacIpo-
CTpaHeHHE HanOojee YKOHOMHUYHBIC U YHZOOHBIE METOABI CYIIKH HOTEPSMH B
coOCTBCHHOM 0Oake M TOKaMHU HYJICBOUW MOCIENOBAaTEIBHOCTU. 1 B TOM U B 1py-
TOM CJIydYae CYIIKY MOXKHO MPOBOJIUTH Ha MECTE YCTAaHOBKH TpaHC(HOpMAaTOpOB
Ipu 10001 TeMneparype OKpyxKaromiel cpe/ibl, HO CO CIMBOM Maciia u3 0aKkoB.

Cyuika norepsiMu B cO0CTBeHHOM Oake. MIHOT1a 5TOT METO/ Ha3bIBAIOT
MHIYKIAOHHBIM. Harpes mpoucxomuT morepssMu B Oake, Ui 4ero Ha 0ak TpaHcC-
(bopmaTopa HAMATBIBAIOT HAMATHHYHBAIOIIYIO 0OMOTKY (puc. 3.1).Uto0s! momy-
9uTh OOJIee paBHOMEPHOE paclpe/ielieHne TeMIlepaTypsl BHyTpU Oaka, Hamar-
HHUYHUBAIOIIYI0 00OMOTKY HamaTtbiBatoT Ha 40...60%BbicoTH 6aka (CHU3Y), IIPH-
4éM Ha HIDKHEH JacTh Oaka BUTKHM PacHojaraioT T'yIle, IUIOTHEe, 9eM Ha Bepx-
Hel. [IpoBox Ay11 0OMOTKH MOKET OBITh BBIOPaH JTFO00H.

3 1
J A T L A
e W= —=E It
— =
2/

Puc. 3.1. Cxema cymku TpancdopMaTopa npH NoMOIIM HAMATHHYUBAKOLIEli 00MOTKH:
a —oxaHo(a3zHasi HAMarHUYMBAIOIIas OOMOTKa;
6 —Tpéxdaznas HamarHuUMBaromas oOMoTKa, 1 — HarpeBaeMsbIil TpaHchopmaTop;
2 —HaMarHMYMBaIoIas 0OMOTKA; 3 — UCTOYHUK ITUTAHUS

1. Mopsaaok pacuéra.
Ywucao BUTKOB
UA
w=—-,
I

rae U — HanpsiokeHue HCTOYHUKA TOKa, B; | — mepumetp 6axa, M.

Benmnuuny A ompenenstor 1o Tabn. 3.2 B 3aBUCUMOCTH OT YACIBHBIX I10-
TePh AP, kB1/M%:

AP = kg i(tk _to) '
FO
rae ky — koaddurment TeruooTnauu, A yremnénHoro Gaka ky = 5, mis
Heyreruéunoro kr = 12B1/(M°CC); F — noBepxHoCTh Gaka TpancdopMaTopa, M2,
Fo — moBepXHOCTh 6aka, 3aHsTas 0OMOTKOIi, M2 t, — TeMmIepaTypa Harpesa
0aka, 00srano0 paBHa 100 T; t, — remmeparypa okpyxaromieit cpemst, °C.
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Tox B 0OMOTKE
APF

o]

| =—2,
U cosd

rre cos¢ = 0,54...0,7ans TpanchopMaTopoB C TIAAKUMU WIN TPyOUaTHIMU
Oaxkamu; 1y TpaHc(HOpMaTOpOB ¢ pedpucTeiMu Oakamu COSe = 0,3.

UYem ToOMNIIEe CTEHKH Oaka, MAaCCHBHEE JIETA HAPY)KHOTO Kperexa, TeM
BBIIIIE 3HaYCHUE COSY.

Temmepatypy HarpeBa TpaHc(OpMaTopa MOKHO PEryJHpOBaTh HM3MEHeE-
HHEM [IOJBOJUMOIO HAINPSDKCHUS, W3MEHEHHEM YHCIa BHUTKOB HAaMarHUYH-
Bafolieil OOMOTKH, IEPUOANYECKHMH OTKIIOYCHHSAMH IHUTaHUS HaMarHUYH-
BaIOIEH OOMOTKH.

Taéauna 3.2

AP | A | AP | 4 AP A |AP | A |AP| 4 |AP| A |AP | 4

0,75/2,33 0,8 (2,26) 0,85|2,18 0,9|2,12/0,95/2,07| 1,0 |2,02/1,05(|1,87
1,1(1,921,15/1,88 1,2 |1,84)1,4|1,74/1,6|1,61 1,7|1,63| 1,8 1,59
1,9)1,56/ 2,0(1,54 2,1 |1,51) 2,2|1,49 2,4|1,44) 2,5|1,42) 3,0|1,34

2. Cymka TokaMu HyJ1eBoii nociaenosareasHoctu (THII).

OTOT cnocod oTIMYaeTcss OT NPEABIAYIIEro TeM, YTO HaMarHWYHBAIOIIEH
0OMOTKO# CITY>)KHT O1Ha 13 0OMOTOK TpaHc(hopMaTopa, COeMHEHHAS TI0 CXeMe
HYJIEBOM TMOCJeA0BaTebHOCTH. TpaHc- s
¢dopmaropsl umeror 12 rpynmy coexmHe- s
HHA oOMOTOK. B sTOoM cimydae oueHp — 3
yOOOHO HCIIOJB30BAaTh B KayecTBE HamMar-
HUYHBAOIICH OOMOTKY HH3LICTO HAampsi-

JKEHHs, KOTOpas UMEeT BBHIBEICHHYIO HY-
JIEBYIO TOUKY.

ITpu cymke TpanchopMaTopa TOKAMH
HyJeBo# mocnenoBaTensHocTH (prc. 3.2)
HarpeB IPOMCXOIUT 3a CYET MOTEeph B Ha-
MarHMYMBaIomed oOMOTKe, B CTall Mar-
HHUTOIPOBOAA U €r0 KOHCTPYKTHUBHBIX Jie-

Tasnei, B 0ake OT AEHCTBUS OTOKOB HYyJIe-

BOW TIOCHenoBaTeNbHOCTH. Takum o0pa- Puc. 3.2. Cxema cymku .
TpaHcopMaTopa TOKaMH HyJIeBOi
30M, TP CYyLIKE TPAHC(HOPMATOPOB TOKa- ;
o moCJIeI0BATECIbHOCTH.
MH HYJICBOIl MOCIIEI0BATENFHOCTH HMEIOT- 1 — MOTEeHIHAT-PEryIsTOp;

Csl BHYTPEHHHE M BHEIIHUE HWCTOYHUKHU 2 —o6motka HH; 3 —obmorka BH
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Teia. JTa CyIlka MpeACTaBsieT co00i Kak OBl COYETaHHWE JIBYX CHOCOOOB
CYIIKH: TOKOM KOPOTKOTO 3aMBIKaHHs U [TOTEPSIMH B COOCTBEHHOM Oake.

[MapameTphl cymku TpaHCHOPMATOPOB TOKAMHU HYJIEBOH MOCIICIOBATEIb-
HOCTH MOTYT OBITH OIPEICNICHBI CICAYIOMUM 00pa3oM. MoOIIHOCTh, MOTPeO-
JsieMasi HAMarHUYUBAIOIICH 0OMOTKOM:

P, = ApF,

rae Ap — yIeNbHbII pacXxod MOUTHOCTH.

Jns tpancdopmaTtopoB 6e3 TEIIOBON HM30JIMM 0aka, CyIIKa KOTOPBIX
MPOTEKaeT IpH TeMmIepaType akTuBHO# (BbiemHoi) wactu 100...110 € u ok-
pyxaromeit cpeapr 10...20 T, M0XHO mpuMeHITE AP = 0,65...0,9KBT/M2.
MeHbIIee 3HaUCHHUE YACIbHONW MOITHOCTH IIPUHUMAIOT IS TpaHc(opMaTopoB
MEHBIIEH MOIITHOCTH.

[ToxBomnMoOe HampsHKEHUE TIPH COSTMHEHUN HAMAarHUIHBAIOMIEH 0OMOTKH
B 3BE31y

T
° | Tosp,

TJI€ Zy — MOJIHOE COTPOTHBIICHUE HYJIEBOH IOCIIEN0BATENFHOCTH (ha3bl OOMOTKH,
OHO MOXKET OBITh OTIPEEICHO OMBITHBIM MyTéM (Tabn. 3.3); cosp, = 0,2...0,7.

UYem OoJbllle MOLTHOCTH TpaHC(OPMATOPA, MACCHBHEE JETAIN €0 BHYT-
PEHHETO Kperexa, TOJIIE CTEeHKH 0aka, MEHbIIEe pacCTOSHHE MEXIY MarHUTO-
IIPOBO/IOM M 0aKoM, TeM OoJIbIle 3HaUeHHe COSQ,. Ero 3HaueHue Taxke MOKHO
OTIPENICITUTE ONBITHBIM ITYTEM.

®Da30BbIA TOK CYIIKH, HEOOXOAMMBIN IS BEIOOpAa M3MEPUTEIHHBIX TMPH-
OOpOB U CEYCHHS TOIBOASIINAX TIPOBOJIOB, ISl TpaHC(HOPMATOPOB C TPYOUATHI-
MU OaKaMHU MOXET ObITh OTPEIEIIEH U3 BEIPAKEHUS

rae S, — HoMHUHAJIbHAs MOILIHOCTh TpaHcdopmaTopa, KBA.

[lpu BHYTpEeHHEM HCTOYHHKE TeIIa CyLIKa TPaHCHOPMATOPOB TOKAMHU
HYJICBO#l MOCIEIOBATEIBHOCTH XapaKTEPU3YeTCsl 3HAUYUTEIBHO MEHBIINM I10-
Tpebnenunem mMoinHocTH (10 40%)u Bpemenem cyuku (1o 40%)1mo cpaBHEHHIO
¢ CyIIKoi TpaHc(hopMaTopa MOTepsMU B COOCTBEHHOM Oake.

Henocratok cymku TpancopMaTopoB TOKAMH HYJIEBO MOCIEI0BATEb-
HOCTH 3aKJII0YaeTCsl B TOM, YTO HAMpSDKCHHE [HUTAHWS HECTaHAApTHOE, T.C.
HEOOXOIMM CHELHMANIbHBIA HUCTOYHMK TOKa. Yarie BCero TaKMM HCTOYHHKOM
TOKa MOKET OBITh CBAPOYHBIN TpaHCHOPMATOP.

IMocre cyuiku TpaHchopmaTopa MPOBOIAT €ro PEBU3HIO, IIPOBEPSIIOT pac-
KITHHOBKY OOMOTOK, OIPEACISIOT COMPOTHBIICHHE H30JALHMH CTSDKHBIX LIITIIICK
MarHuTONpoBoaa (IOKHO ObITh He HIke 5 MOM 1mst TpaHchOpMaTopoB Ha-
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npspkeHreM 10 35 kB BKIIIOUUTENBHO), MOATATHBAIOT BCe OOJITOBBIE COEIUHE-
Hus. TemnepaTypa TpaHcopMmaropa Hpd PEeBHU3WH AOJDKHA ObITh Ha 5...10°
BBILIIE TEMIIEPATYPHI OKPYKAIOLIETO BO3IyXa.

[ponomkuTeNnsHOCTh TPEObIBaHKS aKTHBHOM 4acTH TpaHchopMaropa Ha
OTKPBITOM BO3/yXe HE JOJDKHA MPEBBIMaTh 16 9 B Cyxyro moroxy (OTHOCHTEIb-
Has BJIAXKHOCTh Bo3dyxa 10 75%)u 12 4 BO BiaxHyro (OTHOCHTEIbHAS Biax-
HOCTB BO3IyXa cBele 75%).Bce TpancdopMaTopsl mociie 3aMBKH MaclioM 0
BKJIFOUCHUS BBIICPKHUBAOT 48 1 B T€mioM momerieHny 1 1204 B X0JIOTHOM.

3.3. ConpoTuBJ/ieHUs HYJIEBOii MOCI€e10BaTEIbHOCTH (pa3 0GMOTOK

HoMmuHnanbHas Conpotusnenus, MOm
MOIIHOCTH, KBA fo %
25 73 35,4
40 44 13,4
63 28 12
100 15,6 10,6
160 50 82
250 44 33
320 3,8 202
560 1,9 170
750 1,3 120
1000 0,9 80

3. TenztoBoii pac4ér TpaHcdopMaTopoB.
JlonymieHus: Temneparypsl Maciia ¥ OOMOTKH IO BBICOTE€ MEHSIOTCS

JIMHEWHO:
g = e06M. cp _eMacna cp =21<T.

98 °C — rakylo Temmeparypy MOXHO JAepKaThb Ha BepXHEH 0OMOTKe mpu
HOMHMHAJIBHBIX YCIIOBHSIX, YTOOBI OH paboTtan 25 jer.
Vypr = Doxp. BO3/l. HOM + 906M. cp +e=20+65+13= 98(3’1
eHHT B — Onppr — eB.C. — Ugy-
Tennosoii pacuém mpanc@opmamopa 8 yCmaHOSUBULIEMCS PeHCUMe.
Lens pacuéra: ompenenaeHue TeMIlEpaTyphl Macia B BEPXHHUX CIOSX H
olpezieIeHue TeMIepaTypsl 0OMOTKH B HanboJiee HarpeTol TOuKe.
O, on = 95 ‘(:a Vo, o6m — 140 T
V,, — ONPEAIENACTCS CTAPEHUEM MACIIa, Vogy — OTIPEAEIISIETCS U30IISIHEH.
[TpessimeHne TeMIiepaTypsl BEAET K Ooee ObICTPOMY CTapeHHIO Macia H

U3HOCY OOMOTKH.
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Onpedenenue memnepamypsl Macid.

B o6miem ciyqae
Sr# Siow-

KoadpummenT 3arpy3ku Tpancpopmaropa

K= Siou/S:,
b =AP, /AP,

rae AP, —notepu B Menu; AP, —moTepu B cTanu TpanchopMaropa.
ITotepu B Tpanchopmarope AP,

AP, = AP, + AP, = AP, (1 +K°h),

AP, 3aBucst ot K

AP, = ICAPb,
mo 'OCTy b = 5.
eM.B.CJ‘I(S) - APC(1+ kzb) "
eM.B.CJ‘I(SHOM) AR: (1+ b) ,

M — 3aBHCHUT OT CUCTEMBI OXJIaXKICHUS TpaHchopMaTopa.
Hus TpancdopmartopoB tumoB M u JI mpasen 0,9; s L] u 11 paBen 1.

2 m
) 1+ K%
eM.B.cn(S) - eM.B-CH(SﬂoM) 1+b !

Oyip.ca(S,0,) = 2O T — WISl MACIHOTO OXJIRXKICHHS.

IIpumep pacuéra TeMnepaTypbl HauboJiee HarpeTol TOYKH 00OMOTKH
U OTHOCHTEJILHOI0 H3HOCA BUTKOBOH M30JIS1UU:

1. Pacuétel By 1 V pOU3BOISITCS ISl CYTOYHOTO ABYXCTYMEHYATOTO Mpsi-
MOYTOJIBHOTO Tpaduka Harpysku Tpancopmaropa TMH-6300/10mo ucxon-
HBIM 3HA4YEHHSM €TO TapaMeTpOB.

1.1.Pac4éT MakCHManbHOTO 3HaueHus Oy, BBIMONHIETCS IO GopMyIam:

B =0, + 08y, + Hy KY = 160+ 5634+ 4031=11265 °C,
rac
ABy, = A6, +(Aebu ‘Aebi)(l‘e_m) ;

X
1+ RK?
Aebu = Aeor {1_'_—':\)2} ;
1+RK2 "
R =Aeo{ . Rl} ;
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08 08

2 2 2\ 08
1+ 5D57 1+ 5142 _ 1+ 5057
1+5 1+5 1+5

A8, =5

><(1—e'2’3*°): 564;
DBy, = Hy KY =230142"° = 4031 °C.

1.2. AHanoOTu4HO PacCUMUTHIBAIOTCSA U OCTANbHbBIE XapaKTePHBIE TOUKH, 110
KOTOPBIM CTpOHTCs TpaduK By, mpuBenéHHsbIil Ha puc. 3.3.

)

o5

112,65
107,00

92,70

82 44
78,00

72,34 71,50

63,40

$6.50

51,49 53,00

4213

30,00 F= 0 {

16.00
10,00 Sem !

-
smfs  sime U

I
|
20,00 L ] IL
|

14 16 Jis20 22 7
at, | ag Al

7
At 3
YA

AL o

Puc. 3.3. I'paduk HATPY3KH H COOTBETCTBYIOIHE €My
rpa¢gpuKu H3MEeHeHHs TeMIepaTypbl
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I'padmk comepKuT TpH ydacTKa:

a — y4aCTOK HEM3MCHHOM TeMITCPaTypPhl MPOAOUKUTEIILHOCTRIO 24 —t — 41y =
=24-2-4.30=1@

6 — y4acTOK HOBBIIICHHUS TEMIIEPATypHI MPOAOIKUTEIBHOCTRIO t = 24,

6 —Y4aCTOK CHIDKEHHUS TEMIIEPATypPhl MPOIOIDKUTEIBHOCTRIO 4Tg = 4-3,0 =
=12u.

1.3.OTHOCHTEIBHBINA M3HOC BUTKOBOW H30JSIMK V 32 CyTKH OeCIpephIB-
HOW Harpy3KH SIBIISETCS CyMMOW OTHOCHTEIBHBIX H3HOCOB Vi IO KaXXIOMYy WH-
TepBaity Atj, Ha KoTopble pazaensercs rpadux Opy.

Y4acTox HEM3MEHHOU TeMIepaTypsl IPHHUMAETCsI 3a OAWH MHTepBai At;.
VY4acToK MOBBIIIAIOMIEHCS TEMITEpaTyphl pa3aeiseTcs Ha aABa MHTepBana — At,
1 Atz TpOIOIDKUTETHHOCTRIO IO 1 9 Kaxkablid. [Ipu 3TOM BEIMONHSAETCS YCIOBHUE
(—Atz = Atg) < 0,30.

YyacToK MOHMKAIOMIEHCS TeMIepaTyphbl pa3ieiseTcss Ha MITh WHTEpBa-
JIOB, U3 KOTOPBIX TepBbie nBa (Aty U Ats) HMEIOT MPOJIOIKUTENBFHOCT MO 1 1
KaXIbIi, ciaemyrorue q8a narepana (Atg u At7) — MpoJOIDKHTENEHOCTS 10 3 9
Ka&KIbIH U Tocieayronmii uarepean Atg — ocraBmuecs 6 4.

1.3.1.B kaxxmom nHTepBase Atj pOBOAST TOPU30OHTAIBHYIO JIMHUIO CPEa-
Hell TeMepatypsl By, TlepeceKaronlyo HHTepPBall TaK, YTOOBI BEPXHAS U HIK-
HSISI TUTOLIAIH, OTPaHUYUBAaEMbIC JTJMHUEH CpeHEH TeMIlepaTyphl U BEpTHKAJIb-
HBIMH MHTEpBAJIaMH, ObIIIH IPUMEPHO PaBHBIMH.

[o HaiiieHHBIM TaKUM ITyTEM 3HaUYCHUAM O pacCUuTHIBAIOT 3HAUCHUS Vi

V, = ﬂz(ehl‘%)/ﬁ - i2(51’49‘98)/6 = 0,0015%

24 24
v, = At, 2(eh2—98)/6 - i2(92,7—98)/6 = 0,0226;
24 24
V3 — At3 2(eh3—98)/6 — i2(107,0—98)/6 — 0118,
24 24
V, = At, 2(9h4‘98)/6 = i2(78v0‘98)/6 = 0,00413
24 24
v, = s plns-99re = 1 o(71599/6 - g 5195,
24 24
Vs :%2(9%_98)/6 :32( 634-98)/6 _ 0,00230,
24 24
V, = Aty 2(9h7_98)/6 - iz(5ﬁv5‘98)/6 = 0,00104;
24 24
Vg = Atg 2(9h8_98)/6 = 12(5&0‘98)/6 = 0,00138
24 24
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OTHOCUTEIBHBIN H3HOC BUTKOBOM H30JIAIUU 3a CYTKU 66CHpepLIBHOI7[ Ha-
TPY3KH COCTABJISICT

8
V= ZV, = (0,00155|- 0,0226+ 0118+ 0,00413+0,00195+
i=1

+0,00230+ 0,00104+ 0,00138 = 0153
«HOpPMAaJIBHBIX» CYTOK H3HOCA.

3amaua 3.2. [Insi  OBYXCTYMEHYAaTOr0 CYTOYHOTO TpaduKa HArpy3Kd
(puc. 3.4,a) Tpanchopmaropa Tpedyercs:

1. PaccuurtaTh mepexoaHbIil TEIIOBOH PEKUM TpaHC(hOopMaTopa.

2. OueHHTP AOMYCTUMOCTh CHCTEMATHIECKON Meperpy3KH.

3. OueHHUTh OTHOCHTENBHBIN H3HOC BUTKOBOI H30JIILIHH 32 CYTKH.

BapuaHTs! 3a1aHuil mpuBeacHBI B Ta0I. 3.4.

1 !
| 1 | = ! 1 l 1
[ I | [ I |
| ] , 1 I ] .
0 |*_t,| 24 0 AY |*_t,| 24
a) 0)
Puc. 3.4. JIByxcTryneHuaTslii cyTo4Hblii rpaduk Harpy3ku (a)
U Nepexo/IHbIi TeMI0Boi pexxuM B Tpancdopmarope (6)
Taéanua 3.4
Bapuanr Ky, 0. Ky, o.e t,u | Tpanchopmatop T'opon VcnoBust
1 0,95 1,5 2 TMH Acrpaxanb 3uma
2 0,9 1,45 2 TIH Bopkyra Jlero
3 0,85 1,4 3 TMH Kanununrpan Ton
4 0,8 1,35 3 TAH MypmaHck 3uma
0,75 1,3 4 TMH Hosropox Jlero
6 0,7 1,5 4 TOH IIckoB Ton

27



IIpooonocenue maon. 3.4

Bapuanr Ky, 0.e Kz, 0.6 | t,u | Tpauchopmartop T'opon VYcnosust
7 0,65 1,45 5 TMH TBepb 3uma
8 0,6 1,4 5 TIH Bosorna Jleto
9 0,55 1,35 6 TMH ITerpozaBoxack Ton
10 0,5 1,3 6 TIH AcTtpaxaHb Jlero
11 0,95 1,5 2 TMH Bopkyra Ton
12 0,9 1,45 2 TIH Kanununrpan 3uma
13 0,85 1,4 3 TMH MypmaHck Jleto
14 0,8 1,35 3 TIH Hosropox Ton
15 0,75 1,3 4 TMH IIckoB 3uma
16 0,7 1,5 4 TIH Teepb Jlero
17 0,65 1,45 5 TOH Boioraga Ton
18 0,6 1,4 5 TMH [Terpo3aBoack Jlero
19 0,55 1,35 6 TIH AcTtpaxaHb Ton
20 0,5 1.3 6 TMH Bopkyta 3uma
21 0,95 1,5 2 TIH Kanununrpan Jlero
22 0,9 1,45 2 TMH MypmaHck Ton
23 0,85 1,4 3 TIH Hosropox 3uma
24 0,8 1,35 3 TMH IIckoB Jleto
25 0,75 1,3 4 TIH Teepb Ton
26 0,7 1,5 4 TMH Bonorga 3uma
27 0,65 1,45 5 TIH ITerpo3aBoack Jlero
28 0,6 1,4 5 TMH Acrpaxanb Ton
29 0,55 1,35 6 TIH Bopkyra Jlero
30 0,5 1,3 6 TIH Kanununrpan Ton
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METOJMYECKUE YKA3AHMS K PEHIEHUIO 3AZTAYU 3.2

Ha pucynke 3.4, 6 moka3aH NEPEXOMHBIA TCIUIOBOM PEXHUM B TpaHChOp-
Marope mpu ero paboTe Mo 3aJaHHOMY ABYXCTYIEHYATOMY rpaduKy Harpy3Ku
(puc. 3.4,a).

Temmeparypa Bo3ayxa 0O, B TeueHHE CYTOK MPUHHMACTCS HEH3MEHHOI
U PaBHOM DKBUBAJICHTHOM Temreparype (mpsmas 1). 3MeHeHue temneparypbl
Macma O, Ha BbIXOZE M3 OOMOTKH WUIFOCTPHUPYETCS 3aBUCHMOCTBIO 2,
M3MCHEHHE TEMIIEPaTyphl Hanboiee HArpeToil Touku 0OMoTku Oy, — 3aBuCHMO-

cThi0 3. 3HAUYEHHsI YKBUBAJICHTHBIX T'OJOBBIX TEMIIEPATYD JJISI TOPOJIOB TPHBE-
neHsl B Ta0u. 3.5.

Tabéauna 3.5
DKBHMBAJICHTHAs TeMIIepaTypa Bosyxa 0, ,°C

T'opon
T'onoBas SuMHSIS Jletnsas
ApXaHreabcK 5,8 -11,4 14,0
Bonorga 7,4 -10,8 15,5
Bopkyra 0,5 -19,4 9,4
Kanununrpan 9,9 -2,4 16,5
MypmaHck 3,4 -9,5 10,7
Hosropoxn 8,3 —7,6 16,0
ITckoB 8,8 —6,5 16,3
ITerpozaBoack 7,1 -8.,8 15,1
Teepb 8,1 -9,1 15,9

B ycTaHOBHBIIEMCSI TEIUIOBOM peXnMe ¢ Harpy3koi K mpessimenne tem-
mepaTyphl Maciia Ha BBIXOJE W3 OOMOTKH HaJ TEMIEpaTypoil BO3Iayxa oIpese-
JISIETCS 110 BBIPAKESHUIO!

A8, k) =48 (L+ RK,)/(L+ R]*.

oar

ITo 5TOMy BBIpa)eHHNIO BHIMUCIAIOTCS 3HAYCHUS AByak )1 ABoak s €O-

OTBETCTBYIOIINE YCTAHOBHMBIIEMYCSl TEIUIOBOMY pEXHMY TpaHcdopmaropa,
paboraromiero ¢ Harpyskoit K; min K,. HeoOXoauMbie YHUCIOBBIE TaHHBIE MPH-
BeleHbl B Tab. 3.6.
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Taéanua 3.6

HasBanue noka3zaternst O6o03nauenne | TMH | TIOH
[Tokasatens cTerneHn Macia X 0,8 0,9
TTokasarenb cTeneHn 0OMOTKH y 1,6 1,6
OrHoutenue noteps AP, /AP, R 5 6
TemoBast MOCTOSHHASI BpEMEHH Macia To, 4 3 25

IIpeBsImenue TemmepaTyps! Macia Ha BEIXOJIE
i A8, . °C
13 0OMOTKH HaJ| TeMIIepaTypoi Bo3ayxa oar ? 55 52

[IpeBbiienne TeMiepaTypbl Hanbosee HarpeToi
TOYKH B BEpXHEH 4acTH 0OMOTKH HaJl TEMIIepaTypoi

Macja Ha BBIXOJIe U3 0OMOTKHU LBy, °C 23 26
[penenbHast TeMIepaTypa Macja Ha BBIXOJE .
13 0GMOTKH ABymax: °C | 105 | 105
[IpenenbHas TeMiiepaTypa HauboJIee HarpeToi

pea; paTyp p A8 oC
TOYKH OOMOTKH hmax 140 140

Temneparypa Haubosnee HarpeToi TOYKU OOMOTKH,
IIPU KOTOPOU OTHOCUTENBbHBIN U3HOC U30JISALUU
paBeH eIUHULIe °C 98 98

Tpumeuanue. ViHpexcsl h, 0 u @ cootBeTcTBYIOT BepxHeil wactu oomotku (high), macty
(oil) u Bozmyxy (air) coorBercTBenHO. MHAECKC ' COOTBETCTBYET HOMHHAIBHOMY (rated) 3nade-
HHIO TIapaMerpa.

W3MeHeHre MPEBBIICHUS TEMIIEPAaTyphl Maclia Ha BBIXOJE W3 OOMOTKH
HaJ TeMIepaTypoil Bo3ayxa B MEPEXOAHOM TEIJIOBOM PEXUME NMPU U3MEHEHUU
Harpy3ku oT 3HaueHHUs K; mo 3HaueHms K, ompenernsercss SKCTIOHCHINAIBHON
3aBHCHUMOCTBHIO

Aeoa(t) = Aeoa(Kl) + Aeoa(Kz) - Aeoa(Kz)] [1_ eXF(_ l:/TO)] :

Jlist 3Hauenwii t = 1, 2, 3, ... 00 3TOMY BBIPaXKCHUIO CTPOUTCS 3aBHCHU-
MocTb AB,(t) Ha MHTepBane meperpysKH t, ONpeeNnsroTcs NPEBBIICHIE TEM-

mepaTypsl Maciia Ha BBIXOJIE W3 OOMOTKH HaJl TEMIIEpaTypoH BO3AyXa K KOHILY
UHTepBaia neperpy3ku A, ¥ TeMmmepaTypa Maciia Ha BBIXOJE M3 OOMOTKHU K

KOHILy HHTepBaJa Ieperpy3Kku
DByt =6, + DBy -
V3MeHeHHe NPEBBILCHUS TEMIEPATyphl Ha BBIXOAEC HaJ TeMIEpaTypoil

BO3IyXa B HMHTEpBAaJE IIOCIE IMEPErpy3Kd ONpeAemsieTcs IKCIOHCHINAIbHON
3aBHCHUMOCTBIO!

A8, (1) = Aeoa(Kl) + |28y — Aeoa(Kl)] [1_ eXF(_ t/TO)] .
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st 3navenunii t = 1, 2, 3, ..., & 10 3TOMYy BBIpa)XEHUIO CTPOUTCS 3aBU-
cumocth A8, ,(t) Ha uHTepBase mocie meperpy3ku. Cumraercs, 4TO Yepes
BpeMs, paBHOE 3o, MEPEXOAHBIN TEMIOBOMN MPOLIECC MOTHOCTHIO 3aTyXaeT.

Ipu W3MEHEHUM HATPY3KH M3MEHEHHE TEMITCPaTyphl OOMOTKH IIPOHMCXO-
JIT HAMHOTO OBICTpEe, YeM W3MECHCHHE TEMITEpaTyphl Macia, MOCKOJIBKY Tell-
JI0OBask TMOCTOSIHHAS BPEMEHN 0OMOTOK 3HAYMTENBHO MeHbIe To. C HEKOTOPHIM
TPHOIIKEHNEM MOXHO CYWTATh, YTO TPU CKAYKOOOPAa3HOM H3MEHEHWH Ha-
TPY3KH M3MCHEHHE TeMIIEpaTyphl HanOoJee HArpeTo TOUYKH OOMOTKH MPOHUC-
XOJIUT MCHOBEHHO.

B ycTaHOBHBIEMCS TEIUIOBOM PEKHME C Harpyskoit Kj mpeBbiienne
TEMIEPaTypsl HanOoJiee HATPETOW TOYKH OOMOTKH Haj TEMIEpaTypoi Macia
Ha BBIXOJI€ M3 OOMOTKH OTPENENAETCS 10 BBIPAKEHHUIO:

= y
Aeho(Kl) _AehorKl '
ITo aHamOrMYHOMY BBIPA’KEHHUIO ONPEIEISETCA 3HAYCHUE AGhO(KZ) , COOT-

BETCTBYIOIIEe Harpyske Ko.

JlanpHeimee W3MEHEHHE TeMIIepaTypbl HamOoJiee HarpeTold TOYKH 00-
MOTKH B HMHTEpBaje MEperpy3ku t ompenensercs W3MCHCHHUEM TEMIIEPATyphI
Maciaa. DKCHOHEHTHI YBEIWYEHHs TeMIEpaTypbl Haubojee HArpeToil TOUYKH
obmorku AB,, u macma A8, uayr mapamiensao (puc. 3.4,6). Temmneparypa

HanboJiee HArpeToil TOYKH OOMOTKH K KOHILy HHTEPBAJIA IEPErPy3KH COCTABHT:
DBy = Oy + ABpgk,) -
ITpyu cKkauk0OOpPa3HOM YMEHBIIEHMU HArpy3KkH JI0 3HadeHus K; Temmepa-

Typa HanboJee HarpeToil TOYKH OOMOTKM MTHOBEHHO YMEHBIIAETCS Ha BEIH-
YUHY AGhO(Kl) U B JAJIbHEHIIEM YKCTIOHEHTHl YMEHBIICHHUS TeMIIepaTyphl Hau-

0oJiee HArpPeTON TOYKH OOMOTKH M Maclia HayT napamiensHo (puc. 3.4,6).
JIonmyCTUMOCTh CHCTEMATHYECKON Meperpy3Kd TpaHchopMaTopa OLEHH-

BaeTCs COMOCTABICHUEM PACCYMTAHHBIX K KOHI[y MHTEpPBAJIA MEPErpy3KH TEM-

neparyp Hambosee HarpeToi ToYku oOMOTKH O, pa3bute Ha mHTepBamsl Af;,

B KOTOPBIX M3MCHEHHE TEMIIepaTypsl 6, MOXHO cunTath JIMHEHHBIM. Ha kaxknoM
U3 TAKHX HHTEPBAJIOB M3MeHeHue 6, 3ameHsiercs cpeqHuM 3HaueHueM O, . Yua-
CTOK C HEU3MEHHOH TeMmepatypoil 6}, mpeamecTByIOIMil eperpysKe, cuuTa-
eTcsi OTHUM uHTepBanoM Af; .

W3HOC M30JI1UH 328 CYTKH OTPEeIsieTCs] B COOTBETCTBHH C 6-IpaayCHbIM
MIPaBUJIOM CTApEHUS H30JISIIHAHN 110 BEIPAKCHHIO:

_1 (8 —90)/6
V=—)> A 2"N .
24’IZ l
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Pa3smepHOCTh WM3HOCA U3OIAIMH — HOPMANBHBIC» CyTKH. OJHU <«HOP-
MaJIbHbIe» CYTKH COOTBETCTBYIOT M3HOCY H3OJSIIIMK 3a CYTKH TpH padorte
TpaHc(hopMaTOpa C TaKHUM TOCTOSHHBIM TI'pa)MKOM HArpy3KH, MPH KOTOPOM
TeMIeparypa Haubosee HarpeToit Touku oomotku 6, = 98°C.

KoHTpo/ibHBIE BONIPOCHI 10 TeMe
«JKemiIyaTanus TpanchpopMaTopoB»

Kontposs 3a Harpyskoii Tpancdopmaropa.

Ioaroroska TpaHcHOPMATOPOB K BKITIOUYEHHIO.

DKcIutyaTanus Tpanc@opMaTOpHOTo Maca.

OcMoTpsl TpaHcdopMaTopos.

O0BEM ucnbITaHni TpaHcHOPMATOPOB.

Ipuémocnarounsle u NpopUIAKTHYESCKUE HCIIBITaHUS TpaHcdopma-

oakwnpE

TOPOB.
7. TlapannensHas paboTa TpaHC(HOPMATOPOB.
8. Tekymuii peMOHT TpaHC(HOPMATOPOB.
9. KouTpois 3a Harpy3Ko# Tpanchopmaropa.
10. Cymka TpaHchOpMaTOpOB.
11. BHemHUE OCMOTPHI TPAHC(HOPMATOPOB.
12. M3osmsiust TpanchopMaToOpoB | €€ IKCIUTyaTaIus.
13. Topsmok BKIFOUCHHUS, OTKIFOUCHUS M PETYIUPOBAHUS HAMIPSKCHHUS.
14. OcHOBHBIC HEHCIIPABHOCTH TPaHC(HOPMATOPOB.
15. Texnuka 6€30MaCHOCTH MIPY UCIIBITAHUN CHUJIOBBIX TpaHC(HOPMATOPOB.

32



4. JKCIIIYATALUSA QJEKTPUYECKUX MAIIHUH (M)

3anaua 4.1. Bei6op acHHXpOHHOTO JBUTATEINS.
Ornpenenuth pacuy€THYIO MOIIHOCTh JBUTATeNsl, BBIOpaTh MO KaTajory
AJl, npeaHa3HauYeHHBIA JUIS NPUBOJA MEXaHU3Ma C LUKJINYECKUM TpaduroM
Harpy3Kd B MPOJOJDKUTEIBHOM WIIM IOBTOPHO-KPATKOBPEMEHHOM pEXHUMAax

paboTsl. [IpoBecTr MpOBEpKY IBUraTENs MO MEPErpy309HOi CIOCOOHOCTH.

Taoauna 4.1
BangHTa }Allél I{‘I/Igl; Iﬁ%{ bie . . o, 027:;;’&1 Ku

1 80 40 60 10 5 20 25 1410 0,95
2 120 100 95 10 10 15 55 930 0,9
3 50 20 30 10 15 10 5 915 0,85
4 150 125 145 10 20 10 60 930 0,95
5 150 130 160 10 25 20 35 141 0,9
6 40 30 10 5 15 20 10 930 0,85
7 40 25 20 5 15 15 5 1420 0,95
8 30 15 25 5 20 10 25 930 0,9
9 20 15 10 5 10 5 60 935 0,85
10 180 140 150 5 15 15 25 144 0,95
11 30 20 10 15 10 20 5 144( 0,9
12 30 40 60 15 5 15 5 140( 0,85
13 30 45 20 15 10 10 5 141( 0,95
14 30 50 30 15 15 10 10 940 0,9
15 200 180 170 15 20 5 60 930 0,85
16 220 230 215 10 15 10 25 940 0,95
17 20 15 25 10 10 15 5 930 0,9
18 20 45 40 10 5 10 75 950 0,85
19 25 20 15 10 15 15 60 950 0,95
20 20 25 15 10 10 5 20 144( 0,9

IIpumeuanus: My, Mp, M3 —MOMEHTBI Harpy3KH Ha Bajly JUIi COOTBETCTBYIOLIMX yyacT-
KOB rpaduka HarpyskH; ty, to, t3 — Bpemst paboThl ABUTATENS C 33JJaHHBIMH MOMEHTAMH Harpy3KH;
to — Bpems may3sl; N — 4acToTa BpaleHus asuratens; K, — KoahGUUUeHT, yq4uThIBAOIMN BO3-
MOXHO€ CHW)KEHUE HAIPSDKEHUS CETH.
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METOJUYECKUE YKA3AHU K PEIHEHUIO 3AJTAUN 4.1

1. DKBHBaJICHTHBIII MOMEHT Ha Bally

2 2 2
Mo = [MibtMot, ¥ M3ty
JKB tl+t2+t3

2. HpO[[OJ'I)KI/ITeJ'ILHOCTL BKIIIOUYCHUA

=—————[100%.

3. DKBHBaJIEHTHAsI MOITHOCTD
Py, = 0105V .Nn, .

4. PacyérHas MOIIHOCTE

1B
p 9KB IIB '

CT

rae [IB., — cranmapTHas TPOAODKUTEIBHOCTh BKIIOUEHHUS — OJvKaimas
Gouibitas 1o tadi. 4.2.

5.Tlo pacuéTHO# MOLTHOCTH BEIOMpaeM JBUTATEIb

HOM —

>
P Pp .
6. MakcuMaabHbII MOMEHT JIBUTATEIS

Mmaszmax*[M

HOM !

M, = 955 Hry

2HOM

rae M a— KPaTHOCTh MaKCHMaJbHOro MoMmeHTa, it JAIT — 2...2,5, mia
Al-1,6...2,5.

7. IIpoBepka aBUTATES 110 TIEPETPY309IHOHN CIIOCOOHOCTH.
CpaBHHBaeM HaHOOJBIINHA MOMEHT HArpysku (Myg), ompeaenseMblil mo
rpaduKy Harpy3ku ¢ MakCUMaJIbHbIM MOMEHTOM JIBHTaTeIsl
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3amaua 4.2. [Iyck aCHHXPOHHOTO JBHTaTEIIs.

AcuHXpoHHbIii aBuratens (AJl) muraercs ot cucreMsl HanpspkeraneM U (kB)
MOCPEACTBOM BO3AyHIHOM jrHuu BJI mmmaoi L (kM) u tpancdopmaropa T. Ompe-
JIeNUTh TIOTepH HanpspkeHust AU, % npu mycke asurarens. JmuHa BJI cooTBeT-
cTByeT HOMepy Bapuanta (tabir. 4.3). Tpanchopmarop T ¥ BO3AYIIHYIO JTHHUIO
BJI momo6paTh B COOTBETCTBHH C TUTAEMBIM aCHHXPOHHBIM nBUTaTteneM AJl.

BJI T
Hcrounuk I I
SHEPTHH I I (. @
Ta6auua 4.3
g - 5 Q% H
g § g a 2 Martepuan Tum AJT ; § s X
& g =5 £ npoBojia o ; 3 =
= =5 ©
1 10 | 35| 1500 Menp JIA302-16-44-&/1 170| 6 0,69 | 88
2 15 | 35| 2000| Amomunmii |JA302-16-44-&/1 170 3 0,72 | 90
3 8 10 | 2550 Mens JIA302-16-54-8/1 630| 6 0,85 | 93,5
4 7 10 | 2500| Amomunmii | J1A302-16-54-&1 630 3 0,85 | 93,5
5 30 | 35| 3000 Menp JIA302-16-54-8°1 500 6 | 0,835| 93
6 6 10 | 3500| Amomunmii |JIA302-16-54-10/1 160| 6 0,68 | 89
7 17 | 35| 4000 Menp JIA302-16-59-&1 |1250| 6 0,85 | 94
8 5 10 | 5000| Amomunmii | J1A302-16-64-6/1 800| 6 0,88 | 93
9 4 10 | 6000 Mens JIA302-16-64-G1 630| 6,6 | 0,87 | 92,5

10 | 35 | 35| 6500 Amomunnmii |JJA302-16-64-10/1 | 200| 6 0,73 | 89,7
11| 3 10 | 7000 Menp 4A112M2Y3 75(038| 088|875
12 2 6 7500 | Amomuunii |4A280S4A3 110|0,38| 0,9 | 92,5
13| 1 10 | 8000 Mens 4A355M4Y3 315|0,38| 0,92 | 94,5
14 | 14 | 35| 2200| Amomunnii |4A355M2Y3 315|0,38| 0,89 | 91,5
15| 3 6 3100 Menp 4A280S%3 110(0,38| 0,89 | 91,5
16 | 4 10 | 5350| Amomunmii |4A225M2Y3 55 0,38 0,89 | 90
17 | 17 | 35| 6400 Menp 4A315M6Y3 132(0,38| 0,9 |935
18 | 5 10 | 7700| Amomuunii |4A355M8Y3 160 | 0,38| 0,85 | 93,5
19 | 3 6 7900 Mens 4A280S10/3 37 | 0,38 0,78 | 91
20 | 20 | 35| 3580| Amomunmii |4A280S10/3 37 |0,38| 0,78 | 91
21 5 6 6530 Menp 4A280S%3 110(0,38| 0,89 | 91,5
22 | 12| 10| 7100| Amomuumii |JA302-16-64-101 | 200| 6 0,73 | 89,7
23 | 23| 35| 4220 Mens 4A112M2Y3 75]0,38| 0,88 | 87,5
24 | 14 | 10| 3750| Amomunnmii |JA302-16-44-81 170 6 0,69 | 88
25| 5 6 7420 Menp JIA302-16-44-8/1 170 3 0,72 | 90

w
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METOJMYECKUE YKA3AHMS K PEHIEHUIO 3AZTAYU 4.2

[pu mycke AJl oT TpaHCpopMaTopa MOTEPH HAMPSHKEHUS ONPEIEISIOT MO

dhopmyie
_ATA
Ltz tz,
rJie Z, — CONPOTHBICHUE JINHHUHU, 3aBUCSIIECE OT MAPKH, CEUCHHS U IUIMHBI [PO-
BOJIa; Z; — CONPOTHUBIICHHE KOPOTKOTO 3aMBIKaHUs TpaHCpopMaropa, orpeje-

JSIEMOE TI0 €T'0 MACIIOPTHRIM JTaHHBIM:
0,
= U]( /OUHOM B
1o00,,,

Au, %= 00,

Z, — CONPOTHBIICHUE 3JIEKTPOJIBUraTENIS IIPU ITyCKE:
Z = UHOM
H 1
V30,
rae U, — HOMUHQJIbHOE HampspDKeHHE; |, — MyCKOBOM TOK 3JIEKTPOIBUTATEIIS.

KoHTpoabHBIE BOIIPOCHI N0 TeMe
«IKCIUTyaTaAlus 3JeKTPUYECKHX MAIHMH

1. OO0BéM u HOpPMBI MPUEMOCHATOYHBIX WCTIBITAHUN TPU BBOJEC B JKC-
TUTyaTaIuio SJCKTPUICCKUX MAIIIUH.

2. TIycK 3JeKTPHUYCCKUX MAIIKH.

3. KoHTpoms Harpy3ku u TeMrepaTypa 0OMeHa 3IEKTPUICCKUX MAIIHH.

4. BnarooOMeH MEXIy U3OJAIMCH 3CKTPUICCKAX MAIIWH H OKPYIKAro-
el cpenoi.

5. CrocoObI CYIIKH H30ISIUH OOMOTOK JIEKTPUICCKUX MAIITHH.

6. DOkcmmyatanus TOKOCOOMPATEIBHBIX YCTPOHCTB 3JCKTPUYCCKAX Ma-
IIUH.

7. Pabora a5IeKTpUYecKuX MalliH TPH HEHOMUHAIBHBIX PEKUMAaX.

8. HewucnpaBHOCTH, BO3HUKAIOIIKEC B IMPOLECCE IKCILUTYATAI[UH SICKTPH-
YECKHUX MAIINH, U UX YCTPaHCHUE.

9. TexHu4eckoe OOCITYy)KHBAHHE JICKTPUUCCKUX MAIIUH, HAXOISIIIAXCS
B DKCILTyaTaIuy.

10. BrusiHEE YCIIOBHH JKCILTyaTallMd Ha CPOK CIIY>KOBI 3JICKTPOJIBUTA-
TeJeH.

11. TloBbIIeHHE YKCILTYATAITMOHHON HAIEXKHOCTH.

12. TexHuka 0€30MaCHOCTH MPH SKCILUTYaTAI[UH AIEKTPHUCCKUX MAIITUH.
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IIpakTnueckast padora Nel(0. Tema: Ilpuémka B peMOHT U
pa300pKa aCHHXPOHHOIO 3JIEKTPOABUIATEJIS.

Heab padoThl

N3yunTth nops10K NpuEMKH B pEMOHT U pa300pKH aCHHXPOHHOTO
AJIEKTPOJIBUTATEIS.

3agaum padorsl 1.II03HAKOMUTBECS ¢ TEXHUYECKUMU YCIOBUSMH PEMOHTA.

2. OxapakTepu30BaTh pa3IuyHbIe BUJIbI PEMOHTOB.

3. N3yuuTh HEOOXOAMMOCTb IPUMEHEHHUS MPEAPEMOHTHBIX UCIIBITAHUI
AIEKTPUYECKUX MAILIVH.

4. I3y4nTh NOPSAOK pa300pKHU AIEKTPHUUECKUX MAIIMH B 3aBUCUMOCTH OT
UX radapuToB U Beca.

5. O3HaKOMUTBCS € MPUCHOCOOICHUSIMU K HHCTPYMEHTOM IPUMEHSIEMOM
pu paz00opKe IEKTPUUECKUX MAIIHH.

6. O3HaKOMUTKCS C MOPSIAKOM AePEKTAUH SJICKTPUUECKUX MAaIluH,
COCTABJICHHEM TEXHOJIOTMYECKUX KapT PEMOHTA.

Iopsinok BeIMOJIHEHNsI padOTHI

1. O3HAKOMUTHCS C TEXHUYECKUMU YCIOBUSMHU COOJIIOIae€MbIMU TTPU
PEMOHTE 3JIEKTPOIBUTATEIIEH, C TEXHOJIOTUYECKUMU KapTaMU 10 PEMOHTY
AIEKTPUYECKUX MAIIIKH.

2. PaccMOTpeTh pa3auyHbIe BUAbl PEMOHTA 3JIEKTPUUECKUX MAIIIVH,
nepeyeHb padoT BBIMOJHIEMBIX MPU ATUX PEMOHTAaX.

3. M3yuuTh OpsIIOK TPOBEACHUS MPEIPEMOHTHBIX UCTIBITAHUN U
MOCIIEIOBATEILHOCTh UX TPOBEICHUSI.

4. I3yunThb NMOCIEN0BATETLHOCTH Pa300PKHA MAIIMH MajoWl U OOJILLION
MOIIIHOCTH, IPUMEHSIMBIN HHCTPYMEHT U MPUCIIOCOOTIEHUSI.

5. PaccMoTpeTh OpSIIOK 3aMEHBI ITOITUITHUKOB, yIaJICHHE OOMOTOK U3
KPYTJIOTO ¥ MPSIMOYTOJILHOTO MPOBOA, YAAUICHHE CTEPKHEBBIX 0OMOTOK POTOPOB.

6. 3yunTh nopsanok gedeKTaiuu 4acTen JeKTPUUECKUX MaIllvH,
COCTABJICHHE TEXHOJIOTHUECKUX KapT PEMOHTA, IPUMEHsIeMOoe 000pyI0BaHUE U
PUOOPHI.

Kounrpoasnsbie Bonpocsl: 1. Kakue TpeOoBaHMs NpebsABISIOTCS K
PEMOHTY DJIEKTPUYECKUX MAIIUH?

2. Kakue Bubl paOOT BBIMOIHSIOTCS MPU TEKYIIEM PEMOHTE JIEKTPUUECKUX
MaIuH?

3. Kakue BuapI paboT BBIOJIHSIOTCS MTPU KATUTAILHOM PEMOHTE
AIEKTPUYECKUX MAILH?

4. Kakoit mops1ok 1 00bEM MPEAPEMOHTHBIX UCTIBITAHUHN DIIEKTPUUECKIX
MalluH?

5. OnucaTp MOCIeA0BATENBLHOCTD CHATHS MOAIIMITHUKOB U TOIIIMITHUKOBBIX
IIUTOB.

6. {15 CHATHS KaKuX JeTalell NpUMEHSIOTCS ChEMHUKN?



7. Onucarb crocoObl U3BICUEHHSI PA3TUYHBIX BUJIOB OOMOTOK CTaTOPOB U
POTOPOB AIEKTPUUECKUX MAIIHH.

8. B uém 3akmrouaeTcs mporecc AeeKTaunuu deKTPUIECKIX MalTuH?

9. Kakue noBpexaeHUs AIEKTPUYECKIX MAIIUH MPUBOJAT K UX MOJHON
BBIOpaKoOBKe?



IIpakTnyeckas padora Nell. Tema: PeMOHT 1 cOOpKa aCHHXPOHHOT'0
JABHUTATEJIs I0CJIe PEeMOHTA

Hean padoThl: N3yunTh TEXHOJOTHUIO PEMOHTA U MOPSI0K COOPKHU
AIEKTPUYECKUX MAIIIKH.

3agaum padorsl 1. [I03HAKOMUTECS ¢ TEXHOJIOTUEH PEMOHTAa MEXaHUYECKUX
YacTel 3JIEKTPUYECKUX MalIUH (CEpACYHUKOB, KOPITYCOB, OAIIUITHUKOBBIX
IIUTOB,BAJIOB).

2. I1o3HaKOMUTBCA C TEXHOJOTUEN PEMOHTA KOPOTKO3aMKHYTBIX OOMOTOK
POTOPOB, KOJUIEKTOPOB U KOHTAKTHBIX KOJIELI.

3. PaccMOTpeTh TEXHOJIOTHIO PEMOHTa OOMOTOK U3 KPYTJIOTo,
IPSAMOYTOJIBHOTO U IPYTUX BUIOB MPOBOJIOB.

4. [103HaKOMUTBCS C TEXHOJOTHEH MPOMUTKU OOMOTOK JIEKTPUUECKUX
MalluH.

5. Ilo3HaKOMHTBCS ¢ OalaHCUPOBKON POTOPOB IEKTPUUECKUX MAILIUH.

6. PaccMOTpeTh TEXHOJIOTHIO COOPKH 3JIEKTPUUECKUX MAIIHH.

7. PaccMOTpeTh NOPS0K ¥ IPOrpaMMy MCIIBITaHUI IBUTaTEIeH
IIEPEMEHHOI0 TOKA ITOCJIE KAIIUTAIBHOIO PEMOHTA.

IHopsaaok BeINOTHEHUsI padOThI

1. I3y4nTh TEXHOIOTHYECKUE NPUEMBI IPU PEMOHTE MEXAHUYECKON YaCTH
AIEKTPUYECKUX MAIIUH.

2. I3yunTh criocoObl BOCCTAHOBIJICHHUS JIMTHIX U CBAPHBIX 0OMOTOK POTOPOB
ACMHXPOHHBIX MAIIMH.

3. I3yunth criocoObl peMOHTA KOJUIEKTOPOB M KOHTAKTHBIX KOJIEII
DIEKTPUYECKUX MAIIUH.

4. 3yunTh BUIBI OOMOTOK U TEXHOJIOTUIO YKJIAJIKH U3 KPYTJIOTO U
IIPSAMOYTOJIBHOTO IPOBO/JIA.

5. I3y4nTh TEXHOJIOTUIO MPONUTKH OOMOTOK 3JIEKTPUUECKUX MAIIHH,
IPUMEHSEMbIE PONUTOYHBIE MaTEpUAIIbI, 000PYIOBAHUE IS IPOIUTKH.

6. 3yunTh 1Ba Buja 6amaHCUPOBKU POTOPOB (CTATUYECKYIO U
JTUHAMHYECKYIO), IPUMEHSIEMbIE I OalaHCUPOBKH MEXaHU3MBbI U
MPUCTIOCOOJICHHUS.

7. N3yunTh NOPSIIOK COOPKH SIEKTPUUYECKUX MAIIHH.

7. I3y4nTh NOPAAOK U IPOTPAMMY UCIIBITAHUMN DJIEKTPUYECKUX MALLIVH
MOCJIE KalIMTAIbHOTO PEMOHTA.

KonTpoasnsbie Bonpocsl: 1. Kakue HeHCIpaBHOCTH MOTYT BO3HUKATh B
MEXaHUYECKUX YACTAX JIEKTPUUECKUX MAILIVH MPU UX IKCIUTyaTaluu?

2. Kak npou3BOUTCS PEMOHT MOJUIMITHUKOBBIX IIUTOB, Baja, aKTUBHOTO
’KeJe3a, CTaHMHbI, BOCCTAHOBJICHHE PE3bOOBBIX OTBEPCTUH U mpouee?

3. Kak mpou3BoAUTCSI pEMOHT JINTOH OOMOTKH POTOpPA K.3. AJI.JIBUTATES?

4. Kak mpou3BOANTCS pEMOHT CBapHOM K.3. 0OMOTKH?

5. Kak mpou3BOaUTCS pEMOHT KOJUIEKTOPOB U KOHTAKTHBIX KOJIEI]
ANEKTPUYECKUX MAIIUH?



6. Kakue Tunbsl 0OMOTOK MPUMEHSIOTCS B ACHHXPOHHBIX AJI.JBUTATEISX?

7. Kak yknaapIBatoTcsi OOMOTKH U3 KPYTJIOro SMaTMPOBAaHHOTO MPOBOAA?

8. Kak ykiiaipiBatoTcst 0OMOTKH U3 MPSMOYTOJIBHOTO MPOBOAA?

9. Ha3nauenue nponuTKu 0OMOTOK SJIEKTPUUECKUX MAIIUH?

10. CriocoObI MPOMUTKH OOMOTOK JICKTPUYECKUX MAIIIUH?

11. Kakue naku NpUMEHSIOT IPU MPOMUTKE 0OMOTOK 3IEKTPUUECKUX
MaIluH?

12. Ha3znaueHue u TUIbI 0aJaHCUPOBKU POTOPOB SIEKTPHUUECKUX MAIIKH?

13. KakoB nopsi0k COOPKH 3IEKTPUUECKUX MAIIUH?

14. UcnipiTaHus 3IEKTPUYECKUX MAIIUH MOCJIE PEMOHTA, MOPSIO0K,
MpOrpamMMa UCIbITaHHUH.



IIpakTnyeckas padora Nel2. Tema: Onpenesnenue oTaeIbHBIX
($a3 Tpéxpa3zHOro 3IeKTPOABUTaATEISI K MAPKHMPOBKA BHIBO/I0OB

Hean padorel: [Ipnodpectu npakTUYECKHUE HABBIKU 11O OTPEEICHHUIO
KOHIIOB OOMOTOK OTJIENBHBIX (Pa3 U MX Hayal U KOHIIOB y TpEX(Ha3HOTO JIBUTaTENs
nocJye peMoHTa.2. PaccMoTpeTh criocoObl COeIMHEHUsS 0OMOTOK U Ha Kakue
HaIpPsHKEHUS] OHU BKJIIOYAIOTCA.

3agaum padorsl 1. M3yunTh NOPSAOK ONpEAEIICHUs IPUHAIIICKHOCTH
BBIBOJIOB K Pa3IMYHBIM (ha3aM OOMOTKH.

2. ITonoGpaTh pubOpPHI HEOOXOUMBIE ISl TPOBEACHUS U3MEPEHUM.

3. 3yuuTh NOPSAOK ONpeIeSIeHHs] Hayayla U KOHIIAa OOMOTKHU Y OTJIETIbHBIX
bas.

4. ITogoOpaThs prOOPHI HEOOXOAUMBIE JUIS POBEACHUS PAOOThI, U3YyUUTh
MOPSJIOK pabOThI C HUMH.

5. 3y4nTh KaKk COeTMHAIOTCS OOMOTKU OT/ACIBbHBIX (a3 AIeKTPOIBUTATENS
npu nojkiatoueHuu ero Ha 380 u 220 B.

IHopsinok BbIMOJIHEHNSI padOThI

1. Onpenenenrie MPUHAICKHOCTH BBIBOJIOB OOMOTKH K OTJIETBHBIM (hazam
IIPOU3BOJIMTCS C UCIIOIB30BAHUEM OMMETpa WK MerooMMerpa. OIMH KOHell
npudopa NOJCOEAUHSIOT K TH000MY U3 6-U BBIBOJIOB OOMOTOK, & APYTHMM KOHIIOM
MOJKJIIOYEHHBIM K MPUOOPY NOOUYEPETHO KACAIOTCS BCEX MPOBOJIHUKOB OTHICKHBAs
napy mno rnoka3za"usiM Npuoopa, mocie 4Yero 3T KOHIIbl MapKupyroT (puc.l) Takum
e 00pa3oM ONpeaeNstoT Hayalla U KOHUbI IBYX JAPYTHUX Hap.

2. CoearHUB MOCIEN0BATEIBLHO ABE JIOObIE OOMOTKH HA WX KOHIIBI OIAIOT
IepEeMEHHOE MOHWKeHHOe HanpshkeHue (15-20 % ot Uy) oT aBTOTpaHchopmaTopa.
K tpeTheit 00MOTKE MOAKITIOYAIOT BOJIBTMETP. Eciin BobTMeTp OyIeT moKa3bIBaTh
MaJioe HaIpsKEHUE WK €r0 OTCYTCTBHUE, TO CIEAYET MOMEHATh KOHIbI OJTHOM U3
NOCJIEI0BATEIBHO COETUHEHHBIX OOMOTOK.

Ecnu BonbTMETp MOCIE 3TOr0 MOKAXET JOCTaTOUYHO OOJIBIIOE HAIPSKEHUE ,
TO 3TO OYJIET 3HAYUTh, YTO OOMOTKH BKJIFOYEHBI COTJIACHO (H — K — H — K), TIOCJIE
YEro MapKUPYIOT UX KOHIIBI.

3. Tenepb COEMMHAIOT MOCIEAOBATEILHO OJIHY U3BECTHYIO OOMOTKY U
TPETHI0 OOMOTKY , U3MEPUTEIBHBIN MPUOOP MOAKIIOYAIOT BO BTOPYIO U3BECTHYIO
oOMOTKY. [IpoBOAST aHANOTMYHBIE U3MEPEHUS, ONPENIETSAIOT Hayauo U KOHEI]
TpEThe OOMOTKH U MapKUPYIOT UX.

4. OnpenenéHHbie HaYajla 0OMOTOK MOAKIIOUarOT K kiiemMam Cl1, C2,
C3,(BepxHuii psif), a KoHUbI K kiieMMam C6, C4, C5, (HKHUN psx).

5. By4nTh Kak COeUHSAIOTCS OOMOTKHM MPHU MX BKJIIOYEHUU 3BE30U UITU
TPEYTOJbHUKOM U HA KaKWE€ HAMPSHKEHUSI OHU MOAKIIOYAIOTCS [IPU 3TOM.
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Puc. 1. Cxema
CO€IUHEHHS BBIBOJIOB
00OMOTOK
AJIEKTPOABUTATENS C
LIEJIBI0 X
MapKUPOBKU:d—
ONpEe/IeJICHUE BHIBOIOB
1-i1 1 2-i1 0OMOTOK; O
— OMpeJIeTICHHE
BBIBOJIOB 3-i1 OOMOTKH

Puc.2 Dnexrpudeckas cxema JJisl Onpe/e/eHrs Hadalla U KOHIIa OOMOTKHU

bas.

KoHTpoJibHBIE BONIPOCHI:

1. Kakoe xonmuecTBO BEIBOJIOB OBIBAET Y TpeX(Pa3HOTO aCHHXPOHHOTO

ANEKTPOABUTATENS?

2. KakoB nopsiiok 1 0003HaueHNE BHIBOJIHBIX KJIEMM B KOPOOKE BHIBOJIOB

nBurarenas’



3. Kakoe cBOICTBO aCHHXPOHHOM MAallIMHBI UCIIOJIb3YETCS TIPU OTPEACIICHUU
HayaJl ¥ KOHLIOB OOMOTOK cTaTopa?

4. Kakue ciocoObl MycKka aCHHXPOHHBIX KOPOTKO3aMKHYTBIX JIBUraTeNen
MIPUMEHSAIOTCS?

5 Kak coeauHsItoTCsl OOMOTKH JIBUTATENS IPU CXEME «TPEYTOJIbHUKY, Ha
KAaKO€ HANPSKEHNE OHU BKIIFOYAKOTCS.

6. Kak coennHAI0TCSI 0OMOTKHU JBUTATENS IPU CXEME «3BE€3]1a», HA KaKoe
HaIPsHKEHUE OHU BKJIFOYAOTCS?
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