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AKT COI'TACOBAHMUA
HA MeTOAMYECKHEe PEKOMEHIALMH 10 BBINOJHECHUIO MPAKTHYECKUX padoT 1o
yueOHoH qucuuninHe «OCHOBBI 2JIEKTPOTEXHUKHW, pa3padoTaHHbIe
npenoaasareaeMm I'BIIOY «fOYpI' TK» Bacuienko U.H.

MeTonnueckre peKOMEHAAMH NpeTHa3HAuYEHbI JUIsl IPOBEICHUS MPAKTUYECKUX
pabor mno ydeOHON aucuuIuinHe «OCHOBBI 3JIEKTPOTEXHUKW». PekoMmeHmanuu
COCTaBJICHBl B COOTBETCTBUU C YTBEPKICHHOM INPOrpaMMON Il CTYJIEHTOB
cnennanbHOCTH 08.02.01 CTpOUTENBCTBO M AKCILTyaTalMsl 30aHUN U COOPYKEHUM.

[IpakTueckue pabOTHI SABIAIOTCS BaXXHBIM 3JEMEHTOM B (HOpMHpOBaHUU
YMEHHMM, MpeayCMOTPEHHbIX MpPOrpaMMOd U MPEeaBABISEMBIX K OyIyliuM
cnenquanucraMm. IIpeacraBieHHOEe M3JaHUE PACCUMTAHO HA & MPAKTHYECKUX padoT
obmumM obveMoM 18 wyacoB. 3amaHus pazHOOOpasHbl MO ¢GopMe: CTyIAeHTaM
npeajaraeTcsl 3amnojdHUTh TaOJMUbI, PEIIUTh 3a/Jayd, CTPOUTh M AHAIMU3UPOBATH
rpaduxmu.

JlocTonHCTBa pa3pabOTKU: COAEpkKaHME MPAKTUYECKUX padOT HAIPaBJIEHO Ha
(bopMHpOBaHHE TEXHUYECKOTO MBILIUICHHUS.

IIpencraBieHHblE ~ METOAMYECKHME  PEKOMEHJAIMU 1O  BBINOJHEHUIO
IPAKTHYECKUX pabOT MOTyT ObITh PEKOMEHJIOBAHbI JJIsl UCIOJb30BaHUS B yU4eOHOM

npoiiecce.



IHNOACHUTEJIBHASA 3AIIMCKA

MeTtonnueckne peKOMeHJaluu MpeAHa3HAYEHbI JUIsl BBIMOTHEHUS
MPAKTUYECKUX padOT MO JUCHUIUTMHE « OCHOBBI 3JIEKTPOTEXHUKNY CTYACHTaAMHU
crieniainbHOCTH 08.02.01 « CTpOUTENBCTBO M AKCILTyaTalMs 31aHUNA U COOPYKEHUIN
c 6a30BOH U yTIIyOJIEHHOM MOATOTOBKOM.

B Mmerommveckux pekoMeHAANMsIX MPUBEIEH MEPEUYeHb MPAKTHUYECKUX padoT
M0 JUCIMIUIMHE, METOAMYECKHE YKa3aHWs K BBIIIOJHEHHIO KaXKI0M paldoThl U
3aJlaHdsd 10 BapuaHTaM. MeToIUYecKHe pPEKOMEHJAUUU NpeIHa3Ha4YeHbl IS
CTYJICHTOB OYHOM M 3a04HOM (HhOpM 00yUEHUSI.

[TocoOue mMmoOAroTOBIEHO B COOTBETCTBUM C TpeboBaHusiMu dDenepanbHOro
['ocynapctBenHoro  oOpa3zoBarenbHOro  craHjgapra cneuuaibHoctn — 08.02.01
«CTpOUTENBCTBO U KCIUTyaTalus 34aHUI U COOPYKEHUI», B COOTBETCTBUU paboueit
porpaMmoi no AUCHUIUIMHE « OCHOBBI JIEKTPOTEXHUKMNY.

HucriuminHa «OCHOBBI DJIEKTPOTEXHUKUY SIBISIETCS 001IenpodeccuoHanbHOM
JUCIUTUTMHON MPO(PECCUOHAIBHOTO [IUKJIA

B pe3yJsibTaTe BbINOJHEHUS MPAKTHYECKUX PA0OT CTYAEHT J0JIKEH
YMeThb:

- UYUTaTh ANEKTPUUECKUE CXEMBI;

- BECTH OINEPATUBHBIN yueT pabOThl SHEPTE€TUYECKUX YCTAHOBOK.

3HATh!
- OCHOBBI 2JIEKTPOTEXHUKH U 3JIEKTPOHUKU;
- YCTPOWCTBO Y MPHUHIUN ACUCTBUS JIEKTPUUECKUX MAITUH U TpaHC(HOPMATOPOB;
- YCTpOWCTBO U MPUHIUI JencTBUs anmnaparypsl yIpaBJeHUs

QJICKTPOYCTAaHOBKAMM.



HEPEYEHDb ITPAKTUYECKHUX PABOT

Bun, Ha3BaHuE U KpaTKOE COJIEpKAHUE Hacel Ha
BBIITOJIHECHUE
paboThI

IIpakTueckas padora Nel. «Pacuér uemnei co CMEIIaHHBIM 2 4aca
COCIMHEHUEM PE3UCTOPOBY.
IIpakTuueckas padora Ne2. «Pacyér Hepa3BETBICHHON LIETIH 2 4aca
IIEPEMEHHOT'O TOKaY.
IIpakTnyeckas padora Ned. «Pacuér cummerpuanoit Tpéxdasznoit 2 4aca
LEenn»
IIpakTuueckas padora Ned. «PacuéT OCHOBHBIX XapaKTEPUCTUK 2 4aca
CWJIOBBIX TPaHC(HOPMATOPOBY.
IIpakTuuyeckas padora NeS. «PacyeT OCHOBHBIX XapaKTEPUCTUK 2 qaca
ACMHXPOHHBIX JABUTATENICH».
IIpakTuuyeckas padora Ne6. «PacueT OCHOBHBIX XapaKTEPUCTHK 2 4aca
MaIINH HOCTOSSHHOTO TOKa.
IIpakTuueckas padora Ne7. «MccnenoBanue cxeMbl yIpaBieHUs 2 4aca
ACMHXPOHHOTO JIBUTATENS C KOPOTKO3AMKHYTBIM POTOPOMY.
IpakTnueckas pad6ora Ne 8. «Pacuer »snexrpocHabOx)eHus 4 gaca

CTPOUTEIBLHOM TIJIONIAJIKID)




TPEBOBAHUSA K O®OPMJIEHUIO OTYHETA
Kaxnasi oryeTHasi padoTa 10/15KHA COAEPKATH:

1. Homep 1 Ha3BaHUE MPaKTUYECKON paOOTHI.

2. llenb paboOTHI.

3. 3agaHue, COTrJIACHO BapUaHTy

3. DJIEKTPUYECKHUE CXEMBI JIJIS1 PACYETOB.

4. Ha3zBaHue METOAMKU pacuy€Ta u pacu€THbIC (DOPMYJIBI.

5. PacueTnl ¢ HEOOXOAUMBIMU NOSICHEHUSIMU.

6. I'paduxu 1 nuarpaMMbl, TOCTPOEHHBIE MO PE3yJIbTaTaM PacueTOB, €CIIU 3TO

TpeOyeTcs 1o 3aJaHuIo.

7. BeiBoABI 110 paboTe.

Kaxxnas oTdueTtHass pabota MODKHA OBITH aKKypaTHO Oo(opmIiIeHa M BIOXKEHA B
nanky c ¢ainamu. CxeMbl BeluepUHUBaIOTCa B cOOTBeTCTBUM ¢ TpeboBanusmu ['OCTa
C TOMOLIBIO YCJIOBHBIX 0OO03HaueHuid. ['paduueckas dyactb orTyeTa (CXEMbl,
TuarpaMMbl, rpaduKH) BBITIOJHSIOTCS KapaHAAllOM C MPUMEHEHHEM 4YEepPTEKHBIX
UHCTPYMEHTOB. OTYEeT MOXXHO BBINOJHATh B PYKOINKMCHOM BapHaHTE WU C
npumeHenueM [IK. TlepBwiif ¢aiin B mamke MOKEH COAEPKATh THUTYJIBHBIM JIUCT
YCTaHOBJIIGHHOTO oOpasna (mpuioxkeHue A). Kaxnass oruetHass pabora
ITOATIMCHIBAETCS MPEMOAABATENIEM ITOCIE €€ 3AIUTHI M XPAaHUTCS B MAIIKE y CTYJEHTa
JI0 KOHIIa TEKYIIETro ceMmecTpa. B koHIle cemecTpa CTyIeHT 00si3aH caaTh Manky cO
BCEMHM, TMOJIMUCAHHBIMU IMpenojaBaTelieM, padoTaMM U TMOJY4YUTh 3a4€T TI0
IpaKTUYECKUM paboTaM 3a ceMecTp. 3a4€T MO MPAKTUYECKUM padoTaM 3a CEMECTp

CTAaBUTCA IIpU HAJIMYHWHU B ITAIIKC BCCX OTUYCTHBIX pa60T, HpOBGI[éHHBIX B I'pYIIIIC.



INPAKTUYECKAS PABOTA Ne 1
PacyéT nenu moCTOAHHOr0 TOKAa METOA0M IKBHBAJICHTHOI0 CONPOTHBJICHUSA
Heab padorpl: 1. OCBOUTH METOI SKBUBAJICHTHOTO CONPOTHUBJICHUS TTPU
pacuére LEenH MOCTOSIHHOTO TOKa
2. BpINOJIHUTB IPOBEPKY pACUETA MPU MIOMOLIY 3AKOHOB
Kupxroga n 6aianca MOITHOCTEH.
B pesynemame evinonnenuss npaxmuyeckou pabomul Cmy0eHm 00NHCEH:
3HATh: - OCHOBHBIE 3aKOHBI JJICKTPOTEXHUKHU, M METOAMKU pacyéTa,
IPUMEHSEMBIE IPU PAcUETEe LU TOCTOSIHHOIO TOKA
yMeThb: - MPOU3BOAUTH PACUET LENU INOCTOSHHOIO TOKAa W BBIIOJHATH €ro
IIPOBEPKY.
KpaTkue TeopeTnueckue cBeAeHUs
BrinonHenne npakTuyeckoil paboTel TpeOyeT 3HaHui 3akoHa Oma Juist Bcel Lenu
U €€ Yy4YacTKoB, 3akOHOB Kupxroda, MeTOIUKH OINpeAesieHUs] 3KBUBAJIEHTHOIO
CONPOTUBJICHUSI LENH MPU CMEIIAHHOM COEAMHEHUU PE3UCTOPOB, & TAKXKE YMEHUS
BBIUKCIIATh MOIIHOCTh JJIEKTPUYECKOro TOKa. [ OCBOEHHS METOAMKH pacyéra
CIIElyeT PacCMOTPETh TUIIOBOM IPUMED
[Ipumepl.l. B uenu co cMelIaHHbIM COEIMHEHUEM PE3UCTOPOB (puc.l,a)
1 = 25 Om, =40 Om, ;=100 Om, rs=150 Om, U=100 B. Onpeaenuts s, I, I, I,
I, I,. CoctaBuTh OanaHC MOIITHOCTEH.

Pemenune. O6o3nauaem Ha cxeme y31bl A, B, C. OnpenensieMm, Kak COeTUHEHBI
MeXay coO0Oi pe3ncTOphbl, yKa3blBaeM HaNpaBlIeHUS TOKOB M 0003Ha4YaeM
KaXJbli TOK Ha cxeMme. OnpesensieM >KBUBaJCHTHBIE COMPOTHUBIICHUS KaXKI0TO
yyacTKa Ield U, TMOCTENEeHHO YMpoIlas CXeMy, ONpejeisieM SKBUBAJICHTHOE
COINPOTHUBIICHUE BCEHl 1enu. Pe3ucTopsl I3 U ry COEMHEHBI MapajuiebHO (MEXIY
y3namu B u C), uX S3KBUBaJICHTHOE COMIPOTUBJICHUE

I'3yg — F3‘F4/ (F3+ I'4) =100-150/ (100 + 150) =60 OMm
YepTrM 3KBUBAJICHTHYIO YIIPOIIEHHYIO cxeMy (puc. 1,0), 3aMeHsIs I's U I'y

9KBUBAJICHTHBIM COIIPOTUBIICHUCM I'34. N3 10l cXeMbl BHUJIHO, YTO PE3UCTOPHLI



I2 U I'34 COEJMHEHBI TTOCIIEA0BATENbHO (MEXK1Y HUMHU HET Y3JI0B), IO3TOMY 4Uepe3
HUX nporekaeT ToK I,. OnpenensieM HKBUBAJIEHTHOE COMNPOTUBICHUE
PE3UCTOPOB Iz U I'34:

[y =TIt I34= 40+60 =100 Om

Puc 1.

UepTuM ynpoluieHHyo cxemy 1enu (puc.1,B), 3aMEHsIS Tz U I'ss SKBUBAJICHTHBIM
COTNPOTUBJICHUEM TI'2.4, IO KOTOPOMY MPOTEKAET TOT ke TOK I M3 cxembl BUAHO, UTO
PE3UCTOPHI It U T4 COSAMHEHBI apajuienbHo (Mexay y3namu A u C) u
MOJIKJTI0OYEHBI K 3a)KuMaM McTouHuKa. OnpeaenseM dKBUBAJICHTHOE

CONPOTUBIIEHUE BCEU LIETU

Toxs = I'1°T24/ (I‘1+ r 2-4) =25-100/ (25 + 100) =20 Om

OmnpenensieM TOKU, HAYMHAS C CAMOM MPOCTON CXeMbl (CM. puc. 1,B), U3 KOTOPOit
BHUJIHO, UTO BCS 1€ U KaXJas U3 MapajjielbHbIX BETBEH C COMPOTUBICHUIMU Ty

Y I2.4 BKJIIOYEHBI HA OJJMHAKOBOE HAIIPSKEHUE, PABHOE HAIIPSKCHUIO UCTOYHUKA.
I=U/r=10020=5 A;
L=U/rn=100/25=4 A;

L=U/r4=100/100=1 A.
Jlnst mpoBepKU MPaBUIIBHOCTH pelIeHus] oO0muil Tok I MOXKHO onpenenurts 1o

nepBomy 3akoHy Kupxroda



I=L+L=4+1=5A.

Yrob6sl onpeaenuts Toku Iz u Ly (cm. puc. 1,a), HyxHo 3HaTh Hanpsbkenue Uss Ha
MapauieIbHO COIMHEHHBIX PE3UCTOPAaX Iz U Iy IJTO HANPSIKEHUE MOXKHO y3HATh
U3 CXeMbl, HU300paxeHHOW Ha puc. 1,0 THEe pPE3UCTOPHl I3 U T4 3aMEHEHBI
SKBUBAJIEHTHBIM T34, IO KOTOPOMY T€YET TOK I,.

Taxum 0O6pazom,
Uss = Lr3s=1- 60 = 60 B;
I; = U4 /r3=60/100 = 0,6 A;
Iy = Uz /rs=60/150=0,4 A,
nwm Iyi= L-1=1—0,6 = 0,4 A.
CocraBisieM 6aiaHC MOITHOCTEH:
P, =P; + P,+P;+ Py;
P, = U * I — MOIIHOCTh HCTOYHHUKA YHEPIUH;
P, + P,+P;+ P4, — cymMma MOIIHOCTEW TPUEMHUKOB, TIE
P=1’'n
1 — HOMEp MPUEMHHKA
100 - 5 = 4% - 25+1* - 40+0,6> - 100+0,4* - 150;
500 =400 + 40 + 36 + 24;
500 Br = 500 Br.



BapuanTsl 3an1aHunil kK npakTuyeckoi padore Nel.

B anextpuyeckoit 1ienu co cMemaHHbIM coeiuHeHneM pe3uctopoB (Tabmumal).

Breraucnuth TOKH, HAIIPsOKCHUA U MOHIHOCTHU KaXXJIO0TI'0 ydaCTKa LCIHU U BCEH OCIIN,

onpenenutb IJIC ncrounuka. CoctaBuTh OanaHC MOIIHOCTEH.

Bapuant JlaHHbIC 17151 pACY€TOB Cxema 3JIeKTpUYeCKOM

Ne nenu
1 I1:5A;R1:19OM;

Rz =70 OM,

R; =30 Om; R4, = 60 Owm;

Rs =30 Om; Rs=50wm;

Ro =1 OM
2 I+=100 A; R, =15 Owm;

R, =2 OM, R;= 13,3 OM,

R4s=10 Om; Rs =10 Owm;

Rs=3.9 OM;R; = 0,1 Owm;
3 =6 A; R, =40 Om;R, =86

Owm; R; =10 Om; R4 = 140wMm;

R5=50 Om; r=0,4 Om;

Us=100B.

Puc.1.3

4 R, = 4,8 OM, R, = 6,25 OM,

R; =60 Om, Rs =5 Owm,

Rs =15 Om, R =15 Om,

Ro=0,20mMm, I, =5 A.

Puc. 1.4

10
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Bapuant

JlaHHbIe 1151 pacuéToB

CxeMma 3j1eKTpHUYeCcKOi

Ne eI
5 R; =20 OM;R, =5 Om; R; = 4= 2 :
30 Om; Ry = 10 Om; S . .
R;s =25 Om; tb # 55 [b
Rs =100 Om; Ro= 0,5 Om: ——
E=210B. Puc. 1.5
6 R; =10 Om, R; =80 Om, Re
R;=26,6 Om, R, = 60 Om, - .
R5s=50 Om, R¢ =10 Om, Ry LLE
Ry=10m, E=32B. 3 I Ao LI "
Puc.1.6
7 R, =2.50m;R;, =10 Owm; i E R, i
R, = 500M: Ry =50 Owm: 1[8 - I[
Rs = 100m; R¢ = 400wMm; A R, A,
Ro=1 Om; U= 10 B. i
Ay
Puc.1.7
8 Is =20 A, R, =30 OM, ‘EI + '_i’_l
R, =4 Om, R; = 26,6 Om, A T
R4 R5 20 OM []F\' A, HH‘
R6—780M R() 020M A, ' A
—{1 T
Is
. Puc.1.8
9 E=200B; \s=10A;R,=10 :
Owm; R,
Rz =15 OM R3 30 OM R,
R, =200M; Rs = 400m; Rg = .
11 Owm. —
HS
€’| , lsl Rs
k Puc.1.9
10 =20 Om, R, =9 Om, L ¢ B
R3 60 OM, Ry = 5 Om,
Rs=Rs= 50 Om, A, A, R,
Roi =1 Om, E, Ry
ganpsmceHI/Ie Us;=Ua =40 : - B g/ D
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IMPAKTUYECKAS PABOTA Ne 2
Pacuyér Hepa3BeTBJICHHON LeNU MePEeMEHHOI0 TOKA
Heas padorer: 1. OcBOUTh METONMKY pacuéra
HEPa3BETBIICHHOU LIETIM IIEPEMEHHOI0 TOKA
2. ITocTpouTh BEKTOPHYIO IUarpaMMy TOKOB U HaIpsSKEHUM.
B pezynomame evinonnenus npakmuueckou paboml cmyoenm OONNHCEH.:
3HATh: - OCHOBHBIE 3aKOHBI DJIEKTPOTEXHUKU U METO/IbI pacuéra,
IIPUMEHSEMBIE IIPU PACUETE HEPA3BETBIIEHHOMU LIENU IIEPEMEHHOI0
TOKa
YMeThb: - IPOU3BOUTH PACUET HEPA3BETBIEHHON LTI IEPEMEHHOIO TOKA
Y CTPOUTH BEKTOPHBIE JUArpaMMBbl TOKOB U HaIIPSKEHUN

KpaTkne TeopeTHyeckue cBeIeHHUs

JI1s IosICHEHUSL METOAUKU pacu€ra HEPA3BETBIEHHOM LEIU IIEPEMEHHOIO TOKA
MPUBEAEHBI METOJUYECKUE YKA3aHUS U TUIIOBOM IIPUMED.
7.1.BekTopHasd nuarpaMma TOKOB M HanpsbkeHuil. Eciin B Hepa3BeTBIEHHOM
Ienu ¢ conpoTuBiaeHrueM R, nHIykTuBHOCTHIO L 11 emkocThio C (puc. 2.1) npoTtekaet
cuHycoOuAaIbHBIN TOK 1=I,SIN®t, To MTHOBEHHOE 3HAYCHHE MPHUIOKEHHOTO K IICTIH
HanpspKeHus: u=u,+u +u.. Hanpsokenue Ha aktuBHOM conporusieHnd Ua coBnajaer
no (daze ¢ TokoM B uenu I, HanpsokeHre Ha UHAYKTUBHOCTH Uy omepekaeT TOK Ha

90°, a nanpsikenue Ha émkoctu Uc oTcTaet ot Toka Ha 90.

Moo XL K
|_f’“*-.r
IT He L Hn
H
Puc.2.1

HeucrByromue 3Hauennss Ha ydactkax nenu: Ua=IR; U =IX;; Uc=IXc.
JelicTByroniee 3Ha4eHUE HAIPSDHKEHUS HAa 3aKAMAaxX LETH MOJyYUM METOI0M
BekTOpHOrO cinoxkenusa: U=Ua+U +Uc. [locTpouM BEKTOpHYIO [uarpaMmy TOKa U
HanpsbkeHuil. CHavaia oTy10kuM BekTop Toka I (puc. 2.2). Bekrop nanenus

HanpspKeHUs: B akTuBHOM conpotuBiieHnd Ua coBnagaer no ¢aze ¢ BeKTopoM Toka I,
12



BEKTOP MHAYKTHBHOTO najaenus Uy, OTI05KMM BBEpX moj yrioM 90°, a BeKTop
eMKOoCTHOTO najenus Hanpsbkerus Uc — BHu3 moj yriiom 90° k Bekropy Toka 1.
Cnoxus Bextopsl HanpspkeHur Ua, Uy, Uc, monyunm Bextop HanpskeHus U,
IIPUJIOKEHHOTO KO BCeW 1enu. BekTopHas quarpamma IocTpoeHa Ui cirydasi, Koraa

Xi>Xc ¥ IeNb UMEET aKTUBHO- UHAYKTUBHBINA XapakTep.

Puc.2.2
[Tpu atom ycnoBun U >Uc, a Hanpspkerne U onepekaer mo ¢ase Tok [ Ha
yron ¢=90°,
Ecmu Xc>Xi, To Uc>UL 1 nens umeer akTUBHO-EMKOCTHBIN Xapaktep. [Ipu
stom Hanpspkenue U orcraér o dase ot Toka I Ha yron ¢g=90°,
[Tpu paBenctBe peakTuBHbIX conpotuiieHui (X =Xc) U=Uc (puc.2.3). [Ipu
stoM Hanpspkenue U coBnagaeT mo daze ¢ TokoM I (¢=0) u rienb HOCUT aKTHBHBIH

XapakTep.

1p=] I

Puc 2.3
DTOT PEKUM B pacCMaTpPUBAEMON LIETIH HA3bIBAETCS PE30OHAHCOM HANPSI/KEHUI.
2.2. TpeyroabHUKU CONPOTUBICHUN U MOITHOCTEN. PaccMoTpuM TpeyrosibHUK
HarnpsbkeHuit Ha (puc. 2.4a). OIMH KaTeT 3TOT0 TPEYTroJbHUKA BhIPAXKAET AKTUBHOE
HanpspbkeHue Ua, apyroi — peaktuBHoe Hanpsbkenue nenu Up-Uc, a runorenysa -

nosnHoe Hanpspkenue U. Paznenus cTOpOHBI TpEyTroJbHUKA HANIPSKEHUHM Ha TOK I,

13



MOJIYYHM TPEYTOIBHUK CONMPOTUBIIEHUH (puc.2.4 6), U3 KOTOPOTO CIEIYET, YTO

ITOJIHOC COIIPOTHUBJICHHUC LCIIM PABHO!:

5. VRM+(X, —X_ )

ITosTOMy TOK B LIETIN:

=u/z=uy VR+(X, =X )
Ecnu Bce cTOpoHBI TpEyTrOdbHUKA HANPSKeHUH (puc. 2.4a) yMHOXUTH HA TOK I, TO

IMOJIy4YrM TPECYTOJBHUK MOHIHOCTCﬁ (pI/IC 24]3)
u[ u|_ ﬁj El]
5
Z FCHL “
u M- Lie
r"' F
I

ol

m g

Puc. 2.4

Mo1HoCTH:
AKTUBHas:
P=UaxI=I’R=UxIxCOS¢g, rne COSe=Ua/U=R/Z;
PeaktusHnas:
Q=(Ur-Uc)XI=I*X(X-Xc)=UxIxSINg;
[Tonnas:
S=Uxl= VP*+Q?
IIpumep 7.1. Hepa3zBerBiieHHas uenb umeet conpotuBieHus: R=4 Om; X;=10 Om u
Xc=70Mm. Hanpsikenue Ha 3axumax nenu U=24B. OnpenenuTs TOK, aKTUBHYIO,
PEAKTUBHYIO U MOJIHYIO MOIIIHOCTHU 1ICTH.

Penienue:

2 2 Y, 5
I[TosHOE CONMPOTHBIIEHKE LieNH Z= \/R +(XL_XC) = \/42+(10_ 77 =5 0Om
[Tonusiii Tox [=U/Z=24/5=4.8 A

MomHocCTH:
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Axmuenas P=1"xR=4.8%-4=92.2 Br;
Peaxmuenan Q=I"x (X-Xc)=4.87x (10-7)=69.1 Bap;
Tonnas S =Ux1=24%4 8=115.2 BA.

3ananue K npakTu4eckoi padore Ne2.

AxTuBHOe cornpotuBienne R, nuaykruBHocts L 1 emkocth C coeTuHEHBI
TIOCJICIOBATEIHFHO U MOAKIIOYCHBI K HICTOYHUKY ¢ HanpsokeHueM U. McxoaHbie
JaHHBIC TIPUBEICHBI B TabmuIle 2. HauepTuTh 3JEKTPUIECKYIO CXEMY, ONIPEICTUTh
noJiHOE conpoTuBieHue nenu Z u kodpdunrent mouHoct COS@, Tok 1,
HanpspkeHue, MoHocTH 1enu P, Qr,Qc, S . [Toctponuts B Macirade BEKTOPHYIO

JarpaMmy, TPEYTrOJIbHUKU CONPOTUBIIEHUN U MOIIIHOCTEH.

Tabnuma 2.

Ne papu- R, X, X, U,
aHTa Om Om Om B
1 6 3 4 35

2 5 4 2 30

3 4 6 3 40

4 5 3 5 40

5 6 8 4 45

6 6 5 4 45

7 4 3 2 50

8 2 5 4 30

9 6 3 3 60
10 6 5 4 3
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IHNPAKTHYECKAS PABOTA Ne 3
Pacuér cummeTpruuHO# TPEX(a3HOM Lenu NepeMeHHOr0 TOKa
Heas padorer: 1. OcBOUTH METONMKY pacuéra
CUMMETPUYHOHN TpEX(DHa3zHO menn
2. ITocTpouTh BEKTOPHYIO IUarpaMMy TOKOB U HaIpsSKEHUM.
B pesynomame svinonnenus npaxmuueckou pabomuvl cmyoeHm O0JIHCEH.:
3HATh: - OCHOBHBIC 3aKOHBI JJIEKTPOTEXHUKHU U METOJIbI PaCy€ETa,
pUMEHSIEMbIE PU pacuéTre CUMMETPUYHBIX TPEX(Da3HbIX Lenen
yMeTh: - TPOU3BOAUTH PACUET CUMMETPUIHON TpEX(DHa3zHOM 1enu
Y CTPOUTH BEKTOPHBIE AUArpaMMbl TOKOB U HAIIPSYKCHUHN
Kparkue Teoperuyeckue cBeeHUs
Tpexda3znas cuctema — 3T0 COBOKYIHOCTh TPEX CUHYCOUJANBHBIX AIEKTPUUECKUX
TOKOB (Hanpspkenuit, 3J[C) 0JHOM 4acTOThI, CABUHYTHIX MO (pa3ze OTHOCUTEIBHO JIPYT
npyra Ha 120 rpagycos
3Be3/1a — 3TO TaKOE COSMHEHNE, KOT/1a K HayargaM OOMOTOK UCTOYHUKA
MPUCOEIUHAIOTCS JIMHEWHBIE TPOBO/IA, @ KOHI[BI 0OMOTOK COEAUHSIOTCS B OJHY
TOYKY, HA3bIBAEMYIO HEUTPAJIBIO.
B deTpipexnpoBOAHON L€ K HEN ITPUCOEIUHACTCS HEUTPAJIbHBIN ITPOBO/I, B
TPEXIPOBOJIHON, OH OTCYTCTBYET.
[Ipu coenviHeHnM B 3BE3Y:
Toxk nTuHENHHBIA paBeH TOKY (pa3HOMY
=1, A.
Hanpsikenust muHeHbIe 0TINYatoTCs OT (ha3HbIX B V3 pas.
UAB:UA-UB’ B
UBCZUB-UQ B
UCA:U(:-UA, B
Unr=\3U¢, B
Toxu B HyJIEBOM NPOBOJE:

IN:IA‘FIB"‘IC, A
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MorHocTH onpeaenstoTes no popmyse
P=\3Uicosg, Bt
Q="3Uising, Bap
S=\3UI, BA
TpeyroapHUK — 3TO TaKOE COEAMHEHHE, KOTja KOHEI] IepBOii 0OMOTKHU
MCTOYHUKA MPUCOEIUHIETCS K HA4aJly BTOPOM, KOHELl BTOPOM — K Ha4aJly TPEThEH,
KOHEII TPEThEH — K Hayally [epBOM; IMHEWHBIE POBOJA MTPUCOEAUHSAIOTCS K TOUKAM
COEIMHEHUSA OOMOTOK.
[Ipu coeauHEHNUN B TPEYTOJIbHUK:
Hanpsikenus nuHeitHbie U (ha3HbIe paBHbI
Unr=\3U¢, B
Toxu nMUHEWHBIC OTIIMYAIOTCS OT (ha3HBIX B V3 pas.
[x=Iag-Ica A
Is=Isc-IaB, A
[c=Ica-Ipc, A
L=\31d, A
MorHocTH onpeaenstoTes no popmyse
P=\3Uicosg, Bt
Q="3Uising, Bap
S=\3UI, BA
3agada pacderta Tpexda3HOM ILIEMH COCTOMT B OIpEJEeICHUU TOKOB B (pazax
MPUEMHHKA, B MPOBOJIAX JIMHUM, & TAKXKE MOIIHOCTH MIPUEMHHKA B KaXKJI0M (aze u B
[EeJIOM, €CIM 3a/JaHbl JIMHEWHbIE HampsDKeHUss W comportuBieHus ¢a3. B
CUMMETPUYHON II€MH COMPOTUBICHUS (a3 NpUEMHUKA OJWHAKOBBI, W Ha €ro
3QKUMax JEUCTBYET CUMMETPUYHAS CUCTEMa JIMHEMHBIX HanpspkeHud. JUist Takon
HEMU IOCTAaTOYHO TIPOBECTU pacueT OAHOMN (a3bl, TaK KaK TOKHM U MOITHOCTH BO BCEX
(dazax Mo BEJIMYUHE OJIUHAKOBHI.
[Ipumep 3.1 K reneparopy c iuHeiHbIM Hanpsbkennem U, =220 B noakitoueH
MOTPEOUTEINh, COSTMHEHHBIN TPEeyroJbHUKOM, (puc.3.1). AKTHUBHOE COMPOTUBJICHUE

Kax101 gazel norpedurens Ry =8 Om, unaykruBHoe Xig= 6 OM.
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OnpenenuTh TOK B KAKI0M (a3e reHeparopa, OTAABAEMYIO UM MOIIHOCTh U

IIOCTPOUTH BEKTOPHYIO THArPAMMY.

AO

Up=Up

I
B
co—=I¢]

Puc. 3.1
Pemenue. Hanpspokenne Ha kaxaon dase morpedurenst Uy paBHO THHEHHOMY

HanpspkeHuto reieparopa U, , Tak Kak MOTPeOUTENb COETUHEH TPEYTOJIbHUKOM.

Up=U,=220B
Conporusnenue $hasbi:
Zy =" Ry X1 2 V82 + 62 =10 Om.
Toxk xax ot (a3l moTpedburtens (Harpy3ka paBHOMEpHas):
ly=Uy/ Zy =220/10=22 A.
JIuHEHHBIN TOK TOTPEOUTENS, COSTUHEHHOTO TPEYTOILHUKOM:
L=\3I¢=1,73-22=38 A.
OtnaBaeMasi reHepaTOpOM MOLIHOCTh (aKTUBHASI MOIIIHOCTB):
P=\3U," I, cosp=1,73 - 220 - 38 - 0,8 =11570 Br,

Tak kak

cos¢p =Ry/ Zy=28/10=0,8; T0 @ =37°
T. €. TOK (pa3bl MOTPEOUTENST OTCTACT OT HANPSDKEHUSI Ha yrod ¢ =37°, Harpy3ka
WHIYKTUBHOTO XapakTepa. BeluncieHHbIE BEIMUMHBI JIETJIA B OCHOBY IMOCTPOECHUS

BEKTOPHOI uarpammsl (puc. 3.2).
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3ananue K npakTu4eckoii padore Ne 3

B cetb TpéxdazHoro Toka ¢ TMHEHHBIM HarpsikeHueM U, BKIIIOUEH
CUMMETPHUYHBIN TpUEMHUK SHEprun. Crnocod coequHenus (a3 NpuEMHHUKA —
TpeyroiabHUK. ConpoTuBieHUs €ro a3 mpuBeIeHbI B TA0JINIIE BAPHAHTOB.
Haueptuts cxemy nenu. Onpenenuts Gpa3Hble U JIMHEWHbIE TOKU, AKTUBHYIO,
PEaKTHUBHYIO U MOJIHYIO MOLIHOCTH, a3bl U BCEl CUCTEMBI, KO3 PUIIUEHT

MOIIIHOCTH. [TocTpOUTh BEKTOPHYIO AMAarpaMMy JIMHEUHBIX U (Da3HBIX TOKOB U

HaIMPSKCHU.
Ta6auma 3.1
Bapuan U, B Ry, Xcos X Los
T Ne Om Om Om
1 380 8 - 8
2 220 60 - 90
3 380 16 12 -
4 660 16 - 12
5 660 120 160 -
6 660 16 - 12
7 380 8 6 -
8 220 8 - 6
9 660 30 40 -
10 380 60 80 -
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ITPAKTUYECKAS PABOTA Ne 4

Pac4éT OCHOBHBIX XapaKTEPUCTUK CHJIOBBIX TPAaHC(HOPMATOPOB

Heas padorbi: OcBouTh METOX pacdy€Ta OCHOBHBIX XapaKTEPUCTUK
CHJIOBBIX TpaHC(HOPMAaTOpOB

B pezynvmame evinonnenuss npakmuieckou pabomul cmyoeHm O0NHCEH:

3HAaTh: - YCTPOMCTBO M MNPUHLHWII JEHCTBHUS SJIEKTPUYECKUX MAaIIUH U
TpaHchopMaTopoB

YMETDB: - UUTATh JICKTPUICCKHEC CXCMBI.

KpaTkue TeopeTH4ecKue CBeIeHHUsI

TpanchopmaTopoM Ha3bIBAE€TCS CTATUUECKUN AJIEKTPOMArHUTHBIN anmapar,
MpeHAa3HAYCHHBIN I peoOpa3oBaHUs IEPEMEHHOI0 TOKA OJHOTO HAIPSKEHUS
B TEPEMEHHBIA TOK Jpyroro HampsbkeHus. Tpancdopmartop ( pucyHok 4.1 )
COCTOHUT U3 CEPJICUHMKA, HAOPAHHOTO M3 JIUCTOB JJICKTPOTEXHUYECKON CTalld M
JIBYX WJIM HECKOJIbKMX 00MOTOK. [lepenaya sHepruu u3 oMHONW OOMOTKH B IPYTYIO
IPOM3BOJIUTCS IMYTEM DSJICKTPOMArHUTHOW WHAYKIMH. OOMOTKa, K KOTOPOM
MOJABOAUTCS TIEPEMEHHBIM TOK, Ha3biBaeTcs mepBuuHOM. K apyroit oOMoTKe
MOAKIIOYEH ToTpedouTens ZH. DTa OOMOTKAa Ha3bIBacTCS BTOPUYHOH. Bce
BenuuuHbl (Tok, Hampspbkenuwe, DJIC, MJIC, yucio BUTKOB ),0THOCAIIHUECS K
MepBUYHONM 0OMOTKE 0003HauarT uHAeKcoM 1. Te ke BeTWYUHBI, OTHOCSIIUECS
KO BTOPUYHOM 00MOTKe, 0003HAYAIOT UHJICKCOM 2.

JletictBue TpaHchopmMaTopa OCHOBAaHO Ha SBJICHUM DJICKTPOMArHUTHOM
uHaykiuu. [Ipu noaxmrodeHnn TpancpopmMaTropa K MICTOYHUKY TIEPEMEHHOTO TOKa
(2TIEKTpUYECKOM CETH) B BUTKAX €ro MEePBUYHON OOMOTKHU MPOTEKAET IEPEMEHHBIN

TOK 11, 00pa3ys nepeMeHHbIi MAarHUTHBINA MOTOK D.
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Pucynok 4.1

OTOT TMOTOK NPOXOAUT MO MAarHUTOMPOBOAY TpaHchopmaTopa H,
MPOHM3BIBASI BUTKH TEPBUYHON W BTOPUYHOW OOMOTOK, WHAYKTHPYET B HHUX
nepemennbie J./[.C. el u e2.

Ecnu ko BTOpUYHON 0OMOTKE MPUCOEIUHEH KAKOW-TMO0 MPUEMHUK, TO MO/
nericreuem D.J[.C. €2 1o ee 1enu mMpoxoJuT TOK 12.

O..C., MHAYKTUpPOBAHHAs B KaXXJOM BUTKE IEPBUYHOM W BTOPUYHOU
0o0OMOTOK TpaHc(hopmaTopa, COTJIACHO 3aKOHY JJICKTPOMATHUTHOW WHIYKIIUU
3aBUCUT OT MAarHUTHOT'O MOTOKAa, IPOHU3BIBAIOUIEIO BUTOK, U CKOPOCTH €ro
M3MEHeHMsl. MarHuTHbeli  MOTOK  KaXJAoro TpaHcpopmaropa  SIBISETCS
ONPEAECICHHON BEJIWYMHOW, 3aBUCSIIEM OT HANPSIKEHUS M YAaCTOThl MU3MEHEHHUS
MIEPEMEHHOr0 TOKa B MCTOYHUKE, K KOTOPOMY TMOJKIIOUYEH TpaHchopMaropa.
[TocTosiHHA Tak»e U CKOPOCTh U3MEHEHUSI MArHUTHOTO MOTOKA; OHA OMPEIEIIIeTCS
YaCTOTOM HW3MEHEHHS IMEPEeMEHHOTo Toka. (ClenoBaTeNbHO, B KAXKIOM BHUTKE
NEPBUYHOM M BTOPUYHOM OOMOTOK HHIyKTUpyeTcss oauHakoBas O.J.C. B
pe3ysbTaTe 3TOro oOTHouieHwe aekctByrommx 3HadeHud . J. C. E1 u E2,
WHAYKTUPOBAHHBIX B IEPBUYHON U BTOPUYHON 0OMOTKax TpaHchopmaropa, Oyaer

PABHO OTHOLIEHUIO YKCJIa BUTKOB W1 U W2 3THX 0OMOTOK, T.€.

E1/E2 =wl/w2

Otnomenue D.J1.C. EBH oOMoTku Bbicmiero Hampsikenus kK O.J[. C. Enn
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OOMOTKM HH3IIETO HAMpPsHKEHUS (MJIM OTHOIICHHWE YMCENT MX BUTKOB) Ha3bIBACTCS

korhdurrieHTOM TpaHchopmaIu

Ktp = EBH/EHH = WBH/WHH.

Ecnu npeneOpeub NajeHUsIMA HANPSOKEHUS B MEPBUYHOM M BTOPUYHOM
obmoTkax TpaHchopmaropa (B TpaHchopmMaropax cpeaHeit U O0JIBIION MOIIHOCTH
OHM HE MPEBHIIAIOT 0OBIYHO 2 - 5 % OT HOMMHAJIbHBIX 3HaUeHUI Hanpsbkenuid Ul
u U 2), ToO MOKHO CUUTaTh, 4TO OTHOIIEHUE HanpspkeHus Ul mepBuuHON 0OMOTKH
K HanpspkeHuto U2 BTOpUYHONW OOMOTKHM MPUOJIU3UTEIBHO PABHO OTHOILEHUIO

YHUCCJI UX BUTKOB, T. €.

Ul/U2 =wl/w2

Tpancdopmaropsl 00s1a1atl0T CBONCTBOM OOpPAaTUMOCTH, OJAMH U TOT XKe
TpancopMarop MOXXHO HCMOJB30BaTh B  KA4eCTBE IOBBIMIAIONIETO U

ITOHMXKAIOLICTO.

Cxema u napameTpsl ogH0oda3HOTO TpaHchopMaropa.

l U1 wi

//1/

PucyHnok 4.2

I. HomuHanbHast MOIIHOCTH SH — 3TO IMOJHAS MOIIHOCTh, KOTOPYIO
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TpaHcHOPMATOP MOKET HEMPEPHIBHO OT/AAaBaTh B TEUEHUE CBOETO CPOKA CIY>KOBI
(25 — 25 ner) npyu HOMUHAIBLHOM HAMNPSHXKEHUU U HOMUHAIBHBIX TEMIIEPATYPHBIX

YCIIOBHSIX:

Su=U2H 251 2.

HomunanbHoe nepBuuHoe HampspkeHue UlH — HampspkeHue, Ha KOTOpoe
paccuuTaHa nepBUYHas 0OMOTKA.

3. HomunanbHOe BTOpHYHOE HampsikeHue U2H — HanpspKEeHUE Ha 3aKUMax
BTOPUYHON OOMOTKM B pEXUME XOJOCTOrO XoAa TpaHchopmaropa Mpu
HOMUHAJIbHOM MEPBUYHOM HAIPSKEHUH.

4. Koapdurment tpancopmanuu

K=wl/w2=EI1/E2 =Ulu/U2H,

rie€ W — YHCIO BUTKOB INEPBUYHOM M BTOpUYHOM oOMoTOK; E —
neiictBytoniee 3HadeHue OJ[C SIEKTpOMAarHUTHOW WHAYKIIMM B OOMOTKax
TpaHchopmaropa.

5. HomunanbHblii nepBuyHbli 11H w BTOpuuHbIi I2H TOKM B 0OMOTKax
TpaHcopmaropa Mpu HOMUHAIBHON MOUIHOCTH M HOMHUHAJIBHBIX HAMpPSLKEHUAX

00MOTOK:

I11 = Su/(Uln nu); 121 = Su/U2H.

6. Koaddunment narpysku tpanchopmaropa. TpanchopmaTtop yare Bcero

paboTaer ¢ Harpy3Koii, MEHbIIIEe HOMUHAIBHOU, TOITOMY:

Kur = S2/SH,

rae S2 — gakTuyeckas MmojaHasi MOIHOCTb Harpy3ku, S2=22PQ22.
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7.Toxu B 0OMoTKax TpaHchopmaTopa npu PaKTUYECKON HArpy3Ke

S2: 12 =125 Kur. 11 =111 Kur.

8. O011ast MOITHOCTh MOTEPH IHEPTUM B TpaHC(hHOpMATOpE:
- Ipy HOMUHaJIBHOU Harpy3ke APH = PcT + PwmH;
- ipu ¢pakrtuueckoi Harpy3ke AP = Pct + Pm = Pct + Pmu K2Hr,
rae Pct — MOIHOCTB NOTEPh B CTAIM CEPACHYHHKA,;
Pm — w™MomHOCTh mOTEpr B 0OMOTKax TpaHchopMaropa mpH
(dakTU4YeCKON Harpy3Kke

PMH — MOIIIHOCTE IOTEPH B 0OMOTKAaX NMPYU HOMUHAIBHON Harpy3Ke.

Ecnu uzBectHo conportupienue meau nepBuuHoi (R1) u Bropuunoit (R2)
oOMOTOK TpaHchopmaropa, TO MpuU JtOOOH HArpy3Ke MOXKHO OIpPEACIUTh

MOIIHOCTD INOTCPL B OOMOTKaX:

Pm =11°R1 + [22R2.

9. KoaurmeHT MOIIHOCTH HATPy3KH

cos 92 =P2/S2;82=22PQ22,

rae P2,Q2, S2 — akTuBHas, peakTUBHAsI WU IOJIHAS MOIIHOCTb HAarpy3KH,

MMATaeMOM OT BTOPUYHOI 0OMOTKH TpaHchopMaTopa.

10.Koadduiment nonesnoro aelcTBust Tpanchopmaropa:

— MIpu HOMUHAIBHOU Harpy3ke NH = P2u/ P1u = P2u#/(P2u + APH) = SH cos
@2 /(SH cos @2 + PcT + PmH);

- ipu (paktuyeckoit Harpyske n = P2/ P1 = P2/(P2 + AP) = SH cos ¢2 Kur
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/(SH cos @2 Kar + Pct + Pmua KHr?);

3ananue K npakTu4eckoil padore Ne4

Berueptuts cxemy TpaHc(opmaTopa, BeIMHCATh U3 TaOauLbl 4.1. ncxoaHbIe

JaHHBIC, TTOSICHUTH UX. PaccunTath mapaMmeTpsl TpaHchopMaTopa, OTMEUYCHHBIE B

TabJIMIIEe TPOYECPKAMH.

Taomuna 4.1
Bapuant 0 l, 2, 3, 4, 5, 6, 7, 8, 9, 10,
11, (12, |13, |14, |15, (16, |17, |18, |19, |20,
21 | 22 | 23 124 |25 |26 |27 |28 |29 |30
SH, KBA 0,1 |--—- |[125]|-- |05 |15 |3 04 |-— |-— |06
Uis, KB 022102 |- |-- |- |6 -~ |- (02 |08 |---
U2, B 22 120 100 |220 | 127 |[120 [127 |-—- |- |36 |150
K - |- 25 |818 |-~ |- |- |04 |44 |- |---
P2. KBt 0051037 (0,7 |--- |026|084 |21 |--—- |- [0,07]0,43
Q2.Bap 36 |225 |--- |240 |-- |630 |- |- [120 |- |---
S2, KBA e R e e e I R (e e I [ I
COS (2 - | == (08 |06 (087 |- |1 - 107 |1 0,8
Kur mem e e | e == = = 0,83 [0,68 |- | ---
[1u, A e e e | 132 - - |22 |- |- | 125
20, A - |25 |- |35 |- |- |- |- |- |25 |--
I1, A — |—= | |- | |- |96 |- |- |- |-
12, A S e o B B el e I I [ I
nu — |- 096094 |- |- |- 092 |- |- ]0,96
n e et e e R e LA A e I e I
Pct, Br 73 123298 |--- |[182 (421 |--- 21214 (41 |17
PmH. Bt 566 |48 |--- |24 (17 |[279 |80 |104 |73 |[1,69 |---
IIpumep pacuera
1. Koaddumuent tpanchopmanmu TpanchopmaTopa:
K=Uln/ U221 =220/22=10
2. TlonHasi MOIIHOCTh HAarpy3KH, MUTAKOLIEHCS JHEPTUEH OT BTOPUYHOM
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oOMOTKH TpaHchopmMaTopa:

S2=22PQ22=224836=60BA.

3.KoappuumeHT MOIHOCTH HArpy3Ku

cos @2 = P2/S2 =48/60 = 0,8.

4. KoaddunmeHnt Harpy3ku Tpanchopmaropa:

Kur = SH/SH = 60/100 = 0,6.

5. KIIJI TparcdopmaTopa npu HOMHUHAIBHON Harpys3Ke:

nH = SH cos ¢2 |(SH cos ¢2 + Pct + Pmu) = 100 -0,8/(100 -0,8 + 7,3 + 5,66)
=0,86

6. HomunanbsHbie TOKM B 00MOTKaxX TpaHchopmaropa:

I1a = Su/(Uln nu) = 100/220 - 0,86 = 0,528 A 12 = Su/U2x = 100/22 =
4,55 A.

7. Toku B 0OMoTKax TpaHchopmaTopa npu PakTUUECKON HArpy3Ke:

2=120 Kur=4,55-0,6 =2,73 A1l =111 Kur = 0,528 - 0,6 = 0,317 A.

8. KIIJI tpancdopmaTopa npu pakTuueckoil Harpys3Ke:

n=P2/P1 =P2/(P2 + AP),

rae AP — morepu moutHocTH TpaHchopmaropa npu (HaKTHIECKOW Harpy3Ke

AP =Pct + Pmu K?ur = 7,3 + 5,66 - 0,6> = 9,34 Bt 1 =48/(48 + 9,34) = 0,837
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IMPAKTUYECKAS PABOTA Ne §

PacuyeTr 0CHOBHBIX XaAPAKTCPUCTHK ACUHXPOHHBIX anraTeneﬁ

Heab pa6oTebi: OCBOUTH METOJT pacueTa OCHOBHBIX XapaKTEPUCTUK aCHHXPOHHBIX
JIBUTATENEH
B pezynvmame 8binonnenuss NPaKmu4eckou pabomul cmyoeHm 00JIHCEH.
3HATh: - YCTPOWCTBO WM MPUHIMUI JEHCTBHUS SJICKTPUUYCCKUX MAIIUH U
TpaHchopMaTopoB

YMETb: - YNTATh JJICKTPUYCCKHUEC CXCMBI.

Kp ATKHE TCOPECTUYECCKUE CBECICHUSA

DJIEKTPUYECKAE MAlIMHbl TMEPEMEHHOTO TOKA MOAPA3NACISAIOTCS Ha JBa
OCHOBHBIX BHJA: aCUHXPOHHBIE U CUHXPOHHBIE. [[pUHIMIT AEHCTBUS 3TUX MAIIUH
OCHOBAH Ha HUCIMOJb30BaHNU BPAIIAIOIIETOCSI MArHUTHOTO TOJIS.

ACHHXpOHHAs MallliHa — 3TO OECKOJUIEKTOpHAs MAalllMHA TEePEMEHHOTO
TOKa, Y KOTOPO B YCTAHOBUBILIEMCSI PEKMME MarHWTHOE IMOJIE€, YYACTBYIOIIEE B
OCHOBHOM TIpoIiecce mpeoOpa3oBaHus SHEPTHH, U POTOP BPALIAIOTCSA C Pa3HBIMH
CKOPOCTSIMH.

Ecnru mnoakimounTh OOMOTKM CTaTopa ACHUHXPOHHOTO JBHUTATENsl K
HUCTOYHUKY Tpex(a3HOTO TOKA, TO MOSIBUTCS BpalaloIleecsi MArHUTHOE TOJIE.

Bpamaroiieecss MarHuTHoe 1oJjie nepecekaeT MPOBOJHUKM OOMOTKH CTaTopa
u poropa. B oOmoTkax cratopa unayktupyercs IJIC caMOUMHIYKIIMH, a B
obMoTkax poropa — IJIC B3aumouHayKiuu. Tak Kak MPOBOJAHHKH POTOPA
3aMKHYTBI (B KOPOTKO — 3aMKHYTOM pOTOpE€ KOJIbIIaMH, a B (ha3HOM pOTOpE
MIyCKOBBIM PEOCTATOM), TO MO HUM MOTEYET TOK. TOK poropa OyleT co3aaBaTh
CBO€ MAarHuTHoOE Imoje. B3auMmomencTBue mojier cratopa U poTopa MPUBOAUT K
TOSIBJICHUIO BBITAJIKMBAOLIEH criibl. POTOp HauHeT Bpamarscs. Bpauenue poropa
MOCPEJICTBOM BaJla MEPEIaeTCsl UCIOIHUTENb- HOMY MeXaHu3My. Takum oOpaszom,

QJICKTpUYCCKAA OSHCPIUA, IIOCTyIIaromas #Hu3 CCTU B O6MOTKy c¢raropa,
27



mpeoOpa3yeTcsi B MEXaHWYECKYI0 DSHEPIHI0 BpalleHUS pPOTOpa JBUTATEINS.
HamnpaBnenue BpallleHUsi MarHUTHOTO IMOJSl CTAaTopa, a CIENOBaTelbHO, M
HallpaBJI€HUE BpAlICHHs pPOTOpa 3aBUCAT OT IMOpsJKa CleloBaHud (a3
HaIpPsHKEHUS, TIOJIBOJJUMOTO K 0OMOTKE cTaTtopa.

PoTop Bcerga OyaeT Bpalatbesi ¢ MEHbIIEH CKOPOCTBIO, YEM Bpallarolieecs
MarHUTHOE MOJI€ CTaTOpa, TAK KaK MPU OJMHAKOBOM CKOPOCTH BpallleHUSI HE OyAeT
NepeceueHrs TMPOBOJHUKOB pPOTOpa MArHUTHBIMH ~ CHUJIOBBIMH  JIMHUSMH
BpalaloIerocss moJisi, T. €. poTop OyIyT BpamiarbCsi BMECTE C MarHUTHBIMH
CUJIOBBIMU JIMHUSIMH.

YacToTa BpalleHUss MArHUTHOTO MOJI 3aBUCUT OT YaCTOThI M0/IaBa€MOI0O B
oOMOTKYy cTatopa HampspkeHuss U W yucina map moJitocoB P, cozmaBaembix

00OMOTKO# cTaTopa, ¥ OMPECISICTCS U3 BEIPAKCHHUS

nl = 60f/P

OTtHOCHUTENBLHAS Pa3HOCTb 4YaCTOT BpPaAlICHHUA BpPalIarOmCrocss MarHuTHOTIO

IIOJIA CTaTOpa U CaMOI'O pOTOpa HAa3bIBAOT CKOJBKCHUCM

S=(nl-n2)/nl

Yewm Oosbllie TOPMO3HOM MOMEHT Ha BaJly aCHHXPOHHOTO JBUTATEIS, TEM
MeHbIIe n2 ¥ 0oabIIe S.

Tpexdaznbie ACUHXPOHHBIC JIBUTATEIIN SIBJISIFOTCS CaMBIMH
pacnpoCTpaHECHHBIMHM JBUTATCIIIMH W TPUMCHSIOTCS IS MPUBOAA Pa3TMUHBIX
CTaHKOB, HACOCOB, BEHTHIISITOPOB, KOMIIPECCOPOB, IPY30I0TbEMHBIX MEXaHU3MOB,
a TakKe Ha DJJEKTPOIOJBIKHOM COCTaBE IIEPEMEHHOTO TOKa B KayecTBE

I[BHF&TGHGﬁ BCIIOMOI'aTCJIbHBIX MAIllMH.

Y CTpOUCTBO aCUHXPOHHOTO JABUTaTEN.
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Pucynok 5.1

ACHHXpOHHAs MallMHA COCTOMT W3 HEMOJBWKHOW YacTH — cTaTopa H
BpallaloIIeiicss 4acTu — poTopa (pucyHok S.1)

Crarop acHHXpPOHHOM MaIlIMHBI COCTOMT M3 Kopmyca 11, KOTOpblil MOXeT
OBITh MU3TOTOBJICH U3 PA3JMYHBIX KOHCTPYKIIMOHHBIX MaTE€pUaJIOB: CTaju, YyryHa,
LIBETHBIX METAJUIOB M HX CIUIaBOB. B kopmyc 3ampeccoBaH cepieunuk 10,
U3TOTOBJICHHBIM W3 OTAEIBHBIX IUIACTUH JJIEKTPOTEXHUYECKOW cranu. B
CEplIEYHUKE ClIeJaHbl Ma3bl, KyJa yKIaAbIBalOT Tpexda3Hyro oOMoTKy. C TopiioB
KOPIIYC 3aKpBIT MOJUIMIHUKOBBIMUA IuTaMu 3 U 7.1l0AIIMIIHUKOBBIE UIUTHI
OOBIYHO BBITIOJIHSIOT U3 TE€X € MaTEPHAIOB, YTO U KOPIYC. B MOAIMIMITHUKOBBIX
IATAX PACIIOJIOXKEHBI MOJMUMHUKN 2 U 6, HA KOTOpbIE ONupaeTca Baia 1 poropa.
Ha Ban nHampeccoBaH cepliedHMK 9, BBIIIOJHECHHBIM W3 OTACIBHBIX IUIACTHH
AJIEKTPOTEXHUYECKOM cTanu. B cepaeyHuKke caenaHbl mas3bl, B KOTOPHIE 3AJIMBAIOT
pacIiyiaBlIeHHBIA amtoMuHuM. [Ipy oXJTaxIeHNH aTtoOMUHUS 00pa3yroTCs CTEPKHU,
K KOHIIaM KOTOPBIX MPUIIAUBAIOT AJIFIOMUHHEBBIE KoJiblla. Yamie Bcero KoJblia U

CTCPKHHU OTJIHMBAOT OJHOBPCMCHHO. O6pa3yeTc;1 KOPOTKO3aMKHYTas 00MOTKa
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Tuna «Oenu4bsi KJIETKa». B HEKOTOPHIX MAaIlMHaX BMECTO aJTIOMUHUEBOU
«Oenuubeil KJIETKW» MPUMEHSAIOT MenHyo. Torga B ma3sl poTOpa MPOCTO
VKJIAJBIBAIOT MEIHBIC CTEP’KHHU KOHIIBI KOTOPBIX 3aMBIKAIOT MEIHBIMU KOJIBIIAMHU.
BmecTte ¢ KoybIlaM# OTJIMBAIOT BEHTWJISIIIMOHHBIE JIOMATKH, CIIOCOOCTBYIOIIHE
OXJaXJeHUIo napurarens. /s ymeHblieHuss rabapuToB apurarens - 46 -
OXJIQKTAIOIIMKA TMMOTOK BO3yXa HAIMPABIISAIOT IEHTPOOSKHBIM BEHTHIATOPOM 35,
KOTOPBI HAIIPECCOBBIBAIOT HA Bajl POTOpA. BEHTWISITOP MPUKPHIT KOKYXOM 8,
W3TrOTOBJICHHBIM W3 CTald, a B TOCJICJHEE BpeMs M3 IUTacTMacChl. JlBuUrareinb
MOHTHUPYIOT IOCPeACTBOM Jan 12, 1o ¢ moMoripio (haaHIa.

Pa3HOBMAHOCTBIO ACHHXPOHHBIX JBUTATENCH SBJISIOTCS JBUTATEId C

(pa3HBIM POTOPOM.

Cxema u napameTpbl Tpex($ha3HOro ACHHXPOHHOTO JIBUTATES.

x=

U

O
'3

Ful]

Il
s\ \
l

f==00Ty

Pucynok 5.2

1. HomunansHOe nrHeHOE Hanpsikenue cetu — U, B.

2. HomuHanbHBIN TOK ABUTATENs (TOK B KXKIOW U3 TpeX 0OMOTOK cTaTopa)
—In A.
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3. Yacrora Toka cetu — f , ['1I.

4. Yucno nosrocoB ABUTATENS — 2p, YUCIIO Map MOJIKCOB — P.

5. YacroTa BpallleHUsl MarHUTHOTO noJis ctatopa —nl = 60f/p 06/MuH.

6. YacroTa BpallleHHs MarHUTHOTO MOJs CTaTOpa OTHOCUTEIBHO POTOpa
(nl —n2 ), BeIpa)keHHas B MPOILIEHTaX OT YACTOThl BpallleHHs] MAarHUTHOTO TOJIA,
Ha3bIBaeTCs ckoyibxeHueM — S = (nl —n2) 100/n1 %. B HoMuHaibHOM pexxuMe SH
COCTaBJISIET OKOJIO 5% y MamuH HeOOIbIIOW MOIIHOCTA U OKOJIO 2% y MOIIHBIX
MalIuH.

7. HacToTa BpallleHHs pPOTOpa ACUHXPOHHOTO JBUraTeiii B HOMUHAJIBHOM
pexxume — n2H = (1 — Su/100)n1 unu n2u = (1 — Su/100) 601 /p.

8. HomuHanbHasi akTUBHasi MOIIHOCTb, pa3BuUBaemasi jABurartenem (T. e.
BEJIMYMHA, XapaKTepU3yIollass CKOpOCTb HEoOpaTuMoro mnpeoOpa3zoBaHUs
AIEKTPUYECKOM SHEPTHH B MEXAHUUYECKYIO U TEIUIOBY10) — P2H BT.

9. MouHocTth, nOTpebisiemMasi JBUTATEIEM W3 CETH B HOMHUHAIBHOM
pexkume: —aktuBHas - P1a = 3 Uln cos ou unu P1u = P2u/mH, BT; - nonnas — S =
3 Uln, BA.

10. TloTepu sHEpruM B ABHUraTelie CKJIAAbIBAIOTCA U3 MOTEPh B OOMOTKaX
cTaTopa ¥ poTOpa, MOTEPh B MArHUTONPOBOJE, MEXAaHUYECKUX M J0OABOYHBIX
noreps AP =P1 — P2, Br.

11. Koaddunuent noneznoro aecteust npurareis — NH = P2u/Plua = (P1u
— AP)/Plu. KIIJI acuHXpOHHOro JBUTaTelid 3aBUCUT OT Harpy3ku. [lpu
HOMUHaAIBHOM pexxuMme pabotsl asuratenss KIIJ n = 0,9 + 0,95 (uem Oosbie
pacdeTHasi MOIIIHOCTh ABUTrarens, TeM Boie ero KIIJT).

12.KoahpuimeHT MOITHOCTH aCHHXPOHHOTO JIBUTATENsl TTOKA3bIBAET, KaKas
4acTh IMOJHOW MOIIHOCTH, MOCTYHAIOLIEH M3 CETH, PAacXOLyeTcsl Ha MOKPBITHE
moteps M Ipeodpasyercs B MeXaHHUecKylo padory cos ¢H = Plu/A\3UIn. B
HOMUHAJIBHOM PEXHMe 00BIUHO cocTaBiisieT cos OH = 0,7 + 0,9,mpu xojgocTtom
xojie camkaercsa 1o 0,2 + 0,3.

13. Bpamaromuii MOMEHT aCHHXPOHHOrO JBUTaTelii B HOMHUHAJIBLHOM

pexume MH = 9,55P2H1 / n21, Hwm.
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3anaHue K npakTu4yeckoii padore Ne 5
Brerueptuth cxemy TpexdaszHOro aBuraTess, BBIMKCATh W3 TaOIUIBI 5.
WUCXOJIHbIC JIaHHBIE, TIOSICHUTh UX. PaccuuTaTh mapaMeTphl JBHUTATEINS,

OTMEUYCHHBIE B TAOJIUIIEC TPOUYEPKAMH.

Tabmmma 5.1
Bapuant 0 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,
11, |12, (13, |14, |15, |16, |17, |18, |19, |20,
21 22 | 23 |24 |25 |26 |27 |28 |29 | 30
U, KB 038 1022 - |038 |- [022|--—- |0,38|-- 1 0,38
In, A - == (24 |- |20 |- |50 |75 |20 |- |---
2P 4 6 - |8 --- 10 |4 6 - |4 3
nix 10° 06/MuH | --- | --- 1.5 |--- 1.0 |- |--— |--- 1O |-—— |---
n2ux0° 06/ | 1,46 | — | — |— |0.97 [— |146 096 |— |-— |-
Su % - |2 3 25 |- |3 — |- |25 |4 2
P2u. KBT 12 |21 - |30 |-- |34 |-—- |40 |- |30 |45
Piu. KBt e e e == |24 |38 | ee- |- (30 |- | ---
AP KBr — = w2 = = = |[= 3 |—= |-
S, KBA e e e == |32 (432109 |- |40 |- | ---
N 09 (09 |- |-— 091 |- (093 095 |- 0920091
COS Qu 08508 [0,75]092 |-~ |=== |=== |=== |=--= 0,820,384
Mu,Hwm et e -1 L e e I I ¢ IR e IR P

[Ipumep pacuera

1.MomHOCTh, TOTpeOIsieMast IBUTATEIIEM U3 CETH

- aktuBHas — P1a = P2u/m = 12000/0,9 = 13333B1 = 13,3 KBT;

- nonHast — S = P1u/cos ou = 13333/0,85 = 15686 BA = 15,7 KBA

2. Homunanpaseii Tok aeuratens In = P1u/( 3 Ucosen) = 13333/( 3 -380
-0,85)=239 A

3.MomHocTh noteps B Asuratene AP = Plu — P2n = 13333 — 12000 = 1333
Br=1,33 KBt

4.YacroTa BpalleHuss MarHuTHOro mosis craropa nl = 60f/p = 60-50/2 =

1500 06/muH.
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5. HommuanpHoe ckombxkenue SH = (nl — n2)100/ml = (1500 -
1460)-100/1500 = 2,67%

6. Bpamaromuit momeHT asurarens Mu = 9,55 P2u /mn2u = 9,55 - 12 -
10°/1460 = 78,6 Hwm.

BriBo/bI: TOSICHUTH TNPUHLMIO JIEUCTBUS ACHHXPOHHOTO JIBUTATEls,

BO3MOHOCTB €T0 pECBCPCHUPOBAHUA.
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INPAKTUYECKASA PABOTA Ne 6
PacyéTr 0CHOBHBIX XaPAKTEPUCTHK MAIIMHBI IOCTOSTHHOI'0 TOKA

Heas padorbi: OCBOUTH METOJ pacuyeTa OCHOBHBIX XapaKTEPUCTHUK MAaIIUHBI
MOCTOSIHHOT'O TOKa
B pezynvmame @vinonnenus npakmuueckou pabomul cmyoeHm OO0NHCEH.
3HATh: - YCTPOMCTBO M MNPUHLMUI JEHUCTBUS DJIEKTPUUYECKUX MAIIUH U

TpaHchopmMaTopoB
YMeThb: - YUTATh JJICKTPUUECKHE CXEMBI.

KpaTkue TeopeTH4yecKkue cBeIeHUsI

DNeKTpuYecKrue JBUTATeNId MpeoOpa3yroT 3JIEKTPUUYECKYI0 HHEPIUI0 B
Mexannuyeckyto. [loatomy pans paboTel ABUratenss €ro Hago COEIUHUTH
IIPOBOJIAMU C UCTOYHUKOM DJIEKTPUYECKON DHEPTUM, UJIU, KaK TOBOPSAT, BKIKOYUTH
B DJIEKTPUYECKYIO CETh.

JIBUrareny MOCTOSHHOIO TOKA MUPOKO NPUMEHSIOT B TATOBOM I10BUKHOM
COCTaBe. JTO  KOJUIEKTOPHBIE  TATOBBIE  JBHUraTeld M  KOJUIEKTOPHBIE
BCIIOMOTI'aTEIbHBIE MAIIUHBI 3JIEKTPOBO30B, TEILIOBO30B, JJIEKTPO- U JAU3EIIb-
I10€3/10B.

[To cnocoby BO30yXIeHHUs ABUTaTENHd MOCTOSHHOTO TOKa MOAPAa3IeIsioT
AQHAJOTUYHO TE€HEpaTopaM Ha JBHUraTelld HE3aBHUCUMOIO, NapajuleIbHOro,
MOCJIEIOBATENBHOTO M CMENIaHHOro BO30ykJeHus. (CxeMmbl JBUTATENed W
TE€HEPaTOPOB 110 BCEM BHUIaM BO30YXIEHUS OJIMHAKOBBI.

[Ipu  orcyrcTBUM  Harpy3ku  (BHEIIHETO  TOPMO3HOTO  MOMEHTAa,
OPWIOKEHHOTO K Bajly JABUTATENsl) 3JEKTPOABUIATENb MOTPEOIAET OT BHEUIHETO
UCTOYHMKA (CeTH) HEOOJIbLIOE KOJIMYECTBO 3JIEKTPUUECKON PHEPTUU U 1O HEMY
OPOXOAUT HEOOJBIION TOK XOJOCTOTO XOJa. OJTa HSHEPrusl pacxoiyercs Ha
ITOKPBITHE BHYTPEHHMX MTOTEPh MOITHOCTH B MAILIMHE.

IIpn BO3pAaCTaHUU Harpy3kKu YBEIINYUBACTCS noTpedIsieMbIii
JJIEKTPOJABUTaTEIEM TOK M Pa3BUBAEMbBIM UM DJIEKTPOMATHUTHBIN BpallaroIui

MOMCHT. CJ'ICI[OBaTeJ'IBHO, YBCIIMYCHUC MEXaHHYECKOU 9HCPIruu, OTHaBaeMOﬁ
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ANEKTPOABUTATEIEM IMPU BO3PACTAHUM HArpy3KH, BBI3BIBAET AaBTOMATUYECKHU
YBEJIMYECHUE DJICKTPUUECKON SHEPTUH, 3a0MpaeMOil UM OT UCTOYHHKA.

N3 paccMOTpEHHBIX BBIIIE YCIOBUH PadOTHI 3JIEKTPUUYECKOIO JIBUTaTems
BBITEKAET, YTO XapaKTEPHBIM JIJIsl HETO SIBJISIETCA:

- COBIIAJICHUE 10 HAIIPABJICHUIO JIEKTPOMAarHUTHOTO MOMEHTa M U 4acTOThI
BpAILICHUS N, 3TO XapaKTEPU3YyeT OTJauy MAIIMHON MEXaHUYECKOU SHEPTUH;

- BO3HUMKHOBEHHE B MPOBOJHUKAX 0OMOTKH sikops DJIC, HampaBlieHHON
IPOTHUB TOKA 1 W BHemHero HanpspkeHus U. M3 3Toro BeITekaeT HEOOXOIUMOCTD
MOJYYEHUs MAIMHOW U3BHE AJIEKTPUYECKON IHEPTUU.

DONeKTpUYEeCKMe MAIMHBI TOCTOSHHOTO TOKa 00JaJaloT CBONCTBOM
o0paTuMoOCTH, T. €. OHHM MOTyT paboTaTh, Kak B PEKUME JBUTATENsl, TAK U B
pexuMe reeparopa.

CxeMa u mapaMmeTphl IBUTaTess NapajljieIbHOrO BO30YKIACHUS.

1. Hanpsioxenue cetn, noaseieHHoe K apurarento — U, B.

2. ComnpoTuBiIeHUE OOMOTKH SIKOPs ABUTaresns — Rs, Om.

3. CompotuBiieHre 0OMOTKM BO30yxieHus — RB, OMm.

4. ITpotuo-2/IC (E) unayktupyercs B 0OMOTKE SIKOPSI MIPU €T0 BpaIleHUU
B MarHMTHOM I10JI¢ C HOMHHAJBHOM 4acTOTOH — nH, 00/MUH.

5. Tok B ooMoTke sikopst — Ist = (U-E)/Rs, A .

6. Tok B o6mMoTKe Bo30Oy ) aeHus — IB = U/RB, A. -41-

7. HomuHanbHbIA TOK, OTpeOIsiemMblid [Buratenem u3 cetd — [n = Is + I,

8. MomHocTh, motpebiasemas apuratenem u3 ceta — P1 = U In, BT.

9. Ilorepu MmomHOCTH B ABuraresne — AP, Br.

10. ITone3nas momHOCTh ABurarens — P2 = P1 — AP, Br.

11. Koaddunment noneznoro aectBus asurarens —n = P2/P1.

12. Bpamaronuit MomeHt asurarens — M = 9,55 P2/nu, Hwm .

13. B MOMEHT BKJIIOUEHUS ABUTATEINS MO HaNpsbkeHue npu n = 0 IpoTUBO-
OC (E) B oOMOTKE siKOpsi HE MHAYKTHUpYyeTcsl M TokK B Hel Is = U/Rs moxer

AOCTUTHYTb 3HAUCHUA, MHOT'OKPATHO IMPCBBIIAIOIICTO HOMMHAJIbHBIN TOK.
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JIiss orpaHWYeHHs] MYCKOBOTO TOKa B II€MIb OOMOTKHU SIKOPSI BBOIUTCS
IIyCKOBOE COIIPOTHUBIIEHUE Rs, KOTOpOE 110 Mepe yBEIMYEHUsT YaCTOThI BPALCHUS
MOCTENIEHHO yMEHbIIaeTca. [Ipy HOMHHANBHOM YACTOTE NH ITyCKOBOE
conportusieHue Ru = 0.

B pabore Rm onpenenuTs u3 ycioBUsl yBEIUYEHUs MyCKOBOIo Toka Im mo

CPaBHEHMIO C HOMHUHAJIBHBIM B 1,5 paza:

Inm=1I8 + U|(Ra +Rn) = 1,5 In.

51 — 0OMOTKa SIKOPSI IBUTATEIIS;

OB — 00MOTKa BO30YXICHHUS:

Rpr, - compoTruBieHne i U3MEHEHHS TOKa B 0OMOTKe BO30yXkaeHUs (B
pabote npunsaTh Rpr = 0);

Rn — myckoBoit peocrar.

Pucynok 6.1

3ananue K npakTu4yeckoii padore Ne 6
BrrueptuTh cxemy ABUTaTENs, BBINUCATh UCXOAHBIC JaHHBIE U PACCUUTATh
napameTpbl, OTMEUEHHBIE B TaOIuUIIE 6.
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Tabmuna 6

Bapuant | 0 1, 2, 3, 4, 5, 0, 7, 8, 9, 10,
11, (12, |13, |14, |15, |16, [17, |18, |19, |20,
21 22 | 23 [ 24 |25 |26 |27 |28 |29 | 30
U, B 220 | --—- | 500 |--- | 380 |-- [220 |--- 450 |- |---
Ra,Om |- |- |[0]15]|-- |005]|-- (0,08 - (02 (01 |---
ReOm |44 100 |- |- |76 [260 |--- |--- 150 [-—- [ 200
E.B 210 [ 194 | --- |374 |- |T775 |--- [250 |--- |--—- [396
nu,00/mMun | 520 | 180 | --- 210 |- [350 |--- [400 |- [500 |250
g, A T e L I I P IS P I 193 | ---
IB, A - |2 4 132 |- |-— 2,73 |4 - |2 ---
In, A 240 | === |- 413 |- |50 |--- 296 |--- |- |50
P1, KBt |--- 12 |- |- |76 |- 138 | --- 135 (-—- |20
A P KBt e T 1,1 |68 312 |- |- |25 |51 |-
P2. KBt |--- 108 |34 |- |- |--- 12 |70 |- |- 18.6
M 09 |- |- 093 |— 1092 |- [09] |- |- [--
M,KHwm ——— |- 1 --- 141 |- (06 |--—- (042 |1,1 |---
Rll, OM - - T - - - - - T T T

[Ipumep pacuera

1.Tox B o6mMoTKe BO30OYyxnenus apurarens [B = U/RB =220/44 =5 A.

2.Tok B oomoTke sikopst aBurarens [s = 1 — [B = 240-5 =235 A.

3.ConpotuBnenue ooOMoTku sikops apurarens Rsa = (U — E)/Is = (220 —

210)/235 =0,0426 Owm.

4.Ilotpebnsemas asurateiaeM MoitHocTh P1 = Uln = 220 -240 = 52800 Bt =

52,8 KBt

5.ITone3nas momHocth asurarens P2 = P1 - n = 52800 - 0,9 = 47520 Bt =

47,52 KBt

6.CyMmMapHbIe moTepu MOITHOCTH B nBurarene AP = P1 — P2 = 52,8 — 47,52

= 5,28 KBt B TOM 4mnciie MOIIHOCTD 3JEKTPUYECKUX MOTEPh HA HarpeB OOMOTKHU
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saKopst 1 0OMOTkH BO30ykaeHust APam = [s1°Rs + [B?RB = 2352 - 0,0426 + 5% - 44 =
3452,6 Br=3,45 KBt

7.Bpamatomuii MomeHT aurarenst M = 9,55 P2/nu = 9,55 - 47520/520 =
827,7 Hwm.

8. UtoObl B MOMEHT BKJIIOYEHHUS TOK JIBUTaTelis ObUT HE 0oJjiee 4YeM B
noJiTopa pasza OoJbplIE HOMHUHAJIBHOTO, HEOOXOAUMO IOCJIENI0BAaTEIbHO C
0OMOTKOM SKOps BKIIIOUUTH IyckoBoe conporuBienue Ro = [U/(1,511 — [B)] + R
=[220/(1,5 - 240 — 5)] + 0,0426 = 0,577 Om

Bv16000b1: TOSACHUTD, HA JICHCTBUU KaKOTO 3aKOHA OCHOBAH MPHUHIIAI PaOOTHI
ANEKTPOABUTATENS; HA3HAYEHNE OCHOBHBIX YaCTEM ABUTATENS, €r0

peBEpCUpPOBAHHE.
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IMPAKTHYECKASA PABOTA Ne 7

HccaenoBanue cxeMbl YinpaBJi¢cHUA ACHHXPOHHOI'0 ABUIaTe/is €

KOPOTKO03aMKHYTBIM POTOPOM

Hean padorni: HcciienoBath cxeMy yNnpaBjieHUsE aCHHXPOHHOTO JIBUTATEIIS C
KOPOTKO3aMKHYTBIM POTOPOM
B pe3ynomame evinonnenus npaxmuueckot pabomul CmyoeHm O0JIHCEH.
- 3HATh: - YCTPOICTBO W MPUHIMI JEHUCTBUSl almaparypbl yOpaBIeHUs
AIEKTPOYCTAHOBKAMM.

YMETb: - HUTATh DJICKTPUICCKUEC CXEMEI.

Kpatkue TeopeTnyeckne cBeeHUus

Pucynoxk 7.1
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MarHuTHble TyCKAaTeNId MPUMEHSIOTCS JJISI TUCTAHIMOHHOTO YIpPaBJICHUSA U
3alUThl  (COBMECTHO C IUIABKUMHM  NPEAOXPAHUTEISIMU WA  BO3AYIIHBIMU
aBTOMaTaMM) JJICKTPOABUTATENICH OOBIYHO MOIIMHOCTHIO 10 75 kBT. [Ipn MommuocTH
aneKTpoaBurarenei 6onee 75 kBT npuMeHseTcss KOHTAKTOPbl B KOMOWHALIMU C pelie
WJIU BO3JIYIIHBIMU aBTOMAaTaMHU.

s Toro, 4ytoObI 3amycKaTh AJIEKTPOJBUTATENb B MPSMOM U OOpaTHOM
HaIlpaBJICHUM TPUMEHSETCS PEBEPCHUBHAs CXeMa yMOpaBJCHUS Ha MarHUTHOM
MycKaree.

®azpl A,B u C nuTammiero HanpsiyKeHUs MOABOAATCS K KJIeMMaM
ACUHXPOHHOTO JIBUTATENs YEPE3:

—3-X TOJIFOCHBIA aBTOMATHYECKHIT BBIKIIOYATENb, KOTOPBIM 3alUIaeT BCIO
CXEMY U MO3BOJISIET OTKIIIOYATh MUTAIOIIEE HAMPSKEHUE;

—TO0YEpPEHO Yepe3 TpU Mapbl CHIOBBIX KOHTAKTOB MAarHUTHBIX
nyckatenen KM1 u KM2;

—rtemnoBoe pene KK, kotopoe ciykut Juist 3alIUThl OT MEPErpy30K.

Jis  Toro, dYToOBl WM3MEHHUTHh HAINPABJICHHE BpalleHUs Tpex(azHoro
AJIEKTPOJIBUTATEINSI, HEOOXOUMO MOMEHSITh MECTaMH TOJIKIIFOUEHHUE JTIOOBIX JBYX
¢a3!

Jlyist 5TOTO B 11eTIh OOMOTKH JBUTATENSI BKIFOYCHBI CHJIOBBIE KOHTAKTHI OT
IBYX IyCKaTelleld, KOTOpbIe MOJKIIOYAIOTCS MOOYEPEIHO, MEHss uYepeOBaHHE
da3. B cxeme npu BpalieHuu Briepe;] nociaeaoBaTeabHOCTh a3 takas — A, B, C.
[Ipu Bpamenun nHazag — C, B, A. T.e. uepenoBanue paz3 A u C mensercs
MECTaMHU.

KHonouHbI# TOCT COCTOUT U3 3-X KHOMOK:

1) HopMmanpHO-pa3oMkHyTOM KHONKU BIIEPE]/T;

2) HOpPMAJIBHO-pa30MKHYTOM KHONIKM HA3A/I;

3) HopMaJIbHO-3aMKHYTOM KHONIKM CTOIL.

K kxnonke BIIEPE][ mapamienbHO MOAKIIOYEH HOPMAaJIbHO-PA30MKHYTBIN

BCIIOMOTaTENbHBIM KOHTAaKkT Iyckarens KMI, M COOTBETCTBEHHO, K KHOIIKE
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HA3AJl — HOpMaibHO-Pa30MKHYTBII BCIIOMOIAaTEJIbHbBI KOHTAKT ITyCKaTeJs

KM2.

Pucynok 7.2

Taxxe B nenp nutanust oOMoTku myckarens KM1 BkimtoueH HOpMalibHO-
3aMKHYTBIA KOHTakT myckarens KM2:5, a B uenb oOMoTku myckatenss KM2,
BKJIIOUYEH HOPMAalIbHO-3aMKHYTBINM KOHTAkKT myckatenss KM1:5. Oro caemano s
OJIOKMPOBKH, YTOOBI MPENOTBPATUTh 3allyCK JBUTATEIs Has3ajd, KOrja OH
Bpaiaercs Brepesn, u HaoOopot. T.e. 3amyCcTUTh ABUTATENh B JIIOOYIO U3 CTOPOH
MOKHO TOJIBKO M3 MOJ0XKEHUS OCTAaHOBA.

PABOTA CXEMBI

HepeBOI[I/IM pbriar TPEXIIOJOCHOIO_aBTOMATHUYCCKOI'0 BBIKJIOYATCIA BO

BKJIFOYEHHOE TTOJIOKEHHUE, €T0 KOHTAKTHI 3aMBIKAIOTCS, CXeMa rOTOBAa K padoTe.
3AITYCK BIIEPE]]
Haxumaem xnonmky BIIEPEJl. Ilemp mnwuranus OOMOTKM MarHUTHOTO
myckarenss KM1 3ambikaercs, SIKOpb KaTYIIKH BTSTUBAETCS, 3aMBIKAET CHJIOBbIC
koHTakThl KM1 u BcnoMoraTenbHbIi HOPMaJIbHO-OTKPBITHIA KOHTAakT KMI,

KoTopbld myHTHpYET KHONIKY BITEPE/L.
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OOHOBPEMEHHO BCIIOMOIATENbHBI HOPMaJIbHO-3aMKHYThI KOHTakT KM1
pa3MbIKaeT LENb YyNpaBieHUs: MarHUTHbIM myckareaem KM2, Onokupys tem

CaMbIM BO3MOJKHOCTD 3allyCKa p€BEpCa ABUTATCIIA.

Pucynok 7.3

Tpu nuraromux ¢asel B nocnenosarenbHoctu A,B,C noaarotcst Ha 0OMOTKH
JBUTATEIIS U OH HAYMHAET BPAIATHCS BIIEPEI.

Otnyckaem kHonky BIIEPE/I, ona Bo3Bpaiaercs B HCXOAHOE HOPMaJIbHO-
pa3oMKHYTO€ cocTosiHue. Teneps nutanue Ha oOMoTKy nmyckarenss KM1 nopaercs
yepe3 3aMKHYThIM BcrnomorarenbHbld KOoHTakt KMI1. JlBurarens 3amyiieH u
BpalllaeTCs BIEPEL.

OCTAHOB ABUI'ATEJIA U3 ITOJIOKEHNA BIIEPE]]

Jns  ocTaHOBKM gABUraTtens WiIM A 3allyCKa B JPYIYH0 CTOpOHY,
HeoOxoaumo cHavana HaxaTh KHomky CTOIIL. Iluranue nenu ynpaBieHUs

pa3Mbikaetcs. Skops marmutHOro myckarenass KM1 mon aeiicTBUeM MpY>KUHBI
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BO3BpallaeTCsi B UCXOJHOE cocTosiHhe. CHUIIOBBIE KOHTAKTHI Pa3MbIKAIOTCH,
OTKJIFOYasi NUTAIOLIEEe  HaIlpsDKEHWE  OT  JJeKTpoaBurarens.  JlBurarens
OCTaHAaBJINBAETCH.

ODHOBPEMEHHO € 3TUM pa3MbIKaeTcsi BciomorarenbHbli KoHTakT KM1 B
nenu nutaHus oomorku myckarenss KM1 u 3ambikaeTcss BCroMOraTelbHBIN
koHTakT KM1 B nenu nurtanus nmyckarens KM2.

Otnyckaem kHonky CTOII. OHa BO3BpalaeTcss B UCXOAHOE, HOPMaIbHO-
3aMKHYTO€ TmojoxxeHue. Ho mnockonpkKy BcnomorareibHbld KoOHTakT KMI1
Pa30MKHYT, NMUTaHWe Ha OOMOTKY myckatens KMI1 He momaercs, nBHUrareib
OCTaeTCs BBIKJIIFOUCHHBIM U CX€Ma I'OTOBA K CIEAYIOLIEMY 3aIlyCKY.

PEBEPC JIBUT'ATEJIA

YToOBI 3amyCTUTH IBUTATEIh B 0OpPAaTHOM HaIpaBICHUH, HAKMMAEM KHOTIKY
HA3A/.

[luranue nonmaercss Ha oOMoTKy mnyckarens KM2. Ou cpabaTbiBaer,
3amblKasg cwioBble KOHTakThl KM2 B 1end NWTaHUS JABUTATENs, U
BcrioMoratenbHbii  KOHTakT KM2, kortopeiii myHTupyer kHOnky HA3A/L
OnHOBpEMEHHO C 3TUM, Apyrol BcrmomorarenbHbld KOHTAakT KM2 paspbiBaeT
nenb nutanus myckaresst KM2.

Ha oOmorku nBuratenss nopatorcs Tpu ¢a3sl B nopsake C,B,A, oH
HAYMHAET BPAIIAThCS B IPYTYIO CTOPOHY.

Otnyckaem kHOonkKy HA3AJI. OHa Bo3Bpamaercsi B UICXOJAHOE TMOJIOKEHUE,
HO mnuTaHue Ha o0O0MOTKy mnyckarens KM2 mnpopomxaeT mnocTynaTh 4epes
3aMKHYTBI  BcriomoraTeiabHbld  KOHTakT KM2. JlBurareinb MOpoJI0IKaET
Bpalarbcsi B 00paTHOM HAIMpPaBIICHUU.

OCTAHOB ABUI'ATEJIA N3 TIOJIOXKEHUA HA3A L

s ocrtanoBa mnoBTopHO HaxkumaeM KkHonky CTOIIL Iens nuranus
oOMoTkn myckareqsiKM2 pasmbikaercs. SIKopb BO3BpallaeTcsi B HCXOAHOE
MOJIOKEHUE, pa3MblKas CUJIoBble KOHTakThl KM2. J[Burateinb oCTaHaBJIMBACTCH.
OIHOBpPEMEHHO C 3THUM, BCIOMoOrareibHble KOHTakThl KM?2 Bo3Bpamarorcsi B

HCXOOAHOC COCTOAHUC.
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Otnyckaem kHoniky CTOII, cxema rotoBa K CiaeayIomemMy mycKy.

[IpuHnunuanpHas cxema yInpaBJIeHHs] aCHHXPOHHBIM JJIEKTPOBUTATENIEM C
KOPOTKO3aMKHYTBIM POTOPOM C MOMOIIbIO PEBEPCUBHOIO MAarHUTHOTO ITyCKaTels
MIpECTaBIICHA HA pUCYHKE 7.4.

Ty

Pucynok 7.4

3ananue K npakTu4eckoii padore Ne 7
1. O3HAaKOMUTBLCS ¢ OCHOBHBIMH TEOPETHUCCKIUMHU TIOJIOKCHHUSMHU.
2. Berueptuth cxemy ympapiieHus ADJl ¢ KOPOTKO3aMKHYTBHIM POTOPOM C
TIOMOIIBI0 PEBEPCUBHOIO MarHUTHOTO ITyCKaTEIIS.
3. IlosicHUTB NpUHIKT PaOOTHI CXEMBI.
4. O003HaYUTh HA CXEME CHIIOBYIO IIEIIb U LIETh YIIPABICHUS.
5. CocraButh crnerupukanuro (tadbauma 7).

Tabmuna 7

O0o3HaueHue

HanmenoBaunune

Komnuect

IIpumeyanue
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IMPAKTUYECKAS PABOTA Ne 8

Pacuer 371eKTpOCHAOXKEHUS CTPOUTENbHON IIOIIAAKH

Heap padorbi: OcBOUTh METOJ pacyéra 3JEKTPOCHAOKEHUS CTPOUTEIBHOU
IUIOLIAKA

B pezynvmame @vinonnenus npakmuueckou pabomul cmyoeHm OO0NHCEH.

3HATh: - YCTPOMCTBO M MPUHUMUII JACHCTBUSA JIIEKTPUUECKUX MAalIUH MU
TpaHc(hopMaTopoB

- YMEThb: - BCCTU OHGpaTHBHBIﬁ yueT pa6OTBI OHCPIreTUYCCKUX YCTAaHOBOK.

Kpatkue TeopeTnyeckne cBeeHUsA

Ha craguu pa3paboTku BOMPOCOB 3/CHAOKEHHS CTPOUTEILCTBA  IPHU
npoekTupoBanuu oodieriomanouHoro CI'TI pemaroT cieayromue 3aaaqu:

- OTIPE/ICIIAIOT OPUECHTUPOBOYHYIO TIOTPEOHOCTD B 3JICKTPOIHEPTHH,

-4UCJO, MOIIHOCTh  TpaHCHOPMATOPHBIX  MOJCTAHIMNA  (WIW  JIp.
HUCTOYHUKOB),

-BBIOMpAIOT W  OOOCHOBBIBAIOT  HaWOoJiee  pAIlMOHAIBHBIE  CXEMBbI
ODHEPreTUYECKUX JIMHUW W TYHKTHl TOAKIIOYEHUS BPEMEHHBIX CEeTell K
JNEUCTBYIOIIUM,

-OMPEACIAIOT  OPUEHTUPOBOYHBIE  TOTPEOHOCTH  CTPOUTEIHCTBA B
000pyIOBaHUU U KaOEIbHOU MPOIYKIIHUH,

-COIJIaCYIOT C COOTBETCTBYIOIIMMHU OPTaHU3AIUSMU BOTPOCH CHAOKCHUS
CTPOUTENBCTBA DJEKTPOIHEPrUE B HEOOXOAMMOM KOJMYECTBE W HYXKHBIX
napameTpax.

OO0masi mOTpeOHOCTh B AJICKTPOIHEPTHH HA CTPOUTEITHHOM TUTOIIAIKE
CKJIAJIBIBACTCS U3 TPEX COCTABJISIFOIIUX:

-3JIEKTPOHEPTUsl Ha HAPY)KHOE W BHYTPEHHEE OCBEIICHUE CTPOUTEITHLHOM

IJIOIIAAKU M 00beKTOB - 110 10% 001meit moTpeOHOCTH,
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-3JICKTPOSHEPIrusi Ha TEXHOJOTMYeCKhe HyxAbl 1pu np-se CMP
(ameKTpoCcBapKa, AMEKTPOIOAOrPEB OETOHA U IPYHTA, CYyIIKa MOMEIIEHUN U T.J.) -
20-30% o61ieit moTpeOHOCTH,

-3JIEKTPOHEPTUs Il TUTaHus dJeKkTpoaBurareneir - 60-70% oOmiei
NOTPEOHOCTH.

[Ipy nOpoeKTUpPOBAaHUKM BPEMEHHOTO JJIEKTPOCHAOKEHUS CTPOUTEIIHHOMN
IUTOMIAJIKA HEOOXOJUMO: PACCUMTATh AJIEKTPUUECKHE HArpy3KH; OIpPEAeIIUTh
KOJIMYECTBO M MOITHOCTh TpaHCHOPMATOPHBIX MojcTaniuid. Hanbonee ToUHBIM
SBJISIETCS CIIOCOO pacyeTra 10 MOITHOCTH, HEOOXOAMMOHN 1y obOecredeHus
CTPOUTEIBHBIX MAIMH U 3JIEKTPOCBAPOYHBIX anmapatoB (P.), ), BBHINOJTHEHUS
TEXHOJIOTUYECKHUX TMpoueccoB (P,), OCBEIIEHUS HAPYKHOW CTPOUILIONIAJKU

(P,,) 1 BHyTPEHHUX NTOMEMEHUN (P,):

kCZPC kmz Pm
+

cos ¢ cos ¢

P =11(

mpamce ~ +kozpoe+koZP0H)

rae 1,1 — koaddumnuent, yunteiBaBmuii norepu B cetu; K, K., K, —
kod(phuLMeHTsl  crhpoca,  3aBUCSIIME  OT  KOJMYECTBA  IMOTPEOUTENEH,
omnpenenseMsbie o tadaue 1;

cos @ — KO3(P(UIIMEHT MOIIHOCTH, 3aBUCSIINI OT KOJUYECTBA U 3arpy3KH

CUJIOBBIX MOTpeOUTENEH, onpenensembie mo Tadnuie 8.1.

MoIiHOCTh MOTpeOuTENeH IEKTPOIHEPTUH ISl CTPOUTENbHBIX MaluH (P.)
U TEXHOJOTMYECKUX TMpoueccoB (P,) omnpenensercas N0 CHPABOYHUKAM U
KaTajoraM, YCTPOMCTB BHYTPEHHEr0 W HapyXHOro ocBemienus (P,, u P,,) — 10

YAEJIbHBIM [TOKa3aTeNIsIM MOIIHOCTH Ha OCBEIIAEMYIO TUIONIa1b MO Tabnuuam 8.2 u

8.3.
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Tabnuna 8.1 — 3Hauenue kKo’ PUIMEHTOB CIIPOca U MOITHOCTH

['pymimna morpebuTesneit AIeKTPOIHEPTUH k. ko, k, cos ¢
BaiienHbie KpaHbl U IPYrUe MaIUHbI 0.7 _ _ 0.5
b 2
DIIEKTPOCBAPOUYHBIEC arperarthl:
CBapOYHbIE TPaHCHOPMATOPHI 0,3 0,4
OJIHOTIOCTOBBIE T€HEPATOPHI 0,35 0,6
VY cTaHOBKH 7151 TEXHOJIOTHYECKHUX MPOIECCOB — 0,5 — 0,85
Hapy:xHoe 351eKTpoocBelieHre o - 1.0 1.0
2 2
BHyTpeHHee 21eKTpOoOCBELICHUE _ . 0.8 1.0
2 5
Tabnuna 8.2 — Y aenpHble OKa3aTeIM MOIIHOCTH
Cpennsist Y nenvHas )
[Totpeburensb OCBEILIEHHOCTD, JK| MOIIHOCTb, BT/M
OOBEKThl HAa TEPPUTOPUU CTPOUTEIIHLCTBA B ) 0.4
30HE MIPOU3BOACTBA pabOT )
OOBeKThl B 30HE MOHTa)Xa CTPOUTEIBHBIX 20 3.0
KOHCTPYKLMI U KAMEHHOU KJIaJIKU )
YeTpoicTBa  OCBELIECHHSI TOMELICHWM IpHU
OT/ICJIOYHBIX pabOTax, BPEMEHHBIX aIMUHUCT- 50 15
PaTUBHBIX U OBITOBBIX 3/1aHUI
Hpyrue (B cpeaHem) 10 1,0
BHyTpHunoctpoedHsie JOpOTrH, MPOe3/Ibl
y1p p AOpOTH, IPOC3N 0,2 2.5 kBt/xm
OxpaHHOE OCBEIICHUE MTPOKEKTOPAMU 0.1 1.5 kBT/kM
2 b

Tabnuua 8.3 — Y nenpHas MOIIHOCTD 3J€KTPOIHEPTHH HA OCBEIIEHUE TOMEIICHHUM

VY nenbHas MOIIHOCTH Ha 1
[ToTpebutenn W oo, B
Baron - rapnepoOHnas 15
[TpoxonHasi, ucnonb3dyemasi i 000rpeBa pabouux 15
BaroHn - nymesas 3
Tyauner (ybopHasi) 3
Barou — cymmika juisi cnenoAeibl 1 00yBU 5
Baros - crosioBas 15
MenanyHkT 15
3aKpbITHIA CKJIA]] 15
[Tpopabcekas 15
Jucneruepckas 15
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Tpanchopmaropa no tabnuue 8.4 . Ecau MomHocTh TpancopmaTopa mo pacyeTy

ITo

ONPEJICIICHHOU

CyMMapHOM

MOIODHOCTH

nojoupaeTcs

Mapka

HC COOTBCTCTBYCT Ta6JII/I‘-IHOMy SHAYCHUIO, TO IMPHHUMACTCA K YCTAHOBKC

TpaHchopMaTop, OIMKANIIINIE 110 MOIITHOCTH B CTOPOHY YBEITUYCHHS.

Tabnuua 8.4 — OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKH TpaHCHOPMATOPOB

Homu | Tun Homunans | I'pymnma [Torepu | Ilote Hamnps Tox Bec Bec

H. HOE coequHe X0JI0C pu JKEHHUE X0J10 oI Mac

MOIIH HaIpsKEH | HUA TOTO KOPOTKO | KOPOTKOT | CTOTO HBIH, | J1a,

OCTb, ue, kB 00MOTOK xoma P, | ro 0 xona I,, | kT KT

kBT Bt 3aMbIKa | 3aMbIKaH | %

uusg Py, | ua Uk, %
Bt

25 TM- 6(10)/0,4 | Y/Yn-0 110 600 4.5 2,2 250 |80
25/10 V/Zn-11 690 4.7

40 TM- 6(10)/0,4 | Y/Yn-0 150 880 4,5 2,0 310 |90
40/10 V/Zn-11 1000 4.7

63 TM- 6(10)/0,4 | Y/Yn-0 210 1280 4.5 1,8 420 | 110
63/10 V/Zn-11 1470 4.7

100 | TM- 6(10)/0,4 | Y/Yn-0 265 1900 4,5 1,6 520 | 170
100/10 V/Zn-11 2250 4,7

160 | TM- 6(10)/0,4 | Y/Yu-0 410 2600 4.5 1,4 720 | 205
160/10 V/Zn-11 2900 4.7

250 | TM- 6(10)/0,4 | Y/Yn-0 580 3700 4,5 1,2 1080 | 335
250/10 V/Zn-11 4.7

400 | TM- 6(10)/0,4 | Y/Yn-0 820 5500 4.5 1,0 1480 | 465
400/10

630 | TM- 6(10)/0,4 | Y/Yn-0 1160 7600 5,5 0,8 2200 | 540
630/10
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Onpenenuty KOJUYECTBO UM MOIIHOCTH TpaHC(opMaTopos

3ajanme K npakTuuyeckoii padore Ne§

Ha HYXIbI

CTPOUTENHCTBA, COTJIIACHO BapyaHTa 3aJIaHus, BRIOPAHHOTO 10 Tabmuie 8.5.

Tabnuua 8.5
Ne IHoTpeduTe M 31eKTPOIHEPr UM IHoTpeduTenn
BapuaH C’KaTOro BO31yxa
TA

1 baieHHble KpaHbl U Jpyrye MAIllMHbI ; yCTAaHOBKU A1 | OTOOWHBIN MOJOTOK-
TEXHOJIOTUYECKUX MPOIIECCOB; OCBEIICHIE OOHEKTOB 3wt
Ha TEPPUTOPUU CTPOUTEIHCTBA B 30HE TPOU3BOICTBA
paboT.

2 DIIEKTPOCBAPOYHBIE arperarhl: BypuibHBII1 MOJIOTOK-
CBapOYHBIC TPAHCPOPMATOPHI; YCTAHOBKH JISI 4t
TEXHOJIOTHIECKUX MPOIIECCOB; OCBEIICHHE 0OBEKTOB B
30HE MOHTa)Ka CTPOUTENIbHBIX KOHCTPYKUUN U
KAMEHHOM KJIaJKH.

3 Y CcTaHOBKM 1151 TEXHOJIOTHUYECKUX MPOLECCOB; OTOOMHEIN MOJIOTOK,
OJIHOTIOCTOBBIE TE€HEPATOPHI; YCTPOMCTBA OCBEIICHUS OypHIIBLHBIN MOJIOTOK
MOMEIIEHUN TTPH OTAEJIOYHBIX paboTax.

4 bamennpie KpaHbl U APYTUE MAIIUHBI ; YCTAaHOBKH U1t | OTOOMHBIN MOTOTOK-
TEXHOJIOTMYECKUX MPOLIECCOB; OCBEIICHUE 3aAKPBITOIO 21T, OypUIIbHBIHI
CKJIaJIa TUIOMIAIBI0 8 M2, MOJIOTOK-31IIT

5 DJIEKTPOCBAPOYHBIE arperaThl: OT060THBII MOJIOTOK-
CBapOYHbBIC TpaHCHOPMATOPHI; YCTAHOBKH JIJIsI lurt, OypuIbHBII
TEXHOJIOTMYECKUX MPOLIECCOB; OCBEIICHUE MOJIOTOK-31IT
popaOCKOM IIOMIAABI0 5 M°.

6 YcTaHOBKY 1151 TEXHOJIOTUYECKUX MPOIECCOB; OTOOWHBIA MOJIOTOK-
OJIHOTIOCTOBBIE T€HEPATOPBL; YCTPOMCTBA OCBELICHUS 21T,
JHCIIETYEPCKON mromanso 4,5 M2,

7 bamennslie KpaHsl 1 Jpyryue MallvHbI ; YCTAHOBKHU JUIsl | BypHIIbHBIN MOJIOTOK-
TEXHOJIOTMYECKUX MPOLIECCOB; OCBEIICHUE 3wt
rapJepoOHOil mIomansn 7,2 M2

8 DJIEKTPOCBAPOYHBIE arperarThl: OTOOIHBII MOJIOTOK-
CBapOYHbIE TPaHCPOPMATOPHI; YCTAHOBKU IS 4mt, OypUIIbHBIN
TEXHOJIOTUYECKUX MPOLIECCOB; OCBEIICHUE AYIIEBOM MOJIOTOK-31IT
WIomaabn 9 M.

9 Y cTaHOBKM ISl TEXHOJIOTUYECKUX MTPOLECCOB; OTOOMHBII MOJIOTOK-
OJIHOTIOCTOBBIE T€HEPATOPHL; YCTPOMCTBA OCBEUICHUS 1T, OypUIBHBIMA
yOOpHOI TIOMAIBI0 3 M. MOJIOTOK-411T

10 YcTaHOBKH J1s1 TEXHOJIOTUYECKUX MPOIECCOB; OTOOWHBIA MOJIOTOK-

OJIHOIIOCTOBBIE TEHEPATOPLL; YCTPOMCTBA OCBEICHUS
cKiaza momaapo 15,3M%.

5mrT.

MouHocTh MOTpeduTE el TeKTPOIHEPI UM ISl CTPOUTEIbHBIX MAIIIMH
(P.=0,8) n TexHoJioru4ecKux npoueccos (P,=0,4)
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KPUTEPUU OLUEHUBAHUSA IPAKTUYECKHUX PABOT

a) OIICHKA «OTJIMYHO» BBICTABIISIETCS OOyYaromeMycsi 3a padoTy, BBITIOJIHEHHYIO
0e301100YHO, B IOJHOM OOBEME C YYETOM pPAlUMOHAIBHOCTH BBIOPAaHHBIX
pelIeHnH;
0) OIIEHKAa «XOPOIIIO» BBICTABIAETCS 00ydJaroIieMycs 3a padoTy, BHIOJHEHHYIO
B IIOJTHOM 00BEME C HEIOUCTaMMU;
B) OIICHKA «YJIOBJIETBOPUTEIHHO» BBHICTaBJIsETCS oOydaromiemycs 3a pabdory,
BBHITIOJIHEHHYIO B HE MOJHOM oO0beme (He MeHee 50% mpaBUIIbHO BBITTOJIHEHHBIX
3aJlaHuii OT 001IeTo o0BeMa paboThI);

- OIICHKa «HEYJIOBJIETBOPUTEIHLHO» BBICTABISIETCS OoOydaromiemycs 3a paboTy,
BBITIOJTHEHHYIO B HE MOJMHOM oObeme (MmeHee 50% mpaBWIBLHO BBIMOJHEHHBIX

3aaHuil OT 001Iero oo6beMa padoThI).

NudpopmanumonHoe odecneyenmne

OcHosnble UCMOYHUKU.:

Jaumepamypa

1. [IpsaumankoB, B.A. Teopernueckwe OCHOBBI  3JEKTpOTeXHUKH., B.A.
[TpsmankoB: Kypce neknuit. — CI16: KOPOHA npunT, 2018. — 368 c., ni.

JlononnumenvHble UCHOYHUKU.

Hnmepnem-pecypc

2. HemnoB, M.B. DnekrtporexHuka u 3iektpoHuka/ M.B. HemuoB: yueOHuK nms
CTyA. o0pa3oBar. yupexjaeHuil cpea. mpod. odOpazoBanus. — M. : Mznarenbckuid
neHTp «Axkanemusi», 2018. — 480 c.
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Ilpunoscenue A. Obpaszey mumynbHo2o 1ucma
MunucrepcTBO 00pa3oBaHus U HayKu YenssOuHCKON 007acTh
['ocynapctBenHoe Or0mKeTHOE TPO(hEecCHOHATEHOE 00pa30BaTEILHOE YUPEKACHNE
«HOKHO-YPpaibCKUil TOCYIAPCTBEHHBIN TEXHUYECKUIN KOJLIEIAK

Otuér
0 MPAKTHYECKUM paboTam

IO AUCHUIIJINHE
«OCHOBBI INIEKTPOTEXHUKH»

Boinmoanun: cmyoenm epynnot C3-284/6
Ilempos B. U.

IIpoBepui: npenooasamens
Bacunenxoll.H.

Yeasaounck 20 / I.
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