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AKT COI'TACOBAHUA
HA MeTOJAMYECKHEe PEKOMEHIALMH 10 BbINOJHEHUIO PAKTHYECKUX padoT mo

yueOHoi qucuuninae «OCHOBBI 3JIEKTPOTEXHUKHN», pa3padoTaHHbIe NPenoaa-
Baresiem I'BIIOY «HOYpI'TK» Bacuienko U.H.

Meroanueckue peKOMEHAAIMH MpeTHa3HAUYCHbI ISl IPOBEICHUS MPAKTHUECKUX
pabotr mo yueOHOU auctuIuMHE «OCHOBBI 3JEKTPOTEXHUKH». PekoMeHIanuu co-
CTaBJICHbl B COOTBETCTBUU C YTBEPKICHHOW MPOrpamMMOil Ji CTYAEHTOB CIEeHAIb-
HocTH 08.02.01 CTpouTenbCTBO U AKCIUTyaTalus 31aHUI U COOPYKEHUU.

[IpakTyeckue pabOTHI SIBISIOTCS BAXXHBIM 3JIEMEHTOM B (DOPMHUPOBAHUM yMe-
HUM, MPEeTyCMOTPEHHBIX IPOrpaMMON U MPEIbIABISIEMbIX K OYAyIIUM CIIEHUAIUCTAM.
[IpeacraBineHHoe U3AaHUE PACCUMTAHO HA 8 MPAKTUYECKUX pabOT oOUUM 00bEMOM
18 yacoB. 3aganusi pa3HOOOpa3HbI MO (opMe: CTyJIEHTaM MpeJIaracTcs 3arnojHUTh
TaOJIMIIBI, PEIIUTh 33J1a4, CTPOUTH U aHAIM3UPOBATh rpaduKH.

JlocTonHCcTBa pa3pabOTKU: COAEP)KaHUE MPAKTUUYECKUX padOT HAIpaBiCHO HA
dbopMupOBaHUE TEXHUUYECKOTO MBIIUICHHUS.

[IpencraBiieHHbIE METONMYECKHME PEKOMEHAAIMU IO BBHINOJIHEHUIO IMpPaKTUYe-

CKHUX pabOT MOTYT ObITh PEKOMEHIOBAHBI JUIsl HCIIOJIB30BAHMS B YUEOHOM MPOILECCE.



INOACHUTEJIBHASA 3AIINCKA

MeTonnueckue peKOMEHIalUK TTPeAHA3HAYCHBI 711 BBITIOJTHEHUS MTPaKTHYe-
ckux paboT no gucrurinHe « OCHOBBI AMEKTPOTEXHUKMY CTYICHTAMH CIICIIHAILHO-
ctu 08.02.01 «CtpouTenbCTBO U AKCILUTyaTallMs 3JaHUN U COOPYKEHUIN» ¢ 6a30BOH U
yII1yOJI€HHON MOATOTOBKOM.

B meTtonmyeckux pekoMeHAANMSIX MPUBEIEH MEpPEUYeHb MPAKTUUYECKUX padoT
M0 JTUCIMIUINHE, METOJIMYECKHE YKa3aHUS K BBITIOJHEHUIO KaKaoW paboOThI W 3aja-
HUS TI0 BapuaHTaM. MeToINYeCKre PeKOMEHIAINH TPEIHAa3HAYCHBI IS CTYICHTOB
OYHOM M 3204HON (HOpM OO0yUeHHUS.

[TocoOue MOATOTOBICHO B COOTBETCTBHHM C TpeOoBaHusMu DenepaibHOTO
IN'ocynapctBernHoro odpaszoBatenapHoro cranjaapra crnenuaibHoctr 08.02.01 «Ctpou-
TEIBCTBO W DKCIUTyaTalus 3/IaHUi U COOPYKEHHI», B COOTBETCTBUM paboueil mpo-
rpaMMon o AUCUUILUINHE «OCHOBBI 3JIEKTPOTEXHUKI.

Hucrumraa «OCHOBBI JIEKTPOTEXHUKUY SIBIIsIETCA o01ienpodeccuoHaIbHOM
JTUCITUTITMHON TPO(ECCHOHAIBHOTO ITUKJIIA

B pe3yibTare BbINOJHEHUS MPAKTHYECKHX PA0OT CTYAEHT J0JKEH
yMeThb!

- YUTaTh DJICKTPUUECKHUE CXEMBI;

- BECTH OINEPATUBHBIN y4eT pabOThl SHEPTETUUECKUX YCTAHOBOK.

3HATH!
- OCHOBBI YIEKTPOTEXHUKU U DJICKTPOHUKU;
- YCTPOMCTBO M MPUHILIMI JESHCTBUS JIEKTPUUECKUX MAIIUH U TpaHC(HOPMATOPOB;
- YCTPOMCTBO M TNPUHLMI JEUCTBUS allllapaTypbl YNPABICHUS JIEKTPOYCTa-

HOBKaMH.



IHEPEYEHDB ITPAKTUYECKHUX PABOT

BI/II[, Ha3BAHHC U KPATKOC COACPIKAHUC

Yacel Ha BBITIOJIHE-
HUE paboThI

IIpakTudeckasi pabora Nel. «Pacuér uenei co CMEIaHHbIM CO-
€AUHEHUEM PE3UCTOPOBY.

IpakTnuyeckas padora Ne2. «Pacuér Hepa3BETBICHHOU LIETIH IIE-
PEMEHHOTO TOKa».

IIpakTuyeckas padora Ne3. «Pacuér cummerpudHo TpExdazHoit
LETID)

IIpakTu4yeckas padora Ned. «PacuéT OCHOBHBIX XapaKTEpPUCTUK
CUJIOBBIX TpaHC(OPMATOPOBY.

IIpakTnueckas padora NeS. «PacueT OCHOBHBIX XapaKTEPUCTHK
ACHUHXPOHHBIX JIBUTATEIECI.

IMpakTuyeckas padora Ne6. «PacueT OCHOBHBIX XapaKTEPUCTUK
MAILIAH [IOCTOSHHOTO TOKay.

IIpakTuyeckas padora Ne/. «ccnenoBanue cxembl ypaBIICHUS
ACUHXPOHHOI'0 JABUTATEN ¢ KOPOTKO3AMKHYTBIM POTOPOMY.
IIpakTuueckas padora Ne 8. «Pacuer anekTpocHaOXeHUsT CTPOU-
TSIILHOU IIOIIAIKI)

2 yaca

2 yaca

2 yaca

2 yaca

2 yaca

2 yaca

2 yaca

4 gaca




TPEBOBAHUSA K O©®OPMJUIEHUIO OTYETA
Kaxnas oryeTHasi padoTa J0/2KHA COAEPKATH:

1. Homep 1 Ha3BaHHE MPAKTUYECKOW PabOTHI.

2. llens paboOTHI.

3. 3ajanHue, COrJIaCHO BapUaHTY

3. DJIEKTpUYECKHE CXEMBI IJIS1 PACUETOB.

4. Ha3zBanue METOUKH pacy€Ta v pacy€THbIe (HOPMYJIBI.

5. PacdeThl ¢ HEOOXOAMMBIMU TTOSICHEHUSIMU.

6. 'paduku u AuarpaMMel, MOCTPOEHHBIE IO Pe3yJIbTaTaM PacyeToB, €CIU ITO

TpeOyeTcs 1Mo 3aJJaHuIO.

7. BeiBoABI 110 padoTe.

Kaxnas otyetHas padoTa J0KHA OBITH aKKypaTHO OQopMIICHA U BIIOKEHA B
nanky c (aiiamMmu. Cxembl BBIYEPUYUBAIOTCS B COOTBETCTBUM € TpeboBaHusimMu ['OCTa
C MOMOIIIBIO YCJIOBHBIX 0003HaueHuil. I'paduueckast yacTh oT4eTa (CXEMBI, JUATPAM-
MBI, TpaUKHU) BBITIOJHSIOTCS KapaHAAlIoM ¢ MPUMEHEHUEM YePTEKHBIX HHCTPYMEH-
TOB. OTYET MOKHO BBIMIOJIHSITH B PYKOIUCHOM BapuaHTe wiu ¢ npumeHeHuem [1K.
[TepBerit (haiin B manke JOJKEH COAECPkKATh TUTYJIBHBIN JTUCT YCTAHOBIIEHHOTO 00pas-
na (mpwioxenue A). Kaxnas otdeTHass paboTa MOAMUCHIBACTCS IMpernojaBaTesieM
nocJsie e€ 3aluThl U XpaHUTCs B MAaIKe y CTYAEHTa /10 KOHIIA TeKylIero cemectpa. B
KOHIIE CeMecTpa CTYACHT 00s3aH cAaTh MankKy CO BCEMH, MOJNUCAHHBIMU IPENoaa-
BareseM, paboTaMu U MOJYYUTh 3a4ET MO MPAKTUYECKUM paboTaM 3a cemecTp. 3auér
M0 MPAKTUYECKUM paboTaM 3a CEMECTp CTaBUTCS MPU HATWYUU B TIAIIKE BCEX OTYET-

HBIX paboT, TPOBENEHHBIX B TPYIIIIE.



IMPAKTHYECKAS PABOTA Ne 1
PacuéT nenu noCTOSAHHOr0 TOKA METO0M IKBHBAJIEHTHOI0 CONPOTUBJICHUSA
Hean padorei: 1. OcBOUTH METO SKBUBAJICHTHOI'O COMPOTUBIIECHUS PU
pacyére 1enu MoCTOSTHHOTO TOKa
2. BBIITOTHUTE TPOBEPKY pacy€Ta IpHU MOMOIIH 3aKOHOB
Kupxroda u 6ananca MOIIHOCTEH.
B pe3ynvmame 8vinonnenus npaxmuueckou pabomul cmyO0eHm 00JIHCEH.:
3HaTb: - OCHOBHBIE 3aKOHbl JJIEKTPOTEXHUKH, M METOAUKUA pacyéra,
NPUMEHSIEMBIE IPH PACUETE LIENH OCTOSIHHOTO TOKA
yMeTb: - MPOU3BOJHUTH PACUET LENU IMOCTOSHHOIO TOKA W BBIMNOJHATH €r0
MIPOBEPKY.
KpaTkue Teopernyeckue cBeeHUs

BrlinonHenne npakTuyeckoi padoTel TpeOyeT 3HaHui 3akoHa Oma U1l Bcel Lienu
U €€ y4acTKOB, 3aKOHOB Kupxroda, METOIMKH ONpEeAeIeHHs] SKBUBAJIEHTHOTO COIIPO-
TUBJICHUS LIEMU NIPU CMEUIAHHOM COEAMHEHUU PE3UCTOPOB, & TAKIKE YMEHHS BBIUHC-
JSITh MOIIHOCTh 3JEKTPUUECKOro TOKa. [[1s OCBOEGHMSI METOOUKH pacyéra Cleayer
pPaccMOTPETh TUIIOBOM IPUMEDP

[Ipumepl.1. B nenu co cMemaHHbIM COeIMHEHUEM PE3UCTOPOB (puc.1,a)

r1 = 25 Om, 1r2=40 Om, rz=100 Om, rs=150 Om, U=100 B. Onpenenuts I, |, 11,
I2, I3, 14. CocTaBuTh OajaHC MOIIHOCTEM.

Pemenune. O6o3nauaeM Ha cxeme y3ibl A, B, C. Onpenensiem, Kak COeTUHEHBI
MEXIy co00¥ pe3nucTOphl, YKa3biBaeM HAIPaBICHUS TOKOB W 0003HAYaeM Kax-
Iblid TOK Ha cxeme. OmnpenensieM >KBUBAJICHTHBIE COMPOTHUBICHHUS KaxXJ0TO
y4acTKa LENu U, MOCTENEHHO YMpOoIlas cXeMy, ONpeaesieM 3KBHUBAJICHTHOE CO-
MPOTUBJIEHUE BCEM LIENMU. PE3UCTOPHI I3 U I'4 COEIUHEHBI MapalIeIbHO (MEXIY Y3-

namu B u C), uX 3KBUBaJIEHTHOE COMPOTUBIICHHE

r3s =r3T14/ (r3+r4) =100 - 150 / (100 + 150) = 60 Om
YepTuM 3KBUBAJICHTHYIO YIIPOILIEHHYIO cxemy (puc. 1,0), 3aMeHss I'3 ¥ '4 5KBUBA-

JICHTHBIM COIIPOTHUBJIICHHUEM [I34. N3 3101 cXEeMBI BHJHO, YTO PE3UCTOPLI



I'2 ¥ I'34 COCIMHEHBI MOCIEA0BATEIBLHO (MEX/y HUMHU HET Y3JIOB), TOATOMY Uepe3
HHUX IIPOTCKACT TOK 2. OHpGI[CJ'IiICM 9KBUBAJICHTHOC COIIPOTHUBJICHHUC PC3UCTO-
POB T2 U I'34.

r2-4= 12+ r;s=40+60 = 100 Om

Puc 1.

YepTum ynpouieHHyo cxemy 1emnu (puc.1,B), 3aMeHssI T2 U I'34 SKBUBAJIEHTHBIM
CONIPOTUBJICHUEM I'2-4, IO KOTOPOMY MPOTEKAET TOT e TOK l2. VI3 cxeMbl BUIHO, 4UTO
PE3UCTOPHI I'1 U T2-4 COCIUHEHBI MapayieabHo (Mexay y3namu A u C) u noaxiroye-
HBI K 32)KMMaM UCTOYHHMKA. OnpenensieM SKBUBAJIICHTHOE COMPOTUBJIEHUE BCEH

1 (1171
Toxs = F1°T24/ (P1+ 1 24) =25-100/ (25 +100) =20 Om

OmnpenensieM TOKH, HAYMHAS C CaMOM TIPOCTOM CXeMbI (CM. puc. 1,B), U3 KOTOPO
BUJIHO, YTO BCS LENb U KAXJas U3 ITapaJuIeIbHbIX BETBEH C COIPOTUBIICHUIMHU I'1

U I2-4 BKJIFOUYEHBI HA OJJUHAKOBOE HAIPSLKEHHE, PAaBHOC HANPSHKEHUIO HCTOYHHKA.
| =U/r=100/20=5A;
lh=U/r=100/25=4 A;

= U/r2.4 =100/100 = 1 A.
JIist IPOBEPKM MPABHIILHOCTH PELIEHHs OOLIHi TOK | MOXHO ONpeneiuTh 1o

nepBomy 3akoHy Kupxroda



=11+ 12=4+1 =5 A.

UtoOb1 onpeaenutsh ToOku I3 1 14 (cM. puc. 1,a), Hy)kHO 3HaTh HanpsbkeHue Uss Ha
MapauieIbHO COCTMHEHHBIX PE3UCTOPaX I3 U I4. DTO HAMPSDKECHUE MOXKHO y3HATH
U3 CXEMbI, H300paKxeHHONW Ha puc. 1,0 rie pe3ucTopsl I's U r4 3aMEHECHBI SKBHUBA-
JICHTHBIM I'34, IO KOTOPOMY TeueT TOK l».

Takum o6pazom,
Uss = lorzs= 1- 60 = 60 B;
I3 =Us34/r3=60/100=0,6 A;
ls = Uss/rs =60/150 = 0,4 A,
wim la= 1,-13=1—0,6=0,4 A.
CocrasisieM 0ajlaHC MOIITHOCTEN:
Py =P1+ P2+P3+ Py;
Py = U+ | — MOUTHOCTH HCTOYHUKA DHEPTUH;

P. + P>+P3+ P4 — cymMmMa MOIIHOCTEW NPUEMHUKOB, T/I€

| — HOMep MPUEMHHKA
100 - 5 = 42 - 25+12 - 40+0,62 - 100+0,42 - 150;
500 =400 + 40 + 36 + 24;
500 Bt = 500 Br.



BapuanTtsl 3a1aHuii K npakTu4eckoi padore Nel.
B snexTpuueckoii enu co CMEIIaHHbIM CoeMHEeHnEM pe3ucTopoB (Tabmural).
Bpruucnuth TOKH, HAIPSIAKEHUSI U MOIIHOCTH KaXKIOr0 y4acTKa IIeNy M BCEW IIeMu,

onpenenuth IJ]C ucrounuka. CocTaBUTh OajgaHC MOITHOCTEH.

Bapuant /laHHbIC 17151 Pac4€TOB CxeMa 3jIeKTpr4YeCcKOM
Ne nenu
1 I[L=5A;R;=19 OuM;
R2 =70 Owm;

Rz =30 Om; R4 = 60 Owm;
Rs =30 OMm; Rg=50m;
Ro =1 0Om

el Puc.1.1

2 I¢ =100 A; Ry =15 Owm;

R2=2 Om; R3=13,3 Owm;
R4=10 Om; Rs =10 Owm;
Rs=3,9 OMm;Ro = 0,1 Owm;

3 I4 =6 A; Rl =40 OM;Rz =86
Owm; R3 =10 Om; Ry = 140Mm;
Rs =50 Om; r=0,4 Owm;

Us = 100B.

Puc.1.3

4 R1=4,8 Om, R2 = 6,25 Owm,
Rz =60 OMm, R4 =5 Owm,

Rs = 15 Om, Rg = 15 Om,
Ro=0,20mMm, 1 =5A.

Tadmura 1
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Bapuant

JlaHHbIE 1151 pACYETOB

Cxema 3jIeKTpHUYeCcKOi

Ne nemnu
5 R1 =20 OM;R, =5 Om; R3 = 2 & ¢ <
30 Om; R4 =10 Om; : i . L
R5 =25 OM; B ’ . ] ’
Rs = 100 Om; Ro = 0,5 Owm; it s
E=210B. Puc. 1.5
6 R1=10 Om, R2 =80 Om, i
R3=26,6 OM, R4= 60 OMm, ' *
Rs=50 Om, Rs =10 Om, R, ;[_E : L
Ro=10m,E=32B. & -Ino ‘ ¥
Puc.1.6
7 Ri =2.50M;R, =10 Owm; Ay E R o
R3=500mMm; R4 =50 Owm; 1[8 -
Rs =100mM; Rg = 400Mm; A 7 Qﬁ4
Ro: 1 OM; U2: 10 B.
As
RG
Puc.1.7
8 le =20 A, R1 =30 Om, 14 e
Rz =4 OM, R3 = 26,6 OM, ,;(l)
R4 =Rs5 =20 Om, []R R HR
Rs=7,8 Om, Ry =0,2 Om. . ’ ’ ’
6 R
e ey S
%
Puc.1.8
9 E =200B; Is = 10A; Ry = 10 a
OM; R,
Rz =15 OM; R3=30 OM; R,
R4 = ZOOM, R5 = 4OOM; Re = R
11 Om. ———
RS
Elﬁo ’sl Rs
k Puc.1.9
10 R; =20 Om, R, =9 Owm, L Sy c Hay
R3 =60 Om, Ry =5 Om,
R5 = Re =50 OM, R, R Rs
Ro1 = 1 Om, HanpspokeHue E. Ro
U3 = UAB =40 B. . B A, D
Puc.1.10
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ITPAKTHYECKAS PABOTA Ne 2
PacuyéT Hepa3BeTBJIEHHOM LIeNH NMEPEMEHHOI0 TOKA
Heas padorei: 1. OCBOUTh METOOUKY pacuéra
HEPa3BETBIICHHOU LIENIH [IEPEMEHHOIO TOKA
2. ITocTpOonTh BEKTOPHYIO THArPpaMMy TOKOB M HAPSKCHUU.
B pesynomame svinonnenus npaxmuueckot pabomvi CyO0eHm O0ANCEH.:
3HATh: - OCHOBHBIE 3aKOHBI JJIEKTPOTEXHUKU U METO/IbI pacuéra,
IIPUMEHSEMBIE TP pACUETE HEPAZBETBIEHHOM LIETIH ITIEPEMEHHOTO
TOKa
YMeEThb: - IPOU3BOJUTH PACUET HEPA3BETBIEHHON LIENIU IIEPEMEHHOTO TOKA
Y CTPOUTH BEKTOPHBIE TUArPAaMMbI TOKOB M HAIPSKEHUI

KpaTkue TeopeTH4yeckue CBeIeHUsI

JI1s TOSICHEHNs METOJIMKU PACY€Ta HEPA3BETBIEHHOW LIETIH IEPEMEHHOTO TOKA

HpI/IBCI[éHBI MCTOAMYCCKUC YKA3aHUA U TUIIOBOM IIpHUMEDP.

/.1.BexTopHas nuarpaMMa TOKOB U HampshkeHud. Eciu B Hepa3BeTBIEHHOM 11e-
my ¢ compotuBieHneM R, mHaykTHBHOCTBIO L M eMkocThio C (puc. 2.1) mpoTekaeT
cuHycouaanbHbi TOK 1=IhSINwt, To MrHOBEHHOE 3HaYCHHE TPUIIOKEHHOTO K IIETH
HanpspkeHus: U=U,+U_+Uc. HanpsbkeHre Ha akTUBHOM comnpoTuBieHnd Ua coBmagaet
no ¢aze ¢ TokoM B uenu |, HanpspkeHre Ha MHAYKTUBHOCTH UL omepexkaeT TOK Ha

90°, a nanpsixenue Ha émkocTu Uc orcraer ot Toka Ha 90.

Xroo Xy K
|_f"“\.r
IT H: HL Hl:l
H
Puc.2.1

HetictByronue 3HaueHus: Ha ydactkax 1enu: Ua=IR; U =X, ; Uc=1Xc. Heii-
CTBYIOIIEE 3HAYEHUE HANIPSHKEHUS Ha 32KUMax LEMH MOJTYyYUM METOJ0M BEKTOPHOTO
cnoxenus: U=Ua+UL+Uc. IToctporm BEKTOpHYIO TrarpaMmy TOKA U HaIllPSKEHUH.
Cuavaina oT0xuM BekTop Toka | (puc. 2.2). BekTop najgeHust HanpsiKeHus B aKTHB-

HOM conpoTuBieHnu Ua coBnagaer o ¢ase ¢ BEKTOpoM Toka |, BEKTOp UHIYKTHB-
12



noro nagenus UL o110xkuM BBepx 1o yriaoM 90°, a BEKTOp eMKOCTHOTO MaIeHH s
nanpsokerns Uc — Bru3 nox yriom 90° k Bexktopy Toka |. CliosuB BEKTOpHI HANpSI-
xenuit Ua, UL, Uc, monydunm BexkTop HanpspkeHus: U, MPUIIoKeHHOTo KO BCEH LeTH.
BekropHas auarpamMma moctpoeHa A ciay4asi, korna X >Xc ¥ Ienb UMeeT aKTHBHO-

VWHIYKTUBHBIN XapaKTep.

Puc.2.2

[Tpu sTom ycnoBuu U >Uc, a Hanpspkenne U onepexaer no ¢ase Tok | Ha
yron ¢=90°.

Eciu Xc>X(, To Uc>U_ 1 uenps nMeet akTUBHO-EMKOCTHBIN xapaktep. [Ipu

oo _ 0

sToM Hanpspkenue U otctaét mo ¢aze ot Toka | Ha yrom ¢=90°.

[Tpu paBeHcTBe peakTuBHBIX conpotuBieHuil (X =Xc) U =Uc (puc.2.3). [lpu
sToM Hamnpspkenue U comanaet o ¢ase ¢ Tokom | (¢p=0) u 1ierb HOCUT aKTUBHBIN

XapakTep.

L"IE L’IL
Hp=H

Puc 2.3
DTOT peXKUM B pacCMaTPUBAECMOI IICTTH HA3bIBACTCS PE30HAHCOM HANPSIKEHHIA.

2.2. TpeyroabHUKH CONPOTUBICHUNA U MOIIIHOCTEN. PaccMOTpUM TpeyroiabHUK

HanpsbkeHuit Ha (puc. 2.4a). OJIMH KaTeT 3TOro TPEeyrojJbHUKA BbIpaKaeT aKTUBHOE
Hanpspkenue Ua, npyroit — peaktuBHoe HanpspkeHue nenu U -Uc, a runorenysa -

noJyiHoe Hanpspbkenue U. Pa3genuB cTOpoHbI TpeyrojibHUKA HANPSHKEHU Ha TOK |,

13



MOJIYYUM TPEYTOJBbHUK CONMPOTHUBIEHUH (puc.2.4 6), U3 KOTOPOTro CleayeT, YTO MOJI-
HOE€ COIPOTHUBIICHUE LIETIA PABHO:
7= R4
[loaTOMY TOK B LIEIIHN:
I=U/Z=U/ | R+ox>7

Ecnu Bce cTOpoHBI TpeyrojibHUKA HanpsbkeHui (puc. 2.4a) yMHOXKHUTH Ha TOK |, TO

MOJIyYUM TPEYTOJIbHUK MOITHOCTEH (puC. 2.4B).

L ) B
5
Z FCHL u
u M- L
r"' F
I

Puc. 2.4

MounocTu:
AKTHUBHAaS:
P=UaxI=I>xR=Ux1xCOS¢, rne COSp=Ua/U=R/Z;
PeaktuBHas:
Q=(UL-Uc)XI=I?Xx(X-Xc)=UxIxSIN¢;
[TonHas:
S=UxI=J/FP*+
IIpumep 7.1. HepasseTBieHHas 1ens umeeT conpotuBieHus: R=4 Om; X =10 Om u
Xc=70m. Hanpsixkenue Ha 3axumax nenu U=24B. Onpenenuts TOK, aKTUBHYIO, pe-
AKTUBHYIO U MOJIHYIO MOIIIHOCTH IIETIH.

Penrenue:

[TonHoE conpoTuBieHHE 1IeNn Z= \/ RO ={f+@o72y=5 Om.
IMomusiii ok 1=U/Z7=24/5=4.8 A

MomHocTH:

Axmuenas P=1°xR=4.82-4=92 2 Br;
14



Peaxmuenas Q=1?x (X -Xc)=4.82x (10-7)=69.1 Bap;
Tonnasa S =Ux1=24x4.8=115.2 BA.

3ananue K npakTH4YecKoi padore Ne2.

AxTuBHOE conpotuBieHrne R, nHIyKTHBHOCTH L 11 emKkocTh C coeuHeHbI moce-
J0BaTeIHHO W TIOJKIIIOYCHBI K UCTOYHUKY ¢ HampspkeHneM U. McxomHble naHHBIe
MpUBEICHBI B TabuIile 2. HauepTUTh 3JEKTPUUECKYIO CXEMY, ONPEICIUTh MOJTHOE
conpotuBieHue 1enu Z u koddduiment momuoct COS, Tok |, HanmpsikeHue,
morHocTH 1ten P, QL,Qc, S . [TocTpouTs B Macmtabe BEKTOPHYIO THArpamMmy,

TPCYI'OJIbHUKH COHpOTI/IBJICHI/Iﬁ )51 MOHIHOCTGP'I.

Tab6maua 2.
Xe, U,
B
35
30
40
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INPAKTUYECKAS PABOTA Ne 3
Pacuér cummeTpuuHoii Tpéxda3Hoil enu nepeMeHHOro ToKa
Heas padorei: 1. OCBOUTH METOIUKY pacuéra
CUMMETPHUYHOU TpEXha3Hoil 1Ienu
2. ITocTponTh BEKTOPHYIO THArpaMMy TOKOB M HANPSKEHUU.
B pesynomame svinonnenus npaxmuueckot pabomvi CyO0eHm O0ANCEH.:
3HATh: - OCHOBHBIE 3aKOHBI 3JICKTPOTEXHUKHU U METOJIbI pacyéTa,
MPUMEHSEMbIE IPH PacYE€Te CUMMETPUYHBIX TPEX(Pa3HbIX LieTen
yMeThb: - IPOU3BOIUTH PACUET CUMMETPUYHON TpEXPazHoil Lenu
Y CTPOUTH BEKTOPHBIE JUarpaMMbl TOKOB U HaIIPS)KEHUN
Kparkue Teoperuyeckue cBeieHUs
TpexdazHas cuctema — 3T0 COBOKYIHOCTb TPEX CUHYCOMJIATbHBIX IJIEKTPUUECKUX
TOKOB (Hanpspbkenuit, 9J1C) oqHOM 4acTOThI, CABUHYTHIX MO (ha3e OTHOCUTENBHO APYT
npyra Ha 120 rpagycos
3Be3/1a — 3TO TaKOE COEIMHEHUE, KOT/1a K HayaiaM 0OMOTOK UCTOYHHUKA MTPUCO-
EAUHSIOTCA JTUHEHHBIE MPOBO/A, & KOHLIBI 0OMOTOK COEMHSIOTCS B OJIHY TOUKY,
HAa3bIBAEMYIO HEUTPAJIBIO.
B 4eThIpexnpoBOIHOM LENH K HEW MTPUCOEIUHAETCS HEUTPAIbHBIN IPOBOJI, B
TPEXIPOBOIHON, OH OTCYTCTBYET.
IIpu coenuHeHnn B 3BE31Y:
Tok nuHEHbIN paBeH TOKY (pazHOMY
=1, A.
Hanpsixenust nuHeitHbIe 0TIIMYAIOTCS OT (ha3HBIX B \3 pas.
UAB=UA-UB, B
UBC=UB-UC, B
UCA=Uc-U A, B
Un=\3U¢, B
Toku B HyJIEBOM IIPOBOJIE:

|N=|A+|B+|C,A
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MomuHocTH onpeaenstoTes no popmyse
P=\3Uicoso, Bt
Q=V3Uising, Bap
S=\3UIL, BA
TpeyroibHUK — 3TO TAKOE COESMHEHHE, KOT/1a KOHEI] NEPBOM 0OMOTKH MCTOYHU-
Ka IMPUCOEINHAETCS K Ha4aly BTOPOM, KOHELl BTOPOM — K Hadajly TPETbeU, KOHELl
TPEThEU — K Ha4aJly IEPBOM; JJUHEHWHBIE ITPOBOA MPUCOEIUHSIOTCS K TOUKAaM COEIU-
HEHHUS 0OMOTOK.
[Ipu coequHeHNH B TPEYTOIbHUK:
Harnpsixenust nuHeitHbie U (pa3Hble paBHbI
Ur=\3Uo, B
TOKH JIMHEHHbIC OTIHYAIOTCS OT (ha3HBIX B V3 pas.
|a=lpg-lca A
Ig=lgc-las, A
Ic=lca-lgc, A
L=\31p, A
Mo1tHoCTH OonpesensoTes o Gpopmyse
P=V3Uicos¢, Bt
Q=V3Uising, Bap
S=\3UI, BA
3agava pacyera Tpex(da3zHON IIEMU COCTOUT B OMPENCICHUH TOKOB B (hazax
MpUEMHUKA, B MPOBOAAX JIMHUH, a TAK)Ke MOIIHOCTH MPUEMHHKA B KaX10i (a3e u B
11eJIOM, €CJIM 3aJaHbl JIMHEHHBIC HAMPSKEHUSI U corpoTuBieHus ¢a3. B cummerpuy-
HOM 11eny CONnpoTUBICHUS (a3 MPUEMHHKA OJIMHAKOBBI, U HA €ro 3aKUMax JIeUCTBYyET
CHUMMETpPHUYHAS CUCTEMA JIMHEWHBIX HaNpspKeHUW. [ Takou menu AOCTaTOYHO Mpo-
BECTU pacueT OAHOU (ha3bl, TaK KaK TOKA U MOIIHOCTH BO BCeX (pazax MO BEIUYUHE
OJINHAKOBBI.
[Ipumep 3.1 K reneparopy c nuHeitHbIM HanpsokeHueMm U, =220 B monakitoueH mno-
TpeOUTeNb, COEIMHEHHBIN TPEYTOJbHUKOM, (pHC.3.1). AKTHUBHOE CONPOTUBIICHUE

Kax o ¢assl norpedurens Ry =8 Om, nunaykrusaoe X p= 6 Om.
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Onpenenuth TOK B K101 (aze reneparopa, OTJaBaeMyI0 UM MOUTHOCTb U MOCTPO-

UTh BEKTOPHYIO IHarpaMmy.

——«>1;

AO-

i
o N
C: —->[c

Puc. 3.1
Pemenne. Hanpsbkenue Ha kaxaoit asze norpedutens Uy paBHO IMHEHHOMY Hamlpsi-

*eHuto reHepatopa U, , Tak Kak MOTPEeOUTENb COETMHEH TPEYTOJbHUKOM.

Uy=U,=220B
Conportusienue (assbi:
Zy = Ry 2+ X 27V82 + 62 =10 Om.
Tok xaxmoit pa3el moTpedburtens (Harpy3ka paBHOMEpHas):
lo= Uyl Zp, =220/10=22 A.
JInHEWHBIN TOK MOTPEOUTENSA, COSAMHEHHOT'O TPEYTOJIbHUKOM:
1, =\31dp=1,73-22=38 A.
OTtpnaBaeMas reHepaTOpOM MOILIHOCTh (aKTUBHASI MOIIHOCTb):
P =3 U, I, -cosp=1,73 - 220 - 38 - 0,8 =11570 Br,

Tak kak

cos@ = Ry/ Zp=8/10=10,8; T0o ¢ =37°
T. €. TOK (pa3bl MOTPEOUTEIISI OTCTAET OT HANPSHKEHUS Ha yroa ¢ =37°, Harpy3Ka uH-
JTYKTUBHOTO XapakTepa. BeluucieHHble BETUYUHBI JIETJIM B OCHOBY MTOCTPOEHUS BEK-

TOPHOM auarpammsl (puc. 3.2).
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Puc. 3.2

3ananue Kk npakTH4YecKon padore Ne 3

B ceth TpéxdazHoro Toka ¢ TuHEeHHbIM HanpsbkeHueM U, BKIIIOYEH CUM-
METPUYHBIN TPUEMHUK dHeprun. Crocob coequnenus a3 npuéMHUKA — Tpe-
yroibpHUK. ConpoTuBieHus ero ¢a3 npuBeeHbI B Tabauile BapuanToB. Hauep-
TUTh cXemy nernu. OnpeaenuTs Gpa3Hbie U TUHEHHBIC TOKH, aKTUBHYIO, PEaKTHB-
HYIO ¥ TIOJTHYIO MOIIIHOCTH, ()a3bl U BCEH CUCTEMBI, KOI(PPUITUEHT MOIIIHOCTH.

[TocTpouTh BEKTOPHYIO AUArpaMMy JIMHEMHBIX U (pa3HBIX TOKOB U HAIIPSIKEHUM.

Tao0muma 3.1

Bapu- Ui, B Re, Xco, X Lo,
aHT Ne Om OMm 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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IMPAKTUYECKASA PABOTA Ne 4

Pac4éTr 0CHOBHBIX XapaKTECPUCTUK CHJIOBBIX TpaHC(l)OpMaTOpOB

Hear pabdorbi: OcBOUTh METOA pacdy€Ta OCHOBHBIX XapaKTEPUCTHUK
CHJIOBBIX TpaHC(HOPMaTOpPOB

B pe3ynomame 8vinonneHus NPpakmuyeckou pabomul Cmyo0enm 00HCeH.:

3HAThb: - YCTPOWCTBO W TMPHUHIUIN JACUCTBUS JJIEKTPUUYCCKUX MAIIUH |
TpaHcpOpMaTopoB

YMETh: - UYNTATh SJICKTPUYCCKHUEC CXCMBI.

KpaTKne TCOPETHYECCKUEC CBEICHUA

TpanchopMaTopoMm Ha3bIBaCTCS CTATHYECKUM AJICKTPOMArHUTHBIN ammapar,
npeHa3HAaYeHHBIN 71 TpeoOpa3oBaHus MEPEMEHHOTIO TOKA OHOTO HaIPSKEHUS
B IMEPEMEHHBI TOK Jpyroro Hampsbkenus. Tpanchopmartop ( pucynok 4.1 )
COCTOHT M3 CEpJICUHHKA, HAOPAHHOTO M3 JIMCTOB JJICKTPOTEXHHUYECKON CTalu U
JIBYX WJIM HECKOJIBKHX 0OMOTOK. [lepenada sHeprun u3 oJlHOM OOMOTKH B IPYTYIO
MPOU3BOJIUTCS TIYTEM DJJICKTPOMArHUTHOM WHAYKIMK. OOMOTKa, K KOTOPOit
MOABOAUTCS TIEPEMEHHBIM TOK, Ha3bIBaeTcs IepBuuHOM. K mpyroit oOMmoTke
MOAKIIIOUEH ToTpedutens ZH. OTa 0OMOTKa Ha3bIBaeTcs BTOpUYHOUM. Bce
BeqMuuHbl (TOK, HampspkeHnue, IJC, MJC, 4ucio BUTKOB ),0THOCAIIMECS K
NepBUYHONM OOMOTKE 0003Ha4aroT uHAEKCOM 1. Te ke BEeIUYMHBI, OTHOCSIIUECS
KO BTOPUYHON 00MOTKE, 0003Ha4YaIOT UHJIEKCOM 2.

JletictBue TpaHchopMaTopa OCHOBAaHO Ha SBIICHHHM JJICKTPOMArHUTHOM
uHaykuuu. [pu nogkimoueHuu Tpancopmaropa K HCTOYHUKY MEPEMEHHOTO TOKa
(9MEKTPUYECKOM CETH) B BUTKAX €r0 MEPBUYHON OOMOTKHU MPOTEKAET MEPEMEHHBIN

TOK 11, 00pa3ys nepeMeHHbI MAarHUTHBIN MOTOK D.
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Pucynox 4.1

DOTOT TMOTOK TPOXOAUT MO MAarHUTONMPOBOAY TpaHchopmaTopa H,
MPOHU3BIBAS BUTKH MEPBUYHON M BTOPUYHOW OOMOTOK, WHAYKTHPYET B HHUX
nepemensbie J./1.C. el u €2.

Ecnu ko BTOpu4HON 0OMOTKE MPUCOEIUHEH KaKOW-THOO0 MPUEMHHK, TO TI0]T
nevicteueM 2.J[.C. €2 no ee uenu NpoxXoauT TOK 12.

2. J.C., mHOyKTHpOBaHHAs B KaXJOM BHTKE NEPBUYHOM MU BTOPUYHOU
0OMOTOK TpaHc(hopmaTopa, COTJIACHO 3aKOHY JJIEKTPOMATHUTHON WHIYKIIUU
3aBUCUT OT MAarHUTHOTO TOTOKa, IPOHMU3BIBAIOIIEIO BUTOK, M CKOPOCTH €ro
U3MEHEHUs. MarHuTHBIM ~ TOTOK  KaXJI0ro  TpaHchopmaropa  SBISIETCS
ONPEJICIICHHOW BEJIMYMHOW, 3aBUCSIIECA OT HANPSDKEHUS M 4aCTOThl M3MEHCHUSA
MEPEMEHHOT0 TOKa B HCTOYHHKE, K KOTOPOMY MOJKIIOYEH TpaHchopmaropa.
[TocTosiHHA TaK»Xe U CKOPOCTh U3MEHEHHSI MATHUTHOTO MOTOKA; OHA OMPEIeNAECTCS
4acTOTOM HW3MEHEHMsI TepeMeHHoro Toka. ClielnoBaTeIbHO, B KaXJIOM BHUTKE
NEePBUYHOM M BTOPUYHOM OOMOTOK HMHIyKTUpyeTcs oauHakoBas O.J.C. B
pe3yapTare 3TOro OTHoleHue neictByromux 3HaueHud O. [. C. El u E2,
WHIYKTUPOBAHHBIX B MEPBUYHON U BTOPUYHOM 0OMOTKaxX TpaHcpopmaTopa, Oyaet

PaBHO OTHOIIICHUIO YKCJIa BUTKOB W1 1 W2 3THX 0OMOTOK, T.€.

E1/E2 = wl/w2

Otnomenue 3.J1.C. EBH oOmoTku Beiciiero Hampspbkenus k 9.J1. C. Enn
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OOMOTKH HHU3IIETO HAITpsAKCHUA (I/IJII/I OTHOIICHUEC YUCCII HUX BHTKOB) Ha3bIBACTCA

ko3 dunrerTom Tpanchopmaluu

Ktp = EBH/EHH = WBH/WHH.

Ecnu npeneOpeur NajgeHusIMA HaOpsDKEHHsT B MEPBHUYHOM UM BTOPUYHOU
obmoTkax TpaHchopmaropa (B TpaHchopmaropax cpeaHeit U 00O MOIITHOCTH
OHH HE MPEBBIIIAIOT OOBIYHO 2 - 5 % OT HOMUHAIBHBIX 3HaUYEHUH HanpsokeHu Ul
u U 2), TO MO’)KHO CUMTaTh, UTO OTHOLIEHUE HanpsokeHus: Ul nepBU4HON 0OMOTKH
K HanpspkeHuto U2 BTOpUYHOM OOMOTKM NPUONM3UTENBHO PaBHO OTHOIICHMIO

YUCCJI UX BUTKOB, T. €.

U1/uU2 = wl/w2

Tpancpopmaropsl 00s1a1al0T CBONCTBOM OOpPAaTUMOCTH, OAWH U TOT XKe

TpaHcpopMaTop MOXKHO  HCHOJBb30BaTh B  KA4eCTBE IOBBIIAIOMIETO U

ITOHMIXXAIOWIICTO.

Cxema u napameTpsl ogH0da3HOTO TpaHchopMaTopa.

]ZH

11 12
—O O
3
lu1 W~ —— luz
\\: | w2
Pucynoxk 4.2

I. HomMuHanbHass MOUIHOCTh SH — 3TO IMOJHAs MOIIHOCTb, KOTOPYIO
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TpaHchOpMaTOpP MOXKET HEMPEPHIBHO OTJABaTh B TEUEHHUE CBOETO CPOKA CIIYKObI
(25 — 25 ner) npy HOMHHAJIBLHOM HAINPSDKEHUH WU HOMUHAIBHBIX TEMIIEPATyPHBIX

YCIOBUSX:

Su =U2u 21 2.

HomunansHoe nepBuuHoe Hamnpspkenne UlH — HampspkeHHe, Ha KOTOpoe
paccuMTaHa epBUYHas 0OMOTKA.

3. HomunansHOE BTOpUYHOE HamnpsbkeHne U2H — HanpsiKEHUE Ha 3aKUMax
BTOPUYHON OOMOTKM B PEKHME XOJOCTOrOo XoJa TpaHcopmaTropa mpH
HOMHUHAJIbBHOM MEPBUYHOM HAIPSKEHUH.

4. KoaduimeHnt tpanchopmanuu

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

1€ W — YHCIO BHUTKOB TNEPBUYHOM M BTOPUYHOHM 0OMOTOK; E —
neuctBytomee 3HadeHue OJIC 2JIeKTpOMAarHUTHOM WHAYKIIMM B OOMOTKax
TpaHcdopmaropa.

5. HomuHnanbHblii nepBuuHbii [1H M BrOpuuHbIl I2H TOKM B 0OMOTKax
TpaHcopmaTopa Mpu HOMUHAIBHOM MOLIHOCTH M HOMHUHAJIBHBIX HaIPSHKEHUAX

00MOTOK:

[11 = Sa/(Uln nn); 128 = S/U2H.

6. Koaddunuent narpysku tpanchopmaropa. TpaHchopmaTop yarie BCero

paboTaer ¢ Harpy3Koi, MEHbIlIE€ HOMUHAIBHOU, TOATOMY:

Kur = S2/SH,

rae S2 — ¢akTuyeckas oJHasi MOUTHOCTh Harpy3ku, S2=22P Q2 2.
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7.Toxu B oOMOoTKax TpaHchopmaTopa npu (pakTUIecKoi Harpys3Kke

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

8. O01Iast MOIITHOCTH MOTEPh IHEPTUHU B TPAHCHOPMATOPE:
- Ipy HOMHUHaJILHOU Harpy3ke APH = PcT + PwmH;
- ipu (pakTraeckoit Harpy3ke AP = Pct + Pm = Pct + Pmu K?Hr,
rae Pct — MOIIHOCTB NOTEph B CTaIM CEPACYHUKA;
PM — wMomHocTe moTepp B 00OMOTKax TpaHcdopMaropa mpu
(hakTHyeCKOI Harpy3Ke

Pmu — MOITHOCTH IIOTCPb B 00MOTKaX IIpu HOMMHAJIbHOM Harpys3ke.

Ecnu u3BecTHO comportuBieHue meau nepsuuHoi (R1) u Bropuunoii (R2)
oOMOTOK TpaHchopMaropa, TO TMpU JOO00N HArpy3Ke MOXKHO OIpPEAeIUTh

MOIIHOCTD IMOTEPH B 0OMOTKaX:

Pm =11%R1 + [22R2.

9. KoapurueHT MOIIHOCTH HATPy3KH

cos 02 =P2/S2;S2=22PQ22,

rae P2,Q2, S2 — axkTuBHasA, peakTHWBHas M IOJHAs MOIIHOCTb HArpy3KH,

MIATaeMOM OT BTOPUYHOI 0OMOTKH TpaHchopMaTopa.

10.KoaddurmenT nose3Horo aeicTBus Tpancpopmaropa:

— Ip1 HOMUHaNBbHOH Harpy3ke NH = P2u/ P1u = P2u/(P21 + APH) = SH cos
¢2 /(SH cos @2 + Pct + PmMH);

- ipu pakTuyeckoit Harpyske 1 = P2/ P1 = P2/(P2 + AP) = Su cos ¢2 Kur
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/(SH cos @2 Kur + Pct + Pmu Kur?),
3ananue K npakTu4eckoi padore Ned
Brrueptuth cxemy TpancopMaTopa, BeIMKUCATh U3 TaOIUIBI 4.1. HCXOaHBIC
JaHHBIE, MOSCHUTh UX. PaccuuTaTh mapameTpsl TpaHcPopMaTopa, OTMEUEHHBIE B

TabIIUIe POYEePKaMHU.

Tabmuma 4.1
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
Su, KBA 0,1 |-- 1,25 |--- (0,5 | 1,5 |3 04 |- |-— (06
Uis, KB 022102 |- |--— |- |6 — |- (02 |08 |---
U2u, B 22 (20 100 (220 | 127 | 120 [ 127 |--—- |--- |36 150
K — |- 25 818 |- |- |- |04 |44 |- |---
P2, KBt 0,05 (037 (0,7 |[--- |026]084 (2.1 |- |- 1007|043
Q2,Bap 36 (225 |--- (240 |- |630 |- |--- 120 |- | ---
Sz2, KBA i e e N R e e e I S
COS (2 — |- (0.8 (0,6 |0,87]-- 1 - 0,7 |1 0,8
Kur - === === === |- |- |- |0,83 0,68 |- |---
l[1u, A — |- |- |- 132 | == |- |22 |- |- 12,5
20, A — |25 |- |35 |-~ |-= |- |- |- [2,5 |[-—
I1, A — |- |- |- | | |96 |- |- |— |-
12, A i e e N R e e e I S
NH — |- 0,96 (094 |- |-— |[-— (092 |- |-— 1096
n T e e I I I N | K A I e T
Pct. Br 73 (23298 |--- 18,2 (42,1 |--- 212 |14 |41 |17
Pmu, Br 566 (48 |(--- (24 |17 |279 |80 104 (7.3 |1,69|--

ITpumep pacuera

1. Koaddumment tpanchopmainmu TpanchopmaTopa:
K=Uln/ U2 =220/22=10

2. TlomHas MOIIHOCTH HAarpy3KH, MUTAIOLICHCA DHEPrueid OT BTOPUYHOU
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oOMOTKH TpaHchopMmaTopa:

S2=22PQ22=224836=60BA.

3.Koadpdunment MourHoCcTH HAarpy3Ku

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

4. KoaddunueHTt Harpy3Kku TpaHnchopmaTopa:

Kur = Su/Sua = 60/100 = 0,6.

5. KIIJ] Tpanchopmaropa npu HOMUHAILHON Harpy3Ke:

NnH = 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:

[11 = Su/(Uln nu) = 100/220 - 0,86 = 0,528 A 121 = Su/U2x = 100/22 =
4,55 A.

7. Toxu B 00MOTKax TpaHchopmaTtopa npu (PaKTUYECKON Harpys3Ke:

[2=120 Kar =4,55-0,6 =2,73 A Il =I1u Kar = 0,528 - 0,6 = 0,317 A.

8. KII/] Tpancdopmaropa npu HakTHIECKON HArpy3Ke:

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

rae AP — notepu MOIIHOCTH TpaHcopmaropa mpH (pakTHUECKON Harpyske

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

Pacyer 0CHOBHBIX XapaKTEPUCTURK AaCUHXPOHHBIX anraTenei«i

Heab padoTbi: OcBOUTH METO/ pacueTa OCHOBHBIX XapaKTEPUCTUK ACUHXPOHHBIX
JIBUTATEIIEH
B pezynomame svinonnenus npakmuyueckou pabomuol cmyoeHm 00JIHCEH.
3HATH: - YCTPOMCTBO M NPHUHIMUII JEUCTBUS SJICKTPUUYECKUX MAIIUH U
TpanchopMaTopon

YMETh: - UYNTATh SJICKTPUYCCKHUEC CXCMBI.

KpaTKne TCOPETUIECCKUEC CBCACHUSA

DNEeKTpUYECKHE MAlIMHBI IEPEMEHHOTO TOKA MOIAPA3IEISIIOTCS Ha J1Ba OC-
HOBHBIX BHJIa: ACHHXPOHHBIE W CHHXPOHHBIE. IIpHHIMI HEWCTBUSA ATUX MAallWH
OCHOBAH Ha MCIOJIb30BAHMUHU BPALIAIOUIErOCs MarHUTHOTO MOJISI.

ACUHXpOHHAsI MalllMHa — 3TO OECKOJIJIEKTOpHAsi MaIllHA EPEMEHHOTO TO-
Ka, Y KOTOpPOH B YCTAaHOBUBLIEMCSI pEKMME MarHUTHOE T0JIE, YYacTBYIOIIEE B OC-
HOBHOM TIpoliecce NnpeoOpa3oBaHMsI SHEPTUHM, U POTOP BPALIAIOTCS C Pa3HBIMU
CKOPOCTSIMH.

Ecnu noakatoYnTh 0OMOTKHM CTaTOpAa ACUHXPOHHOT'O JBUTATENSI K UCTOYHHU-
Ky Tpex(a3zHoro ToKa, TO MOSIBUTCS Bpallarolieecss MarHUTHOE MOoJIe.

Bpamaroiieecss MarHuTHOE 1oJie IepeceKaeT MPOBOIHUKU OOMOTKHU CTaTOpa
u potopa. B odmoTkax cratopa unaykrupyercst 9JC caMouHayKIuu, a B 0OMOT-
kax poropa — DJIC B3aumMouHayKunu. Tak Kak MPOBOJHUKH POTOPA 3aMKHYTHI (B
KOPOTKO — 3aMKHYTOM pOTOpE KOJbI[aMH, a B (ha3HOM POTOpPE MyCKOBBIM peocTa-
TOM), TO [0 HUM MOTEYET TOK. TOK poTopa OyJeT co3aaBaTh CBO€ MarHUTHOE TO-
ne. BzauMopeiicTBue nosueit craropa ¥ poTopa NPUBOAUT K MOSIBJICHUIO BBITAIKH-
Baroleit cuibl. Potop HauHeT Bpamathes. Bpaienue poropa nmocpeacTBoM Bajia
nepesaeTcsl UCIOIHUTEIb- HOMY MEXaHu3My. Takum o00pa3oM, 3JIeKTpudecKas

9HEPrus, MOCTyNarouas u3 CeTd B 0OMOTKY CTaTopa, MpeodpazyeTcs B MexaHuve-
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CKYI0 HEpI'HIO BpallleHusl poTopa aAurarens. Hampasnenue BpalieHus MarHUTHO-
IO I0JIA CTaTopa, a CJIEeI0BATENbHO, U HAIPaBJICHUE BPAIICHNUS pOTOPA 3aBUCAT OT
nopsiJika cienoBaHus Gpa3 HanmpsHKEHUs, MOABOIUMOTO K OOMOTKE CTaTopa.

Potop Bcernga Oyzaer Bpamarbes ¢ MEHbLIEH CKOPOCTBHIO, YEM BPALLAIOLIEECs]
MarHUTHOE I0JI€ CTaTOpa, TAK KaK MpHU OAMHAKOBON CKOPOCTH BpalleHUs HE OyAeT
NIEPECEUYEHHSI MTPOBOJIHUKOB POTOPAa MATHUTHBIMHU CHUJIOBBIMH JIMHUSIMU Bpalllaro-
IErocsl MoJis, T. €. poTop OyayT BpamarbCsi BMECTE C MArHUTHBIMU CUJIOBBIMU
JUHUSMU.

YacToTra BpanieHUs MarHUTHOTO I1OJIS 3aBHCHUT OT YaCTOTHI ITOJaBa€MOI0 B
00MOTKyY cTatopa HanpspkeHuss U u yucna nap nontocoB P, co3naBaeMbix oOMOT-

KO cTaTtopa, U ONpeIeNaeTCs U3 BhIPAXKECHUS:

nl = 60f/P

OTtHOCHUTENbHAS Pa3HOCTb YaCTOT BpAIICHHSA BPAIIAOIICIOCA MArHuTHOI'O

TIOJISl CTATOPA U CAMOTO POTOPa HAa3bIBAIOT CKOJILKCHUEM

S=(nl-n2)/nl

Yem Oombllie TOPMO3HOM MOMEHT Ha Bajly aCMHXPOHHOTO JBUTATENS, TEM
MeHbIIe n2 ¥ OoabIIe S.

Tpexdaszapie aCHHXPOHHBIC IBUTATEIIH SIBJSIOTCS CAMBIMU PacIpOCTPaHCH-
HBIMHU JBUTATEISIMHA U TIPUMEHSIOTCS IS IPUBOJIA PA3IMYHBIX CTAHKOB, HACOCOB,
BEHTHJIATOPOB, KOMITPECCOPOB, TPY30MOIbEMHBIX MEXaHU3MOB, a TAaK)KE€ Ha DJICK-
TPOTIOJIBHKHOM COCTaBe IEPEMECHHOI0 TOKa B KadyeCTBE JBHUTATEJICH BCIIOMOTa-

TCJIBbHBIX MAaIllH.

Y CTpONCTBO aCHHXPOHHOTO JBUTATEIIS.
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Pucynok 5.1

ACHHXpOHHAsI MallliHa COCTOUT W3 HEMOJBH)KHOM YacTH — CTaTopa U Bpa-
IIaroIIeHcs yacT — poTopa (pucyHok 5.1)

Cratop acMHXpPOHHOW MalllMHBI COCTOMT M3 Kopiyca 11, KOTOpslil MOXKeT
OBITh U3TOTOBJICH W3 PA3JIMYHBIX KOHCTPYKIIMOHHBIX MaTE€pPUAJIOB: CTaH, Yyr'yHa,
IBETHBIX METAJUIOB M MX CIUIaBOB. B koprmyc 3amnpeccoBan cepaeyHuk 10, uzro-
TOBJIEHHBIM W3 OTIECIBHBIX IUJIACTUH JJIEKTPOTEXHUYECKOM CTainu. B cepledHuke
C/ENIaHbl Ta3bl, Ky/a YKJIaIbIBalOT Tpex(paszHyro oOMOTKy. C TOpIIOB KOpITyC 3a-
KPBIT TOAIIUITHAKOBBIMU TIUTaMu 3 U 7.1loMIMMITHUKOBBIE MTUTHI OOBIYHO BBIMOJ-
HAIOT U3 TEX K€ MaTepHaJioB, YTO U KOPIyC. B MOAMIMUITHUKOBBIX HIUTaX PacIio-
JIOKEHBbI TOJIMIMHUKK 2 ¥ 6, Ha KOoTopble omnupaeTcsa Bajd 1 poropa. Ha Ban
HaIMpecCOBaH CEPJICUYHUK 9, BBITIOTHEHHBIH U3 OTACIBHBIX IJIACTUH DJEKTPOTEX-
HUYECKOM ctanu. B cepiedyHuke clenaHbl ma3bl, B KOTOPHIE 3aJUBAIOT pacIlljiaB-
JeHHBIA amoMuHui. [Ipn oxiakaeHnn amroMUHUS 00pa3yroTCsl CTEP)KHH, K KOH-
1IaM KOTOPBIX IIPUIIAWBAIOT aTIOMUHUEBBIE KOJbLA. Hallle BCero Koyblia U CTepxk-

HU OTJMBAIOT OAHOBpeMeHHO. OOpa3yeTcsi KOpPOTKO3aMKHyTash OOMOTKa Tuma
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«0enuubsl KJIETKa». B HEKOTOPBIX MalllMHAX BMECTO AJIOMUHUEBON «Oennybeil
KJIETKW» IPUMEHSAIOT MeIHYyl0. Toraa B massl poTopa MPOCTO YKIAAbIBAIOT MEJ-
HbIE CTEP’KHU KOHIIBI KOTOPBIX 3aMBIKAIOT MEIHBIMHU KOJbLaMU. BMmecTe ¢ Koib-
IaMH OTJIMBAIOT BEHTUISILIMOHHBIE JIOMIATKH, CIIOCOOCTBYIOIINE OXJIAXKICHUIO JIBU-
rarens. Jlyis yMeHbIIeHUs rabapyuToB ABUTATENS - 46 - OXJTaKJAIONINI TOTOK BO3-
JyXa HaIMpaBJIAIOT [EHTPOOEKHBIM BEHTHISTOPOM S5, KOTOPBIN HAIIPECCOBBIBAIOT
Ha BaJl poTOpa. BEHTWIIATOP NPUKPHIT KOKYXOM 8, U3TOTOBJIEHHBIM U3 CTAJH, a B
nocJieJHee BpeMs U3 IUIacTMacchl. JIBUrareiib MOHTUPYIOT HOCPEACTBOM Jam 12,
100 ¢ MOMOIIBIO (hJIaHIIA.

Pa3HOBUIHOCTBIO ACHHXPOHHBIX JBUraTeliel SIBISIOTCA JBUTATenu c (as-

HBIM POTOPOM.

CxeMa u napameTpsbl Tpex(ha3HOro ACHHXPOHHOTO IBUTaTENsl.

#
3V

Il
\

O

o |
sa\ \
l

f==50Ty

Pucynox 5.2

1. HomunansHO€e nTuHEHOE HanpsbkeHue cety — U, B.
2. HoMuHanbHbIN TOK ABUTATENs (TOK B KaXI0H U3 TpeX OOMOTOK CTaTtopa)

—Ig A.
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3. Yacrora Toka cetu — f , ['1.

4. YUucno nmoJitocoB IBUraTessi — 2p, YUCIO Map MOJICOB — P.

5. HacToTa BpaleHus MarHuTHOTro nosist cratopa —nl = 60f/p 06/mMuH.

6. HacToTa BpalieHUs: MarHUTHOTO TOJISI CTaTOpa OTHOCUTEIBHO poTopa (
N1 — n2 ), BeIpakeHHasi B MPOIIEHTAaX OT YaCTOTHI BPAIIEHUSI MAarHUTHOTO TOJI,
Ha3bIBaeTCs ckoibxkeHneM — S = (N1 —n2) 100/n1 %. B HOMuHAIIBEHOM pexume SH
COCTaBJISIET OKOJIO 5% y MamuH HeOOIbIIOW MOIIHOCTUA U OKOJIO 2% y MOUIHBIX
MaIIIYH.

7. HacToTa BpallleHHs] POTOpa ACUHXPOHHOTO JBHUraTeiii B HOMUHAJIBHOM
pexume —n2d = (1 — Su/100)n1 wim n21 = (1 — Su/100) 60f /p.

8. HomuHanbHas akTHBHas MOIIHOCTh, pa3BUBaeMas ABuraresieM (T. €. Be-
JUYMHA, XapaKTepHU3ylolas CKOPOCTh HEOOpaTUMOro MpeoOpa3oBaHUs DIIEKTPHU-
YECKOM PHEPTrUU B MEXAaHUYECKYIO U TEIUIOBYI0) — P2H BT.

9. MomHoCTh, OTpedsieMas JBUTATENIEM U3 CETH B HOMHUHAJIBHOM PEXKU-
Mme: —aktuBHas - P1a = 3 Uln cos ¢ou wim Plu = P2a/mu, BT; - monnas — S = 3
Uln, BA.

10. TloTepu sHepruu B JABUTATEE CKJIAABIBAIOTCS U3 MOTEPh B OOMOTKAX
cTaTopa U poTopa, MOTEPh B MAarHUTONPOBOAE, MEXaHUYECKUX U I00OABOYHBIX TO-
tepb AP =P1 — P2, Br.

11. Koaddunument nonesHoro aeiicteus apurarens — NH = P2u/Plu = (P1u
— AP)/P1n. KIIJI acuHxpoHHOro ABUTaTeNsl 3aBUCUT OT Harpy3ku. [Ipm HOMU-
HaJIbHOM pexxume padoTsl nurarens KIIJ n = 0,9 + 0,95 (uem Gosbiie pacueTHast
MOIIHOCTh ABUTATEs, TeM Bhiiie ero KITJT).

12.KoadpuimeHT MOITHOCTH aCHHXPOHHOIO JABUTATels MOKa3bIBaeT, KaKas
YacTh MOJIHOW MOIIIHOCTH, MOCTYHAIOIIEH U3 CETU, PACXOAYETCSl Ha MTOKPHITUE MO-
Tepb U MpeoOpasyeTcsi B MEXaHMYeCKyo padoty cos ¢H = P1o/N3UIH. B HOMU-
HaJIbHOM peXUMEe OOBIYHO cocTaBisieT cos @H = 0,7 + 0,9,npu X0JI0CTOM XOe
camkaercs no 0,2 + 0,3.

13. Bpamaromuii MOMEHT aCHMHXPOHHOI'O JBUTATENsl B HOMHUHAJIBHOM pe-

kume MH = 9,55P2H / n2u1, Hwm.
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3ajanne K npakTH4ecKoii padore Ne 5
Borueptuth cxemy Tpexda3HOro ABUTATENs, BBIMUCATh W3 TAOIHIIBI S. HC-
XOJ/IHBIC JTaHHbIC, MMOACHUTH UX. PaccunTarh mapamMeTpsl IBUTaTENsl, OTMEUEHHBIE B

TabJHIle MPOYEepPKAMHU.

Tabmuma 5.1
Bapuanr 0 1, 2, 3, 4, 5, 0, 7, 8, 9, 10,
11, |12, (13, |14, |15, |16, |17, |18, |19, |20,
21 22 1 23 124 |25 |26 |27 |28 |29 | 30
U, KB 0381022 - |038 |- (022 |--—- [038|--- 1 0,38
[, A — |- |24 |- |20 |- |50 |75 |20 |-— |-
2P 4 6 - |8 --- 10 |4 6 - |4 8
nix 10°,00/mMun | --- |- 1.5 | --- 1.0 | --- e 1.0 |--- -
n2ux0?_o6/mMun | 1,46 | --- -—- - 0,97 | --- 1,46 | 0.,96 | --- -— -—
Su % - |2 3 25 |- |3 — |- |25 |4 2
P24, KBT 12 |21 — |30 |- |34 |-— (40 |--—- |30 |45
Piu. KBT e | e === |24 3B | ee- |- |30 |- | ---
A P KBt e 1,5 |2 e e BT R e
S. KBA mem | e === |32 (432109 |- |40 |- | ---
Nu 09 (09 |- |--- |091|-- |093 (095 |-- |0,92]0091
COS Pu 08508 [0,75(092 |-~ |=== |=== |=== |- [0,82]0,84
Mu,Hm T e -1 I e e e I IR e I I

[Ipumep pacuera

1.MomHOCTb, oTpebiisieMas IBUTaTeIeM U3 CETU

- aktuBHas — P1u = P2u/m = 12000/0,9 = 13333B1 = 13,3 KBrT;

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

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

3.MomHocTth noteps B Asurarene AP = Pla — P2n = 13333 — 12000 = 1333
Br=1,33 KBt

4.YacroTa BpamieHus MarHUTHOTO moJisi craropa nl = 60f/p = 60-50/2 =

1500 06/muH.
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5. HomwumuampHoe ckoiamkenne SH = (nl — n2)100/n1 = (1500 -
1460)-100/1500 = 2,67%

6. Bpamarommiit momenT aBuratenss Mu = 9,55 P2u /n2m = 9,55 - 12 -
103/1460 = 78,6 Hwm.

BBIBOJIBI: TIOSICHUTH MPUHITAI JCHCTBHS aCHHXPOHHOTO JBUTATENS, BO3-

MOHOCTb €0 PEBEPCUPOBAHUSI.
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INPAKTUYECKAS PABOTA Ne 6
Pacyér 0CHOBHBIX XaPAKTEPUCTUK MAIIMHBI IOCTOSTHHOI'0 TOKA

Heab padorbi: OCBOUTH METOJ pacdyeTa OCHOBHBIX XapaKTEPUCTUK MaIIMHBI
MOCTOSIHHOTO TOKa
B pezynomame evinonnenus npakmuyeckou pabonvl Cmyoenm 00IHCeH.:
3HATh: - YCTPOWCTBO W TPHUHIMII ACUCTBUS DICKTPUYECKHX MAIIUH U

TpaHchOpPMaTOPOB
YMeTb: - YUTATh IJCKTPHUECKUE CXEMBI.

KpaTKne TCOPETHYECCKUE CBCACHUSA

DNEKTPUUYECKHE ABUTATENH MIPEOOPa3yoT AIEKTPUYECKYIO SHEPIUIO B Me-
xaHnuyeckyto. [loaromy it paboThl ABUTATENs €r0 HAJA0 COEAUHUTD MTPOBOAAMHU C
MCTOYHHUKOM JJIEKTPUYECKOW SHEPIHH, WM, KaK TOBOPAT, BKIIOYUTH B dJIEKTpUYE-
CKYIO CETb.

JIBUTATENN MOCTOSSHHOTO TOKA IMIMPOKO IMPUMEHSIIOT B TATOBOM IOJIBHIKHOM
COCTaBe. JTO KOJIJIEKTOPHBIE TATOBBIE JBUraTEIN M KOJUJIEKTOPHBIE BCIOMOTra-
TEJIbHBIE MAILIMHBI 3JIEKTPOBO30B, TEIUIOBO30B, AIEKTPO- U AU3EIb-TIOE€3/0B.

ITo crocoOy BO30yXkA€HHS ABUTaTEIM MOCTOSHHOIO TOKa IMOAPA3JEIISIOT
aHAJIOTMYHO T€HepaTopaM Ha JBUTATENM HE3aBUCHMOIO, MAapaJlIeNIbHOTO, MOCIIe-
JIOBATEJIbHOTO M CMEIIaHHOTO BO30YyXkaeHusa. CXeMbl JABUraTeseil U reHepaTopoB
10 BCEM BUJAM BO30YKJI€HUS OAUHAKOBBI.

[Ipy oTCcyTCTBUMM Harpy3ku (BHEIIHETO TOPMO3HOTO MOMEHTA, MPUJIOKEH-
HOTO K BaJly JBUTATeNs) 3JIEKTPOABUTaTENlb TOTPEOISET OT BHEUIHErO0 UCTOYHUKA
(cetr) HEOOIBIIOE KOJTUYECTBO AIEKTPUUECKOW SHEPTUH U 110 HEMY ITPOXOJUT He-
00JIBILION TOK XOJOCTOTO X0/Aa. DTa SHEPIUsl PaCXOyeTCsl Ha MOKPHITHE BHYTPEH-
HUX MOTEPh MOIHOCTH B MaIlIUHE.

[Ipu Bo3pacTaHuy HArpy3KH yBEJIMYUBACTCS MOTPEOIIIEMBbIi AIEKTPOABUTA-
TEJEM TOK M Pa3BUBAEMbI UM AJIEKTPOMArHUTHBIN Bpanjarommii MoMeHT. Creno-
BaTEJIbHO, YBEIMYCHUE MEXaHUYECKOM DHEPIUH, OTIaBAEMOU AIEKTPOJBUTATEIIEM
[P BO3PACTAHMM HArpy3KH, BBI3BIBAET ABTOMATHYECKH YBEIUYEHHUE DJIEKTpUYE-

CKOM 3HEpruu, 3a0UpaeMoi UM OT UCTOYHUKA.
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N3 paccMOTpeHHBIX BBIIIE YCIOBUWA PabOTHI AJNEKTPUUECKOTO JBUTATENs
BBITEKAET, YTO XapaKTEPHBIM ISl HETO SIBJISETCS:

- COBMNAJICHUE 10 HAIMIPABIICHUIO AJIEKTPOMAarHUTHOIO MOMEHTa M 1 4acCTOThI
BpAIICHUS N; 3TO XapaKTepU3yeT OT/layy MAIIMHON MEXaHUYECKOU SHEPTUH;

- BO3HMKHOBEHHME B MPOBOJHUKAX OOMOTKH sikopst DJ[C, HampaBieHHOM
MPOTHUB TOKa 1 ¥ BHemHero HampspkeHus U. M3 3Toro BeITEKaeT HEOOXOAMMOCTH
MOJIYYeHUS] MAIIMHOW U3BHE AJIEKTPUUYECKON IHEPTHUU.

DJIEKTPUYECKUE MAIIMHBI TOCTOSIHHOTO TOKa 00JiajjaloT CBOMCTBOM oOpa-
TUMOCTH, T. €. OHH MOTYT paboTaTh, KaK B PEKUME JIBUTaTEeNsl, TaK U B PEKUME
reHepaTopa.

Cxema u mapameTphbl IBUTATEIIS MapaJIeIbHOTO BO30YKICHHUS.

1. Hanpsixenue cetu, noaseneHHoe k asurarento — U, B.

2. ConpoTuBieHue 0OMOTKH AKops ABuratens — Rs, Owm.

3. ConpoTuBieHre 0OMOTKH BO30yxaeHus — R, Om.

4. IMpotuBo-2JIC (E) unayktupyercss B 0OMOTKE SIKOPSI TIPU €T0 BPAIllEHUU
B MarHUTHOM II0JIE ¢ HOMHMHAJILHOM YacTOTOM — NH, 00/MUH.

5. Tok B oomoTke sikops — [s1 = (U-E)/Rs, A .

6. Tox B 0OMoTKe Bo30yxaeHus — [B = U/RB, A. -41-

7. HoMuHanbHBIN TOK, TOTpEOJIIeMbIil nBUTaTenemM u3 cetu — [u = Is + IB,

8. MomHocTh, notpedisiemas aABuratenaeM u3 cetu — P1 = U In, Br.

9. Ilorepu moiHOCTHU B nBUTatene — AP, Br.

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

11. Koadgdunuent nosesnoro aenctus asurarens —n = P2/P1.

12. Bpamraronuit MoMeHT auratens — M = 9,55 P2/na, Hwm .

13. B MOMEHT BKJIIOUYEHHUS ABUTATENS O] HANpsKeHUE pu n = 0 mpoTHUBO-
OJ1C (E) B 00MOTKe KOpsa HE MHAYKTUpYeTcs U TOK B Hel [ = U/Rs moxeT no-
CTUTHYTb 3HaY€HHUS, MHOIOKPAaTHO MPEBBIIIAIOIIET0 HOMUHAIBHBIN TOK.

Jljist orpaHUYeHHs] TyCKOBOTO TOKa B IIENb OOMOTKHU SIKOPSI BBOJMTCS ITyC-

KOBOC COIIPOTHBJICHUC R)I, KOTOPOC IO MCPEC YBCIMYICHHNA YaCTOThI BPAIICHUS I10-
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CTENEHHO yMeHblaercs. [Ipy HOMUHAIBHOM YacTOTE NH MYCKOBOE COMPOTHBIIE-
Hue Ru = 0.

B pabote Rm ompenenuts u3 yciaoBusi yBeTWdeHHUs MMyCKOBOTO TOKa Im 1o
CPaBHEHUIO C HOMUHAIBHBIM B 1,5 paza:

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

51 — 0OMOTKa SIKOpST IBUTATETIS;

OB — 0O0MOTKa BO30YXICHHUS:

Rpr, - comportuBiieHne 1jsi U3BMEHEHHs TOKa B OOMOTKE BO30Y>KIeHus (B
pabore mpunATH Rpr = 0);

Ru — myckoBon peocrar.

Pucynox 6.1
3ananme k npakTu4yeckoi pabore Ne 6

BBI‘-IepTI/ITB CXEMY ABHUIATClIA, BbIIINCATb MCXOAHBIC JAaHHBIC U pAaCCHUTATDh

napameTpbl, OTMEUEHHBIE B TabIHUIIE 6.
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Tabmuma 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 |- |- [015]|-- |005|-- 008 |- (02 |01 |--
ReOm |44 100 |- |- |76 |[260 |-—- |[--- 150 | -— [200
E.B 210 [ 194 | --- | 374 |- | 775 |--- [250 |--- |-—- [396
nu,00/mMun | 520 | 180 | --- [210 |- [350 |--- |400 |[--—- |[500 |250
2, A T e L I I I P IS (R 193 | ---
IB, A - |2 4 132 | — |--— [2,73 |4 - |2 -—-
In, A 240 | === |- (413 |- |50 |--—- 206 |--- |--—- |50
P1, KBr |--- 12 |- |- |76 |--- 138 | --- 135 |- |20
A P KBt —_ |- |- 1,1 |68 |312 |- |- |25 |51 |-
P2. KBr |- 108 |34 |- |- |--- 12 |70 |- |- 18.6
M 09 |- |- 1093 |- (092 |- [09] |- |--— |[--
M.KHwm — |- 1 - 141 |- (06 |[--—- [042]|11 |--
Ru, DM - - - T - - - - T - -

ITpumep pacuera

1.Tok B 0OMoTKe BO30Y)aenus neuratess [B = U/RB =220/44 =5 A.

2.Tok B ooMoTKe sikopst aBuratend [s = In — B = 240-5 = 235 A.

3.ComnpotuBienre oOMoTku sikopst aurarenss Ra = (U — E)/Ia = (220 —
210)/235 = 10,0426 Owm.

4 .ITotpebnsemas aurarenseM MomHocTh P1 = Uln = 220 -240 = 52800 Bt =
52,8 KBT

5.Ilone3nas momHocth apurarens P2 = P1 - n = 52800 - 0,9 = 47520 Br =
47,52 KBt

6.CymmapHsbie moTepu MotHocTH B aABurarene AP = P1 — P2 =528 — 47,52
= 5,28 KBT B TOM umnciie MOUTHOCTh 3JEKTPUUYECKUX MOTEPh HA HArpeB 0OMOTKH
aKopst 1 00MOTKH Bo30y)aeHust APan = [s1?Rs + [B*RB = 2352 - 0,0426 + 5% - 44 =
3452,6 Br = 3,45 KBt
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7.Bpamatromuii MomeHnt asuratenas M = 9,55 P2/nu = 9,55 - 47520/520 =
827,7 Hwm.

8. UToOBI B MOMEHT BKJIIOUEHHS TOK JBHUIaTess ObLI He 0oJiee YeM B IOJITO-
pa pa3a 0oJbIlle HOMHHAJILHOTO, HEOOXOAMMO MOCICAOBATEIIBHO ¢ 0OMOTKOM SIKO-
psl BKIIIOUUTH TTyckoBoe conpotuienue Rm = [U/(1,511 — IB)] + Ra = [220/(1,5 -
240 —5)] +0,0426 = 0,577 Om

Bv1600b1: TOSCHUTD, HAa JEHCTBUM KAKOTO 3aKOHA OCHOBAH IPHHIIUI paOOTHI
AJIEKTPOIBUTATEIS; HA3HAYEHNUE OCHOBHBIX YaCTEH JBUTATEISI, €TO PEBEPCHUPOBa-

HHUC.
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INPAKTUYECKAS PABOTA Ne 7

HccaenoBanue cxeMbl YHpaBJICHUA ACUHXPOHHOI'O ABUIaTE/IA €

KOPOTKO3aMKHYTBHIM POTOPOM

Hean padorsi: HMccienoBaTh cxemy ynpaBi€HUS aCHHXPOHHOTO JABUTATENS C
KOpPOTKO3aMKHYTBIM POTOPOM
B pesynvmame evinonnenus npaxmuueckot pabomul cmyoeHm O0JIHCEH.:
- 3HATh: - YCTPOWCTBO W MPUHIIUI JACHUCTBUS anmnapaTrypbl YIPABICHHS JIEKTPO-
YCTaHOBKaMH.

YMETb: - YNTATbh 3JICKTPUICCKUC CXCMBI.

KpaTkue TeopeTH4yeckue CBeIeHUsI

Pucynok 7.1
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MarHuTHble MyCKAaTENH MPUMEHSIOTCSA ISl NUCTAHUMOHHOTO YIPAaBICHHUS U
3aIUThl (COBMECTHO C MUIABKUMU MPEIOXPAHUTENSIMA WA BO3IYIIHBIMU aBTOMAaTa-
MH) 3JEKTpOABUTATEIEH OOBIYHO MOIIHOCTBIO 10 75 kBT. [Ipn MOIIHOCTH 3IEKTpO-
nsurateneit 6onee 75 kBT nmpuMeHseTCS KOHTAKTOPHI B KOMOWHAITUH C PEJIC WA BO3-
JYIIHBIMA aBTOMAaTaMH.

Jlist Toro, 4ToOBI 3amycKaTh AJIEKTPOJBUTATENb B MPSMOM U OOpaTHOM
HANpaBJICHUU NPUMEHSIETCS pEBEPCHUBHAs CXE€Ma YNPABICHUS HA MAarHUTHOM ITyC-
KareJe.

@®a3pl A,B u C nuraromero HamnpspKeHHs! MOABOJATCS K KJIEMMaM acHUH-
XPOHHOT'O IBUTATEIIA Yepe3:

—3-X TOJIFOCHBIA aBTOMATHYECKHUI BBIKIIOUATEb, KOTOPBIM 3aIIUIIAET BCIO
CXEMY U MO3BOJIAECT OTKJIIOYATh MUTAIOIICE HAMPSHKEHNUE;

—TII00YEPENHO YEpPE3 TPU MMAPbl CUIOBBIX KOHTAKTOB MAarHUTHBIX IyCKaTe-
et KM1 u KM2;

—rTerioBoe pese KK, koTopoe ity KUT 71 3alUTHI OT MEPETPy30K.

st Toro, 4TOOBI M3MEHUTH HAIPABJICHHE BpaIICHHUS Tpex(azHOTO dSJIeK-
TpOABUTATENS, HEOOXOAUMO TTIOMEHSATh MECTAMHU MOJKIIFOYEHUE JTHO0BIX BYX (ha3!

Jlnst aTOr0 B 11€Mb OOMOTKHM JIBUTATENsl BKIIOUECHBI CHUJIOBBIE KOHTAKTHI OT
JIBYX IIyCKaTeJeH, KOTOPBIE MOIKIIOUYAKOTCS IMOOYEPEAHO, MEHSS 4YepelOBaHUE
¢da3. B cxeMe npu BpallleHUH BIIepe]l MOCeI0BaTeIbHOCTh (Da3 Takas — A, B, C.
[Tpu Bpamenuu nazag — C, B, A. T.e. uepenoBanne a3 A u C meHseTcs MecTa-
MU.

KHomouHsbIi MoCT COCTOUT U3 3-X KHOIOK:

1) HopManbHO-pa3oMKHyTOU KHONIKKM BITEPE/T;

2) HOpMAJIBHO-pa30MKHYTOM KHONTKM HA3A/I;

3) HopMasibHO-3aMKHYTOU KHOTIKH CTOII.

K kxnonke BIIEPE]] mapaniensHO MOAKIIOYEH HOPMAJIBHO-PA30MKHYTBIN

BCIIOMOT'aT€JIbHbIA KOHTAKT ITyCKaTCJIA KMl, H COOTBCTCTBCHHO, K KHOIIKC
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HA3BAJl — HOpMaibHO-pa30MKHYTBI BCIIOMOTATENIbHBIM KOHTAKT ITyCKaTENs

KM2.

Pucynok 7.2

Taxxe B memb mutanuss oOMOTKH Tyckarenss KM BkitoueH HOpMalbHO-
3aMKHYTBHIM KOHTakT myckarenss KM2:5, a B uenb oOMoTku myckarens KM2,
BKJIIOYEH HOPMAabHO-3aMKHYTBINM KOHTaKT myckatenss KM1:5. Dto caenano jist
OJIOKUPOBKH, YTOOBI IPEOTBPATUTH 3aITyCK JIBUTATEIs Ha3a/, KOT/la OH BpallaeT-
cs Brepend, U HaoOopoT. T.e. 3amMyCTUTh JBUTATENh B JIIOOYIO M3 CTOPOH MOKHO
TOJIBKO U3 MOJIOKEHUS OCTaHOBA.

PABOTA CXEMBbI

IlepeBoaMM pblYar TPEXIIOIOCHOIO aBTOMATUYECKOTO BBIKJIIOYATENS BO
BKJIFOUEHHOE I0JIO)KEHHE, €r0 KOHTAKThI 3aMBIKAIOTCS, CX€Ma T'OTOBA K padoTe.

3AITYCK BIIEPEJ

Haxxumaem knonky BIIEPEJ. Ilens nutanusi 0OMOTKM MarHUTHOTO ITyC-
karenss KM1 3aMbikaercs, SIKOpb KaTyIIKH BTATUBAETCS, 3AMBIKAET CHUJIOBBIE KOH-
takThl KM1 u BcnoMoraresbHblii HOpMaJIbHO-OTKPBITBIN KOHTakT KM1, KoTopbIid

wyHTupyeT kHonky BITEPE]/].
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OnHOBPEMEHHO BCIIOMOTATENbHBIN HOPMAJIbHO-3aMKHYTBIM KOHTakT KM1
pa3MbIKaeT enb yIpaBiIeHUs MarHUTHBIM nyckateiem KM2, Ginokupys TeM ca-

MbBIM BO3MOXHOCTbB 3aIlyCKa pC€BEpCa ABUTaTCIIA.

Pucynok 7.3

Tpu nuraromux (aszel B mocnegaoBarenbHoctd A,B,C mogatorcst Ha 0OMOTKH
JBUTaTelIsl U OH HAYMHAET BPAIaThCs BIEPE.

Otnyckaem kHonky BIIEPE/I, ona Bo3Bpalaercst B HCXOAHOE HOPMaJIbHO-
pa3oMKHyTOE cocTosiHue. Tenepb nuTaHue Ha 0OMOTKY mmyckatenss KM1 nogaercs
yepes3 3aMKHYThIN BeciomoraTeabHblid KOHTakT KM1. J[Burarens 3amyliiieH u Bpa-
IAE€TCs BIEPEN.

OCTAHOB JABUI'ATEJIA N3 ITOJIOXKEHM A BIIEPE/]

JI7is OCTAaHOBKM JIBUTATENsl WM ISl 3allyCKa B JPYTYI0 CTOPOHY, HEOO0XO-
nuMo cHadasia HaxkaTh KHONKy CTOII. [Iutanue nenu ynpaBieHus pa3MbIKaeTCs.

Skops marautHoro myckaresnsst KM1 nog neiicTBUeM NpPYy>KUHBI BO3BpAIlaeTCs B
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UCXOIHOE cOoCTOsiHHE. CHIIOBBIE KOHTAKThl Pa3MBIKAKOTCSA, OTKIIIOYAs MUTAKOLIEE
HaIpsHKEHUE OT AJIEKTpOoABUraTessa. [[BUraresb 0OCTaHABINBAETCS.

OIHOBPEMEHHO C 3THM pa3MbIKaeTCs BcromorareibHbli KOHTakT KM1 B
nenu nuranus ooMoTku myckarenss KM1 u 3ambikaeTcsi BCIOMOTaTeNIbHbIN KOH-
takT KM1 B nenn nuranus nmyckarenss KM2.

Otnyckaem kHornky CTOIL. OHa Bo3BpalaeTcss B UCXOJHOE, HOPMAIbHO-
3aMKHYTOE MojoxxkeHue. Ho mockonbKy BcrioMoratenbHblii koHTakT KM1 pazo-
MKHYT, TUTaHue Ha 00OMOTKy myckatens KM1 He monmaercs, IBUraTeiab OCTAETCS
BBIKJIFOYEHHBIM U CXEMa FOTOBA K CIEAYIOLIEMY 3aIlyCKYy.

PEBEPC JIBUT'ATEJIA

UToOBI 3aITyCTUTH ABUTATENb B OOPATHOM HAIIPaBJIEHUU, HAKUMAEM KHOIIKY
HA3A/.

[Iutanue nogaetrcss Ha oOMoOTKy nyckatenss KM2. On cpabaThiBaeT, 3aMbl-
Kasi cuyioBble KOHTakThl KM2 B 1ienu nmutaHus JBUTATENs, U BCIIOMOTATEIbHBIN
KOHTakT KM2, xotopsiii mryHtupyetr kHonky HA3AJI. OZHOBPEMEHHO C ATUM,
Ipyroy BcromMorarenbHbli KOHTAakT KM2 paspeiBaeT nenbs NUTaHus MyCKaTems
KM2.

Ha o6MoTku nBurarens noaatorcs Tpu (aszel B nopsake C,B,A, on HaunHa-
€T BpalaTbCs B IPYT'YIO CTOPOHY.

Otnyckaem kHOonky HA3AJI. OHa BO3BpamiaeTcs B UCXOJHOE MOJOXKEHUE,
HO NUTaHue Ha 0OMOTKy myckatenss KM2 npopomkaeTr nmocTynarh 4epes 3aMKHY-
THIN BcroMoraTeabHbIi kKoHTakT KM2. J[Burarens mpojoipKaeT Bpamarhbes B 00-
pPaTHOM HaIIpaBJICHUH.

OCTAHOB ABUI'ATEJIA N3 ITOJIOXKEHNSA HA3AL

s octanoBa moropHo HaxkumaeM kHomnky CTOIIL. Llens nutanus 00-
MoTkHU TiyckaTenaKM?2 pa3mbikaeTcs. SIKOpb BO3BpAIIAETCS B UCXOJAHOE MOJIOKE-
HUe, pa3Mmbikas cuioBble KOHTakThl KM2. /IBurarens ocranaBimuBaetrcsa. OmHO-
BPEMEHHO C 3TUM, BcrioMoraTesbHble KOHTakTel KM2 Bo3Bpamarorcs B HCXOIHOE
COCTOSIHUE.

Otnyckaem kHonky CTOII, cxema roToBa K CIE€IyIOIIEMY ITYCKY.
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[IpyHUMNUanbHAs cXeMa yIpaBJI€HUs ACUHXPOHHBIM 3JIEKTPOABUIaTEIEM C
KOPOTKO3aMKHYTBIM POTOPOM C MOMOIIBI0 PEBEPCUBHOTO MarHUTHOIO ITyCKaTENs
IIpE/ICTaBIICHA HAa PUCYHKE /.4.

Pucynok 7.4

T
(33

3ajaHne K npaKkTH4ecKkoi padore Ne 7
1. O3HaKOMUTBLCS C OCHOBHBIMH T€OPETUUYECKUMU TTOJIOKECHUSIMU.
2. Beriueptuth cxemy ympanienuss ADJ] ¢ KOpOTKO3aMKHYTBIM POTOPOM C

MOMOIIIHIO0 PEBEPCUBHOTO MAaTHUTHOTO MTyCKATEIS.
3. [losicHUTH IPUHIUIT pAOOTHI CXEMBI.
4.00603HaUUTh HA CXEME CHJIOBYIO LI€TIb U LENb YIIPaBJICHHUS.
5. CocraBuTh crierubukaimio (tadmuia 7).

Tabmuma 7

O0o3HaueHue HanmeHnoBanue Kosnue- [Ipumeyanue
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INPAKTUYECKAS PABOTA Ne 8

Pacuer 3/1eKTPOCHAGKEHUSA CTPOUTEIHLHOM MJIOINAAKHA

Heab padorbi: OcBOUTh METOJ pacdéra 3JIEKTPOCHAOKEHHS CTPOUTEIHHOU
TUTOIAKH

B pezynomame evinonnenus npakmuyeckou pabomuvl CMyO0enm 00NHCEH.:

3HATh: - YCTPOMCTBO M MPHUHIMI JCHCTBHUS JJICKTPUYECKUX MAIIMH U
TpaHchopmMaTopoB

- yMeTh: - BECTH ONEPATUBHBIN YUET pabOThl SHEPrETUYECKUX YCTAHOBOK.

KpaTkue TeopeTH4yeckue CBeIeHUsI

Ha craguu pa3paboTku BOIPOCOB 3/CHA0KEHUSI CTPOUTENLCTBA TPU MPOEK-
tupoBanuu odueronaaounoro CI'TI pemiaroT cieayronume 3a1auu:

- OTIIPENICIIIOT OPUECHTUPOBOYHYIO MOTPEOHOCTD B AJICKTPOIHEPTHH,

-YUCJI0, MOIIHOCTh TPAaHC(POPMATOPHBIX MOACTAHIUN (WK ApP. UCTOYHH-
KOB),

-BBIOMPAIOT U 0OOCHOBBIBAIOT HAaMOOJIee PallMOHATIBHBIE CXEMbl YHEPTETH-
YECKUX JIMHUH U IMyHKTHI TIOIKTFOYCHHSI BPEMEHHBIX CETeH K JEHCTBYIOITNM,

- OIPECNISIIOT OPUEHTUPOBOYHBIEC MTOTPEOHOCTH CTPOUTEIHCTBA B 000PYI0-
BaHUM U KaOEIbHOMN MPOIYKITHH,

-COTJIACYIOT C COOTBETCTBYIOIIMMHU OPTAaHHU3AIUSIMH BOIPOCHI CHAOXKCHUS
CTPOUTEIHCTBA DJIEKTPOIHEPTUEH B HEOOXOAMMOM KOJUYECTBE U HYXKHBIX Tapa-
MeTpax.

OO0mast moTpeOHOCTH B AIEKTPOIHEPTHH HAa CTPOUTEILHOM TUIOIIAIKE CKIIa-
JBIBAETCS U3 TPEX COCTABJISAIONINX:

-3JIEKTPOIHEPIUsl Ha HAPY>KHOE€ U BHYTPEHHEE OCBEIEHHWE CTPOUTEIIbHON

TJIONIAIKU U 00beKTOB - 110 10% 0011eit morpeOHOCTH,
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-3JIEKTPORHEPT sl Ha TEXHOJIOTHYECKHE HYXKIbI Tipu mp-Be CMP (a1exTpo-
CBapKa, JICKTPOIOIOIPEB OCTOHA M TPYHTA, CyIIKa nmoMmemieHuit u T.4.) - 20-30%
o01eit moTpeOHOCTH,

-3JIEKTPORHEPTHsl ISl MUTaHUs dNeKkTpoaBurarteneii - 60-70% oOrmeit mo-
TpeOHOCTH.

[Ipu TPOEKTUPOBAHWHM BPEMEHHOTO JJICKTPOCHAOKEHUS CTPOUTEIHHOM
TUTONIA/IKK HEOOXOMMO: PacCUUTATh JJIEKTPUYECKHE HArpy3KH; ONMpPeNeIuTh KO-
JUYECTBO U MOITHOCTH TPAaHC(HOPMATOPHBIX MOACTaHIMH. Hambomaee TOUHBIM SB-
JsIeTCsl croco0 pacyeTa MO0 MOIIHOCTH, HEOOXOIUMOM Juisl 0OecrieyeHusl CTPOou-
TEJIbHBIX MAIllUH M 3JIEKTPOCBAPOYHBIX anmapaToB (P.), ), BBITOJHEHHS TEXHO-
JOTHYECKHX TpoIieccoB (P,), OCBEIICHUS HApPYKHOH cTporIuiomanku (P,,) u

BHYTPEHHHUX MOMEIICHUN (P,):

P —1,1(k“ZP° + 2P +k,> P, +, > P,)

mpance cosp CoSp

rae 1,1 — xkoadduument, yunrsiBaBmmii norepu B cetu; K, K, K, — xo-
a(PUIMEHTHI CIIpoca, 3aBUCAIINAE OT KOJUYECTBa MOTPEOUTENCH, onmpeaesieMble
1o Taosymie 1;

COS @ — K03(pUIIMEHT MOITHOCTH, 3aBUCSIIUN OT KOJMYECTBA U 3arpy3Ku

CHJIOBBIX ITOTPEOUTENEH, onpeenseMble 1mo Taonwmie 8.1.

MontHOCT, TOTpeOUTEeNe AIEKTPOIHEPTUH ISl CTPOUTEIIBHBIX MaIluH
(P.) ¥ TEXHOJOTHYECKHX IMPOLeccoB (P,,) ompeaensercs Mo CupaBOYHUKaM U Ka-
TaJIOTaM, YCTPOMCTB BHYTPCHHETO M HAPYXHOTO ocBemieHus (P,, u P,,) — 10
yIEIbHBIM MTOKa3aTeJIsIM MOIITHOCTH Ha OCBEIIAaeMYI0 TUIOMaahL o Tabmaumam 8.2 u

8.3.
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Ta6muna 8.1 — 3nauenne KorhPUIMEHTOB crpoca U MOITHOCTH

['pymina motpedbuTesneit AMeKTPOIHEPTUH k. K,, K, cos ¢
bamreHHbIE KpaHbI U APYTUE MAITHHBI 0.7 . _ 05
1 H
DJIEKTPOCBAPOUHBIC arperaThl:
CBapOYHBIC TpaHCHOPMATOPHI 0,3 0,4
OJIHOTIOCTOBBIC T€HEPATOPHI 0,35 0,6
Y CTaHOBKHM 711 TEXHOJIOTHYECKHUX MPOIECCOB — 0,5 — 0,85
Hapy>xHoe 351eKTpoOoCBeIIeHUE o L 1.0 1.0
1 1
BHyTpeHHee 2J1eKTPOOCBEIICHUE _ - 0.8 1.0
] ]
Tabmnia 8.2 — YenabHble IT0Ka3aTeIM MOIIHOCTH
CpenHsist ocBe- Y nenbHas MOIII-
[loTpeburens IIEHHOCTD, JIK HOCTh, BT/M
OOBEeKTbl HAa TEPPUTOPUU CTPOUTEIHCTBA B 5 04
30HE MPOU3BOJICTBA PabOT ,
OOBEKTHI B 30HC MOHTaXa CTPOUTEIBHBIX KOH- 20 30
CTPYKIIM ¥ KAMEHHOM KJIaJIK1 ’
YceTpoiicTBa OCBEIIEHUST TOMEIIEHU TPU OT-
JEOYHBIX paboTax, BPEMECHHBIX aIMHHHUCT- 50 15
PaTUBHBIX U OBITOBBIX 3TaHHMA
Hpyrue (B cpenHem) 10 1,0
BrayTpumoctpoedHbie 10poru, Mpoe3 bl 0,2 2.5 kBT/kM
OxpaHHOE OCBEIIEHUE MTPOKEKTOPaMuU 0,1 1,5 kB1/km

Tabnuma 8.3 — Y nenpHass MOIIIHOCTH 3JIEKTPOIHEPTHH HAa OCBEIICHNE TTOMEIICHHHA

T[otpeGuTenu V nesapHass MOITHOCTE Ha 1
M2 mtomaay, Bt
Baron - rapnepo6nast 15
[TpoxoHasi, ucnoJib3yemasl Jyisi 00orpeBa pabounx 15
Baron - nymeBas 3
Tyaner (yOopHast) 3
Baron — cymmika ajist Crienoaek sl 1 00yBH 5
BaroH - cronoBas 15
MenmnyHKT 15
3aKpBITHIN CKJIAT 15
[Tpopabckas 15
Jucneruepckas 15
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[To onpeneneHHOM CyMMapHON MOIIHOCTH MOAOMpaeTcs mapka TpaHchop-

Matopa o tabsuie 8.4 . Ecnu MouHOCTh TpaHchopmaTopa 1o pacuery He COOT-

BETCTBYET TaOJMYHOMY 3HAYCHHIO, TO NMPUHUMACTCA K YCTaHOBKE TpaHchopma-

TOp, OMKaiIme mo MOITHOCTHU B CTOPOHY YBCIIMYCHUA.

Tabnuna 8.4 — OCHOBHBIE TEXHHUECKHUE XapaKTEPUCTUKH TpaHCPOPMATOPOB

Ho- Tun Homu- I'pynna ITorepu | Ilote Hamps Tox Bec Bec

MUH. HaJbHOE coeHe X0JIOC puU KO- | XKeHue X0JI0 oJI Mac

MOII- HamnpspKe- | HUSL OOMO- | TOTO XO- | POTKOTO | KOPOTKO- | CTOTO HBIH, | JIa,

HOCTb Hue, kB TOK na Po, BT | 3ambI- ro 3amel- | xonaa lo, | kr KT

, KBT KaHHS KaHHSs %

P«, BT Uk, %

25 T™- 6(10)/0,4 | Y/Yu-0 110 600 4,5 2,2 250 |80
25/10 VY/Zu-11 690 4,7

40 T™- 6(10)/0,4 | Y/¥Yu-0 150 880 4,5 2,0 310 |90
40/10 Y/Zu-11 1000 4,7

63 TM- 6(10)/0,4 | V/¥Yu-0 210 1280 |45 1,8 420 | 110
63/10 Y/Zu-11 1470 | 4,7

100 | TM- 6(10)/0,4 | V/Yu-0 265 1900 |45 1,6 520 | 170
100/10 VY/Zu-11 2250 4,7

160 | TM- 6(10)/0,4 | Y/Yu-0 410 2600 |45 1,4 720 | 205
160/10 VY/Zu-11 2900 |47

250 | TM- 6(10)/0,4 | Y/Yu-0 580 3700 |45 1,2 1080 | 335
250/10 VY/Zu-11 4,7

400 | TM- 6(10)/0,4 | V/¥Yu-0 820 5500 |4,5 1,0 1480 | 465
400/10

630 | TM- 6(10)/0,4 | V/Yu-0 1160 7600 5,5 0,8 2200 | 540
630/10
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3ajanne K npakTU4eckoi padore Ne§

OnpenenuTh KOJMYECTBO U MOIIIHOCTH TpaHC(HOPMATOPOB Ha HYKIBI CTPO-

UTENLCTBA, COTJIAaCHO BapHaHTa 3aJaHus, BRIOpaHHOTO 110 Tadiwuile 8.5.

Ta6mmma 8.5
Ne Ba- IHoTpeduTen 31eKTPOIHEPrUA IHoTpedurenn cxa-
puaHTa TOr0 BO31yXxa

1 bamrennsie kpaHbl U APYTHe MAIIAHBI ; YCTAaHOBKU I | OTOOWHBIN MOJIOTOK-
TEXHOJIOTHYECKHUX MTPOIIECCOB; OCBEIIEHNE 0O BEKTOB 3mr
Ha TEPPUTOPUHU CTPOUTENIHCTBA B 30HE MPOU3BOICTBA
padoT.

2 DJIEKTPOCBAPOYHBIE arperaThl: BypusnbHbBIi MOJIOTOK-
CBapOYHbIE TPAaHCPOPMATOPHI; YCTAHOBKU ISl TEXHO- 4t
JIOTUYECKUX MPOIECCOB; OCBEIICHNE O0BEKTOB B 30HE
MOHTa)Ka CTPOUTEIbHBIX KOHCTPYKIIUNA U KAMEHHOM
KJIaJKH.

3 Y CTaHOBKM AJIs1 TEXHOJIOTHUYECKUX MTPOLECCOB; OJHO- OTOOMHEIN MOJIOTOK,
MOCTOBBIE T€HEPATOPHI; YCTPONCTBA OCBEILICHUS T10- OypHIIBLHBIN MOJIOTOK
MEIIEHUH MTPH OTACIOYHBIX paboTax.

4 baimenHblie KpaHbl ¥ Ipyrue MalluHbl ; YCTaHOBKU JUist | OTOOMHBINA MOJIOTOK-
TEXHOJOTMYECKHUX MPOIIECCOB; OCBEIIEHUE 3aKPHITOTO 21T, OypHUIbHBIN
CKJIaJia IJIOIAABI0 8 M. MOJIOTOK-3 11T

5 DJIEKTPOCBAPOYHBIE arperaThl: OT060HBII MOJTOTOK-
CBapOYHBIC TpaHC(HOPMATOPHI; YCTAHOBKH JIJIST TEXHO- I, OypuabHBIR
JIOTHYECKHUX MPOIECCOB; OCBEIICHUE MPOPaOCKOI MOJIOTOK-31IIT
oAb 5 M2,

6 Y CTaHOBKM AJIs1 TEXHOJIOTUYECKUX MTPOIECCOB; OTOOWHBIA MOJIOTOK-
OJTHOTIOCTOBBIE T€HEPATOPHI; YCTPOUCTBA OCBEIICHUS 21T,
JucHeTdepcKol muomansio 4,5 M.

7 Bamennsie kpaHbl U APYTrUe MAIIMHEI ; YCTAHOBKU JUIsl | BypHIIbHBIN MOJOTOK-
TEXHOJIOTHYECKUX ITPOLIECCOB; OCBEIICHUE 3mr
rapiepoOHoil  momaaso 7,2 M2

8 DJIEKTPOCBAPOYHBIE arperaThl: OT060MHBII MOJTOTOK-
CBapOYHBIC TPAHCPOPMATOPHI; YCTAHOBKHU JISI 41rt, OypHUITBHBIH
TEXHOJIOTUYECKUX MPOLIECCOB; OCBEIIEHUE AYIIEBOM MOJIOTOK-3 11T
wiomaapo 9 M2,

9 Y CTaHOBKH JJIsI TEXHOJIOTUYECKUX ITPOLECCOB; OTOOMHBINA MOJIOTOK-
OJIHOITIOCTOBBIE T€HEPATOPBI; YCTPOUCTBA OCBELICHUS 1T, OypHUIIbHBINA
yOopHO#l miomaapo 3 M2, MOJIOTOK-411IT

10 Y CTaHOBKH JJIsI TEXHOJIOTUYECKUX MTPOLECCOB; OTOOMHBINA MOJIOTOK-

OJIHOTIOCTOBBIE T€HEPATOPHI; YCTPOMCTBA OCBELICHUS
cKiafa momanso 15,3M2.

5mrT.

MOoOILIHOCTh MOTPedUuTE el 3JIEKTPOIHEPIHH 1JIsl CTPOUTENbHBIX MAIIIKMH
(P.=0,8) u TexHosormyeckux npoueccon (P,,=0,4)
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KPUTEPUU OHEHUBAHUSA IPAKTUYECKHUX PABOT

a) OIICHKa «OTJIMYHO» BBICTABJISETCS OOydaromeMmycs 3a padoTy, BBHINOIHEHHYIO
6€301u00YHO, B MOJHOM 00BEME C YUETOM PaIlMOHAJIbHOCTH BBHIOPAHHBIX pellle-
HUM;
0) OIIEHKa «XOpOILO» BBICTABISETCS O0yUaromeMycs 3a paldoTy, BHINOIHEHHYIO
B MIOJIHOM 00bEeMe C HeJI0UeTaMu;
B) OIICHKA «YJOBJICTBOPUTEIHHO» BBICTABIIACTCS OOydaroniemMycsi 3a padoTy, Bbl-
MOJTHEHHYIO B HE MOJHOM 00bemMe (He meHee 50% mpaBUIIbHO BBINOJHEHHBIX 3a-
JaHuU OT 00111eT0 00beMa padoTh);

- OIICHKa «HEYJOBIIETBOPUTEJILHO» BBICTABISIETCA OOydarIlIeMycs 3a padorTy,
BBITIOJTHEHHYIO B HE MOJHOM 00beme (MeHee 50% mpaBUIILHO BBITIOJTHEHHBIX 3a-

JTaHUH OT 00111ero oobema paboThI).

NupopmanuonHoe odecneyeHue
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koB: Kypc nexuuii. — CI16: KOPOHA npunT, 2018. — 368 c., un.

JlononHumenbuvle UCMOYHUKIL.

Hnmepnem-pecypc

2. HemmioB, M.B. Dnektporexnuka u siektponuka/ M.B. HeMmiioB: yueOHUMK st
CTyA. oOpa3oBat. yupexjaeHui cpea. npod. oOpaszopanus. — M. : Mzgarenbckuit
eHTp «Axkanemus», 2018. — 480 c.
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Ilpunoswcenue A. Obpazey mumynbHo20 aucma
MuHuncTepcTBO 00pa3zoBaHus U HayKu YenssOMHCKON 00IacTi
['ocynapcTBenHoe O101KeTHOE TPOohecCHOHATEHOE 00pa30BATEILHOE YUPEKICHHE
«HOxkHO-YpanbCcKkuii rocy1apCcTBEeHHbIN TEXHUYECKHI KOJIeIK
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