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[Ipencenarens: epcanu H.b.

Pa3paboTuuk:

H.b. Omepcanu npenogasarens PI'BOY BO Hpl'VIIC CKTuC

MeTO)II/I'-ICCKI/Ie YKa3aHus 110 BBIMTOJTHEHUIO IMTPAKTUYCCKUX pa60T COCTaBJICHBI B COOTBETCTBUHU C

paboueii mporpaMMoil yaeOHOM TUCIUTUIMHEI, pa3paboTaHHON Ha ocHOBe DenepaabHOTO
roCy/IapCTBEHHOT0 00pa30BaTENILHOTO CTaHIaPTa O CIEIUATBHOCTH CPEIHETO

npodeccuoHaabHoro oopazoBanus cnenuaabHocTh  21.02.03  «CoopykeHue 1 SKCIuTyaTarus

Fa3OHC(1)TCHpOBO,[[OB n FaBOHe(bTeXpaHI/IJ'II/IH_[».



ITOACHUTEJIbHA A 3AIINCKA

Hacrosimue meroauueckue ykazanud o aucuuiuinae «OI1.02 OI1.02. DnexTpoTexHuka u
aneKkTpoHuKa crienuanbHocTh 21.02.03 «CoopyxkeHue U 3KCIUTyaTalus ra30HeTenpPOBOIOB U
ra3oHe(TeXpaHUIMI) COCTaBJIEHbI B COOTBETCTBUM ¢ TpeboBaHusAMH PI'OC TpeThero
HOKOJICHUS.

[IpakTuueckue 3aaHusl HAIMpPaBIEHbI HA SKCHEPUMEHTAIBHOE IMOJTBEP)KICHHE TEOPETHUECKUX
MOJIOKEHUH M (popmupoBaHUe y4eOHBIX M MPO(ECCHOHANBHBIX MPAKTHUYECKUX YMEHUH, OHU
COCTaBIISIIOT BXHYIO YacTh TEOPETHUECKON M TPOGECCHOHATHHOW MPAKTHUYECKON IMOATOTOBKH
CIEMAIUCTOB cpeaHero 3BeHa 1o cneruanbHoctu21.02.03  «CoopyxeHue MU 3KCIUTyaTalus
ra3oHEeTEIPOBOIOB ¥ ra30HEPTEXPAHIIIUII, TIO (POPMHUPOBAHUIO:

YMeHui:

noI0UPAaTh YCTPOUCTBA JIEKTPOHHON TEXHUKHU, JIEKTPUUECKHE TPUOOPHI U 000pYJ0BaHUE C
oTpeieIeHHBIMU MTapaMeTpaMH U XapaKTePUCTHKAMMU;

MPABUIIbHO 3KCILTYaTUPOBATh IEKTPOOOOPYIOBAHNE M MEXAHU3MBI Iepeaayul IBUKEHUS
TEXHOJIOTHYECKUX MAIIIMH U arllapaTos;

pacCYUTHIBATh MapaMETPhI JIEKTPUUECKUX, MATHUTHBIX 1IETICH;

CHMUMaThb  IIOKa3aHHWA W  TOJb30BAaThCS  DJICKTPOM3MEPUTENbHBIMH  NpUOOpaMu U
PUCIIOCOOTICHUSMH; COOMPATH SJIEKTPUUECKUE CXEMbl; YUTATh MPUHIMITAAIBHBIC, YJIEKTPHYECKHIE
u MOHTa)XKHbIE CXEMBI;
3HAHUN:

KJIaccu(pUKaUK SJIEKTPOHHBIX IPHOOPOB, UX YCTPOHUCTBO U 00JIACTh MPUMEHEHHS;

METO/I0OB pacyeTa U U3MEPEHUSI OCHOBHBIX IaPAMETPOB IIEKTPUUYECKUX, MATHUTHBIX LIETIEH;
OCHOBHBIX 3aKOHOB 3JIEKTPOTEXHUKHU; OCHOBHBIX IIPABUJI SKCILUTyaTalluy 3JIEKTPOOOOPYI0BaHMS U
METO/BbI U3MEPEHHUS DIIEKTPUYECKUX BEITUYMH;
OCHOB TE€OPHUH IJIEKTPUUECKUX MAIINH, IPUHLIUIOB PAOOThI TUMOBBIX 3JIEKTPUUECKUX YCTPOUCTB;
OCHOBBI (PM3NYECKUX MTPOLIECCOB B MPOBOJAHUKAX, TOJTYIIPOBOIHUKAX U AUIIEKTPUKAX; HapaMeTphl
AIIEKTPUYECKUX CXEM U €AMHUIIBI X U3MEPEHMSI; IPUHIUIIBI BEIOOPA AIEKTPUUYECKUX U
AIIEKTPOHHBIX YCTPOMCTB U MPUOOPOB; NMPUHLHUIIBI JEHCTBUS, YCTPOHCTBO, OCHOBHBIE
XapaKTEPUCTUKU 3JIEKTPOTEXHUUECKUX U JIEKTPOHHBIX YCTPONCTB U MPUOOPOB; CBOMCTBA
IIPOBOJAHMKOB, MTOJIYIIPOBOIHUKOB, AJIEKTPOU30JISIUOHHBIX, MATHUTHBIX MaTepUaJOB; CIIOCOObI
MIOJIy4EeHU S, TIEPEIavu U UCIIOJIB30BAHUS AJIEKTPUIECKON SJHEPTUU; YCTPONCTBO, IPUHIIMIT
JIeMCTBUS M OCHOBHBIE XapaKTEPUCTUKHU AIIEKTPOTEXHUUECKUX MPUOOPOB; XapaKTEePUCTUKH U
napaMeTpsl JIEKTPUYECKUX U MATHUTHBIX I10JIEN

ConepxaHue TUCHMIUIMHBI JTOJDKHO OBITh OPUEHTHPOBAHO HA IMOJATOTOBKY CTYIEHTOB K
OBJIa/IeHUIO TipodeccuoHanbHbIMU KomnereHusmu (I1K):
[1K 1.1. OcymiecTBiasTh IKCIUTyaTaIMI0 ¥ OLEHUBATh COCTOSIHHE 000PYAOBAHUS U CUCTEM I10
MOKa3aHUsIM MTPUOOPOB.
[1K 1.2. PaccunThIiBaTh peXxUMbI pabOThl 000PYIOBaHHUS.
I1K 1.3. OcymiecTBasTh PEMOHTHO-TEXHUYECKOE OOCTY)KHBaHHE 000PYIOBaHUS.
1K 2.2. ObecneunBaTh TEXHUYECKOE 0OCITYKUBaHHUE T'a30HEPTEPOBOIOB U Ia30HEPTEX PAHUIIUIL
KOHTPOJIUPOBATh UX COCTOSIHUE.
1K 2.3. ObecneunBaTh NPOBEJCHNE TEXHOIOIMUYECKOTO IIpOIlecca TPAHCIIOPTa, XPaHEHUS U
pacripenesieHus ra30He(TenpoyKTOB.

B niporiecce 0CBOCHUS AUCITUTUIMHBI y CTYACHTOB JOJDKHBI (DOPMUPOBATH
ob6mue kommnerennuu (OK) (ITpunoxenue 2):



OK 1. TloHuMath CymHOCTh U COIMAIBHYIO 3HAYUMOCTh CBOCH OymyIeil nmpodeccruu, IposBIISTH
K HEW YCTOMYMBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBHOCTb, BHIOMPATH THIIOBBIE METOABI M CIIOCOOBI
BBITIOJTHEHUS PO ECCHOHANBHBIX 3a/1a4, OI[CHUBATh UX YPPEKTUBHOCTh U KAYECTRBO.

OK 3. IlpuHumaTh peuieHHs] B CTaHJAPTHBIX M HECTAHJAPTHBIX CUTYyallUsX M HECTU 3a HHUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBisTh TOUCK U UCIIOIb30BaHHE HHGPOPMAIMHU, HE0OX0aUMOH Tl 3P (HEKTUBHOTO
BBITMIOJIHEHUS MPO(PECCUOHANBHBIX 3a/1a4, MPO(EecCHOHANIBHOTO U TUYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnonb3oBaTh MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B MpodeccnoHalbHOM
JESTENIbHOCTH.

OK 6. PaboraTh B KOJUIEKTHBE M KOMaH[E, 3PPEKTUBHO 0OLIATHCA C KOJJIETaMH, PYKOBOJICTBOM,
OTPEOUTETSAMHU.

OK 7. Bpatp Ha cebst OTBETCTBEHHOCTb 3a pabOTy 4YJIEHOB KOMaH[bl (IOJYMHEHHBIX), PE3YybTaT
BBITIOJTHEHHUSI 3a/1aHUH.

OK 8. CamocTosdTensHO OmMpeneisaTh 3aJadud MPOPECCHOHANBHOTO MU JIMYHOCTHOTO Pa3BUTHS,
3aHUMAThCs CaMO0Opa30BaHNEM, OCO3HAHHO MJIAHUPOBAThH MOBBIIICHUE KBATHU(PUKAIIUY.

OK 9. OpueHtupoBaTbcsi B YCIOBUSIX YaCTOM CMEHBI TEXHOJOTHH B MpodeccnoHanbHOM
JeSITEIbHOCTH

Brinmonnennas padbora goikHa ObITH IPEACTABICHA B BUE OTUYETA 10 3aJaHHOU (opme.
Pe3ynbTar BEINOMHEHUS MPAKTHYECKUX 3aJaHUI OIICHUBACTCS — 3a4eT/HE3a4eT.

KputepusiMu onieHKH Cay»aT MCHOJb30BaHUE OCHOBHBIX METOJOB M IPUEMOB, IIPEICTABICHHbBIX
B JAHHOM METOJMYECKOM MOCOOHH.

C y4y€TOM BBIIIEU3I0KEHHOTO B JAHHBIX METOAMYECKUX YKa3aHMSIX MPUBEJICHO 9 MpaKkTUUYECKHX
3aHATUM.

Kaxxoe mpakTtuueckoe 3aHSATUE COAEPKUT 11€JIb, METOAUYECKOE PYKOBOJICTBO K BBINOJIHEHHUIO,
MepeveHb OCHAIEHUs Pa0OThI, COJEPKaHNE PadOThI, KOHTPOJIBHBIE BOTIPOCHI.



COJIEP)KAHUE

Pacuer nienei MoOCTOSIHHOIO TOKa
PacueTr MarHuTHEBIX Lemel
ITapameTpsl IEPEMEHHOTO TOKA

Pacuer HCPA3BCTBJICHHBIX 3JICKTPUICCKUX ueneﬁ MNEPEMCHHOT'O TOKA.

A S

Pacuer TpeX(l)a?)HI)IX SJIICKTPHUYICCKUX ueneﬁ MEPEMECHHOT'O TOKa COCAMHECHHBIX

«TPCYTrOJIbHUKOM).

4

Pacuer Tpexda3HbIX MEKTPUUECKHX IETIeH MEPEMEHHOTO TOKAa COSIMHEHHBIX «3BE3]I0M

7. VI3MepeHHe JIeKTPUISCKUX MapaMeTPOB MEMH ¢ IOJ00POM U3MEPHUTEIIBHBIX TTPHOOPOB,
o0ecrevynBaroIUX HAMMEHbBIIYIO TOTPEIIHOCTb.

8. KoMneHcauus peakTHBHOI MOILHOCTH B TPOMBILIUIEHHOM ITPOU3BOJICTBE

9. BsIOOp AIeKTpOABHTATEINS TS PAOOTHI AIEKTPOTIPUBO/IA.

MeTtoauueckue yKka3aHus K pelieHuo 3a1a4u 1
PACYET LETIEX [TOCTOSHHOI'O TOKA

Pemenne sToii 3anaun TpedyeT 3HaHMs 3akoHa OMa /7Tt BCeH LIeTH U €€ YY4aCTKOB, IIEPBOTO
3akoHa Kupxroda u MeTouku onpeneneHus SKBUBAJICHTHOTO CONPOTHBIICHUS IIENMH CMEIIaHHOTO
COCIMHEHHUS PE3UCTOPOB.

TeopeTnyueckue CBeICHU:

U
B3auMOCBA3b MEK/ly OCHOBHBIMH apaMETPaMH LEMH YCTaHABIMBAIOTCA 110 3akony Oma: [ = —
TlocnedosamenvHvlm coeouneHuem npuemMHuKo8 dIEKTPoIHEpruu (puc.1) Ha3bIBAETCS COEAUHEHHE,
IIPY KOTOPOM KOHEI] TePBOT0 MPUEMHHKA COSTUHEH C Ha4aJlOM BTOPOTO, KOHEIl BTOPOTO C

Ha4aJIOM TPEThETO U T. .

A U, U, , F
[Ipu pa3MbIKaHUU LIETIH Y OJJHOTO U3 MOCIEI0BATENBHO R R R
COCTMHCHHBIX TOTPEOUTENICH TOK HCUYE3aeT BO BCEH 1 L < fede ] :
TN, t
Loo + 0L - }
‘R oKe
/| 0011—"" -
Uom
3axonbvl nocnedosamenvbHo20 coeOUHeHUs NPUEMHUKOS.!
puc.1



1. =1L=1,=1. CLAG MOKA HA SCEX VHACHKAX e 00uHaxosa
o8y 1 2 3 J
L-"Gm =U,+Uy+ U, Hanpamxcenue 'HO SANCUME UCRIOHHUKT HANDANCERUA

PASHA CYMME HANPANCEHULING ECEX 88 VHACMNAX
R..= R =Ry +R; srksusaiennunoe(obues) conpomusnaiue yeni

PASHO CYMME CONPOMUSTHUL COCMOSTROUEL eNb

Ilapannenvhvim coeounenuem npuemuuxog (puc.2) 3MeKTPUUECKON SHEPTrUU HA3bIBACTCA
COCZIMHEHUE, ITPH KOTOPOM Havajia BCEX BETBEH JIEKTPUUYCCKOH 1IN MPUCOSAUHSIOTCS K
NIEPBOMY Y311y, KOHIIBI 3THX K€ BETBEH MPUCOCTUHIIOTCS KO BTOPOMY Y3ITy.

V3en — TOYka, B KOTOPOM cXOAUTCA OoJiee NBYX MPOBOJHUKOB.

Bemeb — KaXpIii U3 POBOJIHUKOB, PACIIONIOKEHHBIA MY IBYMSI Y3JIaMH.
Paszeemenenue — Bce BMecTe apaJjIeIbHO COSAMHEHHBIC TIPOBOTHHUKH.

by

ooy

puc.

3aKOHEI napajjiCJIbHOI0 COCAUHCHUA MMPUECMHUKOB.

U, =U,=U, =U; nanpsicenue na 3a2cumax uCmoyHuKka HanpsijceHus

U HA OMOENbHBIX YYACHKAX 0OUHAKOEbL

Lo, =1 +1, +14 CUNA MOKA 6 Hepa3eemeIeHHOU Yacmu yenu

pasen cymme moKO8 6 pazeemsieHul

G,., =G, +G, +G, oxeusanennmmas (0bwas) npogooUMoans pazeemsieHus yenu

pasna cymme npoeodumocmeﬁ OMOEIbHBIX 66”16@11, cocmasyiAiowux yensb

LEL+L+L R.= Ry R, R.:= R R R,
Roﬁu; R1 Rz R3 R1+R2 Rl'R2+R1'R3+R2'R3




Tak kaKk HanpsHDKEHUE MEXKITY Y3JIaMHU TIOCTOSIHHO, TO TOKU B BETBSIX HE 3aBHCSAT JIPYT OT Jpyra.
[Toatomy npu omkatouenuu 0OHOU U3 8emaeli 6ce OCHMAIbHble 8emaU OYOYm NPoOoIAHCAMb
pabomamep.

» Uewm OoJibllie BETBEH B MapaiIeIbHOM COSAMHEHUH, TEM MEHbIIIE 00IIee COPOTUBIICHHE
BCEH LIEIH.

» Ilpu napamuienbHOM COSTMHEHNH PE3UCTOPOB HX OOIIEe CONPOTHUBICHHE OYIeT MCHBIIIE
HaMMEHBUIETO U3 CONMPOTHBIICHUH.

CxeMbl u1s1 pacueTa U JaHHble cMOTpeTh B IIpunoxkenun 1.

TIpumep 1:
Meroanueckue yka3aHusl K pelIeHUIo 3a1a4u |

Pacuetno - rpadguyeckas padora Nel

Pacuer QJICKTPHUUCCKUX ueneﬁ IIOCTOAHHOI'O TOKa

Hano: R;, Rz, R3 Ry Uy,

Onpenenutsb: Bce TOKU U HAIPSDKEHUS AIIEKTPUUECKOM
Lenu

® @
Uosu

[IpeoOpaszyem cxemy, pa30uB ee Ha 4acTHU. B 3TUX 4acTsIX JOJKHBI MPUCYTCTBOBATh MPOCTEHIITHE,
YHUCTO TOCIIEIOBATEIHLHBIC WJIH YUCTO NapauIeTbHbIC COCTUHEHUS.

B cxeme nmeeTtca Yyucmo nocnedosamensHoe R, R,
Cxema A) B e T e
coeduHeHue pe3ncTtopos R, u Rs.
RF
p
Rj
1
—
to o
Uasu.;
» [lo 3a0KOHaM N0C1e008aMeEsNbHO20 COeOUHEeHUs Cxema B) R
MOYHO HalTW 3KBMBAJIEHTHOE MM COMPOTUBAEHME 1
R
R23=Rz2+Rs 3
> B cxeme (B) umeetca yucmo napasinesnsHoe Re
| S
coeduHeHuUe Pe3ncTopoB Rz U Ry
+ -
Uc\su(




> [lo 3aKoHaMm rnaparsesbHo2o COeOUHEeHUS MOYKHO

HaTM 3KBUBANEHTHOE MM COMPOTMBAEHUE:
R23s = Res -Rs

Cxema

B ——1 —

R23t+R4
> B cxeme (B) umeeTtca uncto nociesosartesibHoe + -
® e
coeanHeHme pe3nctopos R;u R,z Uosu
[To 3aKkOHam nNocneao0BaTENIbHONO COEANHEHMA MOXHO Cxema C) Rus

HaNTWN 3KBUBA/IEHMHOE conpomussieHue eceli Cxembl

Rske =Ri+ Rj3q

PaccunTaem Bce TOKU U BCE HaIIPAXKCHUA, KOTOPBIC MOXKHO OIIPCACIUTD B HaHHOﬁ OeIIu.

Omnpenenenue u pacyer LENu HauWHaeM ¢ caMoro mnpocreiimero Bapuanta (C).

Tt T T T T T T T T |
i ,D,aHOZ RSKS; Uo6u4 i
1 1

Io()'{.q = Uoﬁg;
Onpepenaem: ly5, Mo 3akoHy Oma: Rxs

Cxema C)

Rsxe

—
L.

Nano: R1, R234, losw, Uosw Cxema B) , U Uz
Onpegensaem nafieHMe HanpPAXKEHUs Ha KaxKaom R: Rex
—
pesuncrope. | I
Mo 3akoHam nocsedo8amesibHO20 COEOUHEHUS
Uoewy= Uz + Uzzy 1 Iosu.r
Mo 3akoHy Oma: + -
® ®
Ui=losy - R1 Us3s = lo6u * R234
UOELH
HaHo: Ry, R23, R4, low, Uosw, U1, U234 Cxema B)
U Uaz !
Onpedendaem TOKM pa3BeTBAEHUN [3ul, Rz \
I 1
Mo 3aKOHY NapannesibHoro CoeANHEHNs: " — L1
lou = 123 + 14 i ! L,
— —_ I Rs
l23 = U234 l4 = Uzs4 Sty
R23 Ra TIosug —
rno 3akoHy Oma: + .
Uosm

faHo: Ry, Ry, R3, R4, Ussw, losws U1, Ussa, 123, 14




Cxema A) U Uz

Onpegensem nageHne HanpaAXeHMa Ha
pe3suctopax R, n R3

I'IOSGKOHyOMa: U2:123‘R2 U3:I23'R3

Pacuer MarHuTHEIX 1Ieed

B ocHoBe pacuera MarHUTHBIX Li€Nell Jexar JBa 3akoHA. 3aKOH (MPHUHIIMII) HEMPEPbIBHOCTH
MarHMTHOIO IOTOKa — TOTOK BEKTOpAa MAarHUTHOM MHIYKIMHM 4Ye€pe3 3aMKHYTYIO ITOBEPXHOCTb
paBeH HyJII0. 3aKOH TMOJHOIO TOKAa — ULUPKYJISALUS BEKTOpa HANpSHKEHHOCTU BJOJb
IIPOM3BOJILHOIO KOHTYpa paBHa alredpandyeckoil cyMMe TOKOB, OXBAaThIBAEMbIX 3TUM KOHTYPOM .
IIpn ananu3e MarHUTHBIX LENEH M, B INEPBYIO OYEPEdb, IPU HMX CHUHTE3€ HCIOJIB3YIOTCS
CIIELYIOIINE JOMYLIEHHU: — MATHUTHAsI HAlIPSDKEHHOCTh, COOTBETCTBEHHO MarHUTHAsl MHIYKIINS,
BO BCEX TOYKAaX IOMNEPEYHOr0 CEYEHHs MarHUTOIPOBOJA OJMHAKOBA ; — IOTOKH pacCesTHUS
OTCYTCTBYIOT (MarHMUTHBIM TIOTOK 4epe3 JI000€ ceueHHWe HEPa3BETBICHHOW  4YacTH
MarHuTOINPOBO/Ia OJMHAKOB); — CEUEHHE BO3AYIIHOTO 3a30pa PAaBHO CEUEHHIO MPUJIETAIOIINX
y4acTKOB MarHuTonpoBoja. ChopMyarpoBaHHbIE 3aKOHBI U JIOMYILEHHUS MO3BOJSIOT IPUMEHSTh
IIpU pacueTax MarHuTHBIX Iienedl 3akoHbl Kupxroda m Oma. 3akonsl Kupxrodpa nm Oma s
MarHMTHBIX IleMell — HauMEHOBAaHUE 3aKOHA, AaHAJUTHYECKOE BBIPAKEHHUE 3aKOHa,
(hopmyTUpOBKa 3aKOHA.

Ilepoiii 3akoH Kwupxrodpa — anreOpanyeckass CyMMa MarHMTHBIX IIOTOKOB B y3Je
MarHUTOIPOBO/Ia paBHA HYIO Y =0 .

Bropoii 3akon Kupxroda — anreOpandeckas cymMMa najeHUH MarHUTHOTO HAMPSDKEHUS BIOJH
3aMKHYTOTO KOHTYpa paBHa anreOpanueckoit cymme MJIC, neficTByOmux B KOHType
JF=>=U=>HI.

3akoH OMa — majieHMe MarHUTHOTO HaNpsDKEHHUS Ha y4acTKe MarHUTONPOBOJA JUTHMHOI | paBHO
IIPOM3BEAECHNIO MAarHUTHOTO NI0TOKa @ ¥ MarHUTHOTO conpotuBiaeHuss RM yuactka

Uu=® Ry, TneRy=01pS.

B xauectBe mpuMepa aHaJn3a pa3BETBICHHON MAarHUTHOM LIETIM MPH 33JJaHHBIX TEOMETPUU




MarHuTHOM 1ienu Ha puc. 3 u xapakrepuctuke B(H) dpeppomarautHOoro cepaeunnka onpeneanm

HC F=1 w, HeoOX0quMyI0 715 CO3JJaHKs B BO3AYIIHOM 3a30pe MHAYKIUH BO . Anropurm

pELIEHHUS 3a/1a4d CIIETYIOLIHIA:

I, L
Vi
gikaicy iy /|
1. 3agaeM NOJOKUTEIbHBIE HAITPABICHUSI MATHUTHBIX o~ 7 : ;
I 1 :} | |
IIOTOKOB B CTEPKHSAX MarHUTOIIPOBOJA (CM. puc. 3). " CH}P‘ fw | :
4 I
P !
2. OnpezaensieM HaIPSHKEHHOCTh B BO3YIIIHOM 3a30p€ o— 1 ; |
I 1 !
B. | b, !
_% 1
Hﬁ - e J _____ 1
Ho

u 1o 3aBucumoctu B(H) mys Bs = Bs Haxonum 3HaueHne

Hs.

3. [To BTOpomy 3akony Kupxroda st mpaBoro KOHTypa MOKHO 3alucaTh

His 13+ Hs 6 — Hy I, = 0, otkyna nHaxoaum H; u mo 3aBucumoctu B(H) Haxoaum B,.

4. B cooTBeTCcTBUH C mepBbIM 3aKk0HOM Kupxroda @1= B, S, + B3 Ss.
Tornma i
= L
B, =

TR

u 1o 3aBucumoctu B(H) onpenensem H1.

Puc. 3 — PassereneHHasn
MAIrHHTHas Uelb

D,

5. B cooTBercTBUU cO BTOphIM 3aKkoHOM Kupxroda mis uckomoit HC umeet mecto ypasaenue F

F=fw= .Irlr| |||| 4 .Irlr: |r:\.

PACYET [TAPAMETPOB IIEPEMEHHOI'O TOKA

TeopeTnyeckue CBeICHUA:
[TapameTpbl IEPEMEHHOTO ANEKTPUUECKOTO TOKA!

1.Ilepuoo T (puc.3) — BpeMs, B TEUEHUU KOTOPOTO MPOUCXOIUT
BeCh IIUKJ u3MeHeHus nepemeHHbx JJ[C, Toka i
HaIPSKEHUST; U3MEPSIETCS B CEKYHIaX (C).

2. Yacmoma f — BenuuuHa, oOpaTHast Iepuoy, TOKa3bIBAIOILAs,
CKOJIbKO NIEPHUOJIOB COACPKUTCS B 1 CEKyHJIe (MU YUCII0
000pOTOB POTOpA B CEKYHNY); €AMHMIIA U3MepeHus I epy

Ty):

ok

I"  craupapraas wacrora B Pocenn f =50 Ty
cm

3. Venosas uvacmoma w - CKOPOCTh U3MEHEHUS yIIIA O B
TEYEHUE BPEMEHHU {, €IUHMIIA U3MEPEHUS PAIUAH B CEKYHNY

(pao/c):

(24 (74
N=— = o=0 = I=—
4 (0]

w=27-f=2-3.14-50=314 pad/c

puc.4
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Ha npaktuke mis Poccun

4. Amnaumyonvie snauenus moxa Im , nanpsocenus Um , 30c Em (puc.3)— MakCUMallbHbIC
3HAUEHHs] MTHOBEHHBIX BEJIMYHMH ToKa, HanpspkeHust 1 D1C.

5. MeHnosennvle 3naueHus moka i, Hanpsaxcenus u, 30c e (puc.4) - 3HaYEHUS STUX BEJIUYMH B
Tr000i MOMEHT BpeMeHH. MI3MEHSIFOTCS 10 CHHYCOHTAIBHOMY 3aKOHY:

i=1, sinwt
u=U,sinwt

e=F_sinwt

6. Heticmsyrowue 3nauenuss moxa I, nanpsoicenus U u 30c E - BBOOATCS 1Sl ©3MEPEHUS
CHHYCOMJIAJIbHBIX BEJIMUMH TOKa, HanpsbkeHus U DJC. JleiicTByrolMe 3HaueHus
CUHYCOMIATbHBIX BEIMYUH HAHOCSTCS HA LIKAJbl AJIEKTPOU3MEPUTEIHHBIX TPUOOPOB,
U3MEPSIIOITUX ITEPEMEHHbIE 3HAYCHUS

I
I = \/’l =0.7071,
2
U eticmeyrouee 3nauenue nepemeHHo20 MoKa
S )
U=-—2=0.707U,, pPaBHO TaKOMY TTOCTOSTHHOMY TOKY, KOTOPBIH 32
V2 BpeMs1, paBHOE OJHOMY TIEPUOY, BHIACISACT Ha
E PE3UCTOPE OAMHAKOBOE KOJIMUYECTBO TEIUIOTHI C
_ m o __
E= \/5 =0.707E, MEPEMEHHBIM TOKOM

He BCCraa HadyaJbHBIA MOMEHT OTCUETa BpCMCHU = 0 COBIMAAACT C MMPOXOKIACHUEM UCPE3
HOJIb CHHyCOHI[aHBHOﬁ BCIINYMHEBI, U B CBA3U C OTUM Ha Fpa(i)I/IKe BCKTOp I B HavYaITbHBIIT MOMEHT
m

BpPEMEHH 00pa3yeT ¢ TOPU30HTATBHON OChIO HEKOTOPBIH

yTOIl 0. i

HpI/I 9TOM B MOMCHT Ha4alJla OTCUCTAa BPEMCHU
CUHYCOHJaJIbHaA BEJIMYNHA UMCCT 3HAYCHUC!

VYron o (puc.5) Ha3bIBae€TCA HAYANLHLIM (DA308bIM V2TIOM t
UMY Ha4aIbLHOU Pazoll:

i =1,sin(en +a)=1,sina

puc.5

Cnur (a3 cuHyCOUIaTbHBIX BEIMYHH.

[Tpu BpamieHun potopa ¢ IByMs YKpEIJICHHBIMA Ha HEM BUTKaMU € U e , B HUX Oyaer
12

uHAyKkTHpoBaThes J/1C 0qMHAKOBOI YaCTOTHI M C OIMHAKOBBIMU aMIUTUTyAaMHu (pHUC.6)

B cnenctBue ciBura BUTKOB OTHOCUTENBHO APYT Apyra B npocTtpanctse JJC nocturaior
aMIUTUTYAHBIX 3HAYEHUH HE OJHOBPEMEHHO:

11



TJIe 0. B 0y HadalibHBIE (a3bl, OMPEIEIISIIOT i i, =1, sin (w1 + a])

BCJIIMYUHY CMCUHICHUA CUHYCOU € U e
1 2

OTHOCHTEJIFHO Havasa KOOpAUHAT rpaduka.

e =FE, sin(of+a,)
+ a

e, =E s (of+a, )|

gy s e f oy
Pa3HOCTb HaualbHbIX ()a3 JBYX CUHYCOMIANbHBIX BETMUYMH I > coeil20 I(ﬁﬁ?’&%c.ﬁ?)

p=a —a,
Hauanom nepuoda Ha3pIBaeTCsi MOMEHT BPEMEHH, B KOTOpOBPgI/g{yCOI/II[aJIBHaH BEJINYMHA

MMPpOXOAUT Y€PC3 HYJICBOC 3HAYCHUC, ITOCJIC KOTOPOIr0 HAYMHACTCS €€ MOJI0XKUTEILHOE 3HAUCHHUE.

HavanbHas ¢a3a o 0OTCUUTBHIBAETCS 110 OCH ¢ OT Hauasa
nepuojia CHHYCOU/IbI 10 Hadajla KOOPIUHAT. e e
[Ipn o > 0 — Hauano CUHYCOWJBI CIBUTAETCS y
BJIEBO OT Hayajua KOOpAUHAT

[Ipn a < 0 — Hayano CUHYCOWJBI CIBUTAETCS

BIIPpaBO OT Ha4YaJia KOOpAWHAT.

Cunycouoa, 'y KOTOPOM Hauajgo Tmepuoaa
BO3HUKAeT clieBa Ha rpaduke paHblle, 4eM Yy
JPYroi — CUUTACTCS onepexcarouei no ¢hase; a
Ta, y KOTOPOIl mo3xe — omcmaroweti no gase.

puc.7

MeTtoauueckue yKka3aHus K pelieHuIo 3a1a4uu 3
Pacuer Hepa3BeTBICHHBIX 2JIEKTPHUUECKUX IIETIEH TEPEMEHHOT0 TOKa

TeopeTquCKHe CBCICHUA: OI[HO(l)aSHI)IC QJICKTPUYCCKHUEC LI TTEPEMEHHOT'O TOKA.

VY4acTku 1emnu, Te MPOUCXOIUT B OCHOBHOM ITPE0Opa3oBaHUE IIEKTPOMArHUTHOM
SHEPruM B TEIJIOBYIO, 00J1aAaI0T COPOTUBIIEHUEM, KOTOPOE HA3bIBAETCS AKMUBHbIM
conpomuenenuem 1 0003HaYaeTCs — Ra

Ra - BCJIMYHMHA, XapaKTCpU3yromiasa CONpPOTUBJICHHUEC HCTTN ICPEMCHHOMY

TOKY: R,
Ha Taxom Y4aCTKE BKJIKOYCHBI PE3UCTOPLI, JIAMIIbI HAKAJIMBAHW A, _:—
3JICKTPOHArpeBaTeNIbHbIC YCTPONCTBA, a TaKiKe (heppOMAarHUTHBIC O603HaYSHME Ha CXeMe
CEPACYHUKHU PA3JTIMYHBIX SJICKTPOTECXHUICCKHUX YCTpOﬁCTB I

YyacTkn e1iv, rac BbIPpa*XKCHbI B OCHOBHOM MAardMTHBIC I10JIA, Rﬂ = 7

06JIa,Z[aIOT HHAYKTUBHOCTBIO, KOTOPOC HA3BIBACTCA peaKmueHbim

eounuya uzmepernus (Om)
UHOYKMUBHBIM CONPOMUGIeHUeM N 0003HAYACTCS — )

¥, =0-L  eounuya usmepenus (Om)
Ha takom y4acTke 1enu BKJIIOYEHbl UHIYKTUBHbBIE KATYIIKHA PA3IMYHBIX AJIEKTPOTEXHUUECKUX

YCTPOKMCTB (Hanmpumep 0OOMOTKHU MOITIOCOB 3JIEKTPUUYECKUX MAILIHH, 0OMOTKH TPaHC(HOPMATOPOB).

NV O0o03HaYEeHHUE HA CXEME

12



YyacTtku LEIu, ra€ BeIPpa)XCHbI B OCHOBHOM JJICKTPUYCCKHUEC 101, O6J'I3,HaIOT €MKOCTBIO,
KOTOPOC HA3BIBACTCA peaAKmMuU6HbIM EMKOCHHbIM conpomuejleHuem n 0003HavYaeTCs — X
c
1

— eounuya usmepenus (Om)
w-C

Xe =

X,
_| I_ O0o03HaueHNE HA CXEME

Ha Takom yuacTke menu BKJIFOYSHBI KOHJICHCATOPHI, AJIEKTPUYECKUE Kabemu.

OpnnHodazHbIe AIEKTPUIECKHE [IETTH, BKIIOYAIOIINE BHIICIIEPEUNCIICHHBIE ITAPaMETPHI,
HAa3bIBAIOTCS LEMAMH C COCPEIOTOUCHHBIMU MapaMeTpaMu U MO3BOJISIIOT U3YYUTh CBOMCTBA
OTJICNIbHBIX YYaCTKOB IIEIH, 00JaJAI0NTUX CMEULAHHBIMU COCOUHEHUAMU:

3akon Oma 1 1ierne nepeMeHHOro TokKa

Jls neneit nepeMeHHOro TOKa A1l CMeuanHblx coeoureHui B 3aKkoH OMa BBOAUTCS MOHITHE
HOIHO020 conpomuenenus yenu 7 , B KOTOPOM YUUTBIBAIOTCSI BCE BUJIbI COIPOTUBICHUMH.
Z onpeoensemcs uz mpeyoibHUKa CONPOMuGIeHu.

_ I 2 2
anA aNmuero - uuﬂyﬂmue;mﬂ tenu Z - Ra + ZL
uﬂ UL I = —U
. 2 2
: z Ra + ZL
| % COoSQ = Y, = R,
I U z
ey ) U
au Ra Sin ¢ —_L _ ﬁ
U YA
A7 aKMUBHD - EMHOCIMHOO el Z = Rj + Zf
R U
- Ua ) Ue \ a = “
R, X a T Xe
) Ae U R
3 COSQ = —+=—=
1 Uu 2z
. ) U . :
vy singp =—-= e
U Z

13



O aKMUeHo - UHOYKIMUGHO -

eMKoCIHOg ueny 5 >
U, Z=\R +(x,~ )" o x> 7
R, Z=\R +(2.—2,)" om 2>z,
U
I=—
I I 7
1 ¥
Ay
]_[el'II/I C aKTUBHBIM COITPOTHBJICHUEM
i
— =

B npoeoonuke c akmugHvimM conpomueneHuem Koneoanus
moka no ¢paze coenadarom c K0J1e0AHUAMU HANPANCEHUA,

~ Ucemu Ra 4{0:0

m.e.

u,i u
i
Ha BexTopHOU nuarpamme t
. .

nokasbiBaercs copnajaenue [ u U B Buze —— | > U
napajuieJIbHbIX BEKTOPOB.

[lenu ¢ MHOAYKTUBHBIM COPOTUBIICHUEM

/
- Y Toxk 6 yenu ¢ UHOYKMUGHOCHbIO OMCHIAEn Om
0
i yenu 1/4 nepuod £0=90
LIL HaAnpAas>ceHus smou uyenu nepuooa, uiu
~ Ucemu X )i
‘L u,,'
L4 U u
i
t
ALY Ty
Ha BexTopHO# quarpaMMe OoTCTaBaHUE TOKa 90°
OT HaIpPsHKEHUS TOKA3bIBAETCS IO YaCOBOM \4 > | =290
CTpEJIKE:
[{enn mepeMEeHHOro TOKa C EMKOCTHBIM COMPOTUBICHHEM
I Tok 8 yenu ¢ emMKocmvio 6 C80UX USMEHEHUSAX
¢ onepesicaem no ¢haze HanpsdiceHue KOHOeHcamopa Ha
U . 1/4 nepuooa, unu 2 p=q(y’
~ Ucemu X ¢ = ¢

- 14




o u, i,
Ha BexTopHO# nuarpamme P
onepexenue / orTHocutenbHo U / i Y /7<\

IMMOKa3bIBACTCA npomue 4acosoll

\ ~—\
cmpenKu. \)</ wt

Cxembl JJ1g pacyeTa U JaHHbIE lu
cMmotpeTh [Ipunnoxennn 3.

TIpumep 2:
PacuetHo - rpaduueckas padora Ne2

OITPEAEJIEHUE ITAPAMETPOB IIEPEMEHHOI'O TOKA

i, =15 sin [314l + %} OMPELE/IUTB:
HaHo: 1. AmnauTygy TOKa

i, =25 sin [314t _zj JelicTBylolee 3Ha4YeHMe TOKa

6 HauanbHyto ¢asy Toka

Yrnosyto 4actoty
YacToty
MNepuog
MrHoBeHHOe 3HaYeHMe TOKa B Havya/lbHblii MOMEHT BpeMeHMU
Casur no ¢pase mexxay 3a4aHHbIMU TOKaMM
MocTpouTb rpadmK TOKOB U KPYroByto Anarpammy

L ooNOUL R WN

AMIUTATYIHBIC 3HAUYEHUS TOKA [, = Im -sin (a)l +a )

I,=15A I,=25A
2. JleiictBytomue 3Hauenus toka I = —==0.707 -1
A Y. \/E

15
[,=—==0.707-15=10,6 A
b2
25
[, =—==0.707-25=17,7 A
P2
3. Yeon a (nauanvuas gpaza) a, = T _ 90" a, = _T_ -30°
2 6
1. Vrnosas yactora ® (pan/c) w=314 paolc
5. Yacrora f (I'm) 314
6. Ilepnon T (c) f= @ _ =50 I'y
27 2-3]14
1 1

T=-=—=002c
f 50

7. MrHOBEHHO€E 3HaY€HUE TOKA B HAYAJIbHBII MOMEHT BPEMEHU

i, =15 sin [314-0+Z]:15-sinz =15-1=15 A
2 2
8. Cj@m%sﬁﬁ{éﬂa@x@(y %aaﬁﬁﬁwsim[wa%}= 25 -sin “?” =25-(-0,5)=-1254

@ZE_ _f :£+£:2—ﬂ-=1200
2 L6) 2 6 3 s



lNoctpoeHue rpadmka TOKOB

1. Ans nocTpoeHns rpagMKoB TOKOB MOATOTOBMM KOOPAUHATHYH CETKY

n

[

a) OTnoxuTtb Ha ocu T pasHble yrbl,
M3MepsieMbie B pagnaHax ]

—

B) OTNOXUTb No ocK |

v

EYEN &

AMMNJIMTYAHblIe 3HaA4YeHWA TOKOB z
2

2. Ha HauanbHOM aTane NocTPOeHWS rpadukos —154
OTKNaAabIEaloTcA HauanbHele ¢askl, KoTopble OyayT T
ABNATECA HAYANOM NepUoAa CUHYCoMA

HauanbHaa dasa a oTcUWTBIBAETCA NO OCH £ OT Hadana cuHycoudbl A0 Havana KoopAuHaT:
I'Ipu a >0 - Hauano CHUHYCOWAbI CABWraeTCA BNEBO OT HaYana KoopauHaT
I'Ipu a <0 - Hauano CUHYCOWAbl CABWraeTCcA BNPaBo OT Hadyana KoopAWHarT.
iy
25 7

15 -
- @ =2 =90°>0
2

L J

o] H
ST
=
K
[l

|
|
|
|
LS ]
=
[=1
A\
<=

5. Onpeagensem yron casura as Mexay TokaMmu fln i,

Mo pacueTam u Ha rpachuke @ = 120’ 1

6. [NocTpOUM KpyroByto aguarpammy B 3 1/2 1 o 2 P
HayanbHbIA MOMEHT BPEMEHU £ =()

Mo pacyeTam 3Ha4YE€HUA TOKOB B 3TOT \/zs- \./

MOMEHT BpEMEHU j =154 i =-1254.

CTpOI-"IM N0 3TMM 3Ha4YeHWA BCNOMOraTenbHble OKPYXHOCTH. HEDEHOCHM 3Ha4YeHWA TOKOB B COOTBETCTEWK C

WX HauarnsHbiMK (pasamu 7, __7 Ha 3TH OKPYXHOCTU. CTpOMM BEKTOpa TOKOB.
2 76

Yron caeura a3 Ha BEKTOPHOW AWarpaMme Taikcke AOMixeH ObiTe pageH ¢~ 1200

f rz = Iml

25
) fi = Iml /\
\5;




5. Onpegensem yron caenra has Mexay TOKamu ilu i

Mo pacuetam v Ha rpadimke (9 = 120° 1

6. [oCTPOUM KpyroByto Auarpammy B 3 14s : iy = an i

HayanbHbli MOMEHT BPEMEHU r=() . ]

Mo pacyeTam 3HauyeH1s TOKOB B 3TOT \_/z, \0/

MOMEHT BPpeMEHU § =154 i, =-1254.

CTpOWUM Mo 3TUM 3HAYEHNSA BCMOMOraTeNbHbIE OKPYKHOCTU. [epeHOCHM 3HauUeHUS TOKOB B COOTBETCTBUMU C
WX HauambHbIMK dasamn , _ 7, _ 7 Ha 3TH OKPYKHOCTH. CTPOMM BEKTOPa TOKOB.

2 6

Yron cagura a3 Ha BEKTOPHOI auarpamMme TaiKe AoMmKeH ObITe paeH ¢ = 12¢°

Jannsle s pacuera cMoTpeTh B [lpunoxxenun

AaHo:

X, =9 0m
R,1=50m
Xc=150m
R, =3 0Om
U=2008

[Ipumep 3:

PacuetHo - rpaduueckas pabora Ne3

Pacuer Hepa3BETBIEHHBIX LIENEN TIEPEMEHHOTO TOKA

X Rat Raz2
L

~U

Onpepenutsb:

7 - obuiee conpoTuBneHUe Lenw

| - 06WwmMi TOK Lenu

COS @ - KO3PPULMEHT MOLLHOCTH

MafeHWA HaNPAXKEHUA Ha KaXkA0M CONPOTUBAEHUMU
MocTponTb B MaclwTabe BEKTOPHYIO Anarpammy
AKTUBHYIO P, peaKkTMBHYIO Q, NOJIHYIO S MOLLHOCTU Lienu

oukwnNeE

17



1. OITPEZIEJISIEM o61iee conpoTuBieHue uenu Z

Z=\(R,+R,) +(X.—X,F =(5+3) +(15-9)F =10 On

2. OITPEAEJISAEM o6uuii Tok nenu 1

I:g:@_zoA
Z 10

3. OITPEJAEJISIEM k03¢ GUIMEHT MOITHOCTH

R,+R, 5+3
7 10  Ho rabume Bpaauca onpenensiem yron ¢=36°

Cos @ =

4. OITPEAEJIAEM naaenus HanpspKEHUS! HA COMPOTUBICHUSAX

U,=I-R,=20-5=100B u o v u o
U,,=1'R,,=20-3=60 B Vo |\ e\ me
U,=1-X,=20-9=180 B T I_l’
U.=1-X,=20-15=300B * y

ONUC

5. [IOCTPOUMM BeKTOpHYIO AMarpaMmy TOKa M HalpsHKEHUH U TOKaKEM MPaBUIIbHOCTD
IIPOU3BEIECHHBIX PACUETOB

ITocTponM BEKTOPHYIO JuarpaMmy ¢ IOMOIIbK BEKTOPHOTO CIIOKEHHS HAlJICHHBIX 3HAUYEHUN
MaJICHUI HaIIPSIKEHUN: l_j = - -

U,+U, +U.+U,,

Bvibupaem  macumad

0151 MOKA U HANPAICEeHUU U 1 =100B U 5 =608
=54/ = I=4cu U,=180B U_.=300B
M, =508/ = U,=2cu U=200B 1=20A
U,=12cm
U,=3,6cm
UC=6CM

U=4cm

18



2. B anekTpHYecKkoi cXxeme NepebIM NO CHETY CTOMT peakTUBHOE HHAYKTHEHOE
1. OTknagbiBaem ropusonTansiosextop | = 4 Cm CONpOTHBMEHWe XL

- Napenwe Hanpsikenus va vem U

- Ha BekTOpHO#M AMarpaMme BeKTop UL

OTKNafAbIBAETCA OTHOCHTENBHO
BeKTOpa TOKa BECPX (NPOTHE UL
YacOBOW CTPENKH)

U T
X, Rat Xc¢ Ra2 X, | Rat  Xe¢ Raz
I IAIZI—‘

3. B aneKkTpM4ecKoi CXeMe BTOPLIM MO CHETY CTOWT dKTHBHOR 4. B 3nekTpUYeCKO CXeMe TPETLHM NO CYETY CTOWT peaKTHBHOe
conpoTuEneHHe o g EMKOCTHOE CONPOTMBNEHHE 3
- Nagenue Hanpaxennsina vem U4 £ Uat - MageHne HaNpAXEHUA Ha Hem Uc C
Uat
- Ha BekTopHOil gHarpamme BekTop Ua? - Ha BexTopHo# guarpamMme BexTop UC
A orl OTKNaALIBACTCA OTHOCHTENLHO BekTopa
BEKTOpa TOKa napannensHo UL TOKa BHM3 (No YacoBoW cTpenke) UL Ue
- Npu 3T0M NPOKIBOAMTCA BEKTOPHOE CNOMEHHE - Mpw 3TOM NPON3IBOOWTCA BEKTOPHOE CROMEHNE
Uu,+U, Ua] ar UC
) Uaf _— u >
I i ]
X, | Rat | Xc Raz X, Rat | Xc Raz
5. B aNeKTpHY4ECKOM CXeMe YeTBePThIM NO CHETY CTOMT 6. Mocne reoMeTPH4ECKOro CoKeHHA Beex
AKTUEHOE CONPOTHENEHHE 4YeTkipex BeKTopoBs peq Ust
NONHOE HaNPAKEHWE CXEMbI:
« NageHue HANPAMEHWUA HA HeM Uaz = = = = = &
a1 U=U,+U, +U.+U,, Ue
- Ha BekTopHoii guarpamme sextop U2
s o - Ans aToro coegUHAEM Ha4ano camoro
Nepeoro cONPOTMBNEHUA
BeKTOpa ToKa napannenbHo U Ue P < Uy
- Mpu 3TOM NPOM3BOAMTCA BeKTOPHOE CNoXeHHe c camoro epnerosexropa U2 J I =
L
(0], 4HOT 5
Uaz > 1 Uy U, Uy u
1 » .
" 7 X: Raz
X, Rat Xe | Ra2 it EE o | EEN L Usz
Bl |
u Ha p awar 1onp
P uTo:
* @ Uaz ~u U=denw wmw U=200B =36
Yy, Ua U Uaz
LAl i
L
i |
u
'NU' U‘\
UL
B u "
exTop FABMAETCA MNOTEHY 30 (Ust +Us2)
NPAMOYronHOro TpeyronkH1Ka, gy
KaTeTbl KOTOpPOro: I ]
Uec-UL)
(Ua1 +Ua2) { i 1 (Ue-UL)
\.:
_
no  meopeme Hugpazopa sz

U =(U,+U,,)+U.-U,)
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OIIPEJAEJISAEM akTHUBHYIO MOIIHOCTB 3JIEKTPUUECKOM LIETIH:

P=1*-(R,+R,,)=20-(5+3)=3200 Bm

unu

P=U-1-cosep=200-20-0,8 =3200 Bm
OIIPEAEJISAEM peakTUBHYIO MOIIHOCTb 3JEKTPUUYECKON LIEU:

Q=0"-(X,—X,)=20"-(15-9)=2400 BAp

unu

Q=U-1-smnep=200-20-0,6 =2400 BAp

OIPEJEJISAEM mnosiHyt0 MOUTHOCTh 3JIEKTPUUECKOH EMu:

S =P+ 0% =+/3200 +2400> = 4000 BA
uiu
S=U-T=200-20=4000 BA

JanHble mia pacuera cMOTpeTh B [IpuinokeHnn
3.

MeTtoauueckue yka3aHusl K pelieHuIo 3aaauu 4

Pacuer Tpexda3HBIX MEKTPUUSCKUX IICTICH TEPEMEHHOTO TOKA

TeopeTudeckue CBEACHHS: e

B TpexdasHoii cucteme nepeMeHHOro Toka AeWCTBYIOT TPH

9IIC OJIMHAKOBOM YacTOTHI, B3aMMHO CMEIICHHEIE 1O (a3e
1 5

Ha OJIHY TPeTh ( /3)nepI/Ioz[a.

wt

e, =E, sin wt -

2 puc.8
e, =E, sin[a)t ——”j
3

e.=E, sin(a)t—4—ﬂj
3

A
OOMOTKH reHepaTopa MOKHO COSTUHUTE ABYMS CIIOCOOaMH:
«3BE3J0W» U «TPEYTOIBHUKOM).
T o §
o B
CoennnHenre 0OMOTOK reHEpaTopa «3BE310M».
[Ipu coenuHeHNE 0OOMOTOK 3BE3710M KOHIIBI OOMOTOK X, c
YV, Z coequnstoTCs B OHY TOUKY N, HA3bIBAEMYIO H)1€601 $
MOYKOU UNU HEUMPAIbIO 2eHepamopa. 0 .9
B demwipexnposoomoii  cucmeme K  HEUTpanm YeThIpexnpoBoHas

MPUCOETUHAETCA HEUTPAJIbHBIN, WK HYJIEBOU MpoBoj. K

puc.9
20



HayajjlaM OOMOTOK TeHepaTopa MPHCOCAHHIIOTCS TpPH

JINHEMHBIX MPOBO/IA.

HanpsokeHus MexIy HauanaMu ¥ KOHIIaMu (a3, Wi, YTO TO K€, HAPSDKEHUS MEXKTy KaXKIbIM U3
JTUHEHHBIX TTPOBOJIOB M HYJIEBBIM, Ha3bIBAIOTCS (haszubimu HanpsiceHusm 1 0003HadaroTcs Uy, p,
U. unu B obmmem Buze Uy

Hanpsoxenus Mexay HadyajgaMu 0OMOTOK, WIJIH, YTO TO K€,
MEX]1y JTUMHEUHBIMHU TPOBOIAMU, HA3BIBAIOTCS AUHEUHIMU
Hanpsicerusimu 1 06o3Havdarotes Usp, Upe, Uy, MH B 001IEM
Buzae U,

OObiuHO Bce (a3pl OOMOTKH T€HEpaTopa BBIMOJIHSIIOTCS
OJIMHAKOBBIMH, TaK YTO JCUCTBYIOIIME 3HAYEHHUS 31C B azax
paBHbl, T. €. E4=FEp=FEc , HO CIBUHYTBl OTHOCHUTEJIBHO APYr

BekTopHaa auarpamma
TpexdgasHbix 3[C

apyra Ha ¢ = 120°. Ha BekTopHON nauMarpamMMe 3TO
IIOKa3bIBAETCS CIEAYIOIIM 00pa3oM.

Takyto e quarpamMmmy UMeroT (pasHele HanpsokeHus reaeparopa Uy, Ug, U,

CooTHoIIeHNE MCKIY JIMHEUHBIMU U (1)8.3HBIMI/I HalIpsAKCHUAMU IIPU COCIUHCHUHA 0OMOTOK
reHeparopa «3BE30M.

UAB

Bekmop AuHeliHo2o HanpAaxeHuAa paseH pasHocmu
B8EKMOpoB8 coomeemcmeyrouwux d)CBHbIX HCII'IpFIH(EHUlj.

<

J,+(-0,) o BC

c 173+(—l7c) u
p Uc+(—UA) Us

=t
Il

AB ZjA _[_jB

4

(3]

BC B

S
Il
=t

i
Il

Il
&

(@] C
U3 exmopHoil ouazpammul 6UOHO, YMO 8eKMOP JTUHEUHO20

HanpsosiCeHus npu coeouHeruu 0OMomox cenepamopa UCA

«36€3001» OOnbULe 6eKMOPA (PA3HO20 HANPANCEHUSL 4 NER
BeKkTopHaa AnarpamMmma HanpsoKeHU

U.'{ = \/gUr/J

CoenuHeHne 0OMOTOK FeHepaTopa «TPEeyroJIbHUKOM.

[Ipu coenuHeHMUM OOMOTOK Tpex(da3HOTrO TeHepaTopa

TPEYroJbHUKOM KOHEIl MepBOi OOMOTKM X COeAMHSETCS C Z A
HAyaJioM BTOpOM 0OMOTKHM B, KOHel BTOpOH OOMOTKH Y 1 o6MOTKa
COEIMHSAETCS C HayaJoM TpeTbel oOMoTkM C M KOHeI| 3 obMoTKa
TpeTbeil 0OMOTKM Z ¢ HayasnoM mnepBoil A. Tpu JTUHEHHBIX
IIPOBOAA, UAYIIMX K IPUEMHHUKAM 3HEPTUH, IPUCOEIUHAIOTCS c X
K Hauanam ¢a3z 4, Bu C. LMV
Y B
2 obmotka

21



HpI/I TaKOM COCINMHCHNU 00OMOTOK qba3Hbl€ HANPANCEHUS NARHRKI MUHOTIHRIM

A
A I 3 A ’
Uspp=Uy
Upc = Up U.'! = Ur}i U
AB | Uca

Uca = Uc

c A J ’ B

B I 3
Usc
A J L J . c

Cxema coeiluHeHnA 0ObMoOTOK

Coe/IMHEHNE TeHepaTopa i MPUEMHNKA SHEPTHH «3Be3/10k  TPEX(Pa3HOro reHepatopa TpeyronkHukom

IIpu TaKOM COCAMHCHUU CUCTCMA MOKCT OBITE

1. YeTbIpexnpOBOIHON — UCIOJIB3YETCS IIPU OCBETUTENIBHON HAarpy3Ke
2. TpexnpoBOJHOM — HCHOJB3YETCS HpPU CUIOBOW Harpyske (T.e. MpH MOAKIIOYCHUU
AIIEKTPO/IBUraTeNIe )

UYeThIpeXmpoBOIHAS CHCTEMA TPeX(Pa3zHOTO TOKA.

Eciu (ha3able 0OMOTKH reHepaTopa WK MOTPEOUTENs COSIUHUTH TaK, YTOOBI KOHITBI 0OMOTOK
OBLIIM COEMHEHBI B OJHY OOIIYI0 TOUKY, a Hayana 0OMOTOK MPUCOEINHEHBI K TUHEHHBIM
MPOBOJAM, TO TAKOE COSMHEHHNE HA3BIBAETCS COSAMHEHUEM 3BE3/10i U 0003HAYAETCS YCIOBHBIM
3HakoM Y. Ha pucynke oOMOTKH reHepaTopa 1 MoTpeOuTeNs coequHeHbl 38e310i. Touku, B
KOTOPBIX COETUHEHBI KOHIIBI (ha3HBIX 0OMOTOK TeHepaTopa WK MOTPeOUTENs, HA3bIBAIOTCS
COOTBETCTBEHHO HYJIEBbIMH ToukamMu reneparopa (0) u morpeduresns (0').

O6e Touku 0 u (' coequHEHBI MPOBOJIOM, KOTOPBI HA3BIBACTCS H)JI€GbIM, U HEUMPALIbHbIM
nposooom. OcCTallbHBIE TpU TMPOBOAA Tpex(a3HOW CHCTEMBI, HAYIIHE OT TeHepatopa K
NOTPEOUTENIO, HA3BIBAIOTCS JUHEUHbIMU nposodamu. Takum o0pa3oM, T€HepaTop COEIWHEH C
noTpeduTeneM YeThipbMs MpoBoAaMu. [l0ATOMY 3Ta cCHUCTeMa HA3BIBACTCS Uemblpexnpos8oOHOul
cucmemoul mpexgaznozo moxa.

BekmopHas duazpamma
JuHetHbIX U (hasHbIX Hanpsxesud,
NUHelUHbIX MoKo8 0N coedUHerus

“3gezdoll”

Tpexq)aauaﬂ YeTbIpeXnpoBogHada cUCcTeMa NepeMeHHOro Toka

Tok, npoTtekaronyii o ¢a3zHoi 0OMOTKE reHepaTopa WK MOTpeduTeNs, Ha3bIBaeTCa pasHbim
mokom 1 0003Hadaercss B obumieM Buae Iy Tok, MpoTeKaromuii MO JMHEHHOMY IIPOBOAY,
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Ha3bIBACTCS JIUHEUHbIM mokomM W o0Oo3Hauvaercs B obOmem Buzae [, [lo HymeBomy mpoBoay

IPOTEKAET TOK, PaBHBINA 2eomempuieckou cymme mpex moKos: IO =1 41 IB + IC .

[Ipu coeqnHeHnH 3B€3101 JUHEHHBIA TOK paBeH ha3HOMY TOKY I 7= Iqb

Hampspkenus, uaMepeHHble MeXy HadanaMu (a3 reHepatopa (WiIu MOTPEOUTENsT) U HYJIeBOU
TOYKOU (MJTM HYJIEBBIM TPOBOJIOM), HA3bIBAIOTCS (Pa3HBIMH HAMPsDKCHUSMU U 0003Hauarores Uy,
Ug, U. mim B obmiem Buge Uy,

Hanpsoxenus, namepeHabie Mexay Hadanamu 1ByX ¢a3: A u B, Bu C, C u A — reneparopa
WM TOTPEOUTENs, Ha3bIBAIOTCS TUHEHHBIMU HANPsKEHUSIMU U 0003Hauatotess Uap, Use, Ucy nn

B oOmem Buae U,. [lpu atom U L= \/3 U b

Omnpenenenne (Ha3HBIX TOKOB IPUEMHUKOB, TPOU3BOJIUTCS TaK JKe, KaK U B OJHO(A3HBIX IETISIX
NEPEMEHHOTO TOKa!

VYrael  caBura  TOKOB — OTHOCHTENBHO — (pa3HBIX
HANPSDKEHUH OMPENeTsoTes U3 HopMyIr:

r T T,
_ A _'B _C
COS¢A = — COS¢,B = — COS(/,C =

ZA ZB ZC

Heticmsyrowee 3nauenue moxka 6 HeUmpaibHOM NPOBOOe
MOJNCHO Oonpedeums MoAbKO ¢ NOMOUWbIO 6eKMOPHOU
OUAZPAMMDbL NPU 2OMEMPULECKOM CLONHCEHUU BEKMOPO8
JIUHEUHbIX (hazHbiX) MOKO8:

—

%=L+E+L

CoenuHeHue reHepaTopa 1 MIPUEMHHUKA SHEPTUN «TPEYTOIbHUKOM.

TNuHeiHsIA nposoadaskl A

leHepaTo Harpyaka
pAIREN/, \a

Kpome coenuuenus 3Be310U, reHEpaTopHl,
TpancopMaTopbl, JBUTATENId U JAPYTUE
notpedburenu TpexdazHOro TOKa MOTYT
BKJIIOYATHCA «TPEYTOIbHUKOMY. ¢ B

Coeounenue mpeyeonbHUKOM»
BBITIOJIHSIETCSI  TakKuM  o0pa3oM, dTOOBI
KoHell (a3bl 4 ObUT COEAMHEH C. HavyajioM TuHeliHbIA nposoA daskl C

B JuHeiiHeIiA nposog dasel B

da3el B, koHenm da3el B coeauHEH C
Cxema ekfroYeHUs 2eHepamopa U Hagpy3Ku

HadanmoM ¢aser C u komen (Qaser C “mpeyaonbHuKoM"

COEIIMHEH C HavaJoM (a3bl A.

K MecTaM COEIMHEHUS ¢ba3
NPUCOETUHSIIOT JTUHEHHBIE IPOBOA.

Ecnu 0OMOTKHM reHepaTopa COEAMHEHBI TPEYroJIbHUKOM, TO JMHEHHOE HAIPSDKEHUE CO3/1aeT
Kaxnas (asnas oOMoTKa.
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VY motpeburens, COEAUHEHHOTO TPEYrOJbHUKOM, JIMHEHHOE HAmpsyKEeHHE MOJKIIoYaeTcs K
3akuMaM (ha3Horo compoTuBieHus. CleaoBaTenbHO, IPU COSAMHEHUU TPEYTOJBHUKOM (a3zHoe

HaINpsHKEHUE PABHO JIMHEMHOMY HANPSHKEHUIO: U P Uqb. N mo cxeme uayr JMHEHHBIE U

(da3HbIE TOKU.
Mpu coeaNHEHUM «TPEYrONbHUKOM»

(hasHoe HanpsHkeHUe PaBHO NIUHENHOMY UR=il]

3asucumocmv mexcoy gasHviMU U TUHEUHbIMU a ¢
HanpsKeHuIo:

moxamu IPUA COEAUHECHUU TPEYTOJIbHUKOM:
IA IB IC JInHenHbIe TOKU

— ]
Il

A IAB - ICA

= I::> IAB IBC ICA ®asHble TOKK

Ly=1he =1 [
_I' __I> | TeHeparop = Harpyska
C~ 4 BC I I A I
. o c4 AB Gl ¢
Jlunetnwvie moKu pPAaeHbl ceomempuiecKkou / \ / \4

pasnocmu qbaBHblx MOKO8.

[Ipu cuMMeTpuuHO Harpy3ke (asHble TOKHU
OJIMHAKOBBI TIO0 BEIUYMHE W CIABUHYTHI OJUH
OoTHOcUTeNnbHO Japyroro Ha 120°. IlpousBoas
BBIYMTAHUE  BEKTOPOB  (pa3HBIX  TOKOB  COTJIACHO

MMOJIYYCHHBIM YpaBHCHHAM, ITIOJIy4acM JIMHEWHBIE TOKH.

N3 BekTOpHOM quarpaMMbl BUIHO, YTO MIPU COCIMHEHUU «TPEYTOIbHUKOMY JIMHEHHBIA TOK

Goubme asHoro Toka B /3 pas: I,= \/§ Iqb

MormuHocTH Tpex(a3HOro NepeMeHHOro Toka

[Ipun paBHOMEpHOU Harpy3ke MOIIHOCTH, MOTpediseMas
OT Tpex(a3zHOW CEeTH, HE3aBHUCUMO OT CIOco0a BKIIFOUCHHS
Harpy3Ku, BeIpaxkaeTcs ciaeayromiei popmymoii:

P=3 I,U,cose akTuBHas MOIIHOCTh TpeX(a3HOro
TOKa IIpHu COCAUMHCHUU 3B632101>'I H TPCYTrOJIbHUKOM

P=43 I U, sin@ peakTHBHas MOIIHOCTH Tpex(}a3zHOTO
TOKa TIPU COEIMHEHHH 3BE3/101 U TPEYTrOJIbHUKOM

S=+31,U, nonnas MOmHOCTE TIPH COEIAMHEHHH

BekmopHas duazpamma

JUHelHbIX U ¢hasHbiX MOKOE
MPUMEHSIOT  CICIHAIbHBIE  W3MEPUTEIbHBIE  MPUOOPHI, dns coeduHeHus "mpey20nbHUKOM"

HAa3bIBACMBIC BAaTTMECTpPAMU.

3BE3I0H H TPCYIrOJIbHUKOM I[J'I}I HU3MCPCHUA MOMIHOCTH
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IIpumep 4:

Pacuer Tpexda3HbIX SIEKTPUUECKUX LIeTIel TEPEMEHHOT0 TOKa

PacuerHo - rpaduueckas pabora Ned

A 2\
—®

B

C'

Raz I Raz l'\'.li'GJB
X.:,-rxcz TXCJ

(A9

.Q

1. Pacuer TpeX(I)aSHLIX QJICKTPHUUICCKUX ueneﬁ, COCAUHCHHBIX «TPCYT'OJIbHUKOMM»:

Rat X L
Rat X L
Rat X L

Jano: B TpexdazHyto cucteMy BKIIOUYEHA:

a) CUMMCTPUYHAA aKTUBHO-MHAYKTHBHAA Harpys3ka —

Onpenenuth : MOKa3aHUS BCEX MPUOOPOB, BKIFOUEHHBIX B CXEMY U TOCTPOUTH BEKTOPHBIE
nrarpaMmbl Harpy3ok eciu U1=220 B

Pewienue:

o

R=R,=R,=R.=100m
X,=X,=X,=X,=80m

1) Onpenensiem cxemy coenHeHHUsT Harpy30k: CummerpudHas Harpy3ka Ral — XL coenunena B

(TPCYTrOJIbHUKY
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— BOJIBTMETP 1 - oOmmmii 1St BCeid ey, BKIIIOYSH MEXTy IMHEHHBIMH MTpoBoJamMu A 1 B:

U, =U,=220 B

- ammepMeTp | W3MepseT TMHEHHBINA TOK M HArPY3KH, COEAUHEHHOM B «TPEYTOIBHHUK:

Al - IJll

- ammepMerp 2 u3MepsieT (pa3HbIif TOK ISk HArPY3KH, COEAWHEHHOU B «TPEYTOIBHUKY:
Az = I(j)Z

I[Ipu coeTMHEHNH TeHEPATOpPa U HATPY3KH «TPEYTONBHUKOM». b

Pacuer nuHeitHOTO U (ha3HOTO HAMPSHKECHUH HETTH: U.q = Uqb =220 B

Pacuer nuHEeHHBIX U (ha3HBIX TOKOB IIETIH: Iﬂ =+3- Iqb
Uqb
Tok kaxmoit assl onpeaensercs mo 3akony Oma: [ b=
Zd)
U 220
=—L=""=174

I =
Tox ghaszvr A » Z,, 128

Z, =R+ X2 =10° +8> =164 =12,8 Ou
Tox ghazer B quB 12,8

Z,, =R+ X =vJ10° +8° =164 =12,8 Om

I, =—=—=17 A4
Tox ghazvr C @C Zfl) 12.8

C
Z, =R, + X2 =10* +8% =164 =128 Ou

OrnpenernsieM TUHEWHBINA TOK IS KAk I0U (ha3bl:

I,=+v31,=+3-17=29,4 4
[,=+31,=+317=294 4

[e=v3-1,.=+317=29,4 4
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HaueptuMm B MaciiTabe BEKTOPHYIO TUArpaMMy

40 B

M, = 0 U,=U,=55cmu
lem

MIZS—A I =59cm, 147:3,40/14
lem

[TocTpoenre HauMHAEM ¢ BEKTOPOB HANPsHKEHUM, pacmnosiaras ux noa yriiom 120 rpagycoB apyr
OTHOCHUTEJIBHO JIpyTa.

OtknanpiBaeM ¢asHble TOKU. J{Jist 3TOTO onpeaensieM yriibl CIBUTOB (Pa3HBIX TOKOB OTHOCHUTEIIBHO
(a3HbIX HATIPSKEHUH:

R, 10 0 U
cosp,=—9L=—"=078 = =38 A
paza A Ya=7 T128 ¢ 15
R 1
pazaB  cosp, = — _10 =078 = =38
Z, 128
R 10
aza C cosp.=—4L=—"=0,78 = ¢@=38
Z. 128
T.K. Harpys3ka B «TPCYTrOJbHHKEC) 1 oA = 3,4 cMm,
aKTMBHO — WHAYKTUBHAs,  TO
OTKJaAbIBaeM (pa3HbIE TOKH TOJ 1 B = 3’4 M,
JTaMH, COOTBETCTBYIOLUIMMHU _
z:m( . y 1,0 =34cm
noit  (aze B CTOpOHY
OTCTaBaHMS oT (a3HbIX
HaIpsHKEHUN (mo  yacoBoii
CTpeJIKe)

OrnpenensieM TMHEHHBIE TOKHU:

TCA + (_ TBC)

Ie=1Ie,—Ipe

~
OnpezensieM JTUHEHHBIE TOKH 10 BEKTOPHON :
JMarpaMMme ¢ TIOMOMIBIO JIMHENKH: |I 5 s
L}
L ]
L}
L
'

I =1,=1,=1.=59cu-54~29,4 4




2. Pacuer Tpex}a3HbIX AIEKTPHUECKUX ETIeH, COeTMHEHHBIX «3BE310M»:

Hano: B TpexdasHyro cuctemy BKIIOUYCHA: A °
a) HECUMMETpPUYHAs! aKTUBHO - EMKOCTHas

HarpysKa: R, =100m "
X;=2 Om
X =4 Om C
Xo=6 Om

o) A *

Onpenenuth : mMoKa3zaHUs BCEX MPUOOPOB,
BKJIIOYEHHBIX B CXEMY U IMOCTPOUTH BEKTOPHbBIE @3
JnuarpaMmbl Harpy3ok eciu U1=220 B Raz Raz | |Raz

Pemrenue: XC1—|_ ) P TXC3

1) Onpenensiem cxemMy COeTMHEHUS HATPY30K: @

Hecummerpuunas Harpyska Ra2 - Xc coenqunena
B «3BE3/1y» C HYJIEBBIM IIPOBOJOM

2) OmnpenenseM IEKTPUUYECKUE TAPAMETPhI, U3MEPSAEMbIE BKIFOUEHHBIMU B LI€TIb IPUOOPAMHU.
—Boabt™erp U, - o6umii 1u1st Beel 1ienu, BKITIOUEH MEKILY JTMHEHHBIMU TIpoBoaMu A u B:

U, =U,=220 B

- BOHLTMeTpU 2 BKJIIOYEH MEX]y TUHEHHBIM IpoBoioM C U HyneBbIM poBoaoM 0, Harpy3Ku
COeIMHEHHOM «3Be3non»: U, =U ,,

- Ammiepmetpsl 4;, 4, As} , 13MepstoT (azubie Toku pa3 A,B,C Harpy3ku, coeTMHEHHOM
«3BE3N0N:

A3 =Iqu
A4 =Iqu
Aszlqch

— AMriepmerp

V

4 U3MEpPSAET HYJEBOM TOK HArPy3KH, COCIMHEHHOM «3BE3/10M»: A6 = IO

Pacuer e coefIMHEHHOU «3BE300UY:

U,=3U,

J

[Tpu coenvHEeHNHU TeHepaTopa U Harpy3KHu «3BE30M»:

Pacuyer nuneiHOro U (pa3HOr0 HANPSIKEHUH LIEnu:
- O61ee MUHEHOE HaNpsKEHNE 1IeTH

. P t Un=220B
- ®a3Hoe HanpsHKEHHE:

U, = Un - 220 =127B
V343
Pacuer MUHEHHBIX U (a3HBIX TOKOB ICIH I — I
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[Ipu coenrHeHnU reHepaTopa U Harpy3KHu «3Be3/10i1» JIMHEHHBIN TOK paBeH (pa3HOMY TOKY:

U
Tok kax10# dassl onpeznensiercs no 3akony Oma: 1, = Z—qb
¢
U 127
Toxk d)a3blA I7A:I¢)A :Z_Z:H)—2:1295A Zd)A :\/Ra22+XC12 :\/102+22 :*\[104:10,2 OM
Toxpam By _y _Us 1T 18y Zy=\Rh+ XS =\10°+4* =V116=108 Ox
! Z,, 108
B ’

Tox ¢pazer C

poor =Y 127 oes 40 Zye=RL+ XS =V10°+6° =136 =117 On

aC @C
Z,e 117

—

Tox B HyI€BOM IIPOBOJE PaBEH: Io = _fA + _fB + TC

Jliist onpeiesieHus Toka O B HyJIEBOM IIPOBOJIE HAYEPTHM B MAacIITabe BEKTOPHYIO AUATPAMMY:

40 B
M, = 0 = Uqb=3,20ﬂ4; U,=55cm
lem )
3A
M = — I :4,2CM,
" lem ¥
I¢B:4CM, I¢C=3,6CM

U

- [TocTpoenune HaunHaeM ¢ BEKTOPOB (pa3HBIX HAMPSKEHUM ¢ pacmonarast ux mox yriom 120°
JIpYT OTHOCUTENBHO Ipyra: U, =3,2cm =127 B

S -Us
Haxonum nuHelnble HanpsDkeHUs. ] Kak pasHOCTh 2X o
COOTBETCTBYIONIUX (Da3HBIX HAMPSKEHMUIA: %
s s o o (o Une Ua
U,;,=U,-U,=U,+\-Uy,4
Uy =U,—U. =0, +(-0.) Usc
~ ~ . ~ ~ >
UCA: C_UA:UC+(_UA) Uc /,
7 -Uc
Us

IIo BeKTOpHOM IUarpaMMe Ioay4aeTcs: |

-Ual Uca

U,=55cu=220 B |

OTKJIa,Z[BIBaCM (I)aSHBIC TOKH.

JU1st 3TOTO OTpe/ielisieM YITIbl CIBUTOB (Pa3HBIX TOKOB OTHOCHTEIBHO (ha3HBIX HANpPSKEHUI:
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— % _059= =53
0.2

cosQ, =

paza A oz, 10, 1,,=42cm,

dasaB S0P = 1;”2 =%=0,55:> p=56" I, =4cm,
B 8

1 oc = 3,6cm

daza C g =Ra2=i=0,51:> =59°
G RTE v

T.K. Harpy3ka B «3B€31€» aKTUBHO — EMKOCTHasl, TO OTKJIaAbIBAa€M (baBHBIe TOKHU IO yTJIaMU,

COOTBETCTBYIOIINMH KaXKA0H (haze B CTOPOHY onepedicenus ghaznvix HanpsadjceHuii (IPOTUB YaCOBOH
CTpEJIKN)

TOK B Hy'J'IeBOM HpOBOI[e paBeH FeOMeTqueCKOﬁ CYMMG TpeX (baSHLIX TOKOB:
L=1,+1,+1.

IIo auarpaMme ¢ IOMOIIBIO JIMHEUKHU OIpeaAcIaCM:

I,=08cm [,=08cm-34=2,4 4
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Meronuyeckue yka3aHus K pelICHHIO 3a1a4u 7
[Ipaktuueckas pabora Ne 7
N3mepenue 21eKTpUYecKrux napaMmeTpoB e ¢ MoI00pOM U3MEPUTEIBHBIX TPUOOPOB,
00eCIeynBaOIINX HAUMEHBIITYIO TOTPEITHOCTb.

[enb paboTel: OnpenenuTsh u BRIOPATh HEOOXOAMMBIX JIJISI H3MEPEHUS MICKTPUICCKUX
napaMeTpoOB B IIETH U3MEPHUTENIBHBIX PUOOPOB. PaccunTarh Kilacc TOUHOCTH mprbopa,
a0COTIOTHYIO Y OTHOCUTEIILHYIO TIOTPEITHOCTH H3MEPEHUs. BKIIIOUNTH H3MEPUTETbHBIC TIPUOOPHI
B DJICKTPUYECKYIO IICTIb.

Jlnist u3MepeHust 3JIEKTPUUECKUX TapaMeTpoB B LIENH HEOOXOAUMO BKIIIOUUTh
U3MepUTENbHBIC TPUOOpPHL. [l u3MepeHus Toka B Kakoi- JIN0O y4acTKe JIEKTPHUECKON IeTH
amIrepMeTp HaJo BKIKOYUTh TaK , YTOOBI H3MEPSIEMBbII TOK IPOXOAUT uepe3 Hero. CienoBaTeabHO
, AMIIEPMETP BKJIIOYACTCS NOC1€006AMmMeNIbHO C TEM CONPOTUBIEHUEM ,TOK B KOTOPOM
HE00X0AUMO U3MEPUTH

Ry
[ ]

BOJII)TMeTp BKIIIOYAIOT RnapajjieylbiHo TOMY COIIPOTHUBJIICHUIO, HAIPSKCHUC Ha KOTOPOM
HeO6XO,I[I/IMO HU3MCPUTD

R;
]

Jis u3MepeHus MOIHOCTH B LEMSAX IOCTOSHHOTO TOKa
UCTIONB3YIOT BATTMETP DJIEKTPOAMHAMUYECKON CHCTEMBI.
Henoasmwxkuyto  (aMnepMeTpoByr0) OOMOTKY BaTTMeTpa
BKIIIOYAIOT B  IEMb  MOCJEIOBATENbHO,  IOABIKHYIO
(BOJIBTMETPOBYIO) —TapajlIeIbHO MOTPEOUTEITIO.

B cooTBercTBUM ¢ 3TMM Ha JMILEBYIO MaHEIb BaTTMETpa
BBIBEJICHBI YETHIPE 3a)KMMa, JIBA M3 KOTOPBIX 0003HAYAIOT
cumMBoiioM —* I  (TOKOBBIE 3aKHUMBI), a JABa JPYTUX—
cumBosioM —*U (3axuMbl HampspkeHus). J[Ba 3axuma
MOMEUEHBI 3BE3JJ0YKAMHU * Ha3bIBAIOT T€HEPATOPHBIMHU.

Cxema BKIIIOUCHHUS BATTMETpa

PaCCMOTpI/IM PCIICHUC TUITIOBOTO IIPUMEPA

[lenp mEepeMEHHOro0 TOKAa CO CMEIIAHHBIM COEAUHEHMEM PE3UCTOPOB COCTOUT M3 YETBIPEX
pesuctopoB. B anexkTpuueckoii nemnu uepes pesuctop R 4 npoxoaut Tox I 4= 1,3 A,
a Ha pe3ucrope R ; manaet Hanpsokenne U ;=113 B.

Jlns u3aMepeHust HanpsDKEHHUsT Ha 3aJJaHHOM PEe3HCTOpe, TOKa B 3aJJaHHOM pe3ucTope U obiei
MOITHOCTH BCEH LENH HEOOXOIMMO B AJIEKTPHUECKYIO CXEMY BKIIOUUTH BOJILTMETP, aMIIEPMETP U
BaTTMeTp. HauepTuTh aieKTpUUecKylo Lenb ¢ HU3MepHUTelabHbIMH INpuOopamu. [lomoOpare mo
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TabMiaM BOJBTMETP U aMIepMeTp HJs HW3MEpPEHHUs 3aJaHHBIX [apamMeTpoB  IIeMH,
o0ecrevynBaroIyl0 HAUMEHBIIYIO IOTPEITHOCTA | MOJCUYNUTATh 3TY MOTPEIIHOCTE!
R;
R 2 R3 .Rq.
o
Taomuna Ne 1 Knacc mounocmu u eepxnuii npeoen uzmepeHus amnepmempos
Ne | Knacc Bepxnuii No Knacce Bepxnuii Ne Knacce Bepxnuii
mounoc | npeoern mouHocmu | npeoein mouyHocm | npeoen
mu 'y % usmepeHusl, Y % usmepenus A uy % usmepenus, A
A
1 1,5 1 7 1,5 5 13 1,5 20
2 2,5 1 8 4,0 5 14 1,0 20
3 2,5 2 9 1,0 10 15 1,5 25
4 1,0 2 10 2,5 10 16 2,5 25
5 1,5 3 11 2,5 15 17 1,0 30
6 2,5 3 12 4,0 15 18 4,0 30
Tadoauua Ne 2 Knacc mounocmu u gepxnuit npeden uzmepenus 601bmmempos
Ne | Knacc Bepxnuul Ne Knacc Bepxnuu Ne Knacc Bepxnuu
MOYHOC —phpeoen moyHocmu | npeoei moyHocm [npedei
muy%  uzmepenus B y % usmepeHnus B uy% usmepenus, B
1 1,5 0,5 8 1,5 10 15 1,5 50
2 2,5 1,5 9 2,5 250 16 2,5 70
3 2,5 1,0 10 4,0 300 17 4,0 75
4 2,5 2,0 11 2,5 10 18 1,5 100
5 4,0 2,0 12 1,5 15 19 1,5 300
6 2,5 3,0 13 2,5 30 20 2,5 500
7 4,0 5,0 4,0 30

Tak kak HCO6XOJII/IMO HU3MCPUTH TOK B YCTBEPTOM PE3UCTOPEC TO aMIICPMETP BKIIHOYACM
MOCJICI0OBATCIIBHO C YETBCPTHIM PE3UCTOPOM

o

R;

0
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Jl1st u3MepeHus HallpshKEHUs Ha BTOPOM PE3UCTOPE BOJIBTMETP BKIIKOYAEM I1apAILIIEIIBHO
eMy.
R

o—[ 1

R«

I[J'ISI HU3MCPCHUA MOITHOCTH BHGKTpH‘IeCKOﬁ LI BKJIIOYaEM BATTMCTP

o

YTo0b! IpaBUIBLHO BHIOpATh ammnepMeTp it usmepenus toka I 4 = 1,3 A, nonb3yemcs
tabmuuen Ne 1 mo npaBuiy I o, =1 4 Jlyumie Bcex noaxoanuts amnepmerp ¢ I oy =2 A n
kjaccoM ToyHoctd Yy = 1,0 % ( B Tabnuue amnepmerp ctouT Ned)

Knacc TounocTu nmpubopa 4rciaeHo paBeH NpUBeIEHHON MOrpeIHOCTH Mprudopa

y= 4 100% > TA€ A oy —HOMMHAIIbHAS BEIMUMHA IPUOOpa (BEpXHUH MpeJel ero

HOM

U3MEpPEHUs)
W3 BeIme npuBen€HHON GOPMYITBI HaX0AUM a0COTOTHYIO TIOTPEITHOCTD U3MEPEHUS
_ }/ ) AuaM _ 1'0%. ZA

= =0,02A
100% 100%
OmnpenensieM OTHOCUTENbHYIO OTPEIIHOCTh U3MEpPEHUs 1o popmyie:

o= &100% = 0,024 100% = 1,54%
A 1.3A

1

UToOB! TPaBUIBLHO BHIOPATH BOJILTMETP B Tabmuiie Ne 2 1yist u3MepeHust HallpsHKeHUs Ha
BTOpOM pesuctope U ; =113 B. npumensem To ke yciaoBue, a uMeHHO Ugyoy = U,

Jlyumie Bcex moaxoauth BobT™MeTp B Ta0muie Ne 9 ¢ U gou = 250 B u xitaccoM TOUHOCTH Y =
5%.

AHAJIOTUYHO ONPEENsiEM NOTPEMIHOCTHA U3MEPEHUS

p =V A _ 2:5%-2508

AOcCoIOTHAsT TTOTPENTHOCTD NMPY U3MEPEHUH HAMPSIKEHUS = =6,25B
OmnpenensieM OTHOCHTEIHHYIO TIOTPEITHOCTh U3MEPEHUS 110 100% 100%

AA 6,25B
bopmyrne 100% = 5,53%

0 =——-100% =
113B

1
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MeToauueckue yKka3aHus K pELICHHIO 3a1a4u 8
[TPAKTUYECKAS PABOTA Ne.8
KoMmneHcanus peakTHBHON MOLTHOCTH B IPOMBIIIIIEHHOM MPOU3BO/ICTBE

Lenp paboTel: KomneHcnpoBaTh peakKTUBHYIO MOIIIHOCTD 3JICKTPOYCTAHOBKH C MTOMOIIIBIO
KOMIIEHCUPYIOIIUX YCTPOUCTB. [loKa3aTh, 4TO MPaBUIbHO NOJOOPaHHBIE U YCTAaHOBICHHbIE
KOHJICHCAaTOPHBIE OaTapen CHIKAIOT 3aTPaThl MIPH HKCILUTYaTaIluH 3JIEKTPOOOOPYIOBAHUS IPEATPUSTHS.

3A/IAYA Ne 1

[Ipeanpusitiie moTpedIseT aKTUBHYIO MOITHOCTE P ; =1550 kBm nipu K03 HUIIMEHTE MOITHOCTH
cos ¢ ;1 =0,72.

DHeprocucTema Mpeanucana yMeHbIIUTh TOTPEOIIeMYyI0 peaKTUBHYIO MOIIHOCTD 10 O 3 =450 kéap.

Onpedenums.

1. Heob6xommmMyr0 MOITHOCTH KOHICHCATOPHOI OaTapen u BBIOpATh €€ THIT,

2. TpaHchopMaTOpHYIO MOIIIHOCTh U KOG (GUIIMECHT HArPY3KH B ABYX CIy4YasX:
a) 10 YCTaHOBKH OaTtapew; 0) mociie yCTaHOBKHU OaTapew.

3. BriOpare Tun tpanchopmaropa. HomunansHoe Hanpsbkenue ceta 10 kB.
a) 10 YCTaHOBKH Oatapen; 0) Mmociie yCTaHOBKU Oartapen

PEINIEHUAE.

1. HeobOxonmmas TpancopmaTopHasi MOIIIHOCTB 10 YCTAHOBKM OaTrapen KOHJIEHCATOPOB.
P, 1
Sy =— =ﬂ=2153;<BA
cosp, 0.72
I[To Tabnuue Ne 2 BbIOMpaeM Tpanchopmarop 1o ycnoButo S p; < S7p;, TO €CTh BbIOMpaeM TpaHcpopMaTop
turia TM 2500/10 ¢ HOMAHAIBLHOW MOIIHOCTBIO S7p; =2500 kBA,

rae kodpbunuent Harpy3ku kg =S p;/ Srp; = 2153 /2500=0,88.

2. PeakTuBHAast MOIIIHOCTh MPEANPUATHUS
Qi=Sp;sin@;=2153-0.693 = 1492 keap.

. . 2
3necsk sin ¢ ; = 0.693 naxoaum no tabnuie Bpanuca, 3uas cos ¢ ;, win sin ¢ ;=~/1 —cos @,

3. HeoOxoaumasi MOITHOCTh KOHACHCATOPHOM OaTapeu AJisi KOMIIEHCAIIMHA PEAKTUBHOM MOIIIHOCTH
Qucxk =Q;— Qo= 1492 —450 = 1042 xeap
[To Tabnuiie Ne 3 BbIOMpaeM KOMITIEKTHBIE KOHJCHCATOPHBIE YCTAHOBKH THIIA
VK-0,38-540H mouiHOCTEIO 540 K6ap B KOIUUECTBE 2 uim.
OO01mmas peakTHBHAs MOITHOCTh KOHJICHCATOPHOM OaTapen COCTaBUT
Q=2 540 = 1080 keap, 9T0 61HM3KO K HEOOX0UMOM MOoIIHOCTH 042 Keap.

4. He ckoMIeHCHpOBaHHAsI PEAKTUBHASI MOLITHOCTH MIPEAPHUSTHSL.
Q:=0,—-006=1492—-1080= 412 keap.

5. HCO6XOI[I/IM3.5[ TpaHC(I)OpMaTOpHaH MOIITHOCTHB ITOCJIC YCTaHOBKI/I KOHI[eHcaTOpHOﬁ GaTapeI/I cocCTaBuUT
S, =[P} +07 =/1550" + 412 = 1604xBA

[To Tabmuiie Ne 2 BHOBB BBIOMpaeM TpaHCHOPMATOP MO YCIOBUIO S pr < S7p2

[IpuanMaeMm k yctaHoBke ojuH Tpanchopmarop TM-1600 kBA mournocThio 1600 kBA
KO3 HUIIMEHT HArPYy3KH COCTaBUT k =S 7p 2/ S 1p2=1604 /1600 = 1.
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TakuM 00pa3oM, KOMIIGHCAIIMS PEAKTHBHOW MOIIHOCTH TO3BOJMJIA 3HAYUTEIHHO YMEHBIIUTh
YCTaHOBJIEHHYIO TPaHC(HOPMATOPHYIO MOIIIHOCTb

3AJJAHUE HA ITPAKTUYECKVYIO PABOTY.

1. PemmwmTts 3agauy Ne 2 mo Bapuantam
2. OtBeTUTh Ha KOHTPOJIbHBIE BOIPOCHI.

3AJJAYA Ne 2

AnmapaTHBI LeX JJIEKTPOTEXHHUYECKOTO 3aBOJa IOTPEONsSeT aKTUBHYIO MOLIHOCTH P ; mpu
K03 duUIMeHTe MOIIHOCTU cos ¢; . Jisd muTaHus noTpeOuTenel 1exa Ha MOJCTaHIMH YCTaHOBUIIU
Tpéxdazubie TpaHchopMaTopsl ¢ nepBUYHBIM HanpsukeHueM Ugopy ;= 10 kB..

Opnako sHeprocucTeMa, OrpaHUYHMB MOTPEOJICHHE PEaKTUBHOM MOIIHOCTH 10 () 2, Ha3bIBaeMOU
ONTUMAJIBHOW, NOTpedOBaja YCTAHOBUTh HA HU3ILIEM HANpPsHKEHUM IOACTAHLUU U =380B
KOHJICHCATOPHI.

Onpedenums:

1. HeoOxoaumyro MOIIIHOCTh KOHIEHCATOpHOM Oatapen O 6 U BBIOpATh €€ THI, MOJIb3YACh
Tabaunen Ne 3;

2. HomuHaneHyr0 MOILTHOCTh TpaHc(opmaropa B IByX Claydasx:

a) 10 YCTaHOBKH OaTapewn; 0) mociie YCTaHOBKHU Oarapen
3. Beibpats Tun tpancdopmaropa o tadnuie Ne 2.

CrhenaTh 3aKIIIOYEHHE O 1eNIeCO00PA3HOCTH KOMITIEHCAUY PEaKTHBHON MOIIHOCTH TMOTpeOHTeNel 1exa.
Ha noacranmuu Bo3aMOXkHA yCTaHOBKA OJTHOTO TpaHCopMaTopa WX ABYX OJMHAKOBOW MOIIHOCTHU, TO
ectb Sp =8, Sp =22 85,

[Tpu BIOOpE TpaHchopMaTopa HEOOXOAUMO 00eCeUnTh X KOI(DPHUIIMEHT HATPY3KU

k n=0.8-1.0 TlepBuunoe Hanpspkenne Unom; 3amaHo J1s BbIOOpa THIA TpaHchopmaTopa.

Bapuanmuvr npaxmuueckou pabomol

Tabauya Ne 1

Howmep P xBt Coso Q » xBap U somMm | kB
BapuaHTa
1. 1400 0,75 350 10
2. 370 0,8 110 6
3. 600 0,85 150 10
4. 1000 0,8 220 10
5. 220 0,75 80 6
6. 2300 0,8 700 10
7. 1700 0,7 350 10
8. 750 0,8 225 6
9. 160 0,65 50 6
10. 1150 0,75 350 10
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Texnuuecxue 0annvie mvchd)opMamopoe

Tabnuya Ne 2
Tun Tpanc Hamnpsixenne o0OMOTOK, [Torepu
dopmaropa S kB momHoctH, | Uk, % | I1X,%
kBA kBT
U vom U Hom 2 Pct | PO
1 HOM
TM 40/6;10 40 6;10 0,23; 04 0,175 1,0 4,7 3,0
TM 63/6;10 63 6;10 0,23; 0,4 0,24 1,47 4,7 2,8
TM 100/6; 10 | 100 6;10 0,23; 0,4 0,33 2,27 6,8 2,6
TM 160/6; 10 | 160 | 6; 10 0,23; 04; 069 0,51 3,1 4,7 2.4
TM 250/6; 10 | 250 | 6;10 0,23; 04; 069 0,74 4,2 4,7 2,3
T™ 400/6;10 400 | 6;10 0,23; 04; 069 0,95 5,5 4,5 2,1
TM 630/6; 10 | 630 | 6;10 0,23; 04; 069 1,31 7,6 7,6 2,0
TM1000/6;10 | 1000 | 6; 10 0,23; 04; 069 2,45 12,2 12,2 2,8
TM 1600/6;10 | 1600 | 6; 10 0,23; 04; 069 3,3 18,0 18,0 2,6
T™ 2500/10 2500 10 0,4; 0,69; 10,5 4,3 24,0 24,0 1,0

[Tpumeuanue: Tpanchopmarop TM 400/10 ¢ mMacissHBIM OXJsaxaeHHEM, TPEX (Ha3HbIHA
¢ SHom=400 kBA; U Hom1=10 kB u Unom 2 =0.23 wim 0.4, unu 0,69 kB; notepu B
cramu P ct =0,95 kBt; motepu B oOMoTkax P 0 Hom = 5,5 kBt; HanpsokeHue
kopoTkoro 3aMmbikanus U =4.5%; Tok xonoctoroxoma I 1 x= 2,1%

Texnuueckue 0annble KOMNIEKINMHbIX KOHaeHCClI’I’ZODHblx YCMAHO60K HANPANCEHUEM 380 B.

Tabnuya Ne 3

Tun yctanoBku Qo, Tun yctaHoBKH QO, Tun yctaHOBKHU Qo,
KBap KBap KBap

YK-0,38-75 75 YK-0,38-220H 220 YK-0,38-330H 330
YK-0,38-78 78 VYK-0,38-225 225 VYK-0,38-430H 430
YK-0,38-110H 110 YK-0,38-300H 300 YK-0,38-450H 450
VYK-0,38-150H 150 VK-0,38-320H 320 VK-0,38-540H 540

MOBBIIIAIOMINHA KO (HUIIMEHT MOUTHOCTH /10 33JaHHOTO 3HAYCHHUS
5. Ilepeunciure MepoONpuUsATHs, HEOOXOAUMBIE JJIS1 KOMIIEHCAIIUU PEAKTUBHON MOIIHOCTH.
6. [nst yero HEOOXOAMMO KOMIEHCHUPOBATh PEAKTHUBHYIO MOIIHOCTH B JJIEKTPUYECKHX LEnax? 7.
[Iepeuncnure HCTOYHUKHA PEAKTUBHOW MOLIHOCTH.

Puc. 2. Cxema npuMeHeHUs! TPaBUIbHON KOMIIEHCAIIUU PEAKTUBHONW MOIITHOCTH
aneKTpoBHTraTess. 1. TpanchopMarop; 2. AMEKTPOIBUTATENh; 3. KOHIEHCATOP.
KontponbHbie BOIIPOCH!

OT KaKWX BEIMYMH 3aBUCUT CABUT (ha3 MEKy TOKOM U HAIIPSIKEHUEM.
3anumute GopMyIbl A pacuéTa akTUBHOM, PEaKTUBHOW U TIOJTHOW MOIIIHOCTH IEIH.
3anummTe GopMyiy A pacdéra K03 HUIIMEHTa MOIITHOCTH

. Kakumu BenmuumHamMu HYXKHO pacroyiarath s pacuéra €MKOCTH KOHACHCATOpHOU OaTapew,
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Mertoauueckue ykazaHus K pelIeHHo 3a1a4u 9

[TPAKTUYECKAS PABOTA Ne9

Br100p anexTpoaBuraTess s paboThl 3JEKTPONPUBOIA.

OO01me cBeaeHus

DNEKTPOIPUBOIOM HA3bIBAETCS JIEKTPOMEXAHUUYECKOE YCTPONUCTBO, OCYILIECTBIISIIOIIEE
npeoOpa3oBaHuE IEKTPUUECKON SHEPIUH B MEXaHUUYECKYIO U 00ecleunBarolee yIpaBiIeHue
MEXaHUYECKOM FHeprueld. DIEKTPONPHUBO/] MPUBOAMT B ABIKEHHE PA3HOOOPA3HBIE MAIIMHBI U
MEXaHU3MBI: HACOChI, BEHTUJISITOPBI, KOMIIPECCOPHI, BO3AYXO1yBHbIE YCTAHOBKHU, CTAHKH,
MOIbEMHBIEC KPaHbl, TPOOWIIKH, 3a]IBHXKKH, JIEOSIKU U T. 1.

[TpaBuIbHBII BEIOOP AJIEKTPOABUraTENs, B IEPBYIO OYEPE/lb €r0 KOHCTPYKTUBHOI'O UCIIOJIHEHUS
Y HOMUHAJIbHON MOIIIHOCTH, UMEET OO0JIbIIIOE SKOHOMUYECKOE 3HAUEHUE, T.K. ONPEAEISAET €ro
NepBOHAYAJIbHBIE 3aTPaThl (KalUTalIbHbIE BIOXKEHUS) U CTOUMOCTh 3KCILTYaTallHOHHBIX PACX0/10B
AIIEKTPONPUBO/IA.

B 3ATAYY BbIBOPA DJIEKTPOABUI'ATEJIA BXOAAT:
1. BbI60p poaa Toka U €ro HOMHUHAJIBHOTO HAIPSKEHHS
2. BpI0Op HOMHHAILHOM YaCTOThI BPAILICHUSI
3. BbI0OOp KOHCTPYKTUBHOT'O UCIIOTHEHUS
4. Ormpenenenne HOMHHAIBHON MOIIIHOCTH M BEIOOP COOTBETCTBYIOLIETO € IBUTATEJISI 110
KaTaJory
B npou3BoACTBEHHBIX YCIOBUSIX NYHKTHI 1,2,3 yare Bcero yxe 3aaanbl. OCHOBHBIMU
(bakTopamu, ONpeaeIAIOUIMMU BEIOOp ABUTATENsl, ABISIOTCS MOILIHOCTh U XapaKTep
paboTaromniero ot 3J1.ABUTarTesis paboyero MexaHusma.
IIpumenenue nBurarens:
A) HEI0CTaTOYHOM MOIIHOCTH:
% CHmXKaeT MpOU3BOAUTEILHOCTh Paboueil MalInHbI
¢ Hapymraer ee HOpMaJIbHYIO padoOTy
¢ [IpuBOIMT K aBapusM U BBIXOJy JABUTATEIS 3 CTPOS U3-3a IEPErpeBa ero Mmpu meperpyske
3aBBILIEHHON MOIIIHOCTH

[TprBOIUT K MOBBIIEHUIO NTOTEPD AIEKTPOIHEPTUN

Cumxenuto KIIJI u koaddunmenta mouHocT cos @.

VY 10poKaHUIO YCTAaHOBJIEHHOTO 000pYI0BaHUS

VYBenuueHnto rabapuToB yCTaHOBKU

NPaBUJIbHO BHIOPAHHBIN JIBUTATEINb:

JlomxeH ObITh 3arpyKeH MOJIHOCThIO

PaGorath He neperpeBasch

O6nagaTh MaKCUMaJIbHBIM MOMEHTOM, JOCTATOYHBIM IS IPEOJOJIEHUS BO3MOKHBIX

KPaTKOBPEMEHHBIX NIEPETPY30K

HmeTh U30BITOUHBIHN TyCKOBOW MOMEHT

MMeTh 10CTaTOYHO BBICOKYI0 HOMMHAIBHYIO CKOPOCTb
CrnenyeT y4uThIBaTh, UTO MPH 33JaHHON MOIIHOCTU 5JI. IBUTATelIs €ro pa3Mepbl, Macca U
CTOMMOCTb CHMYKAIOTCS IPY MOBBIIIEHUY HOMUHAJIBHOH ckopocTu. IloaTomy B mpornecce
MPOEKTUPOBAHUS AIEKTPONPUBOJA CIIEAYET OTAABATh MPEANOYTEHUE BHICOKOCKOPOCTHBIM
JIBUTATEISIM C 4yacToTol BparieHus Boie 1000 o6/muH. Ipu a3Tom, ecnu paboure MexaHHU3Mbl
TpeOyIOT MOHMKEHHBIX CKOPOCTEHN MPHU AKCIUTyaTalllK, B IPUBOJIE HEOOX0AUMA MEXaHUUYEeCKasl,
TUpABIMYECKas U T.J. nepeaadn. Tak jke ¢ TOUKU 3peHUs HaIeKHOCTU M 3KOHOMUYHOCTH B
MEPBYIO OUEPEIb PACCMATPUBAETCS BO3ZMOKHOCTh PUMEHEHHS] ACHHXPOHHBIX JIBUraTeNel ¢
KOPOTKO3aMKHYTBIM POTOPOM, KaKk HanOoJiee MPOCTHIX B IKCILUTyaTAIlMH, UMEIOIINX MEHBIIINE
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*T

X3

S

X3

*¢

X3

S

0

o
S

X/
**

3

S

3

S

X/
¢

37



rabapuThl, MacCy U CTOUMOCTb, a TaK )K€ MOBBIIICHHbIE YHEPreTUUECKUE TIOKA3aTEeNN IO
CPaBHEHUIO C IPYTUMU 3JIEKTPO-
JIBUTaTEIISIMU.
VY snexTpoaBurareneii pa3n4aroT MOLIIHOCTH:
1. HomuHaJIBbHYIO IPOAOKUTENBHYIO — YKa3bIBACTCS Ha IUTKE 1. ABUraTens. Ee neurarens
MOXET
pa3BUBAaTh IIPOU3BOJIBHO [J0JITOE BPEMsI, HE IIEPErpeBasiCh CBEPX HOPMBI, OTPAHUYECHHON

HOHYCTHMOﬁ TeMnepaTypoﬁ N30 IA0UN 00MOTOK JABUT'AaTCIIA. MOIHHOCTB Prom COOTBCTCTBYCT

paboTe 31.IBUraTesst Ipu TEMIIEpAType OKpysKaroliei cpenbl paBHoit 40°.
2. KpaTkoBpeMeHHYIO Ieperpy304Hyr0 — 3Ty MOIIHOCTb 3JI.ABUraTelb MOXKET pa3BUBATh MPU
OIpeAeIEeHHON MpooKUTENbHOCTH BKItoueHus (I1B) He HarpeBasich CBBIIIE T1OIYCTUMBIX

AJI1 €T0 U30JIIUK TEMIIEPATYP. Ha MIUTKEC TaKHUX ,I[BHFaTeJ'IefI YKa3bIBa€TCA KPAaTKOBPEMCHHAA

MOIITHOCTH
H BpCMs, B TCUCHHUHU KOTOPOI'0 OHA AO0ITyCTUMA.

Pexxumebl pa6OTLI QJICKTPHUUYCCKUX JBUTATEICH

PexxuM paboThI 3J1.ABUraTeNs ONpeenseTcs XxapakTepoM U3MEHEHHsI Harpy3ku pabouero
MeXaHHU3Ma.
XapakTep U3MEHEHHUs Harpy3KH ONPEIeIAeTCs Harpy304HOU quarpaMmon Mexanusma. [1o Heit
OIpeesAeTCs 3aBUCUMOCTbh U3MEHEHHSI MOMEHTA Harpy3KH MEXaHU3Ma OT BPEMEHU B TEUEHUU
KOTOPOI'0 3TO U3MEHEHHE MPOUCXOIUT. Tak Kak MeXaHU3Mbl MOT'YT pab0TaTh B Pa3IMUHBIX
pexumMax
( HanmpuMep BEHTUIIATOP paboTaeT JUINTEIbHOE BpeMs HE MEHssl CBOEH HAarpy3Ku; MO IbEMHBIN
MEXaHHU3M MOXET IMOJHUMATh I'Py3bl Pa3JIMYHOIO BECa . OCTAHABIUBASCH IIPU 3TOM B
OIpe/ielIeHHbIe MOMEHTBI U T.[.), TO ¥ IBUTATENU . OT KOTOPBIX OHU paboTaroT. Tak ke MOryT
UMETh pa3InYHbIe HArPY3KU Ha CBOEM Bally.
[Tpu Bcem MHOT00Opa3uu paboT BBIIEISIOT TPU PEXUMA PAOOTHI 3 3J1.IBUTATEIS:
1. JnutenbHbli ( MPOAOIKUTENBHBIN) — 0003HaYaeTCs Ha MHTKe S1
2. KpartkoBpeMeHHBIH — S2
3. TIoBTOpHO — KpaTKOBPEMEHHBIH - S3

JIATenpHBIN PEKUM — IIPH HEM TEMIIEPATypa 3JI. ABUTaTENs JOCTUTAET YCTAHOBUBILETOCS
3HaueHUs, P KOTOPOM BCS TEIUIOTA, BBIACISAIONIASACS B ABUTaTeNe, OTJAETCS B OKPYKAIOLIYIO
Cpelly ¥ HaCTYIAeT TEIJIOBOE PABHOBECHE.
B sTom pexxume paboTaroT HacOChl, BEHTUIISITOPBI, KOMIIPECCOPBI, BO3AYyXO1yBKH, OYpOBbIE
CTaHKH, APOOWIIKH, MEITbHUIIBI, CENapaophl.

PaznuyaroT AIMTENBHBIN PEXUM C IOCTOSHHON U IEPECHHON HArpy3KaMH.

Harpy3ouHnsle quarpamMmsl Ui JUIMTEIBHOTO PEXKHUMA.

IlocTrossHHAs Harpyska HepCMCHHaH Harpyska

A A

P P

v
v
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Ha muTke 371.18BUraTens, npeAHa3HadYeHHOT0 I IPOI0JDKUTEIBHOTO peXuMa paboTHl,
HOMUHAJIBHBIN peXuM 0003HaUaeTCsl COKpaIieHHbIM ciioBoM " Jlimt. " i S1.

KparkoBpeMeHHBII peXUM — ABUTaTeNlb pab0TaeT OrpaHMYCHHOE BpeMsl tp, B TEYEHUH KOTOPOTO
€ro TemIiepaTypa He JOCTUTaeT yCTaHOBUBILIETOCs 3HaueHUs. [lay3bl to B paboTe BEJIMKY U A1
JIBUTATENb YCIEBAET MOJHOCTHIO OXJIAJUTHCA.

B sTOM pesknme paboTaeT OrpaHH4eHHOE YHCIO MEXAaHU3MOB, IIOATOMY CEpUITHO OHU HE
BBIITyCKAIOTCA. VX enaroT crnennanbHo TS ONPEIeTICHHBIX YCTAaHOBOK (HAaIIpUMep — MEXaHU3M
BBIJIBUKHBIX (ap,

3aIBHKKH TPYyOOIIPOBOJIOB U T.JI.

Harpys3odHasda ayarpamMma JJis1 KpaTKOBPEMCHHOI'O PCKUMaA

v

tl t0 t2

Ha muTke Takoro 1. ABUraTelsl yKa3bIBacTCsl BpeMsl padOThI TPU HOMUHAIbHOW MOIITHOCTH:
15, 30. 60. 90 MunyT 1 cumBos S2.

[ToBTOpPHO — KPaKTOBPEMEHHBIN PEKUM — IIPH HEM PETYJIIPHO YEPENYIOTCSI KPATKOBPEMEHHbBIE
nepuoJibl paboTHI tp ¢ KPAaTKOBPEMEHHBIMU NepHoAaMu nays3 to. [Ipuyem B nmepuosi Harpys3ku
TeMIepaTypa ABUTATENs HE JOCTUTAeT YCTAHOBUBILIETOCS 3HAYEHHUS, @ B TIEPUOJI ITay3bl
(OTKJIIOUEHMST) OHA HE YCIIEBAET OMYCTUTHCS /10 YPOBHS TEMIIEPATyphl OKpYXKaroliel cpeibl.

B sTom pexxume paboTaroT 37€KTPOIPUBO/IbI MOABEMHBIX KPAaHOB, J1€0€0K, IPECCOB U T.J.

Harpy3oydHas auarpaMmma Juist HOBTOPHO - KPATKOBPEMCHHOT'O PEKUMa

v

t1 2 3 t0 tl 2 3
- _/
YT
tp
— _
—
try
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Bakneiiien xapakTepUCTUKON ITIOBTOPHO - KPATKOBPEMEHHOT'O PEKUMA SIBJISIETCS OTHOCUTEIIbHAS
IIPOJIOJKUTENBHOCTD BKIIOUueHus [1B%

I[IB% =tp - 100% = tp - 100%
tp+t0 tig

tp — BpeMst paboThI

t0 — mpOAOKUTEIHLHOCTD May3bl

Il — IPOJOJKUTCIILHOCTD LIUKJIA

[TpoaomKUTETbHOCTh MOBTOPHO - KPATKOBPEMEHHOTO PEKKMMa HE JT0JKHA MPUBHIIIATh 10 MUHYT.
B npoTtuBHOM citydae peskuM pabOThl CUUTACTCS [UTUTEIBHBIM. DJI. IBUTATEIIN dTOTO PEKUMA
CIEIHAJIbHO BBITYCKAIOTCS MPOMBILUIEHHOCTHI0. Ha muTke aBurartens B rpade “pesxum paboThl
VkasbiBaercs [1B% u cumBon S3.

3nauenus 1B crangapTusupoBansl U coctaBisaoT 15, 25, 40, 60 u 100%.

I1B = 100% cooTBeTCTBYET NOJOJKUTENBbHOMY pekuMy. Yem Boitie [1B%, Tem MeHbl1e nay3bl B
pabore.

JIJIs KaKI0T0 U3 3TUX PEKMMOB YCIIOBUS HArpeBa M OXJIAXKICHUS JJI.JIBUTATEIICH pPa3TUIHEIL.

Harpes anekTpudecknx MamvH

Bo Bpemst paboThI B 3J1. [BUTATENE BO3HUKAIOT NOTepH sHeprun. Kotopeie mpeBpaiatorcs B
TEIUIOTY U HarpeBaroT OOMOTKH U ApYyrue yacTH apuratens. Hanbomnee 4yBcTBUTEIbHA K HATPEBY
W30S
00MOTOK. CpOK CITy>KObI M30JISIIUU MPAKTUYECKHU OMPEAETSET CPOK CIYKOBI 31.IBUTATEIS.
KpaTtkoBpeMeHHBIE U HE MAKCUMAJIBHO BBICOKHE MEPETPEBBI HE MPUBOAAT K BBIXOY U3 CTPOS
DNEKTPUUECKON MAIllMHBI, HO 3HAYUTEIHHO COKPALIAIOT CPOK ee ¢y Obl. Tak mpu Harpyske 1,25
ProM
CPOK CITY»OBI COKpaIaercs 0 MoJyTopa MecsIleB, a Mpu Harpyske 1,5 oT HoMUHaIbHOU
MIPOMCXOAUT BBIXOJ IBUTATENS U3 CTPOSI Uepe3 TP vaca paboTHI.

Mo1tHOCTh BEIOPAHHOTO 1. IBUTATENS JIOJDKHA HMETh TaKO€ 3HAaYeHHE, YTOOBI €ro U30JISIUs He
neperpeBagach Mpu HauboJee TSHKENBIX YCIOBUSAX paboThI TPUBOA.

[To HarpeBOCTOMKOCTH U30IAMOHHBIE MaTepuabl oapa3aesatoTes Ha kiaccsl o 'OCT 8865 —
95.
OH ycTaHaBIMBaeT MaKCUMaJlbHbIE JOMYCTUMbIE TEMIIEPATYphl HArpeBa JUisl KayKJ0To Kiacca
HW3OJISIIHH.

Kunacc narpeBo- | Jlonmyctumas

CTOMKOCTH TEMIIEpATypa
X/6 TkaHb, Oymara, ek, TPOIMUTAHHBIC KUIKUM
A 105 U30JILIHOHHBIM MaTEPUAIOM
E 120 CHHTETHYECKHE OPraHNYECKHE IIJIEHKU U JIp.
Martepuansl u3 acbecra, CTEKJIOBOJIOKHA, CIIIOJIbI, COJIEpIKalIlIe
B 130 CBSI3YIOIIME BEIIECTBA
CTeKII0BOJIOKHO, CITI0/Ia, aCOECT B COUETAaHUH C
F 155 MPONUTHIBAKOIIUMHA

N CBASYIOINMMU CUHTCTHUCCKMMHU MaTCpraiaMn

CTeKI0BOJIOKHO, CI0a, aCOECT B COUETAHUH C
H 180 IIPOIUTHIBAKOIIUMU
KPEMHUNOPraHUYECKUMHU COCTaBAMU

Cmrona, kepamudeckre Marepuaibl. CTEKII0, KBapil.
C >180 ITpumeHsieMble C HEOPraHUYECKUMHU CBSI3YIOIIUMH COCTaBAMHU
nu 6€3 CBA3YIOIINX COCTAaBOB
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VYkazaHHble paboune TemMrepaTypbl YCTaHOBJIEHbI, HCXO/IA U3 CPOKa CIy»KObl d.asurarens 10 —
15 net npu HOMUHATIBLHOU HATPY3Ke.

Jns ydera pa3HOOOpa3HBIX YCIOBUI pabOThI AJI.JBUTATENS U MPABUIBLHOTO OMPEICIICHUS €ro
MOIIIHOCTU CTPOSAT HArpy304YHBIC TUarpaMMbl, B KOTOPBIX OMPEIEISIETCS 3aBUCUMOCTD:
» Bpammaromero MoMeHTa oT BpeMeHu MBp = f (t)
» MoinHocTy Ha Bay OT Bpemenu P = f (t)
» DIEKTPUYECKOro Toka oT BpeMenu 1= f(t)

Ha IIPpAaKTUKE 0OBIYHO IMOJIB3YIOTCA HHanaMMOﬁ MOMCHTOB.

PACYHETHO — TPAOUYECKAS PABOTA

«Pacyer MouIHOCTH U BBIOOpP ABUTaTElNs AJ1s pabo4yero MexaHnu3ma, paboTaroLIero ¢ nepeMeHHON
Harpy3Kom»

PACYET JUIA JIBUT'ATEJIA [IPO/IOJDKUTEJIBHOI' O PEJKHMA
1. OmnpeneneHne HOMMHAIBLHOW MOIIHOCTH IPOU3BOJUTCS 110 METOly SKBUBAJIEHTHOT'O MOMEHTA!

Ms =\ M%t; + Myt + ...+ Mty (Hwm) 1
L+t + ... + t,

rae t; - Bpems pabOThI IPU MOCTOSTHHOM MOMEHTE Harpy3ku M;
ty - BpeMmsi pabOThI IPU MOCTOSTHHOM MOMEHTE Harpy3ku M u T.n.

[To ycrnoButo 3a1a4u CTPOUTCS HArpy304yHas 1uarpaMma u 1no ¢popmyiie 1 mpousBoanuTCs pacyet
M,

M3

M1

M4

1 M2
| S {z

ty t

»
»

2. OmnpenaeneHue MOITHOCTH, COOTBETCTBYIOIIEH SKBUBAJIEHTHOMY MOMEHTY:

P,= Mg'_n (KBT) 2
9550

IJIe N —YacToTa BpalleHus pabodeil MalHbI, 00/MUH

3. TIlo xaranory BelOMpaeTcs JBUraTeNb C HOMUHAIBHON MOILIHOCTBIO
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PHOM ZPa Hu Nyon ~ N 3

4. BpIOpaHHBI 1BUTATENb BEIOMPAETCS MPOBEPSIETCS HA MEPETPY30YHYIO0 CIOCOOHOCTH | T10
IIyCKOBOMY MOMEHTY:
a) Ilpu mpoBepke Ha MepPerpy304HyI0 CIOCOOHOCTH JAOJKHO BBITOJIHATHCS YCIOBHE:
MCT max = 0,85 MKp 4

M, - kpuTHYeckuil (MaKkCUMalbHbII) MOMEHT JBUTaTEIs
0,85 — k03 PUIMEHT, YIUTHIBAIOIINH BO3MOKHOE CHIDKEHUE HATIPSIKESHUS

Mxp = 1(m MHOM 5

( B KaTajore CEpUItHO BBIITYCKAEMbIX MPOMBIILUIEHHOCTBIO JIBUTATENCH
Yale BCEro IaeTcs Kak kn =My )
M HOM

kn - meperpy3odHasi CHoCOOHOCTh WJIM KPATHOCTh MAaKCUMAJIbHOTO MOMEHTA
Mion - HOMUHAJIBHBIM MOMEHT JBHUIaTEIIA

Miow = 9550 * Puoy  (Hm) 6

I‘lHOM

Puon - HOMUHAJIbHAS! MOIIHOCTE JIBATATEIIS
Nyoy - HOMUHAJIBHAS YaCTOTA BPAIICHHUS JIBUTATENs

b) npu nmpoBepke Mo MyCKOBOMY MOMEHTY JOJI’KHO BBITIOJIHSATHCS YCIOBHUE !

MHyCK >M CT IMyCK 7

rae Meruyex - TyCKOBOM CTaTHYECKUI MOMEHT I10 Harpy304HOM auarpamme ( caMblii
NEPBBIA 10 c4eTy - M, )
Miyck - TyCKOBOW MOMEHT JIBUTATEI

MHyCK = kn Miou 8
rae k, - KpaTHOCTB ITyCKOBOTO MOMEHTa ( GepeTcst U3 KaTaora, Jamie BCEro JaeTcs Kak
Mnycx
Mo

5. Ecnu nBuratenb He yJOBJIETBOPSIET YCIOBUAM IyCKa WU MEPErpy3KH, TO CIEeIyeT BbIOpaTh
JIBUTATENb OJbKaiieit 0obIel MOITHOCTH U JUIsl TIOBTOPUTH pacyer.

ITPUMEP 1
Pacyera MomHOCTH 1 BbIOOpA JBUTATENS AJIsl IPOAOKUTEIBLHOTO PEXXUMa PaOOTHI.
OnpenenuTbh MOIIHOCTh U BBIOPATh MO KaTaJoTy aCHHXPOHHBIN JIBUTaTeNb ¢ KOPOTKO3aMKHYTHIM

POTOPOM AJIsi IPUBOJIA MPOU3BOJACTBEHHOTO MeXaHu3Ma. [1o JaHHBIM TOCTPOUTH HATPY30UHYIO
nuarpammy. Yacrora BpamieHust n = 1450 06/muH.
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M1 =120 Hm M2= 60 Hm M3 =80 Hm M4= 170 Hm
t;=60c t, =120 ¢ t3 =120c t4=120 ¢

Pemenue:
CTpouM Harpy304HyIO AHarpamMmmy

M 4
(Hwm)
180

M4

150 — M1
120 M3
90

60 —+
30

60 120 120 120 t(c)

2. Haxomum Mb> :\/ Mlzt]_+ Mgztz_‘f‘ ...t Mﬂztﬂ =
L+t + Lo+t

=\ 120%- 60 + 60> 120 +80% - 120 +170*- 120= 110 (H ™)
60 +120 +120 + 120

3. Haxogum

P,= M, n = 1101450 =16,7 (xBr)
9550 9550

4. BpwiOupaem 1o karanory asurarensb cepuu 4A . [Ipu BeiOope 0OpaTUTh BHUMaHKME Ha YacTOTY

BpAICHUS 1. JTBUTATENS Nyoy p. OHA JOJKHA TPUOTUZUTEIIHHO COBNAAATH C YaCTOTOU

BPAILEHUs pa00YEro MEXaHU3MA Nyuoy pas. vex . BCIU  Nyoy 1z HAMHOTO ITPEBBIIAET Nyoy pas. wex 5

TO B IPUBOJIE€ HEOOXOUMO YCTAHABIUBATH PEIYKTOP.
TexHuyeckue naHHbIC A71. JBUTATENS !

Tun 4A160M4Y3; Pa=18,5kBt; nnHoM = 1465 06/mMuH; nHOM = 89,5%; cosp =0,88;

km =Mxkp =2,3; kno=Mnyck = 1,4.
MuomMm MuomMm

5. TlIpoBepsieM BbIOpaHHBIN ABUraTeNb Ha MEPErpy304HYIO CIIOCOOHOCTD

A) ompenensieM HOMUHAIbHBI MOMEHT ABUTaTeNs 1o Gpopmysie | g

Mion = 9550 - Pyow = 9550 - 18,5 =120,6 (Hm)
Nyon 1465

b) onpenensiem kpuTHueckuii ( MAaKCUMaJIbHBIN ) MOMEHT JBUTATeNs M0 GopMylie

Mip=km Muon = 2,3 - 120.6 =277,4 (Hwm)
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ITo (bOpMyJIe 4 MCT max < 0,85 MKp =0.85" 277,4 = 235,8 (HM)

Bribupaem no Harpy304Hoi 1uarpaMme MakCUMaIbHBIA CTATUYECKUNA MOMEHT
Mt max = 170 (Hm)

Ycnosue o popmyie 4 | BBITIOTHSETCS

170 <235,8 (Hm) — o neperpy304Hoii crtocOOHOCTH BEIOPAHHBIN AJI. ABUTATEND MOAXOIUT IS
JTAHHOM PaOOTHI

6. IlpoBepsieM BBIOpaHHBIM ABUraTElb 11O IIYCKOBOMY MOMEHTY
Mnycx = knMyon = 1,4~ 120,6 = 168, 8 (HM)

ITyckoBOM CTaTU4ECKUI MOMEHT ONPEIENSIEM IO IOCTPOCHHON JUarpaMMe
M ¢t nyex = M1 =120 (Hm)

[To ycnoBusM ¢GopMyib 7
MHyCK > M CT ITyCK

168.8 > 120 ycnoBue BBHINOTHSAETCS — BEHIOPAHHBIN ABUTATENb MPU €T0 YCTAHOBKE C TAHHBIM
MIPOU3BOJICTBEHHBIM MEXAHIU3MOM 3aITyCTHUTCSI.

PACYET JJJIA JIBUT'ATEJIA [IOBTOPHO — KPATKOBPEMEHHOI'O PEKHMA.

1. Onpenenenne Mo u Ps npoussoaures no popmynam ¢ |u | 2

ITpu aToM M5 omnpesenseTcs TOIbKO 3a BpeMs paOOTHI 3J1. ABUTaTeNd, €3 yueTa BpeMeHN
OCTaHOBOK.
2. Omnpenenenne paKTUUECKON BETMYMHBI NIPOIOJKUTEILHOCTH BKIIOUEHHUS 1. JIBUraTEIs:
[IBp% =tp - 100% = tp - 100%
tp+1t0 81

9

T.K. [IB} wame Bcero oriaunuaercs ot I1B crangapTHoi, To P3 mepecunTsIBaloT Ha OJIMKaUIITYIO
CTaHJIApPTHYIO IPOJOKUTEIBbHOCTD BKIIIOUEHUS 10 (hopmyiie
Pycr="Ps+ [1Bd

IMBcrang | 10

[1Bcrang : 15; 25; 40; 60; 100%

3. Tlo kaTtanory BeIOMpAIOT JBUTATENh C HOMUHAIBLHON MOIIHOCTRI0O PHOM mipu [1Bctann Tak,
yTOOBI
PHom > P> ctann npu  ngoy =N 10 popmysie

3

3. BriOpaHHbI 1BUTaTENb TPOBEPSIOT HA MEPETPY30UHYIO CIIOCOOHOCTD U MO MTYCKOBOMY
MOMEHTY
TaK K€ KaK U IIPHU JIUTEITBHOM PEXUME.
Ecmu 1B > 60% , To ABUraTens BHIOMPAIOT Kak JUIsl JUIMTEIHOTO PEeXKUMa
Ecmu TIB < 10% , kak 1711 KpaTKOBPEMEHHOTO PEXHUMa.
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[TPUMEP 2
Pacyera MomHOCTH 1 BEIOOpA JBUTATENS AJISl HOBTOPHO - KPATKOBPEMEHHOTO pekUMa pabOThI

OnpenenuTh MOIITHOCTh M BRIOPATh IO KaTaJ0r'y aCHHXPOHHBIN IBUTATEIb ¢ KOPOTKO3aMKHYTHIM
POTOPOM JIJIsl IPUBOIA MPOU3BOJICTBEHHOTO MEXaHU3Ma, PAa0OTAOIIEr0 B TOBTOPHO —
KPaTKOBPEMEHHOM PEXUME, KOTOPBIH 3a/1aH Harpy304HOM quarpammoit. I1o JaHHBIM TOCTPOUTH
Harpy304HyIO [uarpaMmy. JIBUraTenb TOJKEH pa3BUBaTh 4acToTy BpameHus n = 700 o6/MuH.
M; =100 Hm M,=70 Hm M;=0Hm My;=60HM Ms=40Hm Mg=0Hwm

t;=10c¢ tp, =30 ¢ tz3 =30 ¢ t2=20c¢ ts=10c¢ te =30 ¢

4 M(Hwm)

M2 M3 M4 M5 M6 Ml

100 o
80

60 m
40 _

20 N

v

10 30 30 20 10 30 t(c)

Pewenue:
1. OmnpenenseM 3KBUBAJICHTHBII MOMEHT 3a pabouee BpeMmsi:
\Y e} :\/ Mlz_tL+ Mgztzi‘i‘ ...t antn =
o+t + o+t

=V 100** 10 + 70* 30 +60*- 20 +40°10 = 63,2(Hm)
60 + 120 +120 + 120

2. Haxoaum MOIIHOCTh, COOTBETCTBYIOIIYI0 M5 3a pabouee Bpemsi:

P,= M, n = 63,2700 =4,63 (xBr)
9550 9950

3. OtHOCHUTENbHAS MPOJAOIKUTEIHHOCTD BKIIOUEHHUS TBUTATEIS:

[IB% =tp-100% =1tp - 100% = t1j+t+ts+ts = 104304+20+10 - 100% = 54%
tp+1t0 tIx ti+t+Ht+ty+ts +tg - 10+30+304+20+10+30

4. TlepecunThiBacM KBUBAJICHTHYIO MOITHOCTH Ha Onmxkainyto ctanaaptayo [1B¢ = 60%:

Po= P,V 1B, =4,63 V54 =4.4 (xBr)
IIB., 60

5. Tlo manHbIM KaTanora BeiOupaem 1. aurarens Ha [IB =60% ¢ Pyoy > P, U nyoy =n
4AC 112M4Y3  Pua =5 kBt; nHOM =695 06/MuH; mnHOM =78 %; cos¢ = 0,64;

km=Mxkp=2; kno=Mnyck = 1,8.
Muom Mnuom
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6. IIpoBepsieM BIOpaHHBIN ABUraTeNb Ha MEPErpy304HYIO CIIOCOOHOCTH

A) onpeznensieM HOMUHAIBHBIM MOMEHT JABUTATeNsl 1o GopMmyse | g

Mion = 9550 - Pyow = 9550 - 5 =68,7 (Hm)
Niom 695

b) onpenensiem kpuTHueckuii ( MAKCUMAJIbHBIN ) MOMEHT JBUTATENs MO hopMylie

Mp=kn Myow = 2 68,7 = 137,4 (Hm)

ITo popmyne | 4 Mermax < 0,85 My, =0.85 - 137,7 =117 (Hm)

Bri6upaem no Harpy304Hoi quarpaMme MakCUMalbHbIN CTATUYECKUN MOMEHT

Mer max = 100 (Hm)

VYcnoBue no (I)OpMy.]'IC 4 BBIINTOJIHACTCA

100 < 117 (Hm) — o meperpy304Hoii CHOCOOHOCTU BBIOPAHHBIN 311. IBUTATENb MOIXOIUT [
JTaHHOW paboThI

7. llpoBepsieM BbIOpaHHBIN JBUTATENb IO IYCKOBOMY MOMEHTY
Ml’[yCK = kn MHOM = 1,8 : 68,7 = 123,7 (HM)

HYCKOBOI‘/‘I CTaTUYECKUU MOMEHT OIIpEACIIACM I10 HOCTpO@HHOfI AuarpaMme
M cr nyex = M1 = 100 (Hm)

ITo ycnousiMm Gopmyisr | 7
MnyCK > M CT ITyCK

123,7 > 100 ycnoBue BBINOJIHAETCS — BHIOPAHHBIN ABUTATENb IPU €70 YCTAHOBKE C JTAHHBIM
IIPOU3BOJICTBEHHBIM MEXAHU3MOM 3aIlyCTHTCS.

3AIAHUA
Jnist pacueTHO — rpadudeckoil paboThbl

OnpeaenuTbs MOITHOCTh 3JEKTPUUCKOT0 MPUBOJA MEXAHNU3MA, PEXKUM pabOThl KOTOPOTO 3a/1aH

Harpy304HOM quarpamMmoi B Tabiiniie BApHaHTOB.

Be1Opath aneKkTpuyeckuii ABUraTesb Mo KaTajaory, paciiudpoBaTh CTpPYKTypy 0003HAUEHHSI €ro

THUIIA, OTBETUTHh Ha KOHTPOJIbHBIE BOMPOCHI. J{J1s1 OTBETa Ha YCTHBIE BOMPOCHI OJIB30BATHCS

MaTepuaiamMy TeM ‘ DJIIEKTPUYECKUE MALLMHBI IEPEMEHHOTO TOKA” U DJIEKTPONPUBOA’ .

[TpaBuiia opopmIIeHUS U CAAYU OTYETA:

1. OdopmisaTs Ha OenbIx aucTax Oymaru gpopmara A4

2. Paborta noiKHA UMETh TUTYJIbHBIN JUCT, BHITOJHEHHBINH 110 CTaHIaPTHBIM MpaBUJIaM.

3. B zakmounTenbHOI yacTu oT4YeTa OJKHBI ObITh OTBETHI HA BOIPOCHI, YKa3aHHbBIE B
MePCOHAIILHOM BapHaHTE.

Jiist paboThI B KaUeCTBE JIEKTPONPUBO/IA UCIIOIB30BATh ACHHXPOHHBIN KOPOTKO3aMKHYTHIH

JIBUTATETh.

TexHUuecKue NaHHbIE 1. JBUTATENEH ¢ KOPOTKO3aMKHYTBIM POTOpOM cepun 4A:

[Tpu nponomxutensHoctu Bkimouenus [1B = 40% npuBeaeHs! B cCipaBOYHUKE 110

ANIEKTPOTEXHUKE U AeKTpoodopynoBanuto 2003r. , aBtop Anues .M. ctp. 158 tabn. 7.7.1.

[Tpu nponomxutensuoctu Bkmouenus [1B = 100% Ttam xe ctp. 135 tabn. 7.3.1.

ITpu nponomxurensHoctu [1B = 25% u [1B =60% B npunoxenun 1.



BAPUAHTHI 3AJAHUI J1J151 BRITIOJTHEHU ST PACYETHO — TPAGUYECKOM PABOTEI

Nepap | M; | My | My | My | Ms t |t | 6 [ ot | ot n
Hwm CeK 06/m

HUH

1 650 | 0 100 [ 0 [ 80 | 19 [ 55 38 | 97 | 10 | 1360

2 125 | 50 | 100 [ 50 | 150 | 15 [ 51 42 | 46 | 81 | 2940

3 300 | 100 | 0 [ 500 | 0 40 | 83 89 | 29 [ 33 | 690

4 120 | 300 | 700 [ 560 | 400 | 18 | 94 86 | 22 | 87 | 1470

5 70 [ 90 | 100 | 180 | © 10 | 20 | 35 10 | 80 | 930

6 180 | 900 [ 1000 [ 0 [ 700 | 10 | 82 | 52 80 | 61 | 980

7 1200 [ 700 | 650 | 540 [ 150 | 10 | 21 41 50 | 46 | 1470

8 [ 500 [ 100 [ 0 [600 [ 0 18 [ 29 87 30 | 63 | 700

9 100 | 500 | 150 [ 430 | 200 | 16 | 55 | 27 51 | 61 | 1460

10 | 70 | 100 | 400 | 0 | 420 | 12 | 22 | 45 30 | 35 | 2970

11 | 200 | 190 | 250 | 900 | 300 | 15 75 84 | 40 | 35 | 740

12 [ 90 | 300 | 0 150 | 180 | 12 [ 25 | 60 [ 45 | 70 [ 970

13 | 350 | 100 | 450 | 600 | 150 | 20 | 35 50 | 40 | 25 [ 2950

14 [ 200 | 50 0 | 700 [ 250 | 21 47 80 | 25 [ 20 [ 950

15 | 120 | 130 | 510 | 415 | 50 | 21 91 83 15 | 45 [ 1480

16 [ 130 | 50 [ 80 | 90 | 200 | 13 83 56 | 45 | 85 [ 2940

17 | 200 | 180 | 190 | 900 | 300 | 15 84 | 41 35 | 76 | 740

18 | 300 | 100 | 0 [500 | 0 40 | 83 89 | 29 [ 33 | 690

19 [ 70 | 100 | 400 | 0 | 420 [ 12 | 22 | 46 84 | 35 | 2970

20 | 80 | 250 | © 190 | 150 [ 20 [ 69 87 | 99 | 88 | 1480
21 | 300 | 110 | 550 [ 150 | 140 | 15 19 [ 45 25 | 88 | 2970
22 | 550 | 100 | 450 [ 700 | 150 | 15 82 | 43 67 | 86 | 2960
23 | 100 | 50 | 150 [ 200 | 50 15 [ 56 85 67 | 34 | 1480
24 | 150 [ 280 | 100 | 300 | 200 | 14 [ 45 | 60 | 61 | 35 [ 730
25 1200 | 380 | 470 [ 530 | © 10 [ 67 | 29 | 48 | 83 [ 740
26 | 550 | 100 | 450 [ 700 | 150 | 10 [ 51 43 15 [ 20 | 1470
27 | 350 | 250 | 500 | 600 | © 14 [ 66 | 35 18 | 78 | 700
28 | 150 [ 280 | 100 [ 300 | 200 | 18 | 26 | 29 | 46 | 78 [ 1460
29 | 160 | 250 | 150 | 100 | 50 13 | 47 35 55 | 67 | 2940
30 | 700 | 400 | 500 | 350 | © 4 20 | 40 | 50 | 32 | 950
31 | 400 [ 100 | 0 [ 550 [ 0 5 25 | 90 | 30 | 85 | 700
32 | 50 [ 300 | 0 150 | 180 | 24 | 44 | 52 | 44 | 87 [ 2940
33 80 | 30 0 95 87 15 [ 90 | 20 | 60 | 80 [ 1410
34 | 80 [ 250 | 0O 150 | 190 | 15 20 [ 110 | 60 | 45 | 1430
35 1 100 [ 600 | 0 [ 550 | 120 | 15 [ 50 | 90 | 30 | 25 [ 700
36| 100 | 300 | 150 [ 50 0 20 [ 45 30 | 40 [ 335 [ 730
37 | 300 | 350 | 460 [ 0 | 660 | 11 81 65 35 | 91 | 1475
38 | 200 | 110 | 550 | 150 | 140 | 26 | 70 17 89 | 78 | 1450
39 | 150 | 80 | 200 | 0 [ 400 | 4 80 | 75 35 | 40 | 900
40 [ 300 | 310 | 0 [ 220 | 425 | 14 | 20 | 60 [ 30 | 25 | 690
41 [ 150 | 80 | 200 [ 0 | 400 | 4 80 | 75 35 | 40 | 900
42 [ 300 | 310 | 0 [ 220 | 425 | 14 | 20 | 60 [ 30 | 25 | 690
43 | 40 | 300 | 250 [ 200 | © 10 | 80 [ 140 | 80 [ 220 | 1420
44 [ 100 | 250 | 390 | 680 | 200 | 18 33 75 | 40 | 67 [ 1470
45 [ 100 | 50 | 150 [ 290 | 300 | 19 [ 46 85 56 | 21 | 2950
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ey IIB =25% 1 11IB = 60%

HNPUJIOXKEHUME 1
TEXHUYECKUE JAHHBIE ACUHXPOHHBIX IBUT'ATEJIEU CEPUU 4AC (C TIOBBIIIEHHBIM CKOJIbXXEHUEM)

Tun gBuraresns IIB =25% I1B = 60% n Mnyck MHoMm Mxkp Inyck
00/MuH MuoMm THOM
P, kBt n % Cos ¢ P, kBt n % Cos ¢
CunxpoHHas yactoTa Bpamenus 300000/MuH
4AC71B2Y3 1,3 71,5 0,85 1,10 72,5 0,82 2850 2,0 2,2 5,5
4ACB0A2Y3 1,9 75,0 0,87 1,70 75,5 0,86 2855 2,0 2,2 6,5
4AC80B2Y3 2,7 75,5 0,88 2,20 77,0 0,86 2865 2,0 2,2 6,5
4AC90L2Y3 4,0 79,0 0,87 3,20 80,5 0,85 2870 2,0 2,2 6,5
4AC10052VY3 5,0 81,5 0,86 4,20 82,5 0,85 2890 2,0 2,2 7,5
4AC100L2Y3 7,0 81,5 0,87 5,80 82,0 0,85 2900 2,0 2,2 7,5
4AC112MB2V3 9,5 83,0 0,86 7,10 84,5 0,83 2900 2,0 2,4 7,5
4AC132M2V3 14,0 83,0 0,90 11,0 84,5 0,88 2855 2,0 2,4 7,5
4AC71A2VY3 1,06 71,5 0,88 0,95 72,5 0,86 2825 2,0 2,2 5,5
CuHxpoHHas yacToTa BpaueHus 150006/muH

4AC100L4Y3 5,0 77,0 0,84 3,8 79,0 0,80 1440 2,2 2,2 6,0
4AC112MB4V3 6,7 77,5 0,85 5,0 80,0 0,81 1420 2,2 2,2 7,0
4AC13254V3 9,5 82,0 0,86 7,5 83,5 0,83 1395 2,8 2,8 7,0
4AC132M4V3 14,0 83,0 0,86 10,5 84,5 0,83 1410 2,2 2,2 7,0
4AC160M4 V3 19,0 83,5 0,86 15,0 85,5 0,85 1410 2,2 2,2 7,0
4AC160S4 V3 23,0 86,0 0,87 18,5 87,5 0,87 1420 2,2 2,2 7,0
4AC180S4 V3 24,0 84,5 0,93 20,0 86,5 0,92 1415 2,2 2,2 7,0
4AC 180M4VY3 30,0 87,0 0,92 25,0 89,0 0,91 1435 2,2 2,2 7,0
4AC 200M4VY3 35,0 87,0 0,93 28,0 88,0 0,92 1415 2,2 2,2 7,0
4AC 200L4VY3 47,0 88,0 0,94 37,0 89,0 0,93 1415 2,2 2,2 7,0
4AC 225M4VY3 55,0 87,0 0,93 45,0 88,0 0,92 1415 2,2 2,2 7,0
4AC 25054VY3 63,0 87,0 0,93 53,0 88,0 0,92 1405 2,2 2,2 7,0
4AC 250M4VY3 71,0 86,5 0,94 60,0 87,0 0,93 1405 2,2 2,2 7,0
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Tun gsurareis IIB =25% I1B = 60% n Mnyck Muom Mxp Inyck
Muom Liom
P, kBt | M % Cos¢ | P, kBt n % Cos @ 00/MuH
Cunxponnas yactota Bpamenust 100006/mMuu
4AC 13256Y3 7,5 77,5 0,84 6,0 80,0 0,79 935 1,9 2,1 6,5
4AC 132M6VY3 10,0 77,5 0,84 7,5 80,5 0,78 940 1,9 2,1 6,5
4AC 160S6Y3 14,0 80,0 0,86 11,0 83,5 0,84 925 1,9 2,1 6,5
4AC160M6Y3 19,0 81,5 0,86 15,0 84,5 0,84 920 1,9 2,1 6,5
4AC180M6Y3 20,0 83,0 0,90 17,0 85,0 0,89 925 1,9 2,1 6,5
4AC200M6Y3 25,0 82,0 0,92 20,0 84,5 0,92 925 1,9 2,1 6,5
4AC200L6Y3 33,0 83,5 0,92 25,0 86,0 0,92 940 1,9 2,1 6,5
4AC225M6VY3 35,0 83,5 0,92 28,0 87,0 0,91 930 1,9 2,1 6,5
4AC250S6VY3 45,0 88,0 0,90 36,0 89,5 0,90 950 1,9 2,1 6,5
4AC250M6Y3 53,0 88,0 0,89 40,0 89,0 0,89 960 1,9 2,1 6,5
CuHxpoHHas yactoTta BpameHus 75006/mMuH
4AC132M8Y3 7,1 75,0 0,74 5,0 78,0 0,64 695 1,8 2,0 6,0
4AC160S8Y3 10,0 79,5 0,81 8,0 83,0 0,79 680 1,8 2,0 6,0
4AC160M8Y3 14,0 81,0 0,80 11,0 83,5 0,77 680 1,8 2,0 6,0
4AC180M8Y3 17,0 81,5 0,83 14,0 84,0 0,82 690 1,8 2,0 6,0
4AC200M8Y3 24,0 79,5 0,85 19,0 83,5 0,84 690 1,8 2,0 6,0
4AC225M8Y3 30,0 81,0 0,86 24,0 83,5 0,83 695 1,8 2,0 6,0
4AC250S8Y3 45,0 83,5 0,86 30,0 86,5 0,84 700 1,8 2,0 6,0

49



