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METOAUYECKUE YKA3AHIMA 110 BBIIIOJIHEHUIO TTPAKTUYECKUX PABOT

KonrtpomnbHas pabota coCTOUT U3 mATH 3anad. Kaxknas 3a1a4a OTHOCUTCS K ONIPEeICHHON TeMe.
3anaua Nel Pacuer nenell noCcTOSHHOTO TOKA OTHOCUTCA K TeMe 1.2 DiiekTpudeckue Lenu
MIOCTOSIHHOT'O TOKA.

3agayalNe2 Pacuer mapameTpoB MEPEMEHHOro Toka 1 3aga4ya Ne3 PacyeT Hepa3BETBICHHBIX
IIEKTPUYECKUX LIENIEN IEPEMEHHOI0 TOKa OTHOCATCA K TeMe 1.4. [lepeMeHHbIN 3J1eKTpUUECKUi
TOK. DIEKTPUYECKHE e 0JHO(A3HOTO MEPEeMEHHOT0 TOKA.

3amaua Ne4 Pacuer TpexdasHbIX JEKTPUUECKUX IENel MepeEMEHHOT0 ToKa K Teme 1.5.
DnekTpuueckue 1enu Tpex(azHoro nepeMeHHoro Toka

3amaua Ne5 BriOop snexktpoaBuraress st paboThl A1eKTponpuBoa K Teme 2.4. OCHOBBI

AIIEKTPONPUBOAA

MeToauueckue yKa3aHus K pelIeHHIo 3a1a4u |
PACYET LEITEX [TOCTOSIHHOI'O TOKA

Pemenue aroii 3anaun TpedyeT 3HaHUs 3akoHa OMa Juist BCel LIeNU U €€ y4acTKOB, [IEPBOTO
3aKOHa KI/IpXFO(l)a U MCTOAWKH OIIPCACIICHUA SKBUBAJICHTHOI'O COMPOTUBJICHHUA LCIIKU CMCIIAHHOTO
COEIMHEHUS PE3UCTOPOB.

TeopeTnyeckue CBeICHU:
U
B3anmMocBsI3b MeXTy OCHOBHBIMH TTapaMeTpaMH LIETH YCTaHABIMBAIOTCS 110 3akoHy Oma: | = =

llocnedosamenvhvim coedunenuem NPUEMHUKOS FIEKTPOIHEPTUH (puc.1) Ha3bIBAETCS COEAMHEHUE,
MIPU KOTOPOM KOHEI IEPBOr0 MPUEMHHUKA COEAMHEH C HA4YaJIOM BTOPOTO, KOHELl BTOPOTO C
Ha4YaJIOM TPETHETO U T. II.

G U U
[Tpu pa3MbIKaHUU LIETIH Y OJHOTO U3 MTOCIEA0BATEIBHO R R R
COEIMHEHHBIX MOTpeOuTENIel TOK HCUYe3aeT BO BCe : —— : ] :
LEMH. 1 Loy
e 4 Do _ ]
R .,
[oﬁzg—"'- -
Droﬁw
3akonvl nocne008amenbHo20 COeOUHEHUsL NPUEMHUKOS.
puc.1



1. =1L=1,=1. CLLIA MoK HA SCEX VHACHIKOX HEnl oouHaKosa
-\."‘EH; 1 “ = v

U . =00 U, =1, RanparceHile W SONCIEME UWCMOYRUKD HaMpaXcenia
SEYY 1 2 3

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

PASHO CYMME CONPOMUSTHUL COCMOSTAOUEL eNb

Ilapannenvhvim coeounenuem npuemuuxos (puc.2) 31eKTPUIECKON SHEPTUU HA3bIBACTCSA
COCZIMHEHUE, ITPH KOTOPOM Havajia BCEX BETBEH JICKTPUUYCCKOH 1IN MPUCOSTUHSIOTCS K
NIEPBOMY Y311y, KOHIIBI 3THX )K€ BETBEH MPUCOCTUHIIOTCS KO BTOPOMY Y3ITy.

V3en — Touka, B KOTOPOM cXoauTcs Oojiee IBYX MPOBOJHUKOB.

Bemeb — KaxXpIil U3 IPOBOJIHUKOB, PACIIOIOKEHHBIA MY IBYMSI Y3JIaMH.
Paszseemenenue — Bce BMecTe apaJIelIbHO COSAMHEHHBIC TIPOBOTHHUKH.

by

ooy

puc.

3aKOHEI napajjiCJIbHOI0 COCAUHCHUA MMPUECMHUKOB.

U, =U,=U, =U; Hnanpsicenue Ha 3axcumax uCmoyHuxa Hanpsjicenus

U HA OMOENbHBIX YYACHKAX 0OUHAKOEbL

Lo, =1 +1, +14 CUNA MOKA 6 Hepa3eemBNIeHHOU Yacmu yenu

pasen cymme moKo6 6 pazeemeieHul

G,., =G, +G, +G, oxeusanennmas (0bwas) npogoouUMoans pazeemsieHus yenu

pasna cymme npoeodwwocmeﬁ OMOEIbHBIX 66”16@11, cocmasiAiowux 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 HanpsHKEHUE MEXKITY Y3JIaMHU TIOCTOSIHHO, TO TOKU B BETBSIX HE 3aBHCSAT JIPYT OT Apyra.
[Toatomy npu omkatouenuu 0OHOU U3 8emaeli 6ce OCHAIbHblE 8emeU OYOYm NPoOoIAHCAMb
pabomameo.

» Uewm OoJibllie BETBEH B MapalIeIbHOM COSAMHEHUH, TEM MEHbIIIE 00IIee CONPOTUBIICHHE
BCEH LIEIH.

» Ilpu napamienbHOM COSTMHEHUH PE3UCTOPOB HX OOIIEe CONPOTHUBICHHE OYIeT MCHBIIIE
HaMMEHBUIETO U3 CONPOTHBIICHUH.

CxeMbl Ju1s1 pacueTa U JaHHble cMOTpeTh B IIpunoxkenun 1.

TIpumep 1:
MeTtoauueckue yKa3aHus K pelieHuo 3a1a4u 1
Pacuetno - rpadguyeckas padora Nel
Pacuyer snexTpuyeckux menen mOCTOSHHOTO TOKa
R: R:
Hano: R;, Ry, Rz Ry Uypy R
OrnpenenuThb: BCE TOKH U HAMIPSHKEHUS JICKTPUUSCKON R:
enu | —
I L
+ -
o0
Uosug

[IpeoOpaszyem cxemy, pa30uB ee Ha 4acTHU. B 3TUX 4acTsSIX JOJKHBI MPUCYTCTBOBATh MPOCTEHIITHE,
YHUCTO TOCIIEIOBATEIBHBIC WIM YUCTO NapauIeTbHbIC COCTUHEHHUS.

B cxeme nmeetca yucmo nocsedosamenbHoe R: B
Cxema A) — 1
coeduHeHuUe pe3nctopos R, u Rs.
Ri
»

Ri
1
| E—|

. "
Uomu

> [lo 3aK0Ham nocsedos8amesibHo20 coeOUHEeHUSA Ra
. Cxema b) —
MOXHO HaUTWN 3KBMBANEHTHOE MM COMPOTUB/EHME I

R:
R»3=R,+R; b !

» B cxeme (B) umeetca yucmo napasinensHoe Re

LI
coeduHeHuUe Pe3ncTopoB Rz U Ry.
+ -
Uostu




> [lo 3aKOHAM NapasnnenbHo20 coeOUHeHUA MOXKHO
HAWTM 3KBUMBAJIEHTHOE MM CONPOTUBAEHUE:
R34 = R23 "R
Ra23+R4
> B cxeme (B) umeeTtca uncto nocnesosartesibHoe
coeanHeHme pe3nctopoB R;u R,z

Cxema B) — 1

R:

R

Mo 3akoHam nocaeaoBaTeIbHOro coeguHEHUA MOXKHO
HaNTWN aKBUBAIEHMHOE conpomussieHue eceli Cxembl
Rske = R1+ Raza

Cxema C)

Paccuuraem Bce TOKH U BCe HAIPsKCHUA, KOTOPBIC MOXXHO OIIPCACIINTD B IlaHHOﬁ ICITH.

Omnpenenenue u pacyeT LEMU HAaUWHAeM ¢ caMoro mnpocreiimero Bapuanta (C).

Cxema C)

R&KE

—

Iob'Lu= Uoﬁg
Onpegenaem: ly5, Mo 3akoHy Oma: Roxs I IDE“‘ Uosy
+ -
faHo: Ry, Resa, losw, Uosy CxemaB) i Ui,  Us
Onpeaensaem nageHne HanpAXKEHUA Ha Kaxa0M Ri Reas
 —
pesuncrope. | I
Mo 3aKoHam rnocnedosamesibHO20 cOeOUHEeHUs
Uosy= Uz + Ujzs I IosLu
Mo 3akoHy Oma: + -
e o
U;= /omq “R; Ujsze = Io6u4' R334
Uosu;
HaHo: Ry, R23, R4, losw, Uosw, U1, U234 Cxema b)
Ui ‘ Uz ‘
Onpedendaem TOKM pa3BeTBAEHUN [3u l, Rz \
1
Mo 3aKOHY NapannenbHOro CoeANHEHUs: " — L1
/06u4 =ls+ly 1 ! 123
- - I R4
f23 = U234 4 = Upzsq ey —
Ro23 R4 TIosug —
o 3aKkoHy Oma: + .
Uosu;

D'aHO R'I! RZ: R37 R41 UO5LLU I06LLU U77 U2341 /231 /4




Cxema A) |y,

OHEEQEHHEN\ nageHne HanpAaxeHma Ha
pe3uctopax R, n R
I'IOSCIKOHyOMa: U2:123‘R2 U3:I23'R3

PACYET IAPAMETPOB [IEPEMEHHOI'O TOKA

TeOpeTI/IquKHe CBCACHMUA:
HapaMeTpLI MNEPEMCHHOI'O JJICKTPHUYCCKOI'O TOKA:

1.Ilepuoo T (puc.3) — BpeMsi, B TECYCHUU KOTOPOTO IPOUCXOJAUT
BeCh IIUKJ u3MeHeHus nepemeHHbix J/[C, Toka mim
HaIPSKEHUST; U3MEPSIETCS B CEKyHIax (C).

2. Yacmoma f — BenuunHa, oOpaTHast IEPUOLY, ITOKA3bIBAKOIIAS,
CKOJIBKO TTEPHOJIOB COEPKUTCS B |1 ceKyHIe (MIIM YHCIIO
000pOTOB pOTOpa B CEKYH/TY); €AMHUIIA U3MepeHus [ epy

(Ty):

f=_

T crangaptHas yactora B Poccun f =501y
cm

3. Venosas wacmoma w - CKOpOCTh U3MEHEHUS YITIA 0 B TEUCHUE
BpPEMEHHU ¢, eANHUIIA U3MEPEHUS paJiiaH B CEKYHY (pad/c):

a a
n=— = a=0t => =—
4 a

Ha npaktuke s Poccun o =27- £ =2-3.14-50=314 pad/c

4. Amnaumyousie 3nauenuss moxa Im , nanpsocenus Um , 30c
Em (puc.3)— MmakcuManbHbIe 3HaY€HUs MTHOBEHHBIX
BEJIMYMH TOKa, HanpsokeHus u J/1C.

5. Menoeennvie 3naueHus moka i, HANPANCeHUs U, 20c e
(puc.4) - 3Ha4YeHHUS FTUX BEJIUYUH B JIF000I MOMEHT
BpeMeHU. 3MEeHSI0TCSl 0 CHHYCOUIAJIbHOMY 3aKOHY:

i=1, sinwt
u=U, sinwt

e=1I, sinwt

Em

ST B

puc.3

puc.4




6. /Jleiicmsyrowue 3navenus moxa I, nanpsicenus U u 30c E - BBOIATCS I U3MEPEHUS
CHHYCOUJIaJIbHBIX BEJIMYMH TOKa, Hanpsbkenus u DJ1C. JleficTByronme 3HaueHus
CUHYCOMIATIbHBIX BEJIMUYUH HAHOCSTCS HA IIKAJBI JJIEKTPOU3MEPUTEITHHBIX TPUOOPOB,
U3MEPSIOLINX MTEPEeMEHHbIC 3HAUCHUs

[="2=07071,

|

eticmeyrouee 3nauenue nepemeHHo20 MoKa
U=—2=0.707U, paBHO TaKOMY MOCTOSTHHOMY TOKY, KOTOPBIH 32
BpeMs1, paBHOE OJHOMY IIEPUO/Y, BBIICIACT Ha
pPE3UCTOPE OAMHAKOBOE KOJHICCTBO TEILIOTHI C
MePEMEHHBIM TOKOM

i~

>

~

E=Zm=0707E,

>

He Bceryia HauasbHbIA MOMeHT oTcuera BpeMenn /1 =0 coBmanaer ¢ nmpoxoskaenueM yepes
HOJIb CUHYCOM/IaJIbHOW BEIMUMHBI, U B CBSI3U C 3TUM Ha rpaduke BeKTop / B HaYaJIbHBIII MOMEHT
m

BpPEMEHH 00pa3yeT ¢ TOPU30HTATBHONU OChI0 HEKOTOPBIH

yroa a. i
ITpu 5TOM B MOMEHT Hayajia OTCYETa BpPEMEHNU o,
CHUHYCOMJAJIbHAs BEJIMYMHA UMEET 3HAYCHUE:! / \/A / t

VYron o (puc.5) Ha3bIBACTCA HAUANbHLIM (DA308bIM V2IOM tr
UIU HAYaAILHOU Pazoll:

i, =1, sin(or, + af) =/ sina

puc.5

C,ZLBI/IF (1)8.3 CUHYCOUJAJIbHBIX BCJIIMYUH.

[Tpu Bpamienuu poropa ¢ 1ByMsl YKpEIJIEHHbIMUA HA HEM BUTKAMU € U e , B HUX Oyner
12

uHAyKTHpoBaThcs 3/1C 0oMMHAKOBOM YaCTOTHI U C OAMHAKOBBIMH aMILIUTYAaMH (puc.6)

B cneactBue caBura BUTKOB OTHOCUTEIBHO PYT Apyra B npoctpaHcTBe JJC nocruraror
aMIUTUTYIHBIX 3HAYEHUI HE OTHOBPEMEHHO:
TIE o ¥ o HadaubHbIE (a3bl, OMPEIesioT i

i =1, sin(wf + a’l)
BEJINYMHY CMEILCHUS CHHYCOUJl € U e
12

OTHOCHUTEIJIBHO Havalla KoOpJuHar rpaduxka.

e =FE sin(of+a,)

e, =L sin(of+a,)

i =1 sin(ot —a,)

puc.6

Pa3zHocTh HauanbHBIX (Pa3 IBYX CUHYCOMIAJIbHBIX BEJIMYUH Ha3bIBAETCA cogucom ¢has (puc.7):



o=a —a,
HallaﬂOM nepuoda HA3bIBACTCA MOMCHT BpeMeHI/I, B KOTOpOM CI/IHYCOI/II[aJIBHaH BCJIMYHMHA
MpOXOAUT Y€PC3 HYJICBOC 3HAYCHUC, ITOCJIC KOTOPOIr0 HAYMHACTCS €€ TMOJIOKUTEIBbHOE 3HAUEHHUE,

HavanbHas ¢a3a o OTCUUTHIBACTCS 110 OCH ¢ OT Hadasa
Hepuojia CUHYCOU/IbI 10 Hadaja KOOPJUHAT.

ITpu a > 0 — Hayano CUHYCOW[BI CIIBUTAETCs

BJIEBO OT Hayaja KOOpAUHAT

ITpu o0 < (0 — Hayano CUHYCOMJIbI CIIBUTAETCS
BIIPABO OT Hayajla KOOPAUHAT.

Cumycouda, 'y KOTOpPOHM Hayajo mepuoaa
BO3HUKAeT clieBa Ha rpaduke paHblle, YeM Yy
JpYroil — CUUTACTCS onepexcarowel no ghase; a
Ta, Y KOTOPOIl MO3xe — omcmaroweti no gase.

puc.7

MeTtoauueckue yKa3aHus K pelIeHuIo 3a1a4u 3
Pacuet Hepa3BeTBICHHBIX 3JEKTPUUECKUX LIETIEH IEPEMEHHOT0 TOKA

TeOpeTI/IqCCKHe CBCACHMUAA: O,Z[HO(i)&SHLIC QJICKTPHUYCCKHC LCIIN IICPCMCHHOI'O TOKA.

VYyacTku 1emnu, Iae MPOUCXOUT B OCHOBHOM ITPe0Opa3oBaHUE 3IEKTPOMArHUTHOM
SHEPruM B TEIJIOBYIO, 00JaAa0T COIPOTUBIIEHUEM, KOTOPOE HA3bIBAETCS AKMUBHBIM
conpomugnenuem 1 0003HAYACTCS — Ra

Ra - BCJIMYHMHA, XapaKTCPpU3Yroliasa COIIPOTUBIICHUEC LHCIIH ICPEMCHHOMY
TOKY: a

Ha taxoMm Y4aCTKE BKJIIFOYCHBI PC3UCTOPELI, JIAMIIbI HAKaJIMBAHWA, D
SJICKTPOHAI'PpEBATCIIbHBIC YCTpOﬁCTBa, a TaK»XKe (I)eppOMaFHI/ITHBIe 0603HauYeHUe Ha cxeme
CEPACYHUKU PA3JIMYHBIX SJICKTPOTCXHUYCCKHUX YCTpOﬁCTB

YyacTtku eIy, rI€ BbIpakCHbl B OCHOBHOM MArnuTHBIC I10JIA, Ra - 7
06J'IaJIaIOT HHAYKTUBHOCTBIO, KOTOPOC HA3BIBACTCA peaKmueHbiM

edunuya usmepenus  (Om)
UHOYKMUBHBIM CONpOmueieHueM 1 0003HaIaeTCsI — ¥

¥, =0-L  eounuya usmepenus (Om)

Ha TakoM ydacTke 1ienu BKJIFOUEHbl MHYKTUBHBIE KaTYIIKU PA3IMYHbBIX JIEKTPOTEXHUUECKUX
YCTPOUCTB (HarpuMep OOMOTKH TOJTIOCOB AIEKTPUUECKUX MAIIIMH, 0OMOTKH TPaHCPOPMATOPOB).

X,

VL O6o03HaueHHne Ha CXEMe

YyacTtku LECIH, rA€ BbIPAKCHBI B OCHOBHOM JJICKTPUYCCKUC 101, O6J'Ia,HaIOT CMKOCTbBIO,
KOTOPOE€ HA3BIBACTCA peaKmu6HbIM eMKOCMHbIM conpomueilerHuem u 0003HaJaeTcsa — X
c
1

— eounuya usmepenus (Om)
w-C

X =

X,
[S
_I I_ O003HaueHME HA CXEME

Ha taxoMm Y4aCTKE LS BKIIFOYECHBI KOHACHCATOPEI, JJICKTPHYCCKUC KaOemu.



OpHOda3HbIE IEKTPUIESCKUE TICTIH, BKIIOYAIOIINE BHIIICTIEPEUNCIICHHBIE TAPaMEeTpHI,
HAa3bIBAIOTCA LUCISAAMU C COCPECAOTOYCHHBIMU MMapaMETPaMH U MMO3BOJIAKOT U3YUUTH CBOMCTBA
OTJENIbHBIX YYaCTKOB LIEMH, 00JIaIaI0NINX CMEUAHHBIMU COCOUHEHUSMU:

3akon OMa a1 1IeTei mepeMeHHOro TOKa

Jlns ueneit nepeMeHHOro TOKa /il CMeuanHblx coeoureHuti B 3akoH OMa BBOJAUTCS MOHSTHE
HOIHO020 conpomuenerus yenu 7 , B KOTOPOM YUUTBHIBAIOTCS BCE BUJIbI COIPOTUBIICHHUIA.
Z onpedensemcs u3 mpey2oibHuKa COnpOmMuGLeHulL:

I p2 2

ans aKimueHo - gHayRmueHod tenu Z= Ra X L
U

” Y )

; R, +1:
X COSQ = U” = R“
¢ U Z
-":v;-" Ra Sin qo = ﬂ = ﬁ
U y4
QA GKIMUEHO - eMKOCINHON Yeml Z = Rj + ZCZ
R 3 [ U
R+ 7]
Z N COSQ = U“ = R“
¢ U YA
1 UC lc
sin@ = =
¢ U Y4

O aKMUeHo - UHOYKIMUGHO -

eMROCIMHON Heny 5 5
U:_r Z:\/Ra +(XL_ZC) 0]2}1 ZL >lc
\ R, Z=NR*+(x.— 7" om x>z,
=Y
Z




HGHI/I C aKTUBHBIM COIIPOTHBJICHUEM

B npoeoduuke C AKMUBHBIM cOnpomuejieHuem KonebaHusn
U mokKka no ([Daze coenaoarom ¢ Koneoanusamu HANPAIICEeHUA,
a

~ Ucemu Ra LqD :0

m.e.

L ]

L 2

w,i u

Ha BexTopHoii nuarpamme t

nokaseiBaercda cosnanenne [ u U B Buzge — > U -

mapaJsicJIbHbIX BEKTOPOB.

HCHI/I C UHAYKTHUBHBIM COIMPOTHBJICHUCM

. » Y Toxk e uyenu c qu)meueHOCMbIO omcmaem om
0

UL Hanpaxcenusn smoi yenu 1/4 nepuooa, unu £9¢=9(

Ha BeKTOpHOﬁ AuarpaMmme OTCTaBaHUC TOKaA

90°
OT HAITPAKCHUA IMOKA3bIBACTCA 110 9aCcOBOU \ > I
CTpelKe:

- 0= 90

HCHI/I MNEPEMEHHOTO TOKa C EMKOCTHBIM COITPOTHUBICHUEM

I Tok 6 yenu ¢ eMKOCMbIO 8 CE0UX USMEHEHUSX
onepedicaem no ¢ghase Hanpsjicenue KOHOeHCamopa Ha
u . 1/4 nepuooa, unu £ p=9()’

L

u, i,p

; / ; u

90°

®

Ha BexTopHO# tnarpamme onepexenue [

OTHOCUTENBHO U MOKa3bIBACTCS npomue wt
4acoeou CmpenKku.

11



CxeMbl U151 pacueTa U JaHHble cMOTpeTh punoxkenun 3.

[Ipumep 2:
Pacuetno - rpaduueckas padora Ne2

OINIPEAEJIEHUE IMTAPAMETPOB ITEPEMEHHOI'O TOKA

i =15sin {31‘” + %) OMPELE/INTD:
[HaHo: . AmnanTyay TOKa

i, =25 sin (314t _Z] [Jencreytollee 3Ha4YeHMe TOKa

6 HauanbHyto a3y Toka

Yrnosyto 4acToty
YacToTty
MNepuog
MrHoBeHHOe 3HaYeHMe TOKA B Ha4a/IbHbIi MOMEHT BPEMEHMU
Casur no dpase mexay 3afaHHbIMU TOKaMM
MocTpouTb rpadmK TOKOB M KPYroByto Anarpammy

©oONOU A WNE

AMIUIATYIHBIE 3HAUEHUS TOKA [, = Im -sin (a)t +0£)

I, =154 1,=25A

2. MeiictByromue 3nadenns Toka | = —==0.707-1,
15

S

I, =——=0.707-15=10,6 A
b2
25
1, =—=0.707-25=17,7 A
P2
3. Yeon o (nauanvnas paza) a, = 7 _ 90° a, = T30
2 6
1. Vrosas wactota o (pan/c) @ =314 paod/c
5. Yacrota f (I'r) 314
=2 = =50 I'y
27 2-3]14
L1 12
T=—=—=0,02c



6. [Tepuon T (c)

7. MrHoBeHHOE 3HaUCHHE TOKA B HAYaJIbHBIM MOMEHT BpPEMCHHA

i =15sin [314-0+ 2 |=15-sin = =15-1=15 A
2 2
11
i, =25 sin [314-0—%)225-sin[—%j=25-sin?ﬂ:25~(—O,5)=—12,5 A

8. CaBur no ¢aze Mex1y 3aJaHHBIMH TOKAMH

(pzf_ _Z :£+£:2—ﬂ-=1200
2 6 2 6 3



MoctpoeHue rpachuka ToKoB

1. Ong nocTpoeHWs rpacMKoB TOKOB MOArOTOBMM KOOPAMHATHYH CeTKY

a) OtnoxmTb Ha ocn € hasHbie yrnbi, 25
M3MepfieMble B paguaHax s ]
_ = .
B) OTNOXMTbL Mo ocn | X
aMMAUTYOHble 3Ha4eHNs TOKOB z 1% = . z = t
2. Ha HayanbHOM 3Tane NocTpoeHNs rpachvKoB —131

OTKNadblBaKTCA HaYanbHEIe cbaau, KOTOpPEIEe Gyp,y'r
ABNATbCA Ha4anom nepuoda CUHYCcOWA

HauansHags cbasa ¢ OTCUUTBIBAETCA NO OCK £ OT Ha4Wana cUHycouabl A0 Hadvana KoopAuHaT:
Mpn a >0 - Hauano cuHyconabl cABWraeTcA BIBO OT HAUana KoopAWHaT
I'Ipu a <0 - Hauano CHHYCOWAEl CABWraeTCA BNPaBo OT Havana KOoOpaAWHaT.

1

23 7

15 4
] o =2 =90" >0
2

Y

=-30"<0

5 ; —_
B : %=

5. Onpegensiem yron casura a3 Mexay ToKamu ilu i,

Mo pacueTam u Ha rpacpuke @ = 120° N

6. MOCTPOWUM KpyroByio guarpamMmy B 3 145 1 " 5 - i
HaJyanbHbIA MOMEHT BPEMEHU r=()

Mo pacuyeTam 3HaYEHNA TOKOB B 3TOT \_/z, \./

MOMEHTBPEeMEHU § =154 [ =-1254.

CTPOHUM NO STUM 3HAUEHNA BCMOMOTATENEHLIE OKPYKHOCTH. MepeHOCUM 3HAUEHNA TOKOB B COOTBETCTBUM C
WX HauanbHbIMK thasamu a’1=§ o =_% Ha 3TN OKpyHOCTU. CTpOUM BeKTOpa TOKOE.

Yron cagura ¢as Ha BEKTOPHOI AnarpammMe Takke JOoMmkeH ObiTb paBeH ¢ = 1200
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5. Onpegensem yron caenra a3 Mexay TOKamu jlu I

Mo pacuetam v Ha rpagike (@ = 120°

6. [NocTpouM Kpyrosyto guarpammy B
HayanbHbI MOMEHT BPEMEHU =) .

o pacyeTaM 3HauyeHUd TOKOB B 3TOT
MOMEHT BpeMEHU § =154 i, =-1254.

CTpOHM Nno 3TUM 3Ha4YeHNA ECNOMOraTenbHbIE OKPYHHOCTH. I'IepeHocMM 3Ha4eHWA TOKOE B COOTEETCTEWHN C

WX HauamnbHbiMK azamn  , T, _ T Ha 3TU OKPYKHOCTH. CTPOMM BEKTOPA TOKOB.

2 6

Yron caeura ¢has Ha BEKTOPHOI auarpamMme TaiKe JdomKeH ObiTe paseH @~ 12¢°

I[aHHBIe AJig pacueTta CMOTPETH B HpI/IJIO)KeHI/II/I

3.

[Ipumep 3:

AaHo:

X, =9 0m
R,1=50m
Xc=150m
R.2=30m
U=2008B

PacuetHo - rpaduueckas padora Ne3

Pacuert Hepa3BETBJIECHHBIX LIENEH IEPEMEHHOTO TOKA

Rat Xc Raz
—CHE
o ¢
~U
Onpepenutsb:

7 - obuiee conpoTusneHUe Lenw

| - 06WmMi TOK Lenu

€OS @ - KO3IPPULMEHT MOLLHOCTH

MageHna HaNpPAXKEHUA Ha KaXK40M COMPOTUB/IEHUM
MocTponTb B MaclwiTabe BEKTOPHYIO Anarpammy
AKTUBHYIO P, peaKkTMBHYO Q, NOJIHYI0 S MOLLHOCTU Lenu

ouhkwnNeE
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1. OITPEZIEJISIEM o61iee conpoTuBieHue uenu Z

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

2. OITPEAEJIAAEM oOmuii Tok nenu |

I:g:@_z()A
Z 10

3. OITPEJAEJISIEM k03¢ GUIIMEeHT MOIITHOCTH

R,+R, 5+3
Cos @ = = =0,8H 5 5 _360
7 10 o Tabnuue bpaauca onpenensieM yromn ¢=

4. OITPEAEJIAEM naaenus HanpspKeHUsST HA CONPOTUBIICHUSAX

U,=I-R,=20-5=100B

U U U, Usp
U,=1-R,=20-3=60B \ x\ \x\ L
U,=1-X, =20-9=180 B HH

A )

U.=1-X,=20-15=300B

5. IIOCTPOUNM BeKTOpHYIO AMAarpaMMy TOKa U HAIPSDKEHUH U IOKaXKEM NIPaBUIIbHOCTh
IIPOU3BEICHHBIX PACYETOB

[TocTpouM BEKTOPHYIO THArpaMMy € MOMOIIBI) BEKTOPHOTO CJIOXKEHUS HAWJICHHBIX 3HAYCHU N
MTaJICHUI HaIIPSIKEHUN: l_j d - o

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

Bvibupaem  macumad

011 MOKA U HANPANCEHULL U1:1()OB U 2:6OB
=5%M = I=4cm U,=180B U,.=300B
M, =508/ = U,=2cu U=200B I=20A
U,=12cm
U,=3,6cm
UC=6CM

U=4cm
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1. OTknNaabIBaeM ropU3cHTanbHoO BEKTOP I =4 CM

CONpOTHBIIeHWe

XL
- MageHue HanpskeHuAHa Hem [

- Ha BekTOpHOM AMarpaMme BeKTop UL

OTKNaAbIBAETCA OTHOCHTENEHO
BEKTOpPa TOKa BBEpX (NPOTHB
4acoBOM CTPENKH)

UL

2.B anenpuuecuoﬁ CXeMe nepebiM No CHeTy CTOMT peaKTUBHOe MHAOYKTUBHOE

L 4

1 U
= ]
XL Ra1 Xc Raz2 X, Rat Xc Raz2
3. B anekTpnyeckol cxeme BTOPLIM MO CHETY CTOUT akTHBHOE 4. B anekTpU4ecKoii cxeMe TpeTbMM NO CHeTY CTOWT peakTUBHoe
cCONpoTUBneHHe oy @MKOCTHOE CONPOTUBINEHHE 3
- NageHve HaNpPAXEHNA HA HEM , Ua1 — Ua1 - MapeHne HaNPsKEHUA Ha HeM UC
Ua1
- Ha BekTOpHoii gUarpamme BeKTOp Ua1 - Ha BeKkTOpHOI gMarpamme BEKTOR UC
OTKNAALIBAGTCA OTHOCUTENbHO OTKNaALIBaeTCA OTHOCHUTENLHO BekTopa
BEeKTOpa ToKa napannensHo UL TOKa BHU3 (N0 YacoBOW cTpenke) UL Uc
- Mpu aTom NPoN3BOAUTCA BEKTOPHOE CNIOKeHHe - MpH aTOM NPOH3BOANTCA BEKTOPHOE CNOXEHHe
U, +U, W4+ WU
u a1 — —
1 c I
X, Rat Xc Raz X, Rat Xe Ra2
5. B aneKTpHYeckoi cxeme YeTBEPThIM MO CHETY CTOUT 6. Mocne reomeTpM4eCKOro CNOXKEHUA BCEX
aKTMBHOE COMPOTUBNEeHne YeTbipex BeKTOpoB F onpen Uar
Raz2 NonHoe HanpsXeHne cxeMbl:
- MapeHue HanpPAXeHUs Ha HeM Ua2 Y = = = = = u
Uat WOF = (U1, ar Ul ARl " U
- Ha BekTropHoii guarpamme BekTop Ua2
S - lNfA aTOro coefMHAEM Ha4ano camoro
A bt H NepBOro ConpoTNBNEHNA
BEKTOPa TOKa napanmnensHo UL Ue P i U
- Mpu 3TOM NPOUZBOAUTCA BEKTOPHOE CNOXeHHe ¢ KoHLioM camoro nocneaHero sektopa L2 J ® I 4
U, +tU_,
Ua 2 > U Uy U, Uaz u
! \ X
: XL Rat [ 1 Raz
X, Rat X | Ra2 e T o | o T Uer
il |
u W3 BeKTOpHOW AMarpaMMbl onpefensem,
o - yTo:
* @ Uaz ~v U=4em uru U=200B @=36
U Uay Y Uaz
X, \ Re? \ Xe Raz \
f Uat
il |
u
-'\-U- Ue
UL
Bektop U sBnsetca runotenysoii
i ¥ {Uat +Un2)
PAMOYronbHOro TPEYronbLH1Ka, | B
i ;
KaTeTbl KOTOPOro: JlP |] 1
3 (Ue-UL)
(Uat +Ua2) g I (Uc— UL
\.ﬂ
—
no  meopeme Hugpazopa Uz

U=U,,+U,,)+ U -U,)?
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OIIPEJAEJISAEM akTHBHYIO MOIIHOCTB 3JIEKTPUUECKOM LIETIN:

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

unu

P=U-1-cosep=200-20-0,8 =3200 Bm
OIIPEAEJISAEM peakTUBHYIO MOIHOCTb 3JEKTPUUECKOM LIEIH:

Q=0"-(X,-X,)=20"-(15-9)=2400 BAp

unu

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

OIPEJEJISAEM mnosiHy0 MOUTHOCTH 3JIEKTPUUYECKOH IeMu:

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

Jannble mia pacuera cMOTpeTh B IlpuiokeHnn
3.

MeTtoauueckue yKka3aHusl K pelieHuIo 3aaauu 4

Pacuer Tpexda3HbIX MEKTPUUSCKUX IICTIeH TEPEeMEHHOTO TOKa

€A es ec

TeopeTnyeckue CBEICHUA:

B Tpex¢azHoii cucteme nepeMeHHOro Toka AeHCTBYIOT TPH

91C OIWHAKOBOI 9aCTOThbI, B3aMMHO CMCHICHHBIC 110 (1)336
1

Ha OJIHY TpeTh ( /3)1‘IepI/IO,Z[a.

120° 240°
wt

1
— 1 3 3
e, =E, sin wt

2 puc.8
e, =F, sin[cot ——ﬂj
3
e.=E, sin(a)t—%rj

OOMOTKH T CHEpaTopa MOKHO COCAUHUTL ABYMS CIIoco0aMu:
«3BC?>,Z101>1)> N «TPCYTOJIbHUKOM)).

CoenuHeHne 0OMOTOK reHepaTopa «3Be3A0M».

[Ipu coenuHeHN 0OOMOTOK 3BE3710M KOHI[BI OOMOTOK X,
YV, Z coequnstoTCs B OAHY TOUYKY NN, HA3bIBAEMYIO H)1€601
MOYKOU UU HEUMPAIbIO 2eHepamopa.

B ‘-Ieﬂ’lblpe)CI’IPOGOOHOIZ cucmeme K HeﬁTpaJ'IH YeThipexnpoBoaHas
MPUCOETUHAETCA HEUTPAJIbHBIN, WJIK HYJIEBOU MpoBoA. K

puc.9
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HayajaM OOMOTOK TeHepaTropa MPHCOCIUHSIOTCS TpHU

JIMHEWHBIX IIPOBOAA.

Hanpspokenus Mex Iy HadanaMu U KOHIIaMU (a3, WId, 9TO TO K€, HAIPSHKEHUS MEXKTY KaKIbIM U3
JTUHEHHBIX TTPOBOJIOB M HYJEBBIM, HA3bIBAIOTCS (haszubimu HanpsiceHusm N 0003HadaroTcs Uy, p,
U. unu B obmmem Buze Uy

Hanpsxenus Mex 1y HadyajgaMu 0OMOTOK, WIJIH, YTO TO K€,
MEXK]1y JTMHEUHBIMHU ITPOBOIAMH, HA3BIBAIOTCS AUHEUHIMU
nHanpsicerusimu 1 o6o3navdarotres Usp, Upe, Uey nam B 001IEM
Buze U,

OO6byHO Bce (a3pl OOMOTKM TIeHepaTopa BBIMOIHSAIOTCA
es

OJIMHAKOBBIMH, TaK YTO JCUCTBYIOIIME 3HAYEHHUS 3JC B (azax ec “"[‘)
120
paBHbl, T. €. E4=FEp=FEc , HO CIBUHYTbl OTHOCHUTEJIBHO IPYr

BekTopHasA guarpaMMa

apyra Ha «¢@ = 120°. Ha BekTropHON nauMarpamMMe 3TO
TpexdasHbix 3AC

MOKA3bIBACTCSI CIAEAYIOLUIUM 00pa30oM.

Taxkyto xe quarpammy uMmerot ¢aszHble HanpsokeHus reaeparopa Uy, Ug, U,

CooTHo1IeHNE MCKAY JIMHEWHBIMU U (I)aSHBIMI/I HalIpsAKCHUAMU IIPpU COCIUHCHUHA 0OMOTOK
reHeparopa <<3B63,H0ﬁ>).

UAB

Bekmop AuHeliHo2o HanpaxeHuAa paseH pasHocmu
8EKMopoe8 coomeemcmeyrouwux d)G3HbIX HGHpﬂMEHUU,

=

J,+(-0,) BC

(-0.)

U, +
Uc+(—UA)

=t
Il

AB ZjA _[73

BC B

S
Il
=t

S

Il
&

C
(@] C A

U3 exmopHoii ouazpammul 6UOHO, YMO 8eKMOP JTUHEUHO20
HANPAICeHUs. npU COeOUHeHUU 0OMOMOK ceHepamopa

«36€3001» OobULe 6eKMOPA (Pa3HO20 HANPANCEHUS A NER
BeKTopHaa auarpaMma HanpspKeHUil

U,=+3U,

CoenuHeHrne 0OMOTOK FeHepaTopa «TPEeyroJIbHUKOM.

[Ipu coenuHeHMM OOMOTOK Tpex(da3HOTO TeHepaTopa

TPEYroJbHUKOM KOHEIl MepBOoi OOMOTKM X COeAMHSETCS C Z A

HAyaJoM BTOpOM 0OMOTKHM B, KOHel BTOpOH OOMOTKH Y 1 oBMOTKa
COEIMHSAETCS C HayajJoM TpeTbel oOMoTKM C M KOHeI| 3 obmoTka

Tperbeil 0OMOTKM Z ¢ HayanoM mnepBoil A. Tpu JTUHEHHBIX

IIPOBOAA, UAYIIMX K IPUEMHHUKAM 3HEPTUH, IPUCOEIUHAIOTCS C X

K HayanaMm ¢a3 4, Bu C. :ﬁhﬁ;

2 obmoTka
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IIpn TakoM coequHEHHH OOMOTOK @asHble 7\ i )
HANPANCEHUS PAGHBI TUHEIHBIM. A
Uir=Uy the | Ues
Upc = Up Uu,= Urj) c !l B
Ucs = Uc B A o
Usc
Y A J P c

Cxema coeiMHEHUA 0OMOTOK
TpexdrazHoro reHepaTopa TPeyrofbHUKOM

COG[[I/IHGHI/IC reaeparopa u NpueMHHKa SHCPIrunu <<3BCSIIOI7D>.
IIpu TaKOM COCANMHCHUU CUCTEMA MOKCT OBITh

1. YeTwIpeXnpOBOJHON — UCIIOJIB3YETCS IIPU OCBETUTEILHON HArpy3Ke
2. TpexnpoBoJHOM — HCHONB3yeTCs IpPU CUIOBOM Harpyske (T.e. NpU TMOAKIIOUYEHUU
3JIEKTPOBUTATEIIEH )

YeThIpexnpoBOIHAs CUCTEMA TpeX(a3HOro TOKa.

Ecnu ¢a3nble 0OMOTKHM reHepaTopa Win NOTPEOUTENsI COETUHUTD TaK, YTOObI KOHIbI 0OOMOTOK
ObUIM COCAMHEHBI B OJJHY OOIIYIO TOUKY, a Hadana 0OMOTOK MPUCOEAMHEHBI K JINHEHHBIM
IPOBOJAM, TO TAaKOE€ COEMHEHHNE HAa3bIBAETCS] COEAMHEHUEM 3BE3701 U 0003HAUAETCs YCIOBHBIM
3HakoM Y. Ha prcyHke 0OMOTKH reHepaTopa U oTpeOuTeNsl COeTMHEHBI 3Be3/10i. Touku, B
KOTOPBIX COETMHEHBI KOHIIBI (ha3HBIX 0OMOTOK I€HepaTopa WK MOTPEeOUTENs, Ha3bIBAIOTCS
COOTBETCTBEHHO HYJIEBbIMH ToukaMu reHepatopa (0) u norpedutens (0').

O6e Touku 0 u 0' coemuHEHbI TPOBOIOM, KOTOPBII HA3bIBACTCS HY/I€8bIM, UITU HEUMpaibHbIM
npogodom. OcTalbHble TpPU MpOBOJAA Tpex(a3HOH CHCTEMBI, HAYIIHE OT TeHeparopa K
NOTPEOUTENI0, HA3BIBAIOTCA JUHEUHbIMU npogodamu. TakuMm o0pa3oM, I€HEpaTop COEIUHEH C
norpeduTeneM 4eTelpbMs MpoBoAaMu. [1o3ToMy 3Ta cucTeMa Ha3BIBACTCA Uemblpexnpo8OOHOU
cucmemou mpexgazno2o moxa.

BekmopHas duazpamma
JUHeUHbIX U (hasHbIX HAanpsXeHud,
HUHelHbIX moKoe A8 coedUHeHuUs

“3ge3doll”

Tpexc|3a3Has| YeTbipexXnpoBogHada CcCUCTEMa NepeMeHHOro Toka
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Tok, nporekarmuii Mo ¢pa3zHol 0OMOTKE TeHepaTopa Ui MOTPEOUTENs, Ha3bIBACTCS (ha3HbIM
mokom 1 0003Hadaercss B obmieM Buae Ip. Tok, MpoTeKaroui MO JIMHEHHOMY IIPOBOAY,
Ha3bIBACTCS JIUHEUHbIM MOKOM W o0o3Hadaercss B obOmem Buzae [, [lo HyneBoMy mpoBoxy

— —

MPOTEKAET TOK, PABHBINA 2eomempuieckou cymme mpex moKos: Io =1 4T IB + IC .

IIpu coeaHeHnN 3Be310M JIMHENHBIN TOK paBeH (a3HOMY TOKY I P Iqb

Hanpspxenus, n3amepeHHble MeX1y Hadajgamu (a3 reneparopa (Wid NOTPeOUTENs) U HYJIEBOM
TOUYKOM (MJIM HYJIEBBIM IPOBOJIOM), Ha3bIBAIOTCS (pa3sHBIMU HANPSKECHUAMHU M 0003HauaroTcst Uy,
Ug, U. nim B o0wmem Buze Uy,

Hanpspxenus, n3amepennsie Mexay Hadanamu 1Byx ¢a3: A u B, Bu C, C u A — reneparopa

WM TTOTPEOUTEIS, HA3bIBAKOTCS IMHEHHBIMU HANIPsDKEHUSIMU U 0003Hauatoress Uysp, Upe, Uy nm

B o6meMm Buze U,. Ilpu stom U, = NEY Y, o

Onpez[eneHI/Ie (1)&3HBIX TOKOB IIPUCMHUKOB, IIPOU3BOJHUTCA TAK KC, KaK U B OI[HO(I)&SHLIX 11(S70520, ¢
MEPEMCHHOI'O TOKA:

Yrael  cABUra  TOKOB  OTHOCHUTEIBHO  (ha3HBIX
HANPSDKEHUH ONpeaensoTes u3 Gopmyi:

r T, I
=4 — B =_C
COS(pA = COSng = COS¢C =
24 Zp <c |
C

eticmeytowee 3navenue moxka 6 HeUMpailbHOM NPOBOOe
MOJCHO onpedenums MoIbKO ¢ NOMOWbIO BEKMOPHOU
0UaAPamMMbvl IPU 2eOMEMPUUECKOM COHCEHUU BEKMOPO8 Uc

JIUHEUHbIX (ha3HbIX) MOKO08:

—

IL=1,+1,+1.

COGI[I/IHCHI/IC re"eparopa u NIpueMHHKA SHCPI'UH «TPCYTOJIbHUKOM)).

NuHelHsId nposoatassl A

Kpome coenmnenus 3Be310id, reHepaTophl, Fenaparop \  Harpyaia
TpanchopMaTophl, IBUTATENIM W JAPYTHE & A
noTpeduTenu Tpex(azHOTO TOKa MOTYT

BKJTFOYATHCS «TPEYTOITBHUKOM). c B

CO@OuHeHue mpeyZOJleuKOM)) NuHelHBIH npog°n¢a3b| B

BBITIOJHSETCSI TakKUM  O0pa3oM, UTOOBI

KOHEI (1)2131:1 A OBUI COEIWHEH C. HAYaJIOM NuneitHeli npoBoA dasel C
da3el B, koHen Qa3pl B COEOUHEH C
HauyanoM a3l C u  koHen ¢asel C
COCIMHEH C HavajoM (a3bl A4.

CxeMa eKmoYeHUA 2eHepamopa U Hazpy3aku
“mpeyaoapHUKOM "
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K MecTam COEINHEHNS da3
HpI/ICOGI[I/IHSIIOT HHHCﬁHBIe HpOBOIIa.

Ecimu 0OMOTKHM TeHepaTtopa COCIMHEHBI TPEYTOJIBHUKOM, TO JUHEHHOE HAMPSIKCHHE CO3acT
Kaxas pa3Hast o0OMOTKa.

Y motpebuTens, COCAUHEHHOTO TPEYrOJbHUKOM, JIMHEWHOE HAMPSHKEHUE TMOIKII0YAcTCS K
3akuMaM (a3Horo compotuBiicHus. CieI0BaTeIbHO, MPU COCIMHEHUH TPEYroJbHUKOM (ha3Hoe

HANpPsDKEHUE PaBHO JIMHEHHOMY HaIpPsDKEHHUIO: Uﬂ = Uqb. W mo cxeme HAYT JHMHEWHBIE U

(dha3HbIC TOKH.
Mpu coeanNHEHNUU «TPEYrONbHUKOMY

thasHoe HanpskeHMe paBHO IMHEMHOMY UR=il

3asucumocms medncoy azHviMu U TUHEUHBIMU a ¢
HanpaxeHuo:

moxamu IPUA COEAUHECHUHU TPEYTOJIbHUKOM:
IA IB IC JInHelHble TOKK

|::> IAB IBC ICA ®dasHble TOKU

A — Harpyska

p—
Il

A IAB - ICA

Uc’_‘l
I
—

B _IAB

Q

FeHepaTop

—
Il

C ICA - IBC

o o ICA /
Jlunetinbie  moku  pasHvl  2eomMempuyecKol
pasnocmu qba3Hblx MOKOB.

[lpu cumMeTpuyHON Harpy3ke (QasHble TOKH

OIWHAKOBBI 110 BCJIMYMHC W CABHUHYTLI OJUH
oTHocuTenbHO Japyroro Ha 120°. IlpousBoxas

BBIUUTAHWE  BEKTOPOB  (pa3HBIX  TOKOB  COTJIAaCHO
IIOJIyYE€HHBIM YPaBHEHUSM, II0Jy4aeM JINHEHHBIE TOKH.

13 BGKTOpHOﬁ JuarpaMmbl BUIHO, YTO IIPU COCANMHCHUHN KTPCYT'OJIbHUKOM» JIMHEHHBIN TOK

Goubire astoro Toka B /3 pas: I,= \/§ Iqb

MomtHoCTH TpeX(l)aSHOFO IEPEMCHHOT'O TOKa

IIpn paBHOMEpPHOI Harpy3ke MOIIHOCTb, MOTpedisseMas
0T Tpex(a3HOH ceTH, He3aBUCHMO OT CI0c00a BKIIOUEHHS
Harpy3KH, BIpaXKaeTcs CIeAyommen GopMyInoun:

P=43 I,U,cosep akrtuBHas MOIIHOCTh Tpex(dazHOro
TOKa TPU COCTUHEHUH 3BE3/I0M U TPEYTOJIbHUKOM

P=43 I,U,sin @ peakTuBHasE MOIIHOCTH Tpex(a3HOTO

TOKa IIpHu COCAUHCHUU 3BCB}10171 H TPCYTrOJIbHUKOM

S=+31,U, nonnas MOUIHOCTb TIPH COENMHEHUH

BekmopHas duazpaMma

JIUHeLIHbIX U ¢hasHbiX MOKOE
NPUMEHSIOT ~ CHEIUAlbHbIE  U3MEPHUTENbHbIE  TPUOOPHI, dns coeduHeHUS "Mpey2obHUKOM”

HAa3bIBACMBIC BATTMETpPaAMHU.

3B€3/I0M W TpPEYroJbHUKOM [l u3MepeHus MOIIHOCTH
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TIpumep 4:

PacuerHo - rpaduueckas pabora Ned

Pacuer Tpexha3HbIX P7IEKTPUUECKUX LIeTIel IEPEMEHHOT0 TOKa

A (a.\
—®

B

C.

Ra2z I Ra2z I R:ZC

Xcrl_xcz TXca

&

(&9

e

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

Ra1 X L

@ S P T Y —
Rat X L
Rat X L

Jano: B TpexdazHyto cuctemy BKIIOUYEHA:

a) CHMMETpHYHasl aKTUBHO-UHIYKTUBHAs Harpyska —

Onpenenuth : MOKa3aHUsS BCEX MPUOOPOB, BKIFOUCHHBIX B CXEMY U TIOCTPOUTH BEKTOPHBIE
JnuarpaMmbl Harpy3ok eciu U1=220 B

Perenue:

o

R =R,=R,=R.=10On
X,=X,=X,=X,=80m

1) Onpenensiem cxemy coemHeHUs Harpy30k: CumMerpudHas Harpy3ka Ral — XL coenunena B

(TPCYTrOJIbHUKY
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— BOJIBTMETP 1 - oOmuii s BCEi 1eMu, BKIIOYCH MEX Ty JIMHEHHBIMH MTpoBoJamMu A 1 B:

U, =U,=220 B

- ammepMeTp | W3MepseT IMHEHHBINA TOK M HATPY3KH, COCIUHEHHOM B «TPEYTOIBHHUK:

Al - IJll

- ammepMerp 2 u3MepseT Gpa3HbIif TOK ISk HArPy3KH, COEAWHEHHOU B «TPEYTOILHUKY:
Az = I(j)Z

I[Ipu coeTMHEHNH TeHEPaToOpa U HAIPY3KH «TPEYTONLHUKOM». b

Pacuer nuneitHOTO U (ha3HOTO HANPSHKEHUH HETTH: U.q = Uqb =220 B

Pacuer nuHEHHBIX U (ha3HBIX TOKOB IIETIN: Iﬂ =+3- Iqb
Uqb
Tok kaxmoit dassl onpeaensercs mo 3akony Oma: [ b= 5
Zd)
U 220
=—L=""=174

I =
Tok ¢haszvr A @ Z 12,8

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 ghazer C @C Zfl) 12.8

C
Z, =R, + X2 =J10* +8% =164 =128 Om

OrnpenensieM TUHEWHBIA TOK IS KaXI0U (ha3bl:

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

Le=v3-1,.=v317=29,4 4
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HaueptuMm B MacuiTabe BEKTOPHYIO IUArpaMMy

40 B

M, = 0 U¢=U7=5,SCM
lem ’

MIZS—A I =59cm, 147:3,40/14
lem

[TocTpoenre HauMHAEM ¢ BEKTOPOB HAINPsLKEHUM, pacrnoiiaras ux noa yriiom 120 rpaaycoB apyr
OTHOCHUTEJIBHO JIpyTa.

OtknaapiBaeM ¢azHble TOKU. J{Jist 3TOTO onpeaensieM yriibl CIBUTOB (Pa3HBIX TOKOB OTHOCHUTEIIEHO
(ba3HbIX HAIPSKEHUH:

R, 10 0 U
cosp,=—9L=—"=078 = =38 A
paza A Ya=7 T128 ¢ 15
R 10
paszaB cosp,=—L=—"=078 = =38
Z, 128
R 10
aza C cosp,.=—L=—"=0,78 = ¢@=38
Z. 128
T.K. Harpyska B «TPCYTrOJbHHKEC) 1 oA = 3,4 cMm,
aKTMBHO — WHAYKTUBHAs,  TO
OTKJIaJbiBacM (ha3HbIE TOKH IO 1 B 3’4 M,
JTaMu, COOTBETCTBYIOIIUMHU _
zerm( . Y 1,0 =34cm
noit (aze B CTOpOHY
OTCTaBaHMS oT (a3HbIX
HaIpsHKEHUN (mo  yacoBoi
CTpeJIKe)

OrnpenensieM TMHEWUHBIC TOKHU:

IC: cA _IBC = leu "'(_ IBC)

L}
OnpezensieM JTUHEHHBIE TOKH 10 BEKTOPHON =L
JMarpaMMme ¢ TIOMOMIBIO JIMHENKH: E .:
]
L}
[ =1,=1,=1.=59em-54~29,4 4 Lf
o
IAB
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2. Pacuer Tpex}a3HBIX AIEKTPHUUECKUX IETIeH, COeTMHEHHBIX «3BE310M»:

Hano: B TpexdasHyro cucteMmy BKIIOUYCHA: A Py
a) HECUMMETpPUYHAs! aKTUBHO - EMKOCTHasI

HarpysKa: R, =100m 5
X:;=2 Om
X =4 Om c
Xo=6 Om

ONCONC

Onpenenuts : moKa3zaHuUs BCeX MPUOOPOB,
BKJIIOYEHHBIX B CXEMY U IMOCTPOUTH BEKTOPHbBIE @3
JnrarpaMmbl Harpy3ok eciu U1=220 B Raz Raz | |Raz

Pewenue: ¥ 1—1— X5= TXc3

1) Onpenensiem cxemMy COeIMHEHUS HATPY30K: @

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

2) OmnpenenseM IEKTPUUYECKUE TAPAMETPBI, U3MEPSEMbIE BKJIIOUEHHBIMH B LI€TIb IPUOOPAMHU.
—Boabt™erp U, - oOumii 1u1st Beel nenu, BKIIOUEH MEKILY JTMHEWHBIMU IIpoBoAaMu A u B:

U, =U,=220 B

- BomsrverplUs BiTIOUEH Mesk Ty MuHeitHbIM PoBooM C U HyIeBBIM IPOoBOAOM 0, HA'PY3KH
COeIMHEHHOM «3Be3non»: U, =U ,,

- Amniepmetpsl 4;, 4, As} , i3MepstoT (azubie Toku pa3 A,B,C Harpysku, coeTMHEHHOM
«3BE3N0N:

A3=Iqu
A4=Iqu
Aszlqch

— Amriepmerp

V

4 U3MEPSIET HYJIEBOM TOK Harpy3KH, COCIUHEHHOM «3BE3JI0N»: A6 = IO

Pacuer e coefMHEHHOU «3BE30UY:

U,=3U,

J

[Tpu coennHeHnU TeHepaTopa U Harpy3Ku «3Be3/10i»:

Pacyer nuneiHOro U (pa3HOr0 HANPSIKEHUH LIENu:
- O61ee MUHEHHOE HAaNpsKEHUE 1IeTH

- P H Un=220B
- ®a3Hoe HanpsHKEHHE:

U,= Un 20 _ 127 B
NERNG
Pacder nmuHEHHBIX U (a3HBIX TOKOB IETH I =1
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[Ipu coenrHeHnU reHepaTopa U Harpy3Ku «3BE3/10i1» JIMHEHHBIN TOK paBeH (pa3HOMY TOKY:

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

Tox ¢pazer C

poor =Y 127 0es 4 Zye = RL+ XS =V10°+6° =136 =117 On

aC @C
Z,e 117

—

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

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

40 B
M, = 0 = Uqb=3,20ﬂ4; U,=55cm
lem ’
3A
M = — I :4,2CM,
" lem 1
I¢B:4CM, I¢C=3,6CM

U

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

Haxonum nuHelinble HaNpsDkeHUs. ] Kak pasHOCTh 2X
Jl
COOTBETCTBYIOIIMX (pa3HBIX HAMPSKEHUH:

0,=0,-0,=0,+(0,)
Uy =U,~U. =0, +(-0.)
UCA = ﬂc_ﬁA :UC+(_(7A)

IIo BeKTopHOﬁ AuarpamMme noJyvdacTes:

U,=55cm=220 B

OTKJ'IE[,Z[BIBE[CM (I)aSHBIC TOKH.

I[J'ISI 9TOTO OopeaACIsAEM YIJIbl CIBUTOB (I)EBHBIX TOKOB OTHOCHUTCIIBHO (baSHBIX HaHpﬂ)KeHHfII
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— % _059= =53
0.2

cosQ, =

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

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

Ly = 3,6cm

daza C g =Ra2=i=0,51:> =59°
Pe= 72 "1 v

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

COOTBETCTBYIOIINMH KaXKA0H (haze B CTOPOHY onepedicenus ghazubix HanpajceHuii (IPOTUB YaCOBOH
CTpEJIKN)

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

IIo auarpaMme ¢ IOMOIIBIO JIMHEUKHU OIpeaACIACM:

I,=08cm [,=0,8cm-34=2,4 4
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Meroanueckue yka3aHusl K PEeIICHUIO 3a1a4u S

[TPAKTUYECKAS PABOTA Ne5

Bo100p anexTpoaBuraTesns s paboThl 3JIEKTPONPUBOA.

OO01me cBeaeHus

DNEKTPOIPUBOIOM HA3bIBAETCS 3JIEKTPOMEXAHUYECKOE YCTPONCTBO, OCYLIECTBIISIOIIEE
npeoOpa3oBaHue IEKTPUUECKON SHEPIUH B MEXaHUUYECKYIO U 00eClIeunBaolee yIpaBiIeHue
MEXAHUYECKOM 3HEepruen. ODJIEKTPONPUBOJ IPUBOIUT B IBUKEHUE Pa3HOOOpa3HbIE MAILIMHbBI U
MEXAHU3MBI: HACOCHI, BEHTHIIATOPBI, KOMIIPECCOPBI, BO3yXONLYBHbIE YCTAHOBKH, CTAHKH,
MOTbEMHBIE KPaHbl, JPOOUIIKH, 3a]IBHXKKH, JIEOSIKU U T. 1.

[TpaBuiIbHBII BEIOOP AJIEKTPOABUraTENs, B IEPBYIO OYEPE/lb €r0 KOHCTPYKTUBHOI'O UCIIOJHEHUS
Y HOMHUHAJIbHOU MOIIIHOCTH, UMEET 0O0JIbIIIOE YKOHOMUYECKOE 3HAUEHUE, T.K. OIPEEIISET €ro
IepBOHAYAJIbHBIE 3aTPaThl (KalUTAIbHbIE BIOXKEHUS) U CTOUMOCTh 3KCILTYaTallHOHHBIX PAcX0/10B
AIIEKTPONPUBO/IA.

B 3AJJAYY BBIBOPA SJIEKTPOABUI'ATEJIA BXOIAT:
1. Bp106op poja TOKa U €ro HOMUHAIBLHOTO HAIPSHKCHHS
2. Bb100p HOMUHAJIBHOM YaCTOTHI BPALLICHUS
3. BbI00Op KOHCTPYKTUBHOTO HCIIOIHEHUS
4. Ornpenenenue HOMUHAIbHON MOIIHOCTH M BEIOOP COOTBETCTBYIOLIETO €M IBUraTes 1o
Karajory
B mpon3BOICTBEHHBIX YCIOBUAX MYHKTHI 1,2,3 yamie Bcero yxxe 3a1anbl. OCHOBHBIMU
(dakTopaMu, ONpeAEISIOUIMMHI BbIOOP ABUraTelNs, SIBJISIOTCS MOIIHOCTb U XapaKTep
paboTarouiero ot 3J1.ABUraTess pabodero MexaHus3ma.
[IpumeHeHue nBurarens:
A) HemOoCTaTOYHOW MOILTHOCTH:
¢ CHWKaeT MPOU3BOAUTEIBHOCTh Pad0Yeil MaIINHBI
» Hapymaer ee HOpManbHyIO padboTy
¢ TIpuBOIUT K aBapysiM M BBIXOJIY IBUTATENSI U3 CTPOS M3-3a IEPETPEBa €ro MpH Meperpy3Ke
B) 3aBbllIeHHO MOIIHOCTH
+¢ TIpuBOIUT K MOBBIIICHUIO TIOTEPH AIIEKTPOIHEPTUU
% Camxenuro KII/I n ko duumenta MOITHOCTH COS @.
¢ YI0pOXKaHHUIO YCTaHOBICHHOTO 000PYIOBaHHS
% YBenmueHHro rabapuToB yCTaHOBKU
C) npaBuUIIBbHO BHIOPAHHBIN JBUTATENb:

% JlommkeH OBITh 3arpy’KeH MOJTHOCTHIO
« PaboraTh He TIeperpeBasich
¢ OOnanaTh MaKCUMaJIbHBIM MOMEHTOM, TOCTATOYHBIM IS ITPEO/I0JIEHUS BO3MOXKHBIX

KpPaTKOBPEMEHHBIX NEPETPY30K

¢ VMeTh M30BITOYHBIHN TyCKOBOM MOMEHT
¢ HMeTh 10CTaTOYHO BBICOKYI0 HOMMHAIBHYIO CKOPOCTD

CrnenyeT y4uThIBaTh, UTO MPH 33JaHHON MOLTHOCTH 3J1. IBUrATENsl €ro pa3Mepbl, Macca U
CTOMMOCTb CHMYKAIOTCS IIPY MOBBIIIEHMY HOMUHAJIBHOM ckopocTu. IloaTomy B nporecce
MPOEKTUPOBAHUS FIEKTPOIPUBOJA CIIEAYET OTAABATh MPEANOYTEHUE BHICOKOCKOPOCTHBIM
JIBUTATEISIM C 4yacToTol BpameHus Boiie 1000 06/mun. Ipu sTom, ecnu paboune MexaHU3MBbI
TpeOyIOT MOHMKEHHBIX CKOPOCTEHN MPHU IKCIUTyaTalllH, B IPUBOJIE HEOOX0AUMA MEXaHUYEeCKasl,
TUApaBINYECKas U T.J. nepefadn. Tak jke ¢ TOUKU 3peHUs HaIeKHOCTU M SKOHOMUYHOCTH B
MEPBYIO OYEPE/Ib PACCMATPUBAETCS BO3MOKHOCTh MPUMEHEHMSI ACHHXPOHHBIX JIBUTaTeNeH C
KOPOTKO3aMKHYTBIM POTOPOM, KaKk Hau0oJiee MPOCTHIX B IKCILUTYaTAI[H, UMEIOIUX MEHBIINE
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rabapuThl, MacCy U CTOUMOCTb, & TaK XK€ IMOBBIIICHHbIE YHEPIeTUUECKUE TIOKA3aTEeNN IO
CPaBHEHUIO C IPYTUMH DJIEKTPO-
JIBUTaTEIISIMU.
VY snexTpoasurareneil pa3in4aroT MOLIHOCTH:
1. HomuHaJIBHYIO IPOAOIKUTENBHYIO — YKa3bIBACTCS Ha IIUTKE 1. ABUraTens. Ee qeurarens
MOXET
pa3BUBATh IIPOU3BOJIBLHO [0JITOE BPEMsI, HE IIEPErpeBasiCh CBEPX HOPMBbI, OTPAHUYECHHON

JOIYCTUMOM TeMIepaTypoil U30I U 0OMOTOK ABUrarens. Momuocts PHOM cooTBeTCTBYET

paboTe 31.IBUraTess pU TEMIEpAType OKpysKarolei cpenbl paBHoit 40°.
2. KpaTkoBpeMeHHYIO IIeperpy304Hyro — 3Ty MOIIHOCTb 3JI.ABUraTeb MOXKET pa3BUBATh MPU
OIpeeIEHHON Mpoo/KUTENbHOCTH BKIItoueHus (I1B) He HarpeBasich CBBbILIE 1OIYCTUMBIX

AJI1 €T0 U30JIIIUK TEMIIEPATYP. Ha IMIMTKEC TaKUX ,I[BHFaTeJ'IefI YKa3bIBa€TCA KPaTKOBPEMCHHAsA

MOIITHOCTD
" BpEMs, B TCHCHHUHU KOTOPOIr0 OHAa AOIIyCTUMA.

Pexxumebl pa6OTI>I QJICKTPHUUYCCKUX JBUTATEICH

Pexum paboThI 371.1BUTATENS OTIPEACIISETCS XapaKTepoM U3MEHEHUs Harpy3Ku pabouero
MeXaHHU3Ma.
XapakTep U3MEHEHUs1 Harpy3KH ONpeeNsieTCsl Harpy304HOM nuarpammont mexanusMma. 1o Heit
OIpeesAeTCs 3aBUCUMOCTh U3MEHEHHSI MOMEHTA Harpy3KM MEXaHU3Ma OT BPEMEHU B TEUEHUU
KOTOPOTO 3TO U3MEHEHHE MPOUCXOIUT. Tak Kak MEXaHU3MbI MOTYT pa00OTaTh B PA3IUYHBIX
pexumMax
( HampuMep BEHTWIIATOP paboTaeT JUIMTEIbHOE BpeMsl HE MEHSISI CBOSH Harpy3Ku; MOIbEMHBIN
MEXaHHU3M MOXET IMOAHUMATh I'Py3bl Pa3JIMYHOIO BECa . OCTAHABIUBASCH IIPU 3TOM B
ornpezieieHHbIE MOMEHTHI U T.J.), TO M JIBUTATENH . OT KOTOPhIX OHH paboTatoT. Tak ke Moryr
UMETh pa3InYHble HArPY3KU Ha CBOEM Bally.
[Tpu Bcem MHOTOOOpa3uu padOT BBIACTSAIOT TPU PEKUMA PaOOTHI 3 AJI.IBUTATEIS:
1. JnutenbHbli ( MPOAOIKUTENBHBIN) — 0003HaYaeTcst Ha MHUTKe S1
2. KparkoBpeMeHHBIH — S2
3. TIoBTOpHO — KpaTKOBPEMEHHBIH - S3

JIInTenbHBINA PEKUM — IIPU HEM TEMIIEpATypa 3J1. IBUraTells JOCTUTAeT yCTAHOBUBILIErOCs
3HaueHUs, P KOTOPOM BCS TEIUIOTA, BBACISIONIASACS B ABUTaTENe, OTJAETCS B OKPYKAIOLIYIO
Cpelly U HAaCTYIAEeT TEIJIOBOE PABHOBECHUE.
B sToM pexxknme paboTaroT HaCOChl, BEHTUIIATOPHI, KOMITPECCOPHI, BO3TYXO01YBKH, OypOBbBIE
CTaHKH, APOOMIIKH, MEITbHUIIBI, CENapaophl.

Pa3nu4aroT AIMTENBHBIN PEXUM C TOCTOSSHHOW M IEPEECHHON HArpy3KaMH.

Harpy3ouHnsle quarpamMmsl Ui JUIMTEIBHOTO PEXKUMA.

ITocTtossHHAs Harpyska HepeMeHHaH Harpyska

A A

P P

v
v
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Ha muTke 371.1BUraTesns, npeAHa3HadYeHHOT0 I POI0JDKUTEIBHOTO peXuMa paboTHl,
HOMUHAJIBHBIN peXuUM 0003HaUaeTCs COKpaieHHbIM ciioBoM " Jlimt. " i S1.

KparkoBpeMeHHBII peXUM — ABUTaTeNlb pab0TaeT OrpaHMYCHHOE BpeMs tp, B TEYEHUH KOTOPOTO
€ro TemIepaTypa He JOCTUTaeT yCTaHOBHUBIIETOCS 3HaueHHUs. [1ay3bl to B paboTe BEJIMKYU U A1
JIBUTATENb YCIEBAET IMOJHOCTHIO OXJIAJANUTHCA.

B sTOM pesknmMe paboTaeT OrpaHUYeHHOE YHCIO MEXaHU3MOB, IOITOMY CEpUIHHO OHU HE
BBIITyCKAIOTCA. VX enaroT cnennanbHo TS ONPE/IeTICHHBIX YCTAaHOBOK (HAIIpUMep — MEXaHU3M
BBIJIBUKHBIX (ap,

3aIBHKKH TPYyOOIIPOBOJIOB U T.JI.

HarpysoydHas ayarpamMma JJisd KpaTKOBPEMEHHOTI'O PEXHUMa

v

tl t0 t2

Ha muTke Takoro 3:1. ABUraTessl yKa3bIlBaeTCs BpeMsl padOThI TPU HOMUHAIbHOW MOIITHOCTH:
15, 30. 60. 90 MmunyT u cumBos S2.

[ToBTOPHO — KPaKTOBPEMEHHBIN PEKUM — IIPH HEM PETYIIIPHO YEPENYIOTCSI KPATKOBPEMEHHbBIE
nepuoJibl paboTHI tp ¢ KPAaTKOBPEMEHHBIMU MeproAaMu nay3 to. [Ipudyem B nmepuosi Harpys3ku
TEeMIepaTypa ABUTaTeNs HE JOCTUTAeT YCTAHOBUBILIETOCS 3HAYEHHUS, a B TIEPUO/I ITAy3bl
(OTKJIIOUEHMST) OHA HE YCIIEBACT OMYCTUTHCS /10 YPOBHS TEMIEPaTyphl OKpYXKaroliel cpejibl.

B sTom pexxume paboTaroT 3J€KTPOIPUBO/IbI MOABEMHBIX KPaHOB, J1€0€I0K, IPECCOB U T.J.

Harpy3oydHas auarpaMmma Uit HOBTOPHO - KPATKOBPEMCHHOT'O PEKUMaA

t1 2 3 t0 t1 2 3
- /)
hd
tp
— _
—
to
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Bakneiiien xapakTepuCTUKON ITOBTOPHO - KPATKOBPEMEHHOT'O PEKUMA SIBJISIETCS OTHOCUTEIIbHAS
MPOAOJKUATENIBHOCTH BKIIIOUeHus [1B%

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

tp — BpeMs paboThI

t0 — mpOAOHKUTEIHLHOCTD May3bl

{1l — IPOJOJKUTEIILHOCTD LIUKJIA

[TpoaomKUTETEHOCTH MOBTOPHO - KPATKOBPEMEHHOIO PEKKMMa HE JI0JKHA MPUBHIIATh 10 MUHYT.
B npoTtuBHOM citydae peskuM pabOThl CUUTACTCS [UTHTEIBHBIM. DJI. IBUTATENIN YTOTO PEKUMA
CIEIMAJIbHO BBITYCKAIOTCS IPOMBIIUIEHHOCTHI0. Ha muTke aBurartens B rpade “pesxum paboThl
VkasbiBaercs [1B% u cumBon S3.

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

I1B = 100% cooTBeTCTBYET NOOJKUTENIbHOMY pekuMy. Yem Boliie [1B%, Tem MeHbl1e n1ay3sl B
pabore.

JIJIs KaKI0T0 M3 3TUX PEKUMOB YCIIOBUS HArpeBa M OXJIAXKICHUS JJI.JIBUTATEIICH Pa3IUIHEIL.

Harpes anekTpuyecknx MamvH

Bo Bpemsi paboThl B 3i1. ABUTaTesie BOSHUKAIOT OTepH dHepruu. Koropsle npespaiatorcs B
TEIUIOTY U HarpeBaroT OOMOTKH U Apyrue yactu nsurarens. Hanbosnee 4yBcTBUTENbHA K HATPEBY
W30JISILMS
00MOTOK. CpoK CITyObl H30JISILIUU IPAKTUUECKU ONPEEIIeT CPOK CIIY>KOBI 3J1.ABUraTEIIs.
KpaTkoBpeMeHHbIE U HE MAaKCUMaJIbHO BBICOKHUE NIEPETPEBBI HE MPUBOST K BBIXOY U3 CTPOS
DEeKTpUYECKOi MalIMHBI, HO 3HAYUTEIBHO COKPALIAIOT CPOK ee ciyx0bl. Tak mpu Harpyske 1,25
Paom
CPOK CITy>KObI COKpalaeTcs A0 MOoIyTOpa MECSILEB, a IPU Harpy3ke 1,5 oT HoMuHaIbHON
IPOMCXOIUT BBIXOJ] IBUTATENsl U3 CTPOS Yepe3 TpU yaca paboThl.

Mo1HoCTb BEIOPaHHOTO 3J1. ABUraTeNsl JOKHA MMETh TaKOEe 3HauU€HHE, 4YTOOBI €ro U30JIAIHs He
neperpeBagachk Npy Haubosee TAKENIbIX YCIOBUAX paObOThI IPUBO/JIA.

ITo HarpeBOCTOMKOCTH U3OJIILIMOHHBIE MaTepUabl noapasaeisatorcesa Ha kinacesl o I'OCT 8865 —
95.
OH ycTaHaBIMBAaeT MAaKCUMAJIbHBIE JOITYCTUMBIE TEMIIEPATYphl HarpeBa Ul KakJ0ro Kiacca
W3O0JISILINH.

Kunacc narpeBo- | lonmyctumas

CTOWKOCTH TEMIEpaTypa
X/6 TkaHb, Oymara, ek, TPOIMUTAHHBIC KUJIKUM
A 105 U30JILMOHHBIM MaTEPUAIOM
E 120 CHHTETHYECKHE OPraHN4ECKHE IIJIEHKU U JIp.
Martepuansl u3 acbecra, CTEKJIOBOJIOKHA, CIIOJIbI, COJIEpIKalIlie
B 130 CBSI3YIOIIME BEIIECTBA
CTeKII0BOJIOKHO, CITI0/Ia, acOECT B COUETaHUH C
F 155 MPONUTHIBAKOIIUMH

N CBASYIOINMMU CUHTCTHUCCKMMHU MaTCpruaiaMiu

CTeKI0BOJIOKHO, CII0a, aCOECT B COYETAHUH C
H 180 MIPOIUTHIBAKOIIUMU
KPEMHUNOPraHUYECKUMHU COCTaBAMU

Cmrona, kepamudeckne Marepuaibl. CTEKII0, KBapil.
C >180 ITpumeHsieMble ¢ HEOPraHMYECKMMHU CBSI3YIOIMMHU COCTaBaMU
1M 6€3 CBA3YIOIINX COCTAaBOB
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VYkazaHHble paboune TemMrepaTypbl YCTAHOBJIEHbI, HCXO/IA U3 CPOKa CIyKObI a.asurarens 10 —
15 net npu HOMUHAIBLHOM HATPY3KE.

Jlns ydera pa3HOOOpa3HBIX YCIOBUI pabOThl AJI.JBUTATENS U MPABUILHOTO OMPEIEIICHUS €ro
MOIIIHOCTU CTPOSAT HArpy304YHBIC IUarpaMMbl, B KOTOPBIX ONPEIEISICTCS 3aBUCUMOCTb:
» Bpammaromero MoMeHTa oT BpeMeHu MBp = f (t)
» MoiHocTy Ha Bajly OT BpemeHun P =f(t)
» DIEKTPUYECKOro Toka oT BpeMenu 1= f (t)

Ha IIPpAaKTUKE O0OBIYHO IMOJIB3YIOTCSA HHanaMMOﬁ MOMCHTOB.

PACYHETHO — TPAOUYECKAS PABOTA

«Pacyer MOIIHOCTH U BBIOOp ABUTaTelIs AJis pabo4yero MexaHu3ma, paboTaroLIero ¢ nepeMeHHON
Harpy3Koum»

PACYET JUIA JIBUT'ATEJIA [IPOIOJDKUTEJIBHOI' O PEJKHMA
1. OmnpeneneHrne HOMMHAIBHOW MOIIHOCTH ITPOU3BOJUTCS 110 METOLY SKBUBAJIECHTHOTO MOMEHTA:

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

rae t; - Bpems paboThI IPU MOCTOSIHHOM MOMEHTE Harpy3ku M
ty - BpeMmsi pabOThI IIPU IOCTOSTHHOM MOMEHTE Harpy3ku M u T.x.

[To ycnoButo 3ajaum CTPOUTCS HArpy304Has AUarpamma u 1o ¢popmyse | mpou3BOAUTCS pacueT
M,

M3

M1

M4

1 M2
| ST iz

ty t

»
»

2. OmnpenaeneHrue MOITHOCTH, COOTBETCTBYIOIIEH SKBUBAJIEHTHOMY MOMEHTY:

P,= Mg'_n (KBT) 2
9550

IJIe N —YacToTa BpalleHus pabodeil MalIHbI, 00/MUH

3. Ilo KaTaJiory BLI6I/IpaCTC$I JBUTAaTE]Ih C HOMUHAJIBHOM MOIIIHOCTBIO
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PHOM ZPa Hu Ngon ~ N 3

4. BpIOpaHHBIN 1BUTATENNb BEIOMPAETCS MPOBEPSIETCS HA MEPETPY30YHYI0 CIOCOOHOCTH H IO
IIyCKOBOMY MOMEHTY:
a) Ilpu mpoBepke Ha MEPErpy30UHYIO0 CIOCOOHOCTH JOJKHO BBIITOJHATHCS YCIOBHE:
MCT max = 0385 MKp 4

M, - kpuTHYeckuil (MaKCUMalbHbI) MOMEHT JBUTaTEIs
0,85 — K03 PUIMEHT, YIUTHIBAIOIINN BO3ZMOKHOE CHIDKEHUE HAPSHKECHUS

Mxp = 1(m MHOM 5

( B KaTajore CEpUItHO BBIITYCKAEMbIX MPOMBIILIEHHOCTBIO JIBUTATENCH
Yale BCEro JaeTcs Kak Km=Mg )
M HOM

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

Moy = 9550 - Puoy  (Hm) 6

nHOM

Puon - HOMAHAJIHHASI MOIIHOCTE JIBATATEIIS
Nyoy - HOMUHAJIBHAS YaCTOTA BPAIICHUS JIBUTATEIS

b) npu npoBepke Mo MyCKOBOMY MOMEHTY JIOJKHO BBIIOJIHATHCS YCIOBUE !

MHyCK >M CT IyCK 7

rae Mernyex - TyCKOBOM CTaTHYECKUI MOMEHT IO HATPY304HOM AuarpaMme ( caMmblil
NEepBBIA 1O c4eTy - M; )
Miyck - TyCKOBOW MOMEHT JIBUTATEIN

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

5. Ecnu nBuratens He yJOBJIETBOPSIET YCIOBUSAM IIyCcKa UM MEPErpy3KH, TO CIEIyeT BHIOPATh
JIBUTATENb OJKaiieit 0obpIIel MOITHOCTH U JUIsl IOBTOPUTH pacyerT.

ITPUMEP 1
Pacuera MomHoOCTH 1 BbIOOpA JBUTATENS AJIsl IPOAOKUTEIHLHOTO PEXXUMa PaOOTHI.
OnpenenuTbh MOIIHOCTh M BHIOPATh MO KaTaJOTy aCHHXPOHHBIN IBUTaTeNb ¢ KOPOTKO3aMKHYTHIM

POTOPOM 1715l IPUBOJAA MMPOU3BOJICTBEHHOT0 MeXaHu3Ma. 110 TaHHBIM 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 =
4 +to+ ... T

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

3. Haxomum

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

4. Bsibupaem o karanory asurarens cepuu 4A . [Ipu Beibope oOpaTUTh BHUMaHKUE Ha YacTOTY

BpAICHUS 1. TBUTATENS Nyoy p. OHA JOKHA TPUOIUZUTEIHHO COBNAAATH C YaCTOTOM

BPAILEHUs Pa00YEro MEXAHU3MA Nyuoy pas. vex . BCIU  Nyoy 1z HAMHOTO IPEBBIMAET Nyoy pas. wex s

TO B IPUBOJIC€ HEOOXOUMO YCTaHABIUBATH PEIYKTOP.
TexHuyeckue naHHbIC A71. IBUTATENS :

Tun 4A160M4Y3; Pu=18,5kBt; nnHom = 1465 o6/mMun; nHOM = 89,5%; cosp =0,88;

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

5. TIpoBepsieM BIOpaHHBIN ABUraTeIb Ha MEPErPy30YHYIO CIIOCOOHOCTH

A) ompenensieM HOMUHAJIbHBI MOMEHT ABUTaTeNs 1o gpopmysie | g

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

b) onpenensiem kputHueckuii ( MAaKCUMaJIbHBIN ) MOMEHT ABUTATENs 10 hopMyIie

M=k Muow = 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 Harpy3o04Hoi [uarpaMme MakCUMalIbHbIN CTATUYECKUN MOMEHT
Mt max = 170 (Hm)

Ycnosue o popmyie 4 | BBITIOTHSIETCS

170 <235,8 (Hm) — mo nieperpy304Hoii crtocOOHOCTH BEIOPAHHBIN AJI. ABUTATEND MOAXOUT IS
JTAHHOM PaOOTHI

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

ITyckoBOM CTaTU4ECKUI MOMEHT OINPEAENSIEM 10 IIOCTPOCHHON JUarpaMMe
M ¢t nyex = M1 =120 (Hm)

[To ycnoBusM ¢GopMyiib 7
MHyCK > M CT ITyCK

168.8 > 120 ycnoBue BBINOIHSAETCS — BHIOPAHHBIN ABUTATENb PU €T0 YCTAHOBKE C JAHHBIM
MIPOU3BOJICTBEHHBIM MEXAHU3MOM 3aITyCTUTCSI.

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

1. Onpenenenne Mo u Ps npoussoaures no popmynam ¢ |4 | 2

ITpu 3TOM M5 ompenensieTcst TOIBKO 3a BpeMsi paboThI 3J1. IBUTraTes, 0e3 yueTra BpeMeHH
OCTaHOBOK.
2. Ompenenenne GpakTuuecKoit BEITNUHHBI TPOJOILKUTEILHOCTH BKIFOUEHHS 1. IBUTaTels:
[IBd% =tp - 100% = tp - 100%
tp+t0 a1

9

T.K. [IB} wame Bcero orinuuaercs ot I1B crangapTHo#, To P3 mepecunTsIBaloT Ha OIMKaUITYIO
CTaH/IapPTHYIO IPOJOJKUTEIBLHOCTD BKIIIOUEHUS 10 (hopmyrie
Pycr="Ps+ [1Bd

IMBcrang | 10

IIBcrang : 15; 25; 40; 60; 100%

3. Tlo kxaTtanory BeIOMpAIOT JBUTATENh C HOMUHAIBLHON MOIHOCTRI0 PHOM nipu [1Bcrann Tak,
9TOOBI
PHom > P> ctanan npu  ngoy =n 10 popmysie

3

3. BriOpaHHbI 1BUTaTENb IPOBEPSIOT HA MEPETPY30UHYIO CIIOCOOHOCTD U MO MTyCKOBOMY
MOMEHTY
TaK K€ KaK U IIPHU JJIUTEIBHOM PEXUME.
Ecmu 1B > 60% , To ABUraTens BHIOMPAIOT Kak JUIsl JUIMTEIHOTO PEXUMa
Ecmu TIB < 10% , kak 17151 KpaTKOBPEMEHHOTO PEXHUMa.
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[MTPUMEP 2
Pacyera MomHOCTH 1 BBIOOpA JBUTATENS AJISl HOBTOPHO - KPATKOBPEMEHHOTO pekUMa pabOThI

OnpenenuTh MOIIHOCTh M BRIOPATH 10 KaTaJI0ry aCHHXPOHHBIN JIBUTATEIIb ¢ KOPOTKO3aMKHYTHIM
POTOPOM JIJIsl IPUBOJIA MPOU3BOJICTBEHHOTO MEXaHU3Ma, PA0OTAOIIEro B TOBTOPHO —
KPaTKOBPEMEHHOM PEXHUME, 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 ¢ t3 =30 ¢ t2=20c¢ ts=10c¢ te =30 ¢

4 M(Hwm)

M2 M3 M4 M5 M6 Ml

100 o
80

60 u
40 -

20 N

v

10 30 30 20 10 30 t(c)

Pewenue:
1. OmnpenenseM 35KBUBAJICHTHBII 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. HaxoauMm MOIIHOCTh, COOTBETCTBYIOIIYI0 M3 3a pabouee BpeMsi:

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

3. OtHOCHUTENbHAS MPOJAOIKUTEIHHOCTD BKIIOUEHHUS JTBUTATEIS:

[IB% =tp-100% =tp - 100% = i+t +ts+ts = 10+304+20+10 - 100% = 54%
tp+1t0 tig t+t+t+t+ts +ts - 10430+30+204+10430

4. IlepecunThiBacM dKBUBAJICHTHYIO MOITHOCTH Ha OMvkaiiyro ctanaaptayo [1Be = 60%:

P.= P,V 1B, =4,63 V54 =4.4 (xBr)
TB., 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; mHOM =78 %; cos¢ = 0,64;

km=Mxkp=2; kno=Mnyck = 1,8.
Muom Muom
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6. IIpoBepsieM BEIOpaHHBIN ABUraTelb Ha MEPErpy30YHYIO CIIOCOOHOCTH

A) onpeznensieM HOMUHAIBHBIM MOMEHT JBUTATENsl 1O GopMyse | g

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

b) onpenensieM kputnueckuii ( MaKCUMaIbHBIN ) MOMEHT JBUTATENA 110 (hOpMYyJIe

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

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

Bri6upaem no Harpy304Hoi [uarpaMmme MakCUMalIbHbIN CTATUYECKUN MOMEHT

Mer max = 100 (Hm)

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

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

7. IlpoBepsieM BbIOpaHHBIM JBUTrATEb IO IYCKOBOMY MOMEHTY
Ml’[yCK = kn MHOM = 1,8 : 68,7 = 123,7 (HM)

HYCKOBOI‘/‘I CTaTUYECKU MOMEHT OIIPpEACIIACM I10 HOCTpOGHHOﬁ AuarpaMme
M er nyex = M1 = 100 (Hnm)

ITo ycnousiMm Gopmyisr | 7
MnyCK = M CT ITyCK

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

3AIAHUA
Jnist pacueTHO — rpadudeckoil paboThbl

OnpeaenuTb MOITHOCTh 3JIEKTPUUCKOT0 MMPUBOJA MEXAHNU3MA, PEXKUM pabOThl KOTOPOTO 3a/1aH

Harpy304HOM quarpammoi B Tabiuile BapUaHTOB.

BeIOpath anekTpuyeckuii ABUraTesb 1Mo KaTajaory, paciiudpoBaTh CTPYKTYpy 0003HAUEHHSI €ro

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

MaTepuaiaMy TeM ‘ DJIEKTPUYECKUE MALLIMHBI IEPEMEHHOTO TOKAa” U DJIEKTPONPUBOA’ .

[TpaBuna opopmiieHHs U clauy OTYETA:

1. OdopmisaTs Ha OenbIx aucTax Oymaru gpopmara A4

2. Pabota noiKHA UMETh TUTYJIbHBIN JIMCT, BBINOJIHEHHBIN 110 CTaHIaPTHBIM IpaBUJIaM.

3. B 3akmounTenbHOM yacTu oT4YeTa IOJKHBI ObITh OTBETHI HA BOIPOCHI, YKa3aHHbBIE B
NEPCOHAIBHOM BapHaHTE.

Jist paboThI B Ka4eCTBE JIEKTPONPUBO/IA UCIIOIB30BATh ACHHXPOHHBIN KOPOTKO3aMKHYTHIH

JIBUTATETh.

TexHUuecKue NaHHbIE 1. JBUTATENIEH ¢ KOPOTKO3aMKHYTBIM POTOPOM cepuu 4A:

[Tpu nponomxutensuoctu Bkimouenus [1B = 40% npuBeaeHs! B cClipaBOYHUKE 110

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

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

ITpu nponomxutensHocty [1B = 25% u [1B =60% B npunoxenumn 1.



BAPUAHTHI 3AJAHUI JIJ151 BRITIOJTHEHU ST PACYETHO — TPAOMYECKOM PABOTEI

Nepap | M; | My | My | My | M; t |t | | ot |t n
Hwm ceK O0/Mm

HUH

1 650 0 100 0 850 | 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 0 10 20 35 10 | 80 | 930

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

7 200 | 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 0 190 | 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 | 200 | 380 | 470 | 530 0 10 67 29 48 83 | 740
26 | 550 | 100 | 450 | 700 | 150 | 10 51 43 15 | 20 | 1470
27 | 350 | 250 | 500 | 600 0 14 66 35 18 | 78 | 700
28 | 150 | 280 | 100 | 300 | 200 | 18 26 29 46 | 78 | 1460
20 | 160 | 250 | 150 | 100 | 50 13 47 35 55 | 67 | 2940
30 | 700 | 400 | 500 | 350 0 4 29 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 0 150 | 190 | 15 20 | 110 | 60 | 45 | 1430
35 | 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 0 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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e IIB =25% u 11B = 60%

HNPUJIOXKEHUME 1
TEXHUYECKUE JAHHBIE ACUHXPOHHbBIX IBUT'ATEJIEU CEPUU 4AC (C [TIOBBIIHEHHBIM CKOJIBXKEHUEM)

Tun nBurarens I1B =25% I1B = 60% n Mnyck MHom Mkp Imyck
00/MuH Muom IHOM
P, kBt n % Cos ¢ P, kBt n % Cos ¢
CunxpoHHas yactoTa Bpauenus 300000/MuH
4AC71B2Y3 1,3 71,5 0,85 1,10 72,5 0,82 2850 2,0 2,2 5,5
4AC80A2Y3 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
4AC100S2Y3 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 24 7,5
4AC132M2V3 14,0 83,0 0,90 11,0 84,5 0,88 2855 2,0 2,4 7,5
4AC71A2Y3 1,06 71,5 0,88 0,95 72,5 0,86 2825 2,0 2,2 5,5
CuHxpoHHas yacToTa Bpaienus 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
4AC13254Y3 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 25054V3 63,0 87,0 0,93 53,0 88,0 0,92 1405 2,2 2,2 7,0
4AC 250M4Y3 71,0 86,5 0,94 60,0 87,0 0,93 1405 2,2 2,2 7,0
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Tun nBurareis IIB =25% I1B = 60% n Mnyck Muom Mxp Tavex
MHOM IHOM
P, kBt | n % Cos¢ | P, kBt n % Cos @ 00/MuH
Cunxponnas yactoTa Bpamenust 100006/Muu
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
4AC200M6VY3 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

41



