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BBEJIEHUE

VYuebHoe mocoOue COIepKUT TEOPETHUECKHH MaTepHai, HpUMEphl pelie-
HUW W JIpyrHe CBEICHHUs, HEOOXOJUMBIE /I CaMOCTOSTEIILHOTO BBIITOJIHEHHS
pacuétHo-rpaduyeckoid padoOTHI 10 JAUCHUIUIMHE « DieKTporpuBoa». OHU 3Ha-
KOMST CTYJCHTOB C OCHOBHBIMH TEOPETHYECKUMH IOJOKEHHUSIMH pacyeTra, Ipo-
EKTHPOBAaHMUS U BBIOOPA 3JIEKTPOIPHBO/IA.

3anmanus K pacd€THO-TpaduIecKkoii paboTe MOCBSIIEHBI BOIIPOCaM OIICHKH U
pacdera MEXaHHYECKHX U PETYIHPOBOYHBIX XapaKTEPUCTUK 3ICKTPOIPHBOIOB C
JBUTATEJIIMH TIOCTOSIHHOT'O M TIEPEMEHHOI'0 TOKa, B TOM YHCJIE C peJeliHBIM
YIPaBJICHUEM ITOCPEJICTBOM DPEryJHUPYEMBIX CONPOTHBICHUH B LIEISAX 3JIEKTPO-
JBUTATEJICH.

B mporecce BbImosHEHNST pacuéTHO-Tpaduieckoil pabOThl CTYASHTHI NpH-
00peTa0T HaBBIKK YNPABICHUS KOOPAWHATAMH 3JIEKTPOIIPUBOJA U UX PETYINPO-
BaHMs, yMEHHE UCCIIEA0BAaTh H aHATH3UPOBATh €T0 XapaKTEPUCTUKH.

YuebHOe MOCOOHME MOATrOTOBICHO B COOTBETCTBHM C MPOTPaMMO#l Kypca
JUCHUIUTMHBL « DISKTPOIPUBOI» IS CTYACHTOB YHUBEPCUTETA 3209HOH (HOPMBI
o0yueHus HarpasieHust HOAroToBKU: 35.03.06 - ArpouHKEHEepUsl, IO MPOPHITIO
- DJeKTpooOOpyOBaHHE M DIIEKTPOTEXHOJIOTHMH B arpoOIpPOMBIIIIEHHOM KOM-
wiekce. I1pu moaroroske yueOHOro mocoOust OBUIM UCIIOIB30BaHbI YUCOHUKH 110
anektponpusony JI.C. Lektnuna, B.B. Mockanenko, B.M. Bacuna, I'.Il. Xanu-
3eBa.



1. OBIIIME YKA3AHUA

WNupuBuayansHOE 3alaHUC A KaXIOW pacu€THO-rpaduyeckoil paboThI
COCTOMT U3 IIECTH 3aJaHUM.

IlepBble 3agaHNs BCeX BapHAHTOB MPEAYCMATPHBAIOT ITOCTPOSHHE €CTe-
CTBEHHBIX W HCKYCCTBEHHBIX MEXaHWYCCKHX WM CKOPOCTHBIX XapaKTEPUCTHK
JIBUTATEICH IOCTOSHHOTO TOKA WJIM ACHHXPOHHBIX JIBUTATEJICH.

Jas nBuUraTesisi MOCTOSTHHOTO TOKA HE3aBHCHMOTIO BO30Y:KIEHHSI Mcxa-
HHUYeCKHe U ckopocTHbie xapaktepuctuku o=f(M) u «=f(l,), sBustorcs npsmbi-
MU JHHUSAMH. s ¥MX MOCTPOEHHWs] JOCTATOYHO 3HATH JIBE TOYKUA B TIps-
MOYTOJILHOU CHCTEME KOOPIMHAT.

EcTecTBeHHYI0 MEXaHUYECKYIO M CKOPOCTHYIO XapaKTEPUCTHKY MOXKHO T10-
CTPOUTH TI0 TOYKaM C KOOpPAUHATAMHU (PUCYHOK - 1):

1) o=w, 1 M=M, (Mmexanudeckas) unu I=I, (ckopocTHast)

2) o= m,; n M=0 (mexanmnueckas) wim 1=0 (ckopocTHas)

TZie @, - HOMAHAJIBHAS YTIIOBast CKOPOCTh, paj/c

n

_ H
o, = —"— )
9,55
M, - HoMuHAILHBIM MOMEHT, HMm,
1000 P
_ H
M H ' (2)
COH
rae P, - HOMUHaJIbHasi MOIIIHOCTh, KBT;
@, - YTII0Basi CKOPOCTh UACATHHOTO XOJIOCTOTO X0/1a, pay/c,
U o
o =—2=1 " , (3)
U, -Lr
H H I

Ecimm BHYTPCHHEC COIPOTHUBJIICHUC ABUTraTCJId TI'; HC 3a/laHO, TO €TI0 OPUCH-
TUPOBOYHO OINPCALCIIAIOT MO BBIPAKCHUIO!

u
r,=05(1-n, )=+, 4)
I H
HcKyCCTBEHHYIO XapaKTEPUCTHKY MOYKHO MOCTPOHUTH IO TOUKAaM C KOODPJIH-
HaTaMH:
1) o=, n M=0 (mexaunueckas) win |=0 (ckopocTHas
2) o= w, u M (Mexannueckas) win | (ckopocTHas)
I7ie @, - YII0Basi CKOPOCTh Ha UCKYCCTBEHHOH XapaKTepHCTHKE, COOTBETCTBYIO-
1asi MPOM3BOJILHOMY 3HAYEHUIO MOMEHTA - M, paj/c uiu Toka - |

o, (1-—), 5
@, =, ( U) (5)

H
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rae R - moHOE conpoTHBIeHHE IKOPHOH 1erH, OM.
R=(rs+Ry), (6)
rae R, - 106aBoYHOE COMPOTUBIICHUE B SKOPHO Iienu ABUraTels, OM.

|

|

|

|

|

| LD
[ (MH) [ (M)

Pucynox - 1

EcTecTBeHHYI0 MEXaHHYECKYI0 M CKOPOCTHYI) XapPaKTePUCTHKY ABHUTa-
TeJIfl MOCTOSIHHOTO TOKA TMOCJIE0BATEIbHOI0 BO30Y:KIEHUSI CTPOST 1O JaH-
HBIM YHHUBEPCAIBHBIX XapaKTCPUCTHUK, KOTOPHIE B TAaONWYHON (popMe HUMEIOT
CJIEeIyIOIINHA BU:

Tabnuya 1
o* 1,6 1,1 0,8 0,65 0,5
M* 0,3 0,75 12 2,0 3,2
I* 0,4 0,8 1,2 1,6 2,0

3}160]) BC€ BCJIMYUHBI BBIPAXKAIOTCA B OTHOCHUTCIIBHBIX €AWHHIIAX. HO}IO6-
HY!0 (OpMY BBIPAKCHHS BEJIIMYHH HCIIONB3YIOT MPU pacueTe XapaKTePUCTHK U
COTIPOTHBIICHHUH ABUraTENICH KaK MMOCTOSTHHOTO, TAK U TIEPEMEHHOTO TOKA.

OTHOCHTENBHBIC SIMHUIIBI CITYXKAT JIJISl BRIPAXKCHUS OCHOBHBIX Pa3MEPHBIX
BeNMYNH Oe3pa3MEpHBIMU YHCIAMHU, YTO OKAa3bIBACTCS IIEIECOOOPa3HBIM IIPH
pacyeTe myCKOBBIX PEOCTATOB.

OTHOCHTENIbHBIC YHCTa 0003HAYAOTCS TaK JK€, KAK U pa3MEpHbIC, HO MM
MPUCBANUBACTCS

UHJIEKC *.

[Ipu pacueTe OTHOCUTEIBHBIX BEIHYUH 3a 0a30BOC 3HaueHHE Oepercs HO-
MHHAJIbHOE 3HAYCHHE BEIMYUHBL VICKIIOUeHHE COCTABISIET YIJOBasi CKOPOCTb,
IpHU pacdyere OTHOCUTEILHOTO 3HAYCHHsI KOTOPOU 3a 0a30Boe 3HaueHHe OepeTcs
YIJIOBAasi CKOPOCTh MICATBHOIO XOJIOCTOTO XO0/1a!

1) OTHOCHTENLHBIN TOK



H
rae | - Tekyiee 3HaYCHHUE TOKA, A;
|, - HOMUHAJIBHOE 3HAYEHNE TOKA, A.
2) OTHOCUTEIILHBI MOMEHT
M= M
M H
rae M - Texyiee 3HaueHue MomMeHTa, Hwm;
M, - HoMuHaNbHOE 3HaUeHUEe MoMeHTa, Hwm.
3) OTHOCUTETIFHOE CONPOTUBIICHNE
L
RH

rae R - Texymiee 3HaueHune conpoTusiieHus, Om;
R, - HOMHUHanbHOE 3HAYeHHE CONPOTHUBIICHUS, OM.
- JUIA IBUTATEJICH TIOCTOSHHOTO TOKA

- I AaCUHXPOHHBIX HBHFaTeHCﬁ C (1)a3HLIM poTopoM
R = EZH
H ’
N3l,,

rne £, - HoMuHanbpHOe 3HadeHue juHeHoi J/1C B porope, B;
15, - HOMUHaIBHBIN (ha3HBIH TOK B poTOpe, A.
4) OTHOCHTENBHAS YTIIOBasI CKOPOCTh

JIJISL IBUTaTese mapajajIiCJIbHOTO U HE3aBUCUMOT'O BOB6y)K}1€HI/I${2

(7

©)

©)

(10)

11)

(12)

(13)

IlocTpoeHue ecTecTBEHHOM MEXaHMYECKOH MJIM CKOPOCTHOM Xapak-
TEPHUCTUKH JABHUraTesIss NMOCTOSTHHOIO TOKA IOCIeI0BATEJbLHOI0 BO30YyiKIe-

HHSI TIPOU3BOJUTCS TAOJIMYHBIM METOOM (Tabuia 2).



Tabmuma 2

EcrecTBeHHas XxapakTepUCTHKA UckyccTBeHHas
A | I @ w,pad/c M M,Hwm FEe,B Eu,B |w, pao/c
1 2 3 4 5 6 7 8 9

1.ITocnenoBaTenbHOCTD PELICHUS:

1.1 3amaroTcs 3HaUSHUAMH TOKa B SIKOPHOI e (o1 MuHHMansHOTO 0,4 |,
JI0 MaKCUMaJbHOTO 2 |, ) ¥ 3TN 3HaueHus BHOCAT B rpady 1 Tadmuust 2.

1.2 OT pa3MepHBIX 3HAYCHHUH TOKOB IEPEXOIAT K OTHOCUTEIHHBIM 3Hade-
HUAM 110 hopMyIie 7 1 3amoIHSAIOT rpady 2 TabIums! 2.

1.3 Tonp3ysick yHUBEpCAIbHBIMU KPUBBIMH, MO0 OTHOCHTEJILHBIM 3HAYEHU-
sv |” HaXOIST OTHOCHTE/bHBIC 3HAUCHUS YITOBBIX CKOPOCTEHl ( M 3aIOJHSAIOT
rpady 3 Tabmume 2.

1.4 OT OoTHOCHUTENBHBIX 3HAUECHUH YTIIIOBBIX CKOPOCTEH MEPEeXoIsT K pas-
MEpPHBIM 3HAYEHUAM I10 GopMyTe: o=@ @),, 7 3aNONHAIOT Tpady 4 TaOIHIEL 2.

1.5 Ilonp3ysack yHHUBEpCATIbHBIMU KPUBBIMH, 10 OTHOCHUTEIBHBIM 3HA4YEHHU-
M Toka |, HAXOIAT COOTBETCTBYIOLIME 3HAYCHHUS MOMEHTOB M M 3amOJHSIOT
rpady 5 TabauIb! 2.

1.6 OT oTHOCHTENBHBIX 3HAYEHHH MOMEHTOB NEPEXOJAT K Pa3MEpPHBIM IO
dopmyne: M=M~ M, v 3anonssioT rpady 6 TadbauIb 2.

1.7 PaccuuthiBaercs DJJC MalmMHBI Ha €CTECTBEHHOM XapaKTEpHUCTHKE
o hopmyie:
E =U, —Ir,
U 3anonHsaeTcs rpada 7 Tabnuist 1.

1.8 PaccuutsiBaercs DJIC MalvHbl HA HCKYCCTBEHHOW XapaKTEPUCTHKE MO
dhopmye:

E,=U,~I(r,+R,)

U 3aronHsAeTcs rpada 8 Tabmuisr 1.
1.9 ITo dpopmyne 14 paccUUTHIBAIOTCS YTIIOBBIC CKOPOCTH Ha MCKYCCTBEH-
HOW XapaKTepHUCTHKE U 3amoiHseTcs rpada 9 tabmwmsr 1.

® —Eﬁ) 14
uT g @ (14)
e

Ecnu BHyTpeHHEE COMPOTHUBIICHNE IBUTATENS TIOCIEI0BATEIILHOTO BO30YKIEHUS

75 He 3a1aHO, TO €r0 OPUEHTHPOBOYHO PACCUHMTHIBAIOT MO hopmyie:

U H
o (15)

H

r,=0,751-n,)



ITo mamaemM rpad | m 9 cTpouTcs MCKYCCTBEHHAs CKOPOCTHASI XapaKTepH-
CTHKA.

ITo mamHEIM Tpad 6 M 9 CTPOUTCS UCKYCCTBEHHAS MEXaHMYECKash XapaKTe-
pucTHKa

J1s1 AaCHHXPOHHOTI0 ABMIaTes ¢ (pa3HBIM POTOPOM ecTeCTBEHHasl Me-
xaHuueckasi xapakrepucruka o=f(M) crpoutcs mo ympoueHHoi dopmyie
Kiocca

M=% (16)

rae M, - kputuaeckuit MomeHT, HMm;
Sx - KPHTHYECKOE CKOJIBKCHUE;

s, =S, (A+V A -1), 17)

rae S, - HOMHHaJIBHOC CKOJIBKCHHC,
§ =—¢ " , (18)

rlie @, - HOMHHAJIbHAS YTIIOBast CKOPOCTh, Paji/c;
@, - CAHXPOHHasl yriIoBasi CKOpOCTb, pajy/c.

o, =", (19)

rae f - vacrora nuraromei cetn, I';
P - YHCIIO T1ap TI0JIFOCOB;
A - meperpy304Hasi ClOCOOHOCTh ACHHXPOHHOT'O JIBUTATEIs.

M
A=—", 20
M (20)
rae M, - HoMuHaJIbHBIN MOMeHT, Hwm;
1000 P
M, = £, (21)
Q)]

rae P, - HoMuHanbHas MOIIHOCTh, KBT.

Ecmu 4ncino map moJirocoB p He 3a4aHO0, TO €r0 MOKHO OIpPEeAeIHuTh 3 (op-
Myl (19), TIOACTaBUB B Hee BMECTO @), 3HAYCHHE @), U OKPYIJIUB IMOJYICHHOE
3HAYCHHE 10 ONMKANUIIETO [EJIOTO YHCHa.
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W3mensis 3HaueHne ckojbkenuid S ot 1 1o 0, mo dhopmye 16 paccauThiBa-
10T 3HAYEHUsI MOMEHTa, a 1o Gopmysie @ = @,(1 - S) paCCUMTHIBAIOT 3HAYCHUSI
YIJIOBOW CKOPOCTH @ U 3aMOJIHAIOT TaOIuUIly 3.

Tabmuma 3

1 0,9 0

R X|»

w

u

Jnst OCTPOEHHST NCKYCCTBEHHOH XapaKTEPUCTUKU PACCUUTHIBAETCS CKOJIb-
xKeHne S, mo popmye:
_ SR,
e
"y
raeRy=r, + R, - moiHoe conpoTuBieHUe poTOpHOH 1enu, OM;
R, - IoOnoNHUTEIbHOE COMPOTHBIICHHUE B IIETTH poTopa, OMm;
I, - BHyTPEHHEE CONPOTUBIICHUE POTOPHOI 00MOTKH, OM.
o =5, R, (23)
rzae R, - HOMUHaNBHOE CONPOTHBIICHUE POTOPHOH LenH, OM. (cM. popmyity 11)
3amnosHseTcs mocienHss rpada Tadbauns! 3. 3aTeM 0 pacyeTHHIM JaHHBIM
Sy, M (Tabmuma 3) cTpouTcs HCKYCCTBEHHAS XapaKTEPUCTHKA.

Bropble 3aganusi BapuaHTOB BKJIIOYAIOT B ce0sl 3a/1a4M 10 pacyeTy MycKo-
BBIX CONPOTHBIICHUH Ul JBUraTejed MOCTOSHHOTO TOKa HE3aBHCHMOTO U IO-
CJIC/IOBATENILHOTO BO30YXKJICHNUS W JUISl aCHHXPOHHBIX JBHUTaTesieil ¢ (a3HbIM po-
TOPOM.

Pacuer nmycKOBBIX CONPOTUBICHUM AJII ACUHXPOHHBIX JABUraTeled W I
JIBUTaTelNeil TOCTOSIHHOTO TOKa HE3aBUCHMOIO BO30YXKIEHHS MOXKET ObITh IpO-
U3BelIeH aHAJMTHYECKUM HJIM rpaduyecKuM MeTOJIOM (B 3a/lauax yKa3aH METOJ
pacuera). J{ns aBuraresnei mocTOSHHOTO TOKa MOCIIEI0BATEILHOTO BO30YKACHUS
UCTIONb3YeTCs Tpad)0aHATTUTHYECKHIA METO] pacyera.

Ecnu B yciioBnu 3a1aun He yKa3aHO KOJMYECTBO CTYIIEHEH ITyCKOBOTO peo-
cTaTa, CYMTasl, YTO YIPaBJICHHUE JBUTAaTEJIEM PEIeHHO-KOHTAKTOPHOE (HE3aBHCH-
MO OT THIIa ABUTATENs), MOXKHO MPHHATH CIEAYIOIIEE YHUCIIO CTyIEeHEH:

- s qBUTaTels Mainoi MonrHoctu (o 10kBt) m= 1-2;

- s qeurateneit cpenneit momHocTH (10 SOkBT) m=2-3;

- ISt JBUTaTels 00bInoi MomHoCTH (cBbinie SOkBT) m=3-4,

rJie M - 9UCII0 CTyNEHEH ITyCKOBOTIO peocTara,

PasnmuatoT HOpMaIbHBIN ¥ (POPCHPOBAHHBIN ITyCK.

®dopcrpoBaHHBIN IYCK IPUMEHSIOT JJIsl IPUBOJOB, YaCTO MyCKAEMbIX HIIH
4acTO peBEPCHPYEMBIX. B 3TOM citydyae 1o yCIOBHIO 33/1a4M 3aJaeTCsl IIyCKOBOM
MOMEHT, KOTOPBI BEIOUPACTCS U3 YCIOBHSL:

M*<(2-3)

9

Ky (22)



HopwmanbHblil MycK MPUMEHSIOT IJIs1 IPHBOAOB, PEAKO ITyCKAEMBbIX, HO JJITH-
TENBHO paboTaromux. B 3TOM citydae mo ycroBHIO 3afadd 3aJacTCsl IEPEKITIo-
qaroruit MoMent M 5, KOTOPBIIT BEIOWPAETCS U3 YCIOBHSA

M>(1,1-1,2)M,,
rae M. * - OTHOCUTEIbHBIA CTATHYECKUI MOMEHT.

AHaJIMTHYECKMI MeTo/ pacyera

PaccMoTpuM [1Ba BO3MOXKHBIX CITydasi:

a) 9UCIIO CTYTIEHEH IyCKOBOTO peocTaTa M 3amaHo (HampuMep M = 3), myck
(hopCUpOBaHHBIH, T.€. IT0 YCIOBHIO 3a7a9H 3a/1aH ITyCKOBOH MOMEHT M,

1) paccuuThIBacTCs OTHOIICHHE ITyCKOBOTO MOMEHTA K IEPEKIOYaIOIIEeMy
A o dopmyie:

VTR (24)

rae Iy - BHYTPpCHHEE COIIPOTHUBIICHUE JABUraTeiIsl IapaljICIbHOTO MM HE3aBUCH-
MOro BO36y)K[[eHI/I)I B OTHOCHUTCJIbHBIX CIUMHHIIAX.

r
ry=-2 (25)
RH
2) IpoBepsIETCS MEPEKITIOYAIOIII MOMEHT:
M *
M, =—1, (26)
A

3) nanee mo ¢opmynam 27, 28, 29 pacCUUTHIBAIOTCSI COMPOTHBICHUS OT-
JETbHBIX CEKIMH ITyCKOBOTO peocTaTa Iy, Iy, ;. HoMep cekium myckoBoro peo-
cTaTa yKa3blBaeT Ha OYEPEAHOCTh, B KOTOPOIl OHHM LIYHTHPYIOTCA B Ipolecce
MyCcKa ABUTaTeIs.

I’3=r0(i-l), (27)
r,=rz/, (28)
r]_: rzl, (29)

0) 4MCIIO CTYNEHEHW MMyCKOBOTO peocTarta M 3aJaHo, MyCK HOPMabHBIH,
T.€. 110 YCJIOBHIO 33JIa4H 33/1aH MEPEKITI0Yalonni MOMEHT M .
1) paccuutsiBaetcs A o popmyse:

1
A=mig—— (30)
r, M,
2) mpoBepsieTCst MyCKOBOH MOMEHT:
M; =M\, (31)
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3) nanee o popmynam 27, 28, 29 paccUUTHIBAIOTCS COMPOTHBIICHUS
rq, Iy, I'a.

Crnenyer UMeTh B BULY, 4TO:

- mnst MIIT napayutensHoOro (He3aBUCHMOTO) BO30YXKJICHUS IEHCTBUTEINb-
HBI COOTHOILICHUS

I; =M/, (32)
15 =M, (33)

- dopmymsl 27; 28; 29; neficTBUTENBHBI U U1 OTHOCUTEIBHBIX 3HAUCHUH BEIH-
YUH.

4) Metoj pacueTa MyCKOBBIX PEOCTATOB /sl aCHHXPOHHOTO JBHUTATENs
aHajioruueH Meronay pacuera s MIIT mapannenbHoro Bo3oOyskaeHus. Pasnuia
COCTOMT TOJIEKO B TOM, 4TO B (hopMmyity 27 BMecTO I, mojcrasisiercs I, a B op-
MyJy 24 g pacdera A BMECTO Iy MOICTABISETCS HOMUHAIBHOE CKOJIBKECHHE S,.

I'paduuecknii MmeTon pacuera 6a3upyeTcs Ha CICIYIOIIUX MOJIOKCHUIXK:

1 .MexaHnueckue XapaKTEpPUCTUKU JIMHEHHBI M NEPeceKaroTcsl B OIHOI
TOUYKE ®,

2.Ha auHMM HOMHHAJIHHOTO MOMEHTa OTHOCUTEJBHBIN Mepemnaj yrioBoi
CKOPOCTH Aw" aucneHHo PaBEH OTHOCUTEIIBHOMY COIPOTUBIECHHUIO B SKOPHOU
LEHA R™:

Aw*=R", (34)

IlocTpoeHue mycKOBOW JauarpaMMbl HA4YMHAETCS C IIOCTPOCHUS €CTe-

CTBEHHOM XapaKTEPUCTUKU 110 TOUKAM C KOOPAUHATAMH:
1) Aw* =1y M'=1;
2)w'=1, M'=0;

3amava COCTOUT B TOM, YTOOBI, IPH MPHUHATHIX MM 33JaHHBIX ITyCKOBOM H
MEPEKIIOYAIOIIEM MOMEHTaX, Yepe3 3aJaHHOE YMCIO CTYNEHEH BBIUTH Ha IMO-
CTPOEHHYIO €CTECTBEHHYIO XapaKTEPUCTUKY.

Ecnu nocrpoeHne He NOydMioch, TO €ro IPOU3BOAAT 3aHOBO, MEHSS B
JOITyCTUMBIX IIpeJesiaX TOT MOMEHT, KOTOPBIH ObUT B3AT MPUOIM3UTEIHHO.

Ha nocrpoenHoit myckoBoit nuarpamme, Ha JUHUM HOMHUHAJILHOTO MOMEH-
Ta, U3MEPSIOTCS OTPE3KU MEXKIY CMEKHBIMH XapaKTEPUCTUKAMU. DTO U €CTh CO-
MIPOTUBJIEHUS] OTAEIbHBIX CEKIUI IyCKOBOIO peocTaTa B OTHOCHUTEIbHBIX €IU-
HUIax. OT OTHOCUTEIBHBIX SIUHUII IEPEXOAAT K pa3MEPHBIM Mo GopMyIe:

R=R'R,, (35)

IIpu pacuere myckoBOTO peocTrarta AJii aCHHXPOHHOTO JABUTATENS CIEIyeT
YYUTBIBATh, YTO MEXAHUYCCKHUEC N CKOPOCTHBIC XAPAKTCPUCTUKU ABUTATEIIA IIP-
MOJIMHEHHBI 1 MOMEHT MPOTIOPLIUOHAJIEH TOKY POTOpa IPH YCIOBUHU:

M 1<0,75M", (36)
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PacyeT mycKOBBIX PeocTaToOB [Jisl ABUraTelisl MOCTOSSHHOTO TOKAa MO-
€J1e10BaTeJbHOI0 BO30Y:KIeHHs IIPOU3BOANTCS B CIEAYIOIIEH IOCIEI0BATENb-
HOCTH:

1. Ilo yHuBepcalbHBIM XapaKTEPUCTHKAM CTPOMTCS E€CTECTBEHHAsl CKO-
POCTHAs XapaKTepUCTUKA U Ha OCH aOCIMCC OTMEYAIOTCs 3HAYEHUsI ITyCKOBOTO
TOKa - |} ¥ ToKa nepekitoueHus - | , (PUCYHOK - 2).

2. OnpenensieTcs o0IIee COMPOTHUBICHUE ITyCKOBOTO peocTaTa

Ry = (L-oy/we ) = (U [15- 1) (37)

I'ne w, =0 (B MOMeHT mycka) u I, onpenensercs u3 (15)

3. Onpenensiercs 3HaUeHUE ©; ipu [=], mo Gopmyie:

@y /e = (Un=1(ro+ Ry)l (Un-12 1))
(38)

4. ITo dopmyne (37), MOACTABUB My= M, OMPEACISICTCS COMPOTHUBIICHUE
IMyCcKOBOTO peocraTa R, (mocie oTkoueHns NepBON CEKIINUN)

5. o ¢opmyne (38) ompenensiercs wy, U T. O., BIUIOTh 0 BBIXOJA Ha
€CTECTBEHHYIO XapaKTepUCTHKY. Ecii mocTpoeHne He MoIydmiIoch, TO €ro Mmpo-
W3BOJST 3aHOBO, MEHSI B HEOOJNBINNX Mpeesax TO 3Ha4eHHE TOKa, KOTOpoe Obl-
JI0 B3SITO IIPUOIM3UTENBHO.

“h

FLmermBennaR ¥apaxmepus s

wg _
o
o — — — —
I
R
L, L
Pucynox 2

Tperbe 3aganme - pacuyeT MOIIHOCTH JBUTATENCH 1T MEXaHHU3MOB, pa-
0OTarOIIUX B JIUTEIHHOM U IOBTOPHO-KPATKOBPEMEHHOM PEKHMAaX.

Harpy3ouHsie quarpaMMBbl IPEACTaBICHBI B BUAE 3aBUCUMOCTH MOIITHOCTH
JIBUTATEIIS, TOKA WJIHM BPAIIAIOIIET0 MOMEHTa OT BPEMEHH.

[Ipu pacueTax HCIONB3YyETCS METOJ AKBUBAICHTHBIX BETHUUH (|, Mo,
P,.,). B 3amauax, rae rpaduku Harpy3KkH BKJIIOYAIOT B ceOs YIaCTKHU Tparere-
BUJHOW WJIM TPEYTOJBHON (POPMBI, KaXIbIi M3 TAKHX YJaCTKOB 3aMEHSIETCS, DK-
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BHUBAJICHTHBIM I10 TIOTEPSAM MOIIHOCTH, YIaCTKOM C IIOCTOSTHHO# BenuauHo# |, M
Wi P.
Juis Tpanennu ¢ HadalubHBIM TOKOM | I KOHEUHBIM |y

2 2
| 17+ 105 +15 (39)
9K !
3
s TpeyrobHNKA C Ha9aJIbHBIM TOKOM |, 1 KOHEUHBIM, paBHBIM HYIIIO:
|22, (40)

oKe \/§
Ilocne CACIIaHHBIX TIECPECUYETOB MOKHO HUCIIOJIB30BaTh OJHY M3 Q)OpMyJI

S3KBHUBAJICHTHBIX BEJIAYMH.
OKBHUBAJICHTHBIHN TOK:

L2t 4+ 12,
ty e+t
rze l;... |, - TOKM Ha OTZeNbHBIX Y9acTKaxX Harpy309HON AUArpaMMsl , A;
ty ...t; BpeMs OEeHCTBHS 9TUX TOKOB IO OTHEJIBHBIM Y4acTKaM Harpy304HOM Jua-
rpaMMBbI BKJIIOUasi U Iay3bl B paboTe JBUTATENs,
MeTonoM 3KBUBAIEHTHOTO MOMEHTA U HKBUBAIEHTHON MOITHOCTH MOXHO
10JIb30BaThCs IIPU yCJIOBUM IOCTOSIHCTBA MAarHUTHOT'O IIOTOKA MAILIMHBI, a pac-

4yeTHbIE (POPMYIIBI BBITIISAIAT TaK:
OKBHBAJICHTHBIA MOMEHT:

: (41)

M2t +---+ M2t
t 4o+,

ot (42)

rae M;...M, - MOMEHTBI Ha OTAEJIbHBIX Y4aCTKaxX Harpy304HOH nuarpaMmsbl, HM.

OKBHUBAJICHTHAS MOIIHOCTE!

Plztl +ot I:)nztn , (43)
o+t
rae Pj...P, - MOIIHOCTH Ha OTAETBHBIX yYacTKaX HArPy304YHOH Tuarpammel, KBT.

YerBepToe U NATOE 3aJaHUSI TEOPETHUYECKHUE, MPEINOTIAraloT TIyOOKHi
aHaJIU3 JINTEPATYPHBIX HCTOYHUKOB IO MpPEAIaracMoOi TEMaTHKE.

lecToe 3aganue - pacu€THOE 3aJaHUE POU3BOJILHOW TEMATHKH.

Bri0op ycoBuii uist BceX IIECTH 3aaHUi OCYIIECTBISIETCS] COTJIACHO Ba-
pHaHTa CTYZEHTa B COOTBETCTBHH C TaOyuuei 4, BApUaHT COOTBETCTBYET MOPSA-
KOBOMY HOMEpY CTyZEHTa B CIIMCKe Tpymisl. Beero mpegycmorperno 60 BO3MOXK-
HBIX BapHaHTOB. B cilydae OJHOBpEMEHHOro OOY4eHHs Ha OJHOM Kypce IBYX
TPYIII OJHOTO HAIIPABIICHHS, PACcIpeieIeHne BapUaHTOB 3aJaHUHA OCYIIECTBI-
ercs ciuemyrommuM obpazom: ¢ 1 mo 30 BapuaHTHI paclpeneNsioTcsS Cpeau CTy-
JIEHTOB OJTHOW M3 TPy, ocTainbHbIe ¢ 31 Mo 60 cpemu BTOpoi rpymmbl. JInbo mo
COTJIACOBAHUIO C BEAYIIMM IpENoJaBaTeIeM JaHHOW AUCITUIUINHEIL.
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2. CHUCOK YCJIOBUM U151 3AJJAHUM
2.1. Ycaosus qis 3aganusa Nel

1. nst mBUratens mOCTOSHHOTO TOKa HE3aBHCHUMOTO BO30YKACHHs, UME-
fomero w, = 78,53 pan/c, 1g=3,0 A, U, = 220 B, , = 0,62, onpenenuts noba-
BOYHOE COINPOTHBIICHUE IEMHU SIKOPS, IPH KOTOPOM JBHIATEllb OY/AET BpPaIaThCs
C YCTAaHOBHBIICHCS CKOPOCTBIO @, = 63 pan/c mpu MOMEHTE CTaTHUECKOTO CO-
npotusnenns M. * = 0,8.

ITocTpouTh €CTECTBECHHYIO M MCKYCCTBEHHYIO MEXaHHUYECKHC XapaKTepH-
cruku w* = f (M*).

2. ITocTpouTE €CTeCTBEHHYIO XapakTepucTuky w= f (M) mist acuHxpoHHO-
ro gBUTATENs ¢ (pa3HBIM POTOPOM, MMermero naueie: P, = 30 kBT, n, = 935
MHUH '1, M,/M, = 2,5.

3. C moMOIIBI0 YHUBEPCATBHBIX XapAKTEPUCTHK MOCTPOUTH CCTECTBECH-
HYI0 MEXaHHYECKYI0 U CKOPOCTHYIO XapaKTCPUCTHKH JIBUTATENS MOCTOSHHOTO
TOKa IMOCJICIOBATEILHOTO BO30YKICHHS, HMEIOIIeTo nanueie: P, = 18 kBt, n, =
960 mun ", 1, = 98A.

4. TIoCTpOUTh ECTECTBEHHYIO MEXaHUUYECKYIO XapaKTepucTuky o = f(M)
JUISL ACHHXPOHHOT'O JBUTaTelisi ¢ (ha3HBIM POTOPOM , UMEIOIIEro qanHbie: P, =15
kBT, n, =710 mMuu 7, M,/M, = 3.

5. ITocTpOUTH €CTECTBEHHYIO M HCKYCCTBCHHYIO MEXaHUYECKUE XapaKTe-
PHCTHKH JBUTATEIS TOCTOSHHOTO TOKA MapalIebHOr0 BO30YKICHUS, UMEIOIIIe-
ro crexyromue ganuse: P,= 12,0 kBT, U,= 220 B, w, = 142 pan/c, ,= 84%.

Jl06aBOYHOE COMPOTHUBIICHUE B LETHU SIKOPS JJISI IOTYYEHHsI HCKYCCTBEH-
HOM xapaxtepuctuku R, = 0,6 Om.

6. ITocTpOUTh ECTECTBEHHYIO M HMCKYCCTBEHHYIO CKOPOCTHBIC XapakTe-
PHUCTHKH JIBUTATENSI TIOCTOSIHHOTO TOKA TOCIEI0BATEIBHOTO BO30YKICHUS, HMe-
omiero cienyromie nanneie: P, = 17 xBr, U, = 220 B, w, = 64,4 pan/c, ,= 0,8,
R,=0,2 Om.

YHuBepcalibHas XapaKTePUCTHKA 3a[aHa Ta0IHIei:

1> 04 0,8 1,6 2 24
o* 1,6 1,1 0,85 0,70 0,65
TTocTpoeHue NPOU3BECTH B Pa3MEPHBIX SANHHUIIAX.

7. nst qBUTaTeNs MOCTOSIHHOTO TOKA MapajlieIbHOTO BO30YKICHUsI onpe-
JIeNNTh, C KaKOW YTJIOBOIM CKOpOCThIO OyzaeT paboTaTh IBUraTeNh MPH HOMU-
HAJILHOM TOKE sIKOps, eciu Ry =1,5 Om, 1, =19 A, U, =440 B, w,= 91,6 pan/c,
r,=1,97.

ITocTpouTh €CTECTBEHHYIO U HCKYCCTBEHHYIO XapakTepuctuku o= f(l).

8. Onpenenuth Kakoil MOMEHT M_.* pa3oBbeT JABUraTelb MapPaliebHOTO
BO30YKICHHS, €CIIM MPH H00aBOYHOM CONPOTHUBJICHHUH SKOPHOH memu R, = 1,2
OM OH paboTaeT co CKOpPOCThIO @. = 68 pan/c. JIBurarens UMeeT Cleayrouiue
manseie: P, =15 xBrt, U, =440 B, w, = 74,3 pan/c, 1, = 85%.

15



Pe3ynbTaT MoTyduTh B OTHOCHTEIBHON ()OPME U IIOCTPOUTH ECTECTBEH-
HYIO M HICKYCCTBEHHYIO XapakTepucTUKH o * = f(M)*.

9. ITocTpouTh ECTECTBEHHYIO M HCKYCCTBEHHYIO MEXaHNYECKHIE XapaKTe-
puctuku @ = f(M) mWis aCHHXPOHHOTO JABUTATENS, UMEIONIETO MaHHble: P, = 11
kBT, I,=41 A, E»,= 179 B, w,= 95,3 pan/c, M,,/M, = 2,5. lobaBouHOE CONpo-
THUBJICHHE B [IETIN POTOPA AT MOTyYSHHSI HCKyCCTBEHHOMN XapaKTepUCTHKH R, =
0,1 Om.

10. ITonp3ysch yHUBEPCATBHBIMU XapaKTEPUCTHKAMH ABHUTATEIS ITOCTIE-
JIOBaTEIBHOTO BO30YKICHUSI MOCTPOUTH ECTECTBEHHYIO U HCKYCCTBEHHYIO CKO-
poctHbie xapaktepucTuku o = f(l).

Hannsre gpurarens: P, = 16 kBT, 1,=89 A, w, = 68 pag/c, n,= 81%, U, =
220B.

JobaBouHoe comnpoTuBIeHUE B Iien skops R, = 0,4 Om. [Toctpoenue
MPOU3BECTH B Pa3MEPHBIX CAMHHUIAX.

2.2. YcioBus 1 3aganus Ne2

1. Jlna acMHXpPOHHOTO ABWrartessi, mmeromero P, = 7,5 kBT, w,= 97,9
pan/c, Epy = 242 B, 1,, = 20,7 A, paccuuTath aHaJUTUYCCKUA COTIPOTUBJICHUE OT-
JICNTbHBIX CEKIIMI MyCKOBOTO PEOCTaTa M MOJHOE COMPOTHBICHUE POTOPHOM 1emu
Ha OTJEJBHBIX CTYIEHSX IycKa, cuuras M*,=1,2

2. Jlns nBurarens MOCTOSHHOTO TOKAa HE3aBUCHMOIO BO30OYIKICHHUS pac-
cunTaTh rpa)UueCKyd CONMPOTHBICHHS OTICIBHBIX CEKIUH MYCKOBOI'O TPEXCTY-
neHyaToro peocrara, eciu P, = 13 kB, U, =220 B, w, = 221,98 pan/c, M* = 2,
n, = 0,86.

3. ACHHXPOHHBIH IBUTATEINb C (Da3HBIM POTOPOM HMEET CIICAYIOIIHE JaH-
Heie: P, =45 kB, E,, = 181 B, 15, =146 A, w, = 60,31 pazg/c. JIast 1aHHOTO JBH-
ratesi pacCUMTaTh AHATUTUYECKH COTMPOTUBIICHUS OTICIBHBIX CEKI[HIA TYCKOBO-
IO peocTara U IOJHbBIC COMPOTUBICHUS POTOPHOM IEMK HA OTACIBHBIX CTYICHSIX
MycKa, ecIIM TOK repekmodenns |,* =1,1

4. JIBuraresnb MOCTOSIHHOTO TOKA MapajlieIbHOTO BO30YKICHHS UMEET
cienyromwue nanueie: P,= 17 kBT, w, = 124 pan/c, U,= 440 B, 7, = 86%, Tok me-
pexmouenus |,* = 1,15.

Paccuuntath, rpadudecKy COMPOTHBIICHHS OTACIBHBIX CEKIIUI ITYCKOBOTO
TPEXCTYNEHYATOT0 PEOCcTaTa.

5. ACHHXpOHHBIN JIBUTATENIb UMEET cleayronue nanueie: P, = 11 kBT,
E»;=185B, 1,,=39 A, 0, = 74 pan/c. JIis1 nTaHHOTO ABUTATENS pacCYMTATh aHa-
JIUTAYECKH COMTPOTHBIICHHSI OTICIILHBIX CEKIIHI yCKOBOTO TPEXCTYIIEHYATOIO
peocTara ¥ MoJHOE CONPOTHUBIICHUE POTOPHOM IENH Ha OTACIBHBIX CTYMEHIX
mycka, ecimu M;* = 1,5.

6. JlBurarenb MOCTOSHHOTO TOKA ITapauICIbHOTO BO30YKICHHS HMECT
cienyromue aanneie: P, = 12 xBt, U, = 220 B, w, = 142 pan/c, i, = 84%. Pac-
CUYUTATh aHAJTUTHYECKHA CONPOTHUBIICHHUS OTICILHBIX CEKIHH ITyCKOBOTO peocTaTa
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1 TIOJTHOE COTIPOTHUBJICHHE SKOPHOU 1enH, eciii M;* = 2,2; 9uciio mMyCKOBBIX CTY-
MeHeH — KaK MOKHO MEHbIIIE.

7. OtpenenuTh 9HUCII0 IMyCKOBBIX CTYTIEHEH - M M BENUYHHY COIPOTHBIIE-
HUS KaXXIOW CTYNEHW ABHUTATENS TOCTOSHHOTO TOKa ITOCIEAOBATCIHFHOTO BO3-
OyxneHust mpu yciosuw, uto I*= 2,5, I, = 250 A. /lannsie nurarens: P, = 33
kBt, U, =220B, 7, =0,85.

EctecTBeHHAs XapaKTepHCTUKA IBUTATEIIS 3aJ[aHa TaOJIHICH:

I, A 70 105 140 175 263 350 525
®, pan/c 115 86 74 66 53 49 40
8. OmpenenuTs YMCIIO IMMyCKOBBIX CTYIICHEH M U BEIMYUHY COTPOTHBICHUSL
Ka)/IOH CTYIICHH JBUTATEIIS IIOCTOSHHOTO TOKA ITOCIIEA0BATEILHOTO BO30YKIe-
HUA TpH ycioBuy, uto I,* = 2, I,* = 1,35. Jlannsie apuratens: P, = 16 kBt, U, =
220B, 1,=0,81,1;=89 A, w, = 68 pan/c.

JlaHHBIC YHUBEpCATBHON XapaKTePUCTHKH:
I* 0,4 0,6 1 1,4 1,8 2 2,4
Q* 1,6 1,2 1 0,85 0,75 0,7 0,65
9. Paccuutarh aHAJIUTHUYCCKU COMPOTUBIICHUS OTACIBHBIX CEKIHH MyCKO-
BOT'O peocTara Ui IBUTATeIs TOCTOSHHOTO TOKA MapajlieIbHOTO BO30YKIACHHUS,
umeromero nauneie: P,= 32 kB, U,= 440 B, w, = 142 pan/c ,i, = 88%, uncio
MyCKOBBIX CTyTIeHeH M = 3, Tok nepexmoueHns |,* =1,2
10. [Ins acHHXpOHHOTO ABHUTraTens ¢ ()a3HBIM POTOPOM, UMEIOIIETO JaH-
weie: P, =30 xBr, E,, =235B, |,,=73 A, w, =98 pan/c, paccuuraTh aHATUTH-
YECKH COTIPOTHBIICHUS OTACIBHBIX CEKIUH ITyCKOBOTO PEOCTaTa W IIOJHOE CO-
MPOTHBIICHHE POTOPHOH IeM Ha OTIENBHBIX CTYNEHs X Imycka. Ilyck ¢opcupo-
BaHHBIN pu M;* = 1,8.
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2.3. Ycaosus ajs 3aganusa Ne 3
1. Onpenenuth MOIIHOCTh IBUTATENS, Pa0OTAIOIIETO 10 rpaduKy:

M; = 60Hm 1= 5c.
M, =35Hm t, = 18c.
M3 =25HmMm t3 =15c.
to =33c.
n =730 mux *
A
M M
M,

i M3

: : > 1

tl t2 t3 tO
2. OnpenenuTth MOIIHOCTD JABUrAaTesIsl, PA0OTAIOIIETO IO TpaduKy:
M; = 90Hm t; =10c
Mz = 46Hm L= 16¢
M3z =20HmMm t3=8c
w = 63 pan/c to=130c
A

M, M,
M 2 MZ
| M3 | M;
t1 tz t3 to tl t2 t3

18



3. OnpenenuTh MOITHOCTh IBHTATEIISA, PabOTAIOIIETO 10 TPaduKy:

M1: 40HMm = 10c
M, = 38Hm t, =30c
M3:17 Hwm t3:46C
M, =8Hwm n=720mun"

\
M

M,

t B t3
4. OnpeenuTh MOIIHOCTD JJBUraTelIs, paboTaoNIEro o rpaduky:
1,= 50A t1 =4c
1,=32 A t,=12c
Iy = 46 A ts = 5c,
U,=220B to = 36¢

I I3

t t t3 to
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5. OnpenenuTh MOITHOCTH ABHTATEIISA, pabOTAIOMIETO 10 rpaduKy:

Ml = 140Hm tl: 1l4c to =19c
M, =210Hm tp=2¢c t; = 23c
M; = 95Hm t, =3c tp=12¢c
n =665 mun "

A M,
M1 Ml

M

1 to 123 to 13 to

6. OrnpeniesInTh MOLIHOCTH IBUraTelis, paboTaroLIero o rpaguky:

Il =35A L= 3c t4:15C
I, =17A t, = 20c Uy=220B
I3=35A to=37c
I,= 13A t3=2c
A
I
: I3
I
1 I4
tt b to ta ts
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7. OnpeieTuTh MOITHOCTH IBHTATEIISA, pabOTaIoMEero 1o rpaduky:

P = 21 xBt ti= 16c t3= 15¢c
P, = 39 kBt t, = 25¢c to = 20c
P3;="7xkBt
P oA P,
P]_ Pl
P3
-t
7] fo t fo ) fo
8. OnpenenuTh MOIIHOCTD ABUraTesIsl, pabOTaIOIIEro M0 IrpaduKy:
M; =160 Hm t;=5c
M»=100 Hm t, =40c
n =720 mun to=100c
M A
M;
1

to t t
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9. OnpexenuTh MOIIHOCTD ABUTATENS, PA0OTAIOIIETO 1O TPaduKy:

I, = 80A t1 =9c

I, = 35A t, = 12¢

Uy = 220B t, = 6¢
to:150C

tl tz t3 to t1 t2 t3

10. OnpeeuTh MOIITHOCTD JBUraTeNs, pabOTAIOIIEro MO IPpaduKy:
P;=16xBr P,=10xBr t= 10c
P,=8 kBt Ps=9 kBt t,=6¢
P3;=12kBr Pg = 6kBT t3=8c
t,=5¢
ts=3c
\
P Py

\

t1 t2 t3 t4 t5

Y



2.4. Ycaosus as 3aganusa Ne 4

1. PerynupoBaHne 4acTOTHI BpAIlCHNS JBUTATENsI HE3aBHCUMOTO BO30YXK-
nerns B cucreme [-11 (mpuBecTu cxemy).

2. PerynupoBaHue 4acTOTHI BPAIEHHS ABUTATENS ITOCTOSHHOTO TOKA He-
3aBUCHMOTO BO30YXeHus B cucteme Y B-/1.

3. PerynupoBaHue 4acTOTHI BpallleHHs 3JIEKTPONpHBOIOB. OOLIMe MOHS-
THUSI O PETYJIMPOBAaHUY YacTOTHI BpalleHHs. JJOCTOMHCTBA W HEAOCTATKH CHCTEM
I-Au YB-/.

4. PerynupoBaHue 4acTOThI BpAILEHUS ABUTATEIeH MOCTOSHHOTO TOKa MMy-
TEM U3MCHCHUS COINPOTUBJICHUA B HKOpHOﬁ LOCIIn.

5. PerynupoBaHue 4acTOThI BpallleHUs! BUTATENE TOCTOSTHHOTO TOKa MO~
CPECTBOM M3MECHEHHS IIOTOKA BO30YKACHHS.

6. PerynupoBaHne 4acTOTHI BpAIllCHHUS ACHHXPOHHBIX ABHTATENECH ITyTeM
M3MEHEHHMS YHCIIa Map MOJIFOCOB.

7. CriocoOBI peryaupoBaHNE YacTOTHl BPALICHUS IBHUIATEIS TIOCTOSHHOTO
TOKa TI0CIIeI0BATEIIFHOTO BO30YKICHNUS.

8. PerynupoBaHue 4acTOTHI BpalICHUsI aCHHXPOHHOTO JIBUTATENs MOCPEI-
CTBOM M3MEHEHHMS CONPOTHUBIICHUS POTOPHON IICTIH.

9. PerynupoBaHne 4acTOTHI BpAICHUS aCHHXPOHHBIX JBUTaTeleH MyTeM
N3MEHCHUA YaCTOTHI MMUTAIOUICTO HATIPAXKCHUA.

10. PerynupoBaHue 4acTOTbI BpallleHHsl JBUraTels MOCTOSHHOTO TOKa M3-
MCHCHHEM IMOJABOAUMOI0O K AKOPIO HAIPSKCHU.

2.5. YcaoBus s 3axanusg Ne 5
1. HauepTuTh BO3MOXHBIE Y3JIbI CXE€M BKIIOUEHUS pejie BPEMEHU Npu
YIPaBJICHUH JIIEKTPONIPUBOJIOM B QYHKIMK BpeMeHH. [TosicHuTh paboTy cxeM.

2. HauepTuTh y3JIbl CXEM CHJIOBOW 3JIEKTPHUYCCKON IEMH I JAHAMHYE-
CKOTI'O TOPMO>KEHHUSI U TOPMOKEHUSI IPOTUBOBKJIIOUEHHEM JIBUTATENIEH MOCTOSH-
HOTr0 U NMEPEMEHHOT0 TOKa. [I0SICHUTD CXeMBbI.

3. HauepTtuth cxemy MpsIMOTO IyCKa CHHXPOHHOTO JBHTATEIsl HH3KOTO
HanpsokeHus. [1osICHUTh paboTy CXEMBI.

4. HagepTuTh cXeMy yIpaBJICHHUsS JBHTAaTEJIeM ITOCTOSIHHOTO TOKAa Hapaj-
JETPHOTO BO30OYXKACHUS C JWHAMHYCCKHUM TOPMOXXKEHHEeM. [1oSCHUTH paboTy
CXEMBI.

5. HagepTuTh Y316l CXeM CHIIOBOM IIETH IBUTATENeH, MPEAYCMOTPEB B HUX
MaKCHUMaJIbHYIO TOKOBYIO 3aIUTY; 3aIUTY OT Neperpy3ku. [T0SCHUTH CXEeMBI.

6. HagepTuth y3i1bI CXEM, BKIOYAIONIME JIEMEHTHI 3allUThl ABHraTEIICH
OT caMO3aITycKa; 3aIlUTHl IPpX 0OPBIBE IETIH BO30YXICHHS ABUTATEIeH MOCTOSH-
HOr'0 TOKa U CHHXPOHHOTO.

7. HagepTuts cxeMy ynpaBieHHUs] aCHHXPOHHBIM IBUTATeNIeM (TN ABHUTa-
TeJIeM IMOCTOSTHHOTO TOKa) B GyHKITUHU Toka. OmrcaTh padoTy CXEMBI.
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8. HauepTuThb peBepcHBHYIO CXeMy YIPaBICHHS ABUraTelieM IIOCTOSHHOIO
TOKa ITOCJIECOBATEIFHOTO BO30OYXKACHHS C TOPMOKEHHEM HPOTHBOBKIIOYCHUEM.
[MosicanTh paboTy CXeMHI.

9. HauepTuTh cXeMmy ymIpaBlieHHs! JIBUTaTeJIeM IIOCTOSHHOTO TOKa C HC-
TMOJIG30BAHUEM YIIPABIISIOIEI0 KOMaHAOKOHTposuiepa. I10sSICHUTh paboTy CXeMBI.

10. HauepTuth cxemy ymnpaBJieHHUs JBYXCKOPOCTHBIM aCHHXPOHHBIM JIBU-
raresieM. [10sICHUTE paboTy CXEMBI.

2.6. YcaoBus ais 3aganus Ne 6
1. PaccunTath 1 BBIOpaTh aBTOMATHYECKUN BBIKIIOYATENb C AJIEKTpOMAr-
HUTHBIM pacLENMTE]IeM M MarHuTHBIA myckaTenb st nsuratens 4A90L6Y3

(P, = 1,5kBr; m, =75%; cosp, =0,74; I, /1, =5,5)

2. PaccunTath MOMEHT JBHTATeNs, HCOOXOIMMBIN IS MPHUBOJA HABO30-
yOOpOYHOT0 TpaHCHOPTEpa KPyroBOro IBIKCHUS, HAarpy304Has Auarpamma Ko-
TOPOTO JJaHa Ha Bay pabodyel MalIuHbI. np = 0,95; ip =70.

M., H-Mm

1500 |

500

0 2¢c 12 muH 1 MmuH t

3. PaccuuraTh MOIIHOCTH JBUTraTeis LEHTPOOEKHOTO Hacoca BOJOCHAO-
JKaroIed yCTaHOBKH, HArpy30uHas AuarpaMma KOTOPOTO JaHa: Pl =1,5kBr;

P, =2,0xBr.
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P, kBt

3 2 3 t, MuH

4. PaccuuTaTh MOILIHOCTH ABHTaTens pabodell MAIUMHBI, HArpy309Hast
JuarpaMma KoTopoil mpuBesneHa. PabGouas ckopocth arperata 900 o0/mMuH.

P, =1kBr; P, =2xBr; P, =0,5xBr.

P, kBt
20 Ps
15|
1.0 Py
P3
05
| | |
1 2 3 4 5 £y

5. ACHHXpOHHBIN ABHTaTelh C HOMHWHAJIBHBIM HampspkeHneM 380/660B
MycKaeTcst B paboTy MpH COeMHEHWH OOMOTOK B “3Be3/1y” M HAIPSDKCHUU CETH
380B. 3amyctutcs u arperaT B padoTy, €Ciu MTpor =0,75M,,am_, = 2,0?

6. ACHHXDOHHBI JJBUTATENH TPAHCIIOPTEPA IIPHU ITyCKE MPEOI0NICBAET MO-
MEHT TPOTaHHUsl, PaBHbIA |,3M,, . 3aIlyCTUTCS JIM JIBUTATENb B paboTy TIPU MOHH-
JKEHMH HanpsDkeHus cetd Ha 10% ot HoMuHanbHOTO, ecin M, = 2,07

7. AcuaxpoHHbIit nuratens 4A132M4VY3 nyckaercs B paboTy ¢ MOMEH-
TOM TPOTaHHs, PaBHbBIM HOMHHAIIBHOMY. 3allyCTHTCS JIM arperar, ecid B CETH
HaPsDKCHUE NOHMKaeTcs Ha 30%, a M, =2,0?
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8. ACHHXpOHHBIY IBHUraTEIb (PH:3,0KBT; n 0 =1000 o6/muHn) 11eHTpO-

0eXHOTO0 BEHTHJIATOpPA BBIIIEN M3 CTPOs. Kakoil MOLIHOCTH IBHIraTelb Hy>KHO
YCTaHOBHTb, €CIIH CKOPOCTHh HOBOTO ABUTATENs OymeT Oomnpiie Ha 25% ?
9. Dnekrpudeckuit aBurarens (P 1 =3,0kBT; n 0 =1000 06/MuH) TeHTOY-

HOTO TPaHCIIOpTEpa 3arpyKeH 10 HOMHHAIBHOr0 MOMeHTa. HeoOxomumo ompe-
JICITIUTh HOMUHAIIbHYIO MOIIHOCTh HOBOTO JIBUTATENs MIPH MOBBIIICHUU CKOPOCTH
Ha 35%.

10. Paccumrate W BBHIOpaTh MOIMHOCTH IBHTATENS I CKPEOKOBOTO
TpaHcmopTepa, paboTaOIIero MPOAODKUTEIBHO C MOCTOSHHOW HArpy3Koil, eciu
CKOPOCTh IIENH VTp =(,2Mm/c; HEOOXOMMOE YCHIIHE ISl MEPEMEILCHHS LETH

F=5000; Npex = 0,9; ip =10. Iyckaercs Ha XOIOCTOM XO.Y.
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