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HHOACHUTEJIBHAA 3AIIMCKA

B o6OpazoBarenbHoMm mnpouecce no gucuumuinde OI1.03 DnexkrporexHuka u
JIEKTPOHUKA HApSAAYy C TEOPETHYECKUM OOyYCHHEM 3HAUYUTEILHOE MECTO

OTBOIUTCsA J'Ia60paTOpHBIM U IIPAKTHYCCKUM pa60TaM. HpaBI/IJ'ILHOC COYCTAaHUC

TEOPETHYECKUX 3HAHUW C MPAKTUKOM  BBIIOJHEHHUS  J1A0OPATOPHBIX U
OPAaKTUUECKUX  paboT  oOecreuyMBaeT  BBICOKOE  KAuyeCTBO  IOJATOTOBKHU
CIIEIUAIUCTOB.

HaCTOSIHII/IC MCTOAUYCCKUC YKa3aHUs IIPCACTABIIAIOT coOoi PYKOBOIACTBO IIO

BBIMIOJTHEHUIO ~ JTA0OPAaTOPHBIX M  MPAKTHUYECKUX pabOT, COCTaBIEHHOE B

COOTBETCTBUMU C nporpammor aucuuiuinHbl - OIL.03  DnekTtporexHuka u
AJIEKTPOHUKA JIJIi OCHOBHOM MPO(ECCHOHANILHON 00pa30BaTeIbHON MPOTpaMMBbl
MOJATOTOBKM  CIIEUAIIUCTOB CPEIHEr0 3BeHa 1Mo cnennanbHoct 23.02.03

TexHuueckoe O6CJIY)KHBaHI/Ie U PCMOHT aBTOMOOMJILHOT'O TPaHCIIOPTaA.

MeTtonnueckue yka3aHUsI COAEpKaT OOIIUe yKa3aHUsS MO COOpPKE AICKTPUUSCKHX
CXEM, METOJIMKE U3MEPEHHUM 1 00pabOTKE PE3yIbTaTOB SKCIIEPUMEHTOB. B Kaxkmom
OMHUCAaHUU J1TA0OpaTOPHOM pPabOTHl 3HAYMTEIBLHOE BHHMAaHUE YJEJIECHO YETKOU
GhopMyJIMPOBKE MPOrpaMMbl JTa0OPATOPHON PaOOTHI, MOPSJKY €€ BBIMOJHCHHS.
Kpome Toro, onucanus 1abopaTopHbIX padOT coliepKaT KOHTPOJIbHBIE BOIPOCHI,

H€O6XOI[I/IMBIC JJIA ITIOATOTOBKHU K 3alTUTC.

MGTOI[I/I‘-IGCKI/IG YKa3aHuA IIPCIHAa3HAYCHBI IJIA 06yqa}01111/1xc;1 10 ClICIMaJIbHOCTH

23.02.03.Texnuyeckoe 00CTY>KUBAaHHUE U PEMOHT aBTOMOOUJILHOTO TPAHCTIOPTA.

HasBanmue pa3aena Ha3Banue Tembl Tembl 1a00pATOPHBIX U KoimuecTBo
NPaKTHYECKUX padoT 4acoB

Pa3nes 1. Meronst | Tema 1.2. JlabopaTopnas padora Nel. 2
pacuera u OnexTpudeckue W3mepeHne noTeHanos B
U3MEpPEHUS LIENH IOCTOSIHHOTO | AsieKTpudeckoi nenu. [loctpoenue
OCHOBHBIX TOKa. HOTeHHHaHBHOfI auarpaMMbl.
[1apaMeTpoB JlaGopatopnas padora Ne2 [TogOop 2
SJIICKTPHICCKUX SJICMCHTOB JJICKTPUICCKUX uenef/'l,
MarHUTHBIX U HCCIJIEJOBAHME JJIEKTPUUECKUX LIETIEN
AIIEKTPOHHBIX IIPU M1OCJIEJOBATETHLHOM,
LETEH. [apaJuIeIbHOM U CMEIAaHHOM

COEJMHEHUU PE3UCTOPOB.




IIpakTnyeckoe 3ansaTue Nel. Pacuer
LIeNU MIOCTOSIHHOTO TOKA.

Tema 1.3.
DJIEeKTPOMAarHeTH3M.

JlaGopaTopuas paGora Ne3.
N3mepenne napameTrpoB HHIYKTUBHO
CBSI3aHHBIX KaTylIEK, IpOBEpKa
AIIEKTPUYECKHX IEMEHTOB
aBTOMOOMJISL.

JlaGoparopHasi padora Ne4.
Hcnpitanue ogao¢a3zHoro
TpaHcopmaTopa.

IIpakTuyeckoe 3ansaTue Ne2. Pacuer
MarHuTHOM 1IEIIH.

IpakTuyeckoe 3ansitue Ne3. Pacuer
onHo(a3HOro TpanchopmarTopa.

Tema 1.4.
DIIeKTpUUYECKHE
L[ENU MIePEMEHHOTO
TOKA.

JlaGoparopHbie padoTbl NeS.
HccnenoBaHue 31€KTpUUECKOH LENH
MEPEMEHHOT0 TOKa MPHU
MIOCJIEZI0BATEILHOM COEIMHEHUU
aKTUBHOTO M PEaKTUBHOTO
CONPOTHUBIICHUHN (KaTYIIIKa CO
CTaJIbHBIM CEPACYHUKOM).

JlabopaTopHbie padoThI Ne6.
HccnenoBanue 3J€KTPUUECKOM 1IeTH
[IEPEMEHHOT'0 TOKA MPU
napajuieIbHOM COSIMHEHUN
aKTUBHOT'O U PEaKTUBHOI'O
COMPOTHUBIICHUH (KaTyIIKa CO
CTaJIbHBIM CEPACYHUKOM).

IIpakTuyeckoe 3ansiTue Ne4. Pacuer
Pa3BETBJICHHOM WJIM HEPA3BETBICHHOU
LIENU [IEPEMEHHOTO TOKA C IIOMOIIBIO
BEKTOPHBIX AUarpaMM.

IIpakTuueckoe 3ansaTue NeS5. Pacuer
Pa3BETBJICHHOM WJIM HEPA3BETBICHHOU
L(EIIX [TIEPEMEHHOT0 TOKA C TIOMOIIBIO
BEKTOPHBIX AUarpaMM.

Pasznea 2.
KommoneHTs!
aBTOMOOMIIBHBIX
ANEKTPOHHBIX
YCTPOMCTB.

Tema 2.1. JlabopaTopnasi padora Ne§. Cusitue
DJIEeKTPOHHBIE DIIBTAMITEPHBIX XapaKTEPHCTUK
pUOOPBHI. OJIYIPOBOJHUKOBOTO CTAOMIIMTPOHA.
JlabopaTopuasi pa6ora Ne9. Custue
BOJITAMIIEPHBIX XapaKTEPUCTUK
MOJTYITPOBOTHUKOBOTO JINOJIA.
IIpakTuueckoe 3ansaTue Ne6. Boidop
JIMOJIOB JIJIsl CXEM BBITPSIMIICHHUS.
Tema 2.2.

VCTOYHUKY TUTaHUSL
U TipeoOpa3zoBaTeu.

JlaGopaTopnas padora Ne 10.
HccenenoBanue noaynpoBOJHUKOBBIX
HEYIPAaBISEMbIX BBIPSIMHUTENEH CO
CIJIQXXUBAIOIIMMH (PUIBTPaMH,
IIPOBEPKA IEKTPOHHBIX FIIEMEHTOB
aBTOMOOMJIS

Tema 2.3.

JlabopaTopnasi paGora Nell.




DJIEKTPOHHBIE
YCUIIUTCIIN U

HccnenoBanue onepanuoHHOTO
3HeKTpOHHOFO YCI/IJ'II/ITC.HSI,

reHepaTopBhl. onpezeneHue KodPppuienTa
YCUJICHUS U CXEM C €T0
ucnoibp3oBaHueM. VMccnenoBanue
JBYXKACKaIHOTO TPAH3UCTOPHOTO
YCHUIIUTEIS.
IpakTnyeckoe 3ansitue Ne7. Pacuer 2
TPAH3UCTOPHOTO YCHUIIUTEIIS.
Tema 2.4. JlaGopaTopnas pabGora Nel2. 2
mmynbcHbIe Uccnenosanue tpurrepa.
yCTpOHCTBA. Uccnenopanue uMnyabCHOTO
reHepaTopa-MyJnbTUBHOpaTOpa.
Pa3znen 3. Meroast | Tema 3.1. JlabopaTopHas padora Nel3. 2
ANEKTPUYECKUX DneKTpuuecKue HcnpiTanne HHAYKIHOHHOTO
U3MEPECHUM. U3MEpEHHUs. CYETYHKA ICKTPUUECKOU JHEPIUH.
JladbopaTopHas padoraNel4. 2
V3mepenne conpoTUBICHHI.
Pa3nen 4. Tema 4.1. JlabopaTopnas padora NelS. 2
YcTpoiicTBo 1 DJeKTpUUecKue HccnenoBanus tTpexdaszHoro
MIPUHIIAI JCHCTBUS | MAITUHBI ACHHXPOHHOTO JIBUTATEJIS IO
AIEKTPUUECKUX MEPEMEHHOT0 TOKA. | HArpy3KOil. DIEKTPONnpUBO/
MaIlyH. ACHHXPOHHOTO JIBUTATEIIS.
IlpakTnueckoe 3anaTue Ne8. Pacuer 4
napameTpoB paboTsl TpexdasHoro
ACMHXPOHHOTO JBUTaTess (2 aca).
Tema 4.2. JlaGopaTtopnas padora Nel6. 2
DneKTpUYecKue Uccnenosanue reneparopa
MalIMHEL MTOCTOSTHHOTO TOKa MapajuIeIbHOTO
IIOCTOAHHOTO TOKA. | Bo30yk/IeHUS B XOJIOCTOM PEKHME U
I10J] HArPY3KOM.
Jlaboparopnasi padora Nel7. 2
HccnenoBanue qBuratens
MIOCTOSTHHOTO TOKa.
HUTOTI'O: 50

JlaGoparopnass padora Nel. M3MepeHue MOTEHUUAIOB B AJEKTPUUYECKON LIETH.

[TocTpoeHue nmoTeHIIMAIBLHON JuarpaMMsbl (2 daca).

HCJ'IB pa6OTI>IZ HpOBepKa BJIUSAHUS HAIPy3KW JIMHUMU JJICKTpOIIEpCAad U COIPOTUBJIICHHUA €€

MMPOBOAOB HA BCJIIMYNHY IOTCPU HAIIPSAKCHU.

HOp}IIIOK BBIIIOJIHCHU A pa6OTBI .

1. O3HakOMHTCS CO CXEMOW DJJIEKTPUYECKOW IIeTH, 3alucaTh TEXHUYECKHE JTaHHBIC

puOOpOB.

2. V3MeHsis CONMpOTHBIIEHHE peocTara MOJXYYWUTh 3HAueHUs Toka i Kaxnaoi JIDIL. [lnsa
JTUX 3HAYCHUM W3MEPUTh HAIpPsDKCHUE B Hadalle U KOHLE JIMHUHU. J[aHHBIE 3aMepoB
3anucarhb B TaOJIMILy.

3. OmpenenuTs NOTEPIO HANPSHKEHUS, 10 paCUeTHBIM (hopMyIIaMm.




4. BblumcnuTh A7 KaXKAOH Harpy3Kd CONPOTUBJICHHWE JIMHUM, MOIIHOCTh IIOTEP,
YAEIBHYIO IPOBOAUMOCTD U KILJ| JIMHUH.

5. PesynbpTaThl H3MEPEHUI U pacuETOB 3alKcaTh B TAOJIULLY.

6. Ilo cpenne-apudMeTHUECKUM 3HAUCHUSM ONPEACTUTh MaTepual nposozos JIDIL.

Otuer no paboTe T0JKEH COAePKAaTh:
a) HAUMEHOBaHME PA0OTHI U 1IEIb PabOTHI;
0) cXeMBbI SKCIIEPUMEHTOB;
B) TaOJIMIIBI OJTYYEHHBIX SKCIIEPUMEHTABHBIX TAaHHBIX;
T') pe3yJbTaThl PacyeTOB;
1) BBIBOJIBI 11O padoTe.
KoHTpoJIbHBIE BOIIPOCHL:

1. Yro naszpiBatoT norepei HanpspkeHusa? OT yero oHa 3aBUCHUT?

2. Hanmmute ¢opmyny mis omnpeaeieHus HEOOXOIMMOIo CEUeHHs NpPOBOJA CETHU IPH
3aIaHHOU [TOTEPE HANPSIKECHHUS.

3. Or 4ero 3aBUCUT MOLITHOCTb NTOTEPH B IPOBOAAX?

4. Ot 4ero 3aBUCHT KIIJ] 3JIEKTPUUECKOH ceTn?

JlaGopaTopHasi padora Ne2 [Tog00p 371€eMEHTOB AJIEKTPUUECKHUX IICTICH,
HCCIIEIOBAHUE  DJIEKTPUUYECKUX LeNed TMpH  MOCIEA0BATEIBLHOM,
napajiyieIbHOM U CMEIIAaHHOM COCAMHEHUU PE3UCTOPOB (2 yaca).

[{ens paboThI:
[TopsiIOK BBIMTOTHEHUS PAOOTHI.

1. O3nakomuTCs CO CXEMOH OJJIEKTPUYECKOW LIEMH, 3alucaTh TEXHUYECKUE JaHHbIE
puOOpOB.

2. V3MeHsisi COMpOTHBIIEHHE peOcTaTa MOJXYYNUTh 3HA4UeHUs Toka st Kaxmou JIOIL. [lns
ITUX 3HAYCHUM W3MEPUTh HANPSOKEHHWE B Hadajle M KOHUE JuHUMU. [/laHHBIE 3aMepoB
3anucarhb B TaOJIMILy.

3. OmpenenuTs NOTEPIO HAMPSHKEHUS, 110 pacCUeTHBIM (hopMysIaMm.

4. BbluuMciauTh A7 KaXAOH Harpy3kd CONPOTHUBJICHHWE JIMHUM, MOIIHOCTb IIOTEpb,
yIEIbHYIO IPOBOJUMOCTD U KIIJ| JINHUU.

5. Pe3ynbpTaThl U3MEpPEHUI U pacueTOB 3amKucaTh B TAOJIUILY.

6. Ilo cpenne-apudMeTnuecKkuM 3HAYEHUSAM ONPEACTUTh MaTepral mposozos JIDTII.

Otuer no paboTe TOKEH COAEePKATh:

a) HauMEHOBaHWe PabOTHI U 11eJIb PAOOTHI;

0) cXeMbl DKCTIEPUMEHTOB;

B) TaOJIMIIBI TOTYYEHHBIX KCTICPUMEHTAIBHBIX JaHHBIX;
T') pe3yJIbTaThl PaCUETOB;

1) BBIBOJIBI TIO paboTe.

JlaGoparopHbie padoThl Ne3. I3MmepeHne mapaMeTpoB MHAYKTUBHO CBSI3AHHBIX
KaTyIIeK, MPOBEPKa IEKTPUICCKHUX DJIEMEHTOB aBTOMOOWIIA (29aca).

[lens paboThl:  AKCHEPUMEHTAIHHO WCCIIENOBATH SIBICHUS AJICKTPOMATHUTHONW WHAYKIMH U
CaMOMH/IYKITUH, 1aTh MUChbMEHHOE O0BSICHEHNE PE3YJIbTATOB MPOBEACHHBIX OTBITOB.



[Topsimok BBITIOJIHEHUS PAOOTEHI.
1. Uzyunth TemMy «DIEKTpOMarHUTHash WHAYKIUS», COJEp)KaHHWE NaHHOW JabopaTopHOM
paboThI ¥ OBITH TOTOBBIM OTBETUTH Ha BCE KOHTPOJIBbHBIE BOIPOCHI K HEH.
2. M3yuuTh TEXHUYECKHE JaHHBIE JTa0OPATOPHOTO 0OOPYIOBAHMS, 3aIIMCATh UX B OTYET.
CoOpats cxemy maboparopHoii paboTel. Jlns oOecrieueHUsT HAWOOIBINEH MArHUTHON CBSI3U
YCTaHOBUTE KaTylmKyl Ha KaTymky 2.

3. Bxmounte ucrtounuk nutanus (20 B).

4. Pa3oMKHHMTE LeNb KaTyIIKd WHAYKTUBHOCTH 2 TyMOJepoM. 3amuiiuTe B KaKyl0 CTOPOHY
IPOUCXOTUT OTOPOC CTPEIIKU BOJIBTMETPA B MOMEHT Pa3MbIKaHUSI.

5. CHOBa 3aMKHHUTE OCNb KaTYIIKU MHAYKTHBHOCTHU 2. 3anummure B KaKyI0 CTOPOHY OTKJIOHACTCA
CTpEJIKa BOJIBTMETPA IIPHU 3aMbIKaHHUH .

6. JlocTarouyHO OBICTPHIM JBM)KEHHUEM MOAHUMUTE CEPAEYHMK KaTyIIKH], 3aTeM OIyCTHTE ero.
3anuuuTe, B KaKyl CTOpPOHY IIPOUCXOIUT OTOPOC CTPENKHM NpU IMOAHMMAHUU M OIyCKaHUHU
CepJeYHHUKA.

7. OTKIIOYUTH UCTOYHUK U C/AENATh BBIBOJ O IIPOJEIaHHON padoTe.

8. Otuer no paboTe JOMKEH COAEPKATD:
a) HaMMEHOBaHUE Pa0OTHI U LIETb PAOOTHI;
0) cXeMbI 3KCIIEPUMEHTOB;
B) TaOJIUIIBI TOJYYEHHBIX IKCIICPUMEHTAIBHBIX JTaHHBIX;
T') pe3yJabTaThl PACYETOB;
1) BEIBOJIBI 110 padoTe.
9. KoHTposbHbIE BOIIPOCHI:

1. B uem 3akitodaercs SIBJEHHME JIEKTPOMArHUTHOW MHAYKUMHU? B Kakux ciydasx 3TO sBJI€HUE
UMEET MECTO?

2. Or uero 3aBucut DJIC nnaykun? ChopMynupyiTe 3aK0H 3J1€KTPOMArHUTHON MHAYKIUN?

3. Tlouemy OJIC wuHAYKIMHM, HaBOAMMAas B KaTylIKe HHIYKTUBHOCTH C (peppOMarHUTHBIM
CEpJICYHUKOM TPONOPLMOHAIBHA YUCIIy BUTKOB KAaTyIIKH? MOXHO JM TO K€ CaMO€ CKazaTb O
KaTyIlIKe UHIYKTUBHOCTHU 0€3 cepieuHnKa’?

JlaGopatopnas  pabdora Ne 4. Hcnoweitanue — ogHOo(da3zHOrO
TpancopmaTopa (24aca).
Llenb pabotsl: [IpoBecTn ucnbITaHus TpaHCPOpMaTopa Mo Harpy3Kou.

HOpHI{OK BBITIOJIHCHU A pa6OTBI.

1. O3HaKOMHTCS CO CXEMOM IIEKTPUUECKOM 1ETIH, 3aM1CaTh TEXHUYECKHUE TaHHbIE PUOOPOB.

2. 3amnucaTh MaCHOPTHBIE JaHHBIE UCTIBITHIBAEMOT0 TpaHc(opmaTopa.

3. IIpousBect ombIT paboThl TpaHchopMaTOpa Mo Harpy3koi. [laHHble 3aMepoB 3amucath B
Ta0NuILy.

4. Ompenenuth K03((HUIIMEHTH MOITHOCTH, KOA(QPHUIUEHT HArpy3KH, KA TpaHchopmaropa 1o
pacueTHbIM (hopMyaMm.

5. Tlo manHBIM TAOAUIBI TIOCTPOUTH TpaduK 3aBUCMMOCTH K TpaHchopmaTopa OT
Koa(uImenTa 3arpy3Ku.
OTuer 1o paboTe JOIKEH COEePKaTh:



a) HaUMEHOBaHME PAa0OTHI U 11ETIb paboTHI;
0) cXeMBbI SKCIIEPUMEHTOB;
B) TaOJIUIIBI TOJTYYEHHBIX 3KCIIEPUMEHTAIBHBIX TAHHBIX;
I') pe3y/IbTaThl PACUYETOB;
1) BBIBOJIBI 11O pabore.
KoHTpoJIbHBIE BOIIPOCHL:

1. Yro Ha3wIBaeTCSI HOMHUHAIBLHON MOIITHOCTBIO TpaHchopmaTopa?

2. Tloyemy MarHMTHBI TOTOK B CEpJCYHHKE MPAKTHUYECKH OCTACTCS HEU3MEHHBIM IPHU
mo00it Harpy3ke TpanchopmaTopa?

3. Hamummre dhopmyny [uist onpenenenus kna tpanchopmatopa. [Ipu kakoM ycIioBHH KIIA
JOCTUTaeT MaKkcuMyma?

4. ]l KaKkuX 1eJei CHUMAETCsl BHEIIHSS XapaKTepUCTHKa TpaHchopmaTropa?

5. Tlouemy npu yBeIMUEHUH HATPY3KH YMEHBIIACTCS BTOPHYHOE HANPSHKEHUE?

JlabopaTopHassi paGora Ned. IHccienoBaHue DIEKTPHYECKOH — IENH
IIEPEMEHHOrO TOKAa TpPU  [OCIEJOBATEILHOM COEAMHEHHH AKTUBHOIO U

PEAKTUBHOTO CONPOTHBJIEHUH (KaTyIIKa CO CTAILHBIM cepaeYHrKoM) (24aca).
LEJIb PABOTBI: U3yunTh XapakTep sBIECHUH, IPOUCXOIAIIMX B LEMH IEPEMEHHOIO TOKA C

MMOoCJICA0OBATCIIBHBIM COCANHCHUECM aKTUBHOI'O COIIPOTUBJIICHUA U UHAYKTHBHOCTH.

[HOPAAOK BBITTOJIHEHUA PABOTBI. 1. O3HakoMHUTCS CO CXEMOii, 000pyI0BaHUEM,
3amucaB UX TeXHUUYeCKHe naHubie. 2. CoOparh cxeMmy, moka3arh €€ MpenoaaBaTelio.

3. YcranoButh Hamnpspbkenne U=100B u moaaep)xuBaTh €ro 10 KOHIIA OIbITA.

4. I3MeHss MOJIOKESHHUE CEepACYHHKA B KATYIIKEC, ITPOU3BECTU 3aMCPbI AJI1 5-6 CJIy41acsB. I[aHHBIe
I/ISMepeHI/Iﬁ 3aHCCTHU B Ta6J'II/II_[y.

5. Tlpu pacueTax ucrnonb3oBath popmyisl: P=Ulcose, Z=U/ly , Rk:P/Ik2 , Xk=\/Zk2-
RLi=Xi/314 , Q=1*X,, S=U*Iy

6. ITo maHHBIM TaOMHUIBI B 00LIEH cHCTEME KOOPIUHAT MOCTPOUTh B MaciuTabe rpaduxu: 1=F(X),
P:f(Xk), Q:f(Xk), S:f(Xk), COS(p:f(Xk).

7. 1151 OTHOTO U3 3aMEPOB ITOCTPOUTH TPEYTOJIbHUKH HAIIPSYKEHUS, COIIPOTUBIICHUS U
MOIIHOCTH.

Cooeporcanue omuema

Otuer no paboTe T0JIKEH COAEepKaTh:

a) HaUMEHOBaHMEe Pa0OTHI U 11E€Ib paboTHI;

0) cxeMbl SKCIIEPUMEHTOB;

B) TaOJIUIIBI TOJYYEHHBIX SKCIIEPUMEHTAIBHBIX TAaHHBIX;
T') pe3yJIbTaThl PacUeTOB;

1) BBIBOJIBI TIO paboTe.

JladopaTopHas padora Ne 6. MHccinenoBaHue 5SIEKTPUYECKOM —LIENH
IIEPEMEHHOTO TOKA IIPH MAPAJUIEILHOM COEIMHEHHH aKTUBHOTO U PEAKTHBHOIO
CONPOTHBJIEHHUH (KaTylIKa CO CTaIbHBIM cepaeYHrKkoM) (24aca).



LEJIb PABOTBI: M3yunTth XapakTep SABJICHHI, NPOUCXOIAIINX B LIEMU IEPEMEHHOTO TOKA MPHU
napauiCJIbHOM COCAUHCHUN NHAYKTHUBHOCTU U CMKOCTH U IMMOJTYYCHUC PC30HAHCA TOKOB.

[MOPAJJOK BBIIIOJIHEHM S PABOTHI.
1. O3HaKOMHUTCSI CO CXEMOH, 000PYIOBaHNEM, 3AIHCAB UX TEXHUUECKHE JTaHHbIC.
2. CoOpatb cxeMy U MOKa3aTh e€ Mpero1aBaTelio.

3. YcranoButh HanpspkeHue aBrorpancopmaropa U=100B u mogmepxuBarh ero 10 KOHIA
OTBITa HEU3MEHHBIM.

5. Tlo manubIM TabmuIel 1 MOCTPOUTH B 001IeH cucteme koopaunar rpaduxu: 1=f(C), P=Ff(C),
Q=f(C), S=f(C), cosp=f(C).

6. YCcTaHOBUTH EMKOCTb KOHJIeHcaTopa 58 MK® 1 11aBHO BBOAS JKEJIE3HBIN CEPICUHUK B
KaTyIIKy 3allucaTh MOKa3aHus MprOOPOB B TAOIHILy 2 MPH CIETYIONNX COOTHOIIEHHUSIX TOKOB!

Ik>Ic, Ik=Ic (pe3onanc Tokos), Ik<Ic.

7. Ilpu BeIYMCIEHUSIX UCTIONB30BaTh hopmyinbl: S=U*I, Q=VS*-P?, cos@=P/S, la=I1*cose,
I =VIK* 182, cosgi=lal 1k, X, =U/l,, L=X./314.

8. st tpex ciyuae lk>Ic, Ik=Ic (pe3onanc TokoB), IK<IC moctpouTs B Maciitabe BEKTOpHBIE
JTarpaMMBbl.

Cooeporcanue omuema

Otuet no paboTe T0JKEH COAEePKAaTh:

a) HAaMMEHOBaHME PaOOTHI U 1ENIb PabOTHI;

0) cXeMBbI SKCIIEPUMEHTOB;

B) TaOJIHIIBI TOMYYEHHBIX KCIICPUMEHTAIBHBIX JTaHHBIX;
T') pe3yJbTaThl PaCUETOB;

1) BBIBOJIBI TIO paboTe.

JlabopaTopnass pabdora Ne /. MUccnegoBanue  TpexdaszHoit
ANIEKTPUUECKON I1IeMM CHUHYCOMJAJbHOTO TOKAa TMPHU COCIAMHEHUH
MIPUEMHUKOB YHEPTUU B 3BE31Y.

HCJ'IB pa6OTBIZ I/ICCJ'IGI[OBaTL TpeXCI)EBHYI-O BHCKTpI/I‘IeCKYIO oenb nepeMeHHoro TOKa HpI/I
COCINHCHUHN Hany3KI/I II0 CXEME€ 3BE3/1a. Hay‘{I/ITLCSI OHpe,Z[eJIHTB (1)a3HBIe nu HHHeﬁHLIe TOKHU U
HaNpsDKEHUS. KaKIOoW (as3bl, BBIUMCIATH MOIIHOCTH Tpex(dasHoi nenu. HayuuTbes CTpouTh
BEKTOPHbIE IMarpaMMbl TpeX(pa3HbIX IeneH.

ITocaenoBaTeIbHOCTh BBHIIIOJIHEHUS pa6OTLII

1. 3anwmcarh B OTUYET HOMUHATBHBIC BETMUNHBI, CUCTEMBI, KI1aCCHl TOYHOCTH MPUOOPOB U
COTPOTHUBIICHUH, UCTIOTH3yEeMbIX MPH BBHITOJHEHUHU PA0OTHI.

2. CoOpatb cxemy U MoKazaTh €€ mpernogaBaTelio.

3. YcTaHOBUTH paBHOMEPHYIO Harpy3Ky (JaMIOBBIM peocTaToM) Beex (a3 Tpexda3sHol 1enu u
MIPOBECTH U3MEPEHHUS TOKOB 1 HAIPsKEHUHN. Pe3ynbTaThl U3MEPEHUI 3aHECTH B TAOJIHILY.
Berauciuts MOIIHOCTH Tpex(a3HOM menH, pe3yabTaT 3aHECTH B TaOIHILY.



10.

[TocTpouTh BEKTOPHYIO quarpaMmy Tpex@a3zHo# Ienu Ipu paBHOMEPHOU Harpyske (das.

Y CTaHOBUTH HEPAaBHOMEPHYIO Harpy3Ky (JJaMIIOBBIM PeOCTaTOM) Beex (a3 TpexdazHoil nenu
U TIPOBECTH U3MEPEHUS TOKOB U HANPSDKEHUA. Pe3ynbraTsel n3MepeHuil 3aHecTH B TaOIHILy.
Boraucnute MomHocTH Tpex(a3Hoi 1enu, pe3yabTaT 3aHECTH B TaOIHILy.

[TocTpouTh BEKTOPHYIO JHarpaMMy TpexQa3HoH Ienu Ipu HepaBHOMEPHOW Harpyske das.
[ToTHOCTBIO OTKITIOYUTH HArpy3Ky OJIHOM (a3bl Tpex(a3zHOU AIEKTPUUECKON e U
IIPOBECTU U3MEPEHMSI TOKOB M HANpsKeHUH. Pe3ynbraTel u3MepeHuil 3aHeCTH B TaOIHILY.
BbraucnanTh MOITHOCTH Tpex(a3Hoii LIeru, pe3yibTaT 3aHECTH B TaOJIHILY.

[TocTpouth BEKTOPHYIO qUarpammy Tpexda3Hou Lenu NpH OTKIIOYECHHON Harpy3Ke OIHOU
da3ebl.

MonenupoBaTh 0OpbIB Ha Tpexdaznoii muHuH (1 mpoBox). Takxke mMpoBECTH U3MEPEHUS
TOKOB Y HaIlpsDKEHUN. Pe3ynbraTel n3MepeHuil 3aHecTH B Ta0nuiy. BIuMCIUTh MOIIHOCTH
Tpexda3Hol 1enu, pe3yabTaT 3aHECTH B TAOJIUILY.

[TocTpouth BEKTOpHYIO qUarpammy TpexhasHoH 1enu Mpu 0OpbIBE OJAHOIO MIPOBOAA.
Hamnucars BeIBOII 0 MpojieiaHHON padoTe.

Cooepoicanue omuema

Otuer 1o paboTe T0JIKEH COAEpPKaTh:

a) HaMMEHOBaHWe PaOOTHI U 1IEJIb PaOOTHI;

0) cxeMbl SKCIIEPUMEHTOB;

B) TaOJIUIIBI IOJTYYCHHBIX KCIIEPUMEHTAILHBIX JTAHHBIX;
T') pe3yJIbTaThl PaCUETOB;

1) BBIBOJIBI TI0 padoTe.

Jlabopatopuasi paGora Ne8-9. CHsiTue BOJBT-aMIIEPHBIX XapaKTEPUCTHUK

MOJTYNPOBOJHUKOBOTO CTA0OMIUTPOHA, nuoaa(4daca).

[lens pabotel: MccnenoBaTh CBOMCTBA MOJYITPOBOJIHUKOBOTO JuoAa W craOumutpoHa. CHATH

BOJIbTAMIICPHBIC XApPAKTCPUCTUKHU OUOHa U CT8.6I/IJ'II/ITpOHa. OHpe,Z[eJ'II/ITB nmapaMeTpbl Auoaa U

CTaOMIINTPOHA.

Xon pabotsl: 1. O3HaKoMuTCs ¢ MpubGopamMu U 000PYIOBAHUEM.

2. CobOpatb cxeMy JUIsl CHSTHSI BOJIbTaMIIEPHOM XapaKTEPUCTHKHU.

3. Bximounts B CXEMYy OuOn, CTa6I/IJ'[I/ITp0H B IpsAMOM HalpaBJICHUHU W, U3MCHAA 3HAYCHUA

IIPSIMOTO HAIPSDKEHUS, 3allCcaTh IOKA3aHUs MPSMOTO TOKa Ha ammepmerpe. /laHHble 3aHECTH B

Ta0HILy.

4. BKIIOYUTH B CXEMY JHOJ, CTaOWJIUTPOH B OOpPAaTHOM HANpaBJI€HUU M, U3MEHsAs 3HAUYEHUs

0o0paTHOrO HampspKEHHUs, 3anucaTh IOKa3aHUs OOpaTHOro TOoKa Ha ammnepmerpe. JlaHHble

3aHECTH B TAOJUILY.

5. Ucnonb3ysa naHHble TaOIUIBI MOCTPOUTH BOJIbTAMIIEPHBIE XapaKTEPUCTHKU MPSIMOTO H

00paTHOTO BKJIFOYEHUS JAMO/1a, CTAOMIUTPOHA.

6. OnpenenuTh NapaMeTpsl AM0/A, CTAOMIUTPOHA.



7. Caenatb BBIBOJ O TIPOJIEIaHHON paboTe, CpaBHUB CBOWCTBA MOJYIMPOBOJHUKOBBIX JAHOJOB U
CTaOUITUTPOHOB.

Cooeporcanue omuema

OtueT 1o paboTe JOIKEH CONCPIKATh:

a) HAUMEHOBaHME PA0OTHI U 1IEIb PabOTHI;

0) cXeMBI SKCIIEPUMEHTOB;

B) TaOJIMIIBI TOMYYEHHBIX KCTICPUMEHTAIBHBIX JaHHBIX;
T') pe3yJIbTaThl PACUYETOB;

1) BBIBOJIBI 11O paboTe.

JlaGopaTopuasi padora Ne 10. VccnenoBanue nosynpoBOIHUKOBBIX
HEYTPaBJISICMBIX BBITPSIMHUTENCH CO CTIIQXHBAIOIIMMHE (PHIBTPaMHU, IPOBEPKa
AIIEKTPOHHBIX 3JIEMEHTOB aBTOMOOMIISA (2 yaca).

Lenb paboTel: U3y4uTh NpUHIUN IEHCTBUS OJTHOMIOIYIEPUOAHOTO BBIIPSIMUTENS,
JIBYXITOJIYTIEPUOIHOTO BBINPSMUTEIS CO CPEAHEN TOUKOM, MOCTOBOT'O BBIIPSIMUTEIIS.
O3HaKOMHTBCS C IPUHIIUTIOM JCHCTBHSI CTIIAXKUBAIOLINX (DUIIBTPOB.

TeopeTtnueckoe 000CHOBaHUE PAOOTHI.

JI1s muTaHus IEKTPOHHBIX YCTPOUCTB TPeOyeTCs MOCTOSHHOE HAMPSKEHHUE PA3IMYHOM
BennurHbl. Hanbomnee pacnpocTpaHeHHBIM HCTOUHUKOM 3JIEKTPOIHEPTUU SBIISETCS
MIPOMBIIIUICHHAS CETh IEPEMEHHOTr0 Hanpspkenus yactotou S0 ', g npeoOpazoBanus
MIEPEMEHHOTO HANIPSKEHUS B TIOCTOSIHHOE MMPUMEHSIOT BBIIPSIMUTEIIbHBIE YCTPONCTBA.

BelIlIpsAMUTENBHBIE YCTPOUCTBA, B KOTOPBIX BBIXOJHOE HAIIPSKECHUE MOKHO PETYJIHPOBATh,
Ha3bIBAIOT YIIPABIIIEMBIMH. Y IIPABIISIEMBIE BBIIPIMUTENN IIOCTPOCHBI HA JIEKTPOHHBIX
npu0opax, KOTOPIMU MOKHO YIPaBJISITh - TPAH3UCTOPbI, THPUCTOPHI U JIP.

B nanHoii 1abopaTtopHoii paboTe pacCMOTPEHBI HEYIIpaBIIsieMble BBITPSIMUTENN Ha
MOJIYTIPOBOTHUKOBBIX JUOJAX.

Cy11ecTBYIOT CXEMBI OJHONIOIYIIEPUOAHOTO, IBYXIIOIYIIEPHUOJHOTO CO CPEAHEN TOUKON U
MOCTOBOTI'O BBIIPSMHUTENEH 0HO(pa3HOro HanpskeHus. HeroctaTkoM 3TOM cXeMbl BBIIPSIMUTENS
ABJIIETCS HEOOXOJMMOCTh UMETh Ha TpaHC(OpMaATOpe CPeIHUI BbIBOJI HA BTOPUYHON OOMOTKE.
JlaHHbIE BBIMPSAMUTENN UCIIOJB3YIOTCS AJIs MOJy4yeHUsl OOJIBIINX TOKOB IIPU MAJOM HalpsDKEHUU
Ha Harpy3ke RH.

[Tynecupyrolee HanpsKEHUE XapaKTepu3yroT KodpduiuenToM nyiabcanuu Kn. Hanpsbkenue Ha
BBIXO/I€ BBIIPSIMUTEIBHOIO YCTPOMCTBA MOKHO IIPEACTABUTD B BUJIE CYMMBI IIOCTOSIHHOTO U
nepeMeHHoro HanpsbkeHuil. CyliecTByeT /1Ba onpeaeseHns KodpuirueHTa mynbCcaluu:
aMIUIMTYIHOE U JeiicTByromee. KoagduimenTom mynbcauu 1no aMIsiuTye Ha3bIBalOT
OTHOLLIEHHE aMILIUTY bl IIEPEMEHHOI'O HAMPSKEHUS ITYJIbCALUU K IIOCTOSIHHOMY HANPSKEHUIO
Ha BBIXO/I€ BRIIPSMUTENS. B 3aBUCHMOCTH OT 3JI€MEHTOB CIIIaKUBAIOIINE (DUIIBTPHI AEIATCS Ha
€MKOCTHBIE, UHAYKTHUBHBIE, PE3UCTUBHO-€MKOCTHOM, HHIYKTUBHO-€MKOCTHOU. JleficTBrE
CTJIaKUBAIOIIEr0 (GMIBTPA OCHOBAHO HA TOM, YTO IEMEHT, BKJIFOUEHHBIN MOCIIEJOBATENIBHO C
Harpy3Ko# mnpejcTaBiseT 00JbII0e CONPOTUBICHHE ISl IEPEMEHHOM COCTaBIISIOIEH
IIyJIbCALIMU U MAJIOE CONPOTUBIIEHUE Il [IOCTOSIHHOTO TOKA, DJIEMEHT, BKIIFOYaeMbIH
napajjiesibHO ¢ CONPOTHUBICHUEM Harpy3ku, 00J1aaeT MajbiM CONIPOTHBICHUEM ISt



IEPEMEHHOT0 HAIPSKEHUsI U OOJIBILIOE CONPOTUBIIEHHE 11 IOCTOAHHOTO ToKa. [1pn Manmbix
TOKaX Harpy3Kd NPUMEHSIOT eMKOCTHOH (DUIBTpP, B 3TOM CiIydae CKOPOCTh pa3psia EMKOCTH
HEBEJIMKa U MOCTOSTHHOE HANPsDKEHHUE Ha Harpy3Ke OJIM3KO0 K aMIUIMTYJHOMY 3HaYEHUIO
NIEPEMEHHOT0 HaNPsKEHUS.

B kauecTBe anieMeHTa CriaaKuBaHus (PUIBTPA MOTYT MIPUMEHSATHCS] AKTUBHBIE JIEMEHTHI, HO B
3TOM cilydae U3MEHEHHE TOKa B HArpy3Ke JOJDKHBI ObITh HE3HAUNUTENIbHBIE, T.€. SJIEKTPOHHBIC
(GWIBTPBI pacCCUYMTAHBI HA ONPEICIICHHOE COMPOTUBIICHUE HATPY3KH.

[Topsimok poBeneHus padoT.
1. Cobupaetcst cxema OJJTHOTIOJIYTIEPUOTHOTO BBIIPSIMUTENS COTJIacHO Iiakary (6e3 nuoaa VD?2)

2. CHATH BHEIIHUE XaPAKTEPUCTUKU BBIIPAMUTENS ¢ QUIBTPOM, T.€. 3aBUCUMOCTD HAIPSKEHUS
Ha COMPOTHUBIIEHNHU Harpy3ku R2 ot Toka. JlaHHbIe 3aHecTH B TaOiumiy 1.

3. CHATH BHEUTHIOIO XapaKTePUCTUKY IPU U3MEHEHHBIX 3HAYEHUSIX ChEMHBIX JIEMEHTOB:
6) R1 =100 Om; C1 = C2 = 50 MxD;

B) R1 =200 Om; C1 = C2 = 0 MxD;

r) R1 =100 Om; C1 = C2 = 0 mMxD;

JlanHble 3aHecTH B Tabmiy 1.

4. Cobupaercs cxema JBYXIIOIYIEPUOIHOTO BRIPSIMUTENS CO CPEAHEH TOUKOM, ISl 3TOTO K
CXeMe€ OJIHOMOYIEPHOTHOTO BBIIPAMUTENA Jo0aBisercs quox VD2 u mpoBoAHUKOM
coenuHs0T Touky X2 ¢ 6mokom nutanus UII~15B.

5. Ilo myHkTam 2, 3 1aHHOM pabOTHl CHUMAIOT BHELIHIOK XapaKTEPUCTUKY
JBYXTIOJIYIIEPHOJHOTO BRIIPSIMUTENS CO CPETHEH TOUKOM, JaHHBIE 3aHOCAT B TaONIUILy 2,
aHaJIOTHUHYIO Tabmuiy 1.

6. ITo nanHbIM TabnuLe! 1, 2 MOCTPOUTH rpaMKK BHEIIHUX XapaKTEPUCTHUK.

7. L1t KaXA0W BHEIIHEW XapaKTEPUCTUKH PACCUUTATh BHYTPEHHEE CONIPOTHUBIICHUS
BBINPAMHUTENEH NTpU TOKe Harpy3ku [H=10 MA.

8. Caenathb BBIBOJBI 1O MOTYYEHHBIM PE3YIbTaTaM.

JlaGoparopHasi padora Nell. Mccinegoanue onepaiiiOHHOTO 3JIEKTPOHHOTO
YCWINTEIIS, onpeieiieHrne Ko GUIMEeHTa YCUICHHS i CXEM C €T0

UCIoJIb30BaHueM. VccienoBanne MByXKacKaJJHOTO TPAH3UCTOPHOTO YCHUITUTEIS
(2uaca).

[{enb pabOThI: U3YYUTH NPUHIUIM JEHCTBUS M OCHOBHbBIE XapaKTEPUCTUKH JBYXKACKAIHOTO
YCWJIMTEIIS HANIPSKEHNsI HU3KOM 4acTOTHI HA TPAH3UCTOPAX C PE3UCTUBHO-EMKOCTHOM CBS3BIO.



N3yunth paboTy ABYXTAKTHOTO YCHIJIUTENS] MOUTHOCTH Ha OCHOBE 2 SMUTTEPHBIX TOBTOPUTENEH
C IBYXIOJISIPHBIM MTUTaHUEM Ha OUIIOJISPHBIX TPAH3UCTOPAX.

KpaTKI/Ie TEOPETUUCCKUEC CBEACHUA

YceuauTenb 3T0 yCTPOMCTBO, Mpeodpasyrolnee CUrHaia MaJIoid MOIIIHOCTH B CUTHAN OOJIbIIICH
MOIITHOCTH 32 CUET PHEPTUHU UCTOYHHMKA NMUTaHus. [IpocTelmmm ycuauTenem sSBiseTcs
YCUJIMTEIIbHBIN KacKaJl, COACPKAIUN YCHIIUTEIbHBIN AJIeMEeHT (OUTIOJISIPHBIN, TI0JIEBOM
TPAH3UCTOP JINOO OTIEPAITMOHHBIN YCHUIIUTENh ), TACCUBHBIC DJIIEMEHTHI (PE3UCTOPHI U
KOHJICHCATOPbI) U TOCTOSHHBINM UCTOYHUK MUTAHHS, KOTOPHIE 00ECIICYHBAIOT HYKHBIA PEIKUM
paboTsl Kackaaa. [I[puMeHsiemble Ha IPAKTUKE YCUIIUTEIH SIBJSIOTCS JIOCTATOYHO CJIOKHBIMU
YCTPOMCTBAMH, KOTOPBIE COIEPIKAT B CeO€ Pl YCHIIUTEIHHBIX KACKa0B, 00eCIeUHBAIOIINX HE
TOJIBKO YCHUJIEHHE BXOJHOT'O CUTHAJIa, HO U COTJIACOBAaHWE C UCTOYHHUKOM M ITOTPEOHUTEIeM
CUTHaNA. Y CUITUTEIBHBIM KaCKaJl ’TO MUHUMAJIbHBIN (DYHKIIMOHAJIbHBIN OJIOK, 00eCTICUHBAIOIINN
ycuienue curaaja. OOBIYHO B €T0 COCTAB BXOJISAT OJMH HJIM HECKOJBKO YCHIIMTEIIbHBIX
3JIEMEHTOB (JIEKTPOHHBIN MPHOOP, 00ecreunBarOIINA YCUIIEHUE CUTHANIA — TPAH3UCTOP WIIH
AJICKTPOHHAS JIaMIIa), IIeM 00paTHOM CBS3H, JIEMEHTHI 00ECIIEYMBAIOIINE PEXKUM T10
MOCTOSTHHOMY TOKY, U T.1.

[Topsimok BeIMONHEHUS PaOOTHI

O3HAaKOMUTHCS C TAOOPATOPHBIM CTEHIOM, T€HEPATOPOM CHHYCOUIATBHBIX KOJICOAHUH,
ocrutorpadom.

C06paTB CXCMY HUCCIICAOBAHUA YCUIIUTCIIA HA TPAH3UCTOPAX IIPOACIATH OIBIThI PE3YJIbTAThI
3a11ucaTthb B Ta6nnuy.

Omnpit 1.0npeaenuts KO3PPHUIUEHT YCUISHUS 0 HAPSHKEHUIO TPAH3UCTOPHOTO YCUITUTENS B
pEeXKUME XOJIOCTOr0 X0/1a.

Onpit 2.CHATHE aMITUTYAHO-4aCTOTHONW XapaKTEPUCTUKHU YCUIIUTEIIS.
Omnpit 3. U3ydyeHne aMIUTUTYAHBIX XapaKTEPUCTUK EPBOIO KacKaia yCUIUTENs.

OmngIT 4.HCCJ’IC,Z[OB&TL q)OpMy BBIXOJHOI'O CUTHAJIA YCUIIUTECIIS B 3aBUCUMOCTH OT BCIIMUUHBL
BXOJHOI'O CUTHAJIA.

BhIKitounTh CTEHT M TPUOOPHI.

OTBeTUTH Ha KOHTPOJIBHBIE BOIIPOCHI.

Kakwue anemMeHTbl 00pa3yoT yCHUIINTENbHbBIN KacKas?

C Kakol 1ebI0 MPUMEHSAIOTCSI MHOTOKACKAIHbIE YCUITUTEIN?
Yro takoe korhuueHT ycuienus?

Yro Takoe aMIUIMTY/AHAs XapaKTEPUCTUKA YCUIIUTENA?

Yro Takoe aMIUIMTYAHO-4aCTOTHAsI XapaKTEpUCTHKA?

Yemy paBeH K03(G(OULIHUEHT YCUICHHUS MHOTOKACKaIHOTO YCHIIUTENS?



Omnpexnenenne p-n nepexoja, BOJIbTAMIIEPHAS XapaKTEPUCTHKA P-N TIEpexoa.

Onpenenenue OUMOISIPHOTO TPAH3UCTOPA.
CxeMbl BKJIIOUEHHUS TPAH3UCTOPA.

[TpumeHeHne TPaH3UCTOPOB. DIEKTPUUECKHE CXEMBI, UCTIOIB3YIOIINE OUIIOIISIPHbIC
TPaH3UCTOPBHL.

[Tpunnun paboTtel Tpan3ucTopa. Monens D6epca-Moina.

AHanu3 CTaTUYECKUX XapaKTEPUCTHK TPAH3UCTOpa B cXeMe ¢ 001ei 6a30il.

AHanu3 CTaTUYECKUX XapaKTEPUCTHK TPAH3UCTOPA B CXeMe ¢ OOLIUM 3MUTTEPOM.
HazoBuTe 0CHOBHBIC TapaMeTPhl TPAH3UCTOPA, UX ONPEIEICHUE U PU3NICCKUI CMBICIL.
Pexxumbl paboTHI TpaH3HCTOPA.

PaCHpe,I[CJ'ICHI/IC IMOTCHIUAJIIOB Ha KOHTAKTAaX TPAaH3UCTOPa JJIA PA3JIMIHBIX PCIKHNMOB pa6OTI>I B
CXEMCEC C O6H_II/IM OMUTTCPOM.

DU3NIECKUI CMBICIT U METOJIbI BEIYHUCIICHHS h-TlapaMeTpoB OUIOJISPHOTO TPAH3UCTOPA.

JlaGoparopHasi padora Nel3. McnbeiTanre MHIYKIIMOHHOTO CYETYMKA
NIEKTPUUECKOM dHEeprun (24aca).

[enb pabOThI: U3YYUTH YCTPOMCTBO U MPUHLIUIIBI PAOOTHI CYETUMKA DIIEKTPUUECKON IHEPTHUH.
Xo/ BBITIOTTHEHUS Pa0OTHI:

1. BBognas 4yacTe. YueOHOe 00opyroBaHME B  ammapaTrypHoi  J1abopaTOpPHH JOJKHO
OBITh OCHALIICHO  COBPEMEHHBIMH KOHTPOJIbHO-U3MEPUTENIbHBIMA ~ TIpUOOpaMu U pruOopamu
JUCTAHIIMOHHOTO  ympasieHus. Hamuume — pa3HOOOpa3HBIX KOHTPOJIbHO-U3MEPHUTEIbHBIX
nprOOPOB MO3BOJIUT HE TOJIBKO MPOBOJUTH UCHBITAHUE OTJENIBHBIX allapaTypHbIX YCTaHOBOK,
HO U 3aCTaBUT CTY/AEHTOB MPAKTMYECKH OCBOUTH MX paboTy. Pa3BuTHe y CTyJIE€HTOB HaBBIKOB
CaMOCTOATCIIBHOIO KPUTHUYCCKOI'0 IMO0AXO0JAa K PCIICHHIO TEXHHUYCCKHUX BOIPOCOB HJOJIZKHO
SBJISITBCS] OJTHOM M3 OCHOBHBIX 33714 J1Ja0OpaTOpHH MPOIeccoB U anmaparos. [losTtomy cryneHt
HE JieJIlaeT HU OJHOM padoThI MPOCTO /ISl HABBIKOB BE3/€, JaKe€ B caMOM HeOObIIoi padoTe,
CTYACHTY HCO6XO}II/IMO KPUTHYCCKU IOAXOAWUTb K PCHICHUIO IMOCTABJICHHBIX TCXHUYCCKUX
3aJa4 ¥ IpUydyaTbcs TEXHUUYECKH MBICIUTH, BCETJa MHTEPECYsCh BopocaMu Kak u noyemy Ilo
3TOM ’k€ MPUYMHE NPAKTUYECKUM padoTaM MPEANIeCTBYET CaMOCTOATEIbHOE O3HAKOMIICHHE
C amnmapaTypoi yCTaHOBKHM U 3a7a4yeil paboThI.

KJ'IaCCI/I(bI/IKaI_[I/IH KOHTPOJIbHO-U3MCPUTCIIbHBIX HpI/IGOpOB OCYHICCTBIIACTCA IO psAAY OCHOBHBIX
IMPU3HAKOB, B KAYCCTBC KOTOPLIX MOTYT BBICTYIIATH

e POJ ONpEaETsieMON BEITUYNHBI,
e croco0 noay4yeHus: tHPOpMaIHH,
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e MCTPOJIOTHUYCCKOC HA3HAUCHUC,
® PacCIOJIOXKCHHUC.

B cooTBeTcTBUU C Takol KiaccupUKalueil KOHTPOIbHO-U3MEPUTEIbHBIX TPHOOPOB IO
OIpeAeIAEMbIM BEIMYMHAM Pa3INyaloT yCTPOMCTBA, IO3BOJISIOIINE UCCIIE0BATh JaBICHMUS,
TEMIIEPATYPhI, COCTOSIHUE, COCTaB, KOJIMYECTBO U PACXO]], YPOBEHb PA3JINYHBIX BEIIECTB.

B 3aBucumocTu ot TOI'0, KaK I10J1y4acTCsa I/IH(l)OpMaI_II/IH, BBIACTIAOT YCTPOﬁCTBa

e IIOKa3bIBAIOLINE,
e  PErUCTPHUPYIOIIHUE,
e peryimpymoliue,

e CHUTHAIM3UPYIOIINE,
e CYMMHUDYIOIIHE,

e  KOMIIApUPYIOLIHE.

Tak, perymupyloniye mnpuOOpsl CHA0XKAIOTCS YCTPOMCTBaAMH, IO3BOJSIONIMMH PEryIHpOBaTh
U3y4aeMyI0 BEJIMYHMHY 10 3HaueHUsM. Kiaccudukanus KOHTPOIbHO-U3MEPHUTEIBHBIX MPHOOPOB
ompefeNsieT CUTHAIM3UPYIOIINE YCTPOWCTBA, KaK MPUOOPHI, OCHAIlaeMble CHE000pyI0BAaHUEM
JUIS TIOJIaYM TIPYW HAPYIICHWHM 3aJaHHBIX [apaMeTPOB CBETOBOM M 3BYKOBOW CHUTHAJIU3AIIMH.
CyMMUpYIOIIUMH Ha3bIBalOT NPUOOPHI, MOKA3bIBAIOIINE CYMMapHOE 3HAYCHHE HCCIeTyeMOi
BEJIMYMHBI 32 BCE BPEMsI U3MEPEHUM (B TAKUX YCTPOMCTBAX CUETUMKHU BCTPOCHBI C MMOKA3BIBAIOIIUM
prOOPOM HITM CAMOITHUCIIEM B OJTUH KOPITYC U UMEIOT OOIIYIO CUCTEMY UCCIICIOBAHHMA ).

2. W3yunuTh yCTpPOHCTBO CYETUMKOB JJIEKTPUUYECKOW 3HEPIMM pPa3IMYHBIX THUIIOB. 3apHCOBATh
CXEMaTUYHO OCHOBHBIE KOHCTPYKTHUBHBIC JJIEMEHTHI B OTYET.

3. Ilpou3BecTu HCHBITAHUS MHIYKIIMOHHOTO CUETYMKA AJIEKTPUUYECKON SHEPTHH IMOJ HArpy3KOil.
JlanHble M3MEPEeHH 3amucaTh B TAOJIMIy OTYeTa. 3aTeM IMPOM3BECTHU Psii PAacue€TOB MapaMeTpoOB
CYETUYHKA, ONPEICIIUTh MOTPEIIHOCTh CYCTUUKA.

4. Hanucatb BbIBOA O nponenaHHoﬁ pa60Te, CpaBHHB pPE3yJIbTaT 3aMCEPOB U TIOJYUCHHYIO
MOTrpeIIHOCTD CYCTHUUKA C IMTACIIOPTHBIMU JTaAHHBIMH.

5. Otuer 1o paboTe AOIKEH COEPKATh:
a) HaMMEHOBaHUE PaOOTHI U 1IETh PAabOTHI;
0) TeXHUUYECKUE JaHHbIE 000PYIOBaHHUS;
B) DJIEKTpUUYECKas cxema JiabopaTopHOU paboThI;
0) pe3ysbTaThl U3MEPEHHUH U BEIYUCICHHIA;
I') BBIBOJIBI 110 paboTe.
6. KoHTpoJIbHBIE BOIIPOCHI:

1) HaznaueHne KOHTPOIbHO-PETYIUPYIOLUIUX TPUOOPOB U anmnapaToB?
2) Knaccudukanusi KOHTpOIbHO-PETYIUPYIOMIMX TPUOOPOB U anmapaToB?

3) IlpuHuumnel paboThl UHAYKIIMOHHBIX U 3JIEKTPOHHBIX CUETYHKOB.

JlaGopaTopHnasi padoraNel4. 3mepenue conpoTusieHui (2 yaca).
I_[CJ'IB pa6OTLII Hay‘-II/ITBCH U3MCPATH  COIPOTUBJICHHUA W ONPCACIIATH  TIOTPCIIHOCTU

COIIPOTUBIICHU.

ITocaenoBaTeabHOCTh BBIIIOJIHEHMS pa60TBIZ



1. 3anucarh B OTYET HOMUHAJIBHBIE BEJIMYMHBI, CUCTEMBI, KJIACChl TOUHOCTH NPHOOPOB U
COIIPOTHUBIICHUH, UCTIOIb3YEMBIX ITPH BHITOJIHEHUH PaOOTHI.

2. O3HaKOMUTBHCS C MHCTPYKIUEH MOIb30BAHUS OMMETPOM.

3. IIpousBectu nu3MepeHne CONPOTUBICHUN, YKa3aHHBIX B Tabmauie | u onpeaenuTs
MPUBE/ICHHBIE MOTPEIIHOCTH. [laHHBIE 3aMEPOB U MOJICYETOB 3arucaTh B Ta0uIy 1.

4. CobOpatb cxeMy BKJIIOUEHHUS MPUOOPOB U onpeaenuTh conpoTuiecHue Ru=30 OM meTomomM
aMIepMeTpa U BOJIbTMETpa IpH MOCTOSIHHOM TOKe HampsbkeHueM 24 B. Onpenenutsb
MpUBEICHHbIE U a0COIIOTHBIEC IOTPEIIHOCTHA U3MEPEHHM S, 3anucaB B Ta0nuily 2. Cxemy
BKJIIOUEHUS IPUOOPOB 3apUCOBATH B OTUET.

5. Yka3zaHus K BBINOJHEHHIO paboThl: [Ipu moacyerax ucmnonbp3oBarh ciaeayronme Gopmysbl:
[TpuBenennas norpemHocts u3mepenuit: y=(Ru-Ruzm)/Rua*100%.

AoOcomoTHas norpemrHocTh: AR= Ru-Ruswm, rue

Ry - HOMUHanbHOE (MACTIOPTHOE) 3HAUYEHUE CONIPOTUBIICHMUS;

Rusm — nu3MepeHHoe WK BBIUMCICHHOE 3HAYEHHUE COMPOTHBIICHUS.
KOHTPOJIBHBIE BOITPOCHI:

1. Kakue BuibI IOrpENIHOCTEHN BBl 3HaeTe?

2. HazoBuTE OCHOBHBIE METO/IbI U3MEPEHUN COIPOTUBICHUIA?

3. Ha kakue aBe TpymIibl MOApa3AeistoTcss oMMeTphl? JlaiiTe X XapakTepUCTUKH.
Cooeporcanue omuema

Otuer o paboTe TOKEH COAEePKATh:

a) HauMEeHOBaHue PabOTHI U 11T PaOOTHI;

0) CXeMbI IKCIIEPUMEHTOB;

B) TaOJIHIIBI TOMYYEHHBIX KCTICPUMEHTAIBHBIX JaHHBIX;

T') pe3yJIbTaThl PacUeTOB;
1) BBIBOJIBI TTO paboTe.

Jlabopatopnass paGora Nel5S. HccaemoBanusi Tpex¢da3sHOro AaCHMHXPOHHOIO
JBUTATEJS O] HArPy3KOW. DJIEKTPONPUBO]T ACUHXPOHHOTO ABUTaress (2 yaca).

HCJ'IB pa6OTI>II MSy‘II/ITB 3aBUCUMOCTH CKOPOCTHU BpallCHUA, HOTpC6H${eMOI‘O TOKa, IOJE3HOIO
MOMCHTA, KIII, KOB(I)(I)I/ILII/IGHTa MOIITHOCTH M CKOJBXEHHS OT IIOJIE3HOH MOIIHOCTH Ha Bally
JABUTaTCIIA.

HOp}IIIOK BBITIOJIHCHU A pa6OTBI.

1. Os3nHakoMuTCS CO CXEMOW JJIEKTPHUYECKOW IEeMH, 3amucaTb TEXHUYECKHE JaHHbIE
puOOpOB.
2. 3amnucaTh NacHOPTHBIE JAHHBIE UCCIETYEMOTO JIBUTATEIS.



3. IlpomsBectu ombIT paboOTHI TpaHchoOpMmaTOopa MPHU PA3OMKHYTOW BTOPHYHON IICTIH.
JlaHHBIE 3aMEPOB 3aMKcaTh B TAOIUILY.

4. Tlpow3BecTd OIBIT, 3allyCTHB JBHraTellb B pabory. Harpyxaem nBurarens
MEXaHHYECKUM TOPMO30M, CHUMaeM TOKa3aHus MpruoOopoB. [laHHBIE 3aMEepOB 3aMucaTh B
TabuILy.

5. OmpenenuTh TOJE3HBIA MOMEHT, KIJI, KOO(QQHIMEHT MOIIHOCTH M CKOJBKEHHE IO
pacyeTHbIM (hOpMyJIaMm.

6. Ilo mosyuyeHHBIM NIaHHBIM TIOCTPOHMTH PabOYUE XAPAaKTEPUCTHKHU JIBUTATENS B OJHOM
CHCTEeME KOOP/IMHAT.

OtueT 1o paboTe JOIKEH CONePIKaTh:

a) HAUMEHOBaHME PA0OTHI U 1IEIb PabOTHI;

0) cXeMBbI SKCIIEPUMEHTOB;

B) TaOJIUIIBI OJTYYEHHBIX SKCIIEPUMEHTAIBHBIX TAaHHBIX;
T') pe3yJIbTaThl PACUYETOB;

1) BBIBOJIBI 11O padoTe.

JlaGoparopHasi pabora Nel6. VccinengoBanue reneparopa MoCTOSTHHOTO TOKa
napasuieIbHOTO BO30YKJAEHHUS B XOJIOCTOM PEKHUME U MOJ1 Harpy3Koi (24aca).

Llens pabotsl: MccenoBaTs 3aBUCHMOCTD 3/IC TeéHEpaTopa OT TOKA BO30YKAEHUS IIPH XOJIOCTOM
XO0Jle, 3aBUCHUMOCTb HAlpsDKEHUs TeHeparopa OT TOKa HAarpy3ku HpHU HOCTOSHHOM
COIIPOTHUBIIEHUM OOMOTKU BO30YXJIEHUS U 3aBUCUMOCTh TOKa BO30YXKAECHHUS OT TOKAa Harpy3Ku
IOpU MOCTOSHHOM HamnpsbkeHuu. [Ipu CHATUM XapaKTepUCTHK 4acTOTa BpallleHHsl I'eHepaTopa
JIOJDKHA OCTaBaThCsl HEM3MEHHOM. M3yunTh KOHCTPYKIIMIO FeHEepaTopa MOCTOSHHOIO TOKA.

Xon paboThI:

1. 3anucarh AaHHBIE 3aBOJICKOTO LIIUTKA FeHEepaTopa.

2. CobOpatb cxeMmy JJIsl CHSTHS BCEX TPEX XapaKTEPUCTHUK.

3. CHATH XapaKTEPUCTHKH XOJIOCTOTO X013, BHEITHIOKO M PETYIUPOBOYHYIO.

4, 3apI/ICOBaTB B OTUYCT CXEMY OIIbITa U TIOCTPOUTH Fpaq)I/I‘-ICCKI/Ie XapaKTCPUCTHUKU Ha OCHOBAaHHUU
MOJIYYCHHBIX JTaHHBIX.

5. I/I3y‘{I/ITI> KOHCTPYKTHUBHBIC 3JICMCHTLI MAllIMHBI IIOCTOSAHHOT'O TOKA.

Cooeporcanue omuema

Otuer no paboTe TOKEH COAEePKATh:

a) HauMeHOBaHue PabOTHI U 11E€TTb PaOOTHI;

0) CXeMbI IKCIIEPUMEHTOB;

B) TaOJIHIIBI TOMYYEHHBIX KCTICPUMEHTAIBHBIX JaHHBIX;
T') pe3yJIbTaThl PacUeTOB;

1) BBIBOJIBI TIO paboTe.

KOHTpOHBHBIC BOIIPOCHI:
1. UeM OOBSCHUTH KpHBOJ’IHHCﬁHOCTL XapPaKTCPUCTUKHU XOJIOCTOI'O XOI(E[?

2. Ha xakom YYaCTKE XapaKTCPUCTHUKHU XOJOCTOT'O XO0A4a HAXOJUTCA HAITPSKCHUE U HO‘-IGMY?



3. Ilouemy ¢ yBeIMUEHUEM HArpy3KHU HAMPSHKEHUE HA TEHEpAaTOpE MOHMKAETCS?

4. Ha cKOJIbKO TIPOLICHTOB YBEIIMYMBAETCS TOK BO3OYXKICHHS NP U3MEHEHUU HATPy3KH OT HYJIS
J10 HOMUHAQJIBHOW U Iouemy?

5. Kak 00603Ha4ar0TCs BEIBOIBI OOMOTOK MAIlIHbI?
6. CrucreMbl BO30YKICHUS MAIIIMH TOCTOSTHHOTO TOKA.

7. HemocTaTKy MalivH NOCTOSIHHOTO TOKA € TapaljieIbHbIM BO30YKICHUEM.

JlaGopaTopuasi padora Nel7. MccnenoBanue 1BUTaTeNsi HOCTOSSHHOTO TOKA
(2ugaca).

Llenp pabotel: M3ydeHue mpoiieccoB Mycka B XOJ U PETyJIUPOBAHHE CKOPOCTU JIBUTATEs.
[Toctpoenue pabounx XapakTEPUCTUK JBUTATEIIS.

[Topsimok BBIMONHEHUS PaOOTHI:

1. 3anmcaTh OCHOBHBIC TEXHUYECKHE JaHHBIC 000PYIOBAHUS U IPHUOOPOB.

2. CoOparh cXxeMy YCTaHOBKH U IPOU3BECTH ITYCK ABUTATENs. OCTaHOBUTH JIBUTATECII.
3. [IpousBecTH MycK IBUTATEIIS B XOJ1 M KI3MEHUTH HAIIPABJICHUE €T0 BPAIICHUS:

a) MyTeM U3MEHEeHHsI TOKa B 0OMOTKE BO30YXICHHUS;

0) myTeM U3MEHEHHUS TOKa B OOMOTKE SIKOPSI.

4. VI3MeHssl COpOTUBIIEHNE peocTaTa B e BO30YKIEHUS! YOeIUThCS, YTO YacTOTa BpallleHus
JBUraTens oOpaTHO MPOMOPIUOHAIBHA MAarHUTHOMY IOTOKY, KOTOPBI YBElIMYMBAaeTcs C
POCTOM TOKa BO30YKJICHHUS.

5. HU3mMepsis TaXxOMETpOM YHUCIO OOOpPOTOB SIKOPS 3amucarh 4-5 IMOKa3aHUW NIpPU PasIUYHBIX
3HAYEHUAX TOKa BO30OYXKAECHUs, CBOAS JaHHbIe B Tabiuiy 1.

6. Ilo MOJIYYCHHBIM JaHHBIM IIOCTPOUTH 3aBUCHUMOCTH YaCTOTBI BpallCHHUA OT TOKa
BO30YXKICHHUS.

7. CHatb pa60que XAPaAKTCPUCTHUKU JBUTATCIIA, HaArpyxagd ¢€ro cCrncuuajlbHbIM TOPMO3HBIM
YCTPOHCTBOM.

8. Ilpu BBIYMCIIEHMM HEW3BECTHBIX BEIMYHMH WCIIONB3YHTE pacdyeTHble (QOpMyNbl (CM.
MHCTPYKLIUOHHYIO KapTy).

9. B o0meil cucteme KOOpAUHAT MOCTPOUTH padouue XapaKTEpPUCTUKHU JBUTATENS B
3aBHCHUMOCTH OT MOIIHOCTH.

Cooeporcanue omuema
Otuer o paboTe TOKEH COAEePKATh:
a) HauMeHOBaHWe PabOTHI U 11eTTb PaOOTHI;



0) cXeMBbI HKCIICPUMEHTOB;

B) TaOJIMIIBI OTYYCHHBIX SKCIEPUMEHTAIBHBIX TaHHBIX;
T') pe3yJIbTaThl PACUETOB;

1) BBIBOJIBI TIO padoTe.

KoHTposibHBIE BOIPOCH:

1. Kak u3MeHUTH HaIIpaBJICHUE BPAILICHUSI SIKOPSI IBUTATEIIS ?

2. YTto Ha3bIBaeTCA XapaKTEPUCTUKON XOJIOCTOTO X0/1a IBUTATEIs?
3. Ilepeunciure ciocoObI PeryIMpOBaHUS CKOPOCTH JBUTATEIIS.
4. Yro Ha3pIBaeTCs pabOYMMHU XapaKTEPUCTUKAMH IBUTATEIISA?

5. Kak Oymer paboTaTh JBHWrareib NMpud OOpBIBE B IIEMU OOMOTKHM BO3OYXKIEHUS W MaJlOi
Harpyske?

6. Fz[e MPUMCHAIOTCS ABUIaTCJIA ITOCTOSHHOI'O TOKa?
IIpakTnyeckoe 3ansitue Nel. PacueT 1ienu nocTOSSHHOTO TOKa (24aca).

HCJII) pa6OTBIZ HAYYUTBHCA PACCUHUTBIBATDL JJICKTPUYCCKUC LCIH IMOCTOAHHOTO TOKa METOJO0M
CBCPTBIBAHUA CXCM.

3aaHue: MPOU3BECTH PacyeT AJIEKTPUUYECKOW IENM IOCTOSHHOIO TOKa ( AJIEeKTpUYecKas
CXeMa IICTIH BBIAACTCS 110 BApUAHTAM CIIOKHOCTH ), BEIYUCIUTH O0IIEEe COMPOTUBIICHHUE IICTIH,
HANpPsDKEHUE MPUIOKEHHOE K IEMH, CHIIy TOKa B HEPa3BETBJICHHOM LIETIM M CHJIBI TOKa Ha
KKIOM Yy4YacTKe IeNU, MOTEpU HANpPSDKEHUs Ha PasNUYHbIX ydacTKax Ienu. BapuaHTb
3aJaHUil  MPEeAyCMaTpUBAIOT  Pa3IMuYHbIE JJIEKTPUYECKHE 1IeMH, pa3HOe 3HAYCHHe
COMPOTUBIICHUH YYaCTKOB ILIETIH U Pa3HbIE 3HAYCHUS JOTOTHUTEIHHOTO MapaMeTpa.

Xon pacuera: 1. Mcnonb3ys pacuetHble ¢opmyibl 3akoHa Oma u 3akoHOB Kupxroda
OIpEEIIAEM HEU3BECTHBIE BEITUYHHBI.

2. CHauvana BblUKCIsieM oOlIee CONMPOTUBIIEHUE IeNH Mo (GopMysiaM MOCIEI0BaTENbHOIO U
HapasieIbHOTO COEMHEHUS PE3UCTOPOB.
3. Hcmonmb3yem JOMONHUTENBHBIA TapaMmeTp (3aJaHHYI0 BEJIMYMHY CHJIBI TOKAa WM
HaIpsKEeHUs ), YTOOBI ONPEAECTUTh HEU3BECTHbIE BETMYUHBI.
[lpumedanue: mpu 3aTpyAHEHHMH B pacdyeTaXx MOXHO BOCIOJIB30BATHCS ITOMOIIBIO
npernojiaBarers.

Otuet no paboTe JOJKEH COIePKaTh:

a) HaUMEHOBaHMEe PaOOTHI U 11EIb paboTHI;

0) pe3yibTaThl pacyeTOB;

B) BBIBOJIBI 1O paboTe.

IpakTuyeckoe 3ansaTue Ne2, PacdueT MarHuTHOM 1ienu (24aca).

I_[CJ'IB pa6OTBIZ HAaYYHUTHCA paCCUUTBIBATE HCPA3BCTBJIICHHBIC MAIrHUTHBIC LICIIU, ONTPCACIATH
JIMHEHbBIE pa3MEpPbl MAarHUTHBIX LICIIEH.

XoJ paboTh:



1. U3yuuth TEOpETHUECKUN MaTepHal 1Mo 3ajanHoi Teme. (TeopeTrndeckuii pacuer
MarHUTHOM I1eTN ).

2. 3amucaTh MpUMEp pacyeTa MarHUTHOM LIETH (BBLIAETCS MPET01aBaTeNeM).

3. Tlo ananoruu ¢ IpUMEpPOM MPOU3BECTH COOCTBEHHBIN pacdyeT HEePa3BETBICHHON
MarHMTHOM LIETIM ¢ U3MEHEHHBIMU ITapaMeTPaMHU, UCIOJIb3YS IIPUHLIUII PacyeTa u
dbopMyIbl U3 IpuMepa.

4. Tloka3aTh pe3y/nbTaThl MPENOIaBATEINIO.

Otuer 1o paboTe T0JIKEH COAEPKATh:

a) HauMEeHOBaHWE PaOOTHI U 11E€JIb PAOOTHI;
0) pe3yibTaThl pacueToB;

B) BBIBOJIBI IO padoTe.

IpakTuueckaa padora Ne 3. Pacuer omHodazHoro Tpanchopmaropa

(2uaca).

L{enb paboTer: OCBOUTH MPAKTHYECKUN pacdeT oaHo(da3Horo Tpanchopmaropa.

[Topsimok pacyera:

1. ITo 3agaHHO MOIITHOCTH OMpEAETsieM CeUeHUe ceplieuHrnKa TpaHchopmaTopa.

2. OmpenensieM YUCIIO BUTKOB Ha OJMH BOJIBT pab0Yero HarpsiKeHHUs.

3. OmpenensieM 4nCII0 BUTKOB MEPBUYHON OOMOTKH.

4. OmnpesensieM YnCiIO BUTKOB BTOPUYHOM OOMOTKH.

5. OnpenenuTh TOKU B 0OMOTKax TpaHchopmaropa.

6. Omnpenenutb Cce4eHHE MPOBOAA IMEPBUYHOM M BTOPHUYHOM oOMoTkH. g cyxux
TpaHcGOpMaTOPOB IUIOTHOCTh TOKA IMIPUHUMAIOT B TIpeenax 2-3 A/Mm2.

7. Onpenenuth AMaMeTp 0OMOTOYHOTO MPOBOJIA M BHIOPATh MO TaOIMIE CTaHJAPTHBIX CEUEHUN
IIPOBOJIOB HEOOXOAUMBIE 3HAYECHUS JIJIs IEPBHYHON OOMOTKH M BTOPUYHON OOMOTKH.

Otuer no paboTe TOJKEH COAEePKAaTh:

a) HAaMMEHOBaHME PaOOTHI U TENIb PabOTHI;

0) pe3ynbTaThl PacUyeTOB;

B) BBIBOJIbI 10 paboTe.

IIpakTnueckoe 3ansitue Ned4. Pacuer pa3BETBICHHOM WIH
HEpa3BETBJIICHHOM 1IeTH IEPEMEHHOTO ToKa(24aca).

[lenb paboTel: Hayuntbes paccunThiBaTh MapaMeTpbl HEPA3BETBIECHHBIX L€ MepeMEHHOT0
TOKA, CTPOUTH BEKTOPHBIE IHMArpaMMBI.

3amanue. llems TEpEeMEHHOrO0 TOKA COACPKHT PANIMYHBIC DJIEMEHTHI  (PE3UCTOPBI,
WHIYKTHBHOCTH, EMKOCTH) BKIIIOUCHHBIC ITOCIIEeIOBATEeNIbHO. J[aHHBIC I CBOETO BapHaHTa
B34Th B TAOJIHIIE.

HaqepTI/ITI) CXEMYy IMCIH, BKIIOYad TOJBKO TC 3JICMCHTELI (pGSI/ICTOPI)I, UHAYKTHBHOCTH,
eMKOCTI/I), BCJIMYHHBI KOTOPBIX 3aJaHbl IJId KaXKI0T0 BapyuaHTa.

Onpenenure ClIeNyOIINE BETUYNHBI, OTHOCAIINECS K JaHHOMW LENH, €CJIM OHU HE 3a/IaHbl KaK
JIOTIOJTHUTEILHBIN TMapaMeTp B TaOJuWIle; MOJTHOE COMpPOTHBIEHUE Iienu Z, HanpsbkeHue U,
MPHIIOKEHHOE K IIeTH, TOK |, akTuBHYIO P, peakTuBHYIO Q ¥ MONTHYIO S MOIITHOCTH.

Xon pacueta: 1. Ucionb3ys pacueTHbie (GOPMYJITBI ONIPEesieM HEM3BECTHBIC BETMYNHBI.



2. Jlnsg mpoBepKH pacyeToB CTPOMM BEKTOPHYIO AUarpamMMy HaNpsHKEHUH M CpaBHUBAEM
pe3yIbTaThl.

Otuer 1o paboTe T0JIKEH COAEPHKATh:

a) HauMEeHOBaHWe PabOTHI U 11E€JIb PAOOTHI;
0) pe3yibTaThl pacueToB;

B) BBIBOJIBI 10 padoTe.

IIpakruyeckoe 3ausaTe Ne 5. Pacuer pasBerBiIeHHOM WK
HEpa3BETBJIEHHOM LIENU IEPEMEHHOTO TOKa (24aca).

Llenb pabotbl: Hayuutbest paccuuThIBaTh MapaMeTpbl Pa3BETBICHHBIX LIEMEH MEePEMEHHOIO
TOKa, CTPOUTH BEKTOPHBIE THArPAMMBI.

3a,I[aHI/IC. HGHL INEPEMCHHOI'O TOKa COACPIKHUT PpPa3JIMIHBIC SJICMCHTbLI (pGSI/ICTOpH,
HHAYKTUBHOCTH, eMKOCTI/I) 06p83y10H_[I/IC JABC IMapaJUICJIbHBIC BCTBH. HOMep pUCyHKa H
JaHHBIC AJI1 CBOCTO BaprUaHTa B3sThb B Ta6.]'II/II_Ie.

Onpenenure ciaenyrONIMe BETUYHNHBI, OTHOCSIIUECS K JaHHOW IENH, €CJIM OHU HE 3aaHbl KaK
JOITOJIHUTEIBHBIN apaMeTp B Tabiuile; TOKH i1ui2 ¥ TOK IB HEpa3BETBIEHHOW YaCTH IICIIH,
HanpspkeHue U, MpuiioKeHHoe K 1enH, akTUBHYIO P, peakTuBHY0 Q 1 MOTHYIO S MOIITHOCTH.

HauepTtuth B Macmtabe BEKTOPHYIO JUarpamMmy LEMU U MOSCHUTH €€ MOCTPOCHHUE.
Xon pacueta: 1. Ucnionb3ys pacueTHbie (hOPMYIIBI ONPEEsieM HEM3BECTHBIC BETUYMHBI.

2. Jlna mnpoBEpKM pacdyeToB CTPOMM BEKTOPHYIO JAMarpaMMy TOKOB M CpaBHUBaeM
pe3yJbTAaTHI.

Otuer no paboTe TOKEH COAEPKATh:

a) HauMeHOBaHue PabOTHI U 11T PabOTHI;
0) pe3ynbTaThl PacyeTOB;

B) BBIBOJIbI 10 padoTe.

IIpakTuyeckoe 3ansitue Ne6. BoiOop A1M010B AJi cXeM BhIIpsMIICHUS (24aca).
[lens pa®OThI: HAYYUTHCSA PACCUUTHIBATH MMAPAMETPHI JIEMEHTOB MOCTOBOM CXEMBI
BBITIPAMUTEIIA U BI)I6I/IpaTI) X Ha OCHOBAHMHU MMPOU3BCACHHBIX paCcyCTOB.

KpaTKI/IC TCOPCTUYICCKHUEC CBCACHU A

[Tpu BEIOOpE TMOOB BHIMPSAMUTENS HEOOXOAMMO YUUTHIBATh LIEJbI HA0Op (PaKTOPOB,
ONpEAEIAEMBIX: IPUHIUIINATIBHON CXEMOH BBIIPSMUTEIS, YACTOTON U BEJIMYNHON BXOJHOTO
NIEPEMEHHOT0 HANPSKEHNS, BETMYMHAMU HAIIPSDKEHUS U TOKA HArpy3KH, YCIOBUSAMHU
AKCIUTyaTally (TeMIepaTypa, BIaKHOCTb, yCTOMYUBOCTh BXOJHOTO HANIPSKEHUS U T.11.),
XapaKTepoM Harpy3ku (€MKOCTHas, UHIYKTHUBHAs ), HAIMYMEM KOMMYTAI[MOHHBIX MTEPETPY30K B
LIENU Harpy3KH, apaMeTpaMu MpUMeHseMoro Tpancopmaropa 1 T.1.

B nepByto odyepear HEOOXOAUMO pacCUUTATh 3HAYEHNE MAKCUMAIBHOTO OOPAaTHOTO
HaANPsDKEHUs, MPUKIIAAbIBAEMOT0 K CHIJIOBBIM JTMO0J1aM IIpU paboTe BBHITPSIMUTEIS BHIOPAHHOTO



THUIIA, & TAK)KE OLICHUTH CPEIHEE 3HAUEHHE IIPOTEKAIOILEr0 Ye€pPe3 HUX IIPSIMOro TOKa.
[Tony4yeHHble TaKUM 00pa30M 3HaYEHUSI HEOOXOIMMO OTKOPPEKTHPOBATH B 3aBUCIMOCTH OT
Xapaxkrepa Harpys3ku

OCHOBHBIMH YaCTSIMH BBIIPSIMUTEIBHOTO YCTPOMCTBA SIBJISIOTCS:

- CWJIOBOM TpaHcopMaTop - Ui IpeoOpa3oBaHus HAMPSHKEHUS MMUTAIOIIEH CeTH;
- BBIIPSIMUTEIBHBIE TUOJIBI — ISl IPe0Opa30BaHuUs IEPEMEHHOTO HANPSHKEHUS B
IYJIECUPYIOLIEE;

- CTITXXHBAIOMINN (UIBTP - VI YMEHBIICHUS ITYIbCALUH BBIPSIMICHHOTO HAPSIKEHUSL.
Hcxoanble naHHbIe

HcxoaHple JaHHBIE 3a/1a€T IPETO1aBaTeNb:

1. JleficTByromme 3Ha4eHUs1 HANpsHDKeHU 0OMOTOK Tpancdopmaropa - Ul u U2;
2. JleficTBytoliee 3Ha4YeHNE TOKa BTOPHYHONW 0OMOTKH TpaHcdopmaropa - 12;

3. Tonmmaa Kapkaca st 0OMOTOK TpaHchopMaTopa - OKapK;

4. TommuHa U30JISIMN MEXy OTACIBHBIMU CJIOSMH OOMOTOK - OH3;

5. TonmuHa U30MSAIMOHHBIX MPOKIAIOK MEXTy 0OMOTKaMu - 81-2 ,62-3 ,83-4.
[Topsi 10K BBITTOTHEHUS paOOTHI

1. O3HaKOMHUTBCS C HACTOSIIIMM METONYECKUM TIOCOOUEM.

2. lomyunTs y ipenoaBaTesss HHIUBUAYaTIbHOE 33JaHue JUTS pacyera.

3. HauepTuTh cxeMmy BBIIPSIMUTENS, YKa3aHHOTO B 33aHUU.

4. OnpenenuTb pacyeTHYIO MOIIHOCTb TpaHChopMaTopa

KoHTposbHbIe BOPOCH!

1. IToyeMy mpH 31EKTPUUECKOM pacyeTe TpaHCPOpMaTOpa BEIIPSIMUTEIS UCTIONb3YIOT
reOMETPUUECKHE Pa3MEPHI €T0 CepIeUHUKA U KapKaca 0OMOTOK?

2. Kak 3aBHCUT MOIIIHOCTH TpaHCOpPMATOpa OT €0 TEOMETPHUECKUX Pa3MepoB?
3. Kakue snexrpudeckre BeTUYHHBI OEPYT 32 OCHOBY IpH pacuere?

4. Kakue napamMeTpsl BBIIPIMHUTENbHBIX AUO/I0B IPUHUMAIOTCS B pacueT MpH
KOHCTPYHUPOBAHHUHU BBIIPSIMHUTENCH?

5. Kakoii amemMeHT BBIIPAMUTEIISL B OCHOBHOM OIIPEACIIACT €ro rCOMETPUUCCKHUC paSMCpBI?

IIpakTueckoe 3ansaTue Ne7. PacyeT TpaH3ucTopHOTO ycuiauTens (24yaca).

3ananue Ha paboTy



PaccunTath Kackaj TpaH3UCTOPHOIO YCHIINTEIIS HANPSKEHUs, IPUHIUITHAIIbHAS CXeMa
KOTOpOro u3odpaxena Ha puc. 1,B . JlaHHbIe A5 pacyera:

=2,5 B, =480 Om, =150 ', =24 B, =1,4

Hcxonnbie nannble: 1) HanpsiKeHHe Ha BbIXO/I€ Kacka/ia (HalpshKeHHe Ha Harpyske); 2)
COTPOTUBIICHUE HATPY3KH ; 3) HIDKHSSA IPaHUYHAS YacTOTa ; 4) TOMYCTUMOE 3HAUYCHUE
Kod(duIIMeHTa YaCTOTHBIX UCKAXEHHI Kackaa B 00J1aCTH HIYKHUX YacToT ; 5) HaNpsiKeHUe
MCTOYHHMKA TUTAHUS .

[Tpumeuanue. CunurtaTh, 4TO Kackaja paboTaeT B CTAlMOHAPHBIX ycioBusx (; ). [Ipu pacuere
BIIMSTHUEM TEMIIEpaTyphbl Ha PEXKUM TPaH3UCTOpa MpeHeOperaeM.

Onpenenuts: 1) THI TpaH3UCTOPA; 2) PEKUM pabOThI TPAH3UCTOPA; 3) CONPOTUBIICHHUE
KOJIJIEKTOPHOM Harpy3ku ; 4) CONPOTUBIIEHUE B LIEIIN SMUTTEPA; 5) CONPOTUBIICHUS IEIUTEIIS
HaNpsDKEHUS M CTaOMIM3UPYIOLINE PEKUM paboThl TPAaH3UCTOPA; 6) EMKOCTh pa3AeaIUuTeIbHOIO
KOHJIEHCATopa ; 7) eMKOCTh KOH/ICHCATOPa B IIETIH SMUTTEPA ; 8) KOAPPHUIIMEHT YCUICHHS
KackaJzia 1o HarnpspkeHuro. [lopsa1ok pacuera TpaH3UCTOPHOIO yCUIUTeN 1o cxeme ¢ OD.
OrnpenenuTts TAI TPAH3UCTOPA.

KoaddurmenT ycuiieHns kackaua 1o HarpsHKeHUEO

[Tpu MOHTaXKe M SKCIUTyaTalluu CXEMbl YCHIIUTENsl OCHOBHOM 3a1auel sBisieTcst obecreueHue
YCUJICHHS IEPEMEHHOTO cUTHaja. TpeOboBaHus K KO3 PUIIMEHTY YCHIICHHSI MOTYT OTIHYATHCS B
3aBUCHMOCTH OT 3aJa4i. Bo3MoskHa 3aja4a [0JIy4eHHUs MaKCUMaJIbHOTO YCHIIEHUS, I100
BO3MOYKHO TpeOOBaHHE ONpeeIEHHOro 3HaYeHus K03 duumenra ycunenus. /s pemienus
YKa3aHHOU 3a7auu IPOU3BOAUTCS PACUET CXEMbl YCHIIUTENS /1711 BBIOPAHHOI'O KOHKPETHOIO
Tpan3ucTtopa. Pacu€r coctout u3 cienyromux 3tanoB: Beibop padoueit Touku. B cxeme
YCUJIMTENS TPAH3UCTOP BBOJUTCS B aKTUBHBIN peXUM paboThl. B 3TOM pexxume Tpedyercs
OpsMOe CMEIlEHNE SMUTTEPHOTO Nepexo/ia U 00paTHOE CMEIEHHE KOJIIEKTOPHOTO Mepexo/a.
Jlid 3aaHus CMEIIEHNH aHAIM3UPYIOTCSI CTATUYECKUE XapaKTEPUCTUKU TpaH3ucTopa. Ha
XapaKTepUCTHKaX BbIJENsAETCS 0071acTh aKTUBHOTO peXXUMa. 3aTeM Ha BBIXOHOM U BXOAHOM
XapaKTepUCTHKAX BHIOMPAIOTCS 3HaYEHMsI TOKOB M HAIIPSKEHUH, JIeKaIUX B 001aCTH aKTUBHOTO
pexuma. Ykazauuslii Habop 3nauenuii: UBD , UKD | Ib , I3 — Ha3kiBaeTcs paboyeit TOUKOH.
Bo160p paboueil Touku 3aBUCUT OT KOHKPETHOM 3aauu, 111 KOTOPOU UCHOJIB3YETCsl YCUIIUTEb.
B o6miem ciiydae pabouast Touka BBIOMpPAETCs B LIEHTPE aKTUBHOTO peXXUMa, TaKUM 00pa3om,
aMIUIMTY/1a BXOJHOTO TIEPEMEHHOTO CUTHAJIA HE BBIBOAMUT TPAH3UCTOP U3 AKTUBHOTO PEXKHUMA.
Pacuét cxemsl ycunutens. Teopetnueckuii pacué€t paboThl yCUIUTENS U3BECTEH U3 YUEOHOH U
CIpaBOYHOM JUTEpaTyphl. B HacToseM nocoOuu ynpoméHHbIN pacuéT OblI MPOBEEH BhIIIE.
JInis mpakTH4ecKUX MpUMEHEHHH Ooblliee 3HaUCHHE UMEET Pacuy€T MapaMeTpOB CXEMBI,
oOecneunBaromux Tpedyemoe ycuienue. Hike npuBenén nopsaaok pacuéra. Jlano: tum
TpaH3uCTOpa, paboyas Touka Tpansucrtopa 310 4 3Hauenust UBD , UKD, Ib , IK, nanpsixenue
ucTOYHUKaA nuTaHus. [lapameTpsl TpaH3UCTOpPa, a TaKkKe paboyasi TOUKa ONPEAETSIOTCS B
pamkax 1-if yactu nmocoOusi. 3agada: mo100paTh MapaMeTPbl CXEMBI (COIPOTUBIICHUS U
€MKOoCTH), o0ecrieurBaroIre YCHUIICHHE B HYy)KHOM JIMana3oHe 4acToT. B pamkax gaHHoro
nocoOust ocTaBlieHa MPUHLIMIHATIbHAS 3a/]a4a YCUJICHUS! CUTHAaJIa, K KO QHUIMEeHTaM He
IpeabaBIsSETCS BBICOKUX TpeOoBaHuM. [l pereHns mocTaBlIeHHOM 3a/1a41 BEIOUpatoTCs
HOMMHAJIBI PE3UCTOPOB, NCXO/S U3 U3BECTHBIX COOTHOLIEHU JIUIsl TPAH3UCTOPA, a TAKKe



BBIOpaHHOU paboueit Touku. 3HadeHuss UKD , Ib , IK BeiOuparoTcs 1mo BEIXOTHBIM
XapaKkTepUCTHKaM. B IleHTpe akTUBHOTO peKuMa JUisl 3aJJaHHOTO 3HAYSHUS TOKa 0a3bl
BbIOMpAETCS TOK KOJUIEKTOPA U HANPSHKEHUE Ha KOJUIEKTope. 113 BXOIHBIX XapaKTeprUCTUK
paccuntbiBaercs 3HaueHue UBD = f(Ib) npu 3aganHoM HanpsiKeHUU Ha KOJUIEKTope. BakHo,
4TOOBI MOIITHOCTh paccesHus Ha kosuekTopHoM nepexone PK = UKD* IK He nmpeBblmana
HpeaeabHO JOMYCTUMOH JUIsl JaHHOTO BHUJa TpaH3ucTopa. /i BEIOpaHHBIX 3HaUCHUH paboueit
TOYKH PacCUUTHIBAIOTCS h-mapameTpsbl TpaH3UCTOPA, B TOM YKcie KOAPGUIUEHT YCHUIICHUS 110
TOKY B 1 BXO/IHOE conpoTuBieHue. /i Bbioopa conpoTUBICHNUN KOJIIEKTOPHOM U SMUTTEpHON
1eTrel CTPOUTCS Harpy304yHas XapakTepUCTHKA, KaK TTOKa3aHo Ha pucyHke 2.8 ['paduyeckuii
pacy€T CONPOTHUBIICHUM KOJIJIEKTOPA U SMUTTEPA U3 BBIXOJHBIX XapaKTepUCTUK TpaH3ucTopa Ha
OJTHOM TpauKe CTPOUTCS CEMEWCTBO BBIXOIHBIX XapaKTEPUCTUK M YpaBHEHHUE JUIA TOKA Yepe3
RK u RD . Ecniu HaHecTH 3aBUCUMOCTD, OTIpeiesiieMyto GopMyIioit Ha rpaduk cemericTa
BbIXOAHBIX BAX, oHa nepecekaeT KpUBbIE CEMENCTBA IIPU Pa3HbIX 3HAUECHUSAX HAINIPSHKEHUS
KoyiekTopa. KpuBylo, COOTBETCTBYIOILYIO BBIOpaHHOMY 3HaY€HUIO TOKa 0a3bl, 3Ta IpsMas
nepecekaeTr B paboyeil Touke. TakuM 00pa3oM pacCUMTHIBAIOTCS CONPOTUBIEHUS. Bee 3HaueHus
TOKOB U HAIIPsDKEHUH 3/1eCh U3BECTHBI, KO3()PULIMEHT 0 MOXKET ObITh pacCUUTaH U3

ko3 duuuenta B. s npubIKEHHBIX pacy€TOB €ro MOKHO NPUHATH paBHbIM 1. [l RK
JIOJKHO BBITIOJTHATHCS YCIIOBHE 0OPATHOTO CMEIICHHUS KOJUIEKTOPHOTO Tiepexoa. PaccmoTpum
BXOJIHYIO IIeTIb. B pamMKax HacTOsIIero nocoOust BRIOpaH PEKUM TeMIIEpaTypHOH CTaOMIU3aIIH
noTeHIMasa 6a3pl, 7Sl TAKOTO PEKMUMA BBITIOTHSIOTCS yciaoBus Takum o0pa3oM, HalpspKEHHE Ha
0a3e OTHOCUTEIBHO AMUTTEpA 3a1aéTcs BbIOOpoM conpoTuBieHuil R1 , R2 | atu conporuBnenus
MOTYT OBITb JTFOOBIMU, TOAXOIALIMMU JJIs BBIIOJIHEHUS ycnoBus OiHaKo Ha conpoTuBieHue R2
HAKJIa/IbIBAETCs IOMIOJHUTENFHOE OTpaHUYEHUE B CBSI3U ¢ ycioBueM (2.38, 2.39), koTopoe
MO>KHO 3amucaTh Kak. Takum obpaszom, 1 pacuéra conpoTusiaeHuii R1 , R2 Heo6xomaumo
Haiitu HanpspkeHue UR2 u RO . Oty 3HaueHust MOryT ObITh HalIeHbI U3 U3BECTHOTO
HanpsbkeHus Ha 6asze: B Tom ciydae, ecinu HanpsbkeHue Ha R2 onpenensercst popmyioit s
BXOJIHOU sTY€HKH MOXKET OBITh 3amucaH BTopoi 3akoH Kupxrodda. Takum oOpa3zoMm, CyiecTByeT
YEeTbIPE N3BECTHBIX COOTHOIIECHHUS, ONPEAEISIONINI BBIOOp conpoTuBiaeHuit: 13 3tux
COOTHOILIEHUI HAXOJATCS YEThIPE CONMPOTUBIIEHUS CXeMBbI. B cuity TOro, 4To B HEKOTOPBIX
COOTHOILIEHUSX CTOUT 3HaK HEPABEHCTBA, BIOOP COMPOTUBIICHUM HE SBISETCS €IUHCTBEHHBIM.
Cy1iecTByeT MHOKECTBO HAOOPOB CONPOTUBIIEHUH, YIOBIETBOPSIOLINX Ha3BaHHBIM YETHIPEM
yclIoBUsAM. B TOM citydae, eciiy Lielbl0 MOHTaXa CXEMBI SIBJISETCS IPUHLIUITNAIBHOE TIOJTyYEHHE
YCUJIEHHUS, PA3HUIBI MEXY Pa3TUUYHBIMU Habopamu HeT. OJJHAKO AJIs ONpeAeIEHHOCTH MOKHO
BBECTU HEKOTOpPBIE KpuTepuu. [Ipn pacuére MHOTO MEHbILIE 0O3HA4YaeT IPUMEPHO JBa MOPsAKa.
s onpenenéHHOCTH BO3bMEM. 3HAK «OO0JIbIIE)» MOAPa3yMeBaeT IUPOKUI BBIOOp 3HAYEHUH,
OJIHaKO JJIs1 onpeaenéHHoCcTH ocTaHoBUMCS Ha [Ipu TakoM BbIOOpe nonydaeM 4 ypaBHEHUS JUIs
4-X HEeU3BECTHBIX 3HAUEHU CONPOTUBIICHUS. PelINB 3TH ypaBHEHMUsI, TOIYYUM 3HAUEHUS
COTIPOTHUBIICHUN, KOTOPbIE HEOOXOMMO BBECTH B IIEMb /sl O0eCrieYeHus 3aJaHHON pabodeit
ToukH. BeIGOp EMKOCTEl TUKTYeTCS HHTEPECYIONUM HaC AUANa30HOM 4acToT. EmMkocTs CD
JIOJKHA OBITh KaK MOYKHO OOJIBIIEH, TOCKONBKY €€ OCHOBHOE Ha3HAYEHHE — 3TO IIIYHTUPOBAHHE
nepemenHoro curiaia. Emxoctu C1 u C2 onpeensioTcs HATepecyoleil Hac TpaHu4HOI
4acTOTOM U1l BXOAHOTO U BeIxoHOro CR-(unbTpa. B 3aBucumoctu ot conporusienuit R1 u
RH 3navenuns émxocteit MoryT BapbupoBaThes. O6b14HO EMKocTH BbiOupatores C1 = 0.05 — 50
MKD u C2 =1- 200 MxD.



IIpakTuyeckoe 3ansaitue Ne§. Pacuet mapamerpoB paboThl TpexdazHoTro
ACHHXPOHHOTO JABUTaTeNs (2 yaca).

]_[CJ'IB pa6OTBII OcBouTh HpaKTI/I‘IeCKI/Iﬁ pacyeT aCHHXPOHHOI'O ABHUI'aTCIIs.

3amanue Ui pacueta. TpexdasHbld aCHHXPOHHBIN JJIEKTPOJBUTATENh ¢ KOPOTKO3aMKHYTHIM
poTopoMm, paboTass B HOMHHAJIBHOM pEXHUME IMOTpeOaseT U3 ceTh MoIHOCcTh Pl mpum
HOMHUHaJIbHOM HanpsikeHurn U W HOMHMHaJIbHOM TOKe [. mosie3Hass MOIHOCTH Ha Bainy P2.
CymMmapHbie IOTepH B IBHTaTeNe paBHBI Y P; K. KoaghumeHT MOIHOCTH IBUTaTeNsl paBeH
cosF. Jlgurarenp pa3BuUBAaeT Ha Bajy BpAIAOIMA MOMEHT MHOM NIpH 4acTOTE BpalleHUs
poTopa nHOM. MaKCUMaJIbHBIN U ITYCKOBOW MOMEHTHI IBUTATENsl COOTBETCTBEHHO paBHbI MMmax
1 Mn; cocoOHOCTh ABHraTesns K meperpyske Mmax/MHOM, KpaTHOCTh ITyCKOBOI'O MOMEHTA
Mn/MuoM.

CHHXpOHHAas 4yacTOTa BpallleHUs] MArHUTHOT'O I10JI CTaTOpa paBHA nl; CKOJbXKEHHE POTOpA MPU
HOMMHAJILHOM Harpy3ke SHOM; yactoTa Toka B cetu =50 I'u. Mcnonb3ys naHHble, IpUBEACHHbBIE
B Tabnuue 1, onpenenuTs Bce BEIMYMHBI, OTMEUEHHBIE IIPOYEpKaMy B TaOJIHLIEe BApUAHTOB.

ITopsinok pacyera:

1. Hcnonb3yeM NpuII0’)KEHUE K MHCTPYKITMOHHOMN KapTe ¢ pacueTHBIMU (OpMYJIaMHU.

2. OnpenenﬂeM HCHU3BCCTHYIO BCIMYMHY U3 Ta6HI/IIII)I, JUIA BBIYUCIICHUA KOTOpOﬁ HUMCIOTCA
BCce JaHHBIC. HekoTophie BapuaHTHl 3aJaHW TPEUIAralOT HW3BJICYb U3  (POPMYIIBI
HEHU3BECTHYIO BEINYHHY.

3. IlocreneHHo ompenensieM BCe HEM3BECTHBIC BETUYHHBI.

4. Pe3ynpTaT BBIYMCICHUN 3alMChIBACM B CIICHUAJbHBIA OJIAHK OTBETOB ISl NPOBEPKU
IpernoaaBaTeIeM.

Otuer 1o paboTe T0JIKEH COAEpPKAaTh:

a) HaUMEHOBaHMe Pa0OTHI U 11E€Ib paboTHI;
0) pe3yibTaThl pacUyeTOB;

B) BBIBOJIBI 11O paboTe.

Conep:xanue oruera. OTUYeT MO JTAOOPATOPHON PabOTE COCTABISIETCIKAXKIBIM YUAIIUMCS WITH
Opuraziol Mo JaHHBIM TIPOTOKONA WCIBITaHWNK odopmisgercs B pabodeil TeTpagu
«JIabopaTtopHo- mpaKkTUUYECKHE PAOOTHI IO IIEKTPOTECXHUKEY.

OTueT 10IKEH COAePHKaTh:

MPOTOKOJI ~ WICTIBITAHWH, YTBEPKICHHBIM IPENOJIaBaTeIeM;BBIYNCIICHUS ¥ rpaduueckue
MOCTPOCHHUS, MPEAYCMOTpPEHHBIE MojapasnenoM «TpeboBanus K pacueTHO-rpaduueckoil yactu
oTyeTay.

TexHuka 6e30MacHOCTH NP BHINOJIHEHUU PadoT. JIabopaTOpUAIIEKTPOTEXHUKH OTHOCUTCS K
MTOMEIIEHUSM TTOBBIIIEHHOW OITACHOCTH,TaK KaK B HEH MPHUCYTCTBYIOT JJICKTPOTEXHHUYCSCKAS
anmaparypa U dJeKTPHUYECKHe MaIIHbI, TUTaeMbIE OT UICTOYHHKOB dJIEKTPHUUECKOIN SJHEPTHH.
OcHoOBHOE pabodee HaIpsDKEHWE, C KOTOPBIM HMMEIT neno ydammuecs, 36 B. OHo sBisercs
0e30macHbIM JJIS YeJIOBEKa, MOCKOJIbKY MPUMHUHUMAILEHOM CONPOTUBJICHUH Tena deroBeka 800
OM MakCcHMaTbHOBO3MOXKHBIH TOK MPHU TaAKOM HAMPSKEHUU HE TPEBBIIIAET MPeaeTbHOOMACHON
BennunHbl — 50 MA. Opnako Hampsbkenue 220 B, koropoeucnonb3yercs Aiis paOOThI
AIIEKTPOHHBIX M3MEPUTENBHBIX MPUOOPOB U,IIPU HEOOXOJUMOCTH, MOXKET OBITH HCIIOIH30BAHO



JUI TIMTAHUS 3JCKTPUYECKUX MAIlMH, SBISETCS OMAaCHBIM i yenoBeka. [lostomy paboraB
nabopaTopuu TpeOyeT OT yJaIuxcs COOIOACHUS TTPABUII MIOBEICHUSIM TEXHUKH O€30MacHOCTH.
Paborare paspemiaercs cTporo 3a CBOMM padO4YMM MECTOM, IE€pEMEIIEHUs B JabopaTtopuu
JOJKHBI OBITh MakCHUMaJbHO OrpaHuueHbl.Hu B KoeM cilydyae He cielyeT KacaThCsi pyKaMu
HEU30JIMPOBAHHBIXCOEAMHUTEIbHBIX IIPOBOJOB U  KOHTAKTOB B  I€NM, HaXOASAILIEHCS
nonHamnpsbkeHueM. Jlio0oe Hu3MeHeHue B CXeme, IEePECOCIUHEHHE IPOBOJHUKOB JIOJIKHBI
BBIMOJIHATHCS Tipu  oOectoueHHOH Oll. Bce mnepeximoyeHHs M W3MEHEHHS JOJDKHBI OBITh
npoBepeHsl npenojaBareneM.C 0COObIM BHUMAaHHUEM U OCTOPOXKHOCTBIO HEOOXOAMMO
OTHOCHUTBCSIK paboTaM C JJIEKTPUUECKUMH MAallMHAMH, HMMEIOUIMMH BpPALIAOIIUECIYACTH.
3amperiaercss TOPMO3UTh Bajl MalIMHBI PYKOH C II€JIbI0 YCKOPEHHUS €ro 0cTaHOBKU.OMacHOCTh
npeAcTaBisiioT Takke JLl, comeprkamiye WHIYKTUBHBICKATYIIKH C OOJIBIIMM YHCIOM BHUTKOB.
[Tpu ux pa3MbIKaHUM HA KOHIIAXKATYIIKU MOXKET HHAYIUpOoBaThcs 3HaunTensHas 3/1C.

[Tepen mpoBenennem nabopaTOpHBIX padoT ydanuecs 00s3aHbIO3HAKOMHTHCS C JICHCTBYIOIIUMHU
B y4€OHOM 3aBEJICHUU MHCTPYKIUSMUIIO OXpaHe TPy/Ja P IKCIUTyaTalluK 3JIEKTPOYCTaHOBOK
1o 1000 B, mosxapHO# 6€301acHOCTH, OXpaHe TPy/aa MPHU MPOBEACHUH padOT B KaOMHETe
AIEKTPOTEXHUKH U PACIIUCATHCS B COOTBETCTBYIOIEM KYypHAJIe

HNudopmanuonHoe odecrieyeHUe 00ydeHHsI
IlepeyeHb peKOMeHAYeMbIX Y4YeOHBIX M3IaHMii, HHTEPHET-PECYPCOB, JONMOJTHUTEIbLHOU
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