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METOJINYECKHE YKA3ZAHUS
JIJIS1 JABOPATOPHBIX M IPAKTHYECKHNX PABOT
MO JUCHUILIMHE
BHCKTPOTGXHI/IKQ U 3JIEKTPOHHUKA

IIpakTuyeckux pador — 16 yacos.JIaGopaTopHbIx padoT — 34 yaca.

HHOACHUTEJBHAA 3AIINCKA

B oOpazoBarenbHOM TpoliecC€ MO JAUCIUIUIMHE « OJEKTPOTEXHUKA U
AIIEKTPOHUKA» HApAYy C TEOPETUUYECKUM OOYUYEHHEM 3HAYUTEIIBHOE MECTO
OTBOJIUTCS JIaDOPATOPHBIM U TMpakTH4YecKuM paboram. [IpaBuibHOE codeTaHue
TEOPETUYECKUX 3HAHUU C TPAKTUKOM  BBIMOJHEHHUS  JTAOOpPATOPHBIX U
MPaKTUYECKUX  paboT  oOecreurMBaeT  BBICOKOE  KAyeCTBO  MOJATOTOBKH

CIICOUAJINCTOB.

Hacrosimue meToguyeckue yKa3aHUs TPENICTABIAIOT COO0OM PYyKOBOACTBO IO
BBITIOJTHEHUIO JIAOOPAaTOPHBIX M  NPAKTUUYECKUX pabOT, COCTaBJICHHOE B
COOTBETCTBUM C MPOTPaMMON JTUCHUIUIMHBI «DIEKTPOTEXHUKA U DIICKTPOHUKA
JUISL OCHOBHOUM mpodhecCuOHaTbHOM 00pa30BaTeIbHOW MPOrPaMMBbl MOATOTOBKU
CIICLIMAJIUCTOB CpenHero 3BeHa 1o cneunanbHoct 23.02.03.TexHuueckoe

oOCTy>KMBaHUE U PEMOHT aBTOMOOMJILHOTO TPAHCIIOPTA.

MeTtoaudeckre yka3zaHusi cofepaT oOIIre yKa3zaHUs MO COOpKE IIIEKTPHUUECKUX
CXEM, METOJIMKE U3MEPEHHUMN 1 00padOTKE PE3yIbTaTOB SKCIIEPUMEHTOB. B Kaxkmom
OMHUCAaHUU J1TA0OPATOPHOM pPabOTHl 3HAYMTEIBLHOE BHHMAHUE YACICHO YETKOMN
(bOpMyITUPOBKE TMpOTrpaMMbl Jab0paTOPHOW pPAOOTHI, MOPSAAKY €€ BBITOTHCHUS.
Kpome Toro, onucanus 1abopaTopHBIX pabOT coliepKaT KOHTPOJIbHBIE BOMPOCHI,

H€O6XOJII/IMBI€ JJIA ITIOATOTOBKU K 3aITUTE.

MGTOI[I/I‘-IGCKI/IC YKa3aHusd NpCaAHa3HAuYCHbI IS 06yqa}0m1/1xc;1 10 CriICuraJIbHOCTHU

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



Ha3Banue pa3nena

Ha3Banue TemMbl

TeMbl 1a00paTOPHBIX U
NPaKTHYEeCKUX PadboT

KoanuecTtBo
4acoB

Pa3zgen 1. Metonanl
pacuera 51
HU3MEPCHHS
OCHOBHBIX
napameTpoB
ANEKTPUUECKUX
MAarHUTHBIX H
AJIIEKTPOHHBIX

nenei.

Tema 1.2.
DNIEKTPUUYECKHE LIEeTIH
MOCTOSTHHOTO TOKa.

JlaGoparopnass  pabora
Nel. N3mepenue
MIOTEHI[MAJIOB B
3JIEKTPUYECKON LIETIN.
[Toctpoenue
MOTEHIMATbHON
JMarpaMMal.

JlabopaTtopnass  pabora
Ne2 Tlombop »d1IeMEHTOB
JIIEKTPAUECKHUX Lemne,
HCCIe0BaHUE
JJIEKTPUYECKUX LIETEeN Npu
MOCJIEI0BATEIBHOM,
napajyuieIbHOM u
CMEUIaHHOM  COEAUHEHUU
PE3UCTOPOB.

IIpakTH4yeckoe 3aHATHE
Nel. Pacuer nienu
MIOCTOSIHHOT'O TOKa.

Tema 1.3.
DIEKTPOMArHETH3M.

JlaGopaTopHasn
Ne3.
rapameTpoB

pabora
Nsmepenue
WHIYKTUBHO
CBSI3aHHBIX KaTyIlek,
MpOBEpPKa  DIIEKTPUUECKUX
AJIEMEHTOB aBTOMOOMJISI.

JlaGopaTtopnas  pabora
N4, HcnbiTanue
onHo(dazHoro
TpaHcdopmaropa.

IIpakTHYecKkoe 3aHATHE
Ne2. PacueT MarHuTHOM
LICTIH.

IMpakTHyeckoe 3aHsATHE
Ne3. Pacuer onmHodazHOro
TpaHnchopmaropa.

Tema 1.4.
DIIEeKTPUUYECKHE LIETH
MEPEMEHHOTO TOKA.

JlaGopaTopHbie PpadoTHI
NeS. HccnenoBanue
3IEKTPUUECKOMN enu
MEPEMEHHOTO TOKa TMpH
MOCJIeI0BATEITLHOM
COCIMHCHUH aKTUBHOTO M
PEaKTUBHOTO
COTMPOTUBIIEHUH (KaTyIlKa
co CTalbHBIM
CEPJICUHUKOM).

JlaGopaTopHbie PpadoTHI
Ne6. UccnenoBanue




BJIEKTPUYECKON (28051
MEPEMEHHOT0 TOKa TMpH
napajyieIbHOM
COCIMHCHUHU aKTUBHOTO U
PEaKTUBHOTO
COMPOTHUBIICHUN (KaTyIlKa
co CTaJIbHBIM
CEPJICYHUKOM).

IIpakTHYeckoe 3aHATHE
Ne4. Pacuer
pPa3BETBJICHHOMN WU
HEpa3BETBJICHHOW LIeTH
IIEPEMEHHOI0 TOKA C
IIOMOIIIbKO BEKTOPHBIX
JIAarpaMmM.

3aHsATHE

Pacuer
Pa3BETBICHHOMN WIH
HEpPAa3BETBJIECHHOM 18(S30051
MIEPEMEHHOTO  TOKa €
IIOMOIIIBIO BCKTOPHBIX
JMarpaMm.

IIpakTHyeckoe
Nob.

Paznen 2.
KomMmmnoHeHTBI
aBTOMOOMJILHBIX
3JICKTPOHHBIX
YCTPOMCTB.

Tema 2.1.
DNEeKTpOHHBIE

puOOpHI.

JlabopaTtopnass  pabora
Ne§. Custue BOJIBT-
aMIEPHBIX XapaKTEPUCTUK
MOJIYIPOBOIHUKOBOTO
CTaOMIINTPOHA.

JlaGoparopnass  pabGora
Ne9, Custue BOJIBT-
aMIIEPHBIX XapaKTEPUCTHUK
TOJTYTIPOBOTHUKOBOTO
JMO0JIA.

IIpakTHYecKkoe 3aHATHE
Ne6. Be16op a1010B A1
CXEM BBIIPSAMIICHUS.

Tema 2.2.
VICTOUHUKM THUTaHUSA
U TIpeoOpa3zoBaTeu.

JlabopaTopnasi pabora Ne
10. UccnepoBanue
MOJTYITPOBOTHUKOBBIX
HEYIPaBISICMBIX
BBINPSIMUTEICH CO
CIIIAKUBAIOIUMU
(buIbTpaMu, MpoBepKa
ANEKTPOHHBIX 3JIEMCHTOB
aBTOMOOUIIA

Tema 2.3.
ONEKTPOHHBIE
YCHUITUTEIH u
reHepaTophl.

JlaGopaTopnasi  pabora
Nell. HccnenoBanue
OTIEPAIIMOHHOTO

ANEKTPOHHOTO YCHIIHTETS,
oTpeiesieHue

kodhduleHTa  yCUIICHUS
" CXeM C ero




HCITOJB30BaHUEM.
Uccnenosanue
JIBYXKACKaJIHOTO
TPaH3UCTOPHOTO
YCHJIUTEJIA.

IIpakTHYeckoe 3aHATHE
Ne7. Pacuer
TPaH3UCTOPHOTO
YCHJIUTEJIS.

Tema 24.
NMiynscHbIe
YCTpOICTBA.

JlabopaTopHnasi paGora
Nel12. UccnenoBanue
Tpurrepa. Mccinenosanue
UMILYJIbCHOT'O F'eHepaTopa-
MYJITUBHOPATOPA.

Pa3zgen 3. Metonanl
ANEKTPUUECKUX
A3MEPEHUM.

Tema 3.1.
DIIeKTpUUYECKHE
U3MEpEHUSI.

JlaGoparopnass  pabGora
Nel3. Ucnbitanue
WHJIYKUAOHHOTO CYETYHKa
JJIEKTPUYECKON SHEPIUH.

JlabopaTopHas
padoraNel4. M3mepenue
CONIPOTUBJICHHIA.

Pasznea 4,
YcrpoiicTBo u
NPUHIUIT  ACUCTBUS
IEKTPUICCKUX
MaIIIMH.

Tema 4.1.
DIIeKTpUUYECKHE
MaIluHbI
MIEPEMEHHOTO TOKA.

JlaGoparopnass  pabGora
NelS. UccnenoBanus
TpexQazHOro
ACMHXPOHHOTO  JBUTATEIS
oo Harpy3Kkoi.
DNEKTPONPUBOLL
ACMHXPOHHOT'O JIBUTATEJs.

JlpakTudeckoe 3ansTHe
Ne8. Pacuer napameTpoB
paboThI Tpex(hazHOro
ACHHXPOHHOTO JIBUTATEIIS
(2 gaca).

Tema 4.2,
DIIeKTpUUIECKHE
MaIluHbI
MIOCTOSTHHOTO TOKaA.

JlabopaTopnasi paGora
Nel6. MccnenoBanue
reHepaTopa MOCTOSIHHOTO
TOKa MapajieIbHOTO
BO30YXICHHS B XOJIOCTOM
peXUME U TIOJ1 Harpy3KOM.

JlaGopaTtopnass  paborta
Nel7. UccnenoBanue
JBUTATENST  IOCTOSTHHOTO
TOKA.

HUTOIO:

50




JlabopatopHass pabora Nel. M3mepeHre NOTEHUHUATIOB B AJIEKTPUYECKOM LIEMH.
[TocTpoeHne noTeHManbHON AUarpaMMmsl (2 yaca).

Llenp paGoter: [IpoBepka BIMAHUA HArpy3KH JHHHUM DJIEKTpOIlepelad U CONPOTHUBIICHUS €€
MIPOBOJIOB HA BEJTUYMHY MTOTEPH HAMPSIKEHHUS.

[Topsiok BBINONHEHUS PAOOTHI.

1. O3nakoMHTCS CO CXEMOH OJJIEKTPUYECKOW LIeMHu, 3alucaTh TEXHUYECKHUE JaHHbIC
puOOpPOB.

2. H3MeHss CONpOTHBIICHHE peocTara MOJYyYWUTh 3HAaYeHUs Toka s kKakmou JIOIIL. [lns
9TUX 3HAYEHUI M3MEpUTh HaNpsHKEHHE B Hadalle M KOHLE JIMHUU. JlaHHbBIE 3aMepoB
3amnucarh B TaOIUILy.

3. OmpenenuTs MOTEPIO HANPSDKEHUS, 110 paCUETHBIM (hopMyIIam.

4. BpluumcnuTh A0S KOKAOH Harpy3Kd CONPOTUBICHWE JUHHWM, MOIIHOCTh IIOTEpH,
YIIENBbHYIO IPOBOJAUMOCTD U KIIJI JIMHUH.

5. Pe3ynbTaThl U3MEpPEHUI U pacueTOB 3aMUCaTh B TA0JIHUILY.

6. Ilo cpenne-apudmeTHUeCKHM 3HAUCHUSM ONPEAEeTUTh MaTepual npooaos JIDII.

Otuer 1o paboTe T0JIKEH COAEepPKaTh:
a) HauMEHOBaHWe PabOTHI | 11EeJIb PaOOTHI;
0) cxeMbl SKCIIEPUMEHTOB;
B) TaOJIUIIBI IOJYYCHHBIX SKCIIEPUMEHTAIBHBIX TAHHBIX;
T') pe3yJIbTaThl PACUETOB;
1) BBIBOJIBI TI0 padoTe.
KoHTposbHBIE BOIPOCH:

1. Yro Ha3zwiBatOT notepe HanpspkeHusi? OT 4yero oHa 3aBUCUT?

2. Hanummre dopmyny uisi omnpeneneHUs HEOOXOAMMOIO CEYeHHsI MPOBOAA CETH MpHU
3a/IaHHOU MOTEPE HAMPSIKEHUS.

3. Ot yero 3aBUCUT MOIITHOCTh MOTEPH B IPOBOAAX?

4. Ot 4ero 3aBUCHT KIIJ] JIEKTPUUECKON CeTh?

JlaGopaTtopnasi paGora Ne2 . Ilogbop »IEMEHTOB SJIEKTPUUYECKUX
LETEN, UCCIEIOBAHUE BJICKTPUUECKHUX IENEH MpU MOCIEA0BATEIHLHOM,
napasuieIbHOM U CMEIIaHHOM COE€IMHEHUM PEe3UCTOPOB (2 Jaca).

Llenb paGoOTHI:
[Topsiiok BeIONHEHHS pabOTHI.

1. O3HakoMHTCS CO CXEMOW JJIEKTPHUUECKOW IeMH, 3amnucaTh TEXHUYECKHUE JaHHBIE
puOOpOB.

2. V3MeHsis cCONMpOTHBIIEHHE peocTara MOJIY4YHUTh 3HA4YeHus Toka i Kaxaou JIOIIL. Jlns
JTUX 3HAYCHUN W3MEPUTh HAIpPsDKCHUE B Hadalle U KOHLE JIMHUMU. J[aHHBIE 3aMepoB
3amucaTh B TaOJIHILY.

3. OmpenenuTs MOTEPIO HAMPSDKEHUS, IO PACUETHBIM (hopMyIIaMm.

4. BpluuCnIUTh Ui KaXIOW HArpy3kd CONPOTHUBIEHUE JIMHUM, MOIIHOCTh IOTEPb,
YAEIBbHYIO IPOBOJAUMOCTb U KIIJ| JINHUH.



5. Pe3ynbpTaThl H3MEpPEHUI U pacueTOB 3aMKcaTh B TaOJIHUILY.
6. Ilo cpenne-apudMeTHuecKUM 3HAUECHUSAM ONPEAETUTh MaTepral nposoos JIDIIL.
Otuer no paboTe TOJKEH COAepPKAaTh:
a) HAUMEHOBaHME PA0OTHI U 1IEJIb PabOTHI;
0) cXeMBbI SKCIIEPUMEHTOB;
B) TaOJIUIIBI OJTYYEHHBIX SKCIIEPUMEHTATBHBIX JaHHBIX;
T') pe3yJbTaThl PacyeTOB;
1) BBIBOJIBI 11O padoTe.

JlabopatopHbie padoTbl Ne3. M3MepeHre napaMeTpoB MHAYKTUBHO CBS3aHHBIX
KaTyIlIeK, MPOBEPKa JEKTPUUECKUX SJIEMEHTOB aBTOMOOMIIA (29aca).

[lenp paboTHI:  3KCHEPUMEHTAIBHO MCCIEN0BATh SBJICHUS 3JEKTPOMAarHUTHOM MHIYKIUH U
CaMOMHYKIIMH, AaTh THCbMEHHOE O0BACHEHHE PE3YIIbTATOB MIPOBEICHHBIX OIBITOB.

[Topsimox BbITIOJIHEHUSI PAOOTHI.
1. Usyuutb TeMy «DIEKTpOMarHUTHas WHIYKLUMS», COJAEp’KaHUE JaHHOM j1abopaTopHOM
paboThl U OBITH TOTOBBIM OTBETUTH HAa BCE KOHTPOJIbHBIE BOMPOCHI K HEH.
2. HW3yunTh TeXHHYECKHE JaHHBIC JTA0OPATOPHOTO 000PYI0BAHNS, 3AIHCATh UX B OTYET.
CobOpate cxemy mnaboparopHoii paboTel. Jlns obecrieueHUss HauOONBIIEH MArHUTHON CBSI3U
YCTaHOBUTE KaTymKyl Ha KaTymky 2.

3. Bxmounte uctounuk nutanus (20 B).

4. Pa3oMKHMTE LeNb KaTyUIKd WHAYKTUBHOCTH 2 TyMOJepoM. 3amMIIUTe B KAaKyl0 CTOPOHY
HIPOUCXOIUT OTOPOC CTPEIKU BOJIBTMETPA B MOMEHT Pa3MbIKaHUS.

5. CHoBa 3aMKHHUTE LeNb KaTYIIKd MHAYKTUBHOCTU 2. 3alMILUTE B KAKyl0 CTOPOHY OTKJIOHSAETCS
CTpeJIKa BOJIBTMETPA IIPU 3aMBIKAHNH .

6. JlocTaroyHO OBICTPHIM JIBM)KEHUEM MOAHMMUTE CEPIEYHUK KaTyIIKH], 3aTeM OIyCTHUTE ero.
3anuuuTe, B KaKyl CTOPOHY IMPOUCXOAUT OTOPOC CTPENKHM MNpU MOAHMMAHUU M OIYCKaHUHU
CepJeYHHUKA.

7. OTKII0YUTH HCTOYHUK U CAcIaTb BBIBOA O HpOI[CJ'IElHHOfI pa60Te.

8. Order no paboTe TOHKEH COJEePIKATH!
a) HalMEHOBaHUE pabOTHI U 11e1b padoThI;
0) cXeMbl SKCIIEPUMEHTOB;
B) TaOJIMIIBI NOJTYYEHHBIX 3KCIIEPUMEHTAJIBHBIX TAaHHBIX;
T') pe3yJbTaThl PACYETOB;
1) BBIBOJIBI 11O padoTe.
9. KoHTposbHBIE BONIPOCHI:

1. B uem 3akitovaercs SIBJEHHME JIEKTPOMArHUTHOM MHAYKUMHU? B Kakux ciydasx 3TO sBIIEHUE
UMeeT MecTo?

2. Ot yero 3aBucut /IC nnaykiuu? ChopMmynupyiTe 3aK0H 3JIEKTPOMArHUTHOW HHAYKIH?

3. Ilouemy OJIC wuHAyKIMH, HaBoAUMAs B KATyIIKe HMHIYKTUBHOCTU C (eppOMarHUTHBIM
CEpJECYHUKOM IPONOPLHUOHAIBHA YUCIIy BUTKOB KaTyIIKH? MOXHO JM TO )€ CaMO€ CKa3aTb O
KaTylIKe MHIYKTUBHOCTHU 0€3 cep/ieuHuKa?

JlaGopatopnas  pabdora Ne 4. Ucnoweitanue — ogHO(da3HOrO
TpanchopmaTopa (24aca).



Lens padoTsr: [IpoBecTr ucnbITanus TpaHchopMaTopa Mo Harpy3Kou.
[Topsinok BeIMONHEHUS PAaOOTHI.

1. O3HaKOMHTCS CO CXEMOH IMEKTPUIECKON IIeTIH, 3aIUCaTh TEXHUUECKHIE JaHHbIE TPUOOPOB.

2. 3anmcaTh MACIOPTHHIEC JaHHBIE UCTIBITHIBAEMOT0 TpaHC(HOPMATOPA.

3. Ilpomssectu ombIT paboThl TpaHchopmaropa Mo Harpy3koi. JlaHHbIE 3aMepOB 3alUCaTh B
Ta0HILy.

4. Ompenenuth K03 (HUIUEHTH MOITHOCTH, KOA(QPHUIUEHT HArpy3KH, KA TpaHchopMmaropa 1o
pacyeTHbIM (hopMyIIaMm.

5. Tlo pmaHHBIM TAOMWIBI TOCTPOHUTH TpaduK 3aBUCUMOCTH Kmja TpaHchopmaropa oOT
Ko ureHTa 3arpy3Ku.

Otuer 1o paboTe T0JIKEH COAEPKATh:
a) HauMeHOBaHWe PabOTHI U 11EJTb PAaOOTHI;
0) cxeMbl IKCIIEPUMEHTOB;
B) TaOJIUIbI IOJTYYEHHBIX 3KCIIEPUMEHTAIBHBIX TAHHbIX;
T') pe3yJIbTaThl PACUETOB;
1) BBIBOJIBI TI0 padoTe.
KoHTpoJIbHBIE BOIIPOCHL:

1. Yro Ha3wpIBacTCS HOMHHAIBLHON MOIIIHOCTBIO TpaHchopMaTopa?

2. Tloyemy MarHMTHBIH TIOTOK B CEpJCYHHKE TMPAKTHUECKH OCTACTCS HEU3MEHHBIM IPHU
nr00oi Harpyske Tpanchopmaropa?

3. Hamummure dhopmyny [utst onpenenenus kna tpanchopmaropa. [Ipu kakom yclioBHH KIIf
JOCTUTaeT MakcuMyma?

4. ]l KakuXx IeJiei CHUMAETCsl BHEUIHSS XapaKTepUCTHKa TpaHchopmaTropa’?

5. Tloyemy npu yBeIMYSHUH HATPY3KH YMEHBIIIACTCS BTOPUYHOE HAIIPsDKEHUE?

JlaGopatopnass pabora Ned. HccnenoBanue —9JNEKTPHYECKOH — I€NH
IIEPEMEHHOT0 TOKA MPH  [OCIEI0BATEIHHOM COCIMHEHHH AaKTHBHOTO U

PEAKTUBHOI'O CONMPOTHBIIEHHUH (KaTyIIKa CO CTAIbHBIM cepAeYHrKoM) (24aca).
LEJIb PABOTbI: U3yunTh XapakTep sBIE€HUH, IPOUCXOIAIIMX B LIEMH IEPEMEHHOI0 TOKa C

MOoCJICA0OBATCIIbBHBIM COCAUHCHUEM aKTUBHOI'O COIMMPOTUBJICHUA U UHAYKTHBHOCTHU.

[HOPAAOK BBITTIOJHEHUA PABOTBI. 1. O3HakOMHUTCS CO CXEMOii, 000pyI0BaHUEM,
3amucaB WX TeXHUUecKue nanubie. 2. CoOpaTh cxeMmy, Moka3arh €€ MpenoaaBaTelio.

3. YcranoButs Hanpspkenrne U=100B u nmoaep:kuBath €ro 10 KOHIIA OIBITA.

4. 3MeHss TI0JI0KESHUE CCpACYHHUKA B KATYIIKEC, ITPOU3BECTU 3aMECPbI JJI1 5-6 CJIy41acB. I[aHHBIe
H3MepeHHI>i 3aHCCTHU B Ta6J'II/II_[y.

5. Ilpu pacuerax ucnonb3oBath Gpopmyinsr: P=Ul'cosp, Z=U/lx , Rc=P/ Ik2 , Xk=\/Zk2-
szLk:Xk/314 , Q:|k2*xk , S:U*|k

6. [To naHHBIM TaOIHIIBI B OOIIEH CHCTEME KOOPAMHAT MOCTPOUTH B Macmtade rpaduku: 1=F(Xy),
P=f(Xx), Q=f(Xx), S=f(Xk), cosp=Ff(Xy).

7. 17151 OTHOTO U3 3aMEPOB ITOCTPOUTH TPEYTOJIBHUKH HAIIPSKEHUSI, COIIPOTUBIICHUS U
MOILHOCTH.



Cooeporcanue omuema

OtueT 1o paboTe JOIKEH COePIKATh:

a) HAUMEHOBaHME PA0OTHI U 1IETIb pabOTHI;

0) cXeMBbI SKCIIEPUMEHTOB;

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

1) BBIBOJIBI IO paboTe.

JlaGopaTopHast padoora Ne 6. MHccinemoBaHume 5SIEKTPUYECKON —IeNU
NEPEMCHHOI'O TOKa IIpU IapalJICJIbHOM COCAMHCHHKW AKTHUBHOI'O M PCAKTHMBHOIO
COIIPOTHUBIICHUI (KaTyIlKa CO CTalbHBIM cepaeunrkoM) (24aca).

LEJIb PABOTBI: M3yunTh XapakTep ABICHHUM, NPOUCXOIAIIMX B LIEMH IEPEMEHHOTO TOKA MPHU
napajuieIbHOM COeIMHEHUU MHAYKTUBHOCTH U EMKOCTH U MOJIyY€HUE PE30HAHCA TOKOB.

I[TOPAAOK BBIITIOJIHEHU A PABOTBI.
1. O3HaKOMHUTCS CO CXEMOM, 000pyI0BaHUEM, 3aIIMCAB UX TEXHUUECKUE JJAaHHBIE.
2. CoOpatb cxeMy U IMOKa3aTh €€ Mpero1aBaTelIio.

3. YcranoBuTh HanpspkeHue aBrorpancopmaropa U=100B u mogmepxuBarh ero 10 KOHIA
OTIbITa HEU3MEHHBIM.

5. ITo manubiM Tabmuiel 1 mocTpouTs B 001Iei cucteme koopaunar rpaduxu: 1=f(C), P=f(C),

Q=f(C), S=f(C), cosp=f(C).

6. YCTaHOBUTB EMKOCTb KOHJIeHcaTopa 58 MK® 1 IU1aBHO BBOAS JKEJIE3HBIN CEPICYHUK B
KaTyILKY 3allicaTh MOKa3aHUs MpUOOPOB B TaOJINILy 2 TIPU CIEIYIOIIUX COOTHOLIEHUSIX TOKOB:

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

7. Ilpu BBIYMCICHUSAX UCIIOIB30BaTh popMynbl: S=U*I, Q=\S%-P?, cos@=P/S, la=I1*cose,
I =VIK*-1a?, cosqi=lal Ik, X =U/l., L=X/314.

8. s tpex cayuaes Ik>Ic, Ik=Ic (pe3onanc Tokos), IK<IC mocTpouts B MaciiTabe BEKTOPHBIE
JarpaMMmBbl.

Cooeporcanue omuema

Otuer no paboTe T0JIKEH COAEepPKaTh:

a) HaUMEHOBaHMEe Pa0OTHI U 11EIb paboThI;

0) cxeMbl SKCIIEPUMEHTOB;

B) TaOJIUIIBI OJYYEHHBIX 3KCIIEPUMEHTAIBHBIX TAHHBIX;
T') pe3yJbTaThl PaCYeTOB;

1) BBIBOJIBI TIO paboTe.

JlaGopatopnas paGora Ne 7. UccrnemoBanue  TpexdazHoi
AIEKTPUYECKOM 1€MW CUHYCOMJAJIBHOIO TOKa IMPU COEIUHEHUHU
MIPUEMHHUKOB YHEPTUH B 3BE31Y.



Ilene paGotel: HMccnemoBaTh Tpex@aszHylO 3JIEKTPUUYECKYIO LENb MEPEMEHHOIO0 TOKa IpHU
COCIMHEHUH HArpy3Kd Mo cxeme 3Be3na. Hayuurtbes ompenensats (asHble M JTMHEHHbIE TOKH U
HaNpsDKCHUST Kaxa0i (as3bl, BBIYHCIATH MOIIHOCTU TpexdasHoi nenu. HayduuTbcs cTpouTh
BEKTOpHBIE IMarpaMMbl Tpex(a3HbIX IeTeH.

[TocnenoBaTenbHOCTh BBIMOIHEHHS pAOOTHI:

1. 3anwucarb B OTYET HOMUHAIbHBIE BEIMUUHBI, CUCTEMBI, KJIaCChl TOYHOCTH MPUOOPOB U
COIIPOTHUBIICHUH, NCTIOIb3YEMBIX ITPH BHITOJIHEHUH PaOOTHI.

2. CoOpatb cxeMy U IIOKa3aTh €€ MPero aBaTelio.

3. YcTaHOBUTH paBHOMEPHYIO Harpy3Ky (JamMIoBBIM peocTaToM) Beex (a3 TpexdasHol 1enu u
IIPOBECTH U3MEPEHUS TOKOB U HaNpsyKeHUH. Pe3ynbraTsl H3MepeHuii 3aHeCTH B Ta0IHILy.
BbraucnanTs MOITHOCTH Tpex(a3Hoii Lieru, pe3ynbTaT 3aHeCTH B TaOIHILy.

4. TlocTpouTh BEKTOPHYIO AMAarpaMMy Tpex¢azHoil Lenu npyu paBHOMEpPHOU Harpyske ¢as.

5. YcTaHOBUTH HEPABHOMEPHYIO HArpy3Ky (JIJaMIOBBIM peocTaToM) Beex (a3 Tpexda3zHou 1enu
U TIPOBECTH U3MEPEHHUS TOKOB U HaNpsDKeHUN. Pe3ynbTaThl M3MepeHuil 3aHeCT B TaOIUILY.
BrruucanTs MomHoCTH Tpex(azHoil 1emnu, pe3yabTaT 3aHECTU B TaOIHILY.

6. IlocTpouTh BEKTOPHYIO qUarpaMMy Tpexga3Hoii ey Ipyu HepaBHOMEPHOH Harpy3ke ¢as.

7. TlomHOCTBIO OTKIIIOUXTH HATPY3KY OJHOM (ha3bl Tpex(hazHOM ANEKTPHUECKON HEeTH U
IIPOBECTU U3MEPEHMSI TOKOB U HANIPSKEHUH. Pe3ynbTraThl u3MepeHuii 3aHeCTH B Ta0IUILy.
BrruucanTs MomHoCcTH Tpex(azHoil memnu, pe3yabTaT 3aHECTU B TaOJIHILY.

8. TlocTpouTh BEKTOPHYIO IUarpaMMy Tpex(azHoi Lenu Npy OTKIIOUEHHOM HAarpy3Ke OJIHOM
¢dazbl.

9. MonuenupoBaTh 0OpbIB Ha TpexdaszHoi auHuu (1 mpoBox). Takxke IpPOBECTH H3MEPEHUS
TOKOB U HallpshKeHU. Pe3ynbraTel n3MepeHuit 3aHecTH B Ta0uIly. BRIYUCIUTE MOIIHOCTH
TpexdazHOU IenH, pe3yabTaT 3aHECTH B TaOJIHILY.

10. ITocTpouTh BEKTOPHYIO AHAarpaMMy Tpex(a3HO# menu mpu 0OpeIBE OJHOTO MPOBOJA.

Hanucats BBIBOA 0O MpoieaHHOM paboTe.
Cooeporcanue omuema
Otuer no paboTe TOKEH COAEPKATh:
a) HauMeHOBaHue PabOTHI U 11€TTb PabOTHI;
0) CXeMbI IKCIIEPUMEHTOB;
B) TaOJIMIIBI TOMYYEHHBIX KCIICPUMEHTAIBHBIX JTaHHBIX;
T') pe3yJbTaThl PaCUETOB;
1) BBIBOJIBI TIO paboTe.

Jlabopatopuass paGora Ne8-9. CHsiTue BOJBT-aMIIEPHBIX XapaKTEPUCTHUK
MOJIYITPOBOJTHUKOBOT'O CTA0MIMTPOHA, uoAa(44aca).

Ilens pabotel: MccrnemoBaTh CBOMCTBA MOMYITPOBOJIHUKOBOTO JuUOAa W cTabunutpoHa. CHATH
BOJIBTAMIICPHBIC XApPaKTCPUCTUKHU AHUOOa U CTa6I/IJ'II/ITpOHa. OHpe)IeJ'II/ITI) mapaMeTpbl Auoaa U
CTaOWIMTPOHA.

Xox pabotsl: 1. O3HakoMuTcs ¢ mpubopamMu U 060PYIOBAHUEM.

2. C06paTB CXCMY IJIA CHATUS BOHBTaMHepHOﬁ XapPaKTCPUCTUKHU.



3. BKIIlo4HMTh B CXE€My IOWOJ, CTAaOMJIMTPOH B TPSIMOM HAmNpaBICHUW M, W3MEHsSS 3HAYCHUS
MPSIMOTO HANPSDKEHUs, 3aIUCcaTh IMOKa3aHMsl MPSMOTO TOKa Ha aMriepMmerpe. JlaHHbIe 3aHecTH B
TabuILy.

4. BKIIOYUTL B CXCMYy OHOnH, CTa6I/IJII/ITpOH B O6paTHOM HaIpaBJICHUU W, U3MCHAA 3HAUYCHUA
00paTHOrO HANpPsDKEHUS, 3amucarh IOKa3aHUs OOpaTHOro Toka Ha ammepmerpe. JlaHHbie
3aHECTU B TaOIUILy.

5. Hcnonp3ys naHHbIE TAaONULBI TOCTPOUTH BOJIBTAMIIEPHBIC XapPAKTEPUCTUKU MPSIMOTO M
00paTHOr0 BKJIFOUEHUS AUOAA, CTAOUIIUTPOHA.

6. OnpenenuTsb napameTpsl 110/, CTAOMIUTPOHA.

7. CnenaTh BBIBOJI O MPOJETAHHON paboTe, CPAaBHUB CBOMCTBA TMOJIYIPOBOJIHHUKOBBIX JHOIOB U
CTAOMIJIMTPOHOB.

Cooeporcanue omuema

Otuer no paboTe TOJKEH COAEePKAaTh:

a) HAaMMEHOBaHME PaOOTHI U TENIb PabOTHI;

0) cXeMBbI SKCIIEPUMEHTOB;

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

1) BBIBOJIBI 11O paboTe.

JlaGoparopHas padora Ne 10. Mccinengoanue noaynpoBOJHUKOBBIX
HEYIPaBIISIEMbBIX BBIIPSIMUTENCH CO CTIaXKUBAIOIUMU (PUIBTpaMu, IPOBEPKA
AIIEKTPOHHBIX JIEMEHTOB aBTOMOOMIIS (2 yaca).

I_[eJ'IB pa6OTHZ I/I3y‘lI/ITI> IMPHUHIMUIT JIeUCTBUS OIHOIIOJYIICPUOAHOI'O BBIIIPSAMUTECIIA,
ABYXTIOJYIICPUOJHOTO BBIIIPAMUTEIIA CO CpCI[HGfI TO‘IKOI‘/’I, MOCTOBOTI'O BBIIIPAMUATCIIA.
O3HaKOMHTHCS C MMPUHIUIIOM JEHUCTBUS CTIIAXKUBAIOIITUX (I)I/IJIBTI)OB.

Teopernueckoe 000CHOBaHHE PaOOTHI.

JUis mUTaHus 3JIEKTPOHHBIX YCTPOMCTB TpedyeTcs MOCTOSIHHOE HANPsKEHNUE pa3IMuHON
BennunHbL. Hanbosee pacnpocTpaHeHHBIM HCTOUHUKOM 3JIEKTPOIHEPT U SIBIISETCS
NPOMBIIIJICHHAs CETh EPEMEHHOT0 HampsbkeHust yactotoit 50 I'u. [l mpeobpazoBanus
NIEPEMEHHOT0 HANPSKEHNS B [IOCTOSIHHOE MPUMEHSIOT BBIIPSMUTEIbHBIE YCTPONCTBA.

BHHpHMI/ITeHBHHC YCTPOﬁCTBa, B KOTOPBIX BbIXOAHOC HAIIPAKCHHUE MOXKXHO PCryJInpOBaTh,
HAa3bIBAKOT YIIPABJIISICMBIMU. ynpaBJ’IHCMHe BBIIPAMUTEIIN ITIOCTPOCHBI HA 3JICKTPOHHBIX
HpI/I60an, KOTOPBIMH MOXXHO YIIPABJIATH - TPAH3UCTOPBI, TUPUCTOPLI U JIP.

B nannoit nabopaTopHoii paboTe pacCMOTpEHbI HEeYyIpaBIiieMble BBITPSIMUTEIN Ha
MIOJIYTIPOBOIHUKOBBIX JUOJAX.

Cy11ecTBYIOT CXEMBI OJJHOTIOIYIIEPUOAHOTO, ABYXIIOIYIIEPHOJHOTO CO CPEAHEN TOUKON U
MOCTOBOT'O BBIIPSAMUTEINEH OHO(pa3HOr0 HanpsKkeHus. HemocTaTkoM 3TOM cXxeMbl BBIIPSAMUTENS
ABJISIETCS HEOOXOIMMOCTh UMETh Ha TpaHc(hopMaTope CpeIHUI BHIBOJI HA BTOPUYHON 0OMOTKE.
JlaHHBIE BBIPSMHUTEIH UCTIOIB3YIOTCS /ISl TOJTyYeHUs OOJBIINX TOKOB MIPU MajlOM HaNPsHXKEHUU
Ha Harpy3ke RH.



[Tynbcupytoiee HanpsKEHNE XapakTepu3yroT KodddurrenTom mynbcanuu K. Hanpsokenue Ha
BBIXO/I€ BBIIPSIMUTEIBLHOTO YCTPOMCTBA MOKHO IIPEICTABUTh B BUE CYMMBI IOCTOSIHHOTO U
NepeMEeHHOT0 HanpspkeHuid. CylecTByeT Ba onpeaeneHust KodQPUIHEeHTa MyIbCaluu:
aMILTUTYAHOE U AercTByomee. Ko puuueHToM mynbcaiy no aMIuIuTy/ie Ha3bIBalOT
OTHOLIEHHUE aMIUIMTY/Ibl IEPEMEHHOTO HAIIPSHKEHUS MYJIbCAUU K IOCTOSIHHOMY HAIIPSKEHUIO
Ha BBIXO/I€ BRIIPSAMUTENS. B 3aBUCHMOCTH OT 3J1€MEHTOB CIIIaXKUBarOLIMe (PUIBTPBI ACIATCA Ha
€MKOCTHBIE, UHAYKTUBHBIE, PE3UCTUBHO-EMKOCTHOM, HHIYKTUBHO-€MKOCTHOM. JleicTBre
CTJIAKUBAIONIETO (PMIIBTPA OCHOBAHO HA TOM, YTO 3JIEMEHT, BKJIIOUEHHBIN TIOCIIE0BATEIHLHO C
Harpy3Koi npeacTasisieT O0IbIIOE CONPOTUBICHUE I IEPEMEHHOM COCTaBIISAIOLIEH
IIyJIbCALMU U MaJIO€ CONPOTHUBIICHUE JJIS IIOCTOSIHHOTO TOKA, 3JIEMEHT, BKIIIOYaeMbII
HapajjIeNIbHO ¢ COIPOTUBICHUEM HAarpy3Ku, 00J1aaeT MajbIM COIIPOTUBIICHUEM IS
HEPEMEHHOT0 HaIPSKEHUsI U OOJIbLIOE CONPOTUBIICHHUE AJIS TOCTOSAHHOIO ToKa. [1pn manbix
TOKaX Harpy3ku IPUMEHSIOT EMKOCTHOH (UIIBTP, B TOM Cllydae CKOPOCTb pa3psa EeMKOCTH
HEBEJIMKa U MOCTOSTHHOE HANPsDKEHHE HA HAarpy3Ke OIM3KO0 K aMIUIMTYJHOMY 3HaYEHUIO
NIEPEMEHHOT0 HaNPSKEHUS.

B xadecTBe 35eMeHTa criaxuBaHus GUIbTPA MOTYT IPUMEHSTHCS aKTUBHbBIE 3JIEMEHTHI, HO B
ITOM cily4ae U3MEHEHHE TOKa B HArpy3Ke JOJDKHBI OBITh HE3HAYNUTEIBHBIC, T.€. SJICKTPOHHBIC
(GuUIbTPBI pacCUNTaHbl HA OINPENIETIEHHOE COIIPOTUBIICHUE HaIrPY3KHU.

[Topsimox mpoBeaeHus padboT.
1. Cobupaercst cxema OJJHOMOIYIEPUOAHOTO BEIIPSIMUTENS corliacHo makaty (0e3 nuona VD2)

2. CHATH BHEIIHUE XapaKTCPHUCTUKHU BBLIIIPAMHATCIIA C (1)I/IJ'II>TpOM, T.C. 3aBUCUMOCTDb HAIIPAKCHUS
Ha COIMPOTHUBJIICHUHN HAI'PDY3KU R2 or Toka. HaHHHe 3aHCCTHU B Ta6n1/1uy 1.

3. CHATH BHEUTHIOIO XapaKTEPUCTHKY NIPH N3MCHEHHBIX 3HAYCHUSIX ChEMHBIX 3JIEMCHTOB:
6) R1 =100 Om; C1 = C2 = 50 MxD;

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

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

Jlannble 3aHecTH B Ta0nuity 1.

4. Cobupaercs cxeMa ABYXIOTYIIEPUOTHOTO BRIMPSIMHUTEIS CO CPEIHENH TOUKOM, JIJIst 3TOTO K
cXeMe OJHONOIYIEPUOIHOTO BBIPSAMUTENS Jo0asisercs 1uoa VD2 u npoBoJHUKOM
COEAMHAIOT TOUKy X2 ¢ 61okom nuranus UI1~15B.

5. Ilo nynkTam 2, 3 gaHHON pabOTHI CHUMAIOT BHELIHIOIO XapaKTEPUCTUKY
JBYXTIOJTYIIEPHOTHOTO BRIIPSIMUTENSI CO CPETHEH TOUKOM, JaHHBIE 3aHOCAT B TaONIUILY 2,
aHaJIOTHYHYIO Tabmuiy 1.

6. ITo nanHbIM TabMUIEL 1, 2 TOCTPOUTH rpapUKy BHEIIHUX XaPAKTEPUCTHUK.

7. st KaXA0W BHEIIHEW XapaKTEPUCTUKH PACCUUTATh BHYTPEHHEE CONIPOTHUBIICHUS
BBIIIPSIMUTENEHN NIpH ToKe Harpy3ku [H=10 MA.

8. Caenathb BBIBOJIBI [0 MOTYYEHHBIM PE3YyIbTaTaM.



JlabGopaTopHnasi padora Nell. MccnenoBanue onepalioOHHOTO 3JIEKTPOHHOTO
YCUJIUTEIA, OnpeiesieHne KOdPPHUIIMEeHTa yCUIICHUS H CXEM C €T0

UCTIoNb30BaHueM. MccnenoBanne AByXKacKaJHOTO TPAH3UCTOPHOTO YCHITATEIS
(2yaca).

Llenb pabOThI: U3YYUTH MIPUHLIUIT ICHCTBHS 1 OCHOBHBIE XapaKTEPUCTHKH JBYXKACKaHOTO
YCUJIMTEII HANIPSKEHNUsI HU3KOM 4acTOTHI HAa TPAH3UCTOPAX C PE3UCTUBHO-EMKOCTHOM CBS3BIO.
N3yuuTh paboTy IBYXTaKTHOT'O YCHIJIMTEIIS MOUTHOCTH HA OCHOBE 2 SMUTTEPHBIX IIOBTOPHUTEICH
C IBYXIIOJISIPHBIM MTUTAHWEM Ha OUIIOJIIPHBIX TPAH3UCTOPAX.

Kpartkue TeopeTndyeckue cBeIeHUS

Ycunurens 3T0 ycTpoHCTBO, Ipeodpa3yroliee CUrHal Majaoi MOIIIHOCTH B CUTHAIN OOJIbIICH
MOIIIHOCTH 3a CUET HYHEPTUH UCTOYHMKA UTaHuA. [IpocTelmmm ycunuTenem sBiasercs
YCUJIMTENbHBIN KacKajl, COAepKaIUN yCUIUTENIbHbIN 371eMEeHT (OUIONISIPHBIH, IT0JIEBOI
TPaH3UCTOP JINOO ONEPALMOHHBIN YCHUIIUTENb ), TACCUBHBIE AJIEMEHTHI (PE3UCTOPHI U
KOHJIEHCATOPbI) U OCTOSIHHBIM UCTOYHUK MUTaHMSI, KOTOpPbIE 00ECIIEUNBAIOT HYKHBIA PEKUM
paboTsl kackana. [IpuMeHsiemMble Ha IPAKTUKE YCUIIMTENHN SBISIFOTCSA JOCTATOUHO CIOKHBIMU
YCTPOMCTBaMHU, KOTOPBIE COJEpKAT B ce0e psijl yCUIUTENbHBIX KACKaJ0B, 00€CIIeUNBAIOIINX HE
TOJIbKO YCUJICHHE BXOJHOTO CUI'HAJIA, HO U COIJIACOBAaHUE C MICTOYHUKOM U IOTpeOHUTEIEM
CUTHaJsa. Y CHJIMTENbHBIA KacKaj 3TO MUHUMAJIbHbIN (yHKIIMOHAIBHBINA OJI0K, 00ecneunBaroui
ycusenne curHana. OOBIYHO B €0 COCTaB BXOMAAT OJMH WM HECKOJIBKO YCHIUTEIbHBIX
AJIEMEHTOB (3JIEKTPOHHBINA TPUOOp, 00ECIIEUNBAIOIINI YCUIIEHUE CUTHAJIA — TPAH3UCTOp WK
AIIEKTPOHHAsSI JlJaMIla), IeNu 00paTHOM CBsI3H, 3JIEMEHTHI 00ECIIEUNBAIOIINE PEXKUM 110
IIOCTOSIHHOMY TOKY, Y T.J.

[Topsinox BeIMONHEHUS PaOOTHI

O3HAaKOMHUTHCS C TA0OPATOPHBIM CTEH/IOM, T€HEPATOPOM CHHYCOUIATBHBIX KOJEOAHUIH,
ocrutorpadom.

C06paTB CXCMY HUCCIICAOBAHUA YCUIIUTCIIA HA TPAH3UCTOPAX IIPOACIATH OIBITHI PE3YJIbTAThI
3alnunucaTtb B Ta6n1/1uy.

OmnsiT 1.0npenenuts K03hGULIUEHT yCUIIeHUs M0 HANPSHKEHUIO TPAaH3UCTOPHOTO YCUIIUTEINS B
PEKHUME XOJIOCTOr0 XO0/a.

Omnpit 2.CHATHE aMIITUTYAHO-9YaCTOTHONW XapaKTEPUCTUKHU YCUIIUTEIIS.
OmneiT 3. 3yueHne aMIIMTYTHBIX XapaKTEpUCTUK ITEPBOrO KaCKala yCHIIUTEIIS.

OmnpiT 4. UccnenoBats GopMy BBIXOJIHOTO CUTHAIA YCHIJIMTEIS B 3aBUCUMOCTU OT BETMYMHBI
BXOJHOT'O CHUTHAJIA.

BbIkitounTh cTeH ] v mpruOopshI.

OTBeTuTh Ha KOHTPOJIbHBIC BOIIPOCHL.



Kaxkue snemMeHThI 00pa3yroT yCUIIUTEIbHBIN Kackan?

C Kako# 1EeIbI0 NPUMEHSIOTCS MHOTOKACKAaHbIE YCUIIUTENH?
Yro Ttakoe ko puimeHT ycuneHus?

UTo Takoe aMIUTUTY/IHASI XapaKTEPUCTUKA YCUITUTEIS?

Uto Takoe aMIUTUTY/AHO-4YaCTOTHASI XapaKTepUCTUKA?

Yemy paBeH K0d(G(HULIHUEHT YCUICHUS MHOTOKACKaTHOTO YCHIIUTENS?

Omnpenenenue p-n nepexoja, BoJbTaMIepHasi XapaKTepPUCTHUKA P-N Mepexoa.

OmnpeneneHue OUMONAPHOTO TPAH3UCTOPA.
CxeMbl BKJIIOUEHHUS TPAH3UCTOPA.

[TpumeHeHne TPaH3UCTOPOB. DIIEKTPUUECKHE CXEMBI, UCTIONB3YIOIINE OUIOIISIPHEIE
TPaH3HUCTOPBHI.

[Tpunun pabots! Tpansucropa. Monens J6epca-Moina.

AHalm3 CTaTUYECKUX XapaKTEPUCTHK TPAH3UCTOpa B cXeMe ¢ 001eit 0a3oii.

AHanM3 CTaTHYeCKUX XapaKTEPUCTUK TPAH3UCTOPA B CXEME C OOIIMM IMHTTEPOM.
HasoBuTe 0cHOBHBIE TapaMeTphl TPAH3UCTOPA, X ONpeesIeHHE U (PU3NIECKHIA CMBICIL.
Pexxumbl paboTHI TpaH3HCTOPA.

Pacnipenenenne noTeHIMANOB Ha KOHTAKTaX TPAH3UCTOPA IS Pa3IUMYHBIX PEKUMOB PaOOTHI B
cxeMme ¢ O0IIUM AIMUTTEPOM.

®du3nyecKuil CMBICI U METOIbl BEIUYHCICHUS h-r[apaMeTpOB 6I/IHOJ'I$IpHOFO TPAaH3UCTOPA.

JlaGoparopHasi padora Nel3. VcnbeiTanre MHIYKIIMOHHOTO CYETYMKA
ANEKTPUYECKOM dHEepruu (2vaca).

L{enb paGOTHI: U3YYUTH YCTPOUCTBO U MPUHIMIIBI pA0OTHI CUETUMKA 3IJIEKTPUUECKOM SIHEPIUH.
X0 BBIOJHEHUS pabOTHI:

1. Bpomnas 4acth. YdeOHOEe 000py/IOBaHHME B  ammapaTypHOM J1abopaTOpHH JOHKHO
OBITH OCHALIIEHO ~ COBPEMEHHBIMH KOHTPOJIbHO-U3MEPHUTENbHBIMU  NMPUOOpaMH U pudopaMu
JUCTAHIIUOHHOI'O ynpaBneHm{. HaJ'II/I'-H/Ie p33H006p33HI)IX KOHTpOHBHO-HSMepI/ITeHBHBIX
nprOOPOB O3BOJIUT HE TOJIHKO MPOBOJUTH UCTIBITAHUE OTACIBHBIX almapaTypHBIX YCTAHOBOK,
HO M 3aCTaBHUT CTYJEHTOB MPAKTHUYECKH OCBOUTH UX padoTy. Pa3BuTHE y CTYJIEHTOB HaBHIKOB
CaMOCTOSITENILHOTO KPUTHYECKOTO TOJXOJa K PEUICHUI0 TEXHUYECKUX BOMPOCOB JIOJKHO
SBIIATHCS OJHOW M3 OCHOBHBIX 33724 TJaOOPaTOPHH MPOIIECCOB U ammaparoB. [loaTomy cryaeHt
HE JIeTIaeT HU OJIHOM pabOThI MPOCTO JJIT HABHIKOB Be3ze, JaKe B camMoil HEOOIBIIONW padoTe,
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CTYJIEHTY HEO0OXOJAMMO KPUTHYECKH MOIXOAUTh K PEHICHUIO MOCTaBICHHBIX TEXHUYECKUX
3alaq U NpruydaTbCd TCXHUYCCKH MBICIIMTD, BCCTJd HHTCPCCYACh BOIIPOCAMU KAaK U MMOUCMY ITo
ATOW K€ TPHUYUHE MPAKTUYECKUM pPaboTaM MPEANMIECTBYET CaMOCTOSATEIHLHOE O3HAKOMIICHHE
C anmaparypoil YCTaHOBKH M 3aJa4ueil padoThl.

Knaccugukaius KOHTPOIbHO-U3MEPUTENBHBIX TPUOOPOB OCYIIECTBISIETCS 110 PsiTy OCHOBHBIX
IIPU3HAKOB, B KAYECTBE KOTOPBIX MOT'YT BBICTYIIAaTh

e PO OmpeAesieMOl BETUYNHBI,

e crnoco0 mosydeHus: HHGOPMAIIHH,
e METPOJIOTHYECKOE HAa3HAUYEHUE,

e  PAaCIOJIOKECHHE.

B cooTBercTBUU C Takol KiaccupUKalueil KOHTPOIbHO-U3MEPUTEIbHBIX TPHOOPOB IO
OIpeAeIAEMbIM BEIMYMHAM Pa3INyaloT yCTPOMCTBA, IO3BOJISIOIINE UCCIIE0BATh JaBICHMS,
TEMIEPATyphl, COCTOSIHUE, COCTaB, KOJMYECTBO U PACXO]], YPOBEHb PA3JIMYHBIX BEIIECTB.

B 3aBucumMocTH ot TOr0, KaK IoJiy4acTcs I/IH(I)OpMaI_II/IH, BBIACIAIOT YCTpOﬁCTBa

e TOKa3bIBAIOIINE,
e  pErucCTpHUpYIOIINE,
e  perylMpyloue,

e  CHUTHAIM3HUPYIOIINE,
e CYMMHDYIOIIHE,

e  KOMITApUPYIOUIHE.

Tak, perymupyloniye mnpuOOpsl CHA0XKAIOTCS YCTPOMCTBaMH, IO3BOJSIONIMME PEryIHpOBaTh
U3y4aeMyl0 BEIMYMHY 10 3HadeHusM. Kiaccuduranus KOHTPOIBHO-U3MEPUTENBHBIX MPUOOPOB
OTpefeNisieT CUTHAIM3UPYIOIINE YCTPOMCTBA, KaK MPUOOPHI, OCHAIlaeMble CHE000pyI0BaHUEM
JUIs TIOJIaYd TIPYU HAPYIICHWHM 3aJaHHBIX MapaMeTPOB CBETOBOM M 3BYKOBOW CHUTHAJIU3AIIMH.
CyMMUpYIOIIUMH Ha3bIBAlOT TPHUOOPHI, TMOKA3bIBAIONIMNE CYMMapHOE 3HAa4YeHHE HCCIeqyeMOil
BEJTMYMHBI 32 BCE BPEMsI U3MEPEHUN (B TAKUX YCTPONCTBAX CYETUUKHU BCTPOCHBI C MOKA3BIBAIOIIUM
npruOOpPOM HJIM CaMOIMCLEM B OJJUH KOPITYC U UMEIOT OOIIYIO0 CUCTEMY UCCIIEJOBAHUM).

2. I/I3y‘{I/ITI> YCTPOﬁCTBO CUHCTUHUKOB BHCKTpI/I‘{eCKOI\/’I OHEPIUr PpPa3JIMYHBIX THIIOB. 3apI/ICOBaTB
CXEMATUYHO OCHOBHBIC KOHCTPYKTHUBHBIC 3JICMCHTHLI B OTYCT.

3. IlpousBecTr HCIBITAaHUS WHAYKIIMOHHOTO CUETYMKA DJIEKTPUYECKON SHEPTHU TOJ Harpy3Koi.
JlaHHble M3MepeHMid 3amucaTh B TAOMUIy OTYEeTa. 3aTeM MPOU3BECTH DSl PacyeToB MapaMeTpoB
CYETUYHKA, ONPEICIIUTH IIOIrPEIIHOCTL CYETUHKA.

4. Hanucatb BbIBOA O nponenaHHoﬁ pa60Te, CpaBHHUB PpE3yJIbTaT 3aMCpPOB U IOJTYYCHHYIO
MOTrpeIIHOCTD CYCTHUUKA C IMTACIIOPTHBIMU JTaAHHBIMH.

5. Otuet mo paboTe JOKEH CONePKaTh:
a) HalMEHOBaHUE pPabOTHI U 11eb PadoThI;
0) TeXHUYECKHUE JTaHHbIEe 000PYIOBaHMUS;
B) 2JIEKTpUYECKas cxeMa JJabopaTopHON pabOThI;
0) pe3ynbTaThl U3MEPEHUH U BHIYUCIICHU;
T') BEIBOJIBI 110 padoTe.
6. KOoHTpOJIbHBIE BOIIPOCHI:

1) Ha3znaueHne KOHTPOJIbHO-PETYIUPYIOMIUX PUOOPOB U anmnapaToB?
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2) Knmaccudukamuss KOHTpOIBHO-PETyIUPYIOIIMX MTPUOOPOB U anmapaToB?

3) [IpuHuMIEl pabOTHI HMHAYKIIMOHHBIX U JIEKTPOHHBIX CUETYUKOB.

JlaGopaTopHnasi padoraNel4. 3mepenue conpoTusieHui (2 gaca).
Ilens paGotbl: HayuuTbcsi U3MEpATh CONPOTHBIEHHUS M ONPENEIATh IMOIPELIHOCTU

COIIPOTHUBJICHUIA.
[TocnenoBaTenbHOCTh BHITIOTHEHHS PAOOTHI:

1. 3anucark B OTUET HOMUHAJIBHBIE BEJINYMHBI, CUCTEMBI, KJIACChl TOYHOCTH NIPUOOPOB U
COIIPOTHUBIICHUH, NCTIOIb3YEMBIX ITPH BHITOJIHEHUH PaOOTHI.

2. O3HaKOMUTBHCS C MHCTPYKIUEH MOIb30BAHUS OMMETPOM.

3. HpOI/I3BeCTI/I HU3MCPCHUC COHpOTHBHeHHﬁ, YKa3aHHBIX B Ta6m/1ue lu OIpCACINUTDb
IMPUBCACHHLIC ITOTPCITHOCTH. I[aHHBIe 3aMCpPOB U IMOACYCTOB 3aIIMCaTh B Ta6J'II/ILIy 1.

4. CoOpatb cxemy BKIIOUEHHS MPUOOPOB U onpeaenuTs conpotuBieHne Ru=30 Om metogom
aMIiepMeTpa 1 BOJbTMETpPA IPU IOCTOSSHHOM TOKe HamnpsbkeHuem 24 B. Onpeaenutsb
MpUBEICHHbIE U A0COTIOTHBIE IOTPELTHOCTH U3MEPEHHs], 3amucaB B Tadbnuity 2. Cxemy
BKJIFOYEHUS TPHOOPOB 3apUCOBATh B OTUET.

5. Yka3zaHus K BBIIOJHEHHIO paboThl: [Ipu moacyerax uCmonbp30Barh ciaeayromnme Gopmysbl:
[TpuBenennas norpemHocts u3mepenuit: y=(Ru-Ruzm)/Rua*100%.

AoOcomoTHas morpemrHocTh: AR= Ru-Ruswm, rue

Ru - HOMUHanbHOE (MacOPTHOE) 3HAYEHUE CONTPOTUBIICHMUS;

Ru3M — n3MepeHHoe WM BEIYUCIEHHOE 3HAU€HHE COMTPOTUBIICHUS.
KOHTPOJIBHBIE BOITPOCHI:

1. Kakue BUbI IOIPENIHOCTEN BBl 3HaeTE?

2. HazoBuTe OCHOBHBIE METO/IbI U3MEPEHUN CONPOTUBICHUI?

3. Ha kakue aBe TpyMITBI TOIPa3AeIsIFOTCS OMMETphI? JlaliTe MX XapaKTepHCTHKY.
Cooeporcanue omuema

Otuert o paboTe JOIKEH COAEPKATh:

a) HauMeHOBaHue PabOTHI U 11€TTb PaOOTHI;

0) cXeMBbI HKCIIEpUMEHTOB;

B) TaOJIUIIBI IOJTYYEHHBIX SKCIIEPUMEHTABHBIX TAHHBIX;

T') pe3yJIbTaThl PaCUeTOB;
1) BBIBOJIBI TIO paboTe.

Jlabopatopnass paGora NelS. HcciemoBanusi Tpex¢da3HOro AaCHMHXPOHHOIO
JIBUTATEJIs MOJT HArpy3KOou. DIEKTPONPUBO/I ACUHXPOHHOIO JIBUraress (2 yaca).



[lenbp paboTel: M3yuynTh 3aBUCMMOCTH CKOPOCTH BpAIlEHUS, MOTPEOIIEMOro TOKa, MOJIE3HOTO
MOMEHTa, K, KOd(h(dUIIMEHTa MOIIHOCTH U CKOJIbKEHHUS OT TOJE3HOW MOIIHOCTH Ha Baily
JIBUTATESI.

[Topsiok BeIOTHEHHUS PaOOTHI.

1. O3HakoMHTCS €O CXEMOH SJEKTPHYECKOM IenH, 3amnucath TEXHUYECKHE TaHHBIC
puOOpPOB.

2. 3amnucaTh MacHOPTHBIE JAHHBIE UCCIETYEMOTO JIBUTATEIIS.

3. IlpoumsBectu ombIT paboTHl TpaHcopmaTopa MpPH Pa3OMKHYTOH BTOPUYHON IIETIH.
JlaHHbIe 3aMepOB 3amKcaTh B TAOJIHUILY.

4. TlpousBecTH ONBIT, 3amyCTHUB JBUTatens B pabory. Harpyxaem jaBurareisb
MEXaHWYECKUM TOPMO30M, CHUMAaeM IOKa3aHus MpuOopoB. /laHHbIe 3aMepoB 3amucarh B
Ta0HILy.

5. OmnpenenuTh TOJE3HBIH MOMEHT, KIJ, KOI(QQHUIMEHT MOIIHOCTH U CKOJBXECHHE II0
pacdeTHbIM (hopMyIIam.

6. Ilo momyyeHHBIM NaHHBIM TIOCTPOHUTH pabOYMe XaPAaKTEPUCTHKHU JIBUTATENS B OJHOM
CHCTEME KOOPMHAT.

Otuer no paboTe TOJKEH COAEPKATh:

a) HauMEeHOBaHue PabOTHI U 11T PaOOTHI;

0) cXeMBbI SKCIIEPUMEHTOB;

B) TaOJIMIIBI TOTYYECHHBIX KCIICPUMEHTAIBHBIX JTAHHBIX;
T') pe3yJbTaThl PacUeTOB;

1) BBIBOJIBI TIO paboTe.

JlaGoparopHasi pabora Nel6. VccinengoBanue reneparopa MoCTOSSHHOTO TOKa
napasuieIbHOTO BO30YKAEHHUS B XOJIOCTOM PEKHUME U MOJ1 Harpy3Koi (24aca).

Llens pabGotsl: MccnenoBarh 3aBUCUMOCTD 3/IC T€HEpaTOpa OT TOKA BO30YXKAECHUS MTPU XOJIOCTOM
XO0lle, 3aBUCUMOCTb HANpsIKEHUS TEHeparopa OT TOKa HAarpy3Kd IpU TOCTOSTHHOM
COIIPOTHUBIIEHUM OOMOTKH BO30YXJIEHHUS U 3aBUCUMOCTh TOKa BO30YXKAEHHUS OT TOKAa Harpy3Ku
IpU NOCTOSSHHOM HampsbkeHUH. IIpu CHATHMM XapaKTepUCTHK 4acTOTa BpALIEHHUs IeHepaTopa
JIOJIKHA OCTaBaThCsl HEU3MEHHOU. M3yunTh KOHCTPYKIMIO TeHepaTopa MOCTOSHHOTO TOKA.

XoJ paboTh:

1. 3anucarph AaHHBIE 3aBOJICKOTO LIIUTKa FeHepaTopa.

2. CobOpatb cxemy JJIsl CHSTHS BCEX TPEX XapaKTEPUCTHUK.

3. CHATH XapaKTEPUCTHKH XOJIOCTOTO X0/1a, BHEITHIOKO M PETYIUPOBOYHYIO.

4. 3apucoBaTrh B OTYET CXEMY OIIbITa M MOCTPOUTH IpaduyecKre XapaKTepUCTUKU HA OCHOBaHUU
MOJIyYEHHBIX JaHHBIX.

5. HSy‘II/ITL KOHCTPYKTUBHBIC 3JICMCHTLI MAIlIMHBI IIOCTOSAHHOT'O TOKA.

Cooeporcanue omuema

Otuer mo paboTe TOJKEH COAEePKATh:

a) HauMEeHOBaHWe PabOTHI U 11€JTb PaOOTHI;
0) cXeMBbI HKCIIEpUMEHTOB;



B) TaOJIMIIBI TOMYYEHHBIX KCTIEPUMEHTAIBHBIX JaHHBIX;
T') pe3ybTaThl pACYETOB;
1) BBIBOJIBI 11O pabore.

KoHTpoJIbHBIE BOIIPOCHL:

1. Yem 0OBSACHUTD KPUBOIMHEHHOCTH XapaKTEPUCTHKHU XOJIOCTOrO X0aa?

2. Ha kakoM y4acTKe XapaKTEepUCTHKH XOJOCTOr0 X0/1a HAXOUTCS HapsKEHUE U rouemy?
3. IloueMy ¢ yBeIMUEHHEM HArpy3KH HapsKEHHE Ha FeHepaTope MOHMWKaeTcs?

4. Ha cKoJIbKO TIPOLIEHTOB YBEJIMYMBAETCS TOK BO30YXKICHUS MPU U3MEHEHUU HArpy3KHU OT HYJIS
J10 HOMUHAQJIBHOW U Iouemy?

5. Kak 0003Hauar0Tcst BEIBOIBI OOMOTOK MAIlIUHBI?
6. CrucreMbl BO30YKICHUS MAIIMH TTOCTOSTHHOTO TOKA.

7. HemocTtaTky MallIMH IOCTOSSHHOT'O TOKA C mapajjicJIbHbIM B036Y)KI[CHI/IGM.

JlaGopaTopHnas padora Nel7. MccinenoBanue aBuraTesisi MOCTOSIHHOTO TOKa
(2gaca).

Llens pabotel: M3ydeHne mporeccoB Mycka B XOJ M PEryJIMpPOBaHUE CKOPOCTH JIBUTATEIS.
[Toctpoenue pabounx XapakTEPUCTUK JBUTATEIIS.

[Topsiiok BeIOTHEHUST PAOOTHI:

1. 3anucaTh OCHOBHBIE TEXHUYECKHE JAaHHBIE 000OPYAOBaHUS U TPUOOPOB.

2. Cobpath cxeMmy YCTaHOBKH U MPOU3BECTH MyCK ABuraress. OCTaHOBUTH IBUTATENb.
3. [Ipou3Bectu myck ABUraTess B X0l U U3BMEHUTh HAIPABJICHHUE €T0 BPALLICHHUS:

a) MyTeM U3MEHEHHUS TOKa B 0OMOTKE BO30YKICHHS;

0) myTeM U3MEHEHUsI TOKa B 0OMOTKE SIKOPSI.

4. VI3MeHssl COpOTUBIIEHNE peocTaTa B e BO30YKIEHUS! YOeIUThCS, YTO YacTOTa BpallleHus
JBUTaTenss OOpaTHO MPONOPLMOHAIbHA MAarHUTHOMY IOTOKY, KOTOPBIM YBEJIWYMBAETCS C
POCTOM TOKa BO30OYKICHUS.

5. H3mMepsisi TaXOMETPOM YHUCIO OOOpPOTOB SIKOPSl 3amucarh 4-5 MOKa3aHUW MpU Pa3IUYHBIX
3HAYCHMSIX TOKA BO3OYKICHUS, CBOIS IaHHbBIE B TAOUITy 1.

6. Ilo momydyeHHBIM [aHHBIM TIOCTPOUTH 3aBHUCHMOCTH YacTOTHl BpalleHHUs OT TOKa
BO30YK/ICHHSI.



7. CHATb paboume XapaKTEpPUCTHUKU JABHUraTels, Harpyxas €ro CrIeUUaJbHbIM TOPMO3HBIM
YCTPOHCTBOM.

8. Ilpu BBIYMCIICHUM HEW3BECTHBIX BEIMYHMH WCIOJIB3YHTE pacdyeTHbie (OpMysbl (CM.
WHCTPYKIIMOHHYIO KapTy).

9. B oOmeit cucteme KOOpAUMHAT MOCTPOUTH padouue XapaKTEpUCTUKHU JBUTATENS B
3aBHCHUMOCTH OT MOIITHOCTH.

Cooeporcanue omuema

Otuer no paboTe OJKEH COAePKAaTh:

a) HAUMEHOBaHME PA0OTHI U 1IEIb PabOTHI;

0) cXeMBbI SKCIIEPUMEHTOB;

B) TaOJIUIIBI TOJTYYEHHBIX SKCIIEPUMEHTABHBIX TAaHHBIX;
T') pe3yJbTaThl PacyeTOB;

1) BBIBOJIBI TTO paboTe.

KoHTpoJIbHBIE BOIIPOCHL:

1. Kak u3MeHUTH HallpaBJICHUE BpAILEHUS SKOPsI JBUTATENA?

2. Yro Ha3pIBaeTCS XapaKTEPUCTUKONW XOJIOCTOr0 X0/1a ABUTaTENs?
3. Ilepeunciute crocoObl peryupoBaHusl CKOPOCTH JBUTaTes.
4. Yo Ha3bpIBaeTCs pab0YNMHU XapaKTEPUCTUKAMH JIBUTATEIIS?

5. Kak Oynmer paboraTh ABHWraTenb Npu OOpbIBE B IEM OOMOTKH BO30OYXKACHUS W Maloi
Harpyske?

6. ['1e npuMeHsIOTCSl BUTATENIN MOCTOSTHHOTO TOKa?
IpakTnueckoe 3ansaTue Nel. PacyeT nienu nocTostHHOTO TOKa (29aca).

HCJ'IB pa6OTBIZ HAYYHUTBHCA PACCUHUTHIBATL JJICKTPUYCCKUC LCIH IMOCTOAHHOTO TOKa METOIO0M
CBCPTBIBAHUS CXCM.

3aI[aHI/ICZ IMPOU3BECTU PACUCT 3HeKTqueCKOﬁ OCru IMOCTOAHHOI'O TOKa ( SJICKTpHUYCCKasA
CXEMa LCIHU BbIAACTCA 11O BapUaHTaAM CJ'IO)KHOCTI/I), BBIYHCIINTD 061_1_[66 CONMPOTUBJICHHUC LICIIH,
HAIIPSZKCHUEC TTPUITOKCHHOC K LCIH, CUIIY TOKA B Hepa3BeTBJICHHOI>'I O U CUJIbI TOKa Ha
KaKIOM Y4YACTKC LCIIU, TTOTCPU HAIIPAKCHHUA HaA PA3JIMYHBIX YYaCTKax IICIIH. BapI/IaHTLI
3aJaHuI NpeaAyCMAaTpUuBarOT  PAa3JIMUHBIC  JJICKTPUYCCKUC  LCIIK, PaA3HOC 3HAYCHUC
COHpOTI/IBJ'IeHI/Iﬁ Y4YaCTKOB LCIH U Pa3HbIC 3HAYCHUA JOITOJIHUTCIBEHOTO MMapaMeTpa.

Xon pacuera: 1. HMcnonb3ys pacuetHble (opmyisl 3akoHa Oma u 3akoHOB Kupxroga
orpeesnsieM HEM3BECTHbIE BETUYHUHBI.

2. CHavana BbIUMCIIsieM O0Ilee CONPOTHBIIEHUE LENU MO (GopMylsiaM HOCIEI0BATENBHOTO U
[apajuIeIbHOTO COEAMHEHNS PE3UCTOPOB.

3. Hcmomnb3yem [OTONHUTENBHBIA TapamMeTp (3aJaHHYI BEIHMYMHY CHIJIBI TOKAa WIIH
HaIpsKEHUs ), YTOObI ONPEAETUTh HEM3BECTHbIE BETMYNHBI.

[Ipumeuanue: mnpu 3aTpyAHEHHMM B pacueTax MOXXHO BOCIIOJIb30BAaThCsSl TOMOIIBIO
npenoaaBaress.



OtueT o paboTe JOIKEH COAEPIKATh:

a) HaMMEHOBaHWE PabOTHI U 11eJTb PaOOTHI;
0) pe3yibTaThl pacuyeToB;

B) BBIBOJIBI 10 padoTe.

IIpakTuyeckoe 3ansitue Ne2. Pacuer MmarHuTHOM 1ienu (24aca).

Llenb paboOThI: HAYYUTHCS PACCUNTHIBATh HEPA3BETBICHHBIC MATHUTHBIC IETIH, ONIPEACIISATh
JIMHEHHBIE pa3Mepbl MArHUTHBIX LIEIEH.

Xox paOoTsl:

1. U3yuuTth TEOpETHYECKUI MaTepHal 1o 3ajanHoi Teme. (TeopeTrndeckuii pacuer
MarHuTHOM 1IeTIH).

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

3. Tlo ananoruu ¢ IpUMEpPOM MPOU3BECTH COOCTBEHHBIN pacdyeT HEPa3BETBICHHON
MarHUTHOM IIENH C U3MEHEHHBIMU TTapaMeTpamMu, UCIOJIb3Yys MIPUHIIUI pacyeTa u
dbopMyIbl U3 IpUMepa.

4. Tloka3aTh pe3ynbTaThl MPENOIaBATEINIO.

Otuer no paboTe T0JIKEH COAEPKAaTh:
a) HauMeHOBaHKe paboThI U 1eNIb PabOTHI;

0) pe3yibTaThl pacueTOB;
B) BBIBOJIBI 10 padoTe.

IIpakTnueckas padora Ne 3. Pacuer ogHodaszHoro Tpanchopmartopa

(2uaca).

Llens paboTei: OCBOMTH MPaKTHYECKUI pacyeT oxHo(a3HOro Tpanchopmaropa.

[Topsinok pacuera:

1. ITo 3agaHHO MOIITHOCTH OMpEAETsieM CeUeHUe ceplieuHrnKa TpanchopmaTopa.

2. OnpexensieM 4MCI0 BUTKOB HAa OJJUH BOJIBT pab0OYero HanpsiKeHuUsl.

3. OnpenensieM 4YUCIIO BUTKOB IEPBUYHON OOMOTKH.

4. OnpenensieM YUCIO BUTKOB BTOPUYHON OOMOTKH.

5. Onpenenuth TOKM B 0OMOTKax TpaHchopmaropa.

6. OrmpenenuTes cedeHHE TMPOBOJA NEPBUYHOM M BTOpHUUHOM oOMOTKH. [lnga cyxux
TpaHchopMaTOpPOB IUIOTHOCTh TOKA MPUHUMAIOT B mpefenax 2-3 A/Mm2.

7. Onpenenuth 1uaMeTp 0OMOTOYHOTO MPOBOJA U BBIOPATh MO TaOJIMIE CTAHIAPTHBIX CEYEHUH
MIPOBOJIOB HEOOXOAMMBIE 3HAYECHUS JIJIS TIEPBHYHON OOMOTKH M BTOPUYHON OOMOTKH.

Otuert o paboTe JOIKEH COIEPKaTh:

a) HauMEeHOBaHHe paboThI U 1eNIb PabOThI;

0) pe3ylbTaThl PacueToB,;

B) BBIBOJIbI 10 padoTe.

IIpakTnueckoe 3ansitue Ne4. Pacuer pa3BETBICHHOM WIIH
HEpa3BETBJICHHOM 1IeTH IEPEMEHHOTO ToKa(24aca).

[enb paboTel: Hayuntbes paccunThIBaTh MapamMeTpbl HEPA3BETBIECHHBIX LENel MepeMeHHOT0
TOKQ, CTPOUTH BEKTOPHBIE AHArpaMMBbl.

3amanue. llemb TEpEeMEHHOr0 TOKA COACPKHT PA3JIMYHBIC DJIEMEHTHI  (PE3UCTOPBI,
WHIYKTUBHOCTH, EMKOCTH) BKJIIOUCHHBIC IMOCIICIOBATEeIbHO. JlaHHBIC JJIT CBOETO BapHaHTa
B3ATh B TaOJIHIIE.



Haueptuth cxemy uenu, BKIIOYas TOJBKO TE€ 3JEMEHTH (PE3UCTOPHI, HHIYKTUBHOCTH,
€MKOCTH ), BEIMYMHBI KOTOPBIX 33JIaHbI IS KKJIOTO BapHaHTAa.

Onpenenure ClenyOe BEIUYUHbI, OTHOCAIIMUECS K TAaHHOM 1IEI1, €CJIM OHU HE 3aJlaHbl KaK
JOTIOTHUTEIBHBIA TIapaMeTp B TaONUIlE; MOJTHOE CONMPOTUBICHHE Lenu Z, HampsbkeHue U,
MPHIIOKEHHOE K IeTH, TOK |, akTuBHYIO P, peaktuBHYI0 Q ¥ MOTHYIO S MOIIHOCTH.

Xonx pacuera: 1. Mcnonb3ys pacyeTHbie (GOPMYIIbI ONPEIEISIEM HEU3BECTHBIE BEIMYMHBI.

2. JIns mpoOBEpKH pPacyeTOB CTPOUM BEKTOPHYIO AMarpamMMmy HampsHKeHUl W CpaBHUBaEeM
pe3yJIbTaThI.

Otuer 1o paboTe T0JIKEH COAEPKATh:

a) HauMEHOBaHWe PabOTHI U 11€JIb PaOOTHI;
0) pe3yibTaThl pacuyeToB;

B) BBIBOJIBI IO padoTe.

IpakTnyeckoe 3ansarue Ne S. Pacuer pa3BEeTBICHHOW WU
HEpa3BETBJIICHHOM LI IEPEMEHHOTO TOKa (24aca).

[lenb pabotsl: Hayuutbest paccuMThIBaTh MapaMeTpbl pa3BETBICHHBIX LIENEH MEPEMEHHOIO
TOKA, CTPOUTH BEKTOPHBIE IHMArpaMMBbl.

3ananue. llemb mnepeMeHHOro TOKa COAEPXKUT PA3JIMYHBIE DJIEMEHTHl (PE3UCTOPHI,
UHAYKTUBHOCTH, €MKOCTH) oOpasyrolmue JBe mapaienbHble BeTBU. Homep pucyHka u
JTaHHBIE U1 CBOETO BapuaHTa B3sTh B TaOJMLIE.

Ornpenenure cneayOIIne BEIHYUHBI, OTHOCAIINECS K JAHHOW LIETIH, €CJIM OHU HE 3aJIaHbl KaKk
JIOTIOJTHUTEIBHBIN MapaMeTp B Tabuile; TOkH 11ui2 1 TOK IB HEpa3BETBICHHOW YaCTH IIEIIH,
HanpspkeHue U, MpuiiokeHHoe K 1eNH, akTUBHYIO P, peakTuBHYI0 Q 1 MOTHYIO S MOIITHOCTH.

Haueptuth B MaciiTabe BEKTOPHYIO JUarpaMmy LIEMHU U MOSCHUTH €€ MOCTPOCHHUE.
Xon pacueta: 1. Ucnionb3ys pacueTHbie (GOPMYIIBI ONPEACIIieM HEM3BECTHBIC BETUYMHBI.

2. Jlna mpoBEpKH pacyeToB CTPOMM BEKTOPHYIO JAMAarpaMMy TOKOB M CpaBHUBaeM
pe3yabTaThl.

Otuer no paboTe T0JIKEH COAEepPKaTh:

a) HaUMEHOBaHMEe Pa0OTHI U 11E€Ib paboThI;
0) pe3ybTaThl pacyeTOB,

B) BBIBOJIBI 1O paboTe.

IIpakTHueckoe 3ansaTHe Ne6. Bo1OOp A11M0I0B 1711 CXeM BBIIPSMIICHUS (249aca).
[{enb paboOThI: HAYUUTHCS PACCUUTHIBATH TAPAMETPHI JJIEMEHTOB MOCTOBOM CXEMBbI
BBIIPSAMUTCIIA U BBIGI/IpaTB HUX Ha OCHOBAaHUHU IMPOU3BCACHHLIX paCYCTOB.

KpaTKI/Ie TCOPCTUYICCKHUEC CBCACHU



[Tpu BBIOOpE MMOIOB BHIMPSIMHUTENSI HEOOXOIMMO YUUTHIBATH 1EIbI Ha00p (PaKTOpOB,
ONPEAEISEMBIX: TPUHLMIUATIBHON CXEMOM BBIIPSMUTENS, YACTOTON M BEIMUYUHONU BXOJHOTO
MEPEMEHHOTO HANIPSKEHUS, BEJIMUMHAMY HANPSKEHUSI M TOKA HArPY3KHU, YCIOBUSMH
AKCIUTyaTalu (TeMIeparypa, BIaXXHOCTh, YCTOMYMBOCTh BXOJIHOTO HAIIPSIKEHUS U T.11.),
XapaKkTepoOM Harpy3Ku (€MKOCTHAsl, UHIYKTUBHAs ), HATMYUEM KOMMYTAI[MOHHBIX TIEPETPY30K B
IIENY Harpy3KH, MapaMeTpaMu MPUMEHIeMoro TpanchopmaTopa u T.JI.

B niepByto ouepenp HEOOXOAUMO pacCUUTATh 3HAUCHHE MAKCUMAIILHOTO 00paTHOTO
HaMpsKEeHUs, IPUKIAbIBAEMOI0 K CUJIOBBIM TMOJIaM IIpH padoTe BBITPSIMUTENS BHIOPAHHOTO
THUIIA, @ TAK)KE OLCHUTh CPE/IHEEe 3HaAUCHHE [TPOTEKAIOILEro Yepe3 HUX MpsIMOro TOKa.
[Tony4yeHnHble TakuM 00pa3oM 3HaYEHUsI HEOOXOIMMO OTKOPPEKTHUPOBATH B 3aBUCIMOCTH OT
XapakrTepa Harpy3ku

OCHOBHBIMH YaCTSIMHU BBIIPSIMUTEIHHOTO YCTPOMCTBA SBISIOTCS:

- CUJIOBOM TpaHchopMaTop - s mpeoOpa3oBaHusl HAMPSKEHUSI MUTAIOLIEH CeTH;
- BBIIPSIMUTEIbHBIC JHOJIbI — JIJIs peoOpa3oBaHus IEPEMEHHOTO HAMTPSKEHUS B
yJbCUPYIOLIEE;

- CTUIQXXUBAIONIUI (QYIIBTP - U1 YMCHBIIICHUS TyIbCAIIUH BBITPSIMIICHHOTO HAIPSIKCHHUS.
NcxonHbie nanHbIe

Hcxonublie qaHHbIE 331a€T MPETOAABaATENb:

1. leiicTBytomye 3HaUeHUS HaMpsbKeHU 00MOTOK Tpancopmaropa - Ul u U2;
2. leiicTByIolIIee 3HAaUEHHUE TOKa BTOPUYHOM 00MOTKH TpaHcdopmaropa - 12;

3. TommuuHa Kapkaca a7 0OMOTOK TpaHcpopMmaTopa - OKapK;

4. TonuHa U30JSUU MEXKIY OTJIEIbHBIMU CIIOSIMU OOMOTOK - dU3;

5. ToniyHa U30SMOHHBIX MTPOKIAIOK MEXK Y 0OMOTKaMu - 61-2 ,62-3 ,063-4.
[Topsimok BeIMONHEHUS PaOOTHI

1. O3HaKOMUTBCS ¢ HACTOSIIIUM METOANYECKUM TOCOOUEM.

2. IlonyuuTs y npenogaBaTes UHAUBUIYAIbHOE 3a/IaHUE IS pacyeTa.

3. HauepTuTth cxemy BBIIPSIMUTENS, YKa3aHHOTO B 3aJJaHUH.

4. OnpenenuTh pacueTHYIO0 MOITHOCTH TpaHc(opmaTopa

KoHTpoIibHBIE BOTPOCHI

1. [Touemy mpu >IEKTPUUECKOM pacyeTe TpaHchopMaTopa BEIIPSIMUTENS UCTIOTB3YIOT
reoMeTpUYECKUE pa3Mephl ero CepAeyHKa U Kapkaca 0OMOTOK?

2. Kak 3aBHCUT MOIIHOCTh TpaHc(opMaTopa OT €ro TeOMETPUYECKHX pa3MepoB?

3. Kakue snextpudeckre BeTUIHHBI OEPYT 32 OCHOBY MpH pacuere?



4. Kakue napaMeTpsl BBIIPSAMUTENBHBIX THO0B IPUHUMAIOTCS B pacyeT Mpu
KOHCTPYUPOBAHUHU BBINIPSMUTENECH?

5. Kakoii 271eMeHT BBIIPSMUTEIS B OCHOBHOM OIIPEAEISAET €r0 FEOMETPUUECKHUE pa3Mepbl?

IIpakTuyeckoe 3ansitue Ne7. PacueT TpaH3UCTOPHOTO ycuiauTens (24aca).
3ananue Ha paboTy

Paccunrtath KackaJ TpaH3UCTOPHOTO YCUJIUTENS HAPSHKEHUS, MPUHIIUIIHANIbHAS CXeMa
KOTOpOro u3o0paxkeHa Ha puc. 1,B . Jlanuble 1y pacyera:

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

Hcxonnbie nannble: 1) HanpsiKeHHe Ha BbIXO/I€ Kackaia (HampshKeHHe Ha Harpyske); 2)
COTMPOTUBIICHUE HATPY3KH ; 3) HIDKHSSA TPaHUYHAS YacTOTa ; 4) TOMYCTUMOE 3HAUCHUE
Kod(uUIIMeHTa YaCTOTHBIX UCKAXEHHUH KacKaJa B 00JaCTH HIXKHUX YacTOT ; 5) HampshKeHHE
MCTOYHUKA TUTAHHUS .

[Tpumeuanue. CunutaTh, 4TO Kackaja paboTaeT B CTAlMOHAPHBIX ycioBusx (; ). [Ipu pacuere
BIIMSTHUEM TEMIIEpaTyphbl Ha PEXKUM TPAH3UCTOpa MpeHeOperaeM.

Onpenenuts: 1) TUI TpaH3UCTOPA; 2) pekKUM pabOThI TPAH3UCTOPA; 3) CONPOTUBICHUE
KOJUIEKTOPHOM HAarpy3k ; 4) CONPOTUBJICHHE B LIEMTU YIMUTTEPA; 5) COMPOTUBICHHUS ICTTUTENS
HANPSDKEHUS ¥ CTAOMITM3UPYIOIINE PEXXUM pabOThl TPAH3UCTOPA; 6) EMKOCTh Pa3AeTUTEILHOTO
KOHJEHCATOpa ; 7) EMKOCTh KOHJIEHCATOPA B LIETIH AIMUTTEPA ; 8) KOIDPUIHMEHT yCUaeHus
KackaJza 1o HarnpspkeHuro. [lopsaaok pacyera TpaH3UCTOPHOIO yCUIIUTENS o cxeme ¢ 0.
Ornpenenuts TUI TPAH3UCTOPA.

KO3(1)(1)I/II_[I/ICHT YCUJICHH KacKaa 110 HAlIPAXKCHUIO

[Tpu MOHTa)Ke M SKCIUTyaTalluy CXeMbI YCHIIUTENSI OCHOBHOM 3a/1auel siBjsieTcst obecreueHme
YCUJIEHUS IEPEMEHHOT0 curHasna. TpeboBaHus K KO3 (UIIMEHTY YCUIEHUS MOTYT OTJINYAThCs B
3aBHCHUMOCTH OT 3a/1a4i. Bo3MoxkHa 3a71aua MosydeHus] MaKCUMaJIbHOTO YCUJICHHSL, THO0
BO3MOYKHO TpeOOBaHUE OMPEIeTEHHOTO 3HaUeHus Kodpduiinenta ycunenus. s pemenns
YKa3aHHOH 3a7auu IPOU3BOAMUTCS PACUET CXEMBbl YCHIIUTENS JIJIs1 BBIOPAHHOTO KOHKPETHOTO
TpaH3uctopa. Pacuér coctouT u3 cienyronux 3tamnoB: Beibop paboueii Touku. B cxeme
YCUJINTEJS TPAH3UCTOP BBOJUTCS B aKTUBHBIHN pexxuM paboTsl. B aTOM pexxume Tpedyercs
npsMOe CMEIEHNE SMUTTEPHOTO Mepexo/ia U 00paTHOE CMEIEHHE KOJIJIEKTOPHOTO Mepexo/a.
Jlnd 3aaHus CMEIIEHNH aHAIM3UPYIOTCSI CTATUYECKUE XapaKTEPUCTUKU TpaH3ucTopa. Ha
XapaKTepUCTHKAX BBIJENsAETCS 001aCTh aKTUBHOTO PEXKHUMA. 3aTeM Ha BBIXOJIHOM U BXOJIHOM
XapaKTEPUCTHKAX BBIOMPAIOTCS 3HAYSHHS TOKOB U HAIIPSDKEHHM, JIeXKAIUX B 00JIACTH aKTUBHOTO
pexxumMa. Ykazanublil Habop 3Hayenuii: UBD , UKD | Ib , ID — Ha3biBaeTcs paboyeil TOUKOM.
Br160op paboueil TOUKH 3aBUCUT OT KOHKPETHOM 3a/1a4u, JUIsl KOTOPOM UCTOIb3YETCS YCUIINTENb.
B o0miem ciiydae pabouas Touka BEIOMpPAETCs B IIEHTPE aKTUBHOTO peXkXuMa, TaKUM 00pa3om,
aMIUIUTY/1a BXOJITHOTO MIEPEMEHHOI0 CUTHAJIA HE BHIBOJUT TPAH3UCTOP U3 aKTUBHOTO PEXKUMA.
Pacuér cxemsl ycunurens. Teopetnueckuil pacuér pabOThl yCUIIUTENS U3BECTEH U3 YUeOHOH U
CHpaBOYHOMU JIUTEpaTyphl. B HacTosIeM mocoOuu ynpoIméHHbIN pacuéT ObLIT MPOBEIEH BHIILIE.



JUi IpakTH4ecKUX MPUMEHEHUH OoJibliee 3HaYeHHE UMEET pacuéT MapaMeTpoB CXEMBI,
oOecnieunBaromux Tpedyemoe ycuienue. Huxe nmpusenés nopsaaok pacuéra. Jlano: tum
TpaH3ucTopa, paboyast Touka TpaHzuctopa 3710 4 3nauenuss UBD , UKD, Ib , IK, nanpsokenue
UCTOYHMKA nuTanus. [lapaMeTpsl TpaH3ucTOpa, a TakKe paboydas TOUKa ONPEICISIOTCS B
pamkax 1-it yactu mocoOusi. 3ajava: mogo0paTh MapaMeTpsl CXEMbI (COMPOTUBIICHUS U
éMKocTH), o0ecreurBaoIre YCHIIEHHE B HyKHOM JiMana3oHe 4acToT. B pamkax gaHHoro
nocoOus ocTaBlieHa IPUHLIMIINATIbHAS 3a]a4a YCUJIEHUS CUTHAJIa, K Ko3ppULueHTaM He
IpebsBIAETCA BBICOKUX TpeOoBaHuH. [l peleHns ocTaBIeHHOM 3a/1a41 BEIOUPAIOTCs
HOMMHAJIBI PE3UCTOPOB, UCXOS U3 U3BECTHBIX COOTHOIIEHUM [UIsl TPAH3UCTOPA, a TAKKe
BbIOpaHHOI paboueit Touku. 3nauenuss UKD , Ib , IK BeIOMparoTCs 10 BHIXOAHBIM
XapaKTepUCTHKaM. B 1ieHTpe akTUBHOrO pexuMa Ui 3alaHHOr0 3Ha4€HUs ToKa 0a3bl
BbIOMpAETCS TOK KOJUIEKTOPA U HANPsHKEHUE Ha KOJUIEKTope. 3 BXOIHBIX XapakTepruCTUK
paccuntbiBaercs 3HaueHue UBD = f(Ib) npu 3aganHoM HanpspkeHUH Ha KoJuiekTope. BaxkHo,
4yTOOBI MOIIIHOCTH paccesiHus Ha kojuiekTopHoM nepexoze PK = UKD* IK He npesbiana
IpeenbHO JONYCTUMOMH JUIsl JaHHOTO BHJIA TpaH3KucTopa. /s BEIOpaHHBIX 3HaAUCHUH paboueit
TOYKH PacCUUTHIBAIOTCS h-mapameTpsl TpaH3UCTOPA, B TOM YHCiie KOI(P(UIUEHT YCUIIEHUs 10
TOKY 3 M BXO/IHOE conpoTuBieHue. /i Bpioopa conpoTUBICHNN KOJUIEKTOPHONW U SMUTTEPHON
e CTPOUTCS HArpy30YHasi XapaKTEPUCTHKA, KaK IMOKa3aHo Ha pucyHke 2.8 ['padudeckuit
pacuér CONpOTUBIIEHUH KOJIJIEKTOPA U SMUTTEPA U3 BBIXOAHBIX XapaKTEpUCTHK TpaH3ucrtopa Ha
OJIHOM Ipa(uKe CTPOUTCSI CEMENCTBO BBIXOHBIX XapaKTEPUCTUK U ypaBHEHUE JIJISl TOKA Yepe3
RK u RO . Ecniu HanecTH 3aBUCUMOCTB, OTpeesieMyo (opMyoii Ha rpaduk ceMeicTra
BbIXOAHBIX BAX, oHa nepecekaeT KpUBbIE CEMENCTBA IIPU Pa3HbIX 3HAUYCHUSAX HANPSHKCHUS
KoJiekTopa. KpuByto, COOTBETCTBYIOILYIO BEIOpaHHOMY 3HaYEHUIO TOKa 0a3bl, 3Ta IpsMas
nepecekaeTr B paboyeil Touke. TakuM 00pa3oM pacCUMTHIBAIOTCS CONPOTUBIEHU. Bee 3HaueHus
TOKOB U HaIlPsDKEHUH 3/1eCh U3BECTHBI, KO3()PULIMEHT 0 MOXKET ObITh pacCUUTaH U3
koaddurmenta . s npuOImKEHHBIX pacuéTOB €ro MOXKHO NMPUHATH paBHBIM 1. [ RK
JIOJI’KHO BBIMIOJHATHCS YCIIOBHE 00paTHOTO CMEIIEHUs KOJUIEKTOpHOro nepexoa. Paccmotpum
BXOJIHYIO 1IeTIb. B pamkax HacTosIiero mocoous BBIOpaH pekUM TEMIIEPAaTypHOU cTa0MIn3aluu
noTeHuuana 0a3bl, JUIsl TAKOTO PEKMMA BBITTOIHSIOTCS yCiaoBUs TakuM 00pa3oM, HaNpsiKEHHE Ha
0a3e OTHOCUTEIHHO AMUTTEpA 3a7aéTcs BIOOpOM conpotuBiieHui R1 , R2 | atu conpotuBnenus
MOTYT OBITb JTFOOBIMH, TOAXOAIIMMU /IS BBIOJIHEHUS ycnoBus OiHaKo Ha conpoTuBieHue R2
HAKJIa/IbIBAETCS IOMOTHUTENFHOE OrPaHUYEHUE B CBs3H ¢ ycnoBueM (2.38, 2.39), kotopoe
MOYKHO 3anucath Kak. Takum oOpaszom, i pacuéra conpoTtusienuit R1 , R2 neodxoaumo
Haiitu HanpspkeHue UR2 u RO . Oty 3HaueHust MOTyT ObITh HalIEHBI U3 U3BECTHOTO
HarpsbkeHus Ha 0aze: B Tom ciyuae, ecnu HanpspbkeHue Ha R2 onpenensiercs popmynoi st
BXOJ/IHOW STYEHKH MOXKET OBITh 3amucad BTopoi 3akoH Kupxrodda.Takum 06pa3om, CyIiecTByeT
YEeTbIPE U3BECTHBIX COOTHOIIEHHUS, ONPEAEISIONINI BbIOOp conpoTuBiaeHuit: 13 3tux
COOTHOILIEHUI HAXOIATCS YEThIPE COMPOTUBIIEHUS CXeMBI. B cuity TOro, 4To B HEKOTOPBIX
COOTHOILIEHUSIX CTOUT 3HAK HEPABEHCTBA, BEIOOP COMPOTHBIICHUH HE SIBJISETCS €JMHCTBEHHBIM.
Cy1iecTByeT MHOKECTBO HAOOPOB COMPOTUBIICHUH, YIOBIETBOPSIOLINX Ha3BaHHBIM YETHIPEM
yclIoBUsAM. B TOM citydae, eciy Lielbl0 MOHTaXa CXEMBI SBJISETCS IPUHLIUITNAIBHOE TIOJTyYEHHE
YCUJICHHUS, PA3HUIBI MEXKY Pa3TUUYHBIMUA Habopamu HeT. OJHAKO A ONpeAeIEHHOCTH MOYKHO
BBECTU HEKOTOpHbIE KpuTepuu. [Ipu pacuére MHOTO MeHbIIE O3HA4YaeT MPUMEPHO JBa MOpsIIKa.
s onpenenéHHOCTH BO3bMEM. 3HAK «OO0JIbIIIE)» MOJpa3yMeBaeT IUPOKUI BBIOOp 3HAYEHUIH,
OJIHAKO JJIs oNpeieIEHHOCTH ocTaHOBUMCS Ha [Ipu Takom BeIOOpE monydaem 4 ypaBHEHUS IS
4-X HEeU3BECTHBIX 3HAUEHUI CONMPOTUBIEHUS. PelInB 3TN ypaBHEHHUSI, TOJITyYUM 3HAYCHUS



COTIPOTHUBIICHUH, KOTOPhIE HEOOXOMMO BBECTH B IIEMb /sl OOECTIeUeHUs 3aJaHHON pabodeit
ToukK. BeIGOp EMKOCTE TUKTYeTCS HHTEPECYIONIUM HaC AUANa30HOM 4acToT. EMkocTs CD
JIOJKHA OBITH KaK MOYKHO OOJIBIIEH, TOCKOJIBKY €€ OCHOBHOE Ha3HAYCHHUE — 3TO IIIYHTHPOBAHHE
nepemenHoro curiana. Emxoctu C1 u C2 onpeensioTess HATepecyomeil Hac TpaHHIHO
Y4aCcTOTOM Il BXOAHOTO U BeIxogHOro CR-(unbTpa. B 3aBucumoctu ot conporusienuit R1 u
RH 3navenus émxocteit MoryT BapbupoBaThes. O0b1aH0 éMKocTu BeiOupatorcst C1 = 0.05 — 50
MKD u C2 =1- 200 mMxD.

IIpakTuyeckoe 3ansitue Ne§. Pacuer napametrpoB paboThl TpexdazHoro
ACHHXPOHHOTO0 JABUTaTeNs (2 yaca).

Llens paboThi: OCBOUTH MPAKTUYECKUH pacueT aCHHXPOHHOTO JBUTATEIs.

3amanne I pacueta. TpexdasHblid aCHHXPOHHBIN JJICKTPOIBUTATEh ¢ KOPOTKO3aMKHYTHIM
poTopoMm, paboTass B HOMHHAIBHOM pEXUME IMOTpeOaseT U3 ceTh MoIHocTh Pl mpum
HOMUHAJILHOM HarpsbkeHun U u HOMUHanbHOM TOKe [. momne3nas MomiHocTh Ha Baiy P2.
CymMapHbIe TIOTepH B IBHTaTeNe paBHBI Y P; K. KoappuimenT MOIIHOCTH BUTATEIS PaBeH
cosF. Jlpurarenp pa3BUBAaeT Ha Bajy BpAIIAOMMA MOMEHT MHOM NIpH 4acTOTE BpalleHUs
poropa nHOM. MaKCUMAaJIbHBIM U ITYCKOBOM MOMEHTHI JIBUTATENsl COOTBETCTBEHHO paBHbI MMmax
u Mm; ciocoOHOCTh ABHUrarens K meperpyske Mmax/MHOM, KpaTHOCTh ITyCKOBOI'O MOMEHTA
Mn/MHoM.

CI/IHXpOHHaH qacToTa BpalllCHUA MAIrHUTHOI'O II0JIA CTATOpa paBHA 1’11; CKOJIBKCHUC pOTOpa IIpH
HOMHHAJIbHOM Harpyske SHOM; yacToTa Toka B ceTu =50 I'm. I/ICHOHLSYSI JaHHBIC, ITIPUBCACHHLIC
B Ta6.]'II/II_[€ 1, OIIpEACIINTb BCC BCIIMYHNHBI, OTMCUYCHHLIC ITPOYCPKAMU B Ta6J'II/II_[e BAapUAHTOB.

[Topsinok pacyera:

1. Hcnonb3yem NpuiaoKeHHE K HHCTPYKIIMOHHON KapTe C pacyeTHBIMH (OpMYyIIamMHu.

2. OmpenensieM HEM3BECTHYIO BEIIMYUHY U3 TAOJUIIGI, JJII BEIYUCICHHS KOTOPOH MMEIOTCS
BCce JaHHbIe. HekoTophle BapuaHTHl 3aJaHUl TpeNIaraloT H3BJI€Yb U3 (HOPMYIIBI
HEU3BECTHYIO BEJINUHHY.

3. TlocreneHHo ompesenseM Bce HEM3BECTHBIE BETUYHUHBI.

4. Pe3ynbTaT BBIUMCICHHUN 3alChIBa€M B CIICHUATbHBIA OJIaHK OTBETOB MJSI MPOBEPKHU
IIPETNO01aBATEIIEM.

Otuer o paboTe TOKEH COAEePKATh:
a) HauMeHOBaHue PabOTHI U 11eJIb PAOOTHI;
0) pe3ynbTaThl PacyeTOB;

B) BBIBOJIbI 10 padoTe.

Conep:xanue oruyera. OTYET MO JTAOOPATOPHON PabOTE COCTABISETCIKAKIBIM YUAIIAMCS WA
Opurasioii Mo JaHHBIM TIPOTOKOJA WCIBITaHWNKM odopmisgercs B pabodeil TeTpanu
«JIabopaTropHo- mpaKkTUUYECKHE PAOOTHI IO IEKTPOTECXHUKEY.

OT4er JOMKEH COlepKaTh:



MPOTOKOJI  WCTIBITAaHWM, YTBEPKICHHBIM IpEernoJaBaTelieM;BbIYNCICHUST ©  Tpaduueckue
MOCTPOCHHUS, MPEAYCMOTpEeHHbIE MoapasnenoM «TpeboBaHus K pacueTHO-rpaduueckoil yactu
OTYeTa.

Texnuka 6e30MacHOCTH NPH BbINOJHEHUHU PadoT. JIabopaTOpHAIIEKTPOTEXHUKU OTHOCUTCS K
MOMEIIEHUSIM TIOBBIIIEHHOW OMACHOCTH,TaK KaK B HEW MPHUCYTCTBYIOT JJIEKTPOTEXHUYECKAS
anmnaparypa 1 3JeKTpHUeCKHe MallHbI, TUTaeMbIe OT UICTOYHUKOB JIEKTPUUECKOM SHEPTHUH.
OcHoBHOE pabouee HaIMpPsHKEHHE, C KOTOPHIM HMEIOT jaeno yyammecs, 36 B. OHo sBisercs
0e30MacHbIM /JIsl YelloBeKa, MOCKOJIbKY MPUMHUHUMAIBHOM CONPOTHUBIIEHUU Tena dyenoBeka 800
OM MakCHMaTbHOBO3MOXKHBIH TOK IMPU TAKOM HAMPSKEHUU HE TMPEBHIIIACT MPEIeTbHOOMACHON
BenuuuHbel — 50 MA. Opnako nHanpspkenwe 220 B, koropoeucmonbdyercs uisi pabOThI
AJIEKTPOHHBIX M3MEPUTENBHBIX MPUOOPOB U,IIPU HEOOXOJUMOCTH, MOXKET OBITH HCIIOIH30BAHO
JUISL TIMTAHUSL DJIEKTPUYECKUX MAIIMH, SBJSETCS OMacHbIM aisi denoBeka. [loaTomy paboraB
naboparopun TpeOyeT OT ydanuxcsi COOIIOICHUS MPABUI MOBECHUSY TEXHUKN O€30MMaCHOCTH.
PaGorate pazpemiaercss cTporo 3a CBOMM pabO4YMM MECTOM, IepeMelleHus B Jaboparopuu
JOJKHBI OBITh MaKCHMalbHO OrpaHMuYeHbL.HU B KOeM cllydae HE CleIyeT KacaThCs pyKaMu
HEU30JIMPOBAHHBIXCOCAMHUTEIBHBIX ~ IPOBOJOB U  KOHTAKTOB B  IEMH, HaXOASIIEHCS
noxHamnpsbkeHneM. JIro0oe HW3MEHEHHWE B CXeMe, IEePECOCIUHEHHE IPOBOJIHUKOB JIOJIKHBI
BBIMIOJHATBCS mpu obectouenHor Oll. Bce mnepeximodeHuss U U3MEHEHUS JOJDKHBI OBITH
npoBepeHsl  mpenojaBareneM.C  0COOBIM BHUMAaHUEM W OCTOPOKHOCTBIO HEOOXOIHMO
OTHOCUTBCSIK paboTaM C DSJIEKTPUUYECKUMH MAIIMHAMH, HMEIOIIMMH BpalllalolIUecs YacTy.
3amperniaercss TOPMO3UTh Bajl MalIMHBI PYKOHW C IIEIBI0 YCKOPEHHUS ero ocTaHOBKU.OMacHOCTh
npenctaBisitoT Takxke OL, comepkaiue WHAYKTUBHBICKATYIIKH C OOJIBIIUM YHCIOM BUTKOB.
[Tpu ux pa3MbIKaHUY HA KOHIIAXKATYIIKA MOKET WHAYIIUPOBaThCs 3HaunTenpHas 3]1C.

[lepen npoBeneHrEM J1a0OPATOPHBIX PadOT ydaruecs 0053aHBI03HAKOMUTBCS C JCUCTBYIOIIUMHE
B Y4eOHOM 3aBEJICHUHM MHCTPYKIHMSIMUIIO OXPaHE TPYyIa MPHU IKCILTyaTalH HJIEKTPOYCTAaHOBOK
1o 1000 B, moxapHOii 6€301MacHOCTH, OXpaHe Tpy/ia MPH MPOBEACHUN padOT B KabuHeTe
SJICKTPOTCXHUKH U PACIIUCATHCA B COOTBCTCTBYIOIEM KYpPHAJIC

HNupopmanunonHoe odecnieyeHue 00y4eHus
IlepeyeHb pexoMeHIYeMBbIX Y4YeOHbIX M3IaHMH, MHTEPHET-PEeCypPCOB, IONMOJHHUTEJIbHOMN
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