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Meronuyeckne ykasaHus 10 BeINOJMHCHHIO npakTHyeckuX u naGoparopueix pabor
paspaGoransl Ha ocHope paGoueit  nporpammut  [IM.O1  Opranusaums  TeXHHHECKOIO
obcnmy®MBaHHA © PEMOHTa JIEKTPHYECKOr0 H  YIEKTPOMEXAHHYECKOro obopyaoBaHHS
MJIK.01.04 SnexTprdeckoe H 2NEeKTpoMEXaHH4YecKoe 000pyA0BaHKe.

Cosepkanne npaxruydeckux u saboparophbix palboT OpHEHTHpOBaHO Ha (opMHpOBaHHE
00X 1 NpoeCCHOHANLHLIX KOMNCTEHLMI 10 nporpaMMe MOArOTOBKH CHEUMAIHCTOB CPEAHEro
ssena no croenmamsHocT  13.02.11  Texunuweckas axkcnnyarauus #  obcaykusanne
EKTPHYECKOrO H HNEKTPOMEXAHKYECKOro obopyaosanns (Mo OTpaciam).
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1 HOACHUTEJIBHASA 3AIIMCKA

BaxHyl0o d4acThb TeOpeTHYecKOH H NpPOPECCHOHATBHONM MPAKTHUYECKOW TMOJATOTOBKU
00y4aroIuxcs COCTaBIAIOT IPAKTUYECKHUE U JTAOOPAaTOPHbIE 3aHSTHUS.

CocraB u cojepkaHue IPAKTUYECKUX U J1a0OpaTOPHBIX 3aHATHUIN HAIIPABIIEHBI HA peaJIn3aliio
denepanbHOr0 rocyJapCTBEHHOIO 00pa30BaTENbHOIO CTAaHAApPTa CPEJHEro HPOoQecCHOHATBLHOIO
o0Opa3oBaHMUs.

Benymell aupakTHueckod I1ENbI0 IPAKTUYECKUX 3aHATUH  sABiseTcd (popMupoBaHHe
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (yMEHHUIl BBINOJHATH OINpENeICHHbIE JEHCTBHA,
orepaluy, HeoOX0AUMBIE B IIOCIENYIOLIEM B PO ECCUOHAIBHON AEATENbHOCTH).

Benymieid aumakTH4eckoi 1enbio J1a0OpaTOPHBIX 3aHATUN SBISIETCS SKCIIEPUMEHTAIbHOE
IOJATBEPXKIEHUE U  IPOBEpKAa  CYIIECTBEHHBIX  TEOPETUYECKUX  IOJOXKEHHUH  (3aKOHOB,
3aBUCUMOCTEH).

B coorBerctBUM ¢ paboueii mporpammoit [IM.01 Opranuzanus mTpocThIX paboOT Mo
TEXHUYECKOMY OOCIYKMBAaHHIO W PEMOHTY DJJIEKTPUYECKOTO U  DJIEKTPOMEXAHUYECKOIO
o0opynoBaHus MIIKO01.04 DnexTpuyeckoe U JIIEKTPOMEXAaHUYECKOE OO0OpYyIOBaHUE,
MPEIYCMOTPEHO MPOBEJCHUE MPAKTUIECKUX U JTa00OPATOPHBIX 3aHATHH.

B pe3ynbrare ux BBIIOJHEHUS, 00YYaOLINICs JODKEH:

ymemb:

- V1 omnpenensaTs 3I€KTPOIHEPrETUUECKHUE TAPaMETPhl MJIEKTPUYECKUX MAIIWH U allaparos,
ANEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;

- V7 ouenuBarb 3QQPEKTUBHOCTh pabOTHI 3NEKTPHUUECKOTO0 U 3JIEKTPOMEXAHUYECKOIO
00opymoBaHUS;

ConepxaHue MPaKTUYECKUX U JIJAOOpaTOPHBIX 3aHATUH OPHEHTUPOBAHO Ha (POPMHUPOBAHHE OOLIHX
KOMIIETEHIIMH 10 MPOPECCHOHATBHOMY MOJIYJIIO IPOrpaMMbl IOATOTOBKH CIIELIMAIMCTOB CPETHETO 3BEHA
TI0 CIIELMAIBHOCTH U OBJIAJICHUIO HPOPeCcCuOHANbHHIMU KOMNEMEHUUAMU.

[IK1.1 BemonaHsaTs HajaaKy, perylupoBKY W  TNPOBEPKY  JJIEKTPUUYECKOTO U
AJIEKTPOMEXAHUYECKOT0 000py10BaHUS

[IK1.2 Opra#nu3oBbiBaTh ©  BBIMOJHATH TEXHUYECKOE OOCITYy)KMBAaHME U  PEMOHT
AJIEKTPUUYECKOTO U 3JIEKTPOMEXaHUYECKOT0 000PYI0BaHUS

[1K1.3 OcyuiecTBisTh AMArHOCTUKY M TEXHUYECKUM KOHTPOJb TMPU SKCILTyaTaluu
AJIEKTPUUYECKOTO U 3JIEKTPOMEXAaHUYECKOT0 000PYI0BaHUS

A Takxe pOpMUPOBAHUIO 0OU4UX KOMNEMEHYUIL:

OKOl. BeiOupate cmocoObl pemeHus 3aAad  OpOopEeCCHOHATBHOM  JesTEeIbHOCTH
MIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK.02 OcyuiecTBasTh MOMCK, aHAINW3 U MHTEPIIPETALUI0 MH(OpMaIMK, HEOOXOAUMOMN uis
BBITIOJTHEHUS 33/1a4 PO eCCUOHATbHON NeSTeIbHOCTH

OK.03 IInanupoBaTh U peaan30BbIBATh COOCTBEHHOE NPO(ECCHOHANBHOE U JMYHOCTHOE
pa3BuTHE

OK. 04 PaGoraTh B KOJJIEKTUBE U KOMaHJe, 3 (HEKTUBHO B3aMMOJIEHCTBOBATh C KOJIJIETaMH,
PYKOBOJICTBOM, KJIUEHTaAMH

OK. 05 OcymiecTBasTh YCTHYIO U MHUCbMEHHYI0 KOMMYHHKAIIMIO Ha TOCY/apCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTa

OK.07 CopeiicTBOBaTh COXPAaHEHHIO OKPYXKAIOUIEH  cpeibl, pecypcocOepekeHuto,
3¢ (HeKTUBHO AEMCTBOBATH B UPE3BBIYAMHBIX CUTYALIUIX

OK. 09 Hcnonb3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B IPOPECCHOHATBHOMN NeTETbHOCTH

Brimonnenue oOydaroluMucs npakTuyeckux u jadoparopusix padot [IM.01 Opranuzanus
OPOCTBIX pabOoT MO TEXHUYECKOMY OOCITYXKHBAHHIO W  PEMOHTY DJIEKTPHUECKOro U



AJIEKTPOMEXAHUYECKOTO 000PYIOBaHUS MJIK01.04 DOnexkTpuyeckoe M 3IEKTPOMEXAHUUECKOE
000py0BaHUE HAIPABJICHO HA:

- (¢opMmHupoBaHHWE yMEHUI NPUMEHATH IOJyYCHHBIC 3HAHHUS Ha MPaKTUKE, PeaTH3aluio
€IMHCTBA UHTEJUIEKTYaJIbHON M MIPaKTHUUYECKON JEATENIbHOCTH;

- (dopmupoBaHMe W pa3BUTHE yMEHWI: HaOMIOAaTh, CpaBHUBATh, COIMOCTABIATH,
aHaIM3UpOBaTh, JelaTh BbIBOJbl M  OOOOILEHMS, CaMOCTOATEIBHO BECTU MCCIEIOBaHMS,
MOJIb30BATHCS PA3IMYHBIMUA TIPUEMaMH MU3MEPEHHUN, 0)OPMIIATh PE3yJIbTaThl B BHJIE TAOJUI], CXEM,
rpaduKoB;

- mpruoOpeTeHre HaBBIKOB Pa0OTHI C Pa3IMYHBIMU MPHOOpaMH, anmapaTypoi, yCTaHOBKaMHU U
APYTUMH TEXHUYECKUMU CPEICTBAMHU Ul IPOBE/IEHUS OIIBITOB;

- pa3sBUTHE HHTEUICKTYalbHBIX yMEHUH Yy OyIyHmIMX CIEHUAIMCTOB: aHATUTHYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIp.;

- BBIpAaOOTKY NpHU PEIICHUH IOCTABJICHHBIX 3a/a4 MPO(PECCHOHATBHO 3HAYMMBIX KadyecTB,
TaKUX KaK caMOCTOSTEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTb, TBOPUECKAs] MHULIUATHUBA.

[pakTiueckie u 1abOpaTOPHBIC 3aHATHS MPOBOJSITCS TIOCIE COOTBETCTBYIOIEH TEMBI, KOTOPas
obecrieurBaeT HaJTMYKe 3HAHUN, HEOOXOIUMBIX /IS €€ BBIIOJIHEHMS.



2 METOAUYECKHUE YKA3AHUSA

Tema 1.1 DnekTpuyeckuii NpuBoO/I
JlaGopaTopHoe 3ansitue Ne 1
HccaenoBanue 3JIEKTPOABUTATENSI TOCTOSTHHOTO TOKA HE3aBHCHMOT0 BO30Y KIeHHS

Heab: wuccnenoBaHue XapakTEPUCTUK JBUTATENs] IOCTOSHHOTO TOKAa HE3aBUCHMOIO
o0y KIeHUs, TIOCTPOCHUE SHEPTETUIECCKUX TUATPaMM HJICKTPOABUTaATEs.
Bbinosinus padory, Bel Oyaere:
ymembs:
- V1 onpenensiTh 3IEKTPOIHEPreTHUECKHUE TapaMEeTPhl AJIEKTPUUECKUX MAIIMH U allapaTos,
AJIEKTPOTEXHUYECKUX YCTPOUCTB M CUCTEM;
- V7 ouenuBath 3¢HeKTUBHOCTb PAOOTHI SJEKTPUUECKOTO U AIEKTPOMEXAHUYECKOTO
00opymoBaHUS;
MarepuanbHoe odecnedeHue: HHCTPYKLIUHU MO BBHIIOIHEHUIO PabOThI, Ta00OPATOPHBINA CTEH]T
3aganue:
1.IloBTOpUTH TeOpeTHyeckuii marepuan 1o Teme «MexaHHuecKkue XapaKTepUCTUKH
JIBUTATENs IOCTOSIHHOI'O TOKA HE3aBUCUMOTO BO30YKICHUS.
2.Co0patb cxemy AJisi U3MEPEHHsI TapaMeTPOB.
3.Paccunrarh nmapameTpsl JBUTrATENS.
4.TTocTpouTh MEXaHUYECKHE XapAKTEPUCTUKHU ABUTATEIS
IMopsinok BbINoOJIHEHUS PadOTHI:
CobOpatp cxemy nnsi HCCIEAOBAaHUS JBHUraTelsl HE3aBUCUMOTO Bo30OyxieHus. Cxema ans
HCCIIEIOBaHMs CUCTEM IIpHUBEAEeHA Ha pucyHke 1.1.
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PI/ICYHOK 1.1. Cxema JJI1 UCCIICA0BAaHUA ABUIaTCIIsd HE3aBUCUMOI'O BO36y>K,Z[CHI/IH

[lepen mnpoBemeHueMm J1abOpaTOpPHOM pabOTHl HEOOXOAMMO TMPUBECTH MOIYJIM B HCXOJIHOE
COCTOSIHHE:
-TIePEeBECTH MOJYJIb THPHCTOPHOTO IPeoOpa3oBaTeNsi B PEKHUM PETYIHPOBAHHS CKOPOCTH, LIS
3TOr0 YCTaHOBMTH mnepekmouaTtens SA2 B nonoxenue «Ckopoctb», SA3 - B monoxeHue «Pyuay,
SA4 - B nonoxkerune «HM»y», SA6 - B HI)KHEE MTOJI0KEHHE,

-[IepeBECTH Ipeodpa3oBaTeNb YacTOThl B PEKUM DPEryIMpOBaHUS MOMeHTa. Hactpoutsb
napaMeTpbl 3aMKHYTOTO KOHTYpa pPEryJUpOBaHUS CKOPOCTH, 3areM: BriOpath meHio 1 «MeHro



ITY», B HeM BbIOpaTh monMmeHto 1.7 «llpukiaouvie @ynkyuu», B HeM  BbIOpaTh  TpYHIy
napameTpoB «YIpaBlIeHHE MOMEHTOM», CKOHPHUTYpUPOBATh CIENYIOIINE TapaMeTPhl:

-tss - mepexmoueHue ckopoctb/MomeHT (LI3 - mepexiroueHue Mo CUTHANTYTyMOIepa
CKOPOCTH/MOMEHT Ha JIMLEBOI MaHETN MOTYJIs);

- trl - ucrounuk 3amanust MomMeHTa {AH - 3aJlaHKe C MOTCHIIMOMETpA Ha JMIEBON HaHEIN
MOAYJIs);

- tsd - mepekitouenue 3Haka MoMeHT {LI2 - mepekitodeHue mo curnany TymOiepa Ha3aa Ha
JUIEBOM MaHeIn MOAYIIS);

- trt - xooppunment 3aganus momenta (60%);

- tSt - TUIT OCTaHOBKHU B PEKUME YIIPABICHUS MOMEHTOM (BBIOET);

- dbp - 30na HeuyBcTBUTENBHOCTH + (60 'D);

- dbn - 30mHa HeuyBcTBHTENBHOCTH - (60 I'IY);

- tLIG - orpannuenue MmoMeHTa B reneparopaom pexume (100%).

Breiopare mento 1 «Menrw II9», B Hem BwIOpaTh mnoamenwo 1.8 «Vmpasnenue npu
HeucnpasHocmsax»| B HeM BbIOpaTh Tpynmy mapamerpoB  «HewcmnpaBHOCTh — JaTymkay,
CKOH(UTYPUPOBATH CIAEAYIOLIUE TApAMETPHI:

- Sdd - koHTpoJIB BpalieHus: B 00patHOM HanpasieHuu (Her).

Breiopare mento 1 «Menrwo II9», B Hem BwIOpaTh noamenio 1.8 «Vmpasnenue npu
HeucnpasHocmsax», B HEM BblOparb Tpymmy mapaMeTpoB  «COpoc  HEHCHPAaBHOCTHY,
CKOH(UTYPUPOBATH CIAEAYIOLIUE TAPAMETPHI:

-InH- Ha3Hauenue cOpoca HeucnpaBHocTei (ZJ4).

B pabore wuccienyroTcsi CBOMCTBA ABUTATENs MOCTOSHHOTO TOKA, KaTalOXHbIE TaHHBIC
KOTOPOT'O PUBE/IEHBI B Tabnme 1.

Tabnuna 1 [lacnopTHbIe 1aHHBIE MAITMHBI TOCTOSTHHOTO TOKA

HanmeHoBaHue nmapamerpa 3HayeHue
Tun [1J1072
MomiHocTs, KBT 0,18
HomunanpHOE HanpsikeHne NuTaHusl OOMOTKH sikopsi, B 220
HomuHanbHb1# TOK siKOpsI, A 1,3
HomuHnanbHOe HanpsbkeHre 0OMOTKH BO30Yx1eHusl, B 220
HomuHanbHas gacToTa BpameHus, 00/MuH 1500
HomunanbHOE conpoTusieHue skopsi, Om 18,5
HomuHanbpHOE CONpOTHBIICHNE MapaJuIeIbHONH 0OMOTKH BO30YyxaeHus,, OM 820
Conpotusienne 0OMOTKH sikopst R,0°C (pacueTHoe 3Hauenue), Om 6,4
Conpotusienne 00MOTKH Bo30yxaenust ROB.20°C (pacuer, 3Hauenue), Om 222
Mexanunyeckue norepu, APmex.nnr, Bt 15

Jlnst mpoBeneHUsT aHHOW paboOThl Ha TEPCOHATBPHOM KOMITBIOTEPE JIODKHO 3aImmyIieHO
nporpammHoe odecnieuenue DeltaProfi .

HBurarens nocrosHHoro Toka (AIIT) moakmiodaeTrcs K MOAYNIO THUPHUCTOPHOTO
npeoOpazoBarenss  (TII): skopHas oOMOTKa TPHUCOEAMHSETCS K  BBIXOJAaM  SIKOPHOTO
npeoOpazoBarenss moaynas TII gepe3 naTyvku TOKa M HAMPSDKEHUS CHIIOBOTO MOJYJISA, OOMOTKa
BO30YKICHHSI MPUCOCTUHSIETCS K BBIX0/IaM HEPETYIHUPYEeMOTro UCTOUYHUKA HanpshkeHust Uog.

BrIxoap1 1aTYMKOB TOKa W HampsbkeHus, a Takke [TYH cumoBoro Momysis moakirogaroTest K
Bxogam ADCI, ADC2 , ADC3 moayiisi BBO/Ia/BBIBOIA.

ACHHXPOHHBI  DJIEKTPOJBUTATENb, BBIIOJHSIIONIMNA  pOJIb  HAarpy304HOM  MAIlIMHBI,
nojKIIouaeTcss K mpeoOpazoBarento vactoTel [IY. IlpeoOpa3zoBaTenb YacTOTHI 3alUTHIBACTCS
HanpspkeHueM 3x380B ot moaynst nuTaHus.



EcrecTBeHHass MEXaHMYECKash XapaKTEPUCTHUKA ABHUTATEIIS TOCTOSHHOTO TOKAa HE3aBUCHMOTO
BO30YKJICHHS MPEJACTABISCT COOOH 3aBHCHMOCTh YacTOTHI BPAIEHUS OT MOMEHTA HArpy3KH IpH
HOMHUHAJIBHBIX 3HAYCHUAX HAMPSDKCHUS SIKOPSI, TOKA BO30OYKICHUSA M OTCYTCTBHHU JOTIOJHHTEILHOTO
compoTHBIIEHHUS B skopHo#t nenu: N = f(My) npu Uy=const, ig=const u Rs = 0.

EcrecTBeHHass  DIIEKTpOMEXaHHYECKass  XapaKTEPUCTHKA  JBUraTelss  HE3aBUCHMOIO
BO30YKICHHS IPEACTABIseT €000 3aBUCHMOCTh YaCTOThI BpAIIEHHS OT TOKa SKOPSA IIpH
HOMHUHAJIBHBIX 3HAYEHUSX HAMPSDKCHUS Ha 3KAMax SIKOPs, TOKA BO30OYKICHHS M OTCYTCTBHUH
JOMOJHUTEIBHOTO CONMPOTUBICHHUS B 1ienu sikops: N = f(l,) mpu U, = const, ig = const u Rs = 0.

OTMBIT IPOBOAUTCS B CICAYIOMIEH TTOCIEI0BATEILHOCTH

-BKJIFOUUTH aBTOMAaTHYeCKUi BoIKIt0YaTenb QF| Moayis nuranus crenaa u kontakrop KM 1
MOJIYJISI TUTAHMS;

-BKJIIOUeHHEM KHONKH «CeTh» moaats Hanpsukenue na TII;

- moziaTh paspemienue Ha pabdory TII (TymOnep SAG) U yCTaHOBUTH HAINPSHKCHUE HA SKOPE
200B;

- BBIOpaB HEOOXOJMMOE HAlpaBICHHUE BPAIICHUS ACHHXPOHHOIO JBHIATells, 3a]1aBaTh
noternromerpoM RPI momysst ITY MmoMeHT Harpy3ku. [Ipu CHATHH OIBITA CIEIUThH 32 TOKOM SIKOPS
JIIT. OH He 10KEH MpeBhIIaTh HOMUHAIBHOTO 3HAYCHUS;

-B MPOIIECCE MPOBEICHUS OINbITa HEOOXOAUMO CHSATH TOYKY XOJOCTOrO XOJa M HECKOJIbKO
TOYEK JBUraTeIbHOrO pexkrMa. JlaHHbIe OIbITA 3aHECTH B TabIuIe 2.

Tabmuia 2
n, 00/MUH
I, A

U, B

P;, Bt
AP>ns, Bt
APyex, BT
PB, Bt

n

o, 1/¢c
M,;, Hm

ITocne mnpoBeneHus ONbITA YCTAaHOBUTH BCE IIEPEKIHOYATEIM MOAYJIEH B MCXOIHOE
COCTOSIHUE, BBIKIIOUUTH KOHTakTOp KM1 Momysnst mutaHust 1 aBToMaTndeckuii Beikimoyarenb QF1
MOZYJISl IUTaHUs CTEH/A.

PacueTrHble naHHBIE.

MomHoCTb, TTOABOAMMAS K IBUTATEN0, BT:

[Totepu B sikopHoit nenu JIIT, Bt:
AP3ag = I,,2~ Ra
rae Rs —conpoTuBieHue SKOpHOM 1enu, cM. Tadsmiy 1, Om:
MomHoCTh Ha Bally IBUTaTEIs:
P,= P, — AP>nsa — APmex.anr

rac - APMCX.I(HT - MCXaHUYCCKHUC IIOTCPU ABUTATCIIA, CM. Ta6n1/1uy 1, Brt:

Kos(hdhurmenT mosae3Horo AeHCTBUS s JBUTATEIBHOTO PEXKAMA:
n="P,/ P,
8



YacTtora BparmieHus gsuratens, 1/c:
o = n/30

r7ie N - CKOPOCTh BPAIICHHSI SJICKTPOABUTATENS, 00/MHUH;

MowmeHT Ha Bany asurarens, Hm:
M, =P,/ ®

[lo ngawHbpIM  TaOMMOBl 2 [OCTPOUTH  MEXAaHHYECKYI0,  3JIEKTPOMEXaHHYECKYIO
XapaKTEePUCTHKH, a TaKke 3aBucuMoctb 1 = f(M;), n = (1)

KoHTpoJsbHbIe BONPOCHI:
Kak uzmenuts Hanpasienue Bpamenus JI1T?
[Touemy y JIIT Bo3pacTaeT TOK sIKOpsi IPU YBEJIIMYEHUH HArpy3KU Ha €ro Bairy?
[Touemy npu ymMeHbIICHUH TOKA BO30Yx1eHUs yacTtoTa Bpauienus 11T Bo3pacraer?
Kak osmkeH u3MeHAThCS TOK AKOpS IPY YMEHBIIEHUHU TOKa BO30YX/IEHUS U IOCTOSSHHOM
MOMEHTE CONPOTHUBIICHUS Ha BaJly IBUraTeiis?

5. Kak u3meHuTcs BUJ1 MEXaHUYECKOM XapaKTEepUCTUKU ABUTATENsl, €CIIM BBECTU B LIEIIb SKOPSI

n006aBOYHOE conpoTuBiIeHue Sas?
6. HapucoBaTh NprOIM3UTENBHBII BU SHEPTETHUECKUI TUarpaMMBbl B TOYKE KOPOTKOTO
3aMbIKaHUs (MOMEHTHOTO TOPMO3a).

®opma npeacTaBiaeHus pe3yJbTaTa: OTUET O MPOJCIAHHON paboTe
Kpurepun oneHku:
«5» (OTIAMYHO): BBIIOJHEHBI BCE 3aJaHMsl JJaOOPATOpPHOM pabOThI, CTYAEHT YETKO U Oe3 OmMOOoK
OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.
«4» (XOpoI0): BBHIIOJHEHBI BCE 3a/aHus JIabopaTOpHOW pabOThHI; CTYIEHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.
«3» (yIOBIIETBOPHUTEIBHHO): BBINOJIHEHBI BCE 3a/laHUs JIAOOpaTOpHOW pabOThl C 3aMEYaHUSIMU;
CTYZEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMH.
«2» (HE 3a4TEHO): CTYJEHT HE BBIOJHMWJ WJIN BBITOJHWI HEMPABWIIBHO 33/1aHUs JIaOOpaTOpHOU
paboThl; CTYIEHT OTBETUJ HA KOHTPOJBHBIE BONPOCHI C OLIMOKaMM WJIM HE OTBETHJ Ha
KOHTPOJIbHBIE BOIIPOCHI.

el A

Tema 1.1 DnexkTpuyeckuii NpUBO.
JlabopaTopHoe 3ansitue Ne 2
HccienoBanue TOpMO3HBIX PeXKMMOB PadOThI ABUTaTe sl IOCTOSTHHOIO TOKA
He3aBHCHMOI0 BO30Y:KIeHHUS
Hean: VccrnenoBaHue XapakTepUCTUK JBUTATENs IOCTOSIHHOIO TOKAa HE3aBHCHMOTO
BO30YKIIEHHsI B TOPMO3HBIX pEXKHAMaxXx pPabOThI, IOCTPOCHUE DHEPreTHYECKUX TUarpaMm
AJIEKTPOABHUraTeNs B 3TUX PEKUMAX.
Boinosinus padorty, Bel Oynere:
ymemb:
- Y1 ompenensate >IEKTPOIHEPTETHUECKUE IMapaMeTphl SJCKTPUYECKUX MAIIMH W amnmapaTos,
AJIEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
- V7 ounenuBath 3PPEKTUBHOCTH pPabOTHI AIEKTPUUYECKOTO U DIIEKTPOMEXAHUYECKOTO
000pynOBaHUS;
MarepuanbHoe o0ecnieyeHme:
WHCTpYKIIMHU 1O BBIOJIHEHHUIO paboThl, 1a00paTOPHBIM CTEHT
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3amanmue:

1.IToBTOpUTH TEOPETUUECKUI MAaTepHAIl.

2.CobpaTh cxemy U U3MEPEHUs TapaMeTPOB.

3.PaccuuTarh napameTpsl ABUraTEIIs.

4.T1ocTpouTh MEXaHUYECKHE XAPAKTEPUCTUKU ABUTATEIIS

ITopsinok BbINOJIHEHHUSI PAa0OTHI:

[lepen mpoBenenuem gabopaTopHOil pabOTHI HEOOXOAUMO MPUBECTH MOIYIH B MCXOIHOE
COCTOSIHUE:

-[IEPEBECTU MOJYJIb THUPHCTOPHOTO MPEoOpa3oBaTessi B PEXKHUM PErylIUpPOBaHUS CKOPOCTH,
IUIsL ATOTO YCTAaHOBUTH Tepekouatenb SA2 B nonoxenue «Ckopoctb», SA3 -B monoxenue «Pyay,
SA4 - B nonoxenue «HM», SA6 - B HUXKHEE IT0JI0KCHUE;

-[IePEeBECTH IPeoOpa3oBaTeNlb YacTOThl B PEKUM PETYIMPOBaHUST MOMEHTa. Hactpouthb
napamMeTpsl 3aMKHYTOTO KOHTYpa pEeryJIMpoBaHUS CKOPOCTH, 3aTeM: BriOpare meHio 1 «MeHio
[TY», B HeM BbIOpaTh moameHto 1.7 «llpuxnaowvie ¢ymkyuu», B HEM  BBIOpaTh  TPYIIy
napameTpoB «YTpaBJIeHHE MOMEHTOM», CKOH(PHUTYPUPOBATh CIECAYIOUINE TapaMETPHhI:

-tss - mepexmoyenue ckopoctb/MomeHT (LI3 - mepekmioueHue mo cuUrHamyTymoOiepa
CKOpPOCTH/MOMEHT Ha JINIIEBOW TTAaHETN MOJIYJIs);

- trl - ucrounuk 3amanust MoMeHTa {AH - 3ajaHKe ¢ MOTCHIIMOMETPA Ha JIMIIEBON MaHEIN
MOMYJIs);

- tsd - mepekiroueHue 3Haka MoMeHT {LI2 - mepekiroueHue Mo curuanty TymOiepa Ha3aa Ha
JIMLEBOM MaHeIn MOAYIIS);

- trt - koappunment 3aganus momenta (60%);

- tSt - TUII OCTAaHOBKHU B pEKUME YIIpaBIEHUSI MOMEHTOM (BBIOET);

- dbp - 30Ha HeuyBcTBHTENBHOCTH + (60 T'IT);

- dbn - 30Ha HeuyBcTBUTENBHOCTH - (60 ['11);

- tLIG - orpannuenue MmoMeHTa B reneparopaom pexume (100%).

Breiopars mento 1 «Menrw II4», B Hem BwIOpaTh mnoameHio 1.8 «Vmpasnenue npu
HeucnpagHocmsaxy| B HeM BbIOpaTh rpynmy mnapamerpoB «HeucmpaBHOCTh — JaTduMKay,
CKOH(DHUTYpHPOBATH CIIEAYIOIINE TTApAMETPHI:

- Sdd - konTponb BpareHus: B oOpaTHoM HanpasieHun (Her).

Breiopares mento 1 «Menrw II4», B Hem BwIOpaTh mnoameHio 1.8 «Vmpasnenue npu
HeucnpagHocmsaxy, B HeM BblOpaTh Tpynmy napamerpoB  «COpoc  HEUCHPABHOCTHY,
CKOH(HUTYpHPOBATH CIIEAYIOIINE TTApAMETPHI:

-InH- nHa3nauenue copoca HeucnpasHocteit (ZJ4).

- mepeBectH nepekimoyarens SAL MJIC1 B monoxxenue «O».

B pabote uccrnenyrorcss cBoiicTBa ABUraTelss MOCTOSHHOTO TOKA, KaTaJlOKHbIE TaHHbIE
KOTOPOTO TIPUBE/ICHBI B Tabnme 1.

Tabnuia 1 [lacmopTHbIE JaHHBIE MAITMHBI TOCTOSSHHOTO TOKA

HanmeHnoBaHnne mapamerpa 3HavyeHne

Tun 11J1072
MomiHocTs, KBT 0,18
HomunanpHoe HanpsikeHne nuTaHusl 0OMOTKH sikopsi, B 220
HomuHasbHbI TOK SKOpsI, A 1,3
HomuHnanbHoeTranpspkeHue oOMOTKH BO30yxieHus, B 220
HommuHanbHas yacToTa BpameHus, 00/MuH 1500
HomunaneHOe conpoTusienue sskopsi, Om 18,5
HomuHanbpHOE COPOTHBIICHUE MapaJuIeIbHON 0OMOTKH BO30YXaeHus1, OM 820

Cxema I UCCIICAOBAHUA CUCTCMBI IIPHUBCICHA Ha PUCYHKE 1.
10



Pucynok 1.1. Cxema 11t uccieioBaHus ABUTATENs] HE3aBUCUMOTO BO30YKICHHS

Jliig mpoBeieHus JaHHOM pabOoThl Ha NEPCOHAIIBHOM KOMIIBIOTEPE JOJKHO 3aIyIIEHO IPOrpaMMHOE
obecnieuenue DeltaProfi .

JBuratens mnocrossHHoro Toka (HAIIT) mnoaxmrowaeTcss K MOIYNIO  THPUCTOPHOTO
npeoOpazoBarenss  (TII): skopHas oOMOTKa TpPHCOEAMHSIETCS K  BBIXOJAaM  SIKOPHOIO
npeoOpazoBarenss moxyis TII dwepe3 comporuBnenue moxymnss MJIACI] um paryukm TOoKa W
HANpsDKEHUST CHJIOBOTO  MOJyJsl, OOMOTKa BO30YXIEHHUS TNPUCOCTUHSETCS K  BBIXOJaM
HEPETYINUPYEMOTO UCTOUHHKA HanpsukeHus: UgB.

Boixonpl 1aT4MKOB TOKa U HamnpsbkeHusd, a Takxke [[UYH cunoBoro Moayist moaKJIFO4arOTCs K
Bxogam ADCI, ADC2 , ADC3 moaysist BBOa/BBIBOIA.

ACHHXPOHHBIA  3JIEKTPOJBUTATENb, BBIIOJHIOUMNA  pOJIb  HAarpy304YHOM  MAIlIMHBI,
nojkiItouaeTcss K mnpeoOpazoBarento vactoTsl [IY. IlpeoOpasoBarens 4YacTOTHI 3amUTHIBAETCS
HanpspkeHneM 3x380B ot Moy nuTaHus.

1 Pexynepamuenoe mopmodsicenue JJIT

PekyneparuBHOe TOPMOXKEHHE JBUTATENsl MOCTOSHHOIO TOKa MpECTaBIsieT co0oi crnocod
TOPMO>KEHHUSI, TIPU KOTOPOM DHEPTrusi TOPMOKEHHUSI OT/IAaeTCsa OOpaTHO B HCTOYHUK NUTaHus. B
JAHHOM Ccllydae B KadeCTBE HCTOYHMKA NHUTAHUS BBICTYNAeT TUPUCTOPHBIA MpeoOpa3oBaTellb,
KOTOPBIN OTAAET PEKYNEPUPOBAHHYIO SHEPTHIO B CETh.

PexynepatnBHOE TOpPMOXEHHE BO3MOXHO TOJBKO B Cllydae, KOrJa 4acToTa BpAILEHUS
JIBUTATENs] MPEBOCXOJUT YacTOTy BpalleHuss Ha xosioctoMm xoay. Ilpu stom DOJIC pBurarens
okasbiBaetcs Oonbine DJ[C ncrounuka.

OnbIT NPOBOAUTCS B CIEAYIOLIEH MTOCIEI0BATEIbHOCTH:

-BKJTIOYCHHEM aBTOMAaTH4eCcKoro BeIkitouatTenss QF | Momynst muTanms cTeHIa M KOHTaKTOpa
KM1 monyns nuTanus MoAaTh HapsbKeHWE HAa HEOOXOIMMBIE SJIEMEHTHI CTeH/Ia;

- nepeBectu nepeximrodatens SA1 MJIC1 B monoxenne «0»;

- BKJIIOUUTH KHONKY «CeTh» moayns TII;

- moyaB pazpemieHue Ha paboty TII, ycTaHOBUTH BBIXOJHOE HAIpPsDKEHHE HA YpPOBHE
0,6...0,8 OT HOMMHAJILHOT'O 3HAYEHHS;

- BbIOpaB HEOOX0AMMOE HaIIpaBJICHUE BPALLEHUS ACUHXPOHHOTO AJIEKTPOABUraTelNs, 3a1aTh
MOMEHT Harpy3ku € NOMOILIbK moTeHuuomerpa monyis IIYU. Ecim wacrora Bpawmenus [IIT
YMEHbIIIACTCs, U3MEHHUTH HanpasieHue Bpamienus [T (SA2 momysst [TH);

-yBEIIMYMBasi MOMEHT, CHATh HECKOJIBbKO TO4eK B pexume pekynepauuu T, duxcupys
HEO0O0XO0IUMEBIE BEJIMYMHEI B Ta0. 2.
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Pexomennyercst 3aukcupoBaTh Takxke TO4ky xojocroro xoxa JIIT u Touky mepexona B
TCHEPATOPHBIN PEKUM. B X0/1€ BBIITOJIIHEHUS OIBITA BAKHO YYUTHIBATh 3HAKW BEJIMYHH.
Tabnuna 2

1,A

U,,B

IB, A

N, 06/MuH
o, 1/c

P4, BT
APoina, BT
APy, BT
Py, BT

M, HM

n

PacueTHbIEe NaHHBIE
MomntHOCTb, TOABOAMMAS K ABHUTaTEI0, BT:

ITotepu B sixkopnoit nenu AIIT, Bt:
APoanst = I,IZ' Rs
rae Rst —conpoTuBieHue IKOPHOI 1emnu, cM. Tadbmuiry 1, Om:

DneKTpuuecKue NoTepu B 0OMOTKe BO30OyxaeHus, BT:

AP»siB = IBZ- Rs
MomHoOCTh Ha Bajy IBUTaTEN:
P,= P, — AP»3na - AP>n1B — APmex.anT

rae - APmex.int - MexaHM4ecKue oTepu JBUTATENs, cM. Tabnuiry 1, BT:
KoaddunmenT noneznoro aeicTBUS A ABUTATEIBHOTO PEKUMA!

n="P;/ P,
YacroTa BparnieHus apurarens, 1/c:

o =7 n/30

e N - CKOPOCTh BpallCHU A 3JICKTPOABUTATE]IA, O6/MI/IH;

MowmeHT pa3zBuBaeMslii aBurarenem, Hwm:
M, =D I,

kD = (U, - Iy Ra)/ oy

TopmokeHHE TIPOTHBOBKIFOYEHUEM 3JICKTPOJIBUTATEINS TPEICTABISIET COOOH TOPMOXKECHHE,
IpU KOTOPOM 3JIEKTPOJBUTATENIb BPAIIAETCS B CTOPOHY, MPOTHUBOIOJIOXKHYIO 3aaHHOM. JlaHHBIN
BUJ TOPMOXXEHHUS BCTPEYACTCs TPEUMYIIECTBEHHO NpPHU HArpy3kax ¢ aKTHBHBIM MOMEHTOM
COIIPOTHUBIICHHUS.

JIist CHSTHS XapaKTEPUCTHK JIEKTPOJABUTATENS B PEXKUME IPOTHBOBKITIOYECHUST HEOOXOIUMO
BBECTH B SKOPHYIO LIEMb J00aBOYHOE CONPOTHUBICHHUE JIUIsI YMEHBIIEHUS KECTKOCTH MEXaHUYECKON
xapakTepucTtuku. JlanHoe conpoTuBieHue nepekmodarerem SAL MICI.

OMnBIT IPOBOAUTCS B CIEIYIOLIEH MMOCIEI0BATEILHOCTH:
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-BKJIIOUEHHEM aBTOMAaTH4ecKOro Beikitouarens QF | mMomxysst mutanus crenaa v KOHTaKTopa
QF2 Monyns muTaHus MojaTh HANPsHKEHUE HA CTCHT,

-peABapUTEIbHO YCTAaHOBUB J00aBOYHOE colpoTuBieHue B uenu skops AIIT, Bkatouuts
TII (kHomka «CeTby);

- monaB paspeurenue Ha padoty TII (SAG), ycranoButh uacrory Bpamenus AI1T Ha ypoBHe
350...400 06/MuH;

- Paspemuts padoty ITH (SALl) u , 3aaaB nepexitouareaem SAZ2 MOyl HampaBiCHHUE
BpallleHUsl aCHHXPOHHOT'O IBUTaTelNs , U3MEHATh MOMEHT Harpy3ku norenunomerpom RP1 momyns;

- IUIAaBHO M3MEHss Harpy3Ky , CHATb MeXaHW4ecKyro xapakrepuctuky [IIT, mpu stom
3auKkcHpoBaTh TOYKY KOpoTkoro 3ambikanus (Ug> 0, MB> 0, ®=0), a Takke HECKOJBKO TOYEK
pexkuMa MPOTUBOBKIIOUEHHS. JlaHHBIEe 3aHECTH B Ta0IHUILy 3.

Tabmua 3.

Rmo6
Urm, B
U,,B

I1,A

I, A

n, o6/mun
o, 1/c
Prmo, Bt
Pg, Bt
APoia, BT
AP, BT
AP o5, BT
PB, Bt

M, Hm

N

ITocae IMPOBCACHUS OIIbITa H606XOI[I/IMO YCTAHOBUTH BCC IICPCKIIIOYATCIIN MOI[y.]'I@ﬁ B HCXOAHOC
COCTOSHHC.

PacuetHble naHHBIE
[Torepu B 106aBOYHOM CONPOTHUBIIEHUH, BT:

12
API[OB - Ig . RHO6
3. lunamuueckoe mopmoosicenue

JluHamMuueckoe TOPMOKEHUE MTPUMEHSIETCS JIJIsl TOYHOW OCTaHOBKH JIBUTATEIsl IOCTOSHHOTO
TOKa W 3aKJIFOYaeTCs B 3aKOpAaYMBaHWM SKOPHOW TIICMM JJICKTPOJBHTATENII Ha aKTHBHOE
conpoTtuBieHue. Takoi cmoco® TOPMOKEHHUsS AENAeT BO3MOXHBIM OCTAHOBKY JBHTATENs MPHU
HYJIEBOM CKOPOCTH, B OTJIMYHE OT TOPMOKEHUS MPOTUBOBKIIOYCHUEM, ITPH KOTOPOM HEOOXOIMMO
UMETh YCTPOHUCTBO, KOHTPOIHPYIOIIEE TEKYIIYIO CKOPOCTh BPAIICHUS.

JIJIst CHATHS XapaKTePUCTUK B PEXKUME JMHAMHUYECKOTO TOPMOXKCHHS HE00X0IMMO coOpaTh
CXEMY, IT0Ka3aHHYIO Ha puc. 3.2.

SkopHas Temb JIBUTATENS  IMMOCTOSHHOTO TOKAa IMOJAKIIIOYAeTCs Ha JI00aBOYHBIC
conpotuBnenuss moxyinst MJIC1 depe3 maT4MKu TOKA U HAMPSIKEHHUS MOIYIS CHIOBOTO. BBIXOBI
JATYNKOB TOKA W HAIPSDKEHUS, a TaKXkKe BBIXOH jJarduka ckopoctd (JIC) moakro9aroTcst Ha BXOJIbBI
ADC1, ADC2, ADC3 moxayns BBOJ1a/BBIBOJIA.

OOMOTKa BO30OYXKICHHS JIBHTATENII ITOCTOSHHOTO TOKa IOJKIFOYAeTCS K  BBIXOIY
HEPETyIUPYEeMOTro HAIMPSKEHHSI ITOCTOSTHHOTO TOKA MOYJISI TUTAHUS.
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ACHHXPOHHBIA  3JIEKTPOJIBUTATENb, BBINOJHSIOMIMI  pOJb  HAarpy304HOM  MallWHBI,
noJKIovaeTcst K mpeoOpasoBarenmto uyacToThl [IY. IlpeoOpas3oBarens 4YacTOTHI 3alHUTHIBACTCS
HanpspkenueM 3x380B oT moaysst nuTaHus.

MAOC1

@ >

2 0O @ >
O

PI/ICYHOK 1.2. Cxema A IPOBCACHUA OIIbITa IMHAMHUYCCKOT'O TOPMOIKCHUA

OnbIT IPOBOAUTCS B CIEAYIOIICH MMOCIIE0BATEIbHOCTHU

- MPEIBAPUTEIILHO YCTAaHOBUTH J100aBOUHOE compoTuBieHue B 1enu sikops AT mo
YKa3aHUIO MPEIo/1aBaTens;

-BKJTIOYCHHEM aBTOMaTU4eckoro BeikitouatTenss QF | Momynst muTanus cTeHIa M KOHTaKTOpa
QF2 monyns nuTaHus OAATH HAMPSDKEHUE Ha CTEH;

- paspemuth padoty ITY (SAl) u, 3amaB mepexmrodareneM SA2 MOyl HalpaBiCHHE
BpallleHUsl aCHHXPOHHOTO JIBUTATENsI, U3MEHATh MOMEHT Harpy3ku noteHnuomerpoMm RPI momyns;

- IUIABHO 3aJ1aBasl Harpy3Ky, CHATb MEXaHUYECKYI0 XapakTepuctuky /IIT.

- JlanHble 3aHecTH B Tabnuiy 4
Tabnuma 4
Rno6
U,,B
Ia,A
I, A
n, o6/Muu
o, 1/c
Pg, Bt
AP»sms, BT
AP, BT
AP o5, BT
PB,BT
M, Hm
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Ilocne mnpoBeneHMsI ONBITa YCTAaHOBUTH BCE MEPEKIOYATENN MOIYJIEH B MCXOJHOE
COCTOSIHHE, BBIKIIFOUHTh KOHTaKTOp KM1 Momynst muTaHus U aBTOMaTH4YecKuil BeiKimovarenb QF1
MOJ1yJIsl IUTAHUS CTEH/IA.

Konmponsusie éonpocut

1.Kax u3menuts HanpasieHue Bpamenus JI1T?

2.1Touemy y JAIIT Bo3pacTaeT TOK SKOPS IPH YBEITUUCHUU HArPy3KH HA €0 Bary?

3.Ilouemy npu yMeHbIIEHUH TOKa BO30yx1eHus yactoTa Bpamenus 11T Bo3pacTaer?

4.TTpu xakux Buaax TopmoxeHus noustue KI1J[ nenpumenumo? IMouemy?

5.HazoBute TpeOoBaHMS K MCTOYHHKY IIOCTOSIHHOTO HANpsDKCHUS Ui pealn3aluu
PEKYIepaTUBHOTO TOPMOKEHHUS.

6.B yem oTIMUMS AMHAMUYECKOTO TOPMOXKEHUS OT TOPMOKEHUS IIPOTUBOBKIIOUEHUEM?

7.HapucoBatb (KaueCTBEHHO) SHEPreTHUECKHE AUArpaMMBbl JIJIsl BCEX BHIOB TOPMOXKEHUS U
XapaKTEepPHBIX TOYEK: MOMEHTHOI'O TOPMO3a (KOPOTKOI'O 3aMbIKaHMsI), TOUKH UJEAIBHOTO XOJIOCTOTO
X0/a.
®opma npeacTaBiaeHus pe3yJbTaTa: OTUET O MPOJICIAHHON paboTe
Kpurepun oueHku:

«5» (OTJIMYHO): BBIMOJHEHBI BCe 3aJaHus Ja0OpaToOpHON pabOThI, CTYACHT YETKO U 0e3 OmmOoK
OTBETUJI Ha BCE KOHTPOJIbHBIE BOMPOCHI.

«4» (XOpoIIo): BBIMOJHEHBI BCE 3aJaHUs J1a0OpaTOpHOW pabOThI; CTYACHT OTBETWUJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMHU.

«3» (yIOBIJIETBOPUTEILHO): BBINOJIHEHBI BCE 3aJaHMs JJAOOpaTOpHOW pPAabOTHI C 3aMEYaHUSIMU;
CTYJCHT OTBETHII HA BCE KOHTPOIBHBIE BOIIPOCHI C 3aMEUAHUSIMH.

«2» (He 3a4TE€HO): CTYJAEHT HE BBIINOJHWJI WJIM BBINOJIHWI HENPAaBWIBHO 3aJaHMs JIabopaTOpHOU
paboThl; CTYIEHT OTBETHJ Ha KOHTPOJBHBIE BOMPOCHI C OIIMOKAMH WM HE OTBETHJ Ha
KOHTPOJIbHBIE BOTIPOCHI.

JlaGopaTopHoe 3ansaTHE Ne 3
HccnenoBanue aCHHXPOHHOIO ABHIaTeIsl C KOPOTKO3AMKHYTHIM POTOPOM.
Hean: MccnenoBanye XapakTEpUCTUK ACUHXPOHHOTO 3JIEKTPOABUTATEIIS

Boinoainus padorty, Bel Oynere:

ymembs:
VY1 onpenensTh IEKTPOIHEPTETHUSCKUE TTapaMETPhI JIEKTPUUESCKUX MAIIIWH U alliapaTos,
ANEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
- V7 onienuBath 3)PEKTUBHOCTD PAOOTHI JIEKTPUUECKOTO U AJIEKTPOMEXAHHUUECKOTO
000pynOBaHUS;
MarepuajnbHoe o0ecnieyeHue:
WHCTpyKIIMK TIO BHIOTHEHHUIO pa0OTHI,
3aganue:
1. [ToBTOpUTH TEOPETUUYECKUI MaTEpHUAIL.
2. Cobpatb cxeMmy JUIsl ©”3MEPEHHUsI TapaMeTPOB.
3.Paccunrarh mapamMeTpsl JBUTATES.
4.TTocTpouTh MEXaHHYECKHUE XapaKTePUCTUKH ACUHXPOHHOTO  JIBUTATENS c
KOPOTKO3aMKHYTBIM POTOPOM
IMopsinok BbINOJTHEHHS PA0OTHI:
[lepen mpoBereHHeM nabOpaTOpHON pPaOOTHI HEOOXOAMMO TPUBECTH MOJYIM B HUCXOIHOE
COCTOSIHHUE:
-niepekioyarens «CeTh» MOyIIs THPUCTOPHOTO IpeoOpa3oBaTelis MEPEeBECTH B HUKHEE
MOJIOKEeHUe, Tiepekitouatesib SA3 - B monoxkenne «Pyu», SA4 - B monoxenne «HM», SA6
«PazpemieHue» - B HIKHEE TOJIOKEHUE.
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Tupucropuslii mpeoOpa3oBarenb MPEACTaBIsAeT o000 OAHO(A3HBINA JABYXKOMIUICKTHBIN
npeoOpa3oBaresib C pa3felbHbIM YIpaBiIeHHEM KoMIUleKTaMu. IIpeoOpa3zoBaTenb CIyXUT s
YIIpaBJICHUS 3JIEKTPOIBUTATEIEM IOCTOSTHHOTO TOKAa HE3aBUCUMOTO BO3OYKICHHUS.

Moayiab  TUPUCTOPHOTO  IpeoOpa3zoBaTeist  COJNEPXKUT  BBIXOJAbl  YIPaBIIAEMOIO
npeoOpa3oBaress A MUTaHUS OOMOTKHU SIKOPSI M BBIXOJIbI HEYIPABISIEMOr0 MpeodpazoBaTess s
MUTaHUS OOMOTKH BO30YKIEHUS.

Ha nuueByto nmaHenb BBIHECEHBI:

-kHoIKa «CeTh» 0JJaun HanpspKeHus >nekTponuranus Ha TII;

-niepexiitoyarenb SAL, KOTOPBIN CITYKUT Ui NEPEKII0UEHUS TapaMeTpa, 3HaueHue

KOTOPOIr0 OTOOpa)kaeTcsi Ha CBETOJMOJHOM HMHIMKATOpE «HAIpsKeHHE / TOK SKOps / TOK
BO3OYKICHHSI;

-TyMO5ep SA2 - BEIOOp pexknuma peryaupoBanus «CKopocTb/MoOMEHTY;

-rym0sep SA3 - BeIOOp pexkuma yrpasneHus «Pyd/ABT». B monoxxenun «ABT» yIrpaBieHHE
OCYILECTBIISICTCA C IOMOIIbIO BHEIIHEr0 BXOJHOIO CHTHAJla, CUTHaN nojaercs Ha kiaemmy XI,
BHYTPEHHHUE CBSI3M IpeoOpa3oBaTelsi HE pa3MbIKatoTcs. B monoxenun «Pyu» mojgada curHana
yIIpaBJIeHUs OCYyLIeCTBIsIeTCs ¢ noTeHuuomerpa RPI moayss;

-tym6nep SA4 - BeIOOp pexxkuma pabotel «[I/HM». B pexume «HM» (Harpyzounas
MallliHa) OOpaTHBIE CBA3M MO CKOPOCTH MM MOMEHTY MOJKIIOYAIOTCS aBTOMAaTUYECKH, HX
MEPEKITFOUYCHNE OCYIIECTBIIICTCS ¢ TToMoIIbio Tymbnepa SA2. B pexume «I1» (mpeodbpazoBareiib)
BCE BHYTPEHHHE OOpaTHble CBSA3M IpeoOpa3zoBaTessl pa3MbIKalOTCA, M AHAJIOrOBBIA CUTHAN C
kiemMMbl XI Moayns noctymaer HemocpencTBeHHO Ha Bxon CHU®Y mpeoOpazoBatensa. Bwidop
pekuma paboThl CUTHATIM3UPYETCS COOTBETCTBYIOLIUMHU CBETO AUOAMU;

-TymOsep SAS, KOTOPBIA OCYIIECTBIISICT BHIOOP HAIIPABJICHUS BPALICHHUS;

-TymOnep SA6 «PazpelieHre», KOTOPBIN yrpasiiseT [ojjaueil yrnpassionmX UMITyJIbCOB Ha
TUPHUCTOPBL;

-notreHuuomerp RPI, koTopbiii oOecneuuBaeT yCTaBKy 3aJaHMs, B COOTBETCTBUU C
MOJIOKEHHEM TymOepa SA2, 1o HaNpsHKEHUIO SIKOPS HITH 10 MOMEHTY;,

- k1eMMbl Uy, TpeaHa3sHaueHHblE s MOJAYd  PETyJIUPYEeMOTo  BBINIPSIMIEHHOTO
HaNpsDKCHUS Ha 0OMOTKY SIKOpSI IBUTATENIs IIOCTOSTHHOTO TOKA;

- k1eMMbl Uy, MpenHa3HaueHHblE s TOJauyd  HEeperyJupyeMoro BbIIPSMIEHHOTO
HaNpsDKCHUS Ha 0OMOTKY BO30YKICHHS JBUTATENS TIOCTOSHHOTO TOKA;

- natuuku Toka ([T) u nanpspkenus (JIH) npennazHaueHHbIE JUIi KOMMYTAIlMM BHELTHUX
00paTHBIX CBS3EH C TIOMOIIBIO AHATOTOBBIX PETYISTOPOB.

Moaynas TII umeer HMHIMKATOp, Ha KOTOPBIA BBIBOAATCS 3HAUYEHHUS €r0 BBIXOJHOTO
HaNPSDKCHHUS, TOKA SIKOPST ¥ BO30YKICHHSL.

Wupukanus pexuma paboThl mpeoOpas3oBaTens coAepXuUT 4 ceroaumona («3ammuray,
«Paboray, «Moct A» u «Moct B»).

IIpu pabote B pexxume HM (Harpy3ouHass maimimHa) rnpeodpasoBareib paboOTaeT B JIBYX
OCHOBHBIX pexkumax (puc. b.2):

- PerylIupoBaHUE CKOPOCTH;

- peryiImpoBaHUE MOMEHTA.

B pexume peryanpoBaHus CKOPOCTH JIBUTaTeNb pabOTaeT Ha TOPU3OHTAIBHOM
MEXaHUYECKOH XapaKTEePUCTHKE, a B PEKAME PETYINPOBAHUS MOMEHTA - HA BEPTHKAITBHOM.

Pe:xum peryJMpoBaHusi CKOPOCTH:

Jlst paGoThl IpeoOpa3oBaTessi B PSKUME PETYIUPOBAHUS CKOPOCTH HEOOXOIUMO:

- TymOsep SA2 ycTaHOBUTH B MoJiokeHHEe «CKOPOCThY;

- noteHoMeTpoM RP| mpou3BoauTh peryinupoBaHue CKOPOCTH ABUTATENSL.

Pe:kum peryJMpoBaHusi MOMEHTA:

Jlist paboThl ipeoOpa3oBaTelisi B peXKUME PEryITHpPOBaHUS MOMEHTa HEOOXOIUMO:
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- TymOnep SA2 ycTaHOBUTH B MoJIoKeHHE «MOMEHTY;

- noteHnroMeTpoM RPI perynupoBat MOMEHT, pa3BHBAEMBIN IBUTATEIIEM.
-niepexiitoyarenb SA1 Moayns 106aBOYHBIX COPOTUBIEHUH Nel ycTaHOBUTH B mosioskeHne «0.
B pabote wuccnemyroTcs CBOMCTBa aCMHXPOHHOTO JIBHUTATENs, KAaTaJOXKHBIE TaHHBIE KOTOPOTO
MIPUBEICHEI B Ta0wmIe 1.

Taonuua 1.

HaumenoBanue napamerpa 3HayeHue
Tun AP63B4
MoHocTh, BT 370
HomunasnpHOE HanpsbKeHne nuTanus o0OMoTku cratopa, Y/A, B 380/220
HomunanbHas yacToTa BpameHusi, 00/MuH 1310
HomunanbsHslii TOK (hasel cratopa, Y/A, A 1,18/2,04
COS cp 0,7
Yucno map moyirocoB 2
HomunansHbei MoMenT, H M 1,4
AKTHBHOE COIIPOTHBIIEHUE cTaTopa I1,0M 19
MexaHn4yeckue moTepu, Pyex AJl, BT 15

Jlnst mpoBeieH s pabOThI Ha TIEPCOHAITBHOM KOMIIBIOTEPE TOJHKHO OBITH 3aIYIIICHO MPOrPaMMHOE
obecnieuerue DeltaProfi u BeiOpana cooTBeTcTBYIOIIAs TabopaTopHas paborta. Cxema st
WCCIICIOBaHMSI ITPEICTaBIICHA HA PUCYHKE 1.

FTC?ADP:’
p——— I AOC2
4 ADCY —L
Vi [ 1 | waci
” A Ath—nr X1 Py X054
1 F—j_\_ W-ﬂ,
. 81 FROS 1= @)
Co—{-4C 2t «»*“’1%-*7‘-‘4»--"’\&
N LI T
[ TN x4

. (:},: T —
,.1:1,\
M2 ) (=)
LM (1—1/ T
o A
Xyr—— ]

X5

il

Pucynok 1 - CxemMa 17151 vcclieIoBaHUSI ACHHXPOHHOTO JIBUTATENS

ACHHXPOHHBIA ABUTATENb, UCCICNAYEeMBbId B JaHHOW paboTe, MOAKIIOYAETCS K BBIXOJaM
3x380B Moayssl muTaHUs Yepe3 U3MEPUTENb MOIIHOCTH M PETYIMPYEMBIE COTPOTUBIICHUSI MOYJIS
N00aBOYHBIX CONMPOTHBIEHUH Nel.

JlaTyuKu TOKa M HaNpsKEHUS CHJIOBOTO MOIYJS MOJKIIOYAIOTCA B CTAaTOPHYIO IIEMb
acunxponHoro asurarens. Beixoger AT, JIH u ITYH Moxyinis cuiaoBOro moaKIHOYAOTCA K BXOJaM
ADC1, ADC2 u ADC3 moxy:ns BBoJa/BbIBOJIa. Beixo matumka Toka moxayns TIT moakmrogaercs K
Bxo1y ADCA Mmosynst BBOJIa/BBIBOAA.
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B kadecTBe Harpy3o4HOW MaIIMHBI BBICTYNAeT JBHUraTelb IOCTOSHHOTO TOKa,
MOAKJIIOUEHHBIN K THpucTopHoMy mpeodpazosarento (TII). Ilepen nauamom padotsr TII momxeH
OBITH TIEpEBENIEH B PEXHUM PETyJIMpOBaHUS MoMeHTa. s ynoOcTBa mpoBeneHHs M3MEPEHU B
akopuyto 1menb JIIT BkirodaroTcs ammepMeTp U BOJBTMETP IOCTOSHHOTO TOKa MO
M3MEPUTEIBHOTO.

Mexanuueckas u 21eKmpomMexanuieckas XapaKkmepucmuku 08ueamelis

Mexanuueckasi XapaKTEpUCTHKA HpPEACTaBiIsieT co00i 3aBUCHMOCTh YacCTOTHI BpAIEHHS
JBUTATENI OT TOJIE3HOTO0 MOMEHTa Ha Baiy apurarens o = f(My) mpu mocTossHHOM 3HAaYEHUH
YacTOTHl M aMIUIMTYIbl THTAIOMIETO HAMpPSDKEHHs. OJIEKTPOMEXaHUYecKas XapaKTepPHUCTHKA
JIBUTATEJIS TIPEICTABISIET COO0H 3aBUCMMOCTh YaCTOThI BpaIleHUs OT Toka cratopa o = f(l;)

OnbIT IPOBOAUTCS B CIEAYIOLIEH I1OCIEN0BATEIbHOCTH:

-BKJIIOYUTHh aBTOMaTudeckuil Bbikatodarenb QFLl monyns nuranus crenga u koHTaktop KMI1
MOJTyJIsl IUTAHUSL, TP ATOM I10/IaeTCsI HAPSHKEHUE Ha aCHHXPOHHBIN IBUTaTEb;

- 1oJIaTh NUTaHUE HA TUPUCTOPHBINA MpeoOpa3oBaTeib BKIOYEHHEM KHONKU «CeTby;

- mojath paspemieHue Ha padoty TII (tymOmep SAG) u BbiOparh Hanpasienue Bpamienus JIIT
(mepexirouaresb SAD);

- 3aJlaBasi MOMEHT Harpy3ku c nomouipio noreHuuomerpa RP1 tupucropHoro npeodpaszoBates,
CIIEIUTh 32 YacTOTOM BpaileHus. Ecnu oHa yBenW4YMBaeTCs, MOMEHSATh HAmpaBlICHHE MOMEHTa
Harpy3Ku;

-CHSATb HECKOJBbKO TOYEK JBHUraTEJIbHOTO pEXUMa, TIOMEHSATh HamlpaBlIeHHE MOMEHTa
(mepexitouarens SAS TII) U CHATH HECKOJBKO TOYEK I'eHEepaTopHOro pexkuma. [Ipu mpoBeneHuu
ombITa cneauThb 3a TOKoM sikopst AIIT. OH He nomkeH npeBbilaTh HOMUHATBHOTO 3HAYEHUS.
JlaHHBIE OTBITA 3aHECTH B TAOJIUITY2.

JlaHHbIe OnbITa

n, 00/MUH
Ue, B

Ic, A

Pc, Bt

PacueTHbIE JaHHBIE

o l/c

S, BA
cosQ
AP»s1, Bt
APyex, BT
PB, Bt
M., H-m
N

[Tocne mpoBeneHus OMbITa YCTAHOBUTH BCE MEPEKIIOYATENM MOIYJIEH B HCXOJHOE COCTOSIHUE,
BBIKITIOYNTHh KOHTakTop KM1 Monyns muTanust U aBTOMaTH4ecKHil Bbikmodarens QF1 momyns
MUATAaHUS CTEHA.

PacuerHble JaHHDBIE!

Yacrora BpallleHHs IBUraTelIs
o =7 n/30

r7ie N - CKOPOCTh BPAIICHHsI dJIEKTPOABUTATENS, 00/MHUH;
[ToHas MomHOCTE, TOTpeOIsiemMas u3 cetu, B-A:

S=3Uq: Ic
rae Ug - ha3Hoe HanpspKeHue MUTarIien cetu, B;
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Ic - Tox ¢a3sl cTaTopa ACHHXPOHHOTO ANEKTPOABUraTENs, A.
KoaddurmeHT MOIHOCTH IEKTPOIBUTATES:
cose=3 Pc/ S
DneKTpuYecKue MOTEPH B 1IN cTaTopa, BT:
APa1 =3- Ic ZTC
IJIe T~ COMPOTHUBIIeHNE (Pa3bl 0OMOTKH cTaTopa, OMm.
DNeKTpUUECKUEe MOTePH B T00ABOYHOM CONPOTHUBIICHUH IIETIH cTaTopa, BT:
APno6 = =3- Ic 2-1";[06
TJIe T .06 - J00ABOYHOE COMPOTUBIICHHE, BBEIEHHOE B IIETb cTaTtopa, OM.
[Tone3nas MOIITHOCTH Ha BaJTy ABUTaTelNs, BT:
PB:3 : Pc- AP»>1 - APIIOG 'APMEX

rae APypx - MeXaHudeckue noTepu asurarens, BT;
P, - aktuBHas MomHOCTH B (haze craTopa, BT.
MowmeHT Ha Baiy aBurarens, H-m:

M;=P,/®
KoaddurmenT nosie3Horo 1elcTBUS B ABUTATEIIBHOM PEKUME JICKTPOIBUTATEIS:

n=P,/3Pc

[To 7aHHBIM OMBITOB MOCTPOUTH MEXAHUUYECKYIO, SJIEKTPOMEXAHMYECKYIO XapaKTEPUCTUKY, a TAaK¥Ke
3aBHCUMOCTH 1|, cos = (M,).

Konmponvhuvie 6onpocwi

1.Kak u3MeHHUTh HalpaB/IeHUE BPAIlEHUS] ACHHXPOHHOT'O JBUTaTelIs?

2.Kak u3MEeHUTCS MOMEHT aCHHXPOHHOTO JBUTATENS TIPU MOHIKEHUH HANPSHKCHUS TUTAOIIECH
cetu?

3.MoXeT 11 aCHHXPOHHBII JBUTATENb CO3/1aBaTh MOMEHT IPU CHHXPOHHOW 4acTOTE BPAICHNUs?
4.Kak u3MeHseTcst TOK cTaTopa JBUraTelis Ipy MOBBIICHUH HANPSKEHUS! 1 HEU3MEHHON Harpyske
Ha Baly BUraTesns?

5.Ha MexaHn4eckoi XapakTepHCTUKE JABUraTessl yKa3aTh TOUKY IEPeX0/ia B TEHEPATOPHBIN PEXUM,
TOYKY PEaTbHOTO ¥ HIEATEHOTO XO0JIOCTOTO X0/1a.

®opma npeacTaBiaeHus pe3yJbTaTa: OTUET O MPOJIeIaHHON paboTe

Kpurtepuu onenku:

«5» (OTIAMYHO): BBINOJIHEHBI BCE 3aJaHUs J1aOOpaTOPHOM pabOoThI, CTYIEHT YETKO U 0e3 OmuOoK
OTBETHJI Ha BCE KOHTPOJIBHBIE BOTIPOCHI.

«4» (XOpoIOo): BBIOJHEHBI BCE 3aJaHMsl J1abOpaTOpHOW paboOThl; CTYJEHT OTBETHJ Ha BCe
KOHTPOJILHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

«3» (yIOBIIETBOPHUTEIBHHO): BBIIIOJHEHbI BCE 3a/aHUs JIAOOpPAaTOPHOW pabOThl C 3aMEYaHUSIMU;
CTY/ICHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOTIPOCHI C 3aMEYaHHSIMU.

«2» (HE 3a4TEHO): CTYJEHT HE BBIIOJHMWJ WJIN BBIIOJHWI HEMPABWIIBHO 33/1aHUs JIaOOpaTOpHOU
paboThI; CTYACHT OTBETWJ Ha KOHTPOJBHBIE BOIPOCHI C OMIMOKaMH WM HE OTBETHJ Ha
KOHTPOJILHBIE BOITPOCHI.

JlaGopaTopHoe 3ansaTHe Ne 4
HccaenoBanue cucreMbl «THPUCTOPHBIN NPeodpPa3oBaTelib — ABUTraTeb IOCTOSTHHOIO
TOKa»
Heab: UWccnenoBanue paboyux CBOWCTB U TOKa3aTelell peryJupoBaHHsS  CHCTEMBI

«TupucTopHsIil mpeobpazoBareb - ABUraTesb noctostHHoro tokay (TII-/1).

Boinosinus padorty, Bel Oynere:

ymembo:
V1 onpenensTs 3JIEKTPOIHEPTETUYECKHE ITapaMETPhI AJIEKTPUIECKNX MAIIVH U allllapaTos,
JIIEKTPOTEXHUYECKUX YCTPOMCTB U CUCTEM;
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- Y7 ouenuBath 3 (HEeKTUBHOCTH pabOTHI SNEKTPUUECKOTO U AIEKTPOMEXaHUIECKOTO
00opyI0BaHUS;
MarepunanbHoe obecrnieyeHue:
MHCTPYKLIUHU MO BBIOJHEHUIO pabOThI, TaOOPATOPHBIN CTEHT
3aganmue:
1. IToBTOpPUTH TEOPETUYECKUI MaTepUall.
2. CoOpatb cxemy AJisl U3MEpEHHsl TapaMeTPOB.
3.Paccuntarh nmapameTpsl JBUTATENS.
4.T1ocTpOUTh XapaKTEPUCTHKH JIBUTATEIIS
ITopsinok BbINOJIHEHHSI PAa0OTHI:
[lepen mpoBenenuem gabopaTopHOil pabOTHI HEOOXOAUMO MPUBECTH MOIYJIH B MCXOIHOE
COCTOSIHHE:
-[IEPEBECTU MOJYJIb THUPHCTOPHOTO MPEoOpa3oBaTessl B PEXKHUM PErylIUpOBaHUS CKOPOCTH,
JUIsL 3TOTO YCTaHOBUTH mepekimodaresib SA3 B mosokeHue «ABT», SA4 - B monoxenune «HMy,
KHOTIKY «CeTh» - B HIJKHEE MOJIOKEHHE, TIepeKIouaTesb SA6 — B HIDKHEE MTOJIOKEHHE;
-IIepeBeCTH MpeoO0pa3oBaTeb YacTOThl B PEXHUM PETyIUPOBAHUSA KPYTALIETO MOMEHTA:
nepexmouarens SAl momnyns [TY ycranoButh B monoxeHne «MOMEHT», Mepekirodareins SA2
YCTaHOBUTH B CpeJHEE MOJOXKEHHUE, Mepekiodareab SA3 yCTaHOBUTH B MOJNOXKEHHE «MOMEHTY,
noreHuuomerp RPIl - Ha MuHMMYM cHHUMaeMoro HampspkeHus (KpaiiHee IOJIOKEHHE IPOTHUB
4acoOBOI CTPENIKH), HACTPOUTH MpeoOpa3oBaTellb Ha PEXKUM MOACPKAHUS MOMEHTA,
-MIOTEHIIMOMETp curHana 3amanus RP1 Ha momyne perynsiTopoB yCTaHOBUTH B KpalHee
MOJIOKEHHUE TIPOTHB YaCOBOW CTpEJKH, mepekitodyarenb SAS ycTaHOBHUTH B mosiokeHue 3,5, SAG
YCTaHOBHTH B TIOJI0KEeHUE «O.
B pabote wuccnenyloTcs CBOWCTBA CHUCTEMBI SJEKTPOIPHBOJA HAa OCHOBE JBHTaTEINs
MOCTOSTHHOTO TOKA, KaTaJIOKHBIE JaHHBIE KOTOPOTO MPHUBEIEHBI B Tabmume 1.
Tabnuna 1 [lacnopTHbIe 1aHHBIE MAITMHBI TOCTOSTHHOTO TOKA

HawnmenoBanue napamerpa 3HavyeHne
Tun [1J1072
MomiHocTs, KBT 0,18
HomunanpHOe HanpsikeHne NUTaHusl OOMOTKH sikopsi, B 220
HomuHasbHbI TOK SKOpsI, A 1,3
HomuHanbHoe HanpsbkeHre 0OMOTKH BO30Yx1eHust, B 220
HomuHanbHas gacToTa BpameHus, 00/MuH 1500
HomunaneHOE conpoTusieHue sskopsi, Om 18,5
HomuHanbpHOE CONpOTHBIICHUE MapaJuIeIbHONH 0OMOTKH BO30YxaeHus, OM 820
Conpotusienne 0OMOTKH sikopst R,0°C (pacueTHoe 3Hauenue), Om 6,4
Conpotusienne 00MOTKH Bo30yxaenust ROB.20°C (pacuer, 3Hauenue), Om 222
Mexannueckue norepu, APmex.anr, Bt 15

Cxema Juis MccieZIOBaHHs CHCTEMBI, TIpUBeIcHa Ha pucyHke 1. /Iy mpoBeaeHus JaHHOW paboThI
Ha MePCOHATLHOM KOMITBIOTEPE JIO0KHO OBITH 3aImyIieHo mporpammuoe obecnedenue DeltaProfi.
JlBurarens nocrossHaoro toka (AIT) mogkimroyaercss K MOZYIIO TUPUCTOPHOTO MpeoOpa3oBaTens
(TIT): sikopHas OOMOTKAa WPHUCOSAMHIETCS K BBIXOJAAM JIByXKOMIUIEKTHOTO PEBEPCHBHOIO
npeoOpazoBarens Moxyias TII, oOMOTka B30y IeHHS - K BBIXOAaM HEPEryJIMPyeMOro UCTOYHHKA
BBIITPSIMIICHHOTO HATIPSKCHUSL.

Beixoz perynsTopa Toka MOAYIISL peryJsITOpoB MojakodaeTcs K Bxoay X1 moxyns TII, a Takke
Bxony ADC4 moxyns BBOma/BeIBOAa. Ha BXOJ perynsropa TOKa TOJACTCS CHTHAI 3aJIaHUs C
noteHiomerpa RP1 momynst perynsatopos.
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B xadecTBe Harpy304HOM MAILIMHBI BBICTYIIA€T ACUHXPOHHBIN JIEKTPOIBUIaTENb, [IOKIIOYEHHBIN K
npeoOpazoBaresnto 4acToThl. [IpeoGpa3zoBaTens 4aCTOTHI 3aTUTHIBACTCS TPeX(a3HBIM HAMPSIKCHUEM
3x3 80B ot Moy nuTaHUS.

Jns u3MepeHus ToKa AKOpPs U HAMPsHKEHUST Ha AKOPE UCTOJIb3YIOTCS TATYMKU TOKA M HAIPSIKEHUS
CUJIOBOTO MOIyJds. BbIXOAbl HaTUMKOB TOKa M HampspkeHus, a takxke [[YH cunoBoro monyist
noakarouarorces K Bxogam ADCI, ADC2 , ADC3 Moyt BBOIa/BbIBOZa COOTBETCTBEHHO.
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Pucynok 1 - Cxema 111 UCCIIeIOBaHHS CUCTEMBI
EctecTBeHHBIC XapaKTEPUCTUKU MPEJCTABISIOT COOOH 3aBUCUMOCTH YaCTOThI BPAIIICHUS JIBUTATEIIS
OT TOKa SIKOPA (JIIEKTPOMEXaHMYECKasi XapaKTePUCTHKA) U OT MOMEHTA Ha BaJly JICKTPOJIBUTATEIIS
(Mexannueckas xapakrepuctuka): o = f(l,), ® = f(M;) npu mOoCTOSHHOM HaNPSKEHUH SIKOPHOM
[ENH U OTCYTCTBHH JOOABOYHBIX COMPOTUBIICHUH B EMH SKOPS U BO3OYKICHHUS.
[Topsiiox poBeIeHUs OMbITA:
-BKJIFOUYUTH aBTOMATHUYECKUIl BbIKiModarenb QF| momyns muranus creHga M KoHTaktop KMI1
MOJTYJISl [TUTAHMUS,
-BKJIFOUEHHEM KHOTIKH «CeTh» MoAaTh HanpshkeHue Ha Moayis TI1;
- moaate paspemienue Ha padoty TII (TymGnep SAG) u ycranoBuTh noteHnuomerpom RP1 momysist
pPEeryJIsITOpOB HOMUHAJIbHOE HanpsbkeHue Ha sikope AIIT;
- BbIOpaB HEOOXOIMMOE HANpaBlICHWE BpAICHHWS AaCHHXPOHHOTO JBWTATelNs, 3a]aBaTh
noreHpomerpom RP1 monynst [TY MmomenT Harpy3ku. [Ipu cHATHM OTIBITA CIIEAUTD 32 TOKOM SIKOPS
JIIT. OH He NOKEeH NpeBBIIaTh HOMUHAIBHOTO 3HAYCHMS;
-IPH TPOBENEHUH OIbITA JKEJIaTeIbHO 3a(hUKCHPOBAaTh HECKOJIBKO TOYEK JIBUTATEIBHOTO U
TeHEPaTOPHOTO PEXKUMOB. Pe3ynbTaThl OIbITa 3aHOCUTH B TAONIHITY 2.
[Tocne mpoBeneHWsI OINBITa YCTAaHOBUTH BCE MEPEKIIOYATENM MOJIYJEH B HMCXOIHOE COCTOSHHE,
BBIKITIOYNTh KOHTakKTOp KM Momyns muTaHus ¥ aBTOMaTHYeCKWil BbIKIrouarens QF1 momyss
MTUTAHUS CTEHIA.

=

Tabmuma 2.
n, o6/MuH
Iy A

Iz, A

U, B

P,, Bt
APsys, Bt
AP>nB, Bt
APyviex, BT
PB, Bt

o, 1/¢c

M,, Hm
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PacuerHbie naHHLBIE.
YacTtora BparmieHus gsuratens, 1/c:
o =1 n/30

rze N - CKOpOCTh BPAILLCHUsI AIEKTPOBUTaTENIsA, 00/MUH;
Mo1HOCTb Ha BBIX0/1€ TUPUCTOPHOTO peoOpazoBaTens, Br:

P, =1 Uy
[Torepu B sixopuo# uenu JIIIT, Bt:
APoanst = I,lz- Rs
rae Rsa —conpoTuBieHue SKOpHOM 1enu, cM. Tadmmiy 1, Om:
DNeKTpuUeCKre MOTepu B 0OOMOTKE BO30OYKICHUS ABUTaTEINs, BT:
AP»aiB = IBZ- Rs
rne RB —comportuBienue sskopHoOH 1ienu, cM. Tabmuiy 1, Om:

MomHoOCTh Ha Bajly IBUTaTEN:
P.= P, — AP»amus - APa>1B — APMmex.anT
rae - APmex.inT - MexaHM4ecKue oTepu JBUTATEINs, cM. Tabnuiry 1, BT:
MowmeHnT Ha Baity asuraresns, Hm
M; =P,/ ®
Ilo pgaHHbIM  TaOmUOBl 2  HOCTPOUTh  MEXAHUYECKYIO,  3JIEKTPOMEXaHUYECKYIO
XapaKTEePUCTHKH, a Takke 3aBucuMocth 1 = f(My), n = (1)
KoHTpoJibHbIE BOPOCHI.
1. Kak ocyiecTsisiercs peryivpoBaHue HanpsbkeHus Ha Beixone TI1?
2. Kakomy Hamnpspkenuto ynpasienus TII cooTBeTcTByeT yroi peryiupoBaHus, paBHblil 90
rpaaycam?
3. Kakumu ycrnoBUsIMM OrpaHUYeHbl MakcUMalibHble HanpsbkeHus TI1 B ”HBEpTOpHOM U
BBIIPSIMUTEILHOM PEXXUMaX?
4. Kak onpenennTs MUHUMaIbHYIO CKOPOCTh ABUTATENs B CUCTEME?
5. [louemy MexaHuueckas xapaktepuctuka asurarens B cucreme TII-/] msrue, ueM ecrecTBeHHas
XapaKTEepUCTHKA IBUTATENs?
6. Kak u3MeHHUTCS TOYHOCTD PETYIMPOBAHUS CKOPOCTH MPH U3MEHEHHUH HATIPSHKCHUS YITPABIICHHS
TII?
7. Kak onpenenuts TOUKY Iepexo/ia U3 HempepbIBHOTO pexuma padotsl TII B mpephIBUCTHII?

8. B kaxom pexxume KIIJI cuctems! TII-/] paBen nymo?

9. B kakom pexume paboTaeT 1BUraTelb, Korjaa Ko3(pQHUIHMEeHT MOIIIHOCTH CUCTEMBI
pasen TII-/1 nymo?

10.  KakuMmu ycIIOBUSIMH OTPaHWYEH AMAIA30H PETYIUPOBAHHS CKOPOCTH B CHCTEME

peryaupoBaHus TOKa BO30YXIECHHs?

®opma npeacTaBjeHUs pe3yJbTaTa: OTYET O IPOJeTaHHON paboTe

Kputepun onenkmn:

«5» (OTIIMYHO): BBHIMOJHEHBI BCe 3a7aHMs Jab0paToOpHOl paboOThl, CTYIEHT YeTKO U 0e3 OmmOoK
OTBETHJI Ha BCE KOHTPOJIbHbBIE BOIPOCHI.

«4» (XOpoIl0): BBHIIOJHEHBI BCE 3a/laHusl J1abopaTOpHOW pabOThHI; CTYIEHT OTBETHJI Ha BCe
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSMHU.

«3» (YZOBIIETBOPHUTENHHO): BBHIIOJHEHBI BCE 33/JaHHs JTa0OPATOPHOM pPabOTHI ¢ 3aMEYaHUSIMH;
CTY/IEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUAHUSIMH.

«2» (He 3a4TEeHO0): CTYJEHT HE BBINOJHWJ WU BBINOJIHWI HEMPaBUIBHO 3aJaHus JlabopaTOpHOU
palboThl; CTYAGHT OTBETWI Ha KOHTPOJIbHBIE BOIPOCHl € OIIMOKAaMH WJIM HE OTBETWJI Ha
KOHTPOJIbHBIE BOIIPOCHI.
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JlabopaTopHoe 3ansiTHe Ne 5

HccaenoBanue cucTeMbl ((Hp006p330BaTeJ1b 4acCTOThI - aCHHXPOHHbIﬁ ABHUIaTEJIb)»

Heuas: VccnenoBanue pabouux cBoicTB cucreMsl «IIpeobpazoBarenb 4acTOThI -aCUHXPOHHBIN
nsurarenby (ITY-A/Jl), 4acTOTHOTrO peryaupoBaHusi CKOPOCTH BPALLIECHUS.

Bbinosinus padory, Bel Oyaere:
ymembs:

-Vi1 OIIPECACIIATD SJICKTPOSIHEPICTUUCCKUE ITapaMETPhI SJICKTPUYCCKHUX MAIlIMH W allllapaToB,

ANEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;

- V7 ouenuBath 3QHEeKTUBHOCTh PAOOTHI ANEKTPUUECKOTO U ANEKTPOMEXAHUYECKOTO

00O0pynOBaHUS;
MarepuajibHoe o0ecnieyeHue:

WHCTpYyKIMY 1O BBITIOJIHEHHUIO paboThl, 1a00paTOPHBIM CTEHT
3aganue:

1. [ToBTOpUTH TEOPETUUECKUIT MaTEpHAIL.

2. CoOpatp cxemy sl U3MEpPEHUs TapaMeTPOB.

3. Paccunrare mapameTpsl IBUTATEIs.

4.ITocTpouTh MEXaHNYECKUE XapPAKTEPUCTUKHU ABUTATEIS
Ilopsinok BbINOJHEHHS padOThHI:
B pabGote wuccrenyrorcs cuctemMa 3JEKTPONPUBOJA HAa OCHOBE
KaTaJOXKHbIE JaHHbIE KOTOPOIO IPUBEIEHBI B Tabnuie 1.
Tabmua 1.

ACHHXPOHHOI'O JBUI'aTCIIA,

HanmvenoBanue nmapamerpa 3HaueHHe
Tun Al1P63B4
MoiiHocts, BT 370
HoMmuHasnbpHOE HanpsbKeHHe MUTaHust 0OMOTKU ctatopa, Y/A, B 380/220
HomunanbHas gactoTa BparieHus, 06/MUH 1310
HomunasbHbIi TOK ¢asbl ctatopa, Y/A, A 1,18/2,04
COS cp 0,7
YucI1o map moJrCcoB 2
HomunansabIil MoMeHT, H M 1,4
AKTHBHOE CONIPOTHBIIEHUE cTaTopa I1,0M 19
Mexannueckue norepu, Pyex AJl, BT 15
Tabnuua 2 [lacnopTHbIE TaHHBIE MALTHHBI IOCTOSHHOTO TOKA

HawnmenoBanue napamerpa 3HavyeHne

Tun 111072
MomiHocTs, KBT 0,18
HomunanpHoe HanpsikeHne nuTaHusl 0OMOTKH sikopsi, B 220
HomuHanbHb1# TOK siKOpsI, A 1,3
HomuHuanbHOe HanpsbkeHre 0OMOTKH BO30YxaeHust, B 220
HommuHanbHas yacToTta BpameHus, 00/MuH 1500
HomunanbHoe conpoTusienue sskopsi, Om 18,5
HomuHanbpHOE CONpOTHBIICHUE MapaJuIeIbHON 0OMOTKH BO30YXIeHus1, OM 820
Conporusienne oOMOTKH sikopst R,0°C (pacueTHoe 3HaueHue), Om 6,4
Conpotusienne 00MoTkr Bo30yxaenust ROB.20°C (pacuer, 3Hauenue), Om 222
Mexannueckue norepu, APmex.anr, Bt 15
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[Tepen mpoBeneHreM pabOTHI MPH BBIKIIOYEHHOM aBTOMaThdeckoMm BbikMtouaTene QF1  MIIC
MIPUBECTH MOAYJIU B UCXOJHOE COCTOSTHUE!

-nepexitoyarens «Cerb» moxyns TII mepeBectH B HWKHee mojiokeHue, Tymobiep SA3 - B
nonoxenue «Pyua», SA4 - B nmonoxkenne «HM», SA6 - B HmwkHee mojoxkeHune, SAS - B cpeaHee
nonoxenue. Ilepesectu TII B peskum perympoBaHuss MOMEHTA;

- nepeximovarenb SA2 monynsa [IY mepeBecTu B cpemHee mojokeHue, rnoreHuuomerp RP1 — B
KpaifHee MOJIOKEHHE MPOTHB 4acoBoil crpenku. [Ipeobpa3oBarenb 4aCTOTHl HACTPOUTH HA PEKHUM
MOAJEP>KaHUsl CKOPOCTHU IPU CKAISIPHOM yIpaBiieHHd. Cxema JJisl CHATHS XapaKTePUCTHK CUCTEMBI
[TY-A]] mpuBeneHa Ha pucyHke 1.

vn | MR |
A Algyg
B B1,
c c c1
N

Pucynok 1 - Cxema 1151 cHATUS XapakTepucTuk cucremsl [TH-AJ]

JBuratens nocrosHHoro toka (JI1T) moaxmrouaercs K MO0 TUPUCTOPHOTO IpeoOpa3oBaTesis
(TII): saxopHast oOMOTKa MpPHUCOEAMHSIETCS K BBIXOJAM SIKOPHOTO IpeoOpaszoBarens moxyas TII
yepe3 JaTYMKU TOKA M HAIMpPsDKEHUs, OOMOTKa BO30YKIEHMS - K BBIXOJAaM HEPEryIHpyeMoro
HMCTOYHMKA MOCTOSHHOTO HANpsUKEHMs. BBIXOJBI JaTYMKOB TOKa M HampspkeHWs, a Takke [TYH
CHJIOBOTO MOy moakitovaroTes k Bxogam ADC1, ADC2 , ADC3 moaynst BBOa/BBIBOAA.
ACUHXpOHHBI  3JIEKTPOJABHUIaTeNb MOJKIOYaeTcss K  mpeoOpazoBaTento  4vactorel  [1Y.
ITpeoOpa3oBarenb 4acTOThl 3amuThIBaeTcs HampspkeHMeM 3x380B or Moayns muTaHus uepes
MOJTyJTb U3MEPUTEINS MOIIHOCTHU. J1JIsl MpOBEACHUSI TAaHHOH PadOTHI Ha MEPCOHATLHOM KOMITBIOTEPE
JOJDKHO OBITh 3amyllieHo mporpaMmHuoe obecriedenue DeltaProfi .
Mexanuueckue xapakmepucmuxu cucmemwl [14-A/].
CkansipHoe ympasneHue B cucreme ITH-AJ[ cBoguTCsS K M3MEHEHHIO MapaMeTpPOB HampsKEHUs
cTaropa W YacTOTHl TOKa CTaTopa IMpH 3apaHee yCTAaHOBJICHHOM 3aKOHE CBSI3M MEXIY HUMHU.
CraTuueckre XapaKTepHUCTUKU 3JIEKTPONPHUBOAA TPEACTABIAIOT CO00H 3aBHUCMMOCTH YaCTOTHI
BpaleHus, Toka craropa, KI1JI, COS¢ or MoMeHTa Ha Bany ABUraTels: o, Ic |, cose = f(Mg).
Jlnst mepeBeieHus mpeoOpa3zoBaresst B JaHHbIM PEKUM BBIIOIHUTD CIIEAYIOIINE ASHCTBUS:

- cOpOCUTHh HACTPOWKM HA 3aBOJICKME W 3alpOrpaMMHpOBATh MPeoOpa3oBaTellb HA PEKUM
peryaupoBaHus CKOPOCTH.

Copoc Ha 3aBo/ICKHE HACTPOHKHU

BriOpate mento | «Menro I19», B Hem BbIOpaTh noamMento 1.12 «3agoockas nacmpotikay, B
HEM BBICTaBUThH CIENYIOIIHME IapaMeTpbl (B CKOOKax IpeICTaBlICHHBIE TPeOyeMbl 3HAYCHUS
apaMeTpoB):

- FCSI- ncrounuk kondurypammn (MakpokoHbuUTyparms),

- FrY-rpynmne!r napamerpos (Bcee);

- GFS - Bo3Bpar k 3aBojickuM HacTpoiikam (/1a).
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[Tocne mpoBeaeHwMsI MpoIeIyphl cOpOca MOCIeIHNN TapaMeTp BepHETCs B 3HadeHune «Hery.

HacTtpoiika pa3oMKHYTOro KOHTYpa peryJupoBaHHUs CKOPOCTH

Bri6pars mento 2 «Yposens 0ocmynay, B HeM BbIOpaTh YPOBEHb SKCIIEPTHBIM.

Bri6pats mento 1 «Mento IT9», B Hem BbIOpaTh noaMeHto 1.4 «/Ipueody», B HEM BBICTABHUTH
CIIeyIOIre apaMeTphl (B CKOOKAX MPeCTaBICHHbBIC TPeOyeMbl 3HAYCHHS TAPAMETPOB):

- bFr - cranpaptHas yactoTa HanpspkeHus nutanus asurarens (50 ' MOK);

- nPr - HoMUHaIbHAS MOIIHOCTH JBUTATEIS,

- UNS - HoMHHATbHOE HAIPSKEHUE ABUTATES,

- nCr - HOMUHAJIBHBIN TOK JABUTATES,

- Frs - HoMuHanbHas yacToTa IBUraTelis;

- NSP - HOMHUHATTBFHAS CKOPOCTH JIBUTATEIIS;

- INSP - nuckpeTHOCTH 3a/1aHusI CKOPOCTH;

- PHr - nopsinok uepenoBanus a3 (ABC);

- UO- nynesoit ypoenb Hamnpspkenus (0 B);

-Ctt- pesxum padotsl npusoja (UF2 - ckansipHOe yripaBiieHHE).

Briopate menio 1 «Menio II14», B HeM BbIOpaTh MOAMEHIO 1.5 «Bx00wvi-661x00b1», B HEM
BBICTaBUTHh CJICAYIOIIHE TapaMeTpbl (B CKOOKax TMpEeACTaBICHHBIC TpeOyeMbl 3HAYCHUS
rapaMeTpoB):

tcc - 2/3-npoBoHoe yrpasieHue (2-MpoBOIHOE).

Bribpats Mento 1 «Mento I14», B Hem BbIOpaTh noaMmeHto 1.6 «Vnpasnenue J11», B HeM
BBICTaBUTh CJICAYIOIIHE TapaMeTpbl (B CKOOKax TpeACTaBICHHBIC TpeOyeMbl 3HAYCHUS
rapaMeTpoB):

-Frl - Be1Oop ucTounuka 3ananust {AH - aHanorossiii Bxox Nel - MOTEHIIMOMETp Ha JIMIIEBOW
MaHEeIH MOIYIIA).

Bri6pars mento 1 «Menrwo IT9», B Hem BbiOpaTh noamento 1.7 «llpukiaouvie gpynxkyuuy, B
HEM BBIOpaTh TpyONy MapaMeTpoB «3agaT4WK TeMIla», CKOH(QUTYPHPOBATh CIEAYIOIIUE
MapaMeTpsl:

- bra - agantanus remmna Topmoskenus (Her).

Jlanee TpoOBECTH TMPOIEAYPY AaBTOHACTPOWKHM C TIIETbIO0 ONPEACICHUS TPHBOJOM
OOMOTOYHBIX JaHHBIX cTaTopa. BeiOpath meHto 1 «Menw II9», B Hem BbIOpaTh moamento 1.4
«Ilpu6ooy, B HEM BBICTaBUTH CJENYIOIIME NapaMeTpbl (B CKOOKax MpeAcTaBlI€HHbIE TpeOyeMbl
3HAYEHUS MapaMeTpoB):

- tUn - aBTonactpoiika ([a).

[Tocne mpoBeaeHus MPOIeTyphl ABTOHACTPONKY MOCIEAHUMA MapaMeTp NepenIeT B 3HaUCHHE
«BBITTOTHEHO.

- ycTaHoBUTH mapametrp SLP - kommeHcamus ckonbxeHUs B 3HadeHHe 0 (pekXUM KOMIIEHCAIIUU
CKOJIbKEHUS OTKIIIOUEH).

Tabmuma 3
Uc,B

Ic,A

U,,B

Ia,A

n, 06/MuH
Upx,B
IBX, A
PBx, Bt
Sc, BA

o, l/c
APs1, Bt
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APg, Bt
Pg, Bt
Ps, Bt
Pc, Bt

Nax

nrm-a):[
COSQAJ
COSY y-AJT
M,, Hm
OneIT IPOBOAUTCSA B CIIEAYIOLIEH [TOCIIEOBATEILHOCTH:

- BKJIIOYHTH aBTOMaTH4eckuil Bhikitouarenb QF1 momyns muTaHus CTeHAa W HaXaTb KHOIKY
«BKJL» Mmonyns nuranus;

- BKJIFOUUTh KHONIKY «CeTh» moays TII;

- BBIOpaB HampaBJICHHE BpAIICHUS ACHHXPOHHOTO 3JIEKTPOJBUTATENS MepekiaodareneM SA2
monyins [T4Y, 3agate norenimomerpom RPI BeixoaHyro yactoTy npeodpaszosarens 50 [

-1ojath paspemieHue Ha padoty moayis TII (tym6siep SA6);

-3a)UKCUpPOBaB HEOOXOJUMBIE BEIWYMHBI COTJIACHO Tald. 2, 3aJaTb MOMEHT Harpys3KH.
3adukcupoBaTh 3HaUCHIE MAaKCUMAJIbHON CKOPOCTH B HOMHHAIBHOM TOUKE;

-CHSITh HECKOJIbKO TOYEK B JIBUTATEIbHOM U F€HEPATOPHOM PEKUMAX;

-[10CJIe TIPOBEICHUS OINbITa BBIBECTH MOMeHT Harpy3ku Ha Hoib (RPl momyns TII), yOparts
pazpemienue Ha paboty TII, ocTaHOBUTH aCHHXPOHHBIN 2JIEKTPOBUTATETb.

[ToBTOPUTH OMBIT JIsI IBYX IPYTHX 3HAUEHHH YacTOTHI HA BBIXOJIE TPE0Opa3oBaTes.

PacuyeTrHble 1aHHbBIE!

YacroTa BpalllCHUA ABUT'aTCIIA

o =7 n/30

r7ie N - CKOPOCTh BpAIICHUS AJIEKTPOIBUTATENs, 00/MUH,
[TonHast MOLITHOCTB, TOTpedIsieMas U3 cetu, B-A:

S= 3Uq> Ic
rine Ug - pa3Hoe Hanpsbkenue Ha Boixoze [14, B;

Ic - Tok (a3el cTaTOpa ACHHXPOHHOTO 3JIEKTPOABUTATENS, A.
OnexTpuyYecKre NOTEpH B LIENIH cTaTopa, BT:
APon =3- Ic *-,
IJIe T~ CONPOTHUBIIEHHE (ha3bl 0OMOTKH cTtaTopa, OMm.
DnexTpuuecKre NOoTepH B LIENH AKops, BT
APs =g 2 Ty

Brixomnas momuocts TII, BT

Pa=la -U,

MouHOCTh Ha Bally aCHHXPOHHOTO ABUTaTeNs, BT:
PB = P+ APHH +APMEX211‘[T
rae APyEex - MexaHU4ecKue MoTepu apurarens, Br;

KoaddunmenT noneznoro qeiCTBUS 37€KTPOIBUTATENIS:
N a=Ps/Pc
KoadduuneHT MOIHOCTH 3JeKTPOIBUTATEIIS:

COSP,; = Pc/ S

Koaddurment none3Horo nelcTBus B CUCTEME:
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N mran— P/ PBX

KoadduimeHT MOITHOCTH CHCTEMBI
COSQpyan = PBX/ (BUpx* IBX)

rae Ug — dhasnoe Hanpspkenue Ha Bxone I14,B;
lc — Tok Ha Bxone 114, A.
MowmeHnT Ha Bany asurarens, Hm
M;=P,/ o

@®opma npeacTaBJieHUs pe3yJabTaTa: OTYET O MMPOJICTaHHOMN paboTe

Kputepuu onenku:

«5» (OTIMYHO): BBITTOJIHEHBI BCE 3a7aHus JJa0OpPaTOPHOM pabOTHI, CTYACHT YETKO U 0e3 OImMOOoK
OTBETUJI Ha BCE KOHTPOJIBHBIE BOIPOCHI.

«4» (XOpOIIO): BBIIOJHEHBI BCE 3alaHMs JIA0OPaTOPHOW pabOThl; CTYICHT OTBETHJ Ha BCE
KOHTPOJIBHBIE BOIIPOCHI C 3aMCUaHUSIMHU.

«3» (yIOBIIETBOPUTEIHHO): BBITIOJHEHBI BCE 3a/laHUs JIAOOPATOPHOW pabOThl C 3aMEYaHUSIMU;
CTYJICHT OTBETHJI HA BCE KOHTPOJIBHBIC BOIIPOCHI C 3aMECYAHHUSIMH.

«2» (HE 3a4TEHO): CTYJCHT HE BBIMOJHHII WJIM BBIMTOJHWI HEMPABWIBHO 3a/IaHUs JIAOOPATOPHOM
paboThI; CTYICHT OTBETHJ HAa KOHTPOJBHBIC BOMPOCH C OIIMOKAMH WJIM HE OTBETHJ Ha
KOHTPOJIbHBIE BOIPOCHI.
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IIpakTuyeckoe 3ansaTue Ne 1

Pacyer u mocTpoeHue MeXaHH4YeCKHUX JABUraTeIeH MOCTOSSHHOIO TOKA He3aBHCUMOI0
BO30Y:KI€eHUsA
Heab: 1.IToBTOpUTh TEOpeTUUYECKUN MaTepuan mo teme «MexaHndecKue XapaKTepUCTUKHU
JIBUTATENS TOCTOSIHHOTO TOKA HE3aBUCHMOTO BO30YXKICHUS»
2.HayuuTbcs pacCUMThIBaTh U CTPOUTh MEXAHMYECKUE XAPAKTEPUCTUKU JBUTATEIS
MOCTOSTHHOTO TOKa HE3aBUCUMOT'O BO30OYKICHHUS.
Bbinosinus padory, Bel Oyaere:
ymemp:
-Y1 onpenensith 371€KTPOIHEPreTHUECKUE TapaMETPhl AIEKTPUUECKUX MAILUH U alllapaTos,
AIEKTPOTEXHUUYECKUX YCTPONCTB U CUCTEM;
MarepuajibHoe o0ecnieyeHue:
WHCTpyKIIMY TIO BBITIOITHEHUIO PA0OTHI
3aganme:

1. TloBTOpUTH TEOpPETHUECKUN MaTEpUal.

2. IlocTpoiiTe €CTECTBEHHYIO U MCKYCCTBEHHYIO (IpU BBEJACHUU PE3UCTOpA B ILIETh SIKOPSA)
MEXaHUUYECKHUE XapaKTEPUCTUKH JBHUraTessi MOCTOSHHOIO TOKAa HE3aBUCHMOTO  BO30YXKIECHHUS.
Omnpenenure Tpaduyecku M aHATUTUYECKH CKOPOCTh BpallleHWs MABUTATeNsl Mpu padbore Ha
€CTECTBEHHOW U UCKYCCTBEHHOM MEXaHMYECKUX XapaKTEPUCTUKAX MPU 3aJJAHHON Harpy3kKe.

Iopsaok BbINOIHEHHs PA0OTHI:

1. IloBTOpeHHE TEOPETUUECKOTO MaTepHaa.

2. Pacuer m mocTtpoeHune Mmexannueckux xapakrepuctuk 11T HB

a) B JIBUTATEIILHOM PEXHUME;

0) B pe’kUMe PEeKyIepaTUBHOTO TOPMOKECHHUS,;

B) B P&KHME TUHAMHYECKOTO TOPMOKECHHUSI.

T') B peKUME TPOTUBOBKIIOUECHHS

3. Cnenatb BBIBOJI,.

dopma npeacTaBieHUs pe3yJbTaTa: OTYET O MpoeTaHHON padoTe

Kpurepun omeHkM: OLIEHKAa «OTJMYHO» BBICTABISETCS CTYACHTY, €CIM pacueTHas H
rpaduyeckass 4acTh BBHITIOJIHEHBI B IOJHOM 00BeMe, pelieHue OQOpMIIEHO C COOJI0JEHUEM
YCTaHOBJICHHBIX MPABUJ; CTYACHT CBOOOTHO BIIaJIe€T TEOPETUUECKUM MaTepuanioM, 0e301nO0YHO
MPUMEHSET €ro MPHU PEIICHUH 3a1a4.

OLICHKAa «XOpPOIIO» BBICTABIISIETCSI CTYAEHTY, €CIM MpPU BBINOJIHEHUM 3a/laHUs JOIYIIECHbI
HE3HAYUTENIbHbIE OIIMOKH, pelleHue OQOPMIIEHO C COOJIIOJIEHUEM YCTAHOBJIEHHBIX IIPABUII;
CTYIEHT CBOOOJHO BJaJ€eT TEOPETHMUYECKUM MaTepuaioM, Oe30IIMO0YHO MPUMEHSIET ero mpu
pEelIeHnH 3a/1aY;

OLICHKA «Y/J0BJIETBOPUTEIbHO0) BBICTABISETCS CTYIEHTY, €CIIM 3aJaHHE BBIMOIHEHO C «TPYOBIMU»
ommOKamu, perieHne opopmiieHo 0e3 coOI0IeHHs] YCTaHOBIEHHBIX MPaBUI ;

OILICHKA «HEeYy/10BJIeTBOPHUTEIBHOY BHICTABIISCTCS CTYICHTY, €CiIi paboTa He BBITIOJTHEHA.

IIpakTnueckoe 3ansaTHe Ne 2
Pacyer u mocrpoenue Mexanmyeckux xapakrepuctuk JAIIT nmociegoBarebHOro
BO30Y:KI€eHUsA
Lean padotsl: 1. [ToBTOpHUTE TEOpETHUECKUI MaTEpHUAI ITO TeMe «MexXaHNYEeCKHEe XapaKTEPUCTUKH
JIBUraTelsl MOCTOSHHOIO TOKA MOCIIEJOBATEIILHOTO BO30YKICHUS»
2. HayunTbcsl pacCUMTBIBATh M CTPOUTH MEXAHUYECKHUE XAPAKTEPUCTHUKH JBUTATENS
MOCTOSIHHOTO TOKa IOCIIEI0BATEIbHOI0 BO30YKIACHHUS.
Boinosinus padorty, Bel Oynere:
ymemb:
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- V1 onpenensiTe 31€KTPOIHEPTETHUECKUE TapaAMETPhI JIEKTPUUECKUX MAILWH U annapaTos,
JNEKTPOTEXHUYECKHUX YCTPONCTB U CUCTEM;
MarepunanbHoe obecrnieyeHue:
WHCTpyKIMY 110 BHITOTHEHUIO Pa0OThI
3aganmue:
1.IToBTOpUTH TEOPETUUECKUI MaTepHall.
2. PaccunTaiiTe U MOCTPOMTE €CTECTBEHHYIO U UCKYCCTBEHHYIO (MPU BBEJCHUU PE3UCTOPA B
Lenb SKOPsl) MEXaHWYECKHE XapaKTEPUCTUKH JBHUraTess IMOCTOSHHOTO TOKa MOCIEI0BATEIBHOIO
BO30yxkaeHus. Omnpenenute rpapuueckd M aHATUTHYECKA CKOPOCTh BPAICHUS JBUTATENS IMPU
paboTe Ha EeCTECTBEHHOM M MCKYCCTBEHHOM MEXaHWYECKHMX XapaKTEpUCTUKaX MpHU 3aJaHHON
Harpyske.
Iopsinok BbINOJIHEHHSI PAa0OTHI:
1. TloBTOpEHUE TEOPETUUYECKOTO MaTepHaa.
2. Pacuer u moctpoenne Mmexannueckux xapakrepuctuk AI1T I1B
a) B JIBUTATEIILHOM PEXHUME;
0) B pe’)kMMe AMHAMUYECKOTO TOPMOKEHHUSI.
3. Cnenatp BBIBOJ.
®opma npeacTaBJieHUs pe3yJbTaTa: OTYET O MPOJICTAHHON paboTe
Kpurtepun omeHKH: OIICHKA «OTJMYHO» BBICTABISIETCS CTYIEHTY, €CIU pacueTHas |
rpaduyeckasi 4acTH BBINIOJHEHBI B MOJHOM oOBeMe, peuieHue OQGOpPMIIEHO € COOJIIOJIEHUEM
YCTaHOBJICHHBIX IMPABHJI; CTYACHT CBOOOIHO BJIAJEET TEOPETUYECKUM MaTepUalIOM, 0e30mHO09HO
MIPUMEHSET €ro MpHU PEIICHUH 3a]au.
OIICHKAa «XOPOII0» BBICTABJISICTCSI CTYACHTY, €CJIM TMPU BBINOJIHCHUH 3aJIaHUs JOIYIICHBI
HE3HAYUTENIbHbIE OINMOKHU, peleHue OQpOpPMICHO C COOJIIOJIGHUEM YCTAHOBJICHHBIX IPABHIL;
CTY/IGHT CBOOOJHO BIIQJICET TEOPETUYECKHM MaTepHajioM, Oe30IMO0YHO IMPHUMEHSET €ro IpH
pelieHnu 3a1ay;
OLIEHKa «y/JA0BJIETBOPUTEJIbHO)» BBICTABISETCS CTYIEHTY, €CIIU 3aJjaHHE BBIMOIHEHO C «TPYOBIMU»
omuOKamu, perienne oGpopmiieHo 6e3 coOI0eHNs YCTaHOBIEHHBIX MPaBUI |
OIICHKA «HEY/0BJIETBOPUTEIbHO» BHICTABIISICTCS CTYJIEHTY, €CITM paboTa He BBITOJHEHA.

IpakTuyeckoe 3ansitue Ne 3
Pacuer n mocrpoenne Mexanumdeckux xapakrepuctuk JIIIT cmemanHoro Bo30y:xkaeHust

Ienp padotsr: 1. [IoBTOPUTE TEOpETHUECKNI MaTepUal 10 TeMe «MeXxaHN4eCKHe XapaKTepUCTUKN
JBUTATENs OCTOSIHHOI'O TOKA CMEIIAHHOTO BO30YKICHUS»
2. HayuuTtbcs paccUMThIBaTh U CTPOUTH MEXAHUYECKUE XAPAKTEPUCTUKHU JBUTATEIS
MOCTOSIHHOTO TOKa CMEIIaHHOTO BO30YK/IEHUS.
Beimosnus patdory, Bel Oyaere:
ymemy:
- V1 onpenensaTs 3IEKTPOIHEPIETHUECKHUE TaPAMETPBhI AJIEKTPUUECKUX MAIIMH U anlapaTos,
SJICKTPOTEXHUUCCKHUX YCTpOﬁCTB U CUCTEM,
MarepunanbHoe obecniedeHue:
WHcTpyKIny 10 BHITOTHEHUIO Pa0OThHI
3ananmne:
1.IToBTOpPUTE TEOPETUUYECKUI MaTepral.
2. PaccuuTaiite ¥ MOCTpONTE €CTECTBEHHYIO U UCKYCCTBEHHYIO (TIpM BBEJCHUU PE3UCTOPA B
I C11b ﬂKOpr) MCXAaHUYCCKHUE XAPAKTCPHUCTHUKNU ABUTATCIIA IIOCTOAHHOI'O TOKa CMCIIAHHOI'O
BO30yxJeHus. Onpenenute rpaduyecku M aHAJUTUYECKH CKOPOCTb BpallleHHs IBUTATENs HpU

29



paboTe Ha E€CTECTBEHHOM M HCKYCCTBEHHOH MEXaHMUYECKMX XapaKTEPUCTHKAX IpH 3aJaHHOU
Harpyske.
Ilopsinok BbINOJHEHHS padOThI:
1. TloBTOpeHUE TEOPETUYECKOTO MaTepHaa.
2. Pacuer u moctpoenune Mmexanndeckux xapakrepuctuk 1T CB
a) B IBUTaTEeIIbHOM PEXHUME;
0) B pexxuMe JUHAMUYECKOTO TOPMOKEHHUS.
3. Choenathb BBIBO/I.
®opma npeacTaBiaeHus pe3yJbTaTa: OTUET O MPOJICIaHHON paboTe
Kpurepum oOumeHKH: OIICHKA «OTJMYHO» BBICTABIISIETCS CTYIEHTY, €CIU pacueTHas |
rpaduueckass 4acTH BBHITIOJHEHBI B IIOJIHOM oOOBeMe, pemieHue OQOpPMIICHO € COOJIIOICHUEM
YCTaHOBJICHHBIX MPABUJI; CTYIACHT CBOOOJHO BIIAJICET TEOPETUUYECKUM MaTepuaioM, 0e30mnO0YHO
IIPUMEHSIET €r0 IIPU PEILIEHUU 3a1a4.
OLICHKAa «XOpPOLIO» BBICTABIISIETCSI CTYAEHTY, €CIM IPU BBINOJIHEHUM 3aJlaHUs JOIYILECHbI
HE3HAYUTENIbHbIE OIIMOKH, pelIeHue OQOPMIIEHO C COOJIIOJIEHUEM YCTAHOBJIEHHBIX IIPABUII;
CTYICHT CBOOOJHO BIaJ€ET TEOPETHMUECKUM MaTepuajoM, Oe30lIMO0YHO NPUMEHSET €ro IMpu
pellIeHNH 3a]1a4;
OLICHKa «y/JA0BJIETBOPUTEIbHO0Y» BBICTABISETCS CTYICHTY, €CJIM 3aJ]aHie BBIMOIHEHO C «TPYOBIMIU»
omuOKaMu, permeHne opopmIiIeHO 6e3 COOIIIOICHHs YCTaHOBICHHBIX MTPABUI
OLICHKA «HEeY0BJeTBOPHUTEJbHO)» BHICTABIISCTCS CTYICHTY, €ClIi paboTa HE BHITIOJTHEHA.

IIpakTnyeckoe 3ansTue Ne 4
Pacuer u mocTpoeHne MeXaHMYECKUX XapaAKTEPUCTUK ACHHXPOHHOTO IBUTaTes

Henan:
1.IloBTopuTh TEOpEeTMUECKUH MaTepual 1o TeMme «MexaHMYecKHue XapaKTepUCTUKU
ACUHXPOHHOT'O JIBUTaTelIs»
2.Hayuntbcsd paccuuThIBaTh M CTPOUTH MEXAHUYECKUE XapAKTEPUCTHUKUA ACHHXPOHHOTO
JBUTATECHS.
Beinosnus patdory, Bel Oyaere:
ymemn:
- V1 onpenensaTs 2IEKTPOIHEPTETHUECKHAE TAPAMETPBhI AJIEKTPUYECKUX MAIIMH U allapaTos,
OJICKTPOTCXHUUCCKHUX yCTpOI\/JICTB U CUCTEM,

MarepuajnbHoe o0ecnieyeHue:
WHCTpyKIIMK TIO BHITOITHEHUIO PA0OTHI
3aganue:

1.IToBTOpUTH TEOpETUUYECKUI MaTepura.

2. Paccuntath ¥ TOCTPOUTH €CTECTBEHHYIO W HWCKYCCTBEHHYID MEXaHHUYECKHE
XapaKTePUCTHKU aCHHXPOHHOTO apuratens. Omnpenenute rpaguuecku U aHATUTUYECKH CKOPOCTh
BpallleHUs1 JIBUTATelsl TMpU paboTe Ha ECTECTBEHHOM W HWCKYCCTBEHHOM MEXaHHMYECKUX
XapaKTEePUCTUKAX MIPH 3aJaHHOM HArpy3Ke.

IMopsiiok BbINOJIHEHHS PA0OTHI:

1.IToBTOpEHUE TEOPETUUECKOTO MaTEpHaa.

2.Pacder 1 MOCTPOCHNE MEXaHUUYECKUX XapPaKTEPUCTHK ACHHXPOHHOTO JBUTATEIIS

a) B IBUTATEIIbHOM PEXHME;

0) B peXuMe JUHAMUYECKOTO TOPMOKEHUS.

B) B PEXKHME PEKYNEPATUBHOTO TOPMOKEHHUS

3. Choenatb BLIBOJI.
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®opma nmpeacTaBJieHHs pe3yJIbTaTa: OTYET O IPOJICIAHHON paboTe

KpuTepun OIEHKHM: OICHKA «OTJHYHO» BBICTABISIETCS CTYACHTY, €CJIM pacyeTHas W
rpaduyeckass 4acTH BBHITIOJHEHBI B MOJHOM o0OBeMe, pemieHue OQOPMIICHO C COOJIIOJICHUEM
YCTaHOBJICHHBIX MPABHJI; CTYJCHT CBOOOJHO BJIaJCE€T TEOPETHUYCCKUM MATEPHATIOM, OE30IIHO0THO
NPUMEHSIET €ro MPH PEIICHUH 33/1a4.
OIICHKA «XOPOINO0» BBICTABISCTCS CTYACHTY, €CJAM [PU BBIOJHEHUH 3aJaHHs JOMYIICHBI
HE3HAYMTENBbHBIC OIIMOKH, peluieHue OQOPMIICHO C COOJIIOJICHUEM YCTAHOBJICHHBIX IPABUIL
CTYIEHT CBOOOJIHO BIIAJICET TEOPETUYCCKUM MAaTEpPHaIoM, O€30MHO0YHO MPUMEHSET €ro Mpu
pCLICHUY 3a/1ay;
OIICHKA «yJAOBJIETBOPUTEIHLHOY» BBICTABIIACTCS CTYJACHTY, €CJIM 33JJaHNE BBITOJHEHO C «TPYOBIMI
omunOKaMu, pemeHne opopmIiIeHO 6e3 COOIIIOICHHS YCTAaHOBICHHBIX MTPABUI ;
OIICHKA «HEYT0BJIEeTBOPHTEILHOY BHICTABISIETCS CTYACHTY, €CJIM pab0Ta He BBIITOJIHEHA.

IIpakTuyeckoe 3anaTue Neb
Pacuyer xapakTepucTMK CHHXPOHHOH MAalllMHBI
Hean:
1.IToBTOPUTH TEOPETUUECKUI MaTepUal 10 TeMe «XapaKTePUCTUKU CUHXPOHHOT'O JIBUTATEIs»
2.HayuuTtbcs pacCUnTBIBATh U CTPOUTH XapAKTEPUCTUKN CUHXPOHHOTO ABUTATEIs
Boinoinus padorty, Bel Oynere:
ymemy:
- V1 onpenensiTs 37A€KTPOIHEPreTUUECKHUE TAPAMETPhI AJIEKTPUUECKUX MAIIMH U allapaTos,
EKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
MarepunanbHoe obecrnieyeHue:
WHCTpyKIIMHU 1O BBINOJIHEHUIO pabOThI
3aganue:
1.IIoBTOpUTH TEOPETUYECKUI MaTEpHUAIL.
2. Tpexda3Hbli CHHXPOHHBIH T€HEpaTOp BKIIOUEH Ha NapajuleJbHYl0 paboTy C CeThio
HanpsbkeHneM U m dactoroit 50I'n. Koaddunuent 3anoiaHeHus: cepeyHMKa CTaTopa CTajbio
Kc=0,95. OoOmotounsiii kodxpdumumeHT Kqy5=0,92. DazHple OOMOTKHM CTaToOpa COEIUHEHBI
«3Be310i». 3HaueHus napameTpoB CJI npuBenensl B Tabnuie. Tpebyercs onpeaeanTs: TOPMO3HbIE
MOMEHTBI, JEHCTBYIOLIME HAa POTOP; OCHOBHOM MOMEHT; PEAKTUBHBIM MOMEHT; PE3YyIbTUPYIOIINAN
MoMeHT. [locTpouts rpaduku 3THX MOMEHTOB B (pyHKIMM yria 0; BBIUHCIUTH MEPErpy30UHYIO
CIIOCOOHOCTB TE€HEPATOPA, €CH PEKUM HOMHHAIBHON HArpy3KH COOTBETCTBYET YTy HArpy3KHU Oyarp
=16,5".
Ilopsinok BbINOJHEHHS padOTHI:
1 .IloBTOpEHNE TEOPETUYECKOTO MaTEpHaIa.
2.PacueT u mocTpoeHne XapaKTEPUCTUK CUHXPOHHOTO JIBUTaTels
3. Cnenartb BBIBOJI,.
®opma npeacraBJieHUs pe3ybTaTa: OTUYET O MPOJIETaHHOMN paboTe
Kpurepun oOmeHKH: OLIEHKa «OTJMYHO» BBICTABISIETCS CTYACHTY, €CIM pacueTHas |
rpaduyeckass 4acTH BBHITIOJIHEHBI B IOJHOM 0OBEeMe, pemieHne OQOopMIIEHO C COOJIOEHHUEM
YCTAHOBJICHHBIX MPABUJI; CTYJIEHT CBOOOIHO BIJIQJIEET TEOPETUUYECKUM MaTepHajoM, 0e301In00uHO
MIPUMEHSIET €r0 IPU PeIlIeHUH 3aa4.
OLICHKa «XOPOLN0» BBICTABIAETCS CTYIEHTY, €CIM IIpd BBIIOJIHEHUM 3aJaHUS  JIOMYIIEHbI
HE3HAYUTENIbHbIE OIIMOKH, peleHue OQOpPMIIEHO C COOJIIOJIEHUEM YCTAHOBJIEHHBIX IIPABUIL;
CTY/IGHT CBOOOJHO BIIaJIe€T TEOPETHYECKHMM MaTepHasioM, Oe30IMO0YHO NPUMEHSIET ero mpu
pElIeHNH 3a/1aY;
OLIEHKA «Y/JA0BJIETBOPUTEJIBLHO» BBICTABIISIETCS CTYJICHTY, €CJIU 3a/laHUE BBIIOJIHEHO C «IPyOBIMU»
ommOKamu, perienre opopmiieHo 0e3 coO0IeHHs YCTaHOBJIEHHBIX MPaBUI ;
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OLICHKA «HEYAOBJECTBOPUTECJIbHO) BbICTABIIICTCA CTYACHTY, €CIIN pa60Ta HC BBIITOJIHCHA.

IIpakTuyeckoe 3ansitue Ne 6
Pacyer 1 nocTpoeHne MeXaHHYECKUX XAPAKTEPUCTHK JABHIaTe/sl IOCTOSTHHOIO TOKA
He3aBHCHMOI0 BO30Yy:KIeHNs NP PeryJIMpOBaHNU CKOPOCTH

Heab: 1.IloBTOpUTH TEOpETHUECKUI MaTepHal 1o Teme «PerynmpoBanne CKOpoCcTH JIBUraTels
IIOCTOSIHHOT'O TOKa»
2.Hayuutbcsd paccuuThlBaTb U CTPOUTb MEXAHUYECKHE XApaKTEPUCTHKU  JIBUraTells
IIOCTOSIHHOT'O TOKa HE3aBUCUMOI'0 BO30YKIEHUS IPU PA3JIUUHBIX CIIOCO0AaX peryJIupoBaHMsL.
Beinosinus patdory, Bel Oyaere:
ymemy:
- V1 onpenensaTs 3A€KTPOIHEPTETUUECKUE TAPAMETPBI AIEKTPUUECKUX MALIMH U allllapaTos,
MEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
MatepuajabHoe o0ecniedeHue:
WHCTpYyKIIMHU 1O BBIIOJIHEHUIO pab0ThI
3ananne:
1.IToBTOpUTH TEOPETUYECKUI MAaTEpHAIL.
2. IlocTpoliTe MCKYCCTBEHHYIO MEXaHMUYECKYI0 XapaKTEpPUCTUKY JBUTATelNs MOCTOSHHOIO
TOKa HE3aBUCUMOIO  BO30YXJIEHHUs IpH OCIa0JEeHHOM MAarHUTHOM II0TOKE M HW3MEHEHWUHU
HanpspkeHus. OmnpenenuTte TpapUUecKd W aHAIUTHYECKH CKOPOCTh BPAIICHUS JBUTATENS TPU
paloTe Ha HCKYCCTBEHHON MEXaHMUYECKOM XapaKTepUCTUKE IIPU 3aJJaHHOM Harpys3kKe.
Ilopsinok BbINOJHEHHS PadOTHI:
1 .IloBTOpEHNE TEOPETUYECKOTO MaTepHalIa.
2.Pacuet u nocrpoenune Mexannueckux xapaxkrepuctuk AT HB
a) B IBUTaTEIIbHOM PEXHUME;
0) pu 0c1abJIeHHOM MarHUTHOM ITOTOKE.
B) NIPY U3MEHEHUH HAIPSHKEHHUS.
3. Caenatb BBIBOJ .
®opma npeacTaBiaeHus pe3yJbTaTa: OTUET O MPOJIeIaHHON paboTe
Kpurepun oumeHKH: OlLIEHKa «OTJMYHO» BBICTABISIETCS CTYAEHTY, €CIM pacyeTHas u
rpaduyeckass 4acTd BBIMOJHEHB B MOJHOM oOBeMe, pelieHre O(OpMIIEHO C COOJIOJEHUEM
YCTAHOBJICHHBIX MPAaBUJI; CTYJAEHT CBOOOJHO BIIAJEET TEOPETUUECKUM MaTepuaioM, Oe301nO0YHO
IIPUMEHSIET €r0 IIPH PEIICHUH 3aad.
OLICHKa «XOPOINO0» BBICTABJISETCS CTYIEHTY, €CIM TpPU BBHIIOJIHEHUM 3a/JaHUS JIOMYIIEHbI
HE3HAUUTENIbHbIE OIIMOKH, pelieHne O(OPMIIEHO C COOJIIOJCHHEM YCTAHOBJIEHHBIX IPAaBMIL;
CTYIEHT CBOOOJHO BJaJ€ET TEOPETUYECKHM MaTepuaioM, Oe30HIMO0YHO NPUMEHSET €ro MpHu
pEILIECHNN 33]1a4;
OLIEHKa «y/J0BJIETBOPUTEJIbHO)» BBICTABISETCS CTYIEHTY, €CIIU 3aJaHHE BBIMOIHEHO C «TPYOBIMU»
omunOKkaMu, pereHre opopmiIeHo 6e3 COOJII0ICHHS YCTaHOBICHHBIX MTPABUI ;
OLIEHKa «HEeY0BJIeTBOPHUTEJbHO» BHICTABIISIETCS CTY/IEHTY, €ClIi paboTa He BHITIOJHEHA.

IIpakTuyeckoe 3ansTue Ne 7
Pacyer u nocTpoeHne MeXaHU4YeCKMX XaPAKTEPUCTUK ACMHXPOHHOIO ABHUIaTeJ/isi IPH
peryJMpoBaHUU CKOPOCTH

Hean:
1.IloBTOpUTH TeOpeTHUEeCKUi MaTepuan mo Teme «PerynupoBaHue CKOPOCTH — JBUTaTens
MEPEMEHHOTO TOKa»
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2.Hayuntbcs paccuumThIBaTh M CTPOUTh MEXAHMYECKHE XAPaKTEPUCTUKH  JBHraTels
ACMHXPOHHOTO JIBUTaTelIs MPH Pa3IMUHbIX CIOCO0aX pPEeryIupoBaHusl.
Beinosnus patdory, Bel Oyaere:
ymemy:
- V1 onpenensTs 37I€KTPOIHEPTETUUECKHUE TAPAMETPBI AJIEKTPUUECKUX MAIIMH U allapaTos,
ANEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
MarepunanbHoe obecrnieyeHue:
WHCcTpyKIMY 110 BHITOTHEHUIO Pa0OThI
3ananme:
1.IToBTOpUTH TEOPETUUECKUN MaTepHaIl.
2. IlocTpoiTe MCKYCCTBEHHYIO MEXAHMYECKYIO XApAaKTEPUCTUKY JBUTATENs MEPEMEHHOIO
TOKa NpU M H3MEHEHHHM YacTOThl MCTOYHMKA HampspkeHus. Omnpenenutre rpaduyecku u
AQHAJIMTUYECKH CKOPOCTh BPALICHUS [BUTATENS INMPH paboTe HA HMCKYCCTBEHHOW MEXaHWYECKOH
XapaKTepUCTHKE MPU 3aJJaHHON HarpysKe.
Ilopsinok BbINOJHEHHS padOThI:
1.IToBTOpEHNE TEOPETUYECKOTO MaTepHaa.
2.PacueT u mocTpoeHne MEXaHUUECKUX XapaKTEPUCTUK JBUTATENS [IEPEMEHHOTO TOKa
a) B IBUTaTEIIbHOM PEXHME;
0) IpH yBEIMUYEHUU YaCTOTHl HICTOYHHMKA MUTAHUS.
B) MPU YMEHBIIIEHUH YAaCTOThl UICTOYHUKA MUTAHUSI.
3. Cnenatb BBIBOJI.
®opma npeacTaBJIeHUs pe3yJabTaTa: OTYET O MPOJICTAHHON paboTe
Kpurepun oneHku: oleHKa «OTJIMYHO» BBICTABIISETCS CTYJIEHTY, €CIIM pacueTHas U rpaduueckas
YacTU BBHINIOJHEHBI B IOJHOM O0OBbeMe, pelieHne OQOPMIIEHO C COOIOJIEHUEM YCTAaHOBIIEHHBIX
IIpaBWI; CTYACHT CBOOOJHO BIIaJIEET TEOPETUUYECKUM MaTepHajoM, 0€30LUIMO0YHO NMPUMEHSET €ro
IIPH PEIICHUH 3a]au.
OLICHKa «XOPOINO0» BBICTABJISETCS CTYAEHTY, €CIM IpPU BBINOJHEHUM 3aJaHUS JIOMYIIEHbI
HE3HAUUTENIbHbIE OIIMOKH, pelieHne O(OPMIIEHO C COOJIOJEHHEM YCTAaHOBJIEHHBIX IPAaBUI;
CTYIEHT CBOOOJHO BJaJEET TEOPETUYECKHM MaTepuaioM, Oe30HIMO0YHO NPUMEHSET €ro MpHu
pelLeHNH 3aa4;
OLIEHKa «y/J0BJIETBOPUTEJIbHO) BBICTABISETCS CTYIEHTY, €CIIU 3aJaHU€ BBIIOIHEHO C «TPYOBIMI»
omunOKaMu, pereHne opopmiIeHo 6e3 CoOJII0ICHHs YCTaHOBICHHBIX MTPABUI ;
OLIEHKa «HEey0BJeTBOPHUTEJbHO» BHICTABIISIETCS CTY/IEHTY, €ClIM paboTa HE BHIIOJHEHA.

IpakTuyeckoe 3ansitue Ne 8
Pacuer IMYCKOBBIX COl'[pOTI/IB.TleHI/Iﬁ ABHUIaTeJ Il MNOCTOAHHOIO TOKAa HE3aBUCUMOI'O B036y)K)IeHI/IH
Hean:
1. IloBroputh TeopeTuueckuii marepuanm 1o Teme «PacueT NyCKOBBIX CONPOTHBICHUN
JIBUTATENS IOCTOSIHHOTO TOKa.
2. HayuuTbcs pacCUMTBIBATH IIYCKOBBIE COMPOTUBIICHUS IBUTaTENs IOCTOSHHOIO TOKA
HE3aBUCHMOTI'0 BO30YKACHHUS
Bbinosinus padory, Bol Oyaere:
ymemb:
- V1 onpenensaTs 3IEKTPOIHEPTETHUECKHUE TaPAMETPBI AJIEKTPUUECKUX MAIIMH U anlapaTos,
JNEKTPOTEXHUYECKHUX YCTPOMCTB U CUCTEM;
MarepunanbHoe obecniedeHue:
WHCcTpyKIMY 10 BBHIIOTHEHUIO pabOTHI.
3aganme:
1.IIoBTOpPUTE TEOpETUUYECKHUI MaTepral.
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2. 1ns nBurarens TMOCTOSHHOTO TOKa NapajjieIbHOTO BO30YXACHUS pacCUMTAlWTEe ITyCKOBBIE
conpoTuBiieHs. OnpeaenuTe BpeMs pa3roHa 10 HOMUHAJIBbHON CKOPOCTH BpAILEHUS.
Ilopsinok BbINOJIHEHUs padoOThI:
1. TloBTOpEeHHE TEOPETHUECKOro MaTepuaila.
2. Pacuer mycKOBBIX CONPOTHBIICHUH I'pa)0aHATUTHIECKUM CIIOCOOOM.
3. Pacuer mycKOBBIX COIPOTHBIIEHUH aHAIUTUYECKUM CIIOCOOOM.
4. Cpenatb BBIBOJ.
®opma npeacTaBiaeHus pe3yJbTaTa: OTUET O MPOJCIaHHON paboTe
Kpurtepuu oumeHKHM: OIICHKa «OTJIMYHO» BBICTABIISCTCS CTYACHTY, €CIIM pacyeTHas u
rpaduyeckas 4acTd BBIIOJHEHbl B IOJHOM 00BeMe, pelieHue O(OPMIIEHO C COOJIIOJECHHEM
YCTQHOBJICHHBIX MPABHJI; CTYACHT CBOOOIHO BJIAJEET TEOPETUYECKHM MaTepualioM, 6e301r00uHO
IIPUMEHSET ero MpH peleHUH 3a1au.
OLIEHKA «XOPOIIO» BBICTABIIACTCS CTYIEHTY, €CIM TpPH BBHIIOJHEHUU 3aJaHUS JOMYIICHBI
HE3HAUUTEJIbHbIE OIIMOKH, pelieHue O(OPMIEHO C COOJIIOJEHHEM YCTAHOBJICHHBIX IPAaBUII;
CTY/IGHT CBOOOJHO BIIQJICET TEOPETUYECKHM MaTepHajioM, O€30IMO0YHO IMPHUMEHSET €ro IpH
pelLeHNH 3aa4;
OLIEHKA «Y/J0BJIETBOPUTEJIBLHO» BHICTABIISIETCS CTYJICHTY, €CJIM 3a/IaHUE BBIIOJHEHO C «IPyOBIMI»
omnOKaMu, perieHue opopmiIeHo 6e3 CoOIII0IeHHs YCTaHOBIICHHBIX ITPABUI ;
OLIEHKA «HEYI0BJIETBOPHUTEIbHO0Y BHICTABIISICTCS CTYJCHTY, €CIIA PadoTa HE BHIIOIHEHA.

IIpakTnyeckoe 3ansiTue Ne9
Pacyer mycKOBBIX CONPOTHBJICHNH ACHHXPOHHOTI'O IBUTATEJIsI
ean:
l.IloBTOpUTE TEOpeTHUECKHII MaTepuas 1o Teme «Pacduer MmyCKOBBIX CONPOTHUBIICHUN
ACMHXPOHHOT'O JIBUTATEIIS».
2. HayuuTbcs pacCUMTBIBATH IYCKOBBIE CONPOTUBIICHUSI ACHHXPOHHOTO JIBUTATE.
Borinoinus padorty, Bel Oynere:
ymems.
- V1 onpenensiTs 37I€KTPOIHEPreTHUECKHUE TapaMEeTPhl AJIEKTPUUYECKUX MAIIMH U anlapaTos,
NMEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
MarepuanbHoe o0ecnieyeHue:
WHCTpYyKIIMHU TIO BBIITOJIHEHHUIO pabOoTHI.
3aganue:
1.IloBTOpUTE TEOPETUUECKUI MaTEPUAIL.
2.JIns1 aCMHXPOHHOIO JBUTATENs pACCUUTANTE MMYCKOBbIE COIIPOTUBIICHHUS.
Ilopsinok BbINOJHEHHS padOThI:
1.IToBTOpEHNE TEOPETUYECKOIO MaTepHraa.
2.PacueT mycKOBBIX CONPOTHUBIIEHUH TpadOoaHATUTHUECKUM CITIOCOOOM.
3.PacueT mycKOBBIX CONPOTUBIICHUN aHAIUTHYECKUM CIIOCOOOM.
4. Cnenatb BBIBOJ
®opma npeacTaBiaeHus pe3yJbTaTa: OTUET O MPOJIeIaHHON paboTe
Kpurepun omeHkm: OICHKAa «OTJMYHO» BBICTABISETCS CTYACHTY, €CIM pacueTHas H
rpaduyeckass 4acTd BBINOJHEHB B TOJHOM oOBeMe, peuieHre O(OpMIIEHO C COOJIOJCHUEM
YCTaHOBJIEHHBIX MPABUJI; CTYJAEHT CBOOOJHO BIIAJICET TEOPETUUECKUM MaTepuaioM, Oe30mnO0YHO
IIPUMEHSIET €r0 IIPU PEILIEHUH 3a4a4.
OLICHKa «XOPOINO0» BBICTABISETCS CTYIEHTY, €CIIM TpPU BBHIIOJHEHUHM 33/JaHUS JIOMYIIEHbI
HE3HAUUTENIbHbIE OIIMOKH, peleHne O(OPMIIEHO C COOJIOJCHUEM YCTAHOBJIEHHBIX IPaBUI;
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CTY/IGHT CBOOOJHO BIaJICET TEOPETUYECKHM MaTepHasoM, Oe30IMO0YHO MPHUMEHSET €ro IMpHu
peIIeHUH 3a/1a4;

OLIEHKA «Y/J0BJIETBOPUTEJIBLHO» BHICTABIISIETCS CTYJICHTY, €CJIM 3a/IaHUE BBIIOJIHEHO C «IPyOBIMU»
omuOKkamu, perieHne opopmiieHo 06e3 COONIOCHUS YCTAaHOBIICHHBIX TIPABHII |

OLIEHKA «HEYI0BJIETBOPHUTEIbHO0Y BHICTABIISICTCS CTYJCHTY, €CJIM PadOTa HE BHIOIHEHA.

IIpakTnyeckoe 3ansaTue Ne 10
Pacyer MOIIHOCTH ¥ BBIOOP ABHUIaTe s METOAOM IKBHBAJICHTHBIX BeJIMYMH.
Henn:
1.IloBTOPUTH TEOpETUUECKHUI MaTepual 1o TeMe «BbiOop aBuraTenei.
2. HayuuTbcs pacCYMTHIBATH MOIIHOCTH U BEIOMPATh IBUTATEIIM MEXaHU3MOB MTPOKATHBIX CTAHOB.

Beinosinus patdory, Bel Oyaere:

ymemy:
- V1 onpenensTs 37IEKTPOIHEPrETUUECKUE TaPAMETPhI AIEKTPUUECKUX MAIIMH U allaparos,
EKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;

MarepunanbHoe obecneyeHue:
WHcTpyKLMU 110 BHIIOJHEHUIO Pa0OThI
3aganue:
1.IIoBTOpPUTE TEOPETUYECKHUI MAaTEepUal.
2. Ilo manueiM  moctpoiite rpaduk Harpy3ku M=f(t), onpenenure BeIMYUHY IKBHBAICHTHOIO
MOMEHTa U BbIOEpUTE MPEABAPUTEIBHO JBUTATENb IOCTOSIHHOIO TOKa IOCJEI0BAaTEIbHOTO
BO30YXJeHHs (110 KaTajory AJs JBUraTesiell MOBTOPHO-KPAaTKOBPEMEHHOToO pexkuma). HYactoToi
BpaLCHUS JBUTATEIS 3a0aUTECh CAMOCTOSATEILHO
ITopsinok BbINOJHEHHS PAadOTHI:
[ToBTOPHUTH TEOPETUUECKUI MaTEpPHAIL.
ITocTpoUTh Harpy304HyIO AUArpaMMy.
Onpenenutb MOIIHOCTh JBUTATENS.
[TpousBecTu BbIOOp ABUTATENS.
[IpoBepuTh ABUraTENb MO0 HArPEBY U MEPErPY30UHOIl CIIOCOOHOCTH.

ko

®opma npeacTaBiaeHUs pe3yJibTaTa: OTUET O MPOJIEIIAHHON padboTe

Kputepuu omeHkm: OIICHKA «OTJMYHO» BBICTABISETCS CTYACHTY, €CIM pacueTHas H
rpaduyeckass 4acTU BBHITIOJIHEHBI B TIOJHOM 0OBeMe, pelieHue OQOpMIIEHO C COOJIIOJEHUEM
YCTaHOBJICHHBIX MPABUJ; CTYACHT CBOOOTHO BIIaJIe€T TEOPETUUECKUM MaTepuanioM, 6e30IHuO0UHO
MPUMEHSIET €r0 TIPH PEIICHUH 3a/1a4.
OLICHKa «XOPOILO0» BBICTABISETCS CTYIACHTY, €CIM TPHU BBHIIOIHEHUHM 3a/JaHUS JIOMYIIEHbI
HCE3HAYUTCIIBHBIC OHII/I6KI/I, pemicHuC O(l)OpMJ'IeHO C CO6J'IIO}IGHI/IGM YCTAHOBJICHHBIX TIIPpaBUII;
CTYICHT CBOOOJTHO BIaJIEeT TEOPETHMUYECKUM MaTepuaioM, Oe30IIMO0YHO MPUMEHSIET ero mpu
pEIICHNH 33]1aY;
OLICHKA «Y/J0BJIETBOPUTEIbHO0Y BBICTABISETCS CTYIEHTY, €CIIU 3aJaHHe BBIMOIHEHO C «TPYOBIMU»
omuOKkamu, perieHne opopmieHo 06e3 COONIOCHUST YCTAHOBIICHHBIX TIPABHII |
OILICHKA «HEeYy/0BJeTBOPHUTEJBHOY BHICTABIISETCS CTYACHTY, €Ciii paboTa He BBITIOTHEHA.

IIpakTnyeckoe 3ansitue Ne 11
I/Isyqune CXE€MbI YIIpaABJICHUA ABUIATEC/JAAM IOCTOSAHHOI'O TOKA
Heasn: 1.IIoBTOpUTh paHee U3y4eHHBI MaTepuan 1Mo TeMe «TUMOBbIE Y37kl CXEM YIpaBJICHUS
ABUTAaTCIIAMU ITIOCTOAHHOI'O TOKa»
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2. 3y4uTh NPUHIMI JEHCTBUS CXEMBI YIIPABJICHHUS JBUTATEISAM IIOCTOSTHHOIO TOKA
Bbinosinus padory, Bel Oyaere:
ymemy:
- V1 onpenensaTs 2IEKTPOIHEPrETUUECKHAE TapaMETPhI MJIEKTPUYECKUX MAIIMH U allapaTos,
ANEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
MarepuajibHoe o0ecnieyeHue:
WHCTPYKIIHUSA MO BBIMIOJIHEHUIO paOOTHI.
3aganue:
1.IloBTOPUTH TEOpPETUYECKUI MaTepHal
2.M3yunTh NPUHUMI JEHCTBUSA CXEMBI YIIPABJICHUS JBUTATEISAM IIOCTOSIHHOIO TOKA
Ilopsinok BbINOJIHEHHS padOThI:
1.IloBTOpEHNE TEOPETUYECKOTO MaTepHaa
2.HauepTuTh cXeMy yIpaBiI€HUs JBUrATEISM IOCTOSIHHOIO TOKa
3.M3yunTh NDPUHLMI JEHCTBUS CXEMBI YIIPABICHUS ABUTATENISIM IIOCTOSHHOIO TOKA
4. OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI
®opma npeacTaBieHus pe3yJbTaTa: 3alllUTa IPAKTUYECKON pabOThI
Kpurepun onenkmn:
«5» (OTJIIMYHO):BBINIOJIHEHB! BCE 3aJaHUs MPAKTHYECKOW palboThl, CTYyJIEHT YeTKO U 0e3 ouMOoK
OTBETUJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.
«4» (XOpoIOo): BBIIOJHEHBl BCE 3aJaHUsl MPAKTUYECKOM paboThl; CTYIEHT OTBETHJ Ha BCe
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.
3 (YIOOBIETBOPUTENBHO): BBINOJIHEHBl BCE 3aJaHMs INPAKTHUECKOW padoThl C 3aME4YaHUSIMU;
CTYZEHT OTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMH.
«2» (HE 3aYTEeHO0): CTYAEHT HE BBINOJIHWJI WIM BBINOJHWI HENPAaBUIBHO 33aJaHMs MPAKTHYECKON
paboThI; CTYAGHT OTBETWJI Ha KOHTPOJIBHBIE BOIPOCHI C OIMMOKAMH WJIM HE OTBETWJI Ha
KOHTPOJIbHBIE BOIIPOCHI.

IMpakTuyeckoe 3ansaTue Ne 12
H3yuenne cxembl yIpaB/JaeHHs ABUTATEIAM IEPEMEHHOI0 TOKA
Hean: 1.IloBTOpUTh paHee M3y4EHHBIM Marepuan MO TeMme «THUIOBBIE y37bl CXEM YIpaBICHUS
JBUTATEIISIMU IIEPEMEHHOTO TOKa»
2. 3yunTh NpUHIMN IEHCTBUS CXEMBbI YIIPABJICHUS JBUTATEISIM [IEPEMEHHOTO TOKa
Beimosnus patdory, Bel Oyaere:
ymemy:
-¥Y'1 onpenensaTs 37IE€KTPOIHEPTETHUECKHE TapaMETPhl ANEKTPUUECKUX MAlIUH U allaparos,
INEKTPOTEXHUYECKHUX YCTPONCTB U CUCTEM;
MarepuanbHoe o0ecnieyeHue:
WHCTPYKIINS MO BBIMOJIHEHUIO paObOTHI.
3ananue:
1.IloBTOPUTH TEOpETMUECKUI1 MaTepHal
2.I3yunTh TPHUHIMII JEHCTBUS CXEMBbI YIPABIEHUS ABUTATEISIM IEPEMEHHOTO TOKA
ITopsinok BbINOJHEHHS padOThI:
1.IToBTOpEHME TEOPETUYECKOIO MaTepraia
2.HauepTuTh cXeMy yIpaBJIeHUs] JBUTATEISAM IIOCTOSIHHOTO TOKA.
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3.M3yunth NpUHLMI JSHCTBUS CXEMBbI YIPABIEHUS ABUTATENSIM IOCTOSHHOTO TOKA
4. OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI
®opma npeacTaBaeHus pe3yJbTaTa: 3alUTa MPAKTUYECKON pabOThI

Kputepun omenkm: «5» (OTJIIMYHO):BHIIOJHEHBI BCE 3aJaHUS MPAKTUYECKOW PaOOTHI, CTYAEHT
4eTKO U 0e3 OIMOO0K OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.
«4» (XOpoIo): BBIOJHEHBI BCE 3a/laHUA NPAKTHUECKON paboOThl, CTYIEHT OTBETHJ HAa BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSMU.
3 (YZOBIETBOPUTENBLHO): BBIMOJIHEHBI BCE 3aJaHUSl TMPAKTUYECKOW pabOThl ¢ 3aMEYaHUsIMU;
CTYZEHT OTBETHJI HAa BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSIMU.
«2» (He 3aYTEeHO): CTYJEHT HE BBIMOJHUI WIA BBIIOJHUJI HENPABWIBHO 3a/laHUsl MPAKTHYECKON
paboThI; CTYAGHT OTBETWI Ha KOHTPOJIBHBIE BOIPOCHI C OIMMOKAMH WM HE OTBETWJI Ha
KOHTPOJIbHBIE BOIIPOCHI.

IIpakTuyeckoe 3ansaTue Ne 13
N3yuyenne cxembl ypaBjeHUs € JOTHYECKUMH 3JIeMEHTAMHU
Heasn: 1.IloBTOpUTh paHee W3ydyeHHBId MaTepual Mo Teme «CHCTeMBbl YIPABICHUS C
JJOT'MYE€CKUMU JIEMCHTaAMU»
2. I3y4nTh NpUHLHNI JEHCTBUS CXEMBI YIIPABIECHUS TIOTUUYECKUMU 3JIEMEHTAMH .
Boinoainus padorty, Bel Oynere:
ymems.
-Y1 onpenensiTe 31€KTPOIHEPreTHUECKHE TapaMeTphl SJEKTPUUECKHUX MAILUH U aIaparos,
NNEKTPOTEXHUYECKUX YCTPONUCTB U CUCTEM;
MarepuanbHoe obecrnieyeHue:
WHCTPYKIIUS MO BBITTOJIHEHUIO PabOTHI.
3aganue:
1.IIoBTOpUTH TEOPETUUYECKUIM MaTepuai
2.I3yunTh NpHUHLMIA JEHCTBUS CXEMBbI YIPABICHUS JIOTHUECKUMU AJIEMEHTaMHU
Iopsaok BbINOJHEHUS PA0OTHI:
1.IToBTOpEHME TEOPETUYECKOIO MaTepuaia
2.HauepTuTh cxeMy yIpaBieHUs C JIOTUYECKUMHU 3JI€MEHTaMU

Momams
/ - M . ol p - » 1 Dokl oo | A =
- o e - "”.:mffbmmuly X Z) ¢ 4 + Mo, Mol i nst] P

. S B e M Wy
hﬁﬂﬁ—% . “@T:}{_‘ V | D* w3 (Hh

o n..,.__

ﬁ —.»-w--q

& ;___.J

- "'3 a8 e o ’Nﬂ Muhn e} F.’lb'h'l‘ L




3.M3yunTh NPUHIUII ACHCTBUS CXEM YIPABICHUS C JIOTUYECKUMHU dJIEMEHTAMU
4. OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI
dopMma npeacTaBJIeHUs pe3yJbTaTa: 3alliuTa MPaAKTUICCKONU PabOThI

Kpurepun oumeHkm: «5» (OTIMYHO):BBINOJIHEHBI BCE 3a/laHUsl IPAKTHUECKON paboThl,
CTY/ICHT YETKO U 0e3 OIMO0K OTBETHII HA BCE KOHTPOJIbHBIE BOIIPOCHI.
«4» (XOpoIlO0): BBINOJHEHBl BCE 3a/JlaHUA NPAKTHUECKON paboOThl, CTYJEHT OTBETHJ Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSIMHU.
3 (YZOBIETBOPUTENILHO): BBINOJIHEHBI BCE 3aJaHUSl IMPAKTUYECKOW pabOThl C 3aMeYaHUsIMU;
CTYZEHT OTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSMH.
«2» (He 3aYTeHO): CTYIEHT HE BBIMNOJHUJ WJIMA BBIIOJHWI HEMPaBUIBHO 3a/laHusl MPaKTHYECKON
palboThl; CTYAGHT OTBETWI Ha KOHTPOJIBHBIE BOIPOCHI C OIMMOKAMH WM HE OTBETWJ Ha
KOHTPOJIbHBIE BOIIPOCHI.

IIpakTnueckoe 3ansaTue Ne 14
Bbi16op cucTeMbl ynpasJieHHs 3JIeKTPONPHBOAOM

easn:
1. IloBTOpPUTH paHee M3Y4YEHHbIH MaTepuan Mo TeMe ««THIOBbIE Y3JIbl CXEM YIpaBICHUS
3aMKHYTBIX CUCTEM YIIPABICHU.
2. Hayuutbcs BRIOMpaTh 000pYAOBAaHUE ISl CUCTEM YIIPABICHHUS.
Beinosinus padorty, Bl Oynere:
ymemb:
-¥Y'1 onpenensaTs 3JI€KTPOIHEPIreTUUECKHE TapaMeTPhl AEKTPUUECKUX MAlIUH U allaparos,
ANEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
MarepunanbHoe obecrniedeHue:
MHCTPYKLUS IO BBIIIOJHEHUIO PAOOTHI.
3aganue:
1 IloBTOpUTH TEOPETHUYECKHUI MaTepual.
2. BriOpatb 000opy0BaHuE 17151 3JIEKTPOIIPUBOA C IBUTATEIEM IIOCTOSHHOTO TOKA.
Ilopsinok BbINOJHEHHS PadOTHI:
I1oBTOpPUTH TEOPETUUYECKOTO MAaTEpHAIIA.
. Be16op tuprcropHoro npeodpasoBareins
. Be1Oop cusnoBoro tpanchopmaropa.
. BBI0Op criiaxuBaroIero peakropa.
. PacdeT mocTOSHHBIX BpEMEHH.
. CnenaTs BBIBOIL.
dopma npeacraBjieHUs pe3y/bTaTa: PELICHUE TOCTABIEHHBIX 3aja4
Kputepun onenkmn:
OLIEHKa «OTJMYHO» BBICTABJISETCS CTYACHTY, €CIIM pacyeTHasi 4acTh BHINIOJHEHA B MOJHOM 00beMe,
pemieHre 0oGOpMIIEHO € COONIOJIEHUEM YCTAHOBJIEHHBIX IpaBWI; CTYIEHT CBOOOJHO BIajeeT
TEOPETUUYECKIM MaTepHasioM, 0€30II1MO0UHO PUMEHSIET €T0 MPH PEIISHUN 3a]1a4.
OLICHKA «XOPOLNO0» BBICTABISAETCS CTYACHTY, €CJIM TIpU BBINOJIHEHUH 3aJaHUs JOIYIIEHbI
HE3HAYUTENIbHbIE OIIMOKH, peleHue OQOpPMIIEHO C COOJIIOJIEHUEM YCTAHOBJIEHHBIX IIPABUIL;
CTY/IGHT CBOOOJHO BIa/IE€T TEOPETUYECKHM MaTepuasoM, Oe30IMO0YHO MPHUMEHSET €ro IMpHu
pElIeHNH 3a/1aY;
OLIEHKA «Y/JAOBJIETBOPUTEJIBLHO» BHICTABIISIETCS CTYJICHTY, €CJIM 33/1aHUE BBINOJIHEHO C «IPYyOBIMM»
ommOKamu, perieHre opopmiieHo 0e3 coOI0IeHHs YCTaHOBIEHHBIX MPaBUI ;
OLIEHKA «HEYI0BJIETBOPHUTEIbHO0Y BHICTABIISETCS CTYJCHTY, €CIIM pPabOTa HE BHINOJIHEHA.

AN N B~ W —

38



IIpakTyeckoe 3ansaTHe Ne 15
Pacuer u BbI0Op npeoOpa3oBaTesieil 4acTOTHI.
Hean: 1. IloBTOopuTh paHee W3y4deHHBIM Marepuan 1Mo TemMe «THUMOBBIE Y3JIBI MU CXEMBI
yIpaBiIeHUS 3aMKHYTOW CHUCTEMOM 3JIEKTPOIPUBOIAN.
2. Hayuntbes paccUMThIBaTh MapaMeTpbl M OCYLIECTBISATH BHIOOpP mpeoOpasoBaTelis
YacTOTHI [l ACHHXPOHHBIX JIBUTATENCH.
Beinosinus padory, Bel Oyaere:
yMmemy:
-Y'1 onpenensaTes 371€KTPOIHEPreTUUECKHE MTapaMETPhl AEKTPUUECKUX MAIUH U alaparos,
ANEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
MarepunanbHoe obecrnieyeHue:
MHCTPYKLHS MO BBIOJIHEHUIO PaOOTHI.
3aganme:
1. TloBTOpUTH TEOPETUUYECKUIA MaTEpUaI.
2. BriOpats 000pynoBaHue A7 SJISKTPOIIPHBO/A C IBUTATEIIEM ITEPEMEHHOT0 TOKA.
Ilopsinok BbINOJIHEHHS PadOTHI:
1. TloBTOpeHue TEOPETUYECKOTO MaTepHraa.
2. Pacuer u BBIOOp peoOpazoBaTess 4aCTOTHI.
3. Bb160p BBIIPSIMUTEIIS.
4. Cnenatb BBIBOJI.
®opma npeacTaBJieHUs pe3yJbTATa: PEUICHHE TOCTABICHHBIX 33124
Kpurepun oumeHKH: OIEHKAa «OTJIHYHO)» BBICTABIISIETCA CTYACHTY, €CIM pacueTHas 4acTb
BBHITIOJTHEHA B TMOJIHOM O0beMe, pelieHrne opopMIIeHO ¢ COOMIOJEHHEM YCTAaHOBIIEHHBIX IMPAaBUIL
CTY/ICHT CBOOOJHO BIIQJICET TEOPETHYECKHUM MaTepHasioM, Oe30IMO0YHO TNPHUMEHSET ero Mpu
pelIeHnH 3a/1au.
OLICHKa «XOPOINO0» BBICTABISETCS CTYIEHTY, €CJIM TpPU BBIIOJIHEHUM 3aJaHUS JIOMYIIEHbI
HE3HAUUTENIbHbIE OIIMOKH, pelieHue O(OPMIIEHO C COOJIIOJCHHEM YCTAHOBJIEHHBIX IPAaBMIL;
CTYIEHT CBOOOJHO BJaJ€ET TEOPETUYECKHM MaTepuaioM, Oe30HIIMO0YHO NPUMEHSET €ro MpHu
pelIeHny 3a/1ay;
OLIEHKa «y/JA0BJIETBOPUTEJIbHO) BBICTABISETCS CTYIEHTY, €CIIU 3aJaHHE BBIMOIHEHO C «TPYOBIMU»
omunOKaMu, pereHre opopmIIeHO 6e3 COOJII0ICHHs YCTaHOBICHHBIX MTPABUI ;
OLIEHKa «HEeYy0BJeTBOPHUTEJbHO» BHICTABIISIETCS CTY/IEHTY, €ClIM paboTa HE BHIIIOJHEHA.
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Tema 1.2 DulekTprueckoe 1 3J1eKTPOMeXaHuYecKoe 000py/10BaHue.

JlabopaTopnasi paGora Ne 6
JHepreTuYecKue XapakTepuCTUKHA BEHTHISITOPHON YCTAHOBKH.

Heas: HccnenoBanue »HHEPreTMUECKUX XapAaKTEPUCTHK BEHTWISIMOHHOM CHCTEMBI IIpU
Pa3IMYHBIX 3aKOHAX PEryJIMpOBaHMs JaBJICHUS U pacxoJia BO3/yXa: C IIOMOIIBIO JPOCCETNPOBAHUS
Y TIPU PETYIUPOBAHUN CKOPOCTH BpPAIICHUS BEHTUIISTOPA.
Beinosinus patdory, Bel Oyaere:
ymemy:
-Y'1 onpenensaTh 37€KTPOIHEPreTUUECKHE MTapaMETPhl AEKTPUUECKUX MAlIUH U alaparos,
ANEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM,;
- Y7 ouenuBath 3 HEKTUBHOCTH PAOOTHI AJICKTPUUECKOTO U AICKTPOMEXAHUYECKOTO
000opyI0BaHUS;
MarepunanbHoe obecrnieyeHue:
WHCTpyKIMS 1O BHIIOTHEHUIO Pa0OTHI, TaAOOPATOPHBIN CTEHT
3aganue:
W3yunth conep:kaHue IaHHON paboThl M TeMy «IIEKTPoOoOOpYHIOBaHUE BEHTHISTOPHBIX
YCTaHOBOK», ObITh TOTOBBIM OTBETUTHh Ha KOHTPOJIbHBIE BOIIPOCHI.
Ilopsinok BbINOJIHEHHS PadOTHI:
[Ipu mpoBeneHun paboOTHI IBEpIy IKada YIpaBICHUS pa3peniacTcs OTKPHIBATH TOJIBKO B
MIPUCYTCTBUU MpernoaBaTes. s obecrnieyeHus MOJIHOM paboTocrmocoOHOCTH
000pyZIOBaHUS BCE aBTOMAaTHUECKUE BBIKIIOYATEIN, PACTIONOKEHHBIE BHYTPH MIKada yrpaBiIeHuUs,
JOJKHBI OBITH BKJIIFOUYEHBI.
[lepen npoBeneHueM J1abopaTopHON pabOTHl HEOOXOAWMO TMPUBECTH MEPEKIIOYATeIN Ha JIBEpIE
mkaga B UCXOAHOE COCTOSTHUE:
- nepexrovaTesib  SA2  «ympaBIeHHE», pPACIOJIOKEHHBIH Ha JIIEMEHTE «YIpaBJICHUE
3anBIKKON Nely mepeBecTu B mosioxkeHue «Pyua»;
-iepexitoyarenb SA3 «ympaBleHHE», PACIIONIOKEHHBIH Ha DJIEMEHTE «YyNpaBJICHUE JBHTATEIEM»
nepeBecTu B nonoxenue «OT Cetny;
-epexitoyareb  SA4  «ympaBleHHE»,  PACMOJOXKEHHBI  Ha  JJIEMEHTE  «YINpaBJICHUE
npeoOpa3oBaTeneM YacTOThD» MePeBECTH B MoJoKeHue «Pyuy;
-nepeximodaren’s  SAS  «pazpemenue I1Y», pacmofiokeHHBI Ha JJEMEHTE «YIpaBleHUE
npeoOpa3oBareneM 4acToThl» nepeBectu B monoxkenune «OTKIy;
- noreHmomeTpsl 3ananns RP1-RP3 nepeBectr B HyneBoe mojiokeHue. Y O€IUTHCS, YTO Ha
pacmpeenuTenbHOM IIKady MoJaHO MUTAHKUE Ha CTEH/, ¢ KOTOPBIM MPEACTOUT padoTaTh B TaHHOM
nmabopaTopHoi pabdore.
B paborte wuccnemyroTcs CBONCTBA aCHMHXPOHHOTO JIBUTATeNs, KaTaJOXHbIE JaHHBIE KOTOPOTO

MpuBeIeHbI B Tabmuie 1.
Tabmuma 1 . ITacmopTHbIE JaHHBIE ACHHXPOHHOI'0 ABUTAaTENA ¢ KOPOTKO3aMKHYTHIM IIOTOHOM

HanmenoBanwne napamerpa 3HaueHue
Tun AUNP63A2
MoriHocTh, BT 370
}Blogymanbﬁoe HanpspKeHUe MUTaHUsE OOMOTKH CTaTopa, 380
2

HomuHanbHas yacToTa BpalieHusi, 00/MUH 2730
HomuHanbHBIH TOK (a3kl cratopa, A, Y 0,9
COS® 0,84
Homuuanpubiii MoMenT, H m 1,3
AKTHBHOE CONIPOTUBIIEHUE cTaTopa I'1, OM 24
MexaHndeckue morepu, Pyexan, BT 15
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1. DOuepeemuueckue xapaxmepucmuku npu ynpasieHuu 3a08UNCKaAMU.
JlpoccenpHOE pEryjaupoBaHUE JABJIECHUS M pacxoia B BEHTWIATOPHON YCTAHOBKE SBIISIETCA
HauOoJyiee MPOCTHIM, OJHAKO M HaMMEHEe SKOHOMMYHBIM BBMJy TOTO, 4TO 3JIEKTPOIBUIaTEINb
BEHTWISITOpa Bcerja paboTaeT ¢ HOMUHAJIBHOM CKOPOCThIO. M3MepeHue naBieHus U pacxoaa B
7a00paTOPHOM  CTEHJAE  OCYHIECTBISETCSs  IOCPEICTBOM  JIaTUYMKA,  PACIOJI0KEHHOIO
HETMOCPEJCTBEHHO Ha MOJAEIH BEHTWIIIHMOHHON cucTeMbl. JlaTyMk uMeeT JBa marpyoOka,
MNOJKIIOYEHHBIX B BEHTWIALMOHHYI cucteMmy. [Ipy AByX NOIKIIOUYEHHBIX NaTpyOKax AaTyMK
U3MEpSeT pa3HUIlY JaBJIEHUN B pa3HbIX 4YacTSIX BO3JyXONpPOBOJAa M HAa OCHOBAaHUMU Pa3HMIIBI
JaBJICHUs] OIpenenseT pacxol Bozayxa. Jlias u3MepeHuss H30BITOUYHOIO JABJICHUS HUKHHUHA
naTpyOOK H3BJIEKAETCS M3 HM3MEPUTENBHOrO KjlamaHa M OCTaeTcsi cBOOOAHBIM. B sTOoM ciyuae
M3MEpSIeTCs pa3HULIA MEXAY 1aBJICHUEM BO3/1yXa B yCTAaHOBKE U JJaBJICHHMEM BO3yXa OKPYXKAIOLIEH
cpeapbl.
OmnbIT IPOBOAUTCS B CIEYIOLIEH OCIEA0BATEIbHOCTH:
-nojaTh MUTAHUWE Ha IIKaQ YIpaBIEHUs MOCPEICTBOM KHOIKH «BKJI», PacHOJIOKEHHON B OJoKe
«IIUTAHUE HJIEKTpoIIKada», MpU 3TOM yOeAUTHCS, YTO KHOIIKA aBApUIHOIO OTKIIIOYEHUSI HAXOAUTCS
HE BO BKJIFOYEHHOM COCTOSIHHH;
-KHOIIKOH «ITyCK» I0JIaTh CETEBOE HANPSHKEHUE HA AJIEKTPOABUIaTeb;
-noreHoMerpoM RP1 mmaBHO OTKpbIBaTh 33ABMKKY Ne2 OT MOJHOCTBIO 3aKPBITOTO COCTOSIHUS
710 TIOJTHOCTBIO OTKPBITOTO, IPU 3TOM (PUKCUPOBATH MOKA3aHUS U3MEPUTEIbHBIX IPUOOPOB;
-JIaHHBIE OMBITA 3aHECTU B TAONHILy 2. DJIEKTPUUECKHE BEITMYMHBI PETHCTPUPYIOTCS MOCPEICTBOM
M3MEPUTEIISE MOILITHOCTH;
- noteHuoMeTpoM RPI 3akpeiTh 3a1BrKKy No2;
- IOBTOPUTH MPEABLAYIIUI ONBIT 1715 3a1BUKKH Nel.
Tabnuna 2

OMBITHBIE TAHHBIE

n, 06/MuH
Uc,B

Ic, A

L, m/c

P, Ila
Pcetu, Bt
Sc, BA

PacueTHplie JaHHEIE

o, 1/c
PB, Bm

nNB

[Tocne mpoBeneHNs SKCIIEPUMEHTA MIEPEBECTU BCE MEPEKIIOYATENIN U MOTEHIIMOMETPBI B UCXOIHOE
COCTOSIHHE B TOPSIIKE, 00paTHOM MOPAJKY BKIFOYeHUs. OTKITIOUNTh MUTaHKe MKada yrmpaBieHusI.
Pacuernble JaHHbBIC.

BrixoHast MOIIHOCTH BEHTHIISITOpA, BT:

PB=P-L
YacTtora BpareHus 31eKTpoABUraTens, 1/c
o =7 n/30
KoaddunmenT nonesnoro neicTBUs BEHTHIATOPA:
Ns =Py /P
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2. Xapaxmepucmuku npu nepemeHHoU CKOpOCMU 8PaueHUst eHMUIAMOpA.

OnbIT MPOBOJUTCS B CIAEAYIOUIEH MOCIEI0BATEIbHOCTH:
- mepekiodatenib SA3 «yIrpaBIeHHE», PACIIONOKCHHBIA HA JJIEMEHTE «YIIPABJICHUE IBHUTATEIIEM)»
nepeBecTy B nojioxkenue «Ot [TU»;
-3aKpBITh JIBEpIly IKada yIpaBicHHUsS, NPH BBINOJHEHHH PadOThl [Beply OTKPHLIBATH
pa3peniaercs TOJbKO B IPUCYTCTBUM NMPeENoJaBaTelis;
-MoJIaTh MHUTAHWE HA IIKaQ YIPaBJICHUS MMOCPEICTBOM KHOIKH «BKII», PACHOJIOKEHHOW B OJOKE
«IHATAHKE JICKTpoITKaday, Mpu TOM YOSTUTHCS, YTO KHOIIKA aBAPUMHOTO OTKIIFOYCHHS HAXOIUTCS
HE BO BKJIFOYCHHOM COCTOSIHUH;
- MoJIaTh pa3penieHue Ha padory I14;
-MIOTEHIIMOMETPOM aHAJIOTOBOTO 3aJ[aHUsl YBEJIWYUBATH CKOPOCTb BpAILEHUS ACHHXPOHHOTO
AJIEKTPOJIBUTATENIS 0 HOMUHAIBLHOTO 3HAYEHUS;, IaHHBIE OIbITA 3aHECTH B TaOIHUITY 3;
Tabnuia 3
JlaHHbIe onbITa
n, 00/MUH
Uc,B
Ic, A
L, Mo/c
P, Ila
Pc, BT
M;, %
PacueTHnic JaHHEIC
o, l/c
PB, Bt
Sc, BA
APs1, Bt
P,, Bt

MNs

Pacuernnic gaHHbIC.
BrixogHast MOIIHOCTH BEHTHIISITOPA, BT:

Pe=P-L
YacroTa BparieHus dJaeKTpoaBurareis, 1/c

o =7 n/30

DneKTpUYECKHe MOTEePH B CTATOPHOM 0OMOTKE aBUraTesns, BT:
AP>1 =3 Ic? “Te

r7ie I — aKTUBHOE CONpoTuBIeHHEe (a3wl ctaTopa, OM;

IC — Tok cTaTOpa aCHHXPOHHOTO JBUTATEINS, A.
MomHoCTh Ha Bally aCHHXPOHHOI'O ABUTATENSA, ONpeAessieTcs u3 nokasareneu 114, Br:

PB=P My / o0y

rae P,y — HOMUHaIbHAs MOLTHOCTD 3JIEKTPOABUTATENS, BT;

Oy - HOMUHAJIBHAS 9acTOTa BpaIIeHUs: poTopa, 1/c;

M, — mnoka3zaHuss MOMEHTa Ha Bally JBUTraTels B MPOIEHTaX OT HOMHUHAJIBHOTO MOMEHTA
JIBUTATEIIS.

AXTHBHas BBIXOJIHasg MoIHOCTH 114, BTt:
Pc= PB+ APax

KoaddutimenT noneznoro neicTBUS BEHTHIATOPA:
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Ns =Py /P

KoumponwbHnuvie 6onpocwi

1. Kakme cocoObl peryaupoBaHus JaBICHHUS M pacxoja B BEHTUISTOPHBIX YCTAaHOBKAX BBI
3gaetre?
2. Kaxk B3aumMocCBsi3aHbl JaBJIE€HUE U PACXO B IICHTPOOESKHBIX BEHTUIIATOPAX ?

3. UeM npuHOMNMAIBHO OTIMYAETCS PErYJIMPOBAHUE [aBJIEHUS BO3QyXa OT PpEryJMpOBaHUs
aBIIEHUS KUIKOCTH?

4. Jlna kakux ueneil B yaboparopHoi paboTe OOUH M3 MATPyOKOB JaTYMKa OTKJIIOYAETCS OT
BEHTUWISILIMOHHOM cHUCTEMBI?

5. Kakum oOpa3oM ompenensercss pacxoj, M3 pa3HULBl JaBIE€HUM B pa3IMUYHBIX YacTIX
BO3AYXONpoBOJa? YKaXHUTe HETOCTATKH MMOJOOHOTO METOIa.

6 HazoBuTe TUIIBI TaTUMKOB JIABJIECHUS M pacxo/ia, KOTOPbIE BAM U3BECTHBI.

7. Uto Ha pabouell XapaKTepUCTHUKE MOKA3bIBAET TOUKA NEPECEUCHUS XapaKTEPUCTUK BEHTUIISTOpA
U CUCTEMBI?

®opma npeacraBiaeHus pesyasrara: OTUeT 0 MpoIeIaHHON paboTe

Kpurtepuu ouenku: «5» (OTIMYHO): BBIIOJHEHBI BCE 3a/laHUs JIAOOPATOPHOW pabOThI, CTYAEHT
4eTKO U 0e3 OIMOO0K OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XOpoIOo): BBIIOJHEHbI BCE 3aJaHMs JIAOOPAaTOpHOW paboOThl; CTYJEHT OTBETHJI Ha BCe
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

«3»  (yIOBJIETBOPHUTEILHO): BBIIOJIHEHBI BCE 3a/JaHus J1aOOpaTOpHON paboThl C 3aMEYaHUSIMU;
CTYZEHT OTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSIMU.

«2» (HE 3a4TEHO): CTYJEHT HE BBIIOJHMWJI WIN BBIIOJHWI HENPAaBUIbHO 3a/aHUs J1aOOpaTOpHOU
paboThI; CTYAGHT OTBETWJI Ha KOHTPOJIBHBIE BOIPOCHI C OIMMOKAMH WJIM HE OTBETWJI Ha
KOHTPOJIbHBIE BOIIPOCHI.

JlabopaTopnasi paGora Ne 7
HccnenoBanue 4acTOTHOIO peryJiMpoBaHusi 3J1eKTPONPUBO/A HACOCA.
Heab : UccnenoBaHue XapakTepUCTHK cHCTeMbl sJiekTpornpuBonaa "[IpeobpazoBarens
Y4acTOTHI - ACHHXPOHHBIN ABUTATENb" IPU JTUHEHHOM 3aKOHE YaCTOTHOT'O YIIPaBJICHHUS.
Beimosnus padory, Bel Oyaere:
ymemy:
- V1 onpenensith 3JeKTPOIHEPreTHUSCKHUE TapaMeTPhl JIEKTPUUECKUX MAIIWH U alnapaTos,
ANEKTPOTEXHUYECKUX YCTPOMUCTB U CUCTEM;
- V7 ouenuBath 3(PQGEKTUBHOCTH PaAOOTHI IIEKTPUUYECKOTO U  DIIEKTPOMEXAHUUYECKOTO
000pynOBaHUS;
MarepuanbHoe o0ecnieyeHmne:
WHCTpyKIIMHU TO BBIOJIHEHUIO TaOOpaTOPHOH palboThl, 1a00paTOPHBIM CTEHT
3ananue:
N3yuuTh copeprkaHue JaHHOU paboThl U pa3aeln Kypca «JIeKTpooOopyaoBaHHE HACOCay», OBITh
TOTOBBIM OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI.
Ilopsinok BbINOJTHEHHS PA0OTHI:
[lepen mnpoBemeHuem aboOpaTOpHONW pPadbOTHl HEOOXOJAMMO TPHUBECTH MOJYJIW B HMCXOIHOE
COCTOSIHHE:
- MepeKouaTesIeM «BBIOOp pekuma yhpaBieHus» wmoxayns [IY BeiOpath B KauecTBe
MCTOYHUKA 33JJaHUs] KHOTIOYHYIO MaHeNb oneparopa [14;
-TepeKyIroyaTeslb BhIOOpa peXxuma YIpaBiIeHHs HACOCOM M 3aJBM)KKOM MOIYJS YIpaBiICHHUS U
WHJVKAIIUN YCTAaHOBUTD B MOJIOKEHUE «Pyuy;
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- NepeKyoyaTesib  BbIOOpa pekMMa yIpaBIEHUS DJICKTPOJABUTraTelIeM Hacoca MOIYJIS
npeoOpa3zoBaress YaCTOThl YCTAHOBHUTH B ToJioxkeHHe «I1ympt [TU»;

- mapoBblid kpad K1 gomkeH ObITh MOJHOCTBIO OTKPHIT.

Karanoxusie qanHble MccieayeMoro qsuratens B tabmaune 1.

Tabmuma 1.

1. HanmeHoBanne napameTpa 3Hayenune
Tun CEAM70/3/A
MortHocTts, KBT 0,37
HomunanpHOE HanpspKeHHUE MUTaHKS OOMOTKH cTaropa, B, 3x380
HomunanpHas yacTora BpanieHus, 00/MuH 2850
HomunaneHbll TOK cTatopa, A 14
[Tpon3BOUTENHHOCTD, M°/a 1,8...4,8
MakcumanbHbIN Haop, M 20,1...12,8

[lepen nmpoBenenneM 1abopaTopHO paboTHI MpeoOdpa3oBaTEIh YaCTOTHI JOJHKEH OBITh HACTPOCH Ha
CKaJIIpHOE yrpaBiieHue. [[ng nocryna K siueiikaM namMsTH HEOOXOJUMO MOCPEICTBOM KHOMOYHOMH
MIaHeJN omeparopa:

BBIOPATh MEHIO 3 «OTKPHITH/COXPAHHTEY;

BBIOPATh BKJIAJIKY «OTKPBITBY;

BbIOPATh SUEHKY MaMATH U1 KOHQUTYPUPOBAHUS HYKHON CHUCTEMBI.

B syeiikax maMsATH OpeaCcTaBIEHbI CIEAYIOUIME CUCTEMBI JIEKTPONPHUBOAA!

Suelika Nel - CKaJIIpHOE yIIPaBIEHUE CKOPOCTHIO B PA30MKHYTOM CUCTEME 110 JINHEHHOMY 3aKOHY.
Sueiika Ne2 - CkaisipHOE YIpaBJIEHHE CKOPOCTHIO B PAa30MKHYTOM CUCTEME IO KBaJpaTUUYHOMY
3aKOHY.

Sueiika Ne3 - BekTopHOe ynpaBieHHE CKOPOCTbIO B 3aMKHYTOM cucteme. llepen mpoBeaeHuem
OIBITOB HEOOXOJJMMO YCTAHOBUTH 3aBOICKHE HACTPONUKU WIIN

yOeIuThCs, YTO MapaMeTphl peodpa3oBaress UM COOTBETCTBYIOT. CTpyKTypa MporpaMMHUpPOBaHUs
npeoOpa3oBaresss pasjielleHa Ha TeMaTHYeCKWe MEHI0, TEeM CaMbIM YIpolas HacTPOUKY
apaMeTpoB.

Ilepen mpoBeaeHneM 1ab0paTOpHON pabOTHl HEOOXOIUMO IPOU3BECTU COOPKY CUIIOBOI CXEMBI.

nnK

PROFINET

USB-A
= nx

Modbus-USB

Knemmsr A, B, Cmonynst nuTaHusi CTeHAa COEIUHUTD ¢ KiieMMamu A, B, C Moayns usmepurens
MOIIIHOCTH.

44



Knemmsr Al, B1,C1 mMoaynst uamMepurens MOIIHOCTU MOAKIOUNTh K kiiemmam Al, B1, C1 monyns
npeoOpa3zoBarTesst YaCTOTHI.
Xapaxmepucmuku 31eKmponpueood npu pe2yiuposanuu 0asienus u pacxood .

MexaHnueckasi XapakTepUCTUKA TPECTABIICT COOON 3aBUCUMOCTD YaCTOTHI BPAIICHHSI JBUTATEIS
OT TOJIE3HOT0 MOMEHTa Ha Baiy asurateis o = f (M) npu MOCTOSIHHOM 3HAYCHHWH YacTOThI U
aMIUTUTYJbl TUTAIOLIETO0 HANpsDKEHHUS. DJEKTPOMEXaHWYecKass XapaKTepUCTUKA JIBUTaTeNs
npejcTaBisieT co0OH 3aBUCHMOCTh YacTOThI BpamieHus oT Toka cratopa o = f (Ic). B manHOoM
mabopaTopHOM CTEHJE MOMEHT Ha Bajly OJJICKTPOJBHUTATEIS PETYIHPYETCS HUCKIIOYUTEIHHO
KOCBEHHO 3a CUET peryJHpOBaHUs JaBICHUS U pacxoja B TUAPOCUCTEME.

OMnbIT NPOBOAUTCS B CIEAYIOLIEH MOCIIEI0BATEILHOCTH:

- BKJIFOUUTH MOCIIEI0BATEIbHO aBTOMATUYECKUH BBIKIIIOUATEINb or M ITepeKiIodarens SAl Mmonyns
MIIC;

- BKJIFOUUTH KHONIKY «CeTb» MOyl U3MEPHUTEIIsl MOIIIHOCTH;

-IIOTEHLIIMOMETP YIIPABIICHHUS 3aBUKKON YCTAHOBUTH B KpalHee I0JI0KEHUE IIPOTUB YaCOBOU
CTpeJKH (COOTBETCTBYIOIIEE MOJIHOCTHIO 3aKPBITOMN 3aBUKKE);

-HaKATUEM 3€JICHON KHOIKYU CTapT Ha KHOMIOYHOW MaHeIH ONepaTopa 3alyCTUTh TPeoOpa3oBaTeb
4acTOTHI (Ha KHOTIOYHOM maHenu 0ToOpasuthes (RUNY);

-C TIOMOIBI0 (DYHKIIMOHATBHBIX KJIABUII W HABUTAIIMOHHOTO KOJIECAa YCTAHOBHTH HOMHHAJILHYIO
4acTOTY Ha cTaTope AneKkTpoaBurarens. [Ipu moIHOCTRIO 3aKPBITOM 3aABMKKE JIaBIICHUE B CUCTEME
MaKCHMaJbHO, TIOMUMO 3TOTO HAcOC paboTaeT Ha yIop, MOAITOMY HEOOXOIUMO MUHHUMH3HUPOBATH
BpeMsi paboThI 1TaOOPATOPHOTO CTEH/IA B JAHHOM PEKUME;

Tabnuma 2

n, 00/MuH
Uc,B

Ic, A
fel'n
M;, %
Pcern, Bt
Scern, BA
Qcetu, BAp
o, 1/c

Sc, BA
AP»s1,, Bt
P,, Bt
MNan
Ny-A1

COS @

COS Pry-ax

OneIT

Pacuer

-IIOTEHUIMOMETPOM YIIPABIICHUS 3aJIBMKKOW M3MEHSTh PACXOJ U JIaBJIEHUE B CUCTEME BIUIOTH 10
MOJTHOTO OTKPBITHS 33JIBUKKH;

-laHHbIe OMbITa 3aHecTH B Tabmuiy 2. CeTeBbIe IMOKA3aTeNd PETUCTPUPYIOTCS TOCPEICTBOM
M3MEPHUTEIIS MOIITHOCTH, TTOKA3aTEeIN CTATOPHOM IIETIH - TOCPEICTBOM MpeoOpa3oBaTesis 4aCTOTHI;
-TIOBTOPUTH OIIBIT JIJI1 CKOPOCTH BPALLEHUS JIEKTPOIBUTATEINS], OTIIMYHON OT HOMUHAJIBHOU. [locie
MPOBEJICHUSI AKCIEPUMEHTA TNEPEBECTH BCE MEPEKIIOYATENM M TMOTEHIHOMETPHl B HCXOIHOE
COCTOSIHHE B MOPSIIKE, 0OPATHOM MOPSIKY BKIIOUCHHS.

PacuerHrle janHbIC.

[TonHas BIXOAHAS MOIIIHOCTH MPeoOpa3oBaTens 4acToThl, BA:
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Sc=3U; Ic
rae U - pasnoe nanpspkenue Ha Beixoze 114, B.
YacToTa BpalieHus dJIeKTpoaBurares, 1/c:
o =7 n/30

DNEeKTpUYECKHEe MOTEPH B CTATOPHOM OOMOTKE 3eKTpoABUraTes, Br:
APa1 = 3 1c? “Te
e I - aKTUBHOE CONPOTUBIIeHUE (a3bl craTopa, Om;
IC - TOK cTaTopa aCHHXPOHHOTO JIEKTPOABUTATENS, A.
MomHOCTh Ha Bally aCHHXPOHHOT'O ABUTaTells ONpeaessercs u3 nokasarenen 114:
PB=P Mo/ oy
rae PaH - HOMUHalIbHAs MOIHOCTD 3JIEKTPOJABUTATels, BT;
®y - HOMHHAJIbHAs 4acTOTa BpalleHus poropa, 1/c,
M, - noka3aHusi MOMEHTA HA BaJly 3JIEKTPOJBUTATENS B IPOLUEHTAX OT HOMUHAJIBHOTO.
AxTHuBHas BeIXOIHasg MomHoOCTh [T, Bt
Pc = PB+ APan
KoaddunmenT noneznoro aeicTBUS 3E€KTPOIBUTATES:
Ns =P5 /P

KoaddurmeHT MOITHOCTH aCHHXPOHHOTO JBUTATEIIS
P

KoaddunmeHT MOIHOCTH 3JEKTPOIBUTATEIIS:
coSQ,; = Pc/ S

KoaddurmenT nosie3Horo nelicTBus B CUCTEME:
N e an= Po/ Poem

Koaddurment momuocTu cucteMbl
COS(an'au = Pcem/ Scem

KoHTpobHbIE BOIPOCHI
1. Kak u3meHuTh HarpaBiieHUE BpallleHUsl aCHHXPOHHOT'O ABUTaTes?
2.Kak n3MeHUTCS MOMEHT aCHHXPOHHOTO JABUraTeNs P MOHMKEHUH HANPSHKEHU S TUTAIOLIEH
cetn?
3. MoXeT JIn aCHHXPOHHBIN JBUraTeNlb CO3JaBaTh MOMEHT IPH CUHXPOHHON YaCTOTE BpAIEHUs?
4.Kak u3MeHseTcs: TOK cTaTopa JABUraTelsl P MOBBIIIEHUN HAPSHKEHUS M HEU3MEHHON Harpyske
Ha BaJly JBUraress?
5.YTo0 Takoe 4aCTOTHOE WJIM CKAJIIPHOE yIpaBieHue?
6.Kakue 3akoHBI YaCTOTHOT'O YIIPABJICHUS BbI 3HAETE.

dopma npeacraBiaeHus pe3yabrara:

Otuer o npojenaHHoi padote

Kpurepum ounenku:
«5» (OTIAMYHO): BBIMOJHEHBI BCE 3a/1aHUS J1a0OpPaTOPHOM paboThI, CTYJACHT YeTKO M 6e3 ommbok
OTBETHUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI.
«4» (XOpoIIo): BBIOJHEHBI BCE 3aJaHMs JIaOOpaTOpHOW paboTHl; CTYIEHT OTBETHJ Ha BCE
KOHTPOJIBHBIE BOIIPOCHI C 3aMEUAHUSMH.
«3» (yIOBIIETBOPHUTEIHHO): BBIMIOJIHEHBI BCE 3a/JaHUs J1aOOpaTOpHON paboTHl C 3aMEYaHUSIMU;
CTYJIEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEYAHHSIMHU.
«2» (HE 3a4YTEHO): CTYJACHT HE BBIIOJHHJ WM BBIIOJHWI HENPaBWILHO 33aJaHUs J1a0opaTOpHOIi
paboThl; CTYIEHT OTBETUJ Ha KOHTPOJBbHBIE BONPOCHI C OLIMOKaMM WJIM HE OTBETHJ Ha
KOHTPOJIBHBIE BOIIPOCHI.
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JlaGoparopHasi padora Ne 8
HccnenoBanue NpoueccoB MyCKa M TOPMOKEHHsI KPAHOBOT'0 3JIeKTPONPUBO/A.

Heas: HccnenoBaTs GOpMHUPOBAHUE MPOLIECCOB IYCKA M TOPMOXKEHHS AJIEKTPOIBUTATENS B
cucteme [T4-A/L.
Beinosinus patdorty, Bel Oyaere:
ymemy:
- V1 onpenensts 37IeKTPOIHEPTeTUUECKUE TAPAMETPhI SJIEKTPUUECKUX MAIIKMH U alllapaTos,
ANEKTPOTEXHUYECKUX YCTPOMCTB U CUCTEM;
- V7 onenuBath 3PQPEKTUBHOCTH PAOOTHI AJIEKTPUYECKOTO ¥ DIIEKTPOMEXAHUIECKOTO

000pyI0BaHUS;

MarepunanbHoe obecrnieyeHue:

WHcTpyKUny 1o BHIOTHEHUIO 1a00paTOpHOM paboThl, 1a00paTOPHBIM CTEHA

3aganue:
N3yuntsb comeprkanue JaHHOU paboThl U TeMy «Dnekrpoodopynoanue [ TIM», ObITh TOTOBBIM
OTBETUTH Ha KOHTPOJIHHBIC BOIPOCHI.

Ilopsinok BbINOJIHEHHS PadOTHI:
[lepen mpoBeneHneM 1ab0paTOpHOI pabOTH HEOOXOAUMO MPHBECTH MEPEKIIOYATENIN Ha JIMIEBOU
nBepiie mkaga B UCXOAHOE COCTOSIHHE:
-niepexitouarenb SA2 «paspemrenue [TU» nepeBectu B monoxenne «OTKID»;
- moTeHuoMeTp 3ananusi RP1 nepeBectu B HyJ€BOE MOJIOKEHHUE.
- yOenuThCs, YTO HA pPACHpPEACTUTEIHHOM IIKady MOJAaHO MHTAaHHE HAa MOXYJb, C KOTOPBIM
MPEACTOUT paboTaTh B TaHHOM J1abopaTopHOM padoTe.
Karanoxxubie JaHHBIC aCHHXPOHHOTO JIBUTATEIIS TPUBEACHBI B Ta0MIIC 1.

Tabmua 1.

HawnmenoBanue napamerpa 3HavyeHne
Tun ACHHXpPOHHBIN ABUTATENb C

KOPOTKO3aMKHYTBIM POTOPOM

MormuHocts, BT 750
HomuHanbHOe HanpshKeHHe MUTaHusl OOMOTKH cTtaTopa, B, Y 400
HomuHanbHas gacToTa BpameHus, 00/MuH 1400
HomunaneHblil Tok ¢dassl cratopa, A, Y 2]1
COSQ 0,7
KII/,% 70
Y nepxuBaronii MOMEHT Topmo3a, Hm 40
AKTUBHOE COIPOTHBIIEHHE cTaTtopa rl, Om 10
Macca, kr 12,7

Jlst mpoBenieHus TaHHOW JTaOOpaTOpHOW pabOTHl HA MEPCOHATBPHOM KOMIBIOTEPE TOJDKHO OBITH
3arpy’KeHO ¥ YCTaHOBJICHO Iporpammuoe odecrnieuenue DeltaProfi .
1 TloaroroBka mpeoOpa3zoBaTENs YaCTOTHI
[lepeBecTr mpeodpazoBaTeb YaCTOTHI B PEKUM CKAJIIPHOTO YIPABJICHUS CKOPOCTHIO.
2 TIpoOHBIii MyCK 3JIEKTPONpUBOAA
[TpoOHBIN MycK MpUBOAA HEOOXOIMMO BBIIOJHUTH JJISI TOTO, YTOOBI YOETUTHCS B MPABHIBHBIX
HacTtporkax [IY m BO3MOXHOCTH IUIABHOTO 3aJlaHHUsl BBIXOJHOM YacTOThl M HampspkeHud. Jis
npo6Horo mycka [T4 Heo6xoaumo:
-3aKpBITh JBEpIy IMIKada ynpaBieHUs, MPU BBHIMOJIHEHUH pPaOOTHI ABEPIY OTKPBIBATH CTPOTO
3amnpereHo’,
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-110/1aTh MUTAHKWE Ha MKad yrpasieHUs nocpeacTBoM kHonku «BKJI», pacmonoskeHHO#H B Onoke
«IHUTaHKE AEKTpoIKada», Mpr 3TOM YOEAUTHCS, YTO KHOIIKA aBAPUIHOTO OTKIIFOUEHHS HAaXOIUTCS
HE BO BKJIIOYEHHOM COCTOSIHUY;

- MoJIaTh paspenieHue Ha padory I14;

- YCTaHOBUTH CKOPOCTH BpamieHus Ha ypoBHe 300-500 06/muH;

-KHOTIKOM BBEpX 3aIlyCTHTh pabOoTy 3JIEKTPONPUBOJA, YOCIUTHCS, YTO Pa30OTHAJICS A0 yKa3aHHON
CKOPOCTH.

3 Hacrpoiika ocrimsuiorpada

B xkauwectBe ocummiorpadga B gaHHOH 7a0OpaTOpPHOM pPaboOTe HCHONB3YeTCs IMPOrpaMMHOE
obecnieuenue DeltaProfi. Kommynukanus nanHoro mporpamMmmHoro obecneuenus ¢ [14Y u ocCHOBBI
paboThl B pekuMe ocIuiorpada ONMMCaHbl B JaHHBIX METOMMYECKUX YKaszaHud. [l naHHOM
nabopaTopHoil paboThl HEOOXOAMMO IMPOU3BECTH KOMMYHHMKAIMIO HOYTOYKa C IUIATOM BBOJA-
BBIBOJIA.

[ToaroToBka U CHATHE OCIMJUIOTPAMM C IIOMOUIBIO porpaMmMHoro obecnedyenus: «DeltaProfiy:

1. BKIIIOYHUTH IEPCOHATBHBIA KOMIIBIOTEP (HOYTOYK) U JIOMKAAThCS 3aTPy3KU ONEepaniioOHHON
CHCTEMBI.

2.3anyctuth nporpammy « «DeltaProfiy. [Ipu aToM Ha S5KpaHe KOMITBIOTEpA 3arpy3UTCsl CTApTOBOE
OKHO (pucyHok I'.1).

Pucynok I'.1 — Craproestil akpand DeltaProfi

3)B riaBHOM MeHIO BeIOpaTh BKIAAKY «PaboThi». JlaHHBIN Tab0opaTOpHBIA CTEHA UMEET IMIKagHoe
UCIIOJIHEHUE, T[03TOMY KOH(uUrypamuss nporpaMMHOro oOecnedyeHus eauHa Uil  BCexX
nabopaTopHbIX paboT. i mepexona B yKa3aHHYIO KOH(QHUIypaluio Ha BHIOpaHHOM BKJIAJIKE
BbIOpaTh  €IMHCTBEHHBIM  JOCTYMHBIH MYHKT -

«QNeKTpoobOpyAOBaHNE MOIBEMHOTO KpaHa». Ilocne BbiOOpa koH¢urypamus padoueit "obmacTu
MIPOrPaMMBbI JIOJKHA U3MEHUTHCS.

ITocne wu3meHeHuss KoH(urypauuu paboueil o0JacTM Ha dKpaHe OTOOpaKaroTcs MO s
perucTpalnuy OCHWIJIOTPaMM B PEKHMME peajbHOro BpeMeHH (cM. pucyHok [.2). B nmabopatopHoM
CTEHJIE OCYIIECTBIISIETCS PETUCTPALAA OCLMIIJIOTPAaMM HaIpsDKEHHs Ha CTaTope, TOKa craTopa U
CKOpPOCTH BpaIIeHUSI 3JEKTPOABUTATES.
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PucyHok I".2 — OKHO perscTpaimH oCLHLIONPaMM

[lepen HauanoM pabOTHI C MPOTrPaMMO B PEKUME peaIbHOr0 BPEMEHH HEOOXOIUMO YOeIAUThCs,
9TO CBS3b MEXIY HOYTOYKOM M IUIaTOW BBOJA-BBIBOJA YCTaHOBieHa. /[ Havama paboThI
HE00XO0IMMO Ha)XaTh 3eJIeHYI0 KHOMKY «Ilyck» Ha maHenu HHCTPYMEHTOB MPOTrpaMMBbl, TIOCTIE 3TOTO
Ha TIPEACTABJICHHBIX TOISIX OTOOPaKAIOTCS PErHCTPUPYEMBbIE BEIWYHHBI B PEXHME PEaTbHOTO
BpeMmeHU. HEJb35 3ABEPIIATE PABOTY ITPOI'PAMMBI BE3 HAXKATHS KHOIIKH «CTOID».

[TomMuMO perucTpanuu OCLHMWIUIOTpaMM JUIsl CTaTUYECKMX M JUHAMHYECKHX PEXUMOB paboThl,
MporpaMMa TaKXe IMO3BOJISICT M3MEpPSTh JIEHCTBYIOIIME 3HAYEHHUS BEJIMYUH B YCTAHOBHUBIIMXCS
peXHUMax, Ui 3THX LeJedl ciaykuT BkiIagka «MHEMOCXEMbI», PACIONIOKEHHAs] O] MaHEJbIo
MHCTPYMEHTOB Mporpammbl. OKHO MHEMOCXeMbI M300pakeHo Ha pucyHnke [.3. B omuceiBaemoit
BKJIaJIKE€ M300pakeHa MHEMOCXeMa MOJbEMHOI0 KpaHa, Ha KOTOPOW M300pakeHbl U3MEPUTEIbHbIE
npubopsl. Jlns Havana paboThl HEOOXOAMMO HakaTh 3€JeHylo KHOMKYy «llyck» Ha mnaHenu
MHCTPYMEHTOB MpPOrpaMMbl, IOCI€ 3TOr0 Ha H3MEpPUTENbHBIX Hpubopax oToOpaXkarTcs
JEUCTBYIOIME 3HAUYEHUS DPETUCTPUPYEMBIX BEIMYMH B pPEXUME pealbHOro BpeMeHH. Henbss
3aBepuwiaTh padoTy NporpaMmsbl 0e3 HaxaTUsl KHONKH «CToID).

whHraok & 93 404 WS 0

b o | s . e [T | bt o .| 4w ren Mwvas

[ T

Pucynok I'.3 — OKHO MHEMOCXEMBI
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4. Uccnenoanue crnocoboB mycka B cucteme [IU-AJl DnekTponpuBoj MEPEMEHHOTO TOKa,
BBITIOJIHEHHBI Ha OCHOBE IpeoOpa3oBaTeliss 4acTOTHl MHBEPTOPHOTO THIIA, UMEET BO3MOXKHOCTh
BBINOJIHATH HECKOJIBKO CIIOCOOOB ITyCKa/TOPMOKEHUS JJIEKTPOABUraTENIs:

- JIMHEWHBIH IYCK 3JIEKTPOJBUrATENS C 3aJJaHHBIM TEMIIOM;

- IIYCK 3JIEKTPOIPUBOJA M0 S-pamIie;

- myck asuratens o U-pamme.
JInHEeHbI MyCK 3aKJII0YAETCs B Pa3srOHE DJIEKTPOIPUBOAA 10 33JaHHOM CKOPOCTH, C YBEIMYCHUEM
4acTOThl HAIPSDKEHMsI Ha CTaTOpEe B 3aBHUCHUMOCTH OT BPEMEHH, YCTAHOBJIEHHOI'O B HACTPOMKax
4.
Jlnist iicce1oBaHus JIMHEHHOTO MyCKa 3JIEKTPOIPUBOIa HEOOXOMMO:
Bri6pats mento 1 «Menro [TY», B Hem BbIOpaTh oamento 1.7 «IIpuknagHbie
¢GbyHKIMNY», B HEM BBIOpATh TPYIITy apaMeTpoB «3aqaTyiK», CKOHOUTYPUPOBAThH
CJIELYIOIINE TTapaMeTpBbl:
rpt - TMI KPUBBIX pa3roHa U TopMoxkeHust (Lin - TuHEHHBIN);
A CC - Bpems pa3rosa;
-3371aTh MAaKCUMAJIbHYIO YacTOTY BpalleHMs ABUTaTelsl MOTEHLHMOMETPOM Ha JIMIEBOW JBeple
mkada;
-YCTaHOBUTbH BpeMs pa3roHa Ha ypoBHE 5 C;
-IIPOM3BECTH NEPEXOJHBIN IIPOLECC ITyCKa NepekitouareneM «Paspemenue» n
KHOMKOW «Brnepen» Ha nuieBoil nBepre mkada. DIEKTPOABUTATENIb PA3TOHUTCS C 3aJaHHBIM
TEMIIOM JI0 3a1aHHON CKOPOCTH.
[Ipomecc pasroHa KOHTPOJMPOBATH C MOMOIIBIO OCHMILIOrpada MPOrpaMMHOTO OOECIICYEHHUS.
I1oBTOPUTH SKCIIEPUMEHT AJIs 3HAYEHUs IIOCTOSTHHON BPEMEHU 3aJ1aTYMKa MHTEHCUBHOCTH, PaBHON
0,5c.
ITyck asnexTponpuBoja 1Mo S-o0pa3HOMY 3aKJIIOYAETCS B pa3roHe 3JEKTPONPUBOJA /10 3aJaHHOU
CKOpPOCTH, C 3aTATMBAaHUEM IIpoliecca MyCcKa B Hayalle U YyCKOPEHHEM B KOHIIE, IIpU 3ToM (opma
KPUBOW CKOpPOCTH HAlOMHUHaeT aHrIMickyro OykBy S. Takoil Tun mycka Mo3BOJSET MOJIYYHUTH
IJIaBHOE HapacTaHHWE YCKOPEHMsI B Hadalle U IJIABHOE 3aMeJUIEHHE YCKOPEHUS B KOHIIE, YTO JIeJaeT
paboTy 31eKTponpuBoaa 0ojiee MArKOM.
AHaNOrMYHO NPOU3BECTH MCCIEAOBAaHUS APYTUX BUAOB KPUBOM pa3roHa 3JIEKTPONPHUBOAA, IS
n3MeHeHHs GpopMbl KpHuBOil pasrona B MeHto 1 «Mewnro ITU», BeiOpate noamento 1.7 «llpuknanHsie
GyHKIIMM», B HEM BbIOpaTh TPYIIy MHapaMeTpoB «3aJaTuyuK», CKOH(QUIYpHUpPOBaTh CIEAYIOLIUE
IapaMeTphl:
- rpt - Tun KpuBbIX pasroHa u TopmoxkeHus (S m U — coorBercTBeHHO). Kaxnaplii u3
PEKMMOB UCCIIENOBATh C ABYMs Pa3IM4YHBIMH IOCTOSHHBIMU BPEMEHAMU Pa3roHa.
4.5 UccnenoBanue cnioco0oB TopMmokeHus B cucteme [TY-AJ].
ITpeoOpa3oBarenb 4acTOThl 00ECIEYUBAET HECKOIBKO CIIOCOOOB TOPMOXKEHUS:

- TOpPMOKEHHUE Ha BbIOETE;

- JMHAMHMYECKOE TOPMOXKECHHUE.
B pexume TOopMOXXeHHS Ha BbIOEre MpH MOCTYIUIEHMM KOMaHIbl TOPMOXKEHUS HHBEPTOP
OTKJIIOYAETCS, U IBUraTeIb OCTAHABIMBAETCS 10/ BO3IHCTBUEM COOCTBEHHON MacChl.
Jl7is HaCcTPOWKHM peKuMa TOPMOKEHHUS 3JIEKTPOIBUTaTessl Ha BbliOere BbIOpaTh MeHIO 1 «MeHio
ITY», B Hem BbIOpaTh moameHio 1.7 «Ilpuknanusie QYyHKIUU», B HEM BHIOpaTh TpyHmy
napametpoB «KoHurypauus ocTaHOBKH», CKOHQUTYpUPOBATH CIIEIYIOIINE TapaMETPhI:
- Stt - cioco6 Topmoskenus (NSt - BeIOET);
-IIPOM3BECTH NEPEXOAHBIN IMpoIlecC IMycKa nepekirovareneM «Paspemenue» u kHonkon «Bnepem»
Ha JIMIEBOW JBeple ImKada. DIeKTpOABUTATENb PA3TOHUTCS C 3aJaHHBIM TEMIIOM JIO0 3aJaHHON
CKOPOCTH.
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[Tporiecc pasroHa KOHTPOJMPOBATH C MOMOIIBIO OCHMIIIOrpada MPOrpaMMHOTO OOECTICYCHHUS.
BropeiMm  cmocoOoM  TOpMOKEHHMsST B JaHHOM DJEKTPONPUBOJAE SBJISETCS JUHAMHYECKOE
TopMOXKeHHEe. [Ipy TUHAMUYECKOM TOPMOXXEHHHM Ha CTaTOp ACHHXPOHHOTO 3JIEKTPOJBUTATEIS
MOJaeTCsl IMOCTOSIHHBIM TOK. J[ns HacTpolku pexumMa JIMHAMHUYECKOrO0  TOPMOKEHUS
aneKTpoABHUraTens Beiopate MeHio 1 «Menro [TU», B Hem BeiOpath noamento 1.7 «[Ipuknanneie
byHkuuu», B HeM BblOpaTh rpynny napamerpoB  «KoHdurypauus — yCTaHOBKWY,
CKOH(UTYpHPOBATH CIEAYIOIINE TTapAMETPHI:

Stt - cioco6 Topmoskenus (dCI - nuHamMHUECKOE TOPMOXKEHHUE),

IdC- ypoBens mocrosinHOoro Toka (1lH — HOMUHANIBHOE 3HaueHue). [Ipou3BecTH NEPEXOIHBIHM
IpoLecc TOpMOKeHusi mnepekmouarenem «Paspermenue» Ha auneBoi nBepre mkada. [Ipormece
TOPMOXKEHHS KOHTPOJHPOBATH C TOMOIIBIO ocuujuiorpadga MpOrpaMMHOTO oOecreueHus..
[ToBTOPUTH OMBIT [JI JPYroro YpoBHs MOCTOSIHHOTO Toka. [locne mpoBeaenust paboThl epeBecTu
BCE MEPEKIII0YaTEN B UCXOAHOE MOJIOKEHHE, BBIKIIOYUTH TUTAHUE CTEH/IA.

KoHTpoJibHbIE BONIPOCHI:

1. JInst gero HeoOXO0IMM TUTABHBIN TYCK/TOPMOKCHHE?

2.HazoBute TUIbI 33JaTYMKOB HHTEHCHBHOCTH, MPUMEHSEMBIX B JJIEKTPONPUBOAAX. 3adyeM

HY)KHO HECKOJIBKO THIIOB JIaHHBIX YCTPOUCTB?

3. OO6nacTs NpUMEHEHUsI TOPMOKEHHS MOCTOSIHHBIM TOKOM cuctembl [TH-AJ]?

4. OOBICHUTH MPOLIECC TOPMOKEHUS MOCTOSIHHBIM TOKOM 1Y uHBepTopHOro Tuna.

5. Ilpu TopMOKEHHH ¢ MUHUMAIIbHBIM TEMIIOM 3JIEKTPOJBUTATEh OTJACT FIEKTPOIHEPTHIO B
HMHBEPTOP. DTa IEKTPOIHEPIHsI pACCEUBAETCSI HA TOPMO3HOM COIPOTHBIIEHUU 3BEHA
MOCTOSIHHOTO TOKa. OOBACHUTH MPUHIUI padOTHI STOTO 3BEHA.

dopma npeacraBjeHus pe3yabTara:

OtyeT o mpojieIaHHOM padoTe

Kpurepuu onenku:

«5» (OTIMYHO): BBIMOJIHEHBI BCE 3a/1aHUs TaOOPATOpPHOU pabOThI, CTYIEHT YeTKO u 0e3 OmnOoK

OTBETHJI Ha BCE KOHTPOJIBHBIE BOTIPOCHI.
«4» (XOpoIo): BBIOJHEHBI BCE 3aJaHMs JIAOOpaTOpHOW paboThI; CTYAEHT OTBETWI Ha BCe
KOHTPOJILHBIE BOIIPOCHI C 3aMEYaHUSMHU.
«3» (yIOBIETBOPHUTEIHHO): BBHINOJIHEHBI BCE 3a/laHUs J1aOOpaTOpHOH paboOThl C 3aMEYaHUSIMU;
CTY/ICHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOTIPOCHI C 3aMEUaHHSIMU.
«2» (HE 3a4TEHO): CTYJEHT HE BBIIOJHWJ WM BBINOJHWII HENpaBWIBLHO 3aJjaHUs J1a0opaTOpHOM
paboThI; CTYACHT OTBETWJI Ha KOHTPOJIBHBIE BOIPOCHI C OIMMOKAMH WM HE OTBETWJI Ha
KOHTPOJILHBIE BOIIPOCHI.

JlabopaTopnasi padora Ne 9
HccnenoBanue YHEPreTHYECKUX Pe:KMMOB PaG0Thl KPAHOBOI'0 YJIEKTPONPHUBO/A.

Heaw: VccnenoBanue sHEPreTUYECKUX XapaKTEPUCTHK pa3oMKHYToU cuctemsl "[IpeobpasoBaresnn
YacTOTHI - aCHHXPOHHBIN ABuratens” (ITU-A/l) anekTponprBoa NOJbEMHOIO KpaHa.
Boinosinus padorty, Bel Oynere:
ymemy:
- V1 onpenensTh 3JeKTPOIHEPreTHUECKHUE TapaMeTphl JIEKTPUUYECKUX MAIllMH U annapaTos,
ANEKTPOTEXHUYECKUX YCTPOUCTB U CUCTEM;
- Y7 onenuBath 3PQGEKTUBHOCTH PaAOOTHI AIEKTPUUYECKOTO U DIIEKTPOMEXAHUUYECKOTO
000pynOBaHUS;
MarepuanbHoe o0ecnieyeHme:
WHCTpyKIIMHU IO BBIIOJHEHUIO TaOOpaTOPHOI paboThl, 1a00paTOPHBI CTEH T
3ananue:
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W3yuuTh copepkanue JaHHOH paboThl U TeMy «nekTpoobopynoBanue [ TIM», ObITh TOTOBBIM
OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI.
Ilopsinok BbINOJIHEHUs PadOTHI:
Ilepen nmpoBeaeHneM 1a60paTOPHON PabOTHl HEOOXOAMMO IPUBECTH MIEPEKIIIOYATENN Ha JIBEpLIE
mKada B UCXOHOE COCTOSIHUE!

- nepekmouatens SA2 «paspeuienue [1U» nepeBectu B nonoxenue «OTKI»;

- noreHuuometp 3ananusi RP | mepeBectu B HyjneBO€ MOJIOKEHHE.
VYOenurbes, 4TO Ha paclpeieiuTeNbHOM MIKady MOAAHO NUTAHWE HA MOAYJb, C KOTOPBIM
MpecTOuT paboTarh B JaHHOU J1abopaTopHOi paboTe.
Karasio)xHble JaHHbIe aCHHXPOHHOTI'O JIBUTATENsl IPUBEJCHBI B Tabuue 1.

Tabmuma 1.

HaumenoBanwne napamerpa 3HaueHue
Tun ACUHXPOHHBIN IBUTATENb C

KOPOTKO3aMKHYTBIM POTOPOM

MoiiHocTts, BT 750
HomuHanbpHOe HanpshDKeHHEe MUTaHusl OOMOTKH craTopa, B, Y 400
HomunanbHas gacToTa BpameHusi, 00/MuH 1400
HomunanbsHbIH TOK da3sl ctaTopa, A, Y 2]1
COS(Q 0,7
KII/1,% 70
VY nep>kuBaromuii MOMEHT TopMo3a, Hm 40
AKTHBHOE cornpoTtuBiieHue craropa rl, Om 10
Macca, kr 12,7

B Mogenu moabeMHOro KpaHa HEOOXOAMMO PErylsTOp Harpy3KH YCTAaHOBUTH B IOJIOKEHUE
MUHUMaJIBHOU Harpy3ku (1 rpy3).

1. Mexann4eckue XapakTepUCTUKUA CUCTEMBI IIEKTPOIIPUBO/IA

Ckansiproe ympasienue B cucreme [IU-AJl cBoaWTCS K M3MEHEHHUIO MapaMeTPOB HAIPSIKEHUS
cTaTropa M 4acTOThI TOKa CTATOPA IPH 3apaHee YCTAHOBJIECHHOM 3aKOHE CBS3H MEXIY HUMU.

OMBIT MPOBOAUTCS B CIEAYIOIIEH MOCIIEI0BATEILHOCTH:

-3aKpBITh ABEpIy HIKada yrnpaBieHHs, MPU BbINOJHEHHH PadOThI ABepHY OTKPbIBATH CTPOro
3anpeuieHo;

-MoJiaTh MHUTAaHWE Ha MIKad YIpaBICHUS MOCPEACTBOM KHOMKHU «BKJ», PACIONIOXEHHON B OJIOKe
«MHATAHHE JIEKTPOITKaday, mpu ITOM YOEIUTHCS, YTO KHOTIKA aBapUMHOTO OTKIIFOUCHHS HAXOIUTCS
HE BO BKIIFOYEHHOM COCTOSIHUM;

-TIepeBecTH NMpeoOpa3zoBaTellb YaCTOTHI B PEKUM CKAISIPHOTO YIIPaBJIECHHUS.

- oJIaTh pazpeuieHue Ha padory [14;

-ylIepKABasi HaXaTOM KHOIIKY «BBEpPX», IMOTECHIIMOMETPOM AHAJIOrOBOTO 33JlaHUSl TUIABHO
YBEJIMUMBATh YacCTOTY IMHTAIOLIETO HAIPSIKEHHS ACMHXPOHHOIO JABUTATENs BIUIOTH O MOMEHTA
CTparvBaHus Tpy3a, 3aQpUKCUPOBATH YACTOTY CTPAaruBaHMUSI;

-YBEJIMYUTh YaCcTOTY 3aJJaHUs BIUIOTH JI0 PEeKUMa, KOTa rpy3 OyJeT IMIIaBHO MOJHIUMAThCS BBEPX,
3aHECTH JIAHHBIC OIBITA B TAOJHUITY 2;

Tabmuma 2

JlanHbIe omnpiTa

n, o0/MuH

Uc,B
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Ic,A

fcT.

M;, %

Ud,B

Pcetu Bt

Scern, BA

Qceru, BAp

PacueTHble naHHBIE

o, lc

Sc, BA

APs1,, Bt

P;, Bt

Nan

N4-Ax

COS @

COS Qpy-an

- MIOBTOPUTH OMBIT IPU ABMKEHUH 3JIEKTPOIIPUBO/A BHU3 IIPU TOU )K€ YAaCTOTE 3aJaHUS CPAaBHUTD
YPOBHH HaNpsDKEHUS 3BEHA MIOCTOSTHHOTO TOKA P MIOABEME U CITYCKE;
- OCTAQHOBUTBH 3JIEKTPONPHUBOJ, CHATh pa3pelleHHe Ha paboTy, OTPHITH JBepLy HiKada
(00s13aTeNnbHO B IPUCYTCTBUM MIPENOJABATENS), U3BMEHUTD Harpy3Ky;
- HOBTOPUTH OIBIT NPH JIPYTOM YPOBHE Harpys3KHu;
-3a)KCHPOBATh PEKUMBI, B KOTOPBIX NpeoOpa3oBaTelb MEPEXOAUT B PEKUM PEKYIEpaluy,
COCTaBHUTb PHEpPreTUUecKue nuarpammsl padotsr [14.
[Tocne mpoBeneHusT SKCIIEPUMEHTA IEPEBECTH BCE MEPEKITIOYATEH U MOTEHIIHOMETPHI B MICXOTHOE
COCTOSIHUE B MOPSIKE, 00paTHOM MOPSAKY BKIFOUeHUs. OTKIIOUATH TUTAHKUE MIKada yrpaBiIeHus.
Pacuernbie nanHbie/
[TonHas BbIXOAHASI MOIIIHOCTH peoOpa3oBaTess 4acToThl, BA:

Sc=3U¢ Ic
rae U - pasnoe nanpspkenue Ha Beixoze 114, B.
YacToTa BpalleHus >JeKTpoaBurarens, 1/c:

o =m n/30

DneKTpuuecKrue MOTepH B CTATOPHON 0OMOTKE AJeKTpoaBUraTess, Br:
AP3n =3 1c% ',
r7ie I - akTUBHOE CONpOTUBIIeHUE (a3bl craTopa, Om;
IC - TOK cTaTOpa aCHHXPOHHOTO JIEKTPOABUTATENS, A.
MomHOoCTh Ha Bally aCHHXPOHHOTO JABUTATENsl Onpeensercs u3 nokasarenei [14:
PB=P My / o0y
rae PaH - HoMuHanbHas MOIIHOCTG 3JIEKTpOIBUraTes, BT;
Oy - HOMHHAJIBHAS YacTOTa BpalleHus potopa, 1/c,
M, - noka3aHuss MOMEHTA Ha Bajly 3JEKTPOJABUTATENS B IPOIIEHTaX OT HOMHUHAJIBHOTO.
AxTHBHAas BEIXOJHAA MOIIHOCTE ITY, BT
Pc= PB+ APan
KoaddunmenT noneznoro 1eicTBUS 37€KTPOIBUTATENS:
Ns =P5 /P
Koaddurment MomHOCTH aCHHXPOHHOTO JBUTATEIIS
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P,
KoaddurmeHT MOITHOCTH IEKTPOIBUTATEIIS:
coSP,;=Pc/ S

KoaddurmenT mone3Horo neicTBus B CHCTEME:
N e ar= Po/ Peem

Koaddurment MomHoCTH CHCTEMBI
COS(PHq'a/:[ = PceTH/ SceTH

KoHTposbHbIE BOIIPOCHI
1.Kakwue crnocoObl perylIupoBKY 4acTOTHI BPAILLEHUSI ACHHXPOHHBIX 3JIEKTPOBUTATENCH Bbl 3HAaeTe?
2.C KaKoil eTbI0 IPH PETYIMPOBAHUN YaCTOTHI BPAIICHUS U3MEHSIOTCS OJTHOBPEMEHHO YacTOTa U
HanpspKeHUe Ha BBIXoJie mpeoOpa3oBaterns?
3.YKaXuTe TOCTOMHCTBA M HEJIOCTATKH MMPUMEHECHHS YaCTOTHOTO PETYTHPOBAHUS?
4.00bsicHuTE paboTy MpeoOdpa3oBarTess B TOPMO3HOM pekuMe. [ e paccenBaeTcs SHeprus
TOPMO>KCHHUS TBUTATEIS?
5.HazoBurte 0CHOBHBIE 3aKOHBI YaCTOTHOTO PETYIUPOBAHUS.
6. Kakwue cymecTByrOT CriocOObI MOBHIIICHUST KAYECTBA XapaKTEPUCTUK TIPH
CKaJISIPHOM PEeryIHupOBaHUU?

®opma npeacTaBiaeHus pe3yJbTara:

OTtyeT o mpojieIaHHOM padoTe

Kputepuu onenku:

«5» (OTIMYHO): BBIMOJIHEHBI BCE 3a/laHus TabOpaTopHON pabOThI, CTYJEHT YEeTKO U 0e3 OommboK

OTBETHJI Ha BCE KOHTPOJIBHBIE BOIPOCHI.
«4» (XOpoIIo): BBHINOTHEHBI BCE 3aJaHUsl JAOOPATOpPHOW pabOThHI; CTYAEHT OTBETHJ Ha BCE
KOHTPOJIBHBIE BOIPOCHI C 3aMECUaHUSIMHU.
«3» (yIOBIETBOPUTEIHHO): BBHIMOIHEHBI BCE 3aJaHUsi JaOOpaTOpHON paboOTH ¢ 3aMEYaHHSIMHU;
CTYJICHT OTBETHJI HA BCE KOHTPOJHHBIC BOIIPOCHI C 3aMEYAHHUSIMH.
«2» (HEe 3a4TE€HO0): CTYJAEHT HE BBITIOJHWJ WU BBIMOJTHWI HEMPAaBWIBHO 3aJaHUs TaOOpaToOpHOH
paboThI; CTYIACHT OTBETHJ HAa KOHTPOJBHBIC BOMPOCH C OIMMOKAaMH WJIM HE OTBETHJ Ha
KOHTPOJIbHBIE BOIIPOCHI.

IIpakTHyeckoe 3ansTue Ne 16
H3yyenne cxeMbl aBTOMATH3AIMU HACOCHOH YCTAHOBKH

Leapb padoThl: - 3aKperuieHne TEOPETHUECKUX 3HAHUM,
1.Yrnybnenue panee u3yuyeHHOTO MaTepHana;
2. BeipaboTka yMEeHUI1 1 HABBIKOB 10 YTEHUIO MPUHIIUTHAIBHBIX SMEKTPHUECKUX CXEM;
3.IlpumeHeHne MOMTy4YeHHBIX 3HAHUHN HA MTPAKTHKE
Boinoanus padorty, Bul Oynere:
ymems:
— TPOBOJAUTH aHAJIU3 HEUCIIPABHOCTEHN 2IIEKTPOOOOPYIOBAHNUS,
— oueHuBaTh J(PPEKTUBHOCTH PAOOTHI AIEKTPUUYECKOTO U DIEKTPOMEXAHHUYECKOTO

00opynoBaHUS;
MarepunanbHoe obecnieyeHue:

Koncnexr, yueOHUK
3ananue:
N3yunTh cxeMy aBTOMAaTU3aI[MM HACOCHOW YCTaHOBKH.
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Pucynoxk 1-BogooTnuBHas ycraHoBKa (a) 1 cxeMa 3jieKTpornpuBoja (0).

Ilopsinok BbINOHEHHS Pa0OThI:

1. I3y4nTh KOHCIIEKT «DNIEKTPOOOOPYJ0BaHHE KOMIIPECCOPOB, BEHTUIATOPOB, HACOCOBY;

2.11o MHCTPYKIIUHU U3YyYUTh CPEACTBA MPUHIUI IEHCTBUS JaTUMKOB.

3. Ilo cxeme onpeAeauTh TUI JIBUTATENS, CIIOCO0 PETyIMPOBAHUS CKOPOCTH JIBUTATENS;

4. BolnucaTh BCE 3JIEMEHTHI CXEMBI, ONPE/ICNINTh UX Ha3HAYEHHUE B CXEME;

5. HaiiTu B cxeme ycTpoICTBa 3alUThI ¥ OSACHUTD MIPUHIUI UX paboTBhI;

6. OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI.

®opma npeacrasiienus pesyiabrara: OTueT o npojenaHHol padoTte
Kpurtepuu ouenkn: OneHkH "OTJMYHO'" 3aCiTy’)KUBACT CTYAEHT, OOHApYXHUBIIUN BCECTOPOHHEE,
CHUCTEMATHYECKOE M TIIyOOKOE 3HAaHHE Y4eOHO-TIPOrpaMMHOTO Marepuaja, yMeHHe CBOOOIHO
YUTATh HIEKTPUUECKUE CXEMBI.
OLICHKA ''XOpOII0" BBICTABIISIETCSA CTYACHTAM, [TOKA3aBIINM CUCTEMATHUECKUN XapaKTep 3HAHUU 110

T€ME M CIIOCOOHBIM K MX CaMOCTOSITEIbHOMY TOMOJHEHHUIO U OOHOBJICHHUIO B XOJI€ JalbHEUIIeH
yaeOHOU paboThl U MPOPECCHOHATHHON NEATETLHOCTH, JTOMYCTUBIINM HE3HAYUTEIbHBIC OIIMOKH
MIPU YTCHUH YTIEKTPUIECKON CXEMBI.

OLICHKa "yI0BJIETBOPHUTEJIbHO'" BBICTABISAETCS CTYIEHTAaM, JOMYCTHUBLIMM IOTPELIHOCTH B OTBETE
Ha TEOPETUYECKHE BOIPOCHI W TPU BBHIMOJIHEHUHM MPAKTUYECKOW YacTH, HO 00JaJaroluM
HEOO0XOAMMBIMU 3HAHUSIMU JJIS1 X YCTPAaHEHHUs 0] pyKOBOJICTBOM PO 1aBaTes.

OneHka ''HeyAOBJIETBOPUTEJBLHO'" BBICTABISACTCS CTYAEHTY, OOHApyXHMBIIEMY IpoOensl B

3HAaHUSX OCHOBHOTO Yy4eOHO-IPOrpaMMHOTO MaTepHajia, JJOMYCTHBIIEMY NPUHIMIIHAIbHBIE
OLIMOKY B BBIMOJIHEHUN IPETYCMOTPEHHBIX TPOrpaMMoOi 3a1aHuit
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IIpakTHyeckoe 3ansitue Ne 17
H3y4yenue cxeMsbl ynpasJjieHus Jugrom.

Ieab padoThi:
1.3akpernieHue TeOpETUYECKUX 3HAHUIA;
2.¥Yray06iieHue paHee H3y4YeHHOTO MaTeprana;
3.BbIpaboTKka yMeHMii 1 HABBIKOB MO YTEHUIO MPUHIMITHAIBHBIX JIEKTPHUECKIX CXEM;
4.IlpuMeHeHue NOTYYEHHbIX 3HAHUM Ha IIPAKTUKE
Boinosinus padorty, Bel Oynere:
ymemy:
— TPOBOAMTH aHAJHM3 HEUCIPABHOCTEH 3JIEKTPOOOOPYIOBAHHS;

— omeHuBaTh 3PPEKTUBHOCTH PAOOTHI AJICKTPHUECKOTO U DIEKTPOMEXAHUYECKOTO
00opymoBaHUS;

MaTtepuajbHoe obecnieyeHue:
Koncnekr, yueOHMK

3aganue:
W3yunth cxemy ynpasiaeHUs TU(GTOM.
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Pucynok 1 - Dnektpudeckas cxema maccaxxupckoro audra
Ilopsinok BbINOJTHEHHS PA0OTHI:
1. U3yunTh KOHCTIEKT «DIEKTPOMPUBO/T THPTOBY;
2. Haueptuth cxemy;
4. I3yauth cxeMy yrpaBiieHUus Tu(Tom;
5. Bemmmcarpb Bce 2I€MEHTHI CXEMBI, OTIPEACTUTh NX Ha3HAYCHHE B CXEME;
6. OTBETUTH HA KOHTPOJIBHBIE BOIPOCHI.
®opma npeacTaBiaeHUs Pe3yJabTaTa: OTUET O MPOJICIAHHON paboTe
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Kpurtepuu ouenku: OneHkr "OTJMYHO'" 3aCITy’)KUBACT CTYAEHT, OOHAPYXHUBIIUH BCECTOPOHHEE,
CHUCTEMATHYECKOE M TIyOOKOE 3HAaHHWE YYeOHO-TIPOrpaMMHOTO Marepuaja, yMEHHE CBOOOIHO
YUTATh SJCKTPUIECKUE CXEMBI.

OLIEHKA ''XOpOII0" BBICTABIISIETCA CTYACHTAM, [1I0KA3aBIIUM CUCTEMATUUECKUN XapaKTep 3HAHUM 110
T€ME M CIIOCOOHBIM K MX CaMOCTOSITEIbHOMY TIOIOJIHEHHIO U OOHOBJICHHIO B XOJI€ JajbHEenIIe
yueOHOM paboThl U MPOPecCHOHANTBHON AEATEIbHOCTH, JTOMYCTUBIINM HE3HAYUTEIbHBIE OHNIMOKH
MIPU YTECHUH SJIEKTPUUYECKON CXEMBI.

OLICHKa "yI0BJIETBOPHUTEJIbHO'" BBICTABISAETCS CTYJAEHTaM, JOMYCTUBIIMM IIOTPELIHOCTH B OTBETE
Ha TEOpPETUYECKHE BOIPOCHl M IPU BBHINOJIHEHUU MPAKTHUECKOW YacTH, HO 00JaJaroIiuM
HEOO0XOAMMBIMHU 3HAHUSIMU JIJIS1 MX YCTPAHEHHUS 0] pyKOBOJICTBOM IPEIO1aBaTesl.

IIpakTHyeckoe 3ansiTie Ne 18
N3y4yeHue cxeMbl BLIDABHMBAHUS CKOPOCTH U HATPY30K NPOKATHBIX 3JIEKTPOABUIaTeJ e,
Heab padoThl: - 3aKpernieHue TEOPETUUECKUX 3HAHUM;

1.Yrnybnenue panee u3yuyeHHOTO MaTepuana;
2.BbipaboTka yMEHHUI 1 HABBIKOB 110 YTEHUIO MIPUHIUITHATBEHBIX SJIEKTPUUECKUX CXEM;
3.IlpumeHeHue Moy4eHHBIX 3HAaHUH Ha MMPAKTUKE
Boinoainus padorty, Bel Oynere:
ymemy:
— TPOBOJAUTH aHAJIU3 HEUCIIPABHOCTEH 2IIEKTPOOOOPYIOBAHNUS,

— oueHuBaTh 3PPEKTUBHOCTb PAOOTHI AIEKTPUYECKOTO U IIEKTPOMEXAHHUECKOTO
000pynOBaHUs;
MarepuajibHoe o0ecnieyeHue:

Koncnekr, yueOHUK
3aganue:
N3yunTh cXxeMmy BBIPABHUBAHUS CKOPOCTH U HArPy30K MPOKATHBIX DJIEKTPOIBUTATEIICH.

Pucynok 1 -Cxema BelpaBHUBaHUs TOKOB C CENIapaTHBIM YIIPaBICHUEM
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Pucynok 2 — Cxema BhIpaBHUBaHHS CKOPOCTEH U TOKOB C IPYIIIOBBIM yIIPaBICHHEM

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. U3y4uTh KOHCHEKT «DJIEKTPOIPUBOJ IPOKATHBIX CTAHOBY;

2. llo MHCTPYKIIMU M3YYUTh JOCTOMHCTBA W HEIOCTATKH T'PYNIOBOTO M WHIWBHUIYaJIbHOTO
MIPUBOJIA;

3. Haueptutsb cxemy;

4. 3y4uTh CTPYKTYPHYIO CXEMY BbIpaBHUBAHUS HArPY30K

5. Beinucarb Bce 3JIEMEHTHI CXEMBbl, OTIPEICTIUTh UX Ha3HAYCHUE B CXEME;

6. OTBETUTH Ha KOHTPOJIHHBIE BOMPOCHI.

®opma npeacTaBJIeHUs pe3yJabTaTa: OTYET O MPOJICTAHHON paboTe
Kpurtepuu ouenkn: OneHkH "OTJMYHO'" 3aCiTy’)KUBACT CTYAEHT, OOHApYX HUBIIUN BCECTOPOHHEE,
CHUCTEMATHYECKOE M TIIyOOKOE 3HaHHE Y4eOHO-TIPOrpaMMHOTO Marepuaja, yMEHHe CBOOOIHO
YUTATh INEKTPUUECKUE CXEMBI.
OLICHKA ''XOpOoII0" BBHICTABISIETCS CTYACHTAM, [TOKA3aBIIUM CUCTEMATHUECKHUI XapaKTep 3HAHUN 110
T€MEe M CIIOCOOHBIM K MX CaMOCTOSITETHOMY TIOMOJIHEHHIO U OOHOBJICHHIO B XOJI€ JajbHEHIen
yueOHOU paboThl M MpodecCHOHANBHON NeATeNbHOCTH, JOMYCTHUBIINM HE3HAYUTENbHBIE OMIMOKU
MIPH YTEHUH DJIEKTPUUECKON CXEMBI.
OlIeHKa "y/10BJIETBOPHUTEIbLHO'" BBICTABISETCS CTYJAEHTaM, JOMYCTUBIINM TOTPEUTHOCTH B OTBETE
Ha TEOPETUYECKHE BOIPOCHl W TPHU BBINOJIHEHUM MPAKTUYECKOW YaCTH, HO OO0JaJaroIINM
HEO0OXOTUMBIMU 3HAHUSMU IS UX YCTPAHEHUS MOJT PYKOBOJICTBOM MPEIo1aBaTessl.
OueHKa "HeyaoBneTBOPUTENbHO" BbICTAaBASETCA CTYAEHTY, OOHapyKMBWEMY Npobenbl B 3HAHUAX

OCHOBHOrO Yy4ebHO-NPOrPamMMHOro MaTepuana, AONyCTUBLIEMY MPUHUMNUANbHBIE OLWMOKN B
BbIMOJIHEHUM NPEAYCMOTPEHHbIX NPOrPaMMON 3a4aHNM
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