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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIUITJIMHbI

Leabio ocBOeHHS TUCHUILIUHBI SBISETCS MOATOTOBKA 00YYarOMIMXCs K MPOEKTHOM J1eATelbHO-
CTH B 00J1aCTH 3JICKTPUUYECKOTO MPUBOJIA, €TO CBOWCTB, BOZMOXXKHOCTEH, IPUEMOB aHAIIN3a U CUHTE3a CHUC-
TEM 3JIEKTPOIPUBO/IA.

3apaum: U3yyeHUe MOHATUIHOTO anmnapara AUCHUIUIMHBI, OCHOBHBIX TEOPETUYECKHUX MOJIOKEHUN
U METOJIOB, IPUBUTHE HABBIKOB IPUMEHEHHUS TEOPETUUECKUX 3HAHUHN ISl PeLICHHS MPAKTUYECKUX 3a/1ad.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OII BO

HucnunmuHa DIeKTpUYECKU MPUBOJ] OTHOCUTCS K YacTh, GOpMUPYEMOH ydacTHHKaMU 00pa3o-
BaTEJIbHBIX OTHOLIEHUIL.

Jns m3ydeHus! NaHHOW AMCUUIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHHS M HaBBIKH, (opMupyemble
MPEALIECTBYOIUMY TUCIUIUIMHAMMU:

DNEKTPOTEXHUKA U OCHOBBI 3JIEKTPOHUKH;

Teopust aBTOMaTH4ECKOrO yIpaBICHUS;

DIIEKTPOMEXaHUYECKHUE CUCTEMBI;

O3HakoMHUTEIbHAS PAKTHKA.

[lepeueHr mocneAyOMUX MUCHUIUIMH, Ui KOTOPHIX HEOOXOIMMBI 3HAHUS, YMEHUS U HaBBIKH,
dbopmupyeMble JTaHHON TUCIMITIIHHOMN:

MexaTpoHHBIE y3JIbl;

DIEeKTPONPUBOIBI POOOTOB U MAHUIYJISITOPOB;

['unpo- 1 MHEBMONPUBOIBI POOOTOB.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

OcBoeHue QUCHUIUIMHBI HApaBiIeHO Ha (JOPMUPOBAHHUE AJIEMEHTOB CIEIYIOIUX KOMIETECHIINA B
cootrBercTBuU ¢ @PI'OC BO u OIl BO 1o jaHHOMY HanpaBJIeHUIO MOATOTOBKHU:

IlepedyeHb MIaHMPYyeMbIX Pe3y/JIbTATOB 00YUYEHHUS M0 JUCUHUILIMHE (MOXYJII0), COOTHECEHHbBIX
¢ HHIANKATOPAMH JOCTHKEHUSI KOMIIEeTeHIH

Komnerenuust NHauKaTopsl 10CTHKEHUS KOMIIe- Pe3yabTaThl 00yyeHHs
TeHUM
[1K-2. Criocoben [1K-2.1 Beimomnusier cOop u aHaIM3 3HaeT: peKUMBbI PaOOTHI IEKTPOIHEP-
NPUHUMATH Y4aCTUE | JAHHBIX JJIS1 IPOSKTUPOBAHUS, CO- TeTHYECKUX YCTAaHOBOK Pa3IMYHOTO Ha-

B POECKTUPOBAHUH CTaBJISICT ATbTEPHATUBHBIC BAPUAHTHI | 3HAYEHUS, B YACTHOCTH, (pU3NUECKHE
CHCTEM JJIEKTPONPU- | TEXHUUYECKHUX PELICHUM CUCTEM 3JIEK- | CBOMCTBA MEXAHUYECKOM U AJIEKTpHYE-
BOJIa U aBTOMAaTHUKH TPOTIPUBOJIA U ABTOMATUKH (UX KOM- | CKOM YacTeH 3JIEKTPOIPUBOIA, METOIBI

(MX KOMIIOHEHTOB) B | IOHEHTOB) aHaJIM3a PEeKUMOB PabOTHI IIEKTPO-
COOTBETCTBUHU C TEX- MPUBOJIa KaK €MHOM CII0KHOU SJIEK-
HUYECKUM 3aJjaHuEM TPOMEXAHUYECKON CHCTEMBI.

¥ HOpMaTHUBHO- YMeeT: pacCUUTHIBaTh PEKUMBI PaOOTHI
TEXHUYECKOH JOKY- ANEKTPOIHEPIETUUECKUX YCTAHOBOK
MeHTaIue, coomro- Pa3IUYHOrO Ha3HAYEeHMsI, aHATU3UPO-
Jasi pa3IuvyHbIe TEX- BaTh BIIUSIHUE U3MEHEHHUSI TapaMeTPOB
HUYECKHUE, SHEPIo- Y BHEIITHUX BO3JICHCTBHI HA PEKUMBI
3 PeKTUBHBIEC U paboTHI SJIEKTPONPUBOJIA.
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MM

9KOJIOTHYECKHE Tpe-
OoBaHUsA

Brnazgeer: crmocoOHOCTBIO pacCUNTHIBATH
PEXKUMBI paOOTHI ATEKTPOIHEPreTHYE-
CKHX YCTAaHOBOK Pa3jIMYHOTO Ha3HaYe-
HUSL.

[1K-2.2 O60ocHOBBIBAET BEIOOP HAHU-
6ostee 11e1eco00pPa3HOTo perIeHus
NIPU IPOCKTHPOBAHUHU CHCTEM JICK-
TPOIIPUBOJIa U ABTOMATUKH (MX KOM-
MIOHEHTOB) B COOTBETCTBHUHU C TEXHHU-
YECKUM 3aJJaHHEeM U HOPMATUBHO-
TEXHUYECKON JOKYMEHTAIUEN C CO-
OJIF0JIEHUEM PA3IMYHBIX TEXHUYEC-
CKHX, YHEPTOd((HEKTUBHBIX B IKOJIO-
THYECKUX TPeOOBaHUI

3HaeT: cocTaB 000pyIOBaHUA U €ro Na-
paMeTpbl, B YaCTHOCTH, JUI PA3IMYHBIX
THUIIOB JIEKTPOIPUBO/IOB;

CXEMBI HJIEKTPOIHEPTETHUECKUX 00BEK-
TOB, KOHKPETHO, CXEMBbI BKIIIOUEHUS
3IIEKTPONPUBOIOB PA3IMYHOTO THIIA U
METO/bI pacueTa XapaKTepUCTHK U
HHEPTreTUYECKUX MMOKa3aTeNeH IeK-
TPOIPUBO/IOB B Pa3HBIX PEXKUMaX.
YMeer: 00BSICHATH XapaKTep MpoLec-
COB, TOJIB3YACH AJISl 3TOT0 (PU3NUECKH-
MH COOOpaKCHUSMHU U BaKHEHITUMH
MaTeMaTHYECKUMHU COOTHOLIEHUSAMHU.
Brnaneer: HaBbIKaMH pacueTa cTaTuyie-
CKUX XapaKTEPUCTHK, NEPEXOAHBIX
IPOIIECCOB U PHEPTETUUECKUX MTOKa3a-
TeJIed 3IEKTPONPUBO/IA C IPUMEHEHUEM
KOMIIBIOTEPHOU TEXHUKH.
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4. CTPYKTYPA U COAEP KAHUE JUCIUIIVINHBI

CTpyKTYypa 1M CHUIINHBI:

Cemectp 5 Cemectp 6 WToro 3a kypc
AxafileMM4ecK1X 4acoB AkaleM14eCcK1X 4acoB AkaleM14eCcK1X 4acoB 3.e.
Ne |MHpekc HanmenosaHve Kont Kout Kont Kach.| Cemectp
Kortpons Bcero Ko Nex [Na6 | Mp |KPM| CP | pon 3.e. [ Hepens | Kowtpon Bcero Ko TNex [Na6 | Mp |KPM | CP | pon 3.. | Hepens | Kontpon. Bcero Ko Nek [Na6 | Mp |KPM | CP | pon |Bcero Hepen
TaKT. N TaKT. N TaKT. N
8 [pLB.A1 SnexTpudeckiit npusog 3PP (252 | 76 | 30 | 30 | 16 140136 | 7 OKPrP | 252 | 76 | 30 | 30 | 16 40| 3% | 7 13 b

OBO3HAYEHMUA:

Buabl npoMeskyTO4YHOM aTTecTanuy (BUABI KOHTPOJIA):

OK3 - DK3aMEH,;

3a0 - 3a4eT ¢ OLCHKOM;
3a — 3aueT;

Buasi pador:

KoHTakT. — KOHTaKTHast paboTa 00yJaroIUXcsl C MPETo1aBaTeIeM;
Jlek. — NeKIMOHHBIC 3aHATHS;
Jlab.— maGoparopHbie padoThI,
[Ip. — npakTHYeCKUE 3aHATHS;
KPII — kypcoBast paboTa (KypCOBOi IPOEKT);
PT'P — pacuetno-rpaduueckas padora (pedepar);
CP — camocTosiTenbHas paboTa CTYJCHTOB;

3.6.— 00BeM AUCIUITIMHBI B 3a4CTHBIX SMHUIIAX.




Hanpasnenue noocomosxu 13.03.02 «Dnekmposnepeemura u 31eKmpomexHuxa» I
Ilpoghunv «nexmponpueood u asmomamuxa NPOMbLULIEHHbIX YCMAHOBOK U (— \
MEXHON02UYECKUX KOMNIEKCO8Y \MBM_)
PII]] B1.B.11 «2nexmpuyeckuti npugooy

Conep:xaHue TMCUMILTHHBI:

Ne HaumeHoBaHMe BUI0B 3aHATHI U TEMATHK, COJEePKAHHUE

1 JIEKITMOHHBIE 3aHATHUs 15 mT. mo 2 vaca:

1.1. Ha3nauenue snexrponpuBona. CTpykTypa U OCHOBHBIE 3JIEMEHTHI COBPEMEHHOI'O aBTOMATH-
3UPOBAHHOTO AJIeKTponpuBoa. KpaTkuii ucropudeckuii 0630p 1 COBpeMEHHBIC TCHICHIIUH B
Pa3BUTHUH 3JIEKTPONpUBOAA. MexaHuKa 3eKTponpuBoaa. [lapameTpsl MEXaHUYECKOTO JBUKE-
HUsl. PexXxuMbl paboThl 3JeKTpOonpuBoIa. JIBHKyIIME U TOPMO3SIIUE, AKTUBHBIE U PEaKTHUBHBIE,
KOHCEPBATHUBHbBIC U JUCCUIIATUBHBIC CUJIBI U MOMEHTHI B 3JIEKTPONPUBOIC. MOMEHTHI (CUJIBI) UC-
MIOJIHUTEJIbHBIX OPTaHOB U KHUHEMATUYECKHUE CXEMBI IPOU3BOICTBEHHBIX MEXAHU3MOB. 3aBUCH-
MOCTH MOMEHTOB (CHJI) HCTIOJTHUTEILHBIX OPTaHOB OT CKOPOCTH, ITyTH U BpeMeHHU. JIMHEWHbIE 1
HEJIMHEHHbIE KHHEMAaTUYECKHUE CBSI3H.

1.2. PacueTHble CX€MbI MEXaHUYECKON YacTH AleKTponpuBoaa. [IpuBeneHne napaMeTpoB u Ha-
I'PY30K K pacueTHOM CKOpocTH. [lepexox 0T MHOroMacCOoBOM CHUCTEMBI K TPEX-, ABYX- U OJHO-
MacCOBOM CUCTEMaM. Y paBHEHUs JIBUKEHHUS dJIeKTponpuBoaa. [IpaBrio 3HakOB B ypaBHEHHUH
nBukeHus. [lepexoiHble M YCTaHOBUBIIMECS TUHAMUYECKUE PEKUMBI ABUKEHU. CTaTHUeCKU
pexuM ABUKEHUA. MexaHn4eCcKrne XapaKTEPUCTUKN JBUTATENS U IPOU3BOJCTBEHHOIO MEXaHU3-
Ma. MmrocTpanus pesKuMoB padOThI SJICKTPOIPUBO/IA HA IPUMEPE TTOILEMHOTO MEXaHU3Ma.
CraTuyeckasi yCTOMYMBOCTD 3JIEKTPOIPUBOA.

1.3. MexaHHnuecKas 4acTh JIEKTPOIPUBOAA KaK 00BEKT ynpanieHus. CTPyKTYpHbIE CXEMBbI U Tie-
penaTounbie GYHKIIUH IBYXMAacCCOBOM M OJJHOMACCOBOM MEXaHUUYECKOW YaCTH JICKTPOIPUBO/IA.
AHanu3 yCTaHOBUBIIHUXCS JUHAMUYECKUX PEKMMOB MEXAHMYECKOM YacTH 31EKTPOIPUBO/JIA Yac-
TOTHBIM MeToIoM. AUX 1 ®UX ogHOMaCcCOBOM MEXaHUYECKON YaCTH U JBYXMAaCcCOBOW MEXaHU-
YECKOW CUCTEMBbI. BIusHUE NUCCUTIATUBHBIX CHII Ha KOJICOAHHsI MEXaHMYeCKOH crucTeMbl. Mexa-
HUYECKHE MEPEXOIHBIE MPOLECCH B JIEKTPOIIPUBO/E IPU OJJHOMACCOBOM MEXaHUYECKON YaCTH U
JIBYXMAacCCOBOM CHCTEME C YIIPYIoi CBA3bI0. JIMHAMUYECKHE HArPy3KH MEXaHUYECKON YacTH
3JIEKTPONPUBOJIA. Y PABHEHUS JBUKEHHUS IBYXMAaCCOBOM CUCTEMBI C KHHEMATHYECKUM 3a30POM.
Junamuueckuit K03(hpUIMeHT HArpy3KH mepeaay ¢ ynpyrou cBsA3bi0 U KHHEMATUYECKUM 3a30-
pom.

1.4. Cxema BKIIFOUEHUS ABUTATENSI IOCTOSTHHOTO TOKA HE3aBUCUMOT0 BO30YyKaeHMs. MaTemaTH-
YECKOE ONMMCaHUE JUHAMUYECKHX IIPOLIECCOB B AJIEKTPONPHUBOJIE C ABUTATEIIEM ITIOCTOSTHHOTO TO-
Ka HE3aBHCHMOTO BO30YXICHHS. Y PaBHCHHS TUHAMUYECKHUX U CTATUYECKUX XAPAKTEPUCTHK U
peXHUMBI pabOThI IBUTaTeNsl MOCTOSHHOTO TOKa HE3aBUCUMOT0 Bo30ykneHus. [lonstus xectko-
CTU U CTaTU3Ma CTaTUYECKON MEXaHUYECKON XapaKTepUCTUKH. ECTECTBEHHAs U HCKYCCTBEHHBIE
(peryinupoBOYHBIE) XapaKTEPUCTUKH JIBUTaTelIs MOCTOSSHHOTO TOKA HE3aBUCUMOTO BO30YKIEHUS.
Brnusinue 106aBOYHOTO CONPOTUBIICHUS B SKOPHOM MU HA CTATUYECKHUE XapaKTEPUCTUKHU.
VYpaBHEHHUSI XapaKTEpUCTUK B OTHOCUTENBHBIX eAMHUIAX. CTaTHYECKUE XapaKTEPUCTUKH JBUTA-
TeJsI MOCTOSTHHOTO TOKA HE3aBUCHMOTO BO30YKICHHS MPU PAa3IMIHBIX 3HAUEHHUSX MMOTOKA U Ha-
MPSOKEHUS, TTOIBOJIMMOTO K sIKOpro (cuctema ['-]1), B cxeme ¢ myHTUpoBaHuEM sKops. JluHamu-
YECKOE TOPMOKEHHE JBUTATENS TIOCTOSIHHOTO TOKA HE3aBUCHUMOT0 BO30ykaeHus1. CTaTnueckue
XapaKkTEPUCTUKU JIBUTATENs IPU TMHAMUYECKOM TOPMOKEHHUH.

1.5. MaTtemaTuieckoe ONnucaHue TUHAMUYECKUX MPOIECCOB B JIEKTPOIIPUBOJIE C IBUTATETIEM
MOCTOSTHHOTO TOKa HE3aBUCUMOT0 BO30YXIeHus B onepaTopHOi hopme. CTpyKTypHas cxema
anekTpornpuBoja. OnpenerecHue napaMeTpoB CTPYKTYpHOU cxembl. CTpyKTypHasi cXxema 3JIeK-
TPOIIPUBO/IA C IBUTaTeJIeM IIOCTOSTHHOTO TOKa HE3aBUCUMOT0 BO30yxieHust npu d=const. /{u-
HAMUYECKHE CBOMCTBA dIEKTponpuBoaa. [lepexonHbie 1 UMITYyIbCHBIC (DYHKIIUU TIPU PA3THYHBIX
COOTHOIIEHUAX MOCTOSHHBIX BpeMeHU 1y U Ty BinsHue ynpyroctu Ha IMHAMHU4YECKHE CBOMCTBA
CUCTEMBI.

1.6. CxeMa BKJIFOUCHHS ABUTATEIIS IOCTOSTHHOTO TOKA MOCIIECI0BATEIHLHOTO BO30Y K IeH . Mare-
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MaTUYECKOE OMMCAaHUE JUHAMUYECKHX IIPOLIECCOB B AJIEKTPONPUBOJIE C ABUTATENIEM ITOCIIEI0BA-
TEJILHOTO BO30Yxk1eH!s. CTaTHUeCKUe XapaKTepUCTUKU. PekuMbl pabOThI B €CTECTBEHHOI cxe-
M€ BKJIFOUEHHS. PerynmpoBOUYHbIe XapaKTEPUCTUKH 3JIEKTPONIPUBO/IA C JBUTATENIEM ITOCIEN0BA-
TETHHOT0 BO30YXKACHMs. PacyeT u mocTpoeHne CTaTUIeCKUX XapaKTePUCTUK JIBUTATEIS TOCTO-
SHHOTO TOKa MOCJIEZIOBATEILHOTO BO3OYKICHUS IS pa3InYHbIX 3HAUEHUN J0OaBOYHOTO
COMNPOTHUBIICHUS B IKOPHOM LIETIH U MTPU U3MEHEHUH MUTAIOIIETO HANPSKEHUsS. XapaKTePUCTUKU
B CXEM€ C IIIYHTUPOBAaHUEM OOMOTKH BO30YXJEHUS, C IIYHTUPOBAHUEM sIKOps. JluHamuueckoe
TOPMOXEHHE C CaMOBO30YXICHUEM JIBUTATEIIS TOCTOSIHHOTO TOKA IOCIIEA0BATEILHOTO BO30YXK-
neHus. Y caoBus caMoBO30YkIeHus. JIuHaMUYecKoe TOPMOKEHHE C HE3aBUCUMBIM BO30YKI€HU-
eM. CxeMa BKJIIOYEHUS], YPABHEHUS JUHAMUYECKUX ITPOLIECCOB B JIEKTPONPUBOJIE C ABUTATEIIEM
MOCTOSTHHOTO TOKa CMEIIaHHOTO BO30YK/IEHUS, CTATUYECKUE XapaKTEPUCTUKH U PEKUMBI pabo-
ThI SJIEKTPONPUBO/IA.

1.7. MaremaTuyeckoe ONHMCaHWE TUHAMUYECKHX MPOIECCOB B ACUHXPOHHOM 3JIEKTPOIPHUBO/IE.
[IpencraBnenne TOKOB, HaNpsDKEHUH, MOTOKOCLEIUIEHUH Tpex¢a3Hol MalluHbl B BEKTOPHOMH
dopwme. JIByxdaznas o06o0IeHHas IeKTprdeckas mammHa. [I[peodpa3oBaHue nmepeMeHHBIX CTa-
TOpa ¥ poTOpa K O0IIel OPTOTOHAILHOW CHCTEME KOOPAMHAT ,V, BPALIAIOMICHCS ¢ TPOU3BOIIb-
HOM CKOPOCTBIO . YPAaBHEHHUSI DJICKTPHUUECKOTO PABHOBECHS JIJIsI CTATOPHOU M POTOPHOM 0OMO-
TOK B CHUCTeMe KoOpauHAT u,v. Du3nueckuii CMbICT KOOPAMHATHBIX IMpeoOpa3oBaHuii. Beibop
CKOPOCTH BpAILEHUSI KOOPAMHATHBIX OCeil wy. IloTpebnsiemass MOITHOCTD U 3IEKTPOMArHUTHBIN
MOMEHT TpeX(a3zHOTro aCHHXPOHHOTO JBHUTraTelNss. BripaskeHue Uit 3IEKTPOMAarHUTHOT'O MOMEHTA
JIBUTaTENsl. Y PaBHEHHUsI, OMUCHIBAIOIINE JUHAMUYECKHE IIPOLECCH B ACHHXPOHHOM AJIEKTPOIIPHU-
BOJIC.

1.8. CxemMa BKJIIOYEHUS U YPAaBHEHUS JUHAMUYECKHUX ITPOLIECCOB ACHHXPOHHOTO 3JIEKTPOIPUBOAA
B OCAX X,y. YpaBHEHUS JUJIsl CTAaTUYECKOr0 pekuMa. BekTopHas auarpaMma v CXeMbl 3aMEILEHUS
ACMHXPOHHOIO JBHrareins. EcTecTBeHHas MeXaHW4YecKas U dJIEKTPOMEXAHUMYECKUE XapaKTepH-
CTHKH aCHMHXPOHHOTO JIBUTATeJNsl, MoJlyyaeMble Ha ocHOBe ['-00pa3Hoii cxembl 3amerieHus. Pe-
KUMBI pabOThl ACHHXPOHHOTO JBUTATeNs. JMHAMUYecKoe TOPMOKEHHE C HE3aBUCHMBIM BO30Y-
JKICHUEM aCHUHXPOHHOIO JBUTraress. BiusHue HachIlEeHWs MarHUTHOW LIETIM HAa MEXAHUYECKUE
XapaKTepUCTUKU JABHUratess. PexxuM TUHAMHUYECKOrOo TOPMOKEHHUS CO CMEIIaHHBIM BO30YK[e-
HUEeM. PerynupoBodHble (HCKYCCTBEHHBIC) XapaKTEPUCTUKN aCHHXPOHHOTO 3JIEKTPOTIPUBO/IA TIPH
CUMMETPUYHOM BKJIFOUEHHHM AKTUBHOI'O MJIM MHIYKTUBHOI'O CONPOTHUBIICHHS B POTOPHYIO HWIIH
CTAaTOPHYIO LIETIb, P U3MEHEHUU MUTAIOLIETO HAMPSKEHUS.

1.9. Cxema BKIIIOUEHUS M IPUHLHUIT pabOThl aCHHXPOHHOTO 3JEKTPONPUBOJA C UMITYJIbCHBIM pe-
TYJATOPOM B LEMHU BBIIPSIMIEHHOTO TOKAa POTOpa. ACHUHXPOHHBIA 3JIEKTPONPUBOJ C WMITYIIbC-
HBIM PETYJIATOPOM M PEKyIEpaMel SHEPTUHU CKOJIbKEHUS B CeTh. PacueT craTuueckux MexaHH-
YECKUX XapaKTEPUCTUK MPU UMITYJIHCHOM YIPABIECHUU B LEMH BBIIPSIMIEHHOIO TOKAa pOTOpA.
Pacuer xapakTepHCTHUK aCHHXPOHHOTO 3JIEKTPONPUBO/JIA B PEKUME JUHAMUYECKOTO TOPMOKEHUS
CO CMENIaHHBIM BO30YykIeHueM. KackalHble CXeMbl aCHHXPOHHBIX J3JEKTPONPHBOIOB. ACHH-
XPOHHBI BEHTUJIbHO-MAIIMHHBIA 3JEKTPUUYECKUN KacKaJl, aCUHXPOHHO-BEHTHWJIBHBIA KacKaf,
ACUHXPOHHBIM BEHTHJIBHO-MAIIMHHBIA 3JEKTPOMEXaHUYECKUM Kackaa. CXeMmbl BKIIOYEHHS,
OPUHLNI PabOThl, MEXaHUYECKUE XapaKTEPUCTUKU. PacyeT MexaHMYeCKUX XapaKTEepUCTHUK Kac-
KaJIHBIX aCUHXPOHHBIX AJIEKTPOIPUBOIOB.

1.10. DneKTponprBO] C MHOTOCKOPOCTHBIMU aCHHXPOHHBIMU ABUTATENISIMH. [[puHIIAI paboTHI,
MEXaHUYECKHE XapaKTePUCTUKH, TOMYCTHUMAst Harpy3Ka Mpu padoTe Ha pa3IuYHBIX XapaKTepu-
CTUKaX. ACHHXPOHHBIN AJIEKTPOIPUBOJ] C YACTOTHBIM yIpaBiIeHUEM. MeXaHNUECKUE XapaKTepH-
CTUKH MPU PA3TUYHBIX 3aKOHAX YACTOTHOT'O PEryIUpoBaHus. JJuHaMHUEeCKUE MPOLECChl B aCUH-
XPOHHOM 3JIEKTPOIIPUBOE. Y PaBHEHUS U CTPYKTYpHAsi CXeMa ACHHXPOHHOTO 3JIEKTPOIPUBOAA
IIPH JINHEAPU30BAHHOW TMHAMUYECKOM MEXaHUUYECKON XapaKTEePUCTUKE ABUraTess. JJunamuue-
CKH€ CBOMCTBA aCHHXPOHHOTO JIEKTPONPUBOJA NPHU paboTe Ha paboyeM ydacTKe MeXaHM4eCKOn
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XapaKTEPUCTUKH.

1.11. DnexTpoMexaHUUECKHE CBOMCTBA AIEKTPONPUBOJA C CHHXPOHHBIM ABUrareneM. Cxema
BKJIFOYEHUS, ITyCKOBAsi, CTATUYECKasl U JUHAMUYECKAs] MEXaHUYECKUE XAPAKTEPUCTUKU CUH-
XPOHHOTO JIBUTATENs. YpaBHEHUS B OCSX d,g, ONUCHIBAIOIINE THHAMHYECKUE POLIECCH] B CUH-
XPOHHOM 3JIEKTPONPUBOE. YTIIOBas XapaKTepUCTUKAa CUHXpOHHOTo nBuraress. [IpubnmxenHoe
yYpaBHEHHE JUHAMMYECKON MEXaHUYECKON XapaKTepUCTUKU. CTPYKTypHas CXeMa CUHXPOHHOIO
anekTponpuBoja. BiusHue Toka Bo30yX1€HUS HA MAKCUMAJIbHBII MOMEHT U KO3 PUIIMEHT
MOIIIHOCTH JBUTATEIS.

1.12. DnekTpoMeXxaHMYECKHE MEPEXOHbIE MPOILIECChl PA3OMKHYTOM CHUCTEMBI JIEKTPONPHUBOIA.
OO0u1e ypaBHEHUS HJIEKTPOMEXaHUUECKUX TTEPEXOIHBIX MPOLECCOB B AIIEKTPONPUBOJIE C JTHHEH-
HOM MEXaHWYECKOW XapaKTEPUCTUKOW JBHTATENS MPHU C1p=©, M =const U CKauKoOOpa3HOM H3-
MEHEHUH YIPABIISIIOIIETO WK BO3MYIIAIOIIEro Bo3aelcTBUA. [lepexoaHble IpoLeccsl Ha eCTeCT-
BEHHOW XapaKTEepUCTUKE Mpu Habpoce u cOpoce Harpy3ku M. ckaukoM. [lepexomHbiii mporecc
IycKa JIBUraTells IO peocTaTHOM xapakTepucTuke. llepexoqHbie mpoueccsl IpU CTyIEHYaTOM
pEOCTaTHOM IMYCKE ABUTATENA C JMHEUMHOM MEXaHUYECKON XapaKTepUCTUKOM. Pacuer u moctpoe-
HHUE MYCKOBOW JuarpamMMbl U rpaduKoOB MEpPEeXoqHBIX IporieccoB. IlepexoaHbie Mpoueccs MpH
peBepce U TMHAMUYECKOM TOPMOYKEHHUH C aKTHBHBIM U PEAKTUBHBIM MOMEHTOM Ha Bajly JIBUra-
TeJs C JIMHEMHOW MEXaHUYECKON XapaKTEPUCTUKOM.

1.13. DnexkTpoMexaHU4YeCKHE MEePEXOAHBIE MTPOIECCHl B AJIEKTPONPUBOJIE NIPHU =00, M =const U
JUHEHHOM M3MEHEHUU @, B (YHKIMH BpeMeHHU. YpaBHEHUs U ux pemieHus. [lepexoansie mpo-
LIECCHI ITYCKA C PEAKTUBHBIM U aKTUBHBIM MOMEHTOM Ha Bally JBUTATeNs IPU JIUHEHHOM U3MEHE-
HUU @, B pyHKkunH BpemeHu. [lepexoHblie mpoleccsl peBepca ¢ aKTUBHBIM MOMEHTOM Ha Baily
JBUTATENS MPU JIMHEHHOM M3MEHEHUU @, B (PYHKIMHM BpeMeHH. DJIEKTPOMEXaHUYECKUE IMepe-
XOJTHBIE TPOLIECCHI AIIEKTPOIPUBO/IA MTPU SKCIIOHEHIMAIbHOM U3MeHeHun ay=f(¢) (cucrema I'-/1).
Jlonyienus, NpuHUMaeMble NPU aHAJIUTHUYECKOM PaCCMOTPEHMM IEPEXOHBIX IpoueccoB. Ile-
PEXOIHBIE MPOLIECCHI ITyCKa AIEKTPONPUBOJA 1O cucteMe ['-J] mpu aKTUBHOM M peaKTUBHOM M.
OCOOEHHOCTH TEPEXOHBIX MPOILECCOB IEKTPONPUBOA C ACMHXPOHHBIM KOPOTKO3aMKHYTHIM
JIBUTaTEJIEM.

1.14. Tloka3aTtenu, XapakTepU3yIoIue padoTy IEKTPOIIPUBOA C SHEPTETUYECKON TOUKH 3pe-
Hus. [lorpebdnsemas moutaocTh, KIT/[ m motepu mpu paGoTe nBuraresns Ha €CTECTBEHHON Xapak-
TEPUCTHKE C OCTOSTHHOM Harpy3koi. OmpeesneHue norepb npu padbore ABUraTess Ha €CTeCT-
BEHHOM XapaKTEPUCTHUKE C MEPEMEHHON HArpy3Kol METOA0M KBUBAJICHTHBIX BEJIMYHH. Y CIIOBUSA
NPUMEHUMOCTH Pa3JInYHbIX BapuaHTOB MeToAa. [loTepu npu paboTe ABUTATENE Ha PEryIUpO-
BOYHBIX XapaKTEPUCTUKAX.

1.15. ITorepu u KIIJ[ B perynupyeMom 31€KTpOIPUBOIE. 3aBUCUMOCTh UX OT XapakTepa Uu3Me-
HEHMS CTATUYECKOTO0 MOMEHTa OT ckopocTu. MuTerpansubiii KII/] 3a mpon3BOACTBEHHBIN UK.
IToTepu 1 pacxon SHEPIUH B IEPEXOJHBIX PEKUMAX ABUTaTENIeH IOCTOSIHHOrO ToKa. [lotepu u
pacxoj SHEPruu B NEPEXOHBIX PEKUMAX aCHHXPOHHBIX ABuraresneil. CrocoObl CHUKEHUS T0-
TEpb B IepEXOAHBIX pexknMax. KoadduumeHt MouHoCTH 1 TOTpeOIeHHEe PEaKTUBHOM SHEPTHH
ACMHXPOHHBIMHU M CHHXPOHHBIMU ABUTATEISIMU Tpex(azHoro Toka. Onpenenenue Kod3PppuireH-
Ta MOIIHOCTH 32 IIMKJI paboThl. Koaddurment mommuoctu snekrponpusoja no cucreme TII-/1.

2 | mabopaTopHble paboThl 7 IT. 1O 4 yaca u 2 yaca Ha 3aIuTy padoT:

2.1. Pabota Nel «XapakTeprCTUKH AIIEKTPOIPUBO/IA C JBUTATENIEM ITOCTOSTHHOT'O TOKA HE3aBH-
CHUMOTO BO3OYKICHUS».

2.2. Pabota Ne2 «XapaKTeprCTUKH 3JIEKTPOIPUBO/IA C IBUTATENIEM ITIOCTOSSHHOTO TOKA MOCIEI0-
BaTEJIbHOTO BO30YKIACHUS.

2.3. Pabota Ne3 «XapakTepuCTHKH 3JIEKTPOIIPUBOAA C ACHHXPOHHBIM JBUTATEIEM.

2.4. Pabota No4 «XapaKTepUCTHKHU IEKTPONPUBOA C ACHHXPOHHBIM JIBUTATEJIEM B HECUMMET-
PUYHBIX PEXKMMAX U IPU U3MEHEHUH HANIPSKEHUSI TUTAHUS.
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2.5. Pabota No5 «XapakTepuCTUKH AJIEKTPOIIPUBOA C ACHHXPOHHBIM MHOTOCKOPOCTHBIM JIBHTA-
TEJIEeM.

2.6. Pabota Ne6 «XapakTepUCTUKH aCHHXPOHHOTO AJIEKTPONPHUBO/IA TIPU YaCTOTHOM YIIpaBJie-
HUW.

2.7. Pabota No7 «XapaKTepUCTUKN aCHHXPOHHOTO AJIEKTPOIPUBO/IA C ACHHXPOHHO-BEHTHIIBHBIM
KacKaJiom.

2.8. 3amuta jabopaTopHbix pabot Nol-No7,

3 MPAKTUYECKHUE 3aHATUS & IIT. IO 2 yaca:

3.1. CocraBieHue uisi KHHEMATUYECKOM CXEMBI PACUETHOM CXEMBI C IPUBEJCHUEM I1apaMETPOB
3JIEMEHTOB, CUJI 1 MOMEHTOB K CKOPOCTH JIBUTATEJIS.

3.2. CocraBieHHeE 110 paCYETHOM cXeMe IByXMacCOBOI MEXaHMYECKOW 4acTH IEKTPONPUBOAA
CTPYKTYpPHOI CXeMbI U orpesiesieHue nepeaarouHon GyHkiuu. PacueT u nocrpoeHune aMIinTya-
Ho-4yacToTHOU (AUX) u azouactorHoii (PUX) XapakTepUCTHKH.

3.3. Onpenenenue AMHAMHUYECKOTO KO PHUIIMEHTa HArPYy3KH Iepeiad Py MycKe ¢ 3alaHHbIM
YCKOpPEHUEM 3JIEKTPOIIPUBO/IA C IByXMAacCOBOI MEXaHWYECKOW YacThIO U 3a30pOM B KHHEMATH-
YECKOH LIEIU.

3.4. Pacuer 1 mocTpoeHHEe €CTECTBEHHBIX U PETYIUPOBOYHBIX dJIEKTPOMEXaHUUecKux w=f(1) u
MeXaHHYECKUX @ =f({M) cTaTUIeCKNX XapaKTePUCTHK JJIsl ABUTATENsI IOCTOSHHOTO TOKA HE3aBH-
CHUMOTO BO30OYKICHHUS.

3.5. Pacuet 1 mocTpoeHHe UCKYCCTBEHHBIX XapaKTEPUCTUK JBUTATENsl IOCTOSHHOTO TOKA MOCe-
JIOBATEILHOTO BO30YKIEHUS B PEKUME JUHAMUYECKOTO TOPMOKEHHS C CAMOBO30YXICHUEM ITPU
R 06 B IKOPHOM LIETIH U €70 OTCYTCTBUH.

3.6. Pacyer 1 moCTpOCHHE €CTECTBEHHBIX CTATUYCCKUX XapaKTepUcTuk (/) n w(M) nns tpex-
(a3HOrO0 ACHHXPOHHOTO JIBUTATEIIS.

3.7. Pacuer ns aBuratens ¢ JMHEHHOW MEXaHUYECKOM XapaKTEPUCTUKON MEPEXOAHBIN MpoLece
P CKAYKO0OPa3HOM MPUIIOKESHUH (CHSATUH ) HATPY3KH C YYETOM IJIEKTPOMArHUTHOW HHEPITUH U
nocTtpoenue rpagukoB w(f), M(f) u TMHaAMUYECKOU XapakTepucTUku w(M).

3.8. Onpenenenre HOMUHANBHBIX TOTEPh U KO3 PULIMEeHTa TOTEPD o 1151 BUTATEIS TOCTOSHHO-
r'0 TOKa HE3aBUCHUMOT0 BO30YKJIEHUSI.

4 | pacuetHo-Tpaduyeckas paboTa MpeaycMaTpuBaeT BHIMOIHEHHE TPEX 3aay M0 TeMaMm:

1. MexaHuKa 31€eKTpoIpUBOa.

2. DNEeKTPOINPHUBO/I C ABUraTEIeM MOCTOSHHOTO TOKa HE3aBUCUMOTO BO30YKIEHUSI.

3. DIIEKTPONPUBOJ] C ACHHXPOHHBIM JIBUTATEIIEM.

5 CamocrosiTenbHas paboTa CTy/ICHTOB:

5.1. [IpopaboTka JEKIIMOHHOTO MaTepuIIa.

5.2. IlonroroBka K MPaKTHYECKUM 3aHSITHSM, BBITIOJHEHUE WHIWBUAYATbHBIX 3aJlaHUM (TOMaIll-
Hss paboTa).

5.3. IloaroroBka K cpe3aM 3HaAHUH — IPOBEPOYHBIM pabOTaM, MPOXOIANINX HA TPAKTUUECKHUX 3a-
HATHUSX.

5.4. IlonrotroBKa K BBHITIOJIHEHHUIO JTAOOPATOPHBIX padOT, MOATOTOBKA U O(opMIICHHE OTYETa IO
71abopaTOpHBIM paboTam.

5.5. IlonrotroBka K JOMYCKY U 3allIUTE JAaOOPATOPHBIX padoT.

5.6. BeimosiHeHue 1 3ammuTa pacueTHO-rpaduyeckon paboThlI.

Texkymmii KOHTPOJIb: KOHTPOJBHBIC Pa0OTHI HA MPAKTUYECKUX 3aHATHUSAX; OMPOC MPHU JOMYCKE K
BBITIOJIHCHUIO JIAOOPATOPHBIX paboT; 3ammTa JabopaTOpHBIX paboT, 3alMTa pPacdyeTHO-
rpadudeckoit paboThbI.
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5. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

Tabnuua - O6pazoBarenbHbIe TEXHOJIOTHH, UCTIOIb3yEMbIE MIPU PEAIN3ALUU PA3IHUHBIX BUIOB YUeOHOM
3aHATHN IO TUCUUIUINHE

Ne | Buasl yueOHBIX 3aHATHN OO6pa3zoBarenbHbIe TEXHOIOTUU
n/n
1 Jlexuun Knaccuueckast (TpaguunonHas, HHGOPMAIIMOHHA ) JTEKIIH

WNHuTepakTuBHAs JEKIUS (JTICKIUSI-BU3YTH3AINA)

2 [TpakTHdeckue 3aHATH TexHomorust 00yueHust Ha OCHOBE PELICHMs 33]1a4 U BHIIIOJIHEHUS
YIIPA)KHEHUN

TexHomornu npoBeieHUs PaKTUUECKUX 3aHATHI B hopMme ce-
MHHapa: TeMaTHYECKUI ceMUHap, MpoOJIEMHBII CeMUHAp, CEMU-
Hap C MNOArOTOBJIEHHBIMH JOKJIAAMHU, CEMUHAp B OpME HCIyTa
C TIPUBIICYCHHUEM CIIEIHANINCTa B cepe mpodhecCHOHATBLHOM fesi-
TEIBHOCTHU BBIITYCKHUKOB U T.II.

3 JlaboparopHas paboTa TexHoMOorHsI BRIOIHEHUS JIaA0OPaTOPHBIX 3aJaHUN B MAIOH
rpymre (B Opuraze)

TexHonorust mpo6eMHOro 00y4eHus: Ha OCHOBE aHaJIM3a pe3yJb-
TaTOB J1ab0paTOPHOI pabOThI: HHAUBUAYAIBHBIN OMpOC, codece-
JI0BaHUE B Maioii rpymme (Opurazae), o0cykaeHne pe3ynbTaToB
KOMaHAHON paboThl, TPYIIIOBAst TUCKYCCHS, METO/ «KPYTJIOTO
CTOJIa», PEJCTABICHNUE CTYICHTOM WM TPYIION CTyI€HTOB
(Opuramoit) pe3ysabTaToB JabopaTopHOi paboThl B popMe oTueTa
Y MYJIbTUMEIUNHOMN MPE3EHTALNU

Jomyck k nabopaTopHoit paboTe

4 CamocrosrenbHas paboTta HNHupopmManiMoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH (IOCTYH K
crynenToB (BHeayauTopHas) | DUOC ¢unmana, k ObC drmimana, noctyn Kk uHGOPMAIIMOHHO-
METOAMYECKHM MaTepHaliaM 10 TUCIUILIINHE)

5 KoHnTpons (mpomexyrounas | TexHosorus ycTHOro omnpoca
aTTECTaIUs: YK3aMECH )

6. OLEHOYHBIE MATEPHAJIBI 11 TEKYLIETO KOHTPOJIS U
IMMPOMEKYTOYHO ATTECTALIAY — JUIA OLIEHKY KAYECTBA OCBOEHUSA
TV CHATIIAHBI

K mpomexyTo4HOW aTTecTaluuu CTYJE€HTOB MO JUCUUIIIMHE MOTYT MPUBJIEKATHCS MPEICTABUTENN
paboToaTeneid, mpernoaaBaTey MOCIeIyIOINX JUCIUILINH, 3aBeAyIOIe Kadeapamu.
OneHKa KayecTBa OCBOCHUS AUCLUIUIMHBI BKIKOYAET KaK TEKYIIUN KOHTPOJIb YCIIEBAEMOCTH, TaK

U IIPOMEKYTOUHYIO aTTECTALIHIO.

OueHoYHBIE CPEACTBA TEKYLEro KOHTPOJIS:
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Bonpocs! mo popmMupoBaHuio U pa3BUTHIO TEOPETUUECKUX 3HAHUI, IPETYCMOTPEHHBIX KOMIIE-
TEHIUSMH, 3aKPETUICHHBIMHE 32 TUCIUIUTMHON (IPUMEPHBIE BOMIPOCHI 0 JIGKIIMOHHOMY MaTepHaIy):

1. MoMeHTSI (CUIIbl) UCTIOTHUTEIBHBIX OPTaHOB M KHHEMATHUECKHUE CXEMbI IIPOM3BOJACTBEHHBIX M€-
XaHU3MOB.

2. PacueTHble CXeMbl MEXaHUUYECKOW YaCTH 3JIEKTPONPUBOA.

3. YpaBHEHHUS IBUKEHUS U PEXKUMBI paOOThI 3JEKTPOIPUBOIA.

4. MexaHHueCKasi 4aCTh IEKTPOIIPUBOA KaK OOBEKT YIPaBJICHHUS.

5. MexaHuueckue nmepexoaHble MPOLECChl JIEKTPOIPHUBOIA.

6. luHaMUUYeCKHEe HAarpy3KU MEXaHUUECKOM YacTH 3JIEKTPOIIPUBO/Ia

7. DIIEKTPOMEXaHNYECKHE CBOKMCTBA 3JIEKTPONPUBO/IA C JBUTATENIEM IIOCTOSSHHOI'O TOKA HE3aBUCHU-
MOro BO30YkJIeHHs1. MaTeMaTHueCcKoe ONMCaHie JUHAMUYECKHUX TPOLIECCOB B 3NieKTponpuBoae. CTpyk-
TypHas cXema.

8. YpaBHEHHUS CTaTHUECKHUX XaPAaKTEPUCTUK U PEKUMBI pabOThl AJIEKTPONPUBOA C ABUTATEIEM He-
3aBUCUMOTr0 BO30YXaeHHs. JuHaMIueckoe TopMoxkeHue. JlunaMuyeckue CBOMCTBa.

9. DnexkTpoMexaHHYeCKHe CBOMCTBA IEKTPONPUBOIOB C JBUTATEISIMU TOCIIEI0BATEIBHOTIO BO30Y-
xaeHud. Cxema BKIIOYEHHs. MaTeMaTHuecKOe ONMCAaHUE TMHAMUYECKUX PEKUMOB. CTaTUUECKHUE XapaK-
TEPUCTHUKH.

10. Pexxumbl paboTHI 3JIEKTPOIPUBOJIOB € ABUTaTEIISIMH MTOCIIEI0BATEIBLHOIO BO30YKaeHus. Pacuer
PEryJIMPOBOYHBIX XapaKTEPUCTUK. JIMHAMUYECKOe TOPMOKEHHE ¢ caMOB0O30yx1eHueM. OCOOeHHOCTH
XapaKTePUCTHK JIBUTATEIISI CO CMELIAaHHBIM BO30YXK/ICHUEM.

11. DnekTpoMexXaHU4YeCKUE CBOMCTBA ACMHXPOHHBIX AJIEKTPOIPUBOAOB. MaTeMaTnueckoe onuca-
HUE TUHAMUYECKHX IPOLIECCOB B ACHHXPOHHOM 3JICKTPONPHUBOJIE. XapPaKTEPUCTUKU U PEKUMBI PAOOTHI.
PerynnpoBouHbIE XapaKTEPUCTHUKHU.

12. Pexxum qunamuueckoro Topmosxxkenust AJl. Kackagubie cxeMmsl.

13. YacToTHOE peryiaupoBanue. JJMHaMUUEeCKHE MPOLECCHl B ACMHXPOHHOM 3JIEKTPOIPUBO/IE.

14. DnexTpoMeXxaHUUYECKUE CBOWCTBA AIEKTPONPUBOAA C CAHXPOHHBIM JIBUTATEIIEM.

15. DnexkTpoMexaHU4YeCKUEe MEPEXOHBIE MTPOIECCHI AIEKTPONPUBO/IA C TUHEUHON MEXaHUYECKOM
XapaKTePUCTHKON MPU CKAYKOOOPa3HOM M3MEHEHHH YIPABJISIONIETO UM BO3MYIIAIOIIET0 BO3ICHCTBHSL.

16. DnekTpoMeXaHUYECKUE MEPEXOIHBIE MTPOIECCHI AIEKTPONPUBO/IA MPY JTUHEUHOM U3MEHEHUH
ap=f£(t). DNEKTpOMEXaHMUYECKHE MEPEXOTHBIE MPOLIECCHI 3JEKTPOIPUBO/A MTPH SKCIIOHEHIINATILHOM H3Me-
HeHuU ay=f(f). . OcoOEHHOCTH NMEPEXOIHBIX MPOIECCOB AIEKTPONPUBOIA C ACHHXPOHHBIM KOPOTKO3aMK-
HYTBIM JIBUTATEJIEM.

17. llotpebasiemas moutHocTh, KIT/] 1 motepu npu paboTe 1BUTaTeNs HAa €CTECTBEHHON XapaKTepu-
CTHKE C TOCTOSTHHOW Harpy3koil. OnpenaeneHre notepb Npu NepeMeHHON Harpy3Ke.

18. [lotepu npu paboTte ABUraTENs Ha PETYIUPOBOYHBIX XapakTepuctukax. [Torepu u KII/I B pery-
JIMPYEMOM 3JIEKTPOIPUBO/IE.

19. Ilorepu u pacxon SHEPTUH B IEPEXOAHBIX PEXKUMAX.

20. Koa(durmeHT MOIITHOCTH 1 TTOTPeOICHUE PEaKTUBHON YHEPTUU JBUTATEISIMU TIEPEMEHHOTO
toka Koadunuent momnoctu snexkrponpuoa no cucreme TII-/1.

21. HarpeBaHue 1 OXJIaXIEHUE IBUTATENCH.

22. Harpy304Hble TuarpaMMsbl 3JI€KTPONpHBO0B. HOMUHaNIBHBIE peXUMbI paOOThI JBUTATEIICH.

23. Be1bop aBuraTenst s MpoI0KUTEIIBHOTO PeXMa padOoTHl.

24. Bo16op aBuratens s KpaTKOBPEMEHHOTO PeXHMa PaOOTHI.

25. Be16op aBuraTessi s MOBTOPHO-KPATKOBPEMEHHOTO PeXUMa PaOOTHI.

Bonpocel o npuoOpeTeHnto U pa3BUTHIO MPAKTUYECKUX YMEHUH, MPEAYCMOTPEHHBIX KOMITETEH-

LUSMH, 3aKPEIUIEHHBIMU 32 TUCIMILIMHON (IIPUMEpPbI BOIIPOCOB K MPAKTUYECKUM 3aHATHAM, JabopaTop-
HBIM paboTam):
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1. IIpn BO31€CTBUM KaKMX CHJI U MOMEHTOB MPOUCXOIUT MOTJIOIIEHUE SJHEPTUH MEXAHNYECKUX
KoseOaHuii?

2. Kakurie MOMEHTBI (CHUJIBI) BCET/1a MIPEMSATCTBYIOT JIBHXKCHHIO?

3. B kakux pexuMax MOLIHOCTb, pa3BUBaeMasi IBUTaTeIeM paBHa HYI0?

4. Kak nmpuBECTH MOMEHT UHEPIUH I-T'0 DJIEMEHTA J;, BPAILIAIOIIEr0Csl CO CKOPOCTHIO @;, K CKOPOCTH
IBUTATEIS @7

5. Kak onpenenuts NpuBEACHHBIN K CKOPOCTH IBUTATENsl (@ MOMEHT MHEPLIMH j-T'O FIEMEHTA C Mac-
COM m;, MOCTYIATEIBHO JBHKYILETOCS CO CKOPOCTBIO V;?

6. Kak onpenensercs cratnyeckuii MOMEHT M. B OIHOMAacCOBOM cucTeMe IpH 0OpaTHOM Ha-
MIPaBJICHUU PHEPTUH OT pabOYero opraHa K ABUTATENI0 U U3BECTHBIX M,ex, IEPEIATOUHOM OTHOILLIEHUH I,
KIIJ| nepenaun 7?

7. Kak onpenensiercs cratudeckuii MOMEHT M, B OIHOMAacCOBOI CHCTEME IIPU NPSIMOM Ha-
MIPaBJICHUU PHEPTUH OT JIBUTATENs K paboueMy OpraHy U U3BECTHBIX My, IEPEIATOYHOM OTHOUICHUH 1,
KIIJ nepenaun 7?

8. B kakoil MexaHMYeCKON CUCTEME HEBO3MOKHO MOSIBICHHE MEXAHUUYECKOTO pe3oHaHca?

9. Kakoii Tok mpoTekaeT B 0OMOTKE SIKOpSI MALIMHBI TOCTOSTHHOT'O TOKA IPHU €T0 BpalleHUH?

10. UeM orpaH4eH MaKCUMAJIbHO-/IOMTYCTUMBIA TOK SIKOpS?

1. Kaxk n3mensiercs CKopocTh HI€aIbHOIO XOJIOCTOrO X0a IBUTaTeNsl MOCTOSIHHOTO TOKA He-
3aBHCHMOTI0 BO30YKICHHSI IPU YMEHBIUICHUH HAIMPSDKEHUS, TUTAIOIIET0 0OMOTKY BO30YXIeHUs?

12. Uemy paBHa CKOPOCTb UAEATIBLHOTO XOJIOCTOIO XOa JBUTrAaTENsl IOCTOSIHHOTO TOKA MOCJe-
JIOBATEIHHOTO BO30YKIEHUS B CXEME C IITYHTUPOBAHUEM SKOPs pu Ry, =07

13. UYem onpenensercs CKOpOCTh UAECATBLHOIO X0J0CTOT0 X0Aa ABUTrAaTENs IIOCTOSIHHOIO TOKa
CMENIaHHOTO BO30YKICHUS?

14. Ckonbko ¢a3 uMeeT craropHas 00MOTKa 00OOIIICHHON dNIEKTPUIECKON MaIIUHbI?

15. Kaxkoii ckopoCcTH @ aCHHXPOHHOTO JBUraTelIs B PEKUME JUHAMUYECKOTO TOPMOYKEHHS CO-
orBeTcTBYeT s=0?

16. [Tpu kKaKkoit CKOPOCTH @ OOIINX KOOPJAUHATHBIX OCEH cTaTopa U poTopa MepeMeHHOe Ha-
NpsDKEHUE cTaTopa rnpeodpasyercst B HOCTOsIHHOE?

17. Vpasuenue (T,p+1)M= [ ay-®) ONUCHIBAET TNHAMUYECKYIO MEXAHUYECKYIO XapaKTepH-
CTHKY KaKoro JIBUraTesns?

18. Kax n3MeHs110TCs IoTepu B NEPEXOJHBIX peXUMaxX IPU YMEHBIIEHUN CyMMapHOTO IIpUBeE-

JIEHHOTO MOMEHTA MHEPIIMH JIEKTPONprBoaa?

PacuerHo-rpaduueckasi padora

[Tpu BBIMOJIHEHHUU pacyeTHO-rpaUYecKOi paboThl CTYAEHTHl OCBAaHBAIOT METOAUKH COCTABIICHHS
pPacUeTHBIX CXEM MEXaHHYECKON YacTH AJIEKTPONPUBOJA, IPUBEICHUS TapaMETPOB KHHEMATHUECKOH 1ie-
A K pacyeTHON CKOPOCTH, aHAIN3a JUHAMUYECKUX CBOMCTB U JUHAMHUYECKHX HArpy30K MEXaHUYECKOM
4acTH C YYETOM YIPYrocTed M 3a30poB B KMHemaTuueckoil nemnu. [lonydaroT npeacTtapieHue o Mopsiake
BEJIMYMH MMapaMEeTPOB AICKTPOMEXAHUUIECKUX MpeoOpa3oBareneil, 1 METOJUKAX pacyeTa CTaTUYECKUX U
JUHAMHYECKUX XapaKTepUCTHK JIBUTATeNIel B Pa3JIMYHBIX peKUMax paboThl, a TakKe MpHU MyCKe dJeK-
TPOIIPUBOJA.

PacuerHo-rpaduueckast paboTta npeaycMaTpUBaeT BBIIIOJHEHUE TPEX 3a/1ad 110 TeMaM:

1. MexaHuKa 3JIEKTPONPUBOAA

I1.1. Jns naHHOW KWHEMAaTHYeCKOW CXEMbI (CM. MPHIIOKEHHE) COCTAaBHTh PACUETHYIO CXEMY,
BBITIOJIHUB IIPUBEACHUE MApaMETPOB JIEMEHTOB U MOMEHTOB HAarpy3Ku K Bayly ABUTATEIIA.

1.2. 3anucath ypaBHEHHs ABUKEHUSI, COCTABUTh CTPYKTYPHYIO CXEMY M ONpEAeNuTh Mepeaa-
TOYHYIO (YHKITUIO MEXaHUUECKOM uactu W(p)=...... [TocTpoutrs AUX u OUX.

1.3. Onpenenuth TUHAMHYECKUH KOA(GOUIIMEHT HArpy3Ku IMepeaad MpHu MycKe 3JIeKTPOIPUBO-

12



Hanpasnenue noocomosxu 13.03.02 «Dnekmposnepeemura u 31eKmpomexHuxa» I
Ilpoghunv «nexmponpueood u asmomamuxa NPOMbLULIEHHbIX YCMAHOBOK U (— \
MEXHON02UYECKUX KOMNIEKCO8Y \MBM_)
PII]] B1.B.11 «2nexmpuyeckuti npugooy

Jla C YIPYrOCThIO U 3a30pOM B KHHEMATUYECKOM 1IeTIH, TPUHSB BEIMUMHY MPUBEICHHOIO K Baly JABUTaTe-

75 3a30pa B mepenayax A@=0,75 paa. u IONMyCTUMOE JIMHEHHOE ycKOpeHue Ha pabouyem oprane a=0,2

M/c?.

2. DJIeKTPONPHUBO/ € ABUraTeIeM MOCTOSIHHOI0 TOKA HE3aBMCHUMOTI0 BO30Y KIeHM S

2.1. N300pa3uTh CTPYKTYPHYIO CXeMY JABUTATENS U OTPECIIUTh €€ ImapaMeTphI.

2.2. PaccuutaTh ¥ MOCTPOUTH €CTECTBEHHBIC AJICKTPOMEXAHMUECKYI0 @(l) M MEXaHWYECKYIO
@(M) ctaTndeckue XapaKTepUCTUKU JBUTATEISL.

2.3. PaccunTath ¥ IOCTPOUTh HMCKYCCTBEHHbIE XapaKTEPUCTUKU @f]) u (M) nipu ocnaOneHun

TOJIS JUTSI CITydasi IIPOXOXKACHUST MEXaHMUYECKOW XapaKTePUCTUKU Yepe3 3aJaHHYI0 TOYKY C KOOpAHWHATa-
MU [ @, M.] (cM. Tabnuiry).

24. PaccunTaTh U MOCTPOUTH UCKYCCTBEHHBIE PEOCTATHBIC XapPAKTEPUCTUKU @(]) u (M) nns
CiIy4asi IPOXOXKICHUSI MEXaHUUYECKOW XapaKTEPUCTUKU YEPE3 TOUKY C KOOpJAUHATaMu [ @, M.].
2.5. PaccuuTtaTh 1 MOCTPOUTH PEOCTATHBIE XapAKTEPUCTHKU @(l) U (M) npu TUHAMHYECKOM

TOPMOXKCHHUH JIJISl CTydasi TPOXOXKACHHUSI MEXaHUIECKOW XapaKTEPUCTUKU Yepe3 3aJaHHyI0 TOYKY C KOOp-
IuHaTamu [ a, M.].
2.6. PaccunTaTh ¢ y4eToOM 3J€KTPOMAarHUTHOW MHEPIUU SIKOPHOM LENH MEPEXOIHbIA MPOIIEeCC
IIPU CKauKOOOPa3HOM NPUIIOKEHUHU (CHATHUM) HArpy3ku Mc=...... U NIOCTPOUTH rpaduku w(t), M(t) (1Bu-
raTesib padoTaeT Ha €CTeCTBEHHOM XapakTepUCTHKE). [IocTpOuTh AMHAMUYECKYIO XapaKTEPUCTUKY @(M).
IIPUMEYAHUE: Pacuem cmamuueckux Xapaxmepucmux OOANCEH NPOU3BOOUMbCS 6 Npedenax
00nycmuMoul Hazpy3Ku 08ueames.

3. DIEeKTPONPHUBO/L C ACMHXPOHHBIM JIBUTaTEJIEM

3.1. N306pa3uTh NHHEapU30BaHHYIO CTPYKTYPHYIO CXeMY aCHHXPOHHOI'O JBUTATells, Olpesie-
JIUTH €€ MapaMeTphl.

3.2. Paccuntarh ¥ TOCTPOUTH €CTECTBEHHBIE CTATUYECKUE XapakTepuctuku a(l ) u aw(M).

3.3. PaccunTaTth ¥ MOCTPOUTh MCKYCCTBEHHYIO PEOCTAaTHYIO MEXAHWYECKYIO XapaKTEPUCTUKY
(M), npoxoA1IyIo cBoei paboueil yacTbio Yyepe3 TOUKY ¢ KOOpAUHATaMu [ @, M.].

3.4. Paccuntarh M MOCTPOUTH UCKYCCTBEHHYIO XapaKTEPUCTHKY ABMrarens (M) npu 3anas-
HbIX Ujg U f1.

3.5. Ha ocHoBe nMHeapn30BaHHONW MEXaHMUYECKON XapaKTEpUCTUKU JBUTATENsl pacCUUTaTh U
MIOCTPOUTD IYCKOBYIO AMAarpaMMy JJIs ITyCKa B TPU CTyMEeHH npu M= ...., a Takke rpaduKu nepexoqHbIX

MIPOLIECCOB (1), M(t) U TMHAMUYECKYI0 MEXaHUYECKYIO0 XapakTepucTuky o(M). IlepexomHblii mporecc
pa3bera Ha mocienHeM y4acTke 6e3 J0OaBOYHBIX CONMPOTUBIICHHUMA PACCUUTATh C YIETOM AJICKTPOMATHHT-
HOU MOCTOSIHHOM ABUTATENS.

OneHoYHBIE CPeICTBA POMEKYTOYHOM aTTeCTalNu:

Borpocsl 0 3aKperieHu0 TEOPETUYECKUX 3HAHUM, YMEHMH U NPAKTUYECKUX HABBIKOB, NpEdy-
CMOTPEHHBIX KOMIIETEHIUSAMHU (BONPOCHI K SK3aAMEHY):

I. MoMeHTHI (CHJIbl) UCIIOTHUTEIBHBIX OPTaHOB U KMHEMAaTUYECKHE CXEMbI MPOU3BOICTBEH-
HBIX MEXaHHM3MOB. 3aBUCUMOCTH MOMEHTOB (CHJI) UCHIOJHUTENbHBIX OPraHOB OT CKOPOCTH, IIYTU U Bpe-
MeHH. JINHEHHbIE U HEJIMHEMHBIE KHHEMAaTUYECKUE CBSI3H.

2. PacuetHble CXeMbl MEXaHMYECKOW YacTH eKTponpuBoa. [IpuBeaenrue napameTpoB 1 Ha-
IPY30K K pacueTHON ckopoctu. Ilepexon oT MHOroMaccoBOM CUCTEMBI K TpeX-, IBYX - U OJJHOMAacCOBOM
CUCTEMAaM.

3. VYpaBHeHUs NBUKEHHU IeKTponpuBoaa. [IpaBuio 3HakoB B ypaBHeHUHU ABMkeHUs. [lepe-
XOJHBIC U YCTAaHOBMBILHECA JTUHAMUYECKHE PEKUMBI IBHKEHUSA. CTaTUYECKUN PEKUM JBUKCHHUS.
4. MexaHnyeckue XapaKTEPUCTUKM JBHUraTels M MPOU3BOACTBEHHOIO MeXaHM3Ma. Mmmoct-

panusd TpuMCHCHHAA IMpaBUjia 3HAKOB B YPABHCHUU JABUKCHUSA JJICKTPOIIPUBOJa HA MPUMEPC NOABECMHOTO MCXaHN3-
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Ma B pa3In4HbIX pexkumax padoTel. CTaTUUECKass yCTOMYMBOCTD 3JIEKTPOIPUBOIA.

S. MexaHnuueckasi 4acTh JIEKTPOIPUBOAA Kak OOBEKT ympasieHHs. CTPYKTypHBIE CXEMbI U
nepeaaTouHble GYHKIMU ABYXMACCOBOM U OJTHOMACCOBOM MEXaHUYECKON YacTH IEKTPOIIPUBOAA.
6. AHaiu3 yCTaHOBUBIIMXCS AUHAMMUYECKUX PEXMMOB MEXaHMUECKON 4acTH 3JIEKTPOIPUBO-

na yacToTHbIM MeTogoM. AUX n @YX ogHOMAcCCOBOM MEXaHMYECKOM YacTH U ABYXMAacCOBOW MeXaHUYe-
CKOI>'I CUCTCMBI. BJ'II/IHHI/IG JUCCHUIIAaTUBHBIX CHUJI HA KOHGGaHHH MexaHqucxoﬁ CUCTCMBI.

7. Cxema BKITIOUCHHUSI JIBUTATENIS MIOCTOSSHHOTO TOKAa HE3aBUCHMOTO BO30ykJIeHHs. MaTema-
TUYECKOE OMHCAaHUE TUHAMHYECKUX MPOIECCOB B JEKTPONPHUBOJE C JABUTATENIEM MOCTOSIHHOTO TOKA He-
3aBUCUMOTO BO30YxacHUS. [ToHATHS 00 anexmpomexanuyeckoll cesa3u 8 31eKmponpusooe, OUHAMULECKUX
MEXAHU4eCKUX U 3J1eKMpoMeXanudecKux XapaKkmepucmurkax 3IeKTPOIpUBO/IA.

8. VYpaBHEHUS CTATUYECKUX XapAKTEPUCTUK U PEKUMBI pabOThI JBUTATENS TOCTOSTHHOTO TOKa
HE3aBHUCUMOTO BO30YyxaeHus. [loHATHS orcecmrocmu u cmamuzma MEXaHUYECKOW XapaKTePUCTUKU.
9. EctecTBeHHass W MCKyCCTBEHHbIE (PEryJIMPOBOUYHBIE) XapaKTEPUCTUKU ABUTATENs MOCTO-

SIHHOTO TOKa HE3aBHCHUMOTO BO30YX/1eHUs. BiusHue 100aBOYHOrO CONPOTUBICHUS B SKOPHOW LIeNH Ha
CTaTUYECKUE XapAKTEPUCTUKU. Y PaBHEHUS XAPAKTEPUCTUK B OTHOCUTENBHBIX €INHUIIAX.

10. CraTnueckue XapaKTepUCTUKU JBUTATENS MOCTOSIHHOTO TOKA HE3aBUCHUMOI'0 BO30YKICHHS
IPU Pa3IM4YHBIX 3HAYEHUSAX MOTOKA M HaNpsDKEHUs, MOJBOJUMOro K sikopro (cucrema I'-1), B cxeme ¢
LTYHTUPOBAHUEM SIKOPSL.

11. JlunaMuueckoe TOPMOKEHUE JIBUTATENSl MMOCTOSIHHOTO TOKA HE3aBUCHUMOTO BO30OYKICHHS.
CTaTI/I‘-IGCKI/Ie XapaKTepI/ICTI/IKI/I ABUTATCIIA HpI/I JUHAMHUYCCKOM TOpMO)KeHI/II/I.
12. MaremaTnyeckoe OMMCaHUE TUHAMUYECKUX IPOILIECCOB B AJIEKTPOIPHUBOJIE C JBUraTelIeM

MMOCTOSIHHOTO TOKAa HE3aBUCHUMOTO BO30YXKIeHHS B oreparopHoil Gopme. CTpyKTypHas cxema 3JIeKTpo-
npuBoja. OnpeneeHne napaMeTpoB CTPYKTYPHOU CXEMBI.

13. CrpykTypHasi cxema 3JEKTPONpPHUBOJA C JABUTATENIEM IMOCTOSIHHOTO TOKa HE3aBUCHMOTO
BO30OyxaeHus Tipu d=const. /[nHamMuueckre CBOMCTBA 3eKTponpuBoaa. [lepexomHple U UMIYIbCHBIE
(GYHKIIUY TIPU PA3IMYHBIX COOTHOIICHUSIX TTOCTOSHHBIX BpeMeHu Ty u T.

14. Cxema BKJIIOUECHUS JBUTATENSI TIOCTOSTHHOTO TOKA TOCIIE0BATEIHLHOTO BO30YXAeHU. Ma-
TEMAaTUYECKOE OMHUCAHNE JUHAMUYECKUX MPOLIECCOB B JIEKTPONPUBOJIE C IBUTATENEM MOCIEI0BATEIBHO-
ro Bo30yxkaenus. CTaTuyeckue XapakTepuCcTUKU. Pexumbl paboThl B €CTECTBEHHOM CXeMe BKIIOUCHHUS.

15. PerynupoBouHble XapakTEpUCTUKU SJIEKTPONPHUBOJIA C JBUraTE]IEM IOCJIEI0BATEILHOTO
BO30ykJeHMs. PacyeTr u mocTpoeHue cTaTUYeCKUX XapaKTePUCTUK JBUTATENsl MOCTOSIHHOTO TOKa IMocle-
JOBAaTEIHLHOTO BO30YXKACHUS /ISl Pa3IUYHbBIX 3HAYCHUN T0OABOYHOTO CONMPOTHUBIICHHS B SKOPHOU IETTH 1
MIpY U3MEHEHUM MUTAIOIIEr0 HanpsyKeHHs. XapaKTepUCTUKH B CXEMe C IIYHTHPOBaHHEM OOMOTKH BO3-
OyXKJIeHUs, C IIYHTUPOBAHUEM SIKOPSI.

16. JluHaMHUuecKkoe TOPMOKEHHUE C CaMOBO30YKJICHHEM JIBUTATENsI MTOCTOSIHHOTO TOKa TOCIIe-
JOBAaTEIBLHOTO BO30YXKICHUS. Y CIOBHS CaMOBO30YyKIeHUs. J[MHAMUYECKOe TOPMOKEHUE C HE3aBUCUMBIM
BO30YXKICHHEM.

17. Cxema BKIIIOUEHMS], YPABHEHUS IMHAMUYECKUX IMIPOLIECCOB B AJIEKTPONPUBOJAE C JBUTATE-
JIEM [TOCTOSIHHOTO TOKAa CMEIIAHHOTO BO30YKI€HHsI, CTATUYECKHE XAPAKTEPUCTUKH U PEXUMBI paOOTBHI.
18. EcrecTBeHHass MexaHMuYecKas U 3JIEKTPOMEXAHUYECKHE XapaKTEPUCTUKU ACMHXPOHHOIO

JBUraTels, MolydyaeMble Ha OcHOBe I'-00pa3HOI cxembl 3aMmeleHusi. Pexumbl pabOThl aCHHXPOHHOIO
JBUTATEIS.

19. JluHaMu4eckoe TOPMOXKEHHE C HE3aBUCHUMBIM BO30Y)KIEHHEM aCHHXPOHHOTO JBUTaTells.
BnusiHue HachlllleHNss MarHUTHOM L€ Ha MEXAHUYECKUE XapaKTEpPUCTUKU ABUrareis. Pexxum nuHamu-
4EeCKOI'0 TOPMOKEHHS CO CMEILIAHHBIM BO30YK/ICHHEM.

20. PerynupoBouHbie (MCKyCCTBEHHBIE) XapaKTEPUCTUKHA ACHHXPOHHOTO 3JIEKTPOIIPUBOA TIPH
CUMMETPUYHOM BKJIFOYEHUHU aKTMBHOT'O WJIM MHIYKTUBHOT'O COMPOTUBIICHUS B POTOPHYIO MIIM CTATOPHYIO
LeMb, IPY U3MEHEHNUH MUTAIOIIET0 HANpsKEHUS.

21. Cxema BKIIIOYEHHUS M HPUHIMI PabOThl ACHHXPOHHOTO 3JIEKTPOIPUBOAA C WUMIYJIbCHBIM
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PEryasaTOPOM B LIETIH BBIIPSAMIEHHOIO TOKAa POTOpa. ACMHXPOHHBIM 3JIEKTPONPHUBOJ C UMITYJIILCHBIM pe-
TYJISTOPOM U peKylnepalueil 3JHEPrun CKOJIbXKEHUS B CETh.

22. KackangHple CcXeMbl aCHHXPOHHBIX AJIEKTPONPUBOJOB. ACHUHXPOHHBIM BEHTHJIBHO-
MAIlIUHHBIA DJJEKTPUYECKUM KACKal, aCUHXPOHHO-BEHTUJIBHBIM KacKaJ, ACHHXPOHHBIM BEHTUIIBLHO-
MalIMHHBIN 3JIEKTPOMEXaHUUeCKUi Kackal. Cxembl BKIIOYEHHs, MPUHIMI pabOThl, MEXaHUYECKHE Xa-
PaKTEpUCTUKH.

23. DIEKTPONPUBO C MHOTOCKOPOCTHBIMU aCHHXPOHHBIMU JBUTATENsIMU. [IpuHIMI paboThl,
MEXaHHYECKHUE XapaKTePUCTHKH, TOMYCTUMAs Harpy3Ka Mpu paboTe Ha Pa3IMYHBIX XapPaKTEPUCTUKAX.

24. ACUHXPOHHBIN 3JICKTPONPHUBOJ, C YACTOTHBIM yIpaBJeHHEM. MeXaHHMYEeCKUE XapaKTepH-
CTUKH TMPU Pa3IUYHBIX 3aKOHAX YAaCTOTHOT'O PETYIUPOBAHMUS.

25. JnHamuyeckue mporecchl B aCHHXPOHHOM 3JIEKTPOINPHUBOJIC. Y PaBHEHUSI M CTPYKTYpHast
CXemMa aCMHXPOHHOI'O 3JIEKTPONPHUBOAA NPU JIMHEAPU30BAaHHON TUHAMUYECKOW MEXaHMUYECKOW XapakTe-
pucTuke apurarens. JluHaMuueckrue cBOMCTBA aCHHXPOHHOTO 3JIEKTPONpPUBOJA MpU paboTe Ha paboueM
Y4aCTKE MEXaHUYECKON XapaKTEePUCTHUKHU.

26. DJIEKTPOMEXAHUYECKHE CBOMCTBA AJIEKTPOINPUBOIA C CHUHXPOHHBIM JBHTrareineMm. Cxema
BKJIIOYEHUSI, MYCKOBas, CTaTUYECKass W JUHAMUYECKAs] MEXaHUYECKHUE XapPaKTEPUCTUKU CHHXPOHHOTO
IBUTATENs. YpaBHEHUsI B OCAX d,g, ONMHUCHIBAIOIINE AUHAMUYECKUE TMPOLIECCHl B CHHXPOHHOM 3JIEKTpO-
MIPUBO/IC.

27. VYrioBas XxapakTepUCTHKAa CHHXPOHHOTO aBurarens. [IpubmmkeHHOe ypaBHEHUE TUHAMU-
YECKOM MEXaHWYECKOM XapakTepuCTHKU. CTPYKTypHasi CXeMa CHMHXPOHHOIO 3JeKTponpuBoja. Brnusaue
TOKa BO30YX/I€HHsI HA MAaKCUMaJIbHbI MOMEHT U KO3(QGUIIUEHT MOIIHOCTH JIBUTATEIs.

28. OO0ue ypaBHEHUS JIEKTPOMEXAHUYECKUX MEPEXOAHBIX MPOILECCOB B 3JIEKTPOIPHUBOJIE C
JUHEWHONW MEXaHWYECKON XapaKTEPHUCTHKON ABUTATEINS MPHU Cp=0, M ~=const U CKa4Ko0Opa3HOM H3Me-
HEHUHU YIPABJISIIOLIETO WM BO3MYILAIOIIETO BO3/IEHCTBHUS.

29. DNEeKTPOMEXaHUUECKHE IEPEXOIHBIE IMPOLIECCHl HA €CTECTBEHHOW XapaKTEPUCTHKE MpHU
Habpoce u coOpoce HAarpy3Ku M, CKauyKOM.
30. IIepexonHbIi Hpolecc IyCKa ABUrareis 10 peocTaTHOM Xapakrtepuctuke. IlepexonHbie

IIPOLIECCHI NIPU CTYNIEHYaTOM PEOCTAaTHOM IIyCKE JBMIaTeNs C JIMHEHHOM MEXaHWYECKOW XapaKTEPUCTH-
Koil. Pacuer u moctpoeHue mycKoBOM JuarpaMMsbl U rpa(uKoB NEPexoaHbIX MPOLIECCOB.

31. [lepexoaHbie Mpolecchl NpU PeBEPCE U JUHAMUYECKOM TOPMOKEHUN C AKTUBHBIM M peak-
TUBHBIM MOMEHTOM Ha Bajly JIBUraTels C JIMHEMHOW MEXaHUYECKON XapaKTEPUCTUKOM.

32. [lepexoHble MPOLECCH TyCKa C PEAKTUBHBIM U AKTUBHBIM MOMEHTOM Ha Bajly JABUIATEIIS
IIPU JTUHEHHOM U3MEHEHUU @), B QYHKIIUH BPEMEHHU.

33. [lepexoaHble poLIECCHl peBEpPCa ¢ AKTUBHBIM M PEAKTUBHBIM MOMEHTOM Ha Bally JBUTaTeE-
TS IPU TMHEWHOM U3MEHEHHH @), B QYHKLIUU BPEMEHH.

34. [okazaTenu, xapakTepusyoonme padoTy JIEKTPOIPUBOAA C YHEPreTUUECKON TOUKU 3pe-

Hus. [lorpebnsemas momuocTs, KII/I u morepu nmpu paboTe aBUTaTENs HA €CTECTBEHHON XapaKTEepPUCTH-
K€ C IIOCTOSIHHON Harpy3KoOu.

35. Ornpenenenne moTepb MpH padbOTe JABUTATENS HAa €CTECTBEHHOW XapaKTEPUCTHKE C Tepe-
MEHHOW Harpy3koi METOJIOM SKBUBAJECHTHBIX BEJIUYHMH. Y CIOBHS MPUMEHUMOCTH PA3JIMYHbIX BapHUaHTOB
METO/A.

36. [otepu nmpu paboTe ABUTaTENCH HA PETYIUPOBOYHBIX XapaKTEPUCTHKAX.

37. [Torepu u KII/] B peryaupyeMoM 3JI€KTPONPUBOAE. 3aBUCUMOCTh UX OT XapakTepa H3Me-
HEHUS CTaTUYECKOTr0 MOMeHTa OT ckopocTH. HTerpansubiii K111 3a mpon3BOACTBEHHBIN UK.

38. [ToTepu 1 pacxod PHEPrUM B NEPEXOAHBIX PEKUMAX JBUTATENICH MOCTOSIHHOIO TOKA.

39. [Totepu u pacxoj SHEPrUU B NEPEXOAHBIX PEKUMAX aCHHXPOHHBIX ABurareneil. Criocoobl
CHW)KECHHS ITOTEPD B IEPEXOIHBIX PEKUMAX.

40. Koapduument momuoctd 1 norpedieHne peakTUBHON SHEPrHMM aCMHXPOHHBIMHM U CHH-

XPOHHBIMH JBUTATEISIMU Tpexda3zHoro Toka. OnpeneneHue KodhGuireHTa MOIHOCTH 3a UK paOOTHI.
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41. KoaddurmeHT MOIHOCTH 3JIEKTPONIPUBOA MOCTOSTHHOTO TOKa 1o cucteme TII-/1.

42. HarpeBanue u oxnaxaeHue 1BUTaTENCH.

43. Harpy3ounbie guarpamMmebl 3J1€KTPOITPUBOJIOB.

44. HomuHnanbHbIe pesKuMbl pabOThI ABUTaTENCH.

45. Br16op aBuraTesnst st mpoI0JDKUTEIILHOTO PEXXUMa pabOoTHI.

46. Bri6op aBuraTens st KpaTKOBPEMEHHOTO peXUMa pabOTHI.

47. Br16op aBuraTesnst 11 MOBTOPHO-KPATKOBPEMEHHOTO PeXUMa PaOOTHI.

48. Oco6eHHOCTH BBIOOpa JBUTATENS ISl PEryJIMPYEMOro 3JIEKTPOIPUBO/IA.

B ¢unnane ucnonpdyercs cucrtemMa ¢ TpaauIlMOHHOW IIKAIOH OIEHOK — "oTiuyHO", "Xoporo",
"yI0BIETBOPUTEIBRHO", "HEYIOBIETBOPUTENLHO'", "3auTeH0", "He 3aureHo" (majee - maTHOAUILHAS CHUC-
2 2 2

Tema).

dopma NpOMEKYTOYHON aTTECTALUU 110 HACTOSIIEH TUCHUILINHE — IK3aMEH.

HpI/IMeHHeMBIe KpI/ITepI/II/I OLICHHUBAHUA 110 AUCIHUIIJIIMHAM (B COOTBCTCTBHUHU C I/IHCprKTI/IBHBIM
nucbMoM HITY MOU ot 14 mas 2012 rona Ne 11-23):

Onenka Kputepun onieHKH pe3ynbTaToB
0 TUCLUII- 00y4eHHMs 110 JUCLUIUIMHE
JIMHE

«oTIM4HO»/ | BeicTaBisercs oOyuatomemMycs, oOHapyKUBLIEMY BCECTOPOHHEE, CHCTEMAaTHYECKOe U

«3a4TEHO ri1y0OKO€ 3HaHUE MaTePUAIOB U3yYCHHOM TUCIMIUIMHBI, yMEHUE CBOOOIHO BBHITOIHSATD

(oTm4HO)»/ | 3a7aHuUs, IPEAYCMOTPEHHBIE IPOrPAMMOi, YCBOUBIIMI OCHOBHYIO M 3HAKOMBIH € J10-

«3a4TEHO» NOJTHUTENBHOM JTUTEPaTypoil, peKOMEHIOBaHHOM paboueil mporpaMMol AUCHUIUINHBL;
IPOSIBUBIIEMY TBOPUYECKUE CIIOCOOHOCTH B TOHUMAaHWUHM, U3JI0KEHUH U UCIIOJIb30BaHUU
MaTepHajoB W3Y4YEHHOW IMCUMUIUIMHBI, OE3YNpPEYHO OTBETHBILEMY HE TOJILKO Ha BO-
pockl Ouiera, HO U Ha JIONOJIHUTENIBbHBIE BOIPOCHI B paMKax paOouell mporpaMmsl
JUCLUIUIMHBI, IPaBUIILHO BBIIOJIHMBILIEMY IIPAKTHYECKOE 3aaHue. OLeHKa Mo AUCLu-
IUIMHE BBICTABIISAIOTCS 00Y4aOLIEMYCs C yUETOM PE3y/IbTaTOB TEKYLIETO KOHTPOJIS.
Komnerenun, 3akpernyiéHHble 3a AUCUUIUIMHON, chOpMUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBIN.

«xXopouioy/ BrictraBnsercs oOyyaromemycs, OOHapyXHUBIIEMY MOJHOE 3HAHWE MaTepuaia U3yueH-

«3a4TEHO HOW JAMCLHIIIMHBI, YCIIECIIHO BBIMOIHAIONIEMY IIPEAYCMOTPEHHBIC 3aaHHs, YCBOUBIIC-

(xopomio)»/ | My OCHOBHYIO JIUTEPaTypy, PEKOMEHIOBaHHYIO pabodell mporpamMMoil IUCIHUILIHHEI;

«3a4TEHOY IIOKA3aBIIEMY CHCTEMATHYECKUM XapaKTep 3HAHWUU IO ITUCUUIUIMHE, OTBETUBIIEMY Ha
BCE BONPOCH! OMJIeTa, MPaBWIHHO BBHITOJIHMUBIIMKM MPAaKTUYECKOE 3aJaHKe, HO JIOIyC-
TUBIIMN IIPU 3TOM HENPHHLUUIHUAIBHBIE OIIMOKHU. OIeHKa 10 AUCIUILIMHE BBICTABIIS-
IOTCS1 00y4JarouIeMycsi ¢ y4€TOM pe3yJIbTaTOB TEKYIIET0 KOHTPOJIS.
Komnerennuu, 3akperi€HHble 3a AUCHUILUIMHON, COPMHUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBINY.

«ynoBiIeTBO- | BricTaBisiercs oOydaromemycsi, OOHapyKMBLIEMY 3HAHME MaTepuana U3y4yeHHOH Tuc-

PUTEIBHOY/ [UIUTMHBI B 00beMe, HEOOXOMMOM JUTsl TajbHeiIeld yaeObl U MPeACTOsIIeH paboTh

«3a4TEHO 10 MpOo(ecCHH, CHPABISIOMEMYCSl C BBIIIOJHEHUEM 33aJaHUH, 3HAKOMOMY C OCHOBHOM

(ymoBieTBo- | IUTEpaTypoi, peKOMEHJOBaHHOW paboueil mporpaMMoil AUCIUIUINHBL; TOMYCTUBIIEMY

PUTENIBHO)»/ | MOTPELIHOCTh B OTBETE Ha TEOPETHUECKUE BOIPOCH! M/WJIU MPHU BBITOJHEHUU MPAKTHU-

«3a4TEHO» YeCKHX 3aJjaHuil, HO oOsafaromeMy HEOOXOAMMBIMUA 3HAHUSAMH JJIsl UX YCTPaHCHHS

MOJl PYKOBOJCTBOM IIperojaaBaress, 100 HEMpaBHJIbHO BHIIOJHUBIIEMY MpaKkTHYe-
CKOE€ 3a/IaHKe, HO M0 YKa3aHUIO IIPETO/IaBaTeNsl BHITOJIHUBIIEMY IPYTUE MPAKTUUECKUE
3aJJaHUs U3 TOTO e pazJiesa JUCIUILIUHBL.
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Ouenka Kputepuu oneHku pe3ynbTaToB
MO AUCILHI- o0y4YeHUs IO TUCITUTLTNHE
JIMHE

Komrmierenium, 3akperi€éHHbie 32 AUCIUILTUHONW, COPMUPOBAHEI HA YPOBHE — «IIOPO-
TOBBINY.

«HEYJIOBJIe- BricTaBnsiercss oOydaromemycsi, 0OHapyKHUBIIEMY Cephe3HbIe MPOOebl B 3HAHUSIX OC-

TBOPUTEb- HOBHOT'O MaTepHalla W3Y4YeHHOW JUCIHUIUIMHBI, JOMYCTUBIIEMY MPUHIUIHAIbHbIE

HOY/ HE 3a- OIIMOKY B BBIIIOJIHEHUH 33aHUI, HE OTBETHBIIIEMY Ha BCE BOIIPOCHI OMJIeTa M JIOTOJ-

YTEHO HUTEJIbHBIE BOIIPOCHI M HEMPABWJIBHO BBIMIOJIHUBIIEMY MPAaKTHUECKOE 3a/laHue (Hempa-

BUJIBHOE BBIIIOJIHEHUE TOJIBKO IIPAKTUYECKOrO 3aJaHMsl HE SBJISETCA OJHO3HAYHOU
IPUYMHOM /17151 BBICTABJICHUS OLIEHKU «HEYOBIETBOPUTEIbHO»). Kak mpaBuiio, oleHka
«HEYJIOBJIETBOPUTEIHHO CTABUTCS CTYAECHTaM, KOTOpble HE MOT'YT MPOAOJKUTH 00yuye-
HHUE [0 00pa30BaTENbHON MporpamMme 0e3 JIOMOJIHUTENBHBIX 3aHATUH 10 COOTBETCT-
Byromeil aucnuiuinie. OLeHKa 1Mo AUCHUILIMHE BBICTABISIOTCS o0ydaromeMycs ¢ yué-
TOM PE3YJIbTaTOB TEKYIIETO KOHTPOJIA.

Komnerenun Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHBIE 3a TUCIMIIMHOMN, He chopMHU-
pPOBaHBbI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIJIMHBI
Y4eOHoe 1 yueOHO-12a00paTOpHOE 000pYyAOBaHHUE

JIeKIIMOHHBIE 3aHATUS MPOBOJATCS B YIEOHOUN ayIUTOPUU TSl TIPOBEACHUS 3aHATUI CEMUHAPCKO-
ro THUIIA, TPYNIOBBIX U MHIWBUAYAJIBHBIX KOHCYJIbTALUMA, TEKYIIETO KOHTPOJISI U MPOMEKYTOUHOM aTTe-
CTallMH, OCHAIIICHHOM:

- CIENUAM3UPOBAHHONW MeEOEeNbI0; MOCKON ayAuTOPHOM; MEMOHCTPAIMOHHBIM O0OpPYAOBaHUEM:
MEPCOHAITBHBIM KOMITBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAIlIMOHAPHBIM) TPOCKTOPOM.

[IpakTudeckue 3aHATHS MPOBOJSATCS B yU4eOHOW ayAUTOpUS AJIsl MPOBEACHUS 3aHSATHI CEeMUHAp-
CKOTr'0 THMa, FPYNIOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTAIUM, TEKYILIETO KOHTPOJISI U TPOMEKYTOUYHOMU aT-
TeCTallH, OCHAIIICHHOM:

- CTICIIHATM3UPOBAHHON MeOEIbI0; TOCKOU ayAUTOPHOM.

Jlis mpoBeeHus 3aHATHI 1aOOPaTOPHOTO THIMA MCIOJB3YIOTCS CHEeHalU3UpOBaHHbIE JIabopaTo-
pun: nabopatopust b-105 «OnexTpuueckuit mpuBoa» pacrnonoxenHas no aapecy 214013, r. CmoneHck,
DHEpPreTUIeCcKui 1p., 1.1, 3aaHue HEPreTHIECKOro HHCTUTYTA (JTabopaTopHbIi Kopryc Ne 2).

Jlaboparopus b-105 ocHarena cteHaamu it uccienoBanus ¢ 20-10 paboynmu MecTamMu:

CTEH/IbI JUISl MCCIENOBAaHUN CTAaTUYECKUX U JUHAMUYECKHUX XapaKTEPUCTUK AIJIEKTPONPUBOAOB C
ACMHXPOHHBIMH, CAHXPOHHBIMH MAIlIMHAMH, MallIMHAMH [TOCTOSIHHOTO TOKa;

CTEHJI JJIsl MCCIIEIOBAHUS AIIEKTPONPUBOAA MOCTOSHHOTO TOKA C MOJYMHEHHBIM PEryIHpOBaHUEM
KOOP/MHAT; CTEHJI C 3JICKTPOMEXaHUYECKHM YaCTOTHBIM ITpeoOpa3oBarTeneM;

CTEeH]I JUI UCCIIEIOBaHUS aCHHXPOHHO-BEHTUIILHOTO KacKaia;

MHOT'OKaHaJIbHbIE IU(PPOBBIE OCIMILIOrpadbl C MEPCOHATBHBIMU KOMITBIOTEPAMU;

YHHUBEpPCAIbHBIA CTEH]] JUISl UCIIBITAHUN aCHHXPOHHOTO 3JIEKTPONPHUBOJA U MPUBOIA MOCTOSIHHOTO
TOKa C YaCTOTHBIM YIIPAaBJIEHUEM U THPUCTOPHBIM (TPaH3UCTOPHBIM) peoOpa3zoBaTeieM

Jis camocToATenbHOW pabOThl 00YYAIOIIMUXCS MO MUCHUIUIMHE HCIOJIB3YETCSl MOMEUICHHE s
CaMOCTOSITENTbHON PabOThl 00YUYaIOMIUXCSl, OCHAIIIEHHOE:
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- CICNMAIU3UPOBAHHON MEOENbIO; JOCKOW ayJIMTOPHOM; MEPCOHATBHBIM KOMITHIOTEpAMH C TOJ-
kioyeHueM k cetd "Uuareprer” u nocrynom B DUOC dununana.

8. OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA JIA JINI]
C O'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbA U HHBAJIM1OB

B xoxe peanuzanuu AUCIUTUTMHBI UCTIOIB3YIOTCS CICAYIONTUE AOTOJHUTEIBHBIE METOIBI 00yUe-
HUS, TEKYIIEro KOHTPOJsI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTallii 00ydJaromnuXcsl B 3aBUCUMOCTH
OT UX WHIUBUIYAIbHBIX OCOOCHHOCTEH:

JJIS1 CJICTIBIX M C1a00BHASIIINX

- JIEKIIMHU 0(POPMIIAIOTCS B BUJE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIbIO0 KOMITbIOTEpa
CO CIELHATU3UPOBAHHBIM IPOTPAMMHBIM 00ECIIEYCHHEM;

- MMCbMEHHBIE 3aJ]aHUs BBINOJIHAIOTCA HA KOMIBIOTEPE CO CIEHMAIN3UPOBAHHBIM MTPOTPAMMHBIM
o0ecrieyeHrneM, Uil MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecreunBaeTcs UHIUBHUIYaTbHOE paBHOMEpHOE ocBelenne He Menee 300 Jrokc;

- 17151 BBITIOJTHEHMS 3aJIaHHsI TIPH HEOOXOIUMOCTH MPEIOCTABIISIETCS YBETMUUBAIOIIEE YCTPONUCTBO;
BO3MOXKHO TaKXe UCII0JIb30BaHHE COOCTBEHHBIX YBEIMYMBAIOIINX YCTPOUCTB;

- IUCbMEHHBIE 3aJaHHsI OPOPMIISIOTCS YBEJIIMYSHHBIM HIPUPTOM;

- 9K3aMEH U 3a4€T MPOBOJATCSA B YCTHOM (popMe WM BBIMOJIHAIOTCS B MUCHbMEHHOU (hopme Ha
KOMIIBIOTEPE.

JUISL TJIyXHMX M CJ1200C/IbIIIAIIUX:

- IeKIH 0(OPMIISIOTCS B BUJIE 3JICKTPOHHOTO JOKYMEHTA;

- MUCbMEHHBIE 33/1aHUS BBITIOJTHSIOTCS HAa KOMITbIOTEpE B MUCbMEHHOU (hopme;

- DK3aMeH U 3a4€T MPOBOIATCA B MUCHMEHHOHN (popMe Ha KOMIBIOTEPE; BO3MOXHO MPOBEICHHUE B
dhopme TecTUpOBaHUS.

JJISL JIMI] ¢ HAPYLIEHUSIMH OTIOPHO-IBUIaTEJIbHOI0 anmnapara:

- JIEKIIUHM 0(POPMIIAIOTCS B BUJE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIbIO KOMITbIOTEpa
CO CIELHATU3UPOBAHHBIM IPOTPAMMHBIM 00ECTIEYCHHEM;

- MMCbMEHHBIE 3aJ]aHUs BBIIOJIHAIOTCA HA KOMIBIOTEPE CO CIIEHHAIN3UPOBAHHBIM MTPOTPAMMHBIM
oOecIeueHnEM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (OpME WIIM BBIMOJHSIOTCS B MUCbMEHHOW (opme Ha
KOMIIBIOTEPE;

- HCTIOJNIb3YeTCs CrelnuanbHas yueOHas ayauropus ais iun ¢ JIOB3 — ayn. 106 rnaBHoro yue6HO-
ro kopnyca no aapecy 214013, r. CMoneHck, DHepreTu4ecKkuil np-a, 1.1, 31aHre YHEPreTUHYeCKOro uH-
CTUTYTa (OCHOBHOM KOPITYC).

[Tpu HeoOXOMMMOCTH MpEeTyCMaTPUBACTCS YBEIHMUEHNE BPEMEHHU IS [TOITOTOBKH OTBETA.

[Iponienypa mpoBeneHHUs MPOMEKYTOYHON arTecTaluy JUis OOy4aroIUXCsl yCTaHAaBIUBAaeTCA C
y4€TOM WX HMHIUBUAYAIbHBIX IMCUXOPU3NYECKUX ocobeHHocTeil. [IpomexyTodyHasi aTrTecTalusi MOXET
IIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipu npoBeaeHMM MPOIENYpPbl OLICHUBAHUS PE3YJAbTaTOB OOy4YeHHUs MpeaycMaTpuBaeTCs
UCTOJIb30BaHNE TEXHUUYECKUX CPEICTB, HEOOXOJMMBIX B CBS3H C HMHIMBHIYaJIbHBIMH OCOOCHHOCTSIMU
oOyJarommuxcsi. ITU CpelCcTBA MOTYT OBbITh MpPENOCTaBICHbl (UINAIOM, WM MOTYT HCIOJb30BaThCs
COOCTBEHHBIC TEXHUUECKUE CPEJICTBA.

[TpoBenenue mpolenypbl OIEHUBAHUS PE3YIbTATOB OOYyUEHHS JIOMYCKAETCS C HCIOJIb30BAaHUEM
IMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHA.

OOGecnieunBaeTcs A0CTYN K HHPOPMANMOHHBIM U Oubauorpaguyeckum pecypcam B cetu Un-
TepHeT Ul KaXXJ0ro odydaromierocs B (hopMax, aJanTHPOBAHHBIX K OTPAaHMUYCHHUSM HX 3I0POBbS U BOC-
pUATHS UHPOPMAIUH:
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AJIA cJIenbIX U ¢J1a00BUASIIMX:

- B Ie4aTHOU (opMe yBEIMYEHHBIM MIPUPTOM;
- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B (hopme aynnodaiina.

A TIYXHX U CJ1a00CIbIIIALINX:

- B Ie4aTHoH opme;

- B ()opMe 3IEKTPOHHOTO JOKYMEHTA.

AJI 00y4YaoUXCH ¢ HAPYIIEHUSIMH ONOPHO-IBUIATEJILHOI0 annapara:
- B IeyaTtHou popme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

9. YHEBHO-METOJUYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE
JANCHUITINHBI

OcHoBHas JMTEpaTypa.

1. Enudanos A. I1. DnexrponpuBon [IaekTpoHHBINA pecypc]: yueOnuk / Enucdanos A. I1., Ma-
nanuyk JI. M., I'ymuackuit A. I'. — Dnekrpon. ngan. — CI16.: Jlanp, 2012. — 400 ¢. — Pexxum nocryma:
http://e.lanbook.com/books/element.php?pll_id=3812

2. Bomuenckos, B.1. UccrnenoBanue Tpex(da3zHbIX aCHHXPOHHBIX JABUTATENCH ¢ (pa3HBIM POTOPOM
[DnexTpoHHBIH pecypc]: yuyeOHO-MeToanueckoe mocodue. — DIekTpoH. naH. — M.: MI'TY um. H.D.
baymana (MoCKOBCKHIA TOCYIapCTBEHHBIH TeXHUYECKUM yHUBepcuteT umeHu H.D. baymana), 2009. —
42 c. — Pexxum nocrymna: http://e.lanbook.com/books/element.php?pll_id=52091

3. ®ponos, FO.M. COopHUK 3amady M NPUMEPOB PEIHICHUH IO SJIEKTPUUYECKOMY MPUBOILY
[DnexTponHbIi pecypc]: yueoHoe nmocodue / FO.M. ®pomnos, lllenskun B. I1. — Dnexkrpon. nan. — CII6.:
Jlanb, 2012. — 367 ¢. — Pexxum moctyma: http://e.lanbook.com/books/element.php?pll _id=3185

JlonoJHUTEIbHAS JJUTEpPATypa.

1. Hanunos I1.E. OcHoBBI Teopuu anekrponpusoaa. Yacte nepsas. KoHcnekT nekuuii o Kypey
«Onexrpuieckuii mpuoa» [ Tekct]: koncnekt nekuwmii / [1.E. Jlanunos. — 2-oe u3a., ucnp. u gomr. — Cmo-
neHck, 2013. — 200 c.

2. Nanunos ILE. Teopus snekrponpuBoaa. [Tekcr]: monorpadus / I1.E. Jlanmnos, B.A. bapsi-
HukoB, B.B. PoxxkoB. — Cmonenck, 2014. — 348 c.

3. Meroanueckue yKa3aHUsT K BBINOJHEHUIO PACYETHOTO 3aJlaHusl MO  KypCy
«Onexrpudeckuii mpuoa» [ Tekct]: Merognueckue ykazanus / [1.E. Jlanunos, B.B. PoxkoB. — 2-oe u3j.,
ucnp. — Cmonenck: PO ¢unnana MOU B r. Cmonencke, 2013. — 24 c.
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