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Ilepeuensy Komnemenyuit U UHOUKAMOPOE OOCMUNCEHUA KOMNEMEHUUIL C YKAZAHUEM IMAN08 POopMUPOBANHUA 8 RPoyecce 0C80EHUA OUC-
YUNTIUHBL

Komnerenmusi:

[TIK-1 Cnocoben pa3zpabarbiBaTh HAyYHO-METOJAMUYECKOE U YI€OHO-METOIMYECKOE OOECIEUCHNEe peah3aliy IporpamMM MpodeccnoHalIbHOTO
oOy4eHwUs.
WNHaukaTopsl TOCTHIKEHUS KOMITIETCHIIUU:

1.1 3HaeT METOI0JIOTMYECKHUE OCHOBBI COBPEMEHHOTO IMpodeccnoHalbHOro 00pa3oBaHus, TEOPHIO U MPAKTHKY MO Mporpammam Hpodeccuo-
HATBHOT'O 00YUYCHUsI, IEPCIIEKTUBHBIC HAPABJICHHSI PAa3BUTHS MTPO(HECCHOHALHOTO O0YUCHHS,

1.2 Ymeet pa3pabaThiBaTh HAYyYHO-METOJIUYECKOE U YUeOHO-METOAMYECKOE 0OECIIeYeHHE peaTu3alui IporpaMm npodeccuoHaNbHOro 0oyye-
HUS C YIETOM TPEeOOBaHHI HOPMATHBHO-METOAMYCCKUX JJOKYMEHTOB, TPEOOBAHMIA PBIHKA TPY/AQ, B TOM YUCIIE MPO(ecCHOHANBHBIX CTaHIapTOB;

1.3 Brnageet HaBbIKaMu pa3pabOTKH (OOHOBJICHHMSI) METOJIMYECKUX U yUYEOHBIX MaTepPHAIOB, 00ECTIEYNBAIOIIUX PEATH3AIIIO TIPOTPaMM MPo-
(beccrnoHambHOTO 00YYEHUSI.
Komnerenmusi:

[TK-2 Crioco6en GpopMupoBaTh HOBBIC HANIPABJICHUS UCCIICIOBAHUS B JICKTPOIHEPTETHKE.
WNuankaTopsl JOCTUKEHUS] KOMIIETCHIIUU:

2.1 3HaeT OTeUeCTBEHHYIO M MEKIYHAPOTHYIO HOPMATUBHYIO 0a3y M COBPEMEHHYIO HAYIHYIO MPOOJIEMATHKY B AJICKTPOIHEPTETHKE;

2.2 YMeeT aHaIM3UpOBaTh HOBYIO HAYYHYIO MPOOIEMATUKY B AJIIEKTPOIHEPIE€TUKE;

2.3 Brageer HaBbIKaMU MPUMEHEHUSI METOJIOB M CPEJICTB TUTAHUPOBAHMSI, OPTAHU3AINH, TTPOBEJCHNS U BHEAPEHUS HAYYHBIX UCCIICIOBAHUHN 1
OTIBITHO-KOHCTPYKTOPCKUX Pa3pabOTOK.



,HJ'IS[ OYHOI'0, OYHO-3a04YHOI'0 OTACJICHUA

Hnouxamopuwt 0o-
CMUIICEHUA KOM-
nemenyuu

Omanwi ([)opmupoeauuﬂ 6 npouecce oceoernus Oucuunﬂunbl

Jlexkyuu

Ilpakmuueckue

nPAKMUKym

3anamus, nadopamopi

Jlabopamopnuie 3ans-
mus

Kypcoeoit npoekm
(paboma)

Haumenosanue oue-
HOYHO020 cpec)cmea

I1K-1.1

Tema 1,Tema 4

Tema 4

Tema 4

He npenycMoTpensr

JlaGopaTopnas pabora
[IpakTryeckas padbota
Konnoksuym
DK3aMeH

I1K-1.2

Tema 1,Tema 4

Tema 4

Tema 4

He npenycMoTpensr

JlaGoparopHas paboTa
[IpakTryeckas padbota
Konnoksuym
DK3aMeH

I1K-1.3

Tema 1,Tema 4

Tema 4

Tema 4

He npenycMoTpensl

JlaGoparopHas pabota
[IpakTuyeckas padbota
Konnoksuym
OK3aMeH

[K-2.1

Tema 2,Tema
3, Tema 5

Tema 5

Tema 5

He npenycMmoTpensl

JlaGoparopHas pabota
[pakTuieckas padbota
Konnoksuym
OK3aMeH

[1K-2.2

Tema 2,Tema
3,Tema 5

Tema 5

Tema 5

He mpenycMoTpensl

JlaGoparopHas pabota
[pakTuueckas padbota
Konnoksuym
OK3aMeH

[1K-2.3

Tema 2,Tema
3, Tema 5

Tema 5

Tema 5

He mpenycMoTpensl

JlaGopaTtopnas pabota
[IpakTuueckas pabora
Komnoksuym
DK3aMeH




Ilepeuensv oyenounvix cpeocme no oucyuniune «Memoowt Inepzocoepericenusn
Ha HehmexumuuecKux npeonpusmuixy»

I[J'ISI OYHOI'0, OYHO-3a0YHOI'0 OTACIICHUA

Ouenounbie cpeacra | Koj-Bo Min, 6aJ110B Max, 6aj10B
JlabopaTopHas pabota 2 16 26
ITpakTudeckas padora 2 12 18
KonnokBuym 1 8 16
DK3aMeH 1 24 40

Hroro: 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun ouieHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIA:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OtnuuHo (3a-
YTEHO)

OlLleHKa «OTJIMYHO» BBICTABJISICTCS CTYICHTY, €CIIM TEOPETUUYECKOE COJNEep-
J)KaHUE Kypca OCBOCHO TOJHOCTHIO, 0€3 MPOOEIIOB; HCYESPITBIBAOIIE, MTOCTIC-
JIOBATEIBHO, YETKO M JIOTHYECKH CTPOHHO HM3JIaraeT MaTepHall; CBOOOIHO
CIpaBJISIETCSL C 3aJadyaMy, BONPOCAMU U JIPYTMMHU BHJIAMH INPUMEHEHUSA
3HaHI/II\/'I; I/ICHOJIBSYCT B OTBECTC ILOHOJ'IHI/ITGJII)HI)II\/'I MaTepI/IaJ'I BCC HpCI[yCMOT-
PEHHBIE IPOrPaMMOU 3aaHUsI BBIIIOJHEHBI, KAYECTBO UX BBIINOJIHEHUS OLe-
HEHO YMCIIOM 0allioB, OJIM3KUM K MaKCHMaJIbHOMY; aHATU3UPYET TOTyUeH-
HBbIC pCSyJ'II)TaTI)I; HpO}IBH}IeT CaMOCTOATCIBbHOCTD HpI/I BBIITOJIHCHUHN
3aJaHuM

74 - 86

Xoporo (3a-
YTEHO)

OneHka «XOpOIIO» BBICTABIIETCS CTYNEHTY, €CIIM TEOPETUUECKOE COAEp-
XKaH{Ee Kypca OCBOCHO IOJIHOCTBIO, HEOOXOAUMBIC MPaKTHYECKHE KOMIIe-
TEHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE MTPOTPaMMOi
o0y4eHus1 yueOHbIE 3a1aHUsI BBIIOIHEHBI, KAYECTBO MX BBIIIOJHEHUS 10CTa-
TOYHO BBICOKOE. CTYAEHT TBEpPAO 3HAET MaTepual, TPaMOTHO U IO Cylle-
CTBY M3JIaraeT €ro, He JOMyCKas CYIIECTBEHHbIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

OneHka «yZOBIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, €CIM TEOpPETHYE-
CKO€ CoJiep)KaHHE Kypca OCBOEHO YaCTHYHO, HO MPOOEbl He HOCAT Cylle-
CTBEHHOTO XapakTepa, OOJBIIMHCTBO NMPEIyCMOTPEHHBIX MPOTrpaMMOil 3a-
JMaHW BBIMIOJHEHO, HO B HHUX HUMEIOTCS OLIMOKM, MpH OTBETe Ha
[TOCTABJICHHBIA BOIPOC CTYAEHT MAOMYCKAaeT HETOYHOCTH, HENOCTATOYHO
MpaBUIbHBIE (OPMYINPOBKH, HAOIIOAAIOTCS HAPYIICHHS JIOTUYECKOW MO-
CJIEI0BATEIIbHOCTH B M3JI0KEHUHU IIPOrPAMMHOI0 MaTEpHAIIA.

OneHka «3a4TeHO» BBICTABIAETCS CTY-
JIEHTY, €CIM OTBETHI Ha BOIPOCHI IO Te-
MaM JUCLUIUIMHBI II0CIEN0BATEIbHBI, JIO-
TUYECKU U3JI0KEHBI, JOILyCKAIOTCs
HE3HAYUTEIbHBIE HENOYETHI B OTBETE CTY-
JIEHTa, TaKH€ KaK OTCYTCTBHE CaMOCTOS-
TEJIHHOTO BBIBOJIA, PEUEBBIE OIIMOKH U I

Huxe 60

Heynosnerso-
PUTEITHHO
(1e 3auTeHO)

OneHka «HEYIOBIECTBOPUTEILHO» BBICTABISETCS CTYICHTY, €CIH OH HE
3HAET 3HAYMTENILHOW YacTH MPOTrpaMMHOTO MaTepHuaia, AOIMYCKaeT CyIe-
CTBEHHBIE OIMOKH, HEYBEPEHHO, C OOJIBIIMMU 3aTPYAHEHUSIMH BBITIOJHSET
MpaKTUYeCKue padoThl, HEOOXOAWMBIE TPAKTHUYECKHE KOMIIETECHIIMH He
chopMHPOBaHbI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX NPOTrPaMMON 00ydeHHsI
y4eOHBIX 3aJ]aHUH He BBINIOJIHEHO, KAYeCTBO MX BBITIOJHEHUS OLEHEHO YHC-
JI0M 6aJIOB, OJIM3KUM K MUHUMAJIEHOMY

OL[GHKa «HC 3a4TCHO)» BBICTABJIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX ITOHSTHH TEMBI JAUCIHUIIIIMHBI, HC OT-
BC€YACT Ha JOIIOJHHUTCIIbHBIC 1 HABOAANIINEC
BOIIPOCHI IIpCrioaaBaTeIIA.




KpaTkasi XapaKkTepucTHKA OLIEHOYHBIX CPEACTB

No
n/n

Haumenoesanue
OUCHOUHO20
cpeocmea

Kpamkasa xapakmepucmuxa oyeHouno2o
cpeocmea

Ilpeocmaesnenue
OUeHOUHO020 Cpeo-
cmea 6 ponoe

2

3

4

JlaGoparopHas
pabota

D10 BHUI y4eOHOU pabOThI, LIETBI0O KOTOPOH
ABJISIETCS] M3y4YeHUE (MCCleOBaHUE, U3MEpe-
HHE) XapaKTePUCTHK J1Ta00paTOPHOTO OO0BEK-
Ta.

[lenp 7abOpaTOpHBIX 3aHATUNA:  OCBOEHHE
U3y4aeMoil yueOHON NHCUMIUIMHBI; TpUoOpe-
TEHHUE HABBIKOB MPAKTUYCCKOTO MPUMEHEHUS
3HAHUW y4eOHOW NUCUMIUIMHBI (JIACIUILINH)
C WCIOJIb30BAaHWEM TEXHHYECKHX CPEACTB H
(nn) o0opyaoBaHUs

Tembl maboparop-
HBIX pabOT, KOH-
TPOJIBHBIC BOTIPO-
CBI IO TEME
1abopaTopHOil pa-
OO0TBI, BOIIPOCHI K
KOJUIOKBUYMY

[IpakTueckoe
3aHATHE

B xome mnpakTmyeckux paldOT CTYASHTHI
OBJIQJICBAIOT YMEHHMSIMHM IIOJIb30BaThCs pado-
TaTh C HOPMATUBHBIMU JOKYMEHTAMH U WH-
CTPYKTUBHBIMU MaTe€pHUAIAMHU, CIIPABOYHU-
KaMH, COCTaBJISITh TEXHUYECKYIO
JIOKYMEHTAIMIO; BBIIIOJHITh YEPTEKH, CXE-
MBI, TaOJIUIIBI, PeIIaTh Pa3HOTO POJa 3a7auH,
JIeJIaTh BBIYKMCIICHUS, OIPENICIIATh XapaKTepH-
CTUKH Pa3JIUYHBIX BEIIECTB, 0OBEKTOB, sIBIIC-
HuM. [lenb mpakTUYEeCKUX 3aHATUM 3aKJIro4a-
€TCSI B BBIPA0OTKE y CTYJCHTOB HaBBIKOB
MPUMEHCHUSI TIOJYYEHHBIX 3HAHUW JJIs pe-
HICHUS MPAaKTUYECKUX 3aJady B MPOIECCe
COBMECTHOW [IESITEILHOCTH C MpenojaBaTe-
JISIMU.

Temsbl mpakTHUe-
CKHX 3aHSITHI;
KOHTPOJIBHBIE BO-
IIPOCHI U 3a1aHUS
10 TEME IIPAKTH-
YECKOI'0 3aHATHUSA

KomnokBuym

CpencTBO KOHTPOJIS YCBOCHUS y4eOHOro Ma-
TepHaja TEMbI, pa3jieiia WId pa3JeioB IWC-
IUILIMHBI, OPraHM30BaHHOES KaK ydueOHOe 3a-
HSATHC B BHUJIC COOCCEIOBAHMS IIPEIIO1aBaTelIs
¢ 00yJaromMuMHCH.

Bomnpocer no te-
Mam/paszaeaam
JUCIUTLINHBI




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJIOTMYECKU YHUBEPCUTETY

Daxynvmem: UHGOPMAYUOHHBIX MEXHONOUL
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusamuii

VY4eOHbIM IJIaHOM 10 HampaBieHuto noaroToBku 13.04.02 «nexkTposHepre-
THUKa U 3JEKTPOTEXHUKA» I 00y4alolUXCcsl MPelyCMOTPEHO MpoBeaeHue adbopa-
TOPHBIX 3aHATHHA MO JUcUUILTUHE «MeTonbl sHEprocoepexeHuss Ha HePTeXUMHUYe-
CKUX TPEANPUATUIX.

JlabGopaTopHble 3aHATHS MO JUCHUIUIMHE MPOBOASTCS B CIEUUAIBLHO 000pY-
JIOBAaHHBIX JIa0OPATOPUSIX C TPUMEHEHUEM HEOOXOJUMBIX CPEICTB OOy4deHHUs: Jabo-
paTopHOro 000pyI0BaHUsA, 00pa3OB AJIA UCCIECAOBAHUMN, METOIUYECKUX MOCOOUH.
Lens npoBeneHus: 1a00paTOPHBIX padOT - MPAKTUYECKOE OCBOCHUE TEOPETUYECKUX
MOJIOKEHUH JTEKIMOHHOIO MaTepHala, a TakKe BbIpabOTKa CTYJEHTaMHU OIpeIeeH-
HBbIX YMEHUH U HABBIKOB CAMOCTOSATEIBHOTO AKCIIEPUMEHTUPOBAHUS.

JlaGoparopHas padora Nel. Qnpeje/ieHre d3Hepronorepb 0aHo¢a3Horo Tpascgopmaro-
pa.

Llenv pabomwi. IlpoBeeHre 3KCIEPUMEHTA [0 PEKUMY XOJIOCTOrO0 XO0Ja U KOPOTKOro 3a-
MBIKaHUS TpaHc(hopMaTopa ¢ LEIbI0 ONPEAETICHUs YHEPIONOTEPh U U3YUSHHsI BIMSHUS XapaKkTepa
Harpy3kd Ha BHEHIHIOI0 xapaktepuctuky u KI1J1 tpanchopmaropa.

Ilopsiiok BBINOJTHEHHS PAGOThI

* O3HaKOMHTBHCS C YCTPOWCTBOM TpaHC(HOpMATOpa; 3alucaTh €ro NaclopTHBIC TaHHBIC; U3Y-
YUTh HJIEKTPUUYECKYIO CXEMY IS UCCIeIoBaHUs TpaHChopMaTopa.

* CobOpatp cxeMy omnbiTa XX TpaHchopMaTopa, BeIONHUTE onblT XX. [lokazanus usmepu-
TEJIbHBIX MPUOOPOB 3aHECTH B TAOJIUILY. BHIMOTHUTH pacyeTsl.

* CoOpatb cxemy onbita K3 Tpancdopmaropa u mocie npoBepKH €€ MPerno1aBaTesieM BBIIOJI-
HUTH onbIT K3. [Tokazanus n3MepuTeNnbHBIX NPHOOPOB 3aHOCST B TAOIHILY.

+ Jlns pa3nuyHbIX THIIOB HAarpy3KH pacCUUTaTh MOTepH HanpspkeHus AU,, BTOpUUHOE HaIpsi-
sxkenue U, u KIIJI tpanchopmaropa 7. JlaHHble pacuera 3aHECTH B TaOJHILY.

» M3meputs BropuuHOe HanpspkeHue npu Harpyske R, RL, C B cxeme U,, 3HaUYeHNE 3aHECTH B
TaOJMILY, U CPAaBHUTH C PacCUUTaHHBIM U,.

» Jlnsa Harpy3ku R, RL, C paccunrats norepu HanpsokeHust AU,, BropudHoe Hanpspkenue U,
u KIIJ tpancpopmaropa 7. lanHble pacuera 3aHectd B Tabmuny. KoadduuueHT 3arpysku
TpaHchopmaropa S OpeaeTuTh SKCIIEPUMEHTAIBHO.

» V3meputs BTOpuuHOE HanpspkeHue npu Harpyske R, RL, C U,, 3Hauenne 3aHecT B TabIH-
Iy, ¥ CPABHUTH C PACCUYUTAHHBIM.

* CoCTaBUTB OTYET U CIENIaTh 3aKJII0OUEHHE O MPOAETaHHO padorTe.

OTBeTUTH Ha KOHTPOJILHBIE BOIIPOCHI:
1. Kakue napameTpsl TpancpopmaTopa onpeAenstoTcs o AaHHbIM onbIToB XX u K3?
2. Jlath ompezeneHue HaNpsKEHUs KOPOTKOTO 3aMblKaHUs TpaHchopMmaTopa, U3Mepsie-
Moro B npoueHTax. OT 4ero 3aBUCHUT U [ UETO UCIIONIB3YETCs 3TOT apameTp?
3. Ilouemy npu M3MEHEHUHU HArpy3KH TpaHCPOpMaTOpa €ro BTOPUUYHOE HANpSKEHHE He
OCTaETCsl MIOCTOSTHHBIM?



4. Yto Takoe BHEIIHSS XapaKTepUCTUKa TpaHcPopmaTopa, Kakod OHa UMEeT BUJ U KaKU-
MU ITapaMeTpaMu ONpeesieTcs ?

5. Urto mpencrasmsier cooort K.IT.[l. Tpanchopmaropa u OT 4ero oH 3aBUCHT?

6. Kakue norepu akTHBHOI MOIIHOCTH BO3HUKAIOT B TpaHc(opmaTope u nouemy?

JladopaTopHasi paGora Ne2. McciegoBaHue 3Hepronorepb Tpex¢a3zHoro acCHHXpPOHHOIO
ABUraTeJis ¢ ¢a3zHbIM POTOPOM.

Llenv pabomulr. 3ydyeHne u IpoBeJeHUE HKCIIEPUMEHTA MO0 PEKUMY XOJIOCTOIO X0Ja U KO-
POTKOTO 3aMbIKaHUSI aCHHXPOHHOTO 3JIEKTPOIBUTATEIIS
IHopsinok BbBINOJHEHHUS PA0OTHI

* O3HaKOMHTHCS C YCTPONCTBOM HCCIIEyEeMOTr0 aCHHXPOHHOTO JBUTATENs ¢ (ha3HBIM pPOTO-
POM U MAIIMHOM MOCTOSIHHOTO TOKa, KOTOPBIE COEIMHEHBI MEXAY CO00M MEXaHUUECKH.

* Cuarb nannblie u3 onbita XX A/l

* CHATHh JaHHBIC W MOCTPOUTH XapakTepucTtuky Tpexdaznoro K3 Al ¢ ®P. U3yuuts u co-
opatb cxemy ucneitanus AJl ¢ ®P B pexume K3.

* CoOpartb cxemy onbiTa AJl ¢ P «mox Harpy3koit». CHATh JaHHBIE.

* Ilomy4eHHbIE TaHHBIC 3aHECTH B TAOIHILY..

* CocTaBUTh OTYET U CJENIaTh 3aKII0UEHUE O MpoAeTaHHON padoTe.

OTBEeTUTD Ha KOHTPOJIbHBIC BOIIPOCHI:

1. Ha yeM ocHOBaH NPUHIMI JEHCTBUS ACHHXPOHHOTO JIBUTATENs?

2. YCTpOUCTBO aCHHXPOHHOT'O JIBUTATEIS.

3. UTo Takoe CKONbKEHUE U KAKHM OHO OOBIYHO OBIBAET Y aCHHXPOHHBIX JIBUTATEIICH?

4. C xakol 1IeJIbI0 Y aCUHHXPOHHOTO JIBUraTessl OOBIYHO JAENAal0T BCE IIECTh BBIBOJOB
0o0OMOTKH cTaTopa?

5. Uto Takoe peBepc U Kak €ro OCyIIeCTBUTh B TpeX(a3HOM aCUHXPOHHOM JBUTaTesne?

6. Kakue xapakTeprCTUKU aCHHXPOHHOI'O ABUTATENsl HAa3bIBAIOT paboUnMMu?

7. Kak u3MeHHTCS BpallalouIMil MOMEHT aCHHXPOHHOI'O JABUTAaTENsl, €CJIM HaAIPSHKEHHE
Ha €ro BBIBOJAX OOMOTKH CTaTOpa yMEHBIINTS B v/3 pa3?

8. Uro Takoe meperpy3o4yHasi CocOOHOCTh ACMHXPOHHOTO JBUTATeNsl U KaKOBa €€ 3aBU-
CUMOCTb OT HAIPSDKEHUS TUTAHUSl IBUTATENA?

9. Ilouemy mpu HeIOTpy3KE ACHHXPOHHBIM JABUTaTeNb pabOTaeT ¢ MajblM 3HAYEHUEM
Kod(puImeHTa MOITHOCTH ?

10. IToTepu MOIIHOCTY B ACHHXPOHHOM JIBUTaTEJI€ U IPUYUHBI UX BOZHUKHOBEHUS.

11. KakoBbl XapaKkTepHbIE TOYKA MEXAHMYECKON XapaKTEPUCTUKH aCUMHXPOHHOIO JIBU-
rarens’?

12. ®opmyna Knocca. 3aueM oHa HyXHa?

Kpurepuu oueHku 1a00paTOpHBIX padoT

[Tpu monroroBke k abopaTopHOi paboTe Mo AUCIUIUIMHE «MEeTobl SHEepro-
coepexxeHuss Ha He(hTEXUMUYECKUX MIPEANPUATUSIX» B 1 ceMecTpe CTYyACHT J0HKEeH
BBITIOJIHUTD CJICAYIONINUE BUJIBI pa0OT:

I[J'ISI OYHOTI'0, OYHO-3a04YHOI'0 OTACIICHUA

MunuMaabHbId | MakcuMAJIbHBIA

Buaer pador oan oa

CamocrosiTenbHas MPoOpadOTKa TEOPeTH-
YECKOro MaTepuayia K J1abopaTtopHOil pa- 2 3
oote




O3HaKOMJIEHHE C YCTaHOBKOM, MPHUOOPOM,

METOJMKON BBIMOJIHEHUA JaOOPaTOPHOM 1 2
paboThI
BreimonHenne HEOOXOAMMOTO  AKCIEPH- 5 3
MEHTa

OOpaboTka pe3ynbTaTOB HCCIEIOBAHUSA,
NOCTpOEHUE TpadUKoOB

AHaM3 pe3yNbTaToB UCCICIOBAHMS U BbI- 9 3
BOJI 110 paboTe

HUTOIO: 8 13

Takum oOpazom, kaxnas jJabopartopHas paboTa OllEHWBAaeTCS MUHHMYM B 8
0anoB, MakcumyM B 13 GastoB. Ilocie BbIMOMHEHHS BCeX pabOT pacCUMTHIBACTCS
UTOTOBBIN 0T MO TAHHOMY OIIEHOYHOMY CPEJICTBY, KaK cpeqHee apupMeTndeckoe
110 BCEM JIa0OPaTOPHBIM padboTam.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIIE0BATENBCKUN TEXHOJIOTUYECKU YHUBEPCUTET

Daxynvmem. UHGOPMAYUOHHBIX MEXHONOU
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusamuii

VYy4eOHbIM IJIaHOM MO HarpaBieHuto noArotToBku 13.04.02 «OnekTposHepreTu-
Ka U DJIEKTPOTEXHUKA» JUIsl 00y4aroluXxcsl MpeyCMOTPEHO MPOBEICHHUE MpaKTUye-
CKUX 3aHSATUH MO AUCHUIUIMHE «MeTo sl 3HeprocOepexeHus Ha HEPTEXUMUUECKUX
npeanpusaTusax» B 1 cemectpe.

OOyyarolmuMcs TpeaararoTcs pa3HOYPOBHEBBIE 3aaud M 3aJaHHsl PEKOH-
CTPYKTHUBHOTO YpPOBHS, MO3BOJISIFOIIME OLICHUBATh U JUArHOCTUPOBATH YMEHUS CUH-
TE3UpPOBATh, AHATU3UPOBATh, 0000IATh (PAKTHUECKUI U TEOPETHUECKUI MaTepua C
bopMyJIUpOBAaHMEM  KOHKPETHBIX  BBIBOJIOB,  YCTAHOBJIEHUEM  NPUYUHHO-
CJIEZICTBEHHBIX CBSA3CH.

Kommuiekr 3aganuii
JJIS1 O4HOTO0 U OYHO-320YHOI0 OTAeJICHUI
IIpakTuyeckas padora 1
HccnenoBanre 3HEPreTUUECKUX TTOKA3aTENEH PErYIUPYEMOTro IIEKTPOIPH-
BOJIa JIEHTOYHOT'O TpaHCHOpTEpa

Lenv pabomul: I3yueHue cUCTEMBI PEryIUpyeMOro 3JIeKTPOIIPUBOA TPaHCIIOpTEpa Ha Oaze
YPII.

OchosHble meopemuuecKkue c8e0eHUs U COOMHOULEHUS

JleHTOUHBIN TpaHCHOPTEpP — TPAHCHOPTUPYIOIIEE YCTPOMCTBO HENPEPHIBHOIO JEUCTBUSA C
pabouum opraHoMm B BHJE JIeHTbl. OCHOBHOE Ha3HaueHUE KOHBeWepa — MepeMelleHne rpy3oB 1o
3a/IaHHON Tpacce U3 OJHOIO ITYHKTA B IPYTOil.

JleHTOuHBIN KOHBEiep sBiIseTCs Hanboiee pacIpOCTpaHEHHBIM TUIIOM TPAHCHOPTHPYIOLINX
MAaIIUH, OH CIYKUT JJIs IEpEeMEIIeHHs] HACBIITHBIX WM HITYYHbIX rpy30B. [Ipumensercs Ha mpo-
MBIIUIEHHBIX IPOM3BOJCTBAX, B PyAHMKAaX U IIaXTaX, B CEJIbCKOM XO03sicTBe. B 3aBUCMMOCTH OT
CBOMCTB M MPHUPOJIBI TIEPEMEIIAEMOT0 TPy3a Yol HaKJIOHA paboueld CTOPOHBI JICHTHI MOXKET OBbITh
ycTaHoBieH 110 30°.

JlenTouHble KOHBEMEPHI OBIBAIOT NEPEIBUKHBIMU, IEPEHOCHBIMH, TOBOPOTHBIMU U CTALIMO-
HapHbIMU. CTalOHapHbIe MAIIMHBI TPUMEHSIOT JUIs IepeMeeHHsI O0JIBIIOr0 KOJIMYeCcTBa MaTe-
puanoB Ha paccrosiHue oT 3 10 3000M., a nepeBUkKHbIE U EPEHOCHbIE MAIMHBI — JUISI IIEpeMe-
IIeHUs] HeOOJIBIIOTO KOJIMYECTBAa MaTepHaja Ha paccTosiHue oT 2 10 20M.

KonBeiiepsl SBISIOTCA COCTaBHOM, HEOTHEMJIEMOM, WHOTJA OYE€Hb Ba)KHOW YacCThIO CO-
BPEMEHHOT'O TEXHOJIOTMYECKOT0 MPOIECCA, OHM YCTaHABIMBAIOT U PETYJIUPYIOT TEMII NPOU3-
BOJICTBa, 00€CIEUYNBAIOT €r0 PUTMHUYHOCTH, CIOCOOCTBYIOT MOBBIIIEHUIO MPOU3BOAUTEIHHO-
CTH TpyZla M YBEJIMYEHHUIO BBIIYyCKa NpoaykKuuHu. Hapsay ¢ 3TUM KOHBEHEphl SBISAIOTCA
OCHOBHBIMU CpE€JICTBAMHM KOMIUJIEKCHOM MeXaHM3allMM M aBTOMATHU3allMM TMOTPY304YHO-
pa3rpy30uYHbIX U CKJIaJCKUX paboT.

Ha npeanpuatusax KOHBEHEpH! UCIIOJIB3YIOTCS B KAYECTBE:!

 BBICOKOIIPOM3BOJUTENBHBIX TPAHCIIOPTHBIX MAlllMH, EPEAAIOIINX TPY3bl
U3 OJIHOTO MECTa B JIPyroe Ha y4acTKaX BHYTPU3aBOJCKOTO U BHEITHETO TPAHCIIOPTA;



e TPAHCIIOPTHBIX arperaToB, MOLIHBIX IEPErPY30YHBIX YCTPONCTB, IOTPY30UHO-
pa3rpy304HbIX MaIIMH; MAalIUH JUIs IEPEMEIIEHUS TPYy30B — COIIACHO TEXHOJIOTMYECKOMY IIPO-
11eccy MOTOYHOTO MMPOU3BOACTBA OT OJHOIO pabovYero MecTa K APyroMy, oT OJJHOW TEXHOJIOIHYe-
CKOM orepanuu K Apyroi, peryaupysi TeMI MPOU3BOCTBA U COBMEILAs, UHOTAA, (YHKIIMN HAKO-
nuTesnel (MOABMKHBIX CKIIA/I0B) U pacIpeAeIuTeNei rpy30B — U3A€IMMA 10 OTAEIbHBIM
TEXHOJOTMYECKUM JIMHUSIM;

e MAIIMH U NIEPEAATOYHBIX YCTPONUCTB B TEXHOJIOTHYECKUX aBTOMATUYECKUX
JMHUSAX U3TOTOBJICHUS U 00paOOTKU AeTanel U y3J10B U3ICTHA.

Jlns peuieHus 3afay, NMOCTABIEHHBIX IEpej TPAHCHOPTEPaMU HEOOXOAMMO MOMHUTh, YTO
NPEICTaBISIOT CO00 MEXaHWYECKHE XapaKTEPUCTHKH pabodnx OpraHoB, B YaCTHOCTH KOHBEie-
pOB.

Tax Ha puc.2.2 MOKa3aHbl MEXaHUYECKUE XAPAKTEPUCTHKN HEKOTOPHIX pabO4YMX MAIIHH.
A XapakTepucTuka 1 cOOTBETCTBYET MalllnHaMm ¢ pabouuM op-
© _— TaHOM PE3aHMs; €CIIM TOJIMHA CHUMAaeMOIro Pe3LioM CJos
4 IIOCTOSIHHA, TO MOMEHT CONPOTUBIICHUS TAaKOW MaIlIUHBI HE
3aBUCHUT OT CKOPOCTH. XapaKTepUCTHUKA 2 OTBEYAET YCIOBU-
M pabOThl MaIIKH, I'/l€ MOMEHT CONPOTUBIICHUS ONpeaes-
eTcsl, TJIaBHBIM 00pa3oM, CHUJIaMH TpeHUs (TpPaHCIOPTEPSI,
KOHBeieps! U Jp. MamuHbl). B 3TOM ciiyyae MOMEHT conpo-
TUBJICHUS TaKXE HE 3aBHCHUT OT CKOPOCTU MEXaHHU3Ma, OJI-
HAaKO, IIPU IyCKE MEeXaHHW3Ma MOMEHT, CO3/IaBaeMblii cuia-
MU TpEHMs] TOKOS, MOMET CYLIECTBEHHO IPEBBIIIATh
MOMEHT CUJI TPEHHUS IIPU IBUKCHHH.

XapakTepucTuka 3 OTHOCUTCS K IpY30HOJBbEMHBIM Me-
XaHU3MaM, TJIe MOMEHT COIPOTUBIICHUS IBUKEHUIO CO3/1aeTCs,
TJIaBHBIM 00pa3oM, CHIIOH TSKECTH.

Jis Typ6boMexaHM3MOB (LIEHTPOOEKHBIX U OCEBBIX HACOCOB, BEHTUJISTOPOB U KOMIIPECCO-
POB) MOMEHT Ha Bally ME€XaHM3Ma CYIIECTBEHHO 3aBUCUT OT CKOPOCTH — XapaKTEepHUCTUKa 4.

PexxuMbl paOOThI JIGHTOYHBIX KOHBEHEPHBIX YCTAaHOBOK OOYCIIOBIIEHBI 3a7ayeil TeXHOJIOTHU-
YEeCKOT'0 MPOLEcca, KOTOPYIO OHM BBIMIOJHSIOT U UX MPHOIMKEHHO MOKHO Pa3/IeIuTh HA TPH BU-

na:

! , N Mey,

Puc. 2.2. Mexanudeckue
XapaKTePUCTUKH

— HEpETYJIUPYEMBbIi puBol (HE TpeOyeT 0co0O0T0 KOHTPOJIS 3a epeMEIIaeMbIM IPY30M U B
OCHOBHOM HE aBTOMAaTH3UPOBaH);

— peryiupyeMsblii npuBoj] (HEOOXOAUM /ISl IEpEMEILIEHUsI MaTepUaJIOB, TOTOKA MaTEPHUAJIOB
C COOJIIOZICHHUEM OIPEeNICHHBIX TEXHOJOTHUYECKUX MTapaMeTpOB TaKUX, KAK COCTOSIHME MaTepHala,
BpEMsi, MECTO, CKOPOCTb U T.[I., BCET/1a aBTOMaTU3UPOBaH);

— peryaupyeMblil BBICOKOTOUHBIM NMpHBOJA (HEOOXOAMM, KOI/la BO3HHUKAET HEOOXOAMMOCTh
IIEPEMEIICHUST MaTepHalla Ha YETKO OIPEICIICHHBIE PACCTOSHMS, C BBICOKOTOYHOW OCTaHOBKOM,
BCEr/la aBTOMATU3UPOBAH).

Hwuxe npusenena tabmuua 1.1. xapakTtepusyromiasi Tpy THIa HpHUBOJa KOHBEHEpOB (i
prUMepa AaHbl XapaKTEPUCTHKH JBUTaTes el MOIIHOCTBIO 5,5 KBT).

Ta6auna 1.1
XapaKTepuCTHKH ABUTaTEIeH
ACHHXpOHHBIH 1BUTa- | ACHUHXPOHHBIN JIBUTa- .
9 N CHHXpOHHBIN
TEJTb TUTAIONINICS OT | TENb YIPaBISIEMBIN OT
XapaKkTepuCTUKA . . JBUTATEITh
cetu (pazoMkHyThI | ITY (3aMKHYTBII KOH- (cepBonpnBo)
KOHTYD ) typ U/f) PBOTIPHBOA
1 2 3 4
Jlnanas3oH peryaupoBaHusI HET 100:1 300(10000) : 1
ITyckoBOt MOMEHT 2,4My 1,3My 3 Mo
MaxcimaneHoe Bpems pas- 0,23 cek 0,45 cex 0,2 cex
roHa
MaxkcumabHOE YCKOpEeHUe 6,7 M/cex? 3,5 M/cex? 7,45 m/cex?




‘ ITonHbI TOPMO3HOM ITYTh 150 mm 300 mm 125 mm
1 2 3 4
Teopernueckast TO4HOCTH 18 MM 0.4 My 0,05 MM
OCTaHOBKH
IIpakTHueckast TOUHOCTh 25 Mnt 3 MM 0.5 Mm
OCTaHOBKH
ITeperpyzka M/My 120 300 u 6o1ee 300
tpasr(%0) IpU 3aMKHYTOM KOH-
Type yrpaBieHus (CHHXPOH- 450...500 300...400 100
Heiid 100%)
[TpunyautensHOE OXJIAXKIe-
HUE JUI IIUPOKOT0 IMana3o- na na HET
Ha PeryJIHpOBaHUS
OO6cnyxuBanue (IBUTATEINSI) HeOOJIbIII0e HEeOOJIbIII0e HeOOJIbIII0e
PemoHT (nBUTaTEINN) JIETKUI JIETKUI CJIOKHBIN
VYnpasnenue 601b1II10H XOpO1IO XOpO1IO CJIOXKHO M3-3a
BHEIITHEN Maccou MaJIoro Jys
4-X KBaJPAHTHBIA PEKUM C TOPMO3HBIM TIPEPBI- | C TOPMO3HBIM MTPEPHI- C BO3BPAaTOM
BaTeeM/ TOPMO3HBIM | BarelieM/ TOPMO3HBIM | SHEPrUU B CETh
pE3UCTOPOM pE3UCTOPOM WJIA TOPMO3-
HBIM IIpEphIBa-
Te-
JIEM/TOPMO3HBI
M PE3UCTOPOM

PaccmoTpuM paboTy rOpH30HTAIEHOTO JIEHTOYHOTO KOHBEHEepa.
[Ipn nBUXEHUU TOPU3OHTAIBHOIO KOHBEWEpa €ro MpuBOJ JOJHKEH MPEO0J0IeBaTh CTaTuye-
CKYIO Harpysky F., 0OyCIIOBIEHHYIO CHJIaMH TPEHUS B IMOALIMIIHUKAX BPAIIAOIINXCS 3JIEMEHTOB,

B MECTaX KOHTaKTa POJIMKOB U TSATOBOI'O OpraHa MU B CAaMOM TATOBOM OpraHe IpH ero W3rubaHuu.
OTH HArpy3KU ONPENCISIIOT HEOOXOAMMYIO MOIITHOCTb JIBUTATENsI KOHBEHEPHBIX YCTAaHOBOK, pabo-
TAOIIKX ¢ MaJIbIM KOJIUYECTBOM IIYCKOB U OCTAHOBOK:

F -V
P=x ——1I, (1.1)
Uy

riae k, — Kod(QQHUINEHT 3amaca, y4YuThIBAIOIIUI IIOrPENIHOCTH PAacyéTa CHJI CONPOTHUBIICHHUS; Vp -

pabouas ckopocTh TAroBoro opraua; 77, — KIIJI penykropa nprBojia KOHBEHEPHON YCTAHOBKH.

HpI/I IMYCKE€ U TOPMOKCHHUHN BO3HUKACT NONOJHHUTCIbHAA JUHAMHUYCCKAA COCTABJIAOLIAA T~
TOBOT'O YCHUIIHUSA, 3aBUCAIIAA OT MaCChl m ABUIKYHIUXCA JacTel u YCKOPCHUA d KOHBeﬁepaI
F,=m-a, (1.2)
£ 2
Joelo +J,

rae m=m, + % p2
R5

M, — DOCTYMNATEJIbHO ABUKYIINECA MAcCChl DJIEMEHTOB KOHBeﬁepHOﬁ YCTaAHOBKH;

J,, — MOMEHT MHEPIIMH POTOPA JBUTATEIIS;

I, — mepeaaTouHOe OTHOLICHHE PEAYKTOpa MPUBO/IA KOHBCHEPHOU YCTAHOBKH,

J; — MOMEHT UHEPLIMH NIPUBOIHOrO OapabaHa;

R, — paauyc npuBoaHoro 6apadaHa.

ITonnoe Tsarosoe ycunue F =F, + F, onpezaenseT HeOOXOIUMYIO NEPErPY30UHYIO CIIOCO0-
HOCTh NMPUBO/Ia KOHBEHEPHOW yCTaHOBKH. MakcuManbHas eperpy3o4Has ClocoOOHOCTh IPUBO/IA:



M, F
izM = (1.3)

HOM

[Tpu ananuze ycinoBuil paboOThl KOHBeliepa HEOOXOIUMO YYUTHIBATh, YTO OH IPENICTABIISCT
co00i 3IEKTPOMEXaHUYECKYIO CUCTEMY C YIPYTHM TATOBBIM OPraHOM M paclpeAesEHHBIMU IO
€ro JUIMHE MmapaMeTpamMH: MaccaMi MepeMeIaeMoro Tpy3a U TSArOBOI'O OpraHa, YCHIUSMH COIPO-
TUBJICHUS ABUKCHUIO. ITO MPUBOAUT K BOZHUKHOBEHUIO KOJIEOATEIbHBIX IIPOIECCOB B BETBAX TH-
TOBOTO OpraHa M M3MEHECHHIO MX HATSKCHHM, YTO MOXKET TaKXKe SIBUTHCS MPUUYUHOU HAPYIICHUS
YCIIOBUSI OTCYTCTBUS MPOCKaNb3bIBaHus. [Ipu 3TOM B pe3yibTaTe CKOJIBKEHUS JIEHTHI 1O MPUBOJI-
HOMY OapabaHy MPOUCXOIUT YCHIJICHHBIM M3HOC TATOBOTO OpraHa, KOTOPBIM y JICHTOYHBIX KOH-
BeliepoB OOJIBIION MOIIIHOCTHU SIBIISIETCS TOPOTOCTOSIIIUM 3JIEMEHTOM.

[IpuMeHeHne peeHO-KOHTAKTOPHBIX CXEM M YCTPOMCTB IIJIABHOI'O ITYCKa PEIIAIOT BOIIPO-
cpl obOecrieyeHusl MyCKOBBIX MPOIECCOB KOHBEHEPHBIX YCTAaHOBOK. J[Jisi peanu3anuu OCTalbHbBIX
TpeOOBaHUI K KOHBEHEPHBIM YCTAaHOBKAM, TAKMX KaK, PEryJIHpPOBAaHUE CKOPOCTU JICHTHI B ()YHK-
[[UU TPY30II0TOKA HJIM OTPAaHUYEHUS JUHAMUYECKUX HArpy3oK, TpeOyeTcs MpuMeHEHUE Peryiupy-
€MOr0 3JIEKTPOINPHUBOAA. B COBpEMEHHBIX YCIOBUSX HAaWOOJBIIUMH TEPCIEKTUBAMHU O0JIaJar0T
YaCTOTHO-PEryJINpPYyEMbIe IEKTPOIPUBOBI C ACHHXPOHHBIMU M CHHXPOHHBIMU JBUraTesnsMu. Ha
puc. 1.3 mpeacraBineHa TUIIOBAsA CXeMa HU3KOBOJIBTHOTO ACHHXPOHHOT'O YaCTOTHO-PETYIUPYEMOTO
3JICKTPOTIPHUBOJIa C aBTOHOMHBIM WHBEpTOpOM HamnpsbkeHus Ha 6a3e |GBT tpanzuctopos. [Ipeood-
pa3oBaTeM YaCTOTHI MOCTPOCHBI HA OCHOBE TOIYIPOBOJHIUKOBON CHIIOBOW 3JEKTPOHUKU: HHTEI-
nexTyanbHble cuinoBble Moayiu (IGBT-monyne), mpeacraBnsiomme co0oil KOHCTPYKTUBHOE
€MHCTBO CHJIOBBIX KJIFOYCH W JPABEPOB YIPABJICHHS WMH; BCTPOCHHBIC JIEMEHTHI 3al[UTHI H
uHTepdeiica ¢ MUKPOKOHTPOJIEPHON CUCTEMOM yIPaBICHHUS.
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Puc.1.3. Tunosas cxeMa HU3KOBOJIBTHOTO ACHHXPOHHOTO YaCTOTHO-PETYJIUPYEMOI0 3JIEKTPONPH-
BOJIa C aBTOHOMHBIM HHBEPTOPOM HaIIpSKEHUS
MUKpOKOHTpOJUIEpHAs CUCTEMa OCYIIECTBIAET QYHKIIMHN YIPABICHUS, 3alIUTHl U KOHTPOJIS.
Cucrema yrpaBlieHUs peau3yeT CIeAYIONINe OCHOBHBIE (DYHKIIUU:
e  MpsMoe HU(POBOE YIPaBICHUE BCEMH NIEMEHTaMU IpeoOpa3oBaTes, BKIOUas
yIpaBieHNE CUIOBBIMU KIIIOYaMH B PEXKUME HIUPOTHO-UMITYIbCHOM Moayssiiuu (LLHUM);
e (opmupyeT MOsENb JBUTATENS;

\ g




®  [IPOrpaMMHOE YIpPaBJIEHUE CKOPOCTHIO (YACTOTOM) MIIH 3a/laHUEM TEXHOJIOTUYECKOM
NepeMEeHHOH B (PyHKIIMHM BpeMEHH (YacOBbIE, CYTOUYHBIEC, HEACTbHBIC LIUKIIBI);

e  ympaBJeHHE BXOJHBIM TUPUCTOPHBIM IIPeoOpazoBaTeseM Uis MIaBHOTO 3apsaa KOH-
neHncatopHoi 6atapeeit CO B 3BeHE MOCTOSTHHOTO TOKA;

®  yIOpaBJCHHUE IENbI0 MPUEMa SHEPTHH TOPMOKEHHS 115 € paccessHus Ha 6alIaCTHOM
pesucrope RB;

®  KOCBEHHOE ONpe/esIeHHe PsiJia JOMOIHUTENBHBIX TAPAMETPOB C MOMOIIBIO I POBHIX
HaOo1aTeNel: MOTPedIIIeMO MOIIIHOCTH, pacXoa IEKTPOIHEPTHH, TEXHOJIOTHUECKUX MpoIiec-
COB (pacxo/1 BOJIbI, BO3AYyXa U JIp.);

e  BBOJ JIFOOOr0 YKCIIA JOMOJIHUTEIBHBIX TAPAMETPOB TEXHOJIOTUYECKOTO MpoIiecca ¢ HH-
TEJUIEKTyaJIbHbIX JaTUMKOB, B TOM YHCJIE C YAAJIIEHHBIX JAaTYUKOB JABJICHUS U TEMIIEPATyphlL.

MukponporneccopHas CUCTEMa 3allluThl U KOHTPOJIS PEATU3YET CIEIYIOLIME OCHOBHBIE
byHKIMY:

® YIIPaBJIAET BCTPOSHHOM 3alIUTON OT KOPOTKUX 3aMBIKAaHUI U IIPOIIAIaHUs HAIIPSYKEHUS
IIUTaHUs IpaiBEpOB;

® KOHTPOJIUPYET TOKH YTEUKH U MEPEHANPSKEHHS B 3B€HE MIOCTOSIHHOTO TOKA,

® KOHTPOJIUPYET IIEPErPEB AaBTOHOMHOI'O UHBEPTOPA U ABUTATEIS;

e YIIpaBJISICT 3aIIUTON OT OOpBIBA U Iepekoca (das;

® YIIPaBJIIET MAKCUMAJIbHO-TOKOBOM M BPEMSITOKOBOW 3aIMTON.

Onucanue 1a00pamopHoll yCmano8Ku

Puc.1.4. IIpeoOpazoBarens 4aCTOTHI Puc.1.5. JIeHTO4HBIN TpaHCHIOPTED
OMRON

Ha pwuc.1.4. mokazan gactoTHbsIil npeoOpazoBarens Gpupmsr OMRON. On cocrout u3 mud-
pPOBOTO MyJbTa YIpPaBICHUS, B CXEME yIpaBlIeHUs NpUCYTCTBYIOT Bxoaa (Al, A2, V, AC), BbIxo-
1l (AM, FM), tym6niep ynpasienus (S1, S2, S3, S4, S5, S6, S7, S8), kuomku SB1,SB2, SBO
(myck/Bnepen/nazan), peaucrtopa R3 u curnanbneix namn MA/MC, M1/M2, M3/M4, M5/M6. Ha
puc.1.5 mokazaH JIGHTOYHBIH TpaHCTOPTEP, KOTOPBIA COCTOUT M3 DIIEKTPOJIBUTATENS, 3y0dYaTo-
pEeMEeHHOM LIEeNHOI nepenayuu, JaTyuKa MOoJI0XKEeHUs, IPUBOJHOrO 6apabaHa, pelyKTopa.

Konmponvuvie 6onpocoi
1. Kakyro cucteMy uaiie BCEro MPUMEHSIOT JUIS PETYIHPYEMbIX IEKTPONPHBOIOB JIEHTOYHOTO
TpaHcnoprepa?
2. OmpenenuThb CTPYKTYpY MOTEPh B 3JEKTPONPUBOAX C PA3THIHBIMU dJIEKTPOABUTATEISMH.
3. CkoJyIbKO peXxUMOB paboThl MMEET YacTOTHBIHN npeodpazoBaresb OMRON?
4. B 4eM cOCTOUT OCHOBHAs I1eJIb KHHEMAaTHYECKOTo pacueTa?
5. Urto Takoe peryImpoBOYHAs XapaKTePUCTHUKA DJICKTPOIPUBOAa?
6. 3anucarh aHATMTUYECKOE BBIPAKEHHE JJIs pacuéra K.I1.J[. SJIEKTPOIIPUBO/A.



IIpakTHyeckas padora 2
HcenenoBaHue 3JIEKTPOMEXaHUYECKUX CBOVICTB JIEKTPOIIPUBOAA U CTPYKTYPBI
MOTEPH IO CUCTEME YCTPOMCTBO IJIABHOTO MMYCKA — ACUHXPOHHBIN IBUTATENb.

Llenv pabomul: V3ydeHue SHEPreTUYECKHX OCOOCHHOCTEH YCTPOMCTB IUIABHOTO IyCKa
ACMHXPOHHBIX AJIEKTPOABUTaTENIECH.

Ocnognvie meopemuyecKue c8e0eHuUsi U COOMHOULEHUS]

ACHHXPOHHBIE AJIEKTPUYECKUE JIBUTATEIH SBIIIOTCS HanOoJiee 4acTo MPUMEHSIEMBbIMU YCTPOMi-
CTBaMH JUIs IIPUBOA MPOMBIIUICHHBIX M OBITOBBIX MAIIMH U MEXaHU3MOB. DTO 00YCIIOBJIEHO UX OT-
HOCHUTEIBHO HU3KOM CTOMMOCTBIO, OTHOCUTENBbHO BbIcOKUM KI1/I, mpocToToit KOHCTpYKIMH U, CIeI0-
BaTEJIbHO, UX HAIEKHOCTBHIO.

OcHoBHbIE TPOOJIEMbI, BOSHUKAIOIINE TPU IKCIUTyaTallul TaKUX JIBUTATEJIel, CBOIATCS K He-
BO3MO>KHOCTH COTIJIACOBAHUS CO3aBa€MOI0 MMH MOMEHTa C MOMEHTOM Harpy3KH, Kak BO BpeMsl I1yc-
Ka, TaK U BO BpeMsi pabOThl, a TaK’Ke BBHICOKHIA ITyCKOBOM TOK.

Bo Bpemst mycka KpyTsimii MOMEHT 00br4HO Jocturaer 150-200% oT HOMHHAIBHOTO 3Haue-
HUsA. OH yCKOpSIeT Harpy3Ky 0 JOCTH)KEHMS IIOJIHOM CKOPOCTH BpPAILlEHUs 3a 10U CEKYH/[Ibl, YTO MO-
JKET MIPUBECTU K BBIXO/Y U3 CTPOsi KWHEMAaTHUECKOM 1enu npuBoja. B To e camoe BpeMs IIyCKOBOM
TOK MOKET ObITh B 8-10 pa3 Oombllie HOMHHAIBHOTO, TOPOXKIAst MPOOIEMBI CO CTAOMIBHOCTBIO MTUTA-
HUS ¥ TIOBBIIIIEHHBIM H3HOCOM SJIEKTPHUYECKOM YaCTH 000PYI0BaHHMSI.

Koraa nsurarens pabotaer ¢ noHmwxkeHHON Harpy3koii, ero KIIJ[ magaer BcnencTBue Toro, 4ro
CO3/1aBa€Mblii MArHUTHBIN [MOTOK CJIMILIKOM BEJIMK IO OTHOILLIEHUIO K MArHUTHOMY IIOTOKY, 10CTaTO4-
HOMY JJIs CO3/IaHMS BPAIIAIOLIero MOMEHTa, HEOOXOAMMOTO JIJIsl IPEOI0JICHUSI MOMEHTA Harpy3KH.

Tunmuneiil Tpex(a3Hblii aCHHXPOHHBIA 3JIEKTPOIBUTATENb, pa00TAOIHIA C TIOJHOW HAarpy3-
KoM, oOmamaeT otHocutelbHO BeicokuM KIIJI, nocturaromum 80-96%. OnHako, KaK MOKa3aHO HA
puc. 2.1, KIIJI nBuratens pe3ko mamaer, ecinu Harpy3ka cHmwkaercda. [lamenue KIIJ ocobenno
OLIyTUMO, KOI'Jla Harpy3ka CHIDKaeTcs 10 3HadeHud meHee 50% oT HoMuHalbHOU. B nelicTBu-
TEJIBHOCTHU 3JIEKTPOJBUTATENN TOBOJIBHO PEIKO PadOTAIOT Ha MOJHYI0 MOIMIHOCTG. [lomaBistomiee
OOJBIIMHCTBO ABUTaTeNeH paboTal0T ¢ HArPYy3KOii, 3HAUUTEIBHO HUXKE HOMUHAIBHOU BCIEACTBHE
TOTO, YTO TPU MPOCKTUPOBAHUH AJIEKTPOIPHUBO/IA OHU OBLIM BHIOPAHBI C TaK HA3bIBAEMBIM «KOH-
CTPYKTHBHBIM 3aIlacOM», a TaK K€ M3-3a €CTECTBEHHBIX KOJIEOAHUN Harpy3ku B YCIOBHSX KOH-
KpPETHOT'O TEXHOJIOTMYECKOro Impolecca.

100% CkopocTb
BpaLlyeHus n
HanpsxeHue
NOCTOAHHbI

Kng

0
50% 100%
Harpyaka

Puc. 2.1. KIIJl acuHXpOHHOTO JBHUTaTEIIsI

B Tex cimydasx, Korjga ecTh BO3MOXKHOCTh MEHSTh CKOPOCTh BpAIlleHUs JIBUTATEIN, MpodIie-
Ma MOKET OBITh pellieHa MOCPEICTBOM YaCTOTHBIX MpeolOpa3oBaresnieii, 00eCeunBaoIUX TaKyo
CKOpOCTh BpAIlICHUs JIBUTATEINs, KOTOpass HEOOXOJMMa M JOCTATOYHA JIJIsl BBIMOJIHEHUS! paboThI B
KaX/Iblii KOHKPETHBIN MOMEHT BPEMEHH.

B Tex ciyuasx, Korja HET BO3MOKHOCTH MJIM HEOOXOAMMOCTH U3MEHATh CKOPOCTh Bpallle-
HUsl JBUTaTens, obopynoBaHue DHepmkuCelBep MO3BOJSET SKOHOMHTH 3JIEKTPOIHEPTHUIO, TO-
TpeOIseMyto IBUTATENIIMU PU X paboTe Ha MOHMKEHHBIX Harpy3Kax.



YceTpolicTBa IIABHOTO IYCKa 0 OKOHYAHUU IIPOrPaMMBl PasrOHA COXPAHSIOT IOJIHYIO
3IIEKTPOIPOBOTHOCTH, BCIICACTBUE YETO JIBUTATENb BEAET ceOs TaK ke, Kak eciu Obl OH ObUI MOj-
KJIFOYEH Ha NPAMYIO K IHUTAIOLIEH CeTH, MO0 IIYHTUPYIOTCS KOHTAaKTOpaMH, KOMMYTHPYIOLIUMU
AIIEKTPOABHUraTeNlb HANPSAMYIO K MUTAIOMIEH CeTH A M30eKaHUS MOTEpb JIEKTPOIHEPTrUU Ha
BHYTPEHHEM CONPOTUBIICHUH IOJIYIPOBOAHUKOBBIX IEPEXON0OB OTKPBITBIX THPUCTOPOB. OnHaKo
IIPY TIOHMKEHHBIX HArpy3Kax M IOJHOHM M0Jaye HANPSKEHHUs ACUHXPOHHBIC AJIEKTPOJBHUIATEIN
BCErJa MOJIy4atoT U30bITOUHBIA TOK HaMarHUYMBaHU, PACXOAYIOIIUICS, B TOM YHCIEe Ha Iepe-
MarHM4MBaHUE CO3JAHHOTO MM JK€ B MPEIBIAYIIMA MOMEHT BPEMEHH M30bITOYHOTO MAarHUTHOTO
noyist. ITyreM HenmpepbIBHOTO KOHTPOJIS HATPY3KU M U3MEHEHUS HAIPSDKEHUS HAa KOHTAKTaX J(BUTa-
TEJIA 110 OTPENEICHHOMY AIrOpUTMY, DHEepKUCeliBep SKOHOMUT YacTh SHEPTUU BO30YKIECHUS U
CHIDKAeT NoTepu (MpONOPLUOHANBHBIE KBAaJpaTy TOKA, KOTOPBIM CHHKAeTCA IPU MOHMKEHUU
HAINpPSDKEHUs ), a TAKXKE yIydlnaeT Ko3(QQHUIUEHT MOIIHOCTH B T€X CIIydasiX, KOT/ia SJIEKTPOJIBHUTa-
TeJIb UCTIONIb3YEeTCsI HeAPPEKTUBHO C TOHUKEHHOM Harpy3Kou.

B dem ¢usuueckuii cmMbIc TOJOOHBIX MaHUMYJIAIHMI? MOMEHT, CO3/1aBaeMBbIii IBUTATEIIEM,
3aBUCUT KaK OT IPUJIOKEHHOTO HAIPSXKEHMs], TaK M OT CKOJIbKEHUS (110Ka3aTellb «3ara3/bIBaHus»
BpallleHUsI POTOPa OTHOCUTENIBHO MOJs cTaTopa). YeM MEHbUIMII MOMEHT Harpy3Ku IPHIIOKEH K
pOTOpY, T€M OO0JIbILIE POTOP «IOTOHSET» IOJE CTaTOpa (CKOJIbKEHUE YMEHBLIAETCS), TEM Jlalblie
JIBUTATEIb IEPEXOAUT B MEHEE IKOHOMHYHBIN pexuM. Eciii cOOTBETCTBYIONIMM 00pa3oM CHU3UTh
HaIpsDKEHUE IUTAHMS, [101aBa€MOE Ha JIBUTATENb, CKOJBXEHUE BEPHETCS] K HOMUHAJIbHOMY 3Ha-
yeHuto. Puc. 2.2 mimocTpupyeT onucaHHbIN MPOLECC HAa IPUMEPE MEXAHUUYECKUX XapaKTEPUCTUK
JIBUTATEIIS IPU pa3IMYHbIX 3HAYCHUAX HANpPsDKEHUs, IPUIIOKEHHOro K oOMoTKaMm. Ilpu 3ToM cHu-
35TCSl TOK, IPOTEKAIOLIMI Yepe3 OOMOTKM JBUTATeNsl, U MOTpedisiemMas MOIHOCTb, MPOIOPIHO-
HaJIbHAsl IPOU3BEACHUIO HAIIPSHKEHUS U TOKa, notepu yMmenbmarcs, KIIJ[ aurarens Bo3pacTer.
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Puc. 2.2. MexaHnnueckre XapakKTepUCTUKH JIBUTATENs IPU Pa3IMUHBIX HAMPSKEHUSIX
MIATaHUsA

Kakum oOpazom OuepmxuCeliBep cHuxkaeT HampspkeHue? OHepmkuCeiliBep HCHONb3yeT
TPaZMLIMOHHYIO JJIsl YCTPONCTB IJIABHOTO MycKa CXEMY BCTPEYHO-NApaJUIeNIbHO BKJIFOUEHHBIX TH-
puctopoB (puc. 2.3). Tupuctop — 3MEKTPOHHBIN MPUOOP, TPEACTABISIOMUNA COOON yIpaBIsieMblit
muosl. OH OTKpBIBAaeTCS MpHU IMOJaye YIPaBISIIOIIET0 MMIIYJbCa U 3aKpbIBAETCS MpPU IEepexoje
IPOXOJAILIETO Yepe3 Hero Toka yepe3 Hojib. OTKphIBasg TUPHUCTOP ¢ OONbLICH MM MEHbIIEH 3a-
JIEP’KKOM 110 BPEMEHH, BO3MOKHO «BBIPE3aTh» COOTBETCTBYIOILIYIO YaCTh CUHYCOM/IbI TUTAIOIIETO
HanpspkeHus (puc. 2.4). Takum oOpa3oM, cpeaHee HaNpsHKEHHE Ha BBIXOZIE YCTPOUCTBa OyneT Me-
HATHCS MTPOMOPLIMOHAIEHO U3MEHEHUIO BPEMEHH 3aJ€pKKU OTKPBITUS TUpUcTopa. [lockonbky mo-
JOOHBIN MPUHIUI PEryJIMPOBAHUS HANpPSOKEHUs MPEANoaraeT yTo B Te HHTEPBaJbl BpEMEHHU, KO-
I71a TUPUCTOPBI OCTAIOTCS 3aKPBITHIMH, TOK 4Yepe3 OOMOTKHM JBUTATelsi HE MpOTeKaeT, ordopa
MOIIIHOCTH U3 MUTAIOUIEW CETU B ’TM MOMEHTBI HE MPOMCXOANUT. POTOp ABUTaTess B 3TH MHTEpBa-
JIbl BpEMEHH BpallaeTcs 10 HHEPLUH.
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Puc. 2.3. BerpeuHo-napanienbHO BKIIOUEHHBIE TUPUCTOPHI
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Puc. 2.4. HanpspkeHre Ha BbIX0JI€ BCTPEUHO-IAPAJIEIbHOTUPUCTOPHON Maphbl

Kakxum 00pa3om ocylecTBiIseTCsl onpeaeaeHue TpedyeMoro MOMEHTa OTKPBITUSI TUPUCTO-
poB? OOMOTKM ABMraTeisl MPeJICTaBIAIOT COO0M aKTUBHO-WHAYKTHUBHYIO Harpy3ky. AKTHUBHas
4acTh CONPOTHUBIIEHUS 3aBHCHUT TOJIbKO OT TeMIEepaTypbl 0OMOTKU. PeakTuBHOE (MHIYKTUBHOE)
COIPOTHBIICHUE 3aBUCUT OT MOMEHTA Harpy3Kd, IPHUIOKEHHOIO K poTopy asurarens. Ero Benu-
YiHA TeM OO0JIblle, YeM MEHBIINH MOMEHT Harpy3KH NMpUJIOXKeH. BelndynHa peakTHBHOTO COIPO-
TUBJICHUS BIMAET Ha (Da30BbIN CABUT MEXY HaNpsHKEHUEM M TOKOM B 1enu (puc. 2.5). Takum o0-
pa3zoMm, u3Mepsis (a3oBbId CIBHUI, BO3MOXHO OJHO3HAYHO CYIUTh O BEJIMYMHE HArpy3Ku I10
OTHOLICHHUIO K HOMUHAIbHOW. CHMKEHHE HANPSYKEHUSI COOTBETCTBEHHO YMEHBILIEHUIO BEIMUNHBI
Harpy3Kku MPUBOJUT K YMEHBIICHUIO MHAYKTUBHOM YacTW CONpOTHBIEHUs. BcenenctBue artoro,
IOMUMO yX€ YIOMSHYTOTO CHI)KEHHsSI MOTPeOJIeHUs aKTHBHOM MOIIHOCTH MNpPU TMOHMKEHUH
HaANpPSDKEHUs, CHIDKEHNE aKTUBHOM YacTH TOKa YMEHbBIIIAET MTOTEPH, PaBHbIE TPOU3BEIECHUIO KBAJ-
para Toka Ha aKTMBHOE COIPOTHBIIEHHE 0OMOTOK. [10CKOIBKY peakTUBHBIN TOK, KAK U aKTUBHBIH,
rpeeT NMPOBOJHUKH, €T0 CHUKEHHE TaK K€ MPUBOAUT K YMEHBIIEHUIO aKTUBHOT'O COIPOTUBIICHUS
00OMOTOK JBUTATElIs, YTO 00ECHEUNBAET JONOJHUTEIbHYIO SKOHOMHUIO SHEPTHH, BbIIEISABILEHCS B
Buje Teruia. Kpome Toro, ymeHbllleHHE peakTUBHOM 4acTH COMPOTHUBIICHUS CHUKAET OTPULIATENb-
HOE BJIMSHHE PEAKTUBHOW HAarpy3kM Ha MUTAIOUIYIO CeTh, yMEHbIas (a30BbIH CIBUT MEXIY TO-
KOM U HalpsKEHHEM, a TaK K€ NOTPeOIIeMYyI0 pEaKTUBHYIO MOIIIHOCTb.

€ -~

Puc. 2.5. ®a30Bblil CABUT MEKY HAPSHKEHHUEM M TOKOM



[Tpumenenue YIIII sBasieTcs SKOHOMHUYHBIM PEMIEHUEM, MO3BOJSIONIUM YMEHBIIUTh CTOU-
MOCTh JKCIUTyaTallid MEXaHU3MOB IyT€M CHI)KCHHUS MEXAHWYECKUX BO3JCUCTBUHN U YIydILIEHUS
9KCIITyaTallMOHHON FOTOBHOCTH O00OPYJOBAaHMSI, a TAKXKE YMEHBIIUTh BIUSHUE MTycKa JABUTaTeseH
Ha DJIEKTPUYECKYIO CETh 3a CUET OrpaHUYCHUS] OPOCKOB TOKA U MPOBATIOB HATIPSKEHUS B CETH.

braronaps cBoeil yHMBEpCAJIbHOCTH YCTPOMCTBA IJIABHOI'O ITYCKa ACHHXPOHHBIX JIBUTATENEH
HOJIYYWIN MIMPOKOE PACIPOCTPAHEHNE U IPUMEHSIOTCS IIOBCEMECTHO B CAMBIX Pa3HBIX MPOMBILI-
JeHHbIX cucteMax. B wacrotHoctu, YIIII ucnonb3yrores B TakoM 000pyI0BaHUH, KaK:

—JICHTOYHbIE KOHBEUEPHI,

—XO0JOJUIbHOE 000PYyI0BaHHUE;

—KOMIIPECCOPHBIE YCTAHOBKHU;

—CHUCTEMbI BEHTUJISILIUU;

—nudTOBOE 000PYIOBAHHUE;

—HACOCHBIE CTaHLIUU;

—IPOMBIIUICHHBIE CTAHKH.

Koumponvnwvie sonpocwi

1. KakoBbI IipesieibHbIE 3HAUEHUS MOMEHTA, TOKOB CTaTOpa U POTOpa, CKOPOCTH JIBUrATENs
1a00paTOPHON YCTAaHOBKHU?

2. Ouenuthb »HeprodHPeKTUBHOCTH NBUTATENS MPH MUTAHUU OT IpeodpazoBaTenss DHep-
mxuCeliBepES7.5Mmnonydaercs rmiaBHbIM?

3. Kakoii mapameTp ABHUratens MOAIEP>KUBAETCS MOCTOSHHBIM JAJisi 0O€CTeueHus: MITrKoro
mycka?

4. Kak u3MeHseTcs B IpoLecce MycKa HalpsHKEeHUE Ha CTaTope JABUrarens?

5. Kak usmensiercs B npoiiecce mycka TOK cTaTopa JABUraress?

6. Kak n3menstorcs B mpouecce mycka MOMEHT JABUTaTess?

7. Kak u3mensiercst B mpoiiecce mycka CKOpOCTh ABUTATEINS?

8. Kak cBs3aHbl MeX1y OO0 MOMEHT JIBUTATENS U HANPsDKEHHUE Ha cTatope?

9. Kak cBsi3aHbl Mex /1y cOO0 MOMEHT JIBUTATENsl U TOK cTaTopa?

10. Ykaxure ngocrounctsa cucreMsl YIIII — AJl mo cpaBHEHUIO € IPSAMBIM ITYCKOM.

KpuTtepun onleHKH NPAKTUYECKUX 3aHATHI

B 1 cemecTtpe oOyuaromuiics BHIOTHIET 2 TPAKTUYECKUE PAOOTHI.
Makcumansholii 6a11 36 npakmuueckue padomwvl cocmaensem 18, munu-
ManvHolil 6ann —12:
— npakmuueckas paooma 1 — max 9 éannos; min — 6 dannos;
— npaxkmuueckan paboma 2 — max 9 oannos; min — 6 dannos.
WTOroBBIM PEUTUHT IO MPAKTHYECKUM 3aHATHSAM MPOCTABISIETCSA KaK CpPEIHEE
apu(pMETHIECKOE MOTYyUYCHHBIX 0aJJIOB 3a BHIMOJIHEHUE 2 MTPAKTUYECKUX PaboT.



MunuctepcTBO HayKu U BhIcIiero oopasosanus Poccuiickoit denepanuu
HwuwxHexkaMCKUi XUMUKO-TEXHOJIOTHUECKUNA HHCTUTYT ((prinan)
(denepanbHOro TOCyJapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIBHOTO YUPEKICHHS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HallMOHAIBHBIA UCCIEN0BATENBCKUN TEXHOJOTUYECKUN YHUBEPCUTET

Daxynvmem: UHGOPMAYUOHHBIX MEXHONOUL
Kageopa: anexkmpomexnuxu u snepeoobecneyerus npeonpusmull

Harmpasnenue noarotoBku: 13.04.02 «31eKTpOIHEPreTHKA U HIICKTPOTEX HUKAY
(k0O U HaUMeHo8aHue)

HpO(bI/IJIL/HpOFpaMMaZ «/IHHOBAIIMOHHBIE TEXHOJOTHHM B 3JICKTPOXO3SMCTBE HEPTEXUMHYEC-
CKHX IIPESAIPUSITHINY (Haumenosanue)

Tembl KO/UIOKBHYMaA
AJIS OYHOI'O 1 OYHO-3a09YHOI'0 OTIleJIeHI/Iﬁ
IO AMCHUIIJINHE «MCTOI[BI 3H€DFOC6€D€)KCHI/I$I Ha He(bTeXI/IMI/I‘-IeCKI/IX
OPCAIIPUATUAX)

Tembl 1 pa3agena:

1. CTpykTypa OpraHU3alMOHHBIX aCIIEKTOB dHEProcOepeKeHHUS.
2. CTpyKTypa TEXHUYECKHUX aCIIEKTOB dYHEProcOEepeIKCHH.

3. CtpykTypa HHOOPMAIIMOHHBIX aCIIEKTOB YHEPTrocOepeKEHNUS.
4. Busipl sHEpProOaIaHCOB.

Temsl 2 pa3aena:

1. DxoHOMHYECKHE TPENNOCHUIKH (OPMHUPOBAaHUS TOTEHIMANIa dHEeprocoepe-
KEHUS.

2. DKOJIOTHUs ¥ SHEPTrocOepekeHue.

3. 3apyOekHbIe MTOKa3aTeIN SHEProcOepeKeHNU.

4. OCHOBHbBIE TEXHUYECKHUE MPEANOCHUIKH SHEProcOepEKEHUS.

Temsbl 3 pa3agena:

1. OcHOBHBIE HOPMATUBHBIE aKThl PeepaabHON 0a3bl SHEPrOCOEPEKEHNUS.
2. PernonanpHas HopMaTuBHAs 6a3a dHEProcOepeIKCHUS.

3. MyHununangpHasi HOpMaTuBHas 6a3a YHEProcOepeKEHUsI.

4. TIpou3BOICTBEHHO-TEXHUYECKasi HOpMaTHBHAs 0a3a sHeprocOepeKeHusI.

Tembl 4 pa3nena:

1. Texandecku 00OCHOBaHHBIC TTOTEPH.
2. I[TocTostHHAS COCTABIISIONIAS TTOTEPb.
3. CTpyKTypa MepeMEeHHBIX MOTEPh.

4. IToHATHSI KOMMEPYECKUX MOTEPh.

Tembl S pa3aena:
1. DHeprocOepexeHre B TEXHOJIOTMYECKUX IEKTPONPUBOIAX.



2. DHeprocOepeKeHHE B CUIIOBBIX TPaHCHOPMATOPOB.
3. DHeprocbepexeHne B CUCTEMAX UCKYCCTBEHHOTO OCBEIICHMS.
4. DHeprocOepeKeHrne U KOMITCHCAIHUS PEaKTHBHOW MOIITHOCTH.

Maxkcumanvhuotii 6ann 3a Koanokeuym cocmaensem 16, munumanvuotii 6ann

8. U3 nux:

Camocmoamenvhocms padomot Ha0 npoekmom — max 2 éanra, min 1
oanna,

AxmyanvHocmo u 3Hauumocmo memol — max 3 é6aana, min 1 6anna.
Ilonnoma packpeimus memot — max 2 é6anna, min 1 é6anna;
OpuzcunanbHocms pewteHus npoodemvt — max 3 oanna, Min 2 oanna;
Apmucmusm u evipazumenbHoCmb GbICMynienus — max 2 oanaa, min 1
oanna,

Hcnonvzosanue cpedcme Haziao0HOCHU, MEXHUUECKUX CPEOCME — MaAX 2
oanna, min 1 éanna;

Omeemut na eonpocwvl — max 2 6anna, Min 1 éanna.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynvmem: UHGOPMAYUOHHBIX MEXHONOUL
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusamuii

Harmpasnenue noarotoBku: 13.04.02 «31eKTpoIHEPreTHKA U JIIEKTPOTEX HUKAY
(k0O U HauUMeHoB8aHue)

HpO(bI/IJIL/HpOFpaMMaZ «/IHHOBAIIMOHHBIE TEXHOJOTHHM B 3JICKTPOXO3SMCTBE HEPTEXUMHYC-
CKHX IIPESAIPUSITHINY (Haumenosanue)
Cemectp 1

Bonpocsl k 3k3amMeny
JJISl OYHOT'0 U 0YHO-3204HOI'0 OT/IeJICHHUI
1o qucHuminHe «MeTobl 3HeprocoepekeHust Ha HehTeXUMUYECKUX
OPEIPUITHSIX

1. Tpu ypoBHS peanu3aluy SHEPTeTUYECKON MOJIUTUKHN PO.

2. OcHoBuble nonoxkenust ®3 Ne261 ot 23.11.09r.

3. CpaBHUTENbHBIN aHAIU3 BEJIMYUH SHEPro3arpaT Ha €IMHUILY BBITYCKaeMOM
MPOYKIIKU 3a pyOekom u PO.

4. OcHOBHBIE 1IeH dHepreTudeckoit ctparerun PO na nepuon go 2030 ona, -
BHYTPEHHHE U BHEIIIHUE BBHI3OBHI.

5. OcHoBHBbIE TIOJI0KEeHMs ["ociporpamMmbl sHEprocoepesxenus 10 2020 roaa.

6. O0mue MoHATHS O TPOIEAYPE YHEPTO0OCICIOBAHUS: 00A3aTEILHOTO U 100-
POBOJIBHOTO.

7. HopmaTtuBHO-1ipaBoBast 0a3a 3HeprocOepeXeHusl, - TP YPOBHSI.

8. Haznauenue u ponb 3Hepromacnopra B Ipouecce o0CieI0BaHUSI IHEPro-
ciyx6 HXTI.

9. Ilonarue o moteHmane 3HeprocoepexeHuss B PO Ha COBpeMEHHOM dTare,
YUCJICHHBIE XapAKTEPUCTUKHU IO OTPACIISIM.

10. O61mue MOHATHS O MPUHITUIIAX TOCTPOCHUSI CUCTEM YUeTa JJICKTPOIHEPTUU
B HXII: Tononorus, cTpykTypa, mpubOpHOE OCHAIlEHUE, TEXHUUECKasi U KOMMepye-
CKas peanu3anus.

11. 'KP®: 0coGeHHOCTH 3aKII0YEHHUs] TyOJIMYHOTO JIOTOBOpa JIEKTPOCHa0XKe-
HHUS B YCIIOBUSIX PBIHOYHBIX OTHOLIECHHWM YCTaHOBJICHHOM, 3asBJICHHOW, MaKCUMaJIb-
HOU (YTpEHHHI — BeUEpHUN MaKCUMYM).

12. CtpykTypa noTepb BO BHYTPU3ABOACKUX CETAX JIEKTPOCHAOXKEHUS U TIpe-
JenbHbIN HOpMaTuB 10 2020roaa.

13. @3 Ne35: I[TousiTue o cyobekTax anexkrposnepreTiuke PO.

14. OcHOBHBIE TIOJIOKEHUST KOIUPOTpaMMBbl «MeToaudeckoe 1 KaapoBoe obec-
NEYECHUE MEPONPUITUN IO SHEPTOCOEPEIKEHUION.

15. OcHOBHBIE TIOJIOKEHHSI KOJUPOTPAMMBI « JHEProcOEpEeKeHHE B IEKTPO-



ceTeBoM xo3suctee POy.

16. @3 Ne35: 0ocoOeHHOCTH (PYHKITMOHUPOBAHHUS ONTOBOTO U Pa3IMYHOTO PHIH-
ka PO.

17. OcHOBHBIE TIOJIOKEHUSI KOJUPOTPaMMBbl « DHEProcOEPEKEHHsSI B MPOMBIIII-
neHHoctu POy.

18. [loHsiTHE O TOCPEryIMPOBAHUH MPOIIECCA YHEPTOCOCPEKEHUS.

19. @3 Ne261: OcHOBHBIE MTOHATHS TOCYIAPCTBEHHOTO PETYJIUPOBAHUS BOIIPO-
COB 3HEProcOEpeKeHUsI B MPOMBILUIEHHOM IPOU3BOJICTBE, - TPU YPOBHS IOJIHOMO-
YU .

20. Opranu3alMOHHbIE, IPABOBBIE, TEXHUYECKUE, TEXHOJIOTUYECKUE U IKOHO-
MUYECKHE MEPOIPUATHUS IHEPrOCcOEPEraroIuX NporpamMmm.

21. IloTepu B ceTsiX BHYTPU3aBOACKOTO 3JEKTPOCHAOKEHUSI HE 3aBUCALIUE OT
Harpys3Ku.

22. HazHaueHue, CTpyKTypa U NPUBS3Ka K YPOBHAM HampsKeHUs: 0anaHCcoOB BO
BHYTPH3aBOJCKUX CETSIX 3JEKTPOCHAOKEHHUS.

23. DHeprocOepekeHrs B TeXHOJIoTHH Smartgrid.

24. Perynupyemsblii TexHonormueckuid snektpornpuBon HXII, - ocHoBHOE
HaIlpaBJIEHUE SHEProcOEePEKECHHUS.

25. OCHOBHBIE TEXHHUYECKHE YHEProcOeperarofe MEpONpUsITrs BO BHyTpH3a-
Bozackux ceTsix HXII, - 6e33aTpaTHble, Maio3aTpaTHbIE, UHBECTUIIMOHHBIE.

26. OOydeHHe D>IEKTPOTEXHUYECKOTO IIepCcoHaga W DSHEProcOEpekeHUEe B
IIEKTPOYCTAaHOBKAX.

27. OCOOEHHOCTH peanu3alii TeXHUYECKUX U TEXHOJOTMYECKHX MEpOIpHUs-
TUi U 3nekTpoycTaHoBKax HXII ¢ BBICOKOBOJIBTHBIM CUHXPOHHBIMH 3JIEKTPOIIPH-
BOJaMU.

28. IloBblmieHne 3Heprod’pHEKTUBHOCTU IMyTEM BHEAPEHUS WHHOBALMOHHOIO
sHEprocoeperaroero 000py10BaHus.

29. MeroauKu SHEProcOEPEeKEHUs B HEPETYIUPYEMBIX SJIEKTPONPHUBOIAX
HXII.

30. 3MeHeHne 4acTOThl BpallleHHusl pabodero koseca, - 3Hepro’hPpeKTuBHbIN
METO/1 TApMOHM3AIMU HACOCHOT'O TEXHOJOTUYECKOr0 KOMILIEKCa.

Maxkcumanwvhbwtil 6a11 3a 3auem ¢ OUEHKoU cocmaensiem 40, MUHUMATbHBLIL
oann — 24.
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