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Ilepeuens Komnemenyuil u UHOUKAMOPOB OOCMUNCEHUSA KOMNEMEHYUIL C YKA3AHUEM IMAN08 hopMuposanus ¢ npoyecce 0C60eHUs Ouc-
YUNTIUHBL
Komnerenmusi:
[IK-2 — criocobeH nmpoBecTH MpeABAPUTEIHHOE TEXHUKO-9KOHOMHUYECKOE 000CHOBAHUE MPOCKTHBIX Pa3padOTOK YHEProOOBEKTOB MO CTaHAAPT-
HBIM METOUKAM.
WHaukaTopsl JOCTHXKEHUS KOMIIETEHIHH:
[1K-2.1 — 3HaeT HOpPMaTUBHBIE METO/IbI IIPEBAPUTEIILHOTO TEXHUKO-3KOHOMUYECKOT0 00OCHOBAHMSI TPOEKTHBIX pa3paboTOK SHEProOOBEKTOB;
[IK-2.2 — ymeeT ucnonbp30BaTh CTAHIAPTHBIE METOAMKH MPEIBAPUTEIBHOTO TEXHUKO-DKOHOMUYECKOTO 00OOCHOBAHHUS MPOCKTHBIX Pa3paboTOK
9HEprooObEKTOB;
[1K-2.3 — BnageeT npuemMaMu IpeaBapUTEILHOTO TEXHUKO-9KOHOMHYECKOTO0 000CHOBAHHS MTPOEKTHBIX Pa3padOTOK SHEPTrOOOBHEKTOB.
Komnerenmusi:
[IK-3 — crocobeH opraHu30BaTh METPOJIIOTHYECKOE O00ECIIEYCHNE TEXHOJIOTHYECKUX IMPOIECCOB, TOTOB K paboTaM MO OCBOCHHIO M JOBOJIKE
TEXHOJIOTHYECKUX MTPOLIECCOB.
WHanukaTopsl JOCTIKEHHUS KOMIICTECHITHH:
[1K-3.1 — 3HaeT u3MepuTeIbHbIE IPUOOPHI, UCIIOIb3yEMbIE IPU MPOU3BOJICTBE U TPAHCIIOPTUPOBKH TEIUIOBOW U 3JIEKTPUUECKOM SHEPIHH;
[1K-3.2 — ymeeT opraHu3oBaTh METPOJIOTHIECKOE 00ECTICUeHHE TEXHOIOTUIECKHUX MPOIECCOB, TOTOB K padOTaM MO OCBOCHHUIO M JIOBOJKE TEX-
HOJIOTUYECKUX MTPOLIECCOB;
[1K-3.3 — BrajieeT MeTo1aMu METPOJIOTHIECKOTO 00eCTIeYeHus! MPHOOPOB, CIIOIB3yEMBIX TIPU MTPOU3BOJICTBE U TPAHCTIOPTUPOBKU TEIUIOBOU U
NIEKTPUUECKON IHEPTUH.
Komnerenmus:
[TK-4 — cnioco0OeH opranu3oBaTh paboOTy MepcoOHaa MO KCIUTyaTalluM JIEKTPO- U TEIIO3HEPreTUYECKOro 000PYA0BaHUS.
WHanKaTopsl JOCTHKEHHUSI KOMIIETSHITUH:
[1K-4.1 — 3HaeT OCHOBHBIE 3aKOHOJATEIbHBIC aKThl U HOPMATUBBI IO OPraHU3aIMK PAaOOTHI MEPCOHANA MO AKCIUTyaTallMM 3JIEKTPO- U TEIUIOo-
SHEPreTHYecKoro o0opya0BaHus;
[1K-4.2 — ymeet opranu3oBarh paboTy MepcoHaja 1o dKCIUTyaTaluy 3JIeKTPO- U TeIUIOPHEPTeTHIECKOTr0 000py10BaHHUS;
[1K-4.3 — BnajieeT MeTOJaMH OpTaHMU3alMU pabOTy TepCOHAIa IO KCIUTyaTaIllH JIEKTPO- M TEIUIOIHEPTETHYECKOT0 000PYI0BaHUSI.



Dmanwt popmuposanus é npoyecce 0c60eHUA OUCYUUNIUHBL

Huouxamopul 0o-
Ilpakmuueckue 3ana- . Haumenosanue oyeHouno20
CIMUIICEHUA KOM- . Jlabopamopuwie | Kypcoeoit npoekm
Jexkyuu mus,1ab60pamopHblil cpeocmea
nemeHyuu 3anamus (paboma)
NPAKMUKYM
JlaGoparopHas pabora
IIK-3.1 Tema 1, 2 Tema 1, 2 Tema l, 2,3 He mpenycmoTrpeHs PacuerHas pabora
OKx3amMeH
JlaGoparopHas pabora
I1K-3.2 Tema 1, 2 Tema 1, 2 Temal, 2,3 He npenycmotpenst Pacuernas pabora
OK3aMeH
JlaGoparopHas pabora
IK-3.3 Tema 1, 2 Tema 1, 2 Tema 1, 2,3 He mpenycmoTpeHbt Pacuernas pabora
OK3aMeH
Pacuernas pabora
[K-2.1 Tema 1, 2 Tema 1, 2 - He npenycmotpenst SK3aMeH
Pacuernas pabora
IK-2.2 Tema 1, 2 Tema 1, 2 - He mpenycmoTpeHb! SK3aMeH
Pacuernas pabora
IK-2.3 Tema 1, 2 Tema 1, 2 - He npenycmotpenst SK3aMEH
Jlaboparophas pabora
[IK-4.1 Tema 1, 2 Tema 1, 2 Tema 1, 2,3 He mpenycmoTpeHb! Pacuernas pabora
Ox3ameH
JlaboparopHas pabora
[1K-4.2 Tema 1, 2 Tema 1, 2 Tema 1, 2,3 He npenycmotpenst Pacuernas pabora
Ox3ameH
JlabGopaTtopHas pabota
[1K-4.3 Tema 1, 2 Tema 1, 2 Tema 1, 2,3 He npenycmotpenst Pacuernas pabora
Ox3ameH




Hepeqeub OUCHOUHbBIX cpedcme no Oucuunﬂune «3.rlel<mpultec1<ue MaAUIUHbL U

annapamo)

OueHoYHbIE CPeICTBA Koa-Bo | Min, 6amnoB | Max, 6a/1108
JlaGoparopnas pabota 3 12 24
Pacuetnas pabota 4 24 36
DK3aMeH 1 24 40
Hroro: 60 100




HlIxana ouenusanusn

IMudposoe | Boipaskenue B | CiaoBecHoe Kpurepum o1ieHkM HHAUKATOPOB JOCTHKEHUA NPU GopMe KOHTPOJIS:
BbIPa:KeHH e oaJjIax: BbIPa)KeHH e IK3aMeH / 3a4eT ¢ OLCHKOM 3aqyer
5 87 - 100 Otinyno (3a- | ONleHKa «OTJIMYHO» BBICTABIISICTCSI CTYACHTY, €CIIH TCOPETHUYECKOE COACp-
YTEHO) aHUe Kypca OCBOCHO MOJHOCTHIO, O3 mpo0esioB; ucuepIbIBaloiie, mocie-
JOBAaTEIbHO, YETKO W JIOTHYECKH CTPOWHO HM3JIaraeT marepHuai; CBOOOIHO
CIpaBIsieTCs] C 3a/JladaMH, BONPOCAMH W JPYTUMH BUIAMH TNPUMEHEHUS
3HaHI/II\/'I; HCIIOJIB3YET B OTBETC ILOHOHHI/ITGJII)HI)II\/'I MaTcpuail BCC MpEAyCMOT-
pEeHHBIE ITPOTPaMMOA 33/T1aHUS BBITIOJTHEHBI, KAYECTBO WX BBIITOIIHEHUS OIIe-
HEHO YMCIIOM 0allioB, OJIM3KUM K MaKCHMaJIbHOMY; aHATU3UPYET TOTyUeH-
HBIC PE3YJIbTAaThbl;, MPOABIIACT CaAMOCTOATCIBHOCTL IIPU  BBIITOJIHCHUN
3a/laHui OleHKa «3a4T€HO» BBICTABISAETCS CTYy-
4 74 - 86 Xopomo (3a- |OneHKa «XOpOIIO» BBICTABISAETCS CTYIEHTY, €CIU TEOPEeTUIEeCKOe COAEp-|IEeHTY, €Cli OTBETHI Ha BOIPOCHI IO Te-
YTEHO) JKaHHE Kypca OCBOEHO MOJTHOCTHIO, HEOOXOAWMEIE MPAKTUYECKHE KOMIIe-|MaM IAUCIHILINHBI TOCIIEeI0BATENbHEI, JIO-
TEHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE MPEAYCMOTPEHHBIE MTPOTPAMMOI | THYECKH H3J107KEHBI, JIOITYCKAarOTCs
oOydueHUs yueOHbIe 3a/1aHNs BHITIOTHEHBI, KAYECTBO MX BBIITOJIHEHUS JI0CTa-|HE3HAYNTEIbHBIE HE0YETHI B OTBETE CTY-
TOYHO BBICOKOE. CTYACHT TBEpAO 3HAET MaTepual, TPaMOTHO U IO CyIle-|/IeHTa, TaKhue KaK OTCYTCTBHE CaMOCTOSI-
CTBY HU3Jjilara€Tt €ro, HE JOIyCKas CYIICCTBCHHBIX HETOYHOCTEH B OTBETE Ha|TEIHLHOTO BbIBO/Ia, p€UCBbLIC OIIMOKU U Inp
BOIIPOC.
3 60 -73 YnoenetBo- |OneHKa «yAOBIETBOPUTEIHLHO» BHICTABISETCS CTYACHTY, €CIIH TeOpeTHYe-
puTenBHO (3a- [CKOe co/iepikaHne Kypca OCBOSHO YaCTUYHO, HO MPoOesbl He HOCAT CyIlle-
YTEHO) CTBEHHOT'O XapakTepa, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMOid 3a-
I[aHI/Iﬁ BBIIIOJTHCHO, HO B HHUX HMCIOTCA OIIII/IGKI/I, npu OTBETC Ha
MTOCTABIICHHBI BOIIPOC CTYACHT JOMYCKAaeT HETOYHOCTH, HEIOCTaTOYHO
MpaBUIbHBIE (OPMYINPOBKH, HAOIIOAAIOTCS HAPYIICHHS JIOTUYECKOW MO-
CJICOBATEIHHOCTH B M3JIOKEHUHU MPOrPAMMHOT0 MaTepHaa.
2 Hwxe 60 HeynosierBo- |OneHka «HEyIOBIECTBOPUTEIBHO» BBICTABISIETCA CTYIOEHTY, e€cid OH He|OLeHKa «HE 3a4TeHO» BBICTaBIIETCA
PUTENBHO  |3HACT 3HAYMTENIFHOW YacTW MPOTPaMMHOT0 MaTepHaja, AOIMYCKAaeT CyIe-|CTyIEHTY, €CJIM CTyJIEHT He 3HAaeT OCHOB-
(HeSa‘ITeHO) CTBCHHBIC OHII/I6KI/I, HCYBEPEHHO, C OOJIBIIINMU 3aTPYAHCHUSAMU BBINIOJIHACT | HBIX TMOHSITUHA TEMBI JAUCIHUIIIIMHBI, HC OT-

MpaKTUYeCKue padoThl, HEOOXOAWMBIE TPAKTHUYECKHE KOMIIETECHIIMH He
chopMHPOBaHbI, OOJBIIMHCTBO NPEAYCMOTPEHHBIX NPOTrPaMMON 00ydeHHsI
y4eOHBIX 3aJ]aHUH HE BBITIOJIHEHO, KAYeCTBO MX BBITIOJHEHUS OIEHEHO YHC-
JI0M 6aJIOB, OJIM3KUM K MUHUMAJIEHOMY

BC€YACT Ha JOIIOJHHUTCIIbHBIC 1 HABOAANIINEC
BOIIPOCHI IIpCrioaaBaTeIIA.




KpaTkasi XapaKkTepucTHKA OLIEHOYHBIX CPEACTB

Ne | Haumenosanue| Kpamkasa xapakmepucmuka oyenounozo | Ilpeocmaenenue
n/n| OUeHoOuH020 cpeocmea OUEHOYHO20 Ccpeo-
cpeocmea cmea 6 ponoe
1 2 3 4
1 |JlaGopaTopHas |DTo BUJ y4eOHOM paboOThHI, 1eIbI0 KOTOpoii|Tembl sabopartop-
pabora ABJIIETCS] M3y4YeHUE (MCCleOBaHUE, U3MeEpe-|HbIX pPaboT, KOH-
HUE) XapaKTePUCTUK JIA0OPATOPHOTO OOBEK-|TPOJIbHBIE BOMPO-
Ta. CBI 1o TEME
[lens naboOpaTOpPHBIX 3aHSITHH:  OCBOCHHE|IA0OpPATOPHOU pa-
U3y4aeMoil yueOHON NHCUMIUIMHBL; TpUoOpe-|00Thl, BONPOCHI K
TE€HHWE HABBIKOB IMPAKTUYECKOTO MPUMEHEHUS |KOJUIOKBUYMY
3HAHUW y4eOHOU NUCHMIUIMHBI (JIUACHIMILIINAH )
C HWCIIOJb30BAHUEM TEXHHYECKUX CPEICTB U
(nn) o0opyaoBaHUs
2 |Pacuernas CpencTBo NMpoOBEpKM yMEHHUW NpUMEHATH No-|KoMIuiekr  3anxa-
pabora Jly4E€HHBIE 3HAHUS 110 3apaHee ONPEACICHHON [HAW JJIsI BBIIIOIHE-
METOAMKE JJIs PELICHUs 3a/lad WIA 33JJaHui |[HUS pacyeTHOU
110 MOJYJIIO WJIA JUCUUIUIMHE B I[EJIOM. paboThI




MuHHCTEPCTBO HAYKU U BhICIIETo oOpa3oBanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«KazaHCkuil HalIMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJOTUYECKUN YHUBEPCUTET

Dakynomem: UHGOPMAYUOHHBIX MEXHONOUL
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusamuii

VYueOHbIM 11aHOM 10 HampasieHuto nmoarotoBku 13.03.01 «TemnnosHepreTu-
Ka ¥ TCINIOTEXHUKa» JJII OOyYaroIIMXCs MPEIyCMOTPEHO MPOBEACHUE JabopaTop-
HBIX 3aHATHH 10 JUCIUIUINHE « DJICKTPUUECKHUE MAIIUHEI U allllapaThly.

JlaGopaTopHbIC 3aHATHS 0 JUCIUILIMHE MPOBOAATCS B CICIHAIBLHO 000pPY-
JIOBAaHHBIX JIA0OPATOPHSIX C IPUMEHEHUEM HEOOXOIUMBIX CPEJCTB OOydeHHUs: Ja00-
paTopHOTO 000PYI0BaHUs, 00PA3IIOB JIS HCCIICIOBAHUI, METOIMYSCKUX ITOCOOUH.

Llens mpoBeneHns 1ab0paTOPHBIX PabOT - MPAKTUUECKOE OCBOCHHE TCOPETH-
YECKHUX IIOJIOKEHUH JICKIIMOHHOTO MaTephaia, a TaKXke BBIPaOOTKa CTyJIEeHTaMHU
OTIPEICTICHHBIX YMEHU HHABBIKOB CAMOCTOSATEILHOTO YKCITIEPUMEHTHPOBAHMS.

JlabopaTopHas padora Nel. «OnpeneneHre napaMeTpoB U OCHOBHBIX XapaKTEPUCTHK OJI-

HO(a3HOro TpaHchopMaTOpay

1. YcrpoiicTBo 1 ipuHIMT paboThl TpaHchopmaTopa.

2. ®opMyIbl IPUBEACHUS IEPEMEHHBIX U TTapaMeTPOB TpaHChopMaTopa.

3. OcHOBHBIE KOMITJIEKCHBIE YpaBHEHUS TpaHcpopmaTopa.

4.1TapameTpsl, ornipeernseMble o JaHHbIM onbiToB XX u K3.

5. Omnpenenenue HaNPsHKEHUST KOPOTKOTO 3aMbIKaHUs TpaHC(POPMaTopa, U3MEPSIEMOro B
npoueHTax. OT 4ero 3aBUCHUT U ISl YETO UCIIOJIB3YETCS ATOT MapameTp?

6. [Touemy npu M3MEHEHUH HArpy3Ku TpaHchopMaTopa ero BTOPHYHOE HANPsHDKEHHUE He
OCTaeTCsl NOCTOSIHHBIM?

7. BHemHss XapakTepucTuka TpaHcdopmaropa, ee BUJ U MapaMeTpbl, KOTOPHIMU OHa
OIIPEEIACTCS.

8. KIIJI tpancdopmaropa. OT uero 3aBUCHUT?

9. Tlotepu akTUBHOM MOIIHOCTH, BO3HHKaIIHe B TpaHchopmatope. [IpuunHbl BO3-
HUKHOBEHHUSI.

JlaGopaTopHnas padora Ne 2. «lccienoBanue acCHHXpOHHOTO Tpex(ha3HOTro JIEKTPOJIBUTA-

TEJS C KOPOTKO3aMKHYTBIM POTOPOM»

1. [IpuHIMD KEWCTBYSI ACHHXPOHHOIO JBUTATEIS.

2. YCTpOUCTBO aCHHXPOHHOTO JIBUTATEIISI.

3. UTo Takoe CKOJIb)KEHHE, U KAKUM OHO OBIBAET y aCHHXPOHHBIX JBUTATEIICH?

4. C xakol 11eJIbl0 Y aCMHXPOHHOTI'O JIBUraTeisi OOBIYHO JENaloT BCE IIECTh BHIBOJIOB
00MOTKH cTaTopa?

5. Uto Takoe peBepc, M KaKk €ro OCYIIECTBUTH B TpeX(pa3HOM aCHHXPOHHOM JABHUTaTese?

6. PaGoune xapakTepuCTUKN aCUHXPOHHOI'O JIBUTATEIIS.

7. Kak u3MeHUTCS BpallatolIMii MOMEHT JIJI1 aCUHXPOHHOTI'O JIBUTATENIs, €CJIU HaIpsiKe-
HHE Ha €ro BBIBOJAX OOMOTKH CTATOPA YMEHBIIUTH B /3 pa3?

8. Ileperpy3ouHas criocOOHOCTh ACHHXPOHHOIO JABUTaTelNs. Ee 3aBUCMMOCTh OT Hampsi-
YKEHUS IUTaHUS ABUTATEIS.

9.Ilouemy mpu HeAOrpy3Ke aCMHXPOHHBIM JBUTaTeNlb pabOTaeT ¢ MajbiM 3HAYECHUEM
K03 (ULIEeHTa MOIIHOCTH?



10. ITorepn MOIHOCTH B aCHHXPOHHOM JiBUrartesne. [I[puurHbl ©X BO3HUKHOBEHUS.
11. XapakrepHble TOUKH MEXaHUYECKON XapaKTEPUCTUKU aCUHXPOHHOIO IBUTATEIIS.
12. ®opmyna Knocca. [l yero npumensiercsi?

JlaGopaTtopnas paGora Ne 3. ccnenoBanue Tpex¢pazHOro CHHXpOHHOTO FeHepaTopay

1. YeTpoiCTBO M NPUHIMI ACUCTBUS CHHXPOHHOI'O T€HEpaTopa.

2. Ilo BHemIHEN XapakTEpUCTHUKE CHHXPOHHOI'O I'€HEpaTopa MpOAaHAIM3UPOBATH 3ABU-
cuMocTh HanpsbkeHust U1 Ha ero 3a)xuMax oT TOKa OOMOTKH cTaTtopa |1 mpu 3alaHHOM KO-
3 PUIHEeHTe MOLTHOCTH IPUEMHHUKOB.

3. Ilo peryiupoBOYHBIM XapaKTEPUCTUKAM TPEX(Pa3HOr0 CHUHXPOHHOTO TIeHEpaTopa
OTIPENIEIUTh 3aBUCUMOCTD |3 OT COSQ IPUEMHUKOB.

4. CpaBHEeHME XapaKTepUCTUKH XX, NOJYYEHHOHN OINBITHBIM ITyT€M, C HOPMAJIBHON Xa-
PAKTEPUCTUKON CUHXPOHHOW MaIlIUHBI.

5. Yro takoe OK3 u kak BIMSET 3TOT MapaMeTp Ha CBOMCTBA CHHXPOHHOTO reHeparopa’?

Marepuainbl 1a00paTOpHbIX pabOT MPHUBEICHBI B METOJWYECKOM YyKa3aHUU,
pa3paboranHom Ha kadenpe ITOOII: Tymaea E.B. Dnexkrpuueckue MalIvHbBI:
yuebHoe mocobue/ E.B. Tymaera, FO.C. AnaponoBa. — Hmxkuekamck: HXTU
®dI'BOY BO «KHUTVY», 2018. — 79 c.

Kpurepuu oueHku 1a00paTOpHBIX padoT

[Ipu moaroroBke K JiabopaTOpHOU pabOTe MO AUCHUIUIMHE «IICKTPUYSCKHUE
MAaIllMHBl ¥ anmnapaThD B 5 CEMECTPE CTYJCHT JOJDKECH BBITIOJIHUTD CICAYIOIIUE BHU-
JIbI paloT:

MunumMajbHbId | MakcMMAJIbHBIA
Buabl pador
0an 0as

CamocrosTenpbHas TPOpadOTKa TEOPETH-
YeCKOT0 MaTepuaiia K JiabopaTopHOW pa-
6ore. O3HAKOMJIEHUE C YCTaHOBKOM, MpU- 1 2
oopom, METOIUKOM BBITIOJTHECHUS
J1a60paTOpHOI pabOThHI
BrimonHeHre  HEOOXOJIMMOTO  JKCIEpH- 1 9
MEHTa
O6paboTka pe3yJabTaTOB HCCIEAOBaHUS, 1 9
NOCTpOEHUE TpadUKOB
AHanmM3 pe3ysbTaToB UCCIICIOBAHMS U BbI- 1 5
BOJI 110 paboTe

UTOIoO : 4 8

Takum 00pazoM, kaxpaas jJabopatopHas paboTa OIEHUBAETCS MUHUMYM B 4
Oanna, makcumMyM B 8 OaiioB. Ilociie BBIMOTHEHUS BCeX pabOT pacCUUTHIBACTCS
UTOTOBBIN 0T MO TAHHOMY OIIEHOYHOMY CPEJICTBY, KaK cpeaHee apupmeTnyeckoe
10 BCEM JIa0OpaTOPHBIM paboTam.



MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYIAPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Dakynomem: UHGOPMAYUOHHBIX MEXHONOUL

Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusamuii
Hampasnenue nonroroBku: 13.03.01 «TemnosHepreTuka v TEINIOTEXHUKAY)
(k00 u HaumeHnogawnue)

[Tpodwns/mporpamMma: «9HEproodecnedeHNe MPEaATPUITHI
(HaumeHnosanue)

KomiuiekT 33[[3HI/Iﬁ MJIA paCY€THBIX paﬁoT
10 AN CHUIIJINHC ((SJIGKTDI/ILICCKI/IG MAallTMHBI ¥ aIlliapaTb»)

Pacuernas patora 1.

3ananue. [lorpebutenu 3MEeKTPUUYECKON SHEPTUU MUTAIOTCS OT TpeX(azHoro
JIBYXOOMOTOYHOTO MOHMKAIOUIETO TpaHchopMaTopa, ¢ HOMUHAIBHON MOIIHOCTBHIO
SuonIP¥ HOMHHAJIBHBIX NEPBUYHOM Uy 0y U BTOpUUHOMUS; 0\ JJUHEWHBIX HAMpPS-
KCHHUSAX ¢ HOMHHAIbHOU yactoTo f = 50 I'm.

TexHuyeckue aaHHble TpaHchoOpMaropa: MOTEPU MOIIHOCTH MPHU XOJOCTOM
xoz1e Py, moTepy MOIIHOCTU MPU KOPOTKOM 3aMbIKaHUU P,, HaNpsyKEHHEe KOPOTKOIO
3aMbIKaHUS U,% TpU TOKax B OOMOTKAX Ij o U I3 yom» PABHBIX HOMHHAJIBHBIM.
Crnoco0 coeauHeHns 0OMOTOK TpaHCPOpMaTOpa — «3BE3AAN.

[IpyHrMmass BO BHUMaHHUE TMACIOPTHBIE JaHHbIE TpaHchopmaTopa, MPUBEICH-
HbIE JIJI1 COOTBETCTBYIOIIEIO BapuaHTa 3a7aHus B Ta0ia. 1, onpenenuts kKoddduim-
eHT Tpanchopmaiuu K, KodHPUIUEHT MOJIE3HOTO ACHCTBUS Moy MPU HOMUHAIB-
HOM Harpy3ke u oS @,= 0,8, TOKM B NEPBUYHOU [ ;o U BO BTOPUUHOU [ you
obmoTKax, (asueie nepsudHOe Usg, U BTOpUYHOE Uyg HANPSHKEHUS TPU XOJIOCTOM

XOJ€, CONMPOTUBJIEHUS] KOPOTKOTO 3ambikaHusd R, u X,, aktuBHble R U1 R, u peak-
TUBHBIE X; ¥ X, CONPOTHUBJICHHS OOMOTOK, BTOpUYHOE HampspkeHue U, mpu Toke
Harpysku I, = 1,41, ., 1 cos ¢, = 0,85.

Tab. 1
1?/?1 Tpaucdopmarop f/f’g‘x U”§%06MOTOII;’HKB %/’; ' | AP, xBt | AP, kBt ;go’
1 | TMH-630/35 0,63 35 0,4 6,5 11,6 2,7 15
2 | TMH-1000/35 1 35 6,3 6,5 18 3,6 14
3 | TMH-1600/35 1,6 35 11 6,5 26 51 11
4 | TMH-2500/35 2,5 35 6,3 6,5 23,5 51 11
5 | TMH-4000/35 4 35 11 7,5 33,5 6,7 1,0
6 | TMH-6300/35 6,3 35 6,3 7,5 46,5 9,2 0,9
7 | T/1-10000/35 10 38,5 10,5 7,5 65 14,5 0,8
8 | TMH-10000/35 10 36,75 6,3 7,5 65 14,5 0,8
9 | TAHC-10000/35 10 36,75 10,5 8,0 60 12,5 0,6
10 | TA-16000/35 16 38,5 6,3 8,0 90 21 0,6




11 | TMH-2500/110 2,5 110 6,6 10,5 22 5,5 1,5
12 | TMH-6300/110 6,3 115 11 10,5 44 11,5 0,8
13 | TAH-10000/110 10 115 6,6 10,5 60 14 0,7
14 | TAH-16000/110 16 115 11 10,5 85 19 0,7
15 | TAH>K-25000/110 25 115 27,5 10,5 120 30 0,7
16 | TA-40000/110 40 121 6,3 10,5 160 50 0,65
17 | TP/IH-40000/110 40 115 10,5 10,5 172 36 0,65
18 | TALI-125000/110 125 121 10,5 10,5 400 120 0,55
19 | TALI-200000/110 200 121 13,8 10,5 550 170 0,5
20 | TALI-200000/110 200 121 15,75 | 10,5 550 170 0,5

PacueTrHasi pabora Ne2. «KACHHXPOHHBIE IBUTATEIN».

3ananue. Tpexda3Hblil aCHHXPOHHBIN 3JIEKTPOJIBUTaTeIh C KOPOTKO3aMKHY-
THIM POTOPOM MMEET HOMHUHAJIbHBIE JaHHbIC, YKa3aHHBIC JI KaXKI0r0 BapUaHTa 3a-
nagus B Ta0u. 1.

HoMmunanbHbie JaHHBIE: JIMHEHHOE HanpspkeHue nutaromend cetu Uy gy, da-
cToTa muTaromero Toka f; = 50 I'm, MomHOCTs Ha Baly P,y,,, CHHXpOHHAS CKO-
POCTb BpAILIEHUS MATHUTHOTO TOJISL M4, CKOJNBXEHUE POTOpa Sy0y, KIII N yom> KO-
3G OUIMEHT MOIIHOCTH COS 140y, OTHOIICHHE K; = lwes yaqansoro ITyCKOBOTO

1HOM

Ml'lyCK
TOKa 1y K HOMUHAIBHOMY TOKY [jy0y, OTHOLIEHUE Ay =

Ha4dYaJIbHOTO

HOM
IyCKOBOTO MOMEHTa My, K HOMUHAILHOMY MOMEHTY Ha Bany M., OTHOIICHHE

_ Mmax
Amax -

MAaKCUMAJIbHOI'O MOMCHTAa K HOMHWHAJIbHOMY MOMCHTY IIPHBCACHLI B

HOM

Tabm. 2.

Onpenenuts NOTPEOIIEMYIO U3 CETH AKTUBHYIO MOIIHOCTH Pj, .y, PEAKTHUB-
HYIO MOIIHOCTb (J1,,y W HOJHYIO MOIIHOCTB Sjy0y ; HOMUHANBHBIN M, , HAYQIb-
HBIH MYCKOBOH My ¥ MaKCUMaJbHbIA My, MOMEHTBI, HOMHHATBHBIN 140y U
HAYAJILHBINA MYCKOBOM Iy TOKU; YACTOTY TOKA B POTOPE fry0y NPH HOMUHAIIBHON
Harpy3Ke U B MOMEHT IYCKa fypycx ; YMCIO TAp MOJIOCOB 0OOMOTKHM crtatopa By ;
CHHXPOHHYIO YIJIOBYIO YaCTOTY BPAlICHHUS] MAarHUTHOTO TOJI W1, & TAKXKE YIJIOBYIO

YAaCcTOTY BPALUEHUS POTOPA Wyyom- LIOCTPOUTH MEXAHUYECKYIO XapaKTEPUCTHKY
M (w) acCHHXPOHHOTO JIBUTATEIIS.

Tabn.2
Ss g | Ele| s« | 22|23
= = =) S 3
= 2 & SR | s T |2 ||
ol 8" = = © 3 %) 8 = X X x %
= = B A R G - R A A
g = :2 E E i 2
1 | 4AMH180S2 37 2940 91 | 087 | 71 120 | 1,6 7 |24 0,08
2 5AH200L2 75 2925 (92,8 |1 0,88 | 140 | 245 | 2,1 6 |26 | 0,15
3 | SAMH280S2 | 132 | 2965 | 94,7 | 0,92 | 231 | 425 | 16 | 6,2 | 2,2 | 0,85




SAMH315M2 | 250 | 2975 | 955|092 | 433 | 802 | 1,7 | 75|25 | 1,78

5AH200M4 45 | 1465 | 925|086 | 86 | 293 | 22 | 6 |22 0,28
SAMH250M4 | 110 | 1485 | 948 | 0,85 | 207 | 707 | 24 |66 | 23 | 1.2
SAMH315S4 | 200 | 1485 | 954 | 0,86 | 370 | 1285 | 18 | 6 |22 | 3,57
4AMH180M6 | 22 970 | 885|084 | 54 | 216 | 16 | 55|20 0,24

SAH200M6 30 980 | 905081 | 62 | 292 | 24 | 6 |23 039
10 | 5AMH250M6 | 75 985 | 933 083 | 147 | 727 | 1,7 |65 |23 | 13
11 | 5AMH315S6 | 132 | 990 | 94,2 | 0,85 | 251 | 1273 | 19 |6,7 |26 | 4,54
12 | 4AAMH180M8 | 185 | 730 | 885 | 08 | 40 | 242 | 16 [ 55|20 | 03
13 | 5AMH250M8 | 55 740 1912 0,77 | 119 | 709 | 1,4 |52 |20 | 14
14 | 5AMH315S8 | 110 | 740 | 94,1 | 0,82 | 217 | 1419 | 1,7 |57 |25 | 512
15 | 4AAMH180M2 | 45 | 2940 | 915|089 | 84 | 146 | 16 | 70| 2,4 | 0,09
16 | 5AMH250S2 90 | 2960 | 93,4 | 0,92 | 159 | 290 | 16 | 65| 2,6 | 0,47
17 | SAMH280M2 | 160 | 2965 | 95 | 092 | 279 | 515 | 16 [6,2 |22 | 1,02
18 | 4AMH180S4 30 | 1470 | 90 | 083 | 61 | 195 | 18 | 6 |22 0,18
19 | 5AH200L4 55 | 1470 | 93 | 0,84 | 107 | 361 | 26 |65 |26 | 0,34
20 | SAMH280S4 | 132 | 1485 | 95,3 | 0,85 | 248 | 848 2 (63| 2 | 219

O©| 0o N o O &~

PacueTrnasi pabora Ne 3 « CHHXpOHHBIE IBUTATEJIN.

CunxpoHHbIi anektpoasuratens tuna C/IH umeer cieayronme HOMUHAIb-
HbIe JaHHBIe (Ta0i1.3) /U KaXI0ro BapuaHTa 3aJaHus: JIMHEWHOE HANpsHKeHUE M-
tarorierd ceTh Uyoy, gacToTy f = 50 ', MOIIHOCTD HA Baly Pauoy, KIIJ 7., K03(h-

HoM ?

Iy CK

(UIUEHT MOIIHOCTU COSQuovm, KPATHOCTH IYCKOBOIO TOKa M, = , OTHOLIEHHUE

HOM

mycK

IIYCKOBOI'O MOMCHTa K HOMHHAJIBHOMY M

nyex — M , OTHOIICHHUC MAaKCHMAaJIbHOI'O

HOM

M
M

HOM

MOMCHTAa K HOMUHAJIbHOMY pr =

OnpenenuTh HOMHHATBHYIO YIJIOBYIO YaCTOTY BpAIICHHUS pOTOpA (2, MAKCH-
MaJTbHbIA Mmax U TyCKOBOU Mpycx MOMEHTBI, MYCKOBON TOK lyyck, AaKTUBHYIO Py,
peakTUBHYIO Qyoy ¥ MOJTHYIO MOIITHOCTD Syoy MIPH HOMUHAIBHOM Harpyske. ITocTpo-
UTh YTIIOBYIO XapakTepucTuky M(0) sekTpoaBuraTeisi, OTMETHB Ha HEW TOUKY JUIs
HOMHHAJILHOW HAarpy3ku Moy, a TaKKe MEXaHHUYECKYIO XapaKTEPHUCTHUKY JJICKTpPO-
nsuratens o(M).

Yucno nonocos snexkmpoosucamerisi ONpeoeisaiom no nocieonell yuppe cman-
0apmmuo2o 0003HAUeHUsT MUNA 2JIeKMPOOBUSAMEIAL.



BapraHTBI KOHTPOJIBHOTO 33JaHUs
2 1 2 3 | 4 | 5 | 6 | 7 | 8 9 10
c% § Tun 35eKTpoABUTaTENS
H S
o = S|l 2] 2| 28] 8| | | o | o o
2 ¥ 88| 3| 2| % 8 8 g3
2N T O L T T T A B
o O ' 1 1 1 1
55 | 2| E| B| E| B B| B| B| B| &
= D) &) @) @) @) @) @) @) @) @)
Usow,KB 6 6 6 6 6 6 6 6 6
Paow, XBr | 630 | 800 | 1000 | 1250 | 1600 | 800 | 1000 | 1250 | 1600 | 2000
Mhow o | 938 | 944 | 946 | 951 | 957 | 848 | 954 | 948 | 956 | 96
COS Prow | 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9
m; 5,4 5,7 58 58 6,2 5,4 5,6 4,8 5 6,1
Miyer 08 | 08 | 08 | 08 | 09 | 075 | 095 | 085 | 1.1 1,3
My, 2 2,1 2,1 2,1 2,1 2 2 2 2 2
[Tpogomxenne Tab1.3
) BapI/IaHTBI KOHTPOJIbHOI'O 3aJaHUs
2 = 11 12 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
CE g Twun snekTpoaBUrarens
e | | @ | @ | ®| o | © | © | o | o | ©
2 K < — [Ee) @) © ()} » o )] <t
o o Lo N~ [e¢] Yo} N~ < Lo o™ <t ©
e & & b b i i < < L5 L5 L6
= N N N N N N N N N N
Z 8 o T e o o o o o o o
§ B = = = = =6 S = S S S
= @) @) @) @) @) O O @) @) (@)
Uson,KB 6 6 6 6 6 6 6 6 6 6
Pauow, KBt | 2500 | 3200 | 4000 | 5000 | 6300 | 1000 | 1250 | 1600 | 2000 | 2500
Nhow o5 | 958 | 964 | 967 | 966 | 969 | 952 | 958 | 957 | 959 | 964
COS Prow | 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9
m, 53 59 6,5 5,7 6,7 6,4 6,3 4,8 5,5 5,8
m 1,3 1,1 1,3 [ 075 | 08 | 09 | 1,3 | 095 1 1,1
Iy CK
My, 2 2 2 2 2 2 2 2 2 2

Pacuernast padora Ne 4.

3anganue. {ns aBuraresnis, yka3aHHOTO B TaOJIMIlE, BHIOJHUTh 3aIaHUSI MPU-
Mepa 2 (176 ctp.), IPUBEACHHBIX B YUCOHUKE: DICKTPUUECKUE U DJICKTPOHHBIC all-
napatsl. / [Tox pen. FO.K. Po3zanoga. - M.: Uadopmanektpo, 2001. - 420 c. (umeetcs

B bubimoreke HXTH).




No Ne Ne

Twun nBurarens Tun neurarens Tun gBuraresns
BapHaHTa BapHaHTa BapuaHTa

1 5A80MA2 11 5AM250S2 21 4 AM180M2VY3
2 5AM112M2 12 5SAM250M2 22 4 AM200M2V3
3 ANUPM132M2 13 5A200M4 23 4 AM225M2V3
4 5A160S2 14 5A200L4 24 4 AM250M2VY3
5 5A160M2 15 5A225M4 25 4 AM180M4VY3
6 AMP180S2 16 5AM250S4 26 4 AM200M4VY3
7 AHNP180M?2 17 5AMI112MAG6 27 4 AM225M4VY3
8 5A200M2 18 5AMI112MB6 28 4 AM250M4VY3
9 5A200L2 19 5A160M6 29 4 AM200M6Y3
10 5A225M2 20 5A200M6 30 4 AM225M6VY3

B 5 cemectpe oOyuaromiuiics BBITIOJHAET 4 pacueTHbIe padOTHI. 3a pelieHue
KOKJ0M OH MOXET MOJy4uTh OT 6 10 9 Oamnos. Pacuernas pabora olieHHBaeTCs
MUHUMYM B 6 0asyuioB (€ciM HE CIpaBUJICS C 3ajjaHueM 0e3 MOMOIIM MpernogaBaTe-

Kpurtepun oneHKku pacyeTHbIX padoT

J151), MaKCUMyM B 9 0asuioB (eciu CpaBWIICS C 3aIaHUEM CaMOCTOSITEIIBHO).

Hrorossliit peﬁTHHF II0 PpacdYCTHBIM pa60TaM IMPOCTAaBJIACTCA KaK CpCAHCC

apI/I(l)MGTI/ILICCKOC IMOJIYYCHHBIX 0aJIoB 3a PCIICHUC 4 PaCUYCTHBIX pa60T.




MuHHCTEPCTBO HAYKU U BhICIIero oOpazoBanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)

beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS

BBICIIIETO 00pa30BaHUs

«KazaHCckuil HalIMOHAIBHBIA UCCIEA0BATEIBCKUN TEXHOJOTUYECKU YHUBEPCUTET

Dakynomem: UHGOPMAYUOHHBIX MEXHONOUL
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusamuii

Hanpapnenue noaroroBku: 13.03.01 «Tennod’HepreTuka U TEIIIOTEXHUKA

(k00 u Haumenogawnue)

[Tpodunb/mporpamma: «dHeproodecrnedyeHne NpeanpUsaTUR

(Haumenosanue)

Cemectp5

P PP O0O0ONOOOLE WON -

Bonpocsl K 3k3aMeHny
M0 JUCHUIIIMHEKDIEKTPUYECKUE MAITUHBI U allllapaThbi»

. Haznauenue u npuHIun aecTBust Tpancpopmaropa.

. OCHOBHBIE COOTHOUIEHMSI B TpaHCHopMaTOpax.

. CxeMblI 3aMeIeHNs ¥ BEKTOPHBIC AHAarpaMMbl TpaHC(HOPMAaTOpPOB.

. I3MeHeHne BTOPUYHOTO HAMpsDKEHUS TpU Harpys3ke Tpanchopmaropa.
. [Torepu u KIIJI tpanchopmaropa.

. OmBIT X0JI0CTOTO X0/1a ¥ KOPOTKOTO 3aMBIKaHHS TpaHcPopmaTopa.

. [TapannensHas pabota TpanchOpMaTOpPOB.

. ABTOTpaHc(hOpMaTOpBhl.

. YCTpOMCTBO, NPUHUMUI ACUCTBUSA MAaLIMHbBI TOCTOSIHHOTO TOKA.

0.
1.
2.
13.
14,
15.
16.
17,

ITorepu u KITJ gBuratenst moCTOSHHOTO TOKA.

OcHOBHbBIE YpaBHEHHS MAILIMH IMOCTOSIHHOTO TOKA.

CriocoObl peryIMpoBaHusi CKOPOCTH JIBUTATENS TOCTOSIHHOTO TOKA.

Bubl TopmokeHHs ABATATeNs TOCTOSHHOTO TOKa

YceTpolcTBO, MPUHITUT ASUCTBUS TpeX(Ha3HOTO aCHHXPOHHOTO JIBUTATENS
DKBUBAJICHTHASI CXEMA M BEKTOPHAs IHarpaMMa aCUHXPOHHOTO JIBUTATEIIS.
ITorepu, KIIZl u 3HEpreTrueckas quarpaMMa aCHHXPOHHOTO JIBUTATEIIS.
DIJIEKTPOMEXAHUYECKAsE W MEXaHMYEeCKash XApAKTEPUCTUKU ACUHXPOHHOIO

JIBUTATES.

18.
19.
20.
21,
22,
23.
24,
25.

Cnoco0bI perynupoBaHusi CKOPOCTH BpaIllEeHUs] aCHHXPOHHOTO JIBUTATEs.
Bubl TopMOKEHNST aCHHXPOHHOTO JIBUTATENS.

ACHHXPOHHBIN ABUTATENb C YIYUYIIEHHBIMU TyCKOBBIMU CBOMCTBaMHU.
OOMOTKHM MaIIH MEPEMEHHOTO TOKA.

[TpunIUT cCOCTaBICHMS CXeM OOMOTOK MEPEMEHHOTO TOKa.

Y CcTpOUCTBO, MPUHIIUIT JEUCTBHUSI CHHXPOHHOTO JBUTATEIIS.

MOMEHT CHHXPOHHOTO JIBUTATENs, YIJIOBAs XapAKTEPUCTHKA.

Mexannueckas U 3JIEKTPOMEXAHNYECKaAsA XapAKTEPUCTUKU CUHXPOHHOTO JBHU-

raTcis.

26.
217.

[Torepu u KIIJI cuHXpOHHOTO ABUTATENS.
ITyck CHHXpOHHOTIO JBUTATEN.



28. U-06pa3Hble XapaKTepUCTUKHA CUHXPOHHOTO JBUTATEIIS.

29. Bunipl, MpUYUHBI U TTOCIEICTBHUS KOPOTKHUX 3aMbIKAaHUH.

30. DNeKTpOAMHAMUYECKOE U TEPMUUYECKOE IEHCTBUE TOKOB KOPOTKUX 3aMbIKa-
HHU.

31. MeTtoapbl OTpaHUYEHU TOKOB KOPOTKOTO 3aMbIKAHUA.

32. Tunsl MPOBOTHUKOB, MPUMEHSIEMBIX B OCHOBHBIX JJICKTPUUYECKHX IETISX.

33. BiOop HIMH U TOKOTIPOBOIOB.

34. Bribop xabenei.

35. OcHOBHBIE CTIOCOOBI TallIeHUs] STEKTPUUYECKON AyTH B annaparax g0 1 kB.

36. HeaBTOMaTnyeckue BBIKIIIOYATEIH.

37. l[IpemoxpaHuTeu.

38. ABTOMaTHYECKUE BBIKIIIOUATEIH.

39. KoHTaKTOpHBI U IMyCcKaTeu.

40. TemuioBsie pere.

41. TepMOpE3UCTOPBI U TO3UCTOPBI.

42. MuHUMAITbHBIE peJie TOKa.

43. MakcuManbHbBIC Pelie TOKA.

bunem cocmoum u3 06yx meopemuueckux 60npocoe.
Makcumanwvustit 6ann 3a Ik3amen cocmaesniem 40, MUHUMATbHBLIL 0aAN1 —
24. U3 nux:
—eonpoc 1 — max20 oannoe; min — 12 6annos;
—eonpoc 2 — max20 oannoe; min — 12 éannos.
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