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Ilepeuens Komnemenyuil u UHOUKAMOPOB OOCMUNCEHUSA KOMNEMEHYUIL C YKA3AHUEM IMAN08 hopMuposanus ¢ npoyecce 0C60eHUs Ouc-
YUNTIUHBL
Komnerenmusi:
[IK-2 — criocobeH mpoBecTH MpeABAPUTEIHHOE TEXHUKO-I3KOHOMHUYECKOE 000CHOBAHUE MPOCKTHHIX Pa3padOTOK YHEProOOBEKTOB MO CTaHAAPT-
HBIM METOUKAM.
WHaukaTopsl JOCTHXKEHUS KOMIIETEHIHH:
I1K-2.1 — 3HaeT HOPMaTUBHBIE METO/IbI IPEBAPUTEIILHOTO TEXHUKO-3KOHOMUYECKOTr0 000CHOBAHMSI IPOEKTHBIX pa3pabOTOK 3HEProoOBEKTOB;
[IK-2.2 — ymeeT ucnonbp30BaTh CTAHIAPTHBIE METOAMKH MPEIBAPUTEIBHOTO TEXHUKO-DKOHOMUYECKOTO 00OOCHOBAHHUS MPOCKTHBIX Pa3paboTOK
9HEprooObEKTOB;
[1K-2.3 — BnageeT npuemMaMu IpeaBapUTEILHOTO TEXHIKO-9KOHOMHYECKOTO 000CHOBAHHMSI TPOEKTHBIX Pa3padOTOK SHEPTrOOOHEKTOB.
Komnerenmusi:
[1K-3 — criocobeH opraHu30BaTh METPOJIOTHIECKOE 00ECTIeUeHIE TEXHOIOTHIECKUX MPOIECCOB, TOTOB K padOTaM M0 OCBOSHUIO M JOBOJKE TEX-
HOJIOTHYECKHUX MPOIIECCOB.
WHanukaTopsl JOCTIKEHHUS KOMIICTECHITHH:
[1K-3.1 — 3HaeT u3MepuTeIbHbIE IPUOOPHI, UCIONb3YEMbIE PH MPOU3BOCTBE U TPAHCIIOPTHUPOBKH TEIUIOBON U 3JIEKTPUUECKON SHEPIUH;
[1K-3.2 — ymeeT opraHu30BaTh METPOJIOTUIECKOE 00ECIIEUeHNE TEXHOIOTHIECKUX MTPOIIECCOB, TOTOB K pabOTaM MO0 OCBOCHHUIO U IOBOJKE TEXHO-
JIOTUYECKHUX IIPOLIECCOB;
[1K-3.3 — BrajieeT MeTo1aMu METPOJIOTHIECKOTO 00ecTIedeHus! MTPHOOPOB, CTIOIB3yEMBIX TIPU MTPOU3BOJICTBE U TPAHCTIOPTUPOBKU TEIUIOBOU U
JEKTPUYECKOM SHEPTHUN.
Komnerenmus:
[1K-4 — cnioco0OeH opranu30BaTh pabOTy MEPCOHANA MO HKCIUTyaTallMH AIEKTPO- U TEIIO3HEPreTUYECKOro 000pyA0BaHus.
WHankaTopsl JOCTIKEHHUSI KOMIIETEHITHH:
[1K-4.1 — 3HaeT OCHOBHbIE 3aKOHOJATEIbHbBIE AKThl 1 HOPMATHBHI 10 OPTaHU3aMKM pabOTHI MEPCOHATIA MO IKCIUTyaTallMH AJIEKTPO- U TEIIORHEP-
FeTUYECKOTr0 000pyI0BaHUS;
[1K-4.2 — ymeet opranu3oBarh paboTy MepcoHaja 1o dKCIUTyaTaluu 3JEKTPO- U TeIUIOAHEPTETHUECKOr0 000py10BaHNUS;
[1K-4.3 — BnajieeT MeTOJaMH OpTaHMU3alMU pabOTy TepCOHAIa IO KCIUTyaTaIllH JIEKTPO- M TEIUIOIHEPTETHYECKOT0 000PYI0BaHUSI.



Dmanwvt hopmuposanus é npoyecce 0c60eHUA OUCYUUNIUHDBL

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 Tema 1, 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




Hepeueub OUCHOUHbBIX cpedcme no ducuunﬂune «E)Jzekmpuuecrme MAUWIUHDbL U

annapamo)

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




HlIxana ouenusanusn

IMudposoe | Boipaikenue B | CioBecHoe Kpurepum o1ieHkM HHIUKATOPOB JOCTHKEHUA NPU GopMe KOHTPOJIS:
BbIPa)KeHH e oaJjIax: BbIPa)KeHH e IK3aMeH / 3a4eT ¢ OLCHKOM 3aqyer
5 87 - 100 OtiinyHo (3a- | O1IeHKA «OTJIMYHOY» BBICTABIISCTCS CTYICHTY, €CIIH TEOPETUIECKOE COJIepIKa-
YTEHO) HHUE Kypca OCBOEHO IMOJHOCTHIO, 0e3 Mpo0enoB; HcuepnbIBaIOIIe, OCIEeI0-
BaTeNbHO, YETKO M JIOTHYECKH CTPOWHO H3JaracT MaTepHai, CBOOOIHO
CTIpaBIIICTCS C 331a4aMH, BOIIPOCAMU M JPYTUMH BUIaMU MPUMEHEHHS 3Ha-
HUI{; HCTIOJIB3YET B OTBETE JOMOTHHUTEILHBIA MaTeprall BCe PEIyCMOTPEH-
HBIC TIPOTrPaMMOU 3a/IaHUsI BBIMOJIHEHBI, KAYECTBO UX BBIMOJIHEHHS OLICHEHO
YKCIIOM 0aJUTOB, OM3KHM K MAKCHMAaIbHOMY; aHATTM3UPYET MOJTYYCHHBIE Pe-
3YJILTAThI; MPOSIBISIET CAMOCTOSATENLHOCTD MTPY BBITIOJTHEHUH 3aJJaHUH OrneHKa «3aYTeHO» BBICTABIIACTCS CTY-
4 74 - 86 Xopomio (3a- | OueHKa «XOpOII0» BBICTABIISIETCS CTYACHTY, €CJIM TEOPETUIECKOE COJIepKa-|IEHTY, €CIM OTBETHI Ha BOIPOCHI IO TeMaM
YTEHO) HHUE Kypca OCBOCHO MOJTHOCTHIO, HEOOXOIUMBIC TPAKTHYESCKIE KOMIIETECHIINH | TUCIUITIMHBI TIOCIE0BATEIbHbI, JIOTHYC-
B OCHOBHOM C(POPMHPOBAHBI, BCE MPEYCMOTPEHHbBIE IPOTPaMMOi 00YUCHHUS [CKU H3TI0XKEHBI, JIOMYCKAIOTCS HE3HAYH-
yueOHbIC 3a/IaHUs BBIITOJIHEHBI, KAYECTBO UX BBITIOJIHECHHUS JOCTATOYHO BBI-|TEIbHBIC HEJOYCTHI B OTBETE CTY/ICHTA, Ta-
cokoe. CTyZICHT TBEp/I0 3HACT MaTepHal, FPaMOTHO H MO CYNIECTBY M3JIaracT|KHe KaK OTCYTCTBHE CaMOCTOSITCIBHOTO
€ro, He JIOMYCKasl CYIIECTBeHHBIX HETOYHOCTEH B OTBETE HAa BOMPOC. BBIBOJI4, PEYEBbIC ONIHOKHU U TIP
3 60 -73 VY nosnerBopu-|OlieHKa «yIOBICTBOPUTEIHHO» BBICTABIISICTCS] CTYACHTY, €CIH TEOpETHYEC-
TENBHO (3a- |CKOE coJepKaHue Kypca OCBOGHO YaCTHYHO, HO MPOOeNbl HE HOCAT CyIlle-
YTEHO) CTBEHHOTO XapakTepa, OOJBIIMHCTBO MPETYCMOTPSHHBIX MTPOTPAMMOI 3a/1a-
HU BBITOJHEHO, HO B HUX MMEIOTCSI OIIMOKH, TPU OTBETE HA MOCTABJICHHBIN
BOIPOC CTYJIEHT JOMYCKAET HETOYHOCTH, HEIOCTATOYHO MpaBUIIbHBIE QOp-
MYJIMPOBKH, HAOJIIOJJAI0TCSl HAPYIIIEHHS JIOTUYECKOH MOCIIEI0BATEILHOCTH B
M3JI0)KECHUH MTPOrPaMMHOT0 MaTepraa.
2 Hwxe 60 Heynosrnerso- |OnieHKa «HEYIOBICTBOPUTEILHO» BBICTABIACTCS CTYICHTY, eciu OH He| OleHKa «HE 3aU4TEHOY» BBICTABISETCS CTY-
PHUTENBHO  |3HACT 3HAYMTENILHOW YacTW MPOTPaMMHOTO MaTepHaia, JOIMYCKaeT CyIIe-|IeHTY, eClId CTYJIEHT HEe 3HaeT OCHOBHBIX
(He3auTeHO) |CTBEHHBIE ONIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPyIHEHUSAMHE BEITOIHSICT |IOHSITHH TEMbI JUCIUILUINHEI, HE OTBEYaeT

MpaKkTU4YecKue padoThl, HEOOXOAWMBIE NPAKTHUECKHE KOMIIETEHIMU He
chopMHPOBaHbI, OOJBITHHCTBO MPEAYCMOTPEHHBIX MPOTrPaMMON 00y4eHUsI
y4eOHBIX 3aJ]aHUi He BBIIIOJIHEHO, KAYeCTBO MX BBITIOJHEHUS OLEHEHO YHC-
J10M 0aJ10B, OJM3KUM K MUHHUMAJIBHOMY

Ha JOOIIOJHUTCIIBHBIC M HaABOJAIIMWE BO-
IIPOCHI IMpETIoJaBaTeIs.




KpaTkasi XapaKkTepucTHKA OLIEHOYHBIX CPEACTB

Ne | Haumenosanue| Kpamkasa xapaxmepucmuka ouyenounozo | Ilpeocmaenenue
n/n| oOUeHoOuH020 cpeocmea OUEHOYHO20 Ccpeo-
cpeocmea cmea 6 ponoe
1 2 3 4
1 |JlaGopaTopHas |DTo BUJ y4eOHOM pabOThI, Leibl0 KOTOpoi|Tembl sabopartop-
pabora ABJISIETCSl U3y4YeHUe (MCClieJOBaHUE, U3Mepe-|HbIX paboT, KOH-
HUE) XapaKTEePUCTHK JIabOpaTOPHOTO 0O0b-|TPOJIbHBIC BO-
eKTa. OpoChl IO TeMe
[{enb 1abOpaTOPHBIX 3aHATHI: OCBOEHUE U3Y-|T1a00paTOpHOI pa-
yaeMoil y4eOHOM NHMCUMIUIMHBI; NpHOOpeTe-|00Thl, BONPOCH K
HUE HAaBBIKOB MPAKTUYECKOTO MNPUMEHEHUS |[KOJJIOKBUYMY
3HAHUW Y4eOHON NUCIUIUINHBI (JUCHIHUILIAH) C
UCIIOJIb30BAHUEM TEXHUYECKUX CPEICTB U
(unn) o0opyaOoBaHUs
2 |Pacuernas CpencTBo NpOBEPKM YMEHHM NPUMEHATH NO-|KOMIUIEKT 3a1aHni
pabora Jy4YEHHBbIE 3HAHUS 0 3apaHee ONPEEICHHON |11  BBITOJIHEHUS

MCTOJHKC IJIs1 PCHICHUA 3aa4 HJIN 3aI[aHI/Iﬁ
10 MOAYJIIO UJIM JUCHHUIIJIMHE B ICJIOM.

pacyeTHOU paboThI




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

Dakynomem: UHGOPMAYUOHHBIX MEXHONOUL
Kageopa: anexkmpomexnuxu u snepeoobecneuenus npeonpusamuii

VYueOHbIM 1aHOM 1o HanpaBieHuo moaroToBknl3.03.01 «TemmosHepreTrka
U _TCINIOTEXHUKa» JIUII OO0yYaIOIIMXCS MPEIyCMOTPEHO IPOBEICHHUE JIA0OPATOPHBIX
3aHSATHH 0 JUCIHUIIINHE «DJIEKTPUUYECKHUE MAIIIMHBI M alllapaThbDy.

JlaGopaTopHbIC 3aHATHS 10 JUCIMILIMHE ITPOBOJIATCS B CIICIIMAIBHO 000PY10-
BaHHBIX J1a0OpaTOPHUAX ¢ IPUMCHCHHUEM HEOOXOIUMBIX CPEJICTB OOyUCHHS: JTabopa-
TOPHOT'0 000PY/IOBaHHUs, 00PA3IOB JIJIs UCCIICIOBAHNM, METOTMUECKHUX MTOCOOHUH.

Llens mpoBeneHus 1ab0paTOPHBIX PabOT - MPAKTUYECKOE OCBOCHHE TEOPETH-
YECKHUX IOJIOKEHUHN JICKIIMOHHOTO MaTepHhaia, a Tak)Ke BBIpabOTKa CTyJIEeHTaMHU
OTIPEICTICHHBIX YMEHUIM W HABBIKOB CAMOCTOSTEIILHOTO SKCIIEPUMEHTHPOBAHMSI.

JlabopaTopHas padora Nel. «Onpenenenue napaMeTpoB U OCHOBHBIX XapaKTEPUCTUK OJTHO-

¢dazHoro Tpanchopmaropa

1. YcrpoiicTBo 1 ipuHIMT paboThl TpaHchopmaTopa.

2. ®opMyIbl IPUBEACHUS IEPEMEHHBIX U TTapaMeTPOB TpaHChopMaTopa.

3. OcHOBHBIE KOMITJIEKCHBIE YpaBHEHUS TpaHcpopmaTopa.

4.1TapameTpsl, orpeensgeMble 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 TOCTOSIHHBIM?

7. BHemHss XxapakTepucTuka TpaHchopmaropa, ee BUJ U MapaMeTpbl, KOTOPHIMU OHa
OIIPEEIACTCS.

8. KIIJI tpancdopmaropa. OT uero 3aBUCHUT?

9. [loTepu aKTUBHOM MOIIHOCTH, BO3HHUKAIOLUE B TpaHchopmaTope. [IpuunHb BOZHUK-
HOBEHUS.

Jla6opaTopHnas padora Ne 2. «lccrnenoBanue acCHHXpOHHOTO Tpex(}a3HOro 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 xakoH 1eJIbl0 Y aCHHXPOHHOTO JIBUTaTesi OObIUHO JIETA0T BCE IIECTh BHIBOJIOB 00-
MOTKH cTatopa?

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

6. PaGoune xapakTepuCTUKN aCUHXPOHHOI'O JIBUTATEIIS.

7. Kak u3BMEHUTCS BpAIIAIOIIMil MOMEHT JIJI1 aCUHXPOHHOT'O JIBUTATENIsA, €CJIM HanpsiKe-
HHE Ha €ro BBIBOJAX OOMOTKH CTATOPa YMEHBIIUTH B /3 pas?

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

9.Ilouemy pu HeJOTPY3KE ACUHXPOHHBIN JBUTATENIb PAOOTAET C MaJIbIM 3HaYECHUEM KO-
s urmenTa MOIHOCTH?



10. ITorepu MOIIHOCTH B aCUHXPOHHOM JABHUrarene. [[puunHbl 1X BOSHUKHOBEHHS.
11. XapakrepHble TOUKH MEXaHUYECKON XapaKTEPUCTUKU aCUHXPOHHOIO IBUTATEIIS.
12. ®opmyna Knocca. [l yero npumensiercsi?

Jla6opaTopuas padora Ne 3. VccrnenoBanue TpexpazHOro CHHXpOHHOT'O T€HEPaToOpa»

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

2. 1lo BHEUIHEN XapaKTEPUCTUKE CHHXPOHHOTO T€HEPATOPa MPOAHAIN3UPOBATH 3aBUCH-
MoOCTh HanpsbkeHus: Ui Ha ero 3axuMax oT TOka 0OMOTKH cTaTtopa |1 mpu 3aganHOM Kod3(-
bunuenTe MOITHOCTA MPUEMHUKOB.

3. Ilo peryiupoBOYHBIM XapaKTEPUCTUKAM TPEX(Pa3HOr0 CHUHXPOHHOTO TIeHEpaTopa
OTIPEJICNIUTh 3aBUCUMOCTD |z OT COSQ TPUEMHHUKOB.

4. CpaBHEHHE XapaKTEPUCTUKU XX, MOJYYEHHOHN ONBITHBIM IIyTEM, C HOPMaJIbHOM Xa-
PAKTEPUCTUKON CUHXPOHHOW MaIlIUHBI.

5. Uro takoe OK3 u kak BIHMSET 3TOT MapaMeTp Ha CBOWCTBA CHHXPOHHOIO reHepaTopa’?

Martepuanbl 1a00paTOpHBIX pabOT MPUBEACHBI B METOAMYECKOM YKa3aHUH,
pa3zpaborannoM Ha Kaenpe DTIOIL: Tymaesa E.B. Dnekrpuueckue MamHbl: yueo-
Hoe nocodue/ E.B. Tymaesa, FO.C. Aunponosa. — Hwkuekamck: HXTU ®T'BOY BO
«KHUTY», 2018. - 79 c.

Kpurepuu oueHku 1a00paTOpHBIX padoT

[Tpu moAroTOBKE K J1JaOOpaTOPHOH padoTe MO JUCIHMILINHE « DICKTPHICSCKUE Ma-
IIMHBI U amnmapaThl» B 5 ceMeCTpe CTYACHT JOJDKEH BBIIOJHUTE CIICIYIONINES BUIbI
pabor:

MunumMasbHbId | MakcuMaJIbHBIA
Buabl pador
0as 0asn

CamocTosiTenbHas npopadboTKa TeopeTHye-
CKOT'0 MaTepuaja K JlabopaTopHoOu padore.
O3HaKOMJIEHHE C YCTaHOBKOM, TPHOOPOM, 1 2
METOJUKOM BBITIOJIHEHUS J1abopaTOpHOU
paboTHI
Beimonmnenne HE0OXOAMMOTO  AKCIEPH- 1 5
MEHTa
O6paboTka pe3yabTaTOB MCCIEAOBaHUSA, 1 9
MOCTpOEHUE rpadrKoB
AHalu3 pe3yJIbTaTOB UCCIICI0OBAHUS U BBI- 1 9
BOJI 10 paboTe

UTOIO : 4 8

Takum 00pazoM, kaxpaas jJabopatopHas paboTa OIEHUBAETCS MUHUMYM B 4
Oana, MakcuMyM B 8 6aiioB. [loce BbinosIHEHHS BceX padOT pacCUUTHIBACTCS UTO-
TOBBII OaJlT 1O JAHHOMY OIICHOYHOMY CPEJICTBY, KaK CpeaHee apru(pMETHIECKOe 0
BCEM JIabOpaTOPHBIM 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 padora 1.

3ananue. [lorpeOurenu 3MeKTPUUECKON SHEPrUM MUTAIOTCS OT Tpex(da3zHoro
JByXOOMOTOYHOTO MOHMXAIOUIET0 TpaHC(HOpMaTopa, ¢ HOMUHAIBHON MOIIHOCTBIO
SuomIPM HOMUHAIBHBIX TEPBUYHOM Uy ;0 ¥ BTOPpUUHOMU, ;0 TMHEWHBIX HAIPSDKE-
HUSX C HOMHHAIBHOU yacToToi f = 50 I'm.

TexHuueckue AaHHbIE TpaHCPOpMATOpA: MOTEPU MOIIHOCTH MPHU XOJIOCTOM
xone Py, moTepu MOIIHOCTU MPU KOPOTKOM 3aMbIKaHUU P, HanpsiKeHne KOPOTKOTO
3aMbIKaHUs U, %0 IPU TOKAaX B OOMOTKAX 1 yom U 15 yom> PABHBIX HOMUHAIBHBIM. CHIO-
co0 coerMHEeHHs] 0OMOTOK TpaHc(opMaTopa — «3BE31a».

[IpuHuMas BO BHUMaHKE MMACTIOPTHBIE JaHHBIE TpaHC(OpMaTopa, IPUBEICHHbBIE
JUIsl COOTBETCTBYIOILLETO BapuaHTa 3alaHusl B TaOn. 1, ompenenutb Ko3QQPUUUEHT
Tpanchopmaru K, K03((UIHEHT MOJE3HOr0 JAEUCTBUS Tyoy NP HOMUHAIBHOU
Harpy3ke u cos ¢@,= 0,8, TOKu B IepBUYHOM [ ,;,, ¥ BO BTOPUYHOM [, ;,,, OOMOTKAX,
(asubie nepudHoe Uy g 1 BTOpUUHOE Uyg HANPSHKEHUS TIPU XOJIOCTOM XOJIE, COMPO-

THUBJICHUS] KOPOTKOTO 3aMbIKaHus R, u X, akTuBHbIE R 1 R, u peakTuBHbie X; U X,
COTPOTHUBJICHUS OOMOTOK, BTOpUYHOE HampspkeHue U, mpu Toke Harpys3ku [, =
1,41, ,,,u ¥ cOs @, = 0,85.

Tab. 1
FJJ;‘; Tpancdopmarop 1‘3&%‘2 U”§%06MOT0§I’;B Ié/’; ' | AP, xBt | AP, kBt 220’
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 65 145 0,8
8 | TMH-10000/35 10 36,75 6,3 7,5 65 145 0,8
9 | TJHC-10000/35 10 36,75 10,5 8,0 60 12,5 0,6
10 | T[-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 44 115 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 | TAHXK-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 | TPJH-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 | TAI11-200000/110 200 121 15,75 | 10,5 550 170 0,5

PacueTrHasi pabora Ne2. «KACHHXPOHHBIE IBUTATEIN».

3ananue. Tpexda3Hblil aCHHXPOHHBIN 3JIEKTPOJIBUTaTeIh C KOPOTKO3aMKHY-
TBIM POTOPOM MMEET HOMUHAJIbHBIE JaHHBIE, YKAa3aHHBIE ISl KQXKI0r0 BapUaHTa 3a-
nagus B Ta0u. 1.

HomuHanbHble HaHHBIC: JIMHEWHOE HANpshbKeHue nurtarome cetu Ujyoy, Ya-
cToTa nuTaromero Toka f; = 50 [', MmomHoCTh Ha Banty Py, CHHXPOHHAsI CKOPOCTb
BpallleHUs1 MArHUTHOT'O TIOJIS 74, CKOJIbXKEHUE POTOpa Sy, KILJ N yom»> KOG dULIN-

Iy
CHT MOIIHOCTH COS (140, OTHOIICHHE K; = —*= HA4aNbHOI'0 IIyCKOBOTO TOKA [y cy

1HOM

M
K HOMHHAITLHOMY TOKY I1}0y, OTHOIIGHHE Apycc = —— HAYAIBHOIO IyCKOBOI'O MO-
HOM
_ Mmnax
MeHTa My K HOMHUHAJILHOMY MOMEHTY Ha Baly My, OTHOIICHUE Apmay = v
HOM

MaKCHUMaJIbHOTO MOMEHTA K HOMUHAJIbLHOMY MOMEHTY TIPUBECHBI B Ta01. 2.

Onpenenutb NOTPEOIIEMYIO U3 CETU aKTUBHYIO MOIIHOCTb Py, 0y, PEAKTUB-
HYIO MOIIIHOCTb (1,0 Y TIOJTHYIO MOIIHOCTb S50y s HOMUHAIBHBIN My, , HAUJIbHBIN
MyCKOBON M yyc,c 1 MAKCUMANBHBIA M,y MOMEHTBI, HOMUHAIBHBIN [1;,4, U HAYAIb-
HBIH [TYCKOBOM I ycyc TOKHU; YACTOTY TOKA B POTOPE fy,0 IPY HOMUHAIIBHOM HATPY3KE
M B MOMEHT TIyCKa fyycy ; YHCIIO NP MOJIIOCOB OOMOTKHM CTatopa By, ; CHHXPOHHYIO
YIJIOBYIO YAaCTOTY BPAILIEHUS] MArHUTHOTO TOJI W4, & TAK)KE YIIOBYIO YaCTOTY Bpa-
HICHUS POTOPA W70y - LIOCTPOUTH MEXaHUYECKYIO XapaKTepUCTUKy M (w) acCHHXPOH-
HOTO JIBUTaTeJIs.

Tab6n.2
& - = = S = | 3
= 2 o m = $ | < : g ER R
T I I B R I T I S S R s
2 8 F & | sS85 E
S e S | | <=
1 | 4AMH180S2 37 2940 91 | 087 | 71 120 | 1,6 7 |24 0,08
2 5AH200L2 75 2925 | 92,8 | 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
4 | 5AMH315M2 | 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 | 2,2 | 3,57
4AMH180M6 | 22 970 | 885|084 | 54 | 216 | 16 |55 |20 0,24

5AH200M6 30 980 | 905|081 62 | 292 | 24 | 6 | 23| 0,39
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 | 2,6 | 454
12 | AAMH180M8 | 185 | 730 [ 885 | 08 | 40 | 242 | 16 [ 55|20 | 0,3
13 | 5AMH250M8 | 55 740 | 91,2 (0,77 | 119 | 709 | 1,4 |52 |20 14
14 | 5AMH315S8 | 110 | 740 | 941|082 | 217 | 1419 | 1,7 |57 | 25| 512
15 | 4AAMH180M2 | 45 | 2940 | 915|089 | 84 | 146 | 16 | 70|24 | 0,09
16 | 5AMH250S2 90 | 2960 | 93,4 | 0,92 | 159 | 290 | 16 |65 | 2,6 | 0,47
17 | 5AMH280M2 | 160 | 2965 | 95 | 0,92 | 279 | 515 | 16 | 6,2 | 2,2 | 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 | 5AMH280S4 | 132 | 1485 | 95,3 | 0,85 | 248 | 848 2 |63 2 |219

©O©| | N| o o1

Pacyernast padora Ne 3 « CHHXpPOHHBIE IBUTATEJIN.

CunxpoHHbIl 251ekTpoaBuraTesb Tuna C/IH nmeet cienyromme HOMUHAJIbHBIC
naHHble (Ta0i.3) s KaXJA0ro BapuaHTa 3aJlaHus: JTUHEWHOE HaNpsKEHUE MUTaro-
et cetr Uy, gactoty f = 50 I'1i, MomHOCTE Ha Bay Poyoy, KIIJ 77, KO3 UIIH-

Hom ?

mycK

€HT MOILHOCTH COS®yov, KPATHOCTH TyCKOBOTO TOKa M. = , OTHOIIEHHUE IMYCKO-

HOM

Iy cK

M
BOT'O MOMCHTA K HOMHHAJIbHOMY M = M , OTHOIICHHUE MaKCHUMAJIbHOI'O MOMCHTA

Iy cK

HOM

max

K HOMHHAJIbHOMY pr =—.

M

HOM

OnpenenuTh HOMHHAIBHYIO YIJIOBYIO YaCTOTY BpAICHHUS pOTOpa (M2, MAKCH-
MaJIbHbIA Mmax U TyCKOBOW Mpycx MOMEHTBI, MYCKOBON TOK lyyck, AaKTUBHYIO Py,
peakTUBHYIO Qyoy M TOJHYIO MOIIHOCTD Syoy IPH HOMHUHATIBHOW Harpyske. IToctpo-
UTh YIJIOBYIO XapakTepucTuky M(0) snekTpoaBuraresis, OTMETUB HA HEH TOYKY JUIs
HOMHMHAJILHOW Harpy3ku Moy, a TaKKe MEXaHHUECKYIO XapaKTEPHCTHUKY JJICKTpPO-
nsuratens o(M).

Yucno nonocos snexkmpoosucamelisi ONpedeisaiom no nocieonel yuppe cman-
0apmmuo2o 0003HaAUeHUss MUNA 2JIeKMpPOOBUSAMEIAL.



Taomn. 3

BapuaHTbl KOHTPOJIBHOTO 3a1aHUS

2 1 2 3 | 4 | 5 6 7 | 8 | 9 | 10
% § Tur anekTpoaBUTaTelIst
H S
e (S22 |22 |22 | 2 |2]|¢%
i3 s 83 3 38 8 3 8
- T T - R T T O B B
= O ' 1 1 1 1
55 |E| X | E| 8| E| % | &B|&|&|&
D) @) @) @) @) @) @) @) @) @)
Usomn,KB 6 6 6 6 6 6 6
Pauow, kBT | 630 800 1000 | 1250 | 1600 800 1000 | 1250 | 1600 | 2000
Muom 04 93,8 94,4 94,6 95,1 95,7 84,8 95,4 94,8 95,6 96
COS Prom 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9
m; 54 5,7 5,8 5,8 6,2 54 5,6 4,8 5 6,1
Myex 0,8 0,85 0,8 0,85 0,95 0,75 0,95 0,85 1,1 1,3
My, 2 2,1 2,1 2,1 2,1 2 2 2 2 2
[Tpogomxenne Tab1.3
© BapI/IaHTH KOHTPOJIbHOI'O 3aaHUA
2 5 11 12 13 | 14 | 15 16 17 | 18 | 19 | 20
§ % Tun 31eKTpoABUraTeNs
of | 2 | 9 | ® | @ | @ | o | o | o | o | o
3 g 5 ~ & 2 ~ = 3 & = 3
S & ) © © N N~ < < o O O
s X < N N N N ! N < ! N
5B T o o o o s = o o a
5 8 = = = = = = = = = =
= &) @) @) @) @) @) @) @) & &
Usow, KB 6 6 6 6 6 6 6 6 6 6
Poruow, kBT | 2500 | 3200 | 4000 | 5000 | 6300 | 1000 | 1250 | 1600 | 2000 | 2500
MNuom 04 95,8 96,4 96,7 96,6 96,9 95,2 95,8 95,7 95,9 96,4
COS Qrom 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9 0,9
m; 53 5,9 6,5 5,7 6,7 6,4 6,3 4.8 55 5,8
m 1,3 11 1,3 0,75 0,8 0,95 1,3 0,95 1 11
Iy CK
My, 2 2 2 2 2 2 2 2 2 2

Pacuernast padora Ne 4.

3amganue. {ns qBuraresns, yka3aHHOTO B TaOJIMIIE, BHITIOJHUTH 3aJIaHUS IPU-
Mmepa 2 (176 cTp.), IpUBEICHHBIX B yUeOHUKE: DIIEKTPUUECKHUE U SJIEKTPOHHBIE amma-
patel. / Ilox pen. FO.K. Pozanoga. - M.: Uudopmanektpo, 2001. - 420 c. (umeetcs B
oubnuorexe HXTN).




Ne Ne Ne

BapH- Tun nurarens Bapu- Tun nurarens Bapu- Tun nBurarens

aHTa aHTa aHTa
1 5A80MA2 11 5AM250S2 21 4 AM180M2VY3
2 5SAM112M2 12 5SAM250M2 22 4 AM200M2VY3
3 ANPM132M2 13 5A200M4 23 4 AM225M2V3
4 5A160S2 14 5A200L4 24 4 AM250M2VY3
5 5SA160M2 15 5A225M4 25 4 AM180M4VY3
6 AMP180S2 16 5AM250S4 26 4 AM200M4VY3
7 ANP180M2 17 SAMI112MAG6 27 4 AM225M4VY3
8 5A200M2 18 5AM112MB6 28 4 AM250M4VY3
9 5A200L2 19 5A160M6 29 4 AM200M6Y3
10 S5A225M2 20 5A200M6 30 4 AM225M6VY3

B 5 ceMectpe oOyuaromuiicss BBITIOJNHSET 4 pacdeTHbIE padOTHI. 3a pelieHue
KaXXI0W OH MOXKET MOyduTh OT 6 10 9 GannoB. PacuetHas pabora ornieHUBaeTCs Mu-
HUMYM B 6 0ayutoB (eciii He CIPAaBWIICS C 3aJJaHWEM Oe3 ITOMOIIH MPETOo1aBaTelis),

Kpurepuu oieHKH pacueTHbIX padoT

MaKCUMYM B 9 0aJuToB (€ClIn CIIpaBUIICS C 3aJJaHUEM CaMOCTOSTEIIBLHO).

WTOroBBIN pEUTHHT IO paCYETHBIM PabOTaM MPOCTABIISIETCS KaK cpeaHee apud-

METHUYECKOE MOJYyYCHHBIX 0aJIIOB 3a peuieHue 4 pacyeTHbIX padoT.




MuHHCTEPCTBO HAYKU U BhIcIIero odpazoanus Poccuiickoit denepannu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)

beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS

BBICIIIETO 00pa30BaHUs

«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN 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 3aMeIeHs ¥ BEKTOPHBIC JUarpaMmbl TpaHc(hopMaTopoB.

. I3MeHeHne BTOPUYHOTO HANpsDKEHUS TpU Harpyske Tpanchopmaropa.
. [Torepu u KIIJI tpanchopmaropa.

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

. [TapannensHas pabota TpanchOpMaTOpPOB.

. ABTOTpaHc(hOpMaTOpBhl.

. YCTpOICTBO, MPUHLUI AEUCTBHSI MAILIUHBI TOCTOSTHHOTO TOKA.

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

ITorepu u KIT/] gBurarenst mocTOSHHOTO TOKA.

OcHOBHbBIE YpaBHEHHS MAILIMH IMOCTOSIHHOTO TOKA.

CriocoObl peryIMpoBaHusi CKOPOCTH JIBUTATENS TOCTOSIHHOTO TOKA.

Bubl TopmokeHHs ABATATeNs TOCTOSHHOTO TOKa

YcTpolicTBO, MPUHITUN ASUCTBUS Tpex(ha3HOTO aCHHXPOHHOTO JIBUTATENsS
DKBUBAJICHTHASI CXEMA M BEKTOPHAs TMArpaMMa aCUHXPOHHOTO IBUTATEIA.
ITorepu, KIIZl u 3HEpreTrueckas quarpaMMa aCHHXPOHHOTO JIBUTATEIIS.
DIIEKTPOMEXAHUYECKASA U MEXaHUYECKAsl XapaAKTEPUCTUKU ACUHXPOHHOIO JIBU-

raTciis.

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

Cnoco0bI perynupoBaHusi CKOPOCTH BPAILIEHHUs] aCHHXPOHHOTO JIBUTATES.
Bubl TopMOKEHUSI aCHHXPOHHOTO JBUTATEIS.

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

[TpunIUT cCOCTaBICHMS CXeM OOMOTOK MEPEMEHHOTO TOKa.

Y CcTpOUCTBO, MPUHIIUIT JEUCTBHUSI CHHXPOHHOTO JBUTATEIS.

MOMEHT CHHXPOHHOTO JBUTATENS, YIIIOBAsI XapaKTEPUCTHUKA.

Mexannueckas U 3JIEKTPOMEXAHNYECKaAsA XapAKTEPUCTUKU CUHXPOHHOTO JBHU-

raTcis.

26.
217.

[Torepu u KIIJI cuHXpOHHOTO ABUTATENS.
ITyck CHHXpOHHOTIO JBUTATEN.



28. U-00pa3Hble XapaKTepUCTUKHA CUHXPOHHOTO JBUTATEIS.

29. Bunipl, pUYUHBI 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. BeiOop 1mIMH U TOKOTIPOBOIOB.

34. Bribop xabenei.

35. OcHOBHBIE CIOCOOBI TallIEHUsI TIEKTPUUYECKOM AyTH B anmnaparax 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 0eyx meopemuueckux 60npocoe.
Makcumanwvustit 6ann 3a Ik3amen cocmaesniem 40, MUHUMATbHBLIL 0aAN1 —
24 .13 nux:
—eonpoc 1 — max20 oannoe; min — 12 6annos;
—eonpoc 2 — max20 oannoe; min — 12 éannos.
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