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Ilepeuenv komnemenyuilt u UHOUKAMOPOE OOCMUNCEHUA KOMREMEHYUIL C YKA3AHUEM IMAN06 POpMuUpoeanus é npoyecce 0C60eHUA OUC-
YUNTIUHBL

Komnerennuu:

OIIK-3 - CiocobeH mpuMeHSITh COOTBETCTBYIOIIUHN (PH3UKO-MAaTEeMaTHUYECKUHN ammapar, METO (bl aHAJIM3a M MOJICITMPOBAHUS, TEOPETHUECKOTO U
HKCIEPUMEHTAIBHOIO UCCIIE0BAHUS MIPHU PEIIEHUH ITPO(ECCHOHABHBIX 3a/1ay.

WHaukaTopbl TOCTUKEHUS] KOMIIETEHLIUU:

OIIK-3.1 - 3HaeT OCHOBHBIE 3aKOHbI €CTECTBEHHOHAYYHbBIX JUCLUIUIMH, METOJIbl aHAJIN3a U MOJIEIIMPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEH-
TaJbHOTO UCCIIEIOBAHMS;

OIIK-3.2 - YMeeT ucnosab30BaTh OCHOBHbBIE METO/Ibl €CTECTBEHHOHAYYHBIX AUCLUILINH, METObI aHAIM3a U MOJEIMPOBAHUS, TEOPETUUECKOr0 U
AKCIIEPUMEHTAIILHOTO UCCIIEI0BAHUS;

OIIK-3.3 - Bnaseer HaBbIKaMH NTPAKTHYECKOTO UCIIOJIb30BAHUS 3aKOHOB €CTECTBEHHOHAYUYHBIX JUCLMIUIMH, METO/IOB aHAIM3a U MOJEIUpOBa-
HUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO HCCIIEI0BaHUS.

OIIK-5 - Cnioco6eH ucrnoiab30BaTh CBONCTBA KOHCTPYKIIMOHHBIX U 3JIEKTPOTEXHUUECKUX MaTEpHAaIOB B pacyeTax napaMeTpoB U PeKUMOB 00b-
€KTOB MPO(PECCHOHATLHOMN IEATEIIHOCTH.

WMHauKaToOpel JOCTUKEHHUS] KOMIIETEHIIUU:

OIIK-5.1 - 3HaeT OCHOBHbIE CBOWCTBAa KOHCTPYKIIMOHHBIX U AIEKTPOTEXHUUYECKUX MaTepUasoB;

OIIK-5.2 - YMeeT npoBOIUTH pacueThl MapaMeTpOB U PeXKUMOB 0OBEKTOB NMPO(HEeCCHOHAIBHON AESITENbHOCTH C YU€TOM CBOWCTB KOHCTPYKIH-
OHHBIX U JJIEKTPOTEXHUUECKUX MATepUAJIOB;

OIIK-5.3 - Bnaseer MeToiaMu ydeTa CBOMCTB KOHCTPYKIIMOHHBIX U 3JIEKTPOTEXHUYECKHX MaTepHUajoB IPU pacyeTax napaMeTpoB U PeKHMOB
00BEKTOB MPO(heCCUOHATILHOM IS TEIIbHOCTH.

15l 04HO0-3204YHOI0 OT/ICJICHUS

Dmansvt popmuposanus é npoyecce 0C60eHUA OUCUUNTIUHBL
Hnouxamoput 0o- (ykazamwv ece memwl uz PII/])
cmudicenus Kom- Jladopamopuvie Kypcosoii npoexm | Hlaumenosanue oyenoy-
nemenyuu Jlexkyuu Ilpaxmuuecxue 3anamus (paboma) Ho20 cpedcmea
3anamus

Jlabopamopnas pa-
OIK-3.1 Temwt 1-7 Temwr 1,2,3,6 Temwbt 2,5 He npedycmompenwvt | 6omalpacuemno-zpaghu-
yeckasn pabomaldkzamen

Jlabopamopnas pa-
OIIK-3.2 Temwt 1-7 Temwr 1,2,3,6 Temwbr 2,5 He npedycmompenst | 6oma/pacuemno-zpagu-
yeckas pabomalrkzamen




Jlabopamopnasn pa-
OIIK-3.3 Temwr 1-7 Temwr 1,2,3,6 Temwbt 2,5 He npedycmompenst | 6oma/pacuemno-zpagu-
ueckas pabomalykzamen
Jlabopamopnas pa-
OIIK-5.1 Temwt 1-7 Temw 1,2,3,6 Temwt 2,5 He npedycmompenwt | ooma/pacuemno-zpaghu-
ueckasn pabomalaKzamen
Jlabopamopnasn pa-
OIIK-5.2 Temwr 1-7 Temn 1,2,36 Temwt 2,5 He npedycmompenvt | 6oma/pacuemno-zcpaghu-
yeckas pabomalykzamen
Jlabopamopnas pa-
OIIK-5.3 Temwt 1-7 Temw 1,2,3,6 Temut 2,5 He npedycmompenvt | ooma/pacuemno-zpaghu-
yeckas padomalrkzamen
U1 3204HOr0 OTACIeHHS
Dmanwl popmuposanusn é npouecce 0ceoenHus OUCYUNTUHBL
Huouxamoput 0o- (vkazamo ece memwl uz PII/])
CHUIICEHUA KOM- Jlabopamopnsie Kypcoeoit npoexm Haumenosanue oyenoy-
nemenyuu Jexkyuu Ilpaxmuvueckue 3anamus (paboma) 1020 cpedcmea
3anaAmus
Jlabopamopnas pa-
OIIK-3.1 Temnr 1,2,6 Temwt 2,6 Temwbt 2,5 He npedycmompensl | 6oma/Konmponbhasn pa-
ooma [3K3amen
Jlabopamopnasn pa-
OIIK-3.2 Temwr 1,2,6 Temot 2,6 Temwt 2,5 He npedycmompensl | 60ma/KonmpoibHan pa-
ooma [rx3amen
Jlabopamopnasn pa-
OIIK-3.3 Temwnr 1,2,6 Temwr 2,6 Temwbr 2,5 He npedycmompensl | 6oma/kKonmponbhasn pa-
ooma [3K3amen




OIIK-5.1

Temnr 1,2,6

Temnr 2,6

Temwr 2,5

He npeoycmompenut

Jlabopamopnasn pa-
O0oma/konmponvhnasn pa-
ooma [rx3amen

OIIK-5.2

Temur 1,2,6

Temot 2,6

Temot 2,5

He npedycmompenut

Jlabopamopnas pa-
ooma/konmponvnan pa-
ooma [3x3amen

OIIK-5.3

Temvr 1,2,6

Temwnt 2,6

Temvr 2,5

He npeoycmompenut

Jlabopamopnasn pa-
ooma/kKonmponvhnasn pa-
ooma [IK3amen




Ilepeuensv oyenounvix cpeocme no oucyuniune (MooyJio)

Ouno-3aounoe omoenienue

Min, éannoe Max, oannoe
Ouenounvie cpeocmea | Kon-eéo | (6azoewtit ypo- (nosviuennulil ypo-
6€Hb) 6€Hb)
Jlabopamopnas paboma 4 18 30
Pacuemno-zpagpuueckan 1 18 30
paboma
IK3amen 1 24 40
Hmoczo: 60 100
3aounoe omoesieHue
Min, éannoe Max, oanno06
Ouenounvie cpeocmea | Kon-eo | (6azoewtii ypo- (noeviuwennwlit ypo-
6€Hb) 6€Hb)
Jlabopamopnas paboma 2 18 30
Koumponvnas paboma 1 18 30
IK3amen 1 24 40
Hmoczo: 60 100




HlIxana ouenusanusn

Indposoe
BbIpaKeHue

Bripaxenue B
0aJsnax:

CioBecHoe
BbIpa:KeHHe

Kputepun onleHKH HHIUKATOPOB JOCTHKEHHS MPU (hopMe KOHTPOJIA:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyerT

5

87 -100

OtnuuHo (3a-
YTEHO)

OrneHka «OTJINYHO» BBICTABIISETCS CTYICHTY, €CIIM TEOPETUIECKOE COJIEpIKa-
HHUE Kypca OCBOEHO IMOJHOCTHIO, 0e3 Mpo0enoB; HcuepnbIBaIOIIe, OCIEeI0-
BaTeNbHO, YETKO M JIOTHYECKH CTPOMHO H3JaraeT MaTepHuaji, CBOOOIHO
CIIPABIAETCS C 33la4aMH, BOIIPOCAMHU U IPYTUMY BHJIAMU [IPUMEHEHHS 3HA-
HUH; UCTIOJIB3YET B OTBETE JOMOIHUTEIBHBIN MaTeprall Bce peIyCMOTpEeH-
HBIE TPOTPaMMOM 3a1aHUs BBIITOJHEHBI, KAYECTBO X BBINOIHEHHUS OLIEHEHO
YHCIIOM 0aJUIOB, OM3KUM K MAKCUMaIbHOMY; aHAJIM3UPYET NOTY4YECHHBIE Pe-
3yNbTaThL; POSABISAET CAMOCTOSTELHOCTD PY BHITIOJIHEHUH 3a/1aHUH

74 - 86

Xoporo (3a-
YTEHO)

O1eHKa «XO0pOIL0» BBICTABIIIETCS CTYAEHTY, €CIM TEOPETUUECKOE COJIepKa-
HHUE Kypca OCBOEHO MTOJTHOCTHIO, HEOOXOAUMBbIE MPAKTHYECKUE KOMIIETCHIINN
B OCHOBHOM C(hOPMHPOBAHBI, BCE IPELYCMOTPEHHBIE IPOrPaMMOii 00yUIeHUs
yueOHbIC 3a/1aHUsI BHITOTHECHBI, KAYECTBO MX BBHIMOIHEHHS TOCTATOYHO BbI-
cokoe. CTyAeHT TBepO 3HAaeT MaTepuall, FPaMOTHO U 110 CYLIECTBY U3JIaraeT
€ro, He JJONYCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC.

60 -73

VY noBnerBopu-
TENBHO (3a-
YTEHO)

OrneHka «yIOBIETBOPUTEIHHO» BHICTABISIETCS CTYACHTY, €CIIH TeopeTHde-
CKO€ coJiepKaHue Kypca OCBOCHO YaCTHYHO, HO MPOOEIbl HE HOCAT CyIlie-
CTBEHHOT'O XapakTepa, OOJBIIIMHCTBO MPEyCMOTPEHHBIX ITPOrPaMMOi 3a/1a-
HUH BBITIOTHEHO, HO B HUX UMEIOTCS OIINOKH, ITPH OTBETE HA TIOCTABJICHHBIH
BOIIPOC CTYJICHT JIOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO MpPaBHJIbHBIC (op-
MYJIMPOBKH, HAOJIIOAA0TCS HAPYIICHUS JIOTHYECKOM TTOCIIeI0BATEIbHOCTH B
M3JI0’)KEHUH MPOTPaMMHOTO MaTepraa.

OHGHKa «3a4YTCHO» BBICTABJIACTCA CTYy-
JCHTY, €CJIM OTBETHI HAa BOIIPOCKHI 110 TEMaM
JUCHHMILIMHBI ITOCJICA0OBATCIbHBI, JTIOIrHYC-
CKH H3JIOKEHBI, AOIYCKAIOTCA HE3HAYH-
TCJIbHBIC HCJOYCTEI B OTBETE CTYACHTA, Ta-
KHE€ KaK OTCYTCTBHE CaMOCTOSATCIBHOI'O
BbIBOJA, PECUYCBLIC OIIHNOKH H ap

Huxe 60

Heynosnerso-
PHUTEIBHO
(He 3auTeHO)

OneHka «HEYyAOBIETBOPUTEIBHO» BBICTABISIETCS CTYAECHTY, €CIIM OH HE
3HAECT 3HAYUTEJIBHON YacTHU MPOrpaMMHOr0 MaTepuaia, JOIYyCKaeT Cylle-
CTBEHHBIE OIINOKH, HEYBEPEHHO, C OOJBIINMH 3aTPYAHEHUSAMH BBIIOIHSIET
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

OLIGHKB. «HC 3a4YTCHO» BBICTABJIACTCSA CTY-
JCHTY, €CJIU CTYACHT HC 3HACT OCHOBHLIX
IMOHATUH TEMBI JUCIUIIIIMHBI, HC OTBEYACT
Ha JOOIIOJHUTCIIBHBIC M HaABOJAIIMWE BO-
IIPOCHI IMpETIoJaBaTeIs.




KpaTkasi XapakTepucTHKA OIIeHOYHBIX CPEICTB

No
n/n

Haumenoesanue
OUCHOUHO20
cpeocmea

Kpamkasa xapakmepucmuka oyeHo4H020
cpeocmea

Ilpeocmaesnenue
OUeHOUHO020 Cpeo-
cmea 6 ponoe

2

3

4

JlaGoparopHas
pabota

Orto Buj yuyeOHOU paboOThl, LEIBIO KOTOPOIl
SABJISICTCA U3yYECHHUE, HCCIIECIOBAHUE, U3MEPE-
HUE XapaKTEPUCTHUK J1JA0OPaTOPHOTO OOBEKTA.
[enp m1abOpaTOPHBIX 3aHATHII: OCBOEHUE U3Y-
yaeMoM ydeOHOW IUCHUMIUIMHBI, MpUOOpeTe-
HUE HaBBIKOB IPAKTHYECKOTO0 IMPUMEHEHUS
3HaHUI y4eOHON TUCHUIUIMHBI € UCIIOJb30Ba-
HUEM TEXHUYECKHUX CPEJCTB U 000pYyIOBaHUS

Tembl maboparop-
HBIX pabOT, KOH-
TPOJIBHBIC BO-
IIPOCHI TIO TEME
1abopaTopHOil pa-
00ThI

[IpakTueckoe
3aHATHE

B xoxe npakTuueckux padoT CTYICHTHI OBJia-
JIEBAIOT YMEHUSIMM IT0JIb30BaThCs CIIPABOYHU-
KaMH, COCTaBJISITh TEXHUYECKYIO JOKYMEHTA-
1IUIO; BBIMOJHATH YEPTEHKH, CXEMBbI, TaOIUIIHI,
pemaTh pa3HOTo poja 3aJjauu, A€IaTh BbIUKC-
JICHUS, OTIPEACIATh XapAKTEPUCTUKHU pa3idy-
HbIX OOBEKTOB, siBJIcHUH. llenbro mpakTuye-
CKMX 3aHATHM SBIsSETCS BBIpabOTKa y
CTYJICHTOB HABBIKOB NPUMEHCHUSA IOJIYyYECH-
HBIX 3HAHUU ISl pEIICHUS MPAKTUYECKUX 3a-
nad.

Temsbl mpakTHUe-
CKUX 3aHSATHM.

KonTtponpHas
pabota

CpencTBo NpOBEPKU YMEHUW NPUMEHATH MO-
Jy4YCHHBIEC 3HAHUA JJIS PEIICHUS 3a/1a4d Ompe-
JEJICHHOTO TUIIA IO TEME WU Pa3Zeily.

KomrekT koH-
TPOJBHBIX 3aJaHUN
110 BapraHTaM

PacueTtHo-rpa-
¢uueckas  pa-
oora

CpencTBo NpoBEpKH YMEHUU MPUMEHSTH MO-
Jy4YE€HHBIE 3HAHUS 10 3apaHee ONPEACICHHOM
METOAUKE JUI1 PELICHHs 3a4ad IO JIUCLH-
IJIMHE B LIEJIOM.

Komrnekr 3ananuii
JUISL  BBITIOJIHEHUS
pacueTHO-Tpadu-
4eCKOM pabOoThI




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 MEXHOTIO2UU
Kadgheopa snexmpomexnuxu u snepeoobecneuenus npeonpusmuii

Hanpasnenune noarotoBku 13.03.02«30€KTPOIHEPTETUKA U IIAEKTPOTEXHUKAY
[Tpoduns/ [Iporpamma «DiIeKTpOCHAGKEHUEN

VY4eOHBIM IJIaHOM 110 HarpasiieHU 0 MoAroToBKH  13.03.02 «3aeKTpo3HEpreTHKA U IJICK-
TPOTEXHHKA» JUISI 00yUYaIONUXCS MPEAYCMOTPEHO MPOBEICHNE T1a00paTOPHBIX 3aHITHIA 10 JUCIIH-
winHe «CuioBas IeKTPOHUKAY.

JIaGoparopHbIe 3aHATHS IO JUCITUILINHE MPOBOJISATCS B CIICIUATHHO 000PYIOBAHHBIX J1a00-
paTopusiX ¢ MPUMEHEHHEM HEOOXOAUMBIX CPEACTB 00yueHus: 1abopaTopHOro 00opya0BaHus, Me-
Tonu4ecKux nmocobuii. Llens nmpoBeneHus 1a60paTOPHBIX padbOT - MPAKTHYECKOE OCBOCHUE TEOpE-
TUYECKUX MOJOKEHHUH JEKIIMOHHOTO MaTepuaia, a TakKe BbIpaboTKa CTYJEHTaMH ONpeAeNeHHBIX
YMEHUH U HaBBIKOB CAMOCTOSITEILHOTO KCIIEPUMEHTHPOBAHUSL.

JlabopaTopnas padora Nel. MccienoBanue ogHO(pa3HOr0 ABYXIOJIYIIEPHOJIHOIO BbI-

NpSAMUTEJISA

1. Cxema BUpTYyaJIbHOM YCTaHOBKH.

2. BelpasxeHus JUIs pacueTa OCHOBHBIX XapaKTEPUCTHK.

3. Harpy3ouHas xapakTepHuCTHKA.

4. DHepreTUYeCcKHe XapaKTePUCTHKH.

5. OcumstorpaMMbl MTHOBEHHBIX HANPSKEHUH U TOKOB.

6. BeiBos1bI 11O paboTe.

JlabopaTopnasi padora Ne2. MccnenoBanue Tpex(a3zHOro AByXImoJynepuoIHoro (Mocro-
BOI'0) BBHINPSIMHTEJISI

1. Cxema BUPTYalbHOH YCTaHOBKH.

2. BelpakeHue AJst pacueTa OCHOBHBIX XapaKTEPHCTHK.

3. Harpy3ouHble XapaKTEpUCTHKH BBIIPSIMUTENS O0€3 yueTa KOMMYTAIIUH U [IPU y4eTe KOM-
MyTaluu (Ha OAHOM Tpaduke).

4. DHepreTHYECKUE XapaKTEPUCTUKH BBIIPSIMUTEIS Id,cp, Id,max, 11(1)max 03 yueTa koMmyTa-
LIUU U TIPH y4eTe KOMMYTAallUU (Ha OJJHOM rpaduke).

5. DOmuepreruueckue xapakrepuctuku Si(1), p1(1).

6. OcumuIorpaMMbl MTHOBEHHBIX HAIPSKEHUH U TOKOB.

7. BwiBogBI IO pabore.

JlaGopaTopnas padora Ne3. UccienoBanue Tpex¢a3Horo HHBepTOpa, BeIOMOIO0 € CeThI0

Cxema BUPTYalIbHOHN YCTaHOBKH.

BeipaxkeHus i1 pacyeTa OCHOBHBIX XapaKTEPUCTHK.
DHepreTU4ecKue XapakTePUCTUKH.

PerynupoBouHas XapakKTepUCTHKA.

CriekTpaibHBIN COCTAB TOKA B IIETIH IEPEMEHHOTO TOKA.
BriBosiwI 110 paborTe.

ook owdE



JlaGoparopnasi padora Ned. HcciaenoBanme oaHodga3HOro (MOCTOBOr0) MHBEPTOpPa €
CHMMETPUYHBIM 32KOHOM yNIPAaBJICHUS

Cxema BUPTyaJIbHON YCTaHOBKH.
BeipaskeHust 17151 pacueTa OCHOBHBIX XapaKTEPUCTHK.
Harpy3ouHas xapakTepucTHKa HHBEPTOPA.
DHepreTHYecKre XapaKTepUCTHKH HHBEPTOPA.
PerynupoBodHas XxapakTepuCTHKA HHBEPTOPA.
CrieKTpaibHBIN COCTAB HANPSHKCHUS M TOKA HATPy3KH.
. BwBoguel no pabore.
Matepuaibl 1a00pPaTOPHBIX pabOT MPHUBEACHBI B METOJAWYCCKOM YKa3aHUH,
pa3paboTaHHOM Ha Kadenpe «IJICKTPOTEXHHKA W DHEProoOCCICUCHUE MpPEANpHs-

THI:
I'aBpuios,E.H.CumnoBast anekTpoHnka: yaeOHO-MeToandeckoe nocodre K 1abopaTopHbIM paboTam
/E.H.I'aBpunoB.-Kazanb: lkona, 2020. - 90c.

NookrwnpE

Kpurtepuu onieHKH J1a00paTOPHBIX PadoT

[Tpu moaroroBke k 1abopaTopHOi padoTe o aucuuruimHe «CUIIoBast IEKTPOHUKAY» CTYIACHT
JIOJKEH BBIIOJHUTD CIIEAYIOIINE BUABI paboT:

Ouno-3aounoe omoenenue

MunumanbHbiid | Makcumaiib-
Buabl pador .
o0as HBI 0aJu1

CamocrosiTenbHast mpopaboTka TeopeTHye- 1 1
CKOT'0 MaTepuasa K JlabopatopHon pabore
O3HaKOMJIEHHE C YCTaHOBKOHM, TPHUOOPOM,
METOJMKON BBINOJHEHUS JIaDOpaTOPHOU 1 1
paboThI
BrinmonHeHnne HEOOXOIUMOro  AKCHEPHU- 1 2
MEHTa
O6paboTka pe3yabTaTOB MCCIEAOBaHUA, 1 5
OCTpOEHUE TpadhUKOB
AHaln3 pe3yJbTaTOB UCCIIEIOBAHUS U BbI- 1 9
BOJI 10 paboTe

UTOIO: 5 8

Taxum oOpazoM, kKaxk1as JlaboparopHasi paboTa OIEHUBACTCSI MUHUMYM B 5 6aJI0B, MAKCUMYM
B 8 6atoB. CTy1eHThl OYHO-320YHOI'0 OT/I€JICHUI BBIMOJIHSAIOT 4 1abopaTopHble pabOThI, TO3TOMY
MHMHHMaJIbHOE KOJIMUYECTBO OAJUIOB MO pe3ysbTaTaM JabopaToOpHbIX 3aHATHI coctaBiseT 20 Oa-
JI0B, MAKCHMAJIbHOE — 32 OaJia.

3aounoe omoenenue
MunumagabpHbii | MakcuMaib-
oaJLa HBIHA 0211

1 2

Buabl pador

CamocrosiTenbHas npopaboTka TeopeTHye-
CKOr0o MaTepuaia K JabopatopHoil padote

O3HakOMIIEHHE C YCTaHOBKOM, TprOOpOM,
METOJMKON BBIMOJHEHUSI J1TA00paTOPHOU 1 2
paboTHI




Brimonaenne HE0OXOAUMOTO — JKCHEPH- 3 4
MEHTa
OO6paboTka pe3ynbTaTOB WCCIEIOBAHNUS, 3 4
MOCTPOEHUE IrparKOB
AHanu3 pe3ylbTaTOB UCCIICIOBAHUS U BBI- 9 4
BOJI 110 paboTe

UTOrOoO: 10 16

TakuMm 00pazom, Kaxas 1abopaTopHas paboTa OIEHUBACTCSI MUHUMYM B 9 0a10B, MAKCHMYM
B 15 6amnoB. CTyAeHTHI 3209HOTO OTAEIECHUS BHINOJIHSIOT 2 1a00paTOpHBIE pabOThI, IOATOMY MH-
HUMAaJIbHOE KOJINYECTBO OAJIOB 1O pe3ylbTaTaM J1abopaTOpHBIX 3aHATUN cocTaBiseT 20 6ayios,
MakcuMajibHoe — 32 6aia.



MunucTepcTBO HayKu U BeIciiero oopasosanus Poccuiickoit deaepanuu

HuxHekaMCKui XUMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((prinan)
(benepanbHOro rocyAapCTBEHHOTO OIOI)KETHOTO 00Pa30BaATENBLHOTO YUPEXKICHUS
BBICIIIETO 00pa30BaHuUs
«KazaHckuii HaMOHAIBHBINA UCCIEAOBATEILCKUN TEXHOJIOTHYECKUN YHUBEPCUTET)

Dakynomem UHGOPMAYUOHHBIX MEXHOTIO2UU
Kageopa snexkmpomexnuxu u snepeoodbecneyerus npeonpusimull

Hanpasnenue noarotoBku 13.03.02«30€KTPpOIHEPreTUKA U DJICKTPOTEXHUKA
[Tpoduns/ [IporpamMmma «IIeKTPOCHAOKCHUE

PacuerHo-rpadguyeckasi pabora
o nucturuinHe «CHUIoBast JJICKTPOHUKAY
(1711 0YHO-320YHOTO OT/ICJICHHMS)
Konrpoabnasi padora
1o AUCIUIIInHE « CHUIIOBas AJICKTPOHUKAY)
(1711 3209HOTO OT/ICTICHHUS )

3aganue 1. /{7151 Ipey10’)KeHHOTO B TaOIuIIe | IBHraTess OCTOSHHOTO TOKA C He-
3aBHCUMBIM BO30YXKICHUEM CJICIYST PaCCUUTATh JIEMEHTHI Tpex(a3HOoro yIpasJse-
MOTO (THPHCTOPHOTO) HEPEBEPCUBHOTO BBIPAMHUTEIISA, MOJIYYAIOIIEr0 MATAHUE OT
cetr yepe3 TpaHchopmarop. CxeMa BHIIPSIMUTEIS yka3aHa B Ta0u. 1. [TapameTpsr
nutatomeit cetu U, = 380B, f = 50I'w.

Tabmuma 1

Ne Ba- Pu Uy n, % Ly Cxema BeIIPSIMUTENS

puaHTa
1 15 220 85,5 2,7 MOCTOBAs
2 15 440 86 11 CO CpeJIHEeU TOUKOM
3 26 440 89 49 MOCTOBast
4 26 220 89,5 0,68 CO CpeJIHEe TOUKOMH
5 37 440 79,5 2,2 MOCTOBAsI
6 13 440 82 25,5 CO CpeJIHEeN TOUKOMH
7 22 440 84,5 16,8 MOCTOBAs
8 22 220 87,5 1,6 CO CpeJHel TOUKOU
9 36 440 87,5 8,1 MOCTOBast
10 60 440 90,5 1,6 CO CpeJIHEeN TOUKOM
11 7,5 220 77 82,43 MOCTOBas
12 11 220 79,5 62,25 CO CpeZIHEe TOUKOM
13 15 220 80,5 62,25 MOCTOBas
14 37 220 86,5 45,75 CO CpEIHEH TOUKOM
15 18 220 80,5 37,9 MOCTOBas
16 18 440 80,5 37,9 CO CPEJIHEH TOUKOM
17 50 440 87 29,8 MOCTOBAs
18 55 220 87 26,8 CO CpeJHel TOUKOU




19 55 440 87 20,2 MOCTOBAas
20 45 220 86 28 CO CpeliHeN TOUYKOi
21 45 440 86,5 30 MOCTOBas
22 75 220 88,5 22.8 CO CPEJIHEH TOUKOM
23 90 440 89 25 MOCTOBasI
24 110 220 89,5 22.8 CO CPEJIHEeH TOUKOM
25 110 440 89,5 30 MOCTOBas

3AJIAHHUE 2. 1o karanoram ¢pupM-ipou3BOAUTENEH BRIOpATh MpeoOpa3zoBaTelib ya-
CTOTHI 111 pabOTHI B COCTaBE YaCTOTHO-PETYIMPYEMOTO JIEKTPOIIPUBOIA HACOCA C
ACHHXPOHHBIM JIBUTATEIeM (THII JBUTATEINS YKa3aH B Ta0nuIle 2), pacCuuTaTh OCHOB-
HBIC TTapaMeTPhl BEIOPaHHOTO TIPeoOpa3oBaTest 4aCTOTHI.

Taoauna 2
No
BapuUaHTa Twun nBurareis
1 5SA80MA2
2 5AM112M2
3 ANPM132M2
4 5A160S2
5 5A160M2
6 ANP180S2
7 AHNP180M?2
8 5A200M2
9 5A200L2

10 5A225M2

11 5AM250S2
12 SAM250M2
13 5A200M4

14 5A200L4

15 5A225M4

16 SAM25054
17 SAM112MA6
18 SAM112MB6
19 5A160M6

20 5A200M6

3AJAHHUE 3. [IuceMEeHHO OTBETUTH Ha BONPOCHI, YKa3aHHBIE B COOTBETCTBYIOLIUX
BApUAHTAX:

1 BapuanT — 1, 9

2 BapuanTt — 2, 10

3 BapumanT — 3, 11

4 Bapuanr — 4, 12

5 BapumanT — 5, 13

6 BapuanT — 6, 14



7 Bapuant — 7/, 15
8 Bapuant — 8, 16
9 Bapuant — 9, 8
10 Bapuant — 10, 7
11 Bapuant — 11, 6
12 BapuanT — 12, 5
13 BapuanT — 11, 4
14 BapuanTt — 10, 3
15 Bapuant — 9, 2
16 BapuanT — 8, 1
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[TosrynpoBOIHUKOBBIE TUO b

Tpanzuctopsl — Ounossipusie, nojiessie 1 |GBT-Tpan3ucTopsl

Tupucrops! — onHoonepainontbie U GTO-TUpUCTOPEI

TpexdazHblil ynpaBisieMblil BBITPSIMHUTENb CO CPEeIHEH TOUKOM
Tpexda3zHbiii MOCTOBOH YIIpaBIsieMblil BBIIPIMUTEIb

DHepreTUYECKUe NOKa3aTeu BhIIPSIMUTENECH U METO/Ibl UX MOBBIIIEHUS
WNHyKTUBHBINA M €MKOCTHBIN CIIIaKUBAIONIUE (PUIBTPbI

3aBHCHMBIE HTHBEPTOPBI

ABTOHOMHBIE HHBEPTOPHI TOKA

ABTOHOMHBIE UHBEPTOPBI HAIIPSKEHUS

[InpOTHO-UMITYJIBCHAS. MOLYJISILUS

[TpeoOpa3oBareny 4aCTOThI C IPOMEKYTOUHBIM 3BEHOM ITOCTOSIHHOTO TOKa
[TpeoOpa3oBareny 4aCTOThI C HEMOCPEACTBEHHOM CBSI3bIO
upoTHO-UMITYJIBCHBIE TPEOOPA30BaTENN TOCTOSIHHOTO TOKA

YcTpoiicTBa MIaBHOro mycka (MMIYJIBCHBIE PETYJISTOPHl IEPEMEHHOTO HaIpsi-
KEHUS)

Hcrounnku 6eciepe0oitHOro MUTaHUs

MunumanvHulii 6ain 3a pactemHo-2papuuecKyro/KOHmMpoJIbHYI0 padomy cocmae-
asnem 16, maxcumanovnotit 6ann- 28.



MuHHCTEPCTBO HAYKU U BhICIIEro odpa3oBanus Poccutickoit denepaivu
HuxHekaMCKU XUMUKO-TEXHOJIOTUIECKANA MHCTUTYT ((prinain)
beneparTbHOTO TOCYAaPCTBEHHOTO OFOIKETHOTO 00Pa30BaTEILHOTO YUPEKICHHUS
BBICIIIETO 00pa30BaHUs
«Ka3aHCkuil HalIMOHATBHBIA UCCIEN0BATENBCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Dakynomem UHGOPMAYUOHHBIX MEXHOTIO2UU
Kagheopa snexmpomexnuxu u snepeoobecneueruss npeonpusmuii

Hanpasnenune noarotoBku 13.03.02«30€KTPOIHEPTETUKA U IIAEKTPOTEXHUKAY
[Tpoduns/ [Iporpamma «DiIeKTpOCHAGKEHUEN

Chnucok IK3aMECHAIIMOHHBIX BOIIPOCOB
10 AUCHUIIIINHE «CunoBas QJICKTPOHHKA»

. IlonynpoBogHuKoBbIe TPHOOPEL. P-N-niepexon.

. Tpansuctopsl — Ounomnsipusie, mosnesbie U |IGBT —rpansucropsr

. Tupucropsl — ogHoonepanronnbie U GTO- TUpUCTOPHI

. OgHo(a3HbIl OTHOMOTYEPUOAHBIN BEIPSIMUTEIND

. OnHoda3HbIi 1BYXIIOIYNEPUOIHBINA BBIIPSIMHUTEb

. OgHo(a3HbIli MOCTOBOM BBIITPSIMUTEIND

. YrpaBnseMblid 01HO(a3HbII IBYXIOIYIEPUOIHBINA BBITPSIMUTENb CO CPEIHENH TOUKOM.
. YrpaBsieMsblid 0/THO(a3HBII MOCTOBO BBIIIPSIMUTEIb

. Tpex(a3Hblil BEIIPAMUTEND C HYJIEBBIM BBIBOJOM

. Tpexazuplii ynpaBisieMblii BHIIPIMHUTEIb CO CPETHEH TOUKOM

. Tpexa3ublif MOCTOBOM yIpaBisieMblil BBIIPSIMUTEIb

. IHIyKTHBHBII 1 EMKOCTHOW CTIa)KUBAIOIINE (PHIIBTPHI

. DHEPreTUYecKue MoKa3aTeIu BhIIPIMUTENIECH U METOABI UX MTOBBIIICHUS

. IHBEpTOPBI BEIOMBIE CETHIO

. ABTOHOMHBIE HHBEPTOPBI HAIIPSKEHUS

. ABTOHOMHbIE HHBEPTOPHI TOKA

. IIpeoOpa3zoBaTenu 4acTOThI C HEMOCPEICTBEHHO CBSA3BIO

. [IpeobpazoBareny 4aCTOThI ¢ IPOMEKYTOUHBIM 3BEHOM ITOCTOSIHHOTO TOKa

. YCTpOHCTBa IJIaBHOTO IycKa (MMITYJIbCHBIE PETYIISATOPHI IEPEMEHHOTO HANPSKEHNU)
. Uctounuku 6ecriepe00oitHOro MuTaHUs

P OO NO OIS, WN—

NP R R R R R R
COWWOWNOUDWNERLO

Maxkcumanwvnuutit 6ann 3a Ik3amen cocmaensiem 40, munumanovusiii o6aan 24.
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