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1. AHHOTALIUA
K pabouell mporpaMme AUCHHUILINHBI
b1.0.19 DnexkTpuyeckue MamMHbI
TpynoemkocTs 6 3.€.

1.1. Leab ocBoeHUsI U KpaTKoe Co/iep:KaHue JMCIHUIIIHHbI
Ilenb  ocBoeHus:  chopmupoBaTh  oOwenpodeccuoHanbHble  3HAHUS B OOJIACTH

AIIEKTPOMEXAHUYECKOT0 IPe0Opa30BaHusl SHEPTUU, 03HAKOMUTh OyAyIIMX CIELHAINCTOB C OCHOBaMU
TEOpUU W TPHUHLIUIAMU JEHCTBUS OCHOBHBIX BHJOB JJIEKTPUYECKHX MAalIWH, C OCOOEHHOCTSIMH

IPUMEHEHHUS U X HKCIUTYaTallMOHHBIMH XapaKTePUCTUKAMU.
OCHOBHOW 1ENIBbI0 TUCHMIUIMHBI SIBIIS€TCS (POPMHUPOBAHUE Y CTYJEHTAa 3HAHUM M yMEHUH B
00J1aCTH IEKTPOMEXAHUYECKOT0 MpeoOpa30BaHusl SHEPTUN U MOTUBALIUU K CaMOOOPa30BAHUIO
Kpatkoe copepkaHue AUCLUIUIMHBI: OCHOBBI TEOPHH 3JIEKTPOMEXAaHMUYECKOI'O MpeoOpazoBaHMs
DHEPTUU M (PU3MUECKUE OCHOBHI PaOOTHI AJIEKTPUUYECKUX MAIIUH; BHUJIBI AJIEKTPHUECKUX MAIIMH U MX
OCHOBHBIC XapaKTEPUCTUKH; SKCILTyaTallMOHHbIE TPeOOBAaHUS K pa3IMYHBIM BHJAM 3JIEKTPUYECKHX

MalllnH.

1.2. Ilepevyenb MJIAHMPYEMbIX Pe3yJIbTATOB 00yUeHHs MO JUCHHUILINHE, COOTHECEHHBIX C
IVIAHUPYEMBIMH pPe3y/1bTaTaMH 0CBOCHHS 00pa30BaTe/IbHON MPOrpaMMbI

[Lnanupyembie
Haumenosanue PE3YIbTaTE! Nunukatopsl Inarupyemie
OCBOEHUS pe3yNbTaThI OneHouyHbIe
KaTeropuu (rpymnmsl) JOCTHKECHHUS
KOMIIETEH I porpamMmmsl (KoJl KOMIIeTeHIH o0y4yeHus 1o CpeacTBa
U coJiepKaHue TUCLUILTUHE
KOMIIETEHIIHNH )
O6menpodeccuonan | OINK-4: OIIK-4.5: [Tocne n3ydenus Pa3HOYpPOBHE
BHBIN Cnocoben AHanuzupyer JTUCHUTUTUHBI BbIC 33JIaHUS,
HCIIOJIb30BaTh YCTaHOBUBILIME- | CTYJCHTHI JOJKHBI 1ab0paTOpHBI
METO/Ibl aHAJIM3a U | CS1 PEKUMBI HMeThb € paboTHl,
MOJIETUPOBAHUS paboThl npeacTaBjIeHue: KII, Tecr.
AIEKTPUUYECKUX TpanchopmaTo- | - 0 KIacCUpHUKaIUU
nenei u poB U ANEKTPUUYECKUX
AIEKTPUUYECKUX BpAILAIOIIMXCSl | MAILUH; O MECTE U
MaIIHH. ANEKTPUYECKUX | POJIU DIIEKTPUUECKUX
MaIliH MaIlIVH B
pa3IMYHbIX ANEKTPOCHAOKEHUH,
THUIIOB, B aBTOMAaTHU3allUU
UCIIOJIB3YET MPOMBIIIJIEHHOTO
3HAHUE UX MIPOU3BOJICTBA; 00
PEXKHUMOB OCHOBHBIX
[IpoekTHbII paboTeI U TEHACHIMIX B
XapaKTePUCTHK. | Pa3BUTUHU
NNEKTPUYECKUX
IIK-1: Cmocoben | ITIK-1.1: MallINH;, O HEKOTO-
MPUHUMATh OcymiecTBisieT | pbIX 3JEKTpOMAIIH-
ydacTue B cbop u aHaNu3 HHBIX YCTPONCTBax
MPOCKTUPOBAHUM | HCXOIHBIX CIELIMATILHOTO
00BEKTOB JAHHBIX JUISI Ha3HAYCHMSL.




DKCIUTyaTallMOHHBIH.

npodeccuoHanb- | IPOEKTUPOBA-
HOU J€ATENbHOCTU | HUSL.
B cooTBercTBUM ¢ | [1K-1.2:
TEXHUYECKHM PazpaOaTbiBaeT
3aJJaHAEM | MIPOEKTHYIO U
HOPMATHUBHOTEX- | pabouyio
HUYECKOMN TEXHUYECKYIO
JOKyMEHTalue, | JOKyMEHTalHuIo,
coOuo1as oopmisier
pas3nuyHbIe 3aBepILECHHbIC
TEXHUYECKHE, MIPOEKTHO-
sHeprod(hPeKkTuB- | KOHCTPYKTOP-
HBIC U CKHe pabOTEHI.
HKOJIOTUYECKUE
TpeOOBaHUS
[1K-2: Cnocoben | I1K-2.1:
IPOBOJTUTH PaccuntsiBaet u
000CHOBaHME MPOEKTHPYET
MPOEKTHBIX TEXHUYECKHE
pELICHUH. OOBEKTHI B
COOTBETCTBHUH C
TEXHUYECKHM
3aJJaHUEM C
UCHOJIb30BAHU-

€M CTaHJapT-
HBIX CPEJICTB

aBTOMaTH3aIHU
IIPOEKTHPOBa-
HUSL.

I1K-3: Cnocob6en | I1K-3.1:

IPUMEHSTh Opranunzyet

METOMBI 1 HKCILTyaTaIuio

TEXHUYECKHE 3JIEKTPO00OpY 1T

cpencTBa OBaHUS Ha

HKCIUTyaTallMOH- | CPEIHEM U

HBIX UCTIBITAHUHA U | HU3KOM

JIMarHOCTUKHU HanpsOKeHUH.

AIIEKTPOIHEPTETH-

YECKOro U

AIIEKTPOTEXHU-

4eCKOTo

000pyI0BaHUS.

[IK-4: ToroB « |IIK-4.2:

Y4acTHIO B | CocTaBmusier

BBINOJIHEHUH MHCTPYKIMHU IO

PEMOHTOB OKCILTy aTaIiH

o0opyaoBaHus 1O | 00OpYAOBaHUS U

3aIaHHOU IIPOrpaMMBbI

METOMKE. UCTIBITAaHUH.

3HaTh: YCTPOUCTBO U
MIPUHIIUIIBI 1eHCTBUS
Tpa"copmaTopa u
ANEKTPUIECKUX
MAIIVH [TePEeMCHH-
OT'0 U TTOCTOSIHHOTO
TOKa OOIIETPOMBI-
IIJIEHHOTO
MIPUMCHCHHS,
OCHOBHBIE PEKUMBI
paboThl
ANEKTPUIECKUX
MalvH 1
TpaHcpopMaTOpOB;
0COOEHHOCTH
NapayieabHON
paboTHI C CETHIO
TpaHcGpopMaTOpOB U
KPYTTHBIX
CUHXPOHHBIX MAIIIVH;
OCHOBHBIC
XapaKTePUCTHKU
JIBUTATEJICH,
TeHEepaTopOB,
TpaHc(hopMaTOpOB U
AKCILTyaTaluo-HHbIE
TpeOOBaHUS K HUM;
CIIOCOOBI 1
0COOEHHOCTH ITyCKa,
PEryIHpO-BaHUS
9acTOTa BpaICHUS
JIBUTATEJICH;
TEHICHIIMH PA3BUTHS
TpaHcGpopMaTOpPOB U
OM.

yYMeTb: ONpeIesTh
nmapamMeTpsl U
COCTaBIISITh CXEMBbI
3amernieHuss OM u
TpaHcpopMaTopoOB;
paccuuTaTh
MarHMTHYIO IIETb
BJIEKTPUYECKON
MalIUHbI; COCTaBUTh
CXEMYy H ITOCTPOHTH
BEKTOPHYIO
auarpamMmy u
paccuuTaTh
OCHOBHBIC
XapaKTePUCTUKU
MAIIIHHBI;
BBITIOJTHATh




AKCIIEPUMEHTAJIbHbIE
HCCIEA0BaHMS 110
3aJIaHHOM METOJINKE,
o0pabaThIBaTh
pe3yNbTaThl
SKCIIEPUMEHTOB.
Baaaers: pacuera u
KOHCTPYHUPOBAHMS
BJIEKTPUYECKON
MaIlWHBI;
BBITIOJTHEHUS
geprexeit OM.

1.3. MecTo AucuMIIMHBI B CTPYKTYpe 00pa3oBaTe1bHOM NPOrpaMMbl

WNunekc HaumenoBanue Ceme | MHmeKkchl 1 HAUMEHOBAHUS YU€OHBIX TUCITUTIINH
TUCIUIUTAHBL (MOIYJIst), | CTp (MoJtyneil), mpakTUK
MPaKTUKH nu3yqe Ha KOTOpbIS
JUTSL KOTOPBIX
HUS OTHPAETCs o
. coJlep:KaHue JaHHOMN
coJiepKaHue JaHHOU
JTUCIUTITUHBI (MOIYJIsS)
MUCIUAILINHEI N
BBICTYIIAET OMOPOit
(Motyst)
b1.0.19 DneKTpuyecKue 7 b1.0.14 b1.B.01 Teopus
MaIlHbI duzuka(pazaen AJIEKTPOIPUBOIA
3IEKTPUYECTBO,

MarHeTH3M, BOJIHBI),
b1.0.13
Maremartunka
pa3mensr:
Huddepennmansaoe
UCYHCIICHUE,
HNuTterpanbHoe
WCYHCIICHUE.

1.4. SI3bIk MpenoxaBaHusi: PyCCKUN




2. O0beM AUCHMIIMHBI B 3249€THBIX €JMHUIAX C YKA3aHHEM KOJIHYECTBA aKaJAeMH4YeCKHX YaCoB,
BblIeJICHHBIX HA KOHTAKTHYI0 padoTy o0y4aromuxcs ¢ npemnojaasaresieM (110 BUIaM y4eOHBIX
3aHATHI) H HA CAMOCTOSAITEJIbHYI0 padoTy 00yyaromuxcst

Brimucka u3 yuebnoro minana (rp.3-b-2I1-23(5)):

Kox n Ha3BaHME AUCIUIUTMHBI 10 Y4eOHOMY IJIaHY b1.0.19 DnexkTpruyeckue MaluHbl
Kypc n3yuenus 4
Cemectp(bl) U3yueHUs 7
dopmMa NpoMeKyTOUHON aTTeCTAlMH (3aUeT/3K3aMeH) 9K3aMeH
KypcoBoe npoektupoBanue, CEMECTp BBIITOTHEHUS 7
Tpynoemkocts (B 3ET) 6 3ET
Tpynoemkocts (B yacax) (cymma ctpok Nel,2.3), B T.4.: 216
Nel. KonrakTHas  padora  oOywammmuxess ¢ | OObeM ayquTOpHOH Br.u. c
npenoaasareieM (KP), B yacax: paboThl, MIPUMEHEHUEM
B yacax JOT umu 20!, B
yacax
O06nem pabots (B yacax) (1.1.+1.2.+1.3.): 46
1.1. 3aHATHS JICKIIMOHHOTO THMA (JIECKIIHH ) 14
1.2. 3aHsATHS CEMUHAPCKOTO TUTIA, BCETO, B T.4.: 12
- IPAKTUYECKUE 3aHITHUS 12
B (dhopme mpakTHUECKO# MOTOTOBKH 12
- 1abopaTopHbIe paboThI 12
- IPAKTUKYMBI
1.3. KCP (KOHTpOJIb CaMOCTOSATENBbHOW paloThI, 8
KOHCYJIbTAITUH)
Ne2. CamocTtositenbHas padora odyyaromuxcs (CPC) 161
(B yacax)
Ne3. KosmmuyecTBO 4acoB Ha 3K3aMeH (IIpU HAJIUYUU 9
HK3aMeHa B YUeOHOM IJIaHe)

1yKa3LIBa€TCH, €CJIM B aHHOTallu1 O6paBOBaT€HBHOﬁ IporpaMMel IO NO3ULHHU ((CBGHGHI/IH O IPUMCHCHHUHU JUCTAHIIUOHHBIX
TEXHOJIOTUI 1 QJICKTPOHHOT'O O6y‘-I€HI/I$I)) YKa3aH OTBCT «Aa».
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3. Copep:xaHue AUCHUILUINHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM € YKa3aHHeM 0TBeJeHHOr0 Ha HUX
KOJIMYeCTBA aKa/leMHYeCKHUX YacOB U BUJ0B YU4eOHbIX 3aHATHI

3.1. Pacnipeaesienne 4acoB o TeMaM M BHIaM Y4eOHBIX 3aHATHI

Tema Bcero KonTakTHas pabora, B yacax Yacer CPC
9acoB
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Beenenue. 12 (JIP)
Tpanchopmaropsl 33 3 36) 3 2 12 (TTP)
OO61ue Bonpochl 12 (JIP)
TEOpPUU MAIlIUH 46 2 - - 1 12 (ITP)
MEPEMEHHOI0 TOKA 20 (KTI)
ACHHXPOHHbBIE MAILIUHBI 12 (ITP)
(AM). 60 3 4(4) 4 2 12 (JIP)
21 (KII)
CHUHXpPOHHBIC MAIITWHBI 12 (JIP)
(CM) 31 3 2(2) 2 1 12 (ITP)
MarmHbl TOCTOSTHHOTO 12 (JIP)
toka (MIIT) 33 3 36) 3 2 12 (ITP)
Beero wacos 207 | 14 12(12) 12 8 161

[Ipumeuanne: JIP-noaroToBka K 1a00paToOpHEIM 3aHATHSIM, [IP- moaroroska k npakrnyeckum 3aHstusM, KIT —
BeinonHeHne KYPCOBOI'O ITPOEKTA

3.2. Conepxxanue TeM NMPOrpaMMbl U CIUTIIAHbBI

Tema 1. BBenenne. Tpanchopmaropsbl.

OO0mue MOHATHSI SIEKTPUUECKUX MAIIMH. MecTo 3JeKTPUUECKUX MAIIMH B TEXHOJIOTUYECKUX
npolieccax, B TOPHOM ITPOU3BOJICTBE.

Tuner tpancopmaTropoB Hasznauenume tpanchopmaropo. dusmyeckue yciaoBusi pPabOTHI
TpaHnchopmaTopa Ipu Harpy3ke. DKCIUTyaTallMOHHBIE XapaKTEePUCTUKU TPaHC(HOPMATOPOB

PerynupoBanue HanpspbkeHus moj Harpyskoil..Mcmeitanus tpanchopmaTopoB TpexdazHbie
TpaHnc-popmaropel.  [lapamiensHas pabGora TpanchopmaTopoB. Hecummerpuunas Harpyska
TpaHcpopmaTo-poB BHezamHoe KOpoTKOe 3aMbIKaHUE TpaHCc)OpMaTopoB. ABTOTpaHC(HOPMATOPEI.
TpéxobmoTounslie TpanchopmaTopsl. CrieruanbHbie TpaHCPOPMATOPHI

Tema 2. O01iue Bonpocsl TEOPHH MALIMH NEPEeMEHHOI0 TOKA



[TpuHIMI ASHCTBHSI MalIMH MIEPEMEHHOTO TOKa, KiIaccu(UKaImsi, yCTPOUCTBO, MTPEHMYIIICCTBA
YW HEJOCTATKH, Ha3HAauye€HUWE W NpUMEHeHue. Bpamaromumecs MarHUTHBIE MOJs B 3JIEKTPUUYECKUX
MaIlInHaX

Tema 3. ACHHXPOHHBbIC MAIIIHHBI

OCHOBHBIE CepUH aCUHXPOHHBIX JBUTaTenel. PexxuMbl pabOThl aCHHXPOHHBIX MAILIMH. DJIEK-
TPOMAarHUTHBII MOMEHT aCUHXPOHHOTO JBUTaTess. DKCIUTyaTallMoHHble XapakTpuctuku AJl. Mcmnbl-
TaHWsI ACUHXPOHHBIX JABMrareneil. PeryianpoBaHue 4acToThl BpallleHUS aCUHXPOHHBIX JBUTaTe-JeH.
CHCHI/IaJ'ILHI)IC ACMHXPOHHBIC MAIlIMHBI.

Tema 4. CHHXpPOHHBIC MALIMHBI

PaboTa cHHXpPOHHBIX T'€HEPATOPOB HA aBTOHOMHYIO Harpy3Kky. PeryinpoBouHble M SKCIUTyaTa-
LIMOHHbIE XapaKTepUCTHKU. PaboTa CHHXPOHHBIX I€HEPATOPOB B HHEPrOCHUCTEME MapaJIEIbHO C Ce-
ThI0. PerynupoBanue BbIpaOOTKHM aKTUBHOM M pEaKTUBHOM MOILTHOCTH CUHXPOHHBIMU F€HEpaTOpaMu B
cucreme. JluHaMu4eckass yCTOMUMBOCTb M KoOJIeOaHMsI POTOpa CHUHXPOHHOM MamiuHbl. CHHXpOHHBIN
KOMIIEHCATOP.

Tema 5. MaminHbI NOCTOSSHHOI0 TOKA

Konctpykumuu MamuH nmocTostHHOro Toka. [IpuHium paboTsl B TEHEPATOPHOM U JIBUTATEIHLHOM
pexumax. ['eHepaTopbl MOCTOSSHHOTO TOKA, CXEMbl U XapakTepucTUKUA. CBapouHble reHepaTopsl. [[Bu-
raTejayd mocTossHHOro toka. Cxembl. CrienMaabHble MaIlUHBI ITIOCTOSHHOrO TOKa. BEeHTWILHBIE JBUTa-
tenu. KoekTopHble IBUraTeau NepeMeHHOro ToKa.

3.3. ®opMbI 1 METObI IPOBEICHNUS 3AHATHH, IPUMEHsieMble Y4eOHbIe TEXHOJIOTHH

B nponecce nmpenoaaBaHusd JUCHUIIIMHBI UCITOJIB3YIOTCA TPAAUITUOHHBIC TCXHOJIOTUA HAPAAY C
AKTUBHBIMH U UHTCPAKTHUBHBIMU TCXHOJIOTUAMHU.

Yyebnuvie mexHojlocuu, UCnojb3zyemble 6 06pa306am€ﬂbHOM npoyecce

Hcnonb3yeMble akTHBHBIC/MHTEpakTHBHBIE | Komndect
Pa3nen muciniuineel Cemectp
o0pa3oBaTelibHbIE TEXHOJIOTUU BO YacOB
Buneo wmatepuanbl, I1€MOHCTpaIlMOHHBIC
ITo Bcem paznenam 7 TUTaKaThl, MCIOIb30BAaHUM HHTEPAKTUBHOM 4
IOCKH
Hroro: 4

4. Ilepevyenb yueOHO-METOAMYECKOT0 0OecrieYeHHs 1JIs CAMOCTOSITEILHOIH PadoThI
o0yuarmuxcs no gucuumnianne. Cogep:xxkanne CPC.

Ne | HaumenoBaHue pazaena Bux CPC Tpyno- DopMBbI U1 METOABI KOHTPOJIS
(TeMbI) AUCITUTUTHHBI €MKOCTh
(B yacax)
1 BBenenue. Brimonaenune 1P 24 AHanu3 TEOPETUIECKOTO
Tpanchopmaropsl Bemonnenue JIP Marepuana,

Bremonnenue KI1
Brimonaenne I1/P
Brinonuenue JI/P
(BHeayn.CPC)




2 | OOume BOMPOCHI TEOpUU Brmonnenue KII 44 AHaIN3 TEOPETUYECKOTO
MAIIMH IEPEeMEHHOT0 TOKa Brinonnenue I1P MaTepuana,
Bremonuenue JIP Bremonnenue KII
Brinonnenue I1/P
Brinonnenue JI/P

(saeayn.CPC)
3 | ACUHXPOHHBIE MAITUHbI Brimonnenue KI1 45 AHanu3 TeOPETUYECKOTO
(AM). Brimonnenue 1P Marepuaia,
Brimonnenue JIP Beimonaenne KII

Brmonnenue I1/P
Beimonnenue JI/P

(saeayn.CPC)
4 | CUHXpOHHbIE MAIIMHBI Brimonnenue 1P 24 AHanu3 TeOpETUYECKOTO
(CM) Brinonuenue JIP Marepuaia,

Brimonuenue KI1
Brimoninenue I1/P
Bremonnaenue JI/P

(seayn.CPC)
5 | MamuHbl HOCTOSIHHOTO Brimonnenue 1P 24 AHanu3 TeOpETUYECKOTO
toka (MIIT) Bemmonnenue JIP Marepuana,

Brmomsaenune K11
Brinonuenue I1/P
Brimonnenue JI/P
(saeayn.CPC)

Bcero gacos 161

KypcoBoe npoekTupoBanmne

CopepxaHue NpPOEKTa BKJIOYAET pacdyeT AaCUHXPOHHOIO [JBUTAaTelsl NEPEMEHHOTO TOKa C
KOPOTKO3aMKHYTBIM poTopoM. CozaepikaHue MpOoeKTa BKIIOYAET pacueT U pa3pabOTKy KOHCTPYKLUHU
JIEKTpUYECKOW MamMHbl. [IpOEKT BKIIOYAET BOIPOCHI, CBA3aHHBIE C COOTHOLIEHHWEM IJIABHBIX
pa3MepoB, BBEIOOPOM THIAa OOMOTOK, pacyeToM MAarHUTHOW IIeMH, TapamMeTpoB, padbodYux
XapakTepucTHK. Ha 3akiarouMTenpHBIX 3Tanax JaeTcsl OLEHKA TEIUIOBOIO COCTOSIHUS MamuHbl. [Tpu
9TOM CTYJEHTbl NPHU-OOpPETAIOT YMEHMs PacCUUTBIBATh M KOHCTpyupoBaTh A/l u BbIpabaThIBaIOT
HaBbIKK Ucnonb3oBaHus ['OCToB, a Takke yMEHHS OQOPMIISATH KOHCTPYKTOPCKYIO JOKYMEHTAIHIO B
cooTBeTcTBUU €O cTaH-gaptamMu ECKJI. B BbIOTHAEMOM KypCOBOM MPOEKTE MIUPOKO MCIOIB3YIOTCS
TEOPETUYECKHE 3HAHUS 10 DJIEKTPUUECKMM MallMHaM, a TaKKe HaBBIKM, IIOJIyYEHHbIE Ha
IIPAKTUYECKUX 3aHATUAX U HA KOH-CYJIbTALUAX.

OO0BéM mpoekTa: mTOsSCHUTENbHAas 3amucka ¢opmara A4 wHa 30-60 crpanumax co
crienuduKanyen, 4epTeKy Ha crlainmax.

[IpoexT BBIMONHSETCS B PE3ysbTaTe BHEAYIUTOPHOH CaMOCTOSTEIbHON paboThl B TeueHuu 70
4acoB, MpH OO0ECNEYEHUH WHIAMBHUIYAIbHBIX €XEHEIENbHBIX KOHCYJIbTALUH pPYKOBOAMUTEIEM
KypPCOBOT'O IIPOEKTUPOBAHUS.

3a BBINOJHEHHE KypCOBOIO TIPOEKTa CTYJEHT B TEUYEHHE CEMECTpa MOXKET HaOpaTb
MakcuManbHO 70 GaysioB. 3a 3aIIUTy MPOEKTa MaKCUMAIbHO CTYeHT HabupaeT 30 OamioB, MpH 3TOM,
€CIIM 3alllUTa MPOEKTa OCYIIECTBIIACH MOITAIHO CO COOJIOACHHEM BCceX TpeOOBaHMH B MEPUOJ
KOHTPOJIbHBIX TOYEK, TO JaHHbIE OaJIbl MOTYT OBITH HAOpAHBI B TEUEHUE CEMECTpA.

Konnuectso
XapakTepHUCTUKa OTBETA I10 3aIIUTE KypCOBOTO IPOEKTa HaOpaHHBIX

0aoB

KypcoBoii mpoeKT BBINOIHEH B TOJTHOM 00beMe 61-100
[Ipu 3ammre: JlaH TOJIHBINA, pPa3BEPHYTHIM OTBET Ha IMOCTABJICHHBIM BOIPOC, «OTJIMYHOY»




[I0OKa3aHa COBOKYIIHOCTb OCO3HAaHHBIX 3HAaHUH 10 MPOEKTY, JO0KA3aTEJIbHO
PacKpbITBl OCHOBHBIE ITOJIOXKEHHSI BOIIPOCOB; B OTBETE MPOCIEKUBAETCS YeTKast
CTPYKTypa, JIOTHYEcKas MOCJIEZI0BATEIBHOCTh, OTpaXarolias CYIIHOCTb
pacKpbIBaeMbIX  IIOHATHH, TEOpPHUM, SBJICHHNA. 3HAHME IO  MPEIAMETY
JNEMOHCTPUpYETCs Ha (OHE IMOHMMAHHUS €ro B CHCTEME [aHHOH HayKH |
MEXIUCUUIUIMHAPHBIX CBsi3ed. OTBET H3JI0KEH JMUTEPaTYypHBIM SI3BIKOM C
UCTIOJI30BaHUEM TEPMHHOJIOTUH. MOTyT OBITh JIOMYIIEHBI HEJIOYETHl B
OIpECIICHNY TIOHATUM, UCIIPABICHHBIE CTYJEHTOM CaMOCTOSITENIBHO B IpOLiEcce
OTBETA.

B KypcoBOM mpOEKTe MpOCIEKHUBAIOTCS HEKOTOPbIE HETOYHOCTH, KOTOPBIE
CTYJIEHT CIIOCOOEH MCIPABUTh IIPU 3aLUTE
IIpn 3ammre: [laH DOJIHBIM, pPa3BEPHYTHIM OTBET HAa IOCTABJIEHHBIA BOIPOC,

MOKa3aHO YMEHHUE BBIJCJINUTh CYIIECTBEHHbIE U HECYLIECTBEHHbIE NPU3HAKH, <<x?)g;)6u(1)0»
MPUYUHHO-CIEICTBEHHBIE CBs3U. OTBET YETKO CTPYKTYpPHpPOBaH, JIOTUYEH,
U3JI0’KEH TEXHUYECKUM SI3bIKOM C UCIIOJIb30BAaHUEM TEPMUHOJIOIMU. MOTyT OBITH
JOMYIICHb! 2-3 HETOYHOCTH WM HE3HAUYMTEJIbHbIE OIIMOKH, HCIIPAaBIICHHBIC
CTYJIEHTOM C IIOMOIIIbIO MPENo/iaBaTesl.
B KypcoBOM IMpoeKkTe AOMyIIEHO 3HAYUTEIbHOE KOIUYECTBO OmuOoK. [lpm
samure: [locme 3amedaHuit CTyA€HT OOJBINYI0 YacTh MOXKET HCIpaBuTh. JlaH
HEJOCTATOYHO TIIOJHBIA W HEJOCTATOYHO pAa3BEpHYThHIM OTBET. Jloruka u
MOCJICIOBATEILHOCTh W3JIOKCHHUSI MMEIOT HapyimieHus. JlomymieHbl ommOKu B 35-45
PacKpbITUM TOHATUH, YNOTpeOiaeHnu TepMUHOB. CTyAEHT He CIOCOOCH | «yAOBIETBOPUTENH
CaMOCTOSITENIbHO BBIJCIUTh CYUIECTBEHHbIE M HECYIIECTBEHHBIE MPU3HAKU U HOY»
IIPUYMHHO-CJIEICTBEHHBIE CBs3UM. B OTBETe OTCYTCTBYIOT BBIBOJBL. YMEHHE
PacKphITh 3HAYeHUE OOOOIIEHHBIX 3HAHWKM HE MOoKa3aHo. PeueBoe odopmieHue
TpeOyeT MOnpaBoOK, KOPPEKIIUH.
KypcoBoil mNpoekT BHIMOJHEH C TpyObIMH HapylIeHUsSIMH pacdeToB. [locie
3aMeuYaHuil CTYJCHT HE MOXKET HCIPABUThH OLITUOKHU.
[Ipu 3ammre: OTBET TpeACTABISET COOOM pa3pO3HEHHBIC 3HAHUS C
CYILIECTBEHHBIMU OIIMOKaMU 1o Borpocy. [IpHcyTcTBYIOT (parMeHTapHOCTS,
HEJIOTMYHOCTh U310keHHs. CTy/IeHT He OCO3HAET CBA3b 00CYKIAEMOTr0 BOIpoOca
C BBINOJHEHHBIMU pacyeTamMu. OTCYTCTBYIOT BBIBOJBI, KOHKPETH3alUsS U Menee 35
JOKA3aTeNbHOCTh  M3J0XKEeHUs. Peub  HerpaMoTHasl, TEPMHHOJOTHS HE | «HEYJOBIIETBOPUTE
UCnoJab3yeTcs. JONOJHUTENb-HbIE U YTOYHSIOIIKUE BOIPOCHI IIpenoaaBaTels He JTBHOY»
MPUBOJAT K KOPPEKLIUU OTBETA CTYICHTA.
17003
OTBeT Ha BOMPOC MOJHOCTHIO OTCYTCTBYET
17003
Otka3 ot oTBETa
JlabopaTopHble padoThl HJIH JIA0OPATOPHBIEC NPAKTHKYMBbI
Ne HaumenoBanue JIaGopatopHas paboTa win Tpyno- ®opmsl 1
pasnena (TeMbl) 1a00paTOPHBIN TPAKTUKYM €MKOCTh METOJIbI
JUCITUTUTAHBI (B yacax) KOHTPOJISI
JI/P Nel: UccnenoBanue Tpexga3HOTo Jomyck K
JIBYXOOMOTOYHOTO TpaHc(opmaropa B BBIIIOJTHEHUIO
pEeXHUME XOJIOCTOTO X0J1a U KOPOTKOTO paboThL.
1 | Tpancdopmarops 3aMBIKanII/I$I. } 3 Odopmiienue
JI/P Ne2: I'pynmbl coeTMHEHHIT 0OMOTOK paboThl B
TpexdaszHoro Tpanchopmaropa. COOTBETCTBUU
JI/P Ne3: UccnenoBanue 1ByXoOMOTO- METOINYECKUM
9HOTO TpaHcopmaTopa npu U YKa3aHUSIMU




HECHMMETPUYHOHN Harpyske. BBITIOJTHEHUIO
JI/P Ned: UccnenoBanue TpexgazHoro 1a00paTOPHBIX
ACUHXPOHHOTO JIBUTATEISI C pabor. 3ammra
KOPOTKO3aMKHYTHIM POTOPOM. BBIMIOJTHEHHOMN
JI/P No5: WccnenoBanue Tpexda3Horo paboTsl
) ACUHXPOHHBIE ACMHXPOHHOTO JIBUTATEJS C 4
MamuHbl (AM). (ha3HBIM POTOPOM.
JI/P Ne6: HccnenoBanue Tpexda3sHOro
A/l ¢ x.3. poTropoMm B TpexdazHoM,
oHO(a3HOM U KOHJEHCATOPHOM
pEeKUMaX.
3 CHHXpOHHBIN JI/P Ne7: UccrnenoBanue XapakTEpPUCTHK 2
MAaIIHHbI Tpex(a3HOro CHHXPOHHOI'O TeHepaTopa.
JI/P Ne8: UccnenoBanue reneparopa
Marmsbt MOCTOSIHHOTO TOKa HE3aBUCHUMOTO
4 | TOCTOSIHHOTO TOKa BO30YXKICHUSL. 4
(MIIT), cuaxponnsie | JI/P Ne9: MccnenoBanne nBurarens
JBUTATETTN MIOCTOSTHHOTO TOKa MOCIIeI0BaTEILHOTO
BO30OYXKICHUSI.
Bcero vacos 12

PaGora Ha 1ab0opaTOpPHOM 3aHATHU

B mepwoxg OCBOGHMS ~OUCHMIUIMHBI ~ CTYACHTHl  IMOCEUIAIOT  JICKIIMOHHBIC  3aHATHS,
CaMOCTOSITENIbHO M3y4aloT JOIMOJHHUTEIbHBIN TEOPETUYECKUI MaTepuan K JIaOOpaTOPHBIM 3aHITHSM.
Kputepusimu orieHKH pabOTHl Ha JTA0OPATOPHBIX 3aHATHSIX SIBISCTCS: BIAJCHUE TEOPETUYCCKUMHU
MOJIOKEHUSMHU IO TeMe, BBINOJIHEHHE jadopaTopHbeix pador. CamocTosiTensHas paboTa CTYISHTOB
BKITIOYAET MPOPa0OTKYy METOAMYECKHX PEKOMEHAAIMH M JOTOJHHUTENBHOW y4eOHOW JUTEepaTyphl B
COOTBETCTBUHM C IUIAHOM 3aHATHS, BBINOJIHEHHE JIaOOpaTOpHBIX paboT. Jlo BBINOIHEHUS pabOTHI
CTYACHT O00s3aH TMOJYyYUTh JIOIMYCK, KOTOPBI COCTOMT B KpPaTKOM OIPOCE MPOTPaMMBbI PaOOTHI,
MOHMMAaHUU €€ CYTHU | 1ienu, 3Hauuu Tb npu pabote co crernom. OcHoBHOU (opmoii mpoBepku CPC
SIBIISICTCS TIPOBEJICHHE JIA0OPATOPHBIX PAa0OT M MHCHMEHHOE HANMCAHWE IMOJNYYEHHBIX PE3yJIbTaTOB
COIJIACHO METOANYECKHM PEKOMEH/IAIUSIM.

JlaGopaTopHbIe PaOOTHI MPOBOIATCS IOCIE pACTpEACTICHUs CTYACHTOB YYEOHBIX TPYIII II0
Opuragam (He Oomnee 3-4 uenoBek). Brimonnenue nabopatopHoil paboThI olleHUBaeTcs Oanaamu (He
6onee 5). [Ipu 3TOM NMpUHUMAETCSI BO BHUMAaHNUE YPOBEHb 3HAHUI, TIOATOTOBICHHOCTh K TIPOBEICHUIO
UCCIICIOBAHMM, a TaKKe MPAKTUUYECKHUE YMEHHMS, KaueCTBO HMCCIEIOBAHUNA M OPraHU30BAHHOCTH MPHU
pabore.

[MonroroBka K J1aOOpaTOPHBIM 3aHATUSAM IPEIyCMAaTPUBAET MPOPAOOTKY TEOPETUUECKOTO
MaTtepuajia Mo TeMe TMpPEICTOosNIe J1TabopaTopHOH paboThl, M3ydeHHE KOHCTPYKIIUH, MPUHIINAIIA
JIeMCTBUSL U OCHOBHBIX XapaKTEPUCTUK MCCIETYyEMOM 3IIEKTPUYECKON MaIIMHBI WK TpaHchopMaTopa,
MPOrpaMMbl UCIIBITAHUH, OCMBICIICHUE NPAKTUYCCKUX JEHCTBHA TPH BBITIOJHEHUH J1abOpaTOpHOI
paboThl MO METOJMYECKUM yKazaHusM. KOHTpoJib KayecTBa MOATOTOBKM K JIabopaTopHOW paboTe
OCYIIECTBIIICTCSl MyTEM OINpOCa CTYACHTOB W TPOBEPKH pabodeld TeTpagu Mo J1abopaTOPHBIM
3aHATHUAM Tepe IOMyCKOM K ucTbITaHuio. [locine mpuHATHS 0T4€Ta MpernoiaBaTesieM CTYICHT 00s3aH
3alUTUTh PE3yJIbTAThl U BBIBOJBI 10 BBHIMOJHEHHOH pabOTe HAa €XKCHEICIbHBIX KOHCYJIBTAIUAX II0
71a00paTOPHBIM 3aHATHUSIM.

Coneprxkanue JUCIUTUIMHBI, pa3paboTKa J1abopaTOPHBIX 3aHATHNA C YKa3aHWEM OCHOBHOW M JI0-
MOJTHUTEIBHOM TIUTepaTyphl K KAKIAOMY 3aHATHIO, & TAKXKE METOINYECKHE PEKOMEHIALMHU K BBITIOIHE-
HUIO JTA0OPaTOPHBIX 3aJaHMid, 00pa3lbl UX BBHITIOJHEHUS TPEACTABICHBI B METOAMUECKUX yKa3aHHUIX
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10 Kypcy «DIEKTpUYEeCKHE MaIIUHBL. DJIEKTPOMEXAaHHUKa», KaK COIIPOBOKAAIOIINE MaTEpHabl K 1a00-
pPaTOPHBIM CTEHIAM.
Kputepusimu 1711 OLIEHKH pE3yJIbTATOB BHEAYAMTOPHOW CAMOCTOSITEILHONW Pa0OTHI CTYICHTA

SABJIAKOTCA:

YPOBEHb OCBOCHHSI yUeOHOTO MaTepraa;

YMEHHUE HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS ITPH BHIMOJIHEHUH Ja00paTOPHBIX paboT;
MIPaBUIILHOCTH BBHITIOJTHEHUS JTAOOPAaTOPHBIX padoT;

000CHOBAHHOCTb U YETKOCTb U3JI0KEHUS PE3YJIbTATOB.

MaxkcumanbHbIi Oani, KOTOpPBIA CTYICHT MOXKET HaOpaTh 3a jaboparopHoe 3aHsTHe - 10

OaIoB

XapakTepuCcTUKa BBHITIOJHEHUS U 3aIUThI Ja0OPAaTOPHBIX paboT Mo pa3neny

Konungectso
HaOpaHHBIX
0aoB

- JIP BBITIOJTHEHA U 3alIMIIEHA B CPOK,

- opopmiienne cootBercTByeT TpeboBanusm ['OCT ECK/I,

- UMEETCS CIUCOK MCITOJIb30BaHHOM JTUTEPATYPhI, COAEPKALIEH CIIPABOYHBIA MaTEpUa
Y UICTOYHHUKH MPOPECCHOHATBHBIX 0a3 JaHHbIX,

- MPAKTUYECKOE 3a/laHne PELICHO MPABUIIbHO, C 000CHOBAHUEM ITPUMEHSIEMbIX
TEOPETUUECKHUX MOJIOKEHUH U COMPOBOXKIEHO HEOOXOIUMBIM aHATTU30M U
MHTEpIIpeTaliell OJyUYEeHHBIX Pe3yIbTaTOB;

- TeOpeTUYecKasi B3aUMOCBS3b C MTPAKTUUECKON YaCThIO OCBEIICHA B MTOJIHOM 00bEME,
[1yOOKO, C UCIIOJIb30BAHUEM PA3IMYHBIX HICTOYHUKOB Hay4YHO-TEXHUYECKON
uHbOpMaInu.

- TIpY 3aIIUTE YKa3bIBAETCS B3aUMOCBS3b BBIIIOJHEHHBIX PACYETOB C MOCIEAYIOLUIIMH,
YETKO 0OOCHOBBIBAETCS BHITIOJHEHHBIN pacyer;

- TIpY 3aIIUTE MPOCIEKNUBAETCS YETKAsi CTPYKTYpa, JJOTUYECKasi MOCJIeJ0BATEIbHOCTb,
OTpakarolllas CyU[HOCTh PACKPbIBAEMbIX MOHATHI, TEOPHl, SIBICHUI

- Ha BOIIPOCHI JAIOTCs MOJIHBIE CUEPIBIBAIOIINE 00OCHOBAHHBIE OTBETHI

10
«OTJINYHO

- JIP BBINIOJIHEHA U 3alMIIEHA B CPOK,

- ohopmiierme coorBercTByeT TpedoBanusM ['OCT ECK/I,

- UIMEETCsl CIIUCOK HMCIIONIb30BAHHOM JINTEPATYPBl, COAEPIKAIIEH CIIPABOYHBIA MaTepHa
Y UICTOYHMKH NPOPECCHOHANBHBIX 0a3 JaHHbIX,

- B IPAKTUYECKOM YaCTH 3alaHUsI UMEIOTCS OTIEJIbHBIE HEJOCTATKH, HE BIMSIOIINAE Ha
OKOHYATEJIbHBII pe3ybTaT UCCIICJOBAHMS;

- IIPY OCBELLEHUH TEOPETUUYECKON B3aMMOCBS3HU C IPAKTUYECKON YaCThIO OBLI
UCTIOJIB30BaH TOJIBKO OJIMH UCTOYHHUK HAyYHOU MH(OPMAITUH, HO BOIIPOC OCBEIICH B
LIEJIOM TIPAaBUJIBHO;

- YeTKO 0OOCHOBBIBAETCSI BHIIIOJHEHHBIN pacyerT;

- IIpY 3aLIUTE IPOCIIECKUBACTCS YETKask CTPYKTYpa, JIOTHYecKasi OCIe10BaTEILHOCTD,
OTpaXKaroIas CyIHOCTh PACKPBIBAEMBIX IIOHATHI, TEOPHil, IBICHUI

- Ha BOIIPOCHI Aat0TCs 00OCHOBAHHBIE OTBETHI, JOIYCKAIOTCSI HE3HAYUTEIIbHbIE

HCO0YCTHI

& 0aiu1oB
«XOPOIIIO

- JIP BBINIOJIHEHA U 3alMIIEHA B CPOK,
- oopMIIEHHE COOTBETCTBYET TPEOOBAHUSM,
- UIMEETCS CIUCOK MCIOJIb30BAHHOM JIMTEPATypPbl, COJIEpPKAIIECH CIIPaBOYHBIM

Marepuan,

- MPaKTHYECKOE 3a[aHNE BBIITOJHEHO CO 3HAUYUTEILHBIMU OIIMOKAMU

- HE B TTOJITHOM 00bEME OCBEIICHA TCOPETHUECKAsT B3aMMOCBS3b C MPAKTUICCKOM
4acTbhI0, TOBEPXHOCTHOE OOOCHOBaHUE 0€3 MPUMEPOB U HEOOXOAUMBIX 0000IIECHHUI;
- TIPY 3aIUTE MPOCIICIKUBACTCS HE YETKAs MMOCIICIOBATEILHOCTD, HE COBCEM BEPHO C

6 OaIoB
«yIOBIIETBOD
UTEIIBHOY
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3aTPYAHCHUAMHA 00OCHOBBIBAETCS BBHIIIOJIHCHHBIH pacucT;
- JOIIYCKAKOTCA HECTOYHOCTHU B q)OpMy.]'II/IpOBKaX, HCITPABJICHHBIC CTYACHTOM, C
MMOMOLIBIO MPCIIOAaBaTCIIA

- OTBCThHI Ha JOIIOJIHUTCIIbHBIC BOIIPOCHI IAHBI B ITIOJTHOM O6’L€Me, MOTYT COACPKATh

HEeOOJIBIINE HETOYHOCTHA
- B CXeMax JIOMYIIeHbl HETOYHOCTH

- opopmiIeHHE HE COOTBETCTBYET TPEOOBAHMSIM,

- CIIUCOK JIUTEPATYPBHI COJIEPKUT CIPABOYHBIN MaTepHUall,

- HEYBEPEHHOCTh B IPUMEHEHHUHU CIIPABOYHOM JINTEPATYPHI,

- HE BBITIOJHEHBI TPEOOBAHUS HA OIICHKY «YIOBJICTBOPUTEIHLHOY

-OTCYTCTBYCT BBLIIIOJIHCHUEC OoJIbIIIel YacTH 3aaaHus UK HCBCPHOCTD PCIICHUA.
- TIPH 3aIUTEe JONMYIICHbI HETOYHOCTH B U3JI0KCHUU, TPYObIC OIINOKH,

- HC BCPHO 000CHOBBIBAETCS BBIITOJIHEHHBIN pacucT;

- U3JI0’)KEHHE OCHOBHBIX aCIIEKTOB HECBSI3HO,

- OTCYTCTBYIOT BBIBO/Ibl, KOHKPECTHU3alWA U JOKA3aTCIIbHOCTb U3JIOKCHM,

- CTPYKTypa pacueToB HE COOTBETCTBYET COJICPIKAHHUIO,

- Ha 60J'II)HI}’IO YacCTb JOMMOJTHUTCIIBHBIX BOIIPOCOB JaHBI HETIPABHUJIbHBIC OTBCTHI,
- B CXeMax JIOMYIIEeHbl HETOUHOCTH, YSPTEIKU BBITOIHEHBI HEBEPHO

- OTBCTHI HAa HABOJAIIMEC BOIMPOCHI HCBCPHLIC

MeHee 6
0ayuIos,
«HCYI[OBJ'IGTB
OPHUTEIIBHOY

IMpakTnyeckmne 3aHATHA

Tpyno-
No HaumenoBanue paznena (temsl) | Ilpaktuueckoe o I\Ezi“ DOpMBI U METOIBI
) VCIIUITIIMHBI 3aHATHE KOHTPOJIS
Ameh (B yacax) P
1 | Tpancdopmaropsl Pemenue 3anau 3
Brinosnnenue
2 | AcuHxpoHHble MalIMHBI(AM). 10 TEME pasjeiia 4
paboThl
3 | CUHXpOHHBIE MalIMHbI 2 -
Y KpaTKUi aHaIu3
4 MatuHsl HOCTOSSHHOTO 3 —
toka (MIIT)
Bcero yacos 12
[IpakTHyeckoe 3afaHuWe TpPEAyCMATPUBACT pacyeThl TIIOKa3areneld OO0BEeKTa H3YyYEHUS

AUCHUIITIMHBI C UCIIOJIB30BAHUCM Pa3JIMYHBIX cIoco0oB H METOHOB IO MHAUBUAYAJIbHBIM HCXOAHBIM

IAHHBIM.

Kaxxnpiii CTyIEHT BBINONHAET CBOM WMHIWBUIYalbHBIM BapHaHT 3aaaHus. Beibop BapuaHTa
3a/IaHUsT OTIPEICIIACTCS MOPSIAKOBEIM HOMEPOM, TOJ KOTOPBIM CTYAEHT 3amucaH B «XKypnane yuera

MMoCeUIaCMOCTHU U YCIICBAEMOCTU y‘ICGHOﬁ rpyHIibD».

BremonaenHass u odopMmiIeHHass B COOTBETCTBHHM C TPEeOOBAHMSMHU padoOTa TPEACTABISIETCS
CTY/IGHTOM Ha IMPOBEPKY MPENOAaBaTEIIO TYT K€ Ha 3aHATHH WM HE MO3/IHEEe YCTaHOBJICHHOTO CPOKa.
[To pe3ynbpTaram NMpOBEpPKH MpETNOAaBaTEIeM JAeTacTcs BBIBOA 00 YPOBHE OCBOCHHOCTH MaTepHaa,
YPOBHE C(OPMUPOBAHHOCTH KOMIETEHIIMI WM BBIA4YM PEKOMEHIALMH ISl YCTPAaHEHUs] MMEIOIINXCS

B pab0Te HEJOCTATKOB.
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KomnuecTtBo
HaOpaHHBIX
0amioB

XapaKTepI/ICTI/IKa BBITIOJTHCHUS NPAKTUYCCKOI'O 3aJaHU L

- NIPaKTUYECKOEe 3aJaHHE pPEIIEHO IMPaBWIBHO, C OOOCHOBAHHWEM MPHUMEHSIEMBIX
TEOPETUYECKUX TIOJIO)KEHUH U  CONPOBOXKIAEHO HEOOXOAMMBIM aHAIU30M H
UHTEpIpeTanneil Moly4eHHbIX Pe3yIbTaToB; 26.
- JIOMyUIEHbl HEKOTOPble HETOYHOCTH, IOCJIE 3aMEYaHUM CTyJEHT CHocoOeH HX
UCTIPaBUTb.

- OTCYTCTBYIOT BBIBOJIbI, KOHKPETH3ALUA U JOKA3aTEIbHOCTD U3JI0KCHUS
- CTPYKTypa pacueToB HE COOTBETCTBYET COACPKAHUIO

- OTCYTCTBYET BBITIOJIHEHUE OOJIBbINEH YacTH 3aaHUsl WIIK HEBEPHOCTH PEIICHHUS. 06.
- HE BEpHO 00OCHOBBIBAETCS BBIIIOJIHEHHBIN pacyeT

5. MeToauyeckue yKazaHus il 00y4AOUIMXCS M0 OCBOEHUIO TUCHHUIINHBI

Metoauueckue yKa3aHus pa3MelleHsbl B C0 Moodle
http://moodle.nfygu.ru/course/view.php?1d=14092

PeliTHHrOBBIH perjiaMmeHT Mo JUCUHUILIMHE:

Bun BeinonHsieMoit yueGHON paboThI KonngectBo 6aios KonnyectBo 6aios
(KOHTPOIMPYIOIINE MEPOTIPUSITHS) (min) (max)
JlaGopatopHble 3aHATHS 6*6=36 10*6=60
2*4=8 2*4=8
+1 HeueTkas +2 B3aUMOCBSI3b
[IpakTrueckue 3aHATHS o
B3aUMOCBSI3b ¢ Teopueid = 10
¢ Teopuen = 9
KoaunuecTBo 0a/1J10B 1151 I0MyCKA K 45 70
JK3aMeHy (min-max)

PeliTUHIOBBIN perjiaMeHT AJisi KypCcOBOI0 NPoOeKTa:

Bun BeimotHsIEMON yueOHOM paboThI KonnuecTBo KomnuectBo

(KOHTPOIUPYIOIINE MEPOTIPUSITHS]) 0ay1oB (min) 0a/m1oB (max)
BrinosiHeHNE KypCOBOTO MPOEKTA 45 70
3amnura 15 30
KoaunuectBo 6an0B 3a KII 60 100
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6. ®OH/I O1IEHOYHBIX CPECTB /sl IPOBe/IeHUsI MPOMEKYTOUHOI aTTecTAlMU 00y4aloIMUXCsl M0

6.1. HOKaBaTCJII/I, KPHUTCPUH U LIKaJIa OICHUBAHUSA

AUCHHUIIIMHE

[[Ixanbl olIeHUBAaHUS YPOBHS

c(hOpMUPOBAHHOCTH
WNHnukatopsl [Tokazarens KOMITETEHI[NI1/3]IEMEHTOB
Konp! onennBaeMBIX o
N TOCTHXKECHUS OILICHUBAHUS KOMIIETSHITHIA
KOMTIETSHIIHA .
KOMITCTCHITH I (mo m.1.2.PTIJI) | YpoBHHK Kpurepun Onenk
OCBOEH OIICHUBAHHS | a
us (TeCKpUITOpPHI)
OIIK-4: Cnocoben OIIK-4.5: [Tocne n3yuenus: | Beicoku | [lau nomubii, Otnu-
HCTIOJIB30BATh AnHanmsupyet JIACIUATLINHBI 51 PasBEpHYTHIN YHHO
OTBET Ha
METOJIbI aHAJTN3a U YCTaHOBUBIITUECS CTYJCHTBI y
IIOCTaBJICHHbBIN
MOJIETTUPOBAHUS PEXUMBI pabOTHI JTOTKHBI BOTIPOC, TTOKA3aHA
SJICKTPHUICCKUX TpaHC(bOpMaTOpOB HMETH COBOKYITHOCTb
nenei u Y Bpalaronmxcs npeacTaBJieHNe: OCO3HAHHBIX
MEKTPHUUCCKUX AEKTPUUCCKIX -0 SHaHWH 110
JMCUHIIINHE,
MaIlIHH. MallIMH Pa3INUYHbIX | KIacCU(pUKALUU
JIOKa3aTeIbHO
THUTIOB, UCTIOJIB3YET | DIIEKTPUICCKHIX PACKDBITHI
3HaHUE UX MallIlH; O MECTE OCHOBHBIE
PEeXUMOB pabOTHI M | U POJIH TIOJIOXKEHHS
XapaKTEPUCTHK. AIEKTPUUECKUX BOTPOCOB; B
OTBECTC
MaIIH B
IMPOCIICIKNBACTCA
ANEeKTpOoCcCHaOXKEH yeTKas CTPyKTYpa,
HH, B JIOru4yecKas
aBTOMAaTHU3allnnu IIOCJIEA0OBATCIBHOC
MPOMBIIUICHHOTO Tb, OTpakaiomas
. CYILIHOCTb
MIPOU3BO/ICTBA;
pacKpbIBaEMBbIX

00 OCHOBHBIX
TEHJCHLIUAX B
pa3BUTUU
ANEKTPUUYECKUX
MaIIIVH; O
HEKOTO-PBIX
JNEKTpOMAIIIU-
HHBIX
YCTpPOMCTBAX
CHEIHAIbHOTO
Ha3HAYCHMUSI.
3HATh!
YCTPOMCTBO U
TIPUHIIMIIBI
JEUCTBUSA
TpaHnchopmaTopa
Y DJIEKTPUIECKUX
MallvH
MEPEMEHH-0TO U
MIOCTOSIHHOTO
TOKa

TIOHATHUM, TEOPUH,
SIBJICHUI. 3HaHHE
10 IPEIAMETY
JIEMOHCTPHPYETCS
Ha (oHe
IIOHMMAHHS €r0 B
CHCTEME JTaHHOM
HAyKH U
MEXXTUCIUIUIHHAD
HBIX cBs3eil. OTBeT
H3JI0JKEH
MOJIHOCTBIO C
HCIIOJIb30BaHUEM
COBpPEMEHHOM
Tele/IHOJ'lOFl/II/I.
MoryT ObITh
JIOITYIIICHBI
HEJI0YEThI B
OIIpEICIICHUN
TIOHATHUH,
HCTIpaBJICHHBIC
CTYICHTOM
CaMOCTOSITEJILHO B
TpoIiecce OTBeTa.
B naGopaTopHOM
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o0LIenpOMBI-

3aJaHUU MOXKET
ObITH JOITyIIeHa |

[IJICHHOTO
N P—— (hakTrueckas
p ? omuroOKa.
OCHOBHBIC Bazossr | [an nonHbli, XOpO-
PEXKUMBI pabOTHI # pasBepHyTHIii o
ANEKTPUUYECKUX OTBET HA
MAaIlliH ® MOCTaBJICHHBIN
BOIIPOC, IMMOKAa3aHO
TpaHchopmaTopo
YMCEHUC BBIACIUTD
B; OCOOCHHOCTU CYIeCTREHHEIE H
ImapaijlCIbHON HECYIIECTBEHHBIE
paboTHI C CETHIO NpU3HAKH,
TpaHchopmaTopo TPHIHHHO-
BUK THBEIX CIICACTBCHHBIC
ITIK-1: Cocoben IIK-1.1: Py cBs3u. OTBeT
NpMHUMATh yyacTue | OCyIIecTBIseT CHHXPOHHBIX 4eTKO
B IIPOEKTUPOBAHNUHU cOop u aHanu3 MalIVH, CTPYKTypHpOBaH,
OCHOBHEIE JIOTUYEH, U3/I0KEH
00BEKTOB HCXOJHBIX TaHHBIX OMHOCTRIO
o XapaKTePHUCTUKU
npodecCuoHanbHOM | 7S B]fl raTeﬁeﬁ e ——
JIeATCIIEHOCTH B MIPOCKTUPOBAHUS. A ’ COBPEMEHHOI
COOTBETCTBHH C TIK-1.2: ['€HCPATOPOB, TEPMUHOJIOTHH.
TEXHUYECKUM Pa3pabarbiBaer TpaHchOpMaTopo MoryT GBITH
BU JOITyTIEHBI 2-3
3aJaHueM U MIPOEKTHYIO U eTOMHOCII T
SKCILTyaTaIuo-
HOPMATHBHOTEXHHYE | pabouyio o y HeHAYITCNEHLIC
-CKOM TEXHUYECKYIO p ommbKu,
JIOKyMEHTalHUeH, JIOKyMEHTAIIHUIO, Tpe OBaHH’%K HCIIPaBJICHHbIE
CO6HIOI[aﬂ O(I)OpMﬂﬂeT HI/IM6, CIIOCOOBI 1N CTYZEHTOM C
IIOMOIIBIO
pa3uyHbIe 3aBEPIIICHHbBIC 0COLCHHOCTH HpeH:;aBaTeM B
IMycKa, peryJInpo- :
TEXHHYECKHE, MIPOEKTHO- BZHHH’faCT{)Tap 1a6OPATOPHOM
3H€pr03(1)(1)eKTI/IBHI)Ie KOHCTPYKTOPCKHUC 3aJJaHUU MOTYT
1 DKOJIOTHYCCKHUEC paboThL. BPAILICHI . OBbITH 01Ty LLEHbI
TpeGoBaHUs. JABUTATCJICH; 2-3 daxTuueckue
TCHACHIINU OIIMOKHU.
pa3BUTUA
Tparchopmaropo
B 1 OM.
T1IK-2: Cnocoben TIK-2.1: 9 JlaH HEIOCTaTOYHO
MeETh: i
IPOBOJTUTH PaccuursiBaer u y HOJIHBIN 1 YnoBn
OIPEACIATh HEJOCTATOUHO
060CHOBaHME IPOEKTHpPYET pel Murum | D ) e-
napameTphbl U PasBEpHYTLIM
MPOEKTHBIX TEXHHYECKHE a- orer. Joruka i TBOPUT
N COCTaBIIATh . '
PCIICHUU. 0OBEKTHI B JIbHBIN MoCJeI0BaTeIbHOC | €-
CXEMBI
COOTBETCTBUU C M Th U3I0KEHUS HO.
3aMeICHHS
TEXHUYECKUM m UMEIOT
" HapPyILICHUS.
3aJaHUEM C Tlonymess:
TpaHchopMaTopo
HCIIOIL30BAHUEM pascop p OLIMGKI B
B; paccyuTaTh
CTaHJIapPTHBIX PACKpPBITHH
CpeACTB MarHuTHYto TIOHATHH,
eIlb
aBTOMAaTHU3aIlNU o . ynoTpebieHuu
JJICKTPUUYCCKOU TEPMUHOB.
MIPOCKTUPOBAHUS. p C P
MAaIIUHBI, TYZEHT HE
11 H
COCTaBUTh CXEMY criocobe
CaMOCTOSATCIIbHO
M IOCTPOUTH
ITK-3: Cnocoben IIK-3.1: p BbIIEJIHTh
BEKTOPHYIO
IPUMEHATh MeTOoAbl U | Opranusyer PHY CYUICCTBCHHEIC H
I[I/Ial“paMMy nu HECYIIECTBEHHBIC
TEXHHYECKHE JKCILTyaTaIrio
paccuuTathb NIPH3HAKH U
Cpe/CcTBa 3JIEKTPOOOOpYI0Ba

15




OKCIUTYaTAI[MOHHBIX | HUSI HA CPSTHEM U

UCTIBITAHUN U HU3KOM

JTMarHOCTHKHU HaIPsHKCHUU.

AIEKTPOIHEPreTHYEC

KOTO U

ANEKTPOTEXHUYECKOT

0 000pYIOBaHMSI.

[IK-4: T'otoB k [1K-4.2:

y4acTHIO B Cocrasnser

BBITIOJTHCHUH WHCTPYKIIHH TI0

PEMOHTOB JKCIUTyaTaluu

000pyAOBaHUS 110 o0opya0BaHus U

3a/laHHOM METO/AMKE. | MPOrPaMMBbI
HUCTIBITAHU.

OCHOBHBIE
XapaKTePUCTUKH
MAIINHBI;
BBITOJIHATh
HKCIIEPUMEHTAIb
HbIE
WCCIICIOBAHMUSI 10
3aJITaHHOU
METOJIHKE,
o0pabaTkIBaTh
pe3yJIbTaThI
9KCHEPUMEHTOB.
Baanern:
pacueTa u
KOHCTPYHPOBaHH
s 3IEKTPUIECKON
MAIIUHBI;
BBITTOJIHEHHUS
yeprexeit OM.

He
0CBOE
HBI

MPUIUHHO-
CJICACTBEHHBIC
cBs3u. B oTBeTe
OTCYTCTBYIOT
BBIBOJIbI. Y MEHHUE
PACKPBIThH
3HAUYCHUE
0000IIEHHBIX
3HAHUU He
nokasaHo. PedeBoe
odopmieHHe
TpeOyeT MOIpaBoK,
Koppekuuu. B
J1abopaTopHOM
3aJJaHUU MOTYT
OBITB JIONYIIEHBI
4-5 pakTHYeCKHX
OINHOOK.

OtBer
MPEIICTABIIACT
coboi
pa3po3HEeHHbBIE
3HAHMS C
CYIIEeCTBEHHBIMHU
OIIMOKAMHU o
BOIIPOCY.
IIpucyrcrBytor
(bparMeHTapHOCTb,
HEJIOTMYHOCTh
H3JI0KCHUS.
Cryaenr HE
OCO3HAET CBSI3b
00Cy»X1aeMoro
BOIIpOCa 110
ounery ¢ ApyrumMu
00BbEKTaMHU
IUCIUITIINHBL.
OTCyTCTBYIOT
BBIBOJIBI,
KOHKPETHU3aIUs |
JIOKa3aTEIbHOCTh
H3I0KeHus. Peub
HErpaMoTHas,
TEPMUHOJIOTHA HE
HCTIOJIB3yEeTCSl.
JlomoTHATETBHEIE
H YTOYHSIOITHE
BOITPOCHI
npenojaBaTesns He

HPUBOJSAT K
KOPpPEKIH OTBETa
CTyJICHTA. B
nabopaTopHOM
3aJlaHuH

JIOTyIIeHo Ooee 5

Heyno-
BJIETBO

puTENb

HO.
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(haxTHIECKUX
OIIIOOK.

unu OTBET HA
BOIIPOC
ITOJTHOCTBIO
OTCYTCTBYET
unu OTKa3 ot
OTBETA.

6.2. [lpumepHbIe KOHTPOJILHBIE 3aJaHNsl (BONPOCHI) JIA IPOMEKYTOUHOI aTTeCTALMHU

[IporpaMmMa sk3aMeHa BKJIIOYAET B ce€0s1 8 TEOpETUUECKUX BOIPOCOB IO BCEM paszfeiiaM Kypca,

HalpaBJIEHHBIX HA OLICHKY YPOBHS OCO3HAHHOCTH MOHUMAHHUS CYHIHOCTH (PM3NYECKUX SBICHHM, Mpo-
UCXOJSIINX B MEKTPUUYECKUX MAIlIMHAX; TPAMOTHOTO MPOEKTUPOBAHUS, U3TOTOBJIEHMSI, SKCILTyaTalluu
JEKTPUUYECKUX MAIIMH U TpaHC(HOPMATOPOB; HA BHISBIEHUE YPOBHSA c(POPMHUPOBAHHOCTH Mpodeccuo-
HaJIbHBIX KOMIIETECHIUH.

Obpas3zey 3K3aMeHAYUOHHO20 Ourema.

(O8]

7.

3K3AMEHAIIMOHHBINA BUJIET Ne2
C xakoil Lebi0 UCHOJB3YIOTCA TPaHC(HOPMATOPHI B CUCTEMAX Mepeauu U pacipeieeHus
aneKkTpudeckoi sHeprun? OTBeT 000CHYHTE.
Yro Takoe “HOMHUHAIBbHOE” M3MEHEHHE HanpsukeHus1? OT KakuxX (pakTOpoB 3aBHCUT €T0 BEJIH-
YHHA.
Kakwue BUIbI aCHHXPOHHBIX MaIIUH Bbl 3HaeTe? ONUIIUTE UX KOHCTPYKIHUIO.
C Kakoil 1es1bI0 MPOBOIUTCS ONBIT XX aCHHXPOHHOTO ABurareis? [IpuBenure u nosicHUTe Xa-
PaKTEPUCTUKH XOJIOCTOTO XOAA.
Kak u3MeHUTh aKTUBHYIO (WM PEaKTUBHYI0) MOIIHOCTh, OTAaBaemMyto CI' B ceTh O0JbIIOi
MOII{HOCTH.
Kakue xapaxrepuctuku CM nonyunsian HaumeHoBanue U-o0pa3ubix? M300pa3uTe U NOSACHUTE
UX.
N300pa3ute U 00bACHUTE X0 CKOPOCTHBIX XapakrepucTuk AT ¢ pa3nuyHbiMu cucTeMaMu
BO30YXKICHUS.

8. N300pa3ute u 00bsCHUTE BU HArpy304HbIX XapakTepucTuk ['TIT mpu paznuuHbIx criocobax

(O8]

a

BO30YXKIICHUS.

3K3AMEHAHI/IOHHI)II71 BWJIET Ne23
Kax pacnpenenutcst Harpy3ka MexAy AByMs MapajlieIbHO paboTaroNMMU TpaHcpopMaTopa-
Mmu, eciii ux Uk He paBHbI? [IpuBeanTe 10Ka3aTeabCTBO.

Yro Takoe rpynmna coenquHeHus Tpancpopmaropa? Kak ee MOXXHO ONpEAETUTh 10 BEKTOPHOM
nuarpamme? Kakue cxeMbl U Ipymibl COeAMHEHUN TpaHC(HOPMATOPOB SIBISIIOTCS] CTaHAAPTHBI-
Mmu?.

[Touemy notepu B ctanu poropa AM npakTHUYECKH MOKHO CUUTATh PaBHBIMU HYJIIO?
Hapucyiite MEXaHMYECKYIO XapaKTEpUCTUKY aCHHXPOHHOM MamuHbl. [Iokakure Ha HEW HO-
MHUHAJIBHBIN U ITyCKOBOM MOMEHT.

Kakoe 3HaueHmne Toka BO30Yy>KICHHsI CHHXPOHHOTO FeHepaTopa Ha3bIBACTCS HOMUHAIBHBIM?
KoHcTpykuus SBHOMOMIOCHOM U HEABHOTIOMIOCHOU CM.

B kakux ciydasx B MalllMHAX MOCTOSIHHOTO TOKa UMEET MecTo "3ameyieHHasn" u "yckopeHHas"
kommyTanus? [ouemy?
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8. Uro Takoe Harpy3ouHas XapaKTepUCTHKa U XapakTepucTHka xosuoctoro xona I'TIT? M3o0pa3u-
Te U OOBSICHUTE UX BHU/I.

Bonpocsl Kk 3k3ameny:

MOAYJIb 1. TPAHC®OPMATOPBI
1. JlokaxkuTe, 9TO MPH YBEIHMUYECHUH TOKA BO BTOPUYHOH 00MOTKE TpaHC(hOpMaTOpa OIHKEH yBEINYH-
BaThCsI TOK B IEPBUYHON?
2. C Kaxoi HeJbI0 UCTONB3YIOTCSA TpaHC(HOPMATOPHI B CHCTEMAax IMEpeladd W paclpelieieHus dIIeK-
Tpuyeckoi 3Heprun? OTBeT 000CHYHTE.
3. Kak onpenenuts ONbITHBIM IyTEM MOTEPH B CTAJIM MArHUTONPOBOJA U MOTEPU B OOMOTKE TpaHC-
dopmaropa? IIpuBeanure HEOOXOJUMBIE MTOSICHEHUS.
4. IpuHnun neicTBus TpaHchopMaropa.
5. Kakue paboune cBoiicTBa TpaHcpOpMaTOpa MOXKHO OLIEHUTH 10 BETUUYUHE HAMPSHKEHUS] KOPOTKOTO
3ambikanus Uk? [IpuBeaure HeoOX0uMBbIe MOSICHEHHUS.
6. Kak nmosnusier Ha paboTy TpaHchopMmaTopa BBeJIEHHE BO3IYLIHOIO 3a30pa B MarHuromnposoj? (B
peXKUME XOJI0CTOTO X0/1a).
7. Kakue npoueccsl OyyT UMETh MECTO B TpaHC(hOpMaTOpe, €Clii NEPBUYHYI0 OOMOTKY TpaHcopma-
TOpa NOJKIIOYUTH K UICTOYHHUKY [TOCTOSIHHOTO TOKa TAKOT'0 JK€ HAIPSKEHUs ?
8. Uro Takoe HampspKeHHEe KOPOTKOTO 3aMbIKaHUS, 4YeM OHO ompenensercs? Ha kakue xapakrepuctu-
K{ TpaHC(OpPMATOpa OKa3bIBACT BIHMSHHUE €T0 3HAYCHHE.
9. OOBsicHMTE, TOYEMY MTOTEPH B CTAJTM MArHUTONPOBOAA MIPAKTUYECKH HE 3aBUCST OT Harpy3ku?
10. C xakoi TENBbI0 MAarHUTONPOBOJ TpaHC(hOpMATOpa BHIMOTHICTCS W3 CTaad. MOXHO Jin
BBINOJIHUTH TpaHchopMaTop Ha yacToTy 50 I'1r 6e3 cTanpHOro cepeyHuKa?
11. OOBsicHuTe MOCTPOCHUE BEKTOPHOM IUarpamMmsbl Tpancpopmaropa. Kak Biuser xapakTtep Harpys-
KU Ha BEJIMYMHY BBIXOJHOI'O HANPSHKEHUS ?
12. Kak u moueMy M3MEHSTCS IOTEPH B CTAJM TpaHCPopMaTopa MpH NEPEKIIOUEHUN 0OMOTKHU C Tpe-
yTOJIbHUKA Ha 3Be31y?
13. OOwsacHuTe, mouemy BenuunHa Uk MHOTO MeHBIIIe HOMUHAIBHOTO HAMPSHKEHUSI.
14. Kakwue mporneccsl Oy1yT UMETh MECTO B TpaHC(hopMaTope, NpeAHa3HaYeHHOM JUIs pabOThl B CETH C
yactotoi 400 ['11, eciu ero BKIIOUUTDH B CETh C TAKUM K€ HAMPSHKEHUEM, HO ¢ 9acToToit 50 I'u?
15. Kak Bnuser BeIMYMHA UHAYKIHWU B MarHUTONPOBO/IE U HAIMYKME BO3IYIIHBIX 3230pOB B MarHuTO-
IIPOBOJIE HA BEJIMYMHY HAMAarHUYMBAIOIIETO TOKa?
16. Ilouemy B 3-X cTep>KHEBOM TpaHC(HOpMATOpE € MIOCKOH MarHUTHOM cucTeMol TOKH B (hazax mpu
X0JIOCTOM X0/1€ HecummeTpruuHbl? [IpuBennTe HE0OX0AMMbIE OSCHEHUSI.
17. Yro Takoe BHEUIHHE XapaKTepUCTUKU TpaHchopmaropa? Kak oHu cHuMmarorcs. OT 4ero 3aBHCUT
HAKJIOH BHEUIHUX XapaKTEPUCTUK?
18. Uro Takoe “TOK X0JOCTOTrO X042~ TpaHchopmaTopa, I7ie OH mpoTekaeT B TpaHchopmarope? OT
KakuX ()aKTOpPOB 3aBUCHUT BEJIMYHMHA TOKA XOJIOCTOIO X0O/a.
19. OOBsAcHUTE PHEPTETUUECKYIO TUarpaMMy TpaHchopmaTopa.
20. Yro Takoe ‘“‘HaMarHUYMBAIONIUH TOK”, B YEM €0 OTJIHNYHE OT TOKA XOJIOCTOr0 XO0/a.
21. Kaxue npoueccsl OyIyT UMETh MECTO B IOHI)KAIOLIEM TpaHCPOpPMATOpE, €CIIU €ro BTOPUUHYIO
00MOTKY BKJIFOUUTH Ha HANPSHKEHUE TIEPBUYHON OOMOTKH?
22. Kaxue mpoueccsl OyIyT UMETh MECTO B MOBBILIAIOIIEM TpaHC(HOPMATOpE, €CIU €ro BTOPUUYHYIO
00MOTKY BKJIFOUUTH Ha HANPSHKEHUE IEPBUYHON OOMOTKH?
23. Kak pacnpenenurtcss Harpy3ka MeXAy JABYMs MapajielbHO padoTaloUMMU TpaHc(opMaTopami,
eciu ux Uk He paBHbI? [IpuBeauTe 10Ka3aTeiabCTBO.
24. B yeM CyHIHOCTb “IKBUBAJIEHTHON 3aMEHbI BTOPUYHOM 0OMOTKHU TpaHCchopmaropa? 3ayeM U Kak
peasibHass 0OMOTKa 3aMEHSETCS MHOW, C IPYTUMH MapaMeTpaMy U JPYTruM 3HA4EHHEM TOKa M Harps-
JKeHus?
25. B kakoMm cilydyae U MO4YeMy C POCTOM Harpy3Kd yBEIMUMBAETCS HANpPsLKEHHWE BO BTOPUYHOW 00-
MOTKe TpaHcopmaropa?
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26. Yro Takoe “HOMUHAILHOE” M3MEHEHUE HaNpsoKkeHust? OT KakuX (PaKTOPOB 3aBHCUT €TO BEITHYHHA.
27. Kakue TpeOoBaHUS NMpPerbABIAIOTCA K TpaHc(opMaTopy Ipu MapajuleabHON padoTe ¢ IpyruMu
Tpanc@opmaTopamu? K kakuM nocineAcTBUsIM NPUBOANUT HAPYLIEHUE ITUX TPeOOBaHUIA.

28. Tlouemy mpH XOJOCTOM XOA€ TpaHChopMaTopa ¢ YBEIMUYCHUEM HPUIOKEHHOTO HANPSIKEHUS W3-
Mmensiercs cos ? [IpuBeanre 1oka3aTenbCTBO BAIIErO OTBETA.

29. Tlouemy, Kak MpaBWJIO, TpaHC(HOPMATOP MMEET MAKCUMAaJIbHOE 3HAu€HHE K.I.J. IpU Harpyske
MeHbllIe HoMUHalIbHOM? Kak 310 nocturaercs?

30. Kakumu MarHuTHBIMHU MOJISIMU “00yCIIOBIEHBI” peakTUBHOCTH X 1, X 2', X ? [lokaxkuTe, rae oHU
3aMbIKaloTcs. Kakast cBsI3b CyLIECTBYET MEXIY STUMH IOJIIMU U COOTBETCTBYIOLIUMHU PEAKTUBHOCTSI-
Mu?

31.  UYro Takoe rpymnma coequHeHHs oOMOTKM TpaHcpopmaTtopa? M300pazure cxemy OOMOTKU
C__ Tpynnoi coeluHEeHHUs.

32. U3meHHTCS M TOK XOJO0CTOro XoAa /o Y aMIUIMTYAa MarHUTHON UHIYKUUU Bm B cepleyHUKe
TpaHchopMaTopa, €clii YMEHBIINTh ceueHrue Marauronposoaa? [IpuBenute 10oKa3aTeabCTBO BaIllIero
OTBETA.

33. IlokaxxuTe, MpU KaKUX YCIOBUSAX MPH CHHYCOUAAIBHOM HANpPsKEHUU TOK XOJIOCTOTO X0/1a MOKET
OBITh HECUHYCOUIATTbHBIM ?

34. W3MeHHTCS 1M TOK XOJIOCTOro Xo/a / 0 1 aMIIUTY/1a MarHUTHOM MHAYKUUU Bm B MarHUTONPOBO-
ne TpancopmaTopa, eciau YMEHBIIUTh YMCIIO BUTKOB TIEPBUYHON OOMOTKH NPU HEM3MEHHOM TIEpBUY-
HOM Hanpspkenuu? [Ipusenute o00CHOBaHME.

35. B kakux ciydasx U moueMy B (pa3sHBIX HANpPSHKEHUSIX TpeX(PaszHbIX TpaHC(HOPMATOPOB BO3HUKAET
TPEThsl TapMOHUKA 3.1.C.7

36. Kak u moyemy pacrnpejaensercs Harpy3ka Mexay napajiiebHO padoTarmuMu TpanchopmaTopa-
MU C pa3HbIMU K03 uirienTamu Tpanchopmarmu?

37. Kak Bbl cunraere, 3aBUCUT JIM UHAYKTUBHOE CONIPOTUBIICHUE B3AUMONHIYKIUU X m OT BEIUYU-HBI
NEepBUYHOTO HampsbkeHuss? OTBeT o0ocHyiiTe.

38. Kakue notepu uMeroT MecTo B pexxume k.3.7 O0bscHuTe 3aBucuMoctsb Px = f(U1).

39. Kak omnpenenuTs ONBITHBIM IIyTE€M MOTEPU B CTAJIM MAarHUTONPOBOJA M MOTEPU B OOMOTKE TpaHC-
dbopmaropa?

40. B xakmx ciaydasx IpUMEHEHHUE aBTOTpaHchopmaropa 0oJiee BHITOJHO 1O CPABHEHUIO ¢ OOBIYHBIM
Tparcopmatopom? [Touemy?

41. OObsAcHUTE BIMSHHUE XapaKTepa Harpy3Ku Ha BbIXOJHOE HanpspkeHue U2 ?

42. KaxoBbI TOCTOMHCTBA U HEJIOCTATKU aBTOTpaHCc(hopMaTopa Mo CPaBHEHHIO ¢ TpaHCHopMaTopom?
43. Or xakux (hakTOPOB 3aBHCHUT BUJI BHEIIHUX XapaKTepUCTHK TpaHchopmaTopa? [logemy?

44. Tloscaute paboty aBToTpaHcpopmartopa. Kak nmpoucxoaut nepeaaya sHEpruy U3 NEpBUYHON CETH
BO BTOPUYHYIO?

45. TloueMy cos ¢ B pexUMe X.X. 3HAUUTEJIbHO MEHBIIIE, YeM B HOMHMHAIBHOM pexume? OObsicHHUTE

3aBUCUMOCTH cos = f(U1) .

46. Kak u 1o kakoi MpUYWHE NMPU YBEIUYEHUH TOKA BO BTOPUYHOM OOMOTKE M3MEHHTCS MTOTOK B3au-
MOMHYKLIUH, IOTOK paccesHusl, UHIyKTUPOBAaHHBIE 3.1.C.7

47. Yo Takoe rpymnma coenuHenus Tpancopmaropa? Kak ee MOKHO ompeIeuTh IO BEKTOPHOM JTHa-
rpamme? Kakue cxembl ¥ TpyIIbl COeAMHEHUH TPaHC(POPMATOPOB SABISIOTCS CTAaHAAPTHBIMU?

48. M300pazute cxemy 3amenieHus: TpaHchopmaTtopa mpu Harpyske, MOSICHUTE TapaMeTpbl U 00bsC-
HUTC KOJIMUCCTBCHHLIC COOTHOIICHHUA MMapaMCTPOB.

MopnyJb 2. ACHHXpPOHHbIE MAIIINHBI
1. PaboTa acHHXpOHHOW MalIMHbBI B TEHEPATOPHOM pEeXUME (MEXaHMUYECKasi XapaKTepUCTHKA, SHEepre-
TAYECKAs Tuarpamma).
2. Kak MO>XHO M3MEHHMTH HANpaBJICHHUE BpAIlCHHUsI aCUHHXPOHHOTO JBUTATENs (IIpHBEIUTE 00OOCHOBA-
Hue)?
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3. O0bsicHUTE 3aBUCUMOCTh K.II.JA. OT Harpy3ku. [Ipu Kakux ycioBUSX K.IL.J. TOCTHTaeT MaKCUMallb-
HOTO 3HaYeHus?

4. Kakwue BUABI aCHHXPOHHBIX MAIlIUH BBl 3HaeTe? OMUIINTE UX KOHCTPYKITUIO.

5. Iosicuute ompeaeneHUE MapaMeTPOB CXEMbI 3aMEIIEHUSI ACHHXPOHHBIX MAIIKMH 10 OMBITHBIM JIaH-
HBIM.

6. M3meHsercs nu yroia caBura ¢asbl MeXIy TOKOM U 3.1.C. B OOMOTKE pOTOpa MPU HW3MEHEHUU
ckonpxeHus ot 1 7o 0? IosicauTe mouemy.

7. Kak u3MEHUTCSI MarHUTHBINA MTOTOK aCHHXPOHHOTO JBUTATENS IPU YBEIHMUYEHUHU YaCTOTHI MUTAIOIIEH
CETH NpU MOCTOSIHHOM HanpsikeHuu? [IpuBenute 060cHOBaHUE.

8. B kakux ciydasx BO3MOXKHO MIPHUMEHEHHE CIIoco0a Mycka aCHHXPOHHOTO ABUTATENs MPU MEPEKIIO-
YEHUU CXEMbI OOMOTKH CO 3BE€3]IbI HA TPEYTOJIBHUK?

9. IloueMy BpamiarOIMii MOMEHT ACHHXPOHHOTO ABUTATENsl PacTeT OTHOCUTEIHHO OBICTpEe, YeM BO3-
pacTaeT MOIIHOCTh Ha Bally?

10. Tlouemy mpu BBEACHMHM AKTUBHOTO COMPOTHUBIEHHUS B IENMb OOMOTKHM pOTOpa IYyCKOBOW TOK
YMEHBIIAETCS, a TyCKOBOM MOMEHT YBEIMUNBAETCS?

11. Yto Takoe HaMarHMYMBAIOIIMN TOK ACHHXPOHHON MamuHbI? ['1e OH MpOTeKaeT Ha cXeMe 3ame-
IIEHMS] U B pealibHOM MaluHe?

12. HanpsbkeHue Ha 3aKMMax aCMHXPOHHOTO JIBUTATENsl YMEHBIIMIU B 1Ba pa3a. Kak u3MeHuTcs ero
MaKCUMaJIbHBI MOMEHT?

13. M300pa3ute BEKTOPHYIO AMArpaMMy aCUHXPOHHOW MAaIlIMHBI B BUTATENLHOM pekume. OObsICHH-
T€ TOPSATOK MOCTPOECHHUS.

14. T'ne 60mbllie MATHUTHBIE TIOTEPU — B HETMOJBIKHOM CTaTOPE WM BO BpaIIAIOMIEMCsl POTOpE, MO-
yemy?

15. Ha3oBuTe U OOBSICHUTE KOHCTPYKTHUBHBIE MEPHI yIydIlIeHUs (POpPMBbI KPUBOH 3.1.C. Tpexda3sHoU
0OMOTKH.

16. M300pa3uTe MeXaHUYECKYIO0 XapaKTEPUCTUKY ACHUHXPOHHOW MAIIMHBI. YKaXKUTE CKOPOCTH U
CKOJIBKEHUS B PA3IMYHBIX PEKUMaX PaOOTHI.

17. B 4em pa3nuuus ¢ SJHEPreTUYECKON TOUKU 3PEHUSI MEKly T€HEPATOPHBIM M ABUTATEIbHBIM PEXU-
MOM pabOThl ACHHXPOHHON MaIUHbI? CpaBHUTE YHEPTETHUECKHUE JTUATPAMMBI.

18. B kakux ciydasx KO3(QQHUIMEHT paclpeieseHuss 1 YKOpOUeHHs] OOMOTKH NMEPEMEHHOTO TOKa pa-
BEH euHuLe?

19. OOBsicHUTE KOHCTPYKIIHIO U pabOTy aCHHXPOHHOT'O ABUTATENS C INTyOOKOMAa3HBIM POTOPOM.

20. MaiiTe mosicHeHHE (GU3NUECKOr0 CMBICIIA MAPAMETPOB CXEMbI 3aMEICHHUS aCHHXPOHHON MAaIIHHBI.
21. Ot 4ero 3aBHCHUT BeIMYMHA, (hOpMa KPUBOKM M 4aCcTOTA 3.]1.C. OOMOTKH MAIIIMH MEPEMEHHOTO TOKA.
22. OnuumTe NPUHIMN JEHCTBUS ACUHXPOHHOM MallIHBI.

23. Kak u3MeHHuTCs IMyCKOBOW MOMEHT IPH MEPEKIIOYCHUH OOMOTKH CTaTopa co “3Be3bl” Ha “Tpe-
YTOJIBHUK’, TIOYeMY?

24. Tloyemy nansa nurarenied ¢ Ga3HBIM POTOPOM HE MPHUMEHSETCS CIOCO0 PETYIMPOBKH YacTOTHI
BpallleHNs] U3MEHEHNEM YHCIIa TIOJI0COB?

25. Kak nepeBecTH aCHHXPOHHYIO MAIlIMHY B T€HEPATOPHBIN pexuM? [loueMy aCHHXPOHHBIN reHepa-
TOP HE MOJIYYWJI LIMPOKOTO pacIpOCTpaHEHuUs?

26. Kak 3aBUCHUT 3JIEKTPOMArHUTHBIH MOMEHT AM OT HanmpsiKEHHUsI, YaCTOThI MMUTAOLIEH CETH, peakK-
TUBHOCTEU cTaTopa u poropa?

27. Tlouemy norepu B cTaiu poropa AM NpakTUYECKU MOXKHO CUYUTATh PABHBIMU HYJIIO?

28. Tlouemy AJl He MPUXOIUT BO BpAIllEHUE, €CIIM B CETh BKIIIOUYEHA TOJIBKO OJHA (pa3a qBuratesns?

29. HapucyiiTe MEXaHMYECKYIO XapaKTEPUCTHKY ACUHXPOHHOM MamuHbl. [lokaxuTe Ha HEH HOMU-
HAJIbHBIN U ITyCKOBOW MOMEHT.

30. IlosicauTe paboTy MHIYKIIMOHHOTO PETYJISITOPA.

31. C kaxoli Leabo IPOBOAUTCA ONBIT XX acUMHXpOHHOrO ABurarens? IlpusBenure u NosiCHUTE Xapak-
TEPUCTUKH XOJIOCTOTO XOa.

32. Ykaxute GakTOphl, OTpaHUYMBAIOIINE TPUMEHEHHUE TPSMOTO MyCKa aCHHXPOHHBIX JIBUTATEICH.
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33. Kak moBiusieT Ha MEXaHUYECKYIO XapaKTepUCTUKY BkitoueHue AM, paccuurannoil Ha 50 I'u, B
ceThb ¢ yactotor 60 I

34. Kak no HOMHMHaJNbHBIM AaHHBIM AM NOCTPOUTH MEXAHWYECKYIO XapaKTEPUCTUKY (MCHOJB3Ys
dbopmyny Krocca)?

35. Ecnu u3rotoBUTH OOMOTKY POTOpa M3 CBEPXMPOBOIAIICTO MaTepuaa, TO C KAaKOH CKOPOCThIO OH
Oynet Bpamiarbesa? Jlaiite mosicHeHHe.

36. PaboTa acCHHXpOHHO#H MaIIMHEI ¢ ()a3HBIM POTOPOM B pekuMe (ha30BpaIIaTEIs.

37. C kako# 1enbto U Kak npooautcs onbIT K3 acunxponnoro asurarensa? [Ipusenure u nosicHuTe
XapaKTEPUCTUKU KOPOTKOTO 3aMbIKaHMS.

38. B kakux ydacTkax CTajad BO3HHMKAIOT NOTepu B A/l mpu HENMOABMKHOM POTOPE, MPU CUHXPOHHOM
BpallleHNH, IPY HOMUHAJIbHOW Harpy3ke?

39. OOBscHUTE, MOYEMY MAaKCHUMAalIbHBII MOMEHT OJHO(Aa3HOTO ACHHXPOHHOTO JIBUTATENS 3aBUCHUT OT
AKTUBHOTO COTIPOTHUBJICHUSI pOTOpa?

40. KpaTkas xapakTepuCcTHKa CIIOCOOOB PEryJIMpOBaHUS YAaCTOTHI BPAICHUS ACUHHXPOHHBIX JIBUTaTe-
JeH C K.3. POTOPOM.

41. Ilouemy pOoTOp aCUHXPOHHOTO ABUTATEII HE MOXKET BPAIAThCsl CO CKOPOCTBIO MOJISI cTaropa?

42. Kak ckaxercss Ha pabo4MX XapaKTEpUCTHKAX aCUHXPOHHOIO JABUTATENsl CHI)KEHHE HaIPSHKEHUS
nuraromen cet Ha 15 %.

43. IlpuBeaute sHEpreTHUECKyIO AuarpaMmy AM B IBUraTelbHOM pekuMe. B Kakux 4acTax MallliHBbI
HMMEIOT MECTO BBIIEISIEMbIE TOTEPHU?

44. JlaliTe aHaIN3 3aBUCUMOCTH MaKCUMaJIbHOI'O MOMEHTA aCHHXPOHHOM MalllHbI OT €€ TapaMeTPOB.
45. Kak MO>XHO BKIIOYUTH TpeX(a3Hblii aCHHXPOHHBIN IBUTaTeNb B OAHO(DA3HYIO 1IENb?

46. CdopmymupyiTe yciaoBusi 00pa30BaHHS KPYrOBOTO BPAIIAOIICTOCS MAarHUTHOTO IIOJISI B TpPEX-
¢aznoit OM. [Ipusenure npumep.

47. Kakoe BIUSHUE OKa3bIBa€T CONPOTHUBIEHHE OOMOTKM POTOpa Ha KPUBYIO aCHHXPOHHOI'O MOMEH-
ta? (IIpuBeauTe HECKOIBKO MEXAaHUYECKHX XaPAKTEPUCTHUK )

48. Kak nepesectu AM B pexxuM "npoTuBoBKiItodeHHE"? [losiICHUTE dHEPreTUYeCcKyl0 AMarpaMMy B
3TOM pEKUME.

49. Uzobpazute T-o6pasnyto cxemy 3amenienus AM. [loscHuTe GU3NIECKUil CMBICT €€ TapaMeTPOB.
50. Jlns gero B menb (pazHOTO poTOpa Ha MEpPUO MyCKa BBOIIT aKTUBHOE compoTuBieHue? ([laiite
MOSICHEHHUE ITPOUCXOSAIIMM IIPH 3TOM SIBICHUSM)

51. Kak crnexpyer M3MEHSATh HANpPSHKEHUE MPHU PETYIUPOBAHUU CKOPOCTH AJl M3MEHEHHEM YacCTOThI
IIPY [TOCTOSIHCTBE MOMEHTA?

52. KpaTkas xapakTepuCTHKa CIIOCOOOB ITyCKa aCHHXPOHHBIX JABUTATEINICH C K.3. POTOPOM.

53. Kakum o0pazoM B cxeMme 3aMelICHHs ACHUHXPOHHOM MAIIMHBI YYWUTBHIBACTCS MeXaHHUYECKas
Harpys3Ka Ha BajJly MallllHbI?

54. TloueMy OTHOCUTENIFHOE 3HAUEHHE TOKA XOJIOCTOTO XOJa ACHHXPOHHOTO JBUTaTelsl OOJIbIIe, YeM
B TpaHchopmaTope?

55. Onwuimre nporecc peryJIupoBaHusl CKOPOCTH BpallleHHs! JBUTaTeNel ¢ (pa3HBIM POTOPOM.

56. B 4eM cX0ACTBO W pa3Inune MEXy CXeMaMH 3aMEeIICHHs] aCHHXPOHHOM MaIIuHBI U TpaHcopma-
Topa?

57. Kak U3MEHHUTCSI MarHUTHBIN MOTOK ACUHXPOHHOTO JIBUraTess B CIy4ae YBEIUYECHHS YaCTOTHI MU-
taromiet cet (U = const)? Kak 310 ckaxxeTcs Ha BEIUMYNHE MaKCUMaJIbHOIO MOMEHTa?

58. Kakue Bam n3BeCcTHBI pa3HOBHIHOCTH aCHHXPOHHBIX JBUTATENEH, CIOCOOHBIX paboTaTh OT OJTHO-
¢azHoii cetn?

59. Ilouemy ckopoctb BpameHus H.C. poTropa OTHOCUTENBLHO CTaTOpa HE 3aBUCHUT OT CKOJIbKEHUS?
60. M300pa3uTe mMyTH NMPOXOKICHUS MAarHUTHBIX MOTOKOB, OOYCIIaBIMBAIOIINX KaXIbIH BUJ UHAYK-
TUBHOCTH CXEMBbI 3aMELICHUSI aCHUHXPOHHON MaIIUHBI.

MOAYJb 3. CUHXPOHHBIE MAIIINHBI
1. OOBsicHUTE XOJ] XapaKTEPUCTUKU XOJIOCTOTO X0/1a CHHXPOHHOTO TeHeparopa.
2. Kak o BekTopHOI nuarpamme biioHaens onpeaennTs 3MEHEHUE HaNPsKeHUs ?
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3. Kak W3MEHHTh aKTHBHYIO (WJIM PEaKTHBHYIO) MOIIHOCTh, oTnaBaemyto CI' B cerb Oousbinoi
MOIIIHOCTH.

4. B xakoMm pexume pa0dOThl Ha ABTOHOMHYIO HAarpy3Ky BO3HHKAIOT TONEPEYHas, MPOI0JIEHO-
a3MarHUYMBAOIIAsl, IPOAOIbHO-HAMAarHUUYUBAIOLIAsl PEaKLUs IKOPs?

5. 'me u moueMy IpUMEHSIOTCSI CHHXPOHHbBIE MAIlIUHbI?

6. Kak no u3BectupiM U, I, cos®@ mocTpouTh BEKTOPHYIO tuarpamMmmy brnonaens?

7. N306pa3ute u naiite MOSCHEHUE PETYINPOBOYHBIM XapakTepuctukam CI.

8. [IpaBuibHO 11 yTBepkAeHHEe, yTo KoHCTpyKuus CJl crnoskaee koHCTpykumu AJ[? [laiiTe mosicHeHusI.
9. Kak onpenenuTh MO ONBITHBIM JAHHBIM HACBHIIICHHOE M HEHACHIIIEHHOE 3HAYEHUE WHIYKTHUBHOTO
COIIPOTHUBIICHUS TI0 TIPOJOIBHOM ocu Xd?

10. Kakum oOpa3oM MpH MOCTPOCHHH BEKTOPHOW AMAarpaMMbl MOXHO Yy4YeCTh HETMOCTOSIHCTBO
BO31yIIHOTO 3a30pa B CI' ¢ ABHOBBIpaKEHHBIMHU MOJIFOCAMU?

11.13006pa3ute 1 MOSCHUTE HATPY30YHBIE XapaKTEPUCTUKH CUHXPOHHOTO TeHepaTopa.

12. [locTaBbTe 3HaK HepaBeHCTBA My napamerpamu Xd, Xd’,Xd’’ u naiite nmoscHeHUs.

13. U306pasure xapakrepuctuky K3 cuaxponHoro reneparopa. [louemy MarHuTHas cucreMa B OMBITE
K3 ne naceimena?

14. TTouemy ¢ yMEHBIIICHUEM TOKA BO30YKICHHsI CHIDKAETCS cTaTudeckas ycronauBocTh C/1?

15. Yto Takoe yaapHbIil TOK KOPOTKOTo 3aMblkaHus? Kak oH paccunteiBaeTcs ?

16. Kakue xapakrepuctukun CM mosydmnn HauMeHOBaHUE “yrioBbIX”? M300pa3uTe MX U 3amUIINTE
ypaBHEHUS.

17. U3mensiercs nm yacrota BpameHuss CI[ ¢ u3MeHeHueM Harpy3ku Ha Bainy? UTo uM3MeEHsieTCs B
pexxume padotsl CJ] ¢ ©I3MEHEHHEeM Harpy3Ku?

18. M300pa3ute pa3pe3 MarHUTOINPOBOJA 4-X TOJIOCHOW CHHXPOHHOM MAIIMHBI M TMOKAKHUTE, KaK
3aMBIKAETCSl OCHOBHOM MATHUTHBIN TOTOK?

19. Yro takoe “yron ”? Moxete a1 Bbl moka3zaTh ero 3HaueHUe Ha BEKTOpHOU nuarpamme bionaens?
20. Yem 0OBSACHHUTD, UTO MPH BHE3AIMHOM K.3. IEPBOHAYAIBHBIN TOK B sikope CM 3HaunTeNbHO OOJIbINE
YCTaHOBUBILIETOCS TOKA K.3.7

21. Tlouemy cC yMEHBIIEHHEM TOKa BO30YXIEHHUS CHI)KAETCSl CTaTU4yecKas yCTOMYMBOCTH
CHHXPOHHOTO aBuratesi? [lokaxuTe JIMHUIO CTAaTHYECKON ycTounBOCTH Ha U-00pa3HbIX KPUBBIX.

22. Kakue Bam uzBecTHbI criocoOb! mpubmmkenus popmsl D./1.C. k cuHyconaanbHON?

23. Kak ¢ momomisio X.X.X. ¥ HHAYKIHOHHOW HArpy304HOM XapaKTePUCTUKE Onpenenutb X U Fo ?
MO’KHO JI1 U3MEHUTH BEIMYMHY PE3yJIbTHPYIOIIETO IMOTOKA B3AaUMOMHIYKIUN CUHXPOHHON MalllMHBI
MyTeM U3MEHEHHS TOKa BO30YKIIEHUS MpHU padoTe:

a) Ha aBTOHOMHYI0 Harpyskys;

0) mapasuIeIbHO C CEThIO OOJIBIIION MOIITHOCTH.

24. Kak nepeBecTH CHUHXPOHHBIN TI'€HEpaTop B JABUraTeNlbHbIA pexuMm . llo mokaszaHusM Kakux
MPUOOPOB ITO MOKET OBITH YCTAHOBIJICHO?

25. MoseT 11 IBHOIOJIOCHBIN CHHXPOHHBIN ABUTaTeh paboTarh 06e3 Bo30yxaeHus ?

26. Kakas cBs3b cymiectByeT Mexay O.K.3. v BeTuunHON BO3AYIIHOTO 3a30pa?

27. Hapucyiite sHEpreTHUECKyI0 TuarpaMMy CUHXPOHHOTO TeHepaTopa u o0bsicHuTe ee?

28. [Touemy B rugporeHepaTopax npeaycMaTpuBaeTCs: OOIBIIIOE YUCIIO MTOTFOCOB?

29. Yro Takoe mpeaes CTaTHYECKOW YCTOWYMBOCTH CHUHXPOHHOM MamuHbl? KakuM oO6pa3zoM MOXKHO
MOBBICUTH MIPEAEN CTATUYECKON YCTOMYHUBOCTH?

30. V3MeHUTCA U XapaKTep peakiiy SKOps CHHXPOHHOTO I'eHepaTropa paboTarolero B aBBTOHOMHOM
pexume, (MmapauiesIbHO C CETHIO0 OOJIBIIION MOIIIHOCTH), €CJIM U3MEHUTh BEJTMYHHY TOKa BO30YKIACHUS?
31. Yro Takoe O.K.3.? Kak ero Beanuuna cBsizana ¢ Xd 1 KOHCTPYKLUEH CHHXPOHHOW MaIlnHb1?

32. Kakoe 3HaueHHE TOKa BO30YKJICHUSI CHHXPOHHOTO TeéHepaTopa Ha3bIBACTCS] HOMHUHAIBHBIM?

33. Urto Ttakoe nemndepHas (ycmokouTenbHas) oomorka? ['me ona pacmomaraercs? Kakoit menu
CITYKUT?

34. IlpuBenuTe OCHOBHBIE YPaBHEHHMS DSJEKTPUUYECKOIO DPABHOBECUS LENH SIKOPS CUHXPOHHOIO
reHeparopa? Jlaiire o0bsicHenus Bxoasimux B Hux J.J1.C.
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35. N300pa3ure BHELIHUE XAPAKTEPUCTUKH CHHXPOHHOI'O I'€HEpaTopa IpH pa3IMYHbIX XapaKTepax
Harpy3k U oObSICHUTE UX XO[I.
36. Kakune xapakrepuctuku CM mony4min HaumeHoBanue U-00pa3Hbix? M300pa3uTe U MOSICHATE UX.
37. B otmmune ot A/l ¢ K.3. poropom B CJI He npuMeHsETCS CTYyNIEHYaTOE PEryJIUpOBaHUE CKOPOCTU
BpallleHNs] U3MEHEHNEM Yncia nap noiatocos. [Touemy?
39.Kak MO>XHO Npe1oTBpaTUTh NOBPEKIeHUE 0OMOTKU B030YyxaeHus C/I npu aCHHXpOHHOM ITycke?
40.Y1o Takoe HOMMHAJILHOE U3MEHEHNE HANPSYKEHUSI CHHXPOHHOTO reHeparopa’?
41. ITo kaKuM XapaKTepUCTUKAM M KaK MOKHO SKCIEPUMEHTAIBHO ONPEAEIUTh conpoTuBieHne Xd?
42. OObsicHMTE, 4YTO O3HayaeT: “o0MOTKa C YKOpPOYEHHBIM IaroMm”, ‘“‘pacrpeneneHHas’ W
“cocpenoToueHHas” 0OMOTKa, YUCIIO 1Ma30B Ha MOIoC U ¢a3y.
43. Kakoe BiMsHHE OKa3bIBaeT BEJIMUYMHA BO3YILIHOTO 3a30pa Ha XOJI XapaKTEPUCTHKU XOJIOCTOTO
xona?
44. Ycnosus nonkimoueHust CI' MeTo10M TOYHON CUHXPOHU3ALMH K CETU O0JIBIION MOITHOCTH.
45. HazHaueHue ¥ IPUHLIMI AEHCTBYSI CHHXPOHHOTO KOMIIEHCATOpa.
46. IlpuBeaute CpPaBHUTENIBHYIO XapaKTEPUCTHUKY ACHHXPOHHOTO M CHHXPOHHOTO JBHraTelel B
OTHOILIECHUU PA0OYMX U ITyCKOBBIX XapaKTEPUCTUK.
47. Yo Takoe “pexuM nepeBo30yKIeHUS U *“ pekuM HenoBo30yxaeHus” CI'?
48. KoHCTpyKLUs SIBHOIIOJIIOCHOM U HEABHONOIOCHON CM.
49. Kakue Bam usBecTHbl criocoOsl mycka B xoa C/I, naiite nosicHeHusl.
50. MoxeT nu Kakasf-TuO0 MalllMHa B JIBUTATEIbHOM PEKUME OT/NaBaTh PEAKTUBHYIO MOIIHOCTh B
ceTh? [losicHUTE CBOM OTBET.

51.Kak Bimsger Ha BuUJ YIJIOBOM XapaKTEPUCTHUKU SBHOIIOJIOCHOCTh MAarHUTHOH CHCTEMBI

UHAYKTOpa?

52. Tlouemy uHAYKTUBHOE conpoTuBieHne Xd orinuuaercs ot Xq?

53.Uro Ttakoe craruueckas ycroiunBocth CM? Kak cBsizaHa cratmueckass yCTOMYUBOCTH C
Heperpy304Hoii CmocCOOHOCTHIO U C YIIIOM ?
54. U300pa3ute peryianpoBouHbie XxapakTepucTuku CI' mpu pa3nuuHBIX XapakTepax HarpysKu, JgaiTe
UM 0OBSCHEHHE.
55. Uzobpa3ute u naiite 00bsicHeHne BHEITHUM XapakTepuctukam CI'.
56. [Touemy TypOOTEHEPATOPHI UMEIOT HEOOIBIIIOE YHCIIO TIap moaocoB? (p =1, 2)
57. OObsicaute cxemy 3amenieHus CI' 1o MpoJOJIBHONH OCH NMPH YCTAHOBUBIIEMCS U MEPEXOIHOM
pekuMax, a Takxke (PU3MIECKUI CMBICT UX TaPAMETPOB.
58. Ilepeuncnute 31neMeHTsl KOHCTpYKIUU CM 1 00bscHUTE WX Ha3HadeHHue. CpaBHUTE KOHCTPYKIIUIO
CM c koHcTpyKIen AM.
59. Uro usmenurcs B pexxume padorel CI' mpu paboTe Ha aBTOHOMHYIO Harpys3ky M Hpu pabore Ha
CE€Th, €CJIM YBEJIIMYHUTH BpALIAIONIMH MOMEHT NMPUJIOKEHHBIN K Bamy CI'?
60. [Touemy MarnuTHas cucteMa B onbiTe K.3. He HackIeHa?

MOAYJb 4. MAIIUHBI IIOCTOAHHOI'O TOKA
I. Hanumure ypaBHeHHe 3aeKTpoMarHUTHOTO MoMeHTa MIIT. Kak OH 3aBHCUT OT TOKa SAKOpS
JIBUTATEJICH C MOCIeI0BaTeIbHBIM BO30YKACHUEM?
2. U306pa3ute u oOBSCHUTE XOJ MEXaHUYECKOM XapaKTepUCTHKU ABUraTeNsl C MOCIeAOBATEIbHBIM
BO30YKIICHHEM.
3. JlaiiTe KpaTKyIlO0 XapaKTEPUCTHKY H3BECTHBHIX BaM crmocoOoB peryiMpoBaHUsS YacTOTHI BPAIICHUS
AIIT.
4. IloyeMy »>I€KTPOMarHUTHbIA MOMEHT KOJUIEKTOPHOIO JBUTAaTENsl NEPEMEHHOTO TOKa HMEET
MIEPEMEHHYI0 COCTaBJIISIOLIY0?
5. M3o0pa3ute M OOBSICHUTE XOA CKOpPOCTHBIX Xapaktepuctuk [IIT ¢ pasnmuyHbIMH cHCTeMaMu
BO30YXKICHUS.
6. B yeM 3akmouaetcs "pazMarHnuurBaroniee” 1eiMcTBUE NONEPEYHON peakuu sIKops?
7. llpuBenaure wu3BecTHhle BaMm ypaBHEHHUS, ONKCHIBAIOIIME PEXHUMbI pabOThl  JBUTATENECH
napajuIeIbHOTO BO30YKIECHUS.
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8. Ot uero 3aBucut BesmmunHa J.J].C. axopa? Kak moxHo perynuposats J.J1.C.?7

9. Ilouemy crabunuzupyromas u komrnencannonHass ooMoTku MIIT BkiIrOYar0TCS MOCIEA0BATENBHO C

00MOTKOM sKOps?

10. [lepeuncaure yciaoBusi caMoB0O30ykIeHUs (U OOBSICHUTE MPOIIecC) TeHEPaTOpa MOCTOSIHHOTO TOKa

C TapamiensHbIM BO30ykIeHHeM. [louemy reHeparop He BO30YXKHAeTCs TPU HAPYMIEHHH STHX

YCIOBH?

11. B uwem Bsl ycmarpuBaeTe pojib KOMIIEHCAI[MOHHOM OOMOTKM Kak CpEICTBA YIy4IIECHUs

KOMMYTauuu?

12. Yro nmoHMMaIOT MOJ] HOMMHAJIBHBIMU JaHHBIMM JABHUratens? Kak onpenenuTs HOMUHAJIbHBIA TOK

BO30Y KICHHUS?

13. Ilepeuncnute 00MOTKH, KOTOpble MOxkeT uMeTh MIIT. X Ha3HaueHue, n300pakeHNe Ha CXEME.

14. N3o0pa3ute u o0OBsicHUTE perynupoBouHble XapakrepucTuku [TIT mpu pazmuunbIX crocobax

BO30YXKICHUSL.

15. Tlouemy Henb3s pabOTarOMIMii JBHUraTeNb IMOCIEIOBATENILHOTO BO30YXKICHHS OCTaBIsATH 0e3

Harpy3ku?

16. Kak BrnusieT u3MEHEHHE BETMYMHBI BO3AYLITHOTO 3a30pa Ha BHUJI XapaKTEPUCTUKH XOJIOCTOTrO Xoa?

17. OOBsicHUTE NPUHIUN IEHCTBUS T€HEPATOP MOCTOSHHOT'O TOKA.

18. N3o0pazutre u OOBICHUTE BHEIIHHWE XApaKTEPUCTHUKU T'EHEPATOPOB MOCTOSHHOTO TOKa MpHU

Pa3NIUYHBIX CIIOCO0aX BO30YKICHHS.

19. ComocTaBbTe BHEUIHHE XapaKTEPUCTHKU TEHEPATOPOB TOCTOSIHHOTO TOKA C HE3aBUCUMBIM,

NapajuIebHBIM U CMEIIAHHBIM BO30YXK/IEHUEM.

20. Yrto Takoe xommeHcannoHHas oomorka? ['me ona pacmonaraercs? Kak Bkmtouaercs? J{ns udero

CITYKHT?

21. ITouemy 0OMOTKa AOTMOJHUTENBHBIX MOJIOCOB BKIIIOUAETCS MOCIEI0BATEIBHO C OOMOTKOMN SKOPSI?
22. YKaxuTe NPUYMHBI U3MEHEHUS HANpsDKEHUs Ha SIKOpe IeHepaTopa IOCTOSHHOTO TOKa C
POCTOM TOKa Harpy3Ku MpH Pa3iINuHbIX CIOCO0axX BO30YKIACHHUS.

23. H300pa3ute U MOSICHUTE XOJ CKOPOCTHBIX XapaKTEPUCTHUK JIBUTATENIEH MOCTOSIHHOTO TOKa C
napajuieIbHBIM BO30YKIEHHUEM MPHU PA3TNYHBIX TOKAX BO30YKIECHUS.

24. Yto Takoe HOMHHaJIbHAsl MOLUIHOCTb T€HEpaTOpa, ABUraTess?

25. [lepeuncnure 1 MOSICHUTE W3BECTHBIC BaM crmocoOb! ymydieHuss KOMMYTalliH.

26. Kak m3MeHUTCs TOK, CKOPOCTb, I10JI€3HAss MOIIIHOCTh JABUTaTENsl IPU YBEINYEHUH TOPMO3HOTO
MOMEHTa, NIPUJIOKEHHOTO K Baiy aBuraress? [louemy?

27. B kakux ciyyasx B MalIMHaX IMOCTOSHHOTO TOKa HMMEEeT MeCTO '3amenjieHHasd" u
"yckopenHas" kommyTtanua? [louemy?

28. Kak 1 mo kakuMm IpuYMHaM HM3MeHMTCA Bpamaroumii momeHt JIIT mpu caBure meTok c
JIMHUM T€OMETPUYECKON HEUTpasin?

29.YeTpoicTBO U Ha3HaYEHUE KOJUIEKTOPa MALLMHBI IOCTOSIHHOT'O TOKA.

30.M300pa3ute u 00BSICHUTE BHUJIl Harpy304HbIX Xapaktepuctuk ['TIT mpu paznudbix criocobax
BO30YXKIICHUS.

31.3aueM mnpegycMaTpUBAIOT CTAOWIM3HUPYIONIYI0 OOMOTKY B JIBUraTeliiX MapajijieIbHOTO
B030Yyxk1eHus? OTBeT 00OCHYyiiTE.

32.C kakoii nenbto metku MIIT ycranaBnuBaroT Ha JIMHUU T€OMETPUYECKON HEUTpaiun?
33.1300pa3ute u 00bsicHUTE YHEpreTudeckyto nuarpammy ['TIT.

34.TTouemy ¢ yBEIMUEHUEM MOIIHOCTH, OT/IaBAEMOM I'€HEPATOPOM MOCTOSHHOTO TOKA, BO3PACTAET
MOIIIHOCTb ITPUBOJIHOTO JIBUraTesis?

35.B 1em cocrout npodiiema mycka JIIT? Kak ona pemaercs?

36.0T 4ero 3aBUCHUT BEIMYMHA MarHUTHOIO IOTOKAa B BO3AYLIHOM 3a3ope asurarensi? Kakoso
BJIMSTHUE 3TOTO IMOTOKA HAa BUJl CKOPOCTHON XapaKTEPUCTUKU?

37.Kak MokHO n3MeHHTh Hanpasienue Bpamenus JI1T? Orser obocHyiire.

38.Uem ompenensercss BenuunHa comnpoTuBieHus sikopHoil 1enu JIIT. OOwsicHuTe BiaMsHUE
COIPOTHBIICHUS KOPHOM 1IENH Ha BUJ] MEXaHUYECKOW XapaKTEPUCTHUKHU.

39.YCcTpoiicTBO MaIIMH MOCTOSTHHOTO TOKA (OCHOBHBIE JIEMEHTHI KOHCTPYKIIMU, UX Ha3HAYCHUE).
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40.Yto Takoe Harpy3ouyHas XapaKTepUCTUKAa M XapakTepUCTHKa Xojoctoro xoma [TIT?

N300pasute u 0OBSICHUTE UX BH/I.

6.3. MeTonuueckue MaTepuallbl, ONpeaeIsioIIne IPOLEeaYy bl OLICHUBAHUS

XapakTepuCTHKH NPOLEAYPbI

Bun npouenypsl

OK3aMCH

Lens npouenypol

BBISIBUTH CTEeTICHb ChopMupoBaHHOCTH KoMrieTeHnu OI1K-4.5;
IMK-1.1; T1K-1.2; TIK-2.1; [1K-3.1; 11K-4..2.

JlokanbpHBIE aKTBI BY3a,
periaMeHTUpPYIOLIME IPOBEIECHUE
IIPOLIE Ty PbI

[TosnoskeHHEe O NPOBEACHMM TEKYILIErO KOHTPOJIA YCIIEBAEMO-
CTH ¥ NMPOMEXYTOUYHOH arTectanuu oOyuyaromuxcs CBOY,
Bepcus 3.0, yrBepxaeHo pekropom CBDY 19.02.2019 r.
[Tonoxenue o 6amIbHO-peUTUHTOBOM cucteme B CBOY,
Bepcus 4.0, yrBepxkaeno 21.02.2018 r.

CyOBeKThl, Ha KOTOPBIX
HaIpasJIeHa MPOIeaypa

CTyIeHTHI 4 Kypca OakanaBpuara

Ilepron npoBeneHus: NPoOUETyPbI

3UMHSA YK3aMEHALIMOHHAS CECCHS

Tpe6OBaHI/I$[ K IIOMCIICHHUAM H
MaTCpraAJIbHO-TCXHUUCCKUM
cpcacTBam

CHCHH&J’IBHOO6OPYI[OB8.HHBI€ IIOMCIICHHUA C J'Ia60paTOpHBIMI/I
CTCHAAMH, OTBCUAIOIINMH Tpe60BaHI/I$IM OCBOCHUA TUCHUIIIIN-
HBI B ITIOJTHOM 00BEME

TpeboBanust k 6aHKy OLEHOY-
HBIX CPEJCTB

Onucanue MpoBEACHUsI MpoLe-
Ty pbI

DK3aMeH MPUHUMAETCS B YCTHOU (popme 1o Omieram.
DK3aMEHAIMOHHBIN OWJIeT MO JUCUHUIUIMHE BKIIOYaeT 8§
BOITPOCOB 00111eT0 XapakTtepa. Bpems Ha moarorosky — 0,5
ACTPOHOMMYECKHUX Yaca.

[IIxanbl olleHUBAHUS PE3YJIbTa-
TOB

[Ikana ouleHMBaHUs pe3ybTaTOB NpuBeAeHa B 11.6.1. PII/I.

Pesynbrarsl npouenypst

B pesynbraTe cmaum Bcex 3amanuit misi CPC cryneHty
HeoOxouMo Habpath 45 6am1oB, YTOOBI OBITH TOMYIICHHBIM K
HK3aMEHY.

7. YdeOHoO-MeTOaM4YecKOe M HHPOPMALIMOHHOE O0ecreyeHue y4eOHoi

AUCHHUIINHBI (MOYJIs1)

Ne Hamu ONEeKTpOHH
que Hb CB®Y, BIC Koi-
rpu kadenpanb U3JIaHUS: BO
ABTOp, Ha3BaHUE, MECTO U3AHMUS, pud benp A
. a, Hast TOYKA CTyJIe
U3JIATENIbCTBO, TOJT U3aHUS Y4eOHOM
BUJI oudInOTEK JocTyna K HTOB
JUTEPaTypPhl, BU U XapaKTEPUCTHKA UHBIX
rpud a ¥ KOJI-BO pecypey
UH(POPMALIMOHHBIX PECYPCOB
a IK3EMILIISIP (HauMeHOB
OB anue ObC,
Ob CBOY)

OcHoBHag nuTEparypa

A .B.BanOB-CMONEHCKHI. DIEKTpUYECKHE

MalluHbl: y4eOHUK 118 By3oB. B aByx | YMO
1 | tomax — 3-e wuzmaHue (PEKOMEHIIOBAHO MO
Munob6p P®).— M.: M3parensckuii aom PO

MDU, 2006. — 652 c.: ui.
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Konpuo W.II. Onextpuueckue MalIvHBbL:
VYuebHuk 4-oe wu3nanHue, wucnop. — M.:
Brricmiag mkomna, 2004. — 607 c. wn.

MO PO

OcHoBHas nuTeparypa AJjist

KyPCOBOTO MPOEKTUPOBAHUS

[IpoekTupoBaHue 3IEKTPUUYECKUX MAIIUH:
YueOuuk s Bysos. / Ilom pen. W.IL
KomnbuioBa. — M.: DHeproatomuzaat, 1993.
—494 c. (384 Kn2).

Tuxomupos IL.M. Pacuer
TpaHchopmMaTopoB. YUueOHOE Mmocodue is
By3oB. — 5-0e u3a. — M.: DHeproaromusar,
1986. — 528c.:mm.

CunoBblie TpaHncGpopMaTopsbl C
€CTECTBEHHBIM MACIISTHBIM ~ OXJIQKICHHEM:
METOJIMYECKUE YKa3aHWs K BBIIOTHEHUIO
KypCOBOTO  MpOEKTa MO  JUCIHILINHE
«DNEeKTPOMEXHUKA» TUTST CTYJEHTOB
o0yJaromuxcs o HaIpaBJICHUIO
«ONeKTpodHepreTuka»  /  COCTaBUTENb
B.M.Urnarosuy, B.B.I'onemrpeiin. -
Tomck: Uzn-Bo TITY , 2009. — 46¢

CripaBOYHUK TIO 3JIEKTPUYSCKUM MaIllMHAM.
—T. 1,2/ Ilon obmeit pea. NU.I1. KombuioBa
u b.C. KimtoueBa. — M.: DHeproaTomMusar,
1988. — 456 c.

JlomoyHUTENbHAS TUTEpATypa

becnianos B.fl. Dnexkrtpuyeckue MalIvHBbL:
yueOHOe mocoOue Ui By30B.— M.:
Axanemus, 2006. — 320 c.

Kanmqman M.M. DnekTpuueckue MalluHBbI:
VYyebnoe nocodbue — 3-e¢ uzn., ucnp. — M.:

Beictmas wmkoma; HW3pmar.  Llentp
«Axanmemusy; 2001.-463c.:ui.

Tokapes b.®. DnekTpudyecKkue MaluHbl. —
M.: DHepro-aromuznar, 1990, 624c.

HUrnaroBuu B.M,, Poiiz 1i.C.
DNEeKTpUYECKUe MaIUHbI u

TpaHchopmaTopbl. YyeOHoe mocobue. —
Towmck.: U3a-Bo TITY, 2004. — 178c.

HrnaroBny B.M. Dnexrpuueckrue MalivuHbI
IIEPEMEHHOT O TOKa. Metonuueckue
yKa3aHus K  BBIIOJIHEHUIO  KYpCOBOTO
npoekta o AJIKP. Tomck: MU3a-so TIIY,
1994. — 24c.

DNEeKTPOTEXHUUECKHUI CIPaBOYHHK.
ITon pen. B.I''I'epacumoBa u np. — 7 — e
n3a.-M.: DHeprusi.
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8. Ilepeyens pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHHMKANMOHHOM ceTn « UHTEepHeT» (1as1ee
ceTb-VIHTEpHeT), HEOOXOAMMBIX /ISl 0CBOCHHS JMCIUIIIHHbI

e DJEKTPUYECKHUE MAIIMHBI - BUKUTIEAUs http://ru.wikipedia.org

e DJEKTpUYECKHUE MAIIMHBI BUKHU3HAHUE https://www.wikiznanie.ru/

o Illkoma s osnekrpuka (OOpaszoBaTenbHBIA  caiiT. Mos  mpodecCcHs-3IEeKTPHK)
http://www.electricalschool.info/maschiny

e [llkona TSt AIEKTPUKA (CnpaBouyHUK 3JIEKTPUKA)
http://www.electricalschool.info/spravochnik/

e Kypc 1o anexkTpoTexHUKe 1 OCHOBaM AyiekTpoHuke. Bantoma M.B. http://eleczon.ru

e CrnpaBOYHHK dJIEKTPHKA U dHEpreTuka. http:// www.elecab.ru/history.shtml

e DIIeKTPOHHAS JIEKTPOTEXHUYEeCKas oubaroreka. http:// www.electrolibrary.info/history/

9. Onucanne MaTePUAJIbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMO 1JIsl OCYILEeCTBJICHUS
00pa3oBaTeILHOIO NMpolecca Mo JUCHUILINHE

- MOJlyJIbHasi 0ObEKTHO-OPUEHTUPOBAHHAsL JMHaMU4ecKas yueOHas cpena «Moodley.

10. TlepeyeHb MH(POPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX TPH OCYIECTBICHUH
00pa3oBaTeIbHOTO NMpoIecca Mo AUCHUIINHE, BKIYas MepedyeHb MPOrpaMMHOT0
obecrieyeHHsI 1 MHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM.

10.1. [lepeuenb nHGOPMALIMOHHBIX TEXHOJIOTHM, UCIIOIB3YEMBIX IIPU OCYILECTBICHUH
00pa3oBaTeNFHOTO MPOIIECcCa 10 AUCIUILTTHE

[Ipu ocymiecTBIeHUH O00pa30BATEIBHOIO TIpolecca IO JAUCHUIUIMHE HCHOJIB3YIOTCS
CJICAYIOIHE HHPOPMAIIMOHHBIC TEXHOJIOTHH:

® IICTIOJIb30BAHKME HA 3aHATUSAX JJEKTPOHHBIX U3JAHUHN (YTCHHE JIEKIUU C MCIOIh30BAaHUEM
CHAI-TIPE3CHTAINM, AJIEKTPOHHOTO Yy4eOHOTO TMOCOoOMs), BHIEO- U ayauoMarepuaioB (depes
Wurepner);

® OpraHusanusa BSaHMOHeﬁCTBHH C O6y‘-IaIOH_II/IMI/IC$I nocpcaACTBOM BHCKTPOHHOf/'I IIOYTHI U
CJ10 Moodle.

10.2. Tlepeuens mporpaMMHOTO 00€CTICUCHHUS
https://www.s-vfu.ru/universitet/rukovodstvo-i-struktura/strukturnye-podrazdeleniya/ui/software-ui/

https://docs.google.com/spreadsheets/d/1Pf5qJOnR 140sbQB5j-
MIDmMmAOONKbSw54FdLBWp5SDMuA/view#gid=0
MSWORD. MSPowerPoint.

10.3. TlepeueHb nHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
https://www.s-vfu.ru/universitet/rukovodstvo-i-struktura/vspomogatelnye-
podrazdeleniya/nauchnaya-biblioteka/page60.php?clear cache=Y
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JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI U CIHUILIAHBI

b1.0.19 DnexTpuyeckue MamMHbI

YueOHbIi BueceHHble U3MEHEHUS IIpenonaBarenn [TpoToxoin 3acenanust
rox (®NO) BBIITYy CKAOLLEH
kadeapri(naTa,Homep),
®UO 3aB.kadenpoid,
HOJINCh

B mabnuye yxazvieaemcs monvko xapaxmep usmeHnenull (Hanpumep, usmMenenue memol, CRUCKA UCIMOYHUKO8 NO meMe Ulu
memam, CpeoCcme NPOMeNCYMOUHO20 KOHMPOs) C yKazauuem NyHKmog paboueti npoecpammel. Camo codepoicanue
UBMEHeHUll OPOPMASAEMCS NPUTLOANCEHUEM RO CKBOZHOU HYMePayul.
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