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1. AHHOTALIUA
K pabouell mporpaMme AUCHHUILINHBI
b1.0.20 DnexTpuyeckue MalMHbI
TpynoemkocTs 6 3.€.

1.1. He.]'lb 0CBOCHHUSA U KPATKO€ COACPKAHNE NUCHUITITTUHBI

Ilenb  ocBoeHus:  chopmupoBaTh  oOwenpodeccuoHanbHble  3HAHUS B OOJIACTH
AIIEKTPOMEXAHUYECKOT0 IPe0Opa30BaHusl SHEPTUU, 03HAKOMUTh OyAyIIMX CIELHAINCTOB C OCHOBaMU
TEOPUM W MNPUHIUMNAMU JCUCTBUS OCHOBHBIX BHJOB 3JIEKTPHUUECKUX MAIIWH, C OCOOCHHOCTSIMHU
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
MaIIHH.

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

[Inanupyemslie
HanmenoBan [Inanupyemsie
pe3yJIbTaThl OCBOCHUS WNuaukatopsl
ue KaTeropuu pe3yNbTaTh OneHouHbIe
MIPOrpaMMEI (KOJT 1 TOCTHXKCHUS
(rpymibr) . o0y4yeHus 1o CpelcTBa
. coJiep>KaHue KOMITETEHITHIA
KOMIIETEHIIUH TUCLUILTIHE
KOMITETCHIIHH )

[Tpoextnerii | OIIK-4: Cnocoben OIIK-4.5: [Tocne nzyuenus pPa3HOYpPOBHEB
UCTIONB30BaTh METOBI | AHAIM3HPYET JUCITUTUTAHBI BIC 33JIaHUS,
aHanM3a u YCTaHOBUBILIUECS CTYJIEHTHI JOJDKHBI | J1a00paTopHbIe
MOJCIIUPOBAHUSA PEXKHUMBI pabOTHI HMeTh pabotsr, KI1,
AJICKTPUYECKUX Ienell | TpaHC(HOpPMATOpPOB U | MpeACTABJIEHHE: Tecr.

U DJIEKTPUYECKHIX BpaIAIOLIUXCS -0
MaIlIHH. AIIEKTPUYECKUX KJ1accupuKaluu
MAaIIWH Pa3INYHbIX | AJICKTPUUECKUX
TUIIOB, UCIIOJIb3YET | MAIlUH; O MECTE U
3HAaHUE UX PEKUMOB | POIU
paboTHI 1 ANEKTPUIECKUX
XapaKTePUCTHK. MAIIVH B
AIEKTPOCHAOKEHU
[IK-1: Cnocoben IIK-1.1: U, B
npuHUMaTh yyactue B | OcymiecTBisieT cOop | aBTOMaTH3aLUuU
MPOEKTUPOBAHUU Y aHAJIU3 UCXOJHBIX | MPOMBIILICHHOTO
00BEKTOB ITAHHBIX IS MIPOM3BOICTBA; 00
npodeccuoHaNbHOMI MPOSKTUPOBAHMUS. OCHOBHBIX
NEITEILHOCTHU B I1IK-1.2: TEHIEHIIUIX B
COOTBETCTBUU C Pa3pabartsiBaer pa3BUTUU
TEXHUYECKUM MIPOEKTHYIO U AIIEKTPUYECKUX
3a/laHueM U pabouyio MaIlIUH; O HEKOTO-
HOPMATUBHOTEXHUYE- | TEXHUYCCKYIO PBIX




CKOM JIOKYMEHTAalMEH, | JTOKYMEHTALHIO,
coOmirofasi pa3nuuHbie | opopmiser
TEXHUYECKHUE, 3aBepIICHHBIC
9HEeprod3(pPeKTUBHBIC U | MPOEKTHO-
IKOJIOTHUECKUE KOHCTPYKTOPCKHE
TpeOoBaHUs paboThL.
[1K-2: Criocoben [1K-2.1:
POBOJIUTH PaccuuTsiBaeT u
obocHOBaHUE MIPOCKTUPYET
NPOCKTHBIX PELICHUN. | TEXHHUYECKUE
OOBEKTHI B
COOTBETCTBUHU C
TEXHUYECKUM
3aJJaHUEM C
HCIIOJIb30BaHHUEM
CTaHJAPTHBIX
CPEICTB
aBTOMaTH3alUU
MPOEKTUPOBAHMUS.
[1K-3: Cnocoben ITK-3.1: Opranuzyert
OPUMEHSTh METOBI M | DKCILTyaTalHIo
TEXHUYECKHE CPEJICTBA | AIEKTPOOOOpyA0BaH
HKCIUTYaTal[HOHHBIX Ul Ha CPEJTHEM U
UCIIBITAaHUHN U HU3KOM
JTMarHOCTHKHU HaTNpsKCHUU.
IIEKTPOIHEPTETUUECKO
rou
INMEKTPOTEXHUYECKOTO
000py10BaHUSI.
[1K-4: I'oToB K | [IK-4.2: CocraBnser
YYaCTHIO B | MHCTPYKIIUU TIO
BBITIOJTHEHUH AKCIUTyaTaluu
PEMOHTOB 00opyIoBaHUS U
o0opyaoBaHUA 0 | MpOrpamMMmBbl
3aJJaHHOM METOJIHUKE. WCIIBITAHU.

AIIEKTpOMAIIIH-
HHBIX
yCTpOMCTBax
CIEIHAILHOTO
Ha3HAYCHMUS.
3HATh:
YCTPOWCTBO U
TIPUHIIUTIBI
JIEUCTBUA
Tpa"copmaTopa u
AIIEKTPHYECKUX
MAIIWH TePeMEeHH-
oro u
MOCTOSTHHOTO TOKa
001IenPOMBI-
[IJIEHHOTO
MIPUMCHCHUS;
OCHOBHBIE
PEXUMBI pabOThI
AIEKTPUIECKUX
MalliH 1
TpaHcGpopMaTopoB
; 0COOEHHOCTH
NapajsieabHON
paboTHI C CEThIO
TpaHcGpopMaTopoB
U KPYITHBIX
CHUHXPOHHBIX
MaIlliH; OCHOBHBIE
XapaKTePUCTUKHU
JBATATEIICH,
reHepaTopOB,
TpanchopmMaTopoB
U DKCIUTyaTaIuo-
HHbIE TpeOOBaHUS
K HUM; CIIOCOOBI U
0COOEHHOCTH
MyCKa, peryIupo-
BaHUS 4acTOTa
BpallleHUs
JBHUTATEIICH;
TEHCHIINH
Pa3BUTHS
TpanchopmMaTopoB
u OM.

yMeThb:
OTIpeNieNsTh
napameTpsl U
COCTaBJIATH CXEMBI
3aMenieHusI OM u
TpaHc(hopMaTopoB
; paccuMTaTh




MarHuTHYIO II€Th
ANEKTPUUECKON
MaIIUHBI;
COCTaBUTh CXEMY
Y IOCTPOUTH
BEKTOPHYIO
JIuarpamMmy 1
paccuuTaTh
OCHOBHBIE
XapaKTEPUCTUKU
MaIIHBI;
BBITIOJIHATH
JKCIIEPUMEHTAIIbH
bl€ HCCIIEOBaHUs
10 3aJaHHOU
METOAMKE,
00pabaThIBaTh
pe3yabTaThl
DKCIIEPUMEHTOB.
Baaners: pacuera
u
KOHCTPYHUPOBAHUS
AIEKTPUUECKON
MaIlUHBI;
BBITIOJTHCHHUSI
geprexe OM.

1.3. MecTo AucuMIIMHBI B CTPYKTYpe 00pa3oBaTe1bHOM NMPOrpaMMbl

Hnnexc HaumMmenoBanue Ceme | nekchl 1 HAMMEHOBAHUS YUCOHBIX TUCITUTUTHH
TUCIHUIUTAHBL (MOZyTIsA), | CTp (Mopymeit), mpakTHK
MIPAKTHKH u3yde Ha KOTOPBIC
JUTSE KOTOPBIX
HHA OTHPAETCs o
. coJlep:KaHue JaHHOMN
coJiepKaHue JaHHOU
TUCIUTITAHBI (MOIYJIsS)
MACIUATUINHEL N
BBICTYIIA€T OMOPOit
(Motyst)
b1.0.20 DneKTpuuecKue 5 b1.0.15 b1.0.25
MAaIlIUHbI duzuka(pazaen DIIEKTPUYECKHI
ANEKTPUIECTBO, TIPUBO/T
MarHeTH3M, BOJIHBI),
b1.0.14
MaremaTuka
pas3mensr:
Huddepennmansaoe
HCYHUCIICHHE,
HNuTterpanbHoe
HCYHCIICHHE.

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 miana (rp. bI1-O11-22):

Kox n Ha3BaHMe AUCIUIUTUHBI 10 Y4eOHOMY IJIaHY b1.0.20 DnexTpryeckue MalluHbl
Kypc n3yuenus 3
Cemectp(bl) U3yueHUs 5
dopmMa NpoMeKyTOUHON aTTeCTAlMH (3aUeT/3K3aMeH) 9K3aMeH
KypcoBoe npoektupoBanue, CEMECTp BBIITOTHEHUS 6
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.): 90
1.1. 3aHATHS JICKIIMOHHOTO THMA (JIECKIIHH ) 34
1.2. 3aHATHS CEMUHAPCKOTO TUIIA, BCETO, B T.4Y.:
- CEMHUHAPBI (mpakTHUyeckue 3aHATHUA, 17
KOJUJIOKBUYMBIH T.I1.)
B ¢opme npakTudeckoii moAroOTOBKH 17
- 1abopaTopHbIe PabOTHI 34
- PAKTUKYMBI
1.3. KCP (koHTpOJb CaMOCTOATEIBbHON pPabOTHI, 5
KOHCYJIbTAIl1N)
Ne2. CamocrosiTesibHass padora odyuarommuxcs (CPC) 99
(B yacax)
Ne3. KoauuyecTBO 4acoB Ha 3K3aMeH (IpU HaJIWYUU 27
HK3aMEHa B yUeOHOM IJIaHE)

1yKa3LIBa€TCﬂ, €CJIM B aHHOTallu1 O6paBOBaT€HBHOﬁ IporpaMMel IO NO3ULHHU ((CBGHGHI/IH O IPUMCHCHHUHU JUCTAHIIUOHHBIX
TEXHOJIOTUI 1 QJICKTPOHHOT'O 06y‘-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 KonrakTHas paboTa, B yacax Yacer CPC
4acoB
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Brenene. 8B 8| - | 3 0 -] - |- 1]2] 200w
Tpancdopmaropsr
OO61ue Bonpocsl TEOPUHU
MalIIiH IePEMEHHOT0 11 2 - - - - - - - 9 (JIP)
TOKa
ACHHXPOHHBIE MAIIUHBI 20 (KTI)
(AM), 67 10 | - 6 10 | - - - 11 20 (JIP)
CHHXPOHHBIC MAITUHbBI
(CM) 21 4 - 2 4 - - - 1 10 (JIP)
MainHbl NOCTOSIHHOTO
Toxa (MIIT) 47 10 | - 6 10 | - - - 1 20 (JIP)
DK3aMeH 27 ) ) ) ) ) ) ) ) ) 27
Beero 1acos 206 | 34| - | 17 | - 34| - | - | - |5] 997

[Ipumeuanne: JIP-noaroroBka K 1a00paTopHEIM 3aHATHSIM, [IP- moaroroska k npakrnyeckum 3aHstusM, KIT —
BeimonaeHrne KYPCOBOI'O ITPOEKTA

3.2. CoagepxxaHue TeM NMPOrpaMMbl U CIUTIIAHBI

Tema 1. BBenenne. Tpanchopmatopsbl.

OO0muye MOHATHS PIEKTPUUECKUX MAIIMH. MecTo 3JeKTPUUECKUX MAIIMH B TEXHOJIOTUYECKUX
npolieccax, B TOpPHOM ITPOU3BOJICTBE.

Tuner tpancopmaTropoB Hasznauenue tpanchopmaropo. dusmdeckue yciaoBusi pPabOTHI
TpaHchopmaTopa Ipu Harpy3ke. DKCIUTyaTallMOHHBIE XapaKTEePUCTUKU TPaHC(HOPMATOPOB

PerynupoBanue HanpspbkeHus 1moj Harpyskoil..Mcmeitanus TtpanchopmaTopoB TpexdazHbie
TpaHnc-popmaropsl.  [lapamiensHas paGora TpanchopmaTopoB. HecummerpuuHas Harpyska
TpaHcpopmaTo-poB BHezamHoe KOpOTKOe 3aMbIKaHUE TpaHcHOpMaTopoB. ABTOTpaHC(HOPMATOPEI.
TpéxobmoTounblie TpanchopmaTopsl. CrieruanbHbie TpaHCPOPMATOPHI



Tema 2. O01mue BONpochl TECOPUH MALIHH NMEPEMEHHOI0 TOKA

[TpuHiun naeicTBUs MallMH NEPEMEHHOr0 TOKa, KiIacCU(pUKaLUs, YCTPOUCTBO, MPEUMYIIECTBA
N HCEAOCTAaTKM, HA3HAUYCHUC W IIPHUMCHCHHC. Bpama}omnec;{ MAriuTHBIC II0JII B OJJICKTPUUCCKHUX
MalgHax

Tema 3. ACHHXPOHHBIC MAIIIHHBI

OCHOBHbBIE CepUM ACUHXPOHHBIX JBUTaTenel. PexxuMbl pabOThl aCHHXPOHHBIX MAIIMH. DJIEK-
TPOMAarHUTHBII MOMEHT aCUHXPOHHOTO JBUTaTess. DKCIUTyaTallMoHHbIe XapakTpuctuku AJl. Mcmnbl-
TaHWsI ACUHXPOHHBIX JABMrareneil. PeryianpoBaHue 4acToThl BpallleHUS aCUHXPOHHBIX JIBUTaTe-Jei.
CHCHI/IaJ'ILHI)IC ACUHXPOHHBIC MAIlIMHBI.

Tema 4. CHHXPOHHBbIE MALIMHBI

Pabota CMHXpPOHHBIX T€HEPATOPOB HAa ABTOHOMHYIO Harpy3ky. PerynupoBouHble U AKCILTyaTa-
IIMIOHHBIE XapaKTEPUCTHKH. Pab0oTa CHHXPOHHBIX I'€HEPATOPOB B 3HEPrOCUCTEME MapajuIeIbHO C Ce-
Th10. PerynupoBanue BoIpaOOTKH aKTHUBHOM M PEAKTUBHOM MOIIIHOCTH CUHXPOHHBIMU F€HEPAaTOPaMU B
cucreMe. JluHaMHUuUecKasi YCTOHYMBOCTb M KOJIEOAHUS POTOpa CHUHXPOHHOW MamuHbl.CHHXPOHHBIN
KOMIIEHCATOP.

Tema 5. MaminHbI NOCTOSSTHHOI0 TOKA

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

3.3. ®opmbl M MeTOABI IPOBEACHUS 3AHATHIA, IPUMeHsieMble YUeOHbIe TEXHOJIOTUH

B nponecce npenoaaBaHusd JUCHUIIIMHBI UCITOJIB3YIOTCA TPAAUITUOHHBIC TCXHOJIOTUA HAPAAy C
AKTUBHBIMH U UHTCPAKTHUBHBIMU TCXHOJIOTUAMHU.

Yyebnuvie mexHojlocuu, UCnojb3yemble 6 06pa306am€ﬂbHOM npoyecce

Hcnonb3yeMble akTHBHBIC/MHTEpakTHBHBIE | Komndect
Pa3nen nuciniuineel Cemectp
o0pa3oBaTelIbHbIE TEXHOJIOTUU BO YacOB
Buneo wmatepuanbl, I€MOHCTpaIlMOHHBIC
ITo Bcem paznenam 5 TUTaKaThl, MCIONb30BAaHUM HHTEPAKTUBHOM 4
IIOCKH
Hroro: 4

4. Ilepevyenb yueOHO-METOAMYECKOT0 0O0eceYeHUus I CAMOCTOSATeIbHOM PadoThl
oOyuarommxcst no nucuuniaude. Conep:xanne CPC.

Ne | HaumenoBanue pasznena Bun CPC Tpyno- DOpMBI U METOBI KOHTPOJIA
(TeMbl) AUCITUTUTHHBI €MKOCTh
(B yacax)
1 Brenenue. Brimonnenue KII 20/2 AHanm3 TEOPETUIECKOTO
Tpanchopmaropsl Brinonuenue JI/P Marepuaa,
Brmonnenue KII




Beimonnenue I1/P
Brimonuenue JI/P

(BHeayn.CPC)
2 | O6muue BOnpoCs TEOpUU Brimonuenue [1/P 9 AHaIN3 TEOPETUUECKOTO
MAIlIMH IEPEMEHHOTO TOKa Brimonnenue JI/P Marepuaia,

Brimomnaenune KI1
Bremomnaenue I1/P
Brimonnenue JI/P

(BHeayn.CPC)
3 | ACHHXpOHHBIE MAIIUHbI Boinonnenue KIIT 40 AHaIu3 TEOPETUUECKOTO
(AM). Brimonanenue JI/P MaTtepuana,

Brimomaaenune KI1
Bremomnaenue I1/P
Brimonnenue JI/P

(Baeayn.CPC)
4 | CuHXpOHHBIE MAIIUHbI Brimonnenue [1/P 10 AHaIu3 TEOPETUUECKOTO
(CM) Brimonanenue JI/P MaTtepuana,

Brimonaenune KI1
Bremonaenue I1/P
Brimonnenue JI/P

(Baeayn.CPC)
5 | MamuHbl HOCTOSIHHOTO Beimonuenue [1/P 20 AHanm3 TeOpEeTUIECKOTO
toka (MIIT) Breimonnenue JI/P MaTtepuana,

Bremonnenue KII
Brimonuenue I1/P
Brinonuenue JI/P
(Baeayn.CPC)

Bcero uacos 99

KypcoBoe npoexTupoBanue

CopepxaHue NpPOEKTa BKIKOYACT pacdyeT AaCUHXPOHHOIO [JBUTATels INEPEMEHHOTO TOKa C
KOPOTKO3aMKHYThIM poTopoM. Cozep:kaHHe NPOEKTa BKIIOYAET pacdyeT U pa3paboTKy KOHCTPYKLHU
3JIEKTpUYeCKO MamuHbl. [IpoekT BKIHOYAET BOMNPOCHI, CBSI3aHHBIE C COOTHOLUEHUEM TIJIaBHBIX
pa3MepoB, BBIOOPDOM THIAa OOMOTOK, pacdyeToM MAarHHTHOW II€MH, IapamMeTpoB, paboumx
XapakTepucTUK. Ha 3akimounTenbHBIX 3Tanax JaeTcs OLEHKa TEIUIOBOIO COCTOSIHUS MamuHbl. [Ipu
3TOM CTYACHTHI TNPH-OOPETAIOT YMEHHUsS PACCUMTHIBATH M KOHCTpyHpoBaTh AJl M BbIpabaTHIBAIOT
HaBbIKU ucnonb3oBaHus ['OCToB, a Takke yMeHHS OQOPMIIATh KOHCTPYKTOPCKYIO JOKYMEHTAIUIO B
cooTBeTcTBUU co craH-gapramu ECKJI. B BbINoMHAEMOM KypCOBOM IPOEKTE IIUPOKO UCIOIB3YIOTCS
TEOPETHUUECKUE 3HAHUS M0 JJIEKTPUYECKMM MallMHaM, a TakKKe HaBbIKM, I[IOJYyYEHHbIE Ha
MPAKTUYECKUX 3aHATUAX U HA KOH-CYJIbTALIUAX.

O0BéM mpoekTa: mNoOsACHUTENbHAs 3amucka ¢opmara A4 Ha 30-60 crpaHMmax co
cnenuduKanyei, 4epTeKy Ha claiax.

[IpoekT BBITIONHSIETCS B pe3yibTaTe BHEAYAUTOPHON CaMOCTOATEIbHON paboThl B TeueHnu 70
4acoB, MNpH O00ECNEYEeHUH WHIAMBHIYAJTbHBIX E€XKCHEICNbHBIX KOHCYJbTALMH PYyKOBOAMTEIEM
KypPCOBOTI'0 IPOEKTUPOBAHUS.

3a BBINOJHEHHWE KypCOBOI'O TMPOEKTa CTYAEHT B TEUEHHE CEeMeCTpa MOXKeT HaOpaTh
MakcuMaiabHO 70 6ayutoB. 3a 3aUTy MPOEKTa MAaKCUMAJIBHO CTYyZIeHT HaOupaeT 30 0ayioB, mpu 3TOM,
€CIIM 3alllMTa MPOEKTa OCYIIECTBISIACH MOITAHO CO COOMIOACHHEM BCeX TpeOOBaHMN B TEPUOJ
KOHTPOJIBHBIX TOUEK, TO JaHHbIE OAJJIBl MOTYT OBITH HAOpAHBI B TEYEHHE CEMECTPA.



XapaKTepI/ICTI/IKa OTBCTA I10 3aIlIHUTC KYpCOBOTI'O ITPOCKTA

Konungectso
HaOpaHHBIX
0anoB

KypcoBoii IpoeKT BHITIOIHEH B MIOJIHOM 00beMe

IIpu 3amure: [laH TOJIHBIA, pa3BEpHYTHIM OTBET HA IMOCTABJIEHHBIA BOIPOC,
MOKa3aHa COBOKYMHOCTb OCO3HAHHBIX 3HAaHUM IO MPOEKTY, JI0Ka3aTEeIbHO
PAcCKpBITHI OCHOBHBIE MOJIOXKEHHUS BOIPOCOB; B OTBETE MPOCIEKUBACTCS YETKas
CTPYKTypa, JOTHYecKas MOCJIEIOBATEIbHOCTh, OTPaXKaloIlasi CYUIHOCTb
pacKpbhIBaeMbIX  TOHATHA, TEOpUW, SABJICHUW. 3HAHUWE IO TPEAMETY
JNEMOHCTpHUpYeTCcsl Ha (OHE TOHHMMAaHHUS €ro B CHUCTEME [aHHOW HAyKu H
MCKIAUCHUIIMHAPHBIX cBszel. OTBEeT U3IIOXKEH JIUTCPATYPHBIM A3BIKOM C
UCTIONB30BAaHUEM TEPMHUHOJOTHH. MoOryT OBITh JOMYIIEHBI HEAOYETHl B
OTIpeIeTICHUHU TTOHATUH, UCTIPABJIICHHBIE CTYJCHTOM CaMOCTOSITEILHO B MPOIIECCE
OTBETA.

61-100
«OTIIUYHO»

B KkypcoBoM mpoekTe MpOCIeKUBAIOTCS HEKOTOpPble HETOYHOCTH, KOTOpHIE
CTYJIEHT CIIOCOOEH MCTIPABUTH TIPH 3aIIUTE

IIpu 3amure: [laH TOJIHBIA, pa3BEpHYTHIM OTBET HA IMOCTABJIEHHBIA BOIPOC,
IMMOKAa3aHO YMCHHUC BBIACINUTL CYIICCTBCHHBIC M HCCYHICCTBCHHBLIC IIPU3HAKHU,
NPUYUHHO-CJIEICTBEHHBIE CBsi3U. OTBET YETKO CTPYKTYpPHpPOBaH, JIOTUYEH,
H3JI0KCH TCXHUYCCKUM A3BbIKOM C UCIIOJIB30BAHUCM TCPMHUHOJIOTUH. MOI‘yT GBITB
JOTYIIEHb! 2-3 HETOYHOCTH WM He3HAuMTeJIbHbIE OIIMOKU, HCIIPaBIICHHBIE
CTYJICHTOM C TOMOIIBIO MPEToaBaTersl.

46-60
«XOpOLIO»

B kypcoBoM mpoekTe NOMyLIEHO 3HAuuTeNbHOE KonuyecTBO omubok. Ilpu
3ammure: [locne 3ameuaHuii cTy/eHT OOJBIIYI0 YacTh MOXET HUCIpPaBUTh. JlaH
HEJIOCTaTOYHO TIOJHBIA M HEJOCTATOYHO pa3BepHYThIM oOTBeT. Jlormka u
MOCJIEI0BATEIbHOCT W3JIOKEHUS HUMEIOT HapylieHus. JlomylneHbl OmuOKu B
PacKpbITUM TOHATHH, ynoTpeOneHun TepMuHOB. CTylIeHT He crnocoOeH
CaMOCTOSITENIBHO BBIJCIUTh CYLIECTBEHHBIE M HECYIIECTBEHHBIE NPHU3HAKU U
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U. B OTBETE OTCYTCTBYIOT BBIBOJBL. Y MEHHE
PacKpbITh 3HaUE€HUE OOOOIIEHHBIX 3HAHWI HE MokazaHo. PeueBoe odopmiieHune
TpeOyeT MOnpaBoK, KOPPEKITHH.

35-45
«yIOBIIETBOPUTEID
HO»

KypcoBoli mpoekT BBINOJIHEH € TpyObIMH HapymeHHsMH pacudetoB. Ilocne
3aMe4aHuil CTyJIEHT HE MOXET UCIIPaBUTh OIIMOKH.

I[Mpu 3amure: OTBeT mnpeacTaBiIsieT co0OOW pa3pOo3HEHHbIE 3HAHUA C
CYLIECTBEHHBIMU OLIMOKaMu 1o Bompocy. [IpucyTcTBYIOT (parMeHTapHOCTS,
HEJIOTUYHOCTh U3NokeHHst. CTYZICHT He OCO3HAET CBs3b 00CYKIaeMOro BOIpoca
C BBIINOJHEHHBIMH pacdyeTaMd. OTCyTCTBYIOT BBIBOJBI, KOHKDETH3aLUsi H
JI0OKa3aTeIbHOCTh ~ W3JI0KEHHs. Pedub  HerpamoTHas, TEpMHUHOJIOTUS  HE
UCIOJB3yeTCs. JIONMOIHUTENb-HBIE U YTOYHSIOIIKAE BOIIPOCHI IIPENoAaBaTells He
IIPUBOJAT K KOPPEKLMU OTBETA CTYICHTA.

WIH

OTBeT Ha BOIIPOC MOJHOCTHIO OTCYTCTBYET

WIH

Ortka3 oT oTBETa

Memnee 35
((HGYI[OBJIQTB OpI/ITe
JIHO»

JlaGopaTtopHble pad0ThI UM JA00PATOPHbIE NPAKTHKYMbI

0 MMEHOBAHH TOpHAast Ta WA To-

Ne HaunmenoBauue JlaGopaTopHas pabota Tpyno

pazzena (Tembl) 71a00paTOPHBIA MPAKTUKYM €MKOCTb
TUCIIAIUINHBI (B wacax)

DopMbI U
METObI
KOHTPOJISI

JI/P Nel: UccnenoBanue TpexgazHOro
1 | Tpancdopmaropsl JIBYXOOMOTOYHOT'O TpaHc(opmaropa B 10
PEKUME XOJOCTOr0 X0J1a M KOPOTKOTO

Jomyck K
BBITIOJTHEHUIO
paboTHI.
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3aMbIKaHHS. Odopmiienne
JI/P Ne2: I'pyninbl coeJMHEHUI 0OMOTOK paboThI B
TpexdazHoro TpaHchopmaropa. COOTBETCTBUU
JI/P Ne3: HccnenoBanue 1ByX0OMOTO- METOINYECCKUM
9YHOTO TpaHchopmaTopa mpu U yKa3aHUSIMHU
HECUMMETPUYHOH Harpyske. BBITTOJIHEHHIO

JI/P Ned: HccnenoBanue Tpexda3Horo 1a00paTOPHBIX
ACHMHXPOHHOTO JIBUTATEJS C pabort. 3ammra
KOPOTKO3aMKHYTBIM POTOPOM. BBITTOJIHEHHOM
JI/P Ne5: HccnenoBanue Tpexda3sHOro paboThI
ACUHXpOHHBIE ACHHXPOHHOTO JIBUTATEJIS C 10
ManiHbel (AM). (ha3HBIM POTOPOM.

JI/P Ne6: UccrnenoBanue TpexgazHoro
A/l ¢ K.3. pOTOpOM B Tpex(a3HOM,
0HO(Aa3HOM U KOHJIEHCATOPHOM
peKMMaX.

CUHXpOHHBIN JI/P Ne7: ccnenoBanne xapakTepUCTHK
MallWHbI Tpex(}a3HOro CHHXPOHHOTO TeHepaTopa.

JI/P Ne8: WccnenoBanue renepaTopa
MarmHb! MOCTOSIHHOTO TOKa HE3aBUCHMOTO
MOCTOSTHHOTO TOKa BO30YKIEHUSI.

(MIIT), cuaxponnsie | JI/P Ne9: HccnenoBanue qBurarens
JIBUTATETN MIOCTOSIHHOTO TOKa MOCIIE0BaTEIbHOTIO
BO30YXKICHUSL.

10

Bcero uacos 34

Pabora Ha 1a00paTOPHOM 3aHATHH

B nepuoxg ocCBOEHHS AHUCLUUIUIMHBI  CTYAEHTHl IIOCELIAIOT JIEKIMOHHBIE  3aHATHS,
CaMOCTOSITENIbHO M3Y4aloT OMOJHUTENbHBIM TEOPETHUECKU MaTepuan K Ja00opaTOPHBIM 3aHATHUSM.
Kputepusimu oneHku paboThl Ha Ja0OpATOPHBIX 3aHATUSX SIBISETCS: BIAJCHHE TEOPETHYECKUMHU
MOJIO’KEHUSIMU TI0 TE€MeE, BBINOJIHEHHE JabopaTopHbIX pabdoT. CamocTosiTeNbHas paboTa CTYAEHTOB
BKJIIOYAET MPOPa0OTKY METOAMYECKHX PEKOMEHAAlMil M JOMOJHUTENbHOM y4eOHOW JuTeparyphl B
COOTBETCTBUU C IUIAHOM 3aHSITHS; BBINOJHEHHE 1a0opaTopHbIX paboT. [[o BbImoiaHEeHHsS pabOTHI
CTYACHT O00s3aH MOJYYUTh JIOIMYCK, KOTOPBI COCTOMT B KpPaTKOM OIPOCE MPOrpaMMBbl PabOTHI,
MMOHUMAaHUU €€ CyTH U 1ienH, 3Hanuu Tb npu pabore co crenaoM. OcHoBHOM hopmoii poBepku CPC
SBIISICTCSI TIPOBE/IEHUE J1a0OpPaTOPHBIX pabOT M MUCHbMEHHOE HAIMMCAaHHME IOJYYEHHBIX PE3yJIbTaTOB
COTJIACHO METOJINYECKUM PEKOMEHIALIMSIM.

JlaGopaTopHble PabOTHI MPOBOJATCS IOCIE paACHpeAeTeHUs CTYACHTOB YUEOHBIX TPYIII I10
Opuragam (He Oomnee 3-4 yenoBek). BeimomHeHne mabopaTopHO pabOTHI OlleHHWBaeTCs Oamiamu (He
6onee 5). Ilpu 3TOM NMpUHUMaETCSI BO BHUMAaHKUE YPOBEHb 3HAHUM, MOATOTOBIEHHOCTh K MPOBEICHUIO
UCCJIE0BAHMM, a TaK)K€ NMPAKTUYECKHE YMEHHUs, KaueCTBO MCCIIEIOBAHUM W OPraHW30BAHHOCTH IIPHU
pabore.

[ToaroroBka k 1a0OpaTOPHBIM 3aHATUSAM MpPelyCMAaTPUBAET MPOPAOOTKY TEOPETUUYECKOTO
MaTtepuaia Mo TEeMe TMpeJCcTosAleld abopaTopHON paboThl, M3yYeHHE KOHCTPYKIUH, MPUHIIMIA
JEHCTBUS U OCHOBHBIX XapaKTEPUCTUK HCCIEAYEMOI AIeKTPUYECKON MaIIMHBI UM TpaHcpopmaTopa,
IPOTrpaMMbl HCTIBITAHUHM, OCMBICICHHE MPAKTUYECKUX JCHCTBUI NPH BBHINOJHEHUH J1aOOpaTOPHOM
paboThl MO METOAWYECKUM YyKazaHUsM. KOHTpoip KauecTBa MOATOTOBKHM K JabopaTopHOil pabote
OCYILECTBIIICTCSL MyTEM OINpOCa CTYAEHTOB W IPOBEPKM pabodeld TeTpagu Mo JabopaTOpHBIM
3aHATUSAM TMepes AOMYCKOM K ucmbITanuio. [locie npuHaTHs oT4éTa npenojaBaTeieM CTyJAeHT 00sA3aH
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3alIUTUTh PE3YJIbTAThl W BHIBOABI MO BBHIMIOJHEHHOW paboTe Ha €KEHENENbHBIX KOHCYJIBTAIMSIX IO
71a060paTOPHBIM 3aHATHSIM.

CopepxaHue AMCUUIUIMHBI, pa3paboTKa Jad0paTOpHBIX 3aHATUHN C YKa3aHUEM OCHOBHOH U J10-
MOJTHUTENILHOM TUTEPaTyphl K KaXKJAOMY 3aHATHUIO, a TAK)KE METOJAMYECKHE PEKOMEHIAINU K BBITMIOTHE-
HUIO JTAOOPAaTOPHBIX 3aJaHHi, 00pa3lbl UX BBHIIOJHEHUS NPEACTABICHB B METOIMUECKUX yKa3aHHIX
M0 Kypcy «DINEKTPHUUECKHE MAIIUHBI. DIEKTPOMEXaHHKay, KaK COMPOBOXKIAIOIINE MaTepHallbl K 1a00-
PaTOPHBIM CTEH/IaM.

Kputepusimu 1711 OLIEHKH pe3yJIbTATOB BHEAYAMTOPHOW CAMOCTOSITEIHONW pabOTHI CTyICHTA

SABJIAKOTCA:

YPOBEHb OCBOCHHSI yU€OHOTO MaTepUaa;

YMEHHUE HCIIONIb30BaTh TEOPETUYECKHE 3HAHUS IIPH BHIMOJIHEHUH Ja00paTOPHBIX paboT;
MIPAaBUIILHOCTH BBHIMIOJHEHUS 1TAOOPaTOPHBIX padoT;

000CHOBAHHOCTb ¥ YETKOCTh M3JIOKEHUS PE3yTbTaTOB.

MaxkcumanbHbIi Oai, KOTOpPBIA CTYICHT MOXET HaOpaTh 3a jaboparopHoe 3aHsTHe - 10

OaIoB

XapakTepHucTHKA BBITIOJHEHUS ¥ 3aIUTHI TA0OPATOPHBIX PadoT 1Mo pa3aeny

KonuuectBo
HaOpaHHBIX
0ayIoB

- JIP BBINIOJTHEHA U 3alIMIIEHA B CPOK,

- opopmiienne coorBercTByeT TpeboBanusm ['OCT ECK/I,

- UMEETCS CIUCOK MCITOJIb30BAaHHOM JIUTEPATYPhI, COAEPKALIEH CIIPABOYHBIA MaTEpUal
U UICTOYHHUKH MPOPECCHOHANBHBIX 0a3 JaHHbIX,

- IPAKTUYECKOE 3a/laHNe PELICHO MPABUIIbHO, ¢ 000CHOBAHUEM ITPUMEHSIEMbIX
TEOPETUUECKHUX MOJIOKEHUH U COMPOBOXKIEHO HEOOXOIUMBIM aHATTU30M U
MHTEpIIpeTaliell OMyUYEHHBIX Pe3yIbTaTOB;

- TeOpeTUYecKasi B3aUMOCBSI3b C MPAKTUUECKON YaCThIO OCBEIICHA B MTOJIHOM 00bEME,
1yOOKO, C UCIIOJIb30BAHUEM PA3IMYHBIX HICTOYHUKOB Hay4YHO-TEXHUYECKON
uHbOpMaInu.

- IIpY 3aLIUTE YKA3bIBAETCS B3aUMOCBS3b BBIIIOJHEHHBIX PACYETOB C MOCIEAYIOLUIMMH,
YETKO 0OOCHOBBIBAETCS BHIMIOJIHEHHBIN pacyer;

- IIpY 3aLIUTE IPOCIIEKNUBAETCS YETKAsl CTPYKTYpa, JJOTHYECKasi MOCJIEJ0BATEIbHOCTD,
OTpaXkarollasi CyIlIHOCTh PACKPBIBAEMBIX MOHSTHH, TEOPHH, SIBICHHI

- Ha BOIIPOCHI AAIOTCS MOJIHbIE UCUEPIBIBAIOIINE 00OCHOBAHHBIE OTBETHI

10
«OTIINYHO

- JIP BBINIOJIHEHA U 3alMIIEHA B CPOK,

- ohopmiierme coorBercTByeT TpedboBanusM ['OCT ECK/I,

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

- B IPAaKTUYECKOM YaCTH 3a/laHUsI UMEIOTCS OTIEJIBHBIE HEJOCTATKH, HE BIMSIOIINAE Ha
OKOHYATEJIbHBIN pe3ybTaT UCCIICJOBAHMS;

- IPY OCBELLEHUH TEOPETUUYECKON B3aMMOCBS3MU C MIPAKTUYECKON YaCThIO OBLI
UCTIOJIB30BaH TOJIKO OJIMH UCTOYHHUK HAYYHOW MH(OpPMAITUH, HO BOTIPOC OCBEIICH B
LIEJIOM TIPAaBUJIBHO;

- YeTKO 0OOCHOBBIBAETCSI BHIIIOJHEHHBIN pacyeT;

- IIpY 3aLIUTE IPOCIIECKUBACTCS YETKask CTPYKTYpa, JIOTHYecKasi 0CIE10BaTEIbHOCTD,
OTPaXKaroIas CyIHOCTh PACKPBIBAEMBIX MIOHATHM, TEOPUiL, IBICHUI

- Ha BOIIPOCHI Aat0TCs 00OCHOBAHHBIE OTBETHI, JOIYCKAIOTCS HE3HAUYUTEIIbHbIE

HCOO0YCThI

& 0aiu1oB
«XOPOIIIOY

- JIP BBINIOJTHEHA W 3aIIUIIIEHA B CPOK, 6 G6ayioB
- 0o(hOpMJICHHE COOTBETCTBYET TPEOOBAHUSIM, «YIIOBJIETBOP
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- UIMEETCS CIIMCOK MCITOJIb30BAHHOM JIMTEPATYPBI, COEPIKAIIEH CIIPaBOYHBIN UTEIIBHO»

MaTepual,

- MPAKTUYECKOE 3a/1aHNE BBIMOJIHEHO CO 3HAYUTENbHBIMU OIIMOKAMHU

- HE B ITOJIHOM 00bEMe OCBEIIEHA TEOPETUYECKass B3aUMOCBSA3b C IPAKTUYECKOMH

9acThIO, TIOBEPXHOCTHOE 00OCHOBaHUE 0€3 IPUMEPOB B HEOOXOAUMBIX 0000IICHHIA;

- IIpY 3aLIUTE IPOCIIEKUBACTCS HE YETKas MOCIIE0BATEIbHOCTD, HE COBCEM BEPHO C

3aTpyIHEHUSIMU OOOCHOBBIBACTCSI BHIITOJIHEHHBIN pacuerT;

- IOy CKAIOTCS HETOYHOCTH B ()OPMYJIMPOBKAX, UCIIPABICHHbIE CTYICHTOM, C

MOMOIIbIO MPEIO1aBaTENs]

- OTBETHI Ha JIONIOJHUTENIbHBIE BOTIPOCHI JaHbI B IOJIHOM 00BEME, MOTYT COAEP)KaTh

HEeOO0JIbIINE HETOYHOCTU

- B CX€Max JOIYIIEHbl HETOYHOCTH

- o(hopMIIEHHE HE COOTBETCTBYET TPEOOBAHUSM,

- CIIUCOK JINTEPATyPbl COAEPKUT CIIPABOYHBIN MaTepuall,

- HEYBEPEHHOCTh B IPUMEHEHUH CIIPAaBOYHOM JTUTEPaTyphl,

- HE BBINIOJHEHBI TPEOOBAHUS Ha OLICHKY «Y/I0BJIETBOPUTEIHHOY

-OTCYTCTBYET BBIIOJIHEHNE OOJIbILIEN YaCTH 3aJaHUs WM HEBEPHOCTh PELICHHUS. 6

- TIPY 3aLIUTE AOMYLICHbl HETOYHOCTH B U3JI0KEHUH, IPyOble OINOKH, 1(\;[;;1;;3

- HE BEpHO 00OCHOBBIBAETCS BHIMIOJIHEHHBIN pacyeT; ’

- U3JI0)KCHUE OCHOBHBIX aCIIEKTOB HECBS3HO, (HEYHOBICTB
OpUTENBHO

- OTCYTCTBYIOT BBIBOJIbl, KOHKPETH3ALMS U JOKA3aTEIbHOCTh U3JI0KEHMUS,

- CTPYKTypa pacueToB HE COOTBETCTBYET COACPKAHUIO,

- Ha OOJIBIIYIO YaCTh TOTIOJIHUTEIFHBIX BOIIPOCOB JIaHBI HETIPABUIIBHBIE OTBETHI,

- B CX€Max JOIyIIeHbl HETOYHOCTH, YEPTEXKH BBIIIOJIHEHBI HEBEPHO

- OTBETHI HAa HABOJISIIME BOIIPOCH] HEBEPHBIE

IMpakTu4yeckue 3aHATHSA

No HaunmenoBanue paznena (tembr) | Ilpaktuueckoe erl;fli)ﬂc(; DOpMBI U METOBI
JUCHUTUTUHBI 3aHsTUE KOHTPOJIA
(B yacax)
1 Tpancdopmaropsl Pemenue 3agau 5
) ACHHXPOHHBIE MAILIUHBI 10 TeME paszena 5 Brinonnenue
(AM). paboThI
3 | CUHXpOHHBIE MalIMHbI 2 Y KpaTKUM aHaJIn3
4 MamuHbl NOCTOSSHHOTO 5 peueHus
toka (MIIT)
Bcero uacos 17
[IpakTHyeckoe 3afaHuWe TPEAyCMATPUBACT pacyeThl TIOKa3areneld OO0BEeKTa HW3YyYEHUS

AUCHUIITIMHBI C UCIIOJIB30BAHUCM Pa3JIMYHBIX cIoco0oB U METOHOB IO MHAUBUAYAJIbHBIM HCXOAHBIM

JTAHHBIM.
Kaxxnpiii CTyIEHT BBINONHAET CBOM HMHIWBUIYaNbHBIM BapUaHT 3a/aHUA.

Bri6op BapuanTa

3alaHuA ONPCACTIACTCA MOPAAKOBBIM HOMCPOM, ITOA KOTOPBIM CTYACHT 3allMCaH B «)KypHaJIe yucTa

MMoCeUIacMOCTHU U yCIICBAEMOCTU y‘IC6HOI>’I T'pyHaIibD.

BremonaenHass ' odopmileHHass B COOTBETCTBHHM C TPEOOBAHMSMHU padoOTa TPEACTABISAETCS
CTY/IGHTOM Ha IMPOBEPKY MPENOAaBaTEIIO TYT K€ Ha 3aHATHH WM HE MO3/IHEEe YCTaHOBJICHHOTO CPOKa.
[To pe3ynbpTatam mMpOBEpKH TMpETNOAaBaTeIeM JAeaceTcss BBIBOA 00 YPOBHE OCBOCHHOCTH MaTepHaa,
YPOBHE C(OPMUPOBAHHOCTH KOMIIETEHIIMI WM BBIIA4YM PEKOMEHIALMH ISl YCTPAaHEHUs] MMEIOIINXCS

B pab0Te HEOCTATKOB.
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KommuectBo
XapaKTepUCTHUKA BBINIOJHEHUS MPAKTHUECKOTO 3aJaHus HaOpaHHBIX
0aJioB
- TMpaKTHYeCKOe 3aJaHHe PELICHO MPaBUIBHO, C OOOCHOBAaHHEM MPHUMEHSIEMbIX
TGOpeTI/I‘IGCKI/IX HOJ'IO)KGHI/Iﬁ 158 COHpOBO)K[IeHO HGO6XOI[I/IMI)IM AaHAJIN30M nu
MHTEPIpPETALMEN MOTYyUYEHHBIX PE3yIbTaTOB; 26.
- JIOMYIIEHBl HEKOTOpPhIE HETOYHOCTH, TOCIE 3aMEYaHMM CTYICHT CIOCOOCH HX
UCIIPaBUTb.
- OTCYTCTBYIOT BBIBOJbI, KOHKPETHU3ALUS U JOKA3aTEIbHOCTD U3JI0KEHUS
- CTPYKTypa pacyeToB HE COOTBETCTBYET COACPKAHUIO
- OTCYTCTBYET BBITIOJTHEHUE OOJIBIIEH YacTH 3aJaHHsI UM HEBEPHOCTH PEIICHUS. 00.
- He BepHO 00OCHOBBIBAETCS BBIMOJTHEHHBIH pacyeT

5. Metoauyeckue ykazaHusi AJsl 00y4ar0IMXCs 10 OCBOEHUIO TUCIUIITHHBI

Meroanueckue ykazauus pasmerieHs B CJIO Moodle http://moodle.nfygu.ru

PelTHHIOBBIH perjJiaMeHT Mo JUCHMILIHHE:

Bun BeinonHsemoi yue6Hoi paboTsl KonnuectBo 6annos KonnuectBo 6annos
(KOHTPOJUPYIOITNE MEPOTIPUSITHS) (min) (max)
JlaGopaTopHble 3aHATHS 6*6=36 10*6=60
2*4=8 2*4=8
+1 HeueTkas +2 B3aUMOCBS3b
[IpakTrueckue 3aHATUA oo
B3alMOCBS3b ¢ reopueit = 10
¢ Teopuen =9
Koumn4yecTBo 0a/1510B 1151 10IYCKA K 45 70
JK3aMeHy (min-max)
PelTUHIOBBIN perjiaMeHT JJisi KyPCOBOI0 IPOEKTa:
Bun BeimonHsieMo# yueOHOH paOoThI Konungectso Komngectso
(KOHTPOTUPYIOLTNE MEPOTIPUSITHUS) OaytoB (min) OaymoB (max)
BrlnosiHeHUE KypcoBOro MpoeKTa 35 70
3amuTa 15 30
KoanuyectBo 6as108 3a KII 50 100

6. ®OoH/ OLIEHOYHBIX CPEACTB AJIs IPOBeICHUsI IPOMEKYTOYHOM aTTecTAlMU 00y4al0IMXCs 10

JUCIHUILTHHE

6.1. [loka3zarenu, KpUTEPUHU U IIKaAJIa OLICHUBAHUS

IIIxasnb1 OLleHUBaHUS YPOBHS

OreHka

C(hOPMUPOBAHHOCTH
HNuaukaropel ITokazarens (bvp P _
Konp! oneHnBaembIx KOMIIETEHIIMH/31eMEHTOB KOMIIETEHIIN
. JOCTHKECHUS OLICHUBaHHUS
KOMIIETEHIIUN . YpoBHH Kpurepun
KOMIIETEHLINI (mo m.1.2.PI1[T)
OCBOEHUS OLICHUBAHHUS
(leckpunTOphl)
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OIIK-4: Cnocoben
MCIIOJIb30BaTh METObI
aHanu3a u
MOJEJIUPOBAHUSA
ANEKTPUYECKUX LETEN 1
ANEKTPUUECKUX MAIIMH.

OIIK-4.5:
AHanu3upyer
YCTaHOBUBILHUECS
PEXKUMBI pabOThI
TpaHchopMaTopoB U
BpAIAIOIINXCS
INEKTPUUYECKUX
MAaIIMH Pa3IHYHbIX
TUIIOB, UCIIOJIb3YET
3HAHHE UX PEKUMOB
paboThl u
XapaKTePUCTHK.

ITocne uzyuenus
JUCLIUTUTMHBI
CTYACHTBI JOJIKHBI
UMeTh
NpeACTaBJICHHE:

- 0 KJ1accupuKanuu
AIIEKTPUYECKUX
MallliH; O MECTe U
poiu
AIIEKTPUUYECKUX
MalllUH B

SHCKTpOCHa6)I(eHI/II/I,

B aBTOMATHU3aIIuN
MPOMBIIIICHHOTO
MIPOU3BOICTBA; 00
OCHOBHBIX
TEHACHIIHNIX B
pa3BUTHU
IEKTPUICCKUX
MalIlliH; O HEKOTO-

PBIX JIEKTPOMAILIHN-

HHBIX YCTPOHCTBaxX
CIEIHATBHOTO
Ha3HAYCHMUS.
3HaTh: YCTPOKCTBO
U TIPUHIUIIBI
JIEUCTBUA
Tpa"copmaTopa u
AIIEKTPHYECKUX
MAIIWH TePeMEeHH-
OT'0 U TIOCTOSIHHOTO
TOKa OOIIETTPOMBI-
HIJICHHOTO
MPUMEHEHUS;
OCHOBHBIE PEXKUMBI
paboTsI
AIIEKTPHYECKUX
MalliH U
TpaHc(hopMaTopoB;
0COOCHHOCTH
napaieabHON
paboThI C CEThIO

TpaHcQOpMaTOPOB U

KPYMHBIX

Bricokuii

JlaH TIOTHBIH,
Pa3BEpHYTHIN OTBET
Ha IIOCTaBJICHHBIN
BOIIPOC, MOKa3aHa
COBOKYITHOCTH
OCO3HaHHBIX 3HAaHUU
10 TUCUUIUINHE,
JI0Ka3aTeIbHO
PaCKPBITE OCHOBHBIC
MTOJIOKEHHS
BOTIPOCOB; B OTBETE
MIPOCIICKUBACTCS
YeTKast CTpyKTypa,
JIOTHYecKast
MOCJIEIOBATENILHOCTD,
OoTpaxaromias
CYIIHOCTh
PacKpBIBaCMBIX
MOHSITHH, TEOpUH,
SIBJICHUW. 3HaHUE TI0
peaMeTy
JIEMOHCTpHUpPYETCs Ha
(hoHE TOHUMAHUS €TO
B CUCTEME JaHHOU
HAYKH U
MEKTUCITATUTMHAPHBIX
cBsizeit. OTBeT
M3II0’KEH TOJTHOCTHIO
C UCTIOJIb30BaHUEM
COBpPEMEHHOMN
TEPMUHOJIOTHH.
MoryT OBITE
JIOTTYIIIEHBI HEJOYETHI
B OTIpENICIICHUN
MOHSATHUH,
HCIPaBJICHHBIC
CTYICHTOM
CaMOCTOSITEIHHO B
pouecce orsera. B
nabopaTtopHOM
3aJJaHAH MOXKET OBITh
nomnyieHa 1
(axTHyeckas ommoKa.

O1nu-
YHHO

bazoBriit

JlaH noaHbIH,
Ppa3BEPHYTHIN OTBET
Ha IT0CTaBJICHHBII
BOTIPOC, TIOKA3aHO
YMEHHE BBIICIUTH
CYyIIIECTBEHHBIE U
HECYIIeCTBEHHBIE
NMPU3HAKA, IPUIUHHO-
CJIE/ICTBEHHBIE CBSI3U.
OTBeT 4eTKO

Xopo-
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ITK-1: Cnocoben [K-1.1:
MPUHUMAThH yYaCTUE B OcymecTBisieT coop u
MIPOSKTUPOBAHUH aHAJIM3 UCXOTHBIX
00BEKTOB TAHHBIX TS
npodeccnoHanbHOM IPOEKTHPOBAHMUS.
NEITEIHLHOCTHU B [IK-1.2:
COOTBETCTBHUH C PazpabatsiBaeT
TEXHUUYECKHUM 3a/laHueM | IPOEKTHYIO U
Y HOPMATHUBHOTEXHUYE- | pabouyro
CKOM JIOKyMEHTAIIHEH, TEXHUYECKYIO
coOuro1ast pa3IMYHbIC JIOKYMEHTAITHIO,
TEXHUUYECKHE, odopmisieT
sHeprodhGeKTHBHBIC U 3aBEPIICHHBIC
HKOJIOTHYECKHE MPOEKTHO-
TpeOoBaHUS. KOHCTPYKTOPCKHE
paboThL.
I1K-2: Cnocoben [K-2.1:
MIPOBOANTH 000CHOBaHME | PaccuuThiBaer u
MIPOSKTHBIX PEIICHUH. MPOEKTUPYET

TEXHUYECKHUE OOBEKTHI
B COOTBETCTBHUU C
TEXHUYECKUM
3alaHuEM C
HCIIOJIb30BAaHUEM
CTaHJAPTHBIX CPEJCTB
aBTOMaTU3ALUHU
IIPOEKTUPOBAHUS.

ITK-3: Cnocoben
MIPUMEHATH METOJIbI U
TEXHUYECKHUE CPEJICTBA
IKCIUTyaTaI[MOHHBIX
HUCIILITAaHUI B
JIMarHOCTHKH
AIIEKTPOIHEPTETUIECKOTO
1 DJIEKTPOTEXHUYECKOTO
000pyaOBaHUSI.

[IK-3.1: Opranusyet
JKCIUTyaTaLUI0
3IIEKTPOOOOPYIOBAHUS
Ha CPEeJHEM U HU3KOM
HaINpsKCHUU.

IT1K-4: T'oToB K ydacTuo
B BBIIIOJIHEHUH PEMOHTOB
000py10BaHuUs TIO
3aJaHHOU METOIUKE.

T1K-4.2: CocTaBaseT
WHCTPYKITUH TI0
IKCIUTyaTaIiH
000pyI0BaHUS U
POrPaMMBbI
HCIIBITAHHIA.

CHUHXPOHHBIX
MaIlllMH;, OCHOBHBIE
XapaKTEPUCTUKU
JBUTaTeIeH,
TeHEPaTOPOB,
TpaHcGopMaToOpoB U
AKCIUTyaTalliO-HHbBIC
TpeOOBaHUS K HHM;
CIIOCOOBI U
O0COOCHHOCTH ITyCKa,
peryaupo-BaHus
4acTOTa BpaIlEHUS
JIBUTATEIICH;
TEHICHIINN
pa3BUTHS
TpaHcGpopMaTopoB U
OM.

YMeThb: OIIPEIETsATh
napameTphbl U
COCTaBJIATH CXEMBI
3amereHust OM u
TpaHcGopMaTopoOB;
paccuuTaTh
MarHuTHYIO I€Ib
AIEKTPUUECKON
MaIlllMHEI,

COCTaBUTh CXEMy U
MOCTPOUTH
BEKTOPHYIO
JuarpamMmy u
paccuyuTaTh
OCHOBHEIE
XapaKTEPUCTUKU
MaIlllHEI,
BBIIIOJIHATE
AKCIIEPUMEHTAJIbHbIE
HCCIICIOBAHUS 110
3aJIaHHON METOJINKE,
00pabaThIBaTh
pe3yabTaThl
AKCIIEPUMEHTOB.
Baapers: pacuera u
KOHCTPYHUPOBAHUS
AIEKTPUUECKON
MaIlllMHBI;
BBITTOJTHCHUS
yeprexe OM.

Munuma-
JIbHBIN

CTPYKTYPHPOBaH,
JIOTHYEH, U3JI0KEH
MOJTHOCTBIO C
UCIIOJIb30BaHHEM
COBPEMEHHOMU
TEPMHUHOJIOTHH.
MoryTt ObITH
JIOTyILEHBI 2-3
HETOYHOCTH WJIH
HE3HAYUTEIIbHBIE
OIINOKH,
UCTIPaBIICHHBIE
CTYAEHTOM C
MIOMOIIBIO
npenogasarens. B
nabopaTopHOM
3aJ]aHUH MOTYT OBITh
JIOTyILEHBI 2-3
(axTHyeckue
OLIMOKH.

Jlan HEIOCTaTOYHO
IOJIHBIA U
HEJO0CTaTOYHO
pa3BEpHYTHIA OTBET.
Jloruka u
II0CTIeI0BATEIbHOCTh
W3JI0KEHHST UIMEIOT
HApPYIICHUS.
JomyimeHs! onmmoKy B
PACKpBITUY OHATHUH,
ynotpeOiieHnn
TepMuHOB. CTyIeHT
He criocobeH
CaMOCTOATEIBHO
BBIJICIIUTh
CYLIECTBEHHBIE U
HECYILIECTBEHHbIE
MIPU3HAKH U
MIPUYHHHO-
CJICZICTBEHHBIE CBSI3H.
B otBete
OTCYTCTBYIOT
BBIBOJIBI. Y MEHUE
PAaCKpBITh 3HAYECHUE
0000IICHHBIX 3HAHNH
He noKa3aHo. PeueBoe
odopmiieHHe TpedyeT
TOIIPaBOK,
Koppekuuu. B
nabopaTopHOM
3aJJaHAH MOTYT OBITh
JTOTTYTIEHBI 4-5
(akTHIECKUX
OIIHOOK.

Y nosne
TBOPUTE
HO.
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He ocBoe
HEBI

OTBeT TPEeACTaBISET
co00l pa3po3HEHHBIE
3HAHMS c
CYLIECTBEHHBIMH
OIIUOKAMH o
BOIIPOCY.
[IpucyrcTByroT
(parMeHTapHOCTS,
HEJIOTUYHOCTh
m3noxenns. CTyIeHT
HE OCO3HAaeT CBA3b
obcykaaeMoro
BOIIpoca Mo OwieTy ¢
JIPYTUMH  OOBEKTaMH

JTUCLUILIAHBL.
OTCyTCTBYIOT
BEBIBO/IBI,
KOHKPETH3aIUs u
JI0Ka3aTeIbHOCTh
W3JI0KEHUS. Peub
HETPaMOTHAs,
TEPMUHOJIOTHS HE
HCTIOJB3yEeTCsl.
JlomomHUTENBHBIE U
YTOYHSIOIINE
BOIPOCHI
MIpenoiaBaTes HE
TIPUBOMST K
KOPPEKITUHI oTBeETa
CTYJEHTA. B
nmabopaTopHOM

3aJaHul  JIOMYIIEHO
6omee 5 pakTHIECKUX
ONIHOOK.

unu OTBET Ha BOIIPOC
MOJIHOCTBIO
OTCYTCTBYET

unu OTKa3 OT OTBETA.

Heyno-
BJICTBO-
pUTENb-
HO.

6.2. IIlpumepHbIe KOHTPOJBHBIE 3aJaHus1 (BOIIPOCHI) JIJIsl IPOMEKYTOUHOM aTTeCTalluu

[Tporpamma sK3aMeHa BKJIIOUAET B ceOsl 8§ TEOPETHUECKUX BOIPOCOB IO BCEM paszfenaM Kypca,
HaNpaBJICHHBIX HA OLCHKY YPOBHS OCO3HAHHOCTH MOHUMAHHUS CYHIHOCTH (PM3NYECKHUX SBJICHHM, MPO-
UCXOZSAIINX B MIEKTPUYECKUX MAIINHAX; TPAMOTHOTO MPOEKTUPOBAHUS, U3TOTOBJICHMS, dKCILTyaTallun
AIIEKTPUYECKUX MAIIMH U TPaHC(HOPMATOPOB; HA BBISBICHUE YPOBHA c(hOPMUPOBAHHOCTH Mpodeccro-

HaJIbHBIX KOMIICTCHIIUH.
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Obpasey 3K3aMeHAYUOHHO20 Ourema.

3K3AMEHAIIMOHHBIN BUJIET Ne2

1. C kako# 1enblo UCIONB3YIOTCS TpaHC(HOPMATOPHI B CUCTEMAX MEPeIavul U pacIpeeICHIS
aneKTpudeckoii sHeprun? OTBeT 000CHYHTE.

2. Yro Takoe “HOMUHAIBHOE M3MEHEHUE HanpsikeHUs1? OT KakuxX (pakTOPOB 3aBUCHUT €T0 BEJIH-

YHHA.

Kakue BUIbI aCHHXPOHHBIX MaIInH Bbl 3HaeTe? ONUIIUTE UX KOHCTPYKIIHUIO.

4. C Kako# 1eJIbI0 MPOBOAUTCS ONBIT XX aCHHXPOHHOTO ABurareins? [IpuBenure u nosicHure xa-
PaKTEPUCTUKH XOJIOCTOTO XOa.

5. Kak u3MeHuTh aKTUBHYIO (WJIM PEaKTUBHYIO) MOIIIHOCTb, oTAaBaeMyto CI' B ceTh 60:1b1110i1
MOIIIHOCTH.

6. Kaxwue xapakrepuctuku CM mony4min HaumeHoBanne U-o0pa3Heix? M300pa3uTe u MOsICHUTE
uX.

7. W3obpazute u 00bICHUTE X0 CKOPOCTHBIX XapakTepucTuk AIIT ¢ pa3nuyHbIMU cUCTEMaMu
BO30YXKICHUS.

8. N300pa3ute u 00bsCHUTE BU HArpy304HbIX XapakTepucTuk ['TIT mpu pa3nuuHbIX criocobax
BO30YXKIICHUS.

(O8]

3K3AMEHAIIMOHHBINA BUJIET Ne23
1. Kak pacnpenenutcst Harpy3Ka MexX.y JIByMs HapaieabHO paboTaromuMy TpaHnchopmaropa-
mu, ecnu ux Uk He paBHbI? [IpuBeanTe 10Ka3aTeNnbCTBO.

2. Yro Takoe rpymma coeauHeHus: Tpanchopmaropa? Kak ee MOXHO OnpenenuTh 10 BEKTOPHOM

nuarpamMMme? Kakue cxeMsl U Ipynibl COEAUHEHNH TpaHC(HOPMATOPOB SBIISIOTCS CTaHAAPTHBI-

Mmu?.

[Touemy notepu B ctanu poropa AM NpakTHUYECKH MOKHO CUUTATh PAaBHBIMU HYJIIO?

4. HapucyiiTe MEXaHUYECKYIO XapaKTEpUCTUKY aCUHXpOHHOU MamuHbl. [lokakute Ha Hel HO-
MUHAJIBHBIN U ITyCKOBOM MOMEHT.

5. Kakoe 3HaueHune Toka BO30YX/I€HUSI CHHXPOHHOI'O F'eHepaTopa Ha3bIBaeTCsl HOMUHAIBHBIM?

6. KoHcTpykuust sIBHOIIOIIOCHOM M HEABHOMOIIOCHON CM.

7. B Kakux ciyyasix B MallMHaX IMOCTOSTHHOTO TOKa UMEET MecTo "3amemyieHHad" u "yckopeHHas"
koMmmyTauusa? [louemy?

8. Uto Takoe Harpy304Hasi XapaKTEpUCTUKA U XapakTepucThka xojoctoro xoaa I'TIT? N3o6pa3u-
T€ U OOBSICHUTE UX BULL.

(O8]

Bomnpocsl k 3xk3aMeny:

MOAYJIb 1. TPAHC®OPMATOPBI
1. JlokaxkuTe, 4TO MPH YBETUYEHUU TOKA BO BTOPUUYHOM 00MOTKe TpaHchopMaTopa JOJIKEH YBETUYH-
BaThCsl TOK B IEPBUYHON?
2. C Kako# IIeNbI0 MCTIOIB3YIOTCS TpaHC(HOPMATOPHI B CUCTEMax IMepeavydl W PaclpeeICHus dJIeK-
Tpuyeckoi sHeprun? OTBET 000CHYHTE.
3. Kak onpenenuts ONbITHBIM IyTEM MOTEPH B CTAJM MAarHUTONPOBOJA U MOTEPU B OOMOTKE TpaHC-
dbopmatopa? [IpuBenuTe HEOOXOAUMEBIE MTOSCHEHUSI.
4. Tlpunnmn nerictBus TpaHnchopmaropa.
5. Kakwue paboune cBoiicTBa TpaHcpopMaTopa MOKHO OLEHHUTD [0 BETUUYUHE HAMPSHKEHUS KOPOTKOTO
3ambikanust Uk? [TpuBeauTe HE0OX0IMMBIE TIOSICHEHUSI.
6. Kak mosnusier Ha paboTy TpaHchopmaTopa BBeJIEHHE BO3IYLIHOTO 3a30pa B MarHutomnposoj? (B
peXKUME XOJI0CTOTO X0/1a).
7. Kakue npoueccsl OyyT UMETh MECTO B TpaHC(hOopMaToOpe, €ClIi NePBUYHYI0 0OMOTKY TpaHCc(opma-
TOpa MOJKIIOYUTH K UICTOYHHUKY ITOCTOSIHHOTO TOKa TAKOTO K€ HAIPSKEHUs ?
8. Uro Takoe HampspKeHHE KOPOTKOTO 3aMBIKaHUs, YeM OHO orpenensercsi? Ha kakue xapakrepucTu-
KU TpaHcopmaTopa OKa3bIBaeT BIMSHUE €r0 3HaAUYCHUE.
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9. OOBsicHHTE, TOYEMY MTOTEPH B CTAJTM MATHUTOIIPOBOA MPAKTUIECKH HE 3aBUCST OT HATPy3KH?

10. C kakod WENbI0 MarHUTONPOBOJ TpaHchOpMaTopa BBHIMOIHIETCS W3 cTadd. MOXXHO In
BBITIOJIHUTH TpaHchopmaTop Ha yacToTy 50 11 6e3 cTanbHOro cepedHuKa?

11. OOBscHUTE MOCTPOCHHE BEKTOPHOM AMarpaMmbl TpaHcopmaTopa. Kak BiusieT Xxapaktep Harpys3-
KM Ha BEJIMUYMHY BBIXOJHOTO HANPSHKCHUS?

12. Kak u mouyeMy U3MEHSTCS IOTEPH B CTallM TpaHCcopMaTopa MpH MEPEKIIOUeHUH 0OMOTKH C Tpe-
yroJIbHHUKA Ha 3BE31y?

13. OObsicaute, moueMy BenuunHa Uk MHOTO MeHbIIIe HOMUHAIBHOTO HAPSKEHUSI.

14. Kakwue mporeccbl OyyT UMETh MECTO B TpaHC(hopMaTOpe, peaHa3HAYCHHOM I Pa0OTHI B CETH C
yactoToi 400 ['11, eciu ero BKIIIOUUTH B CETh C TAKUM K€ HANPSHKEHUEM, HO ¢ 4acToToil 50 I'u?

15. Kaxk BiusieT BenmuyrHa WHAYKIWA B MarHUTOTIPOBOJIE M HAJTMYUE BO3IYIIHBIX 3a30POB B MarHUTO-
MPOBOJIC HA BEIMUYMHY HAMAarHUYHUBAIOIIETO TOKa?

16. Ilouemy B 3-X cTep>KHEBOM TpaHC(HOpMATOPE C IIIOCKOH MarHUTHOM CHCTEMON TOKH B (hazax mpu
X0JIOCTOM X0J1e HecuMMeTpudHbI? [IpuBennTe He0OXOAMMBIE TOSCHEHUSI.

17. Uro Takoe BHEUIHHE XapaKTepUCTUKH TpaHchopmaropa? Kak oHn cHuMarorcs. OT 4ero 3aBHCHUT
HAKJIOH BHEUTHUX XapaKTePUCTUK?

18. Yto Takoe “TOK X0JIOCTOro XojAa” TpaHcopMmaTopa, IZle OH MpoTekaeT B TpaHchopmarope? Ot
KakuX ()aKTOpPOB 3aBUCHUT BETUYMHA TOKA XOJIOCTOTO XO/a.

19. OOBsCHUTE SHEPTrEeTUICCKYIO TUarpaMmmy Tpancgopmaropa.

20. Yro Takoe “HaMarHMYMBaIOIIMH TOK’, B Y€M €ro OTJIMYHE OT TOKA XOJIOCTOI'O X0/a.

21. Kakwue nporeccsl OyayT UMETh MECTO B TMOHWXKAIOIIEM TpaHC(HOpMATOpe, €CITU €ro BTOPUIHYIO
00OMOTKY BKJIIOUYHUTDH HA HAMPsHKEHUE IEPBUYHON OOMOTKH?

22. Kakwue mporiecchl OyIyT HMETh MECTO B IOBBIMIAIONIEM TpaHCc(opMaTope, eciiu ero BTOPUIHYIO
00OMOTKY BKJIIOUHUTDH HA HAMPsHKEHUE IEPBUYHON OOMOTKU?

23. Kak pacmpenenurcs Harpy3ka MEXIy IBYMs MapaJiieIbHO pabOTAIONMMHU TpaHCHOopMaTOpaMH,
eciu ux Uk He paBHbI? [IpuBeauTe 10Ka3aTeiabCTBO.

24. B yeM CyHIIHOCTh “IKBHUBAJICHTHON 3aMEHBI BTOPUYHOM OOMOTKHU TpaHcopmaropa? 3aueM U Kak
peasibHass 0OMOTKa 3aMEHSETCS MHOU, C IPYTUMH MapaMeTpaMy U JAPYTUM 3HAYEHHEM TOKa M Harps-
JKeHus?

25. B kakom ciyyae U moyeMy ¢ POCTOM HAarpy3KH YBEIHMYMBACTCS HAIPSKEHUE BO BTOPUYHOM 00-
MOTKe TpaHcgopmaropa?

26. Yro Takoe ‘“‘HOMHHAJIbHOE” M3MEHEHUE HanpspkeHUs1? OT KakuX (paKkTOpPOB 3aBUCHUT €r0 BEJIMUMHA.
27. Kaxue TpeOOBaHUS NPEeNbABIAIOTCA K TpaHc(opMaTopy Ipu MapajuiedbHOH padoTe ¢ apyrumMu
tpanchopmaTopamu? K Kakum MocieCTBUAM MPUBOIUT HAPYIIEHHUE ATUX TPEOOBaHUIA.

28. Tlouemy mpu XOJOCTOM XOJI¢ TpaHC(hopMaTopa ¢ yBEIHMUECHUEM MPUIOKEHHOTO HAMPSDKCHUS W3-
MensieTcs cos ? [IpuBeauTe noka3aTeabCTBO BalllEro OTBETA.

29. Tlouemy, Kak TpaBWiIO, TpaHC(HOPMATOP MMEET MAKCUMAIbHOE 3HAUEHWE K.ILJ. MPH Harpys3ke
MeHble HomuHaiasbHOU? Kak 310 nocturaercs?

30. KakumMu MarHUTHBIMHU TIOJISIMU ““00yCIIOBJICHBI” peakTUBHOCTH X 1, X 2', X ? [lokaxkuTe, rae OHU
3aMbIKatoTcs. Kakasi cBS3b CyIIeCTBYET MEXKIY ATHUMH IMOJIIMU U COOTBETCTBYIOIIUMH PEAKTUBHOCTSI-
Mu?

31. Yro Takoe rpymnma coeauHeHUsT OOMOTKH TpaHcopmaropa? M3obOpasure cxemy OOMOTKH
C__ TIpyNIou COCAVHECHHUS.

32. N3MeHMTCS U TOK XO0JIOCTOrO X0Ja /0 W aMIUIMTY/1a MAarHUTHON UHIAYKIUU Bm B CEplICUHUKE
TparcopmaTopa, €ciu YMEHBIIUTh CeYeHne MarHuTonpoBoaa? IlpuBenuTe M0Ka3aTeNbLCTBO BAIIETO
OTBeTA.

33. Ilokaxute, MpU KaKUX YCIOBUSIX IIPU CUHYCOUJIATILHOM HAIPSKEHUU TOK XOJOCTOr0 XOJa MOXKET
OBITh HECUHYCOUIATTbHBIM?

34. U3meHHTCS I TOK XOJO0CTOro X0/Aa / 0 ¥ aMIIUTy/Ja MarHUTHOW MHAYKIMH B B MarHUTOIPOBO-
ne Tpanchopmaropa, ecial YMEHbIIUTh YHCIIO BUTKOB MEPBUYHON OOMOTKHU MPU HEM3MEHHOM NEepPBUY-
HoM Hanpspkenuun? [IpuBenure o00CHOBaHUE.
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35. B kakux ciydasx u mouemy B (pa3HBIX HANpPsHKEHUSX TpeX(a3HbIX TPaHCPOPMATOPOB BO3HUKACT
TPEThsl TAPMOHUKA 3.11.C.7

36. Kak u mouyemy pacrnpeaensercss Harpy3ka Mexay napajiiebHO padoTaromuMu TpaHchopmaTopa-
MU C pa3HbIMU K03 uirienTamMmu Tpanchopmammu?

37. Kak Brl cunTaere, 3aBUCHT JIM HHAYKTUBHOE COMIPOTHBIICHHE B3AUMOWHIYKIIMA X m OT BEITUIH-HBI
NEepBUYHOTO HampspkeHuss? OTBeT o0ocHyiiTe.

38. Kakue notepu UMeIOT MecTO B peskume K.3.7 O0bscHUTE 3aBUCUMOCT Px = f(U1).

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

40. B xakux ciyyasx IpUMEHEHHUE aBTOTpaHchopMaropa 0oJiee BHITOJHO 1O CPABHEHUIO ¢ OOBIYHBIM
tparcopmatopom? [Touemy?

41. OObscHUTE BIMSHHUE XapaKTepa Harpy3Ku Ha BbIXOJHOE HanpspbkeHue U2 ?

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

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

45. Tlouemy cos § B pexUMe X.X. 3HAUUTEJIILHO MEHBIIIE, YeM B HOMHMHAIBHOM pexume? OObsicHHUTE

3aBUCUMOCTH cos = f(U1) .

46. Kak ¥ 1o Kakoil nIpu4HrHE MPHU YBEIMYCHUN TOKA BO BTOPHYHONW OOMOTKE M3MEHHTCS TOTOK B3aM-
MOWHAYKIUH, ITOTOK PACCCAHNUA, HHAYKTUPOBAHHBIC 3.I[.C.?

47. Yo Takoe rpymma coeauHeHus Tpancopmartopa? Kak ee MOKHO OMpECIUTh 10 BEKTOPHOU JHa-
rpamme? Kakue cxembl ¥ TpyIIbl COeAMHEHUH TPaHC(POPMATOPOB SBISIOTCS CTAaHAAPTHBIMU?

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

MopnyJb 2. ACHHXpPOHHbIE MAIIINHBI
1. PabGoTa acHHXpOHHOW MAIIMHBI B TCHEPATOPHOM pexXUMe (MeXaHUYeCcKash XapaKTepUCTHKA, YHEepre-
THYECKAs Tuarpamma).
2. Kak MOXHO M3MEHUThH HAIMpaBJICHHUE BPALICHUS aCUHXPOHHOTO ABUTATeNs (NMpuBenuTe 000CHOBa-
Hue)?
3. OObBsSCHHUTE 3aBHCHUMOCTH K.II.J. OT Harpy3ku. [Ipu Kakux ycIOBHUSX K.ILJ. TOCTHTAET MAKCHUMAaJb-
HOT'O 3HaYeHus?
4. Kakue BUAbl aCHHXPOHHBIX MAIlIUH Bbl 3HaeTe? ONMUIINTE UX KOHCTPYKIHUIO.
5. INosicuute ompeaeneHUe MapaMeTPOB CXEMbI 3aMEILIEHUSI ACHHXPOHHBIX MAIlIMH IO OMBITHBIM JIaH-
HBIM.
6. M3mensercs nu yroia caBura ¢aspl MeXay TOKOM U 3.1.C. B OOMOTKE pOTOpa NMpU HW3MEHEHUU
ckonpxenus ot 1 1o 0? IlosicHuTe nouemy.
7. Kak W3MEHUTCS MarHUTHBIN OTOK ACUHXPOHHOTO JABUTATElIs IIPY YBEIUYEHUHN YaCTOThI MUTAKOLIEH
CETH MPU MOCTOSIHHOM HanpsbkeHuu? [IpuBenute 000CHOBaHUE.
8. B kakux ciydasx BO3MOXKHO ITPUMEHEHHUE CIIoco0a Mycka aCHHXPOHHOTO JABUTATENs IPU MEPEKIIIO-
YEHHUH CXEMbl OOMOTKH CO 3BE3/IbI HA TPEYTOIbHUK?
9. Ilouemy BpamiaromMii MOMEHT ACHHXPOHHOTO JABUTATENsl pacTeT OTHOCUTEIBHO OBICTpEe, YeM BO3-
pacTaeT MOIIHOCTh Ha Baly?
10. ITouemy mpu BBEACHHMH aKTUBHOTO COIPOTHBJICHHS B IIeMb OOMOTKH pOTOpa IyCKOBOW TOK
YMEHBIIAETCS, a TyCKOBOM MOMEHT YBEJIMUUBACTCS?
I1. Yto Takoe HaMarHMYMBAIONIMK TOK aCHHXPOHHOW MamuHbI? [ 716 OH IMPOTEKaeT Ha CXEMe 3ame-
LICHUS U B peaibHOW MaliuHe?
12. HampsikeHue Ha 3aKMMax aCUHXPOHHOTO JIBUTATeNsl YMEHBIIWIN B JIBa paza. Kak usmeHurcs ero
MaKCHUMaJIbHbI MOMEHT?
13. N3o0pa3urte BEKTOPHYIO IHarpaMMy acCHHXPOHHOUN MAIllMHBI B JBUTATEIHHOM pekume. OOBsICHU-
T€ MOPSIIOK MOCTPOCHHUSL.
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14. I'me GombIie MarHUTHBIE TTOTEPU — B HEMOJABM)XHOM CTaTOpPE WM BO BpaIIarOIIeMCsl pOTope, Io-
yemy?

15. HazoBute u 0OBSICHUTE KOHCTPYKTHBHBIE MEpHI yJIydlIeHUs (HOPMBI KPHBOH 3.11.C. Tpexda3Hoi
0OMOTKH.

16. M300pa3ute MEXaHMYECKYIO XapaKTEPUCTUKY ACHUHXPOHHOW MAaIIMHBI. YKa)KUTE€ CKOPOCTH U
CKOJIBXKECHHUS B PA3JIMUHBIX PEKUMaX PaOOTHI.

17. B uem pa3nuuus ¢ SHEPreTUUECKON TOUKU 3PEHUS MEKIY '€HEPAaTOPHBIM U ABUTATEIbHBIM PEXKU-
MOM PabOThl ACHHXPOHHOM ManHbI? CpaBHUTE SHEPTETUUECKUE TUarpaMMbl.

18. B kakux cimyyasx koddduuueHT pacrpeneneHuss 1 YKOPOUeHUs OOMOTKHM IEPEMEHHOTO TOKa pa-
BeH eauHuie?

19. OOBsicHUTE KOHCTPYKIHIO U pabOTy aCHHXPOHHOI'O ABUTATENs C INTyOOKONA3HbIM POTOPOM.

20. MaiiTe nmosicHeHHne (pU3NUECKOro CMbICIa MapaMeTPOB CXEMbI 3aMEILEHHUs] ACHHXPOHHON MAaIlIMHBI.
21. Ot 4ero 3aBUCHT BEJIMYHMHA, POpPMa KPUBOK M YACTOTA 3.1.C. OOMOTKH MAIlIMH MIEPEMEHHOTO TOKA.
22. OnuummTe OpUHLIMN A€UCTBUS aCUHXPOHHOM MalllUHBbI.

23. Kak u3MEeHHUTCS MMyCKOBOII MOMEHT IPU MEPEKI0YEHUH 0OMOTKM CcTaTopa co “3Be3[bl” Ha “Tpe-
YTOJBHUK, IOYEMY?

24. Tlouemy mist nBurareneid ¢ ¢azHbIM POTOPOM HE TMPUMEHSETCS CIIOCO0 PEryJIMpPOBKH YacTOTHI
BpalllCHNs] N3MEHEHNUEM YHCJIIa TIOJIH0COB?

25. Kak nepeBecTy aCHHXPOHHYIO MAIIMHY B T€HepaTOpHbIN pexxum? IloueMy acHHXpOHHBIN TeHepa-
TOP HE MOJIYYWI LIMPOKOTO pacIpPOCTPaHEHUs?

26. Kak 3aBUCHUT 3J1€KTPOMarHUTHbI MOMEHT AM OT HampspKEHUs, YaCTOTHI MUTAOIIEH CETH, Peak-
TUBHOCTEH cTaTopa u poropa?

27. Tlouemy notepu B ctainu potropa AM nmpakTH4eCKH MOKHO CUUTATh PaBHBIMU HYJIO?

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

29. HapucyiiTe MEXaHMUYECKYIO0 XapaKTEPUCTHKY aCMHXpPOHHOM MaimuHbl. [lokaxure Ha Hell HOMU-
HaJIbHBIWA U ITyCKOBOW MOMEHT.

30. Ilosicaute paboTy MHAYKIMOHHOTO PETYISATOPA.

31. C kakoi 1eib0 TpOBOAUTCS ONBIT XX acCHHXPOHHOTO nBurarens? [IpuBeaure U MOsICHUTE Xapak-
TEPUCTUKH XOJIOCTOTO XOAA.

32. Vxaxute (HakTOphl, OTPAaHUYMBAIOIINE IPUMEHEHHE MPSMOTO ITyCKa aCHHXPOHHBIX JBUTATEIICH.
33. Kak noBiauseT Ha MEXaHUYECKYIO XapaKTEpUCTUKY BkitoueHue AM, paccuurannoil Ha 50 I'n, B
ceTh ¢ yactorou 60 I'm.

34. Kak 1o HOMMHaJIBHBIM AaHHBIM AM NOCTPOUTH MEXAHWYECKYIO XapaKTEPUCTUKY (MCHOJIB3Ys
dbopmyny Knocca)?

35. Eciu u3rotoBUTH OOMOTKY POTOpa M3 CBEPXIPOBOAAIIETO MaTepHala, TO ¢ KaKOi CKOPOCTHIO OH
Oyner Bpamarhcs? JlaiiTe moscCHEHHE.

36. PaboTa acCHHXpOHHOM MalIMHbI ¢ ()a3HBIM POTOPOM B pexkUMe (a30BpaIaTeis.

37. C xako# uenpio u kKak npoBoautcsa onbIT K3 acuaxponHoro apuratens? [IpuBeaure u mosicHUTE
XapaKTEPUCTUKU KOPOTKOT'O 3aMbIKaHMSI.

38. B kakux yyacTkax CTajlyd BO3HMKAIOT MOTepH B A/l mpHu HEMOJIBMKHOM POTOPE, IPHU CUHXPOHHOM
BpallleHNH, IPU HOMUHAJIbHOW Harpys3ke?

39. OOBsicHUTE, TOYEMY MaKCUMAJIbHBIH MOMEHT OJJHO(A3HOTO0 aCHHXPOHHOTO JBUTATESI 3aBUCUT OT
aKTUBHOT'O COIIPOTUBJIEHMSI poTOopa?

40. Kparkas XxapakTepHCTHKa CIIOCOOOB PETYJIUPOBAHUS YAaCTOThI BPALLICHUsS ACUHXPOHHBIX JABHUraTe-
JIEH C K.3. POTOPOM.

41. IToyemy pOTOp aCUHXPOHHOTO JBUTATEJI HE MOKET BPAIIAThCsl CO CKOPOCTHIO MOJIA cTaTopa?

42. Kak ckaxercs Ha paOOuuX XapaKTEPUCTHUKAX ACHHXPOHHOTO JIBUTATENS CHU)KCHHE HaNpsIKCHUS
nuTaromel cetr Ha 15 %.

43. IlpuBenute sHEPreTHUECKYIO AuarpaMmy AM B IBUraTelbHOM pekuMe. B Kakux 4acTaX MallliHBbI
MMEIOT MECTO BBIAEISAEMBIC IOTEPHU?

44. JlaliTe aHAJIN3 3aBUCUMOCTH MaKCUMaJIbHOI'O MOMEHTA aCHHXPOHHOM MalllHbI OT €€ IapaMeTPOB.
45. Kak M0OXHO BKJIIOYUTH TpeX(}a3HbI aCHHXPOHHBINA JBUTATEh B 0OTHO(DA3HYIO 1IeMb?
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46. CdopmymupyiiTe ycaoBusi 00pa30BaHHUS KPYTOBOTO BPAIIAOIIECTOCS MAarHUTHOTO IIOJISI B TPEX-
¢azHoit OM. [Ipusenure npumep.

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

48. Kak nepeBectu AM B pexxuM "npoTtuBoBkiatoueHue"? [losicHuTe dHEPreTH4ecKyo AUarpaMMmy B
3TOM PEKUME.

49. UN3obpasute T-o0pasnyro cxemy 3ameniennus AM. [ToscHuTe GU3NISCKUI CMBICH €€ TapaMeTPOB.
50. Jlms gyero B uenb (pasHOro poTopa Ha MEpUOJ IMyCKa BBOIAT akTUBHOE compoTuBieHue? ([laiite
MOSICHEHHE MTPOUCXO MM TIPU 3TOM SIBIICHHSIM)

51. Kak crenyer U3MEHSTHh HaIpsHKEHHE MPH PETYIUPOBaHUM CKOpPOCcTH AJl M3MEHEHHEM YacTOThI
IIPU [TOCTOSIHCTBE MOMEHTA?

52. Kparkas xapakTepucTHKa ClIOCOO0B MyCcKa aCHHXPOHHBIX JBUTaTENEH C K.3. POTOPOM.

53. Kakum o0pazoM B cxeme 3aMelIeHHs ACHHXPOHHOW MAIIMHBI YYWUTHIBACTCS MeXaHHUYECKas
Harpy3Kka Ha Baly MaIlllHbI?

54. Tlouemy OTHOCHUTENBLHOE 3HAYEHUE TOKA XOJIOCTOI'O XOJa aCHHXPOHHOI'O JIBUraTelis OoJblle, 4yeM
B TpaHchopmarope?

55. OnummuTe Nporecc peryJIupoBaHus CKOPOCTH BpaIllCHHs ABUTaTeNel ¢ (ha3HBIM POTOPOM.

56. B 4eMm cx0JICTBO M pa3nuyre MEKIY CXeMaMH 3aMeIIeHHUs aCHHXPOHHOW MallluHbl U TpaHchopma-
Topa?

57. Kak U3MEHUTCS MAarHUTHBIN MMOTOK aCHHXPOHHOTO JBUTATENs B Clydae YBETUUYECHUS YaCTOTHI MMU-
tatoieit cetu (U = const)? Kak 3To cka)eTcst Ha BETUYUHE MaKCUMaJIbHOIO MOMEHTa?

58. Kakue Bam u3BecTHBI pa3HOBHIHOCTH aCHHXPOHHBIX JBUTATENEH, CIOCOOHBIX paboTaTh OT OJHO-
¢aznoii cetu?

59. Iouemy ckopocTsb Bpamienust H.C. poTopa OTHOCHUTENBHO CTaTOpa HE 3aBUCUT OT CKOJIBLKEHUS?
60. M300pa3ute MyTH MPOXOKICHUS MAarHUTHBIX MMOTOKOB, OOYCITABIMBAIOIINX KaXIbIH BUJ WHIYK-
TUBHOCTH CXEMbI 3aMEIIEHUS] ACHHXPOHHOM MaITHHBI.

MOAYJb 3. CHHXPOHHBIE MAIIINHBI
1. OOBsicHUTE X0/ XapaKTEPUCTUKH XOJIOCTOTI0 X0/1a CHHXPOHHOTO TeHepaTopa.
2. Kak o BekTopHOI nuarpamme biioHaens onpeaennTs N3MEHEHUE HaNPsKeHUs ?
3. Kak M3MEHUTh aKTHBHYIO (WJIM PEaKTHUBHYIO0) MOIIHOCTh, oTnaBaemyto CI' B cerb Oosblioit
MOII[HOCTH.
4. B xakoMm pexumMe pa0dOThl Ha ABTOHOMHYIO Harpy3Ky BO3HHKAIOT IONEpeYHas, MPOI0JIbHO-
a3MarHMYMBaIoIIas, MPOI0JIbHO-HAMarHHYUBAIOIIAs peakuus SKopsi?
5. I'ne u mouemMy NPUMEHSIIOTCSI CHHXPOHHBIE MaIllMHbI?

6. Kak no u3BectHeiM U, I, cos®@ mocTpouTh BEKTOPHYIO 1uarpamMmy bionaens?

7. N300pa3ute u naiTe MOsICHEHUE PETYIMPOBOYHBIM XapakTepucTukam CI.

8. IlpaBunpHO M yTBepkaeHUE, uTO KOHCTpyKuusa C/I cnoxnee koncTpykuuu AJl? Jlaiite nosicHeHuUs.
9. Kak onpenenuTh MO ONBITHBIM JAaHHBIM HACBHIIICHHOE M HEHACBHIIEHHOE 3HAYEHUE WHIYKTHUBHOTO
COIIPOTHUBIICHUS 10 MPOJOIBHOM ocu Xd?

10. Kakum o00pa3oM Mpu TOCTPOCHUH BEKTOPHOM aMarpaMMbl MOXKHO YYECTh HEIMOCTOSHCTBO
BO31yIIHOrO 3a30pa B CI' ¢ ABHOBBIpaKEHHBIMHU MOJIFOCAMU?

11.M300pa3ute 1 MOSICHUTE HATPy30YHBIC XapaKTEPUCTUKNA CHHXPOHHOTO T€HEpaTopa.

12. [locTaBbTe 3HaK HepaBeHCTBA MexxAy napamerpamu Xd, Xd’,Xd’’ u naiite nmoscHeHus.

13. N3o0pasute xapakrepuctuky K3 cuaxponHoro reneparopa. [louemy MarHuTHasi CUCTEMa B OIIBITE
K3 ne naceiena?

14. TTouemy ¢ yMEHBIIICHUEM TOKA BO30YKICHHSI CHIDKAETCS cTaTndeckas ycronauBocth C/1?

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

16. Kakue xapakrepuctuku CM moydminn HauMeHOBaHUE “yrioBbIX”? M300pa3uTe MX U 3amUIINTE
ypaBHEHHUS.

17. U3mensiercs nm yacrota BpameHuss CJ[ ¢ u3MeHeHueM Harpy3ku Ha Bainy? UTo u3MeEHsieTCs B
pexxume padotsl CJ] ¢ ©I3MEHEHHEeM Harpy3Ku?
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18. M3o0pa3ute pa3pe3 MarHUTONPOBOJA 4-X IMOITIOCHOW CHHXPOHHOW MAIIMHBI M TOKAXHTE, KaK
3aMBIKAaeTCsl OCHOBHOM MATHUTHBIN IIOTOK?
19. Yto takoe “yroin ”? Mosxete a1 Bbl mokasarh ero 3HaueHUE Ha BEKTOpPHOU nuarpamme brnonpens?
20. YeM 0OBSACHHUTD, UTO MPH BHE3AIMHOM K.3. IEPBOHAYAIbHBIN TOK B sikope CM 3HaunTeNbHO OOJIbILE
YCTaHOBHUBILETOCS TOKa K.3.7
21. Tlouemy cC yMEHBIIEHHEM TOKa BO30YXIEHUS CHI)KAeTCsl CTaTh4yeckas YCTOMYMBOCTh
CUHXpOHHOTO ABUrarens? [lokaxute TMHUIO CTaTUYECKON ycToMunBOCTH Ha U-00pa3sHbIX KPUBBIX.
22. Kakue Bam uzBecTHb! criocoOb! mpubmmkeHus popmsl 2./1.C. k cuHyconganbHONU?
23. Kak ¢ momomipro X.X.X. ¥ HHAYKIMOHHOM Harpy304HO# XapaKTepUCTHKE ONpeaenuTs X U Fa ?
MO’HO 1 U3MEHHUTh BEIMUYUHY PE3yJIbTUPYIOLIET0 MOTOKA B3aUMOMHIYKIIMN CHHXPOHHOW MAalllWHBI
IyTeM W3MEHEHHUs TOKa BO30yX/IeHus pu padoTe:
a) Ha aBTOHOMHYO Harpysky;
0) mapayuIeIbHO C CETHIO OOJIBIION MOITHOCTH.
24. Kak mnepeBecTH CHUHXPOHHBI TIeHepaTop B JBUTaTeNbHbIM pexum . [lo mokazaHMsM KakHX
prOOPOB ATO MOKET OBITh YCTAHOBIICHO?
25. MoseT 11 SIBHOIOJIIOCHBIN CHHXPOHHBIN ABUraTesbh paboTath 06e3 Bo30yxaeHus ?
26. Kakas cBsi3b cymectByer Mexay O.K.3. u BennunHoi BO3yIHOro 3a3opa’?
27. Hapucyiite s3HEpreTHUECcKyo 1uarpaMMy CUHXPOHHOTO F'eHepaTopa 1 o0bsicHuTe ee?
28. Ilouemy B ruiporeHepaTopax npeaycMaTpuBaeTcst 00JIbIIOE YHCIIO MOJIIOCOB?
29. Yro Takoe mpenesl cTaTUYECKOW YCTOMYMBOCTH CHUHXPOHHOM MamuHbl? KakuM oOpa3zoM MOXKHO
MOBBICUTH IPEEN CTATUYECKON YCTONUNBOCTH?
30. M3MeHUTCA M XapaKTep peakiiy SKOps CHHXPOHHOTO IeHepaTropa paboTarollero B aBBTOHOMHOM
pexumMe, (mapajienbHO C CEThIO OOJIBIION MOIIIHOCTH), €CJIM U3MEHUTh BEJIMYUHY TOKa BO30YXAeHUA?
31. Yro takoe O.K.3.? Kak ero BeanuuHa cBsizaHa ¢ Xd U KOHCTPYKLHEH CHHXPOHHOW MaIlluHbI?
32. Kakoe 3HaueHHe TOKa BO30Y:K/I€HUSI CHHXPOHHOT'O '€HEPATOpa HAa3bIBAETCSI HOMUHAIBHBIM?
33. Urto Ttakoe nemndepHas (ycrmokouTenbHas) oomorka? ['me ona pacmomaraercs? Kakoit menu
CITyKUT?
34. IlpuBenure OCHOBHBIE YpPAaBHEHMsI JIEKTPUUECKOTO DPABHOBECHS LENMHU SKOPS CHHXPOHHOTO
reneparopa? [laiire o6bsicuenus Bxoasammx B Hux J./1.C.
35. N3obpasute BHEUTHHE XapaKTEPUCTUKH CHHXPOHHOTO T'e€HEpaTopa IMPH Pa3IMYHBIX XapaKTepax
Harpy3KkH U OOBSICHUTE UX XO/I.
36. Kakue xapakrepuctuku CM nonyunnu HaumeHoBanue U-o0pa3Hbix? M300pa3uTe u MOSCHUTE HX.
37. B otnumune ot A/l ¢ K.3. poropom B CJI He npuMeHseTCs CTYyIEHYaTOE PEryJIUpOBaHUE CKOPOCTU
BpAILICHUS] U3MEHEHUEM Yucia nap noitocos. [louemy?
39.Kak MO>XHO MpeoTBpaTHTh NOBPEKICHUE 00MOTKH Bo30YxaeHus C/I npu aCHHXpOHHOM ITycke?
40.Y1o Takoe HOMUHAJILHOE U3MEHEHHUE HANPSIKEHUSI CHHXPOHHOI'O reHeparopa’?
41. ITo KakuM XapaKTepUCTUKAM M KaK MOKHO SKCIIEPUMEHTAIBHO ONPEIeTUTh conpoTunienne Xd?
42. OOBACHHWTE, YTO O3HA4yaeT: “0OMOTKa C YKOPOYEHHBIM IIarom”, ‘‘pacmpenencHHas” U
“cocpenoroueHHas” 0OMOTKa, YUCIIO Ma30B Ha MOJIOC U (a3y.
43. Kakoe BIMSHHE OKa3bIBaeT BEIMYMHA BO3AYIIHOIO 3a30pa Ha XOJ XApPaKTEPUCTHKH XOJOCTOrO
xonaa?
44. Ycnosus noakiarodeHuss CI' MeTo10M TOYHOW CHHXPOHU3AIMHU K CETH OOJIBIIION MOIITHOCTH.
45. HazHaueHue ¥ NPUHLINI AEHCTBYUSI CHHXPOHHOTO KOMIIEHCATOpa.
46. IlpuBeguTe CpaBHUTEIBHYI) XapaKTEPUCTUKY ACHUHXPOHHOTO M CHHXPOHHOIO JBUTATeNied B
OTHOILIECHUH PAOOYMX U ITyCKOBBIX XapaKTEPUCTHUK.
47. Yto Takoe “pexxuM nepeBo30ykaeHus” U “ pexxum HenoBo30yxaeHus” CI'?
48. KoHCTpyKIIMs SIBHOTIOJIFOCHOM U HEABHOMOIIOCHONH CM.
49. Kakue Bam u3BecTHbI crioco0Ob! mycka B xoa CJI, naiiTe mosicHeHusI.
50. MoxeT U Kakas-TuO0 MalliHa B JBUTATEIILHOM PEKUME OTNaBaTh PEAKTUBHYIO MOIIHOCTH B
cetw? [losscHUTE CBOM OTBET.

51.Kak Biusger Ha BUJ YIJOBOM XapaKTEPUCTHUKU SIBHOIOJIOCHOCTh MAarHUTHONH CHCTEMBI

UHIyKTOpa?
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52. Ilouemy uHAyKTHBHOE conpoTuBieHre Xd omiuyaercs ot Xq?

53.Yro Ttakoe crarnueckas ycroiunBocth CM? Kak cBsizaHa cratmdeckas yCTOMYMBOCTH C
NEePErpy304HOi CHOCOOHOCTBIO U C YIJIOM ?
54. U300pa3ute peryianpoBouHbie xapakTepucTuku CI' mpu pa3nuuHbIX XapakTepax Harpysku, Jairte
UM OOBSICHEHHE.
55. U3o06pa3ute u naiite 00bsicHeHne BHEITHUM XapakTepuctukam CI'.
56. ITouemy TypOOTeHEPATOPHI UMEIOT HEOOIBIIIOE YKCIIO Tap moitocoB? (p =1, 2)
57. OObsicaute cxemy 3amemieHuss CI' Mo mpoJoJpHONW OCH NpPH YCTAaHOBUBLIEMCS U IMEPEXOJHOM
pEeXMMaXx, a TakKe GU3NYECKUN CMBICI UX apaMeTpPOB.
58. Ilepeuncnute 3neMeHTsl KOHCTpYKIUU CM 1 00bscHUTE UX Ha3HaueHHue. CpaBHUTE KOHCTPYKIUIO
CM c xoHcTpykimeit AM.
59. Uro usmenurcs B pexxume padotel CI' mpu paboTe Ha aBTOHOMHYIO Harpys3ky M Hpu paboTe Ha
CETh, €CIIM YBEIMYUTh BpalllatolIuii MOMEHT NpUIoXKeHHbIN K Baxy CI'™?
60. ITouemy mMarauTHas cucreMa B onbite K.3. He HachIeHa?

MOAYJb 4. MAIIUHBI IOCTOAHHOI'O TOKA

1. Hanumure ypaBHeHue snexkTpoMarHutHoro momenta MIIT. Kak oH 3aBUCHT OT TOKa sIKOps
JBUTATENEH ¢ Mocle0BaTeIbHBIM BO30YKACHHUEM?

2. N300pa3ute u 0OBSACHUTE XOJ MEXaHWYECKON XapaKTEpUCTHKU JABUraTeNsl C MOCIEA0BATEIbHBIM
BO30Y KICHHEM.

3. JlaiiTe KpaTKyr0 XapaKTEpUCTHUKY HM3BECTHBIX Bam crmoco0oB perynupoBaHMsl YacTOThl BpallleHUs
AIIT.

4. Tloyemy »3JEKTPOMArHUTHbII MOMEHT KOJIJIEKTOPHOTO JBMIraTels IEPEMEHHOIO0 TOKa HMEET
MEPEMEHHYIO COCTaBJISIONLYIO?

5. U3obOpasute u 0OBSICHUTE XOJ CKOPOCTHBIX xXapakrepuctuk JIIT ¢ pa3aumyHBIMEH CHUCTEMaMu
BO30Y KICHUSI.

6. B yem 3akntovaercs "pa3mMaraiuuuBaroliee’ 1elcTBUE IONEPEUYHOMN peakliuu SKOps?

7. TlpuBenute wu3BeCTHhIe Bam ypaBHEHUS, ONMCHIBAIONIME PEKUMBI paOOTHl JBUTATENCH
napajieIbHOTO BO30YKIICHHS.

8. Ot uero 3aBucut BennunHa J./].C. skopa? Kak moxHo peryiauposats 2.1.C.?7

9. Ilouemy crabunu3upyromas u komrnencannoHHass 00MoTku MIIT BKIIFOYAIOTCS TIOCTIEAOBATENHHO C
00OMOTKOM SIKOPsI?

10. [Tepeuncnure ycaoBusi caMoBO30ykIeHUs (U OOBSICHATE MPOIIECC) TeHEPaTOpa MOCTOSIHHOTO TOKa
C mapajulenbHbIM BO30yxkaeHueM. [louemy reHepatop He BO30yXAaeTcs MpPU HApPyIIEHUH 3STHX
ycioBuii?

11. B yem BBl ycmarpuBaeTre pojb KOMIIEHCAIIMOHHONW OOMOTKHM KaK CpEICTBA YIIyUIICHUS
KOMMYyTauuu?

12. Yto mOHMMAIOT MOJ HOMUHAJbHBIMH JaHHBIMH ABUrartesa? Kak ompenenuTs HOMHUHAIBHBIA TOK
BO30YKICHUS?

13. Ilepeuncnure 0OMOTKH, KOTOphie MokeT uMeTh MIIT. x HazHaueHne, n300pa’keHnEe Ha CXEMeE.
14. U3o0pa3ute U 0OBSACHUTE peryiaupoBouHble XapakTepuctuku I'TIT mpu pasnuuHbIX crocobax
BO30OYXICHHUS.

15. Ilouemy Henb3s paOOTaIOUIMI JBUTATENb IOCIEAOBATEIFHOIO BO30YXKIECHHUS OCTaBIATH 0Oe3
Harpy3ku?

16. Kak BinusieT U3MEHEHHE BETMYMHBI BO3AYLIHOIO 3a30pa Ha BUJI XapaKTEPUCTUKH XOJIOCTOIO Xoza?
17. O06BsiICHUTE TPUHITUT ICHUCTBUS TEHEPATOP MOCTOSHHOTO TOKA.

18. M300pa3ure u OOBSICHUTE BHEIIHUE XaPAKTEPHUCTUKU T'€HEPATOPOB IOCTOSHHOTO TOKa MpHU
Pa3IUYHBIX CIIOCO0aX BO30YKICHHUS.

19. ComocTtaBpTe BHEIIHHE XapaKTEPUCTHKU TIE€HEPATOPOB IOCTOSIHHOIO TOKA C HE3aBUCUMBIM,
napajulebHBIM U CMEIIAHHBIM BO30YXK/ICHUEM.

20. Yro takoe kommneHcanumonHas oomoTka? ['me ona pacmomaraercsa? Kak Brmrouaetcs? s gero
CITYKUT?
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21. [Touemy 0OMOTKa AOTIOTHUTEIIBHBIX TIOJIIOCOB BKJIIOYAETCS MTOCJIEIOBATEILHO C OOMOTKOM sIKOPsi?
22. VKaxuTe NPUYMHBI M3MEHEHUS HaNpsDKeHUs Ha SKOpe I'eHepaTropa MOCTOSHHOTO TOKa C
POCTOM TOKa Harpy3KH MpH pa3iIudHbIX CIIOCO0aX BO30YKICHUS.

23. N300pa3ute U MOSICHUTE XOJ CKOPOCTHBIX XapaKTEPUCTHUK JIBUTATENIEeH MOCTOSIHHOTO TOKa C
napajuleJIbHbIM BO30YKIEHUEM MIPHU PAa3INYHBIX TOKAaX BO30YKIECHUS.

24. Yto Takoe HOMHHAJIbHAs MOLTHOCTh F'€HEpaTOpa, ABUraTess?

25. Ilepeuncnure U NOSCHUTE U3BECTHBIE BaM criocoOb! yydiieHust KOMMYTal|H.

26. Kak u3MeHuTcs TOK, CKOPOCTb, IOJI€3HAasi MOIIHOCTh JABUraTells NPU YBETUUYEHUH TOPMO3HOTO
MOMEHTAa, IPUJIOKEHHOTO K Baily npuratensa? [louemy?

27. B kakux ciayyasx B MalIMHaX IOCTOSHHOTO TOKa HMMEET MeCTO '3aMmenjieHHasd" u
"yckopenHas" kommyTanus? [louemy?

28. Kak ¥ mo kakuM NpUYMHAM HM3MeHuTcs Bpamaromuii MmomeHT JIIT npu casure merok c
JMHUM FEOMETPUUECKON HelTpanu?

29.YcTpoHCTBO U Ha3HAYCHHE KOJUIEKTOPA MAIlIMHBI TTOCTOSIHHOT'O TOKA.

30.1300pa3ute u oOBsICHATE BUA Harpy304dHbIX Xapakrepuctuk ['TIT mpu paznuyHbIx crocodax
BO30Y>KICHHUSI.

31.3aueM mpemycMaTpUBAIOT CTAOWIM3UPYIONIYI0O OOMOTKY B JIBUTaTeIsX MapauieIbHOTO
B030yxk1eHus1? OTBET 000CHYyIiTE.

32.C kaxoii uenbto merku MIIT ycraHaBIMBaIOT Ha IMHUU F'€OMETPUUECKON HEUTpaIu?
33.U306pa3ute u o0bsicHUTE SHepreTudeckyro nuarpammy ['TIT.

34.IloueMy Cc yBETMYEHHEM MOIIHOCTH, OTAABAEMON F€HEPATOPOM MOCTOSIHHOTO TOKA, BO3PACTAET
MOIITHOCTb MPUBOAHOTO IBUTATENS?

35.B 1uem cocrout npobiema mycka JII1T? Kak ona pemaercs?

36.0T yero 3aBUCHT BEJIMYMHA MAarHUTHOTO MOTOKa B BO3AYIIHOM 3a3ope jasurarens? KakoBo
BJIMSTHUE 3TOT0 MOTOKA HAa BUJl CKOPOCTHOM XapaKTEPUCTUKU?

37.Kak MokHO n3MeHUTh Hanpasienue Bpaiienus JI1T? Orser obocHyiire.

38.Uem ompenensiercss BenuuuHa comnpoTusieHus skopHoi nenu AIIT. OObscHuTe BIMsHUE
COIIPOTHUBJICHUS SIKOPHOM LIETIN HA BUJ MEXAHUYECKON XapaKTePUCTUKH.

39.YcTpoicTBO MalIMH MOCTOSHHOTO TOKA (OCHOBHBIE 3JIEMEHTHI KOHCTPYKIIMH, UX Ha3HAUEHUE).
40.Yto0 Takoe Harpy3oudHas XapaKTEPUCTUKA W XapakTepuctuka xosocrtoro xoma [TIT?
N306pasure u 00BICHUTE UX BUIL.

6.3. MeTonudeckue MaTepuallbl, ONpEAeIISIOIINE IPOLEAYPBI OLICHUBAHUS

XapakTepuCTHKH NPOLEAYPbI

Bun npouenypst 9K3aMEH
Tenms mponeaypE: BBISIBUTH CTETIeHb chopmupoBanHOCTH KomneTeHmn OI1K-4.5;
ITK-1.1; ITK-1.2; TTK-2.1; T11K-3.1; T1K-4..2.
[TososkeHHEe O NPOBEACHMM TEKYILIErO KOHTPOJIA YCIIEBAEMO-
JlokanbHBIE aKTBHI BY3a, CTH ¥ NPOMEXYTOYHOH arTectanuu oOyuyaromuxcs CBOYVY,
pernaMenTupyromnme nposeaenue | sepcust 3.0, yrBepxkaeHo pekropom CBOY 19.02.2019 r.
MPOLEAYPHI [Tonoxxenue o GamTpHO-pelTHHTOBOM cucteme B CBDY,

Bepcus 4.0, yrBepxkaeno 21.02.2018 r.

CyOBeKThI, Ha KOTOPBIX

CTYICHTHI 3 Kypca OakaaBpuara
HarpasJieHa MPOLEAYPa A yP p

[lepuon nposeaeHus npoueaypsl | OceHHsIsl 35K3aMEHAIMOHHAs CECCHsL

TpeGoBanus k momemeHussM | CnenuaibHOO00pYIOBaHHBIE MOMELIEHHUS € J1abopaTOPHBIMU
MaTepuaIbHO-TEXHUYECKUM CTEH/IaMH, OTBEUYAIOLTUMU TPEOOBAHUSM OCBOCHUS TUCITUILIHU-
CpelcTBaM HBI B [IOJIHOM 00beMe

TpeboBanust k 6aHKy OLEHOY-
HBIX CPEJCTB

Onucanne TPOBEJEHUS Mpore- | DK3aMeH MPUHUMACTCS B YCTHON opMe o OmyeTam.
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Jlypbl

ACTPOHOMMHYCCKHUX Haca.

DOK3aMEHAIIMOHHBIN OWJIET MO JAWCIUIUIMHE BKIIOYAeT §
BOIPOCOB 00111eT0 XapakTepa. Bpems Ha moarorosky — 0,5

[[Ixansl OLCHWBAHUS PE3YJIbTA-
TOB

[[Ixana oueHnBaHUs pe3ysbTATOB NpuBeaeHa B 11.6.1. PI1/I.

Pe3ynbTatsl mpouexypbl

9K3aMCHY.

B pesynprate cnaum Bcex 3amanuil st CPC crynenty
HeoOxoauMo HaOpaTh 45 6ayIoB, 9YTOOBI OBITH TOMYIICHHBIM K

7. YueOHO-MeTOAU4YeCKOe U MHGOPMAIMOHHOE O00ecniedeHne y4eOHOM

AMCUMUIJIMHBI (MOTYJIs1)

Ne Hann DIIEKTPOHH
e HBb CB®YVY, 13(5 Koi-
rpu kadenpanb W3JIaHUS: BO
ABTOp, Ha3BaHHE, MECTO U3JAHUS, pud enp A
. a, Has TOUKa CTye
W3JIaTEIIBCTBO, TOJT U3IaHUS YICOHOMH
BUJI onoIIHoTEK JIOCTyTa K HTOB
JUTEPaTYpPhl, BUI U XapaKTEPUCTHKA HHBIX
rpud a ¥ KOJI-BO pecypcy
WH(POPMALMOHHBIX PECYPCOB
a JK3EMILLAP (HaMMEHOB
OB aaue ObC,
Ob CBOY)

OcHoBHas JuTeparypa

A.B.VBanoB-CMONEHCKHA. DIIEKTpUUECKHE
MallMHBL: y4yeOHUK a1 By30B. B jaByx | YMO
I | Tomax — 3-e wusnanue (pexomenpoaHo | MO
Muno6p P®).— M.: Mzparenbckuii aom PO
MD3U, 2006. — 652 c.: ui.

KomnbuioB W.II. DnekTpuueckue MalluHBI:
2 | YueOHuk 4-oe wusmanue, wuchp. — M.:
Bricmag mxona, 2004. — 607 c. wmn.

MO PO

OcHOBHasl IUTEpaTypa AJsl KypCOBOI0 MPOEKTUPOBAHUS

[TpoekTupoBaHue JIISKTPUICCKUX MAIIWH:
YyeOnuk nns Byzos. / Ilom pen. W.IL

3 KombnoBa. — M.: Dueproatomuzaat, 1993.
—494 c. (384 Ku2).
Tuxomupos I[L.M. Pacuer
4 TpaHchopMaTopoB. YuebHOoe mocolue amis
By3oB. — 5-oe uzn. — M.: DHeproaromusar,
1986. — 528c.:mm.
CunoBsie TpaHchopMaToOpbI C
€CTECTBEHHBIM MACIISIHBIM ~ OXJIaXKJICHHEM:
METOAMYECKHE YyKa3aHWs K BBIOIHEHUIO
KypCOBOTO  MPOEKTa MO  JUCLUILIHHE
5 | «DaexTpoMexHHUKay TUISt CTYJCHTOB
o0ydJarommxcs o HAaIpaBJICHUIO
«DNEKTpOdHEpPreTHKa» /  COCTaBUTEIb

B.M.Urnarosuy, B.B.I'onemrpeitn. -
Tomck: U3a-so TITY , 2009. — 46¢
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CripaBOYHUK TIO 3JIEKTPUYSCKUM MaIllMHAM.
—T. 1,2/ Ion obmeit pea. N.I1. Kombuiosa
u b.C. KimtoueBa. — M.: DHeproaTomMusar,
1988. — 456 c.

JlomoyHUTENbHAS TUTEpATypa

becnanos B.fl. Dnexkrtpuyeckue MalIUHBbI:
yueOHOe TmocoOue s By30B.— M.:
Axanemus, 2006. — 320 c.

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

Beicmas mkoma; HM3pmar.  Llentp
«Axanmemusy; 2001.-463c.:ui.

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

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

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

WrnaroBny B.M. DnexTpuueckue MalivuHbI
IIEPEMEHHOT O TOKa. Metonuueckue
yKa3aHusg K  BBIIOJIHEHUIO  KYpCOBOTO
npoekta o AJIKP. Tomck: U3a-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 TEXHOJIOTHA, 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

b1.0.20 DnexTpuyeckue MalMHbI

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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