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CopgeprkaHue

INTosscHUTeTbHASA 3aMKUCKa.

TuroBbie KOHTPOJIbHBIE 3a/laHUs] WU UHbIe MaTepyaJibl /1Jis OLIeHKW 3HaHWM, YMeHUM, HaBbIKOB U (WJTN)
OmbITa JesiTeTbHOCTU, XapaKTepPU3YIOLHUX YPOBeHb C(HOPMUPOBAHHOCTH KOMITETeHLIUM.

MeToanueckue MaTepyasibl, onpee/sitollye TpoLeypy U KpUTepUu OLleHMBaHUS C(POPMHUPOBAHHOCTU
KOMITeTEeHLIUM MpH TIPOBeIeHUU MPOMeXXyTOYHOM aTTeCTaluu.



1. ITosscHUTE /TBHAA 3aNMCKa

Llens TIPOMEXKYTOUHOM aTTecTalid — OL|eHWBaHWe TMPOMEXYTOUHBIX M OKOHYATe/lbHBIX pe3y/IbTaTOB
o0yyeHusT 1O [AWUCLUIUIMHE, 00ecrieynBarOIMX [JOCTH)KEHWEe IUIAHUPYEMBIX pe3y/IbTaTOB OCBOEHMS
obpa3oBaTesbHOM NPOrpaMMBl.

@dopmbl MPOMEKYTOUHOM aTTecTalluu: 3aueT C OLeHKOH (3aouHas gopma — 3 Kypc, ouHas ¢opma - 5
cemMecTp), KypcoBasi paboTa (3aouHasi popma — 3 Kypc, ouHast opma - 5 cemecTp).

[TepeueHb KOMMeTeHLIMH, GOPMUPYEMBIX B IIPOLIECCE OCBOEHUS JUCLIUIIMHEI

Kop 1 HaumeHOBaHVe KOMITeTeHLIUU Kop nnaukaropa JOCTUKeHUs] KOMITeTeHL[UH
OTIIK-4: Crioco6eH BBITIONHATE POEKTUPOBaHNE U OIIK-4.5: npuMeHsieT MeTO/ bl UH)KeHepHbIX
pacyeT TPaHCIIOPTHBIX 0OBEKTOB B COOTBETCTBUH C pacueToB I1pU [IPOEKTUPOBAaHUU 3/IEMEHTOB U
TpeOOBaHMSIMM HOPMAaTHBHBIX [OKYMEHTOB YCTPOUCTB 3/1eKTPUYECKUX MalluH

Pe3synbTaThl 00yueHUs 110 JUCLIMIUIMHE, COOTHECEHHBIE C [7IaHUpyeMbIMU
pe3yJsibTaTaMu 0CBOeHUsi 00pa30oBaTebHOM MPOrPaMMBI

Koz v HanMeHOBaHue Pe3ynbTaThl 00yUeHUs TI0 JUCLATUINHE OLleHOUHbIe MaTepUarbl
WH/MKaTopa JA0CTKeHHs (cemecTp 5)
KOMIIeTeHIUU

OIIK-4.5: nipuMeHsieT | OOyuaroluiicss 3HaeT: BHAbI 3eKTpruueckux | Borpock (Ne 1 - Ne 10)

MeTO/IbI WHXeHepHBIX | MallIH U WX TPUHIUI JeHCTBUS.

pacyeToB npy | O6yyaroLuics yMeeT: aHanu3upoBaTth | 3aganusi (Ne 1 - Ne 8)

MPOEKTUPOBAHUH MeXaHU4YeCcKhe U paboure XapaKTepPUCTHKH

5/IeMEHTOB UM  YCTPOMCTB | 37IeKTPUUECKUX MAIIIVH.

3JIEKTPUYEeCKMX MallvH OOyuaroumiicsi BrajeeT: ocHoBamMu aHanu3a | 3agaHus (Ne 9 - Ne 14)
3/IeKTPUYECKUX MallIWH.

[TpomexxyTouHasi aTTecTalys (9K3aMeH) MPOBOJUTCS B OJJHOU U3 CaeAyIOMX hopM:
1) oTBeT Ha OuJIeT, COCTOSIIMI U3 TECTOBLIX BOTIPOCOB, 3a/lay U MPAaKTUUECKUX 3aJjaHUM;
2) BeinionHeHUe 3ajanHuii B OVNIOC YHuBepcuTera.




2. TunoBbIe' KOHTPOJ/IbHbBIE 33/[JAHUA /1M MHbIE MAaTePHAJIbI /ISl OLEHKH 3HAHU, YMEeHHUH, HAaBbIKOB U
(n1n) ombITa /leATeTbHOCTH, XapaKTepU3yIUX YPOBeHb C(D)OPMHUPOBAHHOCTH KOMIIeTeHIIMH

2.1 TunoBbIe BONPOCHI (TeCTOBBIE 3a/ilaHUs) AJIS1 OLIEHKH 3HAHHEBOro 00pa3oBaTe/IbHOr0
pe3y/bTarTa

[TpoBepsieMbiii 0Opa3oBaTe/bHbIN pe3y/ibTaT:

Kop v HaMeHOBaHMe UHVKaToOpa OO6pa3oBare/ibHbIN pe3ysibTaT
AOCTH)KeHHs KOMITeTeHITUH
OIIK-4.5: npuMeHsieT | OOyYarOUUICS 3HaeT: BUAbI 3JIEKTPUYECKMX MallMH W WX TIPUHLUII
MeTO/bI VH)K€HePHbIX | /1eHCTBUS.
pacyeToB rpu

MPOEKTUPOBAHUU 3/IEMEHTOB
Y YCTPOWCTB 3/7IeKTPUUECKUX
MallH

TIpumepnl sonpocoe/3adanutl

1. TTo KakKM OCHOBHBIM KPUTEPUSIM KIaCCUPULIMPYIOT TpaHC(HOPMATOPhI:

a) konuuectBY (a3; 6) crmocoly ox/akaeHHs; B) Marepvasy 0OMOTOUHOrO IIPOBOZA; I') MaTepuasy
MarHUTOMNPOBO/IA; /) TI0 3/iIeMeHTaM KOHCTPYKLIUN

2. Ucrnionb3ysi, Kakyro hopMy/y MOXKHO OTpeziesiuTb KO3 uijieHT TpaHC(hOopMaLvu:

a) k~U, /U, ;6) k=I,/I,;8) k =E,/E, ;1) k =P, /P, ; ;) k =W, /W, .

3. Ilo kakuM npubopam cjieiyeT CHUIMaTh BHEILLTHIOIO0 XapaKTePUCTHKY reHepaTopa MOCTOSTHHOTO TOKa?

@@

a)A;uV;;6) Avu A B) Ay Vi; 1) A, Vi, A
4. Yka3arb peryamupoBouHyto xapakrepuctuky ['TIT ¢ mapaniensHbIM Bo30ykaeHueM: (5)

A

- >

5. CKOMBbKO Tiap TIOJ/IFOCOB MMeeT CTaTOpHasi 0OMOTKAa aCHMHXPOHHOTO JBUTaTe/iss U KaKUM CKOJIb)KeHHEM
o0majiaeT MalliiHa, eC/id pOTOp BpaljaeTcs ¢ yactoToi 1420 o6/mun? (2, 5,3)
a)p=2,s=53;6)p=2,5=46;B)p=2,5=64T1)p=3,s=55;1)p=3,s=7,1;e) p=3,s=4,8;

6. Orpefente BeIMUMHY TOKa XoJjioctoro Xoza (%) TtpexdasHoro TpaHchopMaTopa WMEOIIero
cnenytoiye mapameTpsl: S, = 50 KBA, U, = 0,4 kB; U, = 0,127 kB, /Y — 5, I, = 1,042 A. (2,5)

! TlpuBoAsiTCA TWUIOBbIE BOMPOCHI M 3ajaHus. OLEHOYHbIE CPECTBa, MpeJHa3HAaueHHble [/l MPOBE/EHUs aTTeCTAalMOHHOIO
MepOTPUATHS, XPAHATCS Ha Kadeape B JOCTaTOUHOM sl TPOBE/IEHUS OLIEHOUHBIX MPOLIEAYP KOMMUYeCTBe BapuaHToB. OLieHOUHbIe
Cpe[iCTBa TIOZJIEXKAT aKTyalu3alid C YUYeTOM pa3BUTHs HAyKd, 0Opa30BaHUsl, KY/JIbTYPbl, SKOHOMUKH, TEXHWKH, TEXHOJOTHA W
conyanbHOH cepbl. OTBETCTBEHHOCTD 3a HepaclpoCcTpaHeH e CoZlepyKaHUs OLIeHOUHBIX CPe/iCTB Cpeay 00yuaroIuxcs yHUBepCUTeTa
HecyT 3aBe/lyIoluii Kadezpoii 1 nperofaBaress — pa3pab0TUMK OLIEHOUHBIX CPE/CTB.



7. YKaszaTb XdPAKTEPUCTUKY XOJIOCTOI'O XO4a [ABUrATe/Id IIOCTOAHHOIO TOKa C II0C/IeA0BaTe/IbHbBIM

BO30y>X/jeHreM: (HeT MpaBUIbHOMO)
n

a) 0) B) r)
8. UTo u3MeHHUTHLCS B paboTe ABUraTesist IOCTOSIHHOTO TOKA, eC/TH TIePEMECTHUTD JBM)KOK peocTaTa BIIPaBo?
a) CKODOCTb BpAIIIEHUs SKOPSI YMEHBINUTCS; 0) CKOPOCTb BpAIleHUs SKOPSI YBEJUUUTHCS; B) TOK SIKOPSI
YBEJIMUUTBCS; T) TOK IKOPSI YMEHBILIUTBCS; /1) TOK 0OMOTKH BO30Y)K/I€HUSI YMEHbBIIIUTCS;
€) TOK 0OMOTKH BO30Y)K/I€HUS YBETTMUUThCS.
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9. Kakass Touka Ha MeXaHUYEeCKOW XapaKTepUCTUKe COOTBETCTBYET PEXHMY «U[eaTbHOTO XOJI0CTOTO
xofa»? (b)

10. B kakyro cTopoHy OyzeT HarpaBjieHa pe3y/bTHUPYIOIIasi CU/a [jIi MOMeHTa BpeMeHH yKa3aHHOTO Ha
pucyHke? (a)

e




2.2 TunoBbIe 3afaHuUs /I OIeHKH HaBBIKOBOr0 00pa3oBaTe/IbHOr0 pe3y/bTaTa

[TpoBepsiemMbIii 0Opa3oBaTebHbBIN pe3y/IbTaT

Kog v HameHOBaHUe O6pa3oBaresibHbIN pe3ysibTaT
VH/IMKaTopa JOCTYDKEeHUs
KOMITeTeHLIMH

OIIK-4.5: npumeHnsieT OOyuaroiuiicsi yMeeT: aHa/IM3UPOBaTh MeXaHuuecke u pabourie
MeTO/ibl UH)KeHePHbBIX XapaKTepPUCTUKHU 3/IeKTPUYeCKUX MalllH.

pacyeToB IpU
IIPOEKTUPOBaHUU
371eMEeHTOB U YCTPOWCTB
371eKTPUYeCKUX MalllvH

IIpumepnbl 3a0aHuli

3agaua. 1. OpHodasznbli TpaHchopmatop OMI-25/10-¥Y1 (Y XJI) [4] paboTaeT Kak MOHMIKAIOIIUM.
[Tone3ysick JaHHBIMU Tacriopta (tabm. 1). Heobxoaumo orpesenuTh: Ko3dhbuieHT TpaHchopMaluu k;
HOMUHA/IbHbIE TOKW TEPBUYHOU I, ¥ BTOPUUHOW [, 0OMOTOK; HampspkeHWe BTOPUUYHOW OOMOTKH TpU
Harpy3ke paBHOUW 50 % oT HOMUHa/IBLHOU U cos@; = 0,8 (Harpy3ka akKTUBHO-UHAYKTUBHAs); KO3(PUIueHT
nosie3”oro geucrsud (KII/I) npu cose, = 0,9 u Harpy3ke paBHOM 75 % OT HOMHHa/IbHOW; rogosou KII/I,
€CJ/TU C TIOJTHOM Harpy3Ko# npu cos®, = 0,8 Tpanchopmartop paboTaeT 7000 yac.

Tabauya 1
Tun TpaHchopmaropa Su, KBA | Uy, KB | Upy, KB | Uy, % io, % Py, kBT | P, KBT
OMI'-25/10-¥1 (YXJT) | 25 10 0,23 45 6,0 0,13 0,6

3ajaua 2. B Tabm. 2 mpuBeseHbI mMapameTpbl Tpex(asHOro Mac/siHOro TpaHcdopmaTopa. OnpenenvTs:
HOMUHA/IbHBIE TOKW TMEepPBUYHOU I1, U BTOPUUHOW Iy 0OMOTOK; TOK X. X. Io; KO3(D(HULIMEHT MOIIHOCTH X. X.
COSQo; HarpshKeHUe Uy ¥ KO3(QULMEeHT MOIIHOCTH COSQx K. 3.; COTMPOTHUB/IEHUE K. 3. Zx U €ro akKTHUBHYIO I'x U
PeakTUBHYIO Xy COCTaBJISIIOIIMEe; HOMHHA/IbHOe W3MeHeHue HarpsbkeHusi mpu cOpoce Harpysku AU, mipu
K03(uLeHTe MOLIHOCTH Harpysku TpaHcgopmaropa cos@, = 0,8 (xapakTep Harpysku — WH/AYKTUBHBIN).
CoenyHeHre 00OMOTOK TpaHcdopmaropa Y/Y-0.

Tabauya 2
Tun TpaHcdopmaropa Sy, KBA | Uy, KB U, KB Uy, % io, % Py, kBt | P, KBT
TM™M 25/10 25 10 0,4 4,5 2,2 0,095 0,6

3agaua 3. T'enepatop moctosinHoro Toka (I'TIT) He3aBUCHMOro BO30OYXKIE€HHSI C HOMHHAIBHBIM
HanpspkeHueM U, = 230 B v HOMHMHAaNIBHON CKOpPOCTb BpailieHusi n, = 1500 o6/MHMH uUMeeT Ha sIKope
TIPOCTYIO BOJIHOBYIO 0OMOTKY, cocrosiyto u3 N = 100 rnmpoBogHUKOB. YHC/I0 MMOMIOCOB TeHepaTopa 2p = 4,
COTIPOTHB/IEHHEe OOMOTOK B LT sIKOpsi rpu paboueil Temmeparype Xr = 0,175 OM, IIeTKH YTrOIbHO-
rpaduroBsie AU, = 2 B, 0CHOBHOM MarHUTHLIN NOTOK ® = 4,810 B6, uKc/10 nap napaiieibHbIX BETBeH a
= 1. TpebyeTcs ompeaenuTh A1 HOMHHAIBHOTO pexkuma paboTbl reHepatopa: J/IC sikopsi E.u, TOK
Harpy3ku I, (pa3MarHUUMBAIOIIMM BJIMSTHUEM pDeaklUd $IKOps TMpeHeOpeub), TOJE3HYI0 MOIHOCTh P,
371eKTPOMarHUTHYIO MOIIHOCTb P, U 37IeKTPOMarHATHbIN MOMEHT M,,.

3agaua 4. I'TIT mapauiensHOro BO30YXKAeHHs MMeeT HOMHHa/IbHbIE JaHHBIE: MOIMHOCTH P, = 10 kBT,
HanpspkeHue niutanus U, = 230 B, ckopocTtb Bpaijenus n, = 1450 06/MuH, CONMpPOTHUB/IeHHe 0OMOTOK B 1[€TH
SIKOps1, TIPUBe/leHHoe K paboueil Temriepatype, Lr. = 0,3 OM, nlajieHHe HaMpspKeHUs B 11[eTOYHOM KOHTaKTe
napsl ietok AU, = 2 B, conpoTuBeHue neny oOMoTky Bo30yxaenus r, = 150 Owm, KI1/l B HOMUHa/IBHOM
pexkuMe T, = 86,5 %. Tpebyetcs orpezie/UTh TOK TeHepaTopa I, TOK B 1ienu Bo30YyKaeHus [, TOK B LIeNu
akopst lo., OC sxkopsi E,., 5/1€KTPOMarHUTHYK0 MOLHOCTb P,,, 3/€KTPOMarHUTHbII MOMEHT IpHU
HOMMHA/IbHOW Harpy3ke M, MOIIHOCTb IPUBOAHOIO ABUrartens Pi,.

3agaua 5. [ITIT nmocnemoBarenbHOTO Bo30yKaeHUst paboTaeT oT ceT HarpsbkeHueMm U, = 220 B. V3BecTHBI
HomuHanbHble KII 1. = 82 %, Bpaiaromumii momeHT M, = 78 H'M M ero HOMUHanIbHasi CKOpPOCTh
BpaijeHuss n, = 1030 006/MMH, a TakK)Ke COMNPOTHBIEHUs OOMOTKU sikops Xr = 0,5 OM u 0OMOTKM
B0o30ykaeHus R, = 0,4 Om. Tpebyercs orpeienuTh HOMUHAABHYIO MOII[HOCTb Ha Ba/ly ABWratens Ps,
COOTBETCTBYIOIIYIO MOTPeOsisieMy0 MOIIHOCTb U3 CeTH MOIIHOCTh Pi,, HOMUHA/IBHBINA TOK ABUTaTess I,
npotrBo-3/JC E,; ¥ 3/1eKTPOMarHUTHY MOLHOCTb P,,, CyMMapHble [MOTePU MOLLHOCTY B JIBUrarese Inpu
HOMMHAQ/IbHOM Harpyske, CONPOTHBJ/IEHME IYCKOBOTO peocTara, NpU KOTOPOM ITyCKOBOW TOK IpeBbIIIaeT
TOK HOMUHA/ILHBIHA B /1Ba pasa, T. e. K; =I /I, =2,




3agaua 6. [JIIT mapa/uiebHOTO BO30YK/I€HUSI IMEEeT CJie/IyIOIIve JaHHble: HOMUHA/IbHAsT MOIIHOCTh Py =
25 kB, Hanpspkenue mwurtaHusi U, = 440 B, HOMUHHasbHasi CKOpPOCTh BpaijeHus n, = 1500 o6/muH,
COTIPOTHBJIEHHEe 0OMOTOK B 1jenu sikopsi Xr = 0,15 Owm, conpotuBieHue 1jenu Bo30ykaeHus r; = 88 Owm,
najieHue HarpskeHUs B 111eTOYHOM KOHTakTe IieTok AU, = 2 B. Tpebyetcsi ornpefenutsb NoTpe6isieMblii
[iBUratesieM TOK B peXMMe HOMUHAJIbHOM Harpy3ku I, CONpPOTHUB/IEHHEe IYCKOBOIO peoctara Ry, Ipu
KOTOPOM Haya/ibHbIM MyCKOBOM TOK B LieMU SIKOPs ABUraTessi Ol 6b1 paBeH 2,51, HauaabHbIN MyCKOBOM
MOMeHT M,,, CKOPOCTb BpallleHUs Ny ¥ TOK Iy B peXkume X. X., HOMAHa/IbHOe U3MeHeHre CKOPOCTH BpalljeHUs!
SIKOpsI ZIBUraTe isi py cOpoce Harpy3ku. BiusiHeM peakiiyu sKopsi peHeOpeyb.

3amaua 7. Tpexdasnbiii A/l pabortaer oT ceTn HampspkeHreMm 660 B mpu coepvHeHnu 0OMOTOK cTaTopa
«3Be3foii». [lpM HOMHHa/NLHOW Harpys3ke OH TMOTpebssieT M3 ceTH MomHOCTL P; = 16,7 kBT npu
K03 durpente morHocTH cos®; = 0,87. CkopocTs Bpamenus n, = 1470 o6/muH. TpebyeTcs ornpezenutsb
KIIJl pBurarens T, ecIdM MarHuTHele rotepu P, = 265 BT1, a mexaHuueckue rorepu P, = 123 Br.
AxTtuBHOe compoTtuBeHre (a3bl 0OMOTKH CTaTtopa iz = 0,8 OM, M KlacC HarpeBOCTOMKOCTH HM30JISIUA
nsuraressi F (pabouast Temmniepatypa Oy, =115 °C).

3azaua 8. Tpexdasnbiii AJ] cepun AO2 nmeeT ciefiyrolYe NacropTHble AaHHble: Py, = 40 kBT, Uy, = 380 B, L1,
=105 A, n. = 85 %, cxema coefrHeHust 06MoTok — A. TpebyeTcsi: onpe/ie/UTh BEJTMUKMHY COS(Q; ABUTATEJIS; [0
KakKoro 3HayeHWsi YMEHBIIWTCS TOK CeTH MOoC/e YyulleHus Ko3(@uiieHTa MOLHOCTH [0 CosQi, = 1 mpu
TIOMOILIM KOH/IEHCAaTOPOB; KaKyt0 eMKOCTb JJO/DKeH UMeTb KOH/IeHCaTOpP; KaKyl0 PeaKTUBHYH0 MOIHOCTh OyyT
KOMIIEHCUPOBaTh KOH/IEHCATOPBI.

OIIK-4.5: nipuMeHsieT | OGyuaroIUiiCsa BIaJieeT: OCHOBAMM aHa/IM3a 3/IeKTPUUECKUX MalllvH.
MeTO/bl HMH)KeHEePHBIX

pacueToB rpu

MPOEKTUPOBAaHUU

3JIeMEHTOB UM YCTPOUCTB
3/IEKTPUYECKUX MAITUH

Tpumepbi 3a0aHuli

3aganue 9. Vcrionb3ysi 371eKTPUUECKYH0 CXeMy, Mpe/ICTaB/IeHHY 0 Ha puc. 1, Heobxoqumo:
— MPOBECTHU OMBIT XOJI0CTOr0 X0/a;

— OrpezenuTh TOK XOJI0CTOT0 X0/la MPYU HampsikeHue uTaHus 165 B.

1W2 2W2
IW1 T3 2W1

1W2 2W2

3apanue 10. Vicnonb3ys 3/1eKTPUUECKYIO CXeMY, TIPe/ICTaB/IeHHYI0 Ha PUC. 2, He0OXO0AMMO:
— MPOBECTH OIBbIT KOPOTKOT'O 3aMbIKaHUS;

— OTIpeJIe/TUTh MOTEPH B Me/IA TIPY TOKe B TIepBUUHOM 06MOoTKe 0,51

IW1 T2 2W1

1W2 2W2
IW1 T3 2W1

1W2 2W2




3azmanue 11. crionb3ys 3/1eKTPHUECKYIO CXeMy, TIPe/ICTaB/IeHHY0 Ha PUC. 3, HEOOXOAMMO:

— MPOBeCTH UCC/Ie[0BaHue OAHO(pA3HOr0 TpaHC(hopMaTopa Mo/, Harpys3Kou;

— ompe/ie/ITh TOK BO BTOPUYHOM 00MOTKe Ipu 3arpy3Kke TpaHcdopmaropa Ha 75 % OT HOMHUHAIbHOU
MOILIHOCTH.

IWI1 T2 2W1

1W2 2W2
1WI1 T3 2W1

1W2 2W2

3azsanue 12. Vcronb3ys 3/1eKTPUUECKYIO CXeMY, IIpe/iCTaB/lIeHHYI0 Ha pUc. 4, He0OX0AUMO:

— NPOM3BECTH MYCK JIBUTaTe ISl IOCTOSTHHOIO TOKA NpY OrpaHUYeHHre TOKa B IKOPHOU Lieny;

— ompe/ie/IUTh C KaKOHW YacToToM Oy/1eT BpalaThCs KOPb JBUTATeIs IIPU TOKe B sikope paBHbIM 0,45 A.
HaripsbkeHue nmutaHus NpUHATL paBHbIM 220 B.

’7201

3aganue 13. Vcrosb3ys 3/1eKTPUUeCcKYI0 CXeMy, TIpe/[CTaB/IeHHYI0 Ha prC. 5, He0OX0AMMO:

— TPOM3BECTU MNPSAMOW TMyCK ABUraTesis MepeMeHHOr0 TOKa, KOTOPbIM BHICTYMaeT B KaueCTBe MCTOYHMKA
MeXaHWUYeCKOU SHepryu /iJisi TeHepaTopa MOCTOSIHHOTO TOKa;

— MPOU3BECTHU CHATHE BOCXO/SIIEH MeT/IU TUCTepe3r3a U Orpe/ie/IuTh Kakoe 3HaueHune 3IC OygeT
BbI/IaBaTh reHepaToOp MOCTOSTHHOTO TOKa NPY BeJTMUMHe ToKa Bo30y»KaeHus paHoro 0,16 A.

3amanue 14. Vicnonb3ys 3/1eKTPUUECKYIO CXeMY, TIPe/ICTaB/IeHHY0 Ha puc. 6, He0OX0AMMO:

— MPOM3BECTH MPSMOM MyCK [IBUTaTe sl IePeMEeHHOT0 TOKa;

— ompe/ie/IUTh C KaKOM UacTOTOM BpalleHus OyZeT BpaljaTbCsi pOTOP JBUraTeIst TepeMeHHOT0 TOKa TPy
BeJIMUMHEe TOKa B SIKOPHOM 1|y reHepaTopa nocTtosiHHoro Toka 0,3 A. HaripsbkeHusi B 0OMOTKe
B030y>kaeHus MpuHATL paBHoe 200 B.
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2.3. TlepeueHb BOMPOCOB /7151 IOATOTOBKM 00YYArOIIMXCs K IPOMEKYTOYHOM aTTeCTaluu

Bonpoce! A1 NOArOTOBKHU K 3a4eTy C OL|eHKOU
1. Ponb ¥ 3HaueHWe 53/1€KTPUYECKMX MalllMH U TpaHC(OPMAaTOpOB Ha >Kele3HOJOPOXXHOM TpaHCIIOpTe.
Knaccudukaius s1eKTpuyecKUx MalMH. VCTopysi M MepCreKTHBbI pa3BUTHS 3/€KTPUYECKHMX MalliH U
TpaHC(OpPMaTOpPOB.
2. TpaHcdopmaTtopsl: Ki1acCU(pUKaLysl, KOHCTPYKTHBHbIE 371eMeHTbl, IPUHLUIT [IeICTBUSI, OCHOBHbIE PeXXUMBbI
paboTel. YpaBHeHus 371eKTpoABWKYIKX cux (3C) u maruutoaBmkyumx cui (MIC) Tpancdopmaropa.
3. TlpuBeseHre mapamMeTpOB BTOPMYHOM OOMOTKM K TlapameTpaM IepBUYHOM O0OMOTKH. CXeMbl 3aMelljeHust
MpUBeJIEHHOr 0 TpaHc(opMaropa.
4. OnbITHOe ompe/ie/ieHWe TlapaMeTpOB CXeMbl 3aMellleHUsi TpaHc(opmaTopa (OMBIT XOJOCTOrO XoJa U
KOPOTKOI'O 3aMbIKaHUsl).
5. BekTopHble AuarpamMmbl TpaHCc(opMaTopa IPU aKTHBHO-MHAYKTMBHOM M aKTWBHO-eMKOCTHOM Harpyske
TpaHc@opmartopa. BHellHss XapakTepucTrKa TpaHC(opMaTopa.
6. MarHUTHBIE CHCTEMBI, CXeMBbI U TPYTIIIBI COe/IMHEHHsT 0OMOTOK Tpex(a3HbIX TPaHCHOPMaTOPOB.
7. TlapannenvHasi pabora Tpexda3Hbix TpaHCHOPMATOPOB (CXeMa BK/IHOUEHUs], YCIOBUSI BKJIIOUEHMS,
pacripe/iesieHue Harpy3ku). @asupoBka TpaHC(HOPMaTOPOB.
8. PerynmupoBaHue HampsbkeHuss B TpaHcdopmarope (HeOOXOAWMOCTb  DEery/IMpOBaHUs,  CIIOCOOBI
peryivpoBaHus).
9. lNoTepu mMolHOCTH B TpaHCOpMaTope U ero KO3 ULIMEHT MOIe3HOT0 JeNCTBUS.
10. TpanchopmaTops! CrielagbHOr0 Ha3HaueHUs (KOHCTPYKLIMS, PUHLIMI 1eHiCTBUS, Ha3HaueHue).
11. DneMeHTbI KOHCTPYKLMM MAIIMHBI TIOCTOSTHHOTO TOKA. [IpuHIMIT paboThl MalllMHBI MTOCTOSIHHOTO TOKAa B
reHepaTOPHOM U JIBUTaTe/IbHOM pekrMax. OOMOTKM SIKOpsi MalllMH TTOCTOSIHHOTO TOKa (T1eTJieBasi, BOJTHOBas,
CMelllaHHast), MPUHIIUAT UX 00pa30BaHuUs, OCHOBHbIE PaCUeTHbIE COOTHOIIEHUS.
12. MarHuTHas Lenb MallMH IIOCTOSIHHOIO TOKA INPYA XOJIOCTOM XOJe W MOJ Harpyskou. MarHurtHas
XapaKTePUCTUKA MAIlIMHbI, KO3PPULIMEHT HacbIleHns1. PU3nUecKuii CMbICT peaknusi SKopsi. CriocoObl O0PLOLI
C peakLiel SIKOpsl.
13. CymHocTe mnporecca KOMMYyTallUd B MallMHaX ITOCTOSIHHOIO TOKa, KaacCU(UKalUs KOMMYTaLuu U
CTIOCOOBI ee yITyuIlIeHusI.
14. Knaccugukarysi reHepaTOpPOB TIOCTOSTHHOTO TOKa Mo Croco0y Bo30ykaeHus. OCHOBHbIE COOTHOILEHUsT U
XapaKTepUCTUKU TeHepaTopoB. Ilporjecc M yc/oBHsi CaMOBO30Y>KJeHUs] TeHePaTOPOB C CaMOBO30Y)K/eHUeM.
YpaBHeHue paBHOBecus: HanpsbkeHus: M1 O[IC sSIKOpHOW Liery reHepaTopa IOCTOSIHHOIO TOKa. YpaBHeHHe
MOMEHTOB B T'eHepaTope.
15. TpuHuun paboTel ABUTaTessi MOCTOSIHHOTO TOKa. BbIBoj (OpMy/ibl 371eKTPOMarHUTHOIO MOMEHTa W
ypaBHeHHe MOMEHTOB B JBWrarese. JJieKTpOMeXaHU4YeCcKre, MeXaHW4yecKhe U pabourie XapaKTepUCTHKH
JIBUraTesiell MOCTOSTHHOTO TOKa C TapaJsule/ibHbIM, TI0C/Ie[j0BaTe/IbHbIM U CMeIIaHHBIM BO30YK/[eHUEM.
16. Pabora BUraresnsi IOCTOSTHHOTO TOKA B PeXKMMe TOPMOYKeHUsI (THUTBI TOPMO3HBIX PeXXMMOB, MeXaHUUeCKHe
XapaKTepUCTUKM).
17. Tlyck pBurartesied MOCTOSIHHOTO TOKa (MPUYMHBI He)Ke/laTeTbHOCTH TPSIMOTO IyCKa, CIOCOOBI IMycKa,
MyCKOBbIe XapaKTePUCTHKH JIBUTaTesen).
18. PerynupoBaHue 4YacTOTHl BpalljeHWsl [BUraTesell TIOCTOSTHHOTO TOKa (CrOCOObI peryivMpoBaHus,
MeXxaHWYeCcKre XapaKTePUCTHUKH, JT1eKTPUUYECKHE CXEMBI).
19. Knaccudukarysi MalvH 1epeMeHHOr0 TOKa, X KpaTKasi XapakTepucThka. OCHOBHblE OOIue 3/1eMeHThI
KOHCTPYKIIMM CHHXPOHHBIX M aCMHXPOHHBIX MariuH. [TpuHIMN oOpa3oBaHMsI BpAIAIOIIEroCss MarHUTHOTO
riosis. OCHOBHBIe CITOCOOBI M3MEeHeHHs YT/I0BOM CKOPOCTH BpallieHus MOJIsI.
20. TpeboBaHus1, TIpebsB/IsSIEMbIe K 0OMOTKaM CTaTOpa MallliH TlepeMeHHOT0 TOKa. MarHUTOABYKYIIE CHJIbI
ofHoda3HoI 1 Tpexda3HOit 0OMOTOK.
21. AcuHXpOHHBIe ABUTaTeN (0COOEHHOCTH KOHCTPYKLMU, MPUHLIUI AeHCTBUS, CKOJIbXXEHHE).
22. TlpuBesenue pabouero mporjecca aCMHXPOHHOTO JBWrarens K paboueMmy rporjeccy TpaHchopmaTopa
(X0moCTOM XOf, PeXXMM KOPOTKOTO 3aMBbIKAaHUSI M PEXUM Harpy3ku). T- u ['-oOpa3Hbie CXeMbl 3aMelieHust
ACMHXPOHHOTO /IBUraTesIsl.
23. DJIeKTPOMarHUTHbIi MOMEHT W €ro 3aBUCHUMOCTb OT CKOJbKeHus. Pabouve u MexaHWuecKas
XapaKTepUCTUKU aCUHXPOHHOIO [IBUTaTeJIsl.
24. TlycKoBbIe XapaKTepPUCTUKK aCHHXPOHHOTO ABuraresisi. Crioco0sI mmycKa.
25. Cnioco6bl peryMpoBaHUs YI/I0BOM CKOPOCTH aCMHXPOHHBIX JIBUTATe/ed U UX CPaBHUTe/bHAsH OLleHKa.
26. IpuHLun paboTbl CHHXPOHHOT'O FeHepaTopa U CHMHXPOHHOT'O IBUraTeJIsl.



27. XapaKTepUCTHUKH CUHXPOHHBIX TreHepaTOPOB NPY aBTOHOMHOM paboTe 1 pa3/IMYHbIX XapaKTepax Harpy3KH.
28. TlapannenbHast paboTa CHHXPOHHBIX T€HEPaTOPOB.

YueOHBIM TJIAHOM TIpeAyCMOTpeHa KypcoBas pabota. KypcoBasi paboTa BBLIMOJIHSETCS 10 TeMe —
«[TpoekTrpoBaHre CHUIOBOrO TpaHCpopMaTopa C MAC/ASHbIM OX/axkAeHneM». Llempio KypcoBod paboThI
SIBJISIeTCsl TIpUoOpeTeHNe CTY/eHTaMU HaBbIKOB KOHCTPYKTMBHOTO, 3/IEKTPUUYECKOTO U TErJIOBOTO pacueToB
CWJIOBOTO MOILHOrO TpaHC(opMaTopa M O3HAKOMJ/IEHHMEe C YCJIOBUSMH 3KCIUTyaTalldd TpaHC(hOpMaTopoB
JlAHHOTO THIIa.

st pacueTa KypcoBoi paboThl UCIOMB3YIOTCS CAeAYIOIIYe UCXOAHbIe aHHble: TUT TpaHChopMaTopa —
TM-160/10; moufHOCTL TpaHcdopmatopa S, = 160 kB-A; HOMHMHa/IbHBIE JIMHEHHbIE HAIpsDKeHUs 0OMOTOK
Bbicokoro HarnpspkeHust (BH) U,y = 10 kB u Huskoro Harnpsbkenust (HH) U, = 0,66 kB; HanpsikeHHe KOPOTKOTO
3aMbIKaHus (K. 3.) Ux = 3,8 %; TOK XosocToro xoza (X. x.), ip = 3,2 %; nmoTepyd MOILIHOCTH K. 3. P = 2,8 kBT;
MoTepy MOIIHOCTH X. X. Py = 0,62 kBT; marepuan oO6MOTOK — Mefb; BUJ TepekitodeHus: oomoTok PITH
(peryiupoBaHUe HampsDKeHUsl OTBeTB/IeHU 6e3 BO30y»K/jeHUsl U 10/], HarpskeHHeM COOTBETCTBEHHO); CXeMa U
rpyrmna coefiiHeHus 0OMOTOK — ¥Y/Y — 0.

[To yka3aHHBIM WCXOJHBIM [JaHHBIM TPeOYeTCs: pacCUMTaTh CUIOBOM TpexQa3Hblii TpaHCPOpMATOp C
Mac/ISHbIM  OXJIaXK/|eHHeM; BBINIOJIHUTh YepTe)X pacCUMTaHHOro TpaHcdopmaTopa. B mporpammy pacuera
BXOJIUT: BbIOOD KOHCTPYKL[UM MarHUTHOW CHUCTeMbl M KOHCTPYKIMM TJIaBHOW W30JISLUM; pacyeT 0OMOTOK
BBICOKOTO M HM3KOIO HarpsDKeHUH; omnpeZiesieHHe TapamMeTpoB KOPOTKOIO 3aMbIKaHUs; pacueT MarHWTHOMW
CUCTeMBI, Orpe/ie/ieHre MoTepb U TOKa XO0JIOCTOTO X0/ia; omnpezerneHrde Ko3(@ULeHTa M0ye3HOro [1elCTBUS;
BBIMIO/IHEHME TeIJIOBOTO pacyeTa M pacyeTa OXJ/a[UTeNbHOM CHUCTeMbl; OIpejie/leHde MacC aKTUBHBIX
MaTepuasoB U TpaHC(opmMarTopa B L{e/I0OM.

KoHTpOJ/IbHBIE BOMPOCHI /17t TIOATOTOBKHU K 3all[UTe KypCOBOW pabOTHI
1. Knaccugukarys TpaHCc(OpMaTopoB 10 OCHOBHBIM MPU3HAKaM.
2. HaszoBuTe OCHOBHBIE MapKM 3/IeKTPOTEXHUUECKUX CTajel, KOTOpble HCIO/b3YIOT [JIi WU3rOTOBJIEHUS
MarHuTOIIPOBO/IOB CHU/IOBBIX TPaHC(OPMaTOPOB.
3. Kakue marepuasbl MPUMEHSIIOT B KauecTBe 0OMOTOYHOTO MPOBO/IA /IJIsi CUJIOBLIX TPaHC(OPMAaTOpPOB?
4. TlosicHaTe reoMeTpyUYecKre pa3Mepbl OOMOTOUHBIX TIPOBOJIOB KPYIJIOTO U TIPSIMOYTOJIBHOTO CEeueHHusi C
y4eTOM U30JISALUH.
5. M3 kakux MarepuasioB BBIMOJHSIOTCS MEXKCI0eBas H30/sLUsi OOMOTOK, H30/SLMOHHbIE LMIMH/PBI,
TIpecCyroLye KobLia U MPOKJIa[KH, APyrue U30/IUpYroLe KOHCTPYKLU?
6. Kakue pa3sHOBHZHOCTH MarHUTHBIX CUCTEM BCTPeyaroTCs B TpaHC(opMaTopax U KakOBO UX YCTPOMCTBO?
[TopsifoK yK/Ia[KV JIMCTOB CTa/IM LIMXTOBaHHBIX MarHUTONPOBO/IOB TPex(a3HbIX TpaHC(HOPMAaTOPOB.
7. ®opMa IUIaCTUH U MOPAJOK IIMXTOBKM MAarHATONPOBOJA U3 XOJIOLHOKATaHOM cTaiu. IloscHuTe npuHLmMN
CTBIKOBOI'O COeJJUHEHUSI CTep)KHel U sIpM Tpex(a3Horo TpaHc(opmaropa.
8. Kakue Mepel IpUHUMAIOTCA /11 YMEHbIIeHUss MarHUTHBIX [TI0Tepb B MarHATONPOBOe?
9. Kakue BHpl 0OMOTOK NMPUMEHSIIOT AJis1 TpaHC(HOPMATopoB? B KakuX C/lyuyasiX BBITIOJHSIOT BUHTOBBIE W
HerpepbiBHbIe 0OMOTKW? VX ocHOBHble OTMuMsa? YUTO Takoe TpPaHCIIO3MLMSI TPOBOJIOB B BUHTOBBIX H
HerpepbIBHBIX KaTyllleYHbIX 0OMOTKax?
10. Ha Kakue 3HaueHHs1 HaMpsDKeHUs1 M TOKa (/IMHeliHble Wi (pa3Hble) IPOM3BO/UTCS pacueT TpaHc(opmaTopa?
B KakoM COOTHOLIEHWM HaxXOJATCS HOMMHAa/IbHble W (pa3Hble [apameTpbl (HampsyKeHUsl M TOKW) TpHU
COeZIMHeHUW 0OMOTOK TI0 CXeMaM «3Be3/[a» U «TPeYrObHHUK» ?
11. Ha3oBuTe 0CHOBHbIe pa3Mephl TpaHCchopmaTopa. Kak oHU oripesiesisitoTcsi?
12. Kak BnusieT KO3(ppULIMEHT 3 Ha reoMeTprUYecKre pasmepsl TpaHC(hopMaTopa M, COOTBETCTBEHHO, Ha MacCy
MarHMTOIPOBO/A U MacCy 0OMOTOK?
13. TTosicHUTe MeTO/IMKY pacyeTa JjuameTpa CTep>kHs TpaHc(hopmaTopa.
14. Tlouemy o6moTku BH 11 HH He 0/KHBI 3HAUMTETBHO OT/IMUYATHCS TI0 BBICOTE?
15. Tlo KakoMy KpHUTepHIO BbIOMPArOTCsS TOJILMHA U BUJ, MEKC/I0€BOW M30/SALUU B LIMIMHAPHUECKUX
MHOTOC/IOMHbIX 00MOTKax? KakK KOHCTPYKTHMBHO BBITIOJHSIIOTCS paJyasibHble OXJIaKAAIOIIMe KaHalbl B
BHHTOBBIX Y HETIPEPBIBHBIX KaTyIIeYHbIX 0OMOTKAxX?
16. Kakue motepu B TpaHC(OpMaTOpe Ha3bIBAIOTCS TIOTEPSIMUA KOPOTKOTO 3aMbIKaHHs? UeM 00yC/IOB/IE€HBI 3TH
niorepu? [TosicHuTe U3MUECKU CMBICT [00aBOYHBIX ITOTEPh KOPOTKOTO 3aMbIKaHUs. B uem cocTouT MeToauKa
UX pacuera?
17. Kak BivsieT MI0THOCTh TOKa B 0OMOTKax Ha MOTepy KOPOTKOTO 3aMblKaHus? Kak B/IUSIOT reoMeTpryecKue
pa3mepbl 00MOTOK Ha BeJTMYMHY HarpsiykeHUsi KOPOTKOTO 3aMbIKaHHUsI?



18. Kak mnpoBOAWUTCA ONBIT KOPOTKOTO 3aMbIKaHUSI B COOTBETCTBUM C TACTIOPTHBIMU JIaHHBIMH
TpaHcgopmaropa?

19. Kakuie MepblI MO3BOJISIOT YBETWYNUTh MEXaHUUECKYH0 POYHOCTH 0OMOTOK TpaHcdopmaTopa?

20. TTosicHUTe YyCTPOMCTBO CHMMETPUYHOW MarHUTHOM CUCTEMbI TPEXCTEP)KHEBOI'O0 MarHUTOMNPOBO/A.

21. B ueM COCTOMT MeTOJMKa pacyeTa IOTePb XOJIOCTOIO XOJa U aKTUBHOW COCTaBJISIOLEN TOKa XO0JIOCTOTO
xoga? [losicHuTe MeTOAWKY pacyeTa HamMarHWYMBAIOLled MOILHOCTU W PeaKTHMBHOM COCTAaBJISIIOLLEN TOKa
XO0JIOCTOTO XO0Za.

22. Kak BivsieT BeIMUMHA MarHUTHOW MHAYKLMW Ha MOTEPH XOJIOCTOro xo4a? 3aBUCAT JIM MOTEPU XOJI0CTOrO
X0Jia OT MapKH CTa/Ii U TOJILUHBI JINCTOB CTa/In?

23. Kak mpoucxout oxsaxjeHue oOMOTOK W MarHUTOMNPOBOJA TpaHcdopmaropa? Ha3oBUTe OCHOBHBIE
CUCTeMbl OXJIXKJEHUSI U Oxapakrepusyure ux. [losicHUTe MeTOAMKY pacueTa OX/1aJUTeJbHOM CUCTeMbl
Mac/IIHbIX TPaHC(OPMaTOPOB.

24. Kak otpasurcsi Ha pabore TpaHchopmaropa HH3Kasi (BbICOKasi) MJIOTHOCTL TOKa? Kakue mMepbl He06X01umMo
TIPUMEHUTSH /11 ee HopMau3aLun?

25. KakoBa MeTozivika HaMOTKU TipoBozia oo6motk BH n HH nipu pacrionoxeHnn ux Ha ofHOM crepykHe? C
KaKOM 11e/IbI0 TIPUMEHSIIOT TaKoe pacrioyioxkeHue?

26. OcHOBHbIe TapamMeTpbl TpaHC(HOPMATOpPHOro Macsa. Kak MpoM3BOAUTCS OUMCTKAa TPaHC(OPMaTOPHOrO
Mmacja?

27. Tlouemy B Mac/isHbIX TpaHCOpMaTopax AOCTaTOYHOW M30JsALHeld OOMOTOUHBIX TIPOBOJIOB SIBIISIETCS
OyMarkHasi U30/IsILIs?

28. Ha3oBwute TUIbl 6aKOB CHM/IOBBIX MAC/ISIHBIX TPaHC(HOPMaTOPOB.

29. Kakue cxeMbl pery/iMpoBaHUs HaMpsDKeHUs! IPUMEHSIIOT B CUJIOBBIX TpaHC(opMaTopax?

30. Kakue OCHOBHBIe THWIIBI IepeK/rouaresied [Ajas perynupoBaHus HanpspkeHus ¢ [IBB npumenstorcs B
CUJIOBBIX TpaHC(opMaTopax?

31. YCTpoWCTBO M HasHaueHHe paciuvpuresisi. Ha3oBuTe OCHOBHbIE THIIbI HaBECHBIX PaJIlaTOPOB M TOSICHUTE
HX YCTPOMCTBO.

3. MeTtoguueckue MaTepuaJibl, Orpezesisitolye NpoLesypy U KpUTepUH OLleHUBaHUs CQOPMUPOBAHHOCTH
KOMIIeTeHLUI NTpY NIPOBe/IleHUH NTPOMEXXYTOYHOM aTTecTaliu

3ayeT C OL|EHKOM IO AWCLMIUIMHE MPOBOAUTCS B YCTHOM (opme. BuneTs! Jjis npueMa 3aueTa J10/DKHbI
OBITb yTBep)KIEHBbI (UM TiepeyTBep>KJeHbl) 3aBeAyromuM Kadeapoi. KomnyecTBo OWIETOB /O/DKHO OBbITH
orpefiesieHO C y4eTOM KOJIM4eCTBa CTYZJEHTOB B TpYIIax, IZie NMPOBOAWUTCS 3a4yeT C OLEHKOW, IUIIOC IAATh
OuneToB momosiHUTENbHO. K 3aueTy C OIIEHKOW JOMyCKaroTCs O00ydYaroliuecs, BBITIOJHUBIINE CJieyHOLe
TpebOBaHUs: CJaHHas KypcoBasi paboTa Ha TII0JIOKUTENBHYIO OLIEHKY, BBIIIOJHEHHblE W OTUMTAHHbBIE
naboparopHble paboThl, HaJMUWe MUCHMEHHOTO OTYeTa IO MPAKTUYeCKUM M JlabopaTopHBIM 3aHATHSM. Ha
TMOATOTOBKY K OTBeTYy Io 6useTy o0OyyvaroirieMycst 1aeTcst 45 MUHYT.

buner as1g npreMa 3aueta COCTOUT U3 TPeX BOIIPOCOB:

1. TecTtoBbIe BOIIPOCHI.

2. PellleHue 3aauu.

3. BeinosiHeHre NpakTUYeCKoro 3aJjaHus.

[To uToram BBITIOJTHEHUS 3aJJaHUH OWsieTa MPOBOJUTCS cobecej0BaHUe.

[Ipu mpoBefeHue TeCTUpPOBaHMs OOyuarOL[UMCSl BbIJAeTCsl 3a/laHHe, COCTOsiiee M3 JIeCSTH BOIMPOCOB,
OTPaXKaIOIIUX OCHOBHOW TEOpeTHUeCKUi Marepuas C TpeOyeMbIM KOJMUECTBOM BapHUAHTOB OTBETOB. TeCThI
MOCTPOEHbI TAKMM 00pa3oM, UTO NP MX BBINOJTHEHUH He0OX0AMMO HailTh TpebyeMoe oripeziesienue, Gopmyiny,
TOUKY Ha MeXaHWYeCKOW XapaKTepUCTUKe WM caMy rpauuecKyro 3aBUCMMOCTb. IIpy 5TOM 3aaHust MOTYT
BKJTFOUaTh B Ce0s1 BOMPOCHI, B KOTOPHIX HEOOXOMMO HalTH KaK MPaBU/IbHBIN TaK U OMMOOUHBII OTBET.

K 3ammre KypcoBoid paboThl ZOMYCKarOTCs 00yuarolyiecsi, BBIOJHUBINKME B TMOJTHOM 00BeMe pacuer
TpaHcdopMaTopa, C BBINNOJHEHHBIM IO pe3y/bTaTaM pacueTa rpauueckuMm MaTepuasoM. Ilepes 3aiyrToi
TOSICHUTE/IbHAs 3arucKa JIo/DKHA ObITh C/laHa TIperoiaBaTesito [ijisi TPOBepPKH, IO pe3yJsibTaTaM KOTOpOM
ZleslaeTcsi OTMeTKa Ha TUTY/IbHOM JIMCTe O ZIOMyCKe K 3aluTe KypcoBoil pabotel. B ciyyae Hammums ommbok
TperioZiaBaTesib fiejlaéT OTMETKY Ha TUTY/IbHOM JIMCTe C KPaTKUM yKa3aHWeM 3aMeuaHui U peKoMeHJalui 1o
WX yCTpaHeHHI0. 3aljuTa KypcoBOW paboThl MPOXOAWUT B yCTHOW ¢opme B BHe cobecejoBaHUS B JTMYHOU
Oeceme c oOyuatommmcs. [Ipu 3ammre KypcoBod pabOTBl PEKOMEHAYeTCS HCII0/Ib30BaTh BOIPOCHI,
TpYBe/ieHHble B MeTOJMUeCKMX YKasaHWsX Wi paboueil mporpamme. OOyuvarouiicsi Mpu OTBeTe Ha



MOCTaB/IeHHbIe BOMPOCHI /IO/DKEH YeTKO (OpMy/nvMpoBaTh CBOM OTBET C TMOAPOOHBIM TMOSCHEHHWEM U
WCI10/1b30BaHKeM Ipa(KOB, 3CKM30B WIM MaTeMaTUUeCKHUX 3aBUCUMOCTEH.

[ns nydilero OCBOeHWsI MaTepuasa, IOJYyYeHHOIO Ha JIeKLJUOHHBIX M IPAKTUUeCKUX 3aHATHUSX,
00yyJaroIMMcs TIpe/jjiaraeTcsi MPOU3BOJNTL TIOAPOOHBIM aHa/MM3 M pa30d0p KOHKPETHBIX MPOW3BO/ICTBEHHBIX
CUTyaL[i, TZie MOTYT OBbITb MCII0/Ib30BaHbl 3/eKTPUUYECKHe MallliHbl CO CXxeMaMu yripaBieHus. Ilocse uero
BbIpabOTaTh TEXHUUECKH TPAMOTHOE pellieHHe.

KPUTEPU ®OPMMPOBAHNSA OIIEHOK I1O 3AIIIUTE KYPCOBOW PABOTEI

Ouenky «OrmmuHo» (5 6amnoB) — mosy4aroT 0OydJaromjuecsi, CaMOCTOSITENBHO —BBIMOJHUBINNE U
odopmuBLIME KYPCOBYIO PabOTy B COOTBETCTBUM C TIPEbsIB/ISIEMbIMUA TPeOOBaHUSIMH, B KOTOPOW OTPakKeHBI
BCe HeOOXOJUMbIe pe3y/bTaThl MPOBeJeHHbIX pacyeToB Oe3 apruMeTHuecKuX OIMO0K, ciesiaHbl 00001atoIme
BBIBO/IbI, @ TAK)Ke TPAMOTHO OTBETHBIIIME Ha BCe BCTPEUHbIE BOTIPOCHI MPEIo/jaBaTeis.

Ouenky «Xopomo» (4 6amia) — MOAyYarOT OOyuaroluecs, CaMOCTOSITeJIbHO BBITIOJIHUBIINE U
odopmuBLIME KYpPCOBYIO PabOTY B COOTBETCTBUHU C TIPEABSIBISEMBbIMU TPeOOBAaHUSIMH, B KOTOPOM OTPa’KeHbI
BCce HeoOXOoJMMble pe3y/bTaThl MPOBEJEeHHBIX pacyeToB, CAe/aHbl 00o0Oujaronfe BhIBOABL [Ipu sTOM mpH
OTBeTax Ha BOMPOCHI TperojiaBaTtesisi 00yJaroIUiAcs JOMyCcTUn He 6ojiee ofHOW TPyOOH OIMIMOKKA WK [IBYX
HerpyObIX OmmboK.

OLeHKy «Y ZIoB/IeTBOpUTENIBHO» (3 6aria) — rosyJaroT 00yyJarolfiecsi, CaMOCTOSITeIbHO BHITTOJTHUBIINE U
ohopMHBILIE KyPCOBYIO paboTy B COOTBETCTBHU C TPebsBISEMBIMUA TPeOOBaHUSIMU, B KOTOPOM OTPakKeHbI
BCce HeoOXOoJWMble pe3y/bTaThl MPOBEJEHHBIX PACcyeToB, CAe/aHbl 0000ujaroN[e BbIBOABL [Ipu 3TOM mpH
OTBeTax Ha BOIMPOCHI TpernojaBaTenss O0OYYarOIUIACs [AOMyCTHI [Be-TPH rpyOble OIIMOKKA WM ueThbipe
HerpyObIX OIIMOOK.

Ouenky «HeynosnetBopurenbHo» (0 6anmoB) — CTaBUTCS 3a KypCOBYIO paboTy, eCiv YKMC/I0 OMIMOOK U
He/[0UeTOB MPEBLICUIO HOPMY [IJIsl OLIEHKH «YZOBJI€TBOPUTE/ILHO», JTMOO paboTa BhIMOIHEHA 00YUarOIUMCs He
CaMOCTOSITE/TBHO.

Buzpl ommbok:

- TpyOble: HeyMeHHe ciesiaTb 00001IatoIe BBIBO/[bI, OTCYTCTBHE 3HAHWN METOZMK PacyeToB.

- HerpyOble: HETOYHOCTH B BLIBOZIAaX, OIIMOKY B MIOCTPOEHHH CXeM M rpadMKOB, HapyllieHre TpeboBaHUM
o(opm/IeHusI.

KPUTEPVM ®OPMNPOBAHNS OLIEHOK IO BBITTIOJTHEHWIO TECTOBBIX 3AJAHUM

OueHky «OtmmuHo» (5 6annoB) — MOMy4yalOT CTYZEHThbl C TPaBUILHBIM KOJIMUECTBOM OTBETOB Ha
TectoBble BOrpockl — 100 — 90% ot obiriero o6véMa 3a/laHHBIX TECTOBBIX BOTIPOCOB.

OueHKy «Xopotio» (4 6asna) — MosyyaroT CTYAEHThI C MPaBU/IbHBIM KOJIMYeCTBOM OTBETOB Ha TECTOBbIE
Borpockl — 89 — 70% ot ob1ero o6xéma 3a/1aHHBIX TECTOBBIX BOTIPOCOB.

OueHKyY «Y/10B/IeTBOPUTENBHO» (3 0asia) — MOMyYaroT CTY/IeHThI C TIPaBU/IbHBIM KOJIMUECTBOM OTBETOB
Ha TecToBble BOMPOCh] — 69 — 40% oT ob11iero o6véma 3a/laHHBIX TECTOBBIX BOTIPOCOB.

Ouenky «HeypoBnerBoputensHo» (0 6anioB) — MOAy4arOT CTY[€HTbI C TPaBU/IbHBIM KOJMUECTBOM
OTBETOB Ha TeCTOBbIE BOMPOCHI — MeHee 39% oT 00111ero 06bEMa 3aZJaHHBIX TECTOBBIX BOMIPOCOB.

KPUTEPUN ®OPMHMNPOBAHNVA OLEHOK I10 BBITIOJIHEHWIO PEINEHWA 3ATAYN

OLIeHKY «3auTeHO» — TI0Jy4YaloT OOyuarol[uecs, CaMOCTOSITE/JIbHO BBITIOJIHUBILIHME W O(OPMHUBIIKE
pelLIeHHYI0 33/lauy B COOTBETCTBUH C TNPeJbsBIsIeMbIMU TPeOOBaHUSMY, @ TAK)Ke 'PaMOTHO OTBETHUBILIKE Ha BCe
BCTpEUHbIe BOTMPOCHI TIpero/iaBaresiss. B Tpe/iCTaBIeHHOM pelleHHH OTPaKeHbl OBbITh OTpa)KeHbI BCe
HeoOXo/IMbIe pe3y/bTaThl MPOBEAEHHBIX pacuyeToB 0Oe3 apudmeTHueCcKHUX OIMMOOK, CAeaHbl 000OIaroIme
BBIBO/IBI.

OLIeHKY «He3auTeHO» — TI0/Ty4JaroT o0yJaroljuecs, ec/iv 3a/jaua He pellieHa, UK pellieHa HelpaBU/IbHO, a
oOyuaroluiicss He CymeJl OTBETHTh Ha BOIMPOCHI TPero/iaBaresisi M0 PEeIIeHH0 3a/laud, WK Tpe/CTaBlIeHHOe
pellleHHe He COOTBETCTBYeT TPeOOBaHHUSAM (COJEpP)KUT OIIMOKH, B TOM YMC/Ie 10 OQOPMIIEHHIO, OTCYTCTBYIOT
BBIBO/IbI).

KPUTEPUI ®OPMUNPOBAHNSA OIIEHOK ITO BBITIOJTHEHUIO ITPAKTUUYECKUX 3A JAHUI
O1leHKy «3auTeHO» — TIONy4alT oOydaroiecs, oOiajaromiye 3HAaHUSIMU O PpeXuMax paboThl
3/IEKTPUUECKMX MAIlIMH U CIIOCOOHBbIE UIeHTU(MHULIMPOBATh 3TH PEXXKUMbI, UMEIOI[He HaBbIKU B MCIIO/H30BaHUU
KOHTPOJIbHO-M3MEPUTEeIbHOM  anmapaTtypel M CHOCOOHBIe TPUMEHWTh WX [I W3MepeHHs] TapaMeTpoB
3/IEKTPUUECKHMX MaIlWH, TPaBU/ILHO BBITIOJTHUBIINE BCe HeOOXOAUMbIe U3MEPEHUS U I0TIO/THUTE/IbHBIE PaCUeThI



TIPU TIPOBeJIeHUH HATYPHBIX MCC/IeZOBaHUM, Ce/aBiive 0000Iarolie BEIBOAbI HA OCHOBAaHUM MPOBeJEHHBIX
3aMepoB.

OLleHKy «He3auTeHO» - TIOJy4YaroT oOydaroiquecs, He oOjafjarolie 3HAHUSIMH O pEXUMaxX pabOThI
3/IEKTPUUECKMX MaIllMH, He CIOCOOHBIe WX WeHTU(PHLIMPOBATh, He CIOCOOHBIE C TIOMOIIBIO KOHTPOJIBHO-
W3MepUTe/IbHOM arrapaTypbl OMpPe/IeUTh MapaMeTphl 3/IeKTPUUeCKUX MallliH, TPOBECTH UX aHalIu3 U C/ie/laTh
0000111ar01I1ie BBIBO/IBI.

KPUTEPUU ®OPMUPOBAHNS OLIEHOK I10 3AUYETY C OLIEHKOI

Ouenka «OtmmuHo» (5 0amoB) — CTYZIeHT [EeMOHCTPUPYeT 3HaHWEe BCeX pasfielioB HM3ydaeMoi
JVCLIUIJIMHBL: COZiep>kaHre 0a30BbIX TIOHATHUN U QyHAMeHTaIbHBIX MPOo0/IeM; YMeHUe U3/araTh MpOrpaMMHBIiA
Marepyas C [JeMOHCTpalield KOHKpeTHbIX rmpuMepoB. CBoOoOiHOe BiajieHMe MaTepraaoM JOJDKHO
XapaKTepU30BaThCS JIOTUYECKOW SICHOCTBIO U UeTKMM BUZIEHWEM IyTel MpUMeHeHHs TIO/yueHHBbIX 3HaHWW B
MPaKTHUeCKOH /IesITelTbHOCTH, YMEHHEeM CBsI3aTh MaTepHas C JPYTUMU OTPaC/IsIMH 3HaHMS.

Onenka «Xopomo» (4 0amia) — CTyAeHT [JeMOHCTPUPYET 3HaHWs BCEX pa3/ie/ioB H3yuaemoi
JUCLMIIMHBL:  CoZiep>KaHre 0a30BBIX TOHATHHA W (yHAaMeHTanbHbIX TpobseM; mprobpen HeoOXoguMBbIe
YMEHHWsSI W HaBBIKH, OCBOWJI BOIPOCHI TMPAKTUYECKOTO TPHUMEHEHHs TOJyYeHHbIX 3HaHWW, He JOMyCTU
¢akTueckux OWMOOK TpH OTBeTe, [OCTAaTOYHO TIOC/Iel0BATeNIbHO M JIOTUYHO H3/1araeT TeOpeTHYecKuid
Marepuas, AOMyCKasl JIMIIb He3HAUWTe/lbHble HapYIIEeHUs TOC/Ie0BATeIbHOCTH W3/I0KEHUS U HEeKOTOpbIe
HeTOuHOCTU. Takum 00pa3om, faHHast OLjeHKa BBICTAB/ISIETCS 3a MTPAaBU/IbHBIN, HO HEJJOCTATOYHO TTOJ/THBII OTBET.

OueHka «YzoBieTBOpUTeNbHO» (3 0asia) — CTYJEeHT JeMOHCTPUDYeT 3HaHWe OCHOBHBIX pa3ziesioB
MporpaMMbl M3y4yaeMoro Kypca: ero 0a30BbIX MOHATHMM M (yHAaMeHTanbHbIX MMpobieM. OfHaKO 3HaHUe
OCHOBHBIX TMPO0JieM Kypca He TMOJKPEeIUIsIOTCS KOHKPETHBIMHM MPAKTUYeCKUMH TPUMepPaMH, He TIOJTHOCThO
pacKpbITa CYIIJHOCTH BOIIPOCOB, OTBET HEJOCTAaTOYHO JIOTHUEH W He BCerja I0C/e/oBaTesieH, AOMyIeHbl
OLIMOKY Y HETOYHOCTH.

Ouenka «HeynosnerBopurensHo» (0 0annoB) — BBICTaBAsSeTCSI B TOM (C/lyuyae, KOrja CTYZeEHT
JeMOHCTpUpYeT (pparMeHTapHbIe 3HAHUS OCHOBHBIX pa3Zie/ioB MPOTPAMMbl M3y4aeMoro Kypca: ero 0a30BbIX
MOHATUA U QyHAaMeHTa/lbHBIX 1pobseM. Y 9K3aMeHyeMoro cn1abo BbIpakeHa CIIOCOOHOCTH K
CaMOCTOSITE/ILHOMY —aHA/JIMTUUECKOMY MBILIUIEHUIO, WMEIOTCS 3aTpPyAHEHUs B HW3/IOKEHWM Marepuara,
OTCYTCTBYIOT HEOOXOZMMbIe YMEHHS ¥ HaBBIKH, JIOMYIIeHbl TPyOble OmMOKY 1 He3HaHNe TePMUHOIOTHH, OTKa3
OTBeYaTh Ha /IOMOJIHUTE/IbHBIE BOTIPOCHI, 3HAHWE KOTOPBIX HEOOXOAMMO [isi TIOMyUYeHUsl TOJI0XKUTeTbHOM
OL{eHKH.



