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AHHOTaUs

JucuumnuHa «DJeKTPUUECKUe CTaHLUU M TMOACTAHIMU» BXOAUT B 00pa30BaTEIbHYIO
porpaMMy BBICHIETO 00pa30BaHUsl — MporpamMMmy OakajaBpuaTa 10 HalpaBJICHUIO MOATOTOBKU
13.03.02 «DnekTpolsHepreTika M IEKTPOTEXHHUKAy HampaBlieHHOCTH «lludpoBas sHEpreTHKay.
Juctummaa peanu3yercs kadempoid «No32y.

JlucuuniuHa HalejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIIETEHIIUH!

[1K-3 «Cnoco0eH npuHUMAaTh y4acTre B IPOCKTHPOBAHUU OOBEKTOB MPOPEeCcCHOHATHHOM
NESTEIIbHOCTH B COOTBETCTBHM C TEXHHMYECKUM 3aJaHMEM U HOPMATHBHO-TEXHUYECKOM
JIOKYMEHTALUE»

[IK-5 «CrnocoGeH NpoOBOJAWTH aHAIW3 M KOHTPOJIb IMAPaMETPOB M YCIOBUM pPabOTHI
OT/IENIbHBIX KOMIIOHEHTOB 3JIEKTPOIHEPTETUUECKON CUCTEMBI

CopepxaHue IUCUUIUIMHBI OXBAaThIBA€T KPYTI BOIPOCOB, CBSA3AHHBIX C HU3YYEHHUEM
HA3HAYCHUS, OCHOBHBIX ITAPAMETPOB, KOHCTPYKIIMH M MPUHIIUIIOB PAOOTHI DJIEKTPOTEXHUIECKOTO
000py/lOBaHUs, CXE€M OJJIEKTPUYECKUX COCJAMHEHUN DIIEKTPOCTAHUMH U  TOJCTAHIIMIA,
pacIpeeUTENIbHBIX YCTPOUCTB, CUCTEM COOCTBEHHBIX HYX/I JJIEKTPOCTAHILIUH.

[IpenogaBanyrie AMCUMIUIUHBI TpPEIyCMaTpUBAeT CleAylomue (QOpMbl OpraHHU3aliH
yueOHOro Tmporiecca: JICKIUHU, JIabopaTopHbIe pPabOTHI, KypcoBas paboTa, CaMOCTOSTEIIbHAsS
paboTa cTy/eHTa, KOHCYJIbTall|H.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIMHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIUTIUIMHE «PYCCKUNY.



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
dopmupoBaHue y 00ydaronmxcsi npohecCHOHATbHBIX 3HAHUH U YMEHHUN C Y4€TOM NMPUMEHEHUS
COBPEMEHHBIX IHM(POBBIX TEXHOJOTMH B OOJACTH DHEPreTHUKH, a TaKKe 3HAKOMCTBO
00y4aromuXxcsi ¢ OCHOBHBIM 3JIEKTPOOOOPYIOBAHUEM AJIEKTPHUECKUX CTAHIUN W TOACTAHIIHMA.
Jucnuninaa GopMUpyeT y 0Oydaromuxcsi TOTOBHOCTh K HMCIOJIB30BAaHHIO 3HAHWK B 00JacTH
YCTPOMCTBA 3JEKTPOOOOPYAOBAHUS M DJICKTPUUYECKUX CXEM COCAMHEHHH SJICKTPOCTAHIMNA U
HOJICTAaHIINH, U3y4CHUS ocoOeHHOCTEN IPOEKTUPOBAHUS " IKCILTyaTaIlH
AIIEKTPOOOOPYJIOBAaHUSI TOJCTAHIMI, YMEHH M HABBIKOB B BHIOOpE YCIOBHI MX PabOTHI B
COCTaBe 3JIEKTPOIHEPTETUIECKOM CHCTEMBI.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIICHHUH, 00pa30BaTENBLHOI MPOrpaMMBbl BBICILIET0 00Opa3oBaHUs (Janee —

OI1 BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB O0YUEHHS IO JUCLUILINHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus ITUCHMIUIMHBI OOyYaroIIUics NOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU WJTH WX 9acTsAMH. KoMIeTeHIMu 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) | Koj u HaumeHoBaHue Kon n HanMeHOBaHUE UHAMKATOPA
KOMIIETEHIINH KOMIETEHIIUU JIOCTUKEHHS] KOMIIETEHIIUU
ITK-3./1.1 BbmosnHseT cOop M aHaIn3 JaHHBIX
JUIS IPOEKTHUPOBAHUS OOBEKTOB
[1K-3 Cnocoben PO EeCCUOHAIBHON e TETHHOCTH
IPUHUMATh yyacTue B I1K-3./1.2 pa3pabaTbIBaeT S3CKU3HbIE U
IIPOEKTUPOBAHUU pabouue yepTexu rpa@uuecKoil 4acTh
00BEKTOB paboueil 1 IPOEKTHOM TOKYMEHTaLuU
TpodeccuoHabHbLe poQeCCHOHAIBHON [1K-3./1.3 ucrnonb3yeT cpeacTna
A JeSITeIbHOCTH B ABTOMATH3HPOBAHHOTO NPOCKTHPOBAHMSA JULA
COOTBETCTBUU C odopmiieHus pabouel JOKyMEHTaIu!
TEXHUYECKUM 3aJlaHheM | 0OBEKTOB NMPO(hecCHOHAIBHON eI TeIbHOCTH
W HOPMATHUBHO- ITK-3./1.5 BBITIOJIHSIET pacyeThl It
TEXHUUYECKOHN POEKTHPOBAHUS OOBEKTOB
JIOKyMEHTaluen podeccuoHaNbHON e TeNIbHOCTH
ITK-3./1.6 onpenenser napaMeTpsl JJIEMEHTOB
00BEKTOB NPOeCCHOHATBHON JIeITETbHOCTH
ITK-5 Criocoben
IIPOBOAMTD aHAJIN3 U
KOHTpoub napametpoB U | [IK-5./1.1 ananu3upyer 3aBUCHMOCTH MEXAY
[TpodeccuonanpHbie | ycioBuil paboThI IapaMeTpaMH U XapaKTepUCTUKaAMHU
KOMIIETEHIINH OTJIENbHBIX KOMITOHEHTOB JIEKTPOIHEPTreTUYECKON
KOMIIOHEHTOB CUCTEMBI
AIIEKTPO3HEPTETUYECKON
CUCTEMBI

2. Mecro nuctuIuIMHbEL B cTpykType OI1
JuctumimHa MOXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS

[IPY U3YYCHHUU CIICAYIOIIMX JTUACIMILIHH:
— OOmast SHEpreTHKa,
— DIEKTpUYECKHE MAIlUHbI,
— DIJEKTPUYECKUE CUCTEMBI U CETH.




3HaHI/ISI, IMOJIYYCHHBIC IIpU H3YUCHUH MaTCpHuajia JaHHOM JUCHUMIUIMHBI, HMEIOT Kak
CaMOCTOATCIIbHOC 3HAYCHHUE, TaK U UCITOJB3YIOTCA ITPU U3YUCHUH APYTIUX AUCHHUILINH:

— DHEpProycTaHOBKH Ha OCHOBE BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHUH,
— Cuctembl nu(dpOBO THCTIETYCPH3AIINN;
- HpOI/I3BO[[CTBeHHa$I npeaauIiioMHas nnpakTuka.

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbIe 00 00mEM 00beMe JUCHUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB Y4eOHOU
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHbI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Ne7
1 2 3
Oowan mpyooemKocmsp oucCyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npakmuueckoil n0020moeKu 34 34
AyoumopHule 3anamus, BCETo vac. 51 51
B TOM YHCJIC:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (gac) 17 17
9K3aMeH, (4Jac) 36 36
CamocmoamenvHnas paboma, Bcero (4ac) 21 21
Buo npomesicymounoit ammecmayuu: 3ayer,
mudd. 3auger, sx3amen (3auer, udd. 3auq, OK3. OK3.
DK3.%*%*)

EX3

[IpuMeuaHue: kaHAWAATCKHI SK3aMEH

4. ConepxaHue JUCIUTITUHBI
4.1. PacnpeneneHue TPyJIO0EMKOCTH JUCIUILTHHBI MO pa3esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUIIIUHBL, UX TPYAOEMKOCTh

Jlexmuu | 113 (C3)| JIP KII CPC

PaSILGJ'IBI, TEMBI JUCIUITINHBI (qac) (qac) (qac) (qac) (qac)

Cemectp 7

Pazgen 1. DnekTpuyueckue CTAaHUMU U TOJICTAHLIUU:
olpeJiesIeHNs], Ha3HAYeHNE U OCHOBHBIEC NTOKA3aTelH.
Tewma 1.1. OcHOBHBIEC IOHATHUS U OTpeeNeHus. THUIIbI
3JIEKTPOCTAHIINH, OJICTAHIIUN U UX XapaKTEPUCTUKH.
Tema 1.2. Pe;kuMbI SHEPrOCUCTEMBI H y4acTHe
DIIEKTPOCTAHIIMI B BBIPAOOTKE 3JIEKTPUIECKOMN 2 2 2
SHEPTHUH.

Tema 1.3. TpeGoBanusi, mpeaAbABIIEMBIE K
3IIEKTPUIECKOMY 000PYIOBAHUIO U TOKOIIPOBOAAM, K
Ka4yeCTBY JIEKTPOIHEPTHH U HAJIEKHOCTH
AJIEKTPOCHAOKEHUSI.




Paznen 2. [IpoBoIHUKH, N30ISATOPHI U Kabemnu.

Tema 2.1. HenzosupoBaHHbIC KECTKUE U THOKHE
npoBoauuku. Kabenu. HarpeBanne npoBoIHUKOB U
anmaparoB IPH KOPOTKOM 3aMbIKaHHU.

Tema 2.2. 30a4TOPEI: OMOPHBIE, IPOXOIHBIE U
HIOJIBECHBIE.

Tema 2.3. Ycnosus Beidopa mapox BJISII, KJIDII
THUIIOB H30JISITOPOB.

Tema 2.4. Bunsr onop JIDII.

Pazmen 3. KoMMyTamnoHHBIE  3IEKTPUYECKHE
anmnapaThl.

Tema 3.1. Dnexkrpudeckas Iyra B BBIKIIOUATENSIX U
METOAbl €€ TYLICHHA. BBIKIIOUaTeNM MepeMEHHOrO
Toka cbiie 1000 kB: TpeboBanus, npeabsBasieMbIE K
BBIKJIIOYATENsIM. MacisiHble, BO3IyLIHbIEC, BAKYyMHBIC
W DJera3oBble  BBIKIIOYATENH.  BrIkirouaTenu
MIOCTOSTHHOT'O TOKA.

Tema 3.2. Pa3penunHuTeny, BHIKIIOYATEIN HArPY3KH,
IUIaBKHE peIOXPaHUTEIH. KommyTarnmonHsle
ammapatel  go 1000 kB. DnektpoMarsutHbie
KOHTaKTOPHI U ITyCKaTEIH.

Tema 3.3. KopoTko3amblKaTenu: Ha3HAYCHUE U
MPUHIUI ICUCTBHUSL.

Tewma 3.4. Lludporas penetinas 3ammra. [[puHIMITB
MIOCTPOEHUS U aJITOPUTMHU3AINH.

Pazgen 4. ONEeKTpOAUHAMHUYECKAas  CTOHMKOCTH
TOKOIIPOBOJOB M AIIEKTPHUUECKUX aIlapaToB.

Tema 4.1. OOmme BOMpPOCHI TEOPUH HArpeBaHHA.
TemnoBoil pacyeT HEU30JIUPOBAHHBIX MPOBOJHUKOB U
anmapaToB B MPOJOJDKUTEIBHOM M TIOBTOPHO—
KpaTKOBPEMEHHOM peKuMaXx.

Tema 4.2. HarpeBanue CTadbHBIX KOHCTPYKIHIA,
PacrOI0KEHHBIX B CHIIBHBIX MATHUTHBIX MOJIAX.

Tema 4.3. TOKOIIPOBOJIBI C KECTKUMH IPOBOIHUKAMHU:
pacdyeT  OJHOIPOJETHBIX  TOKOIMPOBOAOB  NIpHU
CTaTMYECKOM W JUHAMHYECKOW Harpys3kax; aHaau3
YaCTOTHBIX XAapPaKTEPHUCTUK; BIIHMAHUE HEYCIIENIHOIO
AIIB; ynpomeHHBIH METO pacuerTa.

Tema 4.4. ToxkompoBOJBI C THOKUMH MPOBOJTHUKAMHU.
OneKkTpoAHaMHUYecKass CTOWKOCTh 3JIEKTPUYECKOTrO
000pyTOBaHUSI.

Pazmen 5. CurnoBele  TpaHCPOPMATOPHI |
aBTOTPaHC(POPMATOPBI, PEAKTOPHI.

Tema 5.1. OcHOBHBIE TTapaMeTpPBl U KOHCTPYKTHBHBIE
ocobeHHoctH.  BcmomoratenbHoe — obopynoBaHHE

TpaHcHOPMATOPOB.
Tema 5.2. PerynupoBanue HaIpsHKEHUS
TpaHchOpMaTOPOB. Harpyzounas CITOCOOHOCTh
TparcpopmMaTopoB.
Tema 5.3. Bri6op MOIIIHOCTHU CUJIOBBIX

TpaHcHOPMATOPOB JIJIS TTOACTAHITHI.
Tema 5.4. TermmoBoi peXUM U CUCTEMBI OXJIAXKICHHS
TparcopMaTopoB. 3ammuTa TPaHCHOPMATOPOB.




Pazgen 6. ['maBHBIE CXEMBI  DIEKTPUUYECKUX
COEJIMHEHUM 3JIEKTPOCTAHIINI ¥ TIOICTaHITUH.
Tema 6.1. D1eMeHTHI TVIaBHBIX cXeM. BHUIBI TIaBHBIX

CXEM. Ocobennoctu CTPYKTYPHBIX u
HNPUHIMITHAIBHBIX cXeM KOHZICHCALMOHHBIX
anekTpoctaniuit  (KOC),  TemmoanekTpocTaHITHit
(T2C), ATOMHBIX 3IEKTPOCTaHIUI (ADC), 2 7 2 3
TUAPONIEKTPOCTAHIUI Ira0) u

ruApoakKymynupyronmx anextpoctanuuit  (I'ADC),
Berpoaniekrpocranimii (BOC) n noacrannuii (I1C).
Tema 6.2. CTpyKTypHBIE CXEMBI Ta30TYpPOMHHBIX
(I'TY) n maporazossix (I1I'Y) ycTanoBoOK.

Tema 6.3. Meroasl  TNPOBEACHHS  TEXHUKO-
SKOHOMUYECKOT'O CPABHEHUS BAPUAHTOB CXEM.

Pazmen 7. CoOcTBeHHbIE HYXKIBI AJIEKTPOCTAHIMN H

MMOACTaHIIMH.

Tema 7.1. Hcrounuku MUTaHUS CHUCTEMBI

COOCTBEHHBIX HYX]I.

Tema 7.2. OnepaTuBHBIA TOK Ha 3JICKTPUYECKUX 2 2 2

CTaHLUSIX U MOJCTAHLUIX.
Tema 7.3. PeakTopbl: yCTpOICTBO, XapaKTEpUCTUKH U
001aCTh UCIOIB30BAHUSL.

Tema 7.4. Meroanka pacuera KOHTypa 3a3€MIICHUS
3JIEKTPOCTAHIIMH.

Paznen 8. Ludposas TpaHcopMaus
SHEPreTUYECKOI OTpaciu.
Tewma 8.1. Lludposas pacupenenuTensHas SHEPreTHKA

u SHEPIrEeTHUYECKUM [IEPEXON. HopmartusHeie
JOKYMEHTHI. 2 2 2
Tema 8.2. WNHtepHeTr sHepruu. ApXUTEKTYpa,

CEpPBUCHI, TEXHUYECKAs peai3amusl.
Tema 8.3. LudpoBoil yder W NPOTHO3UPOBAHHE
IPOU3BOJICTBA, IEpeIaul U MOTPEOICHUS SHEPTHH.

BeimnosHeHHE KypcoBOii paboThI 17
Hroro B cemectpe: 17 17 17 21
Hroro 17 0 17 17 21

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
Oo0y4yarolMMHUCST  OMNpENeNeHHBIX  TPYIOBBIX  (QYHKUMH,  CBSI3aHHBIX ¢  Oya;ymiel
npoeCCHOHATBHON 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.
Tabnuna 4 — ConeprkaHue pa3JesioB U TeM JEKIIMOHHOTO [TUKIa

HOMep paszaeiia HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

1 DNEeKTPUYECKUE CTAHIIMU U MTOJICTAHIIUY: OTIPEACIICHNUS, HA3HAYCHUE U
OCHOBHEBIC ITOKA3aTEeIH.

OCHOBHBIC TIOHATHS U ONpeeNicHus. THITBI JIIEKTPOCTAHIIUH, TTOJCTAHITNHA 1
UX XapaKTCPUCTHKH.

PexxuMBl  3HEProcHCTEMBI ¥ Yy4acTHE JJEKTPOCTAaHIMH B  BEIpabOTKe
ANEeKTpUYEeCKOi SHeprud. TpeOoBaHMWS, MPEOBSBIAEMBIE K INEKTPHIECKOMY
000pYIOBaHUIO U TOKOMPOBOIAM, K KAUE€CTBY JJEKTPOIHEPIHU U HAJACIKHOCTH
IEKTPOCHAOKEHUSI.

2 [TpoBoAHMKH, H30JIATOPEI U KaOernu.
HewnzonupoBaHHbIe skecTkHe U rnOkue npoBogHuku. Kabenn. HarpeBanue
MPOBOJIHMKOB M aNNapaToB PH KOPOTKOM 3aMbIKaHHH.
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W30maTOpHI: OMOPHBIE, TPOXOAHBIC U TTOIBECHBIE.

KomMmyTannoHHbIE 251eKTpUYECKHE alapaThl.

DnexTpuyecKkas 1yra B BEIKIIOUATENAX. METOBI €€ TylleHus. Brixmouarenu
nepemeHHOro Toka cBeire 1000 kB: TpeboBanus, mpeabsBiseMble K
BBIKJIIOUATEsIM. MacisiHble, BO3AYIIHbIE, BAKYYMHBIE U 3JIETa30BbIE
BBIKJIFOUATENH. BBIKITIO9aTeTN MOCTOSHHOTO TOKa. PazbeanHuTENH,
BBIKJIFOUATENIN HAarPy3KH, IJIaBKUE MpeaoxpanuTenu. KoMMyTannoHHbIE
anmapartsl 1o 1000 kB. DiekTpoMarHUTHEIE KOHTAKTOPHI U ITYCKATEIIH.

OJIeKTpoINHAMHUYECKask CTOMKOCTh TOKOIIPOBOJIOB M AJIEKTPUIECKUX
annapaTos.

OO1mue Bonpocs! Teopun HarpeBaHus. TeIIOBOH pacueT HEM30JIMPOBAHHbIX
IIPOBOHHMKOB U aNIapaToB B MPOAOJIKUTEIBHOM U TTOBTOPHO—
KpPaTKOBPEMEHHOM PEXHMax.

HarpeBaHue cTanbHBIX KOHCTPYKIIH, pPaCIOJI0KEHHBIX B CHJIBHBIX
MarHuTHbIX Nomsix. HarpeBanue NpoBOJHUKOB U allapaToB IPU KOPOTKOM
3aMbIKaHHU.

ToKOIPOBOBI C )KECTKUMU IIPOBOJAHUKAMH: PacueT OJHONPOIETHBIX
TOKOTIPOBOJIOB TIPH CTATHYECKOI M TMHAMHYIECKOH Harpy3Kax; aHaJIH3
YaCTOTHBIX XapaKTEPUCTUK; BiIUsiHUE HeycnemHoro AIIB; ynporeHHbli
METOJ]] pacyera.

TokompoBOIbI ¢ THOKUMH MTPOBOTHUKAMH. DIEKTPOJUHAMHUUECKAs CTOUKOCTh

3JIEKTPUICCKOr0 000PYIOBAHHSI.

CunoBble TpaHC(HOPMATOPHI U ABTOTPAHC(HOPMATOPHI, PEAKTOPHI.

OCHOBHBIE TApaMETPHl U KOHCTPYKTHBHBIE 0COOEHHOCTH. BenomorarensHoe
obopynoBanue Tpanc(hopMaTOpoB. TeIUIOBOI PeXUM U CHCTEMBI OXJTAXKACHHA
TpaHcdopmaropos. 3amura TpaHcHOpMaTopoB.

PerynupoBanue Hanpspkenust tpancdopmaropoB. HarpysouHast cmiocoOHOCTB
TpaHcopmaropoB. BriOOp MONIHOCTH CHIIOBBIX TpaHC(HOPMATOPOB MJIs
MOACTAaHIMM. PeakToprl:  yCTpOHCTBO, XapakTepHUCTUKH U  00JIacTh
UCTIOJIb30BaHMUS.

['maBHBIE CXEMBI JIEKTPUUECKUX COCTUHEHUM.

DJeMEeHTHI TJIaBHBIX cXeM. Buibl riaBHbIX cxeM. OCOOCHHOCTH CTPYKTYPHBIX
Y IPUHLUIMANBHBIX CXEM KOHJICHCAILIMOHHBIX 3JIEKTPOCTAHLUH,
TEIUI03JIEKTPOCTAHLINNA, aTOMHBIX 3JIEKTPOCTAHLUH, TUAPOIIEKTPOCTAHLUN U
TUAPOAKKYMYJIUPYIOLIUX IEKTPOCTAHLINN, BETPOIIEKTPOCTAHIUHN 1
MOJCTAHIHI.

CTpyKTypHBIE CXeMBI ra30TypOMHHBIX W APOTa30BhIX YCTAHOBOK. TEXHUKO-
SKOHOMHUYECKOE CPAaBHEHHUE BAPUAHTOB CXEM.

CoOcTBeHHBIE HYKIBI 3JICKTPOCTAHIMH U MOJCTAHITHH.

VIcTOYHMKY MUTaHUSI CUCTEMBI COOCTBEHHBIX HYXJ. CXeMBI TUTaHHU
COOCTBEHHBIX TEIUIOBBIX IEKTPOCTAHIINH.

OnepaTUBHBIN TOK Ha 3JIEKTPUUECKUAX CTAHLUAX U MOACTAHIHAX.

TpeboBanus K pacTpeeTUTeNIbHBIM YCTPOUCTBAM: 0OIIHE TPUHIIHIIBI
BBITIOTHEHMS. [IpaBuia ycTpoiicTBa 1 OCHOBHBIE Pa3Mepbl KOHCTPYKIHHA
pacrnpenenuTeNbHBIX YCTPOUCTB. KoMIIeKTHBIE pacTipeieTuTeNnbHbIe
yCTpOHCTBa. PeakTopsl: yCTpONUCTBO, XapaKTEPUCTHKH U 00JIaCTh
UCTIONIb30BaHMsA. MeToIuKa pacdeTa KOHTYpa 3a3eMIICHUS 3JIeKTPOCTaHIIUH.

Liudposas TpaHCHOpPMALHS SIHEPTETHYECKON OTPACITH.

Liudposas pacnpenenuTenbHas SJHEPreTHKA U SJHEPreTHUSCKUI Iepexol.
HopmaTuBHBIE TOKYMEHTEI.

WurtepHeT 3HEprun. ApXUTEKTypa, CEPBHUCHI, TEXHUUECKAs peau3anusl.
L{udposoii yueT n nmporHo3upoBaHuE MIPOU3BOJICTBA, IEPEAAUH U
MOTPEOIICHUS SHEPTHH.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHH U UX TPYIOEMKOCTb IPUBEJICHBI B TAOIUIIE 5.




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4EeCKuX | TpynoeMKOCTh, |IIPAaKTHUYECKOM |pasnena
/1 3aHSATUN 3aHATUN (uac) MMOATOTOBKH, | THUCITHIT
(dac) JIUHBI
VY4eOHBIM MJITaHOM HE IPEAYCMOTPEHO
|
Bcero
4.4, JlabopaTopHBbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Ta6ymmia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpyZOEMKOCT®, | PAKTHUECKOH | pasaeiia
/11 (gac) MMOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 7
1 | IIpoBepka Ha  TEpPMHUYECKYIO  CTOMKOCTH 4 4 3
3JIEKTPOOOOPYIOBAHHUSI DICKTPOCTAHIIHI
2 | Usmepenue mapamMeTpoB YCTAHOBHBIIETOCS 4 4 4
peXHMa B CETH C OTHOCTOPOHHUM U
ABYCTOPOHHUM MMUTAHUCM
3 | Ilorepu 3nexkTpuuecKoi 3HEPTUU B 2 2 4
PACIpPECIUTENbHBIX CETIX
4 | PerynmmpoBaHne HampsDKEHHS ITyTEM HOIIEPEIHON 3 3 5
KOMIICHCalluu pCaKTHBHOﬁ MOIIHOCTH C
MTOMOIIbIO KOHJICHCATOPHOM OaTapeu
5 | Pazpabotka npuHIMNMANBHOMN mU(ppoBOH 4 4 5
MOJICIH YIIPABICHUS YCTPOHCTBOM
ABTOMATHYECKOTO BBOJIA PE3E€PBHOTO MUTAHHS
cpene Simulation In Technic.
Bcero 17 17

4.5. KypcoBoe npoeKTUpoBaHKE/ BHIIOTHEHUE KYPCOBOM PabOThI

4.6. CamocrosTenbHas paboTa 00yJaroIxcs
Bunsl camoctosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe /.
Tabmauna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 7,
Bux camocrositensHOM paboThI
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro MaTepuasia
7 7
qucuuriaHbl (TO)
KypcoBoe npoextuposanue (KII, KP) 10 10
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pedepata (P)
[ToaroToBka K TeKymeMmy KOHTPOJIIO 2 2

Llenp KypcoBoi paOOThI: pacyeT 3JEKTPUUECKON YacTh TpaHC(HOPMATOPHON MOJCTAHLUU U
BbIOOpP TOKOBEAYIINUX YacTeH.

YacoB npakTHUECKON MOATOTOBKU: 17.
[TpumepHBIe TEMBI 3aJJaHUN Ha KypCOBYIO paOoTy mpuBeaeHsl B paznene 10 PIT/I.




ycneBaemoctu (TKY)

Jomamnee 3aganue (/13)

KonTtposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K MpoMeXyTOYHOU
arrectaruu (I1A)

2

2

Bceero: 21

21

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS

JUISL CAMOCTOSITENIbHON PabOoThl 00y4aroIuUXCs MO JUCUUTUIHHE (MOJTYJIIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaTc€pHralibl I CaMOCTOSATEIbHON pa6OTBI o6yqalonmxc;1 YKa3aHbl B

mm.a. 6-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
IlepedyeHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/1aHUM NpHUBeeH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Komtgectso OK3EMILLIPOB B

Hlugp/ bubnmorpaduueckas ccpiika Oubmoreke
URL agpec
(KpOoMe 2JIEKTPOHHBIX IK3EMILISPOB)
[TpoekTHpoBaHHUE IEKTPUUCCKUX CTAHIMA U
nojcTaHmii: yue6.-meroa. nocodbue / Cocr.: 50
O. 4. Conénas, B. Il. Ky3pmenko, C. B.
Conénsiit. — CII16.: 'YAII, 2023. — 73 c.
ISBN 978- | DnekTposHEepreTH4eckhue CHUCTEMBbl U CETH: 50
5-8088- yue6. mocobue / Coct.: B.®. Hlunuiakos,
1211-6 O.4. Conénaa, C.B. Conénsii. — CIIO.:
['VAIL 2017. - 127 c.
ISBN 978- | OcHOBBI ~ 3JEKTPOCHAOXKEHUS  OOBEKTOB 50
5-8088- orpaci: y4eb6. mocobue / Coct.: B.O.
1213-0 [Iummakos, O.4. Conénas, C.B. Conénbrii. —
CII6.: 'YAIL, 2017. — 85 c.
ISBN 978- | IlepexoaHble MpoLecChl B 3ANEKTPHUUECKUX 50
5-8088- cucremax. / Coct.: O.4. Conénas, A.B.
1512-4 Poicun, C.B. Conéneiit. — CIIb: I'VAII, 2020.
-52c.
Pycuna, A.I'. PexxuMbl 2IEKTPUUECKUX 50
CTAHIIMH U AJIEKTPOIHEPTETUICCKUX CUCTEM
[DnexTponHbIi pecypc]: yueonuk / Al
Pycuna, T.A. ®ununnosa. — HoBocubupck:
HI'TY, 2014. - 400 c.
I'epman-T'ankun C.I'. u 1p. MonensHOe 50

MPOCKTUPOBAHHE DJICKTPOMEXaHNICCKUX
MexanOHHBIX MOJIyneﬁ IBHUXKCHUS B cpezle
Simulation In Technic / M: JIMK, 464 c.
2021 r.
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7. IlepedeHb 3MEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHHUKAIMOHHOHN cetn « HTepHeT»

Ilepeuenn AJIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JTUCLMILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHET»
URL aapec

https://simintech.ru/

HaunmenoBanue

Cpena AMHAMUYECKOTO MOJACIIUPOBAHUS TEXHUUYECKUX
cucrteM «SimInTech». — OO0 «3B Cepsucy, 2020. —
104 c.

https://ru.smath.com/%D0%BE%D0%B1 | Maremarudeckas nporpamMmma ¢ rpaduueckum
%D0%B7%D0%BE%D1%80/SMathStud PEIaKTOPOM U MOJTHOM MOANEPKKON eTUHULl U3MEPEHUS
10/%D1%80%D0%B5%D0%B7%D1%8 Smath Studio.

E%D0%BC%D0%B5

8. Ilepeuenr MHGOPMAITMOHHBIX TEXHOJIOTHIA

8.1. [lepeyenp mpoOrpaMMHOTO OOECHEUeHUs, HCIOIB3YEeMOT0 TPH OCYIIECTBICHUN
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.

[lepeuensp nCONIB3yeMOro IPOrpaMMHOTO o0ectieueHus npeacTasieH B Tabuuie 10.

Ta6ymma 10 — [Tepedyenp mporpaMMHOT0 oOecriedeHuUs

No /it HanmvenoBanwue
1 Smath Studio https://reestr.digital.gov.ru/reestr/536108/

2 Simulation In Technic https://reestr.digital.gov.ru/reestr/303729/?sphrase_id=1526969

8.2. Ilepeuenp  WHGOPMALMOHHO-CIIPABOYHBIX ~ CHCTEM, UCIIONB3YEMBIX
OCYIIECTBIICHIH 00pa30BaTEIBHOTO MPOLIECcCa MO JUCIUTUINHE

[lepeuensr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabnuie 11.

npu

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIPABOYHBIX CUCTEM
Ne i/t

1

HanmMmenoBanue

CnpaBquHe MaTepHraJibl © HOPMATHBHBIC JOKYMCHTHI 110 3JICKTPUYCCKUM CUCTECMAM.
http: www.gost-r.com/

2 I'OCT, CHUIL, ITY D, CIT u P https://www.asutpp.ru/dokumentatsiya
3 Onextponnas oudiauoreka ['YAIT https://lib.guap.ru/jirbis2/index.php

9. MarepuanbHO-TeXHUYECKas 6a3a
CocraB MarepualbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM st

OCYILIECTBIICHUS
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUIUIMHE, IPeCTaBleH B Tabnuiel 2.

Tabmuma 12 — CocTaB MaTepHaIbHO-TEXHIUYECKON 0a3hl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepUaTbHO-TEXHHUUECKOH 0a3bl (Tipu HEOOXOMMOCTH )
1 | MyneTumenuitHast JeKIMOHHAS ayTUTOPUS 21-18 BM

Crenmanu3upoBaHHas JJa00paTOPHS AIEKTPOIHEPTETUKU MockoBckuit 1498,

ayn. 418
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http://www.ruscable.ru/

3 | KommbroTepHbIi Ki1acce 31-04 BM

10. Onenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOUYHOH aTTECTAllUU
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTaIlluN

Buj npomexxyTouHOM aTTecTaluu IlepeueHb OLICHOUYHBIX CPE/ICTB
DKk3aMeH Crrcok BOMPOCOB K 9K3aMEHY;
TecTsl.
BrimonHenue kypcoBoit paboThl DKcrepTHas OlleHKa Ha OCHOBE TpeOOBaHUIl K
COJICPKAHUIO KYpCOBOM paboThI o
JUCITUILINHE.

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIMI OOYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTOopas puBecHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS
100-0annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCTIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabnuna 14 —Kpurepun olleHKH ypOBHSI COPMHUPOBAHHOCTH KOMITCTCHIIUH

Or11eHKa KOMITETEHIUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayutpHad mIKama PAKTEp (bopmp

— oOyyaronuiics TJIIyOOKO W BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIICOBATEIHLHO U TPAMOTHO €T0 M3J1aracT;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJOKCHHS C TIPAKTUICCKOM
JESITSIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClelUaIN3uPOBAHHBIX TOHSITUH.

«OTJIIMYHO»
<(Ga4YTCHO»

— o0yyarouiicss TBEPI0 YCBOMIJI MPOTPaMMHBIN MaTepuan, TpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKOH AESITeNThHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIaJICET CUCTEMOM CTelUaIn3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B NPAKTUYECKOM IPUMEHEHWUW 3HAHWUU
HaIlpaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;

— YaCTHYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX MOHSITHII.

«y/IOBJIETBOPUTEITHHOY
«BAYTEHO»

— oOyyaromuiicss He YCBOWJI 3HAYUTENbHOM 4YacTh MpPOrpaMMHOrO
MarepHaa;

— JIOMYCKAeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  NpHU
paccMOTpEeHHUH MPoOJIeM B KOHKPETHOM HallPaBIIEHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM NPUMEHEHUH 3HAHMIA;

HCYIOBJICTBOPUTCIILHO»
<«HC 3a4YTCHO»
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Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;
— He (OopMyYIUpPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bormnpocs! 11t 3x3amMena npejicraBieHsl B Tadnuie 15.

Tab6muma 15 — Borpocs! y1st 5k3aMeHa

Hepequb BOIIPOCOB IJIs1 DK3aMCHaA

Kon
WHIUKaTOpa

A

© © N Ok w

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22,
23.
24,

25.
26.
27.
28.

[lepeuncnure TpaAULIMOHHBIE IEPBUYHBIE HCTOYHUKHU SHEPTUU.

Ilepeuncnure BUIBI OPraHUYECKOIO TOIUIMBA, TPAAULMOHHO HUCIOIB3YEMOIO Ha
3IEKTPOCTAHIUX.

YT0 Takoe HEOPraHM4ECKOE TOIIUBO?

HazoBuTe 0CHOBHBIE BH/JIbI TEHEPATOPOB.

Kaxue ucTOUHUKHN M BUJIBI SHEPTHH IPUHATO OTHOCUTH K HETPAJULIMOHHBIM?
Kak paznudarorcs TEIIOBBIE 3JIEKTPOCTAHINMN 10 BUAY TOIUIUBA?

UeMm oTIn4ar0TCA ra30BbIil U MApOBOM IUKIIBI?

Uro sBisieTcss pabovuM TEJIOM YCTaHOBOK ITaPOBOTO ITHKJIIA?

KakoBbl HOMHHalBHBIE HANpsXKEHWST TEHEPATOPOB  JNEKTPOCTAHIUN ¢
arperatamu 60ib1oi MomuocTtu (K23C)?

. Kakast TypOuna siBnsieTcst 6ojiee KOMITAKTHOM - TapoBast WM ra3oBasi?
11.

[lepeuncnure OCHOBHBIE CYIIECTBYIOIIME HMCTOYHHKH OHEPTUH, KOTOPHIC
BO3MOXHO H TIOJIC3HO MPUMEHSITH Ha SIEKTPHYCCKUX CTAHIIUAX U MMOJICTAHIUIX.
Ha3zoBuTe OCHOBHBIE BHJIBI CHCTEM BO30YKJCHHUS TEHEPATOPOB.

I'e mpuMeHSI0TCS KancynbHbIe THAPOArPETaThl?

Ha yem ocHOBaHa paboTa JAeTaHIepPHO-TEHEPATOPHOH YCTAHOBKHU?

Uto ncnonb3yeTcs B Ka4ecTBe OXJIaJAUTENIeH reHepaTopoB?

Ha3zoBuTe HOpMallbHBIE M AHOPMAJIBHBIE PEXKUMBI Pa0OTHI TeHepaTopa.

KakoBo ocHOBHOE HazHaueHHe TpaHchopmaropa?

Uro Takoe cxema U TpyIia coeAnHeHn Tpanchopmaropa?

Ha3zoBuTe cucTeMBI OXJTaXICHHS TPAHCPOPMATOPOB.

I'ne Teppuropuansao coopyxkatorcs KOC?

[TosicHuTE OHATHUS «ITPOCTOU OJIOK» U «YKPYITHEHHBIH OJI0K».

Hazosure ocobennoctu I'DC.
Kaxkue u3 21eKTpocTaHIInid OTHOCATCS K ITUKOBBIM?
I'ne Teppuropuansao coopysxkatorcs ADC?

Hasosute ocobennoctu ADC.

K kakoii kareropuu 1o HaJIeKHOCTH JICKTPOCHA0KESHUS OTHOCST
COOCTBEHHBIE HYK]IbI CTAHIIHH?

HazoBuTe cocTaB MexaHH3MOB COOCTBEHHBIX HYXK/| TEIIJIOBOH 3JIEKTPOCTAHIINY.

TK-3.]1.1

29.
30.
31.
32.
33.

34,

HazoBuTe 0CHOBHBIE 371€MEHTHI TAPOCHIIOBON YCTAHOBKH.

N3 kakux oCHOBHBIX y3710B cocTouT ['TY?

OxapakTepusyiTe cXxeMbl IOIy4eHus dekTposHeprun Ha TOC.

[IpuBenute cTpykrypHyto cxemy TOLI.

[lepeuncnure  OCHOBHBIE  TpeOOBaHWs,  MNpEeObSBISEMble K  CXeMaM
JIMEKTPUIECKIX

COEIMHEHHUH AJIEKTPOCTaHIUH.

MK-3.71.2
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35.

36.
37.

Kaxkue cxembl IpUMEHSIOTCS HA MOBBIIEHHOM HanpsbkeHuu TOL?

Kakwne cxembl TpUMEHSIOTCS Ha TTOBBINIEHHOM HampspkeHuun KOC?
[IpuBenuTe cxeMy MUTaHUsS COOCTBEHHBIX HYX/[ TIOJCTAHIUH.

38.
39.
40.
41.
42,

43.
44,
45.

[IpuBeaute GpopMyny MOLIHOCTH THAPOATPETATA.

OT 4gero 3aBUCHUT YacTOTa BpalleHns Typboreneparopa’?

Kak onpenensercsa koadduuent rpanchopmannn?

UTo Takoe TUTIOBAss MOIITHOCTH aBTOTpaHchopmaropa?

Kak onpenensercs KOJIMYeCTBO PE3EPBHBIX TPAaHC(HOPMATOPOB COOCTBEHHBIX
HYX7?

YcnoBus BEIOOpA dIEKTpHUICeCKUX ammapaTos Beie 1000 B.

Oco0eHHOCTH pacyeTa MOJHUE3AIHUTHI.

Ha3nauenune 3alIMTHOTO 3a3eMJICHHSI HA SJEKTPOCTAHIMSIX M TOACTAHIMSX,
YCIIOBHSI BBIOOpA.

TK-3.J1.5

46.
47.
48.
49.
50.
51.
52.

53.
54.
55.

56.
57.

58.
59.

Ha3zoBute ocHOBHBIE MapaMeTphl T€HEPATOPA.

Ha3zoBure cucteMbl oxnaxneHus TypOoreneparopa.

Kaxue Bunpr TypOuH HCTONB3yIOTCS Ha Manbix [ DC?

B kakux pesxumax MoryT padotath ruapoarperatsl [19C?

UeM oTIHMYAIOTCS IPYT OT Ipyra MOIIHBIE TUAPO— U TypOOTEeHEpaTOPhI?

Uem otHOKOHTYpHBIE ADC OTINYAIOTCA OT IBYXKOHTYPHBIX ?

Pabora TOII no kakomy rpaduky — TEIJIOBOMY HJIH 3JICKTPUICCKOMY SBISCTCS
0osee 5KOHOMUYHON?

Kaxoss! o0mactu nmpumenenus J|9C pa3HBIX MOITHOCTEH?

Ha3zoBute ocHOBHBIE MapaMeTphl TpaHchopMaTopa.

Kaxk BBITIOJIHSECTCS peryaupoBaHue HaNpsDKEHUS c [TOMOILBIO
TpaHchopmMaTopoB?

Kaxue KOMITOHEHTHI 00pa3yr0T CUCTEMY YITPABIECHUS dIEKTPOCTAHIIAEH?

Haiite ompenenenne 1udpoBoil moactaHiwu. ONUIINTE MPUHIWI PaOOTHI H
OCHOBHBIC ITPOOJIEMBI, CBA3aHHBIC C JIAHHOM TEXHOJIOTHEH.

Ha3zoBute BUIBI CUTHATM3ALUH HA 3JIEKTPOCTAHLIUSX.

Ha3zoBute BHa OIOKUPOBOK Ha AJIEKTPOCTAHIIHSAX.

TK-3.]1.6

60.

61.
62.

63.

64.

65.

66.
67.
68.
69.
70.
71.
72.

73

OnumuTe NPUHLIMIIEI TOCTPOEHHUS SHEpreTuueckoil cuctemsl B Poccum u
MIPEIMOCEUIKY ee I(POBOH TpaHChHOpPMAITHH.

OnumuTe cocTaB CXeMbl KOHIIETITYaTbHOW MOJIENN HHTEpHETA SHEPTHH.

Kakue w3 snextpocTanmmii, pabOTarOmUX Ha HETPAAMIIMOHHBIX M MECTHBIX
WCTOYHHKAX dHEPruH, HarboJee MUPOKO MCIIOIB3YIOTCS B MEPOBOM NPaKTUKe?
Uro Takoe MHTEpHET Heprur? BapuaHThl peanu3anuy apXuTeKTypbl HHTEpHETA
SHEPTHH.

Uro Takoe SHEPreTHUECKUil Xad, IHEPreTHYeCKUd poyTep, peryisTop BbIAaYU
(moTpebeHnsT) MOIITHOCTH?

B uyem 3axirodaeTcss NMpeMMYyIIECTBO Iapora3oBOM 3JIEKTPOCTAHIIMU TIEpes
TPaZUIIMOHHON MapoTypOUHHOM1?

B kakux ciydasx paboTaeT aBTOMaTHKa ralieHus nojst reueparopa?

Kaxwne ycranoBku — [ITY wmm [ITI'Y — sBnsroTcs 6oee SKOIOTHIHBIME?

KakoBa HanOobII1ast MOIITHOCTH COBPEMEHHBIX 0710K0B ADC?

KakoBs! gonm anexkTposneprun, BeipadateiBaemoit Ha ADC B Poccun u B Mupe?
B kakux cirydasix paboraet GopcupoBKa BO30YxIeHHs reHepaTopa?

Kak onenuBaetcst norennuan Maibelx I OC B Poccun?

Kakne cnoco0bl mpeoOpa3oBaHUsi COJTHEYHOH JSHEPrHH B JIIEKTPUYECKYIO Bl
3HaeTe? [lepeuncnure U3BECTHBIC BaM BHIbI OMOTOILIHBA.

. B uemM ocHOBHOE IpenMyIecTBO BOIOpOAaA Nepe] APyrMMHU BUAAMH TOIUINBA?

TK-5.]1.1
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74.

75.

76.

77.

78.
79.

80.

81.

82.

83.
84.
85.

[lepeuncnanure KOHULENTYyadbHBIE MPOOIEMBI, KOTOPHIE pPEIIAaeT U C KOTOPHIMHU
CTAlIKNBACTCS DHEpPreTHdeckas OTpaciib TpPU Tepexojie Ha TEXHOJOTHH
MHTEpHETa SHEPTUuun?

HazoBuTe ycrmoBus BKIIOYEHHUS TeHeparopa B CETh CHOCOOOM TOYHOM
CUHXPOHH3AIINH.

HazoBure  ycrmoBus  BKIIOYEHHS  TreHeparopa B CE€Th  CIIOCOOOM
CaMOCHHXPOHHU3AIHH.

KakoBsl OTJIMYHUTENbHBIE 0CcOOEHHOCTH aBTOTpaHcopmMaTopa "
Tpanchopmaropa?

Kormga aBToTpanchopmarop BeiromHee TpanchopmaTopa?

Kakyto MoIHOCTb ToTKeH 00ecreunBaTh OJMH Pe3epBHBIN TpaHchopmaTop?
Kak ocyiecTBisieTcsi pe3epBUpOBaHHUE TUTAHKUS COOCTBEHHBIX HYMXT?

Kak ocymectBnsiercs: peryimpoBaHue HanpsbKeHUS M peaKTHBHOM MOIIHOCTH Ha
ANEKTPOCTAHIIHH.

Kak ocymecTBisieTcst perynupoBaHne 4acToThl B 00beanHeHHon DOC.

Kak ocymecTBisieTcss ONTUMAalbHOE pachpeelicHHe AaKTUBHOW MOIIHOCTH
32C?

OcoOEeHHOCTH MTPUMEHEHHUST TOKOOTPAHUYHBAIOIINX PEaKTOPOB.

O6nacTe NPUMEHEHHS 3aKPHITHIX PACTIPEACTUTENBHBIX YCTPOMCTB.

Ob6nacts mpumenenus KPY, KPY3, KTII.

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 1

Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

6.

Ne i/m [Tepeuens BompocoB (3a1a4) ais 3a4dera / qudd. 3adera

Kon
WHJUKAaTOpa

V4eOHBIM IJIAHOM HE MpeaAyCMOTPCHO

[lepeuenr TeM [l KypCOBOTO MPOESKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHhI
MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyers TeM Uit KypCcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS. KYPCOBOM pabOTHI

Ne i/t

KypCOBOi1 pabOThI

[TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

1 ITpoexkTrpoBaHue NEKTPUUECKON YaCTH TpaHCHOPMATOPHON MOJICTAHINH

BOHpOCLI AJid - IIPOBCIACHUSA HpOMe}KYTOqHOﬁ arrecrtaliluu B BHIAC

IpeJICTaBICHBI B Ta0wmie 18.
Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

TECTUPOBAHU A

IIpuMmepHBIii IepeueHb BOIPOCOB ISl TECTOB

Kon

HHJAUKATOpa

ok wndE

K ocHoBzbIM 0cobenHOCTSIM KOC oTHOCHT ...

K ocHoBHBIM ocobeHHOCTSIM TOLI OTHOCHT ...

VYcnosueM pacnionoxenust TOL sBnsiercs ...

Hanop I'DC co3naer ...

K ocHoBzbIM 0cobenHoCTsIM ['DC oTHOCHT ...

Kak HaspiBaeTcsi pacnpenenurtenbHoe — ycTpoiictBo  (PVY),
npeHa3HauYeHHOe IS npuema u pacnpezeneHus
AIIEKTPOIHEPTUU HA OJTHOM HampsikKeHUu 6e3 mpeoOpa3oBaHus?
I'TIIT 370 ...

K norpeburensiM coOCTBEHHBIX HYXJI Ha TpaHCc()OpPMaTOPHBIX
MOJICTAaHIIUSX OTHOCHT. ..

DneKkTpocTaHIMel, CHa0karoled NoTpeOuTeNneil TerioBod u

MK-3.J1.1
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SJIEKTPUYECKOM SHEPruei, pacrnojiaralomieiics B paloHEe HX
noTpeOIeHus], Ha3bIBACTCH. . .

10. COBOKYITHOCTBIO ~ DJIGKTPOYCTAaHOBOK  JUISI  Tepefadyd |
pacupeneneHus JJIEKTPUYECKON SHEPruM Ha OIpe/elICHHbIE
TEPPUTOPHUU SBIISCTCA. ..

11. Ilpenoxpanurens npeaHa3HaueH AJIs. . .

12. DnekTpuyecKue MUHbI 3TO. ..

13. MarHuTHBIH mycKaTesb NpeIHa3HauyeH JJIsl. ..

14. KommyTtarnmonHnslii anmapart a0 1000 B, nmpeaHa3zHaueHHBIN s
BKJIFOYEHUSI ¥ OTKJIFOUEHHS JIEKTPUUECKOW LM B HOPMAJIbHOM
peKUME ¥ aBTOMATHYECKOTO OTKJIIOYCHHS B aBapUHOM
peXKHUME. ..

15. 1o na3znauenuto onopsl BJI moxpasnenstorcs Ha. ..

16. KaGenu 1o THITY >KWJT BBITIOJIHSIOT. . .

17. T'uOxue TOKOMPOBOIbI U3TOTABIUBAIOT U3. ..

18. KPY s10...

19. Ha ocu aGcrucc rpaduka Harpy3Kd OTKIJIabIBAeTCA ...

IK-3.0.5
20. Ha ocu opamHaT rpaduka Harpy3K OTKJIQJBIBACTCS . ..
21.K cpeactBam peryidpoBaHMsS HAOpsOKEHUST B CHUCTeMax IK-3.J1.6
AJIIEKTPOCHAOKEHHUS OTHOCST. ..
22. K OCHOBHBIM ITOTPEOUTENSAM pEaKTUBHON MOIIHOCTH OTHOCHT. . .
23. BeibepuTe TOKaszareidh KadecTBa dJCKTPOIHEPTHUU COTIIACHO
I'OCT
24. DnexkTpuueckue  cetd  HampspbkeHnemM  Bemme 1000 B
BBINOJIHSAIOTCA. . .
25. DnekTpoycTaHOBKa, Yy  KOTOpOM  BCE  WJIM  OCHOBHOE
3JIEKTPOOOOPYIOBAHHUE PACIIOJIOKEHO Ha OTKPBITOM BO3JyXe
BO3JI€ MOACTAHLIUHU, HA3bIBAETCA. ..
26. D11eKTpOyCTaHOBKa, 3JIeKTpO00OpYyI0BaHUE KOTOPOH
PacIoJI0KEHO B 3/1aHUU MOJICTAHIINH, HA3bIBACTCH. . .
27.JnexkTpuueckuil  anmapar, pabGoTaromuii B OJoke C
KOPOTKO3aMbIKaTEJIEM, HAa3bIBAETCH. ..
28. DneKTpUUYeCKUil ammapat, MpeJHa3HAuYeHHBIH Ul OTKIIOUEHHS
00ecTOYeHHOM 1LIeNH, Ha3bIBAETCHl. . .
29. DneKTpUUEeCKHUil anmapart, npeiHa3HaYeHHbIN A1 OJJHOKPATHOTO
OTKITFOYCHHUST DJIEKTPUUYECKON IIETH TP KOPOTKOM 3aMBIKAaHUH
WY TIeperpy3Ke, Ha3bIBaeTCsl. ..
30. DnexTpUYecKHid anmapar, MpeJaHa3HAuYCHHBIA I BKIIOYCHUS H
OTKJIFOYEHHSI JJIEKTPUUECKOW Lemu TOJ Harpy3kol u B
aBapUTHOM PEXHMMe, Ha3bIBACTCH. . .
31. llIunbl pacnpeaenuTeabHbIX yeTpoicTB o (azam A, B u C
OKpAIlIMBAIOTCA B 1IBETA COOTBETCTBEHHO. . .
32.Ilpu MuUHMMaIbHOM Harpyske sHeprocucteMmsl TypOuHbl ['TADC IK-5./0.1

MIEPEBOJIST. ...
33. DnektpocTaHuus,  cHaOXkaromas  moTpeduresneil  TOJIBKO
3JIEKTPOIHEprueu u pacrosararomasics B paiioHe

OHEPreTUYECKUX 3a1acos, 3TO. ..

34. TIpu paBHOMEPHOM pacHpe/IeICHUH Harpy3Kd 1O TIOMIAIH eXa
MPUMEHSIOT ... CXEMBI DJIEKTPUUECKON CETH

35.1lpy  Hanuuum  TPYNI  HAarpy3oKk C  HEPaBHOMEPHBIM
pacrpeIeneHueM UX M0 IUIOAAM L€Xa MPUMEHSIOT ... CXEMBI
AJIEKTPUYECKON CETH
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36. K mocToMHCTBAaM MarucCTpaJIbHBIX CXEM DJIEKTPUUYECKON CeTH
OTHOCHT. ..

37.K HemocTaTkaM paJHalIbHBIX CXE€M DJIEKTPUYECKOM CeTH
OTHOCHT. ..

38. {ns BJI mpumenstoT ... mpoBoaa

39. st BJI npuMEHSIIOT ... THIIBI U30JIITOPOB

40. Kakue ycTpoiicTBa aBTOMAaTHMKM HCIOJB3YIOT Ha TeHepaTopax
ANEKTPOCTAHIIUI IniE: MOBBIIIEHUS YCTOMYMBOCTH
SHEPrOCUCTEMBI?

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENAIONIMEe  MPOLEAYyphl  OLICHUBAHUS
MH/IMKATOPOB, XapaKTEPU3YIOMIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIIMH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyOIIMX NOPAAOK M IPOLERYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUYHON aTTeCTaluy 00yJaroIInuXCs
I'VAIL

11. Meroaudeckue yKa3aHus Uil 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus I OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MmarepHaa.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE H3JIOKeHHMe ydeOHoro marepuana. Ha3HaueHue COBpEeMEHHOHM JIEKIIMU B
paMKax JTUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrOo IIO3HAHMS, HOBEWUIIMX
JOCTHKEHUI HaydyHOW MbIciu. B yueOHOM mporiecce JEKIUs BBIIOIHSAET METOA0JI0IHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHud, €€ MpoOJeMbl, JaeT LENbHOE NPEJCTABICHUE O TUCIUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYAIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aNMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJy4Yy€HHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBIJIEHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKH U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI Ha ONMkKaiine rofbl;

— Hay4yuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.
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JIeKUMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTPALMEN CIIAWIOB U
WCIIOIb30BAaHUEM Pa3[laTOYHOr0 Marepuana TIpUh TPOBEACHHH KOPOTKHUX JHCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHHS OTIEIbHBIX TEMATHK 110 JUCIUTIIIMHE.

CTpyKTypa IpedoCTaBICHHS JISKIIMOHHOTO MaTepHala IPOU3BOIUTCSA COrJACHO TeMaM
pa3ieNoB JIUCIHUILNIMHGI, IPEICTABICHHBIM B Ta0auIE 4.

Jlekuus coctouT U3 TPEX OCHOBHBIX YacTeW: BCTYNUTEJIbHOM, OCHOBHOM WU
3aKJIIOYNTEIIHBHOM.

BcerynuTenpHast yacTh onpeaessieT Ha3BaHWEe TEMBI, IJIaH U 11eJb Jekiuu. OHa npu3BaHa
3aMHTEPECOBATh W HACTPOUTH AyJUTOPUI0. B 3TOM yacTu JeKuMHM u3JIaraeTcsi akTyalbHOCTD,
OCHOBHAs HJes, CBS3b JAHHOW JICKUMHM C MPEAbIAYIIMMH 3aHSTUSIMHU, €€ OCHOBHBIC BOIPOCHI.
BBenenne 10KHO OBITH KPATKUM H 1IEJICHAIPABICHHBIM.

B OCHOBHOI 4YacTH JIEKUHMH PEATU3YETCs HAYYHO-TEXHUUYECKOE COJIEp’KaHUE TEMBI, BCE
OCHOBHBIC BOIPOCHI, IPOBOAMTCS BCS CHUCTEMa JIOKA3aTeNbCTB C HUCIOJIb30BaHWEM Hamboliee
11EJIECO00PA3HBIX METOINYECKUX MPUEMOB. KaXkbIii y4eOHBIN BOIIPOC 3aKaHYMBACTCS KPATKUMU
BBIBOJIaMHU, JIOTHUECKH TOJIBOJISIIMMU CTYIEHTOB K CIIEYIOIIEMY BOIPOCY JIEKIIUH.

3aKkTrounTeIbHAsS YacTh UMEET IIeJIbI0 000011aTh B KpaTKUX (HOPMYIHPOBKAX OCHOBHBIC
UJIEH JICKIIMH, JIOTUYECKH 3aBepinas €€ KaK IeJI0CTHOE TBOPECHHE.

OtaenpHbIe BUIBI JEKIUNA MOTYT UMETh CBOU OCOOEHHOCTH KaK IO COJEpPXKAHHIO, TaK U

10 CTPYKTYpE.

11.2. Meroauueckue ykazaHusi sl OOYYarOIIUXCS IO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor.

B xozme BeImomHEHHS J1a0OpPaTOPHBIX paboT OOydYaromMHCS [OJKEH YIrIIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTHYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

BeinonHenue 51abopaTtopHbBIX paboOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpeNesieMoil y4eOHBIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIuM pelIeHue CcIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUICHHE, PAa3BUTHE U JETAN3alldsg TEOPETUYECKUX 3HAHUMN, TOJYYEHHBIX Ha
JEKIUSX;

— ToJIyueHHe HOBOM MH(OpMAIMH 110 U3y4aeMON AUCLHUIUINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CaMOCTOSTEIbHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajanue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

1. IlpuctynaTh K paboTe MOXKHO TOJIBKO TOCIIE 03HAKOMJIEHHS ¢ pabOYNM MECTOM.

2. Ilepen cOopkoii cxem yOequThbCs B TOM, YTO J1abopaTopHOe 000pyI0BaHUE OTKIIIOUEHO
OT UCTOYHUKA TUTAHUSI.

3. Ilepen BkiIrOYEHHEM CXeMbl yOEAUTBCS B TOM, YTO BCS BKIIOYEHHAs B CXEMY
KOMMYTAIIMOHHAS anmaparypa (KHOIKHU U JIp.) HAXOAUTCS B HCXOJHOM TTOJIOKEHHUH.

4. Tlpu BKJIIOYEHUH M B MPOILIECCE PErYIMPOBAHUS CIEIUTH 32 MOKA3aHUSAMH OCHOBHBIX
U3MEpUTENbHBIX TPHOOopoB (LKdpoBoii ocuuiorpad, MyIbTUMETP U JIP.) CXEMBI.

5. B mporiecce paboThl HE OCTaBIIATH 6€3 MPUCMOTpa pabouee MecTo, KOTOPOE HaXOIUTCS
TI0]T HATIPSDKEHHEM.

6. He kacaTbcsi HEM30IMPOBAHHBIX YacTeil MPUOOPOB M armapaToB, KOTOPbIE HAXOAATCS
TI0]T HATIPSDKEHHEM.

7. K naGopaTOpHbIM 3aHATHUSM JIOIYCKAIOTCS TOJIBKO T€ CTYJEHTBI, KOTOPHIE YCBOMIIH
npaBuiia 6€30MacCHOCTH.
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8. JIaGopatopHble pabOTHI BHIMOIHAIOTCS OpUTa ol CTYJJCHTOB B COCTaBE HE MEHEE JBYX
YeJIOBEK.

9. Kaxnaplii CTyAeHT [OKeH NOJArOTOBUTHCS K JabopatopHoit pabote. Ilpu
HEI0CTaTOYHOM MOATOTOBKE CTYJIEHT HE JI0IYCKAeTCs K €€ BBIIIOJIHEHUIO.

10. CoOpanHas cxemMa M HalMCaHHas IporpaMma JOJDKHA ObITh IpOBEpEHa
npernojiaBaTeseM, KOTOPbIi 1ociie MPOBEPKH 1aeT pa3pellieHre Ha IPOBEAECHUE OIIBITOB.

11. Ilepen BKIIOYEHHEM CXEMBI CTYAEHT, IPOU3BOAIINNA JaHHYIO OIEpALUIO, JOJKEH
IpeaynpeauTh WIEHOB CBOel Opuraasl 00 3ToM ¢paszoit «HaunHaeM sKcriepuMeHT».

12. Tlocne BKIIOYEHHUS CXeMbl 0Oe€3 3aluCH MOKa3aHWi NPUOOPOB MPOBEPSETCS
BO3MOKHOCTb BBIIIOJIHEHHUS JIAOOpPaTOpHON pabOThl BO BCEM 3a/laHHOM JAMalla30HE U3MEHEHHUs
XapaKTEePUCTHUK U MoKa3aHuM. ToabKO MOCIie 3TOro MPUCTYIAIT K padoTe.

13. Pe3ynbrarel M3MEpEeHUN IO KaXJAOW XapaKTEPUCTUKE IOJKHBI OBITH IPOBEPEHBI
IpernojaBaTesieM.

14. Bce mepexiroueHHs B CXeMe M €€ OKOHYaTeldbHas pa30opka AenaeTcss TOJIBKO C
paspelieHusi IperojaaBaTenss. B coyyae  HEBEpHOCTH NOJYYEHHBIX JaHHBIX —paborta
nepeesbIBaeTCs.

15. Ilocne nepexirovyeHus cxema JoJIKHa ObITh IPOBEPEHA MPEI0IaBATEIEM.

16. B ciiyuae BO3HMKHOBEHHUS aBapuUHHOW cUTyaluM (IOSIBJIEHHE JbIMa, 3araxa rapu,
HECBOMCTBEHHBIX 3BYKOB, HUCKpPbl U Jip.) Ha paboueM MecTe HEO0OXOAMMO HEMEJIEHHO
OTKJIFOYUTh CXEMY OT HAINPsDKEHUS U COOOLIMTH 00 3TOM COOBITMM IpernojaBaTeito 0e3 Jto0bIX
M3MEHEHUH B cxeMme. BMecTte ¢ mpenogaBareneM HaJ0 HANTH PUUMHY aBApUH U YCTPAHHUTH €€.

17. CtyneHt noimkeH OepexHO oOpalaTrbes ¢ IPeoCTaBIsseMbIM eMy 000pYJOBaHUEM U
KOMIIBIOTEPHON TEXHUKOM, 3allpeliaeTcs AeaaTh HaAUCH MEJIOM, KapaHalloM WU YEpHUIAMU.
Henp3st 3arpoMmoskaate pabouee MecTo NpubopaMu U amnmapaTamMy, KOTOpPbIE HE HCIIOJIb3YIOTCS B
nabopaTtopHOi paboTe, OCTaBIATh HA HUX KHUTH, TETPAAU U Jp. IPEIMETHI.

18. K cruenyroomemy 3aHATHIO KaXIbld CTYJIEHT JOJDKEH COCTaBUTh OTYET 110
npeabIAyIIei 1abopaTopHOl paboTe B COOTBETCTBUHU C YCTaHOBICHHON (OPMOIi.

Crpykrypa u hopma oTyeTa 0 1abopaTopHOM padboTe

B otuere 00s13aTeNnbHO MOKHBI OBITH OTpPaXKEHBI cleayroniue pasnensl: «Ha3BaHue»
«enb pabdoteiy», «Coaepxxkanue padoOTh», «CxeMbl UCHBITAaHUNY», «Pe3ynbTaTel U3MEpEeHUN U
BBIUMCIICHUI», «AHAIU3 TOTYyYEHHBIX XapaKTEPUCTUK W KpaTKue BBIBOIBI». B coctaB oTueta
MOTYT OBITh BKJIIOYEHBI JIPYrH€ pas3felibl, KOTOPbIE YUYUTHIBAIOT CHEUU(UKY BBITOJIHIEMOMN
nabopatopHoit paboThI ((HOTO FKCIIEPUMEHTOB, IPOTPAMMHBIN KO U Ap.). HeoOxoaumMble cxembl,
PUCYHKH W TpadUKH MOXKHO HYEPTUTh KapaHJalIioM JHOO0 C HCIOJIB30BAaHUEM CIEIHATBHBIX
MPOrPaMMHBIX TPOAYKTOB Ha MEPCOHATLHOM KOMITBIOTEPE.

TpeboBanus k ohopMIEHUIO OTYETA O TaOOpaTOpHOU paboTe

[IpaBuia opopmienus otuera

1. Obume TpeboBaHUsS

1.1. B coorBerctBum ¢ TI'OCT 7.32-2017 — CHUBUJ. Otuer o HaydHO-
uccienoBarenbckoil padore. CTpykTypa W mpaBuia o(opMIIeHHS OTYEeT MO JabopaTopHOMH
pabote odopmisieTcss T0OBIM MEYaTHBIM CIOCOOOM Ha OJHOW CTOpPOHE JucTa Oenmoil Oymaru
dopmara A4.

1.2. B oruere mo naboparopHoit pabote pomyckaercst uHTepBain 1.0 u 1.5, kernp He
MeHee 12, BEIpaBHUBAHHUE 10 MIUPUHE, OTCTYM KpacHO# cTpoku 1.0.

1.3. IIBet mpudTa 10mKeH OBITH YSPHBIM.

2. Hymeparus cTpaHull oT4eTa

2.1. CTpaHuIlsl oTYETA CJIEYET HYMEpOBaTh apaOCKUMH 1udpamMu, coOIr01ast CKBO3HYIO
HyMEpAaIIo 10 BCEMY TEKCTy oT4yeTa. Homep cTpaHUIIBI MPOCTABISETCS B HU3Y KaXI0OTO JIMCTa
0 TIEHTPY.
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2.2. TuTynpHBIA JUCT BKJIIOYAETCS B OOLIYI0 HyMepaluio cTpaHull ordera. Homep
CTpaHHULbl HA TUTYJIHHOM JIUCTE HE MPOCTABIISETCS.

3. Hymepanus pa3zienoB U 0Apa3aeiioB OTYETA

3.1. Pa3genbl NOMKHBI HMMETh TMOPSIIKOBBIE HOMEpa B IIpelaeiax BCEro OT4YeTa,
0003HaueHHBIE apaOCKUMH LU(PaMU.

3.2. Pazgensl Moryt ObITh pa3dUTBHl Ha moxpaszfensl. Hymepauus mnonpasaenoB
COCTaBJISIETCSl M3 HOMEpa pasjiena U Iojpasjiena, 0003HAUEHHOrO0 4Yepe3 TOUKY, HallpuMep,
«1.1.». B xoHI1Ie Ha3BaHUA Pa3/esiOB U MOAPA3/IeJIOB TOUKA HE CTABUTCS.

4. Nnmoctpanuu

4.1. NnarocTpalny NOANUCHIBAIOTCS CHU3Y apaOckuMu mudpamu yepes mnpolen mocie
cioBa «PUCYHOK» W UMEIOT MO0 CKBO3HYIO HyMEpaluio, JTUO0 HyMepalHio B COOTBETCTBHH C
paszzesiaMu oTyeTa.

4.2. Bce wumocTpanuu (pPUCYHKH) JIOJDKHBI MMETh Ha3BaHUE, KOTOPOE YKa3bIBACTCS
nociie HOMepa WUIIOCTpaluu 4epe3 Tupe, Hampumep, «Pucynoxk 1 — CrpykTypHas cxema
01HOKOHTYpHOH CAP».

4.3. Tlognucu Bcex WILTIOCTPALIUK BBIPABHUBAIOTCS 1O LEHTPY CTPOKH.

5. I'papukn

5.1. I'padpuku nomkHbel OBITH 4YeTkUMHU. [Ipu odopmieHHM rpadukoB HEOOXOAUMO
yKa3bIBaTh 0003HAYCHHS KOOPAMHATHBIX OCEH M CaMUX TPaprKOB.

5.2. Ecnu rpadguku OTpakaroT CpaBHEHHUE ABYX HKCIEPUMEHTOB, PEKOMEHIYETCS HUX
BBITIOJIHEHHE B OJTHOW CHCTEME KOOPAMHAT.

6. TaOmuuet

6.1. B oryere mo sabopaTopHOil paboTe PEKOMEHIYETCsl CKBO3HAS HyMepanus TaOJIHII.
JomyckaeTcss HyMepanus Tabiuil B IIpesienax pasjiena otuera. B aTom ciiydae Homep TaOIHIIbI
COCTOUT M3 HOMepa paszzielia U MOPSAKOBOTO HOMepa TaOUIbl, pa3eIeHHBIX TOUYKOM.

6.2. Tabnuubl HyMepyIOTCS apaOCKUMU U pPaMH.

6.3. Hymepanus tabmuiy mpou3BoauTcs co ciaoBoM «TaOmmma» 0e3 3Haka «Noy,
Hanpumep, «Tabnuma 1».

6.4. Kaxnasg talbnuua M0JKHA HMMETh Ha3BaHHWE, KOTOPOE CIIEAYeT IOMEIaTh HaJ
Tabnuiel cieBa 6e3 ab3aIfHOro OTCTyMa B OAHY CTPOKY C €€ HOMEPOM Yepe3 THUPE.

11.3. Meroauueckue ykazaHus sl 00y4aroLIMXCs 110 BBIITOJHEHHUIO KYPCOBON paOOTHI.

KypcoBast pabora mpoBOauTCA C 1eIbl0 (OPMHUPOBAHUS y OOYYAIONIMXCS OIBITA
KOMIIJIEKCHOT'O PELICHUs] KOHKPETHBIX 33/1au MPo(eCcCHOHANBHOM NesTeTbHOCTH.

KypcoBas paboTa mo3BosieT o0ydaromiemMycs:

a) TIPUBUTH CTYJCHTY HaBBIKH. CAMOCTOSITEJIbHOIO pEIICHHs] TEXHUYECKUX BOIPOCOB M
KOMIIJIEKCHOTO TMPOEKTUPOBAHHS DIIEKTPUIECKUX YCTAHOBOK C YYETOM TEXHUKO-IKOHOMHYECKUX
nokasareseil; MpeCTaBIeHUs NH)XEHEPHBIX PEIIeHUH, IPUHATHIX B IPOEKTE;

0) YCTaHOBHUTHb MEpPY CaMOCTOSITEJIbBHOCTH W TIIYOMHBI 00pabOTKM MaTepuana MpoeKTa
CTYACHTOM, IIOKa3aTh HaJIW4YME€ Yy HEro TBEpAbIX 3HAHUM 1O BOIpPOCaM, KOTOpbIE
paccMaTpUBalOTCS B POEKTE.

CTpyKTYpa MOACHUTENLHOM 3aIIMCKN KYPCOBOU PA0OTHL:

Beenenune

1. Pacder smekTpruyecKux Harpy3oxK.

2. Bribop mnpuHIMNUANTBHON AIIEKTPUUYECKOW CXEMBl IEPBHYHBIX COECTUHEHUH
MOJICTAHIINH.

3. Br160p 1 npoBepka CUIIOBBIX TPaHC(HOPMATOPOB.

4. Br160p 1 cocTaBneHue cxeMbl pacipeeuTeNbHbIX YCTPOMCTB.

S. Pacuer TOKOB KOPOTKOTO 3aMbIKAHHS.

6. Br160p 271eKTpUyuecKrX anmapaToB U TOKOBEAYILUX YacTeH.

6.1.  BriOop BeIkIIOUaTeNel U pazbeuHuTenei Ha cropone 35 u 10 xB.
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6.2.  BpIOOp IKH U OIIWHOBKH.

6.3. BwiOop uzomATOPOB.

7. Br160p uzMepuTenbHbIX TpaHc(hopMaTopoB.

7.1.  BwiOop TpanchopmMaTOpOB TOKA.

7.2.  BpiOop TpaHCPOpPMATOPOB HANIPSIKEHHSL.

8. Br160p TpanchopMaTopoB COOCTBEHHBIX HYXK]I.
I'paduueckas yacTh MpoeKTa:

a) IPUHIUIHATIBHAS CXeMa YJICKTPUUYCCKUX COCTMHEHUN TIOJICTaHIIHH;
0) KOHCTPYKIUS pacpeieTUTEeIbHOI0 YCTPOUCTBA;

B) IUIaH PACIIOJIOKEHUS JIEKTPOOOOPYIOBAHHS HA TTOACTAHIIHH.
3aKiIro4eHue.

TpeboBanus k 0OPMIICHHIO MOSICHUTEIHEHON 3aIIMCKU KYPCOBOTO MPOEKTa/ pabOThI

IIpoexT cocraBisiercs U3 MOACHUTEIbHOM 3amMCKU M rpaduyeckoil  yacrtu.
[TosicauTenpHas 3amucka A0KHA UMETh 00beM oT 30 10 50 cTpaHuI] MAIMHOMTUCHOTO TEKCTa C
HOSCHSIOUIMMU CXEMaMH.

ConepxaHue 3alUCKU JIOJDKHO OBITh TIOAETICHO Ha pPa3lenibl, KOTOPbIE HMEIOT
HOPSIKOBbIE HOMEpA B JIOTMUYECKOW IOCIIEI0BATEIbHOCTH. 3arojIOBKU Pa3JiesioB JAOJKHBI ObITh
HalMcaHbl 3arJIaBHBIMU OyKBaMU, KaX/Iblil pa3/iel peKOMEH1YEeTCsl HAUMHATh C HOBOM CTpPaHMIIBI.

B cnyyae HeoOXoaMMoOCTH B pasjesiax MOTYT BBOJUTBCS IOJpa3leibl, KOTOpbIE
HYMEpYIOTCSl B Ipejesiax JaHHOrO pasfena W JODKHBI COAepXaTb HOMEpa paslelioB U
HOJPA3/IeNIoB, pa3J/ieIeHHble TOYKOM (Hampumep, 2.3 — o3HauaeT TPeTHH Mojapas3zies BTOPOro
paszzaena). 3aroJIOBKY NOApa3/iesia MUIIYTCs CTPOYHBIMHI OyKBaMH.

Ecnu Bo3HHKaeT HEOOXOAMMOCTb B MEPEUUCIICHUSX, TO BBOASATCA 0003HAYEHUS MaJIbIMU
OyKkBaMu poccuiickoro andaBura co CKOOKOH 1 6€3 TOUKH.

Ccpliku Ha JIMTEpaTypHblE HMCTOYHMKHM BCTABIIAIOTCS B TEKCT B BHUJE HOPSAKOBOTO
HOMEpa B CIIMCKE UCIIOIb30BAaHHOMW JIUTEPATYpbl, OEpyTCs B KBaJIpaTHbIE CKOOKH.

WnmocTpanuy K TEKCTY 3alIUCKH MO>KHO BBIMOJHATH HEMOCPEACTBEHHO IO XOAY TEKCTa
WM B BUAE BKIaAblled. Bce wumocTpanuum MMEHYIOTCS PUCYHKaMM M 0003HAYalOTCsS B
npenenax paszaena (puc. 1.2, puc. 2.5). Kaxaplii pucyHOK JOJKEH UMETh MOIHUCH.

TaOnuiel HymMepyroTcs B nipefienax paszaena. Homep ctaButcs B mpaBoM BepxHeM yriy. B
TEKCTE CChIJIKM Ha TaOJIMIly MULIYTCS COKpaIleHHOo — Tadu. 2.1.

3anoJIHeHUE CTpaHUI JOKHO OBITh TaKMM, YTOOBI OBl JIEBOE TOJIE OBLIO HE MEHbIIE 25
MM, a npaBoe 10 Mm. Homep cTpaHuIbl BBICTABISIETCS MO LIEHTPY BHU3Y CTPAHULBI B BUAE
apabckoil g psI.

I'paduueckas yacTb JOJDKHA COAEPIKATh TPH uepTexa popmara A3.

Ha mnepBoM uepTeke u3z00paxkaeTcsi TIJIaBHAs cXeMa »dJIEKTPUUECKUX COEIUHEHHH
HOJCTAHIUM JUI MPUHATOrO BapuaHTa. Kpome 0CHOBHOro 000OpyI0BaHHUS Ha YEpPTEKe TOJIKHbI
ObITH M300pa’keHbl TpaHC(HOPMATOPBI TOKA U HAMPSIKEHUSI, PA3PSIHUKH, 3a3€MIISIONINE HOXH,
U3MEpUTENIbHBIE MPUOOPHI A BCEX XapaKTEpHBIX MPUCOETUHEHUN M COOpPHBIX IIMH, a TaKKe
yCTpPOMCTBAa KOHTPOJISL U30JISIUK (TIpH ero Hanuuum). Ha ueprexe ykaspiBaeTcsl TUIl BBIOPAHHBIX
anmapatoB M TOKONpOBOAANMX uacTed. [IpuBoauTcs Takke cxemMa MNPHUCOETUHEHUS
TpaHcpopmaTopa COOCTBEHHBIX HYK]] BBICHIETO HAMPSKEHHUSI.

Ha BropoM ueprexe u300pakaeTcss KOHCTPYKIUS paclpelesUTeNIbHOTO YCTPOMCTBa,
YKa3bIBAIOTCS TUIIOPA3MeEpPhI TY€eK U 000PYJOBaHMUSL.

Ha Tperpem depTexe NPUBOAUTCSA IUIAH PACHOJOXKEHHS 3IIEKTPOOOOPYAOBAaHUS Ha
MOJICTAHIINH.
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11.4. Metoauueckue yKazaHus JUIsl 0Oy4JaIOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboTHI

B xo/ie BBIMOTHEHHUS CaMOCTOSATEIBHONW PabOTHl OOYUYAIONIUICS BBIMONHSIET PaboTy TO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaresisi, HO 0e3 ero HemocpeACTBEHHOTO
y4acTusl.

B mpoliecce BBINONHEHUS CaMOCTOSITENIBHON paboThl y oOyuaromerocs ¢hopMupyercs
1enecoo0pa3sHoe IIAHUPOBaHUE PaboOUero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHUHU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, oOecrieunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNepuOJ OOydYeHHs, IOMOTAaeT IOJYYUTh HABBIKH TOBBIIICHHS
pohecCuOHaNBLHOTO YPOBHSL.

MeTtoauueckum MaTEPUATIOM, HaIPaBJIIOLIUM CaMOCTOSITENIbHYIO pabory

00yJaroIIUXCs, ABIACTCS Yy4COHO-METOAMYCCKHIA MaTeprall 1O JTUCIUILUIMHE, ITPEICTABICHHBIN B
Tabm. 8 —11.

11.5. Mertoauueckue yKazaHus [UIsl OOYYaroIIMXCS IO IPOXOXKACHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTHM IIPEIYCMAaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yyYaroIuxcsi, OCYLIECTBISIEMOI0 B TEYEHUE CeMecTpa C LIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCIUIIAHBL.

KonTtposnb kayecTBa 3HaHUI MMPOBOAUTCS B (popMe MHIMBHIYyaTbHOTO cOOECEeIOBaHUS 110
MaTepuandy OTIENIbHBIX pa3fesioB IUCLUUIUIMHBI, a TaKXe 3allUThl OTYETOB O BBINOJIHEHUU
71a00paTOPHBIX padoT.

Cucrema OLEHOK NpU IPOBEACHUM TEKYIIEr0 KOHTPOJS YCIEBAEMOCTU OCYILECTBISETCS
B coOoTBeTCTBUM C TpeboBaHusmMu [lomokeHuit «O TeKylleM KOHTpOJIE YCHEBAaeMOCTH U
IPOMEXYTOUHOM arTecrauuu cTyAaeHToB ['YAII, oOydarommuxcs 1mo mnporpamMmbsl BBICHIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTUHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOH paboThl
crynentoB B 'Y AIy.

Pe3ynbTarhl TEKYIIEro KOHTPOJIS MOT'YT YUYHUTBHIBATHCS IIPU MPOBEACHUH POMEKYTOUHON
aTTECTallUU.

B cinyuae  HeBBIOJNIHEHWS ~ W/WIM ~ HEyCHemHOM cmaun 3 U Oonee
nabopaTopHbIX paboT oOydaromMiics, MNpH YCHEIIHOM MPOXOXKJIECHUU MPOMEKYTOUHON
arrectaiud B (GopMe OSK3aMEHa, HE MOXET IOJy4YUTh AaTTECTAllMOHHYIO  OLIEHKY
BhITIIE "XOpotio".

11.6. Mertoauueckue ykazaHus I OOYYAIONIMXCS 10 MPOXOXKACHUIO MPOMEKYTOTHOM
aTTECTALlNH.

[Ipomexyrounas  artectanus  OOydaloIIUMXCsl — MpeAycMaTpUBaeT  OIICHUBaHHE
IPOMEXKYTOUHBIX M OKOHYATENIbHBIX PE3yJbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — (¢opMma OIEHKM 3HaHHMH, MOJYyYEHHbIX OOydarolmMMcs B Ipoliecce
U3y4eHHs BCel AMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHONW paboThl, CHOCOOHOCTH
NPUMEHSTh MX JUI PEIHICHUs MPAaKTUYECKUX 3ahad. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
NEPUOJ HSK3aMEHAIMOHHOM CECCHMM W 3aBEpIUAeTCs AaTTECTAlMOHHON OLIEHKOM «OTIMYHOY,
«XOpOILIO», «YAOBIETBOPUTEIHHOY, «HEYAOBIETBOPUTEIHHOY.

CucremMa OLIEHOK IpU IPOBEIEHUU IPOMEKYTOUHOM aTTECTallMM OCYIIECTBISAETCS B
cooTBeTCTBUU ¢ TpeboBaHusMu Ilonoxkenuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
OpOMeXyTouHOU arrectauuu cryfaeHToB ['YAII, oOywaromumxcs MO NpOrpaMMbl BBICIIETO
obpazoBanus» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKHM KadecTBa Yy4eOHOW paboThl
crynentoB B 'Y AIy.

[IpomexyTouHass aTTecTalus OLIEHUBAETCA MO pe3yibTaTaM TEeKYIIEro KOHTPOJIS
ycrieBaeMoCTH. B ciyuae, ecnu CTyJeHT MO YBaXUTEIbHOM MPUYMHE HE BBHIOIHUI TpeOOBaHUS
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TEKYILIEro KOHTPOJS, €My MPEJOCTaBIsETCS BO3MOXKHOCTh CHaTh 3aJ0JDKEHHOCTH IO
nponyieHHbIM TemMaM. dopma mpoBeeHUs TPOMEXYTOUYHOM aTTEeCTallMi — MUChbMEHHAs.
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Jluct BHeceHUs U3MEHEHUH B pabouyio IporpaMmMy JUCIUTUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit
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