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AHHOTaIUs

Hucuunnuna «lIpoekTupoBaHue BTOPUYHBIX HCTOYHHKOB MUTAaHUS» BXOJIUT B
o0pa3oBaTeNpHYI0 NPOTrpaMMy BBICIIETO 00pa3oBaHUsT — TMporpammy OakajgaBpuaTa IO
HamnpaBieHU0 MoAroToBku 13.03.02 «DneKTposHEepreTuKa U JIEKTPOTEXHUKA) HAIIPABICHHOCTH
«udposas sueprerukay. JucuumnmHa peanusyercs kadeapoi «Ne32y.

JucuumninuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIMX KOMIETSHIIHIA:

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

CopepxaHuie TUCIUILIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C

-M3y4eHUEM YCTPOMCTBa, MPHUHIMIIA PAOOTHl OCHOBHBIX CXEM BTOPHUYHBIX HCTOYHHKOB
MUTaHUS;

- OCBOGHHEM METOJIMK pacueTa BTOPHYHBIX NCTOYHHKOB MUTAHMS U BBIOOpPA WX OCHOBHBIX
3JIEMEHTOB;

- OCBOCHHMEM METOJIOB HCIBITAHUS BTOPUYHBIX HMCTOYHHKOB MHUTAaHUS M 00pabOTKU
pe3yJIbTaTOB UCTIBITAHUSI.

[IpenogaBanyrie AMCUMIUIUHBI TpPEIyCMaTpUBAeT CleAylomue (QOpMbl OpraHHU3aINH
y4eOHOrO0 IpoIiecca: JICKIUH, JIa00paTopHbIe pabOThI, CAMOCTOsITEIbHAsL paboTa CTYyICHTA.

[IporpaMMo#l NUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOUIUE BHUABI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTAIHs B (popMe dK3aMeHa.

OO6masi TpyA0EMKOCTh OCBOEHUS AMCLIMILIUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3pIK 00yUYeHUs O JUCIHUILTUHE KPYCCKUIA.
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1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB OOYUEHHS 110 TUCIUILIIMHE

1.1. Tlenu npenomaBaHus JUCITUTITUHBI

B mpouecce obydyenus mo mucuuruinne «lIpoektupoBanme BUII» kaxkaplii CTyAEeHT
JIOJDKEH IPUOOPECTH MPaKTUYECKUE HABBIKU IO pacyeTy M MPOEKTUPOBAHUIO OCHOBHBIX THUIIOB
BHUII, 4r0 mO3BONIMT MM YCHEIIHO pPEIIAThb TEOPETHUYECKHUE M INPAKTUYECKUE 3aJa4d B HX
npoeCCUOHATBHON  JIeATENIbHOCTH, CBA3aHHOM C INPOEKTHPOBAaHUEM U 3KCIUTyaTaluen
BTOPUYHBIX UICTOYHUKOB ITUTAHMUSL.

B o6nacT BOCIUTAaHUS JTMYHOCTH LEJIBIO TOATNOTOBKH MO JaHHOH AMCLUIUIMHE SBIISIETCS
dopMHpOBaHHE OCHOB OOWIEKYABTYPHBIX W  MPOPECCHOHATBHBIX KOMIIETCHIMH IS
nproOpeTEeHNUs Ka4eCTB, HEOOXOAUMBIX pa3pab0TUMKy HOBBIX BTOPUUHBIX MCTOUHUKOB IMUTAHMUS,
TaKUX Kak LEeJIeyCTPEeMIICHHOCTh, OpPraHM30BaHHOCTb, TPYJOIIOOHE, OTBETCTBEHHOCTb,
IPaXXAaHCTBEHHOCTh, KOMMYHUKAaTUBHOCTb U JP.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa30oBaTeNbHBIX OTHOLIEHUH, 00pa30BaTeIbHOM MporpaMMbl BbICHIEr0 00Opa3oBaHus (Jajiee —

OI1 BO).

1.3. IlepeueHb IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS IO JUCLUUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHust OI1 BO.

B pesynbrare m3ydeHus NUCHMIUIMHBI OOyYaroIIUiics JOJDKEH 00JagaTh CIeTyIONUMU
KOMIIETEHIIMSIMUA WJTH WX 9acTsMH. KoMIeTeHInu 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabimue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHINKATOPOB MX JOCTHKCHHS
Kareropus (rpynna) Kon u Koz u HanMeHoBaHME WHAMKATOPA TOCTHIKEHUS
HauMEHOBaHUE
KOMIIETEHIINH KOMIIETCHIIMH
KOMIIETEHIINH
ITK-3 Cnocobex
npunumats yyactue | I1K-3.J1.1 BeimosiHsieT cOOp U aHAIU3 AAHHBIX JUIS
B IIPOCKTUPOBAHUU MPOEKTUPOBAHUS 00BEKTOB POPECCHOHATHLHON
00BEKTOB JEATEIIBHOCTH
npodeccuonanbion | [1K-3.J1.2 pa3pabaTeiBaeT 3CKU3HBIE U paboune
[TpodeccrnonanbHble | 1EATETLHOCTH B yepTexu rpaduyeckoit yactu padoueit u
KOMIIETEHIIUU COOTBETCTBHH C MIPOEKTHOM TOKYMEHTALIUH
TEXHUYECKUM IIK-3.J1.3 ucrionp3yer cpeacTsa
3aJJaHUEM U aBTOMATHU3HPOBAHHOTO MTPOEKTUPOBAHUS JIJIsS
HOPMAaTUBHO- oopmienus paboyeil JOKyMEHTaIMH OOBEKTOB
TEXHUYECKON npoeccrnoHalIbHOM 1eATeNbHOCTH
JIOKYMEHTalHUen

— DJEKTpOMEXaHUUECKHE

SHEpruy,

— OJEeKTPOHHKA;

2. Mecro nucuumiaussl B ctpykType OI1
HucnunnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYECHHUHU CIEAYIOIINX AUCLIUTIINH:

— CumoBas QJICKTPOHUKA.
3HaHI/I$I, MOJIYYCHHBIC IIPpH H3YUYCHHUU MaTcpuajia }IaHHOI\/II JUCHUIIIINHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT HUCIIOJIb30BATLCA ITPU U3YUCHUHN APYTUX JUCHHUILIINH:
- HpOCKTI/IpOBaHI/Ie 9JICMCHTOB H yCTpOﬁCTB CUCTEM aBTOMATHUUYCCKOT'O YIIPABJICHUA.

n MOJynpOBOJHUKOBBIC

npeoOpa3oBaTenu  JIEKTPHUUECKOM
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3. O0BeM U TpyIOEMKOCTb TUCITUTUIHHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M pactpeie]ICHHe dTOW TPYJOEMKOCTH IO CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHbI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bcero ceMecTpam
Ne7
1 2 3
Oobwan mpyooemKocmp oucyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHhuie 3anamus, BCETO 4ac. 68 68
B TOM YHCJIE:
nexuu (JI), (gac) 34 34
npaktudyeckue/cemunapckue 3ansrus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (Jac) 27 27
CamocmoamenvHas paboma, Bcero (4ac) 49 49
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amen (3auer, Judd. 3ay, OK3. JK3.
DK3.*%*)

EX3

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHATUMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuia 3 — Paznensl, TeMbI TUCIUIUIAHBI, HX TPYJIOEMKOCTh

Jlexknuu | 113 JIP KII CPC

Pazmensl, TeMBI JUCITUTUTHHBI (uac) (C3) (4ac) (qac) (qac)

Cemectp 7

Paznen 1. IloaynpoBoJHUKOBBIE TPUOOPEI 2 2 7
CUJIOBOU 3JIEKTPOHUKHU

Tema 1.1. YcTpoicTBO, IPUHIMIT PAOOTHI,
XapaKTepUCTHKU JIM0/I0B, THPUCTOPOB,
TPaH3UCTOPOB

Paznen 2. Bempsamurenn 6 0 6 6

Tema  2.1.0cHOBHBIE mapaMeTpbl H
XapaKTePUCTUKHU BBINPSIMUTENEH.

Tema 2.2. OnHodazHbIe BRIIPSIMUTENN

Tema 2.3. Tpexda3uble BEIIPIMUTETH

Paznen 3. ABTOHOMHBIE HHBEPTOPHI 8 0 6 17

Tema 3.1. OnHodazHble HHBEPTOPHI TOKA




nmapaJijiCJIbHOI'O U MOCJICAOBATCIIBHOTO THUIIA

Tewma 3.2. OnHo(dazHbie ”HBEPTOPHI
HaIpsHKEHUS

Tewma 3.3. TpexdazHbie UHBEPTOPHI

Paznen 4. [IpeoOpazoBarenu MOCTOSIHHOTO
ToKka B moctosiHHbIN TOK (TIT1T)

18

19

Tema 4.1.I1I1T ¢ nocnenoBaTelbLHBIM
Kir04eBbIM dieMenToM (T1I1T-1)

Tema 4.2.11I1T ¢ mapanneabHbIM KIOUYEBBIM
atemenrtom (ITI1T-2)

Tema 4.3. OnHOTaKTHBIN MPSIMOXOI0BOM
npeoOpa3oBareb

Tema 4.4. OMHOTAKTHBIN 0OPAaTHOXOIOBOM
npeoOpa3oBareb

Tema 4.5. JIByXTakTHBII KOHBEPTOP C
TpaHCHOPMATOPHOU CBS3BIO IICTIH HATPY3KH
Y UCTOYHHMKA TUTAHUS

Hroro B cemectpe:

34

0 34

49

Hroro:

34

0 34

49

IIpakTrueckas

IIOAroTOBKA  3aKJI04YacTCsad B  HCIOCPCACTBCHHOM  BBLIIIOJIHCHUUA

Oo0y4JaromMMHUCS ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oy;ymiei
npo¢eCcCHOHATIBHOM 1A TENbHOCTBIO.

4.2. ConepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHSATHH.
Copep:xanue pa3feioB U TeM JIEKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0nHIIe 4.
Tab6muia 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u conep:xanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI
1 [TomynpoBOIHUKOBBIE TPUOOPHI CUITOBOM JIEKTPOHUKHU
Y cTpolCTBO, MPUHIMIT PAOOTHI, BOJIbT-aMIIEpHBIE
Tema 1.1 XapaKTepUCTUKH JHO0B, THPHCTOPOB, TPAH3UCTOPOB, MIOTEPU
MOIITHOCTH.
Paznen 2. Beimnpsimurenu
Tema 2.1 Knaccudukanus BeIIpsIMATENEH 1 OCHOBHBIC TTApAMETPHI U
oma = XapaKTePUCTUKH BBIIPIMUTEICH.
Tena 2.2 OnHoda3zHbIe BRITPSIMUTENN: CXEMBbI, XapaKTEPUCTUKHY,
ema < OCHOBHBIE PaCYETHbIE COOTHOLICHHUSI.
Tema 2.3 Tpexda3Hbie BRIIPIMUTEIN: CXEMBI, XapaKTEPUCTHKH, OCHOBHBIE
ema < PacUETHBIE COOTHOIIECHHMS.
Pazpen 3 ABTOHOMHBIE HHBEPTOPHI
Tema 3.1 YcTpoiicTBa, MPUHLIUI pabOTHI, XapaKTEPUCTUKU OAHO(DAZHBIX
eMa - MHBEPTOPOB TOKA MapaJUIEIbHOTO U MOCIE0BATEIILHOTO TUIIA
Tema 3.2 VYcrpoiicTBa, MpUHIKT pabOThI, XapaKTEPUCTHUKH OHO(PA3HOTO
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WHBEPTOpA HAMPSKEHUSI IPU IHUPOTHOM U HIUPOTHO-
UMITYJIBCHOM CIIOCO0aX peryinpoBaHUs BETUYUHBI BBIXOIHOTO
HaNPSDKEHUS

YcTpoiicTBO, NPUHIUI PabOThI, XapaKTEPUCTUKH TPeX(Pa3zHOTO
WHBEPTOpA HAIPSDKEHUS IIPH IIMPOTHOM U IIUPOTHO-

Tema 3.3

UMITYJIbCHOM CIIOCc00axX peryanpoBaHUs BETMYHHBI BBIXOAHOTO

HaIlpsKEHUs
Paznen 4 [IpeobpazoBarenu MOCTOSTHHOTO TOKa B ocTossHHBIN TOK (ITI1T)
Tema 4.1 YerpoiictBo, npuHIui padboTsl, xapaktepuctuku [T ¢
MOCJICIOBATEIbHBIM KITt0YeBbIM 3ieMenToM (TTT1T-1)
Tena 4.2 YcrpoiicTBo, mpuHIm padotel, xapaktepuctuku [T ¢
napasuiesIbHbIM KIto4eBbiM dsieMeHToM (ITI1T-2)

Tema 4.3 YcTpoiicTBO, MpUHLUI PaOOThI, XapaKTEPUCTUKU TBYXTAKTHOTO
ema . npeoOpa3oBaress ¢ HECUMMETPUYHBIM CITIOCOOOM YTIPaBICHHS
Tena 4.4 YcTpoiicTBO, MpUHLUI PAOOTHI, XaPaKTEPUCTUKU TBYXTAKTHOTO
ema s npeoOpa3oBaTes ¢ HECUMMETPHUYHBIM CIIOCOOOM yIIpaBIICHUS

Tema 4.5 YcTpoiicTBO, IpUHIKIT PabOTHI KOPPEKTOpa KO PHUIMEeHTa

MOIIHOCTHU

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBEECHBI B TAOJIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

3 aux Ne
Ne | Tems! npaktuyeckux | POpMBbI MPAKTUYECKUX | TPYIOEMKOCTh, |MPaKTHYECKOH |pasiena
/o 3aHATHI 3aHATAI (gac) MOJTOTOBKH, | TUCIIMII

(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

| | |

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.

Tabnuua 6 — JIaGopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
TpymoeM- | mpakrtuueckoit |
Ne pyA p pasznena
HaumenoBanue nabopaTtopHbIX padboT KOCTb, IIOJIrOTOBKH,
/1 UCIH-
(4ac) (qac
TUTAHBI
Cemectp 7
1 BonbT-amnepHbie XapakTepUCTUKH U0/, 2 2 11
CTaOWINTPOHA, CBETOAMO/IA, THPHCTOPA,
3aIUpPaeMoro THPUCTOPA
2 Perynsarop HanpsikeHUs: IEPEMEHHOTO TOKa 2 2 5.2
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Tpexda3zHblii OTHOTAKTHBIN yIIPaBIIEMbIN 3 3 2.2
BBINIPSIMHUTEITh
PeBepcuBHBIN BBIIPSIMUTEIH 3 3 2
OnHodaszHbIli HHBEPTOP TOKA MMapaIeTIbHOTO 2 2 4.1
TUTIA
OnHoda3HbIi HHBEPTOP TOKA 2 2 4.1
MIOCJIEIOBATEIEHOTO TUTIA

7 [IIIT ¢ mocnenoBaTeIbHBIM KIFOUYEBHIM 4 4 7.1
snementom (ITI1T-1)

8 [IIT ¢ mapayenbHBIM KIOUYEBBIM 3JIEMEHTOM 4 4 7.2
(TIIIT-2)

9 Jyxtaktuseiii [T npu cummerpuaHOM 4 4 7.5
yIpaBJICHUU

10 | Asyxtaktusriii [IIIT npu HecumMmmeTpuyHOM 4 4 7.5
yIpaBJICHUU

11 | KoppekTop ko3 duimeHTa MOIHOCTH 4 4 7.3
Hroro B cemectpe 6 34 34

Bceero: | 34 34

4.5. KypcoBoe npoeKkTUupoBaHUE/ BHIIOTHEHUE KYPCOBON PabOThI

VY4eOHbBIM MJIaHOM HE IPEAYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJaroUxcs

Bunel camoctosiTenbHON paboThl U €€ TPYAOEMKOCTh IPUBEJIEHBI B TabuLe 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 7,
Bua camocrositensHOM paboThI
yac yac
1 2 3
M3y4eHne TeOpeTHUECKOro MaTepuana 30 30
nucturuael (TO)
Kypcosoe npoektupoBanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pedeparta (P)
ITonroroBka K TeKyIeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jomamrnee 3ananue (J13)
KonTponbubie pabotsl 3a0uHnKoB (KP3)
[ToaroroBka Kk MpoOMEKYTOUHOU 9 9
atrectrauuu (ITA)
Bcero: 49 49
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5. IlepeueHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEITLHON PabOThI 00YUAIOIIUXCS TT0 TUCIUIUIMHE (MOIYITIO)

Y4eOHO-METOIMUECKNE MaTePHalbl JIJII CAMOCTOSITEIIbHON pabOThl OOYYArOIIMXCSl YKa3aHbI B
mar. 7-11.

6. IlepeueHb MeUaTHBIX U FIMEKTPOHHBIX YUEOHBIX U3TAHUI
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3IaHUH MPHUBEIeH B TadIuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TaHUIA

Kom1uecTso 3k3eMILIsIpoB B
Mudp bubmuorpaduueckas ccouika / URL aapec OudImMoTeKe

(KpoMe 3JIEKTPOHHBIX SK3EMILUISIPOB)

1.MapTtbiHoB A.A. CuioBas 3J€KTPOHHKA.

621.311 Yacts 1. BeiipssmMuTenu u peryisTopsl 70
M29 nepemenHoro HanpsokeHus. 'Y AIL CII6.
2011. 186c.
2.MaprteiHoB A.A. CusoBas 3JIEKTPOHHUKA.
621.311 Yacts II. UHBepTOpHI HANIPSKEHUA U 20
M29 npeodpaszoBarenu yactoTel. ['YAIL
CI16.2012. 146c.
3. MapteiHoB A.A.. TIpoektupoBanue
MMITYJIbCHBIX TIOJYITPOBOJHUKOBBIX
621.311 npeoOpa3oBaresieii HOCTOSHHOTO 20
M29 HaIIPSKEHUS B IIOCTOSIHHOE HAINPSKEHUE:

yueb. nocobue/ A.A. Mapteinos. CII6.:
CIIGI'YAIL 2011. 216 c.:

621.382 4 MapteiHoB A.A. CuiioBast 3JICKTPOHHUKA!
' yue6. —mertos. Ilocobue/A.A. MapThIHOB.- 70

M29 CII6.: 'YAIL, 2015.-214c.
.5.MaptbiHOB A.A. OCHOBBI
621.314 peoOpa3oBaTeIbHON TEXHUKH.: Y 4eOHO- 35
M29 metoaunyeckoe nocodue. Yacts 1/ AA.
Maprteinos. CI16.: 'VAIL 2016. 187 c.:
6.MaptbeiHOB A.A. OCHOBBI
621.314 peoOpa3oBaTeIbHON TEXHUKH.: Y 4eOHO- 35
M29 Mmetoauueckoe nocodue. Yacts 11/ A.A.

Maprtsinos. CI16.: 'YAIL 2016. 147 c.:

7. TlepeueHb 2NMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAITMOHHO-TEIICKOMMYHHKAITMOHHOH ceTn « THTepHEeT»
[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOPMaIIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOIMMBIX IS OCBOSHHUS JTUCITUILIAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYpPCOB HH(POPMAIMOHHO-
TEJICKOMMYHHUKAIIMOHHON ceTH «/HTepHeT»
URL anpec HanmenoBanue
URL:http://194.226.30/32/book.htm bubnuorexka Anmunucrpanuu [pesunenra PO
[DnexkTpoHHBI pecypc]
URL:http://imin.urc.ac.ru Buptyansabie Onbimotekn [ DNeKTpoHHBIN pecypc].
URL:http://www.rsl.ru Poccuiickas HanmoHanbHas OMOIUOTEKA [ DNEKTPOHHBIH
pecypc].



http://194.226.0.30/32/book.htm
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URL:http://web.ido.ru DiekTpoHHas Oubimoreka [ DIeKTpOHHBIN pecypc].

URL:http://gpntb.ru ['ocymapcTBeHHas MyOJUYHAS HAYYHO-TEXHUYECKAs
ouborexa Poccun [ DneKTpoHHBIH pecypc].

http://window.edu.ru/ WNudopmannonnslii mopran «ExnHoe oKHO gocTyna K

00pa3oBaTeNbHBIM pecypcamy [ DIEKTPOHHBIN pecypc]

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa3oBaTeNILHOTO MpOoIEcca M0 JUCIUIIIHHE.
[Tepeuens nucmosb3yeMoro NporpaMMHOT0 o0ecrieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHs mporpaMmMHOTo 0O€CIICUCHIS

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBIICHHH 00pa30BaTEILHOIO MpoIiecca Mo AUCIHUITTHHE

[lepeyeHp WCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tabmmna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW JJIsi  OCYIISCTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIHUILTUHE, TPeCTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepraIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun

n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (Tipu HEOOXOMMOCTH )
JlexMOHHAs ayAUTOpUS 21-21
CrnenuanusupoBanHas naboparopus «IIpomsliieHHas 51-06-01
AIIEKTPOHUKA)

10. OueHo4HBIE CpeACTBA JUISI POBEICHUS TPOMEKYTOUHOH aTTeCTaIlluu
10.1. CocTaB OILIGHOYHBIX CPEICTB Uil TMPOBEACHUS MPOMEKYTOUHON aTTecTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJISl TPOBEACHUSI IPOMEKYTOUHON aTTeCcTalluu

Bug npoMmexxyTouHOM aTTecTaiuu ITepedeHb OIIEHOYHBIX CPENICTB

OK3aMeH Crncok BONpOCOB K 9K3aMEHY;
IIpuMepHBIil epeyeHb BOIPOCOB ISl TECTOB.

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIIIA OOYJaloNIMMHCS TIPUMEHSETCSl S-0ajulbHasi MIKajla OIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCs
100-6amnpHast ~ mIKaa ~ MOMYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
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HCIIOJIBb30BaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM AKTOM

I'VAIL

Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1eHKa KOMITETEHIUN

5-0ayuipHad IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyuvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CJICIOBATEIbHO U TPAMOTHO €ro M3JIaracr;

— ONUpasich Ha 3HAHHS OCHOBHOW W JOIOJHUTEIBHOW JIUTEPATYpHI,

«OTIIMIHO» J
GatTeHOY TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MMOJIOKCHHSI C MMPAKTUICCKON
JESITEIIbHOCTHIO HAIPABIICHHS;
— yMeJI0 000CHOBBIBAET U apI'YMEHTUPYET BBIJIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOABLI U 000OIICHHUS;
— cBOOOJIHO BJIAJICET CHCTEMOM CIIeNaTN3UPOBAHHBIX TOHSTHH.
— o0yJarouiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rpaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPaTypPHI;
XODOLLION — HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH AESITEIHLHOCTHIO
«GaYTEHO»
HaIPaBJICHUS;
— apryMEHTUPYET HAy4YHbIC TOJI0KCHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIAQJICET CHCTEMOMH CIIeIMATN3UPOBAHHBIX TTOHSTHH.
— 00y4YaroNuiicsi YCBOWJI TOJBKO OCHOBHOM NMPOTPaMMHBIN MaTepual,
[0 CYIIECTBY H3JIaraeT €ro, OMUpPAasCh HA 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPHI;
— JIOMyCKaeT HECYIECTBEHHBIC OMMMOKN M HETOYHOCTH;
«Y/IOBJICTBOPUTEITHHOY .
— WCIIBITBIBACT 3aTPYJHCHHSI B IMPAKTHUYECCKOM NPUMEHCHUW 3HAHUH
«GaYTEHO»
HaIPaBJICHU;
— cJ1ab0 apryMEHTHPYET HaydHBIC ITOJIOKCHHSI,
— 3aTpyAHseTcs B (OPMYITUPOBAHNUN BBIBOJIOB M 00OOIIICHNUI;
— YaCTUYHO BJIQJICET CUCTEMOM CICIMATU3UPOBAHHBIX TOHSITHIHA.
— oOyyarolmuiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
MaTepuana;
— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
«HEYIOBJICTBOPUTEITHHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HAIPaBIICHUY;
«HE 3aYTEHOY

— MCTIBITBIBAET TPYIHOCTH B MIPAKTUUECKOM PUMEHEHNHN 3HAHUH;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,
— He QOpMYJIHUPYET BHIBOAOB U 000OLIECHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! myist 5x3amMena npecraBieHsl B Tadnuie 15.

Tabnuna 15 — Bonpocs! 1 sk3ameHa

Ne Kon
[Tepeuenb BOITPOCOB AJIsI SK3aMEHA
n/n MHAMKATOpa
1 PeanbHbIE M nAcAIbHBIE BOJIBTAMIIEPHBIC XapAKTEPUCTUKU MK-3.J1.1
HOJYIPOBOTHUKOBBIX TMOJO0B, THPUCTOPOB U TPAH3UCTOPOB.
2 Onnoda3HbIi OTHOTAKTHBIN BBIIPSMUTEND: CXeMa, BpEMEHHbBIE [K-3.14.1
JIMarpaMMbl, IPUHITUI PA0OTHI, BBIBOJI PACYETHBIX COOTHOIICHHH.
3 OnHoda3HbIf MOCTOBOI BBIIPSMUTENB: cXeMa, BpeMeHHble nuarpammbl, | [TK-3./1.1
IPUHIAI PabOTHI, BEIBOJ PACUETHBIX COOTHOIICHUH.
4 Koadduument mynbcanuit, BBIIpAMICHHOTO HanpspkeHus. C-QuiibTp. IK-3./1.1
Koaddunument crnaxxuBanus L-punprpa.
5 Pacuer mapamerpoB L-C ¢unbTpa, BEIBOJ BEIpaXKeHHs KOAPPUIIHEHTA MK-3./1.2
CTITIOKUBAHMSL.
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OnHoda3zHbIif MOCTOBOI HHBEPTOP TOKA MapallIeIbHOTO THIIA: CXEMa,
BpPEMEHHBIE IUarpaMMbl, IPUHLUI paOOTHhI, BBIBOJL OCHOBHBIX PACYETHBIX
COOTHOILIEHUM.

MK-3.1.2

Br1Bo1 BbIpa)keHUS BBIXO/IHOM XapaKTepUCTUKNA HHBEPTOPA TOKA
napajuieJIbHOTO TUIA

TIK-3.]1.2

WneanuzupoBaHHbIi 0JHO(A3HBIN HHBEPTOP HANPSHKEHUS: CXEMa,
BpEMEHHbBIE TMarpaMMBbl, IPHHLIUI paOOTHI, BBIBOJI BBIPAKEHHUH IS

mommHocten Pdl, Pd2, Pd.

TIK-3.]1.2

[[IupoTHOE peryaupoBaHue BEIXOJHOTO HAIPSKEHHUSI HHBEPTOpa
HaIPSHKEHUS; 3aBUCUMOCTb TAPMOHUYECKOIO COCTaBa BBIXOJHOTO
HaIPSOKEHUS OT JIJIUTEIBbHOCTH UMITYJIbCA TIOJIYBOJIHBI BEIXOHOTO
HaIPSHKCHUS.

[IK-1.3.1

10

CunycounganbHas [IIMM BbIXOJIHOTO HANIPSIYKEHHUSI KHBEPTOpA
HaIPSKEHUS; TAPMOHUYECKHUI COCTAB BBIXOJHOTO HAMPSKECHUS.

TK-3.]1.1

11

ITpeoOpa3oBaTeiib HOCTOSHHOIO TOKA B IOCTOSIHHBIN TOK €
nocieA0BaTelbHbIM KitoueBbIM sieMeHToM (III1T-1): cxema, BpemeHHbIE
JarpaMMbl, IPUHIMI PA0OTHI, BBIBOJ PACYETHBIX COOTHOILEHUH /Is
BBIXOJHOT'O HAIPSKEHUS U 3aTPy3KHU 3JIEMEHTOB 10 TOKY M HANIPSKEHUIO

TIK-3.]1.1

12

ITpeoOpa3oBateiib HOCTOSHHOTO TOKA B OCTOSIHHBIN TOK ¢
nocJeA0BaTelbHbIM KitoueBbIM sieMeHTOM (III1T-1): BeiBOI pacueTHbIX
COOTHOILIEHUH U1 Ko3puLIneHTa Myabcaluii 1 apaMeTpoB
CTJIAKUBAIONIETO (QHIBTPA

TIK-3.]1.1

13

ITpeoOpa3oBateiib HOCTOSHHOTO TOKA B TOCTOSIHHBINM TOK €
napajuleJabHbIM KitoueBbIM 31emMeHToM (IIIIT-2): cxema, BpemeHHbIE
JarpaMMbl, IPUHIMI PA0OTHI, BBIBOJ PACYETHBIX COOTHOILIECHUM 115
BBIXOJHOT'O HAIPSPKEHUS M 3aTPy3KHU JIEMEHTOB 110 TOKY U HaPSYKEHUIO

TK-3.]1.3

14

[TpeoOpazoBarenb MOCTOSHHOTO TOKA B MMOCTOSIHHBIN TOK €
napajuieabHbIM KiTtoueBbIM d5ieMeHToM (ITI1T-2): BeIBO pacueTHBIX
COOTHOIIEHUH [ K03 PuIreHTa myabcalyii 1 mapaMmeTpoB
CrJIaXKMBAIONIEro GpuibTpa

TK-3.]1.3

15

Hp606paSOBaT€J'IB MMOCTOSSHHOTO TOKa B ITOCTOSSHHBIA TOK C
MOCJICA0BATCIIbHBIM KIIFOYCBLIM 3JICMCHTOM B PCIXKUME CTa6I/IJ'II/I3aIII/II/I
BBIXOJHOT'O HAITPSIPKCHU . Cratndeckuit pacyeT CT8.6I/IJ'II/I3aT0pa.

IK-3.11.3

16

Pacuer notepp MOIIHOCTH TPaH3UCTOPA, PAOOTAIOILErO B PEXKUME
NEPEKIIIOYEHUS

TK-3.71.3

17

OCHOBBI METOJJMKH BbIOOpA pasnaTopa JJisg TPAaH3UCTOPOB U JJMOJIOB

TK-3.71.3

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tadnuue 16.

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

Ne /it [Tepeuens BompocoB (3a1ayu) mist 3adeta / nudd. 3auera

Kon
WHIAMUKATOPA

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM nans KypCOBOTO IMPOEKTUPOBAHUS/BBITIONHEHUS KYpPCOBOM pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepeders TeM UIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOTHEHUSI KYPCOBOM paObOTHI

Neo /it N
KypCOBO# pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO




13

Bonpockl s mpoBeneHHS MPOMEXYTOUYHOM aTTeCTallMd B BHAE TECTHPOBAHUS
MpeACTaBIeHBI B Tabmwmie 18.
Tabmuua 18 — [IpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Ne
/o

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHJUKATOpa

1

Bompoc Nel

a 6 B r

A A K
sz sz ° @

K v3 K v3 K
3

e

¢}

YkaxuTe Kakoil U3 pUCYHKOB (@, 6. 6, 2. 0, €) COOTBETCTBYET YCIOBHOMY
N300paXeHUIO:

— OUIIOJISIPHOTO TpaH3UCTOpa (1-p-n—THUTA);
— Auozaa,

— 3alliPaeMoro TUPHUCTOpa (ABYXOIMEPAIIMOHHBIN YIIPaBlIseMblil BEHTHIIb) C
yIpaBiIeHUEM I10 KaTO.Y;

— TUpUCTOpa (OAHOOMEPAIIMOHHBIN YIPaBIAEMbIii BEHTHIIb) TPUOJHOTO
THUIIA C YIPaBIECHUEM I10 KaTOy;

— xombunupoBanHoro Tpansucropa (IGBT) ¢ kananom n—tuna

— noneBoro TpaHzucropa MDII-tuna (¢ M30JMpPOBaHHBIM 3aTBOPOM) C
MHIYKIIUOHHBIM KaHAJIOM n—THIIa;

TIK-3.]1.1

Bomnpoc Ne2. Ykaxure kakue yciaoBUs HEOOXOJMMO BBIMOJHUTH ISl TOTO,
4yTOOBI Yepe3 JUO] Hayajl MpoTeKaTh TOK?

IK-3.J1.1

BOHpOC Ne3. Vkaxure Kakue yCJIOBUA HCO6XOI[I/IMO BBITIOJIHUTD JIsA TOTO,
YTOOBI qepe3 TUPUCTOP Havdall IPOTCKATh TOK?

TIK-3.]1.1

BOHpOC Ne4,  Vkaxure B UYeM 3aKI0YaCTCSI  OTIUYHE MCKIAY
OIHOOIICPAIIMOHHBIM U NABYXOIICpALINOHHBIM TI/IpI/ICTOPOM?

TIK-3.]1.1

Bonpoc Ne5 Vkaxure B ueM 3akito4aercsi OTJIMYMe B (popMe UMITYIbCOB
YIPaBIEHUS TPAH3UCTOPA U IBYXOIIEPALIUOHHOTO TUPUCTOpA?

TK-3.]1.2

Bompoc Ne6. Vkaxknte Kakoe U3 TPeX HMKEIPUBEICHHBIX ONPEICICHUN
Beinpsvutens (1, 2 wnu 3) - npaBuiIbHOE:

1. Bempsmurens npeoOpaszyer ANEKTPUUYECKYIO SHEPIHIO
NIEPEMEHHOT0 TOKA B AJIEKTPUUYECKYIO SHEPTHIO IIOCTOSHHOT'O TOKa;

2. Brmpsmutens npeodpasyer IEKTPHUECKYIO SHEPIUI0

MK-3.71.2
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IMOCTOAHHOI'O TOKA B 3JICKTPUYCCKYIO DOHCPIUIO IEPEMECHHOI'O TOKA,

3. BreimpsmMuTens npeodpasyer INEKTPUUYECKYIO SHEPTHUI0
MOCTOSTHHOTO TOKa ¢ HampsikeHrueM Uj B AJIEKTPUYECKYIO SHEPTHIO
MOCTOSTHHOTO TOKa ¢ Hamnpsikenuem Us.

Bonpoc Ne7. VYkaxuTe Ha Kakhx IOJYIPOBOJAHUKOBBIX MPHOOpax
(TpaH3ucTOpax, TUPUCTOPAX WM JMOJAAX) BBIIOIHSIIOTCA HEYIPaBIsieMble
BBINPSIMUTENH.

TIK-3.]1.2

Bompoc  Ne8. Hapucyiite cxemy 0aHOGA3HOTO HEYIPaBISIEMOTO
BBIIPSAMUTEIIS.

TIK-3.]1.2

Bompoc Ne9. Vkaxure sl Kakux L€JI€dl B BBIIPSIMHUTENAX HTPUMEHSIOT
TpaHchopMaTopsl.

IK-1.3.1

10

Bonpoc NelQ. Ykaxure aasi Kakux Leleld B BBIIPIMUTENSX HPUMEHSIOT
CTIIKUBAIOIINE (PUIIBTPHI.

TIK-3.]1.1

11

Bompoc Nell.Ompenenure, uyemy OyaeT paBHO CpeIHEE 3HAYCHUE
BBITIPSIMIICHHOTO HANPSDKEHUST OAHO()A3HOTO MOCTOBOTO HEYIPABIISIEMOTO
BBITIPSIMUATEJIS, €CJIM HA €0 BXOJ TOJIAHO HAMPSDHKEHUE TIEPEMEHHOTO TOKa,
paBHoe 100 B?

TIK-3.]1.1

12

Bompoc Nel2. Onpenenute, ueMy paBHO CpelHEE 3HAUCHHE TOKa JUOJA
0HO(A3HOTO MOCTOBOTO HEYIPABISIEMOTO BBINPSIMHUTENS, €CIIA TOK
Harpy3ku paseH 100 A.

TIK-3.]1.1

13

Bompoc Nel3. Omnpenenute, yeMy paBHO MaKCUMaJIbHOE aMILIUTYIHOE
3HaYeHHE OOpPaTHOTO HANpSOHKEHUS AHOAa OIHO(A3HOTO MOCTOBOTO
HEYIPaBJISIEMOTIO BBIIPSAMUTENS, €CJIM HA €ro BXOJ IOJAHO HaIpsHKEHHE
IIEPEMEHHOT0 TOKa, AEUCTBYIOLIEE 3HaU€HHUE KoToporo pasHo 100 B?

TK-3.71.3

14

Bompoc  Nel4. Vkaxkute BenuuuHy KO3QQUIMEHTa  MylbCcallui
BBINPSIMIIEHHOTO HaNpPsDKEHUsST 0JJHO(Aa3HOTO MOCTOBOI'O HEYIPABIIIEMOTO
BBIIPSAMUTEIIS.

TK-3.71.3

15

Bonpoc Nel5. Vkaxkute nmo kakoil ¢opmyne (Nel mmm Ne2) cnenmyer
paccuuThIBaTh KO3(PPHUIMEHT MMOJIE3HOTO JEHCTBUS BBITPSIMUTEIS 15

M =Pa/P> (1);
n=P,/Pqy (2),
rae Pg=Uglq -MOIIHOCTE 11€M1 MOCTOSSHHOTO TOKa Mpeo0pa3oBaTes;

Po=myUslocos¢  —akTuBHAs MOLIHOCTH MM  [EPEMEHHOr0  TOKa
npeobpazoBarens.

TK-3.]1.3

16

Bonpoc Nel6. Ykaxkute kakoe U3 TpeX HIDKENPUBEAECHHBIX OIpeesIeHHH
unBepTopa (1, 2 unu 3) - npaBUIbHOE:

1. WuBepTop mnpeoOpasyeT 3JIEKTPUUYECKYI0 SHEPrui0 NEepEeMEHHOTO
TOKA B DJIEKTPUUECKYIO YHEPTUIO IOCTOSTHHOTO TOKA;

2. WuBeprop mpeoOpaszyeT 3IIEKTPHUECKYI0 SHEPTHI0 IOCTOSHHOTO

IK-3.14.3
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TOKa B AJIEKTPHUECKYIO YHEPTHIO NIEPEMEHHOTO TOKA;

3. HuBeprop mnpeoOpa3yeT 3JIEKTPUUYECKYIO SHEPTUIO0 IMOCTOSHHOTO
TOKa ¢ HanpsbkeHueM Ujp B 3IEKTPUYECKYIO SHEPTUIO TOCTOSHHOTO
TOKa ¢ Hamnpsikenuem Uy.

17

Bompoc Nel7. IlosicHuTte, 4T0 03Ha4aeT TEPMUH «BTOPUUYHBIM HCTOUYHUK
HUTAHUS.

TK-3.71.3

18

Bompoc Nel8.YkaxknuTe BO3MOKHBIHM 1Mana3oH peryJnpoBaHMs BBIXOJHOTO
Hanpsoxenus (1, 2, 3 unu 4) BUIL, BeimonnenHoro no cxeme IT-1.

1- UBbIX>UBX;
2 - UBle<UBX;
3 - UBBIX:UBX;

4 - Ug,x MOXKET OBITH KakK OOJIbIIIe, TaK U MeHbIe Uy,

TIK-3.]1.1

19

Bompoc Nel9. Vkakute BO3MOXKHBINM Juana3zoH peryJinpoBaHUs
BBIXOTHOTO HanpsokeHus (1, 2, 3 wim 4) BUII, BbITOTHEHHOTO 1O cXeMe
[II1T-2:

1 - UBLIX>UBX;
2 - UBle<UBX;
3 - UBle:UBX;

4 - Uy, x MOXKET OBITH KaK OoJIbIlIe, TaK U MeHbIIE Uy,

TIK-3.]1.1

20

Bonpoc No20. VkaxuTe BO3MOXHBIN AUAMAa30H PETyIUPOBAHUS
BbIXOAHOTO HanpspkeHus (1, 2, 3 wiu 4) BUII, BeimonHEeHHOTO 10 cxeMe
JIBYXTaKTHOTO TIpeo0pa3oBaTesi MOCTOSHHOTO TOKA C BHIXOIHBIM
TpaHCcPOpMaTOPOM:

1 - UBLIX>UBX;
2 - UBBIX<UBX;
3 - UBBIX:UBX;

4 - U,,x MOKET OBITH Kak OoJibllie, Tak U MeHbIe Ug,.

TK-3.]1.1

21

Bompoc Ne21.VkaxknuTe BO3MOKHBIN Tnana3oH peryJnpoBaHMs BBIXOJHOTO
Hanpspkenus (1, 2, 3 i 4) BUII, BeinonnenHoro no cxeme OOIT:

1- UBBIX>UBX;
2 - UBLIX<UBX;
3 - UBLIX:UBX;

4 - Ugx MOXKET OBITH Kak OOJIbIle, TaK U MeHbIE Uy,

TK-3.]1.1

22

Bompoc Ne22. Vkaxxute BO3MOKHBIN JUANIa30H PETYIUPOBAHUS
BbIXOAHOTO HanpsbkeHus (1, 2, 3 wiu 4) BUII, BeimonHeHHOTO 110 cxeme

MK-3.]1.2
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OIIII:

1- Upn>Usy
2 - Ugx<Usy;
3 - Upi=Usy;

4 - Ug,x MOXKET OBITH Kak OoJIbllle, TaK U MeHbIIE Uyy.

23

Bompoc Ne23. Vkaxute ¢popmyny (1, 2 unu 3), mo KOTOpoii ciemyer
onpeaenaTh KodpGUIMEHT MyJIbcalliii BEIXOAHOTO HanpshkeHus BUIT:

1- kn:Unm/UHF.Cp;
2- kn:Unm/UBx.cp;
3 - kH:UHr,cp/UBX.Cp'

TIK-3.]1.2

24

Bonpoc Ne24. Vkaxute Gopmyny (1, 2, 3 unu 4), mo KOTOpou ciexyer
paccUYMTHIBATh BEIMYMHY BBIXOAHOTO HanpsbkeHust BUIL, BeimomHEHHOTO
no cxeme TIIIT-1:

1 — Usux.op=UsxY;

2 - Ugax.cp=Uex/Y;

3 - Usuxep=Uax(1-7);
4 - Ui op=Usi/ (1-7).

TK-3.]1.2

25

Bonpoc Ne25.Vkaxute ¢popmyny (1, 2, 3 unu 4), 1o KOTOpoii cienyer
pacCUMTHIBATh BEIUYHMHY BBIXOIHOTO Hanpshkerust BUII, BeImomHEHHOTO
o cxeme I1IIT-2:

1 — Upxp=Usx;
2 - Uy op=Usx/Y;
3 - Unux.cp=Ux(1-7);
4 - Upgex p=Ugil (1-y).

TK-3.]1.2

26

Bomnpoc Ne26. Ykaxute dhopmyny (1, 2, 3 unu 4), o KOTOpoi ciemyet
PacCUMTHIBATh BEIMIMHY BBIXOMHOTO HanpspkeHuss BUII, BeIToTHEHHOTO
no cxeme J(IITH I

1 — Upux.ep=Usx¥/Kep;

2 - Upiax.op=Us/ (Y Kup);

3 - Usux.cp=Uex(1-7)/ Kep;
4 - Ugiix cp=Unn/[(1-7) Kip]-

[K-1.3.1

27

Bonpoc Ne27. Vkaxure Gpopmyany (1, 2, 3 unu 4), no KoTopoii cieayer
paccuuThIBaTh BEIUYMHY BbIXOAHOTO HanpsbkeHus BUII, BeimonnenHoro
no cxeme OIIIT:

1 - UBBIXACp:UBX’Y/kTp;

IK-3./1.1
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2- UBLIX.cp:UBX/(Y kTp);
3- UBle.Cp:UBX(l-Y)/ kTP;
4 - UBLIx.cp:UBX/[(l-Y) kTp]'

28 Bormpoc Ne28. Ykaxute ¢popmymny (1, 2, 3 nnu 4), o KOTOpPO cleayer IMK-3.11.1
pacCUYHMTHIBATh BEIMYMHY BBIXOAHOTO HarnpspkeHust BUIL, BeimoHEHHOTO
o cxeme OOII:

1 — Unux.cp=Unxy/Kep;

2 - Up op=Us/ (¥ Kp);

3 - Uniix cp=Unx(1-y)/ Kap;
4 - Upyx op=Us/[(1-7) Kip].

29 Bonpoc No29. Vkaxute popmyny (1, 2 unu 3) nis pacuera IK-3.14.1
ko dunmenta nonesnoro aericteus BUII n:

1 - n:PHr/PBx;
2 - n: PBX /PHF1
3 - N=1-P,/Pys.

30 Bompoc Ne30. Ykaxute dpopmyny (1, 2 umu 3) st pacdera TpedyemMoro IK-3.J1.3
obmiero ko3 urreHTa yCUaeHUs 3aMKHYTON TI0 HATIPSKCHUST CHCTEMBI
BUIT:

1- K:AUHF. pa3/AUHr. 3aMK '1a
2 -K=U,. HOM/Upr. mace1;
3 - K=Uy;,. HOM/UOH. waxe =1

31 Bomnpoc Ne31. Ykaxute popmyny i pacuera kodpduuuenta yeunenus | [1IK-3.71.3
cunosoi cxembsl BUII:

1- knp:Enp/ Uynp. MaKcs
2- ka:EHp/UOH. MaKcs
3- knp:Enp/UBx. HOM»

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HOU (hOPMBI
o0OydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHr KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeToquveckre  MaTepualbl,  ONPEACIAIONAE  HPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX JTanbl (OPMHUPOBAHUS KOMIETCHIIMMA, coOAepkKarcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYOIMUX MNOPSIO0K U MPOUEaypy
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMH O0YyJaroIInXCs
I'VAIL
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11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLTAHBI

OOyuaromuecss TOJDKHBI OCBOWTH JHUCIHHUIUIMHY Ha ypPOBHE, TIO3BOJISIONIEM WM
OpPUEHTHPOBATHCSI B CXEMHBIX PEIHICHUSX, MaTeMaTUYECKUX MOJIENsAX, CBOMCTBaxX U
XapaKTEePUCTUKAX COBPEMEHHBIX BTOPUYHBIX MCTOYHMKAX MHUTAaHUS. YPOBEHb OCBOEHUS
JUCUUIUIMHBI JIOJDKEH TO3BOJISITH CTYJEHTAM I[POBOJMUTH THUIOBBIE PAacyeTbl OCHOBHBIX
MapaMeTPOB M XapAKTEPUCTUK BTOPUYHBIX HCTOUYHMKAX MUTAHUS, MPOBOJAUTH HUCIBITAHUS U
AKCIUTyaTaIMI0 BTOPUYHBIX UICTOYHUKAX MMUTAHUS.

B pesynbpTare nuzydeHus: AUCIUIUTMHBI 00YJaroNTuecs JOJKHBI:

- MOJYYHUTHh OOIIee MPEACTAaBICHUE O HA3HAYCHUU U BUIAX COBPEMEHHBIX BTOPHYHBIX
HMCTOYHUKAX MHUTaHUA, 3HATh MPOCTEHIIEe MAaTEMAaTHUYECKOE ONKMCAHUE UX DJIEMEHTOB, CXEMBbI
BKJIFOYEHUS, OCHOBHBIE MTAPAMETPhI, XapaKTEPUCTUKHU U CBOMCTBA;

- YMETh UCIOJIB30BaTh MPUOIMIKEHHBIE METOIbI pacyeTa U BRIOOPA OCHOBHBIX AJICMEHTOB
BTOPUYHBIX HICTOYHUKAX MTUTAHUS;

- OBITh B COCTOSIHUM HCIIOJIb30BaTh MOJyYCHHBIE 3HAHUS, YMEHUS W HABBIKM B CBOCHU
po(heCCHOHANLHOM NIEATEIHbHOCTH TP PEIICHUH TMPAKTUYECKUX 3aJad MPU HCIOJIb30BAHUU
BTOPUYHBIX UICTOYHUKAX MUTAHUA.

11.1. Meroauueckue ykazaHusl A OOy4aroIUXCs 10 OCBOEHHIO JIEKLIMOHHOTO
MaTepuaia

OcCHOBHOE Ha3HAYEHME JIEKIIMOHHOTO MaTepuajiga — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
r1y0OKoe U sCHOE M3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIMM B
paMKax JIUCLHMILIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALMIO IO TEME, & B OCBOCHHUH
dyHIaMEeHTANBHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAayYHOrO ITO3HAHHSA, HOBEWUIIMX
JOCTMDKEHUI Hay4yHOH Mblciu. B yueOHOM mporiecce JeKIUs BBINOJHAET METOA0JI0IHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMAMOHHYIO (QYyHKIMU. JIeKuMsl pacKpbIBaeT MOHATUNHHBINA anmapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOsieMbl, AaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMHU AUCLUIITIMHAMM.

[Inanupyemble pe3yabTaThl IPU OCBOEHUH 00yYaroUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUYECKOI pabOoThl COBMECTHO C IIPEIOJIaBaTENEeM;

— pa3BuTHe NOPOPECCHOHATBHO-/IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TIOSIBJIEHHE HEOOXOAMMOTro HHTEpeca, HEOOXOAUMOTO IJIsi CAMOCTOSITEIbHON PabOTHI;

— TIOJy4YyeHHE 3HAaHUNW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiine rofbl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICIH U
MOJIO)KEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJIaM, MOBTOPSATh HUX B  Pa3IMuYHBIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOI'O OHMMaHUs BCEX HEOOXOIMMBIX TEPMUHOB U TIOHSATHUH.

CrpyKTypa npeiocTaBieHus JeKIIMOHHOIO MaTepuaa:

JlekuMOHHBI MaTepua’d MOXKET COINPOBOXKAATHCS JIEMOHCTpAalMEd ClIalioB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuajga IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCUH 00
0COOEHHOCTSX MPUMEHEHUS OTJENIBHBIX TEMATHK M0 JUCIUTUIMHE.

11.2. Meroauueckue ykazaHus A OOYyYaloIUXCsS MO BBIIOJIHEHUIO J1a00paTOPHBIX
pabor

B xozme BbIMONHEHHS J1a0OpaTOpHBIX paboT oOy4aromuics [OJDKEH YIIyOuTh U
3aKpENHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKH, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(HUKAIMOHHON XapaKTEPUCTHKONW OO0YyJaromerocs.
BrimonHenne mabopaTopHbIX pabOT COCTOUT M3 KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUATUH.
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BrimonHenue 51ab0paTopHBIX pabOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3y4CHUS TUCLHUIUIMHBL, OINpeAesieMold Y4eOHBIM IUIAHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00y4YaroIerocs:

— nOpuoOpeTeHHEe HAaBBIKOB HCCICIOBAHUS MPOLECCOB, SBICHHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOH JUCIUIIMHBL;

— 3aKpeIUICeHHE, pa3BUTHE W JICTAIM3alUs TEOPETHUYECKUX 3HAHHM, IMOJyYCHHBIX Ha
JCKIHSIX;

— TOJydYeHHe HOBOW MH(OpMaLuy 10 N3y4aeMol AUCIHIUINHE,

— nOpuoOpeTeHHWEe  HAaBBIKOB  CAMOCTOATENFHOM  paboThl ¢ 1a0OpaTOpHBIM
000py1I0BaHUEM U MPUOOPAMH.

3ajianue ¥ TpeboBaHus K IPOBEICHUIO J1a00paTOPHBIX PadoT
B METOAMYECKUX YKa3aHUSIX K BBIMOJHEHUIO JTJAOOPATOPHBIX padoT [5], [6].

CrpykTypa u dopma oTyeTa 0 1ab0paTOpHOU padoTe
B METOJMYECKUX YKa3aHUSX K BBIIOJHEHHIO JIADOpaTOpHBIX pador [5], [6].

TpebGoBanus Kk ohopMIIeHHIO OTYETa O TabopaTopHOi paboTe
B METOJMYECKUX YKa3aHUAX K BBIMOJIHEHHIO TaOOpaTOpHBIX padoT [5], [6].

11.3. Mertoauueckue ykazaHus JUIsi OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIbHON
paboTsl

B Xoze BBITIOJHEHUST CaMOCTOSITEIIBHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy O
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMPEToaBaTelisi, HO 0€3 ero HemocpeJICTBEHHOTO
YUYaCTHS.

B mporiecce BBHIMOTHEHHSI CaMOCTOSITEIIEHON paboThl, y oOydaromierocst (GhopMHUpyeTcs
1enecoo0pa3Hoe MIaHUPOBaHUE paboyvero BpEeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMCHUS
¥ HaBBIKA B YCBOGHHWH W CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00CCIICUMBACT BBICOKUM
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHsI, IIOMOTACT TIOJYYUTh HABBIKH TTOBBINICHHS
MpoeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuajiaMH,  HAMNpaBSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00ydJaronuxcs, IBISIOTCS:

—  y4eOHO-METOANYECKU MaTepuan Mo AUCIUILTHHE.

11.4. Metoauueckue yKazaHus JUIsl OOYyYaroIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTHU

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAET KOHTPOJIb KadecTBa 3HAHUMU
00yYaroImuxcsi, OCYLIECTBISEMOIO B TEUEHUE CeMecTpa C IIeJIbI0 OLIEHMBAHMS XO/Ja OCBOCHHUS
JUCITATIITUHBI.

Texymuii KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCS B TEUYEHHE CEMECTPA C UCIIOJIB30BAHUEM
TECTOBBIX BOMPOCOB (Ta0:1.18) u pe3ynbTaToB pemIeHHs 3a/Ja4 Ha MPAKTUYECKUX 3aHATHSIX. B
KOHIIE CEMeCTpa II0 pe3yibTaTaM TEKYIIEro KOHTPOJS BBICTABISAETCS OLEHKA, KOTOpas
YUUTBIBAETCS IIPU BBICTABJICHUH OLIEHKHU IO pe3yJabTaTaM MPOMEKYTOUHON aTTeCTAllUU.

11.5. Metoauyeckue ykazaHus Jjisi OOYYArONIUXCS MO MPOXO0KICHUIO MPOMEXYTOTHOM
aTTecTaluuu

[IpomexxyTounast ~ aTTecTamsi  OOyJarOmUXcsi  MPEAyCMaTpuBaeT  OICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YyIbTaTOB OOYy4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
ceost:

— 9JK3aMeH — (opma OLEHKH 3HaHUM, TONYyYEHHBIX OOYYalOIIUMCS B Ipoliecce
W3YYEHHUS BCEH MUCIUIUIMHBI WM €€ YaCcTH, HAaBBIKOB CAMOCTOSITENILHON paboOThI, CIIOCOOHOCTH
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NPUMEHATh MX JJis pElIeHUs MPAKTHUECKUX 3ajad. JK3aMeH, Kak MpPaBWIO, MPOBOJUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHUM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHO»,
«XOPOLIOY, KYJOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

[IpomexyTouHas aTTecTanus MPOBOJUTCS 11O BOMPOCaM, IPUBEIEHHBIM B Tabnuiie 15.

[Ipu oreHKe OKOHYATENBHBIX PE3yJIbTAaTOB OOYUEHHUs MO TUCIUIUIMHE YYUTHIBACTCS
OLICHKA [0 TEKYyHIEMY KOHTPOJI, a TaKKe OTCYTCTBHE WJIM HAJIMYKE 3aJ0DKEHHOCTH I10
NpaKTUYECKUM 3aHATHAM. [lpy Hanuuum 3a0JDKEHHOCTEH 10 TMPAKTHYECKUM  3aHSTHUSM
UTOTOBasl OlleHKa cHIkaeTcs Ha 0,5 Gaia 3a Kaxkaylo HEpEeUIeHHYIO 3a/1aqy.

Cucrema OIEHOK IpPH MPOBEIACHUU MPOMEKYTOYHOM aTTeCTallud OCYIIECTBISETCS B
cooTBeTcTBUU ¢ TpeboBanusiMu [lonoxenuit «O TekyleM KOHTpOJE YCIEBAEMOCTH U
OpOMEXyTOuHOW arrectauuu cryfaeHToB ['YAII, oOywaromuxcs TO NpOrpaMMbl BBICIIETO
oOpazoBanusi» u «O MOAYIbHO-PEUTUHIOBOM CHCTEME OIICHKM KadecTBa ydeOHOW paboThl
crynentoB B 'Y AI».
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI

JlaTa BHECEHUS
N3MEHCHHI 1
JIOTIOJTHCHUH.

IToanucek BHECHIETO
W3MCHCHHUS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI

Jata u Ne

IIPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




