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AHHOTAHUSA

Jucuumiuza «lIpoekTupoBaHue BTOPUYHBIX HMCTOYHMKOB IUTAHUS» BXOIAUT B
o0pa3oBaTeNbHYI0 MIpPOrpaMMy BBICHIETO OOpa3oBaHMsA [0 HAMPABICHHUIO IOATOTOBKH/
cnenuanbHocT  13.03.02  «DnekTposHepreTMka UM JIEKTPOTEXHUKA»  HaIllPaBIEHHOCTU
«dnexTpomexanukay. JJucuurmimnaa peanusyercs kadeapoit «Ne32y.

JucuumniinHa HaleneHa Ha GOpMHpPOBAHKE Y BHITYCKHUKA CIIETYIOIUX KOMIETEHLIUHI!

I1K-3 «CnocoOeH O1eHnBaTh TEXHUIECKOE COCTOSHUE, TOIIEPKAHUE U BOCCTAHOBIICHUE
paboTOCIOCOOHOCTH IEKTPOIHEPTETUIECKOTO U AEKTPOMEXaHHUECKOTO 000PyJOBAHUSD)

[IK-4 «CrocobeH TuIaHupoBaTh pabOTHI MO IKCIUTYaTallUU JIEKTPOIHEPTETUUYECKOTO H
AIIEKTPOMEXAHUYECKOTO 000PYAOBaHUSD)

CopepxaHue TUCHUIUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C:

-M3y4eHUEM YCTPOWCTBA, MPHUHLIMNA PabOThl OCHOBHBIX CXEM BTOPUYHBIX HCTOYHUKOB
MUTaHUS;

- OCBOEHHEM METOJIMK pacdyeTa BTOPUYHBIX HCTOUHUKOB IMUTAHUS U BHIOOpA UX OCHOBHBIX
3JIEMEHTOB;

- OCBOEHHEM METOJIOB HCIbITAHUSI BTOPUYHBIX HCTOYHUKOB MUTaHHUS M 00pabOTKH
Pe3yJbTaTOB UCTIBITAHUS.

[IpenogaBanue TUCHUIUIMHBI MpeIyCMaTpUBAaeT cCieaylomue (GOpMbl OpraHU3aLUU
yueOHOTO Mpoliecca: 1eKyul, NPaKmuyeckue 3ausamus, CamocmosamenbHas paboma cmyoeHma.

[IporpaMmoit AHUCHUIUIMHBI TPETYCMOTPEHBI CIENYIOIIME BHJbI KOHTPOJS: TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTalus B popMe dK3aMeHa.

OO6mrast TpyJ0€MKOCTh OCBOCHHS JUCITUTUIMHBI COCTABIIsICT 4 3a4eTHBIX eAWHUII, 144
qaca.

S3bIK 00yUYeHHS MO JUCHUILTUHE KPYCCKUN »



1.

HepequL IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ o JTUCHUIIJIHHE

1.1. Ileau mpenogaBaHUs TUCHUILIHHBI

OCBOCHHEC MHKCHCPHBIX METOAUK PACUCTa OCHOBHBLIX TUIIOB BTOPUYHBIX HCTOYHHUKOB

3IEKTPONMUTAHUS.

B nponecce o0yuenus o qucuuiuimHe «lIpoextupoBanue BUID» kaxaplii cTyeHT
JOJIKEH NMPUOOPECTU MTPAKTUUECKHUE HABBIKY 110 PACUYETY U MPOEKTUPOBAHUIO OCHOBHBIX THIIOB
BHII, 410 1103BOJIUT UM YCIEUIHO PEIIaTh TEOPETUYECKUE U MPAKTHYECKUE 3aa4H B UX
po(hecCHOHATBFHON ICATENIEHOCTH, CBSI3aHHOM C IPOCKTUPOBAHUEM U DKCILTyaTaIen
BTOPUYHBIX UCTOYHUKOB ITUTAHMUS.
B ob6nactu BoCHHTaHUS JIMYHOCTH LENBIO TOATOTOBKH TIO JAHHOW AWCHUIUIMHE SBISETCS

dbopmMupoBaHre OCHOB

OOIIEKYABTYPHBIX W  MPO(ECCUOHATBHBIX KOMIETEHIUNA s

MpUOOpETEeHUs  KayecTB, HEOOXOJUMBIX pa3paOOTUMKy HOBBIX BTOPHYHBIX HCTOYHHKOB
Kak  IIeJIeyCTPEMJICHHOCTh,  OPraHM30BaHHOCTh,  TPYAOJIOOHE,
OTBCTCTBCHHOCTD, I'Pa’KIaHCTBECHHOCThb, KOMMYHHUKATUBHOCTE U JIP.

JucuumninHa BXOAWT B COCTaB 4acTd, (POpPMHpPYEMON Y4aCTHUKAMHU
00pa30BaTEIIbHBIX OTHOIIECHUH, 00pa30BaTEILHOW MPOTPAMMBI BBICIIETO 0Opa30BaHUs
(manmee — OIT BO).

IIUTaHUA, TaKuX

1.2.

1.3.

[lepeuenp mIaHUPYEMBIX pE3yIbTaTOB OOy4YEHUS 1O JAUCLMILIUHE,
COOTHECEHHBIX C IUTAaHUPYEeMBIMHU pe3ynbraramu ocBoeHus OI1 BO.

B pesynbraTe u3yueHUs AUCUUILIMHBI OOy4aIOUIUICS JOJKEH 00ManaTh CIEAYIOUIUMU
KOMIETSHITUSIMHA WIIH UX JacTsAMHU. KOMIIETEeHIINY ¥ WHIUKATOPHI UX TOCTHKEHUS TTPUBEIACHBI B

Tabmuue 1.

Tabmuma 1 — IlepeyeHb KOMIETEHIMI U HHIUKATOPOB UX JTOCTHYKCHUS

Kareropwus (rpymma)
KOMTICTCHITUT

Konx 1 Haumenosanue
KOMIIETEHIIUHA

Ko n HaumeHoBaHHe UHIUKATOPA
NOCTHYKEHHUS KOMIIETCHIINHT

[Ipodeccrnonanbubie
KOMITETEHITUI

I1K-3 Cnocoben
OIICHUBATH TEXHUYECKOE
COCTOSIHHE,
HOJIJICPYKAHUE
BOCCTaHOBJICHUE
paboTocrnocoOHOCTH
3JIEKTPOIHEPTETUYCCKOTO
u
EKTPOMEXaHUIECKOTO
000pyI0BaHUS

I1K-3./1.3 pazOupaeTcsi B OCHOBaX
ANEKTPOTEXHUKU

[Ipodeccruonanbubie
KOMITIETEHITNH

I1K-4 Cnocoben
IUTAHUPOBATh PaOOTHI 110
AKCILTyaTaI[H
3JIEKTPOIHEPIETUYCCKOTO
u
AIIEKTPOMEXaHHUUECKOTO
000pyI0BaHUS

I1K-4.J1.3 cMBICTUT B MpaBUIax
IKCIUTyaTalluH SJEKTPOTEXHUUECKOTO
000pynoBaHUS

2. MecTto mucuunuHbl B cTpyktype OIl

I[I/ICL[I/IHJ'II/IHa MOXKET 68.3I/IpOBaTBC$I Ha 3HAHUAX, paHEC HpI/IO6peTeHHBIX 06y‘IaIOH_II/IMI/IC}I
IIpU U3YUCHUU CIICAYIOIINX JUCHUIIINH:

- aﬂeKTpOMeXaHI/ILIeCKI/IC

SHEPTUH;

U TOJYIIPOBOAHUKOBBIC npeo6pa3013aTeJm 3HCKTpH‘ICCKOI>'I




— DIIeKTPOHHUKa,
— CuoBasi JIEKTPOHHUKA.

3HaHMsI, T[IOJIyYEHHBIE IIpM M3YyYEHUM MaTepuajla JaHHOM JMCLMIUIMHBI, HUMEIT Kak
CaMOCTOSITEJIBHOE 3HAYEHHE, TaK U UCIOJIb3YIOTCS IIPU U3YYEHUH APYTUX JUCLUIUIMH:
— IIpoekTupoBaHHE 3JIEMEHTOB U YCTPOMCTB CUCTEM aBTOMATUYECKOTO YIIPABIICHHUS.

3. O0BbeM M TPYA0EMKOCTb THCIIUIIIUHBI

Jlanubpie 00 o0memM o0beMe AMCIUIUIMHBI, TPYJOEMKOCTH OTHAENBHBIX BUAOB Yy4eOHOM
paboTHI IO AUCIHUIDIHHE (U pacrpeesieHue 3TOH TPYJOSMKOCTH IO CEMECTpaM) MPeACTaBICHBI B
Tabnure 2.

Tabnuia 2 — O6beM U TPYAOEMKOCTh AUCHUTIIIMHbI

TpynoemkocTs 1o

Bun yaeOHoli paboThI Bcero CeMecTpam
Ne8
1 2 3

Oowan mpyooemkocma OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
Ayoumopnbie 3anamus, BCETo Jac. 51 51
B TOM YHCIJIE:

nexiuu (JI), (qac) 34 34

npakTuueckue/ceMunapckue 3anarus (I13), 17 17

(qac)

naboparopasie padoTsl (JIP), (dac)
KypcoBoit mpoekt (padota) (KII, KP), (qac)

JK3aMeH, (Jac) 36 36
Camocmosamenvhnas paboma, Bcero (4ac) 57 57
Buo npomesrcymounon ammecmayuu:. 3a4er,
mapd. 3ader, sk3amen (3auer, Judd. 3ay, OK3. DK3.
DK3.%%*)

Fx

[Ipumedanue: kaHmUAATCKUI IK3aMEH

4, ConeprxaHue TUCUUILIAHBI

4.1, Pacnpenesienne TpyA0eMKOCTH TUCHUILIMHBI 10 pa3/iesiaM U BUAAM
3aHATHMN.

Paznensl, TeMbl JUCHMILINHBI U UX TPYI0EMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuia 3 — Pa3aensl, TeMbl AUCHUILIINHBL, HX TPYAOEMKOCTh

P Jlexkniun 113 JIP KII CPC
a3Cibl, TEMbI JUCITUITINHBI (qac) (C3) (‘IaC) (qac) (qac)
Cemectp 8
Paznen 1. [ToaynpoBotHUKOBBIE TPHUOOPHI 2 2 7

CHJIOBOM SJICKTPOHUKHA

Tema 1.1. YcrpoiicTBO, NpUHIMIT PaOOTHI,
XapaKTEPUCTUKH IUOJ0B, THPUCTOPOB,
TPAH3UCTOPOB

Pazgen 2. Bempsamurenu 10 3 13




Tema  2.1.0cHOBHBIE TapaMeTpbl U
XapaKTEPUCTUKU BBIIPSIMUTEIICH.

Tema 2.2. OgHoazHbIe BHITPSIMHUTENN

Tema 2.3. TpexdazHbie BEIIPAMUTETH

Pa3nen 3. ABTOHOMHbBIE HHBEPTOPHI

10

20

Tema 3.1. OgHoda3zHble HTHBEPTOPHI TOKA
HapauIeIbHOTO U MOCIIEI0BATEILHOTO THIIA

Tema 3.2. OgHoda3Hble HTHBEPTOPHI
HaTPSHKCHHS

Tema 3.3. Tpexda3Hbie UHBEPTOPHI

Pazgen 4. IIpeobpazoBaTesin MOCTOSTHHOTO
ToKa B octosiHHbIN TOK (I1I1T)

12

17

Tema 4.1.11IIT ¢ mociiegoBaTEIbHBIM
KiroueBbIM emertoMm (TTT1T-1)

Tema 4.2.I1IIT ¢ napajuteTbHBIM KITHOYEBBIM
anementoM (II1T-2)

Tema 4.3. OqHOTAaKTHBIN OPSIMOXOI0BOM
npeoOpas3oBaresb

Tema 4.4. OGHOTAKTHBIN 0OPATHOXOI0BOM
npeoOpazoBaTelb

Tema 4.5. JIByXTakTHBIN KOHBEPTOP C
TpaHCPOPMATOPHOU CBSI3BIO LIENMU HATPY3KH
Y UCTOYHUKA MUTAHUS

Hroro B CEMECTPE:

34

17

57

Hroro:

34

17

57

4.2. ConeprkaHue pa3iejioB U TeM JEKIIHOHHBIX 3aHATHIA.

ConeprkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATUH IPUBEACHO B TaOIHIE 4.

Tabmuma 4 — CojepxaHue pa3esioB M TeM JICKIIMOHHOTO ITUKJIA

Howmep .
Ha3Banue u coaepxanue pa3ienoB U TEM JIEKIIMOHHBIX 3aHATUN
paszena
1 [TonympoBOAHUKOBBIE PUOOPHI CHIIOBOH SIEKTPOHUKU

TUPUCTOPOB, TPAH3UCTOPOB, IOTCPU MOITHOCTH.

Tema 1.1 | YerpoiicTBo, mpuHIMI pabOTHI, BOJIBT-aMIEpHbIE XapaKTEPUCTUKHU JUO0/IOB,

Paznen 2. | Bempsamurenu




Tema 2.1 | Kiaccudukanus BEIIPSMUTENICH U OCHOBHBIE MTAPAMETPBI U XapaKTEPUCTHKU
BBIIIPSIMUATEIICH.

Tema 2.2 | OnHoda3HbIe BEIIPAMUTENIN: CXEMBbI, XapaKTEePUCTUKH, OCHOBHBIE PACYETHBIC
COOTHOILICHUSI.

Tema 2.3 | Tpexda3zHbie BBIIPSIMHUTEIHN: CXEMBbI, XapaKTEPUCTUKH, OCHOBHBIE PACUETHBIC
COOTHOILICHUSL.

Pa3nen 3 | ABTOHOMHBIE HHBEPTOPHI

Tema 3.1 | YerpoiicTBa, mpuHIHIT pabOTHI, XapaKTEPUCTHKU OJHO(A3HBIX HHBEPTOPOB TOKA
MapajIeIbHOTO U TIOCIIEI0BATEIBHOTO THUTIA

Tema 3.2 | YerpoiicTBa, mpuHIHIT pabOTHI, XapaKTEPUCTHKU OHO(A3HOTO HHBEPTOpA
HaNPsDKEHHUS IPY IHAPOTHOM M HIMPOTHO-UMIYJIBCHOM CIIOCO0aX PEryIHpPOBAHHS
BEJIMYUHBI BBIXOHOTO HAIIPSKEHUS

Tema 3.3 | YerpoiicTBo, mpuHIUN pabOThL, XapaKTEPUCTUKH TpeX(a3HOro HHBEPTOpa
HaTPSDKSHHS TTPH MIUPOTHOM M ITMPOTHO-UMIYIIBCHOM CITOCO0aX PETyITHPOBAHHS
BEJIMYUHBI BBIXOJJHOTO HAIIPSKEHUS

Pasnen 4 |IIpeoOpa3zoBarenu MOCTOSHHOTO TOKa B mocTossHHBINA Tok (I1I1T)

Tema 4.1 |YcrpoiictBo, mpuHIun padoTsl, Xapakrepuctuku 11T ¢ mocnenoBaTenbHBIM
kroueBbIM 3ementom (TTT1T-1)

Tema 4.2 | YcrpoiictBo, nmpuHItun padoTsl, xapakrepuctuku [T ¢ mapamieasHbIM
kroueBbIM 3ementoM (TIT1T-2)

Tema 4.3 | YcTpoiicTBO, MPUHITUT PAOOTHI, XapaKTEPUCTUKU OJJHOTAKTHOTO MPSIMOX0I0BOTO
npeoOpazoBaTes

Tema 4.4 | YcTpoiicTBO, MPUHITUTT PAOOTHI, XapaKTEPUCTUKU OJHOTAKTHOTO 0OOPaTHOXOJ0BOTO
npeoOpa3oBares

Tema 4.5 | YcrpoiicTBo, mpUHLHKI PaOOThI, XapaKTEPUCTUKH JIBYXTaKTHOI'O KOHBEPTOpA C

TpaHc(HOPMATOPHOU CBA3BIO IIENH HATPY3KU U UCTOYHUKOM IMUTAHUS

4.3. IpakTHyeckne (CeMUHAPCKHUE) 3aHATHS

TeMmbl MNPAKTUYICCKUX 3aHATHH U UX TPYAOCMKOCTb IPHUBCACHLI B Ta6n1/1ue 5.

Ta6Jmua 5-— HpaKTI/I‘IeCKI/Ie 3aHATHUS U UX TPYAOCMKOCTD

N Dopmbl
2 Tpynoem- No
N o pasjgena
TeMbI IpaKTUYECKUX 3aHATUH HNPaKTUICCKUX p

I/ p 5 KOCTb, (Jac) JACIIMTITHHbI

3aHATHH

Cemectp 8
1 | Meroauka pacuera I1I1T c Pemenne 3agau 3 4.1
MOCJIENOBATEILHBIM KIIFOUEBBIM DJIEMEHTOM | IIO0 TEME




2 | Meroauka pacuera [T ¢ mapamienbHbBIM Pemenue 3agau 3 4.2
KIIFOUEBBIM 3JIEMEHTOM 110 TEME
3 | Meroauka MpOEKTUPOBAHUS OTHOTAKTHOTO Pemenue 3agau 4 4.3
IIPSIMOXO0/I0BOTO KOHBEPTOpA 110 TEME
4 | Meroauka IpOeKTUPOBAHUS OJTHOTAKTHOTO Pewenne 3anau 4 4.4
00paTHOXO0I0OBOTO KOHBEPTOPA 10 TeMe
5 | Meroauka MpoekTHUpoBaHUS [BYXTakTHoro | Pemienue 3agau 3 4.5
KOHBEpTOpa 0 TeMeE
Bcero: 17
4.4, JlaGopaTopHble 3aHATHSA
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYAOEMKOCTh IIPUBEACHBI B Ta0NUIIE 6.
Tabnuia 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTb
Ne
Ne TpynoemkocTb azzena
HaumenoBanue nabopatopHbIx paboT pyA » | P
n/m (gac) JUCIIATT
JIHBI
Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO
Bceero
4.5. KypcoBoe nipoexkTupoBaHne/ BbINOJHEHHE KYPCOBOM
padoThI
VY4eOHbBIM IIIaHOM HE MIPETYCMOTPEHO
4.6. CamocrosiTejibHasi pa6oTa 00y4arouuxcst

Bunel camocTosiTensHON paboThI M €€ TPYA0EMKOCTh IPUBEICHBI B Tabnule 7.

Tabnuua 7 — Buapl caMOCTOSTENBHON PaOOTHI M €€ TPYI0EMKOCTh

N Bcero, | Cemectp 8,
Bun camocrositenbHOM paboThI
qac qac
1 2 3
W3ydeHue TeopeTH4eckoro Marepuana
40 40
mucruruael (TO)
KypcoBoe npoektupoanue (KI1, KP)
Pacuerno-rpaduyeckue 3aganus (PI'3)
Beinosnnenue pegepara (P)
[TonroToBka K TEKyLieMy KOHTPOJIIO 7 7
ycneBaemoctu (TKY)
Howmamrnee 3aganue (J13)
KonTpoashble paboTs 3a04HHKOB (KP3)
IToaroroska Kk MpOMEXyTOYHOMN 10 10
arrecrainuu (ITA)
Bcero: 57 57




5. IlepeyeHb y4ueOHO-METOAMYECKOT0 00ecTeyeH sl
JJISl CAMOCTOAITE/ILHOM PadoThl 00y4YAIOIIUXCS MO TUCIUTITIHHE
(Moxy.110)

VY4eOHO-METOANYECKUE MaTepHalibl Ul CaMOCTOSTEIbHOW PabOThl OOY4YaIOIIMXCS yKa3aHbI B
Tadm. 8.
6. IlepeyeHb MeYATHBIX M IJIEKTPOHHBIX YUEOHBIX H3IAHUIA

[lepeueHp nevaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3JaHUI IIpUBEJIEH B Tabaule 8.
Tabmuna 8— IlepeueHb MeYaTHBIX U AIIEKTPOHHBIX YIEOHBIX H3IaHHUHA

HIudp bubmmorpaduueckas cepiika / URL ampec Koanuectso
IK3EMIUIAPOB B
oubnuoreke
(xpome
AIIEKTPOHHBIX
HK3EMILISIPOB)
621.311 1.MaptsiHoB A.A. CunoBas anekTpoHuka. YacTs |. 70
M29 BeImpsiMuTenu u perynsaTopbl IepeMEHHOTO HAIPSHKEHUSI.
I'VAIL CII6. 2011. 186¢.
621.311 2.MaptsiHoB A.A. CunoBas 3nekTpoHuka. Yacts |l. 70
WuBepTOphI HANPSHKEHUS U TPE0Opa30BaATEIH YaCTOTHI.
M29 I'VAIL CI16.2012. 146¢.
621.311 70
3. MapteiHoB A.A.. [IpoekTpoBaHWE€ MMITYJIBCHBIX
M29 MOJTYTIPOBOTHUKOBBIX npeobOpazoBarenei MOCTOSIHHOTO

HaIpsDKEHUS B TIOCTOSIHHOE HaIpshKeHHUE: yueo. mocodue/ A.A.
Maptsinos. CI16.: CIIOI'YAIL 2011. 216 c.:

621.382 4 MapteiHoB A.A. CunoBas 3J€KTpOHHUKA: yu4e0. —METO/I. 70

M29 ITocobue/A.A. MapteiaoB.-CI16.: TYAII 2015.-214c.

621.314 .5.MapteiHOB A.A. OCHOBBI TPEOOPa30BATEITHLHON TEXHUKH. : 35
YyebHo-meroauueckoe nocoobue. Yacte | / A.A. MapThIHOB.

M29 CII6.: 'YAIL 2016. 187 c.:

621.314 6.MapteiHOB A.A. OCHOBBI TPEOOPA30BATEIIBHON TEXHHUKH. : 35
Yyebno-meroauueckoe nocodbue. Yacts I / A.A. MapThIHOB.

M29 CII6.: I'YAIL 2016. 147 c.:

7. TlepeuyeHb 3JIEKTPOHHBIX 00Pa30BaTeIbHBIX PeCypcoB
HH(OPMAIHOHHO-TEJIEKOMMYHUKALIMOHHOI ceTu «AHTepHeT»

[Tepeuenn ANEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(GOPMaIMOHHO-
TEJICKOMMYHUKAMOHHONW ceTu «VHTepHeT», HEOOXOAMMBIX s OCBOCHHUS JUCIHILTUHBI
npuBeeH B Tabmuie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX 00pa30BaTENbHBIX PECYpCOB HH(OPMALIMOHHO-
TEeJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL anpec Haumenosanue

URL:http://194.226.30/32/book.htm | bubnuorexka Anmunucrpanuu [pesunenra PO
[DnexTpoHHBI pecypc]

URL:http://imin.urc.ac.ru Bupryansabie 6n0ar0TEeKH [ DNEKTPOHHBIN pecypc].

URL:http://www.rsl.ru Poccuiickas HammoHanpHas OubnIuoTeka [ DNeKTpOHHBIN



http://194.226.0.30/32/book.htm
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pecypcl.
URL:http://web.ido.ru DjekTpoHHas OnbInoTeKa [ DIIeKTpOHHbBIN pecypc].
URL:http://gpntb.ru l'ocynapcTBenHas myOnu4Has HAY9HO-TEXHUYECKAs

oubnmoreka Poccuu [DneKTpOHHEIHN pecypce].

http://window.edu.ru/ WNudopmanmonnstii mopran «EanHoe 0KHO JOCTyma K

00pa3zoBaTesIbHBIM pecypcam» [ DIeKTPOHHBINA pecypc]

8. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOT Ui

8.1. [Ilepeuenr  mporpaMMHOTO  OOECHEYEHHsS,  HCIOJB3YeMOTO  TIpU
OCYILIECTBJIEHUH 00pa30BaTEIbLHOTO MPOliecca MO AUCLHUIIIIMHE.

[lepeueHp UCIIOIB3YEMOIO MPOrPAMMHOTO OOecreueHus npeacTanieH B Tadnuue 10.

Tabmuma 10— [Tepeuens mporpaMMHOTO 0OECTICUCHIS

No 11/11 HaunmenoBauue

He npenycmoTtpeno

8.2. Ilepeuenr wWH(POPMAMOHHO-CIIPABOYHBIX CHUCTEM, HCIOJIB3YEMBIX TpHU
OCYILIECTBIIEHIH 00pa30BaTeIbHOIO MpoLiecca M0 AUCHUTIIHHE

[lepeuenr HCMOIB3yeMBbIX HH(DOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IHIPEJCTAaBIECH B
Taonuie 11.

Tabmuia 11— [lepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaunmeHnoBanue

He npenycmotpeno

9. MarepuajabHO-TeXHHUYECKas 0a3a

CoctaB MarepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOUW [UIi  OCYIIECTBIICHHS
00pa3zoBaTeNIbHOTO MpoIiecca Mo JUCIUIUIMHE, IPECTaBieH B Tadnuiel 2.

Tabmuma 12 — CoctaB MaTepUaibHO-TEXHUUECKOU Oa3bl

No HaumeHnoBanue coctaBHOM 4acTu Howmep ayautopuun
n/m MaTepHaTbHO-TEXHUYECKOH 0a3bl (Ipu HEOOXOTUMOCTH)
1 JlexiMOHHAS ayAUTOPUS 21-18

10. OuenouHble cpeacTBa 1JIsl MPOBeAeHUs MIPOMEKYTOUHOM aTTecTalluu

10.1. CocraB OLIEHOYHBIX CPEJCTBIS IPOBEACHUS IPOMEXKYTOUYHOM aTTECTAllMU
oOyuaronuxcs 1o AUCUUIUIMHE MpUBeaeH B Tabmuie 13.

Tabnuua 13 — CocraB OLIEHOYHBIX CPEACTB AJIsl IPOBEJICHHSI TPOMEKYTOUHOM aTTecTaluu

Bun npomexxyTouHO# arTecTanun [lepeueHb OLIEHOYHBIX CPENCTB
OK3aMeH Crrcok BOIPOCOB K 9K3aMEHY;
3amaum;
TecThl.

10.2. B kauecTBe KpUTEpHUEB OLIEHKU YPOBHSA C(HOPMHUPOBAHHOCTU (OCBOCHHS)
KOMIETEHIMI 00ydJaronMMucs MpUMEHseTcs S-0aibHasl IIKaja OLUEHKH C(OPMHPOBAHHOCTH
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KOMIIETEHIIU, KoTopas puBeaeHa B Tadbnuue 14. B TeueHue cemectpa MOKET UCIOIb30BAThCS
100-6annmpHast  mKajma  MOIYIbHO-PEHTHHIOBOM  CHCTEMBl ~ YHUBEPCHUTETa, IpaBUIa
HCII0JIb30BAHUS KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMATUBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kputepuu onieHKH YpoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUH

Or11eHKa KOMITETEHITII

5-0amtbHad mkana

XapakrepucTrka cpopMHUPOBAHHBIX KOMITETEHIUHA

«OTIIMYHO))
(Ga4YTCHO»

— o0yJaronuiicss TayOOKO H BCECTOPOHHE YCBOHMJI IPOTPAMMHBIN
MaTtepua;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEIHLHO ¥ TPAMOTHO €T0 M3JIaraeT;

— OMUPAsICh HA 3HAHWS OCHOBHOM W JIOTIOJIHUTEIBHOW JIUTEpaATYypHI,
TECHO MPUBS3BIBAET YCBOCHHBIE HAYYHBIC TOJIOKEHUS C TPAKTUUECKON
JESITETFHOCTBIO HAMPABIICHUS;

— yMeJi0 000CHOBBIBAET U apTYMEHTUPYET BHIJBUTAEMBIE UM HJICH;

— JIeJIaeT BBIBOJIBI M 00OOIICHHUS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIIEIMAIM3UPOBAHHBIX MIOHITHIA.

«XOPOLLIO»
<«GAYTEHO»

— 00y4JaronIuicst TBEPIO YCBOMII MPOTPAMMHBIN MaTepua, TPaMOTHO U
10 CYIIECTBY W3JaraeT €ro, ONHUpasCh Ha 3HAHUS OCHOBHOMU
JUTEPATYPHI,

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIC 3HAHUSI C TMPAKTHYECKOW JCSITEIBHOCTHIO
HaIpaBJICHNUS,

— apTYMEHTUPYET Hay4IHbIC MTOJI0KEHNUS,

— JIeJIaeT BBIBOJIBI M1 00OOIICHHUS;

— BIIQJICET CUCTEMOM CIIeIMAIN3UPOBAHHBIX TIOHSITH.

«yIOBJIETBOPUTEITHHOY
«GaYTEHO»

— 0Oy4JaroIuiicss yCBOWJI TOJIBKO OCHOBHOHM MPOTPaMMHBIM MaTepHua,
[0 CYHIECTBY M3JIaraeT €ro, Onupasich Ha 3HAHUS TOJBKO OCHOBHOM
JUTEpaTyphl;

— JIOIYCKaeT HECYIIECTBEHHbIE OIMOKN 1 HETOUHOCTH;

— UCTIBITBIBACT 3aTPYAHEHUS B MPAKTUUYECKOM NPUMEHEHUH 3HAHHM
HaIpaBJICHHUS;

— cJ1ab0 apryMeHTHPYET Hay4yHbIE MOJI0KEHHUS,

— 3aTpyaHseTcs B GOPMYITMPOBaHUH BBIBOJIOB M 0000IICHUI;

— YaCTUYHO BJIA/IEET CUCTEMOM CelIMaTM3UPOBAHHBIX TOHSITHIA.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

— o0ydJarouuiics He YCBOWJ 3HAYUTEIBHON YaCTH IPOTrPaMMHOTO
Marepuaa,

— JIOTIyCKaeT  CYIIECTBEHHbIC  OMMUOKA W  HETOYHOCTH  IPHU
paccMOTpEeHUH MPOOIIEM B KOHKPETHOM HaIlpaBJICHUH;

— WCIIBITBIBACT TPYTHOCTH B MPAKTHYECKOM IPUMEHEHUH 3HAHUI;

— HE MOYKET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHS,

— He GOpPMYIHPYET BHIBOJOB U 0000IIEHUIA.

10.3.

Tunossie KOHTPOJIBHBIC 3a/IlaHWA WUJIW HWHBIC MaTCpHUaJIbl.

Bormpocsl (3a1aun) I 9K3aMeHa MpeICTaBICHbI B Ta0auie 15.
Tabmuma 15 — Borpocs! (3amaun) s SK3aMeHa

Nen/m | [lepeuens BompocoB (3a1a4) 111 SK3aMeHa

1 PeanbHbIC U nacaIbHBIE BOJIBTAaMIICPHBIC XapaKTCPUCTHUKU

IMOJIYITPOBOAHUKOBBIX TUOJ0B, THPUCTOPOB U TPAH3UCTOPOB.

2 OnHoda3HbIN OJJTHOTAKTHBIN BBIIPSIMUTENb: CXeMa, BPEMEHHbIE

AuarpaMmbl, ITPUHIAIL pa60TBI, BBIBOJl paCYCTHBIX COOTHOIIICHUI.

3 OI{HO(bEBHLIﬁ MOCTOBOH BBIIIPAMUTCIIb: CXEMaA, BPCMCHHBIC THAl'PAMMBI,
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MPUHLUT pabOTHI, BEIBOJI PACUETHBIX COOTHOIICHUIA.

Koadduuuent mynpcanuii, BBITpsIMIIEHHOTO HanpsokeHust. C-huibTp.
Koadduuument crnaxusanus L-punsrpa.

Pacuer mapamerpoB L-C ¢unbTpa, BEIBOJ BEIpaXXKEHHS KOXPPHULIEHTA
CTJIQKUBAHHUSL.

7 Onnoda3zHbIii MOCTOBOWM HHBEPTOP TOKA NMApaJJIeIbHOTO THIIA: CXeMa,
BpPEMEHHBIC IMarpaMMBbl, IPUHIUI pabOThI, BEIBOJ OCHOBHBIX PACYETHBIX
COOTHOILIEHUM.

8 BbIBO1 BBIpayKEHHSI BEIXOTHOW XapaKTEPUCTUKU MHBEPTOPA TOKA
HapaJuIeJIbHOTO THIIA

o O~

Wneanu3upoBaHHbIi 01HO(A3HBII HHBEPTOP HANPSDKEHUS: CXeMa,
BpEMEHHBIE AHarpaMMbl, IPUHIUI paOOThI, BHIBOJI BHIPAXKEHUH JUIs
momHocrei Pdi, Pd,, Pd.

[IupoTHOE perynnpoBaHUe BHIXOJHOTO HAIPSKEHUSI HHBEPTOPA
HaIpsHKEHUS; 3aBUCUMOCTh TAPMOHUYECKOTO COCTaBa BBIXOIHOTO
HaIpsLKEHUS OT JUTMTETBHOCTH UMITYJIbCA MOTYBOJIHBI BBIXOIHOTO
HaIpsHKEHUS.

CunycounpanpHas [IIMM BbIXOAHOTO HANPSKEHUSI HHBEPTOPA
HaMpsHKEHUS; TApMOHUYECKUN COCTaB BHIXOTHOT'O HAIPSHKEHMUSL.
[IpeoGpa3oBarens NOCTOSIHHOTO TOKA B MOCTOSIHHBIHN TOK €
MOCJIeI0BaTeNbHBIM KIIt0ueBbIM 31eMeHToM (IIIIT-1): cxema, BpeMeHHbIE
JarpamMMbl, TPUHLKI PaOOThI, BHIBOJ PACUETHBIX COOTHOIIECHHUH IS
BBIXOJTHOTO HANPSDKEHUS U 3arPy3KH AJIEMEHTOB 10 TOKY U HANPSYKEHUIO
[IpeoGpa3oBarens NOCTOSIHHOTO TOKA B MOCTOSIHHBIHN TOK €
rocjenoBareNbHbIM KitoueBbIM emeHToM (ITI1T-1): BeIBOI pacueTHBIX
COOTHOIIEHUH A1 Kod(puImenTa myapcaluii U mapameTpoB
CTJIaKUBAIOIEro (GuibTpa

[IpeoGpa3zoBarens NOCTOSIHHOTO TOKA B MOCTOSIHHBIN TOK € MapaieIbHbIM
kioueBbiM d5ieMenToM (I1I1T-2): cxema, BpeMeHHBIE TUarpaMMBl,
MPUHIMI pabOThI, BEIBOJI PACYETHBIX COOTHOLIEHUH /1711 BBIXOIHOTO
HaIpsDKEHUS U 3arpy3KU AJIEMEHTOB IO TOKY U HAIIPSIKEHUIO
[IpeoOpa3zoBarens NOCTOSIHHOTO TOKA B MOCTOSIHHBIN TOK € MapajieIbHbIM
kitoueBbIM d1eMeHToM (I111T-2): BBIBO pacueTHBIX COOTHOIIIEHUH IS
Kod(pduIMeHTa MyJIbCcaluii ¥ apaMeTPOB CrIIKHUBAIOIIETO QUIbLTPa
[IpeoOpa3zoBarens NOCTOSIHHOTO TOKA B MOCTOSIHHBIN TOK C
MOCIIEZI0BATEIbHBIM KIFOYEBBIM JIEMEHTOM B PEXKHUME CTaOMIN3AlUN
BBIXOJHOTO HanpspkeHusi. CTaTHUeCKUui pacueT cTaduin3aropa.

Pacuer noTepb MOIIHOCTH TPaH3UCTOPA, PAOOTAIOIIETO B PEXKUME
NEPEKITOYEHUS

OcHOBBI METOJIUKHU BbIOOPA pasMaTopa AJis TPaH3UCTOPOB U IMOJ0B

10

11

12

13

14

15

16

17

18

Bomnpocsr (3amaun) s 3adera / qmudd. 3adera npeacrabieHsl B Tadnuie 16.
Tabnuua 16 — Borpocs! (3agaun) ams 3aueta / aud¢. 3agyera
Ne /i [lepeuyenp BompocoB (3a1a4) st 3aueta / audd. 3auera
Y4eOHbIM IJIaHOM HE MTPETYCMOTPEHO

IlepeyeHp TeM A KypcOBOTO IPOEKTHPOBAHMS/BBINOIHEHUS KypcOBOH pabOThI
npeJcTaBIeHbl B Tabnuie 17.
Tabnuua 17 — Ilepeuens TeM 7151 KypCOBOTO MPOEKTHUPOBAHMUS/BBINIOTHEHUS! KypCOBOM pabOThI
| Ne /it | TIpumMepHBIit epeyeHb TeM JUIsl KyPCOBOTO IPOEKTHPOBAHHs!/BHIIIONHEHHS |
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KypCOBOH pabOTHI

Y4eOHbBIM IIIaHOM HE MPETYCMOTPEHO

Bompocel juis  mpoBeieHHS TPOMEKYTOYHON aTTecTallid B BUAE TECTUPOBAHUS
MpeJCcTaBIeHbI B Tabmuie 18.

Tabmuua 18 — IIpumepHbIii mepedeHb BOIPOCOB JIsl TECTOB

Ne o/t

[IpuMepHBIi epeyeHb BOIIPOCOB VISl TECTOB

Bompoc Nel

a 6 B r

T A D

e

3

VYkaxuTe Kakol U3 pPUCYHKOB (a, 6. 6, 2. O, €) COOTBETCTBYET YCIOBHOMY
N300paxeHUIO:

— OMMOJIAPHOTO TPAH3UCTOPA (1-p-n—THUIIA);
— MoJa;

— 3amMpaeMoro THpUCTOpa (IBYXOINEPAIMOHHBIM  yIpaBiseMbld BEHTHUIb) C
yIpaBJIeHUEM 10 KaToYy;

— TUpHUCTOpa (OJHOOTEPAMOHHBIN YIpaBiSeMblii BEHTUJIb) TPUOJHOTO THIA C
yIpaBJICHUEM I10 KaToYy;

— koMOuHupoBanHoTro Tpan3ucropa (IGBT) ¢ kanamom n—Ttumna

— mnoneBoro Tpansuctopa MDIl-tuna (c uW30AMpPOBAaHHBIM 3aTBOPOM) C
WHIYKIIMOHHBIM KaHAJIOM A—THIIA;

BOHpOC Ne2. . Vkaxkute Kakue ycCJI0BUs H606X0,Z[I/IMO BBIIIOJIHUTL JIA TOrO, YTOOBI
Uepe3 Juoa Havyall IPOTCKATh TOK?

Bompoc Ne3.Vkaxute kakue yciIOBHS HEOOXOJHWMO BBIMOJHUTH AJSI TOTO, YTOOBI
4yepe3 TUPUCTOP Hadall MPOTEKaTh TOK?

Bompoc Ned4.Vkaxxkure B 4eM 3aKIIIOYAETCSl OTIIMYME MEXAY OJHOONEPALMOHHBIM U
JBYXOTIEPALMOHHBIM THPUCTOPOM?

Bonpoc Ne5 Vkaxxkure B ueM 3aKiIroyaeTcs OTIMYME B GOpME UMITYIIBCOB YIPABICHHUS
TPAH3UCTOPA U JBYXOIEPALMOHHOTO THpUcTOpa’?

Bompoc  Ne6. Vkaxkure Kakoe W3 TpeX HWKENPUBEACHHBIX OIpEAEIeHUN
BoInpsmuTtens (1, 2 umm 3) - npaBUIIbHOE:
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1. Bempsmurens npeodpasyeT 3JIEKTPHUECKYIO SHEPrHIO MEPEeMEHHOIO TOKa B
NIEKTPUYECKYIO 3HEPTUIO IOCTOSIHHOTO TOKa,

2. Bpimpsimutens mpeoOpaszyer AIEKTPUYECKYI0 YHEPTHI0 MOCTOSIHHOTO TOKa B
ANIEKTPUYECKYIO SHEPTHIO IEPEMEHHOT0 TOKa;

3. BrmpsaMuTens npeoOpasyeT AIEKTPHUECKYI0 SHEPTHIO MOCTOSHHOTO TOKa C
HanpspkeHneM Ui B DJEKTPUYECKYI0 DJHEPrui0 MOCTOSHHOTO TOKa C
Hanpsbkenuem Uo.

Bomnpoc Ne7. VkakuTe Ha KakuX IOJYIPOBOJHUKOBBIX NpUOOpax (TpaH3UCTOpPAX,
TUPUCTOPAX WJIIU AUOJAAX) BBIIOJIHAIOTCS HEYNPaBIsIEeMbl€ BBIIPSIMUTEH.

Bompoc Ne8. Hapucyiite cxeMy 0JHO()a3HOTO HEYNPaBIsEMOTO BBITPSIMUTEIIS.

Bompoc Ne9. Vkaxkure uid Kakux 1LelIeil B BBIIPAMUTENSAX MPUMEHSIOT
TpaHCc(HOPMaATOPHI.

Bompoc Nel0. Vkaxkure il Kakux [eled B BBIIPAMUTENSAX I[PUMEHSIOT
CTJIaXXKUBAIOIINE (PUIBTPBHI.

Bompoc Nell.Onpenenure yemy OyneT paBHO CpelHEe 3HAUEHUE BBIIPSIMIIEHHOTO
HaIps>KCHUA O)IHO(l)aBHOFO MOCTOBOT'O HCYIIPABJIACMOI'O BBIIIPAMHUTECIIA, €CIIM Ha €ro
BXOJ I0JIJAaHO HANPSDKEHHE MIEPEMEHHOTO ToKa, papHoe 100 B?

Bompoc Nel2. Onpenenure ueMy paBHO CpeHEE 3HaYEHHE TOKA JAU0Ja 0JHO(a3HOTO
MOCTOBOT'0 HEYMPABJISIEMOTO BBIIPAMUTENSA, €CIIM TOK Harpy3ku paseH 100 A.

Bomnpoc Nel3. Omnpepenure yemy paBHO MAaKCUMAJIbHOE aMIUIMTYJIHOE 3HAYEHUE
o0paTHOrO HAmpsDKEHUs JAWojJa OJHO(GA3HOTO MOCTOBOTO  HEYIPABIISIEMOTO
BBINIPSIMUTENS, €CIIM Ha €ro BXOJ TMOJaHO HaIpsDKEHHE IEePEMEHHOro TOKa,
JIEMCTBYIONIEE 3HaUeHne KoToporo pasHo 100 B?

Bonpoc Nel4. Vkaxure BenmuuuHy Ko3(DUIMEHTa NyabCalldid BBITPSIMICHHOTO
HanpsKeHUs 01HO(a3HOTO MOCTOBOIO HEYIIPABIISIEMOTO BBITPSIMUTEIIS.

Bompoc Nel5. Vkaxure mo kakoir ¢popmyne (Nel mmu No2) ciemyeT paccUuThIBaTh
KO3 (UIIMEHT MOJIE3HOTO IEHCTBUS BBIIPAMUTEIS 1;!

n =Pd/P2 (1);
n=P/Py (2),
rae Pg=Uglg -MOIIHOCTB 1ENU HOCTOSHHOrO TOKa NpeoOpa3oBaTels;

P2:m2U2|ZCOS(p —aKTHBHAasA MOIMHOCTD LCIIU IICPEMCHHOI'O TOKa npeo6pa30BaTen$[.

Bompoc Nel6. Ykaxkurte kakoe U3 TpeX HIKETPUBEACHHBIX OINpeIeTIeHH HHBEpTOpa
(1, 2 unm 3) - mpaBUIIbHOE:

1. UuBepTop mnpeobpa3yeT SIEKTPUUYECKYI0 DHEPrHI0 MEPEeMEHHOTO0 TOKa B
ANEKTPUYECKYIO SHEPTUIO IOCTOSIHHOTO TOKA;

2. WuBeprop mpeoOpasyeT HIEKTPUYECKYIO DHEPTHI0 TOCTOSHHOTO TOKa B
AIEKTPUYECKYIO SHEPTUIO IEPEMEHHOTO TOKA;
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3. HuBeprop mnpeoOpasyeTr 3IEKTPUYECKYIO0 OSHEPTHI0 IOCTOSHHOIO TOKa C
HanpspkeHreM Ui B DIGKTPHYECKYIO OSHEPIHI0 TOCTOSHHOTO TOKa C
HanpsbkerueMm Uo.

Bormpoc Nel7. [losicaute, 4To 03Ha4YaeT TEPMUH «BTOPUUHBIM UCTOYHUK ITUTAHUS.

Bompoc Nel8.Ykaxkure BO3MOKHBIN Tnana3zoH peryJnpoBaHus BbIXOIHOTO
Hanpspkenus (1, 2, 3 unu 4) BUI, Beimonnennoro no cxeme IIT-1.

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

4 - Ugux MOKET OBITH Kak 00JbIIIe, Tak M MeHbIE Ugy.

Bompoc Nel9. VkaxuTte BO3MOXKHBIN JUana3oH perylinpoBaHUs BBIXOJHOTO
Hanpsokerus (1, 2, 3 umu 4) BUIT, BeimostHeHHOTO 110 cXeme TTIT-2:

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

4 - Ugux MOKET OBITH Kak 00JbIIe, Tak M MeHbIIe Usy.

Bonpoc No20. YkaxkuTe BO3MOKHBIN AHaNa30H PEryJIUPOBaHUS BbIXOTHOTO
Hanpspkenus (1, 2, 3 unu 4) BUII, BBIMOTHEHHOTO IO CXEMeE ABYXTAKTHOTO
npeoOpa3oBaress MOCTOSIHHOTO TOKa C BHIXOJAHBIM TpaHC(HOPMATOPOM:

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

4 - Ugux MOKET OBITH Kak 00JblIe, Tak ¥ MeHbIe Usy.

Bonpoc No21.VkaxuTe BO3MOXKHBIN AHana30H peryJIMpOBaHUs BEIXOIHOTO
Hanpspkenus (1, 2, 3 uiau 4) BUI, BeimoaaenHoro no cxeme OOIT:

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

4 - Ugux MOKET OBITH Kak 00Jblile, Tak ¥ MeHbIe Ugx

Bormpoc Ne22. Vkaxxute BO3MOKHBIN JUAMa30H PEryIuPOBaHUS BHIXOTHOTO
Hanpsokenus (1, 2, 3 unu 4) BUIL, BeimonnenHoro no cxeme OINIT:

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




16

4 - Ugyx MOKET OBITH KakK 00Jiblle, Tak U MeHbIne Usy.

Bompoc Ne23. Vkaxute dpopmyny (1, 2 umu 3), o KOTOPO# ClIeyeT ONpeaesaTh
KO3 (GUIMEHT MyJbcalnuii BRIXOAHOTO HanpspkeHus: BUIL:

1- kH:UHm/UHF.Cp;
2 - Ku=Uum/Uszx cp;
3- kl‘I:UHF.Cp/UBX.Cp-

Bomnpoc Ne24. Vkaxute dopmyiny (1, 2, 3 unu 4), mo KOTOpoi cieayeT pacCUUThIBATh
BEJIMYMHY BbIX0IHOTO HanpsbkeHust BUIL, BeinonnenHoro mo cxeme [ITIT-1:

1 — Usx.cp=Uexy;

2 - Unux.op=Uex/Y;

3 - Usux.cp=Usx(1-7);
4 - Upux cp=Usx/ (1-7).

Bompoc Ne25.Vxkaxure hopmyny (1, 2, 3 unu 4), 1o KOTOPOH ClieyeT pacCUNTHIBATh
BEJIMYHMHY BBIX0THOTO Hanpsbkerust BUII, BermomaerHoro mo cxeme [TT1T-2:

1 — Usiixcp=Uexy;
2 - Unux.op=Uex/Y;
3 - Usuxp=Usx(1-);
4 - Ui p=Usx/(1-y).

Bomnpoc Ne26. Ykaxute dopmyiny (1, 2, 3 unu 4), mo KOTOpOi cleayeT pacCUUTHIBATh
BEJIMUMHY BBIX0JHOTO Hanpspkenust BUI, Beimosrennoro mo cxeme JIITH I:

1 — Usux.cp=Uaxy/Kup;

2 - Uspix op=Usx/(y Kap);

3 - Usiix.cp=Usx(1-y)/ Kup;
4 - Upix.cp=Usx/[(1-y) Kip].

Bompoc Ne27. Vkaxute dpopmyny (1, 2, 3 unu 4), no KOTopoi cieayeT pacCYUTHIBATH
BENUYMHY BbIX0HOTO Hanpsbkenust BUIL, Bermonuennoro mo cxeme OINIT:

1 — Ussix.cp=Uexy/Kp;

2 - U cp=Un/(Y Kip);

3 - Usix.op=Usx(1-y)/ Kp;
4 - Upix.p=Unn/[(1-) Kip]-

Bonpoc Ne28. Vkaxure popmyny (1, 2, 3 unu 4), o KOTOpOH clieAyeT pacCUUTHIBATh
BEJIMYUHY BbIXoAHOTO HanpspkeHust BUIL, Beimonnennoro no cxeme OOIT:

1 - UB],Ix_Cp:UBX’Y/kTp;
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2- UBblx.cp:UBx/(y kTP);
3- UBmx.cp:UBX(l'Y)/ kTP;
4 - UBmx.cp:UBX/[(l"Y) kTP]'

Bormpoc Ne29. Ykaxute dpopmyny (1, 2 wiu 3) anst pacdera kodddunmenta
noJie3Horo aercreust BUII n:

1- n:PHF/PBX;
2 - n: PBX /PHF;
3 - nzl'PHr/PBx.

Bompoc Ne30. Vkaxute dopmyny (1, 2 wnu 3) ans pacuera TpedyemMoro oo01ero
ko3 uimenTa ycuneHus 3aMKHYTOH 1o Hanpsbkenus cuctemsl BUIT:

1 — K:AUHF, pa3/AUHF. 3aMK '11
2- K:UHF, HOM/Uyl'Ip. MaKC_l;
3- K:UHF. HOM/UOI'L Makc -1.

Bompoc Ne31. Vkaxute Gpopmyny ans pacueTta ko3puinenta ycuaeHus: CUI0BOU
cxemsl BUIT:

1- knp:Enp/Uynp‘ MaKc;
2- knp:Enp/ Uon. maxc;
3- knp:Enp/UBx. HOM

[TepeyeHr TeM KOHTPOJBHBIX PAaOOT MO JUCIUIUIMHE OOY4YaIOIIMXCS 3a0YHOM (OpPMBI
00y4eHwus1, IpeIcTaBlIeHbI B Tabauie 19.

Tabmuma 19 — [lepeyeHb KOHTPOIBHBIX PAOOT

No /i ITepedyeHb KOHTPOJIBHBIX Pa0OT

He npenxycMmoTtpeno

10.4. Meroauueckue  Marepualibl,  ONPEACISAIONINEe  MPOUEAYphl  OLICHUBAHHS
WHJMKATOPOB, XapaKTEpU3YIOIIUX dTanbl (HOPMHUPOBAHUS KOMIIETEHIIMH, coJepxaTcs B
JIOKANbHBIX HOPMATUBHBIX akTax [ YAIL pernamMeHTHPYIOIIUX TOPAIOK U MIPOUEAYPY
MPOBEJICHUS TEKYLIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTallii 00yJaronuxcs
I'VAIL

11. MeTtoauueckue yKazaHusi Ajs 00y4aIOUIUXCS 10 OCBOEHUIO THCIUIIHHBI

O6yqafoumecsl AOJOKHBI OCBOWUTH OUCHUIUVIMHY Ha YPOBHC, IIO3BOJIAIOIIEM UM
OpPUCHTHPOBATHCA B CXCMHBIX PCHICHUAX, MATECMATUYCCKHUX MOICIAX, CBOMCTBAax H
XapaKTCPUCTUKAX COBPCMCHHBIX BTOPHYHBIX MCTOYHHKAX IIATAHUA. ypOBeHB OCBOCHHA
AUCHUIUIMHBI  OOJDKCH TIO3BOJIATH CTYACHTAM IMPOBOAUTH THIIOBBIC PACUCTBl OCHOBHBIX
nmapaMEeTpOB MU XapaKTCPUCTUK BTOPUYHBIX HUCTOYHUKAX IHUTAHHUA, MPOBOAWUTL HUCHBITAHUA H
OKCILTyaTallui0 BTOPUYHBIX HCTOUYHHUKAX MATAHU.
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B pe3ynbraTe n3yueHus AUCHUTLINHBI 00 yJaIONINeCs JTOKHBI:

-MOJTy4uTh oOOIIee MpeACTaBICHHE O Ha3HAYeHWH W BHJAX COBPEMEHHBIX BTOPUYHBIX
HMCTOYHMKAX IIUTAaHUs, 3HATH INPOCTEUIIEEe MATEMAaTUYECKOE OIMCAHUE MX DJIEMEHTOB, CXEMBbI
BKJIFOYEHUS, OCHOBHBIE [TApaMETPbl, XapaKTEPUCTUKHU U CBOMCTBA;

- YMCTb UCII0JIb30BAaTh HpI/I6J'II/DK€HHI>I€ MCTOJbI pacycTa u BI)I60pa OCHOBHBIX 3JICMCHTOB
BTOPHUYHBIX UCTOYHUKAX IMUTAHUSA;

- OBITH B COCTOSIHUH HMCITOJIb30BaTh IMOJIYYCHHBIC 3HAHWA, YMCHUA 1 HABBIKA B cBOCH

HpO(i)eCCHOHaJIBHOﬁ ACATCIIBHOCTH NPpU PCHICHUH IMPAKTHYCCKUX 3aJad IMPU HCIIO0JIb30BAHUH
BTOPHUYHBIX UCTOYHUKAX IMUTAHUS.

11.1.MeToauueckue yKazaHus /I O0y4alOIIMXCS 10 OCBOCHHMIO JIEKIIMOHHOIO
MaTepuaja npuBeleHbl B «MeTOAMYECKMX YKA3aHMAX MO H3YYEHHMIO JTHCHUILIMHBI
«IIpoextupoBanue BUII», pazmernieHHbIX Ha 3JIEKTpOHHOM pecypce kad. Ne3d2, a Taxxke B
yaeOHbIx mocoousix [1], [2], [3] u B yueOHO-MeTOMUEecKOM ocoouu [4].

OcHOBHOE Ha3HAYEHHE JICKIMOHHOTO MaTepuanga — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
riyOOKOoe M SCHOE H3JIOKEHHE ydeOHoro marepuana. Ha3HadeHune COBpEMEHHOH JieKIUU B
pamMKax JUCHMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO 10 TEME, a B OCBOECHUU
(GyHIaMEHTaIbHBIX MPOOJEeM TUCHUIUIMHBI, METOJOB HAy4YHOIO TO3HAHUS, HOBEHIINX
JNOCTHKEHUIM HayyHOUM Mbiciu. B yueOHOM mporecce JIeKIHs BBIIOJHSAET METOA0JIOIHUYECKYIO,
OpraHU3allMOHHYI0 U MH()OpPMaLUOHHYI0 (QyHKIMH. JIeKus packpbIBaeT NOHATUIHBIN anmapat
KOHKPETHOW 00nacTu 3HaHusA, €€ mpoOieMbl, JaeT LEIbHOE IPEACTAaBICHHE O IUCLUIUINHE,
ITOKa3bIBAET B3aUMOCBS3b C APYTUMU JUCLHUIIMHAMH.

HHaHI/I[zyeMHe PE3YIbTATHI ITPHU OCBOCHUU 06y3a}0u[HMc>1 JEKIIMOHHOI'0 MaTepHaJIa.
— TIIOJYYCHHEC COBPEMCHHBIX, LICJIOCTHBIX, B3aMMOCBA3aHHBIX 3HaHHI>'I, YPOBCHB

KOTOPBIX OMPENEIACTCS 1EIEBOM YCTAHOBKOM K KaXKJI0W KOHKPETHOM TeMeE;
— TOJy4eHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEMNO/IaBaTENIEM;

— Pa3BUTHUC HpO(beCCI/IOHaJ'IBHO—I[eJ'IOBBIX Ka4yeCTB, JII00BU K npeaMeTy H
CaMOCTOATCIIBHOI'O TBOPUYCCKOI'O MBIIIJIICHUA.

— TIOSIBJICHUE HEOOXOJMMOr0 HWHTepeca, HEOoOXOAMMOTro JUIsi CaMOCTOSITEILHON
paboTHI;

— TIIOJIY4YCHHC 3HAHUU O COBPCMCHHOM YpPOBHC pPa3BUTHA HAYKH W TCXHUKH U O
IIPOrHO3€ UX PAa3BUTHUA HA OmKamIme IoJbI,

— Hay4YHUTCS METOAMYECKH 00padaThiBaTh MaTepuall (BbLACIATH INIABHbIC MBICIU U
MOJIOKEHUS, TPUXOTUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh WX B  Pa3IUYHBIX
(bopMynMpoBKax);

— TOJYYCHHEC TOUYHOI'O IOHNMMAaHHA BCCX HeO6XO,Z[I/IMLIX TCPMHUHOB U MMOHSATHUH.
JIeKIIMOHHBIM MaTepruaigl MOKET COIPOBOKIAATHCA Z[eMOHCTpaHHeﬁ CIIaliloB H

HCIIOJIb3OBAHUEM pPA3JATOYHOTO MaTCpualia IMpHU TNPOBCACHUHU KOPOTKHUX I[I/ICKYCCI/Iﬁ 00
0COOEHHOCTAX MNPUMCHCHUS OTACIBbHBIX TCMATHUK IO JUCHUIIIINHE.
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11.2.MeToauueckue yKa3aHusl Jisi O0YYAIONIUXCSl MO MPOXOKIEHUI) MPAKTHYECKUX
3aHATHH
[IpakTHdeckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHM3anu y4eOHOTO

nporiecca, 3aKII0YaloIelcsl B BHIOTHEHUH 00YJalOIUMHUCS 1101 PYKOBOJICTBOM IPEIOIaBaTeNs
KOMIUIEKCAa Y4eOHBIX 3aJaHUN C LENbI0 YCBOGHHUS HAYyYHO-TEOPETHYECKHX OCHOB Yy4eOHOM
JUCLMILIMHBL, TPUOOPETEHUS] YMEHUI U HaBBIKOB, OIIbITa TBOPUECKOM 1€ATEIbHOCTH.

Lenpro MpakTUYECKOTO 3aHATHS JJIS1 00YYaAIOMIET0Cs SBISIETCS] IPUBUTHE 00YJarOMIeMCS
YMEHHM U HaBBIKOB IPAKTUUYECKOH 1€ATEIbHOCTHU 110 N3y4aeMOM JUCLUILIIMHE.

[1nanupyemble pe3ynbTaThl IPU OCBOEHUHU 00yJaroeMcsl MPAaKTUYECKUX 3aHATUN:

— 3aKpeIuieHue, yriyojieHue, pacUIMpeHue W JeTalu3allys 3HAHUM Ipu peleHuu
KOHKPETHBIX 3aj1ay;

— pa3BUTHE T[O3HABATEIBHBIX CIOCOOHOCTEH, CaMOCTOSITEIBHOCTA MBIILICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBJaAC€HHUEC HOBBIMU MCETOAAMU WM MCETOJUKAMU HU3YUYCHUSA KOHerTHOI\/'I y‘IG6HOI>i
JAUCIHUIIIINHBI,

— BBIpabOTKA CMOCOOHOCTH JIOTHYECKOTO OCMBICIICHUS TOJTYYCHHBIX 3HAHUM IS
BBITIOJTHCHUS 3aJIaHU;

— o0ecrnieyeHne palMOHAIBHOTO COYETAaHUs KOJUIEKTUBHON M WHAMBUAYaJIbHOU
¢dbopm 00yueHusl.

OYHKIMY MPAKTUYECKUX 3aHATHIM:
— TIO3HaBaTeNbHAas;
— Ppa3BUBarOLIAs;
— BOCHHTATENbHAs.

Ilo XapaKTCpPy BbIIIOJIHACMBIX O6y‘laI-OH_II/IMC$I SaﬂaHI/Iﬁ IO MPAKTUYCCKUM 3aHATHUAM
IoApa3ICIA0TCA Ha:
— O3HAaKOMUTCIBHBIC, IIPOBOAMMBIC C LCJIbI0 3aKPCIICHHA W KOHKPCTHU3aluU
HU3YUYECHHOI'O TCOPCTUUCCKOIo Mar€purajia,

— AHAaJIMTU4YCCKHUC, CTaBAILHC cBOEH HOCJIbKO TTOJTYYCHUC HOBOH I/IH(bOpMaI_II/II/I Ha
OCHOBC (bOpMaJ'II/BOBaHHBIX MCTOOOB,

— TBOPYCCKHC, CBJA3aHHBIC C MOJIY4CHHEM HOBOM HH(bOpMaI_II/II/I myTemM
CaMOCTOATCIBHO BH6paHHBIX MoAX0A0B K PCUICHUIO 3a1a4.

q)OpMLI opranusalvi MPAKTHYCCKUX 3aHATHH OoNpCACIAAOTCA B COOTBETCTBUH CO
CHGHI/ICI)I/I‘-ICCKI/IMI/I 0COOCHHOCTSIMH y‘le6HOI7I JUCHUIIIIMHBI W LOCIIIMHA O6y‘IeHI/I$I. Onu MOTYT
IIPOBOAUTHCA:
— B HHTepaKTHBHOﬁ cbopMe (pemeHHe CUTYAllUOHHBIX 3a4a4, 3aHATHA 110
MOJCIUPOBAHUIO  PCAJIBHBIX YCHOBHﬁ, ACJIOBBIC  UI'PbI, HUI'POBOC IIPOCKTHPOBAHMUC,
HUMHUTAIITUOHHLBIC 3aHATHUSA, BBIC3JJHBIC 3aHATHA B OpraHU3allun (HpCIalI/ISITI/ISI), JAC€I0Bas
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yueOHasi Wrpa, pojeBas HWrpa, ICHUXOJOTHMYECKUH TPEHUHT, KEWC, MO3TOBOW IITYpM,
I'PYNIIOBbIE AUCKYCCUH);

— B HE WHTEPAaKTUBHOU (opme (BBHINOIHEHUE YIPAKHEHUH, DPELICHHE THIIOBBIX
3a]1a4, pelIeHNEe CUTYallMOHHBIX 33Ja4 U JAPYroe).

MGTOILI/IKa IMPOBCACHUA IPAKTUUCCKOTO 3aHATHUA MOKCT OBLITH paanqHOﬁ, IIpnu 5TOM
BaXXHO JOCTHMIXKCHUC O6HI€I>1 OeJIM AUCHUIIIINHBL.

Tpeﬁonamm K MPOBEACHUIO NIPAKTHYCCKUX 3aHATHIA:

1.Bce cryneHThl MOJIKHBI OBITh O3HAKOMJIEHBI C TEMaMHU MPAKTUYECKUX 3aHATUH,
MIPUBEACHHBIMU B Ta0OnHI1IE 4.

2. Ilpaktuueckue 3aHATHS 11€J1€COO00pa3HO MPOBOJUTH MO TEMaM, IMpPEIBAPUTEIHLHO
M3YYEHHBIMU CTY/IEHTAaMHU Ha JIEKLUUAX WU CAMOCTOSITENIBHO.

3.B Hayase KaxJ0ro MPaKTUYECKOTO 3aHATHS HEOOXOJWMO TPOBECTH TECTOBBIN
KOHTPOJIb MOATOTOBKU CTYAECHTOB K 3TOMY 3aHSTHIO, BOCIIOJIb30BABIINCH BOIIPOCAMH TECTOBOTO
KOHTPOJISI, TPUBEACHHBIMU B Ta0nuie 19.

4. C uenbto mnoBblmeHUsT 3((HEKTUBHOCTU MPAKTHUECKUX  3aHATHM  HE0O0XOAMMO
M3Y4YEeHHE KaXKJOW TEeMbl COMpPOBOXKJIATh pEIIEHUEM 3ajad. TeMbl NMPAKTUYECKUX 3aHITUH U
HOMEpa 3aJaHuil mpuBeaeHbI B TabuIe 20.

S5.IIpu mnpoBeneHUM TMPAKTHYECKUX 3aHATHUM HEOOXOIMMO oOpamars BHUMaHUE
CTYACHTOB Ha METOAMKH pacyeTa BTOPUYHBIX HCTOYHUKOB TMUTAHUS, a MPU pPELICHUU
CTYACHTaMHM TMPAKTUYECKUX 3aJady HEOoOXOJUMO aKIIEHTHPOBaTh BHHMaHWE Ha  OILIMOKW,
JIOTyCKaeMbI€ CTy/IEHTaMU, IIpe/iaraTh UM HailTh 0oJiee ONTUMAaJIbHBINA MyTh pElIeHUs 3a7a4u U
T.IL

11.3.MeToauyeckne yKa3aHus JJisi 00yYAIOUIUXCS MO0 MPOXO0KIEHUI0 CAMOCTOSITEILHOI
padoThI
B xoz1e BBINOJIHEHUSI CaMOCTOSTENHHOM PabOThI, 00YJArOIIUICS BBITOJHICT padboTy IO
3aJIaHAI0 U TIPH METOJMYECKOM PYKOBOJICTBE IMPENOoJaBaTesi, HO 0€3 €ro HemocpeACTBEHHOTO
y4acTHs.
MeroaudyeckuMy ~ MaTepHallaMH,  HaIPaBJISAIONIMMH  CaMOCTOSITENIBHYI0  paboTy
o0yuarouxcs SBISIOTCS:
—  y4e0HO-METOIMYECKHI MaTepHrall 1Mo JUCIUILTHHE u3iioxeHn B [1] —[7];

—  BONPOCHI JIJIs CAMOKOHTPOJIS, MpuBeAeHHbIE B M. 11.1.

11.4.Metoauyeckue yKa3aHus Ui 00y4alOLIUXCHA MO MPOXOKIEHHIO TEKYIIEro KOHTPOJIA
ycIeBaeMOCTH.

Texymuit KOHTPOJb YCIIEBAEMOCTH MpeAycMaTpUBaeT KOHTPOJb KadyecTBa 3HAHUUN
oOyuaronuxcs, OCyIIECTBISIEMOTO B TEYCHHE CEMECTpa C IIeNbI0 OICHHBAHHS XOJla OCBOCHUS
JIACIIMIUTHHEIL.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS B TEYCHHE CEMECTPa C UCHOIb30BAHUEM

TECTOBBIX BOMpPOCOB (Tabn.18) W oueHku pemeHUs 3aaad B pamkax [IpakTrueckux

3aHATHA.. B KOHIle cemecTpa MO pe3yabTaTaM TEKYIIEro KOHTPOJS BBICTaBISETCS

OIICHKA, KOTOpasi yYUTHIBACTCS MIPH OIICHKHU B paMKaxX MPOMEKYTOYHOUN aTTeCTaIiH.
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11.5.MeToauueckne ykKa3aHusi JJIsi OOYYAKIIMXCS 1O TPOXOKICHHUIO TPOMEKYTOUYHOM
aTTeCTAlUH.

[IpomexyrouHas  arrecranus  OOydalolUXCsl — NpPEAyCMaTpUBAaeT  OLICHUBAHME
IIPOMEXYTOUHBIX U OKOHYATEJIbHBIX PE3yIbTaTOB 00y4YeHUs MO JucHuIuinHe. OHa BKIIIOYAET B
ceost:

— D9Kk3aMeH — Qopma OIEHKH 3HaHHWM, MOJYYCHHBIX OOyYalOlIMMCsS B MPOIECCEe
I/I3y‘-IeHI/I$[ BCCfI JUCHUIIIIMHBI UJIN €€ 4aCTH, HAaBbIKOB CaMOCTO)ITeJII)HOfI pa6OTI>I, CHOCO6HOCTI/I
HpI/IMeHﬂTI) nux Jis pCIHCHI/IH HpaKTI/ILICCKI/IX 3a1a4. 9K3aMeH, KaK HpaBI/IJIO, HpOBOI[I/ITCﬂ B
MEpUOI SK3aMECHAIMOHHOW CECCHM W 3aBEpIIacTCs AaTTeCTAMOHHON OIEHKOH «OTIMYHOY,
«XOPOIII0», «YI0BICTBOPUTEIILHOY, «HEYIOBICTBOPUTEIHHO.

[IpomexyTouHas aTTecTanys NPOBOJUTCS 10 BOIIPOCAM, IPUBEIEHHBIM B Tabnule 15.
[Ipu orieHKe OKOHYATENIbHBIX PE3YIbTATOB 00YUEHHUS M0 TUCIUIUIMHE YIUTHIBAETCS OLICHKA 110
TEKYIIEeMY KOHTPOJIIO, a TAKXKE OTCYTCTBUE WM HAIUYHUE 33J0DKEHHOCTH 10 MPAKTUYECKUM
3aHaTUSIM. [Ipy HamMuUK 3a10JKEHHOCTEH 10 MPAKTUYECKUM 3aHATUSM UTOrOBas OLlEHKa
cHkaercs Ha 0,5 Oania 3a Ka)Ayr0 HE BBINOJHEHHYIO U HE 3alllMIIEHHYIO PAKTUYECKYIO
pabory.
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Jlata BHeceHus
U3MEHEHHUH U
JIOITOJTHCHUH.

IToamucey BHecHIEro
H3MCHCHHUS

CopepxaHye U3BMEHEHUM U TOTIOTHEHUH

Hata u Ne

MPOTOKOIA
3aceAaHus
kadenpol

Iloamuce
3aB.
Kadeapoi




