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1. I'Iepeqel-lb nnaHnpyembiX pe3ynbraTtoB 06yqe|-|m| no aucuuniuHe (MOAy.ﬂI'O), COOTHECEHHbIX C
nrnaHnpyemMbiMu pe3ynbrataMm oCBOEHUA 06pasoBaTeanoﬁ nporpamMm

YHMBepcaﬂbele KoOMneTeHUunmn

Tabnuua 1
HaumeHoBaHue
KaTeropuu Kopn HanmeHoBaHue Ko n HaumeHoBaHue nHaukaTtopa Pe3ynbTaTthbl
(rpynnbl) KOMMeTeHLUn KOMNneTeHuumn AOCTMXEHUA KOMNEeTeHUUn oby4yeHus
KOMMNeTeHunn
He NpeAyCcMOTpPeHbl Y4eOHbIM NfiaHOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Kon Koa v HanmeHoBaHue
HanmeHoBaHue komneTeHLUMN MHAMKaTOpa AOCTUXKEHUA Pe3synbTatbl 06y4eHus
KOMMeTeHLUn
KOMneTeHLumn
OriK-3 CnocobeH NpuMeHATb na-3 ork-3 35 OMnK-3.3
COOTBETCTBYIOLUMIN PU3NKO- [leMoHCTpupyeT NoHNMMaHne 3HaTb: OCHOBHble husmyeckune n
maTtemaTuyeckui annapar, r3nYecKkmx ABMNeHUN, 3HaHne XMMUYECKMNE 3aKOHbI, Npoucxoasiume
MeToAbl aHanmsa un 3MemMeHTapHbIX OCHOB ONTUKM, B MOSyNpPOBOAHMKAaX, CPeAcTBa
MOAEenMpoBaHus, KBaHTOBOW MEXaHVKM 1 aTOMHOW | KOHTPOMS 1 N3MepeHus
TEeopeTn4YecKoro 1 du13NKM 1 ymeeT NpUMeHsATb XapaKTepuCTUK NOMyNPOBOAHNKOBBIX
3KCMepMeHTanbHOro dm3nyeckme 3aKoHbl MeXaHuKK, nNpubopoB 1 3nemMeHToB
nccrnefoBaHus Npu peLleHnn MONeKynApHOW Pur3nku, Y4 OMNK-3.3
npodeccrmoHanbHbIX 3agad TEPMOAMHAMMKM, aneKkTpuyecTBa | YMeTb: NPMMEHATb, 3KCNNyaTMpoBaTh
N MarHeTusma ans pelueHus 1 NPOU3BOANTL BbIOOP SMEKTPOHHBLIX
TUMNOBbIX 3aday annapaToB, NONb30BaTLCS
COBpPEMEHHbIMM CPeacTBaMm
N3MepeHnst U NepcoHanbHbIMU
KOMMbloTEepamm
B4 OIK-3.3
BnapeTb: MmeTogamu pacyeta
napameTpoB MONyrnpoOBOAHNKOBbIX
3NeMEHTOB, HaBblkaMy OMMCaHNA
OCHOBHbIX SIBMEHUN B
nonynpoBOAHUKOBLIX Npubopax n
3MEKTPOHHbIX CXeMaXx, MOCTaHOBKOM
npuknNagHeIX 3agad ans
3KCMepVMEHTarnbHbIX 1 Pac4eTHbIX
nccnegoBaHnin KOHKPETHBIX CXeM
anekTpu4ecKoro npoduns
OrK-4 CnocobeH ucnonb3oBaTtb na-3 onk-4 32 OMnK-4.3
MeTOAbl aHanm3a un [leMoHCTpupyeT NoHNMMaHne 3HaTb: OCHOBHbIE MOHATUS
MOAENMPOBaHNA IMNEeKTPUYECKUX | NpUHUMNa AeicTBuS 3MEeKTPOHWKN, OCHOBHbIe husmnyeckne
Lenemn 1 aNeKkTpU4ecknx MalimMH | SMEeKTPOHHbIX YCTPONCTB NPUHUMNBI paboTbl ANEKTPOHHbIX
TEXHUYECKNX YCTPONCTB; NPUHLMNBI
NMOCTPOEHUS INEKTPOHHbBIX CXEM
Y2 OMnK-4.3
YwmeTb: cobupatb u HacTpauBaTb
NpoCTeNLLME ANEKTPOHHBIE CXEMbI
OCHOBHbIX (DYHKLMOHAIbHBIX Y3I10B;
paccunTbiBaTb NapamMmeTpbl
3MEKTPUYECKMX CXEM
B2 OINK-4.3
BnapeTb: MmeTogamu Beibopa
KOHTPOSbHO-U3MepUTENbHbIX
nNprMBopoB ANA N3MEPEHNH,
MOLENMPOBaHNs paboThbl
ANEKTPOHHbIX CXEM
MpodeccuoHanbHbIe KOMNEeTeHLUN
Tabnuua 3
Kopn HanmeHoBaHune Ko v HaumeHoBaHMe nHANKaTopa [OCTUXKEHUSA PesynbTaTthbl
KOMMeTeHLUUm KOMNeTeHuuun KOMMNeTeHUumn oby4eHus

He NpeaAyCMOTpPEeHbI yqe6H|>|M nnaHom

2. MecTo aucuunnuHbl (Moayns) B CTPYKType o6pa3oBaTenibHOW NporpamMmmbi

MecTo gucumnnivHbl B CTPYKTYpe obpasoBaTenbHOM NporpaMMbl: 0bs3aTenbHas vacTb.




Tabnuua 4

MapannensHo
Kog MpepwecTtBytowme
ocBaMBaeMble Mocneayouwe AUCLUUNIUHDI
KOMnNeTeHUuun AUCLUNIUHBI
AVNCLUNIIUHBI
OrK-3 dusnka; MaTtemaTuka; TeopeTuyeckue OCHOBbI CUCTEM
HauepTtaTenbHasi reomeTpus un MpuknagHas mexaHuka; aBTOMaTM3NPOBAHHOIO MPOEKTUPOBAHNS;
WHXeHepHas rpaduka; MpoussoacTeo u OnekTpocHabxeHue;
Xrmms pacnpegenexue Teopus aBTOMaTUYECKOTO YNpaBneHuns;
3NEeKTPO3HEPIUK; MaTemaTtnyeckoe MmogenupoBaHve B
TeopeTuyeckme OCHOBbI 3MNEeKTPOIHEPreTUKE U ANEKTPOTEXHUKE
3ANEKTPOTEXHUKM
OriK-4 TeopeTuyeckue OCHOBBbI OnekTpomexaHuka
ANEKTPOTEXHUKU

3. O6beM gUCUMNNNHBI B 3a4€THbIX eAMHULIAX C YKasaHUeM Konu4vecTBa akafeMUyYecKuX 4acoB.,
BblAeNeHHbIX Ha KOHTaKTHYI0 paboTy oGy4alowmxcs ¢ npenogaeareniem (No BMaaM yv4eGHbIX 3aHATUNA) U Ha
camocToATeNbHY0 paboTy oby4arowmnxca

Tabnuua 5

Bup yyebHou paboTbl Bcero yacoB CemecTp 3
AyputopHas KOHTakTHas paboTa
(Bcero), 64 64
B TOM Ynche:
NeKUMoHHble 3aHaTns (J13) 32 32
nabopatopHble pabotsl (JIP) 0 0
npaktudeckme 3aHsatus (M3) 32 32
BHeayauTOpHasA KOHTaKTHasA 4 4
pa6ota, KCP
CamocTtosiTenbHas pa6oTta
(Bcero),
B TOM Yucne: 49 49
CaMOCTOATENbHOE M3yveHne
Marepuana, nogrotoska K 17 17
KOHTpOIbHbIM paboTam
MOAroTOBKa K MPaKTUYECKUM
paboTam, BbINONHEHNE 16 16
COOTBETCTBYIOLLMX 3a4aHUN
NoAroToBKa K SK3amMeHy 16 16

®DopmMbl TEKYLLETO KOHTPOIS
ycneBaemocTu

Bonpockl Ha NpaKTU4eCKMX 3aHATUSIX.
KoHTponbHas pabota. 3agaHus ans
BbINOMHEHUS HA NPAKTUYECKNX 3aHATUSX.

Bonpockl Ha NpaKTU4eCKMX 3aHATUSIX.
KoHTponbHas paboTta. 3agaHus ans
BbINOMHEHWS! HA NPAKTUYECKUX 3aHATUAX.

DopMbI NPOMEXYTOYHOMN

aTTecTaLMmn 3K3aMeH 3K3aMeH
KoHTponb 27 27
UTOrO: vyac. 144 144
UTOrO: 3.e. 4 4

4. CopepxaHue AUCUUNIINHBLI, CTPYKTYpPUMpPOBaHHOE No TeMaMm (pasgenam), ¢ ykazaHMeM OTBeOEeHHOro Ha
HUX KOJIM4eCcTBa akafeMMn4eckmMx 4acoB U BUAOB Yy4EOHbIX 3aHATUN

Tabnuya 6
Ne HaumeHoBaHue pasgena Buabl y4eGHON Harpysku n nx prnoeMKocI(t;,H:a:\cu —
pasgena AVUCLMUMNIIUHbI n3 nP n3 CPC KCP
ponb 4acoB
1 BBeaeHue B Kypc neKTPOHUKK 10 - - 6 1 3 20
2 YnpouleHHas knaccudukaums 10 ) ) 6 1 3 20
NonynpoBOAHMKOBBLIX NPUOOPOB
3 BonbTamnepHble XxapakTepucTukm 12 ) i 6 1 3 22
NonynpoBOAHMKOBBLIX NPUOOPOB
4 BunonsipHble 1 nonesble ) ) 10 6 1 3 20
TPaH3NCTOPbI
MogennpoBaHus TupucTopa 1
5 cnoco6bl ynpaBneHms TUpUCTopamu. - - - 6 - 3 9
MpuMeHEeHVs TUPUCTOPOB
6 AHanorosble MHTErparnbHble ) ) 10 6 i 20
MUKPOCXEMBbI
VIHTerpanbHas MMKPOCXEMOTEXHMNKA - - 12 6 - 22
CxeMbl BbiNnpsiMuTenen n ) ) i i 11
cTabnnm3aTopoB HaMpPsXXeHWs




Mtoro: | 32 | o0 | 32 | 49 | 4 [ 271 | 144
4.1. CopepKaHue NeKUNOHHbIX 3aHATUN
Tabnuua 7
CopepxxaHue nekuum Kon-
Ne HanmeHoBaHue Aep u .

n3 asgena Tema nekuum (nepeyeHb AMOaKTUYECKMX €OUHNLL: BO

P paccMaTpuBaeMbIX NOATEM, BONPOCOB) 4acoB
CemecTp 3

1 | BBegeHue B kypc OCHOBbI 3MEKTPOHMKN. KpaTkas ncropus pa3sutus anekTpoHuku. CTpykTypa 10
3NEKTPOHUKM. KpUCTanmM4yeckon peLleTku TBEPAbIX Ten.

2 | YnpolieHHas YnpoleHHas dusnyeckune npouecchl B NONynpoBOAHMKAX. 10
Knaccudukauuns Knaccudukauus Pa3HoBMAHOCTM NONYNPOBOAHMKOBBLIX 3MIEMEHTOB.
nonynpoBOAHUKOBLIX | MOMNYNpoOBOAHMKOBBIX
npunbopos.. npunbopos..

3 OCHOBHbIE MOOXEHUS MUKPOINEKTPOHMKM. 12
WHTerpansHas WHTerpansHas

[neHoYHble MHTErpanbHbIe MUKPOCXEMbI.
MUKPOCXEMOTEXHMKA. | MUKPOCXEMOTEXHUKA.
MonynpoBOAHWKOBbIE UHTErPaibHbIE MUKPOCXEMbI.
WTtoro 3a cemectp: | 32
Wtoro: | 32
4.2. CopepxaHue nabopaTopHbIX 3aHATUI
Tabnuya 8
CopepxaHue nabopaTtopHou paboThbl Kon-
Ne | HammeHoBaHue HanmeHoBaHue Aep patop P .
9 (nepeyeHb AMOAKTUYECKMX €OUHNLL: BO
np pasgena naboparopHoi paboTbl
paccMaTpvBaeMbIX MOATEM, BONPOCOB) 4acoB
He nNpefycMOTpPeHbI Y4eOHbIM NiaHoM
4.3. CopepKaHue NpPakTUYECKUX 3aHATUN
Tabnuua 9
CopaepxaHue NpakTUYeCcKOro 3aHATUA Kon-
Ne HanmeHoBaHue Tema npakTuyeckoro .
(nepeyeHb AMOAKTUYECKMX €OUHNLL: BO
n3 pasgena 3aHATUA
paccMaTpvBaeMbIX MOATEM, BONPOCOB) 4acoB
CemecTp 3

1 BbunonspHble n HatypHoe nccnegoBaHue MpyHUMN OEACTBUS U CXEMbI BKITFOYEHUS OMNONSPHbIX 10
nonesble OMNONAPHbIX TPAH3UCTOPOB | TPaH3UCTOPOB. BXoaHbIE 1 BbIXOAHbIE XapaKTepUCTUKM
TPaH3MCTOPbI. N CHATME BXOAHbIX U TPaH3MCTOPOB.

BbIXOAHbIX XapaKkTepUCTUK.

2 | AHanoroBble HatypHoe nccnegosaHue OnepaunoHHble ycunuTenu n npuHumn gerictems OY. 10
WHTEerparnbHble XapaKTepUCTUK OnddepeHumnanbHbIe YCUITUTENUN Y CXEMbI BKITHOYEHMS.
MMUKPOCXEMbI. WHTEerpanbHoro MHBepTupyoLwmnin n HemHsepTtupytowmin OY. AHanorosble

OnepauUmnoHHOIO YCUnuTens. | KomnapaTtopbl HANPSXKEHWUN.

3 | BonbTamnepHbie HaTypHble uccnegosanus CHATME BONbT-aMMNePHON XapaKTepUCTUKN 12
XapaKTepuUCTUKN NonynpoBOAHMKOBbIX nonynpoBOAHMKOBLIX AnoaoB. OnpeaeneHne ctaTuyecknx
NonynpoBOAHMKOBLIX | ANOAOB. napamMeTpOB CUOBLIX BbINPSMUTENbHbIX AUOAOB.
npnbopoB. CpaBHeHVe COo CrnpaBoYHbIMWU AaHHbIMU

WUtoro 3a cemecTtp: | 32
WUroro: | 32
4.4. CogepxaHue CaMOCTOATENbHON paboThbl
Tabnuua 10
- CopaepxaHue caMmoOCTOATeNbHOW paboTbl Kon-
Ne HanmeHoBaHue Bug camocTosiTenbHom .
(nepeyeHb OAaKTUYECKNX eOUHULL: BO
n/n pasgena pa6oTbl
paccmaTpuBaeMbIx NOATEM, BONPOCOB) YacoB
Cemectp 3

1. BeeneHue B kypc OcHoBHble HanpasneHus B obnactu pa3sutms 17
SNEKTPOHUKN 3NeKTPOHMKN. TexHonormyeckne ocobeHHoCTU
YnpouieHHas hopMUPOBaHUST HAHOCTPYKTYP U 3NIEMEHThI
Knaccudumkaums HaHO3NEKTPOHWUKN.

NOnynpPOBOAHNKOBbIX OneKTPOHHO-ABIPOYHbIV Nepexod. p—Nn-nepexos B
npnbopos pPaBHOBECHOM COCTOSIHUM. AHanNn3 HepaBHOBECHOTO p—nN-
CcaMoCTOATENbHOE
BonbTtamnepHble nepexopa.
n3yyeHne maTtepuana,
XapaKTepuUCTUKN Bapwkanel, cTabunuTpoHbl, TYHHENbHbIE ANOAbI,
NOArOTOBKA K KOHTPOJIbHBIM
NONynpoBOAHMKOBLIX | - doToanoabl, CBETOM3MYyYatoLmMe Anoabl.
npu6opos P CTpyKTypa v NnpyMHUMN AeACTBMS OMNONSpHOro
BunonsipHele 1 TpaH3ucTopa. YCTPONCTBO M NPUHLMN AENCTBUSI NONEBbIX
nonesble TpPaH3NCTOPOB. BxoaHble 1 BbIXOAHbLIE XapakTEPUCTUKN
TPaH3MCTOPbI TPaH3MCTOPOB.
MogenvnpoBaHus CTpyKTypa 1 NpuHUMN 4ENCTBUS TUPUCTOPOB U

TMpUCTOpa n

CMMUCTOPOB. XapakTepucTuku u napameTpbl. Cxema




cnocobbl

3amMeLlleHna TmpucTtopa. Obnactb NnpuMeHeHna

yrnpasneHus TUPUCTOPOB.
TUpUCTOpamu. OnepaunoHHble yeunutenu n npuHuun gencresna OY.
MpumeHeHns OudpdepeHumanbHble yeUnuTenu u CXeMbl BKITHOYEHUS.
TUPUCTOPOB AHanorosble KoMnapaTopbl HANPsAXeHW. AHanoroso-
AHanorosble undcppoBor npeobpasoBaTens UHdopmauun. Lingpo-
WHTerparnbHble aHanorosbIn nNpeobpasoBaTens MHpopMaLmn.
MUKPOCXEMbI OpHodbasHble N MHorodasHble ynpasnsemble
WNHTerpanbHas BbINpAMUTENN. PUNLTPLI NCTOYHUKOB BTOPUYHOIO
MUKPOCXEMOTEXHMKA nUTaHnS.
Cxembl
BbINpAMUTENEN Y
cTtabunmsaTtopos
HanpspKeHns
BunonspHble n MoaroToBKa K NpakTU4ecknm padoTtam: 16
noresble «HaTtypHble nccnegoBaHns NonynpoBOAHNKOBbIX
TPaH3NCTOPbI. OVOoJ0BY;
AHanorosble «BbluncnutensHble nccnegosaHns NOMynpOBOAHUKOBLIX
NHTerpanbHble ONo[oBY;
MUKPOCXEMBbI. «HaTtypHble nccnenosaHuns NonynpoBOAHUKOBLIX AMOO0B
BonbTamnepHble CTabunnTpoHOBY;
XapaKTepucTUKM «BbluncnutensHble nccnegoBaHns NOMyNPOBOAHUKOBBIX
NnonynpoBOAHNKOBbIX CTabunMTpoHOBY;
npnbopos. MOArOoTOBKA K MpaKTU4Yeckum | «HaTypHoe nccnegoBaHue GunonsipHbIX TPaH3MCTOPOB U
paboTam, BbINONHEHNe CHATME BXOAHbIX 1 BbIXOOHBIX XapaKTePUCTUKY;
COOTBETCTBYIOLUMX 3adaHni | «BbluncnutensHoe nccnegoBaHne GunonsapHbIx
TPaH3NCTOPOB N CHATME BXOOHBIX N BbIXOAHbLIX
XapaKTepUCTUKY;
«HaTtypHoe uccnegoBaHue nonesbIX TPAH3UCTOPOB U
CHATME BXOAHbIX U BbIXOAHBIX XapaKTepUCTUKY;
«BbluncnutensHoe nccrnegoBaHne noneBbix
TPaH3NCTOPOB N CHATUE BXOOHBIX N BbIXOAHbLIX
XapaKTepUCTUKY;
«HaTtypHoe uccnegoBaHue xapakTepucTuK MHTErpanbLHOro
OnepauMoHHOr0 YCUNUTens».
BeeneHue B kypc 16
3NEKTPOHUKN
YnpoLieHHas
knaccudmkaums
NOnynpOBOAHNKOBbIX
npnbopos
BonbTamnepHble
XapaKkTepucTUKK
nonynpoBOAHNKOBbLIX MoproToBka k aK3ameHam Mo pasgenam:
npubopos «BBeaeHue B Kypc aneKTPOHUKNY;
BunonsipHble 1 «YnpoLueHHas knaccudukaumus NonynpoBOAHNKOBBIX
nonesble nprubopoBy;
TPaH3NCTOpbI «BonbTamnepHble xapakTepucTyku NosynpoBOAHMKOBBLIX
MogenvnpoBaHus npnbopoBy;
TMprcTopa u MOArOTOBKA K 9K3aMeHy «BvnonspHbie n nonesbie TPaH3UCTOPLIY;
cnoco6bl «MopgenvpoBaHusa TuprcTopa 1 cnocobbl ynpasneHus
yrnpasneHus TupncTopamu. NprMeHeHns TPUCTOPOBY;
TUprcTopamu. «AHanoroBble MHTErpanbHbIE MUKPOCXEMbIY;
MpumeHeHus «MHTerpanbHas MUKpOCXEMOTEXHMKAY;
TUPVCTOPOB «Cxembl BbINpsAMUTENEN U CTabnnNM3aTopoB
AHanorosble HanpspKeHUs».
NHTerpanbHble
MUKPOCXEMbI
WHTerpanbHas
MUKPOCXEMOTEXHMKA
Cxembl
BbINpAMUTENEN Y
cTabunmsaTtopoB
HanpshKeHus
Wrtoro 3a cemecTtp: | 49
Wtoro: | 49

5. Metoaunyeckue ykasaHusi Ans odbyyaromxcsi Mo OCBOEHUIO AUCLMIMIIUHBI (MoAyns)

1. MeToaunyeckue ykasaHusa npm paboTte Ha nekumm




[o nekumu cTyaoeHT AOoMmKeH NPOCMOTPETb y4eBOHO-METOAMYECKYI0O N HAYUYHYI0 nuTepaTypy No TemMe nekuuu
ans Toro, ytTobbl MMETb NpeacTaBneHne o Nnpobnemax, KoTopble 6yayT NOAHATLI B NEKUUN.

Mepen Havanom nekuumn obydawowmumcs coobllaeTcda Tema nekumMu, nnaH, BOMPOCHl, noanexaiuue
paccMOTPEHUI0, [OBOAATCH OCHOBHbIE nuTepaTypHble UCTOYHMKM. Becb y4ebHbin maTepman, coobliaemMbin
npenogaBaTenem, AOMKEH He NpocTo npocnylimBatbcs. OH JomkeH BbiTb aKTMBHO BOCMPUHAT, T. €. YCbILaH,
OCMBbICIIEH, MOHAT, 3adUKCUpoBaH Ha Bymare u 3akpenneH B namaTtu. Mpuctynas K cnylwaHui HOBOro y4ebHoro
mMatepuana, nofie3Ho MbICIIEHHO YCTaHOBUTb €ro CBSA3b C paHee u3dyveHHbiM. Crneast 3a TEXHUKOW YTEHUS NeKkunm
(aKueHT Ha CyLlecTBEHHOM, MOBbILIEHME TOHA, W3MEHEeHWe puTMa, naysa v T. n.), Heobxogumo Bcrnea 3a
npenogaBaTeneM yMeTb BbiAENsiTb OCHOBHbIE KaTeropuw, 3akoHbl M OMpefendtb UX coaepxaHue, npobremsl,
npegnonaraTe UX BO3MOXHbIE peLleHusl, AokasaTenbcTBa M BbiBodbl. OcCyllecTBnssa Takyt paboTy, MOXHO
3HauuTenbHo obneryntb cebe noHMMaHme y4ebHOro MaTepuana, €ero KOHCMEKTMpPOBaHWE W JanbHenwee
n3ydeHue.

2. MeToguyeckne yKkasaHusi Nnpy NOAroToBke U pabote Ha NPakTUYECKOM 3aHATUM

MpakTnyeckne 3aHATMA NO AMCUMNIMHE NPOBOAATCH B UensxX BblpaboTKUM MNpakTUYeCKMX YMEHUn W
nNprMobpeTeHnss HaBbLIKOB B peLleHMn NpodeCcCnoHanbHbIX 3adau.

MoaroToBka oBy4varoLerocs K NpakTU4eCKoOMy 3aHATUIO NPOM3BOAUTCSA MO BOMpocaMm, pa3paboTaHHbIM Ans
KaXXKgoM Tembl MpaKTUYEeCKUX 3aHaTun u (unu) nekumi. B npouecce noaroToBkM K MPaKTUYECKUM 3aHATUAM,
Heobxoammo 06paTuTb 0CO60e BHUMAHME Ha CaMOCTOATENbHOE M3yYeHne peKoMeHOOBaHHON nuTepaTypbl.

Pabota cTyaeHTOB BO BpeMs MPaKTUYECKOro 3aHATWUS OCYLLECTBISETCA Ha OCHOBE 3adaHuh, KoTopble
BblgaloTcs obyvallwymcs B Havane unm BO BPeMs 3aHATUSA. Ha npakTuyeckux 3aHATUSX NpuBEeTCTBYeTCH
aKTUBHOE yyacTue B 0OCY>XOEHUN KOHKPETHbIX CUTYaL i, CNOCOGHOCTb Ha OCHOBE MOJSyYEHHbIX 3HAHWIN HaXoaUTb
Hanbonee adpdeKkTMBHbIE pelleHUs MNOCTaBfeHHbIX NpobrnemM, yMeTb HaxoauTb MONe3Hbl OOMOSIHUTENbHbIN
mMatepvan no TemaTuMKe 3aHATUW. Ha npakTtuyeckux 3aHaTuax obydatowmecs AOMKHbI yMeTb BblpaboTaTb
onpeerneHHble pelleHnsa no obo3HavyeHHoW npobneme. B 3aBMCMMOCTU OT CMOXHOCTM npegnaraemMbiX 3agaHuin,
uenewn 3aHaTuA, oben NOAroToBKM OByvaloLWwmuxca npenogasatenb MOXET NoAckasaTb 0Byyalowmmes anropmutm
pelleHns UnuM nepBoe AewcTBue, uUnu ykasatb obliee HanpasneHuwe paccyxaeHun. MonyyeHHble pesynbrathbl
0bcyxaaTcsa ¢ NO3NLUMA X ageKkBaTHOCTU NNy 3PMEKTUBHOCTU B PACCMOTPEHHON CUTyaLun.

3. MeToaunyeckune ykazaHusi no camocTtosiTenbHon paboTe

OpraHusaums caMmoCToATENbHOM paboTbl 0BYYaOLIMXCA OPUEHTMPYETCH Ha akTUBHbIE METoObl OBrageHus
3HaHUSIMK, pa3BUTME TBOPYECKNX CMOCOBHOCTEN, Mepexos OT NOTOYHOro K UHAMBMOYaNM3npoBaHHOMY 0ByYeHWIo C
yyeTom notpebHoCTel 1 BO3MOXHOCTel obyyatoLerocs.

CamocTtosaTenbHas pabota ¢ yyebHukamu, y4ebHbIMM NOCOBUSAMM, Hay4YHOW, CNPaBOYHOW nMTepaTypown,
mMaTepvanaMv nepvognyeckux msgaHui n MiHtepHeta saenseTtca Hambonee addeKTMBHbIM MEeTOAOM MNOMyYeHUs
OOMNOMHUTENbHBIX 3HaHWWA, MO3BONAET 3HAUMTENbHO aKTMBM3MPOBAaTb Mpouecc oOBMnageHus WHdopmaumnen,
cnocobcTByeT 6onee rnybokomy yCBOEHMIO M3yyaemoro mMaTtepvana. Bce HOBble NOHATUS MO udyvyaemow Teme
HeobX0AMMO BblyUYNTb HAU3YCTb.

CamocTosATenbHasa paboTta peanusyeTtcs:

® HENoCpeaCTBEHHO B NMpoLecce ayanTOPHbIX 3aHATUN;

® Ha NeKkumsax, NPakTUYECKMUX 3aHATUSX;

e B KOHTaKTe C npenogasaTeneM BHE paMOK pacnuncaHus;

e Ha KOHCynbTaumsx MO y4ebGHbIM BOMpocaM, B XOo4e TBOPYECKMX KOHTaKTOB, MpM nuKBMAALUK
3a00/KEHHOCTEN, NPY BbINONHEHUN NHAMBUAYanbHbIX 3a0aHUA 1 T. A4.;

® B METOAMYECKOM KabuHeTe, AOMa, Ha kadeape nNpwv BbIMONHEHMN 06y4atoWMMCH y4EOHbBIX U NPaKTUYECKNX
3agau.

OddhekTBHBIM  CPeACTBOM  OCYLLECTBMEHUd obyyalwmmcs camocTosTenbHoW paboTbl  saBnseTcs
3MNeKTpOHHas MHopMaunoHHo-obpa3oBaTenbHas cpeda YyHuMBepcuTeTa, KoTopas obecneymBaeT [OCTynm K
yyebHblM nnaHam, paboyum nporpammam gucumnivH - (Mogynew), npakTuK, K W30aHWAM  3MEeKTPOHHbIX
BMBNNOTEYHBIX CUCTEM.

4. MeToguyeckne yKkasaHusi o NnoaroToBKe K yCTHOMY Ofnpocy

CamocTtosTenbHas pabota obyvalolmxcs BKIIOYAET MNOArOTOBKY K YCTHOMY OMPOCY Ha CEeMUHapCKUX
3aHATUAX. [Ns 3TOro oby4varoWmincs nayyaeT NeKLMM, OCHOBHYIO U OOMONHUTENbHYK nuTepaTypy, nybnukauuu,
nHpopmaumo n3 VIHTepHeT-pecypcoB. TeMbl 1 BONPOCHI K CEMUHAPCKUM 3aHATUSAM, BONPOCHI A5 CAMOKOHTPOMS
JoBoasaTcst 4o obyvatowmxcs 3apaHee. OPPEKTUBHOCTL NOATOTOBKM 00yYaoLMXCA K YCTHOMY ONpOCYy 3aBUCUT OT
KayecTBa O3HaKOMJIEHUSI C PEKOMEHAOBAHHOW nuTepaTypoi. Ons nogroToBKUM K YCTHOMY OMpPOCY HeoGXxoaMmo
O3HakOMUTbCA C Matepuarsiom no TemMe ceMunHap u 06paTI/ITI: BHMMaHMe Ha YCBOEHMEe OCHOBHbIX MOHATUI
Msyqaemoﬁ TeMbl, BblABUTb HEACHbIE BOMNPOChHI U HOp,OGpaTb OONONHUTENbHYIO NUTepaTtypy Ana Ux ocBelleHud,
COCTaBUTb Te3WUCbl BbICTYMNEHNA NO OTAESIbHbIM I'IpO6J'IeMHI:IM acrnektam. B cpegHeM, noarotoBka K YCTHOMY
ornpocy No OAHOMY CEMUHAPCKOMY 3aHATUIO 3aHMMaeT OT 2 0 4 Yacos.

6. MepevyeHb yuyeGHOW NUTepaTypbl U y4eOHO-MeTOAUYECKOro obecnevyeHUs Ans CaMOCTOATENbLHOM
paboTbl

Tabnuua 11

Ne | ABTop(bl), HAMMEHOBaHWe, MECTO, FOA U3aHMA | KanmxkHowt | Nutepatypa




n/n (ecnu ecTb, yKkasaTtb «rpud») ¢doHa (KD)

mnm A
y4ye6Has camocT.
3MEKTPOH. paBoTLI
pecypc (3P)
1. OnekTpoHuKa : nabopatop. npaktukym / Camap.roc.TexH.yH-T; coct. B. B. oP +

CwmupHoB.- Camapa, 2018.- 67 c..- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3261

2. Konomuiues, FO. H. Tupuctopsl. Jlornyeckue anemeHTtbl. OnepaunoHHble 3P +
ycunutenu : y4eb. nocobue Kk BbINonHeHuto nab. paboT No anekTpoTeEXHUKe
1 ocHoBam anekTpoHukm / KO. H. Konomuiiues, B. H. LlaneHko;
Camap.roc.texH.yH-T, TeopeTudeckas 1 obLias anekTpoTexHuka.- Camapa,
2009.- 51 c..- Pexxum pgoctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||460

3. Csupupos, B.IN. OcHOBbI aNekTpoHMKY : Nab.npakTMKym no AMCLUNINHE oP +
«3nekTtpoHuka» / B. M. Ceupugos, U. B. Tuxomupos, B. I'. YeTaes;
Camap.roc.TexH.yH-T, QNeKTPOHHbIE CUCTEMbI M MHCPOPMALIMOHHAs
6e3onacHocTb.- Camapa, 2013.- 98 c..- Pexxum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els _samgtul||elib]||1209

4. JNanugos, B.C. O6Lwas aneKkTpoTexHuKka 1 anekTpoHuka : yueb. nocobue / P +
B. C. Jlannpos, T. B. Apbysosa; Camap.roc.TexH.yH-T, ABTomaTtuka u
ynpaBsneHue B TeEXHN4Yecknx cuctemax.- Camapa, 2009.- 70 c..- Pexum
poctyna: https://elib.samgtu.ru/getinfo?uid=els _samagtul|elib||505

5. BpsaTos, A.C. OneKkTpoHMKa B YCTPOWCTBAX aBTOMATUKM U TENEMEXaHWKN P +
cucTeM anekTpocHabxeHus : yueb.nocobue / A. C. bpsaTos, A. H.
MpoueHko; Camap.roc.TexH.yH-T, AneKTpocHabXeHne NPOMbILLIIEHHbIX
npegnpuatuin.- Camapa, 2013.- 57 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||846

6. 3onoTos, B.I. 3nekTpoHuka: kypc nekunii : y4eb.nocobue / B. . 3onoTos, oP +
B. C. CemeHoB, A. B. UyBakos; Camap.roc.texH.yH-T, BelancnmrensHas
TexHuka.- Camapa, 2011.- 257 c..- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib|[1503

7. MonynpoBogHukoBasi anekTpoHuka; N3patenscteo KOxHoro P +
denepanbHoro yHmsepcuteTa, 2019.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||95810

8. JlabopaTopHbIN NpakTUKym No gucumnivHe "ObLwasa anekTpoTexHmka u oP +
3ANeKTpoHuKa"; PoccUicknin rocyaapCTBEHHbIN rMapOMeTeoporiorM4yeckuin
yHuBepcuteT, 2006.- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|iprbooks||12491

Hocmyn obydarowuxcs k 9P HTE Caml TY (elib.samgtu.ru) ocywecmensemcsi nocpedcmeom 371eKmMpPOHHOL
UHgbopmayuoHHoU obpazosamenbHoU cpedbl yHusepcumema u catima HTBE Caml'TY o nno2uHy u naposo.

7. MNMepeyeHb MHPOPMALIMOHHbLIX TEXHONOIMIA, UCMNOJIb3yeMbIX NMPU OCYLLECTBIIEHUN OGpa3oBaTeNIbHOro
npouecca no gucuuninHe (Moaynio), BKIOYas nepeyeHb NporpaMMHOro obecneyeHus

Mpyv  npoBedeHUM  NMEKUMOHHbIX  3aHATUMI  UCMONb3yeTcs  MyNbTMMeauiHoe  oGopydoBaHue.
OpraHuzoBaHo B3aumogelcTBMe obydatollerocas W nperogaeatenss C  MCMNOSIb30BaHWEM  3NEKTPOHHOM
MHcbopMaLMOHHOI 0Gpa3oBaTenbHON cpeabl yHuBepcuTeTa.

MporpammHoe obecneyeHue

Tabnuuya 12
CrtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MpaBoo6Gnaparennb MpPoOUCXoXAeHUs1
HasBaHue (nMueH3noHHoe nnn cBo6oaHO
n/n (npousBoguTens) (MHOCTpaHHoEe unm
pacnpocTpaHsaemoe)
0TEYECTBEHHOE)
1. |LibreOffice Writer cBOOOAHO pacnpocTpaHsieMoe The Document Foundation WHOCTpPaHHoe
2. |LibreOffice Impress cBOOOJHO pacnpocTpaHsiemoe The Document Foundation WHOCTPaHHOe
3. |LibreOffice Calc cBOOOJHO pacnpocTpaHsiemoe The Document Foundation WHOCTPaHHOe
4. |Adobe Reader cBob0HO pacnpocTpaHsemoe Adobe Systems Incorporated WHOCTpaHHoe
5. |CnpaBo4HO-npaBoBas NNUEH3NOHHOE HIMO «BMWA» 0Te4YeCcTBEHHOE
cuctema «KoHcynbTaHT
[nioc»
.__|AHTMBMpYC Kacnepckoro NVLEH3NOHHOE JlabopaTopusi Kacnepckoro OTeYeCTBEHHOE
7. |AHpekc.Bbpaysep cBoboaHO pacnpocTpaHsemoe Anpexkc OoTeYyecTBEeHHoe
https://browser.yandex.com
8. |ApxuBatop 7-Zip cBoboHO pacnpocTpaHsemoe 7-zip.org WHOCTpaHHoe
9. |[K-Lite Codec Pack cB0OOOHO pacnpocTpaHsieMmoe CODEC GUIDE WHOCTpaHHoe
https://codecguide.com



https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3261
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||460
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1209
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||505
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||846
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||1503
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||95810
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||12491

8. MepeyeHb pecypcoB UHPOPMALIMOHHO-TENTEKOMMYHUKALMOHHOMW ceTu «UHTepHeT», NpodeccMoHanbHbIX
6a3 gaHHbIX, UHPOPMALMOHHO-CNPABOYHbLIX CUCTEM

Tabnuua 13
:ﬁl HanmeHoBaHue Kpatkoe onucaHue Pexum poctyna
1 | OnekTpoHHO-6MbnMoTeyHasa cuctema OneKTpoHHO-6MbnNnoTeyHas http://www.iprbookshop.ru/
IPRbooks cuctema
2 | OnekTpoHHO-6MbnunoTeyHas cuctema OneKTpoHHasa bubnmnoTteka https://elib.samgtu.ru/
CamlTY CamlTY
3 |eLIBRARY.RU Hay4Has anekTpoHHas http://www.elibrary.ru/
bubnunoteka

9. OnucaHue MaTepuanbHO-TeXHUYECKOW 6a3bl, HeOO6XO0AMMOW ANA OCYLUECTBIEHUA o6pa3oBaTeNbHOro
npouecca no gUcuuninHe

JleKUMOHHbIe 3aHATUA

AyanTopum Anst NEKUMOHHbBIX 3aHSATUA YKOMMIIEKTOBaHbI MeBGENbI0 M TEXHUYECKUMW CPEACTBAMMU OBYyYeHHUs,
crnyxawummn anst npeacTta.neHns yvyebHon uHdopmaumn Gonblioi ayauTopun (Habopbl OEMOHCTPALMOHHOIO
obopyaoBaHus (NPOEKTOP, aKpaH, KOMMbIOTEP/HOYTOYK).

MpakTnyeckune 3aHATUA
AyaouTtopun ans npakTMY4eCckUX 3aHsATUI YKOMMIIEKTOBAHbI CNELManM3mpoBaHHON MeBenbio N TEXHUYECKUMU
cpeacTBaMmu 0byyeHus (NPOEKTop, aKpaH, KOMMbLITEP/HOYTOYK).

CamocTtosATenbHas pabora

MomelieHna ang camocTosiTenbHOW paboTbl OCHALLEHbl KOMMbIOTEPHOW TEXHWKOW C BO3MOXHOCTbIO
noaknoyeHns k cetu «VIHTepHeT» M OOCTYyNoM K 3NEeKTPOHHOM WHOopMaunoHHO-0bpa3oBaTenbHOM cpeae
CamlITY:

e MeTOAMYECKUI KabuHeT (aya. 9).

10. PoHA OLEHOYHbIX CPEACTB NO AUCLUNIIMHE

®OHA OLEHOYHbIX CpeAcTB ANS MNPOBEAEHMS TEKYLLero KOHTPOSs YCNeBaeMOoCTM U MPOMEXYTOYHOM
aTTecTauuu npeactaeneH B MpunoxeHun 1.

MOMHbIN  KOMMIEKT KOHTPOSbHbIX 33adaHuii UM WMHbIX MaTepuanoB, HeobXoauMbIX ANS OLeHUBaHUS
pe3ynbTaToB OOYy4YeHWs MO AMCLUWMNIIMHE, MpakTMKe XpaHuTcs Ha kadeape-paspaboTumke B OymMakHOM U
3MEeKTPOHHOM BUAE.




MpunoxeHwue 1

®doHA OLIEHOYHbIX CPeACTB ANs NPoBeAeHUsI TEKYLLEro KOHTPONA ycneBaeMocT! U
NPOMEXYTOYHOW aTTecTauum

no gucumnnuHe

B1.0.03.02.02 «dneKTpoHUKa»

Koa n HanpaBlieHne NnoaroToBKu

(cneunanbHOCTB) 13.03.02 dneKTpoaHepreTuka N 3NeKTPOoTEXHUKA
HanpaBneHHoCTb (Nnpocmnb) AneKTpo3HepreTu4eckme CUCTEMbI U CeTH
KBanudukaums GakanaBp

dopma o6yueHusn OYHas

Noa Hayana NnoAroToBKuU 2022

Bbinyckarowan kacpeapa MHXeHepHble TeXHONoruu
Kacdenpa-paspabotumk MUHXeHepHble TeXHONOornu

0O6bem agcuUnnuHbL, Y. [ 3.e. 144 ]/ 4

dPopma KOHTpOIA (NpomexyTovHas
aTrectauus) 3K3amMeH




1. I'Iepeqel-lb KOMMeTeHuUn, WHAOAUKATOPOB AOCTUNXEeHUA KOMMeTeHUUn n NMpU3HakKoB nNposBreHns
KOMMeTeHuUn (AeCKpMHTOpOB), KOTOpPbIMU OO0J1)XKEeH oBnaaeTb 06yqa|ou.|,m7|c;| B Xo4e oCBOeHuA

o6GpasoBaTenbHON NporpamMmmbil

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HanmeHoBaHue
KaTeropum Kopn HanmeHoBaHue Ko n HaumeHoBaHMe nHaukaTtopa Pe3ynbTaTthbl
(rpynnbi) KOMMeTeHLUn KOMMeTeHuun AOCTMXEHUA KOMNEeTeHUUn oby4yeHus
KOMMNeTeHunn
He NpefycMOTpPeHbI Y4eOHbIM NiaHoM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Kon Koa n HaumeHoBaHue
KOMNeTEHLIMM HaumeHoBaHue koMmneTeHUUN MHAWKaTopa AOCTUXKEHUs Pe3ynbTathbl 00y4eHus
KOMMeTeHUuun
OriK-3 CnocobeH NpuMeHATb na-3 ork-3 35 OMnK-3.3
COOTBETCTBYIOLUMIN PU3NKO- [leMoHCTpupyeT NoHNMMaHne 3HaTb: OCHOBHble husmyeckune n
maTtemaTuyeckui annapar, r3nYeckmx ABMNeHUNn, 3HaHne XMMUYECKMNE 3aKOHbI, Npoucxoasiume
MeTOAbl aHanm3a u 3NeMeHTapHbIX OCHOB OMTUKM, B NONynpoBoOAHWKaX, CPeacTsa
MOJENMpoBaHus, KBaAHTOBOW MEXaHMKN N aTOMHOW | KOHTPOMSi U N3MEPEHNS
TEOpPEeTUYECKOro n br3UKM N yMeET NPUMEHSITb XapaKTEPUCTUK NONyNpOBOAHUKOBbIX
3KCNEpPUMEHTarNbHOro dumaunyeckme 3akoHbl MEXAHUKM, Np1MBopPOoB 1 3NEMEHTOB
nccnenoBaHus Npu peLleHnm MOEKYNAPHON PU3nKK, Y4 OMnK-3.3
npodeccrmoHanbHbIX 3agad TEPMOAMHAMMKM, aneKkTpuyecTBa | YMeTb: NPMMEHATb, 3KCNNyaTupoBaTh
N MarHeTusma ans peleHns 1 NPOM3BOAUTL BbIOOP 3NEKTPOHHbIX
TMNOBbIX 3adad annapaToB, NONb30BaTLCA
COBpPEMEHHbIMM CPeacTBaMm
N3MEpPEHUS U NEPCOHANbHbIMU
KOMMnbloTEpPaMu
B4 OINK-3.3
Bnapetb: MmeTogamu pacueTta
napameTpoB MONyrnpoOBOAHNKOBbIX
3N1EeMEHTOB, HaBblkaMy OMMCaHUA
OCHOBHbIX SIBMEHUN B
nonynpoBOAHUKOBLIX Mpnbopax u
ANEKTPOHHbIX CXeMax, NOCTaHOBKOMN
npuKNagHbix 3agad ans
3KCNepUMEHTArbHbIX U PacYeTHbIX
nccrneaoBaHUi KOHKPETHBLIX CXEM
3NEeKTPUYECKOro npoduns
OrK-4 CnocobeH ucnonb3oBaTtb na-3 onk-4 32 OMnK-4.3
MeTOAbl aHanm3a un [leMoHCTpupyeT NoHNMMaHne 3HaTb: OCHOBHbIE MOHATUSA
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2. TunoBble KOHTPOJIbHbIE 3af4aHUs UMK UHble MaTepuanbl, Heob6XxoAUMbIe ANA OLEHKU 3HAaHUMU, YMEHUN,
HaBbIKOB 1 (UNK) ONbITa AeATENbHOCTU, XapaKTepusyioLme npouecc (hopMUPOBaAHUA KOMMNETEHLMIA B XoAe
0oCcBOeHUA obpa3oBaTeribHOW NporpamMmmbl

2.1. ®opMbl TeKyLLEro KOHTPOSA yCNneBaeMocTn

Bo BpeMA TeopeTn4eckoro o6yqu|/|$| CTYAEHTbl COal0T KOHTPOJIbHbIE TOYKW, KOTOPbIE OCYLLEeCTBIAKTCA
nyTem BbINOJIHEHNUA COOTBETCTBYOLLEro 3agaHnd B JIMYHOM kabuHeTe.

anIMepbl 3agaHun ons BbINOJIHEHUA Ha NMPAaKTN4Y€CKUX 3aHATUAX:

HamypHbie uccnedogaHusi nonynpoeodHuUKoebix 0uodoe
Llenbto paboTbl siBNsieTcd usdyvyeHne OoCoBEeHHOCTeN BONbTaMMEPHbIX XapaKTepUCTUK PasfnUyHbIX TUMOB
nosynpoBOAHNKOBbIX JUOAOB.

Kpamkue meopemuyeckue ceedeHus.

Kak npaBuno, nonynpoBOAHWMKOBbIM AMOAOM Ha3blBaeTCs ABYXANEKTPOAHbIN npubop, OCHOBY KOTOPOro
COCTaBnsieT CTPYKTypa M3 ABYX CMOEB NOMyNPOBOAHMKA pasnMyYHbIX TUMOB NPOBOAUMOCTM. Ha BHELIHUX rpaHuuax
crnoeB (hOPMUPYIOTCA HeBbINpAMNSoWmMe (OMUYECKMEe) KOHTaKTbl, BbIBOAbI OT KOTOPbIX MWCMOMb3yTCA ANS
NoaKMYeHNns gnoda B anekTpuyeckyto uenb. Obnactb pasgena croeB MonynpoBoAHMKa npeacTtaBnser cobou
30HY, 06eHEHHY0 CBOOOAHBIMU HOCUTENSAMM 3apAAO0B, Tak Ha3blBaeMblil P-nnepexoa.

B ToXe BpeMA CyLlecCTBYOT NonynpoBOOHWKOBbIE OMOAbl, COCTOALMEeN3 OOHOro crod nonynpoBOOHUKA
(avogpl MaHHa), cogepxalime BbIMPAMNAOLWNA KOHTaKT NonynpoBoaHuK—meTann (guoabl WoTTkun) unu nmetowme
HECKOJbKO CIOEB MOMyNPOBOAHUKA C pas3HbIMKU CBONCTBaMM (p-i-nanogbl).

BbiBOA OT «p» Crnost NonynpoBOAHUKA B AMOA4E CP-NNEpPexoAoM HasblBaeTCsl aHOAOM, a COOTBETCTBYOLLUIA
BbIBOA OT «N» CNosi — KaTtoAoM. YCRoBHas CTPyKTypa MONynpoBOAHWMKOBOrO Auoda U ero obosHadveHve Ha
npuHUMNuankbHbIX cxeMax npeacrasreHsbl Ha puc. 1.1.

— p ! in —

aHod Kamod
Puc. 1.1. CTpykTypa 1 ycnoeHoe 0603Ha4eHne nonynpoBOAHMKOBOrO AMoAa.

Mpn nogaye Ha aHoA4 OTPULATENBHOrO, @ Ha KAaTOA MOMOXUTENbHOrO HamnpsPKEHUsl, OCHOBHbIE HOCUTENWU
(OblpKM B PV SMEKTPOHbI BNMOMYNPOBOAHWMKE) OTTAHYTCS K BHELUHUM KpasiM AvoAa, WM LUMpUMHA p-n nepexoa
Bo3pacTeT. B ngeane npu 3Tom Tok Yepes AMoa AOMKEH OTCYTCTBOBATb, Tak Kak CBOBOAHbLIX HOCUTENEN BHYTPU p-




n nepexoaa HeT. Cam nepexon B AaHHOW CUTyaLUKn BbINOMHAET PONb U30NATOpPa, a AN04 MOXHO NpeacTaBuTb B
BMAe KoHOeHcaTopa, obknagkaMy KOTOPOro CnyxaT crov NonynpoBOAHMKA, a AUINEKTPUKOM — P-N Nepexoa.

Mpy ymeHbLlIeHnM 3anupatoLlero (o0bpaTHOro) HanpskeHus TomnwuHa nepexona 6yaeTt ymeHbLLaTbCd, a npuy
CMeHe MNONSAPHOCTU U HEKOTOPOW BEMUYUHE NPSMOro (OTNMPAaloLLEro) HanpsXXeHUs OHa CTaHeT pPaBHOW HyIo, Y
obnactn ¢ GonbWMMN KOHLEHTpaunsaMmn cBoboaHbIX HOCUMTENEN COMKHYTCA. Yepe3 avoa noTedeT npsMOmn TOK,
BeMNMYMHa KOTOPOro 3aBUCUT OT MPUMNOXEHHOIO HaMNPSXXEHMS U CBOMCTB NOSYyNPOBOAHUKOBLIX MaTepuaros.

B peanbHbIX gnogax npuv 3anvpatoiem (006paTHOM) HaNPsHKEHUN NMpOTEKaeT He paBHbIN HyN 0BpaTHbIN TOK
() n, yBenMumBaLWUNCA ¢ POCTOM 3TOr0 HanpsbkeHus. [aHHbIA TOK MOXHO MpeacTaBuTb B BUAE COBOKYMHOCTM
Tpex COCTaBMSAOLLMX:

Lo, =Ly i+, (1.1)

roe lo — TOK HacbiweHns (TennoBon TOK), OBYCNOBMEHHbIN HanMYNEM HEOCHOBHbIX HOCMTENeW — ObIPOK B «N»
NonynpoBOAHNKE W 3NEKTPOHOB B «p» Croe; |+ — TOK TepMoreHepauum, CBA3aHHbIA C MOSABIIEHWEM B 30HE pP-n
nepexoga cBOOOAHbIX HOcuTenewm (reHepaumen  AMEKTPOHHO-AbIPOYHbLIX Nap), KOMMYECTBO  KOTOPbIX
nponopunoHanbHO Temnepatype u obbemy nepexoga (BennyumHe OOpaTHOrO HanpsbkeHus); ly — TOK yTeukw,
OBYCMNOBMEHHbLIN  KOHEYHbIM  3HAYEeHMEM  COMPOTUBMEHUS  MOBEPXHOCTW  MOMYMPOBOOHWKA, OH  Takke
NpPONoOpLMOHaneH 3anuparowemy HanpsxeHuto. MNpn Mmanbix 06paTHbIX HANPsPKeHUsIX U HeBoMbLUMX TemnepaTypax.

B peanbHbIX NONyNnpoBOAHMKOBLIX AuoAax Npy AOCTUXKEHUN 0BPaTHBIM HanpsKeHNEM HEKOTOPOW BESTUYMHBI
HacTynaeT npobow p-nnepexofda, YTO BbI3bIBAET pe3koe yBenudeHue obpaTHoro Toka. [Mpobon moxeT ObiTb
obycnoBneH nMbo KBAHTOBOMEXAHWYECKUMU TYHHENbHBIMU 3ddekTamy, NaBMHOOOPAa3HbLIM POCTOM HEOCHOBHbIX
HocuTenem us-3a GONbLUOW HaNPSKEHHOCTWM JNEeKTpU4eckoro nomns B obbemep-nnepexoja, wnuM us-3a pocta
TemnepaTypbl NONYNPOBOAHMKA, Bbi3blBalOLLEN POCT TOKa, JanbHenWwWnin pa3orpes guoga v 1.4.

OnucaHue nabopamopHOU ycmaHO8KU.

YcTaHoBKa Ons npoBefeHus npakTuieckon paboTbl COCTOMT M3 KomnnekTa nabopaTtopHoro obopyaoBaHus:
BroK NMTaHWS, MOHTaXXHas NaHenb, MyNbTUMETPbI 1 ocumnnorpad. B kayectse gononHMTENLHOrO 060pyaOBaHUS,
BblJABaemMoro npenogasaTenieM, UMelTCs HECKONbKO MONynpoOBOAHMKOBbLIX AuoAoB. BHewHWn Bua ycTaHOBKM
nokasaH Ha pucyHke 1.7.

lNopsidok nposedeHust npakmu4yeckol pabomsol.

1. [JomauwHssi nod2omoska.

B xopge pomaluHen noAroToBKM HEOOXOAMMO, MOMb3yACb CrpaBOYHWKaMW, OnpeaenuTb M 3anucaTb B
pabouyio TeTpagb OCHOBHbIE NapameTpbl NOSyNPOBOAHNKOBbLIX AMOAOB, UCCredyeMblX B Xo4e AaHHOWN paboTbl.

Paccuntatb 13 cooTHoweHus (1.2) 3aBUCMMOCTb TOKa Yepe3 AMog OT MPUIOXKEHHOro HamnpsKeHus ans
npsiMON 1 06paTHON BETBEN BONbTaMNEPHON XapakTepUCTUKM P-nnepexoaa, NPUHSABU TOKU HACbILLEHNS:

a) lo = 0,01 MKA,;
0) lo = 0,02 MKA;
B) lo = 0,03 MKA;
r) lo = 0,04 MKA.

MocTponTb rpacdmkn COOTBETCTBYHOLLMX 3aBUCMMOCTEN, B3SB ANA MPsSMOM BETBM Maclitab no ocu TOKOB
10mMA/cMm, no ocu Hanpsbkenunn 0,1B/cm, a gns obpaTHon — 0,05mMKA/cM 1 2B/cm cooTBeTCTBEHHO. PacuyeThl
npoBOoAMTb A0 MaKCMMasibHOro 3HadeHust npsimoro Toka 150MA M MakcMMmanbHOW BenMYUHbI 0BpaTHOro
HanpskeHus - 15B.

Onpegenutb anddepeHumanbHoe CONpoTUBIEHME P-NNepexoda Ha NPsMON BETBU XapaKTEpPUCTUKU ANns
TokoB: 10, 30, 50 n 100mA, npuHaBMA (MA OT 3agaHHoOW Touku). OnpefenuTb aHanormyHbIi napameTp Ans
obpatHon BeTBun BAX npuBuB. PaccuntaTb Ans 3afaHHbIX Bbllle BENWYMH MNPSAMbIX TOKOB 3HAYEHUSMNO
cooTHoLweHuo (1.5).

Bce nepeuvcneHHble paboTbl AOMKHbI ObiTb BLIMOMHEHBI B BUAE NPEeABapUTENBHOMO OT4yeTa U
npeacTaBneHbl NpenofaBaTento nepen Havarnom npaktudeckon paboTel. Kpome atoro, B pabouen Ttetpaaum
HeobxoOuMMO 3apucoBaTb CXeMbl Afs MNPOBEOEHUA U3MepeHud u  Tabnuubl Ans  3anucu  pesynbTaToB
nccnegoBaHun.

2. lMposedeHue npakmuyeckol pabomel.
2.1. NccnepoBaHve NpsiMoi BETBU BOMbTaMMNEPHOW XapakTePUCTUKM NONYNpPOBOAHNKOBOIO Anoaa.

Llenb nccnegoBaHua — onpeneneHne 3aBUCUMOCTU NPAMOro ToKa Yepes Ao OT BENUUYUHLI MPUTNOXKEHHOTO
HanpskeHus. CobpaTk Ang uccnenosaHus auoaa VD1 cxemy, npuBeaeHHyo Ha puc. 1.9.
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Puc. 1.9. Cxema aons uccnegoBaHus npsiMmori BETBY BOMbTaMMepPHOW XapakTepUCTUKMA NOSYNPOBOAHUKOBOIO
avopa.

YCTaHOBUTb PYYKYy perynatopa HanpskeHus B KpanHee IneBoe MOMoXeHue, npefen uamMepeHus
BonbTMeTpaPV1 — 0,75B, a munnuamnepmetpaPAl — 0,1MA. Bkniountbe TyMBnepom nutaHue makera.

[MpoBecTn mM3mepeHus BONbTaMMEPHOM XapakKTepPUCTUKM OTKpbiToro avoga VD1. [na atoro, yBenuumsasd
BpalLlEHNEM pYYKM perynsatopa BMpaBO HanpshkeHWe Ha Auoae, M3MEPUTb ero npu AOCTUXKEHUWU NMPSIMbIM TOKOM
3HadeHun 0,1MA, 0,3MA, 1MA, 10MA, 30mA, 50mA, 80MA 1 100MA. 3aHecTn noryYeHHble AaHHble B Tabnumuy:

Unp (B)

Inp (MA) 0,1 0,3 1 3 10 30 50 80 100

MpoBectn aHanornyHble wusmepeHnss ana guogos VD2-VD4. [logknioveHue wuccnegyembix AvodoB
NpoBOAWTbL Npu 06ecTo4YeHHOM NabopaTopHOM CTeHAE.

[nsa yckopeHusa npouenypbl UsmepeHnin, Nonb3ysacb TeM, YTO NPAMble NafeHUs HaNps>KeHUn Ha auoaax npu
OZIHOM Y TOM Xe TOKe OTNINYaKTCH He3HaYMTENbHO, MOXHO Nocne NpoBeAeHNss oMepeaHoro n3sMepeHusa ana guoaa
VD1, He MeHsist NONOXEHNE PYYUKM peryndaropa HanpsbKeHUsa NoAKMYMTb K MaMeputenbHon cxeme anogVvD2. Mpu
39TOM NOHaZobMTCA NUWb HeboMnbLuasi KOPPEKUMS HampsKeHus Ons yCTaHOBKM Tpebyemoro 3HayeHus npsiMoro
Toka. 3atem nogkntounTtb anoaVvVD3 n.T.4.

3. Obpabomka sKcriepuMmeHmarsbHbIX Pe3ybmarmos.
3.1. O6paboTka pe3ynbTaToB NYHKTOB 2.1 1 2.2.

Ons kaxgoro u3 OuOAOB MOCTPOMTb Ha OTAENbHbIX NUCTaxX MUNNIMMETPOBKU MOSMHYK BOMbTaMMepHYyo
XapaKTepucTuky (COBMECTHO NpsiMyt0 M obpaTHyl0 BETBU BOMbTAaMMNEPHON XapakTepucTtuku). Macltabbl TOKOB U
HanpsbkeHUn BblibupatoTcs ans npsimon et — 10MA/cm; 0,2B/cm, ons obpatHon BeTBu — 10—-20mkA/cM; 3B/cm.
Mo rpacdhmkam BonbTaMMNeEPHbIX XapaKTEPUCTUK ONpeaennTb NpsiMoe AMHaMUYECKOen CTaTuYecKoeconpoTUBIIEHNS
ounopos B Todkax:= 10mA, 30MA, 50MA n 100MA, ncnonb3ayst COOTHOLLIEHNS:

Mpumepbl KOHTPONbHbLIX paboT

1. Llenb NOCTOSIHHOrO TOKa COOEPXMUT Pe3nCTOPbl, COeANHEHHbIE CMeLllaHHO. Cxema uenu ¢ ykazaHnem
pes3ncTopoB npuBeaeHa Ha puc.1. Bcioay MHAEKC ToKa Un HanpshXXeHusa coBnagaeT C MHAEKCOM pesncTopa, no
KOTOPOMY MPOXoAMT 3TOT TOK UMM Ha KOTOPOM AENCTBYET 3TO HanpsiXkeHue. Hanpumep, Yyepes pesnctop

R3 npoxoauT ToK I3 1 Ha Hem gencTeyeT HanpskeHue Us.

[aHo:
0=3,75A,R1=20M, R2=4 0OMm, R3=12 OM, R4=3 OM, Rs = 6 Om.

OnpegenuTb Is, MOLLHOCTb, NOTPEONSAEMYI0 BCEI Lienblo, U PacXoA MeKTPUYEeCKoW aHeprum Lenbio 3a 8 yacos
paboTbl.

2. Llel'lb nepemMeHHOro Toka coaepXuT pasfindHble 311eMEHTbI (pe3VICTOpr, MHOYKTUBHOCTH, éMKOCTM), BKITHOYEHHbIE
nocnegosaTtenibHO. Cxema uenu npmuBeageHa Ha CooTBeTCTBYyHOLEM pVIC.2.

HauepTutb cxemy Lenu 1 onpegenutb criefyloLne BenMymHbl, OTHOCALLMECH K JAHHOW LLenu, eCNN OHU He 3aaHbl
B Tabnuue:

lNonHoe conpoTnenexHue Z;

HanpsikeHne U, npunoXxxeHHoe K Lenu;

Tok I;

Yron casura ¢ (no BENUYMHE U 3HaKY);

AkTMBHYIO P, peakTuBHyt0 Q 1 NOMHYK S MOLLHOCTM Lienu.

RN =

HauepTuTb B MacluTabe BEKTOPHYIO Avarpammy LiENn 1 NOSICHUTL XapaKkTep M3MeHeHUs (yBenuunTes,
YMEHbLUUTCS, OCTaHeTCsl 6e3 M3MEHEHUIN) TOKa, akTUBHOW, peaKTUBHOIM MOLLHOCTU NpPU YBENMYEHMN YacTOThbl TOKa
B 2 pasa. HanpspkeHune, NpunoxeHHoe K Lienn, C4MTaTb HEU3MEHHBIM.

MprMepbl BONPOCOB HAa NPaKTUYeCKUX 3aHATUAX:
1. Kakne xapaktepuctuk ganogos Bam nssectHbl?
2. B uem 3akniovaeTcsa sBneHme ogHOCTOPOHHEN NPOBOAMMOCTM anoga?
3. B uem pasHuua NnockocTHOro M To4e4YHOro AnoaoB?



4.
5.
6.

Kak nposoaunu cHatne BAX auoaa? Kakumu npubopamum npu 3ToM Nonb30Banuch?
Kak 06bACHMTL Hannyme Toka oTpbiBa Ha nNpsmon Beten BAX guoga?
YUto ByaeT, ecnu NpeBbICUTL MakcMMansHoe obpaTHoe HanpsxxeHue auoaa?

Kakux npaeun oxpaHbl Tpyda Bbl npuaepxuBanvck nNpu BbIMNONHEHUN NPaKTUYECcKon paGoTbl?

2.2. ®opMbl NPOMEXYTOYHON aTTecTauum

OK3aMeH Mo AucuunnmHe npoxognT B nepuon 3K3aMeHaUMOHHOW ceccun B BUAE NMNCbMEHHO-YCTHOro

9K3aMeHa 1 3aKro4aeTCAd B OTBETE Ha BOMNPOChbI 3K3aMeHaUMOHHOIo ounera, cogepxatilero 2 Bonpoca.

©CoNOOA~WN =

28.
20.
30.
31.

32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

Bonpochl K aK3ameHy:
Yem oTnnyaroTca NonynpoBOAHUKOBLIE MaTepuanbl OT MPOBOAHUKOB?
KakoBO BHYTpMaTOMHOE CTPOEHWE YNCTOro NonynpoBOAHUKA?
Kak BnustoT npumecu Ha NpoBOoANMOCTb NOMYNPOBOAHUKA?
YTO NOHMMAETCA NOA SNEKTPOHHOW (Thna n) NPOBOAMMOCTbLIO MONYNPOBOAHMKA?
Y710 NOHMMaeTCs NoA AbIPOYHON (TUNa p) MPOBOAMMOCTbLIO NOMYNPOBOAHMKA?
Kakol mexaHu3m npoxoxgeHne Toka Yepes 3MeKTPOHHO-AbIPOYHbIN nepexos?
B yem pasHuua B yCTPONCTBE 1 CBOMCTBE TOYEYHOTO U MIIOCKOCTHOIO TPMOZ0B?
KakoB npuHUun paboTbl 1 CBOWMCTBA NOMEBbLIX TPAH3NCTOPOB?
KakoB npuHuun paboTbl 1 cBoWicTBa TMpUCTOpa?

. Kakumun cnocobamwu ynpasnsoT Tupuctopammn?

. KakoB npuHumn paboTbl n cBOMCTBa NOMYyNPOBOAHUKOBOrO Tpnoaa?

. YUTto Ha3bIBaeTCs KOI(PDULNEHTOM YCUNEHMS MO TOKY U HAMPSXKEHNIO?

. KakoBbl 1x 3Ha4eHus ons TpaH3MCTOPOB, BKIOYEHHbIX No cxeme OB, O3 n OK?

. Kakvne ocHOBHbIe CxeMbl BbINPSAMAEHUS NEPEMEHHOro Toka?

. [lo kakmM nprsHakam KnaccununpyTCs YCUNUTENN HU3KOW YaCTOTbl, M KaKoBbl X OCOBEHHOCTN?

. Kak onpegensetca koadhUUNEHT yCUNEHNS YCUNMTENBHOrO Kackaga?

. B kakmx cry4asix ncnomnb3yT MHOrokackagHble yeunutenu?

. Kakum obpasom ocyliecTBnsaeTcs CBsA3b MeXay kackagaMv B MHOrokackagHoMm ycunutene?

. UTo Takoe daso-4yacToTHas xapaKkrepucTuka yeunutensa?

. Uem onpegensetcs makcumanbHoe 3HayeHune koadduuneHTa yeunurensa?

. Uto Takoe obpaTHasa cBa3b B ycunutenax? Kakve Buabl obpaTHoW CBS3U Bbl 3HaeTe?

. Kak nsmensetca koadduumeHT ycuneHms ¢ ysenmyeHnem rmybrHsl oTpuuatensHon obpaTHon cBA3N?
. [pun KaknMx ycnoBusix NpoucxXoauT Nepexoq yCUnuTens B pexmmM caMoBO30YyXaeHnsa?

. Kak Bnuset otpuuatensHas obpatHas cBA3b Ha cTabunbHOCTb paboTsl yeunutena?

. B 4em npuHUMNManbHOE OTNNYNE YCUNUTENS MOLLHOCTU OT YCUIMTens HanpsXXeHmsa?

. KakoB npuHumn pabotbl ycunutens HanpsxeHmsa RC-tuna?

. KakoB npuHUMn gencTeums ycunutens HanpshkeHus Ha BunonsapHoM TpaH3UCTope, BKITKOYEHHOM MO cxeme ¢

obLWwmm amMuTTEPOM?

Kakve xapakTepucTuku SBNATCA BXOAHbIMU U BbIXOOAHBIMW NS BKIIOYEHUS TpaH3ucTopa rno cxeme ¢ 03?
Yto Takoe h-napameTpbl TpAH3MCTOPaA U Kak OHU onpeaensaTcs?

Kak BbibupatoT pabouyto Touky TpaH3ucTopa?

MoyeMy ans ycunurens ¢ o0LWmMM KONEKTOPOM KOI(MULIMEHT YCUINEHUS MO HANPSXXEHUIO MEHbLLE
eanHnUbI?

B yem npeumyLLeCcTBO yeunutensi, BKIFOYEHHOMO MO CXeme ¢ 06LUM KONNEKTOPOM nepes Apyrumum
cXemMamu ycunurenem?

3a cuyeT 4Yero AoCTUraeTcs yeuneHne MoLHOCTM B CXeMax C TPaH3nCTopom?

B uem pasnuune mexagy RC-reHepaTopsbl ¢ LC-reHepaTopamun?

B yem npuHUMn paboTbl UMMYMbCHBIX YCTPONCTB?

Kak TpaHaucTtop paboTtaeT B pexunme kno4da?

KakoBo yCTpOMCTBO 1 MpUHLMN paboTbl 3NIEKTPOHHOIO perne BpemMeHn?

KakoB cnekTpanbHbIi COCTaB MMMYNbCHbIX CUTHAMNoB?

YTto noHnmaeTca noa anddepeHumpyowmnmm uensammn?

YTo noHMmaeTcsa Noa MHTerpupyoLwmMmn LensMmm?

Kakne ocobeHHOCTM y yeunutenen nMnynbCoB Ha TpaH3ucTopax?

Kak paboTatoT orpaHmuntenu n omkcatopbl ypoBHS UMMYbCOB?

YUto sABNsieTCs oOrpaHnYmMTeNsIMM Ha nogax U KPEMHUEBBIX CTabMNUTPOHax?

Kak paboTatoT MynbsTuBnbpaTopbl B aBTOKONe6aTeNnbHOM U XAYLLEM pPexXume?

KakoBO yCTpOMCTBO TpUrrepa Ha TpaH3mcTopax?

KakoB npuvHUMN OEACTBUS SMEKTPOHHOIO CYETYMKA UMMNYbCOB?

KakoBa cxema v NpuHUmMn SeNCTBUsSI reHepaTopa NUIIoobpasHOro HanpsXkeHns 1 Toka?

Yem BbI3BaHa HEOOXOOUMOCTb Nepexona Ha MHTErpanbHyH MUKPOCXEMOTEXHUKY ?

Kakune norndeckue onepauummn aenstTcs anemeHTamu bynesa anre6pbl?

Kakos npuHumn paboTsl Lindpo-aHanoroeoro npeobpasosarens (LJAIM)?

KakoB npuHumn paboTbl AHanoroso-uudposoro npeobpasosatens (ALIM)?



MpumepHasa cTpykTypa bunerta

AN |
@ CAMAPCKMUM

— (®rBOY BO «CamlTY»)

MuHucTepcTBO Hayku U Bbicwero obpasoBaHus Poccuiickon ®epepauun
denepanbHoe rocyaapcTBeHHOe GroaxeTHoe o6pa3oBaTenibHOe yupexaeHue
BbIclLero obpasoBaHnsa «Camapckuii rocyfapCcTBeHHbIN TEXHUYECKUN
yHUBepcUTeT»

NOAUTEX

DNODFNA yHAsepIvTaT

®Pununan Pre0y BO «CamlTY» B r. Benebee Pecnybnuku BawkopTrocTaH

Kamenpa VHxeHepHbie mexHonoauu

no gucumnnuHe (Mogyrn) «SreKmpoHUKa»
Kop HanpaBneHus noarotoBkm (cneumansHoctn) 13.03.026@ Caml TY CemecTtp 3

3K3AMEHALIMOHHbINA BUINET Ne 1

1. Kak BnusatoT npymecy Ha NpOBOAUMOCTb MOMYNPOBOAHMKA?
2. YT0 noHmmaeTcsa nof audpepeHUmpy WM Lensmm?
CocTtaBun: YTBepxnaato:
JoueHT A.C. dagees 3aB.kacegpon A.A.LlbiHaeBa
(nodnuce) (modnuce)
« 20 . « » 20 .

3. Metoguyeckue MaTepuanbl, onpegensowmne npoueaypbl oueHMBaHuUA 3HaHWMK, YMeHMﬁ, HaBbIKOB U

(vnu) onbiTa peATeNbHOCTU, XapaKTepu3ytowue npouecc hOPMUPOBAHUA KOMNETEeHLMUA
3.1. XapakTepucTuka npouegypbl TeKyLleh U NPOMEXYTOYHOM aTTecTaLum no AUCLUMNNNHe

Tabnuua 5

Ne
n/n

MepuognyvHoOCTbL N Cnoco6 y4yeTta

Buabl

HaumeHoBaHue cnoco6 npoBeaeHUs MeTtoabi MHAMBUAYaNbHbIX
BbiICTaBnA€MbIX "
OLeHOYHOro cpeAcTBa npoueaypbl oLieHMBaHuA oLeHOK AOCTUXKEHUN,
OoLeHuBaHuA oby4arowmnxcs

3apgaHva gns
BbIMOMHEHUSA Ha
NPaKTUYECKMX 3aHATUSAX

cMcTeEMaTUYECKn Ha
NPaKTU4ECKNX 3aHATUAX
/MMCbMEHHO 1 YCTHO / B
NMYHOM KabuHeTe

SKCNEPTHbIN

[No naTubannbHoM

LKane

BEOMOCTb TEKYLLEero
KOHTpOns

Bonpochkl Ha
NPaKTUYECKMX 3aHATUAX

cuctemMaTmnyeckn Ha
NPaKTUYECKNX 3aHATUAX /
NMMCbMEHHO N YCTHO /B
NNYHOM KabuHeTe

9KCNEPTHbIN

Mo naTndannbHon

LKane

BEAOMOCTb TEKYLLEero
KOHTpOns

KoHTposbHble paboTbl

cucTemaTmyeckn Ha
NpaKTUYecKnx 3aHATUNAX /
NMUCbMEHHO / B TMYHOM
kabuHeTe

3KCNEepTHbIN

Mo naTnbannbHoOM

LKane

BE€OOMOCTb TeKyLlero
KOHTpONA

lMpomexyTo4vHas
aTTecTaums — BOMPOChI K
3K3ameHy

MO OKOHYaHUM U3YYEHUS!
ANCUMMNMHBI/ YCTHO U
NUCbMEHHO

3KCNEepTHbIN

Mo naTnbannbHoM

LKane

9K3aMeHaunoHHasaA
B€JOMOCTb, 3a4eTHas

KHWXXKa

3.2, KpVITepMVI U WWKana oueHUBaHuA pe3ynbTaToB U3y4eHNnsa gucumninnHbl BO Bpems 3aHATUN (TeKyLIJ,VII7I

KOHTPOJb yCHeBaeMOCTVI)

KpMTepMM OLUEeHKM U LUKana ouleHnBaHnA OTBeTOB HAa BOMPOCHLI HA NPaKTU4YeCKUX 3aHATUAX

Tabnuua 6
LLkana oueHuBaHus Kputepuu oueHkun Kon-Bo
6annos
«OTNNYHO» CTyAeHT nokasbiBaeT MosiHble W rnyGoKMe 3HaHUs MporpaMMHOro maTtepuana,
NOTMYHO W apryMeHTUPOBaHO OTBEYAaEeT Ha MOCTaBlIEHHbI BOMPOC, a Takke
[IOMOMHUTEMbHBIE BONPOCHI, NOKa3aTen peiTuHra (Bce npeaycmoTtpeHHbie Prif|  (41-50)
yyebHble 3a4aHus BbIMOMHEHbI, KAYECTBO BbIMONHEHNUS GONbLUIMHCTBA M3 HUMX Garnnos
OLeHEHO Yncnom 6annos, 6rM3KUM K MakCUManbHOMY).
«XopoLLo» CTyheHT nokasbiBaeT rnyGokMe 3HaHWA MNPorpamMHOro Matepuana, rpamoTHO
ero usnaraeTt, [OOCTaToO4HO MONIHO OTBeYaeT Ha MOCTaBMEHHbI BOMPOC W (31-40)
JOMNonHUTenNbHble  BOMPOCHI, YMeNno  (OopMynuMpyeT BbIBOAbLI,  AoMNyckas Bannon
HeaHauuTenbHbIe MOrpeLHOCTM, Nnokasatenu penTuHra (Bce npeaycMOTpPeHHble
P y4yebGHble 3agaHns BbINOMHEHbI, KAYECTBO BbIMOSTHEHUS HU OAHOIO U3 HUX HE




OoUueHeHO MakCcumMallbHbIM Y1UCITOM 6annos).

«Y,EI,OBJ'IGTBOpVITeJ'IbHO»

CTyneHT nokasblBaeT [OCTaTOYHble, HO HEernyGokMe 3HaHWs NporpaMmHOro
MaTepuana; npu oTBeTe He [onyckaeT rpyGbix OWMOOK WM MPOTUMBOPEUNA,
ofHako B (POPMyNMpPOBaHUM OTBETa OTCYTCTBYET [OMKHAas CBA3b MeXay

. 21-30
aHanu3oMm, apryMeHTaumen v BbiBoAaMu, AN MOSyYeHusi NpaBuibHOIO OTBETA t(Sannog
TpebyeTca yTOYHSAKOLWME BOMPOCHI, AOCTUTHYTHI MWHMMarbHbIE WNW  Bbile
nokasaTenv penTUHIOBOM OLIEHKN MPU Hannyuu BbINONHEHUS NPesyCMOTPEHHbIX
P y4ebHbix 3agaHui
«HeypoBneTBoputensHO» (1-20)
OTBeTbl Ha BONPOCHI AAaHbl HE BEPHO
6annos
Kputepun oueHMBaHUA KOHTPOJbHbIX paboT
Tabnuua 7
LLikana oueHMBaHusA KpuTtepun oueHku Kon-Bo
putep 6annos

«OTANYHO»

BbICTaBNAETCHA, €CNu CTYAEHT aKTMBHO paboTaeT B TeYeHMe BCEro 3aHsTus,
AaeT MornHble OTBETHI HA BOMPOCHI NpenofaaBaTtenst B COOTBETCTBUM C MraHOM
npaKkTU4ecKoro nnv nabopaTopHOro 3aHATUA U NokKasbiBaeT Npu 3TOM rrnybokoe
OBMajeHve MaTepuanoMm, COOTBETCTBYIOLIEN nuTepaTypon, crnocobeH
Bblpa3nTb COOCTBEHHOE OTHOLLEHWE K AaHHOW npobneme, NposiBNSET yMeHue
CaMOCTOATENbHO W apryMeHTMpOBaHHO u3naratb martepwvarn, aHanv3npoBaTb
ABNeHns u dakTbl, Aenatb CcamocTosTeNbHble 0600LWeHus ©  BbIBOAHI,
NpaBuUmMbHO BbINOMHSAET y4ebHble 3agauyn, ponyckad He OGonee 1-2
apndMeTUHECKNX OLLUMBOK UM OMUCOK.

(16-25) 6annos

«XopoLuo»

BbICTaBNSETCA MpU ycnoBuu cobnopeHus crnepyrowmx TpeboBaHui: CTyaeHT
aKTMBHO paboTaeT B TeYeHME MNpPaKTUYECKOro Wnu nabopaTopHOro 3aHsTUs,
BOMPOCHI OCBELLEHbI NMOSHO, U3NOXEHNA MaTepuarna normdeckoe, o060cHoBaHHoOe
dakTamu, CO CCbIIKaMM Ha COOTBETCTBYHOLLUME NUTEpPaTypHble WCTOYHMKM,
OCBEllleHMe BOMPOCOB 3aBepLUEHO BbIBOAAMMW, CTYAEHT OOHapyXun ymeHue
aHanunanMpoBaTb (PaKTbl U COOLITUA, @ TakKe BbINOMHATL y4ebHble 3agaHms. Ho B
oTBeTax AonyLeHbl HETOYHOCTWN, HEKOTOPblE HE3HAYMTENbHbIE OWNOKK, nMeeT
MECTO He[oCTaToYyHasi apryMEHTUPOBAHHOCTb MNpPU W3MOXEHUVM MaTepuana,
HEYETKO BbIPAXXEHHOE OTHOLLEHME CTyAeHTa K aktam U cobbITuaM unu
ponyweHsl 1-2 apudmeTtnyeckme u 1-2 normyeckme owWKMOKU NpU peLleHum
NpaKkTU4ecKMx 3agau.

(11-15) 6annos

«y,D,OBJ'IeTBOpVITEJ'IbHO»

BbICTaBNsI€TCS B TOM Criyyae, Korga CTyAeHT B LiefloM OBriajen CyTu BOMpOCOB
no gaHHou TeMe, ObHapyxuBaeT 3HaHWe MaTepuana u y4yebGHol nuTepatypbl,
nblTaeTcs aHanuaupoBaTb akTbl M COObITUS, AenaTb BbIBOAbI W pellaTb
3apgaun. Ho Ha 3aHaTum BepeT cebs MacCMBHO, OTBEYaEeT TOMbKO MO BbI3OBY
npenogasaTend, AaeT HENosnHble OTBETbl HAa BOMPOCHI, AOMycKaeT rpybblie
ownbkM NpuU OCBELLEHWM TEOPETUYECKOro martepuana unm 3-4 normdeckmx
owmnbOoK NPy peLLeHNn NPakTUYECKnX 3adau.

(6-10) 6annos

«HeyposneTBoputensHoO»

BLICTABMSAETCA B Cryvyae, Koraa CTyOeHT OGHapyXun HEeCOCTOSATENbHOCTb
OCBETUTb BOMPOC BOMPOCHI OCBELLEHbI HEMNPaBUIbHO, BECCUCTEMHO, C rpyGbiMun
owmnbkaMmn, OTCYTCTBYIOT MOHWMMaHWSI OCHOBHOM CYTW BOMPOCOB, BbIBOAbI,
0606LLleHnsi, 0GHapyXeHO HeymeHue pelaTb yy4ebHble 3agadn. HeTouHoCTb,
HEeYeTKOCTb B OCBELLIEHMI BOMPOCOB, a Takke ofHa apudMeTuyeckas olimbka
CHWKAKOT MaKcuMmarbHyto oueHKy Ha 0,5 6anna, ogHa noruyeckas owmbka unm

owmbKa no CyTu Unn cogepXaHneM 4aHHOro Bornpoca.

(0-5) 6annos

KpMTepvm OoUueHUBaHUA 3aaayd Ans peweHus Ha NPakTU4eCKUX 3aHATUAX

Tabnuua 7
LLikana oueHMBaHusA Kputepuu oueHkun Kon-so
6annoB
«OTnnyHO» BbICTABNAETCA CTYOEHTY, €CfiM OH uUcyepnbiBaloLle, nocneoBaTenbHO, YETKO 1
norudecku CTPOWMHO un3naraeT martepuan, yMeeT TeCHO yBA3bIBATL TEOPUIO C (21-25)
NPakTUKOW, UCMNONb3yeT B OTBETE MaTepuan MoHorpaduyeckon nutepatypbl, 6arnos
npaBuNbHO OOOCHOBLIBAET MPUHSITOE peLUeHWe, BrnageeT PasHOCTOPOHHUMU
HaBblkaMu 1 NpYemMamMm BbINOSHEHNS NPaKTUYEeCKUX 3aaau.
«XopoLlo» BbICTABNSAETCA CTYAEHTY, €eCnum OH MO CyWecTBy wu3naraeTr Martepwvarn,
NpaBunbHO  MNPUMEHSIET  TeopeTudeckue  MOSIOXKEHUs  Npu  peLleHuun (11-20)
NpaKkTU4YecKnx BOMPOCOB M 3ajay, BnageetT HeobXoAWMbIMW HaBblkamMu U 6annos
npvemMamu ux BbINosHeHns. 3HaeT Hanbonee BaxHblE 3aKOHOMEPHOCTY
«YOoBneTBOpUTENBHO» BbICTaBNSAETCA CTYAEHTY, €eCnM OH WMeeT 3HaHWS TOSNIbKO OCHOBHOIO
MaTepwuana, Ho He YCBOWN ero getanewn, gonyckaet HETOYHOCTM, HeA0CTaTO4HO (6-10)
npaBunbHble POPMYNMPOBKM, HAPYLLUEHUS NOrMYeckon nocnegoBaTenbHOCTU B 6anHoB

M3NOXEHMN MPOrpamMHOro Martepuana. 3HaeT nepeveHb Haumboree BaXHbIX
KaTeropun, OCHOBHble HanpaBfeHWs B3auMOLEWCTBUS yKasaHHbIX KaTeropum.




YmeeT onpegensaTtb cMmbicrl. BrnageeT ocHOBHbIMM MeTogamu cnocobamu K
cpeacTBamu MonyYeHuUst, XpaHeHusl, nepepaboTkv MHDOPMaLIMK.

«HeypoBneTBoputenbHO» | BbICTABNSAETCA  CTYAEHTY, KOTOPbIA He 3HAaeT 3HAYMTENbHOW  4acTu
nporpaMMHOro Martepuana, AonyckaeT CyLeCTBEHHble OLMOKK, HeyBEPEHHO, C
bonblWMMK  3aTPyOHEHVUSMW  OTBEYaeT Ha  NPaKTUKO-OPUEHTUPOBAHHbIE (0-5)
Bornpockl. Kak npaBurno, OUEHKa «HEYOOBNEeTBOPUTENBLHO»  CTaBUTCS O6annos
CTyAeHTaM, KOTOpble He MOryT Npodormkntb obydyeHne Ge3 AOMOnHUTENbHbIX
3aHATUIN NO COOTBETCTBYIOLLEN AUCLUMNNNHE.

O6wume KpuTepuu u WKana oueHuBaHuA pe3ynbTaToB ANA AoNyCKa K npOMe)KYTO‘-IHOﬁ aTTecTauuu

Tabnuua 8
HanmeHoBaHue OLEHOYHOro cpeacTBa BannbHas wkana
1. 3agaHusa ans BbIMONHEHMS HA NPAKTUYECKUX 3aHATUSIX 0-50 6annos
2. Bonpockl Ha NpaKTUYECKNX 3aHATUSAX 0-25 6annos
3. KoHTponbHble paboTbl 0-25 6annoB

Utoro: 100 6annos

MakcumansHoe konuyectBo BannoB 3a cemectp — 100. Oby4varowmics OONyCcKkaeTCss K dK3aMeHy npu
ycnosuu 51 n 6onee HabpaHHbIX 3a cemecTp 6annos.

3.3. Kputepum 1 Wwkana oueHUBaHUA pe3ynbTaTOB U3YyYEeHUSA OUCLUNITMHBI HA NPOMEXYTOYHOM aTTecTaumm

OcHoBaHueM Ans onpefeneHns OLEHKM Ha 3K3aMeHax CryXWT YpOBEeHb OCBOEHMs OOyyarolummucs
maTtepuana u opmMMpoBaH1sa KOMMNETEHUWI, MPeayCMOTPEHHbIX NMPOrpamMmmon y4ebHON ANCUMNIVHBI.

YcneBaemMoCTb Ha  3K3ameHe onpefenseTca  oueHkamn: S «oTnuyHO»; 4 «xopowoy; 3
«yOOBMNEeTBOPUTENBHOY; 2 «HEYAOBNETBOPUTENBHOY.

OueHKy «OTRMYHO»NONyyYaeT obyyaroLmMincs, OCBOUBLLMI KOMMETEHLMMN ANCLUMNIMHBI Ha BCEX aTanax ux
dopmupoBaHma Ha 85-100 %, nokasaBLUMA BCECTOPOHHEE, CUCTEMaTMyeckoe u rnybokoe 3HaHue y4ebHoro
mMaTtepuana, ymeHue cBo6OAHO BbINOMHATL 3adaHus, NPedyCMOTpeHHble paboyeri nporpaMMOn, YCBOMBLLWN
OCHOBHYIKO 1N O3HaKOMMEHHbIW C AOMOMHMTENBbHOW NUTEpaTypon, pekoMmeHgoBaHHoW nporpammon. Kak npaswno,
OLEHKa «OTNNYHO» BbICTaBMNsSeTCA Oby4aloWMMCs, YCBOMBLLUMM B3aUMOCBS3b OCHOBHbLIX MOMOXEHWA ydebHown
AVCUMNIUHBI, HeobxoauMmbiX And npuobpetaemon npodeccun, nNpPosBMBLLUMM TBOPYECKME CMOCOBHOCTU B
MOHUMaHWMW, U3NOXEHUN U UCNOMb30BaHUM y4ebHOro matepuana.

OLueHKY «XOpoLLOo»3acnyXnBaeT 00yyaloLmMNCs, OCBOUBLLMIA KOMMETEHUMM ONCUMNIVHBI HA BCEX aTanax
nx dopmmpoBaHus Ha 71-84 %, obHapyXMBLUMIA NOMHOE 3HaHWe y4ebHOro marepuana, yCnewHo BbIMOMHAOLWNIA
npegycMoTpeHHble paboyer NporpaMMon 3afdaHusi, YCBOMBLUMIA OCHOBHYIO NuTepaTtypy, PeKOMeHOOBaHHylo B
nporpamme. Kak npaBumno, oOueHKka «XOpOoLOo» BbiCTaBnsgeTcd obyyalwmMcs, NPOAEeMOHCTPUPOBAaBLLMM
cucTeMaTMyeckoe BRageHve mMaTepuanoMm OUCUMNIMHBI, CNOCOBHBIM K MX CaMOCTOATENbHOMY MOMOSTHEHUIO U
obHOBMEHN0 B xode AanbHewwen yyebHon paboTbl M MpodeccroHanbHOM AEesATEeNbHOCTU, HO AOMNYCTUBLLMM
HecCyLLleCTBEHHbIe HETOYHOCTM B OTBETE.

OueHKy «yAOBnNeTBOPUTENbLHO»MOMyYaeT O00yyaloLwuinecs, OCBOUBLUMIA KOMMNETEHUUU AUCLUNMAWHBI Ha
BCex aTanax ux dopmmpoBaHus Ha 51-70 %, oBHapyXuBLUMIA 3HAHWE OCHOBHOro y4yebHoro matepuana B 06béme,
HeobxoamMMoM Ans AanbHewnwen yyebbl 1 npeacToswen paboTbl No npodeccmm, CnpaBnAlLWUACS C BbINONIHEHNEM
3afaHuin, npegycMOTPeHHbIX paboyer nporpamMMon, 3HaKOMbI C OCHOBHOW IUTepaTypon, PEeKOMEHAOBAHHOM
nporpammoni. Kak npaBumo, oueHka «ydOBMEeTBOPWUTENbHO» BbICTaBMnseTcs obyvalowmmes, LOMyCTUBLLMM
MOrPeLIHOCTM B OTBETE Ha 9K3aMeHe W Npu BbIMOSIHEHWM 3K3aMEeHAUMOHHbIX 3adaHuii, HO obnagatolmm
HeobX0AMMbIMM 3HAHVAMW AN yCTpaHeHWs nog pyKoBOACTBOM npenogasaTens AonyLeHHbIX He4o4eToB.

OueHka «HeyAOBNEeTBOPUTENbHO»BbLICTaBMNsAeTCA  obyvyalolemMycsi, OCBOMBLUEMY  KOMMETEHLUK
OVCLUMMAMHBI Ha BCeX aTanax ux copmupoBaHus meHee 4yem Ha 51%, obHapyxwuBliemy npobenbl B 3HaHWUAX
OCHOBHOro yyebHoOro matepuana, AONyCTUBLUEMY MPUHLMNMAMNbHbIE OLWMOKMA B BbIMOSHEHUM NPEeAyCMOTPEHHbIX
pabouen nporpaMmmon 3agaHun.

LLikana oueHnBaHUA pe3ynbTaTtoB

Tabnuua 9
MpoueHTHas wkana OueHKa B cUCTeMe «HeyAOBNeTBOPUTENIbHO — yAOBNETBOPUTENIbHO —
(npu ee ncnonb3oBaHun) XOPOLUO — OTIINYHOY»
0-50% HeyposneTBopuTtensHo
51-70% Y 0BNETBOPUTENBHO
71-84% XopoLio
85-100% OTnnyHo




MpunoxeHue 2

YTBEPXXOARKO
Oupektop domnunana Pro0yY BO «Caml MY»
B . benebee Pecnybnuku bawkoptocTaH

J1.M. MhaxopgoBa
« » 20 .

[ ononHeHnA N N3MeHeHus K pa60qe|7| nporpamme aAnCcumniiMHbI (Mo.qynﬂ)

B51.0.03.02.02 «9neKTpOHUKa»

no HanpaeneHuto nogrotoBkn (cneuymnanbHocTn) 13.03.02 «3nekTposHepreTMka W SNEeKTPOTEXHWKa» Mo
HanpaBlieHHOCTN (NPOUII0) NOATOTOBKN «DNIEKTPOIHEPreTUYECKME CUCTEMBI U CETUY
Ha 20__/20__ y4yeOHbIN rog

B paGouyto nporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTynk SONOMHEHUIN U U3BMEHEHWIA:

(BOMKHOCTb, CTENEHb, YYEHOe 3BaHME) (mognuce) (PN0O)

JononHeHnsa n nameHeHus paccMoTpeHbl 1 040BpeHbl Ha 3acegaHumn Kadeapbl « » 20 r.,
npoTokon Ne

3aBepytowmin kacdeapon

(cTeneHb, 3BaHNe, NOANUCH) (®N0)



MpunoxeHwne 3
AHHOTauusa paboyen nporpaMmMbl AUCLUNINUHBI
B1.0.03.02.02 «dneKTpoHUKa»

Koa v HanpaBneHne NoAroToBKu

(cneunanbHOCTL) 13.03.02 dneKTpoaHepreTuka N 3NeKTPOTEXHUKA
HanpaBneHHoCTb (Nnpocmnb) AneKTpOo3HepreTu4ecKkme CUCTEMbI U CeTH
Keanudukauusa 6akanaBp

®dopma obyyeHus O4YHas

Nop Havyana noAroToBKU 2022

Bbinyckarowan kacpegpa MHXeHepHbIe TeXHONorum
Kadcdenpa-paspabotumk UHXXeHepHble TeXHONOornm

O61bem AgMcumnnnuHbl, 4. / 3.e. 144 | 4

dPopma KOHTpOA (NpomexyTovHas

aTTeCTaLWIH) JK3aMeH
Yac. | Nek. Na6. MpakTnu.
CemecTp 3.e: 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTponA
yac. yac. yac.
3 144 /4 32 - 32 4 49 27 3K3aMeH
Utoro 144 /4 32 - 32 4 49 27 3K3aMeH

YHuBepcanbHble KOMNETEeHLUN:

He NpeaAyCMOTpPEeHbI y‘-lesHblM nnaHom

O6wenpodeccnoHanbHbIE KOMNETEeHUUU:

OlK-3 CnocobeH NpuMeHATbL COOTBETCTBYOLWNIA DM3UKO-MaTeEMaTUYECKNIA annapaT, MeToabl aHanusa u
MOENMPOBaHUA, TEOPETUHECKOIO U IKCMEPUMEHTarNbLHOIO UCCNeA0BaHUS Npu peLleHny NpodeccmoHanbHbIX
3agad

na-3 [emoHcTpupyeT NnoHMMaHue pranyecknx SBrneHuin, 3HaHNe anNeMeHTapHbIX OCHOB OMNTUKMW, KBAHTOBOW MEXaHWKN 1

OrK-3 aTOMHOW OU3NKN U yMEET NPUMEHATb PU3NYECKME 3aKOHbI MEXaHUKW, MONEKYNAPHON (OU3NKN, TEPMOANHAMUKN,
3MeKTpMYecTBa M MarHeTM3Ma Ans peleHns TMNoBbIX 3aaad

OlK-4 CnocobeH ncnonb3oBaTtb METOAbl aHann3a 1 MoAenvMpoBaHUSA SMNEKTPUYECKMX Lenen 1 SNeKTpUYeCcKMx MaLlmnH

na-3 [eMOoHCTpupyeT NOHMMaHne NpuHLMNa AeNCTBUS ANEKTPOHHBLIX YCTPONCTB

OlK-4

MpodreccrmoHanbHblIe KOMNETEHLMUN:

He npeaAyCMOTpPEeHbI y‘-lesHblM nnaHom

CopepxaHve AucUMNWHBLI OXBaTbiBaeT crieayowme pasgens: 1. BBegeHne B Kypc 3neKkTpoHUKWU. 2.
YnpoweHHass  knaccudmvkaums  MoNynpoBOOHMKOBBIX — NpubopoB. 3. BonbTamnepHble  XapaKTepucTUKu
NonynpoBOAHMKOBBIX NpUMOOpoB. 4. bunonsdpHble n nonesble TpaH3ucTopbl. 5. MoaenupoBaHua TupucTopa M
cnocobbl ynpaeneHus Tupuctopamu. MNpuMeHeHus TMPUCTOPOB. 6. AHAnNOroBble MHTErparnbHble MUKPOCXEMbI. 7.
WHTerpanbHas MuKpocxemoTexHuka. 8. CxeMbl BbiNnpsaMUTENEN U CTabnNM3aTopoB HanpsXXeHns:.

lMpenogaBaHve OucuuNVHbLI NpegycMmaTtpuBaeT crnegywowme opMbl opraHmsauun y4ebHOro npouecca:
nexkunn, NpakTU4ecKkMe 3aHATUs, camocTosiTeNnbHasa paboTa cTygeHTa.

lMporpammort AUCLMNNUHBI NPedyCMOTPeHbl criefytowme Buabl KOHTPONSA: TeKyLWn KOHTporb B dopme
BbINONHEHWUS 3aaHNA Ha NPaKTUYECKMUX 3aHATUAX, OTBETOB Ha BOMPOCHI HA MPaKTUYECKUX 3aHATUSX, KOHTPOMBHON
paboTbl 1 NPOMEXYTOYHbIV KOHTPOIb B OPME 3K3amMeHa.




