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AHHOTaNINS

JucuuiuimHa «OJEeKTPOHUKA» BXOIUT B 00pa30BaTENIbHYI0 NPOTrpaMMy BBICIIETO
oOpa3oBaHusi — MporpaMMmy OakanaBpuara [0 HaIlpPaBICHUIO MOATOTOBKH/ CHEIHATIbHOCTU
12.03.02 «OnroTrexHuKa» HampaBIeHHOCTH «ONTHKO-3JIEKTPOHHBIE MPUOOPHI M KOMIUIEKCHD.
Hucnurmuna peanmsyercs kadenpoit «Ne23».

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOLUIMX KOMITETCHIIUIA:

IIK-1 «CnocobHocTh K (GOPMHUPOBAHWIO TEXHUYECKMX TpeOOBaHMM M 3aJaHUil Ha
IIPOEKTUPOBAHUE U KOHCTPYHUPOBAHUE ONTUYECKUX U ONTHUKO- 3JIEKTPOHHBIX IMPUOOPOB,
KOMIUIEKCOB U UX COCTaBHBIX YacTeil»

CopepxaHue IUCUUIUIMHBI OXBAaThIBAa€T KPYI BOIPOCOB, CBA3aHHBIX C H3YYEHHEM
buznyecKuXx NPUHLUIIOB  JCHCTBHS, XapakTEepPUCTUK, MoJened U  OCOOEHHOCTEH B
PaIMOTEXHUYECKUX IETISIX OCHOBHBIX THUIIOB AKTUBHBIX MPUOOPOB, MPUHIIMIIOB UX TTOCTPOCHUS U
MEXaHHU3MOB BIIMSHUS yCIOBHUI 3KCIUTyaTalluy Ha pabOTy aKTUBHBIX MPUOOPOB.

[IperonaBanre TUCHMIUIMHBI TPEIyCMaTPUBAET cClieAylomme (OpMbI OpraHH3alHud
y4eOHOro Mpoliecca: JEeKIIH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS pad0Ta 00y4arOIIerocs.

[IporpaMMoil IUCHUIUIMHBI TPESYCMOTPEHbI CIEAYIOIUE BUABl KOHTPOJIA: TEKYIIMM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTecTanus B (hopMe IK3aMeHa.

OO0mast TpyA0EMKOCTh OCBOSHUS JHUCHIHUILIMHBI COCTaBIseT 5 3aueTHBIX enuHuIl, 180
YacoB.

SA3bIK 00yUYeHHUS 110 AUCHUIUINHE «PYCCKUU »



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO JUCIUILTUHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

Lenpro mpenonaBaHusl ITUCUUILIMHBI «DJEKTPOHUKA» SIBISETCS U3yYECHHE CTyACHTaMHU
(GU3HYECKUX PUHITUIIOB JEHCTBUS, XapaKTEPUCTUK, MOJIENICH U OCOOCHHOCTEH HCIIOIb30BAHMS B
PaIMOTEXHUYECKUX LIETSAX OCHOBHBIX THIIOB aKTUBHBIX NMPUOOPOB, MPUHIUIIOB MOCTPOCHUS U
OCHOB TE€XHOJIOTMM MMKPOJJIEKTPOHHBIX LIETIEH, MEXaHU3MOB BIIMSHMS YCJIOBHMM JKCIUTyaTaluu
Ha paboTy aKTUBHBIX MIPUOOPOB U MUKPOAJIEKTPOHHBIX Lieniel. [Ipu n3ydueHnu 3Toi AUCIUIIITMHBI
3aKJIAJbIBAIOTCA OCHOBBI 3HAHUM, MO3BOJLSIIOLNIMX YMEJIO HCIOJIb30BAaThb COBPEMEHHYIO
3JIEeMEHTHYI0 0a3y paauod3JeKTPOHUKHU U MOHUMATh TEHJICHIIMU U MEPCIEKTUBBI €€ Pa3BUTHUS U
NPaKTUYECKOTO HCIIONb30BaHUs; TMPHOOPETAIOTCS HABBIKM pacueTa pEKHUMOB AaKTHBHBIX
npuOOpOB B 3JEKTPOHHBIX LEMAX, SKCIEPUMEHTAJIBLHOTO HCCIEIOBAHUS UX XapaKTEPUCTHK,
U3MEpPEHUs TapaMeTPOB U MOCTPOCHUS 0A30BbIX SUYEEK AEKTPOHHBIX LIETICH, COepKAIUX TaKue
PUOOPHI.

1.2. JlucumnimHa BXOAWT B  COCTaB  4YacTH, (HOpMUPYEeMOH  y4acCTHUKAMH
00pa3oBaTeNbHbIX OTHOIICHU, 00pa30BaTEIbHOI MpOTrpaMMBbl BHICIIETO0 00pazoBaHus (nanee —
OI1 BO).

1.3. IlepeueHb IIAHUPYEMBIX PE3YIHTATOB OOYUEHHUS M0 AUCIUILTUHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOYYAIOLIUICS JOJDKEH 00MaaTh CIEAYIOIIUMU
KOMIETEHIMSIMU WM UX YacTAMU. KoMIeTeHIMy U UHAMKATOPbl UX JTIOCTH)KEHUS IPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMNA U HHINKATOPOB MX JOCTHIKCHHS

Kox u
Kareropus (rpymnmna) Kon n HanMeHOBaHME UHIMKATOPA JOCTHIKCHHUS
HanMEHOBaHUE
KOMIIETEHIINHU KOMIIETEHIIUH
KOMIIETEHIUHA

I1K-1.3.1 3HaTh TpeOGOBaHUs, MPEIbIBIIEMbIE K
paspabarbiBaeMOl ONTOTEXHUKE, ONTUYECKUM U
OIITUKO-3JIEKTPOHHBIM PUOOPaM M KOMIUIEKCaM

[TK-1 CnocobHOCTh
K (hOpMUPOBAHUIO

TEXHUUYECKUX
. [1K-1.Y.2 ymeTp aHanu3upoBaTh U ONPEIEATh
TpeOoBaHuU 1
SQAHMI Ha TpeOOBaHUS K MapamMeTpaM, NpeabsiBIsieMbleM K
pa3pabarbiBaeMOl ONTOTEXHUKE, ONTUYECKUM U

IIPOEKTUPOBAHUE U

[TpodeccronanbHbIe OIITUKO-3JIEKTPOHHBIM IPUOOPaM M KOMILIEKCaM C
KOHCTPYHUpPOBaHUE

KOMIICTCHIIN Y4E€TOM HU3BCCTHBIX OKCIICPUMCHTAJIBHBIX U
OIITHYCCKHUX U
TCOPCTUUCCKHUX PE3YJILTATOB

OIITHKO-

[IK-1.B.1 BnageTs HaBbIKaMU OIPEAEIICHNUS,
AIEKTPOHHBIX

KOPPEKTUPOBKU U 0OOCHOBAHUS TEXHUYECKOTO
npuOopoB,

3aIaHuA B 4YaCTHU ITPOCKTHO-KOHCTPYKTOPCKUX
XapaKTCPUCTHK 0JI0KOB U Y3JI0B OIITUYECKUX U
OINITHUKO-3JICKTPOHHBIX HpI/I60pOB

KOMILUIEKCOB U UX
COCTaBHBIX YacTeN

2. Mecro nuctuIuIHHbEL B cTpykType OI1
JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS
IIPU U3YUYEHHUH CIeTYIOUINX AUCIUILINH:
— «Marematuka-1 (AHamTUTHYECKAs TEOMETPHS U JIMHEHHAs anredpa)y,
— «Marematuka-1 (Maremaruueckuii aHaJIu3)»,
— «Du3ukay,
— «XUMUS».

3HaHMs, TOJYYEHHBIE NPH U3YYECHHU MaTepuana MAaHHOM IHUCLUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAYEHUE, TaK U UCIIOJIb3YIOTCS IIPU U3YUEHUH IPYTUX JTUCLHUIUINH:

— «udposas 06paboTKa CUTHATIOBY,

— «HHTerpanbHbIe yCTPOMCTBA MUKPOIEKTPOHUKN Y,




— «MHTennexkTyanbHble AIEKTPOHHBIE JATYUKU U YCTPOUCTBA MHAUKALIUN,
— «DneKTpOHHBIE IPOMBILIIIEHHBIE YCTPOUCTBAY,
— «CXxeMOTexXHHMKa aHAJIOTOBbIX 3JIEKTPOHHBIX YCTPONCTBY,
— «CxeMoTexHHKa HU(POBBIX U UMITYJIbCHBIX YCTPOUCTBY.

3. O0BeM U TPYJOEMKOCTh AUCITUTLIHHBI
JHannapie 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYA0EMKOCTH TI0 CeMeCcTpaM) IpeACTaBICHbI B

Tabnuiie 2.

Tabmuna 2 — O6beM U TPYJO0EMKOCTh AUCLUILIUHBI

TpynoemMKoCTh 110

Bun yuebnoit pabotbl Bcero ceMecTpam
Ne4
1 2 3
Oowan mpyooemKocmo OUCUUNIUHDL, 5/ 180 5/ 180
3E/ (1ac)
U3 Hux uacoe npakmuueckoii N002Z0MO6KU 34 34
AyoumopHuie 3aHamus, BCEro Jac. 68 68
B TOM YHCIIE:
nekimu (JI), (vac) 34 34
npaktuyeckue/cemunapckue 3aastus  (I13),
(gac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 76 76
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3ameH (3auer, Judd. 3auy, OK3. OK3.

Dk3.**)

*k
HpI/IMe‘IaHI/IeZ KaHAUJATCKHUU 3K3aMCH

4. Coz[epx(aHI/Ie AUCHUITIIMHBI

4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTUIMHEI 10 pa3ieiaM 1 BUAaM 3aHATHMN.

Pa3,[[eJ'IBI, TEMbI JUCHUIJIMHBI U UX TPYAOCMKOCTD IIPUBCJACHBI B Ta6n1/1ue 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Pazniensl, TeMbI AUCIUTTITHHBL Jlexuan | 113 (C3)| - JIP KT CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 4

Paszen 1. DeMeHTHI (PU3MKH TBEPIOTO TEJA. 15
Tema 1.1. duznueckne 0OCHOBHI MOIYITPOBOAHUKOBBIX 5 5
prOOpOB.
Tema 1.2. KOHTaKTHbIE SBICHHUS. 5 5
Pasnen 2. TToaynpoBOAHUKOBBIE TPUOOPBIL. 22
Tema 2.1. IloaynpOBOAHUKOBBIE JUOIBI. 6 6
Paznen 3. [TonmynpoBoIHUKOBBIE TPUOOPHI. 23
Tema 3.1. ITosieBblE TPAH3UCTOPBI. 6 6
Tema 3.2. BunossipHble TPaH3UCTOPHI. 6 6
Pasznen 4. OnTOdIEKTPOHHKA. 16
Tema 4.1. OTOIIEKTPUICCKUE U HU3TYUATESIIHHBIE 6 6
npuOOPBI.




Hroro B cemectpe:

34 34 76

Hroro 34 0 34 0 76

[IpakTnueckas

MMOoATOTOBKA  3aKJIIOYAaCcTCA B  HCHOCPCACTBCHHOM  BBIIIOJIHCHHUU

0o0y4JaloIMMHUCS  OMNpENeNeHHBIX  TPYIAOBBIX  (DyHKUMIA,  CBSI3aHHBIX C  Oy;yuiei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Copepxanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — CopeprkaHue pa3esioB U TEM JICKIMOHHOTO IHMKJIA

Howmep pazaena

Hazsanwne u COACPpIKAHUE Pa3aCIOB U TEM JICKITMOHHBIX 3aHATHI

Paznen 1

DJieMeHTHI (pU3HKH TBEPAOIO TeJa.
1.1. ®dusnueckre OCHOBBI MOITYIIPOBOAHUKOBBIX IIPUOOPOB.

OcHOBHbIE TOHATHS 30HHOW TEOPUM  MOJYIPOBOJHUKOB.
Cratuctuka »5JEKTPOHOB M JBIPOK B IOJYNPOBOJHHUKAX.
BI)IpO)KI[eHHI)Ie u HCBBIPOXKICHHBIC MOJIYIIPOBOAHHUKH.
KoHuenTpanus HocuTenel 3apsiia B COOCTBEHHBIX M IPUMECHBIX
MOJIYITPOBOAHUKAX B YCII0OBUAX TCPMOAUHAMHUYICCKOI'O
paBHOBecus. HepaBHOBECHOE COCTOSIHME IOJIYIPOBOJIHUKA.
IIpoueccsl mepeHoca HOCHUTENEH 3apsia B IIOJIYIIPOBOJHHKAX.
['enepanuss u pexkoMOuHAIMs HoOcuTeded 3apsaa. BausHue
AIIEKTPUYECKOTO TOJiI Ha OOBEMHYI0 U TOBEPXHOCTHYIO
JIEKTPONPOBOJHOCTh  IOJYNPOBOJHUKOB.  TemmeparypHble
3aBUCUMOCTH KOHLCHTpAaNnuu, IIOABMXKHOCTH H YJIGHBHOﬁ
JIEKTPONPOBOJHOCTH  IOJYNPOBOJHUKOB.  BO3HMKHOBEHME
00BeMHBIX HeycToWuMBocTed. OmnTHyecKkue U  TEIUIOBbIE
CBOICTBa MOJIyTIPOBOIHUKOB. DOTOINEKTPUUECKHE "
TEPMODJIEKTPUUECKUE ABJICHUS.

1.2. KoHTaKkTHBIE SBJICHUS.

IlonsiTe 0 p-n-mepexone, TUNBI p-N-iepexonoB. dusmyeckne
Iporeccsl B p-N-liepexojie Ipu OTCYTCTBUM W IPU HAIWYUU
BHEIIIHETO HaIpspKeHUs. BoapTammepHas XapakrepucTuka p-n-
nepexona. KOHTakT «MeTaI-nmoiaynpoBOIHUK», 3aBHCHMOCTD
ero CBOMCTB OT paboThl BbIXOJia MOJYMPOBOJHUKA W MeTaslia.
I'ereporiepexonbl.

Paznea 2

ITosrynpoBoaHnKOBbIE NPUOOPBI.
2.1. I1oynmpOBOTHUKOBBIE TUO/BI.

[TomynpoBOTHUKOBBIN TNOM, €r0 XapaKTEPUCTHKU U ITAPAMETPBHI.
OcHOBHBIE BUJBI TP00O0s p-N-Tiepexoaa. [lepexomaHbie mporeccs
B TOJYIPOBOJHUKOBOM JHOAC, HAKOIIJICHUC KU PpacCCaCbIBAHHC
U30BITOYHOTO 3apsiia, AMPpPy3nOHHAS eMKOCTb. DKBUBAJICHTHAS
cXeMa MOJIyIIpOBOAHHUKOBOT'O Juoaa. OcHOBHEBIE THIIBI
MOJIYITPOBOAHUKOBBIX AUOAOB, UX KOHCTPYKIHWH, MAPaAMCTPbI U




00J1aCTH IPUMEHEHHUSL.

Pa3znea 3

I[HonynpoBoaHUKOBbIE TPUOOPHI.
3.1. [ToneBbie TPAH3UCTOPHI.

[ToseBbIE TPaH3UCTOPBI C 3aTBOPOM B BHAE p-N-mepexona. Mx
YCTPOMCTBO,  NPUHLMUI  ACUCTBHs, CXEMbl  BKIIOUYECHUS,
XapaKTEPUCTUKU U NapaMeTpbl. 3aBUCUMOCTh XapaKTEPUCTUK OT
TeMIieparypbl. Harpy3ousslii peXuM IOJEBOrO TPaH3UCTOPA,
Harpy304HbI€ XapakTEpUCTUKUA. DuU3nyecKue SBICHHUS Ha
IIOBEPXHOCTU IOJYyNpPOBOAHUKA. lloseBble TpaH3UCTOpPHI C
n3onupoBaHHbIM 3aTBOpoM (MOII- nnu MII-Tpasuctopsl), ux
OPUHLMI ~ JEMCTBUS,  XapaKTEpPUCTUKM U IapaMeTphl.
OcobenHoctu MomHblx  M/III-Tpan3uctopos. Ob6nactp
IIPUMEHEHHUS II0JIEBBIX TPAH3UCTOPOB.

3.2. bunonsipHble TPaH3UCTOPBI.

TpaH3ucTop Kak cucreMa JBYX B3aUMOJIECHCTBYIOIIMX p-N-
nepexonoB. Bo3MokHble pexuMbl padOTBl  TPaH3HCTOpA:
AKTUBHBIN (YCUIMTENbHBIN), OTCEUKH, HACBHIILECHHS, WHBEPCHBII.
dusnueckue mpouecchl B 0e3apeiioBOM TpaH3UCTOpE B
AKTUBHOM YCHJIUTENBHOM pexkuMme. TOKM B TpaH3HUCTOpe.
Koadpduuuenr mnepemaun  SMUTTEPHOIO TOKa M €rO
cocrtapistone. Tpu cxembl BKIIIOUEHUS TPAH3UCTOpa: C OOIIUM
AMUTTEPOM, C oOmel 0Oa3ol M OOMMM  KOJJIEKTOPOM.
XapakTepUCTUKH TpaH3UCTOpa B cxeMax ¢ oOuied 6a3oi u ¢
o0umM sMuTTepoM. BinsHue TemnepaTypsl Ha XapaKTEpPUCTUKH
TpaH3ucTopa. TpaH3UCTOp KaK JIMHEHHBIH YETHIPEXIOIIOCHUK.
Cucrembl ManoCUTHaIBHBIX (AM(QepeHnnanbHbIX) TapaMeTpoB
TpaH3ucropa. OrmnpeneneHue MajJOCUTHAJIBHBIX MapaMeTpoB IO
XapakTepUCTUKaM TpaH3ucTopa. Pabora TpaH3ucTOpa IpH
HAJIMYUKM HArpy3kd B KOJJIEKTOpHOH 1enu. Harpy3ounsie
XapaKTepUCTUKU TpaH3ucTopa. [lapamerpsl, XapakTepusyrouue
PEXUM yCHUIIEHUS, OINIpeIeJIeHHE UX M0 XapakTepucTukam. Beioop
paboueil  TOYKM  TpaH3UCTOpa B  pPEXKUME  YCHIICHUS.
CxemoTexHHYECKHE CIIOCOObI 3a/1aHus paboueit Touku. BrnusHue
HEJIMHEHHOCTH BXOJIHBIX XapaKTEPUCTUK Ha paboTy TpaH3UCTOPA
B pexumMe ycuseHus. PaboTa TpaH3ucTopa Ha BBICOKMX 4aCTOTaX.
HpeiidoBbie  Tpansuctopel. Ilapamerpa, XapakTepu3yolue
BBICOKOYACTOTHBIE CBOWCTBA TPaH3UCTOpA. OKBHUBAJCHTHBIC
cxeMmbl TpaH3uctopa (dopmanbHble u (¢uznueckue). Mojenu
TpaH3HUCTOpA, UCIIOJIb3yEMbIe pu KOMITBIOTEPHOM
IPOEKTHUPOBAHUU D3JIEKTPOHHBIX cxeM. PaboTa TpaH3uctopa B
pEeKUME MEPEKNIIOUCHMsI. YCIIOBHSI OTCEYKM U  HACBIIIECHUS.




IlepexoaHple mpouecChl B TPAH3UCTOPE MPHU IEPEKITIOUYCHUHU.
[TapameTpa  TpaH3UCTOPOB B HUMIYJIBCHOM  PEKHME.
TpaH3UCTOPHBIN KIFOY, TIOCTPOSHHBIM MO CXEMe C OOIHM
sMUTTEPOM. [IpeiesIbHO T0ITyCTUMBIE TAPAMETPBI TPAH3UCTOPA.

Pa3znen 4 OnrodjieKTpoHUKA.
4.1. ®OTOPAEKTPUUYECKUE U U3ITyUIaTEIIbHBIC TPUOOPHI.

@doTOpe3nCTOphl, WX  KOHCTPYKIHS, XapaKTEPUCTUKH H
napameTpbl. Dusnueckue Mmporecchl B p-N-Tiepexoje MpH
BoznelictBuun  ceerta. doro DJIC. dororaibBaHUYECKUE
DJICMCHTHI. q)OTOIlI/IO[[bI, OCHOBHBLIC PCXKUMBI HX pa6OTI)I.
XapakTepuctuku ¥ napamerpsl GporoanonoB. OCHOBHBIE THIIBI
doromuomoB.  DOTOTPAH3UCTOPBI:  TPUHIMI  JICHCTBHSA,
XapaKTepUCTUKH, TapaMeTpbl. O0IacTH MPUMEHEHHSI PA3IUYHBIX
TUIIOB  TOJIYIIPOBOJAHUKOBBIX (POTOIIEKTPUUECKUX TMPHOOPOB.

W3nmyyaroiue noiaynpoBOAHUKOBBIE IPUOOPHI U UX IPUMEHEHHUE.

4.3. IlpakTtuueckue (CEeMHUHAPCKUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYTOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Tabnuua 5 — [IpakTHyeckue 3aHATHs U UX TPYILOEMKOCTb

3 Hux Ne
Temel DopMBbI o
Ne TpyroeMKOCTb, | IPaKTUUYECKOH | pa3zena
MPAKTUYECKUX MPaKTUYECKHUX
/o o o (dac) MOJATOTOBKH, | JHMCITHI
3aHATHH 3aHATHI
(dac) JIUHBI

Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero ‘ ‘ |

4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYTOEMKOCTb TPUBEICHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
Ne HaumenoBanue nabopaTopHbIX paboT TpynoeMKoCT®, | MPAKTHHECKOH | pasnena
n/m (gac) MIOATOTOBKH, | AUCIUI

(gac) JIMHBI
Cemectp 4
1 | Omnpenenenue MUPUHBI 3aIIPELUICHHON 30HBI 3 1
TIOJTYTTPOBOTHUKOB
2 HccnegoBanue BRIIPSIMUTENBHBIX JUOJI0B 4 2
3 HccnemoBanue MoOIeBBIX TPAH3UCTOPOB C 6 3
yIpaBiIsieMbIM (p-n) Mepexo oM
4 HccnenoBanue MoIeBBIX TPAH3UCTOPOB C 5 3
M30JIMPOBAHHBIM 3aTBOPOM
5 | HccrnenoBanue OUIIOISIPHBIX TPAH3UCTOPOB, 6 3
BKJIIOYEHHBIX 10 cXeMe ¢ o0mieii 6a3oii
6 | HccrenoBaHue OUTONSPHBIX TPAH3UCTOPOB, 6 3
BKJTIOYCHHBIX 110 CXEME C OOIIUM SMUTTEPOM




7 | HccnenoBanue GOTOTPaH3UCTOPOB

Bcero 34

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHITOTHEHUE KyPCOBOH PabOThI
VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunbl caMmocTosiTenbHON pabOTHI B €€ TPYI0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabauna 7 — Buabl camocToaTeabHOM paboThl U €€ TPYJA0EMKOCTh

N Bcero, | Cemectp 4,
Bua camocrositensHOM paboThI
qac qac
1 2
H3ydeHue TeopeTHuecKoro MmaTepuania
48 48
nucuuriuiel (TO)
Kypcoroe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Bremonnaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 18 18
ycneBaemoctu (TKY)
Jowmamnee 3ananue ([13)
KonTponbubie pabotel 3a04HNKOB (KP3)
IToaroroBka K mMpoMeXyTOYHOU 10 10
atrecrauuu (ITA)
Bcero: 76 76

Y4eOHO-MeTOAMYECKHE MaTepHUasbl Il CaMOCTOSITENIbHOM padoThl 00yYaromMXCsl yKa3aHbl B

ma. 7-11.

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITENIBHON pabOThI 00YUYaIONINXCS MO TUCIUIUTHHE (MOTYITIO)

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHp MeUaTHBIX U DJICKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— IlepeyeHb Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

KomuecTso 3K3eMIuIsIpoB B

WInp/ bubnuorpapuyeckas ccpuika oubnmiorexe
URL aapec
(KpoMe AIIEKTPOHHBIX IK3EMILISIPOB)
621.38 ByJbiueB, AHaTosni 3
b 90 JleoHu10BUY. DIEKTPOHHBIE
puOopsI: yueOHOE
nocobue / A JI. bynbrdes, B. A.
[Ipoxopenko. - MuHck : Beici.
mk., 1987. - 315 c.
621.315.5/.61 | Ilerpos, K. C. Pamuomarepuaisi, 4
I130 PaZlMOKOMITOHEHTHI M 3JIEKTPOHUKA: yueOHOe

nocobue / K. C.




[letpos. - CI16.: ITUTEP, 2006. -

522 c.

ISBN 5-94723-378-9
621.38 Inmkun, I'. T'. DnexkTpoHuka: 4
1165 yueonuk/I". I'. umkun, A. T'.

[umkun. - M.: Ipoda, 20009. -

703 c.

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaIMOHHO-
TEJIEKOMMYHUKAalIMOHHON cetu «VHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL aapec HaumenoBanue

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpOrpaMMHOTO OOECHEUeHUs, HCIOIb3yEeMOTO TPH OCYHIECTBICHUU
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEMOT0 IPOTPaAaMMHOTO obecriedeHus npeacrasieH B Tadumie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecrieyeHHs

No /1t HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCITUILTHHE

[lepeuenpr UCHONMB3YEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepeyenb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHHYECKas 6a3a
CoctaB MaTepHambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUILUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHalIbHO-TEXHIUYECKON 0a3bl

Ne HaunmeHnoBaHMe COCTaBHON 4acTH Howmep aynutopun

n/m MaTepUaIbHO-TEXHUYECKOM 0a3bl (pu HEOOXOMMOCTH )
JIeKMOHHAS Ay TUTOPHUS 24-02 (yn. I'actemno, 15)
JIaGoparopust DNeKTPOHUKH 22-09 (yn. I'actemo, 15)

10. Omnenounble CpencTBa sl MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIluN




10.1. CoctaB OICHOYHBIX CPEACTBUISI TPOBEICHUS TMPOMEKYTOUYHOW aTTeCTaluu
o0yyaromuxcs Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muna 13 — CocTtaB OlIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOH aTTeCTalluu

Bua npoMexyTO4HO# aTrTecTanuu [lepedyeHb OLIEHOUHBIX CPEJICTB
OK3aMeH Crrcox BOIPOCOB K 3K3aMEHY;
DK3aMeHalIOHHbIE OUJIETHI;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIII, KoTopas nmpuBeaeHa B Tabuuie 14. B TeueHne cemectpa MOXET HCIIOJIB30BATHCA
100-0annpHast ~ mKajma ~ MOJYJIBHO-PEHTHMHIOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IIpaBHIIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu o1eHKH YpOBHSI COPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

XapakrepucTika chopMUPOBAHHBIX KOMITETCHITN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyuaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €TI0 U3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHOW W JIOTOJHUTEIBHOW JIMTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC MOJIOXKCHHS C MPAKTUICCKON
JESTSIIbHOCTHIO HAIPABJICHHS;

— YMeJI0O 00OCHOBBIBAET U apPTyMEHTUPYET BBIIIBUTAaEMbIC UM UJICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJTHO BJIQJICET CHCTEMOM CIICIMAIN3UPOBAHHBIX OHSITHIA.

COTIIMYHO»
(GavTCHO»

— o0yyJaronuics TBEpI0 yCBOWII MPOTPAMMHBIA MaTepuai, TPaMOTHO U
M0 CYILIECTBY WM3JlaraeéT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUSI C MPAKTHYECKOW JESITEIBHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET HayUYHbIE MOJIOKEHHUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIQJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX TOHATHH.

«XOPOLIIO»
«3a4TEHO»

— oOyuarouiicss yCBOMJI TOJIBKO OCHOBHOW MPOrpaMMHBINA MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasChb Ha 3HAHUSA TOJHBKO OCHOBHOM
JTUTEPATYPHI,

— JIOMyCKaeT HEeCYIIECTBEHHBIE OMMMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYJHEHUsT B MPaKTUYECKOM NPUMEHEHUU 3HAHWUU
HaIlpaBJICHUS;

— cnabo apryMeHTUPYET Hay4IHBIC MTOJOKEHNS,

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 000OIICHU;

— YaCTHYHO BJIAJEET CUCTEMOM CTIeIMAIU3UPOBAHHBIX TOHSTUH.

«yJIOBJIETBOPUTEITHHO
«3a4TEHO

— oOyyaroluiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana,

— JIONTyCKaeT  CYIICCTBCHHBIC  OIMMMOKA W  HETOYHOCTH  IPH
paccMOTpEeHHUH MPOOJIeM B KOHKPETHOM HANPaBIICHUY;

— UCTIBITHIBAET TPYJHOCTH B IPAKTHUYECKOM MPUMEHEHUU 3HAHUII;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He GOopMYJIHpPYET BBIBOJIOB H 0000IICHU.

«HEYJIOBJIETBOPUTEITHHO
«HE 3aUTEHO»

10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS WX UHBIC MaTEPUAIBI.
Bompocs (3amaun) asis dK3aMeHa mpecTaBiIeHbl B Tabmuie 15.

Tabmuia 15 — Boripocs! (3amaun) 115 2K3aMeHa




Kon

Ne /it [Tepedens BOmpoCoB (3a1a4) sl 9K3aMeHa
UMHAMKATOpa
1 [TomynpoBOAHUKHU C COOCTBEHHOH 3JEKTPONPOBOAHOCTEIO. MIK-1.3.1
2 [ToaynpoBOAHUKH C 3JIEKTPOHHOM AJIEKTPOIPOBOAHOCTHIO I1K-1.V.2
3 [TonynpOBOAHUKH C ABIPOYHOM 3JIEKTPOIPOBOJIHOCTBIO. I1K-1.B.1
4 HpeiidoBeiii u 1uddy3n0HHBIN TOK B MOTYPOBOTHUKAX. I1K-1.3.1
S DNEeKTPOHHO-BIPOUHBIN ITepexo1 B cocTosiHuu paBHoBecus. | ITK-1.Y.2
6 [Ipsimoe u 0OpaTHOE BKIKOYEHHE P-N-Iepexoa. [IK-1.B.1
7 TeopeTnyeckas u peajibHas BOJIbTaMIIEpHAs IK-1.3.1
XapakKTCpUCTHUKA p-N-nIepexoaa.
8 Buapl mpoboeB p-N-niepexoaa U uX 0COOCHHOCTH. I1K-1.Y.2
9 EmkocTu p-n-nepexona. IMK-1.B.1
10 BrinpsiMuTenbHbIE THOBI. [IK-1.3.1
11 OpaHONOJIyNEePUOIHBII BBITPSIMUTENb — IPUHIIUIT €70 [IK-1.¥.2
IEUCTBUSL.
12 Biustnue remneparypsl Ha BOJIbTaMIIEPHBIE [IK-1.B.1
XapaKTEPUCTUKU MOJTYIIPOBOJHUKOBBIX JIHOI0B.
13 I'paduueckuii MeToa onpeneseHus mapaMmeTpoB padbodero IK-1.3.1
peXHUMa MOJIYIPOBOJAHUKOBBIX JTMOJIOB.
14 [TonynpoBOAHUKOBBIE CTAOUIUTPOHBI, CIICUATbHBIE [K-1.¥ .2
IIapaMeTpbl NOJYIPOBOIHUKOBBIX CTAOMIUTPOHOB.
15 AHanu3 paboThl MOTYIPOBOAHUKOBOIO CTabUIN3aTOpa IIK-1.B.1
HAIPsDKEHUS C TIOMOIIBIO JIMHUM HArPy3KH.
16 Bapukarnbl, cxeMbl BKIIFOUEHHUS B 3JIEKTPUUYECKYIO LIETIb, T1K-1.3.1
SKBHMBAJICHTHAs CXE€Ma BapHUKama 1 €ro OCHOBHBIE
napaMeTphl.
17 TyHHENIbHBIE JUO/IBI, OCHOBHBIE ITAPAMETPBI TYHHEIIBHBIX [K-1.V.2
JIMO/I0B, aHAJIU3 BOJIBT-aMIIEPHOM XapaKTepUCTUKU
TYHHEJIBHOTO JI0/1a C TIOMOIIIbIO SHEPTETUYECKUX
Jarpamm.
18 CtpyKTypa 1ojeBoro TpaH3UCTOpa ¢ yIpapJsIoOLUM p-N [IK-1.B.1
NepeX0J0M M MPUHLUI €r0 PadOTHI.
19 DNEKTpUUYECKHE CXEMBI BKIIOUEHMSI NTosIeBbIX TpaH3ucTopos | ITK-1.3.1
C YIIPaBJISIIOIIKUM P-N IEPEX0JIOM U UX OCOOEHHOCTH.
20 CeMelcTBO CTOKOBO-3aTBOPHBIX XapaKTEPUCTUK MOJIEBBIX [IK-1.¥ .2
TPaH3UCTOPOB C YIPABISAIOLIUM P-N IEPEXOIOM U UX
0COOEHHOCTH.
21 CeMeNCTBO BBIXOHBIX XAPAKTEPUCTHK MOJIEBBIX [IK-1.B.1
TPaH3UCTOPOB C YIPABIAIOLUIUM P-N IEPEXOIOM U UX
OCOOEHHOCTH.
22 3aBUCUMOCTh KOH(PUTYpaLUU «KaHaIay MOJIEBBIX IK-1.3.1
TPaH3UCTOPOB C YIPABISIOLUIUM P- N IEPEXOJIOM OT
M3MEHEHMSI HaNPsKEHUS «CTOK-UCTOK» MPU MOCTOSHHOM
HaNpPsDKEHUHU «3aTBOP-HCTOKY.
23 I'paduueckuii criocod MoCTpoeHHUs CTOKOBO-3aTBOPHBIX [IK-1.¥ .2
XapaKTEPUCTHK 10 BHIXOJHBIM XapaKTEPUCTHKAM MOJIEBBIX
TPaH3UCTOPOB C YIPABISIOLUIMM P-N IEPEXOIOM.
24 Crpykrypa M/IIT moneBoro tpansucropa ¢ [IK-1.B.1
«MHAYIUPOBAHHBIMY» KAHAJIOM U MPUHIIMII €r0 paboThI.
25 Onektpuyeckue cxeMbl BKItoueHuss M/IIT moneBsix IMK-1.3.1

TPaH3UCTOPOB C «MHAYLIMPOBAHHBIMY» KaHAJIOM U UX




0COOEHHOCTH.

26

CemelcTBO CTOKOBO-3aTBOPHBIX XapakTepucTuk MJIIT
MOJIEBBIX TPAH3UCTOPOB C «UHIYIIMPOBAHHBIMY» KaHAJIOM U
UX 0COOEHHOCTH.

IK-1.¥.2

27

CemelicTBO BbIXOJHBIX XapakTepuctuk M/IIT nonessix
TPaH3UCTOPOB C «MHAYLUPOBAHHBIM» KaHAJIOM U UX
0COOCHHOCTH.

[IK-1.B.1

28

Crpykrypa MJIIT mosieBoro TpaH3ucTopa co «BCTPOCHHBIMY
KAaHAJIOM Y MIPHUHIIMII €r0 Pa0OTEHI.

ITIK-1.3.1

29

DnekTpuyeckue cxembl BkiroueHuss MJIIT moneBbix
TPaH3UCTOPOB CO «BCTPOCHHBIM» KaHAJIOM M UX
0COOEHHOCTH.

IK-1.V.2

30

CeMelicTBO CTOKOBO-3aTBOPHBIX XapakTepuctuk MIT
II0JIEBBIX TPAH3UCTOPOB CO «BCTPOSHHBIM» KaHAJIOM U MX
0CcOOEHHOCTH.

[IK-1.B.1

31

CemelicTBO BbIXOJHBIX XapakTepuctuk M/IIT nonesbix
TPaH3UCTOPOB CO «BCTPOCHHBIM» KAHAJIOM U UX
0COOEHHOCTH.

[IK-1.3.1

32

Juddepennnanbable WK MaJOCUTHAIIBHBIE TapaMeTPhI
TIOJICBBIX TPAH3UCTOPOB.

[IK-1.¥ .2

33

PaboTa mojyieBbIx TPaH3HUCTOPOB B IMHAMHWYCCKOM PCIKHUMC.

[IK-1.B.1

34

Otnuune onpeneneHus qudhepeHIaIbHbIX TapaMeTPOB B
JMHAMHYECKOM PEXHME OT UX ONPEICIICHHUS B CTATHYECKOM
peKUMe.

[K-1.3.1

35

YCTpOHCTBO U KOHCTPYKTUBHBIE OCOOEHHOCTH OUITONISIPHBIX
TPaH3UCTOPOB.

[IK-1.¥ .2

36

DNEeKTPUUECKHUE CXEMbI BKIIOUCHHS OUTIONAPHBIX
TPaH3UCTOPOB U UX OCOOEHHOCTH.

[IK-1.B.1

37

PaGota GunonsipHOTO TpaH3UCTOPA, BKIIOYEHHOTO IO CXeMe
c o0mieit 6a30i1, B peKUMaX «OTCEUKU» U «HACHIIIICHUSY.

IK-1.3.1

38

PaboTa GunomnsipHOro TpaH3UCTOPA, BKIIFOYEHHOTO 10 CXEME
c obu1eif 6a30i, B «<AKTUBHOM» PEeKUME.

[K-1.¥.2

39

CeMelcTBO CTaTUYECKMX BXOJIHBIX XapaKTEPUCTUK
OUIOJISIPHOTO TPAH3UCTOPA, BKIIOYSHHOTO IO CXEME C
o011eli 0a30i, U X OCOOCHHOCTH.

[IK-1.B.1

40

CeMeiCcTBO CTaTHUECKUX BBIXOTHBIX XapaKTEPUCTHK
OWITOJIIPHOTO TPAH3UCTOPA, BKIIFOUCHHOTO 110 CXEME C
o61elt 0a30i, 1 ©X 0COOEHHOCTH.

IK-1.3.1

41

PaboTa GunomnsipHOro TpaH3UCTOPA, BKIIFOYEHHOTO 110 CXeMe
C OOIIKUM SYMUTTEPOM, B PEIKUMAX «OTCEUKU» U
«HACBIIICHUSD.

[IK-1.V.2

42

Pabora 6I/IHOJ'ISIpHOFO TPAaH3UCTOPA, BKIIFOYCHHOT'O 10 CXEME
C 06I_HI/IM OMUTTCPOM, B KAKTUBHOM)» PCKUMCE.

[IK-1.B.1

43

CeMelcTBO CTaTUYECKMX BXOJIHBIX XapaKTEPUCTUK
OUITIOJIIPHOTO TPAH3UCTOPA, BKIFOYEHHOTO [0 CXEME C
OOIIKMM YMUTTEPOM, U UX OCOOCHHOCTH.

IK-1.3.1

44

CeMeNnCTBO CTATHYECKUX BBIXOJIHBIX XapaKTEPUCTHK
OUIOJISIPHOTO TPAH3UCTOPA, BKIIOYSHHOTO MO CXEME C
0OIIIMM AYMUTTEPOM, U UX OCOOCHHOCTH.

[IK-1.V.2

45

CxeMa BKITFOUEHHST OUTIONIIPHOTO TPAH3UCTOPA ¢ OOIIUM
KOJUJIGKTOPOM B «aKTHBHOM)» PEXKHUME H €€ 0COOCHHOCTH.

ITIK-1.B.1




46

Cuctema H napameTpoB OUIOISIPHBIX TPAH3UCTOPOB.

MIK-1.3.1

47

DOTOTPAHZUCTOP, YCTPOMCTBO M MPUHIIMI ICHUCTBHUSI.

ITK-1.¥.2

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

Bomnpocsr (3amaun) nis 3avera / qudd. 3adera npeacTarieHsl B Taduie 16.

No /it [Tepedyens BonpocoB (3amav) 1yist 3adeta / nudd. 3auera

Kon
WHJUKATOpa

Y4eOHBIM [JIAHOM HE MPEAYCMOTPEHO

MpeICTaBiICHbI B Tabuie 17.
Tabmuna 17 — Ilepeyerb TeM Juisi KYpCOBOT'O MPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOI pabOThI

[lepeuenr TeM s KypcOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI

Ne i/t

KYpCOBOi1 pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

Bompocsr

MpeJICTaBICHBI B Ta0nwmie 18.

Tabmuna 18 — IlpuMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

41 IIPOBCIACHHA HpOMeHQYTOqHOﬁ arreCrTaniu B BHAC

TCCTUPOBAHUA

Ne i/t

[IpuMepHBIii epedeHb BOIIPOCOB ISl TECTOB

Kon
WHJIUKATOpa

1

Kaxkoii 0CHOBHOI 3JIeMEHT JIeKMT B OCHOBE padoThl 00JIbIIMHCTBA
aHAJIOTOBBIX JJIEKTPOHHBIX cXeM?

A) HIyKTUBHOCTH

B) Huon

C) Tpansucrop

D) Pesuctop

[K-1

Kakue 3aKoHBI HCTIO/IB3YIOTCSH NPH aHAJIU3E NPOCTEHIINX
JJIeKTPUYECKHUX Lieneil mocTOSTHHOro ToKa?

A) 3akon Oma

B) 3akon ®apanes

C) Ilepssiit 3akoH Kupxroda

D) 3akon Kynona

[K-1

Pacnosioxkure dTansl aHAJIN3a JHHENHON 3J1eKTPHYECKOH Lenu B
NPaBUJIBHOM MOC/Ie10BATEIbHOCTH:

A) Onpenenenne CTpyKTypbl CXEMBI U TAPAMETPOB AIEMEHTOB

B) CocraBnenue ypaBHeHuii no 3akonam Kupxrodga

C) Pemenne ypaBHEeHUI U HAXOKJIEHUE TOKOB U HAIIPSKEHUI

D) IlpoBepka npaBUIbHOCTH pacy€TOB U MHTEPIIPETALIUs PE3YIbTAaTOB

[K-1

YcTaHOBHUTE COOTBETCTBHE MEKIY 3JICKTPOHHBIMH
KOMIIOHEHTAMH U UX (PYHKUUSIMU:

A) lnoxg — 1) [IponyckaeTr TOK B OJHOM HalpaBJIE€HUU

B) Kongencarop — 2) Hakoruienre u XpaHeHHE JIEKTPUIECKOTO
3apsaa

C) Pesucrop — 3) OrpannueHue Toka

D) Karymka unnyktuBHocTH — 4) [IpeoOpasyer TOk B MarHuTHOE
1oJie ¥ Ha00opoT

[K-1

OO0BsicHUTE, KaK 3HaHHE (PU3NIECKUX 3aKOHOB IIOMOTAET MPHU
[IPOEKTUPOBAHUHU DJIEKTPOHHBIX CXEM.

[K-1




[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHo

10.4. Meroauueckue  Marepuaibl,  ONPEICISAIONINE  MPOLEAYyphl  OICHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX 3Tanbl (HOPMUPOBAHMS KOMIIETCHLMH, COZIEpKarcs B
JIOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, perlaMeHTHpPYIOIUX MOPSINOK U HPOLERypY
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTaluyi 00ydarouXcs
I'VAIL

11. MeTtoanueckue YKa3aHus AJid o6yqa}om1/1xc;1 110 OCBOCHHUIO JHCHUIIIIMHBI

11.1. MeTtoauueckre yKa3zaHus [ OOYYarOIIMXCS 10 OCBOCHHMIO JICKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HayY€HUE JICKIMOHHOIO Marepuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOoe W SCHOE H3JIOKEHHE y4eOHOro marepuana. HasHaueHwe COBpEMEHHOH JIEKIMU B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O T€ME, a B OCBOCHUU
(GyHIaMEHTaIbHBIX MpOOJEM JUCHMIUIMHBI, METOAOB HAYYHOIO II03HAHHUSA, HOBEHIIMX
JTOCTHIKEHUI HaydyHOW MbIcnu. B yueOHOM mporecce JEeKIUs BBIMOIHSAET METOJOJIOTHYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (YHKIWHU. JIEKIUs pacKpbIBaeT MOHATHUHBINA ammapar
KOHKpPETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIHUILINHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InaHupyemMble pe3ynabTaThl MPU OCBOSHUHU 00YUYAIOUTMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aNMOCBS3aHHBIX 3HAaHUM, YPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOW K KaXK/10M KOHKPETHON TEME;

— TIOJyY€HUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATEIEM;

— pasBuUTHE TNPO(ECCHOHATHLHO-IENOBBIX  KadecTB, JIIOOBH K  TpPEAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIIJICHHUS.

— TOsIBJIEHUE HEOOXOAMMOro UHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YyeHUE 3HAHUUW O COBPEMEHHOM YpPOBHE pAa3BUTHUS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaMIINe TObL;

— HAY4YUTHCS METOAMYECKH 0o0pabaThiBaTh MaTepuan (BBIACHSTH TJIaBHBIE MBICTU U
MOJIOKEHHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITH HX B  Pa3IUYHBIX
bopmyarpoBKax);

— TOJIyu€HHe TOYHOI'O TOHUMAaHHUs BCEX HEOOXOUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAiIoB U
UCTOJIb30BAaHUEM DA3/laTOYHOr0 MaTepualia IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSX MPUMEHEHUSI OT/AETbHBIX TEMATUK I10 IUCHUIUIMHE.

CrpyKkTypa npeocTaBiaeHUs JEKIIMOHHOTO MaTepHraa:

— Jleknuu,

— JlemoHCTpanus mpOMBIIUIEHHBIX 00pa310B MOIYIIPOBOIHUKOBBIX TPUOOPOB;

— JleMOHCTpanus 3MEKTPHUUECKUX CXEM BKIIOUEHUS MOJIYTPOBOIHUKOBBIX IPUOOPOB.

11.2. Mertoauueckue yKkazaHust UIsl 00YJaOIIHXCs 110 YIaCTHIO B CEMUHapax

OCHOBHOM 1ENBIO 11 00YYaroIEerocst ABIsSETCS CUCTeMaTH3alMs U 00001eHe 3HaHUH
0 Uu3yyaeMoH Teme, pas3feny, (OpMHpPOBaHHME YMEHHMsS pPabOTaThb C JAONOJIHUTEIbHBIMU
UCTOYHHKAMU HH(OpPMAILIUU, COMOCTABIATh M CPAaBHUBATh TOYKH 3PEHUS, KOHCIIEKTHPOBATH
IPOYNTAHHOE, BBICKAa3bIBaTh CBOIO TOYKY 3peHMs U T.aI. B cooTBercTBMM ¢ Bexymen
TUIAaKTUYECKON ILEbI0 COAEp)KaHUEM CEMUHAPCKUX 3aHSATUH SBISIOTCS Y3J0Bble, HauOolee




TPyAHbIE [UId NMOHMMAaHMsS M YCBOCHMs TEMbl, pa3feiibl JUCHMIUIMHBL Crenudukoil aaHHON
(opMBI 3aHATHI ABIAETCS COBMECTHAsi paboTa MpernoaaBaTelis U 00y4aromerocs HaJ| peleHueM
[IOCTaBJIEHHOW MpOOJEMbl, a IOMCK BEpHOIO OTBETAa CTPOUTCS Ha OCHOBE YepelOBaHMs
VHAUBUIYAJIbHON U KOJUIEKTUBHOM AESITEIbHOCTH.

IIpy mNOArOTOBKE K CEMHUHApCKOMY 3aHATHIO 10 TEME MPOCIyLIaHHOW JIEKIUU
HEOOXOJUMO O03HAaKOMUTBHCS C IUIAHOM €ro IIPOBEJIEHUs, C JIUTEpAaTypoll M Hay4YHBIMU
nyOJIMKaLUsAMU 110 TEME CEMHUHApA.

TpeboBaHusl K NPOBEIECHNIO CEMUHAPOB

11.3. Metoauueckue yka3zaHus Uisi OOyYalOMIUXCS O TPOXOXKICHUIO MPAKTHUECKUX
3aHATUH

[IpakTHdeckoe 3aHSATHE SBISCTCS OJHOW M3 OCHOBHBIX (DOpM OpraHm3anuu y4eOHOTO
rpoliecca, 3aKJIF0YArOIIasCs B BBIOJIHSHUH O0YYarOIIMMUCS T0JT PYKOBOJACTBOM IPETIOIaBaTEeIs
KOMILIEKCa YYEOHBIX 3aJlaHUi C LEJbI0 YCBOCHUSI HAYYHO-TCOPETHYECKHUX OCHOB YUYEOHOU
JTUCIUILIAHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH EATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS ISl 00YYArOIIEToCs SBISCTCS MPUBUTUHE O0YUYAOIIHMCS
YMEHHH U HaBBIKOB MPAKTUYECKON NESTEIBHOCTH 110 U3y4aeMOil TUCIUTUINHE.

[Tnaaupyemplie pe3yabTaThl IPU OCBOCHUN 00YYAONUMCS IPAKTHYSCKUX 3aHSATHI:

— 3aKkperuieHue, yriayOJeHue, pacllMpeHue M JAeTau3alus 3HAHUWA TPU PElIeHUHU
KOHKPETHBIX 33714,

— Ppa3BUTHE IIO3HABATCIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIILICHUS,
TBOPYECKON aKTHUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH ¥ METOJUKaMU H3Y4YeHHs] KOHKPETHOH yueOHOM
JIUCILHUILIMHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW s
BBITTOJTHEHHS 3aTaHUI;

— ofecrnieueHue parMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M WHAMBHIyalbHOU (Gopm
00yueHwusl.

TpeboBaHUs K MPOBEACHUIO ITPAKTHUYECKUX 3aHATHM

11.4. Metoauueckue yka3aHHUs A OOyYaroIIMXCS 1O BBIIOJHEHUIO J1a00paTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX pabOT oOydaroIUics MAOKEH YrioyOuTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJMKONM M TEXHHUKOU
OKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydYarolierocs.
Brimonnenne nabopaTOpHBIX pabOT COCTOMT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIUTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51abopaTopHBIX pabOT OO0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOH YacThiO
W3YYEeHUs] JUCLUIUIMHBI, ONpEeNesiseMOol Y4YeOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 331a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS TMPOIECCOB, SBIEHUH U  OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOM TUCIUILINHBI,

— 3aKpeIuvleHHe, Pa3BUTHE U JeTalln3alys TEOPETUUYECKHX 3HAHUU, TMOJYyYEHHBIX Ha
JEKLUSAX;

— ToJlyueHHe HOBOM MH(OpMAINH [0 3y4aeMON AUCIUIINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOW  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHHEM U TPUOOPaAMHU.

3ajianue ¥ TpeboBaHUs K IPOBEJICHUIO 1a00paTOPHBIX paboT
HccnenoBanue xapakTepUCTHK TMOJYIIPOBOJIHUKOBBIX MpubOopoB. JlabopatopHas padoTa
BBITIOJTHSETCSI OpUTaIoN U3 JBYX-TPEX CTYICHTOB Ha YHUBEPCAIBHBIX U3MEPHUTEIBHBIX CTEHIAX.




[IpoBenenune ucciaeqOBaHUI OCYIIECTBISETCS B COOTBETCTBHM C 33aJlaHUEM U B YKa3aHHOM
IIOCJIEIOBATEIbHOCTH. Pe3ynbTaTel H3MEPEHUN 3aHOCATCSA B IIPOTOKOJI MCIBITAHUM, KOTOPBIN 110
OKOHYAHHUH MCCIICIOBAHUN JTOJDKEH OBITh MPECTABJICH JJIs TPOBEPKH MPETIOIaBaTEIIO.

CrpykTypa u hopma oTueTa 0 1abopaTopHOt paboTe

OTuer 10JKEeH COo/IepKaTh: HAMMEHOBAHUE U LENb pabOThI; CXEMbl H3MEPEHUI; TaOIUIIBI
U3MEPEHHBIX JIaHHBIX; TpapUKU XapaKTePUCTUK HCCIEAYEMbIX OOBEKTOB; pacCUMTAHHBIC
3HAUEHUS IMAPaMETPOB HCCIECIYyeMbIX OOBEKTOB; KpaTKUE BBIBOJBI. OTYET BBIMIOIHSCTCS Ha
Oenoit 6ymare popmata 297 x 210 KB. MM.

TpebGoBanust Kk oopMIIEHHIO OTYETa O TabopaTopHOi paboTe

Oo0pa3ser; opopmiieHHS] TUTYJIBHOTO JIUCTA TMPUBEACH Ha caitre: https://guap.ru/standart/
['paduiku cTpOsTCS HAa OTHACNBHBIX JIUCTaX (opmara ordera. MIumocTpanuu Maibix pa3MepoB
pa3MeniaroTcs Ha OJHOM JHcTe. Bce rpadukud W pPUCYHKH JODKHBI MMETh HYMEPAIHI0 U
HOSICHSIFOIIHME TOITMCHA C YKa3aHWEM THUIla HccieayeMoro oObekTa. [IpuHIMIHAIbHBIE CXEMbI
BbIUEPUMBAIOTCS B COOTBETCTBUHU ¢ TpeboBaHussmu ECK/I.

1. Aobpamos, A. II. DOnekrponuka. MeToauyeckue yKa3aHHUi K BBIIOJIHEHUIO
71a00paTOPHBIX PadOT MO MCCIEIOBAHUIO MOJIEBBIX TpaH3ucTopos / A. II. AGpamos,
B. B. Onapus. CII0: I'VAIL 2009. — 42 c.: un.

2. AOpamoB, A. II. DnekrpoHuka. Meroauyeckue yKa3aHUs K BBIIOJHEHUIO
7a00paTOPHBIX PabOT TO WCCISAOBAHUIO TMOJIYIMPOBOIHUKOBEIX auomoB/ A. II.
Ab6pamos, B. B. Onapun. CII16: I'VAIIL, 2008. — 41 c.: un.

3. AOpamoB, A. II. OcHOBBI TOJYNPOBOJHMUKOBOW 3JIEKTPOHUKU. Meroandeckue
yKa3aHHUs K BBINOJHEHHUIO JabopaTopHbiXx pador./ A. II. Abpamos. CII6: T'VAIL,
2020. — 54 c.: um.

4.  AOpamos, A. I1. bunonspHble 1 MoJEBbIE TPAH3UCTOPBL. MeTOMUECKUE yKa3aHUs K
BBINOJHEHUIO J1abopaTopHbIXx pador./ A. II. AGpamos, B. I'. Hedenos, A. C.
[MTapackyn. CII6: I'YAII, 2020. — 30 c.: u.

11.5. Metoauueckue yka3zaHus JUisi OOydalolUuXcs IO MPOXOXKICHHIO KypCOBOTO
IPOEKTHPOBAHMUS/BBITIOIHEHUS KYpPCOBOI pabOThI

KypcoBoii npoekt/ paboTa IpoBOAUTCS € LENbi0 (OPMUPOBAHUS y 00YHAIOLIUXCS OIbITA
KOMIIIEKCHOTO PEIICHUsI KOHKPETHBIX 337124 MPO(ECCHOHATBHOM e TETbHOCTH.

KypcoBoit npoekt/ paboTa no3BossieT o0yyaromemMycs:

CTpyKTypa HOSCHUTEIBHOMN 3aIUCKH KYPCOBOTO HDOCKTa/ Da6OTLI

TDC6OBaHI/I${ K Od)ODMJ'ICHI/IIO MOSICHUTEILHOMN 3alMMCKU KYPCOBOTO HDOCKT&/ Da6OTBI

11.6. MeToauueckue yKa3aHHs ISl OOYYArOIIUXCS 0 TIPOXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B Xoze BBIIOTHEHUS CaMOCTOSTENHHON pabOThI, OOYUYAIONIUICS BBIMIOIHSAET PaboTy MO
3aJJaHAI0 W TIPU METOAMYECKOM PYKOBOJICTBE MpEIoiaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jlnst oOyvaronuxcst o 3a04HOM ¢dopMe OOy4eHHs, CaMOCTOSATENIbHass paboTa MOXKET
BKIIIOUYATh B ce0s KOHTPOIBHYIO paboTy.

B mporiecce BBITTOTHEHUST CaMOCTOSITEIHLHOM paboOThI, y oOyuaromerocs (GpopmMupyercs
1eecoo0pa3Hoe TUIAHUPOBaHUE Pabovero BpEMEHHU, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKH B YCBOCHMM M CHUCTEMAaTH3allMM TPUOOpETaeMbIX 3HAHWUH, OOECIIEYMBAECT BBICOKHMA
YPOBCHL YCIECBACMOCTU B IICPUOJ 06yquH51, OMOTacT IMOJYYHUTb HABBIKU IMOBBIIICHUA
po)eCCHOHAIBHOTO YPOBHSI.


https://guap.ru/standart/

MeroaudeckuMH ~ MaTepUallaMH,  HampaBJSIONIMMH  CAMOCTOSITENIBHYIO — paboTy
00y4aroUUXCASBISIOTCS:

—  y4eOHO-METOJIUYCCKUN MaTepHaJl 1Mo JUCIUILIHHE;

— METOJUYECKHE YKa3aHHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0OT (s 00ydYarommXxcCst
1o 32049HOU (hopme 0OyIeHus).

11.7. MeTtoguueckue yKa3aHMsl JUIsl OOyYaroIIMXCS IO IPOXOXKIEHHUIO TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymui KOHTpPOJIb YCIEBAEMOCTH IIPELyCMaTpUBAaET KOHTPOJIb KayeCcTBAa 3HAHUU
00yyaroIuxcs, OCYLIECTBISEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHUBAHUSA XO0Jla OCBOEHUS
JUCLUIUINHBI.

11.8. Metoau4ieckue ykazaHus il O0Oy4YarOUIUXCsS MO0 MPOXOKICHHUIO MPOMEXKYTOTHON
aTTeCTallUU.

[IpomexxyTounast ~ aTTecTansi  OOy4alOIIUMXCS  MPEAYyCMaTpUBAaEeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs MO nuciuruiiHe. OHa BKIIIOYaeT B
cedst:

— 9K3aMeH — (opma OILEHKH 3HAaHWH, TOJYyYEHHBIX OOYyYarOIIMMCS B IIpPOIecce
M3YYEeHUS BCEH NUCHUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOATEIbHONW paboThl, CIOCOOHOCTH
NPUMCHSTh WX JUIS PEHICHHUS MPAKTUYSCKUX 3a7ad. DJK3aMeH, KaK IPaBHIO, IMPOBOJUTCS B
nepuoj] SK3aMEHAIIMOHHOW CECCHMM W 3aBEpIIAeTCsl aTTECTAllMOHHOW OIIEHKOW «OTIMYHOY,
«XOPOIIOY, «YIOBICTBOPUTEIHLHOY», «HEYIOBIECTBOPUTEIHHOY.

— 3a4eT — 3TO (opMa OIECHKH 3HAHUH, TOTYYCHHBIX O0YYaIOMIUMCS B XOJI€ M3YUCHUS
y4eOHOM TUCUUIUIMHBI B LIEJIOM UITU MIPOMEXYTOUHas (IO OKOHYaHHH CEMECTpPa) OIlCHKA 3HAHUU
00yyJaroumMcs Mo OTIEIBHBIM pa3eiaM AUCIUIUIMHBI C aTTECTAI[MOHHOW OLIEHKOM «3a4TEHO»
WIH «HE 3a4TEHOY.

— muddepeHInpoBaHHbI 3aueT — 3To0 ¢dopMa OIEHKM 3HAHHWH, TOTYyYEeHHBIX
00yYJarOIUMCS TIPH W3YYCHHUH JUCIHUILTAHBI, TIPU BBITIOJTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIEA0BATENbCKUX PAOOT U MPOXOXKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKOMN
COTIUYIHOY, «XOPOIIOY, KYIOBJIETBOPUTEIHHOY, «HEYIOBICTBOPUTEIHLHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI
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N3MEHCHHI 1
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IToanuce BHECHIETO
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ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
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