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AHHOTaNINA

JucuuiuimHa «OJEeKTPOHUKA» BXOIUT B 00pa30BaTENIbHYI0 NPOTrpaMMy BBICIIETO
o0pa3oBaHusi — OporpaMMmy CHEHHATUTETa IO HANpaBICHUIO IOATOTOBKH/ CHEIHATIbHOCTU
27.05.02 «Metponoruyeckoe obecrieueHre BOOPY)KEHUSI U BOCHHON TEXHUKW) HANPaBICHHOCTH
«Metpomnorudeckoe obecrieyeHre KOCMHUUECKUX CpeacTB». JJucnummna peanusyetcs kadeapoi
«Ne23y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CJIETYIOIIUX KOMIIETEHIIUH:

OIIK-1 «Crioco0eH BBISBIISATH €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIEM TEOPHH CHCTEM
U YIOpaBlICHUS W NPUMEHATH METOAbl MaTEMaTHYECKOro aHalu3a W MOJIEIMPOBAaHUS B
VHXCHEPHOU JIESITEITbHOCTH

CopepxaHue UCHUIUIMHBI OXBaThIBAa€T KPYI BOMPOCOB, CBSI3aHHBIX C H3YYCHHEM
(¢U3MUeCKUX TNPUHIMIIOB JIEHCTBHSA, XapaKTEpUCTHK, MOJAEIeH U  OcoOeHHOCTEH B
PaIMOTEXHUYECKUX LIETISIX OCHOBHBIX TUIIOB aKTUBHBIX MPUOOPOB, MPUHIIMIIOB X MTOCTPOCHUS U
MEXaHM3MOB BIIMSIHHS YCJIOBHUI SKCIUTyaTallii Ha paboTy aKTHBHBIX IPUOOPOB.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOTr0 IMpoIiecca: JICKIIUH, JJabopaTopHbie padOThI, CAMOCTOSATEIbHAA Pab0Ta 00yUaIOIIErocs.

[IporpaMMo#l IUCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOUINE BHABI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAS aTTecTaus B hopme nupdHepeHIupoBaHHOTO 3a4eTa.

OO6mias TpyZAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBNseT 3 3aueTHhIX eauHuibl, 108
4acoB.

SI3bIK 00yUeHUs IO JUCIMILTUHE «PYCCKHH »



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusl TUCHUTIITUHBI

Lenbto mpenojaBaHusi TUCHUILUIUHBI «JNEKTPOHHUKA» SIBISETCS U3YYEHHUE CTYACHTaMU
(U3HYECKUX PUHITUIIOB JICHCTBUS, XapaKTEPUCTUK, MOJICTICH U OCOOCHHOCTEH MCIIOIh30BAHUS B
PaIMOTEXHUYECKUX LIETSAX OCHOBHBIX THIIOB aKTHBHBIX MPUOOPOB, MPHUHIIMIIOB MOCTPOCHUS U
OCHOB TE€XHOJIOTMM MMKPO3JIEKTPOHHBIX IIETei, MEXaHU3MOB BIUSHUS YCIOBHM SKCILTyaTalluu
Ha paboTy aKTUBHBIX MIPUOOPOB U MUKPOAIEKTPOHHBIX Lienel. [Ipu n3yueHun 3Toi AUCIUILITUHBI
3aKJIaJbIBAlOTCS OCHOBBI 3HAHUM, IMO3BOJISIIOIIMX YMEJIO MCIOJIb30BaTh COBPEMEHHYIO
3JIEMEHTHYI0 0a3y paauod3JIeKTPOHUKU U MOHUMATh TEHACHLUHU U MEPCIEeKTUBBI €€ Pa3BUTHUS U
MPAKTUYECKOTO HCIIOJIb30BAHUS, TMPUOOPETAIOTCS HABBIKM pPAacyeTa PEKUMOB aKTHBHBIX
npuOOpOB B 3JEKTPOHHBIX LEMAX, SKCIEPUMEHTAIBLHOTO HCCIEIOBAaHUS HUX XapaKTEPUCTUK,
WU3MEpEHUS TTapaMeTPOB U MOCTPOCHUS 0A30BBIX SYCCK IIICKTPOHHBIX LETICH, COIePIKAITNX TAaKHUe
PUOOPHI.

1.2. JlucumrnimHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPAMMEI
BhIciIero oopazosanus (naiee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUCHUS 0 JUCIUTIINHE, COOTHECEHHBIX C
IUTaHUPYEeMBbIMH pe3yibTatamu ocBoenust OIT BO.

B pesynbrare u3ydeHHs AUCHUILTUHBI OOYYAIOUIUICS JODKEH 00JIaaTh CIeIyIoIuMu
KOMIETSHIMSIMHU WM UX YacTsMH. KoMIeTeHIIMN U MHAWKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETCHIIMH KOMIIETCHIIMH JOCTHKEHHS] KOMIIETEHIIUU
OIIK-1 Cnocoben
OIIK-1.3.1 3HaTh OCHOBHBLIC IIOJI0KCHHS,
BBISIBJISITD
3aKOHBI U METOJIbI €CTECTBEHHBIX HaYK U
€CTECTBEHHOHAYYHYIO

MaTeMaTUKHU
OIIK-1.¥.1 ymeTbh NpUMEHATH METOBI
MaTeMaTHYECKOro aHaJIn3a U
MOJIETTMPOBAaHUS B MH)KEHEPHOU

CYIIHOCTB TIpo0IeM
TEOPHH CUCTEM U
O6menpogdeccuoHaibHble | YIIpaBleHUs U

KOMIIETEHIIUHU MIPUMEHSATH METOIbI
NEeATEIILHOCTH
MaTEMaTUYECKOI' 0
OIIK-1.B.1 BmageTs HaBBIKAMH aHAIN3a
aHalm3a u .
PO ECCUOHANIBHBIX 3aJ]1a4 U UX PEIICHUMA
MOJICIIUPOBAHUS B
. Ha OCHOBE 0a30BBIX €CTECTBEHHOHAYYHBIX
MHKEHEPHOU N
A MaTeMAaTUYECKUX 3HAHUHI
NEeATEeILHOCTH

2. Mecro nuctutuinHbEL B cTpykType OI1
JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHCS
IPU U3YUYEHHUH CIeTYIOUINX AUCIUILINH:
— «Marematuka-1 (AHanuTHYEeCKas TeOMETPUS U JIMHEHHas anredpa)y,
— «Marematuka-1 (Maremaruueckuii aHaJIn3)»,
— «Du3ukay,
— «XUMUS».

3HaHMs, TIOJNyYEHHBbIE NPU U3YUYEHHUU MaTepuana JaHHOW AHUCUUIUIMHBI, WMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYEHUE, TAK U UCIIOJIb3YIOTCS ITPH U3YUYEHUU IPYTUX JUCLUIUINH!

— «l{udposas 06paboTKa CUTHATIOBY,

— «HMHrerpanbpHble yCTPOWCTBa MUKPOIJIEKTPOHUKH,

— «HMHTemnekTyanbHble 3JIEKTPOHHBIE TaTYUKU U YCTPOMCTBA MHIUKALIUN,

— «DJEeKTPOHHBIE TPOMBIIICHHBIE YCTPOHUCTBAY,

— «CxeMOTeXHHKa aHaJIOTOBbIX AEKTPOHHBIX YCTPOHCTBY,

— «CxeMoTexHHKa HU(POBBIX U UMITYJIbCHBIX YCTPOUCTBY.




3. O0BEM U TPYJOEMKOCTh AUCITUTITHHBI
Jannapie 00 o0meM oO0beMe TUCIUILUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeie]ICHue 3TOH TPYJ0EMKOCTH IO CEMeCTpaM) IPeACTaBICHbI B
Tabnuiie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIINHBI

TpynoeMKocTh 1o
Bun yueGHoM paboThI Bcero cemMecTpaM
Ne4
1 2 3
Oowan mpyooemkocmep oucCyunIuHbL, 3/ 108 3/ 108
3E/ (4ac)
U3 nux uacos npakmuyeckoii 0020MoeKu
AyoumopHnuie 3anamus, BCETO vac. 68 68
B TOM YHCIIE:
nexmu (JI), (gac) 34 34
npaktudeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii nmpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (dac) 40 40
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amer (3auer, Judd. 3auq, M. Hudd. 3ad.
K3 %) 3au.

*k
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. ConeprkaHue TUCIUTUTMHBI
4.1. Pacnpepnenenue TpyA0€MKOCTH TUCIUIUIAHEI IO pa3/eiaM | BUAaM 3aHATHH.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Pa3zzebl, TeMBI TUCIUTUTHHBL Jlexwmn | 113 (C3)) - JIP KT CPC
’ (qac) (dac) (qac) (qac) (qac)
Cemectp 4
Pasnen 1. DnemMeHTHI PU3UKU TBEPIOTO TEJIA. 8
Tema 1.1. dusnueckue OCHOBBI MOTYTIPOBOIHUKOBBIX 5 5
prOOpOB.
Tema 1.2. KoHTaKTHBIC SBICHUSL. 5 5
Pasen 2. [ToaynpoBOAHUKOBBIE TPUOOPBIL. 10
Tema 2.1. ITomynpoBOTHIKOBBIC THOJIEI. 6 6
Paznen 3. [TonmynpoBOAHUKOBBIE TPUOOPHI. 14
Tema 3.1. [oneBbie TPAH3UCTOPHI. 6 6
Tema 3.2. BUnoasipHbIe TPAH3UCTOPHI. 6 6
Pa3znen 4. OnroanexkTpoHUKa. 8
Tewma 4.1. @oTORNEKTPHUYECKHE U H3TyJaTEIbHbIE 6 6
npuOOpBI.
Hroro B cemectpe: 34 34 40
Hroro 34 0 34 0 40




[IpakTuueckas

IMOATOTOBKA  3aKJIIOYAaCTCA B  HCIOCPCACTBCHHOM  BBIIIOJTHCHHUHN

Oo0y4aromMMHUCS ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymiei
po¢eCCHOHATIBHOM 1€ TEbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSATHH.
ConepxaHue pa3/ieiioB M TeM JICKIIMOHHBIX 3aHITHI IIPUBEICHO B Ta0OHIIE 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TeM JEKIMOHHOIO UK

Howmep paznena

HaszBanue u conep:xanue pas3ieiioB U TEM JEKIIMOHHBIX 3aHATHI

Pa3zpen 1

JyieMeHThbI (U3NKH TBEPAOTO TeJia.
1.1. ®dusnyeckne OCHOBHI MOTYITPOBOAHUKOBBIX IPUOOPOB.

OCHOBHbBIE TIOHATHUS 30HHOM TEOPUU  MOJYNPOBOIHHUKOB.
CratucTuKa »SJIGKTPOHOB U JBIPOK B  TOJIYIPOBOJHUKAX.
BripoxieHHbIE u HEBBIPOKICHHBIE MOJIYTIPOBOIHUKHU.
KonnenTpanust HocuTenei 3apsiaa B COOCTBCHHBIX U IMTPHUMECHBIX
MOJIYIIPOBOIHUKAX B YCIOBHSX TEPMOJIMHAMUYECKOTO
paBHOBecHs. HepaBHOBECHOE COCTOSHHME IOJYIPOBOIJHUKA.
[Ipoueccsl mepeHoca HocHUTENEH 3apsia B IOJYIPOBOJHUKAX.
'enepanmst u pekoMOuMHAIMS HOCUTENEH 3apsana. BrausiHue
AIIEKTPUYECKOTO0 TOJiI Ha OOBEMHYI0 U TMOBEPXHOCTHYIO
ANEKTPONPOBOJHOCTh  IMOJYNPOBOAHUKOB.  TemmeparypHbie
3aBUCUMOCTH  KOHUEHTPALlMH, T[OJBUKHOCTH U  yJAEJIbHOU
ANEKTPONPOBOJHOCTH  IMOJYIPOBOAHUKOB.  BO3HUKHOBEHHE
00BeMHBIX HeycToWuMBocTed. ONTUYECKHEe U  TEIUIOBBIE
CBOMCTBA MOJTYTIPOBOITHUKOB. DOTOIIEKTPUUECKHUE 151
TEPMODJIEKTPUYECKUE SIBJICHHUS.

1.2. KoHTaKTHBIE SIBJIECHUS.

[lonsiTue o p-n-mepexone, TUnbl p-N-niepexonoB. Pusnyeckue
mpoieccsl B p-N-mepexojie Npu OTCYTCTBUHM W NpPU HAIUYUU
BHEILIHETO HaIpsbKeHusa. BoabTammepHass XapakTepucTuka p-Nn-
nepexona. KOHTakT «MeTayui-nmoaynpoBOAHUKY», 3aBUCHUMOCTh
€ro CBOMCTB OT pabOTHI BBIXOJA MOJYMPOBOJHHUKA W METaJlja.
I'eTeponepexopl.

Pa3znen 2

IMosynpoBoaHnKoOBbIe MPUOOPBI.
2.1. ITonynpoBOAHUKOBBIE AUOBI.

[TonynpoBOAHUKOBBIN MO/, €r0 XapaKTEPUCTUKU U MapaMeTPBhI.
OcHoBHBIE BU/IBI ITP000s p-N-niepexona. IlepexoiHblie mpolecch
B IOJIYIPOBOJHHUKOBOM JIMOJE, HAKOIUIEHHE U paccachlBaHHE
M30BITOYHOTO 3apsiaa, Auddy3uoHHAsT eMKOCTh. DKBUBAJICHTHAS
CXeMa  IOJYNpPOBOJHUKOBOTO  1uojaa. (OCHOBHBIE — THUIIBI
MOJyPOBOIHUKOBBIX JIMO/IOB, WX KOHCTPYKLHWH, MapaMmeTpbl U
00J1aCTH IPUMEHEHHUSL.

Pa3zgen 3

ITosynpoBoaHnKOBbIe NPUOOPBI.




3.1. IloneBble TPaH3UCTOPHI.

IToneBrle TpaH3UCTOPBI C 3aTBOPOM B BUAE P-N-nepexona. Mx
YCTPOMCTBO,  NPUHLMUI  ACUCTBHUs, CXEMbl  BKIIOUYECHUS,
XapaKTePUCTUKU U MapaMeTphl. 3aBUCUMOCTb XapaKTEPUCTHUK OT
Temneparypbl. Harpy3ouHblil peXuM IOJIEBOTO TPaH3UCTOPA,
Harpy3ouHble XxapakTepuctuku. @Dusnueckue sBICHHA Ha
MOBEPXHOCTU IOJNyHNpoBoAHMKA. IloneBple TpaH3UCTOpBHI C
n3onupoBaHHbIM 3aTBOpoM (MOII- nnu MII-Tpasuctopsl), ux
IOPUHLMII  JEHCTBUS,  XapaKTEPUCTHUKM M I[apaMETphI.
OcoOennoct  MmomHbx  MJIII-Tpan3ucropoB.  OOnacTb
IIPUMEHEHHUS II0JIEBBIX TPAH3UCTOPOB.

3.2. bunonsipHbie TPaH3UCTOPHI.

TpaH3ucTop Kak cucTeMa [JBYyX B3aUMOJECHCTBYIOIIMX p-N-
nepexonoB. Bo3MokHble pexuMbl padOTBl  TPaH3UCTOpA:
AKTHUBHBIN (YyCUJIUTEINIbHBIN), OTCEUKH, HACBILICHUS, UHBEPCHBIH.
duznueckre mpouecchl B 0e3ApeipoBOM  TpaH3UCTOPE B
AKTUBHOM YCWIMTEIbHOM pexume. TOKM B TpaH3UCTOpE.
Koadpduuuenr mnepemaun  SMUTTEPHOrO  TOKA MU €rO
cocrapisone. Tpu cxembl BKIIOUEHHUS TPaH3UCTOpa: ¢ OOIIKUM
IMHUTTEPOM, C oOmeil ©6a3od ©  0oOLMM  KOJUIEKTOPOM.
XapaKkTepUCTUKN TPAH3UCTOpa B cXemax c oOuieil 6a3oif u c
o0uM sMuTTepoM. BinsHue TemnepaTypsl Ha XapaKTEpPUCTUKH
TpaH3uCTOpa. TpaH3UCTOP KAaK JIMHEWHBIA YETBIPEXITOIOCHUK.
CucreMbl MalloCUTHaNIbHBIX (Iu(depeHnaNbHbIX) TapaMeTpoB
Tpan3uctopa. OmnpenesneHne MajJOCUTHAJIBHBIX IapaMeTpoB IO
XapakTepUCTUKaM TpaH3ucTopa. Pabora TpaH3ucropa npu
HaJIMYUM Harpy3kl B KOJUIEKTOpHOM nenu. Harpysounsie
XapaKTEepUCTUKU TpaH3ucTtopa. llapamerpsl, xapakrepusyrouye
PEKUM YCHIICHUS], OTIPE/IeTICHNE UX 110 XapaKTepucTukaM. Beioop
paboueil  TOYKM  TpaH3UCTOpa B  pPEXKUME  YCHIICHUS.
CxemoTexHHUECKHE CIOCOObI 3a/1anus paboueil Touku. BiusHue
HEJIMHEWHOCTH BXOJHBIX XapaKTEPUCTUK Ha pabOTy TpaH3UCTOpa
B pekuMe ycusieHus. PaboTa TpaH3ucTopa Ha BBICOKHUX YacTOTaXx.
HpeiipoBbie  Tpansuctopel. Ilapamerpa, Xapakrepusyrolue
BBICOKOYACTOTHBIE CBOWCTBA TPAaH3UCTOpA. OKBUBAJICHTHBIC
cxeMbl TpaH3ucTtopa (dopmanbHble W (usnueckue). Mojaenu
TpPaH3UCTOpA, UCIIOJIb3yEMBIE npu KOMITBIOTEPHOM
NPOEKTHUPOBAHUU D3JIEKTPOHHBIX cxeM. PaboTta TpaH3ucTopa B
peKHME TEPEKIIOYECHHs. YCIOBHS OTCEYKHM UM HACBIICHUS.
IlepexonHble TPOLECCHI B TPAH3UCTOPE IPH IEPEKIIOYCHUH.
[Tapamerpa  TpaH3UCTOPOB B HMIIYJIbCHOM  PEXHME.




TpaH3UCTOPHBIA KIIIOY, IMOCTPOCHHBIH IO CXeMe C OOuMM
smutTepoM. [IpenenbHo nonmycTumsle mapaMeTpsl TPaH3UCTOPA.

Paznea 4

OnTodnekTpoHUKA.
4.1. ®OTOPAEKTPUUECCKUEC U U3ITydaTeIIbHBIC TPHOOPHI.

doTope3ucTopbl, MX  KOHCTPYKIHS, XapaKTEPUCTUKU H
napameTpbl. Dusnueckue rmporeccsl B p-N-miepexoie Ipu
BoznerictBuun  ceerta. doro DJIC. dororaibBaHUYECKHE
DJICMCHTHI. q)OTOI[I/IOI[BI, OCHOBHBIC PCXKUMBI HX pa6OTBI.
Xapakrepuctuku ¥ mapamerpbl GoroanomaoB. OCHOBHBIC THITBI
¢$boTOaM010B. @OTOTPAH3UCTOPBI: HIPUHITATI JEUCTBHS,
XapaKTepUCTUKH, TapaMeTpbl. OOIaCTH TPUMEHEHUS Pa3TUYHbBIX
TUIIOB TOJYMPOBOJHUKOBBIX (POTOIIEKTPHUUECKUX MPHOOPOB.
W3nyyaroiue moiaynpoBOAHUKOBBIE TPUOOPHI U UX IPUMEHEHHE.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS

TeMmbl IPAKTUICCKUX 3aHATHH U UX TPYAOCMKOCTb IPHUBECACHLI B Ta6J'II/II_Ie 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U MX TPYJIOEMKOCTb

N3 Hux Ne
Ne | Tewmsl npaktuueckux | dopmel npakTuyeckux | TpyloeMKOCTb, |MpaKTHUYECKOH |paziena
/1 3aHATHI 3aHATHI (gac) MMOATOTOBKH, | AUCIIHAIL
(gac) JIUHBI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
|
Bcero
4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJIOEMKOCTb IIPUBECHBI B TaOIUIIE 6.
Tabauna 6 — JlabopaTtopHble 3aHSITHS U UX TPYJIOEMKOCTh
N3 aux Ne
Ne HaumeHnoBanue 1abopaTopHbIX paboT TpyaOEMKOCT®, | NPAKTHHECKOR | pasiena
/1 (gac) MOATOTOBKH, | JUCIIHUII
(gac) JIMHBI
Cemectp 4
1 | Ompenenenuie MUPHUHBI 3aTPEUICHHON 30HBI 2 1
HOJTYTIPOBOJIHUKOB
2 | UccnemoBanue BBIPSIMUTEIBHBIX JHO0B 4 2
3 | UccnenoBaHue MoJaeBBIX TPAH3UCTOPOB C 6 3
yIpaBisieMbIM (p-n) NepexoaoM
4 | UccrnenoBaHue MoJIeBBIX TPAH3UCTOPOB C 6 3
W30JIMPOBAHHBIM 3aTBOPOM
5 | UccnenoBanue OUIONISPHBIX TPAH3UCTOPOB, 6 3
BKJIFOUEHHBIX [0 CXEME ¢ 001Iel 0a30i
6 | UccnenoBaHue OUIONSAPHBIX TPAH3UCTOPOB, 6 3
BKJIIOYEHHBIX 110 CXEME ¢ OOIIUM 3MUTTEPOM




7 | Hccnenosanne gororpansucropos

Bcero

34

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHITOITHEHUE KyPCOBOW PabOThI
VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs

Bunbl camocTosiTenbHON pabOThI U €€ TPYAOEMKOCTh IPUBEIEHBI B Ta0IULE /.

Tabmuna 7 — Buasl camocTosaTenbHON paboThl U €€ TPYAO0EMKOCTh

N Bcero, | Cemectp 4,
Bua camocrositensHOM paboTh
qac qac
1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania
17 17
nucuuriuiel (TO)
Kypcoroe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Bremonnaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOIIO 15 15
ycneBaemoctu (TKY)
Jowmamnee 3ananue ([13)
KonTponbubie pabotel 3a04HNKOB (KP3)
IToaroroBka K mMpoMeXyTOYHOU 8 8
atrecrauuu (ITA)
Bcero: 40 40

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaroMUXCsl 0 JUCHUIUIMHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKHE MaTepHUasbl Il CaMOCTOSITENIbHOM padoThl 00yYaromMXCsl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHp meUaTHBIX U DJCKTPOHHBIX YUeOHBIX M3/IaHUH MpUBEIeH B TaOIUIE 8.
Tabnuua 8— IlepeyeHb Me4YaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUHN

KomuecTso 3K3eMIuIsIpoB B
Hludp/
bubnuorpapuyeckas ccpuika oubnmiorexe
URL aapec
(KpoMe AIIEKTPOHHBIX IK3EMILISIPOB)

621.38 ByJbiueB, Anatoani 3
b 90 JleoHu10BUY. DIEKTPOHHBIE

puOopsI: yueOHOE

nocobue / A JI. Byneraes, B. A.

[Ipoxopenko. - MuHck : Beic.

mk., 1987. - 315 c.
621.315.5/.61 | Ilerpos, K. C. Pamuomarepuaisi, 4
I130 PaZlMOKOMITOHEHTHI M 3JIEKTPOHUKA: yueOHOe

nocodue / 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, 2009. -

703 c.

7. IlepeyeHb AMEKTPOHHBIX OOpPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH(POPMAIMOHHO-
TEJIEeKOMMYHUKALIMOHHON ceTu «VHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAMOHHOU cetu «MHTepHEeT»
URL anpec HaumenoBanue

He npenycmoTpeno

8. Ilepeuenr HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEMOIO IpPHU OCYHIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yEMOT0 IPOrPAMMHOTO oOecTieueHHs mpeacTabieH B Tabmuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoIiecca Mo AUCIUILTHHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMIPEICTABICH B
Tabmmite 11.

Tabauna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocraB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, IPeCTaBiIeH B Tabmuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmenoBanue cocTaBHON 4acTu Howmep aynutopun

n/n MaTepHabHO-TEXHUUECKOH Oa3bl (pu HEOOXOAMMOCTH)
JlexuMOHHAs Ay JUTOPUS 24-02 (yn. 'actenno, 15)
JIaGoparopust DIEKTPOHUKH 22-09 (yn. I'actemo, 15)

10. Omnenounble cpeacTBa AJIsl MPOBEICHUS IPOMEKYTOUHOM aTTeCTaIlH




10.1. CocTaB OICHOYHBIX CPEACTBIUISI TPOBEICHUS TMPOMEKYTOYHOW aTTeCTalMK
o0yyaromuxcs Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muna 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOHN aTTeCTalluu

Bua npoMexyTO4HO# aTrTecTanuu [lepedyeHb OLIEHOUHBIX CPEJICTB
JuddepeHmpoBaHHbIN 3a4ET Crincox BOpocCoB;
TecTsr;
3anaqu.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMucs NMpUMEHseTcsl 5-0ajulbHas IIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIII, KoTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemectpa MOXKET HCIIOIB30BAThCA
100-6amtpbHast ~ mIKajga ~ MOAYJBHO-PEUTHHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIB30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmmua 14 —Kpurepuu oLieHKH YpOBHS COPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMITETCHITI
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyuaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEIOBATEILHO U TPAMOTHO €TI0 M3J1araer;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYpHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHUS C MPAKTUYCCKOM
JESTSIIbHOCTHIO HAIPABJICHHS;

— YMeJI0O 00OCHOBBIBAET U apPTyMEHTUPYET BBIIIBUTAaEMbIC UM UJICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIEMAIN3HPOBAHHBIX MOHITHIA.

COTIIMYHO»
(GavTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO U
M0 CYILIECTBY WM3JlaraeéT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET HayUYHbIE MOJIOKEHHS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIQJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX TOHATHH.

«XOPOLIIO»
«3a4TEHO»

— o0yJaromuiicss YCBOWJI TOJIBKO OCHOBHOW MPOTpaMMHBIN MaTepuan,
M0 CYIIECTBY M3JIaraeT €ro, ONHpasch Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPHI,

— JIOIMyCKaeT HEeCYIIECTBEHHbBIE OMMUOKN M HETOYHOCTH,

— UCIIBITHIBAET 3aTPYJHEHUsT B MPaKTUYECKOM NPUMEHEHUU 3HAHWUU
HaIlpaBJICHUS;

— cnabo apryMeHTUPYET Hay4IHBIC MTOJOKEHNS,

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB M 000OIICHU;

— YaCTHYHO BJIAJEET CUCTEMON CIIeMAIU3UPOBAHHBIX OHSITHIA.

«yJIOBJIETBOPUTEITHHO
«3a4TEHO

— oOyyaroluiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana,

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  TPH
paccMOTpeHHH MPOo0JIeM B KOHKPETHOM HalpaBlICHUY;

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He GOopMYJIHpPYET BBIBOJIOB H 0000IICHU.

«HEYJIOBJIETBOPUTEITHHO
«HE 3aUTEHO»

10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS WX UHBIC MaTEPUAIBI.
Bompocs (3amaun) Asist dK3aMeHa pecTaBiIeHbl B Tabuie 15.

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




Kon

Ne mi/mt [Tepedyens BonmpocoB (3a1a4) s IK3aMeHa
UHAMKATOpa
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.
Tabauna 16 — Bonpocs! (3agaun) ams 3adera / audd. 3adyera
Ne i/ [lepedens BOompocoB (3a1a4) Uil 3K3aMeHa Kon
UMHAMKATOpa

1 [TomynpoBOAHUKHU C COOCTBEHHOH 3JEKTPONPOBOAHOCTEHIO. OIIK-1.3.1

2 [TonynpoBOAHUKH C DJIEKTPOHHOM AJIEKTPONPOBOAHOCTHIO OIIK-1.V.1

3 [TonynpoBOAHUKH C ABIPOYHOM JIEKTPOIPOBOJTHOCTHIO. OIIK-1.B.1

4 Hpeiidosbiii u auddy3uoHHBINA TOK B TOTYITPOBOTHUKAX. OIIK-1.3.1

5 DJIEKTPOHHO-ABIPOYHBIN Niepexo]1 B coctossHuu paBHoBecus. | OINK-1.V.1

6 [Ipsimoe u oOpaTHOE BKIKOYEHHE pP-N-Tiepexoa. OIIK-1.B.1

7 Teopernueckas u peanbHas BOJIbTaMIIEpHAs OIIK-1.3.1
XapakKTCpUCTHKA p-N-II€pexoaa.

8 Bunbl npoGoeB p-N-niepexoia ¥ ©X 0COOCHHOCTH. OIIK-1.V¥.1

9 EmkocTH p-n-nepexona. OIIK-1.B.1

10 BolnpsiMUTENIbHBIE JHOIBL. OIIK-1.3.1

11 OnHONOMYyNEepUOAHBIN BHITPSIMUTEIb — HIPUHLIMII €70 OIIK-1.V.1
JEUCTBHUS.

12 Bnusinue temmieparypsl Ha BOJIbTaMIIEPHbIE OIIK-1.B.1
XapaKTEPUCTHKU MOJTYIIPOBOJHUKOBBIX JIHOIOB.

13 I'paduueckuit MmeTos onpeaeneHus napaMmeTpoB pabodero OIIK-1.3.1
peXHMMa MOJIYIPOBOJAHUKOBBIX THOJIOB.

14 [TomynpoBOIHUKOBBIE CTAOMIIUTPOHBI, CHIEIIUAIbHbIE OIIK-1.V.1
apaMeTpsl MOJYIPOBOIHUKOBBIX CTAOMJIMTPOHOB.

15 Ananu3 paboThl MOJYIPOBOIHUKOBOIO CTa0MIIN3aTOpa OIIK-1.B.1
HaNpsDKEHUS ¢ IOMOIIIBIO JIMHUU Harpy3KHu.

16 Bapukarnsbl, cxeMbl BKIIFOUEHHSI B JIEKTPUUYECKYIO LIETIb, OIIK-1.3.1
SKBHMBAJICHTHAs CXE€Ma BapHuKara 1 €ro OCHOBHBIE
apaMeTpahl.

17 TyHHENbHBIE JUOMBI, OCHOBHBIE ITaPAMETPHI TYHHEIIBHBIX OIIK-1.V.1
JTMOJI0B, aHAJIN3 BOJIbT-aMIIEPHOI XapaKTepUCTUKU
TYHHEJIBHOTO JIM0/1a C TIOMOIIBIO SHEPTETUYECKUX
Jarpamm.

18 CrpyKTypa 1oieBoro TpaH3uCTOpa ¢ yNpaBIsIOLIUM p-N OIIK-1.B.1
MIEPEX0JI0M U NMPUHIUI €r0 paboThlI.

19 DNEeKTpUUYECKHE CXEMBI BKIIIOUEHMS 10NIeBbIX TpaH3uctopos | OITK-1.3.1
C YIIPABJISIIOIIKUM P-N IEPEX0JIOM U UX OCOOEHHOCTH.

20 CeMelcTBO CTOKOBO-3aTBOPHBIX XapaKTEPUCTUK MTOJIEBBIX OIIK-1.V.1
TPaH3UCTOPOB C YIPABISAIOLUIUM P-N EPEXOI0M U UX
0COOEHHOCTH.

21 CeMeNCcTBO BBIXOIHBIX XapaKTEPUCTUK MOJIEBBIX OIIK-1.B.1
TPaH3UCTOPOB C YIPABIAIOLIUM P-N IEPEXOIOM U UX
OCOOEHHOCTH.

22 3aBUCUMOCTh KOH(UTYpaLUU «KaHaJay MOJIEBBIX OIIK-1.3.1
TPaH3UCTOPOB C YIPABISIOLUIUM P- N IEPEXOJIOM OT
M3MEHEHHUS HAPSDKEHUST «CTOK-UCTOK» IIPH MTOCTOSSHHOM
HAMPSDKEHUHU «3aTBOP-HCTOKY.

23 I'paduaeckuii cnocod MOCTPOEHUSI CTOKOBO-3aTBOPHBIX OIIK-1.V¥.1




XapaKTePUCTHK IO BBIXOJHBIM XapaKTEPUCTUKAM IOJIEBBIX
TPaH3UCTOPOB C YIPABISIOLUIUM P-h MEPEXOI0M.

24

Crpykrypa M/III noneBoro Tpansucropa ¢
«MHIYLIHPOBAaHHBIMY» KAHAJIOM M MPUHIIMII €0 PaboThl.

OIIK-1.B.1

25

Onektpuueckue cxeMbl Bkitouenust M/ moneBbix
TPAH3UCTOPOB C «UHIYLUPOBAHHBIMY KAHAJIOM U UX
0COOEHHOCTH.

OIIK-1.3.1

26

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

OIIK-1.V.1

27

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

OIIK-1.B.1

28

Crtpyktypa M/III noneBoro TpaH3ucTOpa CO «BCTPOCHHBIM
KaHaJIOM U IPUHITUI €10 pabOTHI.

OIIK-1.3.1

29

Onektpuyeckue cxembl BkItoueHuss M/II1 monessix
TPAH3UCTOPOB CO «BCTPOCHHBIM) KAHAJIOM U UX
0COOEHHOCTH.

OIIK-1.V.1

30

CemelcTBO CTOKOBO-3aTBOPHBIX XapakTepucTtuk MJIIT
MOJIEBBIX TPAH3UCTOPOB CO «BCTPOEHHBIM) KaHAJIOM U UX
0COOEHHOCTH.

OIIK-1.B.1

31

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

OIIK-1.3.1

32

JuddepennunanbHble WM MaJIOCUTHATIBHBIE TTApaMeTpPhl
10JIEBBIX TPAH3UCTOPOB.

OIIK-1.V.1

33

PabGora mosneBsIx TPAH3UCTOPOB B JUHAMUYCCKOM PCKHUMCE.

OIIK-1.B.1

34

Otnnune onpenenenus nuddepeHIanIbHbIX TapaMeTpoB B
JUHAMHYECKOM PEXHUME OT X ONPEIEIICHUS B CTATHUYECKOM
pEXUME.

OIIK-1.3.1

35

YCTpOHCTBO U KOHCTPYKTUBHBIE OCOOEHHOCTH OUITONSIPHBIX
TPaH3UCTOPOB.

OIIK-1.V.1

36

DNeKTpUUECKHUE CXEMbI BKIIOUEHHS OUTTOJIIPHBIX
TPAH3UCTOPOB U UX OCOOEHHOCTH.

OIIK-1.B.1

37

PaboTa GunonsipHOro TpaH3UCTOPa, BKIFOUEHHOTO 110 CXeME
c o0meli 6a30ii, B peKUMax «OTCEUKU» M «HACHIIICHHS.

OIIK-1.3.1

38

PaboTa GunomnsipHOro TpaH3UCTOPA, BKIIFOUEHHOTO 110 CXeMe
c obueit 6a30i, B «<AKTUBHOM» PEKUME.

OIIK-1.V.1

39

CeMeNnCTBO CTATHYECKUX BXOAHBIX XapAKTEPUCTHUK
OUIIONIIPHOTO TPAH3UCTOPA, BKIIFOYEHHOTO 110 CXEME C
001eit 0a30i, U X OCOOSHHOCTH.

OIIK-1.B.1

40

CeMeiCTBO CTaTHUECKUX BBIXOHBIX XapaKTEPUCTHK
OMITONIIPHOTO TPAH3MCTOPA, BKIFOYEHHOTO IO CXEME C
o61elt 0a30i, 1 ©X 0COOEHHOCTH.

OIIK-1.3.1

41

PaboTa 6unomnsipHOro TpaH3UCTOPA, BKIIFOYEHHOTO 10 CXeME
C OOIIUM SYMUTTEPOM, B PEIKUMAX «OTCEUKU» U
«HACBIIICHUSD.

OIIK-1.V.1

42

Pabora 6I/IHOJ'ISIpHOFO TPAaH3UCTOPA, BKIIFOYCHHOT'O 1O CXEMC
C O6I_HI/IM OMUTTEPOM, B KAKTUBHOM)» PEKUMCE.

OIIK-1.B.1

43

CeMelcTBO CTaTUYECKUX BXOIHBIX XapaKTePUCTHK
OWIOJISIPHOTO TPAH3UCTOPA, BKIIOYCHHOTO IO CXEME C

OIIK-1.3.1




OOIIMM SMUTTEPOM, B UX OCOOESHHOCTH.
44 CeMelCcTBO CTaTUYECKUX BBIXOJHBIX XapaKTEPUCTUK OIIK-1.VY.1
OUIIONIIPHOTO TPAH3UCTOPA, BKIFOYEHHOTO IO CXEME C
OOIIMM SMUTTEPOM, U UX OCOOEHHOCTH.
45 Cxema BKJIIOUEHUS! OUTIONSIPHOTO TPAH3UCTOPA C OOIIUM OIIK-1.B.1
KOJUJIEKTOPOM B «aKTUBHOM» PEXKUME U €€ 0COOCHHOCTH.
46 Cuctema H napameTpoB OUIOISIPHBIX TPAH3UCTOPOB. OIIK-1.3.1
47 DOTOTPAHZUCTOP, YCTPOUCTBO M MPUHLIMI ICHCTBHUSI. OIIK-1.V.1

[Tepeuenn

T™CM i1 KYPCOBOI'O HpOCKTI/IpOBaHI/IH/BBIHOJ'IHeHI/IH

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

KypcOBOH paloThI

Ne i/t

KYpCOBOi1 pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MIPOEKTUPOBAHUS/BBINOIHEHUS

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bompocsr

npezcTaBieHsl B Tabmuie 18.

Tabmuna 18 — IlpuMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

41 IIPOBCIACHHA HpOMeHQYTOqHOﬁ arreCtaniMun B BHAC

TCCTUPOBAHUA

Ne i/t

[IpuMepHBIii epeYeHb BOIIPOCOB ISl TECTOB

Kon
WHJIUKATOpa

1

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

A) UH1yKTUBHOCTH
B) Huon

C) Tpanszucrop

D) Pesuctop

OIIK-1

Kakmue 3aKoHBI HCNIOJIB3YIOTCS NPH aHAJHU3€E MPOCTEHIINX
3JIEKTPUYECKHX Leneill MOCTOSHHOro0 ToKa?

A) 3akon Oma

B) 3akon ®apanest

C) Ilepssiit 3akoH Kupxroda
D) 3akon Kynona

OIlK-1

Pacnosioxxure 3Tanbl aHAIU3A JUHEHHOH YJIEKTPUYECKON Lenu B
NMPaBUJILHON MOCJIe10BATEIbHOCTH:

A) Onpenenenne CTpyKTypbl CXEMBI U TAPAMETPOB AIEMEHTOB

B) CocraBnenue ypaBHenuit o 3akonam Kupxrodga

C) Pemenne ypaBHEeHUI 1 HAXOKIEHUE TOKOB U HAIIPSKEHUN

D) IlpoBepka npaBUIbHOCTU PACYETOB U MHTEPIIPETALIMSI PE3YIIHTATOB

OIIK-1

YcraHoBUTE COOTBETCTBHE MEKAY 3J1€KTPOHHBIMHU
KOMIIOHEHTAMH M UX PYyHKIUSAMM:

A) uon — 1) [IpomyckaeT TOK B OIHOM HalpaBIeHUU

B) Konnencarop — 2) HakorieHue u XxpaHeHHe 3JEKTPUYECKOTO
3apsna

C) Pesuctop — 3) OrpannueHue Toka

D) Karymka naayktusHoctd — 4) [IpeoOpasyer Tok B MAarHUTHOE
oJie ¥ Ha00OopoT

OIIK-1




5 OOmbsicHHTE, KaK 3HAaHHE (PUZNIECKUX 3aKOHOB IIOMOTAET MPH OIIK-1
POEKTUPOBAHUH IEKTPOHHBIX CXEM.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONpEACNSIONMe  HPOUEAYphl  OLCHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOMIMX dSTanbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEp)Karcs B
JOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAIL, pernmameHTHpPYIOIMX MOPAJOK U MPOLEIypYy
NPOBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUYHOM aTTECTAllMA O0yYarOIIUXCS
'VAIL

11. Meroaudeckue yKa3aHus Ui O0YJIArOIIUXCS TI0 OCBOSHUIO JUCIIUILTAHBI

11.1. Meroauueckue yKazaHus s OOyYarOIIMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U fCHOE H3JIoKeHHe ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOHM JIEKIIMU B
paMKax IUCHHUIUTUHBI HE B TOM, YTOOBI MOJYYHUTH BCIO MH(POPMALUIO TIO TEME, a B OCBOCHHH
(byHIaMEHTaJIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO I103HAHMs, HOBEHMIIMX
JOCTHKEHUI HaydyHOW MbIciu. B yueOHOM mporecce JEeKIUsl BBIIOJHSAET METOA0JIO0IHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHWs, €€ MpoOJieMbl, AaeT LENbHOE NPEACTaBICHHE O JUCLUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUAIIIIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3alUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEIEBOM YCTAHOBKOM K Ka)KJJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI paboThl COBMECTHO € MPENoJaBaTeseM;

— pasBuTHE TPO(PECCHOHATBHO-IENOBBIX  KadecTB, JIIOOBH K  TpEAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsIBJIEHUE HEOOXOIMMOr0o HHTEpeca, HE0OX0AUMOTO I CAMOCTOSATENILHOW paboThI;

— TIOJYy4YEHUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA OJIMKaMIINe TObl;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIAENSTH TIJIaBHbIE MBICIU U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3IMUYHBIX
bopMyIIHpOBKax);

— TOJy4YeHHE TOYHOIO MOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHATHUH.

JleKMOHHBI  MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpALMEd ClalijoB |
WCIIOJIb30BaHUEM pa3laTOYHOrO MaTepuaja IMpH MPOBEIEHUU KOPOTKUX AUCKycCUM 00
0COOEHHOCTSX MPUMEHEHHS OTJCNIbHBIX TEMATHK 10 JUCHUTUIMHE.

CrpykTypa npelocTaBiIeHUs JEKIIMOHHOTO MaTepraa:

—  Jlexmuu;

— JlemoHCTpanus MpOMBIIUIEHHBIX 00pa310B NOIYIPOBOHUKOBBIX TPUOOPOB,;

—  JleMOHCTpanus 3JIEKTPUUECKUX CXEM BKIIOUEHHS MTOJTyTPOBOAHUKOBBIX MPHOOPOB.

11.2. Meroauueckue yka3aHus A1 00y4aroluXxcs M0 YYacTHIO B CEMUHapax
OCHOBHOMH T1e/bI0 JIsl 00YYarOIIEeTroCs SBISETCA CUCTeMAaTH3alus U 0000IIeHe 3HaHUN
0 U3yyaeMol Teme, paszzaeny, (QOopMHpOBaHHE YMEHHs paboTaTh C JOMOJHUTEILHBIMU




UCTOYHUKAMU HH(GOpMAlMK, CONOCTABIATh M CPAaBHUBATb TOYKU 3PEHMs], KOHCIEKTUPOBATbh
IMPOYHUTAHHOC, BBICKA3bBIBATH CBOKO TOYKY 3pCHUA U T.II. B coorBercTBUM C Benymeﬁ
JUIAaKTUYECKON 1LIEbI0 COAEPIKaHUEM CEMUHAPCKUX 3aHATUH SBIAIOTCSA Y3JI0BbIE, Hambosee
TPYAHbIE [UIS TMOHMMAHHUS U YCBOCHHS TEMBI, pa3fesibl JUCHUIUIMHBEL Crenudukond aaHHON
(bopMBbl 3aHATHUI SABISETCS COBMECTHas paboTa MpernoaaBatelis U 00y4arouerocs HaJ peleHnemM
IIOCTABJICHHONW IPOOJIEMbI, a IOHCK BEPHOTO OTBETa CTPOUTCS HA OCHOBE YepEJOBAHUS
WH/IMBUYaIbHOM U KOJUIEKTUBHOW J€STEIbHOCTH.

IIppy DOArOTOBKE K CEMHHAPCKOMY 3aHATHIO II0 TEME MPOCIYIIAHHOM JIEKLIUH
HEOOXOIUMO O3HAKOMUTBCSI C IUIAHOM €ro IpPOBEIECHUSA, C JMTEpPaTypod U HAyYHBIMU
nyOaMKanusaMu 10 TEME CEMUHApa.

TpebGoBanusl K IPOBEACHUIO CEMUHAPOB

11.3. Meroauueckue ykasaHus JUIsl OOy4aroIUXCs 0 IPOXOXKICHHUIO MPAKTHUECKUX
3aHATHI

IIpakTHyeckoe 3aHATHE SBISETCA OAHOM M3 OCHOBHBIX (POpPM OpraHu3aluu y4eOHOro
IpoLecca, 3aKJII0Yaroasicsl B BHIIOJHEHUN 00yYalOIUMUCS 110 PyKOBOJICTBOM IIpenogaBaTess
KOMILJIEKCa Y4eOHbIX 3aJJaHUH C LEeNbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKMX OCHOB Y4yeOHOMH
JUCLUIUIMHBL, IPUOOPETEHUSI YMEHUN U HABBIKOB, OIbITAa TBOPUECKOM JESITEIbHOCTH.

Lenbro NpakTUYECKOT o 3aHATUSA JUIsl 00yUaroIIerocs sBJIsAETCs IPUBUTHE O0yUYaIOLIMMCS
YMEHUH U HAaBBIKOB IIPAKTUYECKON IEATEIBbHOCTH 110 U3y4aeMOM NUCLMIUIAHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00yUYarOIIMMCs IPAKTUYECKUX 3aHATUI:

— 3aKperuvieHue, yriyOleHue, pacIlUpeHue M JeTalu3alys 3HaHUA IpHU pelleHUH
KOHKPETHBIX 337134,

— pa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOAMKAaMU H3Y4YEeHUsS KOHKPETHOM YydeOHO
JUCLIUIINHBL,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUS] TONMYYEHHBIX 3HAHMM JUIs
BBITIOJTHCHMS 3aTaHHI;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIyalbHON (popm
o0y4eHusl.

TDe6OBaHI/I${ K IMIPOBEACHUIO MIPAKTUYCCKUX 3aHITHI

11.4. Meroauueckue yka3aHus A OOy4yaroIIMXCs IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xozme BbImoMHEHHS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEeH YIIyOuTh u
3aKpENHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKHM, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHON XapaKTEPUCTHKONW 0OO0YyYaroIerocs.
Brinonnenune 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUATUH.

Boinonnenue nabopaTopHbIX padOT 0O0yYaIOIIKMMCS SIBJISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHUs] JUCHMIUIMHBI, OIpelenseMoil ydeOHbIM IIJJaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelleHre CIEAYIOMNX OCHOBHBIX 3a/1a4 00y4aroerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA IMPOLECCOB, SBIEHUHM U OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIUIUINHBI;

— 3aKpeIuvleHHe, pa3BUTHE U JIeTalu3alUsl TEOPETHMUYECKHX 3HAHHM, MOJTY4YEeHHBIX Ha
JEKITHSIX;

— IOJIyuyeHHe HOBOM MH(OpMAIUH 110 U3y4aeMON AUCHUILINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATEIBLHONW  paboThl ¢ J1abOpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMH.



3ajianue ¥ TpeboBaHUs K IPOBEICHUIO J1a00paTOPHBIX paboT

HccnenoBanue XapakTepUCTUK MOIYHPOBOJHUKOBBIX MprOopoB. JlaboparopHast pabora
BBINIOJIHSETCSI OpHUra ol U3 ABYX-TPeX CTYACHTOB Ha YHUBEPCAIBHBIX M3MEPUTEIBHBIX CTCH/AX.
[IpoBeneHue WCCIENOBAaHHMI OCYIICCTBISCTCS B COOTBETCTBHHM C 3aJlaHMEM W B YKa3aHHOM
HIOCJICIOBATENBHOCTH. Pe3ynbTaThl H3MEpeHnit 3aHOCATCS B MIPOTOKOJ MUCTIBITAHUH, KOTOPBIN 110
OKOHYAHHHU MCCIICAOBAHUH JTOJDKEH OBITh MPEACTABIICH ISl IPOBEPKHU IPETIOIaBATEIIIO.

CrpykTypa ¥ opMa 0TU€ETa 0 Ja00PATOPHOI paboTe

OTueT D0JDKEH COIEPKaTh: HAMMEHOBAHKE U 1EJIb PA0OTHI; CXEMBI H3MEPEHHU; TaOIHIIBI
U3MEPEHHBIX JIaHHBIX; TpadUKHd XapaKTEPUCTUK HCCIEAYEMBIX OOBEKTOB; pacCUMTAHHBIC
3HAYEHHUs [MapaMETPOB HCCIEAYEMBIX OOBEKTOB; KpaTKue BBIBOABI. OTYET BBIMOIHACTCS Ha
oemnoit Oymare ¢popmara 297 x 210 kB. MM.

TpeboBanus k 0hOpMIICHUIO OTYETA O JIAOOPATOPHOU paboTe

OoOpa3zer opopmileHHs] TUTYJIBHOTO JIMCTa TPUBEACH Ha caifte: https://guap.ru/standart/
['paduiku CTPOSATCS HA OTIACIBHBIX JIUCTax (opmara ordera. MIumocTpanuu Maibix pa3sMepoB
pa3MeIIanTcs Ha OJHOM JHcTe. Bce rpadukd W PHUCYHKH TOJDKHBI HMETh HYMEpAIHI0 |
MOSICHSIONIME MOIIKCH C YKa3aHHEM THIIa HccieayeMoro o0bekrta. [IpMHIMIHATBHBIC CXEMBI
BBIUCPUYHMBAIOTCS B COOTBETCTBUM ¢ TpeOboBanusmu ECK/I.

1. A6pamos, A. II. DOnexktpoHuka. MeToauueckue yka3aHMs K BbIIOJIHEHUIO
7a00paTOPHBIX PadOT MO MCCIEIOBAHUIO MOJEBBIX TpaH3ucTopos / A. I1. AGpamos,
B. B. Onapun. CII6: I'VAIIL, 2009. — 42 c.: un.

2.  AOpamoB, A. II. DnekrpoHuka. Meronuveckue yKa3aHUS K BBIIOJHEHHUIO
7a0opaTOpHbIX padOT MO HCCIEIOBAHUIO IOJYNPOBOJAHUKOBBIX aAuonoB/ A. II.
Ab6pamos, B. B. Onapun. CI16: I'VAII, 2008. — 41 c.: un.

3. AoOpamoB, A. II. OcHOBBI HOJYNPOBOJHUKOBOW 3JIEKTPOHUKU. MeTonndeckue
yKa3aHUs K BBIMOJHEHUIO JabopaTopHbix padotr./ A. II. A6pamos. CII6: I'VAIIL,
2020. — 54 c.: un.

4.  AGpamos, A. Il. bunonspHeie U MoJIeBblE TPAH3UCTOPBL. MeToANYECKHE YKa3aHUs K
BBINOJIHEHUIO JlabopaTopHbx pador./ A. II. AGpamos, B. I'. Hedenos, A. C.
[Mapackyn. CII6: 'YAII, 2020. — 30 c.: u.

11.5. Meroauyeckue ykazaHus JUisi OOYyYarOUIUXCS MO0 TMPOXOXKACHUIO KypCOBOTO
POEKTHPOBAHNUS/BBINIOJHEHUS] KYPCOBOM paboThI

KypcoBoii npoekt/ paboTa mpoBOAUTCSA C 1I€NbI0 POPMUPOBAHUS Y 00yUaIOIIUXCsI OTbITA
KOMIIJIEKCHOT'O PELICHUs] KOHKPETHBIX 33a]a4 NpOo(PecCHOHANTBHON 1eATeIbHOCTH.

KypcoBoii mpoekT/ paboTa 1mo3BosisieT 00yJaromemMycs:

CTpyKTYpa HOSICHUTEILHOM 3aIIMCKN KYPCOBOT'O IIPOeKTa/ padOTHI

TDC6OBaHI/I$I K OCbODMJ'IeHI/IIO MOSICHUTEILHOMN 3aIMCKH KYPCOBOT'O HDO@KT&/ Da6OTI)I

11.6. Mertoauueckue ykazaHus JUIsl OOYYaIOIIMXCS 10 MPOXO0XKICHHIO CAMOCTOSITEITHHON
paboThI

B xone BBITIOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUiics BBITOIHAET PaboTy 1O
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
YYaCTHS.

Jns oOyuaromuxcs 1Mo 3aoyHOd (opme OOydeHHs, camMoCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOs1 KOHTPOJILHYIO paboTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOyuaromierocst (GhopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSIET UM Pa3BUBATh YMEHUS


https://guap.ru/standart/

Y HaBBIKHM B YCBOCHHM M CHUCTEMAaTH3allMM TPUOOpETaeMbIX 3HAHWUH, OOCCIIEUMBACT BBICOKHMA
YPOBEHb YCIEBAEMOCTH B IMEPHOJ OOYYCHHS, IOMOTaeT TOJYyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHATBHOTO YPOBHSI.

MeToaudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yYarOIIUX CSSBIISIOTCS:

—  y4eOHO-METOJINYECKUN MaTepHal 1o TUCIUILIHHE;

—  METOJMYECKHE YKa3aHHsI 10 BHIMOJHCHHIO KOHTPOJIBHBIX PabOT (U1 00yJaroIuxcs
1o 3a049HOU (popme oOydeHHS).

11.7. MeTtoauueckre yKazaHus [UIsi OOYYarOHMIMXCS IO MPOXOXKICHHUIO TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH IpEeAycMaTpUBAaeT KOHTPOJb KauyecTBa 3HAHUI
00yyYarouMxcs, OCyIIECTBISIEMOTO B TEUEHHE CEMECTpa C IEIbI0 OIEHUBAHUS XO0/a OCBOCHUS
JTUCIUTUIAHBI.

11.8. Meroauueckue yka3zaHus Uil OOYYaroLIUXCS M0 MPOXOXKAECHUIO MPOMEXYTOUHOMH
aTTECTallUU.

IIpomexxyTounass  arrectanuss  OoOyyarOIIMXCsl — HpeJyCMaTpuBaeT  OLIEHUBaHHE
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB 00y4YeHMs MO aucuuiuinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — ¢opMma OLEHKM 3HaHMH, MOJYYEHHbIX OOydaroulMMcs B Ipolecce
U3yYeHHs BCEW NMCUMUIUIMHBI WK €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHOW pabOThI, CHOCOOHOCTH
OPUMEHATh MX JJIS PElIeHUs NPaKTUYEeCKUX 3a4ad. DK3aMeH, KaK IpaBUiIO, MPOBOJMUTCSA B
NepUoj, SK3aMEHALIMOHHOW CECCHMM U 3aBEpILUAeTCs] aTTECTAllMOHHOM OLIEHKOW «OTJIIMYHOY,
«XOpOLIO», «yAOBIETBOPUTEILHOY, «HEYI0BIETBOPUTEIHHOY.

— 3aueT — 3To (opMa OLEHKU 3HAHUH, MMOJyYEHHBIX OOyYaIOUIMMCS B XOJIe U3yUCHHS
y4eOHOM TMCUUIUIMHBI B LIEJIOM UJIU IPOMEXYTOUHas (10 OKOHYaHUM CEMECTpPA) OLIEHKA 3HAHUN
00yyaromuMcsl 0 OTJAENbHBIM pa3fiesiaM JAUCHUILUIUHBI ¢ aTTECTAllMOHHON OLIEHKOM «3a4TeHO»
WIN «HE 3a4TEHO».

— auddepeHunupoBaHHbIl 3auyeT — 3T0 ¢opMa OLEHKHM 3HAHWM, NOJyYEeHHBIX
00yyaromuMcs pu U3YYEHUHU JTUCIMITIMHBI, IPU BBIMOJIHEHUH KYPCOBBIX MPOEKTOB, KyPCOBBIX
paboT, HAYYHO-UCCIEA0BATEIBCKUX paOdOT U MPOXOXKIEHUU MPAKTUK C aTTECTAIIMOHHON OIIEHKOM
«OTJIIMYHO», «XOPOILIO0», KyIOBIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBHON.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

ITonnucek BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.
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