MUHHUCTEPCTBO HAYKHU U BBICILIETO OBPA3BOBAHU S POCCUMCKON
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO
00pa3zoBaHus

"CAHKT-IIETEPBYPI'CKUI T'OCY JAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMUYECKOTI'O ITPUBOPOCTPOEHIM A"

Kadenpa Ne 23

YTBEPXJAIO
PykoBoaurens HanpaBiieHUs

K.T.H., JIOII.

(1OJDKHOCTB, Y. CTEIEHb, 3BaHUE)

H.B. IloBapenkuH

(MHHUIMAIB, (HaMHITIS)

g

7
A
(monuck)

«23» nroHsa 2021 r

PABOYASA [TPOTPAMMA JUCHUITJIMHBI

«OJIEKTPOHUKA
(HaumeHOBaHUE JUCIUILUIMHbI)

Koz nanpasiieHHs HOATOTOBKH/
L Hatp A 11.03.01
CHEHUAILHOCTH
HaumenoBanue HanpaBieHus
Pannorexnuka
IMOTOTOBKH/ CIIEINATHHOCTH
HaunmenoBaunue Panuorexnudeckue cpencTpa nepeaadu, npueMa u
HaIpaBJIE€HHOCTH 00paboOTKK CUTHAJIOB
®dopma 00yueHus OYHas

Canxkr-IlerepOypr — 2021




Jluct cornacoBanust pabodeit mporpaMMbl JUCITUTITHHBI

[Iporpammy cocraBui (a)

CT. IPENO/IaBaTENb A.C. IlapackyH
(OMKHOCTB, Y. CTETICHB, 3BaHHE) (@.{m’é,, nara) (MHUIHATEL, (aMIIIHS)
RO X

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 23

«17» mas 2021 r, mporokosa Ne 9/21

b
3aeayrommii kadenpoit No 23 %
J.T.H., Ipod. "/ A.P. bectyrun
(y4. cTerneHs, 3BaHHE) (n(@m/lcs, nara) (MHUTIHATEI, (haMILITHS)
RO F,F7

OtBerctBennbiit 32 OIT BO 11.03.01(01)

JI011., K.T.H. K.K. Tomuyxk
(TOIDKHOCTB, Y. CTEIICHb, 3BaHHUE) (non’ﬁncs, JiaTa) (MHULIMANTBI, (haMUIIHsT)
RO
3amectuTenb JupekTopa HHCTUTYTa Ne2 1o MeToanueckoil pabore
JOLL., K.T.H., IOLI. //Jg/g((c;b/ O.J1. BanbIuesa
(IOIDKHOCTBD, Y. CTCIICHb, 3BaHHUE) (moanuck, nara) (MHULIMANTBI, (haMUIIKsT)

E iz dd



AHHOTaNINA

JucuumimHa «OJEKTPOHUKA» BXOJUT B 00pa3oBATENbHYIO MPOTPAMMY  BBICIIETO
oOpa3oBaHusi — MporpaMMmy OakanaBpuara [0 HaIlpPaBICHUIO MOATOTOBKH/ CHEIHATIbHOCTU
11.03.01 «PangnorexHuka» HanpaBiIeHHOCTH «PaninoTexHudyeckue cpeAcTBa nepeaaydu, npueMa u
00paboTKu curHayioBy. Jlucuumimaa peanusyetcs kadeapoit «No23».

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CIIEIYIONINX KOMIICTCHITHN

OIIK-1 «CrnocobeH ucnoiab30BaTh MOJIOKEHUSI, 3aKOHBI 1 METO/Ibl €CTECTBEHHBIX HAYK U
MaTEeMaTUKH JJI PEHICHUs 3a/1a4 HHXCHEPHOU JEATEIHbHOCTI

ConepxaHue AMCHUIUIMHBL OXBAaThIBAE€T KPYr BOIPOCOB, CBSI3aHHBIX C HM3y4YEHHEM
GU3MYECKUX MPUHIUIOB  JCHCTBUS, XapaKTEPUCTHK, MOJENed U OCOOCHHOCTEH, B
PaZIMOTEXHUYECKUX LIETISIX OCHOBHBIX THUIIOB aKTUBHBIX MPUOOPOB, MPUHIIMIIOB UX MOCTPOCHUS U
MEXaHHU3MOB BIIMSHUS yCIOBUH 3KCIUTyaTalluy Ha pad0Ty aKTHBHBIX MPHUOOPOB.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOTo TpoIiecca: JISKIUU, 1a00paTopHbIe padOThI, CAMOCTOSITEIbHAS padoTa 00yJaroIIerocs,
KOHCYJIbTAIUH.

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIONIUE BUIBI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO6miast TpyJOEMKOCTh OCBOCHHS JAUCIIUIUIMHBI COCTaBiIsAeT 4 3a4eTHBIX eauHuubl, 144
yaca.

SA3bIk 00yUeHUs 110 AUCIUTUITMHE «PYCCKUM



1. IlepedeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS MO AUCIUILTUHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenpro mpenosaBaHusl IUCHMIUIMHBI «DJIEKTPOHUKA» SIBISETCS U3YUYEHHE CTYACHTAMH
(GU3HYECKUX PUHITUIIOB JEHCTBUS, XapaKTEPUCTUK, MOJIENICH U OCOOCHHOCTEH HCIIOIb30BAHMS B
PaIMOTEXHUYECKUX LIETSAX OCHOBHBIX THIIOB aKTHBHBIX MPUOOPOB, MPHUHIIMIIOB MOCTPOCHUS U
OCHOB TE€XHOJIOTUH MUKPOIJIEKTPOHHBIX LIENEN, MEXAaHU3MOB BIUSHUS YCIOBHM 3KCILTyaTallud HA
paboTy aKTUBHBIX NMPUOOPOB M MUKPOIIEKTPOHHBIX Lienel. [Ipu u3ydeHun 3Toil AUCHMITITUHBI
3aKJIaJIBIBAIOTCS.  OCHOBBI  3HAHUM, IIO3BOJISIIOIIMX YMEJIO HCIIOJb30BaTh COBPEMEHHYIO
3JIEeMEHTHYI0 0a3y paguo3JeKTPOHUKHU U MOHUMATh TEHJCHLUHU U MEPCIEKTUBBI €€ Pa3BUTHUS U
MPAKTUYECKOTO HCIIOIb30BAHMUS, TPUOOPETAIOTCS HABBIKU pacdeTa PeXKMMOB aKTHBHBIX TPHUOOPOB
B 3JIEKTPOHHBIX LEIAX, IKCIEPUMEHTAIBHOIO HUCCIIEIOBAHUS UX XapaKTEPUCTUK, HU3MEPEHUs
apaMeTpoB U MOCTPOCHUS 0A30BBIX SYEEK ICKTPOHHBIX IIETICH, COIEPIKAINX TaKUe IPUOOPHI.

B o0acTu BocniuMTaHUs JIMYHOCTH OCJIBIO ITOATOTOBKH II0 HaHHOﬁ JUCLHHUIIIINHE SABIACTCS
q)OpMI/IpOBaHI/Ie COIMaJIbHO-JIMYHOCTHBIX U O6H.[CKy.HBTyprIX KOMHGTCHHHﬁ, TaKHX Ka4C€CTB, KaK
HEJICYCTPEMICHHOCTD, OPraHU30BaHHOCTD, prnon}o6ne, OTBCTCTBCHHOCTD, I'PAXXJaHCTBCHHOCTD,
KOMMYHHUKAaTHBHOCTb, TOJICPAHTHOCTD U JIP.

1.2. JlucuumiuHa BXOJUT B COCTaB 0053aTeIbHON YacTH 00pa3oBaTEIbHON MPOTPAMMBbI
BeIciero oOpasoBanus (nanee — OIT BO).

1.3. TlepeueHb IUIAHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLHUIIIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare u3ydeHus AMCHUILIMHBI OOYYAIOLIUICS NOJDKEH O0ManaTh CIEAYIOIUMU
KOMIIETEHIIMSIMUA WJTH WX 9acTsAMH. KoMIeTeHIINY M WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIMI U WHAUKATOPOB UX JIOCTHXKECHUS

Konu
Kareropus (rpynmna) Kon n HaumMeHoBaHue HHIUKATOpa
HanMEHOBAaHIE
KOMITETEHIINH MOCTHXEHMSI KOMITETEHIINN
KOMIIETEHLIU
OIIK-1.3.1 3HaTh dyHOaMEHTAILHEBIE
OIIK-1 Cniocoben bynz
3aKOHBI MPUPOJIBI 1 OCHOBHBIE (PU3HUECKUE
HUCIIOJIH30BaTh
A MaTeEMaTUYECKHUE 3aKOHBI
MOJIOKEHUS,

OIIK-1.Y.1 ymeTs npuMeHsATh (pU3HUECKre
3aKOHBI 1 MATEMaTU4YECKHE METO/IbI [
pelIeHns 3a/1a4 TEOPETUIECKOro 1
IPUKIIAJHOTO XapaKkTepa

OIIK-1.B.1 B1ageTs HaBBIKAMU
WCIIOJIb30BAHUS 3HAHUN (DU3HUKU U
MaTEMATHUKH MPU PEIIEHUH TPAKTUYECKUX
3a/1a4

3aKOHBI M METO/IbI
Ob6menpodeccuoHaIbHbIE | €CTECTBEHHBIX
KOMITETEHITNH HayK U
MaTeMaTHKH JIJIs
pelieHus 3a1a4
WHXKEHEPHOU
JeSTeNIbHOCTH

2. Mecro nucuumninussl B cTpykrype OI1
HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
IIPYU U3YUYEHHUH CIEAYIOUINX AUCIUTLINH:

— «Marematuka-1 (AHanuTHYEeCKas TEOMETPUS U IMHEHHas anredpa)y,
— «Marematuka-1 (Marematuueckuii aHaIIN3 )y,

— «®Du3ukay,

— «XHUMHUDY,

— «MarepuanoBeneHue»,

— «HMuadopmatukay.

3HaHI/I$I, IIOJIYUCHHBIC IIpH HW3YYCHHU MaTepualia }IaHHOﬁ JUCHHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U MOT'YT UCIIOJIB30BATLCA ITPU U3YUCHUHN APYTUX OUCHUILINH:



— «CxeMOTexXHHMKa aHAJIOTOBBIX 3JIEKTPOHHBIX YCTPOMCTBY,
— «Cucremsl U CETH PATUOCBS3NY,

— «PagmoTexHMUECKHE LIENN U CUTHAJIBDY,

— «lludpoBsie ycTpoiicTBa U MUKPOIIPOIIECCOPHI»,

— «YcrpolicTBa mpueMa u 00pabOTKU CUTHAIOBY.

3. O0BeM U TPYJ0EMKOCTh JUCIUTUIAHBI
JHannaple 006 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTUHE (M paclpeie]ieHue 3TOH TPYA0EMKOCTH TI0 CeMecTpaMm) IPeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIUHBI

TpyroeMKOCTh 110
Bun yueGHoM paboThI Bcero cemMecTpam
Ned
1 2 3
Oowan mpyooemMKocmo OUCUUNIUHDL, 4/ 144 4/ 144
3E/ ("ac)
U3 Hux uacoe npakmuueckoi no020moeKu
AyoumopHuvle 3anamus, BCETO 4ac. 68 68
B TOM YHUCIJIE:
nekruu (JI), (gac) 34 34
npaktuyeckue/cemunapckue 3ansatus (I13),
(dac)
naboparopubie padotsl (JIP), (dac) 34 34
KypcoBoii npoekt (padota) (KII, KP), (dac)
9K3aMeH, (4Jac) 27 27
Camocmoamenvnas paboma, Bcero (dac) 49 49
Buo npomesicymounoii ammecmayuu: 3a4er,
mudd. 3ager, sk3zamen (3auer, Hudd. 3ay, OK3. OK3.
DK3.%%)

* Kk
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyA0€MKOCTH TUCIUIUIAHEI IO pa3/eiaM | BUAaM 3aHATHH.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh PUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3zaensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

p Jlexuun 113 JIP KI1 CPC
a3Jeibl, TEMBI JUCIUILINHBI (uac) (C3) (4ac) (qac) (qac)
Cemectp 4

Paznen 1. DiieMeHTBI U3UKU TBEPOTO TENA. 10
Tema 1.1. dusnyeckue OCHOBBI 4 2
MTOJTYTTPOBOJHUKOBBIX ITPHOOPOB.
Tema 1.2. KoHTaKTHBIE SBICHUS. 6 2
Pasmen 2. TToaynpoBOIHUKOBBIE TPUOOPBIL. 11
Tema 2.1. ITomympoBOTHHKOBBIC THUOIEI. 6 4
Paznen 3. [TonmynpoBotHUKOBBIE IPUOOPHI. 14
Tema 3.1. IToneBbIE TPAH3UCTOPHI. 6 10
Tema 3.2. BUnonsipHbie TPaH3UCTOPBI. 6 12
Pazznen 4. OnTosnekTpoHuKa. 14




Tema 4.1. doTorIEKTPUUECKHE U U3ITydaTEIbHbIE 6 4
IPUOOPEL.

HUroro B cemectpe: 34 34 49
Hroro | 34 0 34 0 49

IIpakTnyeckass MOATOTOBKA 3aKIIOYAcTC B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
00yYaromKMUCS OTIPEICTICHHBIX TPYAOBBIX (DYHKINH, CBA3aHHBIX C OyAyIIei mpodeccHoHaTbHON
JEATEIBbHOCTBIO.

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

Tabmuna 4 — ConeprkaHue pa3JesioB U TeM JEKIMOHHOTO UK
HazBanue u copepxanue pa3zeiioB U TeM JEKIIMOHHBIX

Howmep pazaena 5
3aHATHH

Paznen 1 JaeMeHTHI (PM3UKH TBEPAOTO TeJia.
1.1. ®usnueckre OCHOBBI MOJIYIPOBOAHUKOBBIX IPHOOPOB.

OCHOBHbBIE TOHATHS 30HHOW TEOPUHU MOJYIPOBOJHUKOB.
Craructuka »SJIEKTPOHOB U JBIPOK B  TOJYNPOBOJAHHUKAX.
Bripok/ieHHBIE M HEBBIPOXKIAEHHBIE  IMOJYNPOBOJAHUKHU.
Konuentpanust Hocutesnei 3apsiia B COOCTBEHHBIX M TPUMECHBIX
MOJYNPOBOJAHUKAX B YCIOBUSX  TE€PMOJMHAMUYECKOTO
paBHOBecHs. HepaBHOBECHOE COCTOSIHME TOJYIPOBOJHUKA.
[Iponiecchl nepeHoca HOCHUTENEH 3apsiia B MOJYyHPOBOJHUKAX.
lenepanuss 1 pekoMOWHANMS HOCHTENCH 3apsnia. BrwsHue
ANEKTPUYECKOTO TIONS Ha OOBEMHYID M TOBEPXHOCTHYIO
3JIEKTPONPOBOAHOCTD  MOJYNPOBOAHUKOB. TeMIiepaTypHbIe
3aBUCMMOCTH KOHLEHTpaluu, TMOJBMXHOCTH U YJEIbHON
AJIEKTPONPOBOAHOCTA  MOJYMPOBOAHUKOB. Bo3HHKHOBEHHE
00BEMHBIX HeycTOWYMBOcTed. OmnNTHUECKHEe U TEIIOBBIC
CBOWCTBa  TOJYIPOBOJHHUKOB. DOTOINCKTPUUECKUE U
TEPMODJIEKTPUUECKUE SIBJICHUSI.

1.2. KoHTaKTHBIE SIBJICHUS.

[lonsiTue o p-n-nmepexone, Tumnbl p-N-nepexoao. dusnyeckue
mpoleccsl B p-N-miepexojie Ipu OTCYTCTBUM U IPU HAIWYUU
BHEILIHETO HamnpsbkeHus. BombramnepHas xapakTepucTHKa p-N-
nepexona. KOHTakT «MeTayul-mojiylnpoBOJHUKY», 3aBUCHMOCTb
€ro CBOWMCTB OT pabOTHl BBIXOJIa TOJYIPOBOJHUKA U METajlja.
I'eTeponepexopl.

Paszpnen 2 IHonynpoBoaHMKOBbIE NPHOOPHI.
2.1. IlonynpoBOJHUKOBBIE JUOBL.
[TonynpoBOAHUKOBBIN AUOJ, €70 XapaKTEPUCTUKH U TTapaMETPHI.

OcHoBHBIE BHJIBI TP00O0s p-N-iepexoa. [lepexoaabie mporiecchbl
B TIOJIYIIPOBOJTHUKOBOM JHOJI€, HAKOIJICHUE M paccachblBaHUE




M30BITOYHOTO 3apsza, 1M dy3nOHHAs] EMKOCTh. DKBUBAJICHTHAS
cXeMa  IOJYNPOBOAHUKOBOrO  auoaa. (OCHOBHBIE — THUIIBI
MOJTYTIPOBOTHUKOBBIX TMOJIOB, MX KOHCTPYKLMH, MTapaMeTphl U
00JIaCTH IPUMEHEHHS.

Pa3zpgen 3

IMoynpoBogHNKOBbIE IPUOOPDI.
3.1. IloneBbie TPaH3UCTOPHI.

IToneseie TpaH3UCTOPBI C 3aTBOPOM B BuUIE p-N-nepexona. Mx
YCTPOMCTBO, MNPUHLIMUI  JEHUCTBUSA, CXEMbl  BKIKOYEHUS,
XapaKTEPUCTUKU U MTApaMETPbl. 3aBUCUMOCTb XapaKTEPUCTUK OT
TeMIiepaTypbl. Harpy304Hslii pexuM IIOJIEBOTO TPAH3UCTOPA,
Harpy304yHble XapakTepucTUKH. Pusnueckue SABICHUS Ha
MOBEPXHOCTH NOJNynpoBogHUKA. [loneBple TpaH3UCTOPBI C
n3onupoBaHHbIM 3aTBOpoM (MOII- mu M/II-Tpa3zucropsr), ux
NPUHLUIT  JIWCTBUS,  XAPAaKTEPUCTUKK W IapaMeTphl.
Ocobennoctu  momubix  MJIII-Tpan3ucropoB.  O6nactb
IIPUMEHEHHSI MTOJIEBBIX TPAH3UCTOPOB.

3.2. bunonsipHble TPAaH3UCTOPHI.

Tpan3uctop Kak cucreMa JABYX B3aUMOJICHCTBYIOIIMX Pp-N-
nepexosoB. Bo3MoxkHBIE pPEXHUMBI  PabOTHI  TPaH3UCTOPA:
AKTUBHBIN (yCUIIUTENbHBIN ), OTCEUKH, HACBHIIIEHHUS, HHBEPCHBIM.
®dusnueckue mporeccel B 0e3aperdoBOM TpaH3UCTOpPE B
aKTUBHOM YCWJIHTEIBHOM pexuMme. TOKHM B TpaH3UCTOPE.
Kospduument mnepenaun  SMUTTEPHOTO TOKa M €O
coctapisitonue. Tpu cXxembl BKIIFOUEHHS TPAH3UCTOPA: C OOIINM
SMHUTTEpPOM, C oOmeil 0a30if u OOmUM KOJUIEKTOPOM.
XapakTepUCTUKU TpaH3UCTOpa B cxeMmax ¢ oOmel 6a3oi u ¢
00IIKM SMUTTEpOM. BinsHue Temneparypbl Ha XapaKTepUCTUKU
TpaH3ucTopa. TpaH3UCTOp KakK JUHEWHBIM YeThIPEXMOIIOCHHUK.
CucTteMbl MaJTOCUTHANBHBIX (JU(depeHIINaTbHbIX) TapaMeTPOB
TpaH3ucTtopa. OnpeneneHre MalOCUTHAIBHBIX NapaMeTpoB IO
XapaKkTepUCTHKaM TpaH3ucTopa. Pabora TpaH3ucTopa IpH
HAIMYAM HArpy3Kd B KOJUIGKTOpPHOW wenu. Harpysodnsie
XapaKTepUCTHKH TpaH3ucTopa. [lapamMeTpsl, XapaKTepHu3yIomIie
PEKUM YCWIICHHUS, OIpeNesIeHHe HMX M0 XapaKTepHCTUKaM.
Bribop paboueil TOUkM TpaH3HCTOpAa B PEXHME YCHUIICHHUS.
CxeMOTeXHHUECKHE CHOCOOBl  3ahaHusi pabodell  TOUKH.
BnusHue HenMHEHHOCTH BXOJTHBIX XapaKTEPUCTHK Ha paboTy
TpaH3UCTOpa B pexkuMe ycuieHus. Pabora TpaHiucropa Ha
BBICOKUX 4dacTtoTax. J[lpeidoBbie Tpansuctopsl. [lapamertpa,
XapaKTepU3yIOIIie BBICOKOYACTOTHBIE CBOMCTBa TPaH3HUCTOPA.
OKBUBAJICHTHBIE CXEMBbI  TpaH3ucTtopa (popmMaiabHbIE U




¢usnueckue). Mogenu TpaH3UCTOpPA, HUCIOIB3YEeMbIE TIpU
KOMITBIOTEPHOM TPOEKTUPOBAHUU DJIEKTPOHHBIX cxeM. Pabota
TpaH3UCTOpa B PEXKHUME IMEPEKIIOUCHHs. YCIOBHUS OTCEYKH U
HacebimieHus. [lepexognsie mporecchl B TPaH3UCTOpPE IMpHU
nepeximoueHud. [lapamerpa TpaH3UCTOPOB B HMITYJILCHOM
pexxume. TpaH3UCTOPHBIM KIIIOY, MOCTPOEHHBIA IO CXEME C
oOmuM sMutTepoMm. [lpeaenbHO [OMyCTUMBIE MapaMeTphbl

TPaH3UCTOPA.

Pa3znen 4

OnTo3/1eKTPpOHHUKA.
4.1. ®OTO3EKTPUIECKUE U U3TydaTeIbHbIe TPHOOPHI.
dotope3ucropsl, UX

KOHCTPYKIHA, XApaKTCPUCTUKHU u

napameTpbl. dusznyueckue mporeccel B p-N-Mepexoje Mpu
posugeiictBun  cBeta. ®doto OJIC. dororaabBaHHYECKHE
a7eMeHThl. DOTOAMO/ABI, OCHOBHBIE PEXUMBI HX PAOOTHI.

XapakTepuCTUKU ¥ mapameTpsl HoToanoaoB. OCHOBHBIE THUIIBI
($hoTOIMOTOB. JEHCTBHYS,

XapaKTEPUCTHUKH,

@OTOTPaH3UCTOPBL:  IPUHIUI
napametpel.  Obnactu

PAa3JIMYHBIX THUIIOB ITOJYIIPOBOAHHKOBBIX (bOTOBJIeKTpI/I‘ICCKI/IX

IMPUMCHCHU

npubopoB. Mznyyaromye noaynpoBOJHUKOBBIE MPUOOPHI U UX
MIPUMEHEHHUE.

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

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYJOCMKOCTDb

W3 aux No
TeMmbl DopMBbI o
Ne TpyaoeMKoCTb, | MpaKTUYECKOM | pa3aena
MPAKTHYECKUX MPAKTHYECKHUX
/1 o v (dac) MMOATOTOBKH, | JWCIIMIT
3aHATAN 3aHATUI
(dac) JIUHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00OpaTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBEJCHBI B TaOIUIIE 6.

Tabauna 6 — JlabopaTtopHble 3aHITHS U UX TPYJIOEMKOCTh

N3 Hux Ne
li\/ri[ HaunmenoBanue nabopatopHbix paboT prﬂ?j;f;oc“’ Hr?g;:::oe;(ﬂo? I;[ ?ﬁfﬁ;
(gac) JIHBI
Cemectp 4
1 | Onpenenenue MUPUHBI 3aMPEIIEHHON 30HBI 4 1
MOJIYIIPOBOIHUKOB
2 HccnegoBanue BRIIPSIMUTENBHBIX JUO0JI0B 4 2




3 HccnenoBanue 1moieBbIX TPAaH3UCTOPOB C 4 3
YIPaBISIEMBIM (P-N) MEPEX0I0M

4 HccnenoBanue mMoieBbIX TPAH3UCTOPOB C 6 3

U30JIMPOBAHHBIM 3aTBOPOM
5 | UccnenoBanue OUIONSIPHBIX TPAH3UCTOPOB, 6 3
BKJIFOUEHHBIX [0 CXEME ¢ 001Iei 0a30oi

6 | MccnemoBanue OUIONSIPHBIX TPAH3UCTOPOB, 6 3

BKITIOYCHHBIX 110 CXEME C OOIINUM
IMHUTTEPOM
7 HccnenoBanue hoTOTPaH3UCTOPOB 4 4
Bcero 34

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHITOTHEHUE KyPCOBOH PabOThI

VY4eOHBIM [JIJaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aromuxcs

Bunbl caMmocTosTenbHON pabOTHI M €€ TPYA0EMKOCTh IIPUBEICHBI B Ta0IHIIE 7.

Tabmmua 7 — Buasl caMoCcTOsITeNbHOW PadOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 4,
Bug camocrositenbHO# paboTh
qac qac
1 2 3
N3ydenne TeopeTHueckoro MaTepuaia 20 20
qucuuruael (TO)
Kypcosoe npoextuposanue (KII, KP)
PacuetrHo-rpaduueckue 3ananus (PI'3)
Brinonsnenue pedepara (P)
[ToaroroBka Kk TEKylemMy KOHTPOJIIO 19 19
ycneBaemocTH (TKY)
Jomamnee 3ampanue (/13)
KonTponbuble padotsl 3a0uHUKOB (KP3)
IToaroroBka K mMpOMeXyTOYHOMN 10 10
arrecrauuu (ITA)
Bcero: 49 49

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaroUXCsl 0 JUCHMITIMHE (MOYIIIO)
VY4eOHo-MeToAMYEeCKHEe MaTepHalIbl JI11 CAMOCTOSITENIbHOM paboThl 00yUaroIMXCsl yKa3aHsbl B I1.11.

7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3aHUN
[lepedyeHb MeYaTHBIX U DJIEKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIECH B TaOIHUIE 8.
Tabnuua 8— [lepeyeHb Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUHN

Mudp/

Bbubmnorpaduueckas ccouika
URL anpec pag

Kommuectso 3k3eMInIsipoB B
oubnmiorexe
(KpoMe AIIEKTPOHHBIX

HK3EMILISIPOB)




621.38 ByabrueB, Anarosui 3
b 90 Jleonn10BU4. DIEKTPOHHBIE
npubopsl: yueOHOe

nocobue / A JI. bynerues, B. A.
[Ipoxopenko. - MuHck : Boici.
mk., 1987.-315 c.
621.315.5/.61 | Ilerpos, K. C. Pagnomarepuaiisi, 4
1130 PaZlMOKOMIIOHEHTBI U AJIEKTPOHUKA!
yuebnoe nocodue / K. C.

[Terpos. - CII6.: IIUTEP, 2006. -
522 c.

ISBN 5-94723-378-9

621.38 Iumkux, I'. T'. Dnexrponuka: 4
65 yueOHuk/I'. I'. umxkun, A. T
[umkun. - M.: Ipoda, 2009. -
703 c.

7. IlepeyeHb AIMEKTPOHHBIX 0OPa30BATEIBHBIX PECYPCOB
nH(}OPMaLMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTu «IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos MH(}OpPMaLOHHO-
TEJIEeKOMMYHUKALIMOHHONW ceTu «UHTepHEeT», HEOOXOAMMBIX MJii OCBOCHHUS JUCIHUILIAHBI
npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJEKOMMYHUKAMOHHOU cetn «MHTepHeT»
URL aapec HaumeHnoBanue

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOr0 0OeCHEeueHUs, HCIOJIb3yEMOI0 MpH OCYLIECTBICHUU
00pa30BaTENILHOrO MpoIecca M0 AUCLHUIINHE.
[lepeueHpb ucnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacranieH B Taduuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS
Ne i/m HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CHCTEM,UCII0NIb3YEMBIX npu
OCYIIECTBJIEHUU 00pa30BaTEIbLHOTO MPOIIecca MO AUCIUIIINHE

HepequL HCIOJIb3YCMBIX I/IH(i)OpMaI_II/IOHHO'CHpaBO‘IHLIX CUCTEM NIPCACTABJICH B Ta6nnue
11.

Tabmuna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM
Ne n/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabauuel 2.



Ta6mmma 12 — CoctaB MaTepuabHO-TEXHHUECKOM 0a3bl

Ne HanmenoBanue coctaBHON 4acTH Howmep aynuropun

/T MaTepHaITbHO-TEXHUYECKOMN 0a3bl (ipu HEOOXOTUMOCTH )
JlexumoHHas ay IUuTOpUs 24-02 (yn. 'acteno, 15)
JIaGoparopust DIEKTPOHUKH 22-09 (yn. I'actemo, 15)

10. Onenounsle cpeacTBa AJs NPOBEIEHHS IPOMEXYTOUHOM aTTecTaluu
10.1. CocTaB OIICHOYHBIX CPEICTBAJIS IPOBEACHUS IPOMEKYTOYHOW aTTECTAllUU
00yyJaronuxcs no IUCIUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuua 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS] MPOMEKYTOYHOH aTTeCTallul
Buj npoMexyToYHOH arTecTaluu ITepedeHb OLIEHOYHBIX CPEICTB
DK3ameH Criucok BONPOCOB K 3K3aMEHY

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(OPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B TeueHue cemecTpa MOXKET UCIOJIb30BATHCS
100-0annpHast 1mKaga MOLYIbHO-PEHTHUHIOBOM CCTEMBbl Y HUBEPCUTETA, IPABUJIIA UCTIOIb30BAHUS
KOTOPOM, yCTaHOBJIEHBI COOTBETCTBYIOLLUM JIOKaJIbHBIM HOpMaTUBHBIM akToM 'Y AIL.

Tabnuua 14 —Kpurepuu oLeHKH YPOBHS CPOPMUPOBAHHOCTH KOMIETEHIUH
OuieHKa KOMIIETEHIIMU
S-0ajuTbHas 1IKaa

XapakTepucTrka c(h)OpMUPOBAHHBIX KOMITCTCHITHIA

— o0yuaromuiicss riay0OKO W BCECTOPOHHE YCBOWI MPOTPaMMHBIN
Marepua,

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO U TPAMOTHO €TI0 U3J1araer;
— OMUPAsICh HA 3HAHUS OCHOBHOW W JIOTIOJIHUTEJILHOW JINTEPATYPHI,
TECHO TMPUBSA3BIBAET YCBOGHHBIE  HAy4HbIE  TOJOXKEHUS C
MPAKTHYECKOM JIeATEeIbHOCTHIO HAIPABIICHNUS,

— yMesio 00OCHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOJBI M 0000IICHHUS;

— CBOOOJTHO BJIQJICET CHCTEMOM CIEIUATU3HPOBAHHBIX MIOHATHM.

— o0yuaromuiicss TBepJ0 YCBOWI MPOTpaMMHBINA MaTepuai, rpaMOTHO
U, TIO CYIIECTBY, H3JIarae€T €ro, ONUpasCh HA 3HAHUS OCHOBHOM
JUTEpaTypHI,

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAET YCBOEHHBIE 3HAHMS C MPAKTUYECKON AESATEIBHOCTHIO
HaIpaBJICHNUS,

— apryMEHTUPYET Hay4YHBIC MTOJIOKEHNUS,

— JIeJIaeT BBIBOJBI M 0000IICHHUS;

— BIAACET CUCTEMOH CIIEIUAIM3NPOBAHHBIX HOHSITHIA.

— o0yyJaromuiicss yCBOHII TOJIbKO OCHOBHOM MPOTPaMMHBIN MaTepHal,
M0 CYIIECTBY, M3JIaraeT e€ro, OMUpasiCh Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEpaTypHI,

— JIOTMYCKaeT HeCYIECTBEHHbIC OIMOKN U HETOYHOCTH,

— UCHIBITHIBAET 3aTPYAHEHUS B MPAKTUUYECKOM NMPUMEHEHUM 3HAHUI
HaIpaBJICHNUS,

— cmabo apryMeHTUPYET HayIHBIC TTOJIOKEHUS,

— 3aTpyAHseTCs B (OPMYTUPOBAHUU BBIBOJIOB U 0000IIIEHUT;

— YaCTHYHO BJIQACET CUCTEMOH CIIEIUAIN3HPOBAHHBIX HOHSITHI.

«OTJIMYHO»
<Ga4YTCHO»

«XOpPOLIO»
<«GavYTCHO»

«YIAOBJICTBOPUTCIIEHO»
<GavTCHO»




Or11eHKa KOMITETEHITHN

5-0autbHad mIKaIa

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

MaTepuaa,
— JIOMYCKAaeT CYIIECTBCHHBIE ONIMOKU U
«HEYIOBJICTBOPUTEIILHOY )
paccMOTpeHHH TPOOJIeM B KOHKPETHOM HallpaBJICHUH,
«HE 32YTCHO»

— HE MOXKET apryMEHTHPOBATh HAYYHBIC ITOJOKCHHS;
— He (OpMYIIHPYET BEIBOJOB U 0000IIEHHIA.

— o0yyarouuiicss He YCBOWJI 3HAUMTEIbHOW YacTU MPOTrPaMMHOIO
HETOYHOCTU  TpHU

— UCIBITBIBACT TPYAHOCTHU B IMMPAKTUYCCKOM IIPUMCHCHUN 3HaHPII>i;

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocsr (3amaun) nis sK3amMeHa peIcTaBlIeHbl B Tadimie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

TPaH3UCTOPOB C YIPABJISIOMKM P- N IEPEXOIOM OT U3MEHEHUS

Ne /i [lepeuens BompocoB (3a1au) Juis SK3aMeHa Koz
WHJUKaTOpa

1 [TomynpoBOTHUKY ¢ COOCTBEHHOM 3JIEKTPONPOBOJTHOCTHIO. OIIK-1.3.1

2 [TosrynpoBOTHUKH C 3JIEKTPOHHOM IEKTPOIIPOBOTHOCTHIO OIIK-1.V.1

3 [TonynpoBOIHUKY C IBIPOYHON IIEKTPONPOBOJTHOCTHIO. OIIK-1.B.1

4 HpeiidoBslii u 11uddy3MOHHBIN TOK B TOJYNPOBOIHUKAX. OIIK-1.3.1

5 DNEeKTPOHHO-JILIPOYHBIN TIEPEXOJ] B COCTOSTHUN PABHOBECHSI. OIIK-1.V.1

6 IIpsiMmoe 1 oGpaTHOE BKIIOUEHHE P-N-TIepexoa. OIIK-1.B.1

7 Teopernueckas U peabHas BOJIbTaMIIEPHAS XapaKTEPUCTUKA OIIK-1.3.1
p-n-mepexona.

8 Bunpsl npobGoeB p-N-niepexosia U UX 0COOCHHOCTH. OIIK-1.V.1

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

10 BrimpsimutenbHbIe TUOABI. OIIK-1.3.1

11 OnHOMONYIEpUOAHBINA BHITPSIMUTEND — MIPUHITUIT €70 OIIK-1.V.1
JEHUCTBHS.

12 BnusiHue TeMiiepaTypsl Ha BOJIbTAMIIEPHBIE XapaKTEPUCTUKU OIIK-1.B.1
MOJTYITPOBOTHMUKOBBIX JINOJIOB.

13 I'padmyeckuii MmeTon onpeaeneHus mapameTpoB pabovero OIIK-1.3.1
pEeKUMa MOJTYTIPOBOIHUKOBBIX JHOJIOB.

14 [TonynpoBOIHUKOBBIE CTAOMIMTPOHBI, CIIEITUATBHBIC OIIK-1.V¥.1
napamMeTpsl NOJTYIPOBOJHUKOBBIX CTAOUIMTPOHOB.

15 Ananu3 paboThI MOIYIPOBOTHUKOBOTO CTAOMIN3aTOpa OIIK-1.B.1
HATMPSHKCHUS ¢ TOMOIIBIO JINHUH HArPY3KH.

16 Bapwukaribl, cXeMbl BKIIOYEHHUS B DJIIEKTPUIECKYIO LIEMb, OIIK-1.3.1
OKBUBAJICHTHAsI CX€Ma BapHKAIa U €r0 OCHOBHBIC MTAPAMETPBHI.

17 TyHHENbHBIE AUO/bI, OCHOBHBIC MapaMeTPhl TYHHEIbHBIX OIIK-1.V¥.1
JIMO/IOB, aHAJINU3 BOJIbT-aMIEPHON XapaKTEPUCTUKU
TYHHEJIBHOTO JIMO/a C MIOMOIIBIO YHEPTeTHUECKUX AUATPAMM.

18 CrpyKTypa M0JIeBOT0 TPAH3UCTOPA C YIPABISIOLIUM p-N OIIK-1.B.1
MIEPEXO0/I0M U TIPUHIIUI €r0 PadOTHI.

19 DJEeKTpUUYECKUE CXEMBI BKIIFOUEHHS TI0JIeBBIX TpaH3uctopos ¢ | OIIK-1.3.1
YIPABISIIONIMM P-N IEPEXO0J0M U HX 0COOSHHOCTH.

20 CeMelCTBO CTOKOBO-3aTBOPHBIX XapaKTEPUCTHK MOJIEBBIX OIIK-1.V.1
TPAH3UCTOPOB C YIPABJISIFOIIUM P-N TIEPEXOJIOM U HX
0COOEHHOCTH.

21 CeMelCTBO BBIXOJHBIX XapaKTEPUCTHK MOieBbIX Tpan3uctopos | OIIK-1.B.1
C YHPABJISIFOIIUM P-N MEPEX0JI0M M UX OCOOCHHOCTH.

22 3aBUCUMOCTH KOH(PHUTYpAITH «KaHAIa» TOJIEBBIX OIIK-1.3.1




Hanps>XKCHUS «CTOK-UCTOK» IPU IMOCTOAHHOM HAIIPSXKCHHUU
«3aTBOP-UCTOK».

23

I'paduyeckuii cnocod MOCTPOSHHSI CTOKOBO-3aTBOPHBIX
XapaKTCPUCTHUK I10 BBIXOAHBIM XapaKTCPUCTUKAM ITIOJICBBIX
TPAH3UCTOPOB C YHPABISIONIMM P-N MEPEXO0JIOM.

OIIK-1.V.1

24

Crpykrypa M/II noneBoro TpaH3zucropa ¢
«MHAYIHUPOBAHHBIMY» KAHAJIOM M IPUHIIMII €T0 PadOTHI.

OIIK-1.B.1

25

OnexTpudeckue cxembl BkiroueHus M/IIT nonessix
TPaH3UCTOPOB C «UHIYITUPOBAHHBIMY» KaHAJIOM U UX
0COOCHHOCTH.

OIIK-1.3.1

26

CeMeiicTBO CTOKOBO-3aTBOPHBIX XapakTepuctuk M/II1
MOJIEBBIX TPAH3UCTOPOB C «MHIYLUPOBAHHBIMY» KaHAJIOM H UX
0COOEHHOCTH.

OIIK-1.V.1

27

CewmeiicTBO BBIXOAHBIX XapakTepucTuk MJIIT moneBbix
TPaH3UCTOPOB € «MHIYLIMPOBAHHBIMY KaHAJIOM U HX
0COOEHHOCTH.

OIIK-1.B.1

28

Crpykrypa M/II nosieBoro TpaH3ucTopa co «BCTPOESHHBIMY
KAaHaJIOM W TIPUHIUI €T0 PabOThlI.

OIIK-1.3.1

29

Onekrpuyeckue cxemsbl BkiarodeHus M/ moneBbix

TPaH3UCTOPOB CO KBCTPOCHHLIM» KAaHAJIOM U HUX 0COOEHHOCTH.

OIIK-1.V.1

30

CeMeicTBO CTOKOBO-3aTBOPHBIX XapakTepuctuk MJIIT
MOJIEBBIX TPAH3UCTOPOB CO «BCTPOEHHBIM» KaHAJIOM U MX
O0COOEHHOCTH.

OIIK-1.B.1

31

CemelicTBO BbIXOAHBIX XapakTepucTuk M/IIT nonessix

TPaH3UCTOPOB CO «BCTPOCHHBIM)» KaHAJIOM M X O0COOEHHOCTH.

OIIK-1.3.1

32

Juddepennmanbable MM MaJTOCUTHAIBHBIE TAPAMETPBI
II0JIEBBIX TPAH3HCTOPOB.

OIIK-1.V.1

33

Pabora mosieBbIx TPAH3UCTOPOB B AMHAMHWYCCKOM PCIKHNMC.

OIIK-1.B.1

34

Otnuune onpeaeneHus AupepeHraIbHbIX TapaMeTpoB B
JMHAMUYECKOM PEKUME OT UX OIPEesICHHs B CTATHYECKOM
pexume.

OIIK-1.3.1

35

VY CTpoiCTBO M KOHCTPYKTUBHBIE OCOOEHHOCTH OUIOISIPHBIX
TPaH3UCTOPOB.

OIIK-1.V.1

36

ONEeKTPUUECKUE CXEMBbI BKIIFOUEHUS OUTIOISPHBIX
TPaH3UCTOPOB M UX OCOOEHHOCTHU.

OIIK-1.B.1

37

PaboTa GUMONIIPHOTO TPAH3UCTOPA, BKIIFOUEHHOT'O 110 CXEME €
o011eit 6a30ii, B peKUMaX «OTCEUKNY) U «HACHIIICHUS.

OIIK-1.3.1

38

PaboTa GunonsgpHOro TpaH3uCTOpa, BKIOYEHHOTO TI0 CXEME C
o011ei 0a30ii, B «AaKTUBHOM» PEKHME.

OIIK-1.V.1

39

CeMelCTBO CTATHYECKHUX BXOJIHBIX XapaKTEPHUCTUK
OMITOJISIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO 110 CXeMe C 00IIei
0a30M, 1 X 0COOEHHOCTH.

OIIK-1.B.1

40

CeMeNCTBO CTaTUYECKHUX BBIXOHBIX XapAKTEPUCTHK
OUITIONISIPHOTO TPAH3UCTOPA, BKIIOUEHHOTO 110 CXeMe C 001Ien
0a30ii, ¥ X 0COOEHHOCTH.

OIIK-1.3.1

41

Pa6ota GunonsipHoro TpaH3UCTOpa, BKIIFOUEHHOTO M0 CXEME C
OOIIMM SMUTTEPOM, B PEIKUMAX KOTCEUKU» U KHACBHILLIEHUS.

OIIK-1.V.1

42

Pa6ota GunonsipHOro TpaH3UCTOPa, BKIFOUEHHOTO MO CXEME C
OOUIMM SMUTTEPOM, B KAKTUBHOM» PEKHME.

OIIK-1.B.1

43

CeMeNCTBO CTaTUYECKUX BXOAHBIX XapaKTEPUCTHK
OUIIOJIIPHOTO TPAH3UCTOPA, BKIIOYEHHOTO 110 CXEME € O0IINM
SMHUTTEPOM, U UX OCOOCHHOCTH.

OIIK-1.3.1




44 CeMeHCTBO CTaTUUECKUX BBIXOJHBIX XapaKTEPUCTHK OIIK-1.V¥.1
OUITONISIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO 110 CXeMe C OOLIHM
SMUTTEPOM, U X OCOOCHHOCTH.

45 CxeMa BKITFOUCHUS OMITOJISIPHOTO TPAaH3UCTOPA ¢ OOIIUM OIIK-1.B.1
KOJIJICKTOPOM B «aKTHBHOM» PEKHUME M €€ 0COOCHHOCTH.

46 Cucrema H mapaMeTpoB OHITOJIIPHBIX TPAH3UCTOPOB. OIIK-1.3.1

47 DOTOTPaH3UCTOP, YCTPONUCTBO U MPUHITUTT ACHCTBUS. OIIK-1.V.1

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / audd. 3ayera

Kon

Ne i/t ITepeuens Bompocos (3amay) i 3auera / nudd. 3adera
p b (3aza4) A Aupd WHJIUKATOpa

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM s KypcOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYypCOBOM pabOTHhI
Mpe/ICTaBIeHbI B Tabuie 17.
Tabnuna 17 — Ilepeyerp TeM JUisi KYpPCOBOT'O TPOSKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI
No /i1 [TpuMepHBIii TepedeHb TeM ISl KypCOBOTO MPOSKTHPOBAHUS/BBITIOTHCHHUS
KYPCOBOil pabOThI
Y4eOHBIM [JITAHOM HE MPEAYCMOTPEHO

Bompockl st ipoBeneHUsST TPOMEXKYTOYHOW aTTECTallMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabnwuie 18.

Tabnuua 18 — IIpumepHblii iepeueHb BOIIPOCOB ISl TECTOB

Konx

Ne /i [IpuMepHBIi IepeYeHb BOIIPOCOB ISl TECTOB
MHIMKATOpa

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIMIMXCS 3a09HOU (hOPMBI
00ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT
Ne n/nm [lepeueHb KOHTPOJIbHBIX pabOT
He mpeaycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNSAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOIMX JTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJAEpKaTCsi B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, permameHTHpyOUIMX MOPAJOK W HPOLEAYPY
MIPOBEJCHUS TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOHN aTTecTalli 00y4aronuxcs
I'VAIL

11. Meroauveckue yKa3aHus A1 00YUYaIOIIUXCs IO OCBOSHUIO TUCIUTLIMHBI

11.1. Metonuueckne yka3zaHus [ OOyYaromIMXCS 10 OCBOCHHUIO JIEKIIMOHHOIO
MaTepuaia.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
ri1yOoKoe U sICHOE M3JI0)KeHUe yueOHoro Marepuaia. HazHaueHne cCoBpeMeHHOM JIEKIIMU B paMKax
JUCIUIUIMHBI HE B TOM, 4YTOOBI MOJY4YUTh BCIO HHGOpPMAIUI0O MO TeME, a B OCBOEHUU
(GyHIaMEHTaJIBHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar



KOHKPETHOM 00yiacTh 3HaHUs, €€ TpoOJeMBbl, JaeT IENbHOE MPEJCTaBICHUE O JUCIMIUIUHE,
MOKAa3bIBaCT B3aUMOCBSI3b C APYTUMU AUCIUIUITMHAMM.

ILnanupyeMble pe3yJbTaThl IIPH OCBOSHUHU 00YYAIOIIMMHCS JIEKIIMOHHOIO MAaTEPHAa;

— TIOJIyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHHUH, YPOBEHb KOTOPBIX
ONpeAeIIseTCA 1eJIEBOM YCTaHOBKOM K KaX0M KOHKPETHOU TeME;

—  TIOJIyY€HHE OTMbITa TBOPUYECKOW pabOTHl COBMECTHO C MPEIOaBaTeIeM;

— pasBuTHE NPO(ECCHOHATBHO-ICIOBBIX  KAadecTB, JIIOOBH K MpeAMETy W
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TOSIBIICHHUE HEOOXOAMMOT0 HHTEpeca, HEOOXOIUMOTO JJIsi CAMOCTOSITEIIbHON paOoTHI;

— TMOJIyYyeHHUE 3HAaHUM O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O IPOTHO3E
WX Pa3BUTHUS Ha OJIMDKAUIIINE TOJIBI;

— Hay4HThCS METOAMYECKH OOpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICIU W
MOJIO’KEHUS, TIPUXOUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSITh UX B Pa3IMYHBIX ()OPMYIIUPOBKAX);

— MOJIyYeHHUE TOUYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB U TOHSTHIA.

JIekuMOHHBI MaTepuall MOXET COIPOBOXKIAATbCA JEMOHCTpalued CIaiJoB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOr0 MaTepuaja IpU IPOBEACHUM KOPOTKHX JAUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETBbHBIX TEMATHK MO JUCIUTIIINHE.

CTpyKTypa IpeaoCTaBACHM JEKIIMOHHOI0 MaTepHaa:

— Jleknuy,

— JleMoHCTpaIusi IPOMBIIUIEHHBIX 00pa31i0B MOIYNPOBOJHUKOBBIX TPHUOOPOB;

— JleMoHCTpaIus 3IEKTPUIECKUX CXEM BKIIIOUEHUS MOTYTPOBOIHUKOBBIX TPUOOPOB.

11.2. Metoauueckue ykazaHHUs A7 OOyYalOIIMXCS MO BBIMOJHEHUIO J1ab0paTOPHBIX
pabor.

B xoje BoimonHeHus 1a00paTopHbIX paboT 00yJaroImUics JOKEH YIIIyOUTh U 3aKPEHTh
3HAHMSI, TPAKTUYECKUE HABBIKU, OBJIAJICTh COBPEMEHHON METOJMKONW M TEXHUKON SKCIIEPHUMEHTA
B COOTBETCTBMHM C KBAIM(PUKAIMOHHON XapaKTepUCTHKON oOydaromerocs. BrimonHeHnue
1ab0paTOPHBIX PabOT COCTOUT U3 IKCIEPUMEHTATBHO-TIPAKTHUECKOM, PACUETHO-aHATUTHICCKOM
yacTel ¥ KOHTPOJIbHBIX MEPONPUATHUH.

Boinonnenue nabopaToOpHbIX pabOT 0O0yHarOIIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
W3YYECHUS] JUCIUIUIMHBI, OMNpEeNenseMOol Y4eOHBIM IUTAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCreunBarOIINM PEIICHUE CIISAYIOINX OCHOBHBIX 3a/1a4 00y4Yaromerocs:

— TpHOOpETeHHE HABBIKOB MCCIIEA0BAHUS MIPOIIECCOB, SBICHUN H 00BEKTOB, H3y4aeMbIX
B paMKax JaHHOU JUCIHUILTAHBL,

— 3aKperuieHHe, Pa3BUTHE M JeTalu3alus TeOPETUYECKUX 3HAHWM, MONYyYEeHHBIX Ha
JICKITUSX;

— TIOJyYeHHWE HOBOHM MH(OPMAIINH 110 H3y4aeMOU JUCIUILIHHE;

— mpuoOpeTeHrne HaBBIKOB CaMOCTOATEILHON pabOThI € 1a0OpaTOPHBIM 000PYI0BaHUEM
U pudopamu.

3ajilaHue ¥ TpeObOBaHUs K IPOBEICHUIO J1a00paTOPHBIX paboT

HccnenoBanue XapakTepUCTUK MOITYHPOBOJHUKOBBIX MprOopoB. JlaboparopHas pabora
BBITIOJIHSAETCS] OpUraioN U3 IBYX-TPEX CTYAECHTOB HAa YHHBEPCAJIbHBIX NU3MEPHUTENbHBIX CTEH/aX.
ITpoBeneHune wnccine0BaHUN OCYLIECTBISIETCS B COOTBETCTBMM C 33JaHMEM M B yKa3aHHOHN
MIOCJIETIOBATEIBbHOCTH. Pe3ynbTaTel N3MEPEHUN 3aHOCATCS B MMPOTOKOJI UCIBITAHHUM, KOTOPBIN 1O
OKOHYAaHUU MCCIIEIOBAHUH JTOJIKEH OBITh MPEJICTaBIEH [T TPOBEPKH MPETIO1aBaTelNIo.

Crpykrypa u dhopma oTueTa 0 JabopaTOpHOH paboTe
OTtuer J0JKEeH CoJepKaTh: HAMMEHOBAHHE U 1IeJIb paOOThI; CXEMbl U3MEPEHUI; TaOTUIIbI
U3MEPEHHBIX JIaHHBIX; TpaUKU XapaKTEPUCTUK HCCIEAYEMBIX OOBEKTOB; pPACCUMTAHHbBIE




3HAYCHUSI TAPAMETPOB HCCIIEyEMBIX 00BEKTOB; KpaTKHe BBIBOBI. OTYET BBHITIOIHSICTCS HAa OeI0i
oymare popmara 297 x 210 kB. MM.

TpeboBanus k oopMIIEHHIO OTYETa 0 Ja0OpaTOPHOU paboTe

Oo6paser opopmiieHHS TUTYJIBHOIO JIMCTA IPUBEAEH Ha caifre: https://guap.ru/standart/
['paduku cTposdTcs Ha OTHENBHBIX JIMcTaxX (popmara ordera. MimocTpamuu Maiabix pa3MepoB
pa3MemarTcss Ha OJHOM JIMCTe. Bce Trpadyiku W PUCYHKH IOJDKHBI UMETh HYMEpaluio U
MOSICHSIFOIIME TOAMKUCH C YKa3aHUEM THIIA HCCIIeTyeMoro o0bekTa. [IpuHIMMUANbHBIE CXEMBI
BBIYEPUYUBAIOTCS B COOTBETCTBUU ¢ TpeboBanmsimu ECKJI.

1. AopamoB, A. II. DnexrpoHuka. MeTonuueckne yKa3aHUsS K BBIIIOJHCHHUIO
71a00paTOpHBIX pabOT MO MCCIIEIOBAHUIO MOJIEBBIX TpaH3ucTopos / A. I1. AGpamos, B.
B. Omapun. CII6: I'VAIIL, 2009. — 42 c.: wi.

2. AOGpamoB, A. II. DnektpoHuka. Meroaudeckue yKa3aHUS K BBIIOJHEHHUIO
71a00paTOpHBIX PabOT MO MCCIEAOBAHUIO MOJYNMPOBOJHUKOBBIX nuoaos/ A. II.
Abpamos, B. B. Onapun. CI16: I'VAIIL, 2008. — 41 c.: u.

3.  AOpamoB, A. II. OcHOBBI TONYNPOBOJHUKOBON AJIEKTPOHUKU. MeToaudeckue
yKa3aHUs K BBITOTHEHHUIO JJabopaTtopHbIX padot./ A. I1. A6pamos. CI16: I'VAIL, 2020.
—54 c.:un.

4.  AGpamos, A. Il. bunonspHeie U 10JIeBbIE TPAH3UCTOPBL. METOANYECKUE YKA3aHUS K
BBITIOJIHEHHIO JabopaTopHbix pador./ A. II. Aobpamos, B. I'. Hedemos, A. C.
[Tapackyn. CI16: I'VAIL, 2020. — 30 c.: ui.

11.3. Meroauueckue ykazaHus JUIsi 0OYJaOLIUXCs 10 MPOXOKICHUIO CAMOCTOSITEIHLHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThI, 00yJaroUIUiics BBIMOIHAET paboTy 1O
3aJJaHUI0 U TIPU METOJAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

s oOywarommxcsi 1Mo 3a04HOi (opMe 00ydeHHs, caMOCTOsTelIbHas paboTa MOXKET
BKJIIOUATh B c€0s KOHTPOJIbHYIO paboTy.

B mnpouecce BbINONHEHUS CaMOCTOSTENbHOW paboThl, y oOydwaromierocsi GopMmupyercs
1esnecoo0pa3Hoe IIaHUPOBaHUE PaboUero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS U
HaBbIKM B YCBOGHHMH M CHCTEMAaTHU3allMU TNPUOOpETaeMbIX 3HAHMM, 00ECledyrnBaeT BBICOKHM
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YEHHs, MOMOraeT IOJYyYUTh HAaBBIKA IOBBIIICHUS
npo¢eCcCHOHATIBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/BSIIOIIMMH  CaMOCTOSATENbHYIO  paloTy
00yYaroIUXCASIBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIUILINHE;

— METOJIUYECKHE YKa3aHHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (1 00yyaromuxcs
0 3209HO (hopMe 00yUeHHS).

11.4. Metoauyeckue yKazaHusi AJisi 0OyYaroUIUXCsl MO MPOXO0XKICHHUIO MPOMEKYTOUHOM
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTarsi  OOyYalOIMUMXCS  TMPEAyCMaTpUBaeT  OIICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX Pe3yJIbTaTOB 0Oy4deHHs Mo nuciuruiiHe. OHa BKIIIOYAeT B
cedst:

— 9K3aMeH — (hopMa OLIEHKH 3HAHUH, TTOTYUYESHHBIX 00YUYaIOIUMCSI B POIIECCE U3YyUCHUSI
BCEU JMCIUIUTMHBI WJIM €€ YaCTH, HABBIKOB CAMOCTOSITEIFHON PabOThI, CHOCOOHOCTH TPUMEHSITh
UX Ui pEeHIeHUs NPaKTUYECKUX 3ajady. OJK3aMEeH, KaK MpaBWjO, MPOBOJUTCS B TEPHOJ
HK3aMEHALIMOHHOW CECCHMU W 3aBEepILIACTCs aTTECTallMOHHOW OLEHKOM «OTIMYHO», «XOPOILO»,
«YJIOBJIETBOPUTEIBHO», «HEYIOBIETBOPUTEIHHOY.


https://guap.ru/standart/

CucremMa OLIEHOK IpH IPOBEIECHUH NPOMEXKYTOYHOM aTTECTALlUM OCYIIECTBISETCS B
coOTBeTCTBUM ¢ TpeboBanusiMu [lonoxenuit «O TekymeM KOHTpPOJIE YCIEBAaEMOCTH U
NpOMEXKYTOUHOM aTrectauuu cryneHtoB ['YAIL, oOywarommxcss MO MporpaMMaM BBICIIETO
oOpa3zoBanus» U «O MOIYJIbHO-PEUTHHIOBOM CUCTEME OIICHKH KauecTBa yueOHOM paboThl CTYI€HTOB
B ['VAID».
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