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AHHOTaug

Juctunnuua «DJEKTPOHUKa» BXOAUT B 00pa30oBaTENIbHYIO MPOTrpamMMy BBICIIETO
o0Opa3oBaHusi — Mporpammy OakajaBpHara IO HAMpPaBICHUIO IOATOTOBKH/ CHELUATBHOCTU
11.03.03 «KoncTpyupoBaHHE€ ¥ TEXHOJOTHs JJICKTPOHHBIX CPEICTB» HAMPABICHHOCTH
«IIpoekTupoBaHUE U TEXHOJIOTHS AJIEKTPOHHO-BBIYMCIUTEIBHBIX CpEACTB». Jucuumminna
peanusyetcs kadeapoit «No23».

JucuuminHa HaneneHa Ha JOPMUPOBAHUE Y BBITYCKHHUKA CIEAYIOIUX KOMIIETCHITHIA:

OIIK-1 «Crnoco0GeH UCob30BaTh MOJI0KEHUS, 3aKOHBI M1 METO/IbI €CTECTBEHHBIX HAYK U
MaTEeMAaTHUKH JJIs PEIICHUS 3a]1a4 HH)KCHEPHOU JESITEIIbHOCT

OIIK-2 «CrocoOeH caMOCTOSITEIbBHO TPOBOJIUTH IKCIIEPUMEHTAIbHBIC UCCIEIOBAHUS U
HCIIOJIb30BaTh OCHOBHBIC ITPUEMBI 00pPa0OTKH U MPEICTABICHHS ITOJTYYCHHBIX JAHHBIX)

CopepxaHue IUCUUIUIMHBI OXBaThIBAeT KPYI BOIPOCOB, CBS3aHHBIX C H3YUYCHHEM
(GU3MYECKUX TPHUHIUIOB  JEHCTBUS, XapaKTePUCTHK, MOJEIeH M OCOOCHHOCTEH B
PaMOTEXHUYECKUX IIETISIX OCHOBHBIX TUIIOB aKTUBHBIX MPUOOPOB, MPUHIIUIIOB UX MOCTPOCHUS U
MEXaHH3MOB BIIMSHUS YCIOBHUH IKCIUTyaTaluy Ha paboTy aKTUBHEIX TPHOOPOB.

[IpenogaBanue AMCHMIUIMHBL MpeAycMaTpUBaeT crleayromme (OpMbl OpraHU3aINH
y4eOHOTr0 mporecca: JIeKIUH, J1adopaTopHbie padOThI, CaMOCTOsTENbHAsT paboTa CTYIEHTA,
KOHCYJIbTaI[HH.

[IporpaMMoit AUCHUIUIMHBI MPEIYCMOTPEHBI CIIEAYIOLUIME BUJIbI KOHTPOJS: TEKYILIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B popMme 3K3aMeHa.

OO0mmast TpyA0eMKOCTh OCBOSHUS JUCHHUIUIMHBI COCTaBIsAeT 3 3a4eTHBIX eauHuIlbl, 108
YacoB.

S3bIK 00yUYeHUS M0 TUCHIUTUTNHE «PYCCKUN



1. TlepedeHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUYCHHUS 11O TUCITUTUINHE
1.1. Ilenu npenonaBaHusi AUCIUTUTMHBI

Llenvio  npenodasanus Oucyuniumbl «INEKMPOHUKAY ABAAEMCS  U3YYeHUe CMmYyOeHmamu
QusuyecKux NpUHYUNO8 0elucmaus, XapaKmepucmux, mooeietl U 0COOeHHOCmell UCNONIb308AHUS 8
PAOUOMEXHUYECKUX YENsAX OCHOBHBIX MUNO8 AKMUBHBIX NPpUOOPO8, NPUHYUNOE NOCMPOEHUs U
OCHO8 MEXHONI02UU MUKPOITIEKMPOHHBIX Yenell, MexaHusmo8 GIUAHUS YCI08ULl IKCHIYAMAYUU Ha
pabomy akmusHvlX NPUOOPO8 U MUKPOIIEKMPOHHLIX Yenel. [Ipu uzyuenuu 3mou OUCYUNIUHB
3aK1A0bIBAIOMCA  OCHOBbL  3HAHUL,  NO3GOJAOWUX  YMENO  UCHOIb308AMb  COBPEMEHHYIO
NleMeHMHYI0 6a3y paoUuoIIeKMPOHUKY U NOHUMAMb MEHOEeHYUU U NePCNeKMUBbL ee pa3eumusi U
NPAKMUYECKO20 UCNOIb308AHUS, NPUOOPEmMAromcs. HABLIKU pACHema pPeicumos aKmueHbIX
npubopo8 8 JIeKMPOHHLIX Yensx, IKCNePUMEHMAIbHO20 UCCAe008AHUS UX XAPAKMEPUCMUK,
uUsMepenuss napamempos U NOCMpoeHuss 0a308blX A4eeK IIeKMPOHHLIX yenell, COOepHCAUuUx
maxkue npudopbwi.

1.2. JlucumruivHa BXOAWT B COCTaB 00S3aTENbHON YyacTH 00pa30oBaTEIbHON ITPOTPAMMBI
BhIcIIero oopazoBanus (naiee — OIT BO).

1.3. IlepeueHb MIaHUPYEMBIX PE3yJIbTATOB 00YUEHUS MO AUCLUILUINHE, COOTHECEHHBIX C
IUTAaHUPYEMbIMU pe3yibTataMu ocBoenus OI1 BO.

B pesynbrare u3ydeHus AUCHUILIMHBI OOYYaroIMiCs MOJDKEH 00JIafaTh CIEAYIOUIMMU
KOMIIETEHIIMSIMHA HITM UX YacTAMU. KOMIEeTeHIIMN U WHANKATOPHI UX JOCTIKEHHS NPUBEICHEI B
tabmure 1.

Tabnuna 1 — IlepedyeHs KOMITETCHIIMN ¥ MHAWKATOPOB UX JOCTIIKEHHSI

Kox u
Kareropus (rpynma) Kon n HaumeHnoBaHue HHIUKATOpa
HanuMEHOBaHIE
KOMITETEHIINH JTOCTHKEHUS KOMIIETEHIINU
KOMIIETEHIINHU

OIIK-1.3.1 3Haet pyHIaMeHTaIbHbBIE
3aKOHBI IPUPOJIBI U OCHOBHBIE

OIIK-1 Coocoben
bu3HYeCKe MaTeMaTHYSCKUE 3aKOHBI

HCTIOJIB30BATh
OIIK-1.Y.1 ymeeT npuMeHsTH
TIOJIOXKCHHMSI, 3aKOHBI
(du3nvecKkre 3aKOHbI 1 MATEMATHYCCKH
Y METOJIBI
Ob6menpodeccuoHanbHbIE METO/bI JUISl pelleHus 3a/1a4
€CTECTBEHHBIX HAYK
KOMIICTCHITHH TEOPETHYECKOTO U MPHUKJIATHOTO

Y MaTE€MaTUKH JIJIs1
pelieHus 3a1a4d
WHKEHEPHOU
NeATETbHOCTH

XapaxkTepa
OIIK-1.B.1 Bnageet HaBRIKAMU
HCITIOJIb30BaHUS 3HAHUH €CTECTBEHHBIX
HayK 1 MaTeMAaTHUKH MPU PEIICHUH
MPaKTUYECKUX 3a]1a4

OIIK-2.3.1 3HaeT OCHOBHEIE METOIBI U
CpelcTBa MPOBEICHUS
AKCIIEPUMEHTAJILHBIX HCCIICIOBAaHUH,

OIIK-2 Coocoben

CaMOCTOSITENTEHO
CHCTEMBI CTaHJapTU3AINH U
MIPOBOJTUTH
cepTudUKaAIII
SKCIIEpUMEHTAIbHbIE
OIIK-2.Y.2 ymeeT HaxouTh U
OomienpodeccHOHaIbHBIC | UCCIICAOBAHUS U
KPUTHYECKH aHATU3UPOBATh
KOMIIETEHIIH MCTIOJIb30BATh

nH(popmaIrio, HeOOXOAUMYIO JIJIst
pelleH sl TOCTAaBJICHHOM 3a/1aun
OIIK-2.B.1 Bmageer criocodoamMu
00pabOTKH ¥ MpeACTaBICHUS
MOJTYYCHHBIX JIaHHBIX U OLEHKU
MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHIA

OCHOBHBIE TTPUEMBbI
00paboTKH U
MPEICTABICHHS
MOJTYYEHHBIX JAHHBIX

2. Mecto nucuuiinHel B cTpykType OI1



JucuuruinHa MoKeT 6a3UpoBaThCs Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YyYarOIUMHUCS
NIPY U3yYEHHUH CIIEAYIOUINX JTUCIUILIIIH:

— «Maremartukay,

— «®Dusukay,

— «DNEKTPOTEXHHUKAY.

3HaHus, NOJYyYECHHbIEC IPU U3YUYEHUHU MaTepuasa JaHHOW JUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITEIbHOE 3HAUCHUE, TAaK U MOTYT UCIIOJIb30BATHCS MTPU U3YUCHHUH JIPYTUX TUCIHILINH:

— «Cxemotexnuka IC: mudpoBasi U aHAIOTOBas,

— «MukpoanekTponuka u HaHo3eKTpOHUKaY.

3. O0BeM U TPyIOEMKOCTh JUCITUTLIAHBI
JlanHbie 00 00mEeM o0beMe IMCHIUIUIMHBI, TPYJAOSEMKOCTH OTACIBHBIX BHJIOB Y4YCOHOM
paboThI 1O AUCHUILTUHE (M paclpeeCHUEe dTON TPYI0EMKOCTH MO0 CEMECTpaM) NpeCTaBIICHbI B
tabnuue 2.

Tabmuma 2 — O0beM U TPYJIOEMKOCTh JTUCITUTUIAHBI

TpynoeMKocTb 1o
Bun yue6HO# paboThI Bcero cemMecTpam
Ne4
1 2 3
Oowan mpyooemKocmep OUCHYUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacoe npaxmuueckoii n0020moeKu
Ayoumopnuie 3anamus, BCETo 4ac. 51 51
B TOM YHCIIE:
nekmuu (JI), (gac) 34 34
npakTuaeckue/cemunapckue 3anarus (113),
(dac)
naboparopusie padotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (4Jac) 27 27
Camocmosimenvhasn paboma, Bcero (4ac) 30 30
Buo npomescymounoii ammecmayuu: 3a4er,
mudd. 3ager, sk3amen (3auer, Judd. 3ay, OK3. OK3.
DK3.*%)

[Mpumeuanue: * kanauaaTCKui SK3aMeH

4. ConepxaHue TUCIUTUTHHBI
4.1. PacmnpeneneHue TPyIOEMKOCTH JUCIHUILTAHBI IO pa3eiaM U BUIaM 3aHITHA.
Pazensl, TeMBI TUCIUTUIMHBI U KX TPYJI0EMKOCTh MPUBEACHBI B TA0IHIIE 3.

Tabnuna 3 — Pazfensl, TeMbI TUCIUIUIMHBI, UX TPYJO0EMKOCTh

Jlexunn 113 JIP KII CPC
Pasensl, TEMBI TUCIMITIIHHEI (uac) (C3) (4ac) (gac) (qac)
Cemectp 4
Paznen 1. DnemeHTH (PU3UKH TBEPIOTO TETA. 5
Tema 1.1. ®dusnueckre OCHOBEI 4 1
MTOJTYTIPOBOTHUKOBBIX IPUOOPOB.
Tema 1.2. KoHTakTHBIE ABIEHUS. 6
Pazpnen 2. [TomynpoBOIHUKOBEIC IPHOOPEI. 10
Tewma 2.1. [TonynpoBOTHUKOBBIC AHOMBI. 6 2




Paznen 3. [ToynpoBOHUKOBBIE TIPHOOPHI. 10

Tewma 3.1. TToneBble TPAH3UCTOPHI. 6 5

Tema 3.2. bunonsipHbie TPaH3UCTOPHI. 6 6

Pasnen 4. OnrosneKTpoHHKa. 5)

Tema 4.1. doToORIEKTpHUECKUE U N3TyYaTebHbIC 6 2

npuOOpEI.

HTOro B cemMectpe: 34 17 30
Hroro | 34 0 17 0 30

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCS B  HETMOCPEACTBCHHOM  BBIIOJIHCHUU
00y4aroMMMUCS ONPEIEICHHBIX TPYA0BBIX (DYHKIIUN, CBA3aHHBIX C Oyayliei mpodeccuonanbHOM
JeATEILHOCTHIO.

4.2. CopneprxaHHe pa3/IeioB M TEM JICKIIHOHHBIX 3aHSATHI.
Conepkanue pasJenoB ¥ TeM JIEKIUOHHBIX 3aHATHI IPUBEICHO B Tabiuue 4.

Ta6mmma 4 — ConeprkaHue pas3iesioB U TEM JICKITMOHHOTO IHKJIa
HasBanue u conepxaHue pa3iesioB U TEM JICKITHOHHBIX

3aHATHU

Howmep paznena

Paznean 1 JeMeHTHI QU3MKHU TBEPAOIO TeJa.
1.1. ®usnyeckue OCHOBBI NOJYNPOBOIHUKOBBIX IPHOOPOB.

OcCHOBHbIE TOHATUS 30HHOM TEOPUU TOJYNPOBOJHUKOB.
CraTucTuka OdJIEKTPOHOB M JABIPOK B IOJYIPOBOJHUKAX.
Boipoxk/ieHHbIE W HEBBIPOXKJEHHBIE  TOJYNPOBOJHUKH.
KonuenTparus Hocutenei 3apsaa B COOCTBEHHBIX U TPUMECHBIX
MOJIYIIPOBOJTHUKAaX B YCIOBHMSX  TEPMOIAUHAMUYECKOIO
paBHOBecHs. HepaBHOBECHOE COCTOSHME IIOJIYIIPOBOJHHUKA.
[Iponieccrsl mepeHoca HOCUTENEH 3apsiaa B IOJIYIIPOBOJIHHKAX.
I'enepanuss 1 pexkoMOMHALUs HOCUTeNeH 3apsaa. Bnmsnue
ANEKTPUYECKOr0 TOJs Ha OOBEMHYI0 U IOBEPXHOCTHYIO
NEKTPONPOBOJIHOCTh  MOJYIPOBOAHUKOB.  TeMmeparypHble
3aBUCHUMOCTH KOHIIGHTpallMM, TMOJBWKHOCTU U YJEJIbHOMN
JJIEKTPONPOBOAHOCTA  IOJyIIPOBOJHUKOB.  BO3HUKHOBEHHE
00BEMHBIX HeycTOMuuBOCTeW. ONTHYECKHE U  TEIUIOBbIE
CBOMCTBA  IIOJIIIPOBOJHHUKOB. DOTOINEKTPUUECKUE U
TEPMODJIEKTPUUECKHUE SIBJICHUSI.

1.2. KoHTaKTHBIE ABJIEHUA.

[TonsTe o p-n-mepexone, TUMBI p-N-iepexoaoB. PuznYecKue
npoiieccsl B P-N-nepexojie Mpu OTCYTCTBUU U TPU HAIHYUU
BHEILHET0 HANpsKeHUs. BosbraMmiepHas XapakTepucTuka p-n-
nepexona. KonTakr «MCTAJUI-TIOJTYITPOBOAHHK), 3aBUCUMOCTDH
€ro CBOWCTB OT pabOTHI BBIXOJA MOJYIPOBOJHUKA M METaJlIa.
I'eTeponepexobl.

Paznen 2 IosrynpoBoaHuKOBbIE MPUOOPBI.

2.1. TTomynpoBOTHUKOBBIE THOIBI.




[TomynpoBOJHUKOBBIH MO, €TO XapaKTEPUCTHKH U TapaMeTPhI.
OcHoBHBIE BUJBI TPO00s P-N-iepexoa. [lepexoanbie mpoueccs
B TOJIYIPOBOJHUKOBOM JAMOJE, HAKOIUICHHE M pPaccachiBaHUE
M30BITOYHOTO 3apsaa, 1up(y3uOHHAST eMKOCTh. DKBUBAJICHTHAS
cXemMa  IONyPOBOAHUKOBOTO  auona. (OCHOBHBIE — THIIBI
MOJTYTIPOBOTHUKOBBIX JTHOOB, HX KOHCTPYKIIUH, TTApaMeTPhl U
o0acTu NPUMEHEHUS.

Paszgen 3

IosrynpoBoaHNKOBBIE MPUOOPHI.
3.1. [ToneBbIC TPAH3UCTOPHI.

ITonesrie TpaH3UCTOPBI C 3aTBOPOM B BuUAE p-N-mepexona. Mx
YCTPOMCTBO, MPUHUMUII  JEUCTBUS, CXEMbl  BKJIIOYCHMUS,
XapaKTEePUCTUKU U TapaMeTphl. 3aBUCHMOCTb XapaKTEPUCTHK OT
TeMIeparypsl. Harpy3o4yHslii peXMM IIOJIEBOTO TPaH3MCTOPA,
Harpy304HbI€ XapaKTepUCTHKU. Dusznueckue sBICHHA Ha
IIOBEPXHOCTU MOJIYNpoBOAHUKA. [loneBble TpaH3UCTOpBHI C
n3onupoBaHHbIM 3aTBOpoM (MOII- nnmu MTII-Tpazuctopsl), ux
IPUHLMII ~ JEHCTBUSA, XAPAaKTEPUCTHUKHM W IapaMeTphl.
Oco6ennoctn  momHbIX  M/II-Tpan3ucropoB.  O6nacTb
IIPUMEHEHHUS MTOJIEBBIX TPAH3UCTOPOB.

3.2. bunonsipHbIe TPAaH3UCTOPHI.

TpaH3ucrop Kkak cucTeMa ABYX B3aUMOAECHUCTBYOLMX P-N-
nepexonoB. Bo3MoXHBIE peXUMbI pabOTBl TpaH3HUCTOpa:
aKTUBHBIN (yCUJINTENbHBIN), OTCEUKHU, HACHIIIEHNS, UHBEPCHBII.
dusnueckue Mmporecchl B 0e3apeioBOM TpaH3UCTOpPE B
aKTUBHOM YCHJIUTEJIIBHOM pexuMe. TOKH B TpaH3UCTOpE.
Kosdduument mnepemaum SMUTTEPHOIO TOKa U €ro
cocTapisone. Tpu cxeMbl BKIIFOYEHHS TPAH3UCTOPA: C OOLIUM
SMUTTEPOM, C OOmei 0a3ol W OOMMM  KOJIJICKTOPOM.
XapaKTepUCTUKU TPAaH3UCTOpa B cXeMmax c oOmieil 0a3oif u ¢
00IIKM SMUTTEpOM. BinsiHue TemmnepaTypbl Ha XapaKTepUCTHKH
TpaH3uCcTOpa. TPaH3UCTOP KaK JIMHEHHBIM YETHIPEXITOIFOCHUK.
CucTeMbl MaJOCUTHANBHBIX (TU(PepeHIaIbHBIX) TapaMeTPOB
TpaH3uctopa. OmnpeneieHre MaJOCUTHAJIbHBIX MapaMeTpoB IO
XapaKTepUCTUKaM TpaH3ucTtopa. Pabora TpaH3ucTopa mnpu
HQIMYMM HAarpy3kd B KOJUIGKTOpHOM 1enu. Harpy3ouHsie
XapaKTepUCTUKH TpaH3ucTopa. [lapamerpsl, XxapakTepusyromue
pEXUM YCHUJIEHMS, OINPEAEIEHUE HUX II0 XapaKTEPUCTUKAM.
Bribop paboueil TOUKM TpaH3UCTOpa B PEKUME YCUIICHUS.
CXeMOTeXHHUYECKHE CIOCOOBI  3aJaHusl paboyel  TOYKH.
BnusiHue HENMMHEHHOCTH BXOJHBIX XapaKTEpUCTHK Ha padoTy




TpaH3uCTOpa B pexuMme ycuieHus. Pabora TpaH3ucTopa Ha
BbICOKMX 4acToTax. Jlpeidonrie Tpan3ucropsl. Ilapamerpa,
XapaKTepU3yIOLIME BbICOKOYACTOTHBIE CBOMCTBA TPaH3UCTOPA.
DOKBHUBAJICHTHBIE ~ CXE€MBI ~ TpaH3ucTOpa (popmanbHBIE H
¢busnveckne). Mopgenu TpaH3UCTOpPA, WCIONb3YeMbIe IpH
KOMITIBIOTEPHOM IPOEKTUPOBAHUHU 3JIEKTPOHHBIX cxeM. Pabora
TPAaH3UCTOpA B PEXHUME IMEPEKIIOYEHUS. YCIIOBUS OTCEUYKH U
HacbleHus. IlepexonHble mpoueccsl B TPAaH3UCTOPE IPH
nepexiatoyeHuu. [lapamerpa TpaH3UCTOPOB B HUMILYJIbCHOM
pexxume. TpaH3UCTOpPHBIM KIIIOY, IOCTPOEHHBIM IO CXEME C
o0mmuM smutTepoM. [IpenenbHo 10MmycTUMbIE MapaMeTphbl
TpaH3UCTOpa.

Paznen 4 OnTo3/1eKTPpOHMKA.
4.1. ®OTOINEKTPUICCKUE U U3TyUaTEIIbHBIC PUOOPHI.

DoTOpEe3UCTOPhl, MX KOHCTPYKLHUS, XApPAKTEPUCTHUKUA U
napamerpsl. duzmyeckue mnpoueccel B P-N-mepexone mpu
Bo3aerictBun  cBeta. doro DJIC. dororaapBaHUYECKHUE
DJICMCHTHEI. qDOTOI[I/IO)II)I, OCHOBHBIC PCKHUMBI HX pa60T},1.
XapakTepucTUKu U mapameTpbl GoToanoa0oB. OCHOBHBIC THITHI
dbotomuonoB.  DOTOTPAH3UCTOPHI:  MPUHIUIN  JACHCTBUA,
XapaKTEPUCTUKH, napameTpBbl. OG6mactt  TpUMEHEHUS
Pa3IUYHBIX THUIOB TMOJYMPOBOAHUKOBBIX (POTOIIEKTPHUESCKUX
npubopoB. M3nyuaromye moxynpoBOAHUKOBBIE TPUOOPHI U UX
MIPUMEHEHUE.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATHUSL
TeMbl MPaKTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh PUBEIEHBI B TA0IHUIIE 5.

Ta6JlI/II_Ia 5-— HpaKTI/I‘{CCKI/IG 3aHATUSA U UX TPYAOCMKOCTDb

N3 Hux Ne
Tembl dopmbl N
No TpyaoeMKOCTbh, | MPaKTUYECKOM | pa3aena
MTPAKTUIECKHIX MTPAKTUIECKHUX
n/m . . (qac) MMOATOTOBKH, | JUCITUIT
3aHATUN 3aHATUN
(dac) JIUHBI

Y4eOHBIM IJIaHOM HE MPETyCMOTPEHO

Bcero

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh IIPUBEICHBI B TA0IHIIE 6.

Tabnuua 6 — JlabopaTtopHble 3aHIATHS U UX TPYA0EMKOCTh

W3 aux Ne
No TpymoeMKOCTb, | IPAaKTUYECKOH | pa3zena
HaumenoBanue mabopaTopHbIX paboT Py - | TP pasit
/1 (qac) MOJATOTOBKH, | JUCITHII
(dac) JIUHBI




Cemectp 4

1 | Onpenenenne mMUPUHBI 3aIPELIEHHON 30HbBI 2 1
MOJTYTIPOBOTHUKOB

2 | UccnenoBanue BBITPSIMUTENBHBIX THO/IOB 2 2

3 | UccnenoBanue moieBbIX TPAH3UCTOPOB C 2 3
yrnpasisieMbiM (P-N) TepexooMm

4 | MccnenoBaHue MOJIEBBIX TPAH3UCTOPOB C 3 3
U30JIMPOBAaHHBIM 3aTBOPOM

5 | HccnenoBanne OUTIOJIAPHBIX TPAH3UCTOPOB, 3 3
BKJIFOUEHHBIX 110 CXeMe ¢ 00111ei 6a30ii

6 | UccienoBanue OUITOJIIPHBIX TPAH3UCTOPOB, 3 3
BKIIFOUEHHBIX 110 CXEM€ C OOIINM
IMUTTEPOM

7 | UccnenoBanue OTOTPAH3UCTOPOB 2 4

Bcero 17

4.5. KypcoBoe nmpoeKTupoBaHUE/ BBHITIOJIHEHHE KyPCOBOM PabOTHI
Y4eOHBIM MJIaHOM HE MPETyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJarOIIIXCs
Bunasl camocTosiTensHON paboOTHI M €€ TPYJJ0EMKOCTh IPUBE/ICHBI B TabIuIIE 7.

Tabnuna 7 — Bunel caMocTosTeNIbHON paboThI U €€ TPYJI0EMKOCTh
Bcero, | Cemectp 4,

Bun camocrositensHoOM paboThI

qac qac
1 2 3

M3yyeHne TeOpeTHUECKOro MaTepHaa 14 14
qucturinael (TO)
Kypcosoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimonnaenue pedepata (P)
[ToaroToBka K TEKyIeMy KOHTPOJIIO 10 10

ycnieBaemoctu (TKY)

Homarmnnee 3ananue (/13)

KonTponbubie paboTel 3a04HnKoB (KP3)
IToaroroBka K mMpoOMeXyTOYHOMN 6 6
arrecrauuu (ITA)

Bceero: 30 30

5. IlepeueHn y4eOHO-METOMUYECKOTO 00CCIICUCHUS
JUTS CAMOCTOSITEIILHOU paOOThl 00YYArOIIUXCS IO AUCITUTUINHE (MOIYIIIO)
Y4eOHO-MEeTOAMYECKIE MATEPHAITBI IJIST CAMOCTOSATEIHbHON paOOThHI 00yUYaONTUXCS YKa3aHBI B 111,
7-11.

6. IlepedeHb MeYaTHBIX U ATEKTPOHHBIX YUEOHBIX M3TaHUN
[lepeyeHb meUaTHBIX U AJIEKTPOHHBIX YUCOHBIX M3JaHUN TIPUBEACH B Ta0IuUIE 8.
Tabnuua 8— [lepeyeHb nevaTHBIX U 3JEKTPOHHBIX YUEOHBIX M3JaHUN



KomaecTtBo 3x3eMIUIsipoB B
Uugp/ bubnuorpaduueckas ccpiika Oubmiorexe
URL anpec (KpoMe AIIEKTPOHHBIX
9K3EMILISPOB)
621.38 ByJibiueB, AHaTo il 3
b 90 Jleonn10BU4. DJIEKTPOHHBIE
puOOpPHI: yueOHOE
nocobue / A JI. Bynbrues, B. A.
IIpoxopenko. - MuHck : Beicmi.
mk., 1987. - 315 c.
621.315.5/.61 | Ilerpos, K. C. Paguomarepuaisi, 4
I130 PaIMOKOMITOHEHTBI M AJICKTPOHUKA!
yuebnoe nocodue / K. C.
[Tetpos. - CIIG.: IIUTEP, 2006. -
522 c.
ISBN 5-94723-378-9
621.38 IMumkuH, I'. I'. DiaekTpoHuka: 4
11165 yueOnux/I'. I'. Ilumxkun, A. T
HTumkus. - M.: Ipoda, 20009. -
703 c.

7. IlepedeHpb HIIEKTPOHHBIX 00pa30BATENBHBIX PECYpPCOB
UH(POPMAIMOHHO-TEIIEKOMMYHHUKAITMOHHOU ceTH «IHTepHeT»
Ilepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MHPOPMALMOHHO-
TEJIEKOMMYHUKAITMOHHONW ceTH «MHTepHeT», HEOOXOAWMBIX Ui OCBOCHHS JAHCIUTUINHBI
npuBe/eH B Tabmauie 9.

Tabmuma 9 — IlepeyeHb SJEKTPOHHBIX 00pPa30BaTENBFHBIX pPECYpcoB HH(MOPMAIOHHO-
TEJIEKOMMYHUKAaMOHHOU ceTh «HTepHEeT»
URL anpec HaumeHnoBanue

8. Ilepeuens nHOOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeuenp mporpaMMHOIro obecredeHus], UCIOJIb3yEMOro P OCYIECTBICHUN
00pa30BaTENILHOTO MpoIiecca M0 AUCLUIINHE.
[lepeyenp ucmonbp3yeMoro NporpaMMHOro odecneueHus npejactasieH B Tadbmuie 10.

Tabmuna 10— [epeyeHs mporpaMMHOTO 00eCTICUCHHS
Ne mi/m HaumenoBanue

He npenycmotpeno

8.2. [lepeuenp MH(POPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0NIb3YEMBIX npu
OCYIIECTBIEHIH 00pa30BaTENLHOTO MpOoIiecca Mo JUCIUIITHHE

[lepeyeHp MCTIONB3yeMBIX HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM IPEACTABJICH B TAOIHUIIE
11.

Tabnuua 11— ITepeuenp nH(OPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne n/mt HaumenoBanue

He npenycmotpeno




9. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBIICHHS
00pa3oBaTeLHOTO MpoIiecca MO AUCIUILTHHE, TIPeACTaBIcH B Tabmunel2.

Tabnuna 12 — CoctaB MaTepHanbHO-TEXHHUECKOHN 0a3bl

No HaumeHnoBanue cocTaBHOM YacTu Howmep aynutopuu

n/m MaTepUaIbHO-TEXHUYECKOU 0a3bl (pu HEOOXOTUMOCTH)
JlexuroHHas ayAUTOPUS 24-02 (yn. 'actemno, 15)
JlaGopaTopust DJIEKTPOHUKH 22-09 (yn. I'acremno, 15)

10. OnenouHsble cpencTBa A POBEACHUS IPOMEKYTOUHON aTTeCTalluu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEICHUS IPOMEKYTOUYHOW aTTeCTaIHH
00y4Jaromuxcs mo TUCUUILIMHE TpUBeeH B Ta0smie 13.
Tabnmma 13 — CocTaB OIICHOYHBIX CPEJICTB JUIsI TPOBEACHHUS IIPOMEKYTOYHON aTTECTAluU
Bun npomexxyTo4yHO# aTTecTanuu ITepedeHb OLIEHOYHBIX CPEACTB
DK3aMeH Criucox BONpOCOB K IK3aMEHY;

10.2. B kauecTtBe KpHUTEpHUEB OILIGHKH YpOBHA C(HOpMUpPOBAaHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4arolMHcs NMPUMEHseTCsl 5-0ajulbHas HIKajla OLIEHKU c()hOpMUPOBAHHOCTH
KOMIIETEHIIMH, KOTopas npuBeaeHa B Tadnuie 14. B TeueHne cemectpa MOXKET UCIIOJIb30BATHCS
100-6aybpHas mIKana MOy IbHO-PEHTUHTOBOM CHCTEMBbl Y HUBEPCUTETA, IIPaBHiIa UCIIOIb30BAHUS
KOTOpPOH, YCTAHOBJIEHBI COOTBETCTBYIOIINM JIOKaJIbHBIM HOpMaTUBHBIM akToM [ Y AIL
Tabnuua 14 —KpuTtepuu olleHKH YpOBHS CHOPMHUPOBAHHOCTH KOMIETSHUUH
OrreHKa KOMITETEHITUN

S-0arTbHas Kana

XapakTeprcTrka chopMHUPOBaHHBIX KOMITETCHITUI

— oOyyJaronuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
Marepua;

— YBEPEHHO, JJIOTUYHO, MTOCJIEI0BATEIBLHO U TPAMOTHO €TI0 U3JIaraer;
— OMHpPAsICh HA 3HAHUS OCHOBHOW W JOIOJHHUTEIILHOU JUTEPATYPHI,
TECHO TPUBS3bIBAET YCBOCHHBIE HAy4HbIC TOJOXKEHHS  C
MPaKTUYECKOU JIeATETLHOCTHIO HAITPABIICHNUS,

— yMeno 000CHOBBIBAET M apTYMEHTUPYET BBIABUTaEMbIE UM UJICH;

— JIeNaeT BBIBOABI K 0000IIEHHS;

— CBOOO/IHO BJIaJIEET CUCTEMON CHEIUATIN3UPOBAHHBIX MTOHSITHIA.

— oOyyJaronuiics TBEpJ0 YCBOMI MPOTPaMMHBIA MaTepua, TPaMOTHO
W MO CYIIECTBY H3Jaraer €ro, Onupasicb Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIE 3HAHMS C MPAKTUYECKON JESATEIBHOCTHIO
HaIpaBJICHNUS;

— apTyYMEHTHUPYET Hay4YHBIC ITOJ0KEHNUS,

— JieNaeT BBIBOALI M 0000IIEHHS;

— BJIQJICET CUCTEMOM CIIEIIMATM3UPOBAHHBIX MTOHATHIA.

— 00y4Jarouuics yCBOMI TOJIBKO OCHOBHOM MPOTPaMMHBIN MaTepHall,
M0 CYIIECTBY M3JaraeT e€ro, ONUpasCh Ha 3HAHUSA TOJHKO OCHOBHOM
JUTEPaTypHl;

— JIOIyCKaeT HECYIIECTBEHHBIE OMMMOKHA U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYAHCHHUS B MPAKTHUYECKOM NMPUMCHCHHHM 3HAHHM
HaIpaBJICHNUS,

— c1ab0 apryMEHTHPYET HayYHbIE MOJI0KCHHUS,

KOTIIUYIHO»
«3a4YTCHO»

«XOpOILIO»
«3aYTEHOY

«YAOBJICTBOPUTCIBHO»
«3a4YTCHO»




Or11eHKa KOMITETEHIINHU

5-0ayupHad mKana

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHI

— 3aTpyaHsAETCS B (POPMYIHPOBAHUH BBHIBOJIOB U 000OIIECHHIA;
— YaCTUYHO BIIAJECET CUCTEMOU CIIELIMAIN3UPOBAHHBIX IIOHATHMN.

«HCYAOBJICTBOPUTCIILHOY
«HEC 3a4YTCHO»

Marepuana;

— A0IIyCKaceT CYHICCTBCHHBIC OIIMOKHU n

— HE MOKET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS;
— He (JOpMYJTUPYET BBIBOJOB U 000OIICHU.

— o0yuyaroluiicss He YCBOWJI 3HaYUTENIbHOM YacTH IPOrpaMMHOTO

HETOYHOCTU  IIpU
paccMOTpeHHH IPo0sIeM B KOHKPETHOM HaIlPABICHUH;
— HCIBITBIBACT TPYAHOCTH B IIPAKTUYECKOM IIPUMEHEHNUHN 3HAHU;

10.3. TunoBbie KOHTPOJIBHBIC 3a/IaHUS WX HHBIC MaTCPHAIIBL.
Bompocsr (3agaun) asist 3K3aMeHa Ipe/ICTaBlIeHbI B Tabmuie 15.

Ta6mmma 15 — Bonpocs! (3agaun) 1u1st 9K3aMeHa

Ne ni/mt [Tepedyens BompocoB (3aaa4) A1 SK3aMeHa Kon
MHJUKATOpa

1 [TorympoBOTHUKH C COOCTBEHHOH IIEKTPOTIPOBOTHOCTHIO. OIIK-1.3.1

2 [ToynpoBOTHHUKH C AIIEKTPOHHOI AIIEKTPOIIPOBOTHOCTHIO OIIK-1.V.1

3 [TorynpOBOTHUKHY C TIBIPOYHON AIIEKTPOIIPOBOJHOCTHIO. OIIK-1.B.1

4 JpeiidoBbiii 1 1udPy3MOHHBIH TOK B IOTYITPOBOHHKAX. OIIK-2.3.1

) DNeKTPOHHO-ABIPOYHBIN MEPEX0 B COCTOSIHUM PAaBHOBECHS. OIIK-2.¥.2

6 [IpsiMmoe m oOpaTHOE BKIIFOUEHHE P-N-TIepexoa. OIIK-2.B.1

7 Teopernueckas u peasibHasi BOJIbTaMIIEPHAsI XapaKTEPUCTHKA OIIK-1.3.1
p-n-mepexona.

8 Bunst mpoboes p-n-nepexojia 1 ©X 0COOEHHOCTH. OIIK-1.V¥.1

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

10 BrImpsiMuTenbHbIC AUOIBL. OIIK-2.3.1

11 OnHOMOTYIEPHOAHBIN BRIIPSIMUTEINb — IPHHILIUI €TI0 OIIK-2.V.2
JIEACTBUS.

12 Brnusinue remmneparypbl Ha BOJIbTaMIIEPHBIE XapaKTEPUCTUKU OIIK-2.B.1
MIOJTYITPOBOTHUKOBBIX JINOJIOB.

13 I'padudaeckuii MeTo 1 oNpeieIeHHsI TapaMeTPOB paboyero OIIK-1.3.1
pEeKUMa MOTYTPOBOTHHUKOBBIX JIUOJIOB.

14 [TonynpoBOTHUKOBBIE CTAOMIUTPOHBI, CIIELIUATbHBIE OIIK-1.V.1
napamMeTpbl OTYNPOBOJHUKOBBIX CTAOUIMTPOHOB.

15 Amnanu3 paboThI TOJTYTIPOBOTHUKOBOTO CTAOUIIM3aTOpa OIIK-1.B.1
HATMPSHKCHUS ¢ TOMOIIBIO JIMHUK HATrPY3KH.

16 Bapwukaribl, cXeMbl BKIIOYCHHS B SJICKTPUICCKYIO I1CTIb, OIlK-2.3.1
HKBUBAJICHTHAs CXE€Ma BapHKara M €ro OCHOBHBIE TAPAMETPBI.

17 TyHHEnbHBIE U0/, OCHOBHBIE ITAPAMETPbI TYHHEIbHBIX OIIK-2.Y¥.2
JIMO/IOB, aHAIIU3 BOJIBT-aMIIEPHON XapaKTEPUCTHKH
TYHHEJIBHOTO JMO/a C TOMOIIBIO YHEPTETHYECKUX THATPAMM.

18 CTpyKTypa moJIEeBOTO TPAH3UCTOPA C YIPABIISIONIAM P-N OIIK-2.B.1
NIEPEX0I0M U MPUHIIUII €T0 PAOOTHI.

19 DNEKTPUYECKUE CXEMBI BKITIOUCHHSI MTOJIEBBIX TpaH3ucTopoB ¢ | OIIK-1.3.1
YHIPaBISIONMM P-N IEPEXOA0M U UX 0COOCHHOCTH.

20 CeMelCTBO CTOKOBO-3aTBOPHBIX XaPaKTEPUCTUK MOJIEBBIX OIIK-1.V¥.1
TPAH3UCTOPOB C YHPABJISIIOIIUM P-N IEPEXO0JIOM U UX
0COOEHHOCTH.




21

CeMelCTBO BBIXOAHBIX XapaKTEPUCTUK MOJIEBBIX TPAH3UCTOPOB
C YIIPABIIAIONMIUM P-N MEPEXOIOM U UX OCOOCHHOCTH.

OIIK-1.B.1

22

3aBUCHUMOCTh KOH(UTYPAIMH «KaHaja» MOJIEBBIX
TPaH3UCTOPOB C YIIPABJIAIONIUM P- N IEPEXOIOM OT U3MEHEHHUS
HAIIPSDKEHUSA «CTOK-UCTOK» IIPH ITOCTOSIHHOM HAIIPSKEHUU
«3aTBOP-UCTOK.

OIIK-2.3.1

23

I'paduueckuii cnocod MOCTPOESHUSI CTOKOBO-3aTBOPHBIX
XapaKTEPUCTHUK IO BHIXOAHBIM XapaKTEPUCTHKAM IOJIEBBIX
TPAH3UCTOPOB C YIPABJISIONNM P-N MIEPEXOJIOM.

OIIK-2.Y.2

24

Crpykrypa MII noneBoro TpaHucropa ¢
CMHAYLIUPOBAHHBIM» KaHAJIOM U NPUHIUII €TO pa6OTBI.

OIIK-2.B.1

25

OnexTpudeckue cxembl BKiroueHus MJII1 monessix
TPAH3UCTOPOB C «MHAYLUPOBAHHBIMY» KaHAJIOM U UX
O0COOCHHOCTH.

OIIK-1.3.1

26

CeMeicTBO CTOKOBO-3aTBOPHBIX Xapaktepuctuk M/IIT
MIOJIEBBIX TPAH3UCTOPOB C «MHAYLIMPOBAHHBIM» KaHAJIOM U UX
0COOEHHOCTH.

OIIK-1.V.1

27

CewmeiicTBO BbIXOJIHBIX XapakTepucTuk M/III monessix
TPAH3UCTOPOB C «UHAYLIMPOBAHHBIMY KaHAJIOM U UX
0COOEHHOCTH.

OIIK-1.B.1

28

Crpykrypa M/III noneBoro TpaH3ucTopa co «BCTPOSHHBIM)
KaHAJIOM U MPUHLUT €r0 paboTHI.

OIIK-2.3.1

29

DnekTpudeckue cxembl BriItoueHuss MJII1 moneBbrx
TPAH3UCTOPOB CO «BCTPOSHHBIM)» KAHAJIOM U UX OCOOCHHOCTH.

OIIK-2.Y.2

30

CemeiicTBO CTOKOBO-3aTBOPHBIX Xapakrepuctuk M/II1
IMOJICBBIX TPAH3HUCTOPOB CO «BCTPOCHHBIM) KaHAJIOM U UX
0COOCHHOCTH.

OIIK-2.B.1

31

CewmeiicTBo BbIX0HBIX XapakTepuctuk MJIII nonespix
TPAH3UCTOPOB CO «BCTPOECHHBIM) KaHAJIOM U MX OCOOCHHOCTH.

OIIK-1.3.1

32

Juddepenumanbabie UM MaIOCUTHATBHBIE TAPaMETPBI
OJIEBBIX TPAH3UCTOPOB.

OIIK-1.V.1

33

Pa6oTa nosneBbIx TPaH3UCTOPOB B AMHAMUYECKOM PEKUME.

OIIK-1.B.1

34

Otnnune onpenenenus: AudQepeHuaibHbIX TapaMeTpoB B
JTMHAMHYECKOM PEXKHUME OT UX OTPEACTCHHS B CTATHYECKOM
pexuMe.

OIIK-2.3.1

35

VY CTpoiCcTBO M KOHCTPYKTUBHBIE OCOOEHHOCTH OUTIONSPHBIX
TPaH3UCTOPOB.

OIIK-2.Y.2

36

DNEeKTPUYECKUE CXEMbI BKIFOUCHUS OUTIONSPHBIX
TPAH3UCTOPOB U MX OCOOCHHOCTH.

OIIK-2.B.1

37

PaboTa OUIONIAPHOTO TPAH3UCTOPA, BKIFOUECHHOT'O 110 CXEME C
o0mieit 0a30i, B pexKUMax «OTCEUKH» U «HACBIIICHUS.

OIIK-1.3.1

38

PaboTa GUMoNApHOTO TPAH3UCTOPA, BKIFOUEHHOTO 110 CXEME C
o0riei 6a30ii, B «<aKTHBHOMY PEKHUME.

OIIK-1.V.1

39

CeMelCTBO CTaTHUECKUX BXOJIHBIX XapaKTEPUCTUK
OMITOJIIPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO 110 CXeMe C 00IIei
0a30ii, 1 X OCOOEHHOCTH.

OIIK-1.B.1

40

CeMelCTBO CTaTHUSCKUX BBIXOIHBIX XapaKTePUCTHK
OMITOJISIPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO IO CXEMe ¢ OOIIeH
0a30ii, 1 UX 0COOECHHOCTH.

OIIK-2.3.1

41

Pa6ora 6I/IHOJ'IHpHOFO TPaH3UCTOpPA, BKIIFOYCHHOI'O 110 CXCMC C
06H_II/IM OMUTTEPOM, B PEIKUMAX «OTCCUKN» U KHACBIIICHUS.

OIIK-2.Y.2

42

Pa6ota GumnonspHOro TpaH3UCTOPA, BKIOYECHHOTO 10 CXEME C
O0IIMM 3MHUTTEPOM, B «AaKTUBHOM» PEKUME.

OIIK-2.B.1




43 CeMelCTBO CTaTUUECKUX BXOJHBIX XapaKTEPUCTUK OIIK-1.3.1
OUMOJIIPHOTO TPAH3HUCTOPA, BKIFOUEHHOTO TI0 CXEME C OOIIIM
SMHUTTEPOM, U UX OCOOCHHOCTH.
44 CeMeNCTBO CTaTHUECKUX BBIXOAHBIX XapaKTEPUCTUK OIIK-1.V¥.1
OWITOJISIPHOTO TPAH3UCTOPA, BKIIFOUEHHOTO TI0 CXeMe ¢ OOIIIM
SMUTTEPOM, U X OCOOCHHOCTH.

45 Cxema BKJIIOUEHHsI OUITOJIIPHOTO TPAH3UCTOPA C OOLINM OIIK-1.B.1
KOJUUIEKTOPOM B «aKTHBHOM) PEXHUME U €€ 0COOEHHOCTH.

46 Cucrema H mapameTpoB OHUITOJISIPHBIX TPAH3UCTOPOB. OIIK-2.3.1

47 DOTOTPaH3UCTOP, YCTPOMCTBO U MPUHIIMIT JEHCTBHSL. OIIK-2.¥.2

Bomnpocsr (3amaun) nis 3avera / aud@. 3adera nmpeacTaBieHsl B Taoimie 16.
Tabnuna 16 — Borpocs! (3agaun) muist 3adera / nmudd. 3auera

Kon

Ne n/nt [lepeuens Bonpocos (3anau) uid 3a4era / Judd. 3auera
p P (sana) 1 dd MHJMKATOpa

Y4eOHbIM MJIaHOM HE NMPEAYCMOTPEHO

[lepeyenp Tem I KypCOBOTO HPOECKTHPOBAHUS/BBINOIHEHHS KYpCOBOW PabOTHI
MpeACTaBICHBI B Tabmwuie 17.

Tabnuua 17 — [lepeyeHp TeM Ui KypCOBOTO MPOESKTUPOBAHUS/BBIIOJHEHHS KYPCOBOH pabOTHI
No 11/ ITpuMepHBIii IepeyeHb TeM Ui KypCOBOI'O IIPOEKTUPOBAHUS/BBIIIOIHEHHS
KypCOBOH pabOThI

VY4eOHbIM IIJIAHOM HE NPEeyCMOTPEHO

Bompockl  [uIsi  MpOBeNEHUS TMPOMEXKYTOYHOH aTTecTallid B BHUJAEC TECTUPOBAHUS
npeJcTaBieHbl B Tadnuie 18.

Tabnuua 18 — [IpumMepHsbIil nepedeHb BOMPOCOB JUIsl TECTOB

Kon

Ne n/nn [IpuMepHBIii TepedeHs BOIPOCOB AJIsI TECTOB
MHJIUKATOpa

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO AUCHUIUIMHE OOy4YaroIMXCs 3a0YHOU (hOPMBI
00yueHwus1, mpeacTaBieHbl B Tadmie 19.

Tabnuna 19 — I[lepeyeHb KOHTPOIBHBIX paOOT
Ne /it [lepeyeHb KOHTPOJIBHBIX PAOOT
He npenycmotpeno

10.4. Meroauueckue  MarepHaibl,  ONPENCNSAIONINE  MPOLEAYPbl  OLEHHBAHUS
MH/IMKAaTOPOB, XapaKTepU3YIOUIMX ATalbl (OPMHUPOBAHUS KOMIIETEHIMH, colepxarci B
JOKAJIBbHBIX HOpPMAaTUBHBIX akTax ['YAII, periaMeHTUpyOUMX TMOPSIOK U MPOLERypy
IPOBE/ICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH M MIPOMEKYTOUHOM aTTecTaluu 00ydaromuxcs
I'VAIL

11. Metoauueckue yKazaHus A O0yUYaroUXcs 0 OCBOCHUIO TUCITUTUIMHBI

11.1. MeTtoauueckne yKazaHus MO OOYYAlONIMXCS 1O OCBOCHHIO JIEKIIMOHHOTO
Marepuasa.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHaia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
TIIyOOKO€ U SICHOE M3JI0’KeHHE yueOHOTro MaTtepurasna. HasHaueHne coBpeMeHHOM JIEKIINK B paMKax
JTUCIUIUIMHBL HE B TOM, YTOOBI MOJYYUTHh BCIO MH(GOPMAIMIO MO TEME, a B OCBOCHUU



GyHIaMEHTANBHBIX TPOOJIEM TUCIUIUIMHBI, METOJOB HAYYHOTO TIO3HAHMS, HOBEHIINX
JIOCTM>KCHUN Hay4dyHOW MbICiH. B yueOHOM mpoliecce JEKIUs BBITIOJHIET METOI0JIOTHUECKYIO,
OpraHU3aIMOHHYI0 U WHGOpMaMOHHYI (PyHKUIUU. JIEKIUS pacKphIBaeT MOHATUHHBINA anmapar
KOHKPETHOM 00JlacTu 3HaHUs, €€ MpoOJEeMBbl, aeT LETbHOE MPEACTABICHUE O TUCIUIUIMHE,
MOKa3bIBAET B3aUMOCBS3b C APYTUMHU AUCIUIUIMHAMMU.

IrapupyeMele pe3yabTaThl IPH OCBOCHUN 00YYAOIIUMHCS JICKIIMOHHOIO MaTepHaJia.

— MOJIyYEHUE COBPEMEHHBIX, LIEIOCTHBIX, B3aUMOCBA3aHHbIX 3HAHUH, YPOBEHb KOTOPBIX
ONpeEeNsAeTCs HEeIEBON YCTAHOBKOM K KaKI0M KOHKPETHOU TEME;

— TIOMy4Y€HUE OMbITAa TBOPUYECKOM PabOTHI COBMECTHO C IIPETOAaBaTEIIEM;

— pa3BuTHE MNpO(EecCHOHANBHO-EIOBBIX  KAauecTB, JIOOBM K  TpeaMeTy U
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIILJICHHUS.

— TOsIBJIEHHE HEOOXOAMMOTro UHTEpeca, HE0OXOIMMOTO VISl CAMOCTOSATEILHON PabOTHI,

— MOJIyYeHHUE 3HAHUN O COBPEMEHHOM YPOBHE Pa3BUTUS HAYKH U TEXHUKHU U O IIPOTHO3€
WX Pa3BUTHUS HA OJFDKAMIIINAE TOJIBI;

—  HAYYUTHCS METOJIUYECKH 00pabaThiBaTh MaTepual (BBLACISATH TJIABHBIE MBICTH U
MOJIOKEHUS, PUXOAUTH K KOHKPETHBIM BBIBOJAM, TOBTOPATH UX B PA3IMYHBIX ()OPMYIIUPOBKAX);

— TOJy4YeHHE TOYHOTO MOHMUMAaHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHITHH.

JIeKuMOHHBIA MaTepual MOXKET COMNPOBOXKIATHCSA JAEMOHCTpPALME  CllaiiioB U
UCIIONIb30BAaHMEM pa3IaTOYHOTO MaTrepualia MpPU TMPOBEACHUU KOPOTKUX ITUCKyccHid 00
O0COOCHHOCTSIX MPUMEHEHHS OTJEIbHBIX TEMATHK I10 JUCIUIUIMHE.

CTpyKTypa OpeA0CTaBICHHS JICKIIMOHHOTO MaTepuyaa:

— Jlexuum;

—  JleMOHCTpamus MPOMBIIIIEHHBIX 00pa3IOB MOJIYTPOBOAHUKOBBIX TPUOOPOB;

—  JleMoHCTpamus 3JIEKTPUUECKUX CXEM BKIIOUEHHS MOJIYITPOBOIHUKOBBIX IPHOOPOB.

11.2. Meroauueckue yka3aHus il OOy4arolIMXCs MO BBIMOJIHEHHIO J1aOOpaTOPHBIX
pabor.

B xonie BbInoHEeHUs 1a00paTOPHBIX pabOT 00yUaIOMIMNACS TOHKEH YIITyOUTh U 3aKpEIHUTh
3HaHUS, PAKTUYECKHE HABBIKH, OBJIAJIETh COBPEMEHHOW METOIUKON M TEXHUKOW SKCIIEPHUMEHTA
B COOTBETCTBMM C KBaIM(PUKALMOHHOM XapaKTepUCTUKON oOyuatomerocs. Beimonnenue
71a00paTOPHBIX pabOT COCTOMUT M3 AKCHEPUMEHTATBHO-TIPAKTHYECKOM, pacueTHO-aHATUTHIECKON
yacTeil U KOHTPOJIBHBIX MEPOTIPUITHH.

Brimonnenue 51abopaTopHbIX paboOT OO0yyaromMMCs SIBISETCS HEOThEMJIEMOW YacThbIO
U3yYeHUs] JUCHMIUIMHBI, OINpeNieIsieMOoil ydeOHbIM IIJIJaHOM, M OTHOCHUTCS K CpE/ICTBaM,
00ecIeunBarOINM PEUICHHE CIEAYIOMNX OCHOBHBIX 331a4 00y4Jaromerocs:

— INpHOOpeTeHHEe HaBBIKOB UCCIIE0BaHMS IPOIIECCOB, IBJIEHUHN U 00BbEKTOB, U3yUaeMbIX
B paMKax JaHHOH TUCIUILIMHEI,

— 3aKpeIuUIeHHe, pa3BUTHE U JCTAIH3AINS TEOPETUICCKUX 3HAHHUM, TIOTYYCHHBIX Ha
JEKIMSIX;

— ToJIyueHHe HOBOH MH(pOpMAIMU 1O U3y4aeMoil JTUCLIUIUINHE;

— INpHOOpEeTeHHEe HaBBIKOB CAMOCTOSTENILHON paboThI ¢ 1a00paTOPHBIM 000pYI0BAaHUEM
U ipubopamu.

3ajianue ¥ TpeOoBaHUS K MPOBEACHUIO Ja00PATOPHBIX paboT

HccnenoBanue XapakTepUCTHUK MOIYIPOBOJHUKOBBIX MpuOopoB. JlabopartopHas paboTta
BBITIOJHSAETCS. OpUrafioN U3 IByX-TPEX CTYACHTOB Ha YHUBEPCAIbHBIX U3MEPUTEIIbHBIX CTEHJIAX.
IIpoBeneHne HcCIENOBaHUN OCYIIECTBISIETCS B COOTBETCTBUM C 33aJaHUEM M B YKa3aHHOU
IIOCJIEI0BATEIBLHOCTH. Pe3ynbTaTel H3MEPEHNH 3aHOCATCS B IIPOTOKOJI UCIBITAHUM, KOTOPBIN 110
OKOHYAHUU MCCIIEIOBAHUI JTOJIKEH ObITh MPECTABIICH Ul IPOBEPKU IPENoJaBaTelIto.

Crpykrypa u dopma oTyeTa 0 J1adbopaTopHOU padbore




OTueT 10JDKEeH Coiep)KaTh: HAMMEHOBAHHE U L1eJIb pabOTHI; CXeMbl H3MEPEHHIA; TaOIUIIbI
HU3MCPCHHBIX OAaHHBIX; Fpa(i)I/IKI/I XapaKTCPUCTHK HCCICAYCMBIX O6”I)€KTOB; PaCCYUTAaHHBIC
3HAYCHUS MTAPAMETPOB MCCIICTyEMbIX 00BEKTOB; KPATKUE BHIBOIBI. OTUYET BBIMOHACTCS Ha OO
oymare popmara 297 x 210 kB. MM.

TpebGoBanus Kk 0hopMICHUIO OTYETA O JIAOOPATOPHOU paboTe

Oo0pa3ser; opopmiieHHS] TUTYJIBHOTO JIUCTAa NPUBEACH Ha caiTe: https://gquap.ru/standart/
['paduiku cTpOsITCS HA OTHENBHBIX JIMCTax ¢opmara ordera. MInmrocTpanuyu Mayblx pa3MepoB
pa3MenaroTcs Ha OJHOM JHUCTe. Bce Trpaduku M PUCYHKH JOJDKHBI MMETh HyMEpaIuio U
MOSICHSIFOIIME TOJITUCH C YKa3aHHEM THIIa UCCIEAyeMOro o0beKTa. [IpuHIMITHAIBHBIE CXEMBI
BBIUEPUYHMBAIOTCA B COOTBETCTBHUH ¢ TpeboBanmsimu ECK/I.

1. AGpamoB, A. II. DnekrpoHuka. Meroauyeckue yKa3zaHUs K BBIIOJHEHHUIO
71abopaTOPHBIX PadOT [0 MCCIIEIOBAHHMIO MOJIEBBIX Tpan3uctopos / A. I1. AGpamos, B.
B. Onapun. CII6: I'VAIL 2009. — 42 c.: un.

2. AopamoB, A. II. DnektpoHuka. MeroaudecKue YKa3aHUs K BBITOJTHEHHUIO
1ab0opaTOpHBIX PabOT MO MCCIEJOBAHHUIO MOJYIPOBOJHUKOBEIX auonos/ A. IL
AoGpamosg, B. B. Onapun. CII16: I'VAII, 2008. — 41 c.: w.

3. AopamoB, A. II. OcHOBBI MOJYNPOBOAHUKOBOW 3JIEKTPOHUKH. MeToanmdecKue
yKa3aHUs K BBIIOJIHEHUIO JabopaTopHbIX paboT./ A. I1. A6pamos. CI16: 'Y AII, 2020.
—54 c.:un.

4.  Abpamos, A. I1. bunossipHbie U 1MoyieBble TPAaH3UCTOPbL. MeToIMYeCKHUe YKa3aHus K
BBINOJIHEHHIO J1abopaTopHbIXx pabotr./ A. II. Abpamos, B. I'. Hedenos, A. C.
[Tapackyn. CII6: I'YAII, 2020. — 30 c.: n.

11.3. Metoauveckue yka3aHusl JIsl 0OYYarOMIMXCs MO MPOXOKICHUIO CAMOCTOSITETLHOM
paboThI

B Xxoze BBIIOMTHEHUS CaMOCTOSATENbHON pabOThI, OOYUYAIONIUIICS BBIMOIHSAET paboOTy MO
3aJJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPETOaBaTeisi, HO 0e3 ero HemoCpeICTBEHHOTO
y4acTHsl.

st oOygaroruxcst 1Mo 3a04HOM ¢GopMe OOydeHHs, CaMOCTOSITeNbHAs paboTa MOXKET
BKIIIOUYATh B ce0s KOHTPOJIBbHYIO paboTy.

B mporiecce BBIMOTHEHUS CaMOCTOATENBLHON paboThl, Yy oOydaromierocs (hopMupyercs
1enecoo0pa3Hoe MIaHUPOBaHKUE Pabovero BpeMeHHU, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS U
HaBbIKM B YCBOEGHHMM M CHUCTEMaTH3allMU NpUOOpeTaeMblX 3HaHHM, 00ecredyrBaeT BBICOKHI
YPOBEHb YCIEBAGMOCTH B TMEPUOJ] OOYYCHHUsS, IMOMOTAET TMOJYYHTh HABBIKM IOBBIIICHUS
po¢eCCHOHATIBLHOTO YPOBHSI.

MeToauyeckuMl ~ MaTepuajamMH,  HaNpaBISIONIUMH  CAMOCTOSITENIBHYIO  paboTy
00yJaIOMUXCSASBIISIOTCS:

—  yueOHO-METOJMYECKH MaTepHa 1Mo AUCHUTUTHHE;

— METOJIMYECKHE YKa3aHHs MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (s 00y4YaronIuxcst
0 3209HOU (hopMe 00ydeHHs).

11.4. MeToauveckue yKkasaHus I 00yYarOIIUXCS MO MPOXOXKICHUIO MPOMEKYTOUHOM
aTTECTALINH.

[IpomexxyTouHass  arrectanusi  OOYyYAIONIMXCS  MPEAyCMAaTPHBAET  OICHUBAHUE
MIPOMEKYTOYHBIX U OKOHYATEIBHBIX PE3yJbTAaTOB 00ydYeHHUs 1o aucuuiuimae. OHa BKIIIOYACT B
ceos:

— JK3aMeH — (hopMa OLIEHKH 3HAHUU, TIOTYYCHHBIX 00YJArOIIMMCS B TIPOIIECCE U3YUCHHUS
BCEH TUCITUIUIMHBI WIIA €€ YaCTH, HAaBBIKOB CAMOCTOSITEIIbHOW pabOThI, CIOCOOHOCTH PUMEHSTh
UX JUIS peUIeHHs MPAaKTUYECKUX 3a7ad. JK3aMeH, KaK MPaBHIIO, MPOBOIUTCS B TEPUOJ


https://guap.ru/standart/

HK3aMEHALlMOHHOM CECCUU U 3aBEpLIACTCS aTTECTALMOHHOM OLICHKOM «OTIHUYHO», «XOPOLIO»,
«YZOBJIETBOPUTEILHOY, «HEYIOBIETBOPUTEILHOM.

CucremMa OLIEHOK IpH INPOBEICHUU IPOMEXKYTOYHOH aTTecTallud OCYIIECTBISIETCS B
coorBeTcTBUM ¢ TpeboBanusMu Ilonoxenuit «O TekylleM KOHTpPOJIE YCIIEBa€MOCTH U
IPOMEXYTOUHON arrectanuu cryaeHToB ['YAII, oOyuaromuxcs 1O MporpaMmaM BBICIIErO
o0pazoBanus» U «O MOLYJIbHO-PEUTHHIOBOM CUCTEME OLIEHKH KadecTBa yueOHOI paboThl CTyICHTOB
B I'VAID».



JIuct BHECEHUS U3MEHEHHH B pabouyIo MPOrpamMMy JUCIUILTHHBI
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