MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
TBepaoTe/IbHBIE MPUOOPHI U YCTPOMCTBA

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpagnenue noarotoBku (crieruanbHOCTh): 12.03.03 doToHuka u onTonHgopMaTuKa
HanpasneHHocTs (11po¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJHBIX U NEPUOJUYECKHX CTPYKTYP
dopma oOyueHus: OUHas

dakysnbreT: @IT, PaKy/IbTeT 3/IEKTPOHHON TeXHUKHU

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 3

Cemectp: 6

YuebOHbI 11aH Habopa 2014 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bubl yueOHOM JesiTeTbHOCTH 6 cemecTp Bcero EayHuiib
1 Jlekumu 12 12 yacos
2 [IpakTryeckue 3aHATHA 10 10 4acoB
3 JlabopaTtopHbIe 3aHATHS 12 12 YyacoB
4 Bcero ayquTOpHBIX 3aHATUN 34 34 4yacoB
5 W3 HUX B UHTepaKTUBHOU (hopme 28 28 4acoB
6 CamocTosiTesibHas paboTa 38 38 yacoB
7 Bcero (6e3 5k3ameHa) 72 72 4yacoB
8 OO011jast TPYZ0EMKOCTh 72 72 YyacoB
2.0 2.0 3.E

3aueTt: 6 cemecCTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
nporokot Ne 51 or« 1 » 7 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 12.03.03 ®oToHMKa u onTouH(dOpMatuKa, yTBep)KAaeHHoro 2015-09-03 roga,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
Ne

Pa3paboTumku:

nipodeccop kad. 1 Opnukos JI. H.

3aBeayromumii obecreunBarolei Kad.
OI1 [MManpapos C. M.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan ®OT BoponuH A. .
3aBenyroluii BeIMycKaroiieit kag.

oIl [langapos C. M.
OKCIePThI:

rpezicefiaTeslb METOAUUECKOU
komuccum Kadepsl I11, mpodeccop
kag. OI1 Opsukos JI. H.

noueHT Kad. OI1 AxceHos A. .
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Llenbl0  M3yuyeHUs [JUCLIMIUIMHBI  «TBepioTe/bHbIE TPUOOPEl M YCTPOMCTBa»  SIBMSIETCS
HEOOXOJUMOCTb ~ OBJIaJleHWss OCHOBAMU TIPOEKTUPOBAaHWS W WCCIAeJOBaHWM W  JKCIUTyaTaljuu
TBePO0Te/IbHBIX IPUOOPOB

1.2. 3agauy JUCIMIIIAHBI
— 3ajaud JAUCLMIUVIMHBI COCTOSIT B HW3y4YeHWU TPAJULMOHHBIX METOJO0B TPOEKTUPOBAHUS
TBEP/OTE/IbHBIX MPUOOPOB, OCHOB TMPOEKTUPOBAHUS TBEPAOTEIBHBIX MPUOOPOB C TpuMeHeHHeM OBM,
TIOCTPOEeHHEe aJTOPUTMOB, (hOPMa/IM30BaHHBIX U MaTeMaTUueCKHUX Mojiesiel Mpol1[eCCOB B TBeP/OTe/IbHbBIX
npubopax.

2. MecTo puciMiuinHel B cTpyKrype OITOII

HOucuuruiiHa «TBepgoTenbHble npubopel U yctpoiictBa» (B1.B.O.20) otHocutcs K 6moky 1
(BapuaTvBHas 4acTh).

[TpepiiecTByrOIMMY  AUCLMIVIMHAMY,  (DOPMUPYIOLMMHM  HadajbHble 3HaHUS, SIBISIOTCA
criefyromye gucturiMHbl: KBaHToBasi MexaHuka, OcHoOBbI ontouH(popmatuKy, CrieljuasibHble pasfiesibl
¢u3nky, Pr3MKa KOHZEHCUPOBAHOTO COCTOSIHUSI.

[Tocneayromwymy AUCLHUIIIMHAMU SBJISIOTCS: CXeMOTeXHHUKa.

3. TpeboBaHusA K pe3y/jbTaramM 0CBOEHHs JUCIUII/THHBI

[Tporjecc u3yueHus: AUCLIMIITMHBI HarpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLUX KOMIIeTeHI[UH:

— OIIK-3 criocoOHOCTBIO BBISIB/ISITH €CTECTBEHHOHAYUHYIO CYIIJHOCTh Mp00/ieM, BO3HUKAIOIIUX
B XoJle MpodeCcCHOHATbHOU [esiTe/IbHOCTH, TIpUB/IEKaTh [/s1 UX pelleHus (PU3MKO-MaTeMaThueCKUil
aririapar;

— TIK-6 criocoGHOCTBIO K OIleHKe TeXHOJTOTUYHOCTH U TEXHOJIOTHYeCKOMY KOHTDPOJIIO TIPOCTBIX
U CpefHeld CIOKHOCTH KOHCTPYKTOPCKHX pellleHHi, pa3paboTKe THUIIOBBIX TIPOLIECCOB KOHTPOJIS
rapaMeTpoOB MeXaHWYeCKUX, ONTUYeCKUX U ONTUKO-3/IEKTPOHHBIX JieTaiel U y3/10B;

B pe3synbraTte usyuyeHus JUCLUIUIMHBI CTYAEHT JOJDKEH:

— 3Harh (U3UUeCKUe TIPUHLIMITBEI PAabOThI TBEP/OTE/NbLHBIX MPHUOOPOB U YCTPONCTB; OCHOBHbBIE
TIpHYEeMbI TIOCTPOEHUS YCTPOUCTB Ha OCHOBE TBeP/OTeTbHBIX TTPUOOPOB

— yMeTb OpHEHTHpPOBAaTbCI B MHOroobpasuWy COBpeMEeHHBIX TBEp/AOTe/NbHBIX TMPHOOpPOB;
pa3pabarkiBaTh MPUHIIMITHA/ILHBIE CXeMbI B3aUMOZIEUCTBUS TBEP/IOTeTbHBIX TPUOOPOB pa3/IMUHbBIX THUTIOB;
orpefieNIiTh  JKCTIepUMEHTallbHBIM ~ WJIM ~ pPacueTHbIM TyTeM ONTHUMaJ/ibHble peXUMbl  PabOThI
TBEP/JOTE/ILHBIX TPUOOPOB; WCIIONB30BaTh [ijisi BBIIOJHEHWs OTAEIbHBIX OMepalyid CTaHJapTHbIE
TIPOrpaMMHbIe TIPOAYKTHI; B/IaJieTh OCHOBHBIMU HaBbIKaMH aHa/THM3a TBEP/0TeTbHBIX MPHUOOPOB

— BJafeTb TepPMHUHOJIOTHeN, MeTOAWKAMU WCC/IeIOBaHUsI  TBEpPZOTe/NbHBIX IMPUOOPOB;
COBpPEMEHHBIMU METO/IJaMH U TIO/IX0/JaMH TIPU Pa3paboTKe U SKCITTyaTal[il TBEP/[OTebHBIX PHOOPOB

4. O0beM ANCHMILIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYAOEMKOCTh JUCLIMIUIMHBI cocTaByseT 2.0 3aueTHbIX €JWHMIILI U TIpe[CTaB/ieHa B
Tabmumne 4.1.
Tabsmuria 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Bujibl yueOHOM /1esITe/TbHOCTH Bcero uacos CemecTpsl

6 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 34 34
Jlekuym 12 12
[TpakTryeckue 3aHATHS 10 10
JlabopaTopHble 3aHSTHS 12 12
W3 HUX B UHTepaKTUBHOU hopme 28 28
CamocTositenibHast paboTta (Bcero) 38 38
[ToaroToBKa K KOHTPOJILHBIM paboTam 6 6
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OdopmeHre 0TUETOB T10 JTaOOPaTOPHLIM paboTam 12 12
[TpopaboTKa eKLIMOHHOTO MaTepuasa

CamocTosiTenlbHOE U3yueHre TeM (BOMPOCOB)

TeopeTHYeCcKoM YacTu Kypca

[ToaroToBka K mpakTUueCKUM 3aHATUSAM, CeMHUHapam 10 10
Bcero (6e3 3k3ameHa) 72 72
OO0111ast TPYJ0EMKOCTD Yac 72 72
3aueTtHble Eavnnnbl TpygoeMkocTH 2.0 2.0

5. CopepxaHue AUCHMII/IMHBI

5.1. Pa3genbl JUCIUIIMHBI U BHABI 3aHATHH
Pazfenbl AUCLUTIIMHBI M BU/IBI 3aHATUM TTPUBe/IeHbI B Tabuiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI M BU/BI 3aHITUN

- R -
E 8 8 )
T . = v
g 8. 5 | EE =
< o Y s o g =
= S z 5 S 2 > 5
Ne Ha3BaHus pa3zesnoB AUCLUIUIMHBI & 5 = 5 o @ =
S| £ | 8| 5|8z &%
2 = § | R8| §¢
e, \=} =
£ 8
O
1 |BBegenue. Knaccudukaiiys 1 0 0 3 4 OIIK-3, TIK-6
TBep/IOTe/IbHBIX TTPUOOPOB
2 | OcHOBBI (M3MKY MOTYTIPOBOHUKOB 2 0 0 3 5 OIIK-3, IIK-6
3 |ITonyripOBOAHUKOBBIE AUO/bI, 3 12 22 45 | OIIK-3, IIK-6
OUTIO/ISIPHBIE TPAH3UCTOPBI, ITOJIEBBIE
TPaH3UCTOPbI
4 | AHasoroBble HTerpajbHble 2 0 0 3 5 OIIK-3, IIK-6
MHUKDPOCXEMBI
5 |LudpoBbie UHTerpasbLHbIE 2 0 0 3 5 OIIK-3, IIK-6
MHUKDPOCXEMBI
6 |IIpuMeHeHUe TBepAOTEIbHBIX 2 2 0 4 8 OIIK-3, TIK-6
NprUOOPOB B YCTPOMCTBAX (POTOHUKH U
OMTOUH(OPMATHKU
Utoro 12 10 12 38 72
5.2. Copep)xaHue pa3/e/ioB JUCLHUILUIMHBI (10 JIEKIUAM)
Copep>kaHuye pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIprBefieHo B Tabnuie 5.2.
Tabsura 5.2 - CogepykaHue pa3/esioB JUCLATIIVH (TI0 JIEKIUSIM)
2l =
g Sz
=
Ha3paHus pasnenos CopepykaHuve paszesioB JUCLUIUIMHBI 10 z x E %
JIEKLIUSIM s g g
S8 g =
=Y o g
= S
6 cemecTp
1 Beepenune. Knaccudukanms WcTopus pa3sBUTHA IO/TYIIPOBOJAHUKOBBIX 1 OIIK-3,
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TBEpPZOTe/IbHBIX PUOOPOB

nipu6opoB. OCHOBHBIE TIOHSTHS
WHTErpajbHONH MUKPO3/IEKTPOHUKH.
Knaccudukaiys v o603HaueHre
TIO/TYTIPOBO/JHUKOBBIX ITPUOOPOB 1
HHTerpasibHbIX MuKpocxeM (MMC).

HToro

[TIK-6

2 OcHOBBI (DU3UKY TIOTYTIPOBOHUKOB

CoO6cTBeHHbIe U TPUMeCHbIe
MO/IyTIPOBOAHUKU. YpoBeHb DepMu.
ONeKTpONpOBOAHOCTD MOJIYyTIPOBOAHUKOB,
TIPOLIeCChl reHepaliuy U peKoMOWHALIUH.
OuddysuonHbIi U gpelidoBbie TOKK B
TM0JTyIPOBOJHUKAX. DJIEKTPOHHO-
JBIDOYHBIY TIepexo/, (p-n nepexon).
PaBHOBecHOe cocTosiHME p-N lepexo/a,
npsiMoe 1 00paTHOe BK/TFOUeHue
nepexo/ia. baprepHasi U Auddy3rnoHHas
eMKOCTH P-Nl lepexoza.

HNToro

OIIK-3,
[TIK-6

3 IlosyripoBOJHUKOBBIE TUO/BI,
OuTIONSIpHBIE TPAH3UCTOPHI, TTOJIEBbIE
TPaH3UCTOPbI

1. BonbramnepHasi XapakKTepUCTUKa
peasibHOTrO Aroja. Knaccudukauys
TOJTyTIPOBOJHUKOBBIX JUO/0B MO
(GyYHKLMOHaTbHOMY Ha3HAYeHHH0.
BeinpsiMurtesibHbIe U0/,
crabumutponsl, CBY auoppl, AMOLI C
WCT0/Ib30BaHUEeM 00beMHOM
HeycToiunBoCTH [lepexoHbie TPOLeCChI
B MMO/TYTIPOBOJHUKOBBIX U0/ aX,
rapamMeTpbl MepeKIF0UeHUs 2.
dusnuecKre siBlIeHUs B OUTOISPHOM
TpaH3UCTOpe. XapaKTeprUCTUKU U
rapamMeTpbl OUMOJISIPHOTO TPAH3KMCTOPa.
[vHamuueCcKuil peXkum TpaH3uCTopa,
JIMHaMUueCK1e XapaKTepUCTUKU U
rnapameTphbl. TpaH3KUCTOP B UMITY/IbCHOM
pexxume. PaboTa TpaH3ucTOpa Ha
BBICOKMX YacTOTax. Pe;xuMel u
rapaMmeTphl TPaH3UCTOPOB. [IpetidoBbie
Tpan3ucTopsl3. [TosneBkie

MOy TIPOBOJJHUKOBBIE MPUOOpHI. [ToneBoi
TPaH3UCTOP C yMpaB/sieMbIM P-N
nepexoiom. [Iporjeccel B CTPyKType
MeTasl — JU3/1eKTPUK-TIOMYTIPOBOAHKK
(MAIT). MATIT tpan3uctopsl. [Tpubopsr ¢
3apsi/IoBOM CBsi3bI0. [TosieBbIe
TPaH3UCTOPbI C UHAYLIMPOBaHHBIM
KaHa/ioM. XapaKTePUCTUKU U PEKUMBbI
WCII0/Ib30BaHUsI MOIIHBIX TOJIEBBIX
TPaH3UCTOPOB.

HToro

OIIK-3,
[TIK-6

4 AHasorosble UHTeTpajbHbIe
MHKDOCXeMbl

O6mwme cBenenus. Kackazpl
dhopMupoBaTesieil TOKa.
OuddepeniinanbHble Kacka/ibl Ha

OIIK-3,
[TIK-6
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OWMONSAPHBIX TPAH3UCTOPAX.
IuddepentianbHble KacKazibl Ha
TI0/IeBBIX TPAH3WCTOpax. BuixozHbIe
Kackazibl. CXeMOTexXHHKa OrepaLiOHHbIX
ycunureneu

HToro

5 LudpoBbie UHTerpaibHbIe
MHKDOCXeMbl

Jlornyeckuie 371eMeHThI Ha OUTIONSIPHBIX
TpaH3uctopax. Knaccudukaiys
JIOTHUYeCKHMX 3/1eMeHTOB. OCHOBHBIE
XapaKTePUCTUKHU JIOTUYECKUX /IeMEHTOB.
OneMeHTbl TPaH3UCTOPHO-
TPaH3UCTOPHOM JIOTUKU. Jlorhueckue
3JIEeMEHTHI Ha MOJIeBbIX TPAH3UCTOPaX.
Jlornueckue snemenTsl M-HE u UJIN-
HE. Jlornueckue 371eMeHThI
JUHaMHUeCKOro Tvria

Htoro

OIIK-3,
[TIK-6

6 [IprimeHeHVe TBepAOTEeTbHBIX
puOOPOB B YCTPONCTBAX (POTOHUKU U
onTOMH(OPMaTUKH

XapakTepruCTUKU U PeXXUMBbI
VICITI0/Tb30BaHMS MOLHBIX [10JIEBBIX
TPaH3UCTOPOB. POTONPUEMHUKH.
dororpaH3ucTopbl. PoTONIpUEMHbIe
yCTpoiicTBa. YeTblpexcoliHasi p-n-p-n —
cTpyKTypa. ®Pr3nueckre NpoLecchl,
TIPUBOJSIILIYE K MePEeKTIOUeHUIO.
[dunuctop. TpruogHbINA TUPHUCTOP.
Cumucrop. ITapameTpsl U
xapakreprucTuku. OcobeHHOCTH
nipuMeHeHust. OfHOTIepeXOAHbIN
TpaH3ucTop. CTPyKTypa, IPUHLIMII
JericTBusi, mapameTpsl. [IpumMeHeHue
OJJHOTIepeXOIHbIX TPAaH3UCTOPOB U
JTUOJIOB C S - 00pa3Holi XapaKTepHUCTHKOM

HToro

2

OIIK-3,
ITIK-6

Wtoro 3a cemecTp

12

5.3. Pa3pgensl AMCHMILVIMHBI ¥ MeXX/JUCHUIUIMHAPHBIE CBSA3H C 00eCeurBaIUMH (Mpe/bIyLMH)
U o0ecreurBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA
Pazgenbl AUCHMIUIMHBI U MEXIUCIUTUIMHAPHBIE CBSA3U C 0becrieunBarOmyUMy (TIpebIAyIuMU) U
obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLITTMHAMM TIPe/ICTaB-/IeHbl B Tabwviie 5.3.
Tabnuiia 5.3 - Pa3genbl AUCLUTIIMHBI U Me

AUCLHUIT/IMHapHBIE CBA3KU

Ne pa3zenioB AaHHOW JUCLUTIIMHBI, [T KOTOPBIX
HeoOX0IUMOo H3yueHre 00eCTIeurBatoUX U

Ne HaumeroBarme AUCLNIH obecrieuyrBaeMbIX JUCLUTTAH
1 2 3 4 5 6
[IpenecTByrOLIME JUCLUATITUHBI
1 |KBaHTOBas MexaHWKa + + + +
2 | OcHOBbI OITOMH(OPMAaTUKU + + +
3 |CnenuasnbHble paszesibl PU3UKH + + + + + +
4 | ®Dusmuka KOHZeHCUPOBAHOIO + + +
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COCTOSAHUA

[Tocnepyroiye AUCLUITIMHBL

1 |CxemoTexHHKa + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIUH, ()OPMHUPYeMBbIX NPHU U3yYeHUH JUCHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLMH, (OpPMUpPYeMbIX MPU H3yUeHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN
npe/icTaB/eHo B Tabnurle 5.4

Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUZAOB 3aHATHH, (OPMHUPYyeMBIX TP W3yUeHWH
VCLIUTUTUHBI
Bunpl 3aHATHI
3]
xR
2 < 8
~ | = (e}
& & @
S = T a,
= = ©
il = o o g
5 S g % T ®dopMbI KOHTPOJIS
= 2 2 = 5
= v 7} 8" et
S = 5 e ®
N2 = = o
> a, &=
X o Q
© O o
z = :
= S
OIIK-3 + + + + KoHTposnbHas paboTa,
KoHcriekT caMomnofAroToBKH,
Ortuet 10 y1TabopaToOpHOA
pabote, Oripoc Ha 3aHATUSIX,
Pecdepar
ITK-6 + + + + KonTposbHast pabora,
KoHcIiekT caMoroAroToBKH,
OrTuert 110 1abopaToOpHOM
pabote, Omipoc Ha 3aHSATHUSX,
Pecdepar

6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aIUH 00yUeHHUA
TexHO/IOTUM WHTEPAKTUBHOTO OOyueHWs TpU pa3HbIX (OpMax 3aHATUN B udacaxX IMPHUBeJEHbI B
Tabmmre 6.1
Tabsura 6.1 — TexHOMOTMM UHTEPAKTUBHOTO 00yUYeHUs TIPY Pa3HbIX (hopMax 3aHATHH B yacax

WHTepakT
NHTepakTHUBHLIE WHTepaKkTUBHbIE
MeTtonpbl HWBHbIE Bcero
TIpaKTUYeCKHe 3aHATUsI | JlabopaTOpHbIe 3aHSTHS
JIeKLIUN
6 cemecTp
[IpeseHTarnuu c 10 10
VICII0/Ib30BaHUEM
C/1aiI0B € 00CYyKIeHreM
Perienue cuTyarjiOHHBIX 6 4 10
3aja4
Pabora B KoMaH e 2 6 8
WToro 3a cemecTp: 8 10 10 28
Ntoro 8 10 10 28

7. JTaGopaTopHbIA NMPAKTUKYM
CojiepskaHuie 1abopaTopHbIX paboT rpuBesieHo B Tabmuiie 7.1.
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Tabmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
= z S
3 = =
Z 5
= 2 e
Ha3Banus pa3enoB CopepyxaHue 1abopaTopHbIX paboT 2 2 &
s | &S
2 ' O
= S
6 cemecTp
3 TlosynpOBOJHUKOBBIE AUO/BI, WccnenoBaHue cTaTuueCKUX 4 OIIK-3
OUTIONSIPHBIE TPAH3UCTOPHI, TTOJIEBBIE | XapAaKTEPUCTHK TPAH3UCTOPA
TPaH3UCTOPbI WccnenoBanrie MMITy/IbCHBIX CBOMCTB 4
OUTIOJISIPHOTO TPAH3UCTOPA
WccnenoBaHue cTaTUueCKUX 4
XapaKTepUCTHK T0/IeBOT0 TPAH3UCTOPa
Ntoro 12
Ntoro 3a cemecTp 12
8. IlpakTHueckue 3aHATUA
Copiep>kaHue MpakTUUeCcKUX paboT npuBesieHo B Tabnuie 8.1.
Tabsura 8. 1 — CopeprkaHue MpakKTUUECKUX paboT
3 <]
= Z =
3 = o
Z s 8
Ha3Banusi pa3zenoB CopeprkaHue NpaKTAYeCKUX 3aHSITUN § = = GE
=
S a =
2 o' O
= S
6 cemecTp
3 TlosynipOBOJHUKOBBIE JUO/BI, [TonynpoBoJHHUKOBBIE TUOABI 2 OI1K-3,
OUMOosISpHBIE TPAH3UCTOPBI, TIOJIEBbIE CBePBHICOKOUACTOTHBIE IPUGOPHI 2 [TIK-6
TPaH3UCTOPbI
bunosisspHbie TpaH3UCTOPLI 2
[ToneBbie TpaH3UCTOPBI 2
Nroro 8
6 IIpumMeHeHne TBepA0Te/IbHBIX DOTONPUEMHUKHU 2 OIIK-3,
npuOOpPOB B YCTPOHCTBAX (POTOHUKU U Vtoro 2 [TK-6
ONTOUH(OPMATHKU
Wroro 3a cemecTp 10

9. CamocrosiTesibHast pabora
Buzbl camocTosiTeNTbHOM paboThl, TPYA0EMKOCTh U (hopMUpyeMble KOMITeTEHLIUH TIPe/JiCTaB/IeHbI B
tabmuie 9.1.
Tabnuiia 9.1 - Buabl camocTosiTeIbHOM PabO0ThI, TPYI0EMKOCTb U (hOpMHUPYeMble KOMITETEHITHH

0 [<5)
= =
o
o 2 =
Bu/bl CaMOCTOSITENILHOH | >
Hassanus paszesnos g " = ®OopMbI KOHTPOJIS
paboTel S g g
=S a =
o o 2
= S/
6 cemecTp
1 Beenenue. CamMocTosiTe/IbHOe 1 OIIK-3, |KoHcrekT
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Knaccudukarys
TBEPZOTE/IbHBIX PUOOPOB

r3ydeHue TeM (BOIIPOCOB)
TeopeThueCKOr 4acTu

Kypca

ITpopaboTKa /IeKLIMOHHOTO
marepuasa

IToaroroBka K
KOHTDPOJIbHBIM paboTam

HNroro

[TIK-6

CaMOTIO/[TOTOBKH,
KonTtponbHas pabora,
Pedepar

2 OcHOBBI (pU3UKU
TMIOTyTIPOBOJHUKOB

CamocTosiTennbHOE
r3yuJeHue TeM (BOIIPOCOB)
TeopeThueCKOr 4acTu

Kypca

[TpopaboTKa JIeKLIMOHHOTO
marepuasa

IToaroroBka K
KOHTPOJIbHBIM paboTam

HNroro

OIIK-3,
[TIK-6

Koncriekr
CaMOIIO/ITOTOBKH,
KonTtponbHas pabora,
Pedepar

3 IlosnynpoBOJHUKOBBIE
JTA0/TbI, OUTTO/ISIPHBIE
TPaH3UCTOPbI, TIOJIEBbIE
TPaH3UCTOPbI

ITogrororka K
MpaKTUUYe CKUM 3aHSTUSIM,
CceMUHapam

IToaroroBka K
MPaKTUYe CKUM 3aHATUSM,
CceMUHapam

IToaroroBka K
MpaKTU4Ye CKUM 3aHATUSM,
ceMHHapam

ITogroroBka K
MpaKTUUYe CKUM 3aHATUSIM,
ceMHHapam

ITpopaboTKa JIeKIMOHHOTO
Marepuasna

OdopmiieHre 0TUETOB TI0
nabopaTtopHbIM paboTam

OdopmreHue 0TUETOB T10
nabopaTtopHbIM paboram

OdopmreHrie 0TUETOB 110
nabopaTtopHbIM paboTam

ITogrororka K
KOHTPOJIbHBIM paboTam

Htoro

22

OIIK-3,
[TIK-6

Koncriekr
CaMOIIO/ITOTOBKH,
KonTtponbHas pabora,
Onpoc Ha 3aHATHSIX,
Ortuert 10 y1labopaTopHO
pabore

4 AHanorosnie
WHTerpaJsibHble
MHUKDPOCXEMBI

CamocrosiTesibHOe
r3yuyeHue Tem (BOIPOCOB)
TeopeTUuUeCKOM 4acTH

Kypca

[TpopaboTKa eKIIMOHHOTO
Marepuana

OIIK-3,
[T1K-6

KoHTposnbHas pabota,
Ornpoc Ha 3aHATUSIX,
Pecdepar

CornacoBaHa Ha noprane Ne 4758




IToaroroBka K 1
KOHTDPOJIbHBIM paboTam

Utoro 3
5 Ludposbie CamocrosiTennbHOe 1 | OIIK-3, |KoHTponbHas pabora,
WHTerpaJ/ibHble H3yuyeHue Tem (BOMPOCOB) [1IK-6 Ornpoc Ha 3aHATUSIX,
MUKPOCXEMBI TeopeTH4eCcKOor YacTh Pecdepar

Kypca

ITpopaboTKa JIEKIJMIOHHOTO 1

Marepuasna

IToaroroBka K 1

KOHTPOJIbHBIM paboTam

Utoro 3
6 IlpumeHeHue [Togroroeka K 2 OIIK-3, |KoHcnekr
TBEPZOTE/ILHBIX PUOOPOB | MPAKTHUECKUM 3aHSITHSIM, [1IK-6 CaMOIIOZIrOTOBKY,
B yCTPOMCTBaX (POTOHUKM |CEeMHHapaM KoHTposnbHas pabota,
Y ONTOMH(OPMaTUKU TpopaBoTKa MeKIHOHHOTO 1 Omnpoc Ha 3aHATHAX

Marepuasa

[ToaroroBka K 1

KOHTPOJIbHBIM paboTam

HToro 4
Wtoro 3a cemecTp 38
Ntoro 38

10. KypcoBas pa6ora
He nipenycmotpeno PYII

11. PeliTuHroBas cucremMa jjisi OIfeHKH YCIIeBaeMOCTH CTY/AeHTOB

11.1. Ban/bHbIe OLeHKH /I 3/IeMEeHTOB KOHTPOJIsl
Tabsuiia 11.1 — BanbHbIe OLIEHKH /1151 37IeMEHTOB KOHTPOJISI

o . MakcrmanbHbIN
. MakcyManbHbIN MaxkcuManbHbIN
OneMeHThI yueOHOM 6asu1 3a epuog Bcero 3a
6am1 Ha 1-yro KT c| 6ans 3a mepuof,
JleTeIbHOCTH Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
6 cemecTp
KoncriekT 3 3 3 9
CaMOIIO/IrOTOBKH!
KoHTposbHasi pabora 8 8 8 24
Onpoc Ha 3aHATUSIX 6 6 6 18
OTueT 1o y1labopaTopHOM 10 10 10 30
pabote
Pedepar 19 19
Wtoro Makcumym 3a 27 27 46 100
Tepuoz,
Hapacraroym utorom 27 54 100 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
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Tabsura 11. 2 — ITepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH
Banbl Ha 1aTy KOHTPOJIbHOM TOUKH OtieHka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% oT MakcumasbHON cymMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecyeT cymMbl 0a/ijioB B TPAZAMLIMOHHYIO U MEXKIYHAaPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabmuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)

3 (yA0oB/1eTBOPUTEIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyznoBneTBOpUTEIIEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOoAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa

1. TeeppoTenbHasi 3/IeKTPOHUKA: YueOHOoe Tocobuwe [si CTygeHTOB HampasieHuss 2100100
«DNeKTPOHUKA Y HAaHO3JIEKTPOHHKA», MPOdUIb «DIeKTPOHHBIe TIPUOOPHI U yCTpoiicTBa» / [aBwioB B.
H. - 2013. 175 c. [3nektpoHHbli pecypc] - Pexxum pocrtyna: http://edu.tusur.ru/publications/3715,
CBOOOIHBIM.

2. TeepporesibHbIe TIPUOOPHI U yCcTpolicTBa: YueOHoe miocobue / Ilanrun A. C. - 2012. 156 c.
[SnekTponHsIii pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/2438, cBobogHbII.

3. TMonymnpoBoaHUKOBBIe MPUOOPE : yuebHOoe rocobue / B. B. TlackiHkoB, JI. K. UnpkuH. - 8-e
usz., ucnp. - CII6. : Jlanb, 2006. - 478[2] c. : un. - (YueOHuKM A5 By30B. CrieljuaibHasi TMTEPATypa). -
[Tpeam. yka3.: c. 468-474. - ISBN 5-8114-0368-2 (Hanuuue B 6ubmmoreke TYCYP - 98 3k3.)

12.2. lono/siHMTE/ILHAA JIMTepaTypa

1.  OcHOBBI MUKDO3JIEKTPOHUKH : yuebHOe mocobue st By3oB / U. T1. CtemaHeHKo. - 2-e U3[,.,
niepepab. u Jo1. - M. : Jlabopatopust ba3oBbix 3Hanui, 2004. - 488 c. : u. - (TeXHUUeCKUI YHUBEPCUTET
). - bubnmorp.: c. 419. -TIpeam. yka3.: c. 488. - ISBN 5-93208-045-0 (Hamuuue B 6ubmioreke TYCYP -
224 5K3.)

2. TeepporenbHasi aneKTpoHUKa [Tekcr] : yuebHoe mocobue / H. C. Jleroctaes, I1. E. TposiH, K.
B. YetBeproB ; demepasbHOe areHTCTBO MO 0Opa3oBaHMIO, TOMCKHI TOCYJApCTBEHHBIM YHUBEPCHUTET
CHCTeM YTIpaBleHuss W PpafurodieKTpoHuku. - Tomck : TYCYP, 2007. - 476 c. : rpad., Tabm. -
(TTpuopuTeTHble HarMOHanbHbIe TIpoeKThl. OOpa3zoBanue). - ISBN 978-5-86889-422-0 (Hamuuue B
oubmioreke TYCYP - 90 3k3.)

3. AmnasnoroBble U LM(pPOBble HMHTerpajsbHble MUKpocxembl : CripaBouHoe nocobue / C. B.
Sky6oBckutii [u ap.] ; pex. C. B. SIkyboBCKuid. - 2-e u3z., nepepab. u for. - M. : Paauo u cBsizb, 1984 ; M.
: Pagyo u cBs3b, 1985. - 431[1] c. : wn., Tabsn. - (IIpoeKTUpOBaHKe paIi03/IEKTPOHHOMN armaparypbl Ha
WHTerpajbHbIX MUKpOCcxeMax). (Hanuure B onbmioteke TYCYP - 8 9Kk3.)

4. DneKTpOHHbIe, KBAHTOBbIe NMPUOOPHI U MUKPO3/EeKTPOHUKA : YuebHoe mocobue zjisi By30B /
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FO. JI. Bo6poBckwii [u ap.] ; pea. : H. [I. ®enopos. - M. : Paguo u cBsizb, 2002. - 560 c. (Hanuuve B
oubmioreke TYCYP - 61 3k3.)

12.3. YueOHo-MeToAMYECKOE TOCOOHE ¥ MPOrpaMMHOe o0ecreyeHme

1. MHccrnepgoBaHue crarMyeCcKUX XapakTepUCTUK TpaH3ucTopa: MeToauueckude ykasaHuUs K
naboparopHoii pabore A cryaeHToB HampaBieHusi 200700.62 — doTtoHMKa W ONTOMHGOpPMAaTHKa /
ApecroB C. W., Hlanrun A. C. - 2013. 22 c. [OnekTpoHHBIM pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/3470, cBOOOHBIT.

2. VccnenoBaHue UMITY/IBCHBIX CBOMCTB OUIIOSIPHOTO TPAH3WCTOpa: MeToquuecKre yKa3aHus K
naboparopHoii pabote ans crygentoB HarpaBieHus 200700.62 — «DoOTOHMKA W ONTOMH(OPMATHKa» /
ApecroB C. W., Hlanrun A. C. - 2013. 14 c. [JnekrpoHHBIM pecypc] - Pexum poctyna:
http://edu.tusur.ru/publications/3471, cBOOOJHBII.

3. HccnemoBaHue CTaTUUeCKUX XapaKTepUCTUK II0JIeBOrO  TpaH3ucTopa: MeTtoguyeckue
yKa3aHusg K JabopatopHoi pabore s cTyaseHToB HampaBieHus 200700.62 — @oToHUKa M
ontonHpopmaruka» / ApecroB C. U., Hlanrun A. C. - 2013. 17 c. [OnekTpoHHbI pecypc] - Pexxum
noctyma: http://edu.tusur.ru/publications/3472, cBo60gHBIM.

4. TsepporenbHble TPUOOPBHI W YCTPOWCTBAa: MeToguueckue yKa3aHUs K IPAKTHUECKUM
3aHATUAM 71 CTyfeHToB HarpasieHust 200700.62 — «PotoHuKa 1 onTonuHpopmaTuka» / Opaukos JI. H. -
2013. 25 c. [OnexTpoHHbIi pecypc] - Pexxum foctyma: http://edu.tusur.ru/publications/3473, cBoOOAHBIA.

5. TeepmoresibHble MPUOOPBI M yCTPOMCTBA: MeToauueckre yKa3aHUs 10 CaMOCTOSITEe/TbHOM
pabote s crynentoB HaripasieHus 200700.62 — doronuka u ontonHdopmaruka / Opivkos JI. H. -
2013. 17 c. [OnekTpoHHbIH pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/3474, cBo6oAHbIH.

12.4. Ba3bl JaHHBIX, HH()OPMAI[MOHHO CTIPABOYHbIE U TOUCKOBbIE CUCTEMBI
1. OOGpa3oBarebHbBIl [TOPTAI YHUBEPCUTETA, OMOIHMOTeKa YHUBEpCUTETaA

13. Marepua/ibLHO-TeXHMYECKOe ofecrneueHne JUCHHUITHHBI
KommbroTepHbIl  Kacc, 00OpyZOBaHHBIM KOMIblOTepamMu kiacca Pentium I u  Bbile,
BKJ/IFOUEHHbIN B ceTh Internet.

14. ®oHp OLeHOYHBIX CPe/JCTB
@DOH/, OLIEHOYHBIX CPeJCTB IIPUBeJleH B TIPUJIOKEeHNUH 1.

15. MeToanuecKne peKOMeH/JALUH 10 OPraHu3aliy U3yYeHUsl AUCHUILTHHbBI
be3 pekoMeHja11i.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
TBepAoTe/IbHBIE MPUOOPHI U YCTPOMCTBA

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

HaripaBneHue noAroToBku (cnernuanbHOCTh): 12.03.03 doToHUKaA ¥ onTouH(popMaTHKa
HanpasnenHocTs (1ipo¢uib): @oTOHHKA He/IMHeHbIX, BOJTHOBOJJHbIX U NEPUOJUUECKHX CTPYKTYP
dopma obyueHUs: OUHAsA

dakynereT: @IT, PaKybTeT 3/IeKTPOHHOU TEXHUKH

Kadenpa: 311, Kadeapa 31eKTPOHHBIX MPUOOPOB

Kypc: 3

CemecTtp: 6

YuebHbIi 171aH Habopa 2014 roga

Pa3paboTumku:
— npodeccop kad. 311 Opnuxkos JI. H.

3auet: 6 cemecTp

Tomck 2016
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
OIlK-3 CTIOCOOHOCTBIO BBISIBJISITH HokeH 3HaTh (hr3UUeCcKye MPUHIUTIBI
€CTeCTBEHHOHAYYHYIO CYIIIHOCTb TIPo0IeM, paboThI TBEPAOTETBHBIX TPUOOPOB U
BO3HMKAIOIMX B X0/le TIpodeCcCroHaTbHOU YCTPOMCTB; OCHOBHbIE TIPUEMBI
JlesiTeJIbHOCTH, IPUBJIEKATh /ISl UX pelleHust MOCTPOEHUS YCTPOMCTB HAa OCHOBE
(hr3MKO-MaTeMaTUUeCKU amnrmapar TBEPZAOTe/bHBIX PUOOPOB ;
[TIK-6 CIIOCOOHOCTBIO K OIIEHKE TEXHOJIOTUYHOCTU U JlO/DKEH yMETE OPHEHTHDOBATECH B

TEXHOJIOTMUeCKOMY KOHTPOJIIO IPOCTHIX U
CpefHel CJI0KHOCTU KOHCTPYKTOPCKUX
pelieHui, pa3paboTKe TUIIOBBIX MPOL{ECCOB
KOHTPOJIsI TapaMeTPOB MeXaHU4eCKHUX,
OMNTUYECKUX U ONTUKO-3/IEKTPOHHBIX JleTaseil 1
y3/10B

MHOT000pa3nu COBPeMeHHBIX
TBep/I0Te/IbHBIX TIPUOOPOB; pa3pabaThiBaTh
TIPUHLMITHA/IBHBIE CXeMbI B3aMOZeHCTBHS
TBep/0Te/IbHBIX TPUOOPOB Pa3IMUHbBIX
TUTIOB; OTpeJie/ISITh SKCIIePUMeHTaIbHbIM
WIW pacyeTHBIM ITyTeM ONTHUMaJIbHbIe
PEXXUMBI pabOThI TBEPAOTEIBHBIX
npruOOPOB; MUCTIO/B30BaTh /IS BLITIOTHEHUST
OTJe/IbHBIX OTepaLyii CTaH/ apTHbIe
NIPOrpaMMHBbIe TIPOAYKTHI; B/IaJIeTh
OCHOBHBIMH HaBbIKaMH aHaJM3a
TBepZOTe/IbHBIX TIPUOOPOB ;

[lo/pKeH BrlafieTb TePMUHOJIOTHEH,
MeTOJMKaMH HCCJIe/[OBaHUS
TBepZOTeNbHBIX PUOOPOB;
COBpPeMeHHBIMU MeTO/IaMH U TTOX0/IaMH
TIpU pa3paboTKe U IKCTITyaTaLiu
TBep/I0Te/IbHBIX TIPUOOPOB;

OO1e XapakTepUCTHKH TOKa3areseld U KPUTEpUeB
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUs KOMIIETEeHLIMH 110 3Taram

OLl€HMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX 3TdIlaX

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTMyHO (BBICOKMM
YPOBEHb)

Ob6nagaet hakTHue CKUMHU
1 TeOpeTHYe CKUMHU
3HAHUSIMM B TIpe/iesiax

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /ISl pa3BUTHS

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEPIIEHCTBYET IeHCTBUS

r3yuaemMoi 06/1acTu C TBOPUECKHX pelleHHH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH nipobeM

Xoportio (6a30BbIit
YPOBEHD)

3HaeT (aKThl, IPUHLIUTIBI,
TIpOoLIeCChl, 00IIHe
TIOHSATHS B Mpejienax
r3yuaemoii obsactu

O6nagaeT Auana3’0HOM
MIPAKTUYECKUX YMEHUH,
TpeOyeMbIX ZIJIs pelleHust
orpefie/IeHHbIX TIPo6JieM B
obnacTy KUcc/ie0BaHUsS

BepeT oTBeTCTBEHHOCTH 3a
3aBepIleHKe 3a/iay B
WCCJIe/IOBaHUH,
npucrocab/ivBaeT cBoe
TioBe/ieHue K
obcTosITeNIbCTBAaM B
peleHHH pobiem
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YnoBneTBoOpUTeTbH
0 (1oporoBbIv
YPOBEHb)

O6nagaet 6a30BLIMHU
00IIMMU 3HAHUSIMU

O6agaeT 0CHOBHBIMH
YMEHUSIMH, TPeOyeMbIMU
TSI BBITIOJTHEHHS TTPOCTHIX
3ajau

PaboraeT nipu ripsiMmomM
Ha0J/TFOIe NN

arrapar.

2 Peamu3anus KOMIIEeTeHI[UH

2.1 Komnerenuua OITK-3
OIIK-3: crmocoOHOCTBIO BBISIB/ISITH €CTeCTBEHHOHAYUHYH0 CYL[HOCTh TIpo6/ieM, BO3HUKAIOIIMX B
xofle TpodeCCUOHATBLHOU /leITeTbHOCTU, TpUB/EKaTh [Jisi UX pelleHus (U3MKO-MaTeMaThueCcKui

st hopMUpOBaHMST KOMIIETEHIIMH HEOOXOAMMO OCYILIeCTBUTD Psifi 3TAroB. JTaribl HOpMHUPOBaHMUs
KOMIIETEHLIUM, TMpPUMEHsieMble JJiss STOr0 BHUIbl 3aHATUH W UCIOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tnipe/icTaB/ieHbI B Tabsutie 3.
OPMMPOBaHMs KOMIIETEHLIMU U UCIIO/Ib3YeMbIe CPE/ICTBA OLIEHUBAHMSI

Tabmuia 3 — Orarbl

npubopoB B 006/1aCTH
(hoTOHUKMU U
ONTOMH(OPMATUKHU, 3HAET
METO/IbI pelleHust
IuddepeHIIMaTbHBIX U
anredbpanyecKux
ypaBHeHUH /I pacueTa
OTTO3/IEKTPOHHBIX CXEM

TBep/I0Te/IbHBIX TTPHOOPOB
(hOTOHUKU U
OTNTOMH(MOPMAaTHKH;
pa3pabaTbiBaeT
TIPUHIUTTHA/TBHBIE CXEMBI
OTITHYEe CKOTO
B3aUMO/IeHCTBUS
TBEPZOTE/NbHBIX PUOOPOB
Pa3/INYHbIX THIIOB, YMEET
pelatb
IuddepeHLanbHbIE U
anrebpanyeckKre
ypaBHEHHUS /ISl pacyeTa
OTITO3/IEKTPOHHBIX CXEM

CocraB 3HaTb YmeTb Bnanets
CopepxaHue aHa/iM3upyeTt OPUEHTUDPYeTCs B Ha OCHOBE HayYHbIX
3TaroB eCTeCTBeHHOHAyYHYO MHOr000pa3uu Tipe/iCTaBIeHUI

CYIIIHOCTb TPO0/IeM TpYMeHeHHs COCTaBJISIET Pa3/IUYHbIe
(bU3MKY TBEpZIOTETBHBIX | COBPEMEHHBIX 5KBHBAJ/IEHTHbIE CXe€MbI

JUTSI MOZIe/TAPOBAHUS
TIPOLIECCOB B
OTITO3/IEKTPOHHBIX 1[ETISX;
TIPUBJ/IEKAET
mubdepeHIMabHbBIE U
anrebpanyeckKue
ypaBHeHUs JJisl pacueTa
OMNTO3/IEKTPOHHBIX CXEM

Bunpl 3aHATHI

* VIHTepakTUBHbIE
TIpaKTUUeCKUe 3aHSTHS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHSTHUS;
* VHTepaKkTUBHbIE
JIeKLIUY;

* [IpakTHhueckue
3aHSATUS;

* JlaboparopHbie
3aHATUS;

¢ Jlekuuy;

* CamocTodTenbHas
pabora;

* UHTepakTuBHbIE
MIpaKTUUeCKUe 3aHSTHUS;
* UHTepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* lIHTepakTUBHbIE
JIeKLIUY;

* TIpakTHUueckue
3aHSATUS;

* JlabGopaTtopHble
3aHATHS;

* Jlexuuwy;

* CamocTosiTe/ibHast
pabora;

* lHTepaKkTHBHBIE
MpaKTUYeCKHe 3aHsTHS;
* lHTepaKkTHUBHBIE
nabopaTopHbIe 3aHSATHUS;
* JlaboparopHbie
3aHSTHS;

* (CamocTosTenbHas
pabora;

Wcnons3yemMsble
cpeAcTBa
OLleHVBaHUs

* KonTtposnbHas pabora;
* Ortyet no
nabopatopHoii pabore;

* Ornipoc Ha 3aHATHSIX;
* KoHcriekT
CaMOTIO/IFOTOBKH;

* KoHrposnbHas pabota;
* Otyer no
naboparopHo# pabore;

* Onpoc Ha 3aHATHUSX;
* KoHcnekr
CaMOIIO/IrOTOBKY;

* Otyet no
nabopatopHoii paboTe;
* Pedepar;

* 3auert;
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* Pedepar; * Pedepar;
e 3auerT; * 3auer;
dopMy/nMpoBKa TOKasaTeseli U KpUTepUeB OLleHUBAHUSI [JaHHOW KOMIIeTeHLIMM TpUBe/eHa
Tabmmie 4.
Tabnuiia 4 — IToka3aTe/ M M KpUTEPHM OI[eHMBAHMsI KOMIIETEHI[MH Ha 3Tarnax
CocraB 3HaTb Ymetb Bnagets
OtmuHo * aHaIu3upyeT * cB0OOOZIHO * Ha OCHOBe HayYHBIX
(BBICOKHI YPOBEHB) | eCTeCTBeHHOHAYUHYIO OPUEHTHUDPYETCs B TIpe/ICTaB/IeHUM
CYIIHOCTb TIpo6ieM MHOroo0pa3uu COCTaB/IsIeT Pa3/InyHble
(b13UKYU TBEpAOTE/NbHBIX | TPUMEHEeHUs OpUTMHA/IbHBIE
npubopoB B 06s1aCcTU COBpPEMEeHHbBIX 5KBUBAaJIEHTHbIE CXEMBbI
dhoToHUKHU U TBEepPZA0TeTbHbIX JI/1s1 MOZle/TUPOBaHUS
OMTOUH(OPMATHKH, nipubopoB (HOTOHUKU U TpOLIeCCOB B
3HaeT MeTO/bI pellleHus1 | ONTOMH(OPMAaTHKH; - OMNTO3/IeKTPOHHBIX
JvddepeHLIMaTBHBIX U pa3pabarbiBaeT LlensiX; MpUBJeKaeT
anrebpanuecKux TIPUHLIUIIMAbHBIE CXeMbl | AuddepeHiranbHbie U
ypaBHeHUH [i/i pacueTa | ONTUYECKOro anrebpanueckue
OITO3/IEKTPOHHBIX CXeM; | B3aUMOJEeNCTBUS ypaBHeHUs JJ1d pacueTa
TBEpZI0Te/IbHBIX OMTO3/IEKTPOHHBIX CXEM;

npruOOPOB Pa3IMUHbBIX
THIIOB, YMeeT pellaTh
IddepeHLanbHbIe U
anrebpanueckue
ypaBHeHUs il pacyeTa
OTTO3/IEKTPOHHBIX CXEM ;

Xopotiio (6a30BbIit

* aHa/IU3MpyeT

* OpHUEeHTHpYeTCs B

¢ Hd OCHOB€ HAyUHBIX

OIITO3J/IEKTPOHHBIX CXeM;

ONTHYECKHE CXEMBI;
yMeeT pelaThb
anrebpanyeckue

YPOBEHb) €CTeCTBEHHOHAYUHYO 00s1acTsIx pUMeHeHUsI rpe/iCTaBIeHUI
CYIL{HOCTB 1Tpobiem COBPEMEHHBIX COCTaBJISIET TUIIOBbIE
(DU3UKY TBEPOTENBHBIX | TBEPAOTETbHBIX IKBUBAJIEHTHbIE CXEMBI
npuOOPOB B 00/1aCTH nipuOOpOB (hOTOHUKU U JUTST MOZIe/TUPOBAHUS
(hOTOHUKY 1 ONTOUH(OPMAaTHKH; TIPOLIeCCOoB B
OnTOMH(OPMAaTHKHY, pa3pabarbiBaeT OTITO3/IEKTPOHHBIX
3HaeT MeTO/IbI pellieHUs] | TIPUHLIUIHA/IbHBIe CXeMbl | LeTisiX; TpUB/eKaeT
THITOBBIX OTITUYECKOTO anrebpanueckue
anrebpanyecKux B3aUMO/IeNCTBUS ypaBHeHHUs [jisl pacyeTa
yPaBHEHUH /sl pacyeTa | TBePAOTeTbHBIX OTITO3/IEKTPOHHBIX CXeM;
OTITO/IEKTPOHHBIX CXeM; | MPUOOPOB pa3nUUHbIX
THUIIOB, yMeeT pellaTh
anrebpanyeckue
ypaBHeHHUs [/l pacyeTta
OTTO3/IEKTPOHHBIX CXEM ;
YI0BNIETBOPUTE/BH | * 3HAET MPOO/IeMbI U * OPHWEHTHPYeTCS B * 071 HabMIOeHEeM
0 (TIOpOroBbIi (u3nyeckure rpaHULIbI o6sacTsx NMpUMeHeHUst CoCTaBJIsieT
YPOBEHb) paboThI TBEPAOTETBHBIX COBpPEMEHHBIX SKBHUBaA/IeHTHbIE CXEMBbI
OTTO3/1IeKTPOHHBIX TBepPZOTe/bHBIX JIsI MOJle/TUPOBAHUS
NIPUOOPOB; METO/IBI npuOOpOB (hOTOHUKU U TIPOIIeCCOB B
peLIeHus TUTIOBBIX ONTOMH(OPMAaTHUKH; OIITO3/IeKTPOHHBIX
anrebpanuecKux pa3pabaTkiBaeT MPOCThbIie | IIEMsX; MPUBJIEKaeT
ypaBHeHUH /IJIsi pacueTa | 37eKTpuueckue 1 anrebpanueckue

ypaBHeHHUs /i1 pacyeTa
OMTO3/IEKTPOHHBIX CXEM;
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ypaBHeHUs [ pacueTa
OMTO3/IEKTPOHHBIX CXEM;

cpenHei

2.2 Komnerennus ITK-6
[TK-6: criocoOHOCTBIO K OLIEHKE TEeXHOJOTMUHOCTH U TEXHOJIOTUYECKOMY KOHTPOJIIO MPOCTBIX U

CJIO)KHOCTH  KOHCTPYKTOPCKHX  pellleHuH,

pa3paboTKe THUIMOBBIX TIPOL[ECCOB KOHTPOJIS

rapaMeTpOB MeXaHWYeCKUX, ONTUYeCKUX U OMTUKO-3/IEKTPOHHBIX ieTajleil U y3/10B.

st bopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILeCTBUTD Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIEeTeHL|UM, TpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM M UCIOJIb3yeMble Cpe/CTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTaribl HOPMUPOBAHMS KOMIIETEHI[UM 1 UCIIO/Ib3yeMble CPeZICTBA OL€eHUBAHKS

CUCTeMaTH3alliy Hay4yHo-
TeXHUUe CKOH

I/IHCl)OpMaL[I/II/I 10 TeMaTHKe

nucciaeg0BaHuA

TBEPAOTE/IbHBIX HPI/I6OPOB

Zst OTOHUKM U
OMTOUH(OPMATHKU

CocraB 3HaTb Y™meTb Bnagets
CopeprkaHue OCHOBHBIE TIPHEMBI cOOpa, | OPUEHTHPOBATHCS B B/Ia/IeTh TEPMUHOIOTHEH
3TaroB 006paboTKH, aHamM3a u cucTeMax 06paboTKH OCHOBHBIMH HaBBIKaMH

MH(pOPMaLUH 110
TBep/I0Te/IbHBIM
nipubopam (HOTOHUKH U
ONTOMH(OPMAaTHKWY;
cobuparb, 0OpabaThIBaTh,
aHaIM31UpoBaTh U
CUCTEMaTHU3WPOBATh
HayYHO-TEeXHUUECKYIO
MH(pOPMaL1IO 110

TeéMaTHUKe TBepA0Te/IbHbIX

npubopoB B 00/1aCTH
(hOTOHUKM U
ONTOMH()OPMATHKH

aHanm3a, cbopa u
06paboTku uH(popMaLu
1o pusnuuecKkum
SIBJIEHUSIM,
OrpaHUYMBAIOIIM
TIpUMeHeHue
TBep/I0Te/IbHBIX TTPHOOPOB
B 06actv (hOTOHUKHU U
ONTOMH(OPMATUKU

Bunpl 3aHATHI

* VHTEpaKkTUBHbIE
MpaKTUYeCKUe 3aHSTHS;
* VIHTepakTUBHbIE
nabopaTopHbIe 3aHSTHS;
* VIHTepakTUBHbIE
JIeKLUY;

* [IpakTHhueckue
3aHSATUS;

* JlaboparopHbie
3aHSATUS;

¢ Jlekuuy;

* CamocrodTenbHas
paborta;

* JHTepaKkTUBHbIE
MpaKTUYeCKUe 3aHSTHS;
* UHTepakTuBHbIE
nabopaTopHbIe 3aHATHS;
* UHTepakTuBHbIE
JIeKLIUY;

* TIpakTHUueckue
3aHSATUS;

* JlabopaTopHbie
3aHSATUS;

* Jlexuuwy;

* (CamocrosiTesibHast
pabora;

* VIHTepakTUBHbIE
MpPaKTUYeCKHUe 3aHsATHS;
* lHTepaKkTHUBHBIE
nabopaTopHble 3aHSATHUS;
* JlaboparopHble
3aHSITHS;

* (CamocTosTenbHas
pabora;

Wcnons3yemMsble
cpeAcTBa
OLleHVBaHUs

* KoHTtposbHasi pabora;
* Ortyet no
nabopatopHoii pabore;

* Ormpoc Ha 3aHATHSX;
* KoHcriekT
CaMOTIOJITOTOBKHY;

* Pedepar;

* 3auert;

* KoHTposbHas pabora;
* Otyer no
naboparopHo# pabore;

* Omnpoc Ha 3aHATUSAX;
* KoHcnekr
CaMOIIO/IrOTOBKY;

* Pedepar;

* 3auer;

* OtueT o
nabopatopHol pabore;
* Pedepar;

* 3auerT;

CDOPMYJ'II/IPOBKEI rokazaTrejied u KpUTEPDUEB OLIEHUBAHUSA AaHHOﬁ KOMITeTEHIIUX TIpUBEAEHA B

Tabmumrie 6.
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Tabsuria 6 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

CocrTas

3HaThb

YmeTs

Bnagets

OT/IMUHO

* pa3HooOpa3Hbie

* OpUEHTUPYeTCs B

* BJajieeT

(BBICOKHMI YPOBEHb) | mpreMbl cO0pa, Pa3TUUHBIX TEPMUHOJIOTHEH 1
00paboTKy, aHanMM3a u COBpPEeMEeHHBIX pa3/IMYHbIMU HaBbIKaMHU
CHCTeMaTH3al[i HAyYHO- | TIOMCKOBBIX CUCTEMax I0 | aHaim3a, cbopa u
TeXHUUE CKOU TBEP/IOTe/IbHBIM 06paboTKy HHpOpMaLu
MH(pOpMaLUH 110 npubopam (HOTOHUKH 1 1o $pr3nyYeCcKum
TeMaTHKe UCCIefoBaHus | ONTOWH(GOPMATHKHY; SIBJIEHUsIM,
TBEPAOTeTbHBIX yMeeT coOupark, OrpaHUYMBAIOIIM
ripubOopoB /i GOTOHUKY | 0OpabaThiBaTh, TpUMeHeHHe
Y ONTOUH(OPMATHKY; aHaIM3UpOBaTh U TBEeP/OTeTbHBIX
3HaeT BO3MOKHOCTHU CUCTEeMaTU3HPOBaTh rpubopoB B obracTu
HeCKOJIbKMX TTOMCKOBBIX | Hay4YHO-TeXHUYeCKYHO (hOTOHUKH U
CUCTeM JIJis TIOMCKa 1 rH(}OpMaLUIo TI0 ONTOMH(OPMAaTUKWY;
oTbopa uHGpopMaIuy; TeMaTHKe
CBOOOZHO aHAMU3UPYeT TBepPJO0Te/IbHBIX
WH(OPMAIHI0 MeToJaMU | TIPUOOPOB B 00/1aCTH
TIaTeHTHOTO aHa/n3a; (boTOHUKY U

ONTOMH(OPMaTUKH;
Xopomio (6a30BeIii | ¢ pasHOO6GpasHbIE * OpUEHTHUPYeTCs B * Biajieer

TeMaTHKe MCC/Ie/JOBaHHUS
TBEp/OTEe/TbHBIX
TIpUOOPOB /17151 POTOHUKH
Y ONTOUH(OPMATHKHY;

TeMaTHKe
TBepPZOTe/bHBIX
npuOOpPOB B 06/1acTu
(hOTOHUKU U
ONMTOUH(OPMATHKHU 13
NHuTtepHerTa;

YPOBeHb) npreMbl cOopa, ABYX-TPeX MONCKOBBIX TePMUHOJIOTHEN U
06paboTky, aHanu3a u cucTeMax 1o OCHOBHBIMU HaBbIKaMH
CHCTeMaTH3al[i HAyYHO- | TBEPAOTeTbHBIM aHanmm3a, cbopa u
TeXHUUYeCKOU npubopam (HPOTOHUKU 1 06paboTku nHpopMaLuu
MH(pOpMaL1H 110 ONTOMH(OPMaTUKH; 1o (r3nYeCcKuM
TeMaTHKe UCC/IeloBaHusl | yMeeT cobuparts, SIBJIEHUSIM,
TBEPAOTeTbHBIX obpabatbIBaTh, OrPaHUYMBAIOIIM
npubopoB /J1s1 POTOHMKY | aHa/IU3UpPOBaTh U NpYMeHeHNe
¥ ONTOUH(OPMATHKY; CUCTEMaTH3UPOBAThH TBEeP/IOTeTbHBIX
3HaeT BO3MOXHOCTH Hay4YHO-TEXHUYECKYIO nprbopoB B 06s1acTh
HeCKOJIbKHX TTOMCKOBBIX | HMH(OPMAIHIO TI0 (boTOHUKH U
CHUCTeM JIJIs1 TTIOUCKA U TeMaTHKe ONTOMH(OPMATUKY;
otbopa nHpopMaruy; TBEP/OTeTbHBIX
nipubopoB B 06/1aCTH
($hOTOHUKY U
ONTOMH(OPMAaTUKH;
YI0B/IETBOPUTE/IbH | ¢ TUIIOBBIE ITPUEMBI * ymeeT coOHMpars, * BJa/leeT OCHOBHBIMHU
0 (TIOporoBeIi cbopa, 06paboTKH, 0OpabaTbIBaTh, HaBbIKaMU aHa/In3a,
YPOBEHb) aHa/M3a u aHa/TM3UpOBaTh U cbopa 1 06paboTKu
CUCTeMaTH3al[i HAyYHO- | CUCTEMATU3UPOBaTh uH(OpMaLH C
TeXHUYECKOU HAyYHO-TEXHUUE CKYIO WCTI0/Tb30BaHNEM
uHpopMaLuH 1o uH(OpMaLIFIO 1o WHTepHeTa;

3 TumnoBbie KOHTPOJIbHbIE 3d/1dHUA
,Z[J'IH pear3aliii BbIIIEeIepeyrCc/JIeHHbIX 3a4d4 O6yq6HI/I$I HCII0Jb3YKOTCA TUIIOBbIE KOHTPOJIBHBIE
3dJdHUA WJIHW WHBbIE MdTepHaJIbl, HEO6X0,E[I/IMbIe AJI1 OLJ€HKU 3HaHHﬁ, YMeHHﬁ, HAaBBIKOB U (I/IJII/I) OIIbITA
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JesiTe/IbHOCTH, XapaKTepU3yHIIUX JTarbl  (OPMUPOBaHUS KOMIIETEHIIMM B TpoOLjecce OCBOEHHs
oOpa3oBare/bHOM MPOrpamMMbl, B C/IeYIOIIIeM COCTaBe.

3.1 Bonipocbl Ha CAaMOIIOATOTOBKY
— Krnaccudukauus  0603HaueHye ToTyTPOBOAHUKOBBIX TPUOOPOB U MHTETPa/IbHBIX MUKPOCXeM
(MMC). DneKTponpoBOAHOCTb MOTYTIPOBOJHUKOB, MPOLIeCChI reHepaliuy U peKoMOUHaiuu. PaBHOBecHOe
COCTOSIHME Pp-N Tepexozia, TpsiMmoe W oOpaTHOe BKJOUeHHe Tiepexofa. Jlormueckue s7eMeHTHI Ha
OWMOMAPHBIX TpaH3ucTOpax. JIorMueckye 37eMeHThl Ha TIOJIEBBIX TPaH3UCTOpaxX. DOTONPUEMHHKH.
@ororpansucTopsl. PortonpueMHsle ycTporcTBa. OpHONepexofHbIM TPaH3UCTOP. TBepAoTesbHbIE
npubOopHI B yCTpoiicTBaX (POTOHUKU U ONTTOMH(OPMAaTUKH.

3.2 Tembl pedepaToB

— 3aBHUCUMOCTb TOOXKeHHsT YpoBHs @DepMH OT KOHLIEHTpalid TIpuMeceld W TeMIlepaTyphl
TIO/TyTIPOBOJHMKA. VH)KeKIUsi He OCHOBHBIX HOCHUTesIed, COXpaHeHWe YC/IOBUsS HeWTpPasbHOCTH TPy
WHXeKL[Y. 3aBUCUMOCTh TIapaMeTpOB p-N — IepexoJja OT pPeXXhMma CMellleHusl. [IpiurHbl OTKIOHEHHS
peanbHoli BAX guomoB ot wupeasbHOW. OCOOEHHOCTM KOHCTPYKLMM MOIIHBIX TPAaH3WUCTOPOB.
CpaBHHUTe/IbHBIE TApaMETPhI TIOIeBBIX WM OWMOMSIPHBIX TPAaH3UCTOPOB. (Pa30-UMITY/IbCHBIA MeTo[
yTpaB/ieHus] TUpUCTOpaMu. IIpuMeHeHMe OJHOTIEPEXOJHBIX TPAH3WUCTOPOB WM JIMOAOB C S - obpa3Hoii
XapaKTepUCTHUKOM. JIornueckrie 31eMeHThI Ha OWUTONSIPHBIX TpaH3ucTopax. Kiaccudukaius moruueckux
3/1eMeHTOB. OCHOBHbIe XapaKTePUCTHUKH JIOTMUeCKWX 31eMeHToB. [uddepeHianbHble KackaJpl Ha
T0J/IeBBIX TPaH3UCTOpaxX. CXeMOTeXHHKA OTepal{HOHHBIX YCHTUTeeH

3.3 TemMbl 0IPOCOB Ha 3aHATUAX

— Kakyro 06s1acTh TIOyTIPOBOJHUKOBOTO AMO/ja Ha3bIBalOT 0a30ii? Kak u 1Mo KakuM MpUyrHam
v3MeHsieTcsl rpsiMasi BeTBb BAX auofa ¢ yBenuueHueMm ero Temrneparypbl? Kak BAMSIOT TPOLECCHI
reHepalui U peKoMOWHaIMu HocuTesel 3apsiia Ha BAX muopa? Uto Takoe p-i-n-guoa? Kak 3aBucHr
npoOVBHOe HarpsbKeHHe JUOMOB TPHU JIAaBUHHOM Tpob0e OT KOHL|eHTpaluu TipyuMeceii B 0a3e U OT eé
yAeIBbHOTO COnpOoTHBIeHUSA? OObACHUTL pa3inursi B BAX repMaHueBbIX U KDEMHUEBBIX JUOZIOB. B uém
TIPOSIB/ISIeTCSl UHEPLIMOHHOCTh TIpoLjecca IIepeKItoueHusl B [UoJaXx M KaKk OHAa YMEHbIIAeTcs B
WMITY/TbCHBIX uofiax? Ha3BaTe OCHOBHbIe mapaMeTphl CTabminTpoHa. Kak 3aBUCUT HarpsbkeHus1 Tpo0ost
OT TeMriepaTypbl? M300pa3uTh cxeMy rapaMeTpyUyeckoro crabuan3aTtopa HamnpsykeHHs U OOBSICHUTD ero
pabory.

— B Kakux pexuMmMax MoKeT paboraTb OwrossipHBIN TpaH3uctop? KakoBa mMOMSIPHOCTB
HarnpspKeHUM Ha 3/1eKTpo/ie TPaH3WCTOpa THIAa p-N-p B aKTUBHOM pexkuMe B cxemMe ¢ Ob u 0O3? Y
TpaH3ucTopa n-p-n? OOBSICHUTL IPUHLWI paboThI TPAH3UCTOPA B aKTUBHOM pe>krMe. KakoBbl ypaBHEHUsT
TOKOB, oripefiesisieMble (PU3MUeCKUMU TIpOLiecCaMU, TIPOTeKaroluMy B TpaH3ucTope? Kakum obpasoMm B
TPaH3UCTOpe TIPOMCXOJUT YCH/IeHHe 3/IeKTPUUeCKrX KomeOaHui 1o MOIITHOCTH? B uéM cocTourt siBneHue
MOZY/ISALUY UPUHBI 6a3bl? Kak OHO BiMsieT Ha TOKU TpaH3ucTopa? OOBsSCHUTH MOBeJieHWe BXOAHBIX U
BBIXO/IHBIX XapaKTePUCTUK TpaH3ucTopa B cxemMe OB. OObACHUTH TOBeJeHHE BXOAHBIX U BBIXOHBIX
XapaKTepUCTUK TpaH3ucTtopa B cxeMe 3. I[loueMy B KaueCTBe Ma/IOCUTHAJ/IbHBIX I1apaMeTpOB
TPaH3UCTOPOB HUCIO/b3YIOTCS h-mapameTprl? Ha cemeiicTBe BBIXOAHBIX XapaKTePUCTHK TpaH3UCTOpa
yKa3aTb 00/1aCTb aKTMBHOTO peXHMa, peXHMa HacCbhIlleHus, pekuma oTceukd. Kakue ¢akTopsl
OTIpe/IeNISII0T UHePLIMOHHOCTb TPAaH3MCTOPA TIPH ero paboTe Ha BHICOKMX yacToTax? B uém ocobeHHOCTH
pabotel apefidoBoro TpaH3uctopa? Kak BiuseT TemriepaTypa Ha XapaKTePUCTUKHA M TapaMeTphbl
TpaH3ucTopoB B cxeMax Ob u O37?

— OOBSICHUTH NMPUHLIMIT paboThI MOIEBOTO TPAH3UCTOPA C P-N-TIEPEXO/IOM U er0 CTaTUCTUUeCKHe
XapakTepucTUKA. OOBSICHUTH TIPUHLMIT PabOTHI TO/IEBOTO TPAH3UCTOPA C W30JMPOBAaHHBIM 3aTBOPOM.
Kakue pasHoBuaHoctu M/II-TpaH3ucTOpOB BbI 3HaeTe? [losicHuTe ¢u3nueckue siBIeHUS, HA OCHOBe
KOTOPBIX 3THM TPAH3UCTOPBI paboraroT. Kakoll ydaCTOK XapaKTepUCTHK I10JIeBOTO TPaH3UCTOpPa
UCToNb3yeTcss B ycwidrensx? Kakoll yd4acTOK XapaKTepUCTHMK TPaH3UCTOpAa HUCIIONb3yeTcsl B
yhopaB/sieMbIX Je/auTeNsiX HanpsbkeHus? Hapucyite cxeMy yIipaB/isieMOro [JenuTesIsl HallpshKeHMUs..
[lpeacraBbTe cCxemy TreHepaTopa CTaOW/IBHOTO TOKa Ha T1osieBoM TpaH3ucTope. OObscHUTe
9KBUBA/IEHTHYIO CXeMy I10/IeBOr0 TpPaH3UCTOpa i Majoro curHana. Ilouemy BXOZHOe COIpPOTUBIIEHUE
TI0/IeBBIX TPAH3UCTOPOB OYeHb OosIbIIoe?
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3.4 TeMbI KOHTPO/IbHBIX padoT
— OOo3HaueHre  TIOMYTIPOBOJHUKOBBIX ~ TNPUOOPOB M WHTETPAJbHBIX  MHUKPOCXEM.
BeinpsiMuTenbHble  auoAbl, crabunutponbl, CBY auoabl, [OuOABI C UCIIOAb30BaHWEM 0OBeMHOMN
HeyCTOWYMBOCTH. XapaKTepUCTUKH U TapameTpbl OUMOsipHOrO TpaH3ucTtopa. IlosieBoii TpaH3UCTOp C
yTIpaB/sieMbIM p-n iepexoZioM. OnTo3/1eKTPOHHbIEe TPUOOPHI.

3.5 Temsl 1a6opaTopHBIX padoT
WccnenoBaHye CTaTHUeCKUX XapaKTePUCTHK TPaH3KMCTopa
VccnenoBaHye UMITY/TbCHBIX CBOMCTB OUITOISIPHOTO TPAH3UCTOPa
VccnenoBaHye CTaTHUeCKUX XapaKTePUCTHK IT0JIeBOTO TPaH3KMCTOpa

3.6 3auét

— OOBbsicHUTE CMBIC/T 37IEKTPOHHOUM U [IBIPOUHOM MPOBOAUMOCTH. YeM 00ycC/iOB/IeHa KOHTAKTHAst
Pa3sHOCTh TMOTeHLManoB? KakoBO B/MsiHME BHYTDEHHEro >/eKTPUUeCKOro TMo/s p-n —Tiepexoja Ha
JBIDKeHHEe OCHOBHBIX M HEOCHOBHBIX HOcHTenell Toka? OObSCHHUTe BOMBT-aMITIEPHYI0 XapaKTePHUCTUKY
avona? YTo Takoe eMKOCTb p-n-miepexofa? OOBSICHUTE 3aBUCMMOCTb €MKOCTH OT HarpsDKeHUs Ha
nepexozie. Kak M3MeHsieTCs CONPOTHB/IEHME AMOZA OT IOJIIPHOCTH TPWIOKEHHOrO HanpsbkeHus? Uem
OOBSICHAETCS CUIbHOE BI/IMSIHME TeMIlepaTypbl Ha XapaKTepUCTUKW auofa? Ha3oBUTe OCHOBHBIE
napaMmeTps! auoja. Hapucyure yCcTpOWCTBO IZIOCKOCTHOrO auoga. Hapucylite yCTpOMCTBO TOYEYHOIO
moaa. HapucyiiTe yCTpoiCTBO MJIOCKOCTHOTO TpaH3ucTopa. Kak 0603HauaeTcst Ha cxeMax OWUIOJSPHBIN
TPaH3UCTOp pP-N-P U N-p-n TUma. Ha30BHUTe OCHOBHBIE TEXHOJIOTHMUECKHE CII0COObI HW3TOTOBIEHUS
TUVIOCKOCTHBIX  TPaH3UCTOPOB. OOBSCHUTH paboTy TpaH3ucTropa. Ha3soBuTe MexaHM3M IepeHOCa
HocuTeneld B 0Oase. Hapucyiite Tpu cxembl BK/IIOUeHHsI TpaH3WCTOpa. HapucyiiTe OCHOBHBIE
XapaKTepUCTUKK TPaH3UCTOpa NP BK/IFOUeHUH C obmieit 6a3oii. HapucyiiTe 0CHOBHBbIE XapaKTePUCTHKH
TpPaH3UCTOpa TP BK/IIOUEHMH C oOmuyM smutTepoM. Hapucyiite u 00bsicHUTE 3aBUCHMOCTb
Ko3(puLeHTa nepefauv TpaH3UCTOpa OT TOKa 3MuTTepa. KakoB ¢usmyeckuii cmbici h —nmapameTtpos.
Kak o6o3HauaeTcsi Ha cxemax II0jieBble TPAH3WCTOPHI C KaHajdaMd N W p Tuma. Hapucylite cxemy
BK/IIOUEHUs] TI0JIeBOTO TpaH3ucTopa. Pacckakute o MpuHLuNe paboThl MOneBOro TpaHsucropa. Kak
YCTPOEeH TOJeBOM TPAH3UCTOP C YIpaB/sOWMM p-n —TiepexogoM. MJIIT Tpansucropsl UYTo Takoe
HanpspKeHWe HachlleHys. YTo Takoe HanpsbkeHUe oTceukyd. HapucyiiTe SKBUBaZeHTHYIO CXeMy [10J1IEBOTO
TpaH3ucTopa. Pacckakute O INperMyIecTBax I0JIEBOTO TPAH3MCTOPA MO CPABHEHUIO C OUITOSIPHBIM.
OJHOmepexoJHOM TPaH3UCTOpP, YCTPOWCTBO W TIPUHLUI ero paboThbl. PacCKakuTe TPUHLMIT PabOTHI
THUPUCTOpA. YCTPOMCTBO THUPHCTOpa M 00O3HaueHHe ero Ha cxeMe. BombT amriepHasi XapaKTepUCTHKa
tupucTopa. OCHOBHBIE TapameTpbl TUPUCTOpa. [IMHUCTOP, YCTPOWMCTBO M TIPUHLIMII ero paboThl.
CuMHCTOp, YCTPOMCTBO W TPUHOMIT ero paborel. OOIMe CBefeHUs O aHAJOTOBBIX HMHTErPabHBIX
MHUKpOCXemax.

4 MeToanuecKkue Marepuasibl
st obecrieuenust mporjecca oOy4yeHHs M pelleHUs 3a7iau 00yuyeHUs] UCTIO/B3YIOTCS CIIefyIOLLHe
MaTepualbl:
— MeTOAMYeCKHe Marepuasbl, OINpefessolue NpoLefypbl OLIeHUBaHUSl 3HAaHWUM, YMEHUH,
HaBbIKOB W (WIM) OMbITa [eATe/bHOCTH, XapaKTepU3YIOL[UMX 3Tanbl (OpP-MUPOBAHUS KOMIIETEHLIWH,
corziacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHad 1uTeparypa

1. TeepmoTenbHasi 71€KTPOHHMKA: YueOHoe TocoOue asisi cTymeHTOB HarpasieHus 2100100
«DNeKTPOHUKA Y HAHO3JIEKTPOHHKA», MPOMUIb «DIeKTPOHHBIE TIPUOOPHI U YCTpoicTBa» / [laBbijoB B.
H. - 2013. 175 c. [OnekTpoHHbIi pecypc] - Pexxum pocrtyna: http://edu.tusur.ru/publications/3715,
CBOOOJIHBIM.

2. TeepporesibHBbIe TIPUOODPHI U yCTpolicTBa: YueOHoe mocobue / Ilanrun A. C. - 2012. 156 c.
[DnekTponHbIii pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/2438, cBo60JHBIT.

3. TMonympoBoaHuKOBBIe MPUOOPH : yuebHOe rocobue / B. B. TlackiHkoB, JI. K. UnpkuH. - 8-e
u3z., ucnp. - CII6. : Jlanb, 2006. - 478[2] c. : un. - (YuebHuKM /s By30B. CrieljuaibHasi TUTEPATypa). -
[Tpeam. yka3.: c. 468-474. - ISBN 5-8114-0368-2 (nanuuue B 6ubmioreke TYCYP - 98 3k3.)

4.2. lonoHMTe/IbHAA IMTepaTypa
1. OcHOBBI MUKPO3/IEKTPOHUKY : yueOHOe mocobue st By3oB / U. I1. CrenaHeHKo. - 2-e u3f.,
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niepepab. u fo1. - M. : JTabopatopust ba3oBbix 3Hanuii, 2004. - 488 c. : w. - (TexHUUeCKUI YHUBEPCUTET
). - bubmuorp.: c. 419. -IIpeam. yka3.: c. 488. - ISBN 5-93208-045-0 (Hanmuuue B 6ubmioteke TYCYP -
224 3K3.)

2. TeepporenbHas 3/meKTpoHUKa [Tekcr] : yuebHoe mocobue / H. C. Jlerocraes, I1. E. Tposin, K.
B. YetBeproB ; demepasbHOe areHTCTBO MO 0Opa3oBaHMIO, TOMCKHI TOCYZApCTBEHHBIM YHUBEPCHUTET
CUCTeM YIIpaB/Ie€HUS W PaJu03/1eKTpoHUKU. - Tomck : TYCYP, 2007. - 476 c. : rpad., tabm -
(IIpuoputeTHble HarMOHanbHbIe TIpoeKThl. O6pa3zoBanume). - ISBN 978-5-86889-422-0 (Hamuune B
oubmioreke TYCYP - 90 3k3.)

3. AmnHanoroBele U 1M(pPOBBIe WHTErpajbHble MHUKpocxeMbl : CrpaBouHoe mocobue / C. B.
SIky6oBckuii [u ap.] ; pex. C. B. SIKy6oBcKuii. - 2-e U3, riepepab. u Aor. - M. : Paauo u cBsi3b, 1984 ; M.
: Pagyo u cBsi3b, 1985. - 431[1] c. : wn., Tabn. - (IIpoekTrpoBaHKe pafM03/IeKTPOHHOM armaparypbl Ha
WHTerpaibHbIX MUKpOcxeMax). (Hamuure B oubmioteke TYCYP - 8 9Kk3.)

4. OneKTpOHHbIE, KBAHTOBbIe TIPUOOPBI Y MHUKPO3/IEKTPOHMKA : YueOHOe mocobue Ajisi By30B /
FO. JI. Bobpoeckutii [u ap.] ; pen. : H. [I. ®enopos. - M. : Paauo u cBsi3b, 2002. - 560 c. (Hanuuue B
oubmioreke TYCYP - 61 3Kk3.)

4.3. YueOHO-MeTOANYEeCKOe 10Co0He U MPOorpaMMHoOe odecrieueHne

1. WccnenoBaHue CTaTMUeCKUX XapaKTepUCTHMK TpaH3UCTopa: MeToguueckre yKas3aHUS K
naboparopHoii pabore ans crygeHtoB HarpasiaeHusi 200700.62 — ®oToHMKa M onToWHGpOpPMaTHKa /
ApecroB C. W., Wlanrun A. C. - 2013. 22 c. [OnekrpoHHblli pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/3470, cBoOOgHBIH.

2. VccnemoBaHve UMITY/TBCHBIX CBOMCTB OMITOISIPHOTO TPAH3UCTOpa: MeToquuecKue yKa3aHus K
naboparopHoi pabote s crygentoB HarpaBneHus 200700.62 — «@DoToHMKa U onToMH(OPMaTHKa» /
ApecroB C. W., Wlanrun A. C. - 2013. 14 c. [OnekrpoHHblli pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/3471, cBoOOAHBI.

3. HccnepoBaHue CTaTWyeCKMX XapaKTePUCTUK TI0JIEBOrO TpaH3ucTopa: Mertoguueckue
yKa3aHusi K JjaboparopHodi pabore pms cTymeHToB HampasneHuss 200700.62 — doroHuka u
ontouH@opmaruka» / ApectoB C. U., [llaurun A. C. - 2013. 17 c. [DnekTpoHHbI pecypc] - Pexxum
pocryna: http://edu.tusur.ru/publications/3472, cBobOAHBIA.

4. TeeppoTenbHble MPUOOPHI U YCTPOWCTBAa: MeToguuecKue yKa3aHUS K TPAKTHUECKUM
3aHATUAM 151 cTyAeHToB HarpaBieHus 200700.62 — «PotoHuKa u ontorHbopMaTtuka» / Opnukos JI. H. -
2013. 25 c. [DnekTpoHHbIH pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/3473, cBo6oAHbIMH.

5. TeepporenbHble MPUOOPBI U yCTpOMCTBA: MeToauueckre yKa3aHUsl 10 CaMOCTOSITeTbHOM
pabore g1 crygeHtoB HarpasieHusi 200700.62 — ®doroHuka u ontorHpopMmaruka / Opnvkos JI. H. -
2013. 17 c. [OnexTpoHHbIi pecypc] - Pexxum foctyma: http://edu.tusur.ru/publications/3474, cBoOOAHBIH.

4.4. Ba3bl JaHHBIX, THPOPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI
1. OO6pa3oBaTe/bHBIN MTOPTaa YHUBEPCUTETa, O1O/IHMOTeKa YHUBEPCHUTETA
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