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00pa3oBaTe/ILHOM POorpaMmel  GaxanraBpUaT
HanpapJjieHusi HOArOTOBKH 11.03.04 «OIeKTPOHUKA W HAHODIEKTPOHHUKAY
IIpodpunsn MUKpOINEKTPOHUKA ¥ TBEPAOTENBHAS IEKTPOHHUKA
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®akyabTeT 2IEKTPOHHOH TexHuKH (PIT)
Kadgenpa buzpdeckoit snexTponuky (P3)
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2. | JlabopaTopHbie paGoThI - _ 4acoB
3. | IlpakTnyeckue 3ansaTHS 18 18 | Jacos
4. | Kypcogoii npoext/pa6orta (KPC) (ayautopHasi) _ - 4acoB
5. | Beero ayaMTOpHBIX 3aHATHI (Cymma 1-4) 36 3¢ | JacoB
6. W3 HuX B MHTepaKTHBHOI dopme 14 14 | 4acos
7. | CamocTosiTenbHast pa6ora cryaentos (CPC) 36 36 | yacos
8. | Bceero (6e3 ax3amena) (Cymma 5,7) 7 72 | 4acos
9. | CamocT. paGoTa Ha NOATrOTOBKY, CAa4y 3K3aMeHa _ - 9acoB
10, O6wmas TpynoemMKocThb (Cymma 8,9) 7 72 | 4acos
(B 3a4eTHBIX eMHHUIIAX) 2 2 3E
s 3auer _4 cemectp
Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 73 ot « 8 » 9 2016 1|

JIacT corsiacoBanmii

Pabodas mporpamma cocrtaBneHa ¢ ygerom TpeboBanmii DeepalbHOr0 ToCYNapCTBEHHOTO 00pa3oBaTenbHOrO

CTaHIapTa Beicmero obpasosanus (PI'OC BO) mampasmerus 11.03.04 «OIEKTPOHUKA M HAHODIEKTPOHHKA (YypoBeHp

0akanaBpuaTa), yTBEP)KICHHOTO IDHKA3OM MurvicrepcTsa 06pasoBanus u maykn Poccuiickoit ®denepanun or 12 MapTa

2015 r. Ne 218, paccMOTpeHa U yTBepKACHA HA 3aceTaHHH Kadenper Guspgeckoit anexTporuky ot « 08 » 09 2016
r., mpotokox Ne 73 .
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1. OEJIN U 3AJAYA TN CHHUATIJINHBIL

Lenpro n3y4eHus QUCHAIUIMHBL «MUKPOAIEKTPOHUKAY SBJISIETCS MPHOOPETEHNE 3HAHUM 110 HHU3UIECKUM
IpoLeccaM B OMIIOIAPHBIX M IOJIEBBIX TPAaH3HCTOPaX, OCOOCHHOCTSX HMX pabOTBI B COCTaBE WHTErPAbHBIX
CX€M; OCHOBHBIM IPMHIMIIAM MHKPORJIEKTPOHMKH; METOJAM H30JISALUM B MHTErPATBHBIX CXEMaX; OCHOBHBIM
CBOMCTBaM M XapaKTEPHCTHUKaM aHAIOTOBBIX U IU(POBBIX MHTETPATBHBIX CXEM; CXEMOTEXHHYECKUM CTPYKTY-
paM MHTErpajbHOM MUKPO3IEKTPOHUKY, dJIEMEHTaM (DyHKIIMOHATIBHOM 3JIEKTPOHUKH.

3amaveil M3ydeHMsA AMCLUIUIMHBI « MUKPOSJIEKTPOHHKA) SBISAETCS NMPUOOpETEHME YMEHWH W HABHIKOB
NPOU3BOAUTH PACYETHI MAPAMETPOB aKTHBHBIX M IIACCUBHBIX 3JIEMEHTOB MHTETPATBHBIX CXEM; NPENCTaBIECHHS
abTePHATUBHBEIX NMPHUOOPOB B BHIE 3KBUBAICHTHBIX CXEM M MOJeNel; ONpeNeeHns MapaMeTpoB Mojeei;
CXEMOTEXHMKY aHAJIOTOBBIX U HU(GPOBBIX HHTETPATBHBIX CXEM.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII

JucupnimuHa OTHOCHTCA K NUCIUILIMHAM 10 BEIOOPY BapHaTUBHOMN yacTH GasoBoit wactu (B1.B.J[B.7.2)
00pa3oBaTebHOM IporpaMMBI 10 HanpasieHuo 11.03.04 «DneKTpOHUKA U HAHOIIEKTPOHUKAY.

HzydeHve nuCHUILTAHE 6a3UpyeTCs Ha CIEMYIOMNX paHee W3ydaeMbIX QUCLMIUIAHAX: QU3UKa, TEOPETH-
YECKHe OCHOBBI DJIEKTPOTEXHUKH, HHU3UKa KOHAEHCHPOBAHHOTO COCTOSHHS, MATEPUAIIBI SJIEKTPOHHON TEXHUKH.

Ha marepunanax, usyqaeMeIX B JaHHOU JUCLMIUIHHE, Ga3sHPYIOTCS CIeAyIOIMe AUCIUIUIMHBI YIeGHOTO
IUIaHa, U3y4JaeMble I037IHee: TBEPAOTEIbHAs JJIEKTPOHUKA, HAHORIEKTPOHHKA, (PU3UKA MOy IIPOBOJHHUKOB, 3JIe-
MEHTHI X IPUOOPHI HAHOBIEKTPOHMKH.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHMS JUCITUIIJINHBI

3.1. Mzy4enne AHCOHIUIAHBLI HANPABJIEHO HA GOpPMHpOBaHHE y (AKAIABPOB CIEAYIOMHX npodec-
cuornanvnuvix komnemenyuii (IIK):

- CIIOCOOHOCTB CTPOMTH MpocTeiiue (GU3MUecKHe W MaTeMaTWYecKHe MOJENM MPHUOOPOB, CXEM, YCT-
POMCTB U YCTAHOBOK 3JIEKTPOHMKH M HAHOBJIEKTPOHHKH Pa3IUYHOro ()YHKIHOHAJBHOTO HAa3HAUCHUS, 4 TAKKE
HCIIOJIB30BaTh CTaHAAPTHBIC IIPOrpaMMHBIE CPEACTBA UX KOMIIBIOTEpHOro MoaemupoBanus (IK-1);

- CIIOCOGHOCTBIO BJANETh COBPEMEHHBIMM METOJAMHU PacyeTa M MPOEKTUPOBAHHS H3IEIHI MUKPOIJICK-
TPOHUKH M TBEPAOTEIBHOM 3JIEKTPOHMKH, CIIOCOOHOCTBIO K BOCHPHATHIO, Pa3paboTKe W KPUTHIECKOH OICHKE
HOBBIX c110c060B ux npoekruposanus (IICK-1);

- FOTOBHOCTBIO K BBIINOJHEHMIO HAYYHO-HUCCIIEIOBATENBLCKUX U OIBITHO-KOHCTPYKTOPCKUX paboT B obac-
TH TIPOM3BOZICTBA U3MIEITHI MUKPOIJIEKTPOHMKH U TBEPAOTENbHOM anektponrku (IICK-3).

3.2. B pesyabTaTe H3ydeHHs NHCHHIUIMHEbBI 0AKAIABP T0JLKEH:

3HATh:

— BHUIBI UHTErPAJIbHBIX CXEM M METOIBI U30JISILIUA B HUHTETpaJIbHBIX CXEMax;

= YCT'pOﬁCTBO, TIPUHIIUAIT HeﬁCTBHH H OCHOBHBIE XapaKTCPHCTHKM OCHOBHEBIX 3JIEMEHTOB HUHTETrpaIbHBIX
CXEM — 6I/IHOJIﬂpHBIX H IIOJIEBBIX TPaH3UCTOPOB U 0COOEHHOCTH HX pa6OTI>I B MHTEIrpaJIbHBIX CXEMaX;

— S3KBHUBAJICHTHHBIE CXEMBI U q)YHKLIHOHaJIBHLIC JJICKTPUICCKHUE MOJCIIN 6I/IHOJISIPHBIX U IT0JIEBBIX TpaH3HU-
CTOPOB HHTETPATIBHBIX CXEM;

— QYHKUMOHATBHBIE 3IEKTPUIECKHE MOJIEIH NPUGOPOB M METOIBI OLIPEICIICHHIS rapaMeTpoOB MOIEJIEN;

yMeEThb:

— OTpPEJENIATh IyTeM U3MEPEHUH M PaCYCTOB IAPAMETPBI MACCHBHBIX U aKTHBHBIX 3JIEMEHTOB UHTErPalb-
HBIX CXEM;

— TIPOM3BOJUTE BEIOOP MHTEIPAILHOM CXEMBI IS CO3JAHUS YCTPOMCTE MUKPOSIEKTPOHMKH U TBEPIO-
TEJIBHOH 3JICKTPOHUKM,

— NPEACTaBJIATE 3JICMEHTEI HUHTCIpaJIbHBIX CXEM B BUIE MOI[CJIeﬁ 1 SKBHUBAJICHTHBIX CXEM;

BJIA/IETh:

— HaBBIKaMH HpaKTI/I‘IeCKOP'I pa60TI>I C ITOJIYIPOBOIHHUKOBBIMHU an60paMH H 3JIEMEHTaMHU UHTCIPAJIbHBIX
CXEM.
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4. ObBbEM JIMCITMIIJINHBI 1 BUJAbI YYEBHOM PABOTBI

O61mas Tpy10eMKOCTh JUCIUIUTHHBI COCTABISEeT 2 3aYeTHBIE € IMHUIIEL
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Bun yye6Hoii paGoThl Bceero yacor CCMICTP
AyIuTOpHEIE 3aHATHS (BCEro) 36 36
B ToMm unce: -
Jlexumn 18 18
IpakTHugeckue 3aHATHS 18 18
CamocTosiTesibHasi pa6ora (Bcero) 36 36
B tom guce: -
TIpopaboTKa JIEKIMOHHOTO MaTepHana 4 4
IToAroTOBKA K IPaKTHYIECKIM 3aHATHAM 14 14
IToaroroBka K KOHTPOJIBHEIM paboTam 6 6
BrinonseHne ¥ 3amuTa MHOVBHIYaTbHOTO 3a/1a-
— 12 12
Ob1mas TpyRO0eMKOCTE Jac 72 72
3avetHble Emuarmn TpynoeMkocTH 2 2
5. COAEPX XAHUE TUCIIAIIJINHBI
S.1. Pa3gennpl JUCHUINIAHE H BUABI 3aHATHIA
s |8
= £xlSs S
- S |2E|&E g ®opmMupyembie
I /;1 HanmeHoBaHMe pa3jeia AHCHUIIHHBI g =EE| e = e KOMIETeHIUH
5 | 28 § e g (OK, IIK, IICK)
=)
E |3
1. | Beenenwe, neny U 334299 AUCLHUIUTAHG], OCHOBHBIE TOHITHA. 1 - - 1 HK}II;C:II'I<(1K-1;
=D
2. | Knaccudukauus HHTETPaIbHBIX MAKPOCXEM. 1 - 1 2 mﬁéﬁ%}{-l;
3. | bumonapHBIEe TPaH3UCTOPHI HHTETPAIBHBIX CXEM. 6 14 21 41 HK-I_II;CI;I<C3K-1;
4. | IloneBble TPaH3UCTOPH! HHTETPATHHEIX CXEM. 4 4 10 18 HK-I_II;Cl'IiC?’K-l;
5. | ITaccuBHBIE 37IEMEHTHI HHTETPAIBHBIX CXEM. 1 - 1 2 TIK-1; TICK-1,
I1CK-3
6 Jlorvueckue 3meMeHTH Ha GHIOISIPHBIX U OJIEBBIX TPAH3KUCTO- 2 ) 1 3 IIK-1; IICK-1;
" | pax. II1CK-3
ITK-1; [ICK-1;
7. |2 s - ’ ’
JIEMEHTH! IaMATH 1 1 2 [ICK-3
8. | IlmbpoBsie U aHAIOTOBBIE HHTETPALHEIE CXEMBL. 2 - 1 3 mﬁéﬁg&l;
HUTOIO | 18 18 36 72
5.2. Copep:xaHue pa3/iesi0B JUCHHILIAHBI (110 JICKIHSIM)
Ne HaumenoBaHue Tpyno- @opmupyemble
i /;'1 PA— Copaep:xaHHe pa3aeaoB €MKOCTh KOMIIETEHLHH
pasi (sac) | (OK,IIK, ICK)
Iemn u 3amadm Kypca. TpeboBanus k 00beMy 3HaHWM, YMEHUI U
HaBbIKOB. KpaTkas McTOpHYecKkas CIpaBKa IO 3TalaM Pa3BUTHSL
MHUKPOSJIEKTPOHUKH. MUKDOINEKTPOHNKa — KaK HAaydHO-
TEXHIYECKOE HAIpaBlIeHUE B 3IeKTpoHUKe. [IprHIMIBI U 33124y,
Breasms, Temm €IIacMble MUKPO3JIEKTPOHUKON. MUKpPO3JIEKTPOHUKA KaK HCTO-
3aa9y TACIIMII- P VKD TR, ’ P P IIK-1; IICK-1;
1 pHdecKU 00YCIIOBIEHHBIH 3Tall Pa3BUTHA ANEKTPOHUKH U OJHO M3 1
JIVHBI, OCHOBHEIE . TICK-3
5 Hﬂ'l,‘I/I}{ €€ OCHOBHBIX HAaIpaBJICHUH, oOecnednBaromee pa3paboTKy Kade-
° ’ CTBEHHO HOBOTO THIIA JJIEKTPOHHBIX NPHOOPOB - MHTErPalIbHBIX
mukpocxeM. Coderanue QU3MIECKOT0, TEXHOIOTUIECKOrO U CXe-
MOTEXHHYECKOTO AaCIIEKTOB MHKPO3JIEeKTpOHHKH. IlpenmerHas
00J1acTh AUCHMIUIMHBI «MUKPOSIEKTPOHUKAY, HOSOJIOTHI Kypca.
4




Hexoropme TIIOHATHUA: UHTETPalbHAA CXEMa, IIaCCUBHBIC U aKTHB-
HBIC J3JICMCHTEI HHTCI'paJILHOfI CXEMBI, CTCNCHb HMHTCIpaluu,
TUIOTHOCTH YIIAKOBKH JJICMCHTOB.

Knaccuduxanus
HHTErpalbHBIX
MHUKPOCXEM.

Knaccudukamysa HHTErpaJbHbIX MUKPOCXEM 10 Pa3INIHBIM IPHU-
3HaKaM. Kiaccuukanys HHTErpaabHBIX MHKPOCXEM MO TEXHO-
JIOTMYECKMM IIPH3HAKaM: IOIyIPOBONHHMKOBEIE, THOpUIHBIE H
IIpOYME MHKPOCXEMBL. MHKpocxeMbl Ha OumoisipHeix m MII-
snemenTax. IlubpoBsle U aHAIOrOBBIE MUKpOCXeMbl. HTerpais-
HBIE MHUKDOCXEMBI MAaJIOH, cpemHel M OONBIION CTeeHM HHTe-
rpauyH, cBepXO0IbIINe HHTETPAbHBIE MUKPOCXEMBI.

IIK-1; TICK-1;
TICK-3

Bunosnsipaeie
TPaH3UCTOPEI
HHTETPAJIbHBIX
CXEM.

Cxema noTokoB Hocurelel 3apanoB B bT. BHyTpennue duzuge-
ckue napameTpsl BT: addexTuBHOCTS 3MUTTEpa, K03ddUImeHT
nepenoca, 3(QQeKTHBHOCTh KOJUIEKTOpa. BHemHMe mapameTpsl
BT: xo>hduuuenT nepenadn Toka SMUTTEPa, KOIQHUIMEHT TIe-
penadm Toka 0as3pl. CBA3p MEXIY BHYTPEHHUMH W BHEIIHHMU
napamerpamu B BT. Cratmdeckue mapaMeTpbl Tpex pPeXHUMOB
pabotel BT. fBnenue B BT mpu 6ompmmex Tokax. Dddekr Momy-
nsammn 6a361 (3ddexT Spnm) u ero cnenctsus. [IpoGoit BT. Oco-
Oennoctu npobos BT B cxeme ¢ O3. Cratudeckue XapakTepH-
ctuku BT B cxeme ¢ Ob u O0.

Hunamugeckue XapakTepucTuk BT. O6macTy akTHBHO#M paboTH,
peXuMa OTCEYKM U HachlmeHus. IIpenensHble peXXuMEI IT0 TOKY U
HaINpsDKEHMIO.

VcunurensHele cBoiictBa BT B cxemax ¢ OB, OO u OK. YacToT-
Hble mapameTphl BT: mpenensHas gacrora kosgduuumenrta mepe-
a9y TOKa 3MHUTTepa, NpeNenbHasd 4acToTa KoddduiumenTa nepe-
Oayd Toka 6a3pl, IpaHWYHAs 9YacTOTa, MaKCUMaJbHas 4YacToTa
reHepanyn. 3aBUCUMOCTE 3 GEKTUBHOCTH 3MUTTEPA, KO3(]hHIy-
€HTa IlepeHoca, K03G(UIUEeHTOB epeIadl TOKa IMUTTEPA M TOKA
6a3bI OT 9aCTOTEHI.

Iepexonnsie mporeccsl B BT mis Brmodenuns ¢ Ob u 03, Xa-
PaKTEPUCTHKU IIEPEXOAHBIX IPOIECCOB: t3, tH, tpacc, tcm, tBKIL,
tBBIKII. ONKCaHue IEPEXOHBIX IPOLIECCOB METOIOM 3aps/a.
TemnepatypHble 3aBHCHMOCTH IMHAMHYECKHX XapaKTEPHCTHK.
3aBUCHMOCTE K03 (HITMEHTOB IIepeNadll TOKOB SMUTTEPA U 0ashl
OT TeMueparypsl. TepmocTabmibHOCTh cxeM ¢ OB 1 O3.
Omncanve BT kxak MMHEHHOro 4eThIpeXnomocHuka. CructeMa y-,
z- 1 h- mapamerpoB. Cxemsl 3amemenus BT B y-, z- u h-
napameTpax. Ilepexon oT 0JHON CHCTEMEI TAPaMeTPOB K APYTOM.
Cwmeicn h-napamerpos. B3amMocBsa3b h-mapaMeTpor ¢ (usmae-
cxuMu napameTrpamu BT. Pacuer h-napamerpoB no ¢usngeckum
napamerpam BT u HaoGopor. Metomer ompenenedus h-
[IapaMeTpoB.

Dusnyeckas SKBHBAICHTHad cxema BT. DKBUBaneHTHas cxeMa
BT ¢ Ob u O3 mri1 HM3KUX 4acTOT. DKBUBaNeHTHas cxema BT
UL BBICOKMX 9acTOT. IlapaMeTps! skBuBaleHTHON cXeMbl BT.
3asrcumocTs mapameTpos BT ot I, T u Uk.

I1-o6pa3Hast 1 rHOpHAHAS SKBUBAIECHTHBIE CXEMBL.

Mompusie BT. CocTaBHO# TpaH3uCTOp (TpaHsucTop JlapiHHITO-
Ha). JlaBuHHBIA TpamsucTop. ONHONEPEXOHBIH TPAHIUCTOP.
Hmxexunonnsii pansuctop. IGBT-tpansucTop.

Monenu BT: D6epca-Moina, 3apsnoynpasnsemas. Illymsr B BT:
OIIPe/IeJICHUE IIyMa, BUABI IIyMOB, HX 3aBHCHMOCTH OT YacTOTHI,
13, Uk.

OCOGEHHOCTH CTPYKTYp GMIONAPHBIX TPAH3UCTOPOB HHTETPailb-
HBIX CXeM. MeTo/bl M30AIMH B MHTErPaNbHBIX CXeMax: o0par-
HOCMEIIICHHBIM pP-N IEPEXOIOM, OUAIEKTPAYECKON IUICHKOM, BO3-
OYyIMBEIM IPOMEXYTKOM, [HINEKTPHIECKIMM MaTepHalaMHy,
KOMOMHMPOBAHHOM H30JIAIHEH.

MHOrosMuTTEpHBIE ¥ MHOTOKOJUIEKTOPHBIE TPaH3UCTOPEL. TpaH-
3UCTOPHI ¢ fuoxoM IlloTTku. TpaH3UCTOPB! p-N-p CTPYKTYPHI UL
UHTETPAIBHBIX CXEM W HOBBIE CTPYKTYPHI TPaH3UCTOPOB. JIHOIEI

TIK-1; TICK-1;
TICK-3
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HMHTETPAJIbHBIX CXEM.
OKBHBAICHTHAs CXeMa M MOJEIb HHTETPAIbHOTO OUIOSPHOTO
TPaH3KUCTOPA.

YeThIpeXCoiHbIe THPHCTOPHEIE CTPYKTYPBL.

ITonessie TpaH3u-
CTOpBI HHTE-
IPAJBHBIX CXEM.

HT ¢ ynpasisromum p-n mepexogoM. Yerpoiictso I1T. TIprsImm
neficTeus. SlBnenme oTceuku xanana, UOTC. IIpuduHsl, IIPHUBO-
JAINue K OTCEYKE TOKa M NpupameHus Toka. IIpomeccsr B IIT
MOCIIe OTCEYKM NpHUpalleHus Toka. KadecTBEeHHEIM BHI BBIXOMI-
HeIX BAX. Pacuer Beixomubix BAX IIT ¢ ynpasmsromum nepe-
xozoM. Ilepenarounas xapakrepuctika. OCHOBHBIE XapaKTepH-
CTHKH yCWIIUTENBHOTO PEXNMa: KPYyTH3HA, BHYTPEHHEE COIPO-
THBJICHUE, KOO()QUIMEHT YCINCHHUSA 10 HANpPSKEHMIO. DKBHBa-
nentHas cxema IIT ¢ ynpaBmsromuM mepexomom. I'paHmdaHas
9acToTa, KPUTCPHH IPAHMIHON JacTOTEL. CXeMBI 3aMEIeHHS st
HY u BY s tpex cxem Bxmoderws I1T.

IoneBble TPaH3UCTOPHI ¢ M30IMPOBAHHBIM 3aTBOPOM H HHIYLW-
poBanHBIM KaHasioM (M/III-TpamsucTop). Vcerpoiictso. ITprmmumn
nevicTeua. Hanpsoxerme

Unop. KadecTBeHHBIH BUI BXOOHBIX 4 BEIXONHEIX BAX MJIII-
TpaHsucTopa. IlepenaTodHas XapakTepucTHKA. PacdeT BEIXOIHBIX
CTaTHYECKMX XapakTepucTHK. OCHOBHBIE NapaMETPEl YCHIIHTENh-
HOI0 ¥ KJIOYEBOI'O PEXUMOB paboThl. IlepexomHbie IpOLECCHL.
Kommnemenrapnas napa. OxBuBaieHTHast cxema. Mopenn MJIII-
TPaH3UCTOpA: TMHAMHIECKAs MOJENb MaJIoro ¥ 6OJIBIIOr0 CUrHA-
10B. CTaTHYeCKas B AUHAMHUYECKAL MOJIETb MOITHEIX 11T,
IToneBble TPaH3UCTOPEI C M30MMPOBAHHBIM 3aTBOPOM M BCTPOCH-
HBIM KaHAJIOM. Y CTPOMCTBO, NPHMHIMI JEHCTBHS, KBIBAICHTHAS
cxeMa. CeMeHCTBO BEIXONHBIX CTATHYECKHX XapaKTepucTHk. Ile-
pelaTo4yHbIe XapakTepucTHKA. OTIMYde TPaH3UCTOpa CO BCTPO-
CHHBIM KaHAIIOM OT pHO0pa ¢ MHIYLUPOBAHHBIM KaHAIOM.
TpamsucTops! ¢ n-kaHanaMM U CaMOCOBMEIIEHHBIME 3aTBOPAMH.
ITapameTpsl W XapaKTepUCTHKM TPAH3MCTOPOB C KOPOTKMMH Ka-
HajaMy. PasHOBMIHOCTHM IIONEBBIX TPAH3UCTOPHBIX CTPYKTYP
CBHC.

OCO0OEHHOCTH ONEBBIX TPAH3UCTOPOB C YIPABJAIONIMMHE Iepe-
XOJjaMH B MHTETPAJIbHOM HCIONHEHMH. [1apasuTHas CBA3b MEKIY
SJIEMEHTaMH 9epes3 MOIyHU30IUPYIOIIYIO TIOIIOXKKY.
Hurerpansrbie cxemsl Ha IITII ma OCHOBE apCeHHMOA TaJUIHL
HEMT-TpaH3ucTopsl.

ITK-1; IICK-1;
IICK-3

ITaccuBHEBIE 1€~
MEHTEI UHTE-
TPANBHBIX CXEM.

HOJ’IyrIpOBOZ[HI/H(OBBIe PE3UCTOPEI, IUICHOYHBIE PE3UCTOPHI, KOH-
ACHCAaTOPBl U MHAYKTUBHOCTH, MHKPOIIOJIOCKOBBIE JIMHUU U 3JIe-
MCHTEI Ha X OCHOBE.

IIK-1; TICK-1;
TICK-3

Jlormueckue 3ire-
MEHTEI Ha OHUIIO-
JAPHBIX U TTOJIe-
BBIX TPaH3HUCTO-
pax.

Knaccudukaius Jorndeckux 3jeMeHToB. OCHOBHBIE XapaKTepH-
CTHKH M TIapaMeTpPhl JOTUYECKHUX 3JIEMEHTOB. DJIEMEHTEl TPaH3u-
CTOPHO-TPaH3UCTOPHOH  JIOTHKH.  OJIEMEHTHl  OMHTTEPHO-
cBs13aHHOM Joruku. Jlormaeckue 3meMeHTsl BUC ¢ MEXEKIMOH-
HBEIM IHTaHueM. OIeMeHTHl I1I0TTKH-TpaH3UCTOPHOM JIOTHKH H
uHTErpanbHoi IoTTKU-TOTHKA.

WngsepTop Ha n-kaHampHEIX MIII-TpaH3ucropax. MHBEpTOp Ha
KOMILIEMEHTapHBIX TpaH3ucTopax. Jlormgeckue snemenTsl U-HE
u WIIN-HE. Jlormaeckue 31eMeHTH TAHAMUYECKOro THIa. JIoru-
YeCKHe DJJIEMEHTBl CBEPXCKOPOCTHBIX MuKpocxeM Ha MEII-
TPaH3HCTOpPax.

IIK-1; TICK-1;
IICK-3

ONeMeHTHI MaMs-
TH.

O7eMeHTHl NaMATH cTatudeckoro tuma Ha MJIII-TpaH3ucTopax.
OneMeHTsl [aMsATH  JWHaMudeckoro Ttuma Ha  MJII-
TpaH3UCTOpaX. OJEMEHTHI MHKPOCXEM pPEelnporpaMMUpPYEMBIX
IIOCTOSHHBIX 3alIOMHHAIOIMUX YCTPOUCTB. DIEMEHTHl MaMATH Ha
OMIOJPHBIX TPAH3UCTOPAX.

IIK-1; IICK-1;
IICK-3

udporsre u
aHAJIOTOBbIE MH-

TETPaJIbHBIC CXE-
MEI.

Tpurrepsl. I1oTynIpOBOIHUKOBEIE MUKPOCXEMEI NaMATH. MUKpO-
nporeccopsl 1 MEUKpo-OBM. Jlornaeckue BHC.

IIK-1; TICK-1;
IICK-3
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5.3. Pasgesipl AuCOMIVIMEBI H MEeKIACIUNIAHAPHbIE CBSI3H ¢ 00eCHeYnBAOMMUMHA (TIPeabl-
AYyIIAMH) U 00ecnieTnBaeMbIMH (ITOCJIEYIOMMMHE) THCITHILIHHAMM

Ne Ne pazgeiioB JaHHO# AMCOMIIHHBI, 11 KOTOPBIX HEO0XOIUMO U3Y-
No HanMERGEARNE OOCCCTRERIOIIEL YeHHe ofecneynBaroux (MpeabIIyINX) U o0ecneyuBaeMbIx (mocJie-
(mpeabIAYINX) U 00ecneYnBaeMbIX
n/m (mocenyromyx) TUCHUNIIHH LENE(ER) M G AR
Ay 1 | 2 | 3 4 | 5 | 6 | 7 T 8
ITIpenmecTByOMAe AUCHUNIMHBI
1. | dusuka + + + + + + + +
2. | TeOpEeTHYECKHE OCHOBBI 3JEKTPOTEXHUKH - + + + + + + +
3. | ¢u3uKa KOHAEHCUPOBAHHOTO COCTOSIHUS + - + + - = - -
4. | MaTepHaIbl SIEKTPOHHOM TEXHUKA + - + + . - s -
IMocaeaywomue quCHANIHHBL
1 | TBepHOTENIbHAS DIIEKTPOHHKA + + + + + + + +
2 | HaHO3JIEKTPOHHKA + - + + - - - -
3 | dusmuKa MONTyIpPOBOIHKUKOB + - - = - - 2 =
4 | s1eMeHTHl U IPUOOPHI HAHOIIEKTPOHUKHI + + + + + + + +
5.4. CooTBeTCTBHE KOMIIETEHIMI, (JOPMHUPYEMBbIX NPH H3yYeHHH IHCIUILIAHBI, U BHIOB
3aHATHH
Iepeuens Bunw! 3ansTHii
" ®opMBI KOHTPOJIS
KOMIIeTeH Ui J o3 CPC

Ompoc Ha nexax. OT9eT Mo NpakTHIeCcKoi paboTe.
ITK-1 + + + Pe3ynsTaThl KOHTPONBHBIX PabOT. 3alKUTa MHIUBHITY-
JIBHOTO 3aJaHMts.

Ompoc Ha neknuax. OTIeT o DpaKkTHIecKon paboTe.
IICK-1 + + + Pe3synsTaTel KOHTPOJIBHBIX PabOT. 3amuTa HHIUBHITY-
JIPHOTO 3aJaHus.

Ompoc Ha nekmsax. OTIeT o NPaKTHIECKOR paGoTe.
IICK-3 + + + Pe3ynbTaThl KOHTPOIBHBIX PA0OT. 3alUTa HHIUBHIY-
AJILHOTO 3aJaHII.

6. METOIbI 1 ®OPMBbI OPTAHU3AIINU OB YYEHU A
TexHO010THH HHTEPAKTHBHOI0 00y4eH sl P Pa3HbIX GopMax 3aHATHII B yacax

®opmbI IIpakTHyeckne
Jlexuun (4ac Bcero
MeTtoanl 0 (A c) 3aHATHSA (4ac)
Mynvmumeouiinvie npesenmayuu ¢ gudeoponuxamu u
DPa30aMOYHBIM MAMEPUANOM C ROCTEOYIOUUM 0BCYHC- 4 4 8
OeHuem
Paboma e xomande - 6 6
HITOro MHTEpaKTHBHEIX 3aHATHI 4 10 14

7. JABOPATOPHBIN IPAKTUKYM

HE NPeIyCMOTPEHO
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8. NPAKTHYECKHUE 3AHSITUS (CEMUHAPBI)

Ne Ne paznena Tpyno-
oot )IHCIE)HHJ'II/IHBI TemMaTHKa NpaKTHYECKUX 3aHATHI en(ucoc*)n, g%tﬂl{ﬁze#gﬁ
yac.
1 3 CXeMBI BKIIIOUEHIS U PEXKUMBI paGOTHI OHIIOIIPHOTO TPaH3HCTO- 1 OIIK-2; ITK-1;
pa. IICK-3
2. 3 Pacder BHyTpeHHIX ITapaMeTpoB GUITOIAPHOrO TPaH3UCTOpA. 2 OHI;I-C‘:’ZI;CI_IBK_I;
3 3 Pacuer BHEIIHIX napaMeTpoB GHIIONAPHOTO TPAH3HCTOPA. 2 Omf{éi(r;K—l;
4. 3 S¢dext Dpmnu B GUIOIAPHBIX TPAH3ACTOPAX. 1 OHIISI-S;(I—EK-I;
=D
5 3 HacTOTHBIE CBONCTBA OHITOIIPHOTO TPAH3HCTOPA. 2 OHI&%&%K_I;
6 3 Ormpenenenne ManoCHTHAILHBIX NapaMETPOB 6unonIpHOro Tpas- 5 OIIK-2; ITK-1;
3HCTOpA. IICK-3
7 3 Ornpenenenue mapamMeTpoB 3KBUBAJIEHTHON CXEMbI OUIIONIAPHOrO 5 OIIK-2; ITK-1;
TPaH3HUCTOpA. IICK-3
8 4 PacyeT napameTpoB IoJIeBbIX TPAH3ACTOPOB. 2 Onﬁgi(ré&l;
9 3 KP Nel «PacueT napamMeTpoB GHIIONSPHBIX TPAH3HCTOPOBY. 2 OHIISI_éi(I;K-I;
10 3 KP Ne2 «PacueT MaloCHTHATBLHBIX IapaMETPOB | TAPaMETPOB 5 OIIK-2; ITK-1;
) SKBUBAJIICHTHEBIX CXEM OHMIIOAPHOTO TPAH3UCTOPa» TICK-3
9. CAMOCTOSITEJBHASI PABOTA
Ne Ne pazpena TemaTuka caMoCTOsITEILHOM PaboThI Tpyno- Komnerennuu | KoHTpous BhImoJHe-
€MKOCTh
n/n | AUCHMILIHHBI (Oemanuzayus) (ae) OK, IIK, IICK HHS paboThI
L. 2-8 IIpopaboTKa JIEKIMOHHOTO MaTepHaa 10 Oﬂﬁ-éi(gl(-l; Omnpoc Ha JIEKIHUIX
5 3.4 IpopaboTka TeKIMOHHOrO MaTepHala NPy 10 OIIK-2; ITK-1; OTyer no npakTude-
) } IIOArOTOBKE K IPAKTUIECKUM 3aHITHIM TICK-3 CKOii pabore
3 3 IpopaboTka JEKIHOHHOrO MaTepyaia Ipa 4 OIIK-2; IIK-1; | Pe3ynbTaTsl KOBTPOIIE-
) TOJITOTOBKE K KOHTPOJIBHBIM paboTam TICK-3 HBIX paboTt
BrinmonHeHue ¥ 3amuTa MHIMBHIYATEHBIX OIIK-2; ITK-1; | 3amura MHIUBHIYAIb-
4. 3-4 . 12
3aJaHMA. TICK-3 HOTO 33aJaHus

10. MIPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

HE NPeyCMOTPEHO

11. PEUTUHT OBASI CHCTEMA JJISI OLEHKU YCIIEBAEMOCTH CTYJAEHTOB

Tab6auua 11.1. bananHble 0MEHKH [JIsI 3JIEMEHTOB KOHTP0JIst

MaxcumasibHbIA MK CHMALS HE L MaxkcumaJsbHbIH
DJ1eMeHThI 6ann Ha 1-yro KT Gann 3a nepuOx Me- 0an11 3a nepuox Me- | Bcero 3a
y4eOHOH AesiTeTbHOCTH C HayaJla ceMecT- 1KT u 2KT kay 2KT u Ha ko- cemMecTp
pa oy Hell ceMecTpa
WapuBuayansHOe 3aganme Nel 10 10
WupvBunyansHoe 3agaHue Ne2 10 10
WunuBunyansHOe 3aganue Ne3 10 10
KonTponrHas pabora KP-1 15 15
KonTponsHas pabora KP-2 15 15
OT4eTsl 0 MPaKTUYECKUM 3aHATHAM 10 5 10 25
KoMIOHEHT CBOEBPEMEHHOCTH 3 3 3 9
Tlocemenue 3aHATUI 2 2 2 6
HToro MakcumMyM 3a NEPHOA: 40 35 25 100
HapacTtaiomum UTorom 40 75 100 100
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Tabauma 11.2. Ilepecder 621108 B OLIEHKH 32 KOHTPOJIbHbIE TOYKH

Banibl Ha JaTy KOHTPOJIbHOH TOYKH Onenka
> 90 % ot MakcuManbHOU cyMMBbl 6amoB Ha gaty KT 5
Ot 70% 1o 89% o1 MakcumanbpHO# cyMMe! 6ajutoB Ha gaty KT 4
Ot 60% 10 69% 0T MakcuMaNbHO# cyMMBI 6ajutoB Ha naty KT 3
< 60 % ot MakcuManbHOM CyMMBI 6ajuToB Ha aaty KT 2

Tabauma 11.3. Ilepecder cymMmbl 6217108 B TPAJHIMOHHYIO H MEKIYHAPOTHYIO OIICHKY

Ouenka (FOC) Hrorosasi cymma 6a.n.r1?3, YYHUTBIBAeT yCIEIIHO Ouenka (ECTS)
CIaHHBII IK3aMeH
5 (oTmaHO) (324TEHO) 90 -100 A (0oTIMIHO)
85-89 B (o9eHs xopommo)
4 Cropom] 75_84 C (xopomo)
(3agTeHO)
1074 D (ynoBneTBOpUTENHHO)
3 (YOOBJIETBOPHUTENHHO) 65—-69 Y P
(3agTeHO) 60 — 64 E (mocpencTBeHHO)
2 (HeyOBIETEOPUTEILHO), Huzxe 60 6aioB F (BeynOBIETBOPUTENHHO)
(He 3a9TeHO)

Bomnpocs! 118 HOATOTOBKH K 329€TYy:

1. Kimaccudukanys HHTErpaIbHBIX MUKPOCXEM IT0 PA3IMYHBIM MPU3HAKAM.

2. Knaccudukanys HHTETpaIbHBIX MUKPOCXEM II0 TEXHOJOTHYECKHM MPU3HAKAM: MOJTYTIPOBOIHUKOBEIE,
THOPHUIHBIE U IPOYUE MUKPOCXEMBL

3. MuxpocxeMbl Ha OumosisipHbIX u M/ITI-31emMenTax.

4. ITudpoBrIe ¥ aHATIOTOBEIE MHKPOCXEMBL.

5. MHTerpaipHple MUKPOCXEMBl MaJIOH, cpenHell U OOMBIION CTeeHH HHTETPAIMH, CBEPX0OIbIINE HHTE-
IpajIbHbIE MUKPOCXEMBEL.

6. bunosapuelii TpansucTop (BT): onpenencHue, CXeMbI BKIIIOUYSHUS, PEKAMBI pa0OTHL.

7. ApetidoBerit 1 6e3npeiidopoiii BT.

8. Cxema nortoxoB Hocureneii B bT.

9. BHyTpennue napametpsi BT: v, all, a*.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22
23.
24.
25.
26.
27.
28.
29.
30.

31

Buentaue napametpsl BT: a, f.

Cratuyeckue xapakTepucTHku BT.

YcunurensHble cBoiicTBa BT.

Yacrotrsle mapametpsr BT.

OxBuBajeHTHas cxema BT.

BT xak geTelpexnonrocHuk. Crucrema y, z, h — napameTpos.
Momusie BT.

JlaBuuHEI BT.

OnHonepexoIHBIN TPAH3KUCTOP.

HHXEKIMOHHEBIN TPaH3UCTOP.

ITymsr B BT.

Mogens D6epca—Moiia.

Knaccudukarms u mapkuposka BT.

IToneseie Tpansucropsl (I1T): onpenesieHue, BUILL
IIT ¢ ynpapasromuM nepexonoM U 6apeepom LIoTTKH.
IIT ¢ ”HAYUHPOBAaHHEIM U BCTPOEHHEIM KAHAJIOM.

Beprukansnsiii M/III-Tpan3uctop.

TITII.

THUPHCTOPEL: ONpeeNeHUE, BUIBL.
Ipusimn qelcTBUS AUOTHOTO THPUCTOPA.

. TprOIHBIN THPHCTOP.
32.
33.
34.
35.

CHMMETpUYHEBINA TUPUCTOP.

IomynpoBoJHUKOBBIE NaTUYMKH, IPE0OpPA3OBATEINN.
MeTons! U30JISIHH.

MHOrosMHTTEpHBIH # MHOTOKOJLIEKTOPHBIHA BT.
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36. BepTuKanbHBIi M TOPU3OHTAIBHEIM TPAH3HCTOP.

37. TlomynpOBOTHUKOBEIE PE3UCTOPHI, IUICHOYHEIE PE3UCTOPBI, KOHACHCATOPBl U MHIYKTHBHOCTH, MMK-
POTIOIOCKORBBIE JIMHUY U 3JIEMEHTHI Ha UX OCHOBE.

38. Kinaccubukaims Joruueckux SJIeMEHTOB.

39. OcHOBHBIE XapaKTEPHCTHKYU M NTAPAMETPEI JIOTHYECKUX JIEMEHTOB.

40. SeMeHTHI TPaH3UCTOPHO-TPAH3UCTOPHOM JIOTHKH.

41. DneMeHTHI SMUTTEPHO-CBA3aHHOM JIOTHKH.

42. Jloruyeckue sneMenTsl BUC ¢ HHKEKIHOHHBIM THTAHHEM.

43. Onementsl IIIOTTKH-TPAaH3UCTOPHOIM JTOIHUKY uHTErpaibHON IIIOTTKHU-TOrMKH.

44. NuBeptop Ha n-kaHansHeIX M/ITI-TpaH3ucTopax.

45. VluBepTOp Ha KOMIUIEMEHTAPHBIX TPaH3UCTOPAX.

46. Jlormaeckue snementsl U-HE u UJTHA-HE.

47. Jloruaeckue 3JeMEeHTH JUHAMHIECKOTO THIIA.

48. Jlormdeckue 3MeMEHTHI CBEPXCKOPOCTHBIX MUKPOCXEM Ha MEII-Tpan3ucTopax.

49. Dn1eMeHTBI aMATH CTATHIECKOTO THIIA HA MJII-Tpan3ucTopax.

50. D7IeMEHTHI TaMATH AUHAMMYECKOTO THIIA HA M/II1-Tpan3ucropax.

51. DneMeHThl MEKPOCXEM PEIpOrpaMMHUpYeMBIX IIOCTOSHHBIX 3aTIOMHHAIONIIX YCTpOMCTB.

52. DneMeHThI MaMATH Ha OHMITOJSIPHBIX TPAH3UCTOPAX.

53. Tpurrepsl.

54. TIomympoBOJHUKOBBIE MUKPOCXEMBI IAMSTH.

55. Mukponpomueccopsl ¥ MEKpo-OBM.

12. YYHEBHO-METOANMYECKOE M UH®OPMAIITMOHHOE OBECIIEYEHHUE JAUC-
IUITINHBI

12.1 OcHoBHas JuTepaTypa

1. CmupHoB 10.A., Cokxonos C.B., Turos E.B. OcHOBBI MEKPOSITEKTPOHUKH U MHEKDOIIPOLIECCOPHOM TeX-

HUKH. — VYuebHoe mocobue. — CII6.: Jlams, 2013. — 496 c. — [37eKTPOHHBIH pecypc]. —
http://lanbook.com/books/element.php?pll_cid=68&pll id=952

12.2 JTonoHATEIbHAS JIUTEPATYPA

1. Cremanenko WL.II. OcHOBEI MUKPO3IeKTpOHKKH. — M.: JIabopaTopus 6a30BbIx 3Hanmit, 2004, — 488 c.
(224)

2. Iacemkos B.B., Yupxkun JLK. IToxynpoBogHukoBslie mpubopsl. — M.: Beicmas mkoia, 2006. — 480 c.
93)

3. Tposin ILE. MukposnekTposuka. YuedHoe nocodue. — Tomck: TYCVYP, 2007. — 346 c. (50)

4. lyka A.A. Dnexrponuka. — CII6.: BXB-ITerepGypr, 2006. — 800 c. (3)

12.3 YuebHO-MeTOOHYECKHE OCOOHS H POrPAMMHOE 00ecIedeHne
1. Tposu ILE. MukpoanekTpoHHKa. Y4eOHO-MeTOANYECKOe MOCOOUE M0 NPAKTHIECKHMM 3aHATHAM H Ca-
MocrosaTenpHoM pabote. — Tomck: TYCVYP, 2007. — 103 c. (50)

12.4 ba3bl JaHHBIX, HH(POPMAHMOHHO-CIIPABOYHbIE H MIOUCKOBLIE CHCTEMBI

1. OO6pasoBareneHbIi mopTan B CBOOOAHOM nocTyme: «DH3MKa, XHMHs, MaTeMaTHKa CTYIAEHTaM M
mkospHuKaM. O6pazoparenbHblii npoekt A.H. Bapruna» — Pexxum moctyna: http://www.ph4s.ru/

2. «EnuHOE OKHO J0CcTyna K 06pa3oBaTelbHBIM pecypcam» [DIIeKTpOHHBIM pecypc]: uHOOpMaUXMOHHAS
cuctema. — Pexxum pocrtyna: http://window.edu.ru/

3. «¢LIBRARY.RU» [OnexTpoHHBIH pecypc]: HaydHas >JeKTpOHHAsS OUONHOTeka. — PexxuMm mocTyma:
http://elibrary.ru

4. «HayuHo-oOpa3soBarensHblii mopran TYCVYP» [DnekrpoHHBIM pecypc]: HaydHO-00pa30BaTEIBHBIM
[opTaj yHUBepcuTeTa. — PexxyiM goctyna: http://edu.tusur.ru/

13. MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHUWE JUCHUIIJINHBI

[ peanm3anyy IporpaMMbl Y9eOHOH AMCLUILIHHEL TpeOyeTCs ayIUTOPHS, OCHAIIEHHAS MYJIETUMETHI-
HBIM TIPOEKTOPOM.

10
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Jlupexrop AenapTamenTa 06pasoBaHusi

(IIpopexTop)no y4eGHoii paGoTe)
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« ﬂ » 29 2016r.

®OH/I OIEHOYHLIX CPEJICTB I10 YYEFHOM JVCIHIAILIMHE
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1. BBEJIEHHME

@oHp oueHouHbIX cpeacTs (POC) sBIsETCS NPWIOKEHHEM K pabodeii nporpaMMme yueOHOM auCIMILIN-
Hbl «MUKpPO3/IEKTPOHHKA» M TIPE/ICTABIAET COOON COBOKYNHOCTE KOHTPONBHO-H3MEPUTENbHBIX MaTepHajioB
(THIIOBBIE 3a124¥ (3a1aHKA), KOHTPOIBHBIE PaGOTHI, TECTHI U Jp.) H METONOB HX HCIIOJIB30BaHMA, IpeIHa3Ha-
YCHHBIX [UISI MIBMEPEHUSA YPOBHS NOCTIDKCHHS CTYIEHTOM YCTAHOBIIEHHBIX PE3YJILTATOB OOYUESHHS.

©OC no y4ye6Hol mucumUEHE «MUKPOSIEKTPOHUKA» UCTIONB3YeTCs TIPU IPOBEHECHHH TEKYIIEero KOH-
TPOJI YCIIEBaeMOCTH M IIPOMEKYTOYHOM aTTeCTalMi CTy JEHTOB.

IlepeyeHp 3aKpEIUIEHHBIX 32 UCIHMILTHHOM «VHKpPOSTEKTPOHUKAY» KOMIIETCHIIMI IPUBEeH B TabHIe 1.

Tabnwva 1 — ITepedeHs 3aKpeIUIEHHBIX 32 AUCIMINTHHON KOMITETEHIIAMN

Kon

DopmMy.IMPOBKA KOMIETEHIMH

JTanbl GopMUPOBAHUSA KOMIIETEHUUH

IIK-1

- CNOCOOHOCTH CTPOUTH IpOCTeime (pu3mde-
CKHE ¥ MaTeMaTHYeCKHe MOJENH HpHOOpOB,
CX€M, YCTPOMCTB M YCTAHOBOK 3JIEKTPOHHKA K
HAaHO3JIEKTPOHUKM DPa3IMIHOr0 (YHKIHOHAIS-
HOTO Ha3HA4€HHUs], a TAkKe KCIOJIb30BaTh CTaH-
JapTHEIE NPOrpaMMHBIE CPEACTBA MX KOMIIBIO-
TEPHOTO MOJIECTUPOBAHMA.

3HQMb SKBHUBAICHTHBIE CXEMBI U (YHKIMOHATIBLHBIE JJIEK-
TPUYECKHIE MOJIEIH GHIONAPHBIX U MOJEBHIX TPAH3UCTOPOB
HHTETPATIbHBIX CXEM;

YMempb NPENCTABIIATE JI€MEHTHl HHTEIPAJIbHEIX CXEM B BHIE
Mozeneil ¥ 9KBHBAJICHTHBIX CXEM;

énademv HAaBBIKAMH NPAKTHIECKOH PaGOTHI C MOMYIPOBO-
HUKOBBIMH OPHOOPAMH H 3JIEMEHTaMU 3JIEKTPOHHBIX CXEM

IICK-1

- CIIOCOOHOCTH BIAJIETh COBPEMEHHBLIMH METO-
aMH pacdera M IIPOSKTHPOBAHUS H3EIIMI
MHKPO3JIEKTPOHUKH M TBEPAOTENBHOM 3JIEKTPO-
HHKH, CIOCOOHOCTBIO K BOCIPHUATHIO, paspa-
0O0TKE ¥ KPHTHYECKOM OLEHKE HOBBEIX CIIOCOOO0B
HX MIPOEKTUPOBAHHUSL.

3Hame YCTPOUCTBO, IPUHIMI JeHCTBUA U OCHOBHBIE Xapak-
TEPUCTUKA OCHOBHBIX 3JIEMEHTOB WHTEIPATHLHEIX CXEM —
OHMIIOILIPHEIX U IOJIEBBIX TPAH3WCTOPOB M OCOGEHHOCTH HX
paboThl B MHTETPANIBHBEIX CXEMaX;

ymemb OTPENENATE IyTeM M3MEPEHUI U PacueToB HapameT-
Pbl TACCHBHBIX M aKTUBHBIX 3JEMEHTOB HHTETPAIbHBIX
CXEM;

YyMemb IKCIIEPAMEHTANIBHO ONPENEIIATh apaMeTphbl TBEPIO-
TENBHBIX NPUOOPOB U 3IEMEHTOB MUKPOCHCTEMHOM TEXHM-
KH;

6nadems HaBBIKAMH HPaKTHIECKON pabOThl C MONYHIPOBOI-
HMKOBBIMHM OpUOOpaMHU M 3JTIEMEHTaMH 3JIEKTPOHHEIX CXEM

IICK-3

- TOTOBHOCTH K BHINOJHEHUIO HAyYHO-
HCCIIEOBATEIBCKIX 51 OIIBITHO-
KOHCTPYKTOPCKHX PaboT B 00acTH IPOH3BOI-
CTBa H3JCIHHA MHKPOSIEKTPOHHKM U TBEPIO-
TENBLHOM JJIEKTPOHUKH.

3namb QYHKIHOHATEHBIE DIEKTPUIECKHE MOIENH IPHGOPOB
U METOJIBI OIPeIeNIEHUS IapaMeTPOB MOIEIEH;

YmMemp TIPOU3BOIANTE BHIOOD MHTErPaIbHOM CXEMEI IS CO3-
TaHUsg YCTPOWCTB MHKDODJIEKTPOHHUKH M TBEPAOTENLHOM
JNIEKTPOHUKH;

671a0ems HABBIKAMH IPAaKTHIECKON paGOThHI € MOIYIpPOBOI-
HHMKOBBIMH OPHOOPaMH M 3JIeMEHTAMH JIEKTPOHHBIX CXEM

2. PEAJIM3AIIUA KOMHETEHIII/IIE
2.1 Komnerenuus ITK-1

IIK-1

CIIOCOOHOCTHL CTPOHTHL HpocTelimue (pH3HIECKHE H MaTeMaTHYeCKHe MOJAeJd NpPHOOPOB, CXeM,
YCTPOHACTB H YCTAHOBOK 3JeKTPOHHKH H HAHOJJIEKTPOHHKH PA3JHYHOr0 (YHKIHOHAILHOIO
Ha3HAYEeHH, 2 TAKIKE HCIO0Jb30BaTh CTAHAAPTHBIE NPOrpaMMHBbIe CPEICTBA HX KOMIbLIOTEPHO-

Iro MOAECJIHPOBAHHSA

Jlna hopMUpoBaHU KOMIETEHIIMH HEOOXOAUMO OCYIIECTBUTH psif 3TaroB. Comep:kaHue Tanos GopMu-
POBaHM KOMIIETEHIIUY, BUIBI 3aHATHH ¥ HUCIIONB3YEMEIe CPEICTBA OIEHUBAHUS MTPEACTABIIEHbI B Tabmuue 2.1.
Tabnuna 2.1 — Otansl GopMHUPOBaHHSI KOMIICTCHIIMH U MCIIOJIB3YEMBIE CPEJICTBA OIIEHUBAHMS

CKHE MOJCIHU 6I/IHOJ'I}IpHBIX u
IIOJIEBBIX TPAaH3UCTOPOB HHTE-
TPAJIBHBIX CXEM;

cXeM;

MoJenen u

Cocran 3HaThL Ymern Bnagers
CopepxaHue | 3Haem >KBUBAICHTHBIE CXEMBI M | yMeem NPENCTABIATH 3JEMEH- | 61adeem HABBIKAMU MPAKTHIECKOM
3TAIOB (GyHKIHOHANBHEIE  3JEKTpUYe- | ThI MHTETPAIBHBIX CXEM B BHAE | paboThl C IIOJIYIPOBOIHAKOBBIMH

npudopamMy U 3IEMEHTaMH 3JIeK-
TPOHHBIX CX€M HaBBIKAMU IPaKTHU-
9ecKoil paboThHI ¢ IOJIYIIPOBOJHU-
KOBBIMH NpUOOpaMu M 3JEMEHTa-
MU 3JIEKTPOHHBIX CXEM

3KBHUBAJICHTHBIX
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MbI€ CPEACT-
Ba OLICHHUBA-
HUsI

Ta);

[ITa);
3auer

IMpakTiyeckoe 3amaHue (3amiu-

KontponsHas paboTta;
WnnuBunyancHOoe 3amaHue (3a-

HONIHeHYe, 0QOpMIICHHE);
WunusunyansHOE
(BrImonHeHwue, 0hopMITEHHE);

3aJaHHuC

Buppl 3ans- | Jlekouw; IIpakTideckue 3aHATHS; WBnuBunyansHOe 3a/1aHNE;
THIA IIpakTruecKue 3aHATHS; WnnuBunyalsHOE 3aJaHuUE; CamocrosTensHas paboTa
I'pynnoBsle KOHCYIBTALIAN CamocTosrtensHast paboTa
HUcnons3ye- | Ompoc Ha JeKIuy; IpakTrgeckoe 3amande (BbI- | 3adeT

O6HIPIC XapaKTCPUCTUKHU nokazaTeiel u KPUTCPHUEB OLICHUBAHWA KOMIICTCHIIMU Ha BCEX dTarax npuBcac-

HBI B Tabune 2.2.

Tabmrma 2.2 — O6uire XapakTepUCTHKH MoKa3aTesel i KPUTEPHEB OLIEHHBAHMSA KOMIETEHITIHM I10 3TaraM

IToxka3aTesn u KpUTe-
puH

3HaThe

Ymerhb

Bnagern

OT1auyHO
(BBICOKHI YPOBEHb)

obnamaer (aKTUYECKUMH U
TEOPETUYECKUMHY 3HAHUAIMH B
Ipefenax H3yd4aeMoil obiac-
TH C [OHMMAaHUEM TIPaHHIl
TIPAMEHUMOCTH

oOnamaeT muama3oHOM Ipak-
TUYECKUX yMEHuH, Tpebye-
MBIX OJI pPa3BUTHA TBOpYE-
CKUX pemIeHui, abcTparupo-
BaHMA OpoOIIeM

KOHTPOJHpYET paboTy, Ipo-
BOIHT OLICHKY, COBEPINEHCT-
BYyeT IefcTBUSI paboThI

Xopowo
(6a30BbIil yPOBEHb)

3HaeT (DakThl, IPUHIIUIEL,
IIPOLIECCH, O0ImMuUe MOHATHS B
npenenax Hu3ydaeMoil obmac-
TH

oblamaeT OUAma3OHOM Ipak-
TUY9EeCKUX yMEHWH, Tpeldye-
MBIX U DPEIUCHHs Ompene-
JIEHHBIX TPOOJIeM B 00dacTu
HCCITIe TOBAHMS

OepeT OTBETCTBEHHOCTh 3a
3aBepIIeHUe 3aJad B Hccie-
IOBAaHWM, NPHUCTIOCA0IMBACT
CBOE IIOBEIEHHE K 00CTOA-
TENbCTBAM B DPEIICHUM IpO-
61em

YnoBIETBOPUTEILHO
(noporosbiii ypoBeHb)

o0namaer 6a30BLIME OOIIUMU
3HAHMAMU

o0llalaeT OCHOBHBIMH yMe-
HISIMH, TpeOyeMBIMH IS
BBITIOJTHEHHUS IPOCTHIX 33139

paboTaeT mpU MOpPSIMOM Ha-
0o JeHrH

DopMyIHMpOBKa [TOKa3aTesiel M KPUTEPHEB OLIEHUBAHUS JaHHON KOMITETCHIIMH MPUBeIeHa B Tabamue 2.3.

Tabnuua 2.3 — ITokasaTenu U KPUTEPHH OLIEHUBAHUS KOMIIETEHLUH Ha STanax

IloxasaTenu U KpUTe-
puu

3HaTh

Ymerh

Baapers

OTiIH4HO
(BBICOKUI YPOBeHb)

noHUMAem CBSI3b MEXIy Ma-
paMeTpaMHl U XapaKTEepUCTH-
KaMHM SKBUBAJICHTHBIX CXEM
OpHOOPOB  DNIEKTPOHUKH U
HAHOJJIEKTPOHMKY Pa3IIIHO-
ro GQyHKIHMOHAIBHOTO Ha3Ha-
YEHU;

onpedensem  3KCIEpUMEH-
TaJbHBIMH METOJaMH TIiapa-
METpPHI 3KBUBAJIEHTHBIX CXEM
npuOOpOB  JNIEKTPOHHUKH U
HAHOJJIEKTPOHHUKHY;
Qusuuecku apzymenmupyem
BRIOOp M IUTAaH pEIleHHs 3a-
Jaqu,

apaguuecky uanOCMpUpyem
3amaqy

c80000HO MpuMeHsiem METO-
Ol PENIeHWs  HETHIIOBBIX
3a1ad;

ymeem MaTEMaTW4ECKH OIU-
CBIBaTh CBs3b MEXIy Mapa-
MeTpaMHu SKBHBAJICHTHBIX
CXEM  MOJIYIIPOBOJHHUKOBBIX
puOOopOoB;

Yymeem WCIONB30BaTh CTaH-
JapTHBIE IpOrpaMMHBIE
CPEeACTBa I KOMITBEOTEPHO-
ro  MOAEIHMPOBAHHI  YCT-
POWCTB M YCTaHOBOK 3JI€K-
TPOHUMKH M HaHOJIEKTPOHH-
KH;

YMEET CTPOHTH IpocTeiniue
MaTeMaTH4ecKue U (uzude-
CKHE MOJEIHA IIpHOOPOB,
CXeM, YCTpOMCTB M YCTaHO-
BOK OJJIEKTPOHUKH M HaHO-
SIEKTPOHUKHU

¢80600H0 6n1adeem Pa3HBIMU
croco6amMy  NpeacTaBIICHUS
¢bm3mgeckoit mHbGOpMaIWH B
rpaguyeckoif ¥ MaTeMaTHIe-
CKO¥ dopme;

cnocobeHn opzanu308ame pa-
60Ty B MEXIUCIUIUTAHAPHON
KOMaHJIE;

OeMoHCmpupyem cnocob-
Hocmb  KOPPEKTHO JaBaTh
OLIEHKY IpojelaHHoil pabo-
Te;

Kraccuguyupyem ycTpoicT-
Ba M yCTaHOBKY 3JIEKTPOHUKH
U HAHOZJEKTPOHHKH MO0 HX
GYHKIMOHATEHOMY Ha3Haye-
HUIO
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Xopomo
(6a3oBblii ypoBeHD)

pacnosnaem SKBUBAJICHTHLIE
CXEMBI YCTPOMCTB 3JIEKTpPO-
HUKH W HaHOJJICKTPOHMKH
Pa3sIuYHOro  (PyHKIHOHAIE-
HOT'O Ha3HAYCHUS,

3Haem TPUHIMUI OEHUCTBHA
OCHOBHBIX  KJIacCOB  yCT-
POMCTB 3NE€KTPOHHKM M HAHO-
3JIEKTPOHUKY;

cocmaensiem IUIaH PpeIICHHS
3a1a4d

camocmosnmensrHo noobupa-
em W TOTOBHUT IJI1 9KCIIEpH-
MeHTa HeobxommMoe 0Gopy-
JOBaHUE;

npuMeHsem MeTOIBI
HHsI HETHIIOBBIX 3a/1a4;
Ymeem cmpoums TPOCTEH-
mye QU3MIECKHe W MareMa-
TUYECKAE MOJENH IPHOOPOB
JJIEKTPOHUKH M HaHO3JEK-
TPOHUKH

peme-

énadeem PasHBIMH CIOCO6a-
MH IpPEICTaBICHUSIMH HH-
dbopmarwy;

cnocoben opzanuzoeame pa-
00Ty B ME&XIUCUMILIMHAPHOMN
KOMaHJIE;

cnocoben Kknaccuguyupo-
6amb IPUOOPEI M YCTPOUCTBA
SNIEKTPOHMKH M HaHO3JEK-
TPOHUKH H 3JIEMEHTHl HHTe-
TpajbHBIX CXeM

Y I0BIeTBOPUTENLHO
(10pOroBbIii ypoBeHs)

Oaem ONIpEIENICHAS OCHOB-
HBEIX NOHATHIA;

pacnosHaem 3KBUBAJICHTHBIE
CXeMBI OCHOBHBIX YCTPOMICTB
ONIEKTPOHUKH ¥ HAHO3JIeK-
TPOHUMKH Da3IMIHOrO (yHK-
UHOHATILHOTO Ha3HAYEHUS,
3HQem TPHHIMI JEUCTBUA
OCHOBHEIX KJ1aCCOB IPHOOPOR

Ymeem paboTaTh CcO copa-
BOYHOM TMTEpaTypoit;

ucnonezyem TPUOOPHI, YKa-
3aHHBIE B ONHMCaHUH Jabopa-
TOPHOM paboThr;

ymeem  TPEICTaBIATH
3yJILTaTHl CBOEH paboTEI

pe-

SJIEKTPOHUKH
TPOHUKH

A HaAHOJJICK-

énadeem TEPMHUHOJIOTHEN B
MpeIMETHON obmacTu 3Ha-
HUA,

énadeem HaBBIKAMM IIPAKTH-
4ecKoi paboTsl ¢ mprbopamu
3JIEKTPOHUKA M HaHOJJIEK-
TPOHMKH M  3JIeMEHTaMH
3JIEKTPOHHBIX CXEM

2.2 Komnerennusa IICK-1

IICK-1

CIOCOOHOCTE BJIaJ€THh COBPEMEHHBIMH METOAAMH pacdyeTa H IPOeKTHPOBAHHSA H3AeJHH MHKPO-

3JIEKTPOHHKH H TBEPAOTEJbHOH 3JIEKTPOHHKH, CIIOCOGHOCTHIO K BOCHPHATHIO, pa3paboTke H
KPHTHYeCKOH ONeHKe HOBBIX CIIOCO00B HX IPOEKTHPOBAHHS

J71 GOpMUPOBaHKS KOMIETEHIIMN HEOOXOUMO OCYIIECTBUTE Psil 3TanoB. CoepIKaHue STaloB tbopmu-
POBaHMS KOMIIETEHLIMM, BUIBI 3aHATHUI U MCIIOJIb3yEMBbIE CPEICTBA OLEHMBAHMUS NIPEICTaBICHBI B Tabmme 2.4.
Tabinua 2.4 — tansl pOpMHUPOBAHHS KOMIETEHIMH B UCTIONIB3yeMBIe CPEACTBA OLIEHUBAHMUS

TEPUCTUKH OCHOBHBIX JIIEMEH-
TOB MHTETPANBHEIX CXeM — Ou-
HOJIAPHBIX M IOJIEBBIX TPAH3M-
CTOPOB ¥ OCOOEHHOCTH HX pa-
GOTHI B MHTETPATLHEIX CXEMaX;

IIAaCCUBHBIX M aKTHUBHBIX
HHTETrpaJIbHBIX

93
3JIEMEHTOB
CXeM;
ymemp 9KCIIEpUMEHTAIIBHO
ONpEIeNATh TapaMeTpsl TBEp-
JOTENIFHBIX IPHOOPOB M 3ie-
MEHTOB MHKPOCHCTEMHOM TeX-
HVIKY,

Cocras 3HaTEL Ymern Bunagers
Copep:xaHue 3HQmMb YCTPOWCTBO, MNPUHLWN | yMmemb ONPEAENATh IyTeM H3- | erademp HABHIKAME HpPAKTHYE-
3TaNnoB HEWCTBUS ¥ OCHOBHBIE XapakK- | MEpEHHWii W PAacueTOB IMapaMeT- | CKOi paboTEl C IOIYNpPOBOJ-

HHMKOBBIMH IpHOOpamMu H 3Jie-
MEHTaMH 3JIEKTPOHHEIX CXEM

Buapl 3aHATHI

Jlexmmm;
ITpakTUgecKue 3aHATHS;
I'pynmoBbie KOHCYIbTAIMA

IIpakTrdeckue 3aHATHL,
WHnuBupyansHOE 3a0aHMe;
CamocrosTenpHas paboTa

WunuBunyansHOE 3a1aHUE;
CamocrosTensHas pabora

Hcnonb3yembie
cpeacTBa OLIEHH-
BaHHSA

Onpoc Ha neKuuy;
IIpakTigeckoe 3amanue (3amm-
1a);

KontponsHas pabora;
WunuBunyansHOe
(3ammuTa);

3ager

3aJaHHuC

Ilpaxtudeckoe 3amanue (BBI-
NOJIHEHUE, 0(OpMIICHHE);
WunusunyansHOE 3a7laHue
(BbImONHEHNE, OOpMIIEHHE);

3ageT

OO6mue XxapaKTepUCTUKY MOKa3aTeeld M KpUTEpHEeB OLICHHMBAaHKUS KOMIICTEHIIMH Ha BCEX ATarax IMpHBee-
HEI B Ta0mume 2.2 B 1. 2.1.
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®opMyIupOBKa MOKa3aTeNlell M KpUTEpHEB OLICHUBAHMS JaHHOM KOMITETEHIIMY NIPUBEAeHA B Tabmuue 2.5.

Tabnuna 2.5 — [lokazaTenu U KpUTEpUH OLIEHUBAHUS KOMIICTSHIIMH Ha Talax

IToxazaTesu U KpUTe-
pun

3HaTh

YMmers

Bnagers

OTiau4yHo
(BBICOKUH YPOBEHb)

NOHUMaem CBS3b MEXIy Ia-
paMeTpaMH U XapaKTEpPHCTH-
KaMH OSKBUBAJICHTHBIX CXEM
pEOOPOB  MHKPOIJIEKTPOHH-
KM ¥ TBEPAOTEIBHOM 3JEK-
TPOHUKH;

Ha3vigaem OCHOBHBIE TEXHH-
YECKHE XapaKTEpHUCTHUKH OC-
HOBHBIX YCTPOMCTB M mpubo-
POB D3JEKTPOHHKM U HaHO-
3JIEKTPOHMKY;
apzymenmupyem BBIOOp Me-
TOJAa pacdeTa OCHOBHBIX Ia-
paMeTpoOB  3KBUBAJIECHTHEIX
CXeM HpHOOPOB MHKpPO3JIEK-
TPOHUKH M TBEPHOTEILHOU
JJIEKTPOHHUKHY;

Qusuuecku apzymenmupyem
BHIOOp U IUIaH DEINCHHUs 3a-
Jadu;

epaguuecku ULOCMpUpyem
3agaqy

Cc80D00HO MpuMeHsiem METO-
OBl PpEmeHWs HEeTUIOBBIX
3ajad;

yMeem MaTeMaTHYeCKU OIH-
ChIBaTh CBSI3b MEXIy IIapa-
METpaMH  SKBUBAJICHTHBIX
CXEM  IIONYDPOBOXHHUKOBBIX
IprOOpOB;

ymeem  @vibupamv  METOX
pacdera OCHOBHBIX IlapaMer-
POB OSKBHBAICHTHBIX CXEM
IpHOGOPOB MUKPOSTIEKTPOHH-
KA M TBEPIOTENBHOU 3JIeK-

TPOHHKH,
Yymeem HUCIIOJIB30BAaTh CTaH-
JapTHBIC IIpOrpaMMHBIE

CpeACTBa IUIA NPOEKTHPOBa-
HAA DpuOOPOB MHKpPO3JIEK-
TPOHMKMA ¥ TBEPIOTEIBHOM
SNEKTPOHUKHI

c80000HO 61a0eem pPa3HBEIMU
crocodaMy  MpenCTaBIeHUS
¢mmaeckoit uHpOpMarMy B
rpaduygeckoil ¥ MaTeMaTIIe-
ckoit popme;

énaoeem COBPEMEHHBIMHU
METOZaMH pacdera U IpoeK-
THPOBaHUI IPHOOPOB MUK-
PO3JIEKTPOHMKHA ¥ TBEPIO-
TEJIbHOU 3IEKTPOHUKY;
cnocobeHn opzanuz08amv pa-
60Ty B MEXIUCIMIUTAHAPHON
KOMaHJIe;

OemoHcmpupyem cnocob-
HOcmb  KOPPeKTHO JaBaTh
OLIEHKY IIpojeNaHHO# pabo-
T€;

Knaccuguyupyem yCTpOMUCT-
Ba ¥ YCTAHOBKH 3JIEKTPOHUKA
M HAHOJJEKTPOHHKHA IO WX
(YHKIMOHATEHOMY Ha3Hade-
HIIO

Xopowo
(6a3oBblii ypoBeHB)

3HQgem TPHHIWI OEHCTBUA
OCHOBHBIX IIPHOOPOB MHKPO-
SJNIEKTPOHUKHA U TBEPHOTEIH-
HOM 3JIEKTPOHUKH M WX OC-
HOBHEIE TEXHHYECKHE XapaK-
TEPUCTUKY;

onpeoensem METONBI pacdeTa
napaMmeTpoB MpUOOPOB MHUK-
POSJIEKTPOHMKA U TBEPHO-
TENbHOH 3IEKTPOHUKY;
cocmaensem IUIaH PEIICHUA
3aJa4u

camocmosmenvHo noobupa-
em ¥ TOTOBUT IUII JKCIEpHU-
MeHTa Heobxoxmmoe 06opy-
JOBaHUE;

npumeHsem METOIBl pele-
HYSl HETUTIOBBIX 3a11aq;
ymeem paccyumviéams 0C-
HOBHBIE IIapaMeTpsl Hpubo-
POB H YCTPOMHCTB MHKPOIJIEK-
TPOHMKHA ¥ TBEPIOTEILHOMN
JJIEKTPOHUKH M HMX CXEM 3a-
MeIIeHUs

énadeem pa3sHBIMH CIIOCO0a-
MH [pENCTaBICHMWIMH WH-
¢dopmarm;

cnocober opzanuzogame pa-
00Ty B MEXIUCIUILTHHAPHON
KOMaHJIe;

cnocoben Kknaccuguyupo-
gamp TIPUOOPEI M YCTPOUCTRBA
MHUKDO3JIEKTPOHUKH ¥ TBEp-
JMOTEIBLHON 3JIEKTPOHUKH U
3JIEMEHTHI HHTETPaJIbHBIX
cxeM

YnoBnerBopuTeabHO
(MOporoBkIii ypoBeHH)

Oaem ONpENENEHUS OCHOB-
HBIX NOHATHUI;

pacnosHaem SKBUBAJICHTHBIE
CXEMBI OCHOBHBIX YCTPOMHCTB
MUKDPO3JIEKTPOHMKHA H TBeEp-
MOTEILHOH 3JIEKTPOHUKH;
3Haem TIPUHIAII JEeHCTBHSA
OCHOBHBIX KJIaCCOB IIPHOOPOB
MUKDOS3JIEKTPOHUKUA ¥ TBEp-
TMOTEIBHOM 3JIEKTPOHUKH

ymeem paboTaTh CO cHpa-
BOYHOM JIUTEpaTypoii;
ucnonv3yem TpPUOOPHL, yKa-
3aHHBIE B ONKCAaHUU Jabopa-
TOPHOH paboTsI;

ymeem  TPENCTaBIATH pe-
3YILTATEl CBOEH paboThI

énadeem TEPMUHOJIOTHEW B
IIPEOMETHOM obmactu 3Ha-
HUS;

énadeem HaBBIKAMU TIPAKTHU-
YeCKOH paboThl ¢ mpubopamMu
MHKPOSJIEKTPOHUKH U TBEp-
JIOTENBHOH 3NEKTPOHUKHU

2.3 Komnerennus IICK-3

IICK-3

TOTOBHOCTH K BBINOJJIHCHHIO HAYYHO-HCCJIEAOBATEIbBCKHX H OIBITHO-KOHCTPYKTOPCKHX paﬁOT B

o01acTu NPOHM3BOACTBA H3AETHH MHKPOJ3JICKTPOHHKH H TBep}_IOTeJILHOﬁ JJIEKTPOHHKH

J1st GOpMHPOBaHUS KOMIIETEHIME HEOGXOMMO OCYIIECTBHTE PSIX STATIOB. Conepxanue sTanos Gopmu-
POBaHMA KOMIICTCHLIMH, BUIBI 3aHATHH U UCIIOJIb3YEMbIE CPENCTBA OLICHHBAHKS PEACTaBJIEHHI B Tabuue 2.6.

Tabnuua 2.6 — Otansl GopMUPOBAHKSA KOMIETSHINN U HCIOJIE3yEMBIE CPEACTBA OllEHUBAHUS
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CoctaB

3HaTEL

Ymers

Buaapers

Conepxxanue
3TaNoB

3Hamb QYHKIMOHABHEIE JIIEK-
TPAYECKUEe MOAENHM NpHOOpOB
M METOHBI OIpeleleHns napa-
METPOB MOJeNeis;

Ymemv TIPOU3BOOUTL BEIGOD
HWHTETPaJILHOM CXEMBI U CO3-
JaHWA YCTPOMCTB MHKPO3JICK-
TPOHUKH HM  TBEPHOTEIBHOM
9JIEKTPOHUKH;

61a0eem HaBBIKAMH NpaKTHde-
CKOM paboTHl C MOJYIPOBOAI-
HUKOBBIMH IPHOOpaMu U 3Je-
MEHTaMH 3JIEKTPOHHBIX CXEM

Buael 3aHaTHit

Jlexuuu;
IIpakTidgeckre 3aHATHS;
I'pynmoBsie KOHCYILTAIIAA

IIpakTideckue 3aHATHS;
WnnusunyansHoe 3aqanue;
Camocrostensras pa6ora

HBnuBuIyansHOE 3a1aHuE;
CamocrosTensras paboTa

Hcnonn3yemele
CpeacTBa OLEHH-
BaHHUS

Ormpoc Ha nexiwy;
Ilpaxtiaeckoe 3amanue (3amu-
Ta);

KonTponsHas pabora;

IpaxTideckoe 3amanue (BBI-
IIOJIHEHYE, 0(OPMIIEHHE);
Hrnusunyansuoe 3aJaHue
(BBImIONHEHNE, 0GOPMITEHIE);

WenueunyansHoe
(3ammura);
3ager

3aaHue

3aueT

OO6mue XapaKTepUCTUKY MOKa3aTeae U KPUTEPHEB OLCHUBAHKS KOMIIETEHIIUM Ha BCEX STamax IpUBee-
HBI B Ta0iune 2.2 s . 2.1.

DopMyIMpOBKa NOKa3aTeNeH 1 KPUTEPHEB OLEHUBAHNs NaHHON KOMIISTSHINH NIPUBENeHa B Tabue 2.7.

Tabywna 2.7 — ITokasaTeny ¥ KpUTEPUH OLIEHMBAHNS KOMIICTEHIIAM Ha 3Taax

puu

Iloka3zareau u KpurTe-

3HaTL

YMmerTn

Bananers

OT1auyHo

(BBLICOKHII YpOBEHB)

noHumaem PA3HUIy MEXIY
(YHKIMOHATBHEIMA M 3JIEK-
TPHYECKUMH MOIEISAMHE TIPHU-
OOpOB MHKpPO3JIEKTPOHHKH U
TBEPAOTEIBHON  BIIEKTPOHH-
KU;

apzymenmupyem BBIOOD Me-
TOJa OIpENeNeHUs MapaMer-
POB  (QYHKIHMOHANBHEIX H
SJIEKTPHIECKHUX MoJenen
IpHOOPOB MUKPO3JIEKTPOHHU-
KA U TBEpIOTEIHHOU 3JeK-
TPOHHUKY;

Qusuuecku apzymenmupyem
BBIOOp W IUIaH DEINECHUS II0
ONpEleTeHUs  IapaMeTpoB
Mozene IpubOpoB MUKpO-
3JIEKTPOHUKH U TBEPIOTEIh-
HOM 3JIEKTPOHUKY;
spaguyecku  WINIOCmMpupyem
OCHOBHEIE 3aBHCAMOCTH
(GYHKIMOHANBHEIX M 3JIeK-
TPUYECKUX MOAened mpubo-
POB  MHKpPO3JIEKTPOHHKHA H
TBEPIOTEIBbHOM 3JIEKTPOHUKH

Cc60600HO npumersiem MeTO-
Obl DPEMEHHd  HETHUIIOBBIX
3a1ay;

Ymeem MaTeMaTUYECKH OITH-
CBIBaTh CBA3b MEXIy Napa-
METpamMu 3JIEKTPOHHOM CXe-
MBI;

ymeem  gvlbupamv  METOJ
pacdeTa OCHOBHBIX MapaMer-
POB  3JIEKTPOHHOU  CXEMEI,

obecrneunBas IIpA 3TOM BBI-
COKYIO HaJIeX)XHOCTD 3JICKTPH-
YECKHX CXEM

€80000HO 6na0eem pPa3HBLIMU
cnoco0amMy  MpeCTaBlIEHUS
¢bmsmgeckoii mHbOPMaUMK B
rpadudeckoil ¥ MaTemaTide-
CKkoH opwme;

cnocober opzanuzogamv pa-
60Ty B MEXIVCIUILTAHAPHOM
KOMaHJE;

OeMoHCcmpupyem cnocoob-
HOCmb KOPPEKTHO JaBaTh
OLIEHKY IIPOZAEIaHHOM paGoTe
npogooum OIIBITHO-
KOHCTPYKTOPCKHE DPaboTHl B
00JIaCTH IIPOM3BOJICTBA H3/Ie-
JHMA MHUKPOSJEKTPOHMKH U
TBEPIOTEIHHOM NIEKTPOHUKH

Xopowmo

(0a30BbIii YPOBEHD)

pacnosHaem  (QyHKIHOHAIb-
HBIE W JJICKTPUYECKHE MOJe-
I TpuOOPOB MHMKPOSIEK-
TPOHMKHA H TBEPIOTENHHOU
3JIeKTPOHUKHY;

3Ha@em YPUHIHUI JEeUCTBUA
(YHKUMOHANBHBIX M JJIEK-
TPUYECKUX Mojened mnpudo-
POB  MUKpPO3JEKTPOHUKHA U
TBEPHOTEIbHON 3NEKTPOHU-

camocmoamenvHo nooodupa-
em W TOTOBHUT IJII JKCIEpH-
MeHTa HeobOxommMoe o060py-
IOBaHYE;

npumersem MeTONBI
HUSI HETUIIOBBIX 33/1a4;
yMeem paccuumviéamev OC-
HOBHBIE IIapaMeTphl 3JeK-
TPOHHBIX CXeM, o0ecreduBasd
OpY 3TOM BBICOKYIO HAIEkK-

pere-

énadeem pPasHbIMH crocoba-
MH NpEICTaBICHIAMH MH-
¢dbopmarmu;

cnocoben opzanuzoeams pa-
00Ty B MEXIUCIUILTMHAPHON
KOMaHJE;

cnocoben Kknaccu@uyupo-
6amb  TIOIYTIPOBOJIHUKOBBIE
IpHOOpHl ¥ JJIEMEHTHl MHTE-
TPAIBHBIX CXEM
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KY;
onpedensiem METOIBl pacdeTa
mapamMeTpoB  (QyHKIHOHATH-

HEIX W 3JEKTPUYECKUX MOJe-
el mpuOOpOB MHUKPOIJIEK-
TPOHMKY ¥ TBEPIOTEIHHOM
JNEKTPOHUKY;

cocmagiisiem TUIAH PEIIEHUS
3aaqu

HOCTB CXEM

YIOBJI€TBOPHUTEILHO
(IoporoBxIil ypoBeHb)

Oaem ONpENEICHUI OCHOB-
HBIX IIOHSTHIA;

pacnosHaem  QyHKIMOHATb-
HBIC U 3JIEKTPUYECKHE MOJe-
mu  1IpuOOpPOB  MHKPODJICK-
TPOHMKHA H TBEPIOTEIHHOM

ymeem paboTaTh CcoO CIHpa-
BOYHOM JIUTEPaTypOH;
ucnonv3yem TpUOOPHI, yKa-
3aHHBIE B ONHUCaHUM Jrabopa-
TOPHOM paboTsr;

YMeem  TPENCTaBIATH  pe-

énadeem TEPMHUHOJNOTHEH B
IpeIMETHOM o0nacTu 3Ha-
HIA,

énadeem HaBBIKAMU IIPaKTH-
4yecKoil paboTsl ¢ HONympo-
BOJHMKOBBIMH IIpUOOpaMH U

3NIEKTPOHHUKHY; 3yJbTATHI CBOEH PaGOThI
3H@em TIPUHIMO OeHCTBUA
(YHKIMOHATIBHBIX W  3JEK-
TPUYECKHX Mojeneil mpubo-
POB  MHKPOINEKTPOHUKH U

TBGpIIOTGJIBHOfI JJIEKTPOHUKHA

3JIEMCHTaMH SJIEKTPOHHBIX
CXEM

3. THIIOBBIE KOHTPOJIbHBIE 3AJIAHU ST
Jnst peany3alyy BEIIENIEPEUMCIEHHBIX 3a/1a4 00YIeHUS UCTIONB3YIOTCS CIASAYOMIME MATEPUAIIBL:
— THUIIOBBIE KOHTPOJLHEIE 3aaHMs WIHA UHBIE MaTepHAIEl, HEOOXOAUMBIE IS OIEHKH 3HAHUMN, YMEHUIH,

HaBBIKOB, XapaKTePHU3YIOIUX 3Talbl (GOPMUPOBaHMSA KOMIIETEHLHMII B IIpOIlecCe OCBOCHHS 00pa3oBaTeNBHOM
NPOrpaMMEl, B COCTaBe: KOHTPOJIbHBIE PaOOThl, MHAWBUIYATBHEIC 3alaHuUsA, IPAKTUIECKAE 3aJaHMs, CaMOCTOs-
TenpHas paboTa, 3a4eT.

pa.

3.1 KoaTrpoabsHbie padoThI
1. PacueT mapaMeTpoB OUIIONISIPHBIX TPAH3UCTOPOB.
2. PacyeT MaJlOCHTHAIBHEIX IAPAMETPOB U IAapaMETPOB SKBUBAICHTHBIX CXEM OHIIOJISPHOIO TPaH3UCTO-

3.2 UapuBuayanbHbIe 3aJaHAA

1. ®u3uyeckye napaMeTpsl GUIIOIIPHOTO TPAH3KUCTOPA.

2. ManocurHaabHele TapaMeTphl OUIIOISIPHOTO TPAH3KUCTOPA.
3. IoseBble TPaH3UCTOPHI.

3.3 Templ JJIs1 caMOCTOSITEILHOM PaGOTHI

1. Kinaccuduxanms HHTErpaibHbIX MAKPOCXEM.

2. bHANOJIPHBIE TPAaH3UCTOPBI HHTEIPAIEHBIX CXEM.

3. IloneBsle TPAaH3UCTOPHI HHTETPATIBHBIX CXEM.

4. TTacCHBHBIE 3JIEMEHTBI HHTETPAILHBIX CXEM.

5. JIorrveckue s1eMeHTHI Ha OUITOJIIPHBIX U MOJIEBBIX TPAH3UCTOPAX.
6. DneMeHTHI IaMSITH.

7. IlndpoBble U aHAJIOrOBBIE HHTErPATIBHEIE CXEMBI.

3.4 3auer
1. Kitaccuukanus HHTErpaibHBIX MEKPOCXEM [0 PA3IMYHbIM IPHU3HAKAM.
2. Knmaccupukanys MHTETpambHbIX MUKPOCXEM IO TEXHOJIOTHYECKMM TIPH3HAKAM: MOJIYIIPOBOJHUKOBELE,

TMOpUIHBIE U TIPOYHE MUKPOCXEMEL

3. MuxpocxeMsl Ha Oumnoaspuerx 1 MJIII-3neMeHTax.
4. IlnhpoBsle U aHAIOTOBBIE MUKPOCXEMEL.
5. MHTerpajbHble MUKPOCXeMbl MAaNOH, CpefHeil U GOJIBIION CTENeH! MHTET ALK, CBEPXOO0IIbIIHe HHTE-

IPaAJIbHBIE MUKPOCXEMEL.
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6. Bunomnspuerit Tparsucrop (BT): onpenernenue, cxeMbl BKITFOYEHHS, PEKUMBI PaOOTHI.
7. Mpetidosslii u 6e3npeiidoselii BT.

8. Cxema notokoB Hocureneii B BT.

9. BayTpennue napamertpsl BT: vy, oll, a*.

10.
11.
12.
13
14.
15.
16.
17.
18.
19.
20.
2.1
22.
23.
24.
25.
26.
27.
28.
209.
30.
31.
32.
33.
34.
35.
36.
37.

Buemnue napamerpst BT: a, B.
Cratraeckue xapaktepuctiky BT.
YcunurensHsie cBotictsa BT.

. HactoTHsle napameTpsl BT.

OkBuBaneHTHas cxema BT.

BT kak weTspexnontocuuk. Cuctemay, z, h — I1apaMeTpoB.
Momnsie BT.

JlaBunnsrii BT.

OnHonepexomHbIi TpaH3UCTOD.

NrxeKIHOHHEIN TPaH3KUCTOP.

Ilymer B BT.

Mopene D6epca—Mortia.

Knaccudpuxauus u mapkuposka BT.

IMonesrre Tpansuctopsr (I17T): onpeneneHue, BUHL.

IIT ¢ ynpapnsromum nepexoaom u 6apsepoM ILI0TTKH.

IIT ¢ MEAYIMPOBAaHHBIM U BCTPOESHHBIM KaHAJIOM.
Kommnemenrapras napa. ITapamerpst IIT. JIOCTOMHCTBA U HEJOCTATKH.
Beprukansneiit M/III-Tpas3uctop.

ITTII.

TupucTOpBI: Onpenenenue, BUIBL.

ITpuHupn qeACTBHA JUOHOTO TUPHCTOPA.

TpuonHsIil THPHCTOD.

CuUMMETPHYHBINA TUPUCTOP.

[ToyrpoBOAHUKOBBIE NATYHKH, IPEOOPA30OBATENH.
MeToas! H30ISLUH.

MHOrO3MHUTTEPHBIH X MHOIOKOJITEKTOPHEIHA BT.
BeprukanbHeL 1 FOPU30OHTANBHBIN TPAH3UCTOP.
ITonynpoBOAHUKOBBIE PE3UCTOPEI, IUICHOYHbIE PE3UCTOPHI, KOHIEHCATOPH M HHIYKTHBHOCTH, MHK-

POIIOJIOCKOBBIC JIMHHUH M 3JIEMEHTEI HA HX OCHOBE.

38.
39.
40.
41.
42.
43.
44.
45.
46.

47.

48.

49.
50.
51.
32,
53.
54.
55.

Krnaccubuxamnys JTIOrHuecKux 3JeMEHTOB.

OCHOBHBIE XapaKTEePUCTUKH U MAPAMETPHI JIOTMIECKUX ITEMEHTOB.

OneMeHTBI TPaH3UCTOPHO-TPAH3UCTOPHOM JIOTHKH.

OJIeMEHTHI SMUTTEPHO-CBI3aHHOM JIOTHKH.

Jlorrgeckue 3nemeHTH BUC ¢ HHKEKIMOHHLIM IIMTaHUEM.

Onements! IIIOTTKU-TPaH3UCTOPHOM JIOTHKH M MHTErpaabHOM IIIOTTKH-TOTHKHL.
HusepTop Ha n-kaHanpHeIX M/ITI-TpaH3ucTOpax.

HuBepTOp Ha KOMILIEMEHTAPHBIX TPAH3UCTOPAX.

Jloruueckue snementsl U-HE u UJIH-HE.

Jlormueckue 3eMeHTHl TUHAMHYECKOTO THIIA.

Jloru4eckue 3/1eMEHTBI CBEPXCKOPOCTHBIX MUKpocxeM Ha MEII-TpaH3ucTopax.
OneMeHTHI IaMATH CTaTHYecKoro Tuna Ha M/ITI-TpaH3ucTopax.

OneMeHTHl NaMATH AUHaAMUIecKoro tuma Ha M/III-TpaH3ucTopax.

OneMEHTBI MUKPOCXEM PEIpOrpaMMUPYEMBIX MOCTOSHHBIX 3aTOMHUHAIOIIUX YCTPONCTE.
OneMeHTH! TaMATH Ha OHUITOJIIPHBIX TPAH3UCTOPAX.

Tpurrepsr.

ITonynpOBOOHHUKOBEIE MUKPOCXEMBI ITAMSITH.

Muxponpoueccopsl 1 MUKpo-OBM.

4. METOTUYECKHUE MATEPHAJIbI

s obecneyeHns mporecca oOydeHHs M pelleHHs 3a1a4 OOYYeHHS HCIOJB3YIOTCS CIIeIyIOIUe Mare-

pHabL:

4.1 OcHoBHad qUTEpaTYypa
1. CyupnoB 10.A., CokonoB C.B., Tutor E.B. OCHOBEI MHKPO3JIEKTPOHUKH B MUKPOIIPOIIECCOPHOM TeX-
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HUKUM. — YuebHoe mocobume. — CII6.: Jlawp, 2013. — 496 c. — [sNMeKTpPOHHBIA pecypc]. —
http://lanbook.com/books/element.php?pll cid=68&pll_id=952

4.2 JlomoHUTeIbHAS JTATEPATYPA

1. Crenanenko WL.II. OcHOBEI MHKpO3IeKTpoHMKH. — M.: JIaGoparopus 6a30Beix 3Hanui, 2004. — 488 c.
(224)

2. Ilaceiakos B.B., YUupkusn JI.K. ITomynpoBoguukoBeie pubopsl. — M.: Beicmas mkoia, 2006. — 480 c.
98)

3. Tposn ILE. Mukpoanexrponuka. ¥YuedHoe nocobue. — Tomck: TYCVP, 2007. — 346 c. (50)

4. lyxa A.A. Dnexrponuka. — CII6.: BXB-ITetepbypr, 2006. — 800 c. (3)

4.3 Y4eOHO-MeTOOHYIeCKHE MOCOOH H MPOrpaMMHOe ofecredenne
1. Tposn ILE. MuxposneKTpoHHKa. Y4eOHO-METOAUIECKOE MMOCOOHE M0 NPAKTHIECKUM 3aHATHSAM M Ca-
MocToATeNbHOH pabote. — Tomck: TYCVP, 2007. — 103 c. (50)

4.4 ba3pl JaHHBIX, HHPOPMAIMOHHO-CIPABOYHbIE U IOMCKOBbIE CHCTEMbI

1. OGpasoBaTenbHbIli MopTan B CBOOOAHOM mocTyme: «DU3MKa, XMMHS, MaTeMaTHKa CTYJSHTaM H
mkojapHUKaM. ObpasoBarensHelii mpoekT A.H. Bapruna» — Pesxum poctyma: http://www.ph4s.ru/

2. «<ExpuHoe OKHO JOcTyna K oOpa3oBaTeNBbHBIM pecypcamy» [DJeKTpOHHBIN pecypc]: HHGOpMaLHOHHAS
cuctema. — Pexxum noctyna: http://window.edu.ru/

3. «eLIBRARY.RU» [OnekTpoHHBIH pecypc]: Hay4yHas a1eKTpoHHas OuGimmoTeka. — PexuM HoCTyma:
http://elibrary.ru

4. «Hayuno-o6pasoBatenbubiii nopran TYCYP» [DnexTpoHHbI pecypc]: HaydHO-06pa30oBaTENBHBII
ropTai yHuBepcureTa. — Pexxum moctyma: http://edu.tusur.ru/
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