degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI
3JIeKTPOHHUKH, JOTOHMKHU U
MOJICKYJISIPHOH QU3UKH

B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: BBC,E[GHI/IG B MUKPOSJICKTPOHHUKY. OCHOBEI CXEMOTEXHUKH
0 HANIPaBJICHUIO: HpI/IKHaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa MUKpPO- U HAHODJICKTPOHHUKH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 15 gac.
Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocrasuin: B.B. DHHC, KaH[. TEXH. HayK

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpbl MEKpO- U HaHO3JeKTpoHukH 29.05.2020



AHHOTANMA

Kypc "BBenenne B MHKpOIIEKTPOHUKY. OCHOBBI CXEMOTEXHUKH'" TIpelyCMaTpHBaeT WU3y4YCHUE CTYACHTAMH
0COOCGHHOCTEH TTOCTPOCHUS M PabOThI aHATIOTOBBIX U ITU(PPOBBIX CXEM.

3amaun Kypca:
- 00aiaTh 6a30BBEIMY 3HAHUSIMU B 00J1aCTH MHTETPATBHON MUKPOIJIEKTPOHUKH;
- 3HaTh IPUHIUIBI paOOTHI OCHOBHBIX HU(POBBIX @ AHAJIOTOBBIX HHTETPAIbHBIX CXEM.

- 3HaTb U YMCETb NPUMECHATHL Ha INPAKTUKE MCETOHA HCCICAOBAHUSA AHAJIOTOBBIX OJJICKTPOHHBIX yCTpOﬁCTB,
pa6OTaIOIJ_II/IX B PCIKUMC MaAJIbIX CUT'HAJIOB,

- 3HaTh CYIIHOCTb OTPHULATEIILHONW U MOJIOKUTENbHONU 00paTHOl cBs3u (OC) B 3IEKTPOHHBIX YCTPOMCTBax U
MpUHIUIB TocTpoeHus cxem ¢ OC.

- YMETb BBIIOJIHATH pacueThl NO obOecnedeHuto TpebyeMoro pekuma paboThl M TOKa3areseil M3ydaeMbIX
IEKTPOHHBIX YCTPONCTB;

- UIMETh NPEACTABICHUE O KOMIIBIOTEPHOM MOACIUPOBAHHUU, IPOCKTUPOBAHUU M ONTHMHU3ALUU [UPPOBBIX U
aHAJIOTOBBIX AJIEKTPOHHBIX YCTPOUCTB

ITo pe3ynbTaram 0CBOEHHS Kypca CTYJCHT JI0JDKEH:

3HaTh:
- OCHOBHBIE MTPHUHIIUIIBI, 0COOEHHOCTH ¥ BO3MOXXHOCTH HHTETPAITBHON CXEMOTEXHUKH;
- METOJ/IBI CHCTEMO- M CXEMOTEXHUYECKOTO IPOeKTHpoBaHus Ha ocHoBe MC.

YMeTs:
- XapaKTepu30BaTh COBPEMEHHBIE TEHACHIIMH ITPOCKTUPOBAHUS pa3nuyHbIX BuaoB UC;
- XapaKTepu30Barh crenupuieckiue 0COOCHHOCTH MpoekTupoBanus UC;

- AHaJIM3UpOBATH AHAJIOTOBBIC U I_II/I(I)pOBBIe HWHTCETPAJIbHBIC MHUKPOCXEMbI C HCIIOJIBb30BAHUEM MCETOAOB
MAlIMHHOI'O ITPOCKTUPOBAHUH.

Bnaners:
- HaBBIKAMH MHXKEHEPHOT'O ITPOCKTUPOBAHUS U PACUETA;
- HaBbIKAMH MOJCIMPOBAHUS U SKCIIEPUMEHTAILHOTO UCCIIEIOBAHMS MHTEIPAIIbHBIX CXEM.

OcHOBHOE cofepX)aHue Kypca H3JIOKEHO B CIEAYIOMINX pa3aesax:

. Jlekunus 1. Ilpaktuka npoextupoBanus anajaoroBeix MC. AHANOTroBbIE 1 JUCKPETHBIC CUTHAIIBI U LETIH.

. Jlekuus 2. DnemenTHast 6a3a MUKPO3JIEKTPOHUKH. COCTaB ¥ MPUHLUIIBI PaOOTHI

. Jlekunus 3. Lludpossie cxembl. OCHOBHBIE TUITBI U MPUHIMIIBI paboThI (4acTh 1)

. Jlekunus 4. Lludppossie cxembl. OCHOBHBIE TUITBI U MPUHIMIIBI pabOTHI (4acTh 2)

. Jlekuus 5. ManocurHanbHblid aHau3 B MogenupoBanud AVC. ManocuraanbHble S5KBUBaJICHTHBIE CXEMBI.
. Jlekuus 6. Bonpocsl NpoeKTUPOBaHUS ONEPAUOHHBIX YCHIINTeNeH (dacTh 1)

. Jlekuus 7. Bonpocsl NpoeKTUPOBaHUS ONEPAUOHHBIX YCHIINTENEH (HacTh 2)

0 NN N bW~

. Jlexmus 8. [IpoekTrpoBaHue KOMIIApaTOPOB HAIIPSHKCHHUS.
1. leau u 3apauu

eap AUCUMNIMHBI
- M3y4YEeHHE CTYJACHTaMH 0COOCHHOCTEN MOCTPOCHUS 1 PaOOTHI aHAJIOTOBBIX U ITU(POBBIX CXEM.

3agaum AUCUMIIUHBI
- 00anarb 6a30BBHIMH 3HAHUSIMHU B 00J1aCTH MHTErPAIbHON MUKPO3JIEKTPOHUKH;
- 3HaTh NPUHLMIIEI PA00OTHI OCHOBHBIX HU(PPOBBIX U aHAJIOTOBBIX HHTETPAJIbHBIX CXEM;
- 3HaTh ¥ YMETh NIPUMEHITh Ha MPAKTUKE METOJ UCCIIEAOBAHUS aHAJIOTOBBIX 3JIEKTPOHHBIX YCTPOWCTB,
paboTaromux B peKUME MaJIbIX CUTHAJIOB;
- 3HaThb CYIIHOCTh OTPHIATENILHOW M TMOJNOXKHUTEIbHOH oOparHoil cBszum (OC) B BIEKTPOHHBIX
YCTpOMCTBaX U NPUHLIMIIBI TOcTpoeHus cxeM ¢ OC;



- YMETb BBINOJHATH PAacUeThl [0 00eCTIeueHHIO TpeOyeMoro peskuma paboThl U MOKa3aTeleil n3yJyaeMbIxX
JIEKTPOHHBIX YCTPONCTB;

- HWMETh TPEACTABICHUE O KOMIBIOTEPHOM MOJAEIUPOBAHNN, MPOEKTUPOBAHWH U ONTHMM3ALUU
IIU(POBBIX M AHAJIOTOBBIX AIEKTPOHHBIX YCTPOHUCTB.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, VYK-1.1 Ananusupyert 3aaady, BbIJIEIS 3TAIbl €€ PEelIeHUs,
KPUTHUYECKUI aHAN3 U CHHTE3 HHPOpMAInK,  |ACHCTBHSA 110 PENICHUIO 3a/1a41

HPUMEHSATH CUCTEMHBIN MOAXO 1ist pemieHuss  |VK-1.3 PaccmarpuBaeT pasiu4HbIC BapHAHTHl PELICHUS

MTOCTABJICHHBIX 33]1a9 3a/la4d, OLICHUBAET UX NMPEUMYILECTBA U HEIOCTATKU

[TK-1 CriocoGeH IIaH|upoBaTh U IPOBOINTH IIK-1.1 Bnameer  gyHmaMeHTanbHBIMH  TIOHSTHSIMH,
Hay4YHbIC YKCIIEPUMEHTHI (B N30paHHOM 3aKOHAMU U TEOPHUSIMH COBPEMEHHOU (DPU3UKH

npeaMeTHOH obnacty) u (uan) teoperndeckue |[IK-1.4 VYmeer CTpOUTh MareMaTHYECKME MOJECIM LIS
(aHaMTUYECKHE U UMUTAITMOHHEIC) ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIECHUH B
HCCIICOBaHUS COOTBETCTBYIOIUX HAYYHBIX 001aCTIX

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbI

3HAThb!
- OCHOBHbIE IPUHIIUIIBI, 0COOCHHOCTH U BO3MOXKHOCTH HHTETPATIbHON CXeMOTEXHUKHY;
- METOJIbl CHCTEMO- M CXeMOTEXHUYECKOTO MPOeKTHpoBaHus Ha ocHoBe VC.

YMETh:
- XapaKTepu30BaTh COBPEMEHHBIC TCHICHIIUH MTPOSKTUPOBAHNUS pa3InyHbIX BUI0B 1C;
- XapaKTepu30BaTh crenudpuueckue ocodeHHocT npoexkruposanus NC;
- aHAJIM3UPOBATh AHAJIOTOBBIC M LU(PPOBBIC HHTETPATbHBIE MHKPOCXEMBI C MCIOIB30BAHUEM METOOB
MAaIIMHHOTO POEKTHPOBAHMS.

BIIAJICTh!

- HaBBIKAMM MHXKEHEPHOTO MPOEKTHPOBAHMS U pacyeTa;
- HaBBIKAMH MOJICTIMPOBAHUS M IKCIIEPUMEHTAIBHOTO HCCIICOBAHUS HHTETPAIBHBIX CXEM.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3nenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUeOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTsr pabora

[IpakTka MPOEKTUPOBAHUS AHAJIOTOBBIX
1 HUC. AmnanoroBele H  JUCKPETHbBIE 4 1
CUTHAJIBI U LCTIH.

OnemeHTHass 0a3a MHUKPOAJIEKTPOHUKH.

2 4 2
CocTaB 1 MPUHLMUIIBI PAOOTHI.

3 Hudposeie cxembl. OCHOBHBIE THIBI U 4 )
MPHHITUTIBL pa0OTHI (4acTh 1).

4 [Tudposbie cxembl. OCHOBHBIE THIBI H 4 |
MPUHLUIBI pa0OTHI (YacTh 2).
ManocurHanbHbIN aHau3 B

5 monenupoBanuu AVC. ManocurnaibHbie 4 1

OKBHWBAJICHTHBIC CXCMBI.




6 Bomnpocel IPOEKTUPOBAHUS 4 )
OTIEPALIMOHHBIX ycunuTenen (dacto 1).

7 Bonpocsr MPOEKTUPOBAHUS 4 4
OTIEPAIMOHHBIX YCHUIIHTENeH (4acTh 2).

3 ITpoexTupoBanne KOMIIapaTopoB ) )
HaNPSKCHHUS.

Hroro yacos 30 15

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 45 vgac., 1 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiiam)
Cewmectp: 7 (Ocennuii)
1. Ilpaktuka npoekTupoBaHus anaaoroBeix MC. AHaIOroBbIe M JUCKPETHBIC CUTHAMBI U LETIH.

PaccmarpuBaeTcst Kak TeopeTHUYecKHe, TaK W IpakTHueckue acnekTbl paszpaborku MC. Kpatko
3aTparvBarOTCs TEXHOJIOTHU M3TOTOBICHU. [IpeMeToM HacTOsIIeH KUY SBIISIETCS PACCMOTPEHUE
psiia OCHOBHBIX TEOPETHUYECKHUX MOJIOKEHUH aHAJIOTOBBIX M JUCKPETHBIX CUTHAJIOB U IIETICH.

2. DnemeHTHas 0a3a MUKPORIEKTPOHUKH. COCTaB ¥ MPUHIIUIIBI PA0OTHI.

B 37011 ntexkiun paccmMaTpuBaeTcsi COBpEMEHHas! JIeMEeHTHas 6a3a MUKPO3JIEKTPOHUKH:

AKTHUBHBIC KOMIIOHEHTBl — TPAH3UCTOPHI, THUPUCTOPHI W JHOIBl; IMACCUBHBIC KOMIIOHEHTHI —
PE3UCTOPBI, KOHAEHCATOPbI, WHIYKTUBHOCTh. Pa30uparorcss mNpuHOMIBI pPabOTBI M COCTaB
3JIEMEHTHOM 6a3bl MUKPOJIEKTPOHUKH.

3. Ludpossie cxembl. OCHOBHBIE TUITBI U IPUHIMIIEI pabOTHI (4acTsh 1).

B nmaHHOU JNEKIMM TPUBOASTCS OCHOBHBIE TOHSTHS HU(PPOBON CXEMOTEXHHKHU. PaccmarpuBarorcs
pasnuuHble NU(GPOBbIE cXeMbl. [IpeaMeToM 3TOW NEKIUM SBISIOTCS 3JIEMEHThl KOMOWHAIIMOHHOMN
JIOTUKW, KOTOPBHIE COCTABJISIFOT OCHOBY IIOHUMaHHUS pabOThl IMQPPOBBIX CXeM. OIEMEHTHI
KOMOMHAIIMOHHOW JIOTWKH: WHBEPTOPHI, M-HE / WIU-HE, CIOKHbIC KOMOWHAIIMOHHBIC JJIEMEHTHI —
HA-WIN / WIK-U.

4. Hudpossie cxembl. OCHOBHBIE TUITBI M IPUHIMIIBI paboTHI (4acTh 2).

B oT0it nexnuu paccMmarpuBaeTCsi TEOPUTHYECKHE M IPAKTUUECKHE INPHUHLMIBI paboThl Oojee
CIIOKHBIX HU(QPOBBIX CXeM. B 3TOW JIeKIMM pacCMaTpUBAIOTCS TPHUITEPHI, MX KIAacCH(UKAIHS,
CHOCOOBI UX PUMECHEHHUSI.

5. ManocurnaiasHbIM aHanu3 B MogenupoBannu AVC. ManocuraanbHble SKBUBAJICHTHBIE CXEMBI.

[Ipenmerom HacTosLIEH JIEKUMU SIBJSIETCS. PACCMOTPEHUE C TEOPETUUYECKON U MPAKTUYECKOW CTOPOH
MaJIOCUTHAJBHOIO aHain3a. THUMBl y3J70B: Kackaa C OOMIMM HMCTOKOM, KOA(QQHUIHMEHT YCHICHHS
KackaJia ¢ 00IIMM 3aTBOPOM, KaCKaJ ¢ OOIIUM CTOKOM, TPAH3UCTOP B AMOJHOM BKIIFOUCHHH, KACKO U
Qg QepeHIanbHbIA YCUITUTENb.

6. Bonpocbl NpoeKTHPOBaHUs ONEPAMOHHBIX ycuiuTenei (dacts 1).

B aT0ii eknuu paccMaTpuBaeTCs COCTaB ONEPALMOHHBIX YCHIINTENCH, a TakKe MPUHIUIBI paOOThI
0a30BbIX (YHKIIMOHATIHLHBIX OJIOKOB, TU(PPEPEHITMATBHBIX AP, UCTOYHUKOB TOKA M TOKOBBIX 3€pKall.

7. Bompochl MpOEKTUPOBAHUS ONIEPAITUOHHBIX YCHIIUTENeH (4acTh 2).




Buaer OC. OcHoBHbIe criocoObl obecniedennst orpuriarenbHoit OC U ee BIMsSHUE Ha TMOKa3aTelld U
XapaKTEepUCTUKH YCWJIMTENECH aHAJIOrOBBIX CHUTHAJNOB. YCTOWYMBOCTH YCHIJIMTENEH, OXBau€HHBIX
orpunarensHoii OC. OneHka yCTOMYMBOCTH YCHJIMTEISI Ha OCHOBE (PM3MYECKHX IPEACTaBICHUN
(6ananc ammutyn 1 $az). YactorHeiit kpurepuii HaiikBucTa. 3amnacsl ycTOWYHMBOCTH.

8. HpOGKTI/IpOBaHI/Ie KOMITapaTOpPOB HAIIPSIKCHU.

[TpeameToM paccMOTpeHHs TO JeKIMU OyTyT KOMIIapaTopbl, OCHOBHBIE NTapaMeTpbl KOMIIApaTOpOB,
OJ0KM KOMIaparopoB. byayT paccMoTpeHBl NpUMEpBl TMOCTPOCHHS NPEAYyCHIUTENs, OJIOKOB
NPUHSATHS PEIIeHHs, BBIXOAHOTO Oydepa U JIEKTPHIECKUX CXEM KOMIIapaToOpOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

HeoOxonrmoe obopynoBaHue 1Jist JIeKUIUN: yueOHast ayAuTOPpHsl, OCHALLICHHAS KOMIIBIOTEPOM U
MYJIBTUMEIUHHBIM 000pyI0OBaHNEM (IIPOEKTOP, 3BYKOBAsi CUCTEMA).

ObecrieueHue caMOCTOSTENBHON pabOTHL: JOCTYM B ceTh HTEpHET, AOCTYI K PEKOMEHIOBaHHON
JuTeparype.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa
1. Bunc B.U. TIpoekrupoBanue ananoroBsix KMOIT Mukpocxem: KpaTKkuii CipaBOYHUK Pa3padoTIHKa.
M.: Topsiuas nuams — Tenexom. — 2005. —454 c.
2. Vrpromos E.II. ludposas cxemorexuuka. CI16.: BXB-ITerepOypr, 2004..
3. TpaBun ["A. OCHOBBI CXeMOTEXHUKH YCTPONCTB PAIHOCBSI3H, PAIHOBEIIAHUS H TCICBHICHUS.
Y.1.Y4ebHoe mocobue /uist By30B U pakynsreToB cBsizu. HoBocubupck, Cuol'YTHU, 2001. — 196¢.
4. Tpasun [ A. OCHOBBI CXeMOTEXHUKHU YCTPOUCTB PaIOCBSI3H, PaJHOBEIIAHNS 1 TCICBUICHHS.
U.2.Y4ebHoe mocodue sl paJuoTeEXHUUECKHUX clieluaibHoCTel By30B. HoBocubupck, Cubl'YTH,
2002. — 354c.

JononaurtensHas IuTeparypa
1. I'yrauxoB B.C. MHTerpanbHas 3JeKTPOHUKA B U3MEPUTENILHBIX YCTPOICTBaX. 2-€ U3, nepepad. u
not. - JI.: Dueproaromusnar. Jlenunrp. ota-uue, 1988.
2. bykpees U.H., I'opsiues B.U., MancypoB b.M. MuKp03JIeKTpOHHbIE CXEMBI HU(PPOBBIX YCTPOUCTB.
4-n3n. nepepad. mpom. 2006 rox.
1. bonnu baiikep. Uto HykHO 3HaTh HU(POBOMY pazpabOTUMKy 00 aHaIOroBoi snekTpoHuke. 2010

rof
2. Bonosuu I. . CxemoTeXHMKa aHAJIOTOBBIX M aHAIOTO-UU(POBBIX 3JIEKTPOHHBIX yCTporcTB. 2005

rom

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOIB3YIOTCS MYJIBTUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHIO
MpE3EHTALNN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CTyIeHT, TMpOCIyIIaBIIMK Kypc JIEKIMH, JODKEH OBNAAETh OOIMMM IOHATUHHBIM anmapaTtoM H
HAy4UTHCS IPUMEHATH TEOPETUUECKHIE 3HAHUS Ha MIPAKTUKE.



VYenenrHoe ocBoeHUE Kypca Tpelyer:

1) mocemenus Bcex JEKIUH, MPEIYCMOTPEHHBIX YYEOHBIM IIJIAHOM; BEIEHHE KOHCIIEKTOB 3aHSATHIA;
aKTHUBHOE y4yacTre B OOCYKICHUH JICKIIH;

2) BaXXHO AOOWTHCS MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUN W3YYEHUS! OTICNIBbHBIX TEM, BOIPOCOB, CIEIyeT OOpaliaThCsi 3a KOHCYJIbTalKMed K
[IPETIO/IaBaTEII0 Ha JIEKIIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa MUKpPO- ¥ HAHODJICKTPOHHUKH

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

PaszpatGoTunk: B.B. DHHC, KaH[. TeXH. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

[MK-1 CriocoGeH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

I[IK-1.4 VYmeer cTpOoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynprare u3yueHus JOUCLUIUIMHBI OcHOBBI

00yJaroIuics JTOIDKEH:

«BBenenne B MHKpPOIJIEKTPOHHKY. CXEMOTEXHUKID)

3HATh:
- OCHOBHBIC IPUHIIMITBI, 0COOCHHOCTH U BO3MOXKHOCTH MHTETPATIBHON CXEMOTEXHUKH;
- METOJIbl CUCTEMO- M CXeMOTEXHUYECKOT0 MIpOoeKTHpoBaHus Ha ocHose VC.

yMeThb:

- XapaKTepu30BaTh COBPEMEHHbIE TEHIECHLMH [IPOEKTUPOBaHUS pa3indHbIX BuaoB UC;
- XapaKTepu30BaTh crennpuiaeckue 0COOeHHOCTH mpoekTupoBanus UC;
- aHAJIM3UPOBATh AHAJIOTOBBIC M LU(POBBIE HHTETPAIbHBIE MUKPOCXEMBI C UCIOJIB30BAHUEM METOOB
MalIMHHOIO IPOEKTHPOBAHHUS.
BJIaJeTh:

- HaBbIKaAMU WHKCHCPHOTO NIPOCKTUPOBAHUA U PACUCTA,
- HaBbIKaM#1 MOJCIIMPOBAHHUA U SKCIICPUMCHTAJIBHOT'O MCCJICAOBAHUSA NHTCTPAJIBHBIX CXEM.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

C 1menplo0 KOHTPOJISL OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpoC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WM B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bonpocs! asist moarotoBkH K AudQepeHIIMPOBAHHOMY 3a4ETy:

. [Ipaktuka mpoexrupoBanus ananorossix MC.

. AHaJIOrOBBIE U JUCKPETHBIE CUTHAJIBI U LETIH.

. OnemeHTHas 6a3a MUKPO3IEKTPOHUKU. COCTaB ¥ MPUHLUIBI pabOTHI .
. lludpossie cxembl. OCHOBHBIE TUITBI M IPUHIIMITBI PAOOTHI.

. ManocurnansHbIi aHanu3 B MmogenupoBaanu AUC.

. MasiocurHanbHble 5KBUBaJICHTHbIE CXEMBI.

. Bonpocsl IpoeKTUpOBaHUs ONEPALUOHHBIX YCUIIMTEIICH.
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. IlpoexTupoBanue KOMIapaTOpOB HAIPSHKEHHS.

Kpurepun onennBanus
10 6amtoB — (ITIPEBOCXOHO):
*  CHUCTEMaTU3UPOBaHHBIC, IIyOOKHE W MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTHIMCTHYECKH I'PAaMOTHOE, JIOTHUECKH NPABUIBHOE N3JI0KEHNE OTBETA HA BOIPOCHI;




*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHHE ero 3(pQPEeKTHBHO
HCIOJIB30BaTh B MIOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;

. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE HpoOIeMbl B
HECTaHJAPTHOW CUTYyalUu;

*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTMOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHOI mpoTrpaMMOi TUCITUTUINHEI;

* yYMEHHE OPHEHTHPOBATHCSA B TEOPHSX, KOHLEHMIUAX U HANPABICHUAX MO N3y4aeMON NHCLHUIUIMHE U
JlaBaTh UM KPUTUUYECKYIO OLICHKY, UCIIOJIb30BaTh HAYUHbIE JOCTHXKEHUSI JPYTUX JUCLUIUINH;

*  TBOpYECKas CaMOCTOSTENbHAs paboTa Ha MPAKTUYECKUX, JTa0OPATOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbl HCIIOTHEHHS 3aJaHHMH.

9 6amnoB — (OTJIMYHO):

* CcHCTEMaTU3UPOBAHHbBIEC, ITTyOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

. TOYHOE HCIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIIOIL30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(ECCHOHANBHBIX 3a1a4;

*  CHOCOOHOCTH CAMOCTOSATEIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIApTHOM
CUTyallud B paMKax Y4eOHOW MporpamMmbl, IIOJIHOE YCBOCHHE OCHOBHOW U JIOMNOJHU "TEIbHOU
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW POTrpaMMO TUCIIUITITHBEI;

*  yMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JTUCIUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMOCTOsTENbHass padoTa Ha MPAaKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYpBl HCIIOJTHEHHS 3aJaHuUil.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTHU3UPOBAaHHbIC, NNIyOOKHE M IOJIHBIC 3HAHUS 10 BCEM IMOCTABJIEHHBIM BOIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJNb30BAaHHME HAYYHOM TEPMHUHOJOTHH, CTHJIMCTHYECKHM TI'PaMOTHOE, JIOTMYECKH MpPaBHIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAaHHbIE BBIBOJIBI;

* BIAJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUU HAyYHBIX U
poQecCHOHAIBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIlaTh CIIOXKHBIE HMPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJIBHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHON NpOrpaMMoit
JUCLUIUIMHBL,

*  YMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOH
JUCLMIUIMHE W JaBaTh UM KPUTHYECKYIO OLIEHKY C IO3ULUI rocydapCTBEHHOH wuieoioruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUECKOE
ydJacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTHU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;

* HCII0JIb30BAaHUE HAyYHOU TEPMUHOJIOIMH (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MTPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCHI, YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOBL;

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCLMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNU HAyYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCLUUTUTHHBL,

*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMUAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTenbHas padoTa Ha MPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPbl HCIIOJTHEHUS 3adaHUH.

6 6aoB — (XOPOILO):

* JIOCTaTOYHO IOJHbIE U CUCTEMAaTU3UPOBaHHBIC 3HAHUSI B 00beMe yueOHOH porpaMmbl;

*  HCIOJIb30BaHHE HEOOXOAMMOHN HAayYHOW TEPMHUHOJIOIHWH, CTHIMCTUYECKH TI'PAaMOTHOE, JOTUYECKH
MPaBUWIILHOE M3JI0KEHUE OTBETA Ha BONIPOCHI, YMEHHUE JieNlaTh 000CHOBaHHBIE BHIBOIBI;

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLMWIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCUOHAIBHBIX 33Ja4; CIOCOOHOCTh CaMOCTOSTEIbHO IPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MporpaMMel;



* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTLTHHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUAX MO H3ydaeMOi
JUCUMIUIMHE W JaBaTh MM CPaBHHUTEJIbHYIO OLICHKY; AaKTHBHAas CaMOCTOsTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPAaTOPHBIX 3aHATUAX, IMEPUOAMYECKOE YYaCTHE B TPYHIOBBIX OOCYKACHUSX,
BBICOKHUH YPOBEHB KYJIBTYPbI HCIIOTHEHUS 3aJaHUN.

5 6amnoB — (IIOYTHU XOPOILO):
* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4EOHOH MPOTrpaMMBL;

° HUCIIOJIB30BaHHEC Hay‘IHOI\/’I TCPMUHOJIOTUH, CTUWIUCTUUYCCKU TI'PaMOTHOC, JIOTUYCCKH IIPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC 1€J1aTh BbIBOADI,

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJIb30BaTh B PEIICHUU
y4eOHBIX U TPOEeCCHOHAIBHBIX 33/1a4;

* CHOCOOHOCTh CAMOCTOSTCIIHLHO IMPUMCHATH TUIIOBLIC PCHICHHUA B paMKax yqe6H0171 nporpamMmmai;
®* YCBOCHHUC OCHOBHOH JINTCPATypBhl, pCKOMeHI[OBaHHOﬁ y‘le6H0ﬁ HpOl”paMMOfI JUCIHUITIIINHBI,

° YMCHHUC OPpHUCHTHUPOBATLCA B 0a30BBIX TCOpUAX, KOHLCIIIUAX W HAIPABJICHHUAX I10 I/IBY‘IaeMOﬁ
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;,

*  camocTosTenbHas padoTa Ha MPAKTUUECKUX, Ja0OPAaTOPHBIX 3aHATHAX, y4acTHE B TPYIMIIOBBIX
00CYXIIEHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aaHUH.

4 6amna — (YOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTO4YHBIN 00BEM 3HAHUU B paMKax 00pa30BaTeIbHOIO CTAHAAPTA;

* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  HCHOJNB30BAHME HAYYHOW TEPMHUHOJIOTHH, CTHIMCTHYECKOE M JIOTMYECKOE M3JIOKEHHE OTBETa Ha
BOIIPOCHI, YMEHHE JIeTIaTh BHIBOABI O€3 CYIIECTBEHHBIX OIINOOK;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

* YMEHHE 0] pyKOBOACTBOM IpENoJaBaTelis peuarb CTaHJapTHbIE (TUIIOBBIE) 3aa4H;

*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM OLICHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAABaTelsl HAa IPAKTUYECKHUX, JaOOpaTOPHBIX 3aHATHAX,
JOITyCTUMBIA YPOBEHB KYJIBTYPbI HCTIOIHEHHS 3aJaHHH.

3 6amra — (HEYIOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEJO0CTAaTOYHO MOJHBIA 00BEM 3HAHUH B paMKax 00pa30BaTeILHOTO CTaHIAPTa;

* 3HaHWE YaCTH OCHOBHOW JIUTEPaTyphl, PCKOMEHIOBAHHOW y4eOHOM MPOTrpaMMOi JUCIIUILTAHEL,

*  HCHOJb30BAHWE HAyYHOU TEPMUHOJOTHHU, HU3JIOXKEHUE OTBETA HA BOMNPOCHl C CYUICCTBEHHBIMU
JIMHTBUCTHYECKUMHM M JIOTHYECKUMH OLITHOKAMH;

. cnaboe BIIAJICHUE WHCTPYMEHTapueM YYeOHOW IUCIUIUTMHBI, HEKOMIIETEHTHOCTh B PEIICHUH
CTaHAAPTHBIX (TUITOBBIX) 3a/1a4;

*  HEYMCHHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHIEMUMUSAX W HAMpPaBICHUSAX H3ydaeMoOul
JUCIUTIINHEL,

* TACCHBHOCTh HA MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhlI UCTIOTHEHUS
3aIaHUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIbHOTO CTaH/IaPTa;

. 3HAHWS OTAEIBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHJIOBAaHHBIX YUEOHOW MPOrpaMMOin
JUCIUTIINHEL,

. HEYMEHHE HCIIONb30BATh HAYYHYH0 TEPMHUHOJIOTHIO JUCIMILIMHBI, HAlMYME B OTBETE TIPyObIX
CTHJIMCTHYCCKUX U JJOTMYECKUX OIIUOOK;

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHHA YPOBEHb KYJIBTYPHl UCIIOTHEHUS
3aJIaHUM.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAHMH M KOMIIETCHLIMI B paMKax 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu nposenennn uddepenupoBaHHOro 3adera olydaromiemycs npenocrasisercss 30 MHUHYT Ha
noAroroBky. Onpoc o0yyaromerocs mo OWIETy He JOJKEH MPEBBILIATh JIBYX aCTPOHOMHUYECKHUX YacoOB
B YCTHOW W (MJIM) TUCBMEHHOMU (hopMme.



