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)

10 JMCHMILIMHE: Bgenenne B MUKpO3JIEeKTPOHUKY. OCHOBBI CXEMOTEXHUKU
110 HANIPABJICHUIO: OJIEeKTPOHMKA U HAHOZJICKTPOHHKA
Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZJIEKTPOHUKA

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

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU U
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JACTIX

[IK-1 CniocoOHeH miIaHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCIIEPUMEHTHI (B N30paHHOM
MPEeIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE
(aHaTMTHYECKHUE M IMUTAIMOHHEIC)

[IK-1.8 Brnageer HaBbikamMu pabOTBI C COBPEMEHHBIMHU
SI3bIKaMU [IPOIPaMMHUPOBAHUSL U IPOrPAMMHBIMU ITaKETaMU

UCCIICJOBAHHS
ISl HAYYHBIX PacueToB

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh [MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE

MPUMEHUMOCTh HCIIOJIB3yEMBIX METOIHUK H OTHOIIICHHS UCTIONB3YEMbIX TOHITUH U MOJesei

METOJIOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HATB!
- OCHOBHBI€ ITPUHLIUIIBI, 0COOEHHOCTH ¥ BO3MOXXHOCTH MHTEIPAIIbHON CXEMOTEXHUKU;
- METOZIbI CUCTEMO- U CXEMOTEXHUYECKOIo IIPOeKTHpoBaHus Ha ocHose MC.
YMETb:
- XapaKTepu30BaTh COBPEMEHHbIE TEHIEHIMY [IPOEKTUPOBaHU pa3indHbIX BuaoB UC;
- XapaKTepu30BaTh creunpuiaeckiue 0cCoOOeHHOCTH mpoekTupoBanusi UC;
- aHAJIM3UPOBATHh AHAJIOTOBBIC M LU(POBBIE HHTETPAIbHBIE MUKPOCXEMBI C UCIOJIB30BAHUEM METOOB
MalIMHHOTO IPOEKTHPOBAHHS.
BIIAJIETh:

- HaBbIKaAMU WHKCHCPHOTO NPOCKTUPOBAHUA U PACUCTA,
- HaBBIKaMH1 MOJCIIMPOBAHHUA U SKCIICPUMCHTAJIBHOT'O MCCJICAOBAHUSA NHTCTPAJIbHBIX CXEM.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

[IpakTka NPOEKTUPOBAHUS aHAJIOTOBBIX
1 HUC. AmnanoroBele W  JUCKPETHBIC 4 1
CUTHAJIbI U LEIH.

OnemenTHas 0a3a MUKPOIJICKTPOHUKH.

2 4 2
CocraB ¥ IPUHIMITEI PAOOTBHI.

3 [Tudposbie cxembl. OCHOBHBIE THIBI H 4 )
MPUHLUIBI paOOTHI (YacTs 1).

4 Hudposeie cxembl. OCHOBHBIE THIBI U 4 1
MPHHITUTIBL pa0OTHI (4acTh 2).
ManocurHanbHbIN aHaJIn3 B

5 moznenupoBanuu AVC. ManocurHajibHbie 4 1

OKBUBAJICHTHBIC CXCMBEI.




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: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZIEKTPOHUKA
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

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU U
ONKCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JACTIX

[IK-1 CriocoOHeH miIaHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI

MPEeIMETHOM 001acTH) U (MIIM) TEOPETUIECCKHUE

[IK-1.8 Brnageer nHaBbikamMu pabOTBI C COBPEMEHHBIMHU
(aHATMTHYECKIE M IMUTAIIMOHHEIC)

SI3IKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU

UCCIICJOBAHHS
TSl HAYYHBIX PacyeToB

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh [MIK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE

MPUMEHUMOCTB HCIIOJIB3yEMBIX METOHUK H OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIeNIei

METOJIOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesymprate wusydeHHs AUCHMIUIMHBI «BBeneHHe B MHKPOIIEKTPOHUKY. OCHOBBI CXEMOTEXHHKH)
00yJaroIuiics JOKEeH:

3HATh:
- OCHOBHbIE IPUHIIUIIBI, 0COOCHHOCTH U BO3MOXKHOCTH MHTETPATIbHON CXeMOTEXHUKHY;
- METOJIbl CHCTEMO- M CXeMOTEXHUYECKOTO MPOeKTHpoBaHus Ha ocHoBe VC.
yMeThb:
- XapaKTepu30BaTh COBPEMEHHBIC TCHICHIIUH MTPOSKTUPOBAHNUS pa3InIHbIX BUI0B 1C;
- XapaKTepu30BaTh crenudpuueckue ocodeHHocT npoexkruposanus NC;
- aHAJIM3UPOBATh AHAJIOTOBBIC M LU(PPOBBIC HHTETPATBHBIE MHKPOCXEMBI C MCIOJIB30BAHUEM METOOB
MAaIIMHHOTO POEKTHPOBAHMS.
BJIA/IeTh:

- HaBBIKAMM MHXKEHEPHOTO NMPOEKTHPOBAHMS U pacyeTa;
- HaBBIKAMH MOJICIIMPOBAHUS M IKCIIEPUMEHTAIBHOTO HCCIICOBAHUS HHTETPAIBHBIX CXEM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enbr0 KOHTPOJS OCBOSHHUS O0ydJaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHs 110 TEME MIPOIUION JICKIUH UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

Bonpocs! ass noarotoBku K AudQepeHIMPOBaHHOMY 3a4ETy:

. [Ipaxtuka npoextupoBanus ananorosbix MC.

. AHAJIOTOBBIE M JUCKPETHBIE CUTHAJIBI U LETIH.

. DnemeHTHas 0a3a MUKPOAIEKTPOHUKH. COCTaB M MPUHLHUIIBI PaOOTHI .
. Hudpossie cxembl. OCHOBHBIE THITBI U TPUHIUIIBI paOOTHI.

. ManocurnanbHblil ananu3 B mofenupoBanuu AVC.

. ManocurHnanbHble SKBUBaJICHTHBIE CXEMBI.

. Bonpocs! mpoekTrpoBaHus OnepauvoOHHbIX YCUIUTEICH.

00 NN N W

. HpOeKTHpOBaHI/Ie KOMITapaTOpOB HANIPSIKCHU.

Kpurepuu onieHuBanus
10 6amnos — (IIPEBOCXO/JHO):
*  CHUCTEMaTU3UpPOBaHHbBIC, IIYOOKHE W TOJHBIC 3HAHUS IO BCEM pasjeiiaM y4eOHOI mporpamMmebl, a
TAKKe 110 OCHOBHBIM BOIPOCAM, BBIXOSIIUM 32 €€ IPEICIIbI;
. TOYHOE MCIOJIB30BAaHUE HAYYHOH TEPMHUHOJOTUM (B TOM 4YHCJIE HAa WHOCTPAHHOM SI3BIKE),
CTHJIMCTHYECKH T'PAaMOTHOE, JIOTUYECKH MPABHIBHOE N3JIOKEHNE OTBETA Ha BOIPOCHI;
*  0Oe3ynpeyHOe BIIAJICHUE WHCTPYMEHTApHEM Y4YeOHOW IUCHUIUIUHBI, YMEHHE ero 3((PEKTUBHO
UCIIOJIb30BaTh B IOCTAHOBKE M PEIICHUU HAy4YHBIX U MPO(ECcCHOHAIBHBIX 3a/1a4;




. BBIPKCHHAs! CIOCOOHOCTh CAMOCTOATEILHO M TBOPYECKM pEILIaTh CIIOXKHbBIE NPOOJIeMbI B
HECTaHJapTHOH CUTYyalllH;

*  TOJHOE M DIIyOOKOE yCBOEHHE OCHOBHOM M JONOJHHUTENBHON JUTEparyphl, PEKOMEHJOBAaHHOMN
y4eOHON MPOrpaMMOi TUCTIMITIINHEI;

* YMEHHUE OPUEHTHPOBATHCS B TEOPUAX, KOHLENIMIX U HallpaBIEHUAX 10 U3y4aeMOM AMCLUIUIMHE U
JaBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIb30BATh HAYYHBIE JOCTHKEHMS IPYTUX JUCIUILINH;

*  TBOpYECKas CaMOCTOATENIbHAs PabOTa Ha NPAKTUUYECKHX, JIAOOPATOPHBIX 3aHATUSAX, AKTUBHOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYpbl HCIIOTHEHHS 3aJaHuil.

9 6amto — (OTJIMYHO):

* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOITHBIE 3HAHMS 110 BCEM pa3zieiaM yueOHOM mporpaMmel;

. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTWJINCTUYECKH IPaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;

*  BIAJCHUE MHCTPYMEHTApUEM Y4YeOHOW IMCLUIUIMHBL, yMEHUE ero 3((EeKTUBHO HCIOJIB30BaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHATBHBIX 33/1a4;

*  CIOCOOHOCTb CAaMOCTOSITENIFHO M TBOPUYECKH peEIIaTh CIOXKHBIE MPOOJIIEMBbl B HECTaHAAPTHOM
CUTyallul B paMKax Yy4eOHOM Nporpammbl, IOJHOE YCBOCHHE OCHOBHOW M JONOJHU "TEIbHOM
JUTEPaTyphl, PEKOMEHA0BAaHHON Y4eOHON MpOrpaMMOil TUCIUIIIINHEI;

*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOU
JUCLUIUIMHE U 1aBaTh UM KPUTHYECKYIO OLEHKY;

*  caMocTofATeNbHas paboTa Ha MPAKTHYECKHX, JJAOOPAaTOPHBIX 3aHATUSAX, TBOPUECKOE ydacThE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 33 JaHHMH.

8 6amnoB — (IIOUYTHU OTIIMYHO):

* CHCTEMaTU3WPOBaHHbBIC, IyOOKHE M IOJHBIC 3HAHMS [0 BCEM IOCTABJICHHBIM BOIpOcaM B 00beMe
y4eOHOH MPOrpaMMbl;

*  HCIOJb30BaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IIPaBUIIBHOE
W3JI0KEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JeJIaTh 000CHOBaHHBIC BHIBOJIBL;

* BJIAJICHUE MHCTPYMEHTApHEM YUeOHOU IUCHUILIMHBI (METOIAMHU KOMIUIEKCHOTO aHajn3a, TeXHUKOM
MH(QOPMAIMOHHBIX TEXHOJOTUH), YMEHHE €ro HCIOJIb30BaTh B IOCTAHOBKE M PEIICHUHM HAyYHBIX U
npoeCCHOHANBHBIX 3a7[a4; CIIOCOOHOCTh CAMOCTOSITENIFHO pPElIaTh CIIOKHBIE NPOOIEMBI B PaMKax
y4eOHOH MPOrpaMMbl;

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

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCUMIUIMHE W JaBaTh MM KPUTHYECKYIO OLIEHKY C IO3WIHUI TOoCyJapCTBEHHOH wHIeojaoruu (1o
JUCLUIUIMHAM COLUAJIbHO-I'YMaHUTAapHOIO LIUKJIA);

* AaKTUBHAas CaMOCTOsTEeNIbHAs paboTa Ha MPAKTHYECKHUX, JTa0OPATOPHBIX 3aHIATUSIX, CHCTEMAaTHUECKOe
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMA.

7 6anoB — (OYEHb XOPOLIO):

* CcHCTEMaTU3UPOBAHHbBIE, ITTYOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;

* HCIIONB30BAHME HAYYHOW TEPMUHOJIOTHH (B TOM YHCJIE€ HA HHOCTPAHHOM SI3bIKE), IMHIBUCTUYECKH H
JIOTMYECKH MPAaBUIIBHOE M3JI0’KEHHE OTBETA Ha BONIPOCHI, YMEHHUE JeNlaTh 000CHOBAaHHBIE BBIBOIBI;

* BJAJCHHE MHCTPYMEHTapHeM y4eOHOW NUCHUIUIMHBI, YMEHHE €ro HMCIOJIb30BaTh B IOCTAHOBKE U
pEIIEHUH HAay4YHbIX U MPO(eCCHOHANBHBIX 3a1ay;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJIBHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH NpOrpaMMoit
JUCLUIUIMHBL,

*  YMEHUE OpPUEHTUPOBATbCA B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOU
JTUCIUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, YYacTUE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

6 6autoB — (XOPOILO):

* JIOCTaTOYHO IOJHbIE U CHCTEMAaTH3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MporpaMMsl;

*  HCHOJIb30BaHUE HEOOXOIUMOI HAay4YHOW TEPMHMHOJOIHMH, CTHJIMCTUYECKH I'DPAaMOTHOE, JOTHYECKU
MPaBUIILHOE U3JIOKEHUE OTBETA Ha BOIPOCHI, YMEHHE AeNaTh 000CHOBAaHHbBIE BHIBOJBL;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U MPodecCHOHANBHBIX 3a[a4; CIIOCOOHOCTh CAaMOCTOSATEIEHO MPUMEHSITh TUIIOBBIE PEIICHUS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTUHBL



*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCUMIUIMHE W JaBaTh MM CPaBHHUTEJIbHYIO OLICHKY; AaKTHBHAas CaMOCTOsSTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPaTOPHBIX 3aHATUAX, IMEPUOAMYECKOE YYaCTHE B TIPYHIOBBIX OOCYKACHUSX,
BBICOKHUH YPOBEHB KYJIBTYPbI HCIIOTHEHUS 3aJaHUN.

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

° HCITIOJIB30BaHHEC Hay‘IHOI\/’I TCPMUHOJIOTUH, CTUIUCTUYCCKU TI'PaMOTHOC, JIOTUYCCKH IIPABUIIBHOC
H3JIOXKCHUC OTBETA Ha BOIIPOCHI, YMCHUC €J1aTh BbIBOADI,

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U TPOECCHOHAIBHBIX 33/1a4;

* CrOCOOHOCTH CAMOCTOSATEIBHO MPUMEHATH THUIIOBBIE PELICHHUS B PAMKax Y4eOHON IMPOrpaMMbl;
* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MPOrpaMMON AUCIUIINHBL

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

*  camocTosTenbHas padoTa Ha IMPAaKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIICHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aJaHUH.

4 6amna — (YOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTO4YHBIN 00BEM 3HAHUU B paMKax 00pa30BaTeIbHOIO CTAHAAPTA;
* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBaHHOW y4eOHOM MpOrpaMMON AUCIUIIINHBL

*  HCIOJNb30BAaHHWE HAYYHOU TEPMUHOJIOTMH, CTUIUMCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JIeTIaTh BLIBO/IBI 0€3 CYIIECTBEHHBIX ONIHOOK;

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

¢ YMCHHC I10J pYKOBOACTBOM IIpCTIOAaBaTCyid pCllaTh CTAHAAPTHBIC (TI/IHOBLIG) 3aaa4u,

*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSX, KOHLEMIMSIX W HAMPABICHUSIX IO U3y4aeMoil
TUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAAaBaTelsl HAa MPAKTUYECKUX, Ja0OpaTOPHBIX 3aHATHAX,
JOITyCTUMBINA YPOBEHB KYJIBTYPbI HCTIOIHEHUS 3aJaHHH.

3 6amna — (HEYJOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEJOCTaTOYHO IMOJHBIA 00bEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHJAPTa;
* 3HAHHME YaCTH OCHOBHOH JINTEPATyphl, PEKOMEHIOBAaHHON y4eOHOH MPOrpaMMOi TUCIUILINHE;

° HUCIIOJIB30BaHUEC Haquoﬁ TCPMUHOJIOTUH, H3JIOKCHUC OTBCTA HAa BOIIPOCHI C CYHICCTBCHHBIMU
JJUMHI'BUCTUYCCKHUMU U JIOTHYCCKHUMHA OHH/I6KaMI/I;

*  ciaboe BIAJIEHUE HMHCTPYMEHTapueM Y4YeOHOH AMCIMIUIMHBI, HEKOMIETEHTHOCTh B PEIICHHU
CTaHJAPTHBIX (TUIOBBIX) 3a/1a4;

. HEYMEHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHLECMIUSAX U HANMpaBICHUSX H3ydaeMoul
JIMCLMILINHBI,

* TACCHBHOCTh Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhI UCTIOTHEHUS
3aIaHUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

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

. 3HAHWS OTAETBHBIX JINTEPATYPHBIX HCTOYHUKOB, PEKOMEHJIOBAHHBIX YYEOHOW MPOrpaMMOin
JUCIUTIINHEL,

. HEYMEHHE HCIIONb30BATh HAYYHYH) TEPMHUHOJIOTHIO JUCIMILIMHBI, HAMYUE B OTBETE TIPyObIX
CTHJIMCTHYCCKUX U JJOTMYECKUX OIIUOOK;

* IMaCCHBHOCTH HA NMPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KUHA YPOBEHb KYJIbTYPHl UCIIOTHEHUS
3aJIaHUM.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

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

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

ITpu nposenennn auddepenupoBaHHOro 3adera olydaromemycs npenocrasisercss 30 MHUHYT Ha
noAroroBky. Onpoc o0yyaromerocs Mo OWIETy He JOJKEH MPEBBILIATh JIBYX aCTPOHOMHUYECKHUX YacOB
B YCTHOW W (MJIM) TUCBMEHHOMU (hopMme.



