o AMCHUIIJIMHE:
0 HANIPaBJICHUIO:

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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MOI[CJ'II/IpOBaHI/Ie TCXHOJIOTMYICCKUX ITPOLCCCOB MUKPOIJICKTPOHUKHN

3J'IeKTpOHI/IKa 1 HAaHOQJICKTPOHHUKA

Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZJIEKTPOHUKA

KYpC:
KBaJIupuKAIMSL:

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku

kadeapa MUKpPO- U HAHODJICKTPOHHUKH
4

OaxanaBp

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

[IporpamMmy cocraBunu:

A.A. lapamnos

E.C. T'opnes, O-p TexH. HayK

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpsl MUKpO- U HaHo3nekTporuku 03.03.2023



AHHOTANMA

Kpr "MO):[CJ'II/IpOBaHI/IC TCXHOJIOTHYCCKUX TMPOLCCCOB MI/IKpOBJ'IeKTpOHI/IKI/I" npeayCcMarpuBacT HU3y4YCHUC
OCHOBHBIX MPUHOHWIIOB MOACIMPOBAHUSA TEXHOJOTHYCCKUX IIPOLCCCOB HAHOJJICKTPOHHUKHU. HpeZ[METOM
pPacCMOTpCHUA SABJIAKOTCA OCHOBHBIC MATCMATHYCCKUC MOACINM W MCTOAbI, IIOJIOKCHHBIC B OCHOBY
MOACIUPOBAHUA TEXHOJIOIMYCCKUX IMPOLCCCOB, NPUHOMUIIBI ONTUMU3AINU TEXHOJOTMYCCKUX IPOLCCCOB C
HUCIOJIb30BAHUCM MATCMAaTHUYCCKOT'O MOJACINPOBAHUS.

Coneprxanue Kypca:

. 2KM3HEHHBIN TUKII U3AEeTUA MUKPOIJIECKTPOHUKH

. Kimaccudmkanus TeXHONIOrnIecKuX onepanui

. MacmrabupoBaHue IPOSKTHBIX HOPM

. [IpuaIIMIIBI (HOPMUPOBAHUS CTPYKTYP MUKPOIIEKTPOHUKHI
. [Ipon3BOJCTBO KPEMHUEBHIX IJIACTHH

. DIHTaKCHS

. Okucnenue

0 NN N bW~

. Ocaxxnenue

9. TpaBnenue

10. Monnast uMIniaHTanus

11. ®ortonurorpadus

12. BEOL u FEOL

13. KoMmploTepHOE MOZIEIUPOBAHUE MUKPO- M1 HAHOCHCTEM
14. TIporpaMMBbl CXEMOTEXHUYECKOTO MOAETUPOBAHNUS

15. IIpubopHbIe CUMYIIATOPHI

1. leau u 3apauun

eap AUCUMNIMHBI

Kpr "MO,Z[GJ'II/IpOBaHI/Ie TCXHOJIOTUYCCKUX IIPOUCCCOB MI/IKpOZ)JIeKTpOHI/IKI/I" apeaycMarpuBacT
HN3Yy4YCHUEC OCHOBHBIX IPUHIUIIOB MOACIIMPOBAHHA TEXHOJOTHYCCKUX IMPOLECCOB HAHODJICKTPOHUKU.
Hpe)_IMeTOM PACCMOTPCHUA ABJIIFOTCA OCHOBHBIC MATCMATHYCCKUC MOJCIN U METOABI, ITOJIOKCHHBIC B
OCHOBY MOICJIHMPOBAHUA TEXHOJOTHYCCKUX IIPOLECCOB, MPUHIMUIILI ONTUMU3ALNU TEXHOJOTHYCCKUX
IponecCoB € UCIIOJIB30BAHUCM MATCMATUYCCKOI'O MOACIIMPOBAHM.

3agaum AUCUMIIUHBI
- U3y4YEHHUE MPUHIUIIOB MOAEINPOBAHNS TEXHOJIOTMUECKUX MTPOLIECCOB;
- OBJIAJICHUE HAaBBIKAMU TOCTPOCHHUS KOMIUIEKCHBIX MOJEJECH C HCHOJIB30BAHUEM IPOTPaMMHBIX
CpPEICTB;
- BbIpabOTKa OIBITA B CAMOCTOSATEILHOM MCCIICIOBAHUM (PPArMEHTOB TEXHOJIOTHUYECKOTO MapIIpyTa
MHKPOAJIEKTPOHHOTO IIPOU3BOICTBA.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON
3a7a4n

VYK-1.3 PaccmarpuBaeT pas3iIHyHBIE BapHUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

[IK-1 CriocobueH mianupoBath 1 ipoBoauth  |[1K-1.3 Biageer xynbTypoil MOCTaHOBKM HAYyYHOU 3a/1a4d U
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON MOJEJINPOBAHUSI €CTECTBEHHOHAYUYHBIX OOBEKTOB U CHCTEM
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
UCCIIeJOBAaHUS




[MK-4 Crioco0OeH KpUTHYECKH OLIEHUBATh [MK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
MPUMEHUMOCTh HCIIOJIB3yEMBIX METOUK H OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOesIei
METOJIOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOIKHEI
3HaTh:

- OCHOBHBIE BUJbI TEXHOJIOIMUYECKHUX MTPOLIECCOB;

- OCHOBHBIC MAaTEMATUYCCKUE MOACIIN TCXHOJIOI'NMYCCKUX MMPOLCCCOB,
- OCHOBBI OIITUMHU3AIUHU TCXHOJOTHUICCKHUX ITPOUCCCOB.

YMETb:
- TPOBOAMTH MOATOTOBKY HCXOIHBIX MAHHBIX JAJsI YUCICHHOTO MOJAEIMPOBAHMS TEXHOJIOTHYECKUX
IPOLIECCOB;

- ONITUMM3HUPOBATh MaTEMaTHYECKNE MOJIEITN TEXHOIOTHYECKUX IPOLIECCOB;
- IPOBOIUTH 00PabOTKY pe3yabTaTOB MOACITUPOBAHHUS.

BJIaJICTh:

- MeToaMu 00pabOTKN TaHHBIX C OMOIIBIO CAMOCTOSITEIBHO Pa3pabOTaHHBIX CKPHUIITOB;
- COBPEMEHHBIMHU METOJaMU HAy4YHOW BU3yaJIU3aLIH;
- METOJIaM{ MOJIETMPOBaHMUs ¢ ucronb3oBanreM nakera TCAD.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

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

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
No Tema (pazmern) TUCITUTUTHHEL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
| JKuzueHHbIi UK U3IEIUN ) |
MHUKPOSJIEKTPOHUKH
) Kﬂaccnqafncaunﬂ TEXHOJIOTUYECKHUX ) 1
ornepauui
3 MacutabupoBaHue MPOESKTHBIX HOPM 2 1
4 [Tpunnunel  GopMHPOBaHHS  CTPYKTYD ) |
MHUKPOJIEKTPOHUKH
5 [Ipon3BOACTBO KPEMHHEBBIX IJIACTHH 2 1
6 OnuTaKcHs 2 1
7 Oxucnenue 2 1
8 Ocaxnenue 2 1
9 Tpasnenue 2 1
10 Wonnag nmmmianTanusa 2 1
11 dotonurorpadus 2 1
12 |BEOL u FEOL 2 1
13 KommroTepHoe MopenmpoBaHHE MHKPO- ) 1
U HAHOCHUCTEM
14 [Iporpammsl CXEMOTEXHUUYECKOTO ) |
MOJEJINPOBAHHUS
15 [TpubopHbIe CUMYASTOPHI 2 1
Hroro yacos 30 15
Iloaroroska k sk3aMeHy 0 gac.




OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 8 (Becennuit)
1. ’Ku3HeHHBIN UK U3AETUI MUKPOIIEKTPOHUKU

Konnenmust  (TeXHWYecKoe 3ajJlaHue), apXHUTEKTypa, pa3padoTka JIOTHMKH HWHTETPATbHBIX CXEM,
pa3paboTka  TOMOJOTHH, BepQHUUKAIMA,  YTBep)KIAeHHE  (OTOmAOIOHOB,  TPOHM3BOICTBO
¢doromabnoHoB,  Bamumanus, pa3paboTKa  TEXHOJIOTHYECKOTO  MapiipyTa,  HCIOJHEHHE
TEXHOJIOTUYECKUX OIepaluii Ha NPOHM3BOJICTBE, KOPIyCHPOBAHWE, TECTHPOBAHME, HCIBITAHUS,
cepTU(UKaIHs, 3aITyCK CEPUH, IKCILTyaTalus

2. Knaccudukanust TEXHOIOTUIECKUX Onepamui
dopmupoBanue cioés, npoduarpoBanre, MOIUPUKAIHS CBONCTB U METPOJIOTHUECKOE 00eCTICUeHHE.
3. MacmrtabupoBaHie IPOEKTHBIX HOPM

Pa3Butue  TeXHOJNOrMH  MHKpPOJIEKTPOHUKH.  OMIMPUYECKHE  3aKOHOMEPHOCTH  TPEHJIOB
MHUKPOJIEKTPOHHOW OTpaciu: 3akoH Mypa, 3akoH MaciutabupoBanus JleHHapaa

4. IlpuHuuns! GOPMHUPOBAHUS CTPYKTYP MUKPOIIEKTPOHUKHI

Ponpb ¢oronutorpadgun B COBpEeMEHHOW MHKPOIIEKTPOHHOW TEXHOJIIOTHH. MeXaHU3MbI MPOSIBICHUS
M300pakeHUs B PE3UCTE

5. IIpon3BOACTBO KPEMHHEBBIX IIJIACTUH

BrlpamyBanne MOHOKpPHCTAJUIOB KpeMHHUsT MeTofoM Yoxpanbckoro. OYHCTKAa METOAOM 30HHON
wiaBku. Kpucramnorpaguueckas opueHTalnsi KPEMHUEBBIX MIACTHH

6. Drurakcus

ABTORTIMTAKCHS. FeTepOBHI/ITaKCI/IH. MOJ'IGKy.]'ISIpHO—J'Iy‘{eBaFI snuTakcusa. OHU3NYCCKHE OCHOBBI
TEXHOJIOTUYECKOM OoIcpalurv U MOACINPOBAHUC

7. Oxucienue

Tepmuueckoe okucnenue. Guznyeckue OCHOBbI TEXHOJIOITMYECKOM ONEpalii U MOACIIMPOBAHNE

8. OcaxxneHue

AtoMHO-c10€BO€ ocaxeHue. Pu3nuecKkue OCHOBbI TEXHOJOIMUECKON Ollepalii U MOJICINPOBAaHUE
9. TpaBnenue

H(PII[KOCTHOC, PCAaKTUBHO-MOHHOC W IUIa3BMOXHMHUYCCKOEC TpaBJICHUC. ®du3nyecKkue OCHOBBI
TEXHOJIOTUYCCKOM onepanu U1 MOACIINPOBAHUC

10. MoHnHas nMInIaHTaIAsS

Honnas HUMILIaHTaIus. ®u3ndecKue 0CHOBBI TEXHOIOTHYECKOMN onecpanv 1 MOACIMPOBAHUC




11. ®ortonurorpadus

®otonurorpadust 1 >IeKTpoHHAs JuTorpadus. Puznueckne 0CHOBBI TEXHOJIOTHUECKOH olepayuu 1
MOJZIETTUPOBAHUE

12. BEOL u FEOL

Cxemsl BEOL u FEOL. ®u3uveckre 0CHOBBI TEXHOJIOTUYECKON OTepaliii U MOACIUPOBAaHUE
13. KomnproTepHOE MOIECIUPOBAHUE MUKPO- U HAHOCUCTEM

[Tonsitne «makpomomenuy. [Ipaktudeckue npuMepsl. MHOTO0Opaszue MpruOOPHBIX CUMYIISTOPOB.
14. IIporpaMMbl CX€MOTEXHUUYECKOTO MOJCIUPOBAHUS

I'pad snexTpuyeckodl wemu, TOMOJIOTMYECKHE MaTpuibl. METOA y3JOBBIX MOTCHLHUATIOB. AHAIU3
HEJIMHEHHBIX PE3UCTHBHEBIX Ieneld. Anroput™ dynkironuposanus PSPICE

15. TIpubopHbIe CUMYIISATOPHI

@dyHaaMeHTalbHasl CHCTEMa YPaBHEHUI B MpHOOPHBIX cuMynstopax. OOmas mocTaHOBKa 3aiadd,
BBIYMCIIMTEJIBHBIE METO/BI €€ peIICHMs, Y4eT KBAaHTOBBIX 3((pexToB. MeTompl MaTeMaTH4ecKoro
MOJZIETTMPOBAHUS KHHETUYECKUX MPOIIECCOB

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

Heo0xonnmoe obopynoBaHue 1Jist JIeKUUN: yueOHast ayAuTOpHsl, OCHAILICHHAs KOMIIBIOTEPOM U
MYJIBTUMEIUHHBIM 000pyIOBaHNEM (IIPOEKTOP, 3BYKOBasi CUCTEMA).
ObecrieueHue caMOCTOSTENIBHON paObOTHL: JOCTYI B ceTb HTEpHET.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. MecapoBuu M., Takaxapa S1. O01iast Teopusi CUCTEM: MaTeMaTHYECKHE OCHOBBL. / TIep. ¢ aHml. — M.
Mup, 1978.-311 c.
2. SIxoBneB B.b. BeruncnutensHas Matematka: yueo. mocodue. — M.: MUIT, 2008. — 132 c.
3. Camapckuii A.A. BeeseHue B uncienHbie MeTofsl: yueb. [Tocooue. — M.: Hayka, 1972. — 272 c.
4. bornaes 1O.11. BeruncnurenbHas mareMarrika U mporpaMMupoBanue: yued. nocodue. — M.: Beicias
mkoja, 1990. — 544 c.
5. AxTyanbHble TpoOIeMbl MOICIMPOBAHUS B CHCTEMaX aBTOMAaTH3MPOBAHHOTO CXEMOTEXHUYECKOTO
npoektupoBanus. / mox pe. AWM. CremnkoBckoro. — M.: Hayka, 2003. — 432 c.

JomnonHurensHas aureparypa



1. Camapckuii A.A., MuxaitnoB A.Il. Maremarnueckoe monenupoBanue: Maeun. Metoasl. [Ipumepst. —
M.: Hayxka, 2001. — 320 c.

2. Kpacnoméxos I1.C., TlerpoB A.A. [Ipuniuns! noctpoenus: moaenei. — M.: @azuc, 2000. — 284 c.

3. ITaBnoBckuii FO.H. UMuTanpoHabie MOAEIH U cucteMel. — M.: @aszuc, 2000. — 144 c.

4. bnay6epr U.B., FOnun O.I. CtaHOBJIeHHE U CYyIITHOCTh CUCTEMHOTO Toaxona. — M.: Hayka, 1973. —
269 c.

5. Mopo3 A.1. Kypc Teopun cucrem: yueb. mocobue. — M.: Beiciast nikoina, 1987. — 304 c.

6. llennon P. UMuTanmonHoe MoJieMpoBaHUE CUCTEM — UCKYCCTBO M HayKa / mep. ¢ anri. — M.: Mup.
—418c.

7. Ceipunn B.K. CAIIP un MonenupoBanue TEXHUYECKUX cucTeM: yueO. mocobue. — M.: MUDT, 1997. —
304 c.

8. Ilurepcon [Ix. Teopus cereit [lerpu u mogenupoBanue cucteM / mep. ¢ auri. — M.: Mup, 1984. —
264 c.

9. Emenssnos B.B., Kypeitunk B.M., Kypeitunk B.B. Teopus u npakTuka 3BOJIOLHOHHOTO
MonenupoBanus. — M.: ®usmarnurt, 2003. — 432 c.

10. SxorneB B.b., bonaros B.A. OCHOBBI YHCIEHHBIX METONIOB: yuel. mocodbue. — M.: MUIT, 2001. —
132 c.

11. Kocaper B.W. 12 nekuwii 1o BEIMUCIUTEIBHONM MaTeMaTuke: yae0. mocobwue, 2-¢ uzn. — M.: MOTU
(®usmarkaura), 2000. — 224 c.

12. 3emckoB B.H., Xaxamuu C.4. Meron ceTok: Metomudeckne ykaszanus. — M.: MUDT, 1998. — 64 c.
13. Uneun B.I1. Metoasl ¥ TEXHOJIOTMH KOHEUHEIX 3i1eMenToB / Cub. otnenenue PAH, Mu-1
BBIUMCIIUTENBHON MaTeMaTHKH U MateMaTtnieckoit reopusuku. — HoBocubupck: UBM u MI' CO PAH,
2007.-731c.

14. Kpacnuxos I.41., [opres E.C., Marromkun 1.B. O0mmas Teopus TeXHOIOTHH 1
MUKpoekTponuka. — M.: Texnocdepa, 2020. — 434 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He npenycmorpeHnbl

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

CTyaeHT, TMpOCIyIIaBIIMK Kypc JIEKIMH, JODKEH OBNAAETh OOIMMM IOHATHUHHBIM anmapaTtoM H
HAy4UTHCS IPUMEHATH TEOPETUUECKHIE 3HAHUS Ha MPAKTUKE.

VYenenrHoe ocBoeHue Kypca Tpedyer:

1) noceuieHns Bcex 3aHATUH, IPELyCMOTPEHHBIX YUSOHBIM IJIAHOM; aKTHBHOE Y4acTue B OOCYKICHHH,
BBITIOJIHEHUE NTPAKTUUECKUX 3a]1ay;

2) NOHMMaHUS H3y4yaeMOro MaTepuaja, a HE MeXaHUYeckoro 3anoMuHaHus. I[lpu 3arpyaHeHun
W3y4YEHUs! OTJIEJIBHBIX TEM, BOIIPOCOB, CIEAYET 00paIiaThCs 3a KOHCYIBTAEH K MPEroJaBaTeo.



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: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT
PaspaGorunkm:

A.A. llapamnoB
E.C. T'opHeB, O-p TexH. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

MOCTaBJICHHBIX 3a/1a4
VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[IK-1 Cnocobnen mnanuposats 1 npoBoauts  |[IK-1.3 Biageer KynbTypoil MOCTaHOBKM HAYyYHOH 3a/Ja4d U
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI MOZIETIMPOBAHUS €CTECTBEHHOHAYUHBIX OOBEKTOB M CHCTEM
MPEIMETHOM 001acTH) U (MJIN) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIIMOHHEIC)

HUCCIIEIOBAHUS

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh [IK-4.3 Cnocobern 000CHOBaTh NPUIMHHO-CIICIACTBECHHBIC
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U OTHOIIICHHS UCTIONIB3YEMBIX MTOHITHH U MOJleNen

METOJIOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIUA

B pesynbrare u3ydeHusi TUCHUILUIMHBI « MOISTUPOBAHNE TEXHOJIOTHUYECKUX MPOIIECCOB MUKPOICKTPOHUKI
00yJarouics JTOIDKEH:

3HAThb:

- OCHOBHBIC BUJIbI TCXHOJIOTHUYCCKHUX ITPOLCCCOB;
- OCHOBHBIC MAaTEMATUYCCKUE MOACIIN TCXHOJIOI'NMYCCKUX MMPOLCCCOB,
- OCHOBBI OIITUMHU3AIUHU TCXHOJOTHUICCKHUX ITPOLICCCOB.

yMeThb:

- IPOBOAUTH IIOAIOTOBKY MCXOIOHBIX JAHHBIX AJI YHMCICHHOI'O MOZAEIMPOBAHUS TEXHOJIOTMYECKHX
IIPOLIECCOB;
- OITUMU3HUPOBATh MAaTEMAaTHUECKUE MOJIEIHN TEXHOJIOIMUECKUX IIPOLIECCOB;
- IPOBOJIUTH 00pabOTKY pe3yabTaTOB MOACITUPOBAHHUS.

BJa/IeTh:

- METOIaM1 00Pa0OTKH JIAHHBIX C TTIOMOIILI0 CAMOCTOSTENBHO pa3padoTaHHBIX CKPUIITOB;
- COBPEMEHHBIMH METOJ[aMU HAyYHOW BU3YyaJIN3aIlHH;
- METOJIaM{ MOJIETMPOBaHMUS ¢ ucronb3oBanreM nakera TCAD.

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKylIeMy KOHTPOJIIO
B Hauane ka)xno0il JISKUMU IPOBOAUTCS KPATKUI OIPOC 110 TEME NPEABLAYIIETO 3aHATHUS.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Bonpocs! k quddepeHunpoBaHHOMY 3a4eTy:

. 2KM3HEHHBIN UUKII U3AEeTUA MUKPOIJIECKTPOHUKH

. Kimaccudmkanus TeXHONOrnIecKux onepanui

. MacmrabupoBaHre MPOSKTHBIX HOPM

. [IpunIIMIBI (HOPMUPOBAHUS CTPYKTYP MUKPOIIEKTPOHUKHI
. [Ipou3BOACTBO KPEMHUEBBIX IJIACTUH

. DIHTaKCHS

. Okucnenue

0NN N bW~

. Ocaxnenue




9. TpaBnenue

10. MouHas uMIutagTaus

11. ®ortonurorpadus

12. BEOL u FEOL

13. KommproTepHO€ MOJIETHPOBAHIE MUKPO- H HAHOCHUCTEM
14. IIporpaMMbl CXeMOTEXHUYECKOTO MOJICITHPOBAHUS

15. TIpubopHbIE CUMYIISATOPHI

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIC, DIIyOOKHE 3HAHUS YYEeOHOW WPOrpaMMbl IHCHUILIHHBL, TPOSBIISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
NPUMEHSATh UX Ha MPAKTHKE PU PEIIeHHH KOHKPETHBIX 3a7a4, CBOOOIHOE U MPAaBUIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka ommyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIC, IIyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCLHUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
NPUHATHIX PEIICHUH.

Onenka ommyHO § OamioB - BBICTaBIIIETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomio 7 0aioB - BEICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.

Onenka Xopomo 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.

OreHka yHIOBIECTBOPUTENBHO 4 Oaiia - BBICTAaBISETCS CTYACHTY, HOKa3aBIIEMY (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieibl yueOHOW NMpOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOKET MMPUMEHSTh TOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yHIOBICTBOPUTENIBHO 3 Oajula - BBICTAaBISETCS CTYACHTY, IHOKa3aBIIEMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B HM3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUIS JaJIbHEHIIEro o0y4eHus U
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJaKe B CTAHAAPTHOW CHTYAIIHH.

OneHka HEyJOBJIETBOPUTENIBHO 2 Oallia - BBICTABISIETCA CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COJEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmUOKH B
(OpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33/a4.

OrneHka HEYOBIETBOPUTENbHO | Oaiul - BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozepKaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITUpOBKax
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

OmeHka 3a ceMeCTp BBICTABISIETCS IO pe3yibTaTraM yCTHOro aAnddepeHunpoBanHoro 3agera. Omnpoc mo
OneTy He JOJDKEH MPEBBIIATh OHOTO aCTPOTOMHYECKOTO Jaca.



