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AHHOTANMA

Kypc "MogenupoBaHnue TEXHOJOTUYECKUX TMPOIECCOB" TpeayCcMaTpUBAeT O3HAKOMJICHHE CTYAEHTOB
MarucTparypbl ¢ METOJOJIOTHE MaTeMaTHUYECKOTO MOJICIIMPOBAaHUS B O0JIACTH TEXHOJIOTHH (POPMHUPOBAHUS U
(GYHKIIMOHMPOBAHHUS aKTyaJIbHBIX MUKPO- U HAHOCTPYKTYPHBIX JIEMEHTOB HHTETPAIBHBIX CXEM U OTAENBHBIX
NpUOOPHBIX CTPYKTYp, OBJIAZICHHE HMH COBPEMEHHBIX 3HAHUH B OOJACTH KOHLEMIHHA, HPUHIUIIOB
MOCTPOCHUS M METOJIOB HCTIOJIb30BAaHHU MAaTEMaTHIECKHX, (PU3NUECKUX U KOMIBIOTEPHBIX MOJIeIeH A 1enei
pa3BUTHS 3JIEMEHTHOW 0a3bl MHUKpPO- W HAaHOIEKTPOHMKU. HeoOxommmocTh n3ydeHus Kypca oOycCIOBIEHA
TpeOOBAaHUAMHU pa3BUTHUS TEXHOJIOTHMM MHKpPO- M HAHOMICKTPOHUKH: MOJCIUPOBAHHE JaeT KoY K
MOHUMAaHUIO (DU3KMKH MPOLECCOB, MyTeH MX ONTHMHU3ALUH, HCCICIOBAHUIO BO3MOXHOCTEH M NEpPCHEKTHB,
[IO3BOJISIET OCYIIECTBIATh [JUArHOCTUKY, KOHTPOJIb W YIpPaBI€HHE IpolieccaMu. Takue CIOXKHbIE HU
MHOTO()aKTOpPHBIE MPOLIECCHI, KAK OCAXACHUE M POCT TOHKHUX IUICHOK, KOPITYCKYJISIPHO-ONTHYECKUE TPOLIECChHI
(opMUpPOBaHUS KaueCTBEHHBIX HAHOCTPYKTYP, MPOLECCHl TPABJIECHHS, UMIUIAHTALUH, AU PY3UH, OKUCICHHS,
XMUMHMKO-MEXaHUYECKOW IIJIaHapU3alMK, NPOLECCHl JIEKTPOMHUIPAlMM M MEXaHWYECKOH Jerpaaainuw,
OIIpENIeNIAIOIME HAJAEKHOCTh U JOJITOBEYHOCTh CUCTEM METAJUIM3ALUM, JIBYXCIOWHBIX W MHOIOCJIOMHBIX
uHTEp(EhCcOB, CTEXMOMETPUUYECKUI cOcTaB U Je(EKTHOCTh TOHKOIUICHOYHBIX 3JIEMEHTOB NPUOOPHBIX
CTPYKTYp, Ha COBPEMEHHOM JTale pa3BUTHs MHUKPODJIEKTPOHUKH B MPHHIUIE “HEBHeApseMbl” 0e3
MoJeNupoBaHus. B HacTosimee BpemMsi MaTeMaTuieckoe MOJACIMPOBAaHHE SIBISIETCS HE TOJIBKO HEOThEMIIEMOH U
COCTAaBHOM YacTbIO PAa3BUTHUSA TEXHOJIOTMH MHUKPO- M HAHORJIEKTPOHMKHM Ha BCEX ATanax IPOEKTUPOBAHUS U
nsrotoBinenuss CBUC, HO u mpexacraBiser coOoil omepexaroumuii (GakTop HWHHOBALMOHHOTO Mpolecca,
MO3BOJISISL TIPH OTHOCHTENBHO HEOONBLIMX 3aTpaTax BpPEMEHM M MaTepHallbHBIX PECypcoB pas3paborarsb,
ONITUMHU3UPOBATh M BHEAPUTH TpeOyemble TEXHOJOTHH WM, YTO OCOOEHHO CYIIECTBEHHO B o0nactu
CyOMHKpO- U HaHOIUTOTpaduy, MPUHUMATH SKOHOMUYECKH U TEXHOJIOTHYECKH OOOCHOBAaHHbBIE pEIICHHS O
MOJEpPHHU3AUN WM 3aMEHe CYIIECTBYIOLIEH TEXHOIOTHYecKol ©a3pl. BBuAYy MpakTHYeCKOH Ba)KHOCTH
MaTeMaTHYeCKOTO0  MOJCIUPOBAHUS A JajdbHEHINEro pa3BUTHS 3JIEMEHTHOW 0a3pl MHKpPO- U
HAHOJIEKTPOHUKH, €r0 HE3aMEHUMOCTH IIPH Pa3paboOTKe, COBEPIICHCTBOBAHUY, ONTUMU3ALMU M BHEAPCHUN
TEXHOJIOTUYECKUX IPOLEcCOB (OPMUPOBAHUS U (PYHKIMOHUPOBAHUS IIEMEHTOB M HPUOOPHBIX CTPYKTYD
CBHUC, coOTBETCTBYIOLIMX MCCIICAOBATEIbCKUX YCTAHOBOK M TEXHOJOTHYECKOTO 000pYAOBaHMS, a TaKXKe MPH
UCCIIEOBAaHUM M ONTHMHU3AIMM IIPOLIECCOB, ONPEICNAIOINX JOJIrOBEYHOCTh M HAJACKHOCTh palbOoThI
JJIEMEHTOB HMHTErPalbHBIX CXEeM, HeoOXonuMma IOArOTOBKA CIECHUAIMCTOB, BIAACIOIIMX OCHOBAMH
METO/I0JIOTUY MaTeMaTHUECKOr0 MOJAEIMPOBAHUSA U YMEIOLIUX UCIIOJIb30BaTh Pe3ybTaThl MOACIUPOBAHUS Ha
Pa3IMYHBIX dTaax MPOEKTUPOBAHUS U CO3IAaHUSI MUKPO- 1 HAHOCTPYKTYP MHTEIPAIbHBIX CXEM.

1. leau u 3apauu

eap AUCUMNIMHBI



- O3HAKOMJICHME CTYAECHTOB MAarucTpaTrypbl C METOAOJIOTHEH MareMaTH4YeCKOI'o MOJEIUpPOBaHUS B
00JIacTH TeXHOJIOTUU (HOPMHUPOBaHUS U QYHKIIMOHUPOBAHUS aKTyaJbHBIX MUKPO- U HAHOCTPYKTYPHBIX
3NIEMEHTOB MHTErPAIbHBIX CXEM M OTIEJBHBIX MPUOOPHBIX CTPYKTYp, OBJIAJAEHHE MMH COBPEMEHHBIX
3HaHUHU B 00JIACTH KOHLIETIIWH, IPUHIHUIIOB TOCTPOCHHUS 1 METOJIOB UCIOIb30BAHUS MaTeMaTuyecKux,
(U3MYECKUX ¥ KOMIBIOTEPHBIX MOJENeH Juis Iiefiell pa3BUTHsI DIEMEHTHOW 0a3bl MHKpPO- H
HAaHOIEKTPOHUKU. HeobxomumocTs u3ydeHHs Kypca oOOyCIIOBI€HAa TpPeOOBaHUSIMH Pa3BUTHS
TEXHOJIOTUM MHKpPO- M HAHOMIEKTPOHUKU: MOJEIMPOBAHHME [aeT K04 K IOHUMAHUIO (DU3NKU
MPOLIECCOB, MYTEH HX ONTHMHU3ALMK, HCCIECJOBAHMIO BO3MO)XKHOCTEH M IEPCHEKTHB, I03BOJISIET
OCYIIECTBIITh JUArHOCTUKY, KOHTPOJIb W YIpaBi€HHE IpolueccamMu. Takue CIIOXHBIE U
MHOTO()aKTOPHBIE MPOLECCH], KaK OCAXIEHHE M POCT TOHKUX IUICHOK, KOPIYCKYJSPHO-ONTHYECKUE
npoueccsl  (HOpMHUPOBaHMS KAYEeCTBEHHBIX HAHOCTPYKTYpP, HPOLECCHl TPABIECHUs, HMMIUIAHTALUH,
TG Qy3nun, OKHUCICHHS, XUMHUKO-MEXaHWYECKOM IUIaHApHU3alMd, MPOLECCHl BSIEKTPOMUTpALUU H
MEXaHUYECKOHW Jerpajaluy, ONpenesstoliue HaleKHOCTh M JI0JIOBEYHOCTh CUCTEM MeETaJlIM3allUH,
IBYXCIOHHBIX W MHOTOCIOHHBIX HHTEp(EHCOB, CTEXHOMETPHUUYECKHH COCTaB U JAE€(PEKTHOCTDH
TOHKOIUICHOYHBIX ~ 3JIEMEHTOB  NPHUOOPHBIX CTPYKTYp, Ha COBPEMEHHOM OJTale  pa3BUTHA
MUKPOIEKTPOHUKA B NPUHIMUIE “HEBHenpsieMbl” 0Oe3 MoaenupoBaHus. B Hacrosimee Bpems
MaTeMaTUYeCKOe MOJEIMPOBAaHUE ABJISIETCS HE TOJIBKO HEOTHEMIIEMOM M COCTABHOM YacTbIO PA3BUTHS
TEXHOJIOTUM MHUKPO- X HAHOIEKTPOHUKHU Ha BCEX 3Tamax MnpoektupoBanus u usrotosienus CbUC, no
U TpeicTaBiseT coOol omepekaromuil (akTop HMHHOBAIMOHHOTO IIpoLIecca, IO3BOJSS  IIPU
OTHOCHTEIBHO HEOONBIIMX 3aTparax BpPEeMEHH W MaTepUAIbHBIX PpEecypcoB  pa3paboTars,
ONTUMU3UPOBATh U BHEAPHUTH TpeOyeMble TEXHOJIOIMU WJIHM, YTO OCOOCHHO CYIIECTBEHHO B 00JacTH
CyOMHUKpPO- W HaHOJNUTOTpaQuH, NPUHUMATh 3KOHOMHYECKH M TEXHOJIOTMYECKH OOOCHOBaHHBIC
pEeIIeHUs 0 MOJICPHHU3AIINY WK 3aMEHE CYIIECTBYIONIeH TeXHOIOrnYecKoi 6a3pl. BBy mpakrudeckoit
B2XHOCTH MaTeMaTHYECKOTO MOACITUPOBAHMS IS JaIbHEHILIEro pa3BUTHS 3JIEMEHTHON 06a3bl MUKPO- U
HAHOXJIEKTPOHHUKH, €r0 HE3aMEHMMOCTH IpU pa3pabOTKe, COBEPIICHCTBOBAHMM, ONTHUMM3ALUH U
BHEAPEHUH TEXHOJOTUYECKUX TpoueccoB (opmMupoBaHus M (YHKIMOHHPOBAHUS DJIEMEHTOB H
npubopHbIX cTpykTyp CBHC, COOTBETCTBYIOMINX MCCIIEA0BATENBCKIX YCTAHOBOK U TEXHOJIOTHUECKOTO
o0OpylOBaHMS, a TaKXkKe IPU HCCICAOBAHUM W ONTHMHU3ALUU IPOLECCOB, OIMPEACIITIOINX
JIOJITOBEYHOCTh W HAJEKHOCTh pPabOTHl JIEMEHTOB HHTETPAbHBIX CXeM, HEoOXoanMma IOATrOTOBKA
CHEUAINCTOB, BIAJCIOIIUX OCHOBAMU METOJOJOTUM MaTeMAaTHYeCKOTO0 MOAEIUPOBAHUSA U YMEIOLINX
UCIOJIb30BaTh PE3y/IbTaThl MOJAEIMPOBAHUS HAa Pa3IUUHBIX 3TallaX IPOEKTUPOBAHUS M CO3MaHUS
MHKPO- H HAHOCTPYKTYp UHTETPAIBHBIX CXEM.

3agauu AUCUMIIHHBI
- mproOpeTeHue CTYICHTaMH 3HAHWKA O MECTE W POJIM MAareMarhyecKOro MOACIUPOBaHMSA B 001acTu
pa3paboTKyU M MPOU3BOJCTBA COBPEMEHHBIX 3JIEKTPOHHBIX W3AEIHH, BKIIIOYas KOHKPETHbIE IPUMEPHI
WCIIOJIB30BaHUSl PE3YJIBTATOB MOJECIHMPOBAHUS TEXHOJIOTMYECKUX IPOLECCOB I  OINpEAETICHUs
MEePCIEKTUBHBIX IyTeH Pa3BUTHUS JIEKTPOHUKH B CyOMHKPOHHOW M HAaHOMHKPOHHOW 00NacTsIX M Ui
MOMCKA TEXHOJIOTUH OyayIIero;
- npuoOpeTeHHe TEOPETHUECKUX 3HAHMH M IPAKTUUYECKMX YMEHHH M HaBBIKOB B 00J1aCTH
MOJZIETTMPOBAaHUS OCHOBHBIX TEXHOJOTHYECKHX MPOIECCOB CO3AaHMs MHKPO- U HAHOCTPYKTYp H
3NIEMEHTOB MHTETPAJIBbHBIX CXeM U X (yHKIIMOHUPOBAHUS;
- O3HAaKOMJICHHE CciyllaTesied C OCHOBHBIMM MareMaTH4eCKUMHM U BBIYUCIUTEIBHBIMU METOJaMU
MOJZIEIMPOBAHUS, UCTIONB3YEMBIMH IS aHAJIN3a M ONTUMHU3aLUN TEXHOJIOTHYECKHUX IPOLECCOB, HAHO-
U MHKPOCTPYKTYp 3JEMEHTOB HMHTETPAJbHBIX CXEM IIyTeM IOCTPOCHMS a/JEKBAaTHBIX (PU3MUYECKHUX,
XUMHUYECKUX, MEXaHHUECKUX MOJIENEH TEXHOJIOTMYECKOTO MpOoIiecca;
- mpuoOpeTeHHe 3HaHUM 00 OCHOBHBIX IMAKeTax NPUKIAAHBIX OPOTPaMM MOJICIHUPOBAHUS, HX
BO3MOXHOCTSIX M TIpaHMLIaX IPUMEHUMOCTH, METONaX IIPOBEAEHUS YHCICHHBIX 3KCIIEPUMEHTOB,
aHanM3a MX pe3yJpTaroB M METoJaX ONTHMH3ALMH MOJAEIUPYEMBIX IPOLECCOB, CTPYKTYP,
TEXHOJIOTUYECKOro 000pyI0BaHHUS;
- T[puoOpeTeHHne HaBBIKOB B IPUMEHEHMH METOAOB MaTeMaTH4eCKOro MOJIEIMPOBAHHUA HpU
HCCJIEI0BAaHUH HOBBIX, PAHEE HEHCITOIb30BaHHBIX TEXHOJIOTHYECKUX METOAO0B U METOIMK.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN | I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH




IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie paspadareBath 1 |[IK-1.2  CnocoGeH  BbIABUTaTH  THUIOTE3Bl, CTPOUTH
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN MaTeMaTUYeCKHe MOJAENU JUIS  ONUCAHUS HM3yYaeMBbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJICHHUI M MPOIIECCOB, OLICHUBATh KAYeCTBO pa3paboTaHHOM
aHAJIN3UPOBATh HAyYHbIE MPOOJIEMBI, TIOJIy4aTh |MOJCIH

HOBBIC

HayqHBIC PC3YJIbTAThI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYeCcKHe U (WIIH)
JKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
pE3yIbTaThl

3. [lepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHUS MO JUCHUILIHHE (MOTYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

YMETB:

- OeNM M 33Ja4d MaTeMaTHYeCKOTO MOJEIMPOBAHUS OCHOBHBIX TEXHOJOTMYECKUX MPOIECCOB Kak
COCTaBHOM YacTH pa3BUTHS IEMEHTHOH 0a3bl MUKpPO- U HAHORJIEKTPOHHUKH; 3TAlbl Pa3BUTHS METOIOB
MOZICIIMPOBAHMSI OCHOBHBIX IPOIECCOB, MX KiIAacCH(UKAIMs, IJIaBHbIE TPpeOOBaHUS K (PU3NYECKUM H
KOMITbIOTEPHBIM MOJEIISIM; TUIIbI BBIYUCIUTEIbHBIX MOJIETICH M KOMIIBIOTEPHBIX SKCIIEPUMEHTOB;

- TIOCIIEIOBAaTEIbHOCTh OCHOBHBIX TEXHOJIOTHYECKUX ImporeccoB mpousBoactBa CBUC, umepapxuto
Mozesel 3TO! MOCIeI0BaTeIbHOCTH; TPEOOBAHNUS K pe3ylIbTaTaM MOJICINPOBAHNUS;

- TEOPETHYECKHE OCHOBBI MaTeMaTHYECKOTO MOJCIUPOBAHUS MPOLIECCOB MUKPO- U HAHOAIEKTPOHUKH,
BKJIIOYasi HEOOXOAMMBbIE CBeNeHUS M3 (u3ndeckod M XMMHUYECKOW KHHETHKH, OCHOBBI METOna
Momnre-Kapno u MeToma MOJNEKYISIpHOH JWHAMUKMA B MPUMEHEHHUH K 3a7adaM MOJCITHPOBAHHUS
MPOLIECCOB U CTPYKTYP MUKPO- U HAHOIJIEKTPOHUKH;

- 00J1aCTH MPUMEHUMOCTH ¥ BO3MOKHOCTH HCIIOJIb30BAHUS PA3IMYHBIX METOIOB MOJICITHPOBAHHUS;

- Mojienu mponieccoB doromutorpadun, EUV-nurorpaduu, peHTTeHOBCKON TUTOTpaguu U OCHOBHEIC
pe3yabTaThl MOJACTHUPOBAHUS JJISl THX IPOIECCOB;

- MOJIEJIH TIPOIIECCOB AIEKTPOHHONW M MOHHOM JUTOrpaduu U OCHOBHBIE PE3YNIbTaThl CTATUCTUYECKOTO
MOZICITMPOBAHHUS ITUX TPOLIECCOB;

- MOJENHM MPOLECCOB HUMIUIAHTAIMU, IU(PQPY3UH, OKHUCIEHHs, OTKWIa, TPABICHMS, OCAKICHUS,
XMMHUKO-MEXaHHYECKOW TNTAHAPH3AaLUN U OCHOBHBIC PE3yIIBTaThl MOJISIUPOBAHUS STHX MPOIIECCOB;

- MOZIEJH POCTa, aAre3UOHHON MPOYHOCTH, AETPAAlMU U Pa3pyIIeHHs TOHKOIUICHOYHBIX MPHOOPHBIX
CTPYKTYp U 21eMeHToB Metaum3armu VC;

- mnepcnektuBHble TexHOoimormn MC B 1IyOOkol HaHOMETPOBOW O0NAacTH, MOAXOABI K HX
MOZICTTMPOBAHHIO U OIICHKE ITEPCICKTHB.

- TPUMEHUTHb OCHOBHBIE (DOPMYIBI M COOTHOIICHHS (PU3NYECKOW KHHETHKH ISl OIHCAHUS
TEXHOJOTMYECKUX MPOLIECCOB;

- HIPUMEHATh METOABI CTOXAaCTUYECKOIO MOJAEIMPOBAHUS M METOIbl MOJEKYJIIPHON IUHAMMKM Ui
OINMCAHMSI TEXHOJIOTMYECKUX MPOLIECCOB;

- HCIOJNB30BaTh METOJbl MOJAEIMPOBAHMS JUTOrpaHUECKUX IPOLECCOB JUIS aHANIN3a CKPBITOTO
N300pakeHNs ¥ IPOSIBIICHHBIX CTPYKTYD;

- QHAJIM3UPOBATh PA3PEIIAIONIYI0 CTIOCOOHOCTD PA3IMYHBIX JIUTOIPaQUIECKUX CXEM U YCTAaHOBOK;

- HCIONIb30BaTh  Pe3ylbTaThl  YWUCICHHOTO  MOJEIMPOBaHHsS  MpoueccoB  (GoToaurorpaduu,
penrrenoBckod u EUV — nutorpadmm anst aHanM3a OCHOBHBIX XapaKTEPUCTHK IOTydYaeMbIX
MHUKPOCTPYKTYp U UX ONTUMHUXALUH;

- NCTIOJIB30BaTh METO/IbI MOZICIMPOBAHHUS IPOLIECCOB 3JIEKTPOHHOI U MOHHOH JTOrpaduu U1 aHaIu3a
CKPBITOTO M300paKEeHUs U MIPOSIBIICHHBIX CTPYKTYDP;

- HUCTIONIb30BaTh MOJAEIHM MPOLECCOB HUMIUIAHTAUMHU, Au(Qy3un, OKUCICHMS, OTKUra, TPABICHUS,
OCaXJIEHUS, XMMHKO-MEXaHNYECKON IIaHapHU3ali U OCHOBHBIE PE3YIbTAThl MOJEIHPOBAHUS ITHUX
IIPOLIECCOB ISl X ONTUMM3ALMU U [IOMCKA NIEPCIIEKTUBHBIX METOIAUK U PEKUMOB;

- IPUMEHATh MOJEIH POCTa, aAT€3MOHHON MPOYHOCTH, JErpajalii ¥ pa3pylIeHUsT TOHKOIUIEHOYHBIX
IpUOOPHBIX CTPYKTYp M 371eMeHTOB MeTaum3aiuu MC K KOHKPETHBIM HPAaKTHYECKHM CHUTYaLUsIM;
Ucnonp3oBaTh pe3ynbTaTbl MOJECIHPOBAHMS [ TOBBINIEHWS HAIEKHOCTH H JOJITOBEYHOCTH
anementoB UC.

BJIAJIETD:




- OCHOBHBIMH OOILIMMH METOaMH MOJEIMPOBAHUS TEXHOJOIMYECKHX IPOLECCOB M HAaBBIKAMHM HX
MpUMEHEHHsI K npoueccam gotonutorpaduu, pearrenoBckor 1 EUV — nutorpaduu;

- HaBBIKAMM pacyeTa »3TaloB SKCIIOHMPOBaHMS M TPOSABIEHHUs B Ipoleccax (oroiaurorpaduy,
penrrenoBckoi 1 EUV — nutorpaduu;

- METOZAaMHU HUCIIOJIb30BaHHUsI METOAOB MareMaTuyecKOro MOJCJIMPOBAHM Ul aHAIN3a BO3MOXKHOCTEH
¢doronuTorpaguuECKUX yCTaHOBOK, MEPCIEKTUBHBIX TUTOrPaQUUECKUX METOANK U OTITUYECKHX CXEM;
- HaBbIKAMU NPUMEHEHUS CTATUCTUYECKMX METOJO0B MOAEIMPOBAHUS K IIPOLECCaM KOPIYCKYJSIPHOM
uTorpaduu;

- METOAAaMHU pacyera 3TalloB SKCIOHUPOBaHMS U IPOSBICHUS B IIpoleccax 3JEKTPOHHOM M MOHHOU
utorpaduu;

- HaBBIKAMU IPHUMEHEHHUs MOJeNel MpOoLIeccOoB HMIUIAHTALUH, IUPQY3UH, OKUCICHHS, OTXKMHIa,
TpaBlICHUS, OCAXKICHHUS, XHMUKO-MEXaHHMYECKOW IUIAaHApU3alMd M  OCHOBHBIX  PE3yJIbTaTOB
MOJEJIUPOBaHMsI 3TUX IPOLECCOB JUIsl MX ONTUMM3ALMU U IIOUCKA IEPCHEKTUBHBIX METOAMK U
PEXKHMOB;

- HaBbIKAMH HCIIOJb30BaHMS MOAEIEH pPOCTa, aAre3suu HHTEp(elcoB, Aerpajalid U pa3pylIeHHS
TOHKOIUICHOYHBIX MPUOOPHBIX CTPYKTYp M 3ieMeHTOB MeTawu3anuu MC k MccrnenoBaHHuI0 OTKa30B
anemenToB UC;

- HaBBIKAMH MCIIOJIb30BaHMS PE3yIbTATOB MOJCITUPOBAHMS ISl aHAJIN3a HAIeKHOCTH U IOJITOBEYHOCTH
anemenToB UIC;

- IPEJCTABICHUSIMH O MIEPCIIEKTUBHBIX MY TSIX PA3BUTUSI MUKPO- U HAHOBJIEKTPOHHBIX TEXHOJIOTHH.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCIMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekium | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
Hemn w 3agaum  MareMaTH4YeCKOIo
1 MOJIETTUPOBAHUSL TIPOIECCOB MHKPO- U 2 2
HAHOBJIEKTPOHUKHU
) Pa3Burue MeronoB  MareMaTHUECKOIo 4 3
MOJEJINPOBAHUS
3 Maremarndyeckoe MOETUPOBAaHUE 2 2
Jlurorpaduueckue nponeccs U CUCTEMBI,
4 HCIIOJNIb3yeMblIe B MUKpO- u 2 3
HAHODJIEKTPOHUKE
5 Maremaruyeckoe  MOICJIMPOBAaHUE B ) )
suTorpadun
6 EUV — nutorpadus 2 3
7 Pentrenonurorpadus 2 2
8 OTxur 2 3
9 TpaBnenue, ocaxaeHue 2 2
10 ToHKHE TUICHKH , MOJy4YE€HHBIE METOIOM 4 3
CVD
11 XVMUKO-MEXaHHUEeCcKasl IIaHapHU3aIis 2 2
12 |TexHOIOIMH MEXCOEIUHEHUIN 4 3
13 |MukpokuHETHUYECKHE MOAXOABI 2 8
14  |MakpoKUHETHYECKHE TTOAXO/bI 2 8
15  |Cneumeroasl 2 8
16  |Doronurorpadus 2 7
17  |Kopmyckynsipaast tutorpadus 2 8
18 HMonnag nMiuranTanus 4 8




19  |TepmookucieHUE KPEMHHU 4 7
20  |duddysus B kpemHUN 4 7
21 AJre3smoHHas MPOYHOCTh 4 7
22 |IIpoueccsl aerpamanuu 4 7
Wroro yacos 60 105
ITonroToBka k 3K3aMeHy 60 gac.

OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopaepxaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)
1. Ilenu u 3aa4yu MaTeMaTHYECKOTO MOJICJIMPOBAHUS MIPOLIECCOB MUKPO- M HAHOIEKTPOHUKHU
OmnucaHue OCHOBHBIX TEXHOJIOTHYECKUX MPOLIECCOB.
2. Pa3BuTHE METOIOB MaTeMaTHYECKOTO MOICINPOBAHUS

H3MeHeHre TeXHOJOTHYECKUX HOPM; TEPBUYHBIC MOHATHS O MOJEINSX OTIEIbHBIX MPOILECCOB, UX
KJIacCU(hUKAIIHS.

3. Maremarudeckoe MOACINPOBAHUC
TCOpeTI/ILIeCKI/Ie OCHOBBI MATECMATUYCCKOT0O MOJACIUPOBAHUA TCXHOJIOTHYCCKUX MPOIICCCOB.
4. .HI/ITOFpa(i)I/ILIeCKI/IC OponCCChl U CUCTCMBI, UCITIOJIB3YCMBIC B MUKPO- U HAHOIJICKTPOHUKE

KIIaCCI/I(l)I/IKaI_II/IH, XapaKTCPUCTUKH, pPaspClIaroias CHOCO6HOCTL; MCTOAbI MOACIIUPOBAHUA U
OIITUMMU3AIIUHU.

5. Maremarudeckoe MOJISIMPOBaHKE B TUTOrpadun
AHanu3 nepcrneKTUBHBIX METO0B (POTONNTOTpa(uu ¢ HOMOIIBI0 MATEMAaTUYECKOTO MOJICITUPOBAHUSL.
6. EUV — nurorpadus

Monenuposanne EUV — nurorpaduu.

7. Pertrenonurorpadus

MonenupoBaHue peHTTeHOIUTOrpahuuecKoro mpouecca.
8. OTxur

MonenupoBaHue IpoLEecCOB TEPMUIECKOTO OTHKHUTA.

9. TpaBneHue, ocaxacHNe

MonenupoBaHue MPOLECCOB TPABIECHHS U OCAKICHUS.
10. Tonkue nueHKY , moxy4deHHsle Metogom CVD

MogenupoBanue mpoliecca Mojiy4eHus TOHKUX MmieHok metonom CVD.




11. XuMHKO-MeXaHUYeCKas! TUIaHapU3aIus
MoenrpoBaHue npoiiecca XUMUKO-MexaHnuecko mnanapusanuu (CMP).
12. TexHONIOIUK MEXCOECTUHEHUN

Pone MopenupoBaHus MpU BBIABIECHUU MPEUMYIIECTB M HEAOCTATKOB MEPCIIEKTUBHBIX TEXHOJIOTHHA
MEKCOETUHEHUI.

Cemecrtp: 2 (Becennuit)
13. MUKpPOKMHETHYECKUE TTOJXO/IbI

MUKpOKHHETHYECKHE  TMOAXOAbl  NPU  MOJACIHPOBAHMM  TEXHOJNOTHMYECKHX  IPOLIECCOB
MHKPO3JIEKTPOHHUKH.

14. MakpOKHHETHYECKHE TTOIXOIbI

MaKpOKI/IHETI/I‘-IeCKI/Ie moaAXoabl Inpu MOJACIIMPOBAHNUU TEXHOJIOTNYCCKHX IIpoueccoB
MHKPOIJICKTPOHUKHU.

15. CnenMeToms!

CrnenuanbHble  METOIBI  MAaTEeMaTH4YeCKOTO  MOJCIHPOBAHHS  TEXHOJOTHYECKHX  IPOIECCOB
MHKPO3JIEKTPOHHUKH.

16. ®oronurorpadus

Monenupoanue npoiieccoB GoTonutorpaduu.

17. Kopniyckynsipaast iurorpadus

MoenrpoBaHre POIECCOB KOPITYyCKYISIPHOM TUTOTpadum.

18. MouHass uMIuIaHTaIUs

MonenupoBaHue npolecca HOHHOU UMILUTaHTALUU.

19. TepmooKuciIeHNEe KPEMHUS

MopnenupoBaHue npolecca TEpPMUUECKOTO OKUCICHUS KPEMHHUS.
20. Tuddysus B kpeMHUN

Monenuposanue npoiieccoB Tupy3un B KPEMHUH.

21. Aare3uoHHas IPOYHOCTh

MonenupoBaHre aJire3NOHHON IPOYHOCTH UHTEPPEHCOB.

22. Ilpouecchl nerpaganuu

MopnenupoBaHue NpoLEeccoB Jerpajalluy U paspyLeHus JeMeHToB MeTaiun3zanuu 1C.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMO¥ AJIl OCYlIeCTBJIECHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)



yueOHas ayIuTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIbTUMEAUHHBIM 000py10BaHHEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
Jluteparypa Bolgaercs Ha kadenpe:

1. Maremarnueckoe MOJICIUPOBaHUE CyOMUKPOHHBIX TexHoJorui u npudopos. 11, Tpynst ®THUAH,
1.17, pen. T.M. Maxsunazaze, M.: Hayka, c. 13-36, 54-81, 2001.

2. KBaHTOBBIE KOMIIBIOTEPHI, MUKPO- U HAHOUIEKTpoHUKa, Tpyasl ®TNAH, T.18, pen. A.A.
OpnukoBckuit, M.: Hayka, ¢.219-278, 379-397, 2005..

3. KBaHTOBBIE KOMIIBIOTEPHI, MUKPO- U HaHOANIEKTpoHUKa, Tpyasl @TUAH, 1.20, pen. A.A.
OpnukoBckuit, M.: Hayka, c.85-134, 2009.

4. KBaHTOBBIE KOMIIBIOTEPHI, MUKPO- U HAaHOMIEKTpoHUKa, Tpyasl ®TUAH, 1.21, pen. T.M.
Maxsunanze, M.: Hayka, ¢.56-95, 2009.

5. M.A Kopoznes, T.}O. Kpynkuna, M.A. PereneBa. TexHOMOTHS, KOHCTPYKIIMHA U METOIBI
MOJIETTUPOBAHUS KPEMHUEBBIX HHTETpanbHbIX MUKpocxeM. Yacts 1, M.: BUHOM, 2010.

JlononHuTenbHAs TUTEpaTypa
Jlureparypa BblaeTcs Ha Kadeape:

1. KBaHTOBBIE KOMIIBIOTEPHI, MUKPO- ¥ HaHOANEeKTpoHuKa, Tpyast @®TUAH, 1.24, pen. T.M.
Maxgunanze, M.:Hayka, ¢.85-96, 163-186, 2014.
2. K.A. Banues. ®usuka cyoOMukponHoi nutorpadun. M.: Hayka, 1990.

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

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHAX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIHIO
Npe3eHTALUN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, mpoCiHymaBIIMKA Kypc JEKLHHA, IODKEH OBJaJeTh OOIIMM MOHATUHHBIM anmaparoM u
Hay4UThCs IPUMEHATh TEOPETUUECKHE 3HAHUS Ha [IPAKTUKE.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

1) mocemenus Bcex JEKIMH, MPEIYCMOTPEHHBIX YYEOHBIM IIJIAHOM; BEIEHHE KOHCIIEKTOB 3aHSATHIA;
AaKTHUBHOE y4yacTre B O0CYKICHUH JICKIIH;

2) BaXXHO AOOUTHCS MOHMMAHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHCHUM W3YYEHHUS! OTICJIBHBIX TEM, BONPOCOB, cJenyeT oOpamarbcs 3a KOHCYJAbTalued K
[IPETIO/IaBaTEII0 Ha JIEKIIHH.



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 HAHOZIEKTPOHUKH U KBAHTOBBIX KOMITBIOTEPOB

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocenHuit) - Dx3aMeH

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: T.M. Maxsunas3e, 1-p ¢hu3.-Mar. HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3YyabTaTC MUIYUYCHUA AOUCHUILIAHBI «MOI[CJ'II/IpOBaHI/Ie TCXHOJIOTHYCCKUX IMPOLCCCOBY» 06yqa10mnﬁc51

JOJIKCH:

3HATb:

- LeIM U 33Jaud MaTeMaTH4eCKOro MOJEIMPOBAaHMS OCHOBHBIX TEXHOJOIMUECKUX IPOLIECCOB Kak
COCTaBHOM 4acCTH Pa3BUTHA 3JIEMEHTHON 0a3bl MUKPO- U HAHOAJIEKTPOHUKH; STAIbl Pa3BUTHSI METOJIOB
MOZIEJIMPOBaHNS OCHOBHBIX IPOIIECCOB, MX KiIAacCH(UKAIMA, ITaBHbIE TpeOOBaHUS K (U3NYEeCKUM H
KOMITBIOTEPHBIM MOAEIISIM; THUIIBI BBIYMCINUTENBHBIX MOENEH U KOMIIBIOTEPHBIX SKCIIEPUMEHTOB;

- TOCJEN0BaTEeIbHOCTh OCHOBHBIX TEXHOJIOTMYECKUX IpoueccoB mnpoussoxactsa CBUC, uepapxuro
MOJIeJIeH 3TOH NMOCIEeI0BaTEIbHOCTH; TPEOOBAHNUS K Pe3yJbTaTaM MOJIEIUPOBAHUS;

- TEOPETUYECKUE OCHOBBI MAaTEMaTUUECKOI'O MOJIEIMPOBAHUS NIPOLECCOB MUKPO- U HAHORJIEKTPOHUKH,
BKJIIOYAs HEOOXOAMMBIE CBEACHUS U3 (U3NYECKOH M XUMHYECKOW KHHETHKH, OCHOBBI METOJa
Monte-Kapio u Mmerona MoneKylIsipHOW IMHAMMKM B INPUMEHEHUM K 3ajadaM MOJEJIMPOBAaHUS
MIPOLIECCOB U CTPYKTYP MUKPO- U HAHONIEKTPOHUKH;

- 00y1acTH MPUMEHUMOCTH ¥ BO3MOKHOCTH HCIIOJIB30BAHUS PA3IMYHBIX METOIOB MOAETMPOBAHHUS;

- Mogenu npoueccos (oronutorpadun, EUV-nurorpadun, peHTTeHOBCKON JTUTOTpa@uu U OCHOBHBIE
Ppe3yNbTaThl MOJAESJIMPOBAHUS U1l TUX POLIECCOB;

- MOJIEJIM MPOLIECCOB AIEKTPOHHON M MOHHOM JUTOrpa)i U OCHOBHBIC PE3yJbTaThl CTATHCTUYECKOTO
MOJEJINPOBaHUS STUX IIPOLIECCOB;

- MOIENH MpPOLECCOB HMIUIAHTAUH, AU(PQY3UH, OKUCICHUS, OTKHUra, TPaBICHHS, OCAXKICHHUS,
XMMMKO-MEXaHUYECKON IUIaHApU3aLUU U OCHOBHBIE PE3YJIbTaThl MOJEIUPOBAHMSI STHX IPOLIECCOB;

- MOJIEJIM POCTa, AATE3MOHHOM MPOYHOCTH, AETPAAALNN U Pa3pyLICHHUs] TOHKOIJICHOUYHBIX MPUOOPHBIX
CTPYKTYDp U 311eMeHTOB MeTasnuzauuu UC;

- mnepcunektuBHble TexHoinormd MC B mIyOOkol HaHOMETPOBOHW 00JacTd, MOAXOABI K HX
MOJIEJINPOBAHUIO U OLIEHKE IIEPCIIEKTUB.

yMeThb:



- TPUMEHUTH OCHOBHBIE (OPMYITBI M COOTHOIICHHS (PU3MYECKOW KHHETHKH JUIsl OIUCAHUS
TEXHOJIOTUYECKUX MPOLIECCOB;
- TPUMEHATh METOJbl CTOXaCTUYECKOTO MOJACIMPOBAHMS M METOABI MOJCKYISPHON IMHAMHKH JUIs
OITMCAHUS TEXHOJIOTNYECKUX MIPOIIECCOB;
- HCIOJNB30BaTh METOJbl MOJACIMPOBAHMS JHTOrPAPHUSCKUX MPOIECCOB JUIS aHAIW3a CKPBITOTO
n300pakeHHsI U POSIBIICHHBIX CTPYKTYD;
- QaHAJTM3UPOBATh PA3PEIIAOIIYI0 CIIOCOOHOCTh PA3IHMYHBIX JIUTOIPAPUISCKHX CXEM U YCTAaHOBOK;
- HCHOJIb30BAaTh  pe3ylbTaThl YHUCICHHOTO  MOJEJIMPOBAHUS  TpoleccoB  ¢oTtonuTorpadumu,
pertreHoBckoit u EUV — nmrtorpadum nans aHanm3a OCHOBHBIX XapaKTEPHUCTHK ITOTy4aeMBIX
MHUKPOCTPYKTYP U UX ONTUMHXALIUH;
- UCTIOJIB30BaTh METOJIBI MOJICIIMPOBAHMUS TIPOLIECCOB JICKTPOHHOI M MOHHOM JTUTOrpaduu IS aHAIH3a
CKPBITOTO M300pa’keHNs ¥ MPOSBICHHBIX CTPYKTYD;
- WUCTIONIb30BaTh MOJEIH MPOLECCOB WMIUIAHTAIMU, MU(Qy3un, OKUCICHHS, OTKUra, TPABICHUS,
OCaX/ICHHS, XMMHUKO-MEXaHUYECKOH IIaHApHU3allMM M OCHOBHBIE PE3YJIbTaThl MOJAEIHMPOBAHUS ITHX
MPOLIECCOB ISl HX ONITUMH3ALUH U TIOMCKA TIEPCIIEKTHBHBIX METOIUK M PEIKIMOB,;
- MIPUMEHATh MOJEJN POCTa, aJre3MOHHON MPOYHOCTH, IETrpajallid U pa3pylIeHUs] TOHKOIUIEHOUYHBIX
NpUOOPHBIX CTPYKTYp M 31eMeHTOB MeTaum3anuu MC K KOHKPETHBIM NPAaKTHYECKHM CHUTYalUsiM;
Hcnonp30BaTh pe3ynbTaThl MOJCIUPOBAHUS Ui IOBBILICHUS HAIECKHOCTH M JOJTOBEYHOCTH
anemenToB UC.

BJIA/IETh:
- OCHOBHBIMH OOILIMMH METOJaMH MOJCIHPOBAHMS TEXHOJOIMYECKHX IMPOIIECCOB M HABBIKAMH HX
MpUMEHEHMsI K rporieccaM Qotonurtorpaduu, pearreHoBckoi 1 EUV — nmutorpadum;
- HaBBIKAMM pacyeTa JTalloB SKCIIOHMPOBAaHMS W TPOSBICHUS B Tpoleccax (oroiauTorpaduy,
penrrenoBckoit 1 EUV — nutorpaduu;
- METOJJaMHU HCIIOJIb30BaHHS METOJAOB MAaTEeMaTH4eCKOrO MOJCIMPOBAHMS ISl aHAJIN3a BOZMOKHOCTEH
¢doTonuTorpaduueckux yCcTaHOBOK, HEPCIIEKTUBHBIX JIUTOTPahUUECKUX METOJUK U ONTHYECKHX CXEM;
- HaBBIKAMHU NMPHMEHEHUS CTaTUCTUYECKUX METOIOB MOIEIHPOBAHMS K IMPOIecCaM KOPITYCKYJISPHOR
mutorpaduu;
- METOJaMH{ pacyeTa JTaroB SKCHOHMPOBAHHS U TMPOSBICHHS B MPOIECCAaX AISKTPOHHOW M MOHHOM
mutorpaduu;
- HaBBIKAMH TPUMEHEHUS MOJENeH NpOIecCOB HMIUIAHTAUUH, IUPQPY3UH, OKUCICHHS, OTXKHIa,
TPaBJICHUS, OCAXKICHHSA, XHMHUKO-MEXaHHMUECKOH IUIaHapH3allMd W OCHOBHBIX  PE3yJIbTaToB
MOZCIHMPOBAHMS AITUX MPOIECCOB Ui MX ONTHMHU3AIMA W IIOMCKAa TEPCIEKTHBHBIX METOAUK W
PEKIMOB,3
- HaBBIKAMH HCIIOJB30BaHMS MOJAEIEH pPOCTa, aAre3MH WHTEP(ENcOoB, AETpajallid U pPa3pyIICHHS
TOHKOIUIEHOYHBIX HPUOOPHBIX CTPYKTYp M 3neMeHToB Metawumzanun MC Kk mccienoBaHHIO OTKa30B
snemenToB UC;
- HaBbIKaMH HMCIIOJIb30BaHUS PE3yIbTaTOB MOJECIHPOBAHMS [UIs aHAIN3a HAJICKHOCTH U JIOITOBEYHOCTH
snemenToB UC;
- IPECTABICHUAMH O NMEPCHEKTUBHBIX MYTIX Pa3BUTHSA MUKPO- U HAHORJIEKTPOHHBIX TEXHOJIOT .

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1enplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUSA IO IPOWIEHHON TeMe.

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

Bomnpocs! a5 TOATOTOBKY K 9K3aMEHY:

. Pa3BuTHE METOIOB MAaTEMaTHYECKOTO MOJCITHUPOBAHUS

. TeopeTnueckre OCHOBBI MATEMAaTUYECKOTO MOJCIHPOBAHUS TEXHOJIOTHUECKHUX MPOLIECCOB

. Jlutorpaduueckue nporeccs ¥ CUCTEMBI, HCIIOIb3YEMbIE B MUKPO- 1 HAHOJICKTPOHHKE

. AHaII3 IEPCTIEKTHBHBIX METOOB (POTOIUTOrpaMK C MOMOIIBIO MATEMAaTHUECKOTO MOCITNPOBAHHS
. MonenmupoBanue EUV — nutorpadun

. MozenupoBanue peHTreHOIUTOrpaduecKoro mpouecca

. MopenupoBaHue mponeccoB TePMUYECKOTO OTHKHUra

0 3O LD AW

. MoznennpoBaHue IPOLIECCOB TPABICHUS U OCAKACHUS



9. MogenvpoBaHue Tpolecca Moy4eHnsd TOHKUX MIeHoK metonoMm CVD
10. MoaenupoBanue Tiporiecca XUMUKO-MexaHuueckol tanapusanuu (CMP)

11. Ponp MozmenupoBaHus MPHU BBHIABIEHUHU MPEUMYIIECTB U HEAOCTATKOB MEPCIIEKTUBHBIX TEXHOIOTHIA
MEKCOETUHEHUI

12. MUKPOKMHETUYECKUE TTOJXO/IbI
[Ipumeps! 3K3aMeHAIMOHHBIX OUIIETOB.

IIpumep 1.
1. TeopeTnueckre OCHOBBI MAaTEMaTHYECKOTO MOIETUPOBAHUS TEXHOJIOTHYECKHUX IPOLECCOB
2. MopenupoBaHue MpoLecca NOITy4eHUs! TOH-KUX IIeHOK MeTogoM CVD

[Ipumep 2.
1. MonenupoBaHue peHTTeHOIUTOrpaduIecKo-ro nporecca

2. Ponb MoAenupoBaHusl MPU BBISIBICHUU MPE-UMYILIECTB U HEJOCTATKOB MEPCIEKTUBHBIX TEXHOJIOTHUM
MEXCOSTMHEHUIN

Kpurepun onennBanus
10 6aitnos — (ITIPEBOCXOIHO):

*  CHCTEMaTU3UpPOBaHHbIC, IIyOOKHE M TOJIHBIC 3HAHMS 10 BCEM paszeiaM y4eOHOH MporpamMel, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOSIINM 32 €€ MPEeibl;

. TOYHOE HCIOJb30BAHWE HAYYHOM TEPMHHOJIIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  OesympeuHoe BIAJCHUE HHCTPYMEHTapHeM Y4eOHOW IUCIMIUIMHBI, yMeHHe ero 3(QeKTHBHO
WCIOJIBb30BaTh B MIOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(GECCHOHANBHBIX 3a1a4;

. BBIP@XKEHHAs! CIIOCOOHOCTh CaMOCTOSTEIbHO M TBOPYECKU peEIIaTh CIOXKHBIE NPOOJIEMBI B
HECTaHJAPTHOW CUTYyalUu;

*  MOJIHOE W TIIyOOKOE YCBOGHWE OCHOBHOM M JOTOJHHUTENBHOHM JUTEpaTyphl, PEKOMEHIIOBAHHOM
y4eOHOI mporpaMMOi TUCITUTUINHEI,

* yYMEHHE OPHUEHTHPOBATHCA B TEOPHUSIX, KOHIETLHUAX M HANPABICHUAX MO U3y4aeMOil AUCLUIUIMHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;

*  TBOpYECKas CaMOCTOSTENbHAas paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHSIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMA.

9 6amnoB — (OTJIMYHO):

* CcHCTEMaTU3UPOBAHHbBIEC, ITTYOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

. TOYHOE HCIOJIb30BAHUE HAYYHOM TEPMHHOJIIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BIIAJICHUE MHCTPYMEHTapueM y4eOHOW IMCLUIUIMHBL, yMEHHE ero 3(p(EeKTHBHO HCIIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;

*  CIIOCOOHOCTH CaMOCTOSITEIbHO M TBOPYECKM pEILIaTh CIOXKHBIE MPOOIEeMBbl B HECTaHIAPTHOM
CUTyallUd B paMKax Yy4eOHOH MporpaMMmbl, IIOJIHOE YCBOEHHE OCHOBHOW M JONOJHHUTEIbHOM
JUTEpaTypbl, PEKOMEHI0BAaHHON y4eOHOW POTrpaMMO TUCIIUILITHBI;

*  yYMEHHME OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HAIpaBICHUIX 0 U3ydaeMOM
JTUCIUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMocCToOsTelbHas paboTa Ha MPAKTHUYECKHUX, JaOOpaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacTue B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTH3MPOBAaHHbIE, INIyOOKHE U TOJHBIC 3HAHHS MO BCEM IOCTAaBJICHHBIM BOIPOCAM B 0ObeMe
y4eOHON MpOrpaMMel;

*  HCHOJIb30BaHHE HAyYHOM TEPMUHOJOTMM, CTHIMCTUYECKH TPAMOTHOE, JIOTHUECKH NpPaBUIbHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAHHbIE BBIBOJIBI;

* BJaJICHUEC MHCTPYMEHTApHEM yueOHOW MUCLUILIMHBI (METOIaMH KOMIUIEKCHOTO aHA/IN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PELICHUM HAyYHBIX U
npoQecCHOHAIBHBIX 33/1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO peIllaTh CIOKHBIE MPOOIEMBI B paMKax
y4eOHON MPOrpaMMel;

* YCBOCHHME OCHOBHOW W JIOTOJIHUTENBHOW JIUTEPATypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,



*  YMEHHE OPHUECHTUPOBATHCA B OCHOBHBIX TE€OPHSX, KOHIEMUUAX U HANPABICHUSIX IO U3y4aeMoil
TUCIUIUINHE W JIaBaTh MM KPUTHYECKYIO OILIEHKY C TO3WLUN TOCYyJapCTBEHHON HAEONOrHH (I10
JUCITUTUIMHAM COIHAIEHO-TYMaHUTAPHOTO ITUKJIIA);

* AaKTHBHAs CaMOCTOSTENbHasi paboTa Ha MPAKTUYECKUX, TaOOPaTOPHBIX 3aHITUSAX, CHCTEMaTHYeCKOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annoB — (OYEHb XOPOILLO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zieaM yueOHOM MporpaMmel;

¢ HCIIOJIb30BaHUC Haquoﬁ TCPMHUHOJIOTUN (B TOM YHUCJIC HAa UHOCTPAHHOM SI3BIKC), JJMHI'BUCTUYCCKH U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,

* BJQJICHUE MHCTPYMEHTapueM y4eOHOW AMCUUIUIMHBI, YMEHUE €r0 HCIIOJIb30BaTh B MOCTAHOBKE U
pELIeHNN HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHE OCHOBHOW W JIOTOJIHUTEIHLHOW JINTEPATYphl, PEKOMEHIOBAHHOW y4eOHOM mporpammon
JVCIUIUIAHBI;

*  YMEHHE OPHUECHTUPOBATHCA B OCHOBHBIX TE€OPHSX, KOHIEMUUAX U HANPABICHUSIX MO U3y4aeMoil
TUCITUIUIMHE U 1aBaTh UM KPUTHUECKYIO OLIEHKY;

*  caMmocTofATeNlbHas paboTa Ha NMPAKTUYECKHX, JJAOOPAaTOPHBIX 3aHATHIX, y4acTHE B TPYMIIOBBIX
00CYXIICHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aaHUH.

6 6ayoB — (XOPOILO):
* JIOCTaTOYHO ITOJHBIC U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHOW MPOrpaMMEl;

° HCIIOJIb30BaHHEC HeO6X0):[HMOI>'I HaquOﬁ TCPMUHOJIOTHUH, CTUIUCTUYCCKU T'PaAMOTHOC, JIOTUYCCKU
IPaBUIJIbHOC U3JIOKCHHUEC OTBETA HA BOIIPOCHI, YMCHUC ACJIaTh 000CHOBaHHBIE BBIBOJBI,

*  BJAQJCHUE HHCTPYMEHTapuUeM Y4YeOHOW IWMCUUIUTMHBI, YMEHHE €ro HCIOJIb30BaTh B DPELICHUU
y4eOHBIX U NMPOGECCHOHANBHBIX 33]1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO MPUMEHSTh TUIIOBBIC PEIICHHS
B paMKax y4eOHOH NpOrpaMMel;

®* YCBOCHHUC OCHOBHOH JINTCPATyphl, peKOMeH,Z[OBaHHOﬁ y‘le6H0ﬁ HpOl”paMMOfI JUCHUITIIINHBI,

*  YMEHHE OpPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUETIMAX M HANPABICHUAX [0 H3y4aeMOM
IUCIMIIMHE M JaBaThb WM CPaBHUTEIBHYIO OICHKY; AaKTHBHAs CcaMOCTOsTenbHas pabora Ha
MPAaKTUYECKUX, JTA0OPaTOPHBIX 3aHITHUAX, NEPUOAMYECKOE YYacTUE B TPYIIOBBIX OOCYXKICHHSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTaTOo4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpaMMBbl;

® HCIIOJIB30BaHUC HaquOﬁ TCPMHHOJIOTUU, CTUJIIMCTUYCCKU TI'PaMOTHOC, JIOTUYECKU ITIPABUJIBHOC
H3JI0KCHHUC OTBCTA HAa BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BIQJCHHEC HMHCTPYMEHTapueM YYEeOHOH IMCIMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
y4eOHBIX U IPOPECCHOHAIBHBIX 3a/1a4;

* CII0OCOOHOCTH CAMOCTOSTENILHO MIPUMEHSTH THIIOBBIE PELICHUS B paMKaxX y4eOHOM MPOrpaMMBl;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0a30BBIX TEOPHSX, KOHIENIUSIX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCLUUIUTMHE U JaBaTh UM CPaBHHUTEIbHYIO OLEHKY;

*  caMocCToOsTelbHas padoTa Ha MPAKTUUYECKHX, Ja0OpPaTOPHBIX 3aHATHUAX, Y4acTHE B TPYMIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHHS 33/1aHHH.

4 6amta — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTOYHbIM 00BEM 3HaHMI B paMKax 00pa30BaTeIbHOTO CTaHIaPTa;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

® HCIIOJIB30BaHUC Haquoﬁ TCPMHHOJIOTUH, CTUJIIMCTUYCCKOC U JIOTUYCCKOC H3JIOKCHHUE OTBETA HaA
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYHICCTBCHHBIX OH_II/IGOK;

. BIIQJICHHE WHCTPYMEHTapueM Y4YeOHON IUCIUIUIMHBI, YMEHHE €T0 HCIIONb30BaTh B PEUICHUHU
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

* yYMEHHE [0l PyKOBOJCTBOM ITPENOAABATENs PELIaTh CTAaHJAPTHBIE (TUIIOBBIC) 3aa4H;

® YMEHHUE OPUCHTUPOBATHCSA B OCHOBHBIX TCOPHAX, KOHUCIIIHAX W HAIPABJICHUAX II0 I/IsyqaeMoﬁ
AUCHUIUIMHC U JaBaTh UM OLICHKY,

. pabora mox PpPYKOBOACTBOM HpenojaBaresii Ha NPAKTUUYECKHX, J1a0OpaTOPHBIX 3aHATHUSX,
JIOITyCTUMBIH YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJaHUH.

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHUI B paMKax 00pa30BaTeIbHOTO CTAHIAPTA;
* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHI0BAHHON Y4eOHOMH MPOTpaMMOi TUCIUILTHHBL;



*  HCIIOJIb30BaHHE HAyYHOW TEPMHMHOJIOTHH, W3JIO)KEHHE OTBETa Ha BOMIPOCHI C CYIIECTBEHHBIMU
JIMHTBUCTHYECKUMH U JIOTHYECKUMU OIINOKAMU,

. cmaboe BIaJCHHE WHCTPYMEHTapUeM YYeOHOU IUCIUIUIMHBI, HEKOMIIETEHTHOCTh B PEHICHUH
CTaHJIAPTHBIX (TUIOBBIX) 3a]1a4;

*  HEyYMEHHE OpPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSAX, KOHIEMIMSIX W HANpaBICHUSIX H3ydaeMon
JIHMCIHILINHDI,

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KUHA YPOBEHb KYJIBTYPHI UCIIOTHEHUS
3aJIaHUM.

2 6amta — (HEYIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa30BaTelbHOIO CTaH/APTa;

. 3HAaHUSl OTJCNBHBIX JIUTEPATypHBIX HCTOYHUKOB, PEKOMEHJIOBAHHBIX Y4YeOHOW MpOrpaMMoii
JIHCIHILINHDI,

. HEYMEHHE HWCIIOJIb30BaTh HAYYHYH) TEPMHUHOJIOTHIO IUCIUILIMHBI, HAJIMYUE B OTBETE TPyObIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

* TACCHBHOCTh Ha MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIOHEHUS
3aJIaHH.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBUE 3HAHUU M KOMIICTCHIINIA B paMKaxX 00pa30BaTeIbHOTO CTAHIapPTa WU OTKa3 OT OTBETA.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

Ilpu mpoBeneHMM SK3aMeHa oOyudarorieMycst mnpegocTtarisercs 30 MUHYT Ha MOAroTOBKY. Ompoc
oOyuaroIerocs mo OWiIeTy He JO0JKEH MPEBBIIIATh JBYX aCTPOHOMHUYECKHUX YacOB B YCTHOH W (WJIN)
MMMCEMEHHOU (opme.



