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)

o AMCHUIIJIMHE: OCHOBHBIE TEXHOJOTHYECKUE OponCCChl MUKPO- U HAHOIJICKTPOHUKHA
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: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMbI IPOMEXKYTOUHOM arTecTanuu: 1 (ocenuuit) - JluddepeHpoBanHbiii 3a4eT

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

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

[Iporpammy coctaBui: A.A. Pe3BaHOB, KaH[I. pu3.-Mar. HAyK

[Iporpamma obcyxneHa Ha 3aceqannu Kadenpsl MUKpO- U HaHOo3nekTporuku 03.03.2023



AHHOTANMA

Kypc "OcHoBHBIE TEXHOJIOTHYECKHE IMPOLECCHl MUKPO- M HAaHORIEKTPOHMKH' TpPEdyCMaTpUBAeT H3y4deHHUE
OCHOBHBIX TEXHOJIOTUYECKUX MPOLECCOB, KOTOPBIE NCIOIB3YIOTCS IPU U3TOTOBJICHUN MHTETPAIbHBIX cxeM. B
paMKax IaHHOTO Kypca H3y4YalOTCs OCHOBBI JKHJIKOCTHBIX HPOILIECCOB, IUIa3MOXMMUYECKOTO TpaBICHHUS,
IUIa3MOXMMHUYECKOTO OCAXIEHHUS,, aTOMHO-CIIOEBOTO OCAXKIEHHUS, HOHHOW HMIUIAHTAIH, TPOLECCOB
CENICKTHBHOTO POCTa C IOJHBIM OMHMCAHHEM (U3UKO-XMMUHM YKA3aHHBIX BBILIE MPOIECCOB, CIEIHATBHOTO
TEXHOJIOTUYECKOr0 000pyIOBaHMsI, METOAOB KOHTPOJA Ne(EeKTHOCTH, KayecTBa (OPMUPYEMBIX IICHOK U
CTPYKTYP, METO/bI aHATUTUYIECKON OLICHKH OCHOBHBIX (PM3MYECKHX CBOMCTB (POPMHUPYEMBIX CIIOEB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- U3YyYEHHE OCHOBHBIX TEXHOJOIMYECKHX MPOLECCOB, KOTOPBHIE HCHONB3YIOTCS NMPH H3TOTOBICHUH
UHTErpajbHBIX cXeM. B pamkax naHHOro Kypca H3ydarOTCSl OCHOBBI JKHUIKOCTHBIX IIPOLIECCOB,
IJIa3MOXUMHUYECKOTO TPABIECHMS, IUIa3MOXMMHUYECKOTO OCAXKIEHUS, AaTOMHO-CIOEBOTO OCAXKICHUS,
VMOHHOM HMIIJIAHTAllUH, IPOLECCOB CEJIEKTHBHOTO pOCTa C IIOJHBIM ONUCAHHWEM (HU3UKO-XUMHUH
YKa3aHHBIX BBIIIE MPOLECCOB, CHEIHAIBLHOIO TEXHOJIOTHMYECKOT0 O0OPYIOBaHUS, METOIOB KOHTPOJIS
ne(eKkTHOCTH, KauecTBa (POPMHUPYEMbIX IUIEHOK M CTPYKTYp, METO/Abl AHAJINTHYECKOM OIICHKU
OCHOBHBIX (PM3MUYECKHUX CBOMCTB (DOPMUPYEMBIX CIIOEB.

3agaum AUCUMIIHHBI
- PaccmoTpenne ocHOBHBIX 3TanoB (popMupoBaHus HHTErpaibHbIX cxeM (UC).

- PaccMotpenne mporeccoB >XKUAKOCTHO-XUMHUUECKOro ouucTkd (JKXO) B MapuipyTe M3roTOBICHHS
ncC.

- Paccmotpenue npoueccoB xuakocTHO-xumMuueckoro TpasiaeHus (KXT).

- PaccmoTpenue nporeccoB (GOpMHUPOBAHUS JUAIICKTPHYESCKUX CIIOEB METOIOM OCAXICHHS U3 Ta30BOH
¢asel (I1XO).

- PaccmoTpeTh u u3yunTh OCHOBBI MOHHOM U TanTaumu (MN).
- PaccmoTpeTh 1 u3yunTh OCHOBBI IIpoliecca miazMmoxumudeckoro tpasienus (ILXT).

- PaccMoTpeTh 0COOEHHOCTH apXUTEKTYPhl HU3KOPA3MEPHBIX TPAH3UCTOPHBIX CTPYKTYP, COBPEMEHHBIX
TUIIOB SHEPrOHE3aBUCUMOM aMATH.

- PaccmoTpeTh 1 M3y4nTh OCHOBBI IIpoOIiecca aTOMHO-clioeBoro ocaxieHus (ACO).
- PaccMoTpeHue nepcrekTuB pa3BUTHS TEXHOIOTHH.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHOH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocymecTBIsATh KpUTHIECKUN
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

aHaM3 MPOOJIEMHBIX CHTYaIlMii Ha OCHOBE
CHUCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh
CTpaTeruro AeucTBui

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUS
MOCTABJICHHOM 1€ Kak IOCJICAOBATEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIIbHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHUKOB 3TOMN
NesITeIbHOCTH

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
MPaKTHYECKYI0, METOANYECKYI0 M MHYIO B 3aBUCHMOCTH OT
TUIA TPOEKTa), OXHUIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
VK-2 Crioco0GeH yrpasiisTh IPOEKTOM Ha BCeX |CPEphl MX IPUMEHEHHS




JTamnax €ro peajn3anun

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh IMOCIICAOBATEIbHOCTh 1IaroB
I JOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pcain3anunu IMpPOCKTa B MLCJIOM W IIJIaH
KOHTPOJIA €ro BBIIIOJIHCHUSA

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3a/1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHbIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHraTb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAIbHBIE METOJIbI HCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
pE3yIbTaThl

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeIOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (pruOOpaMH U yCTaHOBKaMH,
CIIEeLUATN3UPOBAHHBIMU MTAKETAaMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.1 IloHumaer mnpuUHOMUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUsS (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh:
- ocHOBHI niporieccoB KXO u XKXT;
- ocHOBBI nponecca 1UU;
- ocHoBbsl nponecca IIXT;
- ocHOBHI niporieccoB [1XO u ACO;

- OCHOBBI ITporiecca (OPMUPOBAHUS MEAHOM U aJTFOMUHHEBOM METAIUIN3AINH;
- OCHOBBI IIpOIIECCa CEIEKTUBHOTO OCAXKICHUS;
- OCHOBHBIE THIIbI YHEPTOHE3aBUCUMON MaMATH U MPUHIUI UX PaOOTBHI.

YMETb:

- BBITIOJIHATH U KOPpeKTHpoBarh pexkumbl nporeccos [IXT, ACO, I1XO, XXT, XKXO, UH;
- IPOBOAMTH ONTHUMAJIBHBIN MoAOOp TexHomornueckux pexxumos npoieccos [IXT, ACO, ITXO, KXT,

XKXO, 1u;

- AaHAJIM3UPOBATH PC3YyJIbTAThl SKCIICPUMCHTOB.

BJIAJIETh:

- MIEPBUYHBIMU HaBBIKaMU pa3zpaboTku TexHonorumueckux onepaunuii [IXT, ACO, IIXO, XXT, XXO,

1n;

- IEPBUYHBIMU HaBBIKAMHU paboTHI Ha TexHOoJornueckoM obopynosanuu [1XT, ACO;
- OCHOBHBIMM METOJIaMU aHaJIM3a OLEHKH KaueCTBA TEXHOJIOTMYECKUX ONEpaluil U TEXHOJOIMYECKHX

MpoLecCCOB.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

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

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Bgenenne 2 1




[Ipoueccsr KXO B MapuipyTe
n3rotoBiaenus MMC. MHcroynukn u
pUpona  3arpA3HEHUs]  KPEMHHEBBIX
IUTACTHH H METOABI  IOATOTOBKH
TIOBEPXHOCTH

Crparerun npoBENEHUS O KUIKOCTHBIX
OYHCTOK IIJIaCTHH u yIAIEeHUS
3arpssHeHuid. [Iponeccbl XKUIKOCTHOTO
XUMHUYECKOTO TpPABJIECHUS KPEMHHUEBBIX
IUIaCTUH

VYnanenue MIOJINMEPHOM BBICAJIKH.
VYraneHue MHKpPOYACTHII W IPOLIECCHI
OYHCTKH C HCIIOJIb30BaHUEM (PU3MYECKHUX
CuII

O0630p oOopymoBaHUS JUIsl TpoIecca
KXO. Texnuka 06€30MaCHOCTH U OXpaHa
Tpyza npu nposeaeanu XKXO

ObopynoBanue 17} MPOIIECCHI
ANEKTPOXUMHUUECKOTO OCAXKIICHHUS MEIH B
TEXHOJIOTUH HAHOIJICKTPOHUKU

JIMDNEKTpUYECKUe CJIOM B CTPYKType
cyomukponubix C

MeTtoast u obopynoBanue JUTSt
(hopMUpOBaHUS CIIOEB U3 Ta30BOH a3kl

Mogenb CVD u MEXaHU3MEI
o0pa3zoBaHuUs

10

BnusiHue OTKIIOHEHHM TEXHOJIOTMYECKHX
Cpel Ha KayeCTBO JUAJICKTPUUECKUX
cinoes u ctpykryp UC

11

OcHOBBI MOHHOM WUMIUIaHTAIHH.
[Mpodunu pacnpenencHus NPUMECEH.
Paguannonnsie nedexTsl U COCOOBI MX
YCTPaHEHMUS. OcHOBHBIE THUIIBI
HUMIUIaHTEPOB U UX 00JacTH MPUMEHEHUS
B npouecce cozganus MC

12

OcHOBBI TUIa3MOXUMHYECKOTO
TpaBienusi.  Kareropum  mporeccos
TpaBieHus. [loBpexxaeHue  CTPYKTYD,
BBI3BAHHBIC  BO3JCHCTBHEM  IUIA3MBL.
Tumel peakTOpoB W OCHOBHBIC BB
obopynoBanust s [IXT

13

HuzkopasmepHsbie TPaH3UCTOPHBIC
CTPYKTYDBI. CoBpemMeHHbIE BU/IBI
sHeproHesaBucumori mamsatu. High-k
JUIIEKTPUKU U UX TIPUMEHCHNE

14

OCHOBBEI aTOMHO-CIIOEBOIO  OCaKICHUS.
Kunernka 3apossimieoOpa3oBaHus IIpU
HaHECEHUM IUIEHOK MerogoM ALD.
OCHOBBI ~ CEJIEKTUBHOIO  OCaXICHUS.
Camoopranusanust u BIIMSIHUE
MTOBEPXHOCTHBIX COCTOSTHHMA

15

Cucrema MeTaJlIM3ald B COBPEMEHHBIX
HMHTETrpaIbHBIX CXeMax. Low-k
IU2JIEKTPUKA W WX  IPUMEHEHHE.
Bapeepnbie cnion

Wtoro wacos

30

15

[ToaroroBka k sK3aMeHy

0 gac.




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

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. BBenenune

Texnonmornueckas oneparusi. BbazoBerit TEXHOJIOTHYE CKHI nporecc. Ocobennoctu
MPOU3BOJICTBEHHON JWMHUH. TexHomornvyeckuii mapmpyT. Kiaccudukamus TeXHOIOTHYECKHX
npoieccoB. MicxonaHble MaTepuaibl B MUKPOAJIEKTPOHUKE. BUbI TEXHOIOIMUYECKUX OTIEpALIUi.

2. Ilpoueccrt XKXO B mapumpyre wusroronernus MMC. Hcrounuku u npupona 3arps3HEHUs
KPEMHMEBBIX IUIACTUH U METOJIbI IOJTOTOBKY ITIOBEPXHOCTU

Texunonorus xugkoctHor ounctku. Oumctka RCA. Ilpobnemsr nepBonayanbHoit RCA-ounctku:
Xumudeckas CTa0MIbHOCTh. MICTOYHNKN M TpUpona 3arpsi3HEHUs] KPEMHUEBBIX TUIACTHH U METOJIBI
MOJTOTOBKH TOBEPXHOCTH.

3. CTpaTeFI/II/I MNPOBCACHUA KUAKOCTHBIX OYHCTOK IIJIACTUH W YyHAaJICHUSA 3.’:11"p$[3HeHI/II7L Hpoueccm
KUIAKOCTHOTI'O XUMHUYCCKOI'O TPaBJICHHUA KPEMHUCBLIX INIACTUH

OcobeHHOCTH TIpOIleCCOB TpaBieHHs B pacTBopax Ha ocHoBe HF. OcobeHHocTn mporeccoB
TpaBieHus B OydepHbIXx TpaBuTesnax. CTpareruy *UIKOCTHBIX XHUMHUYECKHUX OYHCTOK M YOaJICHUS
3arps3HEHUH C IIOBEPXHOCTHU IUIacTHH. [Iponeccsl XKUIKOCTHOTO XMMUYECKOTIO TPaBJICHUS CIIOEB IIPU
MPOU3BOJCTBE HHTErPajbHBIX cxeM. KoHTpoib kauecTBa (IO OCTarOYHOM TOJILIMHE CIJIOS, IIO
JIMHEHHBIM pa3Mepam, BU3yalbHBIN).

4. VYpaneHue TONUMEPHOM BBICAAKH. YHAJIGHHE MUKPOYACTHI] M TPOIECChl OUYHUCTKH C
HCIOJIb30BaHUEM (PU3HUECKUX CHIT

[Tpoueccsl ynajeHus] MOJUMEPHBIX OCTAaTKOB IIOCIE IPOLECCOB IUIA3MOXHMHUYECKOTO TPABJICHUS
ci10€B. BuzyanbHbI KOHTPOJIB C HOMOIIBIO ONTUYECKUX METOAO0B. KOppo3uOHHBIE LIMKIIBL. YalleHHe
nonuMepoB Ha sTanie BEOL. OuncTka KOHTaKTOB.

5. O030p obopymoBanusi ansi mporecca KXO. Texnuka 0e30MacHOCTH W OXpaHa Tpyda MpH
nposeaenuun KXO

Wet bench. Penupkynsuuonssie BaHHBL. [IpoMbiBounbie BanHbl. Cuctema cymku. Cymika
Mapanronu. Cyika npy HU3KOM JaBJIeHUH. XUMHUYECKasi COBMECTUMOCTb.

6. OOopymoBaHne ¥ MPOLECCHl IJICKTPOXUMHUYECKOTO OCAXKICHUS MEIH B  TEXHOJIOTHUH
HaHORJIEKTPOHUKHU

Crioco6bl (popMHpPOBaHUSI MEJHOW METaJUIM3alWU: MUKpOMapIpyT (HOpPMHUPOBAHHUS METaJUIM3ALUN
METOJIOM JIBOMHOTO AamacueHa. O00pynoBaHue Ul OCAKICHUS MEOH, OCAKACHHE MEAU IO CXeMe
«cHu3y-BBepx». [Iponecc popMupoBaHusi MEAHBIX MEKCOCAMHEHUH B KpUCTAILIE: MPEUMYILIECTBA U
HEJI0CTAaTKM MEeTHON MeTaJUIN3alliy, MEIHbIH IPOTOKOI, An(dy3noHHBIE Oapbepsbl, MPOCTOH MpoIece
JamacIieHa.

7. [AusneKkTpuyecKue ciion B CTPYKType cyOMukpoHHbix MC

JuanekTpuueckue ciou B TpaH3UCTOpHOU cTpykrype. Croco® (opMHpOBaHHS IUAIEKTPUKA
OKCHIMPOBaHUEM KpeMHHUs. Ocak[IeHUE CII0EB HAa OCHOBE OKCHU/1a KPEMHMSI OKUCIIEHUEM TUAPUAOB U
3JIEMEHTOOPTraHNYECKHUX coeanHeHn. [[puMeHenre u QyHKIUHN pa3nuyHbIX JUICKTPUUYECKUX CIIOCB
B (hmsnveckoit crpykrype kpuctawio YBUC.




8. Metonb! u 06opynoBanue AJisi GOPMHUPOBAHUS CIIOEB U3 Ta30BOH (a3bl

®opmupoBanue STI (M3omupyrommx) obnacTeid B KpeMHHEBOH mouiokke. Croco0 ocakaeHHs
MOJUKPUCTAILTHYECKOTO KpeMHHs. CrIoco0 0CakJeHHUS CJI0EB B BRICOKOIUIOTHOH ITTa3Me.

9. Mogens CVD u MexaHu3Mbl 00pa3oBaHUL

duznyeckre MpoLecchl U OCAKISHUE CIIOEB B IJIa3Me HU3KOM U BBICOKON TIOTHOCTH. KuHeTnueckas
cXeMa TpoIecca OCAKICHUS C TEPMHUYECKOM akTwBammeir. Mopgenu (OpMHUPOBaHUS M OCHOBHBIC
XapaKTEPUCTUKHU AUIIEKTPUUECKHUX CIOEB.

10. BavsiHue OTKJIIOHEHUH TEXHOJOIMUYECKHUX CPEel Ha KauyeCTBO JUAJIEKTPUYECKHUX CIOEB U CTPYKTYpP
nuc

XapakTepHble BUJIbI NPOQHIIEH TUIIEKTPUIECKUX CIOEB Ha MUKpoOpelbede U OCHOBHBIE (aKTOPHI,
ompepersironie  ux  GopmupoBanue. [IpoMbinuieHHOE — 00OpyHOBaHHME Ui OCAKICHUS
JMAJICKTPUYECKHUX CIIOCB.

11. OcHoBel nOHHON uMILTaHTauu. [lpodunu pacnpenenenus npumeceit. Pangnanuonnsie neexTs
U crocoObl UX ycTpaHeHusi. OCHOBHbIE THUITBI MMIUIAHTEPOB U UX 00JACTH MPUMEHEHHs B IIpolecce
cozaanus UC

OO6sacTi TpUMEHEHUS HWOHHOM UMIUIaHTanuMu. Ha3HaueHHe TEepMUYECKOro OT)KWIa, HSHEPrust
akTuBauuu, craguu orxura MU cnoeB. Pagmaunonnsle nedexTsl Npd MOHHOM HMMIUIAHTALIUH.
CnocoObl ycTpaHeHHs! paJinaliMOHHBIX aedekToB. CrocoOsl KOHTPOIS 103kl JerupoBanus npu M.
Cenapauus tuna npumecu npu UU. 'ayccoBo pacnpeneneHre npoOeroB HOHOB B MUIICHH, CPEAHSAA
BeJIM4YMHA Ipobera MoHa. TUNBI yCTaHOBOK HMOHHOTO JIernpoBaHus. Ha3zHadeHue yCTaHOBOK ¢
BBICOKOW/CpeHe SHepruei mydKa, BBICOKUM/CPEIHUM TOKOM ITy4Ka.

12. OcHOBBI MmIa3MOXUMHUYECKOTO TpaBieHHs. Karteropuu mpoueccoB Tpasienus. lloBpexneHue
CTPYKTYD, BbI3BaHHBIC BO3ACHCTBUEM IUIA3Mbl. THIBI PEAKTOPOB U OCHOBHBIE BHBI 0OOPYIOBAHUS
g [IXT

Huszkoremneparypnas mma3ma. OCHOBHOE CBOMCTBO KBa3HHEUTPAJIBHOCTH. BUABI 3IEKTPUYECKOTO
3apsga B raze. OCHOBHbIE NHapaMeTpbl, KOHTPOJIMpPYEMBbIE INpPH IUIA3MOXUMHYECKOM TPaBICHUU.
bazoBbie mMexaHu3Mbl TpaBieHus. AHuzorpomnus, 3arpy3o4sbiil agdexr. CCP u ICP peakropsr —
KOHCTPYKIIUST ¥ TNpHHOUN padoThl. [loBpexaenus ctpykryp npu mponecce [IXT. Omnummre
OCHOBHBIC THPOILIECCHI, MPOUCXOAAIIME B IUIa3ME€ NpPHU IUIA3MEHHOM TPABICHUU KPEMHHUEBOU
TUTACTHHBI.

13. HuzkopasmepHble TpaH3UCTOPHBIE CTPYKTYypbl. COBpEeMEHHbIE BUABI SHEPTrOHE3aBHUCHUMOM
namstu. High-k nusnextpuku n ux npumeHenue

HuskopasmepHble TpaH3UCTOPHBIE CTPYKTYpbl. COBpeMEHHBIE U MEPCHEKTUBHBIC APXUTEKTYPHI
Tpan3uctopoB. lIpodnembr macmtabupyemoctu Flash-mamstu. HoBble THmbI 3HeproHe3aBUCHMOI
namsiti. Ouznueckuii npuHIMI padbotel REeRAM u FeRAM namsith.

14. OcHOBBI aTOMHO-CIIOEBOTO oOcakJeHHA. KuHeTHka 3aponpliico0pa3oBaHMsl NP HAHECEHUU
mwieHok MetonoM ALD. OcHOBBI cenekTUBHOTO ocaxkiaeHus. CamoopraHuzanus W BIUSHUE
MOBEPXHOCTHBIX COCTOSIHUN

OcobenHocTH npouecca arToMHO-c10eBoro ocaxaeHust (ACO). DakTopbl, BAUSIOMINE HA HACHIILICHUE
MOBEPXHOCTH. MeXaHU3MBbl XEMHCOPOIMM W IOBEPXHOCTHOrO HachimieHuss B mponecce ACO.
O6nactu mnpumenenuss ACO. CenexktuBHoe ocaxjeHue. llpumenenne SAM  wmonekyi.
IToBepxHOCTHAss »Heprust W cmadnBaeMocTb. OCOOCHHOCTH TpH TOATOTOBKE IIOBEPXHOCTH B
MPOLIECCE CETIEKTUBHOTO OCAXKICHHSI.



15. Cucrema MeTaluIM3allil B COBPEMEHHBIX MHTETPalbHBIX cXxemax. Low-k muanexkTpukn m nx
npuMmeHeHue. bapeepHslie cion

Texnonoruss Dual Damascene. OcoOeHHOCTH TPUMEHEHHS >KECTKOH MacKe TpH TPaBICHUH.
JuanekTpuku Ha sTane Metaum3aund. CrocoObl yMEHBIICHUS AUAIEKTPHUECKON TIPOHULIAEMOCTH.
Bunger low-k muanextpukoB. Meronsl ocaxkaeHus low-k auanekTpukoB. Jludnmexrpuueckas
npoHuaeMocTs. YpaBHenune Kraiizmyca-Moccortu. IIpoGmembl uHTerpaumu mopucteix Low-k
naekTpukoB CriocoObl WHTErpanuu ¢ MuHMMu3anuen mnospexzacHus npu [IXT. Tlpumenenue
OURJICKTPUUYECKUX W METAJIMYECKUX OaphepHBIX CJIOEB Ha JTalne MEAHOH MeTauIM3aluu.
AJbTepHaTUBHbIE METAJIJIbL AJI1 COBPEMEHHBIX CUCTEM METaJNIM3al1H1.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

Heo0xonnmoe ob6opynoBaHue 1Jis 3aHATHIA: yaeOHAas ayqUTOpHs, OCHAIIEHHAs! KOMIIBIOTEPOM U
MYJIBTUMEIUHHBIM 000pyI0OBaHNEM (IIPOEKTOP, 3BYKOBasi CUCTEMA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. Texunonoruss CBUC: B 2-x kaurax. Kawura 1. Asropsr: K. ITupc, A. Anamc, JI. Kan, [Ix. aii, T.
Ceiinen, [|. Makrummmc. [on penaknueii C.3u. [lepeBon ¢ anmmutickoro. (Mocksa: Mup: Penakiust
JUTEPATYPHI 10 HOBOM TexHUKE, 1986).
2. Texnomorus CBUC: B 2-x xaurax. Kaura 2. Asropsr: K. Mor»0, /. ®peiizep, Y. Guuruep, J1.
[Mappunro, P. Mapkyc, K. Creiinen, Y. beprpem. [lon penakuueit C.3u. [lepeBon ¢ aHmuickoro.
(Mocksa: Mup: Pegakuust mureparypsl 10 HOBOH TexHUKe, 1986).
3. Kpacuukos I". 5. KOHCTpYKTHBHO-TEXHOIOTHYECKHE 0COOCHHOCTH CyOMHUKpOHHBIX MOII
TPaH3UCTOPOB. — AKIMOHepHoe o0mecTBo" Pexnamuo-uznarensckuii neHTp" TEXHOCDEPA", 2002.

—C. 413-413.

JomnonHurensHas aureparypa
1. BJI. EBnokumoB — ['azodaznoe hopmupoBanue ciioeB CyOMUKPOHHBIX MUKPOCXEM, yueOHOe
mocodbue. Mockaa, 2013 1.
2. Hanoanekrponuka [Tekct] : yae6. mocobue st By30B / A. A. lllyka ; mox pea. A. C. Curoa .— 2-¢
n3g. — M. : BUHOM. JIa6. 3uanmii, 2012 .— 342 c.
3. Hanununa T.U., Karaneit B.A., Aanmenxo E.B. TexHonorus kpeMHHEBOI HaHO3JIEKTPOHUKH:
VYue6Hoe nocodue. — Tomck: B-Cnextp, 2011. — 263 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

He npenycmotpeHsL.
9. MeTonuyeckne yKkazaHus JJIsl 00y4AIOIMXCH 10 OCBOCHUIO AU CHUILTHHBI (MOXYJIs)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare M3yyeHUs AUCIUIUIMHBI CTYACHT AOJKEH 3HAaTh OCHOBHBIC ONMPENENICHUS AUCUUILUINHBI,
YMETh IPUMEHATh MOMyUYEHHbIE 3HAHUS U1 pEeLICHHUS Pa3InIHbIX 3a/1ad.

YceneniHoe ocBoeHue Kypca Tpedyer:

— MOCEIICHHUS BCEX 3aHSATHIA, IPETYCMOTPEHHBIX YYeOHBIM TNIAHOM TI0 JIUCITUTIINHE;

— BEJICHUS KOHCIICKTa 3aHATHH;



— HanpspKEHHOW CaMOCTOSTENIBHOM PaboThI CTY/IEHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/ICHTaM Ha 3aHITHAX;

— MOATOTOBKY K BBITIOJIHEHUIO 3aJaHUN TEKYIIEeH U MPOMEKYTOUHOM aTTeCTaluy.

[lokazarenem BiajeHHUs MaTEpUaIOM CIY>KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLIAIUIMHBIL.

BaxxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYJIbTAlUAMH K
MIpENoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33Ja4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



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: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: A.A. Pe3BaHoB, KaH[. pu3.-Mat. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOUW MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUMA TPOEKTa), OXHIAEMBbIC PE3yIbTaThl M BO3MOXKHBIE
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITebHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JOCTWXKEHUS  JaHHOro  pesynerara. @Dopmupyer

HJ'IaH—l"pa(l)I/IK pcain3ann IMpPOCKTa B LCJIOM W IIJIaH
KOHTPOJIA €0 BBIIIOJIHCHUSA

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaTeIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaIKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHraTb  THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM Ul OIMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETaMU TPUKJIQTHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.1 IloHumaer mnpuHOUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pPE3YIbTATC U3YUCHUA JUCHUIIIINHBI «OCHOBHEIE TEXHOJOTHYECKUE OponCCChl MUKPO- U HAHOIJICKTPOHUKN»

00yJaromuiics JOmKeH:

3HATh:
- ocHOBHI niporieccoB XKXO u XKXT;
- 0CcHOBBI Ipouecca 1U;
- ocHOBHI npouecca [IXT;
- ocHOBHI nporieccoB [1XO u ACO;

- OCHOBBI IIponecca (1)OpMI/IpOBaHI/I$I Me,[[HOﬁ 1 aTIIOMAHUEBOM METaJIJIN3alliH,;
- OCHOBBI ITpoLecca CCJIICKTUBHOI'O OCAXKIACHUSI,
- OCHOBHBIC THIIbI 3Hep1"OHe3aBI/ICI/IMOI\/’I maMATH 1 OPUHIOUIL UX pa6OTBI.

yMeTh:




- BBITIOJIHATD U KOPpeKTHpoBaTh pexkumbl nporeccos [IXT, ACO, I1XO, XXT, XKXO, UH;
- IPOBOAMTH ONTHUMAJILHBIN MoAOOp TexHomornueckux pexxumos npoiueccos [IXT, ACO, ITXO, KXT,
XKXO, 1H;
- aHAJIM3UPOBATH PE3YIbTATHI SKCIIEPUMEHTOB.

BJa/IeTh:
- MIEPBUYHBIMU HaBBIKaMu pa3paboTku TexHonorumueckux onepauuii [IXT, ACO, IIXO, XXT, XKXO,
1n;
- IEPBUYHBIMU HaBBIKAMHU paboTHI Ha TexHOJornueckoM obopynosanuu [1XT, ACO;
- OCHOBHBIMM METOJIaMU aHAJIM3a OLEHKH KaueCTBA TEXHOJIOTMYECKUX ONEpalril U TEXHOJOIMYECKHX
IIPOLIECCOB.

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

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yLIC6HOl"O Marcpuajia MmpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHsATUA 1I0 TCMC ITPOULIOTO 3aHATUA.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

1. Ilponecchl JKUAKOCTHOTO XUMHUECKOTO TPABJICHUS CIIOEB IIPH MTPOU3BOJICTBE HHTETPAIBHBIX CXEM.

2. Metonsl ocaxnenus low-k auanekrpukoB. CriocoObl HHTErpau ¢ MUHUMH3ALKUEH HOBPEXKICHUS
npu IIXT.

3. Ilpouecchl ynaneHus MOJMMEPHBIX OCTaTKOB IIOCJIE IPOLIECCOB IUIa3MOXMMHUYECKOTO TPaBJICHUS
CIOEB.

4. Ilpouecc popMupoBaHHUsS METHBIX MEXKCOCAUHEHWH B KpUCTAJJIe: NMPEUMYLIECTBA M HEIOCTATKH
MEIHON MEeTaJUTM3alH, MEHbIH MPOTOKOM, A1 (y3nOHHBIE Oapbephl, MPOCTON MPOIECC JaMaclieHa.

5. OcHOBHBIE TIapaMETpPbl, KOHTPOJIMPYEMbIe TMPH IUIA3MOXMMHYECKOM TpaBieHHH. ba3oBble
MeXaHU3MbI TpaBiieHus. AHU30TponHs, 3arpy304Hbiil d3gdextr. CCP u ICP peakropsl — KOHCTpYKIIUS 1
MPUHLUT pabOTHI.

6. OcobenHocTH mporiecca aToMHO-clioeBoro ocaxaeHus (ACO). @akTopsl, BIUSIONUE HA HACHIIIICHUE
MOBEPXHOCTH. MeXaHNu3Mbl XeMHCOPOLIMH M TIOBEPXHOCTHOTO HackimeHus B mnpouecce ACO. Obmactu
npumererust ACO.

7. Crioco0Obl KoHTpoJIst 103kl JerupoBanus pu MW, Cenapanus tuna npumecu nipu M.

8. OcobeHHOCTH TPOIIECCOB TPaBiIeHUs B Oy(hEepHBIX TPABUTEIISAX.

9. NoBpexaenus ctpykryp npu mpouecce [IXT. Onummre oCHOBHBIE MPOLECCHI, MPOUCXOASIINE B
IU1a3Me NP IUIa3MEHHOM TPABJICHUU KPEMHHUEBON TUIACTHHBI.

10. Ilpoueccel ynaneHHus MOJMMEPHBIX OCTATKOB IOCJIE MPOLECCOB IIA3MOXHMMHYECKOTO TPaBICHUS
CJIOEB.

11. TIpobnmembr macmradupyemoctu Flash-mamsaru. HoBble THIBI 3HEPrOHE3aBHUCUMOW ITAMSTH.
Ousnueckuit npuHIKn padotel REeRAM u FeRAM namsiTu.

12. JlwsnekTpuueckas mpoHuuaeMocTs. YpaBHeHue Kiaitzmyca-Moccortu. IIpoOnemsl mHTErpanuu
nopucthix Low-k nuanekTpukos.

13. XapakrepHbie BUIbI TPOQUICH AUAIEKTPUUECKUX CIIOEB HA MUKpOpelbede U OCHOBHBIC (PaKTOPHI,
OTIpeNIeNAIONNe UX (OPMUPOBAHUE.

14. OcaxneHue clI0eB Ha OCHOBE OKCH/Ia KPEMHUS OKUCICHHUEM TUAPUAOB U 3JIEMEHTOOPTaHUYECKUX
COCIMHEHUH.

15. OcobenHoCTH MPOIIECCOB TpaBlieHHUs B pacTBopax Ha ocHoBe HF.

Kpurepun onennBanus

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH X Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELLICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.



Ouenka ommuyHO 8§ OawioB - BBICTABIISICTCSl  CTY/AGHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE MPU PEIICHUH KOHKPETHBIX 33714, NPaBHIbHOE 00OCHOBAHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BEICTABISIETCS CTYICHTY, €CJIM OH TBEP/O 3HACT MaTepHall, IPaMOTHO U MO
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTHh IOJy4YCHHbIC 3HAHUS Ha IPAKTHKE, HO HEIO0CTAaTOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoto 6 0ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT ero, yMeeT NpUMEHSTh HOJIyYeHHbIC 3HaHHs Ha TPAKTHKE, HO JOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

Ouenka Xxopomo 5 6auioB - BEICTABISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HA€T Marepuall, IpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NONTyYeHHbIC 3HAaHHs Ha TMPAKTHKE, HO JIOIYyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yaoOBIETBOPHUTENbHO 4 Oajula - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IpPAaBWIbHBIE (OPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYILCHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO MaTrepuaa, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBIETBOPUTEIBHO 3 Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHiA, JOIyCKAIOUIeMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO cOAep)XaHUsI y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHpPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBIETBOPUTENHEHO | 0ajm - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

OneHka 3a CEMECTpP BBICTABIICTCS MO pe3yJbTraTaM YCTHOro JuddepeHIpoBaHHOrO 3a4eThl. Ompoc
CTY[IEHTa HE OJDKEH MpeBbIaTh 60 MUHYT.



