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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U
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A.C. barypun
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[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 TEXHOJIOIMYECKUX MPOLECCOB, KOTOPbIE MCIIOJIB3YIOTCS IPU U3TOTOBICHUU UHTETPajbHBIX cxeM. B
paMKax IaHHOTO Kypca H3y4YalOTCs OCHOBBI JKHJIKOCTHBIX MPOLIECCOB, IUIA3MOXHMHUYECKOTO TpaBICHHUS,
IUIa3MOXMMHUYECKOTO OCAXIEHHUS,, aTOMHO-CIIOEBOTO OCAXKIEHHUS, HOHHOW HMIUIAHTAIH, TPOLECCOB
CEJICKTUBHOTO POCTa C TOJHBIM ONHCAHUEM (PU3MKO-XUMHM YKa3aHHBIX BBIIIE MPOLECCOB, CIEIMATBHOTO
TEXHOJIOTHYECKOr0 000pyIOBaHMs, METOAOB KOHTPOJIS Ae()EeKTHOCTH, KauecTBa (POPMHUPYEMBIX IUICHOK H
CTPYKTYP, METO/bI aHATUTUYIECKON OLICHKH OCHOBHBIX (PM3MYECKHX CBOMCTB (POPMHUPYEMBIX CIIOEB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- W3YyYEHHE OCHOBHBIX TEXHOJOTMYECKUX IPOLECCOB, KOTOPBIE HCHOIB3YIOTCS IMpPH H3TOTOBICHUU
UHTErpAJIbHBIX CXeM. B pamkax OaHHOro Kypca H3y4aroTcs OCHOBBI JKHJIKOCTHBIX IIPOLIECCOB,
IJIa3MOXUMHUYECKOTO TPABJIECHMS, IUIA3MOXMMHUYECKOTO OCAXJAECHHS, aTOMHO-CIOEBOTO OCaXICHHA,
MOHHOM HUMIIJIAHTAIlMK, HPOLIECCOB CEJIEKTUBHOTO pOCTAa C IOJHBIM ONHCAaHHEM (DHU3MKO-XUMHN
YKa3aHHBIX BBILIE MPOLIECCOB, CIEUUAIBHOTO TEXHOJIOTHYECKOr0 00OpYIOBAHHUS, METOIOB KOHTPOJIS
nedekTHOCTH, KadecTBa (OPMHUPYEMBIX IUIEHOK M CTPYKTYp, METOIbl AHATUTUYECKOH OLIEHKH
OCHOBHBIX (PM3MUYECKHUX CBOMCTB (DOPMUPYEMBIX CIIOEB.

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

- PaccMotpenne mpoueccoB >XKHIKOCTHO-XMMUUecKoro odnctku (KXO) B mapmipyTe HU3roTOBICHUS
ncC.

- Paccmotpenue npoueccoB xuakocTHO-xumMuueckoro TpasiaeHus (KXT).

- PaccmoTpenue nporieccoB (OpMUPOBAHUS AUMIEKTPUUSCKUX CIOEB METOIOM OCaKICHHS U3 Ta30BOU
¢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 Ananu3upyet npoOIEMHYIO CUTYAINIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBiser TMOWCK 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 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIed Kak IOCJICAOBAaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB JTOM
NesITeIbHOCTH

VYK-2.1 ®opmynupyet B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
MPaKTHYECKYI0, METOAMYECKYI0 U MHYIO B 3aBUCHMOCTU OT
TUNA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
VK-2 Crioco0GeH yrpasiisTh IPOEKTOM Ha BCeX |CPEphl MX IPUMEHEHHS




JTamnax €ro peajn3anun

YK-2.2 Crniocoben MIPOTHO3UPOBATH pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBAThH MOCJIEJ0BAaTEIbHOCTD IIIAroB
I JOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3ann IIPOCKTa B INCJIOM U IUIAH
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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

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

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOJIB3YEMOIO
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 ONTHUMAJIBLHBIN MOA00P TexHonorndeckux pexumoB npoueccos I[IXT, ACO, I1XO, XKXT,

XKXO, 1u;

- AaHAJIM3UPOBATH PC3YyJIbTAThl SKCIICPUMCHTOB.

BJIAJIETh:

- TIEPBUYHBIMU HaBBIKaMu pa3paboTku texnonornueckux onepauuit I[IXT, ACO, I1XO, XKXT, XKXO,

1n;

- IEPBUYHBIMU HaBBIKAMHU paboTHI Ha TexHOoJornueckoM obopynosanuu [1XT, ACO;
- OCHOBHBIMM METO/IaMHU aHAJIM3a OLEHKU KayecTBAa TEXHOJOIMYECKHUX OIEpalUil U TEXHOJIOIMUECKUX

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
n3rotoBiaenuss HMMC. MHMcrounuku u
pupona  3arpA3HEHUs]  KPEMHHEBBIX
IUTACTHH M METOOBl  IOATOTOBKH
TIOBEPXHOCTH

Crparerun npoBENEHUS KUIKOCTHBIX
OYHCTOK IIJIaCTHH u yIAIEeHUS
3arpssHeHuid. [Iponeccbl XKUIKOCTHOTO
XUMHUYECKOTO TpPABJIEHHU KPEMHHEBBIX
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

JIMDNEeKTpUUECKUE CIOM B CTPYKType
cyomukponubix C

MeTtoast u obopynoBaHue TUTST
(hopMUpOBaHUS CIIOEB U3 Ta30BOH a3kl

Mogenb CVD u MEXaHU3MEI
o0pa3zoBaHuUs

10

BnusiHue OTKIIOHEHHMM TEXHOIOTHMYECKHUX
Cpel Ha Ka4eCTBO JIUAIEKTPUUYECKUX
cinoes u ctpykryp UC

11

OcHOBBI HMOHHOM MMIUTaHTALIH.
[Mpodunu pacnpenencHus NPUMECEH.
Paguannonnsie nedexTsl U COCOOBI MX
YCTPaHEHMUS. OcHOBHBIE TUIIBL
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. CoBpeMeHHbIE BUJIbI
sHeproHesaBucumori mamsatu. High-k
JUIIEKTPUKU U UX TIPUMEHCHNE

14

OCHOBEI aTOMHO-CJIOEBOIO  OCaXKICHHS.
Kunernka 3apossimieoOpa3oBaHus IIpU
HaHECEHUM IUIEHOK MerogoM ALD.
OCHOBBI  CEJIEKTUBHOIO  OCAXICHHUS.
Camoopranusanust u BIIMSIHUE
MTOBEPXHOCTHBIX COCTOSTHHMA

15

Cucrema MeTalIM3alud B COBPEMEHHBIX
HMHTETrpaIbHBIX CXeMax. Low-k
OU2JIEKTPUKA W WX  [PUMEHEHHeE.
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 JMHUK. TexHolornyeckuii mapmpyT. Kiaccupukanus TeXHOIOTHIECKHX
npoieccoB. MicxonaHble MaTepuaibl B MUKPOAJIEKTPOHUKE. BUbI TEXHOIOIMUYECKUX OTIEpALIUi.

2. Ilpoueccht XXO B wmapumpyte wuzroroBieHuss UMC. HcTouHukn u mpupoja 3arps3HEHUs
KPEMHMEBBIX IUIACTUH U METOJIbI IOJTOTOBKY ITIOBEPXHOCTU

Texunonorus xugkoctHor ounctku. Oumctka RCA. Ilpobnemsr nepBonayanbHoit RCA-ounctku:
Xumudeckas CTaOMIbHOCTh. VICTOYHMKM M MPHPOAA 3arpsi3HEHNS KPEMHHEBBIX IUIACTUH U METO/bI
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

OcobOeHHOCTH TIpOIlECCOB TpaBieHUs B pacTtBopax Ha ocHoBe HF. OcobGeHHocTH mporieccoB
TpaBieHusl B OydepHbix TpaBuTesnax. CTpareruy *XHUIKOCTHBIX XMMHUYECKHX OYHCTOK M YOAJICHUS
3arps3HEHUH C IIOBEPXHOCTHU IL1acTUH. [Iponecchl KUIKOCTHOIO XMMUUYECKOIO TPABJICHUS CIOEB IIpU
MPOU3BOJCTBE HHTErPajbHBIX cxeM. KoHTpoib kauecTBa (IO OCTarOYHOM TOJILIMHE CIJIOS, IIO
JIMHEHHBIM pa3Mepam, BU3yalbHBIN).

4. VYpaneHue TOTUMEPHONW BBICAAKU. YIAJI€HWE MHKPOYACTHUI] M TIPOIECCHI OYHUCTKH C
HCIOJIb30BaHUEM (PU3HUECKUX CHIT

[Tpoueccsl ynajeHus] MOJUMEPHBIX OCTAaTKOB IIOCIE IPOLECCOB IUIA3MOXHMHUYECKOTO TPABJICHUS
ci10€B. BuzyanbHbBIN KOHTPOJIb C IOMOIIBIO ONTHYECKUX MeTO0B. KOppo3noHHbBIE HUKIBI. YAaleHHEe
nonuMepoB Ha sTanie BEOL. OuncTka KOHTaKTOB.

5. O030p obopymosanusi misi mporecca KXO. TexHuka O€30MacHOCTH W OXpaHa Tpyda MpH
nposeaenuun KXO

Wet bench. Penupkynsuuonnsie BanHbl. [lpombiBounble BaHHbL. Cucrema cymku. Cymka
Mapanronu. Cyika npy HU3KOM JaBJIeHUH. XUMHUYECKasi COBMECTUMOCTb.

6. OOopymoBanue ¥ MPOUECCHl IICKTPOXUMHYECKOTO OCAXKJCHHsI MEAU B TEXHOJIOTHUH
HaHORJIEKTPOHUKHU

Crioco6sl (opMHUpPOBAaHUST METHOW METAJUIM3AaLMU: MUKPOMApIIPYT (OPMHUPOBAHUS METaIM3aLUN
METOJIOM JIBOMHOTrO namacueHa. OOGopyaoBaHUE ATl OCAXKICHUS MEIU, OCAXKICHHE MEIH IO CXeMe
«cHu3y-BBepx». [Iponecc GpopMupoBaHusl MEAHBIX MEKCOCIUHEHUN B KPUCTAJJIE: MPEHUMYIIECTBA U
HEJIOCTAaTKU MEeTHON MEeTaJUTM3aliH, MEJHbIN poToKoi, T1uddy3noHHbBIe 6apbepbl, MPOCTONH HMpolecc
JamacIieHa.

7. [AusneKkTpuyecKue ciion B CTPYKType cyOMukpoHHbix MC

JuanekTpuueckue ciou B TpaH3UCTOpHOW cTpykrype. Cnocob ¢GopMHpOBaHUS IUAIEKTPUKA
OKCHIMPOBaHUEM KpeMHHUs. Ocak[IeHUE CII0EB HAa OCHOBE OKCHU/1a KPEMHMSI OKUCIIEHUEM TUAPUAOB U
3IIEMEHTOOPTaHUYECKUX coeanHeHu. [IpuMenenre n GyHKIUN pa3iInyHbIX JUIICKTPUIECKUX CIIOEB
B (hmsnveckoit crpykrype kpuctawio YBUC.




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

®opmupoBanue STI (m3omupyronux) obmacteil B KpemHHEBOW moanoxke. Crnocod ocakaeHUs
MOJUKPUCTAILTHYECKOTO KpeMHHs. CrIoco0 0CakJeHHUS CJI0EB B BRICOKOIUIOTHOH ITTa3Me.

9. Mogens CVD u MexaHu3Mbl 00pa3oBaHUL

duznyeckue MpoLecch U OCAXKIESHUE CIIOEB B MJIa3Me HU3KOM M BBICOKOW MIOTHOCTH. KuHeTnueckas
cXeMa TpOoIecca OCAKJISHUS C TEPMHUYECKON akTmBammeir. Mopenu ¢GopMUPOBaHUS U OCHOBHBIC
XapaKTEPUCTUKHU AUIIEKTPUUECKHUX CIOEB.

10. BausiHue OTKJIIOHEHUH TEXHOJOTMUECKUX CPell Ha KaYeCTBO JUAJIEKTPUUYECKUX CIIOEB U CTPYKTYpP
nuc

XapakTepHble BUJIbI TPOPUIIEH AUAICKTPUUECKUX CIIOEB Ha MHUKpOpeibede U OCHOBHBIE (aKTOPHI,
ompexensironie X (GopmupoBanue.  [IpomblnuieHHOE — 000OpyIOBaHHME — JUISI  OCAXKICHHS
JMAJICKTPUYECKHUX CIIOCB.

11. OcHoBbl MOHHOW uMIIanTauuu. [Ipodwin pacnpenenenus npumeceil. Pagnanuonnsie nedekto
U crocoObl X ycTpaneHus. OCHOBHBIE TUIIBI UMIUIAHTEPOB U UX 00JIACTH NMPUMEHEHUS B Ipolecce
cozaanus UC

OOsacTy TNpUMEHEHUS HOHHOW MMIUIAHTAaUH. Ha3HaueHne TEpMHYECKOTO OTKUra, SHEPTHs
akTuBauuu, craguu orxura MU cnoeB. Pagmaunonnsle nedexTsl Npd MOHHOM HMMIUIAHTALIUH.
CnocoObl ycTpaHeHHsI paAHalMOHHBIX Ae(peKToB. CriocoObl KOHTPOJIS /1036l JlernpoBanus npu MU.
Cenapauus tuna npumecu npu M. [NayccoBo pacmpenenenue npoOeroB HOHOB B MULICHH, CPEIHSIS
BeJIM4YMHA Tpobera MoHa. Tumbl YCTaHOBOK HMOHHOTO JIerMpoBaHMsA. HasHaueHHWe YCTaHOBOK C
BBICOKOW/CpeHe SHepruei mydKa, BBICOKUM/CPEIHUM TOKOM ITy4Ka.

12. OcHOBBI MIIa3MOXUMHYECKOTO TpapieHHUs. Kareropuu mnpoueccoB tpasieHus. IloBpexaenue
CTPYKTYD, BBI3BaHHBIC BO3ACUCTBUEM IUIA3Mbl. THIIBI PEaKTOPOB U OCHOBHBIE BUABI 000PYIOBaHUSA
g [IXT

Huszkoremneparypnast mia3ma. OCHOBHOE CBOWCTBO KBa3WHEUTpaIbHOCTH. BHIBI 31eKTpuueckoro
3apsga B raze. OCHOBHbIE IapaMeTpbl, KOHTPOIMpPYEMbIE INPH IUIA3MOXMMHYECKOM TPaBICHUU.
bazoBbie MexaHu3Mbl TpaBieHus. AHuU30Tponud, 3arpy3ouHbii 3¢¢ext. CCP u ICP peakropsr —
KOHCTPYKIIUST ¥ TNpHHOUN paboThl. lloBpexnenus crpyktyp npu mpouecce [IXT. Onwumure
OCHOBHBIC TIPOIIECCHI, IMPOUCXOASIIME B IJIa3Me MpPH IJIa3MEHHOM TpPAaBJICHHUM KPEMHHEBOM
TUTACTHHBI.

13. HuszkopasmepHble TpaH3UCTOPHBIE CTPYKTypbl. COBpEMEHHbBIE BHUIBl SHEPTrOHE3aBUCHUMOI
namstu. High-k nusnextpuku n ux npumeHenue

HwuskopasmepHble TpaH3UCTOPHBIE CTPYKTYpbl. COBpEMEHHBIE U IEPCHEKTHBHBIE APXUTEKTYPbI
Tpan3uctopoB. lIpobnembr macmtabupyemoctu Flash-mamsaru. HoBble Tumbl sHEeproHezaBUCHMON
namsiti. Ouznueckuii npuHIMI padbotel REeRAM u FeRAM namsith.

14. OcHOBBI aTOMHO-CIIOEBOTO oOcakJeHHA. KuHeTHka 3aponpliico0pa3oBaHMsl NP HAHECEHUU
mwieHok wmetonoM ALD. OcHOBBI celeKTHBHOTO ocaxiaeHus. CaMoopraHuzanusi W BIHSHHE
MOBEPXHOCTHBIX COCTOSIHUN

OcobeHHocTH mpoLecca aTOMHO-c0eBoro ocaxaeHus (ACO). @akTopsl, BIMSAIONINE HA HACBILICHUE
MOBEPXHOCTH. MeXaHU3Mbl XEMHUCOPOIMM W TOBEPXHOCTHOTO Hackimenus B mporecce ACO.
O6nactu mnpumenenuss ACO. CenexktuBHoe ocaxjeHue. llpumenenne SAM  wmonekyi.
IToBepxHOCTHAst »HEprust U cMaunBaeMocTb. OCOOEHHOCTM NpU TOATOTOBKE IOBEPXHOCTH B
MPOLIECCE CETIEKTUBHOTO OCAXKICHHSI.



15. Cucrema MeTaJuIM3allMM B COBPEMEHHBIX HMHTETPAIBHBIX cxeMaX. Low-K AMAIeKTpUKH M HX
npuMmeHeHue. bapeepHslie cion

Texnonoruss Dual Damascene. OcoOeHHOCTH TPUMEHEHHS >KECTKOH MacKe TpH TPaBICHUH.
JuanekTpuky Ha sTane Metaum3audi. CrocoObl YMEHbLICHHUS AUAIEKTPUUECKON MTPOHULIIAEMOCTH.
Bunger low-k muanextpukoB. Metonsl ocaxaeHus low-k audnextpukoB. Jluanekrpudeckas
npoHuaeMocTs. YpaBHenue Kiaiizmyca-Moccortu. IlpoOnemsr wmHTerpamum mopucteix Low-k
naekTpukoB CriocoObl MHTErpanuu ¢ MuHHMU3anueid nospexaenus npu [IXT. IMpumenenue
OURJICKTPUUECKUX W METAUTMYECKHX OapbepHbIX CJIOEB Ha JTane MEIHOW MeTajuIM3aluu.
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)

CTyneHT, W3ydYarolmMid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare u3ydeHUs AUCUUIUIMHBI CTYACHT JOJIKEH 3HATh OCHOBHBIC ONPEACICHUS NTUCLMILIUHBL,
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 y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

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

— MOATOTOBKY K BBITIOJIHEHUIO 3aJaHUN TEKYIIEeH U MPOMEKYTOUHOM aTTeCTaluy.

[lokazarenem BiajeHHs MaTepHUajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TeMaM
JUCLIAIUIMHBIL.

BaxxHo 10OWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICNBHBIX TEM, BOINPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpENoAaBaTelto.

Bo3MOXeH npoMeXyTOUHBINH KOHTPOJIb 3HAHUM CTYAEHTOB B BHJE PEIICHHA 337ad 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

KBAJM(PUKAIMA: 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 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyeT B pamKkax 0003HAYEHHON MPOOIIEMBI,
1eNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUNA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Crniocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBATh MOCIEJ0BAaTEIbHOCTD IIAroB
I JOCTWXKEHUS  JaHHOro  pesynerara. @Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3anun IIPOCKTa B ICJIOM U IUIAH
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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
paMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

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

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC U3YUCHUA JUCHUTIIIMHBI «OCHOBHEIE TEXHOJIOIMYCCKUE MponeCcChbl MUKPO- U HAHOBJICKTPOHUKN»

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 ONTHUMAJIBHBIN MOA00P TexHonorndeckux pexumoB npoueccos IIXT, ACO, I1XO, XKXT,
XKXO, 1H;
- aHAJIM3UPOBATH PE3YIbTATHI SKCIIEPUMEHTOB.

BJa/IeTh:
- TIEPBUYHBIMU HaBBIKaMu pa3paboTku texnonornueckux onepauuit I[IXT, ACO, I1XO, XKXT, XKXO,
1n;
- IEPBUYHBIMU HaBBIKAMHU paboTHI Ha TexHOJornueckoM obopynosanuu [1XT, ACO;
- OCHOBHBIMM METO/IaMHU aHAJIM3a OLEHKU KayecTBAa TEXHOJOIMUECKHUX OIEpalUil U TEXHOJIOIMUECKUX
IIPOLIECCOB.

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

C HCJIBbIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_[I/IMI/IC$I yqe6H0ro Marceprajia InpoBOAUTCH YCTHBII\/’I OorpocC 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. Metonb! ocaxnaenus low-k nusnexrpukoB. CriocoObl HHTErpallii ¢ MUHUMHU3ALUEH MOBPEKACHUS
npu IIXT.

3. Ilpouecchl ynaneHusl HOJIMMEPHBIX OCTAaTKOB IIOCJE IPOLECCOB IIA3MOXMMUYECKOIO TPABICHMS
CIOEB.

4. Ilpouecc GopMUpOBaHUS MEIHBIX MEXKCOCIUHEHUH B KpHUCTaJUIE: MPEUMYIIECTBA M HEIOCTAaTKU
MEIHON MEeTaJUTM3alH, MEHbIH MPOTOKOM, A1 (y3nOHHBIE Oapbephl, MPOCTON MPOIECC JaMaclieHa.

5. OcHOBHBIE TapaMeTpbl, KOHTPOJUPYEMble NpPU IJa3MOXMMHUYECKOM TpaBICHUU. bazoBbie
MeXaHU3Mbl TpaBiieHus. AHu3oTpons, 3arpy3ounsiii 3gdekr. CCP u ICP peaktopbl — KOHCTPYKIIHS H
MPUHLUT pabOTHI.

6. OcobeHHOCTH TIpoliecca aToMHO-ciioeBoro ocaxkacHus (ACO). DakTopsl, BIUSIONIME HA HACHIIIICHUE
MOBEPXHOCTH. MexaHU3Mbl XeMHCOPOIIMH M TIOBEPXHOCTHOTO HacklimeHus B npouecce ACO. Obnactu
npumererust ACO.

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

8. OcobeHHOCTH TPOIIECCOB TPaBiIeHUs B Oy(hEepHBIX TPABUTEIISAX.

9. NoBpexaenust ctpykryp npu mnpouecce [IXT. Onummre ocCHOBHBIE MPOLIECCHI, MPOUCXOASIINE B
IU1a3Me NP IUIa3MEHHOM TPABJICHUU KPEMHHUEBON TUIACTHHBI.

10. IIpouecchl yaaneHusl MOJTUMEPHBIX OCTAaTKOB IOCJE MPOLECCOB IIa3MOXUMHUYECKOTO TPABICHUS
CJIOEB.

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

12. dusnexkrpuueckas NpoHHULAEMOCTh. YpaBHeHue Kiaizmyca-Moccortu. IlpoOneMbl mHTErpanuu
nopucthix Low-k nuanekTpukos.

13. XapakrepHblie BUbI IPOQUIIEH IUINEKTPUIESCKUX CIOEB Ha MUKpopelbede U OCHOBHBIE (haKTOPHI,
OTIpeNIeNAIONNe UX (OPMUPOBAHUE.

14. OcaxneHue clI0€B HA OCHOBE OKCHJA KPEMHHS OKHCIICHHEM THAPUAOB U 3JIEMEHTOOPTaHUYECKUX
COCIMHEHUH.

15. OcobenHoCTH MPOIIECCOB TpaBlieHHUs B pacTBopax Ha ocHoBe HF.

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U IPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELLICHAMN.

Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.



Ouenka ommyHO 8§ 0OamioB - BBICTABIISICTCS  CTYACHTY, II0Ka3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PELICHHH KOHKPETHBIX 3aj]ad4, IPaBUIbHOE 000CHOBAaHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BHICTABISETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H IO
CYIIECTBY H3JIaraeT €ro, ymMeeT NPUMEHSATh IOJYYCHHBbIC 3HAHUS Ha TPAKTHKE, HO HEIOCTATOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoio 6 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT e€ro, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka XopoIo 5 6ajuIoB - BBICTABISCTCS CTY/ACHTY, €CIIH OH B OCHOBHOM 3HAaeT MaTepuall, paMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yIOBICTBOPHTENbHO 4 Oamga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILECHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOTO MaTepHala, HO MPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeiibl y4eOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NalbHEWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3jeliaMy yueOHOW MpOorpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIEeH YacTH
OCHOBHOTO COJCpKaHUsl y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMYIHPOBKaX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYIOBJICTBOPUTENBHO | Oayunr - BBICTABIACTCS CTYICHTY, KOTOPBHIH HE 3HA€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYECCKHX
3aj1au.

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

OneHka 3a CEMECTp BBICTABIIACTCS MO pe3yabTraTaM yCTHOro IuddepeHIupoBaHHOro 3a4eTsl. Onpoc
CTY[IEHTa HE OJDKEH MpeBbIaTh 60 MUHYT.



