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1. MecTo 1 nesm AucuunanHbI B cTpykType OOII acnupaHTypbl

HucuuniuHa «OCHOBBI  IOJIYIPOBOJHUKOBOM — TEXHOJIOTUM»  SBISETCS  (DaKyIbTaTUBHOMN
mucrunnHou nporpamMmbl 01.04.01 «IIpuGops! 1 MEeTOABI SKCIIEPUMEHTATBHON PUINKIY .

JUia ycmemHoro ycBOEHHsI Kypca aclHMpaHTy HEOOXOIUMO 3HaHHWE OOIMX KypcoB
Gu3MKM W MaTeMaTHKM, psjla paslieloB TeopeTH4YecKo (U3UKU (IJIEKTpOJUHAMUKA,
cTaTucTUYecKas (pu3nka), U3NKU TBEPAOTrO Teja, TBEPAOTEIbHON AIEKTPOHUKH. [laHHBII Kypc
ABsieTCs 0a30M JUId BBINOJIHEHUS AaCHUPAHTaMU HCCIIEIOBaHUNH B 00JacTH TEXHOJIOTUU
MOJIyITIPOBOAHUKOBBIX HAHOCTPYKTYP.

JlucriuminHa uyvaercs Ha 2 kypee (3 cemectp).

HeasiMu ocBOeHM S IMCUMIIUHBI SIBJISAIOTCH

® O3HAKOMJICHME AaCIUPAHTOB C YPOBHEM pa3BUTHsS COBPEMEHHOW IOJIYIPOBOJHUKOBOU
TEXHOJIOTHEH, HCIOIb3yeMBbIMH METOJAaMH M MOJIXOJaMH, C OCHOBHBIMH IpoOJieMaMu U
3a7ladyaMy, CTOSILMMM Ha IyTH JaJbHEHINETO pPAa3BUTHUS IOJYNPOBOJHUKOBOM MUKDPO H
HAHORJIEKTPOHUKH;

e ¢opmupoBanue y acnupanTtoB kommnereHuui mnporpamMmbl 01.04.01 «IIpuGopsl u MeTombl
SKCIIEPUMEHTANbHOW (QU3UKM», B cooTBeTcTBUM ¢ TpeboBanusmu PIOC BO 1o
HanpasiieHH10 noarotoBku 03.06.01 «®du3nka u aCTpOHOMUSD.

2. IlepeyeHb NJIAHMPYEMBIX pPe3yJILTATOB O00yYeHHs IO JUCIHUIJIHHE, COOTHECEHHBIX C
IUVIAHUPYEeMBbIMH  pe3yJIbTATAMHM  OCBOeHHsI 00pa3oBaTe/IbHOHi  MPOrpaMMbl 1O
HanpaJjeHH10 03.06.01 «®u3nkKa 1 ACTPOHOMHU

B pe3yIbTaTeC OCBOCHUA JUCHUITJIMHBI 06yqa10Hm171051 AOJDKCH OBJAACTH CJIICAYIONMMUA
KOMIICTCHIUAMU pE3yJibTaATaMU O6y‘leHI/I${ 10 JUCHOMUIIIIMHC:

Kon PesyabTatsl ocBoeHus OOII Ilepe4eHb pe3yabTaTOB
KOMIle TeHIIMH Copepxanue KoMIeTe HIUI IJIAHUPYeMbIX 00y4e HUS 110
AUCHMIINHE
IK-1 CHOCOOHOCTh CAMOCTOSITENIEHO 3HATD:

IIPOBOIMTH HAYYHBIC UCCIIC/IOBAHUS B
obnactu mpodeccruoHambHOM
JIeSTEIbHOCTH U TIPUMEHSTh
MOJIYYCHHBIC PC3YIIbTAThI IJIA
pelieHHsI MPAKTHYECKUX 33139

OCHOBHbBIE 3aKOHbBI, TEOPETHUECKHE
MOJIETTU U COBPEMEHHBIE METO/IbI
UCCJeI0BaHUM U MaTeMaTH4YeCKOTO
MOJICJIMPOBAHUS B 00JIACTH
pa3paboTKu TPUOOPOB  METOJIOB
HKCIIEPUMEHTAIBLHON (PU3UKH.

YMETh:

WCITOJTB30BATh TIOJYICHHBIC 3HAHUS
JUIS aHAJIN3a pe3yabTaTOB HAyYHbBIX
WCCJICIOBAHUI U PEIICHUS
MPaKTUYECKUX 3a7a4 B 00acTu
pa3paboTKu TPUOOPOB U METOJIOB
HKCIIEPUMEHTAIBLHON (PU3UKH.

BJIAIETD:

pa3paboTKOH METOJJOB HAYIHOTO
UCCJIeIOBaHUS IS MOTY4YEHUS
HOBBIX (PyHIaMEHTAIBHBIX 3HAHUH B
obnactu mpodeccuoHanbHOM
JESTEIbHOCTH U crioco0amMu




MNPUMCHCHUSA O9TUX 3HAHUH JUIA
CO3JJaHus IMPUKITaAHBIX TEXHOJIOT UM
" pCHICHUA MPAKTUYCCKUX 3a1aY.

IIK-2 CHOCOOHOCTh K CHCTEMHOMY aHAIIU3Y 3HATD:
COBpPEMEHHBIX ITpobsieM GU3HUKHU U ba3oBble 3aKOHBI COBpEMEHHOM
KOMIIJIEKCA HOBEMIIMX 3HAHUH U (GU3MKH ¥ UX B3aHMOCBSI3b,
JTOCTHXKEHUM (PU3UKH B CBOEH HAy4yHO- | TEHICHIUHU Pa3BUTHUS QUZHKHU B
UCCIIEI0BATENBCKOMN IEATEIIBHOCTH 0003p1MOi1 NEPCIEKTUBE,

OCHOBHBIE TIPOOJIEMBI, CTOSIIE
nepe] COBpeMeHHOM (hU3HKOI, a
TaKXXe IpetaraeéMble CpeICTBA HX
peleHus.

YMETh:

IMOHUMATDb CYTh SIBJICHUH 1
IPOLIECCOB, U3y4aeMbIX (PU3HKOH.

BJIAZIETh:

OCHOBAMH METOJIOJIOTUHU U
MPAaKTHYCCKHUMH HaBbIKaMU
HAY4YHOT'O TO3HAHUS IPU U3YYEHHUH
Pa3IUYHBIX YPOBHEH OpraHn3aluu
MaTepuu, MPOCTPAHCTBA U

BpPEMCHH.

IIK-3 CIIOCOOHOCTH UCITOJIb30BaTh 3HATH:
COBpPEMEHHBIC METOJIbI 00pabOTKH OCHOBHBIE METOIBI 00pa0OTKU
9KCIICPUMEHTAIbHBIX TAHHBIX H/UITH JTAHHBIX, MOJTYYCHHBIX
METO/IBI YUCIICHHOTO MOJICITHPOBAHUS IKCTICPUMEHTATBHO FJIA METOIaMH
CJIOKHBIX (P3UYECKHX MPOIIECCOB B YHCICHHOTO MOJICJIMPOBAHUSI.
obnactu mpodeccruoHaTbHOM YMETh:
JIEATEIIbHOCTH. BBIJICNISTh M CHCTEMaTU3UPOBATH

HEOOXOMMbIC HayJHBIC JaHHBIC;
KPUTHUYECKH OI[CHUBATh UX
JTOCTOBEPHOCTb.

BJIAJIETH:
HaBbIKaMU cOopa, 00paboTKH,
aHaIM3a U CUCTEMAaTH3aI[M1 HAYIHBIX
JTAHHBIX;
HaBbIKAMU CTATHCTHYECKOTO aHAIH3a
IKCIIEPUMEHTAILHBIX IAHHBIX;
HaBbIKaMU aHATMTUYCCKUX
YHCJICHHBIX alllpOKCUMAITUi

GyHKIUH.

3. O0beM AMCUMILIMHBI B 324€THBIX eIMHULAX ¢ YKa3aHMEM KOJIN4YeCTBAa aKaJeMHYeCKHX
4YacoB, BbIJCJCHHBIX HA KOHTAKTHYI0 padoTy 00y4amwumuxcsi ¢ npemnogasartesaemM (1o
BH/IaM 3aHATHI) M HA CAMOCTOSITEJIbHYIO Pa00Ty 00y4YarOIIMXCcs

OO01mmast Tpy10eMKOCTh (00BEM) TUCHIHUTIUTHHBI cocTaBisgeT 3 3aueTHRIX equHuIl (3E), 108 gacos.

3.1. O6vém Oucyuniunsl no 6udam yueoHviX 3auamuil (6 yacax)
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Buj yueOHoli paboThI Bcero yacos

OOmast Tpy1I0eMKOCTh TACITUTIITNHBI 108
KonTtakTHas pabota oOyuyatonmxcsi ¢ npernojaBateneM (1o BUgaM yaeOHbIX 36
3aHsTHII) (Bcero)
AynurtopHas pabora (BCero): 36

B TOM YHCJIE:

Jlexiun 18

[TpakTraeckue 3aHsATHS 18
CamocrosTenbHas paboTta oOyuyarommxcsi (BCero) 72
Buj uTOroBoro KOHTpoJIst 3aueT

3.2. Pazoenvt OuCyUnIUHbL U MPYOOEMKOCHb NO 6UOAM YUEOHBIX 3aHAMUIL (6 aKademu4ecKux

uacax)

Ne|  Paspmes AMCHMIIIMHBI KontakTHas padora

CamocrosiTeibHAs
Bcero| Jlekuuonnsie | [IpakTtnyeckue
pa6orta
3aHSATHSA 3aHSATHA

1 |OcHOBHBIC TCHACHIIUN 1 24 4 4 16
poOJIEMbI pa3BUTHUS
AIEKTPOHUKHU

2 |OcHOBHBIE MaTepUAaJIbI 24 4 4 16
COBpPEMEHHOMU
MOJYITPOBOAHUKOBON MUKPO
Y HAaHODJIEKTPOHUKH

3 |OcHOBHBIE TaMbI 24 4 4 16
bopMHUPOBAHNE MUKPOCXEM

4 |Ucnonp3oBanue SiGe 18 3 3 12
TeTePOCTPYKTYp B
COBPEMEHHOU MUKPO- U
HaHORJIEKTPOHUKH

5 |HoBble MaTepuabi 18 3 3 12
MOJTYITPOBOAHUKOBOM
MUKPOAJICKTPOHUKHU
JucuunuHa B ueJjom 108 18 18 72

3.3 Coodepircanue oucyuniunsl, CMpPyKmypupoeantoe no memam (pazoenam)

Neo HanmeHnoBanmue pa3aena Conepxxanne
AUCHHMIIINHBI

1 |OcHOBHBIE TEHIEHIINHN U HcTopus pa3BUTHSA OIYIPOBOJHUKOBOM TEXHOJIOTHUH, €€
IpoOJIeMBbl pa3BUTHUSA COBPEMEHHBIN YPOBEHb Pa3BUTHUS, OCHOBHbIE (U3NUYECKUE
AIEKTPOHUKHU npoOJIeMBbl, CTOSIIIME Ha ITyTH €€ Pa3BUTHS U MpeiaracMbie

IIYyTH UX PEIICHHUS.

2 |OcHOBHBIE MaTepUabl [TapameTpsl, JOCTOMHCTBA U HEJOCTATKN OCHOBHBIX
COBPEMEHHOU MaTepHaloB MUKPOIIEKTPOHUKHU. CpaBHUTEIbHBINA aHAIU3
HOJYIPOBOAHUKOBON MUKPO |(PU3MUECKUX CBOMCTB pa3IMUHbIX IOJIYIPOBOAHHUKOB.

Y HAaHO3JIEKTPOHUKHU [TonyyeHre MOHOKPHUCTAJLIIOB OJYIPOBOJHUKOB U
IPOBOJHUKOBBIX MOJJIOKEK.
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3 |OcHoBHBIE 3TAMbI OxucrieHue noayrnpoBoIHUKOB. [Ipumenenune
(opMUpOBAHNE MUKPOCXEM  |IUAIEKTPUUECKHUX [IJIEHOK B TEXHOJIOTUH MHTETPaJIbHBIX
cxeM. JKuKOCTHOE U I1a3MO0-XUMHUYECKOE TPABIIEHUE.
MeTtoab!l ocaxaeHUS TUIIIEKTPUIECKUX U METAIINYECKHUX
wieHoK. OnTuyeckas, pPeHTTEHOBCKAs U 3JIEKTPOHHAS
mutorpaduu. Auddy3snonHoe nerupoBaHue
MIOJIyIIPOBOAHUKOB. MOHHAs UMIUTaHTaUs. DNUTAKCUS U
pOoOGJIEMBI SMUTAKCHUHU MTOTYITPOBOJHUKOBBIX
reTepOCTPYKTYp. THUIIOBOM TEXHOJOTUUECKUN MAPILPYT
dbopMUpOBaHHS UHTETPATBHBIX CXEM Ha OCHOBE KPEMHUSI.

4  |Ucnonb3oBanue SiGe ®du3nYeCKre OCHOBHI UCITOIB30BaHus SiGe reTepoCTPYKTYP
TETEPOCTPYKTYP B JUISL YBETUUCHUS OBICTPOACHCTBHS KPEMHHUEBBIX TIOJIEBBIX U
COBPEMEHHON MUKPO- U OUMONSAPHBIX TPaH3UCTOPOB. OcoOeHHOCTH HOPMUPOBAHUS
HaHODJIEKTPOHUKHU SiGe rerepoctpykryp. [Ilpumenenue SiGe reTepoCcTpyKTyp B

KPEMHHUEBOM ONTO3JIEKTPOHUKE.

5 |HoBble maTepuabl KpaTkas xapakTepuCTHKa HOBBIX I1OJYIPOBOJHHUKOBBIX
ITOJIYIIPOBOJHUKOBOM MaTEepPUAJIOB, UCIIOIb3YEMBIX B ITOJIYIPOBOJHUKOBOU
MHUKPO3JIEKTPOHUKHU TexHosioruu. [IpenmyinecTBa 3TUX MaTepuaios 110

CPaBHEHHMIO C PAHEE UCITOIb3YEMbIMH MOJYITPOBOIHUKAMM.
[Ipo6aembl Ha yTH MCTIONIB30BAaHUS HOBBIX MaTEPUAJIOB.

Texyumii KOHTpOJIb YCIIEBAEMOCTH OCYILECTBISIETCS B paMKaxX 3aHATHI MPaKTHYECKOTo W
CEeMHMHAPCKOT0 THIA, TPYIIMOBBIX M HHIAMBUIYATbHBIX KOHCYIbTalMid. WTOTOBBIM KOHTPOJb
OCYILIECTBIISIETCS Ha 3a4eTe, B XOJ€ KOTOPOTO OLIEHUBAIOTCS YPOBEHb TEOPETUUECKHUX 3HAHUH U
HAaBBIKU PEIICHUS TPAKTUYECKUX 3a/1ay.

4. O0pa3oBaTteJibHbIE TeXHOJOTHH

[Tpu n3ydeHnn JUCUMILTUHBI HCTIONb3YIOTCSI COBPEMEHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH.
[IpenycmaTpuBaeTcsi UCIIOJIb30BaHUE B YU€OHOM MPOIECCE aKTUBHBIX U MHTEPAKTUBHBIX (hOpM
MPOBENICHUs 3aHATUN (pa300p KOHKPETHBIX CUTYaIlui, TPEHUHTH MO PEIICHUIO MPAKTHYSCKUX
3aa4) B COYETaHMM C BHEAyIUTOpPHON paboToil C 1menbto (GOpMUPOBAHUS U PA3BUTHUSA
npodeccHoHaTbHBIX HABBIKOB 00yJarOIIIXCSI.

KonrtakTHas pabora (paboTa BO B3aMMOJCHCTBHUU C TPEMOJABATENIeM) MO IUCITUILINHE
IPOXOAUT B (opMe JEKUMH M NPAKTUYECKUX 3aHATUM, a TAaKKE€ B BHJIE KOJUIEKTUBHBIX M
UHIUBUAYaJIbHBIX ~ KOHCyNbTalMi. Ha 3aHATHAX  JEKIMOHHOTO THUMAa  HUCIOJB3YIOTCS
MyJIbTUMEIUIHBIE CpeACTBa TMOJACPKKH 00pa3oBaTeIbHOTO Ipollecca, YacTbh 3aHITHU
OPOBOJAATCA B BHUJE JEKUUA C TpOOJIEMHBIM H3JI0XKEHHEM MaTepuana. Ha 3aHATHAX
IPAKTUYECKOT0 THUMa pa30MparoTCcsl peIleHus 3ajJad pa3jiudyHOM CTENEHHU CIOKHOCTH,
OPOBOJATCA  OOCYKICHHS paccMaTpUBaeMbIX NpoOjIeM B CBETE TOCIEIHUX HAayYHBIX
JNOCTKEHUW B JaHHOM oOnacTu. AcnupaHThl pabOTalOT KakK WHIUBUIYAJIbHO, TaK U
KOJUJIEKTHUBHO.

CamocTtosTensHass paboTa BKJIOYaeT B ceOs BBIIOJHEHHWE JOMAlIHUX 3aJaHUi,
MOATOTOBKY CEMHHAPOB, a TaKXKE€ TEOPETUUECKYIO MOATOTOBKY K 3aHATHSAM IO MaTepHaiam
JEKIUN U PEeKOMEHJOBAaHHOMW JIUTEpaAType, MPUBEACHHON B KOHIE JaHHOUM mporpamMmbl. Kpome
TOT'0, aCIUPAHThl UMEIOT BO3MOKHOCTh IIPUHUMATh Y4acTHE B CEMHUHApaX C IPEICTABUTEISIMU
pPOCCHMCKMX U 3apyOeXHBIX HAyYHBIX OpraHu3alui, MacTep-Kiaccax »dSKCIEepTOB H
CHEIHAIMCTOB B 00JIACTH COBPEMEHHBIX 33/]1a4 TOTYIPOBOAHUKOBOM TEXHOJIOTHH.




5. YueOHO-MeTOAMYE CKOE 00eCIIede He CAMOCTOSITeIbHOM padoThl 00y4YarOIIUXCs

B kypce 3amnaHupoBaHO Ha CaMOCTOSITENbHYIO paboTy aciupaHToB 72 yaca (67 % oO1ero
obwema). CamocTosTenbHas paboTa aCIUPAHTOB SBJISETCA OAHUM W3 BUIOB YUE€OHBIX 3aHATHH,
BBITIOJIHSIETCST IO 33JIaHUI0 TPEINoAaBaTeNss WHAUBUAYATbHO U 0€3 ero HemocpeACTBEHHOTO
ygactusa. CaMocTosiTeNnbHass paboTa acmupaHTa — HEOTheMJIeMas dYacTh MOJTOTOBKH
BBICOKOKBaNU(UIIMPOBAHHOTO CIIEIMAIMCTa B COOTBETCTBYIOINEH obOmactu. Ee memp —
CUCTEMaTH3alUsl U 3aKperyieHne MOJYyYeHHBIX 3HAaHUN M yMEHUM, YriayOJieHuEe W pacIIMpeHue
3HaHUH, MPUOOPETECHUE HABBIKOB CAMOCTOSTEIBHON paboOTHI ¢ JIHTEpaTypol, (HopMHpOBAHHUE
CITOCOOHOCTEM M HaBBIKOB K HEMPEPHIBHOMY CaMOOOpa3oBaHUI0O W TMpodecCHoHaTbHOMY
COBEPILICHCTBOBAHMUIO.

CamocTtosTensHass paboTa acnupaHTa MOApPa3yMEBAEeT MPOPAOOTKY JIEKIMOHHOTO H
JIOTIOJTHUTENIFHOTO MaTepHualia, peleHne JOMAIHUX 3a/a4 C MOCIIEAYIONEH TPOBEPKOil HABBIKOB
pemienus 3anad. [IpopaboTka JEKIMOHHOTO MaTepualia OCYILECTBISETCS €XKEHEIeIbHO IMocie
MPOBEJICHUS ayJUTOPHBIX 3aHATHH B paMKaxX dYacoB, OTBEJICHHBIX aclUpaHTaM Ha
camocToATenbHyl0 paboty. Kpome Toro, pabora ¢ JEKIMOHHBIM W JOMOJHUTEIHHBIM
MaTepuasoM (pPEKOMEHJIOBAaHHOW JHUTEPaTypod, MPUBEACHHON B KOHIIE JAHHOW IMPOTpaMMBbI)
MPOBOAUTCS TPU TMOATOTOBKE K 3a4eTy MO AUCHHUILUIMHE. BBIMONHEHHE JOMalHuX pabdoT
OCYILIECTBIISICTCS €KEHEEIbHO WM pa3 B JIBE HEJENU B COOTBETCTBUU C IpaUKOM H3Y4EHUS
COOTBETCTBYIOIIIETO JICKIIMOHHOTO MaTepHalla W MPOBEICHUS MPAKTUUYECKUX 3aHSITHH IO
COOTBETCTBYIOIIEH TEMAaTHKE.

6. DoHJ OLIeHOYHBIX CpeacCTB MO M CUHHUIIJIUHE
6.1 Tunoegote KonmpoJjibHble 3a0aHusA Wiu UHble mamepuaisl

1. OcHoBHBIE MaTepHallbl COBPEMEHHOW MOJIYIPOBOAHUKOBOW MHUKPO M HAaHOAJIEKTPOHUKH.
[lonyuyeHne MOHOKPUCTAIIMYECKUX CIUTKOB KPEMHHS METOJIOM O€3TUTebHONH 30HHOU
IUIAaBKH U METOA0M HoXpaibCKOro.

2. TlomroroBka NOJYMPOBOAHUKOBBIX TUIACTUH. KuWHETHMKa JKMIKOCTHOTO TpaBICHUS
IIOJIyTPOBOAHMKOB. OCHOBHBIC TAPaMETPBI IUIACTHH.

3. Metoapl moiydeHHs AMDICKTPUUYECKUX TIUICHOK. Tepmuyeckoe okucieHue. Kunernka
TEPMUYECKOTO OKUCIEHUs KpeMHUA. OcaxICHHE IUAIEKTPUYECKUX IUIEHOK U3 Ia30BOH
da3bl.

4. Metoasl (opMUPOBaHHUS TOMOJOTMU MHUKpocxeM. OnTudeckas, 3JEKTPOHHO-ITydeBass U
peHTreHoBcKast urorpaduu. JJOCTOMHCTBA M OTpaHUYCHHS PA3IMYHBIX JIMTOTPahUIECKUX
METOJIUK.

5. Meroapl TpaBiaeHUs B COBPEMEHHBIX MOJYIPOBOJHUKOBBIX TEXHOJOTHUSAX. J[OCTOMHCTBA U
HEJ0CTaTKH Pa3JIMYHBIX METOJIOB.

6. Juddy3noHHOE JTETHPOBAHKE MOIYIPOBOAHUKOB. [Ipodmiau pacnpeneaceHus JICTHPYIOICH
npumecd. Metoasl npoBeneHus anddy3un. OCHOBHBIE NPUMECH, HCIOJIb3YeMble JUIs
JerupoBaHus Si.

7. Mackupyronme CBOMCTBA  JUDJIEKTPUYECKUX  CIIOEB. Honnoe  nerupoBaHue
HOJYIPOBOAHUKOB. SlepHas M 3JEKTPOHHAs TOPMO3HbIE criocoOHocTu. Pacnpenenenue
IpUMECH IPY MOHHOHM UMIUIaHTaluH. PagnannoHHble 1e(eKThL

8. OcHOBHbBIE MNpPEACTABICHUA O METOAE MOJEKYISIPHO-IIyYKOBOW »NUTaKcuu. BakyymHble
YCIIOBHS, HEOOX0oAuMBIe JIst ipoBeaenus MIID.

9. MexaHu3MBbl 3MUTAKCUATIBHOIO pocTa. OCHOBHBIE MPOLECCHI, TPOUCXOSIIE Ha POCTOBOM
MOBEPXHOCTH MPU SITUTAKCHUH.



10. DOnuTakcust W3 Ta30BbIX W METAJUIOOPTAHMYECKUX COeOUHEHUN. MeToabl KOHTPOJIS
apaMeTpOB TOHKUX IUICHOK IIPU STTUTAKCHH.

11. OcoGeHHOCTH MUTAKCUM IeTepocTpyKTyp. IlmacTuueckas u ympyras peiakcaius yupyrux
Hanpsokennii.  Kputmdeckas Tomumua. [lomyuenue Oydepubix cnoe. [Iporeccsl
CaMOOpraHU3al1H.

12. Ucnonp3oBanne  SiGe  TeTEPOCTPYKTYp B COBPEMEHHOH  MHUKPOIJICKTPOHHKE.
I'erepocTpyKTypHBIE OUIIONISIPHBIE TPAH3UCTOPBI.

13. VYBenuuenue mOABMKHOCTH HocuTener 3apsga B Si/SiGe rerepoctpykrypax. [IpoOiembr
pocTa HanpspKeHHBIX Si/Ge reTepoCcTpyKTyD.

14. HoBble Matepuanbl B MOJIYHIPOBOJHUKOBBIX TEXHOJOTHUSX: HMX JOCTOMHCTBA, OCHOBHBIE
po0JIeMBbl, CB3aHHBIE C MX UCIIOJIB30BAHUEM H ITYTH UX PEIICHHUS.

15. Tenaenmuu u npobaeMbl pa3BUTUS COBPEMEHHON MUKPO U HAHODJIEKTPOHUKH.

6.2. Onucanue wiKan OUeHUBAHUA

WTOroBblii KOHTPOJIb KayecTBa YCBOEHHUS AaCMUpaHTaMH COAEP)KAHUS JUCIUIUIMHBI
IPOBOJIUTCS B BUJE 3a4€Ta, HA KOTOPOM OIpeIesieTCs:
® YPOBEHb YCBOCHHSI OCHOBHOI'O YUeOHOT0 MaTepuaa o JUCLUILIUHE;
® YPOBEHb [IOHUMaHU U3yYEHHOIO MaTepuaa;
e CrocoOHOCTHU UCIIOJIb30BATh MOJTYYEHHBIE 3HAHUS AJIs1 PELICHUS] KOHKPETHBIX 3a1a4.

3ayeT nMpoBOAUTCS B YyCTHOM (popme. YcTHAs 4acTh 3aKIIIOYAETCSA B OTBETE aCITUPAHTOM
Ha TEOpeTHYECKHe BoNpoca Kypca (¢ NpeaBApUTENILHOM MMOArOTOBKOH) M IOCIEIYHOILEM
cobece0BaHUHU B paMKax TeMaTuku Kypca. CobeceoBaHue MpoOBOIUTCS B (hopMe BONIPOCOB, HA
KOTOpbIE AaclMpaHT JOJDKEH JaTh KpaTkuil orer. IIpakThyeckas dacTh mpeaycMaTpHUBaeT
pelieHne IByX 3ajad Mo pa3IudyHbIM pa3jenaM Kypca.

3auyeT cTaBUTCS IPU YPOBHE 3HAHUM Ha OL[EHKY «YIOBJIECTBOPUTEIHHO» U BBILLE.

Onenka YpoBeHb NOATOTOBKH

OtnundHO Bricokuii ypoBeHb MOATOTOBKH C HE3HAYUTEIHHBIMU OIIMOKAMH.
AcCTUpPaHT JaeT MOJHBIA U pa3BEPHYTHIM OTBET HA BCE TEOPETUUECKHUE
BOIIPOCHI GI/IJIeTa; TOYHO OTBCYACT HA NOINOJIHUTCIIbHBIC BOIIPOCHI;
MPUBOJUT MTOYTH IOJIHBIE, ApPTYMEHTUPOBAHHbIE PEIICHUS BCEX
c(hOpMyIUPOBAHHEIX B OMIIETE 33724 C HE3HAYNTEIbHBIMU HET0UEC TAMH.
NznoxxeHue peleHuil 1 Moay4eHHbIE OTBEThI OTIMYAOTCS JTOTHYECKOM
MOCJIEI0BATENbHOCTHIO, YeTKOCTHIO B BEIPAXKEHUH MBICIIEH 1
000CHOBaHHOCTBIO BBIBOJIOB, IEMOHCTPUPYIOIIMX 3HAHHE
00mmer3nIeckux U MpodecCHOHATBHBIX TUCITUTIINH, YMCHHE
MPUMEHSATH Ha MPAKTUKE TPUOOpETEHHbIE HABBIKH, BIaICHHUE
METOJIMKaMU pPEIIeHUs 3a/1a4.

BoinosiHeHHE KOHTPOJIBHBIX SK3aMEHAMOHHBIX 3a/1aHuil Ha 90% u
BBIIIIC

Xoporio B nienom xoporas moaroToBka ¢ 3aMEeTHBIMH OIIIMOKAMU UJTH
HeJloueTaMu. ACIUPAHT JAET MOJHBIM OTBET HAa BCE TEOPETHUECKUE
BOIIPOCHI OMJieTa ¢ HEOOIBIIMMHU HETOYHOCTSAMH, IONYCKAET OMMOKH
IIPU OTBETAX Ha JOMOJHUTEIIbHBIC BOMIPOCHI; IPUBOIUT IMOYTH IMOJTHBIE
peleHus Bcex copMynHpOBaHHBIX B OUIIETE 3a/1a4 C HEKOTOPBIMU
HEJI0UEeTaMU; UJIM UCUEPIBIBAIOLICE PEIICHUE TPUBEICHO TOJIBKO JIJIst
OJIHOM M3 JIByX 3a/a4 OuieTa, a BTopas 3aJaya pelieHa co
3HAYUTEJIbHBIMU ITOTPEIHOCTAMU. V3JI0)KEHNE pELICHUI U
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MOJIy4E€HHBIC OTBETHI OTJIMYAFOTCS JIOTHYECKOH MOCIIEI0BATEIbHOCTHIO,
JOCTATOYHOM YETKOCTHIO B BRIPAKEHUHU MBICIIEH U HE BCET/IA MOTHOM
000CHOBAHHOCTBIO BBIBOJIOB, JIEMOHCTPUPYIOLIHMX, B I[E€JIOM, 3HAHUE
oOmmedu3nveckux 1 npodeccnoHaIbHBIX TUCIUILTAH, YMECHHE
PUMEHSTh Ha MPaKTHKE MPUOOPETEHHBIC HABBIKH, BJIaICHUE
OCHOBHBIMH METOJIMKAMU PEILICHUs 3a71a4.

BrImotHeHHE KOHTPOJTBHBIX dK3aMeHAIMOHHBIX 3a1anuii oT 70 10 90%.

VY 10BIETBOPUTEIBHO MuHUMaJIBHO JOCTATOYHBIN YPOBEHb MOATOTOBKU. ACIIUPAHT
MOKa3bIBA€T MUHUMAJIbHBIM YPOBEHb TEOPETUUECKUX 3HAHUH,
JIOTTyCKAeT OMMOKYU MPH OTBETaX Ha JOMOJHUTEIBHBIC BOIIPOCHI;
MIPUBOJIUT HETIOTHBIE, CJTA00 apryMEHTUPOBAHHBIE PEIICHHS BCEX
chopMyIMpPOBaHHBIX B OuieTe 3aaa4. M3noskeHue pemeHunii u
MOJYYEHHBIE OTBETHI HE OTJIMYAKOTCS CTPOMHOM JIOTHYECKOM
MOCJIE0BATENbHOCTBIO, YeTKOCTHIO B BEIPAXKEHUH MBICIIEH 1
000CHOBAaHHOCTHIO BHIBOJIOB, YTO TOBOPHUT O HE JJOCTATOYHO MOJITHOM
MOHUMaHUHU 001Ie(pU3NIeCKUX U MPOGECCUOHANBHBIX TUCIUIIINH,
YMEHUHU NMPUMEHSTD Ha MPAKTUKE JIUIIh HEKOTOPBIC TPHOOPETCHHBIC
HaBbIKH, BJIAJICHUU HE BCEMU U3yYEHHBIMU METOUKAMU PEIICHUS
3aj1a4.

BrinosiHeHHE KOHTPOJIBHBIX AK3aMEHAMOHHbIX 3a/1aHuit oT 50 10 70%.

HeynosnerBopurensHo | [loaroroBka HepocTaToOuHas M TPEOYET TOMOTHUTENBHOIO H3YUEHUS
Marepuana. ACUPAHT JaeT OMOOYHbIe OTBETHI, Kak Ha
TEOPETUYECKHE BOIIPOCHI OMIIETa, TaK U HAa HABOJAIIME U
JIOTIOJIHUTENIbHBIE BOIIPOCHI AK3aMEHATOPA; IPUBOAUT PEILICHUS
cOpMyYIMPOBAaHHBIX B OHIIETE 337124 C TPYOBIMH HEJOYETAMH, YTO
TOBOPUT O HEJIOCTATKE 3HAHUH MO 001Ie(HU3NIECKUM U
po¢eCCHOHANTBHBIM JUCIHUILTHHAM, OTCYTCTBUU YMEHHSI IPUMEHSITH Ha
MPaKTUKE MPUOOPETEHHBIC HABBIKU, HE BIAJCHHE METOJUKAMHU
pelIeHus 3a1a4.

BrinosniHeHnEe KOHTPOJIBHBIX 3K3aMEHALMOHHBIX 3a1aHui 10 50%.

7. IlepeyeHb OCHOBHOW W IONMOJHHUTEJHLHOW Y4eOHOH JHMTEepPATypPbl, HEOOXOAMMON 1JIA
OCBOCHHUS 1M CIIUILIIHHBI

a) OCHOBHAsA Tumepamypa.
1. Jlangay JI.J., JIupumu E.M., kypc "Teopernueckas ¢usuka", Tom V. «Cratuctudeckas
¢usuka. Yacts 1». M.: Hayka. 1976.
2. Jnpumu E.M., [Tutaesckuii JL.IL, kypc "Teopernueckas pusuka", Tom X. «dPuznueckas
kuHeTuka». M.: Hayka. 1979.
3. bBonu-bpyesnu B.JI., Kamanmmukos C.I"., «®usnka monympoBogaukoB». M.: Hayka 1977.
4. VYueOnuk o kypey «Texnomnorus CBUCy (http://sbis.karelia.ru/).

0) ZonoJaHHUTEIbHAs IUTEpaTypa:
1. Amncensm A.U., «BBenenue B Teopuro moxynpoBogHukoB». M.: Hayka 1978.
2. IO II., Kapaona M., «OcHOBBI (pu3uKH TOTYIPOBOAHUKOB». M. @dusmarnut 2002.
3. 3eerep K., «®usuka noaynpoBogHukoB», M.: Mup 1977.
4. bBapbiOuH A.A. «DneKTpOHHKA U MUKPO3JIEKTPOHUKA. DU3HKO-TEXHOJIOTUYECKUE
OCHOBBI». M.: ®u3mariut, 2006
5. Ycnexu ¢pusnueckux Hayk (https://ufn.ru/ru/)
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Reviews of Modern Physics (RMP) (https://journals.aps.org/rmp/)

Physical Review B (PRB) (https://journals.aps.org/prb/)

Semiconductor Science and Technology (http://iopscience.iop.org/journal/0268-1242)
dwusuka 1 Texuuka mosynposoaaukoB (http://journals.ioffe.ru/journals/2)

. International Technology Roadmap for Semiconductors (http://public.itrs.net/).
. Journal of Crystal Growth (https://www.journals.elsevier.com/journal-of-crystal-growth)
. Thin Solid Films (https://www.journals.elsevier.convthin-solid-films)

B) (hakynpTaTHBHAS AUTEpaATYypa

1.

2.

3.

©

10.

11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

Jain S.C. and Willander M., «Silicon-Germanium strained layers and heterostructures». —
Semiconductors and Semimetals V.74, Elsevier, 2003.

3.10. I'otpa, «CripaBOYHHK IO TEXHOJIOTMHU MUKPOIJIEKTPOHHBIX YCTPOHCTBY». M.: Panuo
1 cBsi3b 1991.

N.A. Manebiesa, «TexHomorus IpoOM3BOICTBA HHTEIPAIBHBIX MUKpOCcXeM», M.: Panuo u
cBsi3b 1991.

«Apcenua ramnus. [lonydenus, cBoiicTBa U npuMeneHue», noa pea. d.I1. Kecamannsl u
J.H. Hacnenora, Hayka, 1973.

«MonekyspHO-JIydeBas dIIMTAKCUA U TeTepOoCTPYKTYpbI». Ilox penakuueni JI. Yenra u
K. Ilnora, «Mwup», 1989.

«Texnonmorust TOHKUX MIEHOK», CipaBOYHUK 1oJ penakuueid JI. Maiiccena u P. ['nenra,
«Cosetrckoe paauo», 1977.

A.A. bapeibun, B.I'. CunopoB, « DU3UKO-TEXHOJIOTHYECKHE OCHOBBI JIEKTPOHUKH Y,
HsznmarensctBo «Jlauby, 2001.

«Texunomnorusst CBUC» tt. 1-2. [Tox pen. C.M. 3u. M.: Mup, 1986.

H A. Asaes, IO.E. HaymoB, «DneMeHTBI CBEpXOOIBIIMX WHTETPAITBHBIX CXeM». M.:
Panno u cBa3p, 1986.

V. Tunn, k. Jlakcon, «IHTerpaabHble CXeMBL: MaTepUaJbl, IPHUOOPHI, U3TOTOBICHUEY.
M.: Mup, 1985.

W. Bpoynaii, [Ix. Mepeii, «®u3znueckre 0CHOBbI MUKpOTEXHOJIOTUNY. M.: Mup, 1985.
A. Taypu. «OcHoBbl TexHosioruun CBUCy». M.: Pamno u csa3b. 1985.

P. Mamnep, T. KelimuHc. «51eMeHTBI HHTErpajIbHbIX cxeM». M.: 1989.

M.Batana0a, K. Acana, K. Kanu, T. Onyku. «IIpoektupoBanue CbHCy». M.: Mup, 1988.
C.M. 3u. «®Pu3ukKa noxyrnpoBOJHUKOBBIX PUOOPoB». M.: Dueprus, 1973.

A.I'. Anexceenko, M.W. llarypun. «Mukpocxemorexuuka». M.: Paauo u cBsa3p, 1982.
«Bsenenue B poronurorpaduto». [Tox pen. B.I1. JlaBpumesa M.: Dueprus, 1977.

A.N. Kypnocos, B.B. FOquH. «Texnonorust npou3BoACTBa MOJYIPOBOTHUKOBBIX
IpUOOPOB M MHTETPANbHBIX MUKpocXeM». M.: BeiciL mk., 1979.

«DU3UKO-XUMHUUYECKHE METO bl 00pabOTKH MOBEPXHOCTHU MOIYIIPOBOAHUKOBY. [lox per.
B.J1. JIydpr. M.: Paguo u cBs3b, 1982.

«ONEeKTPOHHO-ITy4eBasi TEXHOJIOTHS B U3TOTOBICHUH MUKPOAJIEK TPOHHBIX TPUOOPOBY.
[lox pen. Ix.P. bproapa. M.: Pagno u cBsa3e. 1984.

8. IlepeyeHr HHGOPMANMOHHBIX TEXHOJIOTMH, MCIOJb3YyeMbIX IPH OCYILIEeCTBJICHHH
00pa30BaTEJILHOIO NPOLECCa MO0 AUCHUILIMHE

Hcnonp30BaHue IPOrpaMMHOTO obecreyeHus:

1. Microsoft Office Word.
2. Microsoft Office Excel.
3. Microsoft Office Power Point.


http://public.itrs.net/

4. Free Origin Viewer

9. Onucanue MaTepHaJdbHO-TEXHMYECKON 0a3bl, HEO00XOAMMOW I OCYLIECTBJICHHS

06p330BaTeJILHOFO npomecca mo TMCuuIJInHe

I[J'ISI MMPOBCACHUSA JIeKIUN U MPaKTHYCCKHX 3aHATUU Tpe6yeTc51 THUIIOBOC OGOpy,HOBaHI/Ie

JEKIMOHHOM ayJIUTOPUH.

JIisi TIOJITOTOBKM CaMOCTOSITENIBHBIX KOHTPOJBHBIX PabOT M IS UX TpapuvecKoro
npeacTaBieHust (eciau 3TO HEOO0XOOUMO), a TaKkXKe A PacHMpeHHs] KOMMYHUKAIIMOHHBIX

BO3MOXKHOCTEH ACIIUPAHTHBI UMCIOT BO3MOXHOCTbD pa6OTaTB 3a KOMIIBIOTCPOM
COOTBCTCTBYIOIIMM JIMIICH3MOHHBIM IIPOIPAMMHBIM obecrieuyeHueM U BBIXOAOM B I/IHTepHeT.

CocraBuTeJb:
Hosuxos A.B., k.¢.-M.H., 3aB. 1a60paTopueil MOJIEKYISIPHO-TTyYKOBON 3MUTAKCUU KPEMHHUI -
repMaHUEBbIX CTPYKTYp oTaena puszuku nomynposogaukos MOM PAH

PeneHsenr:
Anagpmkud A.1O., K.¢.-M.H., C.H.C. oT1iena GU3uKu ceepxnpoBoaankos MOM PAH
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