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IpakTnyeckue (CeMMHAPCKHUE) 3aHATHS 18
KonTpoasn

CamocrosiTeibHasi paboTa 36
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|. OPTAHU3AIIUOHHO-METOJIUYECKHUMI PA3JIEJI

He.]'lb M3yYCeHUSA TUCHUIJIMHBI. (I)OpMI/IpOBaHI/IC HaquOﬁ OCHOBBI JJIs1 OCO3HAHHO-
ro 1 OcJICHAIPaBJICHHOTI'O HMCII0JIb30BaHMA CBOMCTB TBEPABIX TCJI, B MIPCKAC BCCIrO — I10JIYy-
ITPOBOJHUKOB, ITPHU CO3AaHHUHU 3JICMCHTOB, HpH60pOB u YCTpOﬁCTB HaHOJ3JICKTPOHHUKHU.

3anaum u3yd4eHus JMCUMIINHBI
- U3y4YE€HHE OCHOB CTPOCHMSI MAaTEPHUANIOB U (PU3UKH MPOUCXOIANINX B HUX SIBJICHUM, TEX-
HOJIOTUA MaTEPUAOB JIEKTPOHHOM M MHUKPOXJIEKTPOHHOW TEXHMKH, MATEPHUAIIOB HAHO-

AIIEKTPOHUKH;

- U3y4ueHue (PU3NUECKUX MPOLIECCOB U 3aKOHOB, JIEKAIUX B OCHOBE MPUHIIUIIOB ACHCTBUS
npuOOpOB HAHORJIEKTPOHUKH, M ONPEACTAIONINX XAPAKTEPUCTUKH U IMapamMeTpbl ITHUX

puOOpOB.

Mecto aucuuninnabl B cTpykrype OIIOII: peanusyerca B paMKkax BapuaTUBHOU
yactu 010ka OTJI. dakyabTaTUBBI.

IInanupyemsie pe3yabTaThl 00y4eHHs MO JMCHHUILUINHE, COOTHECEHHbIE ¢ UH-
AUKATOPAMM JTOCTHKEHUS] KOMIeTEeHMIi:

Kon . | IlmaHupyemMpble pe3yabTaThbl 00y4eHUs
NHaukaTop A0CTUKEeHUs KOMIIeTeHIU i
KOMMETEeHIIHN Mo JMCHUNJIHHE

3HAT! 3HaeT:
- COBPEMEHHBIE TCHICHITNH 1 MTPOOJIEMATUKY | - 3HA€T METOJOJIOTHIO PEUICHUS COMpS-
HAyYHBIX HCCIIEIOBaHUI B 00JacTH (PU3UKH | )KEHHBIX OPUTHHAIBHBIX 337134,
KOHJCHCHPOBAHHOT'O COCTOSTHUS, - METOJbI HAYYHBIX HCCIEIOBAHUN B 00
- METOJOJIOTHYECKHUE TMOAXO0Jbl K IUIAHUPO- | JacTU (PU3UKU U aCTPOHOMHUH.
BaHUIO U OCYIIECTBICHUIO HAyYHBIX HCCIIE-
JIOBaHWW B 00JacTH (PU3MKU KOHJIEHCHUPO-
BaHHOTO COCTOSIHHUS;
- OCHOBBI OLIEHKH KauecTBa HayYHBIX
UCCIIEIOBaHM B 001aCTH (PU3UKHU
KOHJICHCUPOBAHHOT'O COCTOSTHUSL.
YMETh: yMeerT:

TK-1 - IJJAaHUPOBATh M OCYLIECTBIIATH CAMOCTOS- | - PEain30BaTh Ha MPAKTUKE ONTHMAaib-

TENhHYI0 HAyYHO-HCCIIEIOBATEILCKYIO Jes-
TEIHLHOCTh B 00J1aCTH (PU3UKU KOHJIEHCHUPO-
BAaHHOT'O COCTOAHUA,

- COCTaBJSITh W OQOPMIISITH TPOTPAMMY
HAy4YHOI'0 MCCIICAOBAHUs, OTYETHYIO JOKY-
MEHTAIUIO TI0 UTOTaM MPOBEACHUSI HAYYHO-
HCCHGI[OB&TGHBCKOﬁ JCATCIIBHOCTH,

- OCYIIECTBISITH BHEPEHUE PE3YIbTATOB
COOCTBEHHOW HAay4YHO-HCCIEI0BATEIbCKON
NeSITeIbHOCTH B IPAKTUKY B 00JIaCTH
(U3HUKN KOHJICHCUPOBAHHOTO COCTOSIHUS.

HBIE CXEMBI MPOBEICHUS CIOXKHOTO 3KC-
HEepUMEHTA,;

- MIOJTy4YaTh U MPOBOJUTH 00pabOTKY HO-
BBIX PpE3yJbTaTOB C HCIIOJIB30BAHUEM
CTaHJAPTHOTO W OPUTMHAIBHOTO TIPO-
IpPaMMHOTO OOECIIEYEeHHS, COBPEMEHHBIX
0a3 TaHHBIX

BJAJETh.
- HaBbIKaMU TUTAHUPOBAHWS ¥ BBITOJIHEHUS

BJIAJ/I€eT.
- OKCIIEPUMEHTAILHBIMH HAaBBIKAMH U
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CaMOCTOATEJIbHOM Hay4YHO-
UCCIIEIOBATEIbCKON JIeATENIbHOCTH B 00Jia-
CTH (U3UKU KOHJIEHCHPOBAHHOTO COCTOSI-
HUS,

- METOJUKOMN TUIAHWPOBAHUS U MPOBEICHUS
OTIBITHO-3KCIIEPUMEHTAIBLHON paboThl B 00-
nactu (pU3MKK KOHACHCUPOBAHHOI'O COCTOS-
HUS,

- HaBBIKaMU 0(OPMJIICHUS HAYYHOU padoTHI,
ee MPEe3eHTAllM! U 3aIIUTHI B 00JIaCTH
(bU3HUKN KOHJIEHCUPOBAHHOTO COCTOSIHHUS.

HaBBIKAMH  pabOTBI  HA  CJIOXHOM
HayYYHOM 000pYZIOBaHHH,

- MeTrojamMu 0O0pabOTKH HOBBIX PE3Yilb-
TaTOB C MCIIOJIb30BAaHHEM CTaHJAPTHOTO
U OPUTHHAIBHOTO TMPOTPaMMHOTO 00ec-

Me4YCcHHs, COBPECMCHHBIX 6a3 JaHHBIX

1. COAEP’ KAHUE N OB bEM JUCIIUITJINHbI

C YKa3aHuEM KoOJINYeCTBA YaC0B, BLIACJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqamumxcn

¢ nmpenoaaBaresieM (10 BUAaM y4eOHBIX 3aHSATHI) M HA CAMOCTONITEILHYIO padoTy

Ounas ¢popma o0yueHusi

HaumeHoBaHue pasje-
JIOB H TEM

Bcero

AyIMTOPHBIE 3aHATHUS

Cam.

JIK

113 Jb pao.

Pa3nen 1. ®usuka nomny-
NIPOBOJHUKOB.

72

18

18 36

Tema 1. HaHocTpyKTyphI
U HaHoMaTepuaisl. [Ipun-
IMIT KBAHTOBAHMUS U KBaH-
TOBOE OTPaHHYCHUE:
CTPYKTYPBI C IBYMEPHBIM
3JIEKTPOHHBIM ra30M
(KBaHTOBBIE SIMBI), CTPYK-
TYpPBI C OJJHOMEPHBIM
3JIEKTPOHHBIM Ta30M
(kBaHTOBBIC HUTH), CTPYK-
TYpPBI C HYJIbMEPHBIM
AJIEKTPOHHBIM ra30M
(KBaHTOBBIE TOUKH).

12

Tema 2. TpancnopT HO-
CUTeJIeH 3apsiia BIOJb I0-
TEHIMAJIbHBIX OAPHEPOB:
dazoBas uHTEpPEpEHITHSI
AJICKTPOHHBIX BOJH, KBaH-
TOBBIHN 2 dekT Xoia,
npubopsl Ha HHTEpde-
peHIMOHHBIX Y deKrTax
(naTepdepeHOHHbIC
TPaH3HUCTOPHI, TIOJICBHIC
TPaH3UCTOPBI HA OTpa-
JKEHHBIX DJICKTPOHAX).

12

Tema 3. TynHenupoBaHue
HOCHUTEJIEH 3apsa.
CTpyKTYpBI C BEPTHUKAJIb-
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HBIM IIEPEHOCOM M KBaH-
TOBBIE CBEPXPELIETKH.
OIIHORJIEKTPOHHOE TYH-
HenupoBaHue. [Ipubopsl
Ha OJIHOAJIEKTPOHHOM
TYHHEJTHPOBaHUH (OIHO-
3JIEKTPOHHBIN TpaH3U-
CTOp, JIOTUYECKUE dJIe-
MEHTBI Ha OJJTHORJIEKTPOH-
HBIX TpaH3ucropax. [Ipo-
OJIEMBI ¥ OTPAHUYCHHS. ).

Tewma 4. Pe3onancHoe
TyHHenupoBanue. [Ipu-
OOpBI HA PE30HAHCHOM
TYHHEJTHUPOBaHUH (U0 TBI
Ha PE30HAHCHOM TYHHE-
JMPOBAHUH, TPAH3UCTOPHI
Ha PE30HAHCHOM TYHHE-
JMPOBAHUH, JIOTHIECKUE
DJIEMEHTBI Ha PE30HAHCHO-
TYHHEJIbHBIX TPUOOPax).

12

Tema 5. CnimHOBBIE 3)-
dekTsl. ['urantckoe mar-
HUTOCOIIPOTHUBJICHHUE.
CnuH-3aBUCHUMOE TyHHE-
nupoBanue. COMHTPOH-
HbIE IPUOOPHI.

12

Tema 6. Ilpunuumns pa-
OOTHI CKAaHMPYIOITUX 30H-
JIOBBIX MHUKPOCKOIIOB.
Cxanupyroniasi TyHHEIb-
Has Mukpockonus. Oc-
HOBHBIE TEXHOJIOTUYECKHE
npuémbl GOPMHUPOBAHHUS
HaHOCTPYKTYp € IIOMO-
mpto CTM. ®@usnueckue
IPOLIECCHI, UCIIOJIb3YEMbIE
JUISL aTOMHBIX MAaHUITYJIS-
uuii. [Ipumepsl HaHO-
CTPYKTYP, COPMHPOBAH-
HBIX C IOMOILBIO METO/IA
CTM.

12

(DOpMa omyemHocmu

3auem — 6 cemecmp

©|©

Hmozo 3a 6 cemecmp

72

18

18

36

10.

HUTOI'O:

72

18

18

36

3aouHnas popma o0OyyeHust

He peaiusyemcsi.




I11. OHEHOYHBIE MATEPUAJIbI VIS IIPOBEJEHUSA TEKYIIEWA 1
INPOMEXYTOYHOU ATTECTAIIMU OBYYAIOIIUXCA 11O AUCHUIIJIMHE

Tekymias aTTecTausi IpoBOUTCSA B GopMe KOHTPOJIBHOU paboThl, TecTa, pedepara,
TBOPYECKOTO 3aJlaHus, Keica u Jp.

TumnoBoil BApHAHT KOHTPOJLHOM PadoThI

1. Yto Takoe QymepeH?

a) Xenezoconepxamas HAHOCTPYKTYpa, HCIIOJIb3yeMast B MEIUIINHE
0) Yrnepoanas HAaHOTpyOKa

B) CemeiicTBO mapooOpa3HbIX MOJIBIX MOJIEKYI 001mel Gpopmybsl Cn
r) [Ltockuii muct rpaduTa MOHOMOJIEKYIISPHOM TOJIIUHBI

2. DysuiepeH COCTOMT M3 aTOMOB!
a) KKCIIopo/aa

0) Bomopoaa

B) KPEMHHSI

r) yriepojaa

3. MeTaini, HaHOYaCTHIIBI KOTOPOTO 3(h(PEeKTUBHO OOPIOTCS ¢ OAKTEPUSIMU U BUPYCAMHU ?
a) JKeJIe30

0) cepebpo

B) aJIFOMHHAN

) MeIb

4. KakuMu 00s13aTeIbHBIMU CBOMCTBAMU JIOJDKEH 00J1a7aTh KaHTUIIEBEP?
a) TOJKCH IMPOBOIUTH DJICKTPHUSCKUN TOK

0) J0/KEH OBITH BBHIMOJIHEH U3 MATHUTHOIO MaTepuasa

B) JIOJDKEH OBITh BBIITOJIHEH U3 3aKAJIEHHOM CTajIu

I) JOJKEH OBITh THOKMM C U3BECTHOM JKECTKOCTHIO

5. Kro BBen B Hay4YHYIO TUTEPATYPy TEPMHH HAHOMATEPUAIIBI ?
a) I'. ['neiirep

0) XK. U. Andepon

B) P. ®elinman

r) 3. JIpekcnep

6. Kak Ha3pIBaeTCs camasi BBICOKAs SHEPreTHYECKasi 30Ha B SHEPrETHUECKOM CIIEKTpE I10-
JYIPOBOAHUKOB?

a) 30Ha IPOBOANMOCTH

0) 3anpeTHast 30Ha

B) Banenrtnas 30Ha

r) KBanroBas 30Ha



7. B KakoM MUKPOCKOTIE UCTIOJIb3YETCS KAHTUIICBED?
a) CKaHUPYIOIIWI TYHHEIbHBIH MUKPOCKOII

0) OnTuyeckuii MUKPOCKOTI

B) PacTpoBbIii MUKPOCKOIT

r) I[IpocBeunBaronuii 3JCKTPOHHBIH MUKPOCKOT

8. PaboTa CkaHUPYIOUIEr0 TYHEIBHOIO MUKPOCKOIIA OCHOBAHA Ha!

a) udpakuuy peHTTeHOBCKHX JTydeit

0) DddexTe TyHHETUPOBAHUS ICKTPOHOB UY€Pe3 TOHKHM JUAICKTPHUUCCKUN MPOMEKYTOK
MEXIy MTPOBOSAIICH MTOBEPXHOCTHIO 00pa3Iia M CBEPXOCTPOI UTIION

B) [IpocBeunBanmnu 00pasia peHTTeHOBCKUMU JTy4aMH

r) [IpocBeunBannm 0Opasia MmyykoM JIEKTPOHOB Ipu yckopsitorem HanpsokeHnn 200-400
kB

9. Yto Takoe HAHOTPYOKH ?

a) [IpoTshKeHHBIE CTPYKTYPBI, COCTOSIINE M3 CBEPHYTHIX T€KCArOHAIBHBIX CETOK C aTOMa-
MU yTIIepoJa B y3Jax

0) CemelicTBO IIapOOOPaA3HBIX MOJIBIX MOJIEKYII 001IeH hopmyioit Cn

B) [IpoTsKEHHBIC CTPYKTYPBI M3 YIJIEPOIHBIX EPEIUICTEHHBIX IeTeH

r) MeTaioopraHMueCcKue BUTHIC MTOJIMMEPHI

10.Yto 03HauaeT OTHOCSIIUICS K CO3JaHNI0 HAHOOOBEKTOB TepMuH "Top down"?
a) JlucrieprupoBanue, yMeHbIIIEHUE pa3Mepa 00bEeKTa

0) CtpykTypoobpa3oBaHue, CO3aHHE HAHOCTPYKTYP U3 ATOMOB H MOJIEKYJT

B) Co3/1anue HaHOCTPYKTYPUPOBAHHOTO CIIOS HA HIKHEH MTOBEPXHOCTH 00BEKTA

r) Co31anne HAHOCTPYKTYPUPOBAHHOTO CJIOSI OCAUTEIbHBIMA METOAAMHU

Bomnpocs! k 3auery
( 6 cemecTp, ouHasi popMa 00yUeHH)

1. HaHoCcTpyKTypbl 1 HAHOMATEPHUAJIbI €CTECTBEHHOTO MPOUCXOKICHUS

2. IIpuHUMI KBAaHTOBAaHUS M KBAHTOBOE OTPaHUYEHUE

3. TpaHcnopt HocUTeNnen 3apsiaa BAOIb MOTEHIMAIBHBIX OApbEPOB

4. TynHenupoBaHUE HOCUTENEH 3apsiia

5. OnTrueckue cBOCTBa KBAaHTOBOPa3MEPHBIX CTPYKTYP

6. TpaguuMOHHBIE METO/IbI OCAXKICHUS TUIEHOK

7. MeTtozpl, UCTIOIB3YIOIINE CKAHUPYIOIINE 30H/1bI

8. Hanonutorpadus, cpaBHeHHE HAHOIUTOTPAPUUIECKUX METOJIOB

9. CamoperynupyroIye npoecchl, CaMOOpPTraHn3alns KBAHTOBBIX TOUEK U HUTEH
10. JIazepsl ¢ KBaHTOBBIMU SIMAMH M TOUKaMH

11. oTonpué€MHUKN HA KBAaHTOBBIX SIMax

12. KBaHTOBO-TOYEUHBIE KJIIETOUHBIE aBTOMATHI U JIOTUYECKUE YCTPONUCTBA HA KX OCHOBE
13. HanoxoMmbroTepHI

14. TlpuHumns! paboThl CKAHUPYIOIIMX 30HA0BBIX MUKPOCKOIIOB

6



15. OcHoBHBIE TEXHOJIOTHUYECKHE TPUEMBI (POPMUPOBAHUS HAHOCTPYKTYP
16. ®uznueckue Nporecchl, UCTIONb3yEMBbIE JIJIs1 AaTOMHBIX MaHUITYJISILIUIA
17.1lpumepbl HAHOCTPYKTYP, CPOPMUPOBAHHBIX ¢ MOMOIIBIO MeToaa CTM

|V. TEPEYEHB OBSI3ATEJIbHON U JONTOJHUTEJBHOM JIUTEPATYPBI
1. Ipo6or, I1.H. Hanoanekrponuka : yaeoHoe mocooue / I1.H. JIpo6oT ; MunucTepcTBo
obpazoBanus 1 Hayku Poccuiickoit @enepanun, ToMmckuit ['ocynapcTBeHHBIN YHUBEPCU-
teT CucreM Ympasinenus u Paguosnexrponuku (TYCVYP). - Tomck : TYCVYP, 2016. - 286
C. ! WI.,Ta0u., cxeM. - bubmmorp.: ¢.261-275. [To ke [Dnexkrponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=4807{dara oopamenus 01.09.2020).
2. TposH, I1.E. Hanosnekrponuka : yueonoe nmocodue / I1.E. TposH, FO.B. Caxapos. -
Tomck : ToMcKknii rOCYy1TapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABJIEHUS U PAIUOIIEKTPO-
Huky, 2010. - 8&. ; To xe [DnekrponHsIit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=2086§Rara oopamenus 01.09.2020).

V. IIEPEYEHB PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOM CETU «MHTEPHET», HEOBXOJINUMBIX
JUISI OCBOEHMSI TUCHUATIIMHBI

Ne Ccbliika Ha
N HaunmeHnoBaHue pa3padoTKH B dJ1eK-
1011 HH(OPMAIHOHHBIN . JoctynHocTh
TPOHHOI (popme
pecypc

Poccuiickoe oOpa3zoBanue. denepalib-
HbIH opTaJa. Bkiaryaer

CCBUIKM Ha IOpTaibl M caiTel oOpa3oBa-
1. http://edu.ru/ TEJIbHBIX YUPEXKIEHUH; TOCY1apCTBEHHBIE
o0Opa3oBaTeNbHbIE CTAaHAAPTHI, HOpMa-
TUBHBIE TOKYMEHTBI; KaTaJOT 3KCKYpCHUN
1 00YyJaronIuX MPOTrPaMM.

CBOOOIHBIN TOCTYTI

opUIMATBHEIA caiiT MuHHCTEpCcTBa 00-
http://www.profile- | pasoBanuss © Haykd; HOPMATHBHO-
2. edu.ru PaBOBOEC W HAYYHO-METOJUYECKOE CO-
MIPOBOXKIEHNE TPOPIIIHBHOTO 00yUeHUS

CBoboaHbIi JoCTyI

VI. COBPEMEHHBIE IPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N UTHOOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI

Peructparus yepes nmob6oi
YHUBEPCUTETCKUM KOMIIb-
I0TEP.

DNEeKTPOHHO-ONOINOTeYHAs .
B nanpneiimem npeno-

- cucrema (ObC
1. | http://www.biblioclub.ru ( ) CTaBIISACTCS HEOTPaHUYEH-
YHuBepcuterckas 6u0nmoTexa oH- . .
TaitH HbIM UHAWBUAYaJIbHBIN

JIOCTYTI U3 JIFOOOW TOYKH, B
KOTOPOU UMeETCs JOCTYII
K cetu lHTepHeT

Poccutickuit nHbOpMaAITMOHHBIN TTOP-
Tajx B 00JIaCTH HAYKH, TEXHOJIOTHH,

2. | www.elibrary.ru CBOOOIHBIN TOCTYTT
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MEIHUIIUHBI U 00pa30BaHUS

VilI. JIMIHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
INPOI'PAMMHOE OBECIIEYEHUE
[Tpu peanuzanuu y4eOHON MUCIUTIIUHBI TPUMEHSETCS CISAYIONIEE JINIICH3NOHHOE
¥ CBOOOJTHO PacCIpOCTPaHIEMOE MTPOTrPaMMHOE 00ECTICUCHHE !
- Microsoft Windows;
- Microsoft Office;
- LibreOfficen np.

VIll. OBOPYAOBAHUE U TEXHUYECKHUE CPEACTBA OBYYEHMNAI,
HEOBXO/MUMBLIE JUISA OCYIHECTBJIEHUSA OBPA3OBATEJIBHOT'O
MHNPOLUECCA ITIO AMCHUIIJIMHE

VYyeOHble 3aHIATHUS MPOBOASTCS B ayJUTOPUIX, YKOMIUIEKTOBAHHBIX CHEI[UATU3UPO-
BaHHOM MeOeJbI0, B TOM YHUCJIE€ CTAIMOHAPHBIMU WJIM MEPEHOCHBIMH TEXHUUYECKUMU Cpe-
cTBamMu 00ydeHUs (IPOSKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

CamocrosiTenbHas paboTa NPOBOAUTCS B KaOMHETaX, OCHAIIEHHBIX KOMIBIOTEPHOM
TEXHUKON ¢ BO3MOKHOCTBIO MOJKIIOUEHUS K ceTH «HTepHeT» u obecrneueHueM A0CTyna
B DJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA.



