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1.enn 1 3a1a4M 0CBOEHUSI TUCHUILTHHBI

1.1.I1eqim ocBOEHUA TUCHUTIIHMHBI

[ToBepXHOCTH MOIYNPOBOJHUKOB, KaK CAMOCTOSITEILHBIA O0BEKT UCCIIECIOBAHMS
(GU3HKK TBEPAOTO TeJa, MPUBJICKACT BHUMAHUE YUCHBIX YKE B TEUCHHE JITTUTCIIBHOTO
BpemeHHu (6osee 90 net). 3a 3T0 BpeMsi HAaKOILJIEH 3HAYUTEIbHBIN SKCIIEpUMEHTATbHBIN
Y TEOPETUYECKUM MaTepHrall, MO3BOISIOMIUN JTOCTUYL BHICOKOTO YPOBHS ONUCAHUU
Pa3TUYHBIX MPOILECCOB. YCcnexu PU3MKU MOBEPXHOCTHU MOIYITPOBOIHUKOB IMOCTYKUITU
HAay4YHOM OCHOBOW pa3BUTHSI HAHORJEKTPOHUKHU U MUKPOIJIEKTPOHUKH, aKyCTOIJICK-
TPOHUKH, BAKYYMHOU TEXHUKHU, HIIEMEHTHON 0a3bl BEIYUCIUTEIHHBIX CUCTEM U MHOTUX
Ipyrux obnacreit mpudbopocTpoeHus. [ mpakTHYECKUX 1esield Ype3BbIYaifHO MTPUBJIC-
KaTeJIbHOW OKa3anach BO3MOKHOCTh MUHUATIOPU3ALNN U3JIEIIHNMI, TPUBEAIIAs K CO-
3JIaHUI0 HHTETPATBHBIX CXEM C OTPOMHBIM YHCIIOM PA0OUYUX JIEMEHTOB HA MAJIBIX
TTOIIAISX.

PazBuTHe ¢hu3uku NOBEPXHOCTH MOTYIPOBOJIHUKOB U €€ TEXHUUECKUX MPUIIOKE-
HUM BBIIBUHYJIO PSAJT HOBBIX HAYYHBIX MPpoOJieM. ['TaBHas U3 HUX COCTOUT B HEOOXO-
JTUMOCTH NMTPOHUKHYTh B MUKPOMEXaHU3MbI Pa3JIMUHbIX MTOBEPXHOCTHBIX SIBJICHUM,
BCKPBITh UX MPUYMHBI HA aTOMHOM YPOBHE U HAWTHU B3aUMOCBSI3b MEXy HUMU. Periie-
HUE ITON MPOOIEMBbI OTKPBHIBACT MYTh K YIIPABICHUIO CBOMCTBAMHU IMOBEPXHOCTEH U
Mexk(a3HbIX TpaHull. [{Js ero ocyiiecTBiIeHns] HEOOXOIUMBI IKCTIEPUMEHTHI, IPOBO-
JIMMBIE B )KECTKO KOHTPOJIUPYEMBIX YCIOBUSAX M TOJIBKO Ha TeX 00BEKTaX, KOTOPHIE
MO’KHO OXapaKTEPU30BaATh C MAKCUMAaIbHOM CTENIEHBIO ONPEICICHHOCTH. Y Ka3aHHbIC
TpeOOBaHUSI BBIMOJHSIOTCS B OMbBITAX C AaTOMAPHO-UYUCTHIMU T'PAHSMHU MOJYITPOBOIHU-
KOB, CIIEIIUATIbHO OYUILIEHHBIMU OT CJI0SI OKMCIIA U HEKOHTPOJIUPYEMBIX ITPUMECE.

OmubOYHO CYUTATh, YTO TAKUE MOBEPXHOCTU B CHITY CBOCH CrICIU(DUKY TTPUTOI-
HBI JIUITH JJI HAYYHBIX HCClieoBaHui. JlocTHkeHus B pa3paboTKe METOIOB KOHCEP-
BallM YHUCTBIX TPAHEH JEJIal0T NOCIEIHUE TOCTYIHBIMU ISl PEIICHUSI MPAKTHUYECKUX
3amad. B HacTosiee BpeMsi, HAapUMEP, YUCThIE TOBEPXHOCTH MOIYTPOBOJHUKOB MIPU-
MEHSIIOTCSI IPU BBIPAIIMBAHUU SMIUTAKCUATILHBIX CJIOEB, B TEXHOJOTMH U3TOTOBJICHUS
CHUCTEM METaJI-IIOIYNPOBOIHUK (CO3aHNe COBEpIIIEHHBIX A1010B IlloTTKH, KaTO/I0B

C OTPULATCIIbHBIM CpOI[CTBOM). HOHy‘-IeHHBIe HAay4YHBbIC JaHHBIC COCTABJIAIOT TCOPCTH-



4ecKuil pyHIaMEeHT HaHO- U MUKPO3JIEKTPOHHUKH, a TAK)KE CTUMYJIHPYIOT JajbHeiiiee
pa3BUTHE JAPYTUX 00JaCTel HAyKU U TEXHUKH, OXBATBIBAIOIINX MPOOJIEMBbI, Ha MEPBHIii
B3IJIS], JaJIeKHe OT (PU3HKU MOBEPXHOCTH.

Jlonroe Bpems mporpecc B 001acTu GU3MKH TOBEPXHOCTH CIEPKUBAJICS BCIIEI-
CTBHE CEPbE3HBIX TPYAHOCTEMN, CBSI3aHHBIX C TEXHOJIOTUEN CBEPXBBICOKOIO BaKyyMa, U
OTCYTCTBHUSA JOCTATOYHOTO KOJIMYECTBA 3(h(PEKTUBHBIX CPEJCTB UCCIENOBAHUS. 3a MO-
CJIEIHUE JECATUIICTHS CUTYallHsl pe3KO U3MEHUIachk. B pa3Hbix mabopaTopusax Mupa, B
toM unciie B KBI'Y, 1ocTUrHyThl OTpOMHBIE YCIIEXH B pa3pabOTKe HOBBIX IKCIIEPUMEH-
TaJgbHbIX MeTONOB. [IInpokoe pacnpocTpaHeHUE OITYYUIIN METOABI DJIEKTPOHHOU U
MOHHOU CIIEKTPOCKOITUH, CKAHUPYIOLIEN 30HI0BOM MUKPOCKOIIMU C HAHOMETPOBBIM
paspelieHremM, Narllie TPUHIUMIHAIBHO HOBYIO HH(OPMALUIO 00 3JIEKTPOHHOU U
aTOMHOM CTPYKTypax MoBepXHOCTH. KoMn4uecTBEeHHYI0 TEOPETHUECKYIO OCHOBY MPUO0-
pena qudpakiys MEAJIEHHBIX 3JIEKTPOHOB, IPUMEHIEMast ISl CTPYKTYPHOT'O aHalln3a
MOBEPXHOCTU. DTU METO/IbI IO3BOJISIFOT ONPEAENSTh penbed MOBEpXHOCTH 00pa3lia B
peXKMMaX CKaHUPYIOLIEH TYHHEIbHON U aTOMapHO-CUIIOBOM MUKPOCKOIIUH, PaCIIpee-
JIEHUE JIOKAJIbHOM paOOThI BHIX0/IA ANIEKTPOHOB M3 MPOBOJSILET0 00pa3a B 00JacTu
ckaHupoBaHus. HaiieHnsl criocoObl onpeeenns AMHAMUYECKUX, TEPMOJUHAMUYE-
CKUX, TU(P(PY3UOHHBIX U APYTUX XapaKTEPUCTUK YUCTHIX IpaHel KpUcTauioB. Bee 3To
ITO3BOJIMJIO PACIIMPUTH KPYT UCCIIETOBAHNM, BKIIFOUMB B HETO HE TOJIBKO BOIIPOCHI,
TPAAULIOHHO CBSI3aHHBIE C 3JIEKTPOHHBIMU SBJICHUSIMH HA IOBEPXHOCTH, HO U
aTOMHOE CTpOeHUE, (HOHOHHBIE CIIEKTPHI U IPYTUe XapaKTEePUCTUKHU. JJOCTHKEHUS B
00JIaCTH TEOPHUH C/IEIaIN BO3MOKHBIM Ha KOJJMYECTBEHHOM YPOBHE OIKUCATh MHOTHE
MOBEPXHOCTHBIE MPOIIECCH U OOBICHUTH B3aUMOCBSA3b MEXKITY HUMHU.

OTH HCCIIEIOBAHUS MTOKA3aJIM, YTO PA3JINUUs MEXKAY MOBEPXHOCTBIO U Mapai-
JIeNIbHBIMU €/ aTOMHBIMH CIIOSIMH 00beMa MOJyIPOBOIHUKOB UMEIOT MECTO B 3JIEK-
TPOHHOU U (D)OHOHHOM MOJCUCTEMAX, a TAK)KE KPUCTAININYECKON CTpyKType. Kpome
TOTO, ITOJYYEHHBIC TAHHBIE JAIOT OCHOBAHUE YTBEPXKAATh, UYTO CAMbBIE Pa3HBIE
CBOICTBA MMOTPaHUYHBIX 00JacTel MOIYIPOBOJIHUKOB TECHO CBA3AHBI MEXy COO0N U

B3aUMOOIIPEACIIAIOT APYT Apyra.



Hcxoas u3 U37105KEHHOTO BHIIIE, 11EJIbI0 MpenoiaBanus crerkypca «usnka mo-
BEPXHOCTH TIOJIYIIPOBOJHUKOBY SIBIISIETCS O3HAKOMJICHHUE CTYJIEHTOB, 00YYarOIUXCs
10 HAIMPaBJIECHUIO « DJEKTPOHUKA U HAHOAJIEKTPOHUKA» C COBPEMEHHBIMU IPEICTaBIIE-
HUSIMU O YUCTOW MOBEPXHOCTH MOJTYTIPOBOJHUKOB, CO3HATEILHO OMyCTUB MHOTHUE JIe-
TaJlv, CBSI3aHHBIC C TAKUMU KPYIHBIMH CAaMOCTOSITEIbHBIMU MTpo0OJIeMaMu, Kak aj-
copOLHus, KaTaau3, METOIMUYECKUE TOHKOCTH U JIp.

1.2.3apaum u3y4yeHus: AMCIUTITHHBI
JIJ1st TOCTHKEHUST YKa3aHHOM BBIIIE 1[eJTM HE0OXO0IMMO PEIIUTh CICAYIOIINE 3a/1auu:

a)COOOITUTh CTYJCHTAaM CBEACHUS 110 PEKOHCTPYKIIMH, pellaKcalliy, THHAMHUKE U
TEIJIOBOMY PaCUIMPEHUIO MIOBEPXHOCTH MOJYIPOBOJIHUKOB, a TAKXKE DJIEKTPOHHBIM T10-
BEPXHOCTHBIM COCTOSIHUSAM M OOIIME MOJO0KEHUS 10 Mexk(a3HOM TpaHUIIE METaI-
MOJTYTIPOBOJIHUK;

0)1aTh CTYJICHTaM KOHKPETHBIE CBEACHUS MO CIeM(PUUECKUM ITOBEPXHOCTHBIM
CYyHEPCTPYKTYypaM Ha TPaHsX 3JIEMEHTAPHBIX MOJYIPOBOAHUKOB U MOJYITPOBOJIHUKO-
BBIX COEIUHECHUU (Ge(hkl), Si(hkl), Si(hkl), Gads(hkl) »p Hp)

B)OCBETUTH POJIb OTEUECTBEHHBIX YUCHBIX, B TOM uncie yueHbix KbI'Y, B pa3Bu-
TUX (PU3UKHU TTOBEPXHOCTH IOJIYITPOBOIHUKOB.

2.MecTo nMCHUTLUIHHBI «PU3HUKA MOBEPXHOCTH MOJYNIPOBOHUKOB) B CTPYK-

type OITIOII BO.

Jucuuminna «Pu3uKa MOBEPXHOCTU MOIYNPOBOJHUKOBY» B cTpykType OIIOII
BO otHocutcs k BapuatuBHOM dactu  gucuuiuinid mno BeiOopy b1.B.JIB.07.01
y4eOHOro mjaHa 1o HampabiieHuto  noarotoBku BO 11.03.04 DnekTpoHuka u
HAHOXJIEKTpOHUKa 10 mpodmionCoBpeMeHHbIe WH(OPMAIIMOHHBIE TEXHOJIOTHU B
3JIEKTPOHHOM TEXHUKE).

st m3ydenusi cnenkypca «du3nka MmoBepXHOCTU MOTYTPOBOJTHUKOBY HEO0XO-

JIAMO YCBOECHHUE CIEIYIOIINUX PA3JICIIOB U3 COOTBETCTBYIOIINX NUCHUILIVH :

a)u3 Kypca o0uiei (pU3MKU 3IeMEHThI 30HHON TEOPUHU TBEPJOTO Tela U OCHOB-

HBIE CBOMCTBA NOJIYIPOBOJHUKOB C TOYKH 3PEHUSI 30HHOM TEOPUHU;

0)u3 Kypca TEOpeTHYeCKOM (PU3UKK : OCHOBHBIC MPHUOIMKEHHBIE METOJIbI

pELICHUsT OJHORJEKTPOHHOTO ypaBHeHus1 [lIpenuHrepa B Kpucraminax, CTaTUCTHKA
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QJICKTPOHOB M ABIPOK B ITOJYIIPOBOJHHKAX, KHHCTHYCCKOC YPABHCHUC, TCOPHUA ABJIC-

HUW IIEpeHoca.

OcBoenue HaHHOﬁ AUCHOUIIMHBI, B CBOIO O4YCPC/b, HCO6XOI[I/IMO JJI yCIICI -
HOI'0 YCBOCHUS B MOCJICAYIOIICM CIICHUAJIBHBIX KYPCOB 110 COBPEMCHHBIM MCTOIaM
JAUArHOoCTUKHU IMOBCPXHOCTH TBEPALIX TCI H )KI/II[KOCTGI\/'I, TEXHOJIOTHMU ITOJYYCHUA
HAaHOCTPYKTYP H HCCIICAOBAHUA HX CHCHI/Iq)I/I‘-ICCKI/IX CBOfICTB, JJI4  IIOHHUMAaHUs

IMpOLECCCOB, JICKAININX B OCHOBC HAHOTCXHOJIOTHUH.

3. TpeGoBaHus K pe3yabTATAM OCBOCHHUSA COACPKAHUA TUCHUILUIMHBI (MOIY-
JIs)

[Ipouiecc u3yueHUs TUCHUIUIMHBI HampaBlieH Ha (OPMHUPOBAHUE 3JIEMEHTOB
cnenyromux komnereHuui B coorserctsun ¢ OIIOII BO mno nanHOMY HampaBieHUIO
ITOATOTOBKH.

a)BbINyCKHHMK J0JI2KeH 00/1a1aTh CJIeIYIIUMH 001IeKY/JIbTYPHBIMH KOMIIE-
Tenuusavu (OK)

- CIMOCOOHOCTRIO K caMoOpranu3aiuu u camooopazoanuto (OK-7);

0)BbInyCKHUK T0JI5KeH 00/1a1aTh CJIeAYIOIMUMHI 001enpodeccioHalIbHbIMHU
komnerenuusamu (OIIK)

- CHOCOOHOCTBIO BBISBIIATH E€CTECTBEHHOHAYUYHYIO CYIIHOCTH TMPOOJIeM,
BO3HHMKAIOIIMX B XOJA€ MNPOPECCHOHAIBHON JAESATENbHOCTH, NpPUBIEKATh s UX
pEIIeHNs COOTBETCTBYIOMMUN (hru3mko-matematudeckuit anmapat (OIIK-2);

- IPUKJIAJIHBIE ACTIEKThI UCIIOJIb30BAHUS PE3YILTATOB UCCIEAOBAHUN (PUBUKHU
MMOBEPXHOCTHU IPH pa3pabOTKE TEXHOJOTMH MPOU3BOJICTBA W3/EIUMN AIEKTPOHUKH U

HAHOJ3JICKTPOHHKH;

- OCHOBHBIC COBPEMCHHBIC METOAbI JTUAIHOCTHKH ITOBECPXHOCTHU
IIOJYIIPOBOJHHUKOB, X BO3MOKHOCTH W HAIIPABJICHHUA HCIIOJIb30BAHUS B

IMPOU3BOACTBC I/ISIIGHI/Iﬁ MHUKPO- 1 HAHO3JICKTPOHHUKA.

B)BbIyCKHHUK [0JIKeH 00J1a1aTh CJIeIyIHMMUA IpodeccHOHATbHBIMHA

komnerenuuamu (ITK)



- CIOCOOHOCTBIO CTPOUTH MPOCTEHIIHE PU3NIECKUE U MATEMATUYECKUE MOJIEIH
npruOOpPOB, CXEM, YCTPOMCTB M YCTAHOBOK AJIEKTPOHUKHU M HAHORJIEKTPOHUKHU
pPa3IUYHOTrO PYHKIMOHATLHOTO HA3HAUCHHUS, @ TAK)KE UCTIOJI30BaTh CTaHIapTHHIE

MPOrpaMMBbl CPEJICTBA UX KOMIIbIOTEpHOTO MoaenupoBanus (11K-1);

B pe3yabTaTe OCBOCHUSA TUCHUIIIMHDBI CTYACHT J0JKEH
3HATb:

- (1)I/ISI/I‘ICCKI/IC CBOMCTBA ATOMApPHO-YUCTHIX HOBCpXHOCTeﬁ MMOJYTIPOBOJHHUKOB U

MCTOAbI UX ITOJIYYCHHUA,

- HOBBIE CBOMCTBA OBEPXHOCTH 3JIEMEHTAPHBIX MOJYIPOBOJHUKOBBIX
coenuHeHuid ( u JIp.) GyHIAMEHTaIbHOIO XapakTepa, yCTaHOBJIEHUE B IOCIIETHUE

necATuiieTus (penakcanus, peKOHCTPYKIUS Jp. );
YMeETh :

- BBIOUpATh METO/Ibl UCCIIEIOBAHUS TOBEPXHOCTH MOJTYITPOBOIHUKOB B
COOTBETCTBHH CO CIENU(DUKON perraemMbIX 3a/1ad B HAYYHBIX U MTPOU3BOJACTBEHHBIX
OpraHu3alusaX, B TOM YUCJIE OIPEIEIEHUH COCTaBa MOBEPXHOCTHOTO CJIOS, aTOMHOMU
CTPYKTYPOU U U3JEIUNA SJIEKTPOHHBIX IIPOLECCOB HA PA3JIMYHBIX TPAHSX

IIOJIYIPOBOJHUKOB.

- OIIEHUBAThH MPEEITBl TPUMEHUMOCTH KJIACCHYECKOTO MOX0/a, POJIb U
BaKHOCTH KBAaHTOBBIX 3(P(EKTOB MpU ONMHUCAHUH (PU3NUECKHUX MPOIIECCOB B AJIEMEHTAX

HAaHOSJICKTPOHHKH,
BJAaA€Th

- MCTOAaMHU ITOJIYUYCHHA, ITIOAACPKAHUA 1 KOHCCPBALIMN ATOMAPHO-YUCTBIX

HOBGpXHOCTCI?I IMOJIYIIPOBOAHUKOB,

- MEXXJTYHAPOIHON TEPMHUHOJIOTHEN HISHTH(PUKAIIUN TTOBEPXHOCTHBIX

CyIEPCTPYKTYP B IOJIYIIPOBOJHHUKAX

- MCTOJaMU OCHKHU TCPMOANHAMUUYCCKUX, TNHAMHUYICCKUX U I[I/ICI)(I)yBI/IOHHBIX

XapaKTCPUCTUK IMOBCPXHOCTHU IMOJYIIPOBOJHUKOB U C UCIIOJIB30BAHUCM JIAHHBIX,



MOJIYYCHHBIX METOJIaMH JICKTPOHHON 05KE-CIIEKTPOCKONUU U JUGPAKIUA MEICHHBIX

AJIEKTPOHOB.
4.Coaepxanue U CTPYKTYpa JUCUHMIIIHHBI

4.1 Coaep:kanue pa3aejioB JUCHMILJIMHBI

Taobmma 1
NoNe HaumenoBanue pasne- | Comeprkanue paszziena
Ja
1 Mertonpl nosydyeHus: U co- | CoBpeMEHHbIE  METOJbl  IOJIy4EHHUS  aTOMapHO-
XpaHeHUus aTOMapHO- | YMCTOM MOBEPXHOCTH MOJYNPOBOJHUKOB. MeTombl
YUCTHIX IMOBEPXHOCTEN I0- | COXpPAHEHUs, KOHCEPBAlUM U BOCCTAHOBJIEHUSI aToO-
JYTIPOBOJTHUKOB MapHO-YHCTON MMOBEPXHOCTHU
2 CoBpemeHHbIE 9KC- | JAudpakuuss MEAIeHHBIX JIEKTPOHOB. DIEKTPOHHAsS
MEPUMEHTAIbHBIE METOJIBI | O%ke CIEeKTPOCcKONHs. CIEKTPOCKOMUS XapaKTEePUCTH -
UCCIIEIOBAaHMSI ~ aTOMHOM | UECKUX TIOTE€Pb DJHEPIUM BJIEKTpOHaMH. MeTobl
CTPYKTYpbI, CcOCTaBa U | OCHOBaHHbIe Ha (hoTOANEeKTpoHHON 3Muccuu (POC,
CBOMCTB noBepxHoctei no- | YOIC). Meroasl noHHo-uoHHOU smuccun (BUMC,
JYIPOBOAHUKOB COPHHD)
AtomHast cTpykTypa 1o0- | IloBepxHOocTHass pexoHCTpykius. CynepcTpyKTypbl
BEPXHOCTH  TOJYNPOBOJ- | HA TIOBEPXHOCTH TMOIYMPOBOIHUKOB. Dusnyeckue
HUKOB MPUYMHBl PEKOHCTPYKLHUK TOBEPXHOCTH MOJIYNpO-
BOJHUKOB. ['eomMeTpuueckre MOAETU CTPOCHHUs TO-
BEPXHOCTH.
4 Konebanust  moBepxHOCT- | CBs3b /2 ¢ KO3((PUIUEHTOM KBa3HYIPYTOil CHIIBL.
HBIX aTOMOB AHM30TpOTIHSl KOJIeOAaHUH aTOMOB Ha IMOBEPXHOCTH.
Metoauka U TeXHMKa 3KcrnepuMmeHTa. OnpeneneHus
U TIOBEPXHOCTHBIX aTOMOB.
5 Tepmuueckoe pacimnpenue | CunoBble MOCTOSIHHBIE M TEIJIOBOE PACIIMPEHHUS I10-
MOBEPXHOCTH  TOJYIPO- | BEPXHOCTH. DKCIEPUMEHTAIbHBIE METOMABI HCCIEN0-
BOJHHKOB BaHUSl TEPMUYECKOTO PACIIUPEHHSI IOBEPXHOCTH.

6 [ToBepxHocTHas nuddys3us | DKCIepUMEHTAIbHbIE METOAbl HM3Y4YeHHs IOBEpX-
HOCTHOW 1udPy3un. MexaHu3Mbl MOBEPXHOCTHOM
muddy3un. Pe3ynbraTsl SKCIEPUMEHTAIBHBIX HCCIIE-
JIOBaHMM MMOBEPXHOCTHOM n1uddy3uu.

7 Obnacte mnpoctpaHcTBeH- | KauecTBeHHO oOocHOBaHMe cymiectBoBanus OII3 B

HOTO 3apsjia B MOJIynpo- | momynpoBonHukax. Kitaccnmueckas Tteopus  OII3.
BosHuKax (OI13) Crpyxkrypa obnactu OIl3. Konuenrpauus n30bIToU-
Hbix Hocutened B OII3. IloBepxHOCTHass TPOBO-
JMMOCTb.
8 KonTakT metami-nonynpo- | CoBpeMeHHBbIE MPeICTaBIeHHs O CTPYKTYpE, COCTaBe
BOJHUK U CBOMCTBAaX KOHTAKTa METAJI-NIOJYIIPOBOIHUK

4.2 CTpyKTypa JTUCHMILTHHBI




4.2.1.00mas TpyaA0eMKOCTh JUCUMILJIMHBI COCTaBJsAET 3 3a4eTHbIX eaunun (108

4acoB)

Taoauma 2

Bun paboter Tpym0eMKOCTb, 4aCOB
5 ceMecTp BCETO

OO6mmast TpyJ0eMKOCTh (B Yacax) 108 108

KonTakTHas padora (B yacax) 34 34

Jlexumonnsle 3ausaTus (JI) 34 34

ITpakTnueckue 3anstus (113) - -

Cemunapckue 3anstus (C3) - -

JlabopaTtopusie paboTs (JIP) - -

CamocTtosTenbHas paboTa (B yacax) 65 65

Pacuetno-rpaduueckoe 3amanue (PI°3) - -

Pedepar (P) - -

Occe () - -

Kontponsnas padora (K) - -

CamMoCTOSTEILHOE HN3Yy4YCHHUC paS,Z[eJ'IOB/ TEM - -

KypcoBas pabota (KP) - -

Kypcosoit mpoekt (KII) - -

IToaroToBKa M MPOX0XKIAECHUE TPOMEKYTOUHON 9 9
aTTecTaluu

Bug npo MeXyTOYHOM arTecTaiuu 3a4yeT 3a4eT

HpHMeanHe : OAHOCEMECTPOBAA JUCIHUILIINHA.

4.2.2.JleKiIHOHHBIC 3AHATHSA
Taoauna 3

0 Tema

COBpeMeHHBIe METOJbI MOJIYUCHHUA aTOMapHO—‘IPICTOﬁ MOBEPXHOCTH ITOJYIIPOBOJAHUKOB.

MeTtoapl COXpPAaHCHUA, KOHCEpBAINU U BOCCTAHOBJICHUA aTOMapHO-QHCTOﬁ MMOBCPXHOCTHU

Judpaxiyst MeJIEHHBIX 3JIEKTPOHOB.

DNEeKTpOHHAs 0Ke CIEKTPOCKOMHS.

m-lkwl\.)»—‘z

CHeKTpOoCKONHs XapaKTePUCTUIECKUX MOTEPb SHEPTHH dJIEKTPOHAMHU. METOoIbl OCHOBAaH-
Hele Ha (QorodnekTpoHHoi smuccun (POC, YOIC). Metoapl MOHHO-MOHHON 3MHCCHUU
(BUMC, COPMHD)

6 IloBepxHOCTHas pekoHCTpYyKIMs. CynepcTpyKTypbl Ha IOBEPXHOCTH MOTYIIPOBOAHHUKOB.

7 ®dusnyeckre NPUUMHBI PEKOHCTPYKLHU IOBEPXHOCTH IOJYNPOBOJHUKOB. I'eomeTrpuue-
CKHE MOJIEJIH CTPOEHUS IOBEPXHOCTH.

8 CBs13b (/2 ¢ KO3(PUIMEHTOM KBa3UyTIPYT O CUJIBL.

9 AHuzoTponus KoieOaHu aTOMOB Ha MOBEPXHOCTH. METO/IMKa U TEXHUKA SKCIIEPUMEHTA.
Omnpenenenns &/ NOBEPXHOCTHBIX aTOMOB.

10 CunoBble IOCTOSIHHBIE M TEIUIOBOE PACHIMPEHUS IOBEPXHOCTH.

11 OKCIIEpUMEHTAIIBHBIE METOIbI HCCIIENOBAHUS TEPMUYECKOTO PACIIMPEHUS TIOBEPXHOCTH.

12 DKCIepUMEHTaIbHbIE METO/Ibl U3yUEHHS TIOBEPXHOCTHOU MU Py3un.

13 MexaHu3MBbl TOBEPXHOCTHOW Mu(dy3un. Pe3ynpTaThl 3KCIEpHUMEHTAIBHBIX HCCIeI0Ba-
HUI IOBEPXHOCTHOM TP Py3HH.

14 KauectBenHo obocHoBanue cymiectBoBanust OII3 B momynpoBogHUKAX.
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15 Knaccuueckast reopus OIN13. Ctpykrypa ob6mactu OIT3.

16 Konmnentparust n3osirounbix Hocureneit B OI13. TloBepXHOCTHASI POBOIUMOCTb.

17 CoBpeMeHHbIE TIPEJICTABIICHUSI O CTPYKTYPE, COCTaBE M CBOMCTBAX KOHTAKTA METaJJI-
MOJYIPOBOJIHUK

4.2.3.J1a0opaTopHbie padoThI - (He MPeAYCMOTPEHbI 110 Y4eOHOMY IVIAHY)

4.2.4.IlpakTuyeckne 3aHATHS (CeMHUHApPbI) - (He NPEAYCMOTPEHbI IO

y4eOHOMY ILIaHY)

4.2.5.KypcoBoii mpoekT (KypcoBasi padora) - (He NpPeayCMOTpPEHbI IO

yueOHOMY ILIaHY)
4.2.6.CaMocTOsITe/IbHOE H3yYEHHUE Pa3/ieI0B JUCHMILVIUHBI.

CamocrosiTenbHas paboTa OpraHu30BaHa B COOTBETCTBHE C TEXHOJIOTHEH MPO-
0JIeMHOT0 00y4YEeHUS U MPEIoNaraeT cienyoiue GopMbl aKTUBHOCTH:

- CaMOCTOSITeNIbHAs MPOPadOTKa yueOHO-TTPOOJIEMHBIX 3aJ1ay, BBITIOIHSIEMAsI C
HpUBJICUYECHHEM OCHOBHOM M JOTIOJIHUTEILHOMN JINTEPATYPHI;

- TOWCK HAYYHO-TEXHUYECKOW MH(DOPMAIIUK B OTKPHITHIX HCTOYHHUKAX C IIEIBIO
aHaJln3a U BBISIBJICHUS KJIFOUEBBIX OCOOCHHOCTEH.

Huxe npuBoanuThCS EpeyeHb BONPOCOB BHIHOCUMBIX HA CAMOCTOSITEIIbHOE

HN3Yy4YCHHUC 110 pasaciaM AUCHUILINHBI.

Taoauna 4

NoNo Bomnpockl, BHIHOCHMBIE HA CAMOCTOSITEIbHOE U3yUYEHUE

pazznena

1 KoHcepBanys MoBepXHOCTH MOJYIPOBOJHUKA C UCIOIb30BAHUEM ILEIOYHO-TAIOHUI-
HBIX COEIUHCHUU

2 MeTton MCTUHHO-BTOPUYHOM 3JIEKTPOHHOM CHEKTPOCKONUU. CIIEKTPOCKONHS IO-
POTOBBIX MOTEHIIMAJIOB

3 CynepcTpyKTypa Ha MOBEPXHOCTSIX MMOJYITPOBOIHUKOBBIX COeIMHECHUI > B

4 KoneGanus aToMOB TBEpIOTO TENa

5 Kitaccnueckue mpeacTraBieHMs] O B3aUMOCBS3M XAPAKTEPUCTHUK CUJIOBBIX IIOJIEH C
TEIUIOBBIM PaCIIMPEHUEM IIOBEPXHOCTH

6 Mexanu3mbl 1 y3un B TBEPIBIX TEIaxX

7 VYpasueHnue Ilyaccona u ero peueHue

8 Teopuss OII3 g ciiydas 4YacTUYHO MOHU3UPOBAHHBIX IMPUMECHBIX LEHTPOB B
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o0beMe KpHucTaa.

5. OneHo4YHbIe MaTePHAJIBbI I TEKYLIEro U py0e:KHOIr0 KOHTPOJIsI yCIe-
BAE€MOCTH M MPOMEKYTOYHOM aTTECTALUM.

5.1.0neHo4YHbIe MAaTEPHUAJIBI AJISl TEKYIIEro U Py0e:KHOT0 KOHTPOJISl ycIe-
BaeMOCTH.

Texkymui U MpOMeKyTOUHBIN KOHTPOJIb YCIIEBAEMOCTH CTYJICHTOB,
n3ydarommx Kypc «Pru3nka NOBEPXHOCTH MOJTYIPOBOJIHUKOBY» OCYILECTBIISIETCS B
paMKax 0aJNIbHO-PEUTUHIOBOM CHCTEME aTTECTAllUU CTYACHTOB, pa3pa00TaHHbIN U
BHEAPECHHBIN B IpakTUKY JedaTenbHocTd B KBI'Y. B paMkax »Toi cucTeMbl B Teue-
HUE CEMECTPA M0 YTBEP>KJAECHHOMY IpauKy IPOBOJUTCS OAITbHO-PEUTUHIOBBIE
KOHTPOJIBHBIE MEPOIIPUATHS, BKIFOYAIOLINE ITPOBEICHUE KOJUIOKBUYMA B YCTHOU
dbopMe 1 KOMITBIOTEPHOE TECTUPOBAHUE CTYACHTOB. B paMkax GamibHO-
PEUTUHTOBOM CHCTEME ATTECTALIMU CTYJCHTOB IPEAYCMOTPEHBI MEPBIL, CTUMYIUPY-
IOLLIME MTOCEIICHNE 3aHATUM CTyleHTaMU. OLeHKa YCIIEIIHOCTH CTYAEHTOB MpO-
BOJUTCS 110 MHOToOaupHOM 1mikaie (100 6.)

5.1.1.Ko/1;1I0KBHYMBbI

B teuenne CCMCCTpa MMPOBOIATCA TPHU KOJUIOKBUYMaA. BOHpOCBI, BBIHOCHUMBIC Ha

KOJIJIOKBUYMBI ITPUBCACHBI HHUXKC.

Tadaunna 5
Ne Tema Ne koiutokBHYMa
1 CoBpeMeHHBIE METOJbI MOJYYCHUS aTOMApHO-YHUCTOW MOBEPXHOCTU | KOJUTOKBUYM Nel
MIOJTYTIPOBOTHUKOB.
2 MeTonbl COXpaHEHUs, KOHCEPBAIIMM W BOCCTAaHOBIECHHUS aTOMapHO-
YUCTOW MOBEPXHOCTH
3 Judpakiysi MeIJICHHBIX SJIEKTPOHOB.
4 DNEKTPOHHAs 0K€ CHEKTPOCKOIHSI.
5 CIeKTPOCKOINHS ~ XapaKTEPUCTHICCKUX TIOTEPh DHEPTHHM  DJICK-
TpoHaMu. MeToabpl OCHOBaHHbIE Ha (HOTORIEKTPOHHON HIMHUCCHH
(POC, VY®OC). Meroasr wuoHHO-uOHHOW »sMmuccun (BUMC,
COPHHD)
6 [ToBepxHOCTHasT peKOHCTPYKIUs. CymepcTpyKTyphl Ha TIOBEPXHOCTH
MOJTYTIPOBOTHUKOB.
7 Ou3nuecKkue NPUYUHBI PEKOHCTPYKIUH TOBEPXHOCTH TOJIYMPOBOI- | KOJUIOKBUYM Ne2
HUKOB. | eoMeTpHIecKre MOJCIU CTPOCHHSI IIOBEPXHOCTH.
8 CBs3b /2 ¢ K0O()OULUEHTOM KBAa3UyIIPYTOi CHJIBL.
9 AHU30TponuUs KoyeOaHU aTOMOB Ha MOBEPXHOCTU. MeToaMKa U TeX-
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HHUKa 5KCIICPUMCHTA. OHpe,[[eJIeHI/ISI lfg2 TIOBEPXHOCTHBIX ATOMOB.

10 | CunoBsle MOCTOSTHHBIE U TEIJIOBOE PACIIUPEHHS TOBEPXHOCTH.

11 DKCIEPUMEHTAIbHBIE METO/IbI UCCIIEIOBAHUSI TEPMHUECKOTO PACIIU-
pEeHUs TIOBEPXHOCTH.

12 | DxcnepuMeHTaIbHBIE METOIBI H3yUeHUS! TOBEPXHOCTHOU AU dy3un.

13 MexaHu3MBbl MMOBEPXHOCTHOU Auddy3un. Pe3ynbraThl 3KCIIEpUMEH-
TaJIbHBIX UCCJIEIOBAaHUI MOBEPXHOCTHON AU Py3HH.

14 | KauectBenno o6ocHoBanue cymiectBoBanus OI13 B moynpoBoaHH- | KOJUTOKBIYM Ne3
Kax.

15 | Knaccuueckas teopust OI13. Ctpykrypa obmactu OII3.

16 | Konnenrpamus u36eitounbix Hocuteneil B OII3. IloBepxHocTHas
MIPOBOAMMOCTb.

17 | CoBpemeHHBIE PEACTABIEHUS O CTPYKTYPE, COCTaBE U CBOMCTBAX

KOHTAaKTa MCTAJJI-IIOJYIIPOBOJHHUK

Metoanueckue peKOMEHIALMHU MO MOATO0TOBKE K KOJLUIOKBHYMaM

[Tpu moAroToBKE K KOJUIOKBUYMAaM IO AUCLHUIUIMHE HEOOXOIUMO HUCIIOJIb30-
BaTh COOTBETCTBYIOIIME Pa3/i€ibl OCHOBHOW M JONOJHUTEIBHOU JIUTEPATYPBI, pPe-
KOMEHIOBAaHHOM JIEKTOPOM Ha MEPBOM 3aHATHH 110 AUCLUIUIMHE. 3HAYUTEIbHYIO
ITOMOILb B IMOATOTOBKE K KOJJIOKBUYMY MOTYT OKa3aTh 3alliCH (KOHCIIEKTHI)
JEKLHA, KOTOpbIE MPOBOAWINCH BO BpEMA ayAUTOPHBIX 3aHIATHI MO AUCHUIUIMHE. B
KOHLIE Ka)KJI0M TeMbI 110 TaHHOW AUCIUIUIMHE CTYACHTAM MpeaiaraloTcs KOHTPOJIb-
HbI€ BOIIPOCHI, KOTOPBIE KPAaTKO pacCMAaTPUBAIOTCS MOCIE JIEKIIMU U Oojiee JeTalb-
HO pa30uparoTcd Ha MPaKTUYECKUX 3aHATHUsIX. [Ipy MOArOTOBKE K OYepeaHOMY KOJI-
JIOKBUYMY 11€JIecO00pa3HO o0pamaThCsi K STUM KOHTPOJIbHBIM BOIIPOCAM.

[Tpu moAroToBKE K KOJUIOKBHYMaM 1I€J1IeCO00pa3HO 00palaThCsi K MHTEPHET
pecypcaM 1o JaHHOW JUCIUIUIMHE, KOTOPbIE PEKOMEHA0BAHBI ITPENOIaBATEIEM B
HayaJie U3y4eHUsl JUCUUIUINHBIL.

[Ipn NOATOTOBKE K KOJUIOKBUYMY PEKOMEHIYETCS MOCEIIEHUE KOHCYIbTa-
L1, TPOBOAUMBIX MTPEMNOIaBATENIEM, a TAKXKE OOpallleHHe K CailTy IpernojaBaTes.
Crynentsl 4epe3 IHTEpHET UMEIOT JOCTYI K y4eOHO-METOINYECKUM H3/IaHUAM
BEIyILIHX By30B Poccun.

Kpurtepuu oneHKH Ha KOJUIOKBHYMaX.

Bo BpeMs yCTHOTO oInpoca Ha KakJ10M KOJUIOKBUYME CTYACHT MOXKET I0JTy-
guTh 10 15 6ainos. IIpu 3ToM oneHuBaercs :

- SACHOCTb, YCTKOCTb M AOKA34TCIbHOCTDb U3JI0KCHHA OTBCTOB HA BOIIPOCHI;
13



- BJIaJICHHUE CIIeIMaIbHBIMU TEPMUHAMU;
- CHCTEMHOCTh 3HAaHHUH 110 TEMATHKE.
5.1.2.TecToBbI€ 3aaHUA 10 JTUCIHUILINHE
B Teuenne cemecTpa TpUKIAbI TPOBOAUTCS TECTUPOBAHUE CTYIEHTOB C UCIIOJIb-
30BaHUEM (POH/Ia TECTOBBIX 3aIaHUH MO TAHHOW TUCIUIIIIMHE
OO0pa3ubl TeCTOBBIX 32IaHUI 0 JUCHUILJINHE

3aganmue 1.

[Toxg aTomMmapHO-4YMCTOM MOBEPXHOCTHIO TBEPAOTO TEJA MOJIPa3yMeBaETCs MO-
BEPXHOCTh

| )nmuieHHast 3aMEeTHOrO KOJIMYECTBA MPUMECE

2)He UMeEIoTIIasi 3aMETHOTO KOJIMYeCTBa JIe(DEKTOB

3)o0manaromas KpucTalInYeCKON yHOPSAA0UYEHHOCTHIO

4)nosiydyeHHas B BAKYYMHBIX YCJIOBUSIX

5)rae HeT YacTHIl U3 BHEUITHETO OKPY>KEHUS

3ananue 2.

JI71s1 TOBEPXHOCTH KPEMHHMS CITOCOO BBICOKOTEMIIEPATypHOTO HarpeBa B BaKy-
yMe

1)ue npuroaeH

2)BMOJIHE TPUTOACH

3)4acTUYHO IPUTOICH

4)He MpUMEHSIETCS

3aganue 14.

JIJst KpUCTAIITIOB CO CTPYKTYPOU IIMHKOBOM OOMaHKH METOJIOM PaCKaJIbIBAHUS
MOXHO TOJIYYUTh MMOBEPXHOCTh C OpUEHTAIUEH

(1 10 ) 2)(101) 3)(110) 4)(111) 5)(100)
3amanue 22.
Cnioco0 X0JI0AHOM SMUCCHUU NIPUTOICH JIJIs MOJYyUYESHUS] aTOMapPHO-UYUCTOM T0-
BEPXHOCTH

1) meramios
2)METaUIMYECKUX CIJIABOB
3)MOTyIpOBOIHUKOB
4)TMAIEKTPUKOB

3aganme 38.

3aH_II/ITHBIMI/I IMOKPBITUAMHU I YUCTBIX FpaHeﬁ IIOJIYIIPOBOAHHUKOBEIX COCOIUHC-

Hul 4,85 MOryT OBIThH CIOU
1 )11e109HBIX METAILJIOB
2)111eJI09YHO3EMENIbHBIX METAJIJIOB
3)1meI0YHOTaTOUIHBIX COSTUHECHUN
4)0naropoIHBIX METAJJIOB
3ananue 40.
Meton JIMD ocHOBaH Ha UCIOJIb30BAHUU 3JIEKTPOHOB
1)ynpyro paccessHHbIX Ha aTOMaX MOBEPXHOCTU
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2)HEYIPyTro PaCCESHHBIX MPU B3aUMOJEUCTBUU C TIOBEPXHOCTHIO

3)NOSBUBIINUXCS B CIIEKTPE BTOPUYHBIX DJICKTPOHOB M3-3a HOHU3AIIMU aTOMOB Ha
MMOBEPXHOCTHU NEPBUYHBIMU 3JIEKTPOHAMHU

4)BO3HHMKAIOMINXCS U3-3a BHEHIHETO (oTo 3ddhexTa

3ananue 41.

Merton IMD sBisieTcst IPSAMbIM METOJIOM MCCIIEIO0BAHUS

1)aTOMHOM CTPYKTYPbl MOBEPXHOCTH

2)3JIeKTPOHHOU CTPYKTYPhI IOBEPXHOCTU

3)271€MEHTHOTO COCTaBa MOBEPXHOCTHU

4)XUMUYECKOTO COCTaBa TMOBEPXHOCTH

3aganue 62.

Metong CXIID3 ocHOBaH Ha MUCMOIb30BAaHUU AIEKTPOHOB

l)noTepsABIIMX AUCKPETHBIC 3HAUEHHUSI IHEPTHU TIPU PACCESHUM B MPUITOBEPX-
HOCTHOM 00J1acTH

2)>MHUTHPOBAHHBIX U3 aTOMa B PE3yJIbTaTe 0€3U3TyUaTeIHLHOTO MpoIiecca (aBTo-
MOHU3AI1HN)

3)OTepSBIINX SHEPTUU MTPU MOHU3AIUN ATOMOB ITOBEPXHOCTHU

4)ynpyropaccestHHbIX MPU B3aUMOJICUCTBUU C aTOMaMH TTOBEPXHOCTH

3aganue 77.

B cynepctpykrype Si (III) — 7x7, nocineanue uu@psl NOKa3bIBAIOT pacCTOSHUS
MEX1y aTOMaMHu

1)Ha moBEpPXHOCTH

2)Ha MOBEPXHOCTHU MO CPABHEHHUIO C AHAJIOTMYHBIMU PACCTOSHUAMH B 00BEME

3)Ha aTOMHBIX IIOCKOCTAX B 00BbEME

4)Ha aTOMHBIX IUIOCKOCTSIX B 00bE€ME 110 CPAaBHEHUIO C PACCTOSHUSAMU MEXTY
aTOMaMH Ha IIOBEPXHOCTH

MeTognqecmle PEKOMECHIAINHA IO MOATOTOBKE K TECTUPOBAHUTIO

OCHOBHBIE PEKOMEH/IAIINH, U3JI0’KCHHBIE BBIIIE IS MOJATOTOBKHU K KOJI-
JIOKBUYMaM, OCTAlOTCS B CUJIE U IS MOJTOTOBKU K TECTUPOBAHUIO (MCIIOJIb30BAHUE
PEKOMEH1yEeMOU JIUTEPATyPhl, KOHCIIEKTOB JIEKI[UN, METOAUYECKUE YKA3aHUS, UH-

TEepPHET-PECypChl, KOHCYJIbTALUU Y TIPETIOaBaTeNs U JIp.).

CryneHTam, U3y4aroluM JAHHBIA KypC, MPEA0CTABISIETCS BO3MOKHOCTh
MHOTOKPATHOTO PEIIEHUS TECTOBBIX 3aIaHUI U MOIYYUTh OLEHKY YPOBHS CBOMX
3HaHUM B PEKUME CAMOKOHTpOJIA. B TeueHuu e ceMecTpa CTyJIeHThI TPYXK/Ibl TECTU-
pYIOTCs TIo mucnuIuiuHe (depes kaxnas 1/3 cemectpa). CTyIeHTBI UMEIOT BO3MOXK-
HOCTb, TIOCJIE MPONEAYPhl PETUCTPALMH, MPONUTH OHJIANH - TECTUPOBAHUE, B TOM

YqUCJIC B PCIKUME CAMOKOHTPOJIA.
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K[}I/ITC[!HI/I OLICHKHU 110 TECTUPOBAHUIO.

ITo pe3ysbTaTaMm TECTUPOBAHUSA CTYAEHTHI MOT'YT IOJIYYUTh 110 JUCLUIUINHE

1o 15 6annos.
5.1.3.1Ipome:xxyTOUHAs aTTeCTAIUA

IIpuMepHBbIii IepevyeHb BONPOCOB, BLIHOCMMBIX HA 3a4eT 10 TeMaM
AUCHMILTHHBI

l.COBpeMCHHBIC MCTOJBbI ITOJTYUCHHA aTOMapHO—QHCTOﬁ MMOBCPXHOCTH ITOJIYIIPOBOJIHUKOB.
2.M€TOI[I)I COXPAaHCHUA, KOHCCPBAIMU U BOCCTAHOBJICHHUA aTOMapHO-‘IHCTOﬁ MOBEPXHOCTHU

3. Mudpakuus MeIEHHBIX 3JIEKTPOHOB.

4. DeKTPOHHAs 0KE CIIEKTPOCKOIIHS.

5. CHeKTpOCKONHUS XapaKTEPUCTHYECKHUX TOTEPH SHEPIUH SJIEKTPOHAMH.
6. MeTopl 0cHOBaHHbIE Ha (POTORIEKTPOHHOI smuccuu (POC, YOIO).
7. Metozbl mOHHO-HOHHOM sMuccuu (BUMC, COPMHD)

8. TToBEpXHOCTHASL PEKOHCTPYKLIHS

9. CynepcTpyKTyphbl Ha IOBEPXHOCTH MOIYIIPOBOHHKOB.

10. ®usnueckre npuUKMHBI PEKOHCTPYKIUK TIOBEPXHOCTHU MOIYIPOBOJHUKOB
11. F'eomeTpuyeckre MOIENN CTPOSHUS TIOBEPXHOCTH.

12. CBs13b U2 ¢ KO3DDHUINEHTOM KBA3UYIIPYTOH CHITBI.

13. Aruzorponus Konebanuii aTOMOB Ha MTOBEPXHOCTH.

14. MeTtonuka 1 TeXHMKA SKCIIEPUMEHTA.

15. Onpenenenns U NOBEPXHOCTHBIX ATOMOB.
16. CusioBble MOCTOSIHHBIE U TEIUIOBOE PACIIUPEHHS TIOBEPXHOCTH
17. DxcnepuMeHTAIBHBIE METOIBI KCCIIEI0BAHMS TEPMUYECKOTO PACIIMPEHHS TOBEPXHOCTH

18. DxcnepuMenTaNbHBIE METOBI U3YYEHHS TOBEPXHOCTHON auddy3um.

19.MexaHu3Mbl TOBEPXHOCTHOM muddy3un.

20.Pe3ynbTaThl 3KCIIEPUMEHTAILHBIX UCCIICIOBAHHIA MOBEPXHOCTHOHN nuddy3un.

21.KauectBenHo o6ocHoBanue cymiectBoBanus OII3 B moaynpoBogHUKAX.

22 Knaccuueckas teopust OIT3. Ctpykrypa obmactu OIT3.

23.Konnenrpanus n30sTounbix Hocurenei B OI13. [ToBepxHOCTHAS TPOBOIUMOCTb.
24.CoBpeMEHHBIE NPEACTABIEHUS O CTPYKTYpPE, COCTaBE U CBOMCTBAX KOHTAKTA METAJI-IIOJYTIPOBOI-
HUK

MeTonnyeckue peKOMEHIANMM 110 MOAr0TOBKE K Mpoleype ocyliecTBJie-
HUS IPOMEKYTOYHOM ATTeCTAlMH.

B KBI'Y neiictByer 6auibHO-pEUTUHTOBAsI CUCTEMA aTTECTAI[UU CTY/ICHTOB.
OneHka yCnenHOCTH OCBOEHUSL MPOTPAMM MO JTUCHUIUIMHAM OCYIIECTBISETCS B
X0/J1€ TeKYIIETo U PyOeKHOT0 KOHTPOJIA, & TAKXKE MPOMEKYTOUYHON (CECCMOHHO)
aTTectanuu . B xoze Texkymiel arTecTanuu (BbIMOJTHEHNE UHANBUTY ATbHBIX
KOHTPOJIbHBIX 33JJaHUM, TECTUPOBAHKE, KOJUIOKBUYMBI U JIP.) TPOBOJUTCS KOHTPOJIb
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YCBOCHHUS IIPOIrpaMMHOI0 MaTcpualia 1o T¢Mam, pasaciiaM u COBOKYIIHOCTHU

BOIIPOCOB 110 JUCHHUILIINHC. Bo BpEMA TaKoH aTTCCTallU IIPCIIOAaBaTCI/Ib OICHUBACT

B KaKOW Mepe 00ydaronuicsa U3yl 3aruiaHUPOBAHHYIO K TPOBEPKE YaCTh

nporpaMmsal 1o JUCHUINIMHEC U HACKOJIBKO ACTAJIbHO 3HACT IMOCTAHOBKY 3a/la4n

(Bompoca), HAaMEUEHHBIH TIaH PEIIeHMs 3TON 3a]]a4M, BBIBOJ OCHOBHBIX COOTHOIIE-

HUM ((popMyI1, ypaBHEHUI) U MOXET MPOBOAUTH UX aHAJIU3.

Ha sk3amene, npeaycMOTpeHHBIN pabouruM y4eOHBIM TUTAHOM U TTPOBOIUMBII

B COOTBCTCTBUH C KAJICHAAPHBIM Fpa(i)I/IKOM BO BpEMs CCCCHUH, ITPOBEPACTCA

chopmupoBanHocth 3HaHnii UHTEI'PAJIBHOI'O xapakrtepa 1o JUCIUILINHE B

nesoM. Takoi moaxo/1 B MPOBEJACHUH dK3aMeHa (MMPOMEXYTOYHON aTTECTAIUH )

TpeOyeT COOTBETCTBYIOLIEH (DOPMYJIMPOBKU BOITPOCOB, BHIHOCUMBIX Ha 3K3aMEH.

Ha mpomesxyTounyto arrectanuio B popme sk3amena B KbI'Y orBoaurcs 30 6amios

13 100 BO3MOXKHBIX OQJIJIOB 11O AUCIUILIIMHE B CEMECTPE.

IIxana oueHKHn YCIIEMHOCTH OCBOCHUS IMMPOrpaMMHOIo MaTepuaJsia 1mo

JAHHOM TUCUMILIMHE NMPUBeAeHA B Ta0auue 6.

IIxaJjia OeHKHN yCIIeBaeMOCTH CTYIeHTOB.

Taboauua 6.
Cymma OamnoB Orenka
91-100 OTJINYHO
81-90 XOpOLIO
61-80 YAOBJIETBOPUTEIHHO
36-60 HEYJIOBJIETBOPUTEIHHO
0-35 HEZOITyCK

6.MeToan4yecKHne MaTepHabl, ONpPeAeNAI0INe NPONeYPbl OLCHHBAHUS

3HaHHﬁ, yMeHHﬁ, HABBIKOB U (MJIM) ONILITA NEATEJIbHOCTH

Tabamuna 7
PesymnbTarht OcHOBHBIE TIOKA3aTeNI OIICHKH PE3yJIbTaTOB O0YUYCHHUS Bun onenou-
oOy4eHwus (Komrie- HOTO MaTepH-
TEHIINH) ana
CriocoOGHOCTh K [Tnanupyet coOcTBEHHYIO paboTy B paMkax camoobpazo- | KommokBuym
CaMOOpTraHW3aIluy | BaHUS, HUCIIOJIb3YET Pe3yIbTaThl CAaMOOOpa30BaHUS IS
1 camoobpa3oBa- pemieHus mpodeccuoHaIbHbIX 3a7a4. [loHMMaeT 3HaueHue
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Huto (OK-7) camoo0pa3oBaHus i POo(eCCUOHATHLHON NesTeTbHOCTH.
Hcnonb3yeT pe3ynbTaThl caMmo00pa3oBaHus B Mpodeccro-
HaJIbHOU JIEITENBHOCTH. Y MEET COCTABJIATh U PEAIU30BbI-
BaTh IJIaH PAOOTHI.
CnocoOHOCTB HmeeT npeacTaBieHue o0 poiau U MECTE MAaTEMAaTUKHU B Komnoksuym
BBISIBJISITD COBPEMEHHOM LIMBUIIN3ALIMU U MUPOBOU KYJIbTYpE.
€CTeCTBEHHOHAy4Y- | 3HAET U NOHUMAET (PU3NUECKYIO CYIIHOCTD SIBJICHUHN U
HYI0 CYIIHOCTb MIPOLIECCOB, MIPOUCXOSIINX B MaTepuaiax npu B3au-
1po0JieM, BO3HU- MOJICHCTBUY C 3JIEKTPOMArHUTHBIM TOJIEM U paboueii cpe-
KaIOIIKX B XOJI€ JIOM B pa3IMYHBIX YCIOBUIX HKCILTyaTaI[|H.
npodeccuoHatb- YMeeT JIOTHYECKU MBICIUTh, OIIEPUPOBATH C a0CTPAKT-
HOM eSTeNIbHOCTH, | HBIMU OOBEKTaMU U ObITh KOPPEKTHBIM B YIIOTpeOIeHUN
MIPUBJIEKATD JIJIS UX | MATEMATUYECKUX MOHATUI U CUMBOJIOB JIJISl BEIPAXKEHUS
pEIIeHUsI COOTBET- | KOJMUECTBEHHBIX U KAU€CTBEHHBIX OTHOIICHUH.
CTBYHOIIUN (u- Bnaneer TepmuHoONOruei, METOAAMU PELIEHUS CUCTEM JIU-
3UKO-MaTeMaThye- | HEHHBIX U alredpandecKux ypaBHEHUN, OCHOBAMU BEKTOP-
CKMH ammapar HOM anreOpbl M aHAJTUTUYECKON Tr€OMETPUH, METOAAMHU
(OIIK-2) nudGepeHIHATBHOTO U HHTETPAIBHOTO UCYUCIICHUS, Me-
TOJIAMH UCCIICAOBAHUS (DYHKIIUH U TIOCTPOCHHUS TPaPHKOB,
MeToJaMu petieHust nudepeHnaibHbIX ypaBHEHUN U
CUCTEM.
CriocoGHOCTh Co3znaet HOBBIE U HKCIUTYaTUPYET UMEoIIne komnbiotep- | KommokBuym

CTPOUTH MPOCTEU-
mue puU3nIecKue u
MaTeMaTUYECKHe
MO/IeJIi IPUOOPOB,
CXEM, YCTPOWCTB U
YCTaHOBOK JJIEK-
TPOHUKU U
HAHODJICKTPOHUKNU
pa3IM4HOrO
(GYHKIIMOHAIBHOTO
Ha3HA4YCHMsI, a TaK-
K€ UCIIOJIb30BaTh
CTaHAAPTHBIE
IIPOrPaMMHBIE
CpEACTBa UX
KOMIIBIOTEPHOIO
MOJEIIMPOBAHUSA
(TIK-1)

HbIE MOJIEJTH, PACYETHBIC MOJTYJIU, aJITOPUTMbI U BU3yaJIH-
3aTopbl ¢ UHTEpPeicoM, MOIEIUPYIOIINX TOBEICHHE
peabHBIX CUCTEM U 0OBEKTOB HAHOMHMpPA MPU 3aJaHUU
Pa3IMYHBIX BXOJHBIX MapaMeTPOB. YMEET IKCIUTyaTHpO-
BaTh CUCTEMbl MHOTOMACIITAOHOTO MOJIETUPOBAHUS HAHO-
CTPYKTYpHUPOBAHHBIX MAaTE€PHUAJIOB U YCTPOUCTB.

7. YueOHO-MeTOANYECKOE 00ecTIedyeHue TUCHUTIIHHBI

7.1 OcHoBHas JUTEpaTypa

1.Hectepenko b.A., Cautko O.B. ®uznueckue cBocTBa aTOMapHO-YUCTON MOBEPX-

HOCTH nostynipoBogHuKoB. Kues, HaykoBa nymka, 1983, 264 c.




2.M.B.MamonoBa, B.B.[lpyguuko, W.A.IlpynnukoBa. ®duznnka MNOBEPXHOCTH.
TeopeTnyeckrue MOJAEIM M SKCIEPUMEHTAIbHBbIE METOAbl. MockBa, PU3MATIUT.
2011, 400 c.

3.I1.Mopuc. IloBepxHOcTh M Mex(a3Hble T'paHULBI B OKpyxkatomed cpene. Ot
HAaHOYpOBHS K TiiobasibHOMY MacmTady. MockBa, BUHOM, JlaGoparopusi 3HaHui,
nof pen. B.M Ceutona, 2013, 540 c. (YueOHUK AJIs BBICIIECH IIKOJIBI).

4. Mambikud A.M. KOHTakTHBIE SBJIEHUS B MOJYIMPOBOJHUKAX. HacTh 2 [DIEKTPOH-
HBIM pecypc] : ydeOHO-MeTonuyeckoe nocobue mo kypcy «dusmyeckue OCHOBBI
anekTpoHukn» / A.M. Mambikun, A.A. Paccanuna. — DIeKTpOH. TEKCTOBBIE JIaH-
uHeie. — CII6. : YauBepcuter U'TMO, 2014. — 38 ¢. — 2227-8397. — Pexum Jo-
crymna: http://www.iprbookshop.ru/67224.html
7.2 JlonmoJHUTEJbHAS JIUTEPATYypa
l.bexmrent ®., Duaepnaiin P. [ToBepXHOCTU M TpaHUIBI pa3zeia MOJyHIPOBOIHUKOB.
M., Mup, 1990, 536 c.
2.3enryun J. ®uzuka nosepxHoctu, M., Mup, 1990, 536 c.
3.Hecrepenko b.A., JIsnun B.I'., ®a30Bbie mepexosl Ha CBOOOIHBIX TPAHIX U
Mex(a3HbIX TpaHuLax noaynpoBoaHukoB. Kues, Haykosa nymka, 1990, 152.
4.0YPA K., Jlupmm B.I'., Capanun A.A., 3otoB A.B., Karbsiuma M., Benenue B
¢u3uky nosepxHoctu. M., Hayka, 2006, 490 c.

7.3 llepuoanyeckue u3IaHusl

1.2KypHnan «IloBepxHOCTB. PEHTreHOBCKME, CHHXPOTPOHHBIE U HEUTPOHHBIE UCCIIE-
noBanus» (Poccust)

2.MexayHapOIHBIN )KypHAI « Surface Sciencey (I"ommanaus).

3.Komnmouanslii xxypHan (Poccus).
7.4 UnTepHeT-pecypchbl
http: //www.uksaf.orq/

http://www.omicron.de/en/home

http://www.rusnanonet.ru/equipment/

http://www.nanoobr.ru/training/courses/detail.php& ELEMENT _ID=769

OBC «Aii [Tu DpOyke» (murieH3unoHHbl  goroBop Ne2749/17 ot 20.03.2018 1.).
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http://www.nanoobr.ru/traininq/courses/detail.php&%20ELEMENT_ID=769
http://www.rusnanonet.ru/equipment/
http://www.omicron.de/en/home

OBbC «Koncynbrant crtynenta» (Joroop Nel22 CJI/09-18 ot 17.09.2018 r.)

[Iporpamma oOpaboTKH Oxe-CeKTpoB « - 162». Ha si3pike Cu ¢ cnonab30Ba-
nuem Oubnuorekn GTK+. Oneparmonnas cucrema Linux (Fedora). IIporpammuoe

oOecrieueHue i1 MHTepaKTUBHOU Jocku Smart Board

[IporpammHuoe obecniedenue aisi npoBeneHus npesenrauuii PowerPoints

nakera npukiagaeix nporpamm MS Office 2003 u 2008.

7.5.MeToauvecKkue yKa3aHus M0 NPOBeJeHUI0 YUeOHbIX 3aHSITHIA 1 Opra-
HHM3alUU CAMOCTOSITEIbHON PadoThI CTy/IeHTA.

7.5.1.MeToau4ecKkue peKOMEHAAIMU K YTEHHIO JIEKI[H .

MeTtonnueckne peKoMeH My OOIIEro XapakTepa Mo MPOBEACHUIO y4del-
HBIX 3aHATUN U OpraHU3allui CaMOCTOATENIbHOU PabOThl CTYJIEHTOB JOCTATOYHO XO-
poIII0 pa3paboTaHhl MHOTUMH OTEYECTBEHHBIMH H 3apyOC)KHBIMHA aBTOPaMH, B TOM
YHClie C YY€TOM KOMIIETEHTHOCTHOTO MOJX0/1a IIPU OpraHu3aiui 00pa3oBaTEIbHOTO
IIPOLIECCA, OCHOBAHHOIO HA JIEATEIIBHOCTEW MOJIEIIN IMOArOTOBKHY BBIITYCKHUKA BY3a.
XapakTepHOil 0COOEHHOCTBIO peaTn3alluu JesTeILHOCTHON mapaaurMbl 00pa3oBa-
HUS SBJISIETCS YMEHBIIICHUE TPYIOEMKOCTH ay IUTOPHON pabOThI M COOTBETCTBY-
IOIM€ TIOBBIIIEHUS TPYJOEMKOCTH CaMOCTOSITEIbHOM paboThl. Pabouunii yueOHbBIN
TUIaH 7151 6aKajaaBpoOB MO HAIIPABJICHHUIO TOJATOTOBKHU « DJEKTPOHUKA M HAHODJICK-
tponukay» B KbI'Y, npenycmarpuBaeT 00beM KOHTaKTHOU paboTel ~47% ot
oO0IIel TPYAOEMKOCTH TUCIUTLTMHAPHON MoAToTOBKHU. [1o muctmmmnne « Tepmoau-
HaMKKa MEeK(a3HbIX SBJICHUIN B MaKpO- U HAHOCHUCTEMax», KOTOpasi BKJIIOUEHA B
YKa3aHHOM BbIII€ YUEOHBIN MJIaH, BBIJIEPAKUBACTCS ATOT MOKa3aTesb. B Takux
YCJIOBUSIX UMEET MECTO TMOBBILIEHUE POJIU, 3HAYUMOCTH U 00bEMOB CAMOCTOSITENb-
HOU pabOTHI CTYACHTOB, IPU U3YUYEHUHU JAHHOW JUCHUIUIUHBL. B TO e BpeMs yuel-
Has (KOHTaKTHas) paboTa, Mo-MPEKHEMY, TOJIKHA, 0€3yCIOBHO, BHITIOTHITH CH-
CTEMOOOPA3YIOIIYIO POJib, O0ECIICUHBAsT PETYJISPHOCTh U 1I€JIEBYIO HAMPABIICH-

HOCTh 00pa30BaTEIbLHOMN JAEATEIBHOCTHU MO JAHHOW JUCHUILIUHE.

OcHOBHBIMH (hOpMaMH OpPTaHU3AINHN YUCOHBIX (ayIUTOPHBIX )3aHSATUH TIO JTUC-

OUITJINHE «Dus3uka MOBCPXHOCTH IMOJYIIPOBOJHUKOB) ABJIAIOTCA JICKIIWH.
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[Ipu moaroTOBKE JEKIMOHHBIX 3aHATHH MperojaBaTelb J0HKEH Onpeie-
JIUTH 1IEJIM U 3aJ1a4¥ JICKIIUHU, pa3paboTaTh TUIaH MPOBEIACHUS JIEKIIUU, OCYIIECTBUTh
noAOOp AUTEPATYPHI (O3HAKOMIIEHUE C IEPUOIUUECCKUMHU U3JAaHUSIMU 10 TEME
JIEKIIHIA), 0TOOp HEOOXOAMMOTO M IOCTATOYHOTO TI0 COEPKaHUI0 Y4EOHOTO MaTepH-
ana. Jlektop onpenenseT METO/Ibl, MPUEMbI U CPEJICTBA MOJICPKAHUS UHTEpeEca,

BHUMAHHSA, CTUMYJIIMPOBAHUA TBOPUYCCKOTO MBIIIJICHUA CTYACHTOB.

Jlexuust TOJKHA BKJIFOYATh B KAYECTBE ATANOB (POPMYJIMPOBKY TEMBI JICKITHA,
nepedyeHb BOMPOCOB, M3JI0KEHUE BBOJHOM YaCTHU, OCHOBHOW YacCTH, KpPATKHUE BbI-
BOJIbI IO KaXJOMY PACCMOTPEHHOMY BOIIPOCY U PEKOMEHAAIMU JTUTEPATyPHBIX
HMCTOYHUKOB 10 U3JaraéMbIM BorpocaMm. Eciu ouepegHoe 3aHATHE SIBISETCA
MPOJOJKEHUEM TPeabLAYLIEH JIEKIUH, 11eJ1IeCO00pa3HO KpaTKO chOpMYIUPOBATH
MOJIYYCHHBIC PaHee Pe3yIbTaThl, HEOOXOAMMBIC JIsl TOHUMAHUS U YCBOCHUS
M3y4aeMbIX BOIIPOCOB. B 3aKIIIOUUTENILHOM YaCcTH JICKITUH KeIaTeTbHO 0000IIUTh
HauOoJiee BaXKHBIC U CYIIIECTBEHHBIC MOMEHTHI JICKIIMH, C/IEJIaTh BHIBOJIbI, & TAKXKE
chopMyIUPOBATH 3a7a4UH JUIsl CAMOCTOSITEILHOM padOThI CTY/IEHTOB U yKa3aTh pe-
KOMEHIyemy1o utepatypy. LlenecooOpa3Hoii Tak:ke OCTaBUTh BpeMs ISl OTBETA Ha
BOIIPOCHI CTYJICHTOB U BO3MOXHYIO IUCCKYCHUIO IO U3JIOKEHHOMY MaTepuaiy Ha

JICKIINH.

COI[ep)KaHI/IC JICKIINH I10 I[&HHOﬁ JUCHUITIINHE JOJIXKHO COOTBCTCTBOBATH AM-
JAKTHUYCCKHUM IIPUHINUIIAM, KOTOPEIC 00ecrneynBalOT COOTBETCTBHE U3J1araeMoro
Marepuajia HaydYHO-METOJUYCCKHUM OCHOBaM neﬂaromqecxoﬁ ACATCIIPHOCTU.
OCHOBHBIMH U3 HUX SIBJISIOTCS OECJIOCTHOCTh, HAYYHOCTb, AOCTYIIHOCTH, CUCTCMA-

THUYHOCTDb N HAI'JIAAHOCTD.

D} heKTUBHOCTD JICKIIUH MOXKET OBITh MOBBIIICHA 33 CUET PAIMOHAIBLHOTO HC-
MOJIb30BAaHUE TEXHUUYECKHUX CPeACTB. KOMIUIEKThI TEXHHYECKUX CPEACTB HEOOXO-
JTUMO TOTOBHUTH K KaXKJI0M JIEKIIMH 3a0JIarOBpEMEHHO, HE TIEpEerpykasi UMHU ayJaUTO-

puo.

CymectByeT kiaccupuKanus JSKIHUHI MO TUTIAaM U METOJIaM WX MPOBEICHUS

(BBOAHAs, yCTAaHOBOYHAs, IporpaMmHasi, 0030pHasi, uToroas u ap.). Ilpu uznoxe-
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HHUU MIPOrPaMMHOTO MaTepuaja 1o JaHHOW AUCIUILIMHE Ha JEKIUSIX PEKOMECHIYET-
Csl IIUPOKOE MCIOJIb30BAHUE CPEICTB HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHO-
noruu (UKT) u aynuo-BuaeorexHuku. [1oaroroBka Buieo — JIEKIUA COCTOUT B Tie-
PEKOAMPOBAHNH, TIEPEKOHCTPYUPOBAHUH YUueOHOU MH(POPMAIIUU TT0 TEME B BU3YaIh-
HYI0 popMy JUTsl TPEABSIBICHUS CTYJIEHTaM Uyepe3 TEXHUUYECKUE CPe/ICTBA O0yUeHUs

WJIU CXEMbI, PUCYHKH, YEPTEKH.
7.5.2. Kpurepuu OlleHKH JIeKIHNH.

AHaJIN3 KauecTBa JIEKIIMHU CTPOUTCS U3 OLIEHKH COJICPKAHUSI, METOJIMKU YTEHUS,
OpraHM3aluU JEKIUHU, PyKOBOJCTBA padOTOM CTYy/I€HTOB Ha JIEKLUH, PE3yIbTaTUBHO-
CTH JIEKILIUH.

I. Kpurepuu oueHKH coaepraHus JeKIUH

1.CooTBeTCTBHE TEMBI U COJIEPKAHUS JICKIIUN TEMAaTHIECKOMY TUIaHy U y4eo-
HOU IporpaMMe Kypca.

2. Hay4HOCTB, COOTBETCTBHE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU.

3. TouHOCTH UCTIONB3YEMOM HAYYHOU TEPMUHOJIOTHH.

4. 'npopMaTUBHOCTD; PACKPBITHE OCHOBHBIX IMOHSATUN TEMbI; COUETAaHUE TEOPE-
TUYECKOI0 MaTepuasa ¢ KOHKPETHBIMU IPUMEPAMH.

5. Peanusauus npuHIMIIA OPraHUYECKOM CBSI3U TEOPUU C NPAKTUKOMN; PACKPBITHE
IIPAKTUYECKOTO 3HAYEHUS U3J1araeMbIX TEOPETUYECKUX MOJT0KEHUM.

6. Peanuzanysi BHyTPUIIPEAMETHBIX U MEXIUCIUILUIMHAPHBIX CBA3EH.

7. CBs13b € IpoQuiIeM MOATOTOBKH CTYAEHTOB, UX OYyyIlel CIIelUaTbHOCTBIO.

8. CooTHOLIEHUE COJIEPKAHUS JIEKIIUU C COJEPKAHUEM YUeOHMKaA (M31araercs
MaTepHall, KOTOPOTO HET B yUeOHUKE; Pa3bIACHIIOTCS 0C000 CIIOKHBIE BOIIPOCHI; JaeT-
Ccsl 3aJJaHUE CaMOCTOSTENIbHO POopadaThiBaTh YaCTh MaTepHalia 1o yueOHUKY, nepecka-
3bIBa€TCA YYCOHUK U T.I1.).

I1. Kpurepun oieHKM METOAMKU YTEHUSA JeKIUU

1. Iunaktuyeckas 000CHOBAHHOCTb UCIIOJIb3yEMOTO BUAA JIEKIIMU U COOTBET-
CTBYIOIIKX eMy ()OpPM U METOJOB M3JI0KEHHUS MaTepuasa.

2.CTpyKTypUpOBaHHOCTb COAEPKAHUS JIEKIIMU: HAJIMYUE TIJIaHa, CIIMCKa pe-

KOMEH]TyEMOM JINTEPATYPhl, BBOJIHOW, OCHOBHOM U 3aKJIFOUUTEIILHON YaCTH JICKIIVH.
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3.AKLIEHTUpOBaHUE BHUMAHUS Ay JUTOPUU HA OCHOBHBIX MOJIOKEHUSAX U BbI-
BOJAX JICKIUU.
4. PalimoHanbHOE COUYETAaHNE METOAUYECKUX MTPUEMOB TPAIULIMOHHOM ME€1aroru-
KH 1 HOBBIX METOJI0B 00yueHus (Tpo0IeMHOT0, MPOTPAMMHOT0, KOHTEKCTHOTO, JIes-
TEJLHOCTHOTO U JIp.).
5.JIoru4HOCTh, TOKA3aTEIBHOCTD U ApTYMEHTUPOBAHHOCTD U3JI0KEHUS.
6.5ICHOCTb U JOCTYITHOCTh MaTepualia ¢ y4eTOM MOJrOTOBICHHOCTH 00Y-
YaeMbIX.
7.COOTBETCTBHUE TEMIIOB U3JIOKEHUSI BOBMOXKHOCTSIM €0 BOCIIPUATHS U BEJICHUS
3alMCceN CTyJECHTAMM.
8.Mcnonp30BaHNE METOJIOB AKTUBU3ALIMU MBIIUIEHUS CTYAEHTOB.
9.Ucnonp30BaHne MPUEMOB 3aKperieHus nHopmaIuu (IOBTOPEHUE, BKITIOUE-
HHE BOIIPOCOB HA MIPOBEPKY BHUMAaHUSI, YCBOCHHUS U T.II., NOJIBEACHUE UTOTOB B KOHIIE
PacCMOTPEHHUS KaXXJI0I0 BOIIPOCA, B KOHIIE BCEH JIEKIIMH).
10.crionbp30oBaHue 3amucei Ha JOCKe, HArJsHBIX TOCOOUH.
11.Mcnonp30BaHne pa3gaTOvYHOIO MaTepralia Ha JICKIUU.
12.Ucnonb3oBanue NKT.
II1. Kputepuu OlleHKU OPraHu3alnu JeKIUun
1.CooTBeTCTBHE JIEKIIUHU YYEOHOMY PACTUCAHUIO.
2.YeTkocTh HavaJIa JIEKIUU (3a/Iep’KKa BO BPEMEHHU, BXOJI JIEKTOPA B ayAUTO-
pHI0, PUBETCTBUE, YIAYHOCTh NEPBLIX (pa3 U T.IL.).
3. [TocemaeMoCTh JIEKUMU CTYAEHTAMH.
4. JlucuuninHa Ha JEKIUH.
S.PanmoHaibHOE pacipeieiIeCHue BPEMEHU Ha JIEKIUU.
6.COOTBETCTBHE Ay IUTOPUH, B KOTOPOIl IPOBOJUTCS JIEKIIUSI, COBPEMEHHBIM
HOpMaM U TPeOOBAHUSIM (JIOCTATOYHASI BMECTUMOCTbD, BO3MOKHOCTh UCIIOJIb30BaHUS
TCO, opopmiieHHBIE U T.I1.).
7.Hanuune HeoO6xoaumbIx cpeacts HarasgHoctu u TC.
IV. Kputrepun oueHKH pyKOBOJACTBA Pa00TO CTYIEHTOB HA JIEKIUU

1.OcyuiecTBieHrE KOHTPOIIS 32 BEICHUEM CTYICHTAMHU KOHCIIEKTA JIEKIUH.
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2.0ka3aHue CTyIeHTaM MOMOIIM B BEJICHUM 3aUCH JICKIIUM (aKIICHTUPOBaHHUE
U3JIOKEHUS MaTepuralia JICKIIUM, BbIJEICHUE TOJI0COM, MHTOHAIIMEH, TEMIIOM pEe4M Hau-
OoJiee BaxkHOUM MHGOPMAIIMU, UCTIOIL30BaHUE T1ay3 JIJIs 3alTUCH TaOIuUI, BEIYepUUBaHUS
CXEM U T.I1.).

3.IIpocMOTp KOHCIEKTOB JEKIMI CTYICHTOB (J10, BO BpeMsI, MOCIIE JIEKIIHH).

4.Vicnionb30BaHUE TPUEMOB MOJJIEPKAHUSI BHUMAHUS U CHSITUS YCTaJIOCTH CTY-
JIEHTOB Ha JIEKIIUU (PUTOPHUUECKHE BOMIPOCHI, IIIYTKHA, UCTOPUUYECKHUE IKCKYPCHI, pac-
CKa3bl U3 )KU3HU 3aMevaTeNIbHBIX JIFOJICH, U3 OMbITa HAYYHO-UCCIIEI0BATEIBLCKOM, TBOP-
YeCKOM pabOThI MPEToaBaTelIs v T.11.).

5.Pa3pemienue 3agaBaTh BOMPOCH JICKTOPY (B XO€ JICKIIUU WU TIOCTIE Hee).

6.CornacoBanue coo0IIaeMOro Ha JICKIIMM MaTepualia ¢ CoAep KaHueM JIPyrux
BHJIOB ayJIUTOPHOMN U CaMOCTOSITEIbHON PabOTHI CTYAEHTOB.

V. Kpurepuu ouieHKH pe3yJibTATUBHOCTH JICKIIUN

1.Crenens peanu3anuu miaHa JeKIuu (ToJIHasl, YaCTUYHAs ).

2.CteneHb NOJTHOTHI M1 TOYHOCTH PACCMOTPEHUS OCHOBHBIX BOIIPOCOB, pac-
KPBITHUE TEMBI JICKIIUH.

3.MadopmaliioHHO-TI03HABATEIbHAS [ICHHOCTD JICKIIHH.

4.BocrurareabHOE BO3AECUCTBUE JICKIIAH.

S.MeTepl/laJILHO-TeXHI/I‘IeCKOC o0ecrneueHve TUCHMUILINHBI.

JIeKIIMOHHBIE Y MPAKTUYECKUE 3aHITHUS IPOBOASATCS B Ay IUTOPUSIX, OCHAILICH-
HBIX 000pyI0BaHKEM, 00ECTICUNBAIOIINM PEeATU3aLUI0 HUHTEPAKTUBHBIX 00pa3o0-
BaTEJIbHBIX TEXHOJIOTUH, a TAK)KE CETEBBIM 000PYyA0BaHUEM, MTO3BOJISIFOLIUM peasu-
30BaTh BO3MOKHOCTH 00pa30BaTEIbHBIX TEXHOJOTUNA U TEXHOJIOTUU OTIEPATUBHOTO

JI0CTyIa K UHPOPMALIMOHHBIM PECYpCaM.

[To mucumnnnrae «PU3nKa MOBEPXHOCTH MOJTYITPOBOJIHUKOBY» UMEETCSA KypC
BUJICO — JICKIIMH, OXBATHIBAOIINK BCE MOAYJIH, BKIIFOUYCHHBIE B ITPOrpaMMy JUC-

OHITIIUHBI.

[Iepedyenp MporpaMMHBIX MPOJTYKTOB BKIIFOYAET :
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* TIpoayxtet MICROCOFT (Desktop Education ALNG LicSaPk OLVS
Academic Edition Enterprise) moanucka (Open Value Subscription) Ne V 2123829;

« Kaspersky Endpoint Security CtangapTtasiii Russian Edition Ne nunien3uu

17E0-180427-050836-287-197;
 Academic MathCAD License
* Apxusarop 7z (6ecmiatHoe 110)

» IIporpamma mns pa6otsl ¢ pdf myOnukamusmu Adobe Reader (OecratHoe

[10)

» [laker maremaruueckoro anaims3a SMath Studio (6ecrmataoe I10)

* Cucrema noctpoenue rpaduxoB SciDAVis (6ecruiatnoe 110)

* Cpena pa3paOoTku BUPTyalibHBIX pubopoB MyOpenlLab (OecmatHoe
[10)

Cucrema nokansHoi cetu KBI'Y npenoctaBisgeT BO3MOKHOCTh OJITHOBPEMEH-
HOI paboThl OOJIBIIOrO KOJMYECTBA MOJIb30BATENIEH KaK B JIOKAJIbHOW CETH BY3a,
Tak u yepe3 ceTb «MHTepHeT» ¢ coboaeHneM TpedoBaHni HHGOPMAIIMOHHON 0e3-
OMAaCHOCTH M OTPaHUYEHUEM JIOCTYyIa K MHpOpMaLUK. DIEKTPOHHAsS UH(POPMAITHU-
OHHO — oOpa3zoBarenbHas cpena KBI'Y mo3BoiseT ocymiecTBiIATh paboTy 00y-

HJaromiuxcsa 13 JIFO00M TOYKH A0CTYyIIad, B TOM YHCJIC U3BHC BYy34d.

JIJ1st CTYI€HTOB C OrpaHUYEHHBIMU BO3MOKHOCTSMM 370POBBSI CO3JaHBI
CHelUalbHbIE YCIOBHS JUUIS OJy4YeHHsI 00pa3oBaHus. B 1ensx 1ocTynHocTy mno-
Jy4€HHUs BbICHIEro 00pa3oBaHus MO 00pa30BaATENbHBIM IPOrpaMMaM UHBAJIUAAMU U
JULAMU C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsSl YHUBEPCUTETOM O0ECIIeUrBa-
etcsi: 1)anpTepHaTUBHAs Bepcus odUIIMaIBLHOTO caiiTa B ceTu « UHTepHeT» 11 cia-
OOBHIAIINX; 2)IPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOLIEr0 00yyarouemMycs Heo0xo-
JUMYIO TIOMOIIIb; 3 )/ Jisl ”HBAJIUJIOB U JIUIl C OTPAaHUYECHHBIMU BO3MOKHOCTAMHU 3/10-
POBBS TIO CITYXY - TyOJIMPOBaHUE BCIYX CIPABOYHON MHGOPMAIIMK O PACTIHCAHUH
y4eOHBIX 3aHATUI; 00ecIeueHne HaUIeKalluMU 3BYKOBBIMH CPEACTBAMU BOCITPOU3-

BCACHUA I/IH(i)OpMaI_II/II/I. I[J'IH HHBAJINAO0B U JIMII C OTPaHUYCHHBIMH BO3MOKHOCTAMU
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310pPOBbsl, UMEIOIMX HAPYLIEHUS OIIOPHO-ABUTAaTEIBLHOIO anmapara, Co3aHbl MaTe-
pHAIbHO-TEXHUUECKHE YCIIOBUS 00ECIIEUNBAIOIIE BO3MOKHOCTh OE€CIIPENATCTBEH -
HOT'0 J0CTyNa 00y4YarIuXcs B y4eOHbIE TOMEIIECHHSI, 0ObEKTY MUTAHUSI, TyaJIE€THbBIE
U IpyTUe TMOMEIICHHS] YHUBEPCUTETA, a TAK)KE MPeObIBAaHUS B YKa3aHHBIX ITOMeEIIIe-
HUSX (HAJIMYUE PACIIMPEHHBIX ABEPHBIX IPOEMOB, OPYUHEH U IPYTUX MPUCIIOCO0-

JICHUN).
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JIucT u3meHeHui (JOMOTHEHUH)
B paboueil mporpaMMme TUCHUTITUHBI (MOTYJIs)
«Du3nKa MOBEPXHOCTHU MOIYIPOBOJHUKOBY
110 HANPaBJIECHUIO OJATOTOBKH «DJEKTPOHUKA HAHODJICKTPOHUKA
(CoBpemenHbIe HH(POPMAITMOHHBIC TEXHOJIOTUH B SJIEKTPOHHOU TEXHUKE)
2020-2021 yu.r.

No OnemenT (myHKT) PIT]]
/1

IlepeyeHb BEBIHOCUMBIX H3Me-
HEHUH (JIOMOJTHEHM)

IIpumeuanne

O6CY}K,ZICH3, U PCKOMCHAOBAHA HA 3aCCAaHUU Ka(bel[pbl DU3NYECKUX OCHOB MUKPO- "

HaHOJJICKTPOHHUKH ITPOTOKOJI No OT «

» 2020 r.

3aB.kadenpoit ®OM u HD, npod.

[ITe63yxoB A.A.
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