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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: duzuka IMOBCPXHOCTU U I'paHUL] pa3aciia
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa HAHOMETPOJIOTUM U HAHOMAaTEPHAaJIOB

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

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

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

[Iporpammy coctaBui: A.A. YUynpuk, kaua. ¢u3.-MaT. HayK, JTOIIEHT

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl HAHOMETpoJIoruu U Hanomatepuanos 03.03.2023



AHHOTANMA

Kypc mocBsmieH HM3ydeHHIO CIIOCOOOB AMArHOCTUKU COCTOSHHSI M MOAM(MUKAIUY MOBEPXHOCTH M T'PAHUIL
pasnena.

B xypce paccmarpuBaroTcs Cieayonme pasaeibl:

OcCHOBHBIE TIOHSITHUS O TIOBEPXHOCTHU KaK 00 00beKTe PU3NUECKUX UCCIIEOBAHUM
SIBneHus Ha rpaHuue pa3zgena TBEPIOE TENO — ras

DJIeKTPOHHBIE CBOIMCTBA IPAaHMIIBI Pa3ziesia MOTyIPOBOTHUK-TUIICKTPUK
MeTozb! HcceI0BaHMsI COCTOSHHS OBEPXHOCTH M IPAHMIL pa3zeia

1. lean u 3apa4n

Henp AucoMnInHBI
- U3y4YeHHe OCHOB (PM3HKH NOBEPXHOCTH M I'PAHMIL pa3zea.

3agauu AU COMIIHHBI
* U3y4YEHHUE POJIN MIOBEPXHOCTHU B (PU3NUYECKUX CBOWCTBAX HAHOMATEPHAJIOB;
* U3y4YEHUE BIMSIHUS IPAHUI] pa3ziesia Ha XapaKTePUCTHKU 3JIEKTPOHHBIX IPHOOPOB;
* U3y4eHue cnoco0OB JUArHOCTUKU COCTOSIHUSA U MOAU(DUKAIMN TIOBEPXHOCTH U TPAHUI] pa3Jiena.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaTOpbl JOCTHKEHNUS KOMIIETEHIINH
[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH I[K-1.1  Bunageer  ¢yHAaMEHTANBHBIMH  TOHSATHSIMU,
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON 3aKOHAMU U TEOPUSIMHU COBPEMEHHON (U3NKU

MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHaMMTUYECKHE U UMUTAITMOHHEIC)
WCCIICIOBAHMSI

[IK-1.3 Brageer KyapTypoi IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYYHBIX OOBEKTOB M CHCTEM

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh [MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
noaxozsiee 000pyI0BaHHE, HHCTPYMEHTBI M |UCIIONB3YEMBIX ~TEOPETUYECKUX IOJAXOMOB M YMCHHUE
METO/IbI MICCIICIOBAHMH [UISl PSLICHHS 32/1a4 B |OLCHUBATh TOYHOCTh NPUOJMKCHHBIX — aHAIUTHYECKUX

n30paHHON MTPEIMETHOM 00JIacTH METOHO0B BLIYUCIEHUN

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh [IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U OTHOIIICHHS UCTIOIB3YEMBIX MTOHITHH U MOJleNen

METOJIOB

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXY.JII0)

B pesynbrare 0cBOGHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HaTh:
- KJIacCU(pUKALMIO MOBEPXHOCTEH M TpaHUI] pas3iesia, TEOPHUIO MX CBOWCTB M METOABbl HU3MEPEHUS
OCHOBHBIX IIapaMETPOB, POJIb TPAHUIl paszesia B NEKTPOHHBIX MPUOOpPaX, KOJUIOMIHBIX CUCTEMax H
MpH B3aMMOJICHICTBUHM HAHOOOBEKTOB.

YMETh!
- ONpeAessTh MapaMeTphbl MOBEPXHOCTH W TPAaHUL pasfiesia B IEKTPOHHBIX MPHOOpax, KOJJIOUIAHBIX
cHCTeMax U MPH B3aUMOJIEHCTBUU HAHOOOBEKTOB.

BJIaJIETh:

- TEOPETHUYECKUMHU MOJIEJISAMU M METOAAMU M3MEPEHUM, UCIIONIb3yeMbIMU I pacuy€ToB HapaMeTpoB
MTOBEPXHOCTH M FPAHHULL pa3zena.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

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




TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAst
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
Beenenne. OcHOBHbIE  MOHATUS O
1 MOBEPXHOCTH Kak 00 o0beKTe 2
(bU3MUECKUX MCCIICIOBAaHUI
) SBneHns Ha rTpaHuLe paznena TBEpHoe 10 5
TENOo — ra3
3 DNEeKTPOHHBIE CBOMCTBa TPaHHIIBI 10 5
paszerna MnoaynpoBOAHUK-TUIEKTPUK
4 Metonbl  HCCIEOBAaHUS ~ COCTOSHHS 3 5
MOBEPXHOCTH U TPaHHUII pazzesa
Hroro yacos 30 15
[ToaroroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 vac., 1 3au.ex.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 8 (Becennuit)

1. BBC,E[GHI/IG. OCHOBHEBIE ITIOHATHUS O MNOBCPXHOCTH KaK 00 00BeKTe (1)I/I3I/ILICCKI/IX I/ICCJ'IC,I[OBaHI/Iﬁ

[ToBepxXHOCTHBIH CIIOW Kak TpaHuma pasnena ¢as. Yuctbie noBepxHOCTH. CTPYKTYpa MOBEPXHOCTH,
pernakcanusi U pekoHCTpyKuusi. [IpuMepsl penakcaluu U PeKOHCTPYKIMU MOBEPXHOCTH METAJUIOB.
PeKoHCTPYKIMS TIOBEPXHOCTH JJIEMEHTApHBIX M OHMHAPHBIX MONYNPOBOAHUKOB. CTPYKTypHBIE
neeKThl TOBEPXHOCTH.

2. SIBnenHus Ha rpaHuUlle pas3neia TBEPAOE TENO — ra3

arMoc(epbl B BaKyyMHOW Kamepe. Pollb TOBEpXHOCTH BO B3aMMOJICHCTBUM HAHOOOBEKTOB B
WaeanbHOM BakyyMe. BiusHHE MTOBEPXHOCTH Ha XapaKTEPUCTUKH BAaKYYMHBIX 3JEKTPOHHBIX
npuOOopoB.

[MoBepxHocTHOE Harskenne. CBOOOIHAs TOBEpXHOCTHast 3Heprusi. [loBepXHOCTHass SHEPrHUs
TBEPABIX TNl U MeTOAbI €€ BhruncieHus. KosdummeHT moBepXHOCTHOTO HATSHKEHUS IS TPAHUIIBI
paszziena IByX (a3 oIHOTO M TOTO e BElIecTBa U JUIS Pa3InIHBIX BEIIECTB.

TepMonuHamMHueckoe ONHCAHWE MOBEPXHOCTHBIX siBieHWA. Koadduimenr moBepxHOCTHOTO
HaTsDKGHUS U cBOOOmHas sHeprus. YpaBHeHue ['mb0ca-lenpMromnbiia 1 TOBEPXHOCTHEIX SIBIICHUH.
[Tonnas noBepxuoctHas 3ueprus. @opmyna Jlammaca. 3aBUCHUMOCTD JTaBJIEHHUS HACBHIIIEHHOTO Tapa
OT pajuyca KpUBHU3HBI )KUIKOU KAILIH.

KpaeBoit yron. Ypasaenue IOura. Anresust u xoreszus. CBsi3b paOOTHI aire3ud C KPAaeBbIM YIIIOM
cMmaunBaHusi. OcOOEHHOCTH aJIT€3MOHHOTO B3aUMOJICHCTBUS paciiaBoB. KanmisipHbie sSiBICHUSI.
[Tonarue o xomonaax. TUITBI KOJUIOMIHBIX CUCTEM. POJIb MOBEPXHOCTHBIX SIBIEHUH B KOJUIOMIHBIX
CHCTEMaX.

3. 3J'IeKTpOHHI>Ie CBOICTBA I'paHUIIbI pa3ciia MOJYIIPOBOAHUK-AUIICKTPUK

ATOMapHO-4KCTasi HOBEPXHOCTD MOTYNPOBOIHUKA. PeanbHast MOBEpXHOCTh. DNEKTPOHHAS CTPYKTypa
noBepxHocTu. IloBepxHOoCTHBIE cocTossHMs. Monenu Tamma wu  loxnu. Pacnpenenenue
MOBEPXHOCTHBIX COCTOSHUH 10 3Hepruu. [loBepXHOCTHBIN 3axBar M pekoMOMHauus. Mozaenb
oxmm-Puna. CkopocTh MOBEPXHOCTHOM PEKOMOUHAIINH.



Emxocte MUII-ctpykrypbl. Bonbr-dapagnas xapakrepuctuka (B®X). BOX B mnpucyrctBum
[IOBEPXHOCTHBIX cOCTOsAHUM. OnpezeneHre IIOTHOCTH IOBEPXHOCTHBIX COCTOSHUM U3 U3MEpeHuil
B®X. Binsinue noBepXHOCTHBIX COCTOSIHMN Ha XapaKTEPUCTHKH MOJyIPOBOIHUKOBBIX TPUOOPOB.

4. MCTO,I[BI HUCCIICAOBAaHUS COCTOAHHNA ITOBCPXHOCTU U I'PAHUIL pa3aciia

AtoMHO-cuioBasi MUKpockonus. CKaHUPYIOIIas TYHHEIbHAs MUKPOCKONHUSA. ATOMHBIE MAaHUITYJISILIUH
¢ momotpio CTM st opMUpOBaHUSI HAHOCTPYKTYP.

DJIeKTPOHHAS OXKEe-CHEKTPOCKOIUS, (DOTOINEKTPOHHAS CIEKTPOCKOMHMSA. DIIEKTPOHHAs TUPPaKIHS
MEJUICHHBIX M OBICTPBIX ANIEKTPOHOB. PaccesHre MoHOB oBepXHOCTHI0, EXAFS- monoGHbIe METOIBI.

Mertonst Tepmana u beprtynna. CrieKTpocKonusi IITyOOKHX YPOBHEHA.

5. Onucanne MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOXYJII0)

VYuebHas ayquTopHsi, OCHAaIllEHHAs! MyJIbTUMEANA IIPOEKTOPOM, 3KPAaHOM U MUKPO(OHOM.
6.IlepeyeHb pexoMeHYeMOM JIMTEPATYPHI

OcHoBHas 1uTeparypa

1. O. 3enrymn «®duzuka noBepxaHoctn». M., Mup, 1990, 536 ctp.
2. @. bexmrenr, P.Ouaepnaitn «IloBepxHOCTH 1 TpaHUIIBI pa3ziesia MoTyIpOBOJHUKOB». M., Mup,
1990, 484 c.

JononaurtensHas IuTEparypa
1. B.M. Ponnyrusa « @u3nkoxumus NoBepxHocTny». Jonronpynusiii: M3narenbekuii 1oMm «HTENIEKTY,
2008, 565 crp.
2. C. 3u «Dusmka noaynpoBOIHUKOBEIX IPUOOPOBY», B 2-X KHHTaX. 2-¢ nepepad. u gorm. uza. M.: Mup,
1984. 456 c.

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

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

CryneHT, M3y4yalOlM{d AWCUUIUIMHY, JOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJIKCH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATH ITOJTYUYCHHBIC 3HAHUA JId PCIICHUS PA3JIMYHBIX 3a/a4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HANPSHKEHHOW CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;



— TpopaboTKy y4eOHOro MaTepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOATENBHOTO U3yUEHUS;

— peUICHUC 3a1a4, npcajraraCMbiX CTyACHTAM Ha 3aHATUAX,
— INOATOTOBKY K BBIITIOJIHCHUIO 3a,[[aHPII7[ TeKyu[efI n HpOMe)KyTO‘lHOﬁ aTTCCTalum.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLIAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, ClexyeT oOpamarbcs 3a KOHCYIBTALMSMU K
MIpenoAaBaTesio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEeMAaTHUKOU 3aHATHI.



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
kadeapa HAHOMETPOJIOTUM ¥ HAHOMAaTEpPHAaJIOB

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: A.A. Uynpuk, kaHJ. pu3.-Mar. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITN) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,
3aKOHAMU U TEOPHUSIMU COBPEMEHHON (DU3UKH

[IK-1.3 Brnageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJlaud U
MOZIEIIMPOBaHUS €CTECTBEHHOHAYUYHBIX OOBEKTOB M CHCTEM

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM [T peIlieHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTUYECKHUX
METO/I0B BBIYMCIICHHMA

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBECHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare nzyueHus AuCHMIUIMHBI « DU3MKa TTOBEPXHOCTU M TPAHUI] pa3/ieliay o0ydaromuiics JOJKeH:

3HATb:

- KJIacCU(pUKALMIO MOBEPXHOCTEH M TpaHUI] pas3iesia, TEOPHUIO MX CBOWCTB M METOABbl HU3MEPEHUS
OCHOBHBIX IIapaMETPOB, POJIb TPAHUIl paszeiia B MEKTPOHHBIX MPUOOpPaX, KOJUIOMIHBIX CUCTEMaxX H

MpH B3aMMOJICHICTBUHM HAHOOOBEKTOB.
yMeTh:

- OIIPCACIIATh MapaMCTpPbl MOBCPXHOCTHU U I'paHUL] pa3Aciia B IJICKTPOHHBIX HpI/I60an, KOJIJIOMIHBIX
CUCTEMAaX U IIpU B3aHMOI[eI>iCTBPIPI HaHOOOBEKTOB.

BJIAA€Th:

- TEOPETHUYECKUMHU MOJIEJISAMU M METOAAMU M3MEPEHUM, UCIIONIb3yeMbIMU I pacuy€ToB HapaMeTpoB

MOBCPXHOCTH U I'PpAHUIL pa3aciia.

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

B nauane KaK0ro 3aHATUA MPOBOAUTCA KpaTKI/Iﬁ OIMpoC IO TEMC NPCAbIAYIICTO 3aHATUA

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst

Bonpocs k quddepeHnmpoBaHHOMY 3a4eTy:

1. [ToBepXHOCTHBIH €O Kak TpaHUIla paszena ¢as.

2. Posib MOBEpXHOCTHU BO B3aMMO/CHCTBIMHM HAHOOOBEKTOB B H/I€AILHOM BAaKyyMe.

3. TloBepxHocTtHOe HarsbkeHHe. CBoOOmHAs TMOBepXHOCTHas dSHeprus. lloBepxHOCTHast SHeprus
TBEPIBIX TEJ U METOABI €€ BBIYUCICHHUSL.

4. KoauuneHT mOBEpXHOCTHOTO HATSOKECHHUS Ul TPaHULBl pas3lena AByX (a3 OZHOTO M TOTO XKe
BELIECTBA U JUIsl pa3IMYHbIX BELIECTB.

5. TepmoauHaMu4eckoe ONMHCAaHUE TOBEPXHOCTHBIX sBIeHUH. Kod(pPHUIMEHT MOBEpXHOCTHOTO
HaTsKEHUS U cBOOOAHAs 3Heprusl. YpaBHenue ['ud0ca-I ensmromnbia s MOBEPXHOCTHBIX SIBJICHUH.

6. [lonnas moBepxuoctHast sHeprus. Popmyna Jlammaca. 3aBUCMMOCTh AaBJICHHUS HACBILICHHOTO IMapa
OT paJiyca KpUBU3HBI )KUAKOH KaIUIH.

7. Kpaesoii yron. Ypasaenue HOnra. Anresust u xoresusi. Cesizb pabOThl aAre3u ¢ KPaeBbIM YIJIOM
cMmaunBaHusi. OcoOEHHOCTH a/ire€3MOHHOTO B3aUMOACHUCTBUS paciuiaBoB. KanwmisipHeie siBIeHUS.

8. IlonsiTue o xomnongax. THIBI KOJUIOUAHBIX cUCTeM. Pojb MOBEPXHOCTHBIX SIBJICHUH B KOJUTOMIHBIX
CUCTEMaX.

9. AtomapHO-uMcTasg TOBEPXHOCTh TMONYNPOBOJAHUKA. PeanbHas NOBEPXHOCTh. OJIEKTPOHHAS
CTPYKTYpa IOBEPXHOCTH.



10. TloBepxnoctHble coctosHUA. Monenn Tamma u IHoknu. PacnpeneneHue NOBEPXHOCTHBIX
coctossHUH 0 dHepruu. [loBepXxHOCTHBIN 3axBaT u pexomOuHarws. Moxaens [loknu-Puna. Cxopocts
MOBEPXHOCTHON PEKOMOMHAINH.

11. Emrxocts MAII-cTpykTypbl. Bonbr-dapannas xapakrepuctuka (BDX). BOX B mpucyrctBun
MOBEPXHOCTHBIX COCTOSIHUN. OmpeneneHre IUIOTHOCTH MOBEPXHOCTHBIX COCTOSIHUA W3 W3MEPEHUil
B®X.

12.  AromHO-cuiioBasi Mukpockomnusa. CkaHHMpyoias TyHHENbHas MHUKPOCKONMHS. ATOMHbBIE
MaHUIyJsauH ¢ nomousio CTM anst popMupOBaHUS HAHOCTPYKTYDP.

13. DneKkTpoHHasi 0¥Ke-CIEKTPOCKOIHS, (POTOIEKTPOHHASI CIIEKTPOCKOIUS. DIEKTPOHHAS JU(PpaKLus
MEJIJICHHBIX U OBICTPBIX AMEKTPOHOB. PaccessHre noHoB noBepxHOCThI0, EXAFS- mogo6HbIe MeTOBI.

14. Metonb Tepmana u beprimysna. CrieKTpocKomus TITyOOKHX YPOBHEH.

15. PekoHCTpYKIMS MOBEPXHOCTH 3JIEMEHTApPHBIX W OWHAPHBIX IOIYNPOBOAHUKOB. CTPYKTypHBIE
neeKTsl TOBEPXHOCTH.

Kputepun onennBanus

Onenka ommuno 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka oOmMYHO 9 Oa/uioB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommyHO 8§ OGamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh IMOIy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

OHGHKa XOpouIo 6 0aJI0B - BEICTABISACTCS CTYACHTY, €CJIK OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OOITYCKACcT B OTBETEC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U TI0 CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIE 3HAHMS Ha IMPAKTHKE, HO JTOMYCKAET B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka yIOBICTBOPHTENbHO 4 Oamga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapYILCHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOI0 MaTepHala, HO IPU ITOM
OH OCBOWJI OCHOBHBIE Pa3Jeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC [UIs NaJlbHEHWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OJIyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKH B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3JeliaMy yu4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAHIAPTHON CUTYaIHH.

OueHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCSl CTYACHTY, KOTOPBIA HE 3HAET OOJbIICH YacTH
OCHOBHOTO COJCpKaHUsI y4eOHOH MpOorpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(OpMyIHPOBKaX OCHOBHBIX MPUHIIUIIOB U HE YMEET UCIIONb30BaTh MOTYyYCHHBIC 3HAHHS ITPU PEIICHUN
THUIIOBBIX 33]1a4.

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

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



OmeHka 3a ceMecTp BBICTaBISICTCA IO pe3ylbTaTaM YCTHOTO Au((epeHIMPOBAaHHOTO 3avera,
MPOBOIMMOTO B KOHIIE cemecTpa. Ompoc CTyIeHTa He J0JDKEH MpeBbImars 40 MUHYT.



