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1. Ilean ocBOeHUs AUCIUTIIHHBI

HensiMu ocBoeHUsT AUCHUILTUHBI «DU3KKa TOBEPXHOCTHBIX SIBICHUN» SIBIISIOTCS:

- O3HAaKOMJICHHE CTYJIEHTOB CO CHEeIM(PUICCKUMU METOAaMH aHaJIn3a TOBEPXHOCTH,
MO3BOJIAIONINE TONydaTh MHPOPMAIUI0 O XUMHUYECKOM COCTaBe, CTPYKTYype MOBEPXHOCTHBIX
CJIOEB M JIEKTPOHHBIX CBOMCTBAX MTOBEPXHOCTH;

- pacCMOTpPEHHE TMOBEPXHOCTHBIX CBOMCTB TBEpPJOrO Tella: JBUXKEHHE BJIEKTPOHOB,
JBI)KEHHUE aTOMOB, aJICOPOIINS aTOMOB M MOJICKYJI.

2. Mecto nucuuniannabl B crpykrype OIl 0akasaBpuara

JucuuruinHa (U3UMKa TOBEPXHOCTHBIX SIBICHHH OTHOCHTCA K BAapHAaTHBHOM YacTu
po(eCCHOHAIBHOTO ITUKJIA.

N3ygaercsa nocne NpoxokaAeHus AUCLUILIINH MaTeMaTHYECKOIO U €CTECTBEHHOHAYYHOTO
IIUKJIa, a TaKkKe IOCJIE€ OCBOCHUS OCHOBHBIX IUCHMIUIMH INpodeccruoHanbHoro mnukiaa. Ilpu
W3YYEHUH HIMPOKO HCIHOJB3YIOTCA 3HAHUS, YMEHUS M IPAKTUYECKHE HAaBBIKM YKa3aHHBIX
JUCLUIUINH.

3. Ilnanupyemble pe3yJbTaTbl O0y4eHUS MO JAUCHMILIMHE, COOTHECEHHbIE C
IVIAHNPYeMbIMH pe3ybTaTamu ocBoeHusi OIl 0akanaspuarta

[Ipouecc u3yueHus: NMCUUIUIMHBI HallpaBleH Ha GOpMHUpPOBaHHE CIEIYIONINX 3JIEMEHTOB
komrnereHmii B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuobpeTeHus cCleayloux 3HAHHM,
YMEHH, HaBBIKOB U (WJIHM) OTIbITA 1EATEIbHOCTH:

®opmupyemas NnauKaTop 10CTHKEHUS IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB
KOMIICTCHIIUSA KOMIICTCHIIUHA oﬁyqe}["ﬁ
(xox n (xox n popmMyIHPOBKA
¢hopmynnposka)
ITpodeccuonanbHble KOMIETEHIIUN
[K-2 N TIK-2.1. 3naer 3HaTh:
Cnocoben METOJIBI pa3pabdOTKu — OCHOBHBIE MOTHUBBI, HOOYXKIAIOMIUE K
apryMEHTHUPOBAHO 3¢ (HEeKTUBHBIX HCCJICIOBAHUIO TTOBEPXHOCTH;
BBEIOMPATH U AJTOPUTMOB PEIICHUS —  NIPHUHLUIIBI padoTHI puOoOpoB
peann30BbIBATh HA Hay4HO- TUGPaKIUU  MEIJICHHBIX JJIEKTPOHOB,
IIPAKTUKE HCCIICI0BATC/ILCKUX MOJIEBOM MOHHOH MHUKPOCKOIINH,
> PexTUBHYIO 3ajad. paccestHust MEJIJIEHHBIX HOHOB,
METOJUKY CKaHUPYIOIIEH TYHHEJIbHOMN
skcniepuMentanbaoro | MU/ T1K-2.2. [Ipumenser MHUKPOCKOITHH;
HCCIICI0BAHNA aJI'OPUTMBI PCIICHU A —  OTJIMYUTEILHBIC 0COOCHHOCTH
napameTpoB U MCCJIEI0BATENbCKUX 3a1a4 KPUCTAILTNYECKOIT CTPYKTYPBI
XapaKTePUCTUK C UCIOJIb30BaHUEM TIOBEPXHOCTH u NEKTPOHHOM
an6OPOB, CXEeM, COBPEMEHHBIX SI3BIKOB CTPYKTYphl OT OOBEMHBIX CBOHCTB
YCTPOICTB U MPOrPaMMHUPOBAHHS. TBEPJIOTO TelIa;
YCTaHOBOK VYMeTh:
SJIEKTPOHMKHU U NI _TIK-2.3.  OOnamaer | _  cavocTosTenbHo OCBAMBATE -
HaHORJIEKTPOHUKH HaBbIKAMU pa3paboTku IPaMOTHO NPUMEHSATD PEe3yJbTaThI
pa3IUYHOTO CTpaTEruy U METOJ0JIOTUH HOBEIX 9KCIIEPHMEHTATbHBIX u
(GYHKITMOHATTLHOTO UCCJIEIOBAHUS  U3JENui TEOPETHUECKUX YICCIIeIOBAHMIL B
HAIHAYCHUA MHKPO- " obmacty (Gu3MKK TBEPIAOro Tela M
HAHORJIEKTPOHUKH [OJTYIPOBO/IHHKOB;
—  CaMOCTOSITEIPHO BBIOMpPATh METOIBI
00BEKTHI HCCIICIOBAHMIL;
Baanern:
— CTaHJapTHOH TEPMHUHOJIOTUEN,




— MCTOAaAMH

OCHOBE
peuieHui;

00paboTKu

HCCIIEJ0BATEIBCKOTO
OIICHKOM () PEKTUBHOCTU €ro pabOThI U
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HAay4YHO-TEXHUYECKOU

4. O0beM, CTPYKTYpa U colepKaHHue TUCHUUILTHHBI

OO6mas TpyA0eMKOCTh TUCHIUTIINHBI COCTABIISCT 2 3a4eTHRIC SIUHUIIBI, 72 aKaj.Jaca.
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BBenenne. 3agaun Kypca.
BzaumopeiictBue aroMoB
1 |B TBEpHOM Teme. SBneHus| 8§ | 2 5 @poHTaTBHBINA OMPOC
Ha IIOBEPXHOCTU TBEPIOIO
Tena
XUMHUUYECKUN COCTAB
2 |moBepxHOCTU. MeTo bl 8 | 4 10 | 1 10 DpoHTaTBHBINA OMPOC
aHaJIN3a.
CTpyKTypa HOBEPXHOCTH.
[ToBEpXHOCTHBIE METOIBI N
3 P O I S 10| 1 10 | ®pouTansHBIi onpoc
aHaJIu3a CTPYKTYpPbI
MTOBEPXHOCTH
DIIEKTpOHHAs CTPYKTypa .
4 P PYKIYP 8 | 4 1 10 OpOHTAIBHBIN ONIPOC
MTOBEPXHOCTH
BIKEHHE aTOMOB Ha .
5 A 8 | 2 1 10 @poHTaTBHBINA OMPOC
ITOBEPXHOCTH.
Ancopbuuns aTOMOB H .
6 | Meopont 8 | 4 1 10 DpoHTaJIBHBINA OMPOC
MOJIEKYJ Ha MIOBEPXHOCTH
3amura OT4YETOB 10
7 |JlabopaTopHble 3aHATHS 8 20 H
BBIIIOJIHEHHBIM




nabopaTopHBIM paboTam

0.3 ] 28.7 3auer

Bcero 20 20| 3 |03 28.7

Conepxxanue pa3aeioB IUCHUNIHHBI

1.Tema 1. Benenue. BzaumonelictBue aTOMOB B 00beME U Ha MOBEPXHOCTU TBEPIOTO Tea.
MoTuBbl, MOOYXXIAIOIMIMEe M3y4daTh IOBEPXHOCTh: TEPMOMOHHAS SMHCCHS, BBIpAIIMBaHUC
KPHUCTAJJIOB, KaTaju3, MOJYyIPOBOAHUKOBAs IPaHULA pa3zeia, TOHKUE IJICHKU, MOJIEKYJSPHO-
JTy4eBas SMUTAKCHUsS. DKCIIEPUMEHTAIbHBIE METOIbI aHAJIN3a TOBEPXHOCTH.

2. Tema 2.

Mertoapl aHaM3a XHMHYECKOTO COCTaBa IOBEPXHOCTH: OXKe JJIeKTpoHHas crekrpockomms (PDOOC).
ocHoBHBIe cBodictBa PDOC. @DHU3MUECKHE OCHOBBI PEHTI'CHOBCKOW  (POTOIIEKTPOHHOU
cnektpockonuu  (P®SC). Bropuuno-uonHass wmacc-cnekrpometrpus (BUMC). CpaBuenue
BUMC, POOC u POOC.

3.Tema 3.

CrpykTypa moBepxHOCTH. Penakcanus u peKOHCTpYKLUs MOBepXHOCTH. [IBymepHbie perieTkn bpase,
OIMCaHHE CTPYKTYpP BEPXHHX CJIOEB MOBEPXHOCTH. MeETOIbl aHaiM3a KPHCTAJUTMYECKOH CTPYKTYpBI
MMOBEPXHOCTH: AUQPPAKITUS MEUICHHBIX 3JIeKTpoHOB ([IMD), moneBas monHas Mmukpockomus (I[TMM),
cKkaHupylomas TyHHenbHass Mukpockonus (CTM), paccesaue MemieHHBIX HoHOB (PMU). Ilpumeps
HOBEPXHOCTHBIX CTPYKTYP.

4. Tema 4.

DNEKTpOHHAsI CTPYKTypa MoBepXHOCTH. KOHTAKTHBIN MOTeHIMAN 1 padoTa Beixona. M3mepenue
pabotsl Bhixosa. [IOBEpXHOCTHBIE COCTOSIHUS M UCKPUBIICHHE 30H. MI3MepeHue pacnpeneineHus
IUIOTHOCTA COCTOSIHUM DJIGKTPOHOB C TOMOIIBIO0  yIBTPaduOIETOBONH  (HOTOIIEKTPOHHOU
cnektpockonuu (YDIC). [Tnazmonsl. OnTHdecKkrue CBONCTBA MMOBEPXHOCTH.

5. Tema S.

JIBIbKeHWEe aTOMOB Ha TOBEPXHOCTH. [lOBepXHOCTHAas JMHAMUKA PpEHICTKU: Je(EeKThl, JOMEHHBI,
crynenbku. [ToBepxHocTHas quddysus. [loBepXxHOCTHOE MIaBICHHE.

6. Tema 6.

Ancopbums aToMOB M MoJieKyJl. [loBepXHOCTHOE HaTsKEHHE, MMOBEPXHOCTHOE HATSDKEHHE W yAeIbHas
CBOOOIIHAST DHEPTHsI TIOBEPXHOCTH. AJCOpOIMOHHBIE Tporecchl. Xemocopbmms. IloBepxHOCTHAs
cerperamus. OcaxAeHHE TOHKHX IUICHOK. DIMUTAKCHUAIBHBIM POCT TOHKHUX IUIEHOK MoOJeKyspHO-
JTy4yeBast SIIUTAKCHSL.

7. Tema 7.

JlaGopaTtopusie 3ansTHs. IlonroroBka o0pasmoB I MPOCBEUMBAIONIEH JJIEKTPOHHON MHKPOCKOIIMHA Ha
ycranoBke. QUANTRA, Aranu3 cTpyKTypsl yriieponubix wieHok Ha CTM. OnpeneneHne XUMHUIECKOTO
coctaBa 00pa3ioB Ha yctaHoBke POOC.

5. Oo0pa3oBaTeiibHbIe TEXHOJOTHMHM, HCIHOJb3yeMble TMPH  OCYLIECTBJIECHHH
o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUIINHE

[TpakTudeckasi peanu3anus KOHIEHIINH TPOOJIEMHOTO 00yUYeHHS, KOTOPOE MPEICTABIISIET
co0oil cucTteMy METOZOB U CpeACTB OOydeHHs, HANpPaABICHHBIX HAa MOJAEIMPOBAHUE PEaTbHOIO
TBOPYECKOTO IMpollecca IMyTeM CO3AaHUs MPOOJEMHON CUTYyallMd M YIPaBICHHUS TOHUCKOM
pelieHus MnpoOieMbl. YCBOSGHHE HOBBIX 3HAHHUU MPHU 3TOM MPOUCXOIUT KaK CaMOCTOSITENIbHOE
OTKPBITUC HUX CTyACHTAMU C IMOMOLIBIO MTPCTIOAABATCIIA. Wcnionb3oBanue 06pa3013aTeanblx
NuTtepHeT-pecypcos.

B nporuiecce o0yueHust HCMIOMB3YIOTCS CIIEAYOIIe 00pa3oBaTeNbHbIC TEXHOIOTHH:

BBoaHas Jieknusl — 1aeT TEpPBOE LIEJIOCTHOE NPEJICTaBICHHE O JTUCHUIUIMHE W
OpPUCHTUPYCT CTyACHTA B CUCTCMC U3YUCHUA I[aHHOﬁ JUCHUITIINHBI. CTy,ZleHTBI 3HAKOMSATCA C
Ha3HAYeHHEM U 3aJladyaMM Kypca, €ro pojibl0 U MECTOM B CHCTEME y4eOHBIX NUCUUIUIMH U B
CUCTEME TOATOTOBKH B 1enoM. JlaeTcst kpaTkuii 0030p Kypca, UCTOPHS Pa3BUTHS HAYKH U
MPAKTUKHU, TOCTHKEHUS B 3TOU cdepe, IMeHa U3BECTHBIX YUEHBIX, N3JIaraloTcs MEePCIeKTUBHBIC




HampaBjieHUsA ucciaenoBanuid. Ha 3Toll  JeKuuMM  BBICKA3BIBAIOTCS  METOAUYECKHE U
OpraHu3allMOHHBIE OCOOCHHOCTH pabOTHl B paMKax JaHHOW IUCHMIUIMHBI, a TaKKe daeTcs
aHaJIM3 PEKOMEHIyeMOUW y4eOHO-METOIMYECKOU JTUTEPATyPHI.

AxaneMuyeckasi JeKUus (WK JEKIUs 00IIEro Kypca) — Mocie0BaTeIbHOE U3II0KEHHE
MaTepuana, OCYILIECTBIIEMOE NPEUMMYIIECTBEHHO B BHJE MOHOJIOTa IIPENOJABaTENIs.
TpeboBaHust K aKaJAeMUYECKOH JIEKIMU: COBPEMEHHBIH HAy4YHBIH YpPOBEHb M HACHILICHHAS
MH(OPMATUBHOCTb, yOeouTelbHas apryMeHTalus, JAOCTYNHas U TOHATHAs peyb, 4YeTKas
CTPYKTYpa W JIOTHKA, HaJU4Me SPKUX HPUMEPOB, HAYYHBIX JIOKA3aTEIbCTB, OOOCHOBaHMHIA,
¢bakToB.

JlabopaTopHoe 3aHsiTHe — 3aHATHE, NOCBSALICHHOE OCBOCHHMIO KOHKPETHBIX YMEHUH H
HAaBBIKOB U 3aKPEIJICHUIO MTOYYEHHBIX HA JEKIIUH 3HAHUM.

Ha naGopaTOpHBIX 3aHATHSX CTYJIEHTHI BBINOJHAIOT 3KCIEPUMEHTAIbHBIE pPabOTHI
MOCTaBJIEHHbIE  MOJ  PYKOBOJACTBOM  (KOHTpOJieM) TMpemnojaBaTens.  3HAKOMSTCS ¢
HKCIIEPUMEHTAIBHBIMA yCTAaHOBKAMH, MPOBOJAAT 3KCIIEPHUMEHTHI, 00pabaThIBalOT MOJIYYECHHBIC
pe3ynbTathl, 0GOPMIISIOT B BUE OTUETA U 3aILULIAIOT UX.

KoHcyabTauum — TrpynmoBble 3aHATHS, SBISIOUIMECS OJHOM M3 (QOPM KOHTPOJIS
CaMOCTOSITENIbHON  paboThl  cTyaeHToB. Ha KoHcynbTanusx 1o mpoch0e CTYACHTOB
paccMaTtpuBaioTcsi HauOosiee CIIOKHBIE MOMEHTBHI INPH OCBOCHHM MaTepHaia JUCHUILIUHBI,
IIpenoiaBaresib OTBEYaeT Ha BONPOCHI CTYJEHTOB, KOTOpPbIE BO3HUKAIOT Y HHUX B IIpoLecce
CaMOCTOSITENIFHOW paboThl, 00CYXXITAIOTCS pPE3yJibTaThl PEHICHUS 3a/JaHui, BBIMOJIHEHHBIX
CTYJIEHTAMH CAMOCTOSITEIBHO.

6. IlepeyeHb MH(OPMANMOHHBIX TEXHOJOTHI, HCNOJb3yeMbIX MPH OCYIIECTBJICHUHU
00pa3oBaTeILHOIO TMpolecca MO JAUCHUIJIMHE, BKJIKYasA MepevYeHb JHMUIEH3MOHHOIO
NMPOrpaMMHOro obecneyeHusi W HUHPOPMALMOHHBLIX CHPABOYHBLIX cHcTeM (NpH
HEe00XO0AUMOCTH)

B mporiecce ocymecTBieHus 00pa3oBaTEIbHOTO MPOIECCa UCTIONB3YIOTCS:
—nns  GOPMHPOBAHUS TEKCTOBBIX M TpapHUUECKUX MaTEpUANOB MNPOMEKYTOUHOW U
TeKyIen aTTecTanuu — nporpamMmbl Microsoft Office, rpaduueckuit penakrop Inkscape;

— JUTsL TTIOMCKa yueOHoi muteparypbl 6udanorexu SApl'Y — ABTroMaTu3npoBaHHAs
oubmoreuynas nadopmarmonHas cuctema "BYKU-NEXT" (ABUC "byku-Next").

7. lIlepeyeHb OCHOBHOM M JIONOJHHUTEJIbHON Y4YeOHOW JHMTepaTypbl, PecypcoB
HHG(POPMANIMOHHO-TEJIEKOMMYHUKAUMOHHO ceTH  «/HTepHeT», HEOOXOAUMBIX s
OCBOEHMS TUCIUIIUHBI

a) OCHOBHAsl JIMTepaTypa:

1. IlparTon M. Brenenue B pusuky nmoBepxHocTu [InekTpoHHBIA pecype] / M. Ilparton. —
DNEKTPOH. TEKCTOBbIE NaHHble. — MokeBck: PerymnsapHas n xaotudeckast nuHamuka, 2000.
— 254 ¢. — 5-93972-010-2. — Pexxum noctyma: http:// www.iprbookshop.ru/17615.html

2. Kucenes B.®., Koznos C.H., 3oteeB A.B. OcHOBBI (pU3UKH TOBEPXHOCTH TBEPOTO Tea
M. Uzn-Bo MI'Y, dus. dak.-t 1999 284 c.

3. M. Bynpad, T. lemquap CoBpeMeHHBIE METOIBI UCCIICIOBAHMS TTOBEpXHOCTH M. Mup
1989 568 c.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa:

4. HukurenkoB H.H. OcHOBBI aHaM3a MOBEPXHOCTH TBEPBIX TEJI METOAAMU aTOMHOU (DU3UKU
[DnexkTpoHHEbI pecypc] : yuebnoe mocodue / H.H. HukuTeHKOB. — DIIEKTPOH. TEKCTOBBIE
nanubie. — Tomck: ToMmckuii monurexunyeckuit yausepeurer, 2013. — 203 ¢. — 978-5-
4387-0349-5. — Pexxum mpoctyna: http://www.iprbookshop.ru/34691.html




B) mporpamMMHoe obecniedyenue 1 UHTepHeT-pecypcebi:

®enepanbublil nopran «Mupopmukay http://www.informika.ru/ u ero mpoeKxTsl
Caiit LIKII «/lmarnocTika MEKpPO U HAHOCTPYKTYp» http://www.nano.yar.ru
Hcnonp3oBaHue crieuan3upoOBaHHOTO IPOrpaMMHOT0 o0ecrieueHust He Tpedyercs

8. MarepuaibHO-TeXHUYECKOE o0ecredeHne JUCIUNINHBI

MartepuanbHO-TeXHUUYECKas 6a3a, HeOOXoAUMast I OCYIIECTBIICHUsT 00pa30BaTEILHOTO
mpolecca 1o AUCHUIIIMHE BKJIIOYAeT B CBOM COCTAB ClielUaIbHbIe TOMEILEHUS:

- y4eOHBIC ayTUTOPUU AJIs1 IPOBEICHUS 3aHATHI JIEKIIMOHHOTO TUTIA;

- y4eOHbBIC ayIUTOPUH JJI IPOBEACHUS MTPAKTUUECKUX 3aHATHI (CEMHHAPOB);

- yueOHBIC ayIUTOPUU JJIsI TPOBEICHUS TPYIIOBLIX U HHIWBUyIbHBIX KOHCYJIbTAIIHIA,

- yueOHBbIE ayTUTOPUU AJIsi TPOBEACHUS TEKYILEro KOHTPOJIS U IPOMEXKYTOUHOM
aTTecTalluu;

- IOMEIIEHUS IS CAMOCTOSTEIbHON paboThI;

- IOMEMICHUS IS XpaHEHUs U MPOPUITAKTHIECKOTO O0CITYKUBAHUS TEXHUIECKUX
CpencTB O0Oy4YEHHS.

CrieninaabHbIE TIOMEIICHHS YKOMITJIEKTOBAHBI CPEJCTBAMH O0YUYCHHUS, CITYKAIIUMHU JJISI
MIPEACTABICHUS YueOHOW HH(POpMAIHK OONBIION ay TUTOPHH.

[TomemeHust A1 CAMOCTOSTENLHOM padOThI 00YYArOIIUXCS OCHAIICHBI KOMITBIOTEPHOMN
TEXHHUKOW C BO3MOKHOCTBIO MOJKITIOUEHHS K ceTu «IHTepHeT» u obecrnieueHueM 10CTyma K
3IIEKTPOHHOM MH(OpMaIoHHO-00pa3oBaTensHOU cpene SAplY.

AynuTtopHblil poHAa puzndeckoro gaxkyabTeTa.

MynbTUMEUNUHBINA TPOEKTOP.

Ob6opynoBanue lleHTpa KOJUIEKTUBHOTO TIIOJIb30BaHUS «/lparHoctuka MHUKpO- |
HAHOCTPYKTYp»

KommnbroTepHblie Ki1accsl ¢ 10cTynoM B UHTepHET.

bubnuoreka yauBepcureTa.

ABTOp:

[Ipodeccop 6a3zoBoit kKadeaps
HAHOTEXHOJIOTUH B DJICKTPHUKE, 1.(h.-M.H. B.U. bauypun

QOIHCHOCMb, YUeHAs CIEeNnetb Nnoonuce HU.0. @amunus



Ipunoxenne Nel k padoueii mporpaMmme AUCHUNIHHBI
«DU3UKA MOBEPXHOCTHBIX SIBJICHUID»

DoH/1 OLIEHOYHBIX CPEICTB
JJIS1 TPOBe/IeHNUS TEKYIIel M MPOMeKYTOYHOM aTTeCTALMHU CTYIeHTOB
Mo JUCIHUILINHE

1. TumnosBble KOHTPOJIbHBIC 3aIaHUA U HHbIC MaTEepHAJIbI,
HUCMOJb3yEMbI€C B MPOLECCEe TCKYINEIr0 KOHTPOJIA YCIIEBACMOCTH

Bonpocsl k 3auety B 8 cemecTpe

1.B3aumopeiictBue atomMoB B 0o0beME M Ha TOBEPXHOCTH TBEPJOrO  TeJja.
DKCrepUMEHTAIbHBIE METO/Ibl aHAJIN3a MOBEPXHOCTH.

2. Oxe anexrponHas cnekrpockonus (POOC). ocHoBHbIe cBoiictBa POOC. dusnueckue
OCHOBBI PEHTTEHOBCKOU (hOTO3IeKTpoHHOM criekTpockoruu (POIC). Bropuuno-nonHas macc-
cnexkrpoMerpust (BUMC). CpaBaenne BUMC, POOC u POIC.

3. Meroasl aHanM3a KPUCTALUIMYECKON CTPYKTYpPhl TIOBEPXHOCTH:  JTUDpaKIIus
MEJUICHHBIX 3JeKTpoHOB ([IMD), moneBas wuonHas wmukpockonus (IIMM), ckanupyromas
TyHHeabHass Mukpockomus (CTM), paccessaue meieHHBIX HoHOB (PMIN)

4. CtpykTypa NMOBEpPXHOCTU. Penakcanusi U peKOHCTPYKLHs NOBEPXHOCTU. [[BymepHBIe
pemietku bpaBe, onrcanue CTPyKTyp BEPXHUX CJIOEB MOBEPXHOCTH.

5. IIpuMepsl NOBEPXHOCTHBIX CTPYKTYP.

6. DIIEKTPOHHAsI CTPYKTypa MOBEpXHOCTH. KOHTaKTHBIN MOTEHIHMaI W paboTa BHIXOJA.
N3mepenune paboTsl BBIXOJA.

7. IloBEepXHOCTHBIE COCTOSIHUS UM HWCKpUBIEHHE 30H. M3MepeHuwe pacnpeneneHus
IUIOTHOCTA COCTOSIHUH DJIGKTPOHOB C TOMOIIBI0  YIBTPaduOIECTOBONH  (HOTOIIEKTPOHHOU
cnektpockonuu (YDPIC).

8. Cnextpockonusi 0IMHOYHBIX aToMOB 1 CTM.

9. IlmazMoHbl. ONTHYECKHUE CBOMCTBA MOBEPXHOCTH.

10. JIBukeHre aTOMOB Ha MOBEPXHOCTH. [I0BEpXHOCTHASA TMHAMHKA PELIETKH: 1e()EKTHI,
JIOMEHBI, CTYTIeHbKHU.

11. IloBepxunoctHas auddysus. IloBepxHOCTHOE MIIaBIECHUE.

12. AncopOrtust aTOMOB ¥ MOJIEKYJI. AZICOPOITMOHHBIC MTPOIIECCHI.

13. TIoBepXHOCTHOE HATSKEHHE, NMOBEPXHOCTHOE HATSDKEHHE M yjAeibHas CBOOOIHAs
SHEPTrUsl HOBEPXHOCTH.

14. DxciepuMeHTanbHOE HAOIIOACHNE XEMOCOPOIIHH.

15. Teopus xeMocopOIuu.

16. IloBepxHOCTHas cerperamnusi.

17. OcaxxneHne TOHKHUX IUICHOK.

18. DnuTakcuanbHbIN POCT TOHKUX IJIEHOK. MOJIEKYIISIPHO-JIy4€eBast SIUTAKCHUS.

I'IpaBmIa BbICTABJICHUA OLICHKHU HA 3a4eTe

B 6I/IJICTI>I Ha 3a4€T BKJJIKOYACTCS ABA TGOp@TH‘-I@CKI/IX BOHpOC&. Ha HO,Z[I‘OTOBKy K OTBeTy
naeTcs He MeHee 1yaca.
ITo uToram 3adeTa BHICTABIISIETCS OJHA M3 OIICHOK: «3aUTEHO», «HE 3aUTCHOY.

Ounenka «3auyTeHO» BBICTABISACTCS CTYJEHTY, KOTOPBIA JEMOHCTPUpPYET IiyOokoe M
MOJIHOE BJIAJICHUE COJep)KaHMEM MaTepuaia M MOHATUHHBIM ammapaToM Kypca «®Dusnueckue
METO/Ibl HCCIIEI0OBAaHUS MUKPO- M HAHOCTPYKTYP»; OCYILECTBISAET MEKIIPEAMETHBIE CBA3U; YMEET
CBSI3BbIBATh TEOPHUIO C MpakTUKOH. CTyNeHT AaeT pa3BepHYThbIE, MOJIHbIE M YETKHE OTBEThl Ha



BOMPOCHl 3K3aMEHAIMOHHOTO OuJieTa W JOMOJHHUTENbHBIE BOMPOCHL, COONIONAET JIOTUYECKYIO
MOCJICAOBATCIIbHOCTD ITPU U3JIOKCHUHN MaTCpuaja.

Ounenka «He 3a4TeHO» BBICTABISECTCS CTYJIEHTY, KOTOPBIM JI€MOHCTPHUPYET
pa3po3HeHHbBIE, OECCUCTEMHBIC 3HAHUS; OCCIOPSII0YHO M HEYBEPEHHO H3JlaraeT MaTepuai; He
yMEET BBIIEINAThH INIABHOE U BTOPOCTEIIEHHOE, HE YMEET COSUHATh TEOPETUUECKUE MOJIOKEHUS C
NPaKTUKOH, HE YCTaHABIMBACT MEXIPEIMETHBIC CBS3U; JOMYCKaeT TpyOble OIIMOKH Mpu
OTIpe/IeNIEHUU CYUIHOCTH PACKpPBhIBAEMbIX MOHITHM, SBICHHI, BCIEICTBUE HEMOHHMMAHUS MX
CYHICCTBCHHBIX W HCCYHICCTBCHHBLIX IMPU3HAKOB U CBH3€I>1; Ja€T HCIIOJHBIC OTBCTHI, JIOTHMKa U
MOCIIEZIOBATEIbHOCTh U3JIOKEHUS KOTOPBIX MMEIOT CYHIECTBEHHbIE U MPHUHIMNHAIbHBIC
HApyHmICHUsA, B OTBCTAX OTCYTCTBYIOT BBLIBOIBI. I[OHO.HHI/ITCJIBHBIC U YTOUHAKOIIUC BOIPOCHI
JK3aMeHaTopa He NpPHUBOJAT K KOPpPEKIMH OTBETOB CTyaeHTa. Ha oOcCHOBHyI0 dacTh
JOMOJIHUTCIIBHBIX BOIIPOCOB CTYACHT 3aTPYAHACTCA AaTh OTBECT WX JACT HCBCPHBIC OTBCTHI.

Onenka «He 3aureHo» BBICTABISETCS TakXKe CTYACHTY, KOTOpBIM B3 OWJIET, HO
OTBEYaTh OTKA3aJICs.



IMpuioxenne Ne2 k padoyeil mporpamMMme JvCIHUIIIAHbBI
«DU3HKA MOBEPXHOCTHBIX SIBJICHUID

MeToaundyecKue YKazaHusd 1J1dd CTYACHTOB 10 OCBOCHHIO TUCHUIIJIMHBI

B xone nexuuii mpenojaBareib M3araeT U pa3bACHSIET OCHOBHBIE, HanOoOJEe CIOXKHBIC
MOHSTUSI TEMbI, a TaK)Ke CBA3aHHbIE C HEHl TEOpeTHYECKHE U MpPaKTHUYECKHe MpoOJIeMbl, JaeT
PEKOMEH/IAlMA Ha BBIMIOJIHEHHWE CAMOCTOSITENBHON paboTel. B Xome nekumii oOydarorumcs
pEKOMEHIyeTCs:

® BECTU KOHCIIEKTUPOBaHUE Y4eOHOTO MaTepuaa;

e o0pamaTh BHUMaHHE Ha ONpEICNCHHs MOHATUH, (POPMYJIMPOBKH 3aKOHOB M HX
MaTeMaTHUYeCKOE BBIPAKEHHE, MOJIOKEHHSI, PACKPBIBAIOIINE COJIEPKaHUE TEX WU WHBIX
SBIICHUM M TMPOIECCOB, HAyYHbIE BBIBOJBl M NPAKTUYECKUE PEKOMEHIAIMH IO HX
MPUMEHEHUIO;

®3a/aBaTh MpPENOAABaTeNI0 yTOYHSIONIME BONPOCHI C IEJNbI0  YSACHEHHS
TEOPETUYECKUX TOJIOKEHHM.

Jlis yCHemHoro OBIAJEHHUs KypcoM HEOOXOAMMO MOcCelaTh BCE JIEKIUH, TaK Kak
TEMaTUYECKUI MaTepHuaj B3aMMOCBsI3aH MEXIy coO0H. B ciydasx mpomycka 3aHsTHS CTYACHTY
HEOOXOJMMO CaMOCTOSITEIbHO M3YYHUTh MaTepuall U OTBETUTh HAa KOHTPOJIbHBIE BOMPOCHI IO
NPOMYIICHHOW TeMe BO BpeMsl WHAMBHUIYaJbHBIX KOHCyHmbTamuid. Cremyer MOMHHUTH, YTO
JICKIMOHHBIA KOHCIIEKT SIBJIIETCS HE MaTepUualioM MJisi MOJITOTOBKH, a CKOpEe pPa3BepHYTHIM
IUTAaHOM JIJIs JajIbHEHIIel CaMOCTOATENIbHOM MPOpabOTKU MaTepHuaa

[IpakTHueckue 3aHATHSA — 3TO OJIHA U3 aKTUBHBIX (hopM ydeOHoro mpoiecca. bonbias
YacTh TEM JAUCHUIUIMHBI HOCUT NMPAKTUYECKUH XapakTep, T.e. MpearojaraeT pelieHue 3ajaad,
aHaJIU3 MpaKTUYeCKuX cuTyauuid. [Ipu moAroroBke K MpakTUYECKUM 3aHATHSAM O0ydarouiemycs
HE00XOIMMO OCBOMUTH TEOPETUYECKYIO OCHOBY IO TeME MPAKTUYECKOTO 3aHATHUS, OBITh TOTOBBIM
K TUCKYCCHOHHOMY 00CY>KJICHUIO.

WupuBuayanbHOE OMAIIHEE 3aJaHue WM KOHTPOJIbHAs paboTa MpEACTaBIAIOT COOOU
U3JI0’)KEHUE B TUCbMEHHOM BHJIE PE3YJIbTATOB TEOPETUYECKOTO aHAIN3a WM PEIICHHE 3a/Ia4H 110
omnpeneneHHoi Teme. [Ipr HEOOXOJMMOCTH MTPOBOIATCS KOHCYJIBTAIMU 110 pa30opy 3aJaHuid Jyis
CaMOCTOSITENIbHOM pabOThl, KOTOPHIE BHI3BATIU 3aTPYAHEHHUS.

Jlnsi pOBEPKM M KOHTPOJISI YCBOCHHSI TEOPETUYECKOTO MaTepualia, MPHOOPETEHHBIX
MPAKTUYECKUX HABBIKOB pa0OTHl M MPOBEACHUS PACUETOB, B T€UeHHE OOydeHHUs MPOBOAATCS
MEpONPHUATHS TEKyIleH arTecTalid B BHJE TMPOBEPKM BBIMOJHEHHS 3aJaHUi  JUIs
BHEAY/IUTOPHOTO PELICHUsI U KOHTPOJIbHON pabOThI.

Jlnst caMOCTOSATENIbHOTO Toja0opa JuTepaTypbl B Oubianoteke Spl'Y pexomenmyetcs
UCIIOJIb30BATh:!

1. Jluunblii ka6uner (http:/lib.uniyar.ac.ru/opac/bk login.php) maer BO3MOXHOCTH
noJjrydyeHus: on-line qoctyna K CUCKY BbIIaHHOM B aBTOMaTU3MPOBAHHOM pPEXHUME JIUTEPATYPHI,
IPOCMOTPA M KOMTUPOBAHMS AJIEKTPOHHBIX BEPCUN U3JaHUN COTPYAHUKOB YHUBEpcuTeTa (yueo. u
METO/1. TTOCOOMS, TEKCTHI KUK u T.1.) Jjist paboThl B «JInuHOM KaOnHETE» HEOOXOAMMO 3alUTH
Ha caift Hayunoit 6ubmuorexku Spl'Y c mo6oif Touku, uMmeromeil goctyn B Internet, B mMyHKT
MEHIO «ODJIEKTPOHHBI KaTallor»; MPOUTH NpPOLEAYpY aBTOpPU3aLMU, BBIOPAB BKIAJIKY
«ABTOpU3ALUAY, U 3AIIOJIHUTH MIPEJICTaBICHHBIE MOJI1 HHPOPMALIUH.

2. DyiekTpoHHAasA OMOIMOTEKA y4eOHbIX MaTepuasoB SApl'yY

(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php) comepxur O6onee 2500 mONHBIX
TEKCTOB Y4YeOHbIX M Yy4eOHO-METOJIMYECKHMX MAaTepuajgoB IO OCHOBHBIM H3y4aeMbIM
JTUCLUMIUIMHAM, W3JAaHHBIX B yHHBepcuTere. JlocTym B ceTH yHHBepcHTETa, JHOO 110
JIOTUHY/TIapOJIIO.

3. DnekTpoHHas KapToTeKa «KKHUTr000ecneYyeHHOCThY

(http://www.lib.uniyar.ac.ru/opac/bk_bookreq find.php) packpeiBaeT y4eOHBbIN (OHT
Hay4yHoll Oubnmorexku Spl'Y, mpemocraBiseT ONepaTHBHYIO HH(POPMAIMIO O COCTOSHHU




KHUT000ECTIeYeHHOCTH TUCIUIUIMH OCHOBHOM M JOMOJIHUTENBHON JTUTEPATypPO, a TaKkKe [UKIIa
JUCLUIUIMH M CHEIMAIbHOCTEH. DIIeKTpoHHAas KapToTeka «KHUTrooOecre4yeHHOCTh» JOCTYIHA B
CETH YHUBEpCHUTETa U uepe3 JInuHbIi KaOUHET.




