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MaTeMaThka M (U3UKA , YTBEPKIAECHHOTO IPUKA30M MUHHCTEPCTBA HAYKH M BBICIIETO
obpazoBanus Poccuiickoit deaepamuu ot 07.08.20 Ne 898
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IleTpoBuu O.B. IleTrpoBuu Tonoceiuyk A.A. Togoceituyk

27 anpens 2024 r. 27 anpens 2024 r.




1. HEJIM U 3AIAYUN OCBOEHUSA JUCLHAUTTIIINHbI

Leanb aucuMnIMHbI
dopMHupoBaHUE YIIIYOJIEHHBIX 3HAHUM B OOJACTH QU3MKH TMOBEPXHOCTH U  METO/OB
WCCIIeIOBAHUS SIBJIEHUN U MTPOLIECCOB, TPOUCXOISIINX HA TOBEPXHOCTU TBEP/IbIX TEJI.

3anauu JUCHMIIINHEBL:
l. 3HaKOMCTBO C OCOOEHHOCTSIMH aTOMHOW CTPYKTYphI TIOBEPXHOCTHU U HAYYHBIMU
MPEACTABIICHUSIMU O (PU3UYECKUX SIBJICHUSX, CBI3AHHBIX C HUMH,
2. ¢opmMupoOBaHME 3HAHUI O KpUCTAITIOrpaPUIECKOM OMUCAHUU TTOBEPXHOCTH;
3. U3yuyeHHE COBPEMEHHBIX  JKCIIEPUMEHTAJIbHBIX METOJO0B AaHAJIN3a JJIEKTPOHHOMN
CTPYKTYPBI, CBOMCTB U COCTaBa TOBEPXHOCTH TBEPBIX TET,
4. OCBOEHHE 3KCIEPUMEHTAITBHBIX TOAXOM0B JIJISI U3YYCHHSI COCTOSHUSI TIOBEPXHOCTH U €€
OCHOBHBIX CBOMCTB Ha MpPHUMEpPE HU3KOPA3ZMEPHBIX TOHKOIUICHOUHBIX IMOJYIPOBOTHUKOBBIX
CTPYKTYp

2. MECTO YYEBHOI'O IIPEJMETA B CTPYKTYPE OBPA3OBATEJIBbHOUN
IMPOT'PAMMBI
HucunmummHa «Du3nka MOBEPXHOCTW» BXOIUT B YACTh YyUeOHOro IUiaHa (OPMHPYEMOTO
y4aCTHUKaAMH 0Opa30BaTeNbHBIX OTHOIIEHUMH. [lJIs5 OCBOGHMS MJUCHUILIUHBI «PDuU3uKa
MOBEPXHOCTU» HEOOXOAMMO MUMETh 3HAHUS MO BBICIIEH MaTeMaTuKe, (GU3MKe TBEPAOTO Tena

3. KOMIIETEHIIUHN OBYYAIOLIEI'OCAA, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUA YYEBHOI'O IIPEJIMETA 1 UHAUKATOPBI UX JTOCTUXKXEHUA

3.1 HpO(l)eCCI/IOHaJ'IBHLIe KOMIICTCHIWHN U UHAUKATOPBI UX JOCTHIKCHUA

Kon u HanMmeHoBaHue [ Kom © HamMeHOBaHME WHOUKATOpPA JIOCTHIKEHUS
npodeccuoHaIbHON pohecCHOHATIBHOM KOMIIETCHIINH
KOMIIETEHLIUU

IIK-2  Cnocoben  mpoBoauthb | U[I-1nk2 3HaeT akTyaJbHyl0 HOPMATHBHYIO
paboThI M0 00paboOTKe M aHAM3Y | TOKYMEHTAIIMIO B COOTBETCTBYIOIICH 00IaCTH 3HAHUHA U

Hay4YHO- TEXHUYECKOH | METOIbI aHATN3a HAYYHBIX JAHHBIX
uHpopmarmu  u  pesynptaToB | U/-2nk2 YMmeer oQopMisiTh pe3ynbTaTbl HAYYHO-
WCCIIEIOBAHUI; UCCIIEIOBATEILCKUX paboT

IIK-3 Cnocoben  mpoBoauth | M/I-1nk-3 3HaeT MeTObl OpraHu3aliuy U MPOBEICHUS

HAyYHO- HCCITEIOBATEILCKUE | HAYYHBIX UCCIICIOBAHMIA
paboThI o tematuke | U1-2nk.3  YMeeT  OpUMEHATh  aKTYaJIbHYIO
OpraHu3aluu HOPMATHUBHYIO JOKYMEHTAIIMIO M Pe3yJIbTaThl HAy4HO-

HCCIICAO0OBATCIBbCKHUX pa60T

4. CTPYKTYPA YYHEBHOI'O IIPEJIMETA

OO6mass TpymoeMKocTh ydebHoro mpeamera cocraBisieT 4.00 3adyeTHbIXx eauHuibl, 144.0
aKaJeMUYECKUX YacOB.

1 — Ne i/t
2 —Tema (pazaen) yueOHOTO mpeaMeTa, KypcoBasi padoTta (ITpoeKT), MPOMEXKYTOUHAs ATTeCTALIMS
3 — Cemectp

4 — Buibl KOHTAKTHON paOOTHI U TPYIOEMKOCTD (B aKaJIeMHUYECKUX Yacax)



4.1 - JI (JIexummn)
4.2 — Jlexiuu B BHJIC TPAKTHYECKOM MOATOTOBKH

4.3 — 13 (ITpakTUueckue 3aHITH)

44— HpaKTI/I‘IeCKI/Ie 3aHATHSA B BUIC HpaKTquCKOﬁ IIOATOTOBKH

4.5 — JIP (JTabopaTopHbie pabOTHI)

4.6 — JJabopaTopHbie pabOTHI B BUAEC MPAKTHYECKOM MOATOTOBKH

4.7 — NKP (Muas xoHTakTHas pabdoTa)

4.8 — KTO (KoHTpob TEOPETUYECKOTO OOYUYCHHS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTpoIb (B akaJeMIYECKHUX Yacax)

6 — CamocTtosiTennbHast paboTa (B aKkaJeMUYECKUX Yacax)

7 — DopMBbI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 7
4114243144 (45)|146(47]148(4.9

1 BBenenue B 2 11 2 BBIIIOJIHEHUE
MpeIMET. UHIUBHUIYaTh
OCHOBHbBIE HOM paboOThI
MTOHSATUS
liNziedriesy
TTOBEPXHOCTH.

2 IToBepxHoctHas |2 |1 2 BBITTOJIHEHHE
SHEPTUs U UHIUBUYAJIb
paBHOBECHAS HOH paboTHI
dbopma
KPHUCTAJJIOB

3 ATtomHas 2 |1 2 BBITTOJIHEHHE
CTPYKTypa WHIUBUIYaIb
YUCTBIX HOH paboTHI
IMOBEPXHOCTEH

4 | DnekTpoHHbBIE 2 11 2 BBIITOJIHEHHE
CBONCTBa 170501020:3% 014 '20) 3
TTOBEPXHOCTHU HOHU pabOTHI
TBEPIOTO Tela

5 Ancopbius 2 |1 2 BBIIIOJIHEHUE

UHIUBUTYAIIb
HOU paboThI

6 Tounkue menku |2 |1 2 BBITIOJTHEHUE
Ha [MOBEPXHOCTU UHIUBUTYAJTb
TBEpAOTrO Tena HOH pabOTHI

7 VcnoBus 2 |1 2 BBITTOJIHEHHE
MIPOBEICHMUS WHIUBUTYJTh
3KCHEPUMEHTOB HOU PabOThI
HCCIIEAOBAHMS
MIOBEPXHOCTU

8 Metonbl 2|2 2 BBITIOJTHCHUE
WICCIICIOBAHMS WHIUBUTYJTh
IIOBEPXHOCTH, HOH pabOTHI
MIOCTPOCHHbIE
Ha SIBJICHUU
BTOPUYHOU
3JIEKTPOHHOU




OMHCCUN

9 Meronasl 2 |1
CKaHUpYIONIeH
30HIOBOU

MUKPOCKOIUU

BBITIOJTHEHHE
UHIUBUYAJTb
HOU paboThI

10 | Ox3amen 2

0.3 [35.7

Hroro 10.0

0.0

18.0 0.0(00(03]| 357 | 80.0

5. COAEP KAHUE YUYEBHOTI O IIPEJIMETA

5.1. Jlexkuun
No 1/ HaumMeHnoBaHue TeMbl Copepxanue TeMbl (pa3aena)
I (pa3znena)
1 Beenenue B npeamert. | Llens, mpenmer, 3amaun u cTpykTypa npeamera. Ero

OcCHOBHBIE TIOHATUS (DUBMKH
TTOBEPXHOCTH.

CBSI3b C JPYTMMH Kypcamu. 3HaueHue 3ajay I1o
WCCIIEIOBAHUIO TMOBEPXHOCTU. MeETOAbl MNOJyYEHHUS
YHUCTOU MOBEPXHOCTHU

[ToBepXxHOCTHAsT 3HEPIHS H
paBHOBECHAs dhopma
KPUCTAJIIOB

TCpMOI[I/IHaMI/IKa IMOBCPXHOCTU.
HOBerHOCTHOﬁ OHECPIUu.

AHU3OTpOIHUS

ATOMHasi CTPYKTypa UYUCTBIX
MMOBEPXHOCTEN

JBymepHas kpuctaminueckas pemietka. O603HaueHUs
IIOBEPXHOCTE  MOHOKPHUCTAJZIOB M ATOMHBIX
CTPYKTYp. M3MeHeHne MEXIIIOCKOCTHBIX PACCTOSTHUUI
y ITIOBEPXHOCTH. Penakcanus HETOJISIPHBIX
MOBEPXHOCTEN MOHHBIX KPUCTAUIOB. PeKOHCTpyKLMS
noBepxHocTu. JledekTsl Ha moBepxHOCTU. Konebanus
MOBEPXHOCTHBIX aTOMOB. CTpPYyKTypa MOBEPXHOCTH U
ee (pusnueckue CBOMCTBA.

DJEeKTPOHHbBIE CBOMCTBaA
ITOBEPXHOCTHU TBEPJIOrO Tela

[ToBepxHOCTHBIE COCTOSIHUA. M3MEHEHHUs! IIMPUHBI
3amperieHHON 30HBI Ha MOBEPXHOCTH.
DKCNEepUMEHTAIBHOE  UCCIIEIOBAHUE  AIEKTPOHHOM
CTPYKTYPbI TOBEPXHOCTH. M3MeHeHNe MOoTeHIHnaIa 1
pacrpeneneHme 9IIEKTPOHHOMN TJIOTHOCTH y
MOBEPXHOCTH.

Ancopbiust

Kuneruka aJicopOIuu. Teopus JlenrMropa.
[Tonumonexkynsipuast agcopbuus. Duszmueckas u
XUMUYECKasi ajacopOIus. DJIEKTPOHHOE COCTOSIHHE
aToMa. DHEPrus CBSI3M aJaTOMOB C TOBEPXHOCTBIO.
JlatepanbHoe B3anmopeicTBue agatomoB. CTpyKTypa
azcopOupoBaHHBIX  cioeB. M3meHeHue  pabOTHI
BbIxo/a. [ToBepxHocTHas TudPy3usi.

Tonkue IIJICHKHU Ha
IMOBCPXHOCTHU TBEPAOTI'O TCJIa

MexaHu3Mbl poCTa IUIEHOK. DMUTAKCHUS. 3apOJbIIIN U
1504 oOpa3oBaHue. DNEKTPONPOBOTHOCTD
JTUCTIEPTUPOBAHHBIX IUIEHOK. JEKTPOIPOBOJIHOCTD
TOHKUX CIUIOIIHBIX INIEHOK.

VYcnoBusa
9KCIIEPUMEHTOB
HCCIIEOBAHUS TTOBEPXHOCTHU

IIPOBCACHUSA

O0630p  TeOpeTUuUecKuXx H
METOOB  HCCIENOBAHUS
CBEpPXBBICOKOrOo  Bakyyma. CHCTeMbl  OTKAYKH.
CBepXBbICOKOBAKYYMHBIE ~ KaMepbl U (hIaHLBIL.
[IpuroToBieHre aToMapHO- YMCTOM ITOBEPXHOCTHU
o6pa3noB. TexHHKAa TEPMHUYECKOTO OCAXKACHUS B

OKCIICPUMCHTAJIbHBIX
ITIOBCPXHOCTH. Texnuka




BaKyyMc. WcTrounuku  HambUICHUS. I/ISMepI/ITeJ'II/I
TOJIIIMHBI IIJICHOK.

8 MeTtonanl HUCCIIEIOBAHUSA
MMOBEPXHOCTU, TOCTPOCHHBIC
HAa  SBJICHUM  BTOPUYHOM
9JICKTPOHHOM 3MHUCCHH

Huddepennmanbabiii SHEPreTUUYEeCKU CHEKTP
BTOPUYHBIX  3JJMEKTPOHOB.  Oxe-  3IEKTPOHHAS
CHEKTPOCKOIHUS. AHAIU3ATOPHI HEPIUU 3IEKTPOHOB.
CnexTpockonus XapaKTepPUCTUUECKUX NOTEPh
SHEepPrUun JJIEKTPOHAMU. DOTOINEKTPOHHAS
CIIEKTPOCKOIIUS. Pacrposas
9JIEKTPOHHAS MUKPOCKOIIHSI.

9 MeTtonrnl CKaHUPYIOIIEH
30HI0BOM MUKPOCKOIINHU

I[IpuHIUnIBl CKAaHUPYIOUIENH 30HAOBOM MHUKPOCKOIIHH.
Cxanupyromas TyHHeJIbHAas MUKPOCKOMHSA. ATOMHO-
CUJIOBast MUKPOCKOIIHS. DIeKTpocuIoBas
MHUKPOCKOTIMS. MAarHuTHO- CUJIOBAas MHUKPOCKOIHUSI.
Amnmaparypa C3M.

5.2. JlaGopaTopHble 3aHATUS

HaumenoBanue TeEMBI

ConepxaHue TeMbl

BBenenue B IpCaAMCT. OCHOBHBIE
IIOHATHA (1)I/I3I/IKI/I IIOBEPXHOCTH.

N3ydyenne BakyyMHON TEXHUKU MpeIHA3HAYECHHOW IS
(hopMHPOBaHUS TOHKUX TUIEHOK

IToBepxHOCTHas 3HEprus u
paBHOBECHAs1 (hopMa KPHUCTAILIIOB

N3zyuenune meTo10B TBepA0ha3HOM SMUTAKCUT

AToMHAsT  CTPYKTypa  YHCTBIX
MMOBEPXHOCTEN

N3ydyeHne METOIUK OYUCTKH 00pa31ioB

DIIeKTPOHHbIE CBOICTBA
MMOBEPXHOCTU TBEPJIOTO Tela

N3zyyenune meTonmk pacuéra nmapameTpoB STUYEHKU

AncopOumst

N3yuenne MmeToaa peakTUBHOM SIIUTAKCUN

ToHKME IJIEHKH Ha TOBEPXHOCTH
TBeporo Tena 1

dopMupoBaHue TOHKHX IJICHOK METOI0M
TBepro(a3HON IMUTAKCUU

ToHkHMe IUIEHKH Ha TOBEPXHOCTH
TBEpIOro Tena 2

DopMUpPOBAHUE TOHKUX IUICHOK METOJIOM PEAKTHUBHOU
SMUTAKCUU

ToHKME TIIEHKM Ha MOBEPXHOCTHU
TBepJOro Tena 3

cDOpMI/IPOBaHI/Ie TOHKHUX IINICHOK COOCAXICHHUEM

ToHkue TJIEHKU HA MOBEPXHOCTHU
TBepJoro Tena 4

DopMUpOBAHUE  MHOIOCIOMHBIX  TOHKHX  IUIEHOK
MOCTIOUHBIM OCaXKIEHHUEM

VYcnosus npoBeneHus | I3ydyenune ycrpoiicTBa CBEpXBbICOKOBAKYYMHON KaMephl
JKCIIEPUMEHTOB UCCIIEIOBAHUS | M IBYyXYPOBHEBOW CUCTEMBI OTKAUKU

ITIOBEPXHOCTHU

MeTtoabl uccnenoBanus | MccnegoBanue ToHKUX MIEHOK MeToioM D0C

ITOBEPXHOCTH, TIOCTPOECHHBIE Ha
SIBJICHUW BTOPUYHOM AJIEKTPOHHOMN
smuccun 1

Mertoabl UCCIIEIOBAHUS
IIOBEPXHOCTH, TIOCTPOCHHBIE Ha
SIBICHUU BTOPUYHOU JJIEKTPOHHOMN
SMHUcCCUH 2

UccnenoBanue TOHKUX IIEHOK MeTonoM CXITDD

Mertonbl UCCIIEIOBAHUS
IIOBEPXHOCTH, TIOCTPOCHHBIE Ha
SIBICHUU BTOPUYHOU JJIEKTPOHHOMN

WUccnenoBanue TOHKUX IUIEHOK MeToqoM POM




IMUCCUHU 3

MeToabl CKaHUPYIOIIEW 30HI0BOU
MUKPOCKOTIUU

HccnenoBanne TOHKUX 1UIEHOK MeTogoM ACM

6. CAMOCTOSATEJIBHASA PABOTA

Ne | HaumenoBaHue tembl CopaepxaHue TeMbl (paszena) TpynoemkocTb
/11 (pazmena) B
AKaJIEMUYECKHNX
yacax
1 Beenenne B mpenmer. | pabota ¢ JIEKUMOHHBIM  MaTepUaNIOM, | 8
OCHOBHBIE ~ TOHATHS | MpeaycMaTpUBAIOIIAS npopaboTKy
(bM3UKM TOBEPXHOCTU. | KOHCIIEKTA JIEKIIMH M yueOHOU JTUTEepaTyphl;
IIOJArOTOBKA K JJA0OPATOPHBIM 3aHATUAM
2 IToBepxHoCTHaA pabota ¢ JEKUMOHHBIM  MaTepuaiowm, |9
SHEprus U | IpeaycMaTpUuBaronias npopaboTKy
paBHOBecHasi  ¢opma | KOHCIIEKTA JIEKIIMI U yueOHOUN JTUTEepaTyphl;
KpHUCTAJLIOB MMOATOTOBKA K JIAOOPATOPHBIM 3aHATHSIM
3 AToMHass  cTpyKTypa |paboTa C JIEKIMOHHBIM  MaTepuaiowm, |9
YHUCTBIX TOBEPXHOCTEN | MpeaycMaTpUBarOIIas npopaboTKy
KOHCIEKTA JEKIUH U Y4eOHON JUTepaTyphl;
MMOATOTOBKA K JIAOOPATOPHBIM 3aHIATHSIM
4 DNIEeKTPOHHbIE pabota ¢ JEKUMOHHBIM  MaTepuaiowm, |9
CBOMCTBA MTOBEPXHOCTH | MpeycMaTpUBAIOIIAs npopaboTKy
TBEPAOrO Tela KOHCIEKTA JEKIMH U Y4eOHON JUTEepaTyphl;
MOATOTOBKA K JIAOOPATOPHBIM 3aHATHSIM
5 AncopOrmst pabota ¢ JIEKUMOHHBIM  MaTepHuajoMm, | 9
npeaycMaTpUBaroas npopaboTKy
KOHCIEKTA JEKIMH U Y4eOHON JUTEepaTyphl;
MOATOTOBKA K JIAOOPATOPHBIM 3aHATHSIM
6 ToHkue T1UIEHKM Ha |paboTta C  JIEKIIMOHHBIM  MaTepuaioMm, |9
MTOBEPXHOCTHU TBEPJIOTO | MpeycMaTpUBaIOIIas npopaboTKy
Telna KOHCIIEKTa JIEKIIUI U y4eOHO! JIUTEepaTypBhl;
MOATOTOBKA K JIAOOPATOPHBIM 3aHATHUSIM
7 VcnoBus mpoBeneHus | pabota ¢ JIGKIMOHHBIM — MaTepuajioM, |9
JKCIIEPUMEHTOB MpeaycMaTpuBaroIas npopaboTKy
HCCIIEIOBAHUS KOHCIIEKTa JIEKIMI U y4YeOHOU JIUTEepaATyphL;
ITIOBEPXHOCTHU MOATOTOBKA K JIAOOPATOPHBIM 3aHATHUSIM
8 Mertobl paboTta ¢ JIEKUMOHHBIM  MaTepHuajoMm, | 9
HCCIIEIOBAHUS MpeaycMaTpuBaroIas npopaboTKy
IIOBEPXHOCTH, KOHCHEKTA JEKIMN U y4eOHON JUTepaTyphl;
IIOCTPOEHHBIE Ha | MOJArOTOBKA K 1a00PATOPHBIM 3aHATUSM
SBJICHUM  BTOPUYHOU
3JIEKTPOHHOW 3MUCCUU
9 Mertobl pabota C JIGKUMOHHBIM  MaTepHuajoM, | 9
CKaHUPYIOLIEN npeaycMaTpuBaromas npopaboTKy
30HI0BOM KOHCIIEKTa JIEKUUNA U y4eOHOW JIUTepaTyphl;
MUKPOCKOTIUHU MOJIFOTOBKA K JJA0OPATOPHBIM 3aHATUSIM

«ITpuknamHple MaTeMaTUKa U (U3UKA»

7. OBPA3OBATEJ/IbHBIE TEXHOJIOT'UU
B cootBerctBun ¢ tpedoBanusimu ®I'OC BO no nampasieHuto noarotoBku 03.04.01 —

peaimn3anua KOMIICTCHTHOCTHOI'O IIOJAXO/Ja




MpeayCMaTPUBAECT IIMHPOKOE UCIOJb30BaHME B Y4eOHOM TMpOIECCe AKTHUBHBIX W
WHTEPAKTUBHBIX (DOPM IPOBEICHHS 3aHATHI B COYETAHUM C BHEAYIUTOPHON pabOTOM ¢
1e1bI0 GOPMUPOBAHUS U PA3BUTUS TPOGECCUOHATBHBIX HABBIKOB OOYYaOIIMXCSI.
JIeKIIMOHHBIE 3aHSATUS TMPOBOIATCS C HWCIOJB30BAHUEM TPATUIMOHHOW, AKTUBHOM W
WHTEPAKTUBHOUN (GopM oOyueHus. IIpakTudyeckue 3aHATHS MPOBOJIATCS C HCIIOJIb30BaAHUEM
AKTUBHBIX U HHTEPAKTUBHBIX POPM 00yUEHUS.

[Ipn mnpenogaBaHWUW  JAUCUMILIMHBI  «@DU3MKA TOBEPXHOCTH»  HUCIOJB3YIOTCS  Kak
TpaauLIMOHHBIE (JICKIUs, JIGKIUs - Oecena, mpoOeMHast JICKIIUs, JIEKIUs- CCMUHAP), TaK W
MHHOBAIIMOHHBIC TEXHOJIOTUU (IIPUMEHEHUE MYJbTUMEIUUHOTO TMPOEKTOpa, CEMHHAP-
JTMCKYCCHUSI, «MO3TOBOW IITYpPM», HUCIOIb30BaHUE PECYPCOB ceTu Internet u 3MEKTPOHHBIX
Y4E€OHUKOB).

8. OUEHOYHBIE CPEJCTBA JIJI IPOMEXYTOYHOM ATTECTALIUU
Onucanue nokaszaTteneil 1 KpUTEPUEB OLICHUBAHUS KOMIIETEHIIMI HA Pa3IMUHbBIX 3TArax UX
dhopMHUpOBaHUS, OMMCAHUE IIIKAJI OIICHUBAHUS, TUIIOBbIC KOHTPOJIbHBIC 3aJJaHUSI WIIM WHBIE
MaTepuajbl, HEOOXOAUMBIE [JIS OLIEHKM 3HAHUM, yMEHUM, HABBIKOB, XapaKTEepU3YIOIINX
aTanbl POPMUPOBAHUSI KOMIIETEHIIUH, a TaK K€ METOJAMYECKUE MATEPUAITbI, OMPEILIISIONINe
MpoLEaypbl OLEHUBAHUS 3HAHUN, YMEHUI W HABBIKOB OTpaXXeHbl B (POHIIE OIEHOYHBIX
CPEJICTB MO TUCHHIUTHHE «DU3HKa ITOBEPXHOCTI.

[Tpouenypa olieHUBAaHUS 3HAHUM, YMEHUN, HABBIKOB U (WUJIM) OMNbBITA JIESITEIHLHOCTH,
XapakTepu3ymoIme J3Tanbl (GOPMHUPOBAHUS KOMIIETEHIIUM, BKIIOYAET B CeOs: TEKyIIU
KOHTPOJIb U TPOMEKYTOUHYIO aTTECTAIIMIO.
Tekyuuii KOHTPOJIb OCYIIECTBIISIETCS B XOJi€ MPOBEACHUS JIEKIIMOHHBIX U JIAOOPATOPHBIX
3aHSATUH (CEMUHAPOB).
Tekymuii KOHTPOJIb 3a AayIUTOPHOM U CAaMOCTOSITEIIbHOW paboTo 00ydaeMbIxX
OCYIIIECTBJISIETCSI BO BpeMsl NPOBEACHUS AYJIUTOPHBIX 3aHATUH ITOCPEACTBOM YCTHOTO
OIpOoca, OCYIIECTBIICHUS JIEKIIMU B (hOpMe AUAJIOora.
DK3aMeH — WTOrOBbI KOHTPOJb OCYIIECTBISIETCS IOCIE YCHENTHOTO MPOXOKACHUS
CTYJICHTAMHU TEKYIIEro U MPOMEXKYTOYHOrO KOHTPOJIS; B OWJIETE MAlOTCSd OTBETHI Ha JBa
BOIIPOCA, TOMYCKAIOTCS TOMOJHUTEIbHBIE BOIIPOCHI MO JKETAHUIO TPENoAaBaTesl.

Kpurepun sx3amena
[Ipu omnpeneneHnn OLEHKKM 3HAHUN CTYJIEHTOB BO BpEMsS 3K3aMEHOB IIpernojaBaTeln
PYKOBO/JICTBYIOTCS CIIEIYIOIIMMU KPUTEPHUSIMHU:
- OLICHKA "oTnuyHO" BBICTABJIISIETCS CTYJICHTY, IMOKa3aBIIIEMYy BCECTOPOHHEE,
CHUCTEeMATHYECKOE M TIIyOOKOe 3HaHUME YyuyeOHOTO MaTepuaja, MPeayCMOTPEHHOTO
MPOrpamMMOii; YCBOUBIIIEMY OCHOBHYIO M 3HAKOMOMY C JIONOJIHUTENIbHON JIMTEpATypOl IO
Mporpamme; YMEIOLIEMY
TBOPYECKM M OCO3HAHHO BBIMOJIHSTH 3aJaHUs, MPEIyCMOTPEHHbIE MPOrPaAMMOI;
YCBOUMBIIIEMY B3aWMOCBSI3b OCHOBHBIX NMOHSATHH JUCIUIUIMHBI U YMEIOIIEMY MPUMEHSTh MX
MpU aHAJIU3E W PEHICHUW MPAKTUUYECKUX 3a]ad; Oe3ylMpeuHO BBIMOJHUBIIEMY B IPOIECCEe
M3YyUYEeHUs TUCHUIUIUHBI BCE 3aJaHUsl, MPEyCMOTPEHHBIE (POPMaMU TEKYIIETO KOHTPOJIS;
- OLIEHKU "XOpoIIo" 3aciIy’KUBaeT CTYAEHT, MOKa3aBIIMK MOJIHOE
3HAHUE Y4eOHOro MaTepuaja, MPeayCMOTPEHHOTO MPOTPaAMMOM; YCHEIIHO BBIMOJIHUBIINN
BCE 3aJaHUs, MPEIyCMOTPEHHble (OpMaMH TEKYIIETO KOHTPOJS, IOKAa3aBIIEMY
CUCTEeMATHYECKHI XapakTep 3HAHUN MO AUCHMIUIMHE U CHOCOOHOMY CaMOCTOSITENIBHO
MOTOJIHSITh U OOHOBIISITH 3HAHUS B XOJI€ YUeOBbl;
- OLICHKA "yJOBJIETBOPUTENILHO" BBICTABIISIETCS CTYACHTY, IMOKa3aBUIEMY 3HAHHME OCHOBHOI'O
yueOHOro MaTepuana, MPeIyCMOTPEHHOrO MpOoTrpaMMoi, B oObeMe, HEOOXOAUMOM, IS
JadbHEHIe yueObl W pabOoThl MO CHEHMAIBHOCTH, 3HAIOLIEMY OCHOBHYIO JIUTEpaTypYy,
PEKOMEHJOBAHHYIO  MPOTPAMMOM;  CHPABIISIIOIIEMYCSI €  BBIMIOJIHEHUEM 3a/IaHUN,
MPEAYCMOTPEHHBIX MPOTrPpaMMON; BBIMOJHUBIIEMY BCe 3aJaHMs, MPEAYCMOTPEHHbIE
dhopmMaMu TEKYIIEro KOHTPOJIS, HO TOMYCTUBIIIEMY MOTPEITHOCTH B OTBETE HA IK3aMEHE WIIN
TIPU BBITIOJTHEHUH 9K3aMEHAIIMOHHBIX 3aJaHUM, U 00JIagaroneMy HeoOXOAUMBIMUA 3HAHUSIMU
JUTS UX YyCTPAHEHUS 1101 PyKOBOJICTBOM IPENOIaBATENS;
- OllEHKa "HEeYyJIOBJIETBOPUTEIBHO" BBICTABIISETCS CTYJIEHTY, UMEBIIEMY MPOOEbl B 3HAHUHU



OCHOBHOI'O MaTepualia, IpeayCMOTPEHHOTO TPOTPAMMOM, JOIYCTUBIIEMY TPUHIUIIUAIIBHBIE
OIIMOKM B BBINOJHEHUU IPEAYCMOTPEHHBIX IPOrpaMMON 3aJaHUi; HE BBIIOJIHUBIIEMY
OT/IETIbHBIE 3aJJaHUsI, TPETYCMOTPEHHbIE (POPMaMU UTOTOBOTO MJIU TEKYILIETO KOHTPOJIS.

Bomnpoce k 3k3aMeRy:
1. Omnpenenenue noBepxXHOCTU. TepMOaMHAMUKA TOBEPXHOCTH.
2. Kinaccudukaiusi HAHOCTPYKTYP MOBEPXHOCTU U MPUITOBEPXHOCTHOM 00JIaCTH 0OBEMHOTO
TeJa B 3aBUCUMOCTHU OT UX TOJIIUHBI.
3. AHU30TpONUS MOBEPXHOCTHOM 3HEPTHUU.
4. TlonsaTue MOBEPXHOCTHOH (a3bl.
5. JBymepHas kpuctajummueckas perrerka. O0o3HaueHUs TTOBEPXHOCTEH MOHOKPHCTAILIOB
U ATOMHBIX CTPYKTYD.
6. Pexoncrpykuus noBepxHoctu. [ledeKkThl Ha TOBEPXHOCTH.
7. CTpyKTypa MOBEPXHOCTH U €€ (U3MUECKHE CBOICTBA.
8. TloBepxHocTHBIE cOocTOSIHUSA. I3MEHEeHMs IIMPUHBI 3aIIPEIIEHHON 30HbI HA IOBEPXHOCTH.
9. DKcnepuMEHTaJIbHOE UCCIIEN0BAHNUE 3JIEKTPOHHOM CTPYKTYPBI IOBEPXHOCTH.
10. I3MeHeHue oTeHIMAala U PACIIPeIeIeHHe 3JIeKTPOHHOMN TIIOTHOCTH Y MOBEPXHOCTH.
11. Kunetuka aacopouuu. Teopus Jlenrmiopa.
12. ®usnyeckas 1 XMMUUeCKas aJIcCOpOIus.
13. D5eKTpOHHOE COCTOSIHUE aTOMA.
14. DHeprus cBsI3U aIaTOMOB C ITOBEPXHOCTHIO. JlaTepabHOE B3aUMO/IECTBUE aJaTOMOB.
15. CrpykTypa aacopOupOBaHHBIX CIOEB.
16. I3mMeHeHue paboThl BBIXOAA.
17. TToBepxnocTHas quddy3usi.
18. MexaHu3Mbl pocTa IJIEHOK. DTIUTAKCHUS.
19. 3apoasimm u ux obpa3oBaHUeE.
20. D1eKTpOIPOBOJHOCTD TUCIIEPTUPOBAHHBIX IJIEHOK.
21. DneKTponpOBOIHOCTh TOHKUX CIUIOIIHBIX IIJIEHOK.
22, O030p  TEOPETUUECKUX U  IKCIEPUMEHTAJbHBIX  METOHAOB  MCCIIEAOBAHUS
MOBEPXHOCTU. TeXHUKA CBEPXBBICOKOI'O BAKyyMa.
23. Cucrembl 0TKauku. CBEpXBBICOKOBAKYYMHBIE KAMEPHI U (PIIAHIIBI.
24. TlpuroToBjeHUE ATOMAapHO- YUCTONH MOBEPXHOCTH 0Opa3loB. TeXxHHMKa TEPMUUYECKOTO
OCaX/JEHUS B BAKYyMe.
25. UcTOUHUKY HANIBUIEHUS.
26. I3MmepeHue TOJIIMHBI IUIEHOK.
27. JuddepeHunanbHblii 3HEPreTUYECKUM CHEKTp BTOPUYHBIX 3JEKTpOHOB. Oxke-
3JIEKTPOHHAS CIIEKTPOCKOIHUSI.
28. AHaM3aTOPBI SHEPTUU IJICKTPOHOB.
29. CieKTpOCKOMNUS XapaKTEPUCTUUECKUX NTOTEPh IHEPTUU IJIEKTPOHAMH.
30. ®OTOIEKTPOHHAS CIIEKTPOCKOMHSI.
31. PactpoBas 31€KTpOHHASI MUKPOCKOITHS.
32. IIpuHIUIIBI CKAHUPYIOLIEH 30HIOBONH MUKPOCKONUHU. ATOMHO- CHJIOBAsi MUKPOCKOIIHS.
CkaHupytolas TyHHeJIbHass MUKPOCKOIIHUS.
33. DnekTpocuioBasi MUKpPOCKONUs. MarHUTHO-CHUJIOBAsI MUKPOCKOTIHUSL.

9. YYEBHO- METOIMYECKOE 1 UH®OPMAILIMOHHOE OBECIIEYEHUE
YUEBHOTI O ITPEJIMETA

a) IuTeparypa
1. ®omuH, [. B. DkciepuMmeHTanbHBIE METOABI (PU3UKHU TBEPIOTO Tela : yueOHoe mocoodue /
. B. ®omun. — CapatoB: By3oBckoe oOpazoBanme, 2017. — 185 c¢. — Tekcr:
anexkTpoHHslit // LludpoBoit obpazoatensHblii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/57258.html (mata o6pamenus: 17.04.2024). — Pexxum mocrymna:
JUI ABTOPU3UD. ITOJIb30BATENEH
2. Bnagumuposn, I'. I'. dusuka moBepXHOCTH TBepHAbIX Ted : yueOHoe mocoodue/ I'. T.



Bnagumupos. — Cankr-IlerepOypr : Jlanp, 2022. — 352 c. — ISBN 978-5-8114-1997-5. —
Tekcr : anextponnsiii // Jlanb : 3mekTpoHHO- OmMbMMoTeunas cucrema. — URL: https://
e.lanbook.com/ book/212228 (mata obpamenus: 17.04.2024). — Pexum npocryna: mist
ABTOPH3. TIOJIb30BATEIICH.

3. @unsak, M. M. OcHoBHBIE (PM3HUECKHE TTPOIIECCHI B MTPOBOIHUKAX, MTOJIYITPOBOAHUKAX U
TUDJIEKTPUKAX : yueOHoe mocobme/ M. M. @umak. — OpenOypr: OpeHOyprckmii
rocynapcrBeHnslii yuusepcutet, ObC ACB, 2015. — 134 c. — ISBN 978-5-7410-1188-1. —
Tekct : anexkTponnsiit // Lludposoit obpazoBarenvublii pecypc IPR SMART : [caiiT]. —
URL: https:// www.iprbookshop.ru/54132.html (mata obpamenus: 17.04.2024). — Pexum
JOCTYIIA: TSl aBTOPU3HP. TTOIb30BaTENeH

0) nporpammMHoe obecnieueHue 1 MHTepHET-pecypChl

Ne HaumenoBanue Onucanue
1 |[http:// DnekTpoHHO-0ubanoreuHas cucreMa [IPRbooks — Hayuno-
www.iprbookshop.ru/ 00pa3oBaTeNbHBIN pecypc IS pelieHus 3aaa4 oOyueHus B
Poccun u 3a pybGexom. YHukampHas tmiatpopma IBC
IPRbooks oO0benuHseT HOBelMe WHOOPMAIIMOHHBIE TEX-
HOJIOTUM W YYeOHYIO JIMLEH3HOHHYIO jiuTepatypy. Kon-
teHT DBC IPRbooks oTBeuaeT TpeboBaHUSIM CTaHAAPTOB
BhIciel mKojbel, CI1O, 1OTMOMHUTETFHOTO M TUCTAHITMOH-
Horo obOpaszoBanHus. OBC IPRbooks B mojmHOM oOBbeMe
COOTBETCTBYeT TpeOOBaHUSIM 3aKOHOJaTelnbcTBA PD B
chepe oOpazoBaHUS
2 | http:// DOnekTpoHHas OubnuoTeyHass cucrema «lM3maTenscTBa
www.e.lanbook.com Jlanb», TeMaTHYeCKHE MaKeThl: MaTeMaTHKa, (pu3uka, WH-
KEHEPHO-TEXHUYECKUE HAYKH, XUMHUS
B) mpodeccroHaIbHbIe 0a3bl TAHHBIX U MHPOPMAITMOHHBIE CIIPABOYHBIE CHCTEMBI
Ne HaumenoBanue Onucanue
1 | http://window.edu.ru Enmnoe okHO mocTyma k 00pa3oBaTeNIbHBIM pecypcam
2 | http:// ciGuide - BeO- HaBUTaTOpP 3apyOEKHBIX M OTEYECTBEHHBIX
WWwWw.prometeus.nsc.ru/ | HAy4HbIX O3JIEKTPOHHBIX PECYpPCOB OTKPBITOTO [OCTYIIA,
sciguide/page0609.ssi 9JIEMEHT  TOJICP)KKM  HAyYHOW  KOMMYHHUKAIlMKd B
Cubupckom otnenennn PAH. HaBuratop momoraer Be-ctu
MOUCK KAYECTBEHHBIX HAYYHBIX pPECypCcOB MHPOBOTO
YPOBHS
3 | https:// elibrary.ru/ | Hayunas osnektponnas Oubmuoreka eLIBRARY.RU -
defaultx.asp poccuiickuii MHGOPMALIMOHHO- AHAJTUTUYECKUI TOpTal B
00J1aCTH HaYKU, TEXHOJIOTUU, MEAUIIUHBI 1 00Pa30BaAHUS
10. MATEPUAJIBHO- TEXHUYECKOE OBECIIEYEHUE YUYEBHOI'O
MNMPEAMETA

3aHATHUS 1O JUCLUIUIMHE IPOBOJATCA B CIELUUAIBHBIX ITOMEUIEHMSX, MPEICTaBIISIONINX
co0Oi yueOHblE ayAUTOpUM IS MPOBEACHUS 3aHATUM JIEKIIMOHHOIO THIA, 3aHSITUH
CEMUHAPCKOI0 TUIIA, MPAKTUYECKUX paOOT C 1adOpaTOpHBIM 00OPYAOBAHUEM, I'PYIIIOBBIX U
VHIUBUAYAIbHBIX KOHCYJIBTALIMH, TEKYLIEr0O KOHTPOJS U HPOMEXKYTOUYHOW aTTEeCTALUU.
CrneunanbHbple  NOMEIIEHUS  YKOMIUIEKTOBAHBI  CHEIMAIUM3UPOBAHHONM  Mebenplo U
TEXHUYECKUMU CPEICTBAMU OOYYEeHMSs, CIYXAIlUMHU JJIsI TpEeACTaBlIeHUs] y4uyeOHOMU
nHpopMaru OoNbIION ayauTopuu. Bce momereHusi, B KOTOPBIX MPOBOASTCS 3aHSATHUSA,
COOTBETCTBYIOT ACHCTBYIOLIMM ITPOTUBOIIOKAPHBIM IIPaBUJIaM U HOPMaM.

Kaxnapiii obywaromuiics obecrieueH HMHAMBUAYAJIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K
JIEKTPOHHO- OUOJIMOTEYHBIM  CHUCTEMaM M K  3JIEKTPOHHOM  HMH(pOpManMOHHO-
00pa3oBaTENbHON Cpe/ie YHUBEPCUTETA.




CamocrosTenbHas  paboTta 00y4JaroIIuXxCs OCYIIECTBIISETCS B TTOMEIIICHUSIX,
OCHAILICHHBIX KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MTOJKITFOUEHUS K ceTh «HTepHeT»
n obeclieueHreM OOCTyla B OJJICKTPOHHYIO HH(POPMAIIMOHHO- 00pa30BATEIbHYIO Cpemy
YHHUBEPCUTETA

Ha 3ansatusix mpuMmeHnsiercst crienyoiiee TexHudyeckoe oOopynoBanue: [IOBM Ha 06ase
nporeccopa Intel Pentium, mpoexTop.



