MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EAPA OPU3UKO-TEXHUYECKHUX ITPOBJIEM METPOJIOT'MA

OIOBPEHO HTC JIAIIJIA3
[Tporoxosn Ne 1/04-577

or 27.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

OUBNYECKHUE METO/IbI NCCIIEJOBAHMA ITOBEPXHOCTHU

Hanpasnenue noarotroBku [1] 03.03.01 IlpuknagHsle MaTeMaTuKa U pusnKa
(cmennanbHOCTD)
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AHHOTALMS

LenssMu ocBOeHUsT yueOHOW AUCHUTUINHBI SBISIFOTCA:

- O3HaKOMJIEHHE C (U3WYECKMMH METOJaMH aHall3a MOBEPXHOCTH W HAHOCTPYKTYp HX
BO3MOYKHOCTSIMH;

- YCBOGHHME TPUHLMUIOB, JIeXKAIIUX B OCHOBE (PU3MUECKHX METOJIOB PEHTTEHOBCKOM
(OTOZIEKTPOHHOM CHEKTPOCKOIUH, O0KEe-3JIEKTPOHHOM CHEKTPOCKOIUH, CHEKTPOCKOIUHM pacCesHUs
ME/JICHHBIX HOHOB, CKAHUPYIOIEH 30HJ0BOI MUKPOCKOIINH U AU(PAKIMHY MEAJICHHBIX 3JIEKTPOHOB;

- O3HAKOMJIGHHME C MeToJaMH U mpubopamMu s peleHus 3a7ady M0 HCCIEJI0BaHHIO
MIOBEPXHOCTH;

- IPUOOPETEHUE FJIEMEHTAPHBIX HABBIKOB PEIICHHS MPAKTUYECKHX 3a/1a4.

B pamkax kypca paccmarpuBaroTcs craeayromme Ttembl: CpencrtBa goctuxenus CBB.
AncopOuus Ha moBepxHOocTH. CTenmeHp 3amojHeHusa. Okcno3unus. Krnaccudukamus MeToaoB
uccaenaoBanusi mopepxHoctu. dorodddexr. U3mepeHne 3HEpruu CBA3U. DHEPTUs CBSI3U AJICKTPOHA.
Merton pacdera. DHEprusi HAYAJIBHOTO U KOHEUHOro coctosinus. Penmakcanus. [llupuna nukos. @opma
muHuu. MHTeHcuBHOCTh. BtopuuHnas crpykrypa cnektpoB B P®OC. I[lna3zmMoHHBIE TOTEpH.
AcummeTtpust nukoB. Hekc cuHrynspaoctu. Bropuunas ctpykrypa crnektpoB B POOC. Carennutsl
BCTPSCKU U cTpsixuBaHus. CrnimH-opOuTanbHOE paciierienue ypoBHeil B POOC. Xumuueckuil cBur
P®OC u oxe-nmuHmii. Meton oxke-mapaMeTpa pa3aeieHns BKIaA0B 3P eKTa HayaaIbHOr0 U KOHEYHOTO
COCTOSIHUH B CIIBUT SHEPTHH CBS3H. DKCIIEPUMEHTalIbHOE HabmoaeHne. CIeKTphl BaJICHTHBIX YPOBHEH
n oxe-cepuii B PO®DOC. Dddexr 3apsiaku U crnocoObl ero ydera. VICTOYHUK PEHTTCHOBCKOTO
u3nydeHus. Tumbl aHomoB. DHeproaHanu3aTopbl. Buabsl u xapaktepuctuku. dusnueckue OCHOBBI.
Kunematnueckuii  ¢daktop. Ceuenue paccesauss B CPMU. [loreHnmansl  MeKaTOMHOTO
B3auMoieicTBus. HelTpanuszanus MOHOB B CIEKTPOCKOIHUU PACCESHUs] MEMJIEHHBIX MOHOB. KoHyc
3areHeHus. CIEKTPOCKOMUS paccesHusl MeAIeHHbIX HOHOB. CTpyKTypHbIE 2P eKkThl. CIeKTpOCKONUs
paccestHMsl MeAJIEHHBIX HOHOB. Paspemenue no macce. ®Pusznueckue OCHOBBI. TyHHenMpoBaHHE
aseKTpoHa. TyHHenbHbIM TOK. Tomorpaguueckuii M CHEKTPOCKONMUYECKUH PEXUMBI  pabOThI
CKaHUPYIOLLEr0 TYHHEIBHOIO MHKpOCKONa ATOMHO-CUIOBas MUKpockonus. [IpuHuun npelctBus.
Ycnosue mudpakmmm. Chepa IBampaa. dudpakmusi MEUICHHBIX 2JIeKTpoHOB. OOmas cxema
YCTaHOBKH.

1. IEJIV U 3ATAYA OCBOEHUSI YYEBHOM JTUCIUILIUHBI

[ensaMu ocBOeHUs yUeOHOM AMCHUIUINHBI SBIISIOTCA:

- O3HaKOMJIEHHE C (U3MYECKMMU METOJaMM aHallu3a IMOBEPXHOCTU U HAHOCTPYKTYpP HUX
BO3MO>KHOCTSIMH;

- YCBOEHHE TMPHUHILMUIOB, JEXallUX B OCHOBE (PU3UYECKUX METOJOB PEHTICHOBCKOM
(OTORTEKTPOHHON CHEKTPOCKOIUH, O0Ke-3JICKTPOHHOM CHEKTPOCKOIUH, CHEKTPOCKOMUHM pacCesHus
ME/JICHHBIX MOHOB, CKaHUPYIOIIEH 30HJ0BOI MUKPOCKONNH U AU(PAKIIHA MEAJICHHBIX 3JIEKTPOHOB;

- O3HAaKOMJICHHE C METOJaMU M MpuOOpaMM Jii PpELIEHUs 3aJad [0 MCCIET0BaHUIO
MOBEPXHOCTH;

- IPUOOPETEHNE FJIEMEHTAPHBIX HABBIKOB PELICHUS IPAKTUYECKUX 3a/1a4.

2. MECTO YYEBHOH JJUCIIUILJIMHBI B CTPYKTYPE OOII BO



VYuyebHasg mporpaMma IMpeanojaraeT 3HaHHe OCHOB KBAaHTOBOW (PM3UKUK M (U3UKU TBEPAOTO

TCIa.

3. ®OPMUPYEMBIE KOMIIETEHIINU U IIJTAHUPYEMBIE PE3YJIBTATbBI

OBYYEHUA

YHuBepcanbHbIe H(HIK) o0menpodeccuoHalbHbIE KOMITETEHIIUHN

I KO,I[ 1 HAUMCHOBAHUC KOMIICTCHIIM | KOI[ N HAMMCHOBAHHUC MHAHUKATOpAa JOCTHUIKCHUA KOMIICTCHIIUH

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3amadaMu W 0OBbeKTamMu (00J1acTIMHU

3HaHUI) MpodhecCUOHATBLHON eATeTbHOCTH:

3agaua
npogeccuoHaIbLHOM
pesteabHocTu (311/1)

W3Yy4YEeHHE U aHAIIN3
HAaY4YHO-TEXHUYECKOU
nHpopMmanuu,
OTEUYECTBCHHOTO U
3apyOeKHOTO OIBITA
0 TEeMaTUKe
uccaeaoBaHus, coop u
00paboTka HAy4YHOU 1
AHAJTUTHYECKOMN
uHpOpMaINH C
HCIIOJIb30BaHUEM
COBPEMEHHBIX
MIPOrpaMM, CpeICTB U
METOJIOB
BBIYUCIIUTEIILHOMN
MaTeMaTHKH,
KOMITBIOTEPHBIX U
MH(POPMALIMOHHBIX
TEXHOJIOTUH

BBIOOP METO/IOB U
MOAXO/0B K PEIICHUIO
MOCTaBJICHHOM
Hay4YHOU MPOOIIEMBI,
(bopmyIHpoBKa

O0BeKT NI 00J1aCTh
3HAHUSA

MOJIEITN, METOJTBI U
cpeacTBa
(yHIaMEHTAIBHBIX H
IMPUKIIAIHBIX
HWCCIEeNOBaHUN U
pa3paboTok B obiactu
CYNIEPKOMIBIOTEPHOTO
MOJICTTUPOBAHUS
WH)KEHEPHO-
(pU3NYECKUX MPOLIECCOB
B HayKe, TEXHUKE,
TCXHOJOI'usgaX, a TAaK:XKC B
chepax HAYKOEMKOTO
MIPOU3BOJICTBA

MOJIEIHU, METOBI U
CpeacTBa
(yHIaMEHTAJIBHBIX U
MIPUKJIATHBIX
HCCIICIOBAHUMN 1

HAaYYHO-UCCJIEN0BATEIbCKUN

Kox m nanmenoBanue
npogeccuoHaIbHOM
KOMIIeTeHIUH;
OcHoBaHue
(npodeccuoHaANBHBIN
cranaapr-I1C, ananu3
OnbITA)

[TK-1 [1] - Criocoben
IPOBOJUTH COOD,
aHaJIU3 Hay4YHO-
TEXHUYECKON
nHdopmauu,
OTEUYECTBEHHOTO U
3apyOEKHOTO OMBITA 110
TEMaTUKE UCCIICIOBAHHUS

OcHosaHue:
[TpodeccuonanbHpIi
crangapt: 40.011

ITK-2 [1] - Ciocoben
BBIOMPATH M TPUMEHSTh
HE00X0MMOe
obopyoBaHue,
HHCTPYMCHTBI U MCTO/IbL

Kox m nanmenoBanue
HHIUKATOPA
JOCTHKEHUSA
npogeccuoHaIbLHOM
KOMIIETEHIIH U

3-IIK-1[1] - 3nars
crocoObI coopa,
aHaJIM3a Hay4YHO-
TEXHUYECKON
uHdopmaIuu,
OTEUYECTBEHHOTO U
3apyOeKHOTO OMbITA
10 TEeMaTUKe
UCCJIEIOBAHMUSI. ;
V-IIK-1[1] - YmeTh
CUHTE3UpPOBATh U
AHATM3UPOBATH
HAyYHO-TEXHUYECKYIO
UH(POPMALIUIO TI0
TEeMaTHKe
UCCJICIOBAHMSI. ;
B-IIK-1[1] - Bmagets
HaBBIKaMu cOopa,
CUHTE3a U aHajJIu3a
Hay4YHO-TEXHUYECKOU
uHdopmaIuu,
OTEUYECTBEHHOTO U
3apyOeKHOTO OIBITA
0 TeMaTUKe
UCCJIEIOBAHMSI.
3-1IK-2[1] - 3naTh
COBPEMEHHOE
obopypoBaHue,
UHCTPYMEHTHI U
METO/Ibl UCCIENOBAHMI




MaTeMaTHUYECKOM
MOJEIH SIBJICHUS,
aHAJUTUYECKUE U
YUCJICHHBIC PaCUYEThl

pa3paboTok B obiactu
CYNIEPKOMIBIOTEPHOTO
MOJICITUPOBAHHUS
WH)KEHEPHO-
(U3NYECKUX MPOLIECCOB
B HAYKE, TCXHUKE,
TEXHOJIOTHUSIX, a TAKXKE B
chepax HAYKOEMKOTO
HPOM3BOJICTBA

HUCCIICAOBAHUN IS
penenus 3a1ay B
n30paHHOM MpeaMEeTHON
obmnactu

Ocnosanue:
[IpodeccuonanbHbIit
cranaapt: 25.035,
40.011

JUIA pelIeHus 3a1a9 B
n30paHHON
npeaMeTHOM o0nacTu.

;
V-IIK-2[1] - YMmeTh
KPUTHICCKH
OIICHUBATb, BEIOUPATH
obopyioBaHu,
UHCTPYMEHTOB U
METOJIOB
HCCIIEIOBAHUM B
n30paHHON
npeaIMeTHON 00JIacTH ;
B-TIK-2[1] - Bmanets
HaBBIKAMU BBIOOpA U
PUMCHCHUS
o0opyoBaHue,
UHCTPYMEHTHI U
METO/IbI UCCIIEIOBAHUIN
JUTSI PEIICHUS 33]1a9 B
n30paHHON
MPEAMETHOM 00JIACTH.

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCHUTLJIAHBI

Hampasnenus/uenun
BOCITUTAHHUS
[Ipodeccuonansroe
BOCITUTAHHE

Co3znanue ycioBui,
00ecIeunBaronnx,

3agaym BocriuTaHus (Kox)

(bopMHpOBaHUE KYIbTYPbI
0e301macHOCTH IpH paboTe Ha
HKCIEPUMEHTAIBHBIX H
MIPOMBITIJICHHBIX YCTaHOBKAX
BBICOKOM MotiHOCTH (B28)

JUCHHUIIINH

BocnourarenbHbll TOTEeHITHAAT

1.Mcnonp30BaHne BOCIUTATEIBHOTO
HOTEHIMaIa MPOQUIBHBIX AUCLUILIUH U
BCEX BUJIOB MPAKTUK JJIS: -
(hopMUpOBaHUs KYJIbTYPHI Ja3epHOI
0€30MaCHOCTH MTOCPEICTBOM
TEMAaTUYECKOTO aKIICHTUPOBAHHS B
COJIepKaHUU TUCIUILINH U Y4eOHBIX
3aJJaHHi, TIOATOTOBKH 3cce, pedeparos,
JMICKYCCHIA, a TaKXKe B X0JIe
MPAKTUIECKON pabOTHI C Ja3epHBIM
000py10BaHUEM. - OPMHUPOBAHUS
KyJbTYpbl O€30M1aCHOCTH P paboTe Ha
HKCHEPUMEHTATBHBIX U TPOMBILIUIEHHBIX
YCTaHOBKaX BBICOKOW MOIIHOCTH U
UMEIOILMMHU MOBBILICHHBIH YPOBEHb
OTTACHOCTH Yepe3 BBIIOTHEHHE
CTYACHTaMH MIPAKTUYECKHUX U
1a00paTOPHBIX padoOT, B TOM YHCIIC Ha
000pYIOBaHUU JUISl UCCIIEIOBAHUS
BBICOKOTEMIIEPATYPHOH IJIa3MBbl.




S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Paznensl yueOHOM TUCIUTUIMHBL, X 00BEM, CPOKH U3Y4eHUS U (HOPMBI KOHTPOJIS:

Ne HaumenoBanmue %" .
Lo |  pasaena yueOHoii SO = % = 3 %
AUCHHUILIMHBI §> 3 . i 2 z S E. =2 5
S°ES| XS |25 | =8 -
=285 | 23 s 3 =€ S w3
=5 E o « B o~ = = g —_ g ; g
= SSSsZ|=ES8%| £8 EE®| € E %
s =ES85| 8§25 ¢ Ss=| &S5
= 223 | B8 £ ERg| 583
) V U Rz © s 9 < = = o = 5 4
== RE=sa|0gx| =8 <oz | =33
6 Cemecmp
1 Pentrenosckas 1-8 16/8/0 25 K-8 3-I1K-
(b OTORIIEKTPOHHAS 1,
CHEKTPOCKOMUS V-
IK-1,
B-
IK-1,
3-I1K-
2,
V-
IK-2,
B-
MK-2
2 Oxe-351eKTpOHHAs 9-15 | 14/7/0 25 KU-15 | 3-I1K-
CIIEKTPOCKOIIHS. 1,
CnekTtpockonus V-
paccesiHusT MEJIEHHBIX [IK-1,
noHoB. CkaHupyromas B-
30H10Bas TIK-1,
MUKPOCKOIIHS. 3-11K-
Judpaxims 2,
MeEIJIEHHBIX V-
AIEKTPOHOB. [1K-2,
B-
ITK-2
Hmozo 3a 6 Cemecmp 30/15/0 50
KounTtposbnbie 50 3 3-TIK-
MeponpusiTuss 3a 6 1,
CemecTtp V-
IK-1,
B-
IK-1,
3-TK-
2,
V-
[K-2,
B-
MK-2

* — COKpalleHHOe HauMEHOBaHKE (DOPMBI KOHTPOJIS
** — cyMMa MaKCHUMaJIbHBIX 0ayuioB AojhkHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U
(wm) PK3aMeH



CoxparieHne HauMEHOBaHUH (POPM TEKYIIIETO KOHTPOJIS M aTTECTAlUH Pa3IesIoB:

O0o03Ha
YyeHue

ITo1HOE HAMMEHOBaHNE

K1

KonTposb 1o nroram

3

3aueT

KAJIEHIAPHBIN IUIAH

Tembl 3ansaTuii / Conep:kanue

Jek.,
qac.

IIp./cem.
, yac.

JIao.,
yac.

6 Cemecmp

30

15

0

PenTreHosckas (l)OTOZ)J'IeKTpOHHaH CIICKTPOCKOITUSA

16

8

0

Henn u 3agaun kypca. OCHOBHbIC IOHATHSA 0 PU3HKeE
nopepxHoctu. @usnveckuii npuHumun POIC. IlepBuunasn
cTpykrypa P®3J cnexkrpos. BropuuHas cTpykTypa
crekTpoB B PO@IC. MyabTHIIETHOE paciienieHne
ypoBHeii B POIC. o

Cpencta noctmxenust CBB. Ancop61ust Ha MOBEPXHOCTH.
Crenenp 3anonHeHus. Dkcno3unus. Knaccuduxkanus mMeTonoB
uccienoBaHus noBepxHoctu. Poroadexr. Mzmepenue
SHEPrUM CBS3U. DHEPTUs CBA3H AIEKTpoHA. MeTo pacuera.
DHeprus Ha4aJbHOTO U KOHEYHOT 0 cocTosiHUs. Penakcanusi.
[lvpuna nukos. ®opma nHuKn. IHTEHCUBHOCTDL. BTOpHuHas
cTpyKTypa ciekTpoB B POIC. [1nazMoHHbBIE IOTEPH.
AcumMmetpust TUKoB. MHAEKC CUHTYyIspHOCTU. BTOpnyHas
cTpyktypa ciekTpoB B POIC. CarennuTsl BCTPSACKH U
cTpsixuBaHus. CMH-OpOUTANIbHOE PACIIEIIeHne YPOBHEH B
POOC. Xumunueckuii capur POIC u oxe-nmuunii. MeTo oxe-
napameTpa paszieseHusl BKJIaZ0B A peKTa HayaJIbHOIo U
KOHEYHOI'O COCTOSIHUI B CIIBUT HEPTUU CBS3H.
DkcnepuMeHTanbHoe HabmoieHre. CreKTphbl BaJICHTHBIX
ypoBHeii u oxe-cepuiit B POIC. Dddekr 3apsinku u criocoObt
ero y4yera. ICTOUHMK PEHTT€HOBCKOTO U3JIy4eHUs. Turbl
aHOJ10B. DHeproaHaau3aTopsl. Buabl U XapakTepUCTUKH

Bceero AYAUTOPHLBIX YaCOB

16 |

8

|0

Omutaiin

0

0

0

9-15

O:xe-371eKTpOHHAA creKTpocKonusi. CrieKTpocKonus
paccesiHUsI MelVIEHHBbIX HOHOB. CKaHHMPYIOLIasl 30H/10Bas
MHUKpOcKonus. {upakuus MeUICHHBIX JJIEKTPOHOB.

14

9-15

CnexTpockonusi paccessHUsI Me/lVIECHHBIX HOHOB.
MHorokpatHoe paccessHHe HOHOB B MeTO/e
CPMMU.Ckanupyomasi TYHHeJIbHAas
MHUKpockonus.JIudpakuus MeaTeHHbIX 3JIeKTPOHOB.
®dusnueckne ocHOBb. Knnemarnueckuii pakrop. CeueHnue
paccesinust B CPMMU. IloreHunans MexaTOMHOTO
B3auMoAecTBusA. HelTpannsanus HOHOB B CIEKTPOCKOIIUHU
paccesiHMsI MEJUIEHHBIX HOHOB. KoHyC 3aTeHeHus.
CrieKTpoCcKOMHUs paccesiHUsl MEJUIEHHBIX HOHOB. CTPYKTYpHbIE
3¢ dexTsl. CHEeKTPOCKONHS paccesHUus MEUIEHHBIX HOHOB.
Paspemenne no macce.@usnyeckrie OCHOBBIL. TyHHEIMPOBAHKE
aniekTpoHa. TyHHenbHbIN TOK. YcnoBue audpakiuu. Chepa

Bcero ayiuTopHsIX 4acoB

14 |7 [0
Omniaiig
0 0 0




OBanpaa. ludpakius MeuIeHHBIX A1eKTpoHoB. Obmas cxema
YCTaHOBKH.

CokpailieHHbIe HAMMEHOBAHUSI OHJIAMH OIIIIHNA:

Oo6o3una | [loiHOe HaMMeHOBaHMe
YeHue

OK ONEeKTPOHHBIN KypC

1M [ToTHOTEKCTOBBIN MaTepua
111 [TOTHOTEKCTOBBIE JIEKIIMU
BM Buneo-matepuaisl

AM AyJIMo-MaTepualibl

[Ip3 [Ipe3enTaumu

T Tectbl

5CM OJIEKTPOHHBIE CIIPaBOYHBIE MAaTEPUAJIb
ncC WNHTEpaKkTUBHBIN CAUT

TEMbBI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansatuii / Coaep:xanue

6 Cemecmp

9-10 IlepBuunas crpykrypa POD cniektpoB

11 -12 | BropuuHas ctpykrypa P®3 cnektpon

13 - 14 | Jluaum Oxe-niepexonoB B PO crekTpax

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Kypc peanm3yer KOMIIETEHTHOCTHBIN HMOAXO M MPEIYyCMAaTPUBACT IIHNPOKOE HCIIOIb30BAHHE B
y4eOHOM TMporiecce aKTUBHBIX (OPM TPOBEACHUS 3aHATHH (KOMIIBIOTEpHBIE MPAKTUKYMBI, pa3doop
JIOMAalIHUX 3a/laHUl, CHCTeMa KOHTPOJIbHO-M3MEPHUTENBHBIX MaTepHajioB) a TaKKe, MPOBEICHHE
3aHATHUH C UCTIOJIb30BAaHUEM CUCTEMBI YIaJI€HHOTO JJOCTYIIA K YHUKAIbHOMY HAyYHOMY 00OPY/IOBaHUIO
B COYETAaHUM C BHEAYAUTOPHOW pabOTON C Lenbio (OpMUPOBAHUS U Pa3BUTUSA MPO(ECCHOHATBHBIX
HAaBBIKOB CTYCHTOB.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOH/J] OLIEHOYHBIX CPEACTB 0 TUCLUILUIMHE 00ECIIeUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTaToB o0ydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSITHNA TEKYUIETo,
pyOeXKHOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUITUHE.

Cesi3p Mexay (GOpMUPYEMBIMH KOMIIETEHUUSMU W (HOpMaMHU KOHTPOJIS HMX OCBOCHHUA
MIpe/icTaBjeHa B CIeAyIOLIei Tadnuiie:

Komnerenuus HNuukaTopbl 0CBOECHHA ATTecTallMOHHOE MEPONpHUsTHE
(KII 1)
IK-1 3-1IK-1 3, K-8, KU-15
V-TIK-1 3, KU-8, KH1-15
B-TIK-1 3, KU-8, Kh-15
[1K-2 3-11K-2 3, KU-8, KH1-15
VY-IIK-2 3, KU-8, Kh-15




| B-IIK-2 | 3, KU-8, KU-15

IIxaabl oeHKH 06pa30BaTeJ’lele JOCTHKEHUI

[IIkana Kaxa0ro KOHTPOJIBHOTO MEPONPUATHS JEXKUT B mpeaenax oT 0 1O yCTaHOBIEHHOTO
MaKCUMaJIbHOTO 0aJila BKIIIOYMTENbHO. MTOroBast arrecranus no AMCLUUILUIMHE oneHuBaercs no 100-
0aJuIbHOM IIKaje W MpeAcTaBiIsieT co0oil cymmy OanioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBIIOJIHEHUU
3aJlaHui B paMKax TEKYILEro U IpOMEKYTOUYHOTO KOHTPOJIS.

Htorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUH CO cnez[ylomeﬁ IIKAJIOM:

Cymma Ormenka 1o 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0ayIoB OAJUTHHOM IIIKaJIe ECTS Y4eOHOM TUCITUTLINHBI

OLICHKa «OTJIMYHO» BBICTABJIACTCSA
CTYIIEHTY, €CJTH OH TIIyOOKO U TIPOIHO
YCBOWII IIPOTPaMMHBII MaTepuail,
HUCYCPIBIBAKOLIC, MMOCICAOBATCIILHO,
90-100 5 — «omauunoy A YETKO M JIOTHYECKH CTPOMHO ero
M3JIaraeT, yMeeT TECHO YBS3bIBATh
TCOpHIO C HpaKTHKOﬁ, HUCIIOJIL3YCT B
OTBETE MaTepHuall MOHOTpapHIECKOM

JIMTEPATYPBI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIAETCS
75-84 C CTYJIEHTY, €CITH OH TBEPJIO 3HAET

Marepuai, rpaMOTHO U IO CYIIECTBY
nsjaaract €ro, He JOIyCKasa

D CYIIECTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 Or1ieHKa «yIOBIETBOPUTEIHLHOY

BBICTABJISICTCA CTyZ[eHTy, €CJIM OH UMECT
3HAHUA TOJIBKO OCHOBHOI'O MaTCpI/IaJ'Ia,

3 - HO HE YCBOWII €T0 JIeTaJIEH, TOITyCKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJOCTATOYHO IPaBUIILHBIE
($OopMyNIHPOBKH, HAPYILICHUS
HOFH‘ICCKOﬁ IIOCJICI0OBATCIBHOCTHU B
M3JI0KCHHH IPOTPAMMHOTO MaTepHara.

OreHka «HEYIOBIETBOPUTEIHHO»
BBICTABJISIETCS CTYJICHTY, KOTOPBIA HE
3HaeT 3HAYNUTEIHHON YacTH
IPOrpaMMHOTO MaTepuaa, J0MycKaeT
H 60 2 — F CylecTBeHHbIE o1mnoOKku. Kak npasuio,
1K «HEYO081eMBOPUMETLHOY OLICHKA «HEYIOBJIECTBOPUTEIHHO»
CTaBHUTCS CTYAEHTaM, KOTOPBIE HE MOTYT
MPOIOIKHUTE 00y4eHHe Oe3
JOTIOJTHUTENIBHBIX 3aHATHH 110

COOTBETCTBYIOMIEH AWCIHMILINHE.

8.  YUYEBHO-METOJIWYECKOE U UHOOPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCHMUILIMHEI

OCHOBHAZ JIMTEPATYPA:



1. O H99 Physics of Surfaces and Interfaces : , Berlin, Heidelberg: Springer Berlin Heidelberg,, 2006

2. O ®50 duznyeckue 0OCHOBBI METOJIOB MCCIEA0BAaHUS HAHOCTPYKTYP U IOBEPXHOCTHU TBEPIOTO
Tesna : nabopaTopHblil npakTHKyM, MockBa: HUAY MU®U, 2014

3. O @50 dusnyeckre OCHOBBI METOJA0B UCCIEA0BAHUS HAHOCTPYKTYP U TOBEPXHOCTH TBEPIOTO
Tena : yueOHoe nocobue g By3oB, Mocksa: HUSAY MUOU, 2014

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. DU 11 43 Beenenue B GU3UKY 3apsSA0BBIX U pa3MepHBIX 3P dexToB. [loBepXHOCTH, KIIaCTEPHI,
HU3KOpa3MepHbIE CUCTEMEI : yaeOHoe mocobue, Mocksa: ®usmariut, 2006

2. 53 JI22 Teoperuyeckas ¢pusuka T.5 Craructudeckas ¢pusuka.U.1, Mocksa: @uszmarnut, 2013

3. DU ©50 dusnveckne 0OCHOBBI METOAOB HCCIIEAOBAHNS HAHOCTPYKTYP M IOBEPXHOCTH TBEPIOTO
Tena : yueObHoe nocobue ais By30B, B. U. Tposu [u ap.], Mocksa: MU®DU, 2008

4. 539.2 ®50 ®duznyeckue OCHOBBI METOJIOB UCCIIEIOBAHUSI HAHOCTPYKTYP U MOBEPXHOCTH TBEPAOTO
Telna : yuebHoe nocobue [yt By3os, B. U. Tposa [u ap.], Mocksa: MUDU, 2008

5.621.39 M64 OcHOBBI CKaHHPYIOIIEH 30HJOBOM MHUKPOCKOTMHH : yuel. mocobue s By30B, B. JI.
Muponos, M.: Texnocdepa, 2004

6. 539.2 B24 Brenenue B husuky nosepxHoctu : , K. Oypa [u ap.], Mocksa: Hayka, 2006

7. 538 M22 ®usuka noBepxHocTu. TeopeTnyeckre MOJEIH U SKCIIEpUMEHTAIbHBIE METOIbI : , M. B.
Mamonoga, B. B. [Ipyaaukos, 1. A. Ilpyaaukosa, Mocksa: ®usmatiut, 2011

8. 539.2 1170 BBenenue B pusuky moBepxHocTH : , M. IIpatTon, M.; MxeBck: Perynspras u
xaoTuueckasa guHamuka, 2000

[MPOI'PAMMHOE OBECITEYEHMUE:

CrenuanbHOe porpaMMHoOe oOecriedeHue He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI
JUCLUIINHBI

CrnenuaibHOE MaTepUATbHO-TEXHUYECKOE oOecIieueHne He TpeOyeTcs

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH IJIAA CTYAEHTOB



B pamkax kypca paccmartpuBaroTcs caeayromue TteMmbl: CpencrtBa goctmxenuss CBB.
Ancopbumst Ha moBepxHOCTH. CTerneHb 3amoiHeHHs. Okcro3uius. Kiaccudukanus MeTonoB
uccrnenoBanus mosepxHoctu. Porodddexr. M3mepenne sHEPTUN CBSI3H. DHEPTHsI CBSA3U DIIEKTPOHA.
Meton pacuera. DHeprus HayalbHOIO U KOHEUHOro coctosiHus. Penakcarnus. Hupuna nukos. ®opma
auHuK. HWHTeHcuBHOCTh. Bropuunas crpyktypa cnektpoB B P®OC. I[lnazMoHHBIE mOTEpH.
AcummMmertpusi nukoB. UHaeke cuHrynsipHoctu. Bropuunas ctpykrypa cnektpoB B POOC. Caremnutsl
BCTPSICKM M cTpsixuBaHus. CIUH-OpOUTANIBHOE paciieruieHre ypoBHel B PODC. Xumudeckuit casur
P®OC u oxe-nmunuit. Metoa oxe-napamerpa pa3aeleHus: BKIaaoB 3pdexra HauaaIbHOro U KOHEYHOTO
COCTOSIHUH B CIIBUT 3HEPTHH CBSI3H. DKCIIEPUMEHTalIbHOE HabmoaeHne. CIeKTphl BaJICHTHBIX YPOBHEH
u oxe-cepuit B PO®DC. Dddexr 3apsaku U cmocoObl ero yuera. VICTOYHUK PEHTTEHOBCKOTO
n3nydeHus. Tumbl aHonoB. DHeproaHanu3aTopbl. Buabsl u xapaktepuctuku. dusnueckue OCHOBBI.
Kunemarnueckuii  ¢axrtop. Ceuenme paccesauss B CPMUM. [loTeHumansl  MeXaTOMHOTO
B3auMojieicTBusl. HelTpanuszanus MOHOB B CHEKTPOCKONHMHU PACCEIHUS MEIJICHHBIX MOHOB. KoHyc
3areHeHus. CIeKTPOCKONUs paccesHusl MeaJeHHbIX HOHOB. CTpyKTypHbIe 3P eKkThl. CrieKTpOoCKONUs
paccesHUsT MeJUIEHHBIX HMOHOB. Pazpemenne no macce. ®dusmyeckne OCHOBBI. TyHHENIMpOBaHHE
anekTpoHa. TyHHenbHbIM TOK. Tomorpadguyeckuii W CHEKTPOCKOMUYECKHI pPEXUMBI PabOTHI
CKaHUPYIOLIETO TYHHEIBHOTO MHKpPOCKONAa ATOMHO-CHIOBass MHKpockonus. [IpmHuun npencrus.
VYcnosue mudpakmun. Cdepa OBanpna. [udpakuus MeUIeHHBIX 31eKTpoHOB. OOmas cxema
YCTaHOBKH.

Texkymuii KOHTPOJIb IPEACTABIICH CIEAYIOIMIMM BUIOM ATTECTALMMN:

- KoHTposis utoros

Ha BeIOOp mpemogaBatensi CTyIEHTY BBIIAETCS S5 BOMPOCOB M3 CIUCKAa BOMPOCOB. Bpems Ha
noArotToBky — 30 MuHyT. B pamkax mpeasio)KeHHbIX TEM BOIIPOCOB, MPENOAABATENb MOKET 3a/1aBaTh
0000111a1011I1e BOTIPOCHI, OXBATHIBAIOIINE HECKOIBKO TEM, UM KOHKPETHBIE 3aaun-IIPOOIEMbI TPYIIe
(1Ba u Oonee) CTyAEHTOB C IIEJIBI0 OLEHUTh pabOTy CTYJEHTOB B KOJUIEKTHBE, a TaK K€ pojb U
AKTUBHOCTb OT/IEJIbHBIX CTYICHTOB.

Meroanka NpoOBENEHUS OICHUBAHMS CTYACHTOB Ha PyOEKHOM KOHTPOJIE OCHOBBIBACTCS Ha
«Kontpone utoros» (KN). B pamkax ganHOi METOIWKH, OLIEHKA B 0aju1ax BBHICTABIIACTCS CTYJCHTY Ha
OCHOBaHUU Pe3yJIbTaTOB TeKylIlero KOHTPOJsl OTAENIbHO AJis nepBoil mojoBuHbl cemectpa (KU-8) u
otnensHO s BToport (KHM-15). Yenemnoe npoxoxkaeHue CTyJeHTOM pyOeKHOTO KOHTPOJISI OTBEYAET
nuanaszony 15-25 6amtoB o uroram kaxaoro KH.

dopMa peanuzaluyd MPOMEXYTOUHOIO KOHTPOJS - 3K3aMeH. K 3K3aMeHy JomyckaroTcs
CTYJEHTBI, UMEIOIIKE 10 UToraM B cymme He MeHee 30 6amnoB. MakcumanbsHasi OlleHKa Ha JK3aMeHe
coctaiisieT 50 6anmos.

11. YYEBHO-METOJWYECKHWE PEKOMEHIAIIMA IJIS IPEINIOJTABATEJEN

B pamkax kypca paccmaTpuBaroTcs cneayromue Ttembl: CpenctBa goctumxenuss CBB.
AncopOuus Ha moBepxHOCcTH. CTemeHp 3amojHeHus. OJkcrno3unus. Krnaccudukamus MeToaoB
uccaenoBanusi mopepxHoctu. dorodddexr. U3mepeHne 3HEpruu CBS3U. DHEPTUs CBSI3U DJIEKTPOHA.
Meroa pacuera. DHeprusi HaYaJIbHOIO U KOHEUHOTO cocTosiHus. Pemakcanus. [llupuna nukos. @opma
muHuu. MHTeHcuBHOCTh. Btopuunas crpykrypa cnektpoB B P®OC. I[lna3MoOHHBIE TOTEpH.
Acummerpus nukoB. MHaeke cunryisspaoctu. Bropuunas crpykrypa criektpoB B POOC. Caremnntsl
BCTPACKU U cTpsxuBaHus. CruH-opOUTanIbHOE paciieruienue ypoHed B POOC. Xumuyeckuil caBur



P®OC u oxe-nmuHuii. Meton oke-mapaMerpa pasaeiaeHus BKIaA0B 3P eKTa Ha4yaTIbHOI0 U KOHEYHOTO
COCTOSIHUH B CIIBUT SHEPTHH CBSI3H. DKCIIEPHUMEHTalIbHOE HabmoaeHne. CIeKTphl BaJICHTHBIX YPOBHEH
u oxe-cepuit B PO®DC. Dddexr 3apsiaku U cmocoObl ero ydera. VICTOYHUK PEHTTCHOBCKOTO
n3nyudeHus. Tumbl aHomoB. DHeproaHanu3aTopbl. Buabsl u xapaktepuctuku. dusnueckue OCHOBBI.
Kunemarnueckuii  daxtop. Ceuenne paccesnus B CPMMU. [loTeHumansl MeKaTOMHOIO
B3aumMojieicTBusl. HelTpanusanus MOHOB B CHEKTPOCKONHMHM PACCEIHUs MEIJICHHBIX MOHOB. KoHyc
3areHeHus. CIeKTPOCKOMUS paccessHusl MeaaeHHbIX HOHOB. CTpykTypHbIe 3P deKkThl. CreKTpOoCKOnus
paccestHUsI MeIJIEHHBIX HOHOB. Paszpemienne mo macce. ®dusnueckue OCHOBBI. TyHHETHMpOBaHUE
aseKTpoHa. TyHHenbHbIM TOK. Tomorpaguueckuii M CHEKTPOCKONMUYECKUH PEXUMBI pabOThI
CKaHUPYIOLLETO TYHHEIBHOTO MMKpOCKONa ATOMHO-CUIOBas MHKpockonus. [IpuHuun npelcTBus.
Ycnosue mudpaknmm. Chepa IBampma. dudpakmusi MEIUICHHBIX dJIeKTpoHOB. OOmas cxema
YCTaHOBKH.

Tekyuuit KOHTPOJIb MIPEACTABIICH CIASAYIOIINM BUIOM aTTECTAIINH:

- KonTposb utoros

Ha BBIOOp mpemnogaBarensi CTYICHTY BBIJIACTCS 5 BOMPOCOB M3 CIUCKAa BOINPOCOB. Bpems Ha
noarotoBky — 30 MuHyT. B paMkax mpeaioKeHHBIX TeM BOMPOCOB, MPEMOIaBaTeb MOXKET 3a/1aBaTh
00001I1a10IIIIe BOTIPOCHI, OXBATHIBAIOIINE HECKOIBKO TEM, UM KOHKPETHBIE 3aa4n-TIPOOIEMbI TPYIIIe
(mBa m Ooiee) CTYIEHTOB C IETbI0 OIEHUTH PaboOTy CTYICHTOB B KOJUICKTHBE, a TaK e POjb U
AKTUBHOCTH OT/ICTLHBIX CTYICHTOB.

MeTouka TIPOBEACHHUS OIICHUBAHHS CTYJCHTOB Ha pyOEKHOM KOHTPOJIE OCHOBBIBACTCS Ha
kontposie utoroB (KM). B pamkax maHHON MeTOAMKH, OIleHKAa B Oayuiax BBICTABIIAECTCS CTYJICHTY Ha
OCHOBaHUU PE3yNbTaTOB TeKyIllero KOHTPOJs OTAENIbHO AJisi mepBoil monmoBuHbl cemectpa (KU-8) u
otnenbHo Uit BTopoil (KU-15). Yenennoe npoxoxkaeHne CTyA€HTOM PyOeKHOTO KOHTPOJIS OTBEYaeT
nuana3ony 15-25 6annoB no utoram kaxuaoro KU.

dopma peanuzaln MPOMEKYTOYHOTO KOHTpOJIA - 3k3amMeH. K 3k3aMeHy momyckarorcs
cTyaeHTsl, umetomue 1o uroram KM-8 u KU1-15 B cymme He menee 30 6amnos. MakcuMaibHas OLEHKa
Ha ’K3aMeHe cocTaniseT S0 6aoB.
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