MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HannoHanbHbIN UCCIEN0BATENbCKUN AiepHbli yHUBEpcUTET «MU D)

MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EIPA ®MN3UKHN TBEPOI'O TEJIA U HAHOCUCTEM

OOBPEHO
YMC UADUT Ilporoxon Ne01/423-573.1 ot 20.04.2023 .
HTC JIAIIIA3 Ilportokos Nel/04-577 ot 27.04.2023 .

PABOYASI ITIPOT'PAMMA YYEBHOM JUCHUIIINHBI

OKCITEPUMEHTAJIbHBIE METO/IbI ®U3MKHW TBEPIOI'O TEJIA

HanpaBnenue noarotoBku [1] 12.03.05 JlazepHast TeXHHUKA U JIa3€pPHbIC
(cerumanbHOCTD) TEXHOJIOTHH
[2] 03.03.01 IlpuknagHpie MaTeMaTUKa U (pU3MKa
[3] 16.03.02 BhICOKOTEXHOJIOTUYECKUE TIIIa3MEHHBIE U
SHEPreTUYECKHE YCTAHOBKHU
[4] 01.03.02 [IpuknaaHas MaTemMaTUKa U
UHpOpMaTHKa
[5]22.03.01 MarepuanoBeieHUE U TEXHOJIOTUU
MaTepUasoB
[6] 14.03.02 SnepHbie Pu3nKa ¥ TEXHOJIOTHH
[7] 12.03.03 doToHMKa 1 onTOMH(OPMATHKA
[8] 14.03.01 SnepHast sHEpreTHKA U TEIIIO(PU3HKA
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AHHOTALMS

B kypce u3yuaroTcst COBpeMEHHbBIE METO/IbI UCCIICAOBAHUS (PHU3MUECKUX CBOMCTB TBEPOTO Tela
U HX 3aBUCHUMOCTb OT CTPYKTypbl M COCTaBa pEaJbHBIX OOBEKTOB. PaccMOTpeHbl METO[bl
CTPYKTYPHOT'O aHaJIM3a C IOMOIIBIO 3JIEKTPOHHBIX, HOHHBIX, HEUTPOHHBIX ITYYKOB U PEHTT€HOBCKOTO
u3nydyeHuss (B YACTHOCTHM, pacTpoBas M  IPOCBEUYMBAIOLIAS  OJEKTPOHHAS  MHUKPOCKOIMS,
PEHTIeHOCTPYKTYPHBIH aHalu3, HEHTpOHOrpadus, TEXHONOTUs (OKYCHPOBAHHBIX HOHHBIX ITy4KOB,
0’KE-3JIEKTPOHHAs CHEKTPOCKONUs, CKaHMUpPYIOLIas TyHHEJIbHAass M aTOMHO-CHUJIOBas MHUKPOCKOIHS).
[IpuBeneHbl METOABI UCCIENOBAaHUS DJIEKTPUUECKUX, MAarHUTHBIX, TEIJIOBBIX U ONTHYECKUX CBOWCTB
TBepaoro tena. Ocoboe BHUMAHUE yIeIEHO OCHOBHBIM KOHCTPYKTUBHBIM OCOOCHHOCTSIM aInapaTyphbl
JUIS peajn3alyy BhIIICHAa3BaHHBIX METO0B aHAJIN3a.

1. IEJIH U 3ATAYA OCBOEHHUS YYEFHOM JJUCHUILIAHBI

[loka3aTb OCOOEHHOCTM COBPEMEHHBIX OSKCIIEPUMEHTAJIBHBIX METOAOB  HCCIIEIOBAHUS
(bu3NYECKUX CBOMCTB, CTPYKTYpPBI, JJIEMEHTHOI'O COCTaBa TBEPJOrO Teja U CIUIaBOB.

2. MECTO YYEBHOH JIJUCIIUILJIMHBI B CTPYKTYPE OOII BO

,HaHHaH JUCLHHMIIIIMHA BXOJIWUT B CIHUCOK MaﬁHOpOB, YUTAaCMBIX CTYIACHTaAM pPa3IndHbIX
CHCHH&J’IH33HHI>1, KCJTAOIMUX OCBOUTDH SKCIICPUMCECHTAJIbHBIC MCTOAbI (bI/ISI/IKI/I TBEPAOro Teiia.

3. ®OPMUPYEMBIE KOMIIETEHIINUU U IINTAHUPYEMBIE PE3YJIBTATbHI
OBYYEHUA

VYHuBepcanbHble H(WiIK) o0enpodeccuoHaTIbHbIE KOMITETEHIIUN

Kon u HaumenoBaHue Koza u HanmeHoBaHME HHAMKATOPA AOCTHXKEHUS KOMIIETEHIIMH
KOMIIETEHINH

YK-1[1,2,3,4,5,6,7,8]— 3-VK-1[1,2,3,4,5,6,7, 8] — 3uath: MmeToauku cobopa u
CrniocobeH ocyIecTBISATh MOKCK, 00paboTKu MHPOPMAIIUH; aKTyalIbHbIE POCCUHCKUE U
KPUTUYECKHUI aHAJIU3 ¥ CUHTE3 3apyOeKHbIC UCTOYHUKHU MH(pOpMaIuu B chepe

uHpOpMaLnH, TPUMEHSITh npodeCCUOHATIBHOM 1eATeNbHOCTH; METOJl CHCTEMHOT'O aHaJIn3a
CHUCTEMHBIN OAXO JJIsl peIICHUS V-VK-1[1,2,3,4,5,6,7, 8] — YMeTh: NpUMEHATh METOAUKH
IIOCTABJICHHBIX 3a7a4 noucka, coopa u 00paboTKu UHPOPMALIUHU; OCYLIECTBIIATh

KPUTHYECKHIA aHAJTN3 ¥ CHHTE3 HH()OpMAINH, TIOJTYICHHOU U3
Pa3HbIX UCTOYHUKOB

B-YK-111,2,3,4,5, 6,7, 8] — BnageTs: MeTOaMu IIOKCKA,
cbopa 1 00pabOTKH, KPUTHUYECKOTO aHATTN3a U CHHTE3a
MHPOPMAIINU; METOIUKON CUCTEMHOTO MOIX0/a JJIsl PEIICHUS
MOCTABIICHHBIX 33134

VK-3[1,2,3,4,5,6,7,8]— 3-YK-3[1,2,3,4,5,6,7, 8] —3HaTh: OCHOBHbIE IIPUEMBI U
Crioco0eH oCyIIecTBIATh HOPMBI COITUATEHOTO B3aUMOJICHCTBHUS; OCHOBHBIC TIOHSATHS U
COLMAILHOE B3aUMOIENCTBHUE U METO]IbI KOH(DIUKTOIOTUH, TEXHOJIIOTUU MEKINIHOCTHOU U
peaIM30BBIBATH CBOKO POJIb B IPYNIIOBOH KOMMYHHUKAIIMH B JICJIOBOM B3aUMOJICHCTBUU

KOMaHJIe V-VK-3[1,2,3,4,5,6,7, 8] — YMeTh: ycTaHaBIMBATh U




MOIJIEP)KUBATH KOHTAKTHI, 00ECIICUUBAIOIINE YCTICITHYIO
paboTy B KOJUIEKTHBE; PUMEHATH OCHOBHBIC METOJIBI 1 HOPMBI
COLIMAJILHOTO B3aMMOJICHCTBYS JIJISl peau3aliii CBOeH poiu 1
B3aMMOJICHCTBHUS BHYTPH KOMAH/IbI

B-VK-3[1,2,3,4,5, 6,7, 8] — Bnanets: npocreiminmu
METOJIaMH ¥ IIPUEMaMH COITUAITBHOTO B3aUMOICHCTBHS U
paboThl B KOMaH/Ie

VK-6[1,2,3,4,5,6,7,8]— 3-VK-6[1,2,3,4,5,6,7, 8] — 3HaTh: OCHOBHBIE IPUEMBI
CrniocoGeH yrpaBiiTh CBOUM 3¢ (HEeKTUBHOTO yNpaBIeHHs] COOCTBEHHBIM BPEMEHEM;
BPEMEHEM, BBICTpanuBaTh U OCHOBHbBIE METOANKH CAMOKOHTPOJISI, CAMOPA3BUTHUS U
peaTn30BhIBATH TPAEKTOPHIO caM000pa30BaHUsI HAa MMPOTSHKCHUHU BCEH KUZHH
CaMOpa3BUTHsI HA OCHOBE Y-VK-6[1,2,3,4,5,6,7, 8] — YMmerb: 3 pexTrBHO
MIPUHITAIIOB 00pa30BaHUs B TEUCHHE | TUIAHUPOBATH U KOHTPOJIUPOBATH COOCTBEHHOE BPEMSI;
BCEH KU3HU MCIIOJIb30BaTh METOAbI CAMOPETYJISILIMN, CAMOPA3BUTHUS U
camMo00y4eHuUs

B-VK-6[1, 2, 3,4, 5, 6,7, 8] - Bnaners: MmeTogamu
yIpaBieHUs: COOCTBEHHBIM BPEMEHEM; TEXHOJIOTHUSIMH
MPUOOPETEHUS . UCTIONH30BAHMS U OOHOBICHUS COIHO-
KYJBTYPHBIX 1 TPOGECCHOHANBHBIX 3HAHUMA, YMEHUH, 1
HABBIKOB; METOJMKAMU CAMOPA3BUTHUS M CaMOOOPa30BaHMUsI B
TCUCHHUE BCEH KH3HU

4. BOCHUTATEJBHBIN MOTEHIUAJ JUCHUILINHBI

Hanpasnenus/nienu 3amaun BocriuTaHus (KOx) BocnouratenbHbBIN TOTEHITAAT

BOCIIUTAHUS JTUCIUTUTIH

HyxoBHo-HpaBcTBeHHOE | Co3/1aHKE YCIIOBHIA, 1. Mcnionb3oBaHuEe BOCIUTATEILHOIO

BOCIIUTAHUE 00eCcTneYnBarOIINX, noTeHIMana 0a30BbIX T'YMaHUTAPHBIX
dbopMHpOBaHHUE ITUYECKOTO aUCIUILTUH. 2. PazpaboTka HOBBIX
MBIIUICHUS U MHHOBALIMOHHBIX KYPCOB
npo¢eCCHOHATBLHON TYMaHUTAPHOU U MEXIUCIUTIIMHAPHON
OTBETCTBEHHOCTH yueHoro (B2) | HampaBieHHOCTH.

HyxoBHo-HpaBcTBeHHOE | CO3/1aHKE YCIIOBHIA, 1. Mcnionb3oBaHue BOCIUTATEILHOIO

BOCIIUTAHUE 00ecTneYnBarOIINX, MOTEHIIMaNa 0a30BbIX TYMAaHUTAPHBIX
(dbopMHpOBaHUE TUYHOCTHO- aUCcIUILTUH. 2. PazpaboTka HOBBIX
LEHTPUPOBAHHOTO MOJIX0/1a B WHHOBALIMOHHBIX KYPCOB
npodeCCuOHAIBHON TYMaHUTAPHOU U MEXAUCIUTIIMHAPHON
KOMMYHHUKAIUU, KOTHUTUBHO- HaIpaBJIEHHOCTH.

MOBEACHYCCKHUX 1 IIPAaKTUKO-
OPHUCHTHPOBAHHBIX HABBIKOB,
OCHOBAHHBIX Ha

00IIePOCCUICKIX
TPaAUITHOHHBIX IIeHHOCTsIX (B3)
[Ipodeccruonansuoe u Coznanue ycioBHi, 1.Mcnonb30BaHuE BOCIUTATENHHOTO
TPYZOBOE BOCIIUTAHUE o0ecrnevnBaroIuX, MOTEHLKaNa JUCIUILINH
(dbopmupoBaHue rITyOOKOTO €CTECTBEHHOHAY4YHOI'0 U
MMOHMMAHHUS COLIMATILHOM POJIU o0uienpogeccCuOHaNbHOI0 MOTYJIS JUISL:
npodeccuu, MO3UTUBHON U - (hopMupOBaHMS MO3UTUBHOTO

aKTUBHOM yCTaHOBKH Ha OTHOIIIEHHUS K Mpodeccun HHXeHepa




IIpodeccuonanbHoe
BOCIIUTaHHE

LEHHOCTH N30paHHON
CHEIHabHOCTH,
OTBETCTBEHHOT'O OTHOILLIEHUS K
npo¢eCCHOHAIBHON
JesTenbHOCTH, Tpy Ry (B14)

Co3znanue ycioBui,
00ecreunBaroInX,
(dbopMHpOBaHUE HAYYHOTO
MHUPOBO33PEHUS, KYIbTYPHI
MOWCKA HECTAaHIaPTHBIX HAYYHO-
TEXHUYECKUX/TIPAKTHIECKUX
peIIEHHIA, KPUTUIECKOTO
OTHOIICHHS K UCCIICTOBAHMIM
mkeHay4yHoro Toika (B19)

(KOHCTpPYKTOpa, TEXHOJIOra),
MMOHUMAaHHUS €€ COITHaIbHOMN
3HAYMMOCTHU U POJIH B OOIIIECTBE,
CTpEMIICHHSI CIIeIOBATh HOPMaM
npohecCHOHANBEHOM ATUKU
MOCPEACTBOM KOHTEKCTHOTO O0YyUEHHS,
pelIeHUs TPAKTUKO-OPUEHTHPOBAHHBIX
CUTYaIlMOHHBIX 33/a4. - JOPMHPOBAHUS
yCTOHYHMBOTO MHTEpEca K
poeCCUOHAIBHON e TETHLHOCTH,
CIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENTFHO MBICIIUTh, TOHUMATh
3HAYMMOCTb IPOQEeCcCUu MOCPEICTBOM
OCO3HAaHHOT'O BHIOOpA TEMATUKH
MIPOEKTOB, BHITMIOJTHEHUS ITPOEKTOB C
MOCJICYIOMIEH yOIUIHOM
Mpe3eHTaluel pe3yapTaToB, B TOM
qrciie 000CHOBaHUEM MX COLIMATIBLHON U
MPAKTUYECKON 3HAYNMOCTH; -
(hOpMHUPOBAHUS HABBIKOB KOMAH THOM
paboThI, B TOM YHCIIE peaan3aiiun
Pa3NMUYHBIX TPOEKTHBIX poJieit (uaep,
UCTIOJTHUTEIb, aHAIUTHUK U TIP.)
MIOCPENICTBOM BBITTOJTHEHHS
COBMECTHBIX IIPOEKTOB.
2.Vcnonb30BaHuE BOCIUTATEIIHHOTO
MOTEHIIMaa TUCIUTUIMHBI « DKOHOMHKA
Y YIIPaBJICHHUE B TPOMBIIIJICHHOCTH Ha
OCHOBE MHHOBAILIMOHHBIX MOAXO0/I0B K
YIPaBJICHUIO
KOHKYPEHTOCIIOCOOHOCTBIOY,
«}Opuandeckue 0CHOBBI
npodeccuHaNbHON AEITeTbHOCTI IS
- (opmMupoBaHUST HABBIKOB CHCTEMHOTO
BUJICHUS POJIA U 3HAYHUMOCTH
BbIOpaHHOM Mpodeccuu B COLMAIbHO-
HKOHOMUYECKUX OTHOLICHUSIX 4Yepe3
KOHTEKCTHOE 00y4eHune
1.Ucnonb30BaHne BOCIUTATEIHHOTO
MOTEHIIAAJA TUCITUTUTHH/TIPAKTHK
«Hay4Ho-uccnenoBarenbckas paboTay,
«ITpoextHas npakthka», «Hay4uHbril
CEeMHUHAp» IS

- (opmupoBaHUS TOHUMAHUS
OCHOBHBIX MPUHIIUIIOB U CITIOCOOOB
HAYYHOTO IMO3HAHUS MUPA, Pa3BUTHUS
UCCIIEeIOBATENIbCKUX Ka4eCTB
CTYICHTOB MTOCPENICTBOM MX
BOBJICUCHUS B UCCIIEIOBATEIHCKIE
MIPOEKTHI 1O 00IACTSIM HAy9IHBIX
ucciaenoBauui. 2.Mcnoap3oBanue
BOCIIUTATEIHLHOTO TTOTEHIINANA




[Ipodeccuonansroe
BOCIIUTAHUC

Co3znanue ycioBui,
00ecIeYnBaronux,
(dbopMupOBaHUE CIOCOOHOCTH U
CTPEMJICHHSI CJICIOBATh B
npodeccun HopMaM MOBEEHUS,
00ecIeunBarOIINM
HPABCTBEHHBIN XapakTep
TPYJIOBOU JCSATEILHOCTH U
HecyxeOHoro nmoseaeHus (B21)

nucuuiiuH "Victopust Hayku u
nHxeHepun', "Kputnueckoe
MBIIJIEHUE U OCHOBBI HAYYHOU
KoMMyHuKanuu'", "BBeaenue B
cnenuaibHocTh", "HayuHo-
uccaeaoBarenbekas pabora',
"Hayunblil cemunap" is:

- popMupoBaHUs CITIOCOOHOCTH
OTJIETISATh HACTOSIIIME HAYYHbIE
HCCIIEAOBAHUS OT JHKEHAYYHBIX
MOCPEJICTBOM MPOBEAECHUS CO
CTYJICHTaMH 3aHSATUN U PETYJSIPHBIX
Oecen;

- popMUpOBaHUS KPUTHUUECKOTO
MBIIICHUS, YMEHUS pacCMaTpUBaTh
pa3IUYHBIC UCCIICIOBAHUS C
AKCMEPTHOMN MO3ULMU TOCPEICTBOM
00CYKJIEHHS CO CTYJEHTaMH
COBPEMEHHBIX UCCIIEI0BAHUM,
HMCTOPUUYECKHUX MPEANOCHIIIOK
MOSIBJICHUS T€X WJIM UHBIX OTKPBITUI U
TEOPH.

1.Mcnionb30BaHuE BOCIUTATENBHOTO
MOTEHIMAa TUCIUIUIAH
npohecCHOHATBEHOTO MOAYJIS ISt
Pa3BUTHS HABBIKOB KOMMYHHUKAITUH,
KOMaHAHOU paOOTHI ¥ TUAEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIIUICHHUS, CTPEMJICHUS CJIEI0BATh B
PO eCCUOHATBHON e TETLHOCTH
HOpMaM TOBeJIeHUs, 00ECTIeUNBAIOIIUM
HPaBCTBEHHBIN XapaKTeP TPYILOBON
JIESITENIbHOCTH U HECTyKeOHOTO
MOBEJICHUs, OTBETCTBEHHOCTH 32
MIPUHSATHIE PELUIEHUS YEPE3 OATOTOBKY
TPYIIOBBIX KYPCOBBIX paboT 1
MPaKTUYECKHX 3a/IaHU, PEIICHHE
KEMCOB, MPOXOXKICHUE MPAKTUK U
noarotoBky BKP.  2.Mcnonb3oBanue
BOCITUTATEIHLHOTO TOTECHIINAJIA
JTUCIUILIAH TPO(eCCUOHATHEHOTO
MOAYJIsS JUIst: - (DOPMUPOBAHUS
MIPOU3BOJCTBEHHOTO KOJJIEKTUBH3MA B
X0J1e COBMECTHOTO PEIICHUS KaK
MOJIETIbHBIX, TaK U MPAKTHUECKHUX
3a/1a4, a TaKXkKe MyTEeM MOJKPEIICHUE
paIoHaIbHO-TEXHOJIOTHUECKUX
HaBBIKOB B3aMMOJICICTBHS B MPOEKTHOM
JIESTEIBHOCTH SMOIIMOHATBHBIM

3¢ (}HeKToM YCIEenTHOTO
B3aMMO/ICICTBHS, OIYIIICHHEM POCTa
o6miei 3 GeKTHBHOCTH TIpH




pacrpeiefieHUH MPOEKTHBIX 3a/1a4 B
COOTBETCTBUU C CHUIBHBIMU
KOMITIETEHTHOCTHBIMH U
AMOITMOHAIBHBIMUA CBOWCTBAMH YJICHOB
MIPOEKTHOM IPYyMIIbIL.

S. CTPYKTYPA U COJAEPKAHUE YYEFHOMN TUCIUATLINHBI

Pazgensl yqe6H01‘/'1 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (bOpMLI KOHTPOJIA:

HaunmenoBanmue
pasaesa yueOHom
JTUCIHUIIINHBI

Jlexknuu/ Ilpaxr.
(cemmuHapsw! )/
JlaGopaTopHbIe
padoTsbl, yac.
Oo0s13aT. TeKyIIMH
KOHTPOJIb (popma*,
HeJpeJIs)
MakcuMaJabHbIil
0aJi1 3a pazgea™*
ATTecTanus
pasnena (popma*,
HeJ1eJst)
HNuaukaropsl
OCBOEHHS
KOMIOATAHIINA

Henenan

6 Cemecmp

[\
9]

KH-8

o
«
T

Yacrs 1 1-8 8/16/0

Yacts 2 9-15 | 7/14/0 25 KH-15 | 3-VK-




3-VK-

V-
YK-6,
B-
YK-6

Hmoeo 3a 6 Cemecmp

15/30/0 50

KonTpoabhbie 50
MeponpusiTuss 3a 6
Cemectp

V-
VK-6,
B-
YK-6

* — COKpallleHHOe HauMeHOBaHKe (POPMBI KOHTPOJIA

ok CyMMa MAaKCHUMAJIbHBIX OaioB JOJIDKHa OBITh paBHa 100 3a CCMECTP, BKIIKOYAA 3a4YCT U

(unn) sK3aMeH

CoxpallieHre HaMMEHOBAaHUH (POPM TEKYIIEro KOHTPOJIS U aTTECTAI[UU Pa3eyioB:

O6o3na | [lotHOe HAaMMeHOBaHUE

YyeHue

KH KonTposib 1o uroram

9 DK3aMeH

KAJIEHJIAPHBI IIJIAH

Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | IIp./cem. | JIao.,

/| qac. , yac. yac.
6 Cemecmp 15 30 0

1-8 Yacts 1 8 16 0

1 Tema 1 Bcero ayiuTopHBIX 4acoB
[Ipenmer n3yudenus ¢puszuku TBepaoro tena. OCHOBBI MeTOI0B | 1 | 2 | 0
sKcIepuMeHTaIbHOU (usuku. Kinaccudpukanus Owunaiin
SKCIIEPHUMEHTAIBHBIX METOI0B (DM3HKH TBEPIOTO TElIa. 0 |0 |0

2 Tema 2 Bcero ayiutopHbIx 4acoB
[110THOCTB TBEPABIX TEN. DKCIEPUMEHTAIBHBIC METOIbI 1 | 2 | 0
M3MEPEHHUSI TNIOTHOCTH TBEPJIOTO Tea. Owunaitn

0 |0 | 0




Tema 3

Bcero ayiuTopHbIX 4acoB

TennoemkocTts. 3akoH [rononra-IItu. KBantoBeie Teopun | | 2 | 0
TEIUIOEMKOCTH (Teopus DUHINTeHA, Moienb Jlebast). Ounaiin
TennoeMKOCTh peaabHbIX METAIIOB U CIIABOB. 0 | 0 | 0

4 Tema 4 Bcero ayutopHbIx 4acoB
OCHOBBI TEPMUYECKOTO U KAJIOPUMETPUUYECKOTO AHATIU30B. 1 |2 [0
JuddepenunanbHas 1 UMITYJIbCHAs KaJIOPUMETPHUSL. Ownnaitn
Arnmnaparypa 1 IpMMEHEHNE TEPMUYECKOT0 aHAIN3a U METOJO0B | () 0 0
KaJIOPUMETPHUH.

5 Tema 5 Bcero ayiuTopHbIX 4acoB
OcCHOBHBIE 32aKOHOMEPHOCTH U METObI UCCIIEIOBAHUS 1 | 2 | 0
TEIUIOBOTO pacmnpeHus Tei. [IpuMenenne aunaToMeTpuu. Ownutaiin

0 |0 |0

6 Tema 6 Bcero aynuTopHbIX 4acoB
TemnonpoBoaHOCTh. OCHOBHBIE ONPEACIECHUS U 3aBUCUMOCTU. | 1 |2 [0
CranuoHapHble U HECTALlMOHAPHBIE METO/Ibl U3MEPEHUS Omnutaiin
TEIUIONPOBOAHOCTH M TEMIIEPATYPOIIPOBOAHOCTH TBEPIBIX Te. | () |0 | 0

7 Tema 7 Bcero ayutopHbIX 4acoB
TepMonnekTpuuecKkrue CBOMCTBA TBEPABIX Ted. MeToabl 1 | 2 | 0
n3mepenust TepmoIIC u ux npuMeHeHHeE. Owunaiin

0 K |0

8 Tema 8 Bcero ayiuTopHbIX 4acoB
DNeKTPONPOBOIHOCTh TBEPAbIX Tell. DakTopsl, BiusAonye Ha | | | 2 | 0
ANIEKTPONPOBOIHOCTb. DKCIIEPUMEHTAJIBHBIE METObI Omnutaiin
oTpeieNIeHUs JIEKTPUUECKOr0 CONPOTUBIIEHUS. 0 0 0

9-15 Yacrtp 2 7 14 0

9 Tema 9 Bcero ayiutopHbIx 4acoB
MaruutHsle sBieHus B BemectBax. Knaccudukanus semects | 1 |2 [0
M0 MarHUTHBIM CBOMCTBaM. MeTO bl M3MEPEHHS] MATHUTHOU Omnutaiin
BOCIIPUUMYHUBOCTH, KOSPLUUTUBHON CHJIbI, OCTATOUYHOMN 0 0 0
WHAYKIMHA U MAaTHUTOCTPUKIIUU.

10 Tema 10 Bcero aynutopHbIX 4acoB
OnTHueckre MeTOIbl UCCIIEN0BAHUS CTPYKTYPBI TBEPAOTO 1 |2 [0
tena. OnTudeckuit quanazon. O0acTv MpUMEHEHHS. OHnnaiin
OnTrueckass MUKpPOCKOIIHSL. 0 | 0 | 0

11 Tema 11 Bcero ayutopHbIx 4acoB
HccnenoBanne KpUCTAIOB TIPU TOMOIIH TUDPAKITUN 1 | 2 | 0
peHTreHoBcKoro uanyuenus. @opmyna Bynsda-bparra. Omnutaiin
CBolicTBa pEeHTI€HOBCKOI'O U3IyUYEHUs, METO/IbI MOIYUYEHUS U 0 0 0
pETrUCTpaLHH.

12-13 | Tema 12 Bcero ayiutopHbIx 4acoB
Judpakiyst HEUTPOHOB U 3JIEKTPOHOB B CTPYKTYPHOM aHanuze. | 2 | 4 [0
OcobenHocTy HelTpoHOTpadUU U NEKTPOHOTpAdUH. Ownuaiin
Arnmapatypa u U3MEpeHHs pacCcestHUsI HEUTPOHOB U 0 0 0
AJIEKTPOHOB KpUCTAJJIAMHU.

14-15 | Tema 13 Bcero ayuTopHbIX 4acoB
[IpocBeunBarolas 37eKTpoOHHAsE MUKpocKomus. Ab6Oepanun 2 | 4 [0
ANEKTPOHHON ONTUKH, KOHTPACT B U300paKECHHH, Ownutaiin
paszperaromiasi CiocoOHOCTh U TITyOnHa (hoKyca 0 0 0

IMPOCBCYHMBAIOIICTO 3JICKTPOHHOI'O MUKPOCKOIIA.




CokpallileHHble HAUMEHOBAHUSI OHJIANH OILINNA:

Oo6o3na | [lo1HOe HaMMeHOBaHME
YyeHue

oK DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
11JI ITomHOTEKCTOBEIE JIEKIIUU
BM Buneo-marepuansl

AM Aynno-marepuaibl

[Ip3 [Ipe3enTaunu

T Tectbl

S5CM DNEeKTPOHHBIEC CIIPABOYHBIE MATEPUAIIBI
nC NHTEpaKkTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Hcnonw3yrorcst mpe3eHTanuu, OOCYKICHUS TOCIECIHUX HAay4YHBIX padOT, HOBBIC MOJIECTU B
(u3MKe KOHJEHCHPOBAHHOTO COCTOSHUS. OO0s3aTeNbHBIM ~ YCIIOBUEM  YCTCIIHOTO  OCBOCHUS
JTUCIUIUTMHBI SABIISETCS CaMOCTOsITeNIbHAs paboTa CTy/I€HTOB, BHIIIOJIHEHNE MHAUBHUIyalIbHBIX 3aJaHuUl,
paboTa ¢ TuTepaTypoil.

7. ®OH/JI OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCIUILIUHE 00eCIeuyrBaeT MPOBEPKY OCBOEHUS IIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMHA W WX HMHIUKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETo,
PYOEIKHOTO ¥ TIPOMEXKYTOYHOT'O KOHTPOJIS IO JUCIUTUIMHE.

CBs3p Mexny (opMHUpPYEeMBIMH KOMIIETCHIMSMH H (OpMaMH KOHTPOJII HMX OCBOCHHS
IIPEJCTABIICHA B ClIeAyIOLIeH Ta0nuLe:

KoMnerennus NHaukaTopbl 0CBOEHUS ATTecTaAllMOHHOE MePONIPUATHE
(KI1 1)

VK-1 3-VK-1 9, K1-8, KI1-15
V-VK-1 9, KH-8, KN-15
B-VK-1 9, KH-8, K1-15

VK-3 3-VK-3 9, KU-8, KH-15
V-VK-3 9, KH-8, K1-15
B-YK-3 9, K1-8, K1-15

VK-6 3-YK-6 9, KH-8, K1-15
V-VK-6 9, KH-8, KI1-15
B-VK-6 9, KH-8, KH-15

HIxkanbl oneHKH 00pa3oBaTeNIbLHbBIX 10CTHKEHUI

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCUMAaJIbHOTO 0aila BKIIIOYMTENbHO. MTOroBast arrectanus mo AMCUUILUIMHE oneHuBaercs mo 100-
0aJUTbHOM IIKaje W MpeACTaBiIsieT cob0il cymmy OamioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUH
3aJlaHui B paMKax TEKYILEro U IpOMEXyTOUYHOTO KOHTPOJIS.



Htorosas OLICHKA BBICTABJIACTCA B COOTBETCTBUU CO CJIGI[yIOH.[CfI IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0ayI0B 0aJUTbHOM TIKaJe ECTS y4eOHOM TUCIUIINHBI

OleHKa «OTIINYHO» BBICTABIISAETCS
CTYJIEHTY, €CIIH OH IIyOOKO M IIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepua,
HCUYEPIIBIBAOILE, [I0C/IEI0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO yBA3bIBATH
TEOPHUIO C NPAKTUKOM, HCIIONL3YET B
OTBETE MaTepual MOHOTpapUuIECKO

JINTEPATYPBI.
85-89 B OlLIeHKa «XOPOII0» BBHICTABIIAECTCS
75-84 C CTYJ/IEHTY, €CITH OH TBEP/IO 3HAET

MaTepHai, TPaMOTHO U TIO CYIIECTBY
M3JIaraeT ero, He TOMycCKas

D CYIIECTBECHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»

70-74

65-69 OneHKa «yI0BIETBOPUTEIHHOY

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HAaHMS TOJILKO OCHOBHOTO Marepuasa,
3- HO HE YCBOWJI €ro JeTajei, 10mycKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEZIOCTATOYHO NPaBHIIbHBIC
(bOpMyNIHUPOBKH, HAPYILICHHS
JIOTMYECKOM MOCIIe0BATeIbHOCTH B
M3JI0’KEHHU IPOTPaMMHOI'0 MaTepHaJIa.

OneHKa «HEYIOBICTBOPUTEIHLHO»
BBICTaBIISIETCS CTYACHTY, KOTOPBI HE
3HAET 3HAYUTENILHON YacTu
IIPOrPaMMHOI0 MaTepuaa, JOMyCKaeT
H 60 2- F cyliecTBeHHbIe ommnoOKku. Kak npasuio,
1K «HEYO0BI1eMBOPUMETLHOY OLICHKA «HEYIOBJICTBOPUTEIHLHO
CTaBUTCS CTYACHTaM, KOTOpPbIE HE MOTYT
MPOJIOJKHUTE 00y4eHue Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH AMCIMILINHE.

8.  YUYEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUMIIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. O1 H99 Solid-State Physics : An Introduction to Principles of Materials Science, Berlin,
Heidelberg: Springer Berlin Heidelberg, 2009

2. 91 C50 CoopHuk 3a1a4 o (HU3uKe KOHACHCUPOBAHHOTO COCTOSIHUS : Y4eOHOE IMMOCOOHE NIl BY30B,
Mocksa: HUSY MUDU, 2012

3.539.2 195 ®usuka TBEpAOTO Tea JUisl HHXKEHEPOB : yaeOHoe ocodue s By30B, MockBa:
Texnocdepa, 2012



4. O ®50 duznyeckue 0OCHOBBI METOJI0B MCCIIEA0BAaHUS HAHOCTPYKTYP U IOBEPXHOCTHU TBEPIOTO
Tena : mabopaTopHblil npakTHKyM, MockBa: HUAY MU®U, 2014

5. 620 ®50 Pusnueckoe matepuanosenenue T.1 dusuka tBepaoro tena, Mocksa: HUAY MUOU,
2012

6. 620 50 duznyeckoe Mmarepuanosenenue T.3 MeTobl uccienqoBaHus CTPYKTYpPHO-(Ha30BOTo
cocrosaus matepuanos, H. B. Bonkos [u ap.], Mocksa: MU®DU, 2008

JOITOJIHUTEJIBHAS INTEPATYPA:
1. 620 ®50 dusnueckoe matepuanoBeaenue T.2 OcHOBBI MaTepuasioBenaeHus, , : MUOU, 2007

2. 669 JI55 ®duznyeckue CBOWCTBAa METAIIJIOB U CIUTABOB : Y4eOHUK it BY30B, b. I'. Jlupmui, B. C.
Kpanommn, . JI. JIuneukuii, M.: Meramtyprus, 1980

3. 539.2 K45 Benenue B ¢pusuky tBepaoro tena : , Y. Kurrens , M.: MeauaCrap, 2006
I[MPOIT'PAMMHOE OBECITIEYEHUE:

CrnenuaibHOE TTporpaMMHOE o0ecriedeHue He TpedyeTcs

LMS 1 UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrieninanbHOE MaTepUATBHO-TEXHUYIECKOE 00ecIieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

CTyneHThl JOJKHBI TBEPAO YCBOUTH OCHOBHBIE MOHSTHS, OTHOCSALIUECS K COBPEMEHHBIM
METOJaM aHalIMu3a (PU3NYECKUX CBOMCTB TBEPAOIO TeJla U CIUIABOB M X 3aBUCUMOCTH OT CTPYKTYpPHI U
cocTaBa peajbHbIX 00bEKTOB. M3yunTh MeTOABI OomnpeaeneHus (U3NUECKUX CBOWCTB TBEPIOro Teja:
IUIOTHOCTh (IIMKHOMETpUs), TEPMUYECKOE pacIIMpeHue (JWIaTOMETpHUsi), TEIUIOEMKOCTh (MEeTOJbl
KaJOMETPUYECKOTO U TEPMUYECKOTO aHAJIM30B), TEIUIONPOBOJHOCTh M TEMIIEPATypPOINPOBOIAHOCTD,
AJEKTPONPOBOIHOCTb, TEPMOIEKTPUUYECKUE CBOWCTBA, MAarHUTHBIE CBOMCTBA, a TaKK€ METOJBI
CTPYKTYpHOTO aHaJd3a C IIOMOIIbIO JJIEKTPOHHBIX, HEWTPOHHBIX IYyYKOB M PEHTIE€HOBCKOI'O
n3nydeHus. HeoOX0oMMMO 03HAKOMHTBCS C OCHOBHBIMH TPUHIMIIAMHU PAa0OTHI, KOHCTPYKTHBHBIMHU
O0COOCHHOCTSIMH U 3JIEMEHTAMU annaparypsbl s pealu3aliy BbIIIeHa3BaHHBIX METO/IOB aHAIHN3a.

[Ipyn u3ydyeHun kypca «IKCHEPUMEHTAIbHbIE METOAbl (PU3MKU TBEPJAOTO TeENIa» CTYJIEHTHI
JIOJKHBI 3HAaTh OCHOBHBIE (DPM3UYECKHE XapAKTEPUCTUKU KOHJICHCHPOBAHHOI'O COCTOSIHHUS BEILECTBA,
ONpeNieNIAoNe  CBOWCTBA  TBEpAbIX Teld. HeoOXoaumMo  OCBOUTH  OCHOBHBIE — SJIEMEHTHI
KpHUCTaIOrpa)udeckoro aHaianusa, yMeTb pa3jndyaTh OCHOBHBIE THUIBI KPUCTAIIMUECKUX CTPYKTYP IO



COOTHOILIEHUIO JJIMH W HalpaBJIE€HUN OCHOBHBIX BEKTOPOB 3JIEMEHTApHBIX SY€EK. YMETb YETKO
OTIPEIeNIATh HAPABJICHUS U TUIOCKOCTH B KyOMYecKuX KpucTtayuiax. [lToHuMaTe Ipupoay MeKaTOMHBIX
U MEXKMOJIEKYJISIPHBIX B3aWMOJEWUCTBUMN, ONPEEISIIOMNX KIACCU(UKALNIO KPUCTAJUIOB IO THUIIAM
XUMHYECKOM CBSI3H.

HeoOxomumo riy6oko pa3zoOpaThCsi B Ipolieccax B3aUMOJEHCTBUS ~ PEHTTEHOBCKOTO
u3nyueHuss ¢ BemiecTBOM. [loHumarh ¢Qu3nueckue TMPUYMHBI pacCesHUS U TOIJIOMICHUS
PEHTTeHOBCKOTO H3NMydeHus. OTianuaTh KOMOMHUPOBAHHBIE SIBICHHUS HEYNPYroro M aHOMAJIbHOTO
paccesHus. Mmerp uéTkoe TpeACTaBiIeHHE O (U3MYECKUX SBJICHHSX, JIEKalIMX B OCHOBE
PEHTTEHOCTPYKTYPHOTO aHAIM3a.

IIpn n3ydeHMH MeETOJa NPOCBEYUBAIOIICH 3IEKTPOHHONM MMKPOCKOIMM CTYIEHTHI JOJIKHBI
MOHUMAaTh ONTHUYECKYI0 CXeMy MHKpPOCKOna, (U3MYECKHe TPUHLIUIBI JCHCTBHUS SIIEMEHTOB
(GopMHUpOBaHUS AIIEKTPOHHOTO My4yKa, 3HATh OCOOCHHOCTH DPEXHMOB AU(PPAKIUK U HU300pakeHUs
(CBETJIOMOIBHOTO W TEMHONOJBHOTO). MIMeTh mpenctaBieHue o0 ab0eparusax 3JIeKTPOHHOW ONTHKH,
KOHTpacTe B HM300pa)KEHWH, pa3peliarliei CrocoOHOCTH W TiIyOuHe (oKyca MPOCBEUYHBAIOIICTO
ANEKTPOHHOI'O MUKPOCKOIIA.

CryneHTsl JOJDKHBI H3Y4YUTh (u3nueckue OCHOBBI (Ke-2JEKTPOHHOW CIIEKTPOCKOIMHH,
OBJI/IETh METOJAaMHU M3BJICUCHUS HHPOPMALMU O CBOWCTBAX TBEPAOro Tela M3 3JIEKTPOHHBIX
cnektpoB. Crenyer netanpHO pazobparbes B npupojne dpdexkra MeccObayspa, UMETh MOHATHE 00
SHEPIUM OTAAYH, MOHUMATh OCOOCHHOCTH SKCIIEPHUMEHTAILHOTO MPUMEHEHHs TI'aMMa-pe30HaHCHON
CHEKTPOCKOIUH.

[Ipu u3ydyeHnn METOA0B UCCIEA0BaHNS HAHOCTPYKTYP M MOBEPXHOCTH TBEPAOIO Teja CIEeIyeT
MOHUMAaTh (PU3MYECKHE MPUHIMIBI CKAHUPYIOLIEH TYHHEIbHOH M aTOMHO-CHUJIOBOM MHKPOCKOIHH,
HMMETh MpeACTaBICHUE O 33Ja4ax, anmnapaTtype U 0COOCHHOCTAX MPUMEHEHUSI METOJIOB CKaHUPYIOIIEH
30HJIOBOM  MHKPOCKOINUHU, crmoco0ax (QOpMHUpOBAaHUS UM  MCCIEAOBAaHUS  HAHOCTPYKTYp C
MCIOJIb30BaHNUEM TEXHOJIOTUU (HOKYCHPOBAHHBIX HOHHBIX MYYKOB.

WutepakTuBHas ¢opMma 3aHATHH MOXET BKJIIOYATh KPAaTKOBPEMEHHBIM BHYTPHCEMECTPOBBIM
KOHTPOJIb YCBOEHHSI 3HAHHI 110 YUTaeMOMY Kypcy B (hopMe pelieHHst HECTOXKHBIX 33/1a4 WK OTBETOB
Ha JIOCTaTOYHO IIPOCThIE BOIPOCHI IO IPOWJIEHHOMY MaTepHuaiy.

AkTuBHas (popMa OCBOCHHUS IUCIMILIMHBI MPEIIOIaraeT, B YaCTHOCTH, YTO CTYJEHTHI 4acTh
MaTepuaia npopadaTbIBalOT CAaMOCTOSTENBHO.

11. YYEBHO-METOIWYECKHUE PEKOMEHJIAIIMM JIJISI IPENIOJIABATEJEN

Heo6xonnmMo naTe cTyaeHTaM BO3MOXKHOCTh YCBOUTh OCHOBHBIE MOHSTHS, OTHOCAIIMECS K
COBPEMEHHBIM METOJ[aM aHajin3a (U3NYECKUX CBOMCTB TBEPJIOrO Tela U CIUIABOB U UX 3aBUCUMOCTH
OT CTPYKTYpPBl M COCTaBa peajibHbIX OOBEKTOB. PaccMOTpeTh MeTonbl ompenesieHus: (PU3NYeCKUX
CBOMCTB TBEPIOr0O Teja: IUIOTHOCTh (IIMKHOMETPHS), TEPMUYECKOE pacUIMpeHue (AUIATOMETPHS),
TEIUIOEMKOCTh (METOABl KAJIOMETPUYECKOIO M TEPMHUYECKOIO AaHAJIU30B), TEIUIONPOBOJHOCTh H
TEMIEPATYPONPOBOJIHOCTb, 3JIEKTPOIPOBOJHOCTh, TEPMOIIEKTPUUECKUE CBOMCTBA, MAarHUTHBIC
CBOICTBa, a TAK)KE€ METO/IbI CTPYKTYPHOT'O aHAJIM3a C MOMOILBIO 3JIEKTPOHHBIX, HEUTPOHHBIX MYYKOB U
PEHTIIEHOBCKOrO0  u3iay4eHus. JloJKHbI OBbITh  OOBSCHEHBl OCHOBHBIE IPUHIMIBI  PalOTHI,
KOHCTPYKTHBHBIE OCOOEHHOCTH U 3JIEMEHTHI alnaparypsl AJIs pealn3aliy BbIIEHa3BaHHBIX METOA0B
aHau3a.

Heo0GxonmumMo onucaTte OCHOBHbIE (DM3MUECKUE XAPAKTEPUCTUKU  KOHAECHCHUPOBAHHOTO
COCTOSIHMSI BEILECTBA, ONPEIEIAIOIINE CBOWCTBAa TBEPABIX Ted. CieayeT 03HAaKOMUThH CTYAEHTOB C



OCHOBHBIMH 3JIEMEHTaMHM KpPUCTAJUIOTPaQHUUECKOro aHalu3a, HAy4UTh pa3iudaTb OCHOBHBIC THIIbI
KPUCTANIMYECKUX CTPYKTYp TIO COOTHOIIEHHIO JUIMH U HAalpaBlICeHHUH OCHOBHBIX BEKTOPOB
AJIEMEHTAPHBIX SUEEK, ONpPENeNATh HANpaBlIeHHS M IUIOCKOCTH B KyOwmdeckux Kpucramiax. Jlate
MPEJCTaBIICHHE O TPHPOJIE MEKATOMHBIX M MEXKMOJEKYJSPHBIX B3aUMOACHCTBUI, OINPEIEISIONIINX
KITacCHU()UKAMIO KPUCTAIJIOB TIO THITAM XMMHUYECKOH CBSI3H.

Heo6xonnumo eTanbHO paccCMOTPETh MPOLIECCHl B3aUMOACHCTBUSL PEHTIEHOBCKOTO M3IIy4EHUs
C BEIIECTBOM. Pa3bsCHUTH (u3nMUYecKue MNPUUYMHBI PACCESIHUA U IOIJIOIIEHUS PEHTT€HOBCKOI'O
n3nydenus. [TokazaTe oTiinune KOMOMHUPOBAHHBIX SIBICHUM HEYNPYTroro U aHOMaJbHOTO PACCESTHUS.
Jlath 4éTKoe mpeicTaBiIeHHE O (U3UUYECKUX SIBJICHHUSX, JIEKAIIUX B OCHOBE PEHTTEHOCTPYKTYPHOIO
aHamu3a.

IIpy n3ydeHnn MeTo1a MPOCBEYMBAOIICH MIEKTPOHHON MUKPOCKOIMH CTYAEHTBI pACCMOTPETh
ONTHYECKYI0 CXEMYy MHKPOCKONa, OOBSCHUTH (U3MYECKHE TMPHHLIUIBI JEHCTBUS HIIEMEHTOB
(opMHUpOBaHUS AJIEKTPOHHOTO IyYKa, OCTAHOBUTHCS Ha OCOOCHHOCTSIX PEXKUMOB IUPPAKIAU U
n300pakeHus (CBETJIONOJBHOTO U TEMHOIIOIBHOTO). JlaTh moapoOHOE TpeacTaBiieHne 06 abbepanusax
JIEKTPOHHON ONTHKH, KOHTpAacTe B M300pak€HUH, pa3pellarolieid crocoOHOCTH U IiiyOuHe (okyca
IPOCBEUYUBAIOIIETO JIEKTPOHHOI'O MUKPOCKOIIA.

[To3HaKOMUTH CTYAECHTOB C (DU3HYECKMMH OCHOBaMHU Oe-3JIeKTPOHHOU CIEKTPOCKOIHNH,
OIMCaTh METOJIbl U3BJICUEHUSI MHPOPMALIMU O CBOICTBAaX TBEPAOIO Teja M3 AJIEKTPOHHBIX CIIEKTPOB.
BrisiButh npupozay s¢dexra Meccbayspa, nath noHsTHE 00 SHEPTUM OTJAYH, TOKA3aTh OCOOCHHOCTH
HKCHEPUMEHTATBHOTO MPUMEHEHHS TaMMa-pPe30HAHCHOM CIIEKTPOCKOITHH.

[Ipy W3y4YeHWH METOAOB WCCIEAOBAaHUS HAHOCTPYKTYP H TIOBEPXHOCTH TBEPAOTO Tela
JeTalbHO ONHUCATh (PU3UYECKHWE NPUHIUIBI CKAHUPYIOMEH TYHHEIPHOW W aTOMHO-CHIIOBOU
MHUKPOCKOIMH, JaTh MPEACTaBICHUE O 3aJayax, anmaparype U 0COOEHHOCTSX NMPUMEHEHHs] METOA0B
CKaHHMpYIOIEeH 30HI0BOM MUKPOCKOMNMH, crioco0ax (GOpMHUPOBAHUS U MCCIEIOBAHUS HAHOCTPYKTYp C
HCIOJIb30BAHUEM TEXHOJIOTUU (POKYCHUPOBAHHBIX MOHHBIX ITyYKOB.

WutepakTuBHas ¢opMma 3aHATHH MOXET BKJIIOYATh KPAaTKOBPEMEHHBIM BHYTPHCEMECTPOBBIM
KOHTPOJIb YCBOEHHSI 3HAHHI 110 YUTaeMOMY Kypcy B (hopMe pelieHHst HECTOXKHBIX 33/1a4 WK OTBETOB
Ha JIOCTaTOYHO MPOCTHIE BOMPOCHI IO MPOHACHHOMY MaTepuay.

AkTuBHas (popMa OCBOCHHUS IUCIMILIMHBI MPEIIOIaraeT, B YaCTHOCTH, YTO CTYJEHTHI 4acTh
MaTepuaia npopadaTbIBalOT CAaMOCTOSTENBHO.

ABTOpP(BI):

[ensixkoB Anekcaunap BacuibeBud, K.¢.-M.H.



