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MHCTUTYT JIASEPHBIX U INTASMEHHBIX TEXHOJIOI' Wit

KA®EIPA ®U3UKU TBEPJOI'O TEJIA U HAHOCUCTEM

OIOBPEHO YMC UADUT
[Iporoxon Ne 01/08/24-573.1

ot 30.08.2024 .

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

OKCIHEPUMEHTAJIBHBIE METO/IbI ®U3MKHW TBEPZIOI'O TEJIA

Hanpasnenne noarotoBku [1] 14.03.02 SAnepHble pu3uka U TEXHOIOTUU
(cerManbHOCTD) [2] 22.03.01 MarepuajioBeieHUE U TEXHOJIOTUU
MaTepHajoB
[3] 14.03.01 SInepHast sHepreTuKa 1 TeIIOpU3NKa
3
- = =
= = ; S S i =<
2 2 s s s 2 = A
=] L . ] = (=] 13 o
£ B8 | % oo | e o 2B g J ZE%
= |& |=Z | |EE|E |EEgz: |f |§it
e =5 |58 | £ < £ | S22 o o E8
= >3 | 88 | = SE |y | &=57Y S
@ 2a | R > = S < g o &~ < S o
O =~ = o = = 8 = mEE O = S Z 5
6 4 144 15 30 0 48 15 C)
Utoro | 4 144 15 30 0 0 48 15




AHHOTANIUA

B kypce u3yuaroTcst COBpeMEHHBIE METO/IbI HCCIICIOBAHUS (PU3UUECKUX CBOMCTB TBEPJOTO Tela
U UX 3aBUCHUMOCTh OT CTPYKTYphl M COCTaBa peajbHBIX OOBEKTOB. PaccMOTpeHBI MeTObl
CTPYKTYPHOI'O aHQJIM3a C IIOMOIIBIO 3JIEKTPOHHBIX, HOHHBIX, HEUTPOHHBIX ITYYKOB U PEHTTE€HOBCKOIO
u3lydyeHuss (B 4YaCTHOCTH, pacTpoBas M IPOCBEUMBAIOLIAsl AJIEKTPOHHAs  MUKPOCKOIMS,
PEHTIE€HOCTPYKTYPHBIA aHaiIu3, HEHTpoHOrpadus, TEXHONOIUs (OKYCHPOBAHHBIX MOHHBIX ITYYKOB,
0KE-3JIEKTPOHHAs CIEKTPOCKONMS, CKAaHUPYIOIIas TyHHENIbHas M aTOMHO-CHUJIOBas MHUKPOCKOIMSA).
IIpuBeneHbl METOBI UCCIENOBAHMS IEKTPUYECKUX, MATHUTHBIX, TEILUIOBBIX U ONTHYECKMX CBOWCTB
TBeproro tena. Ocodoe BHUMAHUE YI€I€HO OCHOBHBIM KOHCTPYKTHUBHBIM OCOOEHHOCTSIM anmnapaTypbl
JUIs peajn3alyy BhIIIEHAa3BaHHBIX METOJ0B aHAJIA3A.

1. IEJIN U 3AJAYA OCBOEHUA YYEFHOU JUCIHATIIMHBI

[Toka3aTb OCOOCHHOCTH COBPEMEHHBIX OSKCIIEPUMEHTAIBHBIX METOJOB  HCCIICIOBAHMS
(U3NIECKUX CBOMCTB, CTPYKTYPHI, SJJIEMEHTHOTO COCTaBa TBEPAOTO TeJa U CIIABOB.

2. MECTO YYEBHOM JUCIUILIAHBI B CTPYKTYPE OOII BO

I[aHHaH JUCHUIIIIMHA BXOJHT B CIIMCOK MaﬁHOPOB, YUTACMbIX CTYACHTAM PA3JIMYHBIX
cneunanmaunﬁ, JKCJIAIOMKUX OCBOUTDH SKCIICPUMCHTAJIBHBIC MCTOIbI (1)I/I3I/IKI/I TBEPAOro Tejia.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoOHaIbHbIE KOMIETEHIIUH:

KOI[ N HAUMCHOBAHHEC KOMIICTCHIIN KOI[ U HAMMCHOBAHUC MHAUKATOPA NOCTHKCHUS KOMIICTCHIUN

YK-111, 2, 3] — Cniocoben 3-YK-1[1, 2, 3] — 3uarh: MeToauKHu cOopa 1 00paboTKH
OCYILECTBIATh MMOUCK, KPUTHUECKUH = MH(OpMAINK; aKTyaJIbHbIE POCCUIICKHIE U 3apyOeKHbIe
aHaJIu3 U CUHTE3 UHpOpMaIH, HCTOYHUKHU MH(popManuu B chepe npodeccrnoHalbHON
IIPUMEHSTh CUCTEMHBIN NOIXO sl | AEATEIbHOCTU; METOJl CUCTEMHOTO aHAJIN3a

pelLIeHNs NTOCTaBJICHHBIX 3a7a4 V-VYK-1[1, 2, 3] — YMeTh: npuMeHSITh METOTUKH MTOUCKA,

cOopa 1 06pabOTKH HH(pOPMALMK; OCYLIECTBIATh
KPUTUYECKHUI aHaIu3 U CUHTE3 HH(OPMAaLIUHU, TOJTYYEHHON U3
Pa3HbIX HCTOYHUKOB

B-VYK-111, 2, 3] — Bnagerts: MeTo1aMu MOKCKa, cOopa u
00pabOTKH, KPUTUUECKOTO aHAJIN3a U CUHTE3a MH(OopMaIi;
METOIAMKOW CHCTEMHOTO TIOJIX0/1a JIJISl PEIICHUS TIOCTAaBJICHHBIX

3ama4y
VK-3[1, 2, 3] — Criocoben 3-VK-3[1, 2, 3] — 3HaTh: OCHOBHBIE IPHEMBI H HOPMBI
OCYILECTBIISITH COI[HATBEHOE COIMAJIBHOTO B3aUMOJICHCTBHUS; OCHOBHBIC ITOHSTHS U METOIbI
B3aUMOJICHCTBHE H PEATN30BBIBATh  KOH(IMKTOJIOTUH, TEXHOJIOTUH MEKIMYHOCTHON U TPYIIIOBON
CBOIO POJIb B KOMaH/Ie KOMMYHHUKAIMH B JIEJIOBOM B3aUMO/ICHCTBUU

V-VK-3[1, 2, 3] - YMeTh: yCTaHABJIMBATH U MOJICPKUBATH
KOHTAKThI, 00€CIIEYNBAIONIHNE YCIICITHYIO pa0OTy B KOJUICKTHRBE;




IIPUMEHTh OCHOBHBIE METOABI U HOPMBI COLIMATIBHOTO
B3aUMOJCUCTBUS IS peallu3alii CBOCH pOJIU U
B3aMMOJECICTBUS BHYTPU KOMaH/IbI

B-YK-3[1, 2, 3] — Bnagers: npocTelIuMu METOIaMH U
IIpUEeMaMH COLIMATIbHOIO B3aUMOAEUCTBHS U PaOOThl B KOMaH 1€

YK-6 [1, 2, 3] — Cnocoben
YIIPaBJISATh CBOUM BPEMEHEM,
BBICTPAMBATh M PEAIN30BBIBATD
TPAaEKTOPHIO CAMOPAa3BUTHS Ha
OCHOBE IIPHHIUIIOB 00pa30BaHus B

TeYeHHEe BCEHl KU3HU

3-VK-6 [1, 2, 3] — 3Hatb: ocHOBHBIC ITPHEMBI 3((HEKTUBHOTO
yIIpaBJICHUS] COOCTBEHHBIM BPEMEHEM; OCHOBHBIC METOTUKH
CaMOKOHTPOJISI, CAMOPA3BUTHS U CaMOOOPA30BaHMS HA
MPOTSKECHUU BCEH KU3HU

V-VK-6 [1, 2, 3] — YMeTh: 3pPEeKTHBHO IJIAaHUPOBATH U
KOHTPOJIMPOBATh COOCTBEHHOE BPEMSI; UCIIOJIb30BATH METOIbI
CaMOPETYJISIIINY, CAMOPA3BUTHUS H CAMOOOYUCHHSI

B-YK-6 [1, 2, 3] — Biiagers: MeTOAaMu yrpaBieHHs
COOCTBEHHBIM BPEMEHEM; TEXHOJIOTUSIMU MPUOOPETCHHUSI.
UCIIOJIb30BAHUS U OOHOBIICHHS COI[MO-KYJIbTYPHBIX
npoeCCHOHANILHBIX 3HAHUH, YMEHUH, U HABBIKOB; METOIUKAMU
CaMOpa3BUTHUS U CAMOOOPA30BaHMsI B TCUCHUE BCEHl KU3HU

4. BOCIHUATATEJIbHBIN IOTEHIUAJ JUCIATLINHBI

Hamnpasnenus/nenu
BOCIIATaHUS

3amaun BocuTaHus (KOx)

BocnurarensHBIA TOTEHITNAT
IUCLUILINH

HYXOBHO-HpaBCTBCHHOC
BOCIIUTAaHHUC

Co3znanue yciosui,
00ecIeynBaromux,
(dbopMHpOBaHUE STHYECKOTO
MBIIICHUS 1
npodeccuoHaNBHOM
OTBETCTBEHHOCTH yueHoro (B2)

1. Mcniosib30BaHNE BOCIIUTATENBLHOTO
noTeHIHaza 6a30BbIX T'YMaHUTAPHBIX
JUCHUIUIKH. 2. Pa3paboTka HOBBIX
MHHOBAIIMOHHBIX KypCOB
TYMaHUTapHON ¥ MEKIUCLMILUIMHAPHON
HaIPaBJIEHHOCTH.

JlyXOBHO-HPaBCTBEHHOE
BOCIIUTaHHE

[Ipodeccuonanshoe u
TPYAOBOE BOCIIUTAHHE

Coznanue ycnosui,
00ecneynBaromux,
dbopMUpOBaHUE TUUYHOCTHO-
[IEHTPUPOBAHHOTO TIOJIXO/Ia B
npodeccuoHaNbHOM
KOMMYHHKAITUH, KOTHUTHBHO-
MOBEICHYECKUX U MTPAKTHKO-
OpPUEHTUPOBAHHBIX HABBIKOB,
OCHOBaHHBIX Ha
001IIePOCCHIICKUX
TPaJUIIMOHHBIX IIeHHOCTAX (B3)
Co3anne ycaoBUid,
00eCcreunBaroIInX,
dhopmupoBaHHEe rITyO00KOTO
MMOHUMAaHUS COIIMAILHOW POITU
npodeccuu, MO3UTUBHON 1
AKTUBHOM YCTaHOBKH Ha
LIEHHOCTU U30paHHOMI
CIEINAILHOCTH, OTBETCTBEHHOTO
OTHOIICHHS K
npodeccCHOHATBEHOM

1. Mcnionp30BaHnE BOCIIUTATENBHOIO
MOTeHIIHasa 0a30BbIX T'YMaHUTaPHBIX
JUCHHUIUIKH. 2. Pa3paboTka HOBBIX
MHHOBAIIMOHHBIX KypCOB
TYMaHUTapHON ¥ MEKIUCLMILUIMHAPHON
HaIpaBJIEHHOCTH.

1.Mcnionp30BaHrE BOCIIUTATEIBHOTO
MOTEHIIUAJA TUCIUTUINH
€CTECTBEHHOHAYYHOTO U
o0menpoecCHOHATHHOTO MOTYIIS JJIS:
- GopMHUPOBAHUS TO3UTHBHOTO
OTHOIICHHUS K Npodeccur nHKeHepa
(KOHCTpPYKTOpa, TEXHOJOra),
MMOHUMAHHUS €€ COLUATbHON
3HAYMMOCTHU U POJI B OOIIIECTBE,
CTpeMJICHHS ClIeZIOBaTh HOpMaM




nesTensHOoCTH, Tpyny (B14)

npo¢eCCUOHATBHON ITUKH
MOCPEJCTBOM KOHTEKCTHOTO OOYUYCHHSI,
pelIeHUs TPaKTUKO-OPUEHTUPOBAHHBIX
CUTYAIlMOHHBIX 33/1a4. - POPMUPOBAHUS
YCTOMYHMBOTO HHTEpECa K
npodeccnoHaABbHOM IeATEIBHOCTH,
CIIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENIbHO MBICIUTh, TOHUMATh
3HAYUMOCTD Mpodeccur MoCPeCTBOM
OCO3HAHHOTO BHIOOPA TEMATUKU
IPOEKTOB, BHIIIOJIHEHHUS IPOEKTOB C
MOCIIEAYIOMIEH TyOIMIHOM
npe3eHTaluen pe3yabTaToB, B TOM
gyclie 000CHOBAaHWEM UX COIMAIILHOM U
MPAaKTUYECKON 3HAYHUMOCTH; -
(hopMUpOBaHHS HABBIKOB KOMaHTHON
paboThl, B TOM YHCIIE peaan3alnuu
Pa3IMYHBIX TPOEKTHBIX posieh (Jiumaep,
UCTIOJTHUTEIb, aHAIUTHK U TIP.)
IIOCPEICTBOM BBITTOJTHCHHUS
COBMECTHBIX ITPOEKTOB.
2.Vcnonb30BaHuE BOCITUTATEIIHLHOTO
MOTEHLIMANa TUCIUIUINHBL « JKOHOMHKA
U YIIPaBJICHUE B IPOMBINIJICHHOCTH HA
OCHOBE MHHOBAIIMOHHBIX MOAXO0/I0B K
YIIPABICHUIO
KOHKYPEHTOCTIOCOOHOCTBIO»,
«¥Opuanieckne OCHOBBI
npodecCuHANbHON 1eATeTbHOCTI IS
- (opMupOBaHUS HABBIKOB CHCTEMHOTO
BUJICHUS POJIM ¥ 3HAYUMOCTH
BbIOpaHHOM Mpodeccuu B coLUaIbHO-
SKOHOMHMYECKUX OTHOIIEHUSX dYepes
KOHTEKCTHOE 00yueHue

ITpodeccrnonanbHoe
BOCIITUTaHUEC

Coznanue ycnosui,
00ecneynBaromux,
dbopMUpOBaHNE HAYYHOTO
MHUPOBO33PEHUS, KYJIbTYpPhI
MOKCKa HECTAHJAPTHBIX HAYYHO-
TEXHHUYCCKUAX/TIPAKTHUCCKUX
pelIeHUu, KPUTHYECKOTO
OTHOIIEHHSI K UCCIIEOBAHMIM
THKeHaydHoro Tojka (B19)

1.Mcnonp30BaHuEe BOCOUTATEILHOTO
MOTEHIMasa TUCIUIUINH/TIPAKTHK
«Hay4Ho-uccnenoBarenbckas paboTay,
«IIpoekTHas npakTuka», «HaydHslit
CEMUHap» JUIS:

- popMUpOBaHUS TOHUMAHUS
OCHOBHBIX IIPUHIIAIIOB U CTIOCOOOB
HAYYHOT'O IMO3HAHMS MUpPA, PA3BUTHUSA
HCCIIeN0BATEIbCKUX KaueCTB
CTYAEHTOB MOCPEJICTBOM UX
BOBJICUEHHS B UCCIIEA0BATEIbCKHE
MIPOEKTHI MO 00JIACTSAM HAYIHBIX
nccaeaoBanui. 2. Mcrnonp3oBanne
BOCITMTATEIIFHOTO ITOTSHITHAIA
nucuurul "Victopust Hayku u
nHxeHepun'", "Kputnueckoe
MBILLJIEHWE U OCHOBBI HAYYHOH
KoMMyHUuKanuu'", "BBeneHue B




crienmanbHocTh", "HayuHo-
uccienoBaTenbckas pabora',
"Hayunbii cemunap" is:

- opmupoBaHus ciocoOHOCTH
OTJEIISATh HACTOSIINE HAyYHBIC
WCCIICIOBAHUS OT JDKEHAYIHBIX
TIOCPEJICTBOM TPOBEIICHHSI CO
CTYJICHTAMH 3aHITHIA U PETYISPHBIX
Oecen;

- opMupoOBaHUST KPUTHYECKOTO
MBIIICHHSI, yMEHUSI paCCMaTPUBATh
pa3IUYHBIE UCCIIETOBAHUS C
AKCHEPTHOW TIO3UIIUU ITOCPEICTBOM
00CYXJIEHUS CO CTyJIEHTaMU
COBPEMEHHBIX HCCIICIOBAHUH,
UCTOPUYECKHX MPEIMTOCHUIOK
TIOSIBJICHHSI TE€X WJIM MHBIX OTKPBITUH U
TEOPHH.

[Ipodeccuonanshoe
BOCITUTAHHE

Co3nanue ycioBHid,
00ecIeynBaromux,
(dhopMHpOBaHKE CIIOCOOHOCTH U
CTpEeMJICHHS CIIC0BATh B
npodeccun HopMaM MOBEICHUS,
obecreunBaronuM
HPABCTBEHHBIN XapaKTep
TPYIOBOH ACSITEITLHOCTH U
HecyxeOHoro noseneHus (B21)

1.Mcnonp30BaHMEe BOCHUTATEIBHOTO
MOTEHIAIA TACIUILTAH
npohecCuOHaTBEHOTO MOAYJIS JIIs
pPa3BUTHUSI HABBIKOB KOMMYHUKAIUH,
KOMaH/JHOM paboThI U JTUIEPCTBA,
TBOPYECKOTO MHKEHEPHOT'O MBIIIUICHHUS,
CTPEMIJICHHUS CIIEJ0BaTh B
po(heCCUOHATILHOM e TeIbHOCTH
HOpMaM MOBEeICHUs, 00ECTIeUnBaIOIIUM
HPABCTBEHHBIN XapaKTep TPYJAOBOH
JESTENIbHOCTH U HECTykKeOHOTO
TOBEJICHNU S, OTBETCTBEHHOCTH 3a
NPUHSATHIE PELIEHUS Yepe3 MOATOTOBKY
TPYIIIOBBIX KYPCOBBIX padoOT U
NPaKTUYECKUX 33JIaHU, PEeIICHHE
KEICOB, MPOXOXKIECHUE IPAKTUK U
noarotosky BKP. 2.Mcnonb3oBanue
BOCITUTATEIHLHOTO MOTSHITHAIA
JTUCITUILIAH TIPO(ECCHOHATBLHOTO
MOMYJIsS JUIst: - (hOpMUpOBaHUS
MPOU3BOACTBEHHOTO KOJUIEKTUBU3MA B
X0J1€ COBMECTHOTO PEIICHHS KaK
MOJIEJIbHBIX, TaK U TPAKTUYECKUX
3a/1a4, a TaKXKe MyTEeM MOJKPEeIJICHNE
palMOHATBHO-TEXHOJIOTHYECKUX
HaBBIKOB B3aMMOJICHCTBHS B MPOEKTHOM
JeSATEITbHOCTH SMOLIMOHATBHBIM

3¢ PexToM yCrenrHoro
B3aUMOJCICTBUSA, OILYIIIEHUEM POCTa
obmeit a3 pexTBHOCTH TTPU
pacrpeiesieHUH MPOEKTHHIX 3a/a4 B
COOTBETCTBUU C CHIIbHBIMH
KOMIIETEHTHOCTHBIMU U
SMOIMOHATHPHBIMHA CBOMCTBAMH WICHOB




MPOEKTHOMN TPYMIIHI.

S. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIATLINHBI

Pa3nensl yueOHON AUCHUIUIMHBI, KX 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIA:

No HaumenoBanue
LI pa3aeia yueOHoi
JAACHUATINHBI

Jlexknuu/ Ilpaxr.
(cemunapsi )/
JlaGopaTopHbie
padoThIl, yac.
O06s13aT. TeKyuuii
KOHTPOJIb (popma*,
HemeIs)
MaxkcuMaJbHBIN
0aJu 3a pazgen™*
ATTecTanus
pasneaa (¢popma*,
HeJeJst)
HNuaukaTopsl
OCBOEHHSA
KOMIETEeHI[HH

Henean

6 Cemecmp

N
(6]

K

1
oo

1 Yacrs 1 1-8 8/16/0 3-YK-1,
V-VYK-1,
B-YK-1,
3-YK-3,
V-YK-3,
B-VYK-3,
3-VK-6,
V-VK-6,
B-YK-6

2 Yacts 2 9-15 | 7/14/0 25 K1-15 | 3-VK-1,
V-VK-1,
B-VK-1,
3-VK-3,
V-VK-3,
B-VK-3,
3-YK-6,
VY-VK-6,
B-VK-6

Hmoeo 3a 6 Cemecmp 15/30/0 50

KoHTpoJibHbIE 50 2 3-YK-1,
Meponpusituss  3a 6 V-VK-1,
CemecTtp B-VK-1,
3-VK-3,
V-VK-3,
B-VYK-3,
3-VK-6,
V-YK-6,
B-VK-6

* — COKpaIlleHHOE€ HAaUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHUMaJbHBIX 0ayuIOB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIIOYas 3a4eT U
(unn) sK3aMeH

CoxpameHI/Ie HaMEHOBaHUM (I)OpM TCKYIICTO KOHTPOJISA U aTTCCTAllUN pa3CJIOB:



O0o3HaueHue

ITo1HOE HAaMMeHOBaHME

KN KonTposb no uroram
5 OK3aMeH
KAJIEHIAPHBIN IUIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIao.,
qac. yac. Jac.
6 Cemecmp 15 30 0

1-8 Yacrs 1 8 16 0

1 Tema 1 Bcero aynutopHbIx 4acoB
IIpenmer uzyuenus gpusuku TBeproro tesna. OCHOBbI METOI0B | 1 |2 [0
sKCHepuMeHTanbHOl pusuku. Knaccupukanus Omnunaiin
HKCHEPUMEHTAIbHBIX METOI0B (PU3UKU TBEPAOTO TEA. 0 0 |0

2 Tema 2 Bcero ayiuTopHbIX 4acoB
[1noTHOCTH TBEPABIX TEI. DKCIEPUMEHTAIbHBIE METObI 1 |2 [0
U3MEpEHUs IUIOTHOCTU TBEPAOTO TEa. Onutaitn

0 0 [0

3 Tema 3 Bcero ayauTopHbIX 4acoB
Tennoemkocts. 3akon [rononra-ITtu. Ksantossie Teopun 1 [ 2 I
TEIJIOEMKOCTH (Teopust DUHIITENHA, Mosienb [lebast). Onnaiin
TennoeMKoCTh pealIbHBIX METAJJIOB U CIJIABOB. 0 | 0 | 0

4 Tema 4 Bcero ay1uTopHbIX 4acoB
OCHOBBI TEPMUYECKOT0 U KAJIOPUMETPHUUECKOTO aHAJIU30B. 1 IE [0
Juddeperunanbaas 1 UMITYIbCHAS KaJTOPUMETPHSI. Omnunaiin
Amnmaparypa 1 IpUMEHEHUE TEPMUYECKOIO aHAJIN3a U 0 0 0
METOJIOB KaJIOPUMETPHH.

5 Tema S Bcero ayiuTopHBIX 4acoB
OCHOBHBIE 3aKOHOMEPHOCTH M METO/IbI MCCIIEA0BaHUS 1 |2 [0
TEIJIOBOTO paclupeHus Ten. [IpuMenenne quiiaTtoMeTpun. Omnunaitn

0 I [0

6 Tema 6 Bcero ayauTopHBIX 4acoB
TennonpoBogHOCTE. OCHOBHBIE ONPEAENEHUS U 3aBUCUMOCTH. | 1 [ 2 [0
CranuoHapHble U HECTALIMOHAPHBIE METO/IbI U3MEPEHUS Omnunaitn
TEIIONPOBOJHOCTH M TEMIIEPATYPOIPOBOJAHOCTH TBEPABIX 0 0 0
TeJL.

7 Tema 7 Bcero ayuTopHBIX 4acoB
TepModnekTpruUecKkre CBOMCTBA TBEPABIX TEII. MeToasl 1 ‘ 2 ‘ 0
n3mepenus TepMoIIC 1 UX IpUMEHEHUE. Onunaiin

0 I [0

8 Tema 8 Bcero ayauTopHBIX 9acoB
DnEeKTPONPOBOAHOCTD TBEPABIX Tesl. DaKkTOpHI, BiaMstomue Ha | 1 IE [0
3JEKTPONPOBOAHOCTb. DKCIIEPUMEHTAIBHBIE METOBI Oumntaiia
OIIpEeAEIIEHUS DIIEKTPUUECKOIO CONPOTUBIICHUS. 0 0 0

9-15 Yactp 2 7 14 0

9 Tema 9 Bcero ayauTopHBIX 9acoB
MarnuTHble aBieHHs B BemlecTBax. Kimaccudukanus Bemects | 1 IE [0
110 MarHUTHBIM CBOMCTBaM. MeTO bl U3MEPEHUSI MATHUTHOM Onaiin
BOCIIPUMMYHMBOCTH, KOOPLUTUBHOM CUJIBI, OCTATOYHOU 0 0 0

HHAYKOWHA 1 MAarHUTOCTPHUKIH.




IIPOCBCUMBAIOIICTO SJICKTPOHHOI'0O MUKPOCKOIIA.

10 Tema 10 Bcero ayauTopHbIX 4acoB
OnTryeckre METOABI HCCIIEOBAHUS CTPYKTYPBI TBEPIOTO 1 |2 [0
tena. OnTudeckuii quamna3zon. O0acTH MpUMEHEHUS. Ownnaiin
OnTuyeckas MUKPOCKOIIHSL. 0 I [0

11 Tema 11 Bcero aynutopHbIx yacoB
HccnenoBanue KpUCTauIOB MPU TOMOIIU AUGPAKIIUHA 1 | 2 | 0
peHTreHoBcKoro m3nydenus. @opmyna Bynsda-bparra. Ownutaiin
CBoiicTBa PEHTI€HOBCKOT'O U3JTy4CHUS, METOJIbI TIOJTYYCHUSA U | O 0 0
pETUCTpAIHH.

12-13 | Tema 12 Bcero ayautopHbIx yacoB
Judpaxius HEUTPOHOB U ANEKTPOHOB B CTPYKTYPHOM 2 | 4 | 0
ananmu3e. OcoOeHHOCTH HelTpoHOTpaduu U Omnuaitn
asieKTpoHorpaduu. AnmnapaTypa u H3MEpeHHsI paccessHus 0 0 0
HEHTPOHOB M AJIEKTPOHOB KPHCTAJIAMH.

14-15 | Tema 13 Bcero aynutopHbIX yacoB
ITpocBeunBaromas 31€KTpOHHAsE MUKpocKonusi. A6Gepannu 2 | 4 [0
AJIEKTPOHHOMW OINTHKH, KOHTPACT B U300paKECHUH, Omnuaitn
pasperaoiiasi CrocoOHOCTh U ITyouHa okyca 0 0 0

COKpaH_IeHHBIC HaMMCHOBAHUS OHJIAMH OIIIHIA:

Oo6o3nauenne | [loiHOe HAaMMEHOBaHUe

OK OJIIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepual

111 ITonHOTEKCTOBBIE TEKIINHN

BM Buneo-marepuaist

AM Aynno-marepuansl

I1p3 IIpeseHTanuu

T TecTsl

5CM OJIEKTPOHHBIE CITPAaBOYHBIE MAaTEPUAIbI
ncC VM HTEepaKTUBHBINA CAalT

(U3UKe KOHJEHCHPOBAHHOTO COCTOSHUS.

OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Ucnonp3ytoTcs mpe3eHTanuu, OOCYKIEHUs TOCIETHUX HAYYHBIX padOT, HOBBIE MOJICIH B
OO0s3aTeNbHBIM ~ YCIIOBUEM  YCTICIIHOTO  OCBOCHUS

JUCHHUIIIINHBI ABJIACTCA CaAMOCTOATCIIbHAA pa60Ta CTYACHTOB, BBIITOJJTHCHHUC WHANBUAYAJIbHBIX SaﬂaHHﬁ,

paboTa ¢ TUTEPaTypOi.

®OH/JI OHEHOYHbLIX CPEIACTB

DoHJ OLIEHOYHBIX CpCACTB 110 AUCHUIIIINHEC obecnieunBaeT IMPOBEPKY OCBOCHUA IMIIAHUPYCMbBIX

PE3YyIbTAaTOB 06y‘-ICHI/ISI (KOMHCTCHI_II/Iﬁ n Hux I/IHI[I/IKaTOpOB) MmoCcpcaACTBOM MepOHpI/IHTI/Iﬁ TCKYHLICTO,
pY6C)KHOFO U IPOMCKYTOYHOT'O KOHTPOJIA MO JUCHUIIIINHC.

MIPEACTABJICHA B CIEIYIOIIEH TabmuIIe:

CBs3p Mexay GOpMUPYEMBIMM KOMIIETEHUUSMU U (OpMaMU KOHTPOJS HMX OCBOCHHUS

| Komnerenuus

‘ NHaukaTopbl 0CBOCHHUA

‘ ATTecTalMOHHOE MePONIPUSATHE




(KII 1)

VK-1 3-YK-1 D, KU-8, K1-15
V-VK-1 D, K-8, K1-15

B-YK-1 D, KU-8, KI-15

VK-3 3-VK-3 D, K-8, KI-15
V-VK-3 D, K-8, KU-15

B-YK-3 D, KU-8, K1-15

VK-6 3-VK-6 D, K-8, KI-15
V-VK-6 D, KU-8, KI-15

B-YK-6 D, K-8, KI-15

IHIkajnbl oneHKH 00pa30BaTeNbHBIX 10CTHKEHUH

[Ilkana KaXA0ro KOHTPOJBHOTO MEPOIPHUATHS JEXKHUT B npeaenax oT 0 10 yCTaHOBJICHHOTO
MaKCHUMAaJIbHOI'0 0ajljia BKJIIOYHMTEILHO. MTorosas arrecramus 1o JUCIUINIMHE oneHuBaercs mo 100-
0aJUIbHOM IIKae W MpeACTaBIsAeT co00i CyMMy 0aioB, 3apadOTaHHBIX CTYJICHTOM IPU BBIIIOJTHEHUU
3aJlaHui B paMKax TEKYIIEro U MpOMEKyTOYHOTO KOHTPOJIS.

HTorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUH CO CHC,I[y}OIHeI;'I IIKAJIOMN:

Cymma OamnoB | Onenka mo 4-ex Ouenka TpeGoBaHus K YPOBHIO OCBOCHHIO
0aJUIbHOM IIKaJe ECTS y4eOHOM TUCIUIIIHHEI

O1neHKa «OTIMYHO» BBICTABIISETCS CTYICHTY,
€CJIM OH IIyOOKO M TPOYHO YCBOMII
MPOrpaMMHBIA MaTepuall, HCUepIIbIBatoIle,
[I0CJIE0BATENbHO, YETKO U JIOTHYECKU
CTPOWMHO €ro U3jaraer, yMeeT TECHO
YBSI3bIBaTh TEOPHIO C IPAKTHKOH,
UCIIOJIb3YET B OTBETE MaTepuall
MOHOrpa)UIECKOM JIUTEPATYPBI.

90-100 5 — «omauunor A

85-89 B O11eHKa «XOPOIIIO» BBICTABIISIETCS CTYICHTY,

75-84 C €CJIM OH TBEPJO 3HAET MaTepHall, TPaMOTHO U

4 — «xopouto IO CYIIECTBY HM3JIaraeT €ro, He JOImycKas
70-74 CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BONIPOC.

65-69 OLeHKa «yI0BJIETBOPUTEILHOY

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€purajia, HO HE
3- YCBOMJI €TI0 JIeTaJIeH, TOMyCKaeT HETOUHOCTH,
60-64 «Y008IEMBOPUMENLHO E HEJI0CTATOYHO MPABUIIBLHBIE (POPMYITUPOBKH,
HapylmIeHUus JJOTHUYCCKOU
IOCJIICA0OBATCIIBHOCTH B U310 KCHUU
MPOTPaMMHOTO MaTepraa.

O11eHKa «HEYIOBICTBOPUTEILHO
BBICTABISICTCS CTY/ICHTY, KOTOPBIN HE 3HACT
3HAYHUTEITBHON YaCTH MPOrPaMMHOTO
9_ Marepuara, J0MyCcKaeT CyIleCTBEHHbIC
Hwuxe 60 F ommOku. Kak mpaBuiio, omeHka
«Hey0081emBOPUMETbHOY

«HEYJIOBJICTBOPUTEIIEHOY CTABUTCS
CTyJIEHTaM, KOTOPBIC HE MOTYT MPOIOJIKUTE
oOydeHue 0e3 JOTIONHUTENLHBIX 3aHATHHA 110
COOTBETCTBYIOILEH AUCIMILIUHE.




8.  YUEBHO-METOJWYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOUW JUCHIUILINHEI

OCHOBHAZ JIMTEPATYPA:

1. DU H99 Solid-State Physics : An Introduction to Principles of Materials Science, Luth, Hans. ,
Ibach, Harald. , Berlin, Heidelberg: Springer Berlin Heidelberg, 2009

2. 91 C50 CoopHuK 3a1a4 10 (HU3MKE KOHJICHCUPOBAHHOTO COCTOSIHHS : YI4eOHOE ITocoOue ISl By30B,
Ncaenkora M.I"., Enmanos I".H., CmupnoB E.A., Mocksa: HUSY MU®U, 2012

3.539.2 195 ®usuka TBepA0Tro Tea sl HHKEHEPOB : yueOHoe nmocooue s By3oB, Ocaynenko P.U.,
I'yproB B.A., Mocksa: Texnocdepa, 2012

4. DU ©50 ®dusnueckue OCHOBBI METOJIOB UCCIIEA0BAHUS HAHOCTPYKTYP U MOBEPXHOCTU TBEPOTO
Tena : maboparopHelil mpaktukym, Tposia B.U. [u np.], Mocka: HUSY MU®DU, 2014

5. 620 ®50 duszuueckoe matepuanoenenue T.1 duszuka TBepaoro tena, , Mocksa: HUAY MUODU,
2012

6. 620 ®50 duznueckoe Marepuanosenenue T.3 Metozbl uccie0BaHus CTPYKTYPHO-(a30BOTO
COCTOSIHUS MaTepuayios, , Mocksa: MHU®U, 2008

JOITOJIHUTEJIBHAS JIMTEPATYPA:
1. 539.2 K45 Beenenue B ¢pusuky tBepaoro tena : , Kurrens Y., M.: MenuaCrap, 2006

2. 669 JI55 ®uznyeckue cBOWCTBAa METAIIJIOB U CIUIABOB : Y4eOHUK it By30B, JIumui b.I".,
Kpanommuu B.C., Jlunenkwnit S.J1., M.: Mertamtyprus, 1980

3. 620 ®50 dusnueckoe marepuanoeaeHue T.2 OcHOBBI MaTepuangoBeaeHus, , : MUDU, 2007
I[MTPOTPAMMHOE OBECITEYEHUE:

CrnenuanbHOe porpaMMHoe obecriedeHue He TpedyeTcs

LMS 1 UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbLHO-TEXHMYECKOE OBECIIEYEHUE YYEBHOWM
TUCIUATLTAHBI

CrennanpbHOE MaTepUATBHO-TEXHUYECKOE 0OecredeHne He Tpedyercs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIUMU U1 CTYAEHTOB



CTyneHThl NOJKHBI TBEPAO YCBOUTH OCHOBHBIE MOHSTHS, OTHOCALIMECS K COBPEMEHHBIM
METOAaM aHaIn3a (PU3MUYECKUX CBOICTB TBEPAOTO Tela U CIUIABOB M MX 3aBUCUMOCTH OT CTPYKTYpPHI U
COCTaBa pealbHbIX 00BEKTOB. M3yunTh MeTOABI omnpeneneHuss (pU3MUEeCKUX CBOWCTB TBEPJOrO Teja:
IJIOTHOCTh (IMMUKHOMETPHUS), TEPMHUYECKOE paCIIUpEHUEe (IUIaTOMETPHsi), TEIIOEMKOCTb (METOJIbI
KaJIOMETPUYECKOIO0 M TEPMHUUYECKOTO aHAJIM30B), TEILIONPOBOJHOCTb M TEMIEPATYpOIPOBOJHOCTD,
ANEKTPONPOBOIHOCTb, TEPMOAJIEKTPUYECKHUE CBOWCTBA, MAarHUTHBIE CBOMCTBA, a TaKXe METObI
CTPYKTYpHOTO aHallu3a C T[OMOIIBIO DJEKTPOHHBIX, HEUTPOHHBIX MYYKOB U PEHTTEHOBCKOTO
u3nydeHusi. HeoOXoauMO O3HAKOMHUTHCS C OCHOBHBIMU TNPUHIUIAMH PadOThI, KOHCTPYKTHUBHBIMU
O0COOCHHOCTSIMH U 3JIEMEHTaMU alnapaTypsl sl peaii3aliy BbIIIIEHa3BaHHBIX METO/I0B aHAJIM3A.

[Ipu u3ydyeHum Kypca «IKCIEPUMEHTAIbHBIE METOABl (PU3MKH TBEPIAOTO TENa» CTYIACHTHI
JOJDKHBI 3HATh OCHOBHBIE (PM3UYECKHE XaPAKTEPUCTUKU KOHJIEHCHPOBAHHOTO COCTOSIHHUSI BEILECTBA,
OINpENeNIAIONINEe  CBOWCTBA  TBEpABIX Tel. HeoOXomumMo  OCBOUTH  OCHOBHBIC — DJIEMEHTHI
KpUCTAIIOTrpahuyecKoro aHanusa, yMeTh Pa3indaTh OCHOBHBIC TUIBI KPUCTAILTMUECKUX CTPYKTYP 1O
COOTHOIICHUIO JJIMH W HAMNpaBJICHUH OCHOBHBIX BEKTOPOB JJIEMEHTAPHBIX sUeeK. YMEeThb UYETKO
OTIpe/ICTISATh HANIPABIICHUS U TUIOCKOCTH B KyOMueckux Kpuctamiax. [loHnMarte npupoay MexxaToMHBIX
U MEXKMOJICKYJSIPHBIX B3aWMOJCUCTBUN, ONMPECNSIOMUX KIACCU(PUKALNIO KPUCTAJUIOB MO THUIAM
XUMHYECKOH CBSI3H.

HeoOxomumo rimyOoko pa3oOpaThCsi B MpolEccax B3aUMOJCHCTBUS  PEHTTEHOBCKOTO
U3Ty4YeHuss C BemiecTBOM. IloHmmarp (u3nyeckre TPUYMHBI pacCesHUS H  MOTJIOIIEHHS
PEHTICHOBCKOTO H3iydeHHus. OTianmyaTh KOMOMHHMPOBAHHBIC SBICHHS HEYNPYroro W aHOMAaJIbHOTO
paccesHusi. MMerh uéTKOE TpeNCTaBIeHHE O (PHU3MUECKUX SBICHHUAX, JISKAIIUX B OCHOBE
PEHTTEHOCTPYKTYPHOTO aHAIH3a.

[Ipy u3yuyeHUM MeTOJa MPOCBEUHUBAIOMICH SJIEKTPOHHON MHUKPOCKOIUHU CTYICHTHI TOJKHBI
MOHUMATh ONTHYECKYI0 CXEMy MHUKpPOCKOMa, (U3MUECKUe NPUHLUIBI JCHCTBUS 3JIEMEHTOB
(bopMHpOBaHUS 3JIEKTPOHHOI'O MydYKa, 3HaThb OCOOEHHOCTH PEXHMMOB AUDPAKIMM M H300paKeHUs
(cBETIIONOJBHOIO U TEMHOIOJIBHOTO). MIMeTh mpencTtaBneHre o6 ab0epanusx >JIEKTPOHHON ONTHKH,
KOHTpacTe B H300pa)K€HUH, pa3pellarouieil crnocoOHoCcTH M TiyOMHe (oKyca MpPOCBEYHBAIOIIETO
AJIEKTPOHHOT'O MUKPOCKOTIA.

CryneHTBl JODKHBI HM3Y4HTh (pru3mueckre OCHOBBI (Ke-3IIEKTPOHHOW CHEKTPOCKOIINH,
OBJIAZIETh METOJAMU H3BJE€UEHUs HUH(POpMAllMM O CBOMCTBAaX TBEPAOrO Tela W3 BJIEKTPOHHBIX
cnektpoB. Crenyer nertanbHO pazoOparbes B npupoje 3¢p¢exkra MeccOayspa, UMeTh MOHATHE 00
SHEPIUM OTAAuyd, MOHUMAaTh OCOOEHHOCTH SKCIEPUMEHTAJIBHOI'O NMPUMEHEHHs I'aMMa-pe30HaHCHOU
CIIEKTPOCKOIHUH.

[Tpy U3y4eHun METOAOB MCCIIEJOBAHUS HAHOCTPYKTYP M IOBEPXHOCTH TBEPJOTO TeNa CIeNyeT
MOHUMAaTh (PU3MYECKHE NPUHIUIBI CKAHUPYIOMIEW TYHHEIBbHOW M aTOMHO-CHJIOBOM MHKPOCKOIIHH,
MMETh MpeACTaBIEHUE O 33/1a4ax, anmnapaType U 0COOEHHOCTSAX MPUMEHEHHs] METOJI0OB CKaHUPYIOIIeH
30HJIOBOM  MHUKPOCKOIHUH, croco0ax (QOpMHUpPOBAaHUS M  MCCIEAOBAaHUS  HAHOCTPYKTYp ¢C
WCTIOJIH30BaHNEM TEXHOJIOTUU (JOKYCHPOBAHHBIX HOHHBIX ITyYKOB.

WNutepakTuBHas ¢opMma 3aHATHH MOXET BKJIIOYATh KPATKOBPEMEHHBIH BHYTPHUCEMECTPOBBIH
KOHTPOJIb YCBOSHHSI 3HAHHUM 110 YUTaeMOMY KypCy B (hopMe pelIeHHs HECIOKHBIX 3a/1a4 HJIM OTBETOB
Ha JIOCTaTOYHO MPOCTHIE BOMPOCHI MO MPOHAEHHOMY MaTepHaly.

AxTuBHas (popMa OCBOEHUS TUCHMIUIMHBI MPEINoiaraeT, B YaCTHOCTH, YTO CTYAEHTHI YacTb
MaTepuasa npopadbaTbIBalOT CAMOCTOSTENBHO.



11.  YYEBHO-METOJIMWYECKHE PEKOMEHJIAIIMM JIJISI IPENTIOJABATEJEN

Heo0xoauMo nath CTyieHTaM BO3MOXKHOCTh YCBOUTH OCHOBHBIC TOHSTHS, OTHOCSIIMECS K
COBPEMEHHBIM METOAaM aHalu3a (U3NUECKUX CBOMCTB TBEPJOTO TEJA U CIJIABOB M MX 3aBUCHUMOCTH
OT CTPYKTYpPBl M COCTaBa peaJbHBIX OOBEKTOB. PaccMOTpeTh MeTOnbl OmpenesieHus] (U3NIECKUX
CBOMCTB TBEPJAOro TeJja: IUIOTHOCTh (IMMKHOMETPHS), TEPMHUECKOE pacIIUpeHHe (IUIaToMeTpus),
TEIUIOEMKOCTh (METOAbl KaJIOMETPUYECKOT0 M TEPMHUYECKOI0 aHajIM30B), TEIJIONPOBOJHOCTh U
TEMIIEPATyPOIPOBOJAHOCTh, AJIEKTPONPOBOJIHOCTb, TEPMOIJIEKTPUUECKUE CBOWCTBA, MAarHUTHBIE
CBOMCTBA, a TAK)KE€ METOJIbl CTPYKTYPHOT'O aHANIM3a C MOMOIIBIO 3JICKTPOHHBIX, HEUTPOHHBIX ITYYKOB U
PEHTTeHOBCKOTO  M3iy4eHUs. JlOKHBI OBITb  OOBSCHEHBI OCHOBHBIE MPHUHIMIBI  PabOTHI,
KOHCTPYKTUBHBIE OCOOCHHOCTH M 3JIEMEHTHI anmapaTypsl AJIs peain3alliil BhIIICHAa3BaHHBIX METO/I0B
aHaIn3a.

HeoOxomuMo omucate OCHOBHBIE (PU3MYECKHE XAPAKTEPUCTUKH  KOHACHCHUPOBAHHOTO
COCTOSIHUSI BEUIECTBA, ONPEACISIONNE CBOWCTBA TBEpAbIX Tel. ClleAyeT O3HAKOMHUTH CTYAEHTOB C
OCHOBHBIMH 3JIEMEHTAMH KPHCTAUIOrpauyeckoro aHaau3a, Hay4YduTh pa3jindaTh OCHOBHBIC THIIBI
KPUCTAIJIMYECKUX CTPYKTYp IO COOTHOIICHMIO JJIWH U HalpaBlIeHUl OCHOBHBIX BEKTOPOB
AJIIEMEHTAPHBIX SYEEK, ONPEAENSATh HAIMpPaBICHUS M IUIOCKOCTH B KyOMYecKMX Kpucramuiax. Jlate
MIPEJICTABJICHUE O MPHUPOJIE MEKATOMHBIX U MEKMOJIEKYJSIPHBIX B3aUMOJCUCTBHM, ONpEAETSIONIUX
KJ1acCU()UKALMIO KPUCTAIJIOB MO THUITAM XMMHUYECKOM CBSI3H.

Heo6xoanmMo ieTaibHO pacCMOTPETh MPOIECCHl B3aUMOACHCTBUSL PEHTIC€HOBCKOTO M3ITyYSHHS
C BEmEeCTBOM. Pa3bsiCHUTh (U3NYECKHE NPUYMHBI PACCESHUS W TIOTJIOMIECHHUS PEHTTEHOBCKOTO
nsnydenus. [lokazaTe oTiinyre KOMOMHHPOBAHHBIX SIBIICHUH HEYIPYTOTO W aHOMAJIBHOTO PACCESTHHUS.
Jlate y€Tkoe mpencTaBieHHEe O (PU3UYECKUX SBICHHSX, JIEKAIIUX B OCHOBE PEHTTEHOCTPYKTYPHOIO
aHanms3a.

[Tpu n3ydyeHun MeTo/1a MPOCBEUNBAIOLICH 3JIEKTPOHHON MUKPOCKOIIUHU CTYAEHThHI paCCMOTPETh
ONTHYECKYIO CXEMYy MHUKPOCKONa, OOBSCHUTh (U3NYECKHE MPHUHLUMBI JAEHCTBUS 3JIEMEHTOB
(bopMHpOBaHUS 3JEKTPOHHOIO My4YKa, OCTAHOBUTHCA HA OCOOEHHOCTSIX PEKUMOB IUPPAKLIUU U
n300pakeHus (CBETIIONOIBHOTO U TEMHOIOJIBHOTO). JlaTh moapoOHOe mpeacTaBieHne o0 adboeparusax
AJIEKTPOHHOU ONTHKH, KOHTPACTE B M300pakKeHUH, paszperiaronieidl CocoOHOCTH U TIIyOnHe (okyca
MIPOCBEUMBAIOMIETO HJIEKTPOHHOTO MUKPOCKOTIA.

[T03HAKOMUTH CTYAEHTOB C (U3NYECKMMU OCHOBaMH ()Ke-3JIEKTPOHHOW CIIEKTPOCKOIIHH,
OIMcaTh METOJbl U3BJICUEHUS MH(POPMALMU O CBOMCTBAaX TBEPAOIO Teja M3 AIIEKTPOHHBIX CIIEKTPOB.
BeuButs npupony a¢dexkra Meccbayspa, AaTh NOHATHE 00 3HEPrUM OTJAuH, [MOKa3aTh OCOOEHHOCTH
HKCHEPUMEHTAIBHOTO IPUMEHEHHs FTaMMa-pPe30HaHCHOM CIIEKTPOCKOINH.

[Ipy wW3yd4eHUM METOJO0B HCCIEAOBAaHUs HAHOCTPYKTYp W IOBEPXHOCTH TBEPJIOro Teja
JeTalbHO ONUCaTh (PU3MYECKUE NPUHIMIBI CKAaHHPYIOUIEH TYHHEIBHOH W aTOMHO-CHIIOBOU
MUKPOCKOIIHH, JaTh MPEICTABICHUE O 3a/ladyax, ammmaparype U OCOOCHHOCTSX MPUMEHEHHS METOJIOB
CKaHHUPYIOIIEH 30HA0BOW MUKPOCKOIIHH, CIIOCO0aX (OPMHUPOBAHUS M MUCCIIEIOBAHMS HAHOCTPYKTYp C
WCTIOJIH30BAaHUEM TEXHOJIOTUH (POKYCHPOBAHHBIX HOHHBIX ITyYKOB.

WuTepaktuBHas (popma 3aHATUH MOXKET BKJIIOYATh KPATKOBPEMEHHBIM BHYTPHUCEMECTPOBBIN
KOHTPOJIb YCBOCHMSI 3HAHU 110 YUTAaEMOMY KypCy B (hopMe pelIeHUs] HECIOXKHbIX 3a/1a4 I OTBETOB
Ha JIOCTaTOYHO MPOCTHIE BOMPOCHI MO MPOHAEHHOMY MaTepHaly.

AxTuBHas (popMa OCBOEHUS TUCHMIUIMHBI MPEINoiaraeT, B YaCTHOCTH, YTO CTYAEHTHI YacTb
MaTepuaia nmpopadaThIBalOT CAMOCTOSTEIHHO.



ABTOD(BI):

HlensxoB Anekcanap BacunbeBud, K.¢.-M.H.



