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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

BBEJIEHUE B ®U3UKY HAHOCTPYKTYP
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AHHOTALMS

B kypce pmatorcs cBeneHHS O pa3IMYHBIX HU3KOPAa3MEpHBIX (U3MYECKHX CHCTEMaXx.
PaccmaTrpuBaroTcsi METOABI MX INPUTOTOBIEHUS U HcciefoBaHHa. OCHOBHOE BHHMAaHHUE YJENsieTcs
TEXHUKE MPOBEACHUS (PU3MUECKUX IKCIIEPHUMEHTOB C HH3KOpa3MepHbIMU oObekTamMu. OOCyKmaroTcs
OCHOBHBIE 00JIaCTH MPUMEHEHHSI HAHOCTPYKTYP.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

Hate  cryaeHTam  0Oa30oBbleé 3HaHMA IO  CBOMCTBaM  HAHOpPa3MEpHBIX  OOBEKTOB,
HKCHEPUMEHTAIbHON TEXHHMKE IOJIy4YeHUs, UCCIIIOBAaHUST M NPAKTHUYECKOrO MPUMEHEHMS
HaHOCTPYKTYP.

2. MECTO YUYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

Jannass nucuuruimHa Ma€T HEoOXOAWMbIE 3HAHUSA MO (U3MKE HAHOCTPYKTYp M TOTOBHUT K
npoeaeHuto HUP u skcneprumeHTanbHON HCCIeq0BaTeIbCKOM paboTh

3. OOPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJ/IBTATbHI
OBYYEHUA

yHI/IBepCS.J'IBHBIC I/I(I/IJ'II/I) O6H.I€Hp0(l)eCCI/IOHaJIBHBIC KOMIICTCHIINW

I KOI[ N HAUMCHOBAHHEC KOMIICTCHIIMN | KO,Z[ W HAMMCHOBAHNEC MHAWKATOpA JOCTHIKCHUA KOMIICTCHIIUH

[TpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3agadyaMu M OOBbeKTamu (00JIacTIMHU
3HaHWUI ) TPOPECCUOHATILHOMN IEeATEILHOCTH:

3apaua
npogeccuoHaIbLHOM
nesareabnoctu (3I1/1)

IIpoBeneHue HayuHBIX
Y aHAJTUTUYECKUX
UCClIeIOBaHUM 1O
OTIETBHBIM pa3/esiaMm
(?Tamam, 3a7aHUSIM)
TeMbl (IpOEKTa) B
paMKax npeaMeTHON
00J1acTH 1Mo MPOGUITIO
CHeLUAIN3aLUH B
COOTBETCTBUH C
YTBEPKICHHBIMU
TUTAaHAMH U
METOJMKaMH

O0BeKT niIn
00J1aCTh 3HAHUA

Kox v HaumenoBanue
npo¢eccuoHATIBLHOM
KOMIIETEeHIIUH;
OcHoBaHue
(mpodeccuoHATBLHBIH
cranaapt-I1C, ananu3
ONbITA)

HAayYHO-UCCIIEN0BATEIbCKUN

JleaTenbHOCTh
1o pa3paboTke
MaTepuasos,
ITOKPBITHH,
puoOpOB

ITK-5.1 [1] - CiocoGen

paboTaTh HaJ MPOCKTaMH B

obnacTu pa3paboTku
MOJTYTIPOBOTHUKOBBIX
pruOOPOB U CHCTEM C
HCIIOJIb30BaHNUEM
HAHOTEXHOJIOT U,
OTITORJICKTPOHHBIX
puOOpPOB,
TOHKOTICHOYHBIX
MMOKPBITUN U
HAHOCTPYKTYPHUPOBAHHBIX
MaTepUasoB.

Kox m HanmenoBanue
HHAUKATOPA
AOCTUKEHUS
npogdeccuoHaIbLHOM
KOMIEeTEeHI[UH

3-T1IK-5.1[1] - 3HaTh
OCHOBBI (PU3UKHU
KOHJICHCUPOBAHHBIX CPEJI:
OHEPTeTHYECKUE 30HBL;
Kiaccuukanuys
KPUCTAIJIOB HA METAJLIHI,
MOJYTPOBOIHUKU U
TUDJICKTPUKHU C TOYKH
3peHusi 30HHOU TEOpHH,
(U3KMKYy METaJIJIOB,
MOHSTHE KBa3UYaCTHUIIBI;
KBa3UUMITYJIbCa,
SHEPreTHYECKOro




HCCIIEIOBAHUM.
y4acTre B IPOBEICHHUH
HaOI0IeHUH 1
U3MEPEHHU,
BBITIOJTHEHUH
IKCIIEPUMEHTA U
00paboTKe JaHHBIX C
HCTIOTb30BaHUEM
COBPEMEHHBIX
KOMITBFOTEPHBIX
TEXHOJIOTH; ydacTue B
MIPOBEICHUU
TEOPETUIECKHUX
HCCIEIOBaHNH,
MMOCTPOCHUU
(buzmIecKux,
MaTeMaTHYeCKHUX U
KOMITBFOTEPHBIX
MOZEJIEH U3y4aeMbIX
MPOLECCOB U SIBJICHUI,
B IIPOBEICHUH
AQHATUTUICCKUX
HCCIIEIOBAHUN B
MpeAMETHOMN 00IacTH
1o NpouIIo
CHCIMAITN3aIINH;
ydacTue B CO3/1aHUuU
HOBBIX METOJIOB U
TEXHUYECKUX CPEICTB
HUCCIIEIOBAaHUN U
HOBBIX pa3pabOTOK;
[IpoBeneHne Hay4HBIX
Y aHAJIUTUYECKUX
HUCCIIEIOBAHUN 110
OTJIETbHBIM pa3jienam
(aTamam, 3aJaHUsIM)
TeMbI (IPOEKTa) B
paMKax MpeaMeTHOU
00J1aCTH 110 MPOPUITIO
CTCIMATN3AIAN B
COOTBETCTBUHU C
YTBEPKIACHHBIMU
IJIaHAMH U
METOIUKAMH
HCCIIeJOBaHUM.
ydacTue B MPOBEICHUN
HaOJIIONEeHU U
U3MEPEHHU,
BBITMIOJTHEHUH
IKCIIEPUMEHTA U
00paboTKe TaHHBIX C
HCIIOJIb30BaHUEM

JlesTenbHOCTD
1o pa3paboTke
MaTepuasos,
MIOKPBITHH,
puOOpOB.

Ocnosanue:
[TpodeccrnonanbHbIi
crannapt: 25.049

[1K-14.2 [1] - Cniocoben
MIPOBOANTH HAYyUHBIE
HCCIIeI0BaHus B 00JIaCTH
buzuku
KOHJICHCHPOBAHHOTO
COCTOSIHHSI BEIIIECTBA C
LIETTBI0 pa3paboTKu
MOJTyIPOBOTHUKOBBIX,
CBEPXITPOBOIHHKOBBIX,
TOHKOTJICHOYHBIX U

HaHOCTPYKTYPHUPOBAHHBIX

MaTepHasos,
CBEPXIPOBOISIINX
YCTPOMCTB U
OTITORJIEKTPOHHBIX
puOOPOB; B 00J1aCTH
OIITUYECKOTO
puOOPOCTPOCHHUS,

OINITUYCCKUX MAaTCPUAJIOB U

TEXHOJIOTHi1; B 001aCTH

Ja3epHOr (DU3HKH C [ETbI0

CHeKTpa, 3¢ (HeKTUBHON
Macchl U 3apsijia
KBa3MYaCTHUIL; KOJIeOaHUs
KPUCTaJUIMYECKOU
peueTk U (POHOHBI,
OCHOBBI (PU3UKU
MOJIyTIPOBOIHUKOB,
OCHOBBI (PU3UKU
HAHOCTPYKTYD;
V-IIK-5.1[1] - ymeTs
IIPUMEHATH OCHOBHBIE
Mozenu (PU3UKH TBEPIOTO
T€JNa, OLICHOYHbIE
COOTHOILIEHUS! PUBUKH
MOJIyTIPOBOJTHUKOB U
HAHOCTPYKTYp IS
OLICHKH [1apaMETPOB
JKCIIEPUMEHTA;
B-IIK-5.1[1] - Bnagets
KBaHTOBOMEXaHUYECKUM
ONMCAHNUEM TBEPJBIX TEII,
TEPMHUHOJIOTUEN
JHEPreTUYECKUX 30H,
KBa3U4acTUll U
pa3MepHOro KBaHTOBAaHUS

3-TIK-14.2[1] - 3HaTh
OCHOBHBIE COBPEMEHHBIE
JOCTHUXKEHUS] PU3UKU
TBEPJOTIO Tela U
BO3MO>KHOCTH
COBPEMEHHOMN
AKCIIEPUMEHTAIIBHON
TEXHHUKH; OCHOBBI
(bU3UYECKON ONITHKH,
TEOpHI0 UHTEpPEepeHITNH,
TudpaKIi, OCHOBBI
ATOMHOU U MOJIEKYJISIPHOU
CIIEKTPOCKOITUU; CITIOCOOBI
Y METOJIbI CO3JaHus
HOBBIX 3TaJIOHOB.;
V-IIK-14.2[1] - ymeTh
MOCTPOUTH
MaTeMaTUYECKYI0 MOJIENb
ABJICHUS, pAaCCUUTATh
CXEMY JKCIEpUMEHTA,
IIPOBECTHU OLIEHKU




COBPEMEHHBIX
KOMITHIOTEPHBIX
TEXHOJIOTHI{; yJyacTue B
MIPOBEACHUHT
TEOPETUUECKHUX
HCCIEIOBaHNH,
MOCTPOCHUU
(bu3nIecKux,
MaTeMaTHYECKUX U
KOMITHIOTEPHBIX
MOJEJIEN U3ydaeMbIX
MPOLECCOB U SIBICHUI,
B NIPOBEJCHUU
AHATTUTHIECKUX
HCCIIEIOBAHUN B
MpeAMETHON 00IacTH
o mpouIIo
CrieIMaTu3aIni;
y4acTHE B CO3JaHUH
HOBBIX METOJIOB U
TEXHUYECKUX CPEJICTB
HUCCIIEJOBAaHUN U
HOBBIX pa3padoToK,
y4acTHe BO BHEIPEHUH
pe3yabTaToOB
HUCCIIEJOBAaHUN U
pa3paboToK.

CO3/1aHUs1 HOBBIX 3TAJIOHOB,
METOMK BEJICHUS
WU3MEPEHUI U CPEJICTB
U3MEPEHHN C UX
MOCIENYIOLIEN
aTTecTalriel U BBOJIOM B
pEeecTp CpeACTB U3MEPEHUI
JUTSI HYK]] HAHOMETPOJIOTHH

napaMeTpoB MaTePHAIIOB,
BBIOPATh HEOOXOIUMBIE
MaTepuaibl U METOAUKU
JUTS PEIICHUST KOHKPETHBIX
3a/1a4 ¢ y4eTOM
JIadbHENIero
pUMEHEHUs B cepe
Hay4JHO-

OcHosanue:

[TpodeccrnonanbHbIit
crannapt: 25.049

MCCJIEIOBATEIBCKUX U
OTIBITHO-KOHCTPYKTOPCKUX
pabot B obsactu puzuku
KOHICHCUPOBaHHOI'O
COCTOSIHUS BEIIECTBA U
CpPEICTB U3MEPEHHUIA. ;
B-IIK-14.2[1] - Bnanets
OCHOBaMH CIEKTPOCKOITUHI
aTOMOB U MOJIEKYI,
METOJIMKaMU BEJCHUS
M3MEPEHU U CPENICTB
M3MEPEHUI; METOJaMHU
NIOJIyYEHUs, aHAJIN3a U
OINMCAaHUS TaPAMETPOB U
XapaKTEPUCTHUK
IIPOLIECCOB B
JKCIIEPUMEHTAIIBHBIX
YCTaHOBKaxX (PU3UKU
TBEPJOIO TeJIA U JIA3EpHOU
duzuku.

4. BOCIIUTATEJIbHBIA MOTEHIIUAJ JUCHUTLJIAHBI

Hampasnenus/uenu
BOCIIUTaHHS
[IpodeccrnonansHoe
BOCITHTAHHE

3amaun BocuTaHus (KOx)

Coznanue ycnoBui,
o0ecrneunBaromux, GopMUpOBaHUE

YyBCTBA JIMYHON OTBETCTBEHHOCTH 32
HAyYHO-TEXHOJOTUYECKOE PA3BUTHE
Poccuu, 3a pe3ynabTaThl Hccaeq0BaHUN

u ux nocueactus (B17)

BocnurarenbHbIN TOTEHIIAAT
JUACIUATUINH

1.Ucnonn3oBanue
BOCITUTATEIBLHOrO MMOTEHIIHANa
JTUCIHILTAH TPOPECCHOHATHHOTO
MOMYJIs sl (POPMUPOBAHUS
YyBCTBa JIMYHOU
OTBETCTBEHHOCTH 3a JOCTIIKCHHUE
nuaepcrBa Poccuu B Begymx
HAayYHO-TEXHUYECKUX CEKTOPaX U
(byHIaMeHTaIbHBIX
HCCIICIOBAHUAX,
o0ecreunBaroIInX ee
SKOHOMHUYECKOE PA3BUTHE U
BHECIIIHIOI 0€30MMacHOCTb,
MOCPEICTBOM KOHTEKCTHOTO
o0y4eHus1, 00CyKICHHS
COLIMAIBHON Y TPAKTUYECKON
3HAYUMOCTHU PE3YJIbTATOB
HayYHBIX UCCJICIOBAHUNA U
TEXHOJIOTHYECKUX pa3pabOToK.




[Ipodeccuonanshoe
BOCIIUTaHUE

[IpodeccuonanbHoe
BOCIIUTaHHE

Co3nanue ycioBHid,
obecrneunBaromux, GOpMUPOBAHUE
OTBETCTBCHHOCTH 32
npoeccuoHaIbHBINA BEIOOD,
podeCCHOHAIBHOE Pa3BUTHE U
npocdeccuonanbubie pemeHus (B18)

Coznanue ycnosui,
oOecrneunBaromux, GopMUpOBaHUE
HaYYHOTO MUPOBO33PEHHUS, KYJIbTYPbI
IMMOUCKAa HECTAHAAPTHBIX HAYYHO-
TEXHUYECKUX/TIPAaKTHUECKUX PELICHUH,
KPUTHYCCKOT'O OTHOIICHHS K
YICCIIEJOBAaHHSM JDKEHAYYHOTO TOJIKA
(B19)

2.Mcnonb3oBaHue
BOCITUTATEILHOTO TIOTCHIIHAJIA
JTUCIHILTAH TPOPECCHOHATBHOTO
MOMYJIs JUTsl POPMUPOBAHUS
COLIMAJIbBHOW OTBETCTBEHHOCTHU
YYEHOTO 3a Pe3yJIbTaThl
HCCIEA0BaHUIN U UX MOCJEICTBHUS,
Pa3BUTHS UCCIIEIOBATEIHLCKUX
KauecTB MOCPEACTBOM
BBITIOJTHEHHS Y4eOHO-
HCCIEA0BaTENIbCKUX 3aJaHuM,
OPUEHTHUPOBAHHBIX HA U3yUYEHUE
Y TIPOBEPKY Hay4HBIX (DaKTOB,
KPUTHYECKHUI aHAIIN3
myOnuKanui B
npo¢eCCHOHAIBHON 00J1acTH,
BOBJICUCHUS B peabHbIC
MEXIUCIUTITNHAPHBIC HAYYHO-
HCCIEA0BATEIbCKUE TPOEKTHI.
Hcnonb3oBanue
BOCIIUTATEIbHOTO MOTEHIIMAJIA
JUCLMILIMH NPOPECCHOHATBHOIO
MoAayJIst st POPMHUPOBAHUS Y
CTYJICHTOB OTBETCTBEHHOCTH 3a
cBoe npodeccruoHaNIbHOE
pa3BUTHE TIOCPEICTBOM BBIOOpA
CTYJEHTaMH UHIUBUIYaTbHBIX
o0pa30BaTeNbHbIX TPAEKTOPHIA,
OpraHM3aIMH CUCTEMBI OOIIECHUS
MEXy BCEMHU y4aCTHUKaAMHU
o0pa3oBaTenpHOrO Mpoiecca, B
TOM YHCJIE C UCTIOJIb30BAHUEM
HOBBIX HH(POPMAIIHOHHBIX
TEXHOJIOTHIA.

1.Mcnonb3oBanue
BOCITUTATEIHLHOTO TOTEHIIHAJIA
JTUCIUILTUH/TIpakTHK «HayuHo-
uccienoBaTenbckas padboTay,
«IIpoexTHas mpakTUKay,
«HayuHblil ceMuHap» JIs:

- opmupoBaHUS TOHUMAHUS
OCHOBHBIX TIPUHIIATIOB U
Croco00B HAYYHOTO MO3HAHUS
MHUpPa, pa3BUTHUSA
HCCIIeIOBATeNIbCKUX KayecTB
CTYJICHTOB TTOCPEJICTBOM UX
BOBJICUCHUS B
HCCIIE0BATENIbCKUE TIPOCKTHI 110
001acTAM HayYHBIX
uccnenoanuii. 2.Mcrnons3oBanue
BOCIUTATEIHHOTO MOTEHIIMANA
qucuuiiiuH "Hcropust Hayku U




[Ipodeccuonansroe
BOCIIUTAHUC

Coznanue ycnosui,
oOecrnieunBaroux, GopMUpOBaHUE
TBOPYECKOTO
MH)KEHEPHOT0/TIPOPECCUOHATBHOIO
MBILIICHHSI, HABBIKOB OpraHU3aluu
KOJUIEKTUBHOM IIPOEKTHOU
nesitensHocth (B22)

unxenepun', "Kpurnueckoe
MBIIIJICHUE U OCHOBBI HAYYHOU
KoMMyHuKanuu'", "Beeaenue B
cnenuanbHOCTh', "HaydHo-
uccienoBaTenbckas pabora',
"Hayunslii cemunap" aiis:

- opmupoBaHus ciocoOHOCTH
OTJIETISATh HACTOSIIINE HAYYHBIC
HCCIEA0BaHMS OT JDKEHAYUYHBIX
MMOCPEICTBOM MPOBEACHUS CO
CTYJIEHTaMH 3aHSATUN U
peryisipHbIX Oecen;

- opmupoBaHUS KPUTHYECKOTO
MBITIUICHUSI, YMEHUS
paccMaTpuBaTh pa3auvHbIC
HCCIIEIOBAHUS C SKCIIEPTHOM
MO3ULIMH TTOCPEACTBOM
00CYKJIEHHS CO CTYEHTaMH
COBPEMEHHBIX UCCIIEI0BAHUM,
HMCTOPHYECKHUX MPEATOCHIIIOK
MOSIBJICHUS T€X WJIM UHBIX
OTKPBITUHA U TEOPHH.
1.Ucnonns3oBanue
BOCIIUTATEIBLHOIO MMOTEHIIHANA
JUCIHILTUH TPOPECCHOHATBHOTO
MOJYJIsl ISl Pa3BUTHSI HABBIKOB
KOMMYHHUKaIUU, KOMaHIHOU
paboThI U IUJEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIIICHUS, CTPEMIICHUS
ClIeI0BaTh B MPOQecCHOHAIBHON
NEeSATEeTLHOCTH HOpMaM
MOBEICHUS, 00CCIICUYNBAIOIINM
HPaBCTBEHHBINA XapaKTep
TPYIOBOM AESATENBHOCTU U
HEeCITy>kKeOHOTO TTOBECHUS,
OTBETCTBEHHOCTH 32 MIPUHSATHIE
perieHus yepe3 MmoAroTOBKY
TPYMIIOBBIX KYPCOBBIX paboT H
MPaKTUYECKHUX 3a/IaHUM, PEIICHHE
KEICOB, MPOXO0XKACHUE MPAKTUK U
noarorosky BKP.
2.Ucnons3oBanne
BOCIIUTATEIBLHOIO IMOTCHIIHANA
JUCIUILTUH TPOPECCHOHATBHOTO
MOAYJIs JUIst: - (hOpMUPOBAHUS
MPOU3BOACTBEHHOTO
KOJUICKTUBH3Ma B XOJIE
COBMECTHOTO PEIIECHHUS KaK
MOJICJIbHBIX, TAK U IPAKTUYECKUX
3a/1a4, a TAKXkKe MyTeM
MOAKPEIUICHUE PAllUOHATIBHO-




TEXHOJIOTMYECKUX HABBIKOB
B3aUMOJICVCTBUS B TPOEKTHOM
NEeSATEIbHOCTH SMOLMOHATbHBIM
s dexTom ycrenrHoro
B3aUMOJCICTBUS, OIIYIIECHUEM
pocTa o6mieit 3pdekTuBHOCTH
P pacrpeeeHUH IPOEKTHBIX
3a/1a4 B COOTBETCTBUU C
CUJIBHBIMH KOMIIETEHTHOCTHBIMU
Y DYMOIIMOHAJILHBIMU CBOHCTBAMH
YJICHOB NMPOEKTHOM T'PYMIIBL.

S. CTPYKTYPA U COJEPKAHUE YYEFHOMN TUCIUATLINHBI

Pazgensl yqe6H0171 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:

ILIT

HaumenoBanmue
pasaesa yueOHo
AUCHMILINHBI

Henenn

Jlexknuu/ Ilpaxr.
(cemmuHapsw! )/
JlaGopaTopHbIe
padoTsbl, yac.

Oo0s13aT. TeKyIIMI

KOHTPOJIb (popma*,

HegpeJIs)

MakcuMaJabHBINR

0aJi1 3a pazgea™*
ATTecTanus
pasaena (popma*,
HeJieJst)
HNuauxkaropsl
OCBOEHHS
KOMIOATAHIINIA

8 Cemecmp

Pa3pen 1

16/16/0

[\
9]

KH-8

LNOwh O W
\.»—Ix'\:—tplq'u»—%

3-TIK-
14.2,

TK-
14.2,

[K-
14.2

Pa3pen 2

9-12

8/8/0

25

KH-12 | 3-IIK-




3-TIK-
14.2,
V-
IIK-
14.2,

K-
14.2

Umoeo 3a 8§ Cemecmp 24/24/0 50

KonTpoabhbie 50 3 3-11K-
Meponpusituss  3a 8 5.1,
CemecTtp V-
IK-
5.1,
B-
IK-
5.1,
3-T1K-
14.2,
V-
IK-
14.2,
B-
IK-
14.2

* — COKpallIeHHOE HAaMMEHOBaHUE (OPMBI KOHTPOJIS
** _ cymMMa MakCHMAalbHBIX 0allIoB J0JKHA ObITh paBHa 100 3a ceMecTp, BKIIOYas 3a4eT U
(unn) sK3aMeH

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

Oo6o03na | [loiHOe HaMMeHOBaHME
YeHHue
KH KonTposib 1o uroram
3 3ayer
KAJIEHIAPHBIN IIAH
Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | IIp./cem. | JIao.,
U qac. , 4ac. yac.
8 Cemecmp 24 24 0
1-8 Pa3znen 1 16 16 0
1-2 Tema 1. BBenenue Bcero ayiuTopHBIX 4acoB
MecTto HaHOpa3MEPHBIX OOBEKTOB B OKPY>KAIOIIIEM HAC MUPE. 4 | 4 | 0
[Toaxoapl «CHU3Y B BBEPX» U «CBEPXY BHU3». MaHUMIYJIALUN Ownnaitn
Ha KBAaHTOBOM ypoBHe. HuzkopasmepHbie puzndeckue 0 0 0
cuctembl. KBaHTOBast MexaHHKa — OCHOBA (DU3HKHU
HaHOPA3MEPHBIX CTPYKTYP. THUIBI U BUIIBI HAHOCTPYKTYD.
KBaHTOBBIE SIMBI, TPOBOJIOKH, TOUKH.
3-4 Tema 2. MeToabl NPUTOTOBJIEHUSI HAHOCTPYKTYP Bcero ayiuTopHbIX 4acoB




[Tonsitue snutakcun. CousmepuMocThb peieTok. JlazepHoe u
MarHeTpoHHOE pacnbuieHue. [IpUHIUIBI MOJIEKYISPHO-
my4eBoi anutakcuu. Ocobennoctu MJID. Kputnueckas
TeMIeparypa snuTakcuu. Onrudeckas, 3JeKTpOHHAs U
pEeHTreHOBCKas JuTorpadus. MeToas! H3roTOBICHHUS
ANIEKTPUYECKUX KOHTAKTOB.

4 | 4 | 0
Omuiaiig
0 0 0

5 Tema 3. DnekTpuyecKkue MeTOAbl HCCICAOBAHHUS. Bcero aynuTopHbIX 4acoB
BonbsTr-amnepnsie xapaktepucTuku. OCOOCHHOCTH IBYX U 2 | 2 | 0
YEeTHIPEXKOHTAKTOH cxembl m3mepennii. Kimaccuueckuit apdexr | Onmnaitn
Xomna B ciydae OJIHOTO M IByX TUIOB HocuTene. Meton Ban- | ( 0 0
nep-llay.

6 Tema 4 OnTHyecKkue MeTOALI MCCAE10BAHUSA Bcero ayutopHbIx 4acoB
HAHOCTPYKTYP. 2 |2 [0
[TonsiTue momunecuenyu. GayopecueHuus, Ownnaitn
docdopecteHmms, HOTOTIOMUHECIICHITHS, 0 0 0
3NEKTPOJIOMUHECHEHIMS, PATUOIIOMUHECLICHIIHS,

XEMITIOMHHECIICHIINS, KaHToMOMUHeceHIHst. Oco-0eHHOCTH
dotomomuHectieHnu. CTokcoBble ToTepH. JItoMuHECTICHIIHS
CBOOOHBIX SKCUTOHOB. ®OHOHHBIE TOBTOPEHHS. DKCUTOHHO-
npuMecHble ypoBHU. M aentuduxarys npumeceii.
@DOTOJIIOMUHECLIEHIIMS] KBAHTOBO-Pa3MEPHBIX CTPYKTYD.

7-8 Tema 5. ABT03/1eKTPOHHASI U ABTOMOHHASI IMUCCHS. Bcero ayiuTopHBIX 4acoB
@u3nuecKkre OCHOBBI aBTOIEKTPOHHOMN 3Muccuu. Teopus 4 | 4 | 0
®aynepa-Hopareiima. [loneBas sMuc-cnonHas MUKpockonus. | OuiaiiH
ABTO3JIEKTPOHHBIN U aBTOUOHHBIN MUKPOCKOTIBL. Y BETMYEHUE | () 0 0
U pa3pelieHre SMUCCUOHHBIX MUKpPOCKoIoB. TpeboBanue K
uriie. OCHOBHbIE HaIlpaBJIEHNUs aBTOAMHCCHOHHBIX
HUCCIIETOBAHUN.

9-12 Pasnen 2 8 8 0

9 Tema 6. Ckanupyomasi 30H10Basi MUKPOCKOIHA Bcero ayiutopHsIx 4acoB
HAHOO0bHEKTOB. 2 | 2 | 0
[TpyHIMIIBI 30H10BOM MUKpOCKONNH. CKaHUPYIOLIHH OnJlaiin
TYHHEJIbHBIM MUKpOCKOT. Pexumbl 00paT-HO CBS3M. 0 0 0
[TapameTpsl, BIusOINE HA TYHHEIbHBIN TOK. [IpuHIMIIBI
aTOMHO-CHJIOBOM MUKpockonusi. KonTakTHas,

MOJTYKOHTAKTHAsI, 0ECKOHTAKHAsI MOJIbI.

10 Tema 7. IlpocBeunBaromas 3JIeKTPOHHAsE MUKPOCKOIUS Bcero ayiutopHsIX 4acoB
BBICOKOI'0 pa3pelieHus. 2 |2 [0
[IpuntIUn paboThl MPOCBEYNBAIOIIETO YJIEKTPOHHOTO Omuiaiig
mukpockona. Permku. Konrpacr. 0 | 0 | 0

11 Tema 8. HanoTpyOxm. Bcero ayiutopHbIx 4acoB
CBolicTBa M XapaKTEPUCTUKHU YTIIEPOIHbIE HAHOTPYOOK. 2 |2 [0
OpHOCTEeHHBIE 1 MHOTOCTEHHBIE HAHOTPYOKU. MeTo b Omnnaitn
MOJTyYEHUsI HAHOTPYOOK. XupasibHOCTh. CBSI3b IUaMeETpa U 0 0 0
MHACKCOB XUPAIbHOCTHU. JlepeKkThl HaHOTPYOOK.

12 Tema 9. [IpumeHeHre HAHOCTPYKTYP. Bcero ayuTopHbIX 4acoB
[TpakTHueckoe Ucoab30BaHNEe HAHOTPYOOK. [IprmMeneHue 2 |2 [0
MOJIyIPOBOJIHUKOBBIX HAHOCTPYKTYpP. MeMOpaHbI. Omnuaiin
HaHomucnepcHble MaTepHUabl. 0 |0 | 0

CokpallieHHbIC HAUMEHOBAHMS OHJIANH OTIIUNA:




Oo6o3na | [loiHOe HanMeHOBaHMe
YyeHHe

oK DJIEKTPOHHBIN KypC

IIM [ToTHOTEKCTOBBIN MaTepual
I1JI1 [TOTHOTEKCTOBBIE JIEKIIMHU
BM Bunieo-marepuaisl

AM Aypamno-mMarepuaisl

[Ip3 [Ipe3eHTaumu

T TecTsl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUAIIBI
ncC WNHTepakTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Hcnonb3ytoTcss akTUBHBIE U MHTEPAKTUBHBIE (OpMBbI 00ydeHus. [ ycrnemHoro ocBoeHus
MaTepHualia Kypca peKOMEHJyeTCsl MOCElleHHe Hay4YHbIX CEMHHApOB, KOH(EpEeHIHH, IPOBOJUMBIX B
HUAY MUOU n unctutyrax PAH.

7. ®OH/JI OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCIUILIUHE 00ECIIeYMBAET MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3ynbTatoB 00ydeHUs: (KOMIETEHIMM M MX WHIUKATOPOB) MOCPENCTBOM MEPONPUSTHNA TEKYLIETO,
pyOex’HOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUIIUHE.

Cesi3p Mexnay (GOpMUPYEMBIMH KOMIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IIPEJCTaBIICHA B ClIeAyIOLIeH Ta0nuLe:

KoMnerennus NHaukaTopbl 0CBOEHUS ATTecTAllMOHHOE MEPONIPUATHE
(KIT 1)
TIK-5.1 3-T1K-5.1 3, K-8, KH1-12
V-IIK-5.1 3, KU-8, KI1-12
B-TIK-5.1 3, K-8, KH1-12
IIK-14.2 3-11K-14.2 3, K1-8, K1-12
V-11K-14.2 3, KH1-8, KH-12
B-TIK-14.2 3, K-8, KI-12

HIxkanbl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHU I

[lIxana KaXa0r0 KOHTPOJIBHOTO MEPONPHUSTHS JISKUT B mpenenaax oT 0 10 yCTaHOBJICHHOTO
MaKCUMaJIbHOI'O Oajijla BKIIOYMTEIBLHO. MTorosas arrecranus II0 THCIHUILUIMHE olcHHBaeTca 1o 100-
OaJITLHOM IIKaJIe W MPEACTABISIET COO0M CyMMYy OaIJIOB, 3apa00TaHHBIX CTYJCHTOM IPH BBHITTOJTHECHUH
3aJaHUi B paMKax TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEIYIOIICH IIKAJIOM:

Cymma Onenka o 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0aIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUIINHBI
OHeHKa «OTJIMYHO» BBICTABJIISICTCS
90-100 5 — «omauumo» A CTYAEHTY, €CJIA OH TIIYOOKO U MPOYHO
YCBOWJI POTPAMMHBIN MaTepua,




HCYEpIBIBAIOIIE, [TOCIEA0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO ero
n3Jaraer, yMeeT TeCHO YBSA3bIBATh
TEOPHIO C MPAKTUKOI, HCIIONB3YET B
OTBETE MaTepHual MOHOrpaduIecKon

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

MaTepHai, TPaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He IOMycCKas

D CYII€CTBECHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouto»

70-74

65-69 OneHKa «yIOBIETBOPUTEIHHOY

BBICTABIISICTCS CTYJICHTY, €CIIH OH UMECT
3HaHMS TOJILKO OCHOBHOTO Martepuala,
3- HO HE YCBOWJI €ro JeTajei, 0mycKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEZIOCTATOYHO MTPaBHIIbHBIC
($OpMyIHUPOBKH, HAPYILICHHS
JIOTMYECKOM MOCIIe0BaTeIbHOCTH B
M3JI0’KEHHU IPOTPaMMHOI'0 MaTepHaJIa.

OneHKa «HEeyIOBICTBOPUTEIHLHO»
BBICTaBJIACTCA CTYACHTY, KOTOprﬁ HE
3HAET 3HAYUTENILHON YacTu
IPOrpaMMHOTO MaTepuana, JI0IMycKaeT
H 60 2- F cyliecTBeHHbIe ommnoOku. Kak npasuio,
HoRe «HEY0081emM8OPUMENLHOY OLIEHKA «HEYIOBIIETBOPUTEIHLHO
CTaBHUTCS CTYACHTaM, KOTOPBIE HE MOTYT
MIPOJOIKUATE 00yUueHue 6e3
JOINOJTHUTCJIbHBIX 3aHATHH 11O

COOTBETCTBYIONIEH AMCIMILINHE.

8.  YUEBHO-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. OU S98 Synchrotron Light Sources and Free-Electron Lasers : Accelerator Physics, Instrumentation
and Science Applications, Cham: Springer International Publishing, 2016

3. O ®50 Ousnueckre 0OCHOBBI METOJOB HCCIIEI0BaHUS HAHOCTPYKTYP U TOBEPXHOCTHU TBEPIOTO
Tena : yueOHoe rmocodue s By30B, MockBa: HUSY MUDU, 2014

4. 620 I'87 MatepuanoBeneHue Jyisi MUKPO- U HAHOAJIEKTPOHUKH : yueOHOe mocobue 1iyist By30B, 1. B.
I'pomos , A. A. Kpachtok , MockBa: MU®DU, 2008

5. O M31 BBenenue B pu3nuKy HAHOCTPYKTYp : yueOHOE TTocobue /it By30B, M. M. Macios, JI. A.
Onenos, Mocksa: HUSIY MU®DU, 2011



JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 621.38 P25 MeTo/1bl IOTy4YEeHHS STTUTAKCUAIBHBIX TETEPOKOMIIO3UIINN : yueOHOe Tocodue s
BY30B, MockBa: HUSY MU®U, 2012

2. 620 H25 Hanomarepuasbl 1 HAHOTEXHOJIOTHH : y9eOHHUK 711 By30B, 3anopoxbe: Motop Cuy, 2014
3. 621.3 M29 HaHOTEXHOJIOTHH AJIT MEKPO- U OMITOAJIEKTPOHHKH : , MockBa: TexHnocdepa, 2007

4. 539.2 C89 HanotexHosorusa. @PU3MKO-XUMHUsI HAHOKJIACTEPOB, HAHOCTPYKTYP ¥ HAHOMATEPHAJIOB : ,
Mocksa: JIubpoxom, 2013

5. 530 JI22 Teoperunueckas ¢usuka T.3 KBanroBas mexanuka. HepenstuBucrckas Teopus, , :
dusmatiur, 2004

6. 621.38 H40 30H10BbIE HAHOTEXHOJIOTHHU B 3NeKTpoHUKe : , B. K. HeBonun, M.: Texnocdepa, 2005
7.539.2 K55 Beenenue B HanoTexHonoruio : , H. Kobascu, M.: bunowm, Jlabopatopus 3uanwuii, 2008

8. 539.2 K55 Breaenue B Hanotexnosoruto : , H. Kobasicu, MockBa: bunom. Jlaboparopust 3HaHuUi,
2005

9.539.2 X21 Yrnepoanbsie HAHOTPYOBI U POJCTBEHHBIE CTPYKTYphl. HoBBIE MaTepuanbl XXI Beka : ,
Xappuc I1., M.: Texnocdepa, 2003

IMTPOI'PAMMHOE OBECITEYEHUE:

CrnenmanbHOE MporpaMMHOE oOecTiedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:

1. Nanonewsnet (http://www.nanonewsnet.ru)

2. Nanomarket (http://www.nanomarket.ru/)

3. Nanotech (http://www.nanotech.ru/)
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrenuaibHOE MaTepUATbHO-TEXHUYECKOE oOecIieueHre He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

ITocne w3ydeHms Kypca CTYACHT JOJDKEH TBEPJAO 3HATh THIBI M BUABI HAHOCTPYKTYP.
KBanToBbI€ siMBbI, TpOBOJIOKH, TOUKHU. [ToHsTHE TeTeponepexonoB. CBOWCTBA T€pPMaHUSI U KPEMHMUS.
CaoiicTBa mONYNpOBOJHUKOBBIX coequHennii tuna AlIIIBV. Xapakrepuctuku TBepabie pacTBOpBI
(Tpoiinble craBel) Ha ocHOBe coenuHeHuil AIIIBV. Menkue noHOpBI U MenKue akuenTopsl. JlembTa-



nerupoBanue. Ilonstue snurtakcuu. [IpUHIMIBI MOJIEKYJISIPHO-TyueBOW snuTakcuu. OcoOeHHOCTH
MIJID. Kpurnyeckas temmneparypa dnuTakud. OnTuyeckas, »53JEKTPOHHAs U PEHTIEHOBCKas
murorpadus. MeToapl  M3TOTOBJCHUS  DIEKTPUYECKMX  KOHTakTOB. (OCOOEHHOCTH JBYX U
YEeTBIPEXKOHTAKTOM cxeMbl m3Mepennit. Kinaccmueckuii ahdexr Xosura B cirydae 0JTHOTO U JIBYX THIIOB
Hocureneil. Meron Bau-pep-lIlay. M3mepenne u mnpumMeHeHue BOJbT(HApaIHBIX XapaKTEPUCTHUK.
[IpyHIMIBI ~ PE30HAHCHOTO  TYHHEJIWPOBAaHUA. BonbT-aMIepHbBIE XapaKTEPUCTUKH  JIBYX- H
Tpex0apbepHOr0 PE30HAHCHO-TYHHEIBHOTO JAMoja. ['eHepanust MHKPOBOJHOBOTO M3JIy4€HHUS B
KBaHTOBO-Pa3MEPHBIX JHOAHBIX PE30HAHCHO-TYHHENBHBIX CTpPyKTypax. IloHsATne naBymMepHOro
JIEKTpOHHOTrO rasza. LlenmouncneHHslid uW ApoOHBIH KBaHTOBBIM H>(dexkt Xomma. OcHuuIsILIUNA
Hly6nukoBa ne Taasa. [lomsarue mromuHecueHuuu. OcoOEHHOCTH — (POTOIIOMHHECHCHIINH.
JlroMHHeCHIeHIIUS CBOOOIHBIX OSKCHUTOHOB. Wnentudukamus mnpumeceil. DOTONIOMHHECIICHINS
KBaHTOBO-Pa3MEPHBIX CTPYKTyp. PU3nyeckre OCHOBBI aBTONIEKTPOHHOM 3muccuu. Teopus Paynepa-
Hopnareiima. [loneBas 3MHCCHOHHAsE MUKPOCKOIUSA. ABTO3JEKTPOHHBIM M aBTOMOHHBI MHKPOCKOTIBI.
[IpuHUUIBI 30H70BOW MUKpOCKONUU. CKaHUPYIOIIMK TYHHEIBbHBIH MHUKpPOCKOI. Pexxumbl 0OpaTHOMN
cBsa3u. Ilapamerpsl, BIMSIOIIME HA TYHHEJIBHBIM TOK. IIpMHIMIBI aTOMHO-CHJIOBOM MHUKPOCKOIIHH.
KoHTtakTHas1, mosykoHTakTHast, OeckOHTakHass Mozbl. IIpocBeunBaromias 371€KTPOHHAS MUKPOCKONHUS
BBICOKOTO pa3pemieHusi. CBONCTBA M XapaKTEPUCTHKH YTJIEPOJIHBbIE HAHOTPYOOK. XHPaIbHOCTB.
Metoapl momydeHuss HaHOTpyOok. IIpakTuueckoe wucnonb3oBaHue HaHOTPYOOK. IIpumenenue
HaHOCTPYKTYP.

CTyneHT [JOIDKeH YMeTh MpHUMEHATh (yHIaMEeHTalbHblE 3aKOHB B oOnactd (pusuku
HAaHOCTPYKTYp JUISl CaMOCTOSITEIbBHOTO KOMOMHHPOBAaHUS U CHHTE3a DPEAJbHBIX HIEH, NPUMEHSATH
TEOPETUYECKHE U KOMIIbIOTEpHBIE METOJbl HCCIENOBaHUM B o001acTh (U3UKH HAHOCTPYKTYD,
MPOM3BOJUTH TOUCK HYXHOW HMH(OpManuu B CHEIHAIBHON HAYYHO-TEXHUYECKOW M IMAaTCHTHOU
JAUTEpaType MO TEeMaTHKE HCCIeA0BaHWM U pa3pabOTOK, MPUMEHATh SKCIHEPUMEHTAJIbHBIE METOJbI
EKTPO(PUZNYECKUX, ONTHUECKUX U CTPYKTYPHBIX MCCIIEOBAHUS HAHOCTPYKTYp, @ TaKXkKe BIAJETh
METOJaMU HM3MEpEeHHsI BOJIbTAMIIEPHBIX, BOJb(apajHbIX, MArHUTHBIX, ONTHYECKUX M CTPYKTYPHBIX
XapaKTepUCTHK HAHOOOBEKTOB.

11. YYEBHO-METOJWYECKHE PEKOMEHIALIMA IJI5 IPEINIOJABATEJEN

IIpy yTeHun Kypca ciieyeT NPUACPKUBATHCS CIEAYIOIIEH IOCIEI0BATEIbHOCTH U3JI0KECHUS.
CHavania paccMmaTpuBaloTCs OOIIME BBOJAHbBIE MOHATHA. MecTo HaHOpa3MepHbIX OOBEKTOB B
OKpYy’KaroleM Hac mupe. 11oaxonpl «CHU3Y B BBEPX» M «CBEPXY BHU3». MaHUIIyIsMN HA KBAHTOBOM
ypoBHe. HuskopazmepHsle ¢usndeckue cucreMbl. KBaHTOBas MeXaHMKa — OCHOBa (DU3UKHU
HAHOPA3MEPHBIX CTPYKTyp. THIBI M BHUABI HAaHOCTPYKTYp. KBaHTOBBIE SIMBI, MPOBOJIOKH, TOYKH.
JHaetca mnonsTHEe rereponepexoloB. ['eTepomepexoisl Ha OCHOBE MOJIYNPOBOAHMKOB. (CBoiicTBa
repMaHus U kpemMHus. CBOMCTBa MONMYNIPOBOAHUKOBBIX coeanHeHnid Tuna AIIIBV. Tsepabie pacTBOpsI
(TpoiiHble cmiaBbl) Ha ocHOBE coenuuenuit AIIIBV. Menkue n1oHOPBI U Menkue akuentopsl. Jlenbra-
JeTUpOBaHMUE. 3aTeM OOCYKIAIOTCS METOJbl NMPUTOTOBICHHUS HAHOCTPYKTYp. IloHATHE SMUTaKCHH.
CousMepuMocTh pemnieTok. JlazepHoe M MarHeTpoHHOE pachbUieHHe. [IpUHIUIBI MOJEKYISIpHO-
ayyeBoit smutakcuu. OcobenHoctu MIJID. Kpurtuueckas temmepaTypa snutakuu. Onrtuueckas,
WIEKTPOHHAsi U PEHTTeHOBCKasg JuTorpadus. MeToasl HM3rOTOBIEHUS 3JIEKTPUYECKHX KOHTAKTOB.
PaccmaTpuBaroTCst 2IEKTPUYECKHE METOIBl HCCIIEeNOBaHUSA. BoibT-aMIepHBIE XapaKTEPUCTHUKH.
Oco0eHHOCTH JBYX M YETBIPEXKOHTAKTOM cxembl uaMepenuil. Kiaccuueckuit apdexr Xonna B ciryuae
OHOTO M JByX THUNOB Hocutened. Meron Ban-mep-Ilay. I[loapoOGHO u3ydaeTcss pe3oHAHCHO-
TYHHEJBHBIA quoJ. [IpuHIMOBI PE30HAHCHOTO TYHHEJIMPOBaHUs. BonbT-aMIepHble XapaKTEpPUCTUKU



JIBYX- U TpeX0apbepHOIo Pe30HAHCHO-TYHHEIBHOTO Auoaa. Biusaue temneparypsl Ha cBoiictBa PT/I.
I'enepansi MUKPOBOJIHOBOTO M3Iy4YEHHUS B KBAHTOBO-Pa3MEPHBIX JHOJHBIX PE30HAHCHO-TYHHEJBHBIX
CTpyKTypax. BonbrdapagHpie XapakTEpUCTHKH CTPYKTYp C KBaHTOBBIMH sMamu. Ilocie 3Toro
MEepPEeXo/IAT K TEME, CBA3aHHON ¢ KBAHTOBBIMU SIBIEHUSIMU B IBYMEPHOM 3JIEKTpOHHOM Trase. [lonsTue
JBYMEPHOTO DJIEKTPOHHOTO Ta3za. llemouncnennspldi W ApoOHBIA KBaHTOBBIM dddext Xosra.
Octumsimuu [1lyonnkoBa ae [Maaza. DkcnepuMeHTaIbHOE M3ydeHUE KBaHTOBOro A dexra Xoia B
JBYMEPHOM OJJIEKTPOHHOM rase. Ilocie 3/IeKTpHuYecKMX CBOMCTB HM3YyYarOTCS ONTHYECKHE METObI
nccaea0BaHus HaHOCTPYKTYP. Haercs MOHSTUE JIFOMUHECIEHIUU. dnyopecueHIus,
¢dochopecriennns,  GOTOTOMUHECHEHIMSI,  JJIEKTPOJIIOMHHECHCHINSA,  PAJUOIIOMHHECICHIINS,
XeMUJIIOMUHECICHIIMSA, KaHaomoMuHeceHnus. OcobenHoctu (otomomunecieHnnud. CTOKCOBBIE
norepu. JlromMuHecueHIHsT CBOOOTHBIX SKCUTOHOB. DOHOHHBIE MOBTOPEHUS. DKCUTOHHO-TIPHUMECHBIC
ypoBaH. Wpentudukamms npumecedi. DOTONMOMUHECIICHIIUS KBaHTOBO-Pa3MEpPHBIX CTPYKTyp. U3
CTPYKTYPHBIX METOJOM MCCIIEIOBAHUA M3y4YarOTCsl ABTOMIEKTPOHHAs M AaBTOMOHHAs 3MHCCHS,
CKaHUPYIOLAasi 30H0Basi MUKPOCKOIHS HAHOOOBEKTOB, IPOCBEUUBAIOIIAS AIIEKTPOHHASI MUKPOCKOIUS
BBICOKOT'O paspelieHus. 3aKkaH4YMBaeTCs Kypc OOCYKJIEHHEM CBOICTB HaHOTPYOOK U MpPHUMEHEHHEM
PUMEHEHUE HAHOCTPYKTYP.

Bo Bpems npoBeneHHs JEKLIUHN KEIATEIbHO UCIOIb30BaTh MPOCKIMOHHYIO TEXHUKY, a TAKXKe
MHUIMHAPOBATh 00CYXICHHE MaTepHaja METOJIOM «BOIIPOCOB B Ay JUTOPHUIO».

ABTOp(BI):

PynueB Urops AnaronbeBud, K.().-M.H., TOIEHT

[Toxposckuit Cepreit Bnagumuposuu



