MuHHCTEpCTBO HAyKH U BhICIIEro oopazoBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

MHCTUTYT HAHOTEXHOJIOT'UI B DJIEKTPOHUKE, CIIMHTPOHUKE U ®OTOHUKE

KA®EJPA ®N3UKN MUKPO- U HAHOCUCTEM

OAOBPEHO HTC UHT3JI
[IpoTokoin Ne 4

ot 23.07.2024 1.

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

BBEJIEHUE B ®M3MYECKUE OCHOBBI MUKPO- 1 HAHOTEXHOJIOT I

Hamnpasnenue noarotroBku [1] 11.03.04 DnexTpoHUKa U HAHOAIEKTPOHHUKA
(cerManbHOCTD)
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AHHOTANIUA

VYuyebHast 3agaua Kypca - JaTh OCHOBHBIE HOHSATHS O HAHOCTPYKTypaX, MX CHCTEMaTH3alluu,
o0mux (U3NYECKUX METOJax TIOJIyuYeHHUs] HAHOCTPYKTYpP, OCHOBHBIX (DU3MYECKHUX CBOMCTBAX M
IIPUMEHEHUSIX HAHOCTPYKTYP.

Kypc cocTouT u3 cnenyromux OCHOBHBIX YacTed: KBAaHTOBAaHUE 3HEPIETUUYECKUX YPOBHEH B
OJTHOMEPHBIX IOTEHUHUAIBHBIX fAMaX, 3((eKT pa3MepHOro KBAHTOBAHUS, COBPEMEHHbBIE METOJIbI

IIOJIY4YCHHS HAaHOCTPYKTYP,
HaHOCTPYKTYpP

MCTOAbI JUArHOCTHKHK M XapaKTCpU3aluKd HAHOCTPYKTYpP, IPHUMCHCHUC

1. IEJIA U 3AJAYA OCBOEHUS YYEBHOM JTAUCIHUILIAHBI

L[eJIBIO OCBOCHHA y‘IC6HOI>i AUCHUIUINHBL ABJISICTCSA ITOJIYYCHHUC 3HaHI/If/'I, H606XOIII/IMLIX JJISL
YCTEIHOW MPOodeCCHOHATBHON JEATSIBHOCTH B 00JaCTH MCCICIOBAaHUHN, pa3padOTOK U TEXHOJOTHH,
HaIlpaBJICHHBIX Ha IMOHHMAHUC IIPOLECCOB, INPOUCXOAAIIUX B o0OJactu HaHO(l)OTOHI/IKI/I, (1)I/I3I/IKI/I

HAaHOOOBEKTOB H KOHACHCHUPOBAHHOI'O COCTOsIHWA BCHICCTBA MW YIPABJIICHHUC IIPOLECCAMHM Ha

HAaHOYPOBHC

2. MECTO YUYEBHOM JUCIUILIAHBI B CTPYKTYPE OOII BO

[TpodeccnonanbHbIi MOAYIb, JUCIUILIMHA IO BEIOOPY

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI

OBYYEHUA

YHuBepcanbHbie U(1in) o0menpopeccuoHaIbHbIe KOMITETCHITHH

KOI[ N HAUMCHOBAHHEC KOMIICTCHIIN ‘ KOI[ U HAMMCHOBAHUC MHAUKATOPA NOCTHKCHUS KOMIICTCHIITUN

[IpodeccuonanbHbple KOMIETEHIIMA B COOTBECTBUHM C 3agadyaMu U oOBeKTamMHu (00JacTIMU

3HAHUN) PO ECCUOHATIBLHON JeSITENIbHOCTHU

3agauya O0bexT Hiun Ko u HaumeHoBaHue Kon u HaumeHoBaHue
npogeccnoHaNIbHO  00J1aCTh 3HAHUSA npogeccHoHANbLHOM HHIHKATOPA
AeATeJIbHOCTH KOMIIEeTEeHIIVH; AOCTHKEHU S
(€J101)) OcHoBanne npogeccnoHaIbHOI

(mpodeccHoHANBHBIN KOMITeTEeHIIUH

cranaapt-I1C, ananus

onbITa)

HAy4YHO-HCCIIEI0BATEIbCKHUI

VYdacTue B Marepwuassl, [TK-2 [1] - CnocobGeH k 3-T11K-2[1] - 3nanus B
IJIAHUPOBAHUU U KOMIIOHEHTHI, AKCIEPUMEHTAIbHON obacTtu
MIPOBEICHUH JJIEKTPOHHbBIE MIPOBEPKE BBIOPAHHBIX MaTepUaIoBeIeHUS
SKCIIEPUMEHTOB 110 npudopBI, TEXHOJIOTUYECKUX HaHOCTPYKTYPHUPOBAaHHBIX
3aJJaHHOM METOJIUKE, = YCTpPOMCTBA, pelIeHnii TPOU3BOJICTBA MaTEpPHAIIOB. ;
obpaboTka YCTaHOBKH, METOJIbI TIPUOOPOB U V-TIK-2[1] - YMmeHnue
PE3yNIbTATOB C UX UCCIEIOBAaHMUS,  MCCIIEI0BaHUIO 9KCIIEPUMEHTAIILHO
IIPUMEHEHUEM IIPOEKTUPOBAHUSA U [ApaMETPOB HCCIIEI0BATh [1ApaMETPHI




COBPEMEHHBIX
MH(POPMALIMOHHBIX
TEXHOJIOTUH B

TCXHUYCCKUX CPCACTB

KOHCTPYHPOBaHUSI.
TexHonornueckue
MIPOLIECCHI
MIPOU3BO/ICTBA,
JTUArHOCTHYECKOE U
TEXHOJIOTHIECKOE
obopyoBaHue,
MaTeMaTHYECKUE
MO/JIEH,
AITOPUTMBI
pelleHus: THIIOBBIX
3aj1a4 B 00y1actu
JIEKTPOHUKU U
HAHODJICKTPOHUKHU.
CoBpeMeHHOE
POrpaMMHOE U
nH(pOpPMaILMOHHOE
obecrieueHue
MPOLIECCOB
MOJICTTUPOBAHUS U
MIPOEKTUPOBAHUS
U3enni
JIEKTPOHUKHU U
HAHODJICKTPOHUKH.
HHHOBaIIOHHBIE
TEXHHYECKUE
penieHus B chepe
0a30BBIX

HAHOCTPYKTYPHBIX
MaTepUasoB B
COOTBETCTBUH C
YTBEPKICHHOU
METOAMKOM, K pa3paboTke
METOAMK U TEXHUYECKOMY
PYKOBOJICTBY
JKCIIEPUMEHTAIBHON
MPOBEPKOI
TEXHOJIOTMYECKUX
IIPOLIECCOB U
HCCIIEI0BAHUEM
I1apaMeTpoB
HaHOCTPYKTYPUPOBAHHBIX
MaTEpHAJIOB

Ocnosanue:
[TpodeccrnonanbHbIM
crangapt: 40.011

HaHOCTPYKTYPUPOBAHHBIX
MaTepHaoB;

B-I1K-2[1] - Bnanenwue
COBPEMEHHBIMU
HAHOTEXHOJIOTUSIMU U
METOAMKAMH U3MEPEHUH B
00J1aCTH MUKPO- U
HAHOAJIEKTPOHUKHU.

MIOCTYJIaTOB
POEKTUPOBAHMUS,
TEXHOJIOTHH
U3TOTOBJICHUS U
IIPUMEHEHHUS
AIIEKTPOHHBIX
npuboOpoB U
YCTPOMCTB.
IIPOU3BOJICTBEHHO-TEXHOJIOTHUECKUI
[MpoBeneuue Marepuaisi, [TK-8 [1] - Cnocoben 3-T11K-8[1] - 3nanue
TEXHOJIOTHYECKHUX KOMIIOHEHTHI, BBITOJIHATh IOCTAHOBKY U | TE€XHOJIOTUI
MIPOLIECCOB AIIEKTPOHHbBIE AKCILTyaTaIUIo CBEpXOOJBIINX
IIPOU3BOJICTBA npudopBl, OIPEAEIEHHOTO HMHTETPAJIbHBIX CXEM,
MaTepuasoB U yCTpOICTBA, TEXHOJIOTUYECKOTO MJIaHAPHBIX U UHBIX
1731 (15051 YCTAHOBKH, METOABI =~ Ipoliecca Uik O0Ka TEXHOJIOTHI 2IEKTPOHUKU
ANEKTPOHHOU UX UCCJIEIOBAaHUS,  TEXHOJIOTHYECKUX Y HAaHODJIEKTPOHUKH;
TEXHUKHU IIPOCKTUPOBAHUA U OIlepaluil 1o V-IIK-8[1] - Ymenue
KOHCTPYHPOBAHUS. = MPOU3BOJICTBY BBITIOJIHATH TIOCTAHOBKY U
TexHonornuecknue  MaTepualioB U U3ACIUN IKCILTyaTal1Io
MIPOLIECCHI AIIEKTPOHHON TEXHUKU OTIpeIeNIEHHOTO
IIPOU3BO/JICTBA, TEXHOJIOTMYECKOI0
nuarsoctudeckoe u - OcHoganue: nporecca i 010ka
texHosoruueckoe  IIpodeccrnonanbHbIi TE€XHOJIOTMYECKHUX

obopyoBaHue,

cranaapt: 40.011

onepaunui 1mo




Opranuzanus
METPOJIOTHYECKOTO
obecrieueHus
MIPOU3BO/ICTBA
MaTepHuaioB U
W31EIUN
JJIIEKTPOHHOU
TEXHUKH

MaTeMaTU4eCKHE
MOJICIIH,
AJTOPUTMBI
pEIIeHHUs] TUTIOBBIX
3a1ay B 00JIacTu
DJIEKTPOHHKH H
HaHORJICKTPOHHUKH.
CoBpemeHnHoe
MIPOTrpaMMHOE U
UH(POPMALIMOHHOE
obecneyenne
MPOIIECCOB
MOJICIMPOBAHUS U
MPOEKTUPOBAHUS
U3Ienni
JICKTPOHHKH H
HaHORJICKTPOHHUKH.
HaHoBanmmonneIe
TEXHUYECKHE
pemienus B chepe
0a30BBIX
MOCTYJIATOB
MIPOCKTUPOBAHMS,
TEXHOJIOTHH
HM3COTOBJIEHUS U
IPUMCHCHUS
3JICKTPOHHBIX
npuOOpoB U
YCTPOMCTB.
Marepuanisl,
KOMITOHEHTEI,
DJICKTPOHHBIC
npudopsl,
YCTPOMCTBA,
YCTaHOBKH, METO/IbI
UX UCCIIEIOBAHUS,
MPOEKTUPOBAHUS U
KOHCTPYHPOBAHUS.
TexHoIOTHUECKHE
TIPOIIECCHI
MIPOU3BO/ICTBA,
JIMarHOCTHYECKOE U
TEXHOJOTHYECKOE
obopyoBaHue,
MaTeMaTU4YeCKue
MOJIETIH,
AITOPUTMBI
pEIIeHUs TUTIOBBIX
3a1a4 B o0llact
JIIEKTPOHUKHU U
HAHODJICKTPOHUKH.
CoBpemeHnHoOe

ITK-9 [1] - Criocoben
BBITIOJIHATh
ONpEAEICHHBIN TUII
M3MEPUTENIbHBIX WU
KOHTPOJIbHBIX ONepanui
IIPY UCCIIEI0BAHUU
MapaMeTpoB
MOJIYTIPOBOTHUKOBBIX
pruOOpPOB U YCTPONCTB
WJIU B TEXHOJOTUYECKOM
Mpouecce 1o
MPOU3BOJICTBY
MAaTEepHAIOB U U3/
ANIEKTPOHHOU TEXHUKU

OcHosanue:
[TpodeccnonanbHpIi
crangapt: 40.003

npousBoactBy CbUC,
nHTerpanbHbix CBY-
CUCTEM U APYTHUX WU3AeNUi
3JIEKTPOHHOU TEXHHKHU.;
B-I1K-8[1] - Bnanenwue
TE€XHOJOTMYECKUMHU
OnepalusIMu 1o
IIPOU3BOJICTBY
MaTepUaJIOB U U3AEIIUN
3JIEKTPOHHOW TEXHUKH

3-T11K-9[1] - 3nanue
napameTpoB
MTOJTYITPOBOTHUKOBBIX
npruOOPOB aHAJIOTOBOA,
undpoBo,
paauouyactotHoi u CBY-
JJEKTPOHUKH. ;
V-TIK-9[1] - Y™menue
BBIITOJIHATH UCCIIETOBAHUS
napameTpoB
MTOJTYITPOBOTHUKOBBIX
puOOPOB U YCTPOUCTB B
MHUKPO- U
HAHO3JIEKTPOHUKE;
B-TIK-9[1] - Bianenue
METOAaMHi U3MEpPEHUN B
TEXHOJIOTMYECKOM
IIpoLeCCe 110
MIPOU3BOJCTBY
MaTepuaioB U U3AEIUM
3JIEKTPOHHOW TEXHUKH




Brinonnenue pabot
10 TEXHOJOTUYECKOU
MOATOTOBKE
MIPOU3BOJICTBA
MaTepuajioB U

7 (05051
BJIEKTPOHHOU
TEXHUKH

MIPOTrPaMMHOE U
UH(POPMALIMOHHOE
obecneyeHne
MIPOIIECCOB
MOJICTUPOBAHUS U
IPOEKTUPOBAHUS
U3IeIni
DIIEKTPOHUKH H
HaHORJICKTPOHHUKH.
MHHOBAIIMOHHBIC
TEXHUYECKHE
peeHus B cepe
0a30BBIX
MOCTYJIATOB
MIPOCKTUPOBAHMS,
TEXHOJOTHH
HM3COTOBJIEHUS U
IPUMCHCHUS
3JICKTPOHHBIX
npuOOpoB U
YCTPOMCTB.
Marepuansl,
KOMITOHEHTEI,
JJICKTPOHHBIC
IPUOOPHI,
YCTPOMCTBA,
YCTaHOBKH, METO/IbI
UX UCCIICIOBAHUS,
MPOEKTUPOBAHUS U
KOHCTPYHPOBAHUS.
TexHoIOTHUECKHE
TIPOIIECCHI
MIPOU3BO/ICTBA,
JIMarHOCTHYECKOE U
TEXHOJIOTHYECKOE
obopynoBaHue,
MaTeMaTU4eCKue
MOJIETIH,
ANTOPUTMBI
PEIICHUS TUTTOBBIX
3a7a4 B 00J1acTH
AIIEKTPOHUKHU U
HAHODJICKTPOHUKHU.
CoBpeMeHHOE
MPOrpaMMHOE U
MH(pOpPMaLMOHHOE
obecrneucHue
MIPOIIECCOB
MOJICTTUPOBAHUS U
MIPOEKTUPOBAHUS
u3aenui
JIIEKTPOHUKHU U

[TK-10 [1] - Cniocoben k
MO/ICpPHH3ALIH
CYLICCTBYIOIIUX U
BHE/IPCHUIO HOBBIX

METOJIOB ¥ 000PYIOBAHHUS

JUISL U3MEPEHUI
napameTpoB
HaHOMaTEepHaJIOB U

HAaHOCTPYKTYp

Ocnoesanue:
[TpodeccnonanbHbIif
craugapt: 40.003

3-T11K-10[1] - 3nanue
(U3NYECKUX OCHOB
COBPEMEHHBIX MHKPO- U
HAHOTEXHOJIOTHIA,
TEXHOJIOTHI
reTepOCTPYKTYPHOU U
CBY-31eKTpOHHUKH.;
V-TIK-10[1] - Ymenue
TBOPYECKH IPUMEHSTh
COBPEMEHHOE
obopyoBaHue It
U3MEpEeHul mapaMmeTpoB
HaHOMaTEPHAJIOB U
HaHOCTPYKTYD;
B-TIK-10[1] - Bnanenue
METO/IaMU U3MEpPEHH
nmapamMeTpoB
HaHOMAaTepHaJoB U

HaHOCTPYKTYD




HaHORJICKTPOHHUKH.
HMHHOBaIIMOHHBIC
TEXHHYECKHE
peweHus B cepe
0a30BBIX
MOCTYJIaTOB
MIPOCKTUPOBAHMS,
TEXHOJIOTHH
M3TOTOBIICHUS U
MpUMEHEHUS
3JICKTPOHHBIX
npuOOpoB U
YCTPOMCTB.

4. BOCIIMTATEJIbHBINA IOTEHITAAJ JUCITATLIIAHBI

Hamnpasnenus/nenn
BOCIIUTaHUS

3amaun BocuTaHus (KOx)

BocnurarensHBIA TOTEHITNAT
IUCLUILINH

[Ipodeccuonanshoe u
TPYJOBOE BOCIIUTAHUE

Coznanue yciosui,
obecrieunBarOImuX, (POPMUPOBAHNE

I‘J'IY6OKOI‘O IIOHUMaHUuA COHH&HBHOﬁ

poinu ipoheccuu, MO3UTUBHOMN U
AKTUBHOW YCTaHOBKHU Ha ICHHOCTH
n30paHHOM CIEIUATBHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K
po(heCcCHOHATTLHOM e TEIIbHOCTH,

Tpyny (B14)

1.Ucnonb30BaHre BOCIHUTATEIHHOTO
NOTEHIMAJa JUCIUIUTHH
€CTECTBEHHOHAYYHOTO U
00IeTTPOoPECCHOHATBHOTO MOTYJIS
JUis: - (POPMUPOBAHUS TO3UTUBHOTO
OTHOIIEHHS K MPpOo(eccHr HHKEeHepa
(KOHCTPYKTOpPA, TEXHOJIOTa),
MMOHUMAaHUs €€ COUUAIBHOM
3HAYUMOCTHU U POJIH B OOIIECTBE,
CTpEMIICHHS CJIeI0OBaTh HOpMaM
po¢eCcCuOHAITBHON ITUKH
HOCPEICTBOM KOHTEKCTHOTO
oOyueHus1, pelIeHus MPaKTUKO-
OPUEHTUPOBAHHBIX CUTYallMOHHBIX
3aj1a4. - pOpMUPOBAHUS
YCTOMYMBOIO HHTEpEca K
npodeCcCuOHANTBHON NeATETHLHOCTH,
CIOCOOHOCTH KPUTHUECKH,
CaMOCTOSITENTFHO MBICIIUTH,
IOHUMAaTh 3HAYMMOCTb podeccun
MOCPENICTBOM OCO3HAHHOTO BBIOOpA
TEMAaTUKU MPOEKTOB, BHIIOJHEHUS
IIPOEKTOB C MOCIEAYIOIIEH
MyOJIMYHON Mpe3eHTanue
pe3yabTaToOB, B TOM YHCIIE
000CHOBaHHEM HX COLMAIILHOU U
MPAaKTUYECKON 3HAUUMOCTH; -
(hopMHUpOBaHUS HABBIKOB
KOMaHTHOW PabOThI, B TOM YHUCIIE
peanu3ay pa3IndHbIX
MMPOEKTHBIX poJiel (maep,
WCTIOJHUTEIb, aHAJUTHUK U TIP.)
MTOCPENICTBOM BBITTOJTHEHHS
COBMECTHBIX ITPOEKTOB.




[TpodeccnonansHoe
BOCITHTaHUE

[IpodeccuonanvHoe
BOCIIUTaHUE

Coznanue ycioBui,
obecneunBaronux, popMupoBaHue
OTBETCTBEHHOCTH 32
npodeCCHOHANIbHBIN BBHIOOD,
MpoEeCCHOHAIBHOE Pa3BUTHE U
npodeccuoHaibHbIe pemreHus (B18)

Co3zanue ycioBHi,
obecrneunBaromux, GopMUPOBAHUE

HAaBbIKOB KOMMYHUKAIIUH, KOMaHI[HOI\/JI

pabotsl u muaepcTBa (B20)

2.Mcnonp30BaHUE BOCIUTATEIBHOTO
MOTEHIIUAJA TUCITUTUTHHEI
«DKOHOMHKA U yIpaBJiCHHE B
MPOMBIIIJICHHOCTH Ha OCHOBE
WHHOBAIIMOHHBIX TOJXOJIOB K
yIIpaBJICHUIO
KOHKYPEHTOCTIOCOOHOCTBIO»,
«¥Opuanueckne OCHOBBI
npodeccCuHaNbHON 1eATeIbHOCTH
UIst: - (POPMUPOBAHUS HABBIKOB
CUCTEMHOT'O BUCHHUS POJIU U
3HAYUMOCTHU BEIOpaHHOU TIpoheccuun
B COLIMAJIbHO-3KOHOMHYECKUX
OTHOIICHHSX Yepe3 KOHTEKCTHOE
oOydeHue

Hcnonp3oBanne BOCIUTATEIBHOTO
MOTEHIIMaNa JUCIUTLINH
po¢eCCHOHATHHOTO MOYIIS ISt
(hopMUPOBaHUS Y CTYIEHTOB
OTBETCTBEHHOCTH 32 CBOE
npodeccuoHanbHOE pa3BUTHE
IIOCPEICTBOM BbIOOpa CTYJEHTAMU
WHIUBHUIYaJIbHBIX
00pa30BaTeNbHbIX TPAEKTOPUIA,
OpraHHU3aIHi CUCTEMBbI OOIICHUS
MEXIy BCEMH yYaCTHUKAMHU
00pa30BaTeNnpHOro MpoIiecca, B TOM
YHCIIe ¢ UCIIOJIb30BaHNEM HOBBIX
UH(GOPMAIIMOHHBIX TEXHOJIOTHA.
1.Mcnionb3oBaHre BOCIUTATEIBLHOTO
MOTEHIIMaa TUCITUTUINH
npoeccnoHaTbHOTO MOAYJIS IS
pa3BUTHS HAaBBIKOB KOMMYHHKAIUH,
KOMaHIHOU paOoThI M IUAEPCTBA,
TBOPYECKOTO MHKEHEPHOTO
MBIIIUIEHUS], CTPEMIICHUS CIIEI0BATh
B IpOo(eCcCHOHANBHON 1 TeTbHOCTH
HOpMaM TOBEICHHSI,
o0ecrevnBaroIIUM HPaBCTBEHHBIN
XapakTep TPYAOBOH EATEILHOCTH
HECITy>K€OHOTO MOBEIeHUS,
OTBETCTBEHHOCTH 32 TIPUHSTHIC
peleHus yepe3 NoAroTOBKY
IPYIIOBBIX KYPCOBBIX pabOT U
MPAKTUYECKUX 3aJJaHHH, pelIeHue
KEWCOB, IPOXOXKICHHE PAKTUK U
noarorosky BKP.
2.Vcnonp30BaHnEe BOCIIUTATEIBHOTO
MOTEHIIUANA TUCIUTUINH
poheCCHOHATTFHOTO MOIYJIS JUISL: -
(hopMUpOBaHUS TPOU3BOJICTBEHHOTO
KOJUICKTHBH3Ma B XOJIC




[TpodeccnonansHoe
BOCITHTaHUE

Coznanue ycioBui,
obecneunBaronux, popMupoBaHue
TBOPYECKOTO
WHXEHEPHOTo/TpoeCCHOHATBHOTO
MBIIUICHHSI, HABBIKOB OPTaHU3AIHH
KOJUIEKTUBHOM ITPOEKTHOU
nesitenibHOCTH (B22)

COBMECTHOT'O PEUICHHSI KaK
MOJIETIbHBIX, TaK U MMPAKTHIECKHX
3a/1a4, a TaKxkKe IMyTeM
MOJIKPETITICHHUE PaIliOHATIHHO-
TEXHOJOTMYECKUX HaBBIKOB
B3aUMOJICUCTBUS B IPOCKTHOMN
NEeSITeIbBHOCTH SMOIMOHATbHBIM

3¢ (HeKToM yCIenrHoro
B3aMMOJICHCTBUSI, OIIYIIIEHUEM
pocra o01ieit 3ppexkTUBHOCTH TIPH
pacnpe/iesieHuy IPOeKTHBIX 3a71a4 B
COOTBETCTBUU C CUILHBIMU
KOMIIETEHTHOCTHBIMU U
SMOIMOHAIBHBIMU CBOMCTBAMU
YJIEHOB MPOEKTHOU IPYIIIHL.
1.Mcnionb30BaHue BOCITUTATEIILHOTO
MOTEHIIMaNa JUCIUTLINH
po¢eCCHOHATHHOTO MOYIIS ISt
pa3BUTHUS HABBIKOB KOMMYHHKAIUH,
KOMaHHOW pabOThI ¥ TNIEPCTBA,
TBOPYECKOTO MHKEHEPHOTO
MBIIUICHHS, CTPEMJICHHS CIICI0BATh
B IIPO(heCCUOHATILHOM I TEIbHOCTH
HOpMaM TIOBEJICHUS,
o0ecrevnBaroIIUM HPaBCTBEHHBIN
XapakTep TPYIOBOU JIEATSIHBHOCTH H
HECITy>)KEOHOTO MOBECHHUSI,
OTBETCTBEHHOCTH 3a IMPUHSTHIC
peleHus 4epe3 MOoAr0TOBKY
TPYIIOBBIX KYPCOBBIX pabOT U
MPAKTUYECKUX 3aJJaHHi, peleHne
KEHCOB, POX0XKICHUE TIPAKTUK U
noarotosky BKP.
2.Vcnonb30BaHne BOCITUTATEIHLHOTO
MOTEHIIMaNa JUCITUTUINH
poheCCHOHATTEHOTO MOIYJIS JUISL: -
(hopMUpOBaHUSI TPOU3BOJICTBEHHOTO
KOJUICGKTHBH3MA B XOJIC
COBMECTHOTO PELICHHS KaK
MOJICTILHBIX, TaK H MMPAKTHICCKIX
3a/1a4, a TaKxkKe MyTeM
MTOJIKPETIICHHUE PaIlliOHATBHO-
TEXHOJOTHYECKUX HAaBBIKOB
B3aUMOJICHCTBHS B MPOEKTHOMN
NESTEIbHOCTH SMOIMOHATHHBIM

3¢ PexToM yCrenrHoro
B3aUMO/ICHCTBUS, OITYIIICHHEM
pocTa o61ieit 3¢ heKTUBHOCTH TPH
pacmpe/eieHny IPOeKTHBIX 3a7a4 B
COOTBETCTBHUH C CHIIbHBIMHU
KOMITETEHTHOCTHBIMU U
SMOIMOHAIBHBIMU CBOMCTBAMU




YJIEHOB MPOEKTHOU IPYIIIHIL.

[TpodeccrnonanpHoe
BOCITHTaHHUE

Coznanue ycioBui,
obecrneunBaronux, popMupoBaHue
OTBETCTBEHHOCTHU M aKKYpPaTHOCTHU B
paboTe C OIIaCHBIMHU BEIIECTBAMH U
pu TpeOOBaHUAX K HOPMaM
BBICOKOTO KJ1acca YucToThI (B35)

1.Mcnonp30BaHrEe BOCIUTATEIBHOTO
HOTEHIMaIa IPOPUIBHBIX
aucuuIuiiH «BBenenue B
CrelManbHOCTbY, «BBeneHue B
TEXHUKY (PU3HUECKOTO
sKCHepuMeHTay, «M3mepenus B
MHUKpPO- 1 HAaHOAJIEKTPOHHUKEY,
«MH(popMalIMOHHBIE TEXHOJIOTHUHU B
(hU3HUECKUX HCCIICTOBAHUSIXY,
«OKcnepuMeHTallbHas y4eOHO-
UCCclieIoBaTeNbCKas paboTay JUIs: -
(opMHpOBaHUS HABBIKOB
0€3yCIOBHOTO BBHITIOJTHEHHSI BCEX
HOpM 0€30ITacHOCTH Ha pabodyem
MecTe, COOJIOICHUN Mep
pPeAOCTOPOKHOCTU IIPU
BBITTOJIHEHUH MCCIIEOBATEIBCKUX U
IPOM3BOJICTBEHHBIX 337134 C
OITaCHBIMU BEIIECTBAMU U Ha
o0opynoBaHuU
MOTYTIPOBOTHUKOBOM
IPOMBIIIJICHHOCTH, a TAKXKE B
MIOMEIICHUSIX C BBICOKHM KJIaCCOM
YHCTOTHI TOCPEICTBOM
NPUBJICUCHUS IEHCTBYIOIINX
CIELUAIHUCTOB MOJYITPOBOHUKOBON
MIPOMBIIIJICHHOCTH K Pean3aluu
Yy4EOHBIX AUCLUIUIUH U
COITPOBOKICHUIO MTPOBOJIUMBIX Y
CTY/AEHTOB ITPAKTUYECKUX PabOT B
9THX OpraHU3aIHsIX, Yepe3
BBINTOJIHEHHE CTYACHTAaMH
MPAKTUYECKHUX U JTa00paTOPHBIX
paboT, B TOM 4HCIIe ¢
WCIIOJIH30BAHNEM COBPEMEHHBIX
CAIIPoB 11 MOETUPOBaHUS
KOMIIOHEHTHOH 0a3bI DJIEKTPOHUKH,
U3MEPUTENIBHOTO U
TEXHOJOTHYECKOro 000py10BaHUs
Ha Kadenpax, 1a00paTOpHsIX U
nentpax MHTOJI,
2.Mcnonp30BaHne BOCITUTATEIBHOTO
MOTeHIIHaja NPOPHIbHBIX
aucuuIuinH «CrennpakTHKyM 1o
(u3HMKe HAHOCUCTEM,
«CriennpakTUKyM I10
HAHOTEXHOJIOTUSIMY,
«CriennanbHbIi TPaKTUKYM I10
(u3HMKe HAHOCUCTEM,
«CoBpeMeHHbIe IPo0IeMbl PU3UKU
KOH/ICHCUPOBAHHBIX CpPeJI




5.

(cericemuHap)y,
«DKCTIEPUMEHTAIbHBIE METOBI
UCCJIEJIOBaHUSI HAHOCTPYKTYP
(cnericemuHap)y, 1is: -
dhopmupoBanus IpodeccHoHaTbHON
KOMMYHUKAIlUM B HAYYHOU CpeJE; -
(hopMupoBaHUs Pa3HOCTOPOHHETO
MBILUICHUS U TPEHUPOBKU
TOTOBHOCTHU K paboTe B
npodeccHoHATLHON U COIMATBLHOM
cpenax MoJynpoBOIHUKOBOM
MPOMBIIICHHOCTH -
(dhopMupoBaHus yMEHUIT
OCYILIECTBIISATh CAMOAHAIIN3,
OCMBICIIUBATh COOCTBEHHBIE
npodecCHOHaIbHBIE U TMYHOCTHBIC
BO3MOXKHOCTH JIJISl CAMOPA3BUTHUS U
caMm000pa30BaHusl, B LIEIIAX
MOCTOSTHHOTO COOTBETCTBUS
TpeGoBaHUAM K 3()(HEeKTUBHBIM U
POTPECCUBHBIM CIIEIIUATUCTOM JJIS
pa3pabOTOK HOBBIX MaTEPHAIIOB U
YCTPOMCTB I10 HAMPABJICHUSIM,
cBs3aHHbIM ¢ CBY a51eKTpOHUKOM,
MUKpPO- ¥ HAHOIIPOILIECCOpaMH,
ONITUYECKUMHU MOAYJIATOPAMH U
MPUMEHEHUEM HOBBIX MaTE€pPHAJIOB B
HAHOAJIEKTPOHHBIX KOMIIOHEHTAX
Yyepe3 OpraHu3alfio NPaKTHKYMOB B
OpraHM3alMsIX Mo pazpaboTke 1
HPOU3BOJICTBY
MOJTYTTPOBOTHUKOBBIX M3JIEINH,
UCIIOJIb30BaHUE METO/IOB
KOJUIEKTUBHBIX (OpM
[I03HABATEJILHON JEATeNbHOCTH,
pOJEBBIX 3aJIaHUI, KOMaHIHOTO
BBITIOJTHEHHSI Y4€OHBIX 3aJJaHHH U
3alIUTY UX PE3YTHTATOB.

CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUIIJINHBI

Pa3nensl yueOHON AMCHUIUIMHBI, X 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIS:




HaumeHoBaHue
pasaeia yueOHoi
AUCHHUILJIMHBI

IL.II

Henean

Jlexknuu/ Ipaxr.
(cemuHuapsi )/
JlaGopaTopHble
padoThIl, yac.

O0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

Hemes)

MakcuMaJabHBIIR

0aJu1 3a pa3gen*®*

pasnena (popma*,

ATTecTanus
HeJeJst)

HNuaukaropsbl
OCBOCHUSA
KOMIIETeHIIMH

5 Cemecmp

1 IlepBsIi1 pa3nen

16/0/8

N
(63}

KA1

|
(00]

3-11K-2,
V-TIK-2,
B-TIK-2,
3-T11K-8,
V-IIK-8,
B-TIK-8,
3-T11K-9,
V-IIK-9,
B-IIK-9,
3-I11K-10,
VY-1IK-10,
B-T1K-10

2 Bropoii paznen

9-16

16/0/8

25

KHU-16

3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T11K-8,
V-TIK-8,
B-TIK-8,
3-T1K-9,
V-TIK-9,
B-TIK-9,
3-I1K-10,
VY-IIK-10,
B-T1K-10

Hmozo 3a 5 Cemecmp

32/0/16

50

KounTtpoJbHbie
MepONpPHUATHS
Cemectp

3a

5

50

3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T1K-8,
V-TIK-8,
B-TIK-8,
3-T1K-9,
V-IIK-9,
B-TIK-9,
3-I1K-10,
VY-TIK-10,
B-T1K-10

* — COKpallleHHOe HaUMEHOBaHue (OPMbI KOHTPOJIS

** — cymMMa MaKCUMaJbHBIX OaJIJIOB MOJDKHA ObITh paBHa 100 3a cemecTp, BKIOUas 3a4eT U

(unn) sK3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJISI U aTTECTALUU Pa3/AesioB:




O0o3HaueHue

ITo1HOE HAaMMeHOBaHME

KN KonTposb no uroram
3 3ayer
KAJIEHIAPHBIN IUIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIao.,
yac. | yac. yac.
5 Cemecmp 32 0 16

1-8 IlepBolii pa3aen 16 0 8

1 Tema 1 Bcero aynutopHbIx 4acoB
ITonarue Hanocucremsl. [IpuMepsl COBpEMEHHBIX MUKPO- U 2 I [0
HaHocucTeM. Posib MMKpO- 1 HAHOCUCTEM Ha COBPEMEHHOM Omnutaiin
JTarne pa3BUTUS HAYKU U TEXHUKH. 0 0 |0

2 Tema 2 Bcero ayiuTopHbIX 4acoB
[Monstue o 3D, 2D, 1D — Hanocucremax. D¢ ekt 2 |0 |2
pa3MepHOro KBaHTOBaHUA. YacTHila B OTHOMEPHOI Omnnaiin
NoTeHIManbHou sime. Pemenue ypasuenus Llpenunrepa. 0 0 0
DOHepreTuyeckre ypoBHHU, INIOTHOCTh COCTOSIHUIA.

3 Tema 3 Bcero ayauTopHbIX 4acoB
Cdepuueckas noreHuuanpHas sma. YpaHenue lllpeaunrepa, | 2 [0 [0
MOMEHT KOJIMYECTBa ABM)KEHUA. Pazienenue nepeMeHHbIX, Omnunaiin
ypaBHEHHUS 111 KOOPIAMHATHOM U YIJIOBOM YacTHU BOJIHOBOM 0 0 0
GbyHKIHN.

4 Tema 4 Bcero ayiuTopHbIX 4acoB
TynnensHbId 2QPext. BeposTHOCTh TyHHEIHPOBAHUSI. 2 |0 |2
ABTO3MHCCHS IEKTPOHOB B IIOCTOSIHHOM 3JIEKTPUUYECKOM Omnunaiin
Tose. 0 I [0

5 Tema 5 Bcero aynutopHbIX yacoB
ITonsaTHe paananoHHOro nepexoaa. JunoasHoe 2 I |2
MPUOIMKEHNE, TIOHSITHE O MPaBWIIaXx 0TOOpA. Ownnaiin

0 I [0

6 Tema 6 Bcero ayuTopHBIX 4acoB
CoBpeMeHHBIE METO/IbI M TEXHOJIOTHH MOJTy4EeHHUS 2 0 I
HaHocucTeM. [IoHsATHE O TEPMUYECKOM U Ja3€PHOM Onuaitn
BaKyyMHOM HaNbUICHHUH. 0 ‘ 0 ‘ 0

7 Tema 7 Bcero ayuTopHBIX 4acoB
[TonsiTHE O PU3MKO-XUMUYECKUX METOJaX IOIy4EHUS 2 0 I
HaHOCUCTEM. MeTOo/Ibl KOJIJIOMAHON XUMHUU U 0OpaTHBIX Omnnaiin
MULIEIL. 0 ’ 0 ’ 0

8 Tema 8 Bcero ayauTopHBIX 9acoB
O0630p OCHOBHBIX METOJI0B ¥ (PU3MYECKUX NIPUHIIUIIOB 2 [0 |2
JMarHOCTHKH XapaKTEPUCTHUK HAHOCHCTEM — HAHOKPHUCTAIUIOB, | OmraiiH
KBAHTOBBIX TOYEK, HAHOHUTEH ( HAHOPOY/COB), TOHKHUX 0 0 0
TIJICHOK.

9-16 Bropoii pazgen 16 0 8

9 Tema 9 Bcero ayauTopHBIX 9acoB
WuTepdepomerpust Ui ONpeieNeHus TOMIUH TOHKUX 3 I Ik
meHOK. OCHOBHBIE THIIBI HHTEP(HEPOMETPOB, TTOHSITHE Ownutaiin
anmapaTtHol QyHKIMM HHTEPPEPOMETPA. 0 |0 Ik




WuTepdepomeTpruecKuii MUKpOCKOII.

10 Tema 10 Bcero aynutopHbIX yacoB
Paccesinue 3J€KTPOMarHUTHOTO M3JIy4EHUs] HA HAHO- U 3 0 |2
Mukpodactuuax. [louarue o paccessauu Panes u Mu. Omutaiin
PaccesiHre onTuyeckoro u3nydeHus, Kak METOJI orpeaeneHust | Q 0 0
pa3Mepa MUKpO- 1 HaHoudacTull. [Ipubops! A onpeaeneHus
pa3MepoB HAHOYACTHUII, pabOTAIOIINE HA OCHOBE PACCESIHUS

11 Tema 11 Bcero ayautopHbIx yacoB
CoBpemeHHbBIE TTPUOOPHI TSI ONPEACTICHHUS Pa3MEPOB 2 0 |2
HAHOYACTHII, paboTarolIe Ha OCHOBE PacCesHUs ONTUYECKOTo | OHIalH
U3JTYYCHHS. 0 |0 [0

12 Tema 12 Bcero aynutopasix 4acos
HNutephepomerp @adpu-Ilepo. [lonstue o mogax 2 | 0 | 2
unTepdepomerpa. MUKpOPE30HATOPHI. Ownnaiin

0 I [0

13 Tema 13 Bcero ayauTopHBIX 4acoB
[TonsiTHe 0 GOTOHHBIX KPHCTAILIAX, MPUPOIHBIC (OTOHHBIE 2 | 0 | 2
KpUCTAILTBI METO I TTOJTydeHUsT (POTOHHBIX KPUCTAILIOB. Omnunaitn
[Ipumepsl X UCTIOIB30BAaHKS B HAYKE U TEXHUKE. 0 ] 0 ] 0

14 Tema 14 Bcero aynutopHbIX yacoB
OcHoBHBIE MpeICTaBlIeHU O Tu1azMe. Pacmpoctpanenue 2 \ 0 \ 0
ANEKTPOMArHUTHOTO U3JIyUYEHUs B TUIA3MEHHBIX Cpeax. Omnunaiin
Kone6anus mia3Mpl, IUla3MeHHas 4acToTa 0 |0 |0

15 Tema 15 Bcero ayauTopHbIX 4acoB
[Tonstue o miasmonax. [IpoonpHbIe 1 ONIEpEUHbIE 2 | 0 | 0
1a3MoHbl. [IpuMepsl HaHOYACTHII CO CBOMCTBAMU Ownnaita
IIJJA3MOHHBIX pe30HaHCOB. [IoHATHE O CEHCOpax Ha OCHOBE 0 0 0

IIJIa3MOHHBIX PE30HAHCOB.

CokpailieHHbIE HAUMEHOBAHUSI OHJIAMH OTIINN:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHHUE

OK DNEKTPOHHBIN KypC

IIM I1oIHOTEKCTOBBINM MaTepuail

111 I1OTHOTEKCTOBBIE JIEKIINH

BM Buneo-marepuansl

AM Aynuo-marepuansl

I1p3 IIpeseHTanuu

T TecTel

9CM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
ncC VM HTEepaKTUBHBINA CANUT

TEMBI JIABOPATOPHBIX PABOT

Heneaun

Tembl 3ansaTuii / Conepxanue

5 Cemecmp

Tema 1

D¢ ekt pasmepHOro KBaHTOBaHUs. YacTuiia B OAHOMEPHOU NOTEHIMAIBHOM sIMeE.
Pemenne ypoaenus llpeanHrepa. JHepreTHU4eCKUe YPOBHH, INIOTHOCTh COCTOSIHUM.

Tema 2

TynuenpHbIN 3 Pext. BepossTHOCT TyHHEINPOBaHUS. ABTOIMHUCCHS JIEKTPOHOB B




MOCTOAHHOM JJICKTPHUYICCKOM IT0JIC.

Tema 3
[TonsTHe pagranoOHHOTO Tiepexoaa. J(umonbpHOoe MPUOIMKEHHE, TOHATHE O TIPaBUIIaX
otbopa.

Tema 4

O0630p OCHOBHBIX METOJIOB M (PM3HUECKUX IMPUHIIAIIOB TUATHOCTUKHU XapaKTEPUCTUK
HaHOCHCTEM — HAHOKPHUCTAJIJIOB, KBAHTOBBIX TOYEK, HAHOHUTEHN ( HAHOPOYCOB), TOHKHUX
IUIEHOK.

Tema 5

PaccesiHue 351€KTpOMarHUTHOIO U3JIy4EHHUs HA HaHO- U MUKpodactuuax. Ilonarue o
paccessauu Pantesd u Mu. PaccessHre ONTHYECKOTO U3JIYy4EHUS, KaK METOJ ONPEAEICHUS
pasmepa MUKpO- U HaHouyacTULl. [Ipubopsl 11 onpeneneHus pa3MepoB HAHOYACTHIL,
paboTarone Ha OCHOBE PAaCCESHUs

Tema 6
CoBpeMeHHBIE MPUOOPHI IS OTPEACIICHUS Pa3MEPOB HAHOYACTHII, PAOOTAOIINE HA OCHOBE
paccestHus] ONTHYECKOT0 U3ITyYEHUSI.

Tema 7
HNutepdhepomerp @adbpu-Ilepo. [lorstue o Mogax uarepdepomerpa. MUKPOPE30HATOPHI.

Tema 8
[TonsiTre 0 POTOHHBIX KPUCTAIIIAX, IPUPOAHBIE (POTOHHBIE KPHCTAIUTBI METO bl TTIOTyYeHHUS
(OTOHHBIX KPHCTAIIJIOB.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

B nmpouecce oOyueHHs HCHOJB3YIOTCS COBPEMEHHBIE IPEIMETHO-OPUEHTUPOBAHHbIE U
JMYHOCTHO-OPUEHTUPOBAaHHbIE ~ O0Opa3zoBaTelibHble  TexHojoruu. llpu  mpoBeneHuu  JneKUUi
HCMOJIB3YIOTCS HAarJIAHbIE (POPMBI IEMOHCTPALIMU Y4eOHOr0 MaTepralia B BUJE NTPEe3eHTALUi, a TaKkKe
BBICTYIIJICHHE NIperojiaBaTeiei, 3aHUMAaloIuXCs HCCICI0BaHUSIMU B OOJACTH 3JEKTPOHUKU U
HAHOYJIEKTPOHUKH.

7. ®OH/JI OHEHOYHbIX CPEIACTB

@OHJT OLIEHOYHBIX CPEACTB 0 TUCLUIUIMHE 00ECIeUunBaeT MPOBEPKY OCBOEHUS TUIAHUPYEMBIX
pe3ynbTaToB 00yueHus: (KOMIETEHIMH M MX HWHIUKATOPOB) MOCPEICTBOM MEPONPUATUN TEKYIIETo,
pyOEKHOT0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIIUHE.

CBs3p Mexay GOpMHUPYEMBIMH KOMIIETEHLUUSAMU H (OpMaMHU KOHTPOJIS HMX OCBOCHHUS
IIPEJCTaBICHA B ClIEAYIOLIeH Ta0nuLe:

Komnerenuus HNHaukaTopbl 0CBOCHHUS ATTecTallMOHHOE MepONpUsiTHE
(KII 1)

I1K-10 3-I11K-10 3, KU-8, K1-16
VY-TIK-10 3, KU-8, KH1-16
B-T1K-10 3, KU-8, K1-16

I1K-2 3-11K-2 3, KU-8, K1-16
VY-TIK-2 3, KU-8, K1-16
B-TIK-2 3, KU-8, K1-16

[1K-8 3-I1K-8 3, KU-8, K1-16
VY-1IK-8 3, KU-8, KH1-16
B-T1K-8 3, KU-8, K1-16




I1K-9 3-11K-9 3, KH-8, K1-16

VY-IIK-9 3, KH-8, KH1-16

B-T1K-9 3, KU-8, K1-16

IIkajnbl oneHKH 00pa30BaTeNbHbBIX 10CTHKEHUH

[Ikana KakA0ro KOHTPOJBHOTO MEPONPHUATHUS JISKUT B mpeaenax oT 0 A0 yCTaHOBJIEHHOTO
MaKCHUMaJIbHOTO 0aJula BKIIIOYMTEIbHO. MTOroBast arrecranus no AMCLUUIUIMHE oleHuBaercs no 100-
0aJUIbHOM IIKae W MpeACTaBIAeT co00i CyMMy 0amioB, 3apadOTaHHBIX CTYJCHTOM IPU BBHIIIOJHEHUU
3aJJaHUH B paMKax TEKYILEro U MPOMeKyTOUHOTO KOHTPOJIS.

Ntorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAIOM:

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

O1eHKa «OTIMYHOY» BBICTABISACTCS CTYACHTY,
€CITH OH TITyOOKO U TIPOYHO YCBOMII
IPOrpaMMHBIN MaTepuall, HCYEPIIBIBAOLLE,
HOCJIEI0BATENIbHO, YETKO U JIOTHUECKU
CTPOMHO €ro u3jiaraer, yMeeT TECHO
YBA3BIBaTh TEOPHUIO C IIPAKTUKOM,
UCTIOJIb3YET B OTBETE MaTepua
MOHOTpadUIECKOHN JINTEPATYPHI.

90-100 5 — «omauunoy A

85-89 B O1LeHKa «XOPOILIO» BBICTABIISETCS CTY/ICHTY,

75-84 C €CJIM OH TBEPAO 3HAET MaTepHuall, TPaMOTHO U

4 — «XXOpoOULO» 10 CYLIECTBY U3JIaraeT €ero, He J0IycKas
70-74 CYILLIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC.

65-69 OLeHKa «yIOBJIETBOPUTEILHO

BBICTABJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaTe€purajia, HO HE
3- YCBOMJI €TI0 JIeTaJIeH, TOMyCKaeT HETOUHOCTH,
60-64 «Y008IEMBOPUMENLHOY E HEJIOCTATOYHO MPABUIIBHBIE (POPMYITUPOBKH,
HapyHIeHUsA JIOTHYCCKOU
TIOCJIICAOBATCIIBHOCTHU B N3JI0OKCHUU
MPOrPaMMHOT0 MaTepraa.

O11leHKa «HEYIOBJICTBOPUTEIILHOY
BBICTABJISIETCS CTYICHTY, KOTOPBIN HE 3HACT
3HAYUTEJILHON YaCTH POrPaMMHOTO

9_ MaTepHaia, JOMyCKaeT CYIIeCTBEHHBIE
Hwuxe 60 F omOku. Kak mpaBuiio, oreHka
«Hey00eNEMEOpUMENLHON «HEYIOBJIETBOPUTEIBHOY CTABUTCS
CTyJIEHTaM, KOTOPbIE HE MOTYT IIPOIOJIKUTE
oOydeHue 0e3 JOTOHUTENLHBIX 3aHATHIHA 1O
COOTBETCTBYIOIICH TUCIUIUINHE.

8. YYEBHO-METOJNUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUTLJIAHBI

OCHOBHAA JIMTEPATYPA:




1. DU JI26 Beenenue B puU3NKy U MOACIUPOBaHUE (DOTOHHBIX KPUCTAIIIOB : Y4eOHOE 1mocodue st
By30B, Kaprun H.U., Jlertspenko H.H., Mocksa: HUAY MUDU, 2012

2. O M31 Breaenue B (puU3MKy HAHOCTPYKTYD : yueOHOe rmocodue 1ist By30B, Onenos JI.A., Macios
M.M., Mockpa: HUAY MU®U, 2011

3. DU 3-15 3agaun no ¢pu3uke HAHOCTPYKTYP I HAYIHO-UCCIIE0BATEIHCKON PaObOThI CTYICHTOB :
yaeOHOo-MeTonu4eckoe mocodue, [logmueaes A.U. [u ap.], Mocksa: MU®U, 2007

4. 91 J1 13 DnemeHTapHOE BBEICHHUE B TEOPHIO HaHOCUCTEM : , JIeOeneB A. A., ITocpennuk O. B.,
Hassinos C. 0., Canxr-IlerepOypr: Jlans, 2022

JOITOJIHUTEJIbHAS IMTEPATYPA:
[NPOI'PAMMHOE OBECIIEYEHMUE:

CrenmanpHOE porpaMMHOE o0ecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHAJBHO-TEXHUUYECKOE OFECIIEYEHUE YUEBHOMI
JUCHUITVINHBI

1. O6pa3sis! nopucroro kpemuus (3-205)

2. JIeMOHCTpallMOHHBINA TPOEKTOP

10. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JIUIA CTYAEHTOB

IIpn wu3ydyeHHMM Kypca CTYACHT JOJDKEH TBEPAO YCBOUTH IIOHATHE HAHOCTPYKTYpP, HX
cucTeMaTH3alnio, o0Iure (U3NYECKUe METOJbl IMOJNyYeHHMs] HAHOCTPYKTYP M UX XapaKTepu3allud,
OCHOBHBIE (pr3MUECKUe CBOMCTBA 1 TPUMEHEHUS] HAHOCTPYKTYP.

[Ipy u3ydyeHum mnepBOro paszaena, HEOOXOJUMO YUYUTHIBATh, YTO OCHOBHBIE MPUHIUIIBI
KBaHTOBOM MEXaHHKHU CTyJIEHTaMH 3- TO Kypca yCBauBalOTCS OOBIYHO JOCTATOYHO (HOPMAIBHO.
[ToaToMy HEOOXOAMMO MOBTOPUTH  OCHOBHBIE MPUHINIIBI KBAHTOBOM MEXAaHUK: OIEepaTOpbl
¢bu3nyecKux BeIMYMH, NMPHUHLMII HeompeneneHHocTH, ypaBHeHue lllpenunrepa m np. OcHoBHOE
BHUMAaHHME HYXXHO YAEIUTh (PU3MUYECKUM BBIBOJIAM U3 PELICHHS KBAaHTOBOMEXAHWYECKHX YpPaBHEHUH.
IIpu >TOM BaXHBIM SBIIETCA BOIPOC: IIPU KAKUX pa3Mepax HAHOCTPYKTYp U TeM-IiepaTypax
HKCHEPUMEHTAIBHO NPOsBIIAETCS dPPEKT pa3MEpHOr0 KBaHTOBaHUS. J[JIs1 YCBOGHHUS 3THUX BOIPOCOB
HEOO0XOMMO PElIUTh 3ajlaud, MpeJUIoKEeHHbIe IpernojaBaTeneM mno 3toi teme. Ocoboe BHHUMaHUE
HY)XHO YIEIUTh c(hepruuecKod IMOTEHIHATbHON siMe ¢ OECKOHEYHO BBICOKMMHU CTEHKAMH. JTO —
MOJIeJIb  TIOJYMPOBOJHUKOBOM cepuyeckoil KBaHTOBOHM Touku. [loHOMepHOE pelieHune ypaBHEHUs
[IpenuHrepa Uit 3TOTO Cilydas Ha 3-M Kypce — HEBO3MOXKHO, ITOCKOJIBKY CTYIEHTBI HE 3HAKOMBI CO
crnenuanbHbIMH (QyHKIUSAMU. PemeHne BO3MOXKHO JUIIb JJi1 YacTHOro ciydas. OJHAaKO CTyAEHT



JIOJKEH TO3HAKOMHUTBCA C  IOBEJCHHMEM YaCTHUIbl B LIEHTPAIBHOM I0JIE, TJI€ COXPAHIETCS MOMEHT
KOJIMYECTBA JIBWJKEHUS, C  ypaBHEHHEM JUIsl KBaJpaTa MOMEHTA, IIOBTOPUTb 3aKOH KBAaHTOBaHUS
MOMEHTA U €r0 MPOEKLUU Ha IIPOU3BOJIBHYIO OCh.

Bropoii pa3gen MmocBslieH M3J10KEHUI0 COBPEMEHHBIX METOJIOB IOJYyYEHUS HAHOCTPYKTYD.
CTyZleHT [NOJKEH IO3HAKOMUTBCA  C METOJaMU KOJUIOMJIHOM XUMHH, MOJIEKYJISIPHO-JIy4€BON
snuTtakcuu U Ap. OpHaKo, C METOJMYECKOM TOYKM 3peHHMst 0co00e MEeCTO 3aHMMAeT METO[
TEPMUYECKOI0 HarblUIeHUs. [l yClenHoro noBTOPEHMs 3TOro pasjelia CTyIeHT JOJDKEH MOBTOPHUTH
MOJICKYJISIPHO-KMHETUYECKYIO TEOPHIO TIa30B M 3JIEMEHTbl BaKyyMHOM TEXHUKU.  3HAHUA IO
MOJICKYJISIpHOM (u3nke B oObeMe Kypca oOmied (QU3MKM IO3BOJUT CTYAECHTaM pelaTh 3aJauu,
KOTOpPBIE JOCTATOYHO TIYOOKO IMPOSICHSIOT CYHIHOCTh METOAA U MO3BOJSIOT MPOBECTH MPAKTUYECKU
Ba)XKHBIE OIICHKH U pacdeThl. OTAENBbHOT0 pacCMOTPEHUS TPEOYIOT METO/IbI MOJIyYEHHsI HAHOYACTHUI CO
CBOWCTBAMM IJIA3MOHHOTO pe30HaHca. JIJii yCIemIHOro YCBOEHHsI TeMbl TpeOyeTcsi B KauecTBe
CaMOCTOSITENIbHONW pabOThl MOBTOPUTH B paMKax Kypca oOmed (U3MKH 3JIEMEHTapHYI0 TEOPHUIO
JMCIIEPCUU JIS Ta30B, TBEPABIX TN M IJ1a3Mbl M pellaTh 334a4M, IPEUI0KEHHbIE IIPErnojaBaTesieM 1o
ITOU TEME.

JUis BBINOJHEHHUs J1TaOOpaTOpPHBIX PAa0OOT CTYIEHTHl pa3duBaroTCs Ha Opuraapl nmo jasa (B
HOPSAKE UCKIIFOYEHUS 110 TPH) YETIOBEKA.

Ha nepBoM 3aHATHM NPOUCXOIUT MHCTPYKTAX 10 TEXHUKE O€30IaCHOCTH, O3HAKOMJICHHUE C
nepeyHeM paboT, KOTOpbIE HEOOXOIUMO BBINOJIHHUTH B TEUYEHHE CEMECTpa, M O3HAKOMIIGHHE C
MOPSAJIKOM JIOITyCKa, BBIIOJHEHUS U cjaun padoT. Ha mepBoM ke 3aHsITUM IPOUCXOJUT pacipeesieHre
CTY/IGHTOB IO Opurazamu (OArpyIam), COCTaBIsAETCS rpaduk.

Jlonmyck K BBINOJIHEHHIO paOOThl MpeaycMaTpUBaeT COOECEOBAHUE CO BCEMHU CTYICHTaMH,
o0pa3yromuMu Opurajy, 1 onpeaesseT cTeleHb FTOTOBHOCTH KaXK10T0 U3 HUX K BBIIOJIHEHUIO pabOThI.
CoOecenoBaHue NPOBOAUTCA B Mpejaenax MpPOorpaMMbl TOrO Kypca, MO KOTOPOMY BBIIOJIHSIOTCS
paOoTbl. /I opueHTanMy HampaBiIeHUs: cOOECeJOBaHUS B OMMCAHUU K KaX /1011 1abopaTtopHoi padoTte
COJIEP/KUTCS TIEPEYEHb KOHTPOJIBHBIX BOIIPOCOB M CIIMCOK PEKOMEHJOBAHHOM JINTEPATyphl. Bo Bpems
JI0NycKa K paboTe CTy/AEeHTaM pa3pellaeTcs MOoJb30BaThCA TOJIBKO CBOMM paboduMm xypHayiom. s
co0eceloBaHus 1O JOMYCKY K paboTaM OTBOJAATCS MEpBBIE JIBa yaca Hayasla 3aHATUH. B ToM ciyuae,
€CJI OTBEYAIOIIME CTYACHTHl HE MPOSBUIM yIOBJIETBOPUTEIHLHOTO MOHUMAaHUS TEMbI JaOOpaTOpHOMN
paboThl, OHU K BBIOJHEHUIO pabOThl HE JomycKkatoTes. (B ocraBiieecss 10 KOHIA 3aHATHSI BpEMsI OHU
MOTYT M3Y4YUTh HEOOXOIUMYIO JIUTEpATypy U B KOHIIE 3aHATHs MOBTOPHO NpoiTH cobecenoBanue.) B
Hayaje BBINOJIHEHUs Ja0OpaTOpHOH pPabOThl CTYJEHTHI COBMECTHO C IIperojaBaTelieM MOIpOoOHO
U3Y4alOT YCTAaHOBKY M 3aT€M MPOBOJAAT IPEIyCMOTPEHHBIE 3afaHueM wu3MmepeHus. llomyueHHsble
pe3yabTaThl 3aHOCATCA B JabopaTopHblii kypHai. [lepeq TeM Kak BBIKIIOUYHUTH YCTAaHOBKY I1OCIIE
IIPOBEJICHUS BCEX M3MEPEHUI HEOOXOAUMO PE3yNbTAThI IOKA3aTh PENOIaBATEINIO.

Jns monydenust 3adera 1mo paboTe CTYyAEHTbl OOs3aHBI MPEABSIBUTH OTYET, OJMH Ha BCIO
Opurany. B oTuere nOmKHBI OBITH MPEACTABIEHBI: CXEMa YCTAHOBKH, TaOIMIIBI H3MEPEHHBIX BEIHUNH,
HE0OXOJIMMBbIE pacueThl, rpadUKU MOTYYEHHBIX 3aBUCUMOCTEHN, OIMOKU U3MEPEHU, 3aK/II0UeHUE 10
paborte, coneprkaiiee OOBSICHEHHUE IMOJyYEHHBIX PE3yJIbTaTOB M COIMOCTABJICHUE THX PE3YIbTATOB C
TEOPETUYECKUMH 3aKOHOMEPHOCTSIMHU.

3ayer mo paboTe MPOCTABISIETCS IMOCHE 3aKIIOYUTEIBHOro colOece—/10BaHMsA, Ha KOTOPOM
YTOUHSIOTCSL JIETAIM TEOPETUYECKOT0 COOECeOBaHUs, BBIACHSICTCA IMOHMMAaHUE IPOBOAUMBIX
UCCIIETOBAaHUM M TIOJyYEHHBIX Pe3yJIbTaTOB, ONpEeNsieTcs 3HaHHEe XapaKTePUCTUK M BO3MOKHOCTEH
nmabopaTopHO ycTaHOBKU. [Ipuem 3auera mpou3BOAUTCS B KOHIIE 3aHSTHS.



CTyneHThI BBITTOJTHUBIINE, HO HE CaBIIHe 0ojiee 0HON Jab0opaTOpHON pabOThI K JATbHEHIIIUM
paboram He nomyckaroTcs. OTYeThl Mo J1abOpaTOpHBIM paboTaM XpaHATCS Ha Kadeape M0 KOHIA
cemecTpa

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUA JIJIS TPENIOJABATEJIEA

IIpy wu3I0)KEHHH NIEPBOrO paszjesa HEOOXOAMMO YYHUTHIBaThb, YTO OCHOBHBIE IIPUHLIUIIBI
KBaHTOBOH MEXaHHMKH CTYJICHTAMH 3- TO Kypca YCBaMBAIOTCS OOBIYHO JIOCTAaTOYHO (hOpMabHO.
[TosTOMy HEOOXOMMO OBTOPEHUE B OOIIMX YepTax NPHHIUIIOB KBAHTOBOW MEXaHHUKH: ONEPaTOpPOB
¢u3MUeCKUX BENWYMH, NPUHLIUIA HeompenaeneHHocTH, ypaBHenus Llpenunrepa. C wmeromamu
pemienust ypaBHeHusi lllpenunrepa s OJHOMEPHBIX ITOTEHIMAIBHBIX SM CTYJCHTHl 3HAKOMBI
J0CTaTOYHO Xopoiio. ITo3ToMy 3TOT pas3zien MOXKHO JaTh Ul CaMOCTOSITENBbHOW NPOpaboTKe WM B
¢dopme 3amau. OCHOBHOE BHHMMAaHHE HYXHO VYACIUTh (U3UYECKHM BBIBOJAM W3 pEIICHUS
KBAHTOBOMECXaHHNYCCKHUX ypaBHCHI/If/'I. HpI/I 9TOM BAQXHBIM ABJIACTCA BOIPOC: IPHU KaKUX pasMepax
HAaHOCTPYKTYP M TeMIIepaTypaxX dKCIEPUMEHTAIBHO MPOSBISAETCS dPPEKT pa3MEpPHOro KBAHTOBAHHUS.
OTOT BONPOC MOXKHO OQOPMUTH B BUJE 3a/aud, HO HYXHO IOMHHUTb, YTO €€ pEIIEHHE BO3MOXKHO
TOJBKO C TIOMOLIbIO TIperojaBarens. YacTb 3aHATHS MHTEPECHO IIOCBATUTH C(heprudecKon
MOTEHIMAJIBHON sIME C OECKOHEYHO BBICOKUMHM CTEHKaMH. DTO — MOJEIb  HOJYHPOBOJIHUKOBOM
cdepuueckoii kBaHToBOW Touku. [lomHOMepHOE pemenne ypaBHeHus Llpenunrepa s 3Toro ciryyas
Ha 3-M KYpC€ — HCBO3MOXKXHO, IIOCKOJIbKY CTYACHTBI HC 3HAKOMBLI CO CIICHUAJIbHBIMU (bYHKIII/I?IMI/I.
Pemenne BO3MOXXKHO JMIIb JUIS 9acTHOTO ciydas. OJHAKO IOJNE3HO IO3HAKOMHTH CTYJACHTA C
MOBCACHHUEM 4YaCTHILbI B HCHTPAJIBHOM IIOJIC, I'I€ COXPAHACTCA MOMCHT KOJHUYCCTBA JIBUKCHUA,
PacCMOTPCTh YpaBHCHUA IJIA KBaJApaTa MOMCHTA, 3aKOH KBAHTOBAaHUA MOMCHTA U €TI0 IMPOCKIMU Ha
MPOU3BOJIBHYIO OCh.

Bropoii pa3nen MOCBSAIIEH H3JI0XKEHHUIO COBPEMEHHBIX METOAOB MOJYYEHHUS HAHOCTPYKTYD.
351ech HEOOXOIMMO PacCMOTPETh METOJIbl KOJUIOMIHOW XUMHH, MOJIEKYISPHO-Ty4YeBOW SMUTAKCUU U
ap. OpHako, C METOAMYECKOW TOYKM 3peHUs 0co00e MECTO 3aHUMAeT METOJ TePMHYECKOIo
HanbuleHus. JIeHCTBUTENbHO, H3JI0KEHHE 3TOr0 METO/Aa IMO3BOJSET BCIIOMHUTH U CYIIECTBEHHO
JIOTIOJTHUTB 3HAHUS CTYJEHTAa 10 BaKyyMHOW TEXHHKE. 3HAHUS 10 MOJIEKYJSIpHOUW (u3mke B oObeme
Kypca oOmeld (U3MKKM M03BOJSIET CTYyAEHTAM pellaTh 3a/add, KOTOpPbIE JOCTAaTOYHO TIyOOKO
MPOACHAIOT CYITHOCTb METOJIA U MMO3BOJIAIOT MPOBECTU MPAKTUUCCKU BA’KHBIC OLICHKU U PACUCTHI.
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