MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
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MHCTUTYT HAHOTEXHOJIOT U B BJIEKTPOHUKE, CIIMHTPOHUKE U ®OTOHUKE

KA®EJPA ®U3UKN MUKPO- U HAHOCHUCTEM

OAOBPEHO HTC UHT3JI
[Tporokom Ne 2

ot1 26.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

BBEJIEHUE B ®U3UKY MUKPO- U HAHOCUCTEM

Hanpasnenue noarotroBku [1] 11.03.04 DnexTpoHUKa U HAHOAJIEKTPOHHUKA
(cmennanbHOCTD)
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AHHOTALMS

VYyeOHas 3agadya Kypca - JAaTb OCHOBHBIE IOHATUS O HAHOCTPYKTypaX, UX CHUCTEMaTH3alUH,
o0mux (U3NYECKHX METoJaX TIOJy4YEeHUS HAHOCTPYKTYp, OCHOBHBIX (DU3MYECKHUX CBOMCTBAX U
MIPUMEHEHUAX HAHOCTPYKTYP.

Kypc coctout u3 cienyronmx OCHOBHBIX YacTel: KBAaHTOBAHHWE HHEPreTHUECKUX YPOBHEH B
OJTHOMEPHBIX IMOTEHUHUAIBHBIX fAMaX, 3(P(eKT pa3MepHOro KBaHTOBaHMS, COBPEMEHHBIE METOMbI
MIOJIyYE€HUsI HAHOCTPYKTYP, METOJABl IUAarHOCTUKU M XapaKTepU3alluh HAaHOCTPYKTYp, IPUMEHEHHE

HaHOCTPYKTYP

1. IEJIU U 3ATAYA OCBOEHHUS YYEBHOM JJUCHUILJIUHBI

HCHLIO OCBOCHHA y‘ICGHOﬁ AUCHUIUIMHBL ABJISICTCA IOJIYUCHUC 3HaHHﬁ, HGO6X0,[[I/IMBIX JJISL
YCTEIHOW MPOPECCHOHANBHON JEATEILHOCTH B 00JaCTH MCCIICIOBAHUM, pa3padOTOK U TEXHOJIOTHH,

HaIlpaBJICHHBIX Ha

HAaHOOOBEKTOB MU KOHACHCUPOBAHHOI'0O COCTOsHHA BCIICCTBA U

HaHOYPOBHE.

INOHMMAHHE IIPOLUECCOB, NPOUCXOOAIINX

o0iacti HaHO(POTOHUKH,

bu3uKu

yIpaBJIeHHE TIpOIecCaMi Ha

2. MECTO YUYEBHOH JIJUCIUILJIMHBI B CTPYKTYPE OOII BO

JIMCUMIITUHBI TIO BBIOOPY, PO eCCHOHATBHBIA MOy b

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

VYHuBepcanbHble H(1iIK) o0menpodeccunoHanbHbIE KOMITETEHIIUN

| KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KO)I W HAMMCHOBAHUC MHAUKATOpA JOCTHXKCHUS KOMIICTCHIIUN

[IpodeccnonanbHbie KOMIETEHIIMA B COOTBECTBUM C 3ajjadaMud W OOBeKTaMu (00iacTsMu
3HaHUI) TPOPECCUOHATHLHOMN 1A TETbHOCTH:

cranaaprt-I1C, ananu3
ONbITA)

Hay‘lHO—I/ICCJ'ICI[OBaTeJ'ILCKI/Iﬁ

3apaua O0beKkT Win Kon n nHaumenoBanme Kon n nHaumenoBanue

npodeccuoHaIbLHOM 00J1aCTh 3HAHUS npodeccuoHaIbLHOM HHIUKATOPA

aesiteabHocT (3I1]1) KOMIIeTCHIIMH; JOCTHIKEHUA
OcHoBaHue npodeccuoHAIbLHOM
(mpodeccHOHANBHBIN KOMIIEeTEHIIUH

MAaTeMaTU4eCKOe 3JIEKTPOHHBIE [IK-2 [1] - Cniocoben k 3-T1IK-2[1] - 3nanus B
MOJICJIUPOBAHUE puOopHI, 3KCHEPUMEHTAIbHON obnactu

AEKTPOHHBIX YCTpOIiCTBa, IPOBEpPKE BBIOPAHHBIX MaTepUaIoBeICHUS
npuOOpoOB, CXeM U YCTaHOBKH, TEXHOJIOTHYECKHUX HaHOCTPYKTYPUPOBAHHBIX
YCTPOMCTB Pa3iInyHOIO | METOJBI UX peleHuil Ipou3BOJACTBA | MAaTepUaloB.;
(hyHKIIMOHAJILHOTO HCCIICIOBAHUS, puOOPOB U V-IIK-2[1] - Y™Menue
HazHauyeHUs Ha Oa3e MaTeMaTHUYECKHe UCCJIEJOBAaHUIO AKCIEPUMEHTAIBLHO
CTaHJAPTHBIX MMAKETOB | MOJEIH napameTpoB HCCJIEI0BATh TAPAMETPBI




ABTOMAaTU3UPOBAHHOIO
MIPOCKTUPOBAHUS;
ydacTue B
TJTAHUPOBAHUH U
MPOBEACHUU
AKCTIEPUMEHTOB T10
3a/IaHHON METOAMKE,
o0paboTka
pPe3yIbTaTOB C
MIpUMEHEHUEM
COBPEMEHHBIX
WH(pOPMAITMOHHBIX
TEXHOJIOTUMN U
TEXHUYECKUX CPEJICTB;
aHaJIN3 HAy4YHO-
TEXHUYECKON
uHpopManuy,
OTEUYECTBEHHOTO H
3apy0exKHOTr0o OMbITa
10 TEMaTHUKE
HCCIe0BaHUS;
OpraHU3aIHs 3alTUThI
00BEKTOB
WHTEJUIEKTYJIbHON
COOCTBEHHOCTH U
pe3ysbTaToB
HCCIIEIOBAHUM U
pa3paboToOK Kak
KOMMEPYECKOU TaHBI
HNpEANPHUATHI
MaTeMaTHYeCKOe
MOJICIUPOBAHNE
3JEKTPOHHBIX
MPUOOPOB, CXEM U
YCTPOWCTB Pa3InyHOTO
(YyHKIIMOHATIBHOTO
Ha3Ha4YeHHs Ha Oa3e
CTaHJAPTHHIX MTAKETOB
ABTOMAaTU3UPOBAHHOIO
MIPOEKTUPOBAHUS;
y4acTHe B
TJITAHUPOBAHUH U
MPOBEACHUU
SKCIIEPUMEHTOB T10
3aIaHHOW METOAMKE,
oOpaboTka
pe3yIabTaTOB C
MIPUMEHEHUEM
COBPEMEHHBIX
MH(pOPMAIIMOHHBIX
TEXHOJIOTUMN U
TEXHUYECKUX CPEJICTB;

JJIEKTPOHHBIE
puOopHI,
YCTPOMCTBA,
YCTaHOBKH,
METOABI UX
UCCIIEIOBAHMs,
MaTeMaTHUYECKHE
MOJEIHN

HAHOCTPYKTYPHBIX
MaTepHaJioB B
COOTBETCTBUU C
YTBEPKICHHON
METOJIMKOH, K
pa3paboTKe METOAMK 1
TEXHUYECKOMY
PYKOBOJACTBY
JKCIIEPUMEHTAILHON
IIPOBEPKOM
TEXHOJIOTMYECKHUX
IIPOLIECCOB U
UCCIIEIOBAHUEM
apameTpoB
HAaHOCTPYKTYPUPOBAHHBIX
MaTepHualoB

Ocnoesanue:
[IpodeccuonanbhbIit
crangapt: 40.104

[TIK-2.1 [1] - Cnocoben
IPUMEHSTh METOBI 1
KOHLIETIIIUH
AKCIIEPUMEHTATbHON
bu3uKu
KOHJICHCHPOBAHHOTO
COCTOSIHUS BEILIECTBa,
na3epHoi GU3UKH,
dboToHUKH, PUNKH
MHUKpPO- 1 HAHOCHCTEM
JUISL peLIeHus
(GyHKIMOHATBHBIX,
TEXHUYECKUX U
TEXHOJIOTHIECKUX
npo0JeM Mpu CO31aHUM U
AKCIUTyaTaI[H YJIEMEHTOB
U YCTPOUCTB,
(YHKIIMOHUPYIOLIUX Ha
HPUHIMIAX ONTO- U
HAHORJICKTPOHHUKH

Ocnosanue:

HaHOCTPYKTYPUPOBAHHBIX
MaTepHUaJIOB;

B-IIK-2[1] - Bnanenue
COBPEMEHHBIMU
HAHOTEXHOJIOTHUSIMU U
METOJIMKaMU U3MEPEHHI
B 00J1aCTH MUKPO- U
HaHOXJIEKTPOHUKH.

3-1IK-2.1[1] - 3nars:
3aKOHBI U
HKCTIIEpUMEHTAJIbHBIE
METOBI
AKCIIEPUMEHTAIBHOMN
¢buzuku
KOHJIEHCUPOBAHHOTO
COCTOSIHUS BEIIECTBA,
Ja3epHON (pU3MKH,
($U3MKN MUKPO- U
HaHOCHCTEM, IPUHLIUIIBI
(GYHKIIMOHUPOBAHUS
3JIEMEHTOB U YCTPOUCTB
(OTOHMKH, ONITO- U
HAHORJIEKTPOHUKH;
V-IIK-2.1[1] - Y™meTs:
aHaJIU3UpPOBaTh HAyYHO-
TEXHUUYECKYIO TpoOiieMy,
MOCTaBJIEHHYIO 33Ja4y B
o0mactu pU3NKU
KOHJIEHCUPOBAHHOTO
COCTOSIHUSI BEIIECTBA,




aHaJIU3 HAy4YHO-
TEXHUYECKON
uHpopManuy,
OTEUYECTBEHHOTO H
3apy0exHOTro OmbITa
110 TEMATHUKE
HCCIe0BaHUS;
OpraHU3aIHs 3aITUTHI
00BEKTOB
VMHTEJUIEKTYAJIbHON
COOCTBEHHOCTH U
pe3yabTaToOB
HCCIIEIOBAHUM U
pa3paboToOK Kak
KOMMEPYECKOU TaHBI
NPEINPUATHI

[IpodeccronanbHbIit
cranaapt: 40.011

HpOI/ISBOI[CTBeHHO-T€XHOJ’IOFI/I‘-ICCKI/II>1

BHEJIpEHUE
pe3yabTaToOB
HCCIIEIOBAHUM U
pa3paboToK B
MIPOU3BOJCTBO;
BBITIOJTHEHHE Pa0OT IO
TEXHOJIOTMYECKOU
MOATOTOBKE
MIPOU3BOJICTBA
MAaTEPHUAIOB U U3IEIIHI
3JIEKTPOHHOU
TEXHUKHU; IPOBEJICHUE
TEXHOJIOTHYECKHUX
IIPOLIECCOB
MPOU3BOJICTBA
MAaTEPHUAIOB U U3IEIIHI
JJIEKTPOHHOU
TEXHUKU; KOHTPOJIb 32
coOroieHrEeM
TEXHOJIOTHYECKON
JUCHUIIIUHBI U
MIPUEMOB PHEPTO - U
pecypcocOepeReHus;
MOATOTOBKA
JOKyMEHTAluu U
ydacTue B paboTe
CHUCTEMBI
MEHEKMEHTa
KadecTBa Ha
NPEANPUITHH;
OpraHu3aLus
METPOJOTHYECKOTO

MaTepHualbl,
KOMITOHEHTHI,
3JIEKTPOHHbBIE
puOopHI,
YCTPOMCTBA,
YCTaHOBKH,
METOIbl MX
HCCIIEIOBAHMUS,
MIPOCKTUPOBAHUS U
KOHCTPYHPOBAHMUS,
TEXHOJIOTUYECKHE
HPOLIECCHI
IIPOM3BOJICTBA,
TMarHOCTHYECKOE
u
TEXHOJOTUYECKOe
o0opy0BaHue,
AIITOPUTMBI
peleHHs TUTIOBBIX
3ama4y

ITK-8 [1] - Ciocoben
BBITTOJTHATH TIOCTAHOBKY U
9KCILTyaTaIrio
OIIPEIeNIEHHOTO
TE€XHOJIOTMYECKOI0
nporecca uim 6Joka
TEXHOJIOTMYECKHUX
onepauui 1mno
IIPOU3BOJICTBY
MAaTEepHAIIOB U U3JIETTUI
JJIEKTPOHHON TEXHHUKH

OcHosanue:
[TpodeccrnonanbHbIM
cranzaapt: 29.005

(U3UKK HAHOCTYKTYD,
(GOTOHUKY U MpejyIaraTh
BO3MOJKHBIE ITyTH €€
pelieHus;

B-IIK-2.1[1] - BnageTs:
HaBbIKaMU
DKCIIEPUMEHTAIILHON
paboTHI HA
CHeUaIN3UPOBaHHOM
Hay4YHOM 000pYI0BaHUH
U yCTpoiicTBax B 001acTu
boToHUKHU, PUUKH
HaHOCTPYKTYD, Ja3epHOI
¢bu3uKH, oNTo- U
HAHOJJIEKTPOHUKH,
MOJIETTUPOBAHUS U
YHCJIEHHBIX PACYETOB
MPUMEHUTEIBHO K
IIOCTaBJIEHHOU 3a/1a4e

3-1IK-8[1] - 3nanue
TEXHOJIOTUI
CBEPXOO0JIBIINX
UHTETPAJIbHBIX CXEM,
IJIaHAPHBIX U UHBIX
TEXHOJIOTHI 2JIEKTPOHUKH
Y HAHOJIEKTPOHUKUY;
V-IIK-8[ 1] - YMmenue
BBITOJIHATH IOCTAHOBKY U
AKCIUTYaTaUI0
OIPEECIIEHHOTO
TEXHOJIOTHYECKOI0
mpolecca uiu 610Ka
TEXHOJIOTMYECKHUX
onepauui 1o
npoussoactsy CBUC,
uHTerpanbHbix CBY-
CUCTEM U JPYTUX U3AeNuit
AIIEKTPOHHOMN TEXHUKH.;
B-TIK-8[1] - Branenue
TEXHOJIOTHYECKUMU
orepanusiMu 1o
MIPOU3BOACTBY
MAaTEepHAIIOB U U3JIEITUIA
ANIEKTPOHHON TEXHUKHU




obecrnieueHus
MIPOU3BOJICTBA
MaTepuaioB U U3AEIUN
3JIEKTPOHHOU TEXHUKHU
BHEJIpEHUE
pe3yNbTaToB
HCCIIEIOBAHUM U
pa3paboToK B
MIPOU3BOICTBO;
BBITIOJTHEHHE PadOT 10
TEXHOJIOTMYECKOU
MOATOTOBKE
MPOU3BOJICTBA
MAaTEePHUaIOB U U3EIIHI
3JIEKTPOHHOMU
TEXHUKH; IPOBEJICHUE
TEXHOJIOTHYECKHUX
MIPOLIECCOB
MPOU3BOJICTBA
MAaTEPHUAIOB U U3EIIHI
3JIEKTPOHHOMU
TEXHUKH;, KOHTPOJIb 32
co0JIr0IcHEM
TEXHOJIOTHYECKON
JUCUUILIUHBI U
MIPUEMOB DPHEPTO - U
pecypcocOepeKeHus;
MOATOTOBKA
JIOKyMEHTaluu 1
ydactue B pabote
CHUCTEMBI
MEHEDKMEHTa
KauecTBa Ha
MPEANPUITHH;
OpraHu3alus
METPOJIOTHYECKOTO
obecrniedeHus
MIPOU3BOJICTBA
MaTepuasIoB U U3IEIHM
3JIEKTPOHHOU TEXHUKH

MaTepHallbl,
KOMITOHEHTHI,
3JIEKTPOHHBIE
puOopHI,
YCTPOMCTBA,
YCTaHOBKH,
METOIbI MX
WCCIIeIOBAHMS,
MIPOEKTUPOBAHUS U
KOHCTPYHPOBaHMUS,
TEXHOJIOTUYECKHE
MIPOIIECCHI
IIPOU3BOJICTBA,
TMAarHOCTHYECKOE
u
TEXHOJIOTUIECKOE
o0opyoBaHue,
AIITOPUTMBI
peLeHHs TUTIOBBIX
3ajgad

ITIK-9 [1] - Criocoben
BBITIOJTHATH
ONPEAEIIEHHBIN THUII
W3MEPUTEITbHBIX WIN
KOHTPOJIbHBIX Olepanui
NP MCCIICIOBAHUN
napameTpoB
MOJTYTTPOBOTHUKOBBIX
npuOOpPOB U YCTPOHCTB
WM B TEXHOJIOTHYECKOM
porecce 1o
MIPOU3BOACTBY
MaTepuaioB U U3AEIUN
3JIEKTPOHHOU TEXHUKH

Ocnoesanue:
[IpodeccronanbHbIit
cranaapt: 29.002

3-T1IK-9[1] - 3nanue
napaMeTpoB
MOJTyTIPOBOTHUKOBBIX
MpUOOPOB aHAJIOTOBOM,
U (ppPOBOH,
pamuouactotHoit 1 CBU-
AIIEKTPOHUKH.;
V-IIK-9[1] - YMmenue
BBITOJIHATH UCCIIEI0BAHUS
apaMeTpoB
MOJTyTIPOBOTHUKOBBIX
npuOOpOB U YCTPOMICTB B
MUKpPO- U
HAHOAJIEKTPOHUKE;
B-IIK-9[1] - Bnanenue
METOAAMH U3MEPEHUN B
TEXHOJIOTMYECKOM
porecce 1o
IIPOU3BOJICTBY
MAaTEepHAIIOB U U3JIEIUI
AJIEKTPOHHOMN TEXHUKHU

BHEJIpEHUE MaTepuabl, IMK-10 [1] - Cnocoben k | 3-I1K-10[1] - 3nanue
pe3ysbTaToB KOMITOHEHTHI, MOJIepHU3ALUU ($u3NYECKUX OCHOB
ncciaea0BaHu 1 3JEKTPOHHBIE CYIIECTBYIOIINX U COBPEMEHHBIX MUKPO- U
pa3paboToK B puOopHI, BHEJJPEHUIO HOBBIX HAaHOTEXHOJIOTUH,
MIPOU3BOJCTBO; YCTPOMCTBA, METOJIOB 1 000PYJOBaHUS | TEXHOJOTUI
BBIIIOJTHEHHE PadOT MO | YCTAaHOBKH, JUISL U3MEpPEHUI reTEPOCTPYKTYPHOU U
TEXHOJIOTMYECKOM METOABI UX napameTpoB CBY-31€KTpOHUKHU. ;
MOJITOTOBKE HUCCIIEI0OBaHUA, HaHOMATEPHUAJIOB U V-IIK-10[1] - Y™Menue
MPOU3BOJICTBA MIPOEKTUPOBAHUS U | HAHOCTPYKTYP TBOPYECKU IPUMEHSATH
MaTepHUaJIOB U U3JIEIUH | KOHCTPYUPOBaHMS, COBPEMEHHOE
31EKTPOHHOU TexHosuornueckue | Ocuosanue: o0opyaoBaHue AJis
TEXHUKU; IPOBEICHUE | IIPOLIECCCHI [IpodeccronanbHblil MU3MEPEHUI MapaMeTpPOB




TEXHOJIOTHYECKHUX
MIPOLIECCOB
MIPOU3BOJICTBA
MAaTEPHUAIOB U U3IEIIHI
JJIEKTPOHHOU
TEXHUKH;, KOHTPOJIb 32
co0JIr0IcHEM
TEXHOJOTHYECKON
JUCHUTIIUHBI U
MIPUEMOB DHEPTO - U
pecypcocOepeReHus;
MOATOTOBKA
JOKyMEHTAllUU U
ydacTtue B pabote
CHUCTEMBI
MEHEKMEHTa
KauecTBa Ha
MIPEANPUSITHH;
OpraHu3alus
METPOJIOTHYECKOTO
obecrnieueHus
MIPOU3BOJICTBA
MaTepuaioB U U3AEIUN
3JIEKTPOHHOW TEXHHUKHU

MIPOU3BOJICTRA,
JMAarHOCTHYECKOE
u
TEXHOJIOTUIECKOe
obopyoBaHue,
aITrOpUTMBI
pCIICHHS TUTIOBBIX
3a7a4

cranzaapt: 29.007

HaHOMaTEpHAaJIOB U
HaHOCTPYKTYD;
B-IIK-10[1] - Bnagenue
METOJIaMH U3MEPEHUHN
napameTpoB
HaHOMAaTEPHUaIOB U
HaHOCTPYKTYP

4. BOCIIUTATEJIbHBIA MOTEHIUAJ JUCHUILJIAHBI

Hampasnenus/uenu
BOCITUTAHUS
NHurennexkryanbHOe
BOCIIUTAHUE

[IpodeccrnonanpHOE U
TPYJOBOE BOCIIUTAHUE

3agauym BocriuTaHus (Koj)

Coznanue ycinoBui,
o0ecrneunBaroInX, OpMUPOBaAHUE
KyJIBTYpbl yMCTBEeHHOTO Tpyaa (B11)

Co3znanne yciaoBHid,
obecrneynBaronnx, GOpMUPOBAHUE
TyOOKOTO TOHUMAHUS COITHATBHON
ponu npodeccuu, MO3UTUBHON U
AKTUBHOHM YCTAaHOBKH Ha IICHHOCTH
M30paHHOM CTIeIUaIbHOCTH,
OTBETCTBEHHOT'O OTHOIIICHUS K
npohecCuOHaTbHOM NeTeNbHOCTH,

Tpyny (B14)

BocnurarenbHbIN TOTEHIIAAT
JTUCLMILIIUH

Hcnonb30BaHre BOCIHUTATEIHHOTO
MOTEHIIAAA TUCITUTUIAH
T'YMaHUTapHOTO,
€CTeCTBCHHOHAYYHOTO,
o0menpodecCHOHATBHOTO U

PO ECCUOHAITBHOTO MOTYJIS JIJIs
(hopMUPOBaHUS KYIbTYPBI
YMCTBEHHOTO TPYJa MOCPEICTBOM
BOBJICUCHUS CTYJICHTOB B yueOHbIE
HCCIIeTIOBATEIILCKHE 3aIaHus,
KypCOBbIe pabOTHI U Ap.
1.Mcnionp30BaHr€ BOCIUTATEIBHOTO
MOTEHIIHaNa TUCITUTLINH
€CTECTBEHHOHAYYHOTO U
o01IenpoeCCHOHATHHOTO MOIYJIS
UIS: - OPMHUPOBAHUS TIO3UTHBHOTO
OTHOIIICHUS K Mpodeccun nHXeHepa
(KOHCTPYKTOpa, TEXHOJIOra),
MMOHMMAHHUS €€ COLUATbHON
3HAYMMOCTHU U POJIU B OOIIECTBE,
CTpeMJICHHS CIIeI0BaTh HOpMaM
PO eCCUOHAITBHON ATUKH
MOCPEACTBOM KOHTEKCTHOTO




[IpodeccronansHOE
BOCIIHTAHHE

[IpodeccuonanpHOE

Co3znanue yciaoBHid,
o0ecnieunBaroImux, GopMHUPOBAHNE
OTBETCTBEHHOCTH 32
npodeccuoHanbHBIN BEIOOD,
npo(hecCHOHATLHOE Pa3BUTHE U
npodeccuonanpubie pemieHus (B18)

Co3znanue yciaoBHid,

00y4YeHHUs, PEeLICHUs IPAKTUKO-
OPHECHTUPOBAHHBIX CHUTYaIlMOHHBIX
3aja4. - GOPMHUPOBAHUS
YCTOMYHMBOTO MHTEpPECA K
npoeCcCHOHATILHOM J1eTENbHOCTH,
CIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENIbHO MBICIIUTh,
MOHUMATh 3HAYMMOCTb MTPOPECCHr
MOCPENICTBOM OCO3HAHHOTO BBIOODPA
TEMATHKH MTPOEKTOB, BHITOIHEHHS
MIPOEKTOB C MOCIEAYIOIEH
myOIMYHOM npe3eHTanueit
pe3yJabTaToOB, B TOM YHCIIE
000CHOBAHHEM UX COLMAILHON U
MPAKTUYECKON 3HAYUMOCTH; -
(hopMHUpOBaHHS HABBIKOB
KOMaHIHOW paboThl, B TOM YHUCIIE
peanu3aiiy pa3InIHbIX
MIPOEKTHBIX poJielt (Juuaep,
WCTIOTHUTEIb, AaHAJUTHK U TIP.)
MIOCPEJICTBOM BBITTOJIHEHHS
COBMECTHBIX ITPOCKTOB.
2.Hcnonp30BaHne BOCIUTATEIBHOTO
MOTEHIIMAJa TUCIIUTLTHHEI
«DKOHOMHMKA U YIIPABICHHUE B
MPOMBIIIJICHHOCTH Ha OCHOBE
MHHOBAIIMOHHBIX MTOJIXO0B K
YIPaBJICHUIO
KOHKYPEHTOCIIOCOOHOCTBIOY,
«}Opuandeckue 0CHOBBI
npodeCcCUHANBHON eI TeTbHOCTI
Ust: - (hOpMUPOBAHUS HABBIKOB
CHCTEMHOI'0 BUICHUS POJIU U
3HaYUMOCTHU BbIOpaHHOU
npodeccuu B coluaIbHO-
HKOHOMHYECKUX OTHOIIECHHSIX
Yyepe3 KOHTEKCTHOe 00ydYeHne
Hcnonp30BaHne BOCTUTATEIBHOTO
MOTEHIIMAA TUCIUTLTIH
po(hecCHOHATLHOTO MOIYJIS ISt
(dbopMHpOBaHUS Y CTYICHTOB
OTBETCTBEHHOCTH 32 CBOE
npoeCCUOHATILHOE PAa3BUTHE
IIOCPEACTBOM BbIOOpPA CTyIEHTAaMU
WH/IUBUY aTbHBIX
00pa3oBaTeNbHBIX TPACKTOPHUH,
OpraHu3aIK CUCTEMbI OOIICHHUS
MEX]y BCEMH YYaCTHHUKAMHU
00pa3zoBaTeNBLHOIO TpoIlecca, B TOM
YHCIIe C UCTIOJIb30BAaHIEM HOBBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHH.
1.Mcnonp30BaHrE BOCOUTATEIBLHOTO




BOCIIUTAHUC

[IpodeccronansHOE
BOCIIHTAHHE

oOecnieunBaroImux, GOpMUPOBAHNE
HaBBIKOB KOMMYHHUKAIIHH,
KOMaH/IHOW paboThI U JIUIEPCTBA
(B20)

Co3znanue yciaoBHid,
o0ecnieunBaroImux, GopMHUPOBAHNE
TBOPUYECKOTO
UH)KEHEPHOT0/TIPO(heCCHOHAIBHOTO
MBIILIEHHS], HABBIKOB OPraHU3aluu
KOJIJIEKTUBHOU MPOEKTHOMU
nesitenbHocTH (B22)

MOTEHIMAaJa JUCIUTUIMH
podheccuoHaNTbHOTO MOIYJIS ISt
Pa3BUTHSI HABBIKOB KOMMYHUKAIUH,
KOMaHIHOU paboTHI U TUAEPCTBA,
TBOPUYECKOTO MHKEHEPHOIO
MBIIJICHUS], CTPEMJICHUS CJIEI0BATh
B IPO(eCCUOHATIBHOM 1A TEIbHOCTH
HOpMaM TOBeJIeHuS,
o0ecreyrBaroIUM HPaBCTBEHHBIN
XapakTep TPYyIOBOH NESATENIbHOCTH U
HECITy>K€OHOTO MOBE/ICHUS,
OTBETCTBEHHOCTH 3a MPUHSATHIE
pelIeHns 4yepe3 MOATOTOBKY
TPYIIIOBBIX KYPCOBBIX padoT u
NPAaKTUYECKUX 3a/1aHUM, pelieHne
KEWCOB, MPOXO0XK/IEHUE MPAKTUK U
noarotosky BKP.

2.Mcnonp30BaHue BOCIIUTATEIBHOTO
MOTEHIMAaJa JUCIUTUINH
npodeccnoHanbHOTr0 MOIYJIS AJIs: -
(bopMHpOBaHUS IPOU3BOJICTBEHHOTO
KOJJIEKTUBH3MA B X0J1€
COBMECTHOTI'O PELICHUS KaK
MOJICJTBHBIX, TaK U MPAKTHYECKUX
3ajay, a TaKxkKe MyTeM
MOJIKPEIUVIEHHE pallMOHAIbHO-
TEXHOJIOTUYECKUX HABBIKOB
B3aUMOJICVICTBUS B IIPOEKTHOMN
JESATEIBHOCTH YMOLIMOHAJIBHBIM

s dexTom ycrnenrHoro
B3aUMOJEICTBUS, OLIYLLICHUEM
pocta o0uieit 3 pexTuBHOCTH TpU
pacnpeesIeHnN IPOEKTHBIX 3a7a4 B
COOTBETCTBUH C CUIbHBIMU
KOMIIETEHTHOCTHBIMU U
SMOILIMOHAJILHBIMU CBOWCTBAMU
YJIEHOB IPOEKTHOM IPyIIIbI.
1.Mcnionp30BaHue BOCIIUTATEIBHOTO
MOTEHIMaja JUCIUTUINH
poeCCHOHATBHOTO MOIYJIS JUISI
Pa3BUTHSI HABBIKOB KOMMYHUKAIUH,
KOMaHIHOU paboThI U TUAEPCTBA,
TBOPYECKOTI'0 MHKEHEPHOTO
MBIIIIEHUS], CTPEMJICHUS CJIEI0BATh
B IPO(eCCUOHATIBHOM 1€ TEIbHOCTH
HOpMaM IOBEJIeHUS,
o0ecreyrBaroUM HPaBCTBEHHBIN
XapakTep TPYy10BOH NEATENbHOCTH U
HECITy>KeOHOT0 MOBE/IeHUs,
OTBETCTBEHHOCTH 3a NPUHSATHIE
peleHus yepe3 NoAroTOBKY
TPYMNIIOBBIX KYPCOBBIX padoT u




[Ipodeccrnonanphoe
BOCIIUTaHHE

Co3znanue yciaoBHid,
o0ecnieunBaroImux, GopMHUpPOBAHUE
OTBETCTBEHHOCTHU M aKKYPaTHOCTH B
paboTe c onacHbIMU BEIIECTBAMH U
npu TpeOOBaHUSAX K HOpMaM
BBICOKOT'O KJlacca yucToThl (B35)

IIPAKTUYECKUX 3aJJaHUM, pelIeHNe
KEHCOB, MPOXO0XK/IEHUE MPAKTUK U
noarotosky BKP.
2.Mcnonp30BaHuE BOCIIUTATEIBHOTO
MOTEHIMAaja JUCIUTUINH
podeccnoHanTbHOTO MOIYJIS AJIs: -
(dbopMHUpOBaHUS IPOU3BOJICTBEHHOTO
KOJJIEKTUBH3MA B X0J1€
COBMECTHOT'O PELIEHUS KaK
MOJIETIbHBIX, TaK U MPAKTHUECKUX
3aja4, a TaKkxkKe MyTeM
MOJIKPEIUVIEHHE PallMOHAIbHO-
TEXHOJIOTMYECKUX HaBBIKOB
B3aUMOJICVCTBUS B IIPOECKTHOMN
JESATEBHOCTH YMOLIMOHAJIBHBIM

s dexTom ycrnenrHoro
B3aUMOJEICTBHS, OLIYLIICHUEM
pocta o0uieit 3 pexTuBHOCTH TpU
pacnpenesIeHny IPOEKTHBIX 3a7a4 B
COOTBETCTBUH C CUIbHBIMU
KOMIIETEHTHOCTHBIMU U
SMOLIMOHAIBHBIMU CBOWCTBAMU
YJIEHOB MPOEKTHOW I'PYIIIBI.
1.Mcnionp30BaHne BOCIUTATEIBHOTO
MOTEHIMaja MPO(UIbHBIX
nucuuiiue «Beenenue B
CIELIMAJIBHOCTHY, «BBeneHue B
TEXHUKY (PU3UYECKOIr0
JKCIIepUMeHTay, «3Mepenus B
MHUKpPO- U HAHOAJIEKTPOHUKEY,
«MH(popMallMOHHbIE TEXHOJIOTUH B
(bu3NYECKUX UCCIIETOBAHUSIXY,
«DKCrepUMeHTalIbHas y4eOHO-
HccleIoBaTeNbeKas padboTay Iid: -
(dbopMHpOBaHHUs HABBIKOB
0€3yCIIOBHOT'O BBITTOJTHEHUS BCEX
HOpM 0€30MacHOCTH Ha paboyeM
MecTe, COOJI0IEHUN Mep
IIPEIOCTOPOKHOCTH IIPU
BBITIOJTHEHUH UCCIIEI0BATENIbCKUX U
IIPOM3BOJICTBEHHBIX 33/a4 C
OIACHBIMM BEILIECTBAMU U Ha
00opyA0BaHUHU
MOJYyIPOBOJHUKOBOM
IIPOMBIIIJIEHHOCTH, a TAKXKE B
MTOMEILEHUSAX C BBICOKMM KJIACCOM
YHUCTOTHI TOCPEICTBOM
MIPUBJICYEHUS IEUCTBYIOIINX
CMELUAINUCTOB MOJIYTIPOBOIHUKOBON
MIPOMBIIIJIEHHOCTH K peaiu3aluu
yU4eOHBIX AUCLUILINH U
COIIPOBOXACHUIO POBOJUMBIX Y




CTYACHTOB IIPAKTUYECKHUX paboT B
ATHX OpraHU3aIHsIX, Yepes3
BBINOJIHEHHUE CTYJICHTaMHU
MPAaKTUIECKUX U Ja00paTOPHBIX
paboT, B TOM YHCIIE C
WCTIOTh30BaHUEM COBPEMEHHBIX
CAIIPoB 11 MoenupoBaHus
KOMITOHEHTHOU 0a3bI JIEKTPOHHKH,
U3MEPUTENBHOTO U
TEXHOJIOTUYECKOr0 000pyA0BaHUS
Ha Kadenpax, 1a0opaTopusix u
uentpax MHTIJI;
2.Mcnonp30BaHne BOCIUTATEIBHOTO
MOTeHLKaa NPOoQUIbHBIX
aucuUIUInH «CriennpakTHKYM IO
(u3KMKe HAHOCUCTEM,
«CriennpakTUKyM Io
HAHOTEXHOJIOTHSIMY,
«CriennanbHblii IPaKTUKYM T10
(u3HMKe HAHOCUCTEM,
«CoBpeMeHHbIe Po0IeMbl (PrU3UKH
KOH/ICHCHPOBAHHBIX CPEJl
(criericemMuHap)»,
«IKCTIEPUMEHTAIbHBIE METO/IbI
UCCIIEIOBAaHHSI HAHOCTPYKTYP
(cericemuHap)», 1is: -
(dbopmupoBanus npodeccruoHaNIbHON
KOMMYHUKAIIH B HAYYHOH cpejie; -
(bopMHpOBaHUS PA3HOCTOPOHHETO
MBIIUICHUS U TPEHUPOBKHU
TOTOBHOCTHU K paboTe B

PO eCCUOHAIBHON U COITUATBHOM
cpeAax MoyynpoBOAHUKOBOM
MIPOMBIIIJIEHHOCTH -
(dbopMHpOBaHUs YMEHUI
OCYIIECTBIISITH CAMOAHAIIH3,
OCMBICIMBATh COOCTBEHHBIE
npoeCCHOHATLHBIE W TMYHOCTHBIE
BO3MOKHOCTH ISl CAMOPa3BUTHSA U
caMo00pa3oBaHus, B MEIIAX
MOCTOSIHHOT'O COOTBETCTBHUS
TpeOoBaHUAM K 2(PPEKTUBHBIM U
IIPOTPECCUBHBIM CHELIUATUCTOM ISt
pa3paboTOK HOBBIX MaTEPUAIOB U
YCTPOMCTB 110 HAIIPABICHUSM,
cBsi3aHHBIM ¢ CBY 251eKTpOHMKOH,
MHUKpPO- U HAaHOIIPOLIECCOPaMH,
ONITUYECKUMHU MOAYJIATOPAMH U
IIPUMEHEHUEM HOBBIX MAaTE€PUAJIOB B
HAHOAJIEKTPOHHBIX KOMIIOHEHTAX
Yyepe3 OpraHu3alHio NPaKTUKYMOB B
OpraHM3alusx no pazpaboTke u




MIPOU3BOJICTBY
TTOJTYTIPOBOTHUKOBBIX M3JICTTUH,
HCIIOIL30BaHUE METOI0B
KOJUIEKTUBHBIX (pOpM
IMO3HABATEILHON JIEATCIBHOCTH,
pPOJEBBIX 3aJIaHUI, KOMAHJIHOTO
BBITIONTHEHUS YYEOHBIX 3a/JaHUM U
3alIUTy UX PE3YyJIbTaTOB.

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIS:
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* — COKpallleHHOE HaMMEHOBaHUE (OPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OamioB joipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH

CokpailieHne HauMEeHOBaHHUM (POPM TEKYIIETO KOHTPOJIS U aTTECTAIlUU Pa3/IeiioB:

O6o3na | [lotTHOe HAaMMeHOBaHMe

YyeHHue

KU1 KoHTposib 1o uroram

3 3ayer

KAJIEHJIAPHBIN IUVIAH

Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,

U qac. , yac. yac.
6 Cemecmp 30 0 15

1-8 IlepBblii pa3ae 15 0 8

1 Tema 1 Bcero ayiutopHbIX 4acoB
[Tonsitne Hanocuctemsl. [IpuMepbl COBPEMEHHBIX MUKPO- U 1 | 0 | 0
HaHocucTeM. Posib MUKPO- 1 HAHOCUCTEM Ha COBPEMEHHOM Owunaitn




OTaIIC pa3BUTHA HAYKH U TCXHHUKH.

0 | 0 | 0

2 Tema 2 Bcero ayutopHbIx 4acoB
[Tonsitre o 3D, 2D, 1D — HanocucteMax. DdekT pasmepHoro | 2 | 0 | 2
KBaHTOBaHUsA. YacTuiia B 0IHOMEPHOI MOTEHINAIBLHOM SIME. Omnunaitn
Pemenue ypasuenus Llpeaunrepa. DHepreTuueckue ypoBHH, 0 0 0
IJIOTHOCTh COCTOSIHUI.

3 Tema 3 Bcero aynuTopHbIX 4acoB
Cdepuueckas noreHnuanpHas sima. Ypasuenue [llpequnrepa, | 2 [0 [0
MOMEHT KOJIMYECTBA ABM)KEHUs. Pazfienenre nepeMeHHbIX, Omnutaiin
ypaBHEHHUS ISl KOOPIAUHATHON U YTJIOBOM YacTH BOJTHOBOM 0 0 0
GyHKITUH.

4 Tema 4 Bcero ayutopHbIx 4acoB
TynuensHbIl 23QPexT. BeposTHOCTh TyHHETHPOBAHUSI. 2 [0 |2
ABTOAMUCCHS 3JIEKTPOHOB B IIOCTOSTHHOM 3JIEKTPUYECKOM Ownutaiin
noJie. 0 | 0 | 0

5 Tema 5 Bcero ayiuTopHbIX 4acoB
[TonsiTue pagunanmonHoro nepexoja. JunoiasHoe 2 | 0 | 2
npuOJIMKEeHne, MOHATHE O TIpaBUIIax oTOopa. Onutaiin

0 | 0 | 0

6 Tema 6 Bcero aynutopHbIX 4acoB
CoBpeMeHHbIE METO/Ibl M TEXHOJIOTUU MOJYyYeHHUs] HAHOCUCTEM. | 2 [0 [0
[ToHsITHE O TEPMUYECKOM M JIA3EPHOM BAKYYMHOM Omniaiig
HambUICHUU. 0 | 0 | 0

7 Tema 7 Bcero ayutopHbIx 4acoB
[TonsATHE O PU3UKO-XMMUYECKUX METOJIaX MOTYUYCHHUS 2 [0 [0
HaHOCHCTEM. MeTo/Ibl KOJIJIOUTHOM XUMHH U OOpaTHBIX Omnutaiin
MHIIEILT. 0 | 0 | 0

8 Tema 8 Bcero ayiutopHsIx 4acoB
0O0630p OCHOBHBIX METOJIOB M (PU3MUECKHUX MTPUHITUTIOB 2 | 0 | 2
JHArHOCTHUKH XapaKTEPUCTHK HAHOCHCTEM — HAHOKPHUCTAJUIOB, | OHaiiH
KBaHTOBBIX TOUEK, HAHOHUTEH ( HAHOPOY/ICOB), TOHKHX 0 0 0
IIJIEHOK.

9-15 Bropoii paznen 15 0 7

9 Tema 9 Bcero aynutopHsIx 4acoB
WnTtepdepomerpust asnst onpeaeneHus TOIIMUH TOHKUX TUICHOK. | 3 [0 |0
OcHOBHBIE THITBI UHTEPHEPOMETPOB, TIOHATHE aNIIapaTHON Omnutaiin
¢dbyukuun uaTepdepomerpa. MaTepdepomeTprueckuit 0 0 0
MHUKPOCKOII.

10 Tema 10 Bcero ayiutopHbIx 4acoB
PaccestHue 351€eKTpOMarHuTHOTO U3 1y4€HUsl HA HAHO- U 2 | 0 | 2
Mmukpouactuax. [loudarue o paccessunu Panes u Mu. Ouaiin
PaccesHue ontu4eckoro n3IydeHus, Kak METOJl ofpeAeseHust | ( 0 0
pa3Mepa MUKpO- U HaHouacTHIl. [Ipubops! ams onpeneneHus
pa3MepoB HaHOYACTHUII, pabOTaIOIINEe HA OCHOBE PACCESTHHUS

11 Tema 11 Bcero ayiutopHbIX 4acoB
CoBpemeHHbIE MPUOOPHI AJIsl ONPEAEIICHUS pa3MEPOB 2 | 0 | 2
HAHOYACTHII, paboTaroIINe Ha OCHOBE PAacCesHUS ONTUYECKOr0 | OHiaiiH
U3ITy4YEHUsl. 0 [0 [0

12 Tema 12 Bcero ayiuTopHbIX 4acoB
HNutephepomerp Dadbpu-Ilepo. [Tonstue o Mogax 2 | 0 | 2
unTepdepomerpa. MUKpOpPE30HATOPBHI. Ownnaitn




0 | 0 | 0

13 Tema 13 Bcero ayutopHbIx 4acoB
[TonsATHE O POTOHHBIX KPUCTAIUIAX, TPUPOIHBIE (POTOHHBIC 2 |0 |1
KpHucTaisl MeTobl nosryueHust OTOHHBIX KPUCTAIIIOB. Omnuaiin
[IpuMepBI X HCHIOIB30BAHKS B HAYKE M TEXHHKE. 0 |0 |0

14 Tema 14 Bcero ayiuTopHBIX 4acoB
OcHoBHbIE pejicTaBleHus o Mazme. Pacrnpocrpanenue 2 | 0 | 0
AJIEKTPOMAarHUTHOTO U3JIy4Y€HNUs B IUIA3MEHHBIX CPEAAX. Ownutaiin
Konebanus mia3msl, mia3MeHHas 4acToTa 0 |0 |0

15 Tema 15 Bcero aynutopHbIX 4acoB
[TonsaTue o nnazmonax. IlposonbHble U onepeyHble 2 K [0
1a3MoHbI. [IprMepsl HaHOYACTHUIL CO CBOMCTBAMU Owniaiin
IUIa3MOHHBIX pe30HaHCOB. [IoHsATHE O CeHCopax Ha OCHOBE 0 0 0

IJIa3MOHHBIX PE30HAHCOB.

COKpaH_ICHHLIC HaUMEHOBAaHUS OHJIAMH OIILIU:

Oo6o03na | [TosiHOe HaMMeHOBaHME
YyeHue

oK DJIEKTPOHHBIN KypC

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

AM Aynno-marepuaibl

IIp3 [Ipe3enTanmu

T Tectbl

OCM DNEeKTPOHHBIE CIIPABOYHBIE MATEPUATIBI
nC NHTEpaKTUBHBIN CaWT

TEMbBI JIABOPATOPHBIX PABOT

Henean

Tempbl 3ansaTuii / Conep:kaHue

6 Cemecmp

Tema 1

OddexT pazmepHOro KBaHTOBaHUA. YacTHila B OTHOMEPHOI
noTeHUHanbHON siMe. Pemienue ypoBuenus Llpenunrepa.
DHepreTUuecKue YpOBHHU, INIOTHOCTh COCTOSIHUM.

Tema 2

TyHHenbHbIN 3P PexT. BeposTHOCTh TyHHEIMPOBAHUS.
ABTOAMHCCHS 3JIEKTPOHOB B IIOCTOSIHHOM 3JIEKTPUYECKOM
ToJIE.

Tema 3
[TonsiTre paauanmoHHOTO Niepexoa. JunonsHoe
MpUOJIMKEHNE, TTOHSITHE O MPaBHJIaX 0TOOpA.

Tema 4

O0630p OCHOBHBIX METOJIOB U (PU3NUECKUX MPUHLIUIIOB
JUArHOCTUKHU XapaKTePUCTUK HAHOCHCTEM — HAHOKPHUCTAIJIOB,
KBAaHTOBBIX TOUYECK, HAHOHUTEH ( HAHOPOY/ICOB), TOHKUX
TJICHOK.

Tema 5
PaCCCHHHe BHGKTpOMaF HHUTHOI'O I/ISJIy‘leHI/I}I Ha HAHO- U




Mukpoyactunax. [lonsarue o paccesuuu Panesa u Mu.
PaccesiHue onTH4ecKOro N3iry4eHus, Kak METOJl ONIPEAEICHUS
pa3mepa MUKpO- U HaHovyacTull. [IpruOops! 1J1st onpenesieHus
pa3MepoB HaHOYACTHUL, pabOTaIOIIMEe HA OCHOBE PACCESTHUS

Tema 6

CoBpeMeHHbIC MPUOOPHI IS ONPEACIICHUS pa3MEePOB
HAHOYACTHII, pabOTAIOIINE HA OCHOBE PACCESHUS ONITUYSCKOTO
W3JTy4CHUSI.

Tema 7
HNutephepomerp @adbpu-Ilepo. [Torstue o Mogax
unTepdepomerpa. MUKpOpE30HATOPBHI.

Tema 8
[TonsiTrie 0 POTOHHBIX KpHUCTAIIIAX, IPUPOTHBIC POTOHHBIE
KpUCTa/LThl MeTo 11 ToJTy4YeHHsS] ()OTOHHBIX KPHCTAILIIOB.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B mpouecce oOydeHUss HCHONB3YIOTCS COBPEMEHHBIE IPEAMETHO-OPUEHTUPOBAHHbBIE H
JTUYHOCTHO-OPUEHTHUPOBAaHHBIE  OOpa3zoBaTeNbHble  TexHonoruu. I[lpu  mpoBemeHuu  JeKIuit
WCIONIB3YIOTCS HATJISIAHBI (POPMBI IEMOHCTpAIMKM y4eOHOTo MaTepuana B BHAE MPE3CHTALUM, a TaKkxKe
JEKUUU TpernojaBaTesield, 3aHUMAIOIIUXCS HCCIEAOBAHUAMHU B 00JacT (U3UKU MHUKPO- U
HaHOCHUCTEM.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 JUCLUIUIMHE 00ECIIEUNBAET IPOBEPKY OCBOCHUS IUIAHUPYEMBbIX
pe3ynbTatoB o0ydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSITUNA TEKYLIETO,
PpyOEexKHOro U IPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILIUHE.

Cesi3p Mexay (GOpMUPYEMBIMH KOMIIETEHUUSMU W (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IpeJICTaBJIeHa B CIEIyIOIIeH Tabnule:

Komnerenuus HNuaukaTopbl 0CBOCHHA ATTecTallMOHHOE MEpPONpHUsiTHE
(KII 1)

[1K-10 3-1IK-10 3, K-8
VY-TIK-10 3, KH-8
B-I1K-10 3, K1-8

[1K-2 3-11K-2 3, KU-15
VY-TIK-2 3, KH1-15
B-I1K-2 3, KU-15

MK-2.1 3-11K-2.1 3, KHU-15
V-TIK-2.1 3, KH1-15
B-TIK-2.1 3, KU-15

I1K-8 3-11K-8 3
VY-TIK-8 3
B-I1K-8 3

I1K-9 3-I1K-9 3
VY-TIK-9 3
B-I1K-9 3




HIkanbl oeHKH 00pa3oBaTe/bHBIX JOCTHKEHU I

[lIxana KaXXq0r0 KOHTPOJIBHOTO MEPONPUSITHS JISKUT B mpenenaax oT 0 0 yCTaHOBJIEHHOTO
MaKCUMAaJIbHOI'O Oajljla BKJIIOYMTEIBLHO. MToroBas arrecranus II0 JHCIHILUIMHE oleHHBaeTca 1o 100-
OayUIHbHOM IIKaJie U MpeAcTaBisieT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHAH B paMKaX TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEIYIOIIEH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0aIoB OaJUIHHOM IIKaJe ECTS y4eOHOM TUCITUILIUHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYZCHTY, €CJIM OH IITyOOKO U MPOYHO
YCBOWII IPOTPAMMHBIN MaTepHal,
HCYEPITBIBAIOIIE, TIOCIIEN0BATENBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOMHO ero
M3JIaraet, yMeeT TECHO YBA3bIBAThH
TEOPHIO C TIPAKTHKOM, UCIIONIB3YET B
OTBETE MaTepHall MOHOTPapHIECKOM

JIUTEPATYPHIL.
85-89 B OreHKa «XOpOII0» BBICTABIISETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HAET

Marepua, paMOTHO U 110 CYHIECTBY
M3Jaraet ero, He J0MycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 O1eHKa «yIOBJICTBOPUTEIBHO

BBICTABIIACTCS CTYICHTY, €CJIM OH HMEeT
3HAHHUA TOJNBKO OCHOBHOTO MaTepHala,

3 - HO HE yCBOWII €r0 JeTaeil, 1omycKaeT
60-64 «Y0061€MEOPUMETILHO E HETOYHOCTH, HEIOCTATOYHO MPABUIIbHbIC
(GopMyIHpOBKH, HApyLICHUS
JIOTHYECKOH ITOCTIEIOBATENILHOCTH B
M3JI0)KEHUU IPOTrPAMMHOI0 MaTepuaa.

OreHka «HEYIOBIETBOPUTEIBHO»
BBICTABIISIETCS CTYICHTY, KOTOPBI HE
3HAET 3HAYUTEIbHOU YaCTH
MPOrpaMMHOT0 MaTepuaa, JOMyCcKaeT
H 60 2— F cymecTBeHHbIe omnOKku. Kak npasuio,
1K «HEYO0B1EMBOPUMETLHOY OLICHKA «HEYIOBICTBOPUTEILHOY
CTaBUTCSI CTYJCHTaM, KOTOpBIE HE MOTYT
MIPOJOJKUATE 00yUueHue Oe3
JOTIOJTHUTEIIBHBIX 3aHATHH 110

COOTBETCTBYIOIIEH NUCIUIIIIMHE.

8.  YUYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCHUILINHBI

OCHOBHAA JIMTEPATYPA:

1. DU J126 BBenenue B pU3NKy U MOAETUPOBaHKUE (POTOHHBIX KPUCTAILIOB : ydeOHOE ocoOue s
By30B, MockBa: HUSY MUDU, 2012



2. 91 J1 13 DnemeHTapHOE BBeIEHUE B TeopHIo HaHOcucTeM : , Cankt-IletepOypr: Jlans, 2022

3. DU 3-15 3apaum no ¢pusnKe HAHOCTPYKTYP I HAYUYHO-UCCIIEI0BATENIbCKON PabOTHI CTYCHTOB :
yaeOHo-MeToaudeckoe nocooue, U. FO. Katees [u ap.], Mocka: MUDU, 2007

4. O M31 Beenenue B (pu3uKy HAHOCTPYKTYD : yueOHOE mocobue 1yist By30B, M. M. Macnos, JI. A.
OnenoB, Mocksa: HUSTY MUOU, 2011

JOIIOJIHUTEJIBHASA JINTEPATYPA:
[MTPOI'PAMMHOE OBECITEYEHUE:

CrenranbHOe MporpaMMHoOe oOecriedeHne He TpedyeTcs
LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

1. O6pa3ubl nopucroro kpemuus (2-205)

2. JIeMOHCTpallMOHHBINA MPOEKTOP

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH JJIA CTYAEHTOB

IIpy wu3yueHuM Kypca  CTyAEHT JOJDKEH TBEPAO YCBOUTH IIOHATHE HAHOCTPYKTYp, HX
cucTeMaTH3aluoo, olimue (U3NYEeCKHe METOAbl MOJIyYEeHUs HAaHOCTPYKTYp M MX XapaKTepH3alluu,
OCHOBHBIE (pU3MUECKHE CBOMCTBA M MPUMEHEHHSI HAHOCTPYKTYP.

[Ipy wu3y4yeHHMH NEpBOTO pasjena, HEOOXOAWMO YUHMTHIBATh, YTO OCHOBHBIC HPUHIUITBI
KBAaHTOBOM MEXaHHMKH CTyJEHTaMH 3-r0 Kypca YCBaumBAaIOTCS OOBIYHO JIOCTATOYHO (hOPMAIIBHO.
[ToaToMy HEO0XOAMMO NHOBTOPUTH  OCHOBHBIE IIPUHLUIB KBAHTOBOM MEXAaHHUKHU: ONEPATOPBI
(Gu3NYeCKUX BENWYHMH, TMPHUHIUI HeomnpeaeneHHocTH, ypaBHeHue lllpemuwnrepa m np. OcHoBHOE
BHUMaHHE HYXHO yJIEJIUTh (U3UYECKUM BBIBOJIAM M3 PELIECHUS KBAHTOBOMEXAaHWYECKUX YPaBHEHHI.
IIpy 5TOM BaXXHBIM SBIISIETCS BONPOC: IPU KAKUX pa3Mepax HAHOCTPYKTYp M TemIepaTypax
HKCHEPUMEHTAIBHO NPOsBIAETCS d3PPEKT pa3MEpPHOro KBaHTOBaHUSA. {151 yCBOGHHUS 3THX BOIPOCOB
HEO0XOMMO peIuTh 3aJauu, NMPEeAJOXKEeHHbIe IMpernojaBaTesneM Mo 3Toil teme. Ocoboe BHUMaHME
HYKHO YAETUTh  C(HEpUYEecKON MOTEHIMAIbHON siME C OECKOHEYHO BBICOKUMH CTEHKaMH. JTO —
MOJIeNIb  TOJYIIPOBOJIHUKOBON cheprueckoll KBAaHTOBOW TOukH. IlomHOMepHOEe pelieHne ypaBHEHUs
Ipenunrepa i 3TOro ciiydas Ha 3-M Kypce — HEBO3MOXHO, ITOCKOJIbKY CTYJIEHTbI HE 3HAKOMBI CO
CHeUUANbHBIMA (YHKUIUSMH. PemieHre BO3MOXHO JIMIIb Ui YacTHOTO ciydas. OJHAKO CTYAEHT
JOJDKEH TO3HAKOMUTBCA C  IIOBEJIECHHWEM YAaCTHULBI B IEHTPAIBHOM I0JIE, T/I€ COXPAHSIETCS MOMEHT
KOJIMYECTBA JBWKCHUSA, C  YPAaBHEHUEM I KBaJgpaTa MOMEHTA, IIOBTOPUTh 3aKOH KBAHTOBAHHUSA
MOMEHTA U €0 IMPOEKIUHU Ha IPOU3BOJIBHYIO OCb.



Bropoii pa3aen MOCBSAIIEH M3JI0XKEHHUIO COBPEMEHHBIX METOJOB IOJIyUYEHHs] HAaHOCTPYKTYP.
CTyneHT AODKEH MO3HAKOMHUTBCS ~ C METOAAMU KOJUIOMIHOW XHWMHUH, MOJEKYJISPHO-TY4eBOM
snutakcuu u jap. OpHaKo, ¢ METOJMYECKOM TOYKH 3peHHst 0co00e MECTO 3aHUMaeT METOJ
TEPMUYECKOTO HAIBUICHUA. J{JIs1 yCIIENTHOTO MOBTOPEHHUS ATOTO pas3zeiia CTYJIEHT JO0DKEH MOBTOPHTH
MOJIEKYJISIPHO-KHHETUYECKYI0 TEOPHIO Ta30B M JJIEMEHTHl BAaKyYyMHOW TEXHUKH.  3HAHHUSA TI0
MOJICKYJISIpHON (hU3uke B oO0BbeMe Kypca oOImel (GU3MKK TO3BOJUT CTYJIEHTAM pelIaTh 3aJadd,
KOTOpPBbIE JJOCTATOYHO IITyOOKO MPOSCHSIOT CYIIHOCTh METOJAa U IMO3BOJISIOT MPOBECTH MPAKTUYECKU
Ba)KHbIE OLICHKU U pacyeTbl. OTIeNbHOr0 pacCMOTPEHHUs TPEOYIOT METO/IbI MTOJTyUEHHsI HAHOYACTHUI CO
CBOWCTBaMM IUIA3MOHHOTO pe30oHaHca. [lJis yCHemrHoro ycBOEHHS TeMbl TpeOyeTrcs B KauecTBe
CaMOCTOSITENIbHOW pabOThl MOBTOPUTH B paMKax Kypca oOmied (U3MKH 3JIeMEHTapHYI0 TEOpHUIO
JMICTIEPCUU JJISl Ta30B, TBEPABIX TNl M IUIA3MBbl U PEUIaTh 33Jauu, MPEATI0KESHHBIE MTPETo1aBaTesIeM 110
3TOU TEME.

JUis BbIMOJIHEHUS] Ja0OpaTOPHBIX PA0OT CTYJEHThl pa30uBarOTCsl Ha Opurajapl Mo 1Ba (B
MOPSAKE UCKIIFOUYEHUS 110 TPH) YETIOBEKA.

Ha nepBoM 3aHATHUM NPOUCXOAUT MHCTPYKTaX MO TEXHUKE OE30MaCHOCTH, O3HAKOMJIEHHE C
nepeyHeM paboT, KOTOpbIe HEOOXOAUMO BBINOJIHUTH B TEUYEHHUE CEMECTpa, U O3HAKOMJIEHHE C
MOPSAKOM JIOIYCKa, BBIIOJHEHUS U cjauu paboT. Ha mepBoM e 3aHATHH MPOMCXOIUT pacrpeieieHne
CTYACHTOB 110 Opuragamu (OArpyInam), COCTaBIseTCs rpaduk.

JlonmycK K BBIIIOJHEHHIO PabOThl MpPeayCMaTpUBAET COOECEOBAHHME CO BCEMHU CTYJEHTAMHU,
00pa3yromuMu Opurajy, ¥ ONpeessieT CTeNeHb TOTOBHOCTH KaXKA0TO M3 HUX K BBIMIOJIHEHUIO paOOTHI.
CobecennoBanre TPOBOAUTCA B TIpeAesax MPOTrPaMMBI TOTO Kypca, MO KOTOPOMY BBITTOJIHSIOTCS
paboTel. /st opueHTanuy HarpaBiIeHHus coOeceloBaHUs B ONMCAaHUM K KayKJ0i JJabopaTopHOi padboTe
COJIEPKUTCS TIepeueHb KOHTPOJIBHBIX BOIIPOCOB M CIIMCOK PEKOMEH/I0BaHHOM JuTeparypbl. Bo Bpems
JIOMyCcKa K paboTe CTyAECHTaM pa3pelIaeTcsl MoJb30BaThCs TOJNBKO CBOMM pabouuM xKypHaioM. Jls
cobeceJoBaHUS 10 JIONMYCKY K paboTaM OTBOJSTCS IEpBbIE JBa yaca Hauyana 3aHATHHA. B Tom ciyuae,
€CIIM OTBEYAlOIlMe CTYJICHTHI HE MPOSBWIN YAOBJIETBOPUTEIHHOIO MOHUMAHUS TEMBbI JJaOOpaTOPHOM
paboThl, OHU K BBINOJIHEHHIO PabOTHI He JomycKkatoTcs. (B ocraBiieecs 10 KOHIA 3aHATHS BpeMsi OHH
MOTYT M3Y4YUTh HEOOXOIUMYIO JINTEPATYPy M B KOHILIE 3aHATHUS MIOBTOPHO NMPOUTH cobecenoBanue.) B
Hayvaje BBIOJHEHUs JA0OpaTOPHOH pPaOOTHI CTYAEHTHl COBMECTHO C TPEMNOAaBaTe]IeM IOAPOOHO
M3y4YaloT YCTAaHOBKY M 3aTeM NPOBOJAT MPEIyCMOTPEHHBIE 3aJaHueM u3MepeHus. llomydeHHbie
pe3yabTaThl 3aHOCATCS B JaOopaTOpHBIA JKypHau. [lepem TeM Kak BBIKIIOYHTH YCTAHOBKY MOCHE
MIPOBE/ICHUS BCEX U3MEPEHUI HEOOX0AUMO Pe3yiIbTaThl OKA3aTh MPENOaBaTEeIIo.

Jns monydeHus 3adera Mo paboTe CTyIEHTHl O0s3aHbl MPEIbSBUTH OTYET, OJWH Ha BCIO
Opuragy. B oTuere 10yKHBI OBITH IPEACTABICHBI: CX€Ma YCTAaHOBKHU, TaOJIHUIIBI U3MEPEHHBIX BEJIMUMH,
HE00XO/IUMBIE PAacyeThl, rpaUKU MOTYYEHHBIX 3aBUCUMOCTEH, OIIMOKM M3MEPEHHH, 3aKIII0YeHUe 10
pabote, comepkaiiee OOBSCHEHHE MOJYUYEHHBIX PE3YJIbTaTOB M COMOCTABICHHUE 3THUX PE3yJIbTaTOB C
TEOPETUYECKUMHU 3aKOHOMEPHOCTSIMHU.

3auer 1o paboTe NPOCTABISIETCA TOCJIE 3aKIIOYUTEIBHOIO cOOeceOBaHMs, Ha KOTOPOM
YTOYHSIIOTCSl JICTAIA TEOPETUYECKOTO COOECEeOBAHMUS, BBIACHSIETCS IMOHMMAaHUE ITPOBOIMMBIX
UCCIIEZIOBAaHUM U INOJIyYEHHBIX PE3yJbTaTOB, ONPEIEIAETCS 3HAaHUE XapaKTEPUCTHK M BO3MOXHOCTEH
nabopaTtopHoil ycraHoBKH. [IpreM 3auera mpon3BOAUTCS B KOHLE 3aHATHS.

CTyeHThI BBIIOJIHMBIIME, HO HE cllaBIIne OoJiee 0JHOM 1abopaTopHO paboTh! K AaIbHEUIITNM
paboram He nmomyckarorcs. OTueTsl 1Mo JabopaTOpHBIM paboTaM XpaHATCS Ha Kadeape 10 KOHIA
ceMecTpa



11. YYEBHO-METOJIMYECKUE PEKOMEHIALIMHU JJIsI MTPEMMOJABATEJE

[Ipy M3MOKEHUH TMEPBOTO pasjena HEOOXOAMMO YYHUTBIBATh, YTO OCHOBHBIE HPUHIUITHI
KBaHTOBOM MEXaHUKH CTYJACHTaMH 3-TO Kypca yCBAWBAIOTCS OOBIYHO JOCTATOYHO (hopmasibHO.
[TosToMy HEOOXOIMMO MOBTOPEHHE B OOIIMX YepTax IPHHIMIIOB KBAaHTOBOW MEXaHHUK: OTIEPaTOpOB
¢u3nyecKkux BeNWYMH, MNPHUHIMIA HeomnpeaeneHHocTH, ypaBHeHust Ilpegunrepa. C Meronamu
pemienus ypaBHenus IllpenuHrepa nnsi OJHOMEpPHBIX MOTEHLUUAIBHBIX SIM CTYIEHTBHI 3HAKOMBI
J0cTaTouyHO Xopoiio. [ToaToMy 3TOT paszen MOKHO JaTh Ui CAaMOCTOSITENbHOM MpOopadOTKe WM B
¢dbopme 3amay. OCHOBHOE BHUMAHHE HYXKHO YICIUTh (U3MUECKUM BBIBOJAAM U3 pEIICHUs
KBAaHTOBOMEXAHUYECKUX ypaBHEHMU. [Ipu 3TOM BaKHBIM SIBISIETCA BOIPOC: MPH KaKUX pa3zMepax
HAaHOCTPYKTYp U TeMIlepaTypax dKCHEPUMEHTAIBHO MPOsBIsLeTcs dP(eKT pa3MepHOro KBAaHTOBAHMSI.
3TOT BOMpPOC MOXXHO OGOPMHUTH B BHUJE 33a/a4M, HO HYXHO IOMHHTBH, YTO €€ PELICHHE BO3MOXHO
TOJILKO C TIOMOIIbIO TpernojaaBarens. YacTh 3aHATHS MHTEPECHO IOCBATUTH CPEPUICCKOM
HOTCHHI/IaJ'II)HOI\/'I sIM€ C OECKOHEYHO BBICOKMMH CTEHKaMH. OTO — MOACIb HOHynpOBOI[HI/IKOBOﬁ
chepuyeckoit kBaHToBoM ToukH. [lomHOMEpHOE pemienue ypaBHeHus [llpeaunHrepa ais 3Toro ciyvas
Ha 3-M Kypce — HEBO3MOXKHO, MOCKOJIbKY CTYAEHThI HE 3HAKOMBI CO CHEUHMATbHBIMU (PYHKIHSIMHU.
Pemenne BO3MOXXHO JHIIb ISl 4acTHOro ciydas. OJHAKO TMOJNE3HO MO3HAKOMUTH CTYAEHTa C
MOBEJICHUEM 4YaCTULbl B LEHTPAJIbHOM TIIOJIe, T/I€ COXPAHSIETCS MOMEHT KOJUYECTBA JBUKEHUS,
paccMOTpeTh ypaBHEHUs JJIs KBaJpaTa MOMEHTA, 3aKOH KBAaHTOBAaHUS MOMEHTAa U €ro MPOEKIMH Ha
MIPOU3BOJIBHYIO OCbh.

Btopoiil pazgen mocBsIieH U3I0KEHUI0 COBPEMEHHBIX METOAOB MOJYYEHHS HAHOCTPYKTYP.
371ech HEOOXOAUMO PacCMOTPETh METOAbl KOJUIOMAHON XUMHH, MOJEKYJISIPHO-Ty4eBOW 3MUTAKCUU U
np. OnHako, ¢ METOAMYECKON TOUKHM 3peHHsi 0co00e MEeCTO 3aHMMAaeT METOJl TEPMHUYECKOIo
HamblieHUs. J[eWCTBUTENBHO, HU3JI0KEHHUE 3TOr0 METOo/a IO3BOJISIET BCIOMHUTh U CYIIECTBEHHO
JIOTIOJIHUTh 3HAHMS CTYJEHTa MO BaKyyMHOM TEXHHKe. 3HAHUS 10 MOJIEKYJSpHOH (u3uke B 00beme
Kypca oOmel (u3MKM MO3BONSIET CTYACHTAM pellaTh 3a/Jadd, KOTOpble JOCTATOYHO TIyO0OKO
MPOSICHAIOT CYIIHOCTh METOJIa M IO3BOJISAIOT MPOBECTU MPAKTUYECKU BaXKHBIE OLICHKU M PACUETHI.
3,[[er YMCCTHO IMO3HAKOMHUTH CTYACHTOB C MCTOAOM JIA3CPHOI'0 HAIbBLIJICHUA, KOTOpBIfI AKTUBHO
pa3zBuBaerca. OTACIBHOIO PacCMOTPEHHUsI TPEOYIOT METOJIbI MOJTYUYEHUsT HAHOYACTHUIl CO CBOMCTBAMHU
IUTA3MOHHOTO pe3oHaHca. DQPQEKTh IUIa3MOHHOTO pPE30HAHCA MOXKHO H3JI0KHTh HAa OCHOBAaHHUU
3JIEMEHTAPHOM TEOPUH TUCIEPCUU IS TIIa3MBbl.

ABTOp(BI):

YuctsakoB Anekcanap AnekcanapoBud, A.¢.-M.H., C.H.C.



