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AHHOTALMS

JlucuuniauHa MocBsIeHa ONUMCAaHUI0 3aKOHOMEPHOCTENH U MEXAHM3MOB aTOMHBIX ITPOLIECCOB B
HaHOCTpYKTypax. KiltoueBbIMH SBISIOTCS MpoLiecCchl 00pa3oBaHMsI HAHOYACTHIL, BKIHOYAsl YIJIEPOIHbIE
HaHOTPYOKM M (yJulepeHbl, HA IOBEPXHOCTH, B 00bEME MaTepuasoB, B KaHAJIaX U MOpax, MPOLECCHI
(hopMHpOBaHUS TJIEHOK HAHOMETPOBOM TOJIIMHBL, YIIOPSIOYEHHBIX HAHOCTPYKTYp M3 HaHoyacTuil. B
Kypce paccMaTpUBAIOTCS INPUMEPbl HEPABHOBECHBIX IIPOLIECCOB, HAa KOTOPBIX JEMOHCTPUPYETCS
peanu3anys pa3IMyHBIX ClieHapueB (POPMHUPOBAHMS HAHOCTPYKTYpP C Pa3IMYHBIMU CBOWCTBAMH H
MI0Ka3aBalOTCs. BO3MOYKHOCTH COBPEMEHHBIX 3KCIIEPUMEHTAIBHBIX METOJIOB UCCIIEOBAHUS MTPOLIECCOB
B HaHocucreMax. Kypce oTpakaeT COBPEMEHHOE COCTOSSHUE MPEACTABIECHUN O KHHETUKE
HEPABHOBECHBIX IIPOLIECCOB.

1. IEJIH U 3ATAYA OCBOEHHUS YYEFHOM JJUCHUILIAHBI

LlenssMu ocBOeHHMsST Y4eOHOW IMCUMIUIMHBI SBISIOTCS  M3yYCHHE COBPEMEHHBIX IPOOJieM
(u3nyecKoil KUHETUKY U HEPAaBHOBECHON CTaTUCTHUUECKON MEXaHUKH, O3HAKOMJICHHE C TPUMEHEHUEM
COBPEMEHHBIX METOJ/IOB T€OPETUYECKOM (M3UKK U (PU3UKKM HEPAaBHOBECHBIX MPOLECCOB JI aHAIU3a
Pa3HOOOPa3HBIX CUCTEM, COCTOSIIIUX U OOJIBIIOTO YKCIIa OJJMHAKOBBIX OOBEKTOB.

2. MECTO YYEBHOM JJUCIUILJINHBI B CTPYKTYPE OOII BO

du3nyeckas KUHETUKA 3aHUMAET BaXXHOE MECTO B OCBOCHHUE TEOPETHUUECKUX U NMPAKTUYECKUX
METOJMK pacyera 3aJay, BO3HUKAIOIIMX B HAy4YHO MCCIEAOBATEIbCKON U WHXEHEPHO —
BHEJIPEHUYECKOU paboTe nHKeHepa-(hu3mKa.

Hapsimy co 3HaHUSIMHU OCHOB COBPEMEHHOU CTATHCTUYECKOW (MUK U (PU3UUECKON KUHETHKH,
CTYJCHTBI MMOyYaT MPAKTHYECKUE HABBIKH: pacyeTa CIIOXKHBIX MPOIECCOB, TTOCTAHOBKU (PH3UUECKHX
SKCTIEPUMEHTOB B MOJIEKYJISIPHOU (PU3HKeE.

YPOBEHBb CIIOXKHOCTH TEOPETHYECKUX M IMPAKTHUYECKUX 3aJaHUI MOJHOCTBIO COOTBETCTBYET
TpeOOBaHUSAM rOCYJapCTBEHHOTO 00pa30BaTEILHOIO CTaHAAPTA.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATbHI
OBYYEHUA

YHuBepcanbHbIe H(WIH) 001enpoecCuoHaNbHbIe KOMIIETECHIIH:

| KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIINN | KOI[ W HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUA

[TpodeccuonanbHble KOMIETEHIIMM B COOTBECTBUU C 3aJadaMd U oOBbekTamMu (00aacTsaMu
3HaHUI) TPOpeCCUOHATBLHOM 1A TETFHOCTH:

3apaua O0beKkT Win Koa n naumeHoBaHue Koa n naumenoBanue
npodeccuoHaIbLHOM 00J1aCTh 3HAHUS npodeccuoHaIbLHOM HHIUKATOPA
aesiteabHocTH (3I1]1) KOMIIeTCHIIMH; JOCTHKEHUSA
OcHoBaHue npodeccuoHaIbLHOM
(mpogeccHOHANBHBIN KOMIIETEHIIUH
cranaaprt-IIC, ananu3
OIIbITA)




VYyacTue B IpoBeICHUHN
TEOPETUUECKHUX
HCCIEIOBaHNH,
[IOCTPOECHUHU
(bu3MIecKux,
MaTEMaTHYECKUX U
KOMITBIOTEPHBIX
MOJEJIEH U3ydaeMbIX
MPOLECCOB U SIBIICHU,
B IIPOBEJICHUU
AQHATUTUYECKUX
HCCIIE0BAaHUN B
MPeAMETHOMN 00IacTH
o MPOopUITO
creluanau3auuu

Hay4YHO-UCCJIEN0BATEIbCKUN

[IpuponHbie n
COLIMAJIbHBIC SIBJICHUS
1 IIPOLIECCHI

[TIK-2 [1] - Criocoben
BBIOUpATh U IPUMEHSITh
Heo0XoanuMoe
obopyoBaHue,
WHCTPYMEHTHI U METO/IbI
HUCCIEeOOBAaHUN IS
perieHus 3aaad B
U30paHHOM MpeIMEeTHON
obnactu

OcHosanue:
[IpodeccronanbHbIit
crannapt: 40.044

HpOI/ISBOJICTBCHHO-TCXHOJ'IOFI/IT-ICCKI/Iﬁ

KBanudunupoannoe
HCIIOJIb30BaHUE
WCXOJHBIX TaHHBIX,
MaTepHasoB,
o0opypoBaHus,
METOJI0B
MaTeMaTUYeCKOro U
¢uznueckoro
MO/IETTUPOBAHUS
MIPOU3BOJACTBCHHO-
TEXHOJIOTHYECKHUX
IIPOLIECCOB U
XapaKTePUCTHUK
HAyKOEMKHUX
TEXHUYECKUX
YCTPOUCTB U OOBEKTOB,
BKJTIIOYAst
HCIOJIb30BaHUE
AITOPUTMOB U
MIpOrpaMM pacueTa ux
napaMeTpoB

Mogpenu, MeTo bl U
cpeacTaa
(GyHIaMeHTaNbHBIX U
TIPUKJIATHBIX
HCCIEA0BaHUN U
pa3paboToK B
00J1IaCTH MaTeMaTUKH,
(bU3HUKYN U IpYyTUX
€CTECTBEHHBIX U
COIIMAITBHO -
HKOHOMHUYECKUX HAYK
o PoGUIIIM
MPEIMETHOU
NeSITeTbHOCTH B
HayKe, TeXHUKE,
TEXHOJIOTHUSIX, &
TaKxke B cepax
HAYKOEMKOTO
MIPOU3BO/ICTBA,
YIpaBJICHUS U
OusHeca

I1K-3.3 [1] - Cnocoben
UCIIOJIb30BaTh
COBPEMECHHBIC SI3bIKH U
METOAbI
POTPaMMHUPOBaHMUS,
KOMIIJICKChI IPUKJIaJJHBIX
KOMITBFOTEPHBIX
pOTrpaMM, CETEBbIC
TEXHOJIOTUH TIPH
PEIICHUH HAYYHBIX U
TEXHOJIOTMYECKHX 3a71a4
B 001aCTH
MaTEeMaTHYECKOTO
MOJICTHPOBAHHSI
(U3NYECKUX MPOLIECCOB

Ocnosanue:
[TpodeccrnonanbHbIM
crannaprt: 40.011,
40.044, 40.104

3-T11K-2[1] - 3nats
COBPEMEHHOE
obopyioBaHue,
WHCTPYMEHTHI U
METOBI UCCIIETOBAHNN
JUISl pelIeHus 3a/1a4 B
n30paHHOMN
MpeIMETHOM 00JacTH.
V-TIK-2[1] - YmeTh
KPUTHYECKH
OIICHUBATh, BEIOMPATH
obopymoBaHus,
WHCTPYMEHTOB U
METO/IOB
HCCIIEJOBAaHUN B
n30paHHON
MpeAMETHOM 00J1acTH |
B-TIK-2[1] - Bnanets
HaBBIKAMH BBIOOpA U
MIPUMEHEHUS
obopyoBaHue,
WHCTPYMEHTHI U
METOJBI MCCIEeTOBAaHNH
JUISl peleHus 3a/1a4 B
n30paHHON
MpeIMETHOM 00JIacTH.

3-11K-3.3[1] - 3uarb
COBPEMEHHBIC SI3bIKH U
METO/IbI
MIPOTpaMMHPOBAHUS,
KOMILJIEKCHI
TIPHUKJTATHBIX
KOMITBIOTEPHBIX
MpOTpaMM, CETEBEIE
TEXHOJIOTHH MIPU
pEIICHNY HAYyYHBIX
TEXHOJIOTHUECKHUX
3aja4 B 00s1acTu
MaTeMaTH4eCKOro
MO/JICITUPOBAHUS
(buznueckux
IIPOLIECCOB;
V-IIK-3.3[1] - Y™meTb
HCII0JIb30BATh
COBpPEMEHHBIE SI3BbIKU U
METOIBI
MPOrpaMMHUPOBAHHS,
KOMIUICKCHI
MIPUKIIATHBIX
KOMITBIOTEPHBIX




MPOrpaMM, CETEBBIC
TEXHOJIOTUH TIPH
pEIIeHNN HAYYHBIX U
TEXHOJOTHYECKHUX
3a1a4 B o0yacTu
MaTeMaTHYECKOTO
MOJIETTUPOBAHUS
(bU3UIeCKUX
MIPOILIECCOB;
B-TIK-3.3[1] - Bnagets
COBPEMEHHBIMH
SI3BIKAMU U METOIAMH
MIPOrPaMMHUPOBAHHSI,
KOMILIEKCAMU
MIPUKITaTHBIX
KOMITBIOTEPHBIX
MPOrpaMM, CETEBBIMU
TEXHOJIOTUH TPH
pElIeHNN HAyYHBIX U
TEXHOJOTMYECKHUX
3a1a4 B o0yacTu
MaTeMaTUYECKOTO
MOJIETTUPOBAHUS
(bu3mIecKuX
MIPOIIECCOB

4. BOCIIUTATEJIbHBINA IOTEHIIAAJI JUCHUATLJIAHBI

Hanpasnenus/nienu
BOCIIUTAHUSA
[Ipodeccrnonansroe
BOCIIUTAHUC

3amaun BocniuTaHus (KOx)

Co3naHue ycaoBuUid,
oOecnieunBaromux, GOpMUPOBAHNE

YyBCTBA JJUYHOU OTBETCTBEHHOCTH 32
Hay4YHO-TEXHOJOTUYECKOE Pa3BUTHE
Poccun, 3a pe3ynpTaThl UCCIIEJOBAaHUM

u ux nocaeacteus (B17)

BocnuraTensHBIN ITOTEHITHAI
JHCIUTILINH

1. Ucnonp3oBanue
BOCIIUTATEILHOrO IMMOTCHIIMANA
JTUCIUIUINH TPO(eCCUOHATILHOTO
MoayJIst Uit popMHUpOBaHUS
YyBCTBA JIMYHOU
OTBETCTBEHHOCTH 3a JOCTIDKCHHUE
nunepcrBa  Poccuu B Beaymmx
HAay4YHO-TEXHUYECKUX CEKTOpPaX U
dbyHIaMEHTATBHBIX
HCCIICIOBAHUSAX,
00€eCIIEYNBAIOIINX €€
SKOHOMHUYECKOE Pa3BUTHE U
BHEIIHIOK 0€30I1aCHOCTb,
MOCPEICTBOM KOHTEKCTHOTO
oOyueHus1, 00CyKACHUS
COLMAJIbHOW U MPAKTUYECKOU
3HAYUMOCTH PE3YJIHTATOB
Hay4HbBIX MUCCJIEIOBAHUN U
TEXHOJIOTHYECKUX pa3padOToK.
2.HUcnons3oBanne
BOCIIUTATEIBLHOrO MOTEHIIHANA
JUCIHUTIINH TPO(EeCCHOHATBEHOTO




[Ipodeccuonansuoe
BOCITUTAHUC

Coznanue ycnoBui,
oOecrneunBaroux, OpMUPOBaAHUE
HAYYHOT'O MUPOBO33PEHHMS, KyJIbTYPHhI
IMMONCKAa HECTAHAAPTHBIX HAYYHO-
TEXHUYECKUX/TIPAKTHUECKUX PELICHUH,
KPUTHYCCKOT'O OTHOIICHUS K

HCCICAOBAHUAM JDKCHAYYHOI'O TOJIKA
(B19)

MoayJIst Uit popMHUpOBaHUS
COIIMAJIbHOW OTBETCTBEHHOCTH
YYEHOTO 32 PE3yJIbTaThI
HUCCIIEI0BAHNN B UX TTOCIIC/ICTBHUS,
Pa3BUTHS UCCIIEIOBATEIBCKUX
KadeCTB MOCPEACTBOM
BBITIOJTHEHHSI Y4eOHO-
HUCCIEI0BATEILCKUX 3aJIaHuM,
OpPUEHTHPOBAHHBIX HA U3YUYCHHE U
MIPOBEPKY HAYUYHBIX (DAKTOB,
KPUTHYECKHI aHATH3
myOnauKanuii B
npodeccnoHanbHOM 001acTH,
BOBJICUCHUS B PEATbHBIC
MEXIUCIUTUTMHAPHBIC HAYYHO-
HCCIIEIOBATENCKUE TPOEKTHI.
1.Mcnonb3oBanue
BOCITUTATEILHOTO TIOTCHIIHAJIA
JTUCIUILIAH/TIpakTHK «Hay4Ho-
uccienoBarenbckas padboTay,
«IIpoexTHas mpakTUKay,
«Hayunslil ceMuHap» Jis:

- (opmupoBaHUS TOHUMAHUS
OCHOBHBIX TIPUHITUATIOB H
Croc000B HAYYHOTO MO3HAHUS
MUpa, Pa3BUTHS
HCCIIEA0BATENIbCKUX KaYeCTB
CTYJICHTOB TTOCPEJICTBOM UX
BOBJICUCHUS B
UCCIIEIOBATENbCKHUE TPOEKTHI 110
001acTAM HayYHBIX
uccienoBanuil. 2.Mcnonb3oBanue
BOCITUTATEIbHOTO MOTEHIIMAJIA
quctumuind "Meropus HayKu U
unxeHepun", "Kpurnueckoe
MBIIJICHUE YU OCHOBBI HAYYHOU
KOMMYyHuUKanuu'", "BBeaeHue B
cnenuanbHocTh", "HayuHo-
uccienoBaTenbckas pabora',
"Hayunblii cemunap" mis:

- (opmupoBaHUs CIOCOOHOCTH
OTJIETISITh HACTOSIIINE HAYYHBIC
UCCIIEIOBAHUSI OT JDKEHAYIHBIX
MIOCPEACTBOM IIPOBEEHUS CO
CTYJICHTaMH 3aHITHIA U
peryJsipHbIX Oecen;

- (opmupoOBaHUST KPUTHUYECKOTO
MBIIUICHHS, YMCHHS
paccMaTpuBaTh pa3IuYHbIC
HCCIIEA0BAHMS C DKCIIEPTHOU
MO3UIUH TOCPEICTBOM
00CYXJIEHUS CO CTyIEHTaMHU




[IpodeccuonanbHoe
BOCIIUTAaHUEC

[IpodeccuonansHOE
BOCITUTAHHE

Coznanue ycnoBui,
o0ecrneunBaronux, opMUPOBaHUE
TBOPYECKOTO
HMH)XEHEPHOT0/TIpOeCCHOHATBHOTIO
MBIIIEHHSI, HABBIKOB OpraHU3allu
KOJUIEKTUBHOM IIPOEKTHOU
nesitenbHocTH (B22)

Coznanue yciaoBuid,
obecneunBaronux, GopMupoBaHue
OTBETCTBCHHOCTH U aKKYPaTHOCTH B
paboTe ¢ ONIaCHBIMH BEIICCTBAMH U

pu TpeOOBaHUSAX K HOPMaM BBICOKOTO

Kkiacca 9ucToThl (B35)

COBPEMEHHBIX UCCIIEIOBAHUM,
HCTOPUYECKHUX MPEITOCHUIOK
MOSIBJICHUS TE€X WJIM UHBIX
OTKPBITUHA U TEOPHH.
1.Mcnonb3oBanue
BOCITUTATEIbHOTO OTEHIIMAIIA
JUCLUIUIMH TPOQeCcCHOHATBLHOTO
MOJIYJISL ISl pa3BUTHSI HABBIKOB
KOMMYHUKAIUU, KOMaHIHOU
paboThI U IUJEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBIIIEHHS], CTPEMIICHUS
ClIeZIOBaTh B MPO(eCCHOHATEHON
JIeSITEIIbHOCTH HOpMaM
MOBEJICHUS, 00ECTIEYMBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYJOBOM JESATEIBHOCTH U
HEeCTy>KeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 3a NIPUHSATHIE
pelIeHus Yyepe3 MOAr0TOBKY
TPYMIOBBIX KYPCOBBIX paboT U
MIPAKTUYECKUX 3aJJaHUM, pelieHne
KEHUCOB, IPOXO0XK/IEHUE MPAKTUK U
noarotosky BKP.
2.Mcnonb3oBaHue
BOCIIUTATEIbHOTO OTEHIIMAIIA
JUCLHUIUIMH TpO(eCcCHOHATBLHOIO
MOAYJIS JUIsl: - (POPMUPOBAHUS
IIPOU3BOJACTBEHHOI'O
KOJUIEKTUBH3MA B XOJI€
COBMECTHOT'O PEUICHMSI KaK
MOJIETIbHBIX, TAK U IPAKTHUECKUX
3a/1a4, a TAKXKe MyTeM
MTOAKPEIUICHNE PAllMOHAIBHO-
TEXHOJIOTMYECKUX HABBIKOB
B3aUMOJICUCTBUS B IPOEKTHOMN
JIeATETbHOCTH SMOLIMOHATIbHBIM
s dexTom ycrenrHoro
B3aUMOJCHCTBUS, OLYIIECHUEM
pocra o0rmieit 3 dexTuBHOCTH
MIPU pACTIPECICHUHN IPOEKTHBIX
3a/1a4 B COOTBETCTBUU C
CUJIbHBIMM KOMIIETEHTHOCTHBIMU
Y SMOLMOHAJIbHBIMU CBOMCTBaMU
YJICHOB NMPOEKTHOM I'PYMIIBL.
1.Mcnone3oBanue
BOCIIUTATEIbHOTO MOTEHIIMAJIA
MPOPMIBHBIX AUCIUIUIMH
«BBeneHue B crielMaIbHOCThY,
«BBeneHne B TEXHUKY
(bU3UYECKOTO IKCTIEPUMEHTAY,
«M3mMepeHnst B MUKpO- U




HaHORJICKTPOHHKE,
«H(pOopMaIIMOHHBIE TEXHOJIOTUH
B (PM3NYECKUX UCCIIEIOBAHUSIXY,
«OKcnepuMeHTanbHast yaeOHO-
uccleioBaTeNbCcKas paboTay JUIs:
- (opMupoBaHUs HaBBHIKOB
0€3yCIIOBHOTO BBIITOJHEHUS BCEX
HOpM 0€30MacHOCTH Ha paboueM
MeCTe, COOIIOICHUHN Mep
MPEIOCTOPOKHOCTH TIPH
BBITOJIHEHUH UCCIIE0BATENBCKUX
Y TIPOM3BOJICTBEHHBIX 32144 C
OIaCHBIMH BEILIECTBAMU U Ha
000pyI0BaHUA
MOJIYTIPOBOTHUKOBOM
MIPOMBIIIJIEHHOCTH, @ TAKXKE B
MOMEIICHUAX C BBICOKMM KJIAaCCOM
YHCTOTHI TOCPEICTBOM
MPUBJICUEHUS ICHCTBYIOMINX
CTICTIHAIACTOB
MOJIYTIPOBOTHUKOBOM
MPOMBIIIICHHOCTH K pean3ainuu
y4eOHBIX TUCIUIUIUH U
COIIPOBOKACHUIO IPOBOIUMBIX Y
CTY€HTOB IIPAKTUYECKUX paboT B
ATHX OpraHU3aIHsAX, Yepe3
BBINOJIHEHUE CTYICHTaMHU
MPAaKTUYECKUX U Ja00paTOPHBIX
paboT, B TOM 4yHCIe C
MCTIOJIb30BAHUEM COBPEMEHHBIX
CAIIPoB 11 MonenupoBaHus
KOMITOHEHTHOM 0a3bl
3JIEKTPOHUKH, U3MEPUTEIBHOTO U
TEXHOJIOTUIECKOTO
obopynoBaHus Ha Kadeapax,
nabopaTopusiX U IEHTpax
HWHT3JI; 2. Ucnons3oBanue
BOCIIUTATEILHOTO TIOTEHIIAANA
MpOQUIBHBIX TUCUUTUIHH
«CriennpakTuKyMm 1o pusuke
HaHOCHUCTEMY, «CHIEIIIPaKTUKYM
M0 HAHOTEXHOJIOTHSIM),
«CrenuanbHbIi MPAKTUKYM T10
(U3HKEe HAHOCUCTEM,
«CoBpeMeHHBIE TPOOIEMbI
(U3MKN KOHJCHCUPOBAHHBIX CPET
(cmericemuHap)»,
«DKCTIEPUMEHTAIbHBIE METO/IbI
UCCIIEIOBaHMsI HAHOCTPYKTYP
(cnericemuHap)», 1is: -
hopMHUpOBaHHS
poQeCCHOHAIBHOU




5.

KOMMYHHKAIIMK B HAYYHOMH cpene;
- (hopmupoBanus
Pa3HOCTOPOHHETO MBIIUICHUS U
TPEHUPOBKU TOTOBHOCTH K paboTe
B IIpoheccnoHanbHOM 1
COIIMAJILHOM cpesax
MOJIYTIPOBOTHUKOBOM
MPOMBIIICHHOCTH -
(dbopMHUpOBaHUS YMEHUI
OCYIIECTBIISITH CAMOAHAIIH3,
OCMBICIMBATh COOCTBEHHBIE
npo¢eCCHOHAIIbHBIE U
JIMYHOCTHBIE BO3MOKHOCTH JIJISt
CaMOpPa3BUTHS U
camMo00pa30BaHUsl, B LENAX
MIOCTOSTHHOTO COOTBETCTBUS
TpeOoBaHUAM K 3(pPEKTUBHBIM U
MIPOTPECCUBHBIM CTIETIHATICTOM
JUIs pa3paboTOK HOBBIX
MaTepHuaioB U YCTPOUCTB MO
HaNpaBJICHUSAM, CBA3aHHBIM C
CBUY 51eKTpOoHUKON, MUKPO- U
HaHOIIpolleccopamu,
ONITUYECKUMHU MOAYJIATOPAMH U
IPUMEHEHHEM HOBBIX
MaTEepHAJIOB B HAHOAJIEKTPOHHBIX
KOMIIOHEHTax yepes
OpTaHU3AIHIO TPAKTHKYMOB B
OpraHu3alMsIX Mo pa3paboTke u
TIPOU3BOJICTBY
MOJIYTIPOBOIHUKOBBIX U3/IENNH,
WCTIOJIb30BaHUE METOJIOB
KOJIJIEKTUBHBIX (hOpM
IM03HABATEIILHOM JCSITCIIFHOCTH,
POJIEBBIX 33JJaHUN, KOMAHIHOTO
BBITIOJIHEHHSI YI€OHBIX 3aJaHAN U
3alIUTy UX PE3yJIbTaTOB.

CTPYKTYPA U COJEPKAHUE YYEFHOMN TUCIUATLINHBI

Paznensl y‘le6H0ﬁ JUCHUITIINHBI, UX 06’LCM, CPOKH U3YUCHU U (pOpMLI KOHTPOJIA:




IL.IT

HaumenoBanmue
pasaesa yueOHoi
AUCHMILINHBI

Henenn

Jlexknuu/ Ilpaxkr.
(cemmuHapsw! )/
JlaGopaTopHbIe
padoThbl, 4ac.

Oo0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

HegeJIs)

MakcnMaJdbHBIN

0aJi1 3a pazgea™*

ATTecTanus

pasaena (popma*,

HeJ1eJst)

HNuaukaropsl
OCBOCHHUS

KoMIIeTeHIIN

6 Cemecmp

Onpenenenne
MHTENIEKTYyaIbHBIX
MaTepuajIoB |
KIaccupuKaus

nux

7/14/0

N
(9]

w
o

o0

duzuka
HpOI/ICXOI[HIJ_II/IX
WHTEJIEKTyaTbHBIX
MaTepuaioB

MPOIIECCOB

B

9-15

8/16/0

25

3n-

15

3-IIK-

V-
[K-2,
B-
[K-2,
3-T1K-
3.3,
V-
IK-
3.3,
B-
IK-
3.3

HUmoeo 3a 6 Cemecmp

15/30/0

50

KoHnTpoibHbIe
MeponpHUATHSA
Cemectp

3a

6

50

3-I1K-

V-
I1K-2,
B-
I1K-2,
3-IIK-




* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OanioB JoipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT H
(unn) 3K3aMeH

CoxpalieHne HaMMEHOBAaHUH (POPM TEKYILEr0 KOHTPOJIS U aTTECTALUH Pa3/AeiioB:

O06o3na | I[To1HOe HaMMeHOBaHMe

yeHue

30 3amanue (3a1a4a)

3 3auer

KAJIEHJIAPHBIN IVIAH

Henen | Temsl 3ansaTuii / Coaep:kanue Jlek., | IIp./cem. | JIa6.,

" yac. , yac. yac.
6 Cemecmp 15 30 0

1-8 OnpenesieHne HHTEJEKTYAJIbHBIX MATEPHAJIOB H UX 7 14 0
KJacCu(puKamus

1-8 OnpenesieHne HHTEJEKTYAJbHBIX MATEPHAJIOB H UX Bcero ayiutopHbIx 4acoB
KjIaccupurkanus 7 | 14 | 0
MarauTtHble HAaHOYACTHUIIBI U 00€CCONIMBAHUS MOPCKOM BOABI | OHiaiiH
YMHBIC TTOJTMMEPHBIE THIPOTEITU 0 0 0
Martepuassl ¢ oTpunateabHbIM kKoddduimentom [lyaccona
Meramarepuanisl B Texuuke CBY

9-15 Pdu3nka nMpoueccoB NPOMCXOASIIMX B MHTEJIEKTYaIbHBIX 8 16 0
MaTepHaJIoB

9-15 @u3uKa NPo1EecCOB MPOUCXOASIINX B HHTEJIEKTYAJIbHbIX Bcero ayauTopHbIX 4acoB
MaTepuaJioB 8 | 16 | 0
WNHTennexTyalbHble CBOMCTBA CYCIIEH3UI Omnuaiin
Oo6parumoe nepekiroueHue GoOHOCTH/PUIBHOCTD 0 0 0
noBepxHocTU [Ibe303meKTprueckne reHepaTopsl (Ha
Tese/0aexKIe)
Marepuansl ¢ 3¢pexrom namsaTi GopMbl (HUTHHOI, HUKEIIb-
THUTaH)
VckyccTBEHHBIE MBIIIIIBI U3 YTIEPOAHBIX HAHOTPYOOK

CokpalieHHbIe HAUMEHOBAHMS OHJIAH OTIUIA:

O6o03una | [TosiHOoe HaMMeHOBaHME
YeHHue

oK DJIEKTPOHHBIN KypC

[IM [TOTHOTEKCTOBBIN MaTepUall
T1JI ITomHOTEKCTOBEIE JIEKIIMH
BM Buneo-maTepuaisl

AM Aynino-Matepualibl

[Ip3 [Ipe3zenTanuu

T Tectbl

OCM DJIEKTPOHHBIE CITPABOYHBIE MATEPUAJIBI
ncC HNHTEpaKkTUBHBIN CalT




6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

JucuuruiiHa peanu3yeT KOMIIETEHTHOCTHBIM TOAXOJ UM MPEAyCMaTpuUBacT IIUPOKOE
WCTOJNB30BaHME B Y4YeOHOM TIpoIlecce AakTHBHBIX (OpM TpOBeNeHHs 3aHATUH (KOMIBIOTEpHBIE
MPAaKTUKYMBEIL, p3360p JOMalITHUX SaHaHHfI, CUCTEMA KOHTPOJBbHO-U3MEPUTCIIBHBIX MAaTCpruaioB,
BKJIrO4as TeCTI)I) a TaKXKe, IPOBCIACHUC 3aHSATHU C MCIIOJIL30BaHUEM MMPOCKTOpPa B COUCTAHHMU C
BHEAYJIUTOPHOW paboToi C 1enblo (GopMupoBaHUS H Pa3BUTHSI NPOGECCHOHATBHBIX HABBIKOB
CTY/ICHTOB.

7.  ®OHJ] OIEHOYHBIX CPEJCTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILINHE 00eCIeYrBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMHA W WX HMHIMKATOPOB) IOCPEACTBOM MEPOIPHITUN TEKYIIEro,
PYOEIKHOTO U IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLUTUIMHE.

CBs3p Mexny (opMHUpPyEeMBIMH KOMIIETCHIMSMH H (OpMaMH KOHTPOJII HMX OCBOCHHS
IIPEJCTABIICHA B ClIeAyIoLIeH TadnuLe:

Komnerenuus NHaukaTopbl 0CBOEHUS ATTecTAllMOHHOE MEPONPUATHE
(KII 1)
[K-2 3-1IK-2 3, 31-8, 3x-15
V-11K-2 3, 3-8, 31-15
B-TIK-2 3, 31-8, 3n-15
[1K-3.3 3-11K-3.3 3, 31-8, 3n-15
VY-1IK-3.3 3, 31-8, 38-15
B-I1K-3.3 3, 3n-8, 3n-15

HIkanbl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMAaJILHOrO Oajlla BKIIOUYMTENLHO. MTorosas aTTecranuAa I10 JUCHUIIIMHE OLICHUBACTCA IIO 100-
OaJUIbHOM IIKaJIe U MpeAcTaBisieT coboi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3aJJaHU{ B paMKax TEKYILEro ¥ MPOMEKyTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOIICH IIKAJIOM:

Cymma Orenka o 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0aJuIoB OaJJILHOM IIIKaJIe ECTS Y4eOHOW JUCITUTIIUHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYACHTY, €CJIM OH I‘J'Iy6OKO " IIPOYHO
YCBOWJI IPOTPaMMHBIN MaTepua,
HUCYCPIBIBAOIIE, MMOCIICA0BATCIIBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOHHO ero
n3jaaract, yMeCT TCCHO YBA3bIBATH
TEOPHIO C MPAKTUKOM, UCTIONB3YET B
OTBETE MaTepuait MOHOTpaduIecKon

JIUTEPATYPHIL.
85-89 B OneHKa «X0pOIIO» BBHICTABIISETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HACT
MaTepHai, [PaMOTHO U IO CYILIECTB
4 = wopouwio» H3nafaeT ér(l)j HE JIOIyCKast g g
70-74 D , y

CYIIECTBEHHBIX HETOYHOCTEH B OTBETE




Ha BOIIPOC.

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTABISIETCSI CTY/ICHTY, €CIIH OH UMEET
3HAHWS TOJBKO OCHOBHOT'O MaTepHaia,
3- HO HE YCBOWJI €ro JICTaNeH, JOImycKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJJOCTaTOYHO PaBUIIbHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTUYECKOH MOCIIEN0BATEIBHOCTH B
U3JI0)KEHUH OPOrPAMMHOI0 MaTepuala.

O1ieHKa «HEYIOBICTBOPUTEIBHOY
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTEJIBHOMN YacTH
MPOrPaMMHOTO MaTepuala, JOMyCKaeT
Hiske 60 2- F cyliecTBeHHbIe onnOKu. Kak mpasuio,
KHEYO0BI1eMBOPUMETLHOY OLICHKA «HEYIOBICTBOPUTEIHLHOY
CTaBUTCA CTYJCHTaM, KOTOPbEIE HE MOT'YT
MIPOIOJDKUTE 00yIeHHE 0e3
JOITIOJTHUTCIIBHBIX 3aHATUN 11O

COOTBCTCTByIOH.ICﬁ JVCHUIITINHE.

8. YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUILJIAHBI

OCHOBHAZ JIMTEPATYPA:
1. OU I1 85 Hanomarepuassl 1 HAHOTEXHOJIOTUH : yueObHoe nocooue, Cankt-IletepOypr: Jlans, 2022

2. 91 N1 40 Hanomatepuansl. CBolicTBa u chepbl npuMeHeHus : yueoHoe nmocooue, Cankt-IlerepOypr:
Jlanp, 2021

3. DU b82 duszmnyeckas KHHETHKA aTOMHBIX ITPOIIECCOB B HAHOCTPYKTYpaX : yueOHOE TocoOue s
By30B, B. /I. bopman, B. H. Tponun, B. U. Tposn, Mocksa: HUAY MUOU, 2011

JOIIOJIHUTEJIBHASA JINTEPATYPA:
[MPOI'PAMMHOE OBECIIEYEHMUE:

CnenunansHOE IPOrpaMMHOE 0OecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJILHO-TEXHMYECKOE OBECIEYEHUE YYEBHOI
JUCLUIINHBI

CrnenuaibHOE MaTepUATBLHO-TEXHUYECKOE o0ecrieueHne He TpeOyeTcs



10. YYEBHO-METOAMYECKHME PEKOMEHJIALUU JJIA CTYAEHTOB

JInst ycremHoro oOy4eHusi MO JaHHON JAWUCHUIUIMHE CTYIEHT JOJDKEH 3HaTh: OCHOBHBIE
MOHATHUS OOIIEH M CTATUCTHYECKON (PU3HKH, a TAK)Ke 3HATh OCHOBBI MAaTEMaTHYECKOT0, BEKTOPHOTO U
TEH30pHOTO aHanmm3a. Kypc BriIrouaeT B ceOsi ClieAyronme TeMbl: (hpaKkTajibl, KHHETHKAa 0O0pa3oBaHUs
HAaHOKJIACTEPOB MeETajla MPH UMITYJIbCHOM JIa3e€pPHOM OCQKICHHWW, TPAHCIOPT ATOMHBIX YacTHI] U
HaHOKJIaCTepbl B CYOHAHOMETPOBBIX KaHaIaxX L[E0JUTOB, 3aMI0JHEHNE HECMAUNBAIOIIUMU KUAKOCTIMHU
HEYMOPSI0YEHHBIX HAHOMOPHUCTBIX Cpell, MeToJ (PyHKIHMOHAla MIOTHOCTH MAJIS aTOMHBIX YacTHUI[ B
cpene.

ATTecTtanys pa3esoB MPeACTaBICHA CIEAYIOMMMH (popMaMu KOHTPOJIS:

- 3aganue

Ha BBIOOp mpemomaBarenst CTyIEHTY BBbIIAeTCs 2 BOINpOCa M3 TMPEACTABICHHOTO CITMCKA
BOIpocoB. Bpems Ha nmoarotoBky — He 6osiee 20 MuHyT. B paMkax mpeioKeHHbIX TEM BOIPOCOB,
MperoIaBaTellb MOXET 3a/laBaTh OO0OOIIAIOMIME BOMPOCHI, OXBATHIBAIOIINE HECKOIBKO TEM, WA
KOHKPETHBIC 33/1a4n-TIPO0JIeMBbI rpyTine (1Ba u 00Jiee) CTYACHTOB C IIEJIbI0 OIICHUTh PabOTy CTYJIEHTOB
B KOJUICKTHBE, a TaK K€ POJb U aKTUBHOCTh OT/EJIbHBIX CTYJICHTOB.

YcnemniHoe MMPOXOKACHUC CTYACHTOM aTTCCTAllMU OTBCYACT AHAIIA30HY 15-25 OammoB 1o
HUTOraM KaXKJI0M aTTeCTallHH.

11. YYEBHO-METOJWYECKHE PEKOMEHIALIMHA IJI5 IPEIIOJABATEJEN

JInst ycremHoro oOy4eHusi MO JAaHHON AWCHUIUIMHE CTYIEHT JOJDKEH 3HaTh: OCHOBHBIE
MOHATHUS OOIIEH M CTATUCTHYECKOW (PH3HKH, a TAK)KE 3HATH OCHOBBI MATEMaTHYECKOTO, BEKTOPHOTO U
TeH30pHOTO aHanu3a. Kypc BkimouaeT B cels ciiemyronue TeMbl: (ppakTayibl, KHHETHKA 00pa30BaHUs
HAHOKJIACTEPOB MeTalljla MPU HMMITYJIbCHOM JIa3€pHOM OCAKICHHUH, TPAHCIOPT ATOMHBIX YacTHUI[ U
HAHOKJIaCTephl B CYOHAHOMETPOBBIX KaHaaX I[E0JUTOB, 3aM0JHEHNE HECMAUNBAIOIIUMU KUIKOCTIMHU
HEYMOPSI0YEHHBIX HAHOMOPHUCTBIX Cpell, MeToJ (PyHKIMOHAla MIOTHOCTH AJS aTOMHBIX YacTHUI[ B
cpeze.

ATTecTanys pa3aesoB MPeACTaBICHA CIEAYIOMMMH (opMaMu KOHTPOJIS:

- 3ananue

Ha BBIOOp mpemomaBarenst CTyIEHTY BBIIAeTCS 2 BOINpOCa M3 TPEACTABICHHOTO CITMCKA
BonpocoB. Bpems Ha moarotoky — He Oosnee 20 muHyT. B paMkax mpeuioKeHHbIX TEM BOIPOCOB,
MperoIaBaTellb MOXET 3a/laBaTh OO0OOIIAIONIME BOMPOCHI, OXBATHIBAIOIINE HECKOIBKO TEM, WA
KOHKPETHBIC 3a/1a4n-TIPOOJIeMBbI TpyTne (1Ba u 00yiee) CTYACHTOB C IIEJIbI0 OIICHUTh PabOTy CTYJIEHTOB
B KOJUIEKTHBE, a TaK K€ POJb U aKTUBHOCTh OTJENIbHBIX CTY/IEHTOB.

YcnemHoe MNpoXOKIEHUE CTYACHTOM aTTeCTallid OTBeYaeT Auana3oHy 15-25 6amioB 1o
UTOraM Ka)KIOM aTTECTALlUH.

ABTOpP(BI):



Epemun FOpuii CepreeBuu

Penenzent(bl):
bopman B./I.



