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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 O0beKT Win Kon n naumeHnoBanue Koa n nHaumenoBanue
npodeccuoHaIbLHOM 00J1aCTh 3HAHUS npogeccuoHaILHOM HHIUKATOPA
aesiteabHocTH (3I1]1) KOMIICTCHI[MMH; JOCTUKECHUSA
OcHoBaHue npodeccuoHaIbLHOM
(npodeccuoHaANbHBIH KOMIIeTEeHI[UH
cranaaprt-IIC, ananus
onbITa)




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

IIpumeneHue

3¢ (HEeKTUBHBIX METO/I0B
uccnenoBanus Gpuznko-
TEXHUYECKUX
00BEKTOB, MPOLIECCOB U
MaTepHasoB.
IIpoBencHue
CTaHJIapTHBIX U
CepTHU(PHUKAIIMOHHBIX
HCTIBITAHU I
TEXHOJIOTMYECKHUX
MPOLECCOB U U3JIETUN C
HCIIOJIb30BAHUEM
COBPEMEHHBIX
AHAIUTUYECKUX
CPEACTB TEXHUYECKON
¢buzuky.

Mogenn, METOIbI U
Cpe/cTBa
byHIaMEHTATBHBIX U
MIPUKIIATHBIX
HCCIIEA0BAHUMN 1
pa3paboToK B
0071aCTH MaTeMAaTHKH,
bU3UKU U JpyTux
€CTECTBEHHBIX U
COLIMAJIBHO -
HYKOHOMHYECKUX HAYK
1o npopuIsaM
MPEIMETHOU
JeSITeIbHOCTH B
HayKe, TeXHHKE,
TEXHOJIOTHUSIX, &
TaKkxe B chepax
HaYKOEMKOT'0
MIPOM3BOJICTBA,
yOpaBlIeHUs U
OusHeca

Hanopa3smepHbie
CHUCTEMBI, aTOMHO-
MOJIEKYJIIPHBIE
CcMecH, Macc-
CIIEKTPOMETPUS U
CIIEKTPOMETPHUS
HOHHOM
MMOJBMKHOCTH,
KOMITO3UIIMOHHBIE
MaTepHaIbl.

HAYYHO-UCCIIE0BATEIbCKUI

[TIK-2 [1] - Criocoben
BBIOMpATh U IPUMEHSITh
HeoOXxoanumoe
obopyoBaHue,
WHCTPYMEHTHI U METO/IbI
HUCCIIEeIOBAaHUM IS
perieHus 3a1ad B
n30paHHON TpeaAMEeTHON
o0nactu

Ocnosanue:
[TpodeccrnonanbHbIi
crannapt: 40.011

ITIK-2.1 [2] - Cnocoben
y4acTBOBATh B
MPOBEICHUU
TEOPETHUYCCKHX U
AHAJIMTHYECKUX
HUCCIIEOBaHUIN B
NpeMETHOM 00J1acTH, B
MOCTPOCHHUHU
bu3nYECKUX,
MaTEMaTHYECKHX U
KOMITBFOTEPHBIX
MOJIENIEN N3y4aeMbIX
MPOIIECCOB U SIBJICHUH.

Ocnosanue:
[TpodeccnonanbHbIM
cranaapt: 40.011,
40.044, 40.104, 40.167

3-TIK-2[1] - 3Hath
COBPEMEHHOE
obopyoBaHue,
WHCTPYMEHTHI U
METOABI UCCIIETOBAHNN
JUISL PEIIeHUs 3371249 B
n30paHHON
MpeIMETHOM 00JacTH.
V-TIK-2[1] - YmeTs
KPUTHYECKH
OIICHUBATh, BEIOMPATH
o0opymoBaHus,
WHCTPYMEHTOB U
METOJI0B MCCIIEIOBAaHUN
B N30paHHOMN
MpeIMETHOM 00JacTH ;
B-TIK-2[1] - Bnanmets
HaBbIKaMU BbIOOpa U
MIPUMCHCHHUS
o0opyaoBaHue,
WHCTPYMEHTHI U
METO/IbI UCCIIeIOBAHUI
JUTSL peIIeHus 3a/1a4 B
n30paHHON
MpeAMETHOM 00IacTH.
3-1IK-2.1[2] - 3uartb
(U3HUKO-TEOpETHUECKHE
KOHIETIINH,
AQHATTUTHYECKUE
METO/IbI, METO/IbI
00paboTku
AKCIIEPUMEHTATBHBIX
JAaHHBIX B 00J1acTH
¢buzukn
HaHOPa3MEPHBIX U
HEPaBHOBECHBIX
CHCTEM, Macc-
CIIEKTPOMETPUU U
CIIEKTPOMETPUH
WOHHOHW TOJIBUKHOCTH,
KOMITO3UITHOHHBIX
MaTepHasos.;
V-TIK-2.1[2] - Y™meTb
MPUMEHSTh (PU3HKO-
TEOPETHUECKUE
KOHIETIINH,
aQHAJTMTUYECKUE
METO/IbI, METO/IbI
00paboTku
AKCIIEPUMEHTATBHBIX
JAHHBIX B 00J1acTH




VYyacrtue B IpOBEACHUU
TEOPETUYECKUX
HCCIIEJOBaHUIA,
MOCTPOEHUH
(buznueckux,
MaTeMaTHYECKUX U
KOMITbIOTEPHBIX
MOJIEJIEN U3y4aeMbIX
MIPOLIECCOB U SIBJICHUI,
B MPOBEJICHUU
AQHAITUTHYECKUX
HCCIIEJOBAaHUN B
MpeIMeTHOM 00IacTH
o TPOUITIO
crieuaIn3aluu

Monenu, METO b U
cpelcTBa
(byHIaMEeHTabHBIX U
MIPUKIIATHBIX
UCCJIC0OBAHUN U
pa3paboToK B
00J1aCTH MaTeMaTHKH,
(GU3UKYN U JpYyTrUX
€CTECTBEHHBIX U
COLIMAJIBHO -
HKOHOMHMUYECKUX HayK
10 MpouIIAM
IIPEAMETHOU
NeSITETTHHOCTH B
HayKe, TeXHHKE,
TEXHOJIOTHUSIX, &
Takxke B chepax
HayKOEMKOTO
IIPOM3BOJICTBA,
yIpaBJICHUS U
OousHeca

I1K-4 [1] - Criocoben
KPUTHYCCKU OLICHUBATDH
MPUMEHSIEMbIC METOTUKU
1 METOObI UCCIICAOBAHUA

OcHosanue:
[TpodeccrnonanbHbIit
cranaapt: 40.011

HpOI/I3BOI[CTB€HHO-TCXHOJ’IOFI/I‘{eCKI/Iﬁ

Hcnonp3oBanue
HOPMAaTHBHBIX
JIOKYMEHTOB 110
Ka4yecTBY,
CTaHJIapTU3allUU U
cepTHU(HKAINN

Hanopasmepnsie
CHUCTEMBI, aTOMHO-
MOJIEKYJISIPHBIE
cMecH, Macc-
CIEKTPOMETPHUS U
CIIEKTPOMETPHSI

ITK-3 [2] - Criocoben
UCTIOJIb30BaTh
TEXHUYECKHE CPE/ICTBA
IUISL OTIPEIEIICHUS
OCHOBHBIX NTAPaMETPOB
TEXHOJIOTUIECKOTO

¢buzukn
HaHOPA3MEPHBIX H
HEPaBHOBECHBIX
CUCTEM, Macc-
CIEKTPOMETPUHU U
CIIEKTPOMETPHHA
WOHHOH TIOJIBUKHOCTH,
KOMITO3UITHOHHBIX
MaTepHasoB.;
B-TIK-2.1[2] - Bnagets
AHATUTUYECKUMU
METOJIaMH, METOAMH
0o0paboTku
IKCIIEPUMEHTATBHBIX
JAHHBIX B 00JIACTH
¢buzuku
HAaHOPA3MEPHBIX U
HEPaBHOBECHBIX
CUCTEM, Macc-
CIIEKTPOMETPHH U
CHEKTPOMETPUU
HOHHOM ITOJIBMXKHOCTH,
KOMITO3UITHOHHBIX
MaTepUajoB.
3-1IK-4[1] - 3nath
OCHOBHBIC METOJIUKH H
METO/Ibl HCCTIEIOBAHUS
B c(epe cBoeit
npodeccroHanbHOM
JESATCIIEHOCTH
V-IIK-4[1] - YmeTh
aQHAIM3UPOBATH H
KPUTUYECKH OICHUBATh
MIPUMEHSIEMBIE
METOJIUKH U METO/IBI
HCCIIEIOBaHMSL.;
B-TIK-4[1] - Bnanets
HaBBIKAMH BbIOOpA U
KPUTHUYECKON OLIEHKH
MIPUMEHSIIEMBIX
METOJIMK U METOJIOB
HCCIeI0OBaHus B cepe
CBOEH
npodeccrnoHaTEHOM
JeSITeIbHOCTH

3-1IK-3[2] - 3nath
TEXHUYECKHE CPENICTBA
JUTSL OTIPECIICHUS
OCHOBHBIX TapaMETPOB
TEXHOJIOTHYECKOT 0
Mpo1LEecca, CBOMCTB




HU3JICIUN, 2JI€MEHTOB
9KOHOMHYECKOTO
aHanu3a B
MIPaKTHUYECKON
JIeSITETbHOCTH.

N3yuenne n ananus
HAy4YHO-TEXHUYECKOH
uH(popmManuu,
OTEYECTBEHHOI'O U
3apyOeKHOTO OIBITA 110
TEeMaTHKe
uccaea0BaHus, coop u
00paboTka Hay4YHOH U
AHAJIUTUYECKON
uHpOpMaINU C
WCTIOIb30BaHUEM
COBPEMEHHBIX
porpamMm, CpeACTB U
METOJIOB
BBIYHCIIUTEIILHOMN
MaTeMaTHKH,
KOMITBIOTEPHBIX H
MH(OPMALIMOHHBIX
TEXHOJIOTHI

HOHHOM
IMOABHMKHOCTH,
KOMITIO3UIIMOHHBIC
MaTepUaIbl.

Monenu, MeTOIBI U
CpelcTBa
(byH1aMEHTaJIbHbBIX U
MPUKIIAJIHBIX
WCCIIEOBAHNN U
pa3paboToK B
001aCTH MaTEeMaTHKH,
bu3uKU U JpyTux
€CTECTBEHHBIX U
COLIMANIBHO -
HKOHOMHYECKUX HAYK
1o npopmIsaM
IIPEAMETHON
JeSITETbHOCTH B
HayKe, TeXHHKE,
TEXHOJIOTHUSIX, a
TaKxke B chepax
HayKOEMKOT'0
MIPOM3BOJICTBA,
yIpaBJIeHUs U
OusHeca

rpouecca, u3y4eHus
CBOMCTB (pu3uKo-

TEXHHUYECKUX 0OBEKTOB,
W3AEJIUI 1 MaTepUaJIOB

Ocnosanue:
[TpodeccrnonanbHbIi
crannapt: 40.011,
40.136, 40.167

BKCHepTHO-aHaJII/ITI/ILIeCKI/Iﬁ

ITK-10 [1] - Crocob6en k
AHAJIUTHUYECKOU U
KOJIUYECTBCHHOM OI[CHKE
MIPOLIECCOB B MPUPOJIE,
TEXHUKE U O0IIECTBE U K
BbIOOpY Ha X OCHOBE
IIyTEN peLIeHUs
TEOPETHUYECKUX U
MPAKTUYECKUX MPoOIeM
MIPUPOHOTO,
9KOJIOTHYECKOTO,
TEXHUKO-
TEXHOJIOTHYECKOTO
XapakTepa

Ocnosanue:
[TpodeccnonambHbII
cranaapt: 40.011

(bU3UKO-TEXHUYECKUX
00BEKTOB, M3ACITUHN 1
MaTEepHaos ;
V-IIK-3[2] - YmeTs
WCIOJIb30BaTh
TEXHHYECKHE CPEJICTBA
JUTSL OTIpeJIeIIeHUS
rapaMeTpoB
TEXHOJIOTHYECKOTO
npouecca, CBOMCTB
(DU3UKO-TEXHUUYECKUX
00BEKTOB, H3JICIIHI U
MaTepHaos ;
B-I1K-3[2] - BrageTs
TEXHUYECKUMU
CpeIcTBaMHU
oTpeeNeHUs
apaMeTpoB
TEXHOJIOTHYECKOTO
mporecca, H3y4eHus
CBOWCTB (PH3UKO-
TEXHHYCCKUX
00BEKTOB, U3ACIUN U
MaTepHajoB

3-T1IK-10[1] - 3naTh
OCHOBHBIE METOJIUKH,
IeJH U 33]1a9H
MIOCTPOCHHUS
AHATUTUICCKUX U
KOJIMYECTBEHHBIX
MOJIETIEN MPOLECCOB B
MPHUPOJIE, TEXHUKE U
0OIIIECTBE. ;
V-IIK-10[1] - YmeTn
CTPOUTH
AHATUTUYECKUE U
KOJIMYECTBEHHBIC
MOJIETIH TIPOIIECCOB B
MIPUPOJIC, TEXHUKE U
oOmiecTBe U BHIOMPATH
Ha UX OCHOBE ITyTEeN
pelieHus
TEOPETUICCKUX U
MPAKTUYECKHUX
po0OJIeM MTPUPOJTHOTO,
9KOJIOTHYECKOTO,
TEXHHUKO-
TEXHOJIOTHYECKOT0
Xapakrepa. ;
B-IIK-10[1] - Bnanets
HaBBIKaMH TIOCTPOCHUS




aAHATTUTUYECKHUX U
KOJIMYECTBEHHBIX
MoJIesIeli POLIeCCOB B
MIPHUPOJIE, TEXHUKE U
o01iecTBe U BBIOOpA HA
HX OCHOBE ITyTen
pereHus
TEOPETUIECKHUX H
MIPAKTUYECKUX
npo0JIeM TPUPOTHOTO,
9KOJIOTHYECKOTO,
TEXHUKO-
TEXHOJIOTUYECKOTO
XapaxTepa

4. BOCIIUTATEJIbHBIA MOTEHIUAJ JUCHUTLJIAHBI

Hampasnenus/uenu
BOCIIUTAHHUS
[IpodeccuonanbHoe
BOCITUTAHHE

3aga4ym BocriuTaHus (KOJ)

Coznanue ycnoBui,
obecneunBaronux, GopmMupoBaHue
YyBCTBa JIMYHOH OTBETCTBECHHOCTH 3a
HAYYHO-TEXHOJIOTUIECKOE Pa3BUTHE
Poccun, 3a pe3ynbraTel HCClie10BaHUN
u ux nocaeactus (B17)

BocnurarenbHbIN TOTEHIIAAT
JACIUTUINH

1.Mcnionp3oBanue
BOCMUTATEIBLHOIO MOTEHIMAJIA
JTUCIUILIAH TIPO(HECCUOHATLHOTO
MOAYJIst sl POPMUPOBAHUS
YyBCTBa JIMYHOU
OTBETCTBEHHOCTH 3a JOCTH)KEHUE
nuaepctBa Poccuu B Benymmx
HAay4YHO-TEXHUYECKUX CEKTOpax 1
(byHIaMEeHTaIbHBIX
HCCIICIOBAHUSAX,
00eCcreunBarOIINX €€
SKOHOMHUYECKOE Pa3BUTHE U
BHECIIHIOK 0€30MacHOCTb,
MOCPEICTBOM KOHTEKCTHOTO
00y4eHus1, 00CyKICHHS
COLIMAIBHON Y TPAKTUYECKON
3HAYUMOCTHU PE3YJIbTATOB
HayYHBIX HUCCJICIOBAHUNA U
TEXHOJOTHYECKHX Pa3padOToK.
2.Wcnonp30BaHue
BOCMHUTATEILHOIO MOTEHIANIA
JTUCLUIUIAH TPO(eCCUOHATIBHOTO
MoayJIst Uit popMHUpOBaHUS
COIIMAIbHOM OTBETCTBEHHOCTH
YUEHOI0 3a pe3yJIbTaThl
HUCCIIEIOBAHNN M X TTOCIIC/ICTBHUS,
Pa3BUTHS UCCIIEIOBATEIBCKUX
KadeCTB MOCPEACTBOM
BBITIOJTHEHHSI Y4eOHO-
HUCCIEI0BATEILCKUX 3aIlaHuM,
OpUEHTHUPOBAHHBIX HA U3YUYEHUE U
MIPOBEPKY HAYUYHBIX (DAKTOB,
KPUTHYECKHUI aHATU3




[Ipodeccuonanshoe
BOCIIUTaHHE

[Ipodeccuonanshoe
BOCIIUTAHUC

Co3naHue ycaoBuid,
o0ecnieynBaroImux, GoOpMHUPOBAHNE
OTBETCTBEHHOCTH 32
npodeccuoHaIbHbIN BHIOOD,
poeCCHOHAIBHOE PA3BUTHE U
npodeccruonanabble pemenus (B18)

Coznanue ycnoBui,
o0ecrneunBaroux, opMUPOBaHUE
HAYYHOT'O MUPOBO33PEHHMS, KYJIbTYPHhI
IMONCKAa HECTAHAAPTHBIX HAYYHO-
TEXHUYECKUX/TIPAKTUUECKUX PELICHUH,
KPUTHYECKOTI'O OTHOIICHUS K
UCCIIEI0BAaHUSIM JDKEHAYYHOTO TOJIKA
(B19)

nyOnuKanuii B
po¢eCCUOHAIBHON 00J1acTH,
BOBJICUCHUS B peasIbHbIC
MEXTUCIUTUTHHAPHBIC HAyIHO-
UCCIIEI0BATENBCKUE MTPOSKTHI.
Hcnons3zoBanne
BOCIIUTATEIHHOTO MOTEHIIHANA
JTUCIUIUIMH TPO(eCCUOHATILHOTO
MOIyJIs U GOpMUpPOBaHUS Y
CTYZICHTOB OTBETCTBEHHOCTH 32
cBoe npodeccruoHaIbHOE
pa3BUTHE TOCPEICTBOM BbIOOpa
CTYZI€HTaMH WHAWBUYaTbHBIX
00pa30BaTeNbHBIX TPAEKTOPHIA,
OpraHU3aIK CUCTEMBI OOLICHHUS
MEXy BCEMH YIaCTHHKAMHU
o0pa3oBaTenpHOro Ipolecca, B
TOM YHCJIE C UCTIOJIB30BAHUEM
HOBBIX HH(OPMALIMOHHBIX
TEXHOJIOTHl.

1.Ucnonp3oBanue
BOCIIUTATEIBHOTO MOTEHIIMANIA
JUCLUIUTMH/TIpakTUK «HayuHo-
uccienoBarenbckas padboTay,
«[IpoekTHas npaxkTHKay,
«HayuHb1i1 cemunap» 1uis:

- (hopMupoBaHMS TOHUMAHUS
OCHOBHBIX TIPUHIIUIIOB U
CIIOCOOOB HAYYHOT'O TIO3HAHUS
MUpa, pa3BUTHUS
HCCIIEI0BATENIbCKUX KaYeCTB
CTY/ICHTOB MTOCPENICTBOM MX
BOBJICUCHHUS B
HCCIIEIOBATENbCKHUE IPOEKTHI 110
00JIaCTsIM HayYHBIX
uccienoBanuil. 2.Mcnonb3oBanue
BOCIIUTATEIHHOTO MOTEHIIHANA
quctumuinH "Meropus Hayku U
unxenepun', "Kpurnueckoe
MBIIIEHUE U OCHOBBI HAyYHOU
KOMMYyHuKanuu'", "Benenue B
cnenuanbHocTh", "HayuHo-
uccienoBaTenbckas pabora',
"Hayunblil cemunap" mis:

- (opmupoBaHUs CIOCOOHOCTH
OTAETATh HACTOSIINE HAyYHBIC
HCCIIEIOBAHMSI OT JDKEHAYUHbIX
MIOCPEACTBOM IIPOBEEHUS CO
CTYA€HTaMHM 3aHATUH U
peryJsipHbIX Oecen,

- (hopMupoOBaHMS KPUTHUECKOTO
MBIIUICHUSI, YMEHUS




[IpodeccuonansHoe
BOCITUTAHUC

[IpodeccuonansHoe
BOCITUTAHHE

Coznanue ycnoBui,
oOecrneunBaromux, oOpMUPOBaHUE
TBOPYECKOTO
MH)XEHEPHOT0/TIpOoeCCUOHATBHOTIO
MBIIICHHSI, HABBIKOB OpraHU3allu
KOJUIEKTUBHOM IIPOEKTHOU
nesitensHocTH (B22)

Coznanue ycinoBui,
obecneunBaronux, GopMupoBaHue

OTBCTCTBCHHOCTH U AKKYPATHOCTH B

paccMaTpuBaTh pa3IndHbIE
HCCIIEA0BAHMS C SKCIIEPTHOU
MO3UIUH ITOCPEICTBOM
00CYKJIEHHS CO CTYJEHTaMH
COBPEMEHHBIX MCCIIEOBAHNM,
HCTOPUYECKHUX MPEITOCHUIOK
MOSIBJIEHUS TEX WJIM MUHBIX
OTKPBITHHA U TEOPHH.
1.Ucnonb3oBanue
BOCIIUTATEIHHOTO NMOTEHIIMANIA
JUCLUIUTMH TPOQeCcCHOHATBLHOTO
MOJIYJISL JUTsl pa3BUTHSI HABBIKOB
KOMMYHHKAIUH, KOMaHIHON
paboThI U IUJEPCTBA,
TBOPUYECKOTO MHKEHEPHOIO
MBIIIIEHUS], CTPEMJIICHUS
ClIeZIOBaTh B MPO(eCCHOHATEHON
JIeSTEIIbHOCTH HOPMaM
MOBEJICHUS, 00ECTIEYNBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYJOBOH AESATEIBHOCTH U
HECTy>KeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 3a IIPUHATHIE
pellIeHus 4yepes MOAr0TOBKY
IPYMIIOBBIX KYPCOBBIX padoT U
MIPAKTUYECKUX 3aJJaHUM, peleHne
KEWCOB, IPOXO0XK/IEHUE MPAKTUK U
noarorosky BKP.
2.Mcnonb3oBanue
BOCIIUTATEIHHOTO MMOTEHIIMAJIA
JUCLHUIUIMH TpOQeCcCHOHATBLHOTO
MOAyJIs JUIsl: - (POPMUPOBAHUS
IIPOU3BOJCTBEHHOIO
KOJUJIEKTHBU3Ma B X0J1€
COBMECTHOT'O PELICHMSI KaK
MOJIETIbHBIX, TAK U IPAKTHUECKUX
3aJ1a4, a TAaKXKe IyTeM
MOJIKPEIUIEHUE pallMOHAIbHO-
TE€XHOJIOTMYECKUX HaBBIKOB
B3aUMOJICUCTBUS B IPOEKTHON
JEATEIBHOCTH YMOLIMOHATIbHBIM
3¢ (HeKToM YCIEenTHOTO
B3aMMOJEICTBHS, OLIYLLICHUEM
pocra o0bmieit 3 dexTuBHOCTH
IIPYU pacpeeIICHNN IPOEKTHBIX
3aJ1a4 B COOTBETCTBUU C
CHWJIBHBIMH KOMIIETEHTHOCTHBIMU
Y SMOLMOHAJILHBIMU CBOMCTBAaMU
YJIEHOB MPOEKTHOW I'PYIIIIBI.
1.Mcnone3oBanue
BOCIIMTATEIBHOIO NNOTCHIIMAIIA
IpO(UIBHBIX AUCHUIUINH




pa60Te C OIIaCHBIMH BC€IICCTBAMH U

npu TpeOOBaHUSAX K HOPMaM BBICOKOTO

Kkjacca 9ucToThl (B35)

«BBenenue B cieinanbHOCTDY,
«BBeneHne B TEXHUKY
(U3NUECKOro SKCIIEPUMEHTAY,
«M3Mepenns B MUKpO- 1
HaHORJIEKTPOHHKE,
«H(pOpMaIMOHHBIE TEXHOJIOTUH
B (PM3NYECKUX UCCIIEIOBAHUSIXY,
«DKCTIepUMEeHTaIbHAs Y4eOHO-
uccleioBaTeNbCcKas paboTay JUIs:
- (hopMHpOBaHUS HABBIKOB
0€3yCIIOBHOTO BBIITOJHEHUS BCEX
HOpM 0€30IMacHOCTH Ha pabodyem
MecTe, COOI0ZICHUN Mep
MPEIOCTOPOKHOCTH TIPH
BBITOJIHEHUH UCCIIE0BATENBCKUX
Y TIPOU3BOJICTBEHHBIX 32144 C
OIAaCHBIMH BEILIECTBAMU U Ha
o0opyI0BaHUU
MOJIYTIPOBOTHUKOBOM
MIPOMBIIIJIEHHOCTH, @ TAaKXKE B
MIOMEIICHUAX C BBICOKMM KJIAaCCOM
YHCTOTHI TOCPEICTBOM
MPUBJICUEHUS ICHCTBYIOMINX
CTICTIHAIIACTOB
HOJIYTIPOBOTHUKOBOM
MIPOMBIIIICHHOCTH K pean3aiuu
yU€OHBIX AUCLUILIUH U
COITPOBOKACHUIO IPOBOIUMBIX Y
CTY€HTOB IIPAKTUYECKHUX paboT B
ATHX OpTraHHU3aIHsAX, Yepe3
BBINOJIHEHUE CTYICHTaMHU
MPaKTUYECKUX U Ja00paTOPHBIX
paboT, B TOM YHCIIE C
WCTIOJIb30BAaHUEM COBPEMEHHBIX
CAIIPoB 1 MoenupoBaHus
KOMITOHEHTHOM 0a3bl
3JIEKTPOHUKH, U3MEPUTEIBHOTO U
TEXHOJIOTUIECKOTO
obopynoBaHus Ha Kadenpax,
nmabopaTopusix U MEHTpax
HWHT3JI; 2. Ucnons30BaHue
BOCIIUTATEIHLHOTO TIOTEHIINANA
IpOGUIBHBIX TUCHUIUIMH
«CriennpakTukyMm 1o pusuke
HaHocucTeM», «CIeHPaKTUKYM
M0 HAHOTEXHOJIOTHSIM,
«CrennalbHbIi IPAKTUKYM I10
(U3HKEe HAHOCUCTEM,
«CoBpeMeHHbIe TPOOIEMBI
(U3UKN KOHJCHCUPOBAHHBIX CPET
(cmericemuHap)»,
«DKCTIEPUMEHTAIEHBIE METO/IbI




S.

UCCIIEIOBAaHHSI HAHOCTPYKTYP
(cericemuHap)», 1Jis: -
¢dbopmupoBaHus
npo¢eCCHOHATBHON
KOMMYHUKAIIMH B HAY4YHOM cpene;
- (popmupoBanus
Pa3HOCTOPOHHETO MBIIUIEHUS U
TPEHUPOBKU TOTOBHOCTH K paboTe
B IpoeccHoHanbHOM U
COIIMAJILHOM cpenax
MOJIYTIPOBOTHUKOBOM
MPOMBIIIICHHOCTH -
(dbopMHpOBaHUS YMEHUI
OCYIIECTBIISITH CAMOAHAIIH3,
OCMBICIMBATh COOCTBEHHBIE
poQeCCHOHANIbHBIE U
JIMYHOCTHBIE BO3MO>KHOCTH JIJISt
CaMOpPa3BUTHS U
camMo00pa30BaHusl, B LENAX
MIOCTOSTHHOTO COOTBETCTBUS
TpeOoBaHUAM K 3(p(PEKTUBHBIM U
MIPOTPECCUBHBIM CIEIIHATICTOM
JUIs pa3paboTOK HOBBIX
MaTepHuaioB U YCTPOUCTB MO
HaNpaBJICHUSAM, CBA3aHHBIM C
CBUY 31eKTpOoHUKON, MUKPO- U
HaHOIpolleccopamu,
ONITUYECKUMHU MOAYJIATOPAMH U
IPUMEHEHHEM HOBBIX
MaTEepHaJIOB B HAHOAJIEKTPOHHBIX
KOMIIOHEHTax yepes
OpTaHU3AIHIIO TPAKTHKYMOB B
OpraHu3aIMsIX Mo pa3paboTke U
MIPOU3BOJICTBY
MOJIYTIPOBOIHUKOBBIX U3/IENNH,
WCTIOJIb30BaHUE METOJIOB
KOJIJIEKTUBHBIX (hOpM
IM03HABATEIILHOM JICSITCIIFHOCTH,
POJIEBBIX 3aJaHUN, KOMAaHAHOTO
BBITIOJIHEHHSI YI€OHBIX 3aJaHuN
3alIUTy UX PE3yJIbTaTOB.

CTPYKTYPA M COJEPKAHUE YYEFHOM TUCIUATLIUHBI

Paznensl y‘le6H0ﬁ JUCHUIIIMHBI, UX 06’LCM, CPOKH U3YUCHU U (pOpMLI KOHTPOJIA:
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* COKpallICHHOC HAMMCHOBAHUC (l)OpMLI KOHTPOJIA

** — cymMMa MakCHMaJbHbBIX OanioB joipkHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3a4eT W

(unn) 3K3aMeH

CoxpalieHre HaMMEHOBAaHUH (POPM TEKYILIEr0 KOHTPOJIS U aTTECTAlluK Pa3/ieiioB:

0O0o03ua | [To1HOE HAMMEHOBAHME
YyeHmne

30 3amanue (3a1a4a)

KAJEHJIAPHBIN IIJTAH

Henea | Tembl 3ansaTuii / Cogepxanue
"

Jek.,
qac.

IIp./cem.
, Uac.

JIao.,
qac.

CokpaleHHbIe HAUMEHOBAHMS OHJIAH OMIUIA:

Oo6o03Ha | [lo1HOe HAaMMeHOBaHHE
YeHHue

oK DJIEKTPOHHBIN KypC

[IM [TOTHOTEKCTOBBIN MaTepual
I1J1 IToTHOTEKCTOBEIE JIEKIIMH
BM Bunieo-maTepuainl

AM Aynno-Matepualibl

[Ip3 [Ipe3zenTanuu

T Tectsl

OCM DJIEKTPOHHBIE CIIPABOYHBIE MaTEPUATIbI
ncC HNHTEpaKkTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

JucuunnuHa peanu3yeT KOMIIETEHTHOCTHBIM IIOAXOJA M INPEeNyCMaTpUBAcT LIUPOKOE
UCIOJb30BaHUE B Y4YeOHOM Hpolecce AakTHBHBIX (HOpM NpoBeNeHHs 3aHATUH (KOMIBIOTEpHBIE

MIPAaKTUKYMBEI, p21360p JOMAIIHUX Ba[[aHHﬁ, CUCTCMAa KOHTPOJBbHO-USMCPUTCIIbHBIX MAaTCpUajioB,

BKJIIOYAsl TECThI) a TaKXKe, MPOBEACHUE 3aHATUNM C HMCIOJIb30BAaHUEM IPOEKTOpa B COUYETAHUU C
BHEAYJIUTOPHOW paboToii ¢ 1enblo (GopmMupoBaHUsT W pPa3BUTHS NPOGECCHOHAIBHBIX HABBIKOB

CTYZCHTOB.

7. POHJ OHEHOYHBIX CPEIACTB




@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00ECIeYrBaeT MPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETo,
PYOEKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJISI IO JUCIUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMITETCHIMSMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IIPEJCTaBICHA B ClIeAyIOLIeH TadnuLe:

KoMnerennus NHaukaTopbl 0CBOEHHS ATTecTaAllMOHHOE MEPONIPUATHE
(KIT 1)
[IK-2.1 3-T1K-2.1 3, 31-8, 3n-15
V-IIK-2.1 3, 3-8, 31-15
B-TIK-2.1 3, 3-8, 31n-15
T1K-3 3-IT1K-3 3, 31-8, 3n-15
V-TIK-3 3, 3n-8, 3n-15
B-IIK-3 3, 31-8, 3n-15
IIK-10 3-11K-10 3-8, 31-15
V-TIK-10 3-8, 31-15
B-IIK-10 3-8, 31-15
[1K-2 3-I1K-2 31-8, 3n-15
V-IIK-2 31-8, 3n-15
B-ITIK-2 3-8, 31-15
I1IK-4 3-I1K-4 31-8, 3n-15
V-I1K-4 3-8, 31-15
B-TIK-4 3-8, 31-15

Ixanbl oeHKU 00pa3oBaTeIbLHBIX JOCTHXKEHU I

[lIxana KaXa0r0 KOHTPOJIBLHOTO MEPOMPHUSTHS JISKUT B mpenenax oT 0 10 yCTaHOBJICHHOTO
MakCUMAaJILHOTO Oajuia BKIFOUMUTENBHO. MTOroBas arrecranus 10 OUCHUIUINHE oneHuBaercsa 1mo 100-
OaJITLHOM IIKaJIe W MPEACTABISIET COO0M CyMMY OalIJIOB, 3apa00TaHHBIX CTYJCHTOM IPH BBHITOJTHCHUH
3aJlaHui B paMKax TEKYIIEro U MPOMEXyTOUYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIONICH IIKAJIOM:

Cymma Orenka mo 4-ex Ouenka | TpebGoBaHUS K YPOBHIO OCBOCHHIO
0aIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUTLINHBI

OleHKa «OTIINYHO» BHICTABIISETCS
CTYJIICHTY, €CITH OH I'TyOOKO M TIPOYHO
YCBOMJI IIPOrPAMMHBIN MaTepual,
HCUEPIBIBAIOIIE, TOCIIEI0BATENBHO,
90-100 5 — «omauunoy A YETKO U JIOTUYECKHU CTPOIMHO €ro
U3JIaraet, yMeeT TECHO YBSI3bIBATh
TEOPHIO C IPAKTUKOM, HCTIONB3YET B
OTBETE MaTepualn MOHOTrpaduyecKoit

JINTEPATYPHI.
85-89 B OlLieHKa «XOPOIII0» BBICTABIIAECTCS
75-84 C CTY/IEHTY, €CIIH OH TBEPJIO 3HAET

MaTepual, TPaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He JI0IycKas

D CYIIECTBEHHBIX HETOYHOCTEU B OTBETE
Ha BOIIPOC.

4 — «xopoutoy
70-74

65-69 OlLieHKa «yI0BJIETBOPUTEIBHO

60-64 E BBICTaBJIACTCA CTYACHTY, €CJIM OH UMECT




3HAHUS TOJIBKO OCHOBHOT'O MaTepHaa,
HO HE YCBOWJI €T0 AeTayel, JOImyCKaeT
HETOYHOCTH, HEJIOCTATOYHO IPABUIIbHBIE
(OpMyNIHUPOBKH, HAPYILICHHS
JIOTHYECKOH MOCTIeI0BATEIILHOCTH B
M3JI0’KeHUH IPOTPaMMHOT'0 MaTepuaa.

OneHka «HEeyI0BICTBOPUTEIIHLHO»
BBICTaBIISIETCS CTYACHTY, KOTOPBII HE
3HAET 3HAYUTENILHON YacTu
IIPOTPaMMHOI0 MaTepuaa, JOMyCKaeT
H 60 2- F cyliecTBeHHbIe ommnoOku. Kak npasuio,
1K KHEYO0BI1eMBOPUMETLHOY OLICHKA «HEYIOBIICTBOPUTEILHO
CTaBUTCS CTYACHTaM, KOTOpPbIE HE MOT'YT
MPOJIOJDKHUTE 00y4eHue Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH AMCIMILINHE.

8.  YUEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUMIIAHBI

OCHOBHAA JINTEPATYPA:
1. OU I1 85 HanomaTepuaiibl 1 HAHOTEXHOJIOTHH : yueOHoe mocobue, Cankr-IlerepOypr: Jlans, 2022

2. OU J1 40 Hanomatepuansl. CBoMcTBa U cepbl mpuMeHeHus : yueOHoe nocobue, Cankt-IlerepOypr:
Jlann, 2021

3. OU b82 ®dusnueckas KWHETHKA aTOMHBIX [TPOLIECCOB B HAHOCTPYKTYpAX : ydeOHoe nmocodue ajs
By308B, B. /I. bopman, B. H. Tponun, B. 1. Tposan, Mocksa: HUAY MU®U, 2011

JOITOJIHUTEJIbHA S JIMTEPATYPA:
[MPOTPAMMHOE OBECITEYEHHUE:

CrnenuaibHOE TIpOrpaMMHOE o0ecriedeHue He TpedyeTcs
LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJBHO-TEXHHUYECKOE OBECIEYEHHUE YYEBHOI
JUCHUIINHBI

CrenuaibHOE MaTepUATbHO-TEXHUYECKOE o0ecIieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU JIAA CTYAEHTOB



Jlnst ycremHoro oOy4eHuss MO JAaHHOM JAWCHUIUIMHE CTYJIEHT JOJDKEH 3HaTh: OCHOBHBIC
MOHATHUS OOIIEH M CTaTUCTHUYECKON (PU3HKH, a TAK)Ke 3HATh OCHOBBI MAaTEeMaTHYECKOT0, BEKTOPHOTO U
TEeH30pHOTO aHanu3a. Kypc BriIrouaeT B ceOsi ClieAyronre TeMbl: (hpaKkTajibl, KHHETHKAa 0O0pa3oBaHUs
HAHOKJIACTEPOB MeTalljla MPU HMMITYJIbCHOM JIa3€pHOM OCAKIEHHH, TPAHCIOPT ATOMHBIX YacTHUI U
HaHOKJIaCTephl B CYOHAHOMETPOBBIX KaHaJIaxX L[E0JUTOB, 3alI0JHEHNE HECMAUNBAIOIUMU KUIAKOCTIMHU
HEYMOPS0YEHHbIX HAHOMOPHUCTBIX Cpell, MeToJ (PyHKIMOHAJa MJIOTHOCTH JJSi aTOMHBIX YacTHUI[ B
cpene.

ATTecTanus pa3aenoB MpeICcTaBIeHa CIeIyOMUMHA (popMaMu KOHTPOJIS:

- 3aganue

Ha BpIOOp mpemopaBarenst CTyIEHTY BBbIJAeTCAd 2 BOINpOCa M3 TMPEACTABICHHOTO CIIMCKA
BONpocoB. Bpems Ha moaroroBky — He Oosee 20 MuHyT. B paMkax mpeyiocKeHHBIX TEM BOIPOCOB,
MperoiaBaTellb MOXET 3a/laBaTh OO0OOIIAIOMIME BOMPOCHI, OXBATHIBAIOIINE HECKOJIBKO TEM, WU
KOHKPETHBIE 3a/1a4u-TIPO0JIeMBbI rpymie (1Ba 1 00Jiee) CTYACHTOB C IIEJIbI0 OIICHUTh PabOTy CTYJEHTOB
B KOJUIEKTHBE, a TaK K€ POJIb U aKTUBHOCTh OT/JEJIbHBIX CTYJIEHTOB.

YcnemHoe MMPOXOKACHUC CTYACHTOM aTTCCTAllMU OTBEYACT AHAIIA30HY 15-25 OamwioB 10
HUTOTraM KaXKJI0M aTTECTallHM.

11. YYEBHO-METOJIWYECKUE PEKOMEHIALIMHU JJIsSI MPEMMOJABATEJE

Jlnst ycremHoro oOy4eHusi MO JaHHON AWUCHUIUIMHE CTYIEHT JOJDKEH 3HaTh: OCHOBHBIE
MOHATHUS OOIIEH M CTATUCTHUYECKON (PH3HKH, a TAK)Ke 3HATH OCHOBBI MAaTEeMaTHYECKOT0, BEKTOPHOTO U
TEeH30pHOTO aHanmu3a. Kypc BriIrouaeT B ceOsi CleAyIonre TeMbl: (hpaKkTajbl, KHHETHKAa 0O0pa3oBaHUs
HAHOKJIACTEPOB MeTalljla MPU HMMITYJIbCHOM JIa3€pHOM OCAKIEHHH, TPAHCIOPT ATOMHBIX YacTHUI U
HaHOKJIaCTephl B CYOHAHOMETPOBBIX KaHaIaxX L[EOJUTOB, 3aMI0JHEHNE HECMAUNBAIOIIUMU KUAKOCTIMHU
HEYMOPSI0YEHHBIX HAHOMOPHUCTBIX Cpell, METOJ (PyHKIMOHAlAa MIOTHOCTH JAJS aTOMHBIX YacTHUI[ B
cpene.

ATTecTanys pa3esoB MPEACTaBICHA CIEAYIOMMMH (popMaMu KOHTPOJIS:

- 3aganue

Ha BBIOOp mpemopaBarenst CTyIEHTY BBIJAeTCA 2 BOINpOCa M3 TMPEACTABICHHOTO CIMCKA
BOMpOCcoB. Bpemst Ha moaroroBky — He Oonee 20 MuHYT. B pamkax mpeayio’KeHHBIX TEM BOIPOCOB,
IpenojaBaTesib MOXET 3a/JaBaTh O0O0OIIAIOIIKME BOIPOCHI, OXBATHIBAIOIIUME HECKOJIBKO TEM, WM
KOHKPETHBIC 33/1a4n-TIPO0JIeMBbI Tpymie (J1Ba u 00Jiee) CTYACHTOB C IIEJIbI0 OIICHUTh PabOTy CTYJIEHTOB
B KOJUIEKTHBE, a TaK K€ POJIb U aKTUBHOCTh OT/JEJIbHBIX CTYJICHTOB.

YcnemniHoe MMPOXOKACHUEC CTYACHTOM aTTECTAllMU OTBEYACT AHUAIIA30HY 15-25 OammoB 1o
HUTOraM KaXKJI0M aTTeCTallUM.

ABTOP(BI):

Epemun KOpuii Cepreesuu



PenensenT(b):
bopman B./I.



