degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: [TpakTuKyM MO SKCIIEpUMEHTAILHOHN (pr3nKe
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadepa KBAaHTOBBIX HAHOCTPYKTYP, MAaT€PUAJIOB U yCTPOMCTB

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

AynutopHbIx yacoB: 180 Bcero, B TOM 4HcIe:
nexuud: 30 gac.
cemuHapsl: 30 gac.
nabopatopusle 3anarus: 120 vac.

Camocrostensnas padora: 180 gac.

Bcero gacos: 360, Bcero 3au. exn.: 8

[Iporpammy cocraBui: B.B. Ps3anos, 1-p ¢uz.-mat. Hayk, npodeccop

[Iporpamma obcyxneHa Ha 3acefjanny Kadepa KBAaHTOBBIX HAHOCTPYKTYP, MarepualoB U yctpoicts 25.03.2025



AHHOTANMA
HccnemoBarensckuii MPAKTUKYM paccuuTaH Ha CTYACHTOB, BBIOPABIIINX B KaueCcTBe
HAyYHO-HCCIICZIOBATENILCKOM pabOThl DKCIIEPUMEHTAIbHBIE 3aJadydl W3 pa3HbIX HampaBlICHUN (QU3UKU
KOHJEHCUPOBAHHOTO COCTOSIHUS. B mepByIo ouepear MpeACcTaBiICHbl HAIIPABICHUS, CBI3aHHBIC C TEXHOJIOTHEH
HaHOCTPYKTYp M YCTPOWCTBaMU HAHO- U ONTO3JIEKTPOHUKH.

[TpakTHKyM BapHaTHBEH: B KaKIOM CEMECTpE CTYAEHT BBIOHMpAeT ueThpe M3 IpeUlaraeMblX 3aj1ad, Io
KOTOPBIM MIPOBOJSITCSI BBOAHBIE JIEKLIUH, IEMOHCTPALMOHHBIE 3aHATUSL U CAMOCTOSTEIIbHBIC 3aHATHUS. 3aTEM U3
YeThIpeX BBIOPAHHBIX 3aJad CTYJCHT BbIOMpaeT oOAHy HauOoiee JUId HEro HHTEPECHYIO U IOIy4aeT
WHAMBHIYaJbHOE JKCIEPUMEHTAIbHOE 3aJaHHe, MAaKCHUMaJbHO NPHONMKEHHOE K peajJbHOMY HAyYHOMY
UCCIIEI0BAHUIO.

Kypc Bxomut B cereByto mporpammy MODPTU-Cxonrex. TepputopraibHO 3aHATHS HTPOBOLSTCS B Pa3HBIX
naboparopusx, acconuupoanueix ¢ OIl KHMY (Honronpyansrii, Yepnoronoska, MUCuC, Cxkontex). B
CEMHHapax y4acTBYIOT acnupaHTsl u npenofasarenu OI1 KHMY.

1. leau u 3apauu

eap AUCUMNIMHBI

- O3HAaKOMJIEHME C TEXHHKOM HKCHEPHMEHTa, OTHOCSILErocid K H3TOTOBICHHIO, XapaKTEPHUCTUKE H
(YHKIIMOHMPOBAHMIO KBAHTOBBIX HAHOCTPYKTYP.

3agauu AU CHUIIHHBI

- TIO3HAKOMUTb CTYIAEHTOB C 3KCIIEPUMEHTAJIbHbIMU IPUEMaMHU U TEXHUYECKUMHU PEIIECHUSAMH,
TUNUYHBIMA JJIS1  BaKHEHIIMX J1a00OpaTopHBIX METOAOB HccienoBanus. llpeamonaraercsi, d9To
[IPOCIIYIIAB 3TOT KYpPC, CTyAEHThI CMOI'YT OCYLIECTBIISITh CAMOCTOSITENbHYIO IOCTAHOBKY U IIPOBEJCHUE
9KCIIEPUMEHTOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOieMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CHUTyalldd Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(OPMALHH

aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTeruIo JOCTHKEHUS
[IOCTABJICHHON 1€l Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE  Ha  BHEIIHEE  OKPYKEHHE  IUIAHUPYEMOMU
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

VYK-2.1 ®opmynupyet B pamkax 0003HaYCHHOU MPOOIEMBI,
Lenb, 3aJaud, AakTyaJlbHOCTb, 3HAYUMOCTb (HAyuHYIO,
MPaKTUYECKYI0, METOANYECKYIO U UHYIO B 3aBUCUMOCTH OT
TUIIA TPOEKTa), OXHUIAEMblE pe3yJbTaTbl U BO3MOYKHBIE
cdepbl UX IPUMEHEHUS

YK-2.2 Criocoben MPOTHO3UPOBATh pe3ynbTar
AEATEIbHOCTH M ITAHMUPOBATh MOCIJIEIOBATEILHOCTD LIaroB
I JAOCTIDKCHUS JaHHOTrO  pesynbrara. Dopmupyer
WiaH-TpaQuK peanu3alyd IPOEKTa B LEIOM M IUIaH
KOHTPOJISI €T0 BBITTOTHEHUS

VYK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.3 CnocobeH opranu3oBaTh ¥ KOOPAUHUPOBATH padboTy
YYaCTHUKOB IMpOEKTa, obecreynBarh paboTy KOMaH[bI
HEOOXOIUMBIMU PeCypcaMu




VYK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
ceMHHapax | T.II.

YK-3 CrnocobGeH oprann30BbIBaTh H PYKOBOIUTD
paboToit KoMaH/IbI, BEIpa0aThIBasi KOMaHIHYTO
CTpATETHUIO JUIS JOCTHKCHUS IMOCTABICHHOMN
3a1auu

VYK-3.3 CnocobeH npeaBuieTb pe3yibTarsl (MOCIEICTBHA)
KaK JIMYHBIX, TAK U KOJUIEKTUBHBIX JE€HCTBUI

VYK-3.4 CnocobeH T1uilaHUpOBaTh KOMaHAHYIO pPadoTy,
pacrpenessTh MOPYYCHUS WICHaM KOMaHIIbl, OPraHNU30BaTh
00CyXJIeHUE pa3HBIX UJICH 1 MHEHUI

YK-4 Crioco6eH mpuMeHsI T COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMUYECKOTO M MPO(ecCHOHAIBEHOTO
B3aUMOJICHCTBUS

VYK-4.1 CnocoGen Bectu 0OMEH /A€JI0BOM MHpopMannen B
YCTHOH W MUChMEHHOU (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickoii @enepanii M HE MEHEE YEM Ha OHOM
HHOCTPAHHOM SI3bIKE

VK-4.2 Bmageer HaBLIKAMH, HEOOXOOUMBIMHM IS
HaIlMCaHUs, MHUCHMEHHOTO TIEPEBOAa W PEAAKTHPOBAHUS
pa3IMUYHBIX aKaJeMHYECKUX TEKCTOB (pedepaToB, 3cce,
0030poB, cTaTei u T.1.)

YK-4.3 Criocoben NPEACTaBIAT Pe3yNbTaTh
aKaJIeMUYEeCKOM W TPOoeCCHOHANBHON JEATEIbHOCTH Ha
pa3IMIHBIX Hay4YHBIX MEpOIIPHATHSIX, BKJTIOYast
MEXKIyHapO/IHbIE

VYK-4.4 CriocobeH HCIoNb30BaTh COBPEMEHHBIE CPENCTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M PO(eCcCHOHAIBHOTO B3aUMOAEHCTBHS

YK-6 Criocoben onpeniessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHON AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

YK-6.1 Ymeer pemare 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBFHOTO  Pa3BUTHS,  ONPENeNiTb |
peaTn30BBIBATH MIPUOPUTETHI COBEPIICHCTBOBAHUS
cOOCTBEHHOM AEATENHHOCTH

VK-6.2 OueHuBaeT CBOIO JIESTE€IHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI WM CPEJICTBA BBITIONHEHUS JACITEIHHOCTH C e

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

pe3ynbTaraMu
OIIK-1.1 3HaeT ®W  CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTalbHbIC

HAay4YHbIC 3HAHUS B obOmacTu (I)I/I3I/IKO—MaT6MaTI/I‘IGCKI/IX HayK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00JAaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku M (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHny 3a/1a4 NpoQecCHOHaNBHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOEH
po¢eCcCUOHANBHON e TeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0afaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PELIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HaHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)




OrpaHUYCHHUA PA3JINYHBIX METOAOB PCIICHHUA

OIIK-3.3 Brnazeer aHaIUTUYECKUMUA U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoGeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpUMEHATH 3HAHUS M HABBIKU IIO
UCTIOJIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I OUCKA M U3YyYEHUS] HAYYHOH JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOrPAMMHBIX ITPOLYKTOB

OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEICHUS HAYYHOTO MCCIIEA0BAHUS

OIIK-5 CriocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHALHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIE Pa3Inyust

OIIK-5.3 CrpeMurcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJjbIM
KOJUIGKTUBOM B  cdepe cBoeil  mpodeccrnoHambHON
JEATEIIbHOCTH

[IK-1 CnocoGen craBuTh, hOpMann30BEIBATH U
pemIarh 3aJia4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

IIK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00JacTH cBoell mpodeccroHambHON
IEITEILHOCTH

[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

[1K-2 CnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiuio

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
HCCIJICAOBAHMUS CAMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTHBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIio pe3yJIETaTOB
HAYYHO-HCCIIE0BATEIHCKON paboThI MOCPEICTBOM
MyONUKAIMY HAYYHBIX CTAaTe U y4acTusl B KOH(pEepeHIuIX

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeI0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETaMU TPUKIIAQTHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO

00opynoBaHUs (crierManu3upOBaHHBIX MaKETOB
MIPUKJIAJAHBIX TPOTPAMM)
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

(MonenMpoBaHUe) ¢ MCHONb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

- OCHOBHBIC ITPUCMBbI paGOTLI B na6opaT0pH${x 110 HpO(bI/IJ'IIO cricnyaian3alni, OCHOBHBIC ITOJIOXKCHUA
TCOPUH UIA KITFOYEBBIX NMHCTPYMCHTAJIbHBIX METOOB.

YMETb:

- IIOJIB30BaTbCd OCBOCHHBIMH B paMKax JUCHUIIJIMHBI METOAAMH MCCIIE€AO0BaHUsA, OCYIICCTBIIATH

SKCIIEPUMEHTHI CAMOCTOSTEIIBHO.
BJIAJIETh:

- IpueMamMu pPEerucTpanuvu nu O6pa6OTKI/I JAaHHBIX 3KCIICPUMCHTAJIBHBIX MCTOAOB, OCBOCHHBIX B XO/C

HU3Yy4YCHU JUCHUITINHBI.




4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
| HuskoremneparypHsie 5 5 20 30
IKCIIEPUMEHTAIIbHBIC TEXHUKH.
) Ontunueckue 9KCTIEpUMEHTAJIbHBIE 5 5 20 30
TEXHUKH.
3 Mertozabl XapakTEpUCTHKH HAHOCTPYKTYp 5 5 20 30
1 HAaHOMAaTEPUAJIOB.
4 CrienuanbHeie MHUKPOCKOIIMYECKUE 5 5 20 30
METOIBI.
5 TepareprioBble TEXHUKH. 5 5 20 30
6 TexHONMOTHS HAHOCTPYKTYP. 5 5 20 30
Nroro yacos 30 30 120 180
[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh

360 ygac., 8 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennuii)

1. HuzkoremneparypHble 3KCIIEpPUMEHTaJIbHbIE TEXHUKU.

- CBEpXIIPOBOAALINE HHTEP(HEPOMETPHI
- SQUID nuxoBOABTMETP

- u3MepeHus npu temreparypax 4.2 — 1.2 K ¢ otkaukoit He-4

- u3MepeHus npu temreparypax Hke 1 K ¢ otkaukoii He-3

2. OnTryeckne SKCIEPUMEHTAIbHbIE TEXHUKH.

- MArHUTOONTUYCCKUC U3MEPCHU

- CIICKTPOCKOITUA KOM6I/IHaI_II/IOHHOFO paccesaHud

- OIITUYECKas CIIEKTPOCKONHS OTPAKCHUA U IMOITIOIICHUA

3. Merozp! XapakTepUCTUKU HAHOCTPYKTYP U HAHOMAaTepUaJIOB.

- PEeHTTeHOBCKas TUMPaKITHsI

- IPOCBEYMBAIOINAS M PACTPOBAsi 3JIEKTPOHHAST MUKPOCKOITUS

- TYHHCJIbHAs U aTOMHO-CHUJIOBAasA MUKPOCKOIIHA

- PEeHTreHOBCKast (POTOIIEKTPOHHAS CIIEKTPOCKOIHUS

Cemecrtp: 2 (Becennuit)

4. CnennaibHbIE MUKPOCKOITUYECKHE METOBI.




- MarHUTOCHJIOBAsI MUKPOCKOIIUS JIJIs1 UCCIIEOBAHUS IOMEHHON CTPYKTYPBI
- paMaHOBCKasi MUKPOCKOIIMSI
- ONITHYECKAsi MUKPOCKOIHS HAHOPa3MEPHBIX OOBEKTOB

5. TeparepuoBbIE TEXHHUKHU.

- TeparepLoOBbIil JETEKTOP - MAKET
- TEparepLoOBBIi IETEKTOP — pealu3alus U OTIaJKa yCTPOKUCTBa

6. TexHONIOTHSI HAHOCTPYKTYP.

- onTHyeckas uTorpadus

- QJIEKTPOHHAs TUTOrpadus

- HaIlbUICHHUE TOHKUX IUICHOK

- U3TOTOBJICHUE KOHTAKTOB C IIOMOIIBIO (POKYCHPOBAHHOTO HOHHOTO ITyYKa
- TaJIbBAHUYECKUE TEXHOJIOTHH

- KOMOMHUPOBAHHBIC TEXHOJIOTUH

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

Jlabopatopuoe o6opynoBanne UOTT PAH, MOTU, MUCuC u Ckonrexa.
VYuebHas ayquTopusi, 10CKa, MEIUAIIPOEKTOP, IKPaH.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. Beenenue B hu3uky cBepXnpoBogHUKOB [Tekcr] : yued. mocobue mist ¢u3. Crell. By30B : g0, M-BoM
BhICII. | cpef. cnell. oopazosanust CCCP / B. B. Illmunr .— M. : Hayka, 1982 .— 237 c. - bubauorp.:
c. 230-232. - IIpeam. ykas.: c. 233-235. - 10 500 sk3.
2. CTpyKTyphl MAaTHUTHBIX IIOTOKOB B CBepxmpoBonHuKax [Texct] = Magnetic flux structures in
superconductors/P. I1. Xto6enep , -M., MammnaocTtpoenue, 1984

3. Mukponutorpadus [Teker] : B 2-x 4. Y. 1, npuHIMIEI, METOABI, MaTepraisl/yY. Mopo ,
Microdevices, iep. ¢ aarn. P. X. Tumeposa , -M., Mup, 1990

4. Mukponurorpadus [Tekct] : B 2-x u. Y. 2, mpuHIMIIEI, METONI, MaTepuaisl/ Y. Mopo, Tiep. ¢ aHTIIL.
J. 0. 3apocnoga, K. SI. MokpoycoBa, B. A, Hukuraesa , -M., Mup, 1990

1. DkcnepuMeHTanbHAasi TEXHUKA B PU3MKe HU3KHUX TeMiepatyp: (CrpaBouHoe pykoBoacTBo) : Ilep. ¢
anri. / [lox pen. A. U. lllansHaukoBa. - Mocksa : @uzmarrus, 1961.

2. B.W. [lerpos, “PactpoBas 371eKTpoHHAs MUKPOCKOIIUS M PEHTTEHOBCKUN MUKpoaHanus3”, M.,
“Mup”, 1988.

3. CoBpemeHHas JtazepHas criektpockomnus [Teker] : [y4e0. mocobue mis By3oB] / B. Jlemtpénep ; mep.
c aar1. M. B. PaObununoii [u ap.] ; moxg pen. JI. A. MenbHukoBa .— [4-€ u3., iepepad.] .—
Honronpynnstii : UaTemnexr, 2014.

JomnonHurenbpHas auTeparypa

1. C.B.Lpi0yms, C.B.Yepenanosa, Benenne B cTpyKTypHBIN aHaTN3 HAHOKPHUCTAILIOB. -
Hosocubupck: HI'Y, 2008.

2. Ilpaktukym no HaHOTexHOJOTHIM / TIox pell. B.B.Ps3anosa u I A.llupnunoit. - M.: MOTH, 2018
(TOTOBUTCS K U3AHUIO).

3. C.B. 3enennos, H.B. 3enennosa. CoBpemenHnas ¢oronurorpadus. HoBbie MaTepHalibl SIEKTPOHUKH
U OIITOJIEKTPOHUKH JAJIs1 HH(POPMAIMOHHO-TEIEKOMMYHHUKAIMOHHBIX cucTeM. - Huxuanit HoBropon,
2006.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)



Pecypc Canvas (Ckontex), CTYACHTHI IMOIy4al0T HHIUBUIYaIbHBINA JOCTYI
https://mipt.ru/upload/medialibrary/f19/distant _practicum_2020.pdf

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AMMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[IpencraBneHue 0T4eTOB 00 SKCIEPUMEHTAIBHON PabOTe U MPeABapUTENbHBIX BEPCHH MTPOEKTOB Yepes
cuctemy Canvas.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JIUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBNIAJETh OOIIMM IMOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3yabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT JOJIKCH 3HATh OCHOBHBLIC OIPCACIICHHUA W IOHATUA,
YMETb NPUMEHATD IMOJYUYCHHBIC 3HAHUS AJI PCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

- TIIATEIbHON MOATOTOBKHM M BHUMATEIIFHOTO BBINOJIHEHUS J1a00paTOpHBIX padoT;

— HaNpsDKEHHON CaMOCTOSATENILHOW Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOH JINTEPaTyphl;

— TpopaboTKy Yy4eOHOro Marepwana, MOATOTOBKY OTBETOB Ha BOIMPOCHI, MPEIHA3HAUYCHHBIX JUISI
CaMOCTOSITEILHOTO U3YUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATHUSX;

— MOJITOTOBKY K BBIMOJIHEHUIO 33JJaHUM TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiIaJicHUs MaTepUaIoOM CITY>)KAT YyMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI IO TeMaM
JUCIUTLIAHEL

BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpwm
3aTPYJHCHUH W3y4YeHHs] OTACIBHBIX TEM, BOIMPOCOB, CIEAYET OOpamlaThCsl 3a KOHCYNBTAIMSIMHU
MPEIoIaBaTelio.

Bo3MoxxeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUN CTYJEHTOB B BHUJE PEILICHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kageapa KBAaHTOBBIX HAHOCTPYKTYP, MaTEpHAIIOB H yCTPOUCTB
Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

Pa3paborunk: B.B. Ps3anos, 1-p ¢husz.-mat. Hayk, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-2 CriocoGeH ynpaBisaTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOUW MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUMA TPOEKTa), OXHIAEMBbIC PE3yIbTaThl M BO3MOXKHBIE
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITebHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JOCTWXKEHUS  JaHHOro  pesynerara. @Dopmupyer

HJ'IaH—l"pa(l)I/IK pcain3ann IMpPOCKTa B LCJIOM W IIJIaH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opraHu30Barh ¥ KOOPAUHUPOBATH paboTy
YY4aCTHUKOB IPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpeacrapnsier myOIMYHO PE3yAbTaThl MPOEKTa (MU
OTHENBHBIX €ro J3TamoB) B (oOpMe OTYETOB, CTaTeH,
BBICTYIVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEeHIHSIX,
CeMMHapax U T.II.

YK-3 CriocobGeH opraHn30BbIBaTh H PYKOBOJTUTH

paboToii KOMaH/ kI, BEIpaOaThIBasi KOMaHTHYIO
CTpPATEryio AJs JOCTHKEHHS MTOCTaBIEHHON
3aJa4u

VYK-3.3 CnocobeH mpeaBulieTh pe3yiabTarhl (IIOCIECTBHS)
KaK JIMYHBIX, TAK U KOJJICKTUBHBIX ACHCTBUI

VYK-3.4 Cnocoben miaHupoBaTb KOMaHAHYIO padoTy,
pacnpenensaTh HOpy4eHUsl 4ieHaM KOMaHbl, OpraHU30BaTh
00CyXJIeHUE pa3HbIX UICH 1 MHEHHUI

YK-4 CriocoGeH MpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCJIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQecCHOHaTBEHOTO
B3aNMOJCHCTBUS

VYK-4.1 CnocobeH BecTn OOMEH JieJI0BOM WHGpopMaiuel B
YCTHOH M MHUCBMEHHOHN (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuym M HE MEHEE YEM Ha OJHOM
WHOCTPAHHOM SI3BIKE

VK-42 Bnageer HaBBHIKAMHU, HEOOXOAUMBIMM  JUIS
HalMCaHUs, MHUChMEHHOTO TIEPEeBOJa W PEAaKTHPOBAHUS
Pa3TUYHBIX aKaJIeMUYECKHX TEKCTOB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Criocoben MIPENICTABIATh Pe3yABTATHI
aKaJIeMUYECKOM M TpOo(EeCCHOHANBHON AEATEIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEKIyHapOAHbIE

VYK-4.4 CrnocobeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(POPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHATIEHOTO B3aUMOJCHCTBUS

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHS,  ONPENENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBIMOJHEHUS JIESTEILHOCTH C €€
pe3yabTaraMu




OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIECJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacrapieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeSTENLHOCTH, CIIOCOOCH
Ha HayYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 Umeet npeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBAaHUH B o0jacth cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeHn aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, Mpeyiarath U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, NPUMEHss 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKN)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUN

OIIK-4 CriocoOeH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI TPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0JacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUIUS

OIIK-5.1 Cnocoben paboraTb B KOJJICKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMAJIBbHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,
po(eCCHOHATBHOMY M IMYHOCTHOMY POCTY

OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJACTBA  MajbIM
KOJUIGKTUBOM B cdepe cBoell  mpodeccHoHaTbLHON
NesITeIbHOCTH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
pE3ybTaThl




ITK-2 CriocobeH caMOCTOATENLHO UK B HCCIICAOBAaHUA CAMOCTOSATENIBHO MM B COCTaBE HAy4HOIO
KauecTBe 4jieHa (PyKOBOAUTEINS) MAJIOro KOJUIEKTHBA

KOJICKTHBA OPraHU30BbIBATH U IIPOBOJUTH [IK-2.2 Cnoco0OeH mpoBOOUTH ampoOaluio pe3yiIbTaToB
HayYHBIE HCCIIENOBAHMUS M UX anpoOaiuio Hay4HO-HCCIIEN0BATEIbCKON paboTHI MOCPEACTBOM

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC

MyOJIMKAIIMKY HAYYHBIX CTaTeil U yyacTus B KOH(EPEeHIUIX

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CIIEeLUATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIHE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HMCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B pesynbrare usyuenus AucUUIUIMHBL «IIpakTHKyM 1O 3KCIIepUMEHTAIBHOM (hU3HKe» 00yUYaroMIUNCs TOJIKEH:

3HAThb:

- OCHOBHBIC ITPUCMBbI paGOTLI B na6opaTopH${x 110 HpO(bI/IJ'IIO cricnyaian3alni, OCHOBHBIC ITOJIOXKCHUA
TCOPUH JIA KIIFOYEBBIX NMHCTPYMCHTAJIbHBIX METOOB.

yMeThb:

- IIOJIB30BaTbCd OCBOCHHBIMH B paMKaxX MJUCHUIIJIMHBI METOAAMH MCCIIE€AO0BaHUsA, OCYIICCTBIIATH
OKCIICPUMCHTBI CaMOCTOSATCIIBHO.

BJIaJeTh:

- IpueMamMu pPErucTpanuvu nu O6pa6OTKI/I AAaHHBIX 3KCIICPUMCHTAJIbHBIX MCTOAOB, OCBOCHHBIX B XO/C
HU3Yy4YCHU JUCHUITIINHBI.

3. IlepeyeHb THNOBBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

1. VI3roToBieHye ¥ TECTUPOBAHKE MHU-KOHTAKTa HA OCHOBE TOHKOIUIEHOYHOU T€TepOCTPYKTYPHI.

2. H3rotoBieHne MOAEIBHOTO YCTPOWCTBA Ha OCHOBE METAJUIMUECKUX HAHONPOBOJIOK M M3MEpEHHE
TEMIIepaTypHOU 3aBUCUMOCTH COIIPOTHUBIICHUS,

3. M3roroBieHWEe MOJCIBHOTO YCTPOHCTB HAa OCHOBE IIOJNyIIPOBOJAHUKOBBIX KBAHTOBBIX TOYEK H
U3MEpEHHE CIIEKTPa JIIOMUHECIICHIIUH.

4. MuKpOCKONIMY€eCKasi XapaKTepPUCTHKA MPEIOCTaBICHHOW HAHOCTPYKTYPHI U IIPOBEICHNE N3MEPEHUI
€e BOJIBTAMIIEPHBIX XapaKTEPUCTHK B MAarHUTHOM TIOJIE.

5. M3roroBneHne MOAEIHHOTO YCTPOWCTBA HA OCHOBE YIVIEPOAHON HAHOTPYOKM M XapaKTepUCTHKa
JIOKAJIbHOW TIPOBOJMMOCTH B 3TOM YCTPONCTBE B KOH(UTYpAIMK 30HIOBOIO MUKPOCKOIIA.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[lepeuenp nprMepHBIX BONIPOCOB (9 cemectp):

1. YeranoBka ¢oronmuTorpaduu UCHONB3YET IUIsl SKCIOHMPOBAHMS PTYTHYIO Ta30paspsAHYyIO JIaMITy.
Kakyio nuHMIO W37MydeHHMs] HEOOXOIMMO HCHONB30BaTh il CO37aHus (OTOPE3UCTHBHON MaCKU
pasmepom 0.7 mxm? Tommmua pesucra, 1 MKM Mokaszarenb mnpenomwsienus 1.3. Pesucr cuurarth
MIPO3PavHbIM.

2. Ilpu Kakux pazMepax CBEpXIPOBOJSIIEE KOJIBLO C OAHUM JK03€(DCOHOBCKUM IEPEXOIOM CIIOCOOHO
COXpaHUTh NU(POBOE COCTOSHUE B BUJIC KBAHTAMATHUTHOTO MOTOKA, €CIIM KPUTHYECKHI TOK Tepexosia
pasen 40 MxA?

3. Kakyro MmakcumanbsHyto TonmuHy ciaboro geppomarderrka CuNi MOXHO BBIOpaTh JUIs peasin3aiuu
SKCIEpUMEHTa [0  BHU3Y&JIM3alMHd  CIHOHTAHHOIO  MAarHUTHOTO  MOTOKa?  XapaKTepHbIe
MPOCTPAHCTBEHHBIE MACIITA0BI U3MEPSIINCH B IPUJIAraeMOH K 3a/IaHUI0 CTaThe.



4. JIns W3rOTOBJCHUS KOHTAKTOB K YIJIEPOAHOW HAHOTPYOKE HCIONIB3YeTCS AIIEKTPOHHO-IIy4eBOE
HanbuieHne Pd/Al kxontaktoB. [lpm kakux pexMMmax HambUICHHS MOXXHO H30€kaTh 00pa3oBaHWUS
MHTEPMETAJUIUI0B B COCTaBE KOHTAKTOB?

5. B MHOrOCTaIMi{HOI TEXHOJOTUH MONYYEeHUsI CTPYKTyphl Nb/okcny amroMuHus/Nb Ha OKHCICHHOM
KPEMHHHU HCIIOJB3YIOTCSI MarHeTpOHHOE HalbUICHHE, JJICKTPOHHAS JHTOrpadus, TpaBieHHE WU
aHomupoBanue. Kakas M3 3THX cTamuii HanOoiee KPUTHYHAS C TOYKH 3PCHUS MUHHATIOPH3ALUU

CTPYKTYpHbI?
[Tepeuens nmpumepHbIx BonpocoB (10 cemectp):

1. IlpencraBsre nodydeHHble Bamu 3KcliepUMEHTallbHbIE [JaHHbIE JJIsI CBEPXIPOBOMALIETO
untTepdepomerpa. [IpoaHanuznpyiiTe OTKIIOHEHUS OT OXKUIAEMOTO MTOBeIeHHs HHTepdhepomeTpa.

2. IlpencraBpre mnosyueHHble Bamu 3KcliepUMEHTalIbHbIE JaHHBIE IEKTPOHHOW MUKPOCKOIMM IS
HCCIEIOBAaHHON T€TEpPOCTPYKTYpHI. [IpoaHann3upyiite BO3MOXXHOCTH UCIIOJIB30BaHUS IPYTUX METOIOB
XapaKTEePUCTUKHU, KOTOPbIE MOIVIM ObI JaTh ONOJHUTENIFHYIO HH(YOPMALIUIO 00 3TOH CTPYKTYpE.

3. Ilpencrasbre monydeHHble BaMu sKcriepUMEHTalIbHbIE JaHHbIE MarHUTOONTUYECKUX H3MEpPEHUIl.
[IpoananuzupyiiTe reoMeTpUIo HaOIIOAABIIEHCS JOMEHHON CTPYKTYPHI.

4. OxapakTepu3yHTe KaueCcTBO MOIy4eHHbIX Bamu MeromoM (HOKYCHpOBAaHHOTO MOHHOTO ITy4YKa
KOHTaKTHBIX M0J0coK. CdopMynupyiTe BO3MOXKHOCTH YMEHBIICHHS IIMPUHBI IOJOCOK IIyTEM
BapbUPOBAHUS [TAPAMETPOB YCTAHOBKH (DOKYCHPOBAHHOI'O HOHHOTO ITyYKa.

5. IlpencraBbre nomyueHHsle Bamu nannbie no ko3¢ duuueHTy ycuiaeHns paMaHOBCKOTO CIIEKTpa IJist
CTaHAAPTHOW NOAJIOKKHM W3 HAHOCTPYKTYPHpPOBaHHOro cepebpa. IIpoananmsupyiite 3aBUCHMOCTH
ko3 umenTa ycuaeHus oT HapaMeTpoB U T€OMETPHH HAHOCTPYKTYPHI U3 cepedpa.

[Ipumepsr 6unetoB (9 cemectp):

buner 1.

1. OxapakrepusyiiTe KadecTBO TNOIYYCHHBIX BaMu MeTomoM (OKYCHPOBAHHOTO HOHHOTO ITydKa
KOHTAKTHBIX TMONOCOK. CdhopMymupyidTe BO3MOXHOCTA YMEHBIEHUS INMUPUHBI TIOJOCOK ITyTEM
BapbHPOBaHUS MTAPAMETPOB YCTAHOBKU (DOKYCHUPOBAHHOTO HOHHOTO MyYKa.

2. IlpencraBere momydeHHble Bamu manHble 110 KO3()(PHUIMEHTY yCHIIEHUS paMaHOBCKOTO CIIEKTpa IS
CTaHJIAPTHOW TMO/UIOKKH W3 HAHOCTPYKTypHpoBaHHOTO cepebpa. [IpoaHanmsupyiiTe 3aBUCHMOCTH
KO3 PUIIMEHTA YCHUIICHHSI OT ITapaMeTPOB U TEOMETPUN HAHOCTPYKTYPHI U3 cepedpa.

buner 2.

1. B MHOrOCTagMiftHON TEXHOJIIOTUHU MONYy4YeHUs! CTPYKTyphl Nb/okcuz amoMuHus/Nb Ha OKHUCIEHHOM
KPEeMHHUH HCIIOJIB3YIOTCS MAarHeTPOHHOE HalblJICHHWE, OJIEKTPOHHas JuTorpadus, TpaBIeHHE U
aHopupoBanue. Kakas u3 3Tux craauii Hanbosee KPUTUYHAS C TOYKM 3PEHUS MUHHUATIOPU3ALUH
CTPYKTYpHbI?

2. IlpencraBeTe moONMy4YeHHBbIE Bamm SKclepUMEHTaJbHBIC JaHHbIE U CBEPXIPOBOJISIIETO
untepdpepomerpa. [IpoananuzupyiiTe OTKIIOHEHHUS OT OXKUIAEMOTO MTOBeIeHHs HHTepdhepomeTpa.

[Ipumeps 6uneros (10 cemectp):

buner 1.

1. OxapakrepusyiiTe KadecTBO TNOIYYCHHBIX BaMu MeTomoM (OKYCHPOBAHHOTO HMOHHOTO ITydKa
KOHTAKTHBIX TMONOCOK. CdhopMymupyidTe BO3MOXHOCTA YMEHBIEHUS INMUPUHBI TIOJOCOK ITyTEM
BapbHPOBaHUS MTAPAMETPOB YCTAHOBKU (DOKYCUPOBAHHOTO HOHHOTO MyYKa.

2. IlpencraBere momydeHHble Bamu manHble 110 KO3()(PHUIMEHTY yCHIIEHUS paMaHOBCKOTO CIIEKTpa IS
CTaHJIAPTHOW TMO/UIOKKH W3 HAHOCTPYKTypHpoBaHHOTO cepebpa. [IpoaHanmsupyiiTe 3aBUCHMOCTH
KO3(PUIIMEHTA YCHUIICHHSI OT MTapaMeTPOB U TEOMETPUU HAHOCTPYKTYPHI U3 cepedpa.

buier 2.

1. TlpencraBbTe TmoOJy4YeHHbIE Bamu OJKCIepUMEHTaNBHBIE JAHHBIE Ui CBEPXIPOBOJISIIETO
unrepdepomerpa. [Ipoananusupyiite OTKIOHEHUS OT 0)KHUIAEMOTO MTOBEJCHUS HHTepepoMeTpa.



2. IlpencraBbTe MONlydeHHblE Bamu sKCIEpHMEHTANbHBIE AAHHBIE JIEKTPOHHOW MHUKPOCKOIWH JUIS
UCCIIEZIOBAaHHOM reTepocTpyKTyphl. [IpoaHann3upyiite BO3MOXKHOCTH UCIOJIb30BAaHUS APYTrUX METOJOB
XapaKTEPUCTHUKH, KOTOPbIE MOINIX OBl 1aTh JOIIOJHUTEILHYI0 HHPOPMALIUIO 00 3TOW CTPYKTYpE.

Kputepun onennBanus

Onenka "ommmuuo" (10 Gassos) BBICTABJISIETCS  CTYAEHTY, IIOKa3aBUIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha MPAKTHUKE TPH PELICHNU KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABIISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPAKTHKE MPU PEILICHMH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (8 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOHW NpOrpaMMbl AMCLUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
peIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomio" (7 0annoB) BBICTABISETCS CTYACHTY, €CIIU OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY H3JaraeT ero, yMeeT MPUMEHAThH IOJIyYeHHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT MaTepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTy4YeHHbIE 3HAHHMS Ha MPAKTHUKE, HO JOIyCKAeT B
OTBETE WJIM B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Onenka "xopomo" (5 0annoB) BBICTABISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT Marepual,
IrPaMOTHO M MO CYWIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHATh NOIYy4YEeHHBIC 3HAHUS Ha HPAKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Onenka "ymoBneTBopuTedbHO" (4 Oanna) BbhICTABISIETCS CTYICHTY, MMOKa3aBUIeMYy (QparMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH B U3JIOKEHUHU IIPOrPAaMMHOI0 Marepuaia, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pazfiefibl y4eOHOH MpOrpaMMbl, HEOOXOAUMBIE Ul JaJIbHEHIIero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynoBierBoputenbHO" (3 6amyia) BBICTABISIETCS CTYACHTY, IMOKa3aBlieMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLIEHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUTSI TajbHEHUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HaHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

Omnenka "HEyJOBIETBOpUTENBbHO" (2 Oana) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OOINbIIeH
4acTH OCHOBHOTO COIEpKaHHsI y4eOHOM MpOorpaMMbl AMCLMIUIMHBL, JOMYCKaeT rpyOble OmMOKH B
(bopMyIHPOBKaX OCHOBHBIX ITPUHIIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.

Onenka "HeynosierBoputenbHo" (1 0aymi) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BbIX MOHATHH AMCLUUIUIMHBI U BOOOIIEC HE MMEET HABBIKOB PELICHHS THIIOBBIX NMPAKTHUYECKUX
3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesole NpoueIypbl OlleHUBAHUS 3HAHWIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

JUis OLEHKHM 3HAHUHM HCHOJNB3YIOTCS NPENOCTAaBISIEMbIE B KOHIE KaXKAOI0 CEMECTpa OTYEeThl 00
AKCTICPUMEHTAILHONH paboTe, BBITOJHEHHON KaK CaMOCTOSITEIbHBIN Majblii MPOEKT TOCJe OCBOCHUS
MPENYCMOTPEHHBIX MPOrpaMMON MeTonoB. [IpHBETCTBYIOTCS MHOMBUAYyadbHbIE TEMAaTUKHA OTYETHBIX
pabor, cesizanubie ¢ HUP cTynenTta u cormacoBaHHbIE € €r0 HAyYHBIM PYKOBOJUTEIIEM.

IIpu npoBenennu audQepeHIUPOBaHHOIO 3adeTa OOYyYaIOLIEMYCsl MPEIOCTaBIsSETCS BpeMs Ha
MOATOTOBKY Ha YCMOTpeHHe 3k3aMmeHaropa. Ompoc oOyuaromierocst Ha audepeHIIMPOBaHHOM 3aueTe
HE JOJKEH NPEBBINIATh OTHOTO aCTPOHOMHUYECKOIO Yaca.



