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

YTBEPKAEHO

H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay

A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: [IpakTHKyM 10 SKCTIEPUMEHTATBHON (PH3HKE
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
®usrex-KJIacTep akaJIeMUYECKON U HAyYHON Kapbhepbl

Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

AynutopHbix yacoB: 180 Bcero, B TOM 4ucie:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsle 3anatus: 120 vac.

Camocrositenpaas pabdora: 180 gac.
Bcero gacos: 360, Bcero 3ad. ef.: 8

[Iporpammy cocraBui: B.B. Psi3anoB, a-p ¢us.-mar. Hayk, npodeccop

[Iporpamma obcyxneHa Ha 3aceqannu Ousrex-kinacrepa akageMuueckoi 1 HayuHoil kapeepsl 04.06.2020



AHHOTANMA
HccnemoBarensckuii MPAKTUKYM paccuuTaH Ha CTYICHTOB, BBIOPABIIINX B KaueCcTBe
HAYYHO-HCCIICJ0BATENILCKOM pabOThl OKCIEPUMEHTANbHBIC 3a/ladd W3 Pa3HbIX HampaBleHUH (QU3HKH
KOHJCHCUPOBAHHOTO COCTOSIHUS. B mepByro ouepenp NpeaCcTaBICHbI HAIIPABICHUS, CBSI3AHHBIE C TEXHOJIOTUEH
HaHOCTPYKTYp M YCTPOWCTBaMU HAHO- U ONTO3JIEKTPOHUKH.

[TpakTHKyM BapHaTHBEH: B KaXKIOM CEMECTpE CTY[ACHT BBIOMpaeT dYeThlpe M3 Mpe/ularaeMbIX 3ajad, I0
KOTOPBIM MIPOBOJSITCSI BBOAHBIE JIEKLIUH, IEMOHCTPALMOHHBIE 3aHATUSL U CAMOCTOSTEIIbHBIC 3aHATHUS. 3aTEM U3
YeThIpeX BBIOPAHHBIX 3a/ad CTYJCHT BBIOMpaeT OJHYy HauOojee ISl HEro HMHTEPECHYI0 M IOIydaeT
WHAMBHUIYaJbHOE OKCIEPUMEHTAJIbHOE 3aJaHHe, MAaKCHUMaJbHO MNPHUOIMKEHHOE K PEaJbHOMY HAyYHOMY
UCCIIEI0BAHUIO.

Kypc Bxomut B cereByto mporpammy MOTU-Crontex. TeppuTopHaibHO 3aHATHS MPOBOAATCS 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 TEXHHKOH HKCIEPHMEHTA, OTHOCSILErocsd K H3TOTOBICHHIO, XapaKTEPUCTHUKE U
(YHKIIMOHMPOBAHMIO KBAHTOBBIX HAHOCTPYKTYP.

3agauu AU CHUIIHHBI

- TIO3HAKOMUTb CTYIAEHTOB C 3KCIIEPUMEHTAJIbHbIMU IPUEMaMHU U TEXHUYECKUMHU PEIIECHUSAMH,
TUNUYHBIMA JJIs1  BaKHEHIIMX J1a0OpaTopHBIX METOAOB HccienoBanus. llpeamonaraercs, 4To
[IPOCIIYIIAB 3TOT KypC, CTyAEHThl CMOI'YT OCYLIECTBIIATH CAMOCTOATENIbHYIO [IOCTAHOBKY U IIPOBEJICHHE
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 npoOJIEMHYIO CUTYaLHIO KaK CHCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TIOMCK BapHaHTOB  pELICHUS
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 CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1eJIM Kak I10CJIE0BaTeIbHOCTh I1aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUPyeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOILIEHHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOJIEMBI,
Lenb, 3aJaud, AakTyalbHOCTb, 3HAUYUMOCTb (Hay4dHYIO,
MPaKTUYECKYI0, METOANYECKYIO U MHYIO B 3aBUCHMOCTH OT
TUIIA TIPOEKTa), OXHUIAEMbIE pE3yJIbTaTbl U BO3MOXKHBIE
cdepbl UX IPUMEHEHUS

YK-2.2 Crnocoben MIPOrHO3UPOBAThH pe3ynbTar
AEATEeIBHOCTH M IUIAHUPOBATh IOCIIEA0BATEIBHOCTD ILIArOB
I JAOCTIDKCHUS JaHHOTrO  pesynbrara. Dopmupyer
wiaH-rpaQuK peanu3alid [POeKTa B ILEJIOM U  IUIaH
KOHTPOJISI €T0 BBITTOTHEHUS

VYK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.3 CniocobeH opranu3oBaTh 1 KOOPAMHUPOBATH paboTy
YYaCTHUKOB IpOEKTa, obecreunBarh paboTy KOMaHIbI
HEOOXOIUMBIMU PeCypcaMu




VYK-2.4 TpencrapnsieT myOIUYHO pe3yNbTaThl IpoeKTa (WIn
OTHENBHBIX €ro JTanoB) B (opMe OTYETOB, CTaTei,
BBICTYIUICHMH Ha HAyYHO-NIPAKTUYECKUX KOH(EepeHIusX,
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,
pacrpenessiTh MOpy4YEeHUs YieHaM KOMaHJbI, OpPraHU30BaTh
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 Bectn 00OMeH aenoBoil nHpopmauueid B
YCTHOHM M MHCbMEHHOH opMax Ha rocylIapcTBEHHOM SI3bIKE
Poccuiickoii ®enepanuu W HE MEHEE YEM HA OJHOM
HHOCTPAHHOM SI3bIKE

VK-4.2 Bnageer HaBbIKaMH, HEOOXOOWMBIMHU IS
HATKMCAHUSA, MUCHBMECHHOIO TMEPeBOAa M PEAAKTUPOBAHUS
pa3IMUYHBIX aKaJeMHUYECKUX TeKCToB (pedeparoB, i3cce,
0030poB, cTaTei u T.1.)

YK-4.3 Crnocoben MIPECTABIATD PE3yNbTaTh
aKaJIeMUYecKoil U Mpo(decCHOHATIBHON JesITeTbHOCTH Ha
pa3IMIHBIX Hay4YHBIX MEpOIIPHATHSIX, BKJTIOYast
MEXKIyHapO/IHbIE

YK-4.4 CriocoOeH WCMONb30BaTh COBPEMEHHBIE CpEICTBA
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 pemars 3aga4ui COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBHOTO  Pa3BUTHS,  ONPEACsTH U
peaTn30BBIBATH TIPUOPHUTETHI COBEPIICHCTBOBAHUS
cOOCTBEHHOM AEATENHHOCTH

VK-6.2 OueHuBaeT CBOIO ACATEILHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI W CPEJACTBA BBITIONIHCHUS JEATEIBHOCTH C €&

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

pe3ynbTaraMu
OIIK-1.1 3HaeT W cHocoOGH  MCIONbL30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC

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

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M pPEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUILIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHuK W (U3MKH U CHOCOOCH HMX MPHMEHSTh IPH
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 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBaHN B obnmactu cBoel  mpodeccroHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH 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 aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 ChoocobOeH HCIIOIb30BAaTh HCCIIENOBATEILCKUE
METO/bl TNPU PEIICHUH HOBBIX 3a]a4, IPUMEHSsS 3HAHWS B
pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)




OrpaHUYCHHUA PA3JINYHBIX METOAOB PCIICHHUA

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU PEIICHMs], TTOHNMAeT 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 CrnocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpAaTh CIIOCOO
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 COIIMAJIbHEIE, ITHUYECKUE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIE Pa3Inyust

OIIK-5.3 CrpeMurcss K TOIYYECHUIO HOBBIX 3HAHHM,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJjbIM
KOJUIGKTUBOM B  cdepe cBoel  mpodeccrnoHanbHON
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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3a7a4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

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

[MK-2.1 CnocoOeH TuUIaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCIJICAOBAHUS CAaMOCTOSITEIbHO MM B COCTaBE€ HAy4HOTO
KOJIJIEKTHBA

[IK-2.2 CnocobeH NpOBOAWTH anpoOaIuio pe3yiIbTaToB
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 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO

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

(MonenupoBaHKe) C HCIOIb30BAaHUEM HCCIIEIOBATEIBCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIleHHBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

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

3HAThb:

OCHOBHBIC TMPUCMBI pa6OTI:I B na6opaT0pH$[X 110 HpO(l)I/IJ'IIO cricnyaan3ali, OCHOBHBIC ITOJIOKCHUS
TCOPUH UIA KITFOYEBBIX NMHCTPYMCHTAJIbHBIX METOOB.

YMETb:

IOJIB30BATBCSI OCBOCHHBIMU B paMKax AOUCHUILUIMHBI

SKCIIEPUMEHTHI CAMOCTOSTEIIBHO.
BJIAJIETh:

METOAaMU HUCCICAOBAHUA, OCYHICCTBIIATH

npueMaMu perucTpainvuu n O6pa60TKI/I JAaHHBIX JKCIICPUMCHTAJIBHBIX MCTOHJOB, OCBOCHHBLIX 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.Uepenanosa, BBeneHne B CTpyKTypHBIN aHaIN3 HaHOKpHCTaLioB. HoBocnOupck:
HI'Y, 2008.
2. Ilpaktukym no HanotexHonorusm nox pen. B.B.Pa3anosa u I A.Ilupnmunoit, M., MOTH, 2018
(TOTOBUTCS K U3AHUIO).
3. C.B. 3enennos, H.B. 3enentosa, “CoBpemennas ¢poronurorpadus. HoBble MaTepuast

3IIEKTPOHUKHU U ONTOJIEKTPOHUKH U1 MHPOPMALMOHHO-TEIIEKOMMYHHKALMOHHBIX cucteM”’, HuxkHaui
Hogropon, 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 JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3yabTaTC HU3YUCHUA AUCHUILIMHBI CTYACHT HOJUKCH 3HATh OCHOBHBLIC ONPCACIICHUA W IOHATHA,
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 y4deOHOro MaTepHuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— HOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKYIeW U MPOMEXYTOUYHON aTTECTAIUH.

[lokazarenem BiajgeHHs MaTepUajoM CIYXXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3YYEHHUsI OTICNbHBIX TEM, BOIPOCOB, CJIEAYEeT OOpaIarbcs 3a KOHCYIbTAlMAMHU
MIpenoAaBaTelto.

Bo3MOXeH npoMeXyTOUHBINH KOHTPOJIb 3HAHUHM CTYAEHTOB B BHJIE PEIICHHA 337ad B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



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

dusrex-KiIacTep akaJIeMUUeCKOi U HayqHOH Kapbepbl (KBaHTOBbIE HAHOCTPYKTYPHI,
MaTepHabl U YCTpOicTBa)

Kypc: 1
KBaJIMpUKALUS: MarucTp

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

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

Pa3zpadorunk: B.B. Ps3anoB, 1-p ¢us.-mart. 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 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-2 CriocoGeH ynpaBisaTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

VYK-2.1 ®opmynupyeT B pamKkax 0003HAYEHHON MPOOIIEMBI,
1eNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUNA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Crniocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBATh MOCIEJ0BAaTEIbHOCTD IIAroB
I JOCTWXKEHUS  JaHHOro  pesynerara. @Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3anun IIPOCKTa B ICJIOM U IUIAH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opranu3oBaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TMPOEKTa, o0ecreunBaTth padoTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpencrapnser myOIu4HO pe3ysbTaThl IpoeKTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
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 HOpY4YeHUsl YiIeHaM KOMaH[bl, 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 Bectd 0OMEH jenoBoi nHpopmanmeid B
YCTHOH U MUCbMEHHON (QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori denepauuy M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3BIKE

VK-42 Bnageer HaBBIKAMHU, HCOOXOAUMBIMH IS
HalMCaHus, MHUChMEHHOTO TEpeBofla W PEAaKTHUPOBAHUS
PasIUYHBIX aKaJIeMHYECKHX TeKCToB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Crniocoben MIPEJICTABISATh pe3yABTATHI
aKaJeMU4YecKoil W Mpo(decCHOHATIBHON IesITeIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEKIyHapOAHbIE

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
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/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBPHOTO  pa3BUTHS,  ONPEAEsITh U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

YK-6.2 OueHHuBaceT CBOIO JIEATEILHOCTh, COOTHOCHT IIEJH,
CHOCOOBI M CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€
pe3yabTaraMu




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

OIIK-1.1 SHaeTr W© CHOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKd ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHON e TEIHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH 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 aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKN)

OIIK-3.3 BiameeT aHaIUTHYECKMMHM U BBIYHUCIMTEIHLHBIMHU
METOJJaMH 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 CrnocobeH mNpuMeHATh 3HaHUS B o0jacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
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 COIIMAJIBHEIE, ITHHYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3IndHs

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,
po(eCCHOHATBHOMY M IMYHOCTHOMY POCTY

OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJACTBA  MajbIM
KOJUIEKTUBOM B  cdepe cBoeil  mpodeccHoHaTbHON
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 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdueckne W (WIn)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl




[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICJIOBAHMS U MX alpoOaIiyio

[MK-2.1 Cnoco0eH TuIaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC
HCCJICAOBAHUS CaMOCTOSITENIbHO MM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH NpoOBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboTh MOCPEICTBOM
yONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

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

[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTh IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

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

3HAThb:

OCHOBHBIC TMPUCMBI pa6OTI:I B J'Ia60paT0pI/I$IX 110 HpO(l)I/IJ'IIO cricnyaan3ali, OCHOBHBIC ITOJIOXKCHUS
TCOPUH JIA KIIFOYEBBIX NMHCTPYMCHTAJIbHBIX METOOB.

yMeThb:

IOJIL30BATHCSI OCBOCHHBIMU B paMKax AOUCHUIUIMHBI METOAaMU MCCIICAO0BaHUsA, OCYIIECTBIATH

SKCIIEPUMEHTHI CAMOCTOSTEIIBHO.
BJIaJeTh:

npueMaMu perucTpainvuu n O6p360TKI/I JAaHHBIX JKCIICPUMCHTAJIBHBIX MCTOHAOB, OCBOCHHBLIX B XO/C

HU3Yy4YCHU JUCHUITIINHBI.

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

1. M3roToBiieHue U TECTUPOBAHUE ITU-KOHTAKTa HA OCHOBE TOHKOIUIEHOYHOH reTepoCTpyKTYpHl.

2. W3rorosieHrue MOAEIBHOIO YCTPOICTBa HAa OCHOBE META/UIMYECKUX HAHOIPOBOJIOK U U3MEpPEHHE
TEeMIIEpaTypHOMN 3aBUCHMOCTH COIIPOTUBIICHHUS,

3. HU3sroroBieHue MOACIBHOI'O yCTpOﬁCTB Ha OCHOBC IOJYHIPOBOAHUKOBBIX KBAHTOBBIX TOYCK H

HU3MEPCHUEC CIICKTPA JIOMUHCCUCHIINU.

4. MuKpocKonu4ecKas XapaKTepHCTHKA IPEJOCTaBICHHON HAHOCTPYKTYPhI M IIPOBEACHUE U3MEPEHUM
€e BOJIBTAMIIEPHBIX XapaKTEPUCTHK B MAarHUTHOM TIOJIE.

5. M3roroBneHne MOAEIBHOTO YCTPOWCTBA HA OCHOBE YIVIEPOJHOW HAHOTPYOKH M XapaKTepUCTHKA
JIOKAJIbHOW TIPOBOJMMOCTH B 3TOM YCTPONCTBE B KOH(UTYpAIMK 30HIOBOIO MUKPOCKOIIA.

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /11 IPOBeJAeHHs MPOME:KYTOUHOI aTTecTaluu

o0yuarumuxcst

Hepequb KOHTPOJIbHBIX BOIIPOCOB

1. YcranoBka (oTonuTorpaduu HCIONB3YET AJS 3KCIIOHUPOBAHUS PTYTHYIO ra30paspsIHyIo JIamily.
Kakyio nmuHMIO W37MydeHHs] HEOOXOAWMO WCIONB30BaTh JUIA CO3JaHus (DOTOPE3UCTUBHONW MAaCKH
pasmepom 0.7 mxm? TommumHa pesucra, 1 MKM Tokasartens mpermomiieHus 1.3. Pesuct cuurarh
MIPO3PavHbIM.

2. Ilpu Kakux pazmepax CBEPXIPOBOAALIEE KOIBLO C OIHUM IK03e(COHOBCKHM MEPEXOAOM CIOCOOHO
COXpaHUTh NU(POBOE COCTOSHUE B BUJE KBAHTAMATHUTHOTO MOTOKA, €CITM KPUTHYECKUH TOK Mepexojia
pasen 40 MxA?

3. Kakyro MakcuMalnbsHYI0 TONMMHY ciiadoro ¢peppomarneTrika CuNi MOXKHO BBIOpATh JJISl peaiu3aliu
SKCIEpUMEHTa [0  BHU3YQJIM3alMHd  CIOHTAaHHOIO  MAarHMUTHOTO  MOTOKa?  XapaKTepHbIe
MPOCTPAHCTBEHHBIE MACIITA0BI U3MEPSIINCH B IPUJIAraeMOH K 3a/IaHUI0 CTaThe.



4. JIns W3rOTOBJICHUS KOHTAaKTOB K YIJIEPOAHOW HAHOTPYOKE HCHOJB3YeTCS DJIEKTPOHHO-IYyYeBOE
HanbuieHne Pd/Al kxontaktoB. [lpm kakux pexMMmax HambUICHHS MOXXHO H30€kaTh 00pa3oBaHWUS
MHTEPMETAJUIUI0B B COCTaBE KOHTAKTOB?

5. B MHOrOCTQIMIHHON TEXHOJOTHU TONyYeHHs CTPYKTYpbl Nb/okcua amroMuHus/Nb Ha OKHCIEHHOM
KPEMHHMH HCIIONB3YIOTCSI MarHeTPOHHOE HAIbUICHUE, OJIEKTPOHHAs Jurorpadusi, TpaBlIeHUE U
aHomupoBanue. Kakas u3 oTHX craauii HamOoiee KPUTHYHAS C TOYKU 3PEHHS MHHHUATIOPU3AIHH

CTPYKTYpHbI?
[IprMepbl KOHTPOJIBHBIX 33JaHUN

1. IlpencraBere moOdy4YeHHble BamMu SKCliepUMEHTAIbHBIE JaHHBIE [UJISI  CBEPXIPOBOISIIETO
uaTepdepomerpa. [poananm3upyiTe OTKIOHEHHS OT OXKHIAEMOTO ITOBEACHHS HHTEPHEPOMETpA.

2. IlpeacraBbTe nNONy4eHHble Bamu 3KcIepUMEHTabHBIE JAHHBIE 3JIEKTPOHHON MUKPOCKOIMHU JUIS
HCCIEI0BAaHHON T€TepOCTPYKTYpHl. [IpoaHann3upyiite BO3MOKHOCTH HCIIOJIB30BAHNS APYTUX METOIOB
XapaKTEePUCTUKHU, KOTOPbIE MOIVIM ObI JaTh ONOJHUTENIFHYIO HH(YOPMALIUIO 00 3TOH CTPYKTYpE.

3. IlpencraBbre nomydeHHble Bamu skcriepuMeHTasbHBIE JaHHbIE MarHUTOONTUYECKUX WU3MEPEHUH.
[IpoananuzupyiiTe reoMeTpUIo HaOIIOAABIIEHCS JOMEHHON CTPYKTYPHI.

4. OxapakTepu3yHTe KadecTBO IOIy4YEeHHBIX BaMum MeTonoM (OKyCHPOBAHHOTO HOHHOTO ITydyKa
KOHTaKTHBIX MOJI0COK. CdopMynupyiiTe BO3MOXXHOCTH YMEHBIICHUS I[IUPUHBI TOJIOCOK IIyTeM
BapbUPOBAHUS [TAPAMETPOB YCTAHOBKH (DOKYCHPOBAHHOI'O HOHHOTO ITyYKa.

5. IpeacraBwsre nonydeHHble Bamu nanHbie 1o k03O (OUIMEHTY YCHIICHHS paMaHOBCKOTO CIIEKTpPa LIS
CTaHAAPTHOW MOAJIOKKHM W3 HAHOCTPYKTypHpOBaHHOTO cepebpa. IIpoaHanmusupyiiTe 3aBHCHMOCTD
KOd(pPHUIMEHTA YCHIICHUS OT apaMEeTPOB M TEOMETPUH HAHOCTPYKTYPBI U3 cepedpa.

Kputepun onennBanus

Onenka "ommuno" (10 OGaiioB) BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELLICHUAMN.

Onenka "ortnmuuno" (8 0OamioB) BBICTAaBIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 00O0CHOBAaHHE MPUHATHIX
peIIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomro" (7 6aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYIIECTBY H3JaraeT ero, yMeeT NPUMEHSTH MOJy4YeHHbIC 3HAHUS HA MPAKTHKE, HO HEAOCTATOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, yMeeT NMPUMEHAThH IOJyYCHHBbIE 3HAHMS HA MPAKTHKE, HO JOMYCKAeT B
OTBETE WJIM B PELICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka "xopomio" (5 06ayuioB) BBICTABISETCS CTYACHTY, €CIH OH B OCHOBHOM 3HAET MaTepuall,
IrpaMOTHO U IO CYLIECTBY H3JIaraeT €ro, yMeeT NMPHUMEHSTH MOJlyuYeHHbIE 3HAHWS HA MPAKTHKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Omnenka "ynoBrneTBopuTenbHO" (4 Oamna) BBICTABISETCS CTYACHTY, MOKaszaBlieMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B N3JIOKEHUH MPOrPaMMHOTO MaTepuana, HO IpU 3TOM
OH OCBOMJI OCHOBHBIE pa3eibl Y4eOHOH MporpaMMbl, HEOOXOAUMBIE JUIS JalbHEUIIero oO0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynosierBoputenbHO" (3 Oaiia) BBICTABISIETCS CTYACHTY, MOKa3aBIIieMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHWi, JOIYCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSTHH,
HapyLIEHUs] JIOTHYECKOM IOCIEeOBAaTEIbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JeliaMi yueOHOU MPOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.



Onenka "HeymoBineTBOpHUTENbHO" (2 0ajya) BBICTABISIETCS CTY/ACHTY, KOTOPBIA HE 3HAET OOJNbIIeH
4acTH OCHOBHOIO COIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMyCKAaeT TpyOble OMMOKM B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.

Onenka "HeynosierBoputenbHO" (1 6aymn) BeICTaBIAETCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECCKHX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Jisi OLEHKHM 3HAaHUI HCIIONB3YIOTCA MPENOCTaBIsieMble B KOHIE Ka)XIOTro0 CEMEeCTpa OTYETHl 00
SKCTICPUMEHTAIILHON paboTe, BBHIMOIHEHHON KaK CaMOCTOSTENbHBIA Malblii MPOEKT MOCIE OCBOCHHS
MPENYCMOTPEHHBIX MPOrpaMMON MeToJ0B. IIpHBETCTBYIOTCA MHOWBHIYaJlbHBIE TEMATUKH OTYETHBIX
pabor, cesizanubie ¢ HUP cTynenTta u cormacoBaHHbIE € €r0 HAyYHBIM PYKOBOJUTEIIEM.

[Ipu npoBeneHun UQQepeHIUPOBaHHOIO 3adeTa o0yyaromeMycs NpeIOCTaBIsIeTCs BpeMs Ha

MOATOTOBKY Ha YCMOTpeHHE dK3ameHaropa. Ompoc obyuaromerocs Ha aAn¢p¢epeHInpoBaHHOM 3ayeTe
HE JIOJDKCH TPEBBIIIATh OJHOTO aCTPOHOMHYECKOTO Yaca.



