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: CoBpeMeHHbIe TPOOIeMbl KBAHTOBOM (hU3NKN
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay

kadenpa yHaaMeHTAILHOW U MPUKIATHOW QU3NKH MUKPO- H HAHOCTPYKTYP
Kypc: 1
KBaJIMpUKALS: MarucTp

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

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexuun: 0 gac.
ceMuHapsl: 60 gac.
nabopatopHsbie 3aHaTus: 60 yac.

Camocrostensnas padora: 150 gac.

Bcero gacos: 270, Bcero 3a4. en.: 6

[Iporpammy cocrtaBui: B.C. Cronspos, kanz. ¢puz.-mar. HayK

[Iporpamma obcyxneHa Ha 3acefanuu kKadenpa QyHIaMeHTaTbHON W MPUKIATHON (QU3NKU MUKPO- U HAHOCTPYKTYP
10.04.2023



AHHOTANMA
Kypc nanpaBieH Ha 00y4eHHE KPUTUYECKOMY MBIIIUICHUIO TIPU aHAIIM3€ HAYYHOW JUTEPATYPhl U TMOTyYCHUE
IIMPOKOTO CIIEKTPa TMPAKTHYECKHX HABBIKOB Pa0OThI Ha COBPEMEHHOM HCCIIECIOBATEIHCKOM O0OPYIOBaHUHU
0a30BBIX Maboparopusx kadenpsl. B mpomecce oOyueHus cryaeHTaM OyeT MPeIoKEeHO H3YIUTh HECKOIBKO,

OTHOCAIIUXCA K MMPAKTUICCKUM 3aHATHUAM HyﬁHPIKElI.IPIﬁ, 10 KOTOPBIM MU T'OTOBATCS JOKJIaJAbl HA CEMHUHApax.
ITocme gero CTYyACHTAMU MPOBOAATCA COOTBCTCTBYIOIINUC UCCICIOBAHUA.

1. leau u 3apauu

Meap AUCUMNIMHBI

Llenpro TMCUNIUIMHBI SBISIETCS IPHOOIIEHUE CTYCHTa K Hay4yHOH paboTe, pa3BUTHE HABBIKOB PaOOTHI €
JIUTEPATYPOH, pa3BUTHE KPYyro3opa IO HCIONB30BAHMIO PA3INYHBIX HMCCIEN0BATENBCKUX METOAMK
pa3IMUHBIMU HayYHBIMH I'PYIIIaMU, [IOMCK HAYYHOI'O pyKoBoauTess AJis BeinoaHeHus HUP.

3agauu AU CHUILIHHBI

PazpuTre HaBHIKOB pabOTHI C COBPEMEHHON JMTEpaTypoH, OMpeNeleHHWE HaNpaBlICHHUE HAy4YHOM

NesITEIbHOCTH CTYACHTA B OyIyIiem.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-6 CriocobeH onpeessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHON AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  Pa3BUTHS,  ONPENeNiaTh |
peaTn30BBIBATH MIPUOPUTETHI COBEPIIICHCTBOBAHUS
CcOOCTBEHHOM AEATENHHOCTH

VK-6.2 OueHuBaeT CBOIO JIESTE€ILHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI W CPEJICTBA BBITIONHEHUS JACATEIHHOCTH C e

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

pe3ynbTaraMu
OIIK-1.1 3HaeT ®W  cOocoOCH  HCIOJB30BaTh B
mpoeCCUOHANBHON  JesTeNbHOCTH  (yHIaMeHTalbHbIC

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

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IAaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

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

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANBHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

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

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINKIO 00 aKTyaIbHBIX pe3ylIbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

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




[MK-2 CriocobeH caMOCTOsTENTHHO WK B [IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO HCCJICAOBAHMUS CaMOCTOSITEIbHO WMJIM B COCTaBE HAy4HOTO
KOJIJIEKTHBA OPTaHU30BbIBATh U MIPOBOIANTH KOJIJIEKTUBA

Hay4HbIE UCCIICOBAHMS U UX arpoOaIuio

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢ NPUKITAHBIX TIPOTPAMM)

MCCIIEIOBATEICKUM H UCTIBITATEIIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[K-3.2 Criocoben MIPOBOJINUTH SKCIIEPUMEHT
(MozmenMpoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoGeH oOIeHUBaTh TOYHOCTHh ITOJYYCHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaToOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMUILINHE (MOLYJII0)
B pesynbTrare 0cBOGHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HaTh:
[Homyuuts onbIT pabOTHL HA 00OPYAOBaHWHU BCeX 0Aa30BBIX J1abOpaTopuil Kadeapsl, MOHITh OCHOBHEIC
HATpaBJICHUSl HCCIIEJOBaHUN HAy4HBIX Trpynm Jaboparopuil. Hayuutcst paboraTh ¢ Hay4HOI
JIUTEPATYPOU, OBIAJIETh TEPMUHOIOTHEH.

YMETB:
Hckath akTyanbHY!O Ul UCCIIEAOBAaHUS HAYyYHYIO JUTEparypy. BiageTs UPOKUM CIIEKTPOM METONUK,
UCHOJNB3YEMBIX B Hay4HbIX JlabopaTopusx. Bkitouas uucieHHBIC, KPHUOTCHHBIE M ONTHYECKHE
UCCIICOBAHMUSI.

BJIaJIETh:

- HaBBIKaMH palOTHI C JIUTEPATypOH;

- METOJBI OJyYEHNsI KpPUOTEHHBIX TEMIIEPATYD;

- OITHYECKHE METOJIbl UCCIIEA0BaHMSI;

- HaBBIKAMHU TEOPETUYECKOIO AHAJIN3a PEABHBIX 3aa4.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 OOcCyX/IeHre COBPEMEHHBIX ITyOIHMKAIIHiA 30 30
Ha CeMHHapax
2 [IpakTuyeckre 3aHATUA 30 45
3 OO6cy>kaeHre MyOIUKauii Ha ceMUHapax 30 30
4 [IpakTuyeckue 3aHATUA 30 45
Hroro wacos 60 60 150
[ToaroTroBka K sK3aMeHy 0 uac.
OO01mas TpynoEMKOCTh 270 yac., 6 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 1 (Ocennwii)

1. OGcykaeHrne COBPEMEHHBIX IMyOIMKAIMK Ha CEMUHapax




B mpouecce oOydenuss cryneHTam OyIeT NPEASIOKEHO H3YYHTh HECKOJIBbKO, OTHOCSALIMXCS K
MPAaKTHYECKUM 3aHATHAM IyOJIMKalKii, 0 KOTOPBIM MU TOTOBSTCS JIOKJIabl Ha cemuHapax. [Tocie
YEro CTyAeHTaMH MPOBOISATCS COOTBETCTBYIOIINE UCCIECIOBAHHUS.

2. IIpakTuyecKue 3aHsITUs

[MpakTrueckue abopaTopHble pabOTHl OTpPAKAIOIIME OCHOBHBIC HAINPABICHUS HCCIICIOBaHUMA
0a30BbIX JIAOOPATOPHIA.

Cemecrtp: 2 (Becennuit)
3. ObcyxkaeHne myoauKamnuid Ha ceMuHapax

B mpouecce oOydenuss cryneHTam OyIeT NPEASIOKEHO H3YYHTh HECKOJIBbKO, OTHOCSALIMXCS K
MPaKTHYECKUM 3aHATHAM ITyOJIMKalKii, 0 KOTOPBIM UMM TOTOBSTCS JIOKJIabl Ha cemuHapax. [Tocie
YEro CTyAeHTaMH MPOBOISATCS COOTBETCTBYIOIINE UCCICIOBAHHUS.

4. IIpakTU4yeCcKue 3aHsITUSL

[MpakTiueckue abopaTopHble pabOTHl OTpPAKAIOIIME OCHOBHBIC HAINPABICHUS HCCIICIOBaHUMA
0a30BbIX JIAOOPATOPHIA.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

Ha xadenpe OyayT opraHn3oBaHbl IpakTUdecKue 1abopaTopHble paboThl OTPAXKAIOIIUE OCHOBHBIC
HAaIpaBJICHUS UCCIIeI0OBaHUH 0a30BbIX Jaboparopuii. [To Mepe MoBbIICHNS YPOBHS CTYJICHTOB OT
CEMeCTpa K CEMECTPY CIIOKHOCTH UCCIIEA0BATEIbCKHUX 3a1a4 OyJeT pacTu.

HeobxonnmMoe obopynoBaHue Jisi MPaKTUYECKUX 3aHATHI: KOMIIBIOTEP M MyJIbTUMEIUHHOE
o0opynoBaHue (MPOEKTOp, 3ByKoBas cucrema). JlaboparopHble YCTAaHOBKH C MIOCTABICHHBIMU Ha HUX
y4eOHBIMHU SKCIIEPUMEHTAMHU.

Heo0xonnmoe nporpammuoe obecniedenue: oucHeiii naket Microsof PowerPoint nmst pedepartoB u
npe3eHTanui, nporpamma Origin (IpH HATMYNHA TEXHUIECKOW BO3MOKHOCTH).

ObecrieueHue caMOCTOATENBHON paboThl — AocTyll B MIHTEpHET, 6a3bl JaHHBIX 10 HAYYHOI NEepHOIUKE.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Kypc obmieti ¢puzuku [Teker] : B 5 kH. Ku. 5 : KBanTOBas ontrka. AtoMHast ¢pusuka. Gusnka
TBepaoro Tena. GuU3nKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX YacTHIl : y4e0. mocobue st By3oB / . B.
CagenbeB .— 4-¢ u3f., nepepad. — M. : Hayka : ®uzmamiur, 1998.

[TyOnukanuu U3 BEICOKOPEHTUHTOBBIX U3JJAHHH.
JomnonHurensHas aureparypa

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

CaiiTsl )KypHaJIOB 10 (hU3KKE TBEPAOTO Tena U ekrpoarnHaMuke (Pusnka Teepaoro tena, KOTO,
[Mucema B KOTD, Yenexu pusndeckux Hayk, Physica Status Solidi b, Physical Review B u ap.),
JOCTYTHBIE Yepe3 Internet HayyHbIE ¥ HAYYHO-TEXHUYECKHE KYpHAIIbI: n3arenbeTB American Physical
Society, American Institute of Physics, Institute of Physics, Nature, Springer Verlag, , 6a3a naHHbIX
Web of Science, anekTpoHHbBIE KOHCTIEKTHI JICKIHiA, yueOHbIe TOCOOHS U COOPHUKH 3a71ad,
paspaboTaHHbIE IS TaHHOTO Kypca



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Microsoft PowerPoint gnst pedeparoB u npesenTtanuii, nporpamma Origin (Ipu HATUYUN TEXHUYECKON
BO3MOKHOCTH).

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3YyabTaTe HU3YUCHUA JUCHUIIIMHBI CTYACHT JOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUMA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENILHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITENBHOTO U3yUEHUS;

— peleHue 3aaad, MpeAnaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— MOATOTOBKY K BBINOJIHEHHIO 3aJaHUH TEKyIeW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajeHHUs MaTEpUaIoOM CIYKUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTBHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU M3YYEHHsI OTIENbHBIX TEM, BOIIPOCOB, CIIEAyeT OOpamarbesi 3a KOHCYJIbTalUsAMH
MIpenoAaBaTesto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 331a4 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

kadeapa QyHIaMEeHTAIbHONW U PUKIaTHONW QU3UKA MUKPO- U HAHOCTPYKTYP
Kypc: 1

kBaTuuKkanus: MarucTp

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

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

Pa3zpadorunk: B.C. Cronspos, kanz. ¢puz.-mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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,  ONPEHENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

VK-6.2 OueHuBaeT CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBHIMOJHEHUS JIESTEILHOCTH C €€

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

pe3yabTaraMu
OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpoeCCHOHANBPHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

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

OIIK-2 Nmeer npeacraBicHre 00 aKTyalTbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, 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  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.1 CrocobeH HaxomuTh, aHATM3UPOBAThH U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
paMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HAyyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3yIbTaThl

[IK-2 CnnocobeH caMOCTOSTEIIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiuio

[IK-2.1 CnocoGeH I1ulaHUPOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MM B COCTaBE HAay4yHOI'O
KOJIJIEKTHBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJ0BATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[MK-3.1 TloHumaeT NPUHIUIBI pPabOTHI HCIOIBE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HCIOIBb30BAHUEM HCCIICOBATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

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

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pesynsrate wmsyuenus aucuuiuinHel «CoBpeMeHHbIE NpoOIeMbl KBaHTOBOW (M3UMKKM» 0Oydaromuics

JOJIKCH:

3HATb:




[Homyuuts onbIT pabOTHL HA 00OPYAOBaHWHU BCeX 0Aa30BBIX J1a0OpaTopuil Kadeapsl, MOHITh OCHOBHEIC
HATpaBJICHUSI HMCCIIEJOBaHUN HaAy4HBIX Trpynm Jaboparopuii. Hayuutcst paboraTh ¢ Hay4HOI
JIUTEPATYPOI, OBJIAJIETh TEPMUHOJIOTHEH.

yMeThb:
Hckath akTyanbHY!O Ul UCCIIEAOBAaHUS HAYyUHYIO JUTEparypy. BiageTs UPOKUM CIIEKTPOM METONUK,
UCHOJNB3YEMBIX B Hay4HbIX JlabopaTopusx. Bkitodas uucieHHBIC, KPHUOTCHHBIE M ONTHYECKHE
UCCIICOBAHMUSI.

BJIaJeTh:
- HaBBIKaMH palOTHI C JIUTEPATypOH;
- METOJBI OJyYEHNsI KPUOTEHHBIX TEMIIEPATYP;
- OITUYECKHE METOJIbl UCCIIEAOBaHMSI;
- HaBBIKAMU TEOPETUYECKOIO AHAJIN3A PEANBHBIX 3a1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Jlokimazpl Ha CeMUHApPE 10 TPEIUIOKEHHBIM MIPENOAaBaTelIeM CTaThsIM 110 HarpaBieHH0 CoBpeMeHHbIE
MpoOJIeMbl KBAHTOBOU (DU3UKH.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Kaxnpiii cTymeHT JOKeH BBIOMHUTH 6 J0KiIamoB (3 B OCEHHEM ceMecTpe W 3 B BECEHHEM)
MPOAOKUTENHHOCTHIO 10-15 MUHYT.

BeIMoNHATE 6 UCClieoBaTeNbCKUX MPAKTUYECKHUX 33134 (3 B OCEHHEM ceMecTpe M 3 B BeceHHeM). B
COOTBETCTBUU C N3yUEHHOH JINTEPATypOil.

Bonpocs! 3agarorcs mo xomy IOKJIAJOB U P JOIMYCKE K MCCIEeI0BATEIbCKOW YCTaHOBKE, a TaKkKe IO
CYLIECTBY IIPOBEACHHBIX HCCIEIOBaHUM.

[IpuMepsbl TEM NOKIAIOB:

1. HccnenoBanue mpoliecca KBAHTOBAHHUS MMOTOKA CBEPXIPOBOAHUKOM METOAAMH MarHUTHO-CHUJIOBON
MUKPOCKOITUU

2. I3mepeHre BpeMEHHOTO OTKIIMKA CYMTHIBAIONIETO PE30HATOPA KyOuTa

3. BoccTaHOBIEHUE ONTUYECKUX KOHCTAHT MaTEPUAIOB C MOMOINIBIO CIIEKTPAIbHOM 3JIMIICOMETPUN

4. IlocTpoeHrUe KBAaHTOBOW CXEMBI JJIsi IMHAMUYECKON SBOIIOLHUU CHUCTEMBI, OMUCHIBAEMOU MOJEIBIO
leiizenbepra

5. HccnenoBanue MPOCTPAHCTBEHHOIO PACHPEACICHUS IUIOTHOCTH AIIEKTPOHHBIX COCTOSHUH
CBEpXIIPOBOJIHMKA C MCHOJIh30BAaHHMEM CKAaHUPYIOUIEH TYHHEIBHOW MMKPOCKOMHH B MPHUCYTCTBUHU
MarHUTHOIO MOJIS

6. KanmnOpoBka ympapIstomero nu-uMIryiibca Kyonra

7. HWccrmenoBaHne MarHUTOONTHYECKHMX MarepuanoB u dddekr Dapages B MHKPOPE30HATOpax
dabdpu-Ilepo

8. IlocTpoeHre KBaHTOBOW CXEMBI AJISi TUHAMUYECKOW 3BOJIOIUH CHUCTEMBI, OMUCHIBAEMON MOAEIBIO
Depmu-Xabbapaa

Kputepun onennBanus

Onenka ommyHo 10 OGaymoB -  BBICTABISETCS  CTYIEHTY, I[IOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka oOmIMYHO 8§ Oa/IOB - BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHSATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.



OHGHKa XOpouro 7 0aaoB - BEICTABIISCTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCPUAJI, TPAMOTHO U I10
CylIeCTBY H3JIara€t €ro, yMecT MNPUMCHATH IIOJYYCHHBIC 3HAHHSA Ha MNPAKTHUKE, HO HCAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopomuo 6 6ayuIoB - BBICTABISIETCS CTY/IGHTY, €CJIM OH TBEP/JO 3HAET MaTepual, FPaMOTHO H, TI0
CYILECTBY, M3JIaraeT €ro, yMeeT NPUMEHSTh MOJIyYEHHbIC 3HAaHUS Ha MIPAKTHKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOopouro 5 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MAarcpuraj, rpaMOTHO
1 M0 CYHECTBY H3JIara€T €ro, yMeCT IMPUMCEHATL MOJYUYCHHBIC 3HAHUS HaA IIPAKTHUKE, HO JOIYCKAC€T B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OreHka ynOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIN,
Pa3pO3HEHHBIH XapaKTep 3HaHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKON MMOCIIENOBATEIbHOCTH B U3JIOKEHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IPOrpaMMbl, HEOOXOAUMBIE Ul JajbHEHIIero o0y4eHus, 1
MOKET MMPUMEHSTH TIOJTyYSHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIHH.

OreHKka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (GopMynupoBKax 0a30BbIX MOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEeIbHOCTH B H3JIOKEHUH IPOTPAMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHO porpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYIOBICTBOPUTEIHHO 2 0ajia - BBICTABISCTCS CTYICHTY, KOTOPBIA HE 3HAeT OOJNbIICH YacTh
OCHOBHOTO COZAEP)KaHUsl Y4eOHOW NpOrpaMMbl JHUCHMIUIMHBL, JONYCKAaeT TIpyOble OMMOKH B
(OopMyITHPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh MOTYYCHHbBIC 3HAHUS TP PEIICHHN
THIIOBBIX 33]1a4.

OueHka HEyIOBIETBOPUTENBHO | Oaii - BBICTABISACTCS CTYICHTY, KOTOPHIH HE 3HA€T OCHOBHOIO
cozepKaHusi yd4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JIOMyCcKaeT rpydeiiniie ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATHH IUCHHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1K) oNbITA AESITEILHOCTH

JupdepeHnrpoBaHHbINA 3a4eT MPOBOJUTCS MO UTOraM BBICTYIJICHUI M TOArOTOBJIECHHBIX JOKIAIOB,
BBINIOJTHEHHBIX MCCIIEA0BATENBCKUX MPAKTUUECKUX 3a1a4 B TEUEHUH CEMECTPaA.



