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 nanpaBneH Ha oOydeHHE KPUTHYECKOMY MBINUICHUIO TIPH aHAM3€ HAYYHOW JTUTEPaTyphl U IMOIyYCHUE
IIMPOKOTO CIEKTPa MPAaKTUYECKHX HABHIKOB PabOThl Ha COBPEMEHHOM HCCIIEOBATELCKOM 000pYIOBAaHHU
0a30BBIX Jaboparopusax Kadeapsl. B mporecce oOydeHus CTyneHTaM OyleT MPeIOKeHO H3YYUTh HECKOIBKO,

OTHOCAIIUXCA K MPAKTUYCCKUM 3aHATUAM Hy6n1/11<au14ﬁ, 10 KOTOPBIM UMHU T'OTOBATCA AOKJIAAbl HA CEMUHApaXx.
ITocme gero CTYyACHTAMU MPOBOAATCA COOTBCTCTBYIOIINUC UCCICIOBAHUA.

1. leau u 3apauu

Meap AUCUMNIMHBI

Llenpro IMCUMIUINHBI SBISETCS MPUOOIIEHNE CTYICHTA K HAyYHOU paboTe, pa3BUTHE HABBIKOB PabOTHI C
JIUTEPATYpPOH, pa3BUTHE KpYyro3opa MO HCIOIB30BAHUIO PA3IMYHBIX HCCIEIOBATEIBCKUX METOAUK
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,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

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

YK-6.1 Ymeer pemars 3a1a4ui COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pa3BUTHUS,  ONPEACISITH U
peaTn30BBIBATH TIPUOPHUTETHI COBEPIICHCTBOBAHUS
CcOOCTBEHHOM AEATENHHOCTH

VK-6.2 OueHuBaeT CBOIO ACATCILHOCTH, COOTHOCHUT IICJIH,
CIIOCOOBI W CPEJACTBA BBITIOJIHCHUS JEATEIBHOCTH C €&

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

pe3ynbTaraMu
OIIK-1.1 3HaeT W cHocoOGH  WCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC

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

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M pPE3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCLIUIIMHAPHBIC CBS3U B O0JIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
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 NmeeT npeacTaBieHrne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

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

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH 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

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4ecKoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

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




[MK-2 CriocobeH caMOCTOsTENTHHO WK B [MK-2.1 Cnoco0eH TuIaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO HCCJICAOBAHUS CaMOCTOSITENIbHO MM B COCTaBE€ HAy4HOTO
KOJIJIEKTHBA OPTaHU30BbIBATh U MIPOBOIANTH KOJIJIEKTUBA

Hay4HbIE UCCIICOBAHMS U UX arpoOaIuio

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO
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
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBAaTH TOYHOCTh IOJyYEHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaToOB

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

3HaTh:
[Tomyunts onbIT pabOTHl HAa 00OPYIOBaHMU Bcex 0a30BbIX JabopaTopuil Kadeapsl, IOHATH OCHOBHBIC
HATpaBJICHUSl HCCIIEJOBaHUN HAy4HBIX Trpynm Jaboparopuil. Hayuutcst paboraTh ¢ Hay4HOI
JIUTEPATYPOU, OBIAJIETh TEPMUHOIOTHEH.

YMETB:
HckaTh akTyanbpHyO JUIsl MCCIEOBaHUs HAyYHYIO JInTeparypy. Biasers MMPOKUM CIIEKTPOM METOIUK,
UCHOJNBb3YEMBIX B HAayyHBIX Jaboparopusix. Bxirouass yucieHHblE, KPHOT€HHBIE 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 OO0cyX/IeHre COBPEMEHHBIX ITyOIMKAIIit 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
MPaKTHYECKUM 3aHATUAM MyOInKaluid, 10 KOTOPIM UMHU TOTOBATCS AOKJIabl Ha ceMuHapax. Ilocie
YEro CTyAeHTaMH MPOBOISATCS COOTBETCTBYIOIINE UCCIECIOBAHHUS.

2. IIpakTuyecKue 3aHsITUs

[MpakTrueckue mabopaTopHble pabOTHl OTPAKAIOIIME OCHOBHBIC HANPABICHUS HCCIICIOBAHUMI
0a30BbIX JIAOOPATOPHIA.

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

B mpouecce oOydenuss cryneHTam OyIeT NPEASIOKEHO H3YYHTh HECKOJIBbKO, OTHOCSALIMXCS K
MPAaKTHYECKUM 3aHATUAM IMyONUKalMi, 10 KOTOPIM UMHU TOTOBATCS AOKJIAJbl Ha ceMuHapax. Ilocie
YEro CTyAeHTaMH MPOBOISATCS COOTBETCTBYIOIINE UCCICIOBAHHUS.

4. IIpakTU4yeCcKue 3aHsITUSL

[MpakTiueckue mabopaTopHble pabOTHl OTPAKAIOMIME OCHOBHBIC HAINPABICHUS HCCIICIOBAHUIM
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 JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pE3YyabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT HOJIUKCH 3HATb OCHOBHBLIC ONPCACIICHUA W IOHATHA,
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 y4eOHOro Marepuala, TOATOTOBKY OTBETOB Ha BONPOCHI, MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEILHOTO U3yUCHUS;

— pelIeHue 3a1a4, MPeAIaraéMbIX CTYICHTaM Ha 3aHATHUSIX;

— MOJITOTOBKY K BBIMOJIHEHUIO 3aJJaHUI TEKYLIEH U TPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BrnajieHHUss MaTepyaIoM CIIY)XHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI IO TEMaMm
JUCIUTIIAHEL

BaxxHO moOWTHCS TTOHMMAaHHUS W3y9aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUU W3y4YEHHs OTJACIbHBIX TEM, BOMPOCOB, CIEAYET OOpamarbcsi 3a KOHCYJIBTAIUSIMU
MPEIoIaBaTeIio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHI.



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/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBPHOIO  pa3BUTHS,  ONpEAEsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

YK-6.2 OueHHBaceT CBOIO JIEATECIBHOCTh, COOTHOCHT IIEJH,
CHOCOObI W CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€

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

pe3yabTaraMu
OIIK-1.1 SHaeTr W© CHOCOOEH  HCHONIL30BaTh B
nmpoeCCUOHANBHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 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  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
uTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH 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 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCCHOHATLHON
IEITEILHOCTH

IMK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHMN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

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

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAydHOI'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 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

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

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

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pesynprare wnsyueHus aucuuiuinHbl «CoBpeMEHHbBIE MPOOJIeMBbl KBAaHTOBOM (H3UKK» OOydaroLuiics

JOJIKCH:

3HATb:



[Tonmyunts onbIT pabOTH HAa 00OPYIOBaHMU Bcex 0a30BbIX JabopaTopuil Kadeapsl, IOHATH OCHOBHBIC
HATpaBJICHUSI HMCCIIEJOBaHUN HaAy4HBIX Trpynm Jaboparopuii. Hayuutcst paboraTh ¢ Hay4HOI
JIUTEPATYPOI, OBJIAJIETh TEPMUHOJIOTHEH.

yMeThb:
HckaTh akTyanbHyO JUIsl MCCIIE0OBaHUs HAyuHYIO JInTeparypy. Biaaers MIMPOKUM CIIEKTPOM METOIUK,
UCHOJNBb3YEMBIX B HAayyHBIX Jaboparopusix. Bxirouass yucieHHblE, KPHOT€HHBIE 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

Jlokmazpl Ha CeMUHApE 110 TPEUIOKSHHBIM MIPETOaBaTelIeM CTaThsIM 110 HarpaBieH0 CoBpeMeHHbIE
MpoOJIeMbl KBAHTOBOU (DU3UKH.

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

Kaxxnpiii CTyIeHT JOKEH BBITIONHUTH 6 MOKIanoB (3 B OCEHHEM ceMecTpe U 3 B BECEHHEM)
MPOAOKUTENHHOCTHIO 10-15 MUHYT.

BrimonuuTes 6 nccnenoBaTenbCKUX MPakTHUECKUX 3a1ad (3 B OCEHHEM ceMecTpe U 3 B BeceHHeM). B
COOTBETCTBUU C N3yUEHHOH JINTEPATypOil.

Bonpocs! 3agarorcs mo xony IOKJIaOB U HPU AOMYCKE K MCCIEIOBATENbCKOW yCTaHOBKE, a TaKkKe IO
CYLIECTBY IIPOBEACHHBIX HCCIEIOBaHUM.

[IpuMepsbl TEM NOKIAIOB:

1. HccnenoBanue mpoliecca KBAaHTOBAHHUS MOTOKA CBEPXIPOBOIHMUKOM METOAAMH MarHWTHO-CHJIOBOMN
MUKPOCKOITUU

2. I3mepeHre BpeMEHHOTO OTKIIMKA CYMTHIBAIONIETO PE30HATOPA KyOuTa

3. BoccTaHOBIEHUE ONTUYECKUX KOHCTAHT MaTEPUAIOB C MOMOINIBIO CIIEKTPAIbHOM 3JIMIICOMETPUN

4. IlocTpoeHHe KBAaHTOBOWM CXEMbl IJI1 AUHAMUYECKON 3BOJIOLMHU CUCTEMbI, ONMHUCHIBAEMOU MOJEIBIO
leiizenbepra

5. HccnepoBanue MNPOCTPAHCTBEHHOIO PACHPECICHUSI MJIOTHOCTH 3JIEKTPOHHBIX COCTOSIHUM
CBEpXIIPOBOJIHMKA C HCHOJIb30BAaHHEM CKAaHUPYIOLIEH TYHHEIbHOW MHKPOCKONMHH B MPHUCYTCTBUU
MarHUTHOIO MOJIS

6. KanmnOpoBka ympapIstomero nu-uMIryiibca Kyonra

7. HWccrenoBaHne MarHUTOONTHYECKUX MarepuanoB U dddekr Dapages B MHUKpPOPE30HATOPAX
dabdpu-Ilepo

8. IlocTpoeHre KBaHTOBOM CXEMBI JJII NTUHAMUYECKOW IBOJIOLUU CHCTEMBI, OTMIMCHIBAEMON MOJENbIO
Depmu-Xabbapaa

Kputepun onennBanus

Onenka ommyHO 10 OamioB - BBICTaBISCTCS  CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.

Onenka omM4YHO 9 Oa/uioB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHSTHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.



OHGHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopomuo 6 6ayIoB - BBEICTABISACTCA CTYACHTY, €CIIM OH TBEPAO 3HAET MaTepHa, 'PaMOTHO H, 110
CYILECTBY, M3JIaracT €ro, yMeeT IPUMEHSATH MTOJyYE€HHbIE 3HaHNS Ha MPAKTHKE, HO JTOIYCKAaET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0aIoB - BEICTABISAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IIPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OneHka ymoBIETBOPUTENbHO 4 Oaiya - BBICTABISIETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yIOBICTBOPUTEIbHO 3 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1rieHKa HEYIOBIECTBOPUTENBHO 2 0aluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(bOpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENBHO | 0aii - BBICTABISCTCS CTYACHTY, KOTOPbIH HE 3HAET OCHOBHOIO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MMECT HAaBBIKOB PEIICHHS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

JupdepeHnrpoBaHHbId 3a4eT MPOBOIUTCSA IO MTOraM BBICTYIUIEHHH M IOJATOTOBJIEHHBIX JOKIJIAIOB,
BBINIOJTHEHHBIX MCCIIEA0BATENBCKUX MPAKTUUECKUX 3a1a4 B TEUEHUH CEMECTPaA.



