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)

10 JUCHHUILIMHE: JlononHuTeNbHBIE TIIaBbl KBAHTOBOM (PM3MKHU U KBAHTOBOM MHPOPMATHKU
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa QyHIaMeHTAIBHBIX MPOOIIeM (PU3UKH KBAHTOBBIX TEXHOJIOTUH

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, hopMbl IpOMEXKYTOUHOH arTecTauuu: 1 (ocennuil) - JuddepennupoBannslii 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
[Iporpammy cocTaBuiu:

C.H. ®unumnmos, kaua. ¢Gu3.-MarT. HayK, JOICHT
I'b. JlecoBuk, n-p ¢uU3.-MaT. HAyK, CTAPIINH HAYYHBINA COTPYIHUK
KO.M. Benoycos, n-p ¢u3.-mMat. Hayk, npodeccop

[Iporpamma obcyxieHa Ha 3acefannu kKadenpa QyHIaMeHTaIbHBIX TPo0IeM (DU3UKH KBAHTOBBIX TEXHOJIOTHHA
29.03.2025



AHHOTANMA
B cemectpoBoM Kkypce JlomomHUTENbHBIE TIIaBhl KBAaHTOBOM (M3MKM W KBAaHTOBOW WH(OPMATHKU
paccMaTpuBaeTCsl Marepuai, KOTOPblii He BOIIEN B COOTBETCTBYIOLIME IUCLUILIUHBI 0aKaJaBPCKOTO YPOBHS
obpazoBanus. Ilpemmaraemslii Kypc mpenHasHaueH JUIs BOCIIOJIHEHMS 3HAHMH IO paszenaM, TpeOyroIum
0oJiee BBICOKOTO YPOBHSI OCBOSHHUSI, I IOHUMAaHUS KOTOPBIX TpeOyeT 3HaHusI Marepraia Ha 0a30BOM ypOBHE.

[IpennaraeMelii Marepuasl MO3BOJIET IMOMYYMTh JOCTAaTOYHO IIOJHOE IOHMMAHHME DPAa3IUYHBIX MpoOiIeM
KBAaHTOBBIX TEXHOJIOTHM, METOIOB JJISl MX PELICHHS M B3aUMOCBS3b PA3IMYHBIX Pa3esiOB M HANpPaBICHUN

HCCJIEIOBaHUM.
1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- (opmMupoBaHHE y CTYyAEHTOB HAaBBHIKOB HMPUMEHEHHMsS METOIOB KBAaHTOBOM (PM3MKM M KBAaHTOBOM
nH(pOpPMAaLIKK 7Sl IOCTAHOBKH U PEIICHUS SKCTIEPUMEHTANBHBIX U TEOPETHUECKUX 3a]1ad.

33]13‘[1/[ JAUCHUIIINHBI

- (opmupoBaHue 3HAHMH M YMEHHUH, HEOOXOAMMBIX JUIS YCIEIIHOTO IPEACTABICHUsS PE3YJIbTaTOB
HAy4YHOU AESITEIbHOCTH B 0ONAacTH (D)U3MKM KBAHTOBBIX TEXHOJOTUHA M KBAaHTOBBIX BBIYMCIICHHHA H
TEOPETUYECKUX UCCIEIOBAaHUH 110 COBPEMEHHBIM aKTYyaJIbHBIM Ipo0OIeMam;

- (hopMHpOBaHNE HABBIKOB BEICHHSI HAyYHOH TUCKYCCHU.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETCHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-4 CriocoGeH MpUMEHSITh COBpEeMEHHbBIE
KOMMYHHKATHBHbBIC TEXHOJIOTHH, B TOM YHCJIC
HA UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U Mpo(eccCHOHaTBEHOTO
B3aUMOJCHCTBUS

VYK-4.1 CrocobeH BecTn OOMEH JIeJI0BOM WHGopMaiuel B
YCTHOH M MUCBMEHHOHN (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuu M HE MEHEE YEM Ha OJHOM
WHOCTPAHHOM SI3BIKE

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbBIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4YHbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH 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 NpHU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacrapieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH
Ha HAayYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NUmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npoecCuoHaTbHON e TEHHOCTH

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

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 Crocoben ananmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.3 Binameer aHaIUTUYECKUMUA U BBIUUCIUTEILHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeICHUN




OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (puKaIy, mpodeccuoHaTbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.3 Crpemurcs K TOJYyYEHHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

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

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUIo

[IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIE
HCCIJICAOBAHMUS CAMOCTOSITENIbHO MJIM B COCTaBE HAy4HOTO
KOJIJIEKTUBA

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB!
- OCHOBHBIE METO/IbI IOCTPOEHHS HAYYHOTO JOKJIAa.

YMETB:
- clienarh JOKJIAJ Mo cBoel paboTe Wik 1o paboTe, OMMCaHHOW B )KYPHAIBHOH CTaThe;
- OTBETUTH HA BOIIPOCHI 10 CBOEMY JOKIIALY;
- BECTH/MOJIEpPHPOBATh HAYYHYIO JUCKYCCHIO.

BJIaJIETh:

- arnmaparom KBAaHTOBOM MEXaHMKH M CTaTUCTUYECKOU (1)PI31/IKI/I, SKCIICPUMCHTAJIbHBIMU METOAaMU
KBAaHTOBBIX H3Mep6HHI71, MCTOAAMH KBAHTOBBIX TEXHOJIOTHIA.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 JlomoJTHUTENbHBIE  TJIAaBBI  KBAHTOBOM 5 10
MEXaHUKN
) JlononHNuTEbHBIE  TVIABBI  KBAHTOBOM 5 10
nH(POPMATUKU
3 JlomoJTHUTENbHBIE  TJIAaBBI  KBAaHTOBOM 5 10
KpunTorpapuu
4 Teopust KBaHTOBBIX H3MEPEHUN 5 10
5 Hogeiimne pCSyJ]IiTaTbI ¢busukn 5 10
KBaHTOBBIX TEXHOJIOTHI
6 Jlokmazgpl O COCTOSHHHM — BBIIOJHEHHS 5 10
MarucTepckon paboThI
Nroro gacos 30 60
[ToaroroBka K sK3aMeHy 0 gac.




OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.ex.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. JlomomHUTENbHEIE TJIaBbI KBAHTOBON MEXaHUKHU

PaccmarpuBaroTcs 1maBbl pENSTUBUCTCKOM KBAHTOBOM MEXAHWMKH, BKIIOYAS 3JIEMEHTHI KBAaHTOBOM
ANEKTPOTMHAMUKH U TEOPUU EKTPOCIA0BIX B3aUMOICHCTBUN.

2. JlonoJIHUTENbHbIE ITIaBbl KBAHTOBOM WH(POPMATUKU

PaccMarpuBaroTcs cieniManbHbIE BOIIPOCHI ONMMCAHNS KBAHTOBBIX KAHAJIOB.

3. JlononHUTENbHBIE T71aBbl KBAHTOBOW KpUNTOrpadun

PaccMarpuBaroTcs BOpOCH pean3aiy pa3IndHbIX IPOTOKOIOB HA CYHIECTBYIOIINX YCTPOUCTBAX.
4. Teopust KBaHTOBBIX U3MEPEHHUN

PaccmarpuBaercs onricaHue SBOJIOIUHM KBAaHTOBBIX CUCTEM, 00JIaJaOLIUX JUCKPETHBIM CIIEKTPOM, B
TOM YHCJIE TOAXOAbl K BBEJCHUIO HEYHHTAPHOW HBONIOLUH C HEIPMHUTOBBIM TaMHJIBTOHHAHOM.
PaccmarpuBaercss mpoOiemMa 0OpaTMMOCTH ONHMCaHUs KBAaHTOBBIX cucTeM/ PaccmarpuBaercs
pemenne nTpoONeMbl KBAaHTOBBIX HEpa3pylIAIOMIMX H3MepeHuidl. Mzmaraercs oOmas Teopus
KBAaHTOBBIX M3MepeHWi. Peanmu3anuss TeopeTHYECKUX pe3yJibTaToB Ha  CBEPXIPOBOJSIIMX,
TBEPAOTEIBHBIX, ONTUYECKUX M CIMHOBBIX CHCTEMaX.

5. Hogelimme pe3ynbsrarsl (PU3NKHA KBAHTOBBIX TEXHOIOTUN

ITpoBonuTcs 0630p HOBEHIINX PE3YIBTATOB, NMOTYYEHHBIX B PA3JIMYHBIX HANPABICHHSIX KBAaHTOBBIX
texHonmoruii. OO030p MpoBOAMTCS B BHJAE JOKJIAZOB CTYICHTOB [0 HAyYHBIM MYyOJIMKaLKsM,
CBSI3aHHBIM C TEMaMH MarucTepcKux padorT.

6. Jloka/ibl 0 COCTOSTHAH BBITTOJIHEHHSI MATHCTEPCKOU PabOThI

JIOK/Iazpl CTYIEHTOB IO pe3ysbTaTaM, IOJYYEHHBIM B XOJE BBIMOJHEHUS MaruCTEpCKUX pPadoT.
Jloknaz BeImosHsAeTCs B popMe A0KIa1a HAyYHOH KOH(PEPEHINH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO

npouecca mo IMCUMUIJINHE (MOIly.]'llO)

MynsriMennitHoe 060opynoBanue (IPOEKTOP, IKpaH), 10CKa, MEJT WK MapKepHI.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas nuTeparypa

1. Teopernueckas ¢usuka [Tekcr] : B 10 1. T. 3 : KBanToBast mexanuka. HepenstuBucTckas Teopus :
yue0. mocobue s By3oB / JI. JI. Jlannay, E. M. Jludumn ; non pex. JI. I1. [TutaeBckoro .— 5-¢ u3-.,
crepeorun. — M. : ®uzmatnut, 2004, 2002 .— 808 c.

2. KBanToBas anektponuHamuka [Tekct] : yue0. mocobue st ctynenToB ¢us. crenl. yH-toB / B. b.
Bbepecrenkwuii, E. M. JIudum, JI. [1. [Turaesckuii .— 4-¢ u3a., ucnp. — M. : ®usmariur, 1989, 2001,

2002, 2006 .— 720 c.

3. KBanToBbIe cuctemMsbl, kaHaibl, nHGopManus [ Texct], moHorpadus/A. C. Xoneso, -M., MIJTHMO,

2010



3. Hunbcen M., Yanr U. KBantoBsie BeuucieHMs 1 kKBaHTOBast nHGopMarusa. M. : Mup, 2009.

JlomonHuTenpHAs IUTEpaTypa
1. Kinaccuyeckue u kBanToBbie BeruncicHus [Texct]/A. Kuraes, A. lllens, M. Bsuislid, -M,
MIIHMO-YePo, 1999
2. KsanToBas teopus noiist [Teker]. B 2 T. T. 1/C. Batiu6epr , -M., @usmaraut, 2003
3. KBanroBas Teopus nons [Texct]. B 2 1. T. 2/C. Baitabepr , -M., ®uzmariurt, 2003

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. Hayunsie nmyOnukanuu B pecypce ArXiv
2. Caiitsl xypHanoB Open access.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

- MynbTUMeMifHOE 000pYy0BaHHE [T JCMOHCTPAIMH TPE3CHTAIIUH, MOCBSIIEHHBIX HAanboIee
CIIOXHBIM JIJISl BOCIIPOM3BE/ICHHSI HA TOCKE TEMaM.

Heobxonumoe nporpammuoe obecniedenue: MS Office, Brirouas MS Word, MS PowerPoint, MS
Equation, MS Visio.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOXYJIs1)

CryneHT, M3y4yaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B nporpamme kypca npuBeeHO MHHUMAJIBHO HEOOXOAMMOE BpeMsl Ui padOThl CTyACHTA HaJ TEMOM.
PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSTENBHOW paboTOM CTylaeHTa ocymiecTBisieTcss B (opme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

[Iporpamma Kypca HpeIyCMAaTpUBAET CaMOCTOATEIBHOE O3HAKOMJIEHHE CTYIEHTOB CO CTaThsIMHU B
BEIyIIMX HAyYHBIX KypHaJax [0 KBAHTOBOI ONTHKE, KBAHTOBBIM BBIUMCICHUSAM U KpUnTorpaduu.



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 QyHIaMeHTAIBHBIX MPOOJIeM (PU3UKH KBAHTOBBIX TEXHOJIOTUI
Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT
PaspaGorunkm:

C.H. ®unumnmos, kaua. ¢Gu3.-MaT. HayK, JOIEHT
I'b. JlecoBuk, n-p ¢u3.-MaT. HAyK, CTAPIINH HAYYHBINA COTPYIHUK
KO.M. Benoycos, n-p ¢u3.-mMat. Hayk, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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 WHGpopMaiyel B
YCTHOH M MHUCBMEHHOHN (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuym M HE MEHEE YEM Ha OJHOM
WHOCTPAHHOM SI3BIKE

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpo)eCCHOHANBLHON  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4YHbIC 3HaHUS B 001acTH (U3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3y/IbTaThl HAayYHBIX MCCIECJOBaHUH B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

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

OIIK-2 Nmeer nipeacraBieHre 00 aKTyallbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENILHOCTH, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANBHON e TeNbHOCTH

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

OIIK-2.3 Bnapeer mnpodeccrnoHamIbHOW TEPMHHOJIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-3 Cnioco6eH BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00nactu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 Crocoben ananmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, Mpeiarath U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.3 Brnameer aHaIUTUYECKUMUA U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IPaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

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(ECCHOHABHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.3 CrpeMutrcsi K TMOJyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen craBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH
N3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, TOy4aTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIKIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHUN B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH BbyIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.1 CnocoGeH I1ulaHUPOBaTh M MPOBOAWTH HAYYHBIC
UCCJICZIOBAHUSI CAMOCTOSITENIbHO MJIM B COCTaBE€ HAay4yHOIO
KOJIJIEKTHBA

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare u3yueHHWs JIUCHUILTUHBI <«/lOTMOMHUTENbHBIE TIIABBl KBAaHTOBOW (M3MKM M KBaHTOBOH

UH(POPMATUKNY 00YUAIOIINIACS TOJKEH:




3HATh:
- OCHOBHbIE METO/IbI IOCTPOEHHSI HAyYHOT'0 JOKJIa/a.

yMeThb:
- caenarh JOKJaJ Mo cBoer paboTe mim 1o padoTe, OMMCaHHOW B )KyPHAJIbHOH CTaThE;
- OTBETHUTH Ha BOIPOCHI 110 CBOEMY JOKIALY;
- BECTHU/MOJEpUPOBATh HAYUYHYIO TUCKYCCHIO.

BJa/IeTh:
- anmapartoM KBaHTOBOW MEXaHWKH M CTAaTUCTHYECKOW (DM3UKH, SKCIIEPHUMEHTAJIbHBIMU METOIAMHU
KBAaHTOBBIX U3MEPEHNH, METOJaMI KBAaHTOBBIX TEXHOJIOTUH.

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

B nmaHHOM Kypce TeKylMH KOHTpOJb HAIpPaBIEH IPEXKIE BCEro Ha YCIEUIHOE BbIIIOJIHEHUE
MarucTepckor paboThl, UTO MPEAYCMOTPEHO B BHJIE 3aCIIyILIMBAHUS JOKIIAJA0B CTYICHTOB.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

[IprMepbl KOHTPOJIBHBIX BOIIPOCOB U 33JaHUI:

1. Tlo MarepuanaM HEpeNSTHBUCTCKOW KBAaHTOBOW MeXaHWKW. Mcmomb3ys (opMaliu3M MaTpHUIlbI
IUIOTHOCTH ONPEAEIUTh CTEIIEHb 3allyTAHHOCTH COCTOSIHUS IByXKyOUTHOH CHCTEMBI.

2. Ilo marepuanaM KBAaHTOBOH 53JEKTpOAUHAMUKH. ONpelenuTb BpeMsl KHU3HH BO30YXKICHHOTO
COCTOSIHUS BOZIOPO/IOTIONOOHO MpUMecH BHEPEHHS B KPUCTAIUIE C KyOMUECKOW CHMMETPHEH.

3. Tlo xBanTOBOHW Teopun uHPopmanuu. Haiitn mpencraBnenune CraiHCIIpHHTA JUIsI KBAHTOBOTO
kanana Jlangay-Crpurepa.

4. Onucarp 3BOMIOLNIO KBAHTOBBIX CUCTEM, 00JIaIalOLINX AUCKPETHBIM CIIEKTPOM.

5. M310XUTh OOILYIO TEOPUIO KBAHTOBBIX U3MEPEHUH.

6. IlepeuncnuTh MOIXOMBI K BBEACHUIO HEYHUTAPHOM 3BOIIOLUN C HEIPMUTOBBIM IraMUIBTOHHAHOM.

7. Onucarp npoOiieMy 00paTUMOCTH OMUCAHHSI KBAHTOBBIX CUCTEM.

8. Onucarp penieHre mpoodaeMbl KBAHTOBBIX HEPa3PyILAIOLINX H3MEPEHHIH.

9. N310XUTh OOILLYIO TEOPUIO KBAHTOBBIX U3MEPEHUH.

10. Omucarp peanu3aldio TEOPETHUECKUX PE3YyIbTaTOB Ha CBEPXMPOBOISIINX, TBEPAOTENbHBIX,
ONTUYECKUX U CIIMHOBBIX CUCTEMAX.

Kpurepun onennBanus
- onenka "ommuHo  (10)"  BBICTaBNSeTCS ~ CTYAGHTY, IIOKa3aBIIEMY  BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;
- omenka  "ommmuHo  (9)"  BBICTaBISETCS ~ CTYAGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHUS yueOHOMN MPOrpaMMbl AUCIUITIIMHBL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPHU PELICHUH KOHKPETHBIX 3ajad, cBOOOJHOE M MpaBWIIbHOE OOOCHOBAaHUE NMPHHATHIX
peLIEHN;
- omeHka  "omimuHO  (8)"  BBICTaBISETCS ~ CTYAGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHUS yueOHOMH NMPOrpaMMbl AUCIUIIIMHEL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPHU PEILICHMH KOHKPETHBIX 3ajiad, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN;
- oreHka "xopomio (7)" BBICTaBISETCS CTYACHTY, €CIIM OH TBEpAO 3HACT Marepwall, 'PaMOTHO U TIO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHUTh MOJyUYCHHbIC 3HAHHUs Ha MPAaKTUKE, HO JIOIyCKaeT B OTBETE
WIM B PELIEHUHU 3a]jad HEKOTOPblE HETOYHOCTH;
- omeHKa "xopomio (6)" BBICTAaBISETCS CTYIEHTY, €CJIM OH 3HAET MaTepual, TPaMOTHO H IO CYLIECTBY
U3JIaraeT ero, ymMeeT NPUMEHUTH I10JIyYE€HHbIE 3HaHMS Ha IIPAKTHKE, HO JIONyCKaeT B OTBETE WIU B
pEIIeHUN 3a/1a4 HEKOTOPhIE HETOUHOCTH;
- oLleHKa "xoporio (5)" BeICTaBIsIETCS CTYACHTY, €CIIM OH 3HAET MaTepua, IO CYIIECTBY M3JIaraeT ero,
yMeeT MPUMEHUTDH TMOJyuYeHHbIC 3HAHHUS Ha MPAaKTUKE, HO JOIMYCKAET B OTBETE WM B PEIICHUH 3a/ad
HEKOTOPbIE HETOYHOCTY;



- oleHKa "yaOBIETBOPUTENHLHO (4)" BBICTABISIETCS CTYIEHTY, IOKaszaBlieMy (parMeHTapHbIN,
Pa3po3HEHHBIA XapakTep 3HAHUI, HEIOCTaTOYHO MpaBUIIbHBIE (OPMYIUPOBKA Oa30BBIX TOHSITHH,
HapyLIEHUs JOTHYECKON MOCIeI0BaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasa, HO IPHU 3TOM
BJIQJICIOIIEMY OCHOBHBIMH pa3llellaMd Y4eOHOW NpOrpaMMbl, HEOOXOOUMBIMH JUIS JalibHEHIIEro
00yueHHs ¥ ciocOOHOMY IIPUMEHSTH MOTy4YeHHbIE 3HAaHHUA 10 00pas3ily B CTaHIapTHOM CUTYyalluH;

- oueHka "ygosierBopuTesnbHO (3)" BBICTABISIETCS CTYIEHTY, IOKaszaBlleMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapakTep 3HAHUIl, HEJOCTaTOYHO NpPaBWIbHBIC (HOPMYIHPOBKA O0A30BBIX IMOHATHH,
HapyIIEHUs JIOTHYECKON MOCIEe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
BIIaJieIoNieMy ()parMeHTapHO OCHOBHBIMH pas3felaMH y4eOHOH IporpaMMbl, HEOOXOAMUMBIMU IS
JaJibHEeHIero o0y4eHus: 1 CcnocoOHOMY MPHUMEHSTh HMOIY4YEeHHBIC 3HaHUS 10 00pa3lly B CTaHAAPTHOM
CHUTYaINH;

- OllcHKa "HEeYJOBIETBOPUTEIHHO (2)" BBICTABISETCS CTYACHTY, KOTOPBIH HE 3HAET OOINbIIeH YacTh
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYECHHBIC 3HAHUS MIPU
pEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

- oueHKa "HeyaoBieTBOpUTeNbHO (1)" BBICTABIAETCS CTYAEHTY, KOTOPBIH HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX MOHATHH JUCIUIUINHBL.

5. MeTonuyeckne MaTepuaJbl, onpeaesione NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJILHOCTH

JuddepeHnmpoBanHbIN 3a4€T MPOBOAUTCS B (pOopMe 3alIUTHI PEIICHHS BEIOPAHHOM 3a/1a4u ¥ OTYETa 110
pe3yabraraM BBITIOJHEHHS TUILIOMHOM pabotrel. Ompoc oOyuaromerocs Ha audQepeHInpOoBaHHOM
3ayeTe He JJOJDKEH NPEBBIIIATh JIByX aCTPOHOMUYECKUX YacOB.



