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
Du3TeX-KIIACTEp aKaIeMUYECKOW U HAyYHOU Kapbephl

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 obcyxneHa Ha 3acefannn Ou3Tex-Kiacrepa akageMHuecKol U HayqHo# kapsephl 17.04.2023



AHHOTANMA
B cemectpoBoM Kkypce JlomomHUTENbHBIE TIIaBhl KBAaHTOBOM (M3MKM W KBAaHTOBOW WH(OPMATHKU
paccMaTpuBaeTCsl Marepual, KOTOPbIii He BOILIENI B COOTBETCTBYIOLIME AWCUUILUIMHBI 0aKalaBpCKOrO ypPOBHS
obpazoBanus. Ilpemmaraemblii Kypc mpenHa3sHaueH Ui BOCIOJIHEHHs 3HAHMH 1O pasjenaMm, TpeOyroInM
OoJiee BBICOKOTO YPOBHSI OCBOGHHUSI, [IsI [IOHUMAaHUS KOTOPBIX TpeOyeT 3HaHUsI Marepuaja Ha 0a30BOM ypOBHeE.

ITpennaraeMelii Marepuasn IMO3BOJIET IOJYYUTh JOCTaTOYHO IIOJIHOE€ MOHUMAaHHWE pa3IMYHBIX MpodiIeM
KBaHTOBBIX TEXHOJIOTHM, METONOB AJISl MX PEUICHHUS W B3aWMOCBS3b PA3IUYHBIX PA3[eIOB M HaIlPaBICHUN

HCCJIEIOBaHUM.
1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- (opmupoBaHHE y CTYyACHTOB HAaBBIKOB IMPUMEHEHHsS METOOB KBAaHTOBOM (M3MKM M KBAHTOBOU
nH(pOpPMAaLIKK 7Sl IOCTAHOBKH U PEIICHUS SKCTIEPUMEHTANBHBIX U TEOPETHUECKUX 3a]1ad.

33]13‘[1/[ JAUCHUIIINHBI

- (opmupoBaHue 3HAHMH W YMEHHH, HEOOXOAMMBIX AJISl YCIEUIHOTO MpPEACTaBICHHS DPE3yJIbTaToB
HAy4YHOU JesTeIbHOCTH B 00MacTH (PU3MKM KBAHTOBBIX TEXHOJOTHMM M KBAaHTOBBIX BBIYMCICHUH 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 CrnocobeH Bectd 0OMEH jenoBoi nHpopmanmeid B
YCTHOH U MHCbMEHHON (QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuy M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3BIKE

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

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4YHbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICAOBaHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npoecCuoHaTbHON e TEHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJIbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnageer mnpodeccHOHaNbHOW TEPMUHOIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH 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 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH pemeHus], MpeiaraTh 1 KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.3 Bunameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHMs], 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 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHU,

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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

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

[MIK-2.1 Cnoco0eH TuIaHUpOBaTh ¥ TPOBOJAWTH Hay4dHBIC
HCCIJICAOBAHUS CAaMOCTOSITEIbHO MM 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:

- anmaparomMm KBAaHTOBOM MEXaHHMKH M CTaTHUCTUYECKOM (1)I/I3I/IKI/I, OKCIICPUMECHTAJIbHBIMHU ME€TOJaMU
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 pesyszaTH (107637191 5 10
KBaHTOBBIX TEXHOJIOTHI
6 Jlokmazapl O COCTOSHUM — BBIITOJHEHUS 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

PaccmarpuBaercst onmvcaHue BOIOINY KBAHTOBBIX CHCTEM, O0JIAIAI0IINX AUCKPETHBIM CIIEKTPOM, B
TOM YHCJIE TMOJXOAbI K BBEICHHIO HEYHHUTAPHOH ODBOJIOIMH C HEIPMHTOBBIM TaMHJIBTOHHAHOM.
PaccmarpuBaercss mpoOiemMa o0OpaTMMOCTH ONKMCAaHWSI KBaHTOBBIX cucTeM/ PaccMarpuBaetcs
pemieHne TpoOieMbl KBAaHTOBBIX HEpa3pyLIAONIMX W3MEpeHuil. M3maraercs oOmas Tteopus
KBAaHTOBBIX HM3MepeHuil. Peamu3aunust TEOPETUUECKHX pE3YyJIbTaTOB HA  CBEPXIPOBOASAIINX,
TBEPAOTEIBHBIX, ONTUYECKUX M CIMHOBBIX CHCTEMaX.

5. Hogelimme pe3ynbsrarsl (PU3NKHA KBAHTOBBIX TEXHOIOTUN

ITpoBonuTCcs 00630p HOBEHIINX PE3YIBTATOB, MOMYUYCHHBIX B PA3IMYHBIX HANPABICHUSIX KBAHTOBBIX
texHonmoruii. OO030p NPOBOAWUTCA B BHUAE [AOKIAJOB CTYOCHTOB MO HAayyHBIM IyOJIHKaLUsIM,
CBSI3aHHBIM C TEMaMH MarucTepcKux padorT.

6. Jloka/ibl 0 COCTOSTHAH BBITTOJIHEHHSI MATHCTEPCKOU PabOThI

JIoKmazpl CTyAEHTOB IO pe3yjibTaraM, MOJYYEeHHBIM B XOJ€ BBIOJHEHUS MarucTepCKUX padoT.
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. Hunwcen M., Yanr U. KBantoBsie BeuucieHus 1 kKBaHToBas naHGopmMarus. [1 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, M3y4yalOlM{d AWCUUIUIMHY, JOJDKEH C OJHOM CTOPOHBI, OBJAAETh OOIIMM IMOHITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B nporpamme kypca npuBeneHO MUHUMAaJIbHO HEOOXOOMMOE BpeMs AJisl paboThl CTyleHTa Hal TEMOU.
PykoBOJACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIeCTBIsAeTCS B Qopme
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

Du3Tex-KIIacTep aKaJAeMUIeCcKON U HayuyHO! Kapbepsl (DyHIaMeHTaIbHbIE TPOOJIEMBI
(U3UKN KBAHTOBBIX TEXHOJIOTHH)

Kypc: 1
KBaJIMpUKALUS: MarucTp

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

C.H. ®unumnmnos, kava. ¢pu3.-Mar. HayK, JOLECHT
I'b. JIecoBuK, n-p ¢pu3.-MaT. HayK, CTAPIINN HAYYHBIA COTPYIHUK
FO.M. benoycos, n-p ¢u3.-mar. Hayk, mpodeccop



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 CriocobeH Bectd 0OMEH jenoBoi nHpopmanmeid B
YCTHOH U MHCbMEHHON (QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori denepauuy M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3BIKE

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

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBLHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4YHbIC 3HaHUS B 001acTH (U3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Crmocoben 00001maTs ¥ KPUTHYECKH OILCHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLITMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHOU e TEBHOCTH

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

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH 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 CrocobeHn aHanm3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
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 CrpeMurcss K TIOIYYECHHIO HOBBIX 3HAHHM,

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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAETH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OI[CHUBATh KAueCTBO pa3paboTaHHON
MOJENN

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

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBbIC
UCCJICZIOBAHUSI CAMOCTOSTENIBHO MJIM B COCTaBE€ HAydHOI'O
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:
- anmapaTtoM KBaHTOBOW MEXaHMKH W CTAaTHCTHUECKOM (PH3MKH, DKCIICPUMEHTAILHBIMH METONAMH
KBAaHTOBBIX U3MEPEHNH, METOJaMI KBAaHTOBBIX TEXHOJIOTUH.

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

B naHHOM Kypce TEKyLIMIl KOHTpOJIb HAIIpPaBJICH IIPEXkAE BCETO0 Ha YCIEIIHOE BbIIOJIHEHUE
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 HEpENSTUBUCTCKOW KBAaHTOBOW MeEXaHWUKH. Mcrmonmb3ys QopMain3m MarTpHIlbl
IUIOTHOCTH ONPEAEIUTh CTEIIEHb 3allyTAHHOCTH COCTOSIHUS IByXKYyOUTHOH CHCTEMBI.

2. Ilo marepuanam KBaHTOBOW »3iieKTpoaMHAaMHUKH. Ompenenuts BpeMsl >KU3HU BO30Y>KICHHOTO
COCTOSIHUS BOZIOPO/IOTIONOOHO MpUMecH BHEPEHHS B KPUCTAIUIE C KyOMUECKOW CUMMETPHEH.

3. Tlo xBantoBoW Teopum uHpopmanmu. Haiitm mpencrapnenne CrallHCHIpUHTA JUIE KBAaHTOBOTO
kanana Jlangay-Crpurepa.

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

5. M310XUTh OOILYI0 TEOPHIO KBAHTOBBIX U3MEPEHUH.

6. IlepeuncnuTh MOIXOMBI K BBEACHUIO HEYHUTAPHOH 3BOIIOLUN C HEIPMUTOBBIM IraMUIBTOHHUAHOM.

7. Onucarp npoOiieMy 00paTUMOCTH OMUCAHHSI KBAHTOBBIX CUCTEM.

8. Onncarp penieHre mpoodaeMbl KBAHTOBBIX HEPa3PyILAIOLINX H3MEPEHHH.

9. N310XUTh OOILLYIO TEOPUIO KBAHTOBBIX U3MEPEHUH.

10. Ommcars pcain3anio TCOPCTHUYCCKUX PECIYJIbTATOB Ha CBCPXIPOBOAALINX, TBCPAOTCIBbHBIX,
OIITUYCCKUX U CIIMHOBEBIX CUCTCMaAX.

Kpurepun onennBanus
- onenka "ommuHo  (10)"  BBICTAaBNSeTCS  CTYAGHTY, IIOKa3aBIIEMY  BCECTOPOHHHUE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;
- omeHka "ommuHo  (9)"  BBICTABIAETCA ~ CTYOCHTY,  I[IOKa3aBIIEMy  BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBMWIbHOE OOOCHOBAHUE NMPUHSATHIX
peLIEHN;
- omeHka "ommuHo  (8)"  BBICTABISETCA ~ CTYOCHTY,  I[IOKa3aBIIEMy  BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPH PEILICHNH KOHKPETHBIX 3ajiad, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN;
- orerka "xopormro (7)" BBICTaBISETCS CTYACHTY, €CIIM OH TBEpPAO 3HACT Marepwall, 'PaMOTHO U TIO
CYLIECTBY M3J1araer ero, yMeeT MPUMEHUTH MOJyUYCHHbIC 3HaHUS Ha MIPAKTHKE, HO JOMYCKAeT B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOUHOCTH;
- omeHka "xopomo (6)" BeICTABISAETCS CTYIACHTY, €CIM OH 3HAET MaTepual, TPaMOTHO U IO CYILECTBY
U3JIaraeT ero, yMeeT IPUMEHUTH IIOJIY4YEHHbIE 3HAHUS Ha IPAaKTUKE, HO JIONyCKAeT B OTBETE WM B
pEIIeHUN 3a/1a4 HEKOTOPhIE HETOUHOCTH;
- olleHKa "xoporio (5)" BeICTaBIsIETCS CTYACHTY, €CIIM OH 3HAET MaTepual, IO CYIIECTBY M3JIaraeT ero,
yMeeT MPUMEHUTH MOJIyYCHHbIC 3HAHUSI Ha MPAKTHKE, HO JIOIyCKAaeT B OTBETE WM B PEHICHUH 3a1ad
HEKOTOPbIE HETOYHOCTY;



- OleHKa "yJOBIETBOPUTENBHO (4)" BBICTABISETCS CTYACHTY, I[OKa3aBIIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapaKTep 3HaHUM, HETOCTAaTOYHO NpaBWIbHBIE (HOPMYIMPOBKAa Oa30BBIX MOHSTHMH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN TPOrPaMMHOTO MaTepuana, HO IpH 3TOM
BJIAJICIOIIEMy OCHOBHBIMH pa3lelaMy Y4eOHOW HporpaMMbl, HEOOXOIMMBIMU IJIsl JAJIbHEHIIEro
00yueHHs ¥ ciocOOHOMY IIPUMEHSTH MOTy4YeHHbIE 3HAaHHUA 10 00pas3ily B CTaHIapTHOM CUTYyalluH;

- oueHka '"yooBieTBOpUTENbHO (3)" BBICTABISETCS CTYACHTY, I[OKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHWH, HEJOCTaTOYHO MpaBWIbHBIC (hopMyTHUpoBKa 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
BIIaJieIoNieMy (parMeHTapHO OCHOBHBIMH pa3jiesiaMH y4eOHOW NporpamMMbl, HEOOXOAMMBIMH [UIs
JaybHeimero o0y4eHus: 1 cnocoOHOMY NMPUMEHATh MOJIYYCHHbIE 3HAHUS MO 00pa3iy B CTaHAAPTHOM
CHUTYaINH;

- OllcHKa "HEeYJOBIETBOPUTEIHHO (2)" BBICTABISETCS CTYACHTY, KOTOPBIH HE 3HAET OOINbIIeH YacTh
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
pEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

- oueHKa "HeymoBneTBOpuTENbHO (1)" BBICTaBIsIETCA CTYIACHTY, KOTOPBIM HE 3HaeT (POPMYIHPOBOK
OCHOBHBIX MOHATHH JUCIUIUINHBL.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

JuddepeHnmpoBaHHbIN 3a4€T MPOBOAUTCS B OPME 3allIUTHI PEIICHUS BHIOPAHHOHN 331241 U OTYETa 110
pe3yabraraM BBIIIOJTHEHUs TUIUIOMHON pabotel. Ompoc oOyuatomierocs Ha mauddepeHIrpoBaHHOM
3ayeTe He JJOJDKEH NPEBBIIIATh JIByX aCTPOHOMUYECKUX YacOB.



