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Kypc: 1
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nexuuu: 30 gac.
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CamocrositenpHas pabora: 45 gac.
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Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: A.O. bapBuHCkuil, 1-p Qus.-Mar. HayK

[Iporpamma obcyxneHa Ha 3acefqanun Ou3Tex-kKiacrepa akageMuueckol 1 HayaHoi kapsepbl 04.06.2020



AHHOTANMA

Kypc mpencrasnser co0oii BBeAGHHE B KBAHTOBYIO TEOPHIO I'DaBHTAIlMM M KBAaHTOBYIO KOCMOJIOTHMIO Kak
TEOPHUIO HauaJbHBIX YCIOBUH A paHHeld MHQIALMOHHON BceneHHOH M ee mocienyromen BOIIONUN K ee
HaOJIrOaeMOl B HACTOsIIIIEE BpEMs KPYITHOMACIITA0OHON CTPYKTYpe, BKIIOUAIONICH SBICHUS TEMHOW 3HEPTrUU
W TeMHOW Marepud. JIeKuuu OCHOBaHBI Ha NPUIOKEHHUSX (YHKUMOHAJIBHBIX METONOB B TEOPHH MOJS U
TpaBUTAllMM K KBAaHTOBBIM 3(@eKTaM B HMCKPHUBICHHOM MPOCTpaHCTBEe-BpeMeHH. OHH BKJIIOYAIOT TEOPHIO
MEPEHOPMHUPOBOK U JIOKAJIbHOE pa3iokeHue 3(p(peKTHBHOTO NeiCTBUS B HCKPUBICHHOM IIPOCTPAHCTBE, METO.
KoH(OpMHOW aHOManuW, QOpMan3M ypaBHEHUs Yuiepa-/{eBurra misi KOCMOJIOTHYECKOTO COCTOSHUS --
BOJIHOBOH (yHKUMU BceneHHON M ee MaTpuibl MJIOTHOCTH, NPUIOKEHUH 3TOro opMain3mMa K U3BECTHBIM
MPECKPHUIIIUAM JJIs1 3TOTO COCTOSHHS -- BOJIHOBOW (PYHKIMM XapTia-XOKHHTa, TYHHETUPYOIIEH BOIHOBOM
¢yHkunn BujeHKHMHa 1 MUKPOKaHOHMYECKOM MarpHile IJIOTHOCTH. JIeKuuu 3aBepiaroTcst 0030pOM TEOpHH
KOCMOJIOTHYECKOH MH(ISINN KaK MCTOYHHMKA HAOJII0aeMOTr0 KOCMOJOTMYECKOT0 MHUKPOBOJHOBOTO (poHA Ha
npumepe Moaenn CTapoOMHCKOrO U MOJENTH XUITCOBCKOW MHQIISLUH, TEHEPUPYEMONH XUTTCOBCKMM 0O30HOM
CraniapTHOW MOJENH, a TaKXKe KpPaTKUM OOCYXKJeHHeM MOIUQUKAIMA SHHIITEHHOBCKOW T'paBUTAIVH,
HaNpaBICHHBIX Ha OOBSICHEHHE SIBJICHUH KOCMOJIOTMYECKOTO YCKOpPEHHs (TEMHOW SHEpPruv) M TEMHOU
MaTepuH.

1. lean u 3apa4un

]_le.]'ll) AUCHUIIINHBI

O3HaKOMJICHHE ¢ OCHOBHBIMU noaxoaaMu U ME€TOJaMU KBAHTOBAHHSA I'paBUTAIIUN U UX TPUMCHCHUSIMHA
B KBAaHTOBOM KOCMOJIOTHH.

33]13‘[1/[ JAUCHUIIINHBI

ITo3HaKOMHTH CTYIEHTOB C OCHOBHBIMM IMOHATHAMH M HJIE€IMH KBAaHTOBOM I'DaBUTALIMA M MX MECTa B
COBPEMEHHOM KOCMOJIOTMH, C IOCTAHOBKOM 3a/]1a4 U MOAXOJ4aMU K uX pemeHusM. [Ipeanonaraercs, 4To,
MPOCIIyIIaB 3TOT Kypc, CTYACHTbI CMOTYT MUCTOJNb30BaTh METOAbI U MOJAXOABI 3TOH 00MacTH B CBOEH
Hay4YHO-HCCIIEI0BATEIILCKOM padoTe.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4HbIC 3HaHUS B 00JacTH (U3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTH
mpoheCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHON JIeTENLHOCTH, CIIOCOOCH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHON e TEIHHOCTH

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

OIIK-2.3 Brnameer mnpodeccMOHaNbHONW TEPMUHOIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHONW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHambLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U

OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)




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 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara 1 MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB M OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIEA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITENLHOCTH

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdueckne W (WIn)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3yIBTaThl

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAENM Ul OIUCaHMUA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4alOIINecs JOIKHbI

3HATb.

- OCHOBHBIC ITIOHATHA 110 TEMC JUCHUIIIINHEI.

YMETb:

- IIOJIb30BAaTbLCs Pa3BUTBIMU B paMKaX AUCHUINIMHBI METOAAMH UCCIICAOBAHUA, pCIIaTh 3a1a4u 110 TEMEC

IHUCHHIUINHEL.
BJIAJIETh:

- MAaTEeMaTHYCCKHMM H IOHITUNHBIM afraparoMm M MCETOHdaMUu HCCHGILOB&HHﬁ, COCTaBJIAOIIINMH

coJiepKaHue AUCIUTITUHBL.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Metoabl  BBIYMCIICHUS KBaHTOBOTO 6 6 9
3(h(HEeKTUBHOTO JIECUCTBHS.
) [lepeHopMHUpOBKHM B KBAaHTOBOM TeOpuUHU 6 6 9
TIOJIAL.
3 OCHOBBI ~ KOCMOJIOTUM M TeopHus 6 6 9
KOCMOJIOTUYECKUX BO3MYIICHUH.
4 MoaudunupoBaHHbIe MOJEINN 6 6 9
IpaBUTALHH.
5 OneMeHTh! KBAaHTOBOM KOCMOJIOTUH. 6 6 9
Nroro gacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennwii)
1. MeTob! BBIYMCIIEHUS] KBAHTOBOTO 3((EKTUBHOTO JCHCTBUSL.

@deilHMaHOBCKAasE JuarpaMMHas TEXHHKA, METOJ spa TEIJIONPOBOAHOCTH B HMCKPHUBIECHHOM
MPOCTPAHCTBE-BPEMEHH, YIBTPAPHOICTOBBIC PACXOIUMOCTH, AaHOMAJIMH, TPaIUEHTHOE Pa3IOKeHNUE B
(dhopmanuzme GOHOBOTO MOJISL, 3JIEMEHTHI PEHOPMIPYIIIIHL.

2. IlepeHOPMUPOBKH B KBAHTOBOM TEOPHUU MOJISI.

KonTpunensl, mnepeHOpMHUpPOBKa 3PQPEKTUBHOTO ACHCTBUS B KaauOpoBOYHBIX Teopusix, BPCT
CTPYKTypa IIEpEHOPMUPOBOK.

3. OCHOBBI KOCMOJIOTHU M TEOPUSI KOCMOJIOIMUECKUX BO3MYILCHUH.

OCHOBBI KOCMOJIOTHH paHHEW W COBPEMEHHOH BceneHHOMW, Teopus KOCMOJOTHYECKON WHQISAINH,
npobiaemMa TEMHON 3HEPTruH, HHPIAIUOHHBIE CIIEKTPHl MUKPOBOJIIHOBOTO KOCMOJIOTHYECKOTO (poHa.

4. MomuduimpoBaHHEIE MOJIEITH TPaBUTAIUH.

Teopust TpaBUTAaMM C BBICHIMMH TPOU3BOTHBIMH, YHHMOAYJSpHAs TPAaBUTAIMs, TPaBHTAIHS
Xopasbl-Jlugmmna.

5. D1eMeHTHI KBAHTOBOH KOCMOJIOTHH.

VYpaBHenue Ywiepa-/leBurra, Teopus KBaHTOBBIX HayalbHBIX JAHHBIX JUIsl paHHEW BceneHHOW,
BonHOBass (yHkiwst BcenenHolt Xaptia-XokuHra, TyHHEIHPYIOMAs BOJHOBAas (YHKIWS, MaTpHIia
IJIOTHOCTH Bceenennoit.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, 10CKa, TP HEOOXOAUMOCTH MEHAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa
1. lunamudeckas teopus rpymm u nonei [Teker]/b. C. desurr , -M., Hayxka, 1987
2. KsanroBble nonst [Texer] / H. H. Boromo6os, /1. B. Illupkos - M.®uzmarnut,2005
3. BacunbeB A. I1. ®yHKIIMOHATBHBIE METO/IBI B KBAHTOBOM TEOPHUH MO U ctatuctuke. — JI.: M3a-Bo
Jlenunrp. Yu-ta, 1976

JomnonHutensHas auTeparypa
1. BBeneHre B KBaHTOBYIO TEOPHIO KanuOpoBouHbIx mosiel [Teker]/A. A. CnaBnos, JI. 1. @anees, -M.,
Hayka, 1988
2. Teopwus nons : CoBpeMeHHbIH BBOAHBIN Kypc [Tekct] : [y4e6. mocobue mist By3oB] / [1. Pamon ; mep.
c aan. A. B. bepkoBa .— M. : Mup, 1984 .— 332 c.
3. buppenn H., lesuc I1., KBanTOBaHHBIE IO B UCKPUBIECHHOM IPOCTPAHCTBE—BpeMEHH. — M.: Mup,
1984.



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

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[IpencraBnenue marepuala Ha JOCKe W/WJIH PU TIOMOIIX MEARANpPoeKTopa. Bo3MOXXHO NCTIONB30BaHUE
[1O nnst cMMBONBEHBIX W/WJIM YUCIICHHBIX BRIYUCIICHUH, a Takke Zoom, Skype Jutst TUCTaHITMOHHBIX
3aHATHH.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMid IJUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJEeTh OOILIMM MOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare MU3y4YCHUSA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATh OCHOBHBLIC ONPCEACICHHUSA W IOHATH,
YMETb NPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3a1a4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaMPsDKEHHOW CaMOCTOATEILHOU PabOTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro MarepHuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAjaraéMbpIX CTyJIeHTaM Ha 3aHATHSX;

— TIOATOTOBKY K BBITIOJTHEHHIO 33JaHHUI MPOMEKYyTOUHOM aTTeCTaltu.

[Mokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCITUILIUHEL

BaxHo 10OWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHH4YECKOTro ero 3amoMmuHaHus. [lpu
3aTPYIMHEHUN W3YYCHHsI OTACIBHBIX TEM, BOIPOCOB CIEAYyeT OOpamarhCcsd 3a KOHCYJIBTAIUSIMHU K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHI.



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

DusTex-KiIacTep aKaJaeMUIecKoi u HayuyHoU Kapbepsl (Teopus ¢pyHIaMeHTa bHBIX
B3aMMOJICHICTBHI U KBAaHTOBAs TPAaBUTALINSA)

Kypc: 1
KBaJIMpUKALUS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH artectanuu: 1 (oceHHUH) - DK3aMeH

Pa3zpatGoTunk: A.O. bapBuHckuil, 1-p puz.-mMaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npodecCuoHanbHON e TENHHOCTH

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

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
muTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CnocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH pemeHus], MpeiaraTh 1 KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHMTEIHLHBIMHU
METOJaMH pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, 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
nHpOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTh cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

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

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTAaTC N3YUYCHUA JUCIIUITIIMHBL «KBanToBas TpaBUTAllA U KOCMOJIOTUS O6y‘laIOH1Hi/'IC$[ JOJIKCH:

3HAThb:

- OCHOBHBIC ITOHATHSA I10 TEMC JUCIHUITIIIMHEIL.




yMeTh:
- TIOJIb30BAThCS PA3BUTHIMHU B paMKax JUCITUIUIMHBI METOAaMH UCCIIEOBAHMS, PElIaTh 3a7a4uH Mo TeMe
JUCITUILIUHEL

BJIAJIETh:
- MaTeMaTW4eCKUM U TMIOHATHUIHBIM amnmapaToM H METOJaMH HCCICIOBAHHMA, COCTABISIOMIUMU
coJiepKaHue AUCIUTIITNHBL.

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TeKyllleMy KOHTPOJIIO
He npenycmorpeHo.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

[lepeueHb KOHTPOJIBHBIX BOIPOCOB:

1.Yrto Takoe pa3MepHas peryisipu3anus’?

2. KakoBa BPCT ctpykTypa ynsTpaduoneToBbIX IpepeHOPMUPOBOK?

3.Yro Takoe KocMoJorHuecKas HHPISLIHSI 1 KOCMOJIIOTHYECKOE YCKOpEeHHUe?
4.Yto Takoe aHM30TPOIHBINA CKEUIMHT B Mozeisix Jlndmmna?

5.Yro Takoe MaTrpuua IIOTHOCTH?

[IpuMepsl KOHTPOJIBHBIX 3alaHUIH:
1. Beruucnute ogHOne™eBoi 3¢ (heKTUBHBIN NOTEHIHAT B TEOPHH CKAJISIPHOTO OISl C CAMOACHCTBUEM.

2. BreiBectn ypaBHeHue 3uHH-)KycreHa mis 3QQEKTUBHOTO ICHCTBUS B TEOPUU KAITHMOPOBOYHBIX
noJjei.

3. BBIUMCIINTE CHIEKTP CKASIPHBIX KOCMOJIOTHUECKHUX BO3MYILIEHHUH B MHQIISAIIMOHHOW BeeneHHoi.

4. Joka3aTb  IEpEHOPMUPYEMOCTb  TIpPaBUTALMOHHOM  MOIENIM €  KBaAparu4yHbIM 110
MIPOCTPAHCTBEHHO-BPEMEHHOM KPUBU3HE NEUCTBHEM.

5. BeiBectn BKD aH3an u1s1 perieHnst KBaHTOBBIX TUPAKOBCKHUX CBA3EH.

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:

bumer 1.

1. Meron anpa TEII0NpOBOAHOCTH B KBAHTOBOW TEOPUHM MOJISL.

2. YpaBuenue Yunepa-JleBurra.

buer 2.

1. OngHoTIIeTIIEBBIE PACXOAUMOCTH B UCKPUBJIICHHOM TIPOCTPAHCTBE-BPEMEHH.

2. IlepBUYHBIN CHIEKTP KOCMOJIOTHYECKIX BO3MYIICHUN B WH(IISIIIHOHHON KOCMOJIOTHHY.
buer 3.

1. TlepeHOpMHpOBKA OIHONETIEBBIX M JABYXIETIEBBIX YIBTPA(QHUOICTOBBIX PACXOAMOCTEH B
¢dhopmanzMe GOHOBOTO TOJIS.

2. BKb npubnkeHvie B KBaHTOBOH MEXaHUKE M TEOPHH OIS — YPaBHEHHUS TEIUIONPOBOTHOCTH,
[Ipenunrepa n Yunepa-/eBurra.

burer 4.

1. Kosppunuents! LlIBunrepa-ZleBurra.

2. BPCT crpykTypa nepeHOpMHUpPOBOK B (HOHOBO-KOBAPHUAHTHBIX KAJIMOPOBKAX.
burer 5.

1. MeTox pa3MepHOU perynaspu3aun

2. I[IpubnuxeHne MeJIEHHOTO CKAaThIBAaHUS B TEOPUU KOCMOJIOTHYECKON MH(IISIIHH.

Kputepun onennBanus
OOyuatomieMycsi CTaBUTCS 3a4€T B COOTBETCTBUM C NPOJEMOHCTPHUPOBAHHBIM YPOBHEM IOATOTOBKH;
OLICHUBaHHE MPOM3BOAUTCA Ha YCMOTPEHHE MpEernojaBareilsi B COOTBETCTBUM C OCOOEHHOCTSIMHU
JUCLUIUIMHBL U CIELYIOIIUMU KPUTEPUSMU:



Onenka "ommunao" (10 OGaiios) BBICTABIISIETCSI  CTYACHTY, TIOKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YeOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATBHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.

Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YCHHbIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Onenka "xopomo" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIIM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHTh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ieibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero oOy4deHus, u
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynosierBoputenbHo" (3 Oayza) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeymoBneTBopuTenbHO" (2 0Oajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPUHIHUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeynosierBoputenbHO" (1 0aymur) BbICTaBISETCS CTYIACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIycKaeT rpyOeiimue omuOKy B (GOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

OK3aMeH TMpoBOIATCS B YCTHOH ¢opme mno Owmineram. B kaxkagom Owujere mnpencTaBieHO [Ba
TeopeTuueckux Bompoca. IIpu nmpoBeneHnu sk3amena obydaronemycs npenocrasisercs 30 MUHYT Ha
noaroroBky. Onpoc o0ydaromerocs: He JOJKEeH MPEBbIIaTh OIHOTO ACTPOHOMHYECKOTO Yaca.



