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: OOm1ast Teopust OTHOCUTEIIBHOCTH U KOCMOJIOTHS
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
Du3TeX-KIIACTEp aKaIeMUYECKOW U HAyYHOU Kapbephl

Kypc: 4
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 8 (BeceHHul) - nuddhepeHunpoBaHHbIi 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: A.B. Ilononuros, phd (k.¢.-M.H.)

[Iporpamma obcyxieHa Ha 3acefqannn Ou3Tex-Kiacrepa akageMuueckor 1 HayqHoi kapeepbl 30.04.2021



AHHOTANMA

Kypc ¢opmupyeT mmpokoe mnpencraBieHHe O MpeaMeTe OOIed TEOPHH OTHOCHUTENBHOCTH U KOCMOJIOTHU U
paccuuTaH Ha JIofieil, KOTOpBIE 10 3TOTO HE CTAIKUBAJIUCH C IIPEIMETOM.

CHauana Kypc 3aKJiaibIBacT HEOOXOIUMYIO MOHATHIHYIO 0a3y o nuddepeHuuansaoi reomerpun. Kirouesbie
CIIOBA: KacaTelbHOE pacciloeHHe, MeTpuka, cumBoibl Kpucroddens, TeH3op KpuBH3HbI Pumana,
reoJe3UYECKHE.

3areM MEI nepeﬁz[eM K nepe(bopMym/IpOBKe OOBIYHOM TCOPUHN TATOTCHUA Hrrorona Ha HOBOM SI3BIKC, YTOOBI
CBA3aTb HOBOC C YK€ XOPOIIO 3HAKOMBIM.

Jlaee MBI pacCCMOTPHUM PEXHUM cIa0BbIX MPAaBUTALMOHHBIX IOJIEH, TO €CTh TEOPUIO BO3MYIICHUH, U 00CyIuM
IPaBUTALIMOHHBIE BOJIHBI, KOTOPBIE CENYAC ABIISIOTCS HEBEPOATHO aKTyaJIbHOW TEMOM.

Jlanee Mbl U3y4uM YINPOLICHHYIO PUHJUIEPOBY MOJEIb YEPHOM ABIPHI, a 3aTeM IepeilieM K paccCMOTPEHMIO
HACTOSIIMX C(EPUUECKH CUMMETPUYHBIX PELICHUH ypaBHEHUI DWHIITEHHA -- yepHOU nbipel LIBapummibaa
u Keppa.

B uactu kypca, noceamennoi Kocmosoruu, Mbl paccMOTpUM H€aIU3UPOBAHHBIE KOCMOJIOTHYECKHE MOJIEIIH:
Bcenenyro @puamana u ap., 06cyaum 3G GeKTsl, KOTOPhIe 0Ka3bIBAET KOCMOJIOIMYECKas IOCTOSHHASL.

1. leau u 3apa4u

eap AUCUMNIMHBI

H3yYeHUE COBPEMEHHOIO TCOPETUYECCKOTO ammapara (U3UKWA CHIBHBIX TPAaBUTAIIMOHHBIX MOJICH, a
Takke PU3NKU Ha KOCMOJIOTHYECKHUX MaclTadax.

3agauu AU CHUILIHHBI

ITo wroram Kypca CTYOEHTHl [OJDKHBI YMETh YBEPEHHO BBIUUCIATH U OOBIACHATH SPQEKTHI,
BO3HHUKAIOIINE B CHJIbHBIX T'PAaBUTALMOHHBIX MOJSX, HAampuMmep, BONMM3M YepHBIX Ablp. Takke oHH
JIOJDKHBl YMETh BBIBOIUTH W3 IEPBOIPUHLIUIIOB CTaHIApTHBIE KOCMOJIOTHYecKUe Mozenu BceenenHoit
(¢ppuaAMaHOBCKYIO U T. I1.) U OOBSACHSTH, KAK OHHU COTJIACYIOTCSI C OTIBITHBIMH JAHHBIMH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($9174:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 331a41

YK-1 CriocoGeH oCcymiecTBIsITh MTOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BhIOUpaeT
uHpOopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON
3a7a4n

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapHUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

VYK-6.1 Ormpenenser npUOPUTETH  MPOodhecCHOHATBHON
NEeSITEeIbHOCTA W CHOCOOBI €€ COBEpIICHCTBOBAaHUS Ha

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBATh U PEAIN30BBIBATH TPACKTOPHUIO
caMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

OCHOBC CaMOOILICHKH

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENIBbHYIO
JEATEIIbHOCTh B PEIIEHHHM IPOQECCHOHANBHBIX —3a1ay;
MOJBEpPrarh KPUTHUYECKOMY aHAIN3Yy IPOAEIaHHYI0 padory;
HAXOIUTh M TBOPUECKU HCIIOIH30BaTh MMEIOIIUICS OIMBIT B
COOTBETCTBHUHU C 33Ja4aMH CaMOPa3BUTHUS

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IS TeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH




OIIK-4.1 Brnageer weTromaMu Hay4HOTO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4 CriocoOeH ocymIecTBIATE COOp U OIIK-4.2 3HaeT OCHOBHBIC HCTOUHUKH HAYYHO-TEXHHUIECKOM
00pabOTKy HAYYHO-TEXHUIECCKOH U (VI ) u (W) TexHoJOorMYeckod wuHpopManmuu B OONACTH
TEXHOJIOTUYECKON HH(POPMAIMH IS pEIIeHUsT  |POPEeCCHOHATBHON ACATEIBHOCTH

(byHI@MeHTaNbHBIX M IPUKIAHBIX 33124 OIlK-4.4 Bnageer HaBbIKaMU pPabOTHl C KOMIIBIOTEPOM H

KOMITBIOTEPHBIMH CETSMH C IEIbIO MMOJTYYCHUS, XPAaHECHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun

[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  HOHATHUSIMH,
3aKOHaMHM M TEOPUSIMH COBPEMEHHOH (pHU3HuKH

[1IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJIEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEIMETHOM 001acTH) U (MJIM) TEOPETUICCKHUE
(aHaTMTHYECKHUE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLIECCOB M SABIEHUH B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

[IK-1.9 3naeT nepeyeHs BeAyIINX MEPUOANUESCKUX HAYYHBIX
W3aHU W CIOCOOCH BBINENATh aKTyaJbHbIE HAy4HBIC
MyOIuKanuu B Mpo)eCCUOHANBHOM 001acTH

[IK-1.2 Hmeer ryOokoe 3HaHME W MOHMMaHUE Oa30BBIX
MaTeMaTHYeCKUX JUCLUILUIMH

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  IapaMeTpHl,
onpeaciadrommue un3lydyacMoc SABJICHUC, W NPOU3BOAUTH
[MK-2 CriocobeH aHanM3upoBaTh MOyYEHHBIC B |YUCICHHbBIC OLCHKH 10 MOPSJIKY BEIUYMHBI

XOJI€ HAYYHO-UCCIIEI0BATENLCKON PAOOThI [1K-2.3 Cnioco0eH npencTaBiATh HayYHbIE YTBEPKACHUS, HX

AAHHBIC U JICJ1aTh HAYYHBIC BBIBOIbI 00OCHOBaHMS M JI0Ka3aTeNbCTBA, HAYYHbIE NMPOOIEMBI M HX

(3aKkioueHus) pelleHHsT SICHO W TOYHO B TEPMHMHAX, MOHSATHBIX JUIS
mpoeCCUOHAIBHON ayTuTOpUU, B MHUCHMEHHOH M YCTHOW
dhopme

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUTSL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[MK-4 CriocoOeH KpUTHYECKH OIIEHUBATh [IK-4.2 3HaeT HCTOYHUKH TPOUCXOXKACHUA U yMeeT
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U MPOU3BOAUTH  OLIGHKY  IOTPEIIHOCTH  HM3MEpPeHHH |
METO/IOB JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX PE3YIbTAaTOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOILLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HAThb!
[Moctynarer OTO, k kakuM HaOM0AaEMBIM 3P PEKTaM OHO MPUBOAMT, @ TAKXKE BBIBOA ATHX IPPEKTOB, B
YEeM COCTOSIT JIEMEHTapHbIE KOCMOJIOTHYECKNE Mo/iesin BeenneHHOM 1 Kakue ecTh IKCIIepUMEHTAIbHbIE
CBHUJICTENIBCTBA B UX I1OJIB3Y.

YMETh!
BreiBoguTh cdepuyeckn cMMMETpUYHbIE penieHus: ypaBHenud Oinmreiina (IlBapmmunbaa, Keppa),
BbIBOAMTh TneprypOaruBHbie 3ddektst OTO (mpeneccus mnepurenusi Mepkypus), BBIBOOUTD
npocreimue monenu Beenennoit (hpuamaHoBekas u ap.).

BIIAJICTh!

anmaparoM auddepennuanboil reomeTpun, HeooxoqumbM B OTO, Teopueit Boamymienuit 8 OTO,
TEXHHKOW Ka4eCTBEHHOTO aHaJIM3a ypaBHEHUH DHHINTEHA HA OOJIBIINX MaciTadax.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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




TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAst
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora

1 Tensopnass anreOpa B HCKPHUBICHHOM 3 3 7
MPOCTPAHCTBE-BPEMEHH.

) 31K OVTO: OT  paccjloeHHi | 3 3 ]
CBSI3HOCTEH K KPHUBH3HE.

3 Teopus HetoToHa Ha s13p1ke OTO. 3 3 7

4 PunpnepoBa Moaens 4epHOII IBIPHI. 3 3 8

5 YpaBHEeHUE OWHImTEHHA u 3 3 7
KOCMOJIOTHYECKasi IIOCTOSIHHASL.

6 Cnabble TPABHTALMOHHEIE NIONIA, TEOPHA 3 3 3
BO3MYLICHHH.

7 Jlarpanxer mogxox k OTO. 3 3 7
Kak pasnuuHbple KilaccH4eckue o0JacTé

8 3 3 8
¢uzuku BenyT cedst Ha pone OTO.

9 Cdepuueckue 38e3/5b1. 3 3 7

10 Wneanu3upoBaHHbIE  KOCMOJIOTHYECKHE 3 3 3
MOJIEIIH.

Hroro yacos 30 30 75

[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.en.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeniam)

Cemecrtp: 8 (Becennuit)

1. TenzopHas anre6pa B HICKPUBICHHOM

IMPpOCTPAaHCTBC-BPCMCHU.

Tensopnast anreOpa B HCKPHBICHHOM IIPOCTPAaHCTBE-BPEMEHHU: METpHUKa, airedpa KacaTelbHBIX
BEKTOPOB U 1-popM, epexoabl MEXIy CUCTEMaMH OTCUETa.

2. S3pik OTO: oT pacciaoeHuii U CBA3HOCTEN K KPUBU3HE.

PaccnoeHnnst M KkacaTenbHBIE PACCIOCHMS, MNapajuIeNbHBIA IepeHoc, TeH30p JleBu-UuBHUTHI,
reo/Ie3NUeCKiue KaKk KOBAapUAHTHO IIOCTOSIHHBIC JMHUH, KPUBU3HA KaK MEPEeHOC MO OECKOHEYHO
MaJioMy KOHTYpY, TeH30pbl Pumana, Puuun u Beiinst u ux ¢pusndeckuii cMbIci.

3. Teopust Herotona Ha s1361xe OTO.

PacciioeHne  HBIOTOHOBCKOI'O — IPOCTPAHCTBA-BPEMEHH, TajWJIEeBbl  CUCTEMBl  KOOPAMHAT,
¢opmynmupoBka Kaprana nnsi HBIOTOHOBCKOW Teopuu, (opmynupoBka Tteopun HploroHa 0e3
KOOp/AMHAT, KPUTHKA T€OMETPUYECKOTO TOIX0AA K (PHU3HKE.

4. PunnsepoBa MOJIeNb YEPHOM IBIPHI.

[IpyHIMI >KBHUBANEHTHOCTH, CUCTEMBI YAaCOB M CTEPKHEM B KPHUBOJMHEWHOM IIPOCTPAHCTBE,
cUcTeMa paBHOMEPHO YCKOPEHHBIX HaOJoaaTenei.

5. YpaBHeHUe DUHIITEHHA U KOCMOJIOTHYECKAsl TIOCTOSTHHAS.




ABTOMAaTHYECKOE COXPAaHEHHE MCTOYHHMKA, KOCMOJIOTUYECKas MOCTOSHHAs, HBIOTOHOBCKHI Ipened,
AKCMOMAaTUYECKUH TIOAXO0J] K TEOPUH DUHIITEHHA.

6. CnaOble TpaBUTAIIMOHHBIC MOJIS, TCOPUS BO3MYIIICHHUH.
JluneapusoBaHHas TCOPHUs TATOTCHHS, TPABUTAIIMOHHBIC BOJIHBI, BIUSHUE TATOTCHUS HA MATCPHIO.
7. Jlarpamxes nonxon k OTO.

BapuanroHHbIi TpUHIMI U HadalbHbBIE JaHHBIC, IPUHIMI JeHCcTBUs [ ManOepTra U BapraliOHHBIH
Meron IlanmarnHup, narpaH’kMaH Marepud M TEH30p SHEPrUU-UMIyNbca, NpUHOUMN Maxa u
[IPOUCXOKICHUE UHEPLIUH.

8. Kak paznuunbie knaccuyeckue oonactu ¢pusuku BeayT cedst Ha pone OTO.

TepmonuHamuKa, TUAPOJMHAMUKA, DIICKTPOIWHAMHKA, TeOMETpUYEcKas ONTHKAa M KWHETHYECKas
TEOpHS.

9. Cepuueckne 3BE3IblI.

KoopnuHatel M MeTpHKa CTaTHUECKOH c¢epudeckoil CHUCTeMBl, (u3HYecKas HWHTEpIIpeTanus
MIBapUIIMIBIOBCKUX KOOPANHAT, YPaBHEHUSI BHYTPEHHETO COCTOSIHUS 3BE3/IbI, TIOCTPOCHUE 3BE3THON
MOJIEIH.

10. Uneanu3upoBaHHBIE KOCMOJIOTHYECKUE MOECIIH.

[Tpubnuxenne naeasbHON XKUIKOCTH TSl 3HEPTUU-UMITYJIbca MaTepuu BeeneHHOH, COmyTCTBYIOLIHE
U CHHXPOHHBIE CHCTEMbl KOOPJIMHAT, BPEMEHHBIE NTapaMeTphl U MOCTOsIHHAS Xa007a, aneMeHTapHas
($bpuaMaHOBCKasi KOCMOJIOTHSI 3aMKHYTOH BceneHHoi.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VYueOHast ayTuTOpHs, OCHAIIICHHAS! MYJIbTHMEAHAIIPOEKTOPOM, SKpaHOM, (DIIOMacTEpHOM UM MEIOBOM
JIOCKOM.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Teopernueckas ¢usuka [Tekcr] : B 10 T. T. 2 : Teopus nons : yue6. mocoowue aist By3zoB / JI. J1.
Jlanmay, E. M. Jludmmur ; nox. pen. JI. [1. Iluraesckoro .— 8-e u3n., crepeorurt. — M. : Ou3MaTiuT,
2001, 2003, 2006, 2012, 2014 .— 536 c.

JomnonHurensHas aureparypa
He ucnonesyercs.

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

https://arxiv.org crarbu paznenos hep-ph, hep-th

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexmusix BO3MOXXHO UCTIOJIb30BaHUE MYJIBTUMEIUWHBIX TEXHOJIIOTUNA, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_IyJ'lﬂ)

CTyneHT, W3ydYarolmMid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTC U3YUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIIINHBI,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI PCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

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

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTYy/IEHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX [UIS
CaMOCTOSITENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTyJIEHTaM Ha 3aHITHAX;

— MOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKYIEW U MPOMEXYTOUYHON aTTECTALUH.

[loka3zarenem BiajgeHHs MaTepHUajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU W3YYEHHsI OTIENbHBIX TEM, BOIPOCOB, CJIEAYeT OOpaIarbcs 3a KOHCYIbTALMAMHU
MIpENoAaBaTelio.

PexomeHnyercss B KauecTBe CaMOCTOSTEIBHOW pabOTHl oOINepexkaroniee Mo XOAy JICKIHH 4YTeHHE
y4eOHHKa U3 CITUCKA OCHOBHOM JTUTEPaTyphl, a TAK:Ke MOHOTpaduu

- U.Musnep, K. Topn, JIx. Yunep «I'paButamus» TT.1-2 --- M.: U3narensctBo «Mup» 1977.



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 aKaJAeMUIECKON U HayuYHO! Kapbephl
Kypc: 4
kBaTuuKkanus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: A .B. Ilononutos, phd (k.¢.-M.H.)



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1 CriocobeH oCymiecTBIsTh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBATh U PEaIM30BBIBATH TPACKTOPUIO
CaMOpa3BUTHS HA OCHOBE MPUHIIUIIOB
00pa30oBaHusl B TCUCHUE BCEH )KU3HH

VYK-6.1 Ormpenenser nOpuOpUTETH  PodhecCHOHATBHON
JEATEIIbHOCTH M CIIOCOOBI €€ COBEPIICHCTBOBAaHMSA Ha
OCHOBE CaMOOLICHKH

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHWH NPOo¢eCCHOHAIBHBIX —3a1ay;
MOZABEpraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYyI0 paboTy;
HAXOIUTh M TBOPYECKH MCIOJNB30BaTh UMEIOLIUICS OIBIT B
COOTBETCTBHUH C 3a/1a4aMU CaMOPa3BUTHS

OIIK-1 Criocoben npuMeHSTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnact (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
NPOrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 33134
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg HHYOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrnoHaTHHON AeATEIIEHOCTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00paboTKy HayYHO-TEXHUYECKOHN U (HJITH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKJIAJHBIX 339

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO TIOMCKAa H
MHTEJUIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHUYECKOM
u (win) TexHoJormYeckod wuHpopMauud B OOJIACTH
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETAMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U

[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
HCCIICIOBAHMSI

00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun
I1IK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,

3aKOHaMH U TCOPUAMUA COBpeMeHHOﬁ (1)I/I3I/IKI/I

[IK-1.3 Brageer KyapTypoi IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYUYHBIX OOBEKTOB M CHCTEM

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JACTIX

[1K-1.9 3HaeT nepeyeHb BeAYLINX MNEPUOIUICCKUX HAyUHBIX
U3aHUH W CIIOCOOEH BBIIENATH AaKTyaJbHbIC HAy4HBIC
myOIMKauy B MpogecCHOHANBHOM 061acTn

[MK-1.2 HMmeer rnyOokoe 3HaHWE W TMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[1K-2 CnocoGen aHanu3upoOBaTh MOTyYCHHBIE B

[IK-2.2  VYmeer HaxoouTh  KIIOYEBBIE  IapaMeTpHI,
OIIpEeNeNIAIOIIUE HU3yyaeMoe SBJIEHHE, W IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIIKY BEIUYHNHBI




XOJI€ HAYYHO-UCCIIE0BATENLCKON PabOTHI I1K-2.3 CniocoGeH npencTaBisITh HayYHbIE YTBEPKIACHHS, UX

AaHHBIC U CJIaThb HAYYHBIC BHIBOAbL 000CHOBaHHUS U JOKA3aTCILCTBA, Hay4HbIC Hp06J'IeMBI U UX

(3aKTrOUeHMS) peluIeHus SICHO M TOYHO B TEPMHUHAX, IIOHATHBIX [
poeCCHOHANLHOW ayIUTOPUH, B MHCHbMEHHOW W YCTHOM
dopme

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEITUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00IacTu

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh [IK-4.2 3HaeT WCTOYHUKH TPOUCXOKACHUS H yMEET
MIPUMEHHUMOCTb UCIIONIb3YEMBIX METOAUK H MPOU3BOJUTH  OLEHKY  TOTPEITHOCTH  M3MEPEeHUH U
METOJIOB JIOCTOBEPHOCTH DKCIEPUMEHTAIIbHBIX PE3YJIbTaTOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOesIei

2. Iloka3areim OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC U3YUCHUSA IUCHUILJIMHBI ((0611[39[ TCOpHUA OTHOCUTCIIBHOCTH MU KOCMOJIOTHS» O6y‘IaIOH_II/II\/’IC$I
JOJIKCH:

3HATb:

[Moctynarer OTO, k kakuM HaOM0AaEMBIM 3PP EeKTaM OHO MPUBOAMT, @ TAKXKE BBIBOA ATHX IPPEKTOB, B
YEeM COCTOSIT JIEMEHTapHbIE KOCMOJIOTHYECKNE MOiesin BeenneHHOM 1 Kakue ecTh IKCIIepUMEHTAIbHbIE
CBHUJICTENIBCTBA B UX I1OJIB3Y.

yMeTh:

BreBoguTh chepuyeckn cMMMETpUYHbBIE pelieHust ypaBHenud Oinmreiina (IlBapmmunbaa, Keppa),
BbIBOAMTh TneprypOaruBHbie 3ddektst OTO (mpeneccus mnepurenusi Mepkypus), BBIBOOUTD
npocreimue monenu Beenennoit (hpummaHoBekas u ap.).

BJIA/IeTh:

anmaparoM auddepennuanbHoii reomerpun, HeooxoqumbeM B OTO, Teopueit Boamymienuit 8 OTO,
TEXHHKOW Ka4eCTBEHHOTO aHaJIM3a ypaBHEHUH DHHINTeHA HA OOJIBIINX MaciuTadax.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
IIpumepB! KOHTPOIBHBIX 3aJaAHHM:

1. BeiBecTn ypaBHEHHE T€0[Ic3UIECKUX Ha IBYMEPHOH chepe

2. I[lomyuynTs BbIpakeHUE JJIsl BDEMEHHM NaICHUS HaOoaTeNsl Ha YepHYIO JbIpY
3. [lomyunTth ypaBHeHHE DWHINITEIHA C TIOMOIILIO0 BapHAIINH JIEHCTBUS

4. BriBecTH npenieccuto nepurenus Mepkypust

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[TepeueHb KOHTPOIBHBIX BOIPOCOB:

1. Tenzop Pumana n-mepHoii chepbl

2. PunnnepoBa MoJieNb YEpPHOH ABIPHI

3. Tpu npocreiiiine uaeaIn3upoBaHHble Moaenu BeenenHon
4. Pemenue IBapummnbaa

5. letictBue DitHmTelina-I unnoepra

Kpurepun onennBanus




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

JuddepennmpoBanuplii  3a4eT  OpoBOAUTCS B yctHoW — Qopme. [lpm  mposenenun
maddepeHpoBaHHOrO 3adera oOydaromemycs npenocrasisercss 30 MUHYT Ha MOATOTOBKY. Ompoc
oOyuJaromierocsi o Ownety Ha auddepeHIUpoBaHHOM 3adeTe HE JOKEH IPEBBINIATh OJHOTO
acTpoHOMHYeCKOro 4aca. OIeHWBaHHE 3HAHUHN NPOU3BOAMTCS B COOTBETCTBHU C BBIIICYKa3aHHBIMU
KPUTEPHSMH B COOTBETCTBHHU C COJICPKAHUEM JIHCIUILIHEL



