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: BBenenue B TeopHIo rpaBUTALIH
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenapa GpyHIaMEHTAIbHBIX B3aUMOIEHCTBUI 1 KOCMOJIOTHH

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.

Bcero gacos: 45, Bcero 3au. ef.: 1

[Iporpammy cocraBui: M. 1. ®utkeBny, KaHa. (u3.-MaT. HAYK

[Iporpamma obcyxneHa Ha 3acefanny Kadeapsl GyHIaMEeHTANBHBIX B3aUMOJICHCTBUH 1 kocMoioruu 25.02.2025



AHHOTANMA

Kadenpa ¢yHnameHTanbHBIX B3aMMOACHCTBUA W KOCMOJOTHHM Tpemnaraet cryneatam MOTU  kypce,
MTOCBSIIEHHBIA OO0IEH TEOpUH OTHOCUTEIHLHOCTH DWHINTEeHHa. Ha maHHBIE MOMEHT 3TO JIydllas W3 TeOpUi
TpaBUTAIMH, KOTOPasi MOXKET JOCTOBEPHO OOBSICHHTH Bce (heHOMEHBI BO BceneHHOM, HauMHAs OT PSIOBBIX
SIBJICHUH BpOJIC HCKAXXECHUS XOJa YacOB HA OKOJIO3EMHBIX CIIyTHHKaX M 3aKaHUMBAs IPOUCXOXKIACHUEM
KpYITHOMACIITa0HBIX CTPYKTYp B BHJMMOM KocMoce.B TedeHue cemecTpa MpeanonaraeTcsi 3HAKOMCTBO C
OCHOBHBIMU (DM3MUYECKUMHU TOHATUSIMU U MaTeMaTHIeCKUM arrmaparoM. OOydarompecs: mocie MpoXOXKICHUS
Kypca CMOTYT CaMOCTOSITEIbHO CTaBUTh M pemarbh 3afadd. MBI pacckaxxeM Kak TeopHus OWHIITEeHHa
COOTHOCHTCS C TIOBCEIHEBHON Teopueil HpioTOHA, 4TO MOXET HAXOAWTCS BHYTPH UYEPHBIX NBIP, KaK OBLIH
JETEeKTUPOBAHbl IPABUTAIIMOHHBIE BOJHBI, YTO MOIVIO OBITh 70 BosbIoro B3phiBa, U Kakue 3arajiku TEOPUHU
CPaBUTALIUU JI0 CUX MOP HE PEIICHBI COBCEM.

1. leau u 3apauu
eap AUCUMNIMHBI

O6y‘lI/ITB CTYACHTOB OCHOBaM COBpeMeHHOfI TCOpUH I'paBUTALIUUA.

33]13‘[1/[ JAUCHUIIINHBI

BripaboTars mpencraBieHus ¥ WHTYHIIHIO, HEOOXOIUMEIE IS IIOHUMAHUSI TEOPUH OTHOCHTEIHLHOCTH,
MPECTaBUTh MaTeMaTHIECKHU anmapar, HeOOXOIUMBIN JIJIsl pEIeHUs 3a/1a4.

2. llepedyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kon 1 HauMeHOBaHHME KOMIIETEHIINH NHIuKaTOpbl JOCTHKEHNUS KOMIIETEHIINH
YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
VK-1 Cnioco6eH ocymecTBIATh KpUTHYECKUH  |[IOCTABICHHOM LEJNM KakK IIOCIIeNOBAaTeIbHOCTh IIaroB,
aHaJn3 NpOoOJIEeMHBIX CUTyalluii HA OCHOBE HOpeABUIS PE3yabTaT KaKAO0T0 M3 HUX M OLEHMBAs HX
CHCTEMHOTO TT0JIX0/1a, BEIpAaOaThIBATh BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
CTpPAaTETHUIO ICHCTBUH JEATEIIFHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHHUKOB 3TOMN
JesITeTbHOCTH

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANFHOW ~ JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1 Bnaneer cucremoii pyrnamentanbabix |OIIK-1.2 CrnocoGeH 0000mmarh U KPUTHYECKH OIICHHUBATh
HAyYHBIX 3HAHHI B O0JIACTH ONBIT W PEe3yAbTaThl HAYYHBIX HCCIICAOBAHWA B 0OOJIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAyK npoecCHoOHaTbHON e TEHHOCTH

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

OIIK-5 CriocoOeH 1 roToB K MOBBILICHUIO OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
KBaIM(UKALMK, TPO(PECCHOHATEHOMY POCTY M |BOCIPHHUMAS COLIMAJIbHBIC, THHYECKHE,
PYKOBOZICTBY KOJUIEKTHBOM B chepe cBoe KOH(ECCHOHAIBHBIC U KYJIBTYPHBIC Pa3IndHs

1po(eCcCHOHANBHOM IeATENbHOCTH, ToepanTHO (OIIK-5.2  Bnajgeer HaBBIKOM  PyKOBOACTBA — MallbIM
BOCIIPMHMMAs COLUAIbHBIC, STHUYECKUC, KOJUIGKTUBOM B  cdepe cBoeil  mpodeccrnoHambHON

KoH(eccHOHaNbHbBIE U KYIbTypHBIC PA3IIUYUS | e TeNbHOCTH

IIK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHI B
paMKax TemaTHueckoi oOmacTu cBoeil mpodeccrnoHambHON
[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pelarh 3aja4u, B ToM uncie pa3padareiBath 1 [IK-1.2  CrniocoOeH  BBIABUTATH  THIOTE3bl, CTPOUTH
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH MareMaTHYeCKHUe MOJACIH ISl  ONMCAaHHA W3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U NMPOIECCOB, CACTEMHO  |BJIEHUH U MPOLECCOB, OLIEHUBATh Ka4eCTBO pa3pabOTaHHOM
aHaJM3UPOBATh HAYYHBIC TIPOOJIEMBI, IOIYYaTh |MOJIEIU




HOBBIC HAYYHBIC PC3YJIbTAThI

[MK-1.3 CrocobeH NpUMEHATh TeopeThdeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

[IK-2 CnocoOeH caMOCTOSTEILHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U ITPOBOIUTH
HAyYHBIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIio pe3ylIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONMMKAIMY HAYYHBIX CTAaTe U y4acTusl B KOH(pepeHIuIX

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HaTh:
TEOPUIO TPaBUTALIUY.
YMETb:

peuiarb 3aga4u, BOSHUKAIOIIUE B TCOPUU I'PaBUTALIUH.

BJIAJIETh:

MAaTEMAaTUYCCKUM allraparomM AJjisd peuICHus 3aaa4, BOSHUKAOIMIUX B TCOPUN I'paBUTALIHUU.

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
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora

1 DeMeHTHl pPUMaHOBOM reOMETPHUH. 1 1 1

2 JIBrKeHNe MaTepHaIbHON TOUKH. 1 1 1

3 Anomanuu B Teopun HeroToHa. 1 1 1

4 Kitaccugeckast Teopust mos. 1 1 1

5 VYpaBHeHus DHHIITEHHA. 1 1 1

6 Pemenwue IIBapummnbaa. 1 1 1

7 UYEpHBbIe IBIpHI. 1 1 1

8 Kocmonorngeckune pemeHusl. 1 1 1

9 I'paBUTalIIOHHBIE BOIHBI. 1 1 1

10 |TeopeMsl O CHHTYJIAPHOCTSIX. 1 1 1

11 Momudukanuu OTO. 1 1 1

12 |Dx30THYECKHE OOBEKTHI. 1 1 1

13 KBanTOBas TeOpus U rpaBUTALUS. 1 1 1

14 |Pe3epBHas nexuusl. 1 1 1

15  |3auér. 1 1 1
Hroro yacos 15 15 15
Iloaroroska k sk3aMeHy 0 gac.

Oobmas TpynoEMKOCTb

45 ygac., 1 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 2 (Becennuii)




1. DnemMeHTHl PUMaHOBOM T€OMETPHUH.

HpI/IHI_II/IH oTHOocutenbHOCTH [ammnes. YacrHas TCOpUA OTHOCHUTCIBHOCTHU.

METPHUYECKHE MPOCTPAHCTBA U CHCTEMbl KOOpAWHAT. TeH30pHI.

npousBogHas. Kpususna.

2. JIBrkeHne MaTepHAIbHOM TOUKH.

CBSI3HOCTD.

[IpuHLIMT 5KBUBaNEHTHOCTH (CHIIBHBIN, clIa0blil). YpaBHEHHE T'€0e3UIECKOM.

3. AHomanuu B Teopun HeroToHa.

[Ipeueccus nepurenus Mepkypusi. OTKIIOHEHHE CBETA.
4. Knaccrnueckas Teopus MOJIs.

JencTBus s noneil. BapuaninoHHBIA TPUHIIMIL.

5. YpaBHeHus DUHINTEHHA.

JeiictBue Oiinmreiina-I nnboepra. BriBon ypaBHEHUI
I'm660onca-Xokunra-Mopka.

6. Pemenwue llIBapummnba.
BriBon pemienust ypaBHeHUH DWHINTEIHA B BAKyyMe.

7. UEpHbIE OBIPHI.

OUHIITEWHA.

Mmuoroo0Gpasus,

KoBapuantnas

Ciaraemoe

Wurepnperanus pemenus [Bapmmnbaa. Koopnunarer Kpyckana-1llekepca. [opu3oHTEI cOOBITHI
CHUHTYJIIPHOCTHU. DIIEKTPUUYECKH 3apsKEHHBIE U Bpalaromyecs Y€pHble IbIphl. Dprocdepa.

8. Kocmonorudeckue pemenus.

[IpocTpancTBa mocTossHHOM KpuBHM3HBL. MacmTaOHbiid Qakrop. YpaBHenue @Ppuamana. Monenb

JIamOna-CDM.

9. I'paBUTAIIOHHBIE BOJIHBI.

Cnabble TpaBUTAlMOHHBIE MOJs. HploTOHOBCKMIT mpenen. JleTeKTOpbl TPaBUTAIMOHHBIX BOJH.

I'paButonsl u OTO kak 3 dexTuBHaAs TEOPHUS.
10. TeopeMbl O CHHTYJISPHOCTSX.
OHeprerudeckue ycioBus. Henz0e:kHOCTh CHHTYIISIpHOCTEH.

11. Momudukanuu OTO.

Teopus bpanca-/lukke. MaccusHas rpaButanus. Teoprs XOpHIECKH.

12. Dx30THYECKHE OOBEKTEI.
KpoTtoBbie HOpBI, MaIlIMHEI BpEMEHU, JIOYEPHUE BCEICHHEIE.

13. KBaHTOBas TEOpHSI M TPaBUTALIHSL.



Oddexkr Xokwmnra. Wudopmanmonnsiii mapagokc. lomorpaduueckuit npunnun. KsaHToBas
TpaBUTAIIHSL.

14. Pe3epBHas JeKIusl.
Pe3epBHast neknusi.

15. 3auér.

3auérT.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusl, OCHAIEHHAS MYJIbTUMEIMAIPOCKTOPOM U SKPAHOM, JTO0CKOM.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. I'paBuranms [Texct] : [B 3 1.]. T. 2, [Monorpadusi /Y. Muznep, K. Topn, [Ix. Yunep nep. ¢ anni. A.
A. Py3maiikuna , -M., Mup, 1977

2. Teopernueckas ¢usuka [Tekcr]. B 10 . T. 2. Teopus momns / JI. A. Jlanmay, E. M. JInudmmur ; mox.
pen. JI. I1. IluraeBckoro, M., ®usmarnut, 2001, 2003, 2006, 2012, 2014

3. I'paBuTanms 1 KocMoJorus : [IpUHIUITBI U IPUIOKEHHS OOIIEH TEOPUH OTHOCHTEIBHOCTH
[Texct]/C. Beitnbepr , -M., Mup, 1975

JomnonHutenbpHas auTeparypa

1. CoBpemennast reometpusi [Tekcr]. B 2 1. T. 1. ['eomeTpust MOBEpXHOCTEMH, TPYII MPEOOPa3OBaHUA U
riosieit, metonbl u npuwiokenus/b. A. Jlyoposun, C. 11. HoBukos, A. T. ®omenxko, -M., Dnuropran
YPCC, 1998

2. Jlekumu 1o o61ieii Teopun otHocutenbHOCTH [Teket] / C. H. Beprenec ; M-Bo 00pazoBaHus U HAYKH
P®, Mock. ¢us.-rexs. un-t (roc. yH-t) - M.MOTHU,2017

3. l'eomerpodusuka , yaedHOe Tocobue anst By30B / HO. C. Biragumupos. — M., Jlaboparopust 3HaHUH,
2020.— URL.: http://books.mipt.ru/book/301451 (nara o6pamenus: 18.02.2021). - [TomHbIi TekcT
(Pexxum nmoctyna : u3 cetn MOTU / YnaneHHbIi A0CTYII)

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

https://www.nndc.bnl.gov/nudat2/ - 6a3a 3xcriepuMeHTaNBHBIX TAHHBIX O CTPYKTYPE SIEP
http://www.iphc.cnrs.fr/nutheo/code_antoine/menu.html - o6onoueunsIit kog Antoine u ero onrcanue

https://www.gnu.org/software/gsl/doc/html/intro.html - GNU Scientific Library — pa3Buras
MaremMaTHyeckast OnommoTexa

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOIB3YIOTCS MYJIBTUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHIO
MpE3EHTALNN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui TUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IMOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.
B pesynbrare u3yuyeHUs] JUCUUILIMHBI CTYAEHT JIOJDKEH 3HATh OCHOBHBIC ONPENEICHUS U TOHATHS,
YMETh IPUMEHATD MOyYEeHHbIE 3HAHUS IJIS PELICHUS Pa3InYHBIX 3a7a4.



VYenenrHoe ocBoeHUE Kypca Tpelyer:

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

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HA BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;

— peleHue 3aaad, MpeAIaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBITIOJTHEHHIO 33JaHHUI MPOMEKYTOUHOH aTTeCTalnu.

[lokazaresnem BiajeHUs MaTEpUaIoOM CIY>KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo n1oOWTHCS MOHMMaHHS MU3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
MIpENoAaBaTeio.

Bo3MmoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHWI CTYIECHTOB B BHJE PELIEHMS 331a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



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 QpyHIaMEHTATbHBIX B3aUMOACHCTBUIA U KOCMOJIOTHH
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: M. /. ®utkeBuy, KaHA. GU3.-MaT. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TIO/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTAaBJICHHOM 1€ Kak IOCJICAOBATeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHHUPYEMOM
JEATEIIFHOCTH W Ha B3aUMOOTHOIICHHSI YYaCTHUKOB 3TOMN
JesITeIbHOCTH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbBIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 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
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-5 CriocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podecCHOHALHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Cnocoben paboraTb B KOJJICKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMANIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3InHs

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
eI TEIIHbHOCTH

HaBBIKOM
cepe  cBoeit

PYKOBOJICTBA  MAaJIbIM
npoeccroHaIbHOM

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJa4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKNUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAyYHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
paMKax TeMaTHUeCKOW 00NacTH cBoell mpodeccrnoHambHON
EITELHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue | (WJiIu)
SKCIIEPUMEHTAIBHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3aJad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NyONMKaluK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «BBC,[[GHI/IC B TCOPHUIO I'paBUTALIUN O6y‘-IaIOH.IPII7[C5[ JOJIDKCH:

3HATh:
TEOPHIO TpaBUTALUH.
yMeTh:

pemarh 3a1a4y, BO3HUKAIONIUEC B TCOPUU I'PABUTAIIUH.

BJIaJd€Th:

MAaTCMAaTUYCCKUM arriapaToM JJisd pCuiCHUs 3a/1a4, BOSHUKAIOIIKUX B TCOPUU I'PaBUTALIUU.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

C 1menbplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHATUS 110 TEME IPOIIOTO 3aHATHS.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

. HeobxomumocTs Moaudukauu Teopun rpapuTauu HeroToHa.
. OU3NYECKUI NPUHIUT YKBUBAJIETHOCTH U €r0 pean3alus.

. DopmynupoBKa 00IIIeil TEOpUH OTHOCUTEIHLHOCTH.

. YpaBHeHUe DUHINTEHHA U €T0 CMEBICIL.

. Merpuka IBapummibaa u €€ UHTepIpETaLUS.

. [lomyuyenne HproToHOBCKOTO ipeaena B OTO.
. O6bscHenue 3¢ dexra mpeneccuu nepurenus.
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6. YpaBHenue @puaMana U OCHOBHBIE MIPEAIOIOKEHHUS KOCMOJIOTHH.
7
8
9. Cmbicn snepretuyeckux ycnosuii B OTO.
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0. OObsiICHEHHE CBSI3H T paBUTAllUX, TCPMOJAUHUMUKH U KBAaHTOBOM MEXaHUKHU.

[Tpumepsl OuIETOB:

Buner Nel
1. YpaBHeHHEe DUHIITEHHA U €T0 CMBICIT
2. Metpuka [IBapummibaa u €€ HHTEpIpeTanns

Buiet Neo2
1. Bpamenue nedopMupoBaHHBIX siiep. DILTUIICOUTHBIC NehopMaIiu saep.
2. ®a3bl paccesiHUA U ONTUYECKas TEopeMa

Kpurepun oneHuBaHus
Onenka ommmuHo 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUECKH
IPUMEHATH UX Ha MPAKTHUKE TPH PEIICHNN KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.
Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELLICHAMN.
Ouenka oOmIMYHO 8§ Oa/IOB - BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEZOUETAMH.
Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PELIEHUH 33/1a49 HEKOTOPBIE HETOYHOCTH.
Ouenka Xopo1o 5 6aioB - BEICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT NPUMEHTh MOJIyYEHHbIE 3HaHHUS Ha MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOTUYECTBO HETOYHOCTEH.
OueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBIA XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyllIeHHUsl JOrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3lienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



OueHka ylOBJIETBOPUTENBHO 3 Oajula - BBICTABISETCS CTYICHTY, IOKa3aBIIEMYy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBATEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ci1abo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMH IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAHIAPTHON CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajlia - BHICTABISICTCS CTY/ICHTY, KOTOPBIH HE 3HAeT OOJIBbIIEH YacTH
OCHOBHOTO COJep)XaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aim - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiie omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaeasiioe NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepennmrpoBanHbIi 324€T MPOBOAATCS B YCTHOH opMe 1o OuieTam.

B kaxmom Guiiete npeacTaBieHO ABa TECOPETUYECKUX BOMPOCaA.

[Ipu npoBenenunu 3auéra oOydaromemycs npegocrasisiercs 30 MUHYT Ha TIOATOTOBKY.
Omnpoc obyuaronierocs He TO/HKEH NPEBBIIATh OJHOTO aCTPOHOMHYECKOTO Yaca.



