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 TUCHHILJIMHE: BBeneHune B TEOpHUIO IPaBUTALIMH
110 HANPABJICHUIO: SnepHble pU3MKa U TEXHOJIOTHH
NpopuJIb NOArOTOBKHU: SAnepnas puznka, YTC n KoMIbloTepHbIe METOBI B (prznke

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 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1.2 Cnocoben cocTaBisiTh OOLIMiA MIaH PabOTHI 1O
3aJJaHHOW TeMe, MpeAjararb METOAbl HCCIENOBaHUS U
OIIK-1 Criocoben ¢opmynupoBaTh 1enu 1 CHOCOObI 00paboTku pE3yaBTaToB, IPOBOANTH
3aa4l UCCIIEOBAHUS, BEIOUPATh KPUTEPUU HCCIIEJOBAHMS 10 COINIACOBAHHOMY C PYKOBOJHMTEJIEM ILIaHY,
OLIEHKH, BBISBJIATH IPUOPUTETHI PELICHUS 33134 |[IPEACTABIATH MOyUYEeHHBIE PE3yIbTaThl

OIIK-1.3 Biageer cHCTEMAaTHYECKMMM 3HAHUAMH 110
HaTPaBJICHUIO JCATEIbHOCTH; YIIYOICHHBIMUA 3HAHUSIMHU I10
BBIOPAaHHOW  HAmNpPaBIEHHOCTH TIOJATOTOBKH, 0a30BBIMHU
HABBIKAMHU TMIPOBEICHUSI HAYYHO- MCCIIEOBATEILCKUX paboT
10 IPEAJIOKEHHON TeME

OIIK-2 CriocoOeH npuMEeHSTh COBPEMEHHEIE OIIK-2.1 CnocobeH NpUMEHSATH 3HAHWS W HAaBBIKK II0
METOJIbI HCCIIeJIOBAaHUS, OIICHUBATD U HCIOJIH30BaHUIO WH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
MIPEICTaBIATEH PE3YJIBTAThl BHITIOTHECHHON TEXHOJIOTHH IIJIs TIOWCKA W U3yYCHUs HAyYHOH JINTEpaTyphl,
paboThI MPUMEHEHUSI TPUKJIATHBIX TPOTPAMMHBIX IPOTYKTOB

OIIK-3.1 Bmageer mnpodeccHOHANBHON TEPMUHOIOTHEH,
UCIONB3YyEMOH B  COBPEMEHHOH  Hay4yHO-TEXHUYECKOH
OIIK-3 CnocobeH opopMIIATh pe3ylIbTaThl auTeparype, 001aaeT HaBbIKAMM YCTHOTO M IHMChbMEHHOTO
HAYYHO-HCCIIEI0BATENILCKON JIESITEIbHOCTH B U3JI0KEHUSL PE3YNIbTaTOB HAy4YHOU AEATEIbHOCTH B paMKax
BUJIE CTaTeH, TOKJIAI0B, HAYYHbIX OTUETOB U npoeccuoHaNbHON KOMMYHHKAIIUU




Ipe3eHTalui ¢ UCIIOIb30BAaHUEM CUCTEM
KOMITBIOTEPHON BEPCTKH M MAKETOB O(PHCHBIX
porpaMm

OIIK-3.2 Bnanmeer HaBbIKaMu OQOPMIICHHS PE3YJILTaTOB
HAy4HO-HCCIICAOBATEIbCKON ACATEIbHOCTH B BHJE CTareH,
JOKJIAJ0B, HAay4YHbIX OTYETOB M  MpPE3CHTalMi ¢
WCIOJb30BAaHUEM CHCTEM KOMIBIOTEPHOW BEPCTKH H
MaKETOB O(UCHBIX MPOrpaMM

[IK-1 Crioco0eH K cO3AaHUI0 TEOPETUIECKUX U
MaTeMaTU4YeCKUX MoJiesiel B 001acTH aIepHOn
(U3UKH U TEXHOJIOTUH

[IK-1.1 3HaeT ¢pu3uveckoe ONMUcaHue SBICHUA U MPOILECCOB
B 00J1aCTH SIEPHOH (PU3MKH U TEXHOJIOTHIA

[K-1.2 Ymeer CO3/1aBaTh TEOPETUYECKHUE u
MareMaTH4ecKue MOJIeNId B O0NacTH sIEpHON (U3WKUA H
TEXHOJIOT U1

[IK-1.3 Bnageer HaBbiKamMH pPabOTBI C COBPEMEHHBIMH
PacyeTHBIMH [IPOTPAMMHBIMHU CPEICTBAMU

[TK-2 T'0TOB NpUMEHSITH METO/IbI UCCIICTOBAHNUS
Y pacyeTa MpoIeCCOB, MPOUCXOIAIIUX B
COBPEMEHHBIX (DM3MYECKUX YCTAaHOBKAaX U
yCTpo#cTBaxX B 00IaCTH sIepHOM PU3HKH 1
TEXHOJIOTHH

[TK-2.1 3HaeT MeTOABI HCCIENOBAHUS U pacueTa MpoIecCoB,
MPOUCXOMSAIINX B COBPEMEHHBIX (PU3MUYECKUX YCTAaHOBKAX W
YCTPOKCTBAX B OOJIACTH SACPHON (PU3UKU U TEXHOJIOTUN

[IK-2.2 Ymeer paccuuThiBaTh W MPOBOAUTH HCCIIEIOBAHUS
MPOLIECCOB, MPOTEKAIOIINX B COBPEMEHHBIX (PU3HUECKUX
YCTaHOBKaX W YCTpPOMCTBaX B 00NacTd siepHON (U3HKH U
TEXHOJIOTUI

[IK-2.4 CnoocobeH caMOCTOSTENFHO IUIAHUPOBAaTh U
MPOBOIUTH HAyYHBIC MCCIEAOBAHUS CAMOCTOSATENIFHO WIN B
COCTaBe HayYHOI'O KOJIJICKTHBA

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCHUIIMHBI 00Yy4aIOIINECs JOIKHbBI

3HaTh:
TEOPUIO TPaBUTALIUY.
YMETb:

peuiarb 3aga4u, BOSHUKAIOIIUE B TCOPUU I'PaBUTALIUH.

BJIAJIETh:

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

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI

Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.

pabora
1 DeMeHTBl pPUMaHOBOM reOMETPHUH. 1 1 1
2 JIBrKeHNEe MaTepHaIbHON TOUKH. 1 1 1
3 Anomanuu B Teopun HeroToHa. 1 1 1
4 Kitaccuueckast Teopust mos. 1 1 1
5 VYpaBHeHus: DHHIITEHHA. 1 1 1
6 Pemenwue IIBapummnsia. 1 1 1
7 UYEpHBbIe IBIpHI. 1 1 1
8 Kocmonornyeckune 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 |KBanrtoBas Teopus U rpaBUTAIHS. 1 1 1
14 |Pe3epBHas nexuus. 1 1 1
15 |[3auér. 1 1 1
Wroro yacos 15 15 15
[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

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

Cemecrtp: 2 (Becennuit)

1. DnemMeHTHl PUMaHOBOI T€OMETPHUH.

[lpunumn orHocutenbHOCTH [anmunes. YacTHas Teopusi OTHOCHTENBHOCTH. MHorooOpasus,
METPUYECKUE IPOCTpAaHCTBAa WU CHUCTeMBbl koopiauHar. Tensopel. CpsasHocTs. KoBapuanTHas
npousBogHas. Kpususna.

2. JIBrkeHne MaTepHATIbHOM TOUKH.

[IpuHLIMT 5KBUBaNEHTHOCTH (CHIIbHBIN, cl1a0blil). YpaBHEHHE T'e0e3UIECKOM.
3. AHomanuu B Teopuu HeroToHa.

[Ipeueccus nepurenus Mepkypusi. OTKIIOHEHHE CBETA.

4. Knaccrnueckas Teopus MOJs.

JenicTBus s noneil. BapuannoHHBIA TPUHIIMIL.

5. YpaBHeHus DUHIITEHHA.

JeiictBue Ovinmreiina-I nnb0epra. BriBon ypaBHEHUI OHHIITEHHA. Cnaraemoe
I'm660onca-Xokunra-Mopka.

6. Pemenwue IlIBapummnba.
BriBon penienust ypaBHeHU DWHINTEIHA B BAKyyMe.
7. UEpHbIE OBIPHI.

Wurepnperanus pemenus [Bapmmnbna. Koopnunare: Kpyckana-1llekepca. [opu3oHTEI cOOBITHI 1
CHUHTYJIIPHOCTHU. DIIEKTPUUYECKH 3apsHKEHHbIE U Bpalaromyecs Y€pHble IbIphl. Dprocdepa.

8. Kocmonorndeckue pemenus.

[IpocTpancTBa mocTossHHOM KpuBHM3HBL. MacmTaOHbl (akrop. YpaBHenue @puamana. Monenb
JIamona-CDM.

9. I'paBUTAIIOHHBIE BOJIHBI.

Cnabble TpaBUTAlMOHHBIE MOJs. HploTOHOBCKMIT mpenen. JleTeKTOpbl TPaBUTAIMOHHBIX BOJH.
I'paButonsl 1 OTO kak 3 dexTuBHAs TEOPHUS.

10. TeopeMbl O CHHTYJISPHOCTSX.




OHepreTudeckue ycioBus. Hen30e:kHOCTh CHHTYIISIPHOCTEH.

11. Momudukanuu OTO.

Teopus bpanca-/lukke. MaccuBHas rpaButanus. Teopust XOpHIECKH.
12. Dk30THYECKHE OOBEKTHI.

KporoBblie HOpbI, MalllMHbEI BPEMEHU, I0YEPHUE BCEIICHHBIE.

13. KBaHTOBast TEOpHSI U TPABUTALIMSL.

Oddexkr Xokwmnra. Wudopmaimonnsiii mapagokc. lomorpaduueckuit npunnun. KsanToBas
TpaBUTAIHSL.

14. Pe3epBHas JeKIusl.
Pe3epBHas neknusi.
15. 3auérT.

3auér.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VYuebHas ayquTopusl, OCHAIEHHAs MYJIbTUMEINAIPOCKTOPOM U SKPAHOM, JTO0CKOM.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

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

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

3. I'paBuTanus 1 kKocMoJorus : [IpUHIUITBI U IPUIOKEHHS OOIIEH TEOPUH OTHOCHTEIbHOCTH
[Texct]/C. Beitnbepr , -M., Mup, 1975

JomnonHutenbsHas auTeparypa

1. CoBpemennast reometpusi [Tekcr]. B 2 1. T. 1. 'eoMeTpust MOBEpXHOCTEMH, TPYII MPEOOPa3OBaHMA U
rioieit, metonbl u nipuioxkenus/b. A. Jlyoposun, C. 11. HoBukos, A. T. ®omenko, -M., Dnuropuan
YPCC, 1998

2. Jlekumu 1o o6rieii Teopun otHocutenbHOCTH [Teket] / C. H. Beprenec ; M-Bo 00pazoBaHHs U HAYKH
P®, Mock. ¢us.-rexs. un-t (roc. yH-t) - M.MOTHU,2017

3. l'eomerpodusuka , yauedHOe mocobue anst By30B / FO. C. Biagumupos. — M., Jlaboparopust 3HaHUH,
2020.— URL.: http://books.mipt.ru/book/301451 (mnara o6pamenus: 18.02.2021). - [TomHbIi TekcT
(Pexxum nmoctyna : u3 cett MOTU / YnaneHHsIi A0CTYII)

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

https://www.nndc.bnl.gov/nudat2/ - 6a3a 3xcriepuMeHTaNBHBIX TAHHBIX O CTPYKTYPE P
http://www.iphc.cnrs.fr/nutheo/code_antoine/menu.html - o6onoueunsIi kog Antoine u ero onrcanue

https://www.gnu.org/software/gsl/doc/html/intro.html - GNU Scientific Library — pa3suras
MaremMaTHyeckast OnommoTexa



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOIB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTAlUN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JUCHUIUIMHY, JIOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pPE3YyabTaTC HU3YUCHUA AUCHUIIIMHBI CTYACHT MJOJIKCH 3HATb OCHOBHBLIC OIIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaMpsDKEHHON CaMOCTOSTENLHOM Pa0OTHI CTY/ICHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4eOHOro Marepwana, IMOATOTOBKY OTBETOB Ha BOIMPOCHI, NPEIHA3HAYCHHBIX JUISI
CaMOCTOSITEILHOTO U3YUCHUS;

— pelIeHue 3a/1a4, MPEeAIaraéMbIX CTYICHTaM Ha 3aHATUSX;

— MOJITOTOBKY K BBIMOJIHEHUIO 33JJaHUN MTPOMEKYTOUYHOM aTTeCTalUuU.

[Tokasarenem BiIaJicHUs MaTepUaIoOM CITYy>KAT YyMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI 110 TeMaM
JUCIUTIIAHEL

BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrO ero 3amoMuHaHus. [lpwm
3aTPYJHCHUH WM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpamiarbcs 3a KOHCYIbTAIUAMH K
MPEIoIaBaTelio.

Bo3MoxxeH npoMeXyTOYHBIM KOHTPOJIb 3HAHUM CTYJEHTOB B BHUJE PEIICHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH

npopuJib NOArOTOBKHU: Snepuas duzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QpyHIaMEHTATbHBIX B3aUMOACHCTBUIA U KOCMOJIOTHH

Kypc: 1

kBaTuuKkanus: 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 Cnocoben (hopMynupoBaTh eI U
3aJ1a4M MCCIICAOBAHNUS, BEIOUPATh KPUTCPUH
OLICHKH, BBISBIISITH IPHOPUTETHI PELICHHS 3a/1a4

OIIK-1.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1.2 Cnocoben cocTaBisiTh OOLIMA MIaH PabOTHI 1O
3aJJaHHOW TeMe, MpeAjararb METOAbl HCCIENOBaHUS U
CH0CO0bI 00paboTku PE3YyNbTaToB, MIPOBOJUTH
HCCIIEJOBAaHMS 10 COINIACOBAHHOMY C PYKOBOJHMTEJIEM ILIaHY,
MIPE/ICTABIISATH OJTYYCHHBIC PE3YIbTaThI

OIIK-1.3 Biageer cHCTEMAaTHYECKMMM 3HAHUSAMH 110
HANPaBJICHUIO JCATEIbHOCTH; YIIYOICHHBIMUA 3HAHUSMHU I10
BBIOPAaHHOW  HAmNpPaBIEHHOCTH TIOJATOTOBKH, 0a30BBIMHU
HABBIKAMHU TIPOBEICHUSI HAYYHO- MCCIIEOBATEILCKUX paboT
10 IPEAJIOKEHHON TEME

OIIK-2 CriocobeH npuMeHSTh COBPEMEHHbBIE
METO/Ibl HCCIICIOBAHUS, OLIEHUBATh U
MPECTABISATH PE3YIBTAThl BHIIIOJTHEHHOM
paboThI

OIIK-2.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I IOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX TPOTrPAMMHBIX NTPOILYKTOB

OIIK-3 CriocobeH opopMIISITh Pe3yJIbTaThl
Hay4YHO-HMCCIIE/IOBATEIILCKOM JICSITEIbHOCTH B
BUJIE CTATEH, TOKJIAIOB, HAYYHBIX OTYETOB U
NPE3eHTAN C UCIIOJIL30BAaHUEM CHCTEM
KOMITBIOTEPHON BEPCTKH M MAKETOB O(PHCHBIX
nporpamMm

OIIK-3.1 Bmageer npodeccHOHANBHON TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHUKAIUU

OIIK-3.2 Bnanmeer HaBbIKamMu OQOPMIICHHS PE3YJILTaTOB
HAy4HO-HCCIICAOBATEIbCKON ACATEIbHOCTH B BHJE CTareH,
JOKJIAJ0B, HAay4YHbIX OTYETOB M  MpPE3CHTalMud ¢
WCIOJb30BAaHUEM CHCTEM KOMIBIOTEPHOH BEPCTKH H
MAKETOB O(UCHBIX MPOrpaMM

[IK-1 Crioco0eH K cO3AaHUI0 TEOPETUIECKUX U
MareMaTH4ecKuX Mojielieli B 001acT sIepHON
(U3UKH U TEXHOJIOTUH

[IK-1.1 3HaeT ¢pu3uveckoe ONMUcaHue SBICHUA U MPOILECCOB
B 00J1aCTH SIEPHOH (PU3MKH U TEXHOIOTHH

[IK-1.2 Ymeer CO3/1aBaTh TEOPETUYECKHUE u
MareMaTH4ecKue MOJIeNId B O0NacTH SIEpHON (GU3WKU H
TEXHOJIOT U1

[IK-1.3 Bnageer HaBblKamMH pPabOTBI C COBPEMEHHBIMH
PacyeTHBIMH [IPOTPAMMHBIMHU CPEICTBAMU

[TK-2 T'0TOB NpUMEHSITH METO/IbI UCCIICTOBAHUSA
U pacyeTa MpoIeCCOB, MPOUCXOIAIIUX B
COBPEMEHHBIX (DM3UYECKUX YCTAaHOBKAaX U
yCTpo#cTBax B 00IaCTH sIepHOH PU3NKH U
TEXHOJIOTHH

[TK-2.1 3HaeT MeTOABI HCCIIENOBAHUS U pacueTa MpoIeCcCoB,
MPOUCXOASAIINX B COBPEMEHHBIX (PU3MUYECKUX YCTAHOBKAX W
YCTPOWCTBAX B OOJIACTH SACPHON (PU3UKU U TEXHOJIOTUN

[IK-2.2 Ymeer paccuuThiBaTh W MPOBOAUTH HCCIEIOBAHUSI
MPOLIECCOB, MPOTEKAIOIINX B COBPEMEHHBIX (PU3HUECKUX
YCTaHOBKaX W YCTpPOMCTBaX B 00NacTd siiepHON (U3HKH U
TEXHOJIOTUI

[IK-2.4 CnocobeH caMOCTOSTENFHO IUIAHUPOBAaTh U
MPOBOIUTH HAyYHBIC MCCIEAOBAHUS CAMOCTOSTENIBHO WIN B
COCTaBe HayYHOI'O KOJIJICKTHBA

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydeHus AUCIUTUIMHBL « BBeleHNE B TEOPHIO TPABUTAIIUIY O0YJAIOIIUICS JOIKEH:




3HATh:
TEOPUIO TPaBUTALIUY.
yYMeThb:
pelaTh 3a/1aud, BO3ZHUKAIOIIUE B TEOPUU TPaBUTALIUY.
BJIaJeTh:
MaTeMaTUYECKUM allapaToM JUlsl pellieHus 3a/1a4, BOSHUKAIOLIUX B TEOPUU I'PABUTALIUY.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yLIC6HOl"O Marcpuajia MmpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHsATUA 110 TCMC ITPOULJIOTO 3aHATUA.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

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

. DopmynupoBKa 00IIeil TEOpHH OTHOCUTEIHLHOCTH.

. YpaBHeHMe DUHIITEHHA U €T0 CMEBICIL.

. Merpuka IBapummnbaa u €€ UHTepIpETaLUs.

1
2
3
4
5
6. YpaBHenune ®@puamMana 1 OCHOBHBIC IPEATIOIOKEHHS KOCMOJIOTHH.
7. llony4enue HproToHOBCKOTO npenena B OTO.

8. O0bsicHenue 3 hexra Npereccuy Nepuresus.

9. Cmbicn snepretnyeckux ycnosuii B OTO.

1

0. OObsiICHEHHE CBSI3H T paBUTaAllUX, TCPMOJAUHUMUKU U KBAaHTOBOM MEXaHUKHU.

[Tpumepsl OuIETOB:

Buner Nel
1. YpaBHeHHEe DUHIITEHA U €T0 CMBICIT
2. Metpuka [IBapummibaa u €€ MHTEpIpeTanns

Buiet Neo2
1. Bpamenue nedopMupoBaHHBIX siep. DILTUIICOUTHBIC TehopMaIiu saep.
2. ®a3bl paccesiHUA U ONTUYECKas TEopeMa

Kputepun onennBanus

Onenka ommmuHo 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Ouenka oOmIMYHO 8§ Oa/IOB - BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyUYCHHBIC 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.



OtmeHka Xopoto 6 0ajIoB - BBICTABISETCS CTYACHTY, €CJIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT ero, yMeeT NpUMEHSTh HOJIyYeHHbIC 3HaHHs Ha TPAKTHKE, HO JOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

Ouenka Xxopomo 5 6auioB - BEICTABISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HA€T Marepuall, IpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NOJTyYeHHbIC 3HAaHHs HAa MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIY B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka ylOBIETBOPUTENBbHO 4 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (OPMYIUPOBKH 0a30BBIX TOHSITHH,
HapYILECHUS JIOTHYECKON MOCIIEI0BATEIbHOCTH B U3JI0KEHHU MIPOrPAaMMHOIO Marepuaia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OJIyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka ylOBIETBOPUTENBHO 3 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAOUIEeMy OIMMOKM B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMU pasziesiaMu y4eOHOH IporpaMMbl, HEOOXOUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJy4YCHHbIC 3HaHHS IAKE B CTAaHIAPTHON CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBIH HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO CcOJep)XaHUsl y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISICTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoKd B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCHUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepenumrpoBanHbIi 3a4€T MPOBOAATCS B YCTHOH opMe 1o OuieTam.

B kaxmom Guiiete npeacTaBieHO ABa TECOPETUYECKUX BOMPOCaA.

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



