degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: OcHOBBI 00111e# TEOPUH OTHOCUTEIBLHOCTH
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa teopernueckoi puznku um. JI.J1. Jlannay

Kypc: 1
KBaJIMpUKALS: MarucTp

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

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

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

KonuecTBo KOHTPOIBHBIX paboT, 3a1aHuil: 4

[Iporpammy cocraBui: C.H. Beprenec, xaua. ¢us.-MaT. HayK, TOICHT, JOIICHT

[Iporpamma obcyxieHa Ha 3acefanuu kadenpsl Teoperudeckoi puszuku um. JI.JI. Jlannay 23.05.2020



AHHOTANMA

B nauane XX Beka B €CTECTBO3HAHMHM YTBEPAWIACH BENMKAs UAes O TOM, 4TO 3(P(EeKTsl TrpaBUTALUH
MOJTHOCTBI0  00ycrnoBieHbl 3(QeKTaMu KpUBU3HBI MpoCTpaHcTBa-BpeMeHH. Haobopor, KpuBH3HA
MPOCTPAHCTBA-BpeMEeHH co3faéres JABIKyIIeics B HEM wMarepueil. Tak Bosnukma OOmias Teopus
OTHOCHUTENBHOCTH, JIPYyro€ Ha3BaHWE KOTOPOW HEMOCPEACTBEHHO OTPa)KaeT JIeXKallue B €€ OCHOBE HMJEH ---
reoMeTpoarHaMuKa. MOXKHO CKa3aTh, YTO T€OMETPOAMHAMMKA sIBIseTCs Hambonee oOIied M3 Bcex Teopuid
TOJIs1, IOCKOJIBKY JIt00asi TeOpHsl OIS JOKHA OBITh B KOHIIE KOHILIOB CQOPMYJIHPOBAaHA B UCKPUBIEHHOM
MPOCTPAHCTBE -BPEMEHH, T.€. BKIIOUCHA B OOLIYIO0 TEOPHIO OTHOCUTEIBHOCTH. | eOMeTporHaMuKa MO3BOISIET
[IOCTABUTh

n 1aér (U3NYECKH MHTEpPECHbIC, XOTS YacTO M YAWBUTEIbHbIC, PEIICHHA TaKUX 3a/1ad, KOTOpble B
HEPEJSITUBUCTCKON HHIOTOHOBCKOW TEOPHH AaKe HE MOIVIM OBITh U MocTasieHbl. Hampumep, 3T0 3amada o

pacrpocTpaHeHUH W 00 W3JIyYEeHHH TPABHTAIMOHHBIX BOJH (KOTOphIe OBUTM OKCIIEPUMEHTAJIBHO
3apeTUCTPUPOBAHBI) HITU MPpodIieMa dBOIONUN BeeneHHo.

[lepBas dwacTh Kypca IIEKIMH MPENCTABIAET COOOK CXKaThli Kypc IudEepeHIIUAIEHON T€OMETPHH.
Uznoxenune Benéres Ha si3pike auddepeHunanbHbx GopM. DT0 MO3BOISIET CPOPMYIUPOBATE U UCIIOIB30BAThH
CTpyKTypHble ypaBHeHUs Kaprama. Takod momxon BeOET K 3HAYUTENHHOM 3KOHOMHUH B KOHKPETHBIX
BbIuncieHusx. Kpome rtoro,

¢dopmynupoBka nuddepeHINaNbHON TeOMETPUM MpH MOMOLIM ammapara AuddepeHIHanbHbIX  GopM
COOTBETCTBYET OOIIEIPUHATON B HACTOSIIIEE BPEeMs IPAKTUKE B MAaTEMaTHYECKOH U (pru3ndeckoil tuTeparype.

Bo Bropo#i wactu kypca nekiuil GopMmynupyercs W OOOCHOBBIBAETCSI OCHOBHOE YpPaBHEHUE TEOPHU ---
ypaBHeHHE OWHIITEHHA. 3aTeM IMpH IMOMOILIM YPaBHEHMs OWHINTEWHA pEIIAIOTCS KIACCHYECKHE 3ajaqu
o0Imiell TEOpHH OTHOCUTEIHHOCTH: HBIOTOHOBCKOE MPHONMKEHUE, TPUOIKEHHE CIa0biX TPaBUTAIMOHHBIX
NOJICH M U3JTyYeHHE TPABUTAIIMOHHBIX BOJTH,

pewenue llBapummnpaa A LEHTPaIbHO-CUMMETPHYHOTO pacnpeneiceHus warepun (4€pHasi Obipa),
pemenne Opuamana ypaBHeHUH DWHINTENHHA JUIsI OMHOPOIHONW M M30TpomnHoW Bceenennoit. Bee atu 3amaun
ObUIM MTOCTaBJICHBI U B OCHOBHOM PEIICHBI CAMUMH CO3/1aTeIsIMU 00ILIel TeoprH OTHOCUTeNbHOCTU. [oaTomy
o0Cy’KIeHNe YIOMSHYTBIX 33aJa4 COAEPKUTCA MPAKTHYECKH BO BCEX yUEOHHMKAX IO PEISITUBUCTCKONH TEOPUH
rpaBUTalMM. [JaBHOE OTJIMYME HACTOSIIETO Kypca JEKIMA OT HMEIOIIMXCS Y4YeOHHKOB COCTOUT B
UCTIONIb30BaHMM MaTeMaTHYeCKOro anmnapara audgepeHInalbHON reoMeTprun, chopMyIMpOBAaHHON Ha S3bIKe
muddepeHIHanbHbIX GOpPM, M BO BKJIIOUYCHHM MOSBHMBIIUXCS 32 IMOCJIECTHHE TOIbl SKCHEPUMEHTAIBHBIX
JAHHBIX.

Ham mnpencrasisiercsi, 4To MpeajiaraeMblii Kypc JEKIMH MOXeT OBITh IOJIE3HBIM Ui LIMPOKOTO Kpyra
YHUTaTeNIel: CTyACHTOB, aCIIMPAHTOB, [IPETOIaBaTelIeii U HAyYHBIX PAOOTHUKOB (PM3NYECKUX CHEIMAIbHOCTEH.

1. leau u 3apauun

eap AUCUMNIMHBI

Jlate cTyneHTaM 3HaHUS HEOOXOMUMBIE JUISl OMMCAaHUSI Pa3IMYHBbIX (DPU3MYECKUX SIBICHUH B 0OmacTu
npwiokeHnd  (BBeneHme B audepeHIMANBHYI0O TEOMETPHI0 Ha OCHOBE COBPEMEHHOTO
MaTeMaTH4YecKoro armrmapara, puMeHeHue anmnapara auddepeHnunaibHOR TeOMETPUH TIPH MTOCTPOCHUN
pensTUBUCTCKOW Teopun rpasutaruu, T.e. OTO. B pesymbrare ompenensitoTcss Bce HEOOXOIAMMBIS
MOHATHSL U BEJIMYHWHBI, IPH MIOMOIIA KOTOPBHIX (OPMYIUPYIOTCS KaK OCHOBHOE ypaBHEHHE TEOPUH ---
ypaBHeHHE OWHINTEHA, TaK W YypPaBHEHUs [BIDKEHUS Marepud. llpW moMomuM yCTaHOBJICHHBIX
ypaBHEHUH pemaeTcs psa QyHIaMeHTaIbHBIX 33]]a4 €CTECTBO3HAHHS.

3agaum AUCHUILUIMHBI
. N3ydyenne kpatkoro kypca auddepeHIManbHOM TreoMeTpun IpM  [IOMOIIM — armapara
Qg depeHIHanbHbIX GopM;
* omnpezesieHUEe OCHOBHBIX MOHSITHH U BEIUYMH, POPMYIHPOBKA ypaBHEHHUH, ucnonb3yembix B OTO,
BayKHEHIIIee U3 KOTOPHIX --- YpaBHeHHe DIHIITEHHA;



. HaXOXJCHUE psAla PpELICHWH ypaBHEHHMA OWHINTEHHA (JIMHEapW30BaHHBIM CIly4ai, BKIJIIOYas
I'PaBUTALIMOHHOE W3JIYyYCHME; LEHTPaJbHO-CUMMETPUYHOE pEILIEHHE, BKIIIOYAIOLIEE UYEPHOIBIPHOE;
m1o6aneHbIe MoaenH Beenennoit mo ®punmany);

¢ OBJAACHUC CTyACHTaMHU MECTOAAMHU I[H(l)(bepeHHHaJ'ILHOﬁ TrCOMCTPHHU U UX MPUIOKCHUA K PCHICHUIO

3amaq OTO.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-3 Cniocoben BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/BI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHanbHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3IMUYHBIX 00IACTIX HAYKH (TEXHUKN)

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

KBy (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHUUECKHE,
KOH(ECCHOHAIILHEIE U KYJIETYPHBIC PA3IHINS

OIIK-5.1 Cnocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COIIMAJIbHBIC, ITHUYECKUE,
KOH(ECCHOHAIBHBIE U KyJIBTYpPHbIE Pa3Inyust

[IK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

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

[MK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC
HCCJICAOBAHUS CaMOCTOSITENIbHO WMJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJ0BATEIbCKUM U UCTIBITAaTEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

- OcHOBBI U QepeHInATFHON TreoMeTpur (TEH30PHBI aHalN3 Ha MHOrooOpaswsx, ammapar
T epeHIanbHbBIX (OPM, TEOPUIO CBI3HOCTH HA METPUYECKUX MHOTOOOPA3HUIX, TEH30Pbl KPUBU3HBI
Y KpYYeHUs), MOCTYNAThl U NpuHIKIBI OOIIEei TEOpUH OTHOCUTEIBHOCTH, PEISITUBUCTCKON MEXaHUKH

B UCKPUBJICHHOM IIPOCTPAHCTBE-BPEMEHY;

- ocHoBHble ypaBHeHUs1 OTO, maBHBIM U3 KOTOPBIX SBJISIETCSA ypaBHEHHE DHUHIITEHHA;

- CBOWCTBa W OCHOBHBIC METOJbI PEIICHUS ypaBHEHHsS OWHINTEHHA, BKIIOYAs clydyail cladbIx
IPaBUTALMOHHBIX IOJEHW, CHJIBHBIX TOJEN B IEHTPaJbHO-CHMMETPUYHOM CIydae, a TaKXe MOJIEIH
Bcenennoit no ®@puamany, jJexaniyue B OCHOBE BCEM COBPEMEHHOM KOCMOJIOTHH.

YMETb:

- Ilonmp3oBarbes anmaparoM TEH30PHOTO aHAJIM3a HA MHOTOOOPa3HsX;
- TIONB30BaThes anmaparoM AuddepeHnuanbHbIX Gopm;
- YMETh MPEACTABISATh TEH30Phl KPUBU3HBI M KPYUYCHHUS MPH TIOMOIIM armapara AuppepeHInaIbHbIX

¢dopm (ypaBuenus Kaprana);

- cBOOOAHO BiaAeTh OCHOBHBIMU ypaBHeHus MU OTO;
- pemaTth 3a7a4u MPO M3Iy4YCHHE I'PABUTAIMOHHBIX BOJIH B KBAaJPYIOJBHOM IMpPUOIMKEHUH, T.€. B

HCPCIIATUBHUCTCKOM CJIydac;

- pemarb ypaBHeHus: OTO B LeHTpaJIbHO-CUMMETPUYHOM Cilydyae (YepHast JbIpa), a TaKkKe B CiIydae
OJHOPOIHOTO ¥ M30TPOIHOTO NMpocTpaHcTBa (Moaenu Beenennoii no @puamany).




BJIaJIETh:
- OCHOBHBIMH Me€TOJaMHM MaTeMmaTuueckoro ammapara OOmeldi Teopuu OTHOCHTEIBHOCTH,
PEJIATUBUCTCKOM MEXaHUKU B KPUBOM IIPOCTPAHCTBE-BPEMEHY;
- HaBBIKAMU TEOPETHYECKOTO AaHalW3a pPEaJbHBIX 3a/ad, CBA3aHHBIX KakK CO CBOWMCTBAMH
UCKPHBJIEHHOIO IIPOCTPAHCTBAa-BPEMEHU M MaTepUH, BKJIIOYAs CHUCTEMBbl 3apsDKCHHBIX 4YacTull,
B3aUMOJIEICTBYIOIUX C 3JEKTPOMArHUTHBIM IOJIEM, TaK M CO CBOMCTBAMHU CaMOI'0 I'PaBHTALIMOHHOTO
110151, CBA3aHHOIO WJIM HECBSI3aHHOI'O C MaTepUeH.

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

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

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

Onpenenenne MHOTO00pa3uii,
1 BEKTOPHBIX M TEH30pPHBIX IIOJIEH Ha 3 3 5
MHOT000pa3usx U oneparyii ¢ HUMH

Onpenenenne auddepeHnanbHbIX Gopm
Ha MHOTO00pa3usx,
Qg QepeHpoBaHie 1 HHTETPUPOBAHNE

¢opm

CBS3HOCTH M METPHKA HA MHOT00Opa3uu;
CBSI3HOCTb, COIVIACOBAHHAS C METPHKOM

VYpaBHeHHe reone3nueckoil.  TeH30pbl
KpUBU3HBl M KpYy4EHUS. YpaBHEHUS
Kaprana. HopmanbHble  KOOpIOMHATHI
Pumana

[Moctymarer OTO. [leiicTBUe cHCTEMBI
MacCHBHBIX 3apspkeHHbIX dacTul B OTO,
TEH30p SHEPrUU-UMIYyJIbCa MaTepuUu U
3aKOH €r0 «COXPaHECHUS)

VYpaBHeHue OUHIITEHHA, MCEBIOTEH30D
6 SHEPTUU-UMITYJIbca M 3aKOH COXpaHEHUS 3 4 5
sHepruu B OTO

I'paBuranvonssle  BOJIHBL.  M3nmydeHue
IPaBUTALMOHHBIX BOJIH B
HEPESTUBUCTCKOM cily4ae
(KBaApYMOIBHOE U3ITYyUYCHHUE)

LenTpaibHO-CUMMETPUYHOE  PELICHHE.
8 Merpuka  [Bapimmabaa. ®uznka 4 4 5
YEPHBIX JIBIP

OpHOpoAHBIE W M3OTPONHBIE MOJAETHU
9 Bcenennoit. dusnka Mojaeiei 4 4 5
dpuamana

Htoro yacos 30 30 45

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

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




Cemectp: 1 (Ocennwii)

1. Onpenenenre MHOrooOpas3nii, BEKTOPHBIX U TCH30PHBIX TIOJIEH HA MHOTOOOPA3MsIX W OMEpaluii C
HUMH

Ompenenenne MHOroooOpasmii. MmuorooOpasuss ¢ kpaeM. KacarenmbHOe TPOCTPaHCTBO K
MHorooOpazuio. OToOpakeHHEe KacaTeNbHbIX MPOCTPAHCTB MPH OTOOPAKEHWH MHOTOOOPAa3Hid.
KokacarensHoe mpocTpaHCTBO. TeH30pbl OOLIETro BHIAa W TEH30pHBIC MO HA MHOTOOOpasuu U
olepanuy ¢ HUMH (CIOKEHUE, TEH30PHOE YMHOXKEHHE, CBEPTKA).

2. Onmnpenencane muddepeHuanbHbix  (GopM Ha MHOToOOpasusx, muddepeHnupoBanue u
UHTErprpoBaHue HopMm

Onpeneneane  muddepeHmanpHpIX  GopM  Ha  MHOrooOpasuu  Kak  TOJMIMHEWHBIX
KOCOCUMMETPUYHBIX  (OpM  Ha  BEKTOPHBIX  MoNisiX. Boemnee — auddepeHnmpoBanue
Qg depeHIMaIbHBIX GOPM U €ro cBOMCTBa. MHTerpupoBanue quddepennuansasix popm. Gopmyna
Crokca. CpaBHeHHe €  M3BECTHBIMM  (OpPMYyJIaMH W3  MaTeMaTH4YecKOro  aHaJu3a:
INaycca-OcTporpaackoro u T.1.

3. CBSI3HOCTE U MCTpHKA Ha MHOFOO6paBI/II/I; CBA3HOCTB, COIIaCOBaHHAA C MeTpHKOﬁ

Onpenenenne CBI3HOCTH HA MHOTOOOpa3uu, JCHCTBYIOIIEH Ha BEKTOPHBIC MoJsi. Pacripocrpanenue
NeHCTBUSL CBA3HOCTH Ha NMPOM3BOJIBHBIE TEH30pHBIE MOJIA. BBeAeHHWE METpUKH HAa MHOT000pasuu.
Onpenenenne CBI3HOCTH, CONTACOBaHHOM ¢ MeTpukoi. CumBoibl Kpuctoddens.

4. YpaBHeHue reofie3nyeckoil. TeH30psl KPUBU3HBI U KpyueHus. YpaBHeHusa Kaprana. HopmanbHbie
KoopauHaThel PuMana

[TocTynupoBaHue ypaBHEHHsI FeOAe3NYeCKON. BBIBO ypaBHEHUS reofe3ndecKOd U3 BapHallIOHHOTO
npuHuuna. OnpeneraeHue U TeOMETPUYECKUI CMBICT TEH30POB KPUBU3HBI U KPYUEHUS IIPU IIOMOLIU
ypaBHeHnuii Kaprana. HMcnmomb3oBanue ypaBHenuii Kaprana nist SIBHOTO BBIYHCICHHS TEH30pPa
Pumana B mpocThIX npumepax (aBymepHas cdepa). OnpeneneHne HOpMaIbHBIX KOOpAUHAT Pumana u
(JIoKaJIbHO) METPUUECKOTO TEH30Pa B ATHX KOOPAWHATAX.

5. Tocrynarer OTO. J[lelicTBMe cucTeMbl MacCUBHBIX 3apsbkeHHbIX dacTun B OTO, TeHzop
SHEPIUU-UMITYJIbCA MAaTEPUU U 3aKOH €r0 «COXPaHEHUS

@opmynmupoBka Tpex ocHOBHbIX mocTynatoB OTO. BpBog mnpu MOMOLIM IMOCTYJIAaTOB C
HCIOJIb30BaHUEM HOPMAalIbHBIX KOOpAMHAT PruMmaHa ypaBHEHMS ABHXKCHHS CBOOOAHON YacTHIIBL.
OTUM ypaBHEHHEM SBIIETCS ypaBHEHHME Teoae3nyeckoil. OOo0OmeHne NelCTBHS CUCTEMBI
3apsHKEHHBIX YacTUll U anekTpoMarHuTHOro ot B OTO. BriBon ypaBHEHUIl ABMKEHHS AJSL 3TOH
cucTeMbl. TEH30p SHEPruu-UMIYJIbca MaTepUM Ha IPUMEPE CHUCTEMBbl 3apsDKEHHBIX 4YacTULl U
anekrpomarautHoro nous B OTO. OnpeneneHue TeH30pa SHEPrHU-UMITYIIBCA MAaTEpPUU JUISL JIIOOOH
MaTepuaJbHOM  CHUCTEMBI,  ONHCHIBAEMOM  JEeHCTBHEM. 3aKOH  «COXpaHEHHs»  TEH30pa
SHEPIrUU-UMITYJIbCA MAaTEPUU.

6. YpaBHeHHe DWHIITENHHA, ICEBAOTEH30pP SHEPIUU-UMITYJIbCa U 3aKOH coxpaHenus sHepruu B OTO

Jloruueckuii BBIBOA ypaBHEHUSI DWHIITEWHA, UCXOAS U3 TOCTYJIATOB M HEPEJISATUBUCTCKOTO TIpeena.
dopmMaibHBII BBIBOA YpaBHEHUsI DHHINTEHHA U3 NPUHIHUIIA HauMeHbIIero aeiictus. [lceBnoTensop
SHEPIUU-UMITYJIbCA TPABUTALIMOHHOIO IIOJISI ¥ 3aKOH COXpaHeHus sHepruu-umiyiasca 8 OTO.

7. I'paBuTanMoHHBIE BOJIHBL. M3iyueHue TIpaBUTALMOHHBIX BOJIH B HEPEISITUBUCTCKOM Cllydae
(KBaApYMOIBHOE U3ITYyUYCHHUE)



@ukcanus KOOpAWHAT IMpPU IOMOIIM TapMOHHYECKOro ycioBUsA. JIMHeapuzanus ypaBHEHHSA
OviHmTeitHa. M3ydyeHne cBOMCTB MIOCKUX TPaBUTAIIMOHHBIX BOJH: PaclpOCTPaHEHHE CO CKOPOCTHIO
CBETa, CIHMPAIBHOCTh IUIIOC/MHUHYC ABa. M3ydeHne 3ama3nbIBaroOIIEro pereHus JTMHEapH30BaHHOTO
ypaBHEHUsl OMHINTEHHA M BbIIEJICHUE M3 HEro TI'PaBUTALMOHHOTO M3jydeHus. PasnoxeHue 1o
0o0paTHOH CKOpPOCTH cBeTa (HEpENITUBUCTCKUM ciydail) W ¢opMmyna naias HHTEHCHUBHOCTH
KBaJ[pyIOJIBHOIO U3JIyYEHHUS.

8. LlenTpanpHo-cuMMeTpudHOE pemienne. Merpuka Bapiimunbsaa. Pu3nka YepHBIX JBIP

HaxoxneHue LEHTpaJbHO-CUMMETPUYHOIO pEIIEHUS B IyCTOT€ M IPU HAJIMYUM CTAaTUYECKOIO
LEHTPAIBHOTO 3JIEeKTpUueckoro 3apsina. Merpuka LlBapmmunbaa u e€ cBoiictBa. Hanbonee oOmme
KOOPJUHATHl B LEHTPAlIbHO-CUMMETPUYHOM ciyyae: koopauHarel Kpyckana. /lokas3aresnbcTBO IpH
nomoInu koopauHat Kpyckana Toro ¢akra, yto npoOHasi yacTula 3a KOHEYHOE COOCTBEHHOE BpEMs
JIOCTUTaeT 0COOCHHOCTH YEPHOM JIBIPHI, a TAKKE TOTO YTO 3a IPABUTALIMOHHBIM PAJNYCOM JBIKCHHE
BO3MOXKHO JIMIIb K MLEHTpY. Jloka3arenbCcTBO NpH MOMOIIM OLEHOK YaHapacekapa TOro 4YTo
HEUTpOHHAsI 3BE3/1a C Maccod OOJNbIICH KPUTHYECKOW HAuYMHAET KOJUIATICHPOBATh MO JeHCTBHEM
IPaBUTALMOHHBIX CHJI, IPEBPAIIASCH B YEPHYIO ABIPY.

9. OgHOpoaHBIE U N30TPONIHBIE Mojen Beenennoil. ®usnka moxeneit ®puamana

UzorponHOe mpocTpaHCTBO. 3akpbiTas H30TponHass Mopedb. OTKphITas HM30TPONHAS MOAECTb.
Kpachoe cmemienue.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

a) HeoOxonnmoe 00opynoBaHue [Uist JISKIUA 1 MPAaKTHYSCKUX 3aHATHUI: JOCKa, MEJI, TPSIIKA.
JXenarenbHO TaKke NPUMEHEHUE MYJIBTHMEIHIHOTO 000py10BaHuUs (TIPOEKTOP), VISl JIydIIen
OpraHHM3aLuH JCKINH.

0) HeoOxomumoe mporpaMMHOe oOecrieueHne: He Tpedyercs

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa

1. Jleknmu 1o o6melt Teopun otHocutenbHocTH [Tekct] / C. H. Beprenec ; M-Bo o6pa3oBaHust 1 HayKu
P®, Mock. ¢us.-rexs. un-t (roc. yH-t) - M.MOTHU,2017

2. Teopernueckas ¢puznka [Texcr] : B 10 T. T. 2 : Teopus nons : yue6. mocodwue aist Byzos / 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

1. O6mas teopust otHocutenbHoCTH [Teker] : [yueb. mocobue amns By3oB] / I1. A. M. Jlupaxk ; miep. ¢
aurn. I B. HUcaesa ; nog pexn. . U. bnoxunuesa .— M. : Aromuznatr, 1978 .— 65 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00pPa30BaTeJIbHOIO0
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

OnexkrponHas Oubnunoreka lib.mipt.ru

9. MeToauyeckue yKazaHus AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



WunuBunyanbpHas pabora MpeanosiaraeT caMOCTOSTEIbHOE BBINIOJHEHUE CTYJCHTOM ONpPEIeIEHHOTO B
«3amanum» Habopa YINpaKHEHHH M 33/1a4 B COOTBETCTBUHM C TEMAaTHUKON CEMHHApCKuX 3aHsaTuid. [Ipu
HEOOXOAMMOCTH CTYAEHT TMOJy4aeT KOHCYJIbTAllMI0 IO BBINOJHEHUIO OTIEJNBHBIX 3agad Y
MpEerojaBareisl BEIyLIEro 3aHSATHS KaKk BO BpeMsl HpPOBEIEHHUS CEMHHAPCKUX 3aHATUH, TaK U BO
BHEYPOYHOE BpeMs II0 COINIACOBAHUIO C IIperojaBaTesieM. «3aJaHue» pa3faeTcs BCEM CTYIEHTaM B
BUJE Y4eOHO-METOINYECKOTO MaTepualia, COAEPKALIETO MPOrpaMMy Kypca M YIpaKHEHHs, U 3aJa4H,
BKJIIOYEHHBIE B JIBa AOMAIIHMX 3aAaHus. CTyJEeHT TakkKe MMEET BO3MO)KHOCTb B TEUEHHE CEMEcCTpa
MOJTy4YaTh KOHCYJIBTAllMU 10 BBITIOJHEHHIO KYPCOBOW PaOOTHI.



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
kadenpa reopernyeckoit puzuku um. JI.J[. Jlannay
Kypc: 1
kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: C.H. Beprenec, xaua. ¢u3.-MaT. HayK, TOICHT, JOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 Cnioco6eH BbIOMpaTh u (MIIN)
pa3pabaThIBaTh MOJAXO/BI K PEIICHHIO THITIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

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

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (prKaIyy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCTIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3THUINS

OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, ITHUYECKUE,
KOH(ECCHOHAIBHBIE U KyJIBTYpPHbIE Pa3Inyuust

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX PE3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBe UieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[MK-2.1 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCIJICAOBAHUS CaMOCTOSITENIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTHBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIEJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «OCHOBEI O6H.I€I>i TCOpHUU OTHOCUTCIBHOCTU O6y‘laIOH_II/II\/’IC$I JOJIKCH:

3HAThb:

- OcHoOBBI U QepeHInATFHON TreoMeTpur (TEH30PHBI aHalN3 Ha MHOrooOpaswsx, ammapar
T epeHIanbHbBIX (OPM, TEOPUIO CBI3HOCTH HA METPUYECKUX MHOTOOOPA3UIX, TEH30Pbl KPUBU3HBI
Y KPYYEHUs), MOCTYNAThl U NpUHIKIBI OOIIEeil TEOpUH OTHOCUTEIBHOCTH, PEISTUBUCTCKON MEXaHUKH

B UCKPUBJICHHOM IIPOCTPAHCTBE-BPEMEHY;

- ocHoBHble ypaBHeHUs1 OTO, maBHBIM U3 KOTOPBIX SIBJISIETCSA ypaBHEHHE DHHIITEHHA;

- CBOWCTBa W OCHOBHBIC METOIbI PEIICHUS ypaBHEHHsS OWHINTEHHA, BKIIOYAs clydyail cladbIx
IPaBUTALMOHHBIX IOJIEH, CHJIBHBIX TOJEN B IEHTPaJbHO-CHMMETPHUYHOM CIy4yae, a TaKXe MOJEIH
Bcenennoit no ®@puamany, jJexaniue B OCHOBE BCEM COBPEMEHHOM KOCMOJIOTHH.

yMeThb:

¢dopm (ypaBuenus Kaprana);

[Tonp30BaThCs anmapaToM TEH30PHOTO aHAIN3a Ha MHOTOO0Pa3HsX;
MIOJIH30BAThCS anmapaToM TudepeHHaTbHBIX GOopM;
YMETh IPEICTABIATH TEH30Pbl KPUBHU3HBI M KPYUEHHsI TIPY OMOIIHX anmapara auddepeHnuaibHbIx

- cBOOOAHO BiaAeTh OCHOBHBIMU ypaBHeHus MU OTO;
- pemaTh 3a7a4u MpO M3IY4YCHHE I'PABUTAIMOHHBIX BOJH B KBAJPYIOJBHOM IMpPUOIMKEHUH, T.€. B

HCPCIIATUBUCTCKOM CJIydac;

- pemarb ypaBHeHus: OTO B LeHTpaJIbHO-CUMMETPUYHOM Cilydyae (YepHast JbIpa), a TaKkKe B Cilydae
OHOPOIHOTO ¥ M30TPOIHOTO NMpocTpancTBa (Moaenu Beenennoii no @puamany).

BJIA1€Th:




- OCHOBHBIMH Me€TOJaMHM MaTeMmaTHueckoro ammapara OOmeld Teopuu OTHOCHTEIBHOCTH,
PEJIATUBUCTCKOM MEXaHUKU B KPUBOM IIPOCTPAHCTBE-BPEMEHY;

- HaBBIKAMH TEOPETHUYECKOTO aHalW3a pEaTbHBIX 3a/ad, CBA3aHHBIX KakK CO CBOWMCTBAMH
UCKPHBJIEHHOIO IIPOCTPAHCTBAa-BPEMEHU M MaTepUH, BKJIIOYAsl CHUCTEMbl 3apsDKCHHBIX 4YacTull,
B3aUMOJIEICTBYIOIUX C 3JIEKTPOMArHUTHBIM IOJIEM, TaK M CO CBOMCTBAMHU CaMOI'0 I'PaBHTALIMOHHOTO
110151, CBA3aHHOIO WJIM HECBSI3aHHOI'O C MaTepUeH.

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



3. [lepeyeHb THUNOBBIX KOHTPOJIBHBIX 3aJaHUIl, MCHOJb3yeMbIX AJf OLEHKHM 3HAHMI,
YMEHHIi, HABbIKOB

ATTGCTaL[I/IH IO JUCHUIITINHEC «OCHOBEI OGH.ICﬁ TCOPHUU OTHOCHUTCIBHOCTH» OCYHICCTBIIACTCA B
(bopMe HUTOTOBOI'0O 3K3aM€HaA IT0CJIC OCCHHETO CEMECTPA U3YUCHUA.

YMeHuss U HaBBIKM CTYJEHTOB ONpPEACNSAIOTCS MO WTOraM CJadyd JOMallHUX 3ajlaHuil. Bcero
CTyJIEHTaM TMpe/JlaraeTcsi JBa JOMAIIHUX 3aJlaHusl B CEMECTp. 3aJaHUe COACPKUT TPU THUIIA
3alad W yOpakKHEHHH. TUMOBBIE 3a7auM W YHNPaXKHEHUsS pa3OMparoTcsi Ha CEMHUHAPCKHX
(MpaKTUYECKUX) 3aHATUSIX. AHAJIOTUYHBIC 33/1a4¥ U YIPAKHEHHUS CTYIEHTHI JOJKHBI PELIUTh
CaMOCTOATEJIbHO, HCIOJIb3Yysl PEKOMEHJOBaHHYIO JuTeparypy. Kpome Toro, cryaeHTam
MpEeAIaratoTCs CHEUHAIbHO MOMEYEHHBIE 3a7a4d MOBBIIIEHHOM CI0KHOCTH. PelieHue Takux
3a/1a4 TpeOyeT OT CTY/IEHTa HAaBBIKOB M MPEJACTABIIICT COOOM OIICHKY HAaBBIKOB PEIICHUS 3a7ad
MMOBBIIIICHHOM CIIOKHOCTH.

HaBblkM CTYyZCHTOB MPOBEPSIOTCS B PE3YJIbTaTe PEIICHHS KOHTPOJIBHBIX PabOT, KOTOpPHIC
MPOBOJATCS BO BpeMs AayIUTOPHBIX 3aHATHH. 3a/lladyd aHaJOTUYHBI THUIIOBBIM 3ajlayaw,
BKJIFOYCHHBIM B JIOMAITHUE 3aJaHus, KaK PAaCCMOTPEHHBIX Ha CEMHHAPCKUX (IMPAKTHYECCKUX )
3QHSTHSIX, TaK U MPEIIAraeMbIX ISl CAMOCTOSITEIIEHOTO PelieHus . 3aaHusl KOHTPOJIBHBIX padoT
OILICHEHHI B ONpEACICHHYI0 CYMMY 0aJlIOB, YTO MO3BOJISIET OIICHUTh YPOBEHb YMEHUS U HABBIKOB
CTYAEHTOB.

IIpuMepsl KOHTPOJIBHBIX 3aJJaHUN:

1. Omnpenenuth OCHOBHBIE CBOMCTBA 3JIEKTPOHEUTPATILHOM 1J1a3MBlI.
A. BbluMcauTh NOJNAPU3ALUOHHBIN ONEPAaTOp M pPajuyC DSKPAHUPOBAHMSI HU3KO
TEMIIEpaTypHOH IUIa3MBbl.
b. OmnpenennTs NPOCTPAHCTBEHHYIO M BPEMEHHYIO AMCIEPCUIO IOJSPU3ALMOHHOTO
orepaTopa B Ipezeiie BBICOKON IUNIOTHOCTH.
B. Ompenenuts monpaBKU K YpaBHEHHMIO COCTOSHUSI HU3KO- U BBICOKOTEMIIEPATYPHOMN
IIJ1a3MBl.

Kaxnpiii Bompoc 3ajjaHus OLECHEH B ONPEACICHHYI0 CyMMY OalIoB B 3aBHCHMOCTH OT
CIIO)KHOCTH M YpOBHS (3HaHUs, yMeHMs W HaBblku). [lomHas cymma OaioB mnpumepa
KOHTPOJIbHOM paboThl paBHa 50.

Konkpertnsie ycioBust Habopa 6amioB 3a paboTy B ceMecTpe MOTYT 3aBHUCETh OT JIEKIIMOHHOTO
MOTOKA U OTIpeNIeNIAt0TCs JIeKTOpoM. OOLIMM OcTaeTcs Cieayrolee MPaBUIIo.

B Teuenme cemectpa CTyAeHT HaOWpaeT CyMMy OajUIOB IO pe3yJbTaTaM TECTOBBIX OMPOCOB
(Hanmpumep, 50 GaysioB), MO pe3yabTaTaM cladd ABYX 3agaHuil (Hampumep, 80 GamioB) u 1o
pe3ynbTataM JIBYX KOHTpOJIbHBIX (Hampumep, 100 6amnos). Kpome Toro, 3a pemieHue 3agad
MOBBIIIEHHON CJIO)KHOCTU JIOMAIlIHEro 33JaHusi CTYACHT MOXET Ha0paTh NpeMHUallbHbIE
(GonycHbie) Oautbl 10 ABYM 3amaHusMm (Harmpumep, 30 6amios). [TonHbIiM O6amn oneHUBaeTCs B
naHHOM ciydyae cymmoil 230 6amnoB. Ilo pesynbraTaM HTOTOBOTO pEHTHHIra CTYIEHT MOXKET
HaOpaTh HEKOTOPYIO CYMMY, KOTOpast OIICHUBAETCS B % OTHOCHUTEIIFHO MOJTHOTO Oaia.

3a. [lepeyeHb THNOBBIX KOHTPOJBHBIX 3aJaHMH, HCHOJb3yeMbIX ISl OUEHKH 3HAHUIA,
YMeHHUIi, HABBIKOB (0OCEHHUI cemMecTp)

HToroBasi sK3aMeHaIlMOHHAs OIEHKAa BBICTABJIICTCS CTYACHTY C YYETOM OLICHKH €ro paboThl B
cemecTpe.



DK3aMeH MPOBOJUTCS B YCTHOU (popme. DK3aMeHAIIMOHHBIE OMIIETy MOTYT COACPkKaTh HAPSIAY C
TEOPETUUYECKHUMH BOIPOCAaMH, TakKe M THUNOBbIe 3amauu. Popma Ounera ompenensercs
JIEKTOPOM U 3aBUCHUT OT JIEKIIMOHHOT'O MOTOKA.

TpamunmonHas opma OmIeTa COASPKUT 2 TEOPETHUSCKUX BOMPOCA U OJTHY TUTIOBYIO 3a/1a4y.
OtBer cryaeHTa oueHuBaetcs o 10-0amuibHOM HIKae.

bunersl Takke MOryT cOCTOATH W3 3 — 5 OTHOCUTENIBHO INPOCTHIX BOIIPOCOB M BOIpPOCA
(BOIIPOCOB) TMOBBIIEHHOW CHOXHOCTU. [IpocThle BOMPOCH OIEHUBAIOT YPOBEHb 3HAHUM.
CI10kHBIE BOIIPOCHI OIIEHUBAIO YPOBEHb YMEHUI U HABBIKOB.

[Tpumep Ouneta ¢ BOmpocamu pa3HOrO YPOBHSI:

1. BbluMcauTe aMIuMTyny TYHHEIBHOTO TOKA JUIA CIydas KOHTAKTa JBYX OJMHAKOBBIX
CBEPXIPOBOHUKOB.

2. Haiitu ypaBHEeHME COCTOSHUS IS MoJen Xa66apa ¢ 6ECKOHEYHBIM OTTAIKUBAHUEM.

3. BBIUMCIUTH aMILIUTY/ly pacCessHUs CIMHOBBIX BOIH B Ipubamxenuu bopha-Jlaiicona.

4

3anucarh JIECTHUYHOE YPaBHCHHEC IJId IBYX BO36y>KIIeHI/II>'I C IIPOTUBOIIOJJIOKHBIM 3HAKOM
IMPOCKIHHU CIIMHA, OTHOCAIIUXCA K HYOKHEH Xa66apI[0BCKOI71 30HC.

30. Kputepun oneHnBaHus

CryneHThl, MOMydUBIIAE 32 PabOTy B CEMECTpe K Hadaly 3K3aMEHAIMOHHOW CECCHH OIICHKY
«HeynoBineTBopuTenbHO» (MeHee 30% ycBOoeHMsI MaTepuana), CUUTAIOTCA HE YCBOMBIIUMU
MaTCpHrall U HC BBINIOJIHUBIIMMU 3aJaHHA KypCa, IIO3TOMY K 9K3aMCHY HC JOITYCKAarOTCH.
CryneHThl, OTBETHBIINE Ha 4 BOIPOCA, MOJIY4aeT OLIEHKY «OTIMYHOY ().

Hrorosas OIICHKA BBICTABJIACTCA B COOTBECTCTBUU CO CXEMOM:

Onenka basbl Kpurepun

10 10 6anioB 3a SK3aMeH U OIIEHKA 3a paboTy B ceMecTpe He
HUXKE 8.
9 6annoB 3a 5k3ameH U 10 GansoB 3a paboTy B ceMecTpe

9 9 GayIoB 3a BK3aMEH M OIleHKa 3a paboTy B CEMECTpe He
OTan4HO HIDKE 8.

8 8 OaJTOB 3a SK3aMEH U OIIEHKA 3a paboTy B ceMecTpe He
HUXe 6.

7 6asioB 3a 3k3aMeH U Oosiee 8 6ayioB 3a paboTy B
ceMecTpe

7 7 6ayIoB 3a 3K3aMeEH M OlIeHKa 3a padoTy B cEMecTpe He
HIXKE 5.

6 O6ayIoB 3a 9Kk3aMeH U Oosiee 8 6ayIoB 3a paboTy B
CeMecTpe

6 6 0asuIoB 3a BK3aMEH M OIleHKa 3a paboTy B CEMECTpe He
Xopouio HIKE 5.

5 6anioB 3a sk3aMeH U Oosiee 7 6ayioB 3a paboTy B
ceMecTpe

5 5 GaJuIoB 3a dK3aMEH M OIleHKa 3a paboTy B CEMeCTpe He
HUXe 3.

4 4 Oayia 3a HK3aMEeH U OIIeHKa 3a paboTy B CEMECTpe He
YJIOBJIETBOPUTEIHHO HIKE 3.

3 3 Gajuta 3a K3aMEH M OIleHKa 3a paboTy B cemecTpe 3.




Hey/10BJIETBOPHTEIBHO 2 2 Oayta 3a 9K3aMEH M OIICHKa 3a paboTy B cemecTpe 3.

1 1 Ga 3a SK3aMEH U OIIEHKa 3a paboTy B cemecTpe 3.

5. MeToauyeckue MaTepuaJibl, onpeaesiioiue nNpoueaypbl oleHMBaHUA 3HAHUH, YMEHUId,
HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH

CryneHTbl, JOMYyIICHHbIE K AK3aMEHY, OTBEUAlOT Ha BOIPOCHI OWieTa, MMesi BO3MOXKHOCTh Ha
MOJArOTOBKY He MeHee | udaca. OTBeThl HPEJCTABISIOTCS B MUCBMEHHOM BHUZE, MO KOTOPHIM
IPOBOJUTCS YCTHOE COOECeI0BaHNUE.

Orenka 3a OTBET Ha OMJIET BBICTABJISIETCSI B COOTBETCTBUU CO CIEAYIOUINM KPUTEPUSMHU:
CryneHT, OTBETUBIINN PABUIIBHO

Ha | Bompoc, Moyy4aeT OLeHKyY «HeyaoBm» (1);

Ha 2 BOIpOCa, MOJIY4aeT OLICHKY «yIoBI» (3) uin (4), B 3aBUCUMOCTH OT MOJIHOTHI TPaBUIIbHBIX
OTBETOB U OTBETOB Ha JIPYTr'He BOIPOCHI;

Ha 3 BoIpoca, MOJy4aeT OLEHKY «xopouio» (5), (6) wiu (7), B 3aBUCUMOCTA OT TMOJHOTHI
MPABUJIbHBIX OTBETOB U OTBETOB Ha JIPYTHE BOIIPOCHI,

Ha 4 BoIpoca, MOJIy4aeT OLEHKY «OTau4Ho» (8), (9) umu (10), B 3aBUCUMOCTH OT IOJHOTHI
MPABUJIbHBIX OTBETOB U OTBETOB Ha JIPYTHE BOIMPOCHI,

Bo Bpems mpoBeleHusl dK3aMeHa CTYJEHTBl MOTYT I10JIb30BaThCsl IPOrPaMMON JIUCLHUIIIIMHBI U
cOOpHMKaMU JIOMAIIHUX 3aJaHuil. Y4eOHOH, y4eOHO-METOIMYEeCKOH ©  CIpaBOYHOU
JUTEPaTypOH MOJIB30BATHCA BO BPEMsI dK3aMe€Ha HE JOIycKaeTcs. Bo BpeMs sK3aMeHa JOJIKHBI
OBITh TAKXKE BBIKIIFOUCHBI MOOHMITLHBIC TEIE(OHBI.

[lepen HauanoM SK3aMEHAILMOHHOM CECCUU CTYEHTHI MOJIy4atoT [epeueHb BOIPOCOB, OTBETHI Ha
KOTOpble HEOOXOJMMO 3HATh JUIsl YCHEIIHOM caayu sk3ameHa. DopMyIupoBKH BONPOCOB B
OuiieTax CTyJIE€HThI Y3HAIOT BO BPEMsl KOHCYJIbTaIUil.

CryneHThl, MOJIYYMBIIME HTOTOBYIO OLEHKY «oTiauuHO» (10) m pemmBiIIMe W 3alIUTHUBIINE
3a/la4i IOBBIIIEHHOW CJIOKHOCTH JIOMAIHErO 3aJaHus, MOTYT IOJY4YUTb JOIOJIHHUTEIbHBIC
3a4eTHBIE €AMHUIIBI 110 KypCYy.




