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)

10 AMCIMILINHE: OcHOBBI 00111e# TEOPUH OTHOCUTEIBLHOCTH
10 HANPABJICHHUIO: Texuunueckas puznka
NpoduJIb MOATOTOBKH: Texnnueckast pu3znka KOCMUYECKHX JIETATEIbHBIX alapaToB

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
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);

* OBJIAQJCHHUE CTyACHTAaMH MeToiaMu Tu(depeHIalbHON TEOMETPUN U UX MPUIOKEHHUS K PEIICHHUIO
3agay OTO.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kon 1 HauMeHOBaHUE KOMIICTEHIIUH NHAMKATOPBI JOCTHIKEHHSI KOMIIETCHIIHN
OIIK-3 Cnocoben onpenenuts ¢pusnveckyro, |OIIK-3.1 CnocobeH mpoBoauTh aHanu3 mpobieM W 3ajad,
€CTECTBEHHOHAYYHYIO CYIIHOCTB IPOOIIEeM, BO3HHKAIOMIUX NpU padore B obOmactu npodeccuoHaIbHON
BO3HHUKAIOIINX B X0/I¢ PO eCCHOHATIBHON AeSATEeIBHOCTH

JEATEIbHOCTH, IPOBECTU UX KAYECTBEHHBIN U
KOJINYECTBEHHBIN aHAIN3

OIIK-5 CriocobeH ocBanBaTh ¥ IPUMEHSTh OIIK-5.1 Bnaneet COBPEMEHHBIMU
COBpPEMEHHbIEC (DU3UKO-MaTeMaTHYECKUE METObI | PACIETHO-TEOPETUIECKUMHU METO/IaMH, METOaMHU
Y METOJIbI UCKYCCTBEHHOTO MHTEIIJIEKTa JIIS KOMITBIOTEPHOTO MOJEIHPOBAaHUS U CpelaMH pa3pabOTKu
peieHus npodeccuoHaIbHBIX 3a1a4, OpPOrpaMMHOIO  OOeclieueHHsl, NPHUMEHSEMBIMH  IIpH

COCTaBIIATH MIPAKTHUECKUE PEKOMEHJAINH 110 | pEeIIeHHH 33134 B CBOeH mpodeccuoHaIbHON 001acTH

HCIOJIb30BAHUIO MMOJIYUYCHHBIX PC3YyJIbTATOB

[MK-1 Crocoben kputnuecku aHanmszuposath  |[IK-1.1 CrnocoOGen HaxomuTh, aHATM3UpOBaTh W 0000IIATH
COBpEMEHHBIE TIPOOJIEMBI TEXHIUUECKOH (hr3nky, |MH(pOpMannio 00 aKTyalbHBIX pe3ylibTaTax HCCIICIOBAHUN B
CTaBUTH 33J]a4M U Pa3padaThIBaTh MPOrpaMMy  |00IaCTH TEXHUIESCKON QHU3NKU

WCCIICAOBaHMsI, BEIOUPATH aJIeKBaTHBIE CIIOCOOBI
U METO[Ibl PELIEHUS SKCIIEPUMEHTAJIbHBIX U
TEOPETUUYECKHX 3a]a4, THTEPIIPETHPOBATb,
IIPEICTABIATH U IPUMEHSTh 110JIyUYCHHbIE
pe3yapTarhl

[IK-2 CnocoGen camocTtositensHO BeimonHATh  |[IK-2.1 Brnageer coBpeMeHHBIMH (QH3HKO-TEXHUYECKUMHU
(bU3MKO-TEXHUYECKHE HayYHbIC UCCICOBAaHUA |METOAAMH  TEOPETHYECKOTO M 3KCHEePHUMEHTAIbHOIO
JUISL OITUMU3ALMH [1aPaMETPOB OObEKTOB U HCCIEI0OBaHUS

IIPOLIECCOB C MCII0Jb30BAaHUEM CTAHJAPTHBIX U
crennaIbHO pa3paboTaHHBIX
HUHCTPYMEHTAJIbHBIX U IIPOIPaMMHBIX CPEICTB

[IK-3 CnocobGen popmynupoBats Texundeckue |[IK-3.1 3HaeT mnpuHUMIBI COCTaBICHHS TEXHUYECKUX
3a7anus, pa3padaTeIBaTh U UCHOIB30BATh 3aJaHUH U TEXHUYECKON TOKyMEHTalluu

CpCACTBA aBTOMATHU3allUU IIPU ITPOCKTUPOBAHUN

" TCXH

COCTAaBIISITh HEOOXOAMMBII KOMILIEKT
TEXHUYECKOH TOKyMEHTAINH

OJIOTMYECKOM TTOATOTOBKE IIpONU3BOACTBA,

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILTIHHE (MOXYJII0)

B PE3YIBTATC OCBOCHUA JUCHUTIIIAHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAThb:

YMETb:

- OcHoBbl 1u(depeHInaIbHON TeOMETpUH (TEH30pHBIA aHAIM3 Ha MHOrooOpasusix, ammapar
T epeHIanbHbBIX (OPM, TEOPUIO CBI3HOCTH HA METPUYECKUX MHOTOOOPA3UIX, TEH30Pbl KPUBU3HBI
U Kpy4YeHHs), MOCTYNIAThl U NpUHIMIIE OO1Ieil TeOpruH OTHOCUTEIBHOCTH, PEIATUBUCTCKON MEXaHUKU
B UCKPUBJICHHOM IIPOCTPAHCTBE-BPEMEHY;

- ocHoBHble ypaBHeHus1 OTO, maBHBIM U3 KOTOPBIX SIBJISIETCS ypaBHEHHE DHUHIITEHHA;

- CBOWCTBa W OCHOBHBIC METOIbI PEIICHUS ypaBHEHHsS OWHINTEHHA, BKIIOYAs clydyail cladbIx
IPaBUTALIMOHHBIX TOJEH, CHIIBHBIX TOJIEH B LEHTPAJbHO-CUMMETPHYHOM CIlydyae, a TakkKe MOJACIH
Bcenennoit no ®@puamany, jJexaniyue B OCHOBE BCEM COBPEMEHHOM KOCMOJIOTHH.



- Ilonmp3oBarbes anmapaTroM TEH30PHOTO aHAJIM3a HA MHOTOOOPa3HsiX;

- TIONB30BaThes anmaparoM AuddepeHnuanbHbIX Gopm;

- YMETh MPEACTABISATh TEH30Phl KPUBU3HBI M KPYUYCHHUS MPH TIOMOIIM armapara AuppepeHInaIbHbIX
¢dopm (ypaBuenus Kaprana);

- cBOOOIHO BIaIeTh OCHOBHBIMU ypaBHeHHsMU OTO;

- pewarb 33/1a4M PO M3JITyYCHHE I'PABUTALMOHHBIX BOJH B KBAaJPYNOJBHOM NPHOIMKEHHH, T.€. B
HEPEJIITUBHCTCKOM CITydac;

- pewars ypaBHeHusi OTO B LeHTpaIbHO-CUMMETPUYHOM Cllydae (4epHast JbIpa), a TaKKe B CiIydyae
OJIHOPOIHOTO M M30TPOIHOTO pocTpaHcTBa (Moaenu Beenennoit mo ®@puamany).

BJIAJIETD:

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

- HaBBIKAMH TEOPETHYECKOTO aHalW3a pEaJbHBIX 3a/1ad, CBA3aHHBIX KakK CO CBOWMCTBAMH
UCKPHBJIEHHOIO IIPOCTPAHCTBAa-BPEMEHU M MaTepUH, BKJIIOYAsl CHUCTEMbl 3apsDKCHHBIX 4YacTul,
B3aUMOJIEICTBYIOIUX C 3JIEKTPOMArHUTHBIM IOJIEM, TaK M CO CBOMCTBAMHU CaMOI'0 I'PaBHTALIMOHHOTO
110151, CBA3aHHOIO WJIM HECBSI3aHHOI'O C MaTepUeH.

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

4.1. Paznenbl nuctMIInHbl (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Tema (pazmen) TUCITUTUTHHEL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

Onpenenenne MHOTO00Opa3uii,
BEKTOPHBIX M TEH30pPHBIX IOJIEH Ha 3 3 5
MHOT000pa3usx U oNeparyii ¢ HUMH

Onpenenenne auddepeHnanbHbIX Gopm
Ha MHOTO00pa3usx,
muQQepeHpoBaHie 1 HHTETPUPOBAHNE

(opm

CBS3HOCTH M METPHKA HA MHOT00Opa3uu;
CBSI3HOCTb, COIVIACOBAHHAS C METPHKOM

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

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

VYpaBHeHue OUHIITEHHA, MCEBIOTECH30D
SHEPTUU-UMITYJIbca M 3aKOH COXpaHEHUS 3 4 5
sHepruu B OTO

I'paBuranonssle  BOJIHBL.  M3nmydeHue
IPaBUTALMOHHBIX BOJIH B
HEPEATUBUCTCKOM cily4ae
(KBaApYMOIBHOE U3ITYUYCHHUE)

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




OnHopongHble U H30TPOIIHBIE MOJENH
9 Bcenennoit. dusnka Mojaeiei 4 4 5
dpuamana
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. Onpenenenre MHOrooOpa3uii, BEKTOPHBIX M TEH30PHBIX TOJIEH HA MHOTOOOPAa3HsIX U ONEpaluii C
HUMH

Omnpenenenne MHoOrooopasmii. MmuorooOpasuss ¢ kpaeM. KacarenbHoe TpPOCTPaHCTBO K
MHorooOpasuto. OToOpakeHHEe KacaTelbHbIX MPOCTPAHCTB IMpPH OTOOPAaKEHWH MHOTOOOPA3HIA.
KokacarenpHoe mpocTpaHCTBO. TeH30pbl 0OILIEro BHAAa W TEH30pHBIE OIS HA MHOrooOpasuu u
oTiepalyy C HUMH (CIOKEHHNE, TCH30PHOE YMHOKEHHUE, CBEPTKA).

2. Ompenenenne nuddepeHIuaNbHEIX (GopM Ha MHOrooOpasusx, aupdepeHuupoBanue u
WHTETpUpOBaHue GopM

Onpenenenne  auddepeHnmanbHblx  GOpM  HAa  MHOTOOOpa3WM  Kak  MOJMJIMHEHHBIX
KOCOCHMMETPHYHBIX ~ (OpM  Ha  BEKTOPHBIX  moisix.  Buemnee — nuddepennupoBanue
nuddepeHIranbHbBIX GOpM U ero cBOMCTBa. MHTerprpoBanue quddepeHiuanbabix hopm. Dopmyna
Crokca. CpaBHeHHME ¢  H3BECTHBIMH  (OpPMYJIaMH W3  MaTeMaTW4ecKOro  aHalu3a:
I'aycca-OcTporpajickoro u T.1.

3. CBsI3HOCTB U METPUKA Ha MHOTOOOPa3nu; CBA3HOCTh, COIVIACOBAHHAS C METPUKOMN

Omnpenenenne CBI3HOCTH HA MHOTOOOpasuu, ACHCTBYIOIIEH Ha BEKTOPHBIE moisi. Pacrpocrpanenue
JEUCTBHS CBSI3HOCTH HAa IPOW3BOJIbHBIE TEH30PHBIE NONA. BBeneHne MeTpuKH Ha MHOTOOOpasui.
Omnpenenenue CBI3HOCTH, COMIACOBaHHOM ¢ MeTpukoil. CumBoinbl Kpuctodders.

4. YpaBHeHue reoge3ndyeckoi. TeH30psl KpUBU3HEI M KpydeHUs. YpaBHeHusa Kaprana. HopmansHbie
KoopauHaTel Pumana

[ToctynupoBanue ypaBHEHUS IeOAe3MUeCKO. BbIBOA ypaBHEHHs re01e3MYECKON U3 BapUalllOHHOTO
npunuuna. OnpeneieHne U TeOMETPUYECKUI CMBICT TEH30POB KPUBHU3HBI U KPYUEHUS IIPH OMOILIU
ypaBHeHuil Kaprana. Mcnosnb3oBanue ypaBHeHuii Kaprana nis sSBHOrO BBIYMCICHMS TEH30pa
Pumana B npocThix npumepax (aBymepHas cdepa). OnpeneneHrue HOpMalIbHBIX KoopauHat Pumana u
(JIoKaIBHO) METPUUYECKOTO TEH30Pa B 3TUX KOOPAMHATAX.

5. Hocrtymarer OTO. [leiictBue cucteMbl MaccuBHBIX 3apspkeHHbIX dbactunp B OTO, TeH30p
SHEPrUU-UMITYJIECA MaTEePUH U 3aKOH €r0 «COXPaHECHUS)

dopMmynrpoBka Tpex OCHOBHBIX mocTtynatoB OTO. BwiBom mnpu MOMOIIM TMOCTYJIATOB C
UCTIONIb30BaHHEM HOPMAJIbHBIX KOOpAWHAT PuMaHa ypaBHEHUsS! ABMXKEHHUS CBOOOIHON YaCTHIIBIL.
OTUM ypaBHEHHMEM SBISIETCS ypaBHEHUE Treofe3ndeckoil. OOoOmeHrne necTBUsS CHUCTEMBI
3apsHKEHHBIX YacTHIl U AnekTpomarHuTHoro noist B OTO. BeiBoj ypaBHeHMI ABM)KEHUS AJIS 3TOU
CUCTEMBI. TEH30p JSHEPrUU-UMIYJIbCca MaTepud Ha MPUMEPE CHCTEMBI 3apsSOHKEHHBIX YaCTHLl H
snekrpomarautHoro oyt B OTO. Onpenenenue TeH30pa SHEPTUU-UMITYIbCa MaTepuu sl 1000
MaTepUalbHOW  CHCTEMBbI,  ONKCHIBAEMOW  JEHCTBHEM. 3aKOH  «COXpPaHEHHUs»  TEH30pa
SHEPIUU-UMILYJIbCA MATEPUU.

6. YpaBHeHHe DUHIITENHHA, TICEBAOTEH30p IHEPTUU-UMITYIIbCA U 3aKOH coxpaHeHus 3uepruu B OTO




Jlornueckuii BbIBOA ypaBHEHMs DHHILITEHHA, UCXO U3 MOCTYJIATOB U HEPEIIITUBUCTCKOTO Mpeaesa.
@dopmanbHbBIN BBIBOJ YpaBHEHUS! DWHINTEHHA U3 MPUHIIUIIA HAUMEHbIIero AeiictBus. [IceBnoreHzop
SHEPrUU-UMITYJIbCA TPABUTALMOHHOTO TOJISI ¥ 3aKOH COXpaHeHus dHeprun-umiryasca B OTO.

7. I'paBuTanmoHHble BOJIHBL. M3nmyueHWe TpaBUTAMOHHBIX BOJH B HEPEISTUBUCTCKOM CIIydae
(KBagpynoIbHOE U3ITYYEHHE)

@ukcaus KOOpAWHAT IMpPU IOMOIIM TapMOHHYECKOro ycioBUA. JIMHeapu3anus ypaBHEHHS
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. @u3nka YepHBIX JBIP

HaxoxneHue LEHTpaJbHO-CUMMETPUYHOIO PpEIIEHUS B IyCTOT€ M IPU HAJIMYUM CTAaTUYECKOIO
LEHTPAIBHOTO 3JIEeKTpUueckoro 3apsina. Merpuka LlBapimunbaa u e€ cBoiictBa. Hanbonee oOmme
KOOPJUHATHl B LEHTPAlIbHO-CUMMETPUYHOM ciyyae: koopauHarel Kpyckana. /lokas3aresnbcTBO IpH
nomoInu koopauHat Kpyckana Toro ¢akra, yto npoOHas yacTula 3a KOHEYHOE COOCTBEHHOE BpEeMs
JIOCTUTaeT 0COOCHHOCTH YEPHOM JIBIPHI, a TAKKE TOTO YTO 3a IPABUTALIMOHHBIM PAJNYCOM JBIKCHHE
BO3MOXKHO JIMIIb K MLEHTpY. Jloka3arenbCcTBO NpH MOMOIIM OLEHOK YaHapacekapa TOro 4YTo
HEUTpPOHHAsI 3Be3/1a C Maccod OOJNbIICH KPUTHYECKOW HAYMHAET KOJUIATICHPOBATh MO JeHCTBHEM
IPaBUTALIMOHHBIX CHJI, IPEBPAIIASCH B YEPHYIO ABIPY.

9. OgHOpoaHBIEC U N30TpONHBIE Mojenu Beenennoil. ®usnka moxeneit ®puamana

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

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

a) HeoOxonnmoe 00opynoBaHue [Uist JISKIUA 1 MPAKTHYSCKUX 3aHATHUI: JJOCKA, MEJI, TPSIIKA.
JXKenarenbHO TaKke NPUMEHEHUE MYJIBTHMEIHIHOTO 000py10BaHuUs (IIPOEKTOP), VISl JIyqIIen
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. yu-t) - M.MOTHU,2017

2. Teopernueckast ¢puznka [Texcr] : B 10 T. T. 2 : Teopus nons : yue6. mocodwue aist ByzoB / 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 pen. . U. bnoxunuesa .— M. : Aromuznat, 1978 .— 65 c.

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

He ucnonesyrores



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

OnexkrponHas Oubnuoreka lib.mipt.ru
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

WnauBunyanpHas paboTa MpeAroaraeT caMOCTOSATEIEHOE BBIIIONIHEHUE CTYACHTOM OIpPEIEICHHOTO B
«3amanun» Habopa YNMPaXHEHHWH M 3a/1ad B COOTBETCTBUHM C TEMAaTHKON CEMHHApPCKUX 3aHsTuid. [1pu
HEOOXOAMMOCTH CTYACHT MOJy4YaeT KOHCYJbTALMIO [0 BBIIOJHEHHIO OTACIBHBIX 33434 Y
[IperojiaBareisl BELyIIEro 3aHATHs KaK BO BpeMs IPOBEIEHHMS CEMHHApPCKUX 3aHATUH, TaK U BO
BHEYPOYHOE BpEMs IO COMNIACOBAHHUIO C NperoaaBaTesieM. «3aJaHue» pa3fdaeTcs BCEM CTYICHTaM B
BUjie y4eOHO-METOANYECKOT0 MaTepHaia, COAEpIKalero nporpaMmy Kypca u yIpaKHEHHs, U 3a/1aui,
BKJIIOUCHHBIC B /IBa AOMAIIHUX 3aAaHus. CTyIeHT TakKe MMEEeT BO3MOKHOCTb B TEUEHHE CEMEecCTpa
MOJTy4aTh KOHCYJIBTAIMH 110 BHINOIHEHUIO KYPCOBOil pabOTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Texanueckas Qpusnka

npopuJib NOArOTOBKHU: Texauveckas Gu3NKa KOCMUYECKUX JIETATEILHBIX allapaToB
dusTex-urkona ApokocMuueckux TexHomoruit
kadenpa reopernyeckoit puzuku um. JI.J[. Jlannay

Kypc: 1

KBaJU(PUKAHA: 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 CriocobGeH omnpeenuTh GU3NIECKYIO,
€CTECTBEHHOHAYYHYIO CYIIHOCTB IPOOIIeM,
BO3HMKAIOIINX B X071€ podeccHoHanbHOI
JeATeIIbHOCTH, IPOBECTH UX KaueCTBEHHBIHN 1
KOJINYECTBEHHBIN aHAIU3

OIIK-3.1 CrnocobeH MpoBOIUTH aHAIHM3 MPOOJIEM W 3ajiad,
BO3HHKAIOMIUX NpU padore B oOmacTu npodeccuoHaIbHON
AeSATEeIBHOCTH

OIIK-5 CriocobeH ocBanBaTh U IPUMEHSTh
COBpPEMEHHbIEC (DU3MKO-MAaTeMaTHYECKUE METObI
Y METO/Ibl UCKYCCTBEHHOTO MHTEIIJIEKTA IS
peieHus npodeccuoHaIbHBIX 3a1a4,
COCTaBJIATH MPAKTHUECKUE PEKOMEHIAINH T10
WCIOJIb30BaHUIO TOIYYEHHBIX PE3yIbTaTOB

OIIK-5.1 Bnageer COBPEMEHHBIMU
pacyeTHO-TEOPETUIECKUMH METOJIaMH, METOIaMH
KOMITBIOTEPHOTO MOJEIHPOBAaHUS U CcpelaMH pPa3pabOTKU
OPOrPaMMHOTO  OOECIICYCHHUS, NPUMEHSEMBIMH  IIPH
pelleHun 3a/1ad B cBoel nmpodeccruoHanbHON 00IacTu

[MK-1 CriocobOeH KpUTHYECKH aHATU3UPOBATh
COBpPEMEHHBIE MPOOIEMBbI TEXHUYECKON (PU3HUKH,
CTaBUTh 33Ja41 U pa3padaThIBaTh IPOTPaAMMY
WCCIICAOBaHMsI, BEIOUPATH aJIeKBaTHBIE CIIOCOOBI
Y METOJIbl PELICHUs SKCTIEPUMEHTAJIbHBIX U
TEOPETHUYECKUX 3a/1a4, HHTEPIIPETUPOBATD,
MPEACTABIATh U IPUMEHSTD HOJTy4CHHbIE
PE3yIbTaThl

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX PE3yJIbTaTax HCCIICIOBAHUN B
00JIACTH TEXHUYECKOW (DU3HKH

[1K-2 CriocoGeH caMOCTOATEIIHFHO BEIIIOIHITE

[IK-2.1 Bnageer coBpeMEHHBIMH (PU3MKO-TEXHUYECKHUMHU

(bU3MKO-TEXHUYECKHE HayYHbIC UCCICOBAaHUA |METOAAMH  TEOPETHYECKOTO M 3KCHEPHUMEHTAIbHOIO
JUISL OITUMU3ALMH [TaPaMETPOB OObEKTOB U HCCIIEeIOBaHUS

IIPOLIECCOB C UCII0JIb30BAHUEM CTAHJAPTHBIX U

crennaIbHO pa3paboTaHHBIX

HUHCTPYMEHTAJIbHBIX U [IPOrPaMMHBIX CPEICTB

[IK-3 CnocobGen popmynupoBats Texundeckue |[IK-3.1 3HaeT mnpuHUMIBI COCTaBICHHUS TEXHUYECKUX

3a7aHus, pa3padaTeIBaTh U UCHOIB30BaTh
CpEICTBA aBTOMAaTHU3alMK NIPU MPOEKTUPOBAHNN
U TEXHOJIOTMYECKOH MOIrOTOBKE IPOU3BOACTBA,
COCTaBJISITh HEOOXOAUMBIM KOMIUIEKT
TEXHUYECKOH TOKYMEHTalUU

3a1aHUI U TEXHUYECKOW TOKyMEHTALUN

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

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

3HAThb:

- OcHoBBI U QepeHInATFHON TreoMeTpur (TEH30PHBI aHalN3 Ha MHOTro0Opaswsx, ammapar
T epeHIanbHbBIX (OPM, TEOPUIO CBI3HOCTH HA METPUYECKUX MHOTOOOPA3UIX, TEH30Pbl KPUBU3HBI
Y KPYYEHUs), MOCTYNAThl U NpUHIKIBI OOIIEei TEOpUH OTHOCUTEIBHOCTH, PEISTUBUCTCKON MEXaHUKH

B UCKPUBJICHHOM IIPOCTPAHCTBE-BPEMEHY;

- ocHoBHble ypaBHeHus1 OTO, maBHBIM U3 KOTOPBIX SBJISIETCS ypaBHEHHE DHUHIITEHHA;

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

yMeThb:

¢dopm (ypaBuenus Kaprana);

[Tonp30BaThCs anmapaToM TEH30PHOTO aHAJIN3a Ha MHOTOOOPa3HsX;
MIOJIH30BATHCS anmapaToM TuddepeHHaTbHBIX GOopM;
YMETh IPEICTABIATh TEH30Pbl KPUBHU3HBI M KPYYEHHsI TIPY MOMOIIHX anmapara auddepeHnnaibHbIx

- cBOOOAHO BiaAeTh OCHOBHBIMU ypaBHeHus MU OTO;
- pemaTh 3a7a4d MPO M3IY4YECHHE I'PABUTAIMOHHBIX BOJH B KBAJPYIOJBHOM IMpPUOIMKEHUH, T.. B

HCPCIIATUBHUCTCKOM CJIydac;

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




BJIaJeTh:
- 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.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO



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.




