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Mporpamma aucumnnumHbl "Obwas Teopus oTHocutenbHocTn"; 02.04.01 "MaTemaTika 1 KOMNbIOTEPHbIE HayKK".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma aucumnnumHbl "Obwas Teopus oTHocutenbHocTn"; 02.04.01 "MaTemaTika 1 KOMNbIOTEPHbIE HayKK".

Mporpammy nmucuunnnHebl paspaboTtan(a)(v): 3aBenytownii kadenpoit, A.H. (noueHT) Monos A.A. (Kadoenpa reomeTpuu,
oTheneHne maremartuku), apopov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MK-1 CnocobeH 0eMOHCTpUpoBaTh (OyHOaMEHTabHbIE 3HAHUSI MaTEMAaTUYECKUX U

ECTECTBEHHbIX HayK, MPOrpaMMMpoOBaHNs N MHOPMALIMOHHBIX TEXHOMOM A

MnK-2 CnocobHOCTb NPOBOANTL HAay4HbIE UCCNENOBaHNS, HA OCHOBE CYLLECTBYHOLWMX
METOLI0B B KOHKPETHON 06nacTu NpogecCnoHanbHom eaTenbHOCTH

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

OCHOBHbIe MOCTynaThl, nexate B 0CHoBe 0bLiel Teopu OTHOCMTENBHOCTU U APYriX TEOPWIA, UMEIOWMX LieNblo
onvcaHue nonsi TAroTeHust; BblBO4 ypaBHEHW rpaBuTaumoHHoro nonsi B OTO, 0CHOBHble adodpekTbl obLwei Teopum
OTHOCUTENbHOCTW; MOHUMaTb 0COBEHHOCTY NPOLIECCOB, MPOUCXOAAWME B CUIbHBLIX FPaBUTALMOHHBIX NMONSX; UMETb
npencTtasneHne o Npobneme aHeprum-mMnynbca rpaBUTaUMOHHOrO Mons, 0 NpobneMe rpaBUTALMOHHbIX BOJH B 06Wer
Teopun OTHOCUTENbHOCTM.

JonxeH ymeTb:

NPUMEHATb NOoNy4YeHHble 3HaHNA ONA peleHnsa 3ana4, BO3HMKAWKMX Npn onncaHnm npoueccos, nponcxonoswmx s
CUNbHbIX rPaBUTALUMNOHHbBIX NONAX.

JlonxeH Bnagetb:

COBpPEeMeHHbIMM TeopeTNHECKMMN MeTooaMn nccnenosaHuA nonemn TaroTeHns, npUMeHseMbIMA B o6u.1e|7| Teopun
OTHOCUTENbHOCTW.

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:

1. 3HaTb OCHOBHbIE MOCTYNAThl, Nexatime B 0CHoBe 06Leil TeoprM OTHOCUTENBHOCTM 1 OPYrX
TEOPUIA, UMEIOLLNX LIENBIO ONMUCAHME NONSA TAFOTEHMS; BbIBOL YPaBHEHWI rpaBUTaLMOHHOIO NONs B
OTO, ocHoOBHbIE 3dddpeKTbI 0BLLE TEOPMN OTHOCUTENBHOCTH;

2. NoHUMaTb 0COHEHHOCTM MPOLIECCOB, NPOUCXOAAIWMNE B CUbHBIX FPaBUTALMOHHbIX MOMSX;

3. MeTb NpeacTaBneHne o NpobneMe sHepPrun-uMNynbca rpaBUTaLMOHHOIO Nons, o Nnpobneme
rpaBMTaUMOHHbLIX BOJIH B 0BLei Teopu OTHOCUTENBHOCTY;

4. BnageTb COBPEMEHHbIMM TEOPETUYECKMMI METO4aMMN UCCef0BaHMS MONel TAroTeHus,
NpVMeHsieMbIMK B OBLWE TEOPUM OTHOCHTENIbHOCTM.

5. NeMoHCTpMpoBaTb CNOCOHBHOCTb U FOTOBHOCTb MPUMEHSITb NOMYy4YeHHbIe 3HAHUS OS5 PelleHNs
3a4ay, BO3HUKAKLWKMX NPY ONMCaHNM NPOLIECCOB, MPOUCXOASWMNX B CUIIbHBIX FPaBUTALMOHHBIX MOMSX.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "61.8B.10B.03.03 OucumnaumHel (Mogynm)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHoi nporpammel 02.04.01 "MaTemaTnka u koMmnbloTepHble Hayku (MeTtoapl
MaTeMaTnyeckoro 1 anropMTMUYECKOro MOAENNPOBaHUS 0BLWeHaYYHbIX U NPUKNAAHbIX 3a8a4)" 1 OTHOCUTCS K
AMCLMMNMHaM no Belbopy.

OcBauBaeTcs Ha 2 Kypce B 3 CEMECTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHuLax ¢ ykasaHmemM Kosim4ecrtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuarowmxcs

O6was Tpyn0EMKOCTb OUCLIMIMNHBI COCTABASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTa - 35 4aca(oB), B TOM yncne nekuum - 0 4yaca(oB), npakTuieckme 3aHaTus - 34 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTosiTensHas paboTta - 73 yaca(os).
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Mporpamma aucumnnumHbl "Obwas Teopus oTHocutenbHocTn"; 02.04.01 "MaTemaTika 1 KOMNbIOTEPHbIE HayKK".

KoHTponb (3a4éT / ak3aMeH) - 36 yaca(oB).
dopma NPOMEXYTOHHOrO KOHTPONS ANCLUUMINHBI: 3K3aMeH B 3 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Bupbl u yacbl KOHTaKTHOM paboThbl, Camo-

MX TPYA0EeMKOCTb (B Yacax) cToN-

N Paspenbl aucumMninHbl / Ce- [Nekuuwn,llekuum| Npaktu-|Mpaktn-fla6opa-Nla6opa-| T€Nb-
monyns MEeCTp| Bcero | B 3an. | 4yeckue |4yeckue [TopHble|TOpHble| Has
copme [3aHATMA,| B an. |paboTbl,| B an. pa-

Bcero |chopme| Bcero |chopme | 6oTa
1. |Tema 1. 'paBnTaums Kak reomeTpus. 3 0 0 4 0 0 0 14

Tema 2. OCHOBHbIE CBELIEHWS N3 PUMaHOBO

2. reOMeTPUIL, 3 0 0 8 0 0 0 14
3. |Tema 3. YpaBHeHusa DitHwTelHa. 3 0 0 6 0 0 0 14
4. Tema 4. MNpunbnuxeHue cnaboro nonsi. 3 0 0 8 0 0 0 14
5. |Tema 5. Kocmonornyeckme mogenw. 3 0 0 8 0 0 0 17
NToro 0 0 34 0 0 0 73

4.2 CopepxaHue auCUUMINHbI (MOBYNSA)
Tema 1. paBuTaLMSA KaK reoMeTpusi.

OcHoBbl crieuuanbHoi Teopun oTHocuTenbHocTW. FeomeTpus MuHkosckoro. CBeToBO KoHyc. BpemeHHononobHble,
cBeTonofobHble U NPOCTpaHCTBEHHONOA06HbIE BEKTOPBLI. MNpeobpasosaHns koopavHat. 'pynna JlopeHua.
NHBapnaHHoCTb UHTEpBana npu npeobpasasaHusx JlopeHua. 3amMenneHme BpEMEHN U ANWHBI. 4-CKOPOCTb. DHEPrus
noKos.

Tema 2. OCHOBHble cBeAeHUS U3 puMaHOBOM reoMeTpuun.

OCHOBHbIE CBEOEHNS U3 PUMAHOBOW reoMeTpun. TeH3opbl, MeTpuka. KoBapuaHTHble Npom3BoaHble. KoBaprnaHTHas
MOCTOSHHOCTb METPUYECKOrO TEH30pa. TEeH30p KpUBK3HBI, Puyun, ckansipHas kpuenaHa. OcHoBbI 0bLei Teopum
oTHocuTenbHoCTU. ['paBnTaums kak reometpus. JBrXeHne To4e4HON YacTuLbl B UICKPUBIIEHHOM
NpOCTPaHCTBE-BPEMEHMN.

Tema 3. YpaBHeHUs1 DUHLUTENHA.

BapburpoBaHue narpaHxuana diiHwTenHa-MmnebepTa. YpaBHeHUs SiiHwWTenHa. Y paBHEHNE CKaNsSpPHOro Nons BO
BHELUHEM rpaBnTaLMOHHOM none. TeH30p SHePrun-uMnynbca CKanspHOro nons B UCKPUBNEHHOM
NpOCTpaHCTBE-BpEMEHN. TEH30p SHepPrun-umnynbca naeanbHom xuakoctu. Pewenve Wsapuwwnbaa. MOpUsoHT YepHoi
Abipbl. [eogeanyeckne B npocTpaHcTee-speMerm Lisapuwunnboa

Tema 4. NMpubnnxeHune cnaboro nons.

MocTHblOTOHOBCKOE NprbnunxeHne. Cmelermne nepurenvs Mepkypus. OTKNOHEHWE NyyYa CBeTa B rpaBMTaLMOHHOM none
ConHua. Opyrue Habnofaemble agdeKTbl B CONHEYHO cucteme. MpubnuxeHune cnaboro nonsi. MpaBUTaLMOHHbIE
BOJHbI. [Tnockre BonHbI. [eHepauus rpaBUTaLMOHHbIX BOMH. [IBoOHbIE cuCTEMBI. [leTekTupoBaHme rpaBuTaLnoHHbIX
BOJH.

Tema 5. Kocmonornyeckue monenu.

Kocmonoruyeckne mogenun. KocMonornyeckas nocTosHHas v peweHve dinHwrerHa. Pewenuns ®puamarHa. OTkpbiTas,
3akpblTas U NPOCTPaAHCTBEHHO-NNoCcKas BceneHHas. CtaHaapTHas asonoums. JoM1UHMpoBaHUe n3nyvyeHus.
LomuHmposaHmne BewecTtsa. KpacHoe cMelleHne. 3akoH Xabbna. PenvktoBoe usnyyenuve.lpobnembl cTaHOapTHON
mopenu

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpeLcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMUNANUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmnecs YnutarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUs, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolwmxcst pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHbIMI Pecypcamu, BKoYas:
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Mporpamma aucumnnumHbl "Obwas Teopus oTHocutenbHocTn"; 02.04.01 "MaTemaTika 1 KOMNbIOTEPHbIE HayKK".

Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkaszom MuHMcTEpPCTBA Haykm 1 Bbicwero obpasoBaHus Poccuiickoin @enepauun ot 6 anpens 2021 rona Ne245)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta
A.B. Banakun Knaccuyeckne Tectbl Teopun rpaeutauum - http://old.kpfu.ru/f6/bin_files/balakineooto!35.pdf
ApX1B 3NEeKTPOHHBIX Nybnukaumii Hay4YHbIx ctatei - hitp://arxiv.org/

N.B. Xpunnosuy ObLwas Teopusi OTHOCUTENBHOCTH -
https://reslib.org/reader/web/viewer.html?file=%2F %2F cdn.reslib.org%2Fpdf%2FaHR0cDovL2xpYi5tZXhtY XQucnUvZ2VOLnBo«

6. dOoHA OLEeHOYHbIX CPeaCcTB MO AucUUNIuHe (MOOYNI0)

DOH/ OLIEHOYHbIX CPeaCTB Mo AUCUMUNANHE (MOOYMI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPECTB BK/HOYaET OLEHOUHbIe
cpencTBa TEKyLEero KOHTPONSA 1 OLEHOYHbIe CPEICTBa NPOMEXYTOUYHOM aTTecTalum.

B dpoHIe oLeHOYHbIX CPeacTB COAePXUTCS creayiolas UHgpopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3dynbTataM 06y4eHus Mo LUCLUMNIMHE (MOLYNiO);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKIM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHUs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPWM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNouas TpeboBaHus, NpeabsBnsieMble K OeACTBUSAM 00yyalowwmxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHns pas3nuyHbIX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO ANCUMNINHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnanHbl (MOaynsi) npegnonaraeT M3y4eHne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
Nutepatypa MoxeT BbiTb AOCTYyMHA 0by4atowmnMcsl B OAHOM U3 OBYX BapUaHTOB (M60 B 060MX N3 HIX):

- B 3NIEKTPOHHOM BUE - YEPEe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKnto4eHHbIX KDY norosopos ¢
npasoobnanarensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyvaroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBUU C NpaBunamy nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBEAEHMM 0OYYaIoLLMMCS CBOEMO NI0rMHA 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHMM NevaTHbIX N3aaHnin GubnnoTeyHblin
oOoHA, OomXeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTta He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnngapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMTNINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON y4ebHOM nuTepaTypbl, HEOBXOAUMO 41 OCBOEHWUS AMCUMNAMHBI (MOSYNS),
HaxoguTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensimu SNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNUHBI (MOOYNS)

A.B. BanakuH Knaccuyeckue TecTbl Teopun rpasutauum - http://old.kpfu.ru/fé/bin_files/balakineooto!35.pdf
ApPXMB 3NEKTPOHHbIX Nybnmkauuii Hay4HbIx cTaten - http:/arxiv.org/

N.B. Xpunnoeuny Obuias Teopmst OTHOCUTENBHOCTHU -
https://reslib.org/reader/web/viewer.html?file=%2F %2F cdn.reslib.org%2Fpdf%2FaHR0cDovL2xpYi5tZXhtY XQucnUvZ2VOLnBo«

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTuyeckue | B xone noarotosky K ceMmHapam n3yymTb OCHOBHYIO MTepaTypy, 03HaKOMUTLCS C OOMOHUTENbHOW

3aHaTNA nMTEpaTypoOii, HOBLIMMK MyBnMKaUMAMY B NEPUOANYECKMX M3NAHUSIX: XypHanax, rasetax u 1.4. Mpu
9TOM Y4eCTb pekoMeHaaummn npenoaasatens n TpebosaHus yiebHo nporpammel. [lopabaTbiBaTb
CBOW KOHCMEKT Nnekuuun, genas B HEM COOTBETCTBYIOWME 3anucn N3 nutepaTypbl, PeKOMeH00BaHHOWN
npenoaaBaTenem n NpenycMOTPEeHHON y4ebHo NporpamMMoii.

camocTosi- | CBOEBPEMEHHOE 1 KAYECTBEHHOE BbIMNOMHEHNE CaMOCTOATENbHON paboThl 6a3upyeTcs Ha
TenbHas COONI0AEHNN HACTOSWMX PEKOMEH AL U N3YYEHUN PEKOMEHOOBAHHOM nuTepatypbl. CTyneHT
paboTa MOXET LOMOMHNUTL CAUCOK NCMNONb30BaHHON NUTEPATYPbl COBPEMEHHBIMU UCTOYHMUKAMU, HE
NPeLCTaBNEHHBIMU B CNINCKE PEKOMEHLOBAHHOM NTEPATYPbI, U B AaNbHEAEM NCNONb30BaTb
coBCTBEHHbIE MOArOTOBMEHHbIE Y4eBHbIE MaTEPUanbl MPY HANMCaHUW KYPCOBBIX U AWUMAOMHBIX paboT.

3K3aMeH Ok3amMeH NPoBOANTCS B NCbMEHHON hopMe. DK3aMeHaLNOoHHbI BuneT coaepXxuT Aga Bonpoca us
nporpammbl Kypca 1 oaHy 3agady. [MonHbii 0TBET Ha KaXablii BONpoc oueHmBaeTcs B 20 6annos,
npaBunbHOE pelweHre 3anaqn oueHusaeTcs B 10 6annoB. HenonHelli 0TBET, YaCTMYHOE peLleHre
3a4a4v 1 pelweHne 3aaaym, cogepxallee o Wibky, OLEHVBAIOTCS MEHbLIUM YMCTIOM 6annoB. 9K3amMeH
CYMTaeTCs CAaHHbIM, ECNW NPU OTBETE Ha 9K3aMeHaUMOHHBI 6uneT HabpaHo He MeHee 28 6annoB.
Mpw NpocTaHoBKe OLEHKM Yncno 6annos, HabpaHHbIX HA 9K3aMeHe, CyMMUPYETCS C YMCioM 6annos,
HabpaHHbIX Ha NPAKTUYECKUX 3aHATUSIX. DK3aMEHAaLMOHHbIA BUNeT cofepXuT BOMPOCH! 1 3a8ayu 13
BCEX pa3nenoB Nporpammsi.

10. MepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooyno), BKJlouyas nepedeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MNpunoxeHnun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKomn 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolye KOMMOHEHTbI:

MoMelleHnst 015 CaMOCTOSITEeNbHON PaboThl 0B6YYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALlEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamTopun s KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTEp 4NS pacneyarky pas3natoyHbix MaTepuanos.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBanWAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NPOLEcCe NPUMEHSIOTCS creaytolwme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTE NHpopMaLMK 0By4YaloWMMNCs MHBANIMAAMY U NLAMW C OrPaHNYEHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- cO3[aHve TEKCTOBOW BepcUM Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX Bnoax 6e3 noTepun OaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBnatypbl;

- CO3[4aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY W Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMA 4N Nepeaayn MHGOopMaLIMm, OpraHn3aLmm pasnuyHblx
hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENNYEHME NPOLOMXKNTENIbHOCTU caa4m oby4atolwmMcst UHBANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTaHOBNEHHOW MPOAONXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6oree 4yeM Ha 20 MUHYT;

- NPOLONXMNTENBHOCTU BbICTYMEHNS 0ByyatoLerocs Npu 3awmTe KypcoBoi paboThl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma cocTtasneHa B cooTBeTcTBUM ¢ TpeboBaHuaMu GIrOC BO 1 yyebHbIM nnaHom no HanpasneHuto 02.04.01

"MaTtemaTtrka n KOMNbIOTEPHbIE HAyKN" 1 MarucTepckomn nporpamme "MeTtogbl MateMaTMyeckoro 1 anropuTMM4eckoro
MOLEennpoBaHus obLeHay HbIX ¥ NPUKNaaHbIX 3aday”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.03.03 Oblas Teopusi OTHOCUTEIbHOCTHU

MepeyeHb nuTepartypbl, HEOOXOAUMOW L4JIi OCBOEHMUS OUCLMMAUHBI (MOLYyNs)

HanpaeneHnue nogrotosku: 02.04.01 - MaremaTtuka 1 KOMObIOTEPHBIE HAYKK

rlpO(*)Vlﬂb noaroToBku: MeToabl MaTeMaTnyeckoro u anropnTtMn4ecKkoro MoaoenmpoBaHmnA 06u_.|,eHaqub|x n npuknanHbix
3anad

Keanudukaums BbiMycKHMKa: MarucTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1. Wrnatbes, tO. I'. MaTtemaTuyeckue 0CHOBbI (OU3VMKK: C NpuMepamn peweHns 3agad B CKM Maple: [yqebHuk] / HO. . 1.
Wrnatbes, Opuin MeHHaguesny. Matematuyieckne OCHOBbI (OU3NKK : C NpuMepamm peweHns 3agay 8 CKM Maple:
[yuebHuk] / tO. I'. UrHaTbes, A. A. AracpoHos ; KazaH. (MpuBonx.) dpenep. yH-T, VIH-T matematuku u mexaHuku um. H. U.
Nob6ayvesckoro.- KasaHb: [KaszaHckuit yHuBepcutet], 2016 .- 239 c.

2. ®opToB. B.E., ®Pusnka BbICOKUX NNOTHOCTEN aHEprum [SnekTpoHHbIn pecypc] / PopTos B.E. - M. : PUSMATINT,
2013. - 712 c. - ISBN 978-5-9221-1468-4 - Pexum gocTtyna: http://www.studentlibrary.ru/book/ISBN9785922114684.html

JdononHutenbHaa nuteparypa:
1. Nlykaw, B. H. ®duaunyeckas kocmonorns [OnekTpoHHbIn pecypc] / B. H. Jlykaw, E. B. Muxeesa. - 9nekTpoH. aaH. -
Mockea: dunamatnut, 2012. - 404 c. - Pexum goctyna: https://e.lanbook.com/book/5279
2. CypavH, B. T. MNsTasa cuna [OnekTpoHHbI pecypc]: yueb. nocobue - 9nekTpoH. aaH. - Mockea: MLIHMO, 2009. - 40 c.
- Pexxnm poctyna: https://e.lanbook.com/book/9422

3. MaTemaTnyeckue 0CHOBbI COBPEMEHHOW TEOPUW FpaBuTaumm [SnekTpoHHbIl pecypc]: MoHorpadpusi / O. B. Babyposa,
B. H. ®ponos. - M.: NpomeTeii, 2012. - 128 c. - Pexnm goctyna:
http://www.studmedlib.ru/book/ISBN9785704223627 .html
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.[1B.03.03 Oblas Teopusi OTHOCUTEIbHOCTHU

I'Iepe'-|e|-|b MH(POPMaLLMOHHbIX TEXHONOMMW, UCNONb3YyeMbIX AN1s1 OCBOEHUS AUCLUMIUHbI (MOJJ,ynSl), BKJlro4yas
nepedyeHb nporpaMmMHOro obecneyeHns u MH(OPMaLMOHHbIX CMPaBOYHbIX CUCTEM

HanpaeneHnue nogrotosku: 02.04.01 - MaremaTtuka 1 KOMNbIOTEPHBIE HAYKM

rlpO(*)Vlﬂb noaroToBku: MeToabl MaTeMaTnyeckoro u aropuTMn4ecKoro MoaoenmpoBaHnA 06u_.|,eHaqub|x 1 npuknanHbix
3anad

Keanudukaums BbiMycKHMKa: MarucTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

CtpaHnua 9 13 9.




