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Mporpamma gucumnnuHel "MaTtematuka"; 21.03.03 "eoge3uns n ANCTaHUMOHHOE 30HAMPOBaHMUE".

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 gucumnnuHel "MaTtematuka"; 21.03.03 "eoge3uns n ANCTaHUMOHHOE 30HAMPOBaHMUE".

Mporpammy amcuunnuHel paspabdoTan(a)(n) npogoeccop-koHcynbTaHT AMuHoBa A.B. (Kadghenpa teopnm 0THOCUTENBHOCTH
n rpasutaumu, Otoenexve umasmku), Asya.Aminova@kpfu.ru ; goueHt, K.H. (ooueHT) Janwes P.A. (Kadenpa teopun
oTHOCUTENbHOCTY 1 rpasnTaummn, OtoeneHne gpusnkm), Rinat.Daishev@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OoK-7 CMoCoBHOCTb K cCaMoopraHunsaunm u camoobpasoBaHuto
MK-1 CNOCOBHOCTL K BBINOMHEHNO NPUOAMXKEHHBIX aCTPOHOMUYECKNX ONPeaeNneHNiA,

Tonorpago-reone3nyecknx, aapogpoTOCbEMOYHbIX, POTOrpaMMETPUYECKUX,
rpaBnMeTPUYEcKnX paboT ons obecneyeHns KapTorpacupoBaHns TepPUTOPUm
Poccuinckon depnepaumn B LLENIOM UAK OTAENbHbIX €€ PErMOHOB M Y4aCcTKOB

MNnK-24 CnocobHOCTb K pa3paboTke COBPEMEHHBIX METOLOB, TEXHONOMMIA 1 METOLUK
NpoBeaeHns reoaesnyeckmx, Tonorpadpo-reogesnyeckmx, oTorpaMmeTpruyeckmx u
A3p0POTOCHEMOYHbBIX paboT

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:
TEeopeTnYecKne OCHOBbI MaTeMaTNUYeCcKoro aHanmaa

JonxeH ymeTb:

ncrnonb3osartb 3HaHWEe TEOPETUYECKMX OCHOB MaremMaTmuyeckoro aHanvsa npy aHanunae pasnnyHblX QyHKLNR,
MCNoNb30BaTb TEOPETUYECKNE NMOHATUSA U NMPaKTUYEeCK1e MeToabl Npu pelleHnn 3ana4d, BO3HUKAKLWMX B Pa3nnyHbIX
prn3nyecknx Kypcax

JonxeH Bnanetb:

BnaneTb OCHOBHbIMU MOHATUSIMU TEOPUW COYHKLIMIA OLHOM 1 MHOTVX NEPEMEHHbIX, MeTofaMun AugepeHLMPOBaHNS 1
VHTErp1poBaHns (oyHKUWA, METOAAMN pelleHnst audodpepeHLmnanbHbIX YpaBHEHWA, NpuemMamy paboTbl ¢ psaaaMu u
UHTerpanamm ot oyHKLUIA MHOMMX NEPEMEHHbIX

JlonxeH 0eMOHCTPUPOBaTbL CMOCOBHOCTb Y FOTOBHOCTb:

B pe3ynbrarte 0CBOEHUA ONCLUMITNHDbI 06y'-|a+ouw||7|csl OONXeH OeMOHCTPMPOBATb CNOCOBHOCTb U FOTOBHOCTb
NPUMEHATb TEeOpPEeTn4eCKne OCHOBbI MaTteMaTn4eCkoro aHanmnaa npun aHain3e pa3nnyvHblxX qDYHKLLMIZ, peweHnn 3anad,
BO3HMKAKOWMX B pasnnyHbIX oU3nNYECcKmx Kypcax

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oncumnnuHa (Mogynb) BKNtoYeHa B pasgen "B1.6.8 ducumnnuHbl (Mogynmn)" OCHOBHOM NpodieCcCUoHanbHow
obpasoBatenbHoi nporpammel 21.03.03 "Meoae3mnst u OUCTaHUMOHHOE 3o0HAnpoBaHue (KocMmmyeckas reonesuns u
HaBuraums)" n oTHocuTCS K 6a30Boi (06WeNPOCPeCcCUoHaNbHOM) YacTu.

OcBauBaetcs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUEeM KONMYECTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI cocTaBnseT 15 3aueTHbix(ble) eanHuL(bl) Ha 540 Yaca(os).

KoHTakTHas paboTa - 279 4aca(oB), B TOM 4ucne nekumm - 123 yaca(oB), npakTnyeckme 3aHsaTus - 156 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTosiTenbHas pabota - 189 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 72 yaca(oB).

dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNMUHBIL: 3a4eT U 9k3aMeH B 1 CEMeCTpe; 3a4eT 1 9K3aMeH BO 2 CEMECTPE; 3a4eT
B 3 cemecTpe.

4. CopepXxaHue oUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYeCcTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN
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4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buaobl n yachbl
KOHTaKTHOW paboThbl,

Pasnenbl puCUMNANHDI / MX TPy A0EMKOCTb CamocrosiTenbHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUA pab6ortbl

1 Tema 1. BBeneHue B BbiCLWYIO 1 > 4 0 10
MaTemaTtmky.
Tema 2. Teopus NMHEAHbIX CUCTEM.

2 BekTopHas anrebpa. 1 3 12 0 10
Tewma 3. MNpenen

s nocnenoBaTenbHOCTH. 1 6 2 0 10
Tema 4. MNpenen dyHKLUN.

4. HenpepblBHOCTb QyHKLIMN. 1 6 10 0 10
Tema 5. ndbdpepeHumanbHoe

5. lucyncneHve oyHKUMN 0aHOM 1 9 20 0 10
nepemMeHHo.
Tema 6. VIHTerpanbHoe ncumcnexHme

6. [PYHKUUN OOHON NEPEMEHHOW 1 4 16 0 12
(HeonpeneneHHbIe NHTerpanbl).

v Tema 7. AHanutnyeckas reomeTpus 1 6 8 0 10

" |Ha NNOCKOCTM M B NPOCTPAHCTBE.
Tema 8. VIHTerpansHoe ncumcnexHme
8. [yHKLMM 0OHOM NepeMeHHOoN 2 10 12 0 21
(onpeneneHHble HTerpansbl).
Tema 9. ndpdepeHumnanbHoe
9. |ncyncneHe OYHKLNN MHOIX 2 17 18 0 20
NepeMEHHbIX.

Tema 10. Yucnosble n

10. GOYHKUMOHanNbHbI pagbl. Pagsl dypbe 2 12 12 0 20
11.|Tema 11. NlnHeitHas anrebpa 2 12 6 0 20
12 Tema 12. KpaTHble, KpMBONMHENHbIE 3 15 16 0 12
1 MOBEPXHOCTHbIE MHTErpanbl.
13.[Tema 13. Teopwus nons. 3 3 4 0 12
14. Tema 14. OudbdpepeHumanbHble 3 18 16 0 12
ypaBHEHMS.
NToro 123 156 0 189

4.2 CopepxaHue aUCUUMIUHLI (MOBYNSA)
Tema 1. BBegeHue B BbICLUYIO MaTeMaTuKy.

OneMeHTbl Teopun MHOXeCTB. OCHOBHbIE MOHATUS U 3aKOHbI OTMKW. KBaHTOPbI U X CBONCTBA. ONeMeHTapHble
onepauuu Haa MHoxecTeamu. [ponsseneHre MHOXeCTB. MHOXeCTBa HaTypanbHbIX, PaLMOHaNbHbIX, BEWECTBEHHbIX U
KOMMNEKCHbIX Yncen. dyHkums, unm otobpaxeHue. ViHbekums, clopbekumns n buekuns. ObpatHoe oTobpaxeHue.
Komnoauums otobpaxeHuii. OTHoweHWe nopsaka. YnopsaoueHHOe 1 BNONHE YNopsaodYeHHoe MHOXecTBOo. MaxopaHTa.
MakcumyM. TouyHas BepxHss rpaHb. OrpaHuyeHHoe MHOXeCTBO. MOHOTOHHbIE chyHKLMK. Bo3pacTatrowue v ybbisatowwme
pyHKLUMN.

Tema 2. Teopusi NMHeNHbIX cucteM. BektopHasi anre6pa.

Yucnosoe none. CUCTEMbI NIMHEVHBIX YPaBHEHWUI 1 OCHOBHbIE ONPedeneHns: MaTpuua n paclmpeHHas marpmua,
COBMECTHOCTb, ONpeaeneHHoCTb, 3KBMBaneHTHoCcTb. Metopq Maycca peweHns nnHenHon cnuctemsl. MNMepectaHoBKM N-ro
nopsaka. Onpegenutenb N-ro nopsaka u ero ceoctaa. Anrebpaundeckoe gononHeHve. MuHopbl k-ro nopsioka. PaHr
MaTpuLbl. SneMeHTapHble Npeob-pasoBaHust. JInHeliHble (BEKTOPHbIE) NPOCTPaHCTBa. JIMHenHas 3aBUCMMOCTb 1
He3a-BUCUMOCTb CUCTEMbl BEKTOPOB. PaamepHocTb 1 6asnc. Teopema o HasncHom MuHo-pe. Teopema KpoHekepa -
Kanennw. Peuent pelweHns Npon3sonbHOM cucteMbl. HopManbHas doyHoamMeHTanbHas cuctema peweHunin 04HOPOLHOW
NIMHEeHOW cncTe-Mbl. MHOXECTBO pelleHniA HEOAHOPOAHOW NMHERHOW CUCTEMBI.

"eomeTpuyeckuin BekTop. JInHenHoe NPoCTPaHCTBO reoMeTprnyeckmx BeKTopoB. OPTOHOPMUPOBAHHbIA BEKTOPHbIN
6asuc. AcbdprHHbI Hasnc eBknmaosa npocTtpaHeTea E3. Iekaptos 6a3uc B E3. CkansipHoe npon3seaeHe BEKTOPOB,
€ro CBOWCTBA, BblYMCNEHNE B OPTOHOPMUPOBAHHOM 6a3unce, MEXaHNYECKMi CMbICH. BekTopHOe npon3seneHne BEKTOPOB,
€ro CBOWCTBA, BblYMCNEHNE B OPTO-HOPMUPOBAHHOM Hasnce, MexaHuyeckuii cMbicn. CMelaHHoe NponsBefeHne
BEKTO-POB, €0 CBOWCTBA, BbIYNCIEHVE B OPTOHOPMUPOBAHHOM Hasnce, reoMeTpruyeckuii cMoicn. [BoiHoe BEKTOPHOE
npousseneHne. ToxaecTso Skobu.

CrpaHnua 4 13 13.
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Tema 3. MNpepen nocnenoBaresibHOCTU.

Yuncnoeble nocnepoBaTenbHocTU. Cxoasiwmecs nocnenosarenbHocT. beckoHeuHo Manbie (bonblme)
nocneposatenbHocT. OCHOBHbIE TEOPEMBI O Npeaenax nocnegosartenbHocTen. Yincno e. MOHOTOHHbIE
nocneposaTenbHocTu. [NognocnenosarensHocTu. MNpenenbHble To4kM nocnenosaTensHocTn. Kputepuin Kown.

Tewma 4. MNMpepen cbyHKUuuN. HenpepbiBHOCTb (PYHKLUK.

MoHsTMe chyHKUMK. MOHATUE NPenenbHOro 3Ha4eHust pyHKumK. MoHATUe HenpepbIBHOCTY doyHKLMKW. Knaccudpmkaums
6eCKOHeYHO-ManbIx yHKUMIA. HenpepbiBHOCTL aneMeHTapHbIX qoyHKLMIA. 3amedaTenbHble npeaensl. Knaccudpmkaums
TO4Yek paspbiBa. MoHATNE pABHOMEPHOM HENPEPBLIBHOCTM COYHKLUMA. BEpXHSSA N HUXHAS rpaHn doyHKUMU. OCHOBHbIE
TEOPEMbI O HEMPEPbIBHBIX (PYHKLIMSX HA CErMEHTE.

Tema 5. OudpcbepeHumanbHoe ucymcneHme oyHKLMM oaHON NepemMeHHON.
OudppepeHumnanbHoe ncumcneHme gyHKUNA 04HON NepeMeHHON.
MoHsTME chyHKLMK, OndbdepeHLMpyeMoit B Touke. JdudpcpepeHuman goyHKLUUM, ero reoMmeTpudecknii cMoicn. Oblee

npegcTtasneHne o Metodax nuHeapmsaunu. NponssogHas hyHKUUN, ee CMbICT B pasnunyHblX 3agadax. [pasuna
HaxoXAeHUs Npon3BOAHON N andochepeHumana. MponseoaHas CNOXHOW 1 06paTHO PyHKUMIA. MIHBapUaHTHOCTb
doopmbl andpdpepeHumnana. uddepeHumpoBaHne QyHKUUA, 3a0aHHbIX NapaMeTpruyeckn. TOYKM aKCTpeMyMa yHKLUNN.
Teopema ®Pepma. Teopembl Pons, larpanxa, Koww, nx npumeHerue. MNpasuno Jlonutans. MNponssoaHbie 1
andbdbepeHumansl Bbicwnx nopsaakos. dopmyna Tennopa ¢ ocTato4HbIM YneHoM B doopme NeaHo u B chopme JlarpaHxa.
PasnoxeHne 0CHOBHbIX aneMeHTapHbIX PyHKLUUIA no dpopmyne Tennopa. NpumeHeHve dpopmynbl Terinopa ans
NPVBAMXKEHHBIX BEIYUCNEHWIA. YCNOBUSI MOHOTOHHOCTY CRYHKLUMW. DKCTPEMYM (OYHKLIUK, HeoBX0auMOe YyCnoBMe.
LocTaTo4Hble ycnoBusi. OTbiCKaHWe Hanbonbllero U HaMMeHbLero 3HaYeHni oyHKUMK, AndpdoepeHLmMpyemMoit Ha
oTpeske. ViccnenoBaHve BbINyKNOCTY coyHKUMK. Toukmn nepernba. AcuMnTtoTbl doyHKLMA. Obluas cxema uccnenoBaHus
GOYHKLUKN 1 NOCTPOEHUS ee rpadouka. BekTop-goyHKUMS ckanapHoro aprymeHTa. [oHaTtre kpusoin, rnagkas Kpusas.
KacatenbHas k kpusoW. KpusuaHa kpusow. Pagunyc KpuenaHbl. [TnaBHas HopManb. BuHopmans. KpyyeHue KprBon.

Tema 6. UHTerpanbHoe ucuncneHne oyHKLUM O4HOM NepeMeHHon (HeonpeneneHHble UHTerpanbi).

HeonpeneneHHbln uHTerpan. OCHOBHble MeTOLbl M (DOPMY/bl MHTErpupoBaHus. Anrebpa MHOrouneHoB. Pa3noxeHus
paumoHanbHol opobu Ha npocTeliwve. IHTerpupoBaHue paunoHanbHbix Apobelt. VIHTerpnpoBaHne HEKOTOPbIX
nppaumoHanbHocTeir. IHTerpuposaHune audpdpepeHumansHoro 6uHoma. IHTerpnpoBaHme HEKOTOpPbIX
TPUrOHOMETPUYECKMX U TMNEPOONNYECKNX BbIPaXKEHUIA.

Tema 7. AHanuTnyeckas reomeTpusi Ha NNIOCKOCTU U B NPOCTPaHCTBE.

MpocTeiiwne 3anaqn aHaNUTUYECKOR rEOMETPUN: PACCTOSHUE MEXAY ABYMS TOYKaMW, MNOWaAb TPEYroNnbHMKa 1 06beM
TeTpasgpa. SIBHOe, HesIBHOE 1 NapamMeTpuyeckoe ypaBHEeHUS MMHUN Ha NNOCKOCTU. PasnnyHble Buabl NpsIMO Ha
nnockocTn. Anrebpauvyeckne kpuBbie N-ro nopsaka. MpeobpasosaHve 0eKapTOBON CUCTEMbI KOOPAMHAT Ha MIOCKOCTY.
Knaccudpmkaums kpuebix 2-ro nopsaka. dPopma 1 CBONCTBA HEBLIPOXAEHHbBIX KPUBbIX 2-r0 Nopsiaka (anavnc,
runepbona, napabona): BepLMHbI, OKYCbl, SKCLEHTPUCUTET, OMPEKTPUCHI, ACUMMTOThI. YpaBHEHNS annnca,
runepbonbl, Nnapabonbl B nonsipoit cucteme koopamHat. Kpreble 2-ro nopsaka kak KOHUYeCKMe ceveHmns. SIBHoe,
HesiIBHOEe ¥ napameTpuyeckoe ypaBHeHVe NoBepxHOCTEN B NpocTpaHcTee. LunuHapryeckas n cgepryeckas CUCTeMbl
KoopauHat. PasnuyHble Bubl ypaBHEHWS NAOCKOCTU B MPOCTPAHCTBE: C HOPMaibHbIM BEKTOPOM, 06Lee, B 0Tpe3kax,
HopMupoBaHHoe. OTKNOHEHNE TOYKM OT MAOCKOCTU. 3aAaHne NMHUM B NMPOCTPaHCTBE: NapameTpryeckoe, Kak
nepeceyeHne OByx NoBepxHocTen. PasnuyHble Buabl NPSIMON B NPOCTPAHCTBE. TUMNUYHbIE 3aA4a4M Ha MPSMYIO 1
MNOCKOCTb: PACCTOSHME OT TOYKM A0 MPSMON, HAXOXAEHNE TOHYEK CUMMETPUYHbBIX OTHOCUTENbHO NMNOCKOCTN UK MPAMONA
n 1. 0. MpeobpasoBaHre 0eKapTOBOM CUCTEMbI KOOPAMHAT B NpocTpaHcTee. Yrnbl diinepa. NoeepxHOCTM 2-ro nopsaka
B E3 (ypaBHeHue n pncyHok).

Tema 8. UHTerpanbHoe ncuncneHne hyHKLUUM ogHOM NnepeMeHHoM (onpeneneHHblie UHTerpanbl).

MoHsTMe onpepeneHHoro uHTerpana. Cymmel Oapby n ux ceoiicTea. CylecTBoBaHNE ONPeLENEHHOro NHTerpana ans
HenpepbIBHbIX 1 KYCOYHO-HENPepbIBHbIX oyHKUmiA. CBocTBa onpeneneHHoro nHterpana. OueHKy MHTerpanos.
DopMmyrbl cpenHero 3HadeHus. CBs3b C HEOMPeLENeHHbIM NHTerpanom. ®opmyna HotoToHa-NeinbHuua.
eomeTpryeckme u consmyeckne NpUnoxeHns. MpubnuxeHHoe BbIYMCIEHNE 1 OLEHKA MOTrPELIHOCTEN.

Tema 9. OudpbcpepeHumanbHoe ucuucneHme PyHKLMN MHOTUX NepeMeHHbIX.
OnddepeHunanbHoe ncuncnerme OyHKUNA MHOMMX NEPEMEHHbIX.

EBkNMO0BO NpPOCTPaHCTBO N-n3MepeHuin. MHoxecTBa B N-MEepPHOM NPOCTPAHCTBE: OTKPbITble, 3aMKHYTbIE,
orpaHuyeHHble. KoMnakTHOCTb. PyHKUMM MHOTMX NepeMeHHbIX. [penen n HenpepbIBHOCTb OYHKLUMN. DYHKLNN,
HernpepbiBHbIe HA KOMNakTax. [NpoMeXyTo4Hble 3HaYeHMS HENPEepPbIBHbIX (DYHKLUMA HA IMHENRHO CBS3HbIX MHOXECTBaX.
YacTHble nponssogHble. [MonHbIn audpdpepeHLumarn, ero CBsA3b C YHaCTHbIMM NPON3BOAHBIMU. VIHBApPMaHTHOCTb POpMbl
nonHoro andpdpepeHumana. KacarenbHas NAoCKOCTb K MOBEPXHOCTU. [[€OMETPUYECKUA CMbICT MOSTHOMO
anddpepeHumana. NponssogHas no HanpasneHuto. ['paaneHT. HacTHble Npon3BoaHbIE Y AnddepeHumnanbl BbiCLIMX
nopsinkos. ®opmyna Teinopa. OTobpaxeHnss MHOrOMEPHbIX MPOCTPAHCTB. HenpepbiBHbIE 1 AndIhepeHUNpyeEMbIE
oTobpaxeHusi. PyHKLMOHANbHbBIE OnpeaennTenu. YCnosne He3aBMCUMOCTU CUCTEMbI (OYHKLIMIA. HesiBHbIE ChyHKLIMW.
TeopeMsbl cylecTBoBaHWA. [dudepeHUMpoBaHne HesBHbIX OyHKLMIA. Teopema 06 0bpaTHOM 0TOBpaxeHMU.
OKCTPeMyMbl (PYHKLMIA MHOTUX NepeMeHHbIX. Heobxoaumoe ycnosme akcTpemyma. JlocTaTouHOE YCNoBUE aKCTPEMyMa.
YcnoeHbI skcTpemyM. Meton MHoXuTenen JlarpaHxa.

Tema 10. Uucnosble n chyHKUMOHaNbHBI psaabl. Paabl dypbe
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YucnoBble U (PYHKLIMOHANbHbI PSab.

Yucnosble psgbl. CxoaumocTb U cymma psiga. Heobxoammoe yenosue cxonmmocTtu. [deictaus ¢ psoamu. Paaobl ¢
HeoTpuuaTtenbHbIMK YneHaMu. Mpru3Hakym cxoanuMocTu. 3HakonepeMeHHble paabl, PsAabl C KOMINEKCHBIMUA YeHaMu.
AbcontoTHas 1 ycnosHast cxogumocTu. MpusHak NerbHuua. CeolicTBa abCONMOTHO CXOOAWMNXCS PSAOB.
DyHKUMOHanbHble paabl. Obnactb cxogmumocTu. PaBHoMepHas cxoamumocTb. MNpuaHak Beilepwrpacca. CeolicTa
paBHOMEPHO CXOOSWMXCA PALOB: NOYNEHHOe anddepeHupoBaHme 1 nHterpmposaHue. CteneHHble paabl. Teopema
Abens. Kpyr cxogmnmocTtu. Psaabl Teiinopa n MaknopeHa. Pa3noxeHve doyHKLUMIA B CTENEHHbIE psabl. [TpunoxeHune
ps1OoB.

PasnoxeHue goyHKUMIA B TpUroHoMeTpuyeckuin psan dypbe. Pag ®ypbe no opToroHanbHOM cUcTeMe aN1eMeHToB
eBKmaoBsa npocTpaHcTea. HepaeeHcTBo beccens. [NonHble 1 3aMKHyTble cucTeMbl. [1oNHOTa U 3aMKHYTOCTb
TPUrOHOMETPUYECKON cuctembl. CXOOMMOCTb 1 paBHOMEPHAas CXOAMMOCTb TPUFOHOMETPUYECKOro psiaa dypbe. BansHue
rnagkocTy GoyHKLUMM Ha nopaaok ee koagocpuumeHtos Pypbe. MNoyneHHoe anddepeHumposaHune paga dypoe.
KomnnekcHas coopma psiaa dypbe. MoHATUME 06061WEHHON (yHKLMN.

Tema 11. JluHetHas anrebpa

Teopus NMHENHbIX NPOCTPaHCTB U IMHENHbIX ONepaTopoB. AKCMOMbI IMHEMHOMO NPOCTPaHCTBA. JIHeliHas 3aBNCUMMOCTb
BEKTOPOB. PaamepHoCTb 1 6a3uc. JInHelHbie NoANpOCTPaHCTBa U NMHeliHble o6onoukn. MNMepeceyeHre NoaNpPoOCTPaHCTB.
Cymma 1 npsimas cymma noanpoctpaHcTe. Teopema o nononHeHnn 6asuca. Teopema 0 paaMepHOCTU CyMMbl
noAanpocTpaHcTB. JInHelHble oTobpaxeHus. MaTpuua nuHeliHoro otobpaxeHus. JlHeinHoe NPOCTPaHCTBO NNMHENHbBIX
oTobpaxeHuii (Matpuy mxn). Komnosuumst otobpaxeHuii n ymHoxeHvne matpul. ObpaTHblii onepatop 1 obpaTtHas
matpuua. Oblwasa maTpuyHas rpynna cterneHn n Hag nonem P. O6pas u 5apo nuHenHoro otobpaxeHnsi. COBCTBEHHbIE
3Ha4YeHns 1 cobcTBEHHbIE BEKTOPLI IMHEHOro onepaTtopa. CnekTp onepaTtopa. Teoepma 0 CBSI3U reoMeTpuHeckom u
anrebpanyeckoli KpaTHOCTV cobCTBEHHOrO 3HaveHust. MNepexon kK HoBoMy 6a3ncy 1 MHBapUaHTbl TMHERHOro oneparopa.

NuHeHble, 6UnNHenHble, KBaapaTUYHbIe.

NuHeiiHas doopma (koBekTop). ConpsixXeHHoe NPOCTPaHCTBO 1 Kobasunc. [yanbHbii (B3anMHbI) kobasuc. bunuHeiiHole
hopmbl. MaTpuua 6unuHelriHon chopmMbl. CUMMETPUYECKME 1 KOCOCUMMETPUYECKME BUnnHenHble doopMbl. Mepexon K
HoBoMy 6asucy. KBagpatuyHbole oopmbl. Teopema Jlarparxa. MiHaekcel nHepumn Hag nonem R, Teopema nHepumn.
MonoxwmTenbHO onpeneneHHble kBagpaTuyHble oopMbl. Kputepwuii CunbsecTtpa.

Tema 12. KpaTHble, KpMBONMHENHbIE U NOBEPXHOCTHbIE UHTErparnbl.

KpatHble, KpUBONMHENHBIE 1 MOBEPXHOCTHbIE MHTErpanbl. JBOVHOW 1 TPOMHON MHTerpasbl, ux ceoincTea. CeeneHue
KpaTHOro MHTerpana k noBTOPHOMY. MoHATE N-KpaTHOro UHTerpana. 3ameHa nepemMeHHbIX B KpaTHbIX MHTerpanax.
MonsipHble, LMNMHAPUYECKME U cpepuyeckme KoopamHatbl. KpuBonuHeiHble HTerpasbl. Vix CBOMCTBA U BbIYUCIEHNE.
MoBepxHOCTHbIE UHTErpanbl. Vx cBOMCTBA U BblYMCNEHNE. [eOMeTprYECKE N MEXAHNYECKIE NMPUNOXEHNS KPATHbIX,
KPUBONMHEMHbIX M MOBEPXHOCTHbIX MHTErPasoB.

Tema 13. Teopusa nons.
Teopwus nons.

CkansipHoe 1 BekTopHoe none. Linpkynsauns BekTopHOro nons soonb kpusoi. Pabota cunosoro nonsi. Motok nons Yepes
noeepxHocTb. Dopmyna Maycca-OcTporpanckoro. [rBepreHums BEKTOPHOIO Mons, ee douanyeckuii cmbicn. dopmyna
Crokca. Potop BektopHoro nons. Onepatop MaMunbtoHa. MNoTeHuuansHoe none, ero CBoOCTea. Ycnosume
noTeHumanbHocTu. HaxoxaeHve noteHumana. ConeHongansHoe none, ero CBOMCTBA 1 cTpoeHue. [None poTopa.
BekTopHbI noTeHumarn.

Tema 14. OudcbcpepeHumnanbHble ypaBHEHUS.
IdunpdoepeHumanbHbie ypaBHeEHNS 1-ro nopsaka ¢ 0AHOM HEM3BECTHOW (PYHKLMENR:

DopMynMpoBKa 1 [OKA3aTENbCTBO TEOPEM CYLECTBOBAHUS U €AUHCTBEHHOCTY peweHns. OCHOBHbIE UHTErPUPYEMBIE
TWMbI ypaBHEHUI 1-ro nopsaka. YpaBHEHWs, HE paspeLleHHbIE OTHOCUTENBHO NMPOV3BOLHOIA.

YpaBHeHus n-ro nopsaka:

YDaBHeHI/Iﬂ, gonyckawuwmne noHnxXeHnd nopsaoka. JInHeHbIe ypaBHEHUA N-ro nopsnka. Obuiee peweHne NWHENHOoro
OOHOPOOHOIo ypaBHEHUA. JInHenHbIe HeoOHOPOAHble YpaBHEHNA N-ro nopsaka. Obuee peweHne NMHENRHOro
HEeOoOHOPOOHOIo ypaBHEHUA. JInHeHble OOHOPOAHbIE YpaBHEHUS C NMOCTOAHHBIMU KO3hdOULIMEHTAMU N NX PeLIeHue.
JInHenHble HeOoOHOPOAHbIE YpaBHEHNS C NOCTOAHHBIMU KO3 (PULIMEHTAMU N HAXOXAEHWE OAHHOMO peweHnsa ons
Pa3nnyHbIX BUOOB cBoboHoro YneHa. Meton Bapunaunm npon3BOSibHbIX MOCTOAHHbIX.
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Cwnctembl gudbdpepeHumanbHbiX ypaBHeHuin: HopmanbHas cuctema. Teopema cylecTBoBaHMS U € QNMHCTBEHHOCTH
peweHns. Cuctembl NMMHENHbIX ypaBHeHW. CUCTEMbl OLHOPOLHbBIX YpaBHEHUA. Teopembl 0 peleHnn. BpoHckmaH
peweHuns. dyHaameHTanbHas matpuua. Obuee peweHue u pelweHne 3anadv Kown B matpuyHoi coopme. Cructema
HEOLHOPOAHbBIX ypaBHeHun. ObLee peweHune 1 peleHne 3aaayv Kown B matpunyHoi goopme. HaxoxaeHne
WHTErpupyeMblix KOMOUHaUWIA AN CUCTEMbI U NEPBbIE MHTErpanbl. PelleHne CUCTEMbI ypaBHEHUIA, 3aJaHHbIX B
CUMMeTpUYHOM doopme. VIHTerpuposaHue cuctembl audpdpepeHumnanbHbiX ypasHEHWUA NyTEM CBEAEHNS K OOHOMY
ypaBHeHUto 6onee BLICOKOro nopsaka. CUCTEMbl MMHERHBIX YPaBHEHWI C MOCTOSHHBIMU KO3(hULNEHTAMN.
XapakTepucTmyeckoe ypaBHeHue 415 0HOPOAHON CUCTEMbI U XapakTepuctudeckme yucna. PeweHre ogHOPOOHON
cuctembl. PeweHne HeogHopoaHoM cuctembl, MeTon BapraLm Npou3BObHbIX MOCTOSAHHBIX. [TOHATUE O KpaeBbIX
3apadax. 3agada Wrtypma-Iinysmnnga. dyHkumus MNpuHa. MeTton noctpoeHus goyHkumm I'puHa. duramnyeckas
WHTEepnpeTauuns yHKUMmn [MpuHa.

ONEeMEHThI Teopun yCTOVIHI/IBOCTI/I.

OcHOBHble onpeneneHns 1 NOHATUS TeopUn YCTOMYMBOCTU. TprBMaNbHOE pelleHne 1 ero yCTon4mBocTb Mo J1anyHosy.
MpocTenwne TMNbl TO4EK NOKOS A1 OOHOPOLHOW CUCTEMbI ABYX YPABHEHWUI C ABYMS HEM3BECTHBIMM N UX YCTONYUBOCTb.
06 nccnenoBaHMKM HAa YCTOMYMBOCTb MO NEPBOMY NpubnuxeHnto. Meton coyHkumn J1sinyHoBa. OCHOBHbIE TEOPEMBI
NanyHosa.

YpaBHEHWS C HaCTHbIMM NPOU3BOAHBIMU MEPBOro Nopsaka.

Obuee pelweHre 1 3aaaya Kowwn ons NMHEMHOro ypaBHeHWs; oblee peleHne 1 pelweHve Kowwn ans KBasunmHenHoro
ypaBHeHWsI.

5. MepeyeHb yueO6HO-MeTOAMUYECKOrO 06ecneyeHus Ajisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTns. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOATENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOSTENbHYIO0 paboTy. CamocToaTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbBHOE OCBOEHNE OTLEMbHBIX TEM (Pa3fenos) AUCLMMANUHBI, TakK 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPEMS ayanTopHOU paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 11 CMIPABOYHYIO TMTEPATYPY, BbINONHAT 3aaHUs, HANPaBNEHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHusaumsi caMocTosTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

MopsiLoK opraHn3aumm 1 ocylecTBAEHMS 06pa30BaTeNbHON AeSTeNbHOCTM Mo 06pa3oBaTebHbBIM MPOrPamMMam BbICLIETO
06pasoBaHus - nporpammam bakanaepuara, nporpaMmmam crieumaniTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTMBM3aLUMM CaMoCToATENBHOM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBEaEeHUIA"

YcTaB cheaepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxXckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTpPeHHEro pacnopsnka enepansHoro rocynapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOro yupeXaeHns
BbiCLero npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkckoro) doeaepansHoOro yHmBepcuteTa

Cant kagpenpbl TEOPUN OTHOCUTENBHOCTU 1 rpaBmTaLmm -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya

6. POHA, OLLEHOUYHbIX cpepncTts no pucuvninHe (MO,I:I,yﬂIO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MaTEPUanbl, HaNPaBNeHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOYHbIE
CpeLcTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLUIA MNaHUPYEMBIM pe3dynbTataM 06y4eHus No JUCLUMNAMHE (MOLYNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LS KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXxaHume oueHO4YHbIX CpencTBs, BKOYas TpeéoBava, npegbsasnsaemMble K OEenCcTBuAM 06y‘-laIOLIJ,I/IXCSI,
OEMOHCTPUpPyeMbIM peaynibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNHO).
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7. NepeueHb nuTepatypbl, HEO6XOAUMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHWe aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHrne OCHOBHON 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoyeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OneKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00yHaIOLWMMCS CBOETO NOMMHA 1 Napons
OT NIM4HOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHuBepcuTeT". Mpn MCNoNb30BaHMKM NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMXKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHunini OCHOBHOWM nuTepatypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMOI AN OCBOEHNS AUCLUMNAMHBI (MOOYNs),
HaxonmTcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHLIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX NS
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

A. M. Anuukos, P. J1. BanuynnuH, P. A. Janwes BeegeHne B MatemMaTnyeckunini aHanma B BONpocax 1 3agadax -
http://toig-kazan.narod.ru/education/lI/Matan.pdf

A. 10. OaHbwuH KpaTHble, KPUBONMHEHbIE U MOBEPXHOCTHbIE UHTErpans - http://www.ksu.ru/fé/bin_files/krint2010!40.pdf
Bubnuoteka EqWorld MUP MATEMATUYECKWX YPABHEHWN - http://eqworld.ipmnet.ru/indexr.htm

KHurn no Matematnyeckomy AHanuay - http://eek.diary.ru/p181572597.htm

HAYYHAA N YHEBHAA NIUTEPATYPA - http://webmath.exponenta.ru/ax/aj/ta/index.html

P. K. Myxapnsmos, T. H. MaHkpatbeBa O6bIKHOBEHHbIE AMIdpepeHUManbHbIE YPABHEHWS NEPBOroO Nopsaka -
http://www.ksu.ru/f6/k6/bin_files/diff1muharl!8.pdf

CaiT kadhenpbl TEOPUN OTHOCUTENBHOCTY 1 rpaBuTaunm KAPY - http://toig-kazan.narod.ru/education.htm

Caint kachenpbl TEOPUN OTHOCMTENLHOCTY 1 rpasuTaunn KAPY -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya

CanTt kadhenpbl TeOpun oTHOCUTENBLHOCTY U rpasuTaunm KPY - http://old.kpfu.ru/f6/ké/index.php

T. B. Kponotosa, B. I". lMogonbckuii IHTerpmposaHne oyHKLNA 0QHOro NepeMeHHoro: npuMepbl 1 3adadu. Yactb | -
http://www.ksu.ru/f6/k6/bin_files/integr_m!23.pdf

OnekTpoHHas bubnnoTeka MExaHUKO-MaTeEMaTMYECKOro goakynoteta MOCKOBCKOro rocy1apCTBEHHOrO YHUBEPCUTETA -
http://lib.mexmat.ru/allbooks.php

OnekTpoHHas 6ubnmoTteka no matematuke - http://mat.net.ua/mat/index-mat-analiz-tf.ntm
OnekTpoHHO-61bnMnoTevHas cuctema - http://www.knigafund.ru/
OnekTpoHHO-bubnnoTeyHas cuctema Mapatennctsa JlaHb - http://e.lanbook.com/

9. MeToguyeckue ykasaHus gisi 06yyaroLLLMXCS MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)
1. PekomeHzaumm no camocTosTeNbHOM paboTte 1 paboTe ¢ nutepartypoil:

OTMeTVM, 4TO OCHOBHOW (POPMOit 0By4eHUs SIBNSIETCS caMocTosTeNbHas padoTa ¢ y4ebHUKOM U

y4ebHbIMU nocobusMu. Kaxaplii CTYAEHT C CamMoro Havana 3aHsTuin LOmXeH BoipaboTtatb ans cebsi paunoHanbHyto
cucTemy

pa6OTbI HanO KYpCOM 1 NOCTOAHHO NPaKTUKOBATbCA B pelleHn 3anad. B NPOTUBHOM Clly4ae ycBoeHune n
npakTnyeckoe ncnonbl3oBaHne y'-le6HOF0 mMatepuana 3aTpynHeHbl. l'|pe3BbI‘-Ial7IHO BaXHbl CuCcTeMaTnyeckmne 3aHATNA,
NOJSIHOE BbINO/IHEHNE AOMALWHUX 3a4aHNiA, pacyeTHbIX pa60T, npegnaraemMbiX npenonasartenem, YtTeHne nuteparypbl.

Ecnu matepman yuebHUKa, KOHCMEKTOB, y4eBHOro MM METOANYECKOro Nocobusi He AaeT OTBEeTa Ha BO3HUKLIWIA
BOMPOC, TO cnefyeT 06paTUTbCs 3a KOHCYNbTauMel K npenoaasaTento.

OcHOBHblEe pekoMeHaauUMmM No U3y4EHUIO TOW MM UHON KOHKPETHON TEMbl MOXHOWM HalTW B yKasaHHON nuteparype.

2. PekoMeHgaumm no noarotoBKe K KOHTPOMbHOM paboTe:
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Mepen KOHTPONbHOM KaxAblii NpenoaaBateb 03By4YMBAET CAIUCOK TEM U NpUMEPHble 0BpasLbl 3a4a4, KOTopble OH
npenctasut B 6ynyweit pabote. MNoagrotoBka Kk KOHTPONbHOM paboTe No MaTeMaTke HAYMHAETCS C U3YYEHNS TEOPUN.
MoTOM Hy>XHO BHUMATENbHO MOCMOTPETL XOL PELEHNS 3a4au4, BbINMONHEHHbIX HA Napax, NoNpocuTL y Npenogasatens
3aaHus nogobHoro TMna 1 nocTapaTbcs Npopewarb Mx. Bce Bonpockl, BO3HMKAOWME NO X04Y PELEHNs, aapecyinTe
CBOEMY NPenoAaBaTtento UIn YEN0BEKY, XOPOLWO MoHMMAatoWeMy 3Ty TeMy. Heobxo4MMO TakXe Bbly4uTb BCE ONPEnEneHuUs
1 OCHOBHble (POPMYIbl MO NPEANOXEHHbIM MaTEMATUYECKUM pasfienam, KOTOpble MOryT BCTPETUTBCS Ha KOHTPONbHOA
paboTte no matematuke, 4Tobbl NOTOM, B MPOLLECCE PELEHNS MyYUTENBHO HE BCMOMWUHATD, YTO 3HAYUT TOT MW UHOW
TEPMUH. B nTore, K pewarowemy LHIO HYXHO NMOAO0ATU, fepXa B CBOEN NAMATU NPUMEPHbIA X0 PeLeHNs BCcex 06pasLioB
3a[ay, PEKOMEHJ0BaHHbIX K 03HAKOMEHWIO 1 OCHOBHYIO TEOPETUYECKYIO H6ady, TpebyeMyto LS YCNEWHOro pelleHmns.

3. PekomeHpauum no noarotoBke K YCTHOMY ONpocy:

[ns Hauyana BHUMATENbHO 03HAKOMbTECH CO CMCKOM BOMPOCOB. Bbl MOXeTe pacnpenenvtb BONPOCH MO-pPasHOMY.
KTo-TO cHauana rotoBUT MaTtepran NocnoxHee, a KOMy-TO NPOLE y4nTb BCe No nopsaky. CambiM onTuManbHbIM
BApPUAHTOM (€Cnu 3HaHWS HeBenukin) ByneTt pasbuTb CAUCOK HA YACTU M y4UTb MO 5-7 BONPOCOB 3a AeHb. He
pacnbiNaiTeCh Ha NMWHWE CTPAHULIbI AOMONHUTENbHOW NuTepatypbl. Ckopee BCEro, cpasy Xe BbISICHUTCS, Y4TO Kakne-To
CPOPMYMPOBKM CNOXHO BCMOMHUTL. [115 TOro 4tobbl ycBOEHME MHGOPMALIMY BbINO MakCUManbHO 3CEKTUBHBIM, MOXHO
rOTOBUTBCS BCYX.

4. PexomeHgaumm no noaroToBke K 9K3aMeHYy:

Mpex e BCero, y Kax4oro CTyAeHTa Ha pykax fOmKeH BblTb MOMHbIA CUCOK BOMPOCOB A5 9k3aMeHa. X MOXHO
TILATENbHO N3Y4nTb U Pa3buTb HA HECKOMBKO rPymM Mo YPOBHIO BAlWMX 3HaHMA. Cnenytowmii war - 3anactucb
HeobxoaMMbIMU y4ebHUKaMy U cobpaTb KOHCMEKTbI BCEX NEKUMA. TakXe XenaTenbHO UMETb MOMHbIA KOHCMEKT
NPakTUYECKMX 3aHSATWIA, T.K. BNOMHE BEPOSITHO, YTO BO BPEMS 9K3aMeHa BaM NPUAETCS BbIMOMHUTL aHANOrMYHble
3anaHus.

B nepeyto o4epenb NpUCTynanTe K camMbiM CMOXHbIM A5t Bac Temam. o kaxnow us Hux pasbepute HECKONbKO
NMPUMEPOB, a 3aTeM yX npobyiiTe pewatb cOBCTBEHHbIMU cunamu. He 3abynbTe CpaBHUTb CBOW OTBET C PE3YNbTATOM
peweHns, faHHbIM B KHUre. 1o Ton xe cxeme cnenyet paboTtatb U ¢ LpyriMu, 6onee NOHATHBIMY TEMamMm.

Tenepb nuieM Mmatepuan no TeopeTn4eckmnm Bornpocam cnmcka. I'Ipome BCEero BOOPYXNTbCA KapaHOaloM N OTMETUTb B
KHUXKax 1 nekumsx Heobxoanmble MecTa. J'Iyl-lme BCEro MHgpopmaums 3anoMmMHaeTcs B TOM criyyae, ecnv Bbl NbiTaeTecb
BHWKHYTb B €€ CYyTb. To, 4TO KaxeTcs TPYOHbIM, BbINMAWNTE HA NNCTOK.

He ctout nsberatb noceleHns KOHCYNbTaUUN - HA HEN MOXHO YTOYHUTb Yy Npernogasaresns BCce, 4TO 0CTanochb
HEMNOHATHbIM.

5. PekomMeHpauum no pelweHunto 3ana4y KOHKPETHOW TeMbl MOXHO HalTy B y4ebHMKax cnucka nutepartypbl.

10. NMepeyeHb MHCGOPMALLMOHHBIX TEXHOJNOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuuniavHe (Moaynio), BKalouYas nepeyeHb NporpaMMHOro obecneyeHnst U MHGOOPMAaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHONOMUIA, NCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa3oBaTeNbLHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpamMMme OUCLMMNNHBI (MOLYNS).

11. OnncaHue matepuanbHO-TeEXHUYecKon 6a3bl, HE06XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunanHe (Moayo)

MatepuanbHo-TexHU4YeCKoe obecneyeHne 0bpas3oBaTenbHOro NpoLecca no LUCLUMIMHE (MOLYNI0) BKIOYAET B cebst
cnenyowme KOMNOHEHTbI:

MomelweHnsl onsi caMoCcToSTEeNbHON paboThl 0ByHatoWMXCS, YKOMMNNEKTOBAHHbIE CrieLMann3npoBaHHoi Mebenbto (CTonbl 1
CTYNbs1) M OCHALIEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNIOYEHNs K ceTn "MIHTepHeT" n obecnedyeHnem
[0CTyna B 3NEeKTPOHHYI0 MHGOPMaLMOHHO-06pa3oBaTtenbHyto cpeny KoY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANM3nPOBaAHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ONst pacrnedyaTtky pasaaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopusi.
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12. Cpe.u,cma ajantauumumv npenogasaHus auCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTuBHbIE POPMbI, y,El,06HbIe ONg pasnnyHbIX Nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty Xe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aynmnanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, 0b6ecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
hOPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NMPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| nHBANMOOM N NNULIOM C orpaHU4eHHbIMN BOSMOXHOCTAMA
340p0BbA CpOpM npomexyTquon arTrectTaunm no OTHOWEHMIO K yCTaHOBJ'IeHHOl7| npoaOIXNTENIbHOCTUN NX cOa4vun:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM oopme, - He 6onee 4em Ha 90 MUHYT;

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

- NPOOOIXUTENIbHOCTU BbICTYNNEHNA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GrOC BO 1 yyebHbIM nnaHom no HanpasneHuo 21.03.03
"Necnes3ns n gUCTaHUMOHHOE 30HANPOBaHME" 1 NPOGOUND NOAroTOBKM "KocMuyeckas reogesns n Hasuraums".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.8 Marematvka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 21.03.03 - "'eonesnsa n OMCTaHLMOHHOE 30HONPOBAHME
Mpodounb noarotoskmn: KocMuyeckas reonesns u Hasuraums

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:

®duxrterronbu, .M. Kypc anddepeHumnanbHOro n nHTerpanbHoro ucymcneHns. B 3-x 11. Tom 1 [OnekTpoHHbIi pecypc] :
yyeb. / .M. duxteHronby. ? 9nekTpoH. aaH. ? CankT-MNeTtepbypr : NaHb, 2017. ? 608 c. ? Pexum gocTyna:
https://e.lanbook.com/book/90053. ? 3arn. ¢ akpaHa.

duxrterronsu, .M. Kypc andodepeHumnanbHOro n MHTerpanbHoro ucymucneHns. B 3-x 1. Tom 2 [OnekTpoHHbIi pecypc] :
yueb. ? AnekTpoH. faH. ? CaHkT-MNeTtepbypr : NaHb, 2017. ? 800 ¢. ? Pexum pgoctyna:
https://e.lanbook.com/book/91898. ? 3arn. ¢ akpaHa.

®duxteHronbl, .M. Kypc andodbepeHumnanbHOro n MHTerpanbHoro ucymcnenunst: YuebHuk. B 3-x 11. Tom 3 [DneKTpOHHbIi
pecypc] : y4eb. ? OnekTpoH. aaH. ? CaHkT-MeTepbypr : NlaHb, 2009. ? 656 c. ? Pexum goctyna:
https://e.lanbook.com/book/409. ? 3arn. ¢ akpaHa.

LOemnposuy, B.M. CO60pHMK 3aaay 1 ynpaxXHEHUA N0 MateMaTtUYeCcKoMy aHannay [SnekTpoHHbIl pecypc] : y4eb. nocobue
? OnekTpoH. aaH. ? CaHkr-MNeTtepbypr : NaHb, 2017. ? 624 ¢. ? Pexum goctyna: https://e.lanbook.com/book/92629. ?
3arn. ¢ aKpaHa.

WnbuH, B.A. OcHoBbl Matematuyeckoro aHanmaa: Yacto Il [OnekTpoHHbIin pecypc] : yueb. / B.A. UnbuH, 3. MNosHsk. ?
OneKkTpoH. aaH. ? Mocksa : ®uamatnut, 2009. ? 464 c. ? Pexum goctyna: https://e.lanbook.com/book/2736. ? 3arn. ¢
3KpaHa.

WNnbuH, B.A. AHanuTuyeckas reometpus [SnekTpoHHbIA pecypc] : yueb. / B.A. VnbnH, 3.I". To3HsK. ? OnekTpoH. faH. ?
Mocksa : Puamatnut, 2009. ? 224 c. ? Pexxum goctyna: https://e.lanbook.com/book/2179. ? 3arn. ¢ akpaHa.

WnbuH, B.A. NlnHeiiHasa anrebpa [OnekTpoHHbIN pecypc] : yueb. / B.A. UnbnH, 3.I'. Mo3Hsk. ? OnekTpoH. aaH. ? Mockea :
®duamarnnt, 2008. ? 280 c. ? Pexum poctyna: https://e.lanbook.com/book/2178. ? 3arn. ¢ akpaHa.

Ly6epbunnep, O.H. 3apaun u ynpaxHeHus No aHanUTUYECKOW reoMeTpun [OnekTpoHHbIN pecypc] : yueb. nocobue ?
OnekTpoH. aaH. ? CaHkT-MeTtepbypr : laHb, 2009. ? 336 c. ? Pexum goctyna: https://e.lanbook.com/book/430. ? 3arn. ¢
aKpaHa.

KneteHuk, [.B. C60pHUK 3a8ay N0 aHANMTUHECKON reoMeTpum [OneKTPOHHbI pecypc] : y4eb. nocobre ? DnekTpoH.
naH. ? CaHkt-NMeTtepbypr : JlaHb, 2017. ? 224 ¢. ? Pexum foctyna: https://e.lanbook.com/book/92615. ? 3arn. ¢ akpaHa.

JononHuTtenbHas nuteparypa:

C6opHuK 3aaa4 no Mmatematunyeckomy aHanuay. Tom 1. Mpenen. HenpepbiBHOCTh. dudbchepeHumnpyeMocTs [OneKTPOHHbIN
pecypc] : y4eb. nocobue / N1. 0. Kynpssues [ aop.]. ? OnekTpoH. aaH. ? Mockea : duamatnut, 2010. ? 496 c¢. ? Pexum
noctyna: https://e.lanbook.com/book/2226. ? 3arn. ¢ akpaHa.

C6opHuK 3a4a4 no MatemaTnyeckomy aHanuady. Tom 2. ViHTerpanbl. Psabl [OnekTpoHHbIin pecypc] : yueb. nocobue / J1. 1.
Kyopssues [u gp.]. ? OnekTpoH. faH. ? Mocksa : duamarnut, 2009. ? 504 c. ? Pexum goctyna:
https://e.lanbook.com/book/2227. ? 3arn. ¢ akpaHa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 11 13 13. Bl YHH

ARl | AL O



Mporpamma gucumnnuHel "MaTtematuka"; 21.03.03 "eoge3uns n ANCTaHUMOHHOE 30HAMPOBaHMUE".

C60pHuMK 3a4a4 No MateMaTn4eckoMy aHanmuay. Tom 3. @yHKUMM HECKOMBbKNX NEePEMEHHbIX [DNEKTPOHHBIN pecypc] : y4eb.
nocobue / 1.0. KynopsBsues [u op.]. ? 9nekTpoH. aaH. ? Mocksa : ®duamatnut, 2003. ? 472 ¢. ? Pexum poctyna:
https://e.lanbook.com/book/2220. ? 3arn. ¢ akpaHa.

WnbuH, B.A. OcHOBbI MaTeMaTtyeckoro aHanmaa: HYactb Il [SnekTpoHHbIi pecypc] : yueb. / B.A. UnbuH, 3.I". Mo3Hsk. ?
OnekTpoH. aaH. ? Mocksa : duamatnut, 2009. ? 464 c. ? Pexum goctyna: hitps://e.lanbook.com/book/2736. ? 3arn. ¢
3KpaHa.

Bepman, I'.H. COopHKK 3apay no Kypcy MateMatnyeckoro aHanmaa [SnekTpoHHbIn pecypc] : yueb. nocobue ? nekTpoH.
naH. ? CaHkt-leTepbypr : MlaHb, 2017. ? 492 c. ? Pexum poctyna: https://e.lanbook.com/book/89934. ? 3arn. ¢ akpaHa.

Mpockypsikos, UN.B. COopHuK 3anay no nuHeinHol anrebpe [OnekTpoHHbIA pecypc] : yueb. nocobue ? SnekTpoH. aaH. ?
CaHkT-leTepbypr : laHb, 2010. ? 480 c. ? Pexum pocTyna: https://e.lanbook.com/book/529. ? 3arn. ¢ akpaHa.

Mpueanos, W.W. AHanuTuyeckas reoMeTpust [SnekTpoHHbIA pecypc] : y4eb. nocobue ? nekTpoH. AaH. ?
CaHkT-leTepbypr : NlaHb, 2010. ? 304 c. ? Pexum poctyna: https://e.lanbook.com/book/321. ? 3arn. ¢ akpaHa.

Manbues, A./. OcHOBbI NMHEHOM anrebpbl [DNeKTPOoHHbIR pecypc] : y4eb. ? OnekTpoH. aaH. ? CaxkT-MNeTepbypr : NaHb,
2009. ? 480 c. ? Pexwum poctyna: https://e.lanbook.com/book/251. ? 3arn. ¢ akpaHa.

MocTtHukoB, M.M. JlnHeiiHas anrebpa [OnekTpoHHbIN pecypc] : yueb. nocobue ? DnekTpoH. gaH. ? CankT-Metepbypr :
Nanb, 2009. ? 400 c. ? Pexwum pgoctyna: https://e.lanbook.com/book/319. ? 3arn. ¢ akpaHa.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.8 Marematvka

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHnne nogrotosku: 21.03.03 - (eonesnsa n AMCTaHLMOHHOE 30HONPOBAHME
Mpodounb noarotoskmn: KocMuyeckas reonesns u Hasuraums

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm 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

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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