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Mporpamma gucumnnuHel "MaTtematuka"; 27.03.05 "VIHHOBaTuka".

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"; 27.03.05 "VIHHOBaTuka".

Mporpammy aomcuunnnHel paspabdotan(a)(n) noueHT, K.H. Myxapnsmos P.K. (Kadenpa Teopum 0OTHOCUTENBHOCTY U
rpasutaunm, OToeneHune cpusnkn), Ruslan.Muharlyamov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
Orik-7 CNOCOBHOCTBIO NMPUMEHSTb 3HAHUS MaTeEMAaTVKK, U3UKN N €CTECTBO3HAHNS, XUMIN

1 MaTepuanoBefeHns, TEOPUU yNpaBneHNs U MHCPOPMALMOHHbIE TEXHONOTUK B
MHHOBALMOHHON [eSTeNbHOCTM

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

TEeopeTnYecKne OCHOBbI MaTeMaTNYeCcKoro aHanmaa,

TeopeTnyeckue OCHOBbI AN depeHUnanbHbIX ypaBHEHNIA,

TEOPWIO NIMHEMHbIX CUCTEM YPaBHEHU,

BEKTOPHYIO anrebpy,

TEOPUIO KPUBbLIX 2ro nopsaka,

TEOPMIO NPSIMbIX 1 MNOCKOCTEN B €BKNNAOBOM NPOCTPAHCTBE,

TEOPWIO NIMHENHBIX MPOCTPAHCTB Y NIMHENHBIX ONePaTopoB, NMHENHBIX, BUNNHERHbIX, KBAAPATUYHBLIX (OOPM,
TEOPUIO OYHKLIMIA MHOTUX NEPEMEHHBbIX.

JonxeH ymeTb:
MCNonb30BaTh 3HAHME TEOPETUHECKNX OCHOB MateMaTtn4eckoro aHanmaa npu aHanuae pasnnyHbiX QyHKLNNA,

MCMNOJMIb30BaTb TEOPETUYECKNE NOHATUA W NPaKTUYEeCcK1ue MeToabl MaremMaTn4eckoro aHanmaa n andpdoepeHumnanbHbiX
ypaBHean7| npv peweHnn 3aaay, BO3HUKaWMX B pasinyHbiX oU3NYECKMX Kypcax;

Pewatb NMHENHbIE CUCTEMDI ypaBHeHI/II7I, BbIHNCNATb Pa3/INdHbIe TUMbI r|p0|/|3Bep,eHv||7| BEKTOPOB, NPMBOONTb K
KaHOHMYEeCKOMY BMULY YpaBHEHUSA KPUBbIX BTOPOrro nopsnka nnockoCTu, pewartb 3anadun, OTHOCAWMeECH K Teopumn
NpPsAMbIX NIMHWIA N NNIOCKOCTER;

yMeTb HaxoaouTb cobCTBEHHbIE BEKTOPbI U COOCTBEHHbIE 3HAYEHUS NINHEMHbBIX onepartopos, NpMBOANTb KBagpaTuiHble
bopMbl K KAHOHNYECKOMY BUAY, OPTOrOHaNN30BbIBATbL CUCTEMbI BEKTOPOB

OpTOroHanbHbIMU NPeobpa3oBaHMSMU NPUBOANTL YPABHEHNS NMOBEPXHOCTE BTOPOro Nopsiaka K KAHOHUYECKOMy Buay
B ES.
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Mporpamma gucumnnuHel "MaTtematuka"; 27.03.05 "VIHHOBaTuka".

HaxoauTb COBCTBEHHbIE BEKTOPbI U COOCTBEHHbIE 3HAYEHUS IMHENHBIX ONEPaTOPOB, NMPUBOAUTL KBAAPATUYHbIE
(POPMbI K KAHOHWMYECKOMY BULY, OPTOrOHANM30BbIBATL CUCTEMbI BEKTOPOB, OPTOrOHaNbHBIMM NPe0bpasoBaHmsaMM
NMPUBOLUTL YPaBHEHWS NMOBEPXHOCTEN BTOPOro Nopsiaka K KaHoHUYeckomy Buay B E3;

yMeTb pelaTtb NMHENHbIE CUCTEMbI YPAaBHEHWIA; BLIYUCASATL Pa3MYHbIE TUMbI NPON3BEAEHWNIA BEKTOPOB; NPUBOAUTL K
KaHOHUYECKOMY BMY YPaBHEHMS KPMBbLIX BTOPOro nopsaka niockocTu; pewarb 3a4aym, OTHOCSIWMECS K Teopun
NPAMBIX NMHWIA 1 NIOCKOCTEN.

JlonxeH Bnanetb:

BnageTb OCHOBHBIMU NOHATUSAMU TEOPUW CPYHKLIUIA OLHOM U MHOFMX NEPEMEHHbIX, MeToAaMUN ANIEPEHLNPOBAHNSA 1
WHTErpMpoBaHns (oyHKUWIA, METO4AMY pelleHns andodpepeHLmnanbHbix ypaBHEHNA, NpuemMamy paboTbl ¢ psaoamMi n
UHTErpanamm ot oyHKLUIA MHOMMX NEPEMEHHDIX.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:

B pesynbTate 0CBOEHWS LMCLMMAMHBI 0ByHaoWMACs LONXEH AEMOHCTPUPOBATL CNOCOOHOCTb M FOTOBHOCTb
NMPUMEHSTb TEOPETNYECKME OCHOBbI MaTEMATUYECKOrO aHanmaa, ongdepeHUnanbHbIX YpaBHEHUIA, aHANUTUYECKON 1
NMHEWHOM anrebpbl NPy aHaNM3e U peleHnn 3aaay, BO3HVKAIWYMX B PasnnyHbIX (OU3NHECKNX Kypcax

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO
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Mporpamma gucumnnuHel "MaTtematuka"; 27.03.05 "VIHHOBaTuka".

HaHnas gncuunnuHa (Moaynb) BkAodeHa B pasgen "B1.5.10 AducumnnvHbl (Mogynu)" OCHOBHOW MPOgIECCUOHASTbHON
obpaszoBatenbHoi nporpammel 27.03.05 "MiHHoBaTuKa (YnpaBneHne MHHOBALMOHHBIMM MPOEKTaMU B CHOEPE BbICOKMX
TexHonoruin)" n otHocmTCs K 6asoBoii (06LwenpoteccnoHanbHom) YacTu.

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

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiXx 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb ANCLUMNANHBI cocTaBnsieT 19 3a4eTHbix(ble) eanHuL(bl) Ha 684 yaca(os).

KoHTakTHas paboTa - 342 yaca(oB), B TOM yucne nekumm - 108 yaca(oB), npakTnyeckune 3aHsaTus - 234 yaca(os),
nabopatopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositensHas pabota - 216 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 126 yaca(os).

dopMa NPOMEXYTOYHOro KOHTPONS AMCLMMIUHLI: 9K3aMeH B 1 ceMecTpe; ak3aMeH BO 2 CEMeCTpe; ak3aMeH B 3
cemMecTpe.

4. CopepXaHue OUCLMIMIMUHDBI (MOAYNS), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) C yKkasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM pPaboThbl N0 AUCLUNAUHE (MOBYNIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,

Paspgenbl pucuMnInHbI / MX TPYyA0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl

Tema 1. BBeneHue B BbiCLYIO

1. mMaTeMaTuky. 1 2 2 0 10
Tema 2. Teopuns NUHENRHbIX CUCTEM.

2. BekTopHas anrebpa. 1 3 8 0 10
Tema 3. MNpepen

8. rnocnenoBaTenbHOCTN. 1 6 2 0 10
Tema 4. MNpenen dyHKLUN.

4. HenpepblBHOCTb QoyHKLIMK. 1 6 4 0 10
Tema 5. dndbdepeHunanbHoe

5. [ncumcnenve goyHkuMM ogHom 1 9 14 0 10
rnepemMeHHoNn.
Tema 6. VIHTerpanbHoe ncyucneHue

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

v Tema 7. AHanntuyeckas reomeTpums 1 6 8 0 10

" |Ha NNOCKOCTW 1 B NPOCTPaHCTBe.

Tema 8. VIHTerpanbHoe ncyucneHue
8. [dyHKLMM 0gHOM NepeMeHHON 2 9 22 0 14
(onpeneneHHbIe HTerparnb).

Tema 9. ndbpepeHumanbHoe

9. [ucumncnexve pyHKUMM MHOTUX 2 9 24 0 14
NMepeMEHHbIX.
Tema 10. Yucnosble n

10. GOyHKUMOHanNbHbI pagbl. Pagsl dypbe 2 9 22 0 14

11.|Tema 11. NlnHeinHas anrebpa 2 9 22 0 12
Tema 12. KpaTHble, KpMBONNHENHbIE

12. 1 MOBEPXHOCTHbIE MHTErparnbl. 3 12 32 0 18

13.[Tema 13. Teopwus nons. 3 4 8 0 18
Tema 14. OuddepeHumanbHble

14. VDABHEHIS. 3 10 30 0 18
Tema 15. Teopus oyHKUNIA

15. KOMMNEKCHON nepemMeHHou 3 10 20 0 36
Utoro 108 234 0 216
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Mporpamma gucumnnuHel "MaTtematuka"; 27.03.05 "VIHHOBaTuka".

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. BBeneHue B BbICLUYIO MaTeMaTUKYy.

OneMeHTbl Teopun MHOXeCTB. OCHOBHbIE NMOHATUSA W 3aKOHbI NOTMKW. KBaHTOPbLI U X CBOMNCTBA. DNeMeHTapHble
onepaumm Hag MHoxecTeamu. [NponsseneHne MHoXecTs. MHOXeCTBa HaTypanbHbIX, paunoHanbHbIX, BEWECTBEHHbIX U
KOMMNEKCHbIX Yncen. dyHkums, unu otobpaxeHue. MHbekuns, clopbekums n buekums. ObpatHoe oTobpaxeHue.
Komnoauumst otobpaxeHuin. OTHowWweHWe nopsaka. YNopsifoYeHHOEe 1 BNOJHE YNopsiAo4eHHOe MHOXeCTBO. MaxopaHTa.
Makcumym. TouHas BepxHsist rpaHb. OrpaHnyeHHoe MHOXeCTBO. MOHOTOHHbIE hyHKLMK. Bo3pacTatowwme n ybbiatoLlme
pyHKUMN.

Tema 2. Teopust nMHelHbIX cucteM. BekTopHas anrebpa.

Yucnosoe none. CUCTEMbI NIMHEVHBIX YPABHEHUI 1 OCHOBHbIE ONPEAENeHNs: MaTpuua n paclmpeHHas matpuua,
COBMECTHOCTb, OnpeaeneHHOCTb, 3kBMBaneHTHoCTb. MeTon [Maycca pelweHnsa nuHerHon cuctemsl. [epectaHoBKM N-ro
nopsinka. OnpenennTenb n-ro Nopsaka u ero ceoincTea. Anrebpanyeckoe nononHeHune. MuHopsbl k-ro nopsigka. PaHr
MaTpuLbl. neMeHTapHble Npeob-pa3oBaHms. JInHeliHble (BEKTOPHbIE) NPOCTPaHCTBA. JIMHelHas 3aBUCMMOCTb 1
He3a-BMCUMOCTb CMCTEMbI BEKTOPOB. PaamepHocTb 1 6asnc. Teopema o 6a3ncHoM MnHo-pe. Teopema KpoHekepa -
Kanennu. PeuenT peweHuns nponasobHOM cucteMbl. HopmanbHas doyHoamMmeHTanbHas cuctema peweHnn 04HOPOaHOM
NNHENHOW cucTe-Mbl. MHOXECTBO pelweHniA HEOAHOPOLHON NUHEAHON CUCTEMDI.

"eoMeTpuryeckunii BekTop. JIMHeilHoe NPOCTPaHCTBO reoMeTpuyeckmx BekTopoB. OpTOHOPMUPOBAHHbIA BEKTOPHbIN
6asunc. ApprHHbI 6asnc eBknuaosa npoctpaHcTea E3. dekapTtos 6a3uc B E3. CkanspHoe nponsseneHne BEKTOPOB,
€ro CBOWCTBA, BblYMCIEHNE B OPTOHOPMMPOBAHHOM 6asunce, MexaHn4eckuii CMbIci. BekTopHOoe nponaseneHre BEKTOPOB,
€ro CBOWCTBA, BblYMCNIEHME B OPTO-HOPMMPOBAHHOM Ba3nce, MexaHU4eckuii cMbicn. CMelwaHHoe nponsseaeHne
BEKTO-POB, €ro CBOMCTBA, BblYMCIEHNE B OPTOHOPMUPOBAHHOM Ba3nce, reoMeTpuiecknii cMbich. [BoHOe BEKTOPHOE
npousseneHne. ToxaecTso skobu.

Tewma 3. lNMpenen nocnenoBaTteNbHOCTM.

Yucnoeble nocnenoBaTeibHOCTU.

Cxopswmecs nocnenoBaTelbHOCTU.

BeckoHevHo Manble (6onblune) nocnenoBaTenbHOCTU.

OcHoBHble TEOPEMBI O Npeenax nocnenoBatenbHocTel. Yueno e.
MOHOTOHHbIE NocnenoBaTenbHOCTU.

lMonnocnenosartensHOCTL.

MpeLenbHble TOYKK NOCnenoBaTeNIbHOCTU.

Kputepuin Koww.

Tewma 4. MNMpepen cyHKUMN. HenpepbiBHOCTb (PYHKLUK.

MoHsTMe doyHKUMK. MoHATUE NpenenbHOro 3Ha4eHust pyHkumm. MoHaTne HenpepbiBHOCTY dpyHKLMW. Knaccudpmkaums
6ecKoHeYHO-Manbix yHKUMA. HenpepbIBHOCTEL aneMeHTapHbIxX qoyHKLUIA. 3amedaTenbHble npeaensl. Knaccudpmkaums
TO4Yek paspbiBa. MoHsATNE paBHOMEPHOM HENMPEPBLIBHOCTM COYHKLUMA. BEpXHSS 1 HUXHAS rpaHu doyHKUMU. OCHOBHbIE
TEOPEMbI O HEMPEPbLIBHBIX (PYHKLIMSX HA CErMEHTE.

Tema 5. OudpcpepeHumanbHoe ucumcneHme oyHKLMN ogHON nepemMeHHOWN.
OnddepeHunanbHoe ncyicneHme OyHKUUA 0AHON NepeMeHHON.
MoHsATUE chyHKUMK, AndhdoepeHLmMpyeMoii B Touke. AundbdpepeHuman qoyHKLMKM, ero reomeTpudeckmii cmoicn. Obwee

npencrtasneHve o metogax nuHeapmsauuu. lNMponssogHas yHKUMM, ee CMbICN B pasnunyHbIx 3agavax. [pasvna
Hax0XLEHUS MPOU3BOAHOW U audochepeHLmana. NMpon3soaHas cnoxHom u 0bpaTHoi yHKUMA. MIHBapnaHTHOCTb
dopMmbl audpcpbeperHumnana. JutbdepeHumpoBaHme yHKUMA, 3aaHHbIX NapamMeTpruyeckin. ToUKK SKCTpeMyMa PyHKUNN.
Teopema ®Pepma. Teopembl Pons, INarpanxa, Kowwn, nx npumeHexme. MNpasuno Nonutans. Mpon3soaHbIe 1
AndpcbepeHumansl BbICIWMX nopaakos. Popmyna Tennopa ¢ octTatoyHbIM YneHoM B chopMe lMeaHo 1 B oopme JlarpaHxa.
PasnoxeHue 0CHOBHbIX aneMeHTapHbIX PyHKLMIA o dpopmyne Tennopa. MNpumeHeHne dopmynbl Tennopa ons
NPUBNNXEHHBIX BBIMUCNEHWIA. YCNOBNSI MOHOTOHHOCTM (OYHKLIMW. SKCTPEMYM cpyHKLIMM, HEOBXOAMMOE YCNOBUE.
HoctatouHble ycnosus. OTbickaHne HaubombLIEro Y HAUMEHBLLErO 3HAYEHUA OYHKLUK, AUDEEPEHLMPYEMOI Ha
oTpeske. Miccnenosanve BoinyknocTy dpyHKUmW. Toukm nepernda. AcUMnToThl coyHKumid. Oblas cxema uccnenoBaHns
OYHKLMM 1 NOCTPOEHMA ee rpadonka. BekTop-doyHKLMS ckanspHoro aprymenTa. NoHaTve KpMBOR, rnagkas Kkpueas.
KacartenbHas k kpusoi. KpmsunaHa kpusow. Pagnyc kpusuaHbl. [TnaBHas Hopmanb. BuHopmanbs. KpydeHune Kpusoi.

Tema 6. UHTerpanbHoe ucuncneHme pyHKLMM OOHOW nepeMeHHOn (HeonpeneneHHble MHTerpansbl).
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Mporpamma gucumnnuHel "MaTtematuka"; 27.03.05 "VIHHOBaTuka".

HeonpeneneHHbili nHterpan. OCHOBHbIE METOLbI 1 POPMYIIbl MHTErPUPOBaHKs. Anrebpa MHOrouneHoB. PasnoxeHus
pauvoHanbHol apobu Ha npocTerwne. VIHTerpmpoBaHne pauuoHanbHbix Apobeit. VIHTerpmpoBaHne HeKoTopbIX
vppauunoHansHocTel. VHTerprposaHue oudpdepeHumansHoro 6uHoma. VIHTerpmpoBaHne HeKoTopbIX
TPUFOHOMETPUHECKUX U TMNEepPOOoNNYecKnX BolpaXeHui.

Tema 7. AHanuTn4yeckKas reomeTpums Ha NJIOCKOCTU U B NPOCTPaHCTBE.

MpocTeliwne 3afa4n aHANIMTUHECKON FEOMETPUU: PACCTOSIHUE MEXAY ABYMS TOYKaMU, NowWanb TPeyronbHMKa u 06bem
TeTpasgpa. SIBHoe, HesABHOE M NapaMeTpuyeckoe ypaBHEHUS MMHUM Ha NNOCKOCTU. PasnunyHble Buabl NpsiMOn Ha
nnockocTu. Anrebpanyeckue kpueble n-ro nopsaka. lNpeobpaszoBaHne LeKkapToOBOM CUCTEMbl KOOPAMHAT Ha NNOCKOCTH.
Knaccudomkaums Kpmsbix 2-ro nopsaka. dopma 1 CBONCTBA HEBLIPOXOEHHbIX KPUBLIX 2-r0 nopsiaka (anavnc,
runepbona, napabona): BepWwuHbl, OKYCbl, SKCLLEHTPUCUTET, AUPEKTPUCHI, aCUMNTOTLI. YPaBHEHWS snnunca,
runep6onbl, napabonsl B NONsSpoi cucteme koopamHat. Kpueble 2-ro nopsiika Kak KOHMYeckme ceveHust. SBHoe,
HesIBHOE U napameTpryeckoe ypaBHeHWEe NOBEPXHOCTEN B NpocTpaHcTee. LunuHapryeckas un cgepuydeckas CUCTeMbI
KoopauHart. PasnnyHble BUAbl ypaBHEHUS NMNOCKOCTW B MPOCTPAHCTBE: C HOPMAlbHbIM BEKTOPOM, obliee, B OTpe3kax,
HopMupoBaHHoe. OTKNOHEHME TOYKM OT NAIOCKOCTW. 3adaHue NMHUM B NPOCTPAHCTBE: NapaMeTpuyieckoe, kak
nepecevyeHne OByx NoBepxHocTen. PasnmyHblie BUabI MPSAMONA B NPOCTPAHCTBE. TUMUYHbIE 3a8a4uU Ha NPSMYIO U
NAOCKOCTb: PACCTOSHNE OT TOYKM L0 NPSIMOW, HAXOXOEHUEe TOYEK CUMMETPUYHbIX OTHOCUTENbHO NIOCKOCTM UK NPSIMOA
n 1. 0. NMpeobpazoBaHre NekapToBOW CMCTEMbI KOOPAMHAT B NPOCTPaHCTBE. Yrnbl Siinepa. NoBepxHOCTM 2-ro nopsiaka
B E3 (ypaBHeHMe 1 pUCyHOK).

Tema 8. UHTerpansHoe ncuncneHne yHKLUM oOaHON NnepeMeHHON (onpeneneHHble UHTerparnbl).

MoHsATMe onpeneneHHoro nHrerpana. CyMMbI ,[l,ap6y M NX CBOMCTBA. CyLI.leCTBOBaHI/Ie onpepneneHHoro nHterpana ans
HenpepbiBHbIX N KyCO4YHO-HENPEepPbIBHbIX CDYHKLLMIZ. Caoiictea onpeneneHHoro nHTerpana. OueHkn MHTErpanos.
(DOpMyl'IbI cpenHero 3Ha4eHus. CBsasb C HeonpeaneneHHbIM NHTerpaaom. CDopMyna HbloToHa-fenbHuua.
FeOMeTqueCKme 1 dpusnyeckune npunoxeHuns. an/I6J'IVI)KeHHOG BblHMCNneHne n oueHka I'IOFpGI.IJHOCTGI7I.

Tema 9. OudopepeHumanbHoe ucymcneHme oyHKLMM MHOTUX NepeMeHHbIX.
OudppepeHumnanbHoe ncuncneHme QyHKUUA MHOTMX NePEMEHHbIX.

EBknnaoBo NnpocTpaHCTBO h-n3MepeHnii. MHoXecTBa B N-MEPHOM NPOCTPAHCTBE: OTKPbITbIE, 3aMKHYThIE,
orpaHuyeHHble. KoMnakTHOCTb. PyHKUMM MHOUX NepemMeHHbIX. MNpeden n HenpepbIBHOCTb OyHKLMKN. PYyHKLNW,
HenpepbiBHbIE HAa KOMMakTax. NNpoMexXyTo4Hble 3Ha4YeHUST HEMPEepPbIBHbIX (PYHKLIMIA HA TIMHENHO CBSA3HbIX MHOXECTBaXx.
YacTHble nponasogHble. [MonHbin andbdoepeHumnan, ero CBsi3b C HaCTHbIMM NPOM3BOAHBIMU. IHBApMaHTHOCTb OOPMbI
nonHoro andgepeHunana. KacarenbHas nnockoCTb K NOBEPXHOCTU. [[€OMETPUHECKNIA CMbIC NOMHOMO
angpcbepeHumana. NponssogHas no HanpaeneHuio. ['pagneHT. YacTHble NPOM3BOAHbIE U AudbdpepeHLmanbl BbICIIMX
nopsakos. ®opmyna Teinopa. OTobpakeHnst MHOrOMepPHbIX NPOCTPAHCTB. HenpepbiBHbIE U ANdEPEHLMPYEMbIE
oTobpaxeHus. DyHKUMOHANbHbIE ONpenenuTenu. YCnoBmne He3aBUCMMOCTI CUCTEMBI COYHKLMIA. HesiBHble doyHKLMN.
TeopeMmbl cylecTBoBaHWs. dugdpepeHunpoBaHme HesiBHbIX (yHKLMIA. Teopema 06 obpaTtHOM 0TOBpaxeHMUN.
OKCTPEMYMbI COYHKLMIA MHOTMX NepeMeHHbIX. Heobxoammoe ycnosure akcTpemyma. JoctaTtouHOe yCnoBue aKCTpeMyMma.
YcnosHblin akcTpemyM. MeTton MHOXuTenew JlarpaHxa.

Tema 10. Uncnosbie n pyHKUMOHANbHbI paabl. Paabl dypbe
Yucnosble 1 (PyHKUMOHANbHbBI PAabI.

Yucnosble psabl. CxogumocTb U cyMma psipa. Heobxoammoe yenosue cxonmmocTu. Hdeicteus ¢ psoamu. Paaobl ¢
HeoTpuLaTenbHbIMK YneHamu. [Npr3aHakmn cxoanMoCTV. 3HakonepeMeHHbIe paabl, PSLbl C KOMMANEKCHBIMU YieHaMN.
AbcontoTHas 1 ycnosHas cxogumocTu. MpusHak JleinbHuua. CeoiicTBa abCONOTHO CXOASWMUXCS PSLOB.
DyHKUMOHanbHble paabl. Obnactb cxoamumocTu. PaBHoMepHas cxoammocTb. MNpuaHak Beitepwrpacca. CeolicTa
paBHOMEPHO CXOASAIWMXCH PAOOB: NOYNeHHoe andbdpepeHumpoBaHme 1 nHterpuposaHue. CteneHHble psabl. Teopema
Abens. Kpyr cxoanmocTtu. Paabl Teiinopa n MaknopeHa. Pa3noxeHve yHKLUMIA B CTENEHHbIE psAabl. [punoxeHue
ps.OoB.

PasnoxeHue tyHKuUmMIA B TpUroHOMeTpudeckuin pag dypoe. Pan ®ypbe no OpToroHanbHOM CUCTEME 9N1IEMEHTOB
eBKnaoBsa npocTpaHcTea. HepaseHcTBo beccens. [NonHble 1 3aMKHyTble cucTeMbl. [1oNHOTa U 3aMKHYTOCTb
TPUrOHOMETPUYECKON cucTembl. CXO0OMMOCTb U paBHOMEPHAs CXOAMMOCTb TPUFOHOMETPUYeCKoro psaa dypbe. BnusHue
rnagkocTy GOyHKLUMM Ha Nopsaaok ee koagdpuumeHtos Pypbe. MNoyneHHoe anddepeHumposaHue paga ®dypbe.
KomnnekcHas chopma psaa Pypbe. MoHATUME 0606LWEHHON COYHKLMN.

Tema 11. JluHetHas anrebpa

Teopus NMHENHbBIX NPOCTPAHCTB U IMHENHbIX ONepaTopoB. AKCMOMbI IMHEMHOMO NPOCTPaHCTRA. JIMHeliHas 3aBNCUMOCTb
BEKTOPOB. PaamepHoCTb 1 6asuc. JInHenHbIe NOANPOCTPaHCTBA U NMHelHble obonoukn. MNepeceyeHre NoaNpPoOCTPaHCTB.
Cymma 1 npsimas cymma noanpoctpaHcTs. Teopema o nononHeHnn 6asuca. Teopema 0 pa3MepHOCTU CyMMbl
noanpocTpaHcTB. JInHelHble oTobpaxeHus. Matpuua nuHeliHoro otobpaxeHus. JlIuHeinHoe NPOCTPaHCTBO IMHENHbBIX
oTobpaxeHuii (vatpuy, mxn). Komnosuumst otobpaxeHuii n ymHoxeHvne matpul. ObpaTtHbiii onepatop u obpaTtHas
matpuua. Obwasa matpuyHas rpynna cteneHn n Hag nonem P. O6pas 1 aapo nuHenHoro otobpaxeHnst. COBCTBEHHbIE
3Ha4YeHns 1 cobCTBEHHbIE BEKTOPBI IMHEHOro onepaTtopa. CnekTp onepaTtopa. Teoepma 0 CBSI3U reoMeTPUHECKON 1
anrebpanyeckoii KpaTHOCTV coBCTBEHHOrO 3HaveHus. MNepexon kK HoBOMy 6a3ncy 1 MHBapUaHTbl TMHEHOro oneparopa.

NuHeiHble, 6UNNHERHbIE, KBaapaTUYHbIE.
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NuHeitHas dopma (koBekTop). ConpsixkxeHHoe NPOCTPaHCTBO U Kobaswnc. LyanbHblli (B3anMHbIi) kobasuc. bununHeiHble
goopMbl. MaTpurua bunuHeitHoin popMbl. CUMMETPUYECKE U KOCOCUMMETpUYeckme brunmHeliHble goopMbl. Mepexon K
HoBoMy H6asucy. KBagpatnyHole goopMbl. Teopema JlarpaHxa. ViHoekcbl Hepummn Haa nonem R, Teopema MHepUuu.
MonoxutensHo onpeneneHHble kBaapaTudHole popmel. Kputepuii CunbeecTpa.

Tema 12. KpaTtHble, KpUBOJIMHEWHbIE U NOBEPXHOCTHbIE UHTErparnbl.

KpaTtHble, KpUBONUHENHbIE U MOBEPXHOCTHbIE MHTErpanbl. [1BONHON 1 TPOMHOW UHTErpansl, ux ceorctea. CeeaeHve
KpaTHOro uHterpana Kk noBTopHoMy. [oHATUE N-KpaTHOro MHTerpana. 3aMmeHa nepemMeHHbIX B KpaTHbIX MHTerpanax.
MonsipHble, UMAMHAPUYECKne 1 cpepudeckmne koopamHatel. KpusonnHenHbie nHTerpansl. Vix CBOMCTBA U BbIYUCIEHNE.
MNoBepxHOCTHbIE MHTErpanbl. /X cBonCcTBa U BblYUCTEHNE. [[eoOMeTpUYecKne N MexaHNYeckmne NPUNoXeHns KpaTHblX,
KPUBOSIMHENHBIX 1 NOBEPXHOCTHBIX NHTErpasos.

Tema 13. Teopus nons.

CkansipHoe 1 BekTopHoe none. Linpkynsiuus BekTopHOro nonsi Boonb kpueoii. PaboTa cunosoro nonsi. MNoTtok nons yepes
noeepxHocTb. Popmyna Naycca-OcTporpanckoro. duBepreHums BEKTOPHOIo Nons, ee omsnyecknii cMbicn. dopmyna
Crokca. Potop BekTopHoro nons. Onepartop MamunbToHa. lNoTeHumansHoe none, ero CBOMNCTBA. YCNoBme
noteHuunanbHocTn. HaxoxgeHue noteHumana. ConeHomnganbHoe none, ero CBOMCTBa 1 CTpoeHue. NMone poTopa.
BekTopHbI noTeHuwman.

Tema 14. OundcbcpepeHumnanbHble ypaBHEHUS.
LundepeHumnanbHbie ypaBHeHMS 1-ro nopsinka ¢ 04HOW HEM3BECTHOWM (PYHKLINENA:

DopmynmpoBka 1 [oKa3aTenbCTBO TEOPEM CYLWECTBOBAHUS N €ANHCTBEHHOCTW pelweHns. OCHOBHblE MHTErpupyemble
TWUNbl ypaBHEHWIA 1-ro nopsaka. YpaBHeHUs, He pa3pelleHHbie OTHOCUTENBHO MPOM3BOAHONA.

YpaBHeHus n-ro nopsaka:

YpaBHeHus, fonyckatoume noHUxXeHns nopsinka. JinHeiHble ypaBHeHns n-ro nopsiaka. Oblee pelweHne MMHenHoro
OLHOPOJHOro ypaBHeHUs:. JIHeliHble HEOAHOPOHbIE YpaBHEHNS N-ro nopsaka. Obluee peweHre NMHeRHoro
HEeOJHOPOAHOrO ypaBHEHUS. JINHENHbIE OLHOPOAHbIE YPABHEHMUS C MOCTOSIHHBIMI KO3MULIMEHTAMYN 1 UX PELLEHNE.
JNnHenHble HEOLHOPOAHbIE YPaBHEHMUS C MOCTOSIHHBIMU KO3RMULIMEHTAMI 1 HAXOXLEHUE OaHHOTO PeLeHUs ans
pasnuyHbIX BUOOB cBOHOAHOrO YneHa. MeTon Bapvauum Npon3BONbHbBIX MOCTOSHHBIX.

Cwnctembl gudbdpepeHumanbHbiX ypaBHeHuin: HopmanbHas cuctema. Teopema CylwecTBoBaHMS U €QMHCTBEHHOCTH
peweHns. Cuctembl NMHENHbIX ypaBHeHW. CUCTEMbl OLHOPOLHbBIX YpaBHEHWA. TeopeMbl 0 pelweHnn. BpoHckmaH
peweHuns. dyHaameHTanbHas matpuua. Obuee pelweHue u pelweHne 3anaqu Kown B matpuyHoi coopme. Cructema
HEOLHOPOAHbBIX ypaBHeHun. ObLee peweHune 1 peleHne 3aaayv Kown B matpunyHoi goopme. HaxoxaeHne
WHTErpupyeMbix KOMOUHaUWI AN CUCTEMbI U NEPBBIE MHTErpanbl. PelleHne CUCTEMbI ypaBHEHUIA, 3aaHHbIX B
CUMMeTpUYHOM doopme. VIHTerpuposaHue cmctembl andppepeHumnanbHbiX ypasHEHWUA NyTEM CBEAEHNS K 0OHOMY
ypaBHeHUo 6onee BLICOKOro nopsaka. CUCTEMbl MMHERHBIX YPaBHEHWI C MOCTOSHHBIMU KO3(hULNEHTAMN.
XapakTepucTnyeckoe ypaBHeHue 415 0HOPOAHON CUCTEMbI U XapakTepuctudeckme yucna. PeweHre ogHOPOOHON
cuctembl. PeweHne HeogHopoaHoM cuctembl, MeTon BapraLm Npou3BObHbIX MOCTOSAHHBIX. [TOHATUE O KpaeBbIX
3apadax. 3agada lWrtypma-Iinysmnnga. dyHkuus MNpuHa. MeTton noctpoeHus goyHkumm I'puHa. duramnyeckas
WHTEepnpeTauuns yHKLMmn [MpuHa.

ONEeMEHThI Teopun yCTOVIHI/IBOCTI/I.

OcHOBHble onpeneneHns 1 NOHATUS TeopUN YCTOMYMBOCTU. TprBMaNbHOE peLleHne 1 ero yCTon4nMBoCTb Mo J1snyHosy.
MpocTenwne TMNbl TO4EK NOKOS AN OOHOPOLHOW CUCTEMbI ABYX YPABHEHWUI C ABYMS HEM3BECTHBIMM N UX YCTONYUBOCTb.
06 nccnefoBaHMKM Ha YCTOMYMBOCTb MO NEPBOMY NpubnuxeHnto. Meton coyHkumn J1sinyHoBa. OCHOBHblE TEOPEMBI
NanyHosa.

YDaBHeHVIFI C 4aCTHbIMK NPON3BOOHBIMU NEPBOro nopsaanka.

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

Tema 15. Teopus chyHKLU KOMMNIEKCHON NepeMeHHOMN

KomnnekcHble yncna un apudpMeTmieckue onepaumm Han HaMu. KomnnekcHas nnockocTb. TpuroHoMeTpuryeckas dopma
KOMMNEKCHOro Yncna. BoseeneHue B Lenyto cTeneHb. VI3aBneyeHme KOpHs n - o ctenexun. Bo3seneHne B KOMMNEKCHYO
cTeneHb yucna e. JlorapngM KOMMEKCHOro Ynicna. BosseneHue B KOMMNEKCHYIO CTENEHb KOMMNEKCHOro yucna. MNpegnen
nocnenosaTenbHOCTU. HeobxoamMble 1 [OCTATOYHBIE YCNOBMS CXOAUMOCTM NOCNENOBATENBHOCTU. HeorpaHmyeHHas
nocnenoBaTenbHOCTb. MNofHas KoMnnekcHas NnockocTb 1 cpepa Pumana.

OnpeneneHne yHKLMN KOMMNEKCHOrO nepeMeHHoro. OiHO3Ha4YHOCTb. OOHONMCTHOCTbL. KprBble Ha KOMMNEKCHO
nnockocTn. OOHOCBSI3HbIE U MHOFOCBSI3Hble 0bnacTu. Mpeaen goyHKUMM KOMMIEKCHOrO NepeMeHHoro. HenpepbiBHOCTb
OYHKLMM KOMMNEKCHOrO nepeMeHHoro. OCHOBHblE TEOPEMbI O HEMPEPbIBHBIX B 3aMKHYTOM 061acTu (hyHKLUMSAX.
MpounasonHas, oudgpcpepeHunan. Yenoeus Kowm - PumaHa. AHanutudeckas (perynsipHast) doyHKLUMS B TOUYKe, B obnacTu.
CB#3b C rapMoHUYecknmMn oyHKUMaMmM. 'eoMeTpuyeckas HTepnpeTauns Nnpon3BoaHon B Touke. KoHpopMHoe
oTtobpaxeHue. Obwme npuHumnel. JpobHo-nnHeliHoe oTobpaxeHne. PyHkumsa Xykosckoro. MpocTeiwume
anemMeHTapHble pyHKUMKn. OBnactTn 0OHONMCTHOCTM 1 COOTBETCTBYIOWME 0TOBPaXeHNs. BETBU 1 TOUKM pa3BeTBAEHNS
Ons pagvkana, norapudma.
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WHTerpan u ero ceoiictea. ViHTerpanbHas Teopema Kowu ans oagHOCBS3HOM 061acTi U MHOrOCBSI3HOM obnacTu.
MepBoobpasHas. Popmyna HototoHa-NenbHuua. UHterpan Tvna Kowwu. CywecTBoBaHve Npovn3BoaHoi noboro nopsaka
IS aHaNUTUYECKOW cpyHKLMN. Psiabl YACNOBbIe 1 OYHKUMOHAMBHbIE.

CreneHHble psgbl. Teopema Abens. Kpyr cxogumocTu. Hynu aHannTnieckon qoyHKLUUM 1 e AMHCTBEHHOCTb ONpeaeneHns
aHanuTnyeckol dpyHkumn. Psg NlopaHa. PasnoxeHwve B psg JlopaHa B konbue. M3onmposaHHble 0cobble TOUKN.
Knaccuchrkauus n3onnpoBaHHbIX 0cobbix ToUek. Teopust Bbi4eTOB. OCHOBHbIE TEOPEMBI. MPUNOXEHNS K BbIYUCIEHUIO
WHTErpanos.

5. MepeueHb yue6HO-MeTOANYECKOro o6ecrneyeHUs Ojisi caMocTosTeNlbHOW paboTbl 06yyaroLLMXcs No
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXCs BbIMONHASTCS Mo 3a4aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U Ha BHEayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSITENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCUUMINHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayIMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl obydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHyo, Hay4yHyIo 1 CNPaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a0aHusl, HanpaseHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOO MO AMCUMUMNMHE.

OpraHunsauusi caMocTosTenbHOl paboTbl 0ByHaoWMXCs PErnaMeHTUPYeTCs HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aLummn 1 ocyLecTBleHNs 0bpas3oBaTenbHON AesaTenbHOCTH No o6pasoBaTefbHbIM NPorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YyTBepXaeH
npvkasom MuHucTepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpenst 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO o6pasoBaTtensHoro yupexaeHuns "KasaHckuii (MprBonxckuii)
doenepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHErO pacnopsaka henepanbHOro rocyapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuid) doenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) goenepansHoro yHmBsepcuTeta
Cant kadpeopbl TEOPUN OTHOCUTENBHOCTW 1 rpaBuTauun - http://toig-kazan.narod.ru/education.htm

CaiT kadhepbl TEOPUN OTHOCUTENBLHOCTA W rpaBUTaLnm -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLUMNMHE (MOAYNIO)

DOH[ OLIEHOYHbIX CPEeACTB Mo AUCUMUNINHE (MOAYNI0) BKIOYAET OLEHOYHbIe MaTepuanbl, HanpasneHHbe Ha NPOBEpPKY
OCBOEHUS KOMMETEHUWIA, B TOM YMCNe 3HAHWUIA, YMEHUIA U HaBbIKOB. POHA OLLEHOYHbIX CPeLCTB BK/lo4YaeT OLEeHOYHble
CpeLncTBa TeKyLWero KOHTPONS 1 OLEHOYHbIe CPelICTBa NPOMEXYTO4YHOM aTTecTaumm.

B ¢hoHIe OLeHOYHbBIX CPEACTB COAEPXUTCS creayiolas UHpopMaums:

- COOTBETCTBME KOMNETEHLMIA NMNaHUPYEMBIM pedynbTatamM 06y4eHUs No LUCLUMNANHE (MOLYNIO);

- KPUTEPUM OLIEHMBAHNS COPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AMCUMUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS 418 KaXA0ro OLEeHOYHOro CpencTBa;
- KPUTEPUM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTBs, BKIKOYas TpeéoBava, npegbsasndaeMble K OEenCcTBuAM o6y'-|a|ou4v|xcq,
OEMOHCTPUMPYyEMbIM pe3yfibTataM, 3anaHns pa3/indHbIX TUMOB.

DOHL OLLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 kK nporpamme AUCLMUNAUHBI (MOLYNO).

7. NMepeuyeHb nuTepatypbl, HEO6XOAMMON AJ1 OCBOEHUSI AUCLAMIINHDBI (MOLYNS)
OcBoeHWe aucumMnnnHbl (MoLyns) npeanonaraeT Usy4eHne OCHOBHON 1 OOMONHUTENbHOM y4ebHOM nuTepaTypbl.
NuTepaTypa MoXeT ObiTb LOCTYMHa 0byYaloWwmnMcsi B OAHOM 13 [BYX BApMaHTOB (b0 B 000MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES NEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkNtoueHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B NeyatHoM Buae - B HayyHoih 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum bruneTam B COOTBETCTBUM C NMpaBunamy nonb3osaHust HayyHol 6GnbnnoTekoii.
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ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOUYKM NpY BBEAEHMM 0OYYaOLLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucTeMe "ONeKTPOHHbIA yHUBepcuTeT". Mpr MCNONb30BaHMK NeYaTHbIX M3naHUA BBNNOTEYHDbI
oOHA, OOMXeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obydatowmxcs no ProcC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nmMTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, OLHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nMTEpaTypbl, HEOBXOAMMO AN OCBOEHWUS AMCUMNAMHBI (MOOYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeueHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUS BUCLUMNMNHBI (MOOYNs)

A. M. AHuukos, P. J1. BanuynnuH, P. A. lanwes BeeneHue B MatemMatnyeckuin aHan1M3 B BONpPOcax v 3agadax -
http://toig-kazan.narod.ru/education/l/Matan.pdf

A. 10. JaHbwunH KpaTHble, KpMBONMHENHbIE 1 MOBEPXHOCTHbIE MHTErpansb - http://www.ksu.ru/f6/bin_files/krint2010!40.pdf
Bubnnoteka EqWorld MMP MATEMATUYECKIWX YPABHEHWW - http://eqworld.ipmnet.ru/indexr.htm

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

HAYUYHAA U YHEBHAA IMTEPATYPA - http://webmath.exponenta.ru/ax/aj/ta/index.html

P. K. Myxapnsimos, T. H. NMaHkpaTbesa ObbIKHOBEHHbIE AMPGEPEHLMANBHBIE YPABHEHUS MEPBOrO NOpsaKa -
http://www.ksu.ru/f6/k6/bin_files/diff1muharl!8.pdf

Cant kadpenpbl TEOPUN OTHOCUTENLHOCTY 1 rpaeBuTaunm KDY - http://toig-kazan.narod.ru/education.htm

Cant kadhenpbl TEOPUN OTHOCUTENLHOCTA U rpasuTaunn Ky -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye-posobiya

Caint kadbenpbl TEOpUN OTHOCUTENLHOCTY 1 rpasutaunn KAOY - http://old.kpfu.ru/f6/k6/index.php

T. B. Kponotoga, B. I". Nogonbckuin IHTerpuposaHune coyHKLMIA 0OHOMO NEPEMEHHOro: npuMepsl 1 3agayu. Yactb | -
http://www.ksu.ru/f6/k6/bin_files/integr_m!23.pdf

OnekTpoHHas bubnmoteka MexaHUKO-MaTeMaTM4eckoro goakynbteta MockoBCKOro rocyiapCTBEHHOrO YHBEpCUTeTa -
http://lib.mexmat.ru/allbooks.php

OnekTpoHHas 6ubnuoTteka nNo matematuke - http://mat.net.ua/mat/index-mat-analiz-tf.htm
OneKTpoHHO-6nbnnoTeyHas cuctema - http://www.knigafund.ru/
OnekTpoHHO-6nbnnoTeyHas cuctema Viapatensctea JlaHb - http://e.lanbook.com/

9. MeToguueckue ykasaHusl oisi 06y4yaroLLMXCS MO OCBOEHMUIO OUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHOaumm

nekumu HeobxonumbiM TpeboBaHMEM AN OCBOEHWS AUCLMIIIVMHBI SBASIETCS MOCELWEHNIA NEKLMIA.

B xone NeKLUMOHHbIX 3aHSATWI BECTU KOHCTNEKTUPOBaHWe y4ebHoro matepuana. Obpalats BHUMaHME
Ha KaTeropvu, YOpMynMpoBKK. B cny4ae BO3HNKHOBEHWSI BOMPOCOB 06pallatbCs 3a KOHCYNbTALMSAMM
K npenogasatento. B xone n3y4yeHus AUCUMNANHBI Mano OrpaHNYMBaTbLCS NEKLMSAMI, PEKOMEHOYETCS
N3Y4NTb OCHOBHYIO IUTEPATYPY, O3HAKOMUTBLCS C LOMOMHUTENBHOW NUTEPaTYPOIA.

npakTndyeckune ["naBHOe Ha3Ha4vyeHne npaKkTn4eckKnx 3aHsATUI - Bonee TecHoe oblieHne npenonasartens co

3aHATNA CTyAdeHTaMn Ha TEMbI Oﬂpeﬂ,eﬂéHHble npenonaBsartesieM 3apaHee. I'Ipvl noaroTtoeke Tpe6yeTc9|
nonbITaTbCA BbINOMHUTL BCE JOMallHMe 3aaaHns U nonbiTatbcs Hanbonee YETKO ccpopmynvlposaTb
HEeMNnoHATHbIE N I'Ip06ﬂeMHbIe 3Tanbl BO3HUKLWNE NP 3TOM. HeI'IOCpeJJ,CTBeHHO Ha 3aHATUN HY>XHO
06Cy,EI,I/|Tb BO3HUKLLKE BONPOCHI C npenoaasartenem.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTos- | [Mocne kaxaoi nekuun CTyaeHTy cnedyeT BHUMATENbHO NpoYnTaTth U pa3obpartb KOHCMEKT. [MoHsATb
TenbHas BCE MateMaTtuyeckne BbiKNamnku 1 nexaltiue B MX OCHOBE (PU3NYECcKMe MONOXEHUS U AoNYLIEeHS;
pa6oTa BOCMPOW3BECTU BCE BbIKNAAKN CAMOCTOSATENbHO, HE MMAOS B KOHCMEKT. BbiNonHMTL Unu aoaenatb
BbIKNa KW, KOTOPblE NEKTOP npeanucan caenaTtb CaMOCTOSTENIbHO (€CNW TaKoBble UMEoTCS).
Ecnu nekTop npeanucan pasobpatk YacTe MaTepuana 6onee noapobHO CaMOCTOATENbHO MO
LOCTYMHbIM MUCbMEHHbIM UK 3NIEKTPOHHbBIM NCTOYHMKAM, TO HEOBXOAMMO CBOEBPEMEHHO 3TO
caenatb. Mpy BOSHUKHOBEHWUM KaKuX-NMB0 TPyOHOCTEN C NOHUMaHMeM Mateprana pekoMeHayercs
MOMPOCMUTb MOMOLLM Y CBOVX OOHOTrPYMMHUKOB MUNN COKYPCHMKOB. TakXe MOXHO 00patutbes 3a
MOMOLLBIO K NEKTOPY.
CaMocTosiTeNnbHOe U3ydyeHne Yact matepuna. Ecnv yacTb yduebHoro matepmana oTeefieHa Ha
CaMOCTOSATEeNIbHOE M3yYyeHne, TO HeOBX0AMMO MPUCTYMUTbL K STOMY He3aMedIMTeNbHO Nocne yKasaHus
npenoaasatens 1 0CBOUTb MaTepwan B 0TBeAeHHble UM Cpoku. MaTepman cneayet usydnTb no
LOCTYMHbIM MUCbMEHHbIM 1 9MEKTPOHHBIM UCTOYHMKAM, O KOTOPbIX COOBIMT NpenoaasaTeib.

aK3aMeH Y Kax[oro CTyoeHTa Ha pykax LonxeH ObiTb NOMHbIA CIMCOK BOMPOCOB Ans ak3ameHa. Vx MoxHo
TILATEeNbHO N3Y4NTb U Pa3buTb HA HECKOMbBKO rPyn Mo YPOBHIO BaWUX 3HaHWiA. Heobxoaoumo nvetb
KOHCMEKTbI BCEX NEKUMIA N NPaKTUYECKMX 3aHATWIA. Ha ak3ameHe BynyT npefnoxeHbl 3aaaqu
aHanornyHole pasbupaembiM HA NPAKTUYECKUX 3AHATUSIX.

He ctonT naberatb noceleHns KOHCynbTauumn - Ha Hel MOXHO YTO4HWUTDb Y npenonasatens Bce, 4To
OCTaNnoCb HEMOHATHbIM.

10. MNepeyeHb NHPOPMALMOHHBIX TEXHOJIOTMIA, UCMO/Ib3YeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xoaumon ons ocyuwiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,an-O)

MatepunanbHo-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwne KOMMNOHEHTDI:

MomelleHWst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIekToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.

MynbTumeouitHas ayoutopums.

12. Cpeﬂ,CTBa apgantauuv npenopgasaHusl oguCUNNMNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCA cnegytowme Metonbl U TEXHONOrnn, obneryatouwue
BoCnpuaTne vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHn4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBOW BEpPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepu AaHHbIX Unn CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta v nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- cO3aHvie BO3MOXHOCTE AJis 06y4atoLMXCsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaLUMIO U3 PasHbIX UCTOYHVKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YallbHO, C HAPYLLEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepPHATUBHbBIX CNOCOO0B, B TOM YMCe BUPTYasbHbIX nabopaTtopuii U CUMYSLIMOHHBIX
TEXHONOMNIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no HanpasneHuto 27.03.05
"MHHoBaTtumka" n npodusnio NoaroToBky "YrpasneHme NHHOBALVOHHBLIMIW NMPOEKTaMn B cqoepe BbICOKMX TEXHONOMNiA".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 12 ua 14. Bl YHH
skt

ARl | AL O



Mporpamma gucumnnuHel "MaTtematuka"; 27.03.05 "VIHHOBaTuka".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.10 Matematuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnue nogrotosku: 27.03.05 - VIHHOBaTUKA

Mpodpmnb noarotTosku: YnpasneHne UHHOBALMOHHbLIMU NPOEKTaMu B cdoepe BbICOKMX TEXHONOM A
KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

3nobvHa, C. B. Matematuyecknii aHanus B 3afaqax u ynpaxHeHusix : ysebHoe nocobue / C. B. 3nobuHa, J1. H.
Mocuuenbckas. - Mocksa : DUBMATIINT, 2009. - 360 c. - ISBN 978-5-9221-1146-1. - TekCT : aneKTpoHHbIN // J1aHb :
3NeKTPOHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/2377 (nata obpaueHus: 28.07.2020). - Pexum
[ocTyna: ons asTopma. nonb3osaTtenen.

AnekcaHgpos, . C. Kypc aHanutuyeckoi reoMeTpum n nuHeiHol anrebpsl : yuebHuk / . C. AnekcaHapos. - 2-e
naa.,ctep. - CanHkT-MNeTtepbypr : JlaHb, 2009. - 512 c. - ISBN 978-5-8114-0908-2. - TekCT : aNeKTPOHHbIA // NaHb :
9NeKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/493 (narta obpaieHus: 28.07.2020). - Pexum
[ocTyna: onsg asTopma. nonb3osaTenen.

Beknemnwes, [. B. Kypc aHanntnyeckoi reoMetTpum u nuHeiHon anrebpel : yuebHuk / I. B. beknemuwes. - 16-e n3g.,
ctep. - CaHkT-MeTepbypr : MaHb, 2019. - 448 c. - ISBN 978-5-8114-1844-2. - TekcT : 3NeKTPOHHbIi // IlaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/112054 (nata obpaleHms: 28.07.2020). -
Pexwum goctyna: ons asTopms. nonb3osarteneil.

®duxteHronsL, I'. M. OcHOBbI MaTeMaTUYeCKOro aHanmnaa : y4ebHuk : B 2 yactsx / . M. ®uxteHronsy,. - 11-e u3g., ctep. -
CaHkT-lMeTepbypr : NaHb, [6.r.]. - HYacTb 1 - 2019. - 444 c. - ISBN 978-5-8114-0190-1. - TekCT : 9NeKTPOHHbI // NaHb :
9NeKTPOHHO-6ubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/112051 (naTta obpaleHms: 28.07.2020). -
Pexum poctyna: ons asTopms. nonb3oBartenei.

JononHutenbHas nuteparypa:

duxteHronbL, I'. M. OcHOBbI MaTeMaTU4Yeckoro aHanmnaa : y4ebHuk : B 2 yactsix / . M. ®uxteHronby. - 10-e u3g., ctep. -
CaHkT-lMeTepbypr : MaHb, [6.r.]. - HacTb 2 - 2019. - 464 c. - ISBN 978-5-8114-0191-8. - TekCT : aNeKTPOHHbI // NaHb :
9NeKTPOHHO-bubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/115730 (naTa obpaweHusi: 28.07.2020). - Pexum
JocTtyna: ons aBTopua. nonb3oBaTtenei.

Bepman, . H. C60pHMK 3ama4 No Kypcy MaTemMaTuyeckoro aHanmaa : y4ebHoe nocobue / I'. H. BepmaH. - 8-e uag., crep. -
CaHkT-lMetepbypr : JlaHb, 2019. - 492 c. - ISBN 978-5-8114-0657-9. - TekCT : aneKTPOHHbIN // JlaHb :
9NeKTPoHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/111199 (naTa obpaweHusi: 28.07.2020). - Pexum
[ocTyna: ons aBTopma. nonb3oBaTtenen.

Oemupaosuy, b. M. COopHUK 3aaa4 1 yNpaxXHeHWn No MaTemMatuieckomy aHanuay : yiebHoe nocobue / b. . Lemnaosuy.
- 21-e u3na., ctep. - CaHkT-MNeTtepbypr : NlaHb, 2019. - 624 c. - ISBN 978-5-8114-3985-0. - TeKkCT : 3N1eKTPOHHbIN // JlaHb :
9NeKTPoHHO-6ubnnoteyHas cuctema. - URL: https://e.lanbook.com/book/113942 (naTa obpaweHusi: 28.07.2020). - Pexum
nocTyna: ana astTopma. nonb3osaTtenen.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.6.10 Matematuka

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

HanpasneHnune nogrotosku: 27.03.05 - VIHHOBaTUKA

Mpodpmnb noaroTosku: YnpasneHne UHHOBALMOHHbLIMU NPOEKTaMu B cdoepe BbICOKMX TEXHONOM A
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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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