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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

ean (1eaH) OCBOSHMS JUCITATUIMHBI:

- OBJJICHHE OOYYAIOIIMMHUCS OCHOBHBIMH METOJIAaMHU JIMHEWHON anreOphl M MaTeMaTUYeCKOTO
aHaM3a, HEOOXOJMMBIMH JUIsS aHAJIM3a W MOJCIMPOBAHUS SKOHOMHUYECKUX TIPOIIECCOB W SIBJICHUU, MPH
MOWCKE ONTHUMAIILHBIX PEIICHHH B HYKOHOMHUKO-MATEMAaTUYCCKOM MOJCITUPOBAHUU, MPHU o0paboTke u
aHaJM3e Pe3yabTaTOB YUCICHHBIX SKCIIEPUMEHTOB B 3KOHOMUYECKHUX HCCIICIOBAHUSAX;

- popMupoBaHUE TEOPETUIECCKOTO (PyHAAMEHTA Il M3y4YCHHS O0YYaIOIMMHU JTUCIUILINH Y9eOHOTO
IUTaHa 00pa30BaTEIbHOMN MPOrPaMMbl, HCIOJIB3YIOIIUX MATEMAaTHUYECKUE MOJICIA M METOJbl B SKOHOMUKE.

3agaun:

- (¢dopMUpOBaHHE Yy OOYYAIOIIUXCS CUCTEMBI TCOPETUYCCKUX 3HAHWUK 10 JHHEHHON anredpe u
MaTEeMaTHYeCKOMY aHallu3y, BKIIOYAIOUIEl B ce0s  OCHOBHBIC TIIOHSTHS, ONpEACNCHUS, TEOPEMbl U
(bakTbl, HEOOXOMWMBIC [UISI H3YYCHHS IOCICIYIOIIMX MAaTeMaTHYeCKUX U CICIHUATbHBIX JUCIUTUINH
0o0pa30BaTeNbHON MPOrpaMMbl, pEUICHHs] SKOHOMUYECKUX U MPUKIAAHBIX 3a7a4, MaTeMaTH4YeCKOIro
MOJIETIMPOBAHMS M HMCCIEAOBAaHUSI 3KOHOMUYECKUX MPOLIECCOB U SIBJIICHUI;

- ¢dopMupoBaHME  TpEACTaBIEHWH 00  OCHOBHBIX  METOJaX  JIMHEWHOW  anreOpel U
MAaTEMaTUYECKOTO aHAJIM3a M HX HUCIOJIb30BAaHMHM B MCCIEAOBAHUSIX DKOHOMHYECKHUX MPOLECCOB U
SIBJICHU M 5KOHOMUKO-MAaTEeMaTH4YE€CKOM MOJEINPOBAHNH;

- (dopMHpOBaHHE MATEMATHYECKON KYJIbTYpPHI CTYICHTOB, OCO3HAHHS OOYYAIOIIMMHUCS POJU H
MecTa JUHEHHOW anreOpbl M MaTeMaTHYeCKOro aHalli3a B CHUCTEME MAaTeMaTHYEeCKHX HayK, pPa3BUTHUE
JIOTUYECKOTO0 ¥ aJITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOJAUMONW HMHTYUIIMM B BONPOCAX MPHIOKCHUS
MaTe€MaTHKH.

2 MecTo AUCHUILUIMHBI B CTPYKTYype 00pa3oBaTe/IbHO MPOrpaMMbl

Jucnunnuza oTHocUTes K 6a30Boii yactu 6ioka [l «{ucuurinabl (MOIYIIH )>»
[TpepekBU3UTHI UCHUILTUHBL: Omcymcmayom

[ToctpexBusutsl mucuuruanel:  b51.J{.b.12.2 Teopus eeposmuocmel u MamemMamuyecKkas
cmamucmuxa, b1.J[.5.12.3 Memoowvl onmumanvusix peuteHu

3 TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUs MO TUCIUIINHE

Hpouecc HU3YyUYCHUS JUCHUIIJIMHBI HAITPABJICH HaA (l)OpMI/IpOBaHI/Ie CJICAYIOIIUX PE3YJIbTAaTOB 06y‘leHI/I}I

[Inanupyemble pe3ynbTaThl
00y4eHUs IO TUCIUIUINHE,
Kon n HamMmeHOBaHUE Kon n HauMeHOBaHME MHIUKATOPa
dbopMUpYyEMBIX KOMIETSHIIHIA JOCTHKEHHS KOMIICTCHIINHU XaPAKTCPHIYIOTIHE STATIET
dbopMupoBaHus
KOMIIETCHITUM
[TIK*-1 Cnocoben [1K*-1-B-1 Ucnonb3yer 3HaHUA U3 pa3esioB |3HaTh: OCHOBHBIE MOHSATHS
OCYUIECTBJISITh aHAIU3 MaTEeMaTHKH TPU PEIICHUH SKOHOMHYECKHUX |(ompeneneHus, pakTsl, T€O-
SKOHOMMYECKHUX JAHHBIX C 3a7a4 pPEMBI), METOJIBI U
HCIOJIb30BaHUEM MHCTPYMEHTBI JTMHEHHOMN
MaTeMaTUYEeCKHX METOJIOB U anreOpsl 1 MaTEeMaTUYECKO-
MH(OPMAIIMOHHBIX TEXHOJIOTUI ro aHajau3a, Heo0OXOqUMEIC
JUTSI BRIPAOOTKHU PEIICHHUH B JUTSL peTeHUs
obnactu mpodeccuoHaNbHOMI SKOHOMHYECKHUX 3aJ]a4, MO-
JEeITEILHOCTU JIeTUPOBAHMSI M UCCIIEIOBA-
HHS DKOHOMHYECKHUX
SIBJIEHUW U MPOIIECCOB.
YMerh: pemaTh TUIIOBbIE
3a/1auyl JIMHEHHOU anreOpsl




Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHITHIA

Kon n HaumeHnoBaHre WHIUKATOpa
MOCTHIKEHUS KOMIIETEHIINU

[Tmanupyemble pe3yabTaThl
0o0ydeHus 10 TUCIUTLINHE,
XapaKTePU3YIOIIUE ITAITbI
dbopmupoBanus
KOMIIETEHIINH

¥ MaTeMaTHYECKOTO
aHaJiu3a; NPUMEHSTh
METO/Ibl U UHCTPYMEHTHI
JUHEHHOU areOphl U Ma-
TEeMaTHYECKOr0 aHaIu3a K
PELLICHUIO MAaTEMAaTUYECKUX
¥ SKOHOMHYECKHX 3a/a4,
BBIOMPATH U UCIIOIH30BAThH
HEOOXOIUMBIC
BBIYUCIIUTEIIbHBIE METO/IBI.
Baajgers: HaBBIKAMH HC-
MOJIb30BaHUS UHCTPYMEH-
TOB U CPEJICTB

JUHEHHOM anreOphl U Ma-
TEeMaTHYECKOTO aHaIn3a
MIPY MOJICTTUPOBAHUU U HC-
CJICAOBAHUHN DKOHOMHWYECCKUX
MIPOLIECCOB U SABJICHUM.

4 CTpyKTYpa U colepKaHue TUCUUIINHBI

4.1 CTpykTypa AUCHUILJIMHBI

OO0m1ast TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 6 3a4eTHHIX enuHull (216 akaieMHUUeCKUX YacoB).

TpynoemMkocTs,
Bun paboTbt aKaJIeMHYECKHX 4acoB

1 cemectp 2 ceMecTp BCET0
OO0mas Tpy10éMKOCTh 108 108 216
KonrakTHasi pabora: 50,25 51,25 101,5
Jlexm (JI) 34 34 68
[Tpaktuueckue 3ansatus (I113) 16 16 32
Koncynbranun 1 1
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTesibHas padora: 57,75 56,75 1145
- 8bINOJHEHUE UHOUBUOYATbHO2O NPAKMUKO-
opuenmuposantoz2o 3adanus (I1103);
- BbINOJIHEHUe pacuemHo-epagpuyeckoeo 3aoanus (PI'3);
- 8bINOJIHEHUEe UHOUBUOYATILHBIX OOMAWHUX 3A0AHULL U
KOHMPOIbHBIX pabom,
- CAmMonoo2omoska (npopabomka u noemopeHue N1eKYyuoOHHO20
mamepuana u Mmamepuana y4eOHUKo8 u yueOHvlx nocoouil),
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM,
- N0020MOBKA K PYOENCHbIM KOHMPOJIAM
Bupa utoroBoro KOHTpoJIs (3a4eT, IK3aMeH, aug. 3au. IK3aMeH
AU pepeHpOBaAHHBIN 3a4eT)

Paznensl nucuumiveel, n3ydaembie B 1 cemectpe

Ne \ HaumeHnoBanue pa3nenon

KomnuectBo yacos




paszaena ayJUTOpHAs BHEAYL
BCETO abota
113 | JIp pabota
1 KomriekcHpie gnicna 9 2 2 - 5
2 Martpuiibl u onpeaeaIuTeIn 17 6 3 - 8
3 CucreMbl TMHENHBIX YpaBHEHUN 17 4 3 - 10
4 JluneliHble MPOCTPaHCTBA. EBKINIOBBI 16 6 2 - 8
POCTPAHCTBA
S) JIuneitHble peoOpa3zoBaHus (ONIEPaTOPHI) 12 4 2 - 6
JIMHEWHBIX MPOCTPAHCTB
6 BekTopnas anredpa 12 2 2 - 8
7 DJIeMEHTHI aHATUTHYECKOW T€OMETPUU Ha 16 6 2 - 8
TUIOCKOCTHU M B TPOCTPAHCTBE
8 MHoxecTBa U QYHKIIUH 9 4 - - 5
Uroro: 108 34 | 16 58
Paznenbl muCHMIUIMHEL, U3ydaeMble B 2 ceMecTpe
KosmyecTBo yacoB
Ne HaunmeHnoBanue pasieinoB AyATOpHas BHEayl.
paznena BCETO paboTta
113 | JIp pabora
9 YucIioBbIE MMOCIEN0BATENBHOCTHA 14 4 2 - 8
10 IIpenen u HenpepbIBHOCTh (PYHKIIUU 14 4 2 - 8
11 HuddepennnanbHoe ucuuciaeHrne QyHKIUU OJHON 17 6 3 - 8
IIEPEMEHHOM.
12 Huddepennmanbpaoe HCYHUCIICHHE byHKIUH 14 4 2 8
MHOTHX TIEPEMEHHBIX.
13 WuTerpanpHoe ucuncaenne QyHKIUNA OJHON U 18 6 3 - 9
HECKOJIbKUX MEePEMEHHBIX
14 OCHOBBI TeOpHH OOBIKHOBEHHBIX 16 6 2 - 9
i depeHranbHbIX YpaBHEHUH
15 OCHOBBI TEOPUH PSJIOB 14 4 2 - 8
Uroro: 108 34 | 16 58
Bcero: 216 68 | 32 116




4.2 Cogepxxanme pa3iejioB IHMCUUNINHBI

1 KommuiekcHbIe Yucia

KommuiekcHble 4YMclla: OCHOBHBIE TIIOHSATUS UM ONEpalluyd HaJd KOMIUIEKCHBIMM UHCIAMHU B
anreOpandyeckoi, TPUrOHOMETPUUYECKOH M ITOKa3aTeIbHON opMax.

2 MaTpunsl ¥ onpeaeuTe

Marpuubl: OCHOBHBIE ONpeAeieHUs, Kiaccudukauus, NeHcTBUSA HajJ MaTpUIlAMH, UX CBOMCTBA.
Onpenenurenn: GopMysbl s BBIYUCICHUS, CBOMCTBA onpeaenurteneid. OOpaTHas MaTpuLa: onpeesncHue,
CBOMWCTBA, BBIBOJ] (POPMYJIBI JUIsl BBIYMCIIEHUA. MUHOp MOpsiika K JUIsl MaTpullsl (onpenenurens). basucHslii
MUHOp U paHI MaTpPUIIbl, TEOPEMBI O PAHTaX.

3 CucrteMbl JIMHEHBIX YPaBHEHU

CucreMbl m JMHEHWHBIX YpPaBHEHMH C 1N HEU3BECTHBIMM: OCHOBHBIE  OIpEAEICHMUS,
kinaccuukanus. OCHOBHbIE METOJbI PEIICHUS CUCTEM JIMHEWHBIX ypaBHEHUWM: Mertoj ['aycca pemeHus
CUCTEMBbl M JIMHEHWHBIX YPaBHEHHM C N HEU3BECTHBIMM; IHpaBwio Kpamepa pelleHHss CUCTEMBI n
JUHEWHBIX YpaBHEHUH C N HEU3BECTHBIMM, IIPUMEHEHHE OOpaTHbIX MAaTpUl] K pPELIEHUIO CHCTEM
JMHEWHBIX ypaBHeHul; Teopema Kponekepa - Kamemmm o COBMECTHOCTM HEOAHOPOJHOW JIMHEWHOU
CHUCTEMBI.

4 JInneiiHble mpocTpancTBa. EBKINAOBBI NPOCTPaHCTBA

JIuneiiHOe MPOCTPaHCTBO: ONpPEACIIECHUE, MPUMEPHI JUHEMHBIX NpocTpaHcTB. lloHATHE JMHENHON
3aBUCUMOCTH HE3aBUCUMOCTH CHCTEMBI BEKTOPOB, KPUTEPUN JTMHEHHON 3aBUCUMOCTH CUCTEMBI BEKTOPOB B
IIPOU3BOJILHOM HpocTpaHcTBe. KoHeYHOMepHOE JMHEHHOe NPOCTPAHCTBO: ONpeAeieHue, 0azuc, crocod
BbIOOpa 0asmca, KOOpAUHATHI BeKTOpa. Kpurepuii TMHEWHONW HE3aBUCUMOCTH BEKTOPOB B KOHEYHOMEPHOM
npoctpaHcTBe. PopMyIibl Iepexoaa OT oJHOro 0asuca K apyromy. @opmMyiibl AJis CBSI3M KOOPAUHAT OJHOIO
M TOTO € BEKTOpa B JBYX Oa3nucax OJHOTO M TOTO K€ JIMHEHHOro mpocTpaHCcTBa. JIuHeiHOoe
IIOAIIPOCTPAHCTBO. EBKIMAOBO NPOCTPAaHCTBO: OIpeneieHHe, HepaBeHCTBO Komm-byHskoBCkoro, nnmHa
BEKTOpA, yroJd MEXAYy BEKTOpPAaMH, OPTOTOHAJIbHBIE BEKTOPBL, OPTOHOPMHPOBAHHBIE BEKTOPHI.
He3zaBucumocTb OpTOHOPMHUPOBAHHON CUCTEMBI BEKTOPOB. CylliecCTBOBaHHE OPTOHOPMUPOBAHHOIO Oa3uca B
€BKJIMJIOBOM IIPOCTPAHCTBE.

5 JIuneiinble mpeoOpa3oBaHus (0MepaTopbl) JMHEHHBIX POCTPAHCTB

Jluneitnple TpeoOpazoBaHUS JIMHEMHBIX [POCTPAHCTB: OMpEJEIeHHe, MaTpulla, KpUTEpUil
HEBBIPOXKIEHHOCTH, UHBAPUAHTHOCTh OIpPEEeNIUTENsl MaTPUIlbl JIMHEHHOTO Mpeodpa3oBanus, popmyna JUis
CBSI3M MaTpPHI] OAHOTO U TOTO e JMHEHHOro MpeoOdpa3oBaHus B JBYX PA3IMUHBIX Oa3ucax OJHOTO U TOTO K€
KOHEYHOMEPHOI'O  JIMHEHHOIO  IPOCTPAHCTBA. MHOX€eCTBO  3HaUE€HUH U SAPO  JIMHEWHOTO
peobpaszoBanusi. PasMepHOCTh MPOCTPAHCTBA PEIICHUM JIMHEWHOW OJHOPOJHOM CHCTEMBL. TeopeMbl O
CTPYKTYpE PELICHUH JUHEHHOM OJHOPOAHOW H HEOJAHOPOJHOM CHUCTEM JIMHEWHBIX YPaBHEHHM.
CoOcTBeHHbIE BEKTOPBHl M COOCTBEHHBIE 3HAYEHHs JMHEMHOro mnpeoOpa3oBaHMs. XapaKTepUCTHUECKUN
MHorowieH. CymecTBoBaHue 0a3zuca M3 COOCTBEHHBIX BEKTOpOB. IIpuBeneHHe MaTpuibl JUHEHHOTO
peoOpa3oBaHus K TUaroHalIbHOMY BUly. OpTOrOHaJIbHbIE U CUMMETPUYHBIE peoOpa3oBaHUsl.

6 BexTopHas anredpa

[IpsimoyronbHasi cucreMa KOOpAMHAT (HAa IJIOCKOCTH W B IpocTpaHCTBe). PaccrosiHue Mexay
TOYKaMH, JEJICHUE OTPEe3Ka B 3aJaHHOM COOTHOLIEHUU. BEKTOpBI: OCHOBHBIE NOHATHS U OIPEACIICHHUS,
JMHEWHBIE Ollepaluy HaJ BEKTOpaMmH. Pa3nokeHne BEKTOpa IUIOCKOCTH IO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM, pa3jOKEHHE BEKTOpa IPOCTPAHCTBA MO TPEM HEKOMIUIAaHApHBIM BekTopaMm). KoopauHatel
BEKTOpA, IEUCTBUS HAJl BEKTOPAMM, 33JaHHBIMUA CBOMMM KOoOopAHHAaTaMu. CKalsipHasi MPOEKUMs BEKTOpa Ha
och, €€ cBoiicTBa. CKaJIpHOE, BEKTOPHOE U CMEIIAHHOE ITPOU3BEIECHNE BEKTOPOB: OIIPENIEICHHMSI, CBOMCTBA,
MPUIOKEHHUS, GOPMYIIBI JIJIsl BBIYMCIICHUSI.

7 JeMeHThl AHAJINTHYECKON reOMeTPHH Ha IVIOCKOCTH M B IIPOCTPAHCTBE

[Ipsimast Ha  TUIOCKOCTH:  CHOCOOBI  3aJaHus, oOllee ypaBHEHHE TMPSAMOM, B3aUMHOE
PacCIIOJIOKEHUE ABYX MPSAMBIX, PACCTOSIHUE OT TOYKU A0 IpsAMoi. Ilmockocts B R3: croco6s! 3amanns,
olmiee ypaBHEHME IJIOCKOCTH, B3aMMHOE PACIIOJIOKEHHE JBYX IUIOCKOCTEH, Yroi MeXIy IMIOCKOCTSMHU.
IIpsimas B R®: crioco6sI 3ananmii, o6uiee YpaBHEHUE TPAMOM, B3aUMHOE DACIOJIOKEHUE JBYX NPSIMBIX.
B3anMHOe pacnosnoxkeHue MNpsAMON U IUIOCKOCTH B MPOCTPAHCTBE, YrOJl MEXAY MPSIMOW M IUIOCKOCTBIO,
OIIpEJIETICHUE KOOPAUHAT TOUKH IIEPECEUECHUS.

KpuBble BTOporo nopsijika: OCHOBHblE MOHATUS U onpeneneHus. OKpyKHOCTb, JUIMIIC, TUepoora,
napabosia, UX TeOMETPHUECKUE CBOMCTBA U ypaBHEHHUs. [I0BEpXHOCTH BTOPOTO MOPSIKA: OCHOBHBIC TOHITHS
U OIIpeJesieHus], Kilaccu(uKalus, reOMeTpU4eCKue CBOMCTBA, UCCIIeI0BaHiE (POPMBI METOAOM CEUEHHH.



8 MHokecTBa U PYHKIIMHU

MHoKecTBa: OCHOBHBIE IIOHATHA W OIPENEICHMs, ONEPAlMM HaJ MHOXKECTBAMH, YHCIIOBBIC
MHOXecTBa. AOCONIOTHAass BeIMYMHA JCHCTBUTENBHOIO 4HCIa, €€ CBOWCTBA M TIeoMEeTpuYecKas
unTepnperanys. [lonsTrue okpecTHOCTH TOUkU. DyHKIUU: ONpPENEICHUE, OCHOBHBIE ITOHATHS U CBOMCTBA,

HENPEPBIBHOCTU OOpaTHON ()YHKIIMU y CTPOrO MOHOTOHHOW Ha wmHTepBaie. [Ipemen ¢yHKIuM Ha
OECKOHEUHOCTH OIIpeJesieHHe, CBOMCTBA. BTopoll 3ameuaTenbHble Ipenen U CIEICTBUS U3  HEro.
[Ipenen

CTEeNEHHO-NIoKa3aTenbHO  QyHkiuu. CpaBHeHHME  OECKOHEYHO  MajblX.  OKBHUBAJICHTHBIE
OECKOHEYHO Malible: OIpe/IesIeHIe, CBOMCTBA, TaOIuIa. ACUMIITOTHI rpaduka GyHKINH.

11 JuddepenunanbHoe ucyuciaeHue (YHKIHMUA OJHOH IepeMeHHOM

[Tpon3BonHas (QYHKIMU B TOYKE: ONPEACICHHUE, TCOMETPUYECKUA U SKOHOMUYECKHHA CMBICI,
OJJTHOCTOPOHHSS MPOU3BOJHAA (PYHKIMHM B TOYKe. beckoHeyHas MpoOU3BOJHAs.

Huddepenumupyemocts  GyHKIUU B TOYKE: oIpesieIICHUE, CBOICTBa byHKINH,
middepenuupyemblx B Touke. [loHsatue o nuddepenuuane, reoMeTpUYECKUl CMbICI, HHBAPUAHTHOCTD,
KacaTelbHast 1 HOpMaJlb K TpaduKy GyHKINH.

[TpaBuna HaxoxJeHHUsS NPOU3BOIHBIX U TU(PGEPEHINANIOB, TEOPEMbl O MPOU3BOJHBIX KOMIIO3UIUU
¢byHKIMH W O TPOW3BOAHOM oOpatHOW QyHKIMM, auddepenunpoBanre GyHKUMN, 3aJaHHBIX
napamerpudecku. [Ipon3BoHbIE OCHOBHBIX 3JIEMEHTApHBIX (DYHKIUI.

CpotictBa (Qynkumii, nuddepeHpyemMprx Ha uHTEepBaie: TeopeMbl Depma, Poms, Komm u
Jlarpanxa. [IpaBuiio Jlonurans - bepayinu.

[IpousBomubie u nuddepeHransl  BBICHIMX — MOPSAIAKOB:  ONpenaeieHue,  (HopMyasl s
Haxoxaenua. ®opmyna Teitnopa. [IpubnrkeHHbIe BBIYKCICHHUS.

MOHOTOHHOCTh (DYHKIIMM Ha WHTEpBaje: ONpeaeseHusl, Npu3HaKu. JIOKaIbHBI 3KCTpEeMyM:
oIpeJieJIeHue, HEOOXOIUMbIE W JIOCTATOYHbIE YCJIOBUS cyllecTBoBaHUsA. Hambonbliee M HauMeHbliee
3HAa4YeHUs1 (YHKIUU Ha OTpe3ke. BrIMykiocTe (QyHKIMHM Ha WHTEpBAJIE: ONpeesieHUE, TPU3HAKH.

Pacnonoxenue rpaguka (yHKIMH OTHOCHUTENIbHO KacaTelbHbIX. TOUKM meperuba: orpenerneHue,
HEOO0XOAUMBIC M IOCTATOYHBIE YCIOBHS CYIIECTBOBAHMS.

12 IndPepennuaibHoe ncuncieHue GyHKIMA MHOTHX IepeMeHHbIX

[TpoctpanctBo Rn : ocHOBHblE MOHATHS U omnpeaeneHus. @DOYHKIUS HECKOIbKUX IEPEMEHHBIX:
orpeJiesieHue, rpaduk, MHOXKecTBa ypoBHs. [loHsATHe npenena GyHKIMHU HECKOJIbKUX NMEPEMEHHBIX: B TOUKE,
[0 HaIpaBJICHUIO; CBOICTBA COOTBETCTBYIOIIMX (PYHKIIMM.

HenpepbIBHOCTh (PYHKIIMM HECKOJIBKMX NEPEMEHHBIX: B TOUYKE, IO HANpaBJIEHUIO, HA MHOXECTBE;
CBOMCTBAa COOTBETCTBYIOIIMX (yHKIMH. TOoukm M JHHHUKM pa3phiBa. OnemMeHTapHble  (PYHKIHUH
HECKOJIbKUX NTEPEMEHHBIX.

YacTtHasg mnpou3BoAHAas (PYHKIMM HECKOJbKHUX IIEPEMEHHBIX B TOYKE: OINpEJesieHue, IpaBuia
HaxOoXJAeHUA. ['eoMeTpuYecKuil U SKOHOMHUYECKUIN CMBICI.

HuddepeHurpyeMocTh (PYHKIIMM HECKOJIbKUX MEPEMEHHBIX B TOUYKE: ONPEJEJIEHUE, CBOMCTBA,
HeoOXoAMMBIE M JIOCTaTO4YHble  ycloBUs AuddepeHuupyemoctd.  Auddepenuman  QyHKIuUH.
[IpousBonHas mo HampaBieHuto. ['paaueHrt.

YacTtHble Tpou3BOAHbIE U U (epeHIIanbl BEICIINX MOPAAKOB: onpeaeneHus, ¢opmyna Teitnopa.
HesiBHbIE (QyHKIUU: YCIIOBUSI CYIIECTBOBaHMS, HEMIPEPHIBHOCTH, (HOPMYINBI Ui HAXOKIEHHUS YaCTHBIX
MPOU3BOJHBIX U UG HEpEeHIIHATIOB.

JlokanbHbIM SKCTpeMyM (QYHKIMH HECKOJIbKMX IE€PEMEHHBIX: OIpeAesieHHe, HeoO0XOoauMbIe
yCJIOBHS CYIIECTBOBaHMs. TeopeMa O JOCTaTOYHOM YCIOBHM CYIIECTBOBAaHHUS 3KCTpeMyMma (DyHKIUH
HECKOJIbKUX TepeMeHHbIX. Haubonbiiee M HauMeHbllee 3HaueHUs (YHKIUM HA MHOXKECTBE. Y CIIOBHBIN
HKCTPEMYM (QYHKIUHU HECKOJIBKHUX ITEPEMEHHBIX.

13 UnTerpanbHoe HCHUCIeHHE (PYHKIUM OHOH M HECKOJIbKHX IePpEeMEHHbIX

[TepBooOpazHast ¢yHKUuMS: OIpenesieHre, CBOWCTBa. HeompeneneHHBbI HHTErpai: oOIpeaesieHue,
cBOMcTBa, TabOnuua. MeToabl MHTErPUPOBAHUS: METOJ pa3jIOKEHUs, METOJA TOJABEICHHS O] 3HaK
muddepeHnrana, METOA HHTEIPUPOBAHMSA IO YACTSIM, METOJ 3aMEHbl nepeMeHHoW. HMHterpupoBanue
paloHaIbHBIX Japobeil. MHTerpupoBaHne TPUTOHOMETPUUECKUX U UPPALMOHATIBHBIX (DYHKIUH.

WuTerpanbHas cyMMa Ha OTpE3Ke: OINPEACIEHUE, TIEOMETPUYECKUd cMmbIca. OnpeneneHHblil
UHTErpal: ompeleneHue (MHTerpupyeMocTb 1o PumaHy), HE0OXOAMMbIE M JOCTATOYHBIE YCIOBUS
CYLIECTBOBAHMSI, T'€OMETPUUYECKMH  CMBICI  ONpENENlIeHHOro  uHTerpana. Ilpocreiimme  cBolicTBa
OIIPENICJIEHHOI0 MHTErpaja, TeopeMbl 00 OIEHKax, TeopeMa O cpeiHeM. MIHTerpai ¢ nepeMeHHbIM BEpXHUM
IIPENIETIOM: ONPEEIIEHNE, CBONCTBA.



MeToapl BBIUMCIICHUS OMNPENCICHHBIX HHTErpayioB: ¢opmyna Heiorona JlelOHuia, Meton
WHTETPUPOBAHUS IO 4YacTsIM, METOJ 3aMEHbl TnepeMeHHOW. CBOIICTBA MHTErpajioB OT YETHOW,
HEYeTHOH, mepuoauyeckux ¢yHkuui. [Ipunoxenus omnpeneneHHbIX UHTerpanoB. HecoOcTBeHHbIE
MHTETpajbl ¢ OECKOHEUHBIMU MpEIETaMU.

14 OcHoOBBI TeoprHU 00LIKHOBEHHBIX MM (PPepeHIHAIBHBIX YPABHEHU

Juddepenunanbable ypaBHeHUs: 1-ro nopsiaka. Teopema CyliecTBOBaHUS U €JMHCTBEHHOCTH pelle-
HUsl. YpaBHEHUS C PA3JEIAIOIMMUCS IEpEMEHHBIMU. JIMHEIHbIE U OJJTHOPOIHBIE YPaBHEHUS 1-ro HOpsiIKa.

HuddepeHunanbable ypaBHEHHUs BBICIIMX HOPAAKOB. TeopeMa CyIeCTBOBaHUS M €JUHCTBEHHOCTH
peleHys. Y paBHEHUsI BBICIINX MOPSIKOB, JOMYCKAIOIIME IOHMKEHUE TIOPSIIKA.

JIuneiinsle uddepeHmanbHble ypaBHEHHS! BBICIINX HOPAAKOB. MeTo1 Bapualiuy OCTOSHHbIX.

15 OcHoOBBI TeOpHHU PSIIOB

YucnoBsle psJibl: OCHOBHBIE MIOHATHS U ONpesieNeHus (CX0qUMOoCTb, cymMma). HeoOxoaumelii npu3Hak
CXOAMMOCTH, JIOCTAaTOYHBIM NPU3HAK PACXOAUMOCTH YHCIOBOrO psiaa. Psizibl, cocTaBlieHHBIE W3 UJIEHOB
reOMEeTpHUYECKO mporpeccuu. CBOMCTBA CXOIAIIMXCSA YUCIOBBIX DPSIZIOB.

Psanpl ¢ 1OJIOKUTENBHBIMU WIEHAMHU: OCHOBHOW IIPU3HAK CXOJIMMOCTH, TEOPEMBI CpaBHEHUS,
npusHaku JlamamOepa, paauKadbHBI W MHTETPATbHBIM.

3HAKONEPEMEHHBIE PAJBL: JOCTATOYHBIM NPHU3HAK CXOAMMOCTH, TeopeMa JlelOHuIa cX0AUMOCTH
3HaKouepenayoumerocs psjaa. AOCOMIOTHO M YCIOBHO CXOASIIMECS psAlbl: ONpEeIeNeHHs, CBOWCTBA,
MIPU3HAKU.

OYHKIMOHAIBHBIE  PsAIbl:  OCHOBHBIE  IIOHATHSA, PpPaBHOMEPHAas  CXOOUMOCTb,  IPU3HAK
BeiiepmTpacca  paBHOMEpHOH  CXOAMMOCTH  (DYHKIIMOHAJIBHOTO  psifa,  CBOWMCTBA  PaBHOMEPHO
cxoaAuMxcsl QyHKIMOHATIBHBIX psAfoB. CTeneHHble psaabl: TeopeMa AGems 0 CXOAUMOCTH CTEIEHHOTO psja,
UHTEpBaJl U PaJilyC CXOAMMOCTH CTEINEHHOI'O psla, CBOWCTBAa CTENEHHBIX psAAoB. VHTerpupoBaHue u
muddepenuupoBanue. Psan Teinopa: onpezneneHue, HOPU3HAKM CXOJUMOCTH, pa3iokKEHHs OCHOBHBIX
AIIEMEHTAPHBIX ()YHKIIHHA.

4.3 [lpakTuyeckne 3aHATHA (CEMUHAPDI)

Ne Kon-Bo
Ne 3ansaTHa Tema
pasnena 4acoB

1 1 KomnuiekcHble uncna 2
2,3 2 MaTpuiiel ¥ onpeeaTuTeNnn 3
3,4 3 CucTembl TUHEHHBIX YpaBHEHUN 3
5 4 Jlunelinble nmpocTpaHcTBa. EBKIINIOBBI MPOCTPAHCTBA 2
6 S) Jluneitnsle npeoOpa3zoBaHus (ONEPATOPHI) TMHEHHBIX IPOCTPAHCTB 2
7 6 BekropHas anredpa 2
8 7 DNeMEeHTHl aHAIMTUYECKON T€OMETPUH Ha TUIOCKOCTH U B 2

IPOCTPAHCTBE
9 9 YucoBbIe MOCIEN0BATENLHOCTH 2
10 10 [Ipenen u HeNpPepHIBHOCTH PYHKITUU 2
11,12 11 Juddepennmanbaoe ucurcaenne GyHKIUU OJJHON MepeMEHHOM. 3
12,13 12 JuddepennmanpHoe ncuncienue GyHKIMN MHOTHX epPEMEHHBIX. 2
13,14 13 HuTerpanbHoe ucuucienne (GYHKIUU OJJHOW U HECKOIBKHIX 3

NIEpPEMEHHBIX

15 14 OcCHOBBI TeOpHH OOBIKHOBEHHBIX TU(PepeHIMaTbHBIX YPaBHEHUN 2
16 15 OCHOBBI TEOPUU PSIIOB 2
Hroro: 32
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/ . B. Knerenuk .- 14-e uzn., ucnp. - M. : Hayka, 1986. - 224 c.

5. Kpace, M. C. OcHOBbI MaTeMaTHKU U €€ NPUIOKEHUs B SKOHOMHUYECKOM oOpazoBaHuu [Tekcr] :
yue0. s By3oB / M. C. Kpacc, b. I1. Uynpsinos. - M.: Jleno, 2000. - 688 c.
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7. IlpockypsikoB, U. B. COopHuk 3a1au no nuHenHo anredpe [Tekcr] : yue0. mocobue nnst By30B / U.
B. IIpockypsikoB.- 8-e uza. - M. : JIB3, 2001. - 384 c. - (Texuuueckuii yausepcurer) - ISBN 5-93208-
009-4.

8. PynxoBa, W. I'. Jlunelinas anrebpa [DnekTpoHHBIN pecypc] : 37eKTpoHHBIH Kypc nekuuit / U. T.
PynkoBa; M-Bo oOpa3oBanus u Hayku Poc. @enepamuu, denep. roc. 6r0/pkeT. 00pa3oBar. yupexie-
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OpenOypr : OI'Y, 2018. - 6 c. - 3ari. ¢ TUT. 3kpaHa. -Apxusarop 7-Zip

5.3 llepuoanyeckue U31aHUA

Ilepnonnueckue n3ganusl He PEKOMEHAYIOTCS IIPU U3YYEHNUH JUCHUTIIINHBL.
5.4 UnTepHeT-pecypcsl

https://www.coursera.org/learn/algebra-lineynaya - «Coursera», MOOK: «JIunetiHas anredpay;

https://www.lektorium.tv/mooc2/26288 - «Jlekropuym», MOOK: «JluneitHas anreOpa U aHaIMTHYC-
CKasi TeOMETPHSI»;

http://lineal.guru.ru/lineal3/ - 6a3oBast ayIeKTPOHHAs YHIMKIIONEIHS 10 JIMHEWHOU anredpe;

http://vilenin.narod.ru/Mm/Books/Books.htm - "Maremarndeckass 6ubnuoreka" - coGpaHUE YHHBEPCHTET-
CKUX YUeOHHKOB, COOPHHKOB 3a/1a4;



http://znanium.com/catalog.php?bookinfo=476097
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https://www.lektorium.tv/mooc2/26288
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http://ibooks.ru/ - snexkrpoHHas OMOIHOTEYHAS CHCTEMA,

http://e.lanbook.com/ - snekTporHast GHOIHMOTEUHAS CHCTEMA U3AaTeIbCTBA «JIaHbY;

https://znanium.com/ - 3eKTpOHHO-OUOIMOTEYHASI CHCTEMA,

http://rucont.ru/ - snexrponnast 6udamorexka PYKOHT;

http://lib.mexmat.ru/- snekrponHast GUOIMOTEKA MEXaHUKO-MaTeMaTudeckoro gakyaprera MI'Y;

http://eqworld.ipmnet.ru/ru/library/mathematics.htm - yueOHO-00pa3oBareIbHas busuko-
MaTeMaTH4IecKast OMOINOTEKA;

WWW.exponenta.ru — Internet-kiacc mo BeICIIEH MaTEMATHKE;

http://www.wolframalpha.com/ - caiit, TJic MOXHO IPOBEPUTH PELICHUE MATEMATUUECKUX 3a/1a4.

5.5 IlporpammHoe obOecnedeHue, npodeccuoHajJbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIPaBO4YHbIE CHCTEMBI

1. Onepannonnas cucrema Microsoft Windows

2. ITaket oducHbix mporpamm Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook, Pub-
lisher, Access)

3. LibreOffice - cBoO6oaHbIIi 0QUCHBII AKET POrpaMM, BKJIFOYAIOLIHN B €0 TEKCTOBBIH U TaOII Y-
HBIH pelaKTOPbI, PEAAKTOP MPE3CHTALUI U IPYTUe OPHUCHBIE IPHIOKECHUSL.

4. Ilporpamma niy1st mpocMoTpa caiitoB Suaekc.bpaysep, cBo60IHO pacnpocTpaHsiemasi, BXOJIUT B pe-
ectp otedectBeHHOro [10. Pexxum mocryna: https://yandex.ru/legal/browser agreement/

6 MaTepI/laﬂbHO'TeXHI/I‘leCKOC odecrneyeHue AUCHHUIIIMHBI

Y4eOHble ayTUTOPUU ISl MPOBENCHUS 3aHATHM JEKIMOHHOTO THUIA, CEMHUHAPCKOrOo THIIA, IS
IIPOBEACHUS TPYNIOBBIX W WHAWBUAYAIbHBIX KOHCYJIbTAlMM, TEKYIIETO KOHTPOJII M IPOMEKYTOYHOU
aTTecTaluu.

AyIUTOpHH OCHAIICHBI KOMIUIEKTAMH YYCHHYECKONH MeOeIH, TEXHHUYECKUMH CPEICTBAMH O0yUYCHHS,
CIIy>KalllUMU 7151 IPeJICTaBJIeHUs yueOHOU nHpOopMaluu O0JIbIION ayAUTOPHH.

[Tomerienue it caMOCTOATENBHON PabOThl 00YYarOIIMXCSI OCHAIIEHBI KOMITBIOTEPHOU TEXHUKOH,
noakimoueHHo Kk cetu "VMHTepHeT", M obOecrmeueHHWEM JOCTyNa B JJIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpazoBarenbHyto cpexy OI'Y.
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