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1 Ilean u 3a1a491 OCBOEHUS JUCHUTIIUHBI

ean (1esm) OCBOSHUS AUCITUTIIUHBI:

- TOATOTOBKAa CICIHAIKCTOB, BIIQJICIONIUX  OCHOBHBIMH METOJAaMH JIMHCWHOW anreOpel U
MaTEMaTHYECKOTO aHaIn3a, HEOOXOJUMBIMU TPU aHATN3€ U MOJCIUPOBAHMHM IKOHOMHUYECKMX  IPOIIECCOB
U SIBJICHUH, TOWCKE ONTHUMAJBHBIX PEIICHWH SKOHOMHUYECKHMX 3a7ad M BBIOOPE HAWIYUIIMX CIIOCOOOB
pealM3aiuu STUX PEIIeHUH, Mpu 00padOTKE U aHAIHM3E PE3YJIbTATOB YNCICHHBIX HAyYHBIX IKCIICPUMEHTOB;

- co3gaHue 0aspl JJIl M3YYCHHs TUCIUIUIMH, HCIIOJNB3YIONIMX MaTEMaTHYECKHE MOJEIH W METOIbI
B 9KOHOMUKE.

3amaun:

- (opMHpOBaHHE TEOPETHUYECKUX 3HAHWUW 110 JIMHEHHOW anrebpe W MaTeMaTHYeCKOMY aHau3y
(OCHOBHBIC TIOHSTHSI, ONPEICIICHUS, TEOPeMbl U (DAKThI), HEOOXOMUMBIX JUISI HM3YYCHHS TOCICIYIOIINX
MaTeMaTUYeCKUX U CHEIUAJIbHBIX JUCIUIUIMH, pEIICHUS JKOHOMHYECKHMX W TPHUKIAAHBIX 3aaad,
MaTeMaTUYeCKOro MOJECIMPOBAHUS U HCCIICJAOBAHMS 3KOHOMHUUYECKHX MPOIIECCOB U SIBJICHUIA;

- O3HAKOMJICHHE C HCTOPHEH BO3HUKHOBCHHS M Pa3BUTHS OCHOBHBIX TIOHATHH W ITOJOKEHUN
MaTeMaTUKH, €€ pOJIM U MECTE B CHCTEME HAYK;

- (opmupoBaHHe  TpeACTaBICHHM 00  OCHOBHBIX  HWHCTPYMEHTaX JMHEHHOW anreOpsl U
MaTeMaTUYeCKOro aHajiu3a W MX BO3MOXHOCTSX  IMPU OCYIIECTBICHHU HSKOHOMHUKO-MATEMATHYECKOTO
MOJICIIMPOBAHUS W UCCCAOBAHMH YKOHOMHYECKHUX IPOIIECCOB U SIBJICHUN;

- BbIpa0OTKAa MPAKTUUYECKUX HABBIKOB M yYMEHUH, HEOOXOAUMBIX IS M3YYCHHS IOCICAYIOIINX
MaTeMaTHUYeCKUX W  CHEUHUAIbHBIX  JUCHUIUIMH, PEIICHUS SKOHOMHUYECKMX W TPHUKIAIHBIX 3aj]1ad,
MaTeMaTU4eCKOro MOJICITUPOBAHUS U UCCIIEIOBAHUS SKOHOMUYECKUX TPOIIECCOB U SIBJICHUN;

- (opmupoBaHMe MaTeMaTHUYECKOH KYyJIbTYphl CTYICHTOB, pa3BUTHE JIOTHYECKOTO u
QITOPUTMUYECKOTO MBIIUICHHS W HEOOXOIUMOW WHTYUIIMU B BOMPOCAX TMPUIIOKEHHUS MATEMATHKH.

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JuctumimHa oTHOCHTCS K 0a30B0# yacTu 610ka [l «IuCIUIITuHBL (MOTYITN ).
[TpepeKBU3UTHI AUCHUIUTHHBL: Omcymcmeyom.
[ToctpexBusutsl aucuuriunsl: 51./.5.11 Tavim-menedxrcmenm, b1.J[.5.18 Cmamucmuxa.

3 TpeGoBanus Kk pe3yjabTaTam 00yYeHUs MO TUCIUIINHE

Hpouecc HU3YUCHUS NUCHUIIJIMHBI HAITPABJICH HA (bOpMI/IpOBaHI/Ie CJICAYIOIIUX PEC3YJIIbTATOB 06yquI/1${

[1nanupyemsble pe3ynbTaThbl
Kon u HanmeHoBaHMe Kon u HanMeHoBaHME HHAMKATOpA 00y4YeHHMs 110 JUCLHUIUIMHE,
(bopMUpYEMBIX KOMIIETEHIIHH JOCTUKEHHS] KOMITETEHIIUU XapaKTEepU3yIOIINE Tallbl
(hopMHUpOBaHHS KOMIETEHINH
OIIK-1 Cnocoben|OIIK-1-B-2 TlpuMmeHsieT CTaTUCTUKO-|3HAThb:  OCHOBHBIE  IOHSTHS
HCII0JIb30BATh 3HAHUSA Y| MaTeMaTUYeCKU MHCTpYMEHTapHil 1Uis | (onpeaeneHus, (baxThl,
METO/IbI 9KOHOMMYECKOI |cOopa, 00paboTkM U  00OOIIEHMS | TEOPEMBI), METO/IBI U
HAYK{, IPUMEHATh CTATUCTHKO- | JaHHBIX 1L pELIEHNUs | HHCTPYMEHTBI JUHENHON
MaTeMaTHYECKUI npodeccuoHaNbHBIX 3a7ad B oOyacTu|anredppl U MaTeMaTH4eCKOIro
UHCTPYMEHTApUH, CTPOUTH | GPUHAHCOB U IKOHOMMKH aHanu3a, HeoOXoauMmble Ui
SKOHOMHKO-MaTeMaTUYECKHe pelieHus
MOJIeNIM, HEOOXOAMMbIE s YKOHOMUYECKHUX 3azad4,
pemieHus 1podecCUOHATBHBIX MOJIETTUPOBAHUS U UCCIIEAOBAHUS
3ajad, aHAJIN3UPOBATh u DKOHOMHUYECKUX  SIBICHHMH W
HUHTEPIPETUPOBATH IPOILIECCOB.
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Kox u HaumenoBanue
(hopMHUpPYEMBIX KOMIIETCHITUI

KOI[ W HAUMCHOBAHUC MHUKATOpA
JOCTHIXXCHHUA KOMIICTCHIIMHN

[Tnanupyembie pe3yibTaThl

00y4YeHUs MO TUCIUTUINHE,

XapaKTePU3YIOIIHE ITAIbI
(hopMUpOBaHHSI KOMITETEHITUI

IMOJIYYCHHBIC PE3YJIbTAThI

YMeThb: pemarb KJIacCHYECKHe
3ajaud  JTUHEWHOW anreOpbl U
MaTeMaTH4eCKOTo aHalu3a,
MPUMCHSITh METOBI "
WHCTPYMEHTBI JIMHEHOMN
anreOppl W MaTEeMaTHYEeCKOTO
aHaim3a K PELICHUIO
MaTeMaTHYECKUX u
HKOHOMUYECKUX 3ajad,
BBIOMpAaTh M HCIIOJIB30BaTh
HE00XO0IUMBIE METO/IBI u
OpUEMBl, a TaKkKe TaOIuIbl |
CIIPABOYHHKHU.

Baajaers: HaBbIKAMHU

HCIIOJIb30BaHUA HUHCTPYMCHTOB U

CPeACTB JIMHEWHOH aireOpbl u
MaTEeMaTHUYeCKOTr0 aHauu3a, MpH
MOJICITUPOBAHIH u
UCCJIEIOBAaHUHN SKOHOMHYECKUX
MPOLIECCOB 31 SIBJICHU
(mocTpoeHHEe  MOJENH, BBIOOP
ONTUMAIIEHOTO peleHus,
MHTEpIIpEeTalUs u OIICHKA
pe3yIbTaTOB).

4 CTpyKTypa U colepkaHHue TUCHUIINHBI

4.1 CTpyKTypa THCHHUILIMHBI

OO61mas TpyA0eMKOCTh AUCHUIIIMHBI COCTABISAET 6 3a4eTHBIX enuHUI] (216 akageMHUeCKUX 4acoB).

TpynoeMKocCTs,
Bun paboTst aKaJIeMUYECKHUX YacOB
1 cemecTp 2 ceMecTp BCETO

OO0masi Tpy10éMKOCTh 108 108 216
KonraktHasi pabora: 10,25 11,25 21,5
Jlexumu (JI) 4 4 8
[IpakTuueckue 3anstus (I113) 6 6 12
Koncynbranuu 1 1
[TpomesxyTouHas arrectanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTesibHas padora: 97,75 96,75 1945
- 8bINOJIHEHUE UHOUBUOYAIbHO20 3a0aHus (U3);

- CAMON0020mosKa (Npopabomka u no8mMopeHue 1eKYUOHHO20
Mamepuana u Mamepuana y4eOHuUKo8 u yueOHvlx nocoouil);

- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM,

- N0020MOBKA K NPOMENCYMOUHBIM AMMEeCMayUsim.
Bua uToroBoro KOHTpoJIA (3a4er, IK3aMeH, aug. 3au. 3K3aMeH
auddepeHupoBaHHbIN 3a4€T)
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Paznensl nucnunivbel, n3ydaemsie B 1 cemectpe

Ne

KomnuectBo yacos

ayIuTOpHAast

paszena HaunmenoBanue pasnenon BCEro pabora BHEAy/I.
T 13 | JIp pabota
1 Marpuiipl ¥ ONpeIETUTENN 17 1 2 - 14
2 Cuctembl TUHEHHBIX YpaBHEHU 17 1 2 - 14
3 JInnelHble IPOCTPAHCTBA. EBKINIOBBI 16 1 1 - 14
MIPOCTPAHCTBA
4 JIuneitnble peoOpazoBaHus (ONIEPaTOPHI) 16 1 1 - 14
JIMHEHHBIX IPOCTPAHCTB
5) BekTopnas anredpa 14 - - - 14
6 DIeMEeHThI aHAIUTHYECKOW T€OMETPUU Ha 18 - - - 18
TUIOCKOCTHU M B TPOCTPAHCTBE
7 MHoxecTBa U QYHKIIUH 10 - - - 10
Uroro: 108 4 6 98
Pa3nenbl muCHMIUIMHEL, U3ydaeMble B 2 ceMecTpe
KosmyecTBo yacoB
Ne HaumenoBanue pazaenon AyAHTOpHad BHEay/I.
pasnena BCETO pabota
T 113 | Jip pabora
8 UYucnoBble NOCIEI0BATEIBHOCTH 12 1 1 - 10
9 IIpenen u HenmpepbIBHOCTH (DYHKIIUU 20 1 1 - 18
10 HuddepennnanbHoe ucuuciaeHue QyHKIUU OJHON 17 1 2 - 14
IIEPEMEHHOM.
11 JuddepenunanbHoe ucuucieHue GyHKuun 14 - - - 14
MHOTHX TIEPEMEHHBIX.
12 WuTerpanbHoe ucurciaeHne GyHKIUU OJHON 17 1 2 - 14
MePEMEHHOMN
13 OCHOBBI TEOPUH PSJOB 14 - - - 14
Wroro: 108 4 6 - 98
Bcero: 216 8 |12 | - 196
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4.2 Cogepxanue pa3iejioB IUCUUNINHBI

1 MaTpuusl 1 onpeaeIuTen

Martpuubl: OCHOBHbBIE ONpeAeNeHMs, Kiaccupukanus, IeHCTBUA HaJ MaTpULIAMH, HX CBOMCTBA.
Onpenenurenn: GopMynbl Ui BBIYUCICHHUS, CBOMCTBA ompexaenurteneii. OOpaTHas MaTpHIa: OIpeaesieHue,
CBOMWCTBA, BBIBOJ (POPMYIIbI JUIsl BHIYMCIIEHUSA. MUHOp mopsAaka K Julst MaTpulsl (onpenenutens). basucHblii
MHUHOD U pPaHI MaTPHUIIbI, TEOPEMBI O PaHIaAX.

2 CucremMbl JJUHEHHBIX YPABHEHU I

CucteMbl m JIMHEHHBIX YpaBHEHHWH C N HEU3BECTHBIMH: OCHOBHBIC OIIpENENICHUs, Kiaccu(ukamus.
OcCHOBHBIE METOJBI PEIICHUS CUCTEM JIMHEWHBIX ypaBHEHHMU: MeTox ['aycca pelmeHus cucTeMbl m JIMHEHHBIX
YPaBHEHUH C N HEU3BECTHBIMM; NpaBwiIo Kpamepa pelIeHMs CUCTEMbl N JMHEHHBIX YPAaBHEHUH C N
HEU3BECTHBIMM, IPUMEHEHHE OOpaTHBIX MAaTpUl] K pEIIEHUI0 CHUCTEM JIMHEWHBIX YpaBHEHHi; Teopema
Kponexkepa - Kanemim o0 COBMECTHOCTH HEOJTHOPOAHOM JTMHEWNHONW CHCTEMBI.

3 Jluneiinbie npocTpancTBa. EBKINI0BBI NPOCTPAHCTBA

JIuHeliHOE NPOCTPAHCTBO: OIPEACICHUE, IPUMEPHI JIMHEWHBIX IPOCTpaHCTB. IloHsATHE NMHENHOU
3aBMCHMOCTH HE3aBHUCHMOCTH CHCTEMBbl BEKTOPOB, KPUTCPUN JIMHEWHON 3aBHCHMOCTH CHCTEMBI BEKTOPOB B
IIPOM3BOJILHOM IpocTpaHcTBe. KoHeuHOMEpHOe JIMHEHHOE IPOCTPaHCTBO: oOlpezeneHue, 0aszuc, crnocod
BbIOOpa 0Oa3uca, koopAuHaThl BekTopa. Kpurepuil nuHENHHONW HE3aBHCHMOCTH BEKTOPOB B KOHEYHOMEPHOM
npoctpanctse. opmyrbl nepexoja oT 0AHOro 6asuca K Apyromy. @opmyssl Ajisl CBSI3UM KOOPAUHAT OAHOIO U
TOr0 e BeKTopa B JBYX 0Oa3ucax OJHOTO M TOr0 K€ JHMHEWHOro mpocTpaHcTBa. JluHeilHoe
MOATIPOCTPAHCTBO. EBKIMIOBO IPOCTPAaHCTBO: oOlpeseseHue, HepaBeHCTBO Komm-byHskoBckoro, mimHa
BEKTOpa, yrojll MEXHy BEKTOpaMH, OpPTOIOHAJbHBIE BEKTOPHl, OPTOHOPMHPOBAaHHBIE  BEKTODBI.
HezaBucuMoCTh OPTOHOPMHUPOBAHHON CUCTEMBI BEKTOPOB. CyIeCTBOBaHHE OPTOHOPMHUPOBAHHOrO Oa3uca B
€BKJIMZ0BOM IIPOCTPAHCTBE.

4 JInneiinble npeoOpa3oBaHusi (0NMepaTopbl) JUHEHHBIX NPOCTPAHCTB

Jlunelinple mpeoOpa3oBaHMsl  JMHEWHBIX MPOCTPAHCTB:  ONpENeNeHHe, MaTpulla, KpUTEepHUi
HEBBIPOXKICHHOCTH, WHBAPUAHTHOCTH ONPEACTUTENsI MATPULBl JMHEWHOTO IMpeoOpa3oBaHus, (GopMmyna s
CBSI3U MATpPHIl OJHOIO M TOTO )K€ JIMHEHHOro npeodpa3oBaHMs B JIBYX Pa3IUYHBIX 0azucax OJHOTO U TOTO K€
KOHEYHOMEPHOI'O JIMHEHHOr0 MPOCTPaHCTBA. MHOKECTBO 3HAYEHUH U 41p0 JIMHEHHOro mpeoOpa3oBaHUs.
Pa3smepHOCTBh IpOCTpaHCTBAa PELIEHUM JIMHEHHOW OJHOPOJHOW CUCTEMBI. Te€OopeMbl O CTPYKType pELICHMA
JUHEHHONW OJHOPOAHONW W HEOJHOPOAHOM CHUCTEM JIMHEHHBIX ypaBHEHUH. COOCTBEHHbIE BEKTOPBl U
COOCTBEHHBIE 3HAUEHUS JIMHEHMHOro MNpeoOpa3zoBaHMs. XapakTepucTHuecKuil MHorowieH. CyliecTBOBaHME
0asuca n3 coOCTBEHHBIX BEKTOpoB. [IpuBeneHHe MaTpullbl JTMHEWHOTO MPeoOpa3oBaHMsI K AUArOHAIBLHOMY
Buay. OpTOroHajbHbIE 1 CHMMETPUYHBIE IPe0Opa30BaHusl.

5 BekTopHas aiaredpa

[IpsMoyronbHas cucTteMa KOOpIMHAT (HAa IJIOCKOCTH M B IpOCTpaHcTBe). PaccrosHMe Mexay
TOYKaMH, [JEJIECHUE OTpe3Ka B 3aJaHHOM COOTHOUICHWH. BEKTOpBI: OCHOBHBIE IOHATHS M ONPEIEICHUS,
JUHENHBIE ONepaluu HaJ BEKTOpaMHu. PasnokeHue BEKTOpa IUIOCKOCTH 110 JABYM HEKOJUIMHEAPHBIM
BEKTOpaM, pa3joKE€HUE BEKTOpa IPOCTPAaHCTBA IO TPEM HEKOMIUIaHapHbIM BekTopaM). KoopauHatel
BEKTOpa, JECHUCTBUS HaJ BEKTOPAMH, 3aJaHHBIMH CBOMMH KoopauHaTamu. CkalsipHasl IPOEKLMsI BEKTOpa Ha
ochb, €€ cBoiicTBa. CKalipHOE, BEKTOPHOE U CMEIIAHHOE IMPOU3BEIECHHE BEKTOPOB: ONPEJEIIECHHUs, CBOMCTBA,
MPUIIOKEHHUS, POPMYIIBI JUIsl BBIUUCIICHUS.

6 D1eMeHTBI AaHAINTHYECKOH reOMETPHH Ha IVIOCKOCTH M B IIPOCTPAHCTBE

[Ipsimast Ha TUIOCKOCTH: CHOCOOBI 3ajaHusi, OOlee ypaBHEHHE NPSIMOM, B3aUMHOE PpaCIOJIOKEHUE
IBYX TPSMBIX, PpAacCTOSHME OT TOYKH A0 npsMoil. Ilnockocts B R®: crocoGer 3amamms, o6miee
YpaBHEHUE TJIOCKOCTH, B3aUMHOE PACHOJIOKEHHUE JIBYX TUIOCKOCTEN, Yroa MEeXay IiockocTamu. [Ipsimas B R:
crocoObl 3a7aHuii, oOllee YypaBHEHHE TMPsIMOH, B3aMMHOE pACIOJOXKEHHE JBYX MpsAMBIX. B3aumHoe
pacIoyIoKEHUE MPAMONW M IJIOCKOCTH B IPOCTPAHCTBE, YroJl MEXKIY MPSMOM M IUIOCKOCTBIO, OIPENENICHHE
KOOPAMHAT TOYKHU [IEPECCUCHMUS.

KpuBble BTOporo mopsiika: OCHOBHbIE NMOHATUS U ompezaeneHus. OKpyKHOCTb, JJUIUIC, rumnepodora,
napabosa, uX TeoMeTpHUYecKre CBOMCTBA M ypaBHEeHHUs. [IoBepXHOCTH BTOPOro MOPSJIKA: OCHOBHBIE MMOHITHUS U
olpezeneHus, Kinaccudukaius, reoMeTpuuecKrue CBOMCTBa, nccieqoBaHle pOpMbl METOJJOM CEUEHHI.

7 MHo:xecTBa U (pyHKIHHU
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MHoecTBa: OCHOBHBIE IIOHATHS M ONPEICNICHUA, OINECpalud HAaX MHOKECTBaMHU. YHCIOBBIE
MHOXECTBA, PACIIMPEHUE YUCIOBBIX MHOXKECTB. MHOXKECTBO KOMIUIEKCHBIX YHUCEI: OCHOBHBIC IOHATHUS U
OIepaluy HaJl KOMIUIEKCHBIMU YHCJIAMU B alire0pandeckoil, TPHrOHOMETPUUYECKON M ITOKa3aTeNbHON opMax.

AOcCoI0THas BeNMYMHA JIEHCTBUTENBHOIO 4YKCia, €€ CBOMCTBA M I'€OMETPUYECKAs MHTEPIIPETALIUS.
ITonsiTe okpecTHOCTH TOUKH. DYyHKIIUHU: ONpPEEICHNE, OCHOBHBIC IIOHITHS U CBOMICTBA,
HENPEPBIBHOCTH OOpaTHON (yHKLIMHU y CTPOTO MOHOTOHHOH Ha mHTepBaie. ['paduk (yHKIMU: ompeneneHue,
IOCTPOEHHE IPaMKOB IEMEHTAPHBIX (PYHKIMI METOJOM clIBUTA U A1ehOpMaIIH.

8 UncioBble mocie10BaTeIbHOCTH

YucnoBas nocinen0BaTeNnbHOCTh: OIIPEIeIeHe, cBoMCcTBa. [Ipenen nocienoBaTenbHOCTH: ONPEIEICHHE,
IF€OMETPUYECKUM CMBICJ, CBOMCTBA IIOCIIEOBATEIbHOCTEW, MMEOIMX mpenen. IIpu3Haku cymecTBoBaHUSA
npenena y nocienosarenbHocted. Kpurepuit Komu cxonuMocTy mocienoBareabHOCTH. beCKkOHEUHO Masble U
OeckoHEYHO OOJBIINE IOCIECIOBATEILHOCTU: ONpeesieHne U cBoiicTBa. CBOICTBA IOCIENOBATEIbHOCTEH:

1 k n
Xp = _k’k eR.;X,=n"kKeR,;X,=0 ,0€R . Yucno € . INoanocnenoBaTenbHOCTH: ONpPEAEIEHHE,

n
CBOICTBA.

9 IIpenen n HenpepbIBHOCTH QyHKIUH

[Mpenen ¢pynkuuu npu X —> a (B TOUKE): ONpEIeNeHHsI, CBOMCTBA (PYHKINH, MIMEIOIINX TPEIeT B TOUKE.
beckoneuHo manas ¥ OeckoHe4HO Ooibluas (YHKLUMH, UX cBoiicTBa. OJHOCTOPOHHUE Ipenenbl QyHKIUU B
touke. [lepBblii 3aMeuaTeNbHBIM TpeneN M CIEICTBHS W3 Hero. HempepbIBHOCT (PYHKIIMHM B TOYKE:
oIpeJiesIeHue, CBOMCTBAa (PYHKIMI, HENIPEPBIBHBIX B TOUYKE; HENPEPBIBHOCTh CIOXKHON M 00paTHON (hyHKIIMM.
[IpaBwia BblYMCIEHUS Mpefesia HENpepbIBHBIX (PYHKUMH. YCTOWYMBOCTD 3HAKa HENPEPBIBHON (YHKIIUH.
OnHOCTOPOHHSAS HENpephIBHOCTh (DYHKIMHU B Touke. HempepbBHOCTH (hyHKIMM Ha MHOecTBe. CBoiicTBa
(GyHKIMH, HEMpEepBIBHBIX Ha OTpe3ke. HempepbIBHOCTH 3ieMeHTapHBIX (yHKIuH. Touku paspeiBa, HX
kinaccupukanus. Kycouno-nenpepbiBHas ¢yHkuusa. Teopema o CyIeCTBOBAaHUHU M HENPEPHIBHOCTU OOpaTHOM
(GyHKIMK Yy CTPOro MOHOTOHHOW Ha wuHTepBane. llpexen ¢QyHKIMM Ha OECKOHEYHOCTH: OIpEIEIICHUE,
cBoiicTBa. BTOpoli 3ameuaTesNbHBIM npelnen M CclIeAcTBUsS U3 Hero. Ilpenen creneHHO-IOKa3aTeNbHOU
¢ynkuun. CpaBHeHHE OECKOHEYHO MajblX. DKBHBAJCHTHbIE OECKOHEYHO Malible: ONpeieieHHne, CBOMCTRA,
Tabnuua. AcCUMIOTOTHI rpaduka QyHKIUU.

10 JuddepenunanbHoe ucumncienne GyHKIUHM OJHOH NepeMeHHOi

[TIponsBonHas (yHKIMM B TOYKE: ONpEAEICHHE, TICOMETPUYECKMH M 3KOHOMHYECKHH CMBICI,
OJTHOCTOPOHHSII MNpou3BOAHAas (YHKIMM B Touke. beckoHeuHas npousBogHas. Juddepennupyemocts
GyHKIMH B TOUKEe: oOIpejesneHue, cBoicTBa (yHkMi, aupdepeHuupyembix B Touke. lloHsTHE O
muddepeHnnane, reoOMeTpUUeCKUil CMBIC, UHBAPUAHTHOCTh, KacaTelbHas U HOPMajb K IpaduKy (QyHKIIHH.
[TpaBuia HaxoXXIAEHUs MPOU3BOAHBIX U AU(DdepeH1InanoB, TEOpeMbl O IPOU3BOIHBIX KOMIO3UIUN GYHKIUH U
O TMpOU3BOJHON oOpatHON QyHkuMM, guddepeHuIrpoBaHre (QYHKIMHA, 3aJaHHBIX MapaMeTPUUYECKH.
[Ipon3Bo/HBIE OCHOBHBIX JJIeMEeHTapHbIX (yHkiuid. CBolicTBa ¢yHKuud, auddepeHunpyemMbIx Ha
nHrepBane: teopemsl Pepma, Pomrsa, Komm n Jlarpanka. [Ipasuno Jlonurans - bepuymum. I[IponsBonnsie n
muddepeHansl  BBHICIIUX TMOPSJIKOB: omnpeaeneHue, (opmynsl ans HaxoxiaeHus. Dopmyna Teitnopa.
[IpuOnmxeHHble BbIYMCIEHUS. MOHOTOHHOCTh (YHKIMM Ha HHTEpBajie: OIpEAENeHUs, IPU3HAKHU.
JlokanbHBI AKCTpEMYM: OIpeNeleHue, HEOOXOOUMbIE U  JOCTaTOYHBIE YCIOBHS  CYIIECTBOBAHUS.
Haubonbiiee u HauMmeHbllee 3HaueHUs (YHKIMHM Ha OTpe3ke. BBIMYKIOCTh (QYHKIMM Ha HHTEpBAJE:
orpeJiesieHue, Mpu3Haku. Pacrnonoxxenue rpaduka (GyHKIMHM OTHOCHUTENIBHO KacaTelbHBIX. TOUYKH meperuoa:
orpezieNieHue, He0OX0IMMBbIE U JOCTATOYHBIE YCIOBHS CYIIECTBOBAHUS.

11 {uddepenunanbHoe ucHucIeHne PYHKIMI MHOTHX IepeMeHHbIX

[IpoctpanctBo Rn: ocHOBHblE TOHATHS U omnpeneneHus.  DyHKIUS HECKOIbKUX IEPEMEHHBIX:
ornpejeneHue, rpadpuk, MHOKecTBa ypoBHs. [loHsTHe ipeena QyHKIIMN HECKOJIIBKUX NEPEMEHHBIX: B TOUKE, 10
HaIpaBJIEHUIO; CBOMCTBA COOTBETCTBYIOIIMX (YyHKIMH. HermpepbIBHOCTh (PYHKIIMN HECKOIBKUX MTEPEMEHHBIX:
B TOYKE, MO HANpaBJICHUIO, HA MHOXXECTBE; CBOICTBa COOTBETCTBYIOIIMX (yHKIMA. Toukn © JUHUK
paspeiBa. DJleMEHTapHbIE (PYHKIIMA HECKOJbKHUX IMEPEMEHHBIX.

YactHas mnpou3BoaHAs (DYHKIMM HECKOJbKMX MEPEMEHHbIX B TOUYKE: OIpeJesieHHe, MpaBuia
HaxoxaeHud. ['eomerpuueckuit u sKoHOMHUYecKUU cMbIch. JuddepenuupyemMocts QyHKINH HECKOIbKUX
NEpPEMEHHBIX B  TOYKE:  ONpEJeJeHHEe, CBOMCTBA, HEOOXOAMMBIE W  JOCTAaTOYHBIE  YCJIOBHUS
muddpepenuupyemoct. Jduddepennman ¢ynkuuu. IlpomsBogHas mo Hampasinenuto. ['paguent. YactHble

1963932



IPOU3BOJHBIE M JU(QepeHnransl BBICIINX MOPSAKOB:  onpeneneHus, ¢opmyna Teinopa. HesBHble
(GyHKIMU: YCIOBUSI CYLIECTBOBAHMS, HEPEPHIBHOCTH, (POPMYIBI A HAXOKICHUS YaCTHBIX MPOM3BOTHBIX
n auddepeHuanos.

JlokanbHBIN SKCTpeMyM (YHKIIMM HECKOJBKUX MEPEMEHHBIX: ONpeeNieHHe, HEOOXOIUMbIE YCIOBHS
cyliecTBoBaHUA. Teopema O JOCTATOYHOM YCJIOBUHM CYLIECTBOBaHMs JKCTpeMyMa (YHKIMM HECKOIbKHX
nepeMeHHbIX. Hanbomnpiiee W HauMeHbIee 3HauYeHUS (YHKIMM HAa MHOXECTBE. Y CIOBHBIM SKCTpEMyM
(GYHKLINN HECKOJIBKUX MEPEMEHHBIX.

12 UHTerpanbHoe McYuCIeHre (PyHKIMU OHOM NepeMeHHO

[lepBooOpa3zHas (yHKuMsA: ompeneneHue, cBoiicTBa. HeompeneneHHbIM uHTErpan: omnpezeseHue,
CBOWCTBa, Tabnuma. MeToapl HWHTETPUPOBAHMS: METOJ| pA3j0KEHUS, METOJ TOABEISHHS IOJ 3HaK
muddepeHnrana, MeTOJ HHTEIPUPOBAHMS IO 4YacTsAM, METOJ 3aMeHbl IepeMeHHO. MHrerpupoBanue
panMoHaNbHBIX ApoOeil. MHTerpupoBaHre TPUTOHOMETPUYECKUX W HPPAMUOHATBHBIX (DYHKIHIA.

WuTerpasibHass cymMMa Ha OTpE3Ke: OINpENelIcHHE, TIeOMETPUYECKU cMbIca. OnpeneseHHbIH
UHTErpal: onpeleseHue (MHTerpupyeMocTb 1o PumaHy), HE0OXOAMMBIE U JOCTaTOYHBIE YCJIOBHUS
CYLIECCTBOBAHMsI, TI'€OMETPUYECKHH  CMBICH  ONpeAclieHHOro  uHrerpana.  IIpocreiimime — cBolicTBa
OIIPEJICIEHHOT0 MHTETpajia, TeOpeMbl 00 OIEHKaX, TeopeMa O cpeaHeM. VHTerpana ¢ mepeMEeHHbIM BepXHUM
IIPEJEeSIOM: ONpeesICHUEe, CBOWCTBA. MeTobl BBIYMCIEHUS OINpPEIETICHHBIX HHTerpanoB: ¢opmyina HbproToHa
JleitOHMIIa, METOJ MHTErpUpPOBAHUS IO YACTSAM, METOJ 3aMeHbl IepeMeHHOH. CBOICTBa HHTErpajioB OT
YEeTHOW, HEYETHOMH, nmepuoandeckux (yHkuuid. [IpunoxxeHust omnpeneneHHbIX HHTerpanoB. HecoOGcTBeHHBIE
MHTErpaybl ¢ OECKOHEUHBIMHU IIPE/IETaMHU.

13 OcHoBBI TCOpUH PSAAOB

UmcnoBbie psapl: OCHOBHBIC MOHATHS U ONpPEACTeHHs (CXOAMMOCTh, cymMMa). HeoOXxomumblili pU3HAK
CXOAMMOCTH, JOCTAaTOYHBIA IPU3HAK PACXOJUMOCTH YHCIOBOrO psfa. PsAnpl, COCTAaBIEHHBIE U3 YJICHOB
reoMeTpuyeckoil mporpeccur. CBONCTBA CXOJSIIMXCS YHCIOBBIX PsoB. PAnpl ¢ HeoTpuLaTeIbHBIMU
YJIeHAMU: OCHOBHOW IpPHU3HAK CXOJUMOCTH, T€OpEMbl CpaBHEHUs, mnpusHaku JlamamOepa, paguKalbHbBIA U
UHTETrpalbHbI. 3HAKONIEPEMEHHBIE pSIbl: JOCTATOYHBIM NpPU3HAK CXOJUMOCTH,  Teopema JlelOHMIa
CXOJIMMOCTH 3HaKouepeaymouerocs psjna. AOCOMIOTHO U YCIOBHO CXOJSIIUECS psAbl: OIpeaesIeHus,
CBOMCTBA, IIPU3HAKHU.

QOYHKIMOHAIBHBIE PsAIbl: OCHOBHBIE IOHSTHS, PaBHOMEpHas CXOAMMOCTb, NpU3HAK Belepmrpacca
PaBHOMEPHOW  CXOOUMOCTH  (YHKIMOHAIBHOTO  pAfa, CBOMCTBA  PaBHOMEPHO CXOIALIUXCS
(GyHKIMOHATBHBIX psiioB. CTeneHHbIe psijibl: Teopema AOGens O CXOJIUMOCTH CTENEHHOro psijia, MHTEpBal U
paguyc  CXOOUMOCTHM  CTEIEHHOTO  psiAa, CBOMCTBAa  CTENEHHBIX  psAoB.  MHTerpupoBanue wu
muddepenuupoBanue. Psn  Teiinmopa: omnpeneneHue, NPU3HAKH CXOJUMOCTH, pPAa3lIOKEHUS OCHOBHBIX
AJIEMEHTApHbIX (PYHKINH.

4.3 [lpakTuyeckue 3aHATHA (CEMUHAPDI)

Ne Kon-Bo
Ne 3ansarTus Tema
paszznena JacoB
1 1 HevictBust Hax matpunamu. Beruncnenue ompeaenureneit 2,3 u 4 2
MTOPSIIKOB.
2 2 Pemenne cucrtem N aMHEHHBIX YypaBHEHHMM C I HEM3BECTHBIMMU: 2
npasuiio Kpamepa, meron ['aycca, wucmonp3oBaHue oOpaTHOM
MAaTpHIIbI.

Panr matpune! .MccnenoBanue cucrem M IMHEHHBIX ypaBHEHUN C
N Heu3BECTHHIMU Ha COBMECTHOCTH, TIOCTPOEHUE OOLINX pEHIeHUH.
3 3,4 JluHelHBIE IPOCTPAHCTBA M MOANIPOCTPAHCTBA (0a3Hc, KOOPIMHATEHI, 2
nepexo/l K HoBoMy 0asmucy).

Jluneitnple mnpeoOpa3oBaHusl (TPOBEpPKA BHIIOJHEHUS YCJIOBUMN
ONpEAEIEHUs, TNOCTPOECHHE MAaTpPULIbl, CBA3b MAaTPUIl B JIBYX
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No Kon-Bo

Ne 3ansaTHs Tema
pasznena 4acoB
Oazucax).
CoOCTBeHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUCHUS JIMHEHHOTO
npeoOpa3oBaHuUs.
4 8,9 Brruncnenue npeaenoB GyHKIMI U TOCIISIOBATEILHOCTEH. 2
5 10 Texnuka quddepennnpoanus. [Ipunokenne mpou3BoOIHON K 2

WCCJICTOBAHHIO (DYHKITHIA.

6 11 MeTo1pl HaXOXKIEHUSI HEOTPEIeTICHHBIX HHTEIPAJIOB 2

Hroro: 12

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHe TUCIUIIINHBI

5.1 OcHoBHas 1uTEpaTypa

1. BoprakoBckuii, A.C. JluneitHas anreOpa u aHanuTH4YecKas reomerpus. [Ipaktukym: YuebHoe mocodue
/ A.C. boprakoBckuii, A.B. Ilantenees. - M.: HUL] UH®PA-M, 2015. - 352 c.: 60x90 1/16. - (Bricuiee
obOpazoBanme:  bakamaBpumar). (mepermwter) ISBN  978-5-16-010206-1, Pexum  mocryma:
http://znanium.com/catalog.php?bookinfo=476097

2. Bemmna, O. . MaremaTudeckuii ananu3 st S5KOHOMHUCTOB [Teker] : yueOnuk / O. U. Benuna, B. H.
Hecuunkas, I'. b. Bapponomeesa; nox pen. A. A. I'puba.- 2-e uzn., nepepad. u gom. - CII6. : Jlans,
2004. - 344 c. : un. - (YueOnuku 1 By3oB. CrnenmanbsHas aureparypa). - bubmuorp.: ¢. 336. - And.
ykas.: c. 337-341. - ISBN 5-8114-0560-X.

3. Bbicmasi MaTeMaTHKa 1J1s1 IKOHOMUCTOB [Tekct] : yueOnuk mis By3os / mox pea. H. ILI. Kpemepa.- 2-
e u3f., nepepad. u gom. - M. : FOuutu, 2003. - 471 c. - bubnuorp.: c. 445-465. - ISBN 5-238-00030-8.

4. TIpakTHKYM MO BbICIIE MaTeMaTHKe JJs IKOHOMUCTOB [Tekcrt]: yueOHOE mocoOue A CTYJISHTOB
BBICIIMX Y4YEOHBIX 3aBEACHMI, 0OydarolmuXcs MO SKOHOMHUYECKUM crheruanbHocTsam/moa pexa. H.II.
Kpemepa. - Mocksa: IOuutn-/lana, 2005. - 423 c. — ISBN 5-238-00459-1

5.2 lomotHMTEJbHAS JTUTEPATypa

1. BaaroBucnasi, A. H. IlpakTukyM 1O pelIeHUIO 3a1ad JUHEHHOW anreOpbl W aHAIUTUYECKOU
TE€OMETPUH C DKOHOMHUYECKHM cOJepkaHueM [DnekTpoHHbIi pecypc] / bmaroBuchas A. H. - TOY
OI'Y, 2009. Pexxum mocryma: http://artlib.osu.ru/

2. T'onosuna, JI.W. Jluneiinas anre6pa 1 HeKOTOpbIe ee npuiiokeHus [Tekct] : yueO. mocobue 11 By30B /
JI. 1. TonoBuHa .- 2-¢ u3a., gom. - M. : ®dusmatiut, 1975. - 408 c.

3. 3amkoB, O. O. Marematnueckue meroabl B skoHomuke [Tekct]: yueOnuk / O. O. 3amkoB, A. B.
Toncronsitenko, FO. H. Uepemnusix; oot pen. A. B. CugopoBud.- 4-¢ u3sn., crep. - M. : Jleno u Cepsuc,
2004. - 368 c. - (YueOnuku MI'Y um. M. B. JlomonocoBa) - ISBN 5-86509-054-2.

4. Wabun, B. A. Ananutuueckas reomerpus [Tekcr] : yueOnuk / B. A. WUnbun, O. I'. [1o3usk .- 7-e u3g.,
crep. - M. : ®usmarmur, 2007. - 224 c. - (Knaccuueckuit yHuBepcuterckuii yueOHuk / pea. B. A.
Canoanunii).-(Kypc Beiciieit MaTemaTuku u MatemaTuudeckoit ¢pusuku / nox pea. A. H. TuxoHosa, B.
A. Unbuna, A. I'. CemnukoBsa ; Beim. 3) - ISBN 978-5-9221-0511-8.

5. Kuerenuk, [I. B. COopHuk 3a1a4 1o anamutudeckon reomerpuu [Tekcr] : yueb. mocodbue st By30B /
J. B. Knerenuk .- 14-e u3a., ucrp. - M. : Hayka, 1986. - 224 c.

5. Kpace, M. C. OCHOBBI MaTeMaTHKH U €€ TPUIIOKEHHS B YKOHOMHUYECKOM oOpa3oBaHuu [Tekcr] : yueo.
s By3oB / M. C. Kpacc, b. I1. Uynpsiaos. - M.: Jleno, 2000. - 688 c.

6. Ky3nenos, JI.A. COOpHUK 3a/1a4 TI0 BBICIICH MaTeMaTHKe (THUIIOBBIC PacyeThl): ydeOHOe MOocoOue s
BTY30B. / JL.A. Ky3Henos. — 2-e uzn., non. — M.: Beicur.ik., 1994. — 206 c.: u.
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http://znanium.com/catalog.php?bookinfo=476097
http://artlib.osu.ru/

7. TIIpockypsikoB, U. B. CoopHuk 3anau no auHerHo# anredpe [Tekct] : yueb. mocodue mist By3oB / U. B.
[TpockypsikoB.- 8-e uzn. - M. : JIB3, 2001. - 384 c. - (Texunueckuii yausepcuret) - ISBN 5-93208-009-
4,

8. Pyukoma, U. I'. Jluneitnas anreOpa [DiekTpoHHBIH pecypc]: 3MeKTpoHHBIH Kypc nekrmuit / WM. T.
PynkoBa; M-Bo oOpa3oBanus u Hayku Poc. @enepannu, denep. roc. Or0pKeT. oOpa3oBaT. yUpeKacHUE
BbIcII. oOpaszoBanus "OpeHOypr. roc. yH-T". - DnekTpoH. TekcToBble naH. (1 ¢aitn: 13.6 MO). -
Openo6ypr : OI'Y, 2018. - 6 ¢. - 3aru. ¢ TUT. 5KpaHa. -Apxusatop 7-Zip

5.3 llepuoauyeckue U3IaHUA

HCpI/IO,I[I/ILIeCKI/IC HU3JaHUA HEC PCKOMCHAYIOTCA IMPU U3YUCHUN JUCIHUIIIHBI.

5.4 UnTepHeT-pecypcsbl

Jluneiinas anreOpa U MaTeMaTUYECKU aHAIN3 [DIEKTPOHHBINA pecypc]: IJIEKTPOHHBIA KYpPC B CUCTEME
Moodle / Tapacosa T.H., Pymkoa W.I'., Open6. roc. yH-T. — DaektpoH. gaH. — OpenOypr: OI'Y, [2021 -
2022].— Pexum nocrymna: DnektponHsie Kypesl OI'Y B cucteme 00ydenus moodle. —

https://moodle.osu.ru/course/view.php?id=14350

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

https://www.lektorium.tv/mooc2/26288 - «Jlektopuym», MOOK: «JIuHeiinas anreOpa U aHaIUTHYECKas
TCOMETPHSI;

http://lineal.quru.ru/lineal3/ - 6a3oBas 37eKTpOHHAS SHIMKIIONCANS 110 JUHCHHON anredpe;

http://vilenin.narod.ru/Mm/Books/Books.htm -  "Maremaruyeckas  OuOimorexka" -  coOpaHue
YHHUBEPCHTETCKUX YU4COHUKOB, COOPHHKOB 33]1ay;

http://ibooks.ru/ - snexkTpoHHas OMOIHMOTEUHAS CHCTEMA,

http://e.lanbook.com/ - sanekTpoHHast OMOIMOTEYHAs CHCTEMa U31aTelIbcTBA «JIaHby;

https://znanium.com/ - 3JIeKTPOHHO-OUOITMOTEYHASI CUCTEMA,;

http://rucont.ru/ - snexrponnas oudarnorexka PYKOHT;

http://lib.mexmat.ru/- snekrpoHHast GUOIHMOTEKA MEXaHUKO-MaTeMaTndeckoro dakyastera MI'Y;

http://eqworld.ipmnet.ru/ru/library/mathematics.htm - yuebHO-00pa3oBaTenbHas duzuko-
MaTeMaTruueckas OMOJIHOTEKa;

WWW.exponenta.ru — Internet-kiacc mo BEICIIEH MaTeMaTHKE;

http://www.wolframalpha.com/ - caiiT, TJie MOXHO MPOBEPUTH PELICHUE MATEMATHUECKUX 3a/1a4.

5.5 IIporpammHuoe oOecnedyeHue, mnpodeccnoHanbHbIe 0a3bl JAaHHBIX M HHQOPMALHMOHHbIE
CIIPABOYHbIE CHCTEMBbI

1. Onepanuonnas cucrema Microsoft Windows

2. ITaket oducHbIx mporpamm Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access)

3. LibreOffice - ceo6oaHbIIi 0QUCHBII TAKET POrPaMM, BKJIFOYAIONIHNA B ce0s TEKCTOBBIH U TAOIMYHBII
PeaKkTOphl, PEAAKTOP MPE3CHTAIMH U Ipyrue o(hUCHbIEC MPUITOKEHUS.

4.  ABTOMaTM3MpOBaHHAas  HMHTEpPAaKTHBHas  cucremMa  cereBoro  TectupoBanus -  AWCCT
(3apeructpuposana B POCITATEHT, CBunerenscTBO 0 rocyAapCcTBEHHOM peructpaiuu nporpammsl st 9BM
Ne2011610456, npaBoobsagarens — OpeHOYprcKuil TOCylIapCTBEHHBIH YHUBEPCUTET), PEXHM JIOCTYyNa -

http://aist.osu.ru.

5. Ilporpamma Jutst mpocMoTpa caiitoB SIunexc.bpaysep, cBoO01HO pacnpocTpaHsiemas, BXOAUT B peecTp
oreuectBernoro [10. Pexxum nocryma: hitps://yandex.ru/legal/browser_agreement/
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6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHMIIIMHBI

YyeOHble ayIUTOPUM AJISl TPOBEACHMUS 3aHATHH JIGKIMOHHOTO THIIA, CEMHUHApCKOTO  THIA, IS
IIPOBE/ICHUS] TPYINIOBBIX W WHAMBUIYAIbHBIX KOHCYJIbTALMH, TEKYHUIEro KOHTPOJIS M IPOMEKYTOUHOU
aTTecTaluu.

AyIuTOpUM OCHAILEHBl KOMIUIEKTAMHM Y4YEHHYECKOH MeOenn, TEXHHYECKUMHU CpeICTBaMHU OOydyeHus,
CITy>KaIllMMU JUTs TIpeJICTaBIeHHs yueOHOl nHpopMay O0IbIION ayAUTOPUH.

[Tomemmenue uist caMOCTOATENBbHOM pabOThl OOYYaIOIIMXCS OCHALEHbl KOMIIBIOTEPHOM TEXHUKOM,
NOJKIIOUeHHOW K cetd "MHTepHer", m oOecmeyeHHEeM JOCTyna B 3JCKTPOHHYIO HWH(OPMAIMOHHO-
oOpazoBarenbHyto cpeny OI'Y.
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