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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (€M) OCBOCHHS JUCITATUIMHBI:

- IIOAroTOBKa CICIIHUAIMCTOB, BJIAACHOIITUX OCHOBHbBIMH METOAAMU JIMHEHUHOU EUIFGGpBI nu
MaTeMaTUYeCKOro aHaIN3a, HEOOXOJUMBIMU TPU aHAIM3€ W MOJCIMPOBAHUM SKOHOMHYECKHX  IPOIECCOB
U SBIICHUH, TIOMCKE ONTUMAIBHBIX PENICHUH HKOHOMHYECKUX 3a7ad W BHIOOpPE HAMITYYIIMX CIOCOOOB
peanu3aluu dTUX PelIeHUui, Tpr 00pabOTKe U aHATIN3€ PE3YJIHTATOB YMCICHHBIX HAyYHBIX SKCIIEPHUMEHTOB;

- CO34aHHuC 621351 IJId U3Yy4YCHUS AUCHUIUIMH, HCIHOJIB3YIOIUX MATCMATUYCCKUC MOACIU W MCTO/bL
B SKOHOMUKE.

3agaun:

- (opmupoBaHUE TEOPETUYCCKUX 3HAHWKA [0 JIMHEHHOW anredpe W MaTeMAaTHYECKOMY aHaIHu3y
(OCHOBHBIC TIOHSTHS, ONPEICICHUs, TEOopeMbl U (DAaKThl), HEOOXOAUMBIX [UIsI M3YYEHHs TMOCIEIYOIINX
MAaTEMaTUYECKUX U  CHCUHAIbHBIX JUCLMUIUIMH, PELWIEHUS JKOHOMHUYECKMX W IPUKIAJHBIX 3a]ad4,
MaTeMaTUYeCKOro MOJEIMPOBAHUS U HCCIEJAOBAHMS 3KOHOMHUUYECKHX IPOLIECCOB U SIBJIICHUU;

- O3HAKOMJIEHUE C HCTOPUEH BO3HMKHOBEHMS U PA3BUTHUS OCHOBHBIX MOHSATUA M TOJOXKEHUN
MaTeMaTHUKH, €€ pOJIM U MECTE B CUCTEME HAYK;

- (opmupoBaHWE  TPEACTaBICHHK 00  OCHOBHBIX  HWHCTPYMEHTAaX JIMHEHHOW anreOpsl u
MaTeMaTUYeCKOro aHajiu3a MW MX BO3MOXHOCTSX  IMPU OCYIIECTBICHUH SKOHOMHUKO-MATEMaTUYECKOTO
MOJICTTMPOBAaHUS M UCCIEAOBAHUHN YKOHOMUYECKUX MTPOLIECCOB U SBJICHU;

- BbIpaOOTKa MPAKTHUYECKUX HABBIKOB M YMEHHM, HEOOXOAUMBIX M1 HW3Y4YCHHs] TMOCIEeIYIOUINX
MAaTEMaTUYECKUX W CHEUUAJbHBIX  JUCLHMIUIMH, PEHIEHUS 3KOHOMHUYECKUMX U MPUKIAJAHBIX 3a7ad4,
MaTeMaTUYeCKOro MOJEIUPOBAHUS U UCCIIEJOBAHUS SKOHOMUYECKUX IPOLECCOB U SIBJIICHUN;

- (QopMuUpOBaHHME MaTEMaTUYECKOW KYJIbTYpbl CTYIEHTOB, pa3BUTHE JIOTHYECKOTO u
QITOPUTMHUYECKOTO MBIIUICHUS U HEOOXOIUMOW WHTYUIIMU B BOMPOCAX MPHUIIOKEHHUS MATEeMaTHUKHU.

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucnurinuna oTHOCUTCS K 0a30Boit yactu 6s1oka [l «/lucuuminabl (MOTyIIN)».
[TpepeKkBU3UTHI AUCHUILTHHBL: Omcymcmeyom.
[ToctpexBusuthl aucuuriunsl: 51./.5.11 Tavim-menedxrcmenm, b1.J[.5.18 Cmamucmuxa.

3 TpeGoBanus Kk pe3yjabTaTaMm 00yYeHUs MO TUCIUIINHE

Hpouecc HU3YUCHU NUCHUIIJIMHBI HAITPABJICH HA (bOpMI/IpOBaHI/Ie CJICAYIOHIUX PE3YJIbTATOB O6y‘IeHI/I$I

[1nanupyemble pe3ynbTaThbl
Kon u HanmeHoBaHue 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  IOHSATHS
HCII0JIb30BATh 3HAHUSA U | MaTeMaTUYeCKUi MHCTPYMEHTapHil s | (OnpeaeneHus, (baxThl,
METO/IbI SKOHOMMYECKOI |cOopa, 00paboTkM U  00OOIIEHMS | TEOPEMBI), METO/IBI U
HAYK{, IPUMEHATh CTATUCTHKO- | JaHHBIX 1L pELIEHNUs | HHCTPYMEHTBI JTUHENHON
MaTeMaTHYECKUI npodeccuoHaNbHBIX 3a7ad B oOyacTu|anredppl U MaTeMaTHYEeCKOIo
UHCTPYMEHTApUH, CTPOUTH | GPUHAHCOB U IKOHOMMKH aHanu3a, HeoOXoaumble Ui
SKOHOMHKO-MaTeMaTUYECKHe pelieHus
MOJIeNIM, HEOOXOAMMbIE s YKOHOMUYECKHUX 3azad4,
pemieHnss 1podecCUOHATbHBIX MOJIETTUPOBAHUS U UCCIIEAOBAHUS
3ajad, aHaJIN3UPOBATh u DKOHOMHUYECKUX  SIBICHMH W
MHTEPIPETUPOBATH IIPOLIECCOB.
IIOJIyYE€HHBIE PE3YJIBTATHI YMerb: pemaTth  KJIACCHYECKHE
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Kox u HaumenoBanue
(hopMUPYEMBIX KOMIETEHITHA

Kon n HaumeHnoBaHve nHIUKAaTOpa
MOCTHIKEHUS KOMIIETEHIINU

[Inanupyemsble pe3ynbTaThbl

00y4eHHUs MO TUCHUILINHE,

XapaKTEepU3YIOIINE ITallbl
(hopMUpOBaHMsI KOMITETEHIUI

3ala4yd  JIMHEHHOW  anreOphl U
MaTEeMaTHYECKOIO aHaIIN3a;
MPUMEHSTh METOJIBI H
UHCTPYMEHTBI JIMHEWHOHU
anreOppl MW MaTeMaTHYECKOTO
aHaau3a K pELICHHIO
MaTEeMaTHYSCKUX "
SKOHOMHYECKHX 3ajad,
BBIOMpAaTh M HCIIOJIIB30BaTh
HEOOXOIMMEIES METOJIBI u
MpPUEMBI, a TaKXe TaOIuIBl U
CIIPABOYHHUKHU.

Baaners: HaBBIKaMU

HCIIOJIB30BAHHUA HWHCTPYMCHTOB U

CPeACTB JIMHEWHOH aireOpbl u
MaTEeMaTHYECKOT0 aHallu3a, IpU
MOJICITUPOBAHIH u
UCCIICIOBAHUH YKOHOMHYECKHX
MPOLIECCOB 31 SIBJICHU
(mocTpoeHHEe  MOJENH, BBIOOP
ONTUMAIIEHOTO pelIeHuUs,
UHTEpIpEeTALUs " OIICHKA
pe3yIbTaTOB).

4 CTpyKTYypa U colepKaHue TUCUUIINHBI

4.1 CTpyKTypa I¥CUHMIIIMHbBI

O0611ast TpPyA0EMKOCTh AUCHUILIMHBI COCTABISIET 6 3a4eTHBIX eIuHUI] (216 akageMHUecKHUX 4acoB).

TpynoemMkocTs,
Bun paGotsr aKaJIeMHYECKHX 9acOB
1 cemectp 2 ceMecTp BCET0

OO0masi Tpy10éMKOCTh 108 108 216
KonraktHasi pabora: 10,25 11,25 21,5
Jlexumu (JI) 4 4 8
[IpakTuueckue 3anstus (I113) 6 6 12
Koncynbranun 1 1
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTesibHAs padoTa: 97,75 96,75 194,5
- 8bINONIHEHUE UHOUBUOYATbHO20 3adanus (U3);

- camono02omoeka (npopabomka u noemopenue 1eKYuOHHO20
MaAmepuana u Mamepuaia y4eOHuKo8 u yueOuvlx nocoouil);

- N0020MOBKA K NPAKMUYECKUM 3AHAMUSIM;

- 10020MOBKA K NPOMEICYMOUHBIM AMMeCcmayusim.
Bua uToroBoro KOHTpoJIA (3auer, IK3aMeH, aug. 3au. 3K3aMeH
auddepeHupoBaHHbIN 3a4€T)
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Paznensl guciuminnel, u3ydaemsie B 1 ceMectpe

KosmyecTBo yacoB
Ne HaumenoBanue pa3aenon ayuTopHad BHEayI.
paznena BCETO pabota
T 13 | JIp pabora

1 Martpuiibl u onpeaeauTeIn 17 1 2 - 14

2 CucreMbl TMHENHBIX YpaBHEHUN 17 1 2 - 14

3 Jlunelinbie MpOoCTpaHCTBA. EBKINIOBBI 16 1 1 - 14
MIPOCTPAHCTBA

4 Jlunelinbpie mpeoOpa3oBaHus (OMEpaTOPHI) 16 1 1 - 14
JIMHEHWHBIX IPOCTPAHCTB

5 Bekropnast anrebpa 14 - - - 14

6 DNIeMEHTHI aHATUTHYECKOW TEOMETPUU Ha 18 - - - 18
TJIOCKOCTH M B IPOCTPAHCTBE

7 MHoxecTBa U QYHKIIUN 10 - - - 10
Wroro: 108 4 6 98

Paznensl AUCHUIUIMHBI, U3y4aCMBIC B 2 CCMECTPC

KonnyectBo yacos
Ne HanmenoBanue pasnenoB ayAutopras BHEAy/I.
paznena BCETO pabota
T 113 | 1P pabota

8 UYucnoBble NOCIEI0BATEIBHOCTH 12 1 1 - 10

9 IIpenen u HenmpepbIBHOCTH (DYHKIIUU 20 1 1 - 18

10 JuddepeHnnansHoe ucUuciacHne QYHKIUN OHON 17 1 2 - 14
TePEMEHHOM.

11 JuddepenunanbHoe ucUUCIeHUE PYHKINUN 14 - - - 14
MHOTHUX TIEPEMEHHBIX.

12 WuTerpanbHoe ucuncienne GyHKIUN OJTHOM 17 1 2 - 14
IIEPEMEHHOM

13 OCHOBBI TEOPHH PSIJIOB 14 - - - 14
Wroro: 108 4 6 - 98
Bcero: 216 8 |12 | - 196
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4.2 Cogepxanme pa3iejioB IHMCHUNINHBI

1 MaTpuusl 1 onpeaeauTen

Martpuubl: OCHOBHbBIE ONpeeNCHUs, Kiaccu(pukauus, AEHCTBMS HaJ MaTpULAMH, WX CBOMCTBA.
Onpenenurenu: GopMynbl Ui BBIYUCICHUS, CBOMCTBA ompexaenurteneii. OOpaTHas MaTpHIa: OIpeaesieHue,
CBOMWCTBA, BBIBOJ (POPMYJIbI JUIsl BHIYMCIEHUA. MUHOp mopsAaka K Julsl MaTpulsl (onpenenuTens). bazucHslii
MHUHOD U pPaHT MaTpPHUIIbI, TEOPEMBI O PaHIaAX.

2 CucremMbl JJUHEHHBIX YPABHEHU I

CucremMbl m JIMHEHHBIX YpaBHEHHUH C N HEU3BECTHHIMH: OCHOBHBIC OIIpENENICHUs, Kiaccu(uramus.
OcHOBHBIE METOJBI PEIICHHS CHCTEM JIMHEWHBIX ypaBHEHMU: MeTox ['aycca peleHust CUCTEMBbI M JIMHEHHBIX
YPaBHEHUH C N HEU3BECTHBIMM; NpaBwio Kpamepa pelIeHMs CUCTEMbl N JMHEHHBIX YPAaBHEHUH C N
HEU3BECTHBIMM, IPUMEHEHHE OOpaTHBIX MAaTpUI] K pEIIEHUI0 CHUCTEM JIMHEWHBIX YpaBHEHHi; Teopema
Kponekepa - Kanemim 0 COBMECTHOCTH HEOTHOPOJAHOM JINHEMHON CUCTEMBI.

3 JIluneiinbie npocTpancTBa. EBKIAMI0BBI NPOCTPAHCTBA

JIuHeliHOE NPOCTPAHCTBO: OIPEACICHUE, IPUMEPHl JIMHEWHBIX IPOCTpaHCTB. IloHsATHE NMHENHOU
3aBMCHUMOCTH HE3aBHUCHMOCTH CHCTEMBbl BEKTOPOB, KPUTCPUIN JTMHEWHOH 3aBHCHMOCTH CHCTEMBI BEKTOPOB B
MPOU3BOJILHOM TIpocTpaHcTBe. KoHeUHOMEpHOE IMHEWHOEe MPOCTPAHCTBO: OmNpeAeseHne, 0a3zuc, crmocod
BbIOOpa 0Oa3uca, koopauHaThl BekTopa. Kpurepuil nuHEHHONW HE3aBHCHMOCTH BEKTOPOB B KOHEYHOMEPHOM
npoctpancte. opmyibl nepexoja oT oAHOro 6asuca K Apyromy. @opmyssl A CBA3M KOOPJAUHAT OJHOIO U
TOr0 e BeKTopa B JBYX 0Oa3ucax OJHOTO M TOTrO K€ JHMHEWHOro mpocTpaHcTBa. JluHeilHoe
MOATIPOCTPAHCTBO. EBKIMIOBO IPOCTPAaHCTBO: oOlpeseseHue, HepaBeHCTBO Komm-byHskoBckoro, mimHa
BEKTOpa, yrojll MEXHy BEKTOpaMH, OpPTOrOHAIbHBIE BEKTOPBI, OPTOHOPMHUPOBAHHBIE  BEKTOPBI.
HezaBucuMoCTh OPTOHOPMHUPOBAHHON CUCTEMBI BEKTOPOB. CyIeCcTBOBaHHE OPTOHOPMHUPOBAHHOrO Oa3uca B
€BKJIMZ0BOM IIPOCTPAHCTBE.

4 JInneiinble npeoOpa3oBaHusi (0NMepaTopbl) JHHEHHBIX NPOCTPAHCTB

Jlunelinple npeoOpa3oBaHMs  JMHEWHBIX IMPOCTPAHCTB:  OINpENCNIEHUE, MaTpulla, KpUTEPHid
HEBBIPOXKIEHHOCTH, WHBAPUAHTHOCTH ONPEACTUTENsI MATPULBI JTMHEWHOTo MpeoOpa3oBaHus, (GopMmyna s
CBSI3U MATpHIl OJHOIO M TOTO )K€ JIMHEHHOro npeodpazoBaHus B JIBYX Pa3IUYHBIX 0azucax OJHOTO U TOTO K€
KOHEYHOMEPHOTO JIMHEHHOTO MPOCTpaHCTBA. MHOXECTBO 3HAYEHUH W SApO JIMHEHHOro mpeoOpa3oBaHUs.
PasMepHOCTh NIPOCTpPAHCTBA PELICHUN JIUHEHHOM OJHOPOAHOM CHUCTEMBI. TE€OpeMBI O CTPYKType pELICHUR
JUHEHHONW OJHOPOAHONM W HEOJHOPOJHON CHUCTEM JIMHEHHBIX YypaBHeHUI. CoOCTBEHHbIE BEKTOpPHl H
COOCTBEHHBIE 3HAUEHUS JIMHEHMHOro MNpeoOpa3zoBaHMs. XapakTepucTHueckuil MHorowieH. CyliecTBoBaHME
0asuca n3 coOCTBEHHBIX BEKTOpoB. [IpuBeneHHe MaTpullbl JTMHEWHOTO NMPeoOpa3oBaHMs K AUArOHAIBLHOMY
Buay. OpTOroHajbHbIE 1 CHMMETPUYHBIE IPe0Opa30BaHusl.

5 BekTopHas aiaredpa

[IpsmoyronbHas cucTteMa KOOpIMHAT (HAa IJIOCKOCTM M B MpOCTpaHcTBe). PaccrosiHMe Mexay
TOYKaMH, JEJIEHUE OTpEe3Ka B 3aJaHHOM COOTHOUICHWH. BEKTOpBI: OCHOBHBIE IOHATHS M ONPEIEICHUS,
JUHENHBIE ONepaluu HaJa BEKTOpaMHu. Pa3nokeHue BEKTOpa IIOCKOCTH M0 JBYM HEKOJUIMHEApHBIM
BEKTOpaM, pa3joKE€HUE BEKTOpa IPOCTPAaHCTBA IO TPEM HEKOMIUIaHApHbIM BekTopaM). KoopauHatel
BEKTOpA, JECHUCTBUS HaJ BEKTOPAMH, 3aJaHHBIMH CBOMMH KoopauHaTamu. CkaisipHas IIPOEKLMsI BEKTOpa Ha
ochb, €€ cBoiicTBa. CkaliipHOE, BEKTOPHOE M CMEILIAHHOE MPOU3BEACHHUE BEKTOPOB: OINpPEJEIECHUs, CBOICTBA,
MPUIIOKEHUS, POPMYIIBI JUIsl BBIUUCIICHUS.

6 D1eMeHTBI aHAJINTHYECKOl reOMeTPHH Ha IJIOCKOCTH M B IIPOCTPAHCTBE

[Ipsamass Ha TIOCKOCTH: cHOCOOBI 3a7aHus, OOllee ypaBHEHHE MNPSMON, B3aHMMHOE pPACIOJIOKEHHE
IBYX TpSIMBIX, PACCTOSIHHE OT TOYKH 10 mpsMoil. Ilmockocte B R3: crmocobsr 3amanms, obmee
ypaBHEHUE IUIOCKOCTH, B3aUMHOE PACIIONIOKEHUE IBYX IUIOCKOCTEH, Yroll MEXKIY IIIOCKOCTAMU. [Ipsamas B R
crocoObl 3afjaHuii, oOllee ypaBHEHHWE NPSIMOM, B3aMMHOE pAacloJOXKEeHUEe JBYX MpsAMBIX. B3aumHoe
pacCIOJIOKEHUE NMPAMON M IIOCKOCTH B IPOCTPAHCTBE, YrOJl MEXKIY INMPSMOM U IUIOCKOCTBIO, OIPENEIICHUE
KOOPJMHAT TOYKHU [TEPECEUCHMUS.

KpuBble BTOpOro mopsijaka: OCHOBHbIE MOHATUS U ompeneneHus. OKpyKHOCTb, 3JUIMIIC, TUlepOoa,
napaboiia, UX FreoOMeTpUUYECKre CBOMCTBA U ypaBHEeHHsI. [I0BEpXHOCTH BTOPOTO MOPSJIKa: OCHOBHBIE MOHATHUS U
oIpeJiesIeH s, KilacCu(UKalus, reOMeTpUIecKre CBOMCTBA, UCClIeloBaHNE (DOPMBI METOZOM CEYSHHH.
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7 MHo:xecTBa U (pyHKIHHU

MHoecTBa: OCHOBHBIE IIOHATHSL M ONPEICNICHHA, OINEpalud HaJ MHOXKeCTBaMHu. UMcioBbIE
MHOXECTBA, PACIIMPEHUE YUCIOBBIX MHOXKECTB. MHOXECTBO KOMIUIEKCHBIX YHUCEI: OCHOBHBIC IOHATHUS M
OIepaluy HaJl KOMIUIEKCHBIMU YHCJIaMU B alire0pandeckoil, TPHrOHOMETPUUYECKON M NTOKa3aTeNbHON opMax.

AOcComI0THaAs BeNMUYMHA JIEHCTBUTENBHOIO 4YMcia, €€ CBOMCTBA M I'€OMETpPUUYECKas MHTEPIIpETaLMsl.

ITonsiTie okpecTHOCTH TOUKH. DYHKIUHU: ONpPEEICHNE, OCHOBHBIC IIOHATHS U CBOMICTBA,
HENPEPHIBHOCTH OOpaTHON (YyHKLIMHU y CTPOTO MOHOTOHHOM Ha mHTepBane. ['paduk (yHKIMU: ompeneneHue,
IOCTPOEHHE IPaMKOB IEMEHTAPHBIX (PYHKIMI METOJOM ciBUTa U AedopMaIuy.

8 UncioBble mocie10BaTe/ IbHOCTH

YucnoBas nocinen0BaTenbHOCTh: OIIPeIeIeHe, cBorcTBa. [Ipenen nocienoBaTenbHOCTH: ONPENEICHHE,
T€OMETPUYECKUM CMBICJ, CBOMCTBA IIOCIIENOBATEIbHOCTEM, MMeEOIMX npenen. [IpusHaku cCylecTBOBaHMs
npenena y nociegosarenbHocteid. Kpurepuit Komu cxonuMocTu nocienoBarenbHOCTH. beCKOHEYHO Manble U
OeckoHEYHO OOJBbIINE IOCIEIOBATEIBLHOCTU: ONpejesieHne U cBoiicTBa. CBOICTBA IOCIENOBATEIbHOCTEH:

1 k n
Xp =—k,k eR.;X,=n"KeR,;X,=0 ,0€R . Yucno € . INoanocnenoBaTenbHOCTH: ONpEEIEHNE,

n
CBOICTBA.

9 IIpenen n HenpepbIBHOCTH QyHKIUH

[Mpenen ¢pynkuuu npu X —> A (B TOUKE): ONpEIeNeHHsI, CBOMCTBA (GYHKINH, HMEIOIINX TPEIe B TOUKE.
BeckoneuHo manasi u OecKOHEYHO Oomblnasi GyHKIWHU, UX CBoiicTBa. OIHOCTOPOHHHUE Tpenenbl (GYHKINH B
touke. IlepBblii 3ameuarenbHbIl Tpeaen M ciaeAcTBUS U3 Hero. HempepblBHOCTH (YHKIMH B TOYKE:
OIIpeJieNieHue, CBOMCTBAa (PYHKIMI, HEMIPEPHIBHBIX B TOYKE; HEMPEPBHIBHOCTH CIOXKHON M 00paTHOW ()yHKITHIA.
[IpaBuna BbIUMCIIEHUS Mpejena HEnpepbiBHBIX (QyHKIUME. YCTOHUMBOCT 3HaKa HENPEpPhIBHON (QYHKIUH.
OnHOCTOPOHHSAS HETPEPHIBHOCTh (YHKIHMKU B Touke. HempeprBHOCTH (yHKIHMHM Ha MHOXecTBe. CBOWCTBa
GyHKUMH, HENpephIBHBIX Ha OTpe3ke. HempepbIBHOCTH 3ieMeHTapHbIX (QyHKUuH. Touku paspeiBa, HMX
knaccupukanus. Kycouno-nenpepsiBHas ¢yHkuusa. Teopema o CyIIeCTBOBAaHWH M HENPEPBIBHOCTH OOpaTHOM
(GyHKIMH Yy CTPOro MOHOTOHHOM Ha uHTepBane. llpenen ¢QyHkuMM Ha OECKOHEYHOCTH: OIpeJesICHUE,
cBoiicTBa. Bropoli 3ameuaTenbHbI nTpenen M ciaeAcTBUS U3 Hero. [lpenen creneHHO-MOKa3aTeNbHOU
¢ynkunu. CpaBHeHME OECKOHEYHO MajblX. DKBHBAJCHTHblE OECKOHEYHO Majble: OIpeseieHue, CBOMCTRa,
Tabmuma. ACUMIITOTH rpaduka GyHKINH.

10 InddepennunanbHoe ucHucIeHHe (PYHKIUHM OAHOH INepeMeHHOM

[lponsBonHas (yHKIMM B TOYKE: ONpEACICHHE, TCOMETPUYECKHA M IKOHOMHYECKHH CMBICI,
OJTHOCTOPOHHSSL TpOM3BOAHas (yHKIMH B Touke. beckoHeuHas mpousBojaHas. [luddepeHumpyemMocts
GyHKIIMM B TOYKE: OIpeaeseHue, CcBOHcTBa (QyHKuMH, auddepeHuupyemMpix B TOouke. lloHsATne o
mud¢epeHnnane, reoOMeTpUUYeCKUil CMBIC, UHBAPUAHTHOCTh, KacaTelbHas U HOPMajb K IpaduKy (QyHKIIHH.
[TpaBuia HaxoXXIAEHUs MPOU3BOAHBIX U AU(DdepeH1InanoB, TEOpeMbl O IPOU3BOIHBIX KOMIO3UIUN GYHKIUH U
O TMpOU3BOJHON oOpatHON QyHkuMM, guddepeHIrpoBaHUe (QYHKIMHA, 3aJaHHBIX MapaMeTPUUYECKH.
[Ipon3Bo/iHBIE OCHOBHBIX 3JIeMEHTapHbIX (yHkiuid. CBolicTBa ¢yHKuud, auddepeHunpyemMbIx Ha
nHrepBane: teopemsl Pepma, Pomrsa, Komm n Jlarpanka. [Ipasuno Jlonurans - bepuymum. I[IponsBonnsie n
muddepeHnansl  BHICIIUX TMOPSJIKOB:  omnpeaeneHue, (opmynsl ans HaxoxaeHus. Popmyna Teitnopa.
[IpuOnmxeHHble BbIYMCIEHUS. MOHOTOHHOCTh (YHKIMM Ha HHTEpBajie: OIpEAENeHUs, IPU3HAKHU.
JlokanbHBI AKCTpEMYM: OIpeNeleHue, HEOOXOOUMblE U  JOCTaTOYHBIE YCIOBHMS  CYIIECTBOBAHUS.
Haubonbiiee u HauMmeHbllee 3HaueHUss (YHKIMHM Ha OTpe3ke. BBIMYKIOCTh (QYHKIMM Ha HHTEpBAJE:
orpeJiesieHue, Mpu3Haku. Pacrnonoxxenue rpaduka (GyHKIMHM OTHOCHUTENIBHO KacaTelbHBIX. TOUYKH meperuoa:
orpeziesieHue, He0OX0IMMBbIE U JOCTATOYHBIE YCIOBHS CYIIECTBOBAHUS.

11 {uddepenunanbHoe HcHnCIeHHe PYHKIMIA MHOTHX IepeMEHHbIX

[IpoctpancTtBo Rn: ocHOBHblE TOHATHS U omnpeneneHus.  DyHKIUS HECKOIbKUX IEPEMEHHbIX:
orpejeneHue, rpadpuk, MHOKecTBa ypoBHs. [loHsTHe peena QyHKIIUN HECKOJIIBKUX EPEMEHHBIX: B TOUKE, I10
HaIpaBJIEHUIO; CBOMCTBA COOTBETCTBYIOIIMX (YyHKIMH. HermpepbIBHOCTh (PYHKIIMN HECKOIBKUX MTEPEMEHHBIX:
B TOYKE, MO HANpaBJICHUIO, HA MHOXXECTBE; CBOIICTBa COOTBETCTBYIOIIMX (yHKIMA. Toukn © JIUHUK
paspeiBa. DlleMEHTapHbIE (PYHKIIMA HECKOJbKHUX IMEPEMEHHBIX.

YactHas mnpou3BoaHAs (YHKIMM HECKOJbKUMX TMEPEMEHHbIX B TOUYKE: OIpeJesieHue, MpaBuia
HaxoxaeHud. ['eomerpuueckuit u sKoHOMHUYecKUU cMbIch. JuddepenuupyemMocts QyHKINH HECKOIbKUX
NEPEMEHHBIX B  TOYKE:  ONpEJeJeHHEe, CBOMCTBA, HEOOXOAMMBIE W  JOCTAaTOYHBIE  YCJIOBHS
muddepernuupyemoct. Jduddepennman ¢ynkuuu. IIpousBogHas mo Hampasinenuto. ['paguent. YactHble
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NPOU3BOJHBIE M JU(QepeHransl BHICIINX MOPSAKOB:  onpeneneHus, ¢opmyna Teiinmopa. HesBHble
(GyHKIMU: yCIOBUS CYLIECTBOBaHMSI, HEIPEPHIBHOCTH, (POPMYIbl A HAXOKIACHUS YAaCTHBIX MPOU3BOJHBIX
u 1udepeHIraos.

JlokanbHbII 3KCTpeMyM (YHKIIMHM HECKOJBbKUX MEPEMEHHBIX: ONpeeseHHe, HEOOXOIUMbIE YCIOBHS
cymiecTBoBaHMA. TeopemMa O JOCTaTOUHOM YCIOBUH CYHIECTBOBAaHHS JKCTpeMyMa (YHKIIMH HECKOIBKHX
nepeMeHHbIX. Hanbomnbiiee M HauMeHbllee 3HaueHUs (DYHKIMM Ha MHOXECTBE. YCIOBHBIM 3KCTpeMyM
(YHKINN HECKOJIBKHX TEPEMEHHBIX.

12 UuTerpajibHoOe HcHHMCIeHHEe PYHKIMH OAHO MepeMeHHO

[lepBooOpasHas ¢yHKuUMsA: oOIpeneneHue, cBoiicTBa. HeompeneneHHbI WHTErpai: OmNpeieseHue,
CBOWCTBa, Tabmauuma. MeToapl HWHTEIPUPOBAHMS: METOJ| pa3jOoKEHUs, METOJ MOABEIEHHs I0J 3HaK
muddepeHnrana, MeTOJ HHTETPUPOBAHHMS IO YacTsAM, METOJ 3aMeHbl IepeMeHHOW. MHTterpupoBanue
panMoHanbHBIX ApoOeil. MHTerpupoBaHue TPUTOHOMETPUYECKUX U HMPPALUOHAIBHBIX (DYHKIMI.

WuTerpasibHass CcyMMa Ha OTpe3Ke: OIpeneieHHe, TIeOMETpUYecKuil cmbica. OnpeneneHHbIil
UHTErpajl: ompeaereHue (MHTErpupyeMocTb 10 Pumany), HeoOXoxumble U JIOCTaTOYHbIE  YCJIOBHUSA
CYLLIECTBOBAHUS, TE€OMETPUYECKHMA  CMBICH  ONpEAeICHHOro  uHTerpana.  lIpocreiimme  cBoiicTBa
OIIPENICJICHHOI0 MHTErpajia, TeOpeMbl 00 OLEHKaX, TeopeMa o cpeqHeM. VIHTerpan ¢ nepeMeHHbIM BEpXHUM
IIPEeJesIOM: ONpeeNICHHe, CBOWCTBA. MeTOIbl BBIYMCICHUS ONPEAEICHHBIX HHTErpasioB: ¢opmyia HproToHa
JleiiOHuIa, METOA MHTErPUPOBAHUS IO YacTAM, METOJA 3aMeHbl nepeMeHHoW. CBoilcTBa HHTErpajgoB OT
YEeTHOW, HEYETHOW, nmepuoandeckux (yHkumid. [IpumoskeHust ompeneneHHBIX WHTErpanoB. HecoOCTBeHHBIE
MHTErpajbl ¢ OECKOHEUHBIMU MpeIeIaMu.

13 OcHOBBI TeOpHHU PsIIOB

YucnoBele psabl: OCHOBHBIE MOHATUS U ONpeAeseHUs (CXOAMMOCTb, cymMMa). HeoOxonumblil mpU3HAK
CXOAMMOCTH, JOCTAaTOYHBIA IPU3HAK PACXOJUMOCTH UHCIOBOIO psaa. Psnpl, cOCTaBlIEHHbIE M3 YJIEHOB
reoMeTpuuecKkoil mnporpeccur. CBONCTBA CXOJSIIMXCS YHCIOBBIX PSNOB. PAnpl ¢ HeoTpuULAaTEeJIbHBIMU
YJIEHaMU: OCHOBHOM IpPH3HAK CXOJHMMOCTH, TEOPEMbI CpaBHEHMs, Npu3Haku JlamambOepa, paauKaabHBIA U
UHTETpajJbHbIM. 3HaKOIEpEMEHHbIE pPAIbl: JOCTATOYHBIM NpPU3HAK CXOAMMOCTH,  Teopema JleiiOHuIa
CXOAMMOCTH 3HaKouepenymolerocs psaaa. AOCONMIOTHO U YCIOBHO CXOJSIIUECS PsIbl: OINpeAeNeHus,
CBOMCTBA, IPU3HAKU.

QOYHKIMOHAIbHBIE PsJIbl: OCHOBHBIE MOHSTHS, paBHOMEpHas CXOAMMOCTh, Npu3HaK Belepmirpacca
pPaBHOMEpPHOW  CXOOUMOCTH  (YHKUMOHAIBHOTO  pAja, CBOIICTBA  PaBHOMEPHO CXOZSIINXCS
GyHKIMOHATBHBIX psinoB. CTeneHHbIE Psabl: Teopema AOens O CXOIUMOCTH CTEIEHHOTO psijia, MHTEpBal U
pagMyc  CXOAMMOCTHM  CTEINEHHOIO  psia, CBOMCTBA  CTENEHHBIX  psanoB. HMHTerpupoBanue u
muddepennmpoBanue. Psng  Telnmopa: ompeneneHue, MPU3HAKKM CXOAMUMOCTH, PAa3JIOKEHUS OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIMH.

4.3 IlpakTH4eckne 3aHATHA (CEMUHAPDI)

Ne Kon-Bo
Ne 3ansTus Tema
pazzena 4acoB
1 1 HetictBust Hax maTpuiiamu. Beraucnenue ompeaenureneit 2,3 u 4 2
MOPSIIKOB.
2 2 Pemenne cucrem N IMHEHHBIX YypaBHEHUW CI HEM3BECTHBIMHU: 2
npasmiio Kpamepa, meron ['aycca, wucmonbp3oBaHue oOpaTHOM
MaTpPHIIbI.

Panr matpune! .Mccnenoanue cucrem M IMHEHHBIX ypaBHEHUH C
N Heu3BECTHHIMU HA COBMECTHOCTb, TOCTPOCHHE OOIIMX PEIIeHUI.
3 3,4 JluHelHBIEe IPOCTPAHCTBA M TMOANIPOCTPAHCTBA (0a3Hc, KOOPIMHATEI, 2
nepexoJl K HOBoMy 0a3mucy).

Jluneitnple mnpeoOpa3oBaHusl (TPOBEpPKA BHIIOJHEHUS YCJIOBUMN
ONpezcNeHus, IOCTPOEHUE MAaTpULIbl, CBA3b MAaTpUIl B JIBYX
Oa3ucax).

CoOcTBEeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYEHUS JINHEHHOTO
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No Kom-Bo

Ne 3anaTus Tema
paszaena 4acoB
npeoOpa3oBaHuUs.
4 8,9 Brruucnenue npenenoB GyHKIUN U TOCTIEI0BATEIHHOCTEH. 2
5 10 Texuuka nudpepenuponanus. [IpunoxeHue npou3BOAHON K 2

WCCIIEI0BAHUIO (DYHKITHI.

6 11 MeTo/1b1 HaX0KJEHHSI HEONPEEIEHHBIX HHTETPAJIOB 2

Hroro: 12

5.

5.

6.

7.

5 Y4yeOHO-MeTOAMYECKOE 00ecTeYeHHe JUCIHUTIINHBI

5.1 OcHoBHas auTEpPaTypa

BoprakoBckuii, A.C. Jluneiinas anreOpa u aHanuTH4eckas reometpus. [Ipaktukym: YdyeOHoe mocodue
/ A.C. boprakosckuii, A.B. ITaarenees. - M.: HUI] UH®PA-M, 2015. - 352 c¢.: 60x90 1/16. - (Bricuiee
oOpazoBanme:  bakamaBpuar). (meperier) ISBN  978-5-16-010206-1, Pexum  nmocryma:
http://znanium.com/catalog.php?bookinfo=476097

Beauna, O. U. Matemarnueckuid ananu3 aisi skoHoMuctoB [Tekct] : yuebnuk / O. . Beauna, B. H.
Hecuunkas, I'. b. BappomomeeBa; mox pen. A. A. I'puba.- 2-¢ usn., nepepad. u gom. - CII6. : JlaHs,
2004. - 344 c. : un. - (YueOnuku 11 By3oB. CrnenuanpHas aureparypa). - bubmuorp.: c. 336. - And.
ykas.: c. 337-341. - ISBN 5-8114-0560-X.

Boicmias MaTemaTuka 1Jis1 3koHOMUCTOB [Tekct] : yueOHuK st By3oB / mof pen. H. 1. Kpemepa.- 2-
e m3., mepepad. u jgom. - M. : FOuuTH, 2003. - 471 c. - bubmuorp.: c. 445-465. - ISBN 5-238-00030-8.
IIpakTukym no BbicuIeii MaTeMaTHKe J1Jis1 IKOHOMHCTOB [TekcT]: yueOHOe mocobue Jisi CTYy/IEHTOB
BBICIINX Yy4YeOHBIX 3aBEJCHUH, OOYYAIOUIMXCS 1O IKOHOMHYECKHM crienuanbHocTsm/mon pex. H.III.
Kpemepa. - Mocksa: FOuutu-/lana, 2005. - 423 c. — ISBN 5-238-00459-1

5.2 JlonosnuTebHAs JUTEpPaTypa

Bbaarosucnasi, A. H. IlpakTukym mno pemeHuro 3agad JUHEHHON anreOphl UM aHATUTHYECKON
T€OMETPUU C SKOHOMHUYECKHUM CoJiepKaHueM [DneKTpoHHbI pecypc| / bmarosuchas A. H. - TOY
OI'Y, 2009. Pexxum nocryma: http://artlib.osu.ru/

I'osoBuna, JI.U. Jluneiinas anreOpa u HeKOTOphIe ee nmpuioxkenus [Tekct] : yued. mocobue st By30B /
JI. 1. T'onoBuHa .- 2-¢ usn., gon. - M. : ®dusmatiut, 1975. - 408 c.

3amkoB, O. O. Maremarnueckue Meroasl B skoHOMHKE [Tekct]: yueonuk / O. O. 3amkoB, A. B.
Toncronsarenko, FO. H. Yepemusix; o0m. pen. A. B. Cunoposuu.- 4-e u3f., crep. - M. : leno u Cepsuc,
2004. - 368 c. - (Yuebnuku MI'Y um. M. B. Jlomonocosa) - ISBN 5-86509-054-2.

Nnbun, B. A. Anamutuyeckas reomerpus [Teker] : yuebnuk / B. A. WUnbun, O. I'. Tlo3Hsk .- 7-e u3n.,
crep. - M. : ®usmariur, 2007. - 224 c. - (Knaccuueckuii yHuBepcUTeTCKHid yueOHUK / pen. B. A.
CanoBununit).-(Kypc Bbiciieii MateMaTnku U MateMatudeckoil ¢usuku / mon pea. A. H. Tuxonosa, B.
A. Unbuna, A. I'. CBemankoBa ; Beim. 3) - ISBN 978-5-9221-0511-8.

Kaerenuk, /I. B. CoopHuk 3a1auy o aHanutudeckor reometpuu [Tekcr] : yue0. mocobue asns By30B /
. B. Knerenuk .- 14-e uzn., ucnp. - M. : Hayka, 1986. - 224 c.

Kpacc, M. C. OcHOBBI MaTeMaTUKH U €€ MPHIOKEHUS B SKOHOMHYECKOM oOpa3oBanuu [Tekcr] : yueO.
st By30B / M. C. Kpacc, b. I1. Uynpseiaos. - M.: [leno, 2000. - 688 c.

Ky3nenos, JI.A. CO0pHUK 3a/1a4 110 BBICIIEH MaTeMaTHKe (TUIIOBBIE pacyeThl): yuyeOHoe mocodue s
BTY30B. / JI.A. Ky3Henos. — 2-e uzn., non. — M.: Beicur.mk., 1994. — 206 c.: w.

IIpockypskos, U. B. CoopHuk 3a1au no nuHeiHoi anredpe [Teker] : yuebd. mocobue ans By3oB / U. B.
ITpockypsikoB.- 8-¢ u3n. - M. : JIB3, 2001. - 384 c. - (Texanueckuit yauepcuter) - ISBN 5-93208-009-
4,

PyuxoBa, WU. I'. Jluneitnas anrebpa [DneKTpoHHBIH pecypc]: anekTpoHHbIH Kypc nekmuid / WU. T.
PyukoBa; M-Bo oOpa3oBanus u Hayku Poc. ®enepanun, denep. roc. 6romxKer. 00pa3oBar. YUpeKIeHHE
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http://znanium.com/catalog.php?bookinfo=476097
http://artlib.osu.ru/

BbIcII. oOpa3zoBanus "OpeHOypr. roc. yH-T". - DnekTpoH. TekcToBble naH. (1 c¢aitn: 13.6 MO). -
Openo6ypr : OI'Y, 2018. - 6 ¢. - 3ar. ¢ TUT. 5KpaHa. -Apxusatop 7-Zip

5.3 llepuoguveckne U3TaHUsA

HCpI/IO,I[I/I‘IeCKI/IC HU3JaHUA HEC PCKOMCHAYIOTCA IPU U3YUCHUN JUCHUIIINHBI.

5.4 UnTepHeT-pecypcsbl

Jluneiinas anreOpa U MaTeMaTUYECKUN aHAIM3 [DIEKTPOHHBIM pecypc]: IEKTPOHHBIN Kypc B CUCTEME
Moodle / Tapacosa T.H., Pyukosa WN.I'., Openo6. roc. yH-T. — DnektpoH. gaH. — Openoypr: OI'Y, [2021 -
2022].— Pexum nocrymna: DnekTponHbie Kypesl OI'Y B cucteme 00y4denus 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 aHaIMTHYECKas
TCOMETPHSI;

http://lineal.quru.ru/lineal3/ - 6a3oBas 37eKTpOHHAS SHIMKIIONCANS 10 JUHCHHON anredpe;

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

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

http://e.lanbook.com/ - sanekTpoHHast OMOIMOTEYHAs CHCTEMa U3aTelIbCTBA «JIaHby;

https://znanium.com/ - 3JIeKTPOHHO-OUOIMOTEYHASI CHCTEMA,;

http://rucont.ru/ - snexkrponnast 6udarorexka PYKOHT;

http://lib.mexmat.ru/- snekrponHast GUOIMOTEKA MEXaHUKO-MaTeMaThudeckoro dakyaprera MI'Y;

http://eqworld.ipmnet.ru/ru/library/mathematics.htm - yueOHO-00pa3oBarTebHas (bu3nKo-
MaTeMaTH4YecKast OMOIMOTEKA;

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

http://www.wolframalpha.com/ - caiit, rie MOKHO IPOBEPHUTH PELICHHE MAaTEMAaTHYCCKUX 3a7ad.

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 - cBo6oaHbIIi 0QUCHBII TAKET POrpaMM, BKJIFOYAIONIHN B ce0s TEKCTOBBIA U TaOIMYHBIIH
PeaKkTOphl, PEAAKTOP MPE3eHTAMN U Ipyrue o(hrUCHbIE TPUITOKEHUS.

4.  ABTOMaTH3UMpOBAaHHAas  WHTEpaKTHUBHas  cucrema  cereBoro  TectupoBanus -  AUCCT
(3apeructpuposana B POCITATEHT, CeuaerenscTBo 0 rocyaapCTBEHHON perucTpanuu nporpammsl st 9BM
Ne2011610456, mpaBooGmagatens — OpeHOyprckuil rocylapCTBEHHBIH YHHMBEPCUTET), PEXKHUM JOCTyHa -

http://aist.osu.ru.

5. [Iporpamma mutst mpocMoTpa caidtoB Anaexc.bpaysep, cBoOOAHO pactipocTpaHsieMasi, BXOIUT B PEECTP
oreuectBeHHoro [10. Pexxum nocryna: https://yandex.ru/legal/browser_agreement/
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https://moodle.osu.ru/course/view.php?id=14350
https://www.coursera.org/learn/algebra-lineynaya
https://www.lektorium.tv/mooc2/26288
http://lineal.guru.ru/lineal3/
http://lineal.guru.ru/lineal3/
http://vilenin.narod.ru/Mm/Books/Books.htm
http://ibooks.ru/
http://e.lanbook.com/
https://znanium.com/
http://rucont.ru/
http://lib.mexmat.ru/-
http://eqworld.ipmnet.ru/ru/library/mathematics.htm
http://www.exponenta.ru/
http://www.wolframalpha.com/
http://aist.osu.ru/
https://yandex.ru/legal/browser_agreement/

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIIIMHBI

Y4eOHble ayIUTOPHM AJISi TPOBEACHHUS 3aHATHH JIGKIMOHHOTO THIIA, CEMHUHAPCKOTO  THUIA, IS
IIPOBE/ICHUS] TPYIMIOBBIX W WHAMBUIYAIbHBIX KOHCYJIbTALMH, TEKYHUIEro KOHTPOJIS M IPOMEKYTOUHOU
aTTecTaluu.

AyIuTOpUM OCHAILEHB KOMIUIEKTAMHM YYEHHYECKOH MeOenu, TEXHHYECKHMHU CpeICTBaMU OOydyeHus,
CITy>KaIllMMU JUIsl TIpeJICTaBlIeHHs yueOHOl nHpopMay O0NbIION ayAUTOPUH.

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