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1 Ilesn u 3a1a491 OCBOEHUS JUCHUTIIUHBI

ean (1eaH) OCBOSHMS JUCITATUIMHBI:

- TIOATOTOBKA CIEUUAINCTOB,  BIAJCIONIMX  OCHOBHBIMH METOJAMU JIMHEHHOW anreOpbl u
MaTEMaTHYeCKOro aHaiu3a, HEOOXOAMMBIMU TIpPU  aHajJM3e€ U  MOJCIHUPOBAHMM  HKOHOMHUYECKHX
MPOLIECCOB W SIBIICHUH, MOUCKE ONTHUMAJBHBIX PEIICHUI 3KOHOMUYECKHX 3a/lad M BBHIOOPE HAMTYYIINX
Croco00B peanu3aluyd ATHX pelleHud, npu oOpaboTKe M aHalu3e Pe3yJlbTAaTOB UYWCICHHBIX HAyYHBIX
3KCIIEPUMEHTOB;

- co3gaHue 0a3pl A1 M3YyUEHUS JUCUUIUIMH, UCIOJIB3YIOIIMX MaTeMaTUYeCKUE MOJAEIU U

METO/Ibl B JKOHOMHUKE.

3agaun:

- (OpMHUPOBaHHE TEOPETUYECKUX 3HAHWUU IO JTUHEHHOW anreOpe W MaTeMaTHYeCKOMY aHAIH3y
(OCHOBHBIE MOHATHS, ONIPEACTCHUS, TeOpeMbl U (aKThl), HEOOXOAUMBIX I H3YyYEHHUs MOCIEIYIOIINX
MAaTEMaTUYECKUX U CIELUAIbHBIX JUCUUIUIMH, PEIICHUS SKOHOMMYECKMX M NPUKIAIHBIX 3a]ad4,
MaTeMaTUYeCKOro MOJEIMPOBAHUS M HCCIEAOBAHUS 3KOHOMHYECKUX IPOLIECCOB U SBIICHMIA;

- O3HAaKOMJICHME C HCTOPHUEW BO3HMKHOBEHUS M Pa3BUTHS OCHOBHBIX IOHSATHUH M TOJIOKEHHU
MaTeMaTHUKH, €€ pOJIM U MECTE B CUCTEME HAYK;

- (dopmupoBaHWE TPEACTaBICHWI 00 OCHOBHBIX HWHCTPYMEHTaX JMHCHHOW anreOpbl u
MaTeMaTUYeCKOro aHajiu3a U UX BO3MOXKHOCTSIX IPH OCYIIECTBIEHUU SKOHOMHUKO-MATEMaTH4YE€CKOrO
MOJICTIMPOBAHUS M UCCIEAOBAHUHN YKOHOMUYECKUX MTPOLIECCOB U SBJICHUM;

- BBIpaOOTKa MPAKTHMUYECKUX HABBIKOB M YMEHHM, HEOOXOAUMBIX AN H3Y4YEHHs] TOCIEIYIOIINX
MAaTEMaTUYECKUX W  CHEUHHAIbHBIX JUCLHMUIUIMH, PEIICHUS SKOHOMUYECKMX M NPHUKIAIHBIX 33]1ad4,
MaTeMaTUYeCKOro MOJEIUPOBAHUS U UCCIIEJOBAHUS SKOHOMUYECKUX MPOLECCOB U SIBJICHUN;

- gopmMupoBaHHE MATEMATHYECKOW KYyJIbTYphl CTYACHTOB, pPa3BUTHE JIOTUYECKOTO u
QITOPUTMHUYECKOTO MBIIUICHUSI U HEOOXOIUMOW WHTYUIIMU B BOMNPOCAX MPUIIOKEHUS MATEMATUKH.

2 MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl
JucnuminHa otHocuTes K 6a3oBoit yactu 0oka [l «Aucuuniauasl (MOLyIn)»

[IpepexBu3UTH TUCHUITHHBL: Omcymcemeyom
[ToctpexBusutsl qucuuiuinnsl: 51./1.5.11 Taum-menedxrcmenm, b1./[.5.18 Cmamucmuxa

3 TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUs MO TUCIUIJINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/Ie CJICAYIOIIUX PE3YJIbTAaTOB 06y‘leHI/I}I

IInanupyemsble pe3ynbTaThl
00y4eHUs IO TUCIUIUINHE,
Konx n HanmeHoBaHue Kon n HauMeHoBaHME MHAMKATOpA
(bopMHpyEeMBIX KOMIIETEHLUH JOCTUKEHHS] KOMIIETEHIIUU XAPARTCPHSYIOTITC STATIb!
(dbopMupoBaHus
KOMIIETCHIIUH
OIIK-1 Cnocoben OIIK-1-B-2 IIpumMeHseT CTaTUCTUKO- 3HATb: OCHOBHBIE NOHSTHUS
UCIOJIb30BaTh 3HAHUS U MaTEMaTUYECKUA HHCTPYMEHTApUI AJIs (onpenenenus, GbaxThl,
METO/bI YKOHOMUYECKON cbopa, 00paboTKH U 000OLIECHHS TaHHBIX JJIsl | TEOPEMBI), METOABI U
HayKH, IPUMEHSATh peneHus npoecCHOHANBHBIX 3a/1a4 B WHCTPYMEHTBl  JINHEHHOU
CTaTUCTUKO-MaTeMaTUyecKuid |o0aacTu pUHAHCOB M SKOHOMHKHU anreopsl u
UHCTPYMEHTApUH, CTPOUTH MaTEMaTHYECKOI0 aHaJIN3a,
HSKOHOMHKO-MaTeMaTUYECKHe HE00X0/IMMBbIE TUISE
MOJIENIN, HEOOXOJUMBbIE JIS pelieHns
pelieHus npodeccuoHalabHbIX SKOHOMMYECKUX 3azad,
3a]1a4, aHAJIU3UPOBATh U MOJIETTUPOBaHUs u
MHTEPIPETUPOBATH HCCIIEIOBaHUS
IIOJIyYE€HHBIE PE3YJIBTATHI 9KOHOMMUYECKUX
SIBJICHUW U MPOIECCOB.




Kon n HaumeHoBanue
bopMUPYEMBIX KOMIIETCHITHIA

Kon n HaumeHnoBaHue WHIUKATOpa
MOCTHIKEHUS KOMIIETEHIINU

[TnaHupyembie pe3ysbTaThl
o0ydeHus 1O TUCIUTLINHE,
XapaKTEePU3YIOIIUE ITAIIBI
dbopmupoBanus
KOMIIETEHIINHI

Ymersn: pewarb
KJIAaCCHUYECKHE 3a/1auu
JIMHEHHON anredpel U
MaTeMaTUYECKOTO aHaIu3a;
OPUMEHSATh  METOIBl U
WHCTPYMEHTBl  JINHEHHOMU
anreOpbl u
MaTeMaTUYECKOT0 aHalu3a
K pELICHUIO
MaTeMaTUYECKUX

U DKOHOMHYECKUX 3ajad,
BbIOMpaTh U HCIOJIb30BAThH
HEOOXOIUMBIE METOABl H
IPUEMBI, & TaKXXe TaOIUIIbI
Y CIIPABOYHHUKH.
Baajaers:
UCIIOJIb30BaHUs
UHCTPYMEHTOB U CPEJCTB
JUHEMHOM  anredpel U
MaTeMaTUYECKOT0 aHallu3a,
OpyY  MOJEIUPOBAHUU U

HaBbIKaMH

UCCIICIOBAaHUU
OKOHOMMNYCCKUX

NpOIIECCOB U SIBIICHHU
(moctpoenue MOJICIIH,

BBIOOP ONTHMAJILHOTO
peliCHuA, UHTCPIIPETAlA U
OLIEHKA Pe3yJIbTaToB).

4 CTpyKTYypa U coep:KaHue TUCHHIINHBI

4.1 CTpykTypa 1M CIHIIIHHBI

OO0m1as TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 6 3a4eTHBIX enHHUIL (216 akaieMHUeCKuX 4acoB).

TpynoemMkocTs,
Bun paGotsr aKaJIeMHYECKHX 9acOB

1 cemectp 2 ceMecTp BCET0
O0masi Tpy10éMKOCTh 108 108 216
KonTakTHas pabdora: 50,25 51,25 101,5
Jlexumu (JI) 34 34 68
ITpaktuueckue 3ansatus (I113) 16 16 32
Koncynbranun 1 1
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTe/ibHas padoTa: 57,75 56,75 1145

- 8bINOJHEHUE UHOUBUOYATbHO20 NPAKMUKO-
opuenmuposanroo 3aoanus (I1103);

- 8bINOJIHEHUe paciemHo-epaguueckozo 3adanus (PI73);

- BbINOJIHEHUE UHOUBUOYAIbHBIX OOMAUWHUX 3A0AHULL U
KOHMPOIbHBIX pabom,




TpynoeMKoCTb,

Bun pabotst aKaJIeMUYECKHUX YacOB
1 cemectp 2 ceMecTp BCETO
- CAMON0020mosKa (npopabomka u no8mopeHue N1eKYUOHHO20
mamepuana u Mamepuana y4eOHuKo8 u yueoHvix nocoouti),
- N0020MOBKA K NPAKMUYECKUM 3aHAMUAM,
- N0020MOBKA K PYOEIHCHbIM KOHMPOJISAM,;
- N0020MOBKA K NPOMENCYMOUHIM AMMecmayusim
Bua uToroBoro KOHTpoJIA (3a4eT, IK3aMeH, aug. 3au. IK3aMeH
Au(pPepeHpPOBAHHBIN 324€T)
Paznenbl mucuuIuinHel, u3ydaemele B 1 cemectpe
KosmyecTBo yacoB
Ne HaumenoBanue pazzaenon AyATOpHas BHEayI.
paznena BCETO pabora
T 13 | JIp pabora
1 Martpuiibl u onpeaeaIuTenn 19 6 5 - 8
2 CucreMbl TMHENHBIX YpaBHEHUN 17 4 3 - 10
3 JluneliHbIe MPOCTPaHCTBA. EBKINIOBBI 16 6 2 - 8
MIPOCTPAHCTBA
4 Jlunelinbpie mpeoOpa3oBaHus (OMEpaTOPHI) 12 4 2 - 6
JIMHEWHBIX IPOCTPAHCTB
5 Bekropnast anredpa 12 2 2 - 8
6 DNIeMEHThI aHAIUTUYECKOW T€OMETPUH HA 18 8 2 - 8
TUIOCKOCTH M B TPOCTPAHCTBE
7 MHosxecTBa U QYHKINH 14 4 - - 10
Uroro: 108 34 | 16 58
Paznenbl muCHMIUIMHEL, U3ydaeMble B 2 ceMeCTpe
KommuecTBo gacoB
Ne ayIUTOpHAas
pasena HaumenoBanue pazaenon Beero pabota BHEay/I.
7113 | 1P pabota
8 YucnoBble MOCIE0BATENBHOCTH 14 4 2 - 8
9 [Ipenen 1 HeMpepHIBHOCTH (YHKIIUU 19 6 3 - 10
10 JuddepenunanbHoe ucuncienue GyHKIUU OJJHON 19 6 3 - 10
IIEPEMEHHOM.
11 HuddepenunanbHoe  UcuucieHue — (QYHKUUH 16 4 2 10
MHOTHX TIEPEMEHHBIX.
12 WuTerpanbHoe ucurciaeHne GyHKIUU OJHON 22 8 4 - 10
MePEMEHHOMN
13 OCHOBBI TEOPHH PSIOB 18 6 2 - 10
Uroro: 108 34 | 16 58
Bcero: 216 68 | 32 116




4.2 Cogepxxanme pa3iejioB IHMCUUNINHBI

1 MaTpuubl ¥ onpeaeTuTe

Martpuiipl: OCHOBHBIE ONpeACTeHMs, KiIacCcu(uKauus, NEHCTBUS HAJ MaTpUIlAMU, UX CBOMWCTBA.
Onpenenurenu: GopMyisl A BBIYUCICHUS, CBOMCTBA onpeaenuTenei. OOpaTHas MaTpuua: onpeeseHue,
CBOWCTBA, BBIBOJI (DOPMYIIBI JJIsl BEIYUCICHUS. MUHOD TOpsAIKa K IS MaTpHIlbl (onpenenutens). basucHsbit
MUHOD U PaHT MAaTPUIIbl, TEOPEMBI O PAHTaX.

2 CucreMbl JMHEHHBIX yPABHEHUH

CucreMbl m JIMHEHWHBIX YPaBHEHMH C 1N HEU3BECTHBIMHM: OCHOBHBIC  OIpEACIICHUS,
knaccuukanus. OCHOBHbIE METOABI PEIICHUS CHCTEM JMHEWHBIX YpaBHEHHWH: Merton [aycca pemieHus
CHUCTEMBl M JIMHEHHBIX YPABHEHMM € 1N HEU3BECTHBIMM; MpaBuiao Kpamepa pemeHuss CHCTEMBI n
JUHEWHBIX YypPaBHEHUWH C N HEM3BECTHBIMM, NPHMEHEHHE OOpaTHBIX MAaTpUIl K pPEIICHHIO CHCTEM
JIMHEMHBIX ypaBHeHUU; Teopema Kponekepa - Kamemin o COBMECTHOCTH HEOJHOPOJHOM JIMHEUHOM
CUCTEMBI.

3 JIluneiinbie npocTpancTBa. EBKIANI0BBI NPOCTPAHCTBA

JInHeliHOE MPOCTPAHCTBO: OIPEACICHHUE, IPUMEPHI JIMHEMHBIX IPOCTpaHCTB. IloHsATHE JMHEWHOU
3aBMCHUMOCTH HE3aBUCHUMOCTH CHUCTEMBI BEKTOPOB, KPUTEPUI JIMHEHHOM 3aBUCUMOCTH CHCTEMBI BEKTOPOB B
MPOU3BOJILHOM TpocTpaHcTBe. KoHeYHOMepHOE JMHEHHOE MPOCTPAHCTBO: ONpeAeieHue, 0aszuc, crocod
BbIOOpa 0a3uca, KOOpAUHAThl BekTopa. Kpurepuii 1uHelHON HEe3aBUCUMOCTH BEKTOPOB B KOHEUHOMEPHOM
npoctpancte. @opMyIibl Iiepexosia OT 0AHOro Oasuca K Apyromy. @opmMyiibl Ui CBS3M KOOPAMHAT OAHOIO
U TOro e BEeKTopa B JBYX Oa3ucax OJHOIO M TOrO e JMHEHHOro mnpocTpaHcTBa. JIuHeilHoe
MOATIPOCTPAHCTBO. EBKIMI0BO NIPOCTPAHCTBO: ONpeleicHue, HepaBeHCTBO Komu-byHsAKoBCkoOro, mnmHa
BEKTOpa, yroJl MeEXJIy BEKTOpPaMH, OpPTOTOHAJIBHBIE BEKTOPBI, OPTOHOPMHUPOBAHHBIE BEKTOPHI.
HezaBrcuMocTh OpTOHOPMHUPOBAHHOW cHcTeMBl BEKTOpOB. CylllecTBOBaHME OPTOHOPMHUPOBAHHOIO Oas3uca B
€BKJIMZ0BOM IIPOCTPAHCTBE.

4 JInneiinble mpeoOpa3oBaHus (0NMepaTopbl) JHHEHHBIX NPOCTPAHCTB

Jlunelinple TpeoOpa3oBaHMsl JHMHEWHBIX IPOCTPAHCTB: ONpEAEICHHE, MaTpULA, KpUTEpHil
HEBBIPOXKIEHHOCTH, HHBAPUAHTHOCTH OIPEIEIIUTENSI MAaTPHUIIBl JIMHEHHOTO mpeodpa3oBanus, ¢popMyna ais
CBSI3U MaTpPHI] OJTHOTO U TOT'O K€ JIMHEHHOT 0 NpeoOpa3oBaHMsl B ABYX pa3IMUHbIX 0a3ucax OJJHOTIO U TOTO XKe
KOHEYHOMEPHOIO  JIMHEHHOIO  IIPOCTPAHCTBA. MHOXECTBO  3HAYEHUHM M A4pO  JIMHEHHOIO
npeoOpa3oBaHus. Pa3zMepHOCTh MPOCTpAaHCTBAa peLICHUN JMHEWHOW OJHOPOJIHOM cuctembl. Teopemsbl 0O
CTPYKTYpPE pPEIICHUN JIMHEHHOM OJHOPOAHOM W HEOJAHOPOJHOM CHUCTEM JIMHEWHBIX YPaBHEHHM.
CoOcTBeHHbIE BEKTOPBbl U COOCTBEHHBbIE 3HAYEHMs JUHEMHOro mnpeoOpa3oBaHMs. XapaKTepUCTUUECKUN
MHorousieH. CyulectBoBaHue 0a3nuca U3 COOCTBEHHBIX BeKTOpoB. [IpuBeaeHne MaTpullbl JIMHEWHOTO
npeoOpa3oBaHus K AMaroHaaIbHOMY BUAy. OpTOroHalbHbIe U CHMMETPUYHbIE TPeoOpa3oBaHusl.

5 BekTopHas aiaredpa

[IpsmoyronbHas cucreMa KOOpAMHAT (HAa IUIOCKOCTH M B IPOCTPAHCTBE). PaccrosiHue MexIy
TOYKaMH, JEJIEHHE OTpe3Ka B 3aJaHHOM COOTHOLICHHH. BEKTOpPBI: OCHOBHBIE IOHATHUSA W ONPEICICHUS,
JUHEIHBIE ONEpallud HaJ BEKTOpaMH. PasnojkeHue BEKTOpa IIOCKOCTH IO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM, pa3jIoKEHHE BEKTOpa IPOCTPAHCTBA IO TPEM HEKOMIUIaHapHbIM BekTopam). Koopaunartbl
BEKTOpa, IEHCTBUS HAJl BEKTOpaMH, 3aJaHHBIMUA CBOMMU KoopauHaTamu. CKalsipHasi IpOeKLHs BEKTOpa Ha
och, €€ cBoiicTBa. CkaliipHOE, BEKTOPHOE U CMEIIaHHOE MIPOU3BE/IEHNE BEKTOPOB: OIMPEIEIECHUSI, CBOMCTBA,
MPUIIOKEHUS, POPMYIIBI JUIsl BBIUUCIICHUS.

6 D1eMeHTBI AaHAJINTHYECKO reOMeTPHH Ha IJIOCKOCTH U B IPOCTPAHCTBE

[lpsmMass Ha  MJIOCKOCTH:  CIOCOOBI  3aJaHus, oOOIlee ypaBHEHHWE TNPSMON, B3aUMHOE
pPacIoJIOKEHUE ABYX MPSAMBIX, PACCTOSIHUE OT TOYKM A0 mHpsMou. Ilmockocte B R3: crocoGer 3amanms,
o0Iliee ypaBHEHHUE IUIOCKOCTH, B3aMMHOE PACIIOJIOKEHHE JBYX IUIOCKOCTEH, yroid MEXAY IUIOCKOCTSIMH.
[Ipsamas B R criocoGbr 3ananuii, obumee YpaBHEHHE NPSMOW, B3aUMHOE PACMHOJIOKEHHE NBYX MPSIMBIX.
B3auMHOe pacrnoyioKeHUe MPSIMOM U IUIOCKOCTU B IPOCTPAHCTBE, YroJl MEXKAY MPSIMOU U IUIOCKOCTBIO,
OnpeelIeHue KOOPANHAT TOUKH MEPECEUEHUS.

KpuBbie BTOpOro mopsiika: OCHOBHbIE MOHATUS U omnpeneneHus. OKpyKHOCTb, 3IUIMIIC, TUNepOoa,
napaboJia, UX reoOMeTpHuecKre CBOICTBa U ypaBHEeHUs. [[OBEpXHOCTH BTOPOIO MOPSAIKA: OCHOBHbBIE TOHATHS
U OlpeJeNieH s, Kiaccuukanus, reoMeTpu4eckre CBOUCTBA, NCCIIe0BaHUE (POPMBI METOJIOM CEUSHHH.

7 MHo:xecTBa U pyHKIIUT

MHoOXecTBa: OCHOBHBIE IIOHATHUS M ONPENEICHMs, OINEpalu¥ HaJ MHOXKecTBaMu. UucioBble
MHOXECTBA, PACIIMPEHUE YHCIOBBIX MHOXXECTB. MHOKECTBO KOMIUJIEKCHBIX YMCEI: OCHOBHBIE MOHSATHUS U

6



OllEepalliy HaJ KOMIUIEKCHBIMH YHCIAMU B aireOpanyeckoi, TPUTOHOMETPUYECKOH M I0Ka3aTesIbHOU
dhopmax.

AOcomoTHasT ~ BEIMYMHA  JCWCTBUTENBHOIO  4ucla, €€ CBOMCTBA M TeOMETpHYEcKas
uHTepnperanus. [lonsatre okpecTHOCTH Touku. DYHKIMU: ONpeJeNeHre, OCHOBHbIE TOHATHUS U CBOMCTBA,
HENPEPbIBHOCTH 00paTHOM (PYHKIMM y CTPOTO MOHOTOHHOW Ha nHTepBane. I papuk GyHKIUU: onpeaene-
HUE, IOCTPOCHHUE TPaPUKOB IEMEHTAPHBIX (DYHKIMHA METOAOM CABUIa U JIeOpMaLlUu.

8 IlocienoBaTeILHOCTH

YucnoBas nocieaoBaTeNbHOCTD: ONpeeneHue, cBoicTna. IIpenen nocienoBarenbHOCTH: onpeiene-
HUE, FEOMETPUUECKHI CMBICII, CBOWCTBA NIOCIIEA0BATEIbLHOCTEHN, MMEIOIIUX npeaen. [Ipu3naku cymecTBoBa-
HUS npesena y nocienonareiabHocTeld. Kpurepuii Komm cxoqumocTu nocie1oBaTenbHOCTH. beckoHeuHo
MaJible ¥ OECKOHEYHO OOJIBIINE MTOCIIeI0OBATEIBHOCTH: ONIPEICTICHNE U CBOMcTBa. CBOWCTBA MOCIIEI0BATEIb-

1
nocreit: X, =—-,KeR,;X, = n“keR,;x,=q",qeR .Unucro € . oanocienoBaTenbHOCTH:

OIpeJIe]ICHUE, CBOMCTBA.

9 Ilpenes u HeMPepPHLIBHOCTHb (PyHKIMH

[Ipenen pynkuuu nmpu X —> a (B TOUKE): ONpeieieHus], CBOMCTBA PYHKIIHI, UMEIOUINX MIpeien B
Touke. beckoneuno mManas u 6eckoHeyHO Oonbast QyHKIMH, UX cBOKWCTBA. OAHOCTOPOHHHE TIPEACIIbI
¢dbyskuu B Touke. [IepBblil 3amedaTenbHbIN Ipees U cleCTBUS U3 Hero. HenpepbIBHOCTD (DYHKIIMU B TOY-
Ke: OIpeJieNieHue, CBOMCTBA (PYHKINH, HEITPEPBHIBHBIX B TOUKE; HEMPEPHIBHOCTH CIOKHON 1 00paTHON (yHK-
uuit. [IpaBuna BeIYMCIEHUS TIPEeia HENPEPhIBHBIX PYHKIMNA. Y CTOWYMBOCT 3HAKA HEMPEPhIBHOU (DYHK-
. OIHOCTOPOHHSS HEMPEPBIBHOCTH (PYHKIMH B Touke. HenpepriBHOCTE GyHKIIMU HA MHOXecTBe. CBO-
cTBa (YHKIIHI, HEMPEepHIBHBIX Ha oTpe3ke. HempephIBHOCTH ArieMeHTapHbIX pyHKIui. Touku pa3peiBa, UX
knaccupukanus. Kycouno-nenpepsiBHast pyHkuus. Teopema o CylecTBOBAaHUU M HEMPEPHIBHOCTH 00paT-
HOM (YHKIIMU y CTPOr0 MOHOTOHHOM Ha MHTepBaiie. [Ipenen GyHKIuN Ha OECKOHEYHOCTH: OTPE/ICIICHHE, CBOM-
cTBa. BTopoil 3aMeuarenbHBIN mpenend W CIeACTBUS W3 Hero. lIpemen creneHHO-TIOKa3aTenbHONW (PYHKIIWU.
CpaBHeHHe OECKOHEYHO MaibIX. DKBHBAJIECHTHBIE OECKOHEUHO Mallble: ONpe/eeHNe, CBONCTBA, Tabiua. AcuMII-
TOTHI rpaduka QyHKIHH.

10 IuddepenunanbHoe ucuuciaenne GyHKUHUH OJHOH IepeMeHHOM

[IpousBoaHas (yHKIMM B TOYKE: ONPEICIICHUE, T'C€OMETPUYCCKHA M SKOHOMHUYECKHHA CMBICI, OJJHOCTO-
POHHSISL TIPOM3BOAHAs (QYHKIMHM B TouKe. beckoHeuHas mpou3BoaHas. JuddepeHunpyeMocTs GyHKIUN B TOYKE:
orpeneneHne, cBorcTBa (GyHKIUH, nuddepeHiupyemMsix B Touke. [lorstne o muddepenmmane, reoMmeTpudecKuit
CMBICJI, FHBapUAHTHOCTh, KacaTeJbHasl 1 HopMaJib K rpaduky ¢yHkuuu. [IpaBuna HaxoXaeHUs IPOU3BOAHBIX U JU -
(epeHInanoB, TEOPEMBI O MTPOU3BOTHBIX KOMITO3UIIMK (QYHKIIUI U O MPOM3BOJHON oOpaTHON (yHKuuu, audde-
peHuupoBanue (pyHKIMH, 3aJaHHBIX NapameTpuyeckd. [Ipon3BoiHbBIE OCHOBHBIX 3J€MEHTAapHbIX (QyHKIMHA. CBOM-
ctBa (yHkui, muddepeHpyeMpIx Ha uHTepBale: TeopeMbl Depma, Pomrsa, Komm u Jlarpamxka. [Ipasuno Jlomm-
tans - bepaymn. [IpousBonuble u quddepeHransl BEICIINX MOPSIKOB: ONpeneneHue, GopMyibl Ui Haxoxie-
Hus. @opmyna Tetinopa. [IpubnmxeHHble BbIUUCIeHHUs. MOHOTOHHOCTh (DYHKIIMM HA WHTEpBAJIE: OMpPEJeIICHHS,
npu3Haku. JIOKaJIbHBIA 3KCTpEMyM: ONpeneieHue, HeoOXOAMMBIE M JOCTATOYHBIE YCJIOBHS CYIIECTBOBAHMSL
HauOonbinee n HauMeHblee 3HA4YeHUS (QYHKUUM Ha OTpe3Ke. BhIMykiocTs (DyHKIHMM Ha WHTEpBaJle: ONpejaeie-
HHe, Tpu3HaKK. Pacnionoxenue rpaduka GpyHKINN OTHOCUTENILHO KacaTeNIbHbIX. TOUKM mepernbda: onpeeneHue, He-
00X0UMBIE U AOCTATOYHBIE YCIOBUS CYILIECTBOBAHMS.

11 IndPepennuaibHoe ncuncjieHue GyHKIMA MHOTMX IIepeMEHHbIX

IIpoctpancTtBo Rn : ocHOBHBIE TNOHATUA U onpenencHus. DOyHKIHMSA HECKOJIBKUX IEPEMEHHBIX:
ornpezeneHue, rpaguk, MHOKecTBa ypoBHs. [loHsATHe penena QyHKINY HECKOIbKUX IEPEMEHHBIX: B TOUKE,
M0 HAMpaBJICHHWIO; CBOMCTBA COOTBETCTBYIOHMX (yHKIMA. HempephlBHOCTh (YHKIIMU HECKOJIBKHX
MIEPEMEHHBIX: B TOUKE, 110 HANpPaBJIEHUIO, HA MHOXECTBE; CBOWCTBA COOTBETCTBYIOIIUX (GYHKIMI. Touku u
JTUHUHM pa3pbiBa. OIeMeHTapHble (YHKIUU HECKOIbKHUX MEPEMEHHBIX.

YactHass mpousBojiHAas (YHKUHMM HECKOJbKHMX IEpEMEHHBIX B TOYKE: OINpeAeNieHHe, MpaBuiia
HaxoxJeHud. ['eomerpuueckuii M 3koHOMUYecKkuid cMbicia. JuddepeHimpyeMocTs GyHKIMU HECKOIBKUX
MIEPEeMEHHbIX B  TOYKE: OINpeAeNieHHue, CBONCTBAa, HEOOXOIMMbIE U  JIOCTATOYHBIE  YCJIOBHS
mipdepenuupyemoct. Auddepenuman ¢ynkumu. IlpomsBonnas 1o HampaBieHuto. ['paaueHt.
UYactabie mpousBoaHble n AuddepeHnnansl BBICIINX TOPSAIKOB:  ompeaeneHus, G¢opmyna Teinopa.
HesiBHBIE (YHKIIMU: YCIIOBUSI CYIIECTBOBAHUS, HEMIPEPHIBHOCTU, (DOPMYITBI OIS HAXOXKACHUS YACTHBIX
MIPOU3BOJHBIX U AUPEpEeHIINATOB.

JIokanbHBIN SKCTpeMyM (YHKIMM HECKOJIBKUX TIEPEMEHHBIX: OIpe/elieHue, HeoOXOoa1uMble
yCIIOBUSL CyllecTBOBaHUs. TeopemMa O JOCTAaTOYHOM YCIIOBUHU CYILIECTBOBAHHS DJKCTpeMyMma (YHKIHH



HECKOJIbKUX NepeMeHHbIX. Hanbomnbiiee ¥ HauMeHbllee 3HauYeHUs (YHKIMM HAa MHOXKECTBE. Y CJIOBHBII
IKCTPEMYM (PYHKIUHU HECKOJIBKUX NTEPEMEHHBIX.

12 UHTerpanbHoe HcYUCIeHNe (PYHKIMU OJHOM NepeMeHHO

[TepBooOpasnast GyHKIUA: OIpecieHre, CBOWCTBa. HeomnpeaeneHHbI WHTETpall: ONMpeJe/ICHHE,
CBOWCTBa, Tabiuua. MeTonbl HMHTETPUPOBAHMS: METOJ pAa3IoKEHHUs, METOJA TOABEISHHs IIOJ 3HaK
muddepeHnyana, METOA HMHTEIPUPOBAHMS 110 4acTsIM, METOJ 3aMeHbl NepeMeHHoW. MHrerpupoBanue
panMoHaNbHBIX ApoOeil. MHTerpupoBaHre TPUTOHOMETPUYECKUX W HPPAUOHATBHBIX (DYHKIHIA.

WuTerpasbHas CyMMa Ha OTpE3Ke: ONpEACIICHUE, I'e€OMETpPUUYECKHH cMbIcl. OnpeneseHHbIH
MHTETpal: ONpeleNieHne (MHTErpHupyeMocTh 1o Pumany), HeoOXOAMMBIE M JOCTAaTOYHbBIC YCIOBHSA
CYLIECCTBOBAHMsI, T'€OMETPUYECKUN  CMBICI  ONpPENENICHHOro  uHTerpana. [Ipocrelimme  cBoiicTBa
OIIpEIENIEHHOTO0 HMHTErpajla, TEOPEMBbI 00 OLIEHKAX, Teopema o cpeaHeM. MHTerpan ¢ nepeMEHHbIM BEPXHUM
IpeJesioM: OIpe/eseHre, CBOoicTBa. MeToabl  BBIUMCIEHUS  ONPEAEICHHBIX HHTErpajoB:  ¢opmyna
Heiotona JleiiOHuiia, MeTOJ MHTETPUPOBAHUS 10 YACTSIM, METOA 3aMeHbl mepeMeHHOH. CBoHcCTBa
UHTETpajoB  OT 4YETHOM, HedeTHOM, nepuoanyeckux  QyHkuuidl. I[IpuioxkeHust  onpeneneHHbIX
uHTerpaioB. HecoOCTBeHHbIE MHTErpayibl ¢ OECKOHEYHBIMH IMpEIeIaMu.

13 OcHoBBI TEOpUM PSIIOB

UmcoBbIe psiibl: OCHOBHBIEC IOHATHUS M ONpeAeIeHns (CX0IUMOCTh, cyMMa). HeoOXoauMblIii mpu3Hak
CXOAMMOCTH, JTOCTATOYHBIM INPU3HAK PACXOJUMOCTH YHCIOBOrO psina. PsAnel, cocraBieHHBIE W3 WICHOB
reoMeTpuyeckoil mporpeccun. CBONCTBA CXOISALIMXCS YHCIOBBIX PAIOB. PAapl ¢ HeOTpULATENbHBIMU
YJIeHAMU: OCHOBHOW MpPHU3HAK CXOJUMOCTH, TEOpPEMbl CpaBHEHMs, Npu3Haku J[lanmambepa, paaukaibHbIN
U MHTErpaibHbIi. 3HaKONEpEMEHHbIE PAIbl: JOCTATOYHBIM NpPU3HAK CXOIUMOCTH, Teopema JleitbHuia
CXOJIMMOCTH 3HaKOYeperyromerocss psjaa. AOCONIOTHO U YCIOBHO CXOJSINMECS psIbl: OINpeleNeHus,
CBOMCTBA, IIPU3HAKHU.

OYHKIMOHAIBHBIE  PAAbl:  OCHOBHBIE  IIOHATHSA, PpPaBHOMEPHAas  CXOOUMOCTb,  IIPU3HAK
BeiiepmTpacca  paBHOMEpPHOH  CXOAMMOCTH  (DYHKIIMOHAJIBHOTO  psifa,  CBOMCTBA  PaBHOMEPHO
cxoaAMxcsl QyHKIMOHAIBHBIX psAA0oB. CTeneHHble psabl: TeopemMa AGesns 0 CXOIUMOCTH CTEIIEHHOTO psja,
UHTEpBAJl U paJilyC CXOAMMOCTH CTEINEHHOI'O psja, CBOWCTBAa CTENEHHBIX psAAoB. VHTerpupoBaHue u
muddepenuupoBanue. Psan Teinopa: onpeneneHue, NPU3HAKU CXOJUMOCTH, pa3iOKEHUS OCHOBHBIX
AIIEMEHTAPHBIX ()YHKIIHHA.

4.3 [IpakTHyeckne 3aHATHS (CEMHHAPBI)

Ne Kon-Bo
Ne 3ansaTHa Tema
paszena 4acoB
1 1 Martpuibl: npocTedmme onepanuu 2
2 1 Onpepnenurenu 2
3 2 OOpatHas marpuiia. Pemmenue cucreM N TUHEHHBIX YpaBHEHHA C N 2
HEM3BECTHBIMU: IIpaBmiio Kpamepa, npumeHenue oopaTHOM
mMarpulbl, Meron ["aycca
4 1,2 Panr matpuiel. MccnenoBanme cucTeM JIMHEWHBIX YpaBHEHUM HA 2
COBMECTHOCTb
5 3 JluneliHble mpocTpaHcTBa. EBKINI0BBI IPOCTPAHCTBA 2
6 4 Jluneiinble npeoOpa3zoBaHus (ONEPATOPHI) TMHEHHBIX IPOCTPAHCTB 2
7 5 BekropHas anredpa 2
8 6 DJeMeHThl aHATUTUYECKON TeOMETPUHU Ha MJIOCKOCTH U B 2
IPOCTPAHCTBE
9 8 YucioBbIe MOCIEN0BATEIBHOCTH 2
10, 11 9 [Tpenen u HenpepbIBHOCTH QYHKITUU 3
11,12 10 Juddepennmanbaoe ucurciaenne GyHKIUU OJHON nepeMeHHON 3
13 11 JnddepennmanpHoe ncyrcaeHne GyHKIMI MHOTHX ePEMEHHBIX 2
14,15 12 WuTterpanbHoe nucunciaeHne GyHKIMU OJHOM epeMeHHON 4
16 13 OCHOBBI TEOPUU PSIIOB 2
Hroro: 32
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5.1 OcHoBHas auTEpaTypa

1. bexuaemumesn, . B. Kypc ananutudeckoit reomerpun u JuHEeHOW anreOpsl [Tekcr] : yuel. 1 By-
308 / Jl. B. beknemumies.- 10-e u3z., ucop. - M.: @uszmatiur, 2003. - 304 c. - ISBN 5-9221-0304-0.

2. boprakoBckuii A.C. JluneitHas anreOpa u aHaauTH4ecKas reomerpus. [Ipaktukym: YuyeOHoe moco-
oue / A.C. boprakoBckuii, A.B. Ilantenees. - M.: HUL| UH®PA-M, 2015. - 352 c.: 60x90 1/16. -
(Beictiee oOpazoBanue: bakamaBpmar). (meperuier) ISBN 978-5-16-010206-1, Pexxum nocrtyma:
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1. BaaroBucnas, A. H. IlpakTukyM™m 1o pemieHuro 3aaay JMHEHHON ainreOpbl U aHAIMTUYECKOM reo-
METPHUH C YKOHOMUYECKUM COJIep>KaHueM [DnekTpoHHbIN pecype| / brnaroBuchas A. H. - T'OY OI'Y,
2009. Pexxum poctyma: http://artlib.osu.ru/

2. ToaoBuna, JI.WU. Jluneiinas anre6pa u HeKOTOpbie ee mpuioxkeHus [Tekcer] : yued. mocobue Ais By-
308 / JI. U1. T'omoBuHa .- 2-e u3z., goi. - M. : dusmariur, 1975. - 408 ¢

3. Wabuu, B. A. Ananutuyeckas reomerpus [Tekct] : yueOnuk / B. A. Unbun, O. I'. [To3usk .- 7-e
u3l., crep. - M. : @usmariur, 2007. - 224 c. - (Kinaccuueckuii yHuBepcuTeTCKUil yueOHuk / pea. B.
A. Canosununii).-(Kypc Bbiciieli MaTeMaTHKu ¥ MaTeMatudeckoi ¢usuku / mox pea. A. H. Tuxono-
Ba, B. A. Unpuna, A. I'. CBemrnukoBsa ; Beim. 3) - ISBN 978-5-9221-0511-8.

4. Kaerenuk, /I. B. COopHuk 3a1a4 1o aHaauTruueckoi reometpuu [Tekct] : yue0. mocobue ams By30B
/ 1. B. Kiterenuk .- 14-e uzn., ucnp. - M. : Hayka, 1986. - 224 c.

5. Kpace, M. C. OcHOBbI MaTeMaTUKHU U €€ MPUIJIOKEHHUSI B SKOHOMHUYECKOM oOpazoBanuu [TekcT] :
yue0. s By3oB / M. C. Kpacc, b. I1. Uynpsinos. - M.: Jleno, 2000. - 688 c.

6. Kypom, A.I'. Kypc Briciieii anreops! [Teker] : yueb. g By3os / A. I'. Kypou.- 18-e u3na., crep. -
CIIO. : Jlanb, 2011. - 432 c. - (Knaccuueckast yueOHast IuTeparypa 1o MmaremaTtuke). - bubmuorp.: c.
425-426. - [Ipenm. yka3s.: c. 427-431. - ISBN 978-5-8114-0521-3.

7. IlpockypsikoB, U. B. CoopHuk 3a1au no nuHenHoM anredpe [Tekcr] : yue0. nocobue niust By30B / U.
B. IIpockypsikoB.- 8-e uza. - M. : JIB3, 2001. - 384 c. - (Texuuueckuii yausepcurer) - ISBN 5-93208-
009-4.

8. PynxoBa, W. I'. Jluneiinas anrebpa [DneKTpoHHbIN pecypc] : 31eKTpoHHBIH Kypc nekuuit / U. T
PynkoBa; M-Bo oOpazoBanus u Hayku Poc. @enepamuu, denep. roc. 6r0/pkeT. 00pa3oBar. yupexie-
HUe BbIcII. oOpa3oBaHus "OpeHOypr. roc. yH-T". - DeKTpoH. TekcToBble naH. (1 ¢aiun: 13.6 MO). -
OpenOypr : OI'Y, 2018. - 6 c. - 3ari. ¢ TUT. 3KkpaHa. -Apxusarop 7-Zip

5.3 llepuoanyeckue U31aHUA

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

https://moodle.osu.ru/course/view.php?id=14350 — «JIuneiinas aaredpa U MaTeMaTHYECKUN aHAIIH3
- JNIEKTPOHHBIN Kypc B cucreme Moodle (aBropsr — Tapacosa T.H., Pynkosa W.T".);
https://www.coursera.org/learn/algebra-lineynaya - «Coursera», MOOK: «JIuneiiHast anredpay;
https://www.lektorium.tv/mooc2/26288 - «Jlekropuym», MOOK: «JIluneitHas anreOpa U aHaIHTHYC-
CKasi TeOMETPUS;
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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/ - 6a3zoBast 3;IeKTPOHHAS SHITUKIIONEIUS 110 JIMHEHHO# anredpe;

http://vilenin.narod.ru/Mm/Books/Books.htm - "Marematnueckas Gubnuoreka" - cobpaHUe YHUBEPCHTET-
CKUX YUeOHHKOB, COOPHUKOB 3a/1a4;

http://ibooks.ru/ - snekTpoHHas OMOIHMOTEUHAs CHCTEMA,

http://e.lanbook.com/ - snexTpoHHast GHOIMOTEUHAsT CHCTEMA M3AaTeNbCTBa «JIaHby;

https://znanium.com/ - 3IeKTpOHHO-OUOJIMOTEYHASI CHCTEMA,

http://rucont.ru/ - snexrponnas 6udanoreka PYKOHT;

http://lib.mexmat.ru/- snekrponHast OUOIMOTEKA MEXaHUKO-MaTeMaTHueckoro ¢akyaprera MI'Y;

http://eqworld.ipmnet.ru/ru/library/mathematics.htm - yueOHO-00pa3oBaTebHas ¢buzuko-
MaTeMaTH4YecKast OMOIMOTEKA;

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

http://www.wolframalpha.com/ - caiit, TJie MOXHO POBEPUTH PELICHUE MATEMAaTUYECKUX 3a/1a4.

5.5 IlporpammHoe obOecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(POPMANMOHHBbIE
CIPaBOYHbIE CUCTEMBI

1. Onepanmonnas cucrema Microsoft Windows

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

3. LibreOffice - cBoO6oaHbIIi 0QUCHBII MAKET POrpaMM, BKJIFOYAIOLIHNA B ce0s TEKCTOBBIH U TaOJIH -
HBII pelaKTOPbI, PEAAKTOP MPE3CHTALUI U IpYrue OPHUCHBIC TPHIIOKEHUSL.

4. Iporpamma jutst mpocMoTpa caiitoB SIanekc.bpaysep, cBOOOAHO pacripocTpaHsiemasi, BXOJUT B pe-
ectp otedectBeHHOro [10. Pexxum mocryna: https://yandex.ru/legal/browser agreement/

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

VY4eOHble ayIUTOpUU ISl MPOBEIEHUS 3aHATUI JEKIMOHHOTO THUIA, CEMHUHAPCKOTO THUIA, IS
IIPOBEACHUS TPYNIOBBIX W WHAMBUAYAIbHBIX KOHCYJIbTAlMH, TEKYIIETO KOHTPOJII M IPOMEKYTOYHOU
aTTecTaluu.

AynuTOpUN OCHAIIEHbI KOMIUIEKTAMH YYEHUYECKOW MeOenH, TEXHUYECKUMH CPEeACTBAMU O0yUYeHus,
CITy>KalllUMU JJIsl IPeCTaBIeHUs yueOHoM nHpopMauu 60IbIION ayAUTOPHH.

[Tomerienue st caMOCTOATENbHON pabOThl 00YYarOIIMXCSI OCHAIEHBI KOMITBIOTEPHOU TEXHUKOM,
noakioueHHo Kk cetu "VMHTepHeT", M obOecrneueHHMEM JOCTyNa B JJIEKTPOHHYIO HH(POPMAIIHOHHO-
oOpazoBarenbHyto cpeny OI'Y.
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