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

eanb (eH) OCBOCHHS TUCITATUIMHBI:

- OBJAJICHHE OOYYAIOIIMMHUCS OCHOBHBIMH METOJIaMH JIMHEWHON aireOphl M MaTeMaTUYECKOTO
aHaM3a, HEOOXOJMMBIMH JUIS aHAJM3a W MOJCIMPOBAHUS SKOHOMHUYECKUX TIPOIIECCOB W SIBJICHUU, MPH
MOWCKE ONTHUMAIILHBIX PEIICHHH B HYKOHOMHUKO-MATEMAaTHUYECKOM MOJCITUPOBAHUU, MPHU o0paboTke u
aHaJM3e Pe3yabTaTOB YUCICHHBIX SKCIIEPUMEHTOB B 3KOHOMUYECKHX HCCIICIOBAHUSAX;

- popMupoBaHUE TEOPETUICCKOTO (PyHAAMEHTA Il M3y4YCHHS O0YYaIOIMMHU JTUCIUILINH Y9eOHOTO
TUTaHa 00pa30BaTEIbHOMN MPOrPaMMbl, HCIOJIB3YIOIIUX MATEMaTHUYECKUE MOJICIHA M METOJbl B SKOHOMUKE.

3agaun:

- (¢dopMUpOBaHHE Yy OOYYAIOIIUXCS CUCTEMBI TEOPETUYCCKUX 3HAHWUK 10 JMHEHHOU anredpe u
MaTEeMaTHYeCKOMY aHallu3y, BKIIOYAIOUIEl B ce0si  OCHOBHBIC TIIOHSTHS, ONpEAENEHUS, TEOPEMbl U
(bakTbl, HEOOXOMWMBIC [UISI W3YYCHHS MOCICIYIOIIMX MAaTeMaTHYeCKNX U CICNHUATbHBIX JUCIUTUINH
0o0pa30BaTeNbHON MPOrpaMMbl, pEUICHHs] SKOHOMUYECKUX U TPUKIAAHBIX 3a7ad, MaTeMaTH4eCKOIro
MOJIETIMPOBAHMS M HMCCIEAOBAHUSI 3KOHOMUYECKUX MPOLIECCOB U SIBJIICHUI;

- ¢dopMupoBaHME  TpEACTaBIEHWH 00  OCHOBHBIX  METOJaX  JIMHEHHOW  aireOpsl |
MAaTEMaTUYECKOTO aHAJIM3a W HX HUCIOJIb30BAaHMHM B MCCIEAOBAHUSIX DKOHOMHYECKHUX MPOLECCOB U
SIBJICHU M 5KOHOMUKO-MAaTeMaTH4YE€CKOM MOJIEINPOBAHNH;

- (opMHpOBaHHE MATEMATHYECKON KYJIbTYPHI CTYIACHTOB, OCO3HAHHS OOYYAIOIIMMHUCS POJU H
MecTa JUHEHHOW anreOpbl M MaTeMaTHYeCKOro aHalli3a B CHUCTEME MAaTeMaTHYEeCKHMX HayK, pPa3BUTHUE
JIOTUYECKOTO0 ¥ aJITOPUTMUYECKOTO MBIILIICHUs, HEOOXOJUMONW HMHTYUIIMM B BOMPOCAX MPHIOKCHUS
MaTeMaTUKU

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucnunnuza oTHOcUTes K 6a30Boii yactu 6ioka [l «{ucuurinabl (MOIYIIH )>»
[TpepexkBU3UTHI QUCHUILTUHBL: Omcymcmayom

[ToctpexBusutsl mucuuruanel:  51.J{.b.12.2 Teopus eeposmuocmel u MamemMamuyecKkas
cmamucmuxa, b1.J[.5.12.3 Memoowvl onmumanvusix peuteHut

3 TpeGoBanus Kk pe3yjabTaTaMm 00yYeHUs MO TUCIUIINHE

Hpouecc HU3YYCHUS NUCHUIIJIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/Ie CJICAYIOIIUX PE3YJIbTATOB 06y‘leHI/I}I

[Tnanupyemble pe3yabTaThl
00y4eHUs IO TUCIUIUINHE,
Kon n HanmeHoBaHue Kon n HanMeHOBaHUE UHAMKATOPA
(bopMHpYEMBIX KOMITETCHIINH TOCTHKEHUS] KOMITETCHIIUU XAPAKTCPHIYIOTIC STATIRT
(dbopMupoBaHus
KOMIIETCHIIUH
[1IK*-1 Cnocoben [1K*-1-B-1 Ucnonb3yer 3HaHUA U3 pa3iesioB |3HATh: OCHOBHBIE MOHATHS
OCYIIECTBIISATH AHAJIN3 MaTEeMaTHKH NP peIIeHNH SJKOHOMUUECKUX | (ompeaeneHus, (hakTol, Teo-
YKOHOMHYECKUX JAHHBIX C 3amad PEMBI), METOMBI U
UCTOJIb30BaHUEM WHCTPYMEHTHI JINHEHHOH
MaTeMaTHYECKUX METOJIOB U anreOpbl 1 MaTEeMaTHIECKO-
MH(OPMAIIMOHHBIX TEXHOJIOT U ro aHajm3a, Heo0X0AUMBbIE
IUTs1 BBIPAOOTKH PETICHHI B TUTSL pEIICHUS
obacTu npohecCHoHaIbHON HSKOHOMHYECKHUX 33]a4, MO-
JeSITEeTbHOCTH JIeTUPOBAHMSI U FICCTIEIOBA-
HUS 5KOHOMUYECKHUX
SIBJIEHUW U MPOIIECCOB.




Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHITHIA

Kon n HaumeHnoBaHre WHIUKATOpa
MOCTHIKEHUS KOMIIETEHIINU

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

YMerh: pemiaTh TUIIOBBIE
3a/1a4d JTMHEHHOU anreOphl
M MaTeMaTHYCCKOTO
aHaJin3a; NPUMEHSTh
METObl U HHCTPYMEHTHI
JUHEHHOH aJreOphl U Ma-
TEMATHYCCKOTO aHaIu3a K
PELICHUIO0 MAaTEMAaTUYECKUX
M DKOHOMHYECKHUX 3aJ1ad,
BBIOMPATH U UCIIOIH30BAThH
HEOOXOIUMBIC
BBIYHCIIMTEIIFHBIE METOIBI.
Buanerh: HaBbIKAMU UC-
M0JIb30BaHUSI UHCTPYMEH-
TOB U CPEJICTB

JUHEHHOH anreOopsl 1
MaTEMaTHYECKOI0 aHaJIN3a
MIPU MOJICTTUPOBAHUM U
HCCIICAOBAHUU
SKOHOMHUYECKHUX MPOLIECCOB
1 SIBJICHUH

4 CTpyKTypa U colepKaHHue IMCHHUIINHBI

4.1 CTpyKTypa IHCHUILIMHBI

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

TpynoeMKocCTb,
Bun pabotet aKaJIEMUYECKHUX YaCOB

1 cemecTp 2 ceMecTp BCETO
OO0mas Tpy10éMKOCTh 108 108 216
KonrakTHasi pabora: 50,25 51,25 101,5
Jlexmnm (JI) 34 34 68
ITpaktryeckue 3ansatus (I13) 16 16 32
Koncynpranuu 1 1
[TpomesxyTouHas arrecranus (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);
- 8bINOJIHEHUE UHOUBUOYATILHBIX OOMAWHUX 3A0AHULL U
KOHMPOIbHBIX pabom,
- CAMOn0020mosKa (npopabomka u noemopeHue N1eKYuoOHHO20
mamepuana u Mmamepuana y4eOHuKo8 u yueoHvix nocoouti),
- N0020MOBKA K NPAKMUYECKUM 3aHAMUAM,
- N0020MOBKA K PYOENCHIM KOHMPOTIAM,
- N0020MOBKA K NPOMENCYMOUHBIM AMMecmayusim
Bua uToroBoro KOHTpoJIA (3a4Uer, IK3aMeH, aug. 3au. 3K3aMeH
auddepeHupoBaHHbIN 3a4€T)




Paznensl nucnumivbel, n3ydaembie B 1 cemectpe

KonnuectBo yacos
Ne HaunmenoBanue pasnenon AyATOpHas BHEay/I.
paznena BCETO pabota
113 | JIp pabota

1 MartpHuiipl ¥ OpeIeIuTeNN 19 6 5 - 8

2 Cuctembl TUHEHHBIX YpaBHEHU 17 4 3 - 10

3 JIuneiinble npocTpaHcTBa. EBKINIOBBI 16 6 2 - 8
MPOCTPAHCTBA

4 Jlunelinbpie mpeoOpa3oBaHus (OMEpaTOPHI) 12 4 2 - 6
JIMHEHWHBIX IPOCTPAHCTB

5 Bekropnast anrebpa 12 2 2 - 8

6 DneMEHTHI aHATUTUYECKON T€OMETPUN Ha 18 8 2 - 8
TUIOCKOCTH ¥ B IPOCTPAHCTBE

7 MHuoxecTBa 1 QyHKIIHH 14 4 - - 10
Uroro: 108 34 | 16 58

Paznernsl qUCIUIUIMHBL, H3y4aeMbIe B 2 cEMeCTpe
KonmyectBo yacos
Ne HaunmenoBanue pasnenoB ayAnTopHas BHEAyY/I.
pasnena BCETO pabora
T 13 | 1P pabota

8 UYncnoBbIe OCIEI0BATEIIBHOCTH 14 4 2 - 8

9 IIpenen u HenmpepbIBHOCTH (YHKIIUU 19 6 3 - 10

10 Huddepenunanpaoe ucuncienue GyHKIHA OJHON 19 6 3 - 10
MEPEMEHHOM.

11 HuddepernunansHoe  ucuucieHHe  QYHKIUH 16 4 2 10
MHOTHX TICPEMCHHBIX.

12 WuTerpanpHoe ucurciaeHne GyHKIUU OJHON 22 8 4 - 10
MePEMEHHOMN

13 OCHOBBI TEOPHH PSJOB 18 6 2 - 10
HUroro: 108 34 | 16 58
Bcero: 216 68 | 32 116

4.2 ConepxxaHue pa3iesioB JUCHUINIHHBI

1 MaTpuusl 1 onpeaeIuTen

Martpuibl: OCHOBHBIE ONpENENeHUs, Kiaccuukaius, AEMCTBUS HajJ MaTpULlaMH, WX CBOMCTBA.
Onpenenurenu: GopMysbl A BBIYUCICHUS, CBOMCTBa onpeaenureneid. OOpaTHas MaTpuLa: onpeeneHue,
CBOMCTBA, BbIBOJ (hOPMYIIBI AJIs1 BEIYKUCIEHUS. MUHOp Mopsaka K JUIsd MaTpulbl (onpeaenuTenis). bazucHslit
MHUHOD U PaHT MaTPHUILIbI, TEOPEMBI O PaHIaX.

2 CucreMbl JIMHEHHBIX YPABHEHU I

CucreMbl m JMHEHWHBIX YpPaBHEHMH C 1N HEU3BECTHBIMHM: OCHOBHBIE  OIIpPEAEICHMUS,
kiaccudukanus. OCHOBHBIE METOJBI PELICHHUS CHCTEM JIMHEWHBIX ypaBHEHUH: MeTon l'aycca perieHus
CHUCTEMBl M JMHEHHBIX YPaBHEHMH € N HEU3BECTHBIMM; IpaBwio Kpamepa penieHuss cuCTEMB n
JUHEHHBIX ypaBHEHUH C N HEU3BECTHBIMH, IPHUMEHEHHE OOpaTHBIX MAaTpHIl K PEHICHHI0 CHCTEM
JUHENHBIX ypaBHeHHi; Teopema Kponekepa - Kanemnm o COBMECTHOCTM HEOJHOPOAHOM JMHEWHOMN
CUCTEMBI.

3 JInHeiinble npocTpaHcTBa. EBKIMI0BBI IPOCTPaHCTBA

JIuHeliHOE MPOCTPAHCTBO: OINPEAEIICHHE, NPUMEPBI JIMHEHHBIX NPOCTpaHCTB. lloHsATHE NMHEWHON
3aBUCUMOCTH HE3aBUCUMOCTH CHCTEMBI BEKTOPOB, KPUTEPUN JTMHEHHON 3aBUCUMOCTH CUCTEMBI BEKTOPOB B

IIPOU3BOJILHOM HpocTpaHcTBe. KOHEYHOMEpHOE JIHMHEHHOE IPOCTPAHCTBO: ONpeAeieHHe, 0azuc, crocod
5



BBIOOpa 0asmca, KOOpAWHATHI BeKTOpa. KpuTepuil TMHEHHOW HE3aBUCMMOCTH BEKTOPOB B KOHEUHOMEPHOM
npoctpancte. @opMyIibl Iepexosia OT OAHOro 0asuca K apyromy. Gopmynbl 1715 CBSI3U KOOPIUHAT OJTHOTO
M TOr0 e BEKTOopa B JBYX Oa3ucax OJHOIO M TOTO e JMHEHHOro mnpocTpaHcTBa. JIuHeilHoe
MOANPOCTPAHCTBO. EBKIMIOBO MPOCTPAHCTBO: OINpeaesieHue, HepaBeHCTBO Komm-byHsAKOBCKOro, IiumHa
BEKTOpa, YyroJl MeXAy BEKTOpaMH, OpPTOTOHAJIBHBIE BEKTOpPBHl, OPTOHOPMHPOBAHHBIE BEKTODBI.
HezaBrcuMocTh OpTOHOPMHUPOBAHHOW cHCTEMBI BEKTOpPOB. CylllecCTBOBaHHE OPTOHOPMUPOBAHHOTO Oa3uca B
€BKJIMJIOBOM IIPOCTPAHCTBE.

4 JIuneiinble MpeoOpa3oBaHus (0NepaTopbl) JMHEHHBIX POCTPAHCTB

Jlunelinple TpeoOpa3oBaHMs JMHEWHBIX IPOCTPAHCTB: ONpEAEICHUE, MaTPULA, KpPUTEPHid
HEBBIPOXKJIEHHOCTH, HHBAPHUAHTHOCTH OINpEAENUTEINl MaTPHUIIbl JUHEHHOro rnpeodpa3oBanus, Gopmyra ass
CBSI3U MaTPHII OJTHOTO U TOTO K€ JINHEHHOTO MpeoOpa3oBaHMs B ABYX Pa3IMYHBIX 0a3ucax OJHOTO M TOTO XKe
KOHEYHOMEPHOTO  JIMHEHHOTO  IPOCTPAHCTBA. MHOXECTBO  3HAYEHUHM M AP0  JIMHEHWHOIO
npeoOpazoBanus. Pa3MepHOCTh MPOCTPAHCTBA PEIICHUN JTUHEWHOW OJHOPOIHOW CHUCTEMBI. TeopeMbl O
CTPYKTYpE pEUICHUN JUHEWHOW OJHOPOAHOM M  HEOAHOPOJHOM CHUCTEM JIMHEHWHBIX ypaBHEHHIA.
CoOcTBeHHBIE BEKTOPBHl M COOCTBEHHBIC 3HAYCHHS JMHEHHOTO NpeoOpa3oBaHUs. XapaKTepUCTUUYECKHA
MHorousieH. CymlecTBoBaHnue 0a3uca U3 COOCTBEHHBIX BEKTOpOB. [IpuBeneHue MaTpuilbl JTUHEHHOTO
npeoOpa3oBaHus K AMaroHaabHOMY BUAYy. OpTOroHaIbHBIE U CHMMETPUYHBIE TPeoOpa3oBaHusl.

5 BekTopHas ajareopa

[IpsimoyronbHasi cucreMa KOOpAMHAT (HAa IUIOCKOCTM W B IpocTpaHCTBe). PaccrosiHue Mexnay
TOYKaMH, JEJIEHHE OTpe3Ka B 3aJaHHOM COOTHOLIEHHWU. BEKTOpbI: OCHOBHBIE NMOHATUS U OIpPEACIICHUS,
JUHEIHbIE OIepallud HaJ BEKTOpaMu. PasnojkeHue BEKTOpa IUIOCKOCTH IO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM, pa3liOKEHHE BEKTOpa MPOCTPAHCTBA IO TPEM HEKOMIUIaHApHBIM BekTopam). KoopaunaTs
BEKTOpa, IeUCTBUS HAJl BEKTOpaMH, 3aJJaHHbIMU CBOMMU KoopauHaTamu. CkansipHasi IpOeKLUs BEKTopa Ha
oCb, €€ cBoiicTBa. CKaJIsIpHOE, BEKTOPHOE U CMEIIAHHOE MTPOU3BEICHUE BEKTOPOB: OIPEEICHUS, CBOWCTBA,
MPUIIOKEHHUS, POPMYIIBI TSI BEIYUCIICHUSI.

6 DJieMeHThI AHAJTMTHYECKO reOMeTPUH HA IVIOCKOCTH U B POCTPAHCTBE

[lpsmass Ha TUIOCKOCTH:  CIIOCOOBI  3aJaHusi, OOmee ypaBHEHHWE TPSAMOW, B3aWMHOE
pacroyIoKEHUE ABYX MPSAMBIX, PAacCCTOSIHUE OT TOYKM A0 mnpsMoi. Ilmockocts B R3: cnocoGbr 3amanus,
o0miee ypaBHEHHE TUIOCKOCTH, B3aHMMHOE PACIIOJIOKEHHE JBYX TUIOCKOCTEH, Yroj MEXAY IUIOCKOCTSIMH.
[Ipsimas B R3: criocoGel 3ananmii, obmee YpaBHEHUE NPSIMOM, B3aUMHOE PACIHOJOXKEHUE JIBYX NPSIMBIX.
B3aumHoe pacnonoxeHue NpsMOM U MIOCKOCTU B IPOCTPAHCTBE, Yrojl MEXAY MPSAMON M IIOCKOCTHIO,
ONpeIelIeHUE KOOPAUHAT TOUKH MEePECEUCHUSI.

KpuBble BTOporo nopsiika: OCHOBHbIE MOHATUS U onpeneneHusa. OKpyKHOCTb, JUIMIIC, TUnepooIa,
napabosia, uX reoMeTpHUecKue CBOMCTBA U ypaBHEHU. [IoBepXHOCTH BTOPOIo MOPSI/IKA: OCHOBHBIE MTOHATHS
U ompesieNieHus, Kinaccudukanys, reoMeTpUuecKre CBOMCTBA, UCClIeJOBaHHE (POPMBI METOJJOM CEUEHMH.

7 MHo:xecTBa U PyHKIHHU

MHoxecTBa: OCHOBHbIE TIOHSTHS M ONpPEIENIEHHUS, ONEepalry HajJ MHOXecTBaMH. YuciaoBbie
MHO’KECTBA, PACIIMPEHUE YMCIIOBBIX MHOXECTB. MHOKECTBO KOMIIJIEKCHBIX YHCEN: OCHOBHBIE MOHATHS U
omnepanuy HaJ KOMIUIEKCHBIMM YHCIaMHM B aireOpanyeckoil, TPUTOHOMETPUYECKOM WU IOKa3aTelbHOU
bopmax.

AOcomioTHasT  BeJIMYMHA  JIEHCTBUTENIBHOIO  4YMciaa, €€ CBOMCTBA U TeoMeTpuyecKas
unTepnperanys. [lonsaTrue okpecTHOCTH ToUkU. DyHKIMHU: ONpEIETICHNE, OCHOBHBIE ITOHATHS U CBOMCTBA,
HENpPEepPBIBHOCTU OOPATHOM (PYHKIIMM y CTPOr0 MOHOTOHHOM Ha uHTepBae. ['paduk pyHkuuu: onpenene-
HUE, IOCTPOCHHE TPaPHUKOB NEMEHTAPHBIX (PYHKIMI METOZOM CIIBUTA U 1e(OpMAaIIHH.

8 YncJioBbI€e MOCJIE10BATETbHOCTH

YucnoBast OCIeI0BaTENBHOCTD: ONPEEIeHNe, CBocTBa. [Ipenen nocienoBarenbHOCTH: ONpeaeIie-
HUE, TeOMETPUYECKHI CMBICIT, CBOWCTBA MOCIEA0BAaTEIbHOCTEHN, MMEIOIIUX npezen. [Ipru3Haku cymecTBoBa-
HUs Ipejena y nociuenoarenpbHocteid. Kpurepnii Komm cxogumoctu nociaenoBaTeslbHOCTH. beckoHeuHO
MaJible 1 0ECKOHEYHO OO0JIbIlINe TOCIeI0BaTEIbHOCTH: OIpeielieHre U cBoiicTBa. CBOMCTBA MOCTIE10BATENb-

1
nocreit: X, =—-,KeR,;X, = n“keR,;x,=0q",qeR .Uncro € . [oamocienoBaTembHOCTH:

ONpEeCIICHUE, CBOMCTBA.

9 Ilpenes u HenpepbIBHOCTH PyHKIMHU

[Ipenen gynkuuu npu X —> @ (B TOUKE): OMpeNEiIeHHs], CBOMCTBA (PYHKIMM, UMEIOUINX Mpenen B
Touke. beckoHeuHo Manas U OeckoHeyHO Oonbiias QyHKIMM, UX cBoiicTBa. OIHOCTOPOHHHE MPEIEIIbI
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¢dbyakuum B Touke. [IepBbIil 3amMedaTenbHbIN IpeIes U CIeACTBU 3 Hero. HempephIlBHOCTh (DYHKIIMH B TOY-
Ke: ompe/ierieHue, CBOMCTBA (DYHKITHI, HEMPEPHIBHBIX B TOUKE; HEMTPEPHIBHOCTD CI0KHOW U 00paTHOU (PyHK-
i, [IpaBuiia BbIUMCIIEHUS Tpeziesia HeNpEephIBHBIX (PYHKUIUH. YCTOMYMBOCTh 3HAKa HEMPEPBHIBHOW (PYyHK-
. OJHOCTOPOHHSISI HETIPEPHIBHOCTh (DYHKIIMK B Touke. HempepsIBHOCTD (hyHKIIMH Ha MHOXKecTBe. CBOM-
cTBa (DYHKIIM, HEMPEPBIBHBIX Ha OTpe3ke. HenmpepbIBHOCTH 37eMeHTapHbIX (yHKUIUH. Toukn pa3peiBa, UX
kinaccudukanua. Kycouno-uenpepoiBHass QyHkuus. Teopema o cyliecTBOBaHUU U HEMPEPHIBHOCTU 0Opat-
HOW (PYHKIIMHM y CTPOrO MOHOTOHHOH Ha mHTepBaje. llpeaen ¢pyHKIMM Ha OECKOHEYHOCTHU: OMpE/ACICHNUE,
cBoiicTBa. BTopoill 3amedarenbHbId mpenen W CIeACTBUA W3 Hero. llpenen creneHHO-NOKa3aTeabHOR
¢ynkunu. CpaBHeHHE OECKOHEYHO MalbIX. OKBUBAJICHTHBIE OCCKOHEYHO Mallble: ONpeJieieHnue, CBOM-
CTBa, TabyuIa. AcCUMITOTHI rpaduka GyHKIIUH.

10 JuddepenunanbHoe ucuncieHne GyHKIUH OJHOH IepeMeHHOI

[IpousBogHas (GYHKIUMUM B TOYKE: ONpENECICHHUE, T€OMETPUYECKUH U IKOHOMHUYECKUN CMBICI,
OJHOCTOPOHHSISI TPOU3BOAHAs (YHKIMM B TOYKe. beckoHewunas npousBonaHas. [luddepeHnmupyemMocts
(GyHKIMM B TOYKE: OMpesereHue, cBoicTBa (yHkmui, muddepeHupyeMbix B Touke. [loHsTHe o mud-
(bepennmane, reoOMETPUYECKH CMBICT, MHBAPUAHTHOCTb, KacaTellbHAs W HOpMallb K Tpaguky (QyHKIUH.
[IpaBuiia HaxOXKIeHHs MPOU3BOAHBIX U U PepeHIInaIoB, TEOPEMBI O TPOU3BOIHBIX KOMIO3UIIMU (PYHKIIUN
U O TMpOU3BOAHON oOpaTHOW ¢GyHKuMH, AuddepeHurpoBaHre (QYHKIUH, 3aJaHHBIX [apaMETPUUYECKH.
[Ipou3Bo/iHBIE OCHOBHBIX 3JeMEHTapHbIX (QyHKuM. CBolicTBa (QyHKuMHA, auddepeHIUpyeMbIX Ha UH-
tepBaine: Teopemsl Pepma, Posursa, Komu u Jlarpanxka. IIpasuno Jlonuransa - bepnymnu. IlpousBonssie u
nuddepeHransl BBICIIUX TOPSAIAKOB: ompeaencHue, (Gopmynsl s HaxoxaeHus. Dopmyna Teitnopa.
[TpuGnuxeHHbIE BBIYMCIECHUS. MOHOTOHHOCTh (YHKIIMM HAa HWHTEpBAJIC: OINpeNeieHus, mnpusHaku. Jlo-
KalbHBIM  3KCTPEMYyM: ONpeJelieHne, HeOoOXOAUMble M  JOCTATOYHBIE YCJIOBHUS  CYHICCTBOBAHMSL.
Haubonpiiee u HawMeHblee 3HaueHUS (YHKIMH Ha OTpe3ke. BrIMykiIocTh (QYHKIMM Ha HWHTEpBAJE:
ornpezeneHue, NpusHaku. Pacnonoxxenue rpaduka GyHKIIHMH OTHOCUTEIBHO KacaTelbHbIX. Touku neperuoa:
orpezeseHue, He0OX0IMMBbIE U JOCTATOYHBIE YCIOBHS CYIIECTBOBAHUSI.



11 JudpepenunaibHoe HcHHCTIeHHEe PYHKIMH MHOTHX IepeMeHHbIX

[TpoctpanctBo Rn : OCHOBHBIE MOHATHS W onpeaencHUs. @DYHKIUS HECKOJIBKHX IE€PEMEHHBIX:
orpeneneHue, rpaduk, MHOXKecTBa ypoBHs. [loHsATHe npenena GyHKIMKU HECKOJIBKUX NMEPEMEHHBIX: B TOUKE,
[0 HANpaBJICHUIO; CBOMCTBA COOTBETCTBYIOLIMX (QyHKUMHA. HenpepplBHOCTh (DYHKIMHM HECKOJIbKUX
MIEPEMEHHBIX: B TOUKE, 110 HAIPaBJICHUIO, HA MHOXECTBE; CBOMCTBA COOTBETCTBYIONINX (GYyHKUUNA. Touku u
JUHUM pa3pbiBa. OJIeMEHTapHble (DYHKIMHU HECKOJIbKHX MEPEMEHHBIX.

YactHast mpousBoAHas (YHKIMM HECKOJBKHX TIEPEMEHHBIX B TOYKE: OIpeNeNIeHUe, IpaBuia
HaxoxJeHud. ['eomerpuueckuii U 3koHoMHYeckuil cMbica. duddepeHuupyeMocTs GyHKINN HECKOJIbKUX
NEpPEeMEHHBIX B  TOYKE: ONpeAeJeHHe, CBOMCTBA, HEOOXOAMMBIE M  JOCTaTOYHBIC  YCIOBHSA
mupdepenmmpyemoct.  Juddepennuman  pynknuu. IlpousBogHass 10  HampaBlIeHHIO. | pagueHT.
YacTHble TpOM3BOAHBIE W IU(QEepeHIanbl BHICIINX TMOPSAIKOB: ompeneneHus, ¢opmyna Teinopa.
HesBHble (yHKIMH: YCIIOBHSI CYILECTBOBAHUS, HEIPEPHIBHOCTH, (OPMYJIbI s HAXOXKACHUS YaCTHBIX
MPOU3BOIHBIX U UG PEpEHITHATIOB.

JIokanbHbI SKCTpeMyM (YHKIMM HECKOJIBKMX IIEPEMEHHBIX: OIpeleieHHe, Heo0X0IuMble
YCIIOBHSL CYILIECTBOBaHMs. TeopeMa O JOCTaTOYHOM YCIIOBHHM CYIIECTBOBAaHHUS H3KCTpeMyMma (DYyHKIHH
HECKOJIbKUX NepeMeHHbIX. Hanbomnbiiee U HanMeHbllee 3HaueHUs (DYHKIMM Ha MHOKECTBE. Y CIOBHBIN
OKCTPEMYM (PYHKIIUU HECKOJIBKUX ITEPEMEHHBIX.

12 UuTerpajibHoe ucHHcIeHHe (PYHKIIUM OTHOI MepeMeHHOoMH

[lepBooOpazHast ¢yHKIUS: OIpenesieHre, CBOWCTBA. HeompeneneHHBI HHTErpal: OIpeaesieHue,
CBOWCTBa, Tabuuua. MeToxbl HMHTEIPUPOBAHMS: METOJ pa3oKEHUs, METOJA IOABEJIEHHUs II0J 3HaK
maddepeHnrana, METOA HHTEIPUPOBAHMS [0 YACTSIM, METOJ 3aMEHbl ImepeMeHHoW. MHrerpupoBaHue
panMoHaNbHBIX ApoOeil. MHTerpupoBaHue TPUTOHOMETPUUECKUX U HPPALMOHAIBHBIX (DYHKIIMH.

WuTerpanbHas cyMMa Ha OTpe3Ke: OIpeAesieHue, IeoMeTpuueckuid cmbici. OmnpeseneHHbli
MHTErpajl: ompeieneHue (MHTerpupyeMocTs 1o Pumany), HeoOXOAMMblE U JOCTAaTOYHbBIE YCIIOBHS
CYILIECTBOBAHUS, T'€OMETPUUYECKUH  CMBICH  ONpeaesieHHOro  uHrerpana. Ilpocreiimne  cBOMCTBa
OIpEJICJIEHHOI0 MHTErpaja, TeopeMsl 00 OIIeHKax, TeopemMa o cpeiHeM. MHTerpai ¢ nepeMeHHbIM BEPXHUM
IIpEe/IeJIOM: OIpesielieHre, CBOWCTBA. MeTo/ibl  BBIYMCIEHUS  OIpPEAEICHHBIX HHTErpaioB: (Gopmyna
Herotona JleiiOHuna, MeTOJ MHTErpUPOBAaHUS 110 4YacTAM, METOJA 3aMeHbl InepeMeHHoH. CBoiicTBa
UHTErpajJioB  OT  4YETHOH, HEYEeTHOH, nepuoauuyeckux QyHkumid. IlpuiioxxeHus  onpeneneHHbIX
uHTerpaioB. HecoOGcTBeHHbIE MHTErpayibl ¢ OECKOHEYHBIMH IIpeJIeIaMu.

13 OcHOBBI TeOpHHU PSIAIOB

YucnoBsle psJibl: OCHOBHBIE MOHATHS U ONpesieeHus (CX0JUMOCTb, cymMMma). HeoOxonumblii npu3HaKk
CXOAMMOCTH, JIOCTAaTOYHBIN NMPU3HAK PACXOAMMOCTH YHCIOBOro psiaa. Psnbl, cocTaBlieHHbIE W3 YJIEHOB
reoMeTpuuecKkoil nporpeccun. CBONCTBA CXOIALIMXCA YHMCIOBBIX PANOB. Psaapl ¢ HeoTpuLATEIbHBIMU
YJICHAaMU: OCHOBHOM NpPHU3HAK CXOJUMOCTH, TEOpPEMbl CpaBHEHMs, Npu3Haku Jlamambepa, paauKaabHBIN
Y UHTETpajbHbIi. 3HAKOMEpEeMEHHbIE psAAbl: JOCTATOYHBIM NpPU3HAK CXOOUMOCTH, TeopeMa JleiiOHuma
CXOAMMOCTH 3HaKouepenyromerocss psaa. AOCOIMIOTHO U YCIOBHO CXOJSIIMECS PSIbl: ONpPENeNICHuUs,
CBOWCTBA, TpPU3HAKU.

OYHKIMOHAIbHBIE  pAObl:  OCHOBHBIE  IOHSTHUS, pPAaBHOMEpHAas  CXOOUMOCTb,  IPHU3HAK
Beitepmtpacca  paBHOMEpHOH — cXOAMMOCTH  (DYHKIMOHAJIBHOTO  psijAa, CBOMCTBAa  PaBHOMEPHO
cxoAsmuxcsl QyHKIMOHATIBHBIX psiioB. CTeneHHble psabl: Teopema AOerst 0 CXOAMMOCTH CTENEHHOIo psija,
UHTEPBAIl U PaIlyC CXOAUMOCTH CTENEHHOrO psja, CBOWCTBA CTENEHHBIX pAnOB. MHTerpupoBanue u
mudpdepenuupoBanue. Psan Teinopa: omnpeneneHue, NPU3HAKK CXOAUMOCTH, pPa3OXKEHHS OCHOBHBIX
3JIEMEHTAPHBIX (YHKIMH.

4.3 IlpakTH4eckne 3aHATHS (CEMHHAPBI)

Ne Kon-Bo
No 3ansTus Tema
paznena 4acoB
1 1 MaTpuiisl: NpocTelre onepanuu 2
2 1 Omnpenenurenn 2
3 2 OOpatHas matpuia. Pemenue cucreM N MTUHEHHBIX ypaBHEHH C N 2
HEU3BeCTHhIMU: NpaBuiio Kpamepa, npuMeHeHue o0paTHOi
Matpuuel, Merox ['aycca




Ne 3ansTus Ne Tema Kor-s0
paszzuena 4acoB

4 12 Panr matpuiel. UccnenoBanue cuctem JIMHEWHBIX YpaBHCHUM HA 2
COBMECTHOCTb

5 3 Jlunelinbie mpocTpaHcTBa. EBKIMIOBBI MPOCTPAHCTBA 2

6 4 Jlunelinble mpeoOpazoBaHus (ONEPATOPHI) TNHEHHBIX TPOCTPAHCTB 2

7 5 BekTopHas anrebpa 2

8 6 DJeMeHTHl aHATTUTUYECKON TeOMETPHUHU Ha MJIOCKOCTH U B 2
POCTPAHCTBE

9 8 YucII0BBIE ITOCIEN0BATEIBHOCTH 2

10, 11 9 [Ipenen u HeNPepHIBHOCTH PYHKIIUU 3

11,12 10 HuddepennmanbHoe nCYUCICHHE QYHKITUN OJTHON MTePEMEHHOM 3

13 11 Juddepennmanpaoe ncunciaenne GyHKIUH MHOTUX MTEPEMEHHBIX 2

14, 15 12 HHuTerpanbHOe nCYUCIICHHE PYHKITUN OJTHOU TTePEMEHHOMN 4

16 13 OCHOBBI TEOPHH PSIJIOB 2

Utoro: 32

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHne TUCIHILINHBI

5.1 OcHoBHas IuTepaTypa

1. Bbopraxkosckuii, A.C. Jluneitnas anreOpa u ananutuyeckas reomerpusi. [Ipaktukym: YuebHoe moco-
oue / A.C. boprakoBckuii, A.B. IlanTenees. - M.: HULl UH®PA-M, 2015. - 352 c.: 60x90 1/16. -
(Beicmee oOpaszoBanme: bakanaBpmar). (meperuter) ISBN 978-5-16-010206-1, Pexxum mocryma:
http://znanium.com/catalog.php?bookinfo=476097

2. Bemmna, O. . Maremarudeckuii anamu3 s 3KOHOMUCTOB [Tekcr] : yuebnuk / O. M. Beauna, B. H.
Hecuunkas, I'. b. Bapdonomeesa; nox pen. A. A. I'puba.- 2-e uza., nepepad. u gom. - CIIG. : Jlans,
2004. - 344 c. : un. - (YueOuuku Juist By3oB. CrienuaibHas Tuteparypa). - bubnworp.: ¢. 336. - And.
ykas.: c. 337-341. - ISBN 5-8114-0560-X.

3. BpIcmasi MaTeMaTHKA I IKOHOMHUCTOB [Tekct] : yueOHuk s By3oB / mox pen. H. I Kpemepa.-
2-e u3a., nepepad. u gpom. - M. : FOuuth, 2003. - 471 c. - bubnuorp.: c. 445-465. - ISBN 5-238-
00030-8.

4. TIpakTHKYM N0 BbICIIell MaTeMaTHKe M1 3KOHOMHMCTOB [Tekcr]: ydeOHoe mnocoOue s
CTYJCHTOB BBICIIUX y4EOHBIX 3aBEJICHUN, OOYJAFOIIUXCS M0 SKOHOMHUYECKUM CIICIIHATBLHOCTSIM/ IO
pen. H.III. Kpemepa. - Mocksa: FOunTu-/lana, 2005. - 423 c. — ISBN 5-238-00459-1

5.2 JlonoaHuTebHAs JUTEpPaTypa

1. BuaaroBuchas, A. H. [IpakTukyMm mo pemieHuro 3agad JUHEHHOW anreOpbl U aHAIUTHYECKOH reo-
METPHUH C 9KOHOMHUYECKHUM coJiepkaHueM [ DIeKkTpoHHblil pecypc] / bnarosuchas A. H. - TOY OI'Y,
2009. Pexxum poctyma: http://artlib.osu.ru/

2. T'onoBuna, JI.M. Jluneiinas anre6pa U HeKOTOphle ee mpuioxeHus [Tekct] : yued. mocoOue ams By-
308 / JI. 1. T'onoBuHa .- 2-e u3z., goi. - M. : dusmariur, 1975. - 408 c.

3. 3amkoB, O. O. Martematnueckue MeTobl B 9KoHOMuKe [Tekcr] : yuebnuk / O. O. 3amkos, A. B. Toncrons-
tenko, 10. H. Uepemnrix; o6m. pea. A. B. Cugoposuu.- 4-¢ uzn., crep. - M. : Jlemo u Cepsuc, 2004. - 368 c. -
(Yueonuku MI'Y um. M. B. JlomonocoBa) - ISBN 5-86509-054-2.

4. Wabun, B. A. Ananutndeckas reometpus [Tekcr] : yueOnuk / B. A. Unbun, 3. I'. Ilo3Hsk .- 7-¢
u31., ctep. - M. : @usmariur, 2007. - 224 c. - (Kinaccuueckuii yHUBEpCUTETCKUI yueOHuk / pea. B.
A. CanoBanunii).-(Kypc Bbiciieit MaremaTuku 1 MaTematuieckoit ¢pusuku / moxa pen. A. H. Tuxono-
Ba, B. A. Unpuna, A. I'. CBemraukoBsa ; Beim. 3) - ISBN 978-5-9221-0511-8.

5. Kuaerenuk, JI. B. CoopHuK 3a1a4 o aHanuTu4deckoit reometrpuu [Tekcr] : yued. mocobue 1ist By30B
/ . B. Knerenuk .- 14-e uzn., ucnp. - M. : Hayka, 1986. - 224 c.



http://znanium.com/catalog.php?bookinfo=476097
http://artlib.osu.ru/

5. Kpace, M. C. OcHOBBI MaTeMaTHKH M €€ MPHJIOKEHUS B SKOHOMHYECKOM oOpa3oBanuu [Tekcr] :
yue6. st By30B / M. C. Kpacc, b. I1. Uynpeiaos. - M.: [leno, 2000. - 688 c.

6. Ky3Hnenos, JI.A. COOpHHK 33124 IO BBICIIECH MaTeMaTHKe (THIIOBBIE pacdeThl): yueOHOe Tocodue s
BTY30B. / JI.A. Ky3Henos. — 2-e uzn., nom. — M.: Beicur.k., 1994, — 206 c.: u.

7. TIpockypsikos, U. B. CoopHuk 3a1a4 1o n1uHeHo# anredpe [Teker] : yuebd. mocobue aiist By3oB / U.
B. IIpockypsikoB.- 8-¢ uza. - M. : JIB3, 2001. - 384 c. - (Texunueckuii yauepcurer) - ISBN 5-93208-
009-4.

8. PynkoBa, U. I'. JIuneitnas anreOpa [DneKTpOHHBIH pecypc] : 2JIeKTpOHHBIN Kypc nekmwii / . T
PynkoBa; M-Bo obpazoBanus u Hayku Poc. @enepanuu, Denep. roc. Or0mKeT. 00pa3oBaT. yupekae-
HUE BbICHI. oO0pa3oBanusa "OpeHOypr. roc. yH-T". - DIeKTpoH. TekcToBble naH. (1 ¢aiin: 13.6 MO). -
OpenOypr : OI'Y, 2018. - 6 c. - 3ari. ¢ TUT. 3kpaHa. -Apxusarop 7-Zip

5.3 llepuoanueckue u3gaHust

Ilepuonnueckue u3ganus He PEKOMEHAYIOTCS IIPU U3YYEHUN JUCLUTIIINHBL.
5.4 UnTepHeT-pecypcesbl

Jluneitnast anreOpa U MaTeMaTHYECKHUi aHaIu3 [DJIEKTPOHHBIN pecypc]: 3JIEeKTPOHHBIN KypC B CHCTEME
Moodle / Tapacosa T.H., Pynkosa WU.I'., OpeHo. roc. yH-T. — DnekTpoH. aan. — Openbypr: 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: «JIuHeiiHas anreOpa u aHaJTUTHYC-
CKasi TCOMETPHUS»,

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

http://vilenin.narod.ru/Mm/Books/Books.htm - "Maremaruyeckas 6ubanoreka" - coOpaHUe YHUBEPCHTET-
CKUX YUeOHUKOB, COOPHHKOB 3a]1a4;

http://ibooks.ru/ - smexkTpoHHas OMOIMOTEYHAS CHCTEMA,;

http://e.lanbook.com/ - snexTpoHHast GHOIMOTEUHAsI CHCTEMa M3aTeNNbCTBa «JIaHby;

https://znanium.com/ - 3;1eKTpOHHO-OMOIMOTEYHAS CUCTEMA;

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

http://lib.mexmat.ru/- snekrpoxHas OMOIMOTEKa MEXaHUKO-MaTeMaTu4eckoro gakynerera MI'Y;

http://eqworld.ipmnet.ru/ru/library/mathematics.htm - y4e0HO-00pa3oBaTenbHast bu3mKo-
MaTemMaThuyeckas OMbIuoTeKa;

Www.exponenta.ru — Internet-kmnacc no BbICIIEll MaTEMAaTHKE;

http://www.wolframalpha.com/ - caiit, T1e MOXHO IPOBEPUTH PELIEHUE MAaTEMAaTHIECKUX 3a/1a4.

5.5 TlporpammHoe obGecneyeHue, npodeccHoHANbHbIE 0a3bl JAHHBIX W MH(OPMAIMOHHbIE
CIPaBOYHbIE CUCTEMBI

1. Onepannonnas cucrema Microsoft Windows

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

3. LibreOffice - cBoOoaHbIif 0hHCHBIIT TAKET MPOrpaMM, BKIFOUYAOLINI B ce0sl TEKCTOBBIN U TaOIHY-
HBIA PEAKTOPHI, PEAKTOP MPE3ESHTAUH U APYrHe OPUCHBIC TPHIOKCHHUS.

4. ABTOMaTHU3MpOBaHHasi MHTEPAaKTHUBHAs cucTteMa cereBoro TectupoBanus - AUCCT (3apeructpu-
poBana B POCIIATEHT, CBuuerenbcTBO O TOCYIapCTBEHHOM perucTpanuu nporpammsl s OBM
No2011610456, mpaBooOnanatens — OpeHOYprckuil TOCYJapCTBEHHBIM YHUBEPCUTET), PEKHUM JTOCTYIA -

http://aist.osu.ru.

5. [Iporpamma muist mpocmoTpa caiitoB SArmexc.bpaysep, cB0OOOAHO pactpocTpaHseMasi, BXOIUT B pe-
ectp oredectBenHoro [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/

5.5 IIporpammHoe o0OecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIIPABOYHbIE CHCTEMbI

1. Onepaunonnas cucrema Microsoft Windows

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

3. LibreOffice - cBoOoaHbIH OGHUCHBIH TAKET MPOrpaMM, BKIIOYAIOIINI B ce0st TEKCTOBBIHN 1 TabIHy-
HBIW PEJAKTOPbI, PEIAKTOP MPE3CHTALUHN U APYriue OPUCHBIC TPUIOKCHHS.

4. TIporpamma Juts mpocMoTpa caiiToB Sumekc.bpaysep, cBOOOIHO pacnpocTpaHseMasi, BXOJUT B pe-
ectp oteuectBenHoro [10. Pexxum mocryna: https://yandex.ru/legal/browser agreement/

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIINHBI

Y4eOHble ayTUTOPHM ISl MPOBEACHUS 3aHATUI JEKIMOHHOTO THIIA, CEMHHAPCKOTO THUMA, IS
IIPOBEJCHUS TPYINIOBBIX W WHAMBUIYAIBHBIX KOHCYJBTALMM, TEKYILEr0 KOHTPOJS M INPOMEKYTOYHOU
aTTecTaluu.

AyIuTOpUH OCHAILCHbI KOMIUIEKTaMH YYEeHUUYECKON MeOeH, TEXHUUECKUMH CPEeICTBaMHU O0yUYEeHHUS,
CITy’KaIlMMU JUTS TIPEJICTaBIeHIs yaeOHOH HH(OopMaIiy OOJIBIION ayUTOPUH.

[Tomemienue 111 caMOCTOSTENbHOM pabOThl 00yYarOIMXCS OCHALIEHbI KOMIIBIOTEPHOW TEXHUKOM,
NOJKIIOYeHHOW K cetu "HMHTepHer", m obecredeHneM JJ0CTyma B DIIEKTPOHHYIO HWH(POPMAIMOHHO-
obpazoBatenbHyto cpeny OI'Y.
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