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

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 PEHICHHH B HKOHOMHKO-MATEMAaTHUYECKOM MOJCIUPOBAHUU, MPHU o0paboTke u
aHaJM3e Pe3yabTaTOB YUCICHHBIX SKCIIEPUMEHTOB B 3KOHOMUYECKHX HCCIICIOBAHUSAX;

- popMupoBaHUE TEOPETUICCKOTO (PyHAAMEHTA Il HU3Y4YCHHs O0YUYaIOIMMHU JTUCIUILINH Y9eOHOTO
TUTaHa 00pa30BaTEIbHON MPOTrPaMMBI, HCIOJIB3YIOIIUX MATEMAaTHUYECKUE MOJICIA M METOJbl B 9KOHOMUKE.

3agaun:

- (¢dopMUpOBaHHE Yy OOYYAIOIIUXCS CUCTEMBI TEOPETUYCCKUX 3HAHWUK 10 JMHEHHOU anredpe u
MaTEeMaTHYeCKOMY aHallu3y, BKIIOYAlONiel B ce0si  OCHOBHBIC TIOHSTHS, ONpEAENCHUS, TEOPEMbl U
(bakTbl, HEOOXOMWMBIC [UISI W3YYCHHS MOCICIYIOIIMX MAaTeMaTHYeCKUX U CICNHUATbHBIX JTUCIUTUINH
0o0pa30BaTeNbHON MPOrpaMMbl, pEUICHHs] SKOHOMUYECKUX U TPUKIAAHBIX 3a7ad, MaTeMaTH4eCKOIro
MOJECTIMPOBAHNS M MCCIEAOBAHUS 3KOHOMUYECKUX IPOLIECCOB U SIBJIICHHI;

- ¢opMupoBaHME  TpEACTaBIEHWH 00 OCHOBHBIX  METOJaX JIMHEHHOW  aireOpsl |
MAaTEMaTUYECKOTO aHAJIM3a W HX HUCIOJIb30BAaHMHM B MCCIEAOBAHUSIX DKOHOMHYECKHUX MPOLECCOB U
SIBJICHU 1 5KOHOMUKO-MAaTeMaTH4YE€CKOM MOJIEIUPOBAHNH;

- (opMHpOBaHHE MATEMATHYECKON KYJIbTYPHI CTYJICHTOB, OCO3HAHHS OOYYAIOIIMMHUCS POJU H
MecTa JUHEHHOW anreOpbl M MaTeMaTHYeCKOro aHalli3a B CHUCTEME MAaTeMaTHYEeCKHMX HayK, pPa3BUTHUE
JIOTUYECKOTO0 ¥ aJITOPUTMUYECKOTO MBINIICHUs, HEOOXOIMMONW HMHTYUIIMM B BOINPOCAX MPUIIOKCHHS
MaTeMaTUKU

2 MecTo AUCHUILUIMHBI B CTPYKTYype 00pa3oBaTe/bHONH MPOrpaMMbl

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

[ToctpexBusutsl mucuuruanel:  51.J{.b.12.2 Teopus eeposmuocmeu u MamemMamuyecKkast
cmamucmuxa, b1.J[.5.12.3 Memoovl onmumanvHsix peuteHutl

3 TpeGoBanus Kk pe3yjabTaTaMm 00yYeHUs MO TUCIUIINHE

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

[Tnanupyemble pe3yabTaThbl
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
obacTy npodheccuoHaIbHOM HSKOHOMHYECKHUX 33]a4, MO-
JeSITEeTbHOCTH JIeTUPOBAHMSI U FICCTIEIOBA-
HUS 5KOHOMUYECKHUX
SIBJIEHUW U MPOIIECCOB.




Kon n HaumeHoBanue
bopMUPYEMBIX KOMIIETCHITHIA

Kon n HaumeHnoBaHre WHIUKATOpa
MOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3ysibTaThl
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 3a]1a4,
BBIOMPATH U UCIIOIH30BAThH
HEOOXOIUMBIC
BBIYHCIIMTEIIFHBIE METOIBI.
Buanerh: HaBbIKAMU UC-
M0JIb30BaHUSI UHCTPYMEH-
TOB U CPEJICTB

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

4 CTpyKTypa U co/lepKaHHue TUCUUIINHBI

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 padora: 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-
opuenmuposanto2o 3aoanus (I1103);
- BbINOJIHEHUe pacuemHo-epagpuyeckoeo 3aoanus (PI'3);
- 8bINOJIHEHUE UHOUBUOYATILHBIX OOMAWHUX 3A0AHULL U
KOHMPOIbHBIX pabom,
- CAMON0020mosKa (npopabomka u no8MmopeHue 1eKYUOHHO20
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 HaumenoBanue pasnenos ayauTopHas 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 npocTtpaHcTBa. EBKINIOBBI 16 6 2 - 8
IPOCTPaHCTBA

4 Jluneiinbpie mpeoOpa3oBaHus (0OepaTophl) 12 4 2 - 6
JIMHEHWHBIX IPOCTPAHCTB

5 Bekropnast anrebpa 12 2 2 - 8

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

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

Pa3nenbl qUCHUIITMHEL, U3y4aeMble B 2 ceMecTpe
KomuecTBo yacos
Ne HaunmenoBanue pasnenoB ayAnTopHas BHEAyY/I.
pasnena BCETO pabora
T 13 | 1P pabota

8 UYucnoBble NOCIEA0BATENBHOCTH M YNCIIOBBIE PSJIbI 14 7 2 - 12

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 NEPEMEHHBIX.

12 WuTerpanpHoe ucurciaeHne GyHKIUU OJHON 22 8 4 - 10
MePEMEHHOMN

13 OcHOBBI TeOpHH (DYHKIIMOHAJIBHBIX PSZOB 18 3 2 - 6
HUroro: 108 34 | 16 58
Bcero: 216 68 | 32 116

4.2 ConepxxaHue pa3/iesioB IUCHUINIHHBI

1 MaTpuusl 1 onpeaeIuTen

Martpuibl: OCHOBHBIE ONpENENeHUs, Kiaccuukaius, AEMCTBUS HajJ MaTpULlaMH, WX CBOMCTBA.
Onpenenurenu: GopMysbl A BBIYUCICHUS, CBOMCTBa onpeaenureneid. OOpaTHas MaTpuLa: onpeeneHue,
CBOMCTBA, BBIBOJ (hOPMYJIBI JJIs BEIYMCICHUS. MUHOD MopsAika K Ul MaTpullbl (onpenenurens). basucHsiit
MHUHOD U PaHT MaTPHUILIbI, TEOPEMBI O PaHIaX.

2 CucreMbl JIMHEHHBIX YPABHEHU I

CucreMbl m JMHEHWHBIX YpPaBHEHMH C 1N HEU3BECTHBIMHM: OCHOBHBIE  OIIpPEAEICHMUS,
kiaccudukanus. OCHOBHBIE METOJABI PELIEHUS CHUCTEM JMHEMHBIX ypaBHeHMi: Meron ['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 ypaBHEeHHH; Teopema Kponekepa - Kanemnm o COBMECTHOCTHM HEOJHOPOAHOM JMHEMHOMN
CUCTEMBI.

3 JInHeiinble npocTpaHcTBa. EBKIMI0BBI IPOCTPaHCTBA

JIuHeliHOE MPOCTPAHCTBO: OINPEAEIICHHE, NPUMEPBI JIMHEHHBIX NPOCTpaHCTB. lloHsATHE NMHEWHON
3aBUCUMOCTH HE3aBUCUMOCTH CUCTEMBI BEKTOPOB, KPUTEPUM JIMHEHHON 3aBUCUMOCTH CUCTEMBI BEKTOPOB B
IIPOM3BOJILHOM HpocTpaHcTBe. KOHEYHOMEpHOE JIHMHEHHOE MPOCTPAHCTBO: ONpeAereHue, 0azuc, crocod



BBIOOpa 0asmca, KOOpAWHATHI BeKTOpa. KpuTepuil TMHEHHOW HE3aBUCMMOCTH BEKTOPOB B KOHEUHOMEPHOM
npoctpanctBe. DopMyIibl Iepexoia OT OAHOro 0asuca K Apyromy. @opmynbl 1uist CBA3H KOOPAUHAT OJHOTO
M TOr0 e BEKTOopa B JBYX Oa3ucax OJHOIO M TOTO e JMHEHHOro mnpocTpaHcTBa. JIuHeilHoe
MOANPOCTPAHCTBO. EBKIMIOBO MPOCTPAHCTBO: ONpeaeneHue, HepaBeHCTBO Komm-byHsAkoBckoro, nmmHa
BEKTOpa, Yroid MEXAY BEKTOpPAMH, OpPTOTOHAJIbHBIE BEKTOPbl, OPTOHOPMHUPOBAHHBIE BEKTOPHI.
HezaBrcuMocTh OpTOHOPMHUPOBAHHOW cHCTEMBI BEKTOpPOB. CylllecCTBOBaHHE OPTOHOPMUPOBAHHOTO Oa3uca B
€BKJIUJ0BOM IIPOCTPAHCTBE.

4 JIuneiinble Mpeodpa3oBaHus (0NepaTopbl) JUHEHHBIX MPOCTPAHCTB

Jlunelinple TpeoOpa3oBaHMs JMHEWHBIX IMPOCTPAHCTB: ONpEACICHUE, MATPULA, KpPUTEPHil
HEBBIPOXKJIEHHOCTH, HHBAPHUAHTHOCTH OINpEAENUTEINl MaTPHUIIbl JUHEHHOro rnpeodpa3oBanus, Gopmyra ass
CBSI3U MATPHII OJTHOTO U TOTO K€ IMHEHHOTO NMPpeoOpa30BaHus B IBYX pa3IMUHBIX 0a3ucax OJHOTO M TOTO XKe
KOHEYHOMEPHOTO  JIMHEHHOIO  IPOCTPAHCTBA. MHOXECTBO  3HAYEHUHM U AApO  JIMHEHHOIO
npeoOpazoBanus. Pa3MepHOCTh MPOCTPAHCTBA PEIICHUN JTUHEWHOW OJHOPOIHOW CHUCTEMBI. TeopeMbl O
CTPYKTYpE PEUICHUN JUHEWHOW OJHOPOAHOM M  HEOJHOPOJAHOM CHCTEM JIMHEWHBIX YypaBHEHUH.
CoOcTBeHHBIE BEKTOPHl W COOCTBEHHBIE 3HAYCHMS JMHEHHOTO NpeoOpa3oBaHMs. XapaKTepUCTUYECKHUN
MHorousieH. CymlecTBoBaHnue 0a3uca U3 COOCTBEHHBIX BEKTOpOB. [IpuBeneHue MaTpuilbl JTUHEHHOTO
npeoOpa3oBaHus K AMaroHaaIbHOMY BUy. OpTOrOoHaNbHbBIE U CHMMETPUYHBIE TPeoOpa3oBaHusl.

5 BekTopHas ajareopa

[IpsimoyronbHasi cucreMa KOOpAMHAT (HAa IUIOCKOCTM W B IpocTpaHCTBe). PaccrosiHue Mexnay
TOYKaMH, JEJIEHHE OTpe3Ka B 3aJaHHOM COOTHOILIEHHWU. BEKTOpbI: OCHOBHBIE NMOHATUS M OIpEAEIICHUs,
JUHEIHbIE OIepallud HajJ BEKTOpaMu. PasnokeHue BEKTOpa IJIOCKOCTH MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM, pa3liOKEHHE BEKTOpa MPOCTPAHCTBA IO TPEM HEKOMIUIaHApHBIM BekTopam). KoopaunaTs
BEKTOpa, IEUCTBUS HAJl BEKTOpaMH, 3aJJaHHbIMU CBOMMU KoopauHaTamu. CkajisipHasi IPOEKLMs BEKTOpa Ha
oCb, €€ cBoiicTBa. CKaJIIpHOE, BEKTOPHOE M CMEIIAHHOE ITPOU3BEJCHUE BEKTOPOB: OINPEEIICHMS], CBOWCTBA,
MPUIIOKEHHUS, POPMYIIBI TSI BEIYUCIICHUSI.

6 DJieMeHThI AHAJTMTHYECKO reOMeTPUH HA IVIOCKOCTH U B POCTPAHCTBE

[Ipsimast Ha  IUIOCKOCTH:  CIOCOOBI  3a/JaHus, oOllee ypaBHEHHWE IPSMOM, B3aUMHOE
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, B3aMMHOE PACIOJIOKEHUE JBYX IPAMBIX.
B3aumHoe pacnonoxeHue NpsMOM U MIOCKOCTU B IPOCTPAHCTBE, Yrojl MEXAY MPSAMON M IIOCKOCTHIO,
ONpeIelIeHUE KOOPAUHAT TOUKH MEePECEUCHUSI.

KpuBble BTOpOro nopsijka: OCHOBHbIE NOHATUSA U omnpeneneHus. OKpyKHOCTb, 3JIIUIC, runepOoia,
napabona, uX reoMeTpHUecKre CBOICTBa 1 ypaBHeHUs. [[0BepXHOCTH BTOPOTO MOPSIKA: OCHOBHBIE TOHATHUS
U ompesieNieHus, Kinaccudukanys, reoMeTpUuecKre CBOMCTBA, UCClIeJOBaHHE (POPMBI METOJJOM CEUEHMH.

7 MHo:xecTBa U PyHKIHHU

MHoxecTBa: OCHOBHbIE TIOHSTHS U ONpPEIENEHHUs, ONepaluuu HajJ MHOXecTBaMU. YHUCIIoBbIE
MHOXECTBA, PACIIMPEHUE UYMCIOBBIX MHOXECTB. MHOKECTBO KOMIUJIEKCHBIX UMCEI: OCHOBHBIEC MOHATHUS U
ornepanuy HaJ KOMIUIEKCHBIMM YHCIAaMHM B aireOpandyeckoil, TPUTOHOMETPUUYECKOH M IOKa3aTeJIbHOU
bopmax.

AOcomioTHasT  BeIMYMHA  JIEHCTBUTENBHOIO  4uciaa, €€ CBOMcTBA W TeoMeTpuyecKas
untepnperanus. [lonstue okpectHocTH TOUKUA. DYHKIHUU: OINPEAEICHUE, OCHOBHBIEC MOHATHS U CBOMCTBA.
I'paduk dyHKUIMU: ompeneneHue, MOCTpoeHHe TpadUKOB SJIEMEHTAPHBIX (YHKIUNA METOJIOM CIIBHTa M
nedopManuu.

8 YUuc/i0BbIE MOC/IE10BATEILHOCTH M YHCJI0OBbIE PSAbI

YucnoBast OCIeI0BaTENBHOCTD: ONPEEIeHNe, CBocTBa. [Ipenen nocienoBarenbHOCTH: ONpeaeIie-
HUE, TeOMETPUYECKHI CMBICII, CBOWCTBA MOCIEA0BAaTEIbHOCTEHN, MMEIOIIUX npezen. [Ipu3Haku cymecTBoBa-
HUs Ipejena y nociuenoarenpbHocteid. Kpurepnii Komm cxogumoctu nociaenoBaTeslbHOCTH. beckoHeuHO
MaJible 1 0ECKOHEYHO OO0JIbIlINe TOCIeI0BaTEIbHOCTH: OIpeielieHre U cBoiicTBa. CBOMCTBA MOCTIE10BATENb-

1
HOCTei: X, =—k,k€R+;Xn :n",keR+;xn =q",geR .Yucno €
n

YucnoBsle psJibl: OCHOBHBIE TIOHSATHS U ONpeieNeHus (CX0JUMOCTb, cyMMa). HeoOxonumbli mpu3HaKk
CXOJIMMOCTH, JOCTAaTOYHBIA MPU3HAK PACXOAUMOCTH YHCIOBOrO psiia. Psaawl, cocTaBieHHBIE U3 YICHOB
reoMeTpuueckoil mnporpeccun. CBOMCTBA CXOISAILIMXCS YHUCIOBBIX PSAIOB. PAIbl ¢ HEOTpULIATEIBHBIMU
YJIeHaMU: OCHOBHOM MpPHU3HAK CXOJUMOCTH, TEOpEMbl cpaBHEHUs, npusHaku [lamambOepa, paauKalibHbBIN



npusHak Komm. 3HakomepeMeHHBIE PsAbl: JOCTAaTOYHBIM TPHU3HAK CXOIMMOCTH, TeopeMa JleiOHuIa
CXOAMMOCTH 3HaKouepenyromierocss psaa. AOCOTIOTHO W YCIOBHO CXOJSUIMECS PsAbl: OIpeneeHHs,
CBOMCTBA, IIPU3HAKHU.

9 IIpenen n HenpepbIBHOCTH QyHKINH

[Tpenen ¢pynkuuu npu X —> A (B TOUKE): ONPEIEIeHNUs, CBOHCTBA ()YHKIIMA, HIMEIOLINX Tpeaes B
Touke. beckoneuno mManas u 6eckoHeyHO Oobmas PyHKIUH, X cBoicTBa. OJHOCTOPOHHHE MTPEIEIIBI
¢byskuu B Touke. [IepBblil 3amedaTenbHbIN Ipees U cleCTBUS U3 Hero. HenpepbIBHOCTD (DYHKIIMU B TOY-
Ke: OIlpeJieNieHne, CBOMCTBA (PYHKIMI, HEMTPEPBIBHBIX B TOUKE; HEMPEPHIBHOCTH CI0KHOM 1 00paTHON (yHK-
nuid. [IpaBuma BeIYUCICHUS MTpEIeiia HEPEPhIBHBIX (YHKIHMHA. Y CTONYMBOCTH 3HAKA HEMPEPHIBHOW (PyHK-
. OHOCTOPOHHSS HEMPEPBIBHOCTH (PyHKIMH B Touke. HenpepsiBHOCTE pyHKIIMU Ha MHOKecTBe. CBOii-
cTBa (YHKIIHI, HEPEephIBHBIX Ha oTpe3ke. HempeprIBHOCTH AsieMeHTapHbIX pyHKuui. Touku pa3peiBa, Ux
knaccupukanus. Kycouno-nenpepsiBaas ¢pyHkuus. Teopema o CylecTBOBAHUU M HEPEPHIBHOCTH 00paT-
HOM (YHKIIMU y CTPOro MOHOTOHHOM Ha uHTepBaiie. [Ipenen Gpynkunnu Ha 6€CKOHEYHOCTH: OIpeIeIeHHE,
cBorcTBa. BTOpOo#l 3amedarenbHbI OpeAen U ciaeacTBus W3 Hero. Ilpenen cTeneHHO-noKa3aTeabHOU
¢bynkuu. CpaBHeHue OECKOHEYHO MajbIX. DKBHUBAJCHTHBbIE OECKOHEYHO Majble: ONpeesieHue, CBO-
CTBa, TaOnMua. ACUMITOTHI Tpaduka QyHKIUH.

10 JuddepenunanbHoe ucyuciaeHue (YHKIHMHA OJHOH IepeMeHHOM

[TponsBonHas (QyHKIMHM B TOYKE: OINMpEesieHHE, TeOMETPUYSCKHA M HSKOHOMHUYECKHI CMBICI,
OJTHOCTOPOHHSIA MPOU3BOAHAs (DYHKIMU B Touke. beckoneunas mpousBogHas. Juddepennupyemocts
(GbyHKIMK B TOYKE: OmpejaelieHHue, cBoicTBa (QpyHKuui, muddepeHunpyembix B Touke. [loHsTHE O AUd-
bepeHnnane, reOMeTPUUECKU CMBICIT, MHBAPUAHTHOCTD, KacaTellbHas U HOpMallb K rpaduky GyHKIUU.
[TpaBuia HaXOXIEHHSI TPOU3BOAHBIX U AP PEepEHIINATIOB, TEOPEMBI O TPOU3BOAHBIX KOMITO3UIINH () YHKIIHIA
U O HpOu3BOAHON oOpatHON ¢(yHKUMHU, nuddepeHpoBaHUe (DYHKUUN, 33JaHHBIX MapaMETPHUYECKU.
[Tpon3BoiHBIE OCHOBHBIX 3JeMeHTapHBIX (yHkumid. CBoiicTBa QyHKIMHA, nuddepeHnnpyeMbIx Ha WH-
tepBaie: TeopeMbl Depma, Pouist, Ko u Jlarpanxa. [Ipasuno Jlonurans - bepuymnu. IlpousBoansie n
muddepeHansl BRICIIUX TOPSAKOB: onpezeneHue, Gopmynsl aus HaxoxaeHus. @opmyna Teitnopa.
[Tpubnmxennpie BbrYMcIeHUs. MOHOTOHHOCTh (DYHKLMM Ha WHTEpBaJie: OIpeneeHus, mpusHaku. Jlo-
KaAJIbHBIM AKCTPEMYM: OIIpe/ieleHHe, HEOOXOAUMbIE U JOCTATOYHBIE YCJIOBHS CYILECTBOBAHHUS.
HauGonpiiee u HauMeHbllliee 3HadeHHs (PYHKUIMM Ha OTpe3ke. BhIMykIocTh (DyHKIMHM Ha WHTEpBAje:
orpeiesieHue, mpu3Haku. Pacronoxxenue rpaduka GyHKINU OTHOCUTEIBHO KacaTelnbHbIX. Touku neperuoda:
orpezeneHue, He0OX0IMMBbIE U JOCTATOYHBIE YCIOBHS CYIIECTBOBAHUSI.

11 InddepenunanbHoe ucuncieHne PyHKUNH MHOTHX NepeMeHHbIX

IIpoctpancTBO Rn : OCHOBHBIE NOHATHS M omnpenencHus. DOYHKIUS HECKOJIBKUX IIEPEMEHHBIX: OINpeEse-
JICHUC, rpaq)m(, MHOKECTBA YPOBHH. ITousTne npeacia (1)yHKLII/II/I HECKOJIbKUX IMNCPECMCHHBIX: B TOUKEC, 10 HAIIpaBJIC-
HUIO; CBOWMCTBA COOTBETCTBYHOIINX (YHKIMHA. HenmpepbhlBHOCTE ()yHKITNH HECKOIBKUX NIEPEMEHHBIX: B TOUKE, IO
HaTpaBJICHUIO, HA MHOXECTBE; CBOHCTBA COOTBETCTBYIOIMX (PyHKIMHA. TOYKM W JMHWUU pa3pbiBa. JIEeMEHTapHBIC
(YHKIIMU HECKOJIBKHX MepeMeHHbIX.YacTHas mpon3BoHast (YHKIIMU HECKOJBKUX MIEPEMEHHBIX B TOUKE: OIpe/erie-
HUE, paBUIIa HaXOXKeHus. ['eomeTpudecknii 1 SKOHOMUYeCcKuit cMbIct. [luddepeHtmpyemMocTs GyHKIIMHA HECKOIb-
KHX TICPEMEHHBIX B TOYKE: ONpEJC/iEHUE, CBOWCTBA, HEOOXOIUMBIC M JOCTAaTOYHBbIC YCIOBHS quddepeHInpyeMO-
ctu. Juddepenuman dynkumu. [IponsBognas no HamparieHuro. ['paguent. YactHble mpousBonHbie u qudde-
PEHIIMAIBI BEICIIIUX TTOPSAIKOB: omnpereneHus, ¢popmyna Teinopa. HesBHble (QyHKIMU: YCIOBHS CYIIECTBOBAHHS,
HEMPEePBIBHOCTH, (POPMYJBI JJISI HAXOXKJIEHUS YaCTHBIX HPOM3BOMHBIX M AuddepeHIanos.

JIokanbHbIN SKCTpeMyM (YHKIMM HECKOJIBKHUX IIEPEMEHHBIX: OIpeJesieHue, Heo0XOoAuMble
yCIIOBUSL CylecTBOBaHUS. TeopemMa O JOCTAaTOYHOM YCIIOBUM CYIIECTBOBAHMS DJKCTpeMyMma (YHKIMH
HECKOJIbKUX NepeMeHHbIX. Hanbomnbiiee ¥ HauMeHbllee 3HaueHUs (DYHKIMM HAa MHOXKECTBE. Y CJIOBHBIM
AKCTPEMYM (PYHKIIMH HECKOJIBbKUX IT€PEMEHHBIX.

12 MHTerpanbHoe HCcYUCIeHNe (PyHKIHMU OHOM NepeMeHHO

[lepBooOpa3Has (yHKIUA: ompeseneHue, cBolicTBa. HeompeneneHHbI HHTErpall: OMNpelesieHue,
CBOHCTBa, Tabuuua. MeTonbl HMHTETPUPOBAHMS: METOJ pa3loKEHHUs, METOJA TOABEIEHHs IIO0J 3HaK
muddepeHnnana, METOA HHTETPUPOBAHUS MO YaCTsIM, METOJ 3aMeHbl nepeMeHHoW. WHTerpupoBaHue
panMoHaNbHBIX ApoOeil. MHTerpupoBaHre TPUTOHOMETPUYECKUX W HMPPALMOHANBHBIX (DYHKIIHMA.

NHterpanpHas cymMMa Ha OTpe3Ke: ONpeAesieHue, TEOMETPUYECKH cMbIca. OnpeneeHHbIi
MHTETpajl: onpeieleHne (MHTerpupyeMocTs 1o Pumany), HeoOXOAMMbIE U JOCTAaTOYHbBIE YCIOBHSA
CYIIECTBOBAHUS, TE€OMETPUUYECKUN  CMBICI  ONpPEACIICHHOro  uHTerpaia. lIpocreilmme  cBolcTBa
OIpEeJICIEHHOI0 MHTErpaja, TeopeMbl 00 OIleHKax, TeopeMa o cpeHeM. MHTerpai ¢ nepeMeHHbIM BEpXHUM
MIPEACIIOM: OIpEEICHNE, CBOMCTBA. METOAbI  BBIUMCICHHUS ONPENENEHHBIX HHTErpayioB: (Qopmyna



Herorona JleitOHMITa, METOJ MHTETPUPOBAHHS IO YACTSIM, METOJ 3aMeHbl mepeMeHHou. CBolcTBa
WHTETPAJIOB  OT YETHOW, HEYETHOW, mepuoaudeckux  GyHKuuid. [IpuiokeHus  ompenesieHHbBIX
uHTerpaioB. HecoOCTBeHHbIE MHTErpayibl ¢ OECKOHEYHBIMH IIpEIeIaMu.

13 OcHoBBI TEOpUM PYHKUMOHAJIBbHBIX PAIOB

OYHKIMOHAIBHBIE  pAIbl:  OCHOBHBIE  IIOHATHUSA, pPaBHOMEPHAas  CXOAUMOCTb,  IPU3HAK
Beiiepmitpacca  paBHOMEpPHOW  CXOAMMOCTH  (DYHKLIMOHAJIBHOTO  psifa, CBOMCTBAa  PaBHOMEPHO
cxoaaumxcsl QyHKIMOHATIBHBIX psAoB. CTeneHHble psAabl: TeopeMa AOems 0 CXOIUMOCTH CTEIEHHOTO psija,
MHTEpBAJl U PaJilyC CXOAMMOCTH CTEIEHHOrO psia, CBOWCTBAa CTENEHHBIX psAAOB. MHTerpupoBaHue u
maddepennupoBanue. Psn Teiopa: omnpexneneHue, NPU3HAKA CXOIMMOCTH, PAa3JIOKEHUS OCHOBHBIX
AJIEMEHTApHBIX (PYHKIUH.

4.3 IlpakTHvecKkue 3aHATHSA (CEMHHAPHI)

Ne 3ansTus Ne Tema Kou-Bo
paszneina 4acoB
1 1 MaTpuiisl: MpOCTEHIIINE OTIepaIuu 2
2 1 Onpenenurenu 2
3 2 OO6patHas matpuna. Pemenue cucreM N MTUHEHHBIX ypaBHEHH C N 2
HEU3BEeCTHhIMU: NpaBuiio Kpamepa, npuMeHeHue o0paTHoit
Marpulsl, Meron I'aycca
4 1,2 Panr matpunsl. MccnenoBanue CUCTEM JIMHEMHBIX YPAaBHEHUN HA 2
COBMECTHOCTh
S) 3 Jluneiinble npocTpaHcTBa. EBKIINI0BBI IPOCTPAHCTBA 2
6 4 Jlunetinpie mpeoOpa3oBaHus (ONIEPATOPHI) JIMHEHHBIX TPOCTPAHCTB 2
7 5 BekTopHas anredpa 2
8 6 DJeMeHTHl aHATTMTUYECKON TeOMETPUHN Ha IIIOCKOCTH U B 2
MIPOCTPAHCTBE
9 8 UmncaoBbIe MOCIIEeIOBATEIHHOCTH U YHUCIIOBBIC PSIJIbI 2
10, 11 9 [Tpenen u HenpeprIBHOCTH QYHKITUU 3
11,12 10 JlnddepernmansHoe ncyrcieHue GyHKIMHA OTHON TIepEeMEHHOM 3
13 11 Juddepennmanbaoe ucunciaeHne GyHKIUNH MHOTUX MTEPEMEHHbBIX 2
14,15 12 WHTerpanbHoe nucunciaeHne GyHKIMU OJHON epeMeHHON 4
16 13 OCHOBBI TEOPUH (PYHKIIMOHAIBHBIX PSJIOB 2
Wroro: 32

5 Y4eOHO-MeTOaAMYeCcKoe o0ecneYeHHne JUCIHUIIINHBI

5.1 OcHoBHas uTEpaTypa

1. BeIcmasi MaTeMaTHKA JUIA 3KOHOMHUCTOB [Tekcr] : yueOHuK st By3oB / mox pea. H. 111, Kpemepa.- 2-¢ uss.,
nepepad. u por. - M. : FOuuth, 2003. - 471 c. - bubnuorp.: c. 445-465. - ISBN 5-238-00030-8.

2. TlpakTHkyM mno BbIcIIel MaTeMaTuke M 3KoHOMHCTOB [Tekcr]: ydeOHoe mocoOue s
CTYJCHTOB BBICIIUX y4EOHBIX 3aBeICHUH, 0OYJAIOIIUXCS MO0 SKOHOMHUYECKUM CIEIHATbHOCTSIM/TIO
pen. H.III. Kpemepa. - Mocksa: FOuuTu-/lana, 2005. - 423 ¢. — ISBN 5-238-00459-1

5.2 JlononHuTebHAS JUTEPATYypa

1. Beauna, O. U. Marematnueckuii aHanmu3 Jyisi SKoHOMHUCTOB [Teker] : yueOnuk / O. U. Benuna, B. H.
Hecuunxas, I'. b. BapdonomeeBa; nox pea. A. A. I'puba.- 2-e uzn., nepepad. u gom. - CIIO6. : Jlans,
2004. - 344 c. : un. - (YueOuuku it By30B. CrieruaiibHas Tuteparypa). - bubnworp.: ¢. 336. - And.
ykas.: ¢. 337-341. - ISBN 5-8114-0560-X.

2. baaroBucHas, A. H. Mopenb JIeoHThEBa MHOTOOTPACIEBOM SKOHOMUKHU [DNEKTPOHHBIN pecypc] : MeTos.
ykazanus / A. H. Bmarosuchas, C. T. [lycakaeBa, O. A. TsanyxuHa, M-Bo oOpa3oBaHus W Hayku Poc.



10.

®enepanuu, ['oc. oOpaszoBar. yupexaeHue Boicil. mpod. odpaszosanus "OpenOypr. roc. yH-1", Kad. npukmnan.
MaTEeMaTHKH. - JIEKTPOH. TekcToBhIe AaH. (1 daim: 0.45 M6). - Openbypr : [OY OI'Y, 2010. - 58 c. - 3ari. ¢

tar.  9KkpaHa. - Adobe Acrobat Reader 6.0. - Pexumm goctyma: Pexum  nocryma:
http://ufer.osu.ru/index.php?option=com_uferdbsearch&view=uferdbsearch&action=details&ufer_id=1008
baarosucuas, A. H. [IpakTuKy™M IO PEIICHHIO 3a1a4 JIMHCHHON anreOphl 1 aHATUTHIECKON TeOMETPUH C

OKOHOMUYCCKUM COACPKAHUCM [aﬂeKTpOHHHﬁ pecypc] . METOANYCCKHUEC YKa3aHUs K NPAKTUYCCKUM 3aHATUAM
/ A. H. bnarosuchas, C. T. [lycakaeBa, O. A. Tsmyxuna; M-Bo o0pa3oBanus u Hayku Poc. ®enepanuu, Dexaep.
areHTCTBO 10 00pa3oBaHmIo, [ '0c. 00pa3zoBaT. yupexneHnue Beicil. pod. odpasoBanus "OpeHOypr. roc. yH-T",
Kad. mpuximan. maremaTuku. - OneKTpoH. TekcToBble AaH. (1 ¢aitm: 1.16 M6). - Openbypr : TOY OI'Y, 2009. -
63 ¢ - 3Barm. ¢ Tur. o9kpana. - Adobe Acrobat Reader 6.0. - Pexum goctyma:
http://artlib.osu.ru/web/books/metod_all/1772_20110823.pdf

TI'onoBuna, JI.N. Jluneiinas anrebpa u HEKOTOpbIe ee npuioxkenus [Tekcr] : yued. mocodbue amns By-
308 / JI. U1. I'osoBuHa .- 2-¢ u3a., goim. - M. : dusmatiaur, 1975. - 408 c.

3amkoB, O. O. Marematnueckre MeToasl B 3koHOMHuKe [Tekct] : yueOnuk / O. O. 3amxos, A. B. Toncrons-
teHko, 0. H. Uepemusix; obmr. pea. A. B. Cumoposuu.- 4-¢ u3a., crep. - M. : [leno u Cepsuc, 2004. - 368 c. -
(YVuebnuku MI'Y um. M. B. Jlomonocoga) - ISBN 5-86509-054-2.

Nnbun, B. A. Anamutnueckas reomerpust [Tekcer] : yueOnuk / B. A. Wibun, 3. I'. [lo3usk .- 7-¢
u3., crep. - M. : @usmariut, 2007. - 224 c. - (Kimaccuueckuit yHuBepcUTETCKUI yueOHMK / pea. B.
A. CanoBuununii).-(Kypc Beiciiei MmaremMaTuku 1 MaremaTuueckon usuku / mox pea. A. H. Tuxono-
Ba, B. A. Unbuna, A. I'. CBemaukoBa ; Beim. 3) - ISBN 978-5-9221-0511-8.

Kiaerenuk, /I. B. COopHuk 3a1a4 1o ananutudeckor reomerpuu [Tekct] : yae6. mocobue aiis By30B /
. B. Knerenuk .- 14-e u3z., ucop. - M. : Hayka, 1986. - 224 c.

Kpacc, M. C. OcHOBBI MaTEeMaTHKU M €€ MPWIOKCHHUS B dKOHOMHUYECKOM oOpa3zoBanHuu [Tekcr] :
yue6. s By3oB / M. C. Kpacc, b. I1. Uynpeinos. - M.: leno, 2000. - 688 c.

Ky3uenos, JI.A. COopHUK 3a/1a4 110 BEICIICH MaTeMaTHKE (TUIIOBBIC PAcUEThl): yueOHOE TTOCOOHe ISt
BTY30B. / JILA. Ky3nenos. — 2-e uzn., gomn. — M.: Beicur.iik., 1994. — 206 c.: un. Ilpockypsikos, U. B.
COopHuk 3a1a4 110 JInHEeHHOM anreope [Tekcer] : yuebd. mocodue mist By3oB / W. B. [Ipockypsikos.- 8-
u3n. - M. : JIB3, 2001. - 384 c. - (Texuuueckuit ynusepcurer) - ISBN 5-93208-009-4.

Pynkosa, 1. T. Jluneiinas anreOpa [DneKkTpoHHBIN pecypc] : ameKTpoHHbIN Kypce aekmmii / W. T.
PynxoBa; M-Bo o6pazoBanus u Hayku Poc. @enepanuu, Denep. roc. 610axeT. 00pazoBar. yupexie-
HUe BeICHI. oOpazoBanus "OpeHOypr. roc. yH-T". - DnekTpoH. TekcToBble aaH. (1 ¢aiur: 13.6 MO). -
Openbypr : OI'Y, 2018. - 6 c. - 3arin. ¢ TUT. 9kpaHa. - ApxuBarop 7-Zip. - Pexum nocryna:
http://ufer.osu.ru/index.php?option=com_uferdbsearch&view=uferdbsearch&action=details&ufer_id=1607

5.3 llepuoanyeckue U31aHUA

[Tepuoanueckue n3iaHusl He PEKOMEHAYIOTCS TIPU U3YYEHUU JUCIMUILIUHBIL.
5.4 UnTepHeT-pecypchl

http://lineal.guru.ru/lineal3/ - 6a3zoBast 3IeKTPOHHAS SHITUKIIONEIUS 110 JIMHEHHO# anredpe;
http://vilenin.narod.ru/Mm/Books/Books.htm - "Maremaruueckas Gubnuoreka" - coGpaHie YHUBEPCHTET-

CKHX y‘leGHI/IKOB, C60pHI/IKOB 3aga4,

http://ibooks.ru/ - snexTpoHHas OMOIMOTEYHAS CHCTEMA;

http://e.lanbook.com/ - sanexTpoHHas GuONIMOTEUHAs CUCTEMa U3AaTeNbCTBA «JIaHb;
https://znanium.com/ - 3y1eKTpOHHO-OUOJINOTEYHASI CHCTEMA,

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

http://lib.mexmat.ru/- snekrporHas OMOIMOTEKa MEXaHUKO-MaTeMaTH4ecKoro gakynbrera MI'Y;
http://eqworld.ipmnet.ru/ru/library/mathematics.htm - y4e0HO-00pa3oBaTenbHas bu3mKo-

MaTeMaTH4YecKast OMOIMOTEKA;

WWWw.exponenta.ru — Internet-kmacc no BbICIIEH MAaTEMATHKE;
http://www.wolframalpha.com/ - caiit, T7ie MOXHO IPOBEPUTH PELICHUE MATEMAaTHIYECKUX 33/1a4.



http://artlib.osu.ru/web/books/metod_all/1772_20110823.pdf
http://ufer.osu.ru/index.php?option=com_uferdbsearch&view=uferdbsearch&action=details&ufer_id=1607
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/

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

Onepanuonnas cucrtema PEJ] OC

2. IMaker oducHbix npunokenuii LibreOffice

3. IIporpammHas cucrema Jyisi OpraHu3aluy Bujaeo-KoHpepeHi-ces3un Webinar.ru

4. ABTOMaTHM3MpOBAaHHAs WHTEpPaKTUBHAs cucrteMa ceteBoro tectupoBanus - AUCCT (3apeructpu-
poBana B POCIIATEHT, CBuaerenbcTBO 0 TIOCYIapCTBEHHOM perucrpaunuu nporpammsl s OBM
No2011610456, mpaBooOnanatenb — OpeHOYprckuil roCyJapCTBEHHBIM YHHUBEPCUTET), PEKUM JIOCTyMa -

http://aist.osu.ru.

5. Jluneiinas anreOpa U MaTeMaTHYECKuil aHanu3 [ DJEKTPOHHBINA PECypC]: AIEKTPOHHBIA KypC B CUCTEME
Moodle / Tapacosa T.H., Pyukosa N.I'., OpeHO. roc. yH-T. — DnekTpoH. aaH. — OpenOypr: OI'Y, [2021 -
2022].— Pexxum poctyna: Diekrponusie Kypebl OI'Y B cucreme 00ydenus moodle. —

6. Jluneitnas ~ anreOpa [DnekTpoHHBI  pecypc]: OHJIAHH-KypC  Ha  mIatdopme
https://www.coursera.org/ - Coursera, pesxxuMm goctyma: https://www.coursera.org/learn/algebra-lineynaya

7. JIunelinas anreOpa ¥ aHAJIUTHUYECKAs T€OMETpUs [DIEKTPOHHBIN pecypc]: OHIaliH-KypC Ha IUIaT-
dopme https://www.lektorium/ - Jlektopuym, peskum gocryma: https://www.lektorium.tv/mooc2/26288

6 MaTepI/laﬂbHO'TeXHI/I‘leCKOC o0ecrneyeHue AUCHHUIIIIMHBI

Y4eOHble ayTUTOPUU JUIsl MPOBEICHUS 3aHATHH JEKIMOHHOTO THIA, CEMHUHAPCKOrO THUIMA, IS
IMPOBCACHUA TIPYIIIOBBIX W HWHAWMBUAYAJIBbHBIX KOHCYJII)TaIII/If/'I, TCKYICTO KOHTPOJIA H HpOMG)KYTO‘-IHOfI
aTTecTaluu.

AyIUTOpHH OCHAIICHBI KOMIUIEKTAMH YYCHHYECKOH MeOeIH, TEXHHUYECKUMH CPEICTBAMH O0yUYCHHS,
CITy>KalllUMU 715l IPeICTaBIeHUs yueOHoM nH(popMauu 00IbIION ayAUTOPHH.

[Tomemenue sl CaMOCTOSITEIIBHON PaOOTHl 00YYarONIMXCS OCHAIICHBI KOMITBIOTEPHON TEXHUKOM,
noakiIoueHHo Kk cetu "MHTepHer", W obOecrneueHHWEM JOCTyNa B JJIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.
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