HpaBureabcTBo Poccuiickoit @enepaunu

denepanbHOe roCy1apCTBEHHOE ABTOHOMHOE 00pa30BaTe/ibHOE YUPeKIeHue
BbICHIEr0 MPO(ecCHOHAIBHOI0 00pa3oBaHUA
"HaunoHaJbHBINA UCCIE0BATEIbCKUII YHUBEPCUTET
"BpIcIIas MIKO0JIA IKOHOMUKH "

@axkynbTeT ['0Cy1apCTBEHHOT0 ¥ MYHHUIIMIAIIBHOTO YIIPABICHUS
OO61eyHuBepcuTeTckas Kadeapa BpICIIEH MaTEMAaTUKU

IIporpamMmma qucHUNJIMHBI

Jin"HevHag ajreopa m MATEMATHYECKYVHH aHAJU3

st Hanpasienus 080200.62
MeHemKMeHT
MOATOTOBKHU OakaiaBpa
Cnenunanuzanus "['ocyaapcTBEHHOE U MyHULIMIIAIBHOE YIIPABICHUE'

Astop nporpammsbl: JlorsenkoB C.A., k.¢.-M.H., logv-hse@mail.ru

Ono6peHna Ha 3acenanuu Kadenpsl Briciield MaTeMaTuk « _ » 2011 r
3aB. kadenpoit Makapos A.A.

PexomennoBana cekuueir YMC «_ » 2011r
[Ipencenarens
VrBepxnena YC ¢dakynbreta IMY «  » 2011 r.

VYyeHslii cekperapb

Mockaa, 2011



IHoacnumenvnan 3anucka

1. ObsacTb NpUMEeHEeHHUsI U HOPMATHUBHbIE CCHLIIKH

Hacrosimast mporpamMma yueOHON AUCIUTIIMHBI YCTaHABIMBACT MUHUMAJIbHBIC TPEOOBAHMS K
3HAHUSAM U YMEHUSM CTYJIEHTA U OMpPEIeNsIeT CoAepKaHue U BUIbl YUEeOHbBIX 3aHIATHI U
OTYETHOCTH.

Nzyuenune kypca «JIuHeiiHas anreOpa 1 MaTeMaTUYECKHUI aHAJIU3» HE TpeOyeT
MpeIBApUTENLHBIX 3HAHUHN, BBIXOIAIINX 32 PAMKH POTpaMMBbI 00111e00pa30oBaTeNbHOM cpeTHen
IIKOJIBI.

[Iporpamma mpenHa3HaueHa s MpernoiaBaresiei, BeAyuX JaHHYIO TUCIUIUINHY, YIeOHBIX
ACCHUCTEHTOB U CTy1eHTOB HarpasieHus 080200.62 MeHeKMEHT TOATOTOBKH OaKajaBpa,
cnenuanuzanus "['ocyjapcTBEHHOE U MyHHUIMIIAJIBHOE yIpaBicHUe" .

[Iporpamma pa3zpaboTana B COOTBETCTBUU C paOOYUM y4eOHBIM TUIAHOM YHUBEPCUTETA TIO
Hanpasienuto 080200.62 MeHeKMEHT MOATOTOBKH OakanaBpa, CrieIuaTH3aliis
"["ocyaapCTBEHHOE U MyHUIIMITAIBHOE YIpaBjieHue" .

2. Ilesin ocBOEHUSI TUCHHUILJIMHBI

[enstmMu OCBOSHUS TUCIUTUIMHEI «JIMHEeHAs anredpa 1 MaTeMaTUYECKUN aHAIIN3) SBIISIOTCS
-opMHUpOBaHUE y CIIyIIATENICH BHICOKOH MaTEeMaTUUECKON KYJIbTYpPbI
-OBNIQ/ICHUEC OCHOBHBIMU 3HAHHMSIMH TI0 MaTE€MaTHUKe, HEOOXOIUMBIMH B MPAKTUYECKOU
9KOHOMHYECKOU ACATSIbHOCTH
-pa3BUTHE JOTHYECKOTO MBIIUICHUS U YMEHHS ONEpPUPOBATH aOCTPaKTHBIMU OOBEKTaMHU,
MPUBUTHE HABBIKOB KOPPEKTHOTO YIOTPEOJEHUS MAaTeMAaTHUYECKUX IMOHATHUA W CHUMBOJIOB JISI
BBIPXKCHUS PA3TUYHBIX KOJIMUECTBEHHBIX U KAYECTBEHHBIX OTHOIICHUI
-SICHOE IIOHMMAaHWE MAaTEMATUYECKON COCTABJIAIONIEN B OOIIEN TOATOTOBKE CIIEIMAJINCTA B
00J1aCTH 3KOHOMHKHU 1 MEHCI)KMEHTA.

Jlnga peanu3zanuMy IOCTABJIEHHOM L€NM B XojA€ H3yuyeHHsl Kypca <«JIuneiiHas anrebpa u
MaTeMaTUYECKUi aHaiau3»pelaeTcs 3afada 00eCHeueHUsl IIHMPOKOro, OOLIEro M J0CTaTOYHO
(yHIaMEHTAIBHOTO MAaTeMaTHYEeCKOTO 00pa30BaHUs CTYACHTOB SKOHOMHUYECKUX CIEIMaIbHOCTEH.
@OyHAaMEHTAIBHOCTh MOATOTOBKH BKIIIOYAET B €€0sl JOCTAaTOYHYH0 OOLIHOCTh MAaT€MaTHYECKHX
MOHATUI M KOHCTPYKUMH, OOECIEUMBAIOUIYI0 HIMPOKHHA CHEKTP MX HPUMEHHMOCTH, Pa3yMHYIO
TOYHOCTh (OPMYJIMPOBOK MAaTEMAaTUYECKMX CBOMCTB HCCIEAYEMBIX OOBEKTOB, JIOTHYECKYIO
CTPOTOCTb M3JI0KEHMSI MPEAMETA, ONMMPAIOLIYIOCS Ha aJ€KBATHBIM COBPEMEHHBIH MaTeMaTHUECKUN
A3BIK.

3. Komnerenuuu ody4armerocs, popMupyembie B pe3yJbTaTe 0CBOCHUS
AUCHMILTHHBI

B pesynbrare usydyenus kypca «JIuneiitHas anredpa 1 MaTeMaTHUECKUI aHAIN3» CTYACHTHI
JOJIKHBIL

-3HaTh U YMETh MCIIOJIb30BaTh MATEMaTUUYECKH anmapar JUisl pEIIeHNs MPUKIAIHbIX 3a1a4
SKOHOMUKH U YIIPaBJICHUS;

-MMETb NIPEACTABICHUE O MATEMATUYECKOM MOJEINPOBAHNN IPOCTENIINX SIKOHOMUYECKHUX
poOIIEM U COJePKATEITHHO HHTEPIIPETUPOBATH MOJTyJaeMble KOJTHYECTBEHHBIC PE3YIbTAaThl UX
pELIEHHUI;

-OBJIaJIETh HABBIKAMHU CAMOCTOSITENIbHOM pabOThI ¥ TOCTOSTHHO MOMOJIHATH CBOW YPOBEHB
3HAHHUH B CBETE COBPEMEHHBIX TEHJCHIINM Pa3BUTH MaTEMaTHYECKOIO HHCTPYMEHTAPUS IS



PEIICHNA SKOHOMHWYCCKUX 3a1a4.

B PE3YIbTATC OCBOCHUA JUCHUIIJIMHBI CTYACHT OCBAMBACT CICAYIOINEC KOMIICTCHIIMN:

q)OpMI:I 1 MCTOObI O6y‘lCHI/I$I,

Kon no OcHOBHBIE ITPU3HAKU OCBOCHUS CTIOCOGCTRYIOMIHE
KoMmnerenmnus dIrocC/ (ToxazaTenu TOCTIKECHUS Y
(hopMHPOBAHHUIO U PA3BUTHIO
HNY pe3ynbTaTa)
KOMIETEHIIUU

Crnoco0eH y4uThcs, CK- b 1| Iloka3aTenemM ocBOeHHUs ABISAIOTCS Jlexiuu, ceMuHapckue
IpUOOPETaTh HOBBIE OLIEHKH TEKYIIEero, IPOMEXYTOUHOTO | 3aHATHUS, JOMAIIHUE 3a0aHus
3HAHHSA, yMEHHUs Y UTOTOBOTO KOHTPOJIS

2
Crioco0eH periarth CK-b4 | IToka3zarenemM 0CBOECHUS ABJIAIOTCS Jlexuum, ceMUHApCKHE
npoOeMbl B OLIEHKH TEKYILETro, IPOMEXYTOUHOI0 | 3aHATHUS, TOMAIlIHUE 3a1aHus
npodeccHOHaTBHOM U UTOTOBOTO KOHTPOJIS
JEeITEIbHOCTH Ha OCHOBE
a”ajan3a U CUHTE3a
CrniocobeH paboTtath ¢ CK-b6 | [Toka3zarenem oCcBOCHUS SBISIOTCS Jlexunu, ceMHUHapCKHE

nH(popManuen: HaXOAHTh,
OIICHUBAThL U
HCIIOJIb30BATh
nHpopmaruio u3
Pa3IUYHBIX UCTOYHUKOB,
HEOOXOIUMYIO JTsI
pElIeHUs HAyYHBIX U
poeCCHOHAIBHBIX 3a]1a4

OIIEHKH TEKYIIET0, POMEXYTOYHOTO
Y UTOTOBOTO KOHTPOJIS

3aHATHA, JOMAIIHUC 3alaHUA

4. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrPaMMbl

Hacrosimas quciuuIimHa OTHOCUTCS K UKITY MartemaTuyecKux u C€CTCCTBCHHOHAYYHbIX

JTUCIUILTNH, 0a30Bast 9acTh, 00ECIIEYHBAIOIINX TIOJITOTOBKY OaKalaBpPOB.

OCHOBHBI€E TTOJIOKEHMS JUCHUITIIMHBI JOJI2KHBI OBITH MCITOJIL30BaHEI B JanbHeHIeM IpUu U3YyUYCHUU

CJICAYIONUX OTUCHHUILINH:

-T€OpHs BEPOSITHOCTE U MaTeMaTHUeCKasi CTAaTUCTUKA
-3KOHOMHYECKast Teopus ( MUKpo-1)

- SKOHOMHYECcKas Teopusi ( Makpo-1)

-3KOHOMHYECKasl Teopus ( MUKPOIKOHOMHUKA-2)

- BKOHOMHYECKas Teopus ( MAKPOIKOHOMHKA-2)
-MOJICJIMPOBAHUE U YIPABICHUE

-ME€TO/Ibl aHAJIN3a JaHHBIX U SKOHOMETPUKA




5. TemaTuyeckuii IJIaH y4e0HO JUCUUIJINHBI

No Tema AYJIUTOPHBIC YaChl CamocTosiTenbHast Beero
Jlekiuu CemuHapsb| paGota
DJj1eMeHThI JIMHelHOH
1 aJireopbl 1 AaHAJIUTHIECKOU 16 12 52 80
reoMeTpum
OCHOBBI aHAJIUTHYCCKOM
1.1 T€OMETPHUH U JINHEUHBIC 4 3 12 19
HIPOCTPaHCTBa
1.2 MaTtpunsl 4 3 22 29
1.3 CucremMbl TMHEWHBIX YPaBHEHUN 4 4 12 20
CoOcTBeHHBIE BEKTOPBI U
1.4 COOCTBECHHEBIC 3HAYCHUS 2 2 6 10
MaTpHILIbL.
KourponsHas pabGora 2 2

MarTeMaTH4YecKH aHAJIN3.
DYyHKIMH OJJHOMN nepeMeHHOon

DYHKIIUNA OOHON IEPEMEHHOM,

2.1 OCHOBBI TEOPHUH NPEACIOB, 4 4 10 18
HEIIPEPHIBHOCTH
22 HuddepenunansHoe 50 30
HCUMCIICHHUE
2.3 HMuTerpajbHOE€ UCUMCICHUE 4 16 24
KonTtpospHas paboTa 2 2
MaTteMaTH4eCKUii aHAIM3.
3 DYHKIHNHA HECKOJIBKHUX 14 10 38 62
nepeMeHHbIX

DyHKIIUHU HECKOJIBKUX

3.1 IIEPEMEHHBIX, OCHOBbI TEOPUH 2 2 10 14
peaesioB, HEIIPEPBIBHOCTH

DyYHKOUN HECKOIBKUX

35 IIEPEMCEHHBIX, 6 4 12 29
auddepeHnmaIbHOE
HCUMCIICHHUE
33 OkcTpemMyMsbl PyHKIUMN 6 4 16 26
HECKOJIbKHX IIePEMEHHBIX
HroroBas KOHTpoOJIbHas1 paboTa
UTOIro 46 34 136 216

6. ®opMBbI KOHTPOJISI 3HAHUI CTYJCHTOB

[Tpy n3yueHnH AUCHUILUIMHBI IPEAYCMOTPEHBI IBE MPOMEKYTOUHBIX KOHTPOJIBHBIX PAOOTHI
1 OJTHO JIOMaIllHEee 3aJaHne. 3a4eT MPOBOJUTCS B KOHIIE BTOPOIO MOJYJIs, 9K3aMEH — B KOHLIE
4yeTBepToro Moays. IlepBast KOHTpoIbHAs paboTa MPOBOAUTCS B CEPETUHE BTOPOTO MOJTYJIA,
BTOpas — B KOHIIE TPETHETO MOAYJISI, IPOJOJKUTEILHOCTh KOHTPOJIBHBIX paboT He npeBbiiaeT 80
MuHYT. [IepenucriBaHue KOHTPOJIBHONW PabOThl MIIM HAMMCAHUE KOHTPOJIBHON pabOTHI B
JIOTIOJIHUTENBHOE BpEMsI HE JIoIycKaeTcsl. Jlomallinee 3ajaHusl BBIAETCS B CEPEANHE YETBEPTOTO
MOJYJISL.



Tun dopma Moayns
KOHTPOJISI | KOHTPOJISI 1234
Texymuii | KonTponbHas 1)1 nucbMeHHas pabota 60
pabora MUHYT
Jomarninee 1
3aJjaHue
IIpomexy| 3auer 1 nucbMeHHas pabota 80
TOYHBII MHUHYT.
Hrorosel | Dx3aMeH 1 | nucemennas pabora 100
51 MHHYT

6.1 Kputepnu oueHKH 3HAHUI, HABBIKOB

ITo BceM (hopmaM OTUETHOCTH OLICHKHU CTaBATCs M0 10-0anbHOM mIKae, IPu 3TOM OICHKH
MOTYT He OBITh IIETIOYNCICHHBIMH, OKPYTJICHUE MPOBOAMUTCS 10 MEPBOM U (PBI OCIE 3aIATOM.
[Ipu BbICTaBICHUH UTOTOBBIX OLIEHOK IPOU3BOAUTCS OKPYTJICHHE A0 OJIMKAMIIero 1enoro yucia
(ecnu qpoOHas yacTh OlleHKH paBHa 0.5, TO OKpYyTJICHNE MPOU3BOJUTCS B OOJIBIIYIO CTOPOHY).
[lepeBon B 5-6asibHY10 HIKAITy OCYIIECTBISETCS COrJIACHO CEIyIONIeMY IPAaBHITY

0<Z <4 HeynOBIETBOPUTEILHO

4<7Z <6 yaOBIETBOPUTEIHHO

6<7Z <8 xopouo

8<Z<10 orimyHo.

AHajoru4Has 1Kasa UCIoJIb3yeTcs U ISl HUTOIOBOM OLIEHKH.

7. Conep:kanme TUCIUTIITAHBI

Pa3znesn 1. DineMeHTHI JIMHEHHOH aJre0pbl 1 AHAJIUTHYECKON reOMeTPpHUH

Tema 1.1. OCHOBBI AHAJIUTHYECKOW reOMEeTPUH U JIMHEHHbIE MPOCTPAHCTBA.

OnpeneneHre U NpUMEPHI JIMHEHHBIX MPOCTPaHCTB. BekTopsl. JIMHEHHbIE onepanuu Hajn
BeKkTopaMu. JIMHEWHas 3aBUCHUMOCTh M HE3aBUCHUMOCTh BEKTOPOB. basuc, KoopauHaThl,
pa3MEpHOCTh JIMHEHHOTO TMPOCTpaHCTBa. PasmokeHwe BekTopa 1o 0Oasucy. CkamsipHoe
MPOU3BEJICHUE BEKTOPOB. BhIUMCIEHUE CKAISIPHOTO MPOMU3BEACHUSI BEKTOPOB, 3aJJaHHBIX CBOMMH
KOOpAMHATaMHU. BplYMClieHHe UIMHBI BEKTOpPA M PACCTOSIHUS MEXKIY TOYKaMHU. YTOJI MEXIy
BEKTOpPAMH.

Paznmuunbie popmbl ypaBHEHHS MIPSMON Ha TUIOCKOCTH. YTOJ MEXIy NMpsSMbIMU. Paccrosinue
OT TOYKM [0 MNpAMOW. YPaBHEHUSA MPSIMOM U IUIOCKOCTH B IIPOCTPAHCTBE. YTOJI MEXIY
IJIOCKOCTSIMH, IPSIMBIMU, TPSIMOM U TJIOCKOCTBIO.

Tema 1.2. MaTpuusl.

Martpuupl 1 apudMeTHUecKue onepanuy ¢ MmarpunaMu. [loHsTre onpenenuTens n-ro
nopsiaka.. OnpeaenuTen KBaapaTHbIX MaTpHI] 2-ro U 3-ro nopsakoB. CBOWCTBA ONpeAEeTUTENEH U
CHOCOOBI UX BBIYUCIICHHS. DJIeMEeHTapHbIe TpeoOpa3oBaHus MaTpHLbl. PaHT CHCTEMBI BEKTOPOB,
paHr ManI/IHLI nu CHOCO6I>I UX BBIYHUCJICHUS.



Tema 1.3. Cucrembl JIMHEHHBIX YPAaBHEHHIA.

CucreMbl TMHEMHBIX HEOJAHOPOAHBIX yYpaBHeHUH. KpuTtepuii coBMecTHOCTH. CHCTEMBI IMHEHHBIX
OJTHOPOJHBIX aNreOpanyeckux ypaBHEHUH, TeopeMa 0 pa3MEPHOCTH MPOCTPAHCTBA PEIICHUI.
VYcnoBus CylecTBOBaHUS HETPUBUAIBHOTO PEIICHUS OJHOPOAHONW CHUCTEMBI JIMHEMHBIX
anreOpandeckux ypaBHeHui. CTpyKTypa O0ILero pemeHuss HEOAHOPOIHONW CUCTEMBbI JTMHEHHBIX
ypaBHEHUH. Pelienne cucteM JUHENHBIX anredpanyeckux ypaBHEHUM MeToioM ['aycca u MmeToioM
Kpamepa. CymiecTBoBaHHE M HAX0XKJI€HHE 00paTHONW MaTpUIIbl, MATPUYHbBIC YPABHEHHUSL.

Tema 1.4. CoOCTBeHHBIC BEKTOPBI H COOCTBEHHbIC 3HAYCHUSI MATPHLI.
CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUCHUS IMHEHHBIX OMEPaTOPOB.
[TprMeHeHHe 371eMEHTOB JTUHEWHOM anreOpsl B 3KOHOMUKE: MoJielb JIeoHTheBa

MHOTOOTPACIEBON SKOHOMHKH, MOJIENTb MEKIYHAPOJHON TOPTrOBIIH.

Paszpen 2. MaremaTnueckuii anaau3. ®yHKIMU OAHOMN NePEeMEHHOM.

Tema 2.1. ®yHKUMHU OTHOM MepeMeHHOI, 0CHOBBI TEOPUM TPe/1e/I0B, HENPEPHIBHOCTD.

[Ipenen nocnenoBarenbHOCTH U Tipeaen GpyHkunu. OCHOBHBIE TEOPEMBI O IIPEEIaX.
[Mopsmox ManocTi. DKBUBaJICHTHBIE OECKOHEYHO MaJble (YHKIIMH U UX UCIIOJIb30BAHUE TIPH
BBIYUCIICHUU IPEACITIOB.

HenpepriBHOCT GyHKIIUHN B TOUKe. HenpepbIBHOCTh CyMMBI, IPOU3BEICHUS U YaCTHOTO
HETPEPBIBHBIX (DYHKIIHMIA, HEIPEPHIBHOCTH CIOKHOMN (pyHKIMH. TOUKHM pa3ppiBa QyHKINN U UX
knaccudukanus. Teopembl 0 PyHKINAX, HEIPEPHIBHBIX Ha OTPE3KE: TEOpEMa O MIPOMEKYTOUHOM
3HaueHuH, 1-s1 u 2-1 Teopemsl BeiiepmTpacca.

Tema 2.2. IndpepenunaibHoe HCUUCTCHUE.

[Tpon3BoHas pyHKLIUHU B TOUKE, €€ TEOMETPHUECKU, (PU3NUECKHI U S5KOHOMUYECKHUIA
cmbich. JJuddepermnman GpyHKIUN.

[TpaBuna nquddepeHIpoBaHUS CyMMBI, IPOU3BEIEHHS U YACTHOTO ABYX (DYHKIIHHA.
Jlorapudmmueckoe nuddepenuporanue. [Iponssoanas odpatHoii pyHkimu. Tabnuia
MIPOM3BOIHBIX OCHOBHBIX 3JIeMeHTapHbIX QpyHKUui. [IponsBoanas cnoxxHo ¢pyHkuuu. HesBHO
3amanHas GyHKus u ee quddepennnuposanue. [IponszBoanas GyHKINH, 3a1aHHON
napameTpuiecku. IIoHsATHE 0 MPOM3BOAHBIX BBICIIMX MOPSIKOB.

[Tpumenenne nuddepennmana Kk puOIMKEHHBIM BEIYUCICHHSIM. [IOHATHE 21acTHIHOCTH
GbyHKIUY.

Teopemsr o muddepenmpyembix pynkuusax (Gepma, Pomst, Jlarpamka, Komm). [Ipasuiio
Jlonurans packpsiTust HeonpeaeneHHoctei 0/0 u co/co. @opmyna Teiinopa ¢ OCTATOYHBIM YJICHOM B
¢dopme Ileano. YcnoBus MOHOTOHHOCTH (DyHKIHA. JIOKaJIbHBIE SKCTPEMYMBI (DYHKITHIA,
HE00XO0/IMMOE U I0CTaTOYHOE YCIIOBUE dKcTpeMyMa. OTbICKaHHe HauOOJIbIIEro 1 HAMMEHbIIETO
3Ha4eHUH (PYHKIWU Ha oTpe3ke. HampaBineHne BBITYKIOCTH U TOUKH repernda rpaduka GpyHKIIH.
Brimykible GyHKINMU M TEOPEMbI 00 3KCTPEMYMaXx BBIMYKIBIX (QyHKIUI. ACUMITOTHI KPUBBIX.
OO6mast cxema uccnenoBaus QyHKIMA U TIOCTPOCHUS MX TPAPHKOB.

[TpunoxeHus TpOU3BOJHBIX B YKOHOMHUECKOW TEOPHH.

Tema 2.3. UHTerpanbHoe MCYHCICHUE.

[TepBooOpasnas. HeonpeneneHHbIN HHTETPAI U €T0 CBolicTBa. Tabauia OCHOBHBIX
HEOIPECIECHHBIX UHTETPAJIOB. 3aMeHa IEPEMEHHON B HEOTIPEAEIEHHOM UHTETpaJIe.
WuTerpupoBanue no yactsaMm. HTerpupoBanne nNpocTelinX paoHaibHbIX IpoOeil.

3azaya 0 BBIUMCIICHUH IUIOLIAIM KPUBOJIIMHENHON Tpanenuuu. OnpeeneHHblil HHTerpail u
ero cBorcTea. Teopema O IPOU3BOAHON OIPEAEIICHHOIO NHTErpaJia 10 IEPEMEHHOMY BEpXHEMY
npeneny. @opmyna Hetotona-JleiiOnuna. MHTerpupoBanue KyCOuYHO-HETIPEPHIBHBIX (PYHKITHIA.



Brrurciienue onpeaeneHHoro HHTErpaia MeToI0M 3aMEHbI epeMeHHOM. HTerpupoBaHue no
yacTsiM. HecoOcTBeHHBII HHTETpal.

Pa3znen 3. MaremaTnueckuii anaiau3. ®yHKIMH HECKOJIbKHUX NePeMEHHBbIX.

Tema 3.1. @yHKIIUM HECKOJIbKHUX NlepeMEHHbIX, 0OCHOBbI TEOPHH Npee/ioB, HeNMPEePbIBHOCTD.
Onpenenenne GyHKIMU ABYX NTEPEMEHHBIX. | 'eoMeTpruyeckast HHTeprpeTayst QyHKInI
IBYX nepeMeHHbIX. JInHuu ypoBHs. O6001eHne Ha GyHKINN TPOU3BOIBHOIO YHCIIAa IEPEMEHHBIX.
IIpenen u HenpepbIBHOCTh (YHKIUN HECKOJIBKUX MEpEMEHHBIX. TOUKH pa3pbiBa (PyHKIIHH.
dopMyIMpPOBKAa OCHOBHBIX CBOMCTB (DYHKIIMH, HEMTPEPBIBHBIX B 3aMKHYTOW OrpaHUYEHHON
obnacTH.

Tema 3.2. @yHKIIUM HECKOJIBKHX NePeMEHHBIX, TH((epeHInaTbHOe HCYHCICHUE.

YacTHble TPOU3BOAHbIE (PYHKIIMI MHOTHX IEPEMEHHBIX M UX T€OMETPUUYECKUNA CMBICII.
Huddeperunpyemocts GyHKINH MHOTHX MTepeMeHHbIX. JlocTaTrouHoe ycioBue
muddepennupyemoctu. [lepsoiit nuddeperman GyHKIUNT HECKOTBKUX TEPEMEHHBIX U €T0
MPUMEHEHHE B IPUOIMKEHHBIX BRIYHACICHUSX. YaCTHBIE TPOU3BOIHBIC CIIOKHOW (DYHKITHH.

[TpousBosHas no HampasiaeHuto. I'paanenT GyHKMK 1 ero cBoiictBa. YacTHele
MIPOU3BOIHBIC BBICHINX MOPSIKOB. DOPMYIHPOBKA TEOPEMBI O IEPECTAHOBKE MOPSIIKA
muddepennupoBanus. Juddepenunanst Boiciiero nopsaka. @opmyna Teiinopa ans GyHKIUN
HECKOJIbKUX TIEPEMEHHBIX.

Tema 3.3. IkcTpeMyMbl GyHKIHMH HECKOJIBKHUX NIEPEMEHHbIX.

Heob6xonumoe ycnmoBue oskctpemyma. KBaapatuunas ¢opma u  ee  MaTpuua.
3HakoomnpeneneHHble KBagpatuuHble (opmbl. Kpurepuit CunbBecTpa NOCTOSHCTBA 3HAKa
KBaJpaTU4YHOM (opmbl. JlocTaTouHblEe yCIOBHS MaKCUMyMa M MHMHUMYyMa. Bpimykible (yHKIMU
MHOTHX TIEpEMEHHBIX. TeopemMbl 00 IKCTpeMyMax BBITYKIJIBIX (YHKINH.

VY cnoBHBIM 3KCTpeMyM (PyHKIIMM MHOTHX IIepeMeHHbIX. MeToJ MHOXKuTenel Jlarpanka.
I'eomeTprueckas HHTEpIIpeTaLUs HEOOXOMMOI0 YCIOBUS JIOKAJILHOIO YCIOBHOIO 9KCTPEMYMA.
JlocTaTouHOE yCIOBHE JIOKAIBHOTO YCIOBHOTO 3KcTpeMyMa. Haxoxxaenne Hanboiabmmx u
HaMMEHbBIINX 3HAaYeHUH (PyHKINH HECKOJIIBKMX IEPEMEHHBIX B 3aMKHYTOM OrpaHU4YE€HHOM 001acTy.

@DyHKIMH HECKOJIBKUX MTEPEMEHHBIX B 3a/ladaX SKOHOMUKH. ONTUMU3alMOHHBIE 3a7ja4l Ha
OCHOBE ITPOU3BOICTBEHHBIX (DyHKIHA. [[oHATHE 0O METOIe HAMMEHBIINX KBaJPaTOB.

8. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

[Ipu peanuzanuu ceMUHAPCKUX 3aHITUIA UCTIONB3YIOTCS AKTUBHBIE U HUHTEPAKTUBHBIC (DOPMBI
MPOBEICHUS 3aHATHA.

9. Onenoynblie cpeacrBa AJs TEKYIIEro KOHTPOJIA H aTTECTAIlMU CTYACHTA

9.1 TemarTuka 3aqaHull TEKyIEro KOHTPOJIS

Kontponbnas padota 1. TemaTuka 3aganuii: TuHEHas anreopa.
Konrponbnas padora 2. TemaTHka 3a1aHuil: MaTeMaTHYeCKUA aHATU3, QYHKLUS OJJHON
MEPEMEHHOM.

9.2 BOHPOCLI AJIF OHCHKH KaYeCTBAa OCBOCHUSA TN CIUIIIMHBI

1. BekTopbl, TMHEHHbBIE ONIEpallU HaJl BEKTOPAMH.
2. CkansipHO€ IPOU3BEIEHUE BEKTOPOB.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.

33

38

46.

47.

JInneliHas 3aBUCHMOCTD U HE3aBUCUMOCTh BEKTOPOB.

basuc xoopanHaThl pa3MEpPHOCTH JIMHEHHOTO POCTPAHCTBA.

Pasnoxxenne BekTopa 1o 6asmucy.

Matpuupbl 1 onepaluy HaJl HUMU.

Onpenenurens, €ro CBONCTBA, BHIYMCIICHUE.

MuHop, anredpandyeckoe 0MOIHEHHE.

Panr matpuns!.

Cucrema JIMHEHHBIX YpPaBHEHUHN, OCHOBHBIE TIOHATHUS.

Teopema Kponekepa-Kanemnn.

Mertobl peleHuss CUCTEM JIMHEUHBIX YPaBHEHUM.

OaHOpOHBIE CUCTEMBI JIMHEWHBIX YpaBHEHUH. ba3zucHble 1 cBOOOAHbIE IEPEMEHHBIE.
OO0parHas maTpuLa.

Marpuussle ypaBHEHUS.

CoOcTBeHHbIE 3HAYEHHS U COOCTBEHHBIE BEKTOPBI.

IlociemoBaTeIbHOCTE. [Ipenen IOCJICIOBATCIILHOCTH. CBoiicTBa MpEIEIOB
IIOCJIEJOBATEILHOCTH.

[Ipenen pyHkimy.

OCHOBHBIE TEOPEMBI O peaenax QyHKIHH.

Beckoneuno maineie ¢pynkmmu. MIx cBoicTBa.

CpaBHeHue 0€CKOHEYHO MaJIbIX (DyHKIMI. DKBUBaJICHTHBIE OECKOHEUHO MaJbI€.
Beckoneuno 6onpmme Gynkmun. Mx cBoiicTsa.

HenpepbiBHOCT pyHKIIMH. OCHOBHBIE TIOHATHSL.

Touku paspsiBa, ux kiaaccuukanus. [pumeps.

CaoiicTBa (yHKIMH, HETPEPBHIBHBIX B TOUKE.

Huddepennnan. ['eomerpuyeckast HHTEPIPETALIHSL.

[TponsBoHas pyHKLIUH B TOUKe. [ eoMeTprudeckas HHTepIpeTanus.

OcHOBHBIE TEOPEMBI 0 TUPPEPEHITIPYEMBIX (PYHKIUAX.

[Ipon3BoiHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIHHA.

[IpousBonHas crnoxxHoW ¢yHkumu. IIpowsBogHas (yHKIMH, 3amaHHON HesiBHO. [Ipom3BomHas
(GyHKIMH, 331aHHON TapaMEeTPUYECKH.

[IpaBuio Jlonurans.

Hcnonb3oBanue NMpoOU3BOAHOM Ui uccienoBaHUs (YHKIMH Ha MOHOTOHHOCTb, HKCTPEMYM,
BBIYKJIOCTh, BOTHYTOCTb. TOuku neperuoa.

. IIpon3BOIHBIE BBICIIUX MOPAIKOB (PYHKIIUN OJHOM MEpEMEHHOM.
34.
35.
36.
37.

[IepBooOpasnas. Heonpenenenuslii naTerpan. CBoiicTBa HEONPEAECIEHHOTO HHTErpaia.
MeTo/1bl MHTETPUPOBAHHUS: 3aMEHA NMEPEMEHHOM.

MeTo1bl UHTErpUPOBAHNUS: HHTETPUPOBAHUE TI0 YACTSM.

MeTtoabl HMHTErpUpOBaHMS HEKOTOPHIX KIACCOB JJIEMEHTApHbIX (YHKIMH: 31eMeHTapHbIe
IpoOu, paroHaIbHbIE (PYHKIINU.

. OnpeneneHHpll HHTErpai. I'eoMeTpuuecKnuii CMBICII.
39.
40.
41.
42.
43.
44.
45.

CBolicTBa ONpeAEIEHHOr0 HHTErpaa.

®opmyna Herorona-JleiiOHuma.

Heco6cTBennbie naTerpansl. CXOQUMOCTb U PACXOAMMOCTb HECOOCTBEHHBIX HHTETPAJIOB.
[Ipon3BosHbIe QYHKIMN HECKOIBKUX IIEPEMEHHBIX.

[Ipou3sBoHBIE CIIOXKHOM (DYHKIIMM MHOTHX TIEPEMEHHBIX.

IIpon3BosiHbIE BBICHIMX MOPSIKOB (PYHKIIMU MHOTUX NEPEMEHHBIX.

JIoKanbHBIM AKCTpEeMyM (YHKIIMM MHOTHX IepeMeHHbIX. Heobxomumoe u 10CTaTOYHOE
YCIIOBUE DKCTpEMyMa.

JIOKanbHBIM YCIOBHBIH OKCTpeMyM (YHKIIMM MHOTUX THepeMeHHBIX. Heobxomumoe u
JIOCTaTOYHOE YCJIIOBHE DKCTPEMYyMa.

Haxoxxnenne HanOONbIIEr0 M HAaUMEHBUIETO 3HAUYEHUH (DYHKIIMHM HECKOJIBKMX MEPEMEHHBIX B
OTPaHUYCHHOW 3aMKHYTOH 00JIacTH.



9.3 Ilpumepsnl 3aJaHU IPOMEKYTOYHOT0 /UTOTOBOT0 KOHTPOJIA

[Ipumeps! 3a1aHN TEKYILIETO, IPOMEKYTOUHOTO U HTOTOBOTO KOHTPOJIS PUBOASTCS Ha
NEePCOHAIBHON CTpaHUIIE MPENoAaBaTelis Ha caiiTe 00LIeyHUBEPCUTETCKOM Kadeapbl BbICILIEH
MaTEMaTHKH.

10. ITopsinok popMUpPOBAHUSA OLEHOK M0 TUCHUILIHHE

3ayeTHas OLIEHKA 3a MEPBBIE IBa MOIYJIS MONTydaeTcs o cienyomeil popmyne: Z=0,4*K,+0,6*W ,
rae Z — 3adeTHas orieHKka, K| — olleHKa 3a rmepByIo KOHTPOJIbHYIO paboTy, W — OIIeHKa 3a 3a4E€THYIO
KOHTPOJIbHYIO paboTy. Eciiu 3aueTHast KOHTpoIbHAs paboTa HaMMCcaHa HEYIOBICTBOPUTEILHO, TO B
KauecTBE 3a4€THOM OLIEHKU CTAaBUTCS HEYOBJIETBOPUTENHbHO(2). ITOroBas sk3ameHallMoHHas
OLIEHKA B KOHIIE YETBEPTOrO MOJIYJIS IOIydaeTcs 1Mo ciexyromeii popmyie:
1=0,3*7Z+0,2*K,+0,1*D+0,4*E, rne I — utoroBas onenka, K, - orieHka 3a BTOpyr0 KOHTPOJIbHYIO
paboty, D — orienka 3a momarnraee 3aganue, E — o1jeHKa 32 UTOTOBYIO KOHTPOJIbHYIO paboTy 1o
BCEMY KypcCy, MPOBOJAMMYIO B KOHIIE YeTBepTOro MoAyJs. Eciu urorosasi KoHTposibHas paboTa
HarmucaHa HEeyAOBIETBOPUTEILHO, TO B KAUECTBE UTOTOBOW OIICHKU CTaBHTCS
HEYIOBJICTBOPUTEIHHO(2).

[TepenucriBaHUEe KOHTPOJIBLHOUM PaOOTHI MIIH HAMTMCAHUE KOHTPOIBHOU PabOThI B JOMOIHUTEIHHOE
BpeMSI HE JIOITYCKaeTCsl.

11. YueOHO-MeTOAN4YecKOe U HH(POPMAIIMOHHOE O0ecTedeHue TN CIUIINHBI

11.1 ba3oBblii yueOHUK

OO6mwmit Kypc BBICIICH MaTeMaTHUKH sl SkoHOMHUCTOB: YueOnuk/Ilog pex. B.M. Epmaxoga.
M.: HH®PA-M, 1999.

11.2 OcHoBHas JuTepatrypa

12 bexknemumes J[.B. Kypc ananmuTnueckoil reomeTpuu U JIMHEHHON anreOpbl: YueOHUK. M.:
Bricmias mxona,1998.

13 Kpacc M.C. MaremaTuka sl SKOHOMHUYECKHUX crienuainbHocTeit: YueOnuk. M.: UHDOPA-
M,1998.

14 Kpacc M.C., UynpeiHoB B.II. OcHOBBI MareMaTHKu M €€ NPUIIOKEHUS B SKOHOMHYECKOM
obpaszoBanuu: YueOHuk. M.: Jleno,2000.

15 KysnenoB b.T. Marematuka: VY4eOHMK JUIsI CTYJCHTOB BY30B, OOYyYaloImUXcs IO
CHEHATbHOCTIAM S3KOHOMMKH U ynpasieHus. M.: KOHUTU-TAHA, 2004.

16 COopHHK 3a/1a4 TIO BBICIIIEH MaTeMaTHKE JJII SKOHOMHUCTOB: YueOHoe mocooue/ [Tox pen. B.U.
Epmakosa. M.: UHOPA-M,2001.

17 Illumaue B.C. 3amayHuK 1O BBICIICH MareMaTHKe: YdeOHOe mocoOue ansi By30B. M.:

Bricmiag mkosna, 2001.
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12.

13.
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18.

19.

byrpos f.C. Huxonbckuit C.M. [luddepeHnuanbHoe UM HHTETpajibHOE HCUUCIICHHE:
YyeOuuk. M.: Hayka, 1988.

byrpos A.C. Hukonbckuit C.M. DOnemeHThl JIMHEWHON anreOpsl M aHAIUTUYECKOU
reomeTpun: YueOHUK 11 By30B. M.: Hayka, 1988.

bypmuctpoa E.b., Jlo6anoB C.I'. JluneiiHas anreOpa C 3J€MEHTaMHM aHAJIUTHYECKOM
reomerpun: YueOHoe nocodue. M.: M3n-so ['Y-BIID, 1998.

Brictrass maremartuka Juisi MeHekepa: YdeOHoe mocobme st By3oB / Ilom pen. B.B.
JlebeneBa. M.: duncratuadopm, 1999.

Briciias matematuka A S5KOHOMHCTOB: YueOnuk s By3oB / [lox pen. H.III. Kpemepa.
M.: banku u 6upxu, FOHUTH, 1998.

I'pec I1.B. Marematuka i ryManuTapues: YuebHoe nocodue. M.: FOpaiit,2000.
I'puroprer C.I'. JIunelinas anredpa: YueObHoe mocobue mo Beiciiei maremaruke. M: MBI
Mapxketunr, 1999.

I'puropseB C.I'. BekropHas anreOpa M aHalIuTHUYECKass reoMeTpusi: YueOHoe mocolue 1o
BoIciieit matematuke. M.: UBL] Mapxkertunr, 2000.

Epycamumckuii  SI.M. JluckperHas MaTeMaTuUKa: TEOpHs, 3aJauyd, HNPUIOKEHUs. M.:
By3oBckast kHura, 1999.

XKak C.B. Maremarnueckue MoOJENM MEHEI)KMEHTa M MapkeTuHra. PocroB-Ha-/[oHy:
JIallO,1997.
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Konecuukos A.H. Kpatkuii kypc MaremaTuku Uil SKOHOMHUCTOB: YueOHoe mocodue. M.:
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Komsirun FO.M., Jlykankun I'.JI., SlkoBneB I'.H. MartemaTuka. Anrebpa u 3JieMEHTapHbIE
¢byuknun: Yaeonoe nocodue. Y. 1. M.: Arap, 1999.
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CneunanbHas nurepatypa, 1996.

Harancon W.I1. Kpatkwuii kypc Beicmeit matematuku. CII0.: Jlans, 2001.

ITucemennsiii [I.T. Beicmas marematuka. 100 sK3aMeHalMOHHBIX OTBETOB. 1 Kypc.
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Kpemep H.II., Tpummn WU.M., Ilytko B.A. u ap.; [loxg pen. mpod. H.III. Kpemepa. M.:
IOHUTU-AHA,2002.
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A.B. E¢pumona u B.I1. lemunosuya. Y.1. M.: Hayka, 1993.

CononosuukoB A.C., babGaiines B.A., bpauno A.B., [llanmpa W.I'. Marematuka B
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