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1. O6nacTtb npuMMeHeHnda u HoOpMaTUuBHbIE CCbLIJIKA

Hacrosimas mporpamma ydueOHOM AUCIUIUIMHBI yCTaHABIMBAET MUHUMAJIbHBIE TPEOOBAHUS
K 3HAHHUSAM U YMEHUSIM CTYJICHTA U OMpeIessieT CoAepKaHue U BUIbl yUeOHBIX 3aHATHIA U
OTYETHOCTH.

Uzyuenne kypca «Anrebpa u aHanu3» He TpeOyeT NpeABapUTENbHBIX 3HAHHUM, BHIXOISIIINX
3a paMKHU IIPOrpaMMBbl 00111€00pa30BaTEHLHOM CPETHEN IITKOJIHI.

[TporpamMma nmpenHazHayeHa [l MpenoiaBaTeNeil, BeAyIuX JaHHYO TUCIUILINHY,
y4eOHBIX acCUCTEHTOB U cTyJeHToB HanpasieHus 040100.62 Coruosiorust HoAroTOBKU
OakanaBpa.

[Iporpamma pa3zpaboTaHa B COOTBETCTBUU C padOYUM YUEOHBIM IJIAHOM YHUBEPCHUTETA IO
Hanpasnenuto 040100.62 Cormonorus moAroTOBKU OakanaBpa.

2. Llenn ocBoeHusa ancumnnuHbl

[enstMu OCBOCHMSI TUCIUTUIMHBI « ANreOpa U aHau3» SIBISIFOTCS

-hopMHpOBaHUE y CIIyIIATENIeH BBICOKOW MaTeMaTUUECKOU KYJIbTYPbI

-OBJIa/ICHHE OCHOBHBIMH 3HAHHUSIMH 110 MAaTEMaTHUKE, HEOOXOTUMBIMU B MPAKTHYECKON
COLIMAIbHO-9KOHOMUYECKOH JESATENBHOCTH

-pa3BHUTHE JOTHYECKOTO MBIIUICHHUS] U YMEHHSI ONIEPUPOBATh a0CTPAKTHBIMU O0BEKTaMH,
MIPUBUTHE HABBIKOB KOPPEKTHOTO YIOTPEOICHUS MAaTEMAaTUYECKUX TTOHATUI U CUMBOJIOB JIJIS
BBIPAKEHMSI PA3JIMUHBIX KOJIMYECTBEHHBIX U KAUYECTBEHHBIX OTHOIICHUI

-sICHO€ TIOHUMaHNE MaTEeMAaTHYECKOM COCTABJISIFOIICH B OOMIEH MOATOTOBKE
CIEIMalCTa B 00JIaCTH COLIMOJIOTHH.

Jliig peanu3anyy NOCTaBIEHHON LIENIH B X0/ U3yUeHUs Kypca «Anredpa v aHaIu3»
periaercs 3aa4a 00ecrneyeHus IIMPOKOro, OOIIEro U J0CTaTOYHO (yHIaMEHTAIBHOTO
MaTeMaTUYeCKOro 00pa30BaHusl CTYACHTOB COIMATbHO-9KOHOMUYECKHUX CIIeIUAIbHOCTEH.
OyHIaMEHTATBFHOCTD MMOATOTOBKH BKJIIOYAET B Ce0s TOCTATOUHYIO OOIIHOCTh MAaTEMaTUYECKUX
MOHSATUN U KOHCTPYKIUH, 00ECIIEYNBAIOIIYIO IMUPOKUHN CIIEKTP UX MPUMEHHUMOCTH, PA3yMHYIO
TOYHOCTh (POPMYITHUPOBOK MATEMATUYECKUX CBOWCTB UCCIEIYEMbBIX 00OBEKTOB, JIOTHUECKYIO
CTPOTOCTh U3JI0KEHUS MPEAMETA, OMUPAIOLILYIOCS HA aICKBATHBIA COBPEMEHHBIN
MaTEMaTUYECKHM SI3bIK.

3. KomneTeHuun obyyvarouerocsi, popMmupyemMbie B pe3ynbTaTe
OCBOEHUSI AUCLMNIIUHBI

B pesynbrate u3ydeHus Kypca «Anredpa U aHajIu3» CTYACHTHI JOJDKHBI:

-3HaTb U YMCTb UCIIOJIb30BATh MaTeMaTHIECKUU amnmnapat IJisd pelICHUd IMPUKIaJHbIX
3a7a4 B 00JIACTH COLMOJIOTHH U SKOHOMUKH;

-BJIQIETh HABBIKAMHU MaTeMaTU4YeCKOl (popMalu3aIiy 3aa4, yMETh IPUMEHSTh
HEOOXOAMMBIM MaTEeMAaTHYECKUH HHCTPYMEHTAPUI TTPU BHIOOPE M1 00OCHOBAHUH PEIIICHHUI;

-UMCTb MMPCACTABJIICHUC O MATEMATUICCKOM MOACIIMPOBAHUA HpOCTCﬁMHX
COILIMOJIOTHYECKUX U SKOHOMHUYECKHX TPOOIIEM U COIePIKATEIbHO HHTEPIPETHPOBATh
[10JIy4aeMble KOJIMYECTBEHHBIE PE3YJIBTATHI UX PELICHUN;

-BJIQICTh HABBIKAMH CAMOCTOSITEIIBHOM pabOTHI M MOCTOSIHHO TOTIOJHATH CBOH YPOBEHB
3HaHUH B CBETE COBPEMEHHBIX TEHJCHIIUN Pa3BUTHUS MATEMAaTUYECKOIO HUHCTPYMEHTApHs IS
pEIIeHHS COIIMOJIOTUIECKUX M YKOHOMHUYECKUX 3a71ad.

B pesynbpTaTe 0CBOCHHS NUCIMIUIMHBI CTYICHT OCBAWBACT CIEAYIONINE KOMIIETEHITUH



OCHOBHBIC TTPU3HAKT

®DopMBI U METOIIBI 00YUEHHS,

Kox mo
KoMreTeHmus Broc/ OCBOCHHSI (ITOKa3aTenn CITOCOOCTBYIOIITHE
Y JOCTHXEHUSI (GopMUPOBAHHIO U PA3BUTHIO
pe3yJbTara) KOMIICTCHIIUH

CnocobeH yuuThes, CK-b 1 | IToka3aTeneM OCBOCHUSI JleKyH, CEMHHAPCKHE
TIPHOGPETaTh HOBBIE SIBIISIFOTCS OLICHKU 3aHATHS, JOMAIIHIE 3aJaHHs
3HAHUSA, YMEHUS TCKyIIero,

IPOME3KYTOYHOTO U

HUTOrOBOI'O KOHTPOJIA
CnocobeH pemaTb CK-b4 | Tloka3aTeneM OCBOCHHUS Jlexiuy, ceMUHApCKue
IPOGIEMEI B SBIISFOTCS OLICHKU 3aHSATHUSL, TOMALIHUC 3aaHUs
npogeccruoHaIbHON TEKyIHEro,
JEATENBHOCTH HA OCHOBE [IPOMEXKYTOUHOTO 1
AHAIIN3A 1 CHHTC3a HTOTOBOTO KOHTPOJISL
CnocoGeH paboTats ¢ CK-B6 | ITokasaTeneM OCBOCHHS Jlexiuu, CeMUHApCKIe

uH(popManueii: HaXoIuTh,
OLICHUBATh U
UCTIONIb30BAaTh
UHPOPMALIHIO U3
Pa3IUYHBIX UCTOYHHUKOB,
HEOOXOAUMYIO JJIs
pELICHUS] HAyYHBIX U
npodecCHOHATIBHBIX 33124

ABJIIFOTCS OLICHKU
TEKyIIEero,
MPOMEXYTOYHOTO U
HUTOTOBOTO KOHTPOJIS

3aHATHA, JOMAITHUEC 3aaHUA

4. MecTo AMCUMNIIMHLI B CTPYKTYype obpa3oBaTesibHOW NporpamMmbil

HaCTOSIH_IaH AUCIHUIIIINHA OTHOCUTCA K LII/IKJIy MaTeMaTI/I‘IeCKI/IX nu eCTCCTBeHHOHaquBIX
JTUCITUTIIINH, 6a30Bast 4acTh, 00ECIICYMBAIOIINX TTOATOTOBKY OaKaTaBpOB.

OCHOBHBIC ITOJIOKCHUS JUCHUIIIIMHBI JOJIXKHBI GBITB HCITIOJIb30BAHKBI B I[aHLHeﬁIHeM HpI/I
W3YYCHHUH CJICTYIONINX JUCIATLINH:

-TCOpU BGpOHTHOCTef/'I U MaTeMaTHYCCKasa CTaTUCTHUKaA

-DKOHOMHYECKasi Teopust ( MUKPOIKOHOMUKA)
-3KOHOMHYECKast Teopus ( MAaKPOIKOHOMUKA)
-aHaJIM3 COIMOJIOTUYECKUX TAaHHBIX

-MAaTCMATHYCCKOC MOACITIUPOBAHNUC COITUAJIBHBIX ITPOICCCOB




5. TemaTyeckui nnaH y4ye6Hon ANCLUNSIUHDI

No Tema AvynuropHble yacel | CamocTosTenbHast Beero
Jlexuuu |CCMI/IHapr pabora
IlepBbIii MOAYJIb
DJieMeHTHhI JUHeIHOH
1 anareGpbl 1 AHAJIUTHYECKOH 16 16 74 106
reoMeTpuu
OCHOBBI aHAITUTUYECKOU
1.1 Te€OMETPUHU U JUHEUHBIE 4 4 12 20
POCTPAHCTBA
1.2 Matpunsl 4 24 32
1.3 CucreMbl JIMHEWHBIX ypaBHCHUN 30 40
CoOCTBEHHBIE BEKTOPHI U
1.4 COOCTBEHHBIC 3HAUCHUS 2 2 8 12
MaTpHUIBL.
1.5 KoHTpoabHas pabora 2 2
Bropoii moayab
5 MaTeMaanecfcnﬁ aHaJIu3. ) 12 16 7 100
PDyHKIHMH OJHOH nMepeMeHHOM
DYHKIMU OOHOM ITIEpEMEHHOM,
2.1 OCHOBBI TEOPHH MPEIECIOB, 2 4 16 22
HEIPEPbIBHOCTh
29 Jduddepennuansaoe 6 30 42
MICUHMCIJICHUC
2.3 HHaTerpanpHoe nCYHUCICHUE 4 6 26 36
3 3adeTHasi KOHTPOJIbHAs padoTa
Tpernii monyanb
MaTtemaTH4YeCKN aHAIN3.
4 DOYHKIUH HECKOJIBKHX 14 12 70 96
nepeMeHHbIX
DyHKIIMHY HECKOJIBKHUX
4.1 HEepPEeMEeHHBIX, OCHOBBI TEOPUH 2 2 10 14
MIPEJICIOB, HEIIPEPBIBHOCTD
DyHKINHN HECKOJIBKHUX
49 IIEPEMEHHBIX, 6 6 24 36
muddepeHuanbHOE
VICUMCIICHHUC
43 DKCTpeMyMBbl QyHKIIHH 6 4 36 46
HECKOJIBKHX IIEPEMEHHBIX
5 OCHOBBI Ill/l(l)d)epeH];lI/Ia.]IbHLIX 6 4 30 40
YPaBHeHUH
6 HTorosast KOHTpoOJIBLHasI paboTa
UTOIrO 48 48 246 342




6. PopMbl KOHTPONSA 3HAHUN CTYAEHTOB

IIpu n3yueHUn TUCHUILUIMHBI IPEAYCMOTPEHBI OIHA IPOMEKYTOUHASI KOHTPOJIbHAS
paboTHI U ABa IOMAILIHUX 33/1aHUS. 3a4eT MPOBOJUTCS B KOHIIE BTOPOI'O MOJIYJIs, 9K3aMEH — B
KOHIIE TpeThero MoayJisi. KoHTposbHas paboTa MpoBOAUTCS B KOHIIE IEPBOIO MO,
POJOKUTEILHOCTh KOHTPOJIBHOM pa0boThl He npeBbilaeT 80 MunyT. [lepenucriBanue
KOHTPOJIbHOM pabOThI MM HAlTUCAHHWE KOHTPOJIBHOM paboThl B IOMOJHUTEIBHOE BpeMs He
Jomyckaercs. JloMalHee 3a1aHusl BBIIAE€TCA B CEPEUHE BTOPOrO U TPETHErO MOAYJIEH.

Tun ®dopma Monaynb
KOHTPOJISL | KOHTPOJIS 112]3
Texyuuii | Kontponbhas | 1 nuceMeHHas pabora 60
pabota MHUHYT
Homarmiaee 11
3aJlaHue
HTorossl | Dx3aMeH 1 | 1 | nucemenHas pabora 100
51 MHHYT

6.1 Kpntepun oueHkn 3HaHUN, HaBbIKOB

ITo BceM popmMaM OTYETHOCTHU OLIEHKH cTaBATCs 1Mo 10-0anpHOM 1IKaje, Mpu TOM
OLICHKH MOT'YT He OBbITh LI€JIOYUCIEHHBIMH, OKPYTJIEHHE TIPOBOIUTCS A0 NEPBOM LUGPHI MOCe
3amsiToi. [Ipy BICTaBIEHUN UTOTOBBIX OIICHOK MTPOU3BOIUTCS OKPYTIICHHUE IO ONFKANIIIero
1eJoro yucia (eciau IpoOHas yacTh oleHKH paBHa (.5, TO OKpYTJIEHHE IPOU3BOIUTCS B
MEHbIIYI0 cTopoHy). [lepeBoa B 5-0aibHYIO HIKATy OCYIIECTBIISIETCS! COTTIACHO CIEAYIOIIEMY
MIPaBHITY

0<Z <4 HeyI0BIECTBOPUTEIHLHO

4<7 <6 yIOBIETBOPUTEIHHO

6<7Z<8 xopomo

8<Z <10 otinyHo.

AHanornysas Imkasna UCIob3yeTcs U IS UTOTOBOM OLICHKH.

6.2 NMopsaok hopMUpoBaHUA OLLIEHOK MO AUCLUNIINHE

HakoruieHHast orieHKa 3a TIepBbIC IBa MOYJIS IOTyYaeTcs 1Mo Cleayronieit popmyie:
N;=0,8*K;+0,2*D,, rne K; — orieHka 3a nepByto KOHTPOJIbHYIO paboTy, a D — orieHKka 3a nepBoe
JIOMaIITHee 3a/1aHne. JK3aMeHAIIMOHHAs OIIEHKA 3a IMEePBBIC J{BA MOIYJIS MOJTyYaeTCs 0
dopmyne: Z=0,5*N,+0,5*K; , rae Z — sx3aMeHanMOHHHAs olleHkKa, K, — olleHKa 3a 3a4eTHYI0
KOHTPOJIbHYIO padoTy.

HakoruienHas orieHKa 3a MOCIeIHUN MOJTyJIb TTOy4aeTcs 10 Cieayromiel hopmye:
N,=0,8*Z+0,2*D,, rae D, — orieHKa 3a BTOpoe omariHee 3aganue. itoroBas sk3aMeHalMoOHHas
OIICHKA B KOHIIE TPETHEr0 MOAYJISI MOJIy4aeTcs o cheayromieit popmyne: [=0,4*N,+0,6*E, rre |
— UTOTOBas OICHKA, E — OIleHKa 32 HTOTOBYIO KOHTPOJIBHYIO paboTy IO BCEMY KypcCy,
MPOBOAMMYIO B KOHIIE TPETHETO MOTYJIS.



[lepenucbiBaHUE KOHTPOJIBHOM pabOThI IPOMEKYTOUHOTO KOHTPOJISL MIIM HAlTUCaHHE
KOHTPOJILHOM paboThl MPOMEXKYTOYHOT'O KOHTPOJISI B JIONIOJTHUTEIBHOE BpEeMsI HE JOIYCKaeTCsl.

7. CopepxxaHue ANCLUUNIINHBI

Pa3nen 1. DineMeHTHI JIHHEHHOM aJareOpbl 1 AHATUTHYECKOH reOMeTpUH

Tema 1.1. OCHOBBI AHAJIUTHYECKOW reOMeTPUM U JIMHEHHbIE IPOCTPAHCTBA.

OnpeneneHue U MpUMEpPHI JIMHEHHBIX MPOCTpaHCTB. BexkTopekl. JInHeiHbIe onepanuu Hax
BeKTOpaMu. JIuHelHas 3aBUCHUMOCTh M HE3aBUCHUMOCTb BEKTOPOB. ba3uc, KOOpAWHATHI,
pPa3MEpPHOCTh JIMHEWHOTO TPOCTpaHCTBA. Pasznmoxenue BekTopa mo 0Oazucy. CkanspHoe
MPOU3BEJICHUE BEKTOPOB. BhIuncieHne CKaisipHOro MPOU3BEACHHUS BEKTOPOB, 3aIaHHBIX CBOMMU
KOOpJIWHAaTaMH. BblUMCIEHUE JJIMHBI BEKTOpa M PACCTOSHUSA MEXIAY TOYKAMH. YTOI MEXAY
BEKTOpPAMH.

Paznuunpie ¢Gopmbl ypaBHEHHS TPSIMOM Ha IIIOCKOCTH. YTOJ MEXKIY TMPSIMBIMHU.
PaccrossHre OT TOYKM A0 NpAMOW. YpPaBHEHUS INPSAMOM U IUIOCKOCTU B IIPOCTPAHCTBE. YTOII
MEXY IIIOCKOCTSMU, IPSIMBIMH, IPSMOU U IIJIOCKOCTBIO.

Tema 1.2. MaTpuusl.

Marpuusl 1 apudmMeTHuecKue onepanuy ¢ Marpunamu. [loHsTHe onpenenuTens n-ro
nopsiaka. OnpeaenuTenn KBaapaTHbIX MaTpUI] 2-10 U 3-10 mopsiAKOB. CBOMCTBA ONPEACIUTENCH
U CIIOCOOBI X BBIYHMCIICHHUS. DJIeMEHTapHbIC MPeoOpa3oBaHus MaTpUIlbl. PaHr cucTembl
BEKTOPOB, PAHT MATPHIILI U CITOCOOBI UX BBIYUCIICHUSI.

Tema 1.3. Cucrembl JIMHEHHBIX YPAaBHEHHIA.

CucreMbl TMHENHBIX HEOAHOPOAHBIX YpaBHEHUM. Kputepuii coBmecTHOCTH. CHCTEMBI
JVHENHBIX OJTHOPOJIHBIX aIre0pandyecKux ypaBHEHHH, TeOpeMa 0 pa3MEPHOCTH IPOCTPAHCTBA
peleHui. Y ClloBUs CyLECTBOBAHNS HETPUBUAIBHOIO PELICHUS OJTHOPOJIHON CUCTEMBI
JUHEHHBIX anreOpandeckux ypaBHeHHH. CTpyKTypa o0IIero peneHuss HE0THOPOTHON CUCTEMBI
JMHENHHBIX ypaBHEHH. Pemenne cucteM TMHEHHBIX anreOpanyeckiux ypaBHEHUH METOIOM
["aycca u meronom Kpamepa. CyiecTBOBaHHE U HaXO0XK/IEHWE 00paTHON MaTPHIIbl, MATPUIHBIC
YPaBHEHHS.

Tema 1.4. CoOcTBeHHBIE BEKTOPBI H COOCTBEHHbIE 3HAYCHUS] MATPHIL.
CoOcTBEHHbIE BEKTOPBI U COOCTBEHHBIE 3HAYEHUS JINHEHHBIX ONEPATOPOB.
[TpumeHeHHE 37IEMEHTOB TUHEHHOM anredpsl B 5KOHOMUKE: MoJiesb JIeOHTheBa

MHOT'0OTPACIEBOM YKOHOMHMKH, MOJEIIb MEXIYHAPOAHON TOPTOBIIH.

Paznen 2. Maremarudeckuid anajan3. @yHKIUN OHOI MepeMeHHOM.

Tema 2.1. ®yHKUMHU OTHOM MePeMEHHOI, 0CHOBBI TEOPUHM TPe/1e/I0B, HENPEPLIBHOCTD.

[Ipenen nocnenoBarenbHOCTH | nipeaes GyHKud. OCHOBHBIE TEOPEMBI O Tpeeax.
[Mopsnok mMamocTH. DKBUBAJICHTHBIE OECKOHEYHO Majble (DYHKINH U X HCIOIb30BaHUE TIPH
BBIYUCIICHUH TIPEJICIIOB.

HemnpepsIBHOCTH ()yHKIIMH B TOUKe. HenmpepbIBHOCTH CyMMBI, IPOU3BEICHUS U YaCTHOTO
HETIPEPHIBHBIX (DYHKIMNA, HETIPEPBIBHOCTD CIIOKHOM (pyHKIMU. Teopembl 0 QyHKIHSIX,
HETIPEPHIBHBIX HAa OTPE3KE: TeopeMa O MPOMEXYTOUHOM 3HAUCHHH, |- U 2-5 TEOPEMBI
Beinepmrpacca.



Tema 2.2. InpdepennuanbHoe ncUHCIeHHE.

[TponsBoaHas GYHKIIUN B TOUKE, €€ TCOMETPHUSCKUN, GU3HMISCKUN U SIKOHOMUICCKHIA
cmbicn. JJuddepenmnuan hyHKIum.

[IpaBuia quddepeHrpoBaHns CyMMBbL, IPOU3BEIEHUS U YaCTHOTO JBYX (DyHKLHUH.
Jlorapudmmueckoe nuddepenupoBanue. [Iponssoanas odpatHoii pynkumu. Tabnuia
IPOM3BOIHBIX OCHOBHBIX 3JIeMeHTapHBIX QpyHKIui. [IponsBoanas cnoxxHoi ¢pyHkunu. HesBHO
3agaHHas GyHKIMA u ee quddepenurpoBanue. [IponszBonHas GyHKUNY, 3aJaHHON
napaMmerpuuecku. [ToHsTHE 0 MPOU3BOIHBIX BBICIINX MOPSIIKOB.

[Tpumenenue auddepennnana Kk npuOIMKEHHBIM BbIuucIeHUsIM. [ToHsATHE 3MacTHUHOCTH
GyHKIIH.

Teopemsl 0 muddepennupyembix Gynkuusx (Gepma, Pomns, Jlarpanxka, Komm).
[IpaBuno Jlonurans packpeitust HeonpeaeneHnocten 0/0 u oo/oo. Gopmyia Teitnopa ¢
OCTaTOYHBIM wieHOM B (opme [leaHo. YcnoBus MOHOTOHHOCTH (DyHKIMHA. JIokaibHbIE
AKCTPEMYMBI (PyHKIINN, HEOOXOAMMOE U 1I0CTATOYHOE YCIOBHE IKcTpeMyMa. OThICKaHKE
HauOOJIbIIEr0 M HAMMEHBIIIETo 3HaYeHUH (YHKIMU Ha oTpe3ke. HampasieHue BBITyKIOCTH U
TOYKH Tiepernoda rpaduka GyHKInu. Beimykieie GyHKIIMN U TEOPEMBI 00 dKCTpEMyMax
BBINMYKJIbIX QYHKIMHA. ACUMOTOTHI KpUBBIX. O011ast cxema uccieioBaHus pyHKIui u
MOCTPOEHUS UX IPaPUKOB.

[TpunoxeHus NpOU3BOIHBIX B SKOHOMUUECKOM TEOPHH.

Tema 2.3. UHTerpanbHoe ncuHcIeHUe.

[TepBooOpasnas. HeonpeneneHHbli HHTErpal U €ro cBOMCTBA. Tabiuiia OCHOBHBIX
HEOIPEAEICHHBIX MHTErPAJIOB. 3aMEHA IEPEMEHHOM B HEOIIPEIETICHHOM UHTETpalIe.
WNuTerpupoBanune no yactsMm. MHTErpupoBanne NpocTeNnX palioHaIbHbIX Ipo0ei.

3azaya 0 BBIYMCIICHUH TUIOUIAIM KPUBOJIMHENHOW Tpaneunu. OnpeaeseHHbI HHTErpal v
ero coiicta. Teopema 0 IpPOU3BOAHOMN ONPEAEIEHHOTO HHTErPala 110 IEPEMEHHOMY BEPXHEMY
npeneny. ®opmyna Herorona-JleiiOnuna. Berdaucienne onpeaeneHHOro nHTerpaia MeToa0M
3aMeHbl nepeMeHHoi. uTerpupoBanue mno yactaM. HecoOCTBEHHBIM HHTETpall.

Paznen 3. Maremaruyeckuid aHau3. @yHKIUN HECKOJIbKHUX MePeMEHHbIX.

Tema 3.1. @PyHKIIUM HECKOJIBKHX NTEPEeMEHHBIX, 0OCHOBBI TEOPHH NPeIeJIOB,
HeNpepbIBHOCTD.

Omnpenenenne GyHKINHU IBYX IEPEMEHHBIX. | eoMeTpruieckas nHTepnpeTanus QyHKIHNA
JBYX nepeMeHHbIX. JInHuu ypoBHs. O6001eHne Ha GyHKIUU IPOU3BOIBHOTO YUCIIA
IIEPEMEHHBIX.

IIpenen u HempepbIBHOCTh (PYHKLMI HECKOJIBKUX NEPEMEHHBIX. TOUKHM pa3pbiBa
¢ynkuii. @opMyIHPOBKAa OCHOBHBIX CBOMCTB (DYHKLIMM, HENPEPHIBHBIX B 3aMKHYTOM
OrpaHUYEHHON 00JIaCTH.

Tema 3.2. ®yHKIMH HECKOJBKHUX NePeMeHHBIX, A1 depeHIHATbHOE HCUUCTIEHHE.

YacTHble MPOU3BOAHbIE (PYHKIIUI MHOTUX IEPEMEHHBIX U UX T€OMETPUYECKUNA CMBICIL.
HuddepennmpyemocTs GyHKIIMI MHOTHX ITEpEMEHHBIX. [[ocTaTouHoE ycaoBue
muddepenuupyemoctu. [lepsrlit nuddepeniman GyHKIUN HECKOIBKUX MEPEMEHHBIX H €r0
NPUMEHEHNE B PUOIIMKEHHBIX BEIUMCIIEHUAX. HacTHBIE IPOU3BOIHBIE CIIOKHON (YHKIINU.

[TpousBonHas no HanpasiaeHuto. ['paaueHT GpyHKmu u ero cBoiicrsa. YactHeie
IPOM3BOJIHBIE BBICHIUX NMOPAIKOB. POPMYIHPOBKA TEOPEMBI O IIEPECTAHOBKE MOPSAIKA
muddepentmpoBanus. Juddepenimanst Beicuiero nopsaka. @opmyna Teiinopa s GyHKIMNA
HECKOJIbKUX MEPEMEHHBIX.



Tema 3.3. IkcTpeMyMbl QyHKIMH HECKOJIBKHUX NIEPEMEHHbIX.

Heobxonumoe ycnoBue »skcrpemyma. Kanpatuunas ¢opmMa u ee Marpuua.
3HaKkoonpeeneHHble KBajpaTtuuHble ¢opmbl. Kputepuii CuiabBecTpa NOCTOSHCTBA 3HaKa
KBaJpaTH4HON (opMbl. [locTaTouHbIe yCIOBUS MakCUMyMa U MUHUMYyMa. Boinmykibie ¢pyHKIMN
MHOTUX NEPEMEHHBIX. TeopeMbl 00 FIKCTpEMyMax BBITYKIbIX (PYHKIIHHA.

VYcnoBHbIHM 3KCTpeMyM (PyHKIIMM MHOTHX IIepeMEeHHbIX. MeTo MHOXKUTenel Jlarpanika.
I'eomerpuueckas HHTEpIIPETAUS HEOOXOJMMOTO YCIOBUS JIOKAILHOTO YCIOBHOTO SKCTPEMYMaA.
JlocTaTouHo€ yCIOBHE JIOKAIBHOTO YCIOBHOTO 3KcTpeMyMa. HaxoxxaeHne HanboabImux u
HaMMEHBIINX 3HAUYCHUH (DYHKIMI HECKOJIBKUX MEPEMEHHBIX B 3aMKHYTOW OrpaHUICHHOM
o0nacTH.

@DyHKIMH HECKOJIBKUX NIEPEMEHHBIX B 3a/1adyaX SKOHOMUKH. ONTUMU3aLMOHHbIE 3a7ja4n
Ha OCHOBE NMPOU3BOJICTBEHHBIX PpyHKIMiL. [ToHATHE 0 MEeTO/Ie HAMMEHBILINX KBAIPATOB.

Pa3znen 4. OcHoBbl (U PepeHINATBLHBIX YPABHEHUIA.

HuddepeHnnanbHoe ypaBHEHNE IEPBOTO MOPSIIKA, [T0JIE HAPaBICHUH, HHTETpaJIbHAs
KpuBas, 3aada Komm. JluddepenunanbHoe ypaBHEHHE € pa3AeISIOUIMMUCSA IEPEMEHHBIMU.
JluHeitHOe ypaBHEHHUE TepBOro nmopsiaka. Meron Bapuaiun noctostaaoi. Auddepennnansaoe
ypaBHEHHE BTOpPOro nopsjaka, 3afgaya Komm. Cuctemsl tuddepeHnuanbHbIX ypaBHEHHH ¢
nocTossHHBIMU K03 punmentramu. [lonsitue ycroitunBocTu. [IpuMepsl Moieneid, OnmMchIBaeMbIX
cucreMamu JuddepeHINaTbHbIX YPaBHEHHUH.

8. Obpa3oBaTenbHble TEXHOMOrnm

[Tpu peanuzanuu ceMUHAPCKUX 3aHATUN UCTIONIB3YIOTCSI aKTUBHBIE U MHTEPAKTUBHBIC (DOPMBI
MPOBEJICHUS 3aHATUM.

9. OUueHO4YHbIe cpeancTBa ANA TeKylwero KOHTposnsa n atrectaummn
CTyAeHTa

9.1 TemaTuka 3apaHuUM TEKYLLEro KOHTpoONs

Kontponbhas padota. Temarnka 3a1aHuii: JIEMEHTHI IMHEWHON anreOpsl U
AHAIIMTUYECKON TEOMETPUH.

[TepBoe nomaminee 3aganne. TeMaTruka 3aJaHui: FJIEMEHTHI TUHEHHOMN areOphl U
aHAJTUTUYECKON TeOMETPHUH, MaTeMaTHYECKUH aHan3 QyHKIHMNA OTHOW IepEMEHHO.
Btopoe nomamnee 3ananue. TemaTuka 3agaHuil: MaTeMaTHUISCKUMA aHATN3 PYHKITAN
HECKOJIbKMX MEPEMEHHBIX.

2 BOHpOCbI AnA OLuEeHKN Ka4yecTBa OCBOEHUA ANCLUUNTIUHDbI

9.
1. Bekrtopsl, JIMHEHHbIE ONIEpallUi HaJl BEKTOPAMH.

2. CkansgpHoe IpOU3BEIEHUE BEKTOPOB.

3. JluHeiiHast 3aBUCUMOCThH U HE3aBUCUMOCTb BEKTOPOB.

4. ba3uc KoopauHaThl Pa3MEPHOCTH JIMHEHHOTO IPOCTPAHCTBA.
5. PasnoxxeHue BeKTOpa mo 0asucy.

6. Matpuibl U oniepalvy HaJl HUMH.

7. Omnpenenuresb, €r0 CBONCTBA, BEIYUCIICHUE.

8. MuHnop, anrebpandeckoe AOMOIHEHUE.

9. Panr matpuupl.

10. Cuctema NMMHENWHBIX YPAaBHEHU, OCHOBHBIE MTOHSATHS.

11. Teopema Kponekepa-Kanenmu.



12.
13.
14.
15.
16.
17.

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

30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,
45,
46.
47,
48.

49.
50.

51

MeTobl perieHns CUCTEM JTUHEMHBIX YPaBHEHU M.

OnHOpOHBIE CHCTEMBI JIMHEHHBIX ypaBHEHUN. ba3ucHble 1 cBOOOIHbIE IEPEMEHHBIE.
OO6parHas maTpuIia.

MaTtpuuHble ypaBHEHUS.

Co0cTBeHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPBI.

[TocnenoBarensHOCTh. IIpenen nocnenosarenpHocT. CBOMCTBA NPEAEIOB
MOCJIEI0BATEIbHOCTH.

[Tpenen GyHkumu.

OcHOBHBIE TEOPEMBI O Ipenenaax QyHKIUH.

Beckoneuno mansie ¢pynkiun. Ux cBoiicTsa.

CpaBHeHHUe 0€CKOHEYHO MaTBIX (DYHKINH. DKBHBAICHTHBIC OCCKOHEUHO MaJIbIe.
Bbeckoneuno 6omnpimme pynkuuu. Mx cBoiicTsa.

HenpepsiBHOCTD PyHKIIMN. OCHOBHBIE TTOHSTHS.

CaoiicTBa (DyHKIMIA, HETIPEPBIBHBIX B TOUKE.

Huddepennnan. ['eomerprueckast HHTEPIPETAIIHSL.

ITpousBosnHas pyHKUUH B TOUKe. | eoMeTprudeckas HHTepIpeTalys.

OcHOBHBIE TEOPEMBI 0 MU HEPEHITUPYEMBIX PYHKIUAX.

[Tpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIHH.

[IpouzBonanas crnoxxHoi ¢yHKumuU. [IponsBoanas GyHKIMH, 3a1aHHON HesiBHO. [Ipon3BoaHas

(GyHKIMH, 3alaHHON TapaMeTPUUYECKH.
[IpaBuio Jlonurans.

Hcnonp3oBaHue HpOH3BOI[HOI>i JJIA UCCIICAOBAaHUA Q)YHKHI/II\/’I Ha MOHOTOHHOCTb, S3KCTPEMYM,

BBIIYKJIOCTb, BOTHYTOCTb. TOYKHM nieperuoda.

[Tpon3BoIHBIE BBICIIMX MOPAIKOB (PYHKIIUHU OJAHOM NEpeMEHHOH.

[IepBooOpa3nas. Heonpenenenusiit nuterpan. CBoiicTBa HEONPEAEIEHHOI0 HHTErpaa.
MeTo1bl HHTErPUPOBAHNUS: 3aMEHA IEPEMEHHOM.

MeTo/1bl UHTErpUPOBAHNUS: HHTETPUPOBAHUE TI0 YACTSIM.

OnpeneneHHblid HHTErpall. ['eoMmeTpuyecKkuii CMbICT.

CBolicTBa ONpeAeeHHOr0 HHTErpaa.

®opmyna Herorona-JleitOnua.

Heco6cTBennbie unTerpansl. CXOQUMOCTh U PACXOAMMOCTb HECOOCTBEHHBIX MHTETPAJIOB.
[Tpou3BoHbIE GYHKIMN HECKOIBKUX IEPEMEHHBIX.

[IpousBoaHbIE CIOXKHOM (DYHKIIMM MHOTHX TIEPEMEHHBIX.

[Tpon3BoIHBIE BBICHIMX MOPSIKOB (PYHKIIMU MHOTUX MEPEMEHHBIX.

JlokanbHbIN SKcTpeMyM (DYyHKIIMM MHOTHX IlepeMeHHbIX. HeoOxoaumoe u JocTarouHoe
YCIJIOBUE DKCTpEMyMa.

JlokaJbHBIN YCIOBHBIN 3KCTpeMyM (PyHKIIMH MHOTHX NlepeMeHHbIX. Heobxoaumoe u
JIOCTaTOYHOE YCJIOBHE DKCTPEMYyMa.

Haxoxxaenne HanOobIIero 1 HAMMEHBIIET0 3HAYCHUH (DYHKIIMN HECKOJIBKUX EPEMEHHBIX B

OTPaHUYEHHOU 3aMKHYTON 00J1acTH.
Juddepenunanbabie ypaBHEHHS IEPBOTo nmopsaaka. OCHOBHbBIE MOHATHSA. | eoMeTpruieckuit
cMbIci. 3agaya Komrn.

Juddepenunanbable ypaBHEHHS IEPBOTO MOPSIKA C pa3AeSIOIIMMUCS TIEPEMEHHBIMU.
OpnHoponHsble AU depeHnnanbHble ypaBHEHHS IEPBOTO NMOPsIKa.

Jluneitnble nuddepeHnnanbHble ypaBHEHNS IEPBOTO MOPSIKA.

JIuHeliHbIE OHOPOAHBIE U PepeHIIHaTbHbIE YPaBHEHHSI BBICILIETO MOPAIKA C
NOCTOSIHHBIMU K03 punimenramu

. UccnenoBanre yCTOMYMBOCTH PEIICHUS.
52.

CucteMbl TUHEHHBIX U (HepeHIHATBHBIX YPABHEHUI.



9.3

Mpumepbl 3agaHN NPOMEXYTOYHOIO /UTOroBOro KOHTpons

[IpuMepsl 3agaHuil TEKYIIETO, IPOMEXYTOYHOTO U UTOTOBOTO KOHTPOJIS IPUBOASTCS B CUCTEME

LMS.

10. Y4yeOHO-MeTOOAMNYECKOE U UHpOpMaLMOHHOEe obecneyeHune
ANCLUNIUHBbI

10.1

10.2

10.3

Bba3oBbIN y4eOHuUK

Kpacc M. C., UynpeioB b.I1. OcHOBbI MaTEMaTUKH U €€ MPUIIOKEHHUS B SKOHOMUYECKOM
obpazoBanuu: YueOuuk. M.: Jlemo, 2000.

[Munages B.C. OcHOBBI BbICIICH MaTeMaTuku: YdeOHOe mocobue s By30B. M.:
Bricmas mkona, 1998

[MunayeB B.C. 3agaunuk mo BeICIIeld MaTeMaTuke: YueOHOoe mocobue st By30B. M.:
Bricmas mikona, 1998.

OcHoBHas nuTepaTtypa

bexnemumes J[.B. Kypc ananutudyeckoit reoMeTpuu M JIMHEHHOHN anreOphl: Y4eOHUK.
M.: Bricmiag mkosna, 1998.

Kpacc M. C. Marematuka [ 3KOHOMHUYECKHX cleluanbHOCTeH: YueOHuK. M.:
NH®PA-M, 1998.

[Mucemennsiid JI.T. Boeicmias matematuka. 100 sk3amMeHalMOHHBIX OTBETOB. 1 Kypc.
Jomanrawuii perietutop st ctyneHToB. M.: Ponbd: Alipuc-nipecc, 1999.

JlorsenkoB C.A., Msimkuc I1.A., CamoBon B.C. C6opHuk 3a1au no anredpe. YuebHoe
noco6ue tst PaKyIbTETOB MEHEPKMEHTA, TIOTUTOJIOTHH | corposoruu: Cait ['Y-BIID.
2009.

JloreenkoB C.A., Mpuukuc I1.A., CamoBon B.C. C6opHuK 3a/1a4 10 MaTEMaTHYECKOMY
aHanu3y. OyHKIUSA OHOH nepeMeHHol. YueOHoe nocoOue Juist (pakynbTeToB
MEHEHDKMEHTA, HOJIMTONOTHH U conuonoruu: Caurt I'Y-BIID. 2009.

JlorsenkoB C.A., Mbimkuc I1.A., Camoon B.C. C60pHUK 3a1a4 IO MaTEMaTHYECKOMY
aHam3y. OyHKIUS MHOTHX TIEPpEMEHHBIX. Y4eOHoe mocobue s (hakyIbTeToB
MEHEeKMEHTa, IoJimTojoruu u coruoiioruun: Cait I'Y-BIIS. 20009.

HdononHuTenbHasa nuTepaTypa

byrpos f.C. Hukombckuit C.M. JuddepeHnnanpbHoe U HHTETPAIbHOE HCUUCIICHHE:
VYuebnuk. M.: Hayka, 1988.

byrpos A.C. Huxonbckuii C.M. DneMeHTHl JUHEHHOW anreOpbl M aHaIUTHYECKOMN
reomeTpun: Y4ueOHUK a5 By30B. M.: Hayka, 1988.

bypmuctposa E.B., JlobanoB C.I'. JluneiiHas anrebGpa c 3jeMEHTaMU aHaJIUTHYECKOMN
reoMmerpun: YuebHoe nocodbue. M.: U3n-so I'Y-BIID, 1998.

Boakosa W.O., Kpyruukas H.Y., Illarun B.JI. Marematnueckuii anamu3 (c
SKOHOMHYECKUMHU TNpuioxkeHussMu). DyHKiuu oaHoi mnepemenHoi. M.: Uzn-Bo T'Y-
BIIID, 1998.

Bricirasi marematuka s MeHemkepa: YueOHoe mocobue s By3oB / Ilon pen. B.B.
Jle6enera. M.: duncraruadopm, 1999.

Bricnrast Mmarematuka st 9KOHOMUCTOB: YueOHHK /i By30B / [lox pen. H.III. Kpemepa.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

M.: banku u 6upxu, KOHUTH, 1998.

3amaun U ympakHeHHs IO MaTeMaTudyeckoMmy aHanuzy nans BTy3oB / Ilom penm. B.IL
Hemunosuya. M.: Hayka, 1978.

3amkoB 0O.0., Yepemubix lO.H., Toncromsarenko A.B. MaremaTnueckue MeTOAbl B
skoHOMUKe: YueOuuk. M.: Jlemo u Cepsuc, 1999.

Nnena B.A., CagoBununii B.A., CennoB b.X. Marematnueckuii anamus. Y.1. u 2. M.:
W3n-sBo MI'Y, 1985 u 1987.

KonecuukoB A.H. KpaTkuii kypc MaTeMaTHKH [Js SKOHOMHUCTOB: Y4eOHOe MocoOue.
M.: UHOPA-M, 1998.

Kynpssues B.A., Jemugouu B.II. Kpatkuii kypc Bbicumieil MaTemaTuku: YuyeOHOe
nocobue st By30B. M.: Hayka, 1989.

Kycros 10.A., IOmarynmos M.I'. Maremaruka. OCHOBBI MaTEMaTHMYECKOIO aHAJINA3a:
Teopusi, IpUMEPHI, 3a1aun. Jlomamnauii penietutop s cTyaeHToB. M.: Poned: Atipuc-
npecc, 1998.

Mansixud B.M Matemaruka B skoHOMUKE: YueoHoe nocodue: M.: MUHDOPA-M, 1999.
Matsees H.M. OGbikHOBeHHbIe au¢depeHIuanpHble ypaBHeHHA: Y4eOHoe mocobue.
CII6.: CnenmanbHas auteparypa, 1996.

OO0muit Kypc BbICIIEH MaTeMaTHKH [JIs 3KOHOMHCTOB: YueOunuk / Ilom pen. B.W.
Epmakosa. M.: UH®PA-M, 1999.

PykoBoicTBO K pelieHHIO 3a/lad ¢ SKOHOMHYECKUM COAEpPKAHHEM IO KypCy BBICIIECH
marematuku / Ilox pen. AWM. Kapacesa m H.II. Kpemepa. M.: DxoHomuueckoe
oOpazoBanue, 1989.

CO6opnuk 3a1a4 1o Beicmeit maremaruke / [lox pen. A.B. E¢umona u B.I1. lemunoBuya.
Y.1. M.: Hayxka, 1993.

CononoBaukoB A.C., babaiines B.A., Bpamno A.B. Marematnka B SKOHOMHKE:
VueOnuk. B 2-x u. U.1. M.: ®unancel u cratuctuka, 2000.

CononosuukoB A.C., baGaiine B.A., bpamnos A.B., lllanapa W.I'. Maremaruka B
SKOHOMHKE: YueOHuk. B 2-x u. U.2. M.: ®unaHchl 1 ctaTucTUKa, 1999.



