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1. ObnacTb NPUMEHEHUAA U HOPMaTUBHbIE CCbINKU

Hacrosmias nporpamma y4eOHOM TUCIUIUIMHBI YCTaHABIIMBACT MUHUMAIBHBIC TPEOOBaHUS
K 3HAHUSIM U YMEHUSIM CTYJICHTA U ONPEIEIIsieT COACPKAHUE U BUIbI YUCOHBIX 3aHATUI U
OTYETHOCTH.

N3ydenune kypca «Anredpa u aHamu3» He TPeOyeT MpeIBaPUTEIbHBIX 3HAHUN, BBIXOISIIUX
3a paMKH MPOrpaMMbl 00111e00pa30BaTeIIbHON CPEAHEH IIIKOJIBI.

[Iporpamma npeaHazHayeHa AJis penoaaBaTesieid, BeIyIuX JaHHYIO JUCIUIUIHHY,
y4eOHBIX acCUCTEHTOB M cTyAeHTOB HanpaiieHus 040100.62 Comuosorust moaroToBKH
Oakanaspa.

[Iporpamma pa3paboTaHa B COOTBETCTBUU ¢ pabOYUM y4eOHBIM IUIAHOM YHUBEPCUTETA TI0
HanpasiyieHuto 040100.62 Conuosiorust NoAroToBKU Oakaiaspa.

2. Llenu ocBoeHus ancumnnuHbI

[ensiMu OCBOCHUS AUCIHUILIMHBI « AnreOpa 1 aHaIU3» SBIISIIOTCA

-(popMuUpOBaHuE y CiIylIaTeeii BBICOKOM MaTeMaTUYECKON KYJIbTYpPhI

-OBJIaJICHWE OCHOBHBIMH 3HAHUSMH 110 MaTEMaTUKE, HEOOXOIUMBIMHU B MPAKTUUECKOU
COLIMAIbHO-3KOHOMHUYECKOH IeITEIbHOCTH

-pa3BUTHE JJOTUYECKOTO MBINUICHHUS] U YMEHHS OTIEPUPOBATHh A0CTPAKTHBIMU OOBEKTaMH,
MPUBUTHE HABBIKOB KOPPEKTHOTO YHOTPEOICHHUS MAaTEMaTUHYECKUX MOHSITHI U CUMBOJIOB ISt
BBIPKEHUS PA3IMYHBIX KOJIMYECTBEHHBIX M KAYECTBEHHBIX OTHOIICHUI

-ICHOE ITIOHMMAaHHEe MaTEMAaTHUYECKOM COCTAaBIISIONIEH B 001l TOATOTOBKE
CIIEIIMAIMCTA B 00JIaCTU COILMOJIOTHH.

Jliia peanuzanuy NOCTaBICHHON LENH B X0/ H3yUeHUs Kypca «Anredpa v aHaIu3»
perraercs 3amavya 00ecredeH s MUPOKOro, O0MIeTo U JOCTATOYHO (PyHIaAMEHTAIBLHOTO
MaTeMaTHUYECKOTO 0OPa30BaHMsI CTYIEHTOB COLMATBHO-DKOHOMUYECKUX CHEIUATIbHOCTEH.
DOyHIaMEHTAILHOCTD MOATOTOBKU BKJIIOYAET B CEOs TOCTATOUHYIO OOIIHOCTh MaTEMaTUYECKHIX
MOHITHUI U KOHCTPYKIINI, 00€CTIeYMBAIOLTYIO IIUPOKHIl CIIEKTP UX MPUMEHUMOCTH, PA3yMHYIO
TOYHOCTH (POPMYITHPOBOK MATEMATUUICCKUX CBOMCTB UCCIEAYEMbIX 00BEKTOB, IOTHYCCKYIO
CTPOrOCTh U3JI0KEHUSI PEMETA, OTMPAIOIIYIOCS Ha a/IeKBaTHBINA COBPEMEHHBIM
MaTeMaTHYEeCKUH SI3BIK.

3. KomneTteHuun oby4aroulerocs, hopMmupyembie B pe3ynbTaTte
OCBOEHUSI AUCLUNIIUHbI

B pe3ynbrate n3ydenus kypca «Anredpa U aHaiIMu3» CTYAECHTHI JOJKHBI:

-3HaTh U YMETb UCII0JIb30BATh MaTEMaTHUECKUH anmnapar i pelieHus MPUKIaIHbIX
3aja4 B 00JIACTH COLIMOJIOTUU U HKOHOMMKH;

-BJIaJIETh HABBIKAMU MaTeMaTH4eCKON (opManu3auu 3a1a4d, yMeTb IPUMEHATh
HEO0XO0/IMMBIN MaTeMaTUYECKUI HHCTPyMEHTapuil IpH BEIOOpE M 0OOCHOBAHUH PELLICHUH;

-MMETb IIPE/ICTABICHHE O MATEMAaTUYECKOM MOJIETUPOBAHUHU IPOCTEHIINX
COLIMOJIOTHYECKUX U SKOHOMUYECKHX MPOOJIeM U Co/lepKaTeIbHO HHTEPIPETUPOBATh
MOJTy4YaeMble KOJIMUYECTBEHHbIE PE3YJIbTaThl UX PEUICHHUI;

-BJI/IETh HABBIKAMH CaMOCTOSITEIbHON pabOTHl M OCTOSIHHO IMOTOJHATH CBOM YPOBEHb
3HAHUU B CBETE COBPEMEHHBIX TEHJCHIINI Pa3BUTHS MaTEMaTHUYECKOTO0 HHCTPYMEHTAPHUS s
pELIECHNUs COLIMOJIOTMYECKUX U SKOHOMHUYECKUX 3aau.

B PE3YIbTATC OCBOCHUA NUCHUIIJIMHBI CTYACHT OCBAWBACT CICAYIONIUEC KOMIICTCHIIUN:



OcHOBHbBIC IMPpU3HAKKN

qDOpMLI 1 MCTOOBI 06y‘{CHI/I$I,

Kop mmo
KoMreTeHs Broc/ OCBOCHHS (ITOKa3aTEIH CITOCOOCTBYIONTHE
Y JIOCTHIKEHHS (hOPMHUPOBAHUIO U PA3BUTHIO
pe3ynbTaTa) KOMIIETEHILIMH

Crioco0eH y4uThes, CK-b 1 | [Toka3zareneM OCBOCHHUS Jlexnm, ceMuHapcKue
HpI/IO6peTaTb HOBBIC ABJISIFOTCSI OOCHKHN 3aHATHUA, JOMAIIHUC 3aJaHUsA
3HAHUS, YMEHUS TEKYyILEro,

MPOMEKYTOYHOTO

HTOTOBOI'0 KOHTPOJIS
CnocobeH pemaTb CK-b4 | IokasaTeneM oCBOEHHs Jlexumu, ceMUHApCKUe
npo6JIeMbl B SIBJISIOTCS OLIEHKH 3aHATHS, JTOMAIIHUE 3a0aHus
npohecCHOHATBLHOM TEKYIICTO,
NESITEIBHOCTH Ha OCHOBE HPOMEKYTOTHOTO 1
AHATM3A H CHHTE3a HUTOTOBOTO KOHTPOJIS
CnocobeH paboTath ¢ CK-b6 | IToka3zaTeileM OCBOEHUSA Jlekiuu, ceMuHapCKue

uH(pOopMaIieli: HaXOAHTh,
OIICHHUBATh U
HCIIOJIb30BaTh
uHpopmaruio u3
Pa3TUYHBIX UCTOYHUKOB,
HEOOXOUMYIO IS
pEIICHUS HAyYHBIX U
po(heCCHOHATIBHBIX 3a7a4

SIBJISIFOTCSI OLIEHKU
TEKyLIETo,
MIPOMEXKYTOYHOTO U
HUTOTOBOT'O KOHTPOJIS

3aHATHA, JOMAIOIHHUEC 3aJaHNA

4. MecTo AUCLUMNNINHBLI B CTPYKTYpe obpa3oBaTenibHOM NporpamMmbil

HaCTOSIIIIaSI AUCHUITIIIMHA OTHOCUTCA K HUKITY MareMaTU4eCKUX 1 C€CTCCTBCHHOHAYYHBIX
JUCIUIIINH, 0a3zoBas 4acCThb, O6CCH€‘II/IB8.I-OH_[I/IX MMOATOTOBKY 6aKanaBp0B.

OCHOBHBIC ITOJI0KEHHUS JUCIHHUIIIIMHBI JOJI>KHBI OBITH HCIIOIL30BAHEI B I[ﬁJIBHGﬁHIGM npu
HU3YUCHUU CIICAYIOIINUX NTUCHHUIIINH:

-TCOpu BCpOHTHOCTefI 1 MaT€MaTH4YCCKas CTaTUCTHUKA

-9KOHOMHYECKas Teopusi ( MUKPOIKOHOMHKA)
-9KOHOMHYECKasi TeopHst ( MAKPOIKOHOMUKA)
-aHaJIU3 COLIMOJIOTUYECKHUX JaHHBIX

-MaTEMaTUYECKOE MOJEIUPOBAHUE COLUANIBHBIX ITPOLIECCOB




5. TemaTnyeckMu nnaH y4ye6HON AUNCLUNIIUHDI

OCHOBBI aHATUTHYCCKOU

11 T€OMETPUH U JINHEHHBIE 4 4 8 16
IIPOCTPAHCTBA

1.2 Matpunsl 4 4 18 26

13 CucreMsbl TMHEHHBIX YpaBHEHUM 4 6 12 22

CoOcTBEeHHBIE BEKTOPHI U

1.4 COOCTBEHHEIE 3HAYCHHUS 2 2 2 6
MaTpHIIEL.
1.5 KonTtponbsHas pabora 2 2

Bropoii Mmoayanb

> MaTeMaT“'—IeCFHPI aHAaJIN3. 5 12 16 42 70
PDyHKUUM 0JHOI nMepeMeHHOH

DyHKIIMN OTHOW EepPEeMEHHOM,

21 OCHOBBI TEOPHUU NPEEIOB, 2 4 8 14
HENPEPBIBHOCTH
29 HuddepenumanbHoe 6 18 30
HCUYUCIICHHUE
2.3 HHaTerpajibHOE NCYHUCIICHUE 4 6 16 26
3 3aueTHasi KOHTPOJIbHAsI paboTa

Tpernii moayan

MareMaTHYeCKHU aHAJIU3.

4 PDyHKIUY HECKOJIBKHX 14 12 36 62
nepeMeHHBIX
DYHKIIMA HECKOJIBKUX
4.1 HEepEMEHHBIX, OCHOBBI TEOPUH 2 2 6 10

OPEICIIOB, HEOPEPHIBHOCTD

DYHKIIMU HECKOJIBKUX

42 EepEMEHHBIX, 6 6 12 o4
nuddepeHnnaIbHOe
HMCUHCIICHHUE
43 DKCcTpeMyMbI QYHKIUH 6 4 18 o8
HECKOJIBKUX IIEPEMEHHBIX
5 OcHOBBI IlH(l)(l)epeHIjHaJ‘lele 6 4 14 o4
YPaBHEeHU
6 Hrorosast KoHTpoJibHAsI paboTa

UTOT O 48 48 132 228




6. POpMbI KOHTPOSA 3HAHUWN CTYAEHTOB

[Ipy n3ydeHUn TUCUUIUIMHBI IPEAYCMOTPEHBI OJHA IIPOMEXYTOYHASI KOHTPOJIbHAS
paboThI U IBa TOMAIITHUX 33/1aHus. 3a4eT MPOBOJUTCS B KOHIIE BTOPOTO MOJYJIs, 9K3aMEH — B
KOHIIE TpeThero Moayisi. KonTposibHas paboTa MpoBOAUTCS B KOHIIE IEPBOIO MOJYJIS,
MPOJIOJKUTEILHOCTh KOHTPOJIBHON paboThl He mpeBbiaeT 80 Munyt. [lepenucriBanue
KOHTPOJILHOHM pabOTHI I HAITUCAHHUE KOHTPOJIBHOM pabOoThI B IOMIOJHUTEIHHOE BpEMsI HE
nomnyckaercs. JloMalHee 3a1aHusl BBIIAETCS B CEPEAMHE BTOPOrO U TPETHEr0 MOAYJIEH.

Tun dopma Moaynb
KOHTPOJIS | KOHTPOJIS 112]3
Texymuii | Kontponbhas | 1 nucbMeHHas pabota 60
pabora MUHYT
JlomarHee 1)1
3a/1aHKe
Urorossl | Dx3aMeH 1 | 1 | nucemennas padora 100
51 MUHYT

6.1 Kputepumn oueHkKn 3HaHUN, HaBbLIKOB

[To BceM (popmam OTUETHOCTH OLICHKHU CTaBATCs Mo 10-0anpHOM mIKaie, Ipu 3TOM
OLIEHKH MOTYT HE OBbITh LI€JIOUYHUCIIEHHBIMHU, OKPYTJIEHHE IPOBOIUTCS 1O EPBOM LU pbI ocie
3anAToil. [1pu BEICTaBIIEHMH UTOTOBBIX OLIEHOK IMPOU3BOAUTCS OKPYTIIEHUE 10 OJIMKAUIIETO
1eJIOro yKcia (ecnu ApoOHast yacTh OLeHKU paBHa (.5, To OKpyriieHHe TPOU3BOANUTCS B
MEHBIIIYI0 cTOpOHY). [lepeBoa B 5-0alibHYIO KAy OCYILIECTBISETCS COITIACHO CIEAYIOUIEMY
HpaBUILy

0<Z <4 HeyIOBIETBOPUTEILHO

4<Z7 <6 yNOBICTBOPUTEILHO

6<Z <8 xopomo

8<Z7Z <10 orian4HO.

AHanornyHas Kajua UCHoJIb3yeTCs U JUIsl UTOTOBOM OLIEHKH.

6.2 Nopsaok dopmMmupoBaHMA OLLEHOK NO AUCLIUNSIUHE

HaxkorneHnas orieHka 3a mepBbie IBa MOJIYJIS ITOJIydaeTcs 1Mo cieayomei Gopmyie:
N1=0,8*K1+0,2*D1, rne K1 — orieHka 3a nmepByro KOHTPOJIbHYIO padoTy, a D1 — oreHka 3a rmepBoe
JIOMAIIIHEee 3a/1aHue. DK3aMCHAIMOHHAs OIICHKA 3a MEPBBIC 1B MOYJIS MTOJy4aeTCs 10
dopmyie: Z=0,5*N1+0,5*K> , rne Z — sk3amMeHanoHHHAs olleHKa, K2 — orieHKa 3a 3a4eTHYI0
KOHTPOJIbHYIO paboTy.

HakoruieHHas orieHKa 3a TOCIeIHANA MOJTYJTh TIOJTyYaeTCs 10 ClIeayrolei hopmyiie:
N2=0,8*Z+0,2*D>, rne D, — onienka 3a Bropoe nomaiiHee 3aganue. Ftorosas 3x3aMeHaIllMOHHAS
OIICHKA B KOHIIE TPETHETO MOJIYJIS MoJTydaeTcs 1o cieayromnieit popmyne: 1=0,4*N»+0,6*E, rie |
— UTOTOBas OIICHKA, E — OIleHKa 32 HTOTOBYIO KOHTPOJIBHYIO paboTy 10 BCEMY KypCY,
IPOBOUMYIO B KOHIIE TPETHETO MOTYJISL.



[lepenucpiBaHrEe KOHTPOIBHON pabOTHI MPOMEKYTOYHOTO KOHTPOJISI UM HAITCAHUE
KOHTPOJIbHON pabOoThl MPOMEKYTOYHOT'O KOHTPOJIS B TOMOJHUTENEHOE BpeMs HE T0MYCKAeTCs.

7. CopepxxaHue AUCLMUNIUHBI

Pazgeua 1. DieMeHTHI JIMHEHHOH AJIre0pbl U AHAJTUTHYECKOM reOMeTPHH

Tema 1.1. OCHOBBI AHAJINTHYECKON reOMETPUH U JIMHEIHbIe MPOCTPAHCTBA.

Onpenenenye U MpUMEPHI JIMHEHHBIX MPOCTpaHCTB. BekTophl. JIMHEHbIE onepauu Haj
BeKkTopaMu. JIuHelHas 3aBUCHUMOCTh M HE3aBUCHUMOCTh BEKTOpPOB. basuc, KOOpIHHATHI,
pa3MEpHOCTh JIMHEWHOTO NpocTpaHcTBa. PasnoxkeHue BekTtopa 1o 0Oaszucy. CkansipHoe
MIPOU3BEJICHNE BEKTOPOB. BhIuncieHne CKasIpHOTO MPOU3BEACHHUS BEKTOPOB, 3a/IaHHBIX CBOUMHU
KOOpJMHATaMH. BblunCI€HUE MJIMHBI BEKTOpa M PACCTOSIHUS MEXAY TOUYKaMHU. YTOJI MEXIY
BEKTOpPAMH.

Paznuunbie ¢opmbl ypaBHEHUS NpPSIMONW Ha IUIOCKOCTH. YTOJI MEXAY MPSMBIMH.
PaccrossHMe OT TOYKM A0 NpPAMOW. YpPaBHEHMs IPSAMOM M INIOCKOCTH B IPOCTPAHCTBE. YTOII
MEXAY MIIOCKOCTSAMU, IPSIMBIMU, MPSIMOM U MJIOCKOCTHIO.

Tema 1.2. MaTpuubl.

Marpuipl 1 apudMeTndeckue onepanuy ¢ MarpunaMu. [loHsTHE OnpeenuTeNns n-ro
nopsiaka. OnpeaenuTenu KBaapaTHbIX MaTpull 2-r0 U 3-ro nopsakoB. CBoMCTBa onpeaeauTenei
U CIIOCOOBI X BBIYHCIICHUS. DJIeMEHTapHbIE MPEoOpa3oBaHms MATPUIIbL. PaHT cucTemMbl
BEKTOPOB, PAHT MaTPHIILI U CITIOCOOBI UX BBIYMCIICHUS.

Tema 1.3. CucreMbl JTMHEHHBIX YPABHEHUI.

CucreMbl TUHEHHBIX HEOAHOPOAHBIX yYpaBHeHUN. Kputepuii coBmectHOCTH. CHCTEMBI
JMHENWHBIX OJIHOPOJHBIX adredpanuecKux ypaBHEHUH, TeopeMa O pa3MEepHOCTH IPOCTPAHCTBA
pemeHui. Y CoBHs CyIECTBOBAHNSI HETPUBUAIBHOIO PELIEHUS OJTHOPOIHON CUCTEMBI
JUHENWHBIX anredpandeckux ypaBHeHUH. CTpyKTypa oOLIero peieHns HeoJHOPOJHON CHUCTEMbI
JUHENHBIX ypaBHEHUH. PelieHne cucteM JMHENHbBIX aaredpanyecKkux ypaBHEHUH METOI0M
["aycca u metogoM Kpamepa. CyiiecTBoBaHUE U HaXOKIEHUE 0OpaTHON MaTPHIIbl, MATPUUHbIE
YpaBHEHUS.

Tema 1.4. CoOcTBeHHbIE BEKTOPHI M COOCTBEHHbIE 3HAYeHUs] MaTPHII.
CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS JIMHEHHBIX OMEPaTOpPOB.
[IpuMeHeHue >71eMEeHTOB JIMHEIHOM anreOpbl B 9KOHOMHKE: MOJIENb JIeOHThEBa

MHOT'00TPACIEBON SKOHOMMKH, MOZENIb MEXIYHAPOAHON TOPTOBIIH.

Pazgea 2. MaremaTnuecknii anaau3. @yHKIMU OJHOM NePEeMEHHOM.

Tema 2.1. @®yHKIHUM OHON NTEepPeMEHHOI, OCHOBBI TEOPHH INPeeI0B, HeNPEPbIBHOCTD.

IIpenen nocnenoBaresnbHOCTH U npenen GyHKIUHA. OCHOBHBIE TEOPEMBI O Ipeeax.
[Topsinok ManmocTu. DKBUBAJIIEHTHbIE OECKOHEYHO Majble (PYHKIIUN U UX UCIIOJIb30BaHUE MIPH
BBIYHUCIICHUU NIPEICTIOB.

HenpepsiBHOCT QyHKIIMH B TOuke. HempepbIBHOCTH CyMMBI, IPOU3BEIEHHS U YaCTHOTO
HENPEPBIBHBIX (PYHKINN, HEMPEPBHIBHOCTH CIOKHOM QyHKIMU. Teopembl 0 PyHKUIHUSAX,
HEMPEPHIBHBIX HA OTPE3Ke: TeopeMa O MPOMEKYTOUHOM 3HaYCHUH, 1-5 1 2-1 TeOpeMbl
Beiiepmrpacca.



Tema 2.2. InddepennuanbHoe HCHUCTECHUE.

[TpousBomHast (YHKIIUU B TOUKE, €€ TCOMETPUUECKUN, (PU3HUECKUN U IKOHOMUIECKHIA
cmbici. uddepennnan GyHkmm.

[TpaBuna nquddepeHpoBanns CyMMBI, IIPOU3BEIEHHS U YaCTHOTO ABYX (DYHKITHIA.
Jlorapudpmuueckoe nuddepennuposanne. [IponszBoanas odparHoit hyakuuu. Tadbimia
IPOM3BOJIHBIX OCHOBHBIX 3J1eMeHTapHbIX QpyHKIui. [Ipon3Bonnas cnoxHoi ¢pynkuuu. HesBHO
3amanHas GyHKIus u ee quddepennuporanue. [IponsBognas GyHKINH, 3a1aHHON
napameTrpudecku. [ToHsATHE 0 TPOU3BOAHBIX BBICIIUX MOPSIKOB.

[Ipumenenue nuddepennnana Kk NpuOIMKeHHBIM BblurcaeHUSIM. [IoHATHE 3TaCTUYHOCTH
GyHKITIH.

Teopemsl 0 quddeperupyeMsix Gpyukmusax (Pepma, Pomst, Jlarpamka, Komrn).
[TpaBuno Jlonurans packpeitust Heonpeaenennocrei 0/0 u owo/co. @opmyina Teiinopa ¢
0CTaTOYHBIM WwieHoM B ¢popMme Ileano. YcnoBuss MOHOTOHHOCTH (PyHKUIUH. JIoKanbHBIE
IKCTPEMYMBI (DYHKIINN, HEOOXOAMMOE U IOCTATOYHOE YCIOBUE dKCTpemyMa. OThICKaHUe
HauOOJIBIIEr0 U HAMMEHbIIEro 3HaYeHU (PyHKIKK Ha oTpe3ke. HampaBineHue BHITYKIOCTH U
TOUYKHU niepernda rpaduka GyHKInuU. Beimykisie GyHKIUN U TEOPEMBI 00 SKCTpEMyMax
BBIMYKIIBIX (YHKIUH. ACUMIITOTHI KpUBBIX. OOI1as cxeMa uccieaoBanus GyHKIuH u
MOCTPOCHHS UX TPaPUKOB.

[Ipuno>keHus Npou3BOIHBIX B IKOHOMUYECKOU TEOPHUHU.

Tema 2.3. UHTerpasibHoe MCUHCIIEHHE.

[TepBooOpaznas. HeornpeneneHHslit UHTErpall U €ro cBOMCTBA. Tabymiia OCHOBHBIX
HEONpPEIeTICHHBIX NHTETPAJIOB. 3aMEHa IEPEMEHHOM B HEOIIPEEIICHHOM UHTErpalie.
WuTerpupoBanue no yactsaMm. HTerpupoBanue nNpocTeliux paioHaibHbIX Ipo0ei.

3aziaya o0 BBIYMCIEHUH TUIOMIAAN KPUBOJIMHEMHON Tpanenuu. OnpeneneHHblil THTerpai u
ero cBoricTea. Teopema 0 MPOU3BOJHON OIPEAEIEHHOIO HHTErpalla 110 IEPEMEHHOMY BEPXHEMY
npeneny. ®opmyna Herotona-JleliOnuna. Borarcienue onpeneaeHHOro HHTErpaia METoI0M
3aMeHbl iepeMeHHoN. HTerpupoBanue no yactaM. HecoGCTBEHHBIN HHTETpaJl.

Paznen 3. MaremaTnuecknii anau3. ®yHKIMH HECKOJIbKHUX NePeMEHHbIX.

Tema 3.1. ®yHKIUM HECKOJIbKHX NlepeMeHHbIX, 0OCHOBBI TEOPHH IpeesioB,
HeNnpepbIBHOCTD.

Onpenenenve GyHKIUU ABYX NepeMeHHbIX. ['eoMeTprueckas nHTeprnpeTanus GyHKIUH
JBYX nepeMeHHbIX. JInHnu ypoBHs. O6001eHe Ha GYHKIMU IPOU3BOIBHOIO YUCIIA
IIEPEMEHHBIX.

IIpenen 1 HempepbHIBHOCTh (PYHKIMI HECKOJIBKUX NEpEMEHHBIX. TOUKHM pa3pbiBa
¢yHk1mil. PopMyIUPOBKA OCHOBHBIX CBOMCTB (DYHKLIMM, HETIPEPHIBHBIX B 3aMKHYTOU
OTpaHUYEHHON 00IaCTH.

Tema 3.2. @yHKIUM HECKOJIBbKHX NepeMeHHBIX, TU((epeHunaIbH0e HCYUCICHHE.

YacTtHble Mpou3BOIHbIE (PYHKINNA MHOTUX MTEPEMEHHBIX U UX T€OMETPUUECKUN CMBICII.
JuddepenumpyemMocts GyHKIIUI MHOTUX NTEpeMeHHbIX. JlocTaTouHOe yciIoBue
muddepentrpyemocth. [lepBoiit nuddepeniman GpyHKIUN HECKOIBKUX EPEMEHHBIX U €T0
IpUMEHEHHE B IPUOIMKEHHBIX BHIYMCIEHUAX. YacTHBIE TPOU3BOIHBIE CIIOKHON (DYHKIIMH.

[IpousBonHas mo HampasiieHuto. ['paareHT GyHKIUU U ero cBoicTBa. YacTHbIe
IIPOU3BOIHBIE BBICIINX MOPSAKOB. POpMyIUpPOBKA TEOPEMBI O IEPECTAHOBKE MOPSAIKA
muddepentmponanus. Juddepennuanst Boiciiero nopsaka. @opmyna Telinopa nnst GyHKIIMI
HECKOJIbKUX NTEPEMEHHBIX.



Tema 3.3. IkcTpeMyMbl GyHKIMI HECKOJIBKUX NTePeMEHHbIX.

HeoO6xomumoe ycmoBue »skctpemyMma. Ksaapatuunas d¢opma W ee  MaTpula.
3HakoormnpeneneHHple  kBaaparuynble (opmbl. Kpurepuit CuiibBecTpa IOCTOSHCTBAa 3HAKa
KBapaTuuHOi Gopmbl. JfocTarouHble yclioBUsE MaKCUMyMa U MUHUMYyMa. Beinmykibie GpyHkunu
MHOTHX TIEpEMEHHBIX. TeopeMbl 00 SIKCTpeMyMax BBITYKIIBIX (YHKITHIA.

VY CoBHBIN 3KCTpeMyM (DYHKIIMH MHOTHX ITepeMeHHbIX. MeToa MHOKUTeeH Jlarpanxka.
['eomeTpuueckast HHTEpPIIpETAIHsl HEOOXOAMMOTO YCIOBHS JOKAJIHHOTO YCIOBHOTO KCTpEMyMa.
JloctaTouHO€ yCIIOBUE JIOKAJIBLHOTO YCIOBHOTO SKCTpeMyMa. HaxoxaeHne HauboabIux 1
HaMMEHBIINX 3HAUYCHUH (YHKIUN HECKOIBKUX MEPEMEHHBIX B 3aMKHYTOW OTpaHUYCHHOM
obnacTu.

@DYHKIMH HECKOJIBKUX NIEPEMEHHBIX B 3a/1a4aX SKOHOMUKH. ONTUMHU3aLMOHHBIE 331a41
Ha OCHOBE MPOU3BOACTBEHHBIX (DyHKIMH. [IoHsATHE O METO/Ie HAMMEHBIIUX KBAJAPATOB.

Pasnen 4. OcHoBbl 1 PpepeHnaIBLHBIX YPABHEHUIA.

HuddepenunanbHoe ypaBHEHHE IEPBOTO MOPSIKA, [10JI€ HAIIPaBJICHUH, HHTErpalbHas
KpuBasi, 3anada Komm. luddepennnansnoe ypaBHEHHE ¢ pa3aesIONIMMUCS TIEPEMEHHBIMU.
JluHeitHOe ypaBHEHHE ITEPBOTO MOopsaKa. MeTo 1 Bapuamnuu moctossHHoi. AuddepeHnnanpHoe
ypaBHEHHE BTOpOro nopsjka, 3agaya Komm. Cuctemsl quddepeHanbHblX ypaBHEHUH ¢
nocTossHHBIMU K03 punmentramu. [lonsitue ycroitunBocTu. [lpumepsr Moieneit, onruchIBaeMbIX
cucreMamMu JuQQepeHIraIbHbIX YpaBHEHUH.

8. Obpas3oBaTenbHble TEXHONOMMU

[Tpu peann3zanuy ceMUHAPCKUX 3aHATUN UCIIOJIB3YIOTCSl aKTUBHBIE U HUHTEPAKTUBHBIE (DOPMBbI
IIPOBEJCHUS 3aHATUM.

9. OueHOo4HbIe cpeancTtBa AnNA TeKywero KOHTposnsa n arrecraulmmn
CTyAeHTa

9.1 TemaTuka 3agaHuUN TEKYLLEro KOHTPOnA

KonTponbnas pabota. TemaTuka 3aganuii: 21eMeHTHI JIMHEWHOM anreOpsl U
AHAIIMTUYECKON r€OMETPHH.

[TepBoe nomamHee 3ananue. TemaTtuka 3aJaHUi: SIIEMEHTHI TUHEHHON anredpsl U
AQHATTMTUYECKON T€OMETPHH, MAaTEMAaTHUYEeCKUH aHaIN3 (DYHKIIMI OJTHOM MepeMeHHOM.
Bropoe nomamnee 3aganue. TemaTuka 3aaHuil: MaTeMaTHYeCKUI aHaTN3 QYHKIUI
HECKOJIbKUX ITEPEMEHHBIX.

N

Bonpochkl Ansi OLeHKU KayecTBa OCBOEHUSI AUCLUNIIUHbI

BekTopsl, INHENHbIE ONlEpaliii HaJl BEKTOPaMHU.
CkansipHOe MPOU3BEIEHNE BEKTOPOB.

JIuneliHas 3aBUCHMOCTD U HE3aBUCUMOCTb BEKTOPOB.
basuc KoopIMHATHI pa3MEPHOCTH JIMHEWHOIO MMPOCTPAHCTBA.
Paznoxxenue BekTopa 1o 6asucy.

Martpuiel 1 oneparnuu HaJi HUMH.

Onpenenurens, €ro CBONCTBA, BBIYMCICHUE.

Munop, anreOpanueckoe T0NOJHEHHE.

. Panr marpuiisl.

10. Cucrema MUHEHHBIX YpaBHEHHUI, OCHOBHBIC TTOHSATHSI.
11. Teopema Kponexepa-Kanemnu.

LCoNoOAEWNE ©



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.
52.

Meroasl peleHys CUCTEM JIMHEWHBIX YPAaBHEHUM.

OHOpPOIHBIE CUCTEMBI JIMHEHHBIX ypaBHEHHH. basucHbIe U CBOOOIHBIE TIEPEMEHHBIC.
OO6parHas maTpuia.

Matpuynsle ypaBHEHUS.

CoOcTBeHHBIE 3HAUCHHSI U COOCTBEHHBIE BEKTOPHI.

[TocnenoBarenbHOCTh. [Ipeaen nocnenoBarenbHOCTH. CBOMCTBA MPENIETIOB
110CJIEI0BATEIbHOCTH.

[Ipenen dyHkmmm.

OCHOBHBIE TEOPEMBI O TIpeienax (PyHKIHH.

beckoneuno mansie pyHkiuu. X cBoiicTRa.

CpaBHeHrEe 0€CKOHEYHO MaJbIX (PYHKIUI. DKBUBAJICHTHbIE OECKOHEYHO MaJlbIe.
beckoneuno 6onpmue pyHknuu. Mx cBoricTBa.

HenpepoiBHOCT PyHKITMH. OCHOBHBIEC TIOHSATHSL.

CgoiicTBa (QyHKIIHMA, HETIPEPHIBHBIX B TOUKE.

Huddepennnan. ['eomerpuueckast HHTEPIPETALHSL.

IIponsBosnHas pyHKLUHU B TOUKe. | eoMeTpuyeckas HHTepIpeTaLus.

OcHOBHBIE TEOPEMBI 0 TUDPEPEHITHPYEMBIX PYHKIHSX.

[Tpon3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKLUH.

[TpousBoHas ciioxkHOU GyHkun. [IponsBoaHas GyHKINY, 3a1aHHON HessBHO. [Ipon3BoaHas
(byHKLNY, 3alaHHON TapaMeTPUUYECKH.

IIpaBuno Jlonurans.

Vcnonb30BaHue NpoU3BOAHOM I UCCIe10BaHUs (PYHKIMH HAa MOHOTOHHOCTh, SKCTPEMYM,
BBIIYKJIOCTh, BOTHYTOCTb. TOYKH nieperuoa.

[Tpon3BoiHBIE BBICHIMX MOPAIKOB (PYHKIIMH OJHOM EpEMEHHOM.

[TepBooOpaznas. Heonpenenenuslii naTerpai. CBoNCTBa HEOIIPEIEIEHHOIO HHTETpaia.
MeToapl MHTErPUPOBAHUS: 3aMEHA IIEPEMEHHOM.

MeTo/1bl UHTETPUPOBAHNUS: HHTETPUPOBAHUE 110 YACTSM.

OrnpeneneHHbI HHTErpall. 'eoMeTprUieCcKUuil CMBICIL.

CBolicTBa onpeeIeHHOro HHTerpasa.

®opmyna Herotona-JleitOnuma.

HecoOcTBenHnble nuTerpansl. CX0QMMOCTh U pacX0JUMOCTh HECOOCTBEHHBIX HHTETPAJIOB.
[Tpon3BoiHBIE GYHKIIMN HECKOIBKUX MEPEMEHHBIX.

[TpousBoHBIE CIOKHON (PYHKIIUU MHOTHX EPEMEHHBIX.

[Tpon3BoiHBIE BBICHIMX MOPAIKOB (PYHKIIUM MHOTUX NEPEMEHHBIX.

JlokanbHbIl 93KCTpeMyM (PYHKIIMK MHOTUX IepeMeHHbIX. HeoOxoaumoe u joctaTouHoe
YCIIOBUE DKCTPEMyMaA.

JlokasbHBIHN YCIOBHBIN 3KCTpeMyM (QYHKIIMU MHOTHX IepeMeHHbIX. HeoOxoaumoe n
JIOCTaTOYHOE YCIIOBUE KCTPEMYyMa.

Haxoxaenne HanbombIIero 1 HaMMEHbILIEr0 3HAYCHUHN (PYHKIIMN HECKOJIBKMX EPEMEHHBIX B
OTpaHUYEHHON 3aMKHYTOM 00aacTu.

Juddepenunanpaple ypaBHEeHUs epBoOro nopsaka. OCHOBHbIE MOHATHUSA. | eoMeTpuuecKuii
cmblci. 3agada Kommn.

JuddepenumanbHble ypaBHEHUS IEPBOTO MOPSIKA C pa3/IESIIOIIMMHCS TEPEMEHHBIMHU.
OnHoponublie nuddepeHnnanbHble ypaBHEHHUS IEPBOTO MOPSIKA.

Jluneitnsle nuddepenHanbHbIe ypaBHEHHSI IEPBOTO MOPSIIKA.

JluneliHble OJHOPOAHBIE TU(PEepeHIMaTbHbIE YPaBHEHUS BBICILIETO MOPSIKA C
MOCTOSTHHBIMU KO3 UIIUEHTaMH

HccnenoBanue yCTOWYMBOCTH PELLICHUS.

Cucremsbl TuHEHHBIX U depeHITNaTbHBIX YPaBHEHUH.



9.3

Mpumepbl 3aaaHNM NPOMEXYTOYHOIO /MTOroBOro KOHTPOA

IIpumepsl 3a1aHK TEKYILET0, IPOMEKYTOYHOIO U UTONOBOI'0 KOHTPOJIS IIPUBOAATCS B CUCTEME

LMS.

10. Y4yeObHO-MeTOANYECKOE U UHpOpMaLMOHHOEe obecrneyeHune

ANCuunnIiinHbI

10.1 bBa3oBbi y4eOHUK

1. Kpacc M. C., UynpeiHoB B.I1. OcHOBBI MaTeMaTHKHU U €€ NPUIOKEHUS B IKOHOMUUYECKOM
obpazoBanuu: Yueonuk. M.: [lemo, 2000.

2. [Munages B.C. OcHOBBI BBICHICH MaTeMaTWKu: YdeOHOe mocobOue st By30B. M.:
Bricmras mikoira, 1998

3. [[umaues B.C. 3agaynuk mo BhICIIEH MaTemaTHKe: YdeOHoe rmocobue s By30B. M.:
Bricmras mikoira, 1998.

10.2 OcHoBHas nuTepartypa

1. bexnemumes J[.B. Kypc ananmutuueckoil reoMeTpuu U JUHEWHON aireOphl: Y4yeOHUK.
M.: Breicmas mkoia, 1998.

2. Kpacc M. C. Marematuka A SKOHOMHUYECKHX CIeMUAIbHOCTEH: YdeOHuK. M.:
NHOPA-M, 1998.

3. [MTucemennsnii JI.T. Boicimas matematuka. 100 3Kx3amMeHAlMOHHBIX OTBETOB. 1 Kypc.
Jomanauii penetutop it ctyaeHToB. M.: Ponbd: Aiipuc-nipecc, 1999.

4. JloreenkoB C.A., Mprmkuc I1.A., Camoson B.C. CoopHuk 3amau mmo anredpe. YueOHoe
nocobue st PaKyaIbTETOB MEHEPKMEHTA, MOJUTOJIOTHH U corponoruu: Caitt I'Y-BIID.
2009.

5. JloreenkoB C.A., Mprmkuc [1.A., Camoson B.C. CoopHUK 337124 110 MATEMaTHIECKOMY
ananu3y. OyHkIuUs o1HON IepeMeHHOo. YueOHoe mocooue ajist (haKyabTeTOB
MEHeKMEHTA, IoJIMTojIoruu u coruoioruu: Canrt I'Y-BII3. 20009.

6. JloreenkoB C.A., Mbiukuc [1.A., Camoson B.C. CoopHUK 3a1a4 110 MATEMaTHYECKOMY
aHanuzy. OyHKINUSI MHOTUX IEpEMEHHBIX. Y4ueOHoe nmocobue ams GhakyIbTeToB
MEHEKMEHTA, HouToaoruu u conuonoruu: Caur I'Y-BII3. 2009.

10.3 [OononHuTenbHaa nuTepartypa

1. byrpos A.C. Huxonsckuit C.M. JluddepeHunanbHOoe U UHTErpajibHOE HCUUCICHHE:
VYuebnuk. M.: Hayka, 1988.

2. byrpos A.C. Huxonsckuit C.M. DneMeHTbl JUHEHHON anreOpbl UM aHAIUTUYECKOMN
reomeTpun: Y4ueOHUK a7 By30B. M.: Hayka, 1988.

3. BypmuctpoBa E.b., Jlobanos C.I'. Jluneiinas anreOpa ¢ 2JIEeMEHTaMH aHAJTUTHYECKOU
reoMmerpun: YuebHnoe nocobue. M.: Uzn-so I'Y-BIID, 1998.

4. Bonkosa W.O., Kpyrunkas H.Y., larun B.JI. Maremaruueckuii anHanu3 (c
HKOHOMHUYECKUMH TNpUIoKeHUusMH). DyHKIMU onHOW mnepemeHHoW. M.: M3a-so I'Y-
BIIID, 1998.

5. Bricirasi maremaTtuka ayis MeHemkepa: YuebHoe mocobue mis By3oB / Ilom pen. B.B.
Jlebenera. M.: ®uncraruadopm, 1999.

6. Bricmrast Mmarematuka i1l 9KOHOMUCTOB: YueOHUK Juis By30B / [Tox pen. H.III. Kpemepa.
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14.
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17.
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M.: banku u 6upxu, FOHUTH, 1998.

3amaun W ympaXHEHUs M0 MaTeMaThyeckoMy aHanmu3y mis BTy30B / Ilox pen. B.IL
Hemunouya. M.: Hayka, 1978.

3amkoB 0O.0., Yepemubix HO.H., Toncromarenko A.B. Maremarudyeckue METOIbI B
skoHOMuKe: Yuebnuk. M.: Jleno u Cepsuc, 1999.

Unena B.A., Cagopanunii B.A., CennoB b.X. Marematnueckuii anamus. Y.1. u 2. M.:
Hzn-so MI'Y, 1985 u 1987.

KonecankoB A.H. KpaTkuii Kypc MaTeMaTuKu IJisi SKOHOMHUCTOB: Y4eOHOe mocolue.
M.: UH®PA-M, 1998.

Kynpssues B.A., JlemunmoBuu b.I1. Kparkuii xypc Bbicmieli MaTeMaTuku: YdeOHOE
nocobue st By30B. M.: Hayka, 1989.

Kycrop HO.A., FOmarynos M.I'. Marematuka. OCHOBBI MaTE€MAaTHYECKOTO aHAJIM3a:
TEOpHsl, IPUMEPHI, 3a1a4n. Jlomamnuii peneturop s ctyaeHtoB. M.: Ponbd: Aifipuc-
npecc, 1998.

Mansixua B.M MartemaTnka B 5KOHOMHKE: Y4ebHoe mocodue: M.: MHOPA-M, 1999.
Mateees H.M. OObikHOBeHHBIE nudepeHImalbHbpIe ypaBHEHUs: YdeOHOe Mocolue.
CII6.: CrennanbHas nuteparypa, 1996.

OO0muii Kypc BbICIIEH MaTeMaTUKH Il 3KOHOMHCTOB: YueOunuk / Ilom pen. B.U.
Epmakosa. M.: UH®PA-M, 1999.

PykoBOJCTBO K pemIeHHIo 33aJad4 C IKOHOMHUYECKHUM COJEpXKaHHEM IO KypCy BBICIIEH
marematuku / Ilom pexn. AWM. Kapacesa m H.II. Kpemepa. M.: DxoHomMHueckoe
obpasoBanue, 1989.

COopnuk 3ama4 1o Beicmeit maremaruke / [lox pen. A.B. E¢umona u B.I1. [lemunoBuya.
Y.1. M.: Hayka, 1993.

CononoBuukoB A.C., babGaiinee B.A., bpaunoB A.B. Marematnka B 3KOHOMUKE:
Vueonuk. B 2-x 1. U.1. M.: ®unancel u cratuctuka, 2000.

CononoBuukoB A.C., babaiiues B.A., bpaunos A.B., llangpa N.I'. Marematuka B
SKoHOMHKe: YueOHuK. B 2-x u. Y.2. M.: ®unaHchl 1 cTaTUCcTHKA, 1999.



