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1. ObnacTb NPUMEHEHUAA U HOPMaTUBHbIE CCbINKU

Hacrosmas nporpaMma yd4eOHOM TUCHUIUIMHBI YCTaHABIIMBACT MUHUMAJIbHBIC 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 ocBoeHusa ancumnnuHbl

LensitMu OCBOEHUST JUCIUTIIMHBI « 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»
permaeTcs 3aa4a o0ecreueHus MUPOKOro, OOIIET0 U T0CTaTOYHO (QyHAaMEHTATHFHOTO
MaTeMaTHUYECKOTO OOPa30BaHMsI CTYIEHTOB COIMATBHO-DKOHOMUYECKUX CIEIUATIbHOCTEH.
DOyHIaMEHTAILHOCTD MOATOTOBKU BKJIIOYAET B CEOs TOCTATOUHYIO OOIIIHOCTh MaTEMaTUUECKHIX
MOHITUI U KOHCTPYKIIHH, 00€CTIEYMBAIONTYIO ITUPOKHIl CTIEKTP UX MPUMEHUMOCTH, Pa3yMHYIO
TOYHOCTH (POPMYJIUPOBOK MATEMATUUYECKUX CBOMCTB UCCIEAYEMBIX OOBEKTOB, JJOTHUYECKYIO
CTPOrOCTh U3JI0KEHUSI PEMETA, OTMPAIOIIYIOCS Ha a/IeKBaTHBINA COBPEMEHHBIM
MaTeMaTHYEeCKUH SI3BIK.

3. KomneTteHuun oby4aroulerocs, hopMmupyembie B pe3ynbTaTte
OCBOEHUSI AUCLUNIIUHbI

B pesynbrare usydyenus kypca «Anredpa u aHaJIU3» CTYACHTHI JOJKHBI:

-3HaTh M YMETb UCII0JIb30BaTh MaTEMaTHUECKHUH anmnapar i pelieHus MPUKIaIHbIX
3aja4 B 00JIACTH COLIMOJIOTUU U HKOHOMMKH;

-BJIaJIETh HABBIKAMU MaTeMaTH4ecKoi opMann3auu 3ajad, yMeTb IPUMEHATh
HEOOXO0/IMMBIN MaTeMaTHYECKUI HHCTPyMEHTapuil IpH BEIOOpE M 0OOCHOBAHUH PEILICHUH;

-MMETb IIPe/ICTaBJICHHE O MATEMAaTHYECKOM MOJIETUPOBAHUH TIPOCTEHIIINX
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 OCBAMBACT CICAYIOINIUEC KOMIICTCHIIUN:



OcHOBHbBIC IMPpU3HAKKN

qDOpMLI 1 MCTOOBI 06y‘{CHI/I$I,

Kon no
KoMIIeTeHis Broc/ OCBOCHHS (ITOKa3aTEIH CITOCOOCTBYIONTHE
LY JOCTIOKCHHUS (hOPMHUPOBAHUIO U PA3BUTHIO
pe3ynbTaTa) KOMITETCHIINH

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

MPOMEKYTOYHOTO

HUTOTOBOTO KOHTPOJIS
CnocobeH pemaTb CK-b4 | IokasaTeneM oCBOEHHs Jlexumu, ceMUHApCKUe
npo6JIeMbl B SIBIISTFOTCSI OLICHKH 3aHATHS, TOMAITHHUE 3aaHHsI
npohecCHOHATBLHOM TEKYIICTO,
JIEATENBHOCTH Ha OCHOBE TPOMEXKYTOTHOTO 1
AHATM3A H CHHTE3a HUTOTOBOTO KOHTPOJIS
CrniocobeH paborats ¢ CK-B6 | IToka3aTesneM OCBOCHUS Jlexuuu, ceMUHapCKHe

uH(popManen: HaxXOAUTh,
OLIEHUBATh U
HCIIOJIb30BaTh
uHpopmaruio u3
Pa3TUYHBIX UCTOYHUKOB,
HEOOXOUMYIO IS
pEIICHUS HAyYHBIX U
po)eCCHOHAIIBHBIX 3aj1a4

SIBIISIFOTCSI OLIEHKU
TEKYLIETO,
MIPOMEXKYTOYHOTO U
HUTOTOBOT'O KOHTPOJIS

3aHATHA, JOMAIIHHUEC 3aJaHNA

4. MecTo AUCUMNNUHbI B CTPYKTYpe obpa3oBaTesibHOWN NporpamMmbl

HaCTOSIHIafl JAUCOUIIIIMHA OTHOCUTCA K HUKITY MareMaTU4eCKUX 1 €CTCCTBCHHOHAYYHBIX
JUCIMIIINH, Oa3oBas 4acCThb, 06eCHqu/IBaIOH_[I/IX IMOATOTOBKY 6aKaHaBpOB.

OCHOBHBIC ITOJI0KEHHUS JUCIHHUIIIINHBI JOJIKHBI OBITH HCIIOIL30BAHEI B z[am)HeﬁmeM 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

No Tema Aynurtopasie yacel | CamocTosATenbHasA Beero
Jlexnun |CCMI/IHapr pabora
IlepBBIii MOAYJIB
DJieMeHTHhI JNHeIlHOH’
1 anared6pbl 1 AaHAJIUTHYECKOH 16 16 74 106
reoMeTpUH
OCHOBBI aHAITUTUYIECKOH
11 T€OMETPUH U JINHEHHBIE 4 4 12 20
IIPOCTPAHCTBA
1.2 MaTpuinbl 4 24 32
1.3 CucrteMsbl IMHEWHBIX ypaBHEHUN 30 40
CoOcCTBEHHBIE BEKTOPHI U
1.4 COOCTBEHHBIC 3HAYCHUS 2 2 8 12
MaTpPHUIBL.
1.5 KouTponbsHas pabora 2 2
Bropoii moayab
> MaTeMaanec:cnﬁ aHaJIu3. 3 12 16 72 100
DYyHKIUU OAHOI NMepeMeHHOo
DyHKIIMU OTHON EPEMEHHOM,
2.1 OCHOBBI TEOPHUH NPEALIIOB, 2 4 16 22
HENPEPbIBHOCTh
29 HuddepenumanpHoe 6 30 42
HWCUNCIICHUE
2.3 HHaTerpajbHOE NCUHUCIICHUE 4 6 26 36
3 3adueTHasi KOHTPOJIbHAsI paboTa
Tpernii moayanb
MaTtemMaTH4YecCKHNH aHAIN3.
4 DYHKIUHN HECKOJIbKUX 14 12 70 96
nepeMeHHbIX
DyHKINHN HECKOJIBKUX
4.1 MEepEMEHHBIX, OCHOBBI TCOPUH 2 2 10 14
peeoB, HENPEPIBHOCTD
DyHKIMHN HECKOJIBKUX
4.2 NEepEMEHHBIX, 6 6 o 36
nuddepeHnaIbHOE
MCUHCIICHUE
43 DKCTpeMyMbI QYHKIIUH 6 4 36 46
HECKOJIBKMX IIEPEMEHHBIX
5 OCHOBBI Ill/l(l)(l)epeHIjI/IaJ'leLIX 6 4 30 40
YPaBHEHU
6 Hrorosast KOHTpoJibHAs paboTa
UTOI'O 48 48 246 342




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
Texymmii | Kontponsnas | 1 | 1 nucbMeHHas pabota 60
paboTta MUHYT
JlomarHee 111
3a/1aHKe
HtoroBsl | Dk3aMeH 1 | mucemennas padora 100
51 MUHYT

6.1 Kputepumn oueHkKn 3HaHUN, HaBbIKOB

ITo BceM (popmam OTUETHOCTH OLIEHKHU CTaBATCs Mo 10-0anpHOM mIKaie, Ipu 3TOM
OIICHKH MOTYT He OBITh 11€JI0YNCIEHHBIMH, OKPYTJIEHUE TPOBOIUTCS A0 TEpBOM UG PHI MTOCTe
3ansToi. [Ipy BRICTaBIEHUN UTOTOBBIX OIEHOK MTPOU3BOIUTCS OKPYIJICHHUE 10 OJIMKAUIIEro
[eJoro unchna (eciau apoOHas 4acTh olleHKH paBHa (.5, TO OKpYTJIEHHE IPOU3BOIUTCS B
MEHBIIIYI0 cTOpOHY). [lepeBoa B 5-0alibHYIO KAy OCYILIECTBISETCS COITIACHO CIEAYIOUIEMY
MPaBIITY

0<Z <4 HeynoBIETBOPUTEIHHO

4<7 <6 yHOBIETBOPUTEIHLHO

6<7Z<8 xopomo

8<Z <10 otmuuHO.

AHanoru4Has 1iKaia UCIoJIb3yeTCs U ISl UTOTOBOM OLIEHKH.

6.2 NMopsaok chopMUpPOBaHUSI OLIEHOK MO AUCLUNIIUHE

HakormuienHas orieHka 3a mepBbie TPU MOJYJIS TOMy4YaeTcs 1Mo cleayoen hopmye:
N=0,8*K+0,2*D, rae K — cpearsist orieHKa 3a 1B KOHTPOJIBHBIX PaOOTHI (BBIYUCIIICTCS KaK
cpenHee apuMeTHIECKoe BCeX OIEHOK 3a KOHTPOIbHBIE paboThl), a D — cpemnsist olieHka 3a Tpu
JIOMAITHUX 3aJIaHus (BBIYUCIIICTCS KaK CpeHee apu(pMETHIeCKOe BCEX OIICHOK 3a JIOMAIITHUE
3a/I1aHMSA).

HToroBas 3x3aMeHAIIMOHHAS OIICHKA TI0 BCEMY KYpPCYy CTAaBUTCS B KOHIIE TPETHETO MO U
nonydaetcs no cienyromein Gopmyne: 1=0,4*N+0,6*E, rne | — urorosas onenka, E — ornenka 3a
HUTOTOBYIO KOHTPOJIBHYIO paboTy MO BCEMY KypCY, POBOJIUMYIO B KOHIIE TPETHETO MOIYIISL.

[TepenucbiBaHUE KOHTPOIBHOW PaOOTHI TPOMEKYTOYHOTO KOHTPOJIS UM HAITMCAHUE

KOHTPOJIBHOH pa0OThI IMPOMEKYTOYHOT'O KOHTPOJISI B IOTIOJTHUTEIILHOE BpEMs HE JTOMYCKAETCS.



7. CopepxxaHue AUCLMNIUHBI

Pazgea 1. DieMeHTHI JIMHEHHOH aJIre0pbl U AHAJTUTHYECKOH reoMeTpuH

Tema 1.1. OCHOBBI AHAJINTUYECKON reOMETPUH U JIMHEIHbIEe MPOCTPAHCTBA.

Onpenenenue U MpUMEPHI JIUHEHHBIX MPOCTpaHCTB. BekTopel. JInHelHbIe onepanuu Hajl
BeKkTOopaMu. JIuHelHass 3aBUCHUMOCTh M HE3aBUCHUMOCTh BEKTOpPOB. basuc, KOOpIHHATHI,
pa3MEpHOCTh JIMHEWHOTro NpocTpaHcTBa. Pasnmoxkenue BekTopa 1o 0Oaszucy. CkansipHoe
MIPOU3BE/ICHNE BEKTOPOB. BhIuncieHne CKalsipHOTO MPOU3BEACHUS BEKTOPOB, 3a/IaHHBIX CBOMMU
KOOpJMHATaMH. BblUMCI€HUE MJIMHBI BEKTOpa M PACCTOSIHUSA MEXAY TOUYKaMHU. YTOJI MEXIY
BEKTOpPAMH.

Paznuunbie ¢opmMbl ypaBHEHHS NPSIMONM Ha IUIOCKOCTH. YTOJI MEXAY MPSMBIMH.
PaccrossHMe OT TOYKM A0 NpPAMOW. YpPaBHEHMs IPSAMOM M INIOCKOCTH B IPOCTPAHCTBE. YTOII
MEXAY MIIOCKOCTSMU, IPSIMBIMU, MPSIMOMN U MIJIOCKOCTHIO.

Tema 1.2. MaTpuubl.

Marpuipl 1 apudMeTnaeckue onepanuy ¢ MarpunaMu. [loHsTHE OnpenenuTeNns n-ro
nopsiaka. OnpeaenuTenu KBaapaTHbIX MaTpull 2-r0 U 3-ro nopsakoB. CBoMCTBa onpeaeauTenei
U CIIOCOOBI X BBIYHCIICHHS. DJIeMEHTapHbIE MPEoOpa3oBaHms MAaTPUIIbL. PaHT crucTeMbl
BEKTOPOB, PAHT MaTPHIILI U CITIOCOOBI UX BBIYMCIICHUS.

Tema 1.3. CucreMsbl JTHHEHHBIX YPABHEHUIA.

CucreMbl TUHEHHBIX HEOAHOPOAHBIX YpaBHeHUH. KpuTepuii coBmecTHOCTH. CHCTEMBI
JUHEWHBIX OJTHOPOJIHBIX ajdredpanyecKux ypaBHEHMH, TeopeMa O pa3MEepHOCTH IPOCTPAHCTBA
pemeHui. Y CoBHs CyIECTBOBAHNSI HETPUBUAIBHOIO PELIEHUS OJTHOPOIHON CUCTEMBI
JUHEHHBIX anredpandeckux ypaBHeHHH. CTpyKTypa oOIIero peieHns HeoJHOPOJHON CHCTEMbI
JUHENHBIX ypaBHEHUH. PerieHne cucreM JMHENHbBIX anredpanyeckux ypaBHEHUH METOI0M
["aycca u metogoM Kpamepa. CyiiecTBoBaHHE U HAXOKIEHUE OOpaTHON MaTPHIIbl, MATPUUHbIE
YpaBHEHUS.

Tema 1.4. CoOcTBeHHbIE BEKTOPbI M COOCTBEHHbIE 3HAYeHUs] MaTPHII.
CoOcTBeHHbIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS JIMHEHHBIX OMEPaTOPOB.
[IpumeHeHue 1eMEeHTOB JINHEHHOM alnreOpbl B 5KOHOMUKE: MOJieb JIeoHTheBa

MHOT'00TPACIEBON SKOHOMMKH, MOJENIb MEXIYHAPOAHON TOPTOBJIH.

Pazgea 2. MaremaTnuecknii anaau3. ®yHKUMU OAHOM NepeMEHHOM.

Tema 2.1. @®yHKIHUM OHON NTepPeMEHHOI, OCHOBBI TEOPHH NPeeI0B, HENPEPbIBHOCTD.

[Ipenen nocnenoBarenbHOCTH U Tipenen pyHKIUU. OCHOBHBIE TEOPEMBI O TIPEIEax.
[Topsinok ManmocTu. DKBUBAIIEHTHBIE OECKOHEYHO Majible (PYHKIIMU U UX UCTOJIb30BaHUE TIPU
BBIYHUCIICHUU IPEICIOB.

HenpepsiBHOCT QyHKIINH B Touke. HenmpepbIBHOCTH CyMMBI, IPOU3BEIEHHS U YaCTHOTO
HENPEePBIBHBIX (PYHKINN, HEMPEPHIBHOCTH CIOKHOM QpyHKIMU. Teopembl 0 PyHKIHUSAX,
HETPEPHIBHBIX HA OTPE3Ke: TeopeMa O MPOMEKYTOUHOM 3HaUYCHUH, 1-5 1 2-1 TeOpeMBbl
Beitepmtpacca.



Tema 2.2. Iu¢depeHnnanbHoe HCHHCTICHUE.

[TpousBogHas GyHKIMHM B TOUKE, €€ TEOMETPUUCCKUMA, PU3NUECKUI U SKOHOMUYECKHUMA
cmbici. Juddepennuan pyHkuuu.

[IpaBuna auddepeHunpoBaHusi CyMMbl, IPOU3BEICHUS U YaCTHOTO IBYX (YHKIHUH.
Jlorapudmmueckoe nuddepenuporanue. [IpousBoanas oopatHoii pyHkimu. Tabnuia
MIPOU3BOIHBIX OCHOBHBIX 3JIeMeHTapHBIX GyHKIMi. [IpousBonnas cnoxuoi ¢pynknuu. HessHo
3ananHas QyHKIUs U ee quddepennuponanne. [IponsBoaHas GyHKINH, 3aJaHHOM
napamerpuuecku. [ToHsTHE 0 MPOU3BOAHBIX BHICIIUX MOPSAKOB.

[Tpumenenne nuddepennnana K npuOIMKEHHBIM BIYUCICHUSM. [[oHATHE 31aCTHYHOCTH
GyHKIIHH.

Teopemsl 0 quddeperupyemsix Gpyukiusax (Oepma, Pomst, Jlarpamka, Komn).
[TpaBumno JlonuTans packpeitus HeonpeneneHHocTeit 0/0 u oo/oo. dopmymna Teitnopa ¢
OCTaTOYHBIM wieHOM B ¢opme [leaHo. YcnoBus MOHOTOHHOCTH (pyHKIHIA. JIoKanbHbIE
9KCTPEMYMBbI PYHKIIHI, HEOOXOJUMOE U JOCTATOYHOE yCIOBHE dKcTpeMyMma. OThICKaHHe
HanOOJIBIIET0 M HAMMEHBIIIETO 3HAYeHUH (PYHKIIMU Ha OTpe3ke. HampaBneHne BBITyKIOCTH U
TOUKH neperuda rpaduka GyHKIUU. Boinmykibie GyHKIIMN U TEOpEMbI 00 SKCTpeMyMax
BBINTYKJIBIX (DYHKIMNA. ACUMIITOTH KpUBBIX. O01Ias cxema ucciefoBaHus PyHKIUH 1
MOCTPOCHUS UX TPAPUKOB.

[IpunosxeHust MPOM3BOIHBIX B dKOHOMUYECKON TEOPHH.

Tema 2.3. HHTerpaabHoe HCYHCIEHHUE.

IlepBooOpasnas. HeonpeneneHHblil nHTErpai u ero cBoiicta. Tabuunia OCHOBHBIX
HEOIpeIeIEHHBIX UHTETPAJIOB. 3aMeHa IEPEMEHHON B HEOTIPEAEIEHHOM HHTErpae.
WuTterpupoBanue 1o yactsaM. MIHTerpupoBaHue NpocTeHIInX paluoHaIbHbIX Apo0ei.

3asa4ya 0 BIYMCIICHUH TUIOIIAIM KPUBOJIIMHENHON Tpaneuuu. OnpeesieHHbli HHTerpan u
ero coiictea. Teopema 0 IPOM3BOJHON ONPEAEIEHHOIO HHTErpala Mo IEPEMEHHOMY BEPXHEMY
npeneny. ®opmyna Hetotona-JleitOnuna. Berauciienrne onpeaeneHHOro HHTerpajia MeTo10M
3aMeHbl nepeMeHHoi. HTerpupoBanue no yactsaM. HecoOcTBeHHBII HHTETpall.

Pazgea 3. MaremaTnuyecknii anaau3. DyHKIMH HECKOJIbKHUX IePEeMEHHBIX.

Tema 3.1. PyHKIMHM HECKOJIBKHX NEPeMEHHBIX, 0OCHOBBI TEOPHH NPee/I0B,
HENpPepPbIBHOCTb.

Onpenenenue GyHKIUHU ABYX EpeMEHHbIX. | 'eoMeTpruyeckast uHTeprpeTanus GyHKIuu
JBYX nepeMeHHbIX. JInann ypoBHs. O000uIeHre Ha QyHKIIUU TPOU3BOIBHOIO YKCIIa
[IEPEMEHHBIX.

[Ipenen u HenmpepbIBHOCT (DYHKIUI HECKOJIBKUX MepeMEHHBIX. TOUKH pa3phiBa
bynkuuit. DopMyIMpoBKa OCHOBHBIX CBOMCTB (DYHKIIHIA, HETIPEPHIBHBIX B 3aMKHYTON
OTPaHUYEHHOM 00IaCTH.

Tema 3.2. ®yHKIIMH HECKOJIbKHUX NEePpeMeHHbIX, U] PepeHunATIbHOE HCHHUCICHHE.

YacTHble TPOU3BOHbBIE (PYHKIMI MHOTHUX IEPEMEHHBIX U UX T€OMETPUUYECKUN CMBICI.
HuddepenurpyeMocTs GYHKIMI MHOTHX IepeMeHHBIX. JlocTaTOuHOE yCIoBHe
muddepentmpyemoctu. [lepsslit nudpdepeniman GpyHKINN HECKOIBKUX MEPEMEHHBIX U €ro
NpUMEHEHHEe B TIPUOIMKEHHBIX BRIYMCICHUSX. YaCTHBIE TPOU3BOIHBIC CIIOKHOW (DYHKITHH.

ITpousBosHas no HanpasiaeHuto. ['paaneHT GpyHKIMM U ero cBoiicTBa. YacTHble
MIPOM3BOJIHBIC BBICIINX MOPSIKOB. DOPMYITHPOBKA TEOPEMEBI O TIEPECTAHOBKE TOPSIIKA
muddepentmpoBanus. Juddepenuanst Beiciiero nopsaka. @opmyna Telnopa 1t GpyHKIUN
HECKOJIbKUX NEPEMEHHBIX.



Tema 3.3. IkcTpeMyMbl GyHKIMI HECKOJIBKUX NTePeMEHHbIX.

HeoO6xomumoe ycmoBue »skctpemyMma. Ksaapatuunas ¢opmMa W ee  Marpula.
3HakoormnpeneneHHple  kBaaparuynble (opmbl. Kpurepuit CuiibBecTpa IOCTOSHCTBAa 3HAKa
KBaapaTuuHOi popmbl. JfocTarouHble yclioBUs MaKCUMyMa U MUHUMyMa. Beinmykibie GpyHkunu
MHOTHX TIEpEMEHHBIX. TeopeMbl 00 SIKCTpeMyMax BBITYKIIBIX (YHKITHIA.

VY CI0BHBIN 3KCTpeMyM (DYHKIIMH MHOTHX NTepeMeHHbIX. MeToa MHOKUTeeH Jlarpamka.
['eomeTpuueckast HHTEpPIIpETAIHsl HEOOXOAMMOTO YCIOBHS JOKAJIHHOTO YCIOBHOTO KCTpEMyMa.
JloctaTouHO€ yCIIOBHUE JIOKAJIBLHOTO YCIOBHOTO SKcTpeMyMa. HaxoxaeHne HauboabIux 1
HaMMEHBIINX 3HAUYCHUH (YHKIUN HECKOIBKUX NEPEMEHHBIX B 3aMKHYTOW OTPaHUYCHHOM
obnacTu.

@DYHKIMH HECKOJIBKUX NIEPEMEHHBIX B 3a/1a4aX SKOHOMUKH. ONTUMHU3aLMOHHBIE 331a41
Ha OCHOBE MPOU3BOACTBEHHBIX (pyHKIUH. [loHATHE O METO/Ie HAMMEHBIIIUX KBAJPATOB.

Pazgea 4. OcHoBbI 1M PpepeHIMATBHBIX YPABHEHHI.

HuddepenunanbHoe ypaBHEHHE IEPBOTO MOPSAIKA, [10J1€ HAIIPABICHUM, HHTErpaJibHas
KpuBasi, 3anada Komm. luddepennnansnoe ypaBHEHHE ¢ pa3aesIONIMMUCS TIEPEMEHHBIMU.
JluHeitHOe ypaBHEHHE ITEPBOTO MOpsAKa. MeTox Bapuamuu mocTossHHou. AuddepennnansHoe
ypaBHEHHE BTOpOro nopsaka, 3agada Komm. CucteMsl quddepeHnmanbHbIX ypaBHEHUH C
nocTossHHBIMU K03 punmentramu. [lonsitue ycroitunBocTu. [lpumepsr Moieneit, onruchIBaeMbIX
cucreMamMu JuQQepeHIraIbHbIX YpaBHEHUH.

8. Obpas3oBaTenbHble TEXHONOMMU

[Tpu peanu3anny CeMUHAPCKUX 3aHATUH HCIIOIB3YIOTCS aKTUBHBIC M HHTEPAKTUBHBIE (POPMBI
IIPOBEICHUS 3aHATHM.

9. OueHO4HbIe CpeaCcTBa ANA TeKyLero KOHTPOss U aTTecTauum
CTyAeHTa

9.1 TemaTuka 3agaHuUN TEKYLLEro KOHTPOnA

KonTponbhas pabora. TemaTuka 3agaHuii: SI€MEHTHI JIMHEWHOM anreOpbl M aHATUTHYECKON
T€OMETPHH.

[TepBoe nomarHee 3ananue. TemMaTuka 3alaHUi: YIEMEHTHI TMHEWHOHN anreOpsl U
AQHAIUTUYECKON FreOMETPHUH, MaTEMaTHUECKUN aHANNU3 PYHKIMHA OJHON epeMEHHOM.
Bropoe nomamnee 3aganue. TemaTrka 3aaHuii: MaTeMaTHYeCKUI aHaTN3 QYHKIUI
HECKOJIbKMX MMEPEMEHHBIX.

N

BOHpOCbI AnA OUeHKN KayecTBa OCBOEeHUA ANCLMNITIUHDbI

BexTopsl, TMHENHbIE ONepaluy Ha/l BEKTOPAMH.
CkanspHoe Mpou3BeIeHNE BEKTOPOB.

JIunHeiiHas 3aBUCUMOCTD M HE3aBUCUMOCTb BEKTOPOB.
basuc KoopIMHATHI pa3MEPHOCTH JIMHEWHOTO IPOCTPAHCTBA.
Paznoxxenue BekTopa 1o 6asucy.

Martpuiibl ¥ onepanuy HaJl HUMH.

Onpenenurens, €ro CBONCTBA, BBIYMCICHUE.

Munop, anreOpanueckoe T0NOJHEHHE.

. Panr marpuiisl.

10. Cucrema TuHEHHBIX YpaBHEHUH, OCHOBHBIC TTOHSTHSI.
11. Teopema Kponekepa-Kanemnnu.

LCoNoa~wNdE O



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 JIMHEVHBIX YPaBHEHUM.

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

Matpuynsle ypaBHEHUS.

CoOcTBeHHBIE 3HAUCHHSI U COOCTBEHHBIE BEKTOPHI.

[TocnenoBarenbHOCTh. [Ipeaen nocnenoBarenbHOCTH. CBOMCTBA MPENIETIOB
IIOCJIEI0BATEIbHOCTH.

[Ipenen dyHkmmm.

OCHOBHBIE TEOPEMBI O TIpeienax (PyHKIHH.

beckoneuno mansie pyHkiuu. X cBoiicTa.

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

HenpepoiBHOCT PyHKITMH. OCHOBHBIEC TIOHSATHSL.

CaoiicTBa (hyHKIUH, HETIPEPHIBHBIX B TOUKE.

Huddepennman. ['eomerprueckast HHTEPIPETALIHSL.

[IponsBosnHas GyHKLUH B TOUKe. [ eoMeTpuueckas HHTepIpeTanus.

OcHOBHBIE TEOPEMBI 0 TUDPEPEHITHPYEMBIX PYHKIHSX.

[Tpon3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKLUH.

[TpousBoHas ciioxkHOU GyHkwH. [Ipon3BomHas GyHKINY, 3alaHHON HessBHO. [Ipon3BoaHas
(byHKLNY, 3alaHHON TapaMeTPUUYECKH.

IIpaBuno Jlonurans.

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

[Tpon3BoiHBIE BBICHIMX MOPAIKOB (PYHKIIUN OJHOM IEpeMEHHOH.

[TepBooOpaznas. Heonpenenenusiii naTerpa. CBONCTBa HEOIIPEIEIEHHOIO HHTETpaIa.
MeTo bl MHTETPUPOBAHUS: 3aMEHA IIEPEMEHHOM.

MeTo/1bl UHTETPUPOBAHNUS: HUHTETPUPOBAHUE TI0 YACTSM.

OmnpeneneHHblil MHTErpai. ['eoMEeTpUYECKU CMBICIT.

CBolicTBa onpeeIeHHOT0 HHTEerpaa.

®opmyna HeroTona-JIeiiOHuma.

HecoOctBennble nuTerpaisl. CXOAUMOCTh U PACXOIUMOCTh HECOOCTBEHHBIX UHTETPAJIOB.
[Tpon3BoiHBIE GYHKIIMN HECKOIBKUX MEPEMEHHBIX.

[TpousBoHBIE CIOKHON (PYHKIIUU MHOTHX EPEMEHHBIX.

[Tpon3BoIHBIE BBICIIUX MOPSAIKOB (PYHKIIMM MHOTHX IIEPEMEHHBIX.

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

JlokasbHBIHN YCIOBHBIN 3KCTpeMyM (QYHKIIMU MHOTHX IepeMeHHbIX. HeoOxoaumoe n
JI0OCTaTOYHOE YCJIOBUE IKCTPEMYyMa.

HaxoxneHre HauboIbIIero 1 HaMMEHbIIEro 3Ha4eHU (PYHKIMK HECKOJIBKUX MEPEMEHHBIX B
OTpaHUYEHHOU 3aMKHYTOM 00aacTu.

Huddepennnansable ypaBHEeHUs nepBoro nopsaka. OCHOBHbIE MOHATHUS. | eoMeTprueckuii
cmblci. 3agaua Komn.

Juddepenumanbable ypaBHEHUS IEPBOTO MOPSIKA C pa3/IESIIOIIMMHCS TEPEMEHHBIMHU.
OnHoponubie nuddepeHnnanbHble ypaBHEHHUS IEPBOTO MOPSIKA.

Jluneitnsle nuddepenHanbHbIe ypaBHEHHSI IEPBOTO MOPSIIKA.

JluneliHble OJHOPOAHBIE U(GepeHIMaTbHbIC YPaBHEHHS BBICILIETO IMOPSIKA C
MOCTOSTHHBIMU KO3 UIIUEHTaMH

HccnenoBanue yCTOWYMBOCTH PELLICHUS.

Cucremsbl TuHEHHBIX U depeHITNaTbHBIX YPaBHEHUH.



9.3 [Mpumepbl 3aaaHN NPOMEXYTOYHOIO /UTOroBOro KOHTPONA

IIpuMmepsl 3a1aHMI TEKYILEr0, IPOMEKYTOYHOIO U UTOIOBOI'O KOHTPOJIS IPUBOJATCSA B CUCTEME
LMS.

10. Y4yeObHO-MeTOANYECKOE U UHpOpMaLMOHHOEe obecrneyeHune
ANCUMUNIIUHBI
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11.
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