IIpaBuTeabcTBO Poccuiickoit ®eaepauuu

Focyz{apCTBenﬂoe 06p33OBaTeJIbH06 OI0I’KeTHOEe YUpeKIACHUE
BBICHIECT O leO(l)eCCI/IOHaJILHOI'O Oﬁpa30BaHI/ISI

T'ocynapcTBeHHBbIM YHUBEPCUTET -
Beicmiasi mkoJa YJKOHOMUKH

(I)aKyaneT FOCYIlapCTBeHHOFO U MYHUIIMITAJIBHOT'O YIIPpABJICHUA

Hp orpamMmMa JUCHUILINHBI

Aﬂreﬁpa, AHAJHU3 1 OCHOBBI MATCMATHYCCKOI'0O MOAC/INPOBaAHUA - 1

s crienuanbHOCcTH 080504.65 T'ocyaapCTBEHHOE U MYHULUIIAIBHOE YIIPABJICHUE
MOATOTOBKH CIEI[UATUCTA

Agtop: KoBanenko E.B., nokrop ¢.-M.H., npodeccop,
akanemuk Poccuiickoin AKkaileMHM €CTECTBEHHBIX HayK

PexomenioBana cekuueinr YMC Onobpena Ha 3aceqanuu Kadeapsl

[Ipencenarens 3aB. kadeapoii

« » 2008 T. « » 2008

T

VYreepxaena YC ¢akynbrera

VY4eHslil cekpeTapb

« » 2008 .

MockBa
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[Iporpamma

BKJIKOYACT

4 HEOOXOAMMBIE 1
~ObpasoBarenpHoro CraHmapTa TPETbEH CTYINEHH BBICIHIETO IPO(YECCHOHATBHOTO

OJICMCHTBI

['ocyapCTBEHHO:

oOpazoBanus no cneuuranbHoctu 080504.65 «l'ocygapcTBeHHOE M MYHHUIIMIAIBHOE
YIPABICHUEY.

TeMaTnueckuil IJIaH Kypca «AJredpa, aHaJIu3 U OCHOBbI MATEMATHYE€CKOI' 0
MOJeJIMPOBAHUS»

Ne i/

HaunmenoBanue
pa3aesioB U TeM

Bcero
YacoB 110
JTUCIHHUILINHE

AyIMTOPHBIE YaChI

CamocroaTelbHas

Jlekuun | CemuHaphbI

padora

BBenenue

8

8

CBenenus u3
JTACKPETHOM
MaTeMaTHKH U
MaTeMaTHYECKOMI
JIOTUKH

12

12

AnrebGpa 1 OCHOBBI
AHAJIUTUYECKOMN
T€OMETPUH

108

28 28

52

2.1

Martpuisl u
OIPEAECITIUTEIN

24

12

2.2

CucreMsl JTUHENHBIX
anreOpanyecKux
YpaBHEHUU

26

14

23

OCHOBBI
AHAJIUTUUYECKOU
r€OMETPUHU

26

14

2.4

DJIEMEHTHI
MaTPUYIHOTO
aHaausa

32

10 10

12

MaremaTtuueckuii
aHann3

142

38 46

58

3.1

OyHKIUU OAHOU
MIEPEMEHHOMU,
OCHOBBI TEOpUU
[IpELEIIOB,
HENPEPBIBHOCTH

24

10

3.2

JuddepenimanbHoe
HCUYUCIICHUE
(GyHKIIMU OTHOM
MIEPEMEHHOMN U
npeeabHbIe
BEJIMYMHEI B
HKOHOMUKE

26

10
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HccaenoBanue
(GyHKIIMU OTHOM
IIEPEMEHHOU NIPU
33 TTOMOIIIHA 26 6 8 12
MIPOU3BOAHBIX U
MTOCTPOEHUE UX
rpaduKoB
DOyHKIUHU
34 HECKOJIbKHUX 38 12 12 14
TIePEeMEHHBIX
HNurerpanbHoe
HWCYUCIICHHUE U
OCHOBBI TEOPHUH
OOBIKHOBEHHBIX
nuddepeHIanTbHbIX
YpaBHEHUU
OCHOBBI
4 MaTeMaTHYECKOTO 54 24 30
MOJICTTUPOBAHUS
Hroro: 324 90 74 160

3.5 28 8 8 12

ba3oBblii yueOHUK:

OO6mmit Kypc BbICIIEH MaTeMaTHKU JUisl SKOHOMUCTOB: YueOHuk/Ilog pen.
B.N. Epmakosa. M.: UHOPA-M, 1999.

Paznensr:
A. OCHOBBI alIreOpbI BEKTOPOB U MATPHIL.
B. OcHOBBI MaTeMaTUYECKOTO aHAIN3A.
D.JIuneriHOE MporpaMMUpPOBaHUE.

(I)OpM])I KOHTPOJIA 3HAHM CTYACHTOB

OcHoBHBIMH (pOpMaMH H3y4YEHUS] JUCHHUIUIUHBI «Anredpa, aHaau3 U OCHOBBI
MaTeMaTUYeCKOr0 MOJCIUPOBAHUS) SBISAIOTCA JIEKIHMH, MNPAKTUYECKUE 3aHSATUS
(ceMuHaphl), MLENbI0 KOTOPBIX SBIAETCS MPUOOPETEHUE CTYyACHTAMHU MPOYHBIX
HaBBIKOB MAaTEMaTUYECKUX PACUETOB W OCMBICICHHE TEOPETHMUECKOTr0 MaTepuaa.
KpoMe Toro, 3akperuieHHME TMOJYYEHHBIX 3HAHUW MNPOBOAUTCA TMOCPEICTBOM
CaMOCTOSITEIbHOM pabOThl CTYACHTOB, (OPMON KOHTPOJISI KOTOPOU SIBIISIOTCS
JIOMAaIIHUE 3a/1aHus M0 KIIIOUYEBBIM pa3jesaMm Kypca.

Texkyuuii KOHTpPOJIb OCYHIECTBIISIETCS B BHJE ayJUTOPHBIX KOHTPOJIBHBIX U
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" 3aIaHUil 10 hopMaM KOHTPOJISI»).

[IpomexyTOUHBI KOHTPOJb peanuzyeTcss B (opMe NHUCbMEHHOW paloTh
(Tecta), MPOBOAMMOM MJii BCEro Kypca B KOHIIE BTOPOrO MOJYJISI, © OXBaTbIBAECT
TEOPETHUYECKHUI MaTepral KaKk MepBOro, TaK U BTOPOro MOAYJIEH.

WUtoroBeiif  KOHTpPOJNb 1O  paszaeny «AnreOpa, aHaiu3 W OCHOBBI
MaTeMaTU4YeCKOr0 MOJICTUPOBAHUS-1» OCYIIECTBISETCA, KaK U MPOMEKYTOUHBIN, B
TecToBOM (hopmare, MPOBOJIUTCS [Jii BCETO MOTOKAa B KOHIIE ISITOTO MOIYJIS M
OXBaThIBAET  TEOPETHUECKUU  MaTepuans  BCEX  MPEAbIAYIIMX  MOJYJEH.
Pe3ynbTupyltomias oueHka sBiseTcs: 0auibHON U MPOCTABISAETCS MO JI€CITUOAIBHOM
HIKaJie ¢ MOCIENYIOIINM MEPECYETOM €€ Mo MATUOATUILHON cuctemMe (0T «OTIMYHO»
710 «HEYJOBJICTBOPUTEIBbHOY). Tabmuiia COOTBETCTBUSI OIIEHOK MO JAeCITHOATILHON 1
nATHOAIIILHOM IIKaJlaM MPUBECHA HUXKE.

UtoroBass kOHTpoOJbHas paboTa Mo pazaeny «Anredpa, aHaliu3 U OCHOBBI
MaTeMaTU4YeCKOr0 MOJICTUPOBAHUSI-2» TPOBOJIUTCS MJi BCErO IMOTOKAa B KOHIIE
MEPBOr0 MOJIYJIsl BTOPOTO Kypca U UMeeT PopMy «3aueT/He3aueTy.

MeTtoauka popMUpOBaHUSA Pe3yIbTHPYIOLICH OLEHKH MPOMEKYTOYHOI0
KOHTPOJIA 110 pa3ieny «AJjredpa, aHaJIu3 U1 OCHOBbI MATEMATHYE€CKOI'0
MoaeaupoBanus-1»

Bce dhopMmbl Tekymiero KOHTpos (KOHTPOJBHBIE U CAMOCTOSATEIbHBIE PaOOTHI,
acce, JIOMaIllHUE 3aJlaHusl U Jp.) OLICHUBAIOTCS MO JAecsaTuOaibHON mikane O,. [ns

OLIEHKM OTHOCHUTEJIbHOM Ba)XHOCTH OTAEJIBHBIX BHUJIOB TEKYIIETO KOHTPOJS U TECTa
TPOMEXYTOYHOTO KOHTPOJIS BBOJATCS Beca J¥, TakuM oOpa3oM, uToObI Y W, =1.

Hanpumep, ecnu BpINONHEHWE JOMAIHUX 3aJaHUN CTYJJEHTOM OLIEHUBAETCS C BECOM
W, =015, Beca CaMOCTOSITEIbHOM W  KOHTPOJbHOW paboT, MPOBOJAUMBIX,

COOTBETCTBCHHO, B NEPBOM M BTOPOM MOAYJIIX, W, =0,2, W, =015, TO BeC TecTa
MMPOMEKYTOYHOIO KOHTPOJISI COCTaBUT W, =0,5, a COOTBETCTBYIOIIMN 3THUM BHUIAM
KOHTPOJISI BEKTOP MAaKCHUMAaJIbHBIX OLICHOK 3aIUIICTCS B BUC {1,5;2;1,5;5}. Haxonutcs

CpPEIHEB3BEIICHHAs] OIIEHKAa OTIENbHBIX ()OPM TEKYIEero KOHTPOJSI U TecTa
MIPOMEKYTOYHOT'O KOHTPOJIS

51 ZZQWH

MeToauka (l)OpMI/IpOBaHI/Iﬂ pe3y.JILTnpy101uei71 OICHKH HTOTOBOI'0 KOHTPOJA 110
pa3aeay <<A.11re6pa, AHaJ/In3 1 OCHOBBI MAaTEMATHYCCKOI O MOIleJIHpOBaHI/IH-l»

[To M310KEHHOMY BBIIIE AITOPUTMY BBIBOJIUTCSI CPEIHEB3BEIICHHAS OLICHKA
IPOMEKYTOUHOTO KOHTPOJISA O, 3a TPETUH-NATHIA MOyNH, Te Beca
W, =01,Ww,=w,=015, W, =0,2, W, =0,5COOTBETCTBYIOT BBIIIOJTHCHHUIO CTYACHTOM
JIOMAIITHUX 3aJ]aHUH, CAMOCTOSTEILHON M JJOMAITHEN KOHTPOJIBbHOU pabOTHI 1O
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" HECKOJIBKUX MIEPEMEHHBIX U TECTY HTOTOBOTO KOHTPOJIS 33 TICPBBIA-TIATHIA MOIYIIH.
Nrorogas orieHka mno paszueny «Anredpa, aHaau3 U OCHOBbl MATEMaTUUYECKOTO
MOJIETUPOBAHUSA- 1 » MTOACYNUTHIBAETCA MO CIEAYIOLIEMY IIPABUITY:

0=0W,

rae O, - CpeIHEB3BENICHHAS OIIEHKA MIPOMEKYTOYHOTO KOHTPOJISA, TOTyIeHHAS
CTYAEHTOM 3a OIPECIICHHBIN OTUETHBIN ITeproa, W, - ee Bec. Hanmpumep, ecnu

JaHHAs TUCIUIUIMHA U3Y4YaeTCs B TEUCHHUE MATH MOJIYJIEH, U pe3yIbTUPYIOIIHE
CpEIHEB3BEIICHHBIE OIIEHKH 3a MEPBBIA-BTOPOI U TPETUH-TISATHIN MOAYIN
COCTaBJISIIOT:
0=17,1; 0,=8,2,

a UX Beca MPUHATHI paBHBIMU

W, =04; W, =06,
TO 0=171-0,4+82-0,6=7,76.
[locne okpyraeHus O =8, 4YTO COOTBETCTBYET OL[EHKE «OTJIUYHO» MO TAHHOM IIKaJe
nepecyeTta. B BeIOMOCTh U 3a4€THYIO KHUXKKY CTYACHTA BBICTABIISIIOTCS IBE OLICHKHU:
«OTIUYHO (8)».

MeToauka (l)OpMI/IpOBaHI/Iﬂ pe3yJILTnpym1ueﬁ OICHKH HTOIOBOI'0 KOHTPOJA 110
pa3aeay «A.m‘eﬁpa, aHaJ/INn3 1 OCHOBBI MAaTEMATHYCCKOI 0 MOIleJIHpOBaHI/IH-Z»

Nrorosas onienka O no pazaeny «Anredpa, aHaJiu3 U OCHOBBI
MAaTEMaTH4YECKOTO MOJEINPOBAHUA-2)» CKIAAbIBAECTCS U3 OLEHKH, MOJTYYEHHOU
CTYJIEHTOM IO ayJAUTOPHOU KOHTPOJIBbHON paboTe U pe3yJIbTaTOB COOECE10BaHUsI.
JIiist mostydeHust pe3yabTUPYIOIIEH OLIEHKU B JOpMe «3aueT/He3aueT» BBOJAUTCS
pemaroiee npaBuio:

- ecim O>4 , To O = «3a4yeT»
- ecim O<4, to O = «He3adeT».

Tadauma coOOTBEeTCTBUSA OLEHOK IO JeCATHOAILHOM U NATHOAJILHOH

cucreMam
ITo necaTHOANILHOM LIKAJIE ITo naTHOANIBLHOM IIKAJIE

| — HEYIOBIETBOPUTEIBHO
2 — OYEHb IIJI0XO HEYJIOBJIETBOPUTEIBHO — 2

3 — mIoxo

4 — yIOBIIETBOPUTEIBHO

S — BeCbMa YJIOBJIETBOPUTEIILHO
6 — xopouio

'/ — OYEHBb XOPOIIO

YAOBIETBOPUTEIBHO — 3

xoporo — 4
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& — MOYTH OTJIUYHO
9 — OTJIMYHO OTJIUYHO — 5
10 — OmecTsie

Ipumeyanue. CTyACHTHI MOTYYAOT OOIIYIO TOJOKHUTEIBHYIO OLEHKY [0 UTOTOBOMY KOHTPOJIIO
TOJILKO IIPY HAIIUCAaHUU UMM TE€CTa UTOIOBOTO KOHTPOJISL HA MOJIOKHUTENBHYIO OLIEHKY.

Conepxxanue nporpaMmmbl

BBenenue
[lonsitue ¢ynkuuu. DnemeHTapHbie ¢QyHkiuu. [IpeoOpasoBanus rpadukos
¢byukiuit. [IpousBonHass (yHKIIMM U OCHOBHbIE mpaBuia AuddepeHIupoBaHUS
(o030p TeopeM MIKOJBHOTO Kypca). Tabnuila MPOU3BOAHBIX  OCHOBHBIX
AIEMEHTAPHBIX () yHKIIHMA.

Pa3nen 1. CBegeHust M3 TUCKPETHOM MATEeMATHKU M MATEMAaTHYECKOM
JIOTHUKH

Jlormyeckue BBICKa3bIBaHUS. Anredbpa CHMBOJWYECKOM JOTUKK (anredpa
BbICKa3biBaHuil). Jlormyeckue cBsizku. Tabmuubl uctuHHOCTU. Mcuucienue
BBICKa3bIBAaHUH. AKCHOMBI, T€OpeMbl, cieAcTBUsA. [IpsimMas u oOpaTHass TEOpPEMBI.
HeoOxoguMocTh M J10CTaTOYHOCTH. [IpuHIMI MaTeMaTHUEeCKOW HWHIYKIIMH U €ro
MPUMEHEHHUE IS JI0KA3aTeIbCTBA JOTMYECKUX YTBEPKIACHHM M MATEMaTHYECKHUX
bopmyL.

[lonsiTue MHOXkeECTBA U MOJAMHOKecTBa. KoHeuHble 1 O€CKOHEUHbIE MHOXKECTBA.
MomHocTh MHOXKECTBA. Onepalluy HaJl MHOKECTBAMHU M UX CBOWCTBA. JlmarpaMmbl
Oiinepa-Benna. OTHOWIEHUA MEXIy MHOXKECTBaMU. bHHapHOE OTHOILICHUE U
SKBUBAJIEHTHOCTb.

DOneMeHThl KoOMOMHATOpUKU. PazMelienusi, couetanusi, nepectranoBku. Gopmyna
ouHoma HeroTOHA.

Pa3gen 2. AnreOpa 1 OCHOBBI AaHAJIUTHYECKOI reoMeTpUM

Tema 2.1. MaTpuubl 1 onpeaeJTUTe 4.

OcHoBHble TIOHATUA anreOpsl Matpuil. Onepanuu HaJ MaTpuluaMu (CIOKEHHUE,
MEPEMHOXKEHNUE, YMHOXXEHHUE HA YHCIIO) U UX CBOMCTBA.

Onpenenureny KBaJpaTHBIX MATPULl 2-T0 U 3-TO MOPSAKOB, UX CBOWCTBA H
criocoObl BerumncieHus. [louarue onpeaenuTens n-ro nopsaka.

Hesripoxknennast matpuiia. CylecTBOBaHUE M HAXOXKJIeHHEe 0OpaTHOM MaTpHIIbI
METOJIOM NPUCOEANHEHHON MATPULBI.

DneMeHTapHble MPeoOpa30BaHUs MAaTPULIbl. PAaHT MAaTpUIIbl U €r0 BBIYUCIICHUE.
Teopema o 0a3ucHOM MHUHOpE.

Tema 2.2. CucTeMbl JUHEHHBIX aJred0pandyecKux ypaBHeHUH

CucteMbl m JMHEHWHBIX anreOpanvyecKuX YpaBHEHHH C N HEU3BECTHBIMU:
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" IMHEHHBIX anreOpandeckux ypaBHenuil (CJIAY). Pernenue cuctemsl n JTMHEHHBIX
anreOpanyecKux ypaBHEHHUI ¢ N HEM3BECTHBIMU MPU MOMOIIM npaBuia Kpamepa.

Tpeyronbubiii Bun CJIAY. Dnementapusie npeoodpazoBanust CJIAY (Mmatpuiisi
CUCTEMBI U PACIIMPEHHOW MaTpullbl cucTembl). Meron ["aycca (MeToa UCKITIOUEHHUS)
pemennss  CJIAY. Kpurepuun coBmectHoctTh U ompeneneHHoctu  CIIAY.
Knaccudukanusa CJIAY.

[Ipumepsr pemenuss CJIAY wmetomom T'aycca. basucHble U cBOOOJHBIC
HEU3BECTHBIC, OOIlEe M YACTHBIC PEIICHUS HEOMPEACICHHON JTMHEHHON CUCTEMBI.
ba3ucHsie penieHus.

Cuctema n JMHEHHBIX anreOpanyecKUX YypaBHEHUW C N HEU3BECTHHIMHU.
OrnpeneneHHas HEOJMHOPOJHAs CHCTEMa W BTOPOM CIOCOO HaXOXIEHHS OOpaTHOMH
Matpuiibl. OJHOPOJIHAsE CUCTEMAa M YCJIOBHUS CYIIECTBOBaHUSI €€ HETPUBUAIBHOTO
pELICHUS.

Tema 2.3. OCHOBBI AaHAJTUTHYECKO IreOMeTPUH

TpexmepHoe npocTpaHcTBO. BekTopsl. JIMHEHHBIE onepallui HaJ BEKTOpAMU U
VX CBOMCTBA. Y CIOBHUS KOJUIMHEAPHOCTH U KOMIIJIAHAPHOCTH BEKTOPOB.

bazuc Ha miockocTu u B npoctpaHcTBe. [ekapToB 6a3uc. PaznoxxeHue BekTopa
no ©Oasucy. JluHelHble omnepanuu HaJd BEKTOpPaMH, 3aJaHHBIMU  CBOUMH
KOOpJAMHATaMu. /lesieHne oTpe3Ka B JaHHOM OTHOILICHUHU.

CxanapHoe Npou3BEACHNE BEKTOPOB U €r0 CBOMCTBA. BBIUKCIIEHUE CKAISIPHOTO
MPOU3BEJICHUSI BEKTOPOB, 3aJaHHBIX CBOMMM KOOpAWHATAMU. BbIUKMClIEHUE IIMHBI
BEKTOpa M paccTtosgHus Mexay toukamu. HepaBencTtBo Komm-byHsikoBckoro. Yrou
Mexay BekTopamu. HeoOxonumoe M JOCTATOYHOE YCIOBHUS MEPIECHAUKYISIPHOCTH
BEKTOPOB.

[TonsiTue 00 ypaBHEHHM JMHUU HA MJIOCKOCTH. YpPaBHEHUS MPSIMON M KPUBBIX
BTOPOrO TMOpSAJIKA: OKPYKHOCTH, OJJUIMICA, TunepOoibl, mnapadoisbl. llomspHas
CHUCTEMa KOOpJIUHAT.

[IpsAmast ¥ IOCKOCTh B MPOCTPAHCTBE. PaccTOAHUSA OT TOYKH O MPAMOM U OT
TOYKH J10 IUIOCKOCTH. YTJIBI MEXAY MPSAMBIMH, ITIOCKOCTSIMU, IPSIMOM U TIIIOCKOCTBIO.
B3anmMHOe pacnosioxkeHue nmpsMou U IIIOCKOCTH, ABYX IMPSMBIX.

Pemenne npocreimmx 3a1a4 aHaTUTHYECKOW T€OMETPUU.

Tema 2.4. JjieMeHTbI MATPUYHOI'0 AHAJIH3A

ApudmeTrnyeckrue BEKTOPbl KaK YacCTHBIN Clydail MaTpull U JIEUCTBUS C HUMH.
AprdMeTHYECKOE BEKTOPHOE MPOCTPAHCTBO M IPOCTPaHCTBO R". EBKINIOBO
MPOCTPAHCTBO. JIMHENHAS 3aBUCMMOCTh U HE3ABUCUMOCTb CUCTEMBI BEKTOPOB. basuc
BEKTOPHOTO mpocTpaHcTBa. [IpeoOpa3oBanre KOOPAUHAT TOUKHU MPU 3aMEHE CUCTEMBI
KoopauHat. Pasnoxenue obmiero pemieHust ogHoponnoir CJIAY mo BekTopam ee
dbyHaaMeHTanbHOM cucteMbl. OOUIUN BUA pPEelIeHU OAHOPOAHBIX U HEOJAHOPOIHBIX
CJIAY.

['eomerprueckas WMHTEpHpeTalrsl CUCTEM JIMHEHMHBIX YPaBHEHUW. Y PaBHEHUSA
IPAMOI U IJIOCKOCTHU B R
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CoOCTBEHHBIE 3HAUYEHHS U COOCTBEHHBLIE BEKTOPHI JIMHEHHOIO MPE0OPa30BaH NP
(orepatopa), 3aJ@aHHOr0 MaTpHIilei. basuc npoctpanctBa R" W3 COOCTBEHHBIX
BeKTOpoB  Matpuilbl. COOCTBEHHBIE BEKTOPhl U  COOCTBEHHBIE 3HAYEHUS
CUMMETPUUECKON MaTPUIIbI (CAMOCOTPS)KEHHOTO OTIIEpaTopa).

KBangpatuunas dopma u ee marpuna. Kanonmdeckuilt Oa3uc KBagpaTUUHOM
dbopmbl. 3HakoompenelieHHble KBaApatuuHble Qopmbl. Kputepuit CunbBectpa
MOJIOKUTENILHOM  OMPEJIEICHHOCTH KBaJpaTUYHOU (OpMbI. 3aKOH HHEPUHH JIs
KBaJpaTUIHBIX (HOPM.

KommnekcHbie uncna. M3o00pakeHrne KOMIUIEKCHBIX YHCET Ha IUIOCKOCTH.
Mopyinb v apryMeHT KOMIUIEKCHOTO yHcia. AnreOpanyeckas U TPUTOHOMETPUYECKasT
dbopMbl KOMILIEKCHOTO uKcia. Onepanuu HaJl KOMIUIEKCHbIMH unciamu. Dopmyna
Myagpa.

KomrnekcHbie byHKIIMHN JIEUCTBUTEIBHOU MIEPEMEHHOM, 1504
muddepenuupoBanue. Gopmyna Diinepa U mokasarelbHas (HopMa KOMIUIEKCHOTO
yucia. MHorouneH B KoMmIUleKCHOM oOsactu. Kopuu MHorounena. OcHOBHast
Teopema anreOpnl (0e3 aokaszaTenbcTBa). DOpMyNIHPOBKA TEOPEMBI O PA3IO0KEHUU
MPaBUWIbHOW palioOHaIbHON ApOOU HA CYMMY MPOCTEUIINX.

[IpuMeHeHne >EMEHTOB JUHEUHOU anreOphl B AKOHOMUKE: MOoAeib JIeoHTheBa
MHOTOOTPAaCIEBON 3KOHOMHKH, MOJIENIb PABHOBECHBIX IIEH, MOJIENIb MEXIYHAPOIHOU
toproeiii. CoOOCTBEHHbIE BEKTOPbl HEOTPUUATEIbHBIX MaTpull. I[IpoayKTHUBHBIE
mozenu JleontbeBa. CoOCTBEHHBIE 3HaUCHUS MaTpullbl JICOHThEBA.

Pasznen 3. MaremaTn4ecKui aHAJIN3

Tema 3.1. ®yHKI UM OJHOI IePpeMEHHOH, OCHOBbI TEOPUH MPeEIeJI0B,
HenpepbiBHOCTH

MHoxecTBa JEUCTBUTEIbHBIX YHCE — OTPE30K, HHTEpPBal, OKPECTHOCTD.
AOcontoTHasi BenuuuHa U ee cBoictBa. [lonsitue Qynkumu. CrnocoObl 3anaHust
¢byukumii. CpoiicTBa (QYHKIMIA: MOHOTOHHOCTb, OTIPAHUYEHHOCTh, YETHOCTD,
nepuoAndHoCcTh. CrnoxkHast pynkuus. O6paTHas pyHkuus. OCHOBHBIE 3JIEMEHTApPHBIC
byukiuu u ux rpaduku. [Ipumepsl QyHKIMI, HCHOJB3YEMBIX B 3KOHOMHUYECKOM
MoAeNUpoBaHUU (PYHKIHUHU CIpoca W MPEHJIONKEHHUS: 3a/laya MOMCKAa PaBHOBECHOM
ueHbl, GyHkuuu TopHKBHCTA, GYHKIMHU NOTPEOJIEHUS U OIOI)KETHOTO OTpaHUYCHUS,
3aBUCHUMOCTHU U3AEPIKEK U J0X0Ja OT 00beMa MPOU3BOACTBA U T.I1.).

[Ipenen mocnepgoBaTenbHOCTH W mnpenen  ¢yHkuuu. ['eomeTpuueckas
uHTepnpeTanus npenena  pynkuumu.  OpHocTopoHHME — mpedensl.  [IpusHak
cyuiectBoBaHus npenena ¢pyukuuu. [Ipeaen Ha 6eckoneunoctu. beckoHeuHo masbie
1 0€CKOHEYHO OobIIne (PYHKIUU, UX B3aUMOCBS3b. OCHOBHBIE TEOPEMBI O Mpeenax
byHkiuii. 3aMeuarenbHbIE MpEAeNbl. 3ajJadya O HENPEepbIBHOM HAYUCICHUU
npouieHToB. CpaBHeHue OeckoHeyHO Maublx (yHkumil. Ilopsgoxk MamocTw.
OKBUBaJICHTHbIE OECKOHEYHO Majble (QPYHKIMM U HX MCHOJb30BAHHE MpU
BBIYUCIICHUU TIPEEIIOB.

HenpepwsiBHOCTh QyHKIMM B Touke. [lpupamienne QyHKuuM, HENPEPHIBHON B
Touke. HenpephlBHOCTh CyMMBbI, MPOU3BEICHHUS M YACTHOTO JBYX HEMPEPBIBHBIX
¢bynkuuii. HenpepblBHOCTH ciiokHOW (QyHKIMH. Todyku paspbiBa (QYHKIUU U HX
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raccupukanys. DOpMyIUpPOBKAa CBOMCTB (DYHKIMM, HENPEPBHIBHBIX HA OTPE3K NP
¥ OTPAaHHYEHHOCTh, CYIIECTBOBAHHE HAMOONBIIEr0 M HAMMEHBIIEro 3HAYCHHIL.
Teopema 0 MPOMEXKYTOUYHOM 3HAUEHUU HEMPEPHIBHOW PYHKIHUH U €€ MPUIOKEHUE K
penieHnl0  ypaBHeHU. HenpephlBHOCTh W pa3pbiBBl MOHOTOHHOM  (DYHKIUH.
HenpeposiBHOCTH 00paTHOM QyHKIIMH. HempepbhIBHOCTH 3JIEMEHTAPHBIX ()YHKIIHMA.

Tema 3.2. lud¢epeHuuaibHoe ucuucjaeHne GyHKIMHA OJHOM NepPeMEHHOI U
npeaejabHbIe BEJIMYUHBI B IKOHOMHUKE

[Ipou3BogHass (GyHKIMM B TOYKE, €€ T'COMETPUYECKUM, MEXaHMYECKUU U
SKOHOMUYECKUM cMbIca. [loHATHE CpeAHUX W MpEeNeNbHBIX BEJIMYUH B IKOHOMUKE.
[IpenenbHas MOJNIE3HOCTh MPOJAYKTa U TpeJeibHas MPOU3BOJUTEIBHOCTh pecypca
(«30J10TOE TIPABUIIO SKOHOMUKH).

[Ipupanienue 1 HEMPEPHIBHOCTh PYHKIIUM, UMEIOIIEH Mpou3BoaHyt0. [lonstue
mubdepenuupyemoit Gynkuun u auddepeHnumana QyHKIUU OJHON MEPEMEHHOI.
I'eomeTtpuueckas uHTepnpetanus nuddepenunana. HeoOxoaumoe M 10CTATOYHOE
ycinoBue  auddepenumupyemoctu.  IlpaBuna  nuddepeHunpoBaHus — CyMMBI,
MPOU3BEACHUS U YaCTHOTO JIBYX (yHKuui. Jlorapudmuueckoe nuddepeHirpoBatme.
[IpouszBonnass  oOpatHoi  QyHkuuu.  Tabnuia  MPOU3BOJAHBIX  OCHOBHBIX
anemeHTapHbiX (QyHkuuil. IlpousBognas cinoxHoM ¢yHkMu. HesBHO 3amanHHas
byukius u ee nuddepenunpoBanue. IlpousBogHas ot (QyHKUMM, 3aTaHHOU
napametrpuyecku. [ToHsiTHE 0 TPOU3BOHBIX BHICIINX MOPSIKOB.

[Ipumenenue nuddepenimana Kk TpuUOIMKEHHBIM BbluncieHUsIM. [IpenenbHbie
MOKa3aTeIu B MHKPOIKOHOMHUKE — CEOECTOMMOCTh M 3JacTUYHOCTh. BrusHue
ANACTUYHOCTH CHPOCa MO LIEHE Ha CYMMAapHBI J0X0/1 MPU pealnu3aii TpoyKIUH.

OcHoBHble Teopembl nuddepennnanbHoro ucuucienus (Gepma, Poms, Komw,
Jlarpanmka O KOHEYHOM TMpUpAIICHUH) M HUX TIeOMETpUYecKass HHTEpHpeTaIusl.

. 0 0 o
[IpaBuno Jlonurans packpbITHs HEONPEAECICHHOCTEN N n —. ®opmyna Teunnopa c
o0

OCTaTOYHBIM ujieHOM B (popmax Jlarpanxka u Ileano.

Tema 3.3. UccaenoBanue pyHKUME OJHOM NePpeMEHHOM NIPU MOMOILIH
NPOU3BOJAHBIX U IOCTPOCHUE UX IrPaduKoB

Bospactanue u yObiBanue ¢GyHKIUU. JloCTaTOUHBIA MPU3HAK MOHOTOHHOCTH
muddepeHumpyemMoil Ha HUHTEpBajie (QPYHKIUHU. YCIOBHUE MOCTOSIHCTBA ()YHKIIUU.
JlokanpHble 3KcTpeMyMbl  ¢GyHKIui. HeoOxoammoe  ycinoBUe  3IKCTpemMyma
mubdepenuupyemoit  pyuknuu. IlepBblil  g0OCTaTOUHBIA MpPHU3HAK HSKCTpPEMyMa.
Btopoit  gocTtaTouHbIi TpPU3HAK H3KCTpeMyMa (C MPUMEHEHUEM MPOU3BOJHBIX
BBICHIUX MOPSIAKOB). DKCTpeMyM GyHKIMH, HeauddepeHunpyemMoil B JTaHHOM TOUKE.
O6miass cxema OTBICKAHUS JKCTpeMyMOB. HaxoxjaeHue HauMEHbIIET0 U
HauOOJIBIIETO 3HAUEHUIN HEMPEPHIBHON HA OTpe3Ke (QyHKIIUH.

Breinmyksioctb U BOTHYTOCTh Tpaduka ¢yHKuuu. JlocTaToyHOE YCIOBUE
BBIMTYKJIOCTU (BOTHYTOCTH) Tpaduka (QyHKUMM Ha uUHTEepBasie. TOuykd meperuda
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& apuka pynkuun. Heobxoanumoe 1 JOCTaTOUHOE YCIOBUS TOUKH Meperuoa.
BepTHKalbHBIC M HAKJIOHHBIC aCHMITOTHI rpadmka (yHKuud. HaxoxieHue -
ACHUMIITOT.

O6mass cxema wuccienoBaHusT (QYHKIUHA M TMOCTPOCHUE HX TPapUKOB IO
XapaKTEPHBIM TOUKAM.

[IpunoxkeHuss TPOU3BOJHON B HSKOHOMHUYECKOW TEOPUHU: MaKCHMM3ALUS
NpuObLUIM; ONTUMHU3AIUS HAJIOTOO0M0XKEHUSI MPEANPUATUM; 3aKOH YOBIBaroliei
OT/IauHu.

Tema 3.4. DyHKIMH HECKOJIBKHUX MEePeMEeHHbIX

O GyHKIMOHAIBHBIX 3aBUCHUMOCTSIX MEXKAY HECKOJIbKUMH MEPEeMEHHBIMU
BenruMHaMu. DYHKIUU JIBYX MEPEMEHHBIX U 001acTu ux ompeneneHus. CrnocoOsl
3amanus Qynkuuid. I'paduk dyHkumm nByx nepeMeHHbiX. JIunuu ypoBHs. [lonsarue
GyHKIMK HEeCKOJBbKUX (m>3) mnepemeHnbix. CrnocobOwsl Bu3yanusaiuu. Kapra
MOBEPXHOCTEN PABHOT'O YPOBHSL.

[Ipenen u HEMpepbIBHOCTH (DYHKIIUIM HECKOJIBKUX MEepeMEeHHBIX. Touku pa3pbiBa
¢byukiuii. HenpepbIBHOCTh 3JieMEHTapHBIX (QyHKUIHUM. DOpMYITHpPOBKA OCHOBHBIX
CBOMCTB (DYHKIMNA HECKOJBKUX TEPEMEHHBIX, HENPEPHIBHBIX B 3aMKHYTHIX
OTpaHUYEHHBIX 00JIaCTAX.

YacTHple NpOU3BOAHBIE (PYHKIMM  HECKOJIBKMX TMEPEMEHHBIX U  UX
reomeTpudeckuii  cmbicia.  Judbdepenuupyemocts  QYHKIMU ~ HECKOJIbKUX
nepeMeHHbIX. CBsA3b MeXIY MU hepeHInpyeMOCTbI0 U HEMPEPHIBHOCTHIO (PYHKIIUU
B Touke. HeoOxommmoe ycioBue auddepeHnupyeMocTd (QyHKIMH B TOUKE.
dopMynupoBKa  JAOCTaTOYHBIX  ycioBud  auddepenuupyemoct.  [lomHbIit
mubdepennman  (QyHKIIUM HECKOJIBKUX TMepeMeHHbIX. [IpuMeHeHue mOIHOro
mubdepennmana B OPUOIMKEHHBIX BBIUMCICHUSIX. 3aMeHa (akTopoB 1O
npou3BojcTBeHHON  (pynkumn KoO6a-/yrnaca. Ilonsitue o kosdduuuente
3aMEHSIEMOCTH PECYPCOB.

YacTHpie  mpou3BOJHBIE  clOkHOM  QyHkuuu. IlonHas  mpousBojHas.
[Ipou3BoHas no HampaBieHUO. ['paAueHT PYyHKINH, €r0 FTEOMETPUUYECKUM CMBICT U
ocHOBHBIE cBoiicTBa. [{uddepenuuan cinoxuonn Gynkuuu. MHBapuaHTHOCTH (DOPMBI.
KacaTtenbHble mpsiMble M TUIOCKOCTH. YPaBHEHHE HOPMald K MOBEPXHOCTH YPOBHS
(YHKIIMU HECKOJIbKUX TIEPEMEHHBIX.

YacTHple MPOU3BOJAHBIC BBICIIUX MOPSIAKOB. DOpMYIHUpPOBKA TEOPEMBI O
nepectaHoBke mnopsnka nuddepenunporanusi. Juddepeniuman BTOporo mnopsjka.
Hudbdepenuuansl  BbicIMX MNOpsakoB. HapymieHue wHBapuaHTHOCTH  (HOPMBI
muddepeHuanoB BBICIIMX MOPSAIKOB CIO0XKHOM (YHKIMH Ha MpUMEpEe BTOPOTO
mubdepennuana. BekropHo-marpuuHas (¢(opma 3amucd  MEPBOrO M BTOPOIO
muddepennmanoB QyHKIUM HECKOJbKUX mepeMeHHbIX. Matpuna I'ecce. @opmyna
Telinopa niga QyHKUIMHU m NEPEMEHHBIX C OCTATOUYHBIM WieHOM B gopmax Jlarpanxka
u [leano.

[lonsiTue JOKAJIBHOTO HKCTpeMyMma (YHKIUU HECKOJBKUX TEPEMEHHBIX.
HeoOxoauMble M J1OCTaTOYHBIE YCIOBHS JIOKAJIbHOTO MHHUMyMa W MaKCHUMyMa.
['eomeTpuueckoe McclieIOBaHUE JIOKATBbHOTO AKCTpEMyMa: 0COOEHHOCTU rpaduka u
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JUHUNA PaBHOTO YpPOBHS JBaxnbl auddepeHuupyeMoit  QyHKIUU
" OKPECTHOCTH TOYKH JIOKAIIBHOTO 9KCTPEMyMa.

VY cnoBHBIN JIOKaNBHBIN 3KCTpEeMyM (DYHKIIMK HECKOJIbKUX MEpPEMEHHbIX. MeToa
UCKJIIOYEHUSI TIEPEMEHHBIX: CBEJCHUE 3a7aull 00 YCIOBHOM KCTpEMyMeE K 3ajade o
0e3yciaoBHOM 3KcTpeMyMe. Meton mMuHoxkuTene Jlarpanka. HeoOxonumbie ycaoBus
JIOKJIBHOTO YCJIOBHOI'O 3KCTPEMYMA U UX T€OMETPUUYECKAsd UHTEPIPETALNS B ClTydae
(GyHKIIMU NByX HEpeMEHHBIX. MeToJl OKallMIIEHHOTO reccuaHa JJjisi UCCIEAOBaHUS
JIOCTaTOYHBIX YCJIOBUM YCIOBHOrO OJKcTpemyma. HaxoxaeHue HaumOOJNbIIETO MU
HAaUMEHBIIEro 3Ha4eHUM (QYHKIMU M TMEPEeMEHHBIX B 3aMKHYTOM OTrpaHUYEHHOI
obnactu. [ToHaTHe O BRIMYKJIBIX (DYHKIIUSAX HECKOJIIBKUX IEPEMEHHBIX.

OyHKIIMA HECKOJBKHUX MEPEMEHHBIX B 3aj1a4ax 3KOHOMHUKHA. ONTUMU3alHOHHbBIE
3a/1aud Ha OCHOBE MPOU3BOJCTBEHHBIX (PYHKIIMI: pacueT NpUObLIM OT MPOU3BOJICTBA
TOBApOB pAa3IMYHBIX BHUJOB; 3ajaya IICHOBOM JUCKPUMHWHALIMM; MAaKCHUMH3AILIUsS
MpUOBLIY MPOU3BOACTBA MPOAYKIIUMHU MPHU 33JJAaHHOM OIPAHUYECHUU HA 00bEM BBIITyCKa
ToBapoB. lIpuMeHeHne MeToga HAWMMEHBIIMX KBAJAPATOB U  ONPEACIICHUSA
MapaMeTPOB PA3IMYHBIX IKOHOMHYECKUX 3aBUCHMOCTEN.

Tema 3.5. UaTerpajbHoe HCYMCIEHHE U OCHOBBI TEOPUH 00OBIKHOBEHHBIX

au(pPpepeHINATBHBIX YPABHEHUM

[lepBooOpa3nas. OOwmwwmit BuJ nNepBOOOpa3HON najsi JaHHOM  (PYHKIUU.
Heonpenenenusiii uuTerpan u ero cpoiictBa. Tabnuiia OCHOBHBIX HEOTNPEIEIECHHbBIX
VMHTETPAJIOB. 3aM€Ha MEPEMEHHON B HEOINPEAECIEHHOM uHTerpaie. MHrerpupoBanue
10 YacCTsAM.

[IpocTeiiiue panuoHanbHbIE APOOM U UX MHTErpupoBanue. MHTErpupoBaHue
pauuoHaiIbHBIX  Jpobeil.  KBamgpaTypbl, cBojsuuecs K  HMHTETPUPOBAHUIO
pauuoHanbHbIX QyHKUUNA. NHTErpupoBaHUe HEKOTOPBIX BUJIOB UPPALIMOHATBHOCTEH.
Wuterpansl, cogepxaiire TPUTOHOMETpUYECKUE QYHKIIUU.

3agaya O BBIUMCICHUU IUIONIAAM KPHUBOJIMHEWHON Tpaneuuu. OnpeneaeHHbIN
VMHTETPAJI U €ro CBOMCTBA. Teopema O MPOU3BOAHOM ONPEAECIEHHOrO MHTErpaia Mo
MIEPEMEHHOMY BEpXHEMY Ipejeny (TeopemMa O CyHIECTBOBAaHUU MEPBOOOPA3HOU IS
HenpepbiBHOM  GyHkiuu).  @Popmyna  Herorona-JleitOnuna.  Beiuucnenue
OMPENIEICHHOT0 UHTETpaja METOJAOM 3aMEHbI IEPEMEHHON (METO/IOM MOACTAHOBKH).
NHTerpupoBaHue Mo YaCTAM.

HecoOGcTBeHHble HHTErpaibl MEepBOro TUMa (C OECKOHEYHBIMHU MpelieliaMu
uHTerpupoBaHusi). HecoOCTBEHHbIE MHTErpalibl BTOPOTO TUMNA (OT HEOTPAaHUUYEHHBIX
¢bynkauit). Teopembl cpaBHeHUsi (NPU3HAKH  CXOJUMOCTH  HECOOCTBEHHBIX
MHTErPaJIOB OT HEOTPULATEIbHBIX (P YHKIMI). AOCOIIOTHAS U YCIOBHAS CXOAUMOCTH.

['eomeTprueckne U 3KOHOMUYECKUE MPUIOKEHHS OIPEICICHHOTO MHTErpasia:
HaxOXKJICHHE IUIOAJeH IJIOCKUX (UTYyp; HAXOXKJIEHUE OO0BEMOB TEN BpallCHUS;
BBIYHCIICHUE o0beMa IIPOU3BEICHHOMN MPOAYKIHHU o W3BECTHOM
MPOU3BOAUTEIBHOCTH TPyAa; OINpPEACICHHE JUCKOHTUPOBAHHOIO JI0XOAa IIpHU
(UKCUpPOBAaHHON TMPOUEHTHOW CTaBKE M M3BECTHOM (DYHKUHMH €XKEroJHOI0
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” DEILICHNST KOTOPBIX OIMMPAIOTCS HA HAXOXKICHIE CPSIHEr0 3HAYCHHUS HEIIPEPHIBHON Ha
OoTpe3ke (QPYHKIMH; 3aJaya MaKCHUMU3AIlMKW MNPUOBUIM C IIEJbI0 CBOEBPEMEHHOMU
OCTaHOBKH MPOU3BOJCTBA; pacueT BHIUTPHIIIA MOTPEOUTEIEH U MOCTABIIUKOB TOBApa.

3agaun (PU3HYECKOTO, TEOMETPUUYECKOTO M HSKOHOMHYECKOTO COJIepKAHUS,
NpUBOJSIIME K OOBIKHOBEHHBbIM JuddepeHunanbusiM — ypaBHeHusm  (OY).
OcHoBHble TOHATUA Teopur OJ[Y: mopsaok ypaBHEHMS, PEUICHHE YpaBHEHUS,
VWHTETpAJIbHAsI KPUBASL.

OJlY mepBoro mnopsiaka. ['eomerpuueckoe wuctosnkoBanue OJIY mnepBoro
MOpsJIKA: TOJIe HAlpaBJICHUHM, W30KIHUHBL. 3agadya Komm. @opmynupoBKa TEOPEMBI
CYILIECTBOBAaHMUSI M €IUHCTBEHHOCTH pemieHus 3agaun Komm. YactHoe u oOiee
pemeane OJ1Y, ux reomerpuyeckuid cmpici. OOmwmii wmHTerpan OJLY mnepsoro
MopsiaKa.

Hexoropeie Tunmei OJIY mnepBoro mopsiaka, pelmiaeéMble B KBaJpaTypax:
YPaBHEHUSI C PA3JCIICHHBIMA W Pa3JCISIIOIIMMUCI TNEPEMEHHBIMU, OJHOPOJHBIC,
nuHeHbie OJ1Y.

IIpumenenune anmapara OJlY B 3KOHOMHYECKON NMHAMHUKE: MAaTEMaTUYECKHE
MOJIENTA 3KOHOMHYECKOTO POCTa.

Pa3ne.11 4. OCHOBBI MATEMATHYECKOI0 MOAC/IMPOBAHUA

[IpyHIMIT ONTHUMANBPHOCTU B IUIAHUPOBAHUM W YIIPaBJICHUHU. MaTemaThdeckue
Mojenr. ONTUMHU3ALMOHHBIE U PaBHOBECHbIE Moaenu. [Ipumepsl 3a1ad TMHEMHOTO
nporpaMmmupoBanusi. OO1as MOCTaHOBKA 33/1a4M JIMHEMHOTO MPOrpaMMUPOBAHHSL.

I'eomerprueckass MHTEpIIpETALUS PEIICHUN JUHEUHBIX HEPABEHCTB M CHUCTEM
JIMHEMHBIX HEPABEHCTB C JBYMs IEPEMEHHBIMU. BBIMyKIble MHOXECTBA TOYEK Ha
miockocTu. ['paduueckuii MeTon pelieHus 3ajad JUHEHHOrO MPOrpaMMHUPOBAHMS.
@opMyIUPOBKA OCHOBHBIX TEOPEM JIMHEMHOTO ITPOTPAMMHUPOBAHHS.

I'paduueckuii MmeToa pelieHus 3a/1a4 JMHEITHOTO MPOrpaMMUpPOBaHus (Ciydail n
nepeMeHHbIX). CUMILIEKC-METO]] PeIlieHHs] 3a]a4 JIMHEITHOTO MPOrpaMMUPOBAHUS C
MHOKECTBOM MEPEMEHHBIX. aes MmeToaa, OCHOBHBIE MOHATHS U MPEINOCHIIKH.

JIBOVMCTBEHHBIE 3aJlaud JIMHEMHOIO0 MpOrpaMMupoBaHus. PopmMylIupoBKa
OCHOBHBIX TEOPEM JIBOMCTBEHHOCTH.

JluckpeTHoe mporpaMMupoBaHue. TpaHCHOpTHas 3ajada: IIOCTAHOBKA W
OCHOBHBIE  MpPEINOCHUIKK, oOmas cxema peuieHusa. [lpumepsl  perieHus
TPAHCIOPTHBIX 33124 METOJOM MOTEHIIHAJIOB.

[enouncnenHoe mporpammupoBanue. OOmas nmoctaHoBka 3agauu. [Ipumepsl
pelieHus 3aJad UEJOYHCICHHOTO MPOrpaMMHUpPOBaHUSI TpaUUECKUM METOJIOM.
Meron T'omopu pemieHuss 3aaad4  LEJIOYUCICHHOTO NPOTPaMMHUPOBAHUA €
MIPOU3BOJIBHBIM KOJIMYECTBOM HEU3BECTHBIX.

OCHOBHBIE MMOHATUSA TEOPUU UT'P. AHTATOHUCTUYECKAs NTapHas Urpa ¢ HyJIeBOU
cymmoil. llena urpsl, miarexxHas MaTpula, ceyoBasi Touka. ['paduueckoe pelieHue
Urp Buja 2xn 1 mx2. CBeleHHE KOHEYHOW WIPHI JIBYX JIMIl C HYJIEBOM CyMMOW K
3a7a4e JMHEWMHOTO MPOrpaMMHUPOBAHUS.
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Temaruka NPAKTHYICCKHUX 3aHATHH (CeMI/IHapOB) Mo MOAyJsiM

Sanarusa 1.1-1.2

JleicTBusa ¢ MaTpuuamMu. BbIUHMCIEHHE ONpeAcauTeNed KBaApaTHBIX MAaTPHII.

Pemienne MaTpuyHbIX ypaBHEHUM.

3agauu B aynutopuu: [S5] Ne5.4; 5.5;5.9; 5.12; 5.15(06); 5.19(0); 4.16; 4.21;
4.25;4.29(6); 4.31(6); 5.25; 5.29; 5.32; 5.39; 5.42; 5.44; 5.48; 5.51(a); 5.55.

3agaun Ha goM: [5] Ne5.6; 5.8; 5.10; 5.13; 5.15(B); 5.19(a); 4.17; 4.22; 4.24;
4.30(0); 4.31(a); 5.26; 5.28; 5.31; 5.40; 5.41; 5.45; 5.47; 5.51(6); 5.53.

Sausarue 1.3
DiieMeHTapHbIe TPeoOpa30BaHUs CTPOK M CTOJOIIOB MaTpuilbl. BTopoi cmoco6

HaXO0XJIeHUs1 0OpaTHOW MaTpullbl. PaHT MaTpUIlbl U €r0 BHIYKHCIICHUE.

3agauu B ayautopuu: [5]Ne5.34; 5.36; 5.49; 4.37; 4.40; 5.58; 5.60; 5.63; 5.65;
5.66.

3amaum Ha goM: [S5] Ne 5.35; 5.37; 5.50; 4.38; 4.41; 5.59; 5.61; 5.62; 5.64; 5.68.
3anarusa 1.4-1.5

Uccnenosanue u pemenne CJIAY meronom Kpamepa u metogom I'aycca.

3amauu B aynutopuu: [5] Ne6.2; 6.4; 6.6; 6.8; 6.12; 6.14; 6.16; 6.18; 6.20; 6.22;
6.24; 6.26; 6.28; 6.30; 6.32; 6.34.

3amaum Ha oM: [S] Ne6.3; 6.5; 6.7; 6.9; 6.13; 6.15; 6.17; 6.19; 6.21; 6.23; 6.25;
6.27;6.29;6.31; 6.33; 6.36.

3aunsarue 1.6
CamocrostenbHas padota 1.1.
3aunsarue 1.7

I'eomerpruueckne BEKTOpPHI. JIMHEHHBIE ONlepalnu HaJ BEeKTOpamu. PaznoxeHue

BeKkTOpa 1o 6azucy. CkalsipHOe MPOU3BEJCHUE BEKTOPOB U €ro CBOMCTBA.

3amauu B ayauropuu: [S] Nel.2; 1.4; 1.7; 1.10; 1.14; 1.15; 1.19; 1.20; 1.24; 1.25;
1.27; 1.29; 1.30.
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3anarue 2.1

IIpsamass Ha mmockoctu. KpuBbeie BTOporo mnopsaka. IlonspHas cucrema

KOOpJIMHAT.

3agaun B aynutopuu: [5] Ne2.5; 2.10; 2.14; 2.21(a,0); 2.28; 2.32; 3.3; 3.5; 3.19;
3.23(a); 3.28(a); 3.29; 3.38(B); 3.40.

1. Jlansl Bepmnasl AABC: A(6;3), B(10;4), C(9,7). CoctaBbTe ypaBHEHHE
BeICOTHI BD 1 Mmequanbl BM; Beruncnure ummHbl oTpe3koB BD u BM.

2. OnpenenuTte, KaKyro JUHUIO MPEJICTABISIET ypaBHEHUE: a) p =2asinQ;
6) (x* +y° ) =2(x* — y* ). IlocTpoiiTe 9Ty IUHHIO.

3agaun Ha gom: [5] Ne2.8; 2.11; 2.17; 2.21(s,r); 2.33; 3.11; 3.21; 3.23(0);
3.28(0); 3.31; 3.38(a); 3.39.

1. Haiigute TOuky, cuMMeTpuuHyt0 Touke A(—1;—2) OTHOCHUTENBHO MPSIMOH,
npoxojsiiei yepes Touku B(—4;1) u C(—6;-2).
2. Onpenenute BUI KPUBOH p° =—4cos2¢p W IOCTPOUTE MO TOUKAM rpaduk
ATON KPUBOU B MOJISIPHON CUCTEME KOOPIMHAT.
3ansarTue 2.2
[InmockoCTh U npsiMas B MPOCTPAHCTBE.

3agaun B ayautopuu: [S5] Ne 2.35; 2.37; 2.40; 2.43; 2.47(a, 0); 2.50; 2.54; 2.59;
2.66; 2.70; 2.74; 2.78;

3amaun Ha gom: [5] Ne 2.38; 2.41; 2.45; 2.47(B, 1); 2.51; 2.55; 2.61; 2.63; 2.64;
2.72;2.76; 2.79.

3angarus 2.3-2.4

JInHeliHas 3aBHUCHMMOCTh U HE3aBHCHUMOCTH CHCTEMBI BCKTOPOB. Paznoxxenue

BEKTOpa 10 cucTeMe BeKTopoB. ba3uc BekTopHoro npocrpancTsa. Ilepexon k HoBomy
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pemennu HeogHopoaHou CJIIAY.

3agauu B ayguropuu: [S] Ne7.22; 7.23; 7.25; 7.3; 7.6; 7.45; 7.50; [30] Ne3.26;
3.27; [5] Ne7.111; 7.113; 7.115; 7.117; 7.119; 7.121; 7.123; 7.125.

3amaum Ha goM: [S] Ne7.21; 7.24; 7.26; 7.27; 7.2; 7.8, 7.46; 7.51; 7.112; 7.114;
7.116; 7.118; 7.120; 7.122; 7.124; 7.126.

3angarTue 2.5

CoOcTBeHHBIE 3HAUEHHSI U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO MpeoOpa3oBaHus

(omepaTopa), 3aJaHHOTO MaTPHUIICH.

3agauu B aynutopud: [S] Ne9.4; 9.6; 9.8; 9.10; 9.12; 9.26; 9.28; 9.34; 9.36.

3amaum Ha goMm: [5] Ne9.3;9.5;9.7;9.9; 9.11; 9.25; 9.27; 9.35; 9.37.
3ansaTue 2.6

Ksanparuanasie ¢hopmBI.

3agauu B aynutopud: [S5] Ne9.59; 9.63; 9.65; 9.67; 9.69; 9.71; 9.73; 9.75; 9.77.

3agaum Ha 10M: [5] Ne9.60; 9.62; 9.64; 9.66; 9.68; 9.70; 9.72; 9.74; 9.76.

3ansaTusa 2.7-2.8

[ToBTOopenue. [loaroroBka k KOHTPOJIBLHOU pabOTE 3a MEPBHIA U BTOPON MOAYJIH.
3ansaTue 3.1

Briuncnenue npeaenoB nocien0BaTeIbHOCTEN U (YHKIIHUIA.

3agaun B ayguropuu: [S5] Nell.3(a,0,B); 11.5; 11.7; 11.10; 11.13; ucnons3ys

2
—4
ompeneneHus mnpenena (QyHKIUUA JOKaXKHUTE, 4YTO [lim al =—4; 11.40(a,0);

>2 x4 2

11,42(a,0) [6] Ne4.230; 4.247; 4.269; 4.272.

Samaun ma gom: [5] Nelld; 11.8; 11.12; 11.18; 11.33(a,6); 11,35(a,6,B);
11,41(a,6) [6] Ned.231; 4.248; 4.260; 4.268; 4.271; 4.273.
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3angarTue 3.2

[lonsiTue  HempepbiBHOCTH — QyHKUMH. HempepblBHOCTH W MOpenesibl
sneMeHTapHbIX (QyHKUM. 3aMeuarenbHble Mpeaenbl. MeTos 3aMeHbl MepeMEeHHOM

MIPU BBIYKUCICHUU TIpeesioB PyHKIMM. TexHrKa HaX0XKACHUS MPEIEIIOB.

3agaun B ayauropuu: [6] Ne 4.288; 4.290; 4.298; 4.303; 4.305; BbIUMCIUTE

NpCaAcibl: BBIYUCINUTEC IIPCACIIbI:

in2 2x —cos 4 e
Dlim 25 )y SO i1 - xyg im0
=0 sin3x x—0 X x—1 2 x—=0 arctgx
2 S5x 2 1 5x—4 2 4 x B
5)lim (1 __j ’ 6) lim[ s j > 7)lim T& ; 8 )lim(1 + 3tgx Jsinx .
X—>0 X xoo\ 2x —3 o 2 +3x+5 o

3amaun Ha goM: [6] Ne 4.237; 4.259; 4.263; 4.274; 4.279; 4.280; 4.283; 4.285;
4.292; 4.296; 4.302; 4.304; BIYUCIUTE OPEIECIIbI:

2 cos x _4 2x+5 x
l)lim(x+ j : 2) lim[x j C m—"1 . 4 limgsinx 1)
x>0\ x — 3 x—o\ X + 3 x—0 ln(l + x) x—0

3anarTue 3.3

CpaBHeHI/Ie OeckoHEeUHO MaJIbIX BeMYUH. COOTHOIICHMS SKBUBAJICHTHOCTH M

HX HUCIIOJIb30BAHUC IIPHU HAXOXKIACHHUHN IIPCACIOB ®YHKHHﬁ

3agaun B aygurtopun: [6] Ne4.310; 4.317; 4.329; 4.335; 4.348; 4.355; 4.363;

4.369; BpIYMCIUTE MPEIEIIBL:

1 2 5= —— . o
1) lim +02055x; 2)lim V5 x; ?’)limsmx3 tgx; 4)limsm5x sin3x

x>r o sin” 3x =l sinmx =0 sin’ 2x o ef—e

T

3amaun Ha goM: [6] Ne4.306(2,3,8);4.312; 4.315; 4.330; 4.336; 4.347; 4.360;
4.364; 4.370; 4.375.

3anarTue 3.4

Texuuka  auddepeHIpOBaAHUS: MPOU3BOJIHASL  CJIOKHOW  (PYHKIUH;
norapudmuyeckoe nuddepenunpoBanue; nuddepenunpoBanre GyHKIUN, 3aJaHHBIX
MapaMeTpUYECKu; TPOU3BOAHAS HESIBHOM (DYHKIMH; TPOU3BOAHBIE BBICHINX

MOPSIAKOB.
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12.63; 12.67; 12.69; 12.71; 12.75; 12.139; 12.141; 12.77; 12.81; 12.82; 12.84; 12.95;
12.144; 12.148.

3amaun Ha noMm: [S] Nel2.41; 12.45; 12.50; 12.53; 12.59; 12.61; 12.64; 12.65;

12.66; 12.68; 12.72; 12.73; 12.74; 12.79; 12.80; 12.83; 12.93; 12.96; 12.140; 12.142;
12.146; 12.147.

3angarue 3.5

Hudbdepennman GyHKIUU U €0 NPUMEHEHHS K MPUOIUKEHHBIM BBIUYHCICHUSIM.

['eomeTpruueckne  OpUIOKEHUS  NPou3BoAHOM.  HMcmonp3oBaHWE  TOHSTHS

MMPOU3BOJHON B 3KOHOMHKE.

3agaun B ayauropuu: [5] Nel2.101; 12.108; 12.117; 12.120; 12.123; 12.129;
12.131; 12.134; 18.43(a,0); 18.54(a); 18.73(a,0); [11] Ne7.17; 7.18.

3amaum Ha goM: [S] Nel2.103; 12.109; 12.118; 12.119; 12.125; 12.130; 12.132;
12.136; 18.41(a,0); 18.54(6); 18.75(a,0); [11] Ne7.54; 7.55; 7.56.

3ansarTue 3.6
CamocrosTenbHas padota 3.1.
3ansarTue 3.7

OcHoBHble Teopembl 0 auddepeHupyembix  (GyHKIUAX. PackpbiTue
HeonpeaeneHHocteil. [lpasuno Jlonurtans. Ucnons3oBanue dopmynsl Teinopa st

BBIYHCIICHUA IIPCACIIOB.

3amaun B aygutopuu: [5] Nel2.158; 12.163; 12.173; 12.175; 12.177; 12.182;
12.186; 12.189; 12.191; 12.193; 12.196; 12.201.

3agauu Ha gom: [S] Nel2.157; 12.162; 12.174; 12.176; 12.183; 12.187; 12.190;
12.194; 12.195; 12.204.
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Sanarusa 4.1-4.2

UccnenoBanne GyHKIUIA TpU MOMOINM MPOU3BOJHBIX M TMOCTPOCHHUE UX

rpauKOB MO XapaKTEPHBIM TOUKAM.

3agaun B ayauropuu: [5] Nel2.206; 12.209; 12.211; 12.215; 12.220; 12.226;
12.228; 12.235; 12.237; 12.244; 12.249; 12.253; 12.257; 12.261; 12.275; 12.286;
MOCTPOUTH TpaduKu PyHKIIMIMA:

Dy = x(x-1)*; 2)y=xln’x.

3agaun Ha om: [5] Nel2.212; 12.213; 12.216; 12.223; 12.229; 12.232; 12.234;

12.236; 12.239; 12.247; 12.251; 12.258; 12.260; 12.268; 12.283; 12.284; 12.285;

12.289.
3anarTue 4.3

Haxoxnenue obnacTeil onpeaeneHus U IMHUN ypoBHS (DYHKIMI IBYX

INCPCMCHHBIX. Hpeﬂen N HCTIPCPBIBHOCTD (bYHKI_[I/II/I HCCKOJIBKUX IICPCMCHHBIX.

3agauu B aynutopud: [S5] Nel3.2; 13.6; 13.10; 13.12; 13.15; [6] Nel1.62; 11.65;
11.70; 11.74; 11.83; 11.88; 11.90.

3amaum Ha gom: [S5] Nel3.3; 13.5; 13.14; 13.16; 13.18; [6] Nel11.64; 11.68; 11.69;
11.73;11.76; 11.81; 11.86; 11.87; 11.89.

3anarusa 4.4-4.5

HubdepenumpoBanue  QYHKIUNA  HECKOJBKMX  MEPEMEHHBIX:  YaCTHBIC
npousBoAHbie, nuddepentnan. [lonHas n yacTHBIE TPOU3BOAHBIC CI0KHON () YHKITUN
HECKOJIbKUX TepeMeHHbIX. [[pon3Bo/iHasl MO HAMPaBICHUIO M TPAAUEHT (PYHKIIUH.
KacaTenpHas MmiIoCKOCTh M HOpMalib K MOBEPXHOCTU. YacTHBIE MPOU3BOAHBIE U

mudpepeHranbl BRICIINX MOPSIKOB.

3agaun B aygurtopuu: [S] Nel3.27; 13.29; 13.35; 13.39; 13.42; 13.47; 13.52;
13.64; 13.71; 13.73; 13.76; 13.79; 13.84; 13.89; 13.93; [6] Nel2.24; 12.26; 12.28;
12.30; 12.33; 12.95; 12.99; 12.105.
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13.63; 13.65; 13.67; 13.75; 13.83; 13.87; 13.94; [6] Nel2.23; 12.25; 12.27; 12.31;
12.32; 12.94; 12.100; 12.106.

3anarTue 4.6
Kontponbhnas pabora 4.2.
3anarus 4.7-5.1

NccnenoBanne (pyHKIIMU HECKOJIBKUX MEPEMEHHBIX HA JTOKAJIBbHBIE SKCTPEMYMBI.
VYcnoBHbIE 3KCTpeMyMbl (YHKIIMM HECKOJIBKUX MEPEMEHHBIX. MeTOoJ MHOXKHUTENeH
Jlarpanxxa. HaxoxaeHue HauOONBIIET0O M HAWUMEHBUIETO 3HAYEHUW (QYHKUIUH
HECKOJIbKUX TMEePEMEHHBIX, HEMPEPHIBHOM B 3aMKHYTONW OrpaHUYEHHON 00JacTH.

MCTOI[ HAaMMCHBIINX KBaJIpPaTOB.

3amaun B aygutopuu: [S5] Nel3.103; 13.105; 13.107; [6] Nel2.113; 12.115;
12.118; 12.127; [5] Nel3.110; 13.113; 13.114; 13.117; 13.120. Omnpenenute

HanOoJbIlIee ¥ HAUMEHBIICe 3HAYCHUsT QYHKIUU z = f(x,y) B oOysacTu D, 3aAaHHOU

HepaBeHCTBaMu. CenanTe 4epTex.
Dz=1+x+2y; D:x>0,y>20x+y<1; 2)z=xy; D:x*+y*<1;
3)z=x+y =3xy; D:0<x<2-1<y<2;
4)z=-2x"—xy—y> +5x+3y;D:x=-3,y=-2,x+y =6.

3amaun Ha goM: [S] Nel3.102; 13.104; 13.106; [6] Nel2.114; 12.116; 12.117;
12.126; [5] Ne13.109; 13.111; 13.112; 13.115; 13.118; 13.119.

3angaTue 5.2

OcHOBHBIE CITOCOOBI BBIYHCIICHHS HCOIIPCACICHHOI'O HWHTCTpajia: TaOIUIHOE

HHTCIPUPOBAHUC, MCTOA 3aMCHBI HCpCMCHHOfI, HHTCIPUPOBAHUC 110 YACTAM.

3agauu B aynutopuu: [5] Nel4.3; 14.8; 14.10; 14.12; 14.14; 14.17; 14.22; 14.33;
14.38; 14.44; 14.46; 14.50; 14.52; 14.56; 14.59; 14.63; 14.72.

3amaun Ha gom: [S5] Neld.7; 14.11; 14.13; 14.15; 14.16; 14.23; 14.26; 14.32;
14.35; 14.41; 14.47; 14.51; 14.57; 14.58; 14.60; 14.67; 14.71.
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3angarTue 5.3

[IpocTeliue panuoHanbHbIE APOOM U MX UHTErpupoBaHue. MHTErpupoBaHue
palMOHATBHBIX JApOoOEeH, TPUTOHOMETPUUECKUX (YHKIUNA UM HEKOTOPHIX BHUIOB

MPPALHOHAITBHOCTEH.

3agauu B ayautopuu: [S5] Nel4.77; 14.80; 14.83; 14.89; 14.96; 14.107; 14.111;
14.122; 14.127; 14.132; 14.142; 14.147; 14.148; 14.153.

3amaun Ha goM: [5] Nel4d.78; 14.84; 14.88; 14.91; 14.98; 14.106; 14.112;
14.123; 14.129; 14.133; 14.145; 14.149; 14.150; 14.152.

3anarTue 5.4

OrnpeneneHHbIl WHTErpal U METOJbl €ro BbluKcieHUs. HecoOCTBeHHbIE
MHTETPAJIBl MIEPBOrO M BTOpPOro poja. [IpunoxkeHus onpeneseHHOro HMHTErpaia K

PEIICHUIO MPAKTUYECKUX 3a/1a4.

3amaun B aygutopud: [5] Nel5.26; 15.31; 15.35; 15.41; 15.75; 15.79; 15.81;
15.83; 15.96; 15.99; 15.102; 15.54; 15.56; 15.62; 15.67; 18.99(8).

3amaum Ha gom: [S5] Nel5.27; 15.32; 15.38; 15.40; 15.77; 15.82; 15.95; 15.101;
15.103; 15.49; 15.51; 15.63; 15.66; 18.99(1).

3angarTue 5.5

O6mue mousatusi teopun OJIY. Pemenne HexkoTtopeix TumoB OJIY mepBoro

mopsiaIKa.

3apauu B ayguropuu: [S5] Nel6.3; 16.6; 16.8; 16.11; 16.16; 16.19; 16.21; 16.32;
16.33; 16.35; 18.113(a); 18.119.

3amgaum Ha qoMm: [5] Nel6.2; 16.5; 16.9; 16.12; 16.15; 16.18; 16.20; 16.22; 16.31;
16.34; 16.36; 18.113(0); 18.123.

3anarTue 5.6

O630pHOE 3aHsATHE 1O BCeMy Kypcy «AunreOpa, aHalu3 U  OCHOBBI
MAaTEMaTH4YEeCKOr0 MoAenupoBaHus-1». IloaroroBka K HTOrOBOM KOHTPOJIBHOU

paodorte.
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3augarus 6.1-6.2

Pemienus 3aga4 AMHEHHOTO TPOrpaMMUPOBaHUS TpaUuEeCKUM U CUMIUIEKCHBIM

MECTOJaMM.

3agaun B ayauropuu: [5] Ne 29.9; 29.14; 29.18; 29.20; 29.21; 29.23; 30.2;
30.12; 30.13, 30.18.

3amaun Ha Aom: [5] Ne 29.6; 29.8; 29.13; 29.15; 29.19; 29.22; 30.3; 30.14;
30.15, 30.20, 30.24.

bubauorpadpuuecknii Ciucoxk
OcHoBHas JuTEpaTypa:

1. bexnemumes /[.B. Kypc ananuthueckoil reoMeTpuud U JIMHEHHOUN anreOpbl:
Vyebnuk. M.: Beiciras mikoia, 1998.

2. Kpacc M.C. MaremaTtuka mjisi SKOHOMHYECKHUX CIEIMaIbHOCTEH: YUCOHUK.
M.: UHOPA-M,1998.

3. Kpacc M.C., UynpeiHoB Bb.II. OcHOBBI MareéMaTUKH H €€ MOPUIOKCHUSI B
AKOHOMHUYECKOM oOpa3zoBanuu: YueOuuk. M.: [1eno,2000.

4. Ky3nenos b.T. Marematuka: YueOHUK A CTYJE€HTOB BY30B, OOy4arolIMXcs
IO CIEIMAJIbHOCTSAM S3KOHOMUKH U yrpasienus. M.: KOHUTHU-JTAHA, 2004.

3. COOpHMK 3amad 1O BBICHIEHM MaTeMaTHKe Il HSKOHOMHMCTOB: YueOHOe
noco6ue/ ITox pea. B.U. EpmakoBa. M.: UHOPA-M,2001.

6. [[unaue B.C. 3amauHuk mo BhICIIEH MaTeMaTuke: YdyeOHoe mocobue aJist
By30B. M.: Beicmas mkona, 2001.

JlonoJiHuTe IbLHAS JIUTEpaTypa:

7. byrpos .C. Hukonbckuit C.M. [JuddepeHunanibHoe U HMHTETpajbHOE
ncuncienue: Yueonuk. M.: Hayka, 1988.

8. byrpoB A.C. Hukonbckuit C.M. DieMeHTbl JIWHEWHON anreOpel U
aHAJIUTUYECKOU reoMeTpuu: YueOHuk aiist By30B. M.: Hayka, 1988.

0. bypmuctpoa E.b., Jlo6anoB C.I'. JluneitHas anreOpa c dJIEeMEHTaMH

aHaJIUTUYEeCKOU reomeTpun: YueOHoe nocoodue. M.: Uzn-so I'Y-BIIID, 1998.
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1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Beicinas Matematnka Iyisi MEHempkepa: YdeOHoe mocobue st Bysos / 1IN
pen. B.B. Jlebenesa. M.: ®uncratundopm, 1999.

Briciias maTeMaTuka i 5KOHOMUCTOB: YueOHuk 1iis By30B / [log pea. H.IIL.
Kpemepa. M.: banku u oupxu, FOHUTU, 1998.

I'pec II.B. Marematuka i1 TyMaHUTapueB: YdeOHoe mocobue. M.:
FOpaiit,2000.

I'puropreB C.I'. Jluneiinas anrebpa: VYueOHOe mocoOue 1O BbICHIEH
matematuke. M: UBI] Mapkerunr, 1999.

['puropreB C.I'. BekropHas anreOpa ¥ aHaIUTHYECKas reoMeTpusi: YueOHoe
noco6ue mo Beiciieit Mmatematuke. M.: UBLl Mapketunr, 2000.
Epycanumcknii .M. JluckpeTHas MateMaThKa: TE€OpHUs, 3a0a4, IPUIOKECHUSL.
M.: By3oBckas kHura, 1999.

Kak C.B. Maremaruueckue MOJECIN MEHEIKMEHTA U MapKeTUHra. PocToB-Ha-
Hony: JIal1O,1997.

3amkoB 0O.0.Yepemubix FO.H., Toncromstenko A.B. Maremaruyeckue
METOJIbl B 3KOHOMHUKE: YueOHuk. M.: Jleno u Cepsuc,1999.

3umuna O.B., KupumioB A.W., CanpHukoBa T.A. Beicimias MaremaTHka:
Pemeonuk. M.: ®usmatiut, 2000.

Nuatpunuratop M. Matematndeckue METOIbl ONITUMU3AUMNA U SKOHOMHUYECKast
teopusi. M.: Aiipuc-nipecc, 2002.

Kmmot-Jlammuackuit M.M. Anre6pa matpuii U BekTopoB: YueOHuk. CIIO.:
JIans, 2001.

Komanenko E.B., IlomoB B.FO. Anre6pa u ananmu3: Y4eOHO-METOIUYECKOE
rmocobue. M.: U3a-so I'Y BIID, 2002.

KonecuukoB A.H. Kpatkuii kypc MaTeMaTuku sl 9JKOHOMUCTOB: YueOHOe
nmocobue. M.: UHOPA-M, 1998.

Komsrun FO.M., Jlykankun I'.JI., SxoBneB I'.H. Marematuka. Anrebpa u
anieMeHTapHble QyHKIuU: YueoHoe nocodue. Y. 1. M.: Arap, 1999.
Kynpsasues B.A., Jlemumouu b.II. KpaTkuii kypc BbICHIEH MaTE€MaTHKU:
VYuebHnoe mocodbue a1 By30B. M.: Hayka, 1989.

KycroB 10.A., IOmarymoB M.I'. Maremaruka. OCHOBBI MaT€MaTUYECKOTO
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217.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

aHaIM3a: TEOpUs, NPUMEPHI, 3aAauyu. JlOMalIHUK PENETUTOP I CTYIACHTO:

M.: Ponbd: Aipuc-tipecc, 1998.

Maneixua B.1 Marematuka B s3xkoHOMUKE: YueObHoe nmocodue: M.: UHDOPA-

M, 1999.

MateeeB H.M. OObikHOBeHHBIE auddepeHnanbHble ypaBHEHUs: YU4eOHOe

nocobue. CII0.: Cnenuanshas nuteparypa, 1996.

Hartancon WU.I1. Kpatkuii kypc Beiciieit Mmatematuku. CII0.: Jlans, 2001.

ITucemennsii J1.T. Beicmias maremaruka. 100 sk3aMeHaIMOHHBIX OTBETOB. |

Kypc. Jomamnuit penetutop 11s cryaeHToB. M.: Ponsd: Alipuc-nipecc,1999.

[IpakTUKyM 10 BBICIIEH MaTeMaTUKE AJI1 3KOHOMUCTOB: Y4ueOHOe mocodue A

By30B / Kpemep H.II., Tpumun WU.M., Ilytko B.A. u ap.; I[log pen. npod.

H.III. Kpemepa. M.: KOHUTH-ITAHA,2002.

COopHUK 3aJay MO BBICHIEHM MaTeMaTUKe JUisi SKOHOMHCTOB: YueOHOe

nocooue/ [Tox pen. A.B. Epumosa u B.I1. Jlemunosuua. Y.1. M.: Hayka, 1993.

ComonoBankoB A.C., babGaitne B.A., bpaunos A.B., Illangpa W.T.

MaremaTuka B S5KoHOMHKe: YueOHuk. B 2 u. U.1. M.: duHaHCH U CTaTUCTHKA,

2000.

CononouukoB A.C., babaiiies B.A., bpaunoB A.B., Ilangpa W.T.

MaremaTnka B 5koHOMHKe: YueOuuk. B 2 1. U.2. M.: ®uHAHCHI U CTAaTUCTHUKA,

1999.

Croacerep K., Crpem A., bepk II. ChnpaBouyHMK 110 MaT€MaTHKE s

skoHOMHCTOB. CII0.: DxoHOMHUUECKas mkoia, 2000.

[Iukun E.B., llukuna I'.E. 'ymanuTapusam o marematuke. Iyt 3HakoMcTBa.

OcHoBHbIe TOHATHS. MeToasl. Monenu. M.: Arap, 1999.

[MIukun E.B., UxaptumBuiun A.I'. Marematndyeckue METOIbBl W MOJEIH B

yrnpasieHuu: YueOnoe nocooue. M.: Jleno, 2000.

[[unauer B.C. Beicmas matemaTtuka: YueOHUK mis By30B. M.: Breicmas

mKoJa,1998.

[[IunaueB B.C. OcCHOBBI BBICIIEH MaTeMaTHKU: Y4eOHOE TTOCOOUE Il BY30B.

M.: Beicirag mkoma, 1998.

Anthony M., Biggs N. Mathematics for Economics and Finance. Methods and
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4].

42.

1.1

2.1

2.2

3.1

4.1

4.2

5.1

6.1

6.2

NP =

Modelling. Cambridge: CUP, 1996.
Chiang A. C. Fundamental Methods of Mathematical Economics. N.Y.:
McGraw — Hill, 1984.

Fuente A. Mathematical Methods and Models for Economists. Cambridge:
CUP, 2000.
Simon C.P., Blume Z. Mathematics for Economists. W.W. Norton and
Company, 1994.

TemaTuka 3ananuii no popMamM KOHTPOJIA

Martputipl, onpeaenauTeNd U CUCTEMbl JTUHEHHBIX aNreOpandyecKuX ypaBHEHUI
(aymutopHas camocrtosTtenbHas pabora — ACP).

OCHOBBI aHAJTUTUYECKOM TE€OMETPUHU; DIEMEHThl MATPUYHOTO aHalu3a
(moMmaiiHsisi KOHTpoJsibHas padota - JIKP).

AynutopHas koHTpodbHas pabota (AKP) 3a mepBblii 1 BTOpPOl MOJyNH MO
anreOpe U OCHOBAM aHAJIMTHYECKON T€OMETPUH.

Briuncnenue npeaenos nocieaoBaTenbHocTed U pyHkuuid. [IponsBonHas u ee
HCIIOJIb30BaHue B dKoHOMHYeckoM aHanuze (ACP).

[Ipumenenue mpou3BOIHON K UCCIIEAOBAHUIO (DYHKIIUI; TOCTPOEHUE TPaPuKOB
byukuit (JIKP).

OYHKIUA HECKOIBKUX MEPEMEHHBIX: BHIYUCICHUE MPEEIOB, HEMPEPHIBHOCTD,
npou3BoHbIE U qudpepentuanst (AKP).

HroroBasi xkoHTposibHasi paboTa mo pazgeny «AnreOpa, aHaau3 U OCHOBBI
MaTeMaTU4eCKOro MOJICTUPOBaHUsI- 1 ».

Pemienrie  3amady  JNMHEHHOTO  OpPOrpaMMHpPOBAaHUS  rpadUuEeCKUM U
CUMILIEKCHBIM MeToAaMu; 3eMeHThl Teopuu urp (AKP).

3auer mno pasgeny «Anrebpa, aHaiM3 W OCHOBBI MAaTeMaTHYECKOTO
MO/JICJTUPOBAHUS-2 Y.

BOl'[pOCLI AJIFd OICHKHU KaYeCTBAa OCBOCHHUA NUCIHUIIJINHBI «AJIreﬁpa, aHaJINn3
H OCHOBBI MAaTEMATHY€CKOI'0O MOACJIUPOBAHUA»

MeToa MaTeMaTU4E€CKON MHIYKIIUH.

IlepecTtaHOBKH, cOUETaHUSA, PA3MEILICHUS.

MHoxecTBa, onepanuy HaJ MHOXKECTBAMMU.

Marpunpl, onepanuu HaJ HUMU U UX CBOMCTRBA.

Onpenenurens MaTpuilbl. CBOMCTBA ONPEICIUTEICH.

MuHopsl u anreOpandeckue JomnosHeHus. KX cBsi3b C omnpenenurenem
MaTpUILIbI.

®opmynsl Kpamepa s pemieHHss CUCTEMBl N JMHEMHBIX YPaBHEHHH C n
HEHU3BECTHBIMM.

OOpaTHast MaTpulla U METOJIbI €€ BHIYUCIICHUSI.

Pemienne MaTpuyHbIX ypaBHEHUM.

Panr matpunsl. Teopema Kponekepa-Kanemwm o coBmectHoctu CJIAY.
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21.
22.
23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

Beryrcienne panra MaTpUIbl METOAOM IIPUBEIECHHUS €€ K TPEYTOJILHOMY BUTy
JIuneiiHAs 3aBHCHMOCTH M HE3aBHCHMOCTh CTPOK (CTOJOLIOB) MATpPHIIBL. -
Teopema o 6a3ucHOM MUHODPE.

Meton Taycca pemennsi CJIAY. basucHble U cBOOOJHBIE TEpPEMEHHBIEC.
Onnoponnas CJIAY, cBOMCTBa €€ pelIeHHH.

BekTopHoe mpocTpaHcTBO R". JIMHEWHBIE ONEpalMd HaJl BEKTOpaMU U HMX
CBOMCTBA. JINHENHAS 3aBUCUMOCTh U HE3aBUCUMOCTh BEKTOPOB B R".
Pa3MepHoCcTh M 0a3uc BEKTOPHOIO MpocTpaHCTBA. PaznmokeHue BekTOopa Mo
6azucy. [lepexon k HOBoOMY Oa3ucy.

CoOcTBeHHBIE 3HAUYEHHMS W COOCTBEHHBIE BEKTOPbl MATPHIlbl (JIMHEIHOTO
omeparopa).

[IpuBeneHre MaTpuIlbl JMHEHHOTO ONEPATOPa K AUArOHAJIBLHOMY BUY.
EBknumoBo mnpoctpancTBO. CKalsipHOE NPOU3BEACHHE BEKTOPOB M €r0
CBOIWCTBA. BeruncieHne JIMHbBI BEKTOpA U yIyia MEXKY BEKTOPaMH.

PaznuuHble BUIBI ypaBHEHUN NMPAMON HA IUIOCKOCTU. YTOJ MEXIY NMPSAMBIMU,
YCJIOBUSL  MApaJIEAbHOCTA UM NEPHEHIUKYISIPHOCTA  ABYX  HPSIMBIX.
HaxoxaeHue paccTossHus OT TOYKH 0 NPSIMOM M TOYKM MEPECECYEHHUS JBYX
HeMapasleNbHbIX MPSAMbIX.

Kpussie BTOpOro nopsika: 3juidiic, rumnepoosna, napadona.

[TonsipHas cucrema KOOpIMHAT HA IIOCKOCTH.

OOmiee ypaBHEHUE IUIOCKOCTH B TMPOCTPAHCTBE, HOPMAIbHBIA BEKTOP
TJTIOCKOCTH.

[Ipsimast B mpocTpaHCcTBe, crnocoObl ee 3ajaHusd. B3aumHOe pacmoioxeHue
MPSIMOM U MJIOCKOCTH, JBYX MPSIMBIX B MPOCTPAHCTBE.

KommniekcHbie uncna u omnepauun ¢ HUMU. OCHOBHasi Teopema anreOpbl U
TeOpeMa O pa3JIOKEHUHU MPABUIBHOM pallMOHATBHOW JApOOM Ha CyMMY
npocTermmx: GopMyIUuPOBKH, TPUMEPBL.

Onpenenenuss (QYHKIMHA OJHOM M HECKOJbKHMX mepeMeHHBIX. (O0yacTh
onpeJiesieHusl, CIOCOObI 3a1aHus () YHKIIHIA.

['paduku OCHOBHBIX 3JeMEHTAapHbIX (PyHKUMA. OCHOBHBIE XapaKTEPUCTUKU
noBejieHust GyHKUUU. JIMHUU ypOBHSL.

DKOHOMHUYECKHE byHKIMU: crpoca, MPEJI0KEHNS, MTOJIE3HOCTH.
[IpouzBojicTBEHHAs PYHKIIHS.

YucnoBas nmocienoBaTeabHOCTh U ee npenen. [Ipeaen pyHkuuu B TOUKe U Ha
O0eckoHeuHocTH. beckoHeuHo Manbie 1 0ECKOHEYHO OOJIBIINE BETUYHUHEI, CBSI3h
MEXKly HUMHU.

OcHoBHble Teopembl o mnpeaenax Gyukuuid. Ilepexox k mnpeneny B
HepaBeHCTBax. Teopema o mpejene mpomexyTouHod (ynkuuu. IlepBoiii u
BTOPOM 3aME€UATENbHBIE MPEJIEIIbl U UX CIICICTBHS.

HenpeprIBHOCTh PYyHKITUN OJHOM MEPEMEHHOM B TOYKE U Ha OTpe3ke. Touku
pa3pbiBa PYHKIMN U UX KiIacCU(PUKALIUS.

OcHoBHbIE CBOMCTBA (DYHKIMIA, HETIPEPHIBHBIX HA OTPE3KE.

3ajaun, NMPUBOJAIIME K MOHATUIO MPou3BOAHON QyHkuuu. [IpousBogHas, ee
MEXaHUYECKUH, TEOMETPUUECKUM M HSKOHOMHYECKHH CMBICT (TIpeaeabHOe
3Ha4YE€HHUE, CpefHee 3HaueHue (YHKIUU, PJIACTUYHOCTh U €€ T€OMETPUUECKUI
CMBICI).
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37.
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40.
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43.
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45.
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47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.
58.

3aBUCUMOCTh MEXAY HENPEPBIBHOCTHIO M AU(P(HEPEHUUPYEMOCTHIO ()YHKIIV:. Y
OcHoBHbIe TTpaBmiia TuddepeHunpoBaHus. |
Tabnuiia Opou3BOAHBIX OCHOBHBIX 3JIeMEHTapHbIX (QyHKuMil. [TpousBoHbIe
BBICIIUX MOPSIKOB.

[IpousBonHbie ciokHOW W oOpatHOM (yHkiui. I[lpomsBonnble (yHKIUH,
3aIaHHOM MapamMeTPUYEeCKU, U HESIBHON (DYHKIIUU.

Hubdepenuman QyHKIMM W €ro NOPWIOKEHHE K  MPUOTUKEHHBIM
BBIUHCIICHUAM. BTopoit nuddepenimar.

OcHoBHbIe Teopembl nuddepeniuanbHoro ucuncinenus. [lpasuno Jlonurans.
VYcnoBus Bo3pactaHus v yObIBaHUS () YHKIIUH.

OkctpemyMm ¢GyHkiuu. HeoOxonumbie W TIOCTaTOYHBIE YCIOBUS YKCTpEMyMa.
Hawubonpiiee nu HanMeHbIee 3HaYeHUS (DYHKIIMU Ha OTPE3KeE.

Brinykiocts rpaduka ¢pyHkiuu. Touku neperuoa.

BepTtukanbHble U HAKJIOHHBIE aCUMIOTOTHI Ipaduka (yHKIIUH.

O6mass cxema wuccieaoBaHus (PYHKIUW U TOCTPOEHUE HUX TrpadUKOB IO
XapaKTEPHBIM TOUKAM.

OYHKIUHA HECKOIBKUX MEPEMEHHBIX, MPEIET U HEPEPHIBHOCTD.

YacTHble MPOU3BOAHBIC, UX T€OMETPUUECKUN CMBICI Ha NpuMmepe (QYyHKIUN
JIBYX MEPEMEHHBIX.

HudbdepenuupyemMocTs G yHKIIMN HECKOJIBKUX MEPEMEHHBIX B Touke. [TomHbIii
muddepeniman. HeoOxoaumMpie 1 10CTaTOYHBIE YCIOBUS
mudepeHIupyeMoCTH.

YacTHple M TIOJNHBIE MPOU3BOJHBIE CIOXHOW (PYHKIHMH HECKOJIBKHX
nepeMeHHbIX. [Ipon3BoiHAs 0 HAMPABICHUIO U TPAJUEHT.

['eomeTpuueckuid cmbici nojHoro auddepeHimana. YpaBHeHUs] KacaTeIbHOU
MJIOCKOCTU U HOPMAaJIM K TOBEPXHOCTH.

YacTHple NpPOW3BOAHBIE BBICIIMX MOPSAKOB. TeopeMa O HE3aBUCUMOCTH
CMEIIAHHBIX YaCTHBIX MMPOU3BOJIHBIX OT Mopsiaka auddepeHmpoBaHusi.
OkctpemMyM  (QYHKIIMM  HECKOJIbKMX  mepeMeHHbIXx. HeoOxogumeie u
JOCTAaTOYHBIE YCIOBUS SKCTPEMYMA.

YCIOBHBIM 3KCTpeMyM. MeToabl MOJACTAHOBKM W MHOXUTeNen Jlarpanxka.
['eomeTpuueckas UHTEPIPETALIUS.

Haxoxnenne HauOOJBIIETO W HAWMMEHBIIEr0 3HAYCHUW HENPEPHIBHOU
(YHKIIMU HECKOJIbKUX MEPEMEHHBIX B OTPAHHUYEHHOM, 3aMKHYTOW 001acTH.
Heonpenenennslii wuHTETpanm ©W  €ro cBoiicTBa. Tabnuiia OCHOBHBIX
HEOMpPEACICHHBIX HHTETPAJIOB.

OcHOBHbIE CHIOCOOBI HMHTETPUPOBAHMS: METOJ 3aMEHbl EPEMEHHOU,
MHTETPUPOBAHUE T10 YACTSIM.

[IpocTeiime parmoHandbHbIE APOOM W WX UHTErpupoBaHue. MHTErpansl ot
palMoOHAIBHBIX IPOOEil.

NuTterpupoBanue TPUTOHOMETPUYECKUX (QPYHKUIUA UM MOPOCTEHIIMX BHUIOB
VPPALUOHAIBHOCTEH.

OnpeneneHHbId HHTETPAIT, €T0 T€OMETPUYECKH CMBICII 1 OCHOBHBIE CBOWCTBA.
Kiaccsl unrerpupyemsix Gpynkuuii u popmyna Herotona-JIeiionuna.

Metoasl 3aMeHbI IEPEMEHHONW M UHTETPUPOBAHUS 110 YACTSIM B OMPEACICHHOM
UHTETrpae.
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70.

71.

72.

73.

74.
75.
76.

FCOMeTpI/I‘-IeCKI/IC " 9KOHOMHYCCKUC MTPUITOKCHUA OIIPCACIICHHOTO HHTCTPAJIG . \gf

HecoOCTBEHHbIC MHTErpagsl IEPBOTO M BTOPOrO pOIA: OMPEHCICHHE I -
CITOCOOBI BEIYMCIICHHUS.

[IpuzHaku  cpaBHEHUSI  HCCIEIOBAHUS  CXOJAMMOCTH  HECOOCTBEHHBIX
MHTETPAJIOB OT HEOTPULIATEIbHBIX (QDYHKITUH.

OObikHOBeHHBIE auddepeHmanbabie  ypaBHeHUS. (OCHOBHBIE TMOHSTHS:
MOPSZIOK, pelIeHre, ooIee U yacTHoe perenus. 3agaya Korm.
Hudbdepenuuanbuple  ypaBHEHUST  TNEPBOro  MOpsJKa, pellaeMble B
KBaJpaTypax: YpPaBHECHHS C  DPA3NCIICHHBIMA W  Pa3leisIOLIIMMUCS
MIEPEMEHHBIMH, OTHOPOJIHBIE, INHENHBIE, ypaBHEHUE bepHyum.

IIpumenenune anmmapata OJlY B IHHAMHAYECKHX MOJEISIX 3KOHOMHUYECKOTO
pocra.

Marematndeckre MOJENIH. 3aJadyd paBHOBECUS M onTuMu3anuu. OCHOBHBIE
MOHSATHUS: TapaMeTpbl yIpaBieHUs, lieneBas (YHKIUS, JOMYCTHUMBIM IUIaH,
ONTHUMAJIbHBIN TIJIaH.

OOmiast MOCTaHOBKA 3aJayd JIMHEWHOro mporpaMmmupoBaHusi. KaHoHuueckuit
BUJI 33/1a4d JIMHEWHOTrO MPOrpaMMHUPOBAHMS U MPUBEACHUE OOIIEH 3agauu K
KaHOHUYECKOMY BUAY.

['paduuecknit Meton pelmieHus 3aAaud JUHEHHOTO MPOTrpaMMUPOBAHUS
(cityuait IByX MEPEMEHHBIX ).

KonnuecTBo peuienunii 3a1a4u TMHEHHOTO NPOTPAMMUPOBAHUS B 3aBUCUMOCTHU
OT 00JIaCTH JAOMYCTUMBIX PEIICHUI.

['paduuecknit meTon penieHus 3aJaud JIMHEHHOTO MNPOTrpaMMHUPOBAHUS B
CJIy4ae n MepeMEHHBIX.

Cummuiekc-MeTo/T peuieHus: 3aJayd JUHEWHOro MporpaMMUpPOBAHUS: 00IIas
IMOCTAHOBKA 33/1a4M, aJITOPUTM PELICHUS.

JIBOMICTBEHHOCTh B JIMHEWHOM MpOrpaMMUpPOBaHUU. (OCHOBHBIE TEOPEMBI
JIBOMCTBEHHOCTM M MX MCIIOJb30BAHUE IPU SKOHOMHYECKOM aHAIIN3e
MPUKJIAAHBIX 3a]1a4.

JuckpeTrHoe nporpammupoBanue. OO01as NoOCTaHOBKA TPAHCIIOPTHOM 3aj1ayuu.
3aKpbITBIE U OTKPBITBIE MOAEIU. AJITOPUTM PEIIEHUS TPAHCIIOPTHOW 3aJayu
METOJIOM NOTEHIIHAJIOB.

LenouncinenHoe nporpammupoBanue. I'paduyeckuit meron u metoa ['omopu
pELICHUS 3aa4u.

[TonsiTie 06 UTPOBBIX MOAENSIX. MaTpUUHbBIE UTPHI.

[Lnatexuas matpuiia. BepxHsis u HrkHsS 1eHa urpbl. CeyioBas TOUKA.
['paduueckoe penieHre urp BUuga 2xnu mx?2.

MeToauyeckue PEKOMEHIAIINHA (MaTepl/IaJILI) npemnmoaaBaTe/il0

[Ipu npoBeaeHUM NPaKTUUECKUX 3aHATHH MO Kypcy «Anrebpa, aHaiu3 M

OCHOBBI MATCMATUYCCKOI'0O MOJACIIUPOBAHMA» PCKOMCHAYCTCA:

— YIensATh BHHUMaHUE pa30opy TEOPETHYECKUX 3ajlad, MpeajaracMbIix Ha

JCKIHUAX U Ha CCMHUHAPCKUX 3aHATHAX,

— YACIITb BHHMAHHC KPATKOMY IMOBTOPCHUIO TCOPCTUYCCKOIO MaTcpualia,
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KOTOPBIN UCHOJIB3YETCS NIPU PELICHUMN YIPAKHEHUH U 3a1a4;
— OCYIIECTBJISITh PETYJISPHYIO IPOBEPKY TOMAIIHUX 3a1aHUN;
— CTaBUTh NPOOJEMHBIE  BOMPOCHI  THUIA, HACKOJIBKO  MPEIJI0KEHHOE
JIOCTaTOYHOE yCIOBUE OJIM3KO K HEOOXOAMMOMY;
— IO BO3MOJKHOCTH, HCIIOJB30BaTh IPHUMEPBI U 3a4a4d C SKOHOMHYECKHM
COZIEp/KaHHEM;
— HKCINOJIB30BATh NMPU MPOBEACHUM MPAKTUYECKHUX 3aHSATUN METOJBl MO3TOBOM
aTaKu;
pa3BUBAaTh MATEMATUYECKYIO HHTYULIUIO Y CTYJICHTOB.

MeToxmqecxne YKa3aHus CTyaeHTamM

YuuThCs NpeoaoieBaTh CaMblii BBICOKMHA YpPOBEHb HEIMOHUMAHHUS MaTepHalia
(«HETIOHSITHO, UTO HEMOHSITHOY ).

[Ipu pazbope mpuMepoB B ayAUTOPUU UM B paMKaX BBINOJHEHUS JTOMAIIHUX
3alaHuil  1eJIeco00pa3HO  KaXKIblii 1mar OOOCHOBBIBATH TEMU WM HUHBIMU
TEOPETHYECKUMU MOJIOKEHUSIMH.

[Ipn n3yyeHHH TEOPETUUYECKOTO MaTepualia HE 3alMKIMBATHCA HA TPYAHBIX U
HEMOHATHBIX MeECTaX, CMEJI0 HUX NPONyCKaTh W JBUTaTbCs MNAJIbIIE, a 3aTEM
BO3BpAIlATECA K TOMY, YTO OBUIO MPOMYIIEHO (Y4acTO MOCJIEAYIOIIEEe MPOSICHAET
MpeabIayIee).

[Ipu uTeHnn y4eOHUKOB U JICKIIMOHHBIX 3aMUCOK aKTUBHO METUTh KapaHAAIIOM
HENOHATHBIE MecTa. KapaHaml JIerko cTupaercs, KOrjia BONpoC MOXKHO CHSTb.

C nmepBBIX CTYJIEHUYECKUX JHEH KOHCTPYHUpPOBaTh COOCTBEHHBIA CTHUIIb
MMOHUMAaHUS CYyTH M3Yy4aeMOro Marepuaia. MaTreMaTHyecKue IUCLHUIUIMHBI B ATOU
CUTYyallUuU SBJISIIOTCS HAM0OJIee YCIEUTHBIM MTOJTUTOHOM.

ABTOp IpOrpaMmbl E.B. KoBanenko
29 aBrycra 2008 r.
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