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COCTABUTENN:

A.B. MapkoB, 3aBeflylOLINiA Kadeapoil BbICLIEA MaTeMaTUKN YUPEXAEHWS
obpa3oBaHus «benopycckuii rocyfapCTBeHHbIA 3KOHOMWYECKUA YHUBEPCUTET»,
KaHAmaaT hrU3nKo-MaTeMaTUYECKNX HayK, JOLEHT;

A.N. AcTpoBckuin, npoteccop Kageapbl BbICLLEA MaTeMaTUKK Y4upexaeHus
o6pa3oBaHus «benopycckuii rocyfapCTBEHHbIA 3KOHOMWYECKUA YHUBEPCUTET»,
LOKTOP (PU3MKO-MaTeMaTMYeCKUX HayK, npodgeccop;

M.IM. [ObIMKOB, npodeccop Kageapbl BbICLIEA MaTeEMaTUKU  Y4YpexaeHus
06pa3oBaHus «benopycckunini rocyfapCTBEHHbIA 3KOHOMWYECKUA YHUBEPCUTET»,
[OKTOP (PU3MKO-MaTeMaTMUYeCKUX HayK, Npodgeccop;

C.IN. MakapeBn4, accUCTEHT Kagedpbl BbICLIEN MaTeMaTUKN  YyUpeXxaeHus
06pa3oBaHNA «benopycckmii rocyaapCTBeHHbI 3KOHOMUYECKUIA YHUBEPCUTET;
B.B. KoCbsHUYK, [OUEHT Kadedpbl BbICLIEA MaTeMaTUKM  yUpeXxaeHus
0bpa3oBaHNA «BenopyccKUin rocyfapCTBEHHbIA 3KOHOMWYECKNIA YHUBEPCUTET,
KaHAMAaT PU3NKO-MaTeMaTUUeCKUX HayK, JOLEHT;

0. Yutas, 3aBedylowmnin Kageapo mMaTemaTUYeCKMX METOLOB B 3KOHOMUKe
yupexaeHns o06pa3oBaHMsi «bBenopycckuii  rocyaapCTBEHHbIA 3KOHOMMWYECKMIA
YHVUBEPCUTET», [JOKTOP 3KOHOMUYECKMX HayK, npoeccop.

PELUEH3EHTDI:

Kategpa o6uieli maTeMaTMKM U MH(OPMATMKM  MeXaHMKO-MaTeMaTUYecKoro
(hakynbTeTa BeN10pyccKoro rocyaapcTBeHHOro yHmeepcuteta (npotokon Ne 9 ot
29.03.2024);

M.B.YalikoBCKUMiA, [0OUEHT KadeApbl BbICIIEA MaTEMATUKU  YYpexaeHus
06pa3oBaHNs «Benopycckuii rocyapcTBEHHbIA TEXHONOTMUYECKNIA YHUBEPCUTET,
KaHAnaaT hM3nKo-MaTeMaTUYeCKUX HayK, JOLIEHT.

PEKOMEHOBAHA K YTBEPXJEHWIO B KAYECTBE MNMPUMEPHOI:
Kadegpoi BbICWIE MaTeMaTMKKU  yupexaeHus o6pa3oBaHus «benopycckuia
rocyapCTBeHHbIn 3KOHOMUYECKNIA YHUBEPCUTET»

(npotokon Ne 8 o1 27.03.2024);

Kategpoin matemaTM4eCKMX METOLOB B 3KOHOMWKE Y4pexieHus o6pa3oBaHus
«benopycckuii rocyapCTBEHHbIN 3KOHOMUYECKUIA YHUBEPCUTET»

(npotokon Ne 11 ot 27.03.2024);

Hay4yHO-MeTOAMYECKMM COBETOM YyupexieHus o6pa3oBaHns «benopycckuia
rocylapCTBEHHbIA 3KOHOMUYECKNIA YHUBEPCUTET»
(npotokon Ne 6 ot 29.04.2024);

Mpe3ngnymom  Y4ebHO-METOLMYECKOrO 06beAWHEHUA MO0  3KOHOMWUYECKOMY
0bpa3oBaHuto
(npotokon Ne 4 ot 18.06.2024

OTBeTCTBEHHbINV 3a pefakuuto: A.B. Mapkos
OTBETCTBEHHbIN 3a BbiNycK: A.B. Mapkos



NOACHUTEJIbHAA 3ATNNCKA

MpumepHas ydyebHad nporpamma no Yy4yebHOM AMcCUUNIUHE «Bbicwas
mMaTeMaTWUKa» paspaboTaHa [N Y4YpeXAeHWil BbICLWIEro o06pa3oBaHUs B
COOTBETCTBMM C TpeboBaHMAMYK 06pa3oBaTe/lbHbIX CTaHAAPTOB OOLLEr0 BbICLLErO
06pa3oBaHNs N NPUMEPHbIMK YUYEOHbIMW MNaHaMu ANS TPynn crnewmanbHOCTeN
0411 «BbyxranTepCcKuin y4yeT, Ha/NOroo6/10XKeHNe, (UHaAHCbl, OGaHKOBCKOE W
cTpaxoBoe geno»; 0413 «OnToBaa 1 po3HUYHas TOproensa»; 0541 «CTaTUCTUKa», a
Takxke ansa cneunanbHocten 6-05-0311-02 «3KOHOMMKA U YNpaBieHne»;
6-05-0311-03  «MwupoBaa  3KOHOMUKa»;  6-05-0311-04  «HauwoHanbHasA
3KOHOMMKa»; 6-05-0311-05 «3KoHOMMYECKas UWHGopMaTuka»; 6-05-0412-03
«Jloructnka»;  6-05-0412-04  «MapkeTuHr»;  6-05-0412-05  «PeknamHas
[EeATENbHOCTbY.

Llenbto  y4yebHOM  avcumnauvHbl  «BbiCWasi  MaTemMaTuKa»  fBNseTcs
O3HAKOM/IEHME CTYEHTOB C MaTeMaTU4YeCKUMU NOHATUAMU, METOAAMMN N HABbIKAMU
NX UCNOMb30BaHMA ANA peLleHns TUNOBbIX NMPUKNaAHbIX 334a4, a Takxe pasBuTue
abCTPaKTHOro, SIOrMYECKOro M aNroOpPUTMUYECKOTO MbILLEHNUS.

B cBA3M C 3TUM, NpW U3N0XeHWM YyyebHOro marepuana Mo y4ebHOW

ancunnavHe  «BbiclWwas MaTemMaTuKa» neped  npenojaBaTeNiiMym  BO3HWUKAKOT
crefyrouive 3agadn:

- paccmaTpuBas MaTeMaTUYecKyt Ky/nbTypy KaK 4acTb 06LLeYenoBeYecKom
KY/bTYpbl, crnoco6CcTBOBaTb (hopMUPOBaHNIO BbICOKOHPaBCTBEHHOM
rpaXKaaHCKom no3uumm 0byyaemblIXx, CTaHOB/IEHUIO LLe/IOCTHOM
BbICOKOVIHTENNEKTYa/IbHOW JINYHOCTU, CMOCOOHOW peluaTth CIOXHbIe 3afauu,
KOTOpPbIE CTaBUT XKU3Hb;

- [laTb NpeAcTaBneHue:

a) 0 MecTe MaTeMaTUK/ B CUCTEME eCTECTBEHHbIX Y 3KOHOMUYECKUX HAYK;

0) 0 Hepa3pbIBHOM efIMHCTBE NPUKNaLHOW U (PyHAAMEHTa/IbHOW MaTemMaTuKuy;

B) O [MpesMyLLecTBax MaTeMaTU4yeCKoro MOAENUpPOBaHWA U1 ero
9KOHOMUYECKOIN 3(h(DEKTUBHOCTH;

- 03HaKOMWTb CTY[EHTOB C OCHOBHbIMW MOHATUSAMMU U MeTOLaMU COBPEMEHHOA
MaTeMaTUKK;

- Hay4uTb MPUMEHATb MaTeMaTUyeckue 3HaHWA Mpu UCCNef0BaHUN PeasibHbIX
39KOHOMWYECKMX MPOLLECCOB M peLleHn nNpomeccnoHanbHbIX 3a4ay;

- pasBuTb Y CTYZEHTOB CMOCOGHOCTUN K aBCTPAKTHOMY M TOrMYECKOMY MBbILLNIEHWIO;

- BOCMMTaTb Yy CTY[EHTOB MOTMBALMIO K Ily6OKOMY M3YUYeHUIO MaTeMaTUKMN Kak
A3blKa 00LLEHUS LMBUIN30BaHHbLIX 3KOHOMUCTOB, 6€3 KOTOPOro HEBO3MOXHO
OBNlafeTb CreyuanbHbIMU ANCUUNIMHAMUW, HEOOXOAMMBIMU UM B UX OyayLlen
npodeccroHanbHOW AeATeNnbHOCTH.

YuebHas  gucumnavHa — «Bbicliag  MaTemMatuka»  OTHOCMKTCA K
mMaTemMaTMyecKoMy MOAY/H0 FOCYAapCTBEHHONO KOMMOHEHTa.



Matepnan y4debHON AUCUMNAMHBLI  «BbICllas MaTeMaTuKa» SBMSETCS
6a30BbIM AN U3YYeHMSA YyUebHbIX AncuMnInH «CTaTUCTUKA», «IDKOHOMETPUKA,
«DKOHOMMYecKasa Teopua», «MNKPOIKOHOMUKaE», «MaKpO3KOHOMUNKA.

B pesynbTaTe W3yyeHWs Y4eOHOM AMCUMNAMHBLI «BbiCliasd maTeMaTvKa»
(hopmupyeTcs cnefytollas 6a3oBas NpodeccuoHanbHas KOMNETEHLMS:

Aicnonb3oBaTb OCHOBHbIE MaTeMaTMYecKue MOHATUA U MeTOAbl BblYUC/IEHWIA
AN19 aHanm3a u MoAeIMpoBaHNsA 3KOHOMUYECKUX MPOLLECCOB.

B pe3ynbTaTe M3yyeHUs y4ebHOWM ANCLMMINHBI CTYLEHT AO/MKEH
3HaTb:

- MeToAbl  MaTpM4yHOA  anrebpbl WM aHA/IUTUYECKOW  reoMeTpum,
MaTeMaTM4ecKnin annapaT QYHKUUA OLHOA W MHOIUX MEPEMEHHbIX, OCHOBbI
AndhepeHUManbHbIX YpaBHEHWIA, YNC/IOBbIE N CTEMNeHHble PsAAbl, TPAHCMOPTHYHO
3alavy, MaTteMaTuyecKuin annapar JIMHENHOro, Le/IoYNCNEHHOr0, HEIMHENHOIO U
ANHAMMNYeCKOro NporpaMMmnpoBaHus;

YMeThb:

-pewaTtb 3ajayn MaTpuyHoW anrebpbl, aHaIMTUYECKON FeoMeTpun n mare-
MaTMYeCKOro aHaimsa, MaTeMaTU4yecKoro nporpammupoBaHns; aHaInM3mMpoBaTb
3a7ja4M C 3IKOHOMUYECKUM COAepXKaHUEM;

-nccnefoBatb  ONTUMWU3ALMOHHbLIE 33fa4yM  MeTodaMy  MaTemaTU4ecKoro
NporpaMMuUpoBaHns C UCNOJIb30BAHMEM KOMMbIOTEPHBIX TEXHOJOMMA;

NMETb HaBbIK.

- MPUMEHEHNS MeTOAO0B MaTPUYHOWN anrebpbl, aHA/IMTUYECKOW reoMeTpuu,
ANdgepeHLManbHOro U MHTErpasbHOr0  UCYUCNEHWs,  MaTemMaTMyecKoro
NporpaMMuUpoBaHns Mpu peLleHnn MaTeMaTUYeCKUX N 3KOHOMUYECKMX 3aau.

B pamkax o6pa3oBaTefibHOro npolecca no fJaHHOW y4yebHON AucuunanHe
CTYZAEHT JO/MKEH MPUOBPECTN He TONbKO TEOPETUYECKME U NPaKTUYEeCKUe 3HaHMS,
YMEHUS W HaBblkKM MO CMEeynasbHOCTM, HO W pa3BMBaTb CBOW LEHHOCTHO-
NMYHOCTHbIN, [AYXOBHbIA MNOTeHUMan, chopmupoBaTb KayecTBa naTpuoTa MU
rpaXgaHuHa, roTOBOr0 K  aKTMBHOMY  y4yacTU0 B 3KOHOMWYECKOW,
NPON3BOACTBEHHOW, COLMAaNbHO-KYNbTYPHO 1 06LLLECTBEHHOW XMN3HW CTPaHbI.

B CcOOTBETCTBMM C MNPUMEPHLIMW Y4eBHbIMM NaHamMW Mo  rpynnam
cneunanbHocTen 0411 «byxrantepckuii y4yeT, Hanoroo6/0XKeHWe, (UHaHCHI,
6aHKOBCKOE M CcTpaxoBoe Aenox»; 0413 «OnTtoBas M pPO3HMYHaA Toproens»; 0541
«CTaTucTmka», a Takke And creyuanbHocted 6-05-0311-02 «OKOHOMMKA W
ynpaB/ieHNe»; 6-05-0311-03 «MwupoBas  3koHOMUKa»;  6-05-0311-04
«HaunoHanbHas aKoHOMMKa»; 6-05-0311-05 «3KOHOMUYeCKas NHopMaTUKa;
6-05-0412-03  «Jloructmka»;, 6-05-0412-04  «MapkeTuHr»;,  6-05-0412-05
«PeknamHas [eAaTeflbHOCTb» Ha YyYebHYK AucuMnIMHYy «Bbiclwias MaTemartmkar
oTBOAMTCA 328 4acoB, W3 HWUX ayauToOpHbIX - 148 4yacos. [lpumepHoe
pacnpefeneHme ayaMToOpHbIX 4acoB MO BWAaM 3aHATWIA: NeKuMid - 74 Yaca;
MPaKTUYECKUX 3aHATUIA —74 Yaca.
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COAEPXAHUVE YYHEBHOI'O MATEPUATJIA

Pa3sgen |. OCHOBbI TEOPUN MHOXXECTB U MaTeMaTUYecKOM CUMBOJIUKN

1.1. 9nemMeHTbI TeOPUN MHOXECTB

ONeMeHTbl TEOPUM MHOXECTB U MaTeMaTU4YecKoin Noruku. Jlornyeckue
CUMBObI, onepaunn Hag MHoXecTBamu. [leKkapToBO Npou3BedeHME MHOXECTB.
JKOHOMMYeckne npumepbl. OCHOBHble YMCNOBble MHOXeCTBa. TOYHblE U
NPUOMVKEHHbIE  3HAaYyeHMA  BenuuuMH.  AGCONKOTHas U OTHOCUTE/IbHas
norpewHocTn. Heobxogumoe 1 JOCTaTOYHOE YCnoBMA. MeTog maTeMaTU4ecKoid
NHAYKUMW. BUHOM HbIOTOHA.

1.2. KomnsieKCHble yncna

KomnnekcHble umMcna W OeACTBMA  Hag  HUMW.  [eomeTpuyeckas
NHTeprpeTauma KOMMIEKCHbIX yucen. Anrebpanvyeckas, TPUroOHOMETpUYecKas |
nokaszatenbHass (OpPMbl KOMMAEKCHbIX 4ucen. dopmynbl MyaBpa u 3Jinepa.
N3BneyeHne KOPHA M3  KOMMIEKCHOro uucna. CBOWCTBA  KOMMEKCHO-
COMPSKEHHbIX BblPaXXeHWiA. TpuMeHeHe KOMMIEKCHbIX YMCeN.

Pasnen Il. BekTopHas anrebpa n MaTpuyHoOe UCUYUCNEHNE

2.1. BekTopHaa anrebpa

[MoHATWE BEKTOpa Ha N/JIOCKOCTU U B TPeXMepHOM NpocTpaHcTBe. OCHOBHbIE
NNHeHble onepaunn Haf BekTopamu. [MpoekuMs BEKTOpa Ha OcCb. JIMHeilHas
3aBUCMMOCTb BEKTOPOB. ba3nc Ha MAOCKOCTM W B MpoCTpaHcTBe. J[ekapToBa
cuctema KoopaumHart. Pafnyc-BeKTOp M KOOPAUHATbl TOYKWU. [eneHue oTpeska B
[AAaHHOM OTHOWeHuK. CKansipHoe npou3BefeHne BEKTOPOB, €ro CBOWCTBA MU
9KOHOMMYECKass WHTeprpeTauus. YcCnoBme OPTOrOHaNbHOCTM [BYX BEKTOPOB.
OpueHTaLms TPOMKM BEKTOPOB B MPOCTPAHCTBE. Y CNOBME KOMMIAHAPHOCTU Tpex
BEKTOpOB. JIMHeilHble npocTpaHcTBa. lMOANPOCTPAHCTBO U NiMHEHAas 060/104Ka.
basnc ¥ pasMepHOCTb /IMHEMHOro MpPOoCTpaHcTBa. EBKNMAOBLI MPOCTPaHCTBA.
Hopwma BekTopa 1 ee cBoicTBa. OPTOroHasbHbIA U OPTOHOPMUPOBAHHbIN Ga3NCbl.
Mpouecc opTtoroHanusayumn I'pamma-LLMuaTa.

2.2. MaTpuyHoe nucuucneHue

[MoHATME MaTpUUbl U NIMHEHbIE onepauun Hafg HUMW. TpaHCNOHMPOBaHMe
matpud. Creg mMatpubl. SKOHOMMYeCKas UHTepripeTauus matpuy,. MepecTtaHOBKK
N TpaHcnosuumn. OnpegenvTenn BTOPOro U TPeTbero nopsgka. Anrebpanyeckue
AOMONHEHNA 1 MUHOPbLI. OnpeaenuTenn n-ro nopsaka U Mx ceolcTea. paBuna
BblYMC/IEHWSA onpeaenuTenein, Tteopema Jflannaca. OnpegenvTtens MNpou3BeaeHNs
matpuy. Ob6paTHas matpuua, CBOMCTBa 06paTHbIX MaTpul,. MeToabl BblYMCIEHUS
obpaTHOM MaTpuubl. PaHr maTpuubl, CBOWCTBA WM €ro BblYMC/EHWE. YCnoBue



paBeHCTBA Hy/0 onpeaenutens. Teopema 0 6a3ncCHOM MuHOpe. [1ogo6HbIE
MaTpuLbl. MpuBeAeHNe MaTPULIbI K AvaroHanbHOMY Buiy. KBagpaTuuHble OpMbl
M ¥MX MaTpuubl. MpuBefeHVe KBaApaTUYHOW (HOPMbl K KaHOHWYECKOMY BUAY
OpTOroHaNbHbIM NpPeobpa3oBaHMeM. 3HAKOOMpPeAeNeHHble KBaapaTUUHble (OPMbI.
YCcnoBus 3HaKoornpeaeneHHOCTV KBafpaTUUHbIX opm. Mogenb MeXoTpacneBoro

6anaHca B.B. JleoHTbeBa. OTMUUTENbHbIE YEPTbl 6E10PYCCKON 3KOHOMUYECKON
MoZenu.

2.3. CCTeMbI NINHEAHbIX YPaBHEHUI N HEPABEHCTB

CucTemMbl  fIMHEWHbIX anrebpanyeckmx YypaBHEHW, O06OWMEe MOHATUS.
SKOoHOMMUeCKue npumepbl. Teopema KpoHekepa-Kanennn. MartpuyHbiii cnocob
peleHnst NMHeNHbIX cucteM. ®opmynbl Kpamepa, metof Maycca. OfHOPO/HbIE U
HEOLHOPO/HbIE CUCTEMbI JIMHEAHbIX YypaBHeHWA. CTpyKTypa 00LLero peLleHus.
[MoHATNE O NPUOBNVIKEHHOM pPELLEHUM CUCTEMbI YpaBHEHUI. Pa3noXKeHme BeKTopa
Mo OpToroHanbHoMmy 6a3ucy. COOCTBEHHble BEKTOPblI M COOGCTBEHHbIE 3HAYEHMUS
MaTpuLl, UX CBOMCTBA. XapaKTepucTuieckmne ypaBHeHMs. COOCTBEHHbIE BEKTOPbI U
COOCTBEHHbIE  3HAYEHMA  CMMMETPUYHBLIX  MaTpuy. CUCTEMbl  JIMHENHbIX
HepaBeHCTB. ['patiyecKmini MeTof PEeLleHUsi CUCTEMbl JIMHEWHbIX HEPABEHCTB C
ABYMS MePEMEHHbIMU. TPUMEHEHME 3NIEMEHTOB /IMHEWHON anrebpbl B 3KOHOMUKE.
Mopgenb MexoTpacneBoro 6anaHca. OTAnUUTENbHblE 4YepTbl  GENOpPYCCKOW
3KOHOMWYECKOW MOAENMN.

Pasgen Ill. AHanuTn4yeckasa reomeTpusa

3.1. AHannTHUYecKas reoMeTpusa Ha naoCcCKoCTH

MpeameT aHanuTMYecko reometpun. MeTof KoopauHat. Kpueas Ha
MNOCKOCTM U crnocobbl ee 3afaHuA. OCHOBHble BWUAbl YpaBHEHWS NPSMOW. YTon
MeXay npAMbIMW.  YCNOBUA MapainenbHocTM W NEPNeHANKYNAPHOCTU  ABYX
npaMbIX. PaccTosgHve 0T ToukM f[o npsmor. KpuBble BTOpPOro nopsgka:
OKPY>XHOCTb, 3n1unc, napabona, runepbona. MapameTpuyeckoe npepcTaBieHue
NINHUA.

3.2. 9NeMeHTbl aHa/INTNYECKO reOMeTPUM B MPOCTPaHCTBE

MpocTeive 3a8a4n aHaIMTUYECKON reoMeTpumn B NpocTpaHcTee. MoHATuA
MOBEPXHOCTU W KPWUBOM B MPOCTPaHCTBE, WX YypaBHeHUs. OCHOBHble BUAbI
ypaBHEHWI NIOCKOCTN 1 MPSMOI B MPOCTPAHCTBE. YTO/ MEXAY ABYMSA MPAMbIMU.
Yron mexgy npamon U MNOCKOCTbHO. PaccTofHMe OT TOYKM [0 MIOCKOCTU.
[MToHATME O MOBEPXHOCTAX BTOPOro Nnopsaka.



Pasgen IV. MaTemaTn4yecKuin aHanm3

4.1. YucnoBasa nocriefoBaTe/IbHOCTbL U ee Npeaen

Ynucnosble nocnegosatenbHOCTU. [pefden nocnefoBaTesibHOCTM U €ro
cBoicTBa. BecKoHeYHO Masible U BGecKOHeYHO 60/bline NOocNefoBaTeNbHOCTY.
MOHOTOHHbIE, OrFpaHW4YeHHble MocnefoBaTelbHOCTU. CBOWCTBA CXOAALMXCSA
nocnefoBaTeNlbHOCTEN W KpUTEPUIA KX cxoaumocTh. Cnocobbl BblYUC/IEHMS
npefenoB  nocnefgosaTenbHocTeld.  Yucno «e» M ero  3KOHOMMUYeCKas
NHTEpnpeTauums.

4.2. PYHKUMN OLHOWN BELLLECTBEHHOW NepeMeHHOM

®YHKUMK, MX 06/1aCTU ONpefeneHns U 3HauvyeHWin, cnocobbl 3afaHus U
rpaunk gyHkumm. OCHOBHbIE XapaKTEPUCTUKN NoBefeHUA (PYHKUUWU. OCHOBHble
aNemMeHTapHble  (yHKUMKU. Cynepno3vmums  (GYHKUWMA, obpaTHble  (YHKLUMW.
HesBHble yHKUMK. Mpegen @yHKUMM B TOUKe M Ha 6eCKOHeYHOCTU. OCHOBHbIE
TeopeMbl 0 npegenax QyHKUMA. 3ameuatenbHble npegenbl. OAHOCTOPOHHME
npegensl. beCKOHeYHO Masible U 6eCKOHEUYHO 60/blUne PYHKUUWU. HenpepbiBHOCTb
(GyHKUMM B Touke. CBOICTBA HeNpepbiBHbIX  (QYHKUMA. OAHOCTOPOHHAA
HenpepbIBHOCTb. TOYKM pa3pbiBa (DYHKUMIA M MX Knaccugmkaums. HenpepbiBHOCTb
aNleMeHTapHbIX (YHKUMA. CpaBHEHME (YHKUWA, CUMBOMbI «0» U  «Ov»,
OKBUBaNEHTHbIE (PYHKLUMMW, UX NMPUMEHEHME K BbIYMCIEHUIO NPeLenoB (yHKLMA.
®yYHKUMKN, HernpepbiBHbIE HA OTPe3Ke, M UX CBOMCTBA: TeopeMbl Beleplutpacca,
Koww 0 npoxoxaeHnn yHKLUMKN Yepe3 HoMb, Ko 0 NPOMeXXyTOYHOM 3HaYeHMUMN,
HenpepbIBHOCTL 06paTHOMN (hyHKUMWU. PaBHOMEpPHas HEenpepbiBHOCTb (DYHKLUUKN Ha
OTpeske.

4.3. AndepeHumanbHoe nUcHUcneHne (YHKUUA OAHOIA BeLLLeCTBEHHOW
nepemMeHHOM

3afaun, npuBoOAALLME K MOHATUIO NPOU3BOAHON. Mpomn3sBogHas PyHKLMK, ee
reoMeTPUYECKNin,  (U3NYECKUA N IKOHOMUYECKUIA  CMbIC/bl.  YpaBHEHMWE
KacaTe/lbHOW M HopMann K KpuBOi. OAHOCTOPOHHME NPOM3BOAHbIE. OCHOBHbIE
npasuna anpoepeHumnansHoro ncumcneHns. NMponsBoaHas CMoXHOW, 06paTHON K
HesABHOM (DYHKUWMIA. TTpON3BOAHbIE 3MIEMEHTaPHbLIX (YHKUWIA. Jlorapndmuyeckoe
andepeHumnposaHme.  AunddepeHupoBaHne  napamMeTpuyeckn  3afaHHbIX
GyHKUKMIA. OnddepeHuman GyHKLMN, ero reoOMeTPUUYECKNIA CMbICN U NPUMEHEHME
B MPUGNMKEHHbIX BblUUCIEHUAX. VIHBApMaHTHOCTbL opMbl  AnddepeHUmnana.
Mpon3BoAHblE BbICLINX NOPsiAKoB. dopmyna JSleibHnua. J1IoKanbHbIA 3KCTPEMYM
(yHKLMKN. OCHOBHbIE TeopeMbl AngdepeHunansHoro ncuncneHns: depmva. Ponng,
Kowwn, JlarpaHxa. [TpMMeHeHMe TeopeM. PackKpbiTve HeornpeaeneHHOCTEN,
npasuno Jlonutana-bepHynnu. ®opmyna Teinopa. OCTaTOUHbIA 4YfieH B hopme
MeaHo u JlarpaH>xa. OCHOBHbIe pa3fioXeHUsi No qopmyne Tennopa. MNMpunoxxeHus
(hopmynbl Teinopa. IKCTPeMyMbl PYHKLUUK, CTaLNMOHapHble TOYKKN. Heobxoammoe



M [OCTaTOYHOE YCNOBUS JIOK&/IbHOrO 3KCTpeMyma. Hambonbluee ¥ HauMmeHbLUee
3Ha4YeHNa (PYHKUMM Ha OTpe3ke. BbINyKMOCTb M TOUKM nepernba. [octaTouyHoe
yC/ioBME BbIMYKIOCTU. Heobxogmmoe ycnosue nepernba. [octatoyHble YCNOBUA
nepernba. BepTukanbHble U HAKNOHHbIE aCUMNTOTHI rpaduka PyHKuun. O6uas
CXeMa WCCMefoBaHUSA (YHKUMM W TMOCTPOeHME ee rpafuka. OKOHOMMYecKue
MPUNOXEHWsA:  MpefenbHble  MoKasaTenM B 3KOHOMUKE,  3/1aCTUYHOCTb
39KOHOMWYECKMNX MOoKasaTesiei, MakcuMm3auma npmobinu.

4.4, DYHKUNN MHOTUX NMepeMeHHbIX

MHOXecTBa Ha MNJIOCKOCTM W B MpocTpaHcTBe. [pegenibHble TOUKM
MHOXeCTB. CBfA3Hble, BbIMYyK/ble, OrpaHNYeHHble MHOXecTBa. [MoHATUe yHKUUK
MHOIMX MEepPeMEHHbIX, MPUMepPbl U3 3KOHOMWKW. JINHWUM YPOBHS, W30KOCTHI,
n30KBaHTbl. OAHOPOAHbIE (PYHKUMW. BbINyKble M BOrHYyTble (yHKUMK. [pegen
(YHKUMM B  TOYKe, MNOBTOPHble npedensl. HenpepbiBHOCTb.  CBOWMCTBA
HenpepbIBHbIX  (PYHKUWA. YacTHble nNpou3BoAHble. [1puMepbl  NPUMEHEHUS
YaCTHbIX MPOU3BOAHbLIX B 3KOHOMWKE., AndhepeHUNPYEMOCTb (YHKLUUN MHOTUX
NMepeMeHHbIX, HeobXOoAMMble M [0CTaTOYHble YCNOBUA AND(EepeHLNpyeMOCTH.
MonHblA  guddepeHuman UM ero CBA3b C  YaCTHbIMM  MPOM3BOAHLIMM.
AnddepeHumpoBaHne CNOXHbIX (YHKUWUA. MHBapMaHTHOCTb (JOPMbl  MOMHOI0O
andgepeHumana. MponsBogHas NO HarnpaBfeHWO M ee CBOWCTBA. [pagueHT
(YHKUMM N ero cmbIcn. YacTHble NPOM3BOAHble BbICLIMX MOPsAKOB. Teopema O
PaBEHCTBE CMELUAHHbIX MPOM3BOAHBLIX. [AuddepeHumnansl BbICWIKUX MNOPSAKOB.
AkobuaH, maTpuua Mecce. dopmyna Ternopa AN OYHKUUU OBYX MEPEMEHHbIX.
[MoHATME 3KCTpeMyMa (QYHKUMM MHOMMX nepeMeHHbIX. Heobxognumoe u
[0CTaTOYHOe YC/I0BMA IKCTpeMyMa. MeTo/ HanMeHbLUMX KBaapaTos. Hanbonbluee
N HaUMeHbLUee 3HaYeHUs PYHKUMM B 3aflaHHOM 06/1aCTW. Y CNOBHbIN 3KCTPEMYM.
MeTog MHOXUTeNen JlarpaHxa. MNpunoXxeHns K 3KOHOMUYECKUM MpPo6ieMam.

4.5. MepBoo6pasHasi U HeonpeaesieHHbI UHTErpasn

MepBoobOpa3Has (YHKUMM W  HeornpedeneHHbln  uHTerpan. CBoOCTBa
HeornpeaeneHHoro  uHTerpana. MeTog 3amMeHbl  NepemMeHHon.  Popmyna
WHTErpupoBaHUs Mo  yactaMm. Tabnuua  HeonpefdeNeHHbIX  WUHTErpaios.
WHTerpnpoBaHne nNpoCTENMWNX  pauuMoHanbHbIX  Apobel.  MHTerpmpoBaHue
pauMoHasbHbIX  (PYHKUWUA.  WIHTerpuMpoBaHMe  BbIPpaXXeHWUR,  cogepxalimx
TPUrOHOMETPUYECKNE PYHKUNKN. HebepyLimecs MHTerpasbl.

4.6. OnpefeneHHbI MHTerpan

3afjaun,  npuBOAAWME K MOHATUIO  OMPELEeNeHHOro  WHTerpana.
OnpegeneHHbld  nHTerpan. OCHOBHblE CBOWCTBAa OMPEAENIeHHOro MHTerpana.
YCnoBus UHTErpupyeMocTn (yHKUWMA. WIHTerpan C nepemMeHHbIM BEpPXHUM
npegenoMm mn ero andgepeHumposaHme. ®opmyna HblOTOHa-J1einbHMLA. 3aMeHa
NepemMeHHON B ONpefeneHHOM uHTerpase. ®opmMyna UHTErpuMpoBaHUst Mo YacTam



ONS1 ONPEeAENeHHOro uHTerpana. eomMeTpuyeckme NPUIOXKEHNUS ONpPeaeneHHbIX
WHTErpanoB: BblYMCNEHWE NNOLAAEA NNOCKUX GuUryp, o6bLemMoB Ten, MMH Ayr,
nnowageii  MOBEPXHOCTel  BpalleHUs.  DKOHOMMWYECKMEe  MPUNOXKEHNS
ONpefieNIeHHbIX WHTerpanoB. HeCco6GCTBEHHbIE WHTErpanbl W MPU3HAKU KX
CXOIMMOCTH.

Pasgen V. AuddepeHunanbHble N ANCKPETHbIE YPaBHEHUSA

5.1. O6bIKHOBEHHbIE AN depeHUMabHble ypaBHEHUSA

OCHOBHble  MOHATUA  TeopuW  OOLIKHOBEHHbLIX AU depeHLnanbHbIX
ypaBHeHWiA, obLlee M YacTHOe pelleHWe. MaTemaTUyecKoe MOJe/MpoBaHue B
9KOHOMMKE W TeXHWKe C MOMOLWbK AuddepeHunanbHbiX YypaBHeHMI. 3agava
Kown. Teopema CYLLLeCTBOBaHIA 7 eANHCTBEHHOCTH peLleHns.
AndpepeHumnanbHble ypaBHeHUS NepBOro nopsagKa v MeToAbl UX UHTErpupoBaHns.
JInHeliHble anddepeHLmanbHble YpaBHEHUSA MepBOr0 U BTOPOro  MOPSAAKOB.
OfHOpOLHblE W HEOAHOPOAHblE JIMHEelHble AugdepeHUnanbHble ypaBHEHUA
BTOPOro nopsfka C MOCTOAHHbIMW KO3(h(ULMEHTAMN W CreunanbHoW npasoi
4acTblo. XapaKTepmcTUyYecKoe ypaBHeHue. JIMHeilHas He3aBWCUMMOCTb PeLLEHNIA.
MeTog JlarpaHXa BapuauuMu MNPOU3BONbHOW MOCTOSHHOW. OO6uine MNOHATUA O
AN epeHLmanbHbIX  YpaBHEHUAX BbICLLNX NMopsI4KOB. [MpunoxeHus
AndgepeHLmanbHbIX YpaBHEHU K PELLEHNIO 3KOHOMUYECKUX 3ajav.

5.2. ANCKpPeTHbIe ypaBHEHUA

[AVCKpeTHble (pasHoCTHbIE) ypaBHEHUS. KoHeuHble pasHocTw.
OKOHOMUYECKME 3afayun, NpUBOAALLME K Pa3HOCTHbIM YypaBHeHuaMm. Obuine
MOHATUA Pa3HOCTHbIX YpaBHEHWA. OJHOPOAHbIE W HEOA4HOPOLHblE NNHEWHbIe
Pa3HOCTHbIE YPaBHEHWUS N CTPYKTypa MX OOLMX pelleHui. PelueHne NUHENHbIX
OAHOPOAHBLIX Pa3HOCTHbLIX YpPaBHEHWIA C MOCTOAHHLIMW  KO3(P(ULUEHTAMN.
CucTeMbl [OMCKPETHbIX YPaBHEHWIA W WX CBOWCTBA, METOAbl HAaXOXAEHWUA WX
peLLeHnI.

Pasgen VI. Uncnosble 1 cTeneHHble paabl

6.1. Ywucnosble pagbl

Yucnosow psg v ero cymma. [leiicteme Hag psgamu. MpocTteliwmne cBocTBa
4MCNoBbIX psAoB. HeobxoarMoe ycnoBme cXogmMMocTu paga. FapMOHUYEeCKnin psga,
MpU3HaKN CXOAMMOCTM YNCNOBbIX PSAOB: KpUTepuid KoL, Npu3Hakyu CpaBHEHWS,
npusHakn fanambepa n Koww, nHTerpanbHblii NpusHakK. 3HaKONepeMeHHbIE PAfbl,
abCoMIOTHasA W YCNOBHaA CXOAMMOCTb. 3HaKouepeaytowmecs pagbl, MpU3HaK
NeibHnua. OueHka octaTka psga. CBoiicTBa abCOMOTHO M YCIOBHO CXOAALLMXCA

PS/0B.



6.2 CTeneHHble pAaabl

CrteneHHble psAgbl, Teopema Abens. Paguyc, wHTepBas U 006/51aCTb
CXOAMMOCTWN CTEMeHHOro paga. HenpepbiBHOCTb CYMMbl, WHTErpupoBaHue W
angepeHUMpoBaHMe  CTeMNeHHbIX panoB.  Psagbl  Ternopa w MakopeHa.
[locTaTouHble YC/OBUA MNpefcTaBneHns (yHKUUK pagom Teinopa. PasnoxkeHue
OCHOBHbIX 3/1leMeHTapHbIX (MYHKUWIA B pag Teinopa. MpumeHeHve pagos Teinopa
B MPUOIMIKEHHbIX BbIYUC/IEHUSAX.

Pasgen VII. MaTtemaTuyeckoe nporpammMmmpoBaHue

7.1.  JInHeNHOoe NporpammMmnpoBaHue
OCHOBHblE MOCTAHOBKM 33fay /IMHENHOro nporpamMmmuposaHus (3/111).
eomeTpuyecknin (rpaumyecknin) metog peweHns 3J1M. CUMMNEKCHbIA MeTO[,
peweHnsa 3. Teopusa [OBOMCTBEHHOCTW. 3afadva MAaHUPOBAHWUS TEXHOMNOTMWA.
3afava nnaHMpoBaHWa YpoBHEW NpPon3BoAcTBa. MNprMeHeHVe nakeTa NPUKIaaHbIX
nporpamm QSBR 1 EXCEL gnsa pelweHus 3agay TMHENHOro NporpaMMmpoBaHus.

7.2. TpaHcnopTHada 3agaya

TpaHcnopTHas 3ajaya Mo KpUTepuro CTOUMOCTM U 334ayu TPaHCMOPTHOrO
TMNa C Makcumu3auvMen W MUHMMMU3aLMen  ueneson  (yHKumMu.  MeTtog
NoTeHUWanoB AN  peWeHns TPaHCNOpPTHbIX 3agad. [lpMMeHeHWe nakeTa
npuknagHbix nporpamm QSBR n EXCEL ana peweHns TpaHCNOPTHbLIX 3a4au.

7.3. LlenoyncneHHoe nporpammmpoBaHue

[MocTaHOBKa 3afay Le/IoUnNC/IEHHOro NporpaMMmMpoBaHus: obuias 3agaya o
pacnucaHnuy, 3afavya KOMMMBOSXKePa, 3a4a4n 0 pasbreHnn, NoKpbITUM U YNaKoBKe,
3afja4a 0 pa3MeLleHnMm obopyaoBaHus, 3afada packpos. MeTobl BETBEW U rpaHuL.
MeTo/bl OTCEYEHWIA.

7.4. HennHenHoe nporpaMmmupoBaHme

MocTaHOBKA  3afjadn  HeNMHEMHOro  nporpaMmupoBaHMs K ee
reomeTpuyeckass MHTepnpetaumsa. Metog MHOXUTenen JlarpaHxa. Boinyknble u
BOrHyTble (yHKUMK. 3afjayn BbINYKNOro nporpammumpoBaHms. Teopema KyHa-
Takkepa. INoHATME 0 NIOKANIbHOM W r106a/lbHOM ONTUMYMe. ['pagueHTHble MeToAbl
peleHns 3aday HeNMHEMHOro MporpamMmupoBaHms. [puGAMKEeHHbIE MeTOofbl
peweHns  3afa4y  HeNMHEWHOro  nporpaMMmpoBaHUs € cenapabenbHbIMU
yHKumamu.  KBagpaTuyHoe  nporpamMmupoBaHue.  [pMMeHeHMe  MakeToB
NPUKNagHbIX NporpaMm A5 peweHns 3agaqy HeJIMHeMHOro NpPorpaMmmnpoBaHus.

7.5. AnHammnyeckKoe nporpaMmmMmupoBaHue
[MoOHATME O AMHAMWUYEeCKOM NpOrpaMmMuUpOBaHUM: NPUHLUN ONTUMANbHOCTU



BennvaHa, ®QyHKumMa bBennmada. [MNpumepbl  3aga4y, pellaemMbliX MeTOAO0M
ANHAMUYeCKOro  MporpaMmmpoBaHus.  BblumcnuTenbHas  cxema  MeToja
ANHAMWYeCcKOro nporpaMmMupoBaHus. [uHamuyeckue 3afaynm Bblibopa Hambonee
pauMoHa/IbHOro MapLipyTa [OCTaBKM Tpy3a, ONTUMa/bHOIO pacnpegeneHus
CPeACTB Ha pacluvpeHue MPOM3BOACTBa, OMpefeNeHns ONTUMasbHOW cTpaTeruu
3aMeHbl 060py0BaHNA, (HOPMUPOBAHNA ONTUMA/ILHOW NPOrpamMmmbl NPOU3BOACTBA
C ydyeTom 3anacoB. [lpumeHeHne naketa Network Optimization (ceTeBoit
onTMMM3auun) ana Bbibopa Hanbonee IKOHOMHOIO MapLLpyTa LOCTaBKU rpysa.
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MeToanyeckne peKomeHaaLumm no opraHn3aLmnm camocToaTe/IbHOM
paboTbl CTYAEHTOB MO0 y4ebHOI AMcUMNINHE «Bbicias maTeMaTuKa»

OCHOBHOV TEOPETMYECKNIA MaTepua usnaraeTcs Ha NeKUMAX 1 3aKpennseTca
Ha NPaKTUYeCKMX 3aHATUAX. TeKYLLMIA KOHTPO/Ib OCYLLECTBAETCA MyTem onpoca Ha
NPaKTUYECKUX  3aHATUSAX, TMPOBEAEHMS  CaMOCTOSTE/IbHbIX W BbIMO/IHEHWS
NHAMBUAYaNbHbLIX 3alaHWil. B TeueHune Kaxgoro cemecTpa npeaycmaTpuBaeTcs
npoBejeHve NO OAHOWN [ABYX4acOBOWN pacyeTHO-rpaduyeckon paboTe.

B oBnafieHUM 3HaHUSMMW YYeOHOM AMCUMMANHBI BaXKHbIM 3TarnoM SBNSeTCA
camocTosiTeNlbHass paboTa CTyfAeHTOB. PekomeHayeTcs OHOMKET BpemMeHu Ans
CcaMOoCTOATe/IbHOM paboTbl B cpefHeM 2-2,5 yaca Ha 2-X 4acoBOe ayAuTOpHOe
3aHsATMe. OCHOBHBLIMW HanpaBEHUAMW CaMOCTOATENbHOW paboTbl CTyAeHTa
ABNSAOTCA:

1) nepBoHayasibHO MOAPOOHOE O3HAKOM/IEHME C MNPOrpammoin y4eGHOM
ANCUUNIIHDI;

2) 03HaKOMJIEHME CO CMUCKOM  PEKOMEHAYEMOW  nuTepatypbl MO
OMCUMMNHE B LEOM W ee pasfeniam, Havyunem ee B OMONMOTEKE W APYrUX
AOCTYMHbIX UCTOYHMKAX, M3yvyeHUe Heob6XO0AMMON NuTepaTypbl Mo Teme, noabop
[OMOSTHUTENBHON NUTepaTypsbl;

3) M3y4yeHMe M pacluMpeHue NEeKUMOHHOro Matepuana npenojasatens 3a
CYeT crneunanbHOM nuTepaTypbl, KOHCYNbTaLWiA;

4) nNoArotoBKa K MPakKTUYECKMM 3aHATUSIM C WU3YYEHMEM OCHOBHOW W
AOMONHUTENbHOW NNTEPaTypbl;

5) noarotoBka K BbIMOMHEHUIO  AMArHOCTUYECKMX (DOPM  KOHTPONA
(pacyeTHO-rpagmyeckme paboTbl, TECTbI, KOMNTOKBMYMbI, KOHTPO/IbHbIE pPaboTbl U
T.M.);

6) MOoAroToBKa K 3a4eTam, 3K3aMeHy.

[MepeyeHb peKOMeHAYeMbIX CPEACTB ANarHOCTUKM

Ans  [MarHoCTMKM KOMMNeTeHUMIA no y4yebHol aucumnanHe «Bbicluas
MaTeMaTVKa» MOryT MCMO/Mb30BaThCsA Crefytolie (opMbl: YCTHas, NUCbMeHHas,
YCTHO-MMUCbMEHHAs 1 TeXHUYECKas.

K ycTHOV thopme AMarHOCTMKM KOMMETEHLMIA OTHOCATCA OMpPOChI; AOKNaAbI
Ha NPaKTUYECKMX 3aHATUSX 1 ap.

K nucbMeHHOW (opMe [AMarHOCTUKM KOMMETEHLUWUIA OTHOCSTCA TecThl,
KOHTPONbHble paboThl, pacyeTHO-rpaguyeckmne paboTsl, pedepaTtbl, Ae/10Bble UMpPbl
n ap.

K yCTHO-NUCbMeHHOW (hopMe AMArHOCTUKM KOMMETEeHUWUA OTHOCATCS
npe3eHTaUuK, OTYETbI MO AOMALLHMM 33IaHUAM C UX YCTHOW 3aWuToli n ap.

K TexHnuyeckoli (hopMe AMarHOCTUKN KOMMNETEHLIMIA OTHOCATCS 3NEKTPOHHbIe
TeCThbl 1 ap.



