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. O. Yutas, 3aBefyrolnin Kageapoil maTemMaTUYeCKUX METOL0B B 3KOHOMUKE
yupexaeHnsa obpa3oBaHus «Benopycckuii  rocyfapCTBEHHbIA  3KOHOMUYECKWI
YHUBEPCUTET», LOKTOP 3KOHOMUYECKUX HayK, AOLEHT.

PELEH3EHTbDI:

Kadenpa mMeTofoB onTMManbHOro ynpasneHus Benopycckoro rocyaapCTBeHHOro
yHuBepcuteTa (npotokon Ne 10 ot 25.05.2021 r.);

O. . KoCTIOKOBa, [/1aBHbI1 Hay4HbIA COTPYAHWUK WHCTUTYTAa MaTemMaTuKu
HaunoHanbHo AkafemMun Hayk benapycu, LOKTOP (PU3MKO-MaTeMaTUYeCKMX Hayk,
npodgeccop.

PEKOMEHJOBAHA K YTBEPXXJEHWIO B KAYUECTBE TUMOBOW:
Kategpoit  BbICWIE MaTeMaTUKM  yupexzaeHus obpasoBaHus  «benopycckuii
rocy1lapCTBEHHbI 3KOHOMUYECKNIA YHUBEPCUTET»

(npotokon Nel0 ot 28.05.2021 r.);

Kadegpoit matemaTMyeCKMx METOLOB B 3KOHOMUKE YupexaeHus 06pa3oBaHus
«BbenopyccKnin rocyapCTBeHHbI 3KOHOMUYECKNIA YHUBEPCUTET

(npoTtokon Nel3 ot 27.05.2021 r.);

Hay4HO-MeTOAMUYeCKMM  COBETOM  yupexaeHus  obpasoBaHus  «benopycckui
rocy1apCTBEHHbI 3KOHOMWUYECKNIA YHUBEPCUTET»

(npoTokon Ne 5 o1 22.06.2021 r.);

Mpe3ngnyMmom  Y4ebHO-METOAMYECKOrO  OObefMHEHUSs N0  3KOHOMUYECKOMY
obpasoBaHuto (npotokon Ne 5 ot 23.06.2021 r.).

OTBeTCTBEHHbI 3a pefakumto: A. V. ACTPOBCKMIA.
OTBETCTBEHHbIN 3a BbINyCK:  A. V1. ACTPOBCKUIA.



NMNOACHUTEJIbHAA SATIMCKA
XAPAKTEPUCTUKA YYEBHOW AVNCUVMNHBI

B HacTosLee BpemMs B CBSI3M C BO3POCLUEN PONbH MaTeMaTUKM B COBPEMEHHOM
HayKe N TeXHWKe 60NbLLIoe YMCO OyAyLMX S3KOHOMUCTOB, UHXXEHEPOB, MCUXO/ONOB,
COLMONOroB N APYrnx CrneunasucTtoB HYXAalTCH B CEPbE3HON MaTemMaTU4ecKoW
MOAroTOBKe, KOTOpas AaBana Obl MM BO3MOXHOCTb MaTeMaTUYeCKUMWU MeTOoAamMu
nccnegoBaTb  LUMPOKUIA  KPYr HOBbIX MPO6/MeM, WCMONb30BaTb TeOPeTUYECKMe
OOCTVKEHMS  Ha  MpPaKTUKe, TMPUMEHSATb  COBPEMEHHbIE  MH(OPMAaLMOHHbIE
TexHonorun.  [nd  3T0r0  Heo6X0AMMO  MONYYEHMEe  MpaBU/IbHOMO  06LLEero
NpeAcTaBfeHns O TOM, UYTO Takoe maTeMaTuUKa M maTemaTu4yeckasi MOAeflb, B YeMm
3aK/oYaeTcs maTeMaTUUeCKMiA NOAX0A K U3YYEeHUIO SIBIEHMI peaslbHOro Mmpa, Kak
ero MOXHO MPUMEHATb U YTO OH MOXET AaTb. COBPEMEHHbI cneunannucT LOJIXKeH
XOpOLWO BflafeTb OCHOBHbIMW MaTeMaTUYECKUMMK MOHATUAMWU, UAEAMU U MeToAaMu
nccnefoBaHWa  3aday, MPUHATUA  PELeHWiA Ha  OCHOBE  MaTemaTuyeckoro
mMoaenupoBaHuns. MatemaTuyeckne mMoaenu U MeTofbl MX UCCeAoBaHMs, LUMPOKOE
MPUMEHEHNE MHDOPMALMOHHBIX TEXHOMOMNIA OTKPbIBAOT HOBblE BO3MOXHOCTU A/
YCMELIHOro MUCMonb30BaHUA CUbl M MOLLM MaTeMaTUYECKUX MOHATUMA B Pas3/IMUHbIX
06/1aCTAX 4YenoBevyecKon feATeflbHOCTU. [ns cneumanucToB N0 3KOHOMUKE U
ynpaBfeHN0 MaTemaTuUKa B 60/blUeit Mepe SIBNSETCH MHCTPYMEHTOM 06paboTKM K
aHa/M3a UHgopMaumm, NPUHATAA PelleHnii 1 ynpasneHns. OBnafeHWe OCHOBHbIMU
MaTeMaTUYECKUMU MOHATMAMU M MeTOAamu MO3BOMUT OyayLemMy CheumannucTy
CBOOOAHO OPWEHTUPOBATLCA B Pa3HOO6pPa3HbIX MaTeMaTUYeCKUX MOAeNnsx Mu
MeTofax, YCMEWHO MPUMEHATb WX AN PauuoHa/IbHOro W Jaxke ONTUMa/bHOro
PELUEHNA CMOXHbIX 3KOHOMMYECKMX 3afay, aKTMBHO OCBamBaTb W WCMO/b30BaTb
COBPEMEHHbIE NHPOPMALMOHHbIE TEXHONOT UM,

EcTecTBEHHOHay4yHOe M MaTeMaTnyecKoe 006pa3oBaHMe HY)KHO He TOJSbKO [AJ14
TOro, 4rtobbl COOOWMTL YyyawMMmcs OnpefdeneHHble CBeAeHWUs MO U3yyYaeMbiM
npegMeTaM, HO M NOTOMY, YTO OHO CMOCOOCTBYET MOHMMAaHWK 3aKOHOB, KOTOPbIM
MOAUYNHSAETCA OKPY>XXatoLMili Hac MUp, W, CneaoBaTe/ibHO, (hOpMUPYeT MMUPOBO33PEHNE
yyalnxcsi, a No3ToMy SIBASETCA YaCTbl) FYMaHWTApPHOro, B LLUMPOKOM CMbICNE 3TOro
CNoBa, 06pa3oBaHns, YacTbl 06LLEHE/IOBEHECKOW KY/bTYPbl, KOTOpPas He MOXET ObITb
BOCMOJ/IHEHA U3YYEHNEM YUCTO FYMaHUTAPHbIX YYeOHbIX AUCUMNANH. Tak, Hanpumep,
npenojaBaHne MaTeMaTUKN MUMEET CBOEN LIeNbIO HE TOMbKO 03HAKOM/IEHUE YyalmMXCcs ¢
MaTeMaTUYECKMMM MOHSATUSAMU U BbIPabOTKY HaBbIKOB MX WCMO/b30BaHMS, HO U
pasBMBaET  MbILU/IEHNE, YUYUT  NIOTUYECKM  MbICAUTL, OT6GpacbiBaTb TO, 4TO
HECYLLIECTBEHHO AN PeLleHMsi MNOCTaBNEHHOW 3adayn, BOCMUTLIBAET 3CTETUYECKME
4yyBCTBAa WM  YYBCTBO YECTHOCTM nepes caMuM  COGOA. WTaK, M3y4eHue
eCTECTBEHHOHAYYHbIX YYEOHbIX AUCLUMNINH W MaTemMaTUKN SBASETCS HEOOXOANMbIM
YC/IOBVEM [/151 NPaBUNbHOI0 (HOPMMPOBAHNA MOMHOLEHHOW NMMYHOCTM Yyallerocs. 3Ton
LIe/I MOXXHO A06UTLCA TONIbKO B TOM C/ly4ae, eCiv Ha NpeamMeTbl eCTECTBEHHOHAYYHOr0
LUMKNa U MaTeMaTuKy 6yaeT OTBEAEHO A0CTaTOYHOE KOMMYECTBO YacoB, HEOOXOAMMbIX
HEe TO/bKO A/ 3HAKOMCTBA C MOHATUSMW, U3yYaeMbIMU B 3TUX YYEOHbIX AUCUMNINHAX,
HO W ANt OBNafeHWst UMY NPU MOMOLLM PeLLeHNs AOCTaTOYHOr0 KOMMYecTBa 3afau.



LE/b, 3A0AUM YUYEEHOW ANCUMMNAVHDI

Llenb yye6HOM AMCUMNNANHBI: 03HAKOM/IEHME CTYAEHTOB C MaTemMaTU4eCKUMU
MOHATUAMW, MeTOAaMU W HaBblkaMW WX WCMOJSIb30BaHUS [ANS PeLleHUs TUMOBbIX
NPUKNagHbIX 334a4, a TakXKe pasBuTre NX NIOTMYECKOT0 MbILLJIEHWA.

3agayn y4yebHOM ANCUMNN/INHBI:

C(hOpMMPOBaTb BbICOKOHPABCTBEHHYHK TPaXAaHCKYH MO3ULMIO CTY[EeHTOB,
LIe/IOCTHYHO BbICOKOUHTENNIEKTYA/IbHYIO JINYHOCTb, CMOCOOHYH peLlaTtb C/OXKHble
aKTya/lbHble 3a4auu;

chopMupoBaTh COUMASIbHbIE KayecTBa, HEOOXOoAMMble [N  OCO3HAHHOIo
yyacTus B 06LLECTBEHHO-MOMNTUYECKOM XXN3HU CTPaHbI;

[atb npefcTaB/leHMe O MecTe MaTeMaTMKM B CUCTEME €eCTECTBEHHbIX U
9KOHOMWYECKNX HayK; O Hepa3pbiBHOM eAMHCTBE NPUKNAAHON U (PyHAAMEHTaNbHOM
mMaTeMaTUKW; O MNpenmyllecTBax MaTeMaTU4yecKOro MOLENMPOBaHUA WU ero
3KOHOMMYECKOW 3PGEKTUBHOCTH;

Hay4YuTb CTYAEHTOB NPUMEHATb MaTeMaTUYeCKMe 3HaHWSA Mpu UCCnef0BaHMm
peasibHbIX 3KOHOMMUYECKMNX NPOLECCOB;

BOCMUTATb Y CTYAEHTOB MOTMBAUMIO K FNIy60KOMY U3YUEHNIO MaTeMaTUKN Kak
A3blKa 00LLEHNsI SKOHOMMUCTOB, 63 KOTOPOro HeBO3MOXXHO OBMafeTb CneunaibHbIMU
y4yebHbIMKU AncUMNANHaMWN, HEOOXOAMMbIMK UM B UX Oyaylle NpogecCMoHanbHOW
[eATeNbHOCTW.

Y4yebHas AaucumnamHa «Bbicliasg MaTemaTuka» ABMSETCS TeopeTUYEeCKOoWn
OCHOBOM A1  W3YYeHUS Y4YebHbIX [OUCUMUMNAUH:  «IKOHOMMYECKas Teopus»,
«MWKPO3IKOHOMM KA, «MaKpO3KOHOMUKa», «CTaTtnucTmKa», «IKOHOMUKO-
mMaTemaTU4yecKune MeToAbl 1 MOAeNn» 1 ap.

TPEBOBAHWA K YPOBHIO OCBOEHWA
COAEPXAHUWA YUEBHOW ANCUNTTTNHbBI

B pe3ynbrate W3y4yeHMs Y4YeOHOW AMCUMNANHBI «BbiClias MaTemaTuKa»
(hopmupyeTcs cregyrowas 6a3osas NpogeccnoHabHas KOMMNeTeHUns:

MCMONb30BaTb OCHOBHbIE MaTeMaTU4YeCKue MOHATUA U METOfAbl BblUUCNEHWIA
A1 aHanm3a 1 MoeNnpPoBaHNS SKOHOMMYECKUX NPOL,ecCoB.

B pamkax o6pa3oBaTenbHOro npouecca Mo AaHHON y4yeBHOW AUCUMNINHE
06yuvaloLMIAC O0/MKEH MNPMOOPECTM He TONbKO TEOPETUYECKME W MpaKTUYecKume
3HaHUS, YMEHUS M HaBblKM MO CMNeunanbHOCTU, HO WM pPa3BUTb CBOW LEEHHOCTHO-
NNYHOCTHbIN, [OYXOBHbIA MNOTeHUuWan, CcGopMMpoBaTb KayecTBa naTpuota MU
rpaXkgaHnHa,  roToBOoro K  aKTMBHOMY  Yy4yacTUHO B 3KOHOMWYECKOWA,
NMPOV3BOACTBEHHOM, COLMANbHO-KYNbTYPHON N 0BLLECTBEHHOM XN3HWN CTPaHbI.

B pe3synbTaTe M3yyeHUs y4e6HOW ANCLUNINHBI CTYAEHT AO/MKEH:

3HaThb:

MaTPUYHOE NCUUCIEHWNE N CUCTEMbI IMHENHbIX YPABHEHWIA;

OCHOBbI BEKTOPHOI0 UCYUCEHNS:

MeTOAbl aHA/IMTUUYECKON FeOMETPUMN;



mMaTeMaTnyecKuin annapat GyHKUUIA OAHON N MHOTUX NEPeMEHHbIX;

AngepeHLManbHoe U MHTerpasibHOE UCHUCTIEHME;

OCHOBbI AndepeHLManbHbIX YPaBHEHWN;

4YMCNOBbIe U CTeNEHHbIE PAdbI;

METO/bl peLleHNs 3a4a4 Ha 3KCTPEeMYM;

YMETb!

pewarb 3afayn  MaTPUUHON anrebpbl, aHaIMTUYECKOW TreoMeTpun W
MaTEMaTWMYeCcKoro  aHanu3a,  aHaau3npoBaTb  3a4ayn C  3KOHOMUYECKUM
cojepXaHuewm,

nccnegoBatb  ONTUMM3ALMOHHbIE  3adayn  METOAaMW  MaTeMaTU4eckKoro
MporpaMMMpoBaHmns C UCNONb30BaHNEM KOMMbIOTEPHbIX TEXHOOMUA;

BNnajeThb:

MeTOAMKOW MPUMEHEHUS MeTOL0B MAaTPUYHOW anrebpbl, aHaIMTUYECKON
reoMetTpun, AMMoepeHUNanbHOTO U UHTErPaibHOMO  UCUYMUCNIEHUS  PEeLUeHU
MaTeMaTUUYECKUX N IKOHOMUYECKMX 3ajad.

[aHHas TMnosasa yyebHas nporpamma paccymMraHa Ha 328 4acos, U3 HUX - 148
ayaMUTOpPHbIX YacoB. [puMepHOe pacnpejeneHne ayauMTOpPHOro BPEMEHW MO BuAam
3aHATUIA: nekummn - 74 yaca; npakTU4eckne - 74 vaca.
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MPUMEPHbBIVI TEMATUYECKWMIA MNAH

HavnmveHoBaHWe pa3gena, TeMbl

Pasgen |. OcHOBbI TeOpUM MHOXKECTB U1 Ma-
TeMaTUYECKON CUMBOJIVKU

SNeMeHTbI TeOpUM MHOXKECTB

KomnnekcHble uncna

Pazgen I1. BekTopHas anrebpa 1 MaTpuyHoe
ncumncneHme

BekTopHas anrebpa

MartpuyHoe ncumcneHve

CuWCTeMbl NIMHENHBIX YPaBHEHUIA N HEPABEHCTB

Pasgen I11. AHaIMTUYeCcKas reoMeTpus
AHaNNTMYeCKaa reoMeTpUA Ha N/I0OCKOCTU
ANeMeHTbI aHA/ITNYECKO reoMeTPIM B Mpo-
CTpaHCTBe

Pazaen IV. MaTtemaTU4yecKuii aHanm3
Uuncnosasi nocnefoBaTe/ibHOCTL U ee npesen
PYHKUMA OJHOW BELLEECTBEHHOW NepPeMEHHOM

AndepeHumanbHoe ncumncneHme MyHKUWn od-
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COOEPXAHUWE YYEBHOI'O MATEPUAJIA
Pa3gen |. OCHOBbI TEOPUM MHOXECTB U MaTEMaTUYECKOM CUMBOINKN

1.1. NeMeHTbl TEOPUUN MHOXKECTB.

SNeMeHTbl TEOPMM MHOXKECTB M MaTeMaTU4YecKoin foruku. Jlornyeckue
CMMBO/bI, onepaunn Hag MHoXecTBamu. [leKapToBO MpoOu3BeAeHNE MHOXECTB.
JKOHOMUYECKMe npumepbl. OCHOBHble  YMCNOBble MHOXeCTBa. TOYHble W
NPUGIMXKEHHbIE 3HAYEHUA BeMUUH. ABCOMIOTHAA U OTHOCUTESIbHas MOrPeLIHOCTY.
Heobxoaumoe 1 goctatovyHoe ycnoBus. MeTof MateMaTUYeCKO MHAYKUMW. BUHOM
HbloTOHa.

1.2. KoMneKcHbIe Yyncna.

KomnnieKcHble uncna u aencTeus Hafg HUMK. TeoMeTpuyeckas HTepnpeTaLms
KOMMEKCHbIX uncen. Anrebpamyeckas, TPUrOHOMeTpu4yeckasd M MOKasaTe/lbHas
(hopMbl KOMMAEKCHbIX uncen. dopmynel MyaBpa u Jinepa. 3BneveHne KopHs ©3
KOMMMIEKCHOro  uncna.  CBOWCTBA  KOMMJIEKCHO-COMPSXKEHHBIX  BblPaXXEHWUN.
[MpMeHeHe KOMNEKCHbIX YMCer.

Pasgen Il. BekTopHasa anrebpa v MmaTpuyHoe ncHmcneHune

2.1. BekTopHasa anrebpa.

[MoHATME BeKTOpa Ha MIOCKOCTU N B TPeXMepPHOM MpocTpaHCcTBe. OCHOBHbIE
NNHEeNHble onepauuMn Hapg BekTopamu. [poekums BekTOopa Ha OCb. JIMHelHas
3aBMCUMOCTb BEKTOPOB. ba3nc Ha NjoCKOCTM U B MPOCTPaHCTBe. [leKapToBa cuctema
KoOpAuHaT. Paguyc-BeKTOp W KoopauHatbl TOUKW. [leneHue oTpe3ka B [aHHOM
OTHoweHMN. CKansipHoe Npou3BefeHne BEKTOPOB, €ro CBOWCTBA M 3KOHOMMYeCKas
MHTepnpeTauus. YcnoBme OPTOrOHasIbHOCTU ABYX BEKTOPOB. OpueHTauus TPOMNKM
BEKTOPOB B MPOCTPaHCTBe. YCNOBME KOMMNAHApHOCTW TPeX BEKTOPOB. JIMHelHble
npocTpaHcTBa. MOANPOCTPAaHCTBO M NUHeiHas 060/104Ka. Ba3nc 1 pasmepHOCTb
NMHEMHOro npocTpaHcTBa. EBKAMAOBLI nNpocTpaHcTBa. Hopma BekTopa W ee
ceoiictBa.  OpTOroHaNbHbIK M OPTOHOPMMPOBAHHLIA  6asucbl.  [pouecc
opToroHanusauun I'pamma-LLmumaTa.

2.2. MaTpUYyHOe NcHUCNeHue.

MoHATME MaTpuubl M NIMHENHbIE Onepauun Hag HWMW. TpaHCNOHMPOBaHWe
mMaTpuul. Cnef matpuubl. IKOHOMMYECKAA UHTepnpeTaunsa matpul,. MNepecTaHOBKM U
TpaHcnosmummn., OnpegenvTenyn BTOPOro W TpeTbero nopsagka. Anrebpavyeckue
[OMOJIHEHNA U MWUHOPbLI. Onpefenuten n-ro nopsgka M ux ceoicTtea. [NpaBuna
BblUMC/IEHNA oOMpefenvTeneit, Teopema Jlannaca. OnpefenvTtens MNpPOU3BeAeHUS
matpuy. O6paTHasa mMartpuua, CBOWCTBa 06paTHbIX Martpul. MeToabl BblYUC/IEHUS
obpaTHO MaTpuubl. PaHr MaTpuubl, CBOWCTBA W €ro BblYMC/IEHME. YC/0oBUE
paBeHCTBa HY/NH0 onpeaenuTens. Teopema 0 6a3MCHOM MUHOpe. Mog06HbIE MATPULLbL.
MpuBegeHne maTpuubl K AuaroHasbHOMY Buay. KBsagpatuyHble (OpMbl U KX
matpuupbl.  [puBefeHve  KBagpaTMYHOW  POPMbI K KaHOHWYECKOMY  BuUAy



OpTOroHanbHbIM Npeobpa3oBaHMeM. 3HaKooMnpeneneHHble KBagpaTUyHble (OPMbI.
YcnoBus 3HaKoonpeaeneHHoOCTU KBafgpaTuyHbIX (opMm. Mogenb MeXoTpac/eBoro
6anaHca B.B./leoHTbeBa. OTAMYMTENbHbIE YepTbl GENOPYCCKON 3KOHOMMWYECKON
MOAENMN.

2.3. CUCTeMbI JINHENHbIX YPaBHEHWUA N HEPABEHCTB.

CucTtemMbl  NINHEWHbIX  anrebpanyeckMx YpaBHEHW, 0OLMEe  MOHATUS.
JKoHOMUYeCKMe npumepbl. Teopema KpoHekepa-Kanennn. MaTpuyHbIA €cnoco6
peLleHns NIMHenHbIX cucteM. dopmynel Kpamepa, metog aycca. OfHOpPOAHbIE U
HEOLHOPO/AHbIE CUCTEMbI NIMHEWHBbIX YypaBHeHWUW. CTPyKTypa OO6LLEero peLueHus.
MoHATME O MPUBINXKEHHOM PELLEHNN CUCTEMbI YpaBHeHUI. Pa3noXeHne BeKTopa no
opToroHasibHoMy 6a3ncy. Co6CTBEHHbIE BEKTOPbI 1 COOCTBEHHbIE 3HAUYEHUA MATpPUL,
MX CBOWCTBA. XapakTepucTuyeckue YypaBHeHWs. COOCTBEHHble BEKTOPbl WU
COOCTBEHHbIE 3HAYEHUS CUMMETPUYHBIX MaTpul. CUCTEMbI JIMHENHbIX HEPaBEHCTB.
[patmyecknii  MeTo[ peLleHns CUCTEMbl  JIMHEWHbIX HEPaBeHCTB C  ABYMS
nepeMeHHbIMU. TpUMeHeHMe 3/1EMEHTOB /IMHENHOW anrebpbl B 3KOHOMUKe. Mogesb
MeXxoTpacnieBoro 6anaHca. OTAMuMTeNIbHble 4YepTbl GeN0PYCCKON 3KOHOMUYECKOM
MOJesN.

Paspgen Ill. AHannTuyeckasa reomeTpus

3.1. AHanMTnyeckasa reoMeTpmsa Ha nyIoCKOCTW.

MpeaMeT aHanMTU4YecKoW reomeTpun. MeTog KoopamHat. KpuBas Ha
MNOCKOCTM M cnocobbl ee 3afgaHusi. OCHOBHble BWAbl YPaBHEHUS NPAMONR. Yron
Mexay nNpsMbIMW. Y CNoBUA NapanienbHOCTA 1 NepneHANKYNAPHOCTU ABYX NPAMbIX.
PaccTosiHme OT TOUKM A0 npsiMoii. KpuBble BTOPOro Nopsiika: OKPY>XHOCTb, 3/JIMNC,
napa6ona, rmnep6ona. MapameTpnyeckoe NPeACTaBNEHNE NINHWIA.

3.2. INeMeHTbl aHaNIMTUYECKOI reoMeTpuUn B NPOCTPAHCTBE.

MpocTelilune 3afaun aHaNUTUYECKO TeOMeTpUKM B NPOCTPaHCTBE. MoHATUS
MOBEPXHOCTW 1 KPUBOIA B NPOCTPAHCTBE, UX YpaBHEHMS. OCHOBHble BUAblI YPaBHEHWI
MAI0CKOCTW M NPSIMOIA B NPOCTPAHCTBE. YTON MeXAY ABYMS MPSMbIMW. YTON Mexay
NPsSIMOA M MNOCKOCTbID. PaccTosiHMe OT TOYKM A0 NnockocTu. [oHATME O
MNOBEPXHOCTAX BTOPOro Mopsiaka.

Pasnen IV. MaTemaTn4yecKuii aHanms

4.1. Ywncnosasa nocnenoBaTenbHOCTb W ee NMpeaen.

Uucnosble nocnegosatenbHoCcTU. [lpeden nocnefoBaTeNlbHOCTM UM €ro
CBOMCTBA. BEeCKOHeYHO Masible M GeCKOHeYHO 60/blune MNocnefoBaTeIbHOCTY.
MOHOTOHHbIE, OrpaHW4YeHHble nocnegoBaTenbHOCTU. CBOWCTBA  CXOAALLMXCS
nocnefoBaTeNlbHOCTEM U KpuTepud uMxX cxogmmocTh. Cnocobbl  BbIYUCNEHUS
npesenoB nocnefoBaTe/ibHOCTeRn. YnCno «e» 1 ero IKOHOMUYECKas UHTepNpeTauus.



4.2. DYHKUMN OQHOWN BELLLECTBEHHOW NEPEMEHHOMN.

PYHKUMN, NX 06nacT onpepeneHns n 3Ha4eHUin, cnocobbl 3afaHns 1 rpauk
(yHKumn.  OCHOBHble  XapakKTePUCTUKU  noBefeHns  (yHKUmMU.  OCHOBHbIE
afleMeHTapHble (yHKUMKU. Cynepno3vuyms (yHKUWiA, obpaTHble (YyHKUUKN. HesBHble
(pyHKumn. MNpegen QyHKUMM B TOUKE M Ha 6ECKOHEYHOCTU. OCHOBHble TEOpPEMbI O
npedenax (QyHKUMiA. 3ameuaTefibHble npefenbl.  OAHOCTOPOHHWE  Mpefesbl.
BeckoHeyHO Masnble Y 6ECKOHEYHO 60/blune (DYHKLUMW. HenpepbiBHOCTL (DYHKLMMN B
Touke. CBOICTBA HEMpPepbIBHbIX (DYHKUMIA. OJHOCTOPOHHAS HeMpepbIBHOCTb. TOYKM
paspbiBa MYHKUMIA 1 X Knaccugmkaums. HenpepbiBHOCTb 3/1eMeHTapHbIX (DYHKLMWIA.
CpaBHeHMe (YHKUMWIA, CUMBOMbI «0» U «O». OKBUBANEHTHble QYHKUUK, WUX
MPUMEHEHNE K BbIYMC/EHUIO MNpefenoB (YHKUMWA. PYHKLMKW, HENpepbiBHble Ha
OTpe3Ke, M UX CBOWCTBA: Teopembl BeliepluTpacca, Kowmn o0 NPOXoXAeHUN PYHKLUN
yepe3 Ho/b, KoWwK 0 NPOMEXYTOYHOM 3HayeHUW. HenpepbIBHOCTb 06paTHOWA
(yHKLMN. PaBHOMepHast HENPEPLIBHOCTb (DYHKLUMM Ha OTPe3Ke.

4.3. OnddepeHunanbHoe ucHUCNeHVE (QYHKUWIA OAHOM BeLlecTBEeHHOW
nepemMeHHON.

3agaun, NpuBOAALLME K NMOHATMIO NPOM3BOAHONW. pou3BoaHas (yHKLUK, ee
reoOMeTPUYECKUin, (BU3NYECKNIA N IKOHOMUYECKUIA CMbIC/Ibl. Y pPaBHEHME KacaTe/lbHOM
W HopMasiM K KpuBOW. OAHOCTOPOHHME npou3BofHble. OCHOBHblE MNpaBuna
AndgepeHLManbHOro ucuncneHns. MNponsBogHas C0XHOW, 06paTHOM U HESBHOM
(YHKLMIA. Mpon3BofHble  3NeMeHTapHbIX  (OYHKUWA.  Jlorapummyeckoe
anddepeHumposaHne. AuddepeHumpoBaHe napaMeTpUYeckn 3afaHHbIX PYHKUWNA,
AnddepeHumnan QyHKUMM, €ro reoMeTPUYecKUid CMbICT U NPUMEHEHWE B
MPUOAKEHHBLIX  BblUMCNeHUAX.  VIHBapvaHTHOCTL  opMmbl  AnddepeHumana.
Mpon3BoAHbIE BbICIMX MNOPAAKOB. dopmyna JlelbHuua. JIOKabHbIA 3KCTPEMYM
(pyHKUMKU. OCHOBHble TeopeMbl AU pepeHunansHOro ncuncneHus: depma. Ponns,
Koww, MNarpaHxa. MNpumeHeHre TeopeM. PacKpbiTve HeonpeaeneHHOCTeR, npasuio
Nonutanga-bepHynnu. ®opmyna Teinopa. OcTaTtouHbId yfieH B ¢opme [MeaHo ©
Narpanxa. OCHOBHble pa3noXeHus no ¢opmyne Teinopa. MNpunoXxeHns Hopmynbl
Telinopa. OKCTpeMyMbl  (OYHKUMMW, CTauMOHapHble TOYKW. Heobxognmoe U
LAOCTAaTOYHOE YCNOBUSA J/IOKA/JIbHOrO 3KCTpemyma. Hawbosnbluee WM HauMeHbLuee
3HayYeHNs (yHKUMM Ha oTpe3ke. BbINyknocTb M TOYKM nepernba. [octaTtoyHoe
yC/ioBue BbINyKnocTh. Heobxogumoe ycnosue nepernba. JoctatouHble YC0BUSA
nepernba. BepTuKasibHble M HaK/NOHHble acUMNTOTbl rpajuka yHKunn. O6Las
CXeMa WCCNefoBaHMsa QYHKUMW K MOCTPOeHWe ee rpaduika. OKOHOMMUYecKue
MPUIOXKEHWA: NPeaesibHble MOKa3aTeNI B 3KOHOMUKE, 3/1ACTUYHOCTb 3KOHOMUYECKUX
rokasaresiei, Makcumm3aLmsa npuobbInu.

4.4. DYHKUNN MHOTUX NEPEMEHHbIX.

MHOXeCTBa Ha NJI0CKOCTM N B nNpocTpaHcTee. lNpeaenbHble TOYKU MHOXECTB.
CBA3Hble, BbIMYK/ble, OrpaHWYeHHble MHOXecTBa. [1OHATME (YHKUUN MHOIMMX
NMepemMeHHbIX, MPUMEPbl U3 IKOHOMWUKW. JIMHUW YPOBHA, W30KOCTbl, W30KBaHThI.
OpHOpoAHble (YHKUMW. Bbinyknble M BOrHyTble (YHKUMK. [pefen (yHKUMKM B
TOYKe, MOBTOPHble Npefenbl. HenpepblBHOCTb. CBOMCTBA HEMPEPLIBHBLIX (PYHKLWNA,



UacTHble npou3BogHble. [lpuvmepbl MPUMEHEHUS YacCTHbIX MPOU3BOAHbLIX B
3KOHOMUKe. AnddepeHunpyeMocTb PYHKLUUM MHOTUX NEPEMEHHbIX, HE0OXO0AMMbIE U
[l0CTaTOUHble yCNoBuA AnddepeHumpyemocTi. MonHbIA anddepeHumnan n ero cessb
C YaCTHbIMM  MPOM3BOAHbLIMW.  AUDPepeHLMpoBaHNE  COXKHBLIX  (DYHKLMA.
HBapraHTHOCTb POpPMbI MOMHOTO AnddepeHymana. MNMpon3sBogHas No Hanpas/eHUIo
N ee CBOWNCTBa. 'pagmeHT (yHKUMM N ero CMbIC/i. YacTHble NMPOU3BOLHbLIE BbICLLUX
nopsiakoB. TeopemMa O paBeHCTBE CMeLLaHHbIX MPOM3BOAHLIX. AuddepeHunansl
BbICLUMX MOPAAKOB. AKo6uaH, matpuua ecce. ®opmyna Teinopa ana QyHKUUM
OBYX TMepeMeHHbIX. [loHATME 3KCTpeMyMa (QYHKLMM MHOTUX  MNepeMeHHbIX.
Heobxoanmoe 1 [OCTaTOMHOE YC/MOBUA 3KCTpemMyma. MeTtoh  HaMMeHbLUUX
KBagpatoB. Hanbonbllee M HaMMeHbLUee 3HayeHUs (PYHKUMM B 3afaHHOM 06/1acTu.
YCNnoBHbIA  3KCTpeMyM. MeTog MHOXWUTenen  JlarpaHxka. [punoxeHus K
3KOHOMWYECKNM NpPo6ieMam.

4.5. MepBoo6pa3Hasa 1 HeonpeaeneHHbI UHTerpasn.

MepBoo6pasHas (YHKUMM W HeonpegeneHHbIn  uHTerpan. CBolcTBa
HeonpedeneHHOro  uHTerpana. MeTtog  3aMeHbl  nepemeHHOW.  Popmyna
WHTErpUpOBaHUA N0 4yacTaAM.  TabnuMua  HeomnpegesieHHbIX  MHTerpaios.
WHTerpmpoBaHume  MpocTerdWNX  pauuMoHasbHbIX  Apobeid.  VHTerpmposaHue
pauMoHaNbHbIX  (DYHKLWIA. WHTerpuposaHue BblpaXKeHNIA, cofiepxatmx
TPUTOHOMeTpUYeckme pyHKUnN. HebepyLmeca NHTerpabl.

4.6. OnpefeneHHbIA NHTEerpan.

3agaun, NpMBOAALLME K NOHATUIO ONpeaesieHHOro uHterpana. OnpegeneHHbIin
MHTerpan.  OCHOBHble  CBOWCTBA  OMpefeNeHHOro  WHTerpata.  YCNoBuS
WHTErpupyemMocTn (yHKUMIn. NHTerpan ¢ nepemMeHHbIM BEPXHUM Mpegesiom U ero
angepeHunpoBanme. dPopmyna HbloTOHa-/1elibHMLA. 3aMeHa MNepeMeHHON B
onpedeneHHOM  uHTerpane. ®dopMyna MWHTErpuMpoBaHMA MO YyacTaM  Ans
onpefeneHHOro  wHTerpana. [eoMeTpuyeckMe  MNPUIOXKEHUSA  OMpefeneHHbIX
WHTErpaioB: BbIYMC/EHWE NOWagein NAocKuX (uryp, 06bLeMoB Ten, AAUH Ayr,
nnoLazen NoBepxXHOCTEN BpaLleHUs. DKOHOMUYECKME MPUIOXKEHUSA ONpPefesieHHbIX
MHTErpanoB. Heco6CTBEHHbIE UHTErPa/bl U MPU3HAKU UX CXOLMMOCTN.

Pasgen V. AuddepeHumanbHble U AUCKPeTHbIE YpaBHEHUSA

5.1. OObIKHOBEHHbIEe AndepeHLUMabHble YPaBHEHUS.

OCHOBHbI€ NMOHATUS TEOPUM 0ObIKHOBEHHBIX ANGhepPEHLMaNbHbIX YPaBHEHNIA,
obllee M YyaCTHOe pelleHMe. MaTemaTnyeckoe MOAENNPOBaHNE B 3KOHOMUKE WU
TEXHUKE C MOMOLLbI AnddepeHUmnanbHbiX ypaBHeHMA. 3agava Kowm. Teopema
CYLLECTBOBaHUS W eAMHCTBEHHOCTU pelleHns. AunddepeHumnanbHble ypaBHEHUS
NepBoro nopsigka M MeTofdbl UX UHTErpupoBaHus. JIMHelHble auddepeHUnanbHble
ypaBHEHMS NEPBOro 1 BTOPOro nopsakos. OAHOPOAHbIE Y HEOAHOPOAHbIE NINHENHbIE
andepeHymanbHble  ypaBHEHUA BTOPOro nopsgka C  MOCTOSAAHHbIMU
KoathpuumeHTamMm 1 cheumanbHOW  MNpPaBOM  4YacTblo.  XapakKTepucTU4ecKoe
ypaBHeHMe. JIMHelHas He3aBMCMMOCTb pelleHnid. MeTog JlarpaHxa Bapuauum



NPOW3BO/NbHOM MOCTOSAHHOW. OO6LMe MOHATUA O AnddepeHUManbHbIX YPaBHEHUSX
BbICLLUMX NOPSAKOB. [MpunoxeHns anddepeHUManbHbiX YpaBHEHUIA K PeLLIEHUIO
3KOHOMMYECKMX 3aaau.

5.2. INCKPETHbIE YpaBHEHUS.

[AunckpeTHble (pasHOCTHbIE) ypaBHEHUA. KOHEYHbIe pasHOCTU. DKOHOMUYECKME
3afaun, NpuBOAALLME K PA3HOCTHbIM ypaBHEHMAM. OO6LMe NOHATUA PasHOCTHbIX
ypaBHeHWA. OfHOPOAHble U HEOAHOPOAHbIE JIMHENHbIE Pa3HOCTHbIE YPaBHEHUS U
CTPYKTypa UX OOWWUX pelleHWid. PellueHne JSIMHENHbIX O4HOPOAHbIX Pa3HOCTHbIX
YPaBHEHWI C NOCTOAHHBIMU KO3PPULMEeHTaMN. CUCTEMbI AUCKPETHLIX YPABHEHWNIA 1
MX CBOMCTBA, METO/bl HAXOXAEHUA UX PeLUEeHWA.

Pasgen VI. HucnoBble 1 cTeNeHHble pAabI

6.1. Yucnosble paabl.

Uncnoson psg n ero cymma. LeicTBue Hag psgamu. MpocTeiilime CBOMCTBa
4MCNOBbIX PsAROB. Heobxoaumoe ycnosue CXOAUMOCTU psga. MapMOHMYECKUiA psga.
MpU3HaKM CXOAMMOCTIN YUCMIOBbIX PSAOB: KpUTepuit Kowm, NpusHaku cpaBHEHWUS,
npusHakn Oanambepa v Kowun, MHTErpanbHbId Npu3Hak. 3HaKornepemeHHble pAfdbl,
abCoMOTHasA W YC/IOBHAs CXOAMMOCTb. 3Hakouepedylowimecs pagbl, MpU3HaK
NeinbHuua. OueHka octaTka psga. CeoicTBa abCoMOTHO UM YCNOBHO CXOAALMXCA

PS0B.

6.2 CTeneHHble pAabl.

CteneHHble pagbl, TeopeMa Abens. Paguyc, nHTepsBan 1 06/1acTb CXOAMMOCTY
CTeneHHOro psaga. HenpepbIBHOCTb CyMMbl, MIHTETPUPOBaHMeE 1 ANdgepeHLMpoBaHne
CTeNeHHbIX psigoB. Paabl  Telnopa w  MaknopeHa. [ocTaToyHble YCNOBUA
NpeacTaBneHns QyHKUUKU psgoM Teinopa. Pa3noXeHWe OCHOBHbLIX 3/leMeHTapHbIX
GyHKUMA B pag Teinopa. [pumeHeHne psgoB  Tenopa B MPUGIMMKEHHBIX
BblUMCNIEHUAX.

Pasgen VII. MaTtemaTtnyeckoe nporpaMmmMmmpoBaHue

7.1. JInHeiiHOe NporpaMmMupoBaHue.

OCHOBHble MOCTAHOBKW 3aja4y JIMHeAHOro nporpammupoBaHuns  (3/110).
CeomeTpuyeckunin (rpaduueckunin) meton peweHns 3/1M. CUMNAEKCHbIA MeTOA
peweHns 3JIM. Teopus [ABONCTBEHHOCTW. 3ajava MNMaHUPOBAHMSA TEXHOMOTWIA.
3afaya nnaHMpPoBaHUS YPOBHEN npou3BoAcTBa. puMeHeHMe nakeTa MpUKNagHbIX
nporpamm QSBR n EXCEL ans peweHuns 3agay MHEAHOro NporpaMmmmnpoBaHus.

7.2. TpaHcropTHasa 3agava.

TpaHcnopTHasa 3afjaya MO KPUTEPUD CTOMMOCTW W 334ayn TPaHCMOPTHOrO
TUNa C MakCUMM3aunen n MUHUMU3aLMen LeneBoin yHKuun. MeTog noTeHumanos
ONA peleHna TPaHCNOPTHbIX 3agad. [NMpumeHeHMe nakeTa NpUKNagHbIX nNporpamm
QSBR n EXCEL ana pelwleHnsa TpaHCNOPTHbIX 3a4a4.



7.3. LenoymncneHHoe nporpamMmmmnpoBaHue.

lMocTaHOBKa 3afay LEe/I0YNC/IEHHOro MporpaMmmumpoBaHus: o6buas 3agada o
pacnucaHun, 3agadya KOMMUBOSXKepa, 3afayvm 0 pa3dueHun, MOKPbITUM N YNaKOBKeE,
3afla4a 0 pasmellleHMn 0bopyaoBaHuMA, 3afada packposi. MeToabl BETBEM N rpaHuL.
MeTo/ibl OTCEYEHWIA.

7.4. HennHenHoe nporpammMmnpoBaHue.

MocTaHOBKa 3afayM HeMHENHOro MPorpaMMUpoBaHna U ee reomMeTpuyeckas
nHTepnpetaymsa. MeTtof MHOXMTeNeN JlarpaHXa. BbinyKk/ble 1 BOrHYTble (DYHKLMW.
3afayn BbINyKNOro nporpamMmMmupoBaHuda. Teopema KyHa-Takkepa. [loHATME O
NOKaSIbHOM Y rfobasibHOM onTumMyme. [pagveHTHble METOAbl peLleHns 3afad
HENMHENHOro  MporpaMMuMpoBaHus. TpuBNMKeHHble MeTOAbl pelleHns  3afad
HENMHENHOro MPOrpaMmmMmnpPoBaHus ¢ cenapabenbHbIMU QYHKUMAMKU. KBagpaTuyHoe
nporpaMmmMupoBaHne. FNpuMeHeHMEe MakeToB MPUKIaAHbLIX MporpamMmm And peLleHus
3afja4 He/IMHENHOro NPOrpamMMupoBaHuS.

7.5. AnHaMmunyeckoe nporpaMmmMupoBaHue.

[MoHATME O AMHAaMWYeCKOM MpPOrpammMupoBaHuK: MNPUHLAMN ONTUMaIbHOCTU
BennmaHa, (yHkuma bBennvada. [lMpumepbl  3afay, pellaeMbiX  METOLOM
ANHAMUYECKOro NnporpaMmMmpoBaHuns. BbluncnutenbHas cxemMa  MeToja
AVNHAMWYECKOro nporpaMMupoBaHus. [uHamuyeckue 3agaym Bbibopa Hambonee
paLMoHasIbHOro MapLipyTa AOCTaBKMU rpysa, ONTUMa/IbHOrO pacrnpefeneHns CpeacTs
Ha pacliMpeHVe NPOW3BOACTBa, OMNpeAesieHns ONTUMa/IbHOW CTpaTernm 3ameHbl
06opyaoBaHus, (hOpMUPOBAHUSA ONTUMASIbHOW NpPorpaMmmbl NPOM3BOACTBA C YYETOM
3anacoB. NpumeHeHne naketa Network Optimization (ceTeBor onTMMM3aLuKn) 4N
BblbOpa Hanbosiee 3KOHOMHOTO MapLUpyTa LOCTaBKY rpy3a.
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METOANHECKWE PEKOMEHAALIN MO OPTAHUSALIM
BbINO/IHEHKO CAMOCTOATE/IbHOW PABOTbI OBYHAIOLLMNXCA MO
YYEBHOW ANCUNTTJTMHE

B 0BfafieHMN 3HaHMAMMW Y4Ye6HOW AMCUMNANHBI BaXKHbIM 3Tanom sBAseTCs
camocTosTeNbHasi paboTa CTY/AeHTOB.

OCHOBHbIMW HanpaBneHUAMU CaMOCTOATENbHON PaboThbl CTYAEHTA ABNAOTCS:

NnepBoHayaibHO  MoAPO6HOe  O3HAKOM/IEHWE C  MPOrpaMMmoi  yyeGHoI
AVNCUMMANHDI;

03HAaKOM/ieHMe CO CMWCKOM PEKOMEHAYeMoli nuTepaTypbl N0 Yy4eGHOM
OUCUMNAMHE B LENOM M ee pasfenam, Hanvmume ee B OMOAMOTEKE U APYruX
[OCTYMHbIX UCTOYHMKAX, WU3y4YeHUe HEeOOXOAMMON nuTepaTypbl MO Teme, MoAGop
[OMONHUTENLHOW NUTEPATYpbI;

M3yyeHWe W pacluMpeHMe NEeKUMOHHOTO MaTepuana npenogaBaTens 3a cueT
cnewuunanbHo nUTepaTypbl, KOHCYNbTaLWiA;

MNoOAroTOBKa K CEMUHAPCKMM (MPaKTUYECKUM) 3aHATMAM MO CreuuanbHo
pa3paboTaHHbIM MaHaM C U3yYeHMEeM OCHOBHOW W A0MONHUTEIbHON NNTepaTypbl;

NOAroTOBKA K BbIMOMHEHMIO AMArHOCTUYECKMX (DOPM  KOHTponst (TecTl,
KON/TOKBUYMbI, KOHTPO/bHbIE PaGoThl U T.M.);

NOArOTOBKA K 3aUeTaM, 9K3aMeHy.

NMEPEYEHb PEKOMEHAYEMbIX CPEACTB ANATHOCTUKN

PeKOMeHﬂ,yeMble (bOprI TeKyU.LeVI aTTectaynmn - 3a4eT, IK3aMeH.

OCHOBHOIA TeopequeCKmﬁ MaTepunan nanarae€tcqa Ha NEKUMNAX U 3aKpeEndeTca
Ha MPaKTUYECKNX U na6opaTopr|x 3aHATUAX. TeKyU.LMVI KOHTPO/Ib OCYLECTBNAETCA
nyTemM oOfipoca Ha NpPakKTU4eCKNX 3aHATUAX, MNpPoBeAeHNA CaMOCTOATE/IbHbIX W
BbIMOMHEHUA UHOMBUAYANbHBIX 3a,an|/||7|. B TeueHue CEMECTPOB N3YyYEHUA yqe6H01‘/’|

ANCUMNAVHBL NpeAyCcMaTpUBaeTCA MpoBeAeHMEe TPeX [BYX4YaCOBbIX KOHTPOJbHbIX
pabor.



