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HOACHUTEJBHASA 3AIINCKA

B HacTosimiee Bpems B CBA3U € BO3POCIIEH POJIBIO MATEMATUKU B COBPEMEH-
HOU HayKe M TEXHUKE OOJIbIIOE YHUCI0 OyAyHIMX SKOHOMHUCTOB, HHXXEHEPOB, NICH-
XOJIOTOB, COLIMOJIOTOB U JPYTHX CHELUUAIUCTOB HYKIAIOTCS B CEPbE3HOW MaTeMa-
TUYECKOM MOJArOTOBKE, KOTOpasi JaBaja Obl UM BO3MOYKHOCTh MAaT€MaTHYE€CKUMU
METOJIJaMU MCCIIEZIOBATh HIMPOKUN KPYT HOBBIX MPOOJIEM, UCIIOJIB30BATh TEOPETH-
YEeCKHE JTOCTHKEHUS Ha MPAKTUKE, PUMEHSITh COBPEMEHHbBIE MH(POPMALMOHHbBIE
TEXHOJOTHH. {7151 3TOro HEOOXO0AUMO IMOJIyUYE€HUE MTPaBUIIBHOIO OOILEro MpeacTaB-
JIEHUSI O TOM, YTO TAKOE€ MaTeMaTHWKa U MaTeMaTU4ecKas MOJEJb, B YEM 3aKIII0Ya-
€TCSl MaTeMaTUYECKU MOJAXOJ K M3YyYEHHUIO SIBJIEHUM PEAJbHOIO0 MHpA, KaK €ro
MO>KHO MPUMEHSTh U YTO OH MOKET J1aTh. COBPEMEHHBIN CIELHAIACT JOJDKEH XO-
pOILIO BJIAJIETh OCHOBHBIMU MAaT€MaTUYECKUMU MOHSTHIMU, UJAEIMH U METOAAMU
VCCJIEIOBAHMS 33]1a4, IPUHATHS PEIICHUI HA OCHOBE MATEMATHYECKOTO0 MOJEIIH-
poBaHus. MareMaTnyeckue MOJEIN U METOJbl MX MCCIECIOBAaHUs, IIUPOKOE MPHU-
MEHEHHE WH(POPMAIMOHHBIX TEXHOJIOTUH OTKPBIBAIOT HOBBIE BO3MOKHOCTU JIJIst
YCHEIIHOTO MCIOJIb30BAaHUS CHJIBI U MOIIM MaTEMaTUYECKUX MOHATUNA B pa3iny-
HBIX 00JIACTAX YEIOBEUECKOW AesTeNbHOCTH. i1 CeHaTMCTOB MO IKOHOMUKE U
YIPABJICHUIO MaTEMATHUKa B OOJbILIEH MEpE SIBISETCS NHCTPYMEHTOM 00pabOTKU U
aHanu3a uH$OpMalK, MPUHATHS pelieHui 1 ynpasieHus. OBiajeHe OCHOBHBI-
MU MaT€MaTU4YECKUMH MOHSTUSAMU M METOJIaMU IO3BOJMT OyAyIIEeMYy cIieluau-
CTy CBOOOJHO OPHEHTHPOBATHCS B Pa3HOOOPA3HBIX MAaTEMaTHUYECKUX MOJEISIX U
METO/aX, YCHEUIHO NPUMEHATh MX JJI1 PALMOHAIBHOTO M JaXXe ONTHUMAaJIbHOTO
PELICHUS CIIOKHBIX 3KOHOMHMUYECKHMX 3a/1ad, aKTUBHO OCBaMBaTh M HCIOJIb30BAaTh
COBpPEMEHHbIE HH(POPMALTMOHHBIE TEXHOJIOTHH.

Kak ormeuaer JI.JI. KyapsiBuer (M30pannbie Tpyasl. T.3. MbIciau o coBpe-
MEHHOHM MaTeMaTtuke u ee npernonaBanuu. — M.: @usmariur, 2008. — C. 325-326)
«...eCTECTBEHHOHAYYHOE M MaTeMaTHYeCKOe 0Opa30BaHUE HYKHO HE TOJIBKO IJIf
TOT0, 4YTOObI COOOIIMTH Yy4YalIUMCSl ONpEACNICHHbIE CBEICHUS M0 H3y4aeMbIM
npeaMeram, HO U IOTOMY, YTO OHO CIIOCOOCTBYET MOHUMAaHHIO 3aKOHOB, KOTOPBIM
HNOUYUHSETCS. OKPYKAIOIMKH HAac MUp, U, CIEI0BATEIbHO, (POPMHUPYET MHUPOBO3-
3pEHHE YYallluXCs, a MOATOMY SIBJISETCS YacThbi0 T'YMAaHUTApHOTO, B IIMPOKOM
CMBICIIE 3TOrO CJIOBa, 00Pa30BaAHMS, YACTHIO OOIIEYEIIOBEUECKON KYIbTYPhl, KOTO-
pasi He MOKET ObITh BOCIOJIHEHA M3YYEHHUEM YHMCTO TYMAHUTAPHBIX JAUCIMILIMH.
Tak, HanpuMep, MpenojaBaHue MaTEMATUKN UMEET CBOEH LIETbI0 HE TOJIBKO O3Ha-
KOMJICHHE y4YalIUXCsi ¢ MaTeMaTHUYECKUMHU MOHSATHSIMH U BHIPAOOTKY HaBBIKOB HX
UCIIOJIb30BaHUsl, HO U PAa3BUBACT MBIIUICHUE, YUUT JIOTHUECKU MBICIUTh, OTOpaChI-
BaTh TO, YTO HECYLIECTBEHHO JUISI PELICHUS MOCTABJIEHHOM 3a/1a4d, BOCIIUTHIBAET
ACTETUYECKUE YYBCTBA M UYBCTBO YECTHOCTHU Iepes camuM coOoil. Utak, nuzyuenue
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€CTECTBEHHOHAYYHBIX JUCIUIUIMH U MAaTEMATUKHU SIBISETCS HEOOXOAMMBIM YCIIO-
BUEM /Ui TMPABWIBHOIO (POPMHUPOBAHUS MOJTHOLIEHHOM JMYHOCTU Y4Yalllerocs.
OTo# e’ MOKHO JOOUTHCS TOJIBKO B TOM CIllydae, €Ciu Ha MPEeAMEThI €CTECTBEH-
HOHAYYHOTO IIMKJIAa U MAaTeMAaTUKy OyJeT OTBEJIEHO JOCTATOYHOE KOJIMYECTBO Ya-
COB, HEOOXO/IUMBIX HE TOJILKO JJIsl 3HAKOMCTBA C MOHATUSIMHU, U3y4a€MbIMH B 3TUX
JTUACIUIUIAHAX, HO W JJIS OBJIQJICHWUS UMH NPHU TMOMOIIHM PEIIEHUS JOCTATOYHOTO
KOJIMYECTBA 3a]1a9».

Ilenvro yueOHOW MUCIMIUIMHBI «BhICIIas MaTeMaTUKa» SBISICTCSI 0O3HAKOM-
JICHUE CTYJICHTOB C MaTEMaTUYECKUMU MOHATUSIMU, METOJAMU U HABBIKAMU UX HC-
IIOJIb30BAHUSA U1l PELICHUS TUIIOBBIX INPUKIIAIHBIX 3a/1a4, a TAKXKE Pa3BUTHUE HUX
JIOTUYECKOTO MBILIIJICHUS.

B cBsi3u ¢ 3THM, NIpHU U3JIOKEHUU IUCUUILINHBI «BbICIIas MaTeMaTuKay Ha

MEepPBOM CTYIMEHM BBICIIETO SKOHOMHUYECKOTO 00pa30BaHMs Tepe]] penoaaBaTess-
MU CTaBATCS CIEAYIOIINE 3a0auu.

® paccMaTpuBas MaTeMaTUYECKYI0 KyJIbTYpy KaK 4acTh OOIIEYEIOBEYECKOMN
KyJbTYPBI, CIIOCOOCTBOBATh (POPMHUPOBAHUIO BBHICOKOHPABCTBEHHOW TpPak-
JTAHCKOW MO3UIIMHN CTYJACHTOB, CTAHOBJICHUIO 1IETIOCTHOW BBICOKOMHTEIICK-
TyaJIbHOW JTMIHOCTH, CTIOCOOHOM peraTh CII0KHBIC aKTyaJbHbIC 3aa4H,

e chopMHUpOBaTH COLMATIBLHBIE KauecTBa, HEOOXOIUMBIE JUIsi OCO3HAHHOTO
ydacTusi B OOIIECTBEHHO-TIOTUTUYECKOM JKU3HU CTPAHBI;

® 1aTh MPEACTABJIICHHE O MECTE MAaTEMATHKH B CHCTEME €CTCCTBCHHBIX M KO-
HOMHUYECKUX HAyK; O HEPa3pPHIBHOM CIMHCTBE MPHUKIAAHOW M (DyHIaAMEH-
TaJbHOW MATEMAaTUKH, O TPEUMYIIECTBAX MATEMaTHYECKOTO MOJCITHPOBA-
HUS U €r0 YKOHOMUYECKOM 3P(HEeKTUBHOCTH;

® O03HAaKOMHUTBH CTYJEHTOB C OCHOBHBIMU TIOHSTHSIMH W METOJAMH COBPEMEH-
HOM MaTeMaTHK{ W HAYYUTh CTYJIECHTOB MPHUMCHIThH MaTeMaTHYECCKUE 3HA-
HUS TIPU UCCIICIOBAHUN PEATBHBIX S3KOHOMUYECKHX MTPOIIECCOB;

® Ppa3BUTH y CTYJACHTOB CIIOCOOHOCTHU K JIOTHUYECKOMY MBIILICHHUIO;

® BOCTIHUTAaTh y CTYJACHTOB MOTHBAIIMIO K TTyOOKOMY M3yYCHHIO MaTEMaTHKHU
KaK sI3bIKa OOINEHWs SKOHOMHCTOB, 0€3 KOTOPOTO HEBO3MOXXHO OBIAJIEThH

CHEIUaTbHBIMHA JUCIUIUIMHAMH, HEOOXOIUMBIMU UM B WX OyIyIIed mpo-
(dheccuOHAILHOM IeSITEILHOCTH.

VuebHas nucruiuinHa «BpIciias MaTeMaTHKa» SBISICTCS TEOPETUUSCKOU OC-
HOBOM 71l M3YYCHUS YUEOHBIX AUCIUIUIMH: « DKOHOMHUYECKAs Teopus», « MHKpPO-
AKOHOMHKAaY, «MakpodkoHOMHKa», «CTaTUCTHKA», « IKOHOMUKO-MATEMaTUUECKUE
METObI U MOJEIN» U JIP.

B pe3ynbraTe u3yueHus: yueOHON AUCUUIUIMHBI CTYACHT JOJIKEH
3HaAmMb:
— MaTpUYHOE UCYUCIICHUE U CUCTEMBI JIMHEWHBIX YPABHECHUH;
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— OCHOBBI BEKTOPHOTO UCUHCIICHUS

— METO/Ibl aHATUTUYECKOU F€OMETPUH;

— MaTeMaTUYeCKui arnmnapaT GQyHKIUNA OHONW U MHOTUX TIEPEMEHHBIX;

— nuddepeHuanbHOE U UHTErPaIbHOE UCUUCIICHUE;

— OCHOBBI AuG hepeHnanbHbIX YpaBHEHUH;

— YKCIJIOBBIE U CTETICHHBIC PSbL;

— METOJIbI PEILICHHUS 3a/1a4 Ha IKCTPEMYM;

ymenu:

— pemiaTh 3a7a4il MaTPUIHOW anreOpbhl, aHATUTUICCKON TEOMETPUHA U MaTe-
MaTHYECKOTO aHaJN3a, aHATM3UPOBATh 3a7a9i ¢ SKOHOMHUYECKUM COJICPKAHUEM;

— WCCJIEIOBATh ONTHUMH3AIMOHHBIC 33/1a4l METOJaMH MaTeMaTHIEeCKOTO MPO-
TPaMMHUPOBAHMSI C UCTIOJIb30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOTH;

enaoemu:

— METOJIMKOW TPUMEHEHHS] METOJIOB MATPUYHOU aireOpbl, aHAIUTUYECKOU
reoMeTpuu, TudPepeHInanTbHOro U UHTErPaIbHOTO WCYUCIICHUS PEIICHUU MaTe-
MaTUYECKUX U DIKOHOMHUYECKHUX 3a/1a4.

CornacHo 00pa3oBaTebHBIM CTaHJApPTaM BBICIIETO 00pa30BaHUs JJiA BCEX
MEPEUUCICHHBIX SKOHOMUYECKUX CICIUAIBHOCTEH TUTOBas yuyeOHas mporpamma
paccuntana Ha 328 yacoB, U3 HUX ayAUTOPHBIX 3aHsATUN 148 uacos. [IpumepHoe
pacrpeiesieHre 1Mo BUJaM 3aHITHI: JIEKIUN — 74 yaca; IPaKTUYECKUX 3aHATHH —
74 yacos.

B TeueHue mepBBIX ABYX CEMECTPOB M3YyUCHHUS TUCIUTIINHBI MPEIyCMaTpH-
BAETCS MIPOBEACHHUE MPeEX 08yXUaAco8blX KOHMPOIbHBIX PAGOm.

Pexomenmyembie GOpMBI TEKYIIETO KOHTPOJISI — 3a9€THI M DK3aMCHBI.



INPUMEPHBIN TEMATUUYECKHUM ILIAH

KommuectBo AYAUTOPHBIX YaCOB

Ne HasBanue paszena, TeMbI IlpakTie-
n/n Bcero | Jleknuu | ckue 3aus-
THA
Pa3nen |. OcHOBBI TEOPUY MHOMXKECTB U 4 9 9
MaTeMaTH4YeCKOi CUMMBOJIUKH
1.1 | DnemMeHThl TEOPUH MHOYKECTB 4 2 2
1.2 | KommiekcHbIe yncia
Pasznea II. BekropHas anredpa u
! P P 20 | 10 10
MATPHUYHOE UCYHUCIEHHE
2.1 |BexTopHas anrebpa 4 2 2
2.2 |Matpu4yHO€ UCUUCIICHHE 8 4 4
|Crctembl IMHENHBIX ypaBHEHUN 1
2.3 P 8 4 4
HEPABEHCTB
Paznea |11. Ananurudeckas reomerpust 10 4 6
3.1 |AHanuTHyeckasi reOMETPHsI Ha TIIOCKOCTH 6 2 4
39 DJIEMEHTHI aHATUTHYECKOW TEOMETPUH B 4 9 5
"~ |mpocTpaHCTBE
Pa3znen IV. MaTtemaTnuecknid aHAJIH3 56 28 28
4.1 |YucnoBas moCIIeIOBATEIBHOCTD M €€ Tpeiel 4 2 2
4.2 |OyHKIMsS 0JJHOW BENIECTBEHHON MEPEMEHHOM 8 4 4
43 Jludbdepennnansuoe ucuncienne GyHKIHA 12 6 6
" |onHo¥ BelleCTBEHHOM NEPEMEHHOM
4.4 |OyHKIIMM MHOTHX TIEPEMEHHBIX 12 6 6
4.5 |[lepBooOpa3Hasi 1 HEONPEAEICHHbIA HHTErpall 8 4 4
4.6 |OnpeneneHHBIN UHTETPAI 12 6 6
Paznen V. Inddepenunanbubie u 12 6 6
TUCKPeTHbIEe YPABHEHHSI
|O6p1kHOBEHHBIC MU DEepeHITnaTbHbIC
5.1 Audepent 12 6 6
ypaBHEHUS
5.2 |luckpeTHble ypaBHECHUS




Paznen VI. UncsioBble U cTeneHHbIE PSIAbI 12 6 6
6.1 |[YucnoBbie psabl 6 3 3
6.2 |CteneHHbIC psiIbl 6 3 3

Pa3gea VII. MaTemaTuueckoe

[IporpamMupoBaHue 34 18 16
7.1 PJluneliHoe NporpaMMHpPOBaHUE 8 4 4
7.2 [TpancnoprtHas 3a1aya 8 4 4
7.3 |llemounciieHHOE MPOrPaMMHUPOBAHNE 4 2 2
7.4 |HenuueliHOE NporpaMMHpPOBaHUE 8 4 4
7.5 |[lunaMuyeckoe mporpaMMUpPOBaHHE 6 4 2

Bcero mo aucuuninHe 148 74 74




COLEPKAHUE YYEBHOI'O MATEPHUAJIA

Paznen |. OcHOBBI TEOPUM MHOKECTB M MaTeMAaTHYeCKOH CHMBOJIMKHU

1.1. D1eMeHTbI TEOPUH MHOMKECTB.

DJIEMEHThl TEOPUM MHOXKECTB M MaTeMaTH4yecKou soruku. Jlornueckue
CHUMBOJIbI, OMEpally HaJ MHOXecTBamu. JlekapTOBO MPOU3BEAECHUE MHOKECTB.
OxoHomMuYeckue mnpumMepbl. OCHOBHBIE YHCIIOBBIE MHOXECTBAa. TOYHBIE W
NpUONMKEHHBIE ~ 3HAYEHUS  BEJIMYMH.  AOCOIIOTHasT W OTHOCUTEJIbHAS
norpemHocTd. Heobxoaumoe U nocTatodHoe yciuoBus. MeTos mMaTeMaTHYeCKOM
nHaykuuu. buaom HeroToHa.

1.2. KoMmieKcHbBIE YHCJIA.

KoMriekcHple 4mcia W JEHCTBHS HaJad HUMH. | coMeTpuyecKas
HWHTEpIIpeTalusl KOMIUIEKCHBIX 4ucesl. AnreOpandeckas, TPUTOHOMETpUYECKas U
nmokaszareiibHass (OopMbl KOMIUIEKCHBIX uucesn. ®Dopmynsl MyaBpa u Diiepa.
W3Bneyenne KOpHSA M3 KOMIUIEKCHOTO uyuncia. CBOWCTBa  KOMILIEKCHO-
CONPSHKEHHBIX BhIpaKeHMM. [IpMeHeHre KOMITJIEKCHBIX YHCe]T.

Pazpgeu II. BekropHas anredpa u MAaTpU4YHOE HCYHUCIICHHE

2.1. BexTopHas ajreopa.
[TonsiTHe BeKTOpa Ha TUIOCKOCTH M B TPEXMEPHOM MpocTpaHcTBe. OCHOBHEIE

JIMHEMHBIE ollepanuu HajJ BekTopamu. [Ipoekuus Bekropa Ha och. JInHENHAs 3aBU-
CUMOCTh BEKTOpPOB. ba3uc Ha IJIOCKOCTM M B MpPOCTpaHCTBE. JlekapToBa cucrema
KoopauHaT. Pannyc-BeKTOp M KOOpAMHATHI TOUKHU. [[eleHne oTpe3ka B JaHHOM OT-
HoleHnH. CKaJlsipHOE MPOU3BENCHHE BEKTOPOB, €r0 CBOMCTBA M 3KOHOMMYECKAs
WHTEpIIpETanns. Y CJIOBUE OPTOrOHAIBHOCTH ABYX BEKTOPOB. OpHEHTAIUs TPOUKHU
BEKTOPOB B IPOCTPAHCTBE. Y CJIOBUE KOMIUJIAHAPHOCTH TPEX BEKTOPOB. JIMHENHbIE
npoctpancTBa. [loampocTpancTBo u auHeiHas o6onouka. basuc u pa3smMepHOCTh
JIMHEWHOTO MPOCTpaHCTBA. EBKIMAOBEI pocTpaHcTBa. Hopma BekTopa u ee cBOM-
ctBa. OpTOrOHAIBHBI U OPTOHOPMHPOBAaHHKIN Oasuckl. [Iporecc oproronanusa-
unu ['pamma-IlImuara.

2.2. MaTpu4HOe UCHHUCJICHUE.

[ToHsiTHe MaTpULBl U JIMHEWHBIE ONEpALIMM HAJ HUMHU. TPaHCIOHUPOBAHUE
Marpull. Cnen MaTpuibl. DKOHOMUYECKas UHTeprperanusa Marpuil. [lepectaHoBkH
U TpaHcno3uiuu. OnpenenuTesnd BTOPOro U TPEThero mnopsjaka. Aiaredpandeckue
JIOTIOJTHEHUSI 1 MUHOPBI. OmnpeaenuTend N-ro mopsjaka U ux cpoicTsa. IIpaBuna
BBIYMCJIEHUS Olpenenurenei, teopema Jlammaca. Onpenenurens TpOU3BEACHUS
Matpuil. OOpaTHas MaTpulila, CBOMCTBA OOpaTHBIX MaTpHUIll. MeTO/ bl BEIYUCIICHUS
oOpaTtHOM Matpuilbl. PaHT MaTpuIel, CBOMCTBA M €r0 BBIYHCICHUE. Y CIIOBHE
paBeHCTBa HYyJIIO omnpenenutens. Teopema o 06asucHom wmuHOpe. I[logoOHBIE
MaTtpullsl. [IpuBeneHre MaTpuIlsl K AMaroHaTbHOMY Buay. KBagpaTtuduasie (GopMbl
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u ux Marpuilel. [IpuBenenue kBaapaTudHOW (POPMBI K KAHOHHUYECKOMY BHUIY
OpPTOTOHAIBHBIM MPe0Opa3oBaHUEM. 3HAKOOIPEACICHHbIE KBAAPATUYHbIE (POPMBI.
VYcnoBust 3HAKOOTIPEAEICHHOCTH KBaJApaTUUHbIX (opM. Monens MexoTpacieBoro
Oananca B.B.JleonTtheBa. OTnuyuTenbHbIE YEPThI OEIOPYCCKOM HIKOHOMHYECKOM
MOJEJH.

2.3. CuctemMbl JIMHEIHBIX YPABHEHU U HEPABEHCTB.
CucreMbl TUHEHHBIX anreOpanuyecKkux ypaBHEHHM, O0OIIKE MOHATUS. DKOHO-

mudeckue npumepsl. Teopema Kponekepa-Kanemnu. Matpuunslii crocob perie-
Hus nuHenHbIX cucteM. @opmyiel Kpamepa, meron 'aycca. OqHOpOIHBIE U HEO-
HOPOJIHBIE CHCTEMbI JIMHEHHBIX ypaBHeHUH. CTpyKTypa oOmiero pemienus. [lons-
THUE O MPHUOJMKEHHOM PELIEHUM CUCTEMbl ypaBHEHHH. Pa3noxkeHue BekTopa IO
opToroHagbHOMy 0a3ucy. CoOCTBEHHbIE BEKTOPbI U COOCTBEHHbIEC 3HAUEHUS MaT-
pHUll, UX CBOWCTBa. XapakTepucTHueckue ypaBHEHHsA. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHbIE 3HAUYECHHUS CUMMETPUYHBbIX MaTpull. CucTeMbl JIHHEWHBIX Hepa-
BEHCTB. ['papmueckuii METOJ pPEIICHHUs CUCTEMbl JIMHEHHBIX HEPABEHCTB C JABYMS
nepeMeHHbIMU. [IpriMeHeHne 371eMeHTOB JMHEMHON anreOpbl B 3KOHOMHUKE. Mo-
JieNib MEXOTpaciaeBoro Oananca. OTIMUUTENbHBIE YEPThl OEIOPYCCKON SKOHOMMU-
YECKOU MOJEIHN.

Pazpnen |1l. AnannTnueckas reomerTpust

3.1. AHaauTHYecKasi reOMeTPHs HA MJIOCKOCTH.

[Ipenmer ananmTrueckon reomerpun. Meron koopaunat. Kpusas Ha mioc-
KOCTH U crocoObl ee 3a1anns. OCHOBHBIE BUIbl YPaBHEHHUS MPSAMOM. YTOI MEXIy
NPSMBIMH. Y CIOBUS NAPAJLIEIBHOCTH U NIEPIIEHANKYJIIPHOCTH ABYX NpsIMbIX. Pac-
CTOSIHME OT TOYKHM 10 NpsMOW. KpuBble BTOPOro mopsiaka: OKpy»KHOCTb, DJUIMIIC,
napaboJia, runiep6osia. [lapameTpuueckoe npeacTaBIeHUE TUHUM.

3.2. DjieMeHTbI AaHAJTUTHUYECKOI reoMeTPUM B POCTPAHCTBE.
[Ipocrenmue 3aga4n aHATUTUYECKOW F€OMETPUM B IPOCTpaHCTBE. [loHATHSA

ITOBEPXHOCTH U KPUBOW B NMPOCTPAHCTBE, UX ypaBHEHUs. OCHOBHBIE BUJIBI YPaBHE-
HUW TUIOCKOCTH M NPSIMOM B MPOCTPAHCTBE. YTOJ MEXKAY ABYMs HPSIMBIMHU. YTOII
MEXIY NPSMOU M IUIOCKOCThIO. PaccTtosgHue ot Toukn 10 miockoctu. [lonstue o
MTOBEPXHOCTSAX BTOPOTrO MOPSAIKA.

Pasznea V. MaTtemaTH4ecKuid aHAJIN3

4.1. YucooBasi mocjieI0BATEILHOCTD U €€ Mpejie.
YucnoBeie mnocnenoBarenbHocT. [Ipenen mocnenoBaTebHOCTH W €ro

CBOIiCTBa. beckoHEeUHO Malible U OECKOHEUYHO OOJIBIINE TIOCIIEN0BATEILHOCTA. MoO-
HOTOHHBIE€, OTPAHUYECHHBIE MOCJIEA0BaTEIbHOCTH. CBOMCTBA CXOJSIIUXCS TMOCIIE-



JIOBATEIBbHOCTEH U KpUTEPUN WX cXOAUMOCTH. CriocOOBI BBIUYMCIICHUSI TIPEICIIOB
MOCIIEIOBATENBLHOCTEN. UHUCIO «€» U €r0 SKOHOMUYECKAsI UHTEPIIPETALUSL.

4.2. DyHKUUM 0JIHOI BelleCTBEHHOM MepeMeHHO.

OyHKIMM, UX O0JACTU OINpEAeNeHUs U 3HAYEHWH, CrocoObl 3alaHus U
rpa¢uk pyHkunu. OCHOBHBIE XapaKTEPUCTHKU MOBeAeHUS (QyHKUUU. OCHOBHbBIE
aneMmeHTapHble  QyHkiuu. Cynepno3unus (QyHKIME, oOpaTHble (QYHKIUU.
HesBuble ¢pynxuuu. [lpenen ¢pyHknum B Touke U Ha OecKOHEYHOCTH. OCHOBHBIE
TeopeMbl O Tmpenenax (yHKUuH. 3ameuaTenbHble mnpezaenbl. OIHOCTOPOHHHE
npenensl. beckonedHo Manble 1 0eckoHedHO Oosblne GyHKIUU. HenpepbIBHOCTD
¢yHkun B Touke. CBoiicTBa HempepblBHBIX (yHKUIUHA. OAHOCTOPOHHSS
HENpepbhIBHOCTh. Touky paspbiBa GyHKIUI U X Kiaccudukanus. HempepbBHOCT
aneMeHTapHbIX (QyHkumidi. CpaBHeHuEe (QYHKIUH, CHMBOJBI «0» U «O».
OKBUBAJICHTHbIE (DYHKIIMHM, UX MPUMEHEHUE K BBIYMCICHUIO MPEAEIOB (DYHKIIMIA.
OyHKIMM, HENPEPHIBHBIE HA OTPE3KE, U MX CBOWCTBA: TeopeMbl Bemepmrpacca,
Komm o npoxoxaeHnu pyHKIUU yepe3 HOJb, Komu 0 mpoMeKyTOYHOM 3HAYEHUU.
HenpepbiBHOCTE 00paTHOUM (PyHKIIMU. PaBHOMEpHAas HENPEPHIBHOCTh (PYHKIIMU HA
OTpE3KE.

4.3. MuddepennuaibHoe ucuncjieHne (PyHKIUNA OTHOH BellecTBEHHOI
MepeMEeHHOM.

3amauu, TpUBOASIINE K TOHSATHIO MPON3BOHON. [IponsBoHas QyHkiuu, ee
reOMETPUYECKUN, (PU3NYECKHMM W OKOHOMUYECKUWA CMBICTBL.  YpaBHEHHE
KacaTeJbHOM M HOpManu K KpuBoWl. OIHOCTOpOHHME NPOU3BOJAHBIE. OCHOBHBIE
npaBwia nquddepeHunanibHoro ucuuciaenus. [IponsBoaHas cioxxHou, oOpaTHOU U
HessBHOW (QyHkuui. [IpousBoaHbie 3neMeHTapHbIX (pyHKmil. Jlorapudgmuueckoe
muddepenuupoBanre.  JuddepeHiupoBanue  napamMeTpUdYeCKH  3aJIaHHBIX
bynkuunid. uddepenuuan QyHKIUU, €ro reOMETPUYECKUI CMBICT U PUMEHEHUE
B MNpUOIMKEHHBIX BbIYMCICHUSIX. MHBapuanTHOCTH (QopMmbl auddepeHunana.
[TpousBoansie BbhicMX nopsiakoB. @opmyna JleitOnuna. JloKanbHBINA 3KCTpEMyM
dbynkuun. OcHOBHBIE Teopembl nuddepeniuanbHoro ucuncienus: Oepma. Poss,
Komm, Jlarpanxa. IlpumeHenue TteopeM. PackpeiTue HEONpeneneHHOCTEN,
npaBuio Jlonurana-bepuymmu. @opmyna Teitnopa. Ocrarounsiii uieH B Gopme
[Teano u Jlarpanxa. OcHOBHBIE pa3noxkeHus mo ¢opmyne Teinopa. [Ipunoxenus
dbopmysl Teitnopa. DxcTpeMymbl GYHKIIMU, CTallMOHApHBIE TOUKU. Heobxoaumoe
U JIOCTaTOYHOE YCJIOBHS JIOKAJbHOrO 3KcTpemyMa. Haunbonbliee M HauMeHbIee
3HaueHus (QYHKIIMKA Ha OTpe3ke. BrIMykiocTs u Touku meperuda. [[ocratounoe
ycioBue Bbinykioctd. HeoOxonumoe ycnoBue neperu6a. Jlocrarounbie ycaoBus
nepernda. BepTukanbHble ¥ HAKJIOHHBIE acCUMOTOTHI Tpaduka ¢pyHkuuud. OOmas
cxema uccieoBaHus (YHKIMM W TMOCTPOCHHE €€ rpaduka. DKOHOMHUYECKHE
NPWIOKEHUS:  TMpeAeNbHble  MOKa3aTedd B SKOHOMHUKE,  AJIACTHYHOCTh
HKOHOMHUYECKHUX MOKa3aTeaeil, MaKCuMU3aius TpruObUIH.
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4.4. ®yHKIMM MHOTHX IlepeMEHHbIX.

MHoxecTBa Ha IJIOCKOCTH M B IpocTpaHcTBe. lIpenenbHble TOYKHM MHO-
#ecTB. CBs3HBIC, BBITYKJIbIC, OTpaHUYEHHbIE MHOXKeCTBA. [loHsTHE QyHKIIMK MHO-
IMX NEPEMEHHBIX, IPUMEPHI U3 SKOHOMUKH. JINHUU ypOBHS, U30KOCThI, N30KBaH-
Tel. OgHOpOaHBIE (GyHKIMU. Beimykisie u BorHyThie Gpynkuuu. [Ipenen Qynkumnn
B TOYKE, MOBTOPHBIE npenensl. HenpepriBHOCTh. CBONMCTBA HEMPEPHIBHBIX (PYHK-
uuid. YactHele npous3BoAHbIE. [IpuMepbl NMPUMEHEHUs YACTHBIX MPOU3BOJHBIX B
skoHOMUKe. JuddepenmpyeMocTs QyHKIIMH MHOTHUX MEPEMEHHBIX, HEOOXOIU-
MbI€ U JIocTaTouHble yciaoBusi Auddepenumpyemoctu. [lonubit auddepenunan u
€ro CBA3b C YACTHBIMU Mpou3BOAHBIMU. [luddepentiupoBanue CioXHbIX QYHKITUH.
HNuBapuanTHOCTH (opMbl moHOTO Auddepennnana. [Ilpon3soanas no Hampasie-
HUIO U ee cBoicTBa. ['pamueHT GyHKIMM U €ro cMbIcia. YacTHble MPOU3BOJHBIC
BBICIIMX HOPSAAKOB. Teopema O paBEHCTBE CMEIIAaHHBIX MPOU3BOIHBIX. udde-
pEHLUAJIBI BBICITUX NOpAnKoB. SAkoouaH, matpuna ['ecce. ®opmyna Telnopa ais
¢yHKIMKM ABYX nepeMeHHbIX. [loHsTHE 3KCTpeMyMma (pyHKIMHM MHOTHX MEepeMeH-
HbeIX. HeoOxoanmoe U 10CTaToyHOE YCIOBHS 3KCTpeMyma. MeTosl HauMEHbIINX
kBagpaToB. HanbombIiee 1 HauMeHbliee 3HaueHusi GYHKIIUU B 3aIaHHOM 00JIaCTH.
VYcioBHbIM 3kcTpeMyM. Meton MHOXuUTenen Jlarpanxka. [IpruitoxkeHuss K 3JKOHOMHU-
4eCKUM MpodemMam.

4.5. IlepBooOpa3Has ¥ HeonpeaeJeHHbI HHTErpal.

[lepBooOpa3Has ¢(yHkuMHM U HeompenenaeHHbI uHTerpai. CBoiicTBa He-
ONPENIEICHHOr0 NHTErpana. Meron 3aMeHbl nepemMeHHoN. DopMyIia HHTErpupoBa-
HUS 1O yacTsM. Tabnuia HeolpeneaeHHbIX MHTerpajoB. VHTerpupoBanue mpo-
CTEHIIMX paIlMOHAIBHBIX JApo0Oeit. MHTerpupoBaHue paivoOHaIbHBIX (QYHKITHH.
HNHuTerpupoBaHue BbIpaKEHUM, COAEPKALIMX TPUTOHOMETpUueckue QpyHkuuu. He-
OepyIuecs HHTETPaIbl.

4.6. OnpenesieHHbIH HHTErpaJl.

3ajauu, TNPUBOJAIIME K  IOHATHUIO  ONPENEJIEHHOTO  HMHTErpasa.
OmnpenenenHplii uHTErpan. OCHOBHBIE CBOMCTBAa ONPENEIECHHOTO WHTErpaja.
VYcnoBuss uHTerpupyemoctu (GyHkumid. MHTerpan ¢ mnepeMeHHbIM BEPXHUM
npeaenoMm u ero auddepenuupoBanue. Popmyna Herotona-JIeiOHua. 3ameHa
NEepeMEHHON B ompe/ieIeHHOM uHTerpaine. GopMyia MHTETPUPOBAHUS O YacTsIM
JUISL ONPENEJICHHOro WHTerpaina. ['eoMeTpuyeckue NpHIIOKEHHUS ONpeNeIeHHBIX
MHTETPAJIOB: BBHIYHMCIEHUE IUIOMIAJIeH IJIOCKUX (Uryp, oObeMoB Tel, JJIUH YT,
TUIOIIAAEH ITOBEPXHOCTEMN BpAILICHUS. DKOHOMHMYECKHE MPUITIOKECHUS
ONpe/eNieHHbIX HHTerpanoB. HecoOCTBeHHblE WHTErpalbl W TMPU3HAKH UX
CXOJIUMOCTH.
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Pasznen V. Indpepennuaibablie U AUCKPEeTHbIE YPABHEHUS

5.1. OobikHOBeHHBIE TU(epeHunATbHbIE YPABHEHUS.

OCHOBHBIE  TIOHSATHSL  TEOPUM  OOBIKHOBEHHBIX UM PepeHIHaTbHbBIX
ypaBHEHUH, o0Illee W YacTHOE pelleHue. MaremaTH4ecKkoe MOJCIUPOBAHUE B
HPKOHOMHUKE U TEXHUKE C MOMOIIbI0 AuddepeHnaibHbIX ypaBHeHUH. 3amaya
Kormm. Teopema CYILIECTBOBAHUS u €AMHCTBEHHOCTH perieHusl.
HuddepennnanbHbie ypaBHEHUS IEPBOTO MOPSJIKA U METOJIbI UX UHTETPUPOBAHUS.
Jluneitnble nudQepeHanbHbIe YpaBHEHHs] TMEPBOTO M BTOPOTO  TMOPSIKOB.
OpHopoAHBIE M HEOJHOPOJHBIC JHMHEHHBIE AudQepeHnanbHble ypaBHEHUS
BTOPOTO TMOPSAJKA C IMOCTOSHHBIMH KOX(p(UIIMEHTAMH U CIECUHaIbHOW MpaBoOi
4acThI. XapaKTEPUCTUUYECKOE ypaBHEHUE. JIMHEWHAas HE3aBUCUMOCTbh PELICHUM.
Meton Jlarpanka Bapualuv MOPOU3BOJIBHON MOCTOSIHHOM. OOIKME MOHSTUS O
nuddepeHaNbHBIX ~ YpPAaBHEHHUSX  BBICHIMX  TOPSIIKOB. [Tpunoxenus
nuddepeHINATBHBIX YPaBHEHUH K PEHICHUIO 5KOHOMUYECKUX 33/1a4.

5.2. IuckpeTHble ypaBHEHHUS.

JluckpetHsbie (pa3HOCTHBIE) ypaBHEHUSI. Koneunsie Pa3HOCTH.
DKOHOMHUYECKHUE 3aJlayd, MPUBOASAIINE K Pa3HOCTHBIM YypaBHeHUsM. OOmiue
MOHATUS PA3HOCTHBIX YypaBHeHUU. OMHOPOJHBIE W HEOJHOPOJIHBIC JMHEHHBIC
Pa3HOCTHBIE YpaBHEHUSI U CTPYKTypa UX OOIIMX perieHuil. PemieHne TuHEHHBIX
OJIHOPOJHBIX PA3HOCTHBIX ypPaBHEHUN C TOCTOSHHBIMU Kod(dduimeHTamu.
Cuctembpl TUCKPETHBIX YPAaBHCHHMA M WX CBOWCTBA, METOABl HAXOXKICHUS WX
pEILICHUI.

Paznen VI. UnciioBble U cTeneHHbIE PSIAbI.

6.1. YucoBble psabl.

Yucnosoii psg u ero cymma. Jlencreue Han pagamu. [Ipocreimme cBoiicTBa
YUCJIOBBIX PsAn0B. HeoOxomumoe yciaoBrue cXOAUMOCTH psaaa. ['apMOHMYECKUN PsI.
[Ipr3HaKyu CXOAMMOCTH YUCIIOBBIX PsIIOB: Kputepuil Komu, npu3Haku cpaBHEHUs,
npusHaku J[anam6epa u Ko, nHTErpanbHblil Tpu3Hak. 3HAKOMIEPEMEHHBIE PSIJIbI,
a0COJIIOTHAS W YCJIOBHAsl CXOJAMMOCTb. 3HaAKOUEpEAYIOImuUecs psibl, mpusHak Jleu-
onuta. Onenka ocrarka psjaa. CBoiicTBa aOCOTIOTHO M YCIOBHO CXOJSAIIUXCS PSi-
JIOB.

6.2 CreneHHble PABbI.

Crenennsble psiabl, Teopema Abens. Paguyc, uHTepBai U 00JaCTh CXOUMO-
CTU CTENEHHOTO psifa. HempephlBHOCTh CyMMBI, HHTETpUpoBaHue U auddepeHiu-
poBaHue CTENEHHBIX psanoB. Panel Tennopa u MakiiopeHa. [locratouHbsle yCia0BUs
npeacTaBieHust GyHKIuu psjgoM Teinopa. PaznoskeHue OCHOBHBIX 3JIEMEHTapHBIX
dbyukiuit B psaa Teinopa. [Ipumenenue psinos Teinopa B mpuOIMKEHHBIX BBIUKC-
JICHUSAX.
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Paszpen VII. Maremaru4eckoe mporpaMMHupOBaHHe

7.1. JIuneiiHoe nmporpaMMupoBaHue.

OcHoOBHbBIE TOCTAHOBKH 3aj7a4 JIMHEeWHOro nporpammupoBanus (3JII1). T'eo-
MeTpuueckuid (rpadudeckuit) meron pemienus 3JII1. CuMiekcHbI MeTO pelieHus
3JII1. Teopusi ABOMCTBEHHOCTH. 3ajJiaya IJIAHUPOBAHUS TEXHOJIOTHM. 3a/1aya TUIaHU-
pOBaHUsl YPOBHEN MpOU3BOACTBA. lIpMMEHEeHHE NakeTa MPUKIAIHBIX MPOTPaMM
QSBR u EXCEL pist permenus 3a1a4 JMHEHHOTO MPOTPaMMHUPOBAHHMSL.

7.2. TpancnopTHas 3aaayva.

TpancniopTHas 3a7a4a 10 KPUTEPUIO CTOMMOCTH M 33Ja4X TPAHCIIOPTHOTO TUIIA
C MaKCHMH3allMell 1 MUHAMU3ANUEH 1ejeBor (yHKIMHA. MeToJl MOTeHIIUAIOB IS
pelIeHns] TPAaHCHOPTHBIX 3anad. [IpuMeHeHHMe mnakera NPUKIAAHBIX IIPOrpaMm
QSBR u EXCEL a5 petiennst TpaHCIOPTHBIX 33/1a4.

7.3. llesiounc/ieHHOE POrPAMMHUPOBAHMNE.

IToctaHoBKa 3a/1ayd IEJIOYMCICHHOTO MPOrpaMMUPOBAHMSA: oOIas 3ajada o
pacnucaHuy, 3ajlaua KOMMHUBOSDKEPA, 3a7a49 O pa30MEHUH, TOKPHITHH U YIIaKOBKE,
3a/1ada 0 pa3MelIeHuH 000pya0BaHus, 3a7a4a pacKposi. MeTo bl BETBEH U I'paHMII.
MeToabl OTCECYECHUH.

7.4. HeqinHeiliHOe MPOrpaMMHUPOBaHMe.

[loctaHOBKa 3aauyu HEIMHEWHOIO MPOTPAMMHUPOBAHMS U €€ T€OMETpHYECKas
uHTeprperanus. Meton MHoxkutenel Jlarpanka. BeImykiibie 1 BOTHYThIE (DYHKIIHUH.
3amaun BBINYKIJIOTO nporpammupoBanus. Teopema Kyna-Takkepa. Ilonstue o Jo-
KaJbHOM U TJI0O0AJIHOM ONTUMYyME. [ 'paieHTHbIE METOIbI PEIICHUS 33a4 HEJIMHEH-
HOro nporpamMmmupoBanus. [IpuOarkeHHbIE METOAbl pElIeHUs] 33aad HEJIMHEHHOIO
pOrpaMMHUPOBaHUs ¢ cenapadbenbHbIMU QyHKUMsAMU. KBaspatnyHoe nmporpamMmmMupo-
BaHue. [[pumMeHeHne nakeToB MPUKIAIHBIX MPOTrPaMM JUIsl PEILICHUS 3a/1a4 HEJTUHEH-
HOI'O IPOrPaMMHUPOBAHMS.

7.5. IlmHaMn4ecKoe MpOorpaMMMIpoOBaHue.

[loHsiTHE O AUHAMHUYECKOM MPOTPAMMHUPOBAHUM: MPUHIMUI ONTUMAIBHO-
ctu bennmana, pynkuus bennmana. [Ipumepsl 3aiad, pemaeMblx METOAOM JU-
HaMHY€CKOTO MPOrpaMMHUpOBaHMs. BelunciuTeapHas cxema MeToJa JuHaMuye-
CKOro mporpamMMupoBaHus. JMHamMuuyeckue 3aaadyu BbIOOpa Haubosee pauuo-
HaJIbHOIO MapuipyTa JOCTaBKH TIpy3a, ONTHUMAJIBHOTO pacupeneIcHus
CPEICTB Ha pacIIMPEHHE MPOU3BOJICTBA, ONPEACIECHNUS ONTUMAJIbHON CTpa-
TEruu 3aMeHbl 000pyA0BaHUSA, POPMUPOBAHUS ONTHUMAJbHON MPOrpPaMMBI
NpPOM3BOJACTBA ¢ yuyeToM 3amacoB. [Ipumenenue makera Network Optimiza-
tion (cereBoil onmTHUMU3AIMKU) IS BIOOpPa HanbOJIee SKOHOMHOIO MapiipyTa
JIOCTaBKH Ipy3a.
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NHOOPMALIMNOHHO-METOANYECKASA YACTD

OCHOBHOM TEOPETUUECKUI MaTeprall U3JlaracTcs Ha JIEKIUAX U 3aKperIsieT-
Csl Ha IPAKTUUYECKUX U Ja0OpaTOPHBIX 3aHATUAX. TeKyIni KOHTPOJIb OCYIIECTB-
JSIETCSl IMyTEM OIpoca Ha MPAKTHUECKUX 3aHATUSAX, IPOBEACHUS CAMOCTOSITEIbHBIX
Y BBINIOJIHEHUS] WHJMBUYaJbHBIX 3a/laHuil. B TeueHne ceMecTpoB U3ydeHUs IucC-
LIUIUIMHBI NPEIyCMaTPUBAETCS MPOBENCHUE MPEX O08yXHaACO8blX KOHMPOIbHBIX
padom. VITOTOBBIM KOHTPOJIb OCYLIECTBIIAETCSA B BUJE 3AUEMO8 U CEMECHMPOBHIX
IK3AMEHOE.

B oBnaneHnu 3HaHUAMM Yy4€OHOM AUCHUIUIMHBI BaKHBIM 3TAIOM SIBISIETCS
caMmocCTosTeNIbHAsT paboTa CTyAeHTOB. PekoMeHyeTcst OloKeT BpeMEeHU s ca-
MOCTOSITEJIbHOM pabOThl B cpeaHeM 2-2,5 yaca Ha 2-X 4aCOBOE ayJAUTOPHOE 3aHs-
THE.

OCHOBHBIMU HalPABJICHUSIMU CAMOCTOSATEIbHON padOThI CTY/IEHTA SIBIIAIOTCS:

® [IEPBOHAYAJIBHO MOJIPOOHOE O3HAKOMJIEHHE C MPOrpaMMon yueOHOW Juc-
LUIUINHBI;

® 03HAKOMJIEHHE CO CIUCKOM PEKOMEHIYEMOU JUTEPATYpPhl MO TUCLHUTUINHE
B LIEJIOM U €€ paslienaM, HaIM4ue €€ B OMOJIMOTEKEe U JPYTUX JOCTYIHBIX MCTOY-
HUKAX, U3y4YE€HHE HEOOXOIMMOM JIMTEpaTyphl IO TeME, MOAOOP JOMOJHUTEIBHOU
JUTEPATYPBL;

® 3yYCHHE W PACIIMPEHHUE JIEKIMOHHOIO MaTepualia IpenojaBaTeis 3a
CUET CIIELUAIIBHOM JINTEpaTypbl, KOHCYJIbTALlUN;

® [I0/IT0OTOBKA K CEMMHApPCKUM (MPAKTUYECKUM) 3aHATHSAM MO CHEIHAIBHO
pa3paboTaHHBIM IUIAHAM C U3yUYE€HUEM OCHOBHOW U JONOJHUTENIBHOM JINTEPATYPHI;

® [IOJIrOTOBKA K BBIMOJIHEHUIO JUarHOCTHYECKUX (POPM KOHTPOJsS (TECTHI,
KOJUIOKBUYMBbI, KOHTPOJIbHBIE pa0OTHI U T.11.);

® [I0JIrOTOBKA K 3a4€TaM, SK3aMEHAM.
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