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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

Maremaruka (JIuneiiHas anreOpa) siBiseTcss OJHOW M3 OCHOBHBIX JHCLUIUINH
MareMaTU4eCKOoro LHKJIA i1 JKOHOMMUYECKHMX CHELMATbHOCTEH W HalpaBJICHUH.
Maremaruka (JIuneilinas anreOpa) sBisSIeTCS HE TOJIbKO MOUIHBIM CpPEJICTBOM
pELICHNs] NPUKIANHBIX 3374ad W YHUBEPCAIbHBIM S3BIKOM HAyKH, HO TaKXKe U
3JIEMEHTOM OOIIEH KyJIbTYpBbI.

[lenpr0 MareMaTnyeckoro 0Opa3oBaHUs SBISETCS:

. BOCIIUTAaHUE [JOCTAarOYHO BBICOKOM MAareMaTu4ecKOM KyJIbTYpHI,
MO3BOJISIFOIIEH CaMOCTOSITENIBHO pacIIUpPsTh MAareMaTM4EeCKUE 3HAHUA W IMPOBOJUTH
MaTeMaTU4eCKUI aHaM3 MPUKIaJHbIX NHXXEHEPHBIX 33/1a4;

. Pa3BUTHE JIOTUYECKOTO M AITOPUTMHYECKOIO MBIIUICHUS, YMEHHUS
OIIEpUPOBaTh C AOCTPAKTHBIMM OOBEKTaMU M OBbITh KOPPEKTHBIMH B yHOTpEOIEHUU
MareMaTU4eCKUX TIOHATUH, CHUMBOJIOB JUI1 BBIPDOKEHUS KOJWYECTBEHHBIX U
Ka4E€CTBEHHBIX OTHOILIECHUN;

. dbopmupoBaHHUE TPEJCTABICHUN O MareMaTuke Kak 00 ocoOom
cnoco0e TMO3HAaHUSA MHpPa, O PpOJM M MECTe MareMaruku B COBPEMEHHOM
LUMBUJIN3ALMA U MUPOBOU KYJIbTYpE;

. NpUOOpPETEHHE  pAlMOHAIBHBIX  KAayeCTB  MBICHH,  YYThs
O0BEKTUBHOCTH, MHTEJUIEKTYaIbHOM YECTHOCTH; Pa3BUTHE BHUMAaHUS, CIIOCOOHOCTHU
COCPEIOTOUYUTHCS, HACTOMYMBOCTH, 3aKPEIUICHHE HAaBBIKOB palbOThI, T.e. pa3sBUTHE
MHTEJJIEKTa U (OPMHUPOBAHUE XapaKTepa.

1.2 3agayu n3yyeHusn TUCHUILIAHBI

U3yYEHUE OCHOBHBIX MOHATUN M METOJIOB JTMHEHHOUN anreOpsl;

* opMUpOBaHUE HABBIKOB M YMEHHUU pEIIaTh TUIIOBbIE 33/aud U paboTaTh CcO
CIIEUATLHOM JIMTEPATYPOM;

* yYMEHHE UCIHOJb30BaTh  aureOpanyeckuil  anmapar s pelieHus
TEOPETUYECKUX U MPUKIIAIHBIX 331a4 B MaTEMAaTUKe, NH(POPMATUKE U SKOHOMHUKE.

1.3 IlepedyeHb NUIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO IUCHUILUIAHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJabTATAMH OCBOCHMS
o0pa3oBaTeJIbHOM POrpaMMBbl

Kog n HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHble pe3ynbTaTbl 06y4YeHus No AUCLUMnnuHe
OOCTWKEHNS KOMMETEHLN

OIIK-1: cliocoOOHOCTHI0 NIPUMEHATHh MATEeMATHYeCKUI HHCTPYMEHTAPHUIA /15
peuieHnsi JIKOHOMMYECKHUX 32124

OIIK-1: cnoco6HOCTBIO MaTeMaTH4eCKUe MOJIEIH MPOCTEUIINX CUCTEM U
IPUMEHSATh MaTeMaTH4eCKUn MIPOLIECCOB B €CTECTBO3HAHUU M SKOHOMUKE
UHCTPYMEHTApUH /IS peIlieHUs] | OCHOBHBIE METO/BI IMHEHHOM anreOpbl, NpUMEHsIeMbIe
SKOHOMMYECKHUX 3a7a4 IIPU TMIOCTPOEHUH U UCCIIEJOBAHUU YKOHOMUKO-

MaTeMaTU4eCKuX MOJCIIEH

OCHOBHBI€ MTOHSTHS U METO/Ibl BEKTOPHOU alreOpsl,
MIPUIIOKEHHUS JTMHEHHON anreOpbl B 9)KOHOMHKO-
MaTeMaTH4eCKOM MOJEIUPOBAHUH
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MIPUMEHATHh MareMarn4ecKyt0 CUMBOJIUKY IS
BBIP@KEHUS KOJIMYECTBEHHBIX U KAYECTBEHHBIX
OTHOIICHUN 00BEKTOB

MPUMEHSTh METO/IbI INHEHHOW anreOphl py pelieHun
MPUKJIAIHBIX 3324

BBIOMpATh MareMaTHIeCKUE METOIbI PEIIICHUS
MIPaKTUYECKOM 3a7a4M B CBOEH MpeIMETHON 001acTH
WHCTPYMEHTAPUEM JJISI PEIICHUS MATEMATUYECKUX 3a/1a4
B CBOCH MpeIMeTHOM obmacTu

HaBBIKAMH aHAIN3a PE3yJIbTAaTOB PAaCYETOB

HaBbIKaMH MCIOJIL30BAHUS BEIYUCIUTEILHON TEXHUKH
MpY PEUICHUH MPUKJIAIHBIX 337a4, B TOM YUCIIE
MPUMEHEHHUSI CTaH/IaPTHBIX MMAKETOB MPUKJIATHBIX
KOMIIBIOTEPHBIX MPOrpaMM

1.4 OcobeHHOCTH peaM3auuM JUCHUATIIMHBI
SI3BIK peann3anuy TUCUUILIMHBL Pycckuil.

Jucnurmnyaa (Moxynb) peamn3yetcs 6e3 mpumenenus 30 u [JOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3a4ETHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 1(36)
CamocrosiTesqbHas padora
2 (72)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JCKLMOHHOTO
A Cemunaps! n/wn | JlaGoparopHsle paboTa, aK. yac.
[IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B tom B tom
Bceero yncrne B | Bceero yncrne B | Bcero | uucne B Bcero YHCIIE B
anocC anocC 3N0C 3U0C

1. MuoxkecTtBa. KomOunaTopuka. MHorowjienbl. MaTpuibl ¥ onpee uTe . J1eMeHTbI JHHEHHO0I ajaredpbl.




1. MHoecTBa, onepanyu HaJ, MHOKECTBaMH.
KommnuiekcHbie uncna u aeictBus ¢ Humu. KomOnHaropuka.
bunom Herorona. MHoOrowieHsl 1 X KOpHU. OCHOBHAA
Teopema anreopbl. OCHOBHBIE OIPE/ICICHUS U CBOMCTBA
Marpull. OnpeaenuTeny U UX CBOMCTBA. AJITOPUTM
BBIYUCIICHUS onpeaenurenei. OOparnas marpuna. Panr
Marpulibl. Bektopel. Onpezaenenne apupMeTHIecKoro
npoctpancTBa. JInHeitHas He3aBUCUMOCTh. CUCTEMBI
JTUMHEWHBIX ypaBHeHul. Teopema Kponekepa-Kanemu.
Metonel pemienus. OgHOpoaHbIE CUCTEMBI. CBSA3b MEKIY 26
pewenusiMu. OnpeesieHue TMHEMHOTO MPOCTPAHCTBA.
Bazuc u pazmepnocts. JlnHeliHbIe TpeoOpa3oBaHMUs.
Marpuna nuHeHoro npeoopazoBanus. CoOCTBEHHbBIE
yuciaa v BeKTopsl. [IpeoOpazoBanust KOOpAMHAT IPU 3aMEHE
6aszuca. EBkinoBo nmpocTpancTBo. OpTOroHaIbHbIE
cuctemsl. IIporiecc oproronanusanuu.
OpToHOpMUPOBaHHBIE CUCTEMbI. CUMMETPHUYECKHE
npeoOpazoBanust. KBanparuunsie popmbl. Kputepuit
CunbBecTpa.

2. Pemenue 3a1a4 1o nepeyrcieHHbIM TEMaM. 26

3. 3y4yeHue TeopeTUuYeCcKOro Marepuana, BbIMOJHEHUE
WHIAWBUAYAIBHBIX PAaCYCTHBIX 3aﬂa}IHI>'I, IIOATrOTOBKA K
TEMaTUYeCKOMY TECTUPOBAHUIO U KOHTPOJIbHOI padoTe.

52

2. JIuHeliHbIe IKOHOMUYecKHe Moeau. BekTopHas ajire6pa u aHAJIMTHYECKAS FeOMeTPHsl.




1. JIuneitHpie 5KOHOMHUYECKHE MOJIeN. YHUCII0 U BEKTOP
®pobennyca. Kpurepun npoaykTuBHOCTH. Mojenb
JleontreBa. Bexropras anreOpa. JInHeliHbIe onepauy Haj
BekTOpamu. CKalsipHOE, BEKTOPHOE, CMEIIIAaHHOE
npousBeneHus. [IpsMas Ha MITOCKOCTH: CIIOCOOBI 3a/1aHMsl,
B3aMMHOE PACIOJIOKEHUE, YIIIbl U paccTosiHuUs. [Ipsimast u
IUIOCKOCTh B MPOCTPAHCTBE: CIIOCOOBI 3a/1aHMsI, B3aUMHOE
pacnosioxxeHue, yribl 1 pacctosiuust. Kpussie u
MTOBEPXHOCTU BTOPOT0O MOPsJIKA.

10

2. Pemenue 3a1a4 1o nepeyrcieHHbIM TEMaM.

10

3. I/I3y‘IeHI/IC TCOPCTUICCKOI'O Marcpuralia, BLIIIOJIHCHHUEC
WHIAWBUAYAIBbHBIX PaCYCTHBIX 3a,HaHI/If/'I, IIOATOTOBKA K
TEMATUYICCKOMY TCCTUPOBAHUIO U KOHTpOJ’IBHOﬁ pa60Te.

20

Bcero

36

36

72




10.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

Hanko I1. E., ITormos A. I'., KoxxeBaukona T. 5., Jlanko C. I1. Beicimas
MaTeMarHhKa B YIPOKHEHUAX | 3a1a4ax (¢ pemeHusmu): Y. 1: yueo.
nocobue : B 2-x 4.(Mockpa: OHUKC).

Wneun B. A., [To3ask O. I. AHanutrueckasi reoMeTpusi: y4eOHUK IS
ctyneHToB ¢u3. cuell. By3oB(Mocksa: DUU3MATIIUT).

Kpasnosa O. B., [Tonosa B. B. Maremaruka: Yacte 1: cOOpHUK 3a7aHuid 1St
CaMOCTOSITeNIbHOM paboThI CTYyIEHTOB : yueOHoe nocooue(KpacHospek:
Cubupckuii penepanbubiii yausepcureT [CDVY]).

Kypour A.T". Kypc Bbicieii anreOpsl: yueOHUK JIJ1s1 By30B 110 CHEIUATBHOCTSIM
"Maremaruka", "l[Ipuknannas maremaruka'(Cankt-IlerepOypr: Jlanp).
bexnemumes /[.B. Kypc anHanmuTtnyeckol reoMeTpun U THHEWHON alreOphI:
yueOHuk(Cankt-IlerepOypr: Jlans).

HypakoB b. K. Kparkuii kypc Bbiciiei anreOpsl: yue0. mocoOue sl By30B
(MockBa: ®u3MarianT).

CononosuukoB A. C., ba6aiiuies B. A., bpaunos A. B., auxapa U. T
Maremaruka B 3xoHoMmuKe: Y. 1. Jlunelinas anreOpa, aHaTUTHUIECKAs
TreOMETpHs U JTUHEHHOE MporpaMMHUpoBaHue: yaeoHoe nocodue(Mockaa:
DUHAHCHI U CTaTHCTHKA).

bexnemumes /[.B. Pemenune 3agay u3 Kypca aHaATMTUYECKON T€OMETPUU U
IuHeHoU anreOpsl: yueOHoe nocoone(Mockpa: U3MarauT).

Kpemep H. III. Bricuias Mmaremaruka Jijisi 5KOHOMUYECKUX CIIELIUATbHOCTEN:
yaeOHHK u npakTukyM(M.: FOpaiiT).

Kpemep H. II1., ITytko b. A., Tpumun U. M., ®punman M. H., Kpemep H.
1. Maremaruka A1t 53KOHOMHUCTOB: 0T Apu(pMeTUKH 10 IKOHOMETPHKHU:
y4eOHO-CIIPaBOYHOE TTOCOOUE JIJIsl CTYACHTOB BY30B (OakaiaBpoB) 1O
crienpanbHOCTAM 080116 (061800) "Maremarndeckrue METOIbI B
HPKOHOMHMKE" U JPYTMM 3KOHOMHUYECKUM crnenuaibHocTaM(Mocksa: FOpaiir).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoOCTpaHsieMoe MPOrpaMMHOe

obecrieyeHue, B TOM YHCJIe 0T€4eCTBEHHOI0 MPOU3BOACTBA (IPOorpaMMHoOe
obecnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLEH3HUI0, a TAK:Ke CBOOOIHO
DACIDOCTDAHAEMOE MDOrDAMMHOE od0ecIedeHme):

1.

MeTtoiMka IpOBEICHUS 3aHATHH JIOIYCKaeT UCIIOJIb30BAHUE TEXHUICCKUX
cpeAcTB (IPOSKTOPBI, THTEPAKTUBHBIC TOCKH), 00CCIICUCHHBIX
COOTBETCTBYIOIINM MPOTPAMMHEIM 00ECTICYCHUEM, MTPEIIaraeTcs
MPUMEHEHHUE BHIYUCIIUTEILHON TEXHUKU U CTaHAPTHBIX MTAKETOB
npukiIaaHbix mporpamMm (Maple, MathCad, Math-Lab u np.).

4.3 UnuTepHeT-pecypchl, BKIKYasA NMPodecCHoHAIbHbIEe 0a3bl TaHHbBIX
U UH(GOPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:



1.  VYuebHasa u Hay4Has quTEeparypa no Kypcy. KoMmmneioTepHblie 1eMOHCTpaIIH,
CBSI3aHHbIE C ITPOrPaMMOM Kypca, KOMIIBIOTEPHbIE IEMOHCTPAIINH,
TEXHUYECKHE BO3MOKHOCTH ISl UX IPO-CMOTPA U MPOCTYILIMBAHUS.
CBoOoHbIM nocTyn B UHTEpHET, HATMYe KOMITBIOTEPHBIX MPOTrpaMM OOLIETO
Ha3HA4YCHMUSI.

2. Oneparmonnbie cuctembl: cemerictBa Windows (ae Hike Windows XP).

S ®oHa OLIEHOYHBIX CPEICTB

OI_ICHOLIHI)IC CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6OLII/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuajibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

Meroirka npoOBEAEHHUS 3aHATHI JOIYCKAET KAK UCITOJIb30BAaHUE TEXHUYECKUX
CpeAcTB (MPOEKTOPBI, MHTEPAKTUBHBIC IOCKH ), TaK U KJIACCUYECKUE Ay TUTOPHBIC
3aHATHS, O0ecrieurBaeMble CTaHIaPTHBIMU MaTepUATbHO-TEXHUYECKUMHU
CPEICTBAMH.

JlexuMOHHBIE Ay JUTOPUU JOTKHBI OBITH 000PYAOBAHBI COBPEMEHHBIM
BUJICONIPOEKLIMOHHBIM 000PY0BaHUEM Il IPE3EHTALUN, CpeACTBAMU
3BYKOBOCIIPOU3BEIEHUs, JKPAaHOM, U UMETh BbIXOJ B VIHTEpHET, a Tak)Ke UMETh
MHTEPAKTUBHYIO JTIOCKY WJIM JOCKY JUIS TIHCbMa MapKEpaMH.

[MomereHust T IPOBEACHHUS CEMUHAPCKHUX 3aHATHI JOJDKHBI HIMETh
MYJBTUMEINHHOE 000pyI0BaHUE, a TAKKE UMETh HHTEPAKTUBHYIO JIOCKY HJIH
JIOCKY JUISl TIChMa MapKepamu, y4eOHyI0 MeOelTb.

bubnunoreka nomkHa UMeTh paboure MecTa JIJIsl CTYJIEHTOB, OCHAIlICHHbIE
KOMITBIOTEpaMH € JJOCTYIIOM K 0a3aM JTaHHBIX, JJOKATbHYIO CETh YHUBEPCUTETA U
NuTtepHer.

Harnsinaele mocoous:

a) JIEMOHCTPAIMOHHBIC TTOCOOUS (TaOIUIIBI, CXEMBI, TPaQUKH, THarpaMMBl,
BUJCO(PPAarMEeHTHI);

0) mocoOusi Ha OCHOBE Pa3/IaTOYHOTO Marepuaia (KapTOUYKH C 3aJaHUSIMHU U
3a1a4aMu, KCEPOKOUU (PParMeHTOB MEPBOUCTOYHUKOR);

B) DJIEKTPOHHbBIE MTPE3CHTALIUU.

OcBoeHMe TUCITUTUTMHBI MHBATUAMHU U JIMIIAMU C OTPAaHUYEHHBIMU
BO3MO>KHOCTSIMH 37I0POBbSI, B 3aBUCUMOCTH OT HO30JIOTHM, OCYIIECTBIISIETCS C
HCIIO0JIb30BaHUEM CPEACTB 00yUEHHUS OOIIET0 U CICIUATEHOTO Ha3HAYCHHUS.
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