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AHHOTALNUA
padoueii nporpaMMbl y4eOHOM U CHUNIMHBI
b1.0.25 Jluneitnas anreOpa
Hanpasiaenue noarorosku oaxanaspuam 38.03.01 IKOHOMMUKA, npopuib noAroToBKH
Iu¢posas IKOHOMUKA

Ileb M3y4eHust TUCIHILIHHBI

Llenbro OCBOCHUS AUCHUILTUHBI (MOTyJs1) «JIuHeiHas anreGpay sSBiseTcss 00ydeHue OCHOBHBIM
MaTeMaTHYeCKUM METO0J1aM, He0OXOAUMBIM Il aHAJIM3a U MOJIEIMPOBAHUS SKOHOMUYECKUX
IPOIIECCOB U SBJICHUH, PH MOMCKE ONTUMAIBHBIX PEIIEHUI U BEIOOpE HAMITYUIINX CIIOCOOO0B
pean3anyy STUX PEIIECHUN.

Mecto qrucumniinabl B cTpykType OIIOII BO éaxanaspuama/cneyuanumema/ mazucmpamypa
Jucnunimza (Monyib) JInHeliHas anreOpa OTHOCUTCS K 0043aTeNIbHOM yacTu yueOHOro I1aHa

Pe3yabTaTrhl 0CBOCHUS AUCHUILIUHBI (MOYJIS)
«JIuneitnas anreopa»

HaumenoBanue KO)I, HAaMMCHOBAHHUE KO}], HAMMCHOBAaHHUEC HHAUKATOPA JOCTHKCHUSA

KaTeropun YHUBEPCAJbLHOMI YHHMBEPCAJIbHON KOMIIETEHIIUN
(rpymnen) YK | wommerenmun

Pa3padoTrkan | YK-2. VK-2.1. Onpenenser Kpyr 3aJ1a4 B paMKax
peajmM3anus Cnocoben MIOCTaBJIEH
NPOEKTOB onpeaeasaTh Kpyr HOM 11eJTH, OTIpeIeNIsIeT CBSI3U MEX/1y HUMU;
3a/1a4 B paMKax
MOCTABJICHHOMH
LleJIH M BLIGUPATE VK-2.2. IlpeanaraeT crnocoObl pemeHus
ONTHMAILHbIE MOCTABJIEHHBIX 33/1a4 U 0KHUIa€Mble PEe3yIbTaThl;

OLCHUBACT NPCAJIOKCHHBIC CIIOCOOBI C TOYKH
3pC€HHA COOTBETCTBUA LICIIN ITPOCKTA,

CIoco0bI X
peleHusi, MCX01s1 U3
AEHCTBYIOLIMX
NPaBOBbIX

HOPM,

HMEIOLIHXCH
pecypcoB U
OrpaHNYeHN i

VYK-2.3. [Inanupyer peaau3aiuio 3aa4d B 30He
CBOECH

OTBETCTBEHHOCTHU C y4ETOM UMEIOIINXCS PECYPCOB U
OTpaHUYCHUH, NEHCTBYIOIIUX TPABOBBIX HOPM;
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VK-2.4. BeinoiHsgeT 3a0a4i B 30HE CBOEH
OTBETCTBEHHOCTH B COOTBETCTBMHU C
3aIlUTAHMPOBAHHBIMU PE3yJIbTaTaMU U TOYKAMHU
KOHTPOJIS, PU HEOOXOTUMOCTH KOPPEKTHPYET
CIOCOOBI pelieHus 3a/1a4;

VYK-2.5. IIpencrapisieT pe3yabTaThl MPOEKTA,
MpeaaraeT BO3MOXHOCTH UX UCIIOJIb30BAHUS /U
COBEPILIEHCTBOBAHMUSL.

HaumenoBanne | Kop, Kon, HaumeHoBaHNe MHAMKATOPA JOCTHKEHHU S
KATeropuu HAMMEHOBaHHe o0menpogeccuOHAILHONH KOMIIETEHIMU
(rpynnbi) OIIK | ob0menpodec-
CHOHAJIbHOM
KOMIIeTEeHIMHU
OIIK-1. OIlK-1.1 OIIK-1. U-2 OIIK-1.1-3
Cnoco6en npumensaTs| OITK-1.1-1 [Ipumensier 3nanus | Ilpumensier
3HaHus (Ha [IpuMeHs T 3HaHMS | MAaKPOSKOHOMUYECKO | MaTeMaTHYeCK
POMEKYTOYHOM MHKp OSKOHOMHYEC | U Teopuu Ha anmapar Jyist
ypOBHE) KO TEOpHH HA POMEKYTOYHOM peleHust
3KOHOMHUYECKOI MIPOMEXYTOUHOM YpPOBHE THUIOBBIX
TEOPHH TIPH PEIICHUH | YPOBHE. 9KOHOMHUYECKH
NPHKIIAHBIX 33/1a4; 3a/1ay.
OIIK-2. Crocoben  |[OINIK-1 OIIK-2.1-1 |OIIK-2.1-2
ocyuiecTBasTh ¢ p, |OcymecTsiser coop |O6pabarsiBaeT
00paboTKy U CTaTHCTUYECKOM CTATUCTUYECKYIO
CTaTHCT YECKHH uHpopmaun, WHPOPMAITUIO 1
aHAITM3 JTaHHBIX, HEOOXOUMOM [UIsl  [MOoJTydaer
HEOOXOMMBIX JUISi  [PEIICHUS CTATUCTUYECKH
peleHus [IOCTABJICHHBIX 000CHOBaHHbIC
IIOCTAaBJICHHBIX DKOHOMHNYCCKUX BbIBObI
SKOHOMUYECKHUX 3aau4..2
3a1ad;
4. CTpyKTypa IHCHHILTHHBI
Bun yuedHoii padoThI Bcero yacon 2 cemecTp
OO6m1ast Tpy10€MKOCTbh TUCITUTUTHHBI 144 144
AyIUTOpHBIE 3aHATHS 68 68
Jlexuuu 34 34
[IpakTruec ue 3austus (I113) 34 34
K #TpOas camocrostensHoit padoTsl (KCP) 27 27
CamocrosTenpHas padboTa 49 49
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Bug utoroBoro KOHTpoJIs

OK3aMCH

9K3aMCH

4.2. ConepkaHue AUCHUATIMHBI

Pa3ngen, Tema
JUCIUILTHHEI

Coz[epmafme nmporpaMmmbl yqeﬁﬂoii JAUCHUIIIIUHBI
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Tema 1.
IIpenBaputenbHbIe
nosstus. [Ipenmer
JTUHEHHOU anredpsl
Y MaTpUYHOIO
aHanusa.

JlelicTBuTenbHBIE (BEIIECTBEHHbBIC) M KOMIUIEKCHBIE uKcia. M3BneueHue
KOpHEW N-i cTeneHu U3 KOMILIEKCHOTO uncia. OcHOBHas TeopeMa
anreopsl. [IpeameT MuHEHHON anreOphl U €ro MPUIIOKEHUS K
HKOHOMHUYECKUM 3a/iauaM. Apudmerndeckue BeKTopsl. Onepannu Ha
BeKTOpamu. AnreOpanyeckre CBOMCTBa BEKTOPOB. I eoMeTpuueckas
MHTEpIIpeTalys BEKTOopoB. JInHelHas He3aBUCUMOCTh. CKasipHOe
IIPOU3BENICHUE IBYX BEKTOpOB. OnpeneneHue Marpuupl. TUIbI MaTpuLI.
Martpuupsl cienuanbHoro Buja. Cien marpulipl. TpaHCIIOHUPOBaHUE
MaTpPHULIbI. DKOHOMUYECKUE IIPUMEPBIL: BEKTOPHOE NPEACTABICHUE
HKOHOMHYECKUX JAHHBIX U orepanuu ¢ HUMHU. OueHka HHOISAIIN:
BbIUKCIIeHUs HHIeKca Jlacnelipeca n unaekca [laame.

Tema 2. MaTtpuuHas
anreOpa

Panr wmatpunsl. HepaBenctBa o panrax wmarpun. Cymma u
npousBeneHue marpull. Ennanunas matpuna. [lponssenenue Kponekepa
Matpull. KBagparuele marpuinbl. CTeneHb MaTpuilbl. MHOTOWIEH OT
MaTpull. DJEeMEHTapHble MaTpuUuyHble MpeoOpa3oBanud. [IpuBenenue
MaTpuilbl K cTyneHdaroMy Buay. Kanonudeckas ¢opma MaTpHILB.
DKOHOMHYECKHE MpHUMEphl: MoAenb TuHOepreHa MakpOIKOHOMHUYECKOMN
MOJIUTUKH, TEXHOJIOTMYECKAsT MAaTPHULIA, MOJIeNb JIeOHThEBA.

Tewma 3.
Onpenenurens
MaTpPHLBL.

[IepecTanoBka, moacTaHOBKA. YETHOCTh U HEYETHOCTH MIEPECTAHOBKH.
Omnpenenenue onpeaenutend. OnpenennuTens U JIEMEHTapHbIE OTIEpaLiH.
Pasnoxxenne Jlammaca no crpokam mwin cronOuaM. OcHOBHBIE CBOWCTBA
onpenenutens. [Ipumepbl BBIYMCIEHUS ONPEACIUTENS CIEHHUAIbHOIO
Buna. Ompenenurens OJOYHOM ©  OJOYHO-TPEYrOJBHON  MAaTpPHIIL.
ITogmarpuua. I'imaBHas nogmarpuna. MUHOp, IVIaBHBIM MUHOD, BEIYLLHAN
INaBHBIM  (yrjoBoil) MuHOp. MuHOp »dnemMeHTa, aiaredpanyeckoe
JIOTIOJIHEHWE DJJIEMEHTAa Marpulbl. PerieHne KBaJApaTHOW CHCTEMBI
JUHENHBIX ypaBHEHUN MeTonoM Kpamepa. DKOHOMHUYECKHE MPHUMEpHI:
HAXOKJICHHE BaJlOBOTO BBIMyCKa Xi ToBapa i-OW OTpacid METOIO0M
Kpamepa B Mmoaenn JleonTheBa
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Tema 4.
HesbIpoxneHnsie
MaTpHILIbL.
Ob6parnast
MaTpuia.

OmnpenencHue HEBBIPOXKACHHOW Marpunbl. OOparHas MaTpuIa.
[TpucoenuHeHHas MaTpyuLa. DKBUBAJIICHTHBIE YCIOBHUS HEBBIPOKICHHOCTH
(o6parumoctn) matpunbl. Onpenenutens U oOpatHas Marpuna. Css3b
MEXIYy MaKCHUMAaJbHBIM TOPSIKOM HEHYJIEBOIO MHHOpPAa M PaHTOM
MaTpUIlbl. MaTpHibl TOJHOTO paHra. PemieHue KBaapaTHOH CHCTEMBI
JMHEWHBIX YpPaBHEHUH C TOMOIIbI0 OOpaTHOW MaTpuiel. MaTpuyHbIe
ypaBHEHHsI. DKOHOMHYECKHE MPUMEPHI: HaX0XKICHHE BBIITYCKa TOBapa 1o
marpuile OpsMmbIX 3arpar (matrix of input coefficients) u BekTOpy
koHeuHoro norpebienus (households’ demand)

Tewma 5. Pemenue
CHCTEMBI
JIMHEHWHBIX
ypaBHeHu. Mertoz

Cucrema JHMHEHHBIX HEOJHOPOAHBIX YpaBHEHUW OOIIEro BHUIA.
COBMECTHOCT M HECOBMECTHOCTb CHCTEMBI, CTPYKTypa MHOKECTBa
pemienuii. Teopema Kponekepa-Kanemnu. Meron Taycca m I'aycca-
Xopnana. Pemienue MaTpUUHBIX ypaBHEHMH M HaxXoKAeHUE OOpaTHOM

I'aycca u 'aycca- | mMaTpuibl ¢ MOMOIIBIO 3JEMEHTAapHBIX IpeoOpazoBaHuil. Cucrema
Kopnana. ONHOPOJIHBIX  YPAaBHEHUU.  YCIOBHE  E€OUHCTBEHHOCTU  DELICHHUSA
ONHOPOIHOM  cucTeMbl. @DyHJaMEHTAlbHAsE  CUCTEMa  PEIICHHUU
OJHOpOAHON cucTeMbl. OOmiee pelleHHe HEOAHOPOJHOM CUCTEMBI.
DKOHOMHUYECKHE TPUMEPBL: 0OMEH M TOBapaMHu MEXAY N areHTaMu, Ipu
[IEHaX TOBapOB, 00ECIEYNBAIOIINX HYJIEBbIE MPUOBUIN; pacyeT BBIIYCKa
TOBapa IO CIPOCY KOHEUYHOUW U BHYTpEHHEH MOTpeOHOCTEN.
Tema 6. Pemenne n nceBpopemieHue cCUCTEMBI (B TOM YHCIE HECOBMECTHOMN)
Pasnoxenne JUHEHHBIX YpaBHEHUH C MPOU3BOJIBHOM Marpuied ko3¢ UIHEeHTOB.
MaTpHIbI 110 [IceBnoobpatnas wmatpuna no Mypallenpoy3y. O eIMHCTBEHHOCTH
MaTpHULaM ITI0JTHOTO| HOPMAJIBHOTO TCEBAOpEHIeHUs. MeTonbl HaXOXIAEHUS HOPMAJIBHOIO
paHra. ncesaopelieHus. PasnoxkeHue MaTpuipl 10 MAaTPULIAM IIOJHOIO paHra
HopmaineHoe (ckenmeTHoe  pas3ilokeHHe).  MeToa ~— HaMMEHBIIUMX  KBaJpaToB.
IICEBJIOPEILICHUE. OKOHOMHUYECKHE NPHUMEPBL: METOJ HaUMEHBUIMX KBaJApaToOB B 3ajadax

HKOHOMETPHKH.
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Tema 7. JIunelineie
MPOCTPAHCTBA U
JIMHEHHBIC
OTepaTopHI.

Onpenenenre JIMHEHHOro mpocTpaHcTBa. [lpumepbl JTHHEHMHBIX
MPOCTPAHCTB. JINHENHAs HE3aBUCUMOCTh BEKTOPOB MPOCTpaHCcTBa. basuc.
Teopema o 6a3uce. Pa3mepHOCTh JIMHEHHOTO MPOCTpaHCTBa. M3MeHeHue
Oasuca. Marpuna mnepexoma. IlpeoOpa3oBanue KoOpAMHAT TpU
n3MeHeHuu Oasuca. JluneitHas oGosjouka. Pa3nmoxkeHus mpoctpaHCTBa B
npsAMyr0 cymmy. JIMHeiHBIE omeparopsl: omnpexneneHue. Marpuna
JTuHeiHoro oneparopa. [IpeobpazoBanue MaTpuilbl THHEHHOTO onepaTopa
npu mepexoie K HoBomy Oasucy. OOpas, sAApo  JHMHEWHOTO
npeoOpazoBanua. O cymme pasmepHocTeld oOpaza U sAapa.
OKOHOMUYECKHUE PUMEPDI

Tema 8 EBkinaoBo

Onpenenenne. CBoiicTBa CKajJsipHOro mnpousBeneHus. HepaBeHcTBO

IIPOCTPAHCTBO. Komm-bynsikosckoro. Oproronamusanusa ['pama-IlImunra. PaccrosHue
OT BEKTOpa 10 nmoAnpocTpancTa. Marpuna ['pama. MaTtpuua ckaiasipHoro
IIPOU3BEICHUS.
Tema 9. Omnpenenenne COOCTBEHHOTO 3HAYEHUS W COOCTBEHHOTO BEKTOpA.
CoOcTBeHHbBIE XapakTepuCTUYeCKUl  MHOrowieH Marpunbl. CHekrp JIMHEHHOro
3HAYEHUS U oneparopa (marpuubl). Teopema ['amunbroHa-Ksnm. CrnektpanbHbII
COOCTBEHHbIE panguyc. CHHTYJISpHBIE YHCIIAa U CHHTYJISPHOE pa3OKEHUE MAaTpPHIIBL.
BEKTOPBI Omnpenenenre HOpMbl MaTpullbl. CBA3b MEX/Y CHEKTPAIIbHBIM PailyCcoM
JIMHENHOTO U HOpMO# Matpuibl. JInHeilHas He3aBUCUMOCTb COOCTBEHHBIX BEKTOPOB,
omneparopa COOTBETCTBYIOIIMX  PAa3IUYHBIM  COOCTBEHHBIM  3HaueHusM. O
(MaTpuIIbI). JIMaroHaIM3yeMOCTH MaTPHULIbI TMHEHHOTO PpeoOpa3oBaHusl.
Tema 10. Marpunia caMOCONPSKEHHOTO — JIMHEHHOro  MpeoOpa3oBaHUs B
CUMMETpUYHBIE U | NIPOCTPAHCTBE C  OPTOrOHaJIbHBIM  OazucoM.  OpTOroHajbHbIE
OpPTOrOHAJIBHBIE npeoOpa3oBaHusl U MaTpulbl. buiuHelHble U KBaJapaTU4HbIE (OPMBI.
MaTpHUIbI U UX Martpuna oununeitnoit ¢opmsl. [IpeodbpazoBanue MaTpuibl OUIMHEHHON
CIIEKTPBHI. dopmbl ipu 3ameHe 6a3uca. KBagparuunas ¢popma. Buisl kBagpaTuaHbIX
bununeitasie u dbopM: TMOJIOKUTETHFHO OMNpEJENICHHAs; OTPULIATENIBHO OIpeesieHHas;
KBaJJpaTHYHbIE HEOTPULATENIBHO  OIPEJEICHHAsA;  HEMOJIOKHUTEIBbHO  OIpPEJEICHHAs
(bopMBL. kBagpatuuHbie  ¢Gopmbl. Kpurepuit CunbBecTpa  MOJIOKHUTEIHHON

OTIpeNIeNIEHHOCTH KBaapaTHUHOW Qopmbl. [lpuBeneHue KBaapaTHUHOU
GbOopMBI K CTaHAAPTHOMY M KaHOHUYECKOMY BUAY. 3aKOH MHEPUUU IS
KBaJpaTHUHBIX (hopM. XapakTepusalus U UCCIEIOBaHUE KBAJPAaTUUHOM
(GOpMBI 110 CHEKTPY €€ MaTPUIIbI.
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Tema 11. Heotpunarensubie Matpuiibl. HepasznoKuMocTh MaTpulibl. Y CIOBUE
HeotpuuarenbHuble | HEpa3IoKUMOCTH HeOTpUlaTeabHOM Matpulibl. Teopema Ileppona—
MaTpHIIbL. ®pobdennyca. [IponyktuBHble Matpuilbl. Kpurepuu mnpoAayKTHBHOCTH.

CraxocTu4eckre MaTpuilbl. JKOHOMUYECKUE TPUMEPBI: MPOAYKTUBHOCTH
JIMHeHou Monenu JIeoHTheBa.

Tema 12. OO01ee ypaBHEHHE MPSMOU Ha TUIOCKOCTH. Y CIIOBUE MAPAILICITBHOCTH
NeMeHThI U TEepHeHIUKYIApHOCTH MpsAMbIX. [lapamerpuueckoe W KaHOHUYECKOE
AHATTITHYECKOM ypaBHeHuUs npsiMoil. Paccrosinne oT Touku a0 npsimoit. [IpeoOpa3zoBanue
reoMeTpHH KOOpJMHAT TOYKH MpPH 3aMEHEe CHUCTEMBI KoopauHaT. BekTopHoe u
' CMEIIaHHOE TMpOu3BeAcHUE BeKTOpoB. OOIee ypaBHEHHE IIJIOCKOCTH.
VYcnoBue mapauieNbHOCTH M MEPHEHAMKYISPHOCTH  IUIOCKOCTEH.
YpaBHeHuHE NPsAMOIA B TPOCTpaHCTBE. B3anmMHoOE pacnoioxkeHue npsamMon u
IJIOCKOCTH, IBYX MPSIMbIX.
Tema 13. 3agada IMHEMHOTro porpammupoBanus. [loHATHE O CUMIIIIEKC-METO/IE.
NeMeHThI Brimykiibie obrnacTu. JIBoiicTBeHHAs 3a/aya JUHEIHOTO
THHEHHOTO MPOrpaMMHUPOBAHUSI U TEOPEMBI JBOMCTBEHHOCTH. DKOHOMUYECKHE
MPUMEPBL: 3a/1aya O PACIPEEICHUN PECYPCOB, TEHEBBIE LIEHBI PECYPCOB
nporpammuposanu | | PAMEPRL 331 pactipel pecypcos, LCHEI PECYpCOB,
TpaHCIIOPTHAA 33/1a4a, 3a7a4ya 0 MaKCUMaJIbHOM MTOTOKE, UTPhI C HYJIEBOU
S,

CYMMOH.

5. | O6pa3oBaTebHbIE TEXHOJIOTHH

[Ipu noaroToBke OakanaBpOB UCIIOJIB3YIOTCA CIIEIYIOIINE OCHOBHBIE (POPMBI
NpOBE/ICHUS YUeOHBIX 3aHATUH:
® UHTEPaKTUBHBIE JICKIIH;
e JIeKIUH-TIpecC-KOH(EePEeHIINH;
® TPEHUHTU ¥ CEMUHAPHI MO PA3BUTHUIO PO(HECCHOHATbHBIX HABBIKOB;
® TpYINIOBBIE, HAYYHbIE TUCKYCCHH, e0aThI.

6. | Mcnoab3yemMble pecypebl HH(POPMAIMOHHO-TeIeKOMMYHMKAIMOHHOM ceTH «Internety;
HH(OPMANMOHHBIE TEXHOJOTHH, TPOrPAMMHBIE CPeACTBA U HHPOPMAIMOHHO-CIIPABOYHbIEC
CHCTEMBI

Onekrponnas oubnmuoreunas cucrema (OBC): http://www.iprbookshop.ru

10.3. CoBpemeHnHbIe npoheccoHanbHble 6a3 JTaHHBIX:

[ DOnekrponHas oubimnoreunas cucrema «IPRbooksy [DnextponHslii pecypc]. — DieKTpoH.
naH. — Pexxum nocryna: http://www.iprbookshop.ru

[ Hayunas snextponnas 6ubnmmoreka http://www.elibrary.ru

10.4. UndopmaniioHHbIE CLIPABOYHBIE CUCTEMBI:

KomneroTepHnas cripaBouHast npaBoBas cucrema «Koncymnbtant [1moc»
http://www.consultant.ru
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7. | dopMbI TEKyIEro KOHTPOJIsI

cobecedosanue, KOJLIOKBUYM, MeCm, NPO8epKa KOHMPOIbHbIX pabom, pedhepamos, ONpoc cmyoeHmo8 Ha
VUeOHbIX 3aHAMUSAX,

8. | ®opMa nMpoMeKyTOYHOT0 KOHTPOJIS

IK3AMEH

Pazpa6orumk: : K.)-M.H., npodeccop kadeaprl MareMaTHYeCKOT0 aHATU3A
Tankuen U.A.



