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AHHOTAIIAA PABOYEM ITPOT' PAMMBI JIUCIIUTLIAHBI

«MaTteMaTH4ecKoe MoOaeJIUpPoOBaHuEe B IKOHOMHUYECKOH TEOpum»

HucuunimHa «MareMaTudeckoe MOAeJIMPOBAHME B JKOHOMHUYECKON Teopum»
SIBIIICTCS AUCIMIUIMHOW, yCTaHABIMBAGMOW OpraHM3aIueil, o0pa3oBareIbHOTO0 KOMIIOHEHTA
MpOrpaMMbl TIOJITOTOBKKA HAyYHO-NEAArOrMYeCKUX KaJpoB B AaCMHUPAHTYpE IO HAyYHOU
cnenuaibHoCcT 5.2.1. DKoHOMHUYECKask TEOPUSL.

JluciunianHa paccuuTaHa Ha YIUIYOJICHHOE H3yYeHHE MaTeMaTHYECKUX METOJIOB,
MPUMEHSEMbIX B COBPEMEHHBIX 3KOHOMHYECKUX HccienoBanusx. Conaep:kaHue AUCHUTUIMHBI
OXBAaThIBAET KPYr BOMPOCOB, CBSI3aHHBIX C PEHICHHUEM 3a7ad OJHOMEPHOW W MHOTOMEPHOM
ontumuzanuu (06e3 OrpaHMYeHUH U C OTPaHMYCHUSAMH), TeopHed MHoxuTene Jlarpanxa,
BBIITYKJIBIM aHAJIM30M, JTJMHEHHBIM TPOrPaMMHUPOBAHUEM, TMHAMUYECKON ONTUMH3ALIUECH.

[IporpamMmmMoil JUCHUIIIMHBI TPETYCMOTPEHBI CIEIYIOUIUE BHUIBI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHBIN KOHTPOJIb B (POpME 3aUeT ¢ OIICHKOM (B KOHIIE TIEPBOTO
Kypca).

OO6m1ast TPyI0€MKOCTh OCBOSHUS JUCITUTIIIMHBI COCTABIISIET 2 3a4€THBIX SIMHUIIBI, 72 Yaca.
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1. HEJIU U 3AJAYU OCBOEHU A JUCLHUIIJIIMHBI

Heap wn3ydyeHus AUCUUIUIMHBL «MaTeMaTHyecKoe MOAeJMPOBAaHHE B IKOHOMHYECKOM
Teopun» — GOPMUPOBAHHE Yy ACHUPAHTOB TPEICTABICHUN O CYIIECTBYIOIIMX COBPEMEHHBIX
AHAIUTUYECKUX METOJIaX, UCIOIb3YeMBIX B JKOHOMHKE, a TAaKK€ HABBIKOB MPUMEHEHHS STHUX
METOJIOB K Pa3JIMYHBIM 33aJjauaM U3 00JIaCTH 3KOHOMHYECKON TEOPHH.

3agaum AUCIUIUINHBL:

—  pa3BUTHE HABBHIKOB MPUMEHEHUSI COBPEMEHHOT'O MAaTEMAaTHYECKOTO HHCTPYMEHTAPHSI IPU
pElIeHnH 3a/1a4 U3 00JIACTH SKOHOMUYECKON TEOPHH;

—  (opmupoBanue y oOyuarouxcsi yMeHus: (opMyIHpOBaTh SKOHOMUYECKHE MTPOOIEMBI B
BU/JIE 33/1a4 HA MAKCUMYM U MUHUMYM;

— OBJIQJICHHE METOJMKOW aHalu3a JTUHAMUYECKUX MOJeJell Kak B HEMpPEpPhIBHOM, TaK U
JTUCKPETHOM BPEMEHH, B TOM YHCIIE C UCIOJIb30BAHUEM COBPEMEHHOTO TPOrPaMMHOTO 00eCTICUeHUS;

— BBIpAa0OTKAa y OOyYalONIMXCS HABBIKOB IO COJEPKATEILHOMY HHTEPIPETUPOBAHHIO
(dhopMalIbHBIX PE3YJIbTATOB.

2. INIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE

B pesynbrare OCBOCHHUS AMCHUILIMHBI OOYYAIOIIUKCS MPOTPaMMbl aCTIUPAHTYPhl HaydHas
CIIeNMAIBLHOCTh 5.2.1. DKOHOMUYECKask TEOPHs JOJKEH:

3HATD:

—  OCHOBHBIE OIPEACIICHUS K TEOPEMBI TUHEUHOTO U HEJIMHEHHOTO MPOrpaMMUPOBaHUS;

—  OCHOBHBIE OIPEACIICHUS U TEOPEMBI BBIITYKIIOTO aHAIN3a;

—  OCHOBHBIE OIPEACIICHUS U TEOPEMBI TEOPUU UTD;

—  OCHOBHBIE OIPEAEIICHNS] U TEOPEMBI MHOTOKPUTEPUAIBHON ONITUMHU3ALINN;

— OCHOBHbBIE MOJIEJIM M TEXHOJOTHMH OOyYeHHs MaTeMaTHYECKUM METO/aM B SKOHOMHKE B
BBICILIEH LIKOJIE.

YMETb:

—  pemark 3a1a4M paclpeiesieHNs peCypCoB;

—  TpOBEpSTH (PYHKIMHU HA BBITYKIOCTh U BOTHYTOCTb;

— IPUMEHATh KPUTEPUU ONTHUMAIBHOCTH JUISl OTBICKAHUS TOYEK, MOJO3PUTENbHBIX Ha
AKCTPEMYM;

—  HMHTEPIPETUPOBATH HEOOXOMUMBIC YCIOBUS ONTUMAIBHOCTH B Pa3HOOOPa3HBIX 3a/adax
HYKOHOMHYECKOUM TEOpUHU U TeOpHH (DUHAHCOB;

—  HCCIEeNO0BaTh YCTOMYMBOCTH PABHOBECHHM B SKOHOMHUYECKUX MOJEISAX C HEMPEPHIBHBIM U
JUCKPETHBIM BPEMEHEM;

— HCHOJb30BaTh COBPEMEHHOE IporpaMMHOe oOecredyeHue [UIsl pelleHus 3ajady
SKOHOMMWYECKOW JUHAMUKHU.

BJIAJAETD:

—  METOJIaMH aHAJIN3a YyBCTBUTEIBHOCTH B SKCTPEMAJIBHBIX 33]a4ax;

— cnocobamu rpaduueckoro MpercTaBiIeHHs SKCTpeMallbHbIX 3a]1au;

—  TEXHUKOW MPUMEHEHMS YCIOBUM ONTUMAIBHOCTH;

— COBPEMEHHOM METOAMKON aHajau3a yCTOMYMBOCTH PABHOBECHUM B  MOZAENIAX
HKOHOMUYECKON JTMHAMHKHU, KaK B HEMPEPHIBHOM, TaK U JUCKPETHOM BPEMEHHM C MPUMEHEHUEM
anredpandecKux KpUTeprueB YCTOUYUBOCTH.



3. MECTO JUCIUIIJIMHBI B CTPYKTYPE IIPOI'PAMMBbI ACIIMPAHTYPbI

Kypc «Maremarnueckoe MOIEIMPOBAHUE B SKOHOMUYECKON TEOPUMY SIBISETCS TUCIUTIIIUNHOM,
yCTaHABJIMBAaEMON OpraHu3anuei, o0pa30BaTeIbHOI0 KOMIIOHEHTAa MHpPOTrpaMMBbl M YHTAETCS Ha
nepBoM Kypce. dopma mpoMeKyTOYHOM aTTECTAIMU — 3a4ET C OLIEHKOM.

IL]IH IMOJIHOLICHHOTO OCBOCHUS AUCHUIUIMHBI aCIIUPAHTBI JOJIKHBI UMCTH 68.30BBI€ 3HAHUA U
HaBBIKU B 00J1aCTH JTMHEWHOH anreOpbl U MATEMAaTUYECKOTO aHaIN3a.

Jlornuecku u

COACPIKATCIIbHO  AUCHUILINHA

«MateMaTH4ecKoe MOZICIIMPOBAHUC B

SKOHOMHUYECKOUW TEOPUM» CBSI3aHa C JUCHUILUIMHON « DKOHOMHUYECKAS] TEOPUS».

4. OBBEM JUCIIUIIVIMHbI

Tabmuna 1
O0beM THCHUILIMHEBI
. O0beM AMCHMILINHBI, Yac.
Buj y4yeGHbIX 3aHATHIA

Bceero Kype

U CaMOCTOsITeJIbHAsA padoTa I IEE
Ounasn gpopma odyuenusn
KonraktHas pabota 00ydaronuxcs ¢ IpernoaBareieM, 56 56 - -
B TOM YHCIIE:

Jlexuuu (JI) 21 21 - -
Cemunapckue 3aaarus (C3) 35 35 - -
CamocrosTenbHas pabora obyqarommxcst (CP) 16 16 - -

[IpomexxyTodHas aTTecTanus

¢dhopma 3auer c oEeHKOI 3a4eT ¢ OIeHKOM - -

qachkl - - - -

Oo6masi Tpy10eMKOCTh (4ac. / 3.e.)

72/2 72/2 - -

5. COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

ConepxaHue TUCHMIUIMHBI COOTHOCHTCSA C IUIAHUPYEMBIMU pe3ylbTaraMu OOy4deHHs I10

TUCIUTIIIMHE Yepe3 3a1aun, GopMHUpyeMbIe 3HAHUSI, YMECHHUS, BIIaJICHUE.
OO6m1ast TpyI0EMKOCTh JUCIUIUTMHBI COCTABIISET 2 3aU€THHIE €IUHMIIBI, 72 Jaca.

5.1. Coaep:xaHue TUCHHUILINHBI

Tabmuma 2
Ne | HaummeHoBaHme TeM Conep:xanue TeM (pa3aesoB)
n/n (pa3neJioB)
1 Tema 1. Beimyxiisie MHOXecCTBa. D PekTuBHOCTD U [TapeTo-onTHManbHOCTb.
3amaun HenmuHeiHOTO | BBIMyknble W BOTHYThIE (YHKIWW. BeIMykinocTs auddepeHmupyeMbrx GyHKITU.
1 BBIITYKJIOTO Hepapenctso Vencena. IIpoBepky BbIMYKIOCTH. KBasHBBIMYKIIbIE H KBA3WBOTHYThHIC
MIPOTPaMMHPOBAHUS. | (YHKIUH.
3amaya MaTeMaTHIECKOTO TPOTPaMMHUPOBAHUS B cTaHAApTHOW (popme. ['mobabHbIN 1
JIOKAJIBbHBIH ONTHMYM.
3amaya B cranmaptHoi (opme u ee Jlarpamxuan. /[BoiicTBeHHast 3amada. [Ipumepst
JIBOMCTBEHHBIX 3a/au. YcioBue Cneitepa. ['eomerpuueckast uuTeprpeTanus. Y cIoBUe
jJomonHstomeit  HexéctkoctH.  Teopema  Kyna-Takkepa  anst  BBIIYKIIOrO
nporpammupoBanus.  YcnoBusi  Kapyma-Kyna-Takkepa — (HeoOxomumocts U
JIOCTaTOYHOCTB).
Bo3mylienue orpaHMYeHU M aHaIM3 YyBCTBHTENBHOCTH. Teopema 00 orubaromiei:
MIOCTAaHOBKA, HHTEPITPETAINS], JOKAa3aTEIbCTBO, IPUMEPHI IPUMEHEHHUS, 0000IICHHS.
2 Tema 2. Cxunmatonue otoOpakeHuss U teopema banaxa. Teopema bpayspa. MHoro3HauHbie
HemoaBwkHbIe TOUKH | oTOOpakeHus. HempepwsiBHas TeopemMa MmakcumyMma. Teopema Kakkyranu. Teopema
1 TEOPEMBI Tapckoro. CyliecTBOBaHHE paBHOBeCHst B Mojenu Ippoy-Iedpe. CymiecTBoBaHHe
CyIIIECTBOBaHUA B paBHOBecHs B 0000meHHBIX urpax. CyiecTBOBaHHE PaBHOBECHS B CYNIEPMOAYIIIPHBIX
MaTeMaTHYEeCKON Urpax.




Ne | HaummeHoBaHme TeM Conep:xanue TeM (pa3aesoB)

n/n (pa3neJioB)
9KOHOMHKE U TCOPHU
urp.

3 Tewma 3. DOopMyIUPOBKH 3a7a4 TUHAMHYCCKON ONTHMHU3ALUU B JUCKPETHOM W HEMPEPHIBHOM
Junamudeckast BpeMeHHU. [IpuMeps 3a1a4 AMHAMIYCSCKOW ONTUMU3AINH B JUCKPETHOM U HETPEPHIBHOM
ONTHMM3AIHSL. BPEMEHU M3 YKOHOMHYECKOH Teopuu. [[puHIMIT onTUMaILHOCTH beliMana Ha KOHEYHOM

ropu3oHTe mianupoBanus. Oynkuus bemnmmana. [IpuHiun onTuManbHOCTH bennmmana
Ha OECKOHEYHOM TOPU30HTE TUIAHUPOBaHHWA. AHanmM3 Mojenu PaMces B ITHCKPETHOM
BpEMEHHN C TIOMOIIBIO JUHAMHYECKOTO TpOrpaMMUpOBaHusA. [IpuHIMII MakcMMyMa B
JMUCKPETHOM BpEeMEHH. [IpMHIUI MakCUMyma B HENPEPHIBHOM BPEMEHHU. Y CIOBHS
TpaHCBepcaabHOCTH. AHaMU3 Monaenn PaMces B HENMpephIBHOM BPEMEHH C TIOMOIIBIO
MIPUHIIAIIA MAaKCUMYyMa.

4 Tema 4. OcHOBHBIE BO3MOXKHOCTH cucTeMbl Wolfram Mathematica.

Hcnons3oBanne OcHOBBI TporpamMMmupoBaHus Ha s3bike Wolfram Language. OcHOBHBIE cpencTBa
cuctemsl Wolfram BU3yalU3allii JaHHBIX. PelleHue ypaBHEHHWH, CHCTEM YypaBHCHHUH W HEPABCHCTB.
Mathematica. UccnenoBanne ¢yHkuuil. PerieHue ONTUMH3aNMOHHBIX 3agad. PermieHue 3agay

JMHEHHOT0 MporpaMMupoBanus. Pelienue 3aad eJI04YrCICHHOTO IPOTrPaMMHUPOBAHHS.

5 Tema 5. Mopnenu ¥ TEXHOJOTMH OOYYCHHS MaTeMaTHYCCKHMM METOJaM B BBICIICH IIKOJIC:
OcobOeHHOCTH CTPYKTYpa JCKIIHOHHOTO 3aHATHS M OLICHKA €r0 Ka4eCTBa, CEMUHAPCKUE U MPAKTUICCKUE
MIperoIaBaHus 3aHATHUS, KOHTPOJIBHO-OLCHOYHBIC METO/IBI.

MaTeMaTHYECKUX
METOJIOB B
SKOHOMHKE B
BBICIIICH IITKOJIC.
5.2. CTpyKTypa AUCHUNIHHBI
Tabmuma 3
Ne ni/m HanmeHnoBaHue TeM (pa3/iesoB) O0beM AucUMIIMHBI (MOYJIA), Yac. ®opma
Bcero KonTtakrHas pa6ora | CP TEKYLIEro
o0y4aromuxcst ¢ KOHTPOJISI
TpernoaaBaTeieM ycmeBaeMOCTH,
10 BHJaM y4e0HbIX MPOMEKYTOYHOM
3aHATHI aTTecTalun
Ja | 3
Ounasn gropma odyuenusn
Tema 1 3amauyu  HENMHEHHOTO W  BBIMTYKIIOTO 6 3 1 ) 3
MIPOrPaMMHPOBAHHS.
HemoaBwkHBIE TOYKH U TEOPEMBI
Tema 2 | cymiecTBOBaHUS MaTeEMaTHYECKON 18 7 7 4 13
9KOHOMHKE M TEOPUH UTP.
JlnHaMu4uecKass ONTHMHU3AIHU.
Tema 3 20 5 11 4 13
Hcnons3oBanue cuctembl  Wolfram
Tema4 | Mathematica. 26 5 16 5 13
OcobeHHoCTH NpenoaBaHus

Tema 5 | mMareMaTH4YECKUX METOJIOB B 2 1 0 1 O

9KOHOMMKE B BBICIICH IIKOJIE

[IpomexxyTouHas aTTecTarus - - - - 3ader ¢ OLEeHKOM

Bcero: 72/2 21 35 16 -

* Ipumeuanue: Gopmul mexyuezo Kowmpons ycnesaemocmu: onpoc (0), domauinee 3adanue (3).




6.YYEBHO-METOJNYECKOE OBECHHEYEHUE CAMOCTOSITEJIBHON PABOTHI
OBYYAIOIIUXCH ITO JUCHUIIJIMHE

6.1. O0mme M0JI0KEHUA

Ha nexumsx matepuan uznaraercs B mpodiemMHoi ¢opme. OCHOBHOH yIop B MPENoiaBaHUH
JIeNaeTCsl Ha M3yYEHUE TEOPETHUYECKUX MOHATHUI U BO3MOYKHOCTH X IMPUMEHEHUS Ha KOHKPETHBIX
npumepax. Ha 3aHATHAX Takke BakHA BENyllas akTUBHOCTb IIpeNoaBaTes, IOABEACHNUE acIupaHTa
K BO3MOXHOCTH 3aHATh pe(hIIEKCHBHYIO TO3ULIUIO.

CamocrosarenbHas paboTa acmUpaHTOB MO Kypcy «MaTeMaTHdeckoe MO/eIMPOBaHUE B
IKOHOMMYECKOH TeopuHW» TIPEANoJaracT 3HAYUTEIbHBIA OO0BEM UYTEHHMS] OCHOBHOW U
JIOTIOJTHUTEIILHON JINTEpaTyphl, €e MOHUMaHue W aHanu3. [lpu yTeHnn HeoOXOAWMO BBLACTATH
3HAQUYMMBbIE I KOHKPETHBIX AaBTOPOB NOHATHS, UX COJIEpKAHUE U CBSI3M MEXIY HHMH, a TakkKe
COOTHOCHUTD UX C CUCTEMAMH MOHATHUH B IPYTUX TEOPHUSIX.

Jlng ycnemHoil caayu 3adeta HEOOXOAMMO BIAAETh COJIEpXKaHHEM Kypca Ha YpOBHE,
MO3BOJIAIOIIEM BECTH HAYYHYIO JUCKYCCHIO 10 JaHHOU TEME.

6.2. PexomeHnaanum no pacnpeieieHNI0 y4eOHOTr0o BpeMeHH 110 BUIAM CAMOCTOATEIbHOM
padoThI U pa3enam AUCUUIIIMHBI

Tema 1. 3apaun HeJIMHENHHOT0 U BHINYKJIOTO POTPaMMUPOBAHMS.

1.1. TToBTOpEHME MPOWUICHHOTO HA JEKIMUAX U CEMUHAPCKHUX 3aHATHAX Marepuana — 0,5 Jaca.

1.2. CamocTosiTenbHast paboTa C PEKOMEHJOBAaHHOM JIMTEpaTypoil, MOMCK OTBETOB Ha
BO3HUKIIIME B XOZ€ MOATOTOBKHU Bompockl — 0,5 yaca.

1.3. BoinosniHeHue 1omaiinero 3agaHust — 1 gac.

Hroro: 2 yaca.

Tema 2. HenmoaBuikHble TOYKH H TeOpeMbl CYHIECTBOBAHMSI B MAaTeMaTHYeCKOM
IKOHOMUKE U TEOPUH UTP.

2.1 IloBTOpEeHME MPONACHHOTO Ha JIEKIUAX U CEMUHAPCKUX 3aHATUAX MaTepuana — | vac.

2.2 CamocTtosiTenbHass paboTa C pPEKOMEHJOBAaHHOM JIMTEpaTypoil, MOMCK OTBETOB Ha
BO3HUKIILIKE B XOJI€ MOATOTOBKHU BOMPOCHI — 2 yaca.

2.3 BrinonHenue pomMamniHero 3ajganus — 1 yac.

Hroro: 4 yaca.

Tema 3. JIlunamMuyeckasi ONTHUMH3ALHUSA.

3.1. IloBTOpEHUE NPOIIEHHOrO Ha JIEKIUAX U CEMUHAPCKUX 3aHATUAX Marepuana — | yac.

3.2. CamocrosiTenpbHass paboTa ¢ PEKOMEHJIOBAaHHOW JUTEpaTypod, IMOUCK OTBETOB Ha
BO3HHUKIIUC B XOAC MOATOTOBKH BOIIPOCHI — 2 Jaca.

3.3. BreimosntHeHHe noManIHero 3agadus — 1 gac.

Hroro: 4 gaca.

Tema 4. Ucnoan3oBanue cucrembl Wolfram Mathematica.

4.1 IloBTOpEeHME MPONACHHOTO Ha JIEKIUAX U CEMUHAPCKUX 3aHATUAX MaTepuaina — | yac.

4.2 CamocTosTenbHass paboTa C pPEKOMEHJOBAaHHOM JIMTEPaTypoil, MOMCK OTBETOB Ha
BO3HUKIILIKE B XOJI€ MOATOTOBKHU BOMPOCHI — 2 yaca.

4.3 BrinonHeHue AOMANIHETO 3aJaHus — 2 yaca.

Hroro: 5 yacos.

Tema 5. Oco0eHHOCTH mNpenoAaBaHUS MATEMaTHYECKMX METOJ0B B JKOHOMHKE B
BbICIIIEH IIKOJIE.



5.1 TloBTOpeHHe MNPOMIECHHOIO HA JEKIMUAX M CEMUHAPCKUX 3aHATHSAX Marepuaia Hu
MOJIFOTOBKA K OIpocy Ha 3ansaTuu — 0,5 yaca.

5.2 CamocrositenpHasi paboTa ¢ PEKOMEHJIOBAaHHOW JUTEpaTypod, IMOUCK OTBETOB Ha
BO3HHUKIIUC B XOAC MOATOTOBKH BOIIPOCHI — 0,5 gaca.

Hroro: 1 yac.

6.3. IlepeyeHb OCHOBHBIX BONPOCOB IO H3Y4YaeMbIM TeMaM /ISl CaAMOCTOSITEJIbHOMH
padoThI 00y4YarOIMXCS

Tema 1. 3a1a4u HeJIMHEHHOTO U BHINYKJIOT0 MPOrPAMMMPOBAHMS.

—  JlaiiTe onpenenenne agphUHHOTO, BHIMYKJIOrO MHOXKeCTBa. [IpuBenTe mpumepshl.

— llepeuncnute onepanuu HaJy MHOKECTBAMH, KOTOPBIE COXPAHSIOT CBOMCTBO BBITYKJIOCTH.

—  Cdopmynupyiite Teopemy Xana-bannaxa.

— IlpuBenute ompenerneHue BBHIMYKIOH (DYHKIMH, NMPUBEIUTE SKBUBAJICHTHHIC YCIIOBHA,
MEPEYNCINTE OCHOBHBIEC TPUMEPHI sl PYHKLUN 0JJ0M U HECKOJIbKUX MTEPEMEHHBIX.

—  CdopmynupyiTe yCIOBHS MIEPBOTO U BTOPOT'O MOPSIKA.

— Ilepeuncnure OCHOBHBIC OIEpaIliU, COXPAHSIONINE CBOMCTBO BRIMYKJIOCTH (PYHKITHI

—  Jlaiire onpenenenue npeodbpazopanus Jlexxanapa, IpuBeIUTe HHTEPIPETALIHIO.

—  Jlaiite onpeneneHus KBa3UBBITYKIION (PyHKIIHMH.

— 3aMKHYTble WJIM OTKpPBIThIE MOJYNPOCTPAHCTBA, THUIEPIUIOCKOCTH KAaK BBIMYKJIbIC
MHO>KECTBA.

—  OCHOBHBIE BapUaHThl TEOPEMBI OTAECITUMOCTH.

—  BreinmykJiibie U BOTHYTBIE 3JIeMEHTapHble (PyHKLINU.

— Bornyrocts npousBoacTBeHHbIx Gpynknuii Ko66a—/[yrmaca.

—  OrtbIckaHue Bcex oNTUMaIbHBIX 10 [lapeTo Touek A BOTHYTHIX (DyHKIMH, 3a/JaHHBIX Ha
OTpE3KE.

— Pemenue 3a1aun Ha yCIIOBHBIM MakCUMyM U onTuMyM 110 [1apeto.

— 3amayd 0 MaKCHUMM3AlMHM MPUObUIM, MaKCHUMM3AIMs T[OJIE3HOCTH, MHHHUMM3AIUSI
U3JEPKEK KaK ONTUMHU3ALMOHHBIE 3a1a4H.

— VYcnoBusT ONTUMAJIbHOCTH IEPBOTO M BTOPOrO  MOpsiAKA [ OJHOMEPHBIX
ONTUMU3ALMOHHBIX 3a7a4.

— Heobxoaumble W J0CTaTOYHBIE YCIIOBUS BBITYKJIOCTH W BOTHYTOCTH (DYHKLIMN OIHOM
[IEPEMEHHOM.

— HeoOxoauMble W JOCTaTOYHBIC YCIOBHS MUHHUMYMAa MJIsS BBIMYKIBIX (DYHKIUN OFXHOMN
MIEPEMEHHOM.

— 3agayu 0 MUHUMH3ALMU CYMMApHBIX M3JEPKEK Ha HECKOJIIBKUX NPENNpUATUAX IPHU
3a/laHHOM BBIITYCKE U O MAaKCHMHU3AllMM BBITYCKa IIPH 33aHHOM KOJINYECTBE pecypca.

—  YcnoBus ONTMMAIBHOCTH B 33J1a4€ O MAKCUMU3ALMK BBITYCKa IPY 3aJaHHOM KOJIMUYECTBE
pecypca.

— HeoOxomuMble M J0CTaTOYHBIC YCIIOBHSI ONTUMAJIBHOCTH B 3aJady€ ONTHMAJIbHOTO
pacrpeneneHus pecypcea.

— OnrumasibHOE ¥ PaBHOBECHOE paclpeielieHue pecypca.

— 3azaya ONTUMAJIBHOTO paclpeiesIeHUs] HECKOIbKUX BUIOB PECYPCOB.

—  OcCHOBHBIE 33]1a41 JJMHEWHOT'O TPOTPaMMHUPOBAHMS B SKOHOMUKE.

— 3amaya pacupenesieHHs HECKOJIBKHX BHJOB PECYpCcOB M 3aJada JIMHEHHOTO
IpOrpaMMHUPOBAHUSI.

—  JIBOMCTBEHHBIE 3a]]a4U JTUHEHHOTO IIPOrPAMMUPOBAHHUS.



OKOHOMUYECKAsi UHTEPIIPETALINS TEOPEM JIBONCTBEHHOCTH.

Ponb ycioBHil peryisipHOCTH.

Muoxwutenu Jlarpanxa B 3aa4ax ¢ paBEHCTBaMU.

Muoxutenu Jlarpanxa B 3aa4yax ¢ HEpaBEHCTBAMM.

OcHoBHbIE (OPMYIUPOBKH YCIOBHH JTOTIOHSIONIEH HEXXECTKOCTH.

Cytb ycnoBus Crnenrepa.

OKoHOMHUYECKass uHTepnperanusi TeopeMmbl KyHa—Takkepa NpPUMEHUTENBHO K

MHOTOMEPHOH 3a1a4e pactpeeiICHHs PECYPCOB.

Teopema  Kyna-Takkepa  qms  3amaun auddepeHmupyeMoro  BBITYKJIOTO

IIPOrpaMMUPOBAHUS.

[IpuBenuTe roGanbHBIE OLIEHKU IS LIEIeBOM (DYHKIIMU MPU BO3MYIIIEHUN OTPaHUYCHUH.
[IpuBenuTe NOKAIBbHBIE OLIEHKH, B UEM CMBICJI MHOXKUTENEH Jlarpanika.
Cdopmynupyiite Teopemy 00 OrudarOIIeH.

Tema 2. HenoaBuikHble TOYKH H TeOpeMbl CYHIECTBOBAHHMSI B MAaTeMAaTHYeCKOM
IKOHOMUKE U TEOPUH UTP.

Cxumaronie oroopakeHus u Teopema banaxa.

Teopema bpayapa.

MHoro3HauHble 0TOOpaKEHUSI.

HenpepoiBHas TeopemMa MakCUMyMa

Teopema KakkyTanu.

Teopema Tapckoro.

CymiecTBoBaHUE paBHOBECHS B Mozieu Dppoy-Jledpe.
CymiecTBoBaHNE PaBHOBECHS B 000OIIEHHBIX HTPax.
Cy1uiecTBOBaHUE PAaBHOBECHUS B CYTIEPMOIYIISIPHBIX UTPAX

Tema 3. luHaMuYecKasi ONTUMHU3AIMS.

BpPEMEHH.

CDOpMyJII/IpOBKI/I 3aJga4d I[HH&MH‘-IGCKOﬁ OINITUMHU3AIMU B JUCKPCTHOM H HCIIPCPLIBHOM

[Tpumeps! 3a7a4 JUHAMHYECKON ONTUMU3ALMU B JUCKPETHOM U HEMIPEPHIBHOM BPEMEHU

13 DKOHOMHMYECKOU TEOPUH.

[Ipunuun ontumansHOCTH bemiMana Ha KOHEYHOM TOPU30HTE IUIAHUPOBAHUS.

Oynkiusa bennmana.

[MpuHIMT onTUMaNbHOCTH bennmvana Ha 6€CKOHEYHOM TOPU30HTE TITIAHHPOBAHHMSL.
Ananu3 wmoxpenu Pamces B JUCKPETHOM BpPEMEHHM C TIOMOILNBI JHUHAMHUYECKOTO

IIPOrpaMMUPOBAHUS.

[IpuHIKII MaKCUMyMa B TUCKPETHOM BPEMEHU.

[IpuHIKII MaKCUMyMa B HENIPEPBIBHOM BPEMEHH.

YcnoBus TpaHCBEPCAIBHOCTH.

AHanu3 monenu PaMces: B HEeIpepbIBHOM BPEMEHHU € TIOMOILBIO PUHIUIIA MAKCHUMYyMa.

Tema 5. Ucnoan3zoBanue cucrembl Wolfram Mathematica.

Ocob6ennoctu nHTEepdeiica cucrembr Wolfram Mathematica.

OcHOBHBIE OTIEepaTOpPHI sI3bIKa IporpaMMupoBanust Wolfram.

Busyanu3anus nanaeix B cucteme Wolfram Mathematica.

Uccnenosanne pynkiuit B cucreme Wolfram Mathematica.

Pemenue ypaBHEHMi, cHCTeM YpaBHEHHMH M HepaBeHCTB B cucremMe Wolfram

Mathematica.
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— Pemenue onTuMu3anvoHHbBIX 3a1a4 B cucteMe Wolfram Mathematica.
—  Pemenue 3ama4 TMHEWHOTO U IIEIOYMCIICHHOTO ITPOrpaMMHupoBanus B cucteme Wolfram
Mathematica.

Tema 5. Oco0eHHOCTH TNpenoAaBAHUSI MATEeMATHYECKHUX MeTOA0B B JIKOHOMHKEe B
BbICLIIEH LIKOJIE.

— Merononornyeckue MpoOiIeMbl MPENOJaBaHUS MAaTEMaTUYeCKUX  METONOB IS
HKOHOMUYECKUX TUCLHUILINH.

— ®opmbl opranmzanuu yueOHOH paboTsl B BY3e (jexkuuu, ceMuHapbl, IPaKTHYECKHE
3aHATHUS, KOJUIOKBUYMBI).

— 3HaueHue KOHTPOJIS B BBICIICH MIKOJIC U (DYHKITHH.

— 3aueThl U SK3aMEeHbl, TPeOOBaHUS K HUM.

6.4. Jluteparypa aJds1 CaMOCTOSITEJIbHOW MOATOTOBKM M /JIA MNOATOTOBKH K
NMPaKTHYECKUM 3aHITUAM

1. Macrsesa U. H. MeToas! onTUMaNbHBIX PEIICHUN [ DIEKTPOHHBIN pecypc]: yueOnuk / U.
H. Macrtsesa, I. 1. lopembikuna, O. H. Cemenuxuna. - M.: KYPC, UH®PA-M, 2018. - 384 c. - URL:
https://znanium.ru/catalog/document?id=132544

2. TlonsxoBa, E. B. Maremaruka /uisi 5JKOHOMHUCTOB: nuHamuka [Text]: yue6. mocob. s
By30B / E. B. Ilonskosa ; EBpornetickuii yauepcuret B Cankt-IletepOypre. - CII6. : U3a-Bo EVCIIO,
2013.- 111 c.

3. CoxkonoB, A.B. MeToasl onTUMaNbHBIX pelIeHul : ydyeOHoe mocobue : B 2 T / A.B.
Coxonos, B.B. Tokapes. - 3-e uzn., uctnp. u joi. - M. : ®usmariurt, 2012. - T. 1. O0miue moioxxeHus.
Maremarndeckoe IporpaMMUpOBaHHeE. - 562 C. : cxeM., Ta0. - (AHaIU3 U MOAAEpPKKA PEIICHUN). -
bubmmorp. B kH. - ISBN 978-5-9221-1399-1 ; [OnekrponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=457697.

4. Cso YsH. AHanu3 MaHeNbHbIX JaHHBIX : ydyeOHuK / Csio UsH ; mep. ¢ aHmi. mof pen. B.
Cunopenko ; Poccuiickas akajgemMusi HApOIHOTO XO3SIMCTBA W TOCYJAPCTBEHHOH CIYXObI TpHU
[Ipesunente Poccuiickoii @epepamuu. — Mocksa : Jleno, 2022. — 624 c. : win. — (AkageMu4ecKuit
y4eOHHK). — Pexum JOCTYyTIa: o TTO/IITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=694960

5.  YCTOWYMBOCTH M ONTUMAJIbHAS CTAOMIM3AUs cUcTeM TudPepeHITNaTbHBIX YPAaBHCHUH :
yuebHoe mocobue / A. b. Jloxxuukos, O. I'. MatBuituyk, b. I'. I'peGenmmkos [u ap.] ; Hayd. pend. A.
®. [opukoB ; Ypansckuii denepanbHbii YHUBEpCUTET WM. niepBoro IIpesmmenta Poccum b. H.
Enbriuna. — EkarepunOypr : M3garensctBo Ypansckoro yausepcurera, 2016. — 123 c. : taba., wir. —
Pexxum moctyna: mo moamwucke. — URL: https://biblioclub.ru/index.php?page=book&id=689068.

6. DOKOHOMHKO-MAaTEMaTHYECKHEe METOABl M MOJENU: KOMIBIOTEPHOE MOJACITHUPOBAHUE:
YuebHoe mocodbue / 1.B. Opnosa, B.A. [lonoBaukoB. - 3-¢ u3n., nepepad. u nom. - M.: By3oBckuit
yueOHuk: UHOPA-M, 2014. - 389 c.: 60x90 1/16. (m) ISBN 978-5-9558-0208-4 [DnekTpoHHBII
pecypc]. URL: https://znanium.ru/catalog/document?id=430073

6.5. IlepeueHb y4eOHO-METOAMYECKOr0 oOOecmedYeHusi sl CaMOCTOAATEbHON PadoThI
00yYarIIHuXCs

Jns  obecriedeHHss  CaMOCTOATEIbHOW  pabOThl  aCOMPAHTOB MO  JUCIUILIMHE
«MaTtemaTHyeckoe MoOJeJUPOBAHME B JKOHOMHYECKOHl Teopumw» pa3paboraHo yueOHO-
METOANYECKOe 0OecreyeHne B COCTaBe:

1. KontposbHble 3aganus i TeKylien arrectanuu (m. 7.2. Paboueit mporpammsl).

2. TwunoBsle 3aaHus K MPOMEKYTOUHOU arrectamnuu (1. 7.4. PaGoueii mporpammsi).
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3. Pexomenayemble OCHOBHasi W JIONOJHUTEIbHAS JuTeparypa, WHTEpHET-pecypchl U
crIpaBovHbIe cucTeMbl (1.8 Pabodeii mporpammer).

PabGouass mnporpamMma [UCHUIUIMHBI pa3MelieHa B JJIEKTPOHHOM HWH(GOPMAaLMOHHO-
o0pa3oBaTeNbHON cpesie Y HUBEPCUTETA Ha 3JIEKTPOHHOM ydeOHo-MeToanueckoM pecypce AHOOBO
«EYCII6» — obpazoBarensHoMm noptaiie LMS Sakai — Sakai@EU.

7. @OHJ] OHEHOYHBIX CPEACTB /151 TPOBEJIEHUA TEKYIIEH U
IMPOMEXYTOYHOU ATTECTAIIMU OBYYAIOIIIUXCSA ITO JUCIUIIJIMHE

7.1. Iloka3areju, KpUTEPHH M OLICHUBAHHE B NpoLecce TeKylleil aTTecTaluu

WNudopmanus o comepkaHuu U MPOLEAYPE TEKYIIET0 KOHTPOJIS yCIIEBA€MOCTH, METOAMKE
OLICHUBAHMs 3HAHWM, YMEHMH M HaBBIKOB OOYYalOLIErocs B XOZAE TEKYIIErOo KOHTPOJS JAOBOJISATCS
HAYYHO-TIEJIArOTHYECKUMHU paOOTHUKAMHU YHHMBEPCHUTETA O CBEACHUS OOYYaIOLIErocs Ha IEPBOM
3aHATHU 110 JAaHHOW AMCLHIIINHE.

Texylmuii KOHTPOJb MpPEIyCMAaTPUBAET IOATOTOBKY acCHUPAHTOB K KaXIOMY 3aHSTHIO,
BBITNIOJIHEHUE JOMAIHUX 3aJaHHUK, OTBETHI Ha BOIPOCH! B PAMKaxX OIpPOCa, AKTUBHOE CIyIIaHUE Ha
JeKIUSAX. ACHHpPAHT JOJDKEH MPUCYTCTBOBATh HA 3aHATHSX, Y4YacTBOBaTh B OOCYXKJIEHUH
pazbupaeMbIX 3adaHU.

Texkymmii KOHTpONb mNpoBOAMTCA B (GopMe JOMAIIHMX 33JaHuil, YCTHOTO OIpoca,
MO3BOJIAIOIINX OLEHUTH CTEIIEHb YCBOEHUS MaTEpUaia B X01€ U3y4EHUS AUCLUILINHBI.

Tabmuma 4
Iloka3arej, KpUTEPUH M OLICHUBAHNE B IIpolecce TEKYLIeH aTTecTaluu

HaumenoBanue TeM (pa3aesioB) @opMBbI TEKYLIET0 PesyabTaTsl

KOHTpOJISA" TEKYIEero

yCIEeBaEMOCTH KOHTPOJIS

Tema 1. 3ajaun HEMMHEHHOTO U BBIMYKJIOTO IMPOTPaMMHUPOBAHUS. Jomariaee 3aaHue 3a4TeHO/
HE 3a4YTCHO

Tema 2. HemoaBWXHBIE TOYKM M TEOPEMBbI CYIIECTBOBAHUSA B JomariHee 3aaHue 3a4TeHO/
MAaTEMAaTHYCCKOW YKOHOMHKE U TCOPUH HTP. HE 3a4YTCHO

Tema 3. lunamMuyecKkasi ONTUMU3ALIHSL. Homatnee 3aganue 3a4TeHO/
HE 3a4TEHO

Tema 4. Ucnons3oBanne cucteMsl Wolfram Mathematica. JlomarHee 3aaHue 3a4TeHO/
HE 3aYTCHO

Tema 5. OcoOeHHOCTH TpemnoJaBaHUsl MaTeMaTHYECKHMX METOJOB B Ompoc 3a4TeHO/
9KOHOMUKE B BBICIIEH IIKOJIC HE 3aYTCHO

* Ipumeuanue: popmvl mexyujezo konmpons ycneeaemocmu. onpoc (0), domawnee 3adanue (13).
Ta6ymma 5
®opmBI Kpurepnu onennBanns
TeKYIIEero
KOHTPOJISI
yCIEeBaeMOCTH

OtBer OTCYTCTBYCT WU SABJIACTCSA OAHOCIIOKHBIM, WJIN COACPIKUT CYHICCTBCHHBIC OLIHOKU — HE
3a4TCHO
ACHI/IpaHT B OTBETAaX AEMOHCTPUPYCT 3HAHNUC BCCX TCOPECTUUCCKUX HOHOX(GHHﬁ, (pa3BepHyT0)

Ompoc OTBEYACT HA BCE MOCTABJICHHBIC BOIPOCHI, MpeyiaraeT 000CHOBAHUS MPHU OTBETE HA BCE WU
OOJIBIIIMHCTBO TOCTABICHHBIX BOIPOCOB; HECYIICCTBEHHBIC OIIMOKH HE CHIDKAIOT KayecTBO
OTBETa — 33a4TEHO
ACHUpaHT He 3HAET OCHOBHBIX MOJIOKEHUIH TEOPUH, HCIBITHIBACT 3ATPYAHEHHUS TP PEILICHUN

Jomarraee 3anad — 0—4 Gama (He 3a4TEHO);

3aJaHue ACNHUpaHT JEMOHCTPUPYET 3HAHHWE OCHOBHBIX TEOPETUYECKUX MOJOKEHUI, Mpeiaraet

TIPaBWJIBHYIO HUICOJIOTHIO pelieHus 3a1a4d — 5S—6 6ayuioB (3a4TeHO);
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AcnupaHT JEMOHCTPUPYET 3HAHHME BCEX TEOPETUUECKUX MOJIOKEHUH, BBIMIOJIHSACT 3aJaHus U
OTBEYACT Ha BCE BOMPOCHI, HO JIOMYCKACT HECYIIECTBCHHBIC OIMUOKH — 7—8 0aJIIOB (3aYTCHO);
AcnupaHT AEMOHCTPUPYET 3HAHUE BCEX TCOPETHUUECKHUX TMOJIOXKEHHM, MPABUIbHO BBIMNOJIHSIET
3aJlaHMs U OTBEYACT Ha Bce BOMPOCHl — 9-10 6ayuioB (3a4TeHO).

KAPTA BAJIJIOB JNMCHUITJIMHBI

DopmMa KOHTPOJIS Baausl
Texymuuii KOHTPOJIb 50
ITpoMexyTOUHBIH KOHTPOIb 50

7.2. KoHTpOJIbHBIE 3aJaHUS IJIS TEeKYlIel aTTecTalun

IIpumepsbl JOMAIIHUX 3aJaHUN
Tema 1. 3apaun HeJIMHENHHOT0 U BHINYKJIOTO NPOTPaMMUPOBAHMS.
Homarmaee 3amanue

1. Jlokaxxute OCTaTOYHOCTH B ycioBus Teopembl Kyna-Takepa.

2. JlokaxxuTe, 4TO BEKTOP JBONCTBEHHBIX OLICHOK B 33/1a4€ C IBOMHBIM OTPAaHUYECHUEM — TOT
’K€ CaMBbIi, 9YTO U B OIITUMM3ALIMOHHOM 3aa4e.

3. [IlpoBepbTe, 4TO B JABYXCTYNEHYATOW ONTHMM3ALMOHHON 3ajad€ Ha OrpaHUYCHHUE
pecypcoB UTOTOBAs 1eNieBasi QYHKIIHS TaK)Ke BOTHYTA.

4. IlpoBepbTe, UTO €ciid BEKTOp P sBIsieTCS BEKTOPOM JBOMCTBEHHBIX OIIEHOK 3aJa4M C
OJIOYHOM CTPYKTYpOH, TO 3TOT e BEKTOp SIBISETCS BEKTOPOM JBOMCTBEHHBIX OLIEHOK OOpaTHOM
3a/1a4i.

Tema 2. HenmoaBuikHble TOYKH H TeOpeMbl CYHIeCTBOBAHHSI B MaTeMaTHYeCKOM
IKOHOMMKE U TEOPHH UTP.
Homaraee 3amanue
1. JlokaxwuTte, 4TO HENPEpPHIBHOE OTOOpaXCHHWE OTpe3ka B ce0s MMEeT XOTs Obl OIHY

HEMOJBUXHYIO TOUKY.

x+1
2. Tlycte orobpaxenue f 3amaercss Ha wmHOxkectBe (0,1) paBeHctBoM f(x) = -

CymiecTByeT i y 3TOro oroOpakeHus: HemoABIKHAas Touka? Kak Baml OoTBET OOBSICHUTH B CBETE
TeopeMbl bpayapa?

Tema 3. JIluHaMuYecKas ONTUMHM3AIMS.
Jlomawmnee 3a0anue

1. Hmeercs onTuMu3aimoHHas 3agada. EcTe Tpu (GUpPMBI, Kakaas U3 KOTOPBIX 00Jamact
3armacoM pecypcoB. Kaxnmas ¢upma mpou3BOIUT KOHEUHBIA BBITYCK, @ TAK)KE HAIPaBIISCT 4acTh
CBOETO BBINTyCKa JABYM JpyruM pupmam. HeoOxommumo 1okas3ars, 4To B MOJOOHON OMTUMHU3AIHOHHON
3aJlaue ONTUMAIbHOE PEIICHUE SBISICTCS PAaBHOBECHBIM.

2. Hmeercs onTUMH3aMOHHAsA 3a1a4a: f(X) — max, npu orpannueHusx: x < b, rae b > 0.
O6o3uaunm 3a (b)) = max {f(x)}. Jlokazars HeoOxomumocTh Toro, urodsl P (b) GbuTa BOrHYTOM.

3. HM3oOpasute peluicHHE ONTHMAJIbHON 3aqayd B JIMHAMHUYECKOM BpPEMEHH B BHJIC
ONTUMU3AINH Ha Trpade.

Tema 4. Ucnoan3oBanue cucreMbl Wolfram Mathematica.

Jlomawnee 3adanue
1. Paccmorpum HarypajbHOE 4ncio n. Eciau oHO 4€THOE, TO MpeBpallaeM ero B n/2, a eciu
HeuéTHoe, TO B 3n+1. C MoJydeHHBIM YUCIIOM BBINIOJIHSAEM TE€ K€ camble ACHCTBUS, U TaK JaJiee.
l'unoresza Konnarna 3akimrogaercst B TOM, 9TO AJIs JTFOOOTO N HA HEKOTOPOM IIIare MmoxyduM 1, cM.
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http://mathworld.wolfram.com/CollatzProblem.html. Haiinute cpenu mepBrix 105 HaTypambHBIX
qrCell TO, ISl IPEeBPAIICHHs KOTOPOro B 1 TpeOyeTcst HanbobIee YUCIIO IIaroB.

2. Jlau cnucok, cocrosuuid u3 —1, 0, 1. HeoOxoaumo moacunTaTh KOJTUYSCTBO JIEMEHTOB,
paBHBIX —1 B CIHCKE, U CTOJBKO K€ TIEPBBIX €AWHUI 3aMEHHUTh Ha Hynu. HampuMep, B CIIUCKE €CTh
9 munyc equnui 1 10 equnui. Tora Bce eAMHULIBI, KpOME MOCIEHEN, clieyeT 3aMeHuTh Ha ().

3. Ilyctb m — HarypampHoe uymcio. OmnpeaenuM ¢yHKuuio O(m) Kak CymMMy BCeX
HaTypaJbHBIX JIETUTENEH Yncaa m, KpoMe caMmoro m. byneM Ha3pIBaTh 1Ba pa3iMuHbIX HATYPaIbHBIX
grcna a u b "npyxecrBennpiMu', eciu d(a)=b u 6(b)=a. HaiiTu Bce mapsl «Ipy>KeCTBEHHBIX» YHCET,

menbpmux 105.

IIpuMepsI BONIPOCOB 1JIs1 ONIPOCOB
Tema 5. Oco0eHHOCTH NpenoAaBaHUS MATEMAaTHYECKMX METOA0B B JKOHOMHKE B

BBICHIEH HIKOJIE

1. IlpenMer megaroruku BBICHIEH IIKOJIBI.
2. MecTto nenarornyeckux 3HaHui B A€ATEIbHOCTH IIPETIOAABATEINS By3a.
3. OCHOBHBIE KaT€TOPUH NEAATOTUKH.

4. llenu megaroruyeckoro npoiecca B By3e.

7.3. [loka3aTeiu, KpUTEPUH M OLIECHUBAHKME B MpPoLecce MPOMEKYTOYHOM aTTeCTAlMU

dopMa MPOMEKYTOUHOW aTTECTAllUUd TMPEACTABISAET COOOM 3a4eT C OILEHKOH, KOTOPBIHA

MPOXOIUT B MUCbMEHHOU popme.

[Tepen 3aueToOM C OLIEHKOM MPOBOAUTCA KOHCYJIbTAIMS, HA KOTOPOM MPENnogaBaTesib OTBEYAeT

Ha BOIIPOCHI aCIITUPAHTOB.

B pe3ynbraTe mpomMekyTOYHOrO KOHTPOJIS 3HAHUM acIHUpPaHThI MOJY4YalOT aTTECTALHUIO IO

NUCLUIIINHE.

Tabnuua 6

Iloka3zarejin, KpUTEPHUH U OLIECHMBAHHE B MPOIlecce MPOMEKYTOUHOI aTTecTalluu

®opMa NPOMEKYTOUHOI
aTTecTAlMH/BH/ IPOMEKYTOYHOI
aTTecTAlUH

Kpurtepuu oneHuBaHus

Onenka

324€T ¢ OLEeHKOM/
l'II/[CI)MeHHHﬁ 3a4eT C OHGHKOﬁ 110
eﬂI/IHOMy JJIs1 BCEX aCHI/IpaHTOB 6I/IJ'IeTy

HpeLlCTaBJ'IGHO MOJHOC W HNPaBUIIBHOC

3a‘lTeH0, OTJIMYHO

peleHne, BO3MOXHBI HecylecTBeHHbIE | (41-50)
MOTPELIHOCTH.

IIpeacraBneHo MpaBUIBHOE, HO HEMOIHOE | 3a4TEHO, XOPOLIO
peleHne, BO3MOXHBI HecylecTBeHHbIE | (31-40)
MOTPELIHOCTH.

BbIsIBIICHO HETIOJTHOE 3HAHUE WIIH YACTHYHO | 3a4YTEHO,
HETIpaBWIbHAS TPaKTOBKa | YAOBJICTBOPUTEIBHO
OCHOBOIIOJIATAIOIIINX MOJIOKSHUH u | (21-30)
MPEATIOCHITIOK, TPHCYTCTBYIOT —TpyObIe

OIINOKH.

Pemranace 3ajaya, OTJIMYHAS ot | He 3a4TCHO,

MIPEUIOKEHHOH, TN PEIICHNE OTCYTCTBYET
-0.

BbisiBlIeHO He3HaHME WM HENpaBMIIbHAs
TPaKTOBKa OCHOBOIIOJIATaIOIINX
TIOJIOKEHUH u MIPEATNOCHIIOK,
IIPUCYTCTBYIOT rpyOble OIMOKH.

HeynoBiIeTBOpUTEILHO (0)

(1-20)
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Pe3ynbpTaThl ciaunm mpoMeKyTOYHOW arTecTalud mo mporpammam acnupanTypel B [IIBCH
OLIEHUBAIOTCS IO OAITEHO-PEUTHHIOBOM CUCTEME OIICHKH B COOTBETCTBHH ¢ [lonoxxenuem o popmax,
NEPUOJUYHOCTH W MOPSAKE OpPraHU3alMM U IMPOBEICHMS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH W
IPOMEXYTOUHOM arrectanuu odyqaromuxcs B AHOOBO «EYCII6» cnenyromum 00pa3om, COracHo
Tabnuue 6a.

MakcumanbHasi OIICHKA IO MTOraM OCBOCHHMS JHUCHMILUIMHBI coctaBisier 100 6amroB (50%
OLICHKH COCTaBJISIOT PE3YJIBTATHI BBIIOJHEHUS JOMAIIHKUX 3a1aHuid, 50% — pe3ysbTaTsl TUCbMEHHON
3a4eTHOH paboThI).

Tabmuma 6a
Cucrema OneHKH 3HAHHI 00y4arOIIUXCS
[IatubannpHas (CTaHIapTHAS) banibHO-pedTHHTOBasE CUCTEMA OLIEHKU bunapnas cucrema olieHKU
cucrema

5 (oTM4HO) 100-81 3a4TEHO
4 (xopoIro) 80-61

3 (YIOBJIETBOPHUTEIIHLHO) 60-41

2 (HEey1OBJIETBOPHUTEIILHO) 40 u meHee HE 3a4TCHO

Pe3ynbTarhl MPOMEXyTOYHOTO KOHTPOJIS MO IUCHUIUIMHE, BBIPAXKEHHBIE B OLIEHKAX «3a4TEHO,
YIIOBIIETBOPUTEIBHO», «3a4T€HO, XOPOIIO», <«3aYTeHO, OTIMYHO» IIOKAa3bIBAIOT YPOBEHb
c(hOpMUPOBAHHOCTH Y 00ydYaromerocss 3HaHWM, YMEHUW, HABBIKOB 1O pe3yJbTaTaM OOy4YeHHUs I10
JUCLIUILIMHE TI0 TPOrpaMMe acMpaHTypsl 5.2.1. DKoHOMHUYECKasl TEOpUs.

Pe3ynbTarhl mpoMEKyTOYHOTO KOHTPOJS IO JUCHUIUIMHE, BBIPRXKEHHBIE B OIICHKE «HE
3aYTEHO, HEYAOBJIECTBOPUTEIILHOY, MOKA3hIBAIOT HE COPMHPOBAHHOCTh Y 00yUaIOMIErocsi 3HAHUH,
YMEHUM, HABBIKOB IO pe3yJbTaTaM OOYy4YeHUs TUCIUILIMHE MO MporpaMMe acmupaHTypbl 5.2.1.
OKOHOMHUYECKAs TEOPUS.

7.4. TunoBble 3aJaHUS K IPOMEKYTOYHOM aTTeCTAllUN

BAPUAHT 1
1. Paccmorpum 3anauy
XXX
max a,—+a,——+a,——
P P P

s.t.
X, +x,+x,<b,
x,20,x,20,x,20,

rne 0#p<la >0,i=12,3.

IIpoBepsre, UTO dTa 3a1a4a SBIAETCA 3a1a4€i BBIITYKIJIOTO IPOrPAMMHPOBAHHS.
PacckaxuTte, 0 ueM IpUMEHUTENBHO K ATOM 3a7aye roBopuT TeopeMa Kyna-Takkepa.
Pemmmre 5Ty 3amauy.

3anuimTe 9Ty 3a7a4y B BUJIC 3a1a4U HHHaMquCKOﬁ OIITUMMU3AIINH.

m o 0w

PacckaxuTte, 0 yeM NPUMEHUTENBHO K ATOM 3ajjade TOBOPUT MPUHIIUIT MAKCHMYyMa.
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F. PemmTe 3Ty 3a1a4y ¢ MOMOINIBIO IPUHIIMIIA MAKCUMYMa U ITPOBEPHTE, YTO PEIICHUE COBIAIAECT
¢ myHKToM C.
2. PaccMoTpuM 3agauy
max x(l)/2 + Bx? + BPx)? + ..
S.t.
Xyt X +Xx,+...2 ),
x,20,x,20,x,2>0,...,

rie 0<p<l.

Pemmre 5Ty 3amauy.

3anumure 3Ty 33734y B BUJIE 33/1a41 JUHAMUYECKONW ONTUMH3AIIHH.

PacckaxuTe, 0 4eM PUMEHHUTENBHO K 3TOW 33/1a4€ TOBOPHUT IMPUHIIUI MaKCHMyMa.

Pemnte 3Ty 3a71a4y ¢ MOMOIIIBIO IPUHIMIIA MAKCUMYMa U IIPOBEPHTE, UTO PEIICHUE COBIAAAET
C IYHKTOM A.

BriBenute uis 3T0i 3anaun Gynknuio bemimana (Value function).

[TpoBepbTe, UTO AT ATOM 3a7a4n BBHIIOIHACTCS IPUHIUI ONITUMAIBHOCTH.

oowp

mm

8. OCHOBHASA U JOINIOJIHUTEJIbHAS JIMTEPATYPA

8.1. OcHoBHas uTepaTypa:

1. Tlomsxosa, E. B. Maremaruka st 5koHOMUCTOB: auHamuka [Text]: yue6. moco6. s
By30B / E. B. Ilonsikosa ; EBponeiickuii yuusepcuret B Cankt-IlerepOypre. - CII6. : U3n-so EYCIIO,
2013.-111c.

2. Cso0 UsH. AHanu3 MaHeNbHBIX NaHHBIX : yueOHuK / Cso UsH ; mep. ¢ aHmI. mox pen. B.
Cunopenko ; Poccuiickas akagemMusi HApOIHOTO XO3SIMCTBA W TOCYJAPCTBEHHOH CIYXOBlI TpHU
[Ipesunente Poccuiickoii @depepamuu. — Mocksa : Jleno, 2022. — 624 c. : w1 — (AkageMu4ecKuit
y4eOHHK). — Pexum JOCTYyTIa: o TTO/IITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=694960

3.  DKOHOMHKO-MaTeMaTHYeCKHe METOAbl U MOJENU: KOMIBIOTEPHOE MOJEIUPOBAHUE:
VYuebnoe nocobue / U.B. Opnosa, B.A. [lonoBHUKOB. - 3-¢ u3a., nepepad. u nom. - M.: By3zoBckuii
yuebHuk: UHOPA-M, 2014. - 389 c.: 60x90 1/16. (m) ISBN 978-5-9558-0208-4 [DnekTpoHHBbII
pecypc]. URL: https://znanium.ru/catalog/document?id=430073

8.2. lonosiHMTeILHAS JIUTEpPaTypa:

Mactsea . H. MeToabsl onTUManbHBIX peIieHui [DaeKTpoHHbIN pecypc]: yueonuk / M. H.
Macrsesa, I'. U. I'opembikuna, O. H. Cemenuxuna. - M.: KYPC, UH®PA-M, 2018. - 384 c. - URL:
https://znanium.ru/catalog/document?id=132544

Coxonos, A.B. MeToapl onTUMaNbHBIX pelieHui : yueobnoe nocodue : B 2 1/ A.B. Cokonos,
B.B. TokapeB. - 3-¢ uzn., ucnp. u jgon. - M. : ®usmatnur, 2012. - T. 1. O0mue mOIOKEHUSI.
MareMaTHueckoe mporpaMMupoBaHue. - 562 c. : cxeMm., Tabi. - (AHAIN3 U TOJIEPKKA PEeIICHHH). -
bubmuorp. B kH. - ISBN 978-5-9221-1399-1 ; [Onekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=457697.

YCTOHYMBOCTE M ONTUMANIbHAS CTAOWIHM3aIMs CHCTEM TU(QPEpEeHINATBHBIX YPaBHCHUHN :
yuebHoe mocobue / A. b. Jloxxuukos, O. I'. MatBuituyk, b. I'. I'peGenmmkos [u ap.] ; Hayd. pen. A.
®. [opukoB ; Ypansckuil denepanbHbii yHUBEpCUTET WM. niepBoro Ilpesmmenta Poccum b. H.
Enbruna. — ExkarepunOypr : M3garensctBo Ypansckoro yausepcurera, 2016. — 123 c. : taba., wir. —
Pexxum moctymna: mo moamwucke. — URL: https://biblioclub.ru/index.php?page=book&id=689068.
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http://biblioclub.ru/index.php?page=book&id=457697
https://biblioclub.ru/index.php?page=book&id=689068

[annpa, U. I'. Maremarnueckass skoHomuka : yueOnuk / W.T'. [llammpa. — Mocksa :
IIpomeren, 2018. — 176 c¢. — Pexum pocryna: mno mnogmucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=494930

9. AH®OPMALIMOHHBIE TEXHOJIOI'MU, UCITIOJIB3YEMBIE I1PU
OCYUIECTBJIEHUH OBPA3OBATEJIBHOI'O ITPOLECCA
9.1. [IporpammHoe obecnieyenue
[Ipu ocymecTBieHuu 00pa30BaTENBHOTO IMpOIECcCa AaCMUpPaHTaMH H  MPOPECCOPCKO-
MPENo/IaBaTeIbCKUM ~ COCTAaBOM  HCIIONIB3YETCsl  CIeAylollee  JIMIEH3MOHHOE  MPOrpaMMHOE
obecriedeHue:
1. OS Microsoft Windows (OVS OS Platform)

2. MS Office (OVS Office Platform)

3. Adobe Acrobat Professional 11.0 MLP AOO License RU
4. Adobe CS5.5 Design Standart Win IE EDU CLP
5. ABBYY FineReader 11 Corporate Edition

6. ABBYY Lingvo x5

7. Adobe Acrobat Reader DC /Pro

8. Google Chrome

9. Opera

10. Mozilla

11. SAunexc bpaysep

12. VLC

9.2. IlepeyeHb HMHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM M INpPo(ecCHOHATBHBIX 0a3
JAHHBIX MH(OPMANMOHHO-TEJEKOMMYHUKANUOHHON ceTH «UHTEepHET», He0OXOAUMBIX ISl
OCBOECHHUS TMCUMILIAHBI:

NudopManmoHHO-CIIPABOYHBIE CUCTEMbI

1. Tapant.Py. UHpopMannoHHO-TIpaBoOBOii nmoprai: https://www.garant.ru/

2. OrtkpeiToe oOpazoBanue. Acconuanus «HamumonanpHast miargopMa OTKpPBITOTO
oOpa3zoBanus»: https://npoed.ru/

3. Odummanbras Poccus. CepBep OpraHoB TroOCyIapCTBEHHOW BiacTu Poccuiickoit
®eneparnuu: http://www.gov.ru/

4. OdunuanbHBII UHTEPHET-TIOPTAT MPaBOBOM MHGOpManuK. ['ocymapcTBEHHAs CHCTeMa
npaBoBoi HHGopmanuu: http://pravo.gov.ru/

5. IlpaBogoii caiit Koncynerantllmtoc: https://www.consultant.ru/

6. Poccuiickoe obpazoBanue. @enepanbHblil moprai: http:/www.edu.ru/

IIpodeccnonanbuble 0a3pl JAHHBIX HH(OPMAIMOHHO-TEJEKOMMYHMKALMOHHON CeTH
«HTepHeT»:

1. EHUII —  DOmnekrponnas  Oubmmorexka  «Hayunoe — wnacmeame — Poccum»:
http://e-heritage.ru/

2. HammonanbHas snekTpoHHas 6ubnmuoreka HOb: https://rusneb.ru/about/

3. [Ilpesunmentckas 6mbmuoteka: http://www.prlib.ru

4. Poccuiickas rocygapcTBeHHas 6ubnuoreka: http://www.rsl.ru/

5. Poccuiickas HanuoHaiIbHag Ononnoreka: http:// www.nlr.ru/poisk/

9.3. JInneH3MOHHbIE JJICKTPOHHBIE pecypchl O0M0IHOTEeKN YHHBEPCUTETA
IIpodeccuonanbHbie 0a3bl JTaHHBIX:
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[ToytHBIH IEpeYeHB JOCTYIMHBIX 00y4JaronIUMCs TPO(HEeCCHOHATBHBIX 0a3 TAHHBIX MPEACTABICH
Ha odummansHOM caiiTe YHuUBepcutera https://eusp.org/library/electronic-resources, BKJIIOYAs
cienyromue 0a3pl JaHHBIX:

1. eLIBRARY.RU — Poccuiickuii HHQOpPMAIIMOHHO-aHATUTHYECKUI MOpTan B 00IacTH
HAayKH, TEXHOJIOTUH, METUITMHBI M 00pa30BaHus, Colepkanuii pedeparbl U MOJIHbIC TEKCTHI HAYIHBIX
cTared U MyONmuKaIuii, HaykoMeTprudeckas 06a3a naHHbIX: https://elibrary-ru.elib.eusp.org/ ;

2. DJEKTpOHHBIC JKYpPHAJIbI IO TOINHUCKE (TEKyIIME HOMEpa HAyYHBIX 3apyOeIKHBIX
KYpHAJIOB).

JJIeKTPOHHBbIE OMOJINOTEYHbIE CUCTEMBbI:

1. Znanium.com — DnekTponHas 6ubmoreuHas cucrema (ObC) — https://znanium.ru/ ;

2. YHuBepcuTeTcKasi 0udJInoTeKa oHIaiiH — DiekTpoHHas oubnuoreunas cuctema (3bC)
— https://biblioclub.ru/index.php?page=book blocks&view=main_ub

9.4. JjekTpoHHAasi MH(POPMAITMOHHO-00pa30BaTe/IbHAS cpela Y HUBEPCUTETA

OO0pa3zoBaTeNbHBIA MPOIECC MO IUCHIUIUIMHE TMOANCPKUBACTCA CPEIACTBAMU SJIECKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTENbHOM cpesibl Y HUBEPCUTETA, KOTOPAsk BKIIIOYAET B CE0sI 3J€KTPOHHBIH
yaeono-metoqudecknii pecypc AHOOBO «EYCII6» — ob6pa3oBarenbhbiii mopran LMS Sakai —
Sakai@EU, nutieH3u0HHBIE SJIEKTPOHHBIE PECYPChl OMOIMOTEKH Y HUBEPCUTETA, O(DUIIMATBHBIN CAUT
YuuBepcurera (https://eusp.org/), JOKadbHYI0 CE€Th M KOPHOPATUBHYIO OJJICKTPOHHYIO IOYTY
YHuBepcutera, 1 00eCrieuuBacT:

— JIOCTYH K Y4eOHBIM IIaHaM, pabodnM mporpaMmmaM JUCHUIUIHNH (MOTYNeH), MPAaKTUK U K
U3AHUSM DJIEKTPOHHBIX OMONMOTEYHBIX CHUCTEM WU 3JIEKTPOHHBIM 0O0pa30BaTelIbHBIM pecypcam,
yKa3aHHBIM B pabo4HX Iporpammax;

— (uxcanmio pe3yabTaTOB MPOMEKYTOUYHON arTTeCTallud, pe3yJAbTaThl  BBITOITHEHUS
WHAWBUAYAIBHOTO IJIaHA HAYYHOW JEATEeIbHOCTH W OLEHKH BHITIOTHEHUS WHIANBUAYAIBHOTO IIaHA
paboTHI;

— (¢opMupOBaHUE AIMEKTPOHHOTO MOPTGOINO 00yUIaOIIETOCs, B TOM YHCIIE COXpaHEHUE paboT
oOyyJarormierocs;,

— B3aUMOJICHCTBHE MEXKIy YYaCTHHKAMH OOpa30BaTEIBHOTO IMpOIecca, B TOM YHCIE
CUHXPOHHOE U (WJIM) aCHHXPOHHOE B3auMOJeicTBHE mocpencTBOM ceTH «MHTepHeT» (31eKTPOHHOM
TOYTHI U T.JI.).

Kaxxapiii oOydaromuiicss B Te4eHHE BCEro nepuona oOydeHHus: o0ecreueH WHIAUBUAYAIbHBIM
HEOTPAHMUYEHHBIM JIOCTYIIOM K JJICKTPOHHBIM pecypcaM OMOIIMOTEKH YHUBEPCHUTETA, COJACPIKAIICH
W3/IaHus YIeOHOU, yIeOHO-METOIMUECKON W WHOM JINTEpATyphl M0 U3y4aeMOM JUCITUTIIIMHE.

10. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS JJIsA
OCYHWECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA

B xone peammzarnuu o0pa3zoBaTENbHOTO MpoIecca HCHOIB3YIOTCS CIENHATU3UPOBAHHbBIC
MHOTO()YHKIIMOHAJIbHBIE AyTUTOPUM [UIS TPOBEIACHUS 3aHATUH JIGKIMOHHOTO THIIA, 3aHATHH
CEMHUHApPCKOro Tuma (MPaKTHYECKUX 3aHATHH, JabOpaTOpHBIX padoT), TPYNIOBBIX U
WH/IWBUIYAIbHBIX  KOHCYJIbTAllMil, TEKYIIEro KOHTPOJS M HPOMEXYTOYHOW aTTecTalud,
YKOMIUIEKTOBAHHbIE CHEIHATU3UPOBAHHON MeOeNbl0 M TEXHHUYECKHMMH CpEeACTBAMH OOyuYeHUs,
CIIy’KaIllUMU JIJIS IPE/ICTaBJIeHUs] yueOHON MHPOpMAIIU OOJIBIION ayTUTOPHH.

[IpoBenenue 3aHsATUI 0OeCIeunBaETCS JEMOHCTPALMOHHBIM 000pYI0BaHUEM.

[TomemieHust A7iE CaMOCTOSITENILHOM pabOThl OCHAIIEHBI KOMITBIOTEPHOW TEXHHUKOWU C
BO3MOXXHOCTBIO TMOAKIIOUEHUs1 K ceTH «MHTepHeT» U olecrnedeHHeM J0CTyla B AJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly OpraHU3alUH.
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Jlisg nun ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSIMU 3/J0POBbSI M MHBAJIUIOB IPEIOCTABISETCS
BO3MOXXHOCTh TPHUCYTCTBUS B ayJAUTOPUM BMECTe C HHMH AacCHCTEHTa (momomrHuka). s
CcaboOBUIAIIMX TPEAOCTaBIACTCS BO3MOXKHOCTh yBENIMUYEHHs Tekcta Ha odkpane [IK. B
KOMIIBIOTEPHOM KJIaCC€ M B MOMEIICHUH NIl CAMOCTOSITEIbHON PabOThI B KOMILJIEKT 000PYIOBAHHUS
TaK)Ke BXOAMT KJIaBUATypa, KJIaBUIIM KOTOPOH MapKUPOBaHBI peiabe(HO-TOUCUHBIM HIpUpTOM. J[i1s
00yYJarOMIUXCs ¢ OTPaHUYCHHBIMU BO3MOXHOCTSMHU 370POBbs, UMEIOIINX OTPaHUYCHHS IO CIIYXY,
NPEJICTaBISIETCS  BO3MOXHOCTb  WCIIOJB30BAaHUS  MOPTATUBHOM  MHIYKIIMOHHOM  CHCTEMBI
(MHIYKIIMOHHON meTnu). [ caMoCTOsATenhbHONW pabOoThl JHUI] ¢ OTPAHUYECHHBIMUA BO3MOKHOCTSIMH
3MI0POBBSl B TOMEIIEHUU JIsi CaMOCTOSATEIbHON paboTel opranm3zoBaHo oxaHo Mecto (1K) c
BO3MOXXHOCTSIMH ~ OECKOHTAaKTHOTO  BBOAa HWH(MOpPMAalMd ©  YIOPABICHUS  KOMITBIOTEPOM
(cenmanu3upoBaHHOE JIMIIEH3HOHHOE TTporpaMMHoe obecrieueHne — Camera Mouse, Be0O kamepa).

bubnmoreka yHHBEpCUTETa MPENOCTABISACT yNAICHHBINH JOCTYI K JIEKTPOHHBIM pecypcam
O0uOIMoTeKH YHUBEPCUTETA C BO3MOKHOCTSIMH JUIsl C1a00BUASIIETO YBEMYEHHs TEKCTa Ha SKpaHe
K.

Jluma ¢ oOrpaHMYeHHBIMM BO3MOXKHOCTSIMH 3/I0POBbSI MOTYT MpU HEO0OXOIUMOCTU
BOCTIOJIb30BAThCSI UMEIOIINMCSI B YHUBEPCUTETE KPECIOM-KOJSICKOW. B yueOHOM Kopiryce mmeercs
aganTupoBaHHbId TUdT. Ha mepBoM 3Taxe o0opyaoBaH CreNUATU3UPOBAHHBINA TyalleT. Y BXojaa B
3laHWe YHUBEPCHUTETa IJIs WHBAIUIOB OOOpyJOBaHA cCIelUalbHas KHOIKA, BXOAHAs Cpena
obecrieueHa MHGOPMAIIMOHHON JTOCKON O PeKUME pabOThl YHUBEPCUTETA, BHITOITHEHHOW pelibeHO-
TOYCYHBIM TaKTHJILHBIM HIpHQTOM (a30yka bpaiins).
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[Tpunoxenue 1

®OH/JI OUEHOYHLIX CPEACTB 110 JUCLHUIUIMHE

«MaTemMaTH4yecKoe MOAEJUPOBAHUE B IKOHOMUYECKOU TEOPUM
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®OHJI OLIEHOYHBIX CPE/JCTB /U151 IPOBEJEHUS TEKYLIE U
IMMPOMEKYTOYHOM ATTECTAIIMN OBYYAIOIIMXCS MO JACIHUATLIAHE

1. Iloka3aTesin, KpUTEPUH U OLIECHUBAHUE B Mpolecce TEKyLIel aTTecTAlNu

WNudopmanus o conepkaHuu M MpoLESype TEKYIIEr0 KOHTPOJS YCIEeBaeMOCTH, METOAUKE
OIICHUBAHMSI 3HAHWUW, YMEHUI W HABBIKOB OOYYAIOMIETOCS B XOJ€ TEKYIIETO KOHTPOJSI JOBOISTCS
HAy4YHO-MEAarornyecKuMu pabOTHUKaMH Y HUBEPCUTETA 10 CBEACHHs OOYydYaroIlerocs Ha MepBOM
3aHSTUU MO TAHHOU JUCIUIUIMHE.

Texymuid KOHTpOJb MpeaycMaTpuBaeT IMOATOTOBKY AaclHUPaHTOB K KaXIOMY 3aHSTHIO,
BBITIOJIHEHHE JIOMAILTHUX 3aJaHUi, OTBETHl Ha BOMPOCHI B paMKax OMpOCa, aKTUBHOE CIIyIIAaHHE Ha
JeKUUAX. ACHUPAHT JOJDKEH MPHUCYTCTBOBATh HA 3aHATHSAX, Y4YacTBOBaTb B 0OCYXIEHUU
pa3zOupaeMbIX 3a/laHUM.

Tekymuii KOHTPOJIb TPOBOAUTCS B ¢GoOpMe AOMAIIHUX 3aJaHHK, YCTHOTO OIpoca,
MO3BOJISIIOIINX OLICHUTh CTETIEHb YCBOCHHS MaTepualia B X0/1€ U3yUEHUs JUCIUTIIIUHBL.

Tabmuma 1
Iloka3arej, KpUTEPUH M OLICHUBAHNE B IIpoliecce TEKYLIeH aTTecTaluu
HaumenoBanue TeM (pa3aesioB) ®opMBI TeKyIIEr0 PesyabTaTsl

KOHTPOJIA* TEKYLIEro
yCIEeBaEMOCTH KOHTPOJIS

Tema 1. 3ajaun HEMMHEHHOTO U BBIMYKJIOTO MPOTPaMMHUPOBAHUS. Jomariaee 3aaHue 3a4TCHO/
HE 3aYTCHO

Tema 2. HemoaBwXHBIE TOYKH M TEOPEMBI CYIISCTBOBAaHHS B JomariHee 3aaHue 3a4TCHO/
MAaTEMAaTHYCCKOW YKOHOMHKE U TEOPUH HIP. HE 3aYTCHO

Tema 3. lunamMuyecKkasi ONTUMU3ALIUSL. Homatnee 3aganue 3a4TCHO/
HE 3aYTCHO

Tema 4. Ucnons3oBanne cucteMsl Wolfram Mathematica. JlomarHee 3aaHue 3a4TeHO/
HE 3aYTCHO

Tema 5. OcoOeHHOCTH TIPENOJaBaHUA MaTEMAaTHUYECKHX METOJOB B Ompoc 3a4TeHO/
SKOHOMUKE B BBICIIEH IIKOJIE HE 3aYTCHO

* Ipumeuanue: opmvl mexyuje2o konmpons ycneeaemocmu. onpoc (0), domawnee 3adanue (13).
Tab6muna 2
®opmBI Kpurepnu onennBanns
TeKYIIEero
KOHTPOJISI
yCIEeBaeMOCTH

OTBET OTCYTCTBYET WJIH SBISICTCS OJTHOCIIOKHBIM, W COJCPKHUT CYIICCTBEHHBIC ONIMOKU — HE
3a4TCHO

AcmupaHT B OTBETaX JEMOHCTPHUPYET 3HAHUE BCEX TCOPETUYCCKHX IMOJIOKCHHM, (Pa3BEPHYTO)
OTBEYACT HA BCE MOCTABJICHHBIC BOIPOCHI, MpeyiaraeT 000CHOBAHUS MPHU OTBETE HA BCE WU
OOJIBIIIMHCTBO TOCTABICHHBIX BOIPOCOB; HECYIICCTBEHHBIC OIIMOKH HE CHIDKAIOT KadyecTBO
OTBETa — 33aYTEHO

AcnmpaHT He 3HaeT OCHOBHBIX ITOJIOKEHUH TEOPHH, MCTIBITHIBACT 3aTPYIHCHHS MIPH PEUICHUN
3anad — 0—4 Gama (He 3a4TeHO);

AcnHpaHT AEMOHCTPHPYET 3HAHWE OCHOBHBIX TEOPETHUYCCKHX TOJIOKEHUH, Mpeiaraet
Jomarraee MIPaBUIIBHYIO HICOJOTHIO PEMIeHH 3a1ad — 5—6 0ayioB (3a4TEHO);

3a/1aHme AcTnHpaHT JAEMOHCTPHUPYET 3HaHHE BCEX TEOPETHYECKHX MOJIOKCHUH, BHITIONHSACT 3aJaHHS U
OTBEYAeT Ha BCE BOIIPOCHI, HO JIOITYCKAeT HECYIIECTBEHHBIE OIHOKH — 7—8 0aJIoB (3a4TEHO);
ACTUpaHT JAEMOHCTPUPYCT 3HAHHE BCEX TCOPETUYCCKUX IMOJOKEHUH, MPABHIBLHO BBITIOJIHSICT
3aJlaHMs U OTBEYACT Ha Bce BOMPOCkHl — 9-10 6ayuioB (3a4TeHO).

Ormpoc

KAPTA BAJIJIOB JNMCHUITJIMHBI

DopmMa KOHTPOJIS Baausl
Texymuii KOHTPOJIb 50
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| ITpoMexxyTOUHBIH KOHTPOIb | 50 |

2. KoHTpoJIbHBIE 321aHUA JJIA TeKyllell aTTecTalun

BapuaHThl 1OMAIIHUX 321aHUI

Tema 1. 3a1a4n HeJIMHEHHOT0 U BHINYKJIOT0 POrPaAMMUPOBAHMS.
JlomalHee 3agaHue

1. JIokaxkuTe 1OCTaTOYHOCTH B ycioBusa TeopeMbl Kyna-Takepa.

2. JIoOKakuTe, 4TO BEKTOP JABOMCTBEHHBIX OLIEHOK B 33/au€ C ABOMHBIM OTPaHUYEHUEM — TOT
JK€ caMBbIi, 4YTO U B ONITUMHU3AIMOHHON 3a7a4e.

3. IlpuBenuTe TpexXMepHBIH MNpUMEp, MOKA3bIBAIOUINHA CYIIECTBEHHOCTh TpeOOBaHUs
perynsipaoctu (Cneiitepa).

4. IlpoBeppTe, 4TO B ABYXCTYNEHYATON ONTUMU3ALNOHHON 3a/1a4€ HAa OTPAaHUYEHHE PECYPCOB
UTOroBas 1ieneBast (PyHKILUS TaKKe BOTHYTA.

5. IIpoBepbTe, 4TO €cnu BEKTOp P sABIIETCA BEKTOPOM JABOMCTBEHHBIX OLIEHOK 3a0a4yM C
OJIOYHOM CTPYKTYpOM, TO ITOT K€ BEKTOP SIBISETCS BEKTOPOM JBOMCTBEHHBIX OIEHOK OOpaTHOMU
3a/1auu.

Tema 2. HemoaBuiKHBIE TOYKH M TeOpeMbl CYLIeCTBOBAHHUSI B MaTeMaTH4YeCKOH
IKOHOMMKE U TEOPHH UTP.
Homaraee 3amanue
1. JlokaxwuTe, 4TO HENPEpPHIBHOE OTOOpaXCHHWE OTpe3ka B ce0s MMEeT XOTs Obl OIHY

HEMOJBUXHYIO TOUKY.

x+1
2. Tlycte orobpaxkenue f 3amaercs Ha wmHOoxkectBe (0,1) paBeHctBom f(x) = -

CymiecTByeT JIn y 3TOro OTOOpa)eHUsl HENMOJBM)KHAs Touka? Kak Bail oTBET OOBSICHUTH B CBETE
TeopeMsbl bpayaspa?

Tema 3. JIluHaMu4ecKas ONTUMHU3AIMS.
Jlomawmnee 3a0anue

1. Hmeercs onTuMusaimoHHas 3aga4da. EcTe Tpu (GUpPMBI, KaKaas U3 KOTOPBIX 00JamacTt
3armacoM pecypcoB. Kaxnmas ¢upma mpou3BOIUT KOHEUHBIA BBITYCK, @ TAK)KE HAIPABIISCT 4acTh
CBOETO BBINTyCKa JABYM JpyruM pupmam. HeoOxommumo 1okas3ark, 4To B OJOOHON OMTUMHU3AIHOHHON
3aJ1aue ONTUMAIbHOE PEIICHUE SBISICTCS PAaBHOBECHBIM.

2. Hmeercs onTUMH3alMOHHAsA 3a1a4a: f(X) — max, npu orpannueHusx: x < b, rae b > 0.
O6o3naunm 3a ®(b) = max {f(x)}. Jlokazars HeoOxomumocTh Toro, uro0bl P (b) GbUTa BOrHYTOM.

3. HM3obOpasute peluicHHE ONTHMAIbHON 3a7ayd B JIMHAMHUYECKOM BpPEMEHH B BHJIC
ONTUMU3AINH Ha Tpade.

Tema 4. Ucnoan3oBanue cucreMbl Wolfram Mathematica.

Jomawnee 3a0anue

1. Hapucyiite kocunyc u cunyc ot 0 1o w/2. Cunyc u300pa3uTe — CHHUM LBETOM, KOCHHYC
— KpAaCHBIM, TOUKY NIEPECEUCHHUS CACIANTE 3€ICHOM.

2. CrenepupyiiTe Marpully, KaXAbli D3JIEMEHT KOTOPOH — ciydyaliHOe (paBHOMEPHO
pacmpeneneHHoe) BeIeCTBeHHOEe uncio oT -5 1o 1. 1o atoit marpuiie co3maiite ciircok u3 0 u 1: 1
— €CTb MOJIOKUTEIBHOE YHCIIO B CTpOKe, 0 — HeT

3. Jan maccWB HaTypaidbHbIX 4Yucen. OTCOpTUpPYHTE ero 1Mo YObIBAHUIO CyMMBI UG
KaX10T0 YncIa.
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4. Jlana marpuma uenasix uyucen. OCTaBbT€ TOJBKO T€ CTPOKH, B KOTOPBIX KOJIMYECTBO
HEYETHBIX AJIEMEHTOB MPEICTABISIET COO0I HEUETHOE YHCIIO.

5. bynmeM Ha3bIBaTh HaTypajJbHOE YHCIO «UUKJIMYECKHM MPOCTBIM», €CIM BCE YHCIA,
MOJTYYaOIIUeCs P MUKIMYECKUX CABUTax ero mudp — npocteie (Hanpumep, yucaa 197, 971, 719).
HaiiTu xonnuecTBO NUKIMYECKH TPOCTHIX uncell, He npeBocxoasmmx 1000000.

6. Paccmorpum HarypanbHOE uucio n. Eciu oHO uéTHOe, TO peBpalaeM ero B n/2, a eciu
HeuéTHoe, TO B 3n+1. C MoJydeHHBIM YUCIIOM BBINOJHSAEM TE€ K€ Camble ACHCTBHS, U TaK JaJiee.
l'unoresza Konnarna 3akimrogaercst B TOM, 9TO AJIsL JTFOOOTO N HA HEKOTOPOM IIIare MmoixyduMm 1, cM.
http://mathworld.wolfram.com/CollatzProblem.html. Haiinute cpenu mepBrix 105 HaTypambHBIX
qrcell TO, ISl IPEeBPAIICHHs KOTOPOro B 1 TpeOyeTcst HanbobIee YUCIIO IIaroB.

7. Jlan ciucok, cocrosmuii u3 —1, 0, 1. Heo6xonumo moacunTarh KOJIUYSCTBO AIEMEHTOB,
paBHBIX —1 B CIHMCKE, U CTOJIBKO K€ MEPBbIX €IWHUI] 3aMEHUTh Ha HYIU. Hanmpumep, B criucke ecTh
9 munyc egunui 1 10 equnui. Torma Bce eAMHULIBI, KpOME MOCIEHEN, clieyeT 3aMeHUTh Ha (.

8. Ilyctp m — HarypampHoe umcio. Ompenenum ¢yHKnuoo O(m) Kak CymMMy BcCex
HaTypaJbHBIX JEIUTEIEH YMCiIa m, KpoMe caMoro m. byzieM Ha3bIBaTh JBa pa3IMYHbIX HATYPAJIBbHBIX
grcna a u b "npyxecrBennpiMu', eciu d(a)=b u 6(b)=a. HaiiTu Bce mapsl «Ipy>KeCTBEHHBIX)» YHCET,
Menbux 105.

9. A(349)=349+943=1292, A(1292)=1292+2921=4213, A(4213)=4213+3124=7337. Yucno
10677 nepexoauT B maauHApoM 3a 53 urepauuu. ECTh ynciia, KOTOpbIe, MO-BUAUMOMY, HE MOTYT
orepareit A ObITh IpeBpaleHbl B nanuHapoM. OHH Ha3bIBatoTCs yncnamu Jlndapena. OgHO U3 HUX
- yucio 196. bynem cuutare BennuuHy, MeHblryto 10000, yucinom JInupena, ecnu ero He ymaercs
IIPEBPATUTH B ManuHApoM 3a 50 nrepaunii. HaliTu KoIm4ecTBO TaKUX BEJIUYUH.

Bomnpocs! 1i1s1 onpocos
Tema 5. OcoGeHHOCTH NpPeNoAaBAHUA MATEMATHYECKHX METOJ0B B JKOHOMHKE B BBICIIENH

1. Ilpeamer nenaroruku BHICHIEH IIKOJBI.

2. MecTo negaroruyecKux 3HaHUM B IESITEILHOCTH MPETOJABATENS By3a.

3. Lenu memaroruyeckoro mpouecca B By3e.

4. Ot06op conepkaHusi y4eOHBIX THUCIIUTIINH.

5. Mecro oneHkH 00pa30BaTeIbHBIX PE3yAbTaTOB B Y4eOHOM IpoIiecce By3a.

6. Oco0eHHOCTH JIEKIIMOHHOTO 3aHITH.

7.  OcoOEHHOCTH MPAKTUYECKOTO (CEMHHAPCKOTO) 3aHSTHSI.

8. OcHoBanusi orOopa TmpemojaBaTeieM BuAa W (OPMBI OpPraHU3ANHMH TMPAKTUYECKUX
3aHATHH

3. Iloka3artejin, KpUTEPUH U OllCHUBAHHE B NPOLIECCEe MPOMEKYTOUYHOM aTTecTalluu
dopMa MPOMEKYTOUHOW aTTECTAllUUd TMPEACTABISET COOOM 3a4eT C OIEHKOH, KOTOPBIHA
MPOXOJIUT B MUCbMEHHOU popme.

[Tepen 3aueToM C OLIEHKOW MPOBOAUTCA KOHCYJIbTAIMSI, HA KOTOPOM MPENnoJaBaTesib OTBEYAeT
Ha BOIIPOCHI aCIIUPAHTOB.

B pe3ynbraTe mpomMekyTOYHOrO KOHTPOJIS 3HAHUM acHUpPaHThl MOJY4YalOT aTTECTALHUIO IO
JUCLUTLIINHE.
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Tabmuma 3
Iloka3aTe/in, KpUTEPHUH U OlIEHHUBAHME B MPOIleCCe MPOMEKYTOUHOI aTTeCTANNU

®opma NpPOMeKyTOYHOI Kpurepnu onennBanns Ounenka
aTTecTAlMH/BH/ IPOMEKYTOYHOI
aTTecTAllUH
3ayver / IIpeacraBneHo molHOE U MPAaBUIBHOE | 3a4TEHO, OTIMYHO

MUCBMCHHBIH 3a4eT C OLECHKOH IO | pellieHWe, BO3MOXHBI HecymecTBeHHbIe | (41-50)
€IMHOMY JIJIsl BCEX aCIUPAHTOB OMJIETY | MOTPEIIHOCTH.

IIpencraBneHo MpaBUIBHOE, HO HEMOIHOE | 3a4TEHO, XOPOLIO
pelieHne, BO3MOXHBI HecylecTBeHHbIE | (31-40)

MTOTPENTHOCTH.
BrIsBIIeHO HENOTHOE 3HAHHUE WIM YACTUYHO | 3adTeHO,
HEeTpaBMIbHAS TPAaKTOBKA | YIOBJIETBOPUTEIHHO

OCHOBOIIOJIATAFOIIIUX MOJIOKeHUH u | (21-30)
MPEANOCHIIOK, MPHCYTCTBYIOT — rpyObIe

ONIAOKH.

Pemranace 3ajaya, OTJIMYHAS ot | He 3a4TCHO,
TIPEATIOKEHHOM, HITH PEIlIeHUE OTCYTCTBYET | HEyIOBIeTBOPHUTEILHO (0)
-0.

BrisiBnieHo He3HaHwe wmin HenpaswibHas | (1-20)
TPaKTOBKa OCHOBOMOJIAraroIux
MOJIOXKEHUN u MIPEIIOCHIIOK,
MIPUCYTCTBYIOT TPyOBIC OINOKH.

Pesynprarel ciaum NpoMEXYyTOYHOM arrecTaluuu Io nporpammam acnupantypsl B [IIBCH
OIICHUBAIOTCS 110 O0AJITLHO-PEHTUHIOBOM CUCTEME OIIEHKH B COOTBETCTBUH C [lomokeHnem o popmax,
NEePUOJUYHOCTH U TOPSAKE OpraHU3ali U TMPOBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U
npoMexxyTouHoi arrectaruu ooyqaromuxcs B AHOOBO «EYCII6» cnenyromumM o6pa3om, COTIIACHO
Tabnuie 3a.

MakcumanbHasi OIlEHKa MO0 MTOraM OCBOCHHS MUCHMIUIMHBI coctaBisier 100 G6amtoB (50%
OILICHKH COCTaBJISIOT PE3YJIbTATHI BBIIOJHEHUS JOMAIIHKUX 3a1aHuid, 50% — pe3ysbTaTsl TUCbMEHHON
3a4eTHOH paboThI).

Tabnuma 3a
CucreMa OlleHKM 3HAHMH 00y4YarommMXcst
[TarubannsHas (cTaHgapTHAS) bannbHO-pedTHHrOBast ccTEMa OLICHKU bunapnas cucrema orieHKH
cucrema

5 (oTM4HO) 100-81 3a4TEHO
4 (xopor1Io) 80-61

3 (YOOBICTBOPHUTEIBHO) 60-41

2 (HEeyIOBJIETBOPHUTEIHHO) 40 u meHee HE 3a4TCHO

Pe3ynbrarhl mpoMeXyTOYHOTO KOHTPOJIS 110 IMCLUUIUIMHE, BRIPAXKEHHBIE B OIIEHKAX «3aUTEHO,
YIOBJIETBOPUTEIBHO», «3aYTEHO, XOpPOIIO», «3a4TE€HO, OTJIMYHO» IMOKA3bIBAIOT YPOBEHb
c(OpPMUPOBAHHOCTH Y OOYYAIOIIErocs 3HAHW, YMEHUI, HABBIKOB MO pe3ysbTaTaM OOydYeHHUs IO
JTUCLUIUIMHE 110 TPOTpaMMe aClIUPaHTyphl 5.2.1. DKoHOMUYECKasi TEOPHSL.

Pe3ynbrarthl mpoOMEXyTOYHOTO KOHTPOJS MO JUCLUUIUIMHE, BBIPA)KEHHBIE B OILICHKE «HE
3aYTEHO, HEYIOBJIETBOPUTEIIbHO», NMOKa3bIBAIOT HE C(HOPMUPOBAHHOCTH Y 00y4YarOIIerocs 3HaHUM,
YMEHH, HABBIKOB IO pe3yjibTaraM OOYyYeHHs UCIHIUIMHE MO TIporpamme acmupaHtypsl 5.2.1.
DKOHOMUYECKas TEOPHS.
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4. 3aiaHus K NPOMEKYTOYHOM aTTecTaluu

BAPUAHT 1
1. Paccmorpum 3anauy
1 2 3
pp P

s.t.
X, +x,+x,<b,
x,20,x,20,x;, 20,

rne 0#p<la,>0,i=12,3.

Pemure 3Ty 3amaqy.

mm o 0w e

¢ myHKToM C.

IIposepsre, 4TO 3TA 3a7a4a SABIAETCA 3a7a4ei BBITYKIOrO IPOrpaMMUPOBAHUS.

Pacckaxure, 0 yeM NpUMEHUTENBHO K 3TOM 3a7aue roBopuT Teopema Kyna-Takkepa.

3anummuTe Ty 3a7a4y B BUJE 3a]1a4d JUHAMUYECKON ONTHMHU3AIINH.

Pacckaxkure, 0 4eM IPUMEHUTENIBHO K OTOM 3a7ja4€ TOBOPUT IPUHLIUII MAKCUMYMA.

Pemmre 5Ty 3a1a4y ¢ MOMOIIbIO MPUHIIUIIA MAKCUMYyMa M TPOBEPHTE, YTO PEIICHUE COBMAACT
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2.

S 0w

e

Paccmotpum 3amgauy
1/2 1/2 212
max x,” + Bx"+ f7x,” +...

s.t.
Xyt X +Xx,+...2 ),
x,20,x,20,x,20,...,
rnie 0<p<l.
Pemure sty 3amayvy.

3anuimTe 9Ty 3aa4y B BUJC 3a1a4U1 HHHaMquCKOﬁ OIITUMMU3AIINH.

PacckaxuTte, 0 yeM IPUMEHUTENBHO K ATOM 3ajjade TOBOPUT MPUHIIUIT MAKCHUMYyMa.

Pemure 5Ty 3a1a4y ¢ MOMOILBIO IPUHIIUIIA MAKCUMYyMa U IIPOBEPBTE, YTO PEIIEHUE COBIIANAET

C IYHKTOM A.
BreiBenure s stoii 3agaun ¢pyHknuio bennmmana (Value function).

HpOBepre, qTO JJIsA JTOM 3aaa491 BBIMMOJTHACTCA IMMPUHIUIT OIITUMAJIBHOCTH.

BAPUAHT 2
Cdopmynupyiite Teopemy bpayspa u 1okaxute ee B OTHOMEPHOM CIIydae.

Paccmorpum 3anauy
6x7 +x —2x,x, +9x, —5x, = min | —x;+x2<5, x1-11x2<15, -2<x1<2.

SBnsercsa mu Bektop (1,1) wnm Bexrop (5,5) e€ pemenuem?

Pemvre IMHAMAYECKYIO ONTHMHU3AMOHHYIO 33/1a4y B TUCKPETHOM BpeMmenu: In(c;) +

BIn(cy) + B%In(cs) + -+ + Bt In(c,) — max, npu orpaHUdeHUsx: ¢, + -+ ¢, <y, B>

0.
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