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AHHOTALIUS PABOYEM ITPOT'PAMMBbI JTUCLUIIJIMHBI
«MaTeMaTHKA B DKOHOMUKE»
4.1.1)

Hucuunnmza «MareMaTuka B IKOHOMUKE» SIBIISIETCS JTUCHUIUIMHOMN, YCTaHABIMBAEMOM
opraHm3aiyeii, 00pa3oBareIbLHOTO  KOMIIOHEHTa  MPOrpaMMbl  TOATOTOBKH  HAy4YHO-
MeJarOTHYECKUX KaJpOB B ACHUPAHTYpE MO HAYYHOH CcHenuaibHOCTH 5.2.2. Maremarudeckue,
CTaTUCTUYECKUE U UHCTPYMEHTAIbHBIE METO/IbI B SKOHOMUKE.

JluciunianHa paccuuTaHa Ha YIUIYOJICHHOE H3yYeHHE MaTeMaTHYECKUX METOJIOB,
MPUMEHSEMbIX B COBPEMEHHBIX 3KOHOMHYECKUX HccienoBanusx. Conaep:kaHue IUCHUTUIMHBI
OXBAaThIBAET KPYr BOMPOCOB, CBSI3aHHBIX C PEHICHHUEM 3a7ad OJHOMEPHOW W MHOTOMEPHOM
ontumuzanuu (06e3 OrpaHMYeHHH W C OTpaHMYCHUSAMH), TeopHel MHoxuTenei Jlarpanxa,
BBIITYKJIBIM AHAJIM30M, JJUHEHHBIM TPOrPaMMHUPOBAHUEM, TMHAMUYECKON ONTUMH3ALIUECH.

[IporpamMmmMoil AUCHUIIIMHBI TPETYCMOTPEHBI CIEIYIOUIUE BHUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHBIN KOHTPOJIb B (POpME 3a4eT ¢ OIICHKOM (B KOHIIE TIEPBOTO
Kypca).

OO6m1ast TPyI0€MKOCTh OCBOSHUS JUCITUTIIIMHBI COCTABIISET 2 3a4€THBIX SIMHUIIBI, 72 Yaca.
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1. HEJIA U 3AJAYH OCBOEHUA JUCHUIIJINHBI

Hear wusydeHus mucuuiuimHbel «MaTeMaTHka B JIKOHOMHKE» — (OPMHpPOBAHUE Y
ACIIUPAHTOB TIPEICTABICHUNA O CYIIECTBYIOIIUX COBPEMEHHBIX aHAIMTUYECKUX METOMaX,
UCTIONIB3YEMBIX B SKOHOMHUKE, a TAaK)KE HABBIKOB MMPUMEHEHHS ITUX METOOB K Pa3IMYHbIM 3a/1a9aM
U3 00J1aCTH SKOHOMUYECKOI TeOpHUH.

3agaum TUCIHIIINHEL

— pa3BUTHE HABHIKOB MIPUMEHEHHSI COBPEMEHHOTO MaTeMaTHYEeCKOTO HHCTPYMEHTApHUs
NIPY PEIICHUH 3a/1a4 U3 00JaCTH SKOHOMHYECKON TEOpUH;

— dbopMupoBaHKEe y 00 yJaOITUXCsl yMEHUS POPMYITHPOBATH IKOHOMHYECKHUE MTPOOITIEMBI
B BUJIE 33/1a4 HA MAKCUMYM U MUHUMYM;

— OBJIaJICHUE METOJUKON aHAIM3a JUHAMUYECKUX MOJIENeH Kak B HEMPEPHIBHOM, TaK U
JMICKPETHOM BPEMEHH, B TOM YHCJIE C UCTIOIH30BAHUEM COBPEMEHHOTO ITPOTPAMMHOTO 00eCTICUeHHS,

— BbIpa0OTKa Yy OOYYaroIUXCsi HABBIKOB IO COAEPIKATEILHOMY HHTEPIPETUPOBAHUIO
(dopManbHBIX pe3yabTATOB.

2. IVTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUS 110 JUCHUIIVIMHE

B pesynbrare ocBOEHHS AMCHUUIUIMHBI OOyYaloOIIMKCA MpPOTrpamMMbl acIUPAHTYPbl Hay4yHas
creuuanbHoCcTh 5.2.2. MaremaTudeckue, CTaTUCTMUYECKUE W HMHCTPYMEHTAJbHbIE METOJbl B
SKOHOMHUKE JIOJIKEH:

3HATD:

— OCHOBHBIE ONIPEIENICHUS U TEOPEMbI TUHEHHOTO U HEJIMHEHHOTO MPOrpaMMHUPOBAHHS;

— OCHOBHBIE OIIPEICIICHUS U TEOPEMBI BBIITYKIIOTO aHAIH3a;

— OCHOBHBIE ONIPEIEIICHUS U TEOPEMbI TEOPUU UTD;

— OCHOBHBIE OIIPENIENICHUS U TEOPEMBI MHOIOKPUTEPHUAIIEHON ONTUMHU3ALINY;

— OCHOBHBIE MOJIEJIM U TEXHOJOTUU 00y4EHUSI MaTEMaTHYECKUM METOZaM B SKOHOMUKE
B BBICILIEH IIKOJIE.

YMETb:

— pemaTh 3aJ1a4u paclpeneieHus: peCypcoB;

— MpOBEPATH QYHKIIMH HA BBIMYKIOCTh U BOTHYTOCTb;

— MPUMEHATh KPUTEPUU ONTUMAJIBHOCTH ISl OTBICKAHUS TOYEK, MTOJO3PUTEIBHBIX Ha
KCTPEMYM;

— UHTEPIPETHPOBATH HEOOXOIMMBIE YCIOBHS ONTHUMAIbHOCTH B Pa3HOOOPA3HBIX
3aJja4ax YKOHOMUYECKOM TEOpUHU U TeOpUH (PUHAHCOB;

— HCCJIEN0BATh YCTOMYUBOCTh PABHOBECHN B AKOHOMUYECKUX MOJIENSAX C HEMPEPHIBHBIM
U JUCKPETHBIM BPEMEHEM;

— UCIIOJIb30BAaTh COBPEMEHHOE MporpaMMHOe oOecredeHue Juisl pelieHus 3aaad
SKOHOMHUYECKOW TMHAMUKH.

BJIAJAETD:

— METOJAMH aHAJIN3a YYBCTBUTEIBHOCTH B 3KCTPEMAJIBHBIX 33]a4ax;

— crocobamu rpauuecKoro MpeaCcTaBlIeHUs IKCTPEMATIbHBIX 3a/1a4;

— TEXHUKOW MPUMEHEHHUS YCIOBUM ONITUMAIBLHOCTH;

— COBPEMEHHOM METOJIMKON aHajiu3a YCTOMYMBOCTH PABHOBECHA B MOJENIAX
HSKOHOMUYECKON /TMHAMHKHU, KaK B HEMPEPHIBHOM, TaK U JUCKPETHOM BPEMEHH C MPUMEHEHUEM
anredpanvdeckux KpUTepueB yCTONIMBOCTH.



3. MECTO JUCIMIIVIMHBI B CTPYKTYPE IIPOI'PAMMBbI ACIIUPAHTYPbI

Kypc «MaremaTtuka B 5JKOHOMUKE» SIBIIAECTCS TUCIUIIIIMHON, YCTAHABIMBAEMOM OpraHu3aluen,
00pa30BaTeIbHOr0 KOMIIOHEHTA IPOTPaMMBbI U YUTAETCS HA MepBoM Kypce. Dopma mpoMeKyTouHOM
aTTeCcTaluu — 3a4eT ¢ orleHKou. Kox quciuminHae! o yueOHOoMY 1utany 4.1.1.

IL]IH IIOJTHOIICHHOTI'O OCBOCHHUA AUCIHUIIIINHBI aCHI/IpaHTBI JOJIDKHBI UMCTb 68.30BBI€ 3HAHUA U
HaBBIKH B 00JIaCTH JIMHEWHOU ainreOphl U MaTEeMaTHUUECKOTO aHaJn3a.

Jlornueckn u copaepkareabHO AUCHUIUIMHA «MaTemMaTHka B JIKOHOMHKE)» CBsi3aHa C
JTUCIHUIUIMHON « DKOHOMUYECKAsK TEOPUS.

4. OBBEM JUCIIUIIVIMHbI

Tabmuna 1
O0beM THCHUILIMHEBI
. O0beM TMCHUIIJIMHBIL, Yac.
Buj yueOHbBIX 3aHATHIA

Bceero Kype

U CaMOCTOsITeIbHAsI padoTa I > | 3
Ounasn gpopma odyuenusn
KonraktHas pabota 00ydaronuxcs ¢ IpernoaBareieM, 56 56 - -
B TOM YHCJIE:

Jlexuuu (JI) 21 21 - -
Cemunapckue 3aaarus (C3) 35 35 - -
CamocrosTenbHas pabora obyqarommxcst (CP) 16 16 - -
IIpomexyTrouHas arrectanus ¢dopma 3auer ¢ oueHKOI 3ader ¢ OIeHKOH - -
Jachl - - - -
O0uas TPyioeMKoCTh (4yac. / 3.e.) 72/2 72/2 - -

5. COAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

ConepxaHue TUCHMIUIMHBI COOTHOCHTCSA C IUIAHUPYEMBIMU pe3ylbTaraMu OOy4deHHs I10

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

5.1. Coaep:xaHue TUCHHUILINHBI

Ta0muua 2

Coaepxxanue TeM (pa3/ieJioB)

Brinmykisie MHOKecTBa. D dexTuBHOCTS 1 [TapeTo-onTUMaTbHOCTb.

Breimykiple w BorHyThle (yHKIMH. BrwImyknocts muddepeHmupyeMbrx  GyHKITU.
Hepapenctso Vencena. IIpoBepky BbIMYKIOCTH. KBasHBBIMYKIIbIE H KBA3WBOTHYThHIC
dyHKIINN.

3amaya MaTeMaTHIECKOTO MPOTPaMMHUPOBAHUS B cTaHAApTHOUW (popme. ['mobambHbIN 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.

Ne | HammeHoBaHHE TeM

n/n (pa3neJioB)

1 Tema 1. 3agaun

2 HEJMHEHWHOIO U
BBIITYKJIOTO
MIPOrPaMMHPOBAHHS.

2 Tema 2.
HenoaBmkHbIE TOUKHU
u TEOPEMBI
CyIIECTBOBAHHUS B
MaTEeMaTHIECKOMN

Cxunmatonue otoOpakeHuss U teopema banaxa. Teopema bpayspa. MHoro3HauHbie
oToOpaxxeHus. HempepwiBHas Teopema MakcmmyMma. Teopema Kakkyranm. Teopema
Tapckoro. CyliecTBOBaHHE paBHOBeCHst B Mojenu Ippoy-Iedpe. CymiecTBoBaHHe
paBHOBecHs B 0000meHHBIX urpax. CymiecTBOBaHHE PaBHOBECHS B CYNIEPMOIYIIIPHBIX
uTpax.




Ne | HaummeHoBaHme TeM Conep:xanue TeM (pa3aesoB)

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

3 Tema 3. | ®opMynupOBKU 3a7a4 TUHAMUYECKON ONTHMHU3AIMM 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 TpOrpaMMUpOBaHus. [IpuHIMII MakcUMyMa 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 BO3MOKHOCTH cucTeMbl Wolfram Mathematica.

Hcnons3oBanne OcHOBBI TporpamMMmupoBaHus Ha s3bike Wolfram Language. OcHOBHBIE cpencTBa
cucteMbl  Wolfram | Bu3yanusanmy JaHHBIX. PelieHHe YpaBHCHUWI, CHCTEM YPaBHCHUH M HEPaBCHCTB.
Mathematica. UccnenoBanne ¢yHkuuil. PerieHue ONTUMH3aNMOHHBIX 3agad. PemieHue 3agay

JMHEHHOT0 MporpaMMupoBanus. Pelienue 3aad eJI04YrCICHHOTO IPOTrPaMMHUPOBAHHS.

5 Tema 5. | Mozmenu u TexHOJOrMH OOYYCHHMS MATEMAaTHUYCCKAM METOJaM B BBICIICH IIKOJE:
OcobOeHHOCTH CTPYKTYpa JCKIIHOHHOTO 3aHATHS M OLICHKA €r0 Ka4eCTBa, CEMUHAPCKUE U MPAKTUICCKUE
MIperoIaBaHus 3aHATHUS, KOHTPOJIBHO-OLCHOYHBIC METO/IBI.

MaTeMaTHYECKUX
METOJIOB B
9KOHOMHKE B BBICIIICH
HIKOJIC.
5.2. CTpyKTypa AUCHUNIHHBI
Tabmuma 3
Ne ni/m HanmeHnoBaHue TeM (pa3iesoB) 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.YUYEBHO-METO/JUYECKOE OBECIIEYEHUE CAMOCTOSTEJLHOM
PABOTBI OBYYAIOIIUXCHA 11O JTUCHUIIJIMHE

6.1. O0mue Mo0JI0KEHHUA

Ha nexkumsx matepuan uznaraercs B mpodiemMHoit ¢opme. OCHOBHOH yrop B MPEroiaBaHUH
JIEJIaeTCsl HAa U3YYCHHUE TEOPETUYECKUX IMOHATHUI M BO3MOKHOCTH MX ITPUMEHEHHUS HAa KOHKPETHBIX
npuMepax. Ha 3aHATHAX TakKe BayKHA Beyllas aKTUBHOCTb [IPENIOAABATENIs, IIOABEICHHUE aClIupaHTa
K BO3MOYKHOCTH 3aHATh Pe(IEKCUBHYIO MTO3ULIUIO.

CamocrosarenbHass paboTa acmUpaHTOB IO Kypcy «MarTeMaTuka B 3JKOHOMHKeE)
IpeAnonaracT 3HAuYUTENbHBIH OOBEM UYTEHHMS OCHOBHOM M JIONOJIHUTEIBHON JIUTEpaTyphl, €€
noHnMaHue u aHanu3. [Ipy 4TeHun HEeoOXOAWMO BBIACIATH 3HAYUMBIE JUII KOHKPETHBIX aBTOPOB
MOHSATHS, UX CONCPKAHHUE U CBSI3M MEXIYy HMMHM, a TAK)KE COOTHOCHTh UX C CUCTEMAMHU IOHSITHH B
JIPYTUX TEOPUSX.

Jlns ycnemHoW chauu 3adera HeoOXOAMMO BIIAJIETh COJIEpKAHHMEM Kypca Ha YpPOBHE,
IIO3BOJIAIOIIEM BECTH HAYYHYIO JUCKYCCHUIO 110 JaHHOU TEME.

6.2. PexomeHnaanum no pacnpeieIeHNI0 y4eOHOTr0 BpeMeHH 110 BUIAM CAMOCTOATEIbHOM
padoThI U pa3enam AUCUUIIMHBI

Tema 1. 3apaun HeJIMHENHHOT0 U BHINYKJIOTO POrPaMMUPOBAHMS.

1.1.  TloBrOopeHue MpONJAEHHOIO Ha JICKIUSIX U CEMUHAPCKUX 3aHATHAX marepuana — 0,5
yaca.

1.2.  CamocrostenbHas paboTa C PEKOMEHJIOBAaHHOW JUTEparypod, MOUCK OTBETOB Ha
BO3HHUKIIUC B XOAC MOATOTOBKH BOIIPOCHI — 0,5 qaca.

1.3. BrimmonHenne noManrgero 3agadus — 1 gac.

Hroro: 2 yaca.

Tema 2. HemoaBWiKHBIE TOYKH M TeOpeMbl CYLIeCTBOBAHHUSI B MaTeMaTH4YeCKOH
JKOHOMHMKE U TEOPHH UIP.

2.1 [ToBTOpEHME MPONAEHHOTIO Ha JIEKIIUAX U CEMMHAPCKUX 3aHATUAX MaTepuaia — 1 gac.

2.2 CamocrosiTennbHas paboTa ¢ PEKOMEHIOBAaHHOW JHMTEPaTypoOi, MOMUCK OTBETOB Ha
BO3HUKILIME B XOJI€ MOATOTOBKHU BOIPOCHI — 2 yaca.

2.3 BrimmonHenne noManrgero 3agadus — 1 gac.

Uroro: 4 yaca.

Tema 3. JIluHaMuYecKas ONTUMH3AIMS.

3.1.  IloBrOopeHue NMPOHIECHHOTO Ha JICKIUIX U CEMUHAPCKUX 3aHATUSIX Marepuasia — 1 Jac.

3.2.  CamocrosrenbHas paboTa C pEKOMEHIOBAHHOM JINTEPaTypoil, MOMCK OTBETOB Ha
BO3HMKIIME B XOJI€ TOATOTOBKH BOIIPOCHI — 2 Yaca.

3.3.  BrinonaHeHue AOMaNIHEro 3agaHus — 1 yac.

Hroro: 4 yaca.

Tema 4. Ucnoab3oBanue cucrembl Wolfram Mathematica.

4.1 [ToBTOpEHME MPONAEHHOTIO HA JIEKIIUAX U CEMMHAPCKUX 3aHATUSAX MaTepuaia — 1 gac.

4.2 CamocrosiTenbHass paboTa ¢ PEKOMEHIOBAaHHOW JHMTEPaTypoOi, MOWUCK OTBETOB Ha
BO3HMKIIME B XOJI€ MOJTOTOBKH BOIIPOCHI — 2 Yaca.

4.3 BrimmonHenne noMalrgero 3agadus — 2 gaca.

Hroro: 5 yacos.



Tema 5. Oco0eHHOCTH NpenoAaBaHUS MATEMATHYECKMX METOJ0B B JKOHOMHKE B
BbICIICH IIKOJIE.

5.1 [ToBTOpeHrEe NPONIEHHOTO HA JIEKIUAX W CEMHHAPCKUX 3aHATHSAX Marephana Hu
MOJIFOTOBKA K OIpocy Ha 3ansaTuu — 0,5 yaca.

5.2 CamocrosiTenbHas paboTa ¢ PEKOMEHIOBAaHHOW JMTEPaTypoOl, MOMUCK OTBETOB Ha
BO3HHUKIIUC B XOAC MOATOTOBKH BOIIPOCHI — 0,5 qaca.

Hroro: 1 4ac.

6.3. IlepeyeHb OCHOBHBIX BONPOCOB IO H3Y4YaeMbIM TeMaM /ISl CaAMOCTOSITEJIbHOMH
padoThI 00y4YaroIMXCst

Tema 1. 3a1a4u HeJIMHEHHOTO U BHINYKJIOT0 MPOrPAMMMPOBAHMS.

— Haiite onpenenenue adppUHHOTO, BBITYKIOr0 MHOXeCTBa. [IpuBeuTe mpuMepsl.

— [lepeuncnure onepauuu HaX MHOXECTBAMHU, KOTOPBIE COXPAHSIIOT CBOWMCTBO
BBIITYKJIOCTH.

— Chopmynupyiite Teopemy XaHna-bannaxa.

— [IpuBenure onpeneneHre BBITYKIONH (QYHKIIMU, IPUBEAUTE SKBUBAJICHTHBIC YCIOBHS,
MEPEYNCINTE OCHOBHBIE TPUMEPHI ISl PYHKLIUN 0J10M U HECKOJIbKUX MEPEMEHHBIX.

— CdopmynupyiiTe ycaoBus NepBOro U BTOPOro MOpsiIKa.

— [TepeuncnuTe OCHOBHBIC OTIEpAIliU, COXPAHSIONINE CBOMCTBO BRIMYKJIOCTH (PYHKITHI

— Haiite onpenenenue npeodpasoBanus Jlexxanapa, mpuBeaUTE HHTEPIPETALIUIO.

— Jaiite onpeneneHust KBa3UBBITYKIONW (QyHKIINU.

— 3aMKHYTbIE WJIK OTKPBITHIE MOTYIPOCTPAHCTBA, TUIEPILIOCKOCTH KaK BBIITYKJIbIE
MHO>KECTBA.

— OCHOBHBIE BapHaHThI TEOPEMBI OTIETUMOCTH.

— Brinykiible 1 BOTHYThIE AJIEMEHTapHbIE (PYHKIIMH.

— Bornyrocts npousBoacTBeHHBIX (hyHKIMA Ko66a—/lyrnaca.

— OTbICKaHKe BCEX ONTHUMAIBHBIX 10 [lapeTo Todek it BOTHYTHIX (PYHKITHH,
3a/IaHHBIX Ha OTPE3KE.

— Pemienne 3a1aum Ha yCIOBHBIM MakCUMyM U onTuMyM 110 [lapero.

— 3amaun 0 MaKCUMHU3ALUU TNPUOBUIM, MAKCHUMM3ALMsS TOJE3HOCTH, MUHHUMH3AIUSI
U3JEPKEK KaK ONTUMHU3ALMOHHBIE 3a1a4H.

— VYcioBuss ONTUMAJIBHOCTHM IEPBOIO W BTOPOrO IMOpsSAKa JJis  OJHOMEPHBIX
ONTUMU3ALMOHHBIX 3a]a4.

— HeoOxoaumbie 1 OCTaTOUYHbBIE YCIIOBUS BBITYKIOCTA M BOTHYTOCTH (PYHKLIUN OAHOMN
[IEPEMEHHOM.

— HeobxomuMbie 1 TOCTAaTOYHBIC YCIOBUS MUHUMYMA JIJIsl BBITYKJIBIX (DYHKIIHA OTHON
MIEPEMEHHOM.

— 3ajau 0 MUHHMM3ALUNA CYMMapHBIX HU3/IEPKEK HAa HECKOJIBKUX MPEANPUATHSIX MPU
3a/IaHHOM BBIITYCKE M O MAKCUMH3alMH BBIITYCKA ITPU 33JJaHHOM KOJIMYECTBE pecypca.

— VYcnoBus ONTHMAIBHOCTH B 33Jad€ O MAaKCHMM3alMM BBITYCKAa NpPH 33JaHHOM
KOJIMYECTBE pecypca.

— Heo0xonruMble M AOCTaTOYHBIE YCIOBHS ONTHUMAIBHOCTH B 3aade ONTHUMAJIbHOTO
pacrpeneneHus pecypcea.

— OnrTrManbHOE U PABHOBECHOE PACIIPEEIIEHUE pecypca.

— 3ajaya ONTUMAIIBHOTO PACIPENEIEHUS HECKOJIIBKUX BUIOB PECYPCOB.

— OcCHOBHBIE 33]1a41 TUHEHHOTO IPOrPAMMHUPOBAHUS B SKOHOMHUKE.



— 3ajaua pacnpeiesieHusT HECKOJIbKMX BHMJIOB PECYPCOB M 3ajada JIMHEMHOIO
IIPOrpaMMHUPOBaHUS.

— JIBOMCTBEHHBIE 3a/1a4X JTUHEHHOTO IIPOrPAMMUPOBAHHUS.

— OKOHOMUYECKAsi HHTEPIIPETALNS TEOPEM ABONCTBEHHOCTH.

— Posnb ycnoBuit peryinspHOCTH.

— MHuoxwutenu Jlarpanika B 3a1a4ax ¢ paBEeHCTBAMH.

— MHuoxwurenu Jlarpanika B 3a1a4ax ¢ HEpPaBEHCTBAMHU.

— OcHoBHBIE (POPMYTUPOBKU YCIOBUH JTOTIOIHAIONIEH HEKECTKOCTH.

— Cytb ycnoBus Crnenrepa.

— OKOHOMMYECKasi uHTeprperanuss TeopeMbl KyHa—Takkepa NDPUMEHHUTENBHO K
MHOT'OMEPHOH 3a/1a4€ paclpeesICHUs peCyPCOB.

— Teopema  Kyna—Takkepa g 3amaun  auddepeHIupyeMoro  BBITYKIIOTO
IIPOrPaMMHUPOBAHUS.

— [lpuBeaure mI0OaNbHBIE OLEHKM [UId LENEBOM (YyHKIMM IIpU BO3MYIIEHUHU
OTpaHUYECHUU.

— [IpuBenuTe NOKAJIBbHBIE OLIEHKH, B UEM CMBICII MHOXKUTENEH Jlarpanika.

— Cdopmynupyiite Teopemy 00 OruOArOIICH.

Tema 2. HenoaBukHble TOYKH H TeOpeMbl CYHIECTBOBAHHMSI B MaTeMAaTHYeCKOM
IKOHOMMKE U TEOPHH UTP.

— Cxumarorue oToOpakeHus 1 Teopema banaxa.

— Teopema bpayapa.

— MHoro3Ha4YHbIE OTOOPAKECHHS.

— HenpepsiBHasi TeopeMa MakCUMyMa

— Teopema Kakkyranu.

— Teopema Tapckoro.

— CymiecTBoBaHUE paBHOBECHUS B MoieH Dppoy-/ledpe.

— CymiecTBoBaHUE PaBHOBECHUS B 000OIICHHBIX UTPAX.

— Cy1iecTBoBaHNE PaBHOBECHUS B CYIIEPMOIYJIIPHBIX UTpaxX

Tema 3. luHaMuYecKasi ONTUMHU3AIMS.

— DopMyIHPOBKH 3a7a4 JUHAMUYECKON ONTUMU3AIUU B TUCKPETHOM M HEMPEPHIBHOM
BpPEMEHU.

— [Ipumepsl 3ama4 AMHAMHUYECKONW ONTUMM3AIMH B JTUCKPETHOM M HEMPEPHIBHOM
BPEMEHU U3 YKOHOMHYECKOU TEOpHH.

— [Ipunuun ontuMansHOCTH beniMana Ha KOHEUHOM TOPU30HTE TIAaHUPOBAHMSL.

— ®ynkiusa bennmana.

— [Tpuntun ontTumansHOCTH benmMana Ha OECKOHEYHOM TOPU30HTE TUIAHUPOBAHUS.

— Ananmu3 moxaenu Pamcess B IMCKPETHOM BPEMEHH C TOMOIIBIO JTHHAMHUYECKOTO
pOrpaMMHUPOBAHUS.

— [IpuHuMn MakcuMyMa B JUCKPETHOM BPEMEHHU.

— [IpuHuMn MakcuMymMa B HEMTPEPHIBHOM BPEMEHH.

— VYcnoBus TpaHCBEPCAIBHOCTH.

— Anamu3 Moxaenu Pamces B HENpEephIBHOM BpPEMEHHM C TIOMOIIBIO TPUHIIAIIA
MaKCHUMYyMa.

Tema 5. Ucnoab3oBanue cuctembl Wolfram Mathematica.

— Ocob6ennoctu uarepdeiica cucrempl Wolfram Mathematica.
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— OcHOBHBIE OIIEpaTOpPHI A3bIKa MporpammupoBanus Wolfram.

— Busyanmzanus nannbeix B cucreme Wolfram Mathematica.

— UccnenoBanune ¢pynkuumii B cucreme Wolfram Mathematica.

— Pemenue ypaBHeHWM, CHCTeM YpaBHEHHMH W HEpaBEeHCTB B cucteme Wolfram
Mathematica.

— Pernrenne onTuMA3aiOHHEBIX 3a1a4 B cucreMe Wolfram Mathematica.

— Pemenune 3amad TUHEHHOTO W IETOYUCICHHOTO NPOrPaMMHUPOBAaHUS B CHCTEME
Wolfram Mathematica.

Tema 5. Oco0eHHOCTHM NpenoJAaBaHUSA MATEMATHYECKHX METOA0B B JIKOHOMHMKE B
BbICIIIEH LIKOJIE.

— Mertomonoruueckue MpoOIeMbl MPENOJABAaHUS MAaTEMaTHYECKUX METOJOB s
HKOHOMUYECKUX JAUCIUIUINH.

— ®opmbl opranu3zanuu yueOHou padboTsl B BY3e (iekunu, ceMuHaphl, MpaKTHYECKUe
3aHATHUSA, KOJJIOKBUYMBI).

— 3HaveHHE KOHTPOJIS B BBICIICH MIKOJIE U () YHKIIUH.

— 3aueThl U 9K3aMEeHbI, TPeOOBaHUS K HUM.

6.4. Jluteparypa aJsi CaMOCTOSITEJIbHOW MOATOTOBKM M /JIA MNOATOTOBKH K
NPaKTHYECKUM 3aHIATUAM

1. OKOHOMHUKO-MaTeMaTHYeCKUE METOJAbl U MOJEIH: KOMIIBIOTEPHOE MOJEIUPOBAHUE!
VYuebnoe nocobue / U.B. Opnosa, B.A. [lonoBHUKOB. - 3-¢ u3a., nepepad. u nom. - M.: By3zoBckuii
yuebnuk: UHOPA-M, 2014. - 389 c.: 60x90 1/16. (m) ISBN 978-5-9558-0208-4 [DnekTpoHHBII
pecypc]. URL: http://znanium.com/catalog/product/424033

2. Konemaes, B. A. MareMatnueckrue METOAbI U MOJEIM MCCIEAOBAHUS ONEpaluil
[OneKTpoHHBIN pecypc] : yueOHHUK sl CTYAEHTOB By30B, oOyuatomuxcs 1no cneuuaibHocta 080116
«Maremarnyeckue METO/Ibl B IKOHOMHKE» U JIPYTrUM SKOHOMHYECKUM crenuaibHocTsaMm / B. A.
Konemaes; nox pexn. B. A. Konemaesa. - M. : JOHUTU-AAHA, 2012. - 592 c. - ISBN 978-5-238-
01325-1. [Dnextponnsiit pecypc]. URL: http://znanium.com/bookread2.php?book=391871

3. [Monsxosa, E. B. Maremaruka /it 5kOHOMUCTOB: quHamuka [ Text]: yue6. moco0. s
By30B / E. B. Ilonsakosa ; EBpornetickuii yausepcuret B Cankt-IletepOypre. - CII6. : U3a-Bo EVCIIO,
2013.- 111 c.

4. MactsieBa M. H. MeTonbl onTUMaJIBHBIX pelieHu# [ IeKTPOHHBIN pecypc|: ydeOHUK /
H. H. Mactsesa, I. U. [opembikuna, O. H. Cemenuxuna. - M.: KYPC, UH®OPA-M, 2018. - 384 c. -
URL.: http://znanium.com/catalog/product/944821

5. CoxonoB, A.B. Meroasl onTuMalbHBIX perieHuii : yuedbHoe nocodue : B 2 T / A.B.
Coxkomnos, B.B. Tokapes. - 3-e uzn., ucnp. u goi. - M. : ®uzmarnut, 2012. - T. 1. O6mue moaoxeHusl.
Maremarudeckoe IporpaMMUpOBaHue. - 562 c. : cxeM., Tabil. - (AHaJIN3 ¥ TOAJIEPXKKA PELICHUH). -

bubmmorp. B kH. - ISBN 978-5-9221-1399-1 ; [Onekrtponnsrii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=457697.
6. Huddepennmanbapie ypaBHEHUS: YCTOWYMBOCTL M ONTHMAJIbHAS CTAOMIM3AINS

[Text]: yue6. moco0. mist By30B / b. I'. I'pebennukoB [u ap.] ; oTB. pea. A. H. CecekuH ; Hayd. pej.
A. @. [llopukos ; Ypansckuii penepanbHbiii yHUBEpcUTET MMeHH niepBoro [Ipesunenta Poccuu b. H.
Enbumua. - M. : FOpaiit ; ExkarepunOypr : M3n-Bo Ypansckoro ynuBepcurera, 2018. - 119 c. -
(Yausepcutetsl Poccun). - bubnumorp. : c. 117 - 119.

11


http://znanium.com/catalog/product/424033
http://znanium.com/bookread2.php?book=391871
http://znanium.com/catalog/product/944821
http://biblioclub.ru/index.php?page=book&id=457697

6.5. IlepeueHb y4eOHO-METOAMYECKOr0 oOOecledYeHusi sl CaMOCTOAATEbHON PadoThI
00y4YarIIHuXCs

Jlnis obGecrieueHus: caMOCTOATEIbHONU pabOThl aCIIMPAHTOB MO AucHUIUIMHE «MaTeMaTHKa B
IKOHOMMKE» pa3padoTaHO y4eOHO-METOInYecKoe 00eceueHIE B COCTaBE:

1. KonTponpHbIe 3agaHus 11 TeKylel arrectanuu (1. 7.2. Pabodeii mporpaMMsr).
2. TumnoBsle 3a1aHUs K TPOMEXYTOUHOMU arrectauu (1. 7.4. Paboueit mporpammsl).
3. PexoMeHnyeMble OCHOBHasi W JOMOJHUTENbHAsA JUTEparypa, MHTepHeT-pecypchl U

cIpaBovHbIe cucTeMbl (1.8 Paboyeii mporpammer).

PaGowass mporpamMma IUCHMILIMHBI pa3MelieHa B OSJICKTPOHHOH WH(POPMAIIMOHHO-
o0pa3oBaTeNbHON cpesie Y HUBEPCUTETA Ha 3JIEKTPOHHOM yueOHo-MeToanueckoM pecypce AHOOBO
«EYCII6» — obpazoBarensHoMm noptaiie LMS Sakai — Sakai@EU.

7. @OHJ] OHEHOYHBIX CPEACTB JJI51 IPOBEJIEHWA TEKYIIEH U
IMPOMEXYTOYHOU ATTECTAIIUU OBYYAIOIIIUXCSA ITO JUCIUIIJIMHE

7.1. Iloka3areju, KpUTEePHH M OLICHUBAHHE B NpoLecce TeKylleil aTTecTaluu

Wudopmanus o comaepkaHuu U MPOLEAYPe TEKYIIET0 KOHTPOJS yCIIEBAEMOCTH, METOAMKE
OLICHUBAHMs 3HAHUM, YMEHMH M HaBBIKOB OOYYaIOLIErocs B XOZAE TEKYIIErO0 KOHTPOJS JAOBOJISATCS
HAYYHO-TIEZIArOTHYECKUMHU paOOTHUKAMHU YHHMBEPCHTETA O CBEACHUS O0YYaIOLIErocs Ha IEPBOM
3aHATHU 110 JAaHHOW AMCLUILINHE.

Texymuii KOHTPOJb MPEIyCMAaTPUBAET IOATOTOBKY acCHUPAHTOB K KaXIOMY 3aHSTHIO,
BBITNIOJIHEHUE JOMAIHUX 3aJaHHUK, OTBETHI Ha BOIPOCHI B PAMKaxX OIpPOCa, AKTUBHOE CIyIIaHUE Ha
JCKIHSAX. ACHHpPAHT JOJDKEH MPUCYTCTBOBATh HA 3aHATHSX, Y4YacTBOBaTh B OOCYXKIECHUHU
pazbupaeMbIX 3adaHUI.

Texkymmii KOHTpONb mNpoBOAMTCA B (opMe JOMAIIHMX 33JaHUil, YCTHOTO Ompoca,
MO3BOJIAIOIINX OLEHUTH CTEIIEHb YCBOEHUS MaTEpUaia B X01€ U3y4EHUS AUCLUILIINHBIL.

Tabmauma 4
Iloka3are/ji, KpUTEPUH M OLlCHUBAHNE B IIpoliecce TEKYLIeH aTTecTaluu

HaumenoBanue TeM (pa3aesioB) ®opMBI TEKyIIEr0 PesyabTaTsl

KOHTpOJISA" TEKYIEero

yCIEeBaEMOCTH KOHTPOJIS

Tema 1. 3aaun HEMMHEHHOTO U BBIYKJIOTO IMPOTPaMMHUPOBAHUS. JomariHee 3aaHue 3a4TeHO/
HE 3a4YTCHO

Tema 2. HemoaBWXKHBIE TOYKM M TEOPEMbI CYIICCTBOBAaHUSA B Jomariaee 3aaHue 3a4TeHO/
MAaTEeMAaTHYCCKOW YKOHOMHKE U TEOPUH HIP. 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 METOJO0B B Ompoc 3a4TeHO/
9KOHOMUKE B BBICIIEH IIKOJIC HE 3aYTCHO

* Ipumeuanue: popmvl mexyuje2o konmpons ycneeaemocmu. onpoc (0), domawnee 3adanue (13).
Ta6ymma 5
®opmBI Kpurepnu onennBanns
TeKYIIEero
KOHTPOJISI
yCIEeBaeMOCTH
Onpoc OTBET OTCYTCTBYET WJIH SBISICTCS OJTHOCIIOKHBIM, W COJCPKHUT CYIICCTBEHHBIC OIIMOKU — HE
3a4TCHO
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AcmupaHT B OTBETaX JEMOHCTPHUPYET 3HAHUE BCEX TCOPCTUYCCKHX IOJIOKCHHM, (Pa3BEPHYTO)
OTBEYACT HA BCE MOCTABJICHHBIC BOIMPOCHI, MpeyiaraecT 000CHOBaHUS MPHU OTBETE HA BCE WIIU
OOJIBIIIMHCTBO TOCTABICHHBIX BOIPOCOB; HECYIICCTBEHHBIC OIIMOKH HE CHIDKAIOT KadyecTBO
OTBETa — 3a4YTCHO

AcCTUpaHT HE 3HAET OCHOBHBIX TOJIOKEHUI TCOPHUH, UCTIBLITHIBACT 3aTPYIHCHUS MIPH PECLHICHUN
3amad — 0—4 Gauia (He 3a4TEHO);

AcCmUpaHT JEMOHCTPHPYET 3HAHHE OCHOBHBIX TCOPETUYCCKUX MOJOKCHHUM, MpeIiaract
Jomarraee MIPaBUIIBHYIO HICOJOTHIO PEIeHH 3a1a4d — 5—6 0ayioB (3a4TEHO);

3aJaHue ACHHUpaHT JIEMOHCTPUPYET 3HAHUE BCEX TEOPETHYECKUX IOJIOKEHHUM, BBIMONHICT 3aJaHusl U
OTBEYAeT Ha BCE BOIIPOCHI, HO JIOIYCKAaeT HECYIIECTBEHHBIE OIHOKH — 7—8 0aJIoB (3a4TEHO);
ACNUpAHT EMOHCTPUPYET 3HAHUE BCEX TEOPETUUECKUX MOJOKEHHH, MPABUIBHO BBIMOJHSIET
3aJlaHus ¥ OTBEYAET Ha Bce BOMPOCHl — 9-10 GayutoB (3a4TeHO).

KAPTA BAJIJIOB JTUCIHUITJIMHBI

®opmMa KOHTPOJIS Bbanasl
Tekymmuii KOHTPOJIb 50
IIpomexxyTOUYHBII KOHTPOIb 50

7.2. KoHTpOJbHBIE 3aJaHNS I TEKYLIel aTTecTaluu

Ipumepsl JOMAINHUX 3aJaHUN

Tema 1. 3a1a4n HeJIMHEHHOT0 U BHINYKJIOT0 POTrPaAMMUPOBAHMS.
Jomarnnee 3amanue

1. Jlokaxxute 10CTaTOYHOCTh B yclioBHs TeopeMbl KyHna-Takepa.

2. Jlokaxkute, 4TO BEKTOP ABOMCTBEHHBIX OLICHOK B 3aJ1a4€ C JBOMHBIM OTPaHUYECHHUEM —
TOT K€ CaMBIM, YTO U B ONITUMU3AIIMOHHOM 3a1a4e.

3. [IpoBepbTe, UTO B JABYXCTYIIEHYATOM ONTHMHU3ALMOHHOW 3aJa4e€ Ha OrpaHUYCHHUE
pecypcoB UTOTOBas 1ieNieBasi QYHKIIHS TAK)Ke BOTHYTA.

4. IIpoBepbre, uTO €cnu BeKTOp P SABIIETCA BEKTOPOM JIBOMCTBEHHBIX OLIEHOK 3aJa4u C
OJIOYHOM CTPYKTYpOH, TO 3TOT e BEKTOp SIBISETCS BEKTOPOM JBOMCTBEHHBIX OLIEHOK OOpaTHOM
3aJ1a4uu.

Tema 2. HemoaBuiKHBIE TOYKH M TeOpeMbl CYIIeCTBOBAHHUSI B MaTeMaTH4YeCKOH
IKOHOMMKE M TEOPHH UIP.
Jomarnee 3amanue
1. JlokakuTe, 9TO HEMPEpPhIBHOE OTOOpaKEHHE OTpe3Ka B ceOs MMeEeT XOTs Obl OgHY

HEMOJBUXHYIO TOUKY.

x+1
2. ITycts otobpaxenue f 3amaercs Ha muOxkectBe (0,1) pasenctBom f(x) = -

CymiectByeT 11 y 3TOro oroOpakeHusi HemoABIKHas Touka? Kak Baml oTBET OOBSICHUTH B CBETE
TeopeMbl bpayapa?

Tema 3. JIlunamMuyeckasi ONTUMH3ALUSA.
Jlomawmnee 3a0anue
1. Nmeercst ontuMu3aninonHas 3aaa4a. ECTh Tpu GupMbl, KaXkaas u3 KOTOPhIX 00anaet

3armacoM pecypcoB. Kaxxnas ¢upma mpon3BOIUT KOHEUHBIH BBIMYCK, @ TaK)K€ HaIpaBlseT 4acTb
CBOETO BBIITYCKa ABYM JIpyrum ¢pupmam. Heobxommumo 10ka3ark, 4T0 B HOAOOHOM ONTUMU3AMOHHON
3a/1a4e ONTHUMAJIbHOE PEIICHHE SIBISIETCS] PABHOBECHBIM.
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2. HmeeTcs onTuMu3animonHas 3ajaada: f(x) — max, npu orpanudenusx: x < b, rme b >
0.
O6o3naunm 3a @(b) = max {f(x)}. Jlokazars HeoOxomumMocTh Toro, 4T00bl P (b) GBUTA BOTHYTOM.
3. N300pa3ute pemieHue ONTUMANBHON 3a7adll B JUHAMHYECKOM BPEMEHU B BHJIE
ONTUMU3AINH Ha Tpade.

Tema 4. Ucnoan3oBanue cucreMbl Wolfram Mathematica.

Lomawmnee 3a0anue
1. PaccmoTpuM HarypanbHOe yncio n. Ecau oHO 4uéTHoe, TO mpeBpariaeM ero B n/2, a

eciu Heu€THOE, TO B 3n+1. C momyu4eHHBIM YHUCIIOM BBITIOTHSIEM T€ K€ CaMble ICUCTBHUS, U TaK Jlajee.
l'umoresza Konnarna 3akirogaercst B TOM, 4TO AJIsL JTFOOOTO N HA HEKOTOPOM IIIare MmoXyduM 1, cM.
http://mathworld.wolfram.com/CollatzProblem.html. Haiinute cpenun mepBrix 105 HaTypambHBIX
qucell TO, AJIsl IPeBpaIieHust KOToporo B 1 TpeOyeTcsi Hanboblee YUCIo 11aroB.

2. Han cmoucok, cocrosmmuii w3 —1, 0, 1. HeoOxommmo ImoacuuTarh KOJIHYECTBO
AIIEMEHTOB, PaBHBIX —1 B CIHCKE, U CTOJIBKO K€ MEPBBIX €AMHMII 3aMEHUTH Ha Hynu. Hanpumep, B
cnucke ecth 9 muayc enunun u 10 emunun. Torma Bce eNMHUIBI, KpOME TOCIEHHEH, CIeayeT
3amMeHuTh Ha (.

3. IIycte m — HarypanbHOe umcno. OmpenenuMm (QyHKIHIO O(M) Kak CyMMy BcCeX
HATYpalbHBIX JISTUTENCH Yrciaa m, KpoMe caMoro m. byneM Ha3bIBaTh 1Ba Pa3IMYHbIX HATYPAITbHBIX
yucna a u b "npyxecrserasiMu", eciu 0(a)=b u d(b)=a. HaliTu Bce mapsl «1py>KeCTBEHHBIX)» YHCET,
MeHbIux 105.

IIpuMepsI BONIPOCOB 1JIs1 ONIPOCOB

Tema 5. Oco0eHHOCTH mNpenoaaBaHUS MATEMaTHYECKHMX MeETOA0B B JKOHOMHKE B
BbICHIEH 1IKOJIe

1. Ilpenmer megaroruku BBICHIEH IIKOJIBI.

2. MecTo nenarornyeckux 3HaHui B A€ATEIbHOCTH IIPETIOAABATEINS By3a.

3. OCHOBHBIE KAaTETOPUH NEAATOTUKH.

4. llenu megaroruyeckoro mpoiecca B By3e.

7.3. Iloka3aTeiu, KpUTEPUH M OLIECHUBAHKME B MpPoLecce MPOMEKYTOYHOM aTTeCTAlMU

dopMa MPOMEKYTOUHOW aTTECTAllUU MPEACTABISAET COOOM 3a4eT C OIEHKOH, KOTOPBIHA
MPOXOJIUT B MUCHMEHHOU popme.

[Tepen 3aueToM C OLIEHKOW MMPOBOAUTCA KOHCYJIbTAIMS, HA KOTOPOM MPENnogaBaTesib OTBEYAeT
Ha BOIIPOCHI aCIIUPAHTOB.

B pe3ynbraTe mpomMekyTOYHOTO KOHTPOJIS 3HAHUM acMHUPaHThl MOJYy4YalOT aTTECTALHUIO IO
JTUCLUTLIINHE.

Tabnuna 6
IToka3arejn, KpUTEPUH U OllCHUBAHME B NPoLecce NMPOMEKYTOYHOM aTTeCTAlUMN
®opMa NPOMEKYTOUHOI Kpurepuu oneHuBaHuA Ouenka
aTTecTalMu/BH MPOMEKYTOYHOI
aTTecTaluM

3a4eT ¢ OLEeHKOIH/ [IpencraBneHo TmoiHOE ¥ TPaBWIBHOE | 3a4TEHO, OTIIMIHO
MMUCBMEHHBIA 3a4eT ¢ OICHKOW IO | peleHne, BO3MOXHBI HecymecTBeHHbIe | (41-50)
CIMHOMY JJIl BCEX aCIUPAHTOB OMJICTY | MOTPEIIHOCTH.
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dopma NPoMeKYTOUHOH Kputepuu ouennBanus Ouenka
aTTecTAlMH/BH IPOMEKYTOYHOI
aTTecTAllUH

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

MOTPELIHOCTH.
BBISIBIICHO HEMOHOE 3HAHHE MIIH YACTUYHO | 3a4TCHO,
HeTpaBHIbHAS TPAKTOBKA | YIOBJIECTBOPHTEIHHO

OCHOBOIIOJIATAFOIIIUX MTOJIO>KeHUH u | (21-30)
MPEANOCHIIOK, TMPHCYTCTBYIOT — rpyObIe

ONIHOKH.

Pemanace 3ajaya, OTJIMYHAS ot | He 3auTCHO,
TIPEATI0KEHHOM, HITH PEIlIeHUE OTCYTCTBYET | HEyIOBIeTBOPHUTEILHO (0)
-0.

BrisiBnieHo He3HaHwe win HenpaBwibHas | (1-20)
TPaKTOBKa OCHOBOIIOJIATAIOIINX
TIOJIOKEHUH u MIPEATNOCHIIOK,
IIPUCYTCTBYIOT rpyOble OIIMOKH.

Pesynbrarel cnauM NPOMEKYTOYHOM arrecraluud 10 IPpOrpaMMaM acClUpPaHTypbl Ha
¢dakynbpTeTe SJKOHOMHUKH OLIEHUBAIOTCA M0 OAJIbHO-PEUTHHTOBOM CHCTEME OLIEHKH B COOTBETCTBHUH C
[onoxenuem o popmax, IEPUOAMYHOCTH U TIOPSIIKE OPraHU3aIIUH U IPOBEICHUS TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH W TIPOMEKYTOUHOU arTectanun odydaroniuxcs B AHOOBO «EYCII6» cnemyronum
o0pa3oM, cornacHo Tabmuie 6a.

MakcumanbHasi OIICHKa MO0 MTOraM OCBOCHHS MUCHHMIUIMHBI coctaBisier 100 GammoB (50%
OLICHKH COCTaBJISIOT PE3YJIbTATHI BBIMOJHEHUS JOMAIIHKUX 3a1aHuid, 50% — pe3yibTaTsl TUCbMEHHON
3a4eTHOH paboThI).

Tabmuma 6a
Cucrema OneHKH 3HAHHI 00y4alOIIUXCS
[IatubannpHas (CTaHIapTHAS) banibHO-pedTHHTOBas CUCTEMA OLIEHKU bunapnas cucrema orieHKH
cucrema

5 (oTM4HO) 100-81 3a4TEHO
4 (xopo1ro) 80-61

3 (YIOBJIETBOPHUTEIIHLHO) 60-41

2 (HEey1OBJIETBOPHUTEIILHO) 40 u meHee HE 3a4TCHO

PesynbTaThl MPOMEKYTOYHOTO KOHTPOJIS 1O AUCIUTUINHE, BRIPAKESHHBIE B OIIEHKAX «3a4TEHO,
YIOBJICTBOPUTEIBHO», «3aYTEHO, XOPOIIO», «3a4TE€HO, OTIWYHO» IMOKA3hIBAIOT YPOBCHD
c(hOpMUPOBAHHOCTH Y OO0ydYaromerocss 3HaHWM, YMEHUW, HAaBBIKOB 1O pe3yJbTaTaM OOy4YeHHUs I10
JUCLMIUIMHE 1O IporpamMme acnupaHTypsl 5.2.2. MaremMaTH4ecKue, CTaTUCTHUECKHE U
WHCTPYMEHTAJILHBIE METOJIBI B YKOHOMHUKE.

Pe3ynbraTbl MpOMEXYTOYHOTO KOHTPOJS IO IUCLHMIUIMHE, BBIPAKEHHBIE B OLICHKE «HE
3a4TE€HO, HEYIIOBJICTBOPUTEIHHOY», IMOKA3hIBAIOT HE CPOPMUPOBAHHOCTH y OOYYArOIIErocs: 3HaHW,
YMEHUH, HAaBBIKOB IO pe3ysibTaTaM OOy4YeHMs AMCLUUIUIMHE IO MpOorpamMMme aclupantypsl 5.2.2.
MaremaTHuecKe, CTAaTUCTHYECKUE K MHCTPYMEHTAITbHBIE METOIBI B 9KOHOMHUKE.

7.4. TunoBble 3aJaHUSA K IPOMEKYTOYHOM aTTeCTAlMHU

BAPUAHT 1
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1.

Mmoo 0wy

Cawp

mm

Paccmotpum 3amgauy

X, XX
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 3a7a4a SBIAETCA 3a1a4€i BBIITYKIOTO IPOrPAMMHAPOBAHHS.
PacckaxuTte, 0 ueM IpUMEHUTENBHO K 3TOM 3a7aye roBopuT TeopeMa Kyna-Takkepa.
Pemmmre 5Ty 3amauy.

3anuiuuTe 3Ty 3a/a4y B BUAE 3a/1a4l JUHAMHUYECKON ONTUMHU3ALUH.

Pacckaxute, 0 yeM IPUMEHUTENBHO K 9TOM 3a7a4e TOBOPUT IIPUHLIMII MAKCHMYyMaA.

Pemure 3Ty 3a/1a4y ¢ MOMOILBIO IPUHIIMIIA MAKCUMYyMa U IPOBEPHTE, YTO PEIICHUE COBMAIAET
¢ nyHktoM C.

Paccmorpum 3anauy
12 1/2 2_1/2
max x, + fx, 4+ f7x, " +...

S.t.
Xo+X +X,+...2 Y,
x,20,x,20,x,20,...,

rne 0<p<I.

Pemure 3Ty 3amaqy.

3anummuTe 9Ty 3a7a4y B BUJE 3a]ja4d JUHAMUYECKON ONTHMHU3AIINH.

PacckaxuTte, 0 yeM IPUMEHUTENHHO K ATOM 3a7ja4e TOBOPHUT MPUHIIUIT MAKCUMYyMa.

Pemure 5Ty 3a1a4y ¢ MOMOIIBIO MPUHIIMIIA MAKCUMYyMa U TIPOBEPBTE, YTO PEIIEHNE COBIAIaeT
C IIYHKTOM A.

BriBenute st oot 3amaun pynakuuro bemnmana (Value function).

[TpoBepsTe, 4TO IS 3TOM 3a/1a9U BHITIOTHSAETCS MPUHITUT ONITUMAIBHOCTH.

8. OCHOBHASA U JOINIOJIHUTEJIBHASA JIMTEPATYPA

8.1. OcHoBHas JuTeparypa:
1. OKOHOMHUKO-MaTeMaTHYE€CKUE METOAbl U MOJEIH: KOMIIBIOTEPHOE MOJEIUPOBAHUE!

VYuebnoe nocobue / U.B. Opnosa, B.A. [lonoBHUKOB. - 3-¢ u3a., nepepad. u pom. - M.: By3zoBckuii
yueOnuk: MHOPA-M, 2014. - 389 c.: 60x90 1/16. (m) ISBN 978-5-9558-0208-4 [DnexTpoHHBII
pecypc]. URL: http://znanium.com/catalog/product/424033

2. Konemaes, B. A. MareMatnueckue METOAbI U MOJEIU MCCIEAOBAHUS ONEpaluil

[OneKTpOHHBIN pecypc] : yueOHHUK 7Sl CTYAEHTOB By30B, oOyuatomuxcs no cneuuaibaocta 080116
«MareMaTuyeckue METO/bl B SKOHOMHUKE» M JPYIMM 3KOHOMMYECKUM chHernuagbHocTsM / B. A.
Konemaes; nox pexn. B. A. Konemaesa. - M. : FOHUTU-AAHA, 2012. - 592 c. - ISBN 978-5-238-
01325-1. [Dnextponnsrit pecypc]. URL: http://znanium.com/bookread2.php?book=391871
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3. [TonsixoBa, E. B. Maremaruka nijist s5koHOMUCTOB: quHaMuka [ Text]: yue0. moco6. Jls
By30B / E. B. Ilonsikosa ; EBponeiickuii yuusepcuret B Cankr-IlerepOypre. - CII6. : U3n-so EYCIIO,
2013.- 111 c.

8.2. lonoiHMTEILHAS JIMTEPATYypa:

I. MactsieBa U. H. MeToapl onTUMaNbHBIX pelIeHU [ DIeKTpOHHBIN pecypc]: yaeOHuK /
N. H. Macrsesa, I. U. T'opembikuna, O. H. Cemennxuna. - M.: KYPC, UHOPA-M, 2018. - 384 c. -
URL: http://znanium.com/catalog/product/944821

2. CoxkonoB, A.B. MeToapl onTUManbHBIX pelieHui : yuebHoe mocodue : B 2 T / A.B.
Coxonos, B.B. Tokapes. - 3-e uzn., ucnp. u joi. - M. : ®usmariurt, 2012. - T. 1. O0miue monoxeHus.
Maremarndeckoe mporpaMMUpOBaHue. - 562 C. : cxeM., Ta0l. - (AHaIU3 U MOAAEpPKKA PEIICHUN). -

bubmuorp. B kH. - ISBN 978-5-9221-1399-1 ; [OnekrponHsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=457697.
3. Hlannpa, M.I. Maremaruyeckast skoHoMuKa : yueOHuk / V.I'. Hlanngpa. - Mocksa :

[Mpomereii, 2018. - 176 c. - bubnuorp. B kH. - ISBN 978-5-907003-04-0 ; [DnexkrponHsIit pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=494930

4. HuddepeHnmanbaple  ypaBHEHUS: YCTOMYMBOCTH W ONTHMAaJbHAS CTAOMIH3AIINS
[Text]: yue6. mocoO. mist By30B / b. I. I'pebenmukoB [u np.] ; oTB. pea. A. H. CecekuH ; Hayd. pen. A.
®. lopukoB ; Ypanbckuii ¢eaepaibHbIii yHUBEpcUTET MeHU niepBoro [Ipesuaenta Poccuun b. H.
Eneruna. - M. : FOpaiit ; ExarepunOypr : M3n-Bo Ypansckoro yHusepcurera, 2018. - 119 c. -
(Yausepcutetsl Poccun). - bubmuorp. : ¢c. 117 - 119

9. TH®OPMAILIMOHHBIE TEXHOJIOT' MU, NCITOJIb3YEMBIE ITPHU
OCYUWECTBJEHUU OBPA3OBATEJIBHOI'O TPOLECCA

9.1. IlporpammHoe obecnieyeHue

[Ipu ocymecTBiIeHNH O0pPa30BaTENBHOTO IMpOIEcca AacMUpaHTaMH H  MPOPECCOPCKO-
MPETOaBaTeIbCKUM ~ COCTABOM  HCIIONB3YeTCsl  CIEAyIollee  JIMIICH3MOHHOE  IPOrpaMMHOE
obecrieueHue:

1. OS Microsoft Windows (OVS OS Platform)

2. MS Office (OVS Oftice 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 — 6ecruiatHO

8. Google Chrome — 6ecrutatHo

0. Opera — 6ecruiaTHO

10. Mozilla — 6ecmmato

11. VLC — GecmnnatHo

12. SAnpexc.bpaysep (Yandex Browser) — 6ecruiatHo

9.2. IlepeyeHb HMHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM M INpPodecCHOHATBHBIX 0a3
JAHHBIX MH(OPMANMOHHO-TEJEKOMMYHUKANUOHHON ceTH «UHTepHET», HeO0OXOAUMBIX ISl
OCBOCHMS THCIHUIIHHBI:

NudopManmoHHO-CIIPABOYHBIE CUCTEMbI

1. Tapant.Py. UHpopManimoHHO-TIpaBoBOii nmoprai: https://www.garant.ru/

2. OrtkpeiToe oOpazoBanue. Acconuanus «HamuonanpHast miargopma OTKpPBITOTO
oOpa3zoBanus»: https://npoed.ru/

3. Odummanbras Poccus. CepBep OpraHoB ToOCyIapCTBEHHOW BiacTu Poccuiickoit
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®denepanun: http:/ www.gov.ru/

4. Od¢ununanbHelii UHTEPHET-TIOPTAN MPaBOBOM mMHpopManuu. ['ocymapcTBeHHast cuctema
npaBoBO# mHpopMarmu: http://pravo.gov.ru/

5. TIpaBogoii caiitr Koncynsrantllmtoc: https://www.consultant.ru/

6. Poccuiickoe obpazoanue. OenepanbHbiii moptait: http:/ www.edu.ru/

IIpodeccuonanbubie 0a3bl AAHHBIX HMH(OPMANUOHHO-TEJIEKOMMYHHUKAIMOHHON CeTH
«HHTepHET:

1. EHUIT —  DOnekrponnas  Oubmmoreka  «Hayunoe — Hacmemme — Poccum»:
http://e-heritage.ru/

2. HWurenpoc. UnTennexryanbHas Poccus: http://www.intelros.ru/

3. HanuonanbHas snexTponHas 6ubnuoreka HOb: https://rusneb.ru/about/
4. Ilpesunentckas 6mbimoteka: http:/ www.prlib.ru
5
6

Poccuiickas rocynapcTBenHas oubnmoreka: http://www.rsl.ru/
Poccuiickas HanmonanbHas oubiauoreka: http:/www.nlr.ru/poisk/

9.3. JIunieH3MOHHBbIE 3JIEKTPOHHBIE Pecypchl OMOJIHOTEKH YHUBEPCUTETA

IIpodeccuonaibubie 6a3bl JAHHBIX:

[TomHBIH IEpeYeHb TOCTYIMHBIX 00yYaIOIMMCs MTPO(HEeCCHOHABHBIX 0a3 JaHHBIX MPEICTABICH
Ha odummansHOM caiiTe YHuBepcurera https:/eusp.org/library/electronic-resources, BKJIIOYas
cienyromue 0a3pl JaHHBIX:

1. eLIBRARY.RU — Poccuiickuii HHQOpPMAIIMOHHO-aHATTUTHYECKUI MOpTal B 00IacTH
HayKH, TEXHOJIOTHH, METUIIMHBI 1 00pa30BaHMUs, COIEPIKAIIUIN pedepaThl U MOTHBIC TEKCTHI HAyIHBIX
cTaredl U MyONmuKaIuii, HaykoMeTprudeckas 6a3a MaHHbIX: https://elibrary-ru.elib.eusp.org/ ;

2. DNeKTpOHHBIE >KYpHaJbl IO TOANMHUCKE (TEKyIIHMe HOMepa HAyYHBIX 3apyOeHBIX
YKYpHAJIOB).

JJIeKTPOHHBbIE OMOJINOTEYHbIE CUCTEMBbI:

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

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

9.4. DnexkTpoHHAas HHPOPMALIMOHHO-00pPa3oBaTe/IbHAs CPpeAa YHUBEPCUTETA

OO0pa3zoBaTeNbHBIA MPOIECC MO IUCHIUIUIMHE TOANCPKUBACTCA CPEACTBAMU DJICKTPOHHOM
UH(POPMALIMOHHO-00pa30BaTENbHOM cpesibl Y HUBEPCUTETA, KOTOPask BKIIIOYAET B Ce0sI 3JIEKTPOHHBIH
yaeono-metonnueckuii pecypc AHOOBO «EYCII6» — obOpa3zoBatenbHbiii moptan LMS Sakai —
Sakai@EU, nuiieH3M0HHbBIE 3JIEKTPOHHBIE pecypchl OMOIMOTEKH YHUBEpCUTETA, OPUIIMATBHBIN CalT
YuuBepcurera (https://eusp.org/), JOKadbHYI0 CE€Th M KOPHOPATUBHYIO OJJICKTPOHHYIO TIOYTY
YHuBepcutera, 1 00eCrieuuBaeT:

— JOCTYI K Y4eOHBIM IJIaHaM, pabouuM MporpamMmaM AUCLUUIUIMH (MOIYJNEH), IPaKkTHK U K
U3AHUSM DJIEKTPOHHBIX OMONMOTEYHBIX CHUCTEM U 3JIEKTPOHHBIM 0O0pa30BaTeNIbHBIM pecypcam,
yKa3aHHBIM B pa004YMX MporpaMMax;

— (uKcalMIoO pe3ylbTaToB IMPOMEKYTOYHOM arTecTallid, pe3ylbTaThl  BbIMOJIHEHUS
VMHAUBUAYAJIbHOTO IJIJaHA HAyYHOU JEATEIbHOCTU U OLEHKH BBINOTHEHUS MHIANBUAYAIBHOTO IJIaHa
paboTsr;

— (opmupoBaHme 3IEKTPOHHOTO MOPT(HOIHNO 00yUIaArOIIET0Cs], B TOM YHCIIe COXPaHEHHE padoT
oOyyJarormierocs,
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— B3aUMOJCHCTBHE MEXIY YYaCTHHKaMH 0O0pa3oBaTelbHOro Impolecca, B TOM YHCIE
CHHXPOHHOE U (MJIM) aCHHXPOHHOE B3aHMOJIEHCTBHE MOCPEACTBOM ceTH «MHTepHEeT» (31EKTPOHHOM
MOYTHI U T.1T.).

Kaxnplii oOyyaromuiicsi B Te4eHHE BCEro mepuoja o0yueHus: oOecreyeH WHANBUYaIbHBIM
HEOI'PaHMYEHHBIM JOCTYIIOM K JIEKTPOHHBIM pecypcaM OMOINOTEKH YHUBEPCUTETA, COAEpIKALIeH
U37aHus y4eOHOU, y4eOHO-METOIUYECKOW U HHOM JTUTEepaTypsl 10 U3y4aeMOoi TUCIMITIIHE.

10. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS J1JIs
OCYUIECTBJIEHUSA OBPA3OBATEJIBHOI'O NIPOLHECCA

B xome peammzaruu 00pa3zoBaTENBHOTO TpOIecca HUCHOIB3YIOTCS CIEIHATU3UPOBAHHBIC
MHOTO(QYHKIIMOHATIbHbIE AyJAUTOPUU JUISI TPOBEACHHUS 3aHATUN JIEKIMOHHOTO THIA, 3aHSITHHA
CEMHHApPCKOTO THMa (IPAKTUYECKUX 3aHATHH, J7a00paTOpHBIX padoT), TPYIIOBBIX H
UHAUBUAYAIbHBIX  KOHCYJbTAallMi, TEKyIIero KOHTPOJsI W TMPOMEXKYTOYHOW aTTecTaluu,
YKOMILUIEKTOBAaHHBIC CICIHATU3UPOBAHHON MEOENbI0 M TEXHHUYECKHMMH CpPEACTBAMH OOydYeHUS,
CITYKaITUMU TSI IPEJICTaBIeHUs yaeOHOH nHMOpMaIuu OOJIBIIION ayAUTOPHH.

[TpoBeneHue 3ausATHI 0OECTIEUNBACTCS JEMOHCTPAIMOHHBIM 000pYI0BaHUEM.

[Tomemenust uIsi caMOCTOATENBHONW PAOOThI OCHAIEHB KOMIBIOTEPHONH TEXHUKOH C
BO3MOXXHOCTBIO TOAKIIOUEHUs: K ceTn «HTepHeT» U o0ecrnedeHueM [0CTyla B JJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaATENbHYIO CPEly OpraHU3alHH.

Jlig nui ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSMU 3/J0POBbSI M MHBAJIUIOB MPEIOCTABISETCS
BO3MOXXHOCTh TPHUCYTCTBUS B ayJAUTOPUM BMECTE C HHMH AacCHCTEHTa (momomrHuka). Jlus
Cc1abOBUIAIIMX TPEAOCTaBIACTCS BO3MOXKHOCTh yBENIMUYEHHs Tekcra Ha odkpane [IK. B
KOMIIBIOTEPHOM KJIACCe M B MOMEIICHUH JIJISi CAMOCTOSITEIBHON PabOThI B KOMILJIEKT 000PYIOBAHHUS
TaKk)Ke BXOAMT KJIaBUATypa, KJIaBUIIM KOTOPOH MapKUpPOBaHBI peiabeHO-TOUCUHBIM HIpU(pTOM. J[i1s
00yYJarOMUXCs ¢ OTPaHUYCHHBIMU BO3MOXHOCTSMU 370POBbs, UMEIOIINX OTPaHUYCHHS IO CIIYXY,
NPEJCTaBISIETC  BO3MOXHOCTh  WCIIOJIb30BAaHUS  MOPTATUBHOM  MHIYKIIMOHHOM  CHCTEMBI
(MHIYKIIMOHHOH meTnu). [ caMoCTOosATenhbHONW paboThl JHUI] ¢ OTPAHUYECHHBIMUA BO3MOKHOCTSIMH
3M0POBBSl B TOMEIIEHUU JIsi CaMOCTOSATEIbHON paboThl opranm3zoBaHo oxHo Mecto (IIK) c
BO3MOXXHOCTSIMH ~ OECKOHTAaKTHOTO  BBOAa HWH(MOpPMAlMd ©  YIOPABICHUS  KOMITBIOTEPOM
(cenmanu3upoBaHHOE JIMIIEH3HOHHOE TTporpaMmMHoe obecriedueHne — Camera Mouse, Be0O kamepa).

bubnmoreka yHHBEpCUTETa MPENOCTABISACT yJAICHHBINH JOCTYI K JIEKTPOHHBIM pecypcam
O6ubIMoTeKH YHUBEpPCUTETA C BO3MOKHOCTSIMH JUIsl C1a00BUASILETO YBEIUYEHHs TEKCTa Ha SKpaHe
[K.

Jluma ¢ OrpaHM4YeHHBIMM BO3MOXKHOCTSIMH 3/I0POBbSI MOTYT MpU HEO0OXOIUMOCTU
BOCTIOJIb30BATHCSI UMEIOIINMCSI B YHUBEPCUTETE KPECIOM-KOJSICKOW. B yuyeOHOM Kopiryce mmeercs
aganTupoBaHHbId TUdT. Ha mepBoM sTaxe o0opyaoBaH CreNUATU3UPOBAHHBINA TyalleT. Y BXojaa B
3laHWe YHUBEPCHUTETa [IJIs HMHBAIUIOB OOOpyJOBaHA CIelUaibHas KHOIKA, BXOAHAs Cpena
obecrieueHa MHGOPMAIIMOHHON TOCKON O PeKUME pabOThl YHUBEPCUTETA, BHITOITHEHHOW pelibepHO-
TOYCYHBIM TaKTHJILHBIM HIpHQTOM (a30yka bpaiins).
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[Tpunoxenue 1

®OH/JI OUEHOYHLIX CPEACTB 110 JUCLHUIUIMHE

«MaTeMaTHKA B DJKOHOMUKE»
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®OHJl OLEHOYHBIX CPEACTB JUIsi NPOBEJIEHMS TEKVIIEA H
IMMPOMEKYTOYHO ATTECTAIIAN OBYYAIOIIMXCS MO TACHUTLIAHE

1. Iloka3zaTesin, KpUTEPUH U OLICHUBAHUE B Mpolecce TEKyLIel aTTecTAlNu

WNudopmanus o conepkaHuu M MpoLEaype TEKYIIEro KOHTPOJS YCIEeBaeMOCTH, METOAUKE
OIICHUBAHMS 3HAHWUW, YMEHUI W HABBIKOB OOYYAIOMIETOCS B XOJE€ TEKYIIETO KOHTPOJSI JOBOASTCS
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. 3aaun HEMMHEHHOTO U BBITYKJIOTO 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 BOIMPOCHI, MpeyiaraeT 000CHOBAHUS MPH OTBETE HA BCE WU
OOJIBIIIMHCTBO TOCTABICHHBIX BOIPOCOB; HECYIICCTBEHHBIC OIIMOKH HE CHIDKAIOT KadecTBO
OTBETa — 3a4YTEHO

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 PEIeHH 3a1ad — 5—6 0ayuioB (3a4TEHO);

3a/1aHme AcTnHpaHT JAEMOHCTPHUPYET 3HaHHE BCEX TEOPETHYECKHX MOJIOKCHUH, BHITIONHSACT 3aJaHHS U
OTBEYAeT Ha BCE BOIIPOCHI, HO JIOIYCKAaeT HECYIIECTBEHHBIE OIHOKH — 7—8 0aJIoB (3a4TEHO);
ACTUpaHT JAEMOHCTPUPYCT 3HAHHE BCEX TCOPETUYCCKUX IMOJOKEHUH, MPABHIBLHO BBITIOJIHSICT
3aJlaHMs U OTBEYACT Ha Bce BOMPOCHl — 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. 3a1a4u HeJIMHEHHOT0 U BHINYKJIOT0 POTrPaAMMUPOBAHMS.
JlomalHee 3agaHue

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

2. JIoOKaXuTe, 4TO BEKTOP JABOMCTBEHHBIX OLIEHOK B 3a/1au€ C ABOMHBIM OTPaHUYEHUEM — TOT
JK€ caMBbIi, 4YTO U B ONITUMHU3AIMOHHON 3a7a4e.

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

4. IlpoBeprTe, 4TO B ABYXCTYNEHYATON ONTUMU3ALNOHHON 3a/1a4€ HAa OTPaHUYEHHE PECYPCOB
UTOroBas 1ieneBast (PyHKIUS TaKKe BOTHYTA.

5. IIpoBepbTe, 4TO €cnu BEKTOp P sABIIETCA BEKTOPOM JABOMCTBEHHBIX OLICHOK 3aa4yM C
OJIOYHOW CTPYKTYpOH, TO ITOT K€ BEKTOP SIBJISETCS BEKTOPOM JBOMCTBEHHBIX OIEHOK OOpaTHOM
3a/1auu.

Tema 2. HemoaBuiKHBIE TOYKH M TeOpeMbl CYLIeCTBOBAHHUSI B MaTeMaTH4YeCKOH
IKOHOMUKE U TEOPUH UIP.

Homaraee 3amanue

1. Jlokaxkurte, 4TO HENpephIBHOE OTOOpa)keHHE OTpe3ka B ceOs mMeeT XOTs Obl OIHY
HETIOJBIKHYIO TOUKY.

x+1

2. [Tycts oroOpaxenue f 3amaercs Ha MmHOkectBe (0,1) pasencTBOM f(Xx) = —

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

Tema 3. JIluHaMuYecKass ONTUMHM3AIHS.
Jlomawnee 3adanue
1. Nmeercsa ontuMuzanuonHas 3a1a4a. Ecte Tpu GupMBbI, Kaxaas U3 KOTOpbIX o0nagaer

3amacoM pecypcoB. Kaxnmas ¢upma mpou3BOIUT KOHEUHBIM BBIMYCK, @ TAKXKE HAIMpaBISIET 4acTh
CBOETO BBITYCKa IBYM JpyruM pupmam. HeoOxommumo m1okaszark, 4To B MOJ00OHON ONTHUMU3AITMOHHON
3a/1a4e ONTUMAJIbHOE PEIICHHE SIBISICTCS PABHOBECHBIM.

2. HmeeTcs onTuMu3anmonnas 3ajada: f(x) — max, npu orpanudenusx: x < b, rme b >
0.
O6o3uaunm 3a @(b) = max {f(x)}. Jlokazars HeoOxomumocTh Toro, 4to0bl P (b) GbUTAa BOrHYTOM.
3. N300pa3ute pemieHue ONTUMANIBHON 3a7addl B JUHAMHYECKOM BPEMEHU B BHJIE

ONTUMU3AINH Ha Trpade.

Tema 4. Ucnoan3oBanue cucreMbl Wolfram Mathematica.

Jomawnee 3a0anue
I. Hapucyiite xocunyc u cunyc or 0 mo m/2. CuHYC WM300pa3uTe — CHHUM IIBETOM,
KOCHUHYC — KpPAaCHBIM, TOUKY [I€pECEUEHUs CAeIaiTe 3eeHOM.

22



2. CrenepupyiiTe MaTpHIly, KaKIbIii 3JIEMEHT KOTOPOW — ciydaiiHOe (paBHOMEPHO
pacrpeneneHHoe) BeIeCTBeHHOE uncio oT -5 1o 1. 1o atoit marpuiie co3naiite ciimcok u3 0 u 1: 1
— €CTb MOJIOKUTEIBHOE YHCIIO B CTpOKe, 0 — HeT

3. Jlan MaccuB HarypaidbHBIX uncen. OTCOPTUPYHTE ero mo yObIBaHHUIO CyMMBI (P
Ka)KJIOTO YKCTIa.

4. Jana marpuia nenbix yucen. OcTaBbTe TOJBKO T€ CTPOKH, B KOTOPBIX KOJIMYECTBO
HEYETHBIX AJIEMEHTOB IMPEJCTaBIsIeT CO00I HEUETHOE YHCIIO.

5. bynem Ha3biBaTh HaTypajibHOE YHCIIO «IIUKIMYECKHM MPOCTBIM», €CJIM BCE 4YHCIA,
MOJTYYArOITUECS TTPHU [MUKIMIECKUX CABUTAX ero mudp — npocteie (Hapumep, uucna 197, 971, 719).
HaliTi xonuuecTBo HUKIMYECKN IPOCTHIX 4Kcel, He npeBocxoasmux 1000000.

6. PaccmotpuMm HarypansHOE yucio n. Ecnu oHO 4é€THOE, TO mpeBpainaeM ero B n/2, a
ecau Heu€THoe, TO B 3n+1. C moay4YEeHHBIM YHCIIOM BBITIOJHSEM T€ e CaMble IEHCTBUSI, U TaK Jajee.
l'umoresza Konnarna 3akimrogaercst B TOM, 4TO AJISL JTFOOOTO N HA HEKOTOPOM IIIare MmoxyduM 1, cM.
http://mathworld.wolfram.com/CollatzProblem.html. Haiinute cpenu mepBrix 105 HaTypambHBIX
qrcell TO, AJIsl IpeBpaIleHust KoToporo B 1 TpeOyeTcss HanOoblee YUCIo 11aroB.

7. Han cmoucok, cocrosmmii m3 —1, 0, 1. HeoOxommmo moacuuTarh KOJIHYECTBO
AIIEMEHTOB, PaBHBIX —1 B CIHCKE, U CTOJIBKO K€ MEPBBIX €AMHMII 3aMEHUTH Ha Hynu. Hanpumep, B
cnucke ectb 9 mMunyc eauHun U 10 enunuin. Torma Bce eAMHMIIBI, KpOME IMOCIEAHEH, Cleayer
3amMeHuTh Ha (.

8. IIycte m — HarypanbHOe umcno. OmpenenuMm (QyHKIHIO O(m) Kak CyMMy BCeX
HATYpalbHBIX JISTUTENIEH YrciIa m, KpoMe caMoro m. byneM Ha3bIBaTh 1Ba pa3IMYHbIX HATYPAITbHBIX
yucia a u b "npyxecrserasiMu", eciu 6(a)=b u o(b)=a. HaliTu Bce mapsl «1py>KeCTBEHHBIX)» YHCET,
Menbux 105.

9. A(349)=349+943=1292, A(1292)=1292+2921=4213, A(4213)=4213+3124=7337.
Yucno 10677 nepexonut B maduHIpoM 3a 53 utepauuu. EcTh yncna, KOTopsie, MO-BUAUMOMY, HE
MOTYT onepanueil A ObITh IpeBpalieHs! B nanuHapoM. OHU Ha3bIBatOTCS ynciaamu Jlnupema. OmHo
U3 HUX - yucio 196. bynem cuurare Benuuuny, MeHbiryto 10000, ynciom Jlnupena, eciu ero He
yJlaeTcsl MPEBPATUTH B ATMHAPOM 3a 50 utepanuii. HailTh KOIM4eCTBO TaKUX BEJTUYHUH.

Bonpocsl 115 onpocos
Tema 5. OcoGeHHOCTH NpPeNoAaBAHUA MATEMATHYECKHX METOJ0B B IKOHOMHKE B BBICIIENH
HIKOoJIe

[IpenMer nenaroruky BhICIIECH IIKOJIBI.

MecTo negarorn4eckux 3HaHW B JEATEIILHOCTH MPEnoaBaress By3a.

Llenn megarorugeckoro mpoiecca B By3e.

OTt60p conepkaHus y4eOHBIX AUCIUTIINH.

Mecto orieHKH 00pa30BaTeIbHBIX PE3YIBTATOB B y4eOHOM TIpoIiecce By3a.
Oco0eHHOCTH JICKITMOHHOTO 3aHSITHSI.

OCo0EHHOCTH MPAKTHYECKOTO (CEMUHAPCKOTO) 3aHATHS.

OcHoBanust 0oTOOpa mpernofaBareieM BuAa U (OPMBI OpPraHU3ANMH TPAKTHUUYECKUX

A e

3aHSITHH.

3. [loka3aTenu, KpUTepPHH U OLlCHNBAaHHE B NpoLiecce MPOMeKYTOYHOM aTTecTAlMU

dopma MPOMEKYTOUHOW aTTECTAllUM MPEICTaBIsieT cOoOOM 3adyeT C OLEHKOW, KOTOPBIH
IPOXOJIUT B MUCbMEHHOM (popme.
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[Tepen 3aueTOM C OLIEHKOW MPOBOAUTCA KOHCYJIbTAIMSI, HA KOTOPOM MPENnogaBaTesib OTBEYAEeT

Ha BOIIPOCHI aCIIUPAHTOB.

B pe3ynbraTe mpomMekyTOYHOrO KOHTPOJIS 3HAHUM acHUpPaHThl MOJYy4YalOT aTTECTALHUIO IO

NUCHUIIINHE.

Tab6muna 3

Iloka3zareyin, KpUTEPHUH U OLIECHMBAHHE B MPOIlecce MPOMEKYTOUHOI aTTecTalluu

®opMa NPOMEKYTOUHOI
aTTecTalMu/BH MPOMEKYTOYHOI

Kpurtepuu oneHuBaHus

Onenka

aTTecTalluM
3ayer / [IpencraBneHo TMOJIHOE W MPaBWIbHOE | 3a4TEHO, OTIUIHO
MMUCBMEHHBIA 3a4eT ¢ OICHKOW IO | peleHne, BO3MOXHBI HecyiecTBeHHbIe | (41-50)
eIMHOMY JUIS BCEX aCIMPAaHTOB OMJIETy | IOTPEUTHOCTH.
[IpencraBneHo mpaBUIIbHOE, HO HEMOJHOE | 3a4TEHO, XOPOIIO
pelieHne, BO3MOXHBI HecymiecTBeHHbIE | (31-40)
MOTPEIIHOCTH.
BpIsBIICHO HEMOTHOE 3HAHKE WM YACTUYHO | 3a4TCHO,
HETNpaBUIbHAS TPAaKTOBKA | YJOBJICTBOPUTEIHHO
OCHOBOIIOJIAraroIuX MOJIOKEHU N u | (21-30)
MPENOCHIIOK, TMPUCYTCTBYIOT — TPyObIe
OINUOKH.
Pemranace 3ajaua, OTJIMYHAS ot | He 3a4TCHO,
TIPEATIOKEHHOM, HITH PEIlIeHUE OTCYTCTBYET | HEymOBIeTBOpUTEILHO (0)
-0.
BrisBneHo He3HaHWe win HempaBuibHas | (1-20)
TPaKTOBKa OCHOBOIIOJIATAIOIINX
MTOJIOKECHUH u MIPEIIOCHIIOK,

IIPUCYTCTBYIOT rpyOble OIIMOKH.

Pesynbrarel cmauM MpOMEXKYTOYHOM arTecTalid 10 MpOrpaMMaM aclUpPaHTyphl Ha
dakynpTeTe YIKOHOMHUKH OLIEHUBAIOTCS M0 OATTHPHO-PEUTHHTOBOM CHCTEME OIICHKU B COOTBETCTBHUH C
[Tonoxxerrem o hopMax, IEPUOTUIHOCTH U TTOPSJIKE OPTaHU3AIUH F TIPOBEICHUS TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH M MPOMEKYTOUHOU arTectanuu odydatomuxcs B AHOOBO «EYCIIo» crnemyrommm
obpasom, coracHo Tabmuiie 3a.

MakcumanbHasi OIICHKa 0 MTOraM OCBOCHHMS JHUCHMILUIMHBI coctaBisier 100 6amroB (50%
OIICHKH COCTABJISIIOT PE3YJIbTAThl BHIMOTHEHHSI JOMAITHUX 3a0aHuii, 50% — pe3ynbTarhl MUCEMEHHOM
3a4eTHOMN PabOoTHI).

Tabmuma 3a
Cucrema OneHKH 3HAHHI 00y4alOIUXCs
[IatubannpHas (CTaHIapTHAS) banibHO-pedTHHTOBaAs CUCTEMA OLIEHKU bunapnas cucrema olieHKU
cucrema

5 (oTM4HO) 100-81 3a4TEHO
4 (xopo1ro) 80-61

3 (YIOBJIETBOPHUTEIIHLHO) 60-41

2 (HEey1OBJIETBOPHUTEIILHO) 40 u meHee HE 3a4TCHO

Pe3ynbTarhl MPOMEXyTOYHOTO KOHTPOJIS MO AUCUUIUIMHE, BBIPAXKEHHBIE B OLIEHKAX «3a4TEHO,
YIOBJIETBOPUTEIBHO», «3aUYT€HO, XOpOIIO», «3aYTE€HO, OTJIUYHO» TOKAa3bIBAIOT YpPOBEHb
c(OpMHUPOBAHHOCTH Y OOydaroIllerocss 3HaHWN, YMEHUH, HABBIKOB MO pe3yJbTaTaM OOydeHHUs Mo
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JUCHUIUIMHE 10 MporpamMMmMe acnupaHtypel 5.2.2. MaremMaTuyeckue, CTAaTUCTUYECKHE U
HHCTPYMCHTAJILHBIC MCTOAbI B SKOHOMHUKCE.

Pe3ynbTaThl mMpoOMEKYTOYHOTO KOHTPOJS MO JUCHUIUIMHE, BBIPRKEHHBIE B OIICHKE «HE
3aYTEHO, HEYAOBJIETBOPUTEILHOY, MOKA3bIBAIOT HE COPMHPOBAHHOCTh Y 00YyUaIOMIErocss 3HAHUH,
YMEHUM, HABBIKOB IO pe3yJbTaTaM OOYy4YeHUs IUCIUILIMHE MO MpOoTrpaMMe aclupaHTyphl 5.2.2.
MaTeMaTI/I‘-IGCKI/Ie, CTaATUCTUYCCKUC U UHCTPYMCHTAJIbHBIC MCTOABI B SKOHOMUKC.

4. 3agaHus K NIPOMEeKYTOYHOM aTTecTaluu
BAPUAHT 1

1. Paccmorpum 3agauy

X, XX
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.

ITpoBepsre, UTO 3Ta 3a7a4a SBIAETCA 3a1a4€i BBIITYKIJIOTO IPOrPAMMHUPOBAHMS.
PacckaxuTte, 0 ueM IpUMEHNTENBHO K ATOM 3a7aye roBopuT TeopeMa Kyna-Takkepa.
Pemmmre 5Ty 3amauy.

3anuiuuTe 3Ty 3a/a4y B BUAE 3a/1a4l JUHAMHUYECKON ONTUMHU3ALMH.

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

Mmoo 0wy

Pemure 3Ty 3a1a4y ¢ MOMOILBIO IPUHIIMIIA MAKCUMYyMa U IPOBEPHTE, YTO PELICHUE COBMAIAET
¢ nyHktoM C.
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2.

S 0w

e

Paccmotpum 3amgauy
1/2 1/2 212
max x,” + x4+ f7x,” +...

S.t.
XotX, X, +..5Y,,
xX,20,x,20,x,20,...,
rnie 0<p<I.
Pemure sty 3amayvy.

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

PacckaxuTte, 0 yeM NPUMEHUTENBHO K ATOM 3ajja4ye TOBOPUT MPUHIIUIT MAKCHUMYyMa.

Pemure 5Ty 3a1a4y ¢ MOMOIIBIO IPUHIIUIIA MAKCUMYyMa U IIPOBEPBTE, YTO PELIEHUE 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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