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1. KpaTkasi xapakTepucTHKA JUCUUILIHHBI (MOTYJIA)

PabGouas nporpamma aucHUIUIMHBL (MOIYJIsA) «MaremMaTnyeckue METOJbl B IKOHOMHUKE U
¢buHaHCaxX» COCTaBJI€HA B COOTBETCTBUU C (hefepaibHbIM IOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaH/JIapTOM BBICIIETO OoOpa3oBanus — OakanaBpuar o HampasieHuto 02.03.01 «Maremaruka u
KOMIIBIOTEpPHBIE HayKu», Npopuib «VICKyCCTBEHHBIH HHTEIUIEKT», YTBEPXKACHHBIN NPUKa30M
MunucTepcTBa HayKH U BbIcIIero oopasosanus Poccuiickoit @enepannu Ne 807 ot 23.08.2017
roja.

N3yuenne qucuuIuMHbel «MaTtemMaTndeckue METOAbl B 9KOHOMUKE U (PMHAHCAX) MMO3BOJISET
pa3BUTh KOMIIETEHIIMH B 00JaCTH MPUHATUS 0OOCHOBAHHBIX YIIPABICHYECKUX M CTPATETMUECKUX
pelIeHUI Ha OCHOBE MaTeMaTUYECKOr0 aHalln3a, IPOTHO3UPOBAHUS U ONITUMHU3ALIUU B YCIOBHSIX
HEeoNpeAeNEHHOCTH U IUHAMUYHO MEHSIOUIEICSI 9KOHOMHUYECKON CPeIbl.

MecTo JUCUMIIIIMHBI (MOXYJIS)) B CTPYKTYpe 00pa30oBaTeibHOM MPOrpaMMbl

Hacrosimas nucnumniaHa (MOTyJb) BKIIOYCHA B YUCOHBIH IJ1aH MO MPOTrpaMMe TOITOTOBKU
OakanaBpuata no HampasieHuto 02.03.01 «MaremaTuka U KOMIBIOTEPHBIE HAyKH», MPOGUIH
«V/cKycCTBEHHBI MHTEIUICKT» W BXOJUT B BapHaTHUBHYIO uacTh bioka 1, dopmupyemytro
y4aCTHUKAMH 00pa30BaTEIIbHBIX OTHOIICHHIA.

Jucnunnuza (MOIyJb) SIBISIETCA BBIOOPHOW U JOCTYIHA 7S U3y4deHus Ha 3 unu 4 Kypce B
6, 7 unu 8 cemecTpax Ha BBIOOD.

Leap wu3yyeHuss AUCHUILIHHBI (MOayJisi): (QOPMHPOBAHUE Y CTYACHTOB NPOYHOMN
TEOPETHUUECKOM U MPAKTUUYECKOM 0a3bl 71 aHAIM3a U MOJCITUPOBAHMS CIIOKHBIX S9KOHOMHYECKHUX
1 (PMHAHCOBBIX MTPOLIECCOB C UCIOJIB30BAHUEM COBPEMEHHOTO MaTEMaTHYECKOTO arapara.

3agaum n3y4yeHus AUCUMILIMHBI (MOIYJIs1):

— OCBOUTH BEPOSTHOCTHEIC, TU((HEPCHIIMATBHBIC U ONITUMU3AIIMOHHBIC METO/IBI;

— Ppa3BUTh HAaBBIKM IIOCTPOCHHMS M aHAIM3a KOJWYECTBEHHBIX MOJIENEH, a TakKkKe
MIPUMEHEHUE ITUX UHCTPYMEHTOB JIJIsl PEIICHHS PEeabHBIX 3a7a4 B SKOHOMUKE M (PUHAHCAX.

B pe3yabTate 0CcBOCHUSI AUCHMILIMHBI (MOAYJIs1) 00y4AIOLIUIICS 10JI2KEH

3Hamp:

— OCHOBHBIC TOHSTHS W METOABl TEOPUH BEPOSTHOCTEW, BKJIIOYAs OIpEaeTeHUs
CIIy4aifHBIX COOBITHI, YCIIOBHOUW BEPOSITHOCTH, MATEMAaTHYECKOTO OKUJAHUS U TUCTIEPCUU;

— KIIIOYEBBIE  BEPOATHOCTHBIE  pacOpelesieHus, HCIOJb3yEeMble IpPU  aHaJIU3e
HKOHOMUYECKHUX MPOLIECCOB;

— MeTobl perieHus nudepeHIInaTbHBIX U Pa3HOCTHBIX YPaBHEHHUH MEPBOTO U BTOPOTO
MOPSIZIKA, a TAKXKE UX MPUMEHEHHUE B MOJEIHPOBAHUH TUHAMUYECKNX SKOHOMUYECKUX CUCTEM;

— OCHOBBI MaT€MaTHYEeCKOro aHaln3a (YHKIUH HECKOIbKHX IEePEMEHHBIX, BKIIOYAS
YaCTHBIEC MPOU3BOJIHBIE, TPAJUECHT, SKCTPEMYMBI U YCIIOBHUSI BTOPOTO MOPSIIKA;

— TIPUHIMUIIBI TIOCTPOCHUSI W aHaiM3a MHOTO(AKTOPHBIX Mojelel B (UHAHCOBOM U
HKOHOMHUYECKOM TIJIAHUPOBAHHH;

— COBpEMEHHBIE MOJIEIN YKOHOMHYECKOTO POCTa M MX MaTeMaTHUYECKYH CTPYKTYpY,
BKJIIOYasi KpUTUYECKUE aCMIEKThl UX MPUMEHUMOCTU U OTPaHUYEHUH.

ymemp:

— CTPOUTh M HWHTEPIPETHPOBATH BEPOSTHOCTHBIE MOJCIH [JII OICHKHA PHCKOB,
MPOTHO3UPOBAHUS  COpPOCA, AaHalIM3a pPHIHKOB M NPUHATUS pEUIEHUH B  YCIOBHUAX
HEONPEAETEHHOCTH,

— wucchenoBarh (PYHKIUA HECKOJBKUX TMEPEMEHHBIX, HAXOJIUTh WX OJKCTPEMYMBI U
MCIIOJIb30BATh JUIS PEIIEHU 3a/1a4 ONTUMHU3ALNKN B MUKPO- U MAKPOIKOHOMHUKE;

— pemath uHeWHbIe MU epeHITnaTbHBIE U PA3HOCTHBIE YPaBHEHUS U IPUMEHSITh UX JIJIS
MoJieupoBaHusl AMHaMUKH 1eH, BBII, undnsauuu, nonmymsuumit M APYyruxX SKOHOMHYECKHUX
MEPEMEHHBIX;

— TPOBOJUTH KOJIMUYECTBEHHBIM aHAMU3 d(PPEKTUBHOCTH SKOHOMHUECKHUX DPEUICHHH Ha
OCHOBE MaTeMaTHYECKUX METOJIOB;
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enademp:

— HaBBIKAMM MAaTE€MaTHYECKOTO0 MOJEIUPOBAHUS OSKOHOMHYECKHX IPOILECCOB C
MCIIOJIb30BaHUEM alllapara TeOpUH BEPOSITHOCTEH, aHanu3a GyHKIMI HECKOJIBKUX ePEMEHHBIX
u qudpepeHInanbHbIX YPaBHEHU;

— METOAaMH TOCTPOCHHUS M aHAJIM3a MHOTO(AKTOPHBIX SKOHOMETPUYECKUX MOJCICH B
KOHTEKCTE (PMHAHCOBO-3KOHOMHUYECKOIO IIAHUPOBAHUS,

— TEXHUKaMHU ONTUMHU3ALUU SKOHOMHUYECKUX MMOKa3aTesael Ha OCHOBE KOJIMYECTBEHHOTO
aHaJM3a TaHHBIX;

— WHCTPYMEHTAMU TPHUMEHEHUS BEPOSITHOCTHBIX PACHPEICICHUNA W CTOXaCTHUYECKUX
MojiesIel sl aHaJIu3a U MPOTHO3UPOBAHUS SKOHOMUYECKOM TUHAMUKHU.

DNEeKTPOHHBIA JOKYMEHT



2. IlepeyeHb NIIAHUPYEMBIX Pe3yJbTATOB 00y4YeHMSI
Komnerenmun, ¢opmupyembie B pe3yibTaTe OCBOCHUS AUCHUIUIMHBI (MOAYJIS) TIpU
MIPOBEJCHNH YU€OHBIX 3aHATHI B (hOpMe KOHTAKTHOU pabOThI 00YYarOMIMXCS C EAarOrHYeCKUMU
paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00YUYAIOIITIXCS:

Komnerenuus Conep:xanue HNupuxartop [epeuens njIaHMpyeMbIX
KOMIIeTeHLIMH KOMIIETeHLIMH pe3yJabTATOB 00y4eHMsI 110
JUcCHUIIMHE (MOTYJIIO)

YK-2. CrniocoOeH onpenensirs YK-2.1. 3HaeT AeUCTBYIOIINE IPaBOBbIE HOPMBI,
KpYT 3aJa4 B paMKax peryaupymoiye AeaTelIbHOCTb B
[IOCTaBJICHHOH LIENH U 001acTH peleHus 3a1ad, OCHOBHbIE
BBIOMpPATh ONTUMAIIEHBIE METOABI ¥ IOAXObI K ONPEACTICHUIO
CIOCOOBI HX pEIeHHUS, Kpyra 3ajau
HCXOIS U3 VK-2.2. YMeer onpenensaTh Kpyr 3a1a4 B
JeHCTBYIOIINX paMKax IOCTaBJICHHOM 1IEJIM, BBIOMPATh
MPaBOBBIX HOPM, ONTUMAaJIbHBIE CIOCOOBI PEIIeHHs 3a/ad,
HUMEIOIUXCS PECYPCOB U YUUTBIBAsI UMEIOIIUECS PECYPCHI U
OrpaHHYCHUN OrpaHUYEHHS

YK-2.3. NmeeT npakTU4eCKUN OTIBIT
MPUMEHEHUS 3HaHUH O TPaBOBBIX
HOPMax M PEeCypcax B peajbHbIX
CUTYyalMAX, pPa3pabOTKU U peann3alun
PELLIECHHI B COOTBETCTBHUHU C
YCTaHOBJICHHBIMU OIPaHUYECHUSIMU

YVK-9. CriocobeH nmpuHUMaTh YVK-9.1. 3HaeT OCHOBHBIE SKOHOMUYECKUE
000CHOBaHHbIE TEOPHH U MPUHLUIIBI; HOPMATUBHBIC U
SKOHOMHYECKHE MPaBOBBIE AKTHI, PETYJINPYIOIIUE
pelIeHNs B pa3IMYHbIX 9KOHOMMYECKYIO JIESITETIHHOCTh
o0yacTsax VK-9.2. YMeeT aHaIM3upoBaTh IKOHOMHYECKYIO
KHU3HEESITETBHOCTH WHPOPMAITUIO U JTaHHbIE;

pa3pabaThiBaTh U 00OCHOBBIBAThH
9KOHOMHMYECKHE CTPATETUH U PEHICHUs
YK-9.3. NmeeT npakTUYECKHI OTIBIT B
MPUMEHEHUH SKOHOMHYECKHUX 3HAHUH B
peaibHbIX CUTYalUsIX U MPOEKTax
OIIK-7. Crioco0eH HUCIob30BaTh OIIK-7.1. 3HaeT 6a30BbIE IKOHOMHUYECKUE
OCHOBBI 9KOHOMHYECKUX MIOHSATHSI, OCHOBaHHbBIE HAa IPUMEHEHUH
3HaHUH B Pa3IMYHBIX MaTEeMaTHYEeCKOT0 aHaJIN3a
cdepax OIIK-7.2. YMeeT UCoyib30BaTh 3KOHOMUYECKHE
KHU3HECSITEIbHOCTH 3HAHMS U151 ONTHUMHU3ALMH U PEILICHUS
3aj1a4 MpoheCCUOHATBHOMN
JIeSITeTIbHOCTH
OIIK-7.3. NmeeT npakTUYECKHI OTIBIT B
MPUMEHEHUH SKOHOMUYECKHUX 3HaHUH B
npodeccHoHANBEHON 00JIacTH
OIIK-8. Crioco6eH ucIonp30BaTh OIIK-8.1. 3HaeT OCHOBHBIE TIPABOBBIE MTOHATHS U
OCHOBBI NTPaBOBBIX 00J1aCTH UX UCIIOJIb30BaHMS
3HAHUHU B Pa3JIMYHBIX OIIK-8.2. YMeeT HCob30BaTh MPABOBBIE 3HAHUS
chepax B PO eCcCHOHATLHON JIESATETHHOCTH
KHU3HEESTEINbHOCTH
OIIK-8.3. NmeeT nmpakTHYECKUN OTIBIT

MPUMEHEHUS MPABOBBIX 3HAHUI B
npodeccuoHaIbHON 00IaCTH
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3. TemaTnueckuii NJIan

Ne TpynoeMKoCTh, aKaTeMU4eCKHEe YaChl
n/n Ounas ghopma
AyaurtopHas padora
HaumenoBanue o - TKY
pazaesaa I CHUTILTHHBI - > =1 CamocTost (TeRymmi
(MoayJin) = 2 g Ko KOHTPOJIb
= 5 E HTPOJIb | TejJdbHas yenesaemocT)
) = > pabora
= s 2
S |2
1 | dyHKIUN MHOTHUX 8 7 32 JlomamrHee 3a1aHue
nepeMeHHBIX. MeTobl KBu3
ONTUMU3AIIUU
2 | Auddepenumnanbaole 8 7 2 32 JomamrHee 3a1aHue
YpaBHEHUS KBus
KontponbHas
pabota
3 | Pa3HOCTHBIC ypaBHEHUS 8 7 32 Homaminee 3ananue
KBu3
4 | loprdenpHbIi aHATTN3 6 7 30 Homaiinee 3ananue
Ksu3
3auem 4
Hmozo: | 30 28 6 126
Ob6vem oucyunaunovt (Mooyns) 190
(6 ax. u.)
O6vem Ooucyuniunvt (MoOyan) 5
(6 3au. eo.)

4. Copepxxanue IUCHUILTHHBI (MO1YJIs)
Ne HaumeHoBaHue pasaeiia Conep:xaHue TUCHUILUTHHBI (MOIYJs1) O TeMaM
n/n JAMCHMIJIMHBI (MOTYJIs1)
1 DOyHKIUYA MHOTHUX OyHKINUN HECKOJIBKUX EPEMEHHBIX. 3a/1aya ONTUMU3AIUH. Y CTIOBUS
nepeMeHHBIX. MeTo b nepBoro nopsiaka. Jlocratounoe ycinosue axkctpemyma. OyHKINs
OINTHUMH3ALIHU MOJIC3HOCTH, KpUBbIe Oe3pasinuunsi. Kpurepuii ontumMansHOro Habopa

TOBapOB. DIIACTHYHOCTD (DYHKLUH HECKOJIBKUX IEPEMEHHBIX.
YcnoBHbI 3kcTpeMyM. MeTton MHOkuTenei Jlarpamxka. Heooxonumoe
ycnoBue akcTpemyMa. OxkaiiMiIeHHBIN TecCHaH U JOCTATOYHOE YCIOBUE
IKCTpeMyMa. DKOHOMHUYECKUI CMBICII MHOXKUTeNeH Jlarpamka.
IlocTaHOBKa 337a4M BBITYKJIOTO IporpaMMupoBanns. OyHkIus
Jlarpamxa. Teopema Kyna-Takkepa. CBs3b C CEIJIOBBIMUA TOUKaAMHU
¢ynknnu Jlarpamka. 3aiava KBaApaTUIHOTO MTPOTPAMMHUPOBAHUSI.
3agaua QUPMBI ¢ OTPaHUUYCHUSMH Ha pecypchl. 3ajada moTpeOuTes ¢
OIO/KETHBIMU OTPAHUYCHHUSIMH.

2 Juddepennnansapie
ypaBHEHUS

Juddepennmnansapie ypaBHerus. OcHOBHBIE orpeuieHus. [Ipumeps
YpaBHEHUH MEPBOI0 MOPSAJKA U METO/IbI UX pelieHuit. Mojaenu
9KOHOMUYECKOMN TMHAMUKH C HENIPEPHIBHBIM BPEMEHEM

Onnopoxnnsie /Y nepBoro nopsaaka. Ypasuenus bepuynnmm u PukarT.
YpaBHeHHs B ONHBIX Tuddepenninanax. MaTerpupyrommi
MHOxHTeNb. Monens CamyanbcoHa-Coioy.

OO0bixkHOBeHHBIE T depeHInanbHble ypaBHEHUS BBICIINX HOPSIIKOB.
[Monwmxenus nopsyika auddepeHanbHbIX ypaBHeHHH. JIuHelHbie
JuQdepeHuInaNbHbBIE YPaBHEHHUS C MOCTOSIHHBIMU KO3 QHUIUEHTAMH.
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Cuctems! nuddepeHunanbHpIX ypaBHeHUH. CBeieHue CUCTEMBI IBYX
JUHEHHBIX AU depeHIaIbHbIX YPaBHEHUH IEPBOrO MOPAIKa K
O0OBIKHOBEHHOMY TU(PEepeHINAIEHOMY YPaBHEHUIO BTOPOTO MOPSIIKA.
[IpuBeneHne MaTPUIIBI CUCTEMBI K YKOPJAHOBOW HOpMaJIbHOU (opMme.
CrpyKTypa IPOCTPAHCTBA PELICHUE CUCTEM JINHEHHBIX

nmud hepeHInaNbHBIX ypaBHEHHA.

Oco06ble Touku cucteM AuddHepeHnaIbHbIX YpaBHEHHH.
HccnenoBanne ocoObIX TOUYEK JHMHEHHBIX cucTeM A depeHnnanbHbIX
ypaBHEHUH Ha yCTOMYHMBOCTh. Pa30BbIe MOPTPETHI U UX
KJIaccU(UKAIHS.

Henuneiineie cuctemsl udQepeHnnaibHbli ypaBHEHHH.
Jluneapu3zamust CUCTEM B OKPECTHOCTU 0co0BIX Touek. MccnenoBanue
Ha YCTOWYMBOCTb.

PasnocTHbIe ypaBHEeHHA

OneMeHTbI TEOPUH JIMHEHHBIX Pa3HOCTHBIX YpaBHEHHH. JIuHeitHoe
ypaBHeHHE nepBoro nopsaka. CTpyKTypa 00IIero pemeHus
JIMHEHHOT 0 HEOJHOPOAHOIO ypaBHEHUsI. MMozenn 3K0HOMUYECKOU
JTUHAMHKH C JUCKPETHBIM BpeMeHeM. Mozens CamyanbcoHa-XHKca.
ITayTuHas MoJeb pPhIHKA.

CucteMbl pa3HOCTHBIX YpaBHEHUH. JIMHENHHbBIE CUCTEMBI U METOJIBI UX
pemeHus. [IpuMeHeHHE CHCTEM PA3HOCTHBIX YPaBHEHUI B DOKOHOMHKE.

[Moprdenbhbiii anamm3

CoBMECTHBIE pacTIpeICICHUSI CTyYaliHbIX BEeMUYUH. YNCIOBEIE
XapaKTepUCTUKU COBMECTHBIX pacnpezeneHuil. Kopapuanus u

ko3 unment xoppenauun. KopapuanuonHas u KOppessiuoHHAas
matpuibl. [Toprdens uz aByx 6ymar. Cryyaii MOIHON KOPPETSIHU.
Crnyuait monHo# anTukoppensuuu. HesaBucumeie Oymaru.
[TocTaHoBKa 33124l MHOTOKPUTEPUATIBHOW ONTUMHU3aIUU. MHOKECTBO
JOCTHKUMBIX KPUTEPUAIBHBIX BEKTOPOB. JJOMHHUpOBaHUE U
ontuManbHOCTh 1o [lapeto. DddexTuBHBIE pemenns 1 napeTosa
rpanuna. OCHOBHBIE METO/IbI PELICHUS] MHOTOKPUTEPHAIBHBIX 3a/1a4.
[oprdenn n3 n 6ymar. [loprdenn Mapkosuna. [Toprdhens
MUHHMAJIEHOTO PUCKA MPH 33J]aHHON eT0 3PEKTHBHOCTH.
MuHuMalbHas TpaHuIa U ee cBolicTBa. ONTUMANBHBIN MOPThEb.
Kopotkue npogaxu.

3agada 06 oNTUMATBLHOM (HEOTPUIIATEIHHOM) MTOPTQene MeHHbIX
oymar. [Ipumenenne Teopembl Kyna-Takkepa ist moucka
HEOTPULATEIbHBIX ONTUMAJIBHBIX OPT(deen.
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5. YyeOHo-MeTOOHUYECKOE 00ecreueHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoOCTPaHsIEMOro IPOTPAMMHOTO O0ECHEeUYeHHs, BKJIIOYAas MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B TedeHHE BCEro Inepuoja OOydYeHMs NOIydaeT WHIWBULYaJTbHBINA
HEOTPAaHWYEHHBIH  JOCTYN K  DJIEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHMBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIA K pecypcaM 3 Jr000i TOUYKH, Tlie eCTh NOJAKII0OUeHHe K cetu VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U 3a €T0 IPEICIIaMH.

CrynentaMm oOecreyeH yIaleHHBIH JOCTYI K COBPEMEHHBIM MPO(ecCHOHAIBHBIM 0a3aM
JAHHBIX U HH(GOPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM.

Ocnoenaa numepamypa:

1. Teopust BEpOSATHOCTEM M MaTeMaTHuYecKas CTaTUCTUKA. MaremMaTHUecKHe MOJENn
yueOHuK /uis By30B / B. JI. Matnes, JI. A. [lanuenko, I'. FO. Puznnuenxo, A. T. Tepexun. — 2-e
u3., uctp. u n1on. — Mocksa : U3gatensctBo FOpaiit, 2025. — 321 ¢. — (Briciiee oOpazoBanue).
— ISBN 978-5-534-01698-7. — TekcT : anexTpoHHbIi // O6pa3oBarenbHas miardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/561493

2. Myparosa, T. B. luddepenunanbibie ypaBHeHHS : Y4€OHUK M MIPAKTHKYM JJIsl BY30B /
T. B. MyparoBa. — Mocksa : U3narensctBo FOpaiit, 2025. — 524 ¢. — (Briciiee oOpazoBanue).
— ISBN 978-5-534-19174-5. — Texkct : anexTpoHHbIi // O6pa3oBarenbHas miardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/560212

JlonoIHUTeIbHAS JUTEpPaTypa:

1. Matemaruka It 3KOHOMHUCTOB. [IpakTkym : y4eOHWUK Juisi BY30B / Toj OOIIeiH
penaknueit O. B. TatapuukoBa. — Mocksa : U3natenbctBo FOpaiit, 2026. — 243 ¢. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-21744-5. — Texkct : anekTpoHHBIN // OOpa3zoBareibHAas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583195

6. MaTepl/laJ'Il)HO-TeXHI/I‘IeCKOG odecneuyeHue

VYHUBEpCUTET pacnojaraeT MaTepUalbHO-TEXHHYECKOH 0a3o0if, COOTBETCTBYIOLIEH
JEHCTBYIOIIMM MPOTUBOIIOKAPHBIM IIPaBUJIaM U HOpMaM U o0ecreunBaroleil MpoBeIeHNEe BCeX
BUJOB JHUCHUUIUIMHAPHOW M MEXIUCUUIUIMHAPHON TMOATOTOBKH, IMPAKTHMYECKOW M Hay4yHO-
HCCJIEIOBATENIBCKOM paboT 00y4daromuXcsl, MPEAyCMOTPEHHBIX YUEOHBIM IJIAHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT CO00M yueOHbIE ay JTUTOPUU JJIs TPOBEICHUS 3aHATHH
JEKUMOHHOTO THWMA, 3aHATHM CEMHUHApCKOro (MPaKkTUYECKOro) THMA, TPYNIOBBIX U
UH/IMBUYaIbHBIX KOHCYJIbTAIMI, TEKYIIEr0 KOHTPOJIS U MPOMEXYTOYHOM aTTeCcTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOSITEIbHOM paOOThl M OMELIEHUS Ui XpaHEHUs U IPOPUITAKTHUECKOTO
oOcity>)xuBaHUs yueOHOro obopyaoBanus. IloMeneHnss yKoMITJIEKTOBaHbI ClIEUAIN3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU OOYUYEHMS, CIyXallUMU AJIs MpPEeACTaBlIeHUsl yueOHOMI
uHpopManuu O0JIBIION ayAUTOPHUH.

N3ydenne qucHUIIMHBL (MOYJisl) 00eCrieunBaeTcs B yUeOHBIX ayAUTOPHSIX, OCHALICHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHUYECKHUMH KaJIbKYJISTOpaMHu;

—  CHENHUAIU3UPOBAHHBIM 000pyI0BaHUEM, BKIIIOYAs IEMOHCTPAIIMOHHOE 000PYIOBaHHE.

[TomeneHus U1 CaMOCTOATEIBHONU pabOThI 00YUAIOIIUXCS, B TOM YHCIIE IPUCIIOCOOICHHbBIE
JUIsL MCTIONBb30BaHMsl MHBAJIMIAMHM M JIMLIAMU C OTPAHMYEHHBIMH BO3MOXHOCTSMH 310POBbS,
OCHAIIIEHbl KOMIBIOTEPHONH TEXHUKON C BO3MOYKHOCTBIO MOJIKIIOUEHUs K ceTu «MHTepHeT» U
o0ecrieyeHHEeM  JIOCTyNa B  3JEKTPOHHYI  HH(POPMAlMOHHO-00pa30BAaTENIbHYIO  Cpeny
YHuBepcurera.

DNEeKTPOHHBIA JOKYMEHT


https://urait.ru/bcode/561493
https://urait.ru/bcode/560212
https://urait.ru/bcode/583195

OO0y4aromumMcsl TPeaoCTaBIseTCss JOCTyn (B TOM 4YHCIIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTH «VHTepHeT», 3EeKTPOHHBIM pecypcaM (B TOM
YHCIIe JJCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3aM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HanmeHnoBanue nmoprajia Ccblika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snextponHas oubnuoreka elibrary.ru https:/elibrary.ru/defaultx.asp
onbnmoTeka
Bbaza ganneix qus [T-crienmanuctos https://habr.com
3. | baza mannsix ScienceDirect https://www.sciencedirect.com
4. | OdunmanbHblii caiT MUHUCTEPCTBA HAYKH U https://minobrnauki.gov.ru/
BEICIIIEro oOpazoBanus Poccutickoit ®eaeparuu
5. | @enepanbubiii mopran «Poccuiickoe obpazoBanue» | https://www.edu.ru/
6. | Uudopmanmonnas cucrema "Equnoe okno goctyna | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”
7. Enunas xomnexius mudpoBerx 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHBIA EHTP HHPOPMAIIMOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB
[lepeuenr WHDOPMAIMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX TIPH  OCYIICCTBICHHH
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILIMHE (MOIYJIIIO), B TOM YHCIIe KOMIUIEKT JTUIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaIMOHHBIE CIIPABOYHBIE CHUCTEMBI:
HaunmenoBanue I1O IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe
OnepanoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exnoe | nuuensnonHoe
bpaysepsbl:
SAunexc.Bpaysep OTEUECTBEHHOE CBOOOJIHO pacrpocTpaHsieMoe
Google Chrome 3apy0exxkHOoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NIPUIOKEHNUS
Microsoft Imagine (Visio, OneNote) 3apyOexxHOe JIUIICH3UOHHO®
TeXstudio 3apyOexHOe CBOOOIHO PaCIPOCTPaHsIEMOe
Adobe Acrobat Reader 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
IIporpammHoe oGecniedeHune 1151 IVIAHMPOBAHHUS M Y4eTa BpeMeHH:
Toggle app | sapyGexmnoe | cBOGOIHO pacnpocTpansiemMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexHnoe | nuuensuonnoe
Cucrtembl ynpapjieHHus1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | 3apyOexHOe | JIMLEH3UOHHOE
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapy6exHoe | nnnensuonHOe
CnpaBoYHO-IIPABOBBIE CHCTEMBI:
Koncynprantllimtoc: cipaBoyHO-IIpaBoOBast OTEUECTBEHHOE JMLEH3UOHHOE
cucTeMa
Cpe/ncTBa AHTHBMPYCHO#i 3aIUTHI:
Kaspersky Endpoint Security st Ou3neca OTEYEeCTBEHHOE JIUIIEH3UOHHOE
Crannaptabiid Russian Edition
Cpeabl pa3padoTkm:
Visual Studio Code 3apyOexHOE CBOOOIHO PAaCIIPOCTPAHAECMOE
Bash (Unix shell) 3apy0OeKHOe CBOOOIHO PaCIIPOCTPAHAECMOE
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Anaconda 3apyOexHoe cBOOOTHO pacpOCTpaHsIeMOe
Robotic Operating System 3apyOeKHOE CBOOOHO PACIIPOCTPAHICMOE
CopelliaSim 3apyOeKHOE CBOOOJTHO pacIpocTpaHsIeMoe
Google Colaboratory 3apyOexxHOe CBOOOHO pacIpOCTpaHsIEMOe
IlakeTbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexHoe cBOOOJTHO pacIpOCTPaHsIeMOE
Interactive Disassembler (IDA) 3apyOexxHOe CBOOOJIHO pacIpocTpaHsIeMoe
CucTteMbl ynpasjieHus1 0ubanorpapudeckoii mugpopManueii:

Zotero | sapy6Gexuoe | cBOGOIHO pacIpocTpaHseMoe
CepBHCHI B CITYKOBI:

Bind 3apyOexxHOe CBOOOJTHO pacIpocTpaHsIeMoe
Docker 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMoe

7. MeToanuyeckue 1 OlleHOYHbIE MATEPHAJIbI
MeToauyeckue yKazaHus s 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B npouecce usyuenus nuctMIIMHbl (Moayst) «MaremaTuyeckre MEeTO/Ibl B 5KOHOMUKE U
¢uHaHCaxX» B paMKax TEKYIIEro KOHTPOJS YCIIEBAEMOCTH HCIOJIb3YIOTCS TaKU€ BUJIbI YUeOHOM
paboThl, KaK JIEKIIMH, CEMUHApBl, JOMAIlHUE 3a/laHus, KBU3bl, KOHTPOJbHAs paldoTa, a Takxke
pa3nuyHbBle BHIBI CAMOCTOSITENILHOW pPa0OThI OOyYaroIMXcs MO 3aJaHUI0 TPEnojaBaTeds,
HaIPaBJICHHBIE HA Pa3BUTHE HABBIKOB IPO(ECCUOHATIBHON JIEKCUKH, 3aKPEIIEHUE TPAKTHUYECKUX
npodeCCHOHATIBHBIX KOMIIETEHIINH, TOOIPEHNE HHUIATHB.

Jlexyuss —  CUCTEMAaTHYECKOE,  IOCIJIENOBATEIBHOE,  MOHOJOTMYECKOE  H3JI0KEHUE
npernoiaBaTeseM yueOHOTo MaTepuaa, Kak paBuiio, TEOPETUYECKOTO XapaKTepa.

B mponecce nekuuii peKOMEHIYETCsl BECTHM KOHCIEKT JIEKIMH: KpPaTKO U CXEMaTHU4HO
(GUKCHpPOBATh OCHOBHBIC HJICH, BBIBOJBI M OOOOIICHWS JICKIMH, BBIICISITH BaXKHBIC MBICIH,
KIIFOYEBBIE CIIOBAa M TepMUHBI. HeoOXOAMMO OTMETUTH BOIPOCH WM MaTepHallbl, KOTOpPHIE
BBI3BIBAIOT 3aTPYAHEHHUS, U TIONBITAThCS HAWTHU OTBETHI B PEKOMEHIOBAaHHOM JuTepaTtype. Ecin
pa3zoOpaThCcsi B MaTepuane HE yAaercs, cieayeT chopMynupoBaTh BOMPOC M 3aaaTh €ro
MPETNO0/IaBaTelt0 Ha KOHCYIbTAIlUU WU BO BPEMsI CEMHUHAPCKOTO (MIPAKTUYECKOTO) 3aHATHSI.

Cemunap — 310 (hopMa y4eOHOM eATENTbHOCTH, IPOBOIUMAs B yUeOHOM 3aBEICHUU O]
PYKOBOJICTBOM TpenojaBatreis, TI[e CTYAEHTbl AaKTUBHO YYacTBYIOT B OOCYXIEHUSX,
NPaKTUYECKUX 3a/IaHUSAX U IPYTUX pOopMax B3aUMOAEHCTBHSL.

Jlns ycrenHoi moAroToBKU K CEMUHApPY PEKOMEHAYETCs 3apaHee O3HAKOMUTHCS C TEMOM
3aHATUS M OCHOBHBIMH MaTepHajaMH, 4TOObl MMETh BO3MOXHOCTb AKTHBHO YYaCTBOBATh B
oOcyxeHuu. Takxe MoJIe3HO MOATOTOBUTH BOIPOCHI M HUJIEU JUIsl 00CYKJIEHUS, YTO MOMOKET
riry0xe MOHATh MaTepral U MPOAEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTb.

Keuz — 5TO WHTEpaKTHMBHOE TECTUpPOBAHHE, HANpaBICHHOE Ha IPOBEPKY 3HAHUN U
NIOHMMAaHHUA N3y4aeMOro MaTepuana.

Jlns ycnemHoN MOATOTOBKM K KBHM3Y PEKOMEHAYETCS BHUMATENbHO U3YYHUTh OCHOBHBIE
MIOHSITHUSL U METO/BI, U3yyaeMble Ha Kypce. [lone3Ho pemars npakTuyecKue 3a1auu U IpUMEpBH,
YTOOBI 3aKPENUTh TEOPETUUECKUE 3HAHUS. TaKke CTOUT 03HAKOMUTBHCS C TUITMYHBIMU BOIIPOCAMU
U GpopmaTamu 3aJlaHuH, 4YTOOBI JTy4Ile MOATOTOBUTHCS K TECTUPOBAHUIO.

Koumponvnas paboma — nucbMeHHas paboTa ¢ HA0OpOM 3a/1a4, KOTOPbIE HYKHO PELIUTh 3a
OTPaHUYEHHOE BpeMsl.

[{eas KOHTPOJIBHON pabOTHI — MOTYYUTh CHCIHATBHBIC 3HAHUS 110 OJHOUW MJIM HECKOIBKUM
TeMaM JUCLUIUIMHBL U TIPOJIEMOHCTPUPOBATH HABBIKM UX NMPAKTHUECKOTO IPUMEHEHHUS.

Jlomawnee 3a0anue — HabOP 3a/1a4 IO TEMaM HEJICIIH.
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[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMM  BaXKHO BHUMATEIbHO O3HAKOMHUTBCS C
TpeOOBaHUSAMHU U CPOKaMH BBIIOJHEHUS. PexoMmeHayeTcs pa3OuBaTh 3aaHusl Ha STarbl, YTOOBI
n30exaTh IEperpy3kd M JIydllle yYCBOUTh MaTepuall, HMCIOJIb30BaTh pPa3jIMYHbIC HCTOYHHUKH
uHOpMaLKK, BKIIIOYasi Y4€OHUKH U OHJIAMH-PECYpCHl, [UIs 0ojee TiTy00oKoro HOHUMAaHUS TEMBI.

Camocmosmenvhas paboma — padoTa CTYJIECHTOB, HaIpaBJICHHAas Ha YIIIyOJICHHOE
W3YYCHHE OT/ICTHHBIX TEM U BOIPOCOB YUECOHOW JUCIUILTAHBI (MOTYJIsS).

B nponiecce camocTosATebHON pabOThI CTYIEHTHI B3aUMOICUCTBYIOT C PEKOMEH/I0BAHHBIMU
MaTepuaIaMy MPYU MUHUMAIBHOM yYacTHH MperoiaBares. 3a1aun CTyIeHTa BKIIOYAIOT padoTy
C KOHCITEKTaMHu JICKIu# (00paboTka TeKCTa), MOBTOPHOE U3YUEHUE YUSOHBIX MAaTEPHAJIOB IJIAHOB
U TE3UCOB OTBETOB, U3YYCHUE JOMOJHUTEIBHBIX TEM, BHIMIOJIHCHHE yIeOHO-UCCIIEIOBATEIBCKIX
3aJlaHUl U JIpyToe.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqe}mﬂ o JTUCHUIIJINHE (MOI[y.TIlO)

Kpurtepun nostydyeHusi ypoBHSI ¥ OLleHHBAHUS c()OPMUPOBAHHOCTH KOMIETEHIHII MO
aucHuInHe (MoayJmo) «MareMaTuyeckne MeTOIbI B IKOHOMHKE U (PMHAHCAX)

OneHuBanue ypoBHsI YU€OHBIX JOCTHXKEHUU, OOy4YaIOUIUXCsA MO TUCHUILUIUHE (MOIYIIIO),
OCYIIECTBIISICTCS B BUJIC TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTALIUH.

IIpome:xyTouHasi arrecTamusi MO AUCUUIUIMHE (MOZIYJIO) OCyUIeCTBiseTcs B (opme
3auema, IPU STOM ITPOBOAMTCS OIICHKA KOMIICTCHIINN, CPOPMUPOBAHHBIX TIO JUCIHILTHHE.

Jis oneHMBaHHS TEKYIIETO KOHTPOJS YCHEBAEMOCTH M IMPOMEKYTOYHOW AaTTecTaluu
UCIIOJIB3YETCSl JACCATUOAIIbHASA IIKaJla OICHUBAHMS, KOTOpAas COOTHOCUTCSA C TPaJAMIIMOHHOU
NATUOAJIBHOM IIKAJION CIeNyoLMM 00pa3oM, €ClIM MHOE HE YKa3aHO B CHILTA0yce NUCHUIIINHbL:

Hecsitrubannbuas IarudajnbHas Oo0masi xapakTepucTuKa pe3yJibTaTa
Onenka 3a 3a4er
OLIEHKA OLIEHKA 00yueHus 10 AUCHHUILINHE (MOLYJII0)
10 OTan4HOo 3aureHo CTyIeHT MOJHOCTHIO BIAJCET 3HAHUSIMH,
9 OTIUYHO 3ayTeHo H3JI0O)KCHHBIMH B pa60qef/'1 nmporpaMmme, "
g OTIN9HO 3auTeHo rny0oKo  ocMelcisier  aucuuiuiuHy.  OH
CaMOCTOSITETILHO u JIOTHYECKU

MOCJIEI0BAaTENIFHO OTBEYAET Ha BCE BOIIPOCHI,
aKUeHTUpysT BHHMaHHe Ha  HauOolee
BAYKHOM. YMmeer aHAJIU3UPOBATh,
CpaBHHBATH, KIacCU(UITUPOBATH, 000011aTh,
KOHKPETH3UPOBATh W CHUCTEMaTH3HPOBAThH
W3yYEHHBbIM MaTepuas, BBLACISS KIIIOUYEBbIE
MOMEHTBl W yCTaHaBJIUBas NPUYUHHO-
Cle/ICTBEHHBIE CBs3H. YeTko (opmynupyer
OTBETHI, YBEpEHHO HHTEPIPETUPYET
pEe3yJIbTaThI aHAITN30B u JPYyTUX
WCCIICIOBAHNHM, a TaKXKe pelIaeT CIOXKHbIC
3agauyd. CTyIeHT XOpOoWIO 3HAaKOM C
METOJaMH HCCIEOBaHMs, HEOOXOTUMBIMH
JUI TIPAKTUYECKOW JEATETBHOCTH, U yMEEeT
CBSI3BIBATH TEOpeTUIeCKre aCIIeKTHI
JTUCIUIUTAHBL (MOIyJIsl) C TPAKTHYECKUMHU

3aauaMH.
7 Xoporo 3auTeHo Crynent oOnagaer 3HaHMSAMHU MpeaMeTa
6 Xopomo 3auTeHo MOYTH B TIOJIHOM o0BeMe paboueit
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JlecaTnboanabHas
OIleHKA

IIaTnéananLuasn
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHus 1o JUCHUILIAHE (MOYJII0)

MPOrPaMMBI U CAMOCTOSITEIIEHO, JIOTHYCCKH
MOCJIEeIOBATENIFHO U BCECTOPOHHE OTBEYACT
Ha BCE BOIMPOCHI, aKIICHTUPYS BHUMaHHE Ha
HauOoee 3HaYMMBIX MOMeHTaX. OH ymeer
aHAITM3UPOBATH, CpaBHUBATE,
KJIACCU(UIMPOBATD, 0000maTh,
KOHKPETH3UPOBATh W CUCTEMATH3HPOBAThH
W3YYCHHBI  MaTepual, BBIACHAS  €ro
KIIFOUCBBIC  aCMEeKThl W YCTaHaBIIMBas
MPUIHHHO-CIIC/ICTBCHHBIC CBSI3U.
®dopMynupyeT CBOM OTBETHI, YBEPESHHO
WHTEPIPETUPYET PE3yJIbTaThl aHAIHU30B H
JIpyTUX HCCIENOBAHUM, a TaKXe pEeIIaeT
CJIOKHBIC CUTYallMOHHBIC 3a1a4u. CTYI[CHT
XOPOIIIO 3HAKOM c METOaMU
HCCIICOBAHUA, HEOOXOIUMBIMH JUIS
MPAaKTUYCCKOW JICITENBHOCTH, W yMeEeT
CBAI3BIBATH TEOPETUUCCKHUE ACTICKTHI
mpeaMeTa ¢ IPAKTHYSCKUMHU 3a1a4aMH.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

CryneHT oOsamaer Oa30BBIMH 3HAHHSAMH
M0  JWCLMIUIMHE, HO  HCIHBITHIBAET
TPYAHOCTH MIPH CAMOCTOSTEIILHBIX OTBETAX
U UCII0JIb3YET HETOYHbIe (OPMYITHPOBKH. B
X0l€ OTBETOB OH JOIMYyCKaeT OIIMOKH,
Kacarommuecss CyTtd BompocoB. CTymeHT
CIOCOOEH pemarh TOJBKO CaMble MPOCThIE
3a/a4d M BIIAJIEET JUIIb MUHUMAaIbHBIM
HabOPOM METOJI0B MCCIIEIOBAHMS.

He cnaun

He 3auteno

He cnaun

He 3auteno

He cnaun

He 3auteno

CrymeHT He OBiIazen 00sf3aTelbHBIM
MHHUMYMOM 3HAaHUH MO MpPEIMETy M HE
MOKET OTBETUTh Ha BOIPOCHI, JIaK€ €CIIH
MPENOJABATENb 3a4acT JOIOJHUTEIIbHBIE
HaBOJISIIIIUE BOIIPOCHI.

JuctunnuHa (MOIYJb)

OILIEHUBACTCS CIICAYIONIMM 00pa3oM:

«MaTreMaTHueCcKue METOAbl B DJKOHOMHKE H (I)I/IHchaX»

AKTHBHOCTB Bec | KouanuectBo Onucanue

Homammane 3amanus | 20% 14 Habop 3ama4 mo remam Henenn

Ksu3zbt 20% 10 HHTEepakTHBHOE TECTUPOBAHUE, HAIIPABJICHHOE Ha
MIPOBEPKY 3HAHWN U TIOHUMAHHA N3y9aeMOro MaTepuaia

KonTponbnas padora | 25% 1 [Tucemennas pabota ¢ HabopoM 3a/1ay, KOTOPBIE HYKHO
PEIINTB 32 OTPAHUYEHHOE BpEMS -- TONIOJTHUTEIbHAs
4acTh

3auer 35% 1 [TucemenHast pabora ¢ HaOOpPOM 3a/1a4, KOTOPBIE HY>KHO
PEIIUTh 32 OTPaHMYCHHOE BPEeMsi/ JIOTIOIHUTEIbHASL YaCTh
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®opmya pacyéra WUTOroBOW OUEHKHM MO AUCHMIUIMHEe (Momynaw) «BBenenue B
IKOHOMHUKY»: ««0,2 X cpeaHee 3a aomamiHue 3ananus + 0,2x cpennee 3a kBU3bl + 0,25%
KOHTpOJIbHasI pabota + 0,35 X 3ayery.

Texymmii KOHTPOJIb yCIIeBAeMOCTH 00y4AOUIUXCS M0 JMCHUILIHHE (MOAYJII0)
IIpuMepHbIe JOMalIHUE 3aJaHUS

1. Uccnenyiire dynkuuro monesnoctu U(x,y)=x0.6y0.4 Ha 3KCTpeMyM TpuU OIOHKETHOM
orpannyeHun 2x+3y=120. HaliguTte onTUMaIbHBII HA0Op TOBAPOB, WCIOIL3YS METON
MHOXkUTENen Jlarpanka. [IpouHTeprpeTupyite 5JKOHOMUYECKHM CMBICT MHOKUTEN Jlarpanxka.

2. Pemmre nuddepennuanbHoe ypaBHeHue y (¢)+2y(t)=4. Halimute oOiee pemieHWe u
YacTHOE penieHne npu HadanbHoM ycnoBur )(0)=1. [Toctpoiite rpaduk pemeHus u onpenenure,
K KAaKOMY 3HAYEHHIO CTPEMUTCS J(f) Ipu {—>o0.

3. Paccmotpute Moxaens nuHamuku BBII, 3anannyro ypaBaenueMm Y (7)=0.1-(1000—Y(7)).
Haiinure paBHOBecHOE 3HaueHue BBII, ucciienyiite ero ycron4MBOCTb U HAWIUTE AHAIUTUYECKOE
pemenue npu Y(0)=600.

4. PemmTte pasHocTHOE ypaBHeHUE yi+1=0.8yr+50. Onpenennure craliuoHapHOE COCTOSIHUE,
UCCIEAYNUTE €ro YyCTOMUUBOCTh U MMOCTPOUTE HECKOJIBKO MEPBbIX ToOUeK TpaekTopuu mnpu y0=100.

5. Toprdens cOCTOUT U3 ABYX AKTHBOB: MEPBBIA MMEET OXKHUAAEMYIO JOXOTHOCTh 8% H
puck 10%, Bropoii — 12% u 20%. Koaddunuent koppensaiun mexay Humu pasel 0.3. Haiinure
Beca MopTdelss MUHIMAaIbHOTO PUCKA, a TAK)KE €r0 CyMMAapHYIO JT0XOJHOCTb U PUCK.

6. Pemmmte cuctemMy pa3HOCTHBIX YpaBHEHU:

xt+1=0.5xt+yt,

yi+1==0.2xt+0.8y1.

Haiimute ocoOyro TOUKy M UCCIeAylTe €€ YCTOWYMBOCTH 1O COOCTBEHHBIM 3HAYCHUSIM

MaTpHUIIBI TIepexo/a.

7. Ucnonw3ys teopemy Kyna-Takkepa, HaliJuTe ONTUMAIbHBIN OPTQENb U3 ABYX aKTHUBOB
¢ nmoxomHocTsmu 5% u 10%, puckamu 8% u 15%, xosddunuentom xoppemsuuu 0.4, npu
YCIIOBHH, YTO Beca HEOTPHUILIATEIbHBI, a I0XOAHOCTh opTdenst He menee 7%.

8. Jluneapusyiite cucremy auddepeHnnanbHbIX ypaBHEHUH B OKPECTHOCTH 0COO0M TOUKH:
X =x=xy,

Y =xy-y.
Haiinute sxoO6uaH, cCOOCTBEHHBIE 3HAUEHUSI U ONIPEJIIUTE TUIT 0COOON TOUKH.

IIpumepHbIe 3a1aHUS 111 KOHTPOJIbHOM PadoThI

1. Haiigure ycnoBHbIM 3KcTpeMyM OQYHKIUH f(x,y)=x2+)y2 npu orpaHuueHuu x+y=4.
ITpoBepbTE 1OCTATOUHOE YCIOBHUE HKCTPEMYMA C IIOMOIIBIO OKaMJIEHHOIO T€CCUaHa.

2. Pemmte nuddepennmansioe ypapaenue bepnymu: y'+y=y3. Ykaxure TUIl ypaBHEHUS,
BBITIOJIHUTE 3aMEHY NEPEMEHHON U HaiiiuTe olliee penieHue.

3. JaHo nuHEeWHOe pa3HOCTHOE ypaBHEHUE BTOPOTO Mopsiaka: yr+2—3yt+1+2y=6. Haiinure
o01iee pelieHne OJHOPOAHOTO YPaBHEHHUS M YacTHOE pELIeHHE HEOAHOPOJHOro. 3aluIIuTe
MOJIHOE peIlIeHuE.

4. ToctpoiiTe (ha30BbIi TOPTPET IJIsi CHCTEMBI:

X' =xty,

y'=2x+y.

Haiinure ocoOyio TOUKy, COOCTBEHHBIE 3HAUEHUS MATPUIBI CUCTEMbI U OINpPENEIUTE THUIl

TOuKH (y3en, GoKyc, CeII0 U T.11.).

5. Hdns moptdens u3 IByX aKkTUBOB C KOBapHAIIMOHHON MaTpHIEH

¥=(0.040.010.010.09)

U BEKTOpOM OXKujaeMbix jgoxomnoctedt u=(0.06,0.10), HaiiguTe Beca M puck moptdens
MHUHHMAJIBHOTO pUCKa (0€3 TOMOIHUTEIBHBIX OTPAaHUYEHUH Ha TOXOTHOCTD).
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6. IIpoBeprwte, sBnserca nmu GyHKUus f{x,))=4x2+3y2—2xy Boimykiaoi. OOOCHYHTE CBOM
OTBET, BBIYUCIIMB MATPHUILy BTOPHIX MPOHM3BOJHBIX M UCCIEIOBaB €€ Ha MOJOXKUTEIbHYIO
OIPENIENIEHHOCTb.

7. Pemute  3amady  moTpeOMTeNns:  MAaKCHUMHU3UPOBaTh  (PYHKIUIO  IOJIE3HOCTH
U(x,y)=Inx+2Iny npu OromkeTHOM orpanuueHuu 3x+6y=90. HaiiguTe onTHMaibHbIE OOBEMBI
noTpeOIeHus ¥ 3HaYeHne MHOXKUTEIs Jlarpamxka.

8. Hccnenylite yCTOMYUBOCTh OCOOON TOYKH CUCTEMBI:

X' =x+2y,

y'=3x—y.

Haiinute coOcTBeHHBIC 3HAUYEHUS M OMPEACTUTE THI TOYKH (YCTOWYHMBBIN/HEYCTONYNBBIN

y3el, GOKYyC | T.I1.).

IIpumepHble 3a1aHus 1JIs1 KBU3a

1. Kakoe ycioBue sBIsieTCsI HEOOXOJUMBIM JJIsl CYIIECTBOBAHUS HKCTpeMyMa (yHKIMU
HECKOJIbKUX MEePEMEHHBIX?

Omeem: I'paduenm pynkyuu pagen Hyiwo.

2. Uro o3HAYaeT MOJIOKHUTEIbHBIM OINpeAenuTeNlb OKaWMIEHHOTO TecCHaHa BTOPOTO
Hopsi/IKa B 33Ja4€ HA MAaKCUMyM?

Omeem: B dannoti mouxe docmueaemcsi 10KAIbHbIL MAKCUMYM.

3. Kakoil meron mpuMeHsSieTCs Ui pelieHHs 3a/Jad ONTHMH3AIHUU C OrpaHUYCHUSMH-
HEpaBeHCTBaMU?

Omeem: Memoo Kyna-Takkepa.

4. Kax nazbiBaetcs nuddepenimansuoe ypaBaenue suaa y +p(¢)y=q(t)yn?

Omeem: Ypaenuenue bepuynnu.

5. Kakoii Tun Mojienu onuckIBaeTcs ypaBHeHueM yt+1=ayt+b?

Omeem: Jluneiinoe pasnocmmuoe ypasHeHnue nepeoco nopsoKa.

6. Kakoii tTun ocoboit Touku cuctembl AuQdepeHlnaIbHbIX ypaBHEHUH COOTBETCTBYET
KOMILJIEKCHBIM COOCTBEHHBIM 3HAUEHUSIM C OTPHIIATENIHON BEIIECTBEHHOH YacThi0?

Omeem: Ycmouiuugwlii (hokyc.

7. Yro noka3biBaeT KOAPGUIUEHT KOPPEIALUN MEKIY ABYMs (PUHAHCOBBIMH aKTHBaMH?

Omeem: Cmenensb TUHEUHOU 3A8UCUMOCIU UX OOXOOHOCHEU.

8. Kak Ha3bpIBaeTCsi MHOKECTBO NOpT(enei, KoTopble 00ecredrBaOT MUHUMaIbHBIA PUCK
IpY 33JJaHHOM TOXOAHOCTH?

Omeem: D¢hghexmusnas epanuya (epanuya Mapxosuya).

9. Yto 03HayaeT OTpHILATENIbHAS KOBApHALIUs JOXOAHOCTEH IByX aKTUBOB?

Omeem: Hx 0oxoonocmu, Kak npasuio, U3MeHsI0mcs 6 NpOmuGOoNnOJI0HCHbIX HANPAGIeHUSX.

10. Kakoli mnpuHIMIT JEXUT B OCHOBE BHIOOpAa ONTUMAJIBHOIO MOPTQENs o
Mapxosuity?

Omeem: Munumuzayus pucka npu 3a0aHHOU 0HCUOAEMOlU 00XOOHOCMU UTU MAKCUMUZAYUS

00X00HOCMU NPU 3A0AHHOM YPOBHE PUCKA.

3amanus 1J151 NPOMEKYTOUYHOM ATTECTAUMM 10 JUCHHUILIMHE (MOIYJII0)

Ne 3aganue OtBer Kommnerenums
n/n
1 | Kakoiil kputepuii HO3BOJISIET ONPEIEIUTh YcnoBue nepBoro nopsiika: OIIK-7
TOYKY IMOTCHUMAJIBHOT'O OKCTPEMYyMa TpaaucCHT PaBCH HYJIIO

(GYHKLIMHU B BKOHOMUYECKOM Moenn?

2 | Tlouemy Ba)HO IPOBEPATH JOCTATOUHBIE Yr1oObl OTIMYUTE MAKCUMYM YK-9
YCIIOBUS TIPU TIOMCKE IKCTPEMyMa B 3ajaue MPHUOBLTH OT MUHAMYMa WJIH
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Ne 3aganue OtBer Kommnerenums
n/n
ONTUMH3AINN TTPUOBLITH PUPMBI? CeITOBO TOUKH

3 | Kakoil MeTon ucnonb3yercs 1l MOUCKa Meron mHOXxuTenel Jlarpanxa YK-2
ONTUMAJILHOTO PEIICHHs PH OI0PKETHBIX
OTPaHUICHUSIX TTOTPEONTES?

4 | Kaxoit 5)KOHOMHYECKUH CMBICIT UMEET [IpenenbHast MOJIE3HOCTh ACHEKHON YK-9
MHOXHTENb Jlarpamka B 3a7aue ONTUMHU3AINY| €IUHULBI (TeHeBas LeHa Ol0/KeTa)
NoTpeOUTENbCKOro BEIOOpa?

5 | Ilpm xakoMm cBOHCTBE (PYHKINH JIOKATHHBII BorayTocTs (11 MakcuMyMa) Wi OIIK-7
HKCTPEMYM aBTOMATHUECKH SIBIACTCS BBIMYKJIOCTD (/17151 MUHIMYyMa)
r7100a1bHBIM B 9KOHOMHYECKON 3a1aue?

6 | Uro orpakaeT kpuBas Oe3paznuuus B Mojenu|  HaOopsl TOBapoOB ¢ 0JIMHAKOBON OIIK-7
MOBEICHUS TIOTPEeOnTEINs? TTOJIE3HOCTHIO

7 | Kakoe ycnoBue onpeensieT onTuMaibHbIN PaBeHcTBO npenenbHOM HOPMBI VK-2
BBIOOpP MOTPEOUTEIS TPH 33JaHHBIX [ICHAX U 3aMeIeHHs] U OTHOILIEHUS 1IeH
Oromxere?

8 | Kax Beramcnsercs 31acTUIHOCTh (PYHKIIAN [IpownsBoanast morapudma GyHKIHH OIIK-7
CIpoca 110 TIeHe IS aHalTn3a PEIHOYHON 1o orapudmy aprymeHTa
YyBCTBUTEJIIBHOCTH?

9 | Uro npencrasnser coboit okaiMIEHHBIH Martpuna BTOpbIX IPOU3BOIHBIX OIIK-7
TeCCHaH B 3aj[aue€ YCIOBHOW ONTHMHU3AIINH C (dhynkiun Jlarpamka ¢ yaérom
OIOPKETHBIM OTpaHUYCHHUEM ? OTpaHHYEHUH

10 | IIpu xakoM yCIOBHM pellIeHHe 3a/lauu BrInykiiocTh 1ieneBoii GyHKIUHN 1 YK-9
ONTHMH3ALINHU TIPOU3BOJICTBA SIBIIAETCS MHOKECTBA JIOITyCTUMBIX PEHICHUH
YCTOWYHMBBIM U TII00ATBHBIM?

11 | Kakue ycnoBus Jie:kaT B OCHOBE aHaju3a Teopema Kyna-Takkepa YK-2
ONTUMATILHOCTH TOPT(EIs EHHBIX OyMar ¢
OTpaHUYEHUSIMH-HEPABEHCTBAMU?

12 | Uro o3HauaeT cesioBas ToUka (PyHKIIUU MuHuMH3a1Us IO IEPEMEHHBIM U YK-9
Jlarpamka B 3a1aue pacnpezesieHus MaKCHMH3AIINs TI0 MHOKHUTEISM
pecypcoB?

13 | K kakomy Tumy 3a1aq MaTeMaTHIECKOTO 3amada KBaApaTUIHOTO OIIK-7
MIPOrPaMMHUPOBAHUS CBOJUTCS ONITUMHU3AIIUS MPOrpaMMHUPOBAHUS
WHBECTHUIIMOHHOTO TIOpTdhemns?

14 | Kakoe ypaBHEHHE OMUCHIBACT TUHAMUKY Huddepenunanbaoe ypaBaenue: k' YK-9
HAKOIIJICHHUS KalnTajaa B MOJICTH = sf(k) — ok
skoHOMUYeckoro pocta Conoy?

15 | Kaxoii oOmuii Buj MMeeT JIMHEHHOe x'(t) + a(t)x(t) = b(t) OIIK-7

nuddepeHIranbHOe ypaBHEHUE TIEPBOTO
MOPSIKA B MOZEIISIX SKOHOMUYECKON
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Ne 3aganue OtBer Kommnerenums
n/n
JTUHAMUAKU?
16 | Kaxoii mpuém ncnonab3yercs A pelieHns 3aMeHa nepeMeHHol z = x' ™ YK-2
HEJIMHEHHOTO TU(HEpEeHITUATBHOTO
ypaBHeHUsI bepHyIIM B 5)KOHOMUYECKON
Moaenu?
17 | Ilpu xaxom ycnosun auddepenumanbHas OM/0y = ON/Ox OIIK-7
¢dopma Mdx + Ndy siBisieTcst HOTHBIM
nrdepeHTnaaIoM B MOJICIH PhIHKA?
18 | Jlys gyero mpuMeHSIeTCS HHTETPUPYIONTHH [IpeBpaiienre HEAPK3AKTHOTO YK-2
MHOHTEINb B pelieHnn A hepeHnalbHbIX | ypaBHEHUS B YPAaBHEHHE B ITOJTHBIX
YpaBHEHUN S3KOHOMHYECKON AUHAMUKA? nmudhepennuanax
19 | Kakast Mozenp 3KOHOMHYECKOIO POcTa Monens Conoy (CamyanbcoHa- YK-9
ocHoBaHa Ha muddepeHInaTEHBIX Comnoy)
YpaBHEHHUSIX U TIPOU3BOICTBEHHOM (DYHKIINHN?
20 | Kakum crtoco6oM MOYKHO TIOHH3HUTH MOPSIOK JduddepenuupoBanue oaHOTO YK-2
cuctemsl AudepeHInanbHbIX YPaBHEHUN B YPaBHEHHS U [IOJICTAHOBKA U3
MOJIENTN MEXKOTpaciieBoro dananca? JIpyroro
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