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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PabGouas mporpamma aucUUIUIMHBL (MOIYJIA) «MaremMaTHyecKue METOJbl B IKOHOMHUKE U
¢buHaHCaxX» COCTaBJI€HA B COOTBETCTBUU C (hefiepaibHbIM IOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaH/JIapTOM BBICIIETO OOpa3oBanms — OakanmaBpuar mo HampasieHuto 02.03.01 «Maremaruka u
KOMIIBIOTEpPHBIE Haykuy, npoduis «Pa3zpaboTka», yTBEp>KIEHHBIH NpuKazoM MuUHHCTEpCTBa
HayKH ¥ BbIciiero oopaszoBanus Poccuiickoit @enepanuu Ne 807 ot 23.08.2017 rona.

N3ydenue aucuuminHel «MareMaTndeckue METo bl B 9KOHOMUKE U (PrHAHCaX) MO3BOJISET
pa3BUTh KOMIIETEHIIUHN B 00JIaCTH MPUHATHS 0OOCHOBAHHBIX YIIPABICHYCCKUX M CTPATETUUECKUX
pELIeHUII Ha OCHOBE MaTeMaTU4E€CKOr0 aHajau3a, IPOrHO3UPOBAHUS U ONTUMM3ALUU B YCIOBUSX
HEOIPEAETEHHOCTH U IMHAMUYHO MEHSIOLIEHUCS 9KOHOMHUYECKON CPEBI.

MecTto 1ucUIIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosmas nucuuninHa (MOAyJib) BKJIOUEHA B y4€OHBIH II1aH 10 POrpaMMme MoArOTOBKH
OakanmaBpuata no HampasieHuo 02.03.01 «MaremaTnka U KOMIBIOTEPHBIE HAYKH», MPOQPHUIH
«Pa3paboTka» W BXOAMT B BapuaTHBHYI 4YacTb bioka 1, ¢dopmupyemyro ydacTHUKaMU
00pa3oBaTebHBIX OTHOIICHUH.

Jucnumimza (MOysb) sIBISIETCS BBIOOPHOW M JOCTYIHA JUIsl U3yueHus Ha 3 Uiy 4 Kypce B
6, 7 wim 8 cemecTpax Ha BBIOOP.

Heap wu3yyeHMss AUCHUILIMHBI (MOAyJisi): (QOPMHPOBAHUE Y CTYACHTOB IIPOYHOMN
TEOPETUYECKON U NPAKTUYECKOM 0a3bl JJIs aHaIM3a U MOAEIMPOBAHHUS CIIOKHBIX SKOHOMUUECKUX
¥ (PMHAHCOBBIX MPOIIECCOB C MCIIOJIB30BAHUEM COBPEMEHHOTO MaTEMAaTUYECKOTO armapara.

3agauu u3y4eHust JMCUUILIMHBI (MOIYJIS):

— OCBOUTb BEpOATHOCTHBIE, UG PepeHaTbHbIEe U ONTHUMHU3ALOHHbIE METO/IbI;

— Ppa3BUTb HaBbIKM IIOCTPOCHMS M aHaIMW3a KOJIMYECTBEHHBIX MOJEJIEH, a Takke
IPUMEHEHHE ATUX UHCTPYMEHTOB JJIsl PEIICHUs PEeaIbHBIX 337a4 B 9KOHOMHUKE U (prHAHCAX.

B pe3yabTare 0CBOEHUSI TUCHMIIMHBI (MOYJIs1) 00y4AIOUIUIICS 10/I2KEH

3HamMb:

— OCHOBHBIE IMOHATHS M METOABI TEOPHM BEPOSTHOCTEH, BKIIOYAs OIpPENEICHUS
CIIy4aifHBIX COOBITH, YCIIOBHOW BEPOSITHOCTH, MAaTEMaTHUYECKOTO OKUJAHUS U TUCIIEPCUN;

— KJIIOYEBBIE BEPOATHOCTHBIE  DPACIPEAETCHUS, MCIONb3yeMble TpU  aHaIM3e
HDKOHOMUYECKHUX MTPOLIECCOB;

— MeToJbl pemeHus MU HepeHInalIbHBIX 1 PAa3HOCTHBIX YpaBHEHUH MEPBOro U BTOPOTO
MOpSAJKA, a TAK)KE UX IPUMEHEHHUE B MOJIETTMPOBAHUY IMHAMUYECKIX SKOHOMHUYECKUX CHUCTEM;

— OCHOBBI MAaTE€MaTHYECKOro aHajln3a (YHKIHM HECKOJbKHX IEPEMEHHBIX, BKIIOYAs
YAaCTHBIE IPOU3BOJIHBIE, TPAJUEHT, SKCTPEMYMBI U YCIOBHS BTOPOTO MOPAJIKA;

— TMPHUHLUIOBI TTOCTPOEHUS M aHaJW3a MHOTO(AKTOPHBIX Mojened B (MHAHCOBOM U
HDKOHOMUYECKOM IIJIAHUPOBAHUH;

— COBpPEMEHHBIE MOJIENM SKOHOMHMYECKOIO POCTa U MX MaTeMaTHYECKYI CTPYKTYpY,
BKJIIOUYAsi KpUTHUECKHUE aCIIEKThl UX MPUMEHUMOCTU U OTPAaHUYCHHH.

ymemo:

— CTPOMTb U MHTEPIPETUPOBATH BEPOATHOCTHBIE MOJAEIM JJsl OLEHKH DPHCKOB,
IPOTHO3MPOBAHUS  CHpOCa, aHalM3a PHIHKOB W MNPHUHATHS pEHIeHHH B YCIOBHSX
HEOIPEIEIEHHOCTY;

— HcciefoBaTh (DYHKIMM HECKOJBKUX TNEPEMEHHBIX, HAXOAUTh HX JSKCTPEMYMBbI M
MCIIOJIb30BATh JJIsl PELIeHUs 3a7au ONTUMHU3AllUA B MUKPO- U MAaKPOIKOHOMHUKE;

— peuiathb JIMHENHbIEe TU(PepeHIInaIbHbIE U PA3HOCTHBIE YPaBHEHUS U IPUMEHSTh UX JIIs
MoJenupoBaHus TuHaMuku 1eH, BBIL, uHmamuu, nomynsuuili u ApyruX 3KOHOMHUYECKHX
MIEPEMEHHBIX;

— TMPOBOJUTH KOJIMYECTBEHHBIH aHAIM3 3(PPEKTUBHOCTH SKOHOMHUECKHUX DPELICHHH Ha
OCHOBE MaTEMAaTUYECKUX METO/IOB;

enademp:
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— HaBBIKAMH MAaTEMaTHYECKOTO0 MOJCIUPOBAHUS OSKOHOMHYECKHX TMPOIECCOB C
MCIIOJIb30BaHUEM alllapaTra TEOPUH BEPOSTHOCTEH, aHan3a QyHKIIMI HECKOJIBKUX TePEMEHHBIX
u nuddepeHnanbHbIX YpaBHEHUH;

— METOJJaMH TIOCTPOCHUSI U aHAIN3a MHOTO(PAKTOPHBIX 3KOHOMETPUYECKHX MOJIENCH B
KOHTEKCTE (PMHAHCOBO-3KOHOMHUYECKOTO TUTAHUPOBAHHS,

— TEXHUKAaMHU ONTUMHU3ALMU SKOHOMUYECKHX MMOKa3aTelieii Ha OCHOBE KOJIMYECTBEHHOTO
aHayM3a JIaHHbIX;

— HWHCTPYMEHTAaMH TNPHUMEHEHHS BEPOSTHOCTHBIX DPACHPENCICHHH W CTOXaCTHYECKUX
MOJIEJICH JTsl aHaIM3a U MPOTHO3UPOBAHUS SKOHOMUYECKOU TUHAMUKH.
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2. TlepeyeHb NJIAHNPYEMBIX pPe3yJabTATOB 00y4YeHUs
Komnerenmun, ¢opmupyemble B pe3yibTaTe OCBOCHUS AUCHUILUIMHBI (MOAYIS) TIpU
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YJaIOIIUXCS C IEAArOTHYECKUMU
paboTHUKaMu YHUBEpCUTETa U B (popMe CaMOCTOSTENEHON PabOThI 00yUYarOIIUXCA:

Komnerenuus Copep:xanue HNupuxartop Iepeyens njaHNpyeMBbIX
KOMIIeTeHLIMH KOMIIETeHLIMH pe3yJabTATOB 00y4eHMsI 110
JUcCHUIIMHE (MOTYJIIO)

YK-2. CrniocoOeH onpenensirs YK-2.1. 3HaeT AeUCTBYIOIINE IPaBOBbIE HOPMBI,
KpYT 3aJa4 B paMKax peryaupymouye AeaTelIbHOCTD B
[IOCTaBJICHHOH LIENH U 001acTH peleHus 3a1ad, OCHOBHbIE
BBIOMpPATh ONTUMAIIEHBIE METOABI ¥ IOAXObI K ONPEACTICHUIO
CIOCOOBI HX pEIeHHUS, Kpyra 3agad
HCXOS U3 VK-2.2. YMeeT onpenenars Kpyr 3a1ad B
JeHCTBYIOIINX paMKax MOCTaBICHHOMU I1eNN, BEIOMPATh
MPaBOBBIX HOPM, ONTUMAaJIbHBIE CIOCOOBI PEIIeHHs 3a/ad,
HUMEIOIUXCS PECYPCOB U YUYHUTBIBASI IMEIOLITHECS PECYPCHI U
OrpaHHYCHUN OTpaHHYCHHUS

YK-2.3. NmeeT npakTU4eCKUN OTIBIT
MPUMEHEHUS 3HaHUH O TPaBOBBIX
HOPMax M PEeCypcax B peajbHbIX
CUTYyalusx, pa3pabOTKU U peanu3alun
PELLIECHHI B COOTBETCTBHUHU C
YCTAHOBJICHHBIMU OIPaHUYCHUSIMU

YK-9. CriocobeH nmpuHUMaTh YK-9.1. 3HaeT OCHOBHBIE IKOHOMHYECKIE
000CHOBaHHbIE TEOPHH U MPUHLUIIBI; HOPMATUBHBIC U
SKOHOMHYECKHE MPaBOBBIE AKTHI, PET'YIUPYIOIIUE
pelIeHNs B pa3IMYHbIX 9KOHOMUYECKYIO IESITETIHHOCTh
o0yacTsax YK-9.2. YMeeT aHaIM3upoBaTh IKOHOMHYECKYIO
KHU3HEESITETBHOCTH WHPOPMAITUIO U JTaHHbIE;

pa3pabaThiBaTh U 00OCHOBBIBAThH
HSKOHOMUYECKHE CTPATETUH U PELICHUS
YK-9.3. NmeeT npakTUYECKHI OTIBIT B
MPUMEHEHUH SKOHOMHYECKHUX 3HAHUH B
peaibHbIX CUTYaLUsIX M IPOEKTax
OIIK-7. Crioco0eH HUCIob30BaTh OIIK-7.1. 3HaeT 6a30BbIE IKOHOMHUYECKUE
OCHOBBI 9KOHOMHYECKUX MIOHSATHSI, OCHOBaHHbBIE HAa IPUMEHEHUH
3HaHUH B Pa3IMYHBIX MaTeMaTHYECKOTO aHaJIN3a
cdepax OIIK-7.2. YMeeT UCoyib30BaTh 3KOHOMUYECKHE
KHU3HECSITEIbHOCTH 3HAHUS JUIS ONTUMH3AIMN U PEIICHHS
3aj1a4 MpoheCCUOHATBHOMN
JIeSITeTIbHOCTH
OIIK-7.3. NmeeT npakTUYECKHI OTIBIT B
MPUMEHEHUH SKOHOMUYECKHX 3HaHUH B
npodeccHoHANBEHON 00JIacTH
OIIK-8. Crioco6eH ucIonp30BaTh OIIK-8.1. 3HaeT OCHOBHBIE TIPABOBBIE MTOHATHS U
OCHOBBI NTPaBOBBIX 00J1aCTH UX UCIIOJIb30BaHMS
3HAHUM B pa3InYHbIX 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. Temaruueckuii njiax

Ne Tpy10eMKOCTb, aKaJeMUYeCKUe YaChl
n/n Ounas ghopma
AyaurtopHas padora
HauMmenoBanue o - TKY
pazaesaa I CHUTILTHHBI - > =1 CamocTost (Texkyumii
(MoyJis) = 2 g KoHTDo CLHA KOHTPOJIb
g S = L yCIeBaeMoCTH)
) = 58 padora
= = 2
o |2
1 | ®yHkuuu MHOTHX 8 7 32 JlomariiHee 3aganue
nepeMeHHBIX. MeTobl KBu3
ONTUMU3AIIUU
2 | Auddepennmanbheie 8 7 2 32 JomamrHee 3a1aHue
YpaBHEHUS KBus
KountponbHas
pabota
3 | Pa3zHocTHBIC ypaBHEHUSI 8 7 32 JlomamHee 3aianue
KBu3
4 | TloprdhensHbIit aHaTN3 6 7 30 JomarmrHee 3amanue
Ksus
3auem 4
Hmozo: | 30 28 6 126
O6vem oucyununsvt (Mooys) 190
(6 ax. u.)
O6vem Oucyuniunvt (MOOyan) 5
(6 3au. eo.)
4. CopepxxkaHue IMCUUILTHHBI (MO1YJIs)

Ne HaumeHoBaHue pasaeiia Conep:xanue TUCHUIUTHHBI (MOIYJs1) IO TeMaM

n/n JAMCHMIJIMHBI (MOTYJIs1)

1 DYHKIIMA MHOTHX DYHKIINK HECKOJFKHUX TIEPEMEHHBIX. 3ajaua ONTUMH3AINH. Y CIIOBUS
nepeMeHHBIX. MeTo b nepBoro nopsiaka. Jlocratounoe ycinoBue s3kctpemyma. OyHKIUsS
ONTHMU3ALIUU MOJIE3HOCTH, KpUBbIE Oe3paznnyusi. Kputepuii onTuMaabHOTO Habopa

TOBapOB. DINACTUIHOCTH (DYHKITUN HECKOJIBKUX TIEPEMEHHBIX.
YcnoBHbIi 3kcTpeMyM. MeTton MHOkuTenen Jlarpamxka. Heooxonumoe
ycioBue akcTpeMmyMa. OKaiiMIIEHHBIH TeCCHaH 1 I0CTaTOYHOE YCIOBUE
IKCTpeMyMa. DKOHOMHUYECKUI CMBICI MHOXKUTeNeH Jlarpamxka.
IlocTaHoBKa 33724 BBITYKJIOTO TporpaMMupoBanns. OyHKIus
Jlarpamxa. Teopema Kyna-Takkepa. CBs3b ¢ CEIJIOBBIMUA TOUKaAMHU
¢ynkuun Jlarpamka. 3aiava KBaApaTHIHOTO MTPOrPAMMHUPOBAHUSI.
3anaya (GUpMBI C OTpaHUYECHUSMH Ha PECypChl. 3a/1aya moTpeduTes ¢
OI0/PKETHBIMU OTPaHUYCHUSIMHU.

2 Juddepennnansapie Juddepennmansapie ypaBHerus. OcHOBHBIE orpe uieHus. [Ipumepsl
YpaBHEHUSA YPaBHEHUI IEPBOrO MOPSAKA U METOABI UX pemieHui. Moaenu

9KOHOMHUYECKON THHAMUKH C HETIPEPHIBHBIM BPEMEHEM

Omuopoxansie 1Y mepBoro nopsaka. Ypasuenus beprymnu un Pukarta.
YpaBHeHHs B ONHBIX Tuddepenninanax. MaTerpupyrommi
MHoOxuTenb. Mozaens CamyanscoHa-Comoy.

OO0bixkHOBeHHBIE T depeHInanbHble ypaBHEHUS BBICIIUX HOPSIIKOB.
[Monwmxenus nopsyika auddepeHanbHbIX ypaBHeHHH. JIuHelHbIe
JuQdepeHuInabHble YPaBHEHHUS C TOCTOSIHHBIMU KO3 PHUIUEHTAMU.
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Cuctemsl nuddepeHunanbHpIX ypaBHeHHH. CBeIeHHE CUCTEMBI IBYX
JUHENHHBIX AU depeHIaIbHbIX YPaBHEHUN IIEPBOrO MOPAIKA K
O0OBIKHOBEHHOMY TU(PEepeHINAIEHOMY YPAaBHEHHIO BTOPOTO MOPSIIKA.
[IpuBeneHne MaTPUIIBI CUCTEMBI K YKOPJAHOBOW HOpMaJIbHOW opme.
CTpyKTypa IpOCTPAaHCTBA PELICHUE CUCTEM JIMHEHHBIX

nmud dhepeHInaNbHBIX ypaBHEHHA.

Oco06ble Touku cucteM A HepeHInaIbHbIX YPaBHEHHH.
HccnenoBanne ocoObIX TOUYEK JHMHEHHBIX cucTeM A depeHnnanbHbIX
YpPaBHEHUH Ha yCTOMYMBOCTh. Pa30BbIe MOPTPETHI U UX
KJIaccU(UKAIHS.

Henuneiineie cuctemsl udQepeHnnaibsHbli ypaBHEHHH.
Jluneapu3zamust CUCTEM B OKPECTHOCTU 0co0BIX Touek. MccnenoBanue
Ha YCTOWYMBOCT.

PasnocTHbIe ypaBHEeHHA

OneMEeHThI TEOPUH JIMHEHHBIX Pa3HOCTHBIX YpaBHEHUH. JIuHeitHOoe
ypaBHEHHUE nepBoro nopsiaka. CTpyKTypa 00ILero peieHus
JIMHEHHOT 0 HEOJHOPOAHOIO ypaBHeHUs. MMozenn 3K0HOMUYECKOU
JTUHAMHKH C JUCKPETHBIM BpeMeHeM. Mozens CamyanbcoHa-XHKca.
ITayTuHas MoJenb phIHKA.

Cuctembl pa3HOCTHBIX YpaBHEHUH. JIMHENHHbBIE CUCTEMBI U METOJIBI X
pemeHus. [IppuMeHeHHE CHCTEM PA3HOCTHBIX YPaBHEHUH B 9KOHOMHKE.

[Moprdenbhbiii anamm3

CoBMECTHBIE pacTIpeICICHUsI CITyYalHbIX BeIUYuH. UnCIOBbIE
XapaKTepUCTUKU COBMECTHBIX pacnpezeneHuil. Kopapuanus u

ko3 unment xoppenauun. KopapuanuonHas u KOppessiuoHHAas
matpuubl. [Toprdens uz aByx 6ymar. Ciaydaii moIHONW KOPPETSIIUH.
Crnyuait mosHO# aHTUKOppensauuu. HesaBucumMbie Oymar.
[TocTaHoBKa 33124l MHOTOKPUTEPUATIBHOW ONTUMHU3aIUU. MHOKECTBO
JOCTHKUMBIX KPUTEPUAIBHBIX BEKTOPOB. JJOMUHUpOBaHUE U
ontuManbHOCTh 1o [lapeto. DddexTuBHBIE pemenns 1 napeTosa
rpanuna. OCHOBHBIE METO/IbI PELICHUS] MHOTOKPUTEPHAIBHBIX 3a/1a4.
[optdenn n3 n 6ymar. [loprdenn Mapkosuna. [Toprdens
MUHHMAJIEHOTO PUCKA MPH 33J]aHHON eT0 3PEKTHBHOCTH.
MuHuMalbHas TpaHuIa U ee cBolicTBa. ONTUMANBHBIN MOPThEb.
Kopotkue npogaxu.

3agada 06 oNTUMATLHOM (HEOTPUIIATEIHHOM) MTOPTQeENe MeHHBIX
Oywmar. [Ipumenenne Teopembl KyHa-Takkepa uist moucka
HEOTPULATEIbHBIX ONTUMAJIBHBIX OPT(deen.
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacHpoCTpaHsIeMOro IMPOTPaMMHOTO O0ECHeYeHHs, BKJIIOYas TPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxaplii cTyJeHT B Te4eHHE BCEro Inepuojga OOydYeHHs MOJIydaeT WHAWBUAYaTbHBINA
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXKHOCTH JOCTYIIA K pecypcaM U3 000l TOUKH, Te eCTh HOAKIYeHHE K cetu VIHTepHeT,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnoenaa numepamypa:

1. Teopust BeposTHOCTEH M MaTeMaTH4yecKas CTAaTUCTHKA. MaTemaruueckue MOJAEIU
yueOHuK /uis By30B / B. JI. Matnes, JI. A. [Tanuenko, I'. FO. Puznnuenxo, A. T. Tepexun. — 2-¢
u3., uctp. u n1on. — Mocksa : U3gatensctBo FOpaidt, 2025. — 321 ¢. — (Briciiee oOpazoBanue).
— ISBN 978-5-534-01698-7. — Tekcr : anekTponHbli // O6pa3oBatenbHas miardGopma KOpait
[caiiT]. — URL.: https://urait.ru/bcode/561493

2. MypatoBa, T. B. [luddepenunanpaple ypaBHEHUS ;| YUeOHUK U MPAKTUKYM 7151 BY30B /
T. B. MyparoBa. — Mocksa : U3narensctBo FOpaiit, 2025. — 524 ¢. — (Briciiee oOpazoBanue).
— ISBN 978-5-534-19174-5. — Tekcr : anekTpoHHbli // O6pa3oBatenbHas miardGopma KOpait
[caiiT]. — URL.: https://urait.ru/bcode/560212

JlonoJIHUTeIbHAS JTUTepaTypa:

1. Maremaruka JUIsi SKOHOMHCTOB. [IpakTMkyMm : y4eOHHWK i BY30B / mOJ oOOIIeH
penaknueit O. B. TatapuukoBa. — Mocksa : U3natenbctBo FOpaiit, 2026. — 243 ¢. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-21744-5. — Texkct : anmexkTpoHHBIN // OOpa3zoBarenbHas
wiatdopma Opaiir [caiit]. — URL: https://urait.ru/bcode/583195

6. MaTepuajabHO-TEXHHYECKOe o0ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepHallbHO-TEXHUYECKOH 0a30if, COOTBETCTBYOLICH
JEMCTBYIOIIMM MTPOTHUBOIIOKAPHBIM NPaBUJIaM M HOPMaM M 00ECTICYHBAIOIIECH MPOBEICHUE BCEX
BUJOB JUCUUIUIMHAPHOW M MEXIUCIUIUIMHAPHON TOATOTOBKH, IMPAKTUYECKOW M Hay4yHO-
HCCJIEIOBATENIBCKOM paboT 00ydaromuxcsl, IPe1yCMOTPEHHBIX YU€OHBIM IJIAHOM.

[TomerieHus1, KOTOpPbIE MPECTABISAIOT COO0M yueOHbIE ayJUTOPUH JIs TPOBEACHUS 3aHATHIH
JEKIIMOHHOTO THUMA, 3aHATHH CEMHHApPCKOro (IMPaKTUYEeCKOTO0) THWIA, TPYNIOBBIX W
WH/IMBUYaJIbHBIX KOHCYJbTAIUH, TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalllH, a TaKKe
MOMEILEHUS JUIsl CAMOCTOATEIbHOM pabOThl M IOMEUIEHMS AJI1 XPAHEHUS U MPOPUIAKTHIECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomenieHns: yKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON
MeOEeNbI0 U TEXHUYECKHUMH CPEJICTBAMHU O0Y4YEHMS, CIYyXallMMU JJIs NMpPEeACTaBlIeHUusl y4eOHOM
uHpopManuu OOJIBIION ayTUTOPUH.

N3yuenne qucumInHbl (MOIYIIs1) 00ECIIeYnBaETCS B YUEOHBIX ayIUTOPHUSIX, OCHAIIIEHHBIX

— CTOJIaMH U CTYJIbSIMU;

— KOMIIBIOTEPHOM TEXHUKOW;

— MEXaHWYECKHMH KaIbKYJISITOPaMHU;

—  CHENHMaIU3UPOBaHHBIM 000pyI0BaHUEM, BKIIIOYAs IEMOHCTPAIIHOHHOE 000pYI0BaHHE.

[TomereHust 151 CaMOCTOSITEIBHON pabOThl 00YJAIOMINXCsl, B TOM YHCIIE TPUCTIOCOOICHHBIE
JUI WCHOJb30BAHUS WHBAJIUAAMHU M JUIAMHU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 370POBBS,
OCHAIIIEHbl KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTu «MHTepHeT» u
o0ecrieyeHHEM  JIOCTyNa B  3JEKTPOHHYIO  HH(POPMAlMOHHO-00pPA30BATENIbHYIO  CPEdy
YHuBepcurera.
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OO0yyarmumMcsl MPeaoCTaBIsSETC AOCTyn (B TOM 4YHCHIE YAQJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCIIe JJCKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3aM

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaunmenoBaHue noprasa

(u3naHus, Kypca, 10KyMEHTAa)

CcbliIka

1. | Hayunas snextponHas 6ubmuoreka elibrary.ru
onbnmoTeka

https://elibrary.ru/defaultx.asp

2. Baza manaeix mug I T-cnenuanucros

https://habr.com

3. Basza nauneix ScienceDirect

https://www.sciencedirect.com

4. | OdunmansHbii cailT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/
BEICIIIEro oOpazoBanus Poccutickoit ®eaeparuu

5. | ®enepanbhbiii mopran «Poccuiickoe odbpasosanue» | https://www.edu.ru/

6. | Uudopmarmonnas cuctema "Equnoe okno qoctyma | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”

7. | EnunHas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB

8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/

00pa3oBaTeIbHBIX PECYPCOB

[lepeuens WHGOPMAIMOHHBIX TEXHOJIOTHH,

UCIIOJIB3YEMBIX  IIPH

OCYIIECTBIICHUU

06p330B8.TeJ'IBHOI‘O Inpounecca 1o JUHCOUIIINHE (MOI[y.]'IIO), B TOM 4YMCJIC KOMIIJICKT JJULICH3MOHHOI'O

MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
WH(pOpPMaIMOHHBIEC CIIPABOYHBIC CUCTEMBI:
HaunmenoBanue I1O IIpousBoacTBO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe
OnepanoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | nuuensnonHoe

bpaysepsbl:

Slupexc.bpaysep OTEYECTBEHHOE CBOOO/THO pacpoCTpaHsIieMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NPUIOKEHHUS

Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE

TeXstudio 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

IIporpamMmmHoe odecnieyenue sl IVIAHUPOBAHUS U YUeTa BPeMEHH:

Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:

Microsoft Imagine (Project) | sapyGexuoe | muuensnonnoe

Cucrtembl ynpapjieHHusi 0a3aMHi JAHHBIX:

Microsoft Imagine (SQL Server) | sapy6exmnoe | nuuensuonnoe

Cucrtembl pesepBHOro konuposanus (backup):

Acronis Backup Advanced for HyperV | 3apy6exHoe | nnnensuonHOe
CnpaBoYHO-NIPABOBBIE CHCTEMBI:

KoncynbrantlLiiroc: cripaBOYHO-TIPaBOBast OTEUECTBEHHOE JMLEH3UOHHOE

cucTeMa

Cpe/cTBa AHTHBMPYCHO#i 3aIUTHI:

Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE JIMIIEH3HOHHOE
Cranpmapraeiid Russian Edition

Cpeabl pa3padoTkm:

Visual Studio Code 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOIHO PaCIIPOCTPAHAECMOE
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Anaconda 3apyOekHOE CBOOOHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exKHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJTHO PACIIPOCTPAHSIEMOE
Google Colaboratory 3apy0exHOe cBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
CucTteMbl ynpasjieHus1 0ubanorpapudeckoii mugopmanueii:

Zotero | 3apyOexKHOE | CBOOOIHO pacIpOCTpaHsIEMOe
CepBHCHI B CITYKOBI:

Bind 3apy0eIKHOE CcBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMoe

7. MeToanuyecKkue u OlleHOYHbIE MATEPHAJIBI
MeToauyeckne yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B nporuecce u3ydeHus TuCHMIUIMHBL (MOAYNs) «MaremaTuyeckre MEeTO/Ibl B 5KOHOMUKE U
¢uHaHCaxX» B paMKax TEKYILEro KOHTPOJS YCIEBAEMOCTH HCIOJIb3YIOTCS TaKU€ BUJIbI y4eOHOM
paboThl, KaK JIEKIIMH, CEMUHApBl, JOMAIHUE 3a/laHusl, KBU3bl, KOHTPOJbHAs paldoTa, a Takxke
pas4HbBIe BHJBI CAMOCTOSTEIBHOM paboThl 00YyJaromMXCsl MO 3aJaHHUI0 IIPEToAaBaTes,
HaIpPaBJIEHHbIE HA Pa3BUTHE HABBIKOB IPO(ECCUOHATIbHON JIEKCUKHU, 3aKPEIVIEHUE TPAKTUUYECKUX
npodeCCHOHATBHBIX KOMIIETEHIIMH, TOOIPEHNE UHUIATHB.

Jlekyusi —  CUCTEMAaTUYECKOE,  IIOCICAOBATEIIBHOE,  MOHOJOIMYECKOE  H3JIOKEHUE
npernoaaBaTenaeM y4eOHOro MaTepHuania, Kak PaBuilo, TEOPETHYECKOTO XapaKTepa.

B mpouecce nexuuii peKOMEHAYETCA BECTH KOHCIEKT JIEKLIUH: KPAaTKO M CXEMAaTU4HO
(UKCUpOBaTH OCHOBHBIC WICH, BHIBOABI M OOOOIICHUS JIEKIMHU; BBIIENATH BaXKHBIC MBICIH,
KJIIOYEBbIE CJIOBa W TepMUHBL. HeoOX0oIMMO OTMETUTH BONPOCHI WM MaTepUalbl, KOTOpbIE
BBI3BIBAIOT 3aTPY/IHEHHUsI, U MOIBITATHCS HAUTU OTBETHI B PEKOMEHJIOBAaHHOMW nuTeparype. Eciau
pa3oOpaThCsi B MaTepuayie He YAaeTcs, clieayeT cQOpMyIHpoBaTh BONPOC M 334aTh €ro
IpernoaaBaTesio Ha KOHCYJIbTALUK WM BO BPEMsI CEMUHAPCKOTO (MIPaKTUYECKOT0) 3aHATHUS.

Cemunap — 310 (hopMa yueOHOH eATENbHOCTH, IPOBOIUMAs B y4eOHOM 3aBEJICHUU O]
PYKOBOJCTBOM IpenojaBareis, TIJe CTYACHTbl aKTUBHO Y4YacCTBYIOT B O0OCYXIEHUSX,
NPaKTUYECKHX 3a/IaHUAX U IPYTUX (popMax B3aMMOAEHCTBHS.

Jlns ycrenHoi MoAroToBKU K CEMUHApY pEKOMEHIYETCs 3apaHee O3HAaKOMHTHCS ¢ TEMOM
3aHATUS M OCHOBHBIMH MaTepHajaMM, 4TOObl MMETh BO3MOXHOCTb AKTHBHO YYaCTBOBATh B
oOcyxaeHuu. Takxe MOoJIe3HO MOATOTOBUTH BOIPOCHI U HUJIEU JUIsl 0OCYKIEHUS, YTO IMOMOKET
ri1y0xe MOHATh MaTepHuaj U MPOAEMOHCTPUPOBATH 3aMHTEPECOBAHHOCTb.

Keuz — 3TO WHTEpaKTHMBHOE TECTUpPOBAHHE, HANpaBICHHOE Ha IPOBEPKY 3HAHUN U
NIOHMMAaHHUS N3Y4aeMOI0 MaTepuana.

Jlns ycnemHol moAroTOBKM K KBHM3Y PEKOMEHYETCS BHUMATENbHO H3YUYUTh OCHOBHBIE
MIOHSITHUSL U METO/BI, U3yyaeMble Ha Kypce. [lone3Ho pemars npakTuuecKue 3a1adu U IpUMEpBL,
YTOOBI 3aKPENUTh TEOPETUUECKUE 3HAHUS. TaKke CTOUT 03HAKOMUTBHCS C TUITMYHBIMU BOIIPOCAMU
U Gpopmaramu 3aJlaHUH, 4YTOOBI JTy4Ille TOATOTOBUTHCS K TECTUPOBAHMIO.

Konmponvnas paboma — nuceMeHHasi pabota ¢ HaOOpOM 3a/1a4, KOTOPbIE HY)KHO PEIITUThH 32
OTPaHHYEHHOE BpEMSI.

[{eas KOHTPOJIBHON pabOTHI — MOTYYUTH CIICIIHAIBHBIC 3HAHUS 110 OJHOW MJIM HECKOIBKUM
TeMaM JUCUHUIUIMHBI ¥ TPOIEMOHCTPUPOBATH HABBIKK MX MPAKTUYECKOTO IPUMEHEHUSI.

Jomawnee 3a0anue — HabOPp 3a/1a4 IO TEMaM HEJICIIH.
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[Ipu pabGore Hax JOMAIIHUMHM 33JaHUSIMH BaKHO BHHMMATEIIBHO O3HAKOMUTBHCS C
TpeOOBaHUSAMHU U CPOKaMH BBIIOJHEHUS. PexoMmenayercs pa3OuBaTh 33aHUsl Ha STalbl, YTOOBI
n30exaTh IEPerpy3kKd M JIydlle YCBOUTb MAaTepuall, HCIIOJIb30BaTh pPa3jIMYHbIC HCTOYHHUKH
uH(OpMaLKK, BKIIOYasl yIeOHUKH U OHJIAWH-PECypCHl, U 0ojee IiTy00oKOro HOHUMaHUS TEMBI.

Camocmosmenvras paboma — paboTa CTYIECHTOB, HaIpaBJICHHAas Ha YIIyOJICHHOE
W3YYCHHUE OTJICIBHBIX TEM U BOIPOCOB YUYCOHON AUCIMILTUHBI (MOTYIs).

B nporiecce camocTosATenbHON paboThI CTYACHTHI B3aUMOJICUCTBYIOT C PEKOMEHI0BaHHBIMU
MaTepuaIaMy MPU MUHUMAIBHOM yYacTHH TpPeroiaBareis. 3a1aun CTyIeHTa BKIOYAIOT paboTy
C KOHCITeKTaMHu JICKITuH (00paboTka TeKCTa), MOBTOPHOE M3yUeHUE YUeOHBIX MaTepHaJIOB TIAHOB
U TE3UCOB OTBETOB, U3YUCHHUE JOTIOJHUTEILHBIX TEM, BHIMIOTHCHHE yU4eOHO-UCCIIEI0BATEIbCKIX
3aJlaHUM U JIpyroe.

Cucrema OLCHUBaAHUSA PE3yJabTAaTOB Oﬁy‘leHI/lﬂ o TMCIHMIIJIMHE (MO}IyJ’IlO)

Kpurepun nosrydyeHusi ypoBHS ¥ OLleHHBAHUS c()OPMUPOBAHHOCTH KOMIETEHUHI M0
aucHuIInHe (MoayJmo) «MareMaTuyeckrne MeTOIbI B IKOHOMHKE U (PMHAHCAX)

OneHuBaHue YpOBHSA Y4€OHBIX JOCTHXKEHUH, OOYYarOMIMXCsA MO TUCIUILIMHE (MOIYIIO),
OCYIIECTBIISIETCS B BUJIE TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTALIUH.

IIpome:xyTouHasi arrecTalusi MO AUCHUIUIMHE (MOZAYJIO) OCYIIECTBIsSeTCS B (opme
3auema, IPU STOM ITPOBOAMTCS OI[CHKA KOMIICTCHIINN, CPOPMUPOBAHHBIX TIO JUCIUILTAHE.

Jns oneHMBaHHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH M TMPOMEKYTOUHOW AaTTecTaluu
UCIIOJIB3YETCS JICCATUOAIIbHAS IIKaJIa OICHUBAHMS, KOTOpas COOTHOCUTCS C TPaJAMIIMOHHOU
NATUOAJUILHOM IIKAJION cienyromuM 00pa3oM, eCiiM UHOE HE YKa3aHO B CHILIA0yCe TUCIUILIUHBIL:

Hecsitubannbuas IarudaanbHas Oo0masi xapakTepucTuKa pe3yJibTaTa
Onenka 3a 3a4er
OLIEHKA OLIEHKA 00yueHus 10 AUCHHUILINHE (MOLYJII0)
10 OTan4HOo 3aureHo CTyZeHT MOJHOCTHIO BIAJCET 3HAHUSIMH,
9 OTIUYHO 3ayTeHo H3JI0O)KCHHBIMH B pa60qef/'1 nmporpaMmme, "
8 OTIN9HO 3auTeHo r1y0oKo  ocMeicisier aucuuiiuHy. OH
CaMOCTOSITETILHO u JIOTHYECKU

MOCJIEI0BAaTENIFHO OTBEYAET Ha BCE BOIIPOCHI,
aKUeHTUpys BHHMaHWe Ha  HauOolee
BAYKHOM. YMmeer aHAJIU3UPOBATh,
CpaBHHBATH, KJIaccU(PUIIUPOBATH, 0000IIATH,
KOHKPETH3UPOBATh W CHUCTEMaTH3HPOBAThH
W3y4YCHHBIH MaTepHuall, BBLACISS KIIIOUYEBbIE
MOMEHTBl W yCTaHaBJIUBas NPUYUHHO-
Cle/ICTBEHHBIE CBs3H. UeTko (opmynupyer
OTBETHI, YBEPEHHO HHTEPIPETUPYET
pe3yIbTaThl aHAITN30B u JPYTHX
WCCIICIOBAHNH, @ TaKKe PEIIaeT CIOXKHbIE
3agauyd. CTyOeHT XOpOoWIO 3HaKOM C
METOJaMH HCCIEOBaHMs, HEOOXOTUMBIMH
JUI TIPAKTUYECKOW JEATENBHOCTH, U yMEeT
CBSI3BIBATH TEOpeTUIeCKre aCIIeKTHI
JTUCIUIUTAHBL (MOIyJIsl) C TPAKTHYECKUMHU

3a/Ia4aMH.
7 Xoporro 3auTeHo CryneHT oOnamaeT 3HAHUSAMHU MpenMeTa
6 Xopomio 3a4TeHo MOYTH B TIOJIHOM o0BeMe paboueit
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JlecaTnboanabHas
OIleHKA

IIaTnéannnLuas
OILICHKA

OneHka 3a 3a4yert

OO0mast xapakTepucTHKA pe3yJibTaTa
00yuyeHus 1o JUCHUILIAHE (MOYJII0)

MPOrPaMMBI U CAMOCTOSITEIIEHO, JIOTHYCCKH
MOCJIEeIOBATENIFHO U BCECTOPOHHE OTBEYACT
Ha BCE BOIMPOCHI, aKIICHTUPYSl BHUMaHKUE Ha
HauOoJee 3HaYMMBIX MOMeHTaxX. OH ymeer
aHAITM3UPOBATH, CpaBHUBATE,
KJIACCU(UIMPOBATD, 0000maTh,
KOHKPETH3UPOBATh W CUCTEMATH3HPOBAThH
W3YYCHHBIM  Marepual, BBIACHAS  €ro
KIIFOUCBBIC  aCMEKThl W YCTaHABIIUBas
MPUIHHHO-CIIC/ICTBCHHBIC CBSI3U.
®dopMynUpyeT CBOM OTBETHI, YBEPEHHO
WHTEPIPETUPYET PE3YJIbTAThl aHAIHU30B H
JIpyTUX HCCIIEIOBAHUM, a TaKXe pEeIIaeT
CJIOKHBIC CUTYallMOHHBIC 3a1a4u. CTYIICHT
XOPOIIIO 3HAKOM c METOaMU
HCCIICOBAHUA, HEOOXOIUMBIMH JUIS
MPAaKTUYCCKOW JICITENBHOCTH, W yMeEeT
CBAI3BIBATH TEOPETUUCCKHUE ACTICKTHI
mpeaMeTa ¢ IPAKTHYSCKUMHU 3a1a4aMH.

Y 10BIETBOPUTENBHO

3auTeHo

Y 10BIETBOPUTENBHO

3auTeHo

CryneHT oOnamaer 0a30BBIMHU 3HAHHUSIMH
M0  JWCLMIUIMHE, HO  HCIHBITHIBAET
TPYAHOCTH TP CAMOCTOSTEIBHBIX OTBETAX
U UCIIOJIb3YET HETOUHbIE (OPMYITUPOBKH. B
XO07€ OTBETOB OH JOIMYyCKaeT OIIHOKH,
Kacarommuecss CyTd BompocoB. CTyaeHT
CIOCOOEH pemarh TOJBKO CaMble MPOCThIE
3a/a4d U BJIAJEET JIUIIb MUHUMAaJIbHBIM
HabOPOM METOJI0B MCCIIEIOBAHMS.

He cnaun

He 3auteno

He cnaun

He 3auteno

He cnaun

He 3auteno

CTyI[eHT HC  OBJIAACI 00s13aTeNbHBIM
MHUHHUMYMOM 3HAHWUM II0 nmpeaMeTy U HE
MOXET OTBETHUTH Ha BONPOCHI, NAXKE €CJIU
npenogaBareiib  3a4acT JOIMMOJHHUTCIIbHBIC

HaBOJISIIIIUE BOIIPOCHI.

HuctunimHa (MOZYJb)

OLCHUBACTCH CICAYIOIINM O6p2130MZ

«MaTremMaTuyeCcKie METOAbl B DSKOHOMHUKE U (I)I/IHchaX»

AKTHBHOCTB Bec | KoanuectBo Onucanue

Homamnaue 3aganus | 20% 14 Habop 3ama4 o remMaM Heenu

Ksu3zbt 20% 10 HHTEepakTHBHOE TECTUPOBAHUE, HAIIPABJICHHOE Ha
MIPOBEPKY 3HAHUI W TIOHUMaHHsI U3y4aeMOro MaTepraia

Kontponbnas padora | 25% 1 [Tucemennas pabota ¢ HabopoM 3a/1ay, KOTOPBIE HYKHO
PELIUTH 32 OTPaHMYEHHOE BPEMS -- IOTIOJIHUTEIbHAS
4acTh

3auer 35% 1 [TucemenHast pabora ¢ HaOOpPOM 3a/1a4, KOTOPBIE HY>KHO
PEIIUTh 32 OTPaHMYCHHOE BPEeMsi/ JIOTIOIHUTEIbHASL YaCTh
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®opmya pacyéTra UTOroBOW OIEHKHM MO AUCHMIUIMHEe (Momynaw) «BBenenue B
IKOHOMHKY»: ««0,2 X cpennee 3a nomamHue 3aaanus + 0,2x cpennee 3a kBu3bl + 0,25%
KOHTpOJIbHast pabota + 0,35 X 3auer».

Texkymmii KOHTPOJIb ycIIeBAeMOCTH 00y4aKOIIUXCS M0 JUCHUILIHHE (MOAYJII0)
IIpuMepHbIe JOMALIHHE 3aJaHUS

1. Uccnenyiite pyukuuto nojiesHoctr U(X,y)=x0.6y0.4 Ha sKcTpeMyMm IpH OOKETHOM
orpannyeHun 2X+3y=120. HaliguTte onTUMaIbHBII HA0Op TOBAPOB, WCIOIL3YS METOI
MHOXkUTeNen Jlarpanka. [IpouHteprnpeTupyiite 5KOHOMUYECKUNA CMBIC MHOKUTEN Jlarpanxa.

2. Pemute muddepennmanpaoe ypasuenue Y (t)+2y(t)=4. Haiigure oOiee perieHue u
YacTHOE penieHne npu HadanbHoM yeioBuu Y(0)=1. [Toctpoiite rpaduk pemeHus u onpenenure,
K KakoMy 3HadeHuto ctpemutcs Y(t) mpu t—oo.

3. Paccmotpute monens nunamuku BBII, 3amannyro ypaBaenuem Y '(t)=0.1-(1000-Y(t)).
Haiinure paBHOBecHOe 3HaueHue BBII, uccienyiite ero ycron4MBOCTb M HAWIUTE AHATTUTUYECKOE
pemenne npu Y(0)=600.

4. Pemmute pazHoctaoe ypaBHeHue yt+1=0.8yt+50. Onpenenure crainoHaApHOE COCTOSHUE,
UCCIIEyWTEe €ro yCTOMUMBOCTh U MOCTPOITE HECKOIBKO MepBbIX Touek Tpaektopuu npu Y0=100.

5. Ioprdens cOCTOUT U3 ABYX aKTHBOB: MEPBBIH MMEET OXHUIAEMYIO JOXOTHOCTH 8% M
puck 10%, Bropoii — 12% u 20%. Koaddunuent koppensiun mexay Humu pasel 0.3. Haiinure
Beca MopTdelss MUHIMAaIbHOTO PUCKA, a TAK)KE €r0 CyMMAapHYIO JT0XOJAHOCTh U PUCK.

6. Pemmte cuctemy pa3HOCTHBIX YpaBHEHUH:

xt+1=0.5xt+yt,

yt+1=—0.2xt+0.8yt.

Haiimute 0coOyio TOYKy M UCCIeAylTe €€ YCTOWYMBOCTH 1O COOCTBEHHBIM 3HAYCHUSIM

MaTpUIIbI Iepexoa.

7. Ucnonp3ys reopemy Kyna-Takkepa, HaliiuTe ONTUMaIbHBIN OPT(ENb U3 ABYX aKTUBOB
¢ nmoxomHocTsmu 5% u 10%, puckamu 8% u 15%, xosddumuentom koppensuuu 0.4, npu
YCIIOBHH, YTO Beca HEOTPHUIIATEIbHBI, a I0XOAHOCTh opTdenst He menee 7%.

8. Jlmneapusyiite cucremy nudepeHImaibHbIX ypaBHEHUH B OKPECTHOCTH 0COOO0M TOUKH:
X =X—XY,

y =xy-y.

Haiinute }IKO6I/IaH, COOCTBEHHbBIEC 3HAYCHHS U OIIPECACIINUTE TUII 0Cc000M TOYKH.

IIpumepHbIe 3a1aHUA 1JIs1 KOHTPOJIbHON PadoThl

1. Haitmute ycnoBHbli SkcTpemyMm (yHknuu f(X,y)=X2+y2 npu orpaHudeHun X+y=4.
ITpoBepbTE 1OCTATOUHOE YCIOBHUE DKCTPEMYMA C IIOMOILBIO OKaMIIEHHOIO T€CCUaHa.

2. Pemute muddepennmansaoe ypasHeHue bepaymnu: y'+y=y3. Ykaxure THII ypaBHEHHS,
BBITOJIHUTE 3aMEHY NEPEMEHHOM U HaiiiuTe ob1iee pereHue.

3. JlaHo NMHEWHOE pa3HOCTHOE YpaBHEHHE BTOPOTo nopsiaka: yt+2—3yt+1+2yt=6. Haiinure
oO1iee pelieHne OJHOPOAHOTO YpaBHEHHS M YacTHOE pELIeHHE HEOAHOPOJHOro. 3aIuIIuTe
MOJIHOE peIlIeHuE.

4. Tloctpoiite (ha30BbIif MOPTPET AJIsE CHCTEMBI:

X' =X+Y,

y'=—2X+y.

Haiinure ocobyto TOuKy, COOCTBEHHBIE 3HAUEHUS MATPUIBI CUCTEMbI U OINpPENEIUTe THUI

TOUKH (y3el, POKyC, CeII0 U T.11.).

5. lnsg noptdens u3 IByX aKTUBOB ¢ KOBapHAallMOHHOW MaTpulien

¥=(0.040.010.010.09)

MU BEKTOpOM OXKuaaeMbix poxomHocrerd u=(0.06,0.10), HaliguTe Beca M PUCK MOPTQEs
MHUHHMAaJIBHOTO pUCKa (0€3 TOMOIHUTEIBHBIX OTPAaHUYEHUH Ha TOXOJHOCTD).
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6. IlpoBepnte, sBisicrcs au Gyukmusa f(X,y)=4x2+3y2—2xy Beimykinoit. O6ocHyWTE CBOM
OTBET, BBIYUCIIMB MATPHUILy BTOPBIX IMPOM3BOJHBIX M HCCIEAOBAaB €€ Ha MOJOXKHUTEIbHYIO
OIPENIENIEHHOCTb.

7. Pemmure  3amauy = mOTpeOMTENs:  MaKCUMH3HPOBaTh  (YHKIMIO  TOJE3HOCTH
U(x,y)=Inx+2Iny npu OromketHoM orpanuducHun 3X+6y=90. Haiigure onTUMaabHbIC O0BEMBI
noTpeOIeHus ¥ 3HaYeHne MHOXKUTEIs Jlarpamxka.

8. Uccnenyiite yCTOMYMBOCTH OCOOOM TOYKH CUCTEMBI:

X'=—X+2y,

y'=—3X-Y.

Haiinute coOcTBeHHBIE 3HAUEHUS M ONPEACTUTE TUI TOYKH (yCTOWYHBBIN/HEYCTONYMBHIHA

y3en, GOKYyC | T.I1.).

IIpumepHble 3a1aHus 1JIs1 KBU3a

1. Kakoe ycnoBue sBIsieTCS HEOOXOAMMBIM JUIS CYIIECTBOBAHHS JKCTpeMyMa (QYHKIUH
HECKOJIbKUX MEePEeMEHHbIX?

Omeem: I'paduenm pynkyuu pagen Hyiwo.

2. UTo oO3HaAYaeT IMOJIOKHUTENbHBIM OIpeneauTeNlb OKaWMIEHHOTO TecCHaHa BTOPOTO
Hopsi/IKa B 33Jjaue Ha MaKCUMyM?

Omeem: B dannoti mouxke docmueaemcsi 10KAIbHbIL MAKCUMYM.

3. Kakoii meron mpuMeHsieTcs Ui peIleHUs 3ahad ONTHMH3AIMKA C OTPaHUYCHUSMU-
HEpaBeHCTBaMU?

Omeem: Memoo Kyna-Takkepa.

4. Kak HaspiBaetcs auddepenimanbioe ypasaenue suaa y +p(t)y=q(t)yn?

Omeem: Ypaenuenue bepuynnu.

5. Kakoii THII MOJIE/TH OMKCBIBACTCs ypaBHeHHEM Yt+1=ayt+h?

Omeem: Jlunetinoe pasnocmmuoe ypasHeHnue nepeoco nopsoxa.

6. Kakoii tun ocoboit Touku cucteMbl AuQepeHInanbHbIX ypaBHEHUN COOTBETCTBYET
KOMILIEKCHBIM COOCTBEHHBIM 3HAUEHHSIM C OTPHUIIATEIbHOW BEIIECTBEHHOMN YacThi0?

Omeem: Ycmouiuugwlii (hokyc.

7. Yro nokasbiBaeT KOAPHUIUEHT KOPPETALUN MEXKIY ABYMs (PUHAHCOBBIMU aKTUBaMH?

Omeem: Cmenensb TUHEUHOU 3A8UCUMOCIU UX OOXOOHOCHEU.

8. Kak Ha3pIBaeTCss MHOKECTBO MOpPT(heneld, KOTOpble 00ECTIeYMBAIOT MUHUMAIBHBIA PUCK
IpY 33JJaHHOM TOXOAHOCTH?

Omeem: Dgpghexmusnas epanuya (epanuya Mapxosuya).

9. Yto 03HayaeT oTpHULIATENIbHAS KOBAPHALIUS JOXOIHOCTEH IByX aKTUBOB?

Omeem: Hx 0oxoonocmu, Kak npasuo, U3MeHsIomcs 8 NpOmMuEONOJI0HCHbIX HANPAGTIEHUSIX.

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

Omeem: Munumuzayus pucka npu 3a0aHHOU 0HCUOAEMOU 00XOOHOCMU UTU MAKCUMUZAYUSL

00X00HOCMU NPU 3A0AHHOM YPOBHE PUCKA.

3axanus 1J151 NPOMEKYTOUYHOM ATTECTANUM 10 JUCHUILIMHE (MOTYJII0)

Ne 3ananue OTtBer Komnerenuusi
n/n
1 | Kakoii KpuTepuii MO3BOJISET ONMPECITUTD YcnoBue epBoro mopsiaka: OIIK-7
TOYKY HOTEHIMAJILHOTO SKCTPEMyMa IPaIUCHT PaBEH HYJIIO

(GYHKIIMH B PKOHOMUYECKOH MOJIeNn?

2 | IToyemy Ba)XHO MPOBEPSTH 1OCTATOUYHBIC Yr1oObl OTIMYUTE MAKCUMYM YK-9
YCIIOBUSI TP TIOMCKE IKCTPEMyMa B 3a7a4e MPHUOBLTH OT MUHUMYMa WJIH
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Ne 3aganue OtBer Kommnerenums
n/n
ONTUMH3AINN TTPUOBLITH PUPMBI? CeITOBO TOUKH

3 | Kakoit MeTox ucmonb3yercst UIst OKUCKa 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 (PYHKIINH JIOKATHHBII BorayTocTs (11t MakcuMyMa) Wi OIIK-7
OKCTPEMYM aBTOMATHUYECKH SIBIACTCS BBIMYKJIOCTD (/17151 MUHIMYyMa)
r7100a7bHBIM B 3KOHOMHYECKOH 3a1aue?

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

7 | Kakoe ycioBue onpeneiseT OnTHMaTbHBIA PaBeHcTBO npenenbHOM HOPMBI YK-2
BBIOOpP MOTPEOUTEIS TPH 33JaHHBIX [ICHAX U 3aMEIICHUs ¥ OTHOIICHUS [ICH
Oromxere?

8 | Kax Beramcnsercst 51acTHYHOCTh (PYHKITHN [IponsBoanas noraprudma GyHKIHH OIIK-7
CIpoca 110 TIeHe IS aHalTn3a PEIHOYHON 1o orapudmy aprymeHTa
YyBCTBUTEIILHOCTH?

9 | Yro npeacrasisieT co00i OKaWMIIEHHBIH Martpuna BTOpbIX IPOU3BOIHBIX OIIK-7
TeCCHaH B 3aj[aue YCIOBHOW ONTHMHU3AIINH C (dhynakun Jlarpamka ¢ yaérom
OIOPKETHBIM OTpaHUYCHHUEM ? OTpaHHYEHUH

10 | Ilpu KakoM yCIIOBHH pellleHHE 3a1a49n BrinykiocTs 1ieneBoii GyHKIUH 1 YK-9
ONITUMH3ALINY TTPOU3BOJICTBA SIBISIETCS MHOKECTBA JIOITyCTUMBIX PEHICHUH
YCTOHYHBBIM H TJI00ATBEHBIM?

11 | Kakwue ycnoBus IeXaT B OCHOBE aHAIH3a Teopema Kyna-Takkepa YK-2
ONTUMATILHOCTH TIOPT(EIs EHHBIX OyMar ¢
OrpaHUYEHHUSIMUA-HEPABEHCTBAMU?

12 | Yto o3Ha"aeT ceioBast TOYKa (PYHKIIHA MuHUMM3AIMS 110 TIEPEMEHHBIM H YK-9
Jlarpamka B 3a1aue pacnpezesieHus MaKCHMH3AIINs TI0 MHOKHUTEISM
pecypcoB?

13 | K kakoMy THITy 3aJla4 MaTEeMaTHYECKOTO 3amada KBaApaTUIHOTO OIIK-7
POrpaMMHUPOBAHHUS CBOANUTCS ONITUMH3ALINS IPOTrpaMMHUPOBAHHUS
WHBECTHUIIMOHHOTO TIOpTdhemns?

14 | Kakoe ypaBHEHHE OITUCHIBACT TUHAMUKY Huddepenunanbaoe ypaBaenue: k’ YK-9
HaKOIJICHHUS KalnTajaa B MOJICTH = sf(k) — ok
skoHOMHUUeckoro pocta Conoy?

15 | Kakoii o0muii Bu UMeeT JTNHEHHOE x'(t) + a(t)x(t) = b(t) OIIK-7

nuddepeHIranbHOe YpaBHEHUE TIEPBOTO
MOPSIKA B MOZEIISX SKOHOMUYECKON
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Ne 3aganue OtBer Kommnerenums
n/n
JTUHAMUAKU?
16 | Kakoit nprém Ucmionb3yercst [uisl peleHus 3aMeHa nepeMeHHol z = x' ™ YK-2
HEJIMHEHHOTO TU(HEpEeHITUATBHOTO
ypaBHEHUSI bepHyIM B 3KOHOMUYECKOH
Moaenu?
17 | Tlpu kakom ycnoBuu nuddepeHnnanbHas OM/0y = ON/ox OIIK-7
¢dopma Mdx + Ndy siBisieTcst OJTHBIM
nrdepeHTnaaIoM B MOJICIH PhIHKA?
18 | Jlns 4ero mpUMEHSAETCS MHTCIPUPYHOIIHMA [IpeBpaiienre HEAPK3AKTHOTO YK-2
MHOHTEINb B pelieHnn AudhepeHnalbHbIX | ypaBHEHUS B YpaBHEHUE B MTOTHBIX
YPaBHEHUI S5KOHOMUYECKON AUHAMUKA? nmudhepennuanax
19 | Kakast Mosie1h 5KOHOMHUYECKOTO POCTa Monens Conoy (CamyanbcoHa- YK-9
ocHoBaHa Ha muddepeHInaTEHBIX Comnoy)
YpaBHEHUSX U MIPOU3BOJICTBEHHOW (DYHKIIUU?
20 | Kakum criocoOoM MOKHO ITOHU3UTH MOPSI0K JduddepenuupoBanue oaHOTO YK-2
cuctemsl AudepeHInaIbHbIX YPaBHCHUN B YPaBHEHUS U MOJCTAHOBKA U3
MOJIENTN MEXKOTpaciieBoro dananca? JIpyroro
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