MUJHHWCTEPCTBO HAYKU U BBICIIETO OBPA3OBAHUS
POCCUVICKON OENEPAITNU
PEJEPAJIBHOE TOCYJAPCTBEHHOE BIO/I)KETHOE
OBPA30OBATEJBHOE YYPEXK/IEHUE BBICIIEI'O OBPAZOBAHUS
«JIYTAHCKHUHN T'OCYJAPCTBEHHBIN YHUBEPCUTET
UMEHU BJIAJJUMUPA JTAJIST»

DaKyJbTeT KOMIBLIOTEPHBIX CHCTEM U HHGOPMALHOHHBIX TEXHOJIOTHI

Kadeapa npukiaaanoii maremaTukn

YTBEPXJAIO
_ Jexan (baxkynpTeTa KOMIIBIOTEPHBIX
- ‘cucreM ¥ YHOOPMAIOHHBIX TEXHOIOTHH

SR B e 2/ Kouesckuii A. A.
"« fy » _ANf106R 2023 r.

(I)OHJI Ol[EHO‘{HI)IX CPEACTB
o y4eOHO#H JHUCHUNJIHHE

«MaremaTu4decKoe MOAEJTHPOBAHHE)

09.03.03 ITpuknagaas uHGOpMATHKA

«IIpuknannas vHQOPMATHKA B SKOHOMUKEY

PaspaGotunx: ., 2

HOLEHT -~ 4//{ Jaseickuba O.B.
/ 7,

®OC paccMOTpeH 1 0106peH Ha 3aceaHuu KadeIpbl l'IpI/IKJIa,I[HOI/I MaTeMaTUKH

ot 18 anpemnst 2023 1., mpotokon Ne 10

‘_,//“\’
3aBenyromuii kKadeapoi 1/ 7 Masiii B. B.

Jlyranck 2023 r.



(l)OHI[a OLCHOYHBLIX CPEACTB 110 yqeﬁﬂoﬁ ANCIHUIIJINHE

Ilepeyenb koMNeTeHIUH (3J1IEMEHTOB KOMIIETEHIMH),

MacnopT

«MaTemaTnieckoe MOACTUPOBAHUEC»

(popMupyembIX B pe3y/ibTaTe 0CBOCHUA Y4€OHOM TUCHUIIIMHBI

Drarnbl
Kon
No dopmyIHpOBKa KonTponupyembie TeMbl dbopmupoBa
o | (OHTPOIMPYC KOHTPOJIUPYEMOM y4eOHOM TUCITUTLINHBI, HUSA
VoH KOMIIETEHIINU MIPAKTUKU (cemectp
KOMIIETEHIINH
W3YUEHHUS])
1 YK-1 criocober ocymecTriAth | Tema 1. Mogenu u (6)
TIOHCK, KPUTHYECKHH | MOJIEIMPOBAHUE.
aHaJIn3 u CUHTE3
uHpopmanuu, npuMeHsTh | Tema 2. MaremaTuueckue
CUCTeMHBI TOJAXOJ Ui | MOAENTH U3 BapUallMOHHBIX
pelieHusT TOCTABJICHHBIX | MIPUHIIUIIOB.
3a/ad.
Tema 3. Maremarnueckas
Mozielb  AepOpMUPOBAHUS
CILIOLIHOM cpensl.
Cucrema ypaBHEHUH
TEOpUU YNIPYTOCTH.
Tema 4. YHHUBepcanbHOCTh
MaTeMaTUYECKUX MOJEIEH.
Tema 5. MogenupoBanue
OMOJIOTMYECKHUX
IIPOLIECCOB.
Tema 6. Hexoropsie
MozeI  (DUHAHCOBBIX U
HKOHOMHYECKUX
MIPOLIECCOB.
Tema 7. DJIeMEHTHI
CHUCTEMHOI'O aHAJIN3a.
IMoka3aTenn U KPUTEPUU OLCHUBAHUS KOMIIETECHIIMH,
OIMHCaHHuE IIKAJ OIICHUBAaHUA
Kon Kontpomupyemsie | HaumenoBanue
Ne . IToxazarenb oleHUBaHUSA .
KOHTPOJIMPYEMON TeMbI y4eOHOU OLICHOYHOI'O
n/m (3HaHUS, yMEHUS, HABBIKN)
KOMIIETEHIINH JUCIUIIMHBI CpelCTBa
1 |VK-1 3nare: oOmyro Teoputo u | Tema 1. @poHTaAIBHBIE U
METObI peanuzanuu | Tema 2. WHIUBUyaJIbHbIE
MaTeMaTUdecknx  moaenci; | Tema 3. OIIPOCHI;
METOJT Purtna; meton | Tema 4. KOHTPOJIbHBIE




bybOnoBa-I'anepkuna; meron
KOHEYHBIX 3JIEMEHTOB;
TEOPHIO u METO/TBI
peaMzanu MaTeMaTUYECKOM
Momenu  Je)OpMUPOBAHUS
CILIOIIIHOU cpebl;
BapHUAaIOHHBIC METO/TBI
peain3alu MaTeMaTUYeCKUX
MOJIETIEN; MOJIETIMPOBAaHHUE
OMOJIOTMYECKHX TMPOIIECCOB;
MO/IeITb COIMEPHUYECTBA
«XUIIHUK-)KEPTBA»; MOJEIb
0O0eBBIX  JIEHCTBUH  NIBYX
apMHUii; HEKOTOpbIE MOJENU
(UHAHCOBBIX u
SKOHOMHUYECKUX TPOIECCOB;
MTOHSTHE CUCTEMBI;

YMers: CTPOUTH u
aHAJIM3UPOBATh

MaTeMaTH4eCKHe MOJENN
MPUKIIAHBIX 3a1a4
SKOHOMMYECKOTO U
TEXHUYECKOTO XapakTepa;

pemars  IUIOCKME  3a/adyu
TEIUIONPOBOAHOCTH; CTPOMTH
U pemarb  MaKpOMOJEIH
paBHOBECHS PBIHOYHOM
SKOHOMMKH; COCTaBISITb H
pelars MOJENb OpraHu3aluu
peKIaMHON KaMIIaHWH;
MIPUMEHATh MPUHLHUIBI PuTia
n byOHoBa-T'anepkuna s
pean3any MaTEMaTHYECKUX
MOJIETIEH; pemaTrh  3aJaqyu
METOJIOM KOHEYHBIX
3JIEMEHTOB;

Bnagers: MaremMaTH4eCKMMH
MOHATUSIMU U CUMBOJIAMH IS
BBIPAKEHUS KOJINYECTBEHHBIX
1 KaueCTBEHHBIX OTHOILIEHUH,
MaTeMaTH4YEeCKUMH METOAaMU
u aIropuTMaMu B
MIPUIIOKEHUAX K
TEXHUYECKHUM HayKaM.

Tewma 5.
Tema 6.
Tema 7.

paboThI;
VH/IMBUyJIbHBIC
3aJaHus,
POMEKYTOUHAS
aTTecTanus
(’K3amen)




(I)OHZ[I)I OLCHOYHBIX CPEACTB II0 JUCHUILIJIHHE
«MaTemaTnieckoe MOAECTUPOBAHUEC»

Bonpoce! 1151 ppoHTATBHBIX U HHAUBHAYAJBHBIX ONPOCOB:
6 cemecTp
Tema 1. Mooenu u mooenuposatue.

P PP O00~NO 0T, WNE

. [losicHuTE CyITHOCTh MOHSTUS «MOJIEIIBY.

. [losicHUTe CyITHOCTh MOHATHS «MOJCTUPOBAHUEY.

. Knaccudukamnus marematudeckux Mozeneit. Kpurepuu.
. UTo Takoe mo3HaBaTeILHBIC MOJCIIH ?

. UTto Takoe mparMaTH4eCKHe MOJICIIN?

. UTo Tako€e CTaTUCTHYECKUE MOJECIIN?

. UTo Takoe JMHAMHYECKHUE MOJICIN?

. CnocoOBbI BOIUIOIIIEHUST MOIENIEH.

. AGCTpaKTHBIE MOJICIIH.

0.
1.
2.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

MarepuanbHble MOACIH.

Buner mogobust.

HasoBure ycnoBus peanusanuu CBOWCTB MOJEIIEN.

HazoBuTe COOTBETCTBUE MEKY MOJCIBIO U JEHCTBUTEIBHOCTHIO.
KoneunocTs Moesei.

YHOpoumeHHOCTh MOJIEIIEH.

[TpuGaMKEeHHOCTH MOJIETICH.

AJZIEKBaTHOCTH MOJIEJIEH.

Y10 03HaYaET HCTUHHOCTH MOJIEIEH?

[TosicHuTe coueTaHWe UCTUHHOTO U JIOKHOTO B MOJICTIH.
OxapakTepu3yiTe CTpaTernuio MaTeMaTHYeCKOTO MOICIMPOBAHUS.
Yro BKIIFOYAET pa3paboTka MaTEMaTHICCKUX MOJIETICH?
CdopmynupyiiTe OCHOBHBIE 33/1aud MAaTEMaTUYECKOTO MOJICIIMPOBAHMSL.
[lepeuncnaure BUABI MATEMATUYECKOTO MOJICIUPOBAHMUSL.
HazoBute sTansl MaTeMaTH4eCKOro MOJICIMPOBAHMUS.

25.B 4eM 3akirodaroTcsi OCOOEHHOCTM METOAa MaTeEMaTHYECKOrO
MOJICJTUPOBAHUSI.
26. [IpuBeauTe MpUMephl MPUMEHEHHS MAaTEMaTHICCKOTO MOICITUPOBAHUS

Tema 2. Mamemamuyeckue mooenu u3 6apuayuOHHbIX NPUHYUNOE.

1.
2.
3.
4.

VYpasuenue asmxenus B popme HeroToHa.

VYpaBuenue aemxenus B popme Jlarpanxa.
CdopmynupyiiTe BapralliOHHbIN Ipu3HaK [ aMuIbTOHA.
Cdopmymupyitte mpunnun ['amunbToHa.

Tema 3. Mamemamuueckas mooenb O0ehopmMuposaHus CHIOWHOU CPeobl.
Cucmema ypagHeHuil meopuu ynpyeocmiu.

1.
2.
3.

YpaBHEHUsI pABHOBECUSI MEXAHHUKH CILIOIIHOM CPEJIbI
HazoBute KoMnoHEeHTHI AehopMaliki.
Chopmynupyiite 3akoH ['yka.
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4. Ha3oBuTe rpaHUYHbIE YCIOBHUSL.

5. HampspkeHHO —  Ie(pOpMUPOBAHHOE COCTOSIHHME CIUIOIIHOM  Cpebl.
Oueprus AeQopmari.

6. Bapuarnmonnslii npuniun Jlarpanxa.

Tema 4. Yuueepcanonocms mamemamuieckux mooerel.

1. IlosicHuTE CYyTh METOJIa AHAJIOTUH.

2. K xakoii 3a1aue CBOAUTCS MOUCK YCTOMYMBOTO MOJIOKEHHSI pABHOBECHS ?
3. Chopmynupyiite 3aK0H MOKOsi MoIepTIou.

4. Chopmynupyiite 3aa4y B dKOHOMUYECKON UHTEPIIPETAIUY.

5. Mertoj aHajioruu B MaTeMaTUYECKOM MOJIETTUPOBAHUH.

6. AHaOTHsI MEXTy MEXaHUUYECKUMHU U DKOHOMHUYECKUMHU O0BEKTaMH.

Tema 5. Mooenuposanue buono2uueckux npoyeccos

1.B dYem cyTh MaTeMaTHYECKOTO MOJCITHPOBAHUS OMOJOTHUECKHIX
MIPOIIECCOB?

2. B yem 3axiroyaeTcst METO aHAIIOTHil?

3. IlosicHuTEe MaTEeMaTHYECKYIO MOJICTh TMHAMUKA CKOTICHHUS aMeO0.

4, Kakue BbI 3HAETE MOJICTTH COTIEPHUYECTBA?

5. OxapakTepu3yiiTe MaTeMaTHYECKYI0 MOJIEih COMEPHUYECTBA: CHCTEMa
«XUITHUK-KEPTBAY.

6. Marematuueckasi MOJIeTTb OOEBBIX ICUCTBHUI IBYX apMHIA.

Tema 6. Hexomopwie mooenu puHancoswix u IKOHOMUUECKUX NPOYECCO8

1. laiite = XapakTepUCTUKy MaTEMaTHYECKOM MOJIETM  OpraHu3aluu
PEKJIaMHOW KaMIIaHWUH.

2. OxapakTepu3ynTe MaKpOMOJIeITb PABHOBECHUS PHIHOYHOM SKOHOMUKH.

3. OxapakTepusyiTe MOENIb YKOHOMUYECKOTO POCTa

Tema 1. Dnemenmol cucmemHoO20 aHAIU3A

1. [IpeamMeT CUCTEMHOTO aHAJIM3A.

2. CyniHOCTh OHSITUE CUCTEMBI.

3. CBOICTBA CUCTEMBI.

4. ITpuBeauTe CTPYKTYypy CUCTEM

5. Ilepeuncnure PyHKIIUU CUCTEM.

6. Kakue (haxTOpHI OTHOCAT K CHCTEMOCO3AAI0IINM u
CUCTEMOpPa3pyIIAIINM ?

7. Kmaccudukamus cucrem.

8. OCHOBHBIC YEPTHI CUCTEMHOTO MOIX0/1a.

9. MakpoCKONMYECKU 1 MUKPOCKOITMYECKUI YPOBHU U3YUEHUS] CUCTEM

10. Yto o3HauaeT MHOKECTBEHHOCTh MOJIEJIEH CUCTEM.

11. OxapakTepu3yite MOJEb «YEPHOTO SIIUKA.

12. OxapakTepusyiiTe MOJeIb COCTaBA CUCTEMBI.

13. OxapakTepu3yite MOJEIb CTPYKTYPbl CUCTEMBI.



Kputepun u mkana OLIEHMBAHUS IO OIIEHOYHOMY CPEICTBY «(OPOHTAIbHBIA U
WHJMBUAYJIbHBIA OITPOCH

[Ixama onieHnBaHus

Kpurepuii onieHuBaHus

oTIINYHO (5)

Crygent riny0OKO U B TOJHOM OOBEME BIAZEET MPOrPaMMHBIM
MaTepuaioM. ['paMOTHO, MCUEpIBIBAIOIIE U JIOTUYHO €r0 H3JlaracT B
YCTHOW WM nucbMeHHOU (opme. [Ipu 3TOM 3HaeT peKOMEHI0BaHHYIO
JUTEPaATypy, MPOSABIAET TBOPUECKUI MOAXOA B OTBETaX Ha BOIPOCHI U
MPaBWJIBHO OOOCHOBBIBAET NPUHATHIE PEIIECHUS, XOPOILO BIIAJECET
YMEHHUSMH M HABBIKAMU IIPH BBIMOJHEHUU MPAKTUYECKUX 3a]1a4.

xoporo (4)

CryaeHT 3HaeT NpOrpaMMHBIA MaTepuajng, IPaMOTHO U IO CYTH
u3JaraeT ero B YCTHOM WM THUCBMEHHOW (opMme, ToIycKas
HE3HAYUTEIIbHbIE  HETOYHOCTHM B  YTBEPXKICHHAX, TPAKTOBKAX,
ONpPENENEHUAX M KaTEeropusax WIA HE3HAYUTEIbHOE KOJIUYECTBO
omn6ok. IIpu 3ToM Biageer HEOOXOAMMBIMU YMEHHSIMHU M HaBBIKAMU
IIPU BBIIOJHEHNUHU TPAKTUYECKHUX 3a/1a4.

YAOBJICTBOPUTCIILHO

(3)

CTyneHT 3HaeT TOJBKO OCHOBHOM NPOrpaMMHBIA — Marepua,
JIOTTYCKAaeT HETOYHOCTH, HEJOCTaTOYHO  4€TKHe  (OPMYJIHPOBKH,
HEIOCJIEeI0BATEIbHOCTh B OTBETAX, W3JIaraéMblX B YCTHOM WM
nucbMeHHOU (opme. [Ipu 5TOM HEITOCTaTOYHO BIAJAEET YMEHUSMHU H
HaBBIKAMU IIPU BBINOJIHEHUU MpaKkTHUecKuX 3anad. Jomyckaer 1o 30%
OIMOOK B M3JIaraeMbIX OTBETAX.

HCYAOBJICTBOPUTCIBHO

(@)

CTy,Z[eHT HE 3HAeT 3HAYMTEIbHOM YacTH IporpaMMHOro mMartrepuajia.
HpI/I 9TOM JOIMYyCKAacT NPHUHIHIINAJIbHBIC OomuOKU B J0Ka3aTrCiabCTBaAX, B
TPaKTOBKC MOHATHH U KaTeropHﬁ, MMPOABJISICT HHU3KYHO KYJIBTYPY
3HaHI/II\/JI, HC BJIaJACCT OCHOBHBIMH YMCHHAMHW W HaBbIKaMU IIpH
BBITIOJITHCHHUHU ITPAKTHYCCKUX 3aJ1ay. CTy')IeHT OTKa3bIBACTCA OT OTBCTOB
Ha JOMOJIHUTCIIBHBIC BOIIPOCHI




KonTpoJsbHbIe padoThI:
Tunosvie sapuanmvl KOHMPOALHLIX pAOOM

6 cemecmp.
Temwvr 1-4.

Bapuant Ne 1
1. Ilyctp Teno mamaer w3 coctosHus mokosi (v =0) c¢ Beicotel h,. Haiitu
KOHEYHYIO CKOPOCTh V", T.€. CKOPOCTb, C KOTOPOH TEJIO JOCTUTHET 3EMIIH.
2. CtpyHa ¢ 3akperuieHHbIMHA KoHIIaMu X = 0, x = 25 konebnercs moa AeiicTBHEM
CHJTBI C TUIOTHOCTBIO [ (x) = x(x — 25)
U = 5%u,, + f(x,t), 52 = k/p, 0 < x > 25. HaiiTu OTKIIOHEHHE TOYEK CTPYHBI
u(x, t) mpu HyJEBBIX HAYAJIbHBIX yCIOBHSIX.

Bapuant Ne 2
1. Tagenune wmeteoputa. Haiitm koHEYHyI0 CKOpocTh V™ (T.e. CKOPOCTh Ha
MOBEPXHOCTH 3€MJTH) METCOPHTA, NAJAFOIIET0 U3 OSCKOHEYHO YIAJICHHON TOYKH, B
KOTOPOM OH HaXOJHUJICS B MTOKOE.

2. Haiftu  pemeHue  BOJHOBOTO  YpaBHEHHS

yIOBJICTBOPSIONICE CIICTYIOIIUM YCIIOBHSIM:
u(x,0) =0,u(x,0) =0,u(0,t) =0, u(4,t) = sin 2t.

Bapuant Ne 3
1. Tlagenue MOXKACBBIX Kareldb B BO3AyXe K 3emie. Macca J0KJIEBOM Karulk B
MOMEHT, KOT/la OHa MOKHJaeT o0jlaka OCTaeTCs HeM3MEHHOW BO BpEeMs MaJCHUS.
OrnpenenuTh CKOPOCTh A0KIEBOM KaIlJIu.
0% 0%u

64—, x€[0; 8],

o u
2. Haiitn PCHICHUC BOJIHOBOTI'O YpPaBHCHUA _0t2 = 9x2’
X

YIOBJICTBOPSIONICE CISTYIOMIUM YCIOBUSM:
u(x,0) =0,ut(x,0) =0,u(0,t) =0, u(8,t) = sin8t.

Bapuant Ne 4
1. Kakas Temmeparypa OyneT B KoMHaTe B 6 YacoB yTpa, €ClId BCIO HOYb
TeMIIepaTypa CHapyXKu JepKanach BCro Houb -10°C.
2. Haiitn peueHne YpPaBHEHHUS  TEIUIONPOBOJHOCTH Up = 67Uy,
ynosiaetBopstoiiee ycnousam u(0,t) = 0, u(6,t) = 0,
x,npu 0 < x <3,
u(x,0) = {6—x,np1/13 <x<6.

Temor 5-1.

Bapuant Ne 1
1. PocT, BbIKMBaHUE U JECIEHUE KJIETOK OMPENENSIOTCA MOTOKOM MHUTATEIbHBIX
BEIIIECTB dYepe3 OO0O0JIOUKY KICTKH. IJTO O3HAYaeT, YTO Ha PaHHUX CTaIUSX
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KJIETOYHOTO pOCTa yBEJIMYEHHE MAacChl KIETKM B MOMEHT BpeMeHu t
IPOMOPIMOHAIBHO KBAJpaTy pajanyca KJIETKH, a Macca KIETKHA IPONOPLUOHAIbHA
ero kyoy. BreiBectn nuddepenumanbHoe ypaBHEHHE, ONMUCHIBAIOIICe M3MEHEHHUE
MaccChl KJIETKH B 3aBUCMMOCTH OT BPEMEHMU t, €CIIM HadaJIbHAsl Macca KJIETKH paBHA
d.
2. IlpoBecTn omnucaHWe TEXHUYECKOW CHUCTEMBl BEHTUJISATOP: OTMPEIACICHUE
OCHOBHOH TIei (h)YHKIIMOHUPOBAHUSI CHCTEMBI, JaTh aHAJN3 CHUCTEMBI M0 BCEM
OCHOBHBIM TMpHU3HAKaM; OMNPEIEIUTh MOJE3HOCTh (MOTPEOHOCTH) CHCTEMBI JUIS
oO1ecTBa (4eIoBeKa)

Bapuant Ne 2
1. Hacenenune ropona X Ha 1 suBapst 1996 r. coctaBmino 1 MiH 23 ThIC. YEJIOBEK.
Kakyto uncieHHocTh ropojaa MoKHO oxkuaaTh B 2005 T., eciii roJIoBO# MpUpoCT 3a
1995 rox cocrasui 0,22%? CocraButh tuddepeHimaibHoe ypaBHEHHE.
2. IlpoBecTn omMcaHWe TEXHUYECKOHW CHUCTEMBI TOCTHHHIIA. OTMpEICIICHHE
OCHOBHOM 1€ (PYHKIIMOHUPOBAHUSI CUCTEMBI; JaTh aHAJIU3 CHUCTEMbI MO BCEM
OCHOBHBIM TIpU3HAKaM; OMPEACIUTh MOJIE3HOCTh (MOTPEOHOCTH) CUCTEMBI IS
oO11iecTBa (4EJI0BEKA).

Bapuant Ne 3

1. CocraButh audpdepeHuuaIbHOe ypaBHEHHE W pemuTh 3anady. CKoOpocTh
Pa3MHOXKEHUS HEKOTOPBIX OaKkTepuil MpOMOPIIMOHAIbHA KOJWYECTBY OaKTEpHil.
KonuyectBo OakTepuii y/IBOWUIOCH B T€UEHHUE IMATH 4YacoB. HaliTu 3aBUCHMOCTH
KOJIMYecTBa OaKTepuil OT BPEMEHH.

2. O0bekT - mkona. ChopMUpOBaTH CIIUCKHU (YHKITUN, BBITTIOJHIAEMBIX 00BEKTOM,
U LeleH, ISl KOTOPhIX OOBEKT pa3paboTaH WIM JUIsl KOTOPBIX OH CYILECTBYET.
Pazpenuth QyHKIMM U 11€7TM HA YPOBHU UEPAPXUH U TIOCTPOUTD JEPEBBHSI.

BapuanTt Ne 4

1. Cnopoc u mnpemnoxenue. IlycTh B TedeHHE HEKOTOPOro (IOCTATOYHO
MPOJOJKATEILHOI0) BPEMEHM KPECThSHMH MpPOAAET Ha pPbIHKE (QPYKTHI
(Hanpumep, 0J0KH), MPUYEM IPOJIAET UX MOCie YOOPKH ypoxkas ¢ HeIEIbHbIMU
nepepbiBaMu. Torma mnpu HMMEIOUMXCS y KPEecThSHMHA 3amacax (pyKTOB
HEJIENbHOE TPeMJIOKeHHe OylneT 3aBUCeTh KaK OT OXUJAEeMOMl IEeHbl B
HACTyHaroumei Heaelne, Tak M OT MPEANOJaraeMoro HW3MEHEHHs II€Hbl B
nocienyomme Heaenu. Ecny B HacTynaromen Heaene NpeanosiaraeTcs, 4To HeHa
yhajier, a B TMOCIEAYIOIIME HEJCNU TOBBICUTCS, TO TMpEeAJo)KeHue Oyner
CIEPKUBATHCS TPU YCJIOBUM IPEBBIIICHHUS OXUAAEMOTO IOBBIIICHHUS LIEH Hal
u3ziep)kkaMu xpaHeHus. [Ipu 3ToM mpennoxkeHue ToBapa B OJMKaWIIyI0 HEIET0
OyZeT TeM MEHBUINM, YeM OOJBIIKUM MpEArnoaaraeTcsi B JalbHENUIIEM MOBBIILICHUE
nensl. I Hao0oOpoT, €cii B HACTyMaroleld Henelne 1eHa Oy/IeT BBICOKOW, a 3aTeM
OKHMJIa€TCs €€ MajJieHue, TO MPEJI0KEHUE YBEIUUUTCA TEM OO0JIbIIE, YeM OOJIBIITNM
IIPEAIOaraeTcs IIOHW)KCHUE LICHBI B JaJbHEUIIIEM. CocraButh
T depeHIaIbHOE YPAaBHEHHE, ONMCHIBAIOLIEE MPOLECC (POPMUPOBAHUS LIEHBI
IIPU YCIIOBUHM PaBHOBECHS MEXKIY CIIPOCOM U MPEJI0KEHUEM.



2. I[aHa CUCTEMaA AJII MOACIHUPOBAHUA — ITPOLECCOP. Onucatb BXOJbI BI)I6paHHI>IX
cucteM. Omnucath BbIXOJ CHCTCM. HepeqncnnTb HEXKCJIATCIbHBIC BXOAbI H
BBIXOJHbI. Hpennon(HTe CIIOCOOBI YCTpAaHCHHA HCJOCTATKOB CHUCTEM

Bapuant Ne 5
1. Poct nenexuHbix BkIanoB. Cymma A pyO. monoxkeHa B 0aHk moxa r % B Troj.
HaiiTi 3akOoH W3MEHEHWsS CYMMBI MPU YCIOBUH, YTO TPUPAIICHUE HAYUCIISACTCS

HETPEPBIBHO.
2. Tlpoectn kmaccubukanuoo (Opu3HaK KiaccuUKaMKM, THI OO0BEKTa IO
NpU3HaKy, OOOCHOBaHHME  MNPHUHAUICKHOCTH)  COIHAIBLHO-IKOHOMHUYECKOM

CUCTCMBI - ITIUILICPH.

KpI/ITepI/II/I N IKaJla OHLOCHUBAHUA II0 OLOCHOYHOMY CpPCACTBY «KOHTPOJIbHAA

paboTay
[IIxana oueHUBaHUsA Kpurepuii onieHuBaHus
5 KonTponpHas paboTa BIIIOJIHEHA HA BRICOKOM YPOBHE (TIpaBHIIbHbIC
otBeThl ganbl Ha 90-100% Bompocos/3amaq)
4 KonTponpHas paboTa BIIIOJIHEHA HA CPETHEM YPOBHE (TIpaBUIbHBIC
OTBETHI AaHbI Ha 75-89% Bompocos/3amay)
3 KonTponpHas paboTa BbIIOJIHEHA HA HU3KOM YpOBHE (IIPaBUIIBHBIC
otBeTHI J1aHbl Ha 50-74% Bompocos/3anay)
2 KonTposibHast paboTa BBIIOJHEHA HA HEYTOBJICTBOPUTEIbHOM
ypoBHE (IpaBUJIbHBIE OTBETHI IaHBI MeHee yeM Ha 50%)




BapuaHTbl MHAUBUAYAJIBHBIX 3aJaHUH:
Cemecmp 6.

Tunosvle sapuanmsi UHOUBUOYATILHBIX 3A0AHUL

Pemmuts nuddepennnansHoe ypaBHeHue Metogamu: a) Purtna; 6) bybHnosa-
["anepkuHa:

a) 0)
L y'=y+x=0 ;’(8)) oy Y@=ym=0
2 V' +2xy+x =0 y?’((lo)):fl y(0) = y(1) = 0
3 Y'+y+x=0 );/('211)):03 y(0) = y(1) = 0
4. y' = 2xy—2x =0 5(8)) _ t y(0) = y(1) = 0
5. y'+y=x*-1 y,y((lo)):fl y(0) =y(1) =0

Pemnts nuddepennmanbHoe ypaBHEHUE METOJIOM KOHEUHBIX 3JIEMEHTOB:

1. y'+2y'/x+ 3y =2x y(0)=5;y'(1)=1
2. y'—y'/x+2xy=3x—-5 y(0)=2; y'(1) = -2
3. y"' —=2xy' /(x> +2)—xy=5—x; y(-D)=1;y'(1)=1
4, y'—2y'"+2y=3x—-1 y(0)=2; y'(2) =-1
5. y'+xy—e*=0 y(0)=0; y'(1) =3

Kputepun u mikana orjeHMBaHHUSI MO OIEHOYHOMY CPEJICTBY «HUHIWBHUAYaJIbHBIC
3aTaHU

IIIxana oneHUBaHUA Kpurepuii onileHuBaHus
3auteHo [TpaBuspHO pemrensr 90-100% 3amanuit
He 3aureno [IpaBunbHO peuienbl MeHee 90% 3aganuit
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OueHoYHbIE CPeCTBA ISl MIPOMEKYTOYHOM aTTecTaluu (3a4eT)

Tunoevie 80Nnpocsl

01O\ D AW~

Ne)

. [losicHUTE CYIIHOCTD MOHATHUS «MOJEIIb).

. [losicHUTE CYIIHOCTD MOHATHUSA «MOACITUPOBAHUE.

. Knaccuduxkarus matemarnueckux mozeneit. Kpurepun.
. UTo Takoe no3HaBaTeIbHble MOAETN?

. UTo Takoe nmparMaTu4ecKue MoAeIn?

. UTo Takoe cTaTUCTUYECKUE MOEIN?

. UTo Takoe TMHAMUYECKUE MOJIEIN ?

. CriocoOpl BOIIOLIEHUS MOZEIIEH.

. AGCTpaKkTHbIE MOJIEIIH.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

MarepuanbHble MOJEIH.
Buner mogobust.
Ha3zoBute ycnoBus peanusanyu CBOMCTB MOJIEIICH.
HazoBure cooTBEeTCTBHE MEKy MOJAEIBIO U JEHCTBUTEIBHOCTBIO.
Koneunocts Mmoaenei.
YIpOILEeHHOCTh MOJIEIIEH.
[TpuOIMKEHHOCTh MOJEIEH.
AJ1eKBaTHOCTH MOJEIIEH.
Yro 03HaYaeT HICTUHHHOCTH MOJEIICH?
[TosicauTe coyeTaHne UCTUHHOTO U JIOKHOTO B MOJIEIIN.
Oxapaktepu3yiTe CTpaTEruo MaTeEMaTUYECKOT0 MOACIUPOBAHUSI.
Yro BKIIIOYAET pa3paboTKa MAaTEMaTHYECKUX MOJIEICH?
CdhopmynupyiiTe OCHOBHBIE 33/1a4i MAaTEMAaTUYECKOTO MOJEIMPOBAHHUS.
[Iepeuncaure BUABI MATEMATUYECKOTO MOAECITUPOBAHMUSL.
HasoBute 3Tansl MaTeMaTH4eCKOro MOIEIIUPOBAHHS.
Oco0eHHOCTH MEeTO/1a MATEMATHYECKOT0 MOJEITHMPOBAHUS.
[IpuBenuTe npuMepbl MPUMEHECHUSI MATEMATUYECKOTO MOJICTUPOBAHUS .
VYpaBuenue asmxeHus B popme HprotoHa.
VYpaBHenue asmxeHus B hopme Jlarpanxa.
ChopmynupyiiTe BapuallMOHHBINA NMPU3HAK ['aMUIbTOHA.
Chopmynupyiite npunuun ['amunbTOHa.
YpaBHEHHS PaBHOBECHSI MEXaHUKH CIUIOIIHOMN CPEBI
HazoBute KOMIOHEHTHI AeOpMaIIHH.
Cdhopmynupyiite 3axon ['yka.
Ha3zoBute rpaHnyHbIE yCIOBUS.
Hanpsokenno — nedopMHUpPOBaHHOE COCTOSIHUE CIUIOIIHOM —Cpebl.

DHeprus nedopmanuu.

36.
37.
38.
39.
40.
41.

Bapuanunonnsii npuHiuI Jlarpasxka.
[TosicHuTe CyTh METOZA AHATIOTHH.

K kakoii 3aaue CBOOUTCA MOUCK YCTOMYHUBOTO MOJIOKEHUSI PABHOBECHS ?
ChopmynupyiiTe 3aK0H TOKOsI MOTNepTIOH.
Chopmynupyiite 3aa4y B SKOHOMUYECKON MHTEPIIPETAIUY.

MCTO,Z[ AHaJIOIM1 B MaTCMAaTHUYICCKOM MOACINPOBAHNH.
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42. AHanorus MexXay MeXaHUUYeCKUMH U SKOHOMUYECKUMHU 0ObEKTAMH.

43. B dYem cyTh MaTeMaTHYeCKOTO MOJCIHPOBAHUS OWOJIOTHICCKUX
MPOIIECCOB?

44. B gyeMm 3aKJIrogyaeTcss METO/ aHAJIOTHii?

45. IosicHuTe MaTeMaTUYECKYIO MOJICNIb IMHAMUKH CKOIUJICHUS aMme0.

46. Kakue BbI 3HaeTE MOJICTTH COTIEPHUYECTBA?

47. OxapakTepu3yuTe MaTEeMAaTHYECKYI0 MOJICNIb CONEPHUYECTBA: CHUCTEMA
«XHITHUK-KEPTBAY.

48. MatemaTruueckasi MOJIeIb OO€BBIX JICUCTBUHN IBYX apMHI.

49. JlaliTe XapaKTepUCTUKY MaTEMAaTHYECKOH MOJIeId OpraHu3aIuu
PEKJIaMHOM KaMITaHUH.

50. Oxapaktepu3yiTe MaKpoOMO/Ieb PABHOBECHUSI PHIHOUYHON SKOHOMMKH.

51. Oxapaktepu3yiTe MOACIh IKOHOMHUYECKOTO POCTa

52. TlpeameT cuCTEMHOTO aHaIH3a.

53. CymHocTh oHsATHE cUcTeMbl. CBOHCTBA CHCTEMEI.

54. ITpuBeanTe CTPYKTYypy CUCTEM.

55. Ilepeuncnure GyHKIHUNA CUCTEM.

56. Knaccuduxarus cucteM. OCHOBHBIE YEPTHI CHCTEMHOTO TTOIX0/1A.

57. MakpOCKONMYECKUI U MUKPOCKOITMYECKUW YPOBHH U3YUYEHUSI CUCTEM

58. Uto 03HaYaeT MHOKECTBEHHOCTb MOJEIEH CUCTEM.

59. Mopenb «4epHOTO SIIUKaY.

Kputeprr W 1IKaja OICHUBAHUSA IO OIICHOYHOMY CPEICTBY IPOMEKYTOUHBIH
KOHTPOJIb (3a4eT)

XapaKTepI/ICTI/IKa SHaHUS MPEAMETA U OTBETOB 3a4eThl

CryzaeHT n1yOOKO M B MOJHOM 00BbEME BIIA/IEET NMPOrPaMMHBIM MaTepUaioM. 3a4TE€HO
['pamMoTHO, WHcYepnbIBalOIE W JIOTUYHO €ro u3jaraeT B YCTHOM WM
nucbMeHHOM (opme. Ilpu 3TOM 3HaeT pPEKOMEHJOBaHHYIO JIUTEparypy,
NpPOSIBIISIET TBOPYECKUH TOAXOJ B OTBETaX Ha BOMPOCH M IPABUIBHO
00OCHOBBIBAET MPUHATHIE PELIEHUsI, XOPOILIO BIIaJeeT YMEHUSIMHU U HaBBIKAMU
IPU BBIIOJHEHUH MTPAKTUYECKUX 3a/1a4.

CryzaeHT 3HaeT NpOrpaMMHBIN MaTepuai, TPaMOTHO U 110 CYTH M3JIaraer ero
B YCTHOM WJIM NMHUCbMEHHOU (hopMme, TomycKasi He3HAYUTEIbHbIE HETOUHOCTH
B YTBEPKICHHUSAX, TPAKTOBKaX, OINPEAEICHUSIX M KaTETOpUIX WIH
HE3HaYUTeNIbHOEe KOJIMYecTBO omuOoK. [Ipu 3TOM BiageeTr HEOOXOIUMBIMU
YMEHMSIMH M HaBbIKAMU IIPH BBIIOJHEHUH NIPAKTUYECKUX 3a]1a4.

CTyneHT 3HaeT TOJIbKO OCHOBHOM IPOTPAaMMHBIM MaTepHall, IOIMYyCKaeT
HETOYHOCTH, HEJIOCTATOYHO YETKHE (POPMYJIMPOBKHU, HEMOCIIEJ0BATEIIEHOCTh
B OTBETaxX, M3JaraéMblXx B YCTHOM WM mnucbMeHHOW ¢opme. Ilpu sTom
HEJOCTATOYHO BIAJCET YMEHHUAMM M HABBIKAMM IIPU  BBINOJIHEHUHU
npakTrueckux 3aaad. Jlomyckaer 10 30% ommOOK B M31araéMbIX OTBETaX.

CTy#eHT He 3HAaeT 3HAUMTENBHOM YacTH INporpaMMHoOro marepuana. Ilpu HE 3a4TEHO
ATOM JOIyCKaeT MPUHIUIHAIbHbIE OMIMOKH B JI0Ka3aTeIbCTBAaX, B TPAKTOBKE
MOHATUM U KAaTETOPHi, MPOSABIAECT HU3KYIO KYJIbTYPY 3HAHUU, HE BIAICET
OCHOBHBIMM YMEHUSIMH U HaBBIKAMU TP BBIINOJIHEHNN MTPAKTUYECKUX 3a]1a4.
CTyzeHT 0TKa3bIBae€TCs OT OTBETOB HA JOIIOJIHUTENbHBIE BOIPOCHI.
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JIncT n3MeHeHn! U NOIIOJIHEHUN

/o

Bunsl nononnennii u
W3MEHEHUH

Jlata 1 HOMep MpoOTOKOIA
3acenanus kadeapsl
(xadenp), Ha KOTOPOM OBLITH
paccMOTpeHbl U 0JJOOPEHbI
U3MCHCHUA U JOIIOJIHCHUA

IMonamuce
(c pacmmdpoBKoit)
3aBejyromero kadeapoit
(3aBemyromux Kadeapamn)
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JKenepTHOE 3aKJII0YEHHE

Ilpencrasnennbid  GoHA oueHOUHBIX cpepctB (mamee — @DOC) 1o
JUCLUIINHE «MaremMartiveckoe MOAENHPOBAHKE» COOTBETCTBYET TPeOOBAHHUSIM
OI'OC BO.

IIpennaraemble GOpMBI U CpelICTBA TEKYILETO U TPOMEKYTOUHOTO KOHTPOJIS
aneKBaTHRl LEJISIM U 3aJa4aM peaju3allid OCHOBHOM Npo()ecCHOHANbHOM
00pa3oBaTeNbHON  IIPOrpaMMbl 110 HAMPABIEHHWIO  OAroToBKA — 09.03.03
Ipuknanzas uadpopMaTHka.

OueHouHble  cpeicTBa  JUIL  TEKYLIEro  KOHTPONS  YCIIEBAEMOCTH,
IPOMEKYTOYHON aTTECTALUH 110 UTOraM OCBOEHHUS THCLMILUTUHEI PEeICTABICHbI B
II0JIHOM OOBeMme.

Bunbl OLEHOYHBIX CpPENCTB, BKJIIOYEHHble B MpPENCTABICHHEBIH (OHL,
OTBEYAIOT OCHOBHEIM IpuHLUNAM Gopmuposanus GOC.

PaspaboTaHHbIl M TpeNCTaBIeHHBIN [ SKCIEPTU3bl (OHI OLIEHOYHBIX
CPEACTB  PEKOMEHIYeTCss K  MCIONB30BAaHWIO B  IIpolecce  MOATOTOBKH
00yuaroImXcs 110 yKa3aHHOMY HalpaBIeHHIO.

[Ipencenatens y4eGHO-MeToAMYECKOH

KOMHCCUH (PaKyNbTeTa KOMITBIOTEPHBIX

CUCTEM u UH(OPMAITHOHHEIX *

TEXHOJIOTUH 7/ Berposa H. H.
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