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1. HEJIK U 3AJJAYHU OCBOEHUS TUCIHUTIJIUHBI

Llenbro ocBoenus aucuMinbbl «KoMIBIOTEpHOE MOIETHPOBAHME, SBJIAETCS H3YUCHHE
METOJIOB MOCTPOCHHUS MOJEJIEN HABJIEHUH W TIPOLECCOB M3 pasHbIX objacTeid 3HaHMS,
O3HAKOMJIEHME C HEKOTOPBbIMH THIHYHBIMH 3aJa4aMH KOMIIBIOTEPHOTO MojelupoBanus. [lpu
7TOM Y CTY/ACHTOB BbIpa0aThIBAETCSA MOHMMAHHE TOTO, YTO 3HAYMT MPUOIIMKEHHO PEIUUTD TY HIIH
HHYIO TIPDHKJIa[HYIO 3ajady, YMCHHE IPaMOTHO CTaBUTh 3aJaud, paspabaTeiBaTh MOJENH,
1o 0MpaTh METO/IbI PEIICHHs], CO3/1aBaTh AITOPUTMBI PELIEHMS FTUX 3a1a4 Ha DBM, 3anuceiBars
HX B (popMe mporpamMM, MPOM3BOAMTE OTJIAAKY NPOrPaMM, MHTEPHPETHPOBATH MOJYYCHHbBIE
pe3yabTaTbl M YTOYHATb HA OCHOBE 9TOI0 aHalM3a [OCTPOeHHBIE MoJeid. M3yuenue
AUCLUUIUIMHBL  «KOMIIBIOTEpHOE MOZETMPOBAaHUE» OTKPHIBAET LIMPOKHE BO3MOKHOCTH JUIs
0CO3HAHHs CBSI3M HH(POPMATHKM C MATEMATHKOM U JAPYTMMH HayKaMu.

Passusaiowasn yenv, GOPMHPOBAHUE y CTYICHTOB JIEMEHTOB HAYYHOI'O MHPOBO33PCHMUS
Ha OCHOBEC M3y4eHHs OOLIHOCTH MPOTEKaHUss HHGOPMALMOHHBIX IIPOLECCOB B CHCTEMAX
PA3IMYHOM IIPHPO/BI (COUMATBHBIX, OHONTOTMYECKUX, TEXHHYECKUX ); PA3BUTUE ONEPALMOHHOIO
MBILUICHHS HAIIPABICHHOTO Ha BBIOOD ONTUMAILHBIX JCHCTBHH, HA YMEHHUE [UIAHUPOBATH CBOK)
JACATCIIHOCTE M NIPEIBUACTb €€  pe3ynbTaThl, (OPMHPOBAHHE HABBLIKOB [PAMOTHOIO
110J1b30BaTes IepCOHAIbLHOU DBM.

lpakmuueckas yeno, GOPMUPOBAHUE CHCTEMATH3UPOBAHHBIX 3HAHMIA B 00J1aCTH METOIOB
MaTeMaTU4YeCKOro U KOMIIbFOTEPHOIO MOJICTHPOBAHUS.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucunninna «KoMIbIOTEpHOE MOJIEMPOBAHKME» SBISETCS 0053aTeIbHON IUCLAILIMHON
BApUATUBHOH YacTH y4eOHOro riana Hanpasienus 44.03.05 «[lenarornyeckoe o6pa3oBaHusi».

M3yyeHne MUCHMIINMHBL IPENOIAraeT MPaKTHIECKOe yMEHHEe PaboThl HA NEPCOHAIBHOM
KOMIIbtoTepe. [l u3ydenus Kypca HEOOXONMMBI HAuyalbHble 3HAHHA [0  CJCAYIOLHAM
mcnunindam:  «Cospemennsie  WUT»,  «BpluvciaurenpHas — mMaTeMaTHKa». «Teopus
BEpOSATHOCTEH », «MaTemaTuueckuit aHanusy», «Duzuka.

Kypc nmeer npakruyeckyio HanpasjieHHOCTb. [l MPOBENCHUS 3aHATH peKOMeHyeTCs
HCIOJIL30BATH PA3JIMYHBIE MATEpUATIbl Ha YJICKTPOHHBIX HOCUTEIISX, 0CTYI BO BHYTPEHHIOK CETh
YHUBEPCHUTCTA, a TAKIKE BO BCEMHUPHYIO ceTb MHTepHeT. [1poao/mkuTebHOCT AUCIUILIMHEL - |
y4eOHbIH cemecTp.

Kypc 3aBepiiaercs sx3amenom.



— CMOCOOHOCTB K cCaMOOpraHu3aluu u camooOpasosanuio (OK-6);
— TOTOBHOCTBIO pEATU30BBIBATH 00PA30BaTE/IbHBIE MIPOIPAMMBI [0 Y4eOHBIM IIpEAMETaM B
COOTBETCTBUH ¢ TpeDOBaHUAMH oOpa3oBaTenbHbIX cTanaapros (ITK-1);

- FTOTOBHOCTBIO HUCIIOJIb30BaTh CHCTEMATU3UPOBAHHBIE TEOPETHUECKHE U MPAKTUYECKUE 3HAHUS 1A
IIOCTAHOBKH M PELLUEHHUsI MCCIIEI0BATENILCKUX 3a1au B 0baactu obpazosanus (ITK-11).

B pesynbrate 0cBOGHHS AUCHUILTHHBIOO yYAIOIIUHCS TOJKEH:

3HATh: OCHOBHBIC BHIbI MOJCIUPOBAaHMs, METOIbl (OpMaTU3alUK, aIrOPHTTMHU3ALUH M
peann3aunu Mojeneit Ha IBM, HHCTpyMEHTapHiit KOMITBIOTEPHOTO MOJIETMPOBAHMSI:

YMETb: CO3J1aBaTh MOJICJIM PA3/IMYHBIX MIPOLECCOB HA KOHKPETHOM SI3bIKE MPOIPAMMHUPOBAHHUS U1K
C UCIOJIb30BAaHUEM MHCTPYMEHTAIILHBIX CPE/ICTB;

BJIQICTh: NPUHLIMIAMH TOCTPOCHUS MaTeMaTHYECKHX MOJeNel, KyJIbTYpOH MbIILICHMS,
CIIOCODOHOCTLIO aHAIN3A.

4. CTPYKTYPA U COAEP)KAHUE JUCUUIIJIMHBI (MOLYJI5])

OO0Las Tpy10eMKOCTb IUCLMILIHHBI COCTABIISET 3 3aUEeTHBIX €MHULb, 108 yaca.
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COJAEPKAHUE JUCIHHUIIJIMHBI
[lonstne "mozmens". MojenupoBaHue Kak METOJ MO3HAHMS. HarypHble ¥ abcTpakTHbie
MOJeIHM. BHIbI MOJENMpOBAaHUS B E€CTECTBEHHBIX M TEXHHYECKMX HayKax. KoMIbroTepHas

Moziestb.  Mudopmannonnsie Mozenmd. OOBbEKTHI M HMX CB3H. OCHOBHBIE CTPYKTYpbl B



HHpOPMALMOHHOM MojiepoBaHuH. [Ipumepbl MHMOPMALMOHHBIX Moje/el. MateMaTnyeckie
MozenH. MiMuTaumoHnHoe mojenupoBanue. MoJend AMHAMHYECKHX CHCTEM. JTalbl M Leld
KOMIIBIOTEPHOTO  MOZeHpoBanus. MojenupoBanue  Qusnueckux mnpoueccoB. CBoGOAHOE
la/ICHHE Tea C y4E€TOM CONPOTUBICHHS cpelibl. JIBMKeHHE Tena, OpOLICHHOIO MO YIJIOM K
FOpU30HTY.  JIBHKEHHE HEOeCHBIX Ten. JIBHXKEHME 3apsiKEeHHbIX uacTHil. Kosebanue
MaTEMaTH4ECKOro MasTHUKa. MojiennMpoBanye mpolecca TerIoNnpoBOIHOCTH CTepsKHs. Moeis
nonyisitiud. Pasiuunele Noaxoapl K KiacCHQUKaUMM —MaTeMaTH4yecKuX mojeleil. Moenn ¢
COCPCIOTOYEHHBIMH U PAaClpe/Ie/ICHHbIMH NapaMeTpamMy. JIeCKpUNTHBHBIE, ONTUMH3ALMOHHBIE,
MHOTOKpUTEpHaAJIbHBIE, UrpoBbie MOJe/NH. CHCTEMHBIH MOJXO0J B HayuHbIX HCCIIEI0BAHHSIX.
YHCICHHBIH SKCIIEPUMEHT. Clly4aliHOH BenuuuHbl. MOJENUpOBaHHE — CHCTEM MaccoBOI'O
00CTy)KUBaHHUS.
Tembl TeKLMOHHBIX 3aHATHI

Tema 1: Ilonsatne "mozmens". MoaenupoBaHue Kak METO [O3HAHMSL. HarypHbie u
abCTpaKTHbIE MOJIEH. BUABI MOIEIMPOBAHUS B €CTECTBEHHBIX H TEXHUUYECKUX HayKax.

Tema 2: KommnbiotepHas monens. MupopMmannonnsie momenn. OObeKThl M HUX CBS3HL.
OCHOBHBIC CTPYKTYPbl B MH)OPMAMOHHOM MOJIEIMPOBAHUH. IIprMepbl UHGOPMAIIMOHHBIX
MO/JEJIEH.

Tema 3: Drtanel ¥ HeIM KOMIBIOTEPHOro MozenupoBanms. CHCTEMHBIA MOJXOT B
Hay4HBIX MCCJICJI0BAHMAX. UHCICHHBIH SKCEpUMEHT. Ero B3auMOCBS3M ¢ HATypHbIM
SKCIIEPUMEHTOM U TEOPHEH.

Tema 4: MopennpoBanue Qusnueckux npoueccoB. CBOGOIHOE MaJeHUHE Tela ¢ y4eTOM
COMPOTHB/IEHUS cpeabl. MoempoBanye GU3NUECKUX NPOLECCOB. JIBHKEHHE Tella, GPOILEHHOIO
MO/ YIJIOM K FOPHU30HTY €3 yyeTa CONPOTHBIEHUS BO3LyXa.

Tema 5: KomnerorepHoe MozenupoBanue B 5k010run. OCHOBHbIE TOHSTHSL.

Tema 6: KomnbioTepHoe MoienpoBaHue B 9K0JI0rHU. Moeb NOMYJISIIHH.

Tema 6: KowmmbloTepHoe MojenupoBanHHe CiydaiHbIX npoueccoB. MopenupoBanue
HOCJIC10BATE/IPHOCTEH HE3ABUCHMBIX M 3aBHCHUMBIX CIyYalHbIX MCHbITaHui. Mojenuposanue
(pusuueckux npoueccos. JIBuKeHHE Tena, GPOLIEHHOTO MO YIJIOM K TOPHU30HTY C YY4ETOM
COIIPOTUBIICHHUS BO3/IyXa.

Tembi 1aGopaTopHbix paboT

Tema 1: Mozenuposanue dusuueckux npoueccos. JIBUKeHHE HEGECHDIX TEJL.

Tema 2: Monenuposanue dusuueckux npoueccos. [Buskenne 3apsKEHHbIX YacTull.

Tema 3: MonenupoBatne Qusndeckux MPOLECCOB. MoaenupoBanue rpouecca
TEIJIONPOBOAHOCTH CTEPIHKHS.

Tema 4: KomneioTepHoe MofenupoBanue B SKoIOruH. Mojesb HOMYJISIUUKA  C



BHYTPHBHUJ0OBOU KOHKYPEHITHEH.

Tema 5: KommpioTepHoe MoJeIMpoBaHHe B 5KOJIOTMM. Mojenb HOMYISUHH ¢
MEKBHIOBOH KOHKYPEHIIMEH.

Tema 6: KommbioTepHoe — MomenupoBaHde — ciydaifHBIX — HpomeccoB.  MeTon

CTATUCTUYCCKUX MCIBITAHUH.

S. OBPA3OBATEJIBHBIE TEXHOJIOT' UH

B pamkax peannsanmu nauHo# JUCIMIUIMHBL HCMONB3YIOTCA CIIEAYIONMMAE 06PA30BATEIbHBIE
TEXHOJIOTHH: TEXHOJIOTUs MPOOJIEMHOr0 OOYYeHHs, PYYHOE MCHOJIHEHHE IIPOrPaMM, METOj
MPOCKTOB, HMHUTALMOHHOE MOJCIMPOBAHHE, WH/MBUAYANIbHbIE M [PYIIOBLIC 3aJaHds 1IPU

NPOBEJEHUH NPAKTUYECKUX 3aHITHH.

Ha 3aHsiTHsX KaKabli CTYJEHT MOTydYaeT MHAMBHIYAlbHOE 3ajaHKe, HAIPABICHHOE Ha
(hopMHpOBaHHE KOMIETCHLMH ONpe/Ie/leHHbIX NaHHOW paGoyeid nporpammoii. Bo  Bpewms
BLIMOJIHCHUS  3a/laHUi B y4eOHOM ayJMTOPMM CTYNEHT MOXKET KOHCYIbTHPOBATHCS ¢
fpenojiasaresieM, onpeaeinsTh Hanbonee 3pHeKTHBHBIC METO/IBI PEIIEHHS TTOCTABICHHBIX 34/1au.
Ecim KaKas-TO 4YacTb 3aJlaHMsl OCTACTCs HE BBINOJHEHHOM, CTYICHT MOKET POJOTAKUTL €
BBbINOJIHEHHE BO BPEMsI BHEAY IMTOPHON CaMOCTOSITE/IbHON paboThL.

JL1s1 OLleHMBaHUs Pe3yIbTaTOB H3YYeHUS MUCUMILTMHBI HCIOJIB3YETC OALTbHO-

PEHUTUHIOBAsi CUCTEMA.
st Gonee riryGokoro M3ydeHWs: MpeaMeTa IperoiaBareb MPEIOCTaB/IAET CTYJICHTaM

JJICKTPOHHBIC y‘{€6HbI€ KYpChl H I/IH(l')OpMaLII/II-O O BO3MOJKHOCTH HCHOJIb30BAHHUS CCTCBBIX U

[/[HTCpHeT-pQCprOB [10 paszjacjiaM JUCHUIIJIUHBI.

6. OIHLEHOYHBIE CPEACTBA JJIA TEKYHIETIO KOHTPOJIA
YCHEBAEMOCTH, MPOMEXYTOYHOM ATTECTALMH 1O HTOIAM
OCBOEHUsA AUCHUTIJIUHBI 151 YYEBHO-METOJAUYECKOE
OBECHEYEHHUE CAMOCTOSITEJIbHOM PABOTbI CTYAEHTOB

KOHTPOJIbHBIE YYEBHBIE 3AIAHUA JJIs1 IPOBEJAEHUS PEUTUHI-KOHTPOJIS
Ne 1 (o6pa3sen 3aganuii)

1. Kaxkoe BBICKa3bIBaHHE HanboJIee TOYHO ONIPEACIIACT IOHATUE «KMOJEJIb»:

1) TOYHas KOIMs OpUI'HHaIa;

2) OpHMrMHal B MUHHATIOPE;

3) 00pa3 opuruHaa ¢ Hanbosee NPUCYIMMHE €My CBOMCTBAMH:
4) HAYaJIbHbIK 3aMbIcen Oyyuiero oobexTa?

(3]

KOMHLFOTepHOG MOJACIUPOBAHUC — ITO.



1) NponecC MOCTPOCHHUS MOIECIIU KOMIIBIOTEPHBIMHU CPE/ICTBAMMU

2) IPOLECC UCCIeA0BaHKS OOBEKTA C NOMOIIBIO IO KOMITLIOTEPHON MOACIIH;
3) MIOCTPOCHUE MOJIENIM Ha YKpPaHe KOMIIbIOTEpa;

4) pEUICHHE KOHKPETHOH 3a/1a4u C NOMOIIBIO KOMITBIOTEPA.

3. BepbasibHO# MOIeIIBIO ABISETCS:

1) Mojeab aBToMOOUIIS; 2) COOPHUK MPABUII JOPOKHOTO BUIKEHHUS;

3) (opmyIia 3aK0OHa BCEMHPHOTO TATOTEHHUS,
4) HOMEHKJIaTypa CIMCKa TOBAPOB Ha CKJIaJe.
4. MaremaTHuecKoii MOJIENBIO SBIISIETCS:

1) Mozesb aBTOMOOUJIS;

2) COOPHHMK MPaBUIT IOPOIKHOIO JABUIKEHUSI;

3) (hopmyita 3aK0Ha BCEMUPHOTO TATOTEHUS,

4) HOMEHKJIaTypa CIIMCKa TOBApOB Ha CKJIAJIE.

5. MupopMaliioHHON MOJIEIILIO SBASETCS:

1) MO/JI€/Ib ABTOMOOMJIA;

2) COOPHMK ITPABUIT IOPOKHOTO JIBUKCHHUS,

3) (popmyia 3aKoHa BCEMHPHOTO TATOTEHHUS;

4) HOMEHKJIaTypa CIIHCcKa TOBApOB Ha CKJaje.

6. K neTepMUHHPOBaHHBIM MOE/ISM OTHOCHTCS:
1) MOJIeJIb CITy4aiHOro Oy /1aHus YaCTHIIbL;

2) Mojieib GOPMHUPOBAHHS OYEPEIH;

3) MOJeJTb CBOOOIHOIO MaJIeHUs] Teia B CPE/IE C COMPOTUBICHHEM:
4) MOJIEJIb UTPBI «OPe/I—PELLIKa».

~1

K croxactnyeckum MOACJIIM OTHOCUTCH:

1) MOJ/Ib IBUKEHHS Te/1a, OPOLIEHHOTO MO/ YIJIOM K TOPH30HTY;

2) MO/i€j1b OPOYHOBCKOTO JBUIKEHUS,

3) MO/Ie/Tb TassHMs KYCOYKa JibJia B CTaKaHe,

4) MO/Ie/b 00TEKaHHs ra30M Kpblia caMoJieTa.

8. [ocienosarensHocTs 9Tan0B MOAETMPOBaHHS:

1) 11eJ1b, OOBEKT, MO/IENb, METOI, AITOPUTM, TIPOrpamMma, IKCIIEPUMEHT, aHAIU3, YTOUHEHHE,
2) LEIb, MOJIETTb, OOBEKT, AITOPUTM, IPOrPaMMa, SKCTIEPHMEHT, YTOYHEHHE BbIOOpa
00BeKTa;

3) OOBEKT, LEb, MOJIe/b, DKCIIEPUMEHT, nporpamma, aHajiu3, TECTUPOBAHHE;

4) 00BEKT, MOJICIb, LEIb, AITOPUTM, METO/L, IporpaMmMa, SKCIEePUMEHT.

9. MHykTHBHOE MOACIMpOBaHHE NIpeoaraeT:



1) TMIIOTETUYECKOEC OITMCAHUE MOJIEIIH,

2) pELIEHHE 3aJa41 METOJIOM WHYKIIHH;

3) pCLICHHE 3a1a4U JA€TYKTUBHBIM METOA0M;

4) IOCTPOCHHUE MOJIC/IN KaK YAaCTHOTO Cllyyas rI00aIbHBIX 3aKOHOB IPUPO/IbL.
10. JlenyKTHBHOE MO/Ie/TMpOBAHHE TIPEAIOIaraeT:

1) 'HNOTCTUYECKOEC OIIMCAHUE MOJIEIIH,

2) pelIeHHE 3a]1a91 METOI0M HHIYKIIHY;
3) pelLICHUE 3a1a4H JIeTyKTHBHBIM METOIOM;
4) MOCTPOCHUE MOJIENIH KaK YaCTHOIO CIyyast I0GaIbHBIX 3aKOHOB HPUPOIBI.

11. KomnproTtepHslit sxcnepument — 370:

1) pEIIEHKE 3a/1a91 Ha KOMIIBIOTEPE;

2) MCCJICJIOBAHHE MOJICITH C IIOMOIIBIO KOMITBIOTEPHON MPOrpaMMBbl;

3) MOJKIIOYCHHE KOMITBIOTEPA [UTst 00pabOTKH (PU3UYECKHUX IKCIIEPUMEHTOB;
4) ABTOMATH3MPOBAHHOE YIIpABJIEHHE HH3UUECKUM YKCIIEPUMEHTOM.

KOHTPOJIbHBIE YYEBHBIE 3AJIAHUS 1151 NMPOBEJAEHUSA PEUTUHI-KOHTPOJISA
Ne2 (obpasen 3aganmii)

1. HerpepbiBHas Mo/Ie/b YMCIICHHOCTH NOMYJIALMH, 6e3 yuyeTa BHYTPUBUI0BOL KOHKY-

PEHUMH (I— CKOPOCTb POCTa YMCIEHHOCTH, K — npeienbHas MIoTHOCTb HACBIEHHS):

1) dN/dt=rN/(1 + N);

2) dN/dt =rN;

3) dN/dt =1(K - N);

4) dN/dt=r.

2. Henpepeisras (jloructuyeckas) MoJe/b YMCIEHHOCTH MOMYIALME ¢ YyYETOM

BHYTPHBHI0BOH KOHKYPEHLHH (I' — CKOPOCTh pocTa YhcaeHHocTd, K — npeesshas

IUIOTHOCTh HACHILIEHHUS ):

1) dN/dt = rN/(1+N); 2) dN/dt = rl1IK - N)/K;

3) dN/dt=r(K-N); 4) dN/dt =r.

6. Moiesib MEXBHIOBOM KOHKYPEHIIUH «XUIHUK—XKepTBa» (N T, 8 — YUCIEHHOCTb,

4) dNJdt = rxNx(Kx - N2)/Kx; dN2/dt = r2N2(K2 - Nx)/K2.

3. Mozeiib MeKBUIOBOH KOHKYPEHIMH «XMIHUK—KepTBa» (Nb I, a — YUCIIEHHOCTb,

CKOpOCTH poCTa ¥ KOYQ(UIHMERT CMEPTHOCTH MOMYISAUHH KepTBbI; J1/2, b,q — uyHCcaCHHOCTD,

3bbekTHBHOCTE 100bI4H 1 KOYGGUUMEHT CMEPTHOCTH HOIYJISLIMKA XUIIHUKA):

1) dNx/dt = rNx - aNxN2, dN2/dt = bNx - qN2;

2) dNi/dt = rNx - aNxN2, dNJdt = abNxN?2 - qN2;

3) dNJdt *rNx(Nx - N2 - aN2), dN2/dt = aN2 (N2 - Nx - qNx);



4) dNJdt = rNx - aN2, dN-Jdt = bNx - gN2.
4. B umutanronnoi moaenn «Kuzuby (J1. Konseit) konmdectso CTallMOHAPHBIX
KOH(pHUTyparmii:

1)2; 2)3; 3)4; 4) Gonee 10.

L

KOHTPOJIbHBIE YYEBHBIE 3AJIAHUS 1151 IIPOBEJIEHUS PEATHHI -

KOHTPOJIA Ne3

KOMHbIOTepHaSI MOZEJIb «OYEPEAb» HE MOXKET OBITh IIPUMCHECHA 1J1d

ONTHMHU3ALKMHU B CIICAYIOLINX 3a/ayax:

D
2)
3)
4)

o

00CTy)KHBAaHHE B Mara3uHe;

Tesne(pOoHHAs CTaHIH;

KOMIIBIOTEPHAs CETh C BBIICIECHHBIM CEPBEPOM;

CIIOPTHBHbIE COPEBHOBAHMS.

B Mozenu «ouepens» ciydaitnbiii nponece (GopMHpOBaHUS OYEPEIH ABISICTCS:
MapKOBCKHM;

HEMAPKOBCKUM;

JIMHEHHbIM;

KBa3MCTALMOHAPHBIM.

I[J'Iﬂ MOJICIIMPOBAHHS OYE€PEAH MEHEE BCEIO MOAXOJIUT pacnipeaciacHue

AJTUTEIIBHOCTH OXUJIAHUS .

D)
2)
3)

4)
4.

PaBHOBEPOSITHOCTHOE;
ITYaCCOHOBCKOE€;
HOpMaAJIbHOE,
SKCIIOHCHIIMAILHOE.

IlycTs aBTOOYCHI IBUTatoTCs ¢ HHTEpBANOM B 10 MuHYT. KakoBo cpejiHee Bpems

OXHM/IaHUs TPpaHCIIOpTAa HAa OCTAHOBKE I[IPU HAJIMYHUHU OJIHOI'O Mapuaipyra:

1)

10 muH; 2) O MuH;

3) 5 muH; 4) He onpeeneHo?

5.

[IycTs aBTOGYCHI BUTAIOTCS ¢ HATEpBaOM B 10 munyT. KakoBo cpennee

BPCM3l O3KH 1aHUs! TPAHCMOPTA HA OCTAHOBKE NP HAIMYKMH JBYX MapIIPYTOB:

1) 5 MuH; 2) menee 5 MuH;

3) Oonee S muH; 4) 10 Mmun?

6.

Mertonom ciiyyaiHeIX UCTIBITAHKH (METOX Monte-Kapiio) HeBO3MOKHO BBIUHCIHTD:

1) uncno s; 2) naowane;

3) uncna PuboHayun; 4) KOpeHb YPaBHEHHUS.

7.

C NOMOLIBIO MMHTALHOHHONW MOJENH CIIY4aiHOro OMy:KAaHUsSl TOYEK HEBO3ZMOIKHO



U3y4aThb:

1) 3aKOHBI UJI€AJILHOIO rasa;
2) OpOYHOBCKOE JBUKEHUE,
3) 3aKOHbI KHHEMATHKH,
4) TEINJIOBBIE MPOIIECCHI.

IMMPOMEXYTOYHASI ATTECTALMSA IO UTOT'AM OCBOEHUS AUCHUITVIMHbI

BOITPOCBHI K 9 K3AMEHY

1) KommnerorepHoe Mopenuposanue u ero ienm. Ilpumepsl 1 kinaccupukaums
MO/JIEJIeH.

2) JTanbl KOMIBIOTEPHOTO MOJIEIMPOBAHHS.

3) Monennpopanue aBHKeHuUs Tena, GPOIIEHHOTO 1101 YIJIOM K TOPH30HTY 0€3 yuera
COIIPOTHUBIIEHUS BO3/IyXa.

4) MojienupoBanne IBHKEHHs Tela GPOIIEHHOrO 1101 YIJIOM K FOPU30HTY C YYETOM
COTIPOTHUBJICHUS BO3/TyXa.

5) MoaenupoBanue ABUKeHHs HEOECHBIX TeJl.

6) MoaenupoBaHue B 9KOJIOTHHE: OHOBHIOBAS MOJIEND C JUCKPETHBIM BPEMEHEM.

7) MoenupoBaHue B 9KOJIOIHH: OJHOBUIOBAS MOJIEND C HEIPEPBIBHLIM BPEMEHEM.

&) MoaenupoBaH#e B 9KOJOTHHA: MOJIETb MEXKBH,I0BOI KOHKYPEHIIUH.

9) MozieMpoBanye B 9KOJIOTHU: MOJIENb MAPA3HT-XO35KH.

10) MonenupoBanue cirydaiftHbIX IPOLECCOB.

1) [Ipumepsr Mozteneli ¢ uenonb30BaHMeM CiTydaifHbix MPOLECCOB:  CllydyaHoe

Ousykianue, Metox MonTe-Kapio, 3agaua Broddona.

12) MoenupoBanye cirydailHBIX IIPOIECCOB B CHCTEMAX MACCOBOLO 00CTyKUBaHHUS.
13) Mmutaunonnoe monenposanue. [IpuMepbl HMUTALKOHHBIX MOACIICH.
14) Jubdepennuanbuble  ypaBHEHHS -  OCHOBHOI afnmapar  KOMOBKOTEPHOTO

MAaTCMAaTHUCCKOrO  MOACIUPOBAHUs (ONpPE/ENEHUs, YCTOBHSL PA3pEIIMMOCTH, HPUOIMIKEHHOE
pelIeHHE Ha KOMITBIOTEPE ).
3AJAHUSA NJIs1 CAMOCTOSITEJIBHOM PABOTbDI

Tema: OcHoBHble nOHATHS KOMIBIOTEPHOro MojejupoBanus. KomnborepHoe
MoOJeJIMPOBaHHe B PU3HKeE.

. Kakue npuuunbsl  06ycloBIHBAIOT 0COOYK0  3HAYUMOCTH  KOMIBIOTEPHOI'O
MOJCTMPOBaHus B HU3HKE?

2. Kakue aHaIoruu mpoBoAATCS MEXKIY PeabHbIM 1 KOMIIBIOTEPHBIM IKCIIEPUMEHTAMH 7

3. Tlouemy mpu wccnenoBanuu —peabHbIX NPOLECCOB  JBMIKEHUSI TeJl HYKHa



A depentmanbaas Gopma 3akonoB Herotona?

4. Kak 3aBUCHT CHla CONPOTHBIICHHS OT CKOPOCTH JIBHIKYIIErOCS Tea?

5. Kakast 13 COCTaBISIOUMX CHIIBI CONPOTHBIICHUS - TMHEHHAS WITH KBAIpATHIHAS - oyner
AOMHMHHUPOBATD IPH NOIPYKEHUH B BOJIY MOJIOrO CTAlILHOIO Mapa - Oatuckadha auaMerpom 2 M 1
C TOJIIMHOHN CTEHKH | CM NPH JIOCTUIKEHUH UM [OCTOSHHON CKOPOCTH MOTPYKeHUs?

6. [louemy y4eT CuIIbl COMPOTUBIIEHHS CPE/Ibl JIENIaeT MHOTHE, H3BECTHDIE M3 HIKOJIBLHOIO
Kypca Qpusuki mozenu, Gosiee peaucTHyHbIME? [IpUBEIMTE NPUMEpbI TAKHX MO/IeIei.

7. Kak nago mpeoGpasoBath (OpPMYITMPOBKY COJEpKATeIbHON 3a1auu, opexae yem
IPUCTYNATh K €€ PEUICHUIO?

8. Kak MO)HO 0TOOpa3uTh pe3ysibTaThl MOAETHPOBAHHS B 3a1a4€ 0 CBOGOIHOM [aleHHH
Tel1a B HauboJiee y100HOU A1 BocpusTUs opme?

9. B 4eMm mnpeumymiecTBa W HEZOCTATKM MOJETHPOBAHHMS C TOMOIIBIO COCTABICHMUS
IPOrpaMM H € UCIOJIb30BAHHEM TaOIMYHBIX [TPOLECCOPOB?

I1. KakoBa TpaekTopus IBHKEHHS Tena, GPOLIEHHOTO IO YIJIOM K FOPU3OHTY, IpH
OTCYTCTBHM CONPOTHBIIEHHS Cpebl? Kak MeHseTcs dTa TpaeKTopHs KAuecTBEHHO MPH HATHYMK
CHJIBHOT'O CONPOTHBJICHHS?

12. Jlnst wero npousBoauTes 06e3pasMepHBaHHe BEIHYUH, XapakTEPU3YIOUIUX JIBUKEHHE?
Bo3smouken Jn 3 pacemarpupaemoii 3anaue apyroii cioco6 obe3pa3zmepuBaHms?

13. Cnenaitte cpaBHHTE/IBHBIA aHAIN3 XapAaKTEPUCTHK JBHIKEHHs TeJla, OPOLIEHHOrO MO/
YIVIOM K TOPH30HTY, € y4€TOM M 03 yyeTa CONPOTHBIIEH s BO3yxa. Kak oHu GyayT H3MCHATHCA
¢ YBEJIMYECHUEM HAYaTIbHOMU CKOPOCTH?

Tema: Mogenuposanue B YKo0J10run

1. B 4em oTiIM4He KIacCHUYecKoi YKOJIOTHH OT COBPEMEHHOMU?

2. Kakue npobeMbl paccMaTpHBaIOTCs B KIACCHIECKOH KOOI MUY

3. Kakue BHZbI B3aMMOJCHCTBHS OPraHM3MOB MPHHATO paccMaTpuBaTh B KJIaCCHYECKOH
9KOJOTUH?

4. Kaxue uenu npecieryloTes NpH COCTaBIEHHH MATEMATHUECKHX MOICIICH B HKOIOIHH?

5. B uem BblpakaeTcs crienu(puka GHOIOHYECKUX CHCTEM B OTIHYHE OT PacCMOTPEHHbBIX
paHee PU3MYECKUX U MEXAHUUYECKUX CHCTEM?

6. YT0 NOHMMAIOT MOJ KOHKYpeHLHedl B OHOIOrum? BHYTPUBHIOBOH KOHKYPEHILIMEH?
MEKBHIOBOH  KOHKYPEHLHeH? KakoBbl HMCTOUHMKM KOHKYPEHUMH, M  Kak KOHKYPEHL s
YUUTBIBAETCH B IPUBEACHHBIX MOJIENSX?

7. Kakue pe3yibraThl MOryT GbITh MONYYEHbI ¢ MOMOIIBIO NpOCTEHLIEH MOJIENIH PocTa
AMCICHHOCTH MOMYJISLUMK ¢ IMCKPETHBIM Pa3sMHOKeHHeM? KaKk H3MEHATCA 9T Pe3yIIbTaThl, eciiu

Y4€CTb HHTCHCUBHOCTL KOH KprHLIHI/I?



8. Kak mnoctpouts (azoByl0 auarpaMMmy IMHAMHKH YHCIEHHOCTH MONMYJISIUUNA
JUCKPETHBIM pa3MHOKeHUEM ?

9. Pente 3anauy, noay4nB BCe YETBIPE CIOCOOA H3MEHEHHS YHCIEHHOCTH HOMYJIAIMA B
MOJICJIH BHYTPUBHUOBOH KOHKYPEHIIHH.

10. Pewmte 3anady, moctpouB (a3oByro JHarpaMMy B MOJEIH MEXBMJI0BOM
KOHKYPEHIIHH.

11. Kak BeiBOIMTCS JlorucTHYecKoe ypaBHeHHe? KakoBO aHaIMTHYECKOE pELIEHHE TOrO
ypaBHeHHUs? KaK B HEM yUHTBIBACTCS BHYTPUBH/IOBAS KOHKYPEHIHS?

12. [To kaKoMy NPUHILHMITY 3aITUCHIBAETCS MOJIEIb MEKBHUI0BOM KOHKYPEHIIHH?

13. Kakue pe3ynbratbl MOryT ObITH MOIYYEHBI C MOMOIIBIO MOJEIH MEKBHIOBON
KOHKYpEHLHH?

14. Kaxune dakTopsl HeoOX0MMO y4ecTh npu pa3paboTke MOJIENH CHCTEMBI «XHUIHUK -
KepTBay?

15. Kakue pe3ynbTaTbl MOTYT GbITh MOTYUYEHBI C TIOMOLIBIO MOIEH «XUUIHUK-KEpPTBa»?

16. SIBiisieTcs M MCIIOJIB30BAaHHE CTOXACTHYECKHX MOJENEH B MCCIECIOBAHNN HBOJIOLHH
NONYJIALMHA OTPAKEHUEM 3aKOHOMEPHOCTEH peanbHoro mumpa? B kakoif Mepe CIy4yanHOCTh
IIPOSIBIISICTCA B OMOJIOIHYECKUX MpoLeccax?

17. Tlonyunte camOCTOATENBHO BCE DPE3yNBTATBI, KOTOPbIE NPUBEJEHbl B IpUMeEpax
AHHAMHMKH YUCJIICHHOCTH NOMYJISALUMN C HENPEPBHIBHBIM Pa3sMHOKEHUEM M B CHCTEME «XHIIHUK-
KEPTBaAy.

Tema: MoneaupoBanue ciryuaiiHbIX nponeccos

I. Kakue ciydaitple COOBITHS — HA3BIBAIOT JIOCTOBEPHBIMH? ~ HEBO3MOKHbBIMU?
HECOBMECTHMBIMU? MIPOTHBOIOJIOKHBIMU?

2. Jlafite Kiiaccuueckoe onpesieieHHe BEPOSTHOCTH CIy4alHOro coObITHA.

3. B uem 3akmo4arotcs TeopeMsl ciokeHus u YMHOXEHHS BEPOSITHOCTEN?

4. Chopmynupyiite JIOKalIbHYIO U MHTErpallbHyl0 TeopeMbl Jlamiaca st BEpOATHOCTH
[OsABJICHUS 3a/1JaHHOTO YUC/IA CIIyYalHBIX COOBITHH.

5. Cdopmynupyiite Teopemy BepHYIIH Ui OUEHKH YacTOTBI MOSBICHMS CllydalHbIX
COOBITHH IIPH HE3ABUCHMBIX [IOBTOPHBIX HCIIBITAHHUSX.

6. Yro Takoe cnyuaiiHas BeTMUMHA THCKpEeTHAS? HeIpepbIBHAs ?

7. Jlaiite onpenenenne GyHKIUH pacIpesenenus HEIPEPBIBHON CIIYYaHO! BeIUYMHbBI U
[IOTHOCTH pacipe/ie/ieHus.

8. YUro Takoe MaremaTHueckoe OKMAAHHE W AMCHepcUs Clay4alHoi BeaH4YuHbl (1pH
AHUCKPETHOM W IIPH HENPEPHIBHOM paclpeie/eHusx)?

9. Kakoe pacnpenenenne HasbiBaercs HOpMalbHBIM? B dyem ocobas 3HAYUMOCTD



HOPMaJIbHOTO pacHpe/ieieHus B TEOPUH BEPOATHOCTEMN?

10. Yro Takoe He3aBuCHMas OBTOPHAs BeIOOpKa? Kak HaxomsTcs BbIOOPOYHBIC CPEaHHC?
BbIOOpOUHbIE JUcHepcHU? B KakuX CBA3SX OHH C MaTeMaTHYECKHM OKHIAHMEM M JUcrepcue
Clly4aHOW BEJUYMHBI?

I'1. Kak nocTpouth ructorpaMmy BBIGOPOYHOIO pacHpeieieHus CIIyYaliHOW BEJIMUYMHbBI?
Kak 110 Hei cynth 0 QyHKIMH pacrpeaeneHus?

12. Kakumu cBOMCTBaMH J0/DKHA 001agaTh TOYEUHAs OLEHKA napamMeTpoB (yHKIMH
pacnpeaeneHus?

13. Kak oueHHTh OTK/IOHEHHE BBHIGOPOYHOTO CPEJHEr0 OT MATEMATHYECKOTO OMKHIAHMS
MpH MAJIOM 4HCIIe UCHIBITAaHUH? pU OOJBLIOM YHCIIe UCHBITaHUH? UTO Takoe 10BEPUTEIbHBIN
HHTEpBaN?

14. Chopmynupyiite 01MH M3 KPHUTEPHEB COTJIACHS AMITHPHUECKOH M TEOPETUYECKOH
(GyHKUHH pachipeeneHys.

15. Yro Takoe «ciyyaitHoe 4ucio»? Chopmytupyiite MeTon KOMIIBIOTEPHOU I'eHepalluu
MOCJIC/IOBATE/ILHOCTH PABHOMEPHO pacnpeeIeHHBIX [CEBIOCTYYaiHbIX YHCel.

16, Coopmynupyiite  oIMH W3  METOAOB  reHEpalUd  [OCIEA0BATEIBHOCTH
NCEBIOCITY YA HBIX YHUCEN ¢ 3a/laHHBIM 3aKOHOM pacIIpeieICHHUsI.

17. Kax ¢popmympyroTes 3aauu TeOpUH MaccoBOro oOcnyxuBaHus?

7. YYHEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
AUCHHUIIIUHBI (MOYJISI)
a) OcHoBHas nuTeparypa (B Gubmuoreke Bal'V)
I. Cemakun, HW. T. UubOpMAUMOHHBIE CHCTEMBI M MOJCAH. DJIEKTHBHbIH Kypc
[DaexTpoHHBIA pecype] : MeToaHueckoe ocobue / U. T Cemakun, E. K. Xennep. - 2-¢
w3 (o11.). - M.: BHHOM. JlaGoparopus 3nannii, 2012. - 71 c. : un. - ISBN 978-5-9963-

092 . Pesknm jrocTyna: http://znanium.com/bookread2.php?book=476201 .

2. Tymuk H.B. Kommbroreproe moznenupoBanue [DnexTpoHHbIH pecype]: yuebHoe rocobue/
Tynuk H.B.— DnekTpoH. TekcToBble MaHHBIE.— CaparoB: By3sosckoe o6pasoanue,

2013.— 230 c.— Pesxum Joctyna: http://www.iprbookshop.ru/13016.— IBC «IPRbooks.

3. KoMmploTepHble METOABI MaTeMaTHYeCKHX HCCIIeI0BAHMI [DnexTpoHHbIH pecypc:
MCTOAMYCCKUE yKa3aHHd K CaMOCTOATENbHOH pabore no aucuurumHaM «YuciIeHHBIC
MeTonel» U «KomnbroTepHoe MozenMpoBaHuey/ — DJIEKTPOH. TEKCTOBBIE JaHHbIC.—
Jlunenx: JInmeukuii rocyapcTBeHHBINH TeXHUYECKUI yHnuBepcurer, ObC ACB, 2013.—

30 c.— Pexum joctyna: http://www.iprbookshop.ru/55102.— JBC «IPRbooksy.




6)

B)

L .

JlononuuTtensHas uTeparypa

CrusipoBa E.A. KomnbrotepHoe MojenupoBaHie (GU3HYECKUX SBICHHH [DIeKTPOHHDII
pecype]: yueGHoe nocobue/ CxispoBa E.A., Mamotun B.M.— DieKTpoH. TeKCTOBbIC
AanHble.— Tomck: Tomckuit nonurexHuyeckuii yuusepeutet, 2012.— 152 ¢.— Pewxumv

Aocryna: http://www.iprbookshop.ru/34668.— DbC «IPRbooks», ro mapoo

KomnptotepHoe  MonenmpoBanue — MaTeMaTHUYeCKHMX — 3ajay.  JNEKTHBHBIA  Kype
[DusiekTponHbIi pecype] : yueOHOe mocobue / P. P. Cyneitmanos. - Ji1. u3a - M. :

bUHOM. Jlaboparopus 3uanmii, 2012. - 381 c¢. : wi - Pexum JocTyna:
http.//www.studentlibrary.ru/doc/ISBN9785996314843-
SCNO0036.htmI?SSr=100133a1eb1450c6dc37515 110 naposio

Hesxonos  B.II.  VisSim+MathcadtMATLAB.  BusyambHoe  MaTeMaTHuecKoe
MOJieIMpoBaHie  [DJIeKTpoHHbIH pecype]/ JlbsikoHoB B.I1.— D1eKTpoH. TeKCTOBBIC
nannpile—  M.: COJIOH-IIPECC, 2008.— 384 c¢— Pexum jpocryna:
http://www.iprbookshop.ru/8656.— IBC «IPRbooks», o apoJo

ITepromueckue usznanus

I. JKypnan «Mudopmaruka u o6pasobanue»: http://infojournal.ru/

2. Kypuan «Mudopmannonnsie Texaonoruuy»: http://novtex.ru/IT/

3. Kypnan «Mupopmarnontoe o6mectBox»: http://www.infosoc.iis.ru/index.html

IIporpammuoe o6ecneuenne n UntepHeT-pecypebl
MathCad

MS Excel

ru.wikipedia.org

intuit.ru

mathnet.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JAUCIHMITJIUMHbI.

[IpI/I IIPOBEACHHH JICKIITUOHHBIX U NPAKTHYECKUX 3aHSATHUH 110 AUCHHUIUIMHE UCITOJIB3YETCH

KOMIIbIOTepHas j1abopatopus kadenpst UUTO, My mbTHMe IMIHHBIH KOMILIEKC, UHTEpaKTUBHasI

/10CKa, na60paToprlﬁ CTOJI ¢ KOMIIICKTOM HarJIsIAHBIX ITOCOOUI.



Pabouas nporpamMma JHCUKIIMHBI COCTABICHA B COOTBETCTBUHM C tpeboBanusmu GI'OC BO no

Hanpasiiciuio 44.03.05 «Ileparoruueckoe o6pasoBanuey, npobuis «MaTeMaTuka.

Uudbopmarukay

PabGouyro nporpammy cocrasun jou. opaeea U.A. (O{/\JQ'&\/JQ

(DPHO, noanuce)

Penensent (npesacraBurens paGoronarens) y4utens BhICIIEH kareropun MBOY COIII Ne 15 .

- -

Buraanmupa Kosnosa C.A. A L L

(" (MecTo paBoThi, AOIKHOCTS, DOUO, noanuce)

[Iporpamma pacemoTpena u 0/100peHa Ha 3aceanul Kadeapbl

[Iporokoa Ne 706 oT {003 /G roga

3asenyroumit kadeapoit npod. Mensenes [O.A. / é’%//)/)/)

(DPHO, noanuce)

Pabowyast nporpaMma pacemoTpena u 0106peHa Ha 3ace1aHuK y4€OHO-METOJMYECKOM KOMUCCHH
Hanpasiienns 44.03.05 egarornyeckoe o6pazopanue

I IpoTrokos Ne 9 oT 7’; 03 ﬂé rojga

Ipeacenarens komucenn mupexrop [T Apramonosa M.B.

(DPHO, noanuce)



JIUCT NIEPEYTBEPXK/IEHUS
PABOYEN MMPOTPAMMBI JUCLUUIJIUHBI (MOAYJIs)

Pabouas nporpamma ono6pena Ha y4eOHBIH roj
[Iporokou 3acenanus kadeapst No oT roja

3asenyromuii kageapoi

Paboyas nporpamma ono6pena na ___y4eOHbI# roj
IIporokoir 3acenanus kapeapur No oT roza

3aBe/lyromuit Kadeapoi

Pabouas nporpamma o106pena Ha y4eOHBIN TOJ
I[IpoToko 3acenanus kadeapnr Ne oT rojaa

3aBenyromuit kadeapoit




