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1. HEJIXU U 3AJJAYU OCBOEHMUA JUCLHUITJIMHBI

Llenbi0 OCBOEHHS TUCHMIUTMHBI « KOMMBIOTEpHOE MOAEIMPOBAHUE) SIBISETCA H3yueHHE
METOJOB [OCTPOEHHS MOJeell SIBICHMH M TPOLECCOB M3 pa3HbIX 00JlacTed 3HaHWA.
03HAKOMJICHHE C HEKOTOPHIMH THITMYHBIMU 3ajJiad4aMd KOMIIBIOTEPHOIo MojenupoBanus. llpu
ITOM Y CTYJEHTOB BbIpaOaTbIBae€TCsl IOHUMAHUE TOTO, YTO 3HAYUT NPUOIMIKEHHO PEUIMTL Ty WIIH
MHYIO TIPUKIQJHYIO 3ajlady, yMEHHEe TI'pPaMOTHO CTaBUTh 3a/layd, pas3padarbiBaTb MOJEIIH,
11040MpaTh METO/IbI PELlIEHHs, CO3/1aBaTh AJITOPUTMBI pellleH sl 3TUX 3a1a4 Ha DBM, 3anuceiBarh
X B (opme mnporpamm, HpOU3BOAUTH OTJIAAKY IPOrpaMM, HHTEPIPETUPOBATHL IOJYYCHHBIC
pe3yjbTaThl W YTOUHSATH HAa OCHOBE STOr0 aHaliM3a IOCTPOEHHble Mouenu. M3ydenue
JUCHUMIUIMHBL  «KOoMIbIOTEpHOE MOJEIMPOBAHUE)» OTKPBIBAECT ILUPOKUE BO3ZMOXKHOCTH LIS
0CO3HAHMS CBSI3U HHPOPMATHKU C MATEMAaTUKON U IPYTUMH HAYKaMHU.

Paszsusarowas yenv, GopMUpOBaHUE Y CTYACHTOB 3JIEMEHTOB HAY4YHOI'O MHPOBO33PEHHS
Ha OCHOBE H3Y4YeHHs OOI[HOCTH IPOTEKaHUs HHQPOPMALMOHHBIX IPOLECCOB B CHCTEMAX
pa3JIMYHON MPHUPOBI (COUUATBHBIX, OMOJIOIHYECKUX, TEXHUYECKUX); PA3BUTHE ONEPALUOHHOIO
MBIIIIJICHUS] HAMPaBJIEHHOIO Ha BHIOOP ONTUMAaNIbHBIX AEHCTBUH, HA YMEHHE IUIAHHPOBATH CBOIO
JESITeIbBHOCTh W MPEIBUACTH €€  pe3ysbTarbl, (OPMUPOBAHHWE HABBIKOB IPAMOTHOIO
10Jib30BaTes NepcoHaIbHOU DBM.

[Ipakmuueckas yeivb, OPMUPOBAHHUE CUCTEMATH3UPOBAHHBIX 3HAHUHU B 00J1aCTH METOI0B

MaTEMaTH4YCCKOIro U KOMIIbBFOTCPHOTO MOACJIMPOBaHUA.

2. MECTO JUCIHUIIVIMHBI B CTPYKTYPE OIIOII BO

Jucuumimaa «KoMnbroTepHOE MOACIUPOBAHUE) SIBISETCS 00s3aTEIbHON JUMCLHUIIMHON
BapUHaTUBHOM YacTu yyeOHoro riaaHa HamnpasiaeHus 44.03.05 «Ileparoruueckoe oOpazoBaHus ».

W3yueHnue TUCHUIIMHBI MPEANOIAraeT MpPaKTHYECKOe YMEeHHe padoThl Ha [EPCOHAIBHOM
Kommbtotepe. [l u3ydeHuss Kypca HEOOXOAMMBI HauyajbHbIE 3HAHMS 10  CIEAYIOLUM
aucumniuivHaM:  «Cospemennbie  UT»,  «BpruuciurenbHas — maremaruka»,  «Teopus
BEpPOSATHOCTEH », «MaTeMaTu4ecKuil aHaau3», «Du3ukar.

Kypc umeer npakTuyeckyro HalpaBleHHOCTh. [ MpOBEIeHUsT 3aHATHH PEKOMEHJIyeTCsl
MCI0JIb30BATh pa3JIMYHbIE MAaT€pHallbl HA 3JEKTPOHHBIX HOCHTEIISIX, JOCTYI BO BHYTPEHHIOIO CETh
VHUBEPCUTETA, a TAKXKe BO BCEMHUPHYIO ceThb MHTepHeT. [Ipoao/KkuTeIbHOCTh AUCIUILIMHEI - |
yueOHBIH cemecTp.

Kpr 3aBECPHIACTCA SK3aMCHOM.



3. KOMIIETEHUUHU OBYYAIOUWEI'OCS, ®OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMUs JUCHUIIJIMHBI (MOAY JIA)

HI/ICHI/IHIII/IHa ((KOMIIBIOTepHOe MOJCIHPOBAHUECY) HapsAay C APYIrdMHA JUCHUIIIIMHAMH

y4acTByeT B JOPMUPOBAHUH CIIEYIOIIUX KOMIIETCHIIMH
— COCOOHOCTh K caMoopranu3anuu u camoobpazopanuio (OK-6);

— TOTOBHOCTBIO PEaJM30BbIBATL 00pa30BaTebHbIE NPOrPaMMbl 110 Y4eOHBbIM [peameTaM B
COOTBETCTBHHM ¢ TpeboBaHUsAMH 0Opa3oBaTenbHbIX cTangapToB (I1K-1);

- TOTOBHOCTBIO HCIOJIb30BaTh CUCTEMATU3UPOBAHHBIE TEOPETUYECKUE U IIPAKTHUECKUE 3HAHUS JLIsl
IIOCTAHOBKH W PEUICHHUS UCCIIE0BATEIbCKUX 3a/1a4 B obsiactu odpazosanus (I1K-11).
B pesynbrare 0CBOCHUS TUCHMILTMHBIOOYYaIOMUNCS TODKEH:
3HATH: OCHOBHBIC BHIbl MOJCIMPOBAHHUS, METOJbl (GOopMaTH3alMM, AITOPUTTMHU3ALUHM U
peasn3aluu Mojenei Ha IBM, uHcTpyMeHTapuil KOMIBIOTEPHOIO MOZEIMPOBAHHUS:
YMETh: CO3/laBaTh MOJIEH PA3IHYHBIX IPOLIECCOB Ha KOHKPETHOM SI3bIKE IPOIrPAMMHUPOBAHUS WK
C UCIOJIb30BAHUEM HMHCTPYMEHTAIbHbBIX CPE/CTB;
BJIQJICTh: HPUHIMIIAMH [IOCTPOEHHUS. MAaTeMaTHYECKHUX MOJENEH, KyJIbTYpOH MBILUICHHS,
CIIOCOOHOCTBIO aHAIM3A.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIVIMHbBI (MOAYJIS)

O611ast TPYJI0OEMKOCTh AUCUMIUIMHBI COCTAB/ISET 3 3a4eTHBIX e1uHUIIbl, 108 yaca.
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COAEPKAHUE JUCUHUIIJIIUHBI

[lonstue "mopmens". MozgenupoBaHue kak MeToJ no3HaHus. HaTypHble U abcTpakTHbIE
MoJesnd. Buabl MojaenupoBaHHs B €CTECTBEHHBIX M TEXHHUYECKHMX Haykax. KommnbrotepHas
mojeib. MuHdopmanumonnsle Mojend. OO0bekTbl M UX CBSi3U. OCHOBHBIE CTPYKTYpbl B
HH(pOpMALIMOHHOM MoJenupoBaHuu. [Ipumepbl HHOpMALMOHHBIX Mojeneld. MaTeMarnueckue
MO/JIEJIH. I/IMHTaLIPIOHHbe MojenupoBaHde. MojJenu JAMHAMHUYECKHUX CHCTEM. JTallbl U ULEJH
KOMITBIOTEPHOTO  MOJIeTUpoBaHus. MojenupoBanue ¢Gu3znyeckux npoueccoB. CBoOojHOE
najeHyue Teja C y4eTOM COINpOTUBIIEHHUs cpeibl. JIBM)KeHHE Tesa, OpOLIEHHOIO MO YIJIOM K
ropu3onty. JIpuxkenue HeOecHbIX Tesd. JIBuxeHue 3apsuKkeHHbIX yacTtuil.  Kosiebanuc
MaTeMaTH4yecKoro MasTHuka. MojiearpoBaHue mpouecca TEeIIoNpoOBOJAHOCTH cTep:kHA. Moaelib
nonyssiuMy. Paznuudble noaxoabl K KiaccH(UKalMK — MaTeMaTHUYeCKUX Mojesed. Mojean ¢
COCPEZIOTOYEHHBIMU M paclpe/ie/IeHHbIMU MapamMeTpaMu. JleCKpUNITUBHBIE, ONTUMHU3ALMOHHBIC,
MHOI'OKpUTEpHaJIbHbIe, MIpoBble MojJeiad. CHUCTEMHBIM MNOJAXOJ B HAyUHbIX HCCIIEJOBaAHUSIX.
YuciieHHbIA SKCIIEPUMEHT. CIy4yalHOH BeJlM4YuHbl. MojenupoBaHue  CUCTEM MaccoBOI0
00CTyKUBaHHUS.

Tembl IeKIIHOHHBIX 3aHATHI

Tema 1: Ilonatue "mogens". MogenupoBaHue kak MeToJ nosznanus. Harypubie u
abcTpakTHblE MOJeNH. BUibl MOIETMPOBaHHUS B €CTECTBEHHBIX M TEXHUYECKUX HayKax.

Tema 2: Kommnbtorepnas monens. MHbopmanunonusie mMojean. OOBbEKTbI U UX CBSI3H.
OcHOBHBIE CTPYKTYpPbl B MH()OPMaMOHHOM MOAEIMpoBaHUHU. [IpuMepsl HHGOPMAUMOHHBIX
MO/IEIIEN.

Tema 3: Drtanbl U UEAM KOMIBIOTEPHOro MojaendpoBaHus. CHCTEMHBIH MOJIXO0J B
Hay4YHbIX MccleloBaHUAX. UYUMciaeHHBIH SKcnepuMeHT. Ero B3auMOCBSI3M ¢ HATypHbIM
HKCHEPUMEHTOM U TEOPHEH.

Tema 4: MogenupoBanue ¢usndeckux nporeccoB. CBOOOAHOE MaJcHUE Tejla ¢ yUYETOM
CONPOTHUBIJIEHUS cpelibl. MoenupoBanue pusnyeckux npoueccon. [IBuikeHue tesa, OpoIeHHOro
1101 YIJIOM K TOPU30HTY 0€3 ydeTa COMPOTHRIICHHUS BO3IyXa.

Tema 5: KomneloTepHoe MoenupoBanue B 3K0J0rud. OCHOBHbBIE TOHSTHS.

Tema 6: KomnbloTepHOe MOJIeIIMPOBaHUE B FKOJIOTUH. MOJIE/Ib MOMYIISILIHM.

Tema 6: KommnproTepHoe MOAETMPOBaHHE CIY4YaWHBIX MPOIECCOB. MojenupoBaHuie
OCJICZIOBATE/ILHOCTEH HE3aBUCUMBIX M 3aBUCHUMBIX CIy4YaWHBIX HMCHBITAaHUH. MojeupoBaHue
¢u3nueckux npoueccos. JIBuxeHHe Tesla, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY C YY4ETOM
COIIPOTUBJICHHUS BO3IyXa.

Tembl 1abopatopHbIX paboT

Tema 1: MonenupoBanue Gpu3nueckux mpoueccon. JIBrkeHnne HeOECHbBIX TEJL.



Tema 2: MogenupoBanue GU3NIECKUX MPOLECCOB. J[BUKEHHE 3apSKEHHBIX YaCTHII.

Tema 3: MogenupoBanue ¢Qu3nyeckux MpoleccoB. MojenupoBanue mpolecca
TEIIONPOBOJHOCTH CTEPIKHSI.

Tema 4: KomnbioTepHoe MoJelMpOBaHHEe B SKOJOrMM. Mojenb MONyJsiiuU - ¢
BHYTPUBH/IOBOU KOHKYPEHIIMEH.

Tema 5: KomneioTrepHoe MoJielMpoBaHHE B HKOJOTHH. Mojenb HONyJISUUM
MEKBUIOBOH KOHKYPEHIIUEH.

Tema 6: KomnbioTepHoe — MOAEJIMpPOBAHHE  CIIy4yalWHBIX  IpoueccoB.  Metoj

CTATUCTUYECKUX UCITBITAHUH.

5. OBPA3OBATEJIbHBIE TEXHOJIOT'UA

B paMKax pcajid3aluu JIAHHOW JTUCUMILIMHBI HCIIOJIB3YIOTCA CICAYIOILIKHE O6pa3OBaT€ﬂbelC
TCXHOJIOTHH:. TEXHOJIOIHs 1'Ip06J'IeMHOl"O O6yqul/IH, PYYHOE€ HCIOJIHEHHUE [MpOorpaMM, METO/L
IIPOCKTOB, HWMHUTALUUOHHOC MOACIUPOBAHUE, HWHAHUBUAYAJIbHBIE W TPYIIOBBIC 3alaHHWd IIPpU

[TPOBEACHHUHU MPAKTHYCCKUX 3aHSTHH.

Ha 3aHATHSAX KaXIbli CTYJIEHT MOJyyaeT MHIMBUIyaJIbHOE 3aJaHMe, HANpaBIEHHOE Ha
(GopMHUpoBaHME KOMIETEHLHH OMpE/IeNeHHbIX JaHHOW paboueit nporpammoi. Bo Bpewms
BBLIMOJIHEHUA 3aJaHMH B y4eOHOH ayJMTOPHUHM CTYAEHT MOXKET KOHCYJIbTHPOBATLCS €
[penojaBaresiem, onpeaeiaTe Hauboee Y PEKTUBHBIE METO/IbI PEILIEHHUs MOCTABICHHBIX 3a/1ay.
Ecny kakasg-To yacTh 3allaHMsi OCTAeTCsl HE BBIIOJHEHHOM, CTYJAEHT MOXET IMPOJOJIKHTL €€
BBIIMTOJIHCHUE BO BPEMsI BHEAY IMTOPHOH CaMOCTOSATEIBLHON pabOThI.

Jliis oeHuBaHUs pe3yIbTaTOB U3YyUYECHHUS TUCIUILUTUHBI HCIOIB3YETCs OallIbHO-

PEUTHUHIOBAsl CUCTEMA.
Jlia Gonee riybokoro M3ydyeHHMsl NpeaMmeTa MpenojaBarelib MNPEeIOCTaBisSeT CTYAEHTam

SJICKTPOHHBIC y‘«ICGHLIC KypCbl H I/IH(I)OpMaIIH}O O BO3MOJKHOCTH HCIIOJIB30BAaHHA CCTCBBIX H

[/IHTepHeT-peCprOB o paszjicjiaM AUCHUIIJIMHBI.

6. OLIEHOYHBIE CPEACTBA JJISA TEKYILIEI'O KOHTPOJIA
YCIIEBAEMOCTH, NPOMEKYTOYHOM ATTECTALMHU IO HMTOIAM
OCBOEHMUsA JAUCHUIIJIMHBI 151 YYEBHO-METOJANYECKOE
OBECHEYEHUE CAMOCTOSTEJAbLHON PABOTHI CTYJIEHTOB

KOHTPOJIbHBIE YYEBHBIE 3AJAHUS JIJISI IPOBEJIEHUSA PEUTHHI-KOHTPOJISA
Ne 1 (o6pa3zen 3aganuii)
. Kakoe BbICKa3bIBaHHE HAUOOJIe€ TOUYHO ONpPEIEISIeT TOHATHE «MOIEIH):

1) TOYHas KOIHs OpHIHHAIIA,



)
2)
3)
4)

OpUTHHAJI B MUHHATIOPE;
00pa3 opuruHaia ¢ HauboJsiee NPUCYIIUMHU €My CBOHCTBAMHU;
HayaJIbHBIA 3aMblcen Oyaymiero oobexTa?
KomnblorepHoe MoaenupoBaHie — 3TO:
IPOLECC TTOCTPOEHHUS MOJIEIH KOMIIBIOTEPHBIMH CPEJICTBAMHU;
npoliecc ucciieJoBaHUsl 00bEeKTa C TOMOIIBIO €r0 KOMITBIOTEPHOU MO/JIEITH;
MIOCTPOCHHME MOJIEIH Ha YKpaHe KOMITbIOTepa;
pellieHue KOHKPETHOH 3a/1auy C MOMOIIBIO KOMITbIOTEPA.
BepbaibHOU MOJeNbIO SIBIISIETCS:
MO/1€J1b aBTOMOOMIIS; 2) COOPHUK MPABHUIT JOPOIKHOTO JIBUIKEHUS;
(hopMyIia 3aKOHa BCEMUPHOTO TATOTEHUS;
HOMEHKJIaTypa CIMcKa TOBapOB Ha CKJIajIe.
MareMaTu4ecKoi MOJICJIbIO SBJISCTCS:
MO/1€JIb aBTOMOOMIIS;
COOpPHUK MPaBHJI JOPOIKHOTO JTBUIKEHUS;
dbopmya 3aKkoHa BCEMUPHOTO TSATOTEHHUS;
HOMEHKJIaTypa CIIMCKa TOBApOB Ha CKIaje.
WNHbopMallMOHHOM MOJIENbIO SBIISETCS:
MOJeJIb aBTOMOOMIISA;
COOpPHUK MPaBUJI JOPOKHOIO JBUIKECHHS;
¢dbopmyia 3aKoOHa BCEMUPHOTO TATOTEHHUS;
HOMEHKJIaTypa CIKCKa TOBApOB Ha CKJIAIe.
K neTepMHHHUPOBAHHBIM MOJEIISIM OTHOCHTCS:
MO/IeJIb CITy4alHOTO Oy AaHUs YACTHIIBI;
Mojie1b GOPMUPOBAHUS OUYEPE/TH;
MO/IeJ1b CBOOOTHOTO TaJIeHHsI Tejla B Cpefie C COMPOTHBIICHHEM
MO/I€JIb UT'Pbl OpET—PpEeLIKa .
K croxactuyeckum MOJIe/IIM OTHOCHTCS:
MoOJIeNb IBUKEHUS Tejla, OPOIIEHHOr 0 MO YIJIOM K TOPU30HTY;
MOJie/1b OPOYHOBCKOI'O JIBUKCHHUS;
MO/Ie/Ib TasiHUsI KyCOUKa JIbJia B CTaKaHe;
MOJIeNTb OOTeKaHHs Ta30M Kpblja caMoJIeTa.
[TocnenoBarebHOCTD ITAOB MOJCTUPOBAHHS:
11€Jlb, 0OBEKT, MOJIEIIb, METO/I, AITOPHTM, IIPOrpaMMa, FIKCIIEPUMEHT, aHAIM3, YTOUHEHHUE;

eJjib, MOJICIIb, O6’beKT, AJITOPUTM, IIporpamMma, SKCICPpUMEHT, YTOUHCHUEC Bbl60pa



00BEKTA;

3) 00BEKT, 11€J1b, MOJIEJIb, FKCIIEPUMEHT, MPOrpaMMa, aHalln3, TeCTUPOBAHHE;
4) 00BEKT, MOJI€Ib, LI€]1b, AITOPUTM, METO/I, POTPAMMAa, FIKCIIEPHUMEHT.

9. WunykTuBHOE MOJIETMPOBaHUE IPE/IIIOJIAraeT:

1) THIIOTETHYECKOE OMUCAaHUE MOJIENIH;

2) pelieHre 3aJa4ui METOJ0M HHIYKIIMH;

3) pelIeHre 3a1a49d 1€ JYKTHBHBIM METOJI0M;

4) MOCTPOEHUE MOJIENM KaK YACTHOTO Cilyyasi TJI00aJIbHBIX 3aKOHOB IMPUPO/IbI.
10. JlenykTuBHOE MOJIeIMpOBaHKe MpeATNoJiaraer:

1) I'MMNOTETUYECKOE OITHCAHUE MO/JIEIH;

2) pellIeHME 3a1a4ld METOJIOM HHAYKIIHH;

3) peuieHne 3a1a44 JeIYKTUBHBIM METOI0M;

4) [IOCTPOEHHUE MOJIEIH KaK YaCTHOTIO cllydas I7100albHbIX 3aKOHOB MTPUPOIbI.

1. KoMmnbroTepHbI# KCIEPUMEHT — ITO:

1) pellIeHHE 3aJa4l Ha KOMIIbIOTEPE;

2) HCCIIEI0BAaHUE MOJIEIU C MIOMOIIBIO KOMIIBIOTEPHOM MPOTpamMMBbl;

3) NOAKJIIOYEHHE KOMITbIOTEPA U1l 00paboTKU HU3HMUECKHUX IKCITIEPUMEHTOB;
4) aBTOMAaTH3WPOBAHHOE YIIPABJICHUE PU3UUYECKUM IKCIIEPUMEHTOM.

KOHTPOJILHLIE YUEBHBIE 3AJIAHUS 15 ITIPOBEJAEHUSI PEUTHHI-KOHTPOJIS
Ne2 (oOpa3sen 3aaaHuii)
I HenpepbiBHas MOJIe/1b YHCIIEHHOCTH TIONYJIAIMIA, 6€3 yueTa BHYTPUBUIOBOH KOHKY-

PCHUHH (r— CKOPOCTb pOCTA YHCJICHHOCTH, K— npeacijbHas MJIOTHOCTDb HACBILIICHHUS ):

) dN/E=NAL+ N,

2) dN/dt = rN;

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

4) dN/dt =r.

2. HenpepbiBHas (JIOruCTHYECKAsH) MOJIENb YACIIEHHOCTH TOMYJISALKI ¢ y4eTOM

BHYTPHBHUI0BOH KOHKYPEHIIMHU (I — CKOPOCTh pocTa YUCIeHHOCTH, K — npeaensHas
[IOTHOCTH HACBILLIEHHUS ):

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

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

6. Mozesib MeXBUIOBOH KOHKYPEHIMH «XUIIHUK—KepTBa» (N I, a — YMCIEHHOCTb,

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

3 Mozeib MeKBHIOBON KOHKYPEHIIUH «XMIMHUK—KepTBa» (Nb I, a — 4ncieHHOCTD,

CKOPOCThb pocTa U KOYQGUIHMEHT CMEPTHOCTH MOMYJISILHHU KepTBbI; JI/2, b,q — YUCIEHHOCTD,



3} dekTuBHOCTD 100bIYM U KO PULHUEHT CMEPTHOCTH MOMYJISIIMU XUIIIHHKA):
1) dNx/dt = rNx - aNxN2, dN2/dt = bNx - qN2;
2) dNi/dt = rNx - aNxN2, dNJdt = abNxN2 - qN2;
3) dNJdt *tNx(Nx - N2 - aN2), dN2/dt = aN2 (N2 - Nx - qNx);
4) dNJdt = rNx - aN2, dN-Jdt = bNx - qN2.
4. B umuranuonnoi mojenu «Xuzub» (J1. KonBel) KoJIM4ecTBO cTallMOHAPHBIX
KOH(pUTYparui:
1)2; 2)3; 3)4; 4) 6onee 10.
KOHTPOJIbHBIE YUEBHBIE 3AIAHUS JIJIsI [IPOBEJIEHUSI PEUTUHI -
KOHTPOJISA Ne3
1. KoMnbtoTepHast MOJEIb «0uepe/ib» HE MOXKET ObITh IPUMEHEHA /IS
ONTUMU3ALMH B CIIEYIOIINX 3aayax:

1) 00Cy’)KMBaHHWE B MarasuHe;

2) TeneoHHAs CTaHIH;

3) KOMIIBIOTEpHAsl CETh C BBIJICJIEHHBIM CEPBEPOM;

4) CIIOPTHUBHBIE COPEBHOBAHUSI.

2. B Mozenu «ovepenb» ciiydyalHbli nporiecc GOpMUPOBAHUS OUEPE/IU SBIISIETCS:
1) MapKOBCKHM;

2) HEMApKOBCKUM;

3) JIMHEMHbBIM;

4) KBa3UCTallHOHAPHBIM.

S Jlns MmojiennnpoBaHusi ouepe I MeHee BCEro MOAX0IUT pacipeic/ieHue

JUTUTCIIBHOCTH OXXHUJAaHU:

1) PaBHOBEPOSTHOCTHOE;

2) [1yaCCOHOBCKOE;

3) HOpPMAJILHOE;

4) HKCIIOHEHIIMAIBHOE.

4. [Tycth aBTOOYCHI IBUTalOTCs ¢ HHTepBaioM B 10 MunyT. KakoBo cpeatee Bpems

OJKMJIaHHsI TPAHCIIOPTA Ha OCTAaHOBKE MPU HAJIMUYUHU OJTHOTO MapuipyTa:

1) 10 mus; 2) 0 Mun;

3) 5 MuH; 4) He onpefesieHo?

5. [TycTh aBTOOYCHI IBUTAIOTCS ¢ MHTEpBa/ioM B 10 MunyT. KakoBo cpeaHee
BpEMsl OJKH/IaHKsl TPAHCIIOPTa Ha OCTAHOBKE ITPH HAJIMYHH ABYX MapIIpyTOB:

1) 5 MuH; 2) MeHee 5 MUH;

3) oOosee 5 mun; 4) 10 mun?



6. MertoaoM cirydaiiHbiX UcnibiTanuid (MeTox MoHTe-Kapiio) HeBO3MOIKHO BLIYMCITHTE:
1) yucio 5; 2) niomais;

3) uucna ®uboHauyu; 4) KOpeHb YpaBHEHHS.

7. C 1OMOIIBIO MMHTAIMOHHOW MOJENU CIy4alHOro OJy)KIaHHs TOYEK HEBO3MOMKHO
M3y4darh:

1) 3aKOHBI /ICAJIbHOIO I'a3a;

2) OpPOYHOBCKOE JIBUIKEHHUE;

3) 3aKOHbI KHHEMATHKH;

4) TEIUIOBBIE TPOLIECCHI.

[NPOMEKYTOYHAS ATTECTALUSA 11O UTOI'AM OCBOEHUSA AUCUHUITJIMHbI

BOITPOCHI K 9K3AMEHY

1) KomnbloTepHoe MopenupoBaHue Hu ero meiad. [Ipumepsl W Kiaccuukanus
MOJICJICH.

2) JTanbl KOMIBIOTEPHOIO MOJIETUPOBAHUSL.

3) MoaenupoBanue 1BHKEHHS Tesa, OpPOLIEHHOr O MO/ YIJIOM K TOPU30HTY 0€3 yuera
CONPOTHUBJIEHMS BO3AyXa.

4) MonenupoBanne ABHKEHUs Tesla OPOLIEHHOIO MO/ YTJIOM K TOPU30HTY C YYETOM
COIIPOTUBIIEHUS BO3yXa.

5) MogenupoBanue IBUKEHUS HEOECHBIX TeJl.

6) MogenupoBaHue B 9KOJIOTHH: OJHOBHIOBAS MOJIENb C TUCKPETHBIM BPEMEHEM.

7) MoaenupoBaHue B 9KOJOIHH: OJHOBHIOBAs MOJIENb C HEIIPEPLIBHBIM BPEMEHEM.

8) MopenpoBaHue B 3KOJIOTHU: MOJEJb MEKBUIOBOM KOHKYPEHIIHH.

9) MoaenupoBaHue B 9KOJIOTMU: MOJIEJb Tapa3UT-X035HH.

10) MoaenupoBanue cily4aiHbIX IPOLIECCOB.

1) [Tpumepsl Moenel ¢ UCIOIB30BAaHUEM CITyYaHHBIX TPOLECCOB:  Cy4YailHOe

Oy aanue, meroa Monte-Kapio, 3amaua brogdona.

12) MopaenupoBaHnue citydaifHbIX IPOLECCOB B CHCTEMAX MacCOBOTO OOCTYKHUBAHHUS.
13) HMmuTauronHoe MosenupoBanue. [IpuMepsl UMUTAIIMOHHBIX MOJIEJICH.
14) JubdepenunanpHble  ypaBHEHHST - OCHOBHOM  ammapar  KOMIILIOTEPHOTO

MaTeMaTHYeCKOro MOJEIUpPOBaHUs (ONpEAE/ICHUs, YCIOBUSl Pa3pelIMMOCTH, MPUOJIHIKEHHOE
pelLIeHHE Ha KOMIIbIOTEPE).
3AJAHUS /151 CAMOCTOSITEJIbHOM PABOThI
Tema: OcHoBHbIE NOHATHS KOMNBLIOTEPHOro MojaesupoBanns. KomnbrorepHoe

MOJACJIMPOBAHHE B q)mmce.



. Kakue npuyuHbl  0OYCIOBIHBAIOT — 0COOYKO  3HAYMMOCTH  KOMIIBIOTEPHOI'O
MOJIEJIMpOBaHus B pusmnke?

2. Kakue aHaIoruu mpoBOJISTCS MEKIY PeaibHBIM U KOMIBIOTEPHBIM SKCIIEPUMEHTAMU?

3. TloyemMy 1pM HMCCNEIOBAaHMM pEAIbHBIX IIPOLECCOB JIBHKEHHS Tl HYKHA
anddepennmansias popma 3akonos Hetotona?

4. Kax 3aBUCHT cHJTa CONPOTHBIICHUS OT CKOPOCTH JBUIKYIIEroCs Tesa?

5. Kaxast W3 coCTaBIsIOMMUX CHIIBbI COMPOTHBIICHHUS - TMHEHHAA WM KBAJPATHUHAS - OyC]
/IOMHHHPOBATD 1PH NIOTPYKEHHH B BOJLY I0JIOTO CTAIBHOIO Iapa - baruckada guamMeTpom 2 M U
C TOJIUMHOH CTCHKH 1 CM IIPH IOCTHKEHHH UM HOCTOSHHOM CKOPOCTH HOIPYKEeHHs?

6. [louemy y4er cuibl COMPOTHBIEHUS CPE/bl AETAET MHOTHE, U3BECTHBIE W3 IIKOILHOIO
Kypca (u3uku Mojienu, 6osiee peancTudHbME? [IpUBeIMTE TPUMEpPBI TAKHX MOJCIIEH.

7. Kak Hajo mpeoGpa3’oBaTh (OPMyJTHPOBKY COJAEpXKATENLHOM 3aiaud, MPEeKIe HeM
NPUCTYNATh K €€ PEeLUICHHIO?

8. Kak MOKHO 0TOOpa3HTh pe3ysibTaThl MOJAETMPOBAHUS B 3a/@4e O CBOOGOAHOM MaJeHUH
Tena B HauboJiee y100HOH 11 BocripusTUs Gopme?

9. B 4em mpeumymectBa M HEAOCTATKM MOJAETHPOBAHHS C IOMOIIBIO COCTABJICHMS
MPOrpamMM M ¢ MCIOJIb30BaHKEM TaOJIHUYHBIX MTPOLECCOPOB?

I'l. KakoBa TpaexkTopusi JBMKEHHs Tella, GPOLIEHHOTO MO YIJIOM K TOPH3OHTY, npu
OTCYTCTBHH CONMPOTHBIEHHS Cpelbl? Kak MeHsAeTCa 3Ta TPaeKTOpHs KayeCTBEHHO NPH HATHYHHU
CHJIBHOT'O COMPOTHBIIEHUS?

12. Jlns yero npousBouTes obe3pasMepiBaHye BEMYHH, XapaKTEPU3YIOLIUX JBUKEHUE
Bo3smosken 1 3 paccMarpuBaemoit 3anade apyroii crnoco6 obe3pasmepuBanus?

13. Cnenaiite cpaBHHTEIIbHBIH aHAIM3 XapPAaKTEPUCTHK JBHKEHHUS Tela, OPOLLEHHOT O MO

YIJIOM K T'OPU30HTY, C YUYETOM U oe3 ydc€Ta COIIPpOTUBJICHHUS BO3ayXa. Kak onu 6yﬂ,yT H3MCHSATLCH

C YBEJIMYCHHEM Ha4aIbHON CKOPOCTH?

Tema: MoaenupoBanue B 5K0I0ruu

1. B ueM oTiMune KiIacCHUYECKOI YKONIOTHH OT COBPEMEHHOM?

2. Kaxue n1po6nembl paccMaTpUBalOTCs B KIACCHUYECKOH SKOIOTHH?

3. Kakue BuIbI B3aHMOICHCTBHS OpraHH3MOB OPUHATO pAacCMaTpUBaTh B KJIACCHYECKOMH
HKOJIOruu?

4. Kakue Lenn npecieyrores Ipy COCTABIEHHH MAaTEMATHICCKHX MOJEJIEN B IKOJIOTHH?

5. B 4em BhbIpakaercs cneuu@uka GHONOrHIECKUX CHCTEM B OTIHYHE OT PacCMOTPEHHBIX
paHee GU3MYECKHX U MEXAHHYECKUX CHCTEM?

6. UTO NOHMMAIOT MOJ KOHKYpEHLHeH B OGHOTOruu? BHYTPUBH/IOBOH KOHKYpEHUHEH?

MEKBU/IOBOM KOHKYpeHIHel? KakoBbl HCTOYHHKH KOHKYPEHIHH, M KaK KOHKYPEHLHs



YUYUTBIBAETCS B MIPUBEIIEHHBIX MOJIEIISIX ?

7. Kakue pe3y/bTaThl MOIyT OBITb IOJYHYEHBI C MOMOUIBKO MPOCTEHIIEH MOJEIH pocTa
YUCJICHHOCTH TMONYJSUUHU C JUCKPETHBIM pa3MHOKeHUeM? Kak U3MEHSITCS 9TH pe3yJibTaThl, €ClIu
YHYECTh HHTEHCUBHOCTb KOHKYPEHIIUH ?

8. Kak mnoctpouth (azoByro auarpaMMy JIUHAMHKH YHCIEHHOCTH [MOMYJSAUMHA C
JMCKPETHBIM pa3MHOKEHUEM ?

9. Pemnre 3agavy, noay4uB BCe YEThIpe cOCOOa H3MEHEHMs YMCIEHHOCTH MONYJISAIMH B
MO/IE€JIM BHYTPUBUOBON KOHKYPEHIIUH.

10. Pewmmte 3amady, mnoctpouB (azoByl0 auarpamMmy B MOJEIH  MEKBHIOBOM
KOHKYPEHIIHH.

11. Kak BeiBoauTCs jlorucTuyeckoe ypaBHeHHe? KakoBO aHaJIMTHYECKOE PELICHUE HTOTO
ypaBHeHUs? Kak B HeM y4HTbIBAETCsl BHYTPHBHIOBAs KOHKYPEHIIUA?

12. Ilo kakoMy IPHHIMITY 3aUCHIBACTCS MOJIENIb MEKBHIOBOM KOHKYPEHIIMH?

13. Kakue pe3yinbTaTtel MOTYT OBITh MOJYyY€HBI C MOMOIMIBIO MOJETH MEKBHIOBOM
KOHKYpEHUUU?

14. Kakue dakropsl HEOOXOUMO y4YeCTh MPH pa3pabOTKE MOJEIH CHCTEMbl «XHIIHHMK -
KepTBay?

15. Kakue pe3ynbraTbl MOIYT OBITh IOJIyYEHBI C TOMOIIBIO MOJCTH «XHIIHHUK-KEPTBa»?

16. SIBnsercst mum UCroIb30BaHUE CTOXACTHYECKUX MOJICNIEH B UCCIEIOBAHUHN HBOJIIOLUH
MOMYJISAUMA OTPaXEHHEM 3aKOHOMEPHOCTEH pealbHOro MHpa? B Kkakoi Mepe ciay4alHOCTH
IPOSIBJIAECTCS B OMOJIOTMYECKUX TMpoiieccax?

17. llonydnTe caMOCTOSITEILHO BCE pE3YJbTAThl, KOTOpBIE IPUBEIEHBI B IIPUMEpAX
JMHAMUKH YUCJIEHHOCTH HOMYJALMHA C HENPEpBhIBHBIM PAa3MHOKEHHEM M B CHCTEME «XHIIHHK-
AKepTBay.

Tema: MoaeanpoBaHue ciry4aiiHbIX NPOLECCOB

1. Kakue ciaydaiiHble COOBITHS  Ha3bIBAIOT  JOCTOBEPHBIMH?  HEBO3MOMKHBIMU?
HECOBMECTUMBIMH? IIPOTUBOMOJIOKHBIMH ?

2. JlakiTe Kjaccuyeckoe onpeeseHue BEPOATHOCTH CIIy4alHOTO COOLITHS.

3. B ueM 3aKi04aroTCs TEOPEMBI CIIOKEHUS B YMHOXKEHHUS BEPOSATHOCTEN?

4. ChopmyaupyiTe JIOKAIbHYIO M HHTErpalibHYKO TeopeMbl Jlamnaca [si BEPOSTHOCTH
MOSABJIEHUS 3a/1aHHOTO YUCIIA CITYyYalHBIX COOBITHM.

5. ChopmymupyiiTe TeopeMy bepHy/mutd uis OUEHKHM YacTOTHI MOSBJICHHS CAydalHbIX
COOBITHH NPH HE3aBUCHUMBIX IIOBTOPHBIX HCIBITAHHSIX.

6. Uto Takoe ciayuaiiHas BeJIMUMHA JUCKPETHAs? HENPEPbIBHAs?

7. JlaiiTe onpenenenne GyHKIUM pacrpeie/ieHusl HENPEPLIBHON Ci1y4yaifHON BETMYUHBI U



MIOTHOCTH PACIpe/IeIeHHs.

8. Uro Takoe MaremMaTH4yeckoe OXMUJAaHHE M JIUCIEPCHS CIIy4YalHOM BeIMUYHHBI (IpH
JIMCKPETHOM M IIPU HEMPEPbIBHOM PACIPEIEICHUX )?

9. Kakoe pacnpeneneHue Ha3biBaeTcs HopMalbHBIM? B dyeM ocobas 3HAYUMOCTH
HOPMAaJIbHOTO paclpe/iesieHusi B TEOPUU BEPOSTHOCTEH?

10. Yro Takoe HezaBUCHMasl MOBTOpHast BbIOOpKa? Kak HaxoaTcsi BBIOOpOUHBIC CpeiHue?
BbIOOpOYHBIE aucriepcun? B kakux CBS3IX OHHM C MaTeMaTHYECKUM OXKHJAHWEM W JIMCIIEPCHEN
CIIy4alHOH BEJIMYMHBI?

11. Kak nocTpouTs rucrorpamMmy BbIOOPOYHOIO pacrpeiesieHus CIydaiHOW BeTHUYHHbI?
Kaxk no He#t cyauts o pyHkuMM pacrupeaeneHus?

12. Kakumu cBolcTBaMM [0/DKHA 00JaaTh TOYeYHas OlLEHKa MapaMmeTpoB (yHKIIHH
pactipejelieHus?

13. Kak O1leHUTh OTKIIOHEHHE BBIOOPOYHOTO CPEIHEro OT MATeMaTHYEeCKOrO OXKHJIaHus
[IpP4 MQJIOM YHMCJI€ UCHBITAHUU? MU OOJIBIIOM YHCIIE UCHBITaHUH? UTO Takoe J0BEepUTENIbHbIH
UHTEpBAI?

14. Chopmynupyiite OOUH M3 KPUTEPHUEB COIJIACHS IMIIMPHUYECKOM M TEOPETHUYECKOU
GyHKUUH pacripe/iesieHusl.

15. Yro takoe «cnyuyaiiHoe yucio»? CHopMyIHpyHTe METOJ KOMIIBIOTEPHON reHepaiiu
10CJIE10BATEIbHOCTH PAaBHOMEPHO PACIPE/IENIEHHBIX NICEBIOCTyYalHbIX YHCEIL.

16.  ChopmynupyiiTe  OAMH W3  METOJOB  TIEHEpalliH  MOC/IeJI0BATEeIbHOCTH
TCEBJIOCTYYaHHBIX YHCE C 3aJaHHBIM 3aKOHOM pacipe/Ie/ieHusl.

17. Kak GopMyJiMpyroTces 3a/1a4d TEOPUKH MACCOBOT0 00C/y KUBaHus?

7. YHEBHO-METOJUYECKOE U UH®POPMAILIMOHHOE OBECIIEYHEHHE
JUCHUITVIMHBI (MOY JIS)
a) OcHoBHas nutepatypa (B oubimnorexke Bal'y)
1. Cemakun, W. I WnbopmanuoHHBIE CHCTEMBI W MOJECIH. DJIEKTHBHBIH Kypc

[DnexTponHbIit pecype]| : Metonuveckoe nocobue / W. I'. Cemakun, E. K. Xennep. - 2-¢

3. (1), - M.: BUHOM. Jlaboparopust 3uanui, 2012. - 71 ¢. : un. - ISBN 978-5-9963-

092 . Pexxum poctyna: http://znanium.com/bookread2.php?book=476201
2. Tynux H.B. KomnbrlorepHoe MoaenupoBanue [ DIeKTPOHHBIN pecype]: yuebHoe nocodue/
Tynuk H.B.— Daekrpon. texctoBeie nannbie.— CapatoB: By3oBckoe oGpasoBanue,

2013.— 230 c.— Pexxum nocryna: http://www.iprbookshop.ru/13016.— IbC «IPRbooks»,

1o napoJio.

3. KommbloTepHble METOABl MaTEMAaTHYECKUX HCCICNOBaHHM [DJIEKTPOHHBIA pecypc]:



METOJMYECKHE yKa3aHUsl K CaMOCTOSITEIbHOHW pabore Mo AucuuiiMHaMm «YHucieHHble
MeToabpl» U «KommbloTepHOe MozenupoBaHue)»/ — DJIEKTPOH. TEKCTOBbIE J/IaHHbIE.—
Jluneuk: Jluneuxkuit rocygapcTBeHHbIH TexHuueckuii yHuBepcuter, DbC ACB, 2013.—

30 ¢.— Pexum jpocryna: http://www.iprbookshop.ru/55102.— DbC «IPRbooks», no naposo

JlononuurtenbHas JuTeparypa

Cruisipoa E.A. KoMmnerotepHoe MozaenupoBaHHe (U3HUYECKUX SBICHUH [DJIEKTPOHHBIH
pecypc]: yuebHoe nocobue/ CrxisipoBa E.A., Mamotun B.M.— DeKTpoH. TEKCTOBbIE
nanHbpie.— Tomck: Tomckuit nonutexuuyeckud ynuepeutet, 2012.— 152 ¢.— Pexum

nocryna: http://www.iprbookshop.ru/34668.— IbC «IPRbooks», no mapouto

KomnbioTepHOoe  MOAeNMpOBaHME  MaTeMaTHUECKHUX  3ajJad.  JJIeKTHBHBIH  Kypc
| DnexTpoHHBId pecypc| : yueOHoe mocobue / P. P. CynerimanoB. - 9. u3a. - M. :

BUHOM. Jlabopatopust 3nHanui, 2012. - 381 c. : wua - Pexum jocryna:
http://www.studentlibrary.ru/doc/ISBN9785996314843-
SCNO0036.html?SSr=100133a1eb1450c6dc37515 0 HapoJiro

Hesixono  B.II.  VisSim+MathcadtMATLAB.  BusyasbHoe  mareMarnueckoe
MojienidpoBaHue [InekTpoHHbld pecypc]/ JpskoHoB B.Il.— DiekTpoH. TEKCTOBBIE
nanaeie.—  M.:  COJIOH-IIPECC, 2008.— 384 c¢— Pexum jocryna:
http://www.iprbookshop.ru/8656.— DbC «IPRbooks», no maposio

HCpHO,ZlI/I‘-IGCKI/IC HU31aHus

1. XKypuan «Mupopmaruka u obpazoBanuer: http://infojournal.ru/

2. XKypnan «MupopmaniioHHble TEXHOJOTUU»: hitp://novtex.ru/IT/

3. Kypnan «Mudpopmannonsoe oduecTBo»: http://www.infosoc.iis.ru/index.html

[Iporpammuoe obecnieyenne u MHTEpHET-pECypChI

MathCad

MS Excel

ru.wikipedia.org

intuit.ru

mathnet.ru

8. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE JIUCLHUIIJIMHBI.

l—Iplfl I[TPOBEACHUH JICKIIMOHHBIX U ITPAKTHYCCKUX 3aHATHM MO JUCIHUTIJIMHE UCITOJI b3yeTCs

KomneroTepHas aboparopus kadeapsl UMUTO, MynbTUMEAMHHBIN KOMIUIEKC, HHTEPAKTHBHAS

JI0CKa, J1abopaToOpHbIN CTOJ ¢ KOMITJIEKTOM HArJISIIHBIX TTOCOOHIA.
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