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1. HEJIA U 3AJAYHA OCBOEHUA JUCIUMITTIMHBI

[lesiblo OCBOECHMSI TUCHMILIMHBI «KOMIBIOTEPHOE MOAETUPOBAHUE)» SIBJISIETCS HU3Yy4YEHHE
METOJOB TMOCTPOEHUS MOJENEH SBIEHUA M TPOLIECCOB U3 pa3HbIX obyiactel 3HaHMS,
03HAaKOMJIEHHE C HEKOTOPbIMH THIIMYHBIMHM 3aJa4aMH KOMIIBIOTEPHOTO MozenupoBaHus. [lpu
ITOM Y CTYACHTOB BbIpaOaThIBAETCS TOHUMAHKUE TOTO, YTO 3HAYUT NPUOIMIKEHHO PEIIUTh TY HIIH
WHYIO NpHKIAHYIO 3a1ady, YMEHHE TIpaMOTHO CTaBUTh 3aJaud, pa3pabaThiBaThb MO/IENH,
noadOMpaTe METO/IbI PEIIEHUs, CO3/1aBaTh AJITOPUTMBI PEIICHHs 3TUX 3an1a4y Ha DBM, 3anuckiBaTh
ux B (opMe mporpamMM, IpPOH3BOAUTH OTJIAJIKY IPOrpaMM, HHTEPIPETHPOBATH MOJY4YE€HHbBIE
pe3ysibTaTbl M YTOYHATH Ha OCHOBE 3TOr0 aHajlu3a IIOCTPOEHHblE Mojeinu. W3yuyeHue
JucuuiInHbl  «KOMIBIOTEpHOE MOJEIMPOBAHHUE)» OTKPHIBAET IIMPOKHE BO3MOXKHOCTH JUIs
OCO3HaHHUS CBS3H UH()OPMATUKU C MAaTEMATUKON U IPYTUMH HayKaMH.

Paseusalowasn yenb, GOPMUPOBAHUE Y CTYJCHTOB 3JIEMEHTOB HAy4YHOTO MHPOBO33PEHHUS
Ha OCHOBE H3YYEHHUs OOIMHOCTH MPOTEKaHHs HWH(POPMAIMOHHBIX MPOLECCOB B CHCTEMax
Pa3IM4HON MPUPOABI (COLMANBHBIX, OMOIOIHYECKHX, TEXHUYECKHX); Pa3sBUTHE ONEPAI[HOHHOIO
MBILUIEHUs] HaIIPaBJIEHHOTO Ha BHIOOP ONTHMAJIbHBIX JAECHCTBUH, HA YMEHHE IIAHUPOBATH CBOIO
NesTeNbHOCTh W IPEABUAECTh €€ pe3yiabTaTbl, (GOPMHPOBAHHE HABBIKOB TI'PaMOTHOTO
M0JIb30BaTeNs NEpCOHaNIBHON DBM.

IIpakxmuyeckan yenb, GOPMUPOBAHHUE CHCTEMATH3UPOBAHHBIX 3HAHHUN B 00JACTH METOJI0B
MaTeMaTH4YeCKOro ¥ KOMIIbIOTEPHOI'O MOAEIUPOBAHMS.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOIT BO

Jucuunnvna «KoMOBIOTEPHOE MOJENUPOBAHUE» SBIAETCS NUCHHUILUIMHOM 1O BBIOOPY
BapMaTUBHOM 4acTH y4ebHoro niaana HampasieHus 44.03.05 «Ilenarorudeckoe oGpa3oBaHus ».

W3yyenne IMCHUIUIMHBI [IPEAIIONAraeT IPaKTHYECKOE YMEHHE paboThl HA MEPCOHATBHOM
Komnbptorepe. Jlisi H3ydeHMs Kypca HEOOXOAMMBI HayallbHblE 3HAHHS 10 CIEAYIOLIMM
aucuumvHam:  «CoBpeMennsle  WUT»,  «BeumcnaurensHas — Matematuka»,  «Teopus
BeposATHOCTEN », «MaTemaTuyeckui ananus», «Pusukay.

Kypc uMeeT npakTHYECKY O HAlpaBIE€HHOCTD. [/l MPOBEAECHUS 3aHSATHI pEKOMEHIyeTCs
HCII0JIb30BaTh pa3IMYHbIE MaTEpHAJIbl Ha 3JIEKTPOHHBIX HOCUTENSX, JOCTYII BO BHYTPEHHIOK) CETh
YHMBEPCHTETA, a TAaK)K€ BO BCEMHPHYIO ceTh MHTepHeT. [IpoaonKuTeIbHOCTh JUCHUIIMHEI - |
y4eOHBIH ceMecTp.

Kypc 3aBepiaercst 3aueTom.



3. KOMIIETEHIIUHN OBYYAIOIIET'OCs1, POPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMSA JUCIMIIJIMHBI (MO YJIS)

JucuumiHa «KoMIplOTepHOE MOAETUPOBAHUE» HApsAAYy € APYTHMH IUCLHUIUIHHAMH

y4acTByeT B (GOPMHUPOBAHHH CIENYIOLUIMX KOMIIETEHIIUI

— C1ocOOHOCTh K CaMOOpraHu3aluy 1 camoobpasoBanmio (OK-6);

— TOTOBHOCTBIO pPEAIN30BbIBATH 06pa30BaTeJILHLIe nporpaMMBel 110 y‘le6HbIM npeaMeraMm B

COOTBETCTBHH ¢ TpeOOBaHUAMHU oOpa3oBaTenbHbIx cTanaapToB (I1K-1);

- FTOTOBHOCTBIO MCIIOJIb30BaTh CUCTEMAaTH3UPOBAaHHBIE TEOPETHUECKUE U PAKTHYECKHE 3HAHUS IS
NOCTAHOBKM W PELLEHUs UCCIIe0BATEIbCKUX 3a/1a4 B oOactu oOpazoBanus (ITK-11).

4. CTPYKTYPA U COAEP)XAHUE JUCIMITIJIMHBI (MO Y JIS)

OO0111ast TPYA0EMKOCTh JUCIMIUTMHBI COCTABIISET 2 3aYETHBIX €JUHUIIBL, 72 Yaca.
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COAEP)KAHUE JUCIIMIIJIMHBI

[lonste "Mmomens". MopenupoBanue Kak MeToA mno3HaHus. HaTypHbie u aGetpakThbie

Mojaenu. Buaer MOZCIIHpOBaHHS B €CTECTBCHHBIX H TEXHHUUYCCKHX HayKax. KOMHBIOTepHaﬂ




uH(pOpMAIIHOHHOM MoJenupoBaHuu. [Ipumepbl HHGOPMAIMOHHBIX Mojeeid. MaTeMaTHYeCKHE
moaenud. MMuTanuoHHOe MoAenupoBaHHe. Mojenu AMHAMHUYECKHMX CHUCTEM. JTalbl U IIeH
KOMIIBIOTEPHOTO MoJeNupoBanus. MojenupoBanue ¢u3ndeckux mpoueccoB. CBoGomHoe
najIeHue Tejla C y4EeTOM COIPOTHBIICHMs Cpelbl. J[BrkeHue Tena, OpOLIEHHOro MOJ YrJioM K
ropu3oHty. JIBuxenue HeOGecHbIX Ten. JIBMkeHHe 3apsikeHHbIX yacTui. Konebanue
MaTeMaTHYECKOro MasiTHHKa. MoJenupoBaHHe mpolecca TEILIONMPOBOHOCTH CTEPKHs. Moaenb

MOMyJIsIOUH. Pa3znuuHbie moaxoapl K K.HaCCI/I(I)I’IKaIIHI/I MaTeMaTH4YecKuX Mojened. Mopaenu ¢

COCpPEIOTOUYEHHBIMH U paclpeleeHHbIMU MapaMeTpamMu. JleCKpUNTHBHBIE, ONTHMH3AIHOHHDIE,
MHOTOKpUTEepHaIbHbIe, UrpoBble MoAend. CHCTEMHBIH NOAXOA B HAyYHBIX HCCJIE€JI0BaHHUSX.
YHCIeHHBI HKCIIEpUMEHT. CIIy4YalHOW BenuuyuHbBl. MoJenupoBaHHE  CHCTEM MaccoBOTO
00Ci1y)KUBaHUS.

Tembl JIEKIMOHHBIX 3aHATHI

Tema 1: Ilonstue "mogmens". MopenupoBanue Kak MeToJ mo3HaHus. HaTypHble u
abcTpakTHbIe MOJIeH. BUIbI MOAETHPOBaHHUS B €CTECTBEHHBIX U TEXHUYECKHX HayKax.

Tema 2: KomnbeiotepHas moaenb. MudopmanuonHbie Moaend. OOBEKTBI U MX CBS3H.
OcCHOBHBIE CTPYKTYpbl B MH(QOPMALMOHHOM MOAEIMpoBaHUH. [Ipumepbl HH(MOpMAIIMOHHBIX
MOJEEN.

Tema 3: Dtanel U LEIH KOMIBIOTEPHOro MojaenupoBaHusi. CHCTEMHBIH I0JX0J B
Hay4HbIX HCCIEN0OBaHUAX. UHMCIEHHBIH OSKcnepuMeHT. Ero B3aWMOCBSI3H C  HATYPHBIM
IKCIIEPUMEHTOM M TEOPHEH.

Tema 4: MonenupoBanue ¢usndeckux mpoueccoB. CBoOOIHOE MaJeHHe Tella C YUYETOM
COMPOTHUBJIEHUS CPEbl.

Tema 5: MoaenupoBanue ¢u3uueckux nporeccoB. [IBikeHue Tejaa, OPOLIEHHOIo MOj
yIJOM K TOpH30HTY 0O€3 ydera CONpPOTHBIIEHUS BO3Ayxa. JIBH)KEHHE Tella, OpOIIEHHOro MOJ
yIJIOM K TOPU30HTY C YYE€TOM CONPOTUBIIEHHUS BO3yXa.

Tema 6: MonenupoBaHie QU3MYECKHUX MMPOLIECCOB. J[BHKEHHE HEOECHBIX Teil. [IBH)KEHUE
3apsAXKEHHbIX YaCTHULI.

Tema 7: MogenupoBanue ¢usuyeckux mnpoueccoB. KoneGanue MareMaTH4ecKoro
MasiTHUKa.

Tema 8: KommnbroTepHoe MojaenupoBaHHe B 3KOJOTHH. OCHOBHBIE MOHATUS. Mozaenb
HOIYJISIUH.

Tema 9: KommeroTepHoe  MOJEIMpOBaHHE  CIyYalHBIX  NpOLECCOB. MeTon

CTAaTUCTUYECKUX UCIBITAHUH.

Tembl 1a00paTOPHBIX 3aHATHIA



Tema 1: MonenupoBanue ¢puznyeckux npoieccoB. CBOOOIHOE MajieHHE Tejla ¢ YYETOM
COTMPOTHUBJICHHUS CPEbL.

Tema 2: MojaenupoBanue (puznueckux mporeccoB. /[BukeHue Tesa, OPOLIEHHOTO MO
yrJIoM K TOpH30HTY 0€3 ydeTa CONpPOTHBIIEHHS BO3Jyxa. J[BHXKEHME Teja, OpOLIEHHOIo MOJ
YIJIOM K TOPH30HTY C y4€TOM COIIPOTHBIIEHUS BO3yXa.

Tema 3: MoaenupoBanue GU3NYECKHX MPOLECCOB. J[BUXKEHHE HEOECHBIX Tell.

Tema 4: MogenupoBaHie (GU3HYECKUX MPOLECCOB. MoendpoBaHue Mpoiiecca
TETJIONPOBOAHOCTU CTEPIKHS.

Tema 5: KoMnbroTepHoe MOAETHPOBaHUE B SKOJIOTHU. OCHOBHBIE TTOHSATHS.

Tema 6: KoMnproTepHOE MOJIETHPOBAHUE B IKOJIOTMH. MOJENb MOMYJISIIIHHE.

Tema 7: KoMObloTepHOE MOJENMPOBAaHME B JKOJOTMU. Mojaenb NONYJIsSUUH ¢
BHYTPHUBU/IOBOM KOHKYPEHILIUEH.

Tema 8: KommnploTepHOE MOIEIMPOBAaHHE B OKOJIOTrMU. Mogjenb NOMyJasiuud ¢
MEXXBHUJIOBOM KOHKYPEHLIUEN.

Tema 9: KomnbloTepHoe  MOAEIMpOBaHUE  CIy4alHBIX  MPOIECCOB.  MeToj

CTAaTUCTUYECKHUX HCIBITAHUH.

5. OBPA3O0OBATEJIBHBIE TEXHOJIOT'HH
B pamkxax peaqu3alMM  JaHHOM  JUCLHUIUIMHBI  HMCHOJB3YIOTCS  ClIEAYIOLIUE

oOpa3oBaTellbHble TEXHOJOIMH: TEXHOJIOTUS IPOOJIEMHOro OOYyYCHHs, PyYHOE HCIIOJHEHHUE
MpOrpamMM, METOJ NMPOEKTOB, HMHTAIIAOHHOE MOJEIMPOBAHUE, UHIUBHIyaIbHBIE W TPYIIIOBbIE

3a/laHus IMPpHU IPOBEACHUH IIPAKTHYCCKUX 3aHATHH.

Ha 3anaTusax xaxapli CTyJeHT IOJIydYaeT HHIMBMIyallbHOE 3aJaHHe, HalpaBJEHHOE Ha
(GopMUPOBAaHHME KOMIIETEHUHMM OINpPENENCHHBIX JaHHOH paboyelt mporpammoii. Bo Bpems
BBIIIOJIHEHHS 3aJlaHUll B y4eOHOH ayJIUTOPHH CTYJEHT MOXET KOHCYJbTHPOBAThCA C
npenojaaBarTeseM, onpeaenaTe Haubosee 3pPeKTUBHBIE METOBI PEIIEHHS IMOCTABJIEHHBIX 3a/1ay.
Ecinu kakas-To 4acTh 3alaHMsl OCTaeTCs HE BBIIOJHEHHOH, CTYJEHT MOXET MPOJOIKUTL €&
BBIIIOJITHEHHE BO BPEMS BHEAYIUTOPHON CaMOCTOSATEIbHOU paboThI.

JIng oneHMBaHHs pe3yJIbTaTOB U3YUYCHHS TUCHUILUIMHBI HCIIOJIB3YETCS OaIbHO-

PEUTHHIOBast CUCTEMA.
Jns 6onee riybokoro msydenus npeaMeTa NpenojaBaTelb NMPENOCTABIISET CTYAEHTaM

YIEKTPOHHbIE Yy4eOHbIE Kypchbl M HH(OPMAIMIO O BO3MOKHOCTH HCIIOJIB30BAaHHS CETEBBIX U

MHTepHeT-pecypcoB no paszenaMm JUCIUIIHHBL.

6. OINEHOYHBIE CPEACTBA AJIA TEKYIIEI'O KOHTPOJIA



YCHEBAEMOCTH, TNPOMEXYTOYHOM ATTECTAIIMH 110 HMTOIAM
OCBOEHMA JUCIHUITIJIMHBbI 15| YYEBHO-METOJAUYECKOE
OBECIEYEHUE CAMOCTOSITEJIbHON PABOTHI CTYJIEHTOB

KOHTPOJILHBIE YUEBHBIE 3AJIAHUA J1JIS1 IPOBEAEHUS PEUTUHI-KOHTPOJISA

Y
3)
4)

1)

Ne 1 (oOpa3en 3anaHui)

Kakoe BricKa3biBaHHE HaubOJIEe TOUHO OMpeIeisieT MOHIATUE «KMOMIEITDY:
TOYHAsl KOITUSI OpPUTHHAJA;
OpUTHHAJI B MUHHATIOPE;
obpa3 opuruHaia ¢ Haubosee NPUCYIIMMH EMY CBOWCTBAMH;
HavyaJIbHBIN 3aMbicen Oyayuiero oobekra?
KoMnploTepHOE MOIETUPOBAHHE — 3TO:
npoliecc MOCTPOEHUSI MOIENIA KOMITBIOTEPHBIMHU CPEICTBAMH;
IpoLIeCcC UCCTIeI0BaHUS 0OBEKTa C TOMOIIBIO €r0 KOMITBIOTEPHOM MOJIEIH;
NOCTPOEHHUE MOJIENIM Ha SKpaHe KOMITbIOTEPA;
pelIeHre KOHKPETHOM 3a/1ayyl C IOMOIIBIO KOMITBIOTEPA.
BepbasibHOM MOJEINBIO SIBISETCS:

MOJEb aBTOMOOUIIA; 2) COOPHUK ITPaBHJI TIOPOXKHOTO JIBHIKCHHS,
¢dbopmyia 3aKOHa BCEMHPHOTO TSTOTEHUS;
HOMEHKJIaTypa CIIHCKa TOBapOB Ha CKJIaJIe.
MaremaTnyeckoit MOJEBIO SBJISETCS:

MOJIEJIb aBTOMOOMIIA;
COOPHMK MPaBUJI TOPOXKHOTO IBHIKEHHUS;
(dhopmyia 3aKOHa BCEMHUPHOTO TATOTEHHS;
HOMEHKJIaTypa CIIMCKA TOBApOB Ha CKJIAJIE.
HndopmaninoHHONW MOAEIBIO ABISAETCS:
MOJIeTb aBTOMOOHIIS;
COOpPHHUK MPaBHJI JOPOXKHOTO JIBHXKEHHS,
¢dbopMyIia 3aKOHA BCEMHPHOT'O TATOTCHHS;
HOMEHKJIaTypa CITUCKa TOBApOB Ha CKJIajie.
K netepMUHUPOBAHHBIM MOJIENISIM OTHOCHTCS:
MOJI€JIb CIIy4alHOTro Oy K/IaHUs YaCTHUIIBI;
MojiesIb (OPMHPOBAHHUS OUYEPEIH;
MOJ€eNb CBOOOJHOTO MaJCHUS TeNIa B CPeJie C COMPOTHBIIEHHEM;
MOJIENb UTPBI «OPET—PELIKa.

K cToxacTuueckuM MOJIEIAM OTHOCHUTCS:



1)

MOJACJIb ABUXXCHU TCIA, 6p0HIeHHOFO II0J YTJIOM K T'OPH30HTY,

2) MOj1eJIb OPOYHOBCKOTO JIBUKECHHUS;

3) MOJI€eJIb TassHUS KycOYKa JIbJa B CTaKaHe;

4) Moelb 00TEeKaHHs Ta30M KpbLia CaMoJIeTa.

8. [Tocie1oBaTENBHOCTD 3TANIOB MOJIETMPOBAHUS:

1) 1eJ1b, 00BEKT, MOJI€Nb, METO/I, AJITOPUTM, ITIPOTpaMmMa, SKCIIEPUMEHT, aHAJIU3, YTOUHEHHUE;
2) 1eJ1b, MOJIEJIb, OOBEKT, AITOPUTM, IPOTrPAMMA, SKCIIEPUMEHT, YTOYHEHHE BbIOOpa
00BEKTa;

3) 00BEKT, 11eJIb, MOJIEIb, IKCIIEPUMEHT, TPOrpaMMa, aHaJI|3, TECTHPOBAHHUE;
4) 00BEKT, MOJIEND, IIEJTh, AITOPUTM, METO/I, TpOTpaMMa, FKCIIEPUMEHT.

9. WHayKTUBHOE MO/IEJTMPOBAHHE MPEAIONIAraeT:

1) I'MIIOTETHYECKOE OMUCAHUE MOJEIIH;

2) pelIeHUe 3a1a4d METOI0OM UHAYKIIUY;

3) pelIeHUE 3a/1a41 JIETyKTUBHBIM METOIOM;

4) IIOCTPOECHHE MOJIENH KaK YaCTHOTO CIIy4asi I1006abHBIX 3aKOHOB MPUPO/IBIL.
10. JleqyKTHBHOE MOJIETMPOBAaHUE MPEAIIOJIAaraeT:

1) THIIOTETHYECKOE OMMCAaHNE MOJIETIH;

2) pelIeHHE 3aa4d METOI0M UHIYKIUH;

3) pelleHHe 3a1a4u JeTyKTUBHBIM METOIOM;

4) MOCTPOEHUE MOJENU KaK YaCTHOT'O Cllyyas INI00aJIbHBIX 3aKOHOB MPHUPOIbI.
11. KoMIbIOTEpHBIH 3KCIIEPUMEHT — 3TO:

1) pelieHne 3a1a4i Ha KOMITBIOTEPE;

2) UCCJIEZIOBAHHUE MOJIENH C TIOMOIIBIO KOMITBIOTEPHOM MTPOrpPaMMBI;

3) NOAKJIIOYEHHE KOMIIBIOTEPA J1s1 00pabOTKU PU3HUECKHX SKCIIEPUMEHTOB;
4) aBTOMATHU3HUPOBAaHHOE YIIpaBJICHHE QUIHUECKUM IKCIIEPUMEHTOM.

KOHTPOJILHBIE YYEBHBIE 3AJJAHUA JJISI TIPOBEJAEHUS PEATHHI-KOHTPOJIS

1.

No2 (oGpa3zen 3apanmii)

HenpeppiBHast MoJie/Ib YMCIICHHOCTH MOMYJIAIH, Oe3 yyeTa BHYTPUBHIOBOM KOHKY-

peHIMH (I— CKOPOCTb POCTa YUCIEHHOCTH, K — mpezenbHas MIOTHOCTh HACKIIEHHS ):

Y
2)
3)
4)
2,

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

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

HenpepeiBHas (J1orucTHYECKas) MOJIE/b YUCIIEHHOCTH MOMYJISIHMA C yY4ETOM

BHYTPUBHMI0BOH KOHKYPEHLHUH (I — CKOPOCTb POCTa YyuciIeHHOCTH, K — mpenenbhas



TUIOTHOCTh HACBIIICHHUS):
1) dN/dt =rN/(1+N); 2) dN/dt = rl1IK - N)/K;
3) dN/dt=r(K-N); 4) dN/dt =r.
6. Moienib MeXXBUIOBOM KOHKYPEHIIMH «XHIMHUK—KepTBa» (N I, a — YHCJIIEHHOCTD,
4) dNJdt = rxNx(Kx - N2)/Kx; dN2/dt = r2N2(K2 - Nx)/K2.
8 Moieib MEXBUAOBOH KOHKYPEHIIMH «XUITHUK—XepTBa» (Nb r, a — YHCIIEHHOCTb,
CKOpPOCTb pOCTa ¥ KO3(PGHUIIMEHT CMEPTHOCTHU MOIYJISILKYU KepTBbl; JI/2, b,q — YHCIeHHOCTD,
3¢ PeKTHBHOCTH JOOBIYH M KOYGGHUIIMEHT CMEPTHOCTH IOMYJISIIUU XHUIIHUKA):
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 umuranmronsoi Moaenu «Kusub» (/1. Konpeit) konu4ecTBo cTalliOHApHBIX
KOH(pHUrypauuii:
1)2; 2)3; 3)4; 4) 6onee 10.
KOHTPOJIbHBIE YYEBHBIE 3AJTAHUA JJ151 TIPOBEJEHWS PEUTHUHI -
KOHTPOJISA Ne3
1L KoMmnbroTepHast MOJENb «04Yepeib)» HE MOXKET OBITh IPUMEHEHA IS

ONTUMHU3AIHH B CIICAYIOINHUX 3ada4ax:

1) obcny>XxUBaHUE B Mara3suHe;

2) TeneOHHas CTaHIUS;

3) KOMIIBIOTEPHAs! CETh C BBIJIEJIEHHBIM CEPBEPOM;

4) CIIOPTUBHbBIE COPEBHOBAHUS.

24, B Monenu «ouepens» ciyqaiHbIi nporecc GOpMUpPOBaHHS OYEepEH SIBIISIETCS:
1) MapKOBCKHM;

2) HEMapKOBCKHM;

3) JIMHEHHBIM;

4) KBa3UCTallMOHAPHBIM.

3 J1s MoJiesIMpOBaHUs OYEPEIN MEHEE BCETO MOAXOIUT paclpeieieHHe

JIIHUTECIIBHOCTH OXUJaHUA:

1) PaBHOBEPOSATHOCTHOE;
2) MyacCOHOBCKOE;

3) HOPMAJILHOE;

4) IKCIOHEHI[UAJIBHOE,

4. [TycTs aBTOOYCHI ABUratoTca ¢ HHTepBaioM B 10 MunyT. KakoBo cpentee Bpems



O)KHaHUS TPAHCIIOPTA HAa OCTAHOBKE MPU HAJIMYUH OJHOI0 MapuipyTa:

1) 10 muH; 2) 0 MuH;

3) 5 muH; 4) He ONpeaesIEHO?

5 [Tycts aBTOOYCHI iBUratoTcsi ¢ MHTEpBasioM B 10 MunyT. KakoBo cpennee

BpeMsl 0’KHIaHHS TPAHCIIOPTA HA OCTAHOBKE MPH HATMYHH JIBYX MapLIPYTOB:

1) 5 MuH; 2) MEHEe 5 MHUH;

3) ©Gosiee 5 MuH; 4) 10 MuH?

6. MetoaoMm ciyyailHbIX UcnibiTaHui (MeToa MonTte-Kapiio) HeBO3MOXKHO BEIYUCITUTD:
1) uncno s; 2) niuouans;

3) uuncna GuboHayuu; 4) KOPeHb ypaBHEHHUS.

i C noMombl0 HWMHUTAIAOHHOH MOJENH CIy4alHOro OJyXIaHHs TOYEK HEBO3MOXHO
U3y4arh:

1) 3aKOHBI UIACAIBHOIO ra3a;

2) OpOYHOBCKOE IBUIKEHHUE;

3) 3aKOHbl KHHEMATHUKH,

4) TEIUIOBBIE MIPOLIECCHI.

IMMPOMEXYTOYHASA ATTECTALIUS 110 HTOI'AM OCBOEHUSA JUCLHUIIJIMHBI

BOIIPOCHI K 3AYETY

1) KomnbeiotepHoe MozaenupoBaHue U ero ueiad. [lpumepbl u kinaccuukanus
MOJEJIEH.

2) JTarbl KOMIIBIOTEPHOIO MOJIETMPOBAHHUSL.

3) MoaenupoBaHnue ABHKEHHUs Tena, OPOIEHHOTO MO/ YIJIOM K FOPH30HTY 6€e3 yyera
COIIPOTHUBJIEHUS BO3yXa.

4) MonenupoBanue IBUXKEHHS Tena OPOLIEHHOTO MO YIJIOM K FTOPHU30HTY C YYETOM
COIPOTUBJICHU BO34yXa.

5) MopenupoBaHue ABHKEHUSI HEOECHBIX TEll.

6) MoaenupoBaHue B SKOJIOTHH: OJHOBHIOBAs MOJIENb C JUCKPETHBIM BPEMEHEM.

7) MogenrpoBaHye B 5KOJIOTHH: OJHOBHIOBAs MOJENb C HEMTPEPHIBHBIM BPEMEHEM.

8) MopenupoBaHHe B SKOJIOTHH: MOJIENIb MEXBHOBOM KOHKYPEHIIHH.

9) MopenupoBaHHe B 3KOJIOTHH: MOJEIb Napa3uT-XO3sHH.

10) MopenupoBaHue CiiydyaiHBIX MPOIECCOB.

11) ITpuMepEI MoJIENIEH ¢ MCIIOIB30BAaHUEM CITyYaiHBIX IPOLIECCOB:  CIIy4aMHOE

onyxnanue, meron Monre-Kapino, 3anaua Brodpona.

12) MonenupoBanue cirydaifHBIX MPOLECCOB B CHCTEMAaX MacCOBOT0 00C/TyKHBAHHA.



13) HMmurtanmoHHoe MoaenupoBanue. [IpuMepbl HMUTAIIMOHHBIX MOJIEIIEH.

14) JuddepeHunanbible  ypaBHEHUS - OCHOBHOM —ammapar KOMIIBIOTEPHOIO
MaTeMaTHYECKOr0 MOJENMPOBaHUs (ONpPENENICHHs, YCIIOBUS Ppa3pelIUMOCTH, MPUOIHIKEHHOE
pellIeHHe Ha KOMIIBIOTEpE).

3AJJAHMSI AJISI CAMOCTOSITEJIBHOM PABOTHI

Tema: OcHOBHble NOHATHA KOMIBLIOTEPHOro MojaeaupoBaHus. KomnbioTepHoe
MoJe/iInpoBaHue B pU3HKe.

1. Kakue mnpuuuMHBI O0OYCIOBIMBAlOT OCOOYI0  3HAYUMOCTh  KOMIIBIOTEPHOIO
MoJIeTMpOBaHus B Gpu3uke?

2. Kakue aHanoruy npoBOJSTCS MEXIY pealIbHbIM U KOMIIBIOTEPHBIM YKCIIEPUMEHTaAMH?

3. Tloyemy mnpu HCCIEIOBaHUHM peEATBHBIX IPONECCOB JBH)KEHHS TeJl HYXHa
nuddepennmanbHas popma 3akoHoB Herotona?

4. Kak 3aBUCHUT CHUJIa COIPOTUBIIEHUS OT CKOPOCTHU JABUXKYIIErocs tena?

5. Kakas u3 cOCTaBIIAIOIUX CUIIBI COIIPOTUBIICHUS - JIMHEHHAsl WK KBaJpaTuyHas - Oyaer
JIOMMHUPOBATh MPHU MOTPYKEHUU B BOAY IOJIOTO CTAJILHOTO I1apa - 6aruckada auametpom 2 M
C TOJIIIMHOM CTEHKH | CM IIPU JOCTUKEHUH UM IOCTOSTHHON CKOPOCTH MOTPYKEHHS?

6. [louemy ydeTr cuibl CONPOTUBIIEHUS CPEbl I€JIA€T MHOTUE, U3BECTHBIE U3 LIKOJLHOIO
Kypca pu3zuku Mojieny, Oosee peaucTUUHBIMU? [IpuBequTE MpUMEPHI TAKUX MOJIETICH.

7. Kak Hamo mpeobGpa3oBaTh ¢(OpPMYIHPOBKY COAEPKATEIBHOW 3ajadd, M[Pekae 4YeM
MPUCTYNATh K €€ perIeHHI0?

8. Kak M0oxHO 0T0Opa3uTh pe3ynbTaThl MOACIMPOBAHUS B 33Ja4e O CBOOOJIHOM MaJeHUH
Tesa B Haubosee y106HOHU /it Bocnipustus Gpopme?

9. B uem mnpeumyliecTBa M HEIOCTATKH MOJAETUPOBAHUSA C IOMOIIBK) COCTABJIEHHs
MPOrpaMM U C UCTIOJIb30BaHUEM TaOJIMUHBIX MPOIECCOPOB?

11. KakoBa TpaeKkTOpHs ABMIXKEHHS Tesla, OPOIIEHHOTO IOJ YIJIOM K TFOPU3OHTY, NpH
OTCYTCTBMM CONPOTUBJICHHUs cpeabl? Kak MeHsieTcs 9Ta TPaeKTOpUsS Ka4eCTBEHHO IPH HAJIMYUU
CUJILHOT'O CONIPOTHBIICHHSA?

12. lnsg yero mpou3BoAMTCS 0Oe3pa3MepUBaHUE BETHYHH, XapaKTEPU3YIOIIUX JABHKEHHE?
Bo3moxkeH nH 3 paccMaTpuBaeMoH 3anade Apyrou crnocob obe3pasmepuBanus?

13. Caenaiite CpaBHUTEIbHBIA aHAINU3 XapaKTEPUCTUK IBHXKEHHS Tejla, OPOLIEHHOrO M0/
YTJIOM K FOPHM30HTY, C y4€TOM H 6€e3 ydeTa CONpOTHBIEHHS Bo3ayxa. Kak oHM GyayT H3MEHATHCS
C YBEJIMUEHHEM HayalbHOW CKOPOCTH?

Tema: MoaeaupoBaHHe B 3K0JIOTHH

1. B yeM oT/IM4ME KTACCHYECKOH IKOIOTUU OT COBPEMEHHOM?

2. Kakue npobieMbl pacCMaTpUBAIOTCS B KJIACCHUYECKOM 3KOJIOTHUN?



3. Kakue BUIbI B3aUMOJIEUCTBUSI OPraHU3MOB NPUHATO pacCMATpHBATh B KJIACCHYECKOH
IKOJIOTHH?

4. Kakue 1enu npecienyrores IpH COCTaBIEHUHM MaTEMAaTUYECKHX MOJIEJIEH B 9KOJIOTUH?

5. B uem BbIpakaercs crnelu(uKa OGMOJOIHYECKUX CHCTEM B OTIMYHE OT PACCMOTPEHHBIX
paHee pU3MYECKHUX U MEXaHUYECKHUX CHCTEM?

6. Uro moHMMAIOT MOJ KOHKYpPEHIHMEH B OHOJOrMH? BHYTPUBHJIOBOM KOHKYpEHIIHEH?
MEXBUJOBOH KOHKypeHIHeH? KaKoBbI HMCTOYHMKM KOHKYPEHIMM, W KaK KOHKYpPEHIHS
YUUTHIBAETCS B IPUBEJAECHHBIX MOJEIAX?

7. Kakue pe3ysbTaThl MOTYT OBITH MOJYYEHBI C MOMOIIBIO MPOCTEiIIel MoaeIn pocTa
YUCJICHHOCTH TOMYJISLIMHA C JUCKPETHBIM pa3MHOXeHHeM? Kak W3MEHATCs 9TH pe3yJibTaThl, €CIH
y4eCTb HHTEHCUBHOCTb KOHKYPEHIIUU?

8. Kax mnoctpouth ¢a3oBylo auarpaMMmy IHHAMHKH YHCICHHOCTH TMOMNYJSALUH C
JIUCKPETHBIM Pa3MHOXEHHEM ?

9. Pemute 3amady, OIy4YUB BCE YETHIPE CIIOCOOA U3MEHEHHUS YUCIEHHOCTH TIOMYJISIHH B
MO/IENIM BHYTPUBHAOBON KOHKYPEHIIUY.

10. Pewmurte 3amayy, noctpouB (a3oByr0 auarpaMMy B MOJEIH MEXBHIOBOM
KOHKYPEHLIMH.

11. Kak BbIBOAMTCS JIOrHCTHYECKOE ypaBHEeHUE? KakoBO aHATMTHYECKOE pEIEHHE YTOrO
ypaBHeHH:A? Kak B HEM yUHTHIBAacTCsl BHYTPUBHIOBAs! KOHKYPEHLIHS?

12. [1o xakoMy MPHUHILMITY 3alIMCBIBAECTCS MOJENb MEXKBHUAOBONH KOHKYPEHIIHH?

13. Kakue pe3ynbratel MOTyT OBITH MOJYyYEHBI C TMOMOINBIO MOJEIM MEXBHIOBOH
KOHKYpPEHIIUU?

14. Kakue ¢akTopbl HEOOXOAUMO Y4eCTh NPH Pa3pabOTKe MOJEIM CHCTEMbI «XHILHHK -
JKepTBa»?

15. Kakue pe3ynbTaTbl MOT'YT OBITh MOJTYYEHBI C TOMOLIBIO MOJIETH «XHIIHUK-KEPTBa»?

16. SIpnsercsa M UCHOJB30BaHHE CTOXACTHMYECKHX MOJEJICH B HCCIIEJOBAHMM DBOJIIOLIMH
MONyJIALUMHA OTPAKEHHEM 3aKOHOMEPHOCTEW peanbHOro Mupa? B kakoit Mepe cirydallHOCTB
NpOosIBIIieTCS B OHOIOTHYECKUX mpolieccax?

17. IlomydnTe C€aMOCTOATENBHO BCE pe3yJbTaTbl, KOTOpHIE NpPHUBEIEHBI B MPHMEpPAX
JUHAaMHKH YHCIEHHOCTH MOMYJISLIMM C HENPEPBIBHBIM Pa3MHOXCHHEM H B CHUCTEME «XULIHHK-
KepTBay.

Tema: MoaesmpoBaHHe ciiy4alHbIX MPOIIECCOB

1. Kakue coayuaiiHple COOBITHS  Ha3bIBalOT  JOCTOBEPHBIMH?  HEBO3MOKHBIMH?
HECOBMECTUMBIMH? TIPOTUBOIIOJIOKHBIMHU?

2. JlaiiTe K1accuUecKoe ONpe/ieNieHue BEPOSITHOCTH CIIy4aliHOTO COOBITHSL.



3. B yeM 3aKi1r04aroTCsl TEOPEMBI CIIOXKEHUS U YMHOXKEHUSI BEPOSITHOCTEN?

4. ChopMynupyiTe JOKaJIbHYIO M HHTETpajibHylO TeopeMbl Jlamaca mis BEpOSTHOCTH
NOSIBJICHHUS 3aJaHHOTO YHCJIa CITy4YalHBIX COOBITHH.

5. Chopmynupyiite TeopeMy bepHy/uM A OLEHKH YacTOTHI NMOSBIEHUS Cly4alHBIX
COOBITHH NTPH HE3aBUCHUMBIX IOBTOPHBIX UCIIBITAHUSAX.

6. Uto Takoe ciiyyaiiHas BeJIMYMHA IUCKpETHasA? HENPEephIBHAS?

7. Haiite onpenenenue QpyHKIUU pacrpeeleHUs] HEMPEPhIBHOM CIIyYaliHOM BEJIMUYMHBI U
IUIOTHOCTH Paclpe/leIeHuUsl.

8. Uro Takoe MareMaTH4ecKOoe OXHJaHWE M [UCIEPCUs CIIy4allHOW BEJHUYMHBbI (TpH
JIMCKPETHOM U MPU HEMIPEPHIBHOM paclpeeeHusx)?

9. Kakoe pacnpeneneHre Ha3bplBaeTCl HOpMalbHBIM? B uyeM ocobas 3HAYUMOCTH
HOPMAJILHOTO paclipeie/ieHUs B TEOPHH BEPOSITHOCTEH?

10. Yro Takoe He3aBUCHMas MOBTOPHast BeIOOpKa? Kak HaxoasTcst BBIOOpOUYHBIE cpeiHue?
BBIOOpOYHBbIE AMCTIEpCHH? B Kakux CBA3SIX OHU C MAaTEMaTHYECKUM OXHAAHHEM M AHCIepcHeil
Cily4aiiHO#M BEJTMYMHBI?

11. Kak mocTpouTh rucTOrpaMMy BBIOOPOYHOIO pacHpeleieHUs CIIy4aHON BeTHYHHBI?
Kak no He# cyauTh 0 GYHKIIMH pacrpeesieHus ?

12. Kakumu cBoMCTBaMM JO/DKHA 00JiafaTh TOYEYHas OLIEHKA [apaMeTpoB (hYHKIMH
pacnpenaeneHus?

13. Kak OLeHUTh OTKJIOHEHHE BBIOOPOYHOTO CPEIHEr0 OT MAaTEMAaTHYECKOIro OXHIaHUs
NpH MaJlOM YHCJI€ MCOBITAHUH? MpH GONBIIOM 4HMcie HchbITaHui? UTO Takoe MOBEPUTENbHBIN
UHTEpBaAI?

14. ChopmynupyiiTe OAMH U3 KPUTEPHUEB COIJIACHS SMIIMPUYECKON M TEOPETHYECKOM
(yHKUMH pacnpeieneHusl.

15. Yto Takoe «ciaydaiHoe yucino»? ChopmynupyiiTe METOI KOMIBIOTEPHON I'e€HEpALMK
NOCJIEJOBATEIbHOCTH PAaBHOMEPHO paclpe/ieJIeHHbIX NICEBIOCTYYAHBIX YHCEIL.

16. CdopmynupyiiTe OOMH W3  METOJOB TI€HEpAllMH  I10CJEN0BATENLHOCTH
MICEBIOCITYYaHBIX YHUCEJI C 3aJaHHBIM 3aKOHOM pachpe/e/ICHHS.

17. Kak ¢popMynupyroTcs 3a/1a4u TEOPUH MAacCOBOTO OOCTYKUBAHHS?

7. YYEBHO-METOAUYECKOE U UH®OPMAILIMOHHOE OBECIIEYEHUE
JUCHUIIJIMHBI (MOAYJISA)
a) OcHoBHas nuTeparypa (B 6ubnuoreke Bnl'Y)
1. Cemakun, W. [. VubopManuoHHBIE CHCTEMBI ¥ MOJENH. NEKTUBHBIA KypC

[DnexTponnbl# pecypc] : Meroauudeckoe nocobue / U. I'. Cemakun, E. K. Xenuep. - 2-¢



0)

3. (o). - M.: BUHOM. JlaGopatopus 3Hanuii, 2012. - 71 c. : ui. - ISBN 978-5-9963-
092 . Pexxum noctyna:http://znanium.com/bookread2.php?book=476201
2. Tynuxk H.B. KommblorepHoe MoaenupoBaHue [DJIEKTPOHHBIH pecypc]: ydebHoe
nocobue/ Tynux H.B.— DnexTtpoH. TexcToBble naHHble.— CaparoB: By3zosckoe
oOpa3oBaHue, 2013.— 230 c.— Pexum JlIoCTyma:
http://www.iprbookshop.ru/13016.— 3BbC «IPRbooks», mo nmaposro
3. KoMmproTepHble METObI MaTEMaTHYECKUX UCCIIENOBAaHUM [DJIEKTPOHHBIH pecypc]:

METOJUYECKHE YKa3aHHUsd K CaMOCTOSTEIbHON pa60Te no JUCIHUIIJIMHaAM

«Yucnennple Meroabl» U «KommberoTepHoe MoaenupoBaHHe»/ — DIEKTPOH.
TeKCTOBbIe JnaHHble.— Jlumeuk: Jluneukwii roCyJapCTBEHHBIN TEXHHUYECKHIA
yuuBepcuter, JObBC  ACB, 2013.— 30 c¢—  Pexum  jgocryna:

http://www.iprbookshop.ru/55102.— DBC «IPRbooks», nmo mapoito

JlonoysiHUTEIbHAS TUTEpATYypa

. CxuspoBa E.A. KoMnbelorepHoe MozaenupoBaHHEe (PU3HYECKHUX SIBICHUN [DJIEKTPOHHBIN

pecypc]: yuebHoe nocobue/ CxisipoBa E.A., Mamotun B.M.— DJeKTpOH. TEKCTOBbIE
naHHble.— ToMmck: Tomckuii monurexHuyeckuit ynusepcurer, 2012.— 152 ¢.— Pexum
nocrtyna: http://www.iprbookshop.ru/34668.— DBC «IPRbooks», mo naposmto
KommnbpioTepHoe  MoOJeNupoBaHHE  MaTeMaTHUYeCKHMX  3aday.  JJEKTHBHBIA  Kypc
[DnexTponHblii pecypc] : ydebHoe mocodbume / P. P. CyneiimanoB. - Di. w3 - M.
BUHOM. Jlaboparopus 3Hanui, 2012. - 381 c. : wun. - Pexum jgocrymna:
http://www.studentlibrary.ru/doc/ISBN9785996314843-
SCN0036.html?SSr=100133aleb1450c6dc37515 mo maposto

. Jpskonos  B.JI.  VisSim+Mathcad+tMATLAB. Bu3syansHoe  maremaTHueckoe

mMojeinupoBanue [DiekTpoHHBIH pecypc]/ JlbskoHoB B.Il.— DiekTpoH. TeKCTOBBIE
pannpile.—  M.: COJIOH-IIPECC, 2008.— 384 c¢.— PexuMm jocryna:
http://www.iprbookshop.ru/8656.— DbC «IPRbooks», mo mapoito

Hepnonuqecxne HU3JaHuA

1. XKypnan «Mlapopmaruka u o6pazoBanue»: http://infojournal.ru/
2. XKypuan «MHpopManmoHHbIEe TEXHOJIOTUN»: http:/novtex.ru/IT/
3. XKypuan «MMladopmanmonnoe obuiectBox»: http://www.infosoc.iis.ru/index.html

[TporpammHoe obecneuenue u MHTEpHET-pecypehbl
MathCad
MS Excel



3. ru.wikipedia.org
4. intuit.ru

5. mathnet.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI.
[Ipn npoBeieHUM NEKLIMOHHBIX M MPAKTUYECKHUX 3aHATUH 1O AUCIHUILIHHE UCIIONB3YETCS
KoMnbloTepHas naboparopus kadenpst MM TO, MynsTUMeTUHHBINA KOMIUTIEKC, HHTEPAKTHBHAS

JOCKa, na60paTopHI>n71 CTOJI C KOMIIJICKTOM HarJIsIOHBbIX MMOCOOHIH.
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