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1. bauk 3aBIaHb JJIS MiICYMKOBOI0 KOHTPOJIIO 3HAHb

1. OOuMcaOBaIbHUN EKCIEPUMEHT (KOMIT'IOTEpHE MOJCIIOBAHHSI) — BHKOPHUCTAHHS
KOMITIOTEpa JUIsl TPEACTABICHHS JUHAMIYHUX BiJIMOBIACH OJHI€T CHUCTEMH MOBEAIHKOIO 1HIIOT
CHCTEMH, 3MOJEIHOBAaHOI 32 HEet0. MoJIeoBaHHs BUKOPUCTOBYE MaTeMaTHYHUM onrc abo MOjelb
peanbHOi CUCTEMHU y BUIJISAI KOMHI'tOTepHOi nporpamu. Ll Monenb ckiiagaeTbcst 3 piBHAHb, fKi
nyOmoTh (YHKIIOHATBHI 3B'I3KM BCEpeAWHI peabHOi cucrteMu. Ilicims 3amycky mnporpamu
OTpMMaHa MaTEeMaTUYHA JWHaMiKa (pOpMye aHAJIOT MOBEAIHKU PEalbHOI CUCTEMH, PE3YyJIbTaTH SIKOI
NpPEJCTaBICHl Yy BHUIVIIAI JaHUX. MOJENIOBaHHS TakoX MOXe MaTtd (opMy KOMII'FOTEPHO-
rpadiqHOT0 300paXKeHHs, SIKE MPEICTABIIsAE TMHAMIUHI IIPOLIECH B aHIMOBAHIN TOCHITOBHOCTI.
Humannsa 1. Illo make o6uucnrosanvhuii ekcnepumenm (OF)

Humannsa 2. Ak eioooparxcacmuca pezyromam ¢ OE.
Humannsa 3. Axuii onuc euKopucmogye mooer08anHs

2. Komn'torepHe MOJENIOBaHHS BUKOPHCTOBYETbCS Ul BHUBYEHHS JUHAMIYHOI IOBEIIHKH
00'exTiB 200 cHUCTEM Yy BIJMOBIIb HA YMOBH, SIKI HEMOMJIMBO JIETKO ab0 Oe3MeyHO 3aCTOCyBaTH B
peanbHOMYy >xuTTi. Hanpuknan, saepHuii BuOyx moxke OyTH ONMCaHMNA MaTEMAaTHYHOK MOJIEILIIO,
sgKa BKJIIOYA€ Takl 3MiHHI, SIK TEIUIO, MIBUAKICTh 1 paaioakTuBHI BUKUIU. [loTiM MOXyTh OyTH
BUKOPHUCTaHI JOJATKOBI MAaTEMaTUYHI PIBHSAHHS, O[00 MPUCTOCYBATH MOJEIHL JI0 3MiH TEBHUX
3MIHHUX, TaKMX SK KIJIBKICTh PO3IIETUIIOBAHOTO MaTepialy, sKuii BUpOONsSB BUOYX. Cumyssmii
0CcO0JIMBO KOPHUCHI Ui TOTO, MO0 TO3BOJHUTH CIIOCTEpiradyaM BUMIPATH 1 mependayuTH, sK Ha
poOOTY IIIOT CHCTEMH MO>KE BIUNIMHYTH 3MiHa OKPEMHUX KOMIIOHEHTIB Y LIl CHCTEM.

Ilumannsa 4. /le (konu) euxopucmogyemuoca OE?
Iumannsa 5. Hagedimo énacnuit npuxnad eukopucmanus OE? Haoaitme o6rpynmyeanns.
Ilumanns 6. fka moxcnusea ekonomiuna 6uzooa 6io suxopucmanusa OE?

IIpocrime MoJentoBaHHA, 10 MPOBOJAUTHCS MMEPCOHATBHUMH KOMIT'IOTEPAMH, CKIIAAEThC B
OCHOBHOMY 3 Oi3Hec-Mozeneil 1 reomeTpuyHux Mmopeneil. [lepiia Bkitoyae B ce0Oe €NEKTPOHHI
Tabnuii, (IHAHCOBI Ta CTATUCTUYHI MPOTpaMH, sIKI BHUKOPHCTOBYIOThCS Yy Oi3Hec-aHali3l Ta
IUIaHyBaHHI. ['eoMeTpu4Hi MOJielli BUKOPUCTOBYIOTHCS IS YUCIIEHHUX 3aCTOCYBaHb, K1 BUMAararmTh
MPOCTOT0 MAaTEMaTUYHOTO MOJICTIOBaHHS OO'€KTIB, TakWX SIK OY/IiBIi, MPOMUCIOBI YAaCTHHH, 1
MOJIEKYJISIPHI CTPYKTYPHU XIMIYHUX PEYOBHUH. BUIbII MPOCYHYTI CUMYJISALIT, Takl K Ti, IO IMITYIOTb
MOTOJIHI YMOBHU a00 MOBEAIHKY MaKpPOEKOHOMIYHHMX CHCTEM, 3a3BHYail BUKOHYIOThCS Ha MOTY)KHUX
pobounx cranuisx ado Ha EOM. YV mammHOOyayBaHHI KOMITIOTEpHI MOJENIi HOBOCTBOPEHHMX
KOHCTPYKLIN MiJIAI0THCSI MOAETIOBAHHIO TECTIB JJI1 BU3HAUYEHHS IXHIX peakiiii Ha Hanpyry Ta iHIIi
¢i3uyHi 3MiHHI. MoOJeNIOBaHHs PIYKOBUX CHUCTEM MOXHA MaHIMMyIIOBaTH, 100 BHU3HAYUTU
MOTEHUIMHUNA BIJIMB TIpedeib Ta 3pOLIyBAIBHUX MeEpeX Imepel Oyap-sSKuM (aKTHUHUM
OyIIBHUUTBOM. [HII NMpUKIaAu KOMIT'FOTEPHOTO MOJEIIOBAHHS BKJIIOYAIOTh OLIHKY KOHKYPEHTHUX
peaxiiif KoMnaHiil Ha IEBHOMY PUHKY Ta BIATBOPEHHS PyXYy Ta MMOJIbOTY KOCMIYHHUX araparis.
IHumanna 7. Haeedimv npuxknadi ma oorpynmyime euxopucmanus OE ¢ ¢hizuunux
3ACMOCY8AHHAX 6 eHepzemuu.

Ilumanna 8. Hagedimbv npuxknadi ma oorpynmyime eukopucmauua OFE 6 ¢pizuunux
3acmoCy6anuAX 6 MeOUYHill Qizuyi.

Iumannsa 9. B uomy piznuysa mixnc OE i modeniosannsam.

OE B nopiBHsIHHI 3 MoO/€/LITIO

Komm'torepHOl0 MOJIEII0 € alrOpUTMHU 1 PIBHSHHS, L0 BUKOPHUCTOBYIOTHCS Ui BIJOOpa’KEeHHS
MOBEIIHKM CHCTEMH, sKa MojemroeThesa. Ha Bigminy Big nporo, OE € ¢aktuunuM 3amyckom
MpOorpaMu, sika MICTUThH L1 piBHSAHHS abo anroputmu. OE, oTxxe, € mpoiiecom 3amycKy MOAEII.



Takum ymHOM, HE MOXHaA Oylno O «mOOYIyBaTH CHUMYJIAIIIO»; 3aMICTh IOTO MOXHa Oyino O
"moOyayBaTu MOAEb", a MoTiM abo "3amycTuTH MoJienb" abo exBiBajeHTHO "3amyctutu KC".
IlinroroBka 1aHnux

3oBHimHI BUMor# a0 ganux st OE Ta Mojeneil mupoko BapitoroThes. [l JesKuX BXITHUX JaHUX
MoOke OyTH Jinie Kibka udp (Hampukiaa, MOJCITIOBAaHHS CUTHAITY €IEKTPUYHOI CHEePTii 3MiHHOTO
CTPYMy Ha JpoOTi), TOAl SIK 1HII MOXXYTh BHUMaratu TepabalT iHdopmarii (Hampukiag, Momemi
MOTOJIU Ta KJIIMAaTy).

Jlxepena BXiJHUX JTaHUX TaKOXK JTYKE BIAPI3HAIOTHCS:

1. Jlatuwkwu Ta iHII (Pi3UYHI TPUCTPOIT, TIIKITIOYCHI 10 MOJIEII;

2. TloBepxHi, III0 BUKOPUCTOBYIOTHCS JIJIsl HAPABICHHS X0y MOJICIIFOBAaHHS IICBHIUM YHHOM;

3. Tlorouni abo icropuuHi AaHi, BBEIEHI BpyUHY;

4. 3HaueHHs, OTPUMaHI K NOOIYHUI MPOIYKT BiJl IHIIMX MPOLECIB;

5. 3HadeHHs BUBOIATHCS s 1tei inmmmu OF, moaensimu abo mporiecamu.

Haperri, yac, kou 1aHi TOCTYIHI, 3MIHIOETHCS:

— "inBapiaHTHI" naHi 4yacto BOYIOBYIOTHCS B KOJ MOJeNi, a0 TOMY, IO 3HAUEHHS € MAifCHO
iHBapiaHTHUM (HANpUKIAA, 3HAYEHHSIM 7), a0 TOMY, IO PO3POOHHMKH BBAKAIOTH 3HAYCHHS
1HBapiaHTHHUM JIJIS1 BCIX BHITAJIKiB, IO MIPEACTABIISIOTH IHTEPEC;

— JlaHI MOKHA BBOJUTH B CHMYJIAIIIO, KOJIM BiH 3aIyCKA€ThCS, HAMPHUKIIAA, 3YUTYIOUH OJUH a0o
OinbIe Qaiini, a00 3YUTYIOUH JaHi 3 MPEMPOIecopa;

— JIaH1 MOXKyTh OyTH HaJIaHi IiJ] Yac MOJICIIOBAHHS, HAIIPUKIIAM, MEPEKEIO0 TaTUHUKIB.

Cucremu, siKi IpUAMAIOTh JaHI 3 30BHIIIHIX JUKEpeN, MOBUHHI OyTH AyXe «0O0epeKHUMI» Y
3HaHHI TOT0, IO BOHU OTPUMYIOTh. X04Ya KOMIT'FOTEpPH JIETKO YATAIOTh y 3HAYEHHSIX 3 TEKCTOBUX 200
OinapHUX (haiisiB, IO HAbaraTo Bakuye 3HATH, sKa TOYHICTH (MOPIBHSHO 3 PO3AUIBHOIO 3IAaTHICTIO 1
TOYHICTIO BHUMIPIOBaHHS) € 3HAueHHSMU. YacTO BOHU BHUPAXKAIOTHCS SIK "CMYrH MOMHJIOK",
MiHIMaJbHE 1 MAaKCUMAaJIbHE BIJIXUJICHHS BiJ| Jiala30Hy 3HAUYEHb, B MEXaX SKHUX JIKUThH CIPABKHE
3HaueHHS (ouikyeTbes). OCKUIBKM MaTeMaTHyHa OOYHCIIOBAJbHA TEXHIKA HE € JIOCKOHAJIOH,
MMOMMJIKM OKPYIJIEHHS 1 00pi3aHHS MOMHOXYIOTh 1[I0 IIOMUJIKY, TOMY KOPHMCHO BHUKOHATH 'aHasi3
MOMUJIOK", 1100 MiITBEPUTH, 1110 3HAYEHHS BUXOY MOJCIIIOBAHHS BCE I11€ Oy1yTh KOPUCHUMH.

HaBiTh HeBenMKI MOMWIKHM Y BUXIAHUX JAaHUX MOXKYTb HAKONMYYBATHUCA B ICTOTHY MOMMIIKY
Mi3HIE B CUMYJMil. Xouya Bechb KOMMI'IOTEpHUN aHami3 mijyisirae oomexenHto "GIGO" (cmiTTs
3alINI0 — CMITTS BHHIIO), IIe OCOOIMBO CTOCYEThCS LUGPPOBOro MojentoBaHHs. /[liicHO,
CHIOCTEpEXKEHHS 1€ HeBIA'€MHOT KyMYISTUBHOI MOMHIKHA B IU(POBHUX cUCTeMaxX Oylio TOJIOBHUM
KaTajai3aTopoM PO3BUTKY TEOPii Xaocy.

Iumannsa 10. OcnosHni odxcepena danux ona OE.

Humannsa 11. Ocnoeni npoonemu niozomoexu oanux onsa OE.
Iumannsa 12.Keanighikaus oanux 3a noeedinkoio 6 uaci.
Iumannsa 13. Ocnosni npoonemu pooomu 3 oanumu.
ITumannsa 14. IIpoonema nakonuuysannus nomunxu ¢ OE .



IIpouec no0y10BM KOMII'IOTEPHOI MO/IeJTi, 2 TAK0K B3a€MO/ist
eKCIIePUMEHTY, MO/JAeJIIOBAHHS TA TEOpil.

Peansna cucrema

— CtBOpeHHS Mo MopenbHa cucteMa ]

IIpoBencHHS peanbHUX Po3poOka

: ; IIposenenns OF TEOPETHYHHX
CKCIICPHMEHTIB 1
MoIeIei

Pe3ynpratn
€KCIIEPUMEHTIB

[lepenbaueHus
Teopii

Pesynpratu OE

Brockonamroemo Brockonamroemo
MOJICITh TEOPito

ITumanna 15. HaBeniTe OCHOBHI 3aBJaHHS, MPOOJIEMH Ta HABEIITh NPUKJIAIN MEBHOTO 3B’SI3KY B
mporeci MmooyI0BH KOMITHOTEPHOT MOJIENI, a TaKOXK B3a€EMOIis CKCIEPUMEHTY, MOJCIIOBAaHHS Ta
Teopii, 30Kkpema 3B's130K 00’ €kTiB «CTBOPEHHS MOJIEI»
ITumanna 16. HaBeniTe OCHOBHI 3aBJaHHs, MPOOJEMH Ta HAaBEIITh NPUKJIAIU MEBHOTO 3B’SI3KY B
nporieci MoOyIoBH KOMIT'IOTEPHOT MOJENi, a TaKOX B3a€MOJIS €KCHEPUMEHTY, MOJETIOBAHHS Ta
Teopii, 30KkpeMa 3B'A30K 00°ekTiB «[IpoBe/ieHHs peabHUX €KCIIEPUMEHTIB»
ITumanna 17. HaBeniTe OCHOBHI 3aBJaHHs, MPOOJEMH Ta HAaBEIITh NPUKJIAIU MEBHOTO 3B’SI3KY B
npoirieci MoOyJ0BH KOMM'IOTEPHOI MOJENI, a TaKOXk B3a€EMOJIisl €KCIIEPUMEHTY, MOJIEIIOBAHHS Ta
Teopii, 30kpeMa 3B's130k 00°ekTiB «I[IpoBenernss OE»
IMumanna 18. HaBeniTe OCHOBHI 3aBJaHHS, NMPOOJIEMH Ta HABEIITh NMPUKJIAIN MEBHOTO 3B’SI3KY B
npoitieci MoOyJ0BH KOMM'IOTEPHOI MOJENI, a TaKOXk B3a€EMOJisl €KCIIEPUMEHTY, MOJIECIIOBAHHS Ta
Teopii, 30KkpeMa 3B'A30K 00’ €kTiB «P03po0Ka TEOPETUUHUX MOAETEH»
ITumanna 19. HaBeniTe OCHOBHI 3aBJaHHs, MPOOJEMH Ta HAaBEIITh NPUKJIAIU MEBHOTO 3B’SI3KY B
nporieci MoOyIoBH KOMIT'FOTEPHOT MOJENi, a TaKOX B3a€MOJISl €KCHEPUMEHTY, MOJEIIOBAHHS Ta
Teopii, 30KkpeMa 3B'A30K 00’ €KTIB «BIOCKOHATIOEMO MOJIENIb)
Tunu OFE
Iumanna 20. [laiite Bu3HaueHHs 1 HaBeAITh rojoBHY pizHuIto THHIB OE 3a atpubyramu.
CroxactuuHuii a00 AeTepMiHOBaHUIMA
Ilumanna 21. Jlaiite BU3HaueHHs 1 HaBeAITh rojoBHY pizHuUIto THHIB OF 3a atpubyramu.
Cramionapuuii a0 TMHAMIYHUAN
IMumanna 22. JlaliTe BU3HaYCHHA 1 HaBeIiTh royoBHY pizHuIo TuiB OE 3a arpuGyramu.
besnepepBHUit a00 TUCKpPETHHIA
ITumanna 23. JlaiiTe BU3HaYeHHA 1 HaBeIiTh rofoBHY pizHuiio tumis OE 3a arpubyramu.



JlokanpH1 a00 PO3MOAICHI.

Komn'torepni Mozeni MoxkHa Kiacu(iKyBaTH 3a KUTbKOMa HE3AJICKHUMHU NMapaMH aTpuOyTiB,
y TOMY YHCIIi:

Croxactnyauii a00 neTepMiHOBaHUH (1 SIK OKpEMHIA BUNIA/IOK IETEPMiHOBAHOTO - XaOTUYHOT'O)

CramionapHuii a0 TMHAMIYHUN

besnepepBHuii a60 qUCKpeTHUI

Cumynsiis JUHAMIYHOT CHCTEMH, Hamp. CJICKTPUYHI CHUCTEMH, TiApaBlliuyHI CHUCTEMH abo
0araTOKOMITOHEHTHI MeXaHI4HI cucTeMH (omucaHi B mepiry 4epry 3a gomnomoror DAE: s) abo
JUHAMIYHE MOJIeTIOBaHHs Noh0BUX 3a1a4, Hanp. CFD moxemtoBannst FEM (ommucano PDE: s).

MicrieBi a00 pO3MO/IiIEHI.

IHmmM crmocoboM kmacudikaiii Momenell € Teperiisa OCHOBHUX CTPYKTyp HaHux. Jlis
MO/ICIIIOBAHHS 3 KPOKOM Y 4aci iCHy€e JBa OCHOBHUX KIIACH:

Cumymsnii, siki 30epiraroTh CBOi JaHi B PETYJSIPHHX CITKaxX 1 BUMAararoTh JIUIIE JTOCTYITY 10
CYCITHIX CyCiIiB, Ha3uBalTbcad Koaamu Tpacdapery. barato momarkiB CFD nanmexars mo miei
KaTeropii.

SIKmo OocHOBHUH rpadik HE € PeryiaspHOI0 CITKOI, MOJEIb MOXKE HaJle)KaTH 10 METOIY
0E3CHUCTEMHOTO METO/TY.

PiBHAHHS BHM3HAYAaIOTh B3Aa€EMO3B'A3KM MIDK €IEMEHTaMH MOJEIBbOBAHOI CHCTEMH 1
HaMararoTbCsl 3HAWTH CTaH, B SIKOMY CHCTeMa 3HAaXOAMThCS B piBHOBasi. Taki mMoxem dYacrto
BUKOPHUCTOBYIOTHCS Yy MOJICTIOBaHHI (Di3WYHUX CHCTEM, SIK MPOCTIIINN BUIAJ0K MOJCTIOBAHHS JI0
CrpoOu TMHAMIYHOTO MOJICIIFOBAHHS.

JluHamiuHi MoOZeNi MOJENIOBaHHS 3MIHIOIOTHCSI B CHUCTeMi Yy BIAMNOBiAb Ha (3a3BUYaii
3MIHIOIOTBCS) BXiHI CUTHAJIH.

CroxacTu4Hi MOJiesli BUKOPHCTOBYIOTh I'€HEpPATOpU BMIIAJKOBHX YHCEN IJI MOJEIIOBaHHS
BUIIA/IKOBUX 200 BUMAJIKOBUX MO/

MopnentoBannss auckperHux nonaid  (DES) ynpasnse mnomismm B yaci.  bimpmiicts
KOMIT'FOTEPHHX, JIOTIKO-TECTOBUX 1 JI€pPEB MOJIENIOBAHHS BIMOB TakKOro TUIy. Y LbOMY THII
MOJICJIFOBAHHS CUMYJISITOp 30epirae 4depry mojii, BiJICOPTOBAaHMX 3a IMITOBAaHUM YacOM, BOHH
NMOBUHHI BiAOyBaTHCs. CUMYJISTOP YNUTAE YEPry 1 3amycKae HOBI MOJ1i, KOJIU 00OpOOISEThCS KOXKHA
noJisi. He BaXXITMBO BUKOHYBATH MOJIEIOBAHHS B PEXHUMI pealbHOro 4yacy. Yacto BaxJMBilIEe MaTH
JOCTYH JI0 AaHUX, OTPUMAHMUX B Pe3y/bTaTi MOJEIIOBaHHS, 1 BUSABIATH JIOT1UHI AeeKTH B qu3aiiHi
a00 MOCITOBHOCTI MOIIMN.

besnepepBHe aMHaMiuHE MOJICNIOBAHHS BHMKOHYE 4YHCEIbHE pIlIEHHS IUQepeHIiaabHO-
anreOpaidyHUX PIBHSIHb a00 AMQEpeHLIaTIbHUX PIBHIHb (4acTKOBUX a0o0 3BMYaiiHuX). Ilepiognuno
IporpaMa MoJIEJIOBaHHSI BUPINIYE BCl PIBHSIHHS 1 BUKOPUCTOBYE YMCia NI 3MIHU CTaHy 1 BUXOIY
MojietoBaHHA. JIoJaTKu BKIIIOYAIOTh IMITATOPHU MOJBOTY, ITPU ISl MOJEJIIOBAaHHS KOHCTPYKIIN Ta
YIpaBIiHHS, MOJICTIOBAHHS XIMIYHUX MPOIIECIB 1 MOJIETIOBAHHS €JIEKTPUIHUX JAHIIOT1B. CIIo4aTKy
i TUOM MOJENIOBaHHSA Oynu (akTUYHO peani3oBaHI Ha aHAJIOTOBUX KOMI'HOTepax, e
nudepeHIiagbHl pIBHSIHHA MOTJM OyTH MpeICTaBleHI 0e3MoCcepeHbO PIZHUMH EIEKTPHUYHUMHU
KOMIIOHEHTaMH, TakuMu sk om-ammep. Jlo kiHmsg 1980-x pokis, mpote, GuibmiicTs "aHaaoroBux"
CUMYJISLIIH BHUKOHYBaJlOCd Ha 3BHYAHMX LU(QPOBUX KOMIT'IOTEpAX, fAKI IMITYIOTh MOBEHIHKY
aHaJIOrOBOr0 KOMII'TOTEpA.

CrieniaTbHUM THIT AUCKPETHOTO MOJICITIOBAHHS, SIKHH HE CIUPAETHCS HAa MOJENb 3 0a30BUM
PIBHSHHSAM, aje, TUM HE MeHII, (hOpMaJbHO MOXE OyTH NpPEJICTaBICHUMN, € IMITAlll€0 HA OCHOBI
areHTiB. Y MOJE/IIOBaHHI Ha OCHOBI areHTiB OKpeMi CYTHOCTI (Taki sIK MOJIEKYJIH, KIITHHH, JepeBa



a00 CrokMBayi) B MOJIETIi MpeJCTaBIeH] Oe3mocepeIHbo (a He iX MITbHICTIO a00 KOHIICHTPAIIIEH) 1
MaloTh BHYTpIIIHIA cTaH 1 Hablp MOBeAiHOK a0o0 MpaBWJ, SKI BHU3HA4alOTh, sIK CTaH areHTa
OHOBJIIOETHCS 3 OJTHOTO KPOKY B 1HIIUH.

Po3nosineni Mozeni mpaio0Th Ha MEPEkKi B3aEMOIIOB'A3aHUX KOMIT'IOTEPIB, MOXKIIMBO, Y€pe3
Iarepuer. Cumysmsnii, po3HeceHi Ha NEKUIBKOX XOCT-KOMI'IOTEpax, SK 1€, 4acTO Ha3UBaIOTh
"po3noaiieHuMu cuMyssLisMu". IcHye Aexiabka CTaHJapTiB Ui PO3MOAUIEHOTO MOJAETIOBAHHSA,
BKJIFOYAIOYH TPOTOKOJ MOJCIIOBaHHSA CykymHoro piBHsS (ALSP), posnomisieHe iHTepakTHBHE
mozaemoBanHs (DIS), apxitektypy Bucokoro piBHs (monmemoBanHs) (HLA) 1 apxitektypy
BKJIFOUEHHS TecTyBaHHs 1 HaBuaHHA (TENA).

Iumannsa 24. Yomy B KC Benuke 3Ha4CHHS Mae€ Bi3yalli3ailis pe3yibTariB?

Bizyanizanis

Panime BuxigHI JaHI KOMITIOTEPHOTO MOJICTIOBAHHS 1HOI Oyau MpeacTaBiieHi B TabmuIli abo
B MaTpulli, IO MOKa3ye, sIK Ha JaHi BIUIMBAIM YHCJICHHI 3MIHM HapaMeTpiB MOETIOBAHHS.
Bukopuctanus marpuynoro ¢opmary Oyino moB's3aHe 3 TpaJuliiHUM BUKOPUCTAHHSM MaTpPUYHOL
KOHIEMNI[ii B MaTeMaTHYHUX MOJEsAX. TUM He MEHII, TICHXOJIOTH Ta 1HII BiJ3HAYWIH, IO JIOAU
MOKYTh IIBHJIKO CIIPUIIMATH TEHIEHIII1, po3risaatoun rpadiku abo HaBiTh pyxomi 300paskeHHs a0o
KapTUHKHU, II0 T€HEPYIOThCS 3 JIaHUX, sIKi BiIOOpakaloThCs aHIMAIli€l0 300pakeHb T'eHEPOBAHUX
komi'torepoM (CGI). Hezpakaroum Ha Te, IO CIIOCTEpiradi He 3aBXkIM 3MOXKYTh YUTaTH U pu abo
dbopMymoBaTH MateMaTudHi (HOPMYIH, CIIOCTEpiraroud 3a TpadikoM IOTOAW, BOHH MOTIH O
nepeabaunty noAii (i "modaynTy, Mo 101 BKa3yBaB iM IUsIx'") Habarato mMBUALIE, HIXX CKaHYBaHHS
TaOIUIL KOOPAMHAT JOMIOBUX xMap. Taki iHTeHCcHBHI rpadiuHi aucruiei, sIKi BUXOISATH 32 MEXI
CBITY umnceln 1 GopMyl, 1HOMI TaKOK MPHU3BOASITH 10 BUXOY, HA IKOMY BiICYTHSI KOOpJIMHATHA CiTKa
abo0 mpomyIeHi 4acoBl MITKH, K SKIIO O 3aHAATO AaJEKO BiJ AUCIUIETB YMCcIOBUX JaHUX. ChOrofHi,
MOJIeJIi IPOTHO3YBaHHS MOTO/IH, K MPaBUIIO, BPIBHOBAXKYIOTh MOTJISIN Ha TEPEMIICHHs TO0IIOBUX /
CHITOBHX XMap Ha KapTy, SIka BUKOPUCTOBYE YUCIIOBI KOOPAMHATH 1 YMCIIOB] YaCOB1 MITKHU MOIIH.

Amnanoriyao, komm'torepae moaentoBanHsa CGl-ckanyBanb CAT moxxe iMiTyBaTH, SIK MyXJIMHA
MOXK€ 3MEHIIyBaTucs a00 3MIHIOBATUCS MPOTITOM TPHUBAJIOTO MEPIOTYy MEAUYHOTO JIIKYyBaHHS,
MPEJCTABISAIOYA TPOXO/PKEHHS Yacy SK BHJI OOCpPTaHHS BHIUMOI JIFOJCHKOI TOJIOBH, KOJIH
3MIHIOETHCS MMyXJIMHA.

Inmm nporpamu CGI  KOMIT'IOTEPHOTO MOJIETIOBaHHS PO3POOISIOTECA U1l TpadidHOrO
BIJOOpaXX€HHs BEJIMKUX O00’€MIB JaHUX B PYCl, OCKUIBKM 3MIHM BiJOYBalOThCS MiX 4Yac
MO/IEJTIOBAHHS.

Komn'ioTepne Moae1l0BaHHA B Hayli

3arajbHi NPUKJIAAM TUIIB KOMII'IOTEPHOr0 MOJETIOBAHHS B Hayli, IKi BUBOAATHCH 3
OCHOBHOI'O MATEMaTHYHOI'0 OIHUCY:

yrucenbHa KC nudepennianbHuX piBHSAHB, sIKI HE MOXKYTh OYTH BHpIIIEH] aHATITUYHO, TEOPii,
110 BKJIIOYAIOTh Takl Oe3NepepBHI CUCTEMH, K sfBHINA Y (I3MUHIA KOCMOJOril, JTUHAMIKa PiIUHU
(HampukJad, KIIMaTH4HI MOJAEN, MOJeNi IIyMy Ha JOpPOXKHBOMY NUIAXY, MOJENl Auchepcii
MOBITPSHUX JIOPIT), MEXaHiKa KOHTUHYYMY Ta XiMi4HA KIHETHKA.

croxactuuHa KC, sk mnpaBuiio, BUKOPUCTOBYETHCS JUIS IUCKPETHUX CUCTEM, J€ MOJil
BiIOYBalOThCSI MMOBIPHO 1 SIKI HE MOXYTh OyTH omMcaHi Oe3nmocepeqHbO 3 Iu(epeHIialbHUMU
PIBHAHHAMHU (1I€ JAWCKpETHE MOJEIIOBAHHSA Yy BHINEBKa3aHOMY ceHcl). SIBumia 1iei kareropii
BKJIIOYAIOTh T€HETHYHI Jpeii(u, 610XiMiuHI a0 TeHHI PeryIsaTOPHI MEpeki 3 HEBEIMKOI KUIbKICTIO
MoJIeKyI. (AuB. Takox: Metog MonTe-Kapio).



6araroyactuaHa KC peakiiii HaHoMaTepiaixiB Ha MHOKMHHI MacIITaOu 10 MPUKIIAICHOT CUITH 3
METOI0 MOJICTIOBAaHHA iX TEPMOINPYXHHUX 1 TEpPMOAMHAMIYHHMX BJIAcTUBOCTEH. MeToauKu, IIo
BUKOPUCTOBYIOTHCSI JUISI TAKMX MOJCIIOBaHb, - MOJICKYJISPHA TUHAMiKa, MOJIEKYJIS[pHA MEXaHiKa,
metost Monte-Kapio, 6araro macmrabna ¢yskiis ['pina.

Iumannsa 25. Hasenite 3aranpHi Tinu OE B Hayi.
Iumannsa 26. Hasenits KOHKpeTHI pukiiaau 3acrocyBanus OE.
Huxye HaBeaeHO KOHKpeTHI npukiaaau OE:

Craructrnuna KC, 3acHoBaHe Ha arjoMeparltii BeTMKOi KUIBKOCT1 BXiTHUX MPO(LIiB, TAKUX 5K
MPOTHO3YBAaHHS PIBHOBAXHOI TEMIEPATypyd MPUHAMAIOYMX BOJA, IO JO3BOJISIE BBOJUTH TaMy
METEOPOJIOTIYHUX JaHUX JJs1 KOHKpeTHOi MoBH. Ll meronmka po3poOieHa s MpOrHO3YBaHHS
TEIUIOBOTO 3a0pyIHEHHSI.

MopentoBaHHSI Ha OCHOBI areHTiB €()eKTUBHO BUKOPUCTOBYBAJIOCS B €KOJIOTii, e Oro yacto
Ha3MBaIOTh "IHAMBIAyaJIbHUM MOJENIOBaHHAM" 1 BUKOPHCTOBYIOTH Y CHUTyallifX, KOJH
1HAMBIAyalbHY MIHJIHMBICTh ar€HTIB HE MOXHA HEXTYBATH, HAPUKIIA, TUHAMIKY MOMYJISAIIi J0cocs 1
dopeni (OLIBIIICTE CYyTO MaTeMAaTUYHUX MOJAENCH NPUIyCKalOTh: BCsA (opeiab MOBOIUTHCS
OJIHAKOBO).

YacoBa nuHamiyHa MOAENb. Y TiApoJoOrii iCHye KUIbKa TaKWX TPAHCIOPTHUX MOJIENIEH
rigponorii, sk moxeni SWMM i DSSAM, po3poOieHi areHTCTBOM OXOPOHU HABKOJIUIIHBOTO
cepenoBuina CHIA miist mporHO3yBaHHS SKOCTi PIYKOBOT BOJH.

KC Takoxx BHKOPUCTOBYBAIOCS i (DOPMATBLHOTO MOJCIIOBAHHS TEOpid IMi3HAHHS 1
MPOIYKTUBHOCTI JTtoAuHU, Hanpukiag, ACT-R.

KC 3 BUKOpHCTaHHSAM MOJIEKYJISIPHOTO MOJICJIFOBaHHS JIJIsl BUSBIICHHS JIIKAPCHKUX 3aCO0IB.

KC nns monentoBanHs BipycHOT iH(EKIIIi B KIIITHHAX CCaBIIiB.

Jua KC nmnoBemiHKM TMOTOKY TOBITpA, BOJAM Ta IHIIMX PIIAH BUKOPUCTOBYIOTHCA
OO0YHCITIOBANIbHI IMITallIiHI METOJIMKHU PIAMHHOI JAMHAMIKH. BUKOpHUCTOBYIOTHCS OAHO-, ABO- 1
TpuBUMIpHI Mozeni. OHOBUMIpHA MOJIEh MOTJIa O IMITYBaTH BIUTMB T1JIPaBIidYHOTO yAapy B TpyoOi.
JIBoBHMMIpHA MOJIelh MOXKE OyTH BUKOpPHUCTaHA JUIs IMITAIlll CHJI OTIOPY Ha MOMEPEUYHOMY Tepepisi
Kpuia jitaka. TpuBUMIpHE MOJENIOBAHHS MOXKE OIIIHUTH IMOTPEOM ONAJIECHHS Ta OXOJIOJKEHHS
BEJIMKOI OymiBIi.

Po3yMiHHS CTaTMCTUYHOI TEPMOJMHAMIUHOI MOJEKYJISpHOI Teopil € QpyHAaMEeHTaTbHUM IS
OLIHKM MOJIEKYISIpHUX pilmeHb. Po3poOka Teopemu posnoxainy noreHuiany (PDT) no3somse
CIPOCTHTH L0 CKIAIHY TEMY J0 MPe3eHTalliil MOJIEKYIISPHOT Teopii.

Hpuxknagni nakeru piast OE pas ¢izuku Ta TexXHikH

Po3pobneno rpadiuni cepemosumia s MoxaentoBaHHsA. OcoOnuBY yBary Oyno MPUIITIEHO
0o0pob1i mofiil (cuTyalli, B SIKMX IMITallliiHI PIBHSHHS HE € NIMCHUMH 1 MOBHUHHI OYTH 3MIHEHI).
Biakputuit mpoekt «Open Source Physics» posmouyaB po3poOky Oararopa3zoBux 010i0TeK st
MOJIeTIIOBaHHs B Java, a Takox Easy Java Simulations - moBHe rpadiune cepemoBmuiie, mo reHepye
KOJI Ha OCHOBI I[UX 01010TEK.

Iumanmnsa 27. Nlpaktnanae 3aBaanus. [Iposenite OE masTHHKa MaTeMaTHIHOTO 1 PI3UIHOTO.



3arajabHa cxeMa HapaxyBaHHs 0aJiiB

1.3aranpHa oriHKa 3a 1a00paTOpHY YaCTUHY KYPCY CKIQIa€ThCs 3 OI[IHOK 3a 4 J1abopaTOpHUX
po0it: 36 6aJis.

2. [ToToyHM# KOHTPOJIB Tij Yac poOOTH Ha JISKIisAx — 12 6aJiB.

3. KoHTposb camMOCTiiHOT poOOTH i yac poOOTH Ha JISKIiSAX Ta Ha JabopaTopHUX podoTax — 12
OaJtiB.

4. Ex3amen — 40 6aJiB

5.KpwuTepii oniHIOBaHHS MiZICYMKOBOI0 KOHTPOJIIO

CTyneHT JEMOHCTpPY€E 3IaTHICTh CaMOCTIHHO 3MIHCHIOBAaTH OCHOBHI BHWJIM HaBYAJIBHOI
TiSUTBHOCTI. 3HAHHS CTYICHTA € TTHOOKUMHU, MIIIHUMH, y3aralbHEHUMH; CTYyJJCHT BMI€ 3aCTOCOBYBATH
3HAHHS TBOPYO, HOro HaBYAbHA [iSUTHHICT TIO3HAYCHA BMIHHSAM CAaMOCTIMHO OIIIHIOBAaTH
pI3HOMaHITHI )KUTTEBI CUTYalii, siBUIA, (aKTH — 3 OaJIH.

CryneHT 3Ha€ iICTOTHI O3HAKH IOHSTH, SBUII, 3aKOHOMIPHOCTEH, 3B'SI3KIB MK HUMH, 2 TaKOX
CaMOCTIITHO 3aCTOCOBY€ 3HAHHS B CTaHAAPTHHUX CHUTYAIlisiX, BOJIOJI€ PO3YMOBUMH OIEpallisiMU, BMI€
pOOUTH BHCHOBKHM, BHIPABJISATH AOMYLIEHI MOMIIKH. BiamoBiib MOBHA, NpaBWIIbHA, JIOTIYHA,
o0rpyHTOBaHa — 2 OaJIn.

BinnoBiap cTyAeHTa mpu BiITBOPEHHI HABYAIILHOTO MaTepiany eJIeMEeHTapHa, 3yMOBIIOEThCS
MMOYATKOBUMH YSBJICHHSMHU IPO TpeaMer BUBYCHHS. CTYIACHT BIATBOPIOE OCHOBHUU HaBYAIbHUI
MaTepiaj, 3/JaTHUM BHKOHYBAaTH 3aBJaHHS 3a 3pa3koM, BOJIOAIE EJIEMEHTApHUMH BMIHHSMHU
HaBYaJIbHOI JIisTIbHOCTI — 1 6aJI.

BincyrnicTts Biamosini crynenta — 0 Gais.

IToBHMiIT 6aJ HOPMYETHCA MHOKEHHSIM Ha 1/2, 106 B MakcumyMi matu 12 6aJiiB.



