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I. UIHYAN JACTYP

Kupum
Maskyp nacTyp pPHUBOXKJIAHTAH XOPMOKUA JABJATIAPHUHT OJUN TabJIUM

coxacuJa OdpUIITraH IOTyKJIapy Xamja OpTTHpPraH TaxkpuOaiapu acocuja
“@usmnka” KalTa Tal€pianl Ba Majaka OUIMPUII UYHAIMIIA YYyH Tal€pilaHraH
HAMyHaBHM VKyB peXa Xamaa JacTyp Ma3MyHUJaH Keiaud 4YHKKaH XoJiaa
Ty3wirad Oynu0, y 3aMOHaBUU Tanalnap acocuja KaiTa Tail€priamn Ba Maiaka
OLLIMPUII )KapACHIAPUHUHT Ma3MyHUHH TaKOMWJUIAIITAPUII XaM/1a OJIMA TabIUM
Myaccacajapyd TNeAaror KaJpJapuHUHT KacOWil KOMMETEHTJIMTMHU MYyHTa3aM
omupud OOPUIITHU MaKcaa KUIadu.

Kamusar Ttapakku€rn HadakaT MamilakaT HMKTUCOAMN CAJIOXUSTUHUHT
IOKCAKJIMTH OWiaH, Oajku Oy calloXusAT Xap OMp MHCOHHUHI KaMoOJ TOMNHIIU Ba
VUFYH PpHUBOXJIAHUIINIA KAHYAIUK WYHANTUPWITAHINIYA, WHHOBAUUSJIAPHU
TaAOWK STWITaHJIWTKM OWlaH XaM Yyiada"aau. Jlemak, TabiauM THU3UMH
camMapaJOpJIMTUHU OLIMPUI, TEeNaroriapHd 3aMOHAaBUN OWJIUM Xamjaa aMalui
KYHUKMa Ba Majlakajap OWiaH KypOJUIAHTUPHIL, YET 3J1 UIFOP TakpuOalapuHU
Vpranui Ba TabJUM aMaauéTura TaJ0WuK HTUII OYTryHTM KYHHHUHT J0J13ap0
Bazubacuaup. “Ou3MK Kapa€HJIapHU KOMIIOTEPAAa MOACIUIAIITHUPULI. MOIYJIH
allHaH MaHa 11y WyHaIMIIAaru MacajiajlapHu Xajl dTULIra KapaTUiraH.

Ymby nactypna ¢Gusuk Kapa€HIapHA MOACIUIAIITHPUIL yUyH Weo-
TU3UMIIAP, WJIOBAJap CTPYKTYpacH, MOACIUIAIITHPHUII TacTypilapH, XoIucanap Ba
xapa€Hiap BUpTyanl jJadbopaTopuss MHTEepEHWCHUHHU SpaTHIll, Mabpy3a, aMaluil Ba
naboparopus MalFynoTiaapuaa GoigaiaHu MyaMMosapu 0aéH STUIITaH.

Moy iHUHT MaKcaau Ba Basudasiapu

®u3nk Kapa€HIApPHU KOMIIBIOTEPJA MOJEUIAIITUPUIL  MOMYJIMHUHT
MakKcaja Ba Basudasiapu:

- ¢uU3HK *KapaCHJIaApHU KOMIBbIOTEPAa MOJEUIAIITUPUII YUYH HIIFOp web-
TH3UMIIap, wioBamap crpykrypacu,  Crocodile Physics, Yenka Buptyan
nactypiamiian  ¢oinananumi, (QoinasanyBuyd  wHTEpPEHCHUHU  SpaTHIl,
WJoBaJIapAa XoJaucanap Ba xkapacHiap OWjaH WIILIAII, MEHIOJAPHU OOIIKAPHIIL,
doiinanaHuin Ba ynapHH YKyB jKapaHura KyJiall MalakaBUil KYHUKMaJlapUHU
IAKJIJTAHTUPUIIL.




Mopaya 6yiinya THHIIOBYMJIAPHUHT OWJIMMH, KYHUKMACH, MAJIAKACH
Ba KOMIIETEHUMAJIAPUTra KYyiWJIaaurad tajnadaap

“@Ou3nKk  KapaCHJIAapHU  KOMIBIOTEPAA  MOJEUIAIITUPHUIL  KYpPCHHH
Y37amTUpUIl kapaéHuia amaira OlMpUIaUural Macajanap J0upacua:

Tunriaosuu:

- MOJICJUTAIITHPHIN Y9yH Web-Tu3umiiap Ba yJIapHUHT TacHU(IApH;

- MOJICJJIAIITUPHUII YYYH BUPTYyal JJabopaTopusyiap sipaTyBuu AacTypJiap Ba
yJIApHUHT TacCHU(IApH;

- Crocodile Physics, Yenka BupTyan pacTypiam TaMOWWUIApU XaKuaa
OmsiuMUIapra ra OyJIuIm,;

TunriaoBuu:

- PhET web-tusumunan ¢oiinananyBun nHTEpPEHCHHY sipaTa OJIUIIL,

- WIoBaAJIapAa XoAucaiap Ba sxapaéHiap OuiaH UIILUIan

- WIoBajapJa MabIyMoTiIap 0a3acu Ba KOHTEHTIapAaH (oii1aIaHuII;

- Crocodile Physics, Yenka nan ¢oiigananui KyHUKMa Ba MaJlaKaJapuHU
IrajuIaniu;

TunriaoBuu:

- PhET web-tusumuna ¢oiinananyBun HHTEpPEHCHHU SIPATHIIL,

- Crocodile Physics, Yenka na cudatiu Ba Kynaii mHTepdeiicra sra muioBa
SApaTUI KOMIIETEHUMSJIAPHHU 3rajlJIaliu JO3UM.

Moay/iHM TAIIKKJI 3THII BA YyTKA3UII OyiiM4Ya TaBCUsLjIap

“@u3MK xapa€HIIApHA KOMIIBIOTEPAA MOJACIIAIITUPUII KYpPCHU Mabpy3a Ba
aMaJuii MaIFyJIoTaap MaKIuaa oJiud Gopusiau.

Kypcan yxkutnm xapa€Huaa TAabJIIMMHUHT 3aMOHAaBUM  METOJIAPH,
NeJaroruk  TEXHOJIOTHsUIap Ba  aXOOpOT-KOMMYHHUKALMS — TEXHOJOTHUsIapH
KYJUIAaHWUJIMIIN Ha3apa TyTUITaH:

- Mabpy3a Japciiapuia 3aMOHABUW KOMIIBIOTEP TEXHOJIOTHsUIapU €paamuia
MIPE3EHTALMOH Ba AJIEKTPOH-IUIAKTUK TEXHOJIOTUSIIAPAH;

- YTKa3WIaIUraH aMajiuii MalFyJ0oTyiap/ia TEXHUK BOCUTalapAaH, SKCIPecc-
CYpoOBJap, TECT CYpOBIAPH, aAKIUN XyKyM, TypyXJu (DUKpIalll, KHYUK TypyXJiap
OwyiaH wuIUIaNl, KOJUIOKBHYM YTKa3WIl, Ba OOMIKAa WHTEPAKTHB TabIUM
yCYJUIAPUHU KYIIall Ha3ap/ia TyTUIadu.

Moay/JIHMHT YKYB peskagaru 00mKa MoayJ/uiap Onjiad OOFJIMKJINTHY Ba
Y3BUMJIMIH
“@u3MK Kapa€HIAPHA KOMIIBIOTEPAA MOAEIUIAIITHPUIL MOJYJIH Ma3MyHHU
VKyB pexanarn “OJEKTpOH TeJaroruka acocjiapd Ba NEJArOTHUHT IAXCHM,
KacOuii axO0pOT MaIOHMHY JIoMKXanail > YKyB MOJIYJIM OujiaH y3BUW OOFJIaHTaH
X0JIJ]a MeJaroriapHuHr (pU3uK kapa€H MOJEJUIApUHU sipaTuil OViimya kacOui
neJaroruk Tanéprapiamk Japa’kacuHy OIIMPUIITA XU3MAaT KUJIA/IH.




Moay/JTHHHI 0JIMH TABJIUMMIATH YPHH
MonynHu y37amTupyIln OpKaald THHTIIOBUMIIAp MOOWIT MiIOBajap SpaTHIIHU
ypranumi, amanaa Kyjuiam Ba OaxoJjamra JOoup KacOWi KOMIETCHTIIMKKA dra
oynagunap.

Monaya Oyiin4a coatjiap TAKCMMOTH
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HA3APUN MAIIFYJOTJIAP MABMYHU

1 - maB3y: KomnboTepaa Moae sIalITHPHIL. ACOCHIl TYLIyHYAaJIap.
Mopaesnnamrupuin 6ocKu4aapu. lactypuii TAbMHUHOT

Huma yuyH wopnemrapaun wnnuiatamu3? Mogen. MogemmamTupHyi.
Komneiotepna mopemnamrupum. Xucobnam ¢usnkacu. MoaemtamTupui
oockuuinapu. Kommnprorepaa MoAEUIAIITUPUII  YYYH ONPEUUOH TH3UM.
Hactypun TabMHHOT, MOJEJUTAIITHPHILL. Acocnii TyLIyHYAJIap.
Monennamrrupum 6ockuunapu. Jlactypuii TabMUHOT

2 - maB3y: OU3NK KapaéHIAPHU MOAEUIAIITUPHIIIA aX00POT-
KOMMYHHMKAIUSA TEXHOJOTUsIaPUIAH (PoiIaaaHud TabJauM cudaTunmn
OLUMPHUIL

Nnmuit pactypiam twuiapu. OU3MK Kapa€HIIApHA MOJAEIUIAIITHPHUIIIA
JIEKTPOH TabJIUM PECYpJApUHI YPHU Ba yIapHUHI Taxymind. Du3uk
JKapa€HllapHu  MOJCJUIAIITHPHUILNAA OMMAaBUM OHJIAMH OYHMK KypciapaaH
ol namaHuII.

AMAJIMA MAIIFYJOT MABMYHHU
1 — amanmii MaLIFyJIOT:

PhET Ba Crocodile Physics MyXuTHHH YpHATHII Ba CO3J1a1I

@u3nK JKapaéHJIapHU KOMIIBIOTEPAA MOJACIUIAIITHPUIL YYYH KEPAKIH
Oynran HHCTpyMeHTan npactypuil BocuTanapHu Ypuatuml. PhET Interactive
Simulationsan  ypuatum. Javanu ypaatum. Crocodile Physicsau ypHaTu.
Yenkaunu ypHatui.

2-aMaJIMidi MAIIFyJIoT:
PhET Interactive Simulations Ba Crocodile Physics n1an ¢oiigasanumn

PhET Interactive Simulations nactypuna gusukanuHr Typiu Oyiumiiapura
OWJl BUPTyal JlaboparopusuiapuiaH (oiamaHuIl KYHUKMajgapura 3ra OYIIuiiL.
Crocodile Physics mactypu myxutuna (HU3MKAHUHT TYpJHd OYyIUMIIapura OWl




naboparopus UIUIAPUHU sipaTuil. M3nanyBYaHINKKA, WKOIUN (UKD IOPUTHUIITA,
UL HATVOKAJIAPUHU TaXJIWII KWIMIITa YPraTUill

YKUTHUII IIAKJUIAPHA

Ma3kyp MOAYJIHM VKUTHII >Kapa€HUJa TABJIUMHHHI  3aMOHABHUU
METO/JIapH,  TMENarorTMK  TEXHOJOTHSUIap  Ba  axOOpOT-KOMMYHUKAIIHS
TEXHOJIOTHSUIApU KYJUIAaHWUJIMIIY Ha3ap1a TyTHUITAH:

Mabpy3a Japciapuja 3aMOHABUI KOMIIBIOTEP TEXHOJOTHsIIApU €paamuia
Ipe3eHTaluoH Ba MHTep(daon memaroruk (Axkmmii xykuMm, BeHH aumarpammacu,
KOHIENTYaJ *aJABayl) yCyJl Ba TEXHOJIOTUsIapIaH (oianaHuiIaau;

YyTKa3uiaaauraH aMajavii MalFylnoTiapAa TEXHMK BOCHUTalapAaH, rpaduk
opraHaizepiapiaH, KeWcinapaaH QoWganaHull, Typyxjd (UKpiam, KAYUK
rypyxjap OuiaH uuuiami, OJUI-CYpOBIap/JaH Ba OOLIKA MHTEPAKTUB TabJIUM
yCYJUIapUHM KYJUTalll Ha3apa TYTHIIaIu.

BAXOJIAII ME30OHUA
Maxkcuma
BbaxoJain me30HH
Ne | Vkys-Tonmmmpuxk Typaapu 1 0ann
= 25 "a'l:JIO" "HXIIII/I" "S"pTa"
' 2,2-25 | 1,8-2,1 | 1,4-1,7
1 TecT-CHHOB TONIIMPUKIAPUHA 05 0405 |034-044 | 028-03
Oaxkapuin
p. |  YKyB-NOWMXa HULIAPUHHK 1 09-1 |0,73-0,83 | 0,56-0,7
OaxxapuI
3, Mycraku uim 1 09-1 |0,73-0,83 | 0,56-0,7
TOMIIUPUKJIAPUHU OaKapuIIl




II. MOJAYJHU VKUTUIIJA ®OMJTATAHUIAIUTAH
UHTEP®AOJ TABJIUM METO/JIAPH

b/b/b TexHuKkacuHM KyJLIall Oyin4ya KypcaTrma.

1. Mabpy3a pexkacura MOcC X0JiJ1a 2-yCTYHHU TYJIJTUPUHT.

2. Viinanr, Xy(TauKIa Xaa 3THUHT Ba KaBoO OepuHT, ymiOy caBoJiap

OViinya HUMaHu Oujacu3, 3-yCTYHHHU TYJJIUPUHT.

3. Viinaur, xxydTiauKaa Xaju 3TUHT Ba KaBoO OepuHr, ymoy caBoJuiap
Oyiirnya HUMaHU OWIIMIL KepakK, 4-yCTYHHU TYJIUPHHT.

4. Mabpy3aHu TUHTJIAHT Ba BU3yall MaTepraijiap OujiaH TaHUIIIHUHT.

5. 5-YCTyHHH TYJATUPHHT.

b/b/b xagBanu (bunaman/bunuiuan xoxnaitman/bunaum)

Ne Mag3y caBojiu buaaman X](;)I;i:;;l; buagum
1.
2.
2
4.
5.
6.
7.
“SWOT-Taxiana” MmeToaun
MeToaHMHI MaKcaaW: MaBXyJ Hazapuil Owiumiap Ba aMaiui

TaXpuOallapHU TaxXJWI KWJIHUI, TaKKOCJIAll OpKaJld MyaMMOHHM XaJl 3THII
WynnapHu TomMINTra, OWJIMMIIADHM MyCTaxKamJjall, TakpopJiami, OaxoJaiira,
MYCTaKWJ, TAHKUIUW (UKpJIANIHK, HOCTaHIAPT TadaKKypHH MIAKUIAHTUPHUIITA

XU3MAaT KWIaau.




S — (strength)

W — (weakness)

O — (opportunity)

T — (threat)

Hamymna:

¢ Ky4JIH TOMOHIIapHu

* 3aud, Kyucus TOMOHIAPHU

* HIMKOHHUATIApHU

* TYCHKNap

®u3uK skapaéHIapHU KOMIBIOTEPAAa MOJACUIAIITHPHIN YUYH
PhET Interactive Simulations Taxmiauan ymoy >kaBajira TyITHPUHT.

@u3uK )KapaEHIIApHU KOMIIBIOTEPIA
moeramtupuin yayn PhET
Interactive Simulations nan
dbolIanaHUITHUHAT KY4YJd TOMOHJIapH

Open source (0YUK KOJIN),
doimananyBImIap COHMHUHT
KYIUINTH. ..

@Pu3uK x’apaEHIIApHU KOMIIBIOTEPAA
monetamtupuil yauyH PhET
Interactive Simulations man
ol falaHUIITHUHT Ky4CU3 TOMOHJIApH

OHCpaI_II/IOH TU3UMHHUHI BUPTYaJI
MalllMHa OpKaJIXM MIJIAlIHN...

@®u3uK xKapaEHIIApHU KOMIIBIOTEPAA
monetamtupuil yauyH PhET
Interactive Simulations gan
(doijaaHUIIHUHT UMKOHUSATIApU
(nukm)

Beautiful Ul (uupoitnu
unrepdeiic), Connectivity (0apua
aJIOKa TeXHOJIOTHsIIapH Ba
NuTtepHet Ounian OOFIaHMUIII)...

Tycuxmnap (Tamkm)

Masbaymotiiap xaBQCU3IUTHHUHT
TYJTAKOHIN
TabMHUHJIAHMAaTraHJIUTH. ..




,Z[aBpa CTOJIMHMHT Ty3H/JIMacHu

Esma naBpa cyx6atuia cTos-cTy/uiap ailaHa IaKiIuaa )KOMIaITHPUIHG, Xap
Oup TabIUM OJYBUMTAa KOHBEPT KOFo3u Oepmiamu. Xap OUp TabiuM OJIyBYU
KOHBEPT YCTHTa MabiyM Oup MaB3y OVyitnmua y3 caBonuHu Oepamu Ba “YKaBoO
Bapakacw HHHT OWpura Y3 jkaBoOWHU €3M0, KOHBEPT HUYWTA COJUO KYSIH.
[llysgaH CYHr KOHBEPTHU cOaT MyHanumM Oyinya €HUAArd TabJIuM OJIyBUMIA
y3aragu. KoHBepTHHM oJiraH TabJIMM OJyBYM Y3 kaBoOuHM ‘YKaBoOmap
Bapakacu HUHI Oupura €3u0, KOHBEPT MUMra coaubd Kysau Ba EHUIATU TablIUM
oJlyBunra ysataau. bapua xonBepTiap ainaHa Oyina0 xapakariaHaau. SAKyHuin
KucMmIa Oapua KoHBepTiiap HurubO onmuHuO, Taxiwi kwinHaau. Kyiuna “JlaBpa
Ccyx0aTh’”’ METOJMHUHT TY3WJIMACH KEITHPUJITAH

Cyx0aTHM yTKa3MlI IIAapT/Iapy OUJIaH
TAaHUIITADUII

l

KonBeprtaap Ba “¥KaBo61ap Bapakajiapu”’HUA
TapKaTHUII

l

KoHBepTJ/iapra caBoJuiap é3ui

l

KoHBepTHM éHUAArU YKyBYMra y3aTHII

I

CaBoJitapra »<aBo6 é3uin

l

BaxoJialll Ba TaXJIMJI KHJIHIIT




I11. HABAPUM MABJIYMOTJIAP

1-maB3y: KOMIIBIOTEPJIA MOJAEJJIAIITHAPUII. ACOCUM TYITYHYAJIAP.
MOJAEJUVIAIONTUPUIII BOCKUYJIAPU. JACTYPUU TABMUHOT

PE’KA
1.1. Huma yuyn modennapuu uwiramamuz? Mooen mywynuacu.
1.2. Mooen. Mooennawmupuu.

1.3. Komnvromepoa mooenrawmupuus. Xucooaaul huzuxacu.
Mooennawmupuw 6ockudiapu.

1.4. Komnvromepoa mooderrawmupuus y4yH onepayuon muzum. Jlacmypuii
MAbMUHOM.

Tasnu wubopanap: Mooderv, Ounum, MmooerlaUMUPULL, KOMIbIOMEPOQ
MoOOeaumupuwl,  xucooraw  Qusukacu, KomMnvlomep Mu3um, OACmypuil
mawvmunom, Microsoft Windows, Apple Mac OS X, Linux, FORTRAN, Visual
Basic, PhET Simulation, Crocodil Physics, Yenka.

1.1. Huma y4yH mojaesiapHu uuiatamu3? Mojaesa TylyH4acH

Typau caii€panapHu TaaKUK STUIT UHCOH Xa€TH YUYyH Xaghiu OYiAraHmuru
cabab yuyyH TankukoT wmozaenu cudaruga “Jlynoxon” Ba 0.K.). Mamanakar
UKTHCOOM Oyiinua VTKa3wiaauraH TaxpuOa, YHUHT OKHOATIapura, KOCMHK
anmnapatinapaad Qoimananmwianu  (Macasian, OWHM YpraHuin Kypa Kummam
OYyNAraHgurd ydyH, OOWIKapyBYM €UYMMIIAPHUHT OKUOATHMHHU  YpraHuiija

UKTHUCOJIHUHI MaTeMaTuK MojeiulapuiaH Qoigananuiand. Meramiapra HMIUIOB
Oepuil xapa€Hu BaKT Oyiinya

Typnu caii€panapHd TagKUK DTHUILI




WHCOH Xa€Tu Y4YyH xagghiu Oynranmuru cabao,
KOCMUK anmapariapaaH doitananunaam
(macanan, O#HH VpraHum y49yH TagKUKOT
Monenu cudaruma “JlyHoxox” Ba  0.K.).
Mamanakar MKTHCOAM OYyitmya YTKa3uaaguraH
Taxpuba, YHUHT OKuOaTiIapura Kypa xummanm

OYNTaHIUTH Y4yH, OONMIKApyBUM €YUMIIAPHUHT
OKUOATHUHU Vprauumiaa UKTUCOJHUHT MaTeMaTuK MoOeJUIapuIaH
doitnanmanunaay. Meramrapra uiIioB Oepurl kapaHu BakT OYinda TE3KOPJIUTH
cabal, yHU eaxm Kkyramu (Mawmabd) kamma, 3aHriaam (KOppo3us) xkapaCHu —
8aKmM Kylamu Ku4ux, aToM — ¢hazo Kynamu xammd, KOCMOCHAAru xapacHimap —
¢aszo Kynramu Kuyuk MOACIA YpraHuIaIu.

Jloiinxanam MaBxyJ OyiMaran oObeKT yuyH amainra ommpuiaau. Lllynunr
Y4yH YHUHT OYJIFycu Xoccajnapu Mojenja ypranwiaad. Moaen uiamuil Oununiia
TU3UM Ba MabHOHM IIAK/UIAaHTUpHUIN BasudacuHu Oaxapaau. Mogenaa
OYIOMJIapHUHT HOMabJIyM Xoccallapu Vpranwiaau. Mojen XOIUCAaHWUHT acoCHi
KUXaTJIapu Ba Ty3WIMAacuHU EpPKUHPOK Hdopanamra Xu3maT Kujgaaud. Mogaen
OytoM €KY X0/IMca MOXUSITUHU aKC 3TYBYH, aCOCHM JKMXaTIapu >KaMJIaHMAaCUHUHT
ndomacuaup.

bunuMm — Oy MHCOH OHTM E€KM TEXHHMK TabIIyBUM KypwiIMaiapaa Kauj
TWIraH atpodumuzgard ojsam moxemnapuaup. MHcoH, y €ku Oy xonariapna
HUMa KWINMIIA KEPAKIUTH XaKuaa Kapop Kwia TypuO, HOUMO KaOyn KWJIraH
Kapopu okuOaTiapunu yinad kypaau. ByHUHT y4yH, y, OHTHUJIa XOJaT MOJEIUHU
KypuO, y3uHM XaénaH Via XoJjiaTna TacaBBYp Kujanud. SAbHU, OUpUHUMIAH,
Mojenap — 0y MaHTUKUN (UKD FOPUTHUII ACOCH, UKKMHYUJAH, OaopaT KUJIHUII
BocUTacH BazudacuHu Oaxxapasu.

1.2. Moaes. Moae/iamiTupuin

ABBaJITM MaB3yJa KypuO VYTWiIranmiap MHCOUIAp acocuaa, MoJel
TabpU(PUHU TIAKIUIAHTUPCAK OYIIau:

Mooen neb, etapaud aapaxkana OOIUIaHFUY OOBEKT VXINAlUIUKIApUHU
KamMpa® ojraH, TaIKUK JTUII KyJaid OYJIWIIA ydyd MaxCyC CHHTE3 KWJIMHTaH,
TQIKUK OTUII Makcajjapura ajekBaT oOOBeKTra aTwiaan. MojaenHu




INAK/UTAHTHPUII Xap Tal WKOAuKM um xucobmanamu . OOBEKTHaH MOJenra
YTUILIHUHT STOHA YCYJIU UK.

Mucon:  OanaHJUIMKIAH TallJJaHTaH Ba BaKT WYHUAA SPKUH TyIIA&TraH

OPKHUH KUCM YYYH MYHOCA0aTHU E3UIII MyMKHH.
h 9t
2

By xucMHu spkuH Tymwuim macopacuHu (UMK — MAaTeMaTHK MOJEIH.
yi0y MOJEIHU KypHUIll YU4yH KyHUJaru remnote3anap KaOyin KWIMHTaH: |)Tymui
*)apaCHU Bakyymaa comup Oymamu (XaBOHH KapmIWiINK Kod()QHUIMeHTH Hojra
TEHT); 2) maMoJdl UyK; 3) )KUCMHH MaccacH y3rapMmac; 4) )KucM UXTUEPHI HyKTaa
TE3JIaHUII OWJIaH XapaKaT KUJIaau.

Mopen — TankKuk 3THUIAETraH OOBEKTAA HATyp SKCHEPHUMEHTHH amalira
OLIMPHUIITHUHT UMKOHU O)IMA2aH, BaKT TaBOMUWIIUTH Kamma, KUMMam, xaeguu
Oynran xomnap/a, pean 00ObeKT YpHUTA aIMamupuid yCyIu.

“Mognen” cy3u ( otuHYa “madelium” cy3uman oiauHTran 0yiub) “Ym4oB”,
“ycyn”, “Oupop Hapcara yxiamr” MabHOCUHH aHTJIATaIH.

OOBEeKT Xoccalapu Xakuja axO0opoTiap OJMII Makcaauia MOJACIIapHH
SApaTUIll Ba YPraHUIl kapa€Hu mooeniawmupuul AeHunaan. AHHK Ba MaBXyM
oObeKTNap, HIUIAETraH Ba JIOMMXAJalUTUPWIAETraH TU3MMIAp, >kKapaéH Ba
XoJqucalap MOJEUIAIITUPUIIHUHT T[peaIMeTH Oyiauimy MyMKuH. MojenHu
spaTHILaH MakcaJl MOJEUIAIITUPUIAETIaH OOBEKTHUHI XOCCAaCH Ba XYJIKHUHH
anTu6 Oepumiaup.

Tynuk ky3atumr €Ku OKCIEPUMEHT YTKa3Wll HMKOHM OyiMaraH
OOBEKTJIApHU YpraHulla MOJE/UIAIITUPUIL, TaOWaT KOHYH Ba XOAMCAIAPUHU
OwIMI ycynu cudaTuaa, MyxuM axamHsITra sra.

Mojaennap knaccupukanusacu. AXOOPOTHH TaKAUM THUII IIAKJINTa Kypa
MoJeIIap:

— OF3aku €ku BepOas (Mabpy3a, JOKIA, CY3IU «IIOPTPETIap» Ba X.K.);

— nHatyp (Ky€m curemacu makeTu, yUMHUOK KemMa Ba X.K.);

— abctpakT €ku Oenruad. XOJUCAIAPHUHT MaTEMaTUK MOJIETH Ba

KOMIBIOTEP/Ia MOJIEIH 1y TOM(ara Kupaiu.

®dan coxacu Oyrinya:

— MaTeMaTUK MOJEIIap,

— OMOJIOTUK MOJIeIIIap,

— WXXTUMOU,

— WKTUCOAMH Ba Iy K.O.

*Andi Klein and Alexander Godunov. “Introductory Computational Physics”. Cambridge University Press
2010.




HIyHUHTACK, MOJISTUTAIITUPHUIIT MaKCaauTa Kypa Ton(aIaHuIm MyMKAH:

— JeckpenTuB (TaBcuQIIM) MoJesIap,

— ONTUMAJUIAIITUPUII MOJIETIIapH,

— YWUH MOJEIJIApH,

— ypratyBuu (YKUTUII) MOJEIUIAPH,

— MMMUTAIMOH Mojeuiap (pean kapa€HHM y €ku Oy Tap3ja WIIOHAPJIH
HaMOWIII 3TUILITa XapakaTr KWIWII, MacajlaH, ra3japJa MOJIEKYJIAHUHT
XapakaTh, MUKpOOJIApHUHT XapakaTH Ba 0.K.)

XaMmpa, BakT OVitnua Y3rapuiim »Kuxatuaad Tou(paTaHuII MyMKHH:

— Crartuk Mojesiap — BakT Oyiinua y3rapmac;

— JluHaMHK MOJIeIUIap — YJIAPHUHT X0JIaTU BaKTra OOFJIIUK Y3rapajiu.

KomneloTepin MoAenamTupuil Mypakkad THU3UMIIApPHU YPTraHUIITHUHT
camapanu ycyimapuaan oupuaup. KynuHua KoMmbroTep MOJeuiapu OJIJUNA Ba
TaJKUKOTra KyJaid Xamjaa yjap, peaj dKCIepUMEHTIap YTKa3WIUIIA MYypakkad
oynranja €Ku OJIMHAAH aUTUO OYnMaiiauraH HaTwkaiap Oepaaurad xosuiapaa,
xucoOnam — TaxpubanapuHU  YTKa3uill UMKOHMHUA Oepanu. KowmmbroTep
MOJICIJITADUHUHT ~ MAHTUKUWINTH Ba  (popMaUIalliTaHIUTUA  YpraHuiaéTran
OOBEKTHUHT XOCCAJTapUHU aHUKJIOBYM aCOCUN KYpCATTUWIAPHU aHUKJIAII, (HU3UK
TU3UMHU YHHUHT KaTTaJIMKIapu Ba OOLUIAHFUY MIAPTIAPHUHT Y3rapuilmnra
YKaBOOUHM TAIKUK KUJIUII UMKOHUHU Oepaau.

KomneloTepnu monaemnamTupuil (MaTeMaTHK MoOJeJIanl Ba XucoOall
TaXpubacu) XOJMCAHUHT aHUK TaOMaTUJaH MaBXyMJAIITUPUIIHU, aBBal cudat
CYHTpa MUKJIOPIM MOJICITHU KYypUIIHM Tanad Kuiaad. YHAaH KEHuH
KOMITBIOTEP/Ia KATOP XUCOOIAIll TaxxpubamapruHy YTKa3nuIaau, HaTKalap TATKUH
KWIMHAIW, YpraHuwiaéTraH OOBEKTHUHT XYJKH OWJIaH MOJEJUIAIITHPHIII
HATHXKAJTAPUHU TaKKOCIaHAIU, MOJIEIra HaBOoaTIaru aHUKJIUKJIAp KUPUTUIIAIN Ba

X.K.

1.3. KomnboTepaa moaeamTupuil. Xucodaam pusukacu.
MopaetamTupum 60CKU4I1apu

Komnerorepna monennamrupuin Oy sSHTH Ba eTapindya Mypakkad Kypc.
VYHU axmm  y3jamtdpuil yyyH Oup Hewa Owinmiiap Tanad  KWJIMHAU:
OvpuHYMIaH, TaHJIaHraH (aH coxacu Oyinuya Ounmumiap — arap Ou3 (U3MK
x)apaCHiapHu MojeuamTupaétran Oyicak, Ou3 Kepakium Japaxkanard (pusuka
KOHYHJIapu OWIMMJIApUHU JrajjlaraH OYJIUIIMMU3, SKOJOTHK >Kapa¢HJIapHU
MOJIeJUTAIITHpHUIIa — OWOJNOrUsl KOHYHJIApUHHM, WKTHCOAMM >KapaHIapHU
MOJICJUTAIITHPHUIIIAa — HWKTUCOJ KOHYHJIAPUHH OWIWIIMMH3, OYHIaH TaIlKapu
KOMIBIOTEpPa MOJEUIAITHPUII  aMajaa Oapya 3aMOHaBUl  MaTeMaTuK




anmapartiiapHu KyJiad aMmanra ONMPWIMIIMHA HHOOATra oJIcaKk, MaTeMaTHK
ommMItap 3apyp o6ymaam.

KommbroTepna wmaremMaTMK MacajajapHM €UUII y4YyH HOYMU3UKIHU
TEHIJIAMAQJIapHU ~ COHJIM  €YUII, YW3HUKJIM  TEeHrjJamajgap  CHUCTEMAacHHH,
muddepeHnian  TEHIVIAMAJIApHU €YU  YCYJUIApUHU Ba  (QPYHKIUSIIApPHU
TEKIIUPHII yCy/ulapuuau Oumvmi  tana® ostunagu’. Illynunrmex, ambarra,
3aMOHaBUN axO0oOpOT TEXHOJOTHsUIapUIaH »HpKUH (oigana OJUHUIIA Ba
JacTypJiall TWUIAPUHA OWIIUIIM XaMJla aMaliuil JacTypiapaan doiiiaiaHa oJul
KYHUKMACHTa 3ra OYJIUIIN KEpak.

Hazapuii Ba skcnepuMenTan ¢usuka OuinaH OMp KaTopAa XO3UPIU KyHHa
yucobnu (komnviomepiu) (usuxa COXACH XaM MaBKyIIup. YOy coxa Hazapuii
(bU3MKAaHUHT XHUCOOJNIM TaxJIMJra acociaHraH OYJIMMU pPHUBOXKIAHUIIK Ba
MyKaMMaJlJallyBH, HKCHEPUMEHTAI ¢duzuka coxacuaa 3aMOHAaBHI
KOMITBIOTEPJIAPHU TaKpUOaHW OOIIKApHII Ba YIYOBIAPHU YTKA3WIL, YI4all
HaTWKAIAPUHU XUCOOJIalll YYyH camapalid KYyJUlall HaTWkacuia IIaKJUIaH[Iu.
KoMmmnbroTepiu  ¢u3ukagaru WIMHA TaIKUKOTJIAp SHCUM TEXHOJOTUS Ba
yCyOusITra acocjianra xosiaa oiud oopwiaau. [lyHu alTuin J103UMKH, XO3UPTH
JaBpAa KOMIbIOTEep (akaTruHa XHUCOOJalll amMaslapuHU Te3/1aTyBuH, Tayiadasap
OWJIMMHUHMA TEKIIMPYBYM BOCUTArMHA OYIMal, VKUTHIIHU SKKaMa-siKKa amaira
OLIMPYBYM Ba JHI aCOCUUCH - (UMK KapaCHJIAPHUHT MOJICTUHU SpaTyBUU
BOCHTara xam ainanav. byHna kommbroTep €paamuia >KUAIAA MyaMMOJIAPHU
eunil OOCKMYIapHuaaH HOOpaT TEXHOJOTMK UUKIHU Y3 WYUra OJraH eTapiauya
Mypakkad OynraH WIMUNR-UIUIad YUKApUI skapaéHuHU Tanad dTaau:

MacaanvHr Ky HUInIm.

dopmaiaITupuil (MaTeMaTUK MOJIETTHU SIPATHILL).
Xucobual anropuTMUHY UILTA0 YUKHILL
KommbroTep nactypunu viiad YUKHILL

Xwucobmam aMaiapu.

JlactypHu co3mnari.

HatwxanapHu oy Ba TaxJIMI  KUJIUII

8. XaronapHu TYFpuianl.

Noog,r~wNE

KoMIproTepyii  TEXHOJIOTHSIHUHT  PUBOXKJIAHUIIM — HaTWKacuaa (QU3NK
TH3UMIIapra sSHTruYa Kapaml Imakuiangu. Jlomsap0 MyaMMoOJapHH KOMITBIOTED
BOCHTacHJa XaJl OJTUIJa WIMHUH KOHyHmapHu (Qakat auddepenmman

*Harvey Gould, Jan Tobochnik, Wolfgang Christian. “An introduction to computer simulation methods.
Applications to Physical Systems”. Pearson Education, Inc., publishing as Addison Wesley,2007.

* Harvey Gould, Jan Tobochnik, Wolfgang Christian. “An introduction to computer simulation methods.
Applications to Physical Systems”. Pearson Education, Inc., publishing as Addison Wesley,2007.




TEHTJIaManap OWIaHTHHA 5Mac, OajdKud KOMIIBIOTEp Yy4YyH E3WiIraH Koujaiap
Tap3uaa xaMm udomanam Kynail skannuru aéH Oynau. Dusuk xapaéHIapHU
Vpranumra  OyHjaai
MYHOCA0AaTUHU  Y3rapTHPIH.

¢Hpammm  (U3MKIAPHUHT  KOMIIblOTepra  OyiraH
OHIUW KOMIIbIOTEpJiap Tabumii >KapaéHIapHU
MOJICIJIAIITUPYBYN MabJIyM QUMK TU3UM chdaTUAa KYpUIMOK/IA.
KommbroTepiin MoaemuiamTupuil xkapaéHu J1adopaTopust SKCIIEpUMEHTUTA
yXIIam, IIyHHHT Y4yH XaM y 0aw3aH Kovnvlomepiu skcnepumenm 1ed Xam

atananu. Kyiuaaru xajasasnia yJIapHUHT YXIIall XyCYCUSTIaApH KEeITHUPUIITaH:

JlaGopaTopus SKCTIEpUMEHTH

Komnerorepim skcriepuMeHT

Pu3uK KapacH

Mopens

dusuk ac6o0

Kommnerorep macrypu

Kanu6poska

JlacTypHu pocTiamnt

Vuam

XwucoOmamnr

HaTI/I}KaJ'Iap TaxJIMJIN

HaTI/I)KaJIap TaxJIMJIN

Kommbrotep yuyH Ty3wiraH jnactyp (GU3UK xKapaCHHH MOJCIUIAIITHPraH

X0JJa KOMIIBIOTEpJM OJKCIIEPUMEHTHU Vy3uJa akc Jrrupaad. byHpan
AKCTIEPUMEHT, OjaTAa, JJabopaTopusi SKCHEPUMEHTH NEeUMIIad, XaMmJla Ha3zapui
XUCOO-KUTOOMap opacuga «KYynpuk» OYynu0 Xu3Mmar Kuiagud. XyCycaH,
ycaIUTalITUPUITaH MOACIIHUHT KOMIBIOTEPJIM MoJAenuaaH (oiganaHrad xonaa
aHUK HaTWXKajap OJMIIMMH3 MyMKUH. Baxonanku, OyHIall MaBXyM MOJIEITHU
nabopaTopus ImapouTHaa ymyMan sipatu® Oynmaiau. Iy Ouman Oupra, pean
MOJIeNIb acocuja oJIM0 OOpWITaH KOMIBIOTEPIN IKCIEPUMEHT HaTHXKaJTapUuHU
OeBocHTa TabopaTOpUs SKCIEPUMEHTH HaTWXKajJapu OuiIaH TaKKOCIaIl MyMKHH.

lynu Tabkumgmad YTUII MYMKHHKH, KOMIBIOTEPIM MOJEIIAIITHPUII
buKkpnam >xapa€HUHUHT YpHUHU OOCMaiu, Ok J1abopaTopusi HKCIIEPUMEHTH
Kabu Mypakkad XoAuCaJIapHUHT MOXMITHHU 04ubO Oepuinga Kypos cudaruaa
WIUTIaTUTIAAN.

OHJIM KOMIBIOTEPIIH IKCIIEPUMEHT KapaCHUTa X0oc OyaraH O0CKUYIApHUHT
aCOCHI XyCYCUSTIAPUHU KYPHO YNKANIIHK.

Bupunun 0ockny — macajmanuur kyimammm. by Oockuyma wMacana
0aCH ATUJIaAN, YHU €YU MAKCaIAN KYyWHJIaau, KHPYBUM Ba YHUKYyBYH axOopoTiIap

TaxJIMJI KWJINHAIW, MaCaJlaHMHI' MOXUATH OF3aKHu I/I(i)O,Z[aJ'IaHaIII/I Ba VYHH

* Andi Klein and Alexander Godunov. “Introductory Computational Physics”. Cambridge University Press
2010.




edydira ymymui éupommim — Oyiumuya ¢ukp Oepuinagu. AHHK TpeAMET
coxacuzaru MaJIaKaJlM MYTaxacCUC aCOCaH MACAJIAHUHI KYyHMUIIHU amMajra
OLLIUPA/IH.

NxxkuHunm O0ockny — dopMaIalITHPHII (pacMuiisIalITMpuI).
YHUHI Makcaau - MacallaHWHT, KOMIBIOTEpAAa aJeKBATIIMKHU WYKOJIMacaaH
UIUIATUII MYMKHUH OYJIraH, MaTeMaTHK MOJECIMHM spaTuiigup. Arap macaia
Mypakkab Oynmaca Ba MaxCcyc MaTeMaTWK OMIUMHH Tanad Kuimaca Oy
OOCKMYHM Macajia KYIOBUMHUHT Y31 OakapHIlld MYMKHH, akc xoiiia Oy uiira
MaTeMaTHK EKU JACTYPUMHHM KajJ0 KUJIHIIT MaKcaara MyBoGUK OViaiu.

Mabiaym ¢usuk xapa€H €EKM XOJuca COHJIM KaTTalukiIap Epaamuia
udoganaHrad TakKAUpJarvHa YHUHT TaBcupu wumoHwn OYynumm [anwiei
3aMoHMJIaH Oy€H MabiayMm. ByHmaill KarTaqukiIapHUHT OMp KUCMHU Taxkpubana
yiuaHaau, KOJraH KUCMUHU AaHUKJIAIl Yy4YyH 53ca MaTeMaTHUK Macalajap
makulaHTupuiaan. Ousnka HazapusJapyuHU MaTeMaTHK Tap3fa uQoaanam
3apypuUsATU YbTUPO(] ITUITAHAAH CYHT, peasl OOPIMKHU TaBcU(IaIl SKCIEPUMEHT
Ba Hazapus oOpacuJard y3apo TabCUpIAp KETMa-KETJIUTWra aujaHiu.
HazapussHuHr Makcaju - SKCIEPUMEHTHHHI KOHHMKApJIU MaTeMaTUK M(OJaCUHU
u3namgad  ubopar. byHnma Hazapus Kartop (QyHIaMeHTan —TamMoMmLIapra
(TepMOAMHAMUKA TaMOMWIUIAPH, CAKJIAHWII KOHYHJIApU, WHBAPUAHTIMK Ba X.K.)
acociianu0, MaTeMaTuK amnmapar €paamuaa Oy TaMOoWWIUIapJaH OamiopaT JTHII
y4yH 3apyp OYIIran ax0OpOTHH OJIMINra MHTHJIAIN. *

Knaccuk (usuka OamopaT 3TUII UMKOHMSTHIa 3ra OyiraH Hazapusiapra
acocyianrad 3ad. [laBp yTumm OwnaH Hazapus Ky3aTWIAETraH XOAUcCalapHU
Ownmuin BocuTacu cudatuga TaH OJUHIW. XO3UPrd BaKTAa Xap KaHaai
HA3apUSHUHT axXaMUATH YEKJIIAHTaH akcMoMaThK (Qukpmap Epaamuga ¥3apo
OofIaHMara Kym COHJM (QakTiaapHu 0a€H STUILl UMKOHUATH OWsiaH OaxoJaHaIu.
[Iyau TabKuIam »KOW3KH, 3aMOHABUN KOMITBIOTEpIApP MXTUPO KWJIMHTYHYA
peaint OOpJIMKHU Ha3zapuid TaBcuuIall AapakacH, SbHU MaTEMAaTUK MOJICJTIapHUHT
MYypaKKaOJIMK Japa)kacu yjiapra MOC KeIyBYM MaTE€MaTUK MacajlajJapHU €YHII
UMKOHUSITIIApUAAH ce3wiapiau wirapuiad kerran sau. Macanan, byryn Omnam
TOPTUIIMIN KOHYHMHHUHT Karidg HJTWiMImKM OuiaaHoK N Ta >KUCM XaKujaru
Macanand udoaa STl MyMKUH Oynau. bBynmait macama N Tta  ¥3apo
TabCUpJIAMAETIaH MOJJIUA HYKTAaHWUHT BaKT OYiinuya Y3TapuIIMHN YpraHUIIra
Oarunutadrad. ['apun Gu3uk kapaéHHUHT MaTEMaTHK MOJIENN SpaTUiInNO, Macasa
TYFpu udoaa dTWiIran Oymca-ia, YeKCU3 KaTTa XaKMJIard XUcooOuail amauiapu
Tyainm ymoy xapaHHU TYFPU TaxXJIHJI STUI UMKOHUSTH UYK 3/14.

# Bowers, Richard LNumerical modeling in applied physics and astrophysics. USA, 2005




AxcapusaT QUMK Xoaucargap MabAyM KaTTaIMKIAp XaMJa KaTTaJTuKHUHT
Yyarapum — kKodDPUIMEHTIIApH  opacuigard  MyHocabaTiap  BOCHTAacHa
tabpudranaan. MacanaH, TMHAMHUKAHUHT aCOCUNA KOHYHHU

F=ma (1.3.1)
XapakarjaaHaéTraH JKUCM TE3MUTUHUHT BaKT OVHWYa Y3rapUIUHU YHTAa TabCUP
aTaéTran Kyd  OunaH OornaHumuHu udonanaau. Arap 0y U mnoreHuman
Tydaiinu r3ara Keiran 0yica, y XoJiaa

F=VU (1.3.2)

by udonana xyu U ¢yskuusHunr ¢azo Oyinya  Y3rapuiimHu axc
STTUPYBUM OIlEpaTop OpKaiu OofiaHran. MaremaTuk amamiap yuoy
MyHocabatnapau guddepeHnran TeHriamanapra yiraptupand. Kyn xonmapnaa
3apyp MareMaTUK MacaJlaJapHUHT aHAIUTHUK €YUMHHH XOCWJI KUJIUII MYMKHH
OynMmaiau, YyHKH U3JaHAETraH e4uM »JJeMeHTap €k OollKa MabiyM
dbynkmustap BocuTacuaa udonamanMaiau. BaxomaHkuw, TpaHCHEHACHT EKU
TPUTOHOMETPHUK (PYHKITUSATIAP BOCUTACHIA XOCHJI KWJIMHYBYHM AHAJUTHK CUYHM
MaBxya ~ Oyica,  xucoOiam — aJlrOpUTMIIAPUHU  TY3UIIHM  OWpMyHUa
eHrWIamTuprad Ooynmap »au. Adcycku, akcapusiT (QU3MK XOJWCaJapHUHT
MaTeMaTuK TaKuau auddepeHiman TeHriiaManap Ba 0ab3aH XyCyCuil XOoCuialn
TEHIJIAMAJIADHUHT €4YMMU OujaH OoriuK Oynaau. XakukKuil y3rapyBuUMivd Ba
XYCyCHIl XOCWJIaly TEHIJIaMajap Hazapuscura Kypa yiap acocaH yd Tougara
OynuHaau:

1. T'unepOosuk TeHTIamManIap

o’V oV oV oV
2 = L2t oot
a ok & xE

=VV (1.3.3)

Ymby Typaaru TeHrIamayiap TYJIKUHIAPHUHT TapKaTuIIUAara Qu3nk
»apacHiapHu TaBcudIanu.
2. [Tapabonuk TeHrnamanap

v
— =V 1.3.4
k. (L34)
Uccuknmuk, Tazmap, CYHOKIUKIAp Xamja JJICKTPOMarHUT MaWoHIaru
muddy3us xoaucanapu OyHaal TeHTIaManap épaaMmuaa TaBcudaaHaIm.

3.2ANMUNTUK TeHTaMalap




VIV =0 (1.3.5)

napaboIuK TeHIJIaMaJapHUHT t—>co XOJIJIard ACUMIITOTUK CTAaI[MOHAP XOJIATUHU
udonamaiinu. bynnait Macananap CHKUIMaaUraH CYIOKIHK (€KU ra3) KU AJIEKTP
TOKAHUHT CTAIlMOHAP XOJATHHH, AJICKTP 3apsJIapUHUHT €KU MCCUKJIMK MaHOacu
OwJiaH OOFJIaHTaH )KUCMHUHT MYBO3aHAT XOJaTUHU TaBCcU]IIak1u.

Nxtuépuii uKkuHYM TapTHOIM auddepeHiman TeHIJIaMaHu IOKopHuia
KypcaTwirad Toudanaru TeHriaMatapHUHT Oupura kentupuin MmyMkuH. dazo Ba
BaKT YJIYaMJINTH ITyHJAW TaHJIAHATUKW, TCHIIamara KupyBud Kod(uiimeHtiap
Oupra TeHr OYJIMIIN JIO3UM.

Huddepenuman TteHrnamanap €pAaamMuaa TaKJIWI OTHWIYBYM (UMK
XOJIMCATIAPHUHT ~XWJIMA-XWUIMK XYCYCHSITH YMYMIAMITAPWITAH MaTEeMaTHK
MOJCIJIApHU  SIpaTUIIHK ~ MymiKyamTupaad.  Ulynunr yuyn  OyHpai
TEHIJIAMaJIapHU KOMITBIOTEp EpJlaMujia e4yuil kapa€Huna (QU3HUK-TaAKUKOTUH
yJIapHUHT (U3UK MabHOCH XamJia MaTeMAaTHK Ma3MyHUHHU OMp BaKTHUHT Y3ujaa
TaJIKWH STHUIITH JIO3UM.

MyaMMOHUHT (U3UK MOXHUSATHHHA XaMmJla MaTeMaTHK MOJICIHHHU ¥3apo
YUFYHJIAIITHPWITAH XoJaa udoAa KWINII YHUHT TYFPU CUAMUHH aHUKJIAII
rapoBUIUD.

YuuHuu OOCKHY — XHCOOJaml AJrOPUTMUHH HILIA0 YUKHIIL
KoMmbproTepin SKCHIEpUMEHTHHHT WKKUHYM OockuuM udoaa KUJIMHTaH
MaTeMaTUK MacCaJaHWHT €YUl YyCIyOMHHM HIUIad 4YuKunian ubopar. byHna
TaxJIMJIMI Ba XUCOOJIAIl yCyJUTapuIaH OKWJIOHA (oiganaHraH xoJijga Oup HedTa
anreOpuK TEHrjJaMajgap Ba yjlapJaH Kalich KeTMma-KeThukaa (oiinananuii
KOUJIaJlapy MIIJIA0 YMKWIaAW. XOCWUJ KWIMHTAaH ajJrOpUTM TaAKUK STUIIAETraH
bu3uk xapa€HHU akc ATTUPYBUM AuddepeHIman TEeHrJaMaHW €YUuIra, SbHU
(GU3HUK KaTTAIUKIAPHU aKC ATTUPYBYH MapaMETPIIApHUHT MabJIyM KUHMaTIapua
yHHM O6eBocuTa XucoOmaIira MyJpKajuTanrad 0yau.

DKCHEPUMEHT KaOW COHIM MOJEIh XaM MablIyM (DU3MK acocra TasHIaH
xoJa unuiad ynkunaau. Oparna, QUMK SKCIIEpUMEHT OU3 aHTJIaMOK4M OYJiraH
OOpJIUKHUHT MabliyM Mojenu cudaruga Hamo€H Oymamu. Arap Oy BOKEIHK
HUXOATAa MypakkaOd OYynu0, SKCHEpUMEHT YTKa3WIlra HMMKOHHUAT OYyimMaca,
TaOuniiku, Ou3 HUCOATaH COJIa DKCIEPUMEHTAT MOJEb SIPATHUINTra UHTUIAMU3.
Jlemak, akcapuar (U3UK HKCICPUMEHTIIAp TYJadurndya MyaMMOHH dMac, OalKu
YHUHT XyCYCHU MOJCIUIApUAaH OWpWHU Ypranumra xwu3dMar kKwiagu. CoHiu
MOJIEJTb IITyH Ial SKCTIEPUMEHTIIAPHU 3CTIaTaIu.

* Harvey Gould, Jan Tobochnik, Wolfgang Christian. “An introduction to computer simulation methods.
Applications to Physical Systems”. Pearson Education, Inc., publishing as Addison Wesley, 2007.




Connu MomenHM spaTuiiga Aactiad MabiayM Oup QUMK Ba3UIATHU
TaBCU(JIOBUM KOHYHJIAPHU KOMIIBIOTED BOCHUTACHIa TaKAUM OTHUII JIO3HUM.
Xoauca erapiauya MypakkaOd OVyiica, OJMHraH HaTwkaigap KyTWiaéTran
HaTwkanapaan dapkiau Oymamu. byngalh Xonga TaaKUKOTud YpraHaéTraH
XOJIMCaHU Xap TOMOHJIaMa TaXJIUJ 3THO, CHHYMKIIA0 YPraHUIIU JO3UM.

DOKCcnepuMeHT >kapéHuaa OyHAal TaxJiui Yiyanuiapra, COHJIM TaxJIdiiaa
3ca OpajuK HaTwkaizap xamaa €EpJaMyd KaTTaJuKIapra acocjaaHaH.
OKCHEpUMEHT TYFPUCUIATH YMYMHU TyIIyHYaJIap MIAKUIAHWIIM OWJIAHOK YHU
camapajiy amajra OIIMPHUII yYyH 3apyp OYNraH Taxjimi Xakujaa xam MyJoxasa
foputuin  Jio3uM. lllyHuHraek, mMabiym JacTypHd HOUIa0 YUKUILAA MYXUM
épllaMuu KaTTalIMKJIapra MyposkaaT JTHII WMKOHUATUHHM XaM XUCOOra OJIMIII
3apyp. YIdarn amMamiapucus onub GOpHIraH Taxpu6a KabH HATIKACH3 JACTYp
xam ¢oitmacuzaup. llynnait kwimb, XxpcoOnam aaropuTMUA ToX Ha3apUsSHUHT
KypOJIY, TOX 3KCIIEPUMEHTHUHI SHIU Typu OYynuO xu3zmar Kuiaau. Kommbrorep
BOCUTACHa XUCOOIAI aITOPUTMUHU €UHII XaM, MaTEMaTUK MOJEIb XaM, acIuaa
HA3apUAHUHT OMp XWUJI aXxaMmHsITra 3ra OynaraH TapkuOui Kucmiapu cudartuaa
TaJIKUH YTHIUIIHN KEepakK.

Connu  MoOAENHUHT ad3aJUTMKIAp Ba HOKYJAWIUKIAPU  XyCycHaa
KyHUJarujiapHd alTUIll MyMKHAH. XUCOOJaIl BOCUTAJIapUHHUHT (akaT MojeIiap
Tap3uja HaMOEH OVIIMIIM yJIapHUHT JKCIEPUMEHTTra HUCOaTaH HOKYJIAWIUTHHU
kypcaranu. IIIyHUHr y4yH XaM HaTW)XKJIAPHUHT Ha3apuUsHU TaKIuJ STYBUYH
KHUCMUHM XaMJla COHJIM MOJEJIHUHI XYCYCHSITJIIApM TOMOHHUIAH TaKJIWJA STUITaH
KHUCMHUHM OUp-OMpHUIaH aXXpaTa OWIIHIL 3apyp.

CoHnm Mopenb KyHUAAru uxkku axcouub xoccaza 32a: pakaMm ycyiauaa
OJIMHTAaH HaTWXKaJapHU TaKPOPaH OJUII MYMKHUH (XaTTOKU UXTUEPHUI Tacoauduit
)apaCHJIapHU MOJCIUIAIITUPraHa XaMm); COHJIM MOJCIIAPHUHT Oaropar STHUII
UMKOHHUSTIIAPU DKCIEPUMEHTra HUcOaTaH IOKOpUPOK. Jlapxakukar, uxTuépuit
MOMEHTJa COHJIM MOJEJHHUHI Oapya TapCcuioTiapu MabiyM OYylaau; ylnapHU
OWIMII y4yH MOJICTTHU Y3rapTUpuil Tanad sTuiaMaiad. Baxomanku, ¢usnk
HKCIIEPUMEHTa OyHIall UMKOHUAT MaBKyJ 3Mac.

OHIM KaHAall Tap3/ia COHJIM MOJEIHHU TaJ0WK ATHUII JIOBUMIIMTU XaKuja
MyJlioxas3a oputamu3. Jlactnab yHu Hazapus Ba IKCIIEPUMEHT OWIJIaH TaKKOCJAII
kepak. COHIIM MOAENb TYFpU Hazapuid MojelHU Tajnad stamu. Arap (usuk
KapaCHHUHT MaTeMaTHK MOJEM HOTYFpY MIuIad 4YuMKWiIraH Oyica, MacajJaHUHT
CUMMHUHN KOMITbIOTEpAa TYFpwiad Oynmaiinu. Haszapuii MOAECNIHMHT €4UMHU
MaBxyJ OyJica, aHAJIUTHK YCyJia 3apypuil HaTWXanap oiduHaaAu. bupok, ¢pusmuk
Japa€HJIapHU aKC ATTUPYBUM Oapya TeHrjamanap OyHJal eyumra sra smac.




bynpaii xonnapaa amanuii MaTeMaTUKaHUHT XHCOOJanl yciyoaapuiaH OKHIOHA
doiinananuim 3apyp. byHma skcmepuMmeHT, MacTyp Ty3HII Xamjaa XucoOJaril
amajiapu OusiaH OOFJIMK OYJIraH KUMUHYMIUKIIAPHA XUCOOTa OJIUII 3apyp.

Mypakka0 3KCnepuMeHTIIapAaru KaM YpraHwiraH XoJucajapHu Oamiopar
ATUIIJIa COHJIM MOJIEb ailHUKca Qoinanuanp. byHaail Makcaaiapaa KOMIbIOTED
amanuii ¢u3MKa coxajapuia ToOopa KEHIpoK kyiaamaa Kyswianwianu. [lyHu
TabKUIJIAIT JKOM3KH, KOMITBIOTEpAaH (OWJATAHHIIT COXAaCHUIArd Xap KaHmai
PUBOKIJIAHUII, OWJIHII Japa’kaMU3HUHT CE3WIAPJIA CHIDKUIIUTA OJIUO KeTaan; Ba
aKCMHYA, MaBJIyM jKapaéHIIapHU MOACIUIAIITUPHUII Ba yap/a yTa aHUK yadamiap
0JIMO OOpHUIll UMKOHUSTIAPHU Iy >Kapa€HJIAPHUHI MATEMATHK TaBCU(GUHU KaWTa
KYpUO YMKHIIIHA TaKO30 JTajIH.

Typruaun O0OCKHY — KOMNBKHTEpP IACTYPHMHM HILIA0 4YuKum. by
O0ockuya 1actyp Ty3wiaad. Jlactyp - KOMIbIOTEp TYUIyHAJAUTaH TUIAa €3UiraH
AMTOPUTMHHM  UoAAIANl  MAKIATUP. AJNTOPUTM MaTH &k rpadux
KYPUHUIIIaTH WHCOH TYIIYHAIWTaH THIAA, JAACTyp 3Ca MaxCyC alrOpPUTMHK
tinaa €3wnand. JlacTypHW Ty3WIn Jkapa€Hua aJIropuTMra sHajga aHUKIUK
KHPUTHUII MyMKHH.

ABBanrn Oynumiapja 0aéH STWITaH MyJoxasajapra acocliaHraH XoJija,
MabIyM Oup (Qu3MK xkapa€H MaTreMaTuk Tap3jga udoja STUITAaH Xamjaa YHHUHT
COHJIM MOJIENN spaTuwiran O6yncuH. M3nanaétran €UMMHHUHT XOCCalapyd MabllyM
Oynca, TaXMHHHI aITOPUTMHK €YUMJIAP JACTYPHH TEKIIUPHUII WMKOHUHU
Ooepanu. [lemak, HaBOaTmarn OOCKWYJA aHA Iy aJTOPUTMHHU FOKOPU CaBUSJAru
JACTYypJIv THIIA E3UII JIO3HM.

[yHu allTHUII >KOW3KHM, ailHaH OWp >Kapa€HHU, rapyd YHUHI MaTE€MaTHK
udoaanapu Ba xucooOuai yciayOnapu aHUKJIaHTaH Oyica-na, amanjga Typiu Xuil
JacTypjap BOCHTAacHIa MOJCIUIAINTUPHUIN MyMKUH. JlactypHuHr Oapuya
BapUAHTJIApUJIaH dHT CaMapalMCHHU TaHJall TaJKUKOTYUHUHT KOMIIBIOTED
OwJlaH MyJOKOT KWIMINHJA aH4ya EHTWILIMK spatn® Oepamu. LllyHuHT yuyH
JACTypHM OKWJIOHA WIIIA0 YHMKHUIIAA KyHUJaard ME30HJApHH XHCOOTa OJIHII
3apyp.

a) JAaCTyYpHUHT MOJYJUIMIWTU. bup Heda MmopyinapaaH ubopaTr Oynrax
JACTyp KaTop MKOOM Xoccanmapra sra. XycycaH, ornepaTopiap MUKIOPH KUCMaH
y3rapranja XaTroJapHM aHUKJIAIl aH4Ya OCOHJANIA[A; JAaCTypHUHT OOIIKa
KHUCMJIAPUHU y3rapTupMarad xojja ¢hakat Oup KICMUHU TaKOMUJUTAIIITUPHUII EKA
Yy3rapTHpHUIT MyMKWH (MacajaH, Oup macTypHH OoIIKacura aiMamtapca 6yiaanm).

Connu mojenp OWilaH HMIUIaml >kapaéHHa TacTypAa XucoOra oJMHMaraH
aHrM  (U3UK XOJAUCAJapHU TaBcU(UIAll y4yH MabliyM OUp TaBCUUIApHU




Y3rapTUpHII 3apypusiTd maigo Oymamu. Arap JacTyp MOIYJUIH ycynja E3WiraH
Oynca, OyHmail xojulapia AACTYpHUHT OWp KuCMHU Y3raptupmianud. FOxopu
CaBUSIM TWiJla E€3WIraH MOJYJUIM JacTypiapjaH OOIIKa coXxa MyTaxaccuciapu
XaM OCOHJIMKYA (oiianaHuIuIapyu MyMKHH.

0) y3rapyBumiapHu Taniaml. ['apuu y3rapyBuuiap MoAe UIalITHPUIAETIaH
Macajara OOFIMK Oyica-1a, TaAKUKOTYM YJIAPHUHT HOMHUHHU TaHJaIlga Ba
VIAPHUHT  TY3WJIWMIIMHU  TalIKWI 3THIIJA MablIyM  JSpKHUHJIMKKA  3ra.
V3rapyBUMHHHT HOMHMHHM TaHJAIl OCOH OynMaraH Macamaaup. du3mMKaga Ky
yupaiiiurad  KaTTaJIWMKIApHU  TaKAMM OTHIIAA  MabiyMmM  Hdoarapia
oiiaaHuII 3apyp: BAKT — t, SHTPOIHMS - S, OKUM- | Ba X.K. Y3rapyBUHIapHUHT
HOMUHU XaM IIyHJald TaHjJall Kepakku, ynap wudona »Twiaérrad (UMK
KarTanukau scnatumu jo3uM. lllyHna OyiipykiaapHu HM30XJall Ba XaTOJApHU
u3Jall Kabu amajiap OCOHJIAIAIN.

B) MaTemMaTuk upoaanapuu €3uul. Etapinya Mmypakkad OyiraH MaTeMaTHK
udonanapuu 6ynaknad, onauii XxucoOaanuiap KeTMa-KeTJIuru tap3uaa udoaanant
no3uM. bupok, Oynpail maknna udojanaHraH aMajjgap MaXMyacUHHM TalKUH
ATUI, €3UII Ba YJAPHUHI XaTOJAPUHU aHUKIALAAa OMpMyHYa KUWMHYUIMKIAP
TYFUIA/IN.

r) MabIyMOTJapHM KHPUTHUIN Ba uMKapuil. byxmait OyiipykiapaaH
OKWIOHa (oipallaHuIl JacTypllaH TaJAKUKOT Kypoiu cudartuma yHYMIU
doiifasiaHuIl UMKOHUATHHM sipatu® Oepanu. IyHUHT y4YyH JacTypHHHT
WIUTAIIMHU Ky3aTUII UMKOHUHU O€pyBUM Xam1a €YMMHUHT aHUK KUIMaTIapuHU
udosa STyBUM MabiIyMOTIap, (UMK KaTTaIUKIAap Ba axOOpOTIApHU OWJIUH
XO0JIJIa aKC ATTUPHUII JIO3UM. SrOHa mapaMeTpHUHI KMMMATWHHU aHUKJIAIl JIO3UM
Oynran XxoiapAa XaMm MOJENHU TyJalurudya Ky3aTWill, Ba JeMakK, OupMyHYa
HATWXKAJIApHU XaM Hazapja TyTMOK Makcaiara myBodukaup. byHnaii Hatwxkanap
DKCIIEPUMEHTHUHT  JMArHOCTUKAcH  BasudacuHu  OaxkapuO,  JacTypAaH
dbolnananunga Xamjaa MOJICTHUHT acOCUM THUIOTe3ajlapu TYFpPU DKAHIIUTH
XaK{Ja XyJ0ca YUKApUIIAA MyXUM aXaMHsITra ora.

Bemmmnyu 60cKuY — XycoO1aln amaiapu.

OaruH4YM 00CKMY — JACTYpHH CO3JAILL.

Oxupru WKKH OOCKWY y3apo OofjaHraH. VYiapAa JacTypHUHT TYFpHU
unuiamy texkmupuiaan. Iy makcanna moaealiTUpuiIaguraH — Macajiaiard
XamMma XoOJIaTJapHH UMKOHM Oopuuya »bTHOOpra OJYBUYM TECT MHCOJIH
Ty3Wiaad. ABBAJIJJaH MabJIyM T€CT MHUCOJIM HATHUXKACHIa OJMHTAH HATHXKAHUHT
MOC Kelulura Kapad [acTypHUHI TYfpu uuuiamm  Oaxona”aau. Jlactyp
Ty3WIN0, TEKIIMPUITAHIaH KeMUH YHU KYJlalll MyMKHH.




ETTun4yM 60cKUY — HATWKAJApHU OJIMIN Ba Tax) Wi Kwiwil. by epna
MacajaHu KYIOBYM TOMOHHWJIAH €4MM HATIKACH TaXJWJI KWJIMHATW Ba OOIIKAPHIII
KapopJiapu ¢ku Takaudaapy KaOysl KHIUHAIH.

Cakku3uH4Yud 00CKMY — XaTOJIApHMU TYFpwiIaml (KOPpPEeKTUpPOBKa). Arap
JACTypHU KYyJUlallja KOHMKApPCHU3 HaTWXKa OJMHCA, MOJCI Ba ajIropuTMIa
Ty3aTUIUIAp KHPUTHII Tanad KWIMHAIA. by OOCKUYHHMHT OakKapHIIUIIN OJIIUHTH
OOCKUWIAPHUHT UXTHUEPUICHHM TY3aTHIN, MyKaMMAaJaIllITHPHUII 3apypaTd OwiaH
OOFIIUK.

1.4. KomnbroTepaa MoAe/UIAIITHPUII YYYH ONlEPALMOH TH3HM.
JlacTypuii TABMHUHOT

Kommnbrorepnu HKCIIEPUMEHTHUHT OacTypui TabMUHOTUHU
KOMITBIOTEPHUHI @XpaJIMac KUCMU OYJraH ajiropuTMHUK TWJI, TPaHCIATOP,
OllepallMOH CHCTEMa, CTaHJAApT JacTypiap KyTyOXoHAacu Xamja TYpJIH XUJJard
amMalluil JacTypiiap MakKMyacH TallIKWJI 3Taau. AMainuil Jactypiap MakMyacH,
oJlaT/1a, yHUBEpca OyiMail, 6anku MabiyMm Toudagaru MacailajJapHi €YUl Y4yH
unuiad yukuirad 6ynaau. [y Ounan Oupra, Gusuk >kapaHIapHUHT aKCapUATH
OWp XwJ1 Typaard TeHruIamanap €paamuja udojanaHuiM MyMKuH. Macanas,
UCCUKJIMK YTKa3yBUaHJMK TEHIJIAMACH MCCUKJIMKHHUHI Y3aTWJIAIIM OujiaH Oupra
YTKa3ruyja MarHuT MaJIOHUHUHT TapKaauiu €ku 3appanap auddysuscu kadu
XOJMCaJapHu xaM MuKIopuid TaBcuduaian. HIyHUMHT ydyyH KOMIBIOTEPIH
HKCMEPUMEHTHUHT JacTypudl  TabMHUHOTHHHU SpaTHUILZa MaBXyl aMalui
JacTypJiap MaKMyacHuiaH YHyMIIH (hoaaaHuII JIO3UM.

Onepaunuon tusumuap . Onepaumon TusuM (OT) muma? Onepaunuon
TU3UM KOMIIBIOTEp HIITa TYIIWPWIAIIM OWIaH IOKJIaHyBYM IIyHAAad Oup
JnacTypku, Oy mactyp ¢oialiaHyBUura KOMIBIOTEp OWJIAH MYJOKOT KWJIUII
BOcUTacu OYynMO XyU3MaT KWIAW, YHUHT Oapya KypuiMajaapd UIIMHU OOIIKapHIL
UMKOHMHHM Oepaau. OmnepanvoH THU3UM EpaaMHa TE3KOp XOTHpaJaH
doiinanaHuin, IUCKIApJard MabIyMOTIApHU YKUII EKU MabIyMOTIapHU
TUCKIIapra Wuruml, GailymapHu Kydupuin €k O0ocMara YWKApuIll amMajiui
JacTypllapHH Te3 IOKJIa0 HIra TYUIMpUII Ba OOIIKApYBHM Yyjapra y3aTull,
oIrepaTHB XOTHPAHU JACTyp UIIN CYHTUAa OYmaTuo siHa Y3ura oJuil KaOu hiiap
OakapuIaIy.

OT — koMmbIOTEPA UIJIOBYM HI ACOCUHM JAaCTypUil TAbMHUHOT, MHCOH Ba
KOMIIBIOTEP OpacHUliaru MyJOKOT “Kynpuru’ . OnepanuoH TU3UMCH3 KOMIBIOTED
unuiamaiiin. OnepanyoH TU3UM KOMITBIOTEpra YpHaTUiTaH Oyaaan Ba YHU 3apyp

* Andi Klein and Alexander Godunov. “Introductory Computational Physics”. Cambridge University Press
2010.




oynranna y3raptupui myMmkuH. Microsoft Windows, Apple Mac Os X u Linux
DHT KEHT TapKajJiraH OIpearMoH Tu3uMiap xucoOmanamu. KommbproTepma
MOJICJUTAIITHPHUII yUyH KalicH OIepalioH TH3uM saxmm? by caBonra >kaBo0
KYWHWIITaH Ba e4niaéTral Macajiara OOFJIuK;

Anoxuna komierorepiap (PC) Windows, Linux, Mac OS
Knacrepiap Linux
CymnepkoMIproTepiaap Unix, Linux

- MaB)KyJl KypujMa Ba )KHXO03J1ap;
- NacTypUil TABMHUHOT;

- CTaOMJIINK;

- HaTKanap TaxJIMIA Ba
TaKAUMOT

XwucoOra OJIMHUIIM Kepak Oyiara
napameTpiap:

dusnkana KeHr KyJulaHaauran nacrypiam Twuiapu: Fortran, C/C++, Java.
Kaiicu gactypiaii TUIMHU WIJIATUIT Kepak?

e TanioB Kyimiran Ba e4miaéTrad Macajara OOFIHK;
— COHJIA MOJICJUTAIITUPUILI;
— THU3UMJIM JACTypJianl;
— Web nactypnari;
® MaBXY/ JacTypui KyTyOXOHa Ba KOJjiap
e Taxpuba, Majaka.
Ha3sopar caBoJsiapu

Monens auMa’?
Mogemnamtupuinl geraija HuMa TyIyHUIaau?

MopemmamTupuiiad MaKkca Huma?
Mopennapau KaHaai cuHdiapra aXXpaTuil MyMKAH?
Mopennapra TynryHTUPHII OSPHUHT.
MaremaTuk MoaeIaTUPUIT HUMa?
KommneroTepia MoaemamTupuin Huma?
Xucobumam ¢pusukacu HuUMa?
Nmutanumon Mozaesnb HUMa?
10. MaremaTuk MOJI€NIb KypHIIl Y9yH HUMaap Kepak?
11. Vpraammaérran oObeKT, KapaH KM TH3MMHHM MaTeMaTHK Mdojanans
HUMaJIapra OOFIuK?
12.  MaremaTuK MOJICJIHU TaHJIall OOCKUYMJIa HUMajlap aHUKJIaHaau?
13. KowmmnbroTepaa MOJIETIAIITUPUIITHUHT acocHui OOCKUYIapUHU
TYIIYHTUPUHT.
14.  OnepaioH TU3UM HUMA?

CoNOORODE
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2-MaB3y: ®U3UK KAPAEHJIAPHU MOJEJJIAIITUPUIIJIA AXBOPOT-
KOMMYHHUKALIUA TEXHOJIOTUAJTAPUIAH ®POUTATAHUDB TADBJIUM
CUDPATUHMU OIUPUIL

PEJKA
2.1.  Unmun oacmypraw muiiapu.
2.2. Quzux  ocapaéHiapuu  MOOELIAUMUPUULOA  DNIEKIMPOH — MABIUM
pecypiapu YpHu 6a YIapHUHS mMaxiuiu.
2.3. Quzuxk HcaApaéHnapHu MOOEINAUMUPULLOA OMMABULL OHIAUH OYUK
Kypcaapoau (houoaniaHuud.

Tassnu uoopanap: susyaiawmupuw, Pascal, Fortran, Delphi, Java, C++,
PhET (Physical education technology), Crocodile Physics.

2.1. Unmmuii gactypJam TWIJIaApH

3amMOHaBUH MIAPOUT TajaballapHU VKUTHINA Typiuda yCyJUIapHU Taa0UK
ATUIIHKM Taynald Kwiagu. Busyamnmamrupuin —  Qu3MK Xoauca Ba KOHYHJIApPHH
YyKyp aHTJall Ba TYNIYHUIITa UMKOH O€pyBYM TabIMMAArU acOCHH yCyIiapaaH
oupuaup. TymryHuin KuiuH OYiIraH TMMHaAMUK OOBEKT Ba XOAMCATapHH, CTaTUK
TacBUpJiapra Kapa0 V3JIallTUPUINZAH Kypa, BHU3yaUIAIITUPUIL EpaamMuaa
ypranum sxmu camapa Oepanu. Pean nabopaTopus 1mapouTH  Xamma
TaxpubamapHu xXaM YTKa3uill UMKOHMHU Oepmaitau. [IyHUHT y4yH, TabJIuMm
)KapaéHWra VKUTUIIHUHT aHbaHaBUW Mabpy3a, amMaiuér, CEeMUHap Ba
nabopaTopus MAIIFyJIOTIApU KYpUHHIIIApW OujaH Oup Karopaa unHtepdaon
MOJEJUIAIITUPHUII YCYJITTAPUHUA KUPUTHUII 3apyp.

AnbatTa, OyHIall KOMIIBIOTEP MOJEIIApH, JacTypilall THIapu €paamuaa
Taii€pnananu. TaOuuiiku, caBoJ TyFujiaau, Oy Makcaajaa Ou3 OwiraH Kyruiad
JacTypJialll TWUIapJaH Kai Oupu sHr sxmucu? MHCoHmap cy3namaaurad Ta0unii
TWIJIAPHUHT DHT SXIIUCH OVIMaraHujeK, nacTypiall THUIAPUHUHT XaM JHT
AXIIUCU YK .

KommbroTepna pactypnam Oy — KOMIIBIOTED MHKPOIPOIIECCOPH YUYH
Typau Oyipykiap Oepwiil, Ka4oH, Kailep/la HUMaHW Y3rapTUPHUII Ba HUMaJIapHU
KUPUTHII EKU YUKAPUII XaKuaa Oyipykinap Oepuiaup. JlacTypiamn TUIapu, SHT
KEHT TapKaJraH JacTypJiail TWIIapu Ba yIapHUHT (GapKu, XamJia, JacTypJIallHu

* PhET’s research publications are listed here: http://phet.colorado.edu/research/index.php




Yyprauum iymnapu kyn. Kommiotep aynécupma kymina® macTypiaml THILIApH
MaB:KyJl O0Yar0, JacTypiIall Ba YHIa KM3UKYBUMJIAp COHU OPTHO GOpMOKIa .

bup xun Typnaru umHu Oaxkapanuran nactypiapHu Basic, Pascal, C Ba
Oomka Twutapaa €3um MymkuH. Pascal, Fortran Ttunnmapu yHuBepcan Tuiiap
xucobnanaau, Cu Ba AcceMOjep TWUTApYM MalllMHA TWIWIa aH4ya SKUH THILIap
O0ymuo, Kyiin €ku ypTa Japakaiu TUWUIApAUP. AJTOPUTMHUK TUI MHCOH THJIJIapuUra
KAHYaJUK SKUH OyJica, y TWITa 1oKopu dapadicanu TAl Aerdunand. MaimHa Taim
3ca HT nacmku oapaxcaiy TUAAUP. MammHa Tunu Oy coHapAaH nubopaTaup.

Kyitn pmapaxkanu gactypiaml THIM aHuYa Mypakkad Oynub ymap xyna
Maxcyc coxajap/a WIUIATUIAAN Ba YJIAPHUHT MYTaxacCHUCIApU XaM XKyJlla KaM.
UyHkun Ky#liu jgactypiam — Twiapu  (MacalaH:  acceMOiep)  KymuHYa
MUKpOIpolieccopiiap OWIaH MIIamiia kepak oynumm myMmkuH. Opatna Typiu
JacTypjall MIUIapu Y4YyH IOKOpH Japakald JacTypjall THIWJAH KEHT
doinananunaau. KommbproTepiiap 5HAM 103ara Kejiral TNaWTaa mnporpamma
Ty3ulja, (akar mamuHa TWUIapUaa, SbHU COHIap €pJaMujia KOMIIbIOTEP
OakapuIll Kepak OyJraH amMajUlapHUHT Kojajapuja kuputuwiradH. by xoinna
MallliHAa y4YyH TYIIMHAPJU CAaHOK, cucTeMacu cudaruaa 2 Uk, 6 JHUK, 8 JIUK
caHOK cuctemanapu Oynras. [Iporpamma Ma3Kyp caHOK CHCTEMAacHJiard COHJIap
BOCUTACHIa KUPUTHUJITAH.

FOxopu mapaxkanu gacTypiiaiil, MalllMHA THJUIApUTa KaparaHja MaligHara
Mociamrad (MyHanTupuiaraH) O€NTWiIM KOJJIapJlard TWUJUIap XUCOOJIaHaIH.
benrunap xomiamTUpUIraH TUJUTAPHUHT aCOCUNA TaMOWWJIIApH IIYHJAKH, YHJa
MallliHa KOJJIapu yjapra Moc Oenruiap OwsiaH OelrwiiaHaau, Xamja XOTHpaHU
aBTOMATHK TaKCHUMJIAIl Ba XaTOJapHU TalIXUC KWIHII KUPUTWITaH. byHnai
mammHa wMocaamrad twi - ACCEMBJIEP tunmm sommuHm ongu. Onpatna
JacTypiaim okopu caBusuid gactypiam Twiutapu (Delphi, Java, C++, Python)
BOCHUTACHJA amajira omupwuiaaud. by nmactypnam THUUIApUHUHT CEMaHTHUKACU
0JlaM TWJIMTa SIKUHJIWTH Tydaln JacTyp TY3UII kapa¢Hu aH4a OCOH Kedau.

Kyn mnuiatwiaguran aacrypJaam Ttuuiapu. bus xo3up OwnanuraH Ba
unUiaTagural TWUIApHUHT Oapyacu Iy rypyxra MaHcyO. VYiap HMHCOHTa
"rymyHapau" twina €3wnand. MHrm3 TWiMHM Xy OWiTyBUYMJIap Mporpamma
KOJWHU KHWHAIMacaaH TyIIyHUIIapu MyMKHH. By rypyxra Basic, Pascal,
Fortran, Algol, Cobol Ba x.k. Twutap kupaau (KYMUWIATH XO03Upaa AeSpiid
KYJUIaHWJIMaW1). OHr OWpHHYM TMaijgo OynraH TWUapAaH TO XO3UPTH
3aMOHABHI TWJUIapradya MIUIATAIT MyMKHH. JIEKWH, X03upru webd TeXHOJOTHs

* Andi Klein and Alexander Godunov. “Introductory Computational Physics”. Cambridge University Press
2010.




opkaymm wnmainuran Twoiapaa (PHP, ASP.NET, JSP) Oymmaii mactypmap
Ty3wniMaiau. YyHku OyHAal AacTypjapHUHT WIUIANIM yYyH sSiHA OUp amMaiuid
JacTyp uiuiad Typulld Kepak. X03upaa, amainuii nactypiap, acocan Visual C++,
C#, Borland Delphi, Borland C++, Java, Python xa6u Tuinapaa Tysunanm .

Kymunmak  Delphi™  gam  Qolimanamagu. Bynmar acocumii  cababu:
COJUTAIMT Y, KOMIIOHEHTIAPHUHT KYTUTUTH, UHTEP(OEMCUHUHT TYIIYHAPJIUIUTH Ba
x.k. Delphi na OupuHYM wnmaran ogaM XaMm KaHaKagup AAcTyp TY3UIIH OCOH
keuaan. Jlekwmn, Windows pa macTypHUHT WIUIAIIM aHYa KAWWH OYiamu
(xommoHeHTIapHUHT KYTmury Ba APl dyHKkcusnapu nactypaa KypcaTuiaMaciuru
yuyH). Slna 6up tapadu, Delphi (Pascal) onepatus xoTupaHu Texallra KeiraHaa
aH4ya oKcahau. YHAa Y3rapyBUMJIADHU OJJIMHJAH YBJIOH KUIMO KYHHUII 3Ba3ura
UIUTATUIIMARIUTaH Y3rapyBumniiap Ba MacCUBIIAp XaM *Ou 0110 Typajiu.

OHr keHr Tapkairad pactypiam tanma (Windows ma) Microsoft Visual
C++ twmanp. Kynmunmnuk pactypiap XO03upAa WMy TWiAa Ty3wilaaud. Y MyMaH
oqragaa, C ra yxmam Tuuiap X03Wpla Aactypiamga erakud. Jlespnu xamma
3amMOHaBUM TWIAapHUHT acocuna C éraau. bynnan tamkapu, Typan KoMnbroTep
ViuHIapy Ty3ulia €KM KHYUK XakMaard jgactypiap taiépmanpma LUA script
¢xu JavaScript Tiutapu xaM KeHT MIIUTaTHIMOK/IA.

Xo3upru  KyHAa ~ KEHT  TapKaJiraH  KOMIIBIOTEp  JlacTypiiamniiga
UIUTATUIIAUTaH JACTypiall TUJUTapy/iaH 0a3uiapu Xakuia TyXTajacak:

*Harvey Gould, Jan Tobochnik, Wolfgang Christian. “An introduction to computer simulation methods.
Applications to Physical Systems”. Pearson Education, Inc., publishing as Addison Wesley,2007.
“ http://www.delphi.com/




Delphi — JacTypJiarl
Borland '*_EI Tiutapuaan oupu. bopnann pupmacu
TOMOHHMJAH  HWIUIA0  YHMKAPHWIITaH.
Delphi gactrypnamn Tinn unuiatuaaau
Ba aBBanzan Borland Delphi makeru
tapkuoura kuputuirad. Iy Ounan

oup xaropaa 2003-itmnman xo3upraga
KyJUTaHWIaéTraH 1[Iy HOMmra ora
oynran. Object Pascal — Pascal
TWIHJAH OMp KaH4a KEHTaWTUpHUIIUIAp Ba
TYIIUPUIIUIAD OpKATKM KEeMuO YHKKaH
oynmub, y o0ObekTra MyHaNTUpWITraH
JacTypJiall THIIM XUCOOIaHaau. ABBajIaH

yml0y jgactypiami MyXuTd (hakaTThHA

Ml'iiOSOftlaasbao Microsoft Windows amanuér Ttu3uMH
[Entersrise E100) y4yH JaacTypiiap sipaTHIITa

'{___._._f-——«—-— o MYJDKAJIJIAHTaH, KENMHYAITNK 3ca
GNU/Linux xamaa Kynux TH3uMiaapu ya9yH MOCTAITHPUIIH, JeKuH 2002-Huiru
Kynux 3 coHupan CYHr MIuiad YMKapUIll TYXTaTHIAM, Ky yTMai aca Microsoft.
NET tusumuam kynnad KyBBaTJIald TYFPUCHAA IBJIOH KuiuHau. Jlazapyc
npoektn amayimérumaru (Free Pascal) mactypmam twam Delphi gactypnam
myxutuga GNU/Linux, Mac OC X Ba Windows CE matdopmanapu yuyH
JacTypJiap spaTUIIra UMKOHHST Oepajiu.

Visual Basic — Microsoft kopnoprusiian gactypiiani THIM Ba YHUHT YIyH
nactypiam Myxurauap. Y BasiC maH kynm TymryHuamap oM Ba Te3 pacMIIU
uHTepdeiic OminaH aacTypiap TapakKKUETUHU TabMUHIaau. MalikpocodTaan
sopuc Visual Basic NET 2002 #nnga maiigo 0yiau.

Java® gacTypram THIM - SHT SXINM JAcTypiall TUIUIAPUAAH OupH 6Yiu6
yHJIa KOPIIOpaTHB JIapaxkajaaru
MaxXCyJOTIapHU(IACTypJIapHH ) SIpaTHUII
MyMKUH. by pmacrypmam twim  Oak
JacTypJiall THJIM acocuaa maiao o6yianu. Oak
nactypiam Ttwid 90-niapHUHT  Oommma

Cyn Mukpocucremc TOMOHMIaH
miatdopmara (OmepanioH TH3WMra) OOFIWK OyIMaraH XoJijia WIUIOBYU SIHTU
aBJIOJ] aKJUIH KypUJIMaJlapUHU SPATUITHA MaKcaj KAJIUO XapakaT OomuiaraH 3.

* https://www.java.com




bynra spummm yayn CyH xoaumiapu C++ HE WIUIATHIHA PeXaTalITHPIATIAD,
JekuH 6ab3u cababiapra kypa 0y dukpuman Bo3 keunmau. Oak MyBohaKusTCh3
yukay Ba 1995-iimnna CyH yHUHT HOMUHM Java ra anMmamrtupau, Ba yau WWW
PUBOXIIAHMINIATA XU3MAT KWIUIIM Y9yH MabiIyM Yy3rapuiuiap KAJIUIId. Java
Oo0nektra nynanrupwiran gactypiam(OOP-object oriented programming) tumu
Ba y C++ ra anuva yxmiam. OHTr KyN Uyn Kyduigurad xatonapra cabab OyiayBun
KUCManapyu oyn0 TanutanuO, Java macTypriaml THWIM aH4da COAAaNaIliTHPHIIIN.
Java kon &3wran (aiimiap(*.Java OuaH HUXOsUTAaHYBYHM ) KOMITAJIAIMSAIAH KSHIH
oaiit kon(bytecode) ra yragu Ba Oy OalT KOJ MHTEPIPETATOP TOMOHHUIAH YKHO
IOPTU3TUPUIIA]TIH.

C++ — Typnu Makcamaap y4yH MYJDKaJUIaHIaH 1acTypiaml Tamd . 1979-
mumm benn Jlabcna buspue Crtpoyctpyn toMonugaH C gacTypiaml THIMHUHT
uMKoHUsATIapuHn Kenrantupuin Ba OOP (OOP-object oriented programming)
XYCYCHUSATHHHA KUPUTHII MAKCaIN/a UIIA0 YHKAPHIITaH.

Bommpga ,, C with Classes " ne6 aranran,

_ 1983-itmnmm xo3upru HOM OmiaH spHM CH++ 1eb
w ya3raptupwirad. C++ C ga €3unran nactypiiapHu

Microsoft*
VlSU al C++.201o KOMIIWIALMS Kuia ojaaan, aMMo C KOMIIUTIATOPH
Expresg Oy xycycusTra sra smac. C++ Tuiu onepanuoH

TA3UMJIApra ajaoKagop KUCHUMIIAPHU, KIUEHT-
CEpBEp JACTypJIapHH, KOMIIBIOTEP YWUUHIIAPUHU,
KYHJIQJIUK IXTUEKTA KYJUTaHWJIaIUTaH
JACTypJapHM Ba Iy KaOu Typiid Makcajajgapnaa
UIIaTUIaAural JaCTypJIapHU unao
YUKapULIJa KyJUIAaHUIAIU.

2.2. ®U3MK KAPASHIAPHH MOAE/UIAIITHPUIILAA 3JIeKTPOH TALJIUM
pecypJ/iapu YpHH Ba YJIAPHHUHT TAXJIMIA

AXOOPOT-KOMMYHHUKAIMs ~ TEXHOJOTHNIApDUHU  (DU3MK  >KapaéHIapHU
MOJIEJUIAIITUPHUILIA KYJUIAl 4COCAH MKKU XMJI KYPUHUIIAA aMajra OMIUPHIaIN.
BupuHuM mapTé Oy TEXHHK >KMXO037dap OVJca, MKKMHYM INAPTH 5Ca Maxcyc
JacTypuii TABMUHOTIAP OUIAH TABMUHIAHTAHIUTHAND. TEXHUK JKUX0371ap
OWIaH TabMUHJIAHTAHJIUK: KOMIIIOTEPNIAP, TAPMOK KypUIMAIapH, OKOPH
TE3JIMKJAard HHTEPHET TAPMOKJIApH, )KUX03JIapH Ba XOKa30.

* https://isocpp.org/
“ https://www.udemy.com/courses/development/programming-languages/




Crocodile Physics

= Crocodile Chemisiry
Crocodile Techneology
Crocodile ICT Crocodile Mathematics

Yenka Interactive Physics

JlacTypuil TabMUHOTra: MaBXy[ KypWIMaJlapHU HIUIATAAUIaH JacTypui

TabMHUHOTJIApAAH TOPTHO Iy COXa Y4yH MYIDKaJJIaHTaH JacTypiiap TYIJIamMH
KHpaJIu.

CYHITH WWIIapaa >KaxOHJAarM €Takdd YHUBEPCHTETIApAa KYJUIAHWIHO
kenuHaétradn MHTepHeT €xku VHTpaHeT TapMOFM OPKajiM 3JIEKTPOH MIAKIAAru

INTERACTIVE SIMULAT

INTERACTIVE SIMULATIONS
FOR SCIENCE AND MATH

Owver 315 million simulations delivered

o Play with Simulations
] ) G
‘ fﬁ Teachers Register Here ‘
el i Faraday's Law i

Founded in 2002 by Mobel Laureate Carl Wieman, the PhET Browse Activities FPhET is supported by...
Interactive Simulations project at the University of Colorado o
Boulder creates free interactive math and science simulations. Share your Activities

L]
PhET sims are based on ext_ens_i\fe educatio_n resegrch and Tips for Using PhET cnn@u“n
engage students through an intuitive, game-like environment WoridClaes Supe g B

where students learn through exploration and discovery.

and our other sponsors,
INTERACT, DISCOVER, LEARMI including educators like you.

TabiiuM Typu Elearning (o7MeKTpoH TabiuM) aTtaMacud OWJIaH KUPUO Keu.
OJEeKTPOH TabJIUM — axXOOpOT-KOMMYHHMKAIUSI TEXHOJOTHsUIApU acoCHIaru
TaBJIMMHUHT TYPJIU KYPUHUIUIAPUHU aHTJIATYBUM KEHT TYIIyHYaIup.

OJEeKTPOH TAabJUMHHM  TAIIKWUIAIITUPULIIHUHT  KYOTMHA  MaHOalapu
opacuaaH Kyhiunarunapau kypcatumn MmymkuH: PhET, Crocodile Physics.

* https://www.coursera.org/
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2.3. DOu3uk KkapaéHJIAPHU MOACIAIITHPHUIIIA OMMABHUII OHJIAWH OYUK
Kypcaapaan oiigananum  PhET (Physical education technology)” —

Konopano ynuBepcuTena wumiad YWKWITaH JacTyp. YHAA (U3UKA, XUMHH,
Oouonorus Ba Oomka (anmap OViimya >xamu 100 maH OpTUK HAMOWHIILIAP
kentupwirad. PhET noituxacu Ttabiaum xapa€Hu cudaTHHH OIIMPUIT YIYH
SIpaTUIITAaH Ba

“ https://phet.colorado.edu/en/simulations/category/physics




Blocks
(=) Same Mass
W2

Same \Volume

st

() Same Density

Show Force:
|| Gravity
|| Buoyancy
L

Readouts

[#] Masses

| | Force \alues Fluic () 0@ (o) Water |_ Reset Al

(v

uHTepdaon  WIMHIA-TAAKUKOT  MOJENIap  WUFMHIWNCH  YKUTHUIN  Y49yH

MYIDKaJJaHTaH, yiaap sSHrujiaHu® Ba OoduTwimO Typwianu. bapua momermap
uHTep(daon, Kepakiu IKUXO3Japyd MaBXKy[l, Tamabaiap TOMOHHIAH Te3
TymyHWIaau Ba y3namrupuiaau. Cait ouuk Ba http://phet.colorado.edu/ ynnan
9pKUH (PoNJaTaHUIl MyMKHH, ITYHUHTIEK, offline BapuaHTh XaM MaBxKy/I.

Crocodile Physics® —  macrypm kyunu cumynaTop OYamb, (GuU3MK
»Kapa€HIIapHA MOJEUIAIITHPHIN Ba (PM3UKAHHHI MEXaHHKa, JJEKTP 3armKupJiap,
ONTHKA Ba TYJIKHH XOaWcalapyd OyiauMiapura ouj TaxkpuOamap spaTHII Ba
Ky3aTHIIl HMMKOHUSTHMHHA OepyBYM JacTypAaup. by nmactypman mapciapia
UHTEPAKTHB JO0CKA OPKAIM MAIIFyJOTIapHH TAIIKHI 3THUII MYMKHH, ITYHUHTICK
MYCTaKuJI HIll cudartuaa IIaxCHid KOMITIOTEpJa HIUIATHII MyMKHH. By Kydau
nactyp UMK  XOAMCATapHM Ky3aTHIN, TaxpuOamap VYTKa3uill Ba TypJH
MYpPaKKaOIUK Japaxkacuaard skapaéHiapHUd MOJC/UIAIITHPUIIT HMKOHHUSTHHU
oepanu.

“http://crocodile-physics-605-ar.software.informer.com/




2 Crocodile Physics - sin titulo

Archivo Editar Yer Escenas Ayuda
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Velocidad: x1 100% 00:00:18

Yoy gactyp Crocodile Clips Ltd Ttomonumpma 1994 iimnpan Oepu
TaKOMWUTAIITUPUINO KenmuHMokaa.  Jlactypman wacana eduinja, BUPTYyal
Jabopartopus HIUIAPUHA Ba HAMOWMIN TaXpUOAJIApUHM TAIIKWIIAIITHPHUIIAA
KeHr Qoiinananca Oynmagu. by nacTtyp TabauMm TH3UMUAA TYFpU MabHONA
UHKWIOOHH V3rapunuiapra onud kenmu.Jlactyp dusukanunr Oapua Oymumimapu
OwJiaH WIUIall, )KapaéHIapHU YyKyp YpraHuill UMKOHUSTAHU SIpaTaIu.

Ha3zopar caBosiapu

1. Kanpmait unmuii qactypiam Tusiapu 6op?

2. Ky nmnatunaguran gactypiaml TAUIapu?

3. Visual Basic macrypaair tunura u3ox 6epuHr?

4. Java gacTypiaill TUIUra u30X OepuHr?

5. C++ pacTtypiani TUIura u3ox, Oepunr?

6. Elearning Huma?

7. Buptyan nabopaTopusi HWIUIApUHM SApaTHIl HMKOHMATUHU OepyBUYM
cuMysiTopIiap?

8. PhET (Physical education technology) kannaii nactyp?

9. PhET (Physical education technology) nacTypuHUHT UMKOHUSATIAPU?

10. Crocodile Physics nactrypuHUHT UIMKOHUSTIIApH?

11. Crocodile Physics Hruma Ba y Ka4uoH HIIIaTHIAIN?
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IV. AMAJIUY MAIIFYJOT MATEPUAJIJIAPU

1 — amanauii MalIFyJI0T:

PhET myxuTuHu ypHATHII Ba co3Jiaml. Simulations niioBacuaan
(poiinasanum Ba MocJial.

Nmpan makcan: Ousuk xapa€HIIapHU KOMIBIOTEP/IA MOJEIUTAIITUPHUIILL
y4yH Kepakiii OyiraH HHCTPYMEHTAJl JAacTypUil BOCHUTAJapHU YpHATHUII Ba
JacTIa0KKU WIIOBAJAPHU SIPATUII KYHUKMAalapura sra OVIIuILL.

Ym0y amanuii uin 1aBoMua KyiujaaruiapHu 0akapuil JIO3UM:
e PhET Interactive Simulations au ypHaTHII

e Java Hu ypHaTu

e Crocodile Physics nu ypHaTHii

e Yenka uu ypHaTHIII.

Kepakiiu Oynran mactypuil BOCHUTAJIapHU YpHATHIN Ba coO3jall KyWHaarua
KaJamJjap OujaH KypcaTUiraH:

» l-kamam: PhET Interactive Simulations Hu kyuupu0 oM Ba FOKJIALI
(http://phet.colorado.edu/)

» 2-xamam: PhET Interactive Simulations vu ypHaTHm

» 3-xamam: Crocodile Physics Hu kyuupu0 oJIMII Ba FOKJIALLL. (http://
www.yenka.com/downloads/)

» 4-xanam: Crocodile Physics vu ypHatuin

NiHm 6akapuin y4yyH HAMYHAa
Fjwa Web Start X

Downloading application. =25

Hame: Build a Fraction
Publisher: University of Colorado, Department of Physics
From: http:/fphet.colorado. edu




Crocodile Physics 605

Ycranoeutb KoHcTpykTop no ¢ru3suke

Crocodile
Physics

www.crocodile-clips.com

i Crocodile Physics 605 (RU) - InstallShield Wizard @

Bac npuBetTcTByeT nporpamma InstallShield
Wizard ana Crocodile Physics 605 (RU)

Mporpamma InstalliShield{R) Wizard BEINONHMT YCTaHOBKY
Crocodile Physics 605 (RU) Ha KomMnetoTep. ANA NpoAcmKeHns
Ha¥MMTE KHONKY "danee".

-

Crocodile

PhYSiCS MPEAYMPEX AEHME: AaHHaA NporpaMMa 3alMUeHa 3aKoHamMH
06 aBTOPCKKMX NPaBax M MEXAYHAPOAHBIMA COMNALLIEHHAMH.

[ Adanee > ] [ OTMEHa ]




B3 0 Crocodile Physics 605.1 - He iuue H3uposaHo @

Crocodile Physics 605.1

Céopka: 20070905_3
NokanuzoeaHo: 340 ¢Hosbit ducks

Jro nporpamMmHoe oGecneyeHue He SIMLEH3HPOBAHO. Ona NUUEHSHUPOBAHKWA WENKHKTE,
NoKanyicTa, «M 3MEHUTE NUUEHSUIOS W BEEAUTE BaLE MMA W AMULEHSMOHHBINA Kog,

[ W 3MEeHUTE AUUEHSUIO

Ecau Y BAC HET KOAA NMUEH3UM, NOXKANYHCTA,
WENKHWUTE 30eCh, YTOOb! YSHATE, KaK £8 NONYYUTE.

Apropckoe npaso © 1998 - 2006 Crocodile Clips Ltd.
3TOT NPOAYKT SEWMWEH B COOTBETCTBMMU C MEXKAYHAPOAHBIM 33K0OHOM 06 aBTOPCKOM NpaBe.

wwwwy.crocodile-clips.com

3akpbre

Ha3zopar caBosiapu

1. PhET Interactive Simulations mima Ba yHIaH Kannai govigananuiagm?

2. Crocodile Physics HuMa Ba yHaaH KaHaai dhoigamanuiam?

3. Yenka Huma Ba yHIaH Kauaai (oigananmiamm?

4. Crocodile Physics na ssuru AHapoua Joinxa spaTuiau, Ba yuioy Jioiuxa
UIITa TYIMUPUITAHIaH KeHUH sSpaTuiiaaurad gaitim kaepaa (JIOHMXaHUuHT Kaiicu
nankacuja) sxouamanmu?

5. Yenka na stHru noiuxa sipaTWiau, Ba ymoy Joinxa UIIra TyIIUpUIraH aH
KeWuH spaTtunaaurad ¢aiiy kaepaa (JIOWMXaHUHT KaliCu Tankacuia)
JKomtamaan?

TaBcuss KWIMHAAUTAH agaduérTaap

1. https://phet.colorado.edu/en/offline-access

2. https://phet.colorado.edu/en/simulations/category/physics

3. https://www.yenka.com



https://phet.colorado.edu/en/offline-access
https://phet.colorado.edu/en/simulations/category/physics
https://www.yenka.com/

2-aMaJInid MAIIFyJIoT:
PhET Interactive Simulations Ba Crocodile Physics nan ¢goiinananuim

Numpan makcaa: PhET Interactive Simulations mactypuma ¢guznkaHUHT
Typau Oynumiapura ouj BUpTyaln JjabopaTtopusiapunan  (oiigamaHun
kyHuKManapura sra 6ymum. Crocodile Physics nactypu myxutuaa (Qu3nKaHUHT
Typau OyIuMiIapura ouJi 1a0opaTopust UIIUIAPUHU SPATHILL

Macananuuur Kyiwimmm: TuHrmoBur BapuaHT Oyiinua Oepuiran
notmxanu PhET Interactive Simulations mactypuia uiiad 4UKHII Ba HATHXKa
OJIUIITHU JIO3HM.

NiHun 6axkapui y4yH HaMmyHa
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V. KEMCJIAP BAHKH

Munn-keiic 1. “Taakukor”

®oTod3ddeKT KBaHT (PU3UKACHHU SPATHUIUIIUTA
acoc Oynran QyHmamMeHTan XojaucajapaaH Oupu
xucobnanaay. @OOTOTOKHUHI TYyWAETraH EPYFINK
gacToTacura OOFIMKIUTHHY TAJIKUK JTHUII YUyH, aHUK

Ba TaObuuil Qannap Oyiinua BUPTyan J1aboOpaTOpHs

UIUIapu Ba HaMOWUII TaXpuOalapuHU  SIPATHII

UMKOHUSITUHH O€pyBUM TNEJArorvuK JacTypuil BOCHUTAJNApHU KyJiad  yHHMHT
KOMITBIOTEP MOJICJIMHU Tal€pIIaHT.

1. ®otorddexT xonucacu KOMIBIOTEP MOJIEIH YUyH BUPTyal CUMYJISITOPHU
TaHJIaHT.

2. Buptyan nabopaTopusHH WINTa TYIIAPUIT yA9yH Oa)KapHIaJuraH HIILIiap
KETMa-KETJINTHHU OCNITHUJIaHT Ba KEPAKIN HATMOKAJIAPHU OJTMHT.

3. TagkukoTnap HaTvKacu Oyinda xynocanap TauépliaHr.

Munu-Keuc 2

Kommbrorepna mopemnamrtupumn yauyH  PhET Interactive Simulations
Bepcusicu unuiad ynkuian. @apas kunainnk, CU3HUHT KOMIBIOTEpUHTH31a Java
auar 3.3. Bepcuscu YypHatwiarad. Cu3 PhET Interactive Simulations =u
KOMITBIOTEPUHIU3TAa YpHATUO Oupop Oup nabopaTOpUsHU HINra TYHMIMPMOKYU
OYJTaHWHTU3/1a XAaTOJUK KeNuO 4YuKIM, SbHU Java wioBa unuiamaau. bynnai
mapoutiaa Cus KaHgai uyn tyracus?

1. Keiicmaru MyaMMOHM KeNTUpPUO dYHWKapraH acocuil cababmapHH
OeNruIaHr.

2. Buptyan nabopaTopusiHu TYFpU WINTa TYIIUPUII YIyH OakKapriaguraH
UIUTap KeTMA-KETIIMTUHU OCIITHIIaHT.

Munu-keiic 3. “Taagkukor”

backer6on yiinHuaa YUMHYMHUHT MHAYBUIyal MaXOpaTH KaTTa axaMmHsITra
ra. YiuHum OackerOon caBaTyacura y30K MacodanaH XaMm TYIHU aHUK
TYLIUPUILN OapUYaHU JO0T KOJIUPAIH.




Kommnbrotep mozenu é€paamuaa m1y >Kapa€HHM TagKUK 3THO Kepakiu
HaTIKaJapHU ONMHT. backeTOonl TYNMHHM caBaTra Talulalll y4yH KOMIIBIOTEp
MOJIEJIMHM BUPTYyaJl JabOpaTOpus UILIApU Ba HAMOWHUII TaKpUOAJTApHU sIpaTHUIL
UMKOHUSATHHU OEpyBUYM 1acTypuil BOCUTAIAPHU KYJJIad SpaTHUHT.

1. KomnbroTep MOEIN YUyH BUPTYall CUMYJIATOPHU TaHJIAHT.

2. Bupryan nabopaTtopusHU MILIra TYIIMPUII Y4yH Oa)kapuiaaJuraH HILIAp
KEeTMa-KeTJIUTUHU OeTUIaHT.

3. a) orwum OanmaHmwury; 0) ot Oypyard; B) OTHIIMIN Y3OKJIHTH T)
Te3NMUrura OOFIMKJIMK HATWXKaJTapuHU ONUHT. TagkukKoTiap HaTWXach Oyhnya
XyJocajiap Tau€pJiiaHr.

Munu-keiic 4. “Taagkukor”

Orup MeTalap/laH TaW€piaHraH KEMaJapHUHT CyBJa 4YyKMmail cy3u0
IOpUIIIM, XaBO IIapjapyd Ba NIy KaOu KypwiMaiap Apxume]] KOHYHH acocHia
UIUTAIIMHY 3IMIUTranMu3. by Kannaih konyH? By xoauca CylOKJIMK Ba >KHCMHUHT
Kaiicu mapamerpiapura OOFJIuK?

Kommberotep momenu Epaamuaa 1y kapaCHHU TaIAKAK JITHO Kepakiu
HaTWXKaMapHu ONMWHT. KOMITbIOTEp MOJIETUHU BUPTYyaN JJA0OpaTOpHs UIIIapH Ba
HAMOWUIN  TaXpuOaJapHW  sApaTUIl HWMKOHUSATHHW  OEpyBUM  JacTypuid
BOCUTAJIAPHU KYJUT1a0 SPaTHHT.

1. KoMIiproTep MOJENH Y9yH BUPTYaJl CHMYJISITOPHU TaHJIAHT.

2. Buptyan nabopaTopusHA UIITa TYIIUPHUII YU4yH OakapuiaJuraH HIIiap
KETMa-KETJINTUHU OCJITUJIaHT Ba KEPAKIM HATHKAJIAPHU OJIMHT.

3. TagkukoTiap HaTHXacH Oyitnda xXynocanap Tan€piiar.




VI. MYCTAKHNUJ TABJIUM MAB3VYJIAPHU

MyCTaKI/IJI HINHA TAIKWI STHITHHHT IHAKJIA Ba Ma3MYHH

Tunrnopuu MYCTaKuJI HIIHH MyaﬁHH MOAYJHHU XYCYCHUATIIAPUHH XI/ICO6Fa

OJITaH XO0JI/1a KyWuJard makyuiapaan povnananub taiépnamm TaBCUs STUIAIH:

- MeBEpUN XydOoKaTIap/iaH, YKyB Ba WIMHUM agaOuétnapaan ¢honaagaHuIn
acocuia MOAyJ MaB3yJIapUHU YpPraHUIIL;
- TapKaTMa MaTepuasuiap oyiinya Mabpy3ajiap KUCMUHH Y3IalITHPHUILL;

- aBTOMATJIAIITUPWITaH YpraryBud Ba HazopaT KWJIyBYM JacTypiap OwiiaH

WIIIAIIL;

- Maxcyc amabuétiap Oyitmua Moayn Oynumiapu €Kd MaB3yJlapyd yCTHIA

WIIIAlIL;

-TUHTJIOBUYMHHUHT KacOuil Qaonuaru OuiaH OOFIMK OYiAran Moyl
OYIuMIIapy Ba MaB3yJIApHU YYKYp YpraHUIIL.

1.
2.

MycTakui TabJAuM MaB3yJapu
Komrbrorep yuyH onepanvon TU3UMIIAP TaXJIUJIN.
NnMuit pgactypiamn TWiapu y4yH MYJDKaJUlaHrad ToiaTdhopMmanapHu

Ypranuo 4uKuIl

3.

0 N o A

9.

MogemnamTupuin yu4yH y4yH Java gactypiiai THIH.

PhET nan Mabpy3ana ¢oiiaaiaHuiil.

PhET nman amanuii Mamrryaotiaapaaga GpongaTaHulL.

PhET nman Tamaba MyCTaKkuI MIIHHU TAIIKKAI 3TUAIIAA (DO TaTaHHmIIL.
Crocodile Physics gan mabwpy3ana (hoaanaHuIl.

Crocodile Physics gan amanmii MmamrynoTiapaana ¢hoiiaiaHuil.
Crocodile Physics pan Tanaba MycTakWJ HWIIWHU TAalIKWJI OSTHIIA

(ol amaHuIII.

10.
11.
12.
13.
14,
15.
16.

Crocodile Physics na MexaHuk xapakaT KOHyHJIAPUHU YpraHUIII
Crocodile Physics na onTrka KOHyHJIApUHU YpraHUII
Crocodile Physics na OM KOHyHIapUHH YPraHUII

Crocodile Physics na ®@apaneii KOHyHIapUHU YpraHuin
Crocodile Physics na ®otosddrer KOHyHJIapUHU YpraHul
Crocodile Physics na Kupxrod konyHiaapunu ypranuin
Crocodile Physics na ra3 KOHyHJIapUHU YpraHuIi




VIil. TJIOCCAPHA
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NHram3 Tuamaard mapxu

Tepmun V36ex THamaarn mapxu
A description of something
: wioBaja Intent opkanu that an Intent sender wants
Action - U )
KYHATHIIyBUM Xa0ap done. An action is a string
value assigned to an Intent.
A single screen in an
HJIOBAHMHT OUPOHTA application, with supporting
Activity oitHacu (uHTepdeiic) Java code. derived from

OomikapyBuu Java ¢aiin

the Activity class.

Crocodile Physics

IACTypH KyW€JId CUMYIISITOP
0ynmuo, puzuk
»KapaCHIapHU

MOJICJUTAIITHPHII Ba

(U3MKaHUHT MEXaHUKa,

AIIEKTP 3aHKHUPIap, ONTHUKA

Ba TYJIKUH XOAHCAIapu

OynmuMIapura ous
Taxpubanap spaTuil Ba
Ky3aTHIIl UMKOHUSITHHU

OepyBYM TacCTypaAup

a simulator that lets you
model a range of models in
electricity, motion and
forces, optics and waves.
Crocodile Physics can be
used either on whiteboards
or by individual students.

Delphi

JTacTypJanl THUTapyuIaH
oupu. bopnann pupmacu
TOMOHHJAH HUIIIa0
YUKApUJITaH.

Delphi from Borland
competes with Visual Basic
as an offering for an object-

oriented, visual
programming approach to
application development.

Design of
Experiments

UMMUTAIIAOH MOJIETT
épnamua kam Madar
cap(ad acociaHraH
XyJiocayiap OJIMITHU
peKanalTUPULL )KapacHU

the process of formulating a
plan to gather the desired
information from a
simulation model at
minimal cost and to enable
the analyst to draw valid
inferences.

Dialog

doitnananyBun uHTEpPeiic
Y4yH MYJIOKOT OMHACHU

A floating window that acts
as a lightweight form.

Dynamic model

YJIApHUHI X0JIaTH BAKTTa

Describes the behaviour of
a distributed parameter

OOFIUK y3rapaau

system in terms of how one



http://developer.android.com/reference/android/app/Activity.html

gualitative state can turn
into another.

DNEKTPOH TabIUM —
ax00pOT-KOMMYHUKAIIHS
TEXHOJIOTUSIIapU

eLearning is learning
utilizing electronic
technologies to access

Elearning ACOCHIard TABJIMMHUHT g )
O — educational curriculum
yP YP P outside of a traditional
AHTJIaTYBYH KCHI'
classroom
TYIIYHYaJIUup
GUI CDOHHaHaHquIf rpadux Graphic User Interface.
uHTepdericu
The Java Development Kit
(JDK) is a software
JDK (Java Java macrtypam THIA y9yH development environment

Development Kit)

KyTyOXoHa

used for developing Java
applications and applets.

Linear Model

Kapaéunapau ynu3uKiIm
éputuil. Macanas, y = 3X
+ 47 + 1 TeHriaMa 4YH3UKIA
MOJIEN.

The one, which describes
relationships in linear form.
The equationy = 3x + 4z +

1 is a linear model.

Model

TaJIKUK dTUJIAETraH
00BEKT/Ia HATYP
AKCIIEPUMEHTHU amaJra
OIIMPUIITHUHT UMKOHU
Oynmmaras, BaKT
JITAaBOMUMJINTH KaTTa,
KuMMar, XaBdum Oyiran
XoJuap/a, peain o0beKT
VpHHTA aIMalITAPHII

YCYJIN.

a representation and
abstraction of anything such
as a real system, a proposed

system, a futuristic system
design, an entity, a
phenomenon, or an idea.

Modeling

00BEKT XOccallapy XaKuaa
ax0opoTiap OJIMII
MakKcaiuia MoIeJIapHA
SpaTUII BA YPraHHUIII
JKapacéHu

the act of constructing a
model. Modeling is an
artful balancing of
opposites; on the one hand,
a model should not contain
unnecessary details and
become needlessly complex
and difficult to analyze, on
the other hand, it should not
exclude the essential details

of what it represents.

Numerical Model

TaJIKUK dTUSaéTran (pU3nK

KapaCHHU aKC ATTUPYBYU

the one which is solved by
applying computational




muddepennman
TEHTJIAMaHH CUHUIITa, SHHU
(GU3MK KaTTATUKIAPHU aKC

ATTUPYBYHU
napameTpIapHUHT MabIyM
KUMaTiapuaa yHu
OeBocuTa XucoOuarra
MYJDKQJUIAHTaH

procedures.

Object

Cucremanaru
YpraHwIa€Trad 3JIEMEHT

denotes an element of
interest in the system.

OS (Operating

OrnepaliioH TU3UM.

Operating System. The

Kypunmanaru 5T Myxym | most important program on
System) :
JacTyp a device.
Konopano ynusepcutena
UIUIa0 YUKUITaH JacTyp. (Physical education
YHpaa ¢usuka, XUMHUH, technology). free,
PhET : .
Ouonorus Ba Oorka Interactive, research-based
dannap 6yinda sxamu 100 | science and mathematics
JlaH OPTUK HaMOWHUIILIAP simulations
KCIITUPUJITAH.
Nonprogrammatic
application components that
WJIOBA YYYH KepaKIIn are external to the compiled
oynran pecypciap (pacMm, | application code, but which
Resources
ayJino, BUACO Ba OOIIKa can be loaded from
daiinnap) application code using a
well-known reference
format.
yPramuiactran the act of executing,
OOBEKTJIAPHU YJTAPHUHT . : ith
MOJENNAPHIA TATKIK experimenting with or
exercising a model for a
OTHII; peall MaBXy .- . .
. . specific objective such as
Simulation 00BEKT MOJIEIIUHU U110 L )
. acquisition, analysis
YHUKUII Ba YpraHUIII, .
OHCATADHI (problem solving),
O P education, entertainment,
TYLIYHTUPHUILL, Oamopar .
. research, or training.
KNI KapacH!
BaKT 6Yia SaranMac the one which describes
Static Model KEoY ysrap relationships that do not
MOJEI; . .
change with respect to time.
oup OyTyHaukHu Tamkuia | any collection of interacting
System STYBYHU elements that operate to

KOMITIOHCHTJIAPpHHUHI

achieve some goal.




MabJIYM H3YHUTHKIArd
¥3apo OormaHuIIIapy Ba
TabCUPIIAPU

Visual Basic

Microsoft kopropuusizan
JacTypJianl THIU Ba YHUHT

YUYH JacTypJall
MYXUTIUP

Visual Basic (VB) is a
programming environment
from Microsoft in which a

programmer uses a
graphical user interface
(GUI) to choose and modify
preselected sections of code
written in the BASIC
programming language.




VIII. ATABUETJAP PYUXATH

Maxcyc agaduériiap

1. Andi Klein and Alexander Godunov. “Introductory Computational
Physics”. Cambridge University Press 2010.

2. Harvey Gould, Jan Tobochnik, Wolfgang Christian. “An introduction to
computer simulation methods. Applications to Physical Systems”. Pearson
Education, Inc., publishing as Addison Wesley,2007.

3. Bowers, Richard LNumerical modeling in applied physics and
astrophysics. USA, 2005

HNuTepHer pecypeiap
http://phet.colorado.edu
http://phet.colorado.edu/teacher ideas/classroom-use.php
http://www.yenka.com
http://www.yenka.com/en/Free_Yenka home_licences/
www.alsak.ru/
http://www.yenka.com/en/Products/

o Ok wWwN R



http://phet.colorado.edu/
http://phet.colorado.edu/teacher_ideas/classroom-use.php
http://www.yenka.com/
http://www.yenka.com/en/Free_Yenka_home_licences/
http://www.alsak.ru/
http://www.yenka.com/en/Products/

