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I. UIIYU JACTYP

Kupum
Maskyp JacTyp pUBOXKJIAHTaH XOPMOKHM J1aBlIaTJapHUHT OJIMA TabiIuM

coxacujaa OJpUIIraH HTYKJIapu Xamjaa OpTTHpraH Taxpubaiapu acocuja
“Puznka’” KaiiTa Tail€pian Ba Majlaka OMIMPUII HYHAIHUIIN YUyH Tal€piaaHraH
HaAMyHaBUW YKyB peka Xamjaa JacTyp Ma3sMyHHJIaH KelnO 4YHMKKaH XOJiaa
Ty3wirad 0ynub, y 3aMOHaBHii Tanaliap acocua Kaifta Tailépiaml Ba Manaka
OLIMPHUII KApaCHIAPUHUHT Ma3MyHUHU TAKOMWUIAIITUPHIL Xamaa OJIHM
TaBJIMM Myaccacajapu IeJaror KaJIpJIapuHUHI KacOWi KOMIETEHTIUTMHU
MyHTa3aM OIHpUO OOPUIITHU MaKcaa KUIaau.

Kamusar Ttapakku€étu Hadakar MamilakaT HKTUCOAMM CaJOXUATHHHHT
IOKCAKJIMTH OWIaH, 0anku Oy cajJoXuAT Xap OMp MHCOHHMHI KaMOJI TOIUILIY Ba
YUFYH PHUBOXJIAHUIINIA KAaHYAIMK WYHAITUPWITAHIUTH, WHHOBALUSJIAPHU
TaAOWK OSTWITAHJIUTM OWiaH XaMm yiadaHagu. Jlemak, TabiuM TU3UMHU
camMapaJOpJIMTUHU OIIMPUII, NEAArorjJapHy 3aMOHABUM OMIIMM XaMmJla amaliui
KYHUKMa Ba Majakanap OujiaH KypOJIaHTUPUILL, YET 371 WIFOp TaKpUOaJapuHu
Vpranuin Ba TabJIUM aMaauETUra TaAOUK ATUII OYryHTM KYHHUHT I0J3ap0
Bazudacuaup. “Ousuk xapaCHiIapHU KOMITIOTEPIa MOJEIUIAIITUPHUIT MOIYJIH
allHaH MaHa Iy WyHaIMIIAaru MacajialapHu Xajl 3TULIra KapaTUiraH.

Ymby nactypna ¢us3uk >xkapaéHiIapHU MOJCIUIAINTHPHIIL Y9yH WeO-
TU3UMJIAP, WIOBAJIAP CTPYKTYpacH, MOJICUTAIITUPHUII TaCTypJiiapH, Xoaucanap
Ba JKapaéHnap BUpTyan Jjaboparopus UHTEephEWCUHU SIPATHIL, Mabpys3a,
amManui Ba JlabopaTtopus MalryjloTiapuaa ¢oiganaHuin Myammoliapu OaéH
ATHUIITaH.

Moay/JTHUHI MaKcaau Ba Bazudaaapu

®u3uK >xkapaCHIapHU KOMIIbIOTEp/Ia MOJACIIAIITUPUIT MOAYJIUHUHT
MakKcaJa Ba Basudasiapu:

- (u3uK xapaCHJIapHU KOMIBIOTEPJA MOJCUTAIITUPUIN YUYH HWIIFOP
web- Tusumitap, wioBanap crpykrypacu, Crocodile Physics, Yenka Buptyan
nactypiamian  ¢oimananum, ¢odgananyBum  uUHTEpGEUCUHM  SpaTHIIL,
WJIoBajapJa XoAucanap Ba xapaéHiaap OMIaH UIUIAII, MEHIOJAPHU OOIIKAPHIIL,
doiinananuin Ba yJapHU YKyB jkapa€HHUra Kyjiail MajakaBuil KYHUKMalapuHu
HIaKJUTAHTUPHULL.




Mopya 6yiinya THHIIOBYHJIAPHUHT OWJIMMH, KYHUKMACH,
MaJlaKacH Ba KOMIeTeHIUSUIapUra Kylinjaaaurad tajadmaap
“@u3nuK Kapa€HJIApHU KOMIBIOTEPAA MOJCUIAIUTUPUIL KYpPCHUHU
Y37amTUpUIl kapaéHuia amaira OlMpUIaUural Macajanap J0upacua:
Tunriaosuu:
- MOJCJUIAIITUPHUII YIyH WED-TH3UMIIap Ba yJIAPHHUHT TaCHU(IIAPH;
- MOJICJUTAIITUPUII YYYH BUPTyall JJabopaTtopusuiap sipaTyBYd JacTypiap
Ba yJIApHUHT TaCHU(IApU;
- Crocodile Physics, Yenka BuptTyan pactypiam TaMOMWUIapU XakKuaa
OmsiuMUIapra ra OyJIuIm,;
TunriaoBuu:
- PhET web-tm3umunan doiinananysun nHTepdEiCHHN SpaTa OJIHIIL;
- WJOBaJIap/a XoJucanap Ba kapaéHaap OuIaH UL
- WJOBaJIap/a MabIyMOTIap 0a3acu Ba KOHTEHTIapJaH (oWaIaHuI,
- Crocodile Physics, Yenka gan ¢oligananuim KyHMKMa Ba
MaJlaKaJapyuHU 3rajJiallu;
TunriaoBuu:
- PhET web-tu3umuna dorinananyBun naTepEHCHHN SAPATHIIL,
- Crocodile Physics, Yenka na cudatinu Ba Kynail uatepdericra sra miosa
SApaTUI KOMIIETEHUMSJIAPHHU 3rajlJIaliu JO3UM.

Moay/iHM TAIIKKWJI 3THII BA YyTKA3WII OyiiM4Ya TaBCUsLjiap

“@u3ukK x)apacHIapHU KOMIBIOTEPIa MOACIUIAIITUPUII KYPCH Mabpy3a
Ba aMaJIMil MaIIFyJ0TJIap MIAKIKAA 0JU0 OopuaIy.

KypcHn yxuThm xapa€HWaa TabJIMMHUHT 3aMOHABHM METOJIAPH,
NeJaroruk TEXHOJIOTHsUIap Ba axOOpOT-KOMMYHHUKAIUSl TEXHOJOTHUsIIapU
KYJUIAHWINIIY Ha3apAa TYTUITaH:

- Mabpy3a Japciapuia 3aMOHAaBHl  KOMIIBIOTEDP  TEXHOJOTHUSJIApH
épllaMu]ia MPE3EHTAMOH Ba JJIEKTPOH-AUIAKTUK TEXHOJOTUSIIAP/IAH;

- VTKa3uiaguraH aMaliuii MalFyJoTiiap/la TEXHUK BOCHTAJIApJaH,
IKCIIPECC-CYpOBIap, TECT CYpPOBJIApH, aKJIWNA XYXKyM, TypyXJud (ukpiaimi,
KWYMK TYpyxJjap OWaH MIIall, KOJJIOKBUYM YTKa3uIll, Ba OOIIKA UHTEPAKTUB
TabJIUM YCYJUIAPUHHU KYJUIAIl Ha3ap/ia TYyTUJIaIu.

Moay/JITHMHT YKYB peskagaru 00mKa MoayJ/uiap Onjiad OOFJIUKJINTH
Ba Y3BUUJIUTH

“Ou3uk Kapa€HIApHU KOMIIBIOTEpJA MOJCIUIAIITUPUIL —~ MOIYJIN
Ma3MyHHM VKYyB pexagaru “DJIEKTPOH IeJaroruka acocjapv Ba MeAarorHUHT
maxcui, kacOui axOopoT MaWIOHWHU JoWuXaaam ~ YKyB MOAYJIW OwiaH
y3BUM OOFfJIaHraH XOJJa MeJaroriapHUHr (U3HK Kapa€H MOJEIUIAPUHU
gpatuil OyinMya KacOMM Menaroruk Tal€prapiuk JapakaCMHH OILUMPHINTra
XU3MaT KWJIAIH.




Moay/IHMHI 0JIMH TAbJIUMIArH YPHU
MoaynHu Y3/IaliTUpHUII  OpPKaJIM TUHIJIOBUMJIAPD MOOWJI WJOBanap
SpAaTUITHU VPTaHWIN, aMayijla KyJulalm Ba Oaxojamra Joup KacOwid
KOMITETCHTIIMKKA 3Ta OyIaauiap.

Moaya Oyin4a coatjiap TAKCMMOTH

THHII0BYHHMHT YKYB
IOKJIAMaCH, COaT

Ayauropust
VKYB IOKJIAMACH
AKYMJIAAaH

Ne MoayJa maB3yjapu

Xammacu
Kamnu
MAIIIFYJI0T

Ha3zapui
AMaani
MycTakui TabJIUM

KomMrmprorepia MogeIIalTHPHILL
Acocuii TymyH4anap. 2 5 2
Monennamrupun OOCKUYIapH.
Jlactypuii TabMHUHOT

Ou3uK xKapacHIapHU
MOJIEJUTAIITUPHUILIA aXO0pOT-
2 | KOMMyHUKAIUs 10 6 2 4 4
TeXHOJIOTUsIapuaan QoiinanaHuo
TaBJIUM CU(GATUHU OIIUPUII

Kamn: 12 8 4 4 4




HA3APUMN MALIFYJOTJAP MAZSMYHU

1 - Mag3y: Komnblorepaa Moae/uIalITUPUIIL. ACOCHII TylIyHYaaap.
Moae/utamrupui 0ocku4iaapu. Jactypuii TabMHUHOT

Huma yuyH mopemnapau wunuiatamus? Moaen. Moaemnamrupunl.
Komneiorepna monemnamrupuml. Xucoonam ¢uznkacu. MoaennamTupui
oockuuwiapu. Kommbrorepaa MoJEIAITUPUIL YyYYH ONPELUOH THU3UM.
Jlactypuii  TaBbMUHOT,  MOJACJUIAIUTUPHUIL.  ACOCHMM  TylIyHYaiap.
Monennamtupuin 6ockuuiapu. Jlactypuit TabMUHOT

2 - MaB3y: ®u3MK KkapaéHJapHu MOJe/UIAIITHPUILAA aX00poT-
KOMMYHUKAIUA TEXHOJIOTUsJIapuaaH Ppoiigananud tabjaum cupaTuHu
OLIIMPHIII

WNnmuii mactypaam tusuiapu. Ousuk »kapaéHiapHU MOJECIUIAIITUPUILIA
ANEKTPOH TAabJIMM PECYPJAPUHT YPHU Ba YIAPHUHT Taxywid. Pu3nk
JKapaéHJlapHU MOJEIUIAIITUPUIIAA OMMABUM OHJIAMH OYMK KypciaapaaH
ol nananui.

AMAJIM MAIIFYJIOT MA3SMYHHA
1 — Amajuii MalIFyjaoT:

PhET Ba Crocodile Physics MyxuTHuHu ypHATHII Ba cO3J1aMI

®u3uk xapaCHIApHH KOMIBIOTEPAa MOACIUIAIITUPUIN YUyH Kepakiu
Oynran wHCTpyMeHTan aactypuil Bocutanapuu ypHatumi. PhET Interactive
Simulationsau ypuatum. Javanu Ypuatum. Crocodile Physicsuu ypuaTui.
Yenkaunu ypHartur.

2-AMaJIMii MalIFyJIOT!
PhET Interactive Simulations Ba Crocodile Physics nan goiinananum

PhET Interactive Simulations nmactypuna (Qu3MKaHUHT — TypiH
oynuMItapura oujl BUPTYal naboparopusiapuIaH dornananun
kyHukManapura odra Oymum. Crocodile Physics mactypu Myxutuaa




¢uzuKaHUHT Typiu OYaumiiapura ouja jJadopaTtopus HWIUIAPUHHU SPATHIIL
W3nanyBUaHIMKKa, VOKOAUM (QHUKP IOPUTHUINTa, WII HATWKaJapUHU TaXJIHII
KWINILTA YPTraTUILl

YKUTHII ITAKJIJIAPA

Ma3kyp MOAYJHHM YKUTHII JKapa€HUJa TabJIMMHUHI 3aMOHAaBUU
METOMJIapH,  TMEJaroruk  TEXHOJOorusjgap Ba  axOOpOT-KOMMYHHUKAIIUS
TEXHOJIOTUSJIAPU KYJUIAHWJIWIINA Ha3ap1a TYTHIITaH:

Mabpy3a Japciapuja  3aMOHABUM  KOMIIBIOTED  TEXHOJIOTHSIApU
éplaMHla MPE3eHTAMOH Ba MHTepdaosn neaaroruk (Akimid Xxyxum, BeHn

qydarpaMMacH, KOHIIENTyal JKaJaBai) ycCyl Ba TEXHOJOTHsIApJaH
dbolnananunagy,

YTKa3uaaaural aMajnii MalFyaoTiap/ia TEXHUK BocUTaidapaH, rpaduk
opraHaiizepiapjaH, KedciapiaaH QoimanaHul, TypyXJdu (QUKpiam, KHYUK
rypyxJjap OwiaH uuuamni, OJUI-CYpOBIapAaH Ba OOIIKAa MHTEPAKTUB TABIUM
YCYJUIApUHHM KyJUIall Ha3apa TyTHIIAaIu.

BAXOJIALII ME3OHUA
Maxkcuman
baxomam me3oHM
o Oat
No YKyB-TONIUPUK TypJapu - - v Er—
25 abJIo XN ypra
' 22-25 | 18-21 | 14-1,7
1 TecT-CHHOB TONIIMPUKIAPUHA 05 04-05 | 034-044 | 0,28:03
Oaxkapuin
g, |  YKyB-JIOHHMXa HILTAPUHU 1 0,9-1 |0,73-0,83 | 0,56-0,7
Oaxxapuin
3, Mycraku uim 1 09-1 |0,73-0,83 | 0,56-0,7
TOMIIMPUKJIAPUHU O KapuIIl




II. MOAYJHU VKUTUIIAA ®OMTATAHUIAJIUTAH
UHTEP®AOJ TABJUM METOIJAPH

b/b/b TexHuKacMHH KYJIal 0yin4a KypcaTma.
1. Mabpy3a pexkacura MOcC X0JiJ1a 2-yCTYHHU TYJIJTUPUHT.

2. Yiinanr, KyQTIMKAa Xajd 3TUHT Ba kaBo0O OepwHT, ymiOy caBoJuIap
OViirya HUMaHu OWJIacu3, 3-yCTYHHU TYJJIUPUHT.

3. Viinanr, Ky(Tavkaa xana 3TUHT Ba >kaBoO OepHHT, ymOy caBosuiap
Oyiirnya HUMaHU OWIIMIL KepakK, 4-yCTYHHU TYJIUPHHT.

4. Mabpy3aHu TUHTJIAHT Ba BU3yall MaTepraijiap OujiaH TaHUIIIHUHT.

5. 5-YCTyHHH TYJATUPHHT.

b/b/b xkanBaau (bunaman/bunuiian xoxiaiman/bunaum)

bunumnu
Ne Mag3y caBoJiu buaaman . Bbuagum
XoXJ1aiiMaH

N o g & wl NP

“SWOT-Taxanua” MeToan

MeToaHMHI MaKCaJAW: MaBXyJ Ha3zapuid Owiumiap Ba aMaiui
TaXpuOallapHU TaxJIW KWIMIL, TAKKOCJIAIl OpPKadd MYyaMMOHM XaJl J3THII
WynnapHu Tomuiura, OUJIUMIIAPHM MYyCTaxKamJyiall, TakpopJjail, OaxoJjalira,
MYCTaKWJI, TAHKUIUHN (QUKPJIAITHU, HOCTAHJAPT TapaKKypHHU AKIUIaHTUPUILTA
XU3MaT KUAJIaJIH.




S — (strength)

W — (weakness)

O — (opportunity)

T — (threat)

Hamymna:

¢ Ky4JIH TOMOHIIapHu

* 3aud, Kyucus TOMOHIAPHU

* HIMKOHHUATIApHU

* TYCHKNap

®u3uK KapaCHIApHA KOMIBIOTEpAA MOIACIUIAITHPHUIN YIYH
PhET Interactive Simulations Taxmiauan ymoy >kajaBajira TyIIHPUHT.

@u3uK )KapaEHIIApHU KOMIIBIOTEPIA
moenamtupuin yayn PhET
Interactive Simulations nan
dholIamaHUITHUHAT KY4YJId TOMOHJIapH

Open source (0YMK KOJJIN),
doiinaranyBunIap COHUHUHT
KYIUINTH. ..

@®u3uK xKapaEHIIApHU KOMIIBIOTEPAA
monetamtupuil yauyH PhET
Interactive Simulations nau
ol falaHUIITHUHT Ky4CH3 TOMOHJIApH

OHCpaI_II/IOH TU3UMHUHI BUPTYaJI
MalllhHa OpKaJIM UIJIAIIH...

@u3uK xKapaEHIIApHU KOMIIBIOTEPAA
monetamtupuil yauyH PhET
Interactive Simulations gan
(ol jaaHUIIHUHT UMKOHUSATIApU
(nukm)

Beautiful Ul (uupoiinu
uHtepdeiic), Connectivity
(OGapua ajoKa TeXHOJIOTHUsTIApU
Ba MHTepHeT OMtan
OOFJIaHUIII)...

Tycuxmnap (Tamkm)

Masbiymotiap
XaB()CU3NIUTMHUHT TYJTAKOHIN
TabMHUHJIAHMATaHJIUTH. ..




I[aBpa CTOJIMHHUHI Ty3WJIMacHu

Esma naBpa cyx6aTuia cTon-cTy/Iap aiiflaHa MAaKIKuAa KONUIaITHPUIKO,
xap Oup TabBIMM OJYBUMTAa KOHBEPT KOFO3W Oepuiaaw. Xap OUp TabiauMm
OJIyBUM KOHBEPT yCTHUra MabJIyM OMp MaB3y OViimda y3 caBOJIMHHU Oepaau Ba
“XKaBoO Bapakacu”HHUHT Oupura ¥3 kaBOOMHH €31U0, KOHBEPT WYMra COJHO
kysau. [lyHaan cYHr KOHBEPTHH coaT WYHamuIM OVinya €HMIAaru TabJIUM
omyBuura ysaraau. KoHBepTHM oJraH TabJIUM OJYBYM Y3 KABOOMHHU
“Xapobnap Bapakacu HMHI Oupura &3m0, KOHBEPT HWUWTra COJHO KYSIU Ba
¢HuJard TabIMM OJyBuUMra ysataau. bapua koHBeprTiap aiiaHa OYiinad
xXapakariianaau. SIKkyHuil kucmaa Oapya KOHBEpTIap WUFUO OJMHUO, TaXJIWJ
kuinHaau. Kyinaa “JlaBpa cyx0aTtu” METOAMHHUHT TYy3UJIMAcH KEITUPHUITaH

Cyx0aTHM yTKa3MlI IIAapT/Iapy OUJIaH
TAaHULITUDULI

l

KouBepTt.ap Ba “XKaBo6.J1ap BapakKajiapu”’HU
TapKaTUII

l

KoHBepT/iapra caBoJuiap é3um

l

KoHBepTHM éHUAArU YKyBYMra y3aTHII

I

CaBoJitapra »<aBo6 é3uin

l

BaxoJ1alll Ba TaXJ/IMJI KHJIHIIT




111. HABAPUU MABJIYMOTJIAP

1-MAB3Y: KOMITIBIOTEPJA MOJEJJIAIITHPHUII. ACOCHUI .
TYINYHYAJIAP. MOJAEJIJIAIITUPUII BOCKUYJIAPU. JACTYPUU
TABMHUHOT

PE’KA
1.1. Huma yuyn modennapuu uwiramamus? Mooen mywynuacu.
1.2.  Mooen. Mooenrawmupuu.

1.3. Komnvromepoa mooenrawmupuuns. Xucooaau huzuxacu.
Mooennawmupuw 6ockudiapu.

1.4. Komnvromepoa mooderrawmupuns y4yH onepayuon musum.
Jlacmypuii mavmunom.

Tasnu wubopanap: Mooens, Ounum, mooerrawmupuni, KOMNbIOMEPOQ
MoOoeaumuput, xucooarauwl @QuuKacu, KOMNblomep HMuUu3uUM, OAcmyputi
mawvmunom, Microsoft Windows, Apple Mac OS X, Linux, FORTRAN, Visual
Basic, PhET Simulation, Crocodil Physics, Yenka.

1.1. Huma y4yH mojejiapHu uniaraMuz? Mojaea TymryH4acu

Typau caliépanapHu TaaKUK ITHII HHCOH Xa€TH YUyH Xaghiu OYIraHiauru
cab6ab yuyH TamkukoT monenu cudaruga “Jlynoxox” Ba 0.K.). Mamamakat
UKTHCOOU Oyiinua YTKa3uiaaJAuraH TaXpuOa, YHUHI OKuUOaTiIapura, KOCMHUK
anmnapatiapaad ¢oigananwiaan (Macanan, OWHM YpraHuin Kypa Kummam

OYNraHgury y4yyH, OOIIKapyBYM €UYMMJIADHUHI OKUOATHMHM YpraHuuia
UKTHUCOJHUHT MaTeMaTUK MojeiulapujaH (Qoigananwnand. Meramiapra
UIIUIOB OepHIll )KapaCHHU BakT Oyiinua




Typnu caii€panapHd TagKUK OTHII
WHCOH Xa€TH YYyH Xxaegau OYITaHiIurH
caba0, KOCMHK ammapartiap/aaH
dboitnananunaan (macanad, OiHU YpraHu
yayH TaJIKUKOT MOJICTIH cudaTtuaa
“JIynoxox” Ba 0.K.). MamanakaT HUKTHCOIU

Oyiinua YTKa3umaauraH Taxpuoda, YHHHT
okubatnapura Kypa xummam OYITaHIUTH Y4yH, OOLIKApYBUM €UMMIIAPHUHT
OKMOATUHU  ypraHulla  HUKTUCOJHHMHI  MAaTE€MaTWK  MOJeUIapuJaH
doinananunaan. Metamnapra HNUIoB Oepuin JkapaéHW BakT Oyiuya
TE3KOPIUTH cababd, YHU saxm Kyiamu (Mawimab) kamma, 3aHraam (Koppo3us)
xKapaCHU — 6akm KViamu Kuyux, aToM — ¢(hazo Kyiamu xkamma, KOCMOCHAru
xKapaCHinap — ¢azo Kynamu KUYuUK MOJENIa YpraHuiaiam.

Jloitmxanam MaBxyJ OyiamaraH OOBEKT Y4YyH amajra OLIUPUIIAJIH.
[IyHuHr ydyH YHUHT OyifycH Xoccajmapu Mojenjga ypranunaau. Monen
WIMHUI OWJIMIIAA TU3UM Ba MAbHOHW IIAKJUTAHTHPUIN Ba3U(pacuHu Oaxapaau.
Mogenna OyroMIapHUHT HOMabJIyM Xoccallapu Yypranwianau. Mojen
XOJIMCAHUHT aCOCHH KHUXATJapyu Ba TY3WIMACHHHM EPKUHPOK Hdoganaira
xu3MaT Kuiaad. Mogen Oyiom €Kku XOAuca MOXMSTHHHM aKC 3TYBUM, aCOCHUU
KUXATIIApHU KaMJIIAaHMAaCUHUHT udoaacuup.

bunuM — Oy MHCOH OHTM €KM TEXHUK TabUIyBUYM KypuiMasapja Kailja
ATWITaH arpopumusnard ojiaMm mojaemtapuanp. MHcoH, y €ku Oy Xonatiapaa
HUMa KWIHILIM KEPaKIUTK XaKuja Kapop Kuia TypuO, TOMMO Kalys KHIJIraH
Kapopu OKuOaTnapuHu Vinad kypaau. ByHUHT ydyH, y, OHruga XoJjaT
MOJICIMHN KypuO, V3uHM xXaénaH VIla XoJiaTaa TacaBBYp Kuiaaau. SbHU,
OupuHYuIaH, MojelIap — Oy MaHTUKUN (DUKp FOPUTHUIN aCOCH, UKKUHYMUIAH,
Oalopar KWINIL BOCUTACH Ba3u(acuHu Oakapau.

1.2. Moaes. Moae/iamTupuin

ABBaJITM MaB3yAa KypuO YTWirawiaap MHUCOJUIAp acOCHIa, MOJEIN
TabpU(PUHU HIAKIUIAHTUPCAK OY1aau:

Mooen ne6, etapaud Aapaxkaaa OONUIAHFUY OOBEKT YXIIANUIMKIAPUHU
KamMpab oJiraH, TaJKUK ATUII KyJaid OVIUIIN y4yd MaxCyC CUHTE3 KUJIMHTaH,
TQIKUK OTHII Makcajjapura ajckBaT oO0beKTra auTuiaagu. MojeaHu




IIAK/UTAHTHPUII Xap Tajl WKOAMH um xucoOnaHamu . OObEKTIaH Mojenra
YTUILIHUHT STOHA YCYJIU UK.

Mucon: OanaHIJMKIAH TallJIaHTaH Ba BaKT WYHMA APKUH TyHIAaETraH
OPKHUH KUCM YYYH MYyHOCAa0aTHU E3UII MyMKHH.

ho 9t
2

By xuicMHU 3pkuH Tymuil MacopacuHu (GU3UK — MAaTEeMAaTHK MOJIEIH.
ymi0y MOJIETHU KypHIll Yy4YyH KyWuaard remnore3aiap KaOysl KWJIMHTaH:
D)rymmm  xapa€Hu  Bakyymjaa —coaup Oymaau  (XaBOHM — KApUIMJIMK
KO2(PGULIMEHTH HOJITA TEHT); 2) IamMoJI UyK; 3) >KUCMHU Maccacu y3rapmac; 4)
KUCM UXTUEPUNA HYKTaJa TE3JIaHUII OMIaH XapakaT KHIaau.

Mopen — Tagkuk 3TUIa€TraH 0ObEKTAa HATYp 3KCHEPUMEHTHH amMajra
OLIMPUIIHUHT UMKOHU OyimMacaH, BaKT JTAaBOMUWIUTU Kamma, Kummam,
xaseghnau OYAraH Xouiapaa, peaji oObeKT YpHUTA almMaumupuul YCyJIiu.

“Monen” cy3u ( notuHya ‘“madelium” cy3unman onuHran OYiu0)
“YimaoB”, “ycyn”, “Oupop Hapcara yxmamnr’”’ MabHOCUHU aHTJIaTaiu.

OOBeKT xoccanmapu Xakuaa ax0opoTiaap OJUII MaKcaauaa MOJEIUIAPHU
SpaTUIIl Ba YPraHUIIl KapaCHU Moodeiauimupuid Aeuunaan. AHUK Ba MaBXyM
oOBeKTNap, MILIAETraH Ba JIOWMXANAIITUPUIAETTAH TU3MMIIAp, >Kapa€H Ba
XO0JlMcanap MOJCUTAIITUPUIIHUAT TPEAMETH OYiauimmu MyMKuUH. MonenHu
SpaTUIIIaH MAKCaJ MOJICIUIAIITUPIIIAETTaH OOBEKTHUHT X0CCACH Ba XYJIKUHU
anTu6 Oepumiaup.

Tynuk Ky3arum €KW OKCHEPUMEHT YTKa3WIill HMMKOHU OYyiMmarad
OOBEKTIApHU YpraHulIa MOJEUIAIITHPUIL, TaOUAaT KOHYH Ba XOJUCAJIapUHU
OwIMI ycynu cudaTuaa, MyxuM axamHsITra sra.

Mopennap kiaccudukanusicu. AXOOPOTHH TaKAWM OJTHIN [IAKJIATa
Kypa MoJeuiap:

— oF3aku €ku BepOai (Mabpy3a, JOKIIAJ, CY3IH «IOPTPETIaap» Ba X.K.);

— Haryp (Kyéu cutemMacn MakeTH, YUMHYOK KEMa Ba X.K.);

— abctpakt €xku Oenruiu. XOIUCAIAPHUHT MaTEMaTHK MOJIeN Ba

KOMIBIOTEP/Ia MOJIEIH 1y TOM(ara Kupaiu.

®dan coxacu Oyrinya:

— MaTeMaTuK Mojesuiap,

— OWOJOTHK MOJesIap,

— WKTUMOU,

— WKTUCOJIMM Ba 11y K.0O.

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




HIyHUHTAEK, MOJISTUTAIITUPHUIIT MaKCaaUTa Kypa Ton(aTaHuI MyMKHH:

— JeckpenTuB (TaBcuQIIM) MoJesIap,

— ONTUMAJUIAIITHPHUILI MOJEIUIApH,

— YWUH MOJEIJIApH,

— ypratyBuu (YKUTUII) MOJEIUIAPH,

— UMMUTAIMOH Mojieuiap (peai kapa€uuu y €ku Oy Tapszia UIOHAPIH
HaMOWIII 3TUILTa XapakaT KWIHIL, MacajiaH, ra3jiapAa MOJEKYJaHUHT
XapakaTh, MUKpOOJIApHUHT XapakaTH Ba 0.K.)

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

— Crartuk Mojesiap — BakT Oyiinua y3rapmac;

— JluHamMuk MozeIsiap — yJapHUHT X0JIaTH BaKTra OOFIIUK Y3rapaiu.

KomnproTepiin MoAeialiTUPUIIT Mypakkad TU3UMIIAPHU YPraHUITHUHT
camapayid ycyiuiapuaad oupuanp. KynuHua koMproTep Moaeuiapyu OJIui Ba
TaIKUKOTra KyJiail Xamia yJjap, peajl 3KCIepuMeHTIap YTKa3WiIUIIN MypaKKkao
oOynranga ¢€xku ONAMHAAH alTuO OynMmaliauraH HaTwkanap Oepaauran
XoJjulapja, XucoOjaml — TaxXpuOalapuHA  YTKA3WIl WMKOHUHH  Oepajiu.
KoMmbioTep MOJAEIUIADUHUHT MAHTUKUWINTU Ba  (popMmasiamraHiurua
YypranuiaaéTran 0ObEKTHUHT XOCCAIApUHU aHUKJIOBYM aCOCHM KYpcaTrudayiapHu
aHUKJaM, GU3UK TU3UMHHU YHUHT KaTTAIUKJIApU Ba OONUIAHFUY IAPTIAPHUHT
y3rapuimra >kaBOOMHU TaAKUK KWJIUII UIMKOHUHU Oepajiu.

KommbroTepin MoaemamTupuil (MaTeMaTHK MoJeJIall Ba XucoOsal
Taxpubacu) XOJUCAHWHI AaHUK TaOMaTHAAH MAaBXyMJIAIITHUPUIIHHU, AaBBaj
cudar cyHrpa MUKIOPJIM MOJCTHW KYpPHUIITHH Tanad Kuiaaau. YHIaH KeHuH
KOMITBIOTEP/Ia KATOp XUCOOJall TakpuOalmapuHU YTKa3WJIaau, HaTKaiap
TaJKWUH  KWIWHAAW,  YpraHwiaérraH  OOBEKTHUHT  XYJIKA  OujiaH
MOJCIJIAIITUPHUII  HATIKAJIAPUHU  TaKKOCIaHAJAW, MOJelira HaBOaTmaru
AHUKJIMKJIAP KUPUTUIIAIU BA X.K.

1.3. KomnboTepaa MoaeiamiTupum. XucodJaam Gpuukacu.
Moaennamrupuin 00CKA4IaApH

Kowmmprorepna moaemnamtupuin Oy SHTH Ba eTapinda Mypakkad Kypc.
YHU XM Y37alTUPUIN Y9yH OWp Heda Ouiumiap Tanad KUJTWHAIM:
OupuHYuIaH, TaHIaHraH gaH coxacu Oyinya Ownmmiap — arap Ou3 Qu3nk
KapaéHJlapHu MojeJUIaTupaéTral Oyicak, Ou3 Kepakiid gapaxaaaru pusnka
KOHYHJIapu OWJIMMIIApUHM drajutaraH OYIUIIMMH3, SKOJOTHK >Kapa¢HIapHU
MOJICJUTAINTHPHUIIIAa — OHOJIOTHS KOHYHJIApWHHW, HMKTHUCOIWH >KapaHIapHU
MOJICJUTAIITHPHUIIIA — UKTUCO KOHYHJIApUHU OWIMIIMMU3, OYHIAH TallKapu




KOMIBIOTEp/Ia MOJCIIAIITUPUIN amanjga Oapuya 3aMOHABHM MaTeMaTHK
anmapaTiapHU Ky/utad amaira OIIMPWIMIIMHK HWHOOATra OJIcak, MaTeMaTHK
ownumIIap 3apyp Oymaau.

KommbproTepna MareMaTuk wmacaiallapHd €uYdill YYyH HOYU3HKIH
TEHIJIAMAQJIApPHU  COHJIM  €YMIL, YHU3UKIM TEeHrJamajaap CHUCTEMAacHUHH,
muddepeHnian TEHTJIaMallapHU  €UMII  yCYJUIapuHM Ba  (YHKUMSUIApDHU
TEKIIMPUII yCyJulapuHu Ownmimmu Tanab stumagu’. Illynuarmex, anGartra,
3aMOHaBUM ax0oOpOT TEXHOJOTHSUIApUAAH OSpKUH Goifana ONMHUIIN Ba
JacTypliail TWUIApUHM OWIWIIM XaMmJa aMaiuil JacTypiapaaH doiinanana
OJIUIII KYHUKMAacura 3ra OYJINIIN Kepak.

Hazapuii Ba skcniepumenTan ¢pusnuka ouiad Oup Katopja X03Upru KyHja
yucobmu (komnviomepnu) Qusuxa COXaCM XaM MaBXyaaump. Yoy coxa
Ha3apuil (U3MKAHUHT XMCOOJIM TaxXJIWIra acocjlaHraH OYJIMMU PUBOKJIAHUILN
Ba MyKaMMaJUIAlllyBH, OKCIEpUMEHTan (U3MKa CcoXacuaa 3aMOHaBUU
KOMITBIOTEPJIAPHU TAKpUOaHU OOIIKApHII Ba YIYOBIAPHU YTKA3WII, Yidarl
HaTIKaJapUHU XUCOOMall YIyH camapaid KyJulall HaTHKacuaa IIaKJUIaHIH.
Komnpiorepnun ¢u3nukamgard WIMHKH TaJKUKOTIAp SIHTH TEXHOJOTHS Ba
yciyOusaTra acociaHran xojga onaud Oopunaau. lllyHum aliTum J103uMKH,
XO3UPIH JaBpja KOMIbIOTEp (hakaTruHa XHUcoOJsall aMaslapuHU Te3/IaTyByH,
Tajabanap OMJIMMUHU TEKIIUPYBYM BOCHUTArvuHa OYnMail, YKUTHIIHU SKKaMa-
SKKa amalira OMIMPYBYM Ba HT aCOCHUHCH - (PU3UK KapaHIApHUHT MOJCITUHH
ApaTyBYd BOCUTAra Xam amiaHad. byHIa koMmmberoTep €paamuia >KUAOud
MyaMMOJApHU €4HIl OOCKMWIApUAAH HOOpaT TEXHOJIOTUK IHMKIHUA Y3 WYHTra
OJITaH eTapyiya Mypakkad Oyiran WiMH-UIIA0 YUKapUIl KapaEHUHU Tanad
ITaIu:

MacajlaHuHT KYWWJIUIIIH.

dopmaiaITupuil (MaTeMaTUK MOJIETHU SIPATHILL).
Xucobual anropuTMUHM U0 YHUKHILL
KommproTep nactypunu uiiad YUKHIIL

Xucobualn amaiapu.

JlacTypHHM co3nani.

Hartwxamapuu onuin Ba TaxJuil KUJIUII
XaTonapHU TYFpUIIALL.

NGO~ WNE

*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.




KoMmproTepin TEXHOJOTHUSHUHT PUBOXKIIAHUIIN HaTWXacuiaa (HU3UK
TU3UMJIApra SIHTUYa Kapail Imakianad. [{omn3apd MyamMmonapHU KOMIBIOTED
BOCHTacHJa XaJl »JTUIJAa WIMUH KOHyHJapHu ¢akat auddepeHual
TEHIJIamMaliap OWJIaHTHHA 5Mac, OaJIKM KOMIBIOTEp YUYyH €3WIraH Koujanap
Tap3uaa xaM udomanam Kyjgad skaHiurd aéH oynau. dusuk xapaéHaapHU
Vpranumra OyHpgaid Expammim  (GU3UKIAPHUHT  KOMIbIOTEpra OyiaraH
MYHOCA0ATUHU Y3rapTHpAU. ODHIU KOMIIBIOTEpiap TaOuuil »xapaéHIapHU
MOJICJUTAIITHPYBYH MabIyM GU3HUK THU3UM cudaTtuaa KypuaMoKia.

Komnrerorepin MOJIEIIIALITUPHLLL KapaCHu nabopaTtopus
HKCIIEPUMEHTUTA VYXINall, IIYHUHT Y4yH XaM Yy Oab3aH Komnbromepiu
oxcnepumenm 10 xaMm aranagd. KylMupard skansanaga yIapHUHT YXIDALD

XyCYCHUSTIApH KEITUPHUITAH:

JlaGopaTopus SKCIIEpUMEHTH

KOMHBIOTepJ'II/I OKCIICPUMCHT

Pu3uK KapacH

Monenb

dusuk acb600

KommnreroTep nactypu

Kanubposka

JactypHu poctiai

Y nuam

Xucoobarn

Hartwuxanap taxmunu

Harwxanap taxmunum

KommbroTep yuyH Ty3wiran aactyp (pU3uK >kapaéHHU MOJEUIAITUPTraH

XO0JIJa KOMIBIOTEPJIIM OJKCIIEPUMEHTHM y3MJa akc JTTUpaau. byHpan
HKCIIEPUMEHT, OJ1aTAa, JabopaTopHs SKCIEPUMEHTH AeHNIaan, Xam1a Ha3apui
XUCOO-KUTOOMAp opacuja «KYNpuk» OYnud xu3MmaTr Kwiaad. XycycaH,
UACAJUTAIUTUPUIITAaH MOJEJIHUHT KOMIIBIOTEpJIM MoJenujaH (oiaanaHran
XO0JIJa aHUK HaTWXKajlap OJMIIMMHU3 MyMKHH. Baxonmanku, OyHAail MaBXym
MOJIeJIHM JabopaTopusi mapouTuaa ymyMan spatub Oynmaiau. Iy Ounan
Oupra, peanm Mojenb acocujaa oJub OOpUITaH KOMIBIOTEPIU SKCIICPUMEHT
HaTWXKalapuHu OeBocuTa J1abopaTopusi HKCIEPUMEHTH HaTwxkalapu OusaH
TaKKOCJaIl MyMKHH.

Mynu Tapkupna® YTUII MYMKHHKH, KOMIIBIOTEPJIM MOEIIAIITHPHIL
bukpnan Oanmku  yaboparopusi
OKCIIEPUMEHTH Kabu Mypakka® XoJuCaapHUHT MOXHUSTHHU ouu0 Oepuiiga

Kypodl cudatua iuiaTuiIagam.

KapaCHUHUHT  VpHUHM  OocMaiiy,

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




OHIM  KOMIBIOTEPIM  JKCIEPUMEHT  JkapaéHura Xoc  Oynran
OOCKUWIAPHUHT aCOCUN XYCYCHUSTIAPUHU KYPHUO UMKAIIIHK.

Bupunum 6ockny — macajaHuHr Kyunanmu. by OGockuuma wmacana
0a€H HTWIanM, YHU €UMII MaKCcaad KYyHWIaad, KUPYBUM Ba YHUKYBYH
ax0opoTiap TaxJuil KUJIMHAIU, MACaJlaHUHI MOXUSITH OF3aku HQoJagaHagu
Ba yHU €UMINra YMyMHM €Hpommmn  Oyimya ¢Gukp Oepwiaau. AHHK
IpeIMET COXacuJaru Majakajld MyTaxacCUC acoCaH MacajJaHUHT KYHUIIHU
amaJra OomMpay.

NxxkuHunm 0ocku4 — GopMaIalmITUPUIL (pacMuyIaIITHPUI).
YHUHT Makcaau - MacajlaHWHT, KOMIBIOTEpAa aJCKBATIUKHU WYKOJIMacaaH
UIUIATUII MyYMKHH OVJIraH, MaTeéMaTUK MOJIETUHU sipaTUIIup. Arap Macana
Mypakka0 OyiMaca Ba Maxcyc MaTeMaTHK OWJIMMHU Tajnabd Kuiamaca Oy
OOCKMYHM Macajia KYIOBUYMHUHT V31 OakapuIlld MyMKHH, aKC XoJia Oy uiira
MaTeMaTUK €KW JACTypUMUHM KaJI0 KWIMII MaKcaara MyBo(uk Oymnaau.

Mabnym ¢u3uk xapa€H €KM XO0JMca COHJIM KaTTalukKiIap €paamuia
udoaanaHrad TaKIUpAarMHa YHUHI TaBCU(pU HIIOHWIM Oynumm ["anuneit
3aMOHUJaH Oy€H MabiiyM. ByHIail KaTTaMKIApHUHT OUp KUCMHU TakpuOaaa
ViuaHaau, KOJTraH KUCMHHHM aHUKJIAIl Y4yH 3ca MaTeMaTUK Macajaiap
makutanTupuiaaan. dOusrka HazapusslappuHUu MaTeMaTHK Tap3aa udomaain
3apypusiTH  3bTUpPOd OTWITAHJAH CYHT, pean OOpJuKHU TaBcuamn
OKCIIEPUMEHT Ba Ha3apusl OpacHJard y3apo TabCUplap KETMa-KeTJIUTHUTa
aitnanan. HazapustHUHT Makcaau - SKCIEPUMEHTHUHT KOHHKApIW MaTeMaTHK
udomacuan wW3namgaH uobopar. byHnma Hazapuss Katop (pyHIameHTan
TaMolWiapra (TepMOJAMHAMMKAa TaMOMWJUIApH, CaKJIAHUII KOHYHJIApH,
WHBAPUAHTIMK Ba X.K.) acocllaHuO, MaTeMaTuk anmapar ¢&paamuna Oy
TaMOMWIUIapAaH OamopaT S3TUI Y4YyH 3apyp OynraH axOopOTHU OJIMINTra
WHTUJIA]IN.

Knaccuk  ¢usuka Oamopar STUII HMMKOHUSITUTAa d3ra  Oynrad
Hazapusjapra acociaHran sau. JlaBp yTuinm OuiaH Hazapusi Ky3aTWiaéTraH
XOJUCaIapHu OWIIMII BOCUTAacH cudaTHaa TaH OJUHAN. XO3UPIH BaKTAa Xap
KaHJall Ha3apWsIHUHT aXaMHSTH 4YeKJIaHTaH akCcHoMaTuk (ukpnap épmammia
y3apo OofiaHMaraH Kym cOHJU (akTimapHu O0aéH ATUI WMKOHMSTH OWIaH
0axomananu. [lyHN TabKuaIaIl )KOU3KH, 3aMOHABUN KOMIBIOTEPIAP UXTHUPO
KWIMHTYHYA peajl OOpIMKHU Ha3apuil TaBcudiain qapaxkacu, sbHU MaTeMaTHK
MOJICJIJITAPHUHT MYPaKKaOJIHMK Japa)kacu yjiapra MOC KeTyBYM MaTeMaTHK
MacajajapHd €YdIl WMKOHUSATIAPUAAH CEe3WIapid Wirapwiad KeTraH dIu.
Macanan, byryn Onam TOpTUIIMIIT KOHYHUHUHT Kamd 3Tunuiy 6unaHok N ta




KUCM XaKuJaru MacajaaHu udoaa dTUI MyMKuH Oynau. bynnait macama N ta
y3apo TabcupiamaérraH MOJAIWN HYKT@HMHT BaKT OyiuYa Y3rapuiluHU
Vyprauumra Oarunuianrad. ['apun Qu3MK >kapaHHUHT MaTeMaTUK MOJIENU
apaTtuinb, Macana Tyrpu udona stuiaran Oyica-za, 4eKCU3 KaTTa Xaxkmjaard
xucobnam amamapu Tydaitnu  ymOy kapa€HHM TYFpPU TaxJIMJI  OTHUII
MMKOHUSITU YK D]IH.

AKkcapusT HU3HMK XoAKrcanap MabIyM KaTTadUKIap Xam1a KaTTaTuKHUHT
Yyarapum  kodpduimeHTaapu  opacuaard  MyHocabariap — BOCHTAcHIIa
Tabpudianaau. MacanaH, TMHAMUKAHUHT aCOCUNA KOHYHU

F=ma (1.3.1)
XapakaTIaHa€TraH >KUCM TE3JTUTMHUHT BaKT OVinYa Y3rapuIlliHU YHTa TabCUP
TaéTran Ky4 OwiaH OornmanumvHd udopanaimu. Arap 0y U moreHiuan
Ty(aliiau r3ara Kejirad 0yica, y Xoiaaa

F=VU (1.3.2)

by udpomana xyu U ¢yHkuusHuUHT (azo Oyiinua Y3rapuiivHU aKc
STTUPYBUYM OIEpaTOp OpKaiu OofjaHraH. MaremaTuk amauiap ymoy
MyHocabatnapau auddepeHiman TeHraamanapra y3raptupanu. Kym xommapaa
3apyp MaTeMaTHK MacajaJapHUHT aHAIUTUK €YUMHUHU XOCHJ KUJIUII MYMKHH
OynMmaiay, YyHKH wW3JaHa€TraH e€4uM DdJeMeHTap E€Ku OoIlka MabiyMm
dbynkmustap Bocutacuna udomananMaian. BaxonmaHku, TpaHCUEHACHT EKU
TPUTOHOMETPHUK (PYHKITUSTIAP BOCHUTACHIA XOCWJI KHJIWHYBYM aHATUTHK €UUM
MaBXyJ ~ Oyica, xucoOmaml  aJrOpUTMJIAPUHM  TY3UIIHH  OUpMyHYa
eHrwutamrTupran o6ynap sau. Adcycku, akcapusat (QU3MK XOoAUCATapHUHT
MaTeMaTuk Takmuau auddepeHnvan TeHriamaigap Ba 0ab3aH XyCycui
XOCWJIQJIM TEHIJIaMaJapHUHT €YMMH OujlaH OOFJIWK Oymanan. XaKuKuit
y3rapyBUmiM Ba XyCyCUM XOCHWJIAJIM TEHIJIaMajlap Ha3apusaCUra Kypa yjap
acocaH y4 Touara OVauHaIu:

1. T'unepOonuk TeHTIamaiap

oV vV &V oV
0}2 = @CZ +@}2 + &2

=VV (1.3.3)

Ym0y Typaaru TeHramajiap TYJKWHIAQPHUHT TapKaduImugard (Gusuk
»apacHiapHu TaBcudIanu.
2. [1apaOonuk TeHrnamanap




v
— =V 1.3.4
- (1.34)
Hccukuk, rasnmap, CYROKIMKIAp XaMJa 3JCKTPOMArHUT MaloHIard
muddy3us xoaucanapy OyHIal TeHTIaManap EpaaMuaa TaBcudIaHaIu.

3.OANMMNTUK TEHTJIaMaliap
VIV =0 (1.3.5)

napaboauK TEHTJIAMAJIADHUHT t—>oc0  XOJJAard AacCHUMNOTOTUK CTaloOHAp
xoJlaTuHu udoaanaiau. byHmail macananap CHUKWJIMaWJIUraH CYIOKIUK (KU
ra3z) €Kd 3JIEKTp TOKMHUHT CTAIllMOHApP XOJATHUHU, JIEKTP 3apsIapUHUHT EKU
UCCUKJIMK MaHOacu OwiaH OOFJIaHTaH >KUCMHUHI MYBO3aHAT XOJIATUHU
TaBcH (I IH.

NxTtuépuii MKKMHYM TapTHOIM auddepeHnuan TeHrJIaMaHd FOKOpHa
KypcaTwiran Toudaaard TeHTJIaMaJlapHUHT OMpHUTa KeITUpuil MyMKuH. da3o
Ba BaKT YIyaMJIMTd IOyHAAad  TaHJIAHAJUKWA, TEHIJIaMara KUPYBYH
koaduieHTIap 6upra TEHr OYJIUIIN JIO3UM.

Huddepennman TeHrmamanap €EpaaMuja TaKIHI OJTHIYBYH (UMK
XOJAUCATAPHUHT XUJIMa-XUJUIMK XYCYCUSITU YMYMJAIITUPUITAH MaTEMAaTHK
MOJICJUTADHUA  SIpaTUIIHU ~ MyHIKysutamtupand. Llyaunr yuyn OynHpait
TEHrJIaMaJlapHd KOMIBIOTEP €pJlamMHIa €UMIll >kKapaéHuaa (PU3NK-TaAKUKOTUU
yJIapHUHT (PU3MK MabHOCH XamJla MaTeMaTUK Ma3MYHUHH OUpP BaKTHUHT
V3UJ1a TaJIKUH 3TUIIHN JIO3UM.

MyamMMOHUHT (DU3UK MOXUATHUHHM Xamjia MaT€MaTUK MOJCIHMHH Yy3apo
YUFYHJIAIITUPWIITAH XOoJia uQo/a KWIWII YHUHT TYFPH €UYUMUHU aHUKJIAII
rapoBUIUD.

YuuHun OOCKHY — XHMCOOJall AJTOPUTMHUHM HILIA0 YUKHIIL
KomnbroTepsii  SKCHEPUMEHTHUHT HMKKMHYM OOCKUYM HQoaa KUJIUHTaH
MaTeMaTUK MacajJaHUHT €4YuIl ycIyOwHHM unuiad uukuiiiad wbopar. bynaa
TaxIMIIMK Ba XUCOOJam yCcyJapuaad oKiwIoHa doiiaianran Xojaa Oup Heura
aNreOpuK TEHrJIamMaliap Ba yilapJaH KahWch KeTMa-KeTaukaa GoigaiaHull
KOUJanapy UIUIa0d YuKmiaau. XOCUil KAJIUHTaH aJTOPUTM TaJIKUK ITHIAETraH
buU3KK Kapa€HHU akC TTUPYBUYM IU(depeHiran TeHIJIaMaHd €4HINITra, s’bHU
GU3MK  KATTAIMKIAPHU  aKC OTTUPYBUM  MapaMETPJIApHUHT  MabiIyM
KMiiMaTiiapua yHu OeBocuTa XMco0uialra MyJbKaJlJlaHTad Oyiau.




DKCIEPUMEHT KabKM COHJIM MOJENh XaM MablyM (DM3HMK acocra TasHra
xonga wnuiad uwmkwiaan. Opatma, (U3MK SKCIEPUMEHT OW3 aHTIaMOKYHU
Oynran OOPJMKHUHT MabiyMmM Mojenu cudaruga HamoéH Oynmamu. Arap Oy
BOKEJIMK HUXOATAAa MYypakkad OYiu0, HKCIEPUMEHT VYTKa3UIIra HWMKOHHST
Oynmaca, Tabuuiiku, Ou3 HUCOATaH CoJjla SKCIEPUMEHTA MOJIEb SIpaTUILTa
uHTUIaMu3. [leMak, akcapusit QU3MK SKCIIEPUMEHTIIap TYJalurnya MyaMMOHU
smac, Oankd YHUHT XyCyCHH MoJe/UlapuaaH OWPHHM YpraHuIIra Xu3Mar
Kuiiagu. COHIM MOJEIb IIYHIA 3KCIEPUMEHTIAPHU 3CIaTaIu.

Connu MoOAENHU SpaTUlIa JacTiad MabiyMm Oup (GU3HK Ba3HITHU
TaBCU(JIOBUM KOHYHJIAPHM KOMIIBIOTEp BOCHUTACcHa TaKJIUM HTHILI JIO3UM.
Xoauca erapiauya Mypakkad Oyica, OJMHTaH HaTWXKalap KyTHIA€TraH
HaTWxkanapaan Qapxiu Oynaau. byHpmalt Xonjma TaaKUKOTYM VpraHaérraH
XOJIMCaHU Xap TOMOHJIaMa TaxJIUJI 3THO, CHHYMKIIA0 YPTaHUIIIN JTO3UM.

DKcnepuMeHT kapéHuaa OyHaall Taxjaui yidanuiapra, COHIU TaxXJIuiaa
ca OpajuK HaTWwkajmap XaMmJa €EpAaMud KaTTalMKilapra acoClIaHaJu.
DKCHEPUMEHT TYFPUCHUIATH YMYMHI TylIyHYandap MaK/UIAHUIIN OWJIAHOK YHH
camMapalid amajra OUIMpPHIL YUYyH 3apyp OYJIraH TaxJIiMil Xakuja XxaM MyJioxas3a
foputuil J1o3uM. IyHUHTAEK, MabIyM NacTypHH HIUIA0 YUKUILIA MYXHM
EplaMuu KaTTadukKiapra Mypo)aaT ITHII WMKOHMSTHHH XaM XHCOOra OJUII
3apyp. Yiuaur amamiapucns onm6 Gopuiran Taxpu6a KaGH HATUKACH3 JACTYP
xaM dornacuzaup. lyngait kumub, xucobnam aaropuT™MU ToX HazapUsSHUHT
KYpPOJIY, TOX, AKCIIEPUMEHTHUHT SIHTH Typu 0ynu0 xu3zmar kunaau. Komnerorep
BOCUTacuJa XucoOjall aJrOpUTMHHM €YMII XaM, MaTeMaTHUK MOJEIb Xam,
aciM/ia Ha3apuUsSHUHT OMp XWJI axamHsaTra sra OYiraH TapKuOMil KucMmiapu
cudaruaa TAIKUH dTUIUIIN Kepak.

Connn  MOJeTHUHT ad3auMKIapd Ba HOKYJAWIMKIApU XYCyCHa
KyWUJarwjiapHu aWTUIl  MyMKHH. X#coOjalml BOCHUTAJIAPUHUHT  (hakaT
MojeNIap Tap3uJa HAMOEH OYIUIIM YJIAPHUHT SKCHEpUMEHTra HucoOaTaH
HOKYJIaWMuruHu kypcataau. LIIyHMHT y4yH XaM HaTWXKaJapHUHI Ha3apHsHU
TaKJIUJ 3TYBYM KUCMHUHHM XaMJla COHJIA MOJEJHUHT XYCYCHUSITIIapu TOMOHUJAH
TaKJIUJ ATWITaH KUCMUHU OUp-OMpUIaH aXparta OWIIUIL 3apyp.

Connu Mozenb KyHMHIAru ukku axcouub xoccaza 22a: pakaM ycyiuja
OJIMHTaH HATIKAJApHU TaKpOpaH OJHUII MYMKHH (XaTTOKH UXTUEPHIMA
Tacoauduil kapa€HIapHU MOJCIUIAMITAPTaH/Ia Xam); COHJIM MOJEJIApHUHT
OamopaT HSTHUII HMKOHMSTIAPU SKCIEPUMEHTra HHUcCOaTaH IOKOPHPOK.

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




Jlapxakukat, UXTUEPUI MOMEHTJAa COHJIM MOJCTHUHT Oapya Tadcumoriapu
MabJIyM Oynaau; yjaapHA OWIMII YY9yH MOJETHH Y3rapTHUpUII Tanad
yTiMaiiiu. Baxonanku, ¢u3MK SKcnepuMeHTna OyHIail MMKOHUST MaBXYy[
saMac.

OHIIM KaHJail Tap3/la COHJIM MOJACIIHUA TaJOUK ATHUI JIO3UMIIUTH XaKHUa
Mynoxa3a roputamu3. Jlactinad yHUM Hazapus Ba OKCIEPUMEHT Ouiad
Takkocyuam kepak. COHJIM MOJIETb TYFPH Ha3apuil MOZEIHU Tanad 3Taau. Arap
bu3UK >KapaCHHUHT MaTEeMaTHUK MOJIEIN HOTYFpH WIUIA0 YUKWITaH OYJca,
MacaJlaHWHT E€YUMHUHHM KOMIIbIOTepAa TyFpwiad Oynmaiinu. Hazapuii
MOJICIHUHI €YUMH MaBXyJl Oyica, aHAIUTHK YCYyJJa 3apypuil HaTKaiap
onuHaau. bupok, ¢u3MK kapa€HIapHU akC STTUPYBUM Oapua TEHTJIamasap
OyHmaii eunmra sra smac. byHmalt Xoiapaa aManuii — MaTeMaTHKAHUHT
xucoOan yciyonapuaan okuioHa (oigananuin 3apyp. byHna skcriepuMeHT,
JacTyp TY3UII Xamja XucoOsaml aMaijapu OuiaH OofnaukK — OyiraH
KMUMHYWITMKIIAPHU XUCOOTa OJIMII 3apyp.

Mypakka® »KCIEpUMEHTIapJard KaM YpraHwiral XOJucajapHH
Oamopat 3TUIIIa COHJIM MOJENb aifHuKca doiganuanp. bynnait Makcanmapaa
KOMITBIOTEp amayinii  (Qu3MkKa coxajapuja Tobopa KEHIpoK Kyjaamja
kyutanunaau. [llyHu Tabkuamam >KOWM3KH, KOMIBbIOTepJaH ¢oiigaiaHuIi
coXacuJaru Xap KaHJail pHUBOXJIAHUII, OWIWII JapakKaMU3HUHT CE3WJIapIIH
CWDKUIIMIa  OJauO  Kelaau; Ba  aKCHHYa, MabIyM IKapaCHJIapHU
MOJICJUTAIITUPHIIL Ba yliapja yTa aHUK Yidanuiap ord OOpUIll UMKOHUSTIAPH
11y >Kapa€HJIapHUHI MaTeMaTHK TaBCU(MUHU KalTa KYpUO YMKUIIHU TAKO30
STaIu.

Typruauu 0OCKMY — KOMIBKOTEP AACTYPUMHM HILIA0 4yukum. by
O0ockuuma mactyp Ty3wiaad. JlacTyp - KOMIBIOTEp TyIIyHAIUTaH TUIIa
€3uNraH aNrOpUTMHM HQoaananl MaKIuaup. AIroputM MaTH €ku Trpaduk
KYPUHUIIIATK WHCOH TYIIYHAJUTaH TUJAA, AACTYp 3Ca MaxcyC alrOPUTMHUK
Twiaa €3wnanu. JlactypHu Ty3ull »Kapa€Hua allrOPUTMIra SHaJAa aHUKJINK
KUPUTHUII MYMKHH.

ABBanru 6ynumiapaa 6a€H STWIraH MyJjioxasajgapra acocjaHraH XoJja,
MabIyM Oup (UMK kapa€H MaTeMaTuk Tap3ia udoaa dTUITaH Xama YHUHT
COHJIM MOJeNu spaTwiran OyncuH. M3nana€Ttran e4YMMHUHT XOccajapu
MabIyM Oyica, TaXMUHHH aJITOPUTMHUK €UMMIIAD JacTYpHU TEKIIHPHII
UMKOHUHHU Oepasu. Jlemak, HaBOaTmaru OOCKWY/Ia aHa 1Ty aJITOPUTMHU FOKOPH
CaBUAJIarU IACTYPJIM TUJIAA €3UI JIO3UM.




HlyHu alTUIN KOU3KH, alHaH OWp Kapa€HHU, rapud YHUHT MaTeMaTHK
ndogamapu Ba xucobOsam yciayOiapw aHUKJIaHTaH Oyica-ma, amanaa Typiau
XWJI JacTypiiap BOCHUTAacHAa MOJIEJUIAIITUPHUIN MYMKHUH. JlacTypHuHr Oapua
BapUaHTJIApUJAH DHI CaMapaJlMCUHM TaHJall TaAKAUKOTYMHUHT KOMIBIOTEP
OwiaH MYJIOKOT KWJIMIIMIAa aH4ya eHruwudK sipatud Oepamu. LllyHusr yuyn
JACTYpHU OKHWJIOHA MIIA0 YMKUIIAA KyWHUJard ME3OHJIapHH XHcoOra OJIMII
3apyp.

a) JaCTypHHHI MOJYJUIMIUTU. bup Hewa Mopysuiapaan ubopar Oynrax
JACTyp KaTop WXoOWi Xoccayiapra sra. XycCycaH, OIepaTopiap MHKIOPH
KUCMaH ¥y3rapraHja XaTOJApHU AaHUKJIAll aH4a OCOHJIAIIAJU; JAaCTYpPHHUHT
Oomka KHCMJIApUHM  y3raptupmaran xojga ¢akar Oup KUCMUHU
TaKOMWJUTAIITUPUII €KW Y3rapTUpUIl MYMKHH (MacaiaH, Oup JacTypHH
Oolrkacura anaMaiitapca oyiaaam).

Connm MoJiens OWIIaH UIUIall )kapaéHuaa 1acTypia XxucoOra oJIMHMaraH
SHTM (PU3UMK XOAMCAIAPHU TaBCU(IAl YYYyH MablyM OHp TaBCUIUIAPHU
Yy3rapTUpUII 3apypUATH a0 Oynaau. Arap 1actyp MOAYJUIM YCyJia €3UIIraH
Oynca, OyHaal xoiulapja JACTypHUHT OUp KUCMU Y3raptupwiaau. FOxopu
CaBUSUIM TUJIAA €3WIIraH MOJYJIIM AacTypiapjaH OOILIKa coXa MyTaxaccuciaapu
XaM OCOHJIMKYa (oiJalaHUIIIApU MYMKHH.

0) y3rapyBuniapHu TaHJIalLl. IMapumn y3rapyBuuiap
MOJE/IAIITUPUIAETIaH Macajgara OOFiIMK Oyica-na, TaAKUKOTYH YJIAPHUHT
HOMHUHHM TaHJall[a Ba YJAPHUHT TY3WIUIIMHU TAIIKWI STUIIA MabiIyM
SPKMHIIMKKA 3Ta. Y3rapyBUMHMHT HOMMHH TaHJIAII OCOH GYJIMaraH Macaiaup.
dusnkaga Kyln yypauaurad KaTTAJUMKIApPHU TaKIUM OJTULIAA MabIyM
udonanapaan QoiinagaHum 3apyp: BakT — t, SHTpomus - S, OKUM- | Ba X.K.
V3rapyBumnapHUHr HOMHMHHM XaM IIyHAAil TaHJIAl Kepakkw, ymap udona
dTUIAETraH (PU3MK KaTTanukHu sciatumu jo3uM. llynga Oyilpykiapuu
M30XJIalll Ba XaTOJIAPHU U3Jall Kabu aMmasiap OCOHJIAIIAIN.

B) MaremaTuk udonanapuu &3um. FErapauya wmypakkad Oynran
MatemaTuk udomamapuu Oynakmad, omauil xucooOsamnuiap KeTMa-KeTIUTU
Tap3uaa udoaanam jgo3uM. bupok, OyHaai maknga vdoaalaHraH amaiap
Ma)XMyaCMHU TaJKUH OTHIL, E3WII Ba YJIApHUHT XaTOJApUHU aHUKJAIIa
OupMyHUYa KUHUHYMITUKIIAp TyFUIIaIu.

I) MabIyMOTJapHH KUPHUTHIN Ba 4YWKapuil. byHmail Oyipykiapaan
OKWJIOHa (oipanaHuIl AacTyplaH TagKUKOT Kyposid cudaruga yHYyMIIU
doiinananuil UMKOHUSTHHM sipatu® Oepanu. LllyHuHr ydyH pacTypHUHT
UIUIAIIMHA ~ Ky3aTUIl ~MMKOHMHMA OepyBYM XamJla E€YUMHHUHI  aHUK




KUMaTiaapuHu  udojga OSTYyBUM MablIymMoTiap, (UMK KaTTaIWKIAp Ba
axOOpOoTIapHU OWIMH XO0JJa akC 3TTHUPUII JIO3UM. SroHa mapaMeTpHUHT
KMMUMaTUHU aHMKJIAINl JIO3UM OVYiraH XojulapAa XaM MOJICJIHHU TyJlaluruya
Ky3aTHIll, Ba JieMaK, OMpMyHUYa HaTWKajJapHU XaM Ha3apja TYTMOK Makcajra
MyBopuKaup. byHpalli HaTwkamap AKCIEPUMEHTHUHI  JUArHOCTUKACH
BasudacuHu Oaxxapud, pactypaan doigalaHuiga Xxamaa MOJCTHUHT acoCUi
TUMNOTE3aNapy TYFPU SKAHJIUTY XaKHUIa XyJlIoca YAKAPHUIIIA MYyXUM axaMHUsTra
ra.

Bemmuun 6ockuy — xpcooOam amaniapu.

OaruH4n 00CKMY — JAaCTYpHH CO3JAIIL.

Oxupru UKKu O0CKUY ¥y3apo OOFIaHraH. Yiapja JacTypHUHT TYFpU
unuiamy Texkmupwiany. [y mMakcaana MoaennamTHpuiIaurad  macaiajiarua
XamMMa XoJIaTJIapHU HWMKOHHM Oopuya 3bTHOOpra OJyBUYM TECT MHUCOJIU
Ty3WIaau. ABBalaH MabJyM TECT MUCOJHM HATH)KAacWUra OJIMHTaH HATIKAaHUHT
MOC KEeJIUIIMra Kapad MAacTypHUHI TYfpu uuuiamm Oaxonanaau. Jlactyp
Ty3WINO, TEKIIUPUWITAHAaH KEWWH YHH KYJUTall MyMKHH.

ErTnH4n 00CKHY — HaTWKaJapHH OJIMII Ba TaxyIWiI Kuiuil. by epaa
MacajaHu KYIOBYM TOMOHHUJAH €YMM HaTWKAcW TaxJIMJI KWJUHAIM Ba
OomIKapuI Kapopiapu €K Takiu(apy KaOys KWIMHAIH.

Cakku3nH4u 00CKHY — XaTOJIApHU TYFpuiIail (KOppEeKTHPOBKa). Arap
JACTypHU KyJUlallijla KOHMKapCH3 HaTWXa OJIMHCA, MOJEN Ba aJrOpuTMra
Ty3aTUIUIAp KUPUTUIN Tanad KWinHaau. by OOCKWYHUHT OakKapuiiuiim
ONAVNHTU OOCKUYWIAPHUHT HMXTUEPUNUCHHU TY3aTUII, MyKaMMalallTHPHIIT
3apypartu OusnaH OOFIIHUK.

1.4. KomnbroTepaa MoAe/UIAIITHPHUII YIYH ONIEPAIIMOH THU3HM.
Jactypuit TabMHHOT

Komnerotepnu AKCMIEPUMEHTHUHT AacTypuid TabMUHOTHHU
KOMITBIOTEPHUHT aKpaJiMac KUCMH OVJraH aJrOpuTMHUK THII, TPAHCISATOP,
OTIepaIlOH CUCTEMA, CTAHAAPT JACTypiap KyTyOXOHAacH XaM/a Typiu XHUJIaru
aMaIuil JacTypiap MaXMyacH TaIlIKWI 3Tad. AManuil JacTypiap MaxXxmyacH,
ollatna, yHHBEpcasl Oyimaii, O0amku mMabiiyM Toudagard macaiajllapHUu €YUl
yuyH unuiad uukuiaran Oynamu. Illy Ounan Oupra, pusuk >xapa€HiapHUHT
aKcapusiTH OMp XWJI TypJaard TeHriamamnap €paamuaa nudoaaraHuim MyMKHH.
MacasnaH, UCCUKJIMK YTKa3yBYAHIWK TEHIJIAMACH WCCUKIUKHUHT Y3aTHIIUIINA
Owian Oupra yTKa3ruyga MarHUT MaWJOHWHHWHT TapKAJIUIIN EKU 3appajap
muddy3usicu kabu xonucanapHu XxaMm MUKAopui TaBcudnaiian. [yHuHr yayH




KOMITBIOTEPJIM SKCIEPUMEHTHUHT JACTYPUl TabMUHOTHHHU SIPATHUILIA MABXKY
amMaJlii JacTypiap MaxxMyacuaH YHyMIIU (oi1aJaHuII JIO3HUM.

Onepanuon Tuszumiap . Onepampon tusuMm (OT) mHuma? Oneparyon
TU3UM KOMIIBIOTEp HIIra TYMHMPWIMIIK OuWjaH IOKJIAHYBYM IIyHAall Oup
JacTypku, Oy nactyp (oipamaHyBuMra KOMIOBIOTEpP OWJIaH MYJOKOT KHJIMII
BOCUTacH OYynuO Xu3MarT KWwiaau, YHMHI Oapua KypwiMajgapu HIIWHU
OOlIKapuIl MMKOHMHU Oepanu. OnepauuoH TH3UM €pAaMHuAa TE3KOP
XoTupazaH (QoWJaNaHuIl, AUCKIAPAArd MAabIyMOTIApHH  YKUII  EKU
MabJIyMOTJIApHU JWCKIapra Wuruml, ¢aimapad kyuupuim ¢Exku Oocmara
YUKApUII aMalluil JacTypiapHU Te3 IoKiIad uIira TYMIMpUII Ba OOLIKapyBHU
yJlapra y3aTHlll, OlIepaTUB XOTUPaHM JJaCTyp UIIM CYHTHUaa Oymarud siHa y3ura
OJIMIII Kabu unuiap O6akapuiaiu.

OT — KOMIIBIOTEP/IA MIIJIOBYM 3HI ACOCHUN NAacCTypHil TabMUHOT, HHCOH
Ba KOMIBIOTEP Opacuparu MyJoKOT “kynpuru . OnepanroH THU3UMCH3
KOMIIbIOTEp HIUIamManad. OnepanuoH TU3UM KOMIIBIOTEPra YpHATHITaH
Oynanu Ba yHUW 3apyp Oynranjma y3raptupuil MyMkuH. Microsoft Windows,
Apple Mac Os X u Linux 5Hr KEHr TapKajlraH ONpPEALMOH TU3UMIIAP
xucobnanaau. Kommnerorepaa MoaeIaliTUPHUII YUyH KaliCl OonepalyioH TU3UM
axmm? by caBoira sxaBo0 KYHWITaH Ba ednaéTrad Macajiara OOFIIHK;

Anoxuna kommsrorepiap (PC) Windows, Linux, Mac OS
Kracrepnap Linux
CynepkoMmbroTepap Unix, Linux

- MaBXyJ KypuiMa Ba )KUXO03J1ap;
- NacTypyuil TAbMHUHOT;

- CTaOMJIINK;

- HaTXanap TaxJIMIN Ba
TaKAUMOT

Xucobra OJIMHUINY Kepak Oyiraxn
napameTpiiap:

dusukaga KeHT KyJulaHaauraH aactypiam Twuiapu: Fortran, C/C++,
Java. Kalicu nactypiaiil TUJIMHY UILJIATULT Kepak?

e TanJOB Kyimiran Ba e4miaéTrad Macaiara OOFJIuK;

— COHJIA MOJICJUTAIIITUPUILI;

— TU3UMJIM JAacTypJal;

— Web nactypiari;
® MaBXYyJ JIacTypHil KyTyOXOHa Ba KoJjiap
e Taxpuba, Majaka.

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




Ha3zopar caBosuiapu

Moneap HuMa?
MopemmamTupuin aerasaa HuMa TyITyHUIa u?

Mopenmnamtupuigad Makca Huma?
Monennapau KaHnai cuHgIapra axpaTuil MyMKAH?
Monemnnapra TymyHTUPHUII OCPUHT.
MatemaTHK MOJEIIAIITUPHUII HUMA?
Komnerorepia MoieiamTupuIn Huma?
Xucobmam ¢pusukacu HIUMa?
9. UmwuTtammon Mojeb HUMa?
10. MaremaTuk MOJIENIb KypHUIIl Y4yH HUMaJIap Kepak?
11.  Vpraaumaérran o6beKT, xKapaéH KU TH3HMHU MATEMaTUK M(OAaNall
HUMajapra O0FIuK?
12. MaremaTuk MOJICJIHU TaHJaIl OOCKUYKAa HUMATap aHUKJIaHa 1?7
13. KommbloTepaa  MOAEUIAIITUPULIHUHT  acOCUH  OOCKUYJIApUHU
TYIIYHTUPUHT.
14.  OnepauuoH TU3UM HUMA?

ONOOOThowWN
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2-MAB3Y: ®U3UK KAPAEHJIAPHU MOJEJTAITHPHIIJIA AXBOPOT-
KOMMYHUKAIUA TEXHOJOT'UAJTAPUIAH ®OUITAJTAHUB TABJIUM
CUDPATHUHMU OLIUPHUILI

PE’KA
2.1.  Unmun oacmypraw muiiapu.
2.2. QDuszux olcapaéuiapHu  MOOELNAUMUPUUOA  DNIeKMPOH  MABIUM
pecypiapu YpHu 8a YIAPHUHS MAXIUTU.
2.3. Dusux scapaéunapuu MOOeINAUMUPUILOA OMMABULL OHAAUH OYUK
Kypcaapoau (ouoaraHuu.

Tassnu n6opanap: susyauiawmupuw, Pascal, Fortran, Delphi, Java, C++,
PhET (Physical education technology), Crocodile Physics.

2.1. Unammuii gactypJam TWILIapu

3aMOHaBUH APOUT TajabalapHU YKUTHUILA TypJuya YCyJUIapHU
TaI0WK OSTUIIHU Tanad Kwiaau. Busyamnamrupuimn — bu3uK Xxonuca Ba
KOHYHJIADHM YYyKyp aHIJIalll Ba TYUIYHUIITa MUMKOH O€pyBYM TabJIMMIArd
acocuit ycymuiapaan oupuaup. TymryHuin Kuiiue Oyiran TMMHAMHK OOBEKT Ba
XOJIMCaJapHW, CTaTUK  TacBUpJapra Kapad  V3JIalTUPHINIAH  Kypa,
BI3yaJUTAIITUPUIIT  €pAaMHUIa YpraHuml sximm camapa Oepamu. Pean
naboparopus MIAPOMTH XaMma TaxpuOalapHU XaM YTKa3HIl HMKOHUHU
oepmaiinu. IllyHMHr y4yH, TabJuM >Kapa€HUra YKUTUIIHWUHT aHbaHABUUN
Mabpy3a, aManuéT, cCeMUHap Ba Ja00OpaTOpusi MAILIFYJOTIApU KYPUHUILIAPU
Ownan Oup Karopaa uHTepdaos MOACIIAIITHPUIL YCYJUIAPUHUA KUPUTHUII
3apyp.

AnbGatra, OyHgali KOMMBIOTEp MOJAEIJIAPH, MdacTypJialll TUJUIApU
épnamuaa taiépnanaau. Tabuuiiku, caBoj TyFuiIaau, 0y Makcaaaa Ous Ouiaraxn
Kym1ab  jgactypiam  TWwuUlapgaH Kailk Oupu  oHr sxmucu? MHconmap
cy3namagurad TaOMMil TUJUIQPHUHT SHT SIXIIKMCH OYJIMaraHuJek, JacTypJall
THJTADUHUHT XaM JHT SXIIUCH HYK .

KommnbroTepia gactypnam 0y — KOMIBIOTEp MHUKPONPOLECCOPU YUyH
Typau OyHpyKiaap Oepuill, KauoH, Kaepaa HUIMaH! Y3TapTUPHII Ba HUMAJIapHU

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




KUPUTHUII EKM YUKAPUI XaKuaa Oyhpykmiap Oepuraup. Jlactypmam Tumiapw,
OHT KEHI TapKaJraH JacTypjall TWUIApU Ba yJIapHUHT Gdapku, Xamjia,
JacTypiamiHu  ypranum wymnapu  kyn. Kommrorep ayHécuma Kyruiad
JACTypJall TUJUIApU MaBxyn OYIuO, JacTypiall Ba yHra KU3UKYBUMJIAp COHU
opTHO GopMOKIa .

bup xun typnaru umHu 6axkapaguran gactypiapuu Basic, Pascal, C Ba
Oomka Twapaa €3um MyMkuH. Pascal, Fortran tunnapu yHuBepcan Tuiiap
xucobmanaau, Cu Ba AccemOiep TWUIapyu MalliHa THJIWTA aH4Ya STKHH TAJUTIAp
Oymmb, Kyiim €Ku Yypra mapakaad TWUIApAWpP. AJTOPUTMHUK THUJI HWHCOH
TUJUIapUTa KaHYaJuK SIKUH Oyica, y THITa 0Kopu 0apaxcaiu TAN TeHnumaan.
MamuHa TWIM 3ca SHT nacmku Oapadcanu Twiaaup. MammHa Tumua Oy
COHJIap/IaH UOOpaTIUP.

Ky#in nmapaxkanu nmactypiam TWIM aH4a Mypakkad OYnul ynap xKyna
Maxcyc coxajiapJa MIUIATUIAIU Ba YIAPHUHT MyTaXxacCHUCIIapu XaM XKyJa KaMm.
YyHkn KylM Jgactypiaml TwUlapu (MmacanaH: accemOiep) KynuHYa
MUKpoOTpolieccopiaap OuiaH Uiianga kepak oynumu mymkud. Opataa Typiau
JAcTypjall HWUUIApY YYYH IOKOpU Japa)kald JacTypiall THIHJIAaH KEHT
doitnananunaan. KommberoTepiap »HAM l03ara KejiraH NaiTaa mIporpaMmma
Ty3ulga, ¢akar MalliHa TWUIAPUAA, S’bHU COHJIAp €pAaMuia KOMITBIOTEp
OaxapuIy Kepak OYJraH amMaJUITapHUHT KoJjlapujia KupuTwiran. by xomma
MalllMHA yYyH TYIIMHAPJW CaHOK, cucTeMacu cudaruaa 2 jauk, 6 JHK, 8 JHMK
caHOK cuctemanapu OVynrad. IIporpamma Maskyp CaHOK CHUCTeMacHaaru
COHJIap BOCUTACH]1a KUPUTUJITAH.

Oxopu papaxkanu jacTypiami, MaliMHa TWJUIapura Kaparasjaa
MaligHara Mocjiamrad (MyHanTupwirad) Oenruiau KoajJapaard THUiap
xucoOnanaau. bearunap xKoamamTUpUITaH THWUIAPHUHT aCOCUN TaMOWUILIapU
IIYHJAKH, YHAAQ MallliHa KOoJjIapu yiapra Moc Oenrunap OuiaH OenruiiaHasy,
XaMJla XOTHUPaHU aBTOMATUK TaKCUMJAIl Ba XaTOJapHU TallIXUC KUJIUII
kupuTwirad. bynnain mamunaa mocnamrad T - ACCEMBJIEP tunu HoMuHM
onau. Omaraa gacTypiianl I0Kopu caBusiy gactypuam triuiapu (Delphi, Java,
C++, Python) Bocutacuma amanra ommpuiaaad. by macTypiaml THUITAPHHUAHT
CEMaHTUKACH OJlaM TUJIUTA SIKWHJIUTH Ty(Qalian JacTyp TY3HUI KapaCHU aH4a
OCOH K€4aju.

Kyn nmnarunaaurad gacrypJaam tuuiapu. bus xo3up Ounaauran Ba
WIUIaTauraH TWUIAPHUHT Oapyacu NIy rypyxra maHcy0. Ymap HHCOHTa

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




"rymryHapiu" Tiaa €3unaau. UHMmM3 THIMHA XM OWTyBUMJIAp MpoTrpaMMa
KOJMHU KHWIHAJIMAacJaH TYIIyYHHIIapu MyMKuH. By rypyxra Basic, Pascal,
Fortran, Algol, Cobol Ba x.k. Trmaap kupagu (KYMUUINCH XO3UpAa ACSpiIu
KYJUIaHWJIMaiu). OHr OWpUHYM TMaiji0 OyiraH TWIapaH TO XO3UPrU
3aMOHABUH TWIJIapraya MILIaTUII MyMKUH. JIEKHH, X03Upru wed TeXHOJIOTUs
opkanu unutadguran twutapaa (PHP, ASP.NET, JSP) Oywmait mactypiap
Ty3wniMaiau. YyHku OyHAal NacTypiIapHUHT MIUIAINK yYyH siHa Oup amanui
nacTyp unniad TypHIIM Kepak. XO03Wpjaa, amalnuii mactypiap, acocan Visual
C++, C#, Borland Delphi, Borland C++, Java, Python kabm Twmnapna
Ty3UIAIH .

Kymummuk Delphi™ nan  doiimananagu. ByHusr acocuii caGa0u:
COJUTAINTY, KOMITIOHEHTJIAPHUHT KYTUIUTH, UHTEPHEHUCHHUHT TYIIYHAPIUIUTH
Ba X.K. Delphi ma OupuHuYM WIIaraH ojaM XaM KaHaKaaup JacTyp TY3HIIH
ocoH keuaau. Jlekun, Windows na nacTypHUHT WIUIAIIM aHYa KUHWH OYnamu
(komrnonenTnapuuar  kymurd  Ba APl dynkcusimapu  nmactypaa
KypcaTtiimaciuru ydyH). SlHa Oup Tapadu, Delphi (Pascal) omeparus
XOTHUPaHM TEXAIlra KeIraHJa aH4ya OKCanau. YHIa y3rapyBUYWIApHU OJIIMHAAH
IBJIOH KWIHO KYHUII 3Ba3Ura UIUIaTUIMAiAUran y3rapyBumiap Ba MacCUBIIap
XaM KoM 00 Typaju.

DHr keHr tapkaiaran gactypiam tTaau (Windows na) Microsoft Visual
C++ twumaup. Kymuunuk nactypiap xo3upaa 1y TWAIAA Ty3WIaau. Y MyMaH
onranga, C ra yxmam Tuuiap X03upAa Jactypiamiaa etakud. Jlespau xamma
3amMoHaBui TWLIapHUHT acocuaa C €ragu. bynman Tamkapu, Typaum
KOMIIBIOTEP YUHMHIIAPU Ty3UIIAA EKM KUYUK XKMIArd AacTypiap Tan€puanmaa
LUA script éxu JavaScript Tuiapu XxaM KeHT HIUTIATHIMOK/IA.

Xo3upru  KyHJa KEHI TapKaliraH KOMIIBIOTEp  JacTypJaliia
UIUTATUIIAUTaH JACTypiall TUJUTapuIaH 0a3uiapu Xakuia TyXTajacak:

Delphi —  nmacrypnam
Borland“ | | Tunnapunan oupu. Bopnann
dbupmMacu  TOMOHMJAH  MILIA0
gukapuiarad. Delphi  mactypnarm

THJIW WIUIATAIAIA Ba aBBaJJlaH
Borland Delphi maketu tapkuOura
kuputwirad. Ily Ownan  Oup

Enterprise

e katopaa 2003-itmnman  xo3upraua

TeeChart Components DDevExtensions 2.3

*‘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/




Ky utaHWIaéTrad 1y Homra sra oynran. Object Pascal — Pascal Twmnan 6up
KaHYa KEHTrauTUpHUILIAp Ba TYJIMPUIUIAD OPKAIA KEIWO YMKKaH OYynuo, y
o0BeKTra WYHANTHPWITAH JACTypJjiall TUIW XucoOJaHaau. ABBaNJIaH yHioy
gacTypiaam Myxutd ¢akatruaa Microsoft Windows amanuér TusuMu y4dyH
JacTypiap spaTHilra MyJDKajianraH, kedumadamuk sca GNU/LIinux xamaa
Kymmx TU3UMIIApU yUyH
MocnamTupuwian, Jekud 2002-idunru
Kymux 3 conmman cyHr wunuiabd
YUKApUII TYXTAaTWIIW, Kyl yTMau 3ca
Microsoft. NET tusumuam Kyiiab
KyBBaTJIAIIH TYFpUCH/IA BJIOH
KUAJTUH]TH. Jlazapyc IPOSKTH
amanuérunaru (Free Pascal) nactypnam

T Delphi  mactypnam  myxuTtnna

G
& Ml'iiosoftlBasicao GNU/Linux, Mac OC X Ba Windows
[Enterarse EB-on CE mmardopmanapu y4yyH JacTtypiap

- SIpaTUIIIra UMKOHUAT Oepaju.

Visual Basic — Microsoft koproprusiian JgacTypJjiall THJIM Ba YHHHT
y4yH JacTypiam Myxutamp. Y BasiC maH kym TymiyH4amap OJIiId Ba Te3
pacMiau  uHTepdeic OwnaH gacTypiap TapakKKUETUHU  TabMUHJIANIH.
Maiikpocodtaan Bopuc Visual Basic NET 2002 #innna maiigo 6yimu.

Java® macTypmam THIIM - SHT SXIOM JacTypliall TUILIAPUAAH Oupu 6Yuo
yHIIa KOpPIOpAaTUB Japakaaaru
MaxCyJIOTJIapHU(AACTYpJIapHU)  SpaTUII
MyMKuH. by nmactypmam  tunum Oak
JacTypiam TWIM acocuaa manmo OYiiau.
Oak pacrypnam  Tunu  90-HuIapHUHT

oommaa CyH MukpocucTteMC TOMOHMJIaH
matdopmara (OnepaniioH TU3UMIa) OOFJIUK OYyJIMarad XoJja UIUIOBYM SHTH
aBJIOJl AKUIM KypUJIMaJapuHU SIPATHMIIHMA MakKcaJ KuinO xapakar OoluiaraH
sau. bynra ospunmm  yuyn CyH xoaumnapu C++ HHM  HIIATUIIHUA
peXanamTupauiap, JIeKuH Oaw3u cababmapra kypa Oy ¢uKkpugaH BO3
keuumiau. Oak myBodaxkusTcu3 yukau Ba 1995-iimnna CyH YHUHT HOMHMHHU
Java ra anmamrrupau, Ba yau WWW pUBOXKIaHMIINATA XU3MAT KWIAIIW y4yH
MabBIyM  Yy3rapummiap — Kwmmgd.  Java OObekTra  MyHanTUpHITaH
nactypnami(OOP-object oriented programming) tuiu Ba y C++ ra anua

* https://www.java.com




yxmam. DHr KyI 1ya KyHuiauran xaroiapra cabad OyiyBur KucManapu oiaud
TanuiaHuoO, Java mactypiiail TWIA aH4a COAAIallITUPWIIN. Java Koj €3uiran
daiuiap(*.Java OuinaH HHUXOSJIAHYBUM) KOMOWIALMSAAH KEeWMWH  OaiT
xona(bytecode) ra yramm Ba Oy OaWT KOJ HMHTEPIPETATOP TOMOHHJIAH YKUO
IOPTU3IUPHIIA]TH.

C++ — TypaM Makcamiap ydyH MYyJDKaJIaHTaH JacTypliaml TUIIH .
1979-tiumm benn Jlabcma busippe Ctpoyctpyn Tomonmman C  macTyprard
TWIMHUHT UMKOHHsATIapuHH KeHratupum Ba OOP (OOP-object oriented
programming) XyCyCUSTHHH KUPUTHUII MaKcaIna HIiad YHKapHITaH.

Boumpga ,, C with Classes " ne6

atanrad, 1983-fiuam Xxo3upru HOM OuWiIaH
s oﬁ_w apau C++ ne6 y3raptupwiran. C++ C na
Visu al C++. 2010 €3WwiIraH JacTypJlapHU KOMIOWJIALMSA — Kuja
Express onanu, ammo C koMmwisiTopu Oy XycycusiTra

sra smac. C++ TuiM onepanuoH TU3UMIIapra
aJoKamIop  KUCHMIIApDHH,  KIIHEHT-CEPBEP
JNaCTypJIApHH,  KOMIIBIOTEp  YWHWHIIAPWHH,
KYHJIQJIUK IXTUEK A KYJUIaHUJIaUural
JacTypJIapHU Ba LIy Kabu Typiu Makcajiapaa
UIUIATUIAUTaH JacTypjapHu UIUIa0 YuKapuIlia KylaHUIau.

2.2. ®u3MK KapaéHJIaAPHU MOJAEJIAIITHPHIIAA YJIEKTPOH TABJINM
pecypJapH YpHH Ba yJIAPHHHT TAXJIHIA

AXOOpPOT-KOMMYHHMKAIMsl ~ TEXHOJIOTHSUIAPUHUA ~ (U3HMK  KapaéHJIapHU
MOJCJUTAIITHPHUINIa KYJUTalll acoCaH WKKA XWI KYpUHUIIIA amMajira
omupuinaan. bupuHun maptu Oy TEXHUK KUX037ap Oyica, UKKUHYM IIapTH
3ca Maxcyc JacTypHuil TabMUHOTIAp OMJIaH TABMUHIAHTAHIUTUAUD. TEeXHHUK
KUX037ap OWIaH TabMUHJIAHTAHJIMK: KOMIIOTEpPJAp, TapMOK KypHJIMalapH,
IOKOPHU TE3JIMKJIAard HHTEPHET TapMOKJIApH, )KUX03J1apy Ba X0Kas30.

Crocodile Physics

. Crocodile Chemistry
Crocodile Technology
Crocodile ICT Crocodile Mathematics

Interactive Physics
* https://iso

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

|




JlacTypuil TabMHHOTTa: MaBKyZ KypUIMaJapHU HILIATAIUraH JaCTypUl
TabMHUHOTIApJaH TOPTUO IIy coXa yYyH MYIDKaJIJIaHTaH JacTypiap TYIUIaMu
KHpaIy.

CYHITH WWIapaa JKaxOHJAard €Takyd YHUBEPCUTETIApiaa KYJUIAHWIUG
kennHaétran MHTepHeT €ku MHTpaHEeT TapMOFM OpKalM AIEKTPOH IIAKJIIArd

-4

INTERACTIVE SIMULATIOMNS

INTERACTIVE SIMULATIONS
FOR SCIENCE AND MATH

Over 315 million simulations delivered

o Play with Simulations

‘ % Teachers Register Here ‘
[~

Faraday's Law

DONATE TODAY

Founded in 2002 by Mobel Laureate Carl Wieman, the PhET Browse Activities FPhET is supported by...
Interactive Simulations project at the University of Colorado
Boulder creates free interactive math and science simulations. Share your Activities ®
PRET sims are based on extensive education research and Tips for Using PhET cnn@[l“n
engage students through an intuitive, game-like environment - -
where students learn through exploration and discovery. B —

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

TabauM Typu Elearning (97eKTpoH TabluM) aTamMacd OWJIaH KUPHO KeJJu.
OJNEeKTPOH TabliUM — axO00pOT-KOMMYHHUKAIUsl TEXHOJOTHUIApH acoCUaaru
TaBJIMMHUHT TYPJU KYPUHUILIAPWHA aHTJIATYBUM KEHT TYIIyHYaIup.
DNEeKTpOH TabJIMMHU TalIKWUIAIITUPUIIHUHT KYNTWHA MaHOalapu
opacujaH Kyhiunarunapuu kypcarum Mymkus: PhET, Crocodile Physics.

s Coponiie Chps 3 Elemenday Edisos - I0esignd ]

R : = v i
EIMMNEEE==EELIREE R |
circuits o . . . . batteries
flashlights - - : | dimmers
||
create a circuit
* https://www.coursgera.org/ u ﬂﬂ

For Halp praga F1.




2.3. Du3mk kapaéHJapHU MOJE/LUIAIITHPUIIAA OMMABHI OHJIAWH 0YMK

KYpCJ
yp n simulations deliversd
apaaH
()
orin
aJ1aH Support PhET's Annual Campaig Donate Today
NI
:_ome; . For Teachers = Browse Activities
Flm:_ atiens Simulations Types Levels Languages
- orT_ Ear:h ‘IEI“ PhET < | [All Types - | |All Levels ~ | Belarusian -
ips for Using [l |Lak K-5 Bengali
P h ET ¢+ Browse Activities HW MS Bihari
; Share your Activities Area Builder CQs HS Bislama
(P h SI My Activities Arithmetic Demao UiG-ntra Bosnian
y ¥ Atomic Interactions Other UG-Adw Breton
Workshops Balancing Act Grad Bulgarian
Cal Hew to Run Simulations Balancing Chemical Equations. - = || Other = | Burmese -
Troubleshooting Oplional tex search

educa FAQs

For Translators

tlon Donate

Research

techn About PhET
ology)

Pleaze salect simulations, types, levels or languages and press browse’

et TPIDIKN JACHONDLT BACCTORMNS OF Bemens - FherunTeAL NG CTOXAD
Konopa == X L
A0 LJ
YHUBEPC %ie__g_ "
I,
unuiad e —— REETET s s tommeromorm |
T z 0
YUKHAJITA _ s
. == ]

- r——
fainal Lo vy ) ek
B e—— 5

JacTyp.
VYHna
busuka,

23Qeny Ronseps

XUMMUH,
ouoJsor

Hs Ba

Oo1ka
(dhannap

“ https://phet.colorado.edu/en/simulations/category/physics
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uHTepha0T  WIMHUH-TAAKUKOT MOJEIUIap HUFUHAWCH  VKUTHII  y9yH
MYIDKalJaHraH, ynap sHrujganu0 Ba Ooimtunubd Typunanu. bapua mozpeniap
uHTep(aon, Kepakiu IKUXO3JTapu MaBxXyad, Tajgabamap TOMOHUIAH Te3
TyliyHuiIaaun Ba Y3namrupuiaau. Caidt ouuk Ba http://phet.colorado.edu/
VHIAH OHpKUH (QoijanaHuin MyMKWH, ITyHHHTAEK, offline BapuanTH Xam
MaBKy/I.

Crocodile Physics” —  mactypu Kywim cumymsatop Oyam0, ¢usmk
KapaCHIapHU  MOJC/UIAIITHPUIIN  Ba  (DU3MKAHUHT  MEXaHUKA, OJIEKTP
3aHXKHUpIIap, ONTHKA Ba TYIKUH XOAMCAIapH Oyiumiiapura oWz Takpubaiap
SpaTUIl Ba Ky3aTHII HMMKOHHATUHH O€pyBYM JacTypaup. by mactypnan
Japciapa HHTePAKTUB JI0CKa OPKAIX MAIIFyJIOTIAPHU TAIIKIII STUII MyMKHUH,
IIYHAHTJICK MYCTAKWII UIII CU(PATHIA [IIAXCUH KOMITIOTEeP/1a UIUIATHII MYMKHH.
By kywin nmactyp (QU3MK XOAMCAJIApHU Ky3aTHII, TaXpudaaap YTKa3wil Ba
TYpAH  MYpaKKaOJIMK  Japakacuaard skapaHiapHd  MOJCIUIAIITHPHIIL
UMKOHUSITUHH Oepajiu.

2 Crocodile Physics - sin titulo
Archivo Editar VYer Escenas Ayuda

- H G X203 ! %01 v x10

- Electrénica

?, Optica
I Espacio dptico

I 1Diagramas de rayos
Marcador de objeto ce
Marcador de objeto lej.
Pantalla

OOw

N/ Fuentes de luz

_J Lentes

A %
»¥ | Espejos

'.
3 Objetos transparentes

+ Escena2 & Escena3 < >

Velocidad: x1 100% 00:00:18

Yoy mactyp Crocodile Clips Ltd Tomonumma 1994 #mnman Oepu
TAaKOMUJUTAIITHPWING KeIMHMOKIa. JlacTypJaaH Macajia €4MIiia, BUPTYa

naboparopus WIUIAPUHM Ba HAMOWMMIN Ta)KpHOaJapyWHU TAIKWUTAIITHPUIIAA
KeHr Qoipananca Oymamu. By mactyp TabiuM TH3UMUAA TYFPU MabHOJA
WHKWI00uM  y3rapunmiapra onau0  kenau.Jlactyp  ¢dusukaHuHr — Gapuya

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




Oynumiapu OwiaH HIUIANI, XapaCHJIApHU YyKyp YpraHull WMKOHMSITHHH
sIpaTa/Iu.
Ha3zopat caBoJuiapu

. Kannaii unmuii nactypnam tuiapu 6op?
. Ky nmnatwnaguran mactypiiant THDIapy?
. Visual Basic macrypmamr tuimra u3ox 0epuHTr?

. C++ mactypnam Tiimra u3ox, OepuHr?
. Elearning numa?
7. Buptyan naboparopus UIUIAPUHU SPATUIT HMMKOHHUSTHHU OepyBuUd
cuMysiTopIiap?
8. PhET (Physical education technology) kangait mactyp?

1
2
3
4. Java pacTypiaii TUIUTa U30X, OepHuHT?
5
6

9. PhET (Physical education technology) macTypuHUHT UMKOHUSTIAPH?
10. Crocodile Physics gactypuHHHT HIMKOHUSTIApH?
11. Crocodile Physics Hrma Ba y Ka4oH HIILIaTHIAIN?

doiigaJaHUITaH a1a0ueTaap

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. 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/
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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/

IV. AMAJIUH MAIIFYJIOT MATEPUAJLJIAPH

1 — AmManuii MaIIFyJIoT:

PhET myxutuHu ypHaTHIl Ba co3iaml. Simulations nioBacuaan
(poiizasaHuII Ba MOCJIAIL.

Nmpan makcan: Ousuk xapaCHIapHU KOMIBIOTEPIa MOACIUIAIITHPHUIIT
y4yH Kepakyiu OViraH HMHCTPYMEHTAJl JAaCTypui BOCUTAJaApHU YPHATHUII Ba
JacTIa0KKU WIIOBAJAPHU SIPATUII KYHUKMAalapura sra OVIIuiLL.

Ymly amanuii Ui 1aBoMuia KyHuaarujiapHyd 0aapuil JIO3UM:
e PhET Interactive Simulations au ypHaTHII

e Java Hu ypHaTu

e Crocodile Physics nu ypHaTuii

e Yenka uu ypHaTHIII.

Kepakiu Oynran mactypuii BOCHUTAJIApHU VPHATHIN Ba CO3JAll KyHuaaru
KaJamJjap OujaH KypcaTUiraH:

» l-kamam: PhET Interactive Simulations Hu ky4uupu0 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 uu ypHatuin

HNunm 0akapuiln y4yH HaMyHa
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Java Web Start

Downloading application.

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

Crocodile Physics 605

YcranoButb KoHcTpykTop no ¢hu3mke

Crocodile

Physics

www.crocodile-clips.com

i Crocodile Physics 605 (RU) - InstallShield Wizard x]

Bac npuBeTcTByeT nporpamma InstallShield
Wizard gansa Crocodile Physics 605 (RU)

Mporpamma InstallShield{R) Wizard BEINONHWT YCTaHOBKY
Crocodile Physics 605 (RU) Ha KoMnetoTep. ANa NpoacmkeHna
HaxMUTE KHONKY "danee”.

-

Crocodile
PhYSiCS MPEAYNPEXAEHME: A4aHHaA NpOrpamMMa 3aliMILEHS 3aKOHaMH

ob AETOPCKHX NP3Bax K MEXAYHAPOAHBIMM COrNaleHHAaMH.

[ Aanee > ] [ OTMEHA ]




B3 0 Crocodile Physics 605.1 - He inue H3anupogaHo @

Crocodile Physics 605.1
Céopka: 20070905_3
Nokanuzosaro: 340 «Hoebik ducks

3o nporpamMmHoe oGecneyeHue He SIMLEH3UPOBAHO. Ina AUUEHSUPOBAHWA WENKHWTE,
NOKaNYHAcTa, «M3MEHUTE AMUEHSUIOS U BEEAWTE BaLUE MMA W AMUEHSMOHHBINA KOa,.

W 3MEHUTE AHUEHSMIO

Ecau Y BAC HET KOAa NMUEH3HW, NOXKaNYHCTa,
WENKHWUTE 30eCh, YTOObI YSHATE, KaK £€ NONYYUTE.

ApTopckoe npaso © 1998 - 2006 Crocodile Clips Ltd.
3TOT NPOAYKT 3aWMWEH B COOTBETCTBMM C MEKAYHaPOAHBIM 33KOHOM 06 SBTOPCKOM NpaBe.

www.crocodile-clips.com

3akpbre

Ha3zopar caBoJsiapu

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 saru AHapous Jiodnuxa sspaTuiau, Ba yioy
JOMMXa UIITa TYIMIUPUITaHIaH KeHUH sipaTuiiaurad gaiiim Kaepaa
(JTOMMXaHUHT KalCH TarKacu/a) sxoumamann?

5. Yenka na stHrU noiinxa sipaTwiay, Ba yily J0oMnxXa uiira
TYIUPUIITAH/IaH KeUUH sipaTuiaguran (aitiv kaepaa (JIOMMXaHUHT Kaiicu
narnkacu/a) sxoamanu?

TaBcuss KWIMHAAUTAH agaduéTaap

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
http://www.yenka.com/

2-AMajuii MalIFyJIoT:
PhET Interactive Simulations Ba Crocodile Physics nan ¢goiinasanuim

HMumpan maxkcan: PhET Interactive Simulations mactypuma ¢dpusukanuHT
Typau Oyaumiapura OuJ BUPTyal JiaboparopusutapuiaaH  ¢oimamaHuIn
kyHukMmamapura ora Oymum. Crocodile Physics mactypm wmyxutuma
(bU3UKaHUHT TYpJH OYJIUMIIapura oujl JlabopaTopusl UILJTAPUHU SIPATHUIIL.

Macananuur kyiuammm: TUHTIIOBYM BapuaHT Oyiinya Oepuiiran
noituxanu PhET Interactive Simulations gacTypuia uniad YuKUII Ba HaTHXKa
OJIUIITHU JIO3HM.

Nau 0askapuil y4yH HaMyHa
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V. KEMCJAP BAHKH

Munn-keiic 1. “Taakukor”

doTodrddexT KBaHT bu3uKacuHU
gpaTWiIMIIMra  acoc  Oynran  (QyHAamMeHTal
xoaucanapaan oupu xucobmaHaau. DOOTOTOKHUHT
Tymaétrad EpyrIMK 4YacToTacura OOFJIMKJIUTUHU
TaJKWK 3THIL Y4yH, aHUK Ba TaOuuil ¢annap Oyitnua

BUpPTyall JjabopaTopus HUIUIapU Ba HAMOWMIII

TaxpubamapyuHu sSpaTUIl MMKOHUATUHU OEpyBUM TEJAAroruK JacTypuit
BOCUTAJIAPHU KYJU1a0 YHHHT KOMITBIOTEP MOJICIIMHU Tal€piiaHT.

1. ®ororddext xomumcacu KOMIBIOTEp MOJIEIM  Y4YyH  BUPTyal
CUMYJIATOPHU TaHJIAHT.

2. Bupryan naGopaTopusiHd WINTa TYIMIMPUIT YIyH OakapuiaJIuraH
UIIUTap KeTMA-KETIMTUHU OCIITUIIAHT Ba KEPAKIIM HATH)KAJIAPHH OJIHHT.

3. TagkukoTnap HaTvKacu Oyinda xynocanap TauépliaHr.

Munu-Keuc 2

Kommnbrorepna mopemnamrupuimn yayH PhET Interactive Simulations
Bepcusic unuiad yukwiau. Papas kunainnk, CU3HUHT KOMIBIOTEPUHTH3/IA
Java munr 3.3. Bepcuscu ypHatmiaran. Cusz PhET Interactive Simulations au
KOMITBIOTEPUHIU3Ta YpHATUO Oupop Oup 1abOpaTOpUSHU UIITa TYLIUPMOKYH
OYJTraHWHTU3/Aa XaTOJIMK KeIUO YMKIU, SbHU Java wioBa unuiamaau. bynmait
mapoutiaa Cus KaHgai uyn tyracus?

1. Keiicmaru myaMMOHHM KeNTUPUO 4YMKapraH acocuil cababiiapHu
OeNruIaHr.

2. Bupryan naGopaTopusHM ~TYfpU UIIra TYUHUPUID  Y4YYyH
OaxapuiIaJuraH UIiap KeTMa-KETIIMTHHN OCIITHIaHT.

Munu-keiic 3. “Taagkukor”

backerbon ViuHuMAa VYUMHYMHUHT WHAYBHAyal MaxopaTd KaTTa
axamusTra sra. YilmHuu OacketOoia caBaTdyacura y30K MacodaaaH xam TYIHH
aHUK TYLIMPUILIN OapyaHu JI0J1 KOJIAUPAIH.




KomneloTep monmenu €paamuaa 1y Kapa€HHM TaAKUK ATHO KEepakiu
HaTWXKaMapHu ojuHT. backeTOoy TYymWHM caBaTra Talulall Y4yH KOMIIBIOTED
MOJICJIMHUA BHUpTyasl Ja0opaTopusi HILJIapd Ba HAMOWHUIN TaXpuOallapHU
SpaTUIl UMKOHUSITUHU OEpyBYM AACTYpUl BOCUTAIIAPHU KYIJ1a0 sSpaTHUHT.

1. KoMIibroTep MOJIENH Y9yH BUPTYaJl CHMYJISITOPHU TaHJIAHT.

2. Bupryan naGopaTopusiHM HIlra TYIIHUPUII YUyH Oa)kapuiiaJuraH
UIUTap KeTMA-KETIMTUHU OCJITHIIaHT.

3. a) orwmm OamaHmur; 0) OTHII OypdYard; B) OTHJIMIN Y30KJIHTH T)
TE3JIUTUTa OOFIMKJIWK HATWKAJaApUHU OJIUHT. TaIKUKOTIap HaTMXKacHu Oyinda
XyJiocaJiap Tau€pasr.

Munu-keiic 4. “Taagkukor”

Orup MeTaymapiaH Tal€piaHTraH KeMaJapHUHI CyBJa 4YykMai cy3u0
IOpUIIHM, XaBO IIapjiapy Ba Iy KaOW KypuwiMayiap ApxuMe] KOHYHU acocuja
UIUIAINMHA SIUTranMu3. by kangail konyH? by xoaumca CyloKIHK Ba
YKUCMHUHT KaliCH TTapameTpJiapura OOFInK?

KomnerloTep Monenu €paamujaa mry >kKapa€HHU TaAKUK 3THO KEepakiu
HaTWXaMapHu ojuHT. KoMmmbroTep MoaennHM BUpPTyan jJabopaTopus UILIApU
Ba HaMOWHUIN TaXpuOamapHU spPaTUIl HMKOHHUSATHHU OCpyBUYH HACTypHUit
BOCUTAJIAPHU KYJUT1a0 SPaTHHT.

1. KoMIiproTep MOJENH Y9yH BUPTYaJl CHMYJISITOPHU TaHJIAHT.

2. Bupryan mnaGopaTopusiHd WIra TYIIUPUIT YUyH Oa)kapuiiaJuraH
UIUIap KeTMA-KETJIIMTUHU OCJITUIIAHT Ba KEPAKJIM HATUXKAJAPHU OJIUHT.

3. TagkukoTiap HaTHXacu OVitnda Xynocanap Tau€pJiaHr.




VI. MYCTAKNJI TABJIUM MAB3YJIAPHU

MycTaKuJ UITHA TAIMKWI 3TUIIHUHT MIAKJIA Ba MAa3MYHH

THUHIIIOBYM MYCTaKWI UITHU MyalsiH MOJIYJIHH XYCYCUSATIApUHHU XucoOra
ONITaH XOJAa KyWugaru Imakuiapaad Qongananub Ta€pnamm TaBCUs
STUNAAN:

- MEBEPUN XyXOKaTIIapJaH, YKyB Ba WIMUN agaduétiapaan (oiiganaHuii
acocua MOAYJ MaB3yJIapUHU YpPraHUIIL;

- TapKaTMa MaTepuasuiap oyiinya Mabpy3ajiap KUCMUHH Y3l THPHUILL;

- aBTOMATJIAIITUPWITaH YpraTyBud Ba HazopaT KWIyBYM JacTypiiap
OunJIaH MIIJIAIIL,

- Maxcyc agabuétnap Oyinda Moayn Oynumiiapu €K MaB3yJiapu yCTHA
UIIant;

-TUHTJIOBYMHHUHT KacOuil caonusatu OunaH OOFJIMK OYyiraH MOy
OYnmuMIIapy Ba MaB3yJIapHU YYKYp YpraHUIIL.

MycTakui TabJIuM MaB3yJiapu

1. KommbroTep ydyH orneparioH TH3UMIIAp TaxIHIIH.

2. Vnmuit mactypiam TWUIApU YYyH MYJDKaJUIaHTaH Tuiat(opMaaapHu
Ypranu® YuKuII

3. Moaennamtupuini y4yH yayH Java qactypiant TUITy.
PhET nan Mabpy3ana ¢oiigaiaHuiiL.
PhET nan amanuii Mamrynotiaapaana GonaiaHmIIL.
PhET nan Tayiaba MyCTaKu/I MIIWHU TAIIKKAJI 3TUIIA (DO TaIaHuIIL.
Crocodile Physics gan mabwpy3ana (hoganaHuIl.
Crocodile Physics qan amanuii Mamrynomiapaana GhoiaaHmII.

N Oh

9. Crocodile Physics mgan Tamaba MyCTakwJi HWINMWHWA TAaIlKWI DTHUIIIA
ol amaHuII.

10. Crocodile Physics na MmexaHuk XxapakaT KOHYHJIAPUHHU YPTaHUIII

11. Crocodile Physics na ontuka KOHyHJIApUHU YpraHUIL

12. Crocodile Physics 7a OM KOHYHJIapUHU YpraHull

13. Crocodile Physics na ®apaneii KOHyHJIapUHU YpraHuIl

14. Crocodile Physics na ®oroad ket KOHYHIapUHU YPraHHIIl

15. Crocodile Physics na Kupxrod KoHyHIapuHU ypraHuin

16. Crocodile Physics na ra3 KoHyHJIapUHU YpraHUII




VII. TTIOCCAPUM

NHram3 Tuamaarn mapxu

TepMmun Vi6ex TUIHJArH IIAPXH
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

MOJICJUTAIITHPHIII Ba

(U3UKaHUHT MEXAHHKA,

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

TaJKUK dTUJIAETraH
00BEKT/Ia HATYP
HKCIIEPUMEHTHHU aMaJjira
OIIMPUIITHUHT UMKOHU
Oynmmaras, BaKT
JITAaBOMUMJINTH KaTTa,
KuMMar, XaBdum Oyiran
XoJuap/a, peain o0beKT

(V]

YpHUTa alIMaIITUPUIL
YCYJIH.

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 OoIIKa 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
OTHUII; peall MaBXy .- . .
. . specific objective such as
Simulation 00BEKT MOJIEIINHU 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. A TABUETJAP PYUXATH

Maxcyc agaduériap

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.

HNuTepHeT pecypciiap
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/
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