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TADBDIUMIA AHTUYA HUTOX
Kuprm

@DaH — TeXHHUKAHUHI PUBOKJIAHUIIN Ba axX00pPOT TEXHOJIOTUIIAP
coXacugaru OpHUINUJTaH IOTYKJIAap WHCOHUAT OJIAWOA TYpraH TypJu
TYyMaH SHTHUOAH SHTA MyaMMOJIAPHU eJUINTra MMKOH Oepamu. Tabiaumm
TU3UMHUIA  VKYB  sKapaéHJIapMHM  TAIIKWJI  KWJIHIIHH  cudar
KYypcaTKHUWwiIapu Oyinmya sKaxX0oH aHgasaJapyd mgapaskacura KYTapHill,
TabJIIM KapaéHuga 3aMOHAaBUH eJaroruk Ba ax0opoT
TEeXHOJIOTUSAJIAaPHU KEeHT KOPUU 9THUIN METOOAUKACHHN SPATHUII J10J13ap0
yCIayoui MacaJjajiapgaH XucoOJaaHub, Oy V3MHUHT KY4JIM TabCUPHHUI
VTKa3aIu.

Dusuka dbaunan VKUTUIITA XOPHUKUMI Ba MaxaJInuu
KOMIIAHUSJIADHUHT X03Upaa dApaTaéTraH jacTtypiapu (KOMIIBIOTEp
IIporpaMMaJsiapy) KyHIAaH KyHTa Kymaiub copmorkna. 1y macTypiapaas
Oom3 yHymau omasiaHa OJIMOKIAMU3MU? JeTaH OMp YPHUHJIIN CaBOJI IAMI0
oyamm.

Illy foxkopumarm wMyJoxasajapHH obTHOOpPra o0oJamb, KaMHHA
XOOUMHUHTH3 OHMp Heua HWLIap JAaBOMHOA TYILIarad TasKkpuoaapu
OMIaH YPTOKJIAIINII MaKcaauaa 1y yeayoud KyanaaMauau Onuii MmakoMm
9bTHOOPUHTU3TA XaBoja oaTMoKaasap. [lyru amoxuma tabrugaad YTHIn
KepaKKH KyHuaa KeJTUPUJITAaH KOMIBIOTEP HporpamMmmajiapu OH3HUHT
JITC ura moc Tyramm.

Kamuna xogmMmuHrns pusmnka, MaTeMaTHKA, HHPOPMATHKA, XIMUSI
Ba OwmoJsiorusa (paHJAapHMHHU YKUTHIITA OHJ OyJAraH axO00poT pecypcrap
basacwHU TYILIAAMIAp, yJIapHHUHT adipumiapunanu (pusuka danura omn
nactypJiapHn) elearning.zn.uz Be6 caiiTura sxoiaamTupauIap.

Xosupaa Kyudummaru gacTtypJjapiaH poimaiaHraH XoJaa Mabpyaa,

aMaJIimii Ba JjabopaTopus Japcjapuia yTuO KeJIMoKaamMusa Oy JTacTypJiiap
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(MyITBMEIUATHN 9JIeKTPOH JapCIUKIIAp, MOJeJAIITHPYBUYH IacTypJap,

MaTeMaTHK TH3UMJAp) Kyiumarumiap:

Crocadile- clips komnaruscuauHr Crocodile physics, Crocodile

Chemistry, Crocodile ICT;

QOusnkoH KoMmonaausacuHuHT “OTkpbiTas pusukra’ 1-, 2- KHCMJIapH,
“ Ouauka 7-11 ka.”, “Ousura B kapTuHrax , “OTKpBITas
Marematuka 2.6. - “ILnmanumerpusa’, “ Crepeomerpust’, “ OyHKIIUN
u I'padurn”, Otrpertas Xumusa 2.6, Otkpeitas ActpoHomus 2.6,
Orxpeitas Buosorus 2.6;

Beginnings of Electronics;

TeachPro KOMIIAHUACUHWHT “PenteoHUK 110 nuauke”’
M

“Marematura”’, “I'eomerpusa’, “UuadopmaTtura’ ;

Interactive Physics;
WorkingModel;
Electronics Workbench;

Menmaxay3 KOMOAHHSICHHHHI KBecT yimamgapu @usuryc’,

“BapaboraJio!”;

PhET Simulations;

Pintar virtual.ab Wave ;

MathCad;

MatLab gacryp maxerwu;

Microsoft Office Excel ;

“Pemerurop mo pusure Kupmima u Medomms”;
“Kypc dpusuru XXI Bexa” Ba OoImika mactypJap.

Bynapman tamkapu sHa pu3nKa Ba MaTeMaTHKa (PAHUHHUHT Xap

oup Oynammura omn Macromedia Flash sa Microsoft Office Power Point
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MYXUTHOA SpaTUITaH aHUMAallMOH POJIMKJIAp Ba cjaimiap Oasacu
sIpaTHJITaH.

bus 0y mmmmmsna Cua Myxrapam asu3JIapHUHT OJIUH MaKOM
9bTHOOPJIAPUHTH3TA Interactive Physics  mactyp MaKeTUIaH
doiimamanguimay Ba (UMK KapaCHJIAPHU MOIEJIAIITHPUIIL OMIaH
TaHUIINO uumKaMu3. HKelmHrm wumniapuMmaga  Hacub orca  0OoImka
IacTypJapaa HILIAIL MJIMUHHA TaKIUM oTaKaKMU3.

By xamrapona yciayOumii YKyB KYJUIaHMAaHHUHT cHPATHHE Ba
MAa3MyYHUHU SHaga TaKOMIJLIJIAINITHPHUINTA KapaTHATraH TaHKUIUH QUKD
Ba MyJioxasajiap OWJIOUpraH ypTokKJjapra Myaliud OJOUHIAH V3
Tamakkypuuu Oowmnamgupanu. Dukp MyJioxasaJapUHTU3HH KyHHIATH

9JIEKTPOH moyTara 00pUITNHTH3 MyMKHH: vkhamidov@gmail.com
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1. 3amMoHaBHIT aX00POT TEXHOJIOTUAJIAPH —Ta'bJINM TH3NMHIA
Tabaum xapaéumma Ousmra GQaHMHA JKATHIIIA KeHT KYJJIaHUO
KeJIMHAETTaH JacTypJiap Kyuugarujaapaup-

Otrprrrasg @usuka 2.5 ., I kuem Ba 11 kuem

Wy 7-11 cuH@Iap yYyH MYJEEAIAHTAH MYyJIbTUMeOua-(pHU3UKa

Kypcu Oyimb, y Kyhmmarua OYIMMJIApHH V3 HUMra OJIaIu:

«Mexauura», «Mexaunk TeOpaHUIILIIAP Ba TYJIKAHIIAPY,
«Tepmomuuamuka»,  «Mojekyasap — usura»,  «OJIEKTPOOUHAMUIKAN,
«JJiekTpoMarHUT TeOpaHHMILIap Ba TYJaKuHIap», «Onrtmra», «Maxcyc

HUCOMMINK Hasapuscw» , «<KBauT mexanukacmw», «dapo Ba atom dusuracm.

TeachPro Pemeonur mo @usauxe.

e X
PewmecGnux
e d o P Wy

By macrypna marabd pmsmka KypCHMHHHT XaMMa OyInMJIapura
ous 1000 ra SAKUH MacaJsajigap MyJbTAMEIHAA

TEXHOJIOTHSJIAPUIAH (PoMIaIaHTaH X0JI1a eUUIUIITN OeprUIraH.

MacanaslapHUHT eYWJIUIM JaBOMUIA KYJJIAHWJIAIUTAH OBO3JIU HM30XJIap,
JTWHAMWK TaCBUPJIAP Ba HA30paT PEKUMHA APaATUJITAH.

TeachPro ®uamxa.

Du3nka

‘1 MynbTumenua-pusuka Kypcu 0yand, y Kyruumarua 0y IuMIapHI

y3 mumra onaau: «MexaHuK TeOpaHUIILIAD BA TYJIKUHIAPY,

«Onorura» Ba «Atom dusuracy. MyabruMenna

TEXHOJIOTHUAJIAPH.

Yporu pmsukn Kupuiraa u Medoams.

5-6 cuH@IapHU YUyH PUIUKATAH TYJIUK MyJIBTHMEINA KYPC

oyauo, «Mexaumka», «JekTpy, «OUTHKa» KypPCIapruHU 3

nmaura oJJgaaau.
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Yporu pusnkn Kupwiana m Medonus. 7-8 curadaap yayH .

MaxTrad yKyBUMJIApUHU YPraTyBud MYyJIBTUMEIHIA Ky PC

0y1m0, yama 35 Ta Kyiugaru MaB3ydard HHTEPAKTUB

mapciaapHu ¥3 muura oganu: «Moama Ty3HInIIm,

Hucmnapuuar xapaxkatu Ba Tabeupiaantysu, «Bocum», «uku sHeprma»,

«Mccukaur ysatumnm, «9aextrp», «Maraerusmm, «OnTuxar.

PenetnTop mo dusmke Kupwmnna u Medonus

VKquI/IJIapHI/I aKcmpecc-meron yeyauaa Omuii YKyB

opTaapura pusuka paHugaH HHTePAKTUB yCayoaa

TauepJIarl.

Kypc dnsuru XXI Bexa

KyPC

Al el
PHUINKH

XXI acpuuur Ousnka Kypcu 1eb6 HOMJIAHTaH Oy

MmyJibTuMeaua gactyp Ousuka paHUHU YYKYyp YPraHMOKIU

OyaraH YKyBUMJIap Ba aduTypueHT/Iapra mysskasnanrad. Jlactyp ¥3
nmunra pusnKka KypCcUHUHT Oapua Oy IuMIapuHu KaMpab oaras 0yImo,

Jdapcijiap mHTepaKTHUB MoJeJIJIap Ba yKyB MaTepuaJjiapuiaaH I/I60paT.

DOusmkyc

By dusura parmam éMoH y3aamTupaéTrad yKyBUmIapra

MOCJIAIITUPUJITAH JACTYP IIaKeTH 0YJI0, y KUSUKAPJIN YIIH

nrarjamga dpaThuJiraH.

Jlpaxormia, 3aHUMATEILHAS (PU3UKA

By nactyp Ousuka dpaHUHN YHNH KYPUHUIIINAIA YPTaHUAIIT

yayH spatuiarad. by nactypaoa Jlpakomra omnitan

OuprauKga (pusrKa oJIaMura caéxar KUaacus. Y XaMMa

émImarniap yuYyH My KaAJIIAHTaH aounno gactypaup. By gactyp opkasiu

8


http://www.curator.ru/e-books/p100.html
http://www.curator.ru/e-books/p14.html
http://www.curator.ru/e-books/p18.html
http://www.curator.ru/e-books/p18.html
http://www.curator.ru/e-books/p24.html

TABIUMIA AHTHUYA HUTOX

Y3JIAIITUPHUIIY EMOH OYJITaH YKyBUNJIAPHU PHU3UKA paHUTa

KU3UKUITIIIAPWHK OPTTUPUIIT MYMKHH.

Dusuxa.

i By nacrypmau 9-10 curdiaapeEn GHU3UKaIaH THTEPAKTHUB
(4 1K/

yCIIyoma YKUTHUIIIA KeHT POMIaIaHUII MyMKIH. Y HIA

QOuauka paHUHUHT Oapya Oy IMMIAPH MAaBKY/I.

Buneosagaunuk mo ¢m3mke. 1 Ba 2-Kucmiap

Koson JlaBiaT YHuUBepcUTETH 1A UIIA0 YUKUJITAH

MYJIbTUMEIHA YKUTYBUYHN (PU3UK JACTYP XHUCOOJIaHAa M.

Tabuar KOHYHUATJIAPWHHN aHITJVIAaIITHWHT 47 xnj KagaMJIapH.

MaxTab moupacumaru 47 Ta KUSUKAPJIN PU3UKA TaKpruOaIapuIaH

uoopart OYJIraH JacTyp XucoOJaHaIn.

Kypc Ousurn' 99 118 NIKoJIFHUKOB ¥ A0MTYPHEHTOB.

MexaHuka.

By nacrypna ®@usuka dpanmauHar « MexaHuKa» 0y IuMU
XaKuga apaTUraH Xap XWiI (pu3uK MoJesIapaaH uoopat OyJraH sKyaa

KHU3UKAPJIU JaCTypP XUCOOJIaHAI].



http://www.curator.ru/e-books/p17.html
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I Ovizuka darmHm YKTwaa GoMAANAHUNAETTaH akpUM
AacTypaap

OTtkpbiTas Pusmka 2.5 4.1,2 Crocodile Physics

Interactive Physics

Beginnings of Electronics

MathCad

Working model

vkhamidov@gmail.com

QOu3uk KapaéHJIAPHU MOOEJIIAIITHPUII UMKOHUATUHN OepaauraH
JacrypJapra-

MatCad, MatLab, Maple, Matemateka cucremanapu, Crocodile
Physics, Electronics Workbench, Interactive Physics Ba Oormika macrtyp
MaKeTJaPUHNU MHUCOJI KeJITUPHUII MyMKWH.

AXOOpPOT TEXHOJOTUSAJapu HMKOHHUATHIAH QoigaJaHrad XoJaa
KOMIIBIOTEP MOOeJLJIAPUHHN VKYB :KapaéHaapuaa (poigaIaHUuIl Y3UHIHT
caMmapacuuu Oepagu. KommbioTep MomeapuHH YKyB skapaéHaapuga
KYJLJIaIll TaMOUMMJLJIapU Kyuugaruiaap-

1. KommopoTep macTypu TakpHOAHM YTKASHUII MYMKHUH OYyJIMarax
€Kk Taskpmba KysaTtmb OymMac mgapaskaga xapakaTjJaHraH oanTma

KYJLJIQHWUJIAIITA JIO3UM.

10
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2. Kommbiorep mactypu ypraHuaaérraHd AeTaJHH aHUKJIAIILa 6K’
eunJIaéTrad MacaJaHUHT UJIIIOCTPAIIUICHIA €paaM OepHuIlld Kepak.

3. m matmxkacuma YKyBUMJIAP MOIEJIb €paaMuga XOoOucasIapHU
XapaKTepJIOBUYM KATTAJIUKJIAPHUHI XaM cugaTuii, xXaM MHUKIOPHI
OOFJTaHUIILJIAPUHY Kypa OMJINIILIapu Kepak.

4. Jlactyp OwmyiaH wHILIAIl IAaWTHOA VKYBUMJIAPHUHT Basudacu
TYPJIM KUAUMHJINKIATA TOOIIMPUKJIAD YCTHUIA WILJIAILIAH 100paT, YyHKH

Oy ¥3 ycTuga MyCTaKWJI UIILJIAINTa UMKOH Oepasn.

11
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2.1. Interactive Physics macTyp makeTHHWHT §3UTa X0C XyCYCHATIAPH Ba
VHIaH GoiaaIaHUNTHAHT YCIyOaapu

Interactive Physics - aciamma mHramsda cys3maH OJHHTAH 0310,
y30exkua “iHomim ¢uamka” meradm MabHOHH aHIJIaTagu. By mactyp
IMaKeTH (PU3UKA YKATYBUMJIAPH Ba KOMILIOTEDP macTypumaapuHuHar 10
WUMJIJINK ~ MeXHaTJapu Maxcyauaup. Interactive Physics mactyp
MaKeTHUIard XapakaT HMHCTPpyMeHTJapugaH QoigaTaHuIll MyMKHH Ba
VKYBUMJIAPHUHI V3Japyu MYCTAaKWJI PAaBUINA WHYKEHEDP €KW WJIMHU
MyTaxaccucaap kKabm  (QPU3MK  KapaéHJAPHU MO IJIAIITHPHUII
MMKOHHUSATHUTA 3TaupIap.

By onmactyp pmaBmar TabamM — cTaHgapTJIapHUTa Ba VKyB
MyaccacaJapuaa TabJauM OepuaaéTrad agabuériiapra Moc KeJTramIuTh
OMJIaH MyXUM IIeJaroruk KypoJ XHCoOJIaHa ],

Mabaymigu, Oab3u Oup KapaéHyap €EKu (H3UK MOJIeJTHHUHT
TacHU(U Yn3Ma ILIaKarapja TYJIUK Y3 akCHHU Tonmaiau. ByHwHT
YCTHUTA KAPAEHHHUHT Y3TapUIIHUHU KYPUII UMKOHHSATA YMYMaH MAaBKY.I
aMac.

KommopoTep Momenm OyHpmait xosaapaa Kya keidagu. Asdarra,
(bu3uk KapaCHJIAPHUHT Oapya oJIeMEeHTJapUHU y3uJa aKC ITTHPTaH
VKyB (bmabMiIapu MaB:Ky[Hd, JIEKMH OyHaaidl YKyB (puabMJIapHH Tajaba
(¥KyBum) IaccMB ToMOIIAOMH cudaThaa Kys3aTagd. JRapaéHHIHT
KOMIILIOTEP MOJeJnaa oca YpramyBuud (QU3WK KapaéHra OeBocuTa
«apajaimo» TYPHUIIY, YHUHT HapaMeTpJIapUHHN Y3rapTUpuO, yHOA aMall
KUJIMHAETTaH KOHYHHUATra KaHOau TabCUp KWJIAETTaHW TYFpUCHIA
XyJjiocajap YUKAPUII, SHhHU OWJIMM OJIMII Ba YHU YYKYPJIAIITHPHIIL
MMKOHHSATHUTA ara Oy jIaau.

JlekuH OyryHru KyHra kKejm0 HMHQOPMAIIMOH TEeXHOJOTUIApIaH

(bOfIL[aJIaHI/IH_I IQI/IfII/IHtII/IJII/IRJIapHI/I €HTuIlra MMKOH dpaTMOKOAa. Bsz[a

12
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Ky3ra KypuHMAC, Te3 €KHM CeKHH YTYBUYM KapacHJIapHU, MypakKkad
XOJIMCAJIAPHUHT (PU3UK MEeXaHHU3MJIAPUHU aHUMAIUA KUJIUIIT UMKOHU!
TyFuIagu. AHaH Oy Xap XWJa MoAesIapHu spatumiga Interactive
Physics macTtyp maxeTw aHHMAIIMOH MOOEJIHU MYJIbLTHUMeEINAa IPOEKTOPH

TUSUMUIAH (PoiIaIaHn0 UMUTAIIAA KU UMKOHUATUHA SPaTaIH.

2.2. JlacTypHMHT MUK VMKOHHATIIAPH

Jactyp Taskpuba HaATHKAJIAPWUHN COHJIM HHTETPaJLJIAIl OPKAJIK
aMaJira omupagu. by aca Tamkpnba HATIKAJAPUHUHT AHUKJIIK
ImapaskacuHU OITUPAa .

IP pma aparmnran mopmesiHu O0m3 *.1p éxm *.avli copmaTtiapuma
cakJIalIuMu3 MyMKHH. JlacTypHuHr OyHIall MMKOHUATH oCa OJIEKTPOH
VKYB KyJIJIaHMaJIAPpUHU APATUNIMMU3TA KYJI KeJIaau.

IP pmactyp maketmmaH BupTyaJ JabopaTopus cudatuga EKu
OKCIIEpMMEHTAJI MacaJja dJIeMeHTJapuHH spaTUIl Ba JabopaTopus
UIJTAPUHU YTKASUIIIA PO IaIaHUII MyMKUH.

By mabopartopusa unuiapu Kydmmaru TyYpKyMaa OYJIMIITHA MYMKHH-
(hofimaTaHyBUMHHUHT XOXHIINIa Kypa Takpuba HATHKAJIAPUHI
MYJIBTUILTAKAIINAA, TpauK, COHJIN KaaBaJl, guUarpaMma €xya BeKTOpP
KYPUHHUIILIAPUAA OJIHUII MYMKITH.

JlacTypuuHr KYy4JIH XHCOOJIaIII armnapaTH, AHUMAIIUSI
UMKOHUATIAPU, KYII COHJU €paaMum QyHKIusIapu [P #um Kymnai
KIJIMOTHUHA KoJIMAacOaH, OaJKu Oup BAKTHUMHT y3uga yHaaH Dusmxa
(baHHM YKUTHUIIDA KYyYJIH IIeJAarOTHK KypoJ cudatumga dQoimaiaHuIIT
MYMKUH.

By oOynumpma IP pactypuman MmexaHWKa OYJIMMHUHU YKUTHIIIA
(hofimaTaHUITHUHT Y3ura X0C IMeJaroruk KyJanJuK TOMOHJIAPH XaKHIa

TYXTaIN0 yTaMua.

13
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By mactypuHumHr acocuii MyXuM TOMOHH INMyHIAKH, YHOIA Xap XU
busuk MomesIapHH “yeKyHaJap mKadgu maH doigaasaHub spaTHUIaIun.

Jactyp ¢usuk xapaCHIAPHH KOHJIH KYPUHHIILA TaCBUPJIAII
WUMKOHUATUTA ara OyamO, yHOa TEe3JaHWII, KY4WIl, Kyd Ba Te3JIUK
BEKTOPJAPUHUHT HYHAJUILJIAPUHNA, TE3JUKHUHT, Te3JIAHUIITHUHT,
KYJYHMHT Ba OOIIKa KaTTAJUKJAPHUHT BaKT Oyimuya y3rapuim
rpacduruHu TacBupJait MmyMmMrunH. IP mactypuman Bupryas jsadbopaTopus

UIIJIAPUOA, d9KCIIepUMEeHTAaJI Macajaajgapaa PoruIaIaHuIl MyMKITH.

Interactive Physics mactyp makeru:

Qu3uk xXoouCAJapHHU SKOHJIM Ba TaOMUU KYpUHHUIIIA
TaCcBUpPJIAIII;

Kysatum kuiitna OyjraH :xapaéHJIapHH XaM HAMOUHII 3Ta
OJINIII;

TangKukKoT 00beKTH cudaTuga (poiIaIanIl;

Du3uK XoAuCAHHU OMp Heua MapTa TaKpOopPJIAII;

Qusuka ganura 0yarad KUSUKUAIITHYA OITHUPHUIIL

VkyBumiapna TagKuKoTInuk Ao IMATHHE OLUIMPHIL
VKyBumnapHuHT mRoni KOGUIIMATIAPHHN OIIAPHINTa XH3MAT KA.
Interactive Physics mactyp nmaketu opkaiau Pusuka paHUHN JKUTHIIIA
SHTY TYPKYM MAIIIFyJ0TIAPHN KUPUTHUIN MyMKUH. Micos yuyH:

Bupryan mabopaTopus uiniapi;

Hawmoiinm sxcriepumeHTIIapu;

TagKuKOT sKCIIepUMEeHTIIAPH;

Macaumna Ty3wur;

Macasagu TaxXIuJI KHJIUIIT

14
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Ba XokKa3o. Interactive Physics pacrypm yKHUTyBUMIAH MAaxcyc
JacTypJiaml THIJAPUHYA OHUJIHINTHK Tajad KUJIMACIUTY OHJIaH XaMm

MYXUMINDP.

2.2.1. Interactive Physics nacrypurm wra Tyrmwprn (foxar).
1. Interactive Physics au minra tymmpunigad ojaguH, Interactive
Physics macTypu CM3HMHT KOMIILIOTEPHHIHM3Ia YPHATHITAHNHI

rekmupuHr. épaamuaa “IIporpammer’ bagaura kupuaanu Ba Interactive

Physics épiuru 2Ll CHMYKOHHUHT KYPCATKHYM €paaMuga TAHJIAHNO,

VHUHT gall TyrMacu (2 Mapra KeTMa-KeT) 60CHIaIH.

YeckyHanap Tuzum Tuzum
MarMyacH MEHIOCH TYrmacu

T Irubier: et Phoysics - [Undithed1 ]

O Fle [Ede Workd Ve Cbimt Oofre Measre St Widew bt T
DicHE| &|%@| &% [k 3A[BS] Rune|

[o][u =l
G'\.

EF:

=[]

Pl

A8

o

S0 Bakr

e nynsT

L%

]l

%% xonart

& =) KoOopOWHaTaCcH

iml o

1 - pacm. Interactive Physics macTypususr sapsaparmu.

2. Windows ma Interactive Physics Hu mira Tynmmpuin yayH

. ¥ . .
tyrmacu Hatmrana sxkpanga Interactive Physics

nacTypuHUHT 3apBaparu (mHTepdeiicu) maiimo 6yaanu (1-pacm). Byrna:
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BakT oyapre Ta:kpubaHUHT BAKTUHU OOIIKAPHUIITHA TABMUHIANIN.
Y opkanm TamkpubaHu opKara KalTapuIl €KW KepaKJId BaKTTa
KEJITUPUII MyMKHH.

Xosar roopauHaTACH KYPCATKUYHUHT Ba3UATUHU, YKOUJIAIITAH
O0OBEeKTHHUHT BAa3UATHHU Ba T€OMETPUK YIUaMHUHU KypcaTaiun.
I[IysauHTOeK, y opKaau O0beKTHUHT OV, oHU, Y3YHJIUTUHU KJIaBUaTypa
épaaMuaa KUPUTHUIIT MyYMKHH.

Karop Xorara sca Kypcatrud Omiaan OeIrinalHrad o0beKT XaKuaa

KHUCcKaya Ma'bJIYMOTHH KypcaTaJiu.

2.2.2. Interactive Physics macTyprman UKL
JlacTypmas YuKUIll Kydugaru UXTHEPUH 3 yCyJIgaH OMpuaa aMaJsira
OIINUPUJIUIIIN MYMKUH-

L4 OiiHa MI0BAaCHUHU TU3UM MEHIOCUHUHT yHI‘ TOMOHMOAIru

Oorrura KeJITupuo TYTMacCHUHU OOCHIIT OMJIaH;

o [Alt+F4] xnaBuarypa TyrMasiapuHU OHpraJimKaa GOCHII
ownaH;

o [Ctrl]+[Q] xmaBmaTypa TyrmamapuHu GHpraaIuKIa GOCHII
ousaH;

aMaJira OoIrmupuJJIaam.

Interactive Physics

L] E ZOXpaHMTE MaMeHeHHS B Untitledzy
-

Aa | HeTt OTHEHA |

Interactive Physics ofiHacuum “érmmn’ maiTumga skpaHga

KyHHUIaru cypokK oMHacu maimgo 0yJiamm:

16



TABIUMITA AHTHUYA HUTOX

Arap spaTuiaras MofeJHH caKJIall HUATUHTHU3 0yica, y xouna [al

tTyrmacu 6ocunanu, akc xouga [Herl éxu [Otvenal Tyrmanapu 6ocunann.

2.2.3. Interactive Physics HuHT MeHI0 OYHPYK/IapY OMIAH TAHMIIIHIIL
Interactive Physics mactypu ¥3 MeHIOCHUTa Ba yCKyHAaJIAp

MaskMyacura ara 0yJim0, YHUHT MeHIocHga KyHugard KUCMJIap MaBsKy/I:

File Edit ‘World Wiew ©Object Define Measure Scripk Window  Help

Memntoruur File 6ynumu paomnamrupriaranna Kyiuaa
KypcaTHiTaH 6aHIIAp XOCHJI 0YJIamu Ba Oy X0ocmJI OyJiram 6aHaIap
MOXUATH Kynmgarmda:

New - sHMM MyXUTHU Tari€pJiiall yayH sTHTA OMHAa OYHIII;
Open - osiquH cakIaHTaH QpaiiIapHU XOTUPAJaH YaKUPHIITL;
Close - sxopuit MyXATHI EITHIII

Save - sxopuii myxut (dpaifiy)HI TUCKKA 63U

M ChrlHR

Open... o | Save as... - gaaru offtHagaru myxut (paim)ra Hom

Close Chrl

e s Oepub €éxu OoIIKa popMaTIa cakJIalil;

Save As. .. P . _ .
rint... - ApaTHIraH MyXUTHH YOII ITHIIL;

Print. .. CErl+P

— Export...-apaTujirad MyxuTHI Maxcyc

1 CARPAS~1 opmarmapmga é3um;

2 DUAFIZIKAY, . \CHARGE~1

3 D:AFIZIKAY, . \3PARTI~1 Oxwupru 4 Ta Taxpupiaarad myxut (daiiz)iap

4 Du\FIZIEAY,. . Aairtrack

Exit v "HoMmuHu Kypuir xamaa Interactive Physics mactyp
Xl r

narerunaH (Exit opkamm) unkumm kadu 6up KaTop

HIJIapHW aMaJira OIIupuIiI MyYMEKWH.
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Menmonunar Edit 6yauvmu daosmamrupmiaragga Kyiuma
KYpcaTHITaH 0aHIJIap XOCHJI OYIamy Ba Oy XOCHJI OYJraH 6aHIIap

MOXHUATH Kynugarmda:

UndoDrag  Crlez Undo Drag- 6asxapuiaras ornepaiyssHu past dTHIII;
Cut Chrl+x Cut — 6esrrurasEras 00BEKTHU KUPKUO OJIHIII;

Copy kel C

Paste Chri+v Copy — OesrrmiiaHrad o0ObeKTIaH HyCcXa OJIHIIL;

Delete Dl

ot Al A Paste- Hycxa onmHras éku KUPKUO OJTMHTAH 00beKTHH
Duplicake  Crrl+Dr o o .
KepakJIN JKoMTra KYHuIII;

Player Made Delete - 6benrmiianras 00bEeKTHU YUYUPHIIIL;

Select All - MmyxuTHUHT Oapya KOMHUHHN TAHJIAIII,

Gravity ... . .
it Resistance... Duplicate — o0BbeKTIAH IyOJTHKAT OJIHIIL,
Eleckrostatics. ..
Force Field. ..

Reshape — 00beKTHUHT XyCYCUSTUHU ¥3TapTUPHIIIL;

Run Chrl4R

Player Mode — myxutaa spaTuaras U3k sKapaéHHN

Skip Frames 3

Tracking »
W AutoErase Track

Erase Track Ckrl+E

Maxcyc oMHaga KYypPUIll MyMKHH.
Retain Meter Yalues

Accuracy.. Mentonuur World 6yimumu daosuramrupuaranga

Pause Contral, .,
Preferences...

KyHuaa KypcaTmwiras 6aumiIap Xocuy O0yaamu Ba Oy
XOCHJI OYIraH 6aHIJIap MOXHUATH KyHuOarmda:
Gravity...- MyXUTHHUHT TPABUTAIMOH MAUIOHUHA Y3TapTUPHIIIL;
Air Resistance...- XaBOHMHT KapIIMJIUTHHE Xucobra oiunt (6xkm xmcoora
0JIMACJINK), §3rapTHPHII;
Electrostatics... - aJIeKTpocTaTUK MaIOHHN KUPUTHIII
Force Field... - uxtuépuit kKyu MaifOHMHU KIPUTIIII;
Run — Tta:xpubanm umra TyIrupuII,
Reset — Tasxpubanm OOIIIaHFUY BA3UATUTA KEJITHPHUIIL

Start Here- Tasgkpubanu TYXTaTHU/ITaH Ba3UATHIAH JaBOM OTTHUPHIIL;
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Skip Frames — apatuirad Moge JHUHT aHUMAIIUSI KaIpJIapruHA YTKA3IUO"

YTKRA3HO KYPIIII;

Tracking — apatunras oobekT(Iap)HIHT XapakaT TPaeKTOPUACHHA

KypcaTuIl,

AutoErase Track - apatuiaras ooberT(J1ap) HMHT Xapaxar

TPAEKTOPUSACHHHI aBTOMATHUK YUHPMUIII;

Retain Meter Values- meTp KuiiMaTUHM caKJIaIll;

Erase Meter Values- meTp KuiiMmaTUHU YUHUPHUIIL;

Accuracy... - Tamkprda HATHKAJAPUHIHT AaHUKJINK JapaskacuHI

Gesrmitam (MHTeTrpasIa MeToAJIapy Ba 00IIKA KipcaTKUIIap);

Pause Control... - Tasxpuba qaBomuga maysagapHu OeJITHAJIAIL;

Preferences....- skapaégmaru xap Xuj y3rapuiLIapHA 9bTHO0Pra OJIHIIT

( kesmmryBIAp...) KAOKM OMpP KATOp WILJIAPHU aMaJjra OIIMPUII MyMKHH.
Menmoruar View oy mMu daommamTupuaTaHga  Kyumoa

KypcaTHiraE OaHIJIap XOCHJI Oyaamm Ba Oy Xocwu OYiaran Oammiap

MOXHUATH Kynupgarm4da:

workspace.., Workspase... - 0y 0aHgI opKaJIu JacTyPHUHT
v (atid Snap | .
v Objeck Snap HIT CTOJIMTA MA'bJIYM Y3IapTHUPHIILJIAP KUPUTHII,

System Cenker of Mass . .

Lack, Painks CEFlHL (MacaHaH JIMHENKAa, CETKA, OX Ba OY YKJIapu Ba

GomKaJap)
Nurmbers and Units. .,
View Size,.. G d S _
rid Snap — MozeJigaru Maxcyc TyryHJIapHU
Background Calar, .,
Mew Reference Frame... Ianpam;

System Center of Mass — mogegaru
v Home Chrl+0
O0BEKTJIAPHUHT MapKa3 CUCTEMACHHI OeJITHIalIl;
Lock Points- mommumii HyKTaHU OeJITHJIAII;
Lock Controls- OOmKapHIIIHT XUMOSIATIIT,

Numbers and Units ... - pusuk 1908 6upraraapu(

CU,CT'C,Tayce);
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View Size ... - 00beKTHHUHT YJIUOBU, UIIT CTOJTMHUHT
MacCIITa0JIapUHU ¥3TapTHPIIIL;

Background Color.... — umr cromuHUHT QOHUHU Y3rapTHPUIIL

New Reference Frame... - aaru oM00p KMPUTHIII;

Delete Reference Frame — omOopHH Jumpuiin kadu Oup KaTop
UILJIAPHA aMAaJITa OIIMPUII MyMKIH.

Menoruar Object OyaumMm  daommamTupmiIrasga Kyduama

KypcaTUiaraH OaHmiIap XocwJ Oyamu Ba Oy XOCHJI

OyJraH OaHIap MOXHATH KyHHaarmJa:

Elaskicity. ..

Eriction Join — 00beKTIapHU OMPUKTUPHUIIL;

Move ToFront  Chri+F Split — oOBeKTIIAPHY asKPATHIIIL;
Send To Back  Chrl4+G
 Colide Elasticity...- KuUCMIapHUHT 9JIACTUKJIUTHHU
Do Mot Collide G I HLIIATIL
Fank, .. L.
Friction ...- wumkamaauim KoaQppUITMEeHTHHU
OeJrruan;

Move To Front - roKkopura kyTapmhiir,

Send To Back - macrtra Tymrupmrr;

Collide - :xmcMIapHUHT YTKA3YBUAHIUTUHU TabMUHJIATII;

Do not Collide - :kucMmapHUHT YyTKA3yBUYAHJIUTUHU TaKUKJIAIII

Font ...- lllpudgTHN y3rapTUPHIII;

Attach Picture — #Kucmuu pacm Omstan aIMaIITUPHIII;

Attach To Body- Kucmuu Gomrka sxrcm OmIaH aJIMaIITHPUIIL Ka0Ou
OMp KATOp HIJIAPHHN aMaJira OIINPUII MyMKHH.

Memtoruar Define (ammknarmu, Oomkapmm, Cossam: Kaou
MABHOJIADHY AQHIJIATANW) OyIMMH daoramTupuaraHTa Kyduaoa
KypcaTmiaraH OaHIJIap XocHJy OyJjamm Ba Oy XOCHJI OyiraH OaHmap

MOXHUATH Kynugarmda:
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Vectars b

Mo Vectaors
Weckar Display, ..
Weckar Lengths. ..

MNew Menu Button, ..

Mew Control r

External Application Link,

Vectors — MmogeranmTupuIaéTragy
xrcMm(tap)ra BekTOpsaapHU KupuThn, (Macaas:
TE3JIUK , Te3JIAHUII, Ky4, TPABUTAIINOH Ky,

3JIEKTPOCTATHK Ky4, TAbCUP KydJapu Ba OOIIK.)

No Vectors- BexTOopsapHu 0JIMO TAIILIAIII,

Vector Display...- BeKTOpJIapHUHT pAaHTHUHU, TABCUPJIATITHIIT
BASUATUHU Y3TapTUPHIIIL;

Vector Lengths... Te3smuk, Te3siaHuIn, Kyd BEKTOPJIAPUHUHT
Y3YHINKJIAPUHN aHUKJIAII;

New menu Button .... Dusuk xaTrraaukIapHU OOIIKAPUII
(cozuatm, pycuacd peryaarop) MeHIOCUHHU YHKAPHUII;

New Control — suru 00IIKapyB MEHIOCUHN KUPUTHIIL

External Application link — Tamku gacrypau Interactive Physics
IacTypu OMJIaH OOFJIaIl Kabu OMp KaTop MILJIapHU aMaJira OIITHPIII
MYMEKHH.

Menmoruar Measure (§o40B MaBbHOCHMHM aHIJIATanuW) Oy IuMK
daomnamrTrpuaTaEIA Kyiuaa KypcaTmirad oaHaiaap Xocw 0yiaanu. By
OyIrM 00BEKTIIAPHUHT (PH3UK KATTAJIHKIAPUHA I'paduK, JHarpaMMa Ba

COHJTM KYPUHHIIIA TACBUPJIAII HKOHUATHHN OepaIH.
Time | By xocwmiI 0yiran 6aHgIap MOXHATH KyHuaarnda:
Pasition
Yelocity

Acceleration
P-4,

Time — BaKTHU;

Position- #ucmunaT Basuaruam (XomatuHn);
Center of Mass Position b

Center of Mass velocty — » | Velocity- dHucMHMHT Te3nuruHu;

Center of Mass Acceleration »

Mamentum Acceleration- JKucMHUHT Te3/IaHUININHA,

Angular Momentumm

P-V-A- JRucmuunr aitranMa xapakaTuaard Oypyak

Total Force
Taotal Torque

Gravity Force Ba3UATHHIN, 6ypt1aR TEe3JIUTHHHU, 6ypqaR

Electrostatic Force

Air Force Te3JIAaHUIIIUHU,

Force Field

Kinetic Energy » | Center of Mass Position — iKucm BasugaTuHUHT

Gravity Pokential
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OFUPJINK MapKa3uHU;
Center of Mass Velocity- #KucMm Te3TUTHHUHT OFUPJINK MapKa3HUHHT;
Center of Mass Acceleration- iKmcm Te3/IaHUITUHUHT OFUPJINK
MapKa3uHU;
Momentum- XxapakaT UMILYJILCUHH;
Angular Momentum — skHCMHUHT aiiJlaHMa XapakaT UMILYJILCHHIT;
Total Force-skucmra Tabcup aTyBUYM YMYMHUH KYyUHU;
Total Torque — ymymuit xapakaTHUHT MUKIOPHHI;
Gravity Force- rpaBUTaIinoH KyJHMt;
Electrostatic Force- asmekTpocTaTuk KydHM;
Air Force- XxaBOHHHT KapIMUINK KyYHUHH;
Force Field —xyu matimonunmn;
Kinetic Field- kunerur mainonun;
Gravity Potential- rpaBuTamnms moreHIInaInHEN rpaduK, JuarpaMMa Ba
COHJIY KYPHUHUIILINA Ma'bJIyMOT OMHACHHN YNKAPHII Ka0u OMp KAaTop
WUIILJIaPHA aMaJira OIMHUPUII MyYMKHH.
MesnmoruaT Script (cieHapmit Ma'bHOCHHY aHTIATAAH) 6FIMMK

aosuTamTHpHITAHAA KYHHIa KypcaTHIraH OaHaIap X0CHJI Oy Iaam.

RUM... By 0§1um opkanu VBasic gactypuit THIn opKan

IIaXCUU CIIeHAPUU TYy3UIl UKOHUATUHU ApaTan.

2.2.4. duru Taskprda SpPaTHIITHIHT ACOCHH KaTaMJIaPH.
Ky#inga Interactive Physics mactypwm opkanm dpusuk Tamkpuoda
(ékM MozeJ) APATUIITHUHT KeTMa KeTJINTH XaKUIa MabJIyMOT OepHUIaIn.
YMmymaHn onranga TampuOAHUHT IIapTHUTa OOFJIMK paBHUIIa 0y KeTMa-
KeTJIUKIAP papK KUWINITH MyMKHH. JIeKMH yMyMu# Taskprbda spaTHIin

KeTMa KeTJIUTH KyHugarnda Oaskapuiiaim:
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1.  {duru rampuba (éxu Momess) apatum yuyH File meHIOCHTaH
New 0OaHIWHU TaHJIQHT.

2. “CuuxkonHua’ opKaJiu Ompop OMp IIaKJI YM3UHT Ba YHTa
OPKUHJINK JapakaCuHU KOMJIAIITUPUHT. By unsuin yeckysaaap
MAaKMyacH OPKAJIM aMaJira OIIMPUIIA .

3. fAparminarad oObeKTHHHT OOIJIAHFUY IIaApaMeTPJIaPUHA
yaraptupuir (MacalaH: Te3JIMKHH, UITKAJIAHUII K0apPUITNeHTHHN 8K1
KAHUITKOKJINKHN) YIYH 00BeKTHHU UKKU MapTa OOCHHT.

4. Measure MeHIOCHHHI TaHJIA0, Taskpuba (MogesIb)HHI TaXJIII
KUJIUII YYYH Kepak OyJIagurad yadarndjap Ba rpauKIapHu SpaTHHT.

5. TampubaHy HIIra TYIMINPUII YUYVH YCKYHAJIAP MAKMYyaCUIaH

Run tyrmacunau 6ocumr.

L Tasxpuda (Momess) HE HIITa TYIIMPHIIL.

daiirHN ouaMu3 Ba 6upop Taiép taxkpubda (Momess) HE mImTa
TYIIAPAMUS.
1. File menrocuman Open 6aupmuuay tamiadr. Windows

oOMHacHIa Talép Taxkpuoasap pyixaTu OYMUJIAIH.

2. Bupop oup Taxpubanu oesrmianr Ba Open TyrMacuHHA
OoCHHT.
3.  Oumnram ofiHaHHHT ¥ CKyHaJIap MaskMmyacugad Run

TYTMacHUHU OOCHHT.

Run & | | |
4.  Tampuba (Momesns) mimra TyIIaan.
5. TaskpubaHy TYXTATHUIN YUYH MYXUTHUHT UXTUEPUHN KOUUHU

OocuHT éKU YCKyHaJap MaskMyacuaaru Stop TyrMacuHU OOCHHT.

| Stopnll | Reset |
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6. Tampuba ofiHacuuu énunr (6yauHr yuyH File meHocuman
Close 6aHmu TaHJIAHAIN).

7. JNactypuu énuar (OyHHHT yIyH TacTyp OMHACHHUHT TH3UM

MEHIOCHMHHUHT }u’HI‘ TOMOHMOAIrmu @ TyI'MaCHuHHA 6OCI/IJIaI[I/I).

2.2.5. Interactive Physics mactyprmma ommuii Taskproa sSpaTHIIL.

Jluck unsamua. by qucK oFUpaInK Mapkas3uga apKHIH
XapakaTJaHaeTTaH JKICMHU TACBUPJIANIN, IIIYHUHTIEK, YHTa
OOILIJIaHFUY TE3JUK OepaMu3 Ba TasKpubda JaBOMHUIA YVHUHT XapaKaTHHHI
Ky3aTaMu3.

JIMCKHY sTpaTHIIL.

YMmyman Takpuba apaTHUIl Ba y OMJIaH HILJIAII VIYH YCKYHAJIAP
MaskMyacuga KyIruHa acoo0 yeckyHaaap MaB:xkyd. Kepawriu acoo0HI
“CrukoHua” OmJIaH OOCHUII OPKAJIK aMaJjira OIIUPUIIA .

JluckHM TpaTUI yayH-

1.  Vckymanap masxMyacugaru ﬂ TYTMaHU OOCIHT.

2. W11 cronmuuauHT uxTuépuit HyKracura “CudykoHdYa HUHT
KYPCATKUYMHI KeJITUPHUHT.

“CrukoHua”’ KYPCATTUKHUHUHT TAIIKA KYPUHUIINA — CTPEJIKaIa
X04U KYPUHHUIIHU oJagu. By XoaaT 00beKTHH sIpaTHINra KUPUIIIHAIIT
MYMEKWHJIATAHNA AHTJIATAaIHA.

“CuukoHYa” HUHT Yal TyT'MacHuHU 00CH0 TypraH X0J1a JUCKHUHT
KepakJIN yIdaMurava yHu XapakaTJaaaTupuur. “‘Cuukonda” Hu KyHno
I00OPHHT.

JIMCcKHUHT nunga SpuM YU3UK Hango oyaagu. By Yynsuk yHUHT
OypUJIHII OypUYaruHu KypcaTam.
JINCKHUHT §TyaMuHA ¥3rapTHPHIIL.
1. Juckunu “crukoHYa’ opKaJu Oesruiiadr. byuna quckHuIHD

atpocpmma 4 Ta “Kopa TYpT OypUaKIu Kyada~ Jap maimo Oyiiamgmn.
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2. “kopa TYpT OypuakIM Kyrda’ JIapHU ‘CHYKOHYA OPKAJIK
OMpPUHMU TAHJIA0, KepaKJIM yIdaMrava y3rapTUPUHT.

JluckHUHT yoyaMmiiapuiau X 0/1aT KOOPAHHATACHTATH MAXCyC
AYEeUKaJIaH KYPHUIIl MyMKHH.

JINCKHUHT aHUK ¥IdaMJIapUHA KHPUTHIIL.

Byuuur yuyn XosraT KoopaaHATACH TaTi MaxcyC KaTopra yHHIHT
Ba3uATHHU (AHUKPOK afTraHIa YHUHT OFUPJINK MAPKA3UHUHT BA3UATH)
IIYHUHTOEK, PaJguyCHHUHT KUAMATHHU Ba Oy PUJINII OypUuyaruHu
KJIaBHUATYPA OPKAJIU KUPUTHHT.

«-4100 m  y4300 m (160w 00000 ¢
JInckHYE OHMp KOMIAH MKKMHYH JKOUTA Ky YMPHIIL.
TaskpubaHu GOIIIANINAH OJIIWH JUCKHU KepakJH (Ternmrm)

SKOUTa KYUHII YUYyH-

1. “CuukoHua” HU KYPCATKUYMHU IUCKHU MYUTA OJIUO KeJIH0
SKOMJIAIIITUPUHT.
2. “CuukoHua”’ TyrMacuHH 00CHO TypraH X0Jaa JUCKHH

KEepaKJIy sKoura KYYUPUHT.
JlrckKa OONIJIaHFHY TE3JIMK OepHII.
JIMCKHUHT OFUPJINK MapKa3ura OOILIaHFUY Te3JIUK OePHUIIl YUyH:
1. “Crukonua”’ opKaJyu guckHu TaHgaHr. J{uck atpoduma 4 ta
“Kopa TYpT Oypuakau Kyada’ Jap maimgo 0yJiamu.
2. World menrocunan Preferences... 0ammuuu tramnnanr. Byrna

KyHugaru KYypUHHAIIIATHA “KeJIUIIYB MYJIOKOT OMHACH YHUKA M.
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Preferences EI

Edit objects as * Outlines [faster)
" Objects

[V Allow velocity wector dragging

[~ Calculate initial conditions autormatically
[V Prevent editing except at initial conditions
[v Change cursor to stop sign during Bun
[ Loop when tape player is full

v Automatic point equations on Object Shap

Save Curnrent Settings| Cancel | Ok |

3. Allow velocity vector dragging Oamgm rajiouka OwIaH
OesrmaHragaurura uioHY xocus Kuauar Ba OK tyrmacuam 6ocuHr.

Hartwm:xaga nucKHUHT MapKasuga JyMaJIOK HYKTa Iaimgo 0yIagu
(arap 6yHIaH oynuH 6YIMaras oyica).

4. KypcaTkmynu quck mumaaru IyMaJIoK HyKTara oJIin0 KeJrad
xXo0J1ma 00cu0, OOIIIaHFUY Te3JTUKHUHT HYHAJIUIITNHEA pacMIa

KypcaTHUJITaHIeK OeJITMJIaHT.

CrpesikaHUHT Ba3UATH JUCKHUHT OONJIAHFUY TE3JIUTUHU Ba
UYHAJIUIITHHT 1QogaTaiIun.

ApaTuiram TaxkpuOaHy HINTAa TYITHPHIII.

OHIu TaskprOaHM UINTA TYITHUPHUIITa TAHEPMU3.

1. YVerynasnap maskmyacunaru Run Tyrmacuau OOCHHT.

Runl-| | |

Bus sparran myxutaa IUCK TOPHU30HTTA OypUYaK OCTHUIA OTHUJITAH

SKIICM TPAEKTOPUACH OYHmIa

26



TABIUMIA AHTUYA HUTOX
( apKRUH TyImHII TeaaHUIHT g=9.8 m/s? ) xapaKaTIaHaIH.
2 . TaskpubaHU TYXTATHII yIyH Y CKyHATIAP MAaKMyacHuIara Stop

TYTMaCHHU OOCHHT.

|Stupll|Reset|
3. Tampubanu OolLIaHFUY BasuATHUTA KeaTupuil yayH Reset
TYTMaCHHUN OOCHHT.
4. By Tasxkpubanum xap XuJI OOILJIaHFUY Te3JIUKJIAD YUYH

OasKapUHT.

2.2.6. Te3muKHM YITIOBYM YITIaTd SPATHIIL.
Taxpuba maBoMUIa KUCM TE3JTUTHHUIHT COH KUUMATUHU YII0BYUN
Yyuaruy SpaTHUIl YIyH:
1.  Vexymanap masMmyacumaru Reset Tyrmacuum 60CHHT.
2.  “Cumuxkonua”’ opkaJu guckHH TaHaHr. Juck atpoduoa 4 ta
“Kopa TYpT Oypuakau Kyada’ Jap maimgo 0yIaam.

¥

3. Measure menocuman Velocity OaHIMHN TAHJIAHT Ba WUYKK
mentocunaH All (tyimk) 6anauay TaHIaHT.OKpaHIa TE3IUKHA YIII0BYN
yorgaarud maimo Oyiasm.

Welocity of Circle B

Y
o W = s
ﬂ Wy -z
] o 1T
Wi -l
4.  VcryHagap maskmyacugara Run ryrmacuem 00CHHT
Runh| | |
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TABIUMITA AHTUYA HUTOX

Hatmxkana cus qUCKHUHT XapakaTyU JaBOMUIA Te3JIMKHUHT
V3rapuIlInHU TE3JIUK YIYarundjapyu OpKaJIn KYypPUIIUHTU3 MYMKWH.

5. TasmpubaHu TyXTaTUII YIyH Y CKyHaAJap MasKMyacugaru Stop
TYTMAaCHHHN OOCHHT.

| Stopnll | Reset |

2.2.7. Cory KuiiMaTIapHU rpadgprK KYpHUHUIIIA TACBUPJIALL
1. Tasxpubanu OOILJIaHFUY BA3HUSATra KEeJITHPHUII YUyH
Yerynanap maskmyacugaru Reset Tyrmacuam OocuHT.
2. Vmuarnuswmar IOKOPH TOMOHUHHHT Yall KNCMUIaTKu

CTpeJIKaHU OOCHHT.

/ Welocity of Circle B
LUy cTpenkanu il s
60CHHr. Ly . s
LYY
S 1] -~ /s
W -tz
3. “Cuukonda” OpKaJIu CTPEJKAHU OOCHIIT KyHugarnda I[UKJINK
CoH Fpaduk Ounarpamma

yarapwuiira oaub Kesiaau.

4. I'paduk TUIIMHU Y3rapTHUPUHT.

5. I'pacdurmaru Te3aTUKHUHT aJI0XUaa TYPJIAPUHE KYPCATHIITHI
TaKUKJIAI YTIAarMYHUHT Yall KICMHUIArd rpadaiapHu 00CHUII OMJIaH
aMaJira OITHUPUJIa .

MacaJsiaH, Te3JIUKHHUHT Vy TAIIKUJI 9TYBUMCHUHU KOJIIUPUII YIVH
daxkar 11y rpacda aKTUBINTHHHA KOJIUPHUII Kepak OyIamgmn.

Yyarud Kydugaru KYpUHHAITHA 0JIA -
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TABIUMITA AHTHUYA HUTOX

L "elocity of Circle B

6. Taskpubanmu TYyXTaTUIT YUYH YCKyHaIap Mammyacuaaru Stop
TYTMacCHUHU OOCHHT.

| Stopn | Reset |

2.2.8. BexkTopIapHu KYpCaTHIIL.

I'opusontra Oypuak ocTuga OTUJITAH KUCMHIHT XapakaT JaBOMIIA
VHUHT T€3JIUTUHU BEKTOP KYPUHUIIIA TAaCBUPJIAII YUYH :

1.  JluckHu TaHJIAHT.

2. Define menwcunar Vectors O0aHamHEM TAHJIAHT Ba
tarMeHocuaaH Velocity OamguHM TaHJIAHT.

Tannmaranuurusgad keine Velocity Oamguma rajgodka maiimgo
oymanm.

3.  Vcrynamnap masxkmyacumarud Run tyrmacuay OOCHHT.

Runl-| | |

Hartmxana, skmcMHUHT XapakaTd JaBOMUAa YHUHT TE3JIUK
BEKTOPUHUHT HYHAJUIIN KYypUHA OOILIaNIH.

4. TasmpubaHu TYXTATHII YUyH Y CKyHAJap Maskmyacugara Stop
TYTMaCHUHU OOCHHT.

| Stopn | Reset |

2.2.9. " ucMHUHT TpaeKTOPUACHHE XOCHIT KUIuII (KpcaTHin)
Interactive Physics mactypu Oepuiaras BakT HHTepBaJIHIA

JKUCMHUHT XapakaT M3WHU KYPCATHII UMKOHUATHUTA ara. ByHUHT yuyH:
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TABIUMIA AHTUYA HUTOX

1. World mentocumarn Tracking 6amnuun tamnanr. By oamgman
Every 8 frames rarmenocunan Tamaanr. Tasxpuda qaBoMuga JUCKHHUHT
BA3UATHHU Xap 8 KaapJIu HHTEPBAJI OMIaH KypcaTa .

2 . YcerkyHasmap maxkMmyacugaru Run Tyrmacusm OOCHHT.

Runh| | |

Hatu:xana JUCKHUHT KOJIOUPTaH TPAEKTOPUACH KyHHIATH

KYpuHHAIIga 0yIagu:

%4 Interactive Physics - [Untitled]
[ Fle Edit World View Object Define Measure Script Window Help BEE]

D= w6 32 v AlLL| Ruel | |

[elocily of Cicle 1
3500 ms
7500 més
8276 mis
0.000 /s

[o[njo
l=lolo

*

[ 2 o) |35 || 41D | [[i] -
[T[s[8]x[+ |[BlF|aln 6]

1]

®3IEN  m y1700 m -

_ B

4. TasgpubaHU TYXTATHII YUyH Y CKyHaJap MaskmyacugaH Stop
TYyTMacUHU OOCHHT.

| Stopn | Reset |

2.2.10. MuTemiexkTyas pegakTop.
NHTemIeKkTya I peIakTop OpKAJIN CHU3 ApaTraH 00beKTIapaa
aylokaHu (MacajaaH: IPYKUHA, FK) CaKIa0 KOJIUIIT MyMKHH.

Miicos Tapukacuga yuara padarjaapaas uoopat OYaras cucTeMaHu

ApaTaujinkK.
1.  durm raxpubda yuyn File meurocuman New OanmmuHu
TAHJIAHT.
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2.  VcrkyHanap maskMmyacugaH opycox =

HY TaHJIAraH X0JIIa
MKKH MapTa KeTMa-KeT ‘CHYKOHYA HH OOCHHT.
Wxru MapTa KeTMa—KeT 6ocutrl Oy ac6o6gas (OM3HUHT

MIUCOJIIMH3Ia OPYCOKHN) KYII MapoTada (oiigaIaHUII HMKOHUATHHA

Oepasam.
3. Pacmpa xypcaruimaranmex OpycoK YM3WHT-
I - I
4. T'opusonTas yn3uaraH OPYCOKHHHT OCTUra MKKUTA BEPTUKAJI

OpPYCOKHM YM3UWHT.

Axru OpycokgapHN YU3UII BAKTUIA YN3UJITAH OPYCOKHUIHT
veTsiapuga X CUMBOJIM Haimo 0yiaanu, 0y aca “O0beKT TyTuIll” OII[UICH
AKTUBJIUTUIAH JajioaaTr oepagu. Yusuin modbaiHuIa apaTuIaéTrau
OpycokJIap aBTOMATHK PaBHUIIIA aCOCHIl OpyCOKKa HHcOATAH TYFpUIaHa
OoIILJIAIH.

5. Harwmxama Kyiinga KypcaTuiarad OpycokJIap CUCTEMACH

XOCHJI OyJ1aau:

OHIu aca UKKUTA YK ApaTaMus. YK Y3UHU UKKH KUCM opacuIa

MaKKaMJIQHT'aH IIIapHUPIEK TyTaIu.

1.  Vcrymamap maskMmyacugas Vk ﬁ HU TAHJIAraH X0JI1a UKKK
MapTa KeTMa-KeT ‘CMYKOHYA HU OOCHHT.

2.  Xap Oup OpyCOKKa MKKUTadaH VK YpHATUHT. Y 1apHU
“O0BeKT TyTHIT ONMIMACH BaKTuna (IHHE X CHMBOJIN ITAHI0 OFJIraH

BAKT/A) *KOMJIAIITHPHUIITA XapaKaT KAJIMHT.
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3. Harmxkapa Kylinga KypcaTHUITaH IIAKJ XOCKUJI OYJIaIm:
4. Ycerynanap maskmyacuman Ctpeska M HU TaHJIAHT.
5. fAparunaran OpycokJIapHUHT OMpUTra CTPEJIKAHU 0JIH0 KeJIrd

XapakaTJaHTUPUITaHIa, yuTa OpyCOKJIapHUHT XaMMacH Oup crucremMa
Oy 110 XapakaTJaHaIH.

Coasram Ba 60omKapuin TyrMajapunas (oiaajiaHuIII.

Bupop 6up Tesnuk OMIaH TyIIaéTraH ITapHU OOIIKAPYB
TyrMaJapuaaH poigaIaHuo Mooe IIAIITHPAMUS.

MogemHu spaTwHIII.

By momens nkkura skucMaaH uoopart- map Ba crosi. CtorHu Opycor
OpKaJiu TacBUpJabd yHH uil crosmura MuxJjabd Kysavus. [llapau guck

OpPKaJId TaCBUPJIAMMU3.

1.  Amrum raxpuba yuyH File mermiocugan New OamguHM
TAHJIAHT.
2. VcrkyHamap Mmaskmyacugarmu ﬂ TyrMacu €épaaMuaa aijaaHa

ITakKJIMHWA UIT CTOJITMHUHT MapKa3ura Yu3uHTI'.

L ryrmacu opkaau 6pycok

3.  ¥YckyHamap maskmyacuaaH
yn3uHT. Bpycokuu Ba /IluckHu pacmma KypcaTuaraHaex

SKOMJIAIIITUPUHT.

&

32



TABIUMITA AHTUYA HUTOX

4.  VcryHagap maskmyacumaH dKopb | %] 5 TammanT. Hatmxana
KYPCaAaTKNUY AKOPb KYPUHUIIIUHA OJIAJIN.

5. Kypcarkmunu BpycokHuHT nuura oamb Keanbd Oump mapra
OOCHHT.

BpycoxHuHr munga Ssxopb maimgo 0yJiam, HaTHKaIa OpyCoK
TaKpHuOa JaBOMIIA WII CTOJIMIA MUXJIAHTAH OYJIaau Ba Y

xapakatiaaamaiinu (cTon Basudacuuan 6asxapanm).

6. YcrkyHasaap maxkmyacugad Run Tyrmacuam OOCHHT.

Runl-| | |

Tasxpuba gaBomuna map (muck) 6up Heua Mapra caxpao,
OPYCOKHUHT YCTUOA TYXTAMNIH.

7. Tamkpubaum TYXTaTUI YUYYVH Y CKYHAJIAp MaskMyacuaaru Stop
TYyTMacUHU OOCHHT.

| Stopn | Reset |

Coaram TyrMaJiapuHEY KHPUTHIIL.
IOxopuna sparran TaxkpudbamMuara cosjalll TyrMaJIapuHI
kuputaMmua. CoaJiai TyrMajapyu OpKaJiu Ou3 xapaxkaTjiaHaéTral

00bexkTHHHT (013 KapadTraH Xo/1a CHAPA) MapKa3ura OOILIaHFIY
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Te3JINK OePHUIIMNMUI3 MYMKUH OyJIaau. Y HUHT OOIIJIaHFUY Te3JITUTHHU
y3rapTUpUII BasudacuHu ‘pydxa’ Oaskapasu.

1. JluckHU pacMaa KypcaTUJITAHIEK KOMJIAIIITHPIIHT.

&

2. JluckHM OesruiIaHr.

3. Define menrocuman New Control 6amguan trammaur. By
oarnmas Initial X Velocity (Gommamsmy Teanuk X yKu Oyiimda
ityyHaJITaH) TATMEHIOCUHY TaHJIAHT.

Hatmxkana suru cosmaruy maimo 0yaanu. by cosimaruy qUCKHIHT

Maprasura X YKu Oyiinmda OOILJIAaHFUY Te3JIUK Oepasn.

4 . YexkyHasap MmaskMmyacugad Run Tyrmacuem OOCHHT.

Runl-| | |

Hatu:xana muckka xap XuJa OOILJIAHFUY TE3JIUK OepHIIl OpKaJINA

TaKPUOAHU Ky3aTHUHT.

2.2.11. MeHto TyrMaIapuHU YPHATHUIIL.
Ooiinananysuu Interactive Physics mactyp maketuma MIILIAITHKI

omnMacauru MyMKUH. ByHaai xosmapaa gactypga 0y MyoaMMOHU
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TABIUMITA AHTUYA HUTOX
eUUIIl YUYYH MEH0JIap TyrMacugaH (poigaTaHuITIMI3 MyMKIH. ByHuHT
YUyH-
1. Define menocunanr New Menu Button 6ammuau tamsanr.
Harm:xanma Kyiimgaru MyJIOKOT OMHACH YHMKAIH:
Mew Menu Button

Celect the menu itern that you want this
buttan to perform

Cancel

Accuracy ”
Air Resiztance. .

Appearance

AutoEraze Track

Background Colar. .

Cloze

Electrostatics...

E wit

Ewpart b

MyJ0KOT ofiHACHIAH CHU3Ta KepaKJu OyJraH OaHIHHU TAHJIAHT.

2.  Pyuxarman Run Ba Reset Hu Tammanr.
@
I
.00
3. Tampubanu uIra TyIIHPUII yCKyHaJIap MeHocugad Run

TyrMacuHU 00CcMacoaH, MyXUTIaru TYTMacHUHU OOCHUIIT OMJIaH

aMaJira OIUPUIaIHN.
4. TaspubaHu KauTapUII yIYyYH aca TYTMaCHUHH OOCHIIT
Kudos.

Aparunaérran xap Kangai PU3UK MOOE LIAIITHPHUIILA YHI XaMMa

doiimanmaEuIM yIyH KyJIiali Ba SAKKOJI OOIIKAPYB TyrMaJiapura ara
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TABIUMITA AHTUYA HUTOX
oyuin Kepak. By xosatma aca afiHaH OOIIKApyB TyrMaJIapH sKyga KyJI

KeJiaan.
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3.1. Ousuka paHVHA YKUTHIIIA BEPTYAJI JIA00paTOpH HILIapHIA

doiimamarm

Kagpmap Taépmamr Mwmmmii gacrypura Kypa, SHTH TabJIAM
cTaHgapTJapu VKYB JKapaéHura Tag0oUK oTWJIMOKOAa. by Tabaum
CTAaHIAPTJIAPH Aacocuaa 3aMOH Tajiabura xaBoO Oepamurad VKyB
abmabuérmap apatuiamMokaa. KoMmbioTep TeXHOJIOTUAIAPUHUHT IITHIIAT
OMJIaH PUBOKJIAHUIIN 0ab3UW COXaJIap OJIIUTa SHTU TaJIabiap KyHMOKIa.
TabauMHUHT MacoaBUM VKHTHUII YCYJIU XO3UPTU KyHOA V3WHHHT
IIOJI3apOJIUTHHH KYpcaTMOKIA.

Dusuka baunHM MacoaBHUt YKuUTHUIII A BHUPTYyaJI
J1abopaTOpUAIapPHU SAPATUII XO3UPTHU BAKTIa MyaMMOJIUTHYA KOJIMOKJIA.
By myamMmoHmHT eunMu cudartunga Interactive Physics (IP) mactyp
HaKeTudaH (oimasadrad  XoJjga Qusukra (QaguHUHT aupuM
Oy mmMIapura oun JadbopaTopUs UILIAPUHY TAITKHAI KAJIUII MyMKIH.

Byuna yxkurtyBum VKyBUmMJIapra MabJyM OuUp (PU3UK KapaCHHU
MyCTaKWUJI paBuInga yi¥mga ypraumuml yuyH I[P ma apatuiaram pusuk
MOIeJTHUHT (QafIMHE yJIapra TAKAM 9TAnd. YKyBUMJIAD LIy MOIEJHH
yiga Y3WHHHI IIaXCHUH KOMIIbIOTepuOa (PU3UK KapaéHW MYCTAKHUJI
YparaHagu. Y KUTYBUMHHUHT GepraH TONIIMPHFUra Kapab supryan [P na
J1a0opaTopus HIMHHN OaskapHill, Macajia eYHIl Ba TaXJIHMJI KHUJIHII
TOMIIUPUKJIAPUHUHT XUCOOOTHMHU 3JIEKTPOH MOYTa OPKAJIH YKUTyBUHUTa
o0opaau.

Interactive Physics KuaemaTukra Macasanapueu
MOJIE/IJIAITHPHUIIIIA
OpKUH TYLIUII 1e0, JKUCMHUHT OFUPJINK KY4l TAbCUPUIA XaBOCHU3

sKoIima epra Tymmminra autuiaangu. JRucmiap spKuH Tylmrasga Oup Xuia
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Te3JIAHUII OWJIaH XapakarjgauHamuiaap. Kyiimma xkeaTupuiaran momesaa
SKUCMHUHT dpKUH TYIIHINH KeJuTupuaran. By mozenna skucMHUHT Y

YKu Oyifimda OOLIAHFUY TE3JIUTHUHY, OaJaHIJIUTHHY Y3rapTUII MyMKKH.

JPKUH TVILUMLL HKucw GanaHgauru

p= 223m
Initial y-¥elocity [m/fs

Imitial Height [m 2

t= 0.85s

AKucM TesAHrH

Wy = -6.83 mfs

y=%t&t2+vot+yo ]\
vy =al+uv, :} . J\\J’\, -
\J t- 085s

Ball's Acceleration

a= -9.80mis"2

Free-Fall Equations

b

l'opusontra Oypuak ocTHIa OTHJTaH SKHUCMHHHI Xapakar

TpaerTopudcura oua MoOdeJIb.

%4 Interactive Physics - [SoccerPlayer] arasei :':': =& x|
E\\e Edit World Yew Object Define Measure Seript Window Help = E‘|£|

IDEEH $2@ 352 [x0AL L D Rk Swnll Reset

O O A2.0.meter tall soccer player heads a hall 1. Setthe initial speed of the soccer ball
¢ €| and launches it at an angle of 45 degrees. 2. Press Run ﬂ".d DhSE.NE the distance
What initial speed is required to make the the ball travels in the air A
fmn (8 hall travel 3.0 meters in the air? 3. Repeat step 1 and 2 with different
initial speed to obtain the value at which
Joing Initial Speed the ball will travel 3.0 meters in the air

-I- Distance in the air (m) 2.6

Input[S] This control is linked to Body[4].

iastartm & 3 H e L Mwnapl @Kapmmosal..‘l B8] gurnen Mw‘..l ¥ Interactiv... [@]untided-L... | QELEG 2 siiem

- - - - -
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I'opusonTra Oypuakx ocTHAa OTWITAH KHUCMHMHI XapakaTh Ba
TpaekTopusicuuau Interactive Physics mactyp maxeTu opkKaaum ypramaMus.
Ky#imgarm macananm Kypub umkamaumk: @Oyroosum wromroxkum — VO-
OOILJIAHFUY TEe3JIUK OHJIAH TOPH30HTra OypdaK OCTHOA OTraH OYJICKH.
Busnan KONTOKHMHT KaHIall TpaeKTOpHs OMJIaH XapaKaTJIAHUITHHUA
TOIIUII TaJIa0 KUJIMHCHUH.

AfiHaH 11y mMacajaHu OM3 HACTYP IAKeTHOa MOIeJLIAIITHPaAMKS.
MogenmamTupuilil MobaHuIa 0M3 XaBOHUHI KAPIIUJIUTHHHU BTHOOpPTa
onmaiimmu3l. bBwma Taskpmba maBoMmOa KONTOKHHHI TPAEKTOPHUSICH ¥
OTHJITaH HYyKTaZaH Oomnuiad mapabosamgadH HOOPATIUTHMHH KYypaMua.
Jlemar, KOITOK (pakaT OFUPJMK Ky4YH TabCUPH ocTHIa OYiaamgu. Byrma
ykyBunm (ra;mab6a) Taskpmba JAaBOMHIA KONTOKHHWHT  OOIIJIAHFUY
TE3JIUTHMHU Y3TapTHUPHUIIN Ba KOIITOK TPAEKTOPUACHHUHT Y3TapHUIIHHN
MOHUTOPAA IKKOJI KYPUIIIH MYMKIH Oy J1a I,

Boiins-MapuoTT KOHYHHTa OU MOJEJIb.

Nunk Sl Rieml

Boyle's Law

{Canstant Temperature)

1. IP pactyp makerraa LLaBOHMHT =apINMAUTHHNA 3BbTOOPra OACAK Lam ObIAAAN, ACKHH MOACAMMU3HE
COAAQAAIIITHPHIN MA=CAAUAQ VHH 3BTOOPIa OAMAAMK.
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lNasgmHar xoJaTu  yHHHI  Maccacu, XaskMH, OOCHUMH  Ba
TeMIlepaTypacu OWJaH aHUKJIaHAIu. Dby KaTTaJamkgap ras XoJarT
napamerpiaapu gedimmamu. Omartma, aliHm OMp Maccajid ras ydyH Oy
mapaMeTpJjap opacugaru OOFJIaHMIN YypraHwaanu. bepuiaran ras
MAaccacH YUyH y3rapmac TeMiliepaTypaga XasKMHIHT OocuMra OOFJIAHUIIH
Boiins-MapuorT KoHyHHU ne0 aTajlagy Ba y Kydngarunda trabpudiiaHaman:
Bepuarau ras maccacu ydyH y3rapmac TeMmoeparypajga TadHHUHT XasKMH
YHUHT OOCMMHUT'A TeCKaPHU IIPOIIOPIITHOHAIIIUD.

T=const = PV=const.

Interactive Physics mactyp makeru opkainu yarapmac 400 OK
TeMIlepaTtypaga Taskpumoa yTrasamma3. llopiieHb ocTumaru TasHH
M30TePMUK PABUIIAA CHUKCAK, YHHUHT XaKMH KaManuuO OOCMMU OPTAIH.

Hatmxama 0m3 OocuM Ba XasKM opacugard OOFJIaHUINl TpadUrrHUI

KypaMus
.4 Interactive Physics - [ChargedDipole] e o L |
%¥ Bl Edt word Wew Object Define Measure Scrip: Window  Eelp =181x|
IDd 28BS 2|k 7 AL L Q|| Runk Swpll Reset |
& O 1 Press Run : ) | Electrostsic Force on Cirsle HE 6]
cZ 3| 2 Observe how the stationary negatively charged [Ex]
O .| panicle affects the motion of the dipole F<[N)
0 /1 i
Joind gy /k
o o
=i
(=] EE:
> al
® ®
° o \ &
FE
® B FE
W@ EE!
Frationary

oF A Negatively Charged
ol Particle
& 1
P Dipole
B e
o H b
I g
22 9

[k I [are]
hstart|| | i) @ 1 || Snmni vunsp | kaposa. .| [ interactiv... [FLntied 1., | Q@B s3zem

MabaymMEn, MUKIOPAH TEHT, JIEKMH KapaMa- Kaplili UITopajIn Oup-
oupuman L macodpana typram +q Ba —q 3apgamiiapgaH uOopaTr cucreMa
QJIEKTP  OUIONM  Jedmaamud.  JJIeKTp  JUIIoJaura —q  3apsn

sKuHIamTupuiaran o0yyiacuH. Interactive Physics macryp makermma mry
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bapasauar momesm 3.5-pacMaa  Kypcatmiarapmek Oyiaagu. Kipuumb
TYPUOIUKH, yJaap ypTacUgaru y3apo TabCHUPJIAIIHII MaH3apacHWHU Ba
QJIEKTp JMIIOJBb OWJIAH 3aps ypTacUIard TabCUPJAIIYB T'Pa@UTHHUHT
yarapuimuHu Kypuil MyMmMiEwmH Oyaanu. llyHumarmek, yiaap ypracumaru
Kymon Tabcup Ky4wIapUHHUHT BeKTOPp HWYHAIHUILIAPUHNE AHIMAIIHS
BaKTHUIA KYPUII UMKOHUSITUTA dTaMH3.

[Tapannen ymamranm R1 Ba R2 KapmmimkmapmaH yTaéTraH TOK
Kydl TeHT. ByHnma yKyBum (Tanaba) Tamxpubama KOHTYPHUIAH YTa&TraH
TOK UYHAJUIIWHU CTpeJIKa epIaMuia Ky3aTaJu Ba KapIIUJIUKJIAPHU
UXTHEPHUHA KeTMa-KeTJIMKIa yJIAIIKN Ba Taskpuodara “apasammmbd’ TYpPHIIH

MYMKHH OYJIaIu.

% Interactive Physics - [ComingSoon11] = Iﬁll
Eje Edit Run Script Window  Heb 151>

D2H B8 & ?| H Runl Stopll Reset

In this exercise, we use the

thickness of the arrows to

represent the amount of

current.

1. Press Run

2. Observe that the sum of +

currents entering a junction ;

(qreen) equals the sum of i s

the currents that leaving PR

the junction. This is called s

Kirchhoif's first law. ‘ ]

R, R;
Note: R1 = R2

[Pl {120} XTI

jﬁstartl“ @& = “ i Munapl B caprmonal. .”@mte.-u(uv... E#untiled 1. QEENS o ciscew

3.6-pacm. dneKTp 3aHXUp

a1
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Charge [mC) Magnetic Field out of Screen

e ® @ @ ® ®

© Y = = = o

Fm agnelbec = Fﬂmh@eﬁal

qvB sinP0™y_ f

& & & & =
Force = 1.225 N & ) & o &
Radius = 1.666 m
Yelozity = 2.062 mis B-Field Strength [T)
o= 0mlkg ([T
= = & & CH &

3.7.-Pacm Jlopen1r kyumn

Marautr Ma#aoHIa XapakaTJaHaéTraH ( 9JJIEKTp  3apusagura
tabcup oryBum Jlopenn kyum Fn meb aramagu. By momenma maraut
MAaMJIOH WHAYKIUSICUHU Ba 3appavyaHUHT 3apAIuHN Y3rapTUPUIIT
MYMKWH.

Omatma oJIeKTPOH YKyB  JacTypJjapuga YKyBUH Tawép (pusuk
Mojsesap OwiaH wumuiavau. [P ma aca YKyBUMHMHT y3u HUXTUEPUIT
MomeaHH saparagd. JlacTypHuHr afiHaH Iy XYCYCHSATH  OOIIKa
mactypaapaan adsan xucobmamamu. [P mactypm aeKTpoH Iapciiuk
oMac, Oanku QU3NK JOMMXAJIap MYXUTH XHCOOJaHMO, BHUPTyaJ
TaKpUOaIap KUJIUII UMKOHHATUHU spaTtamu. DoigalaHyBUMHUHT Ky
OCTHZA yCKyHaJap MaKMyacu OyamO, y epaa -UXTUEPUUH TeOMeTPHK
MIAKJIIArd $KUCMJIAPHU SPATHII TyrMajJapd Ba (PU3UK MoaesLapra
Kepak Oymamgurad Xap XuJj Kyduaga KYpcaTHJTaH yCKyHajap MaBKyd:

vﬂqarnrmap, Perynaropnap, bBoraammamnap, Motop, Ilpy:xuna,
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Ilopmennap, Mnonap, O0moxmaap. Kuckacu, cpumsuxara oma TaskpuodOaIap
YTKA3UIII yUYyH Kepak OyJIaguraH Oapda yCKyHasap MysKaccaM.

Illy Ommam Owmp KaTtopaa, HOacTyp €paaMuga MYXUTHHUHD
nmapaMeTpJapyuHU Y3TapTUPHUIN, Xap XWJI MaWJOHJApHU Ba XaBO
KAPIIUJINTUHN  KUPHUTHUIN, KUCMHUHT  (PHU3UK  XYCYCUATJIAPUHU
V3rapTHUPUIIL MYMKHWH.

JactypHuHr OyHOA¥ HWMKOHHATIAPH BHUPTyaJa JiadopaToOpHs
WUILJIaPUHN TAIIKWI OTHII YIYH %Kyga MYXHAM XHCOOJIaHAIH.

Hamyna cmdaruma kKyhdmnmaru JjgadopaTopus HILIAPHHUA TaKIUM

ITaMMU3.

1-JIabapaTopusa v
Matrematuk magaTHUK popmyaacuun 1P myxutuna xearupuod
YHUKAPHUII BA MASITHUK XapPaKaTHHU YPTAHMNIIL,

W1 keTMa-KeTJIUTH.

1. Kuuuk yirgamaoa 1map YM3uHT.

2. IoHuHr OMp yYMHU TasgHY HYKTACUTa, MKKMHYM YIYHHHN IIapra
MaxKamJiad, MaTeMATUK MASITHHUK XOCHUJI KUJIHHT.

3. Kuumk Oypuaxam Oenrmianr Ba “Run” TyrmacumHm OocCHHT.
MasaTHuK TeOpaHa OoIIaiIn.

4. Mentora xupu6d “Measure” bapmugas “Time”Hu TaHIaHT.

5. IIHUHT Y3YHJIUTUHH Y3rapTUPUHT. ByHUHT yUyH MeHIora Kupuo
“Window” bampnuman “Properties” Oy IMMWHH TAHJIAHT.

6. IOIHUHT y3YHJIUTHHHA Y3rapTUpPHUO MaTeMaTUK MASITHUKHHUHT IIIy
Y3YHIINKIATA JaBPHUHU KA BaJIra E3MHT.

7. JladprapuHrusra Kydugaru KaIBaJHHU UYH3WHT Ba KepakJIn

KaTTaJUKJIap OMJIaH TYJIIUPUHT.
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8. (T2, L) rpaduruan gadTapuHII3Ta YU3UHT.

| |H| cﬁ:l.'ﬁl %l?l”rﬁ'Al,@l,@” RunblStuplllReset”
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9. XOCHJI 6yJII‘aH rpadomc/:[aH xynoca T-II/IKapI/IHI‘
IOkopuma xypcatuiaram KeTMa KeTJIHKIA IP pacrypuman
doiimanmaguarag  xoJama  MaTeMaTHK — MAsSTHUKHUHT  TeOpaHMII

KOHYHUSITUHU KeJITUPUO YUKAPUIIT KYPCATHUITAH.

2-J1abapaTopws vmm

I'opusoHTra HUCOATAH OTHJITAH KUCMHUHT Xapakatuuau 1P
MYXUTHUIA YPraHUIII.

WNirau 6asxapuill KeTMa-KeTJIUTH.

1. IP mactyp myxuTuga 1map YU3UHT.

2. Epun uynsuar ( y3yH ropu3oHTaI 6PYCOKHN SKOPD OMJIAH HII

CTOJINTa MAXKAMJIAHT).
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OO 1o
g 5! 5.000 ms
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3. Hlapfa ropmsoﬁTra HcHaTaH o =30 6ypqafc IOCTI/I.ﬂ;a
OOIILJIAHFUY Te3JIUTU Vo=15 M/c OYJIrad coH KuMaTIapHU KUPUTHUHT.

4. XaparkatHuHT 0.25- ceRyHaAMOa IMapHUHT Te3JIUTTHU
aHUKJIAHT.

5.  XapaxatHuHT 0.25- ceKyHIU Ba 2- CeKyHJIapuaa HIapHUHT
KMHETHK Ba IIOTEHIINAJI JHEPTUSJIAPUHN aHUKJIAHT.

6. KuHeTuk Ba mOTEeHIIAJ SHEPTHUSJIAPHUHT ¥3rapUIlliapuHA
0.1 cek., 0.2 cek., 0.3 cek. 1apJaH KeUWHTU Y3rapullJapuHU Kynuumga

ReJITUpUIrad KaagBajira KUPUTHHT.

Taxpudbaap Kunernk IToTenmmasn Tynauk,
COHH oHeprud, /K aHeprud, /K sHeprud, /K
1
2
3

7.  OHepPrusHUHT BaKT Oyinda y3rapwuiil rpaqurugan

XapakaTHUHT 8-CeKyHINIa MIaPHUHT TYJINK dHEPTUACUHU XUCOOJIAHT.

45



TABIUMITA AHTUYA HUTOX
8.  XaBOHUHT KAPIIHUJIUTHHU 9bTHOOPTa OJITaH X0JIIa KUHETUK
Ba HOTEHIINAJ dHEPTUAJIaPHUHT BAKT Oyiimya y3rapuill rpaduruau

YM3MHTI.

3-JIaboparopmsa .

MaTteMaTHK MAaATHHKHUAHT TEOpAHUII JAaBPUHHU aHUKJIAIL.

Niman 6askapuilnl KeTMa -KeTJINTH;

1. IP mactyp myxuTumga y3yHJIUTH 2 M OYJIraH MaTEMATHK
MAATHUKHY YM31UHT.

2.  Ky#immaru dopmysiagas doiimaaHras Xoaaa Te0pa Il

t
ITaBPUHHU XUCOOJIAHT. T = N oy epma T- MagTHUKHUHT TeOpaHUII JaBpH, t-

TeOpaHuIIap BakTu, N- TeOpaHuIIap CoHM.

3. MareMaTuk MasgTHUKHUHT Y3YHJIUTHUHUA 3 M rada
V3rapTUPUHT.

4.  2- baHgmaru XucoOJIaIlJIapHU Oaskapuod, TeOpaHUIl JaBPUHHI
AHUKJIAHT.

5. MareMaTuKk MasgSTHUKHUHT TeOPAHUII JaBPU Y3TAPIAMII?

Terumanm xyoca YMKapPUHT.

4-JIabopaTopms wimm.
NMITy ILCHUHT CaKJIaHUII KOHYHUHU ITAPHUHT BePTUKAJT
SKOMIAIINTaH JeBOp OMJIaH TabCUPJIAIIYBUIAH TEKIIIPHIIL,
Nian 6askapuin KeTMa-KeTJINTH.
1.  IP mactyp myxuTuaa 1map YA3UHT.
2.  IP macTyp MyxuTuaa meBop UYU3UHT (TYFpH TYpTOypUaK
AKOPD).

3. IIlapra OomTaHfuy TE3JIUK OCPUHT.
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4.  Hwmmyabc rpapuruHy YU3WHT.

5.  MyxutoaH rpaBUTAIASHHA OJIMO TAILJIAHT.

6. IllapHHHTr MaTepuaJIUHU TAHJIAHT.

7. Ky#tmparu Oypuakjaapaa Ta:KpPHUOAHHU YTKASKMHT:

300,459,600,900.

8. OnuHraH HaTHKAJIAPHA KyHUIard sKaaBajira KUPUTHUHT-

Taxpudasap Nvnynse | Tabcupnamysman | TabcupiamiyBaax

COHU OJIOVH KeruH

1 My (&r

Mm/c)

2 My (RI‘

m/c)

3 Mz (RI‘

m/c)

9. XapakatT rpauruHU TaXMUHAH YA3UHT.

10. OuJamHras HaTHRAJAPOAH KeJIrd YMKKAH X0JI1a UMIIYJIbCHIHT
CAKJIAHUIII KOHYHHTA OHJ XyJ0CA YNKAPUHT.

11. Tasxpubanu rpaBUTAIIUIHE 9BTHOOPTa OJITaH X0JIIa
KaUTapuHT.

12. I'paBurammsaHu obTHOOPTA OJITAHIATH HATHKA OMJIaH
rpaBUTAIUAHU IbTHOOPTA OJIMATaH XOJIIard HAaTHKAHU COJTUIIITUPHHT.

13. Hxkama X0J1 yUYyH XaM XapaKaTJaHHUIITra Oug XyJjoca
YHKAPUHT.

N3ox: Taxpmba maBoMumga peasl sHeprus HYKOTUIILJIAP 9BTHOOpPTa

OJIMHATIU.
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[llyan xysoca kwnamimm MyMKuHEH, I[P nmactyp maketm @uamka
daumHM MacoaBul YKUTHINLA, BUPTyaJ JiadopaTopHUsaap spaTHIIIA

KEeHT KYJJIAHWUJIUIIN MyYMKWH.

5-JIabopaTopus mim.
I'opusonTra Oypuak ocTuaa OTUJITAH JKUCMHIHT

XapakKaTjJaHaeéTrad miaTgopMagaru XxapakaT TpaeKTOPUACHHEI

TEKIITHUPUIII.

Taxpuba cxemacwu.

>

1-sxucMra GepaéTraH MOTOpP Te3JUru peryJsarop épmamuna (0 mam
20 M/c) ysrapTHpmIamm. 2-3KHCMra Tabcup OepyBunm kyd F(x)=1,508H;
F(y)=1,31H ra Tenr Ba 0,37c BaKT JaBOMHUIA TABCUP ITAIN.
Tamxpuba Makcagy: 2-:KHCM XapakaT TPaeKTOpHUACHHUHT miaatdopma (1-
*KPICM) XapaKaT Te3JTUTHUTa OOFIMKJINTHHY YPraHMAIIL.
KysaTum: 2-sxmcM yauIn TpaeKTOPUACH IIapadosa KYpUHUIILIA. 2-3KHUCM
VUUIIl Y30KJIUTU 1-3KHUCM XapakKaT Te3JUTura TYFPU IPOIOPIIMOHA
O0y110, YHUHT TEe3JIUTUra OOFJIMK, 2-KMCM YUMIN TE3JIUTH XaM 1-3KKMCM
XapakaT Te3JIUTHUra TYFPU IPOIIOPIMOHAJ BA YHHHT TE3JIUrHUra OOFJIHK.
2-9KHCM MAKCHMAJI YYHII OAJAHIJIWUTH 1-3KUCMHHUHT TE3JIUTU Y3TapHUIIn
OmimaH Xam yarapMaigu, OyHIAH KYypUHUO TYPHUOIHUKM 2-3KHUCMHUHT 1-

HAHHUCMHHUHI XaparaTura 60'FJII/IK, aMac.
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NnoBa

Keiinaru masbatmaru miiapuMusga Hacub arca, Cra MyxTapaMm HJIM cOXubJiapura
Crocodile physics, Crocodile Chemistry Ba Crocodile ICT macrypsapuma uiairam
ypranamus.
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Crocadile physics mactypuga spatuiaras aiipuM Mojesiap.
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Physical Properties

Temperatura(*C)  pH  Pressurefatm.)  “olume{cm®)

m -~
m u
8
&
Cathode reaction; 2H20() + 2e” — Ha(g) + 20H (ag) 10.12 em? B N B
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' =
[ -
[% I:Il-I pH
10
Macl i
& 5
1M 0
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i B 16 24 3z 4D 4
{cm®) w @ Burette level
m m
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Frifs) + HaO0 — Ha{w) + Zn(s) 25,42 om?
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ZHCIay) + Zn(s) — Haly) + ZnClzfang) fem)
Fa 30
Solids 458! . voume 25 L
Mass(gl  Temperature(*C) - Yolume A
7nis) 50.7 4.2 o ;
Zn0is) 0.7 406 T 1 a
Volumi| 4 -
-
5 L
{ o _‘_—‘\/. 1

408 2.1 1.0 7.0

f
0
(5) ™ Simulation time

z0

Crocodile Chemistry mactypuaa spaTuara afipuM MoesIap.
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Crocodile ICT macrypmpa spatrirasd aipuM MoJeJriap
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