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I. 119U JACTYP
KHNPHAILI.

Jlactyp Y36exucton Pecry6mukacu ITpesunenturmnr 2015 imn 12 uronnaru
“Onuii TabUM MyaccacaJlapuHUHI pax0ap Ba MeJaror KaJapjapyuHU Kairta
Talépiamnl Ba MaJakaCUHHU OIIMPHUII TU3MMHUHU SHA/JAa TaKOMWLIAIITUPUIL 4Opa-
tanoupnapu Tyrpucuaa’ru [1d-4732-conmu, 2017 iun 7 deBpangaru
“Y36eKuCTOH PecnnyOnukacuHu siHajga PUBOXKIIAHTHPHUIN OYiindya Xapakatiap
ctparerusicd Tyrpucuna’tu [1d-4947-connu dapmonnapu, myHuHraek 2017 wun
20 ampenpmarn  “Onuil  TabauM THU3UMUHU SHAJa PUBOXIIAHTHPUII YOpa-
tagOupnapu Ttyrpucuna’tu [1K-2909-connu kapopunga OenrunanraH  yCTHUBOP
Basudanap Ma3MyHHUJAH KeluO YMKKAH XOoJjga Ty3wiraH Oynub, y 3aMOHaBUi
Tajgabsap acocuja KadTa Tail€piaml Ba Majlaka OIIMPUIN >KapaEHIaApUHHUHT
Ma3MyHHHH TaKOMWUIAIITUPHUII XamJa OJIMA TabJIUM Myaccacallapyu IeJaror
KaJIpJIAPUHUHT KacOW KOMIIETEHTJIMTMHU MYHTa3aM OUIMPUO OOpHUIIHHM Makcaj
KUJIa/IU.

Kamusar Tapakku€étu HadakaT MamiakaT HMKTUCOJIUN  CAJOXUSTHUHHUHT
IOKCAKJIMTU OujiaH, Oanku Oy calloXMsT xap OMp MHCOHHMHI KaMoOJI TONMILIU Ba
YUFYH PUBOXJIAHUIINTA KAHYAJUK HYHANTUPWITAHJIUTH, THHOBALUSAJIAPHU TaI0MK
STWITAHJIUTH OWjlaH XaM yiadaHaau. JleMak, TabiauMm TH3UMHU caMapaJopiIuruHu
OLLUUPHIL, NE€JAarorJIapHu 3aMOHABUN OMJIMM XaMJla aMaJInii KYHUKMa Ba Majakaap
OWiaH KypOJUIAaHTHPHIL, YET 3J WIFOp TaxXpuOadapuHH YpraHuil Ba TabJIUM
amManueéTura TaaduK ATUII OYyTyHT'M KyHHUHT Joyi3ap0 Baszudacuaup. “MexaHuka

bannapuHu VKUTHILIA ax00pOT-KOMMYHUKITHS TEXHOJIOTUSJIAPUHUHT
KYJUTAaHWIMIIK MOJYJIM allHaH MaHa Iy WyHaIuIIJard MacajlajlapHu Xajl 3TUIIra
KapaTWJITaH.

Kyn ¢yHkuuoHamm maremMaTHK JacTypui TabMUHOTIApAaH (oiinamaHuIl
MaTE€MaTUK TAbJIUMOTHHHI aMajiil acleKTIAPUHU >KOPUM JTHUILHU Ky4auTupuO
KOJIMAaclaH, OalKu MyTaxacCUCIApHUHI KacOWil Tal€prapiuruHu OLIMPAJIH.
MyTaxaCCUCHMHI MaTeMaTUK KOMIIETEHTIMK HYKTal Ha3apuJaH MEXaHUK
MacalajJapHd €YMIAa TYpJaM METOJJIapHU KYyJjaliy (aHUK Ba TaKpUOMN eduIn
yCyJulapH, HaTHXKaJlapHU CUMBOJUIM (aHAJTUTHUK), COHJIM Xamia rpa@uk KypUHUIIa
OJIMIII) Ba €YMMHU TYpJM IIAKIAA OJMII Xap XWUJ TypAard UHCTPYMEHTIApHUHT
YHHUKaJI BapuaTUB UMKOHUSTIAPUHH TYIIYHUIITa UMKOHHUAT Oepanu. BymapHuHr
Oapuacu kacOui TabJUM MakcaJd y4yH Macajda MOXUSTHHU TYUIYHMII yCITyOWii
MyaMMO aKTyaJJIMTUHUA OLIUPAJIH.

MoayaHMHI MaKcaau Ba Basudaaapu

“Mexanuka (bannapuHu VKUTHILIA ax00pOT-KOMMYHHUKITUS
TEXHOJIOTHSJIADUHUHT  KYJUIAHWINIIK® ~TOPEAMETUHUHT YKUTWIMIIKMIAH MaKcaj
TUHTJIOBUWJIAD MEXAaHUK MaCalaHu MAaTEMAaTHUK MOJECIWHU KypHIL, COHJIM EKU
AHAJINTUK €YMMHWHU TOIUIL, E€YMMIIAPHU TaxJIWJI KWJIWII, KOMIUIEKC COHJIAp
VKUJaru KOMJIAllyBJIapUHU aHUKJIAIl BA XapakaT YCTYBOPJWIMHHU TabMHUHIIAIIAA
TabCUP OTYBYM KYWIAPHUHT KIACCU(PUKANUACHHN XaM YpraHUMIAgu. Xap Xl
MacajaJlapHyd €UYHuIIa aJrOPUTMIIAPHUHT CH(ATUHU Ba HMKOHUSTIAPUHUA TaXJIUAJ
KWINIIT XaMJla aJIrOPUTMIIAPHU sipaTa OWINII KYHUKMaJIAPHU XOCHJI KWJIHIIIAH




noopat. Kommnerorepnapaa MaTeMaTUK TH3MMIIAP OPKAJIM MEXaHWK MacajalapHu
e4a OJIMII, MEXaHWK Macajla MOXUATHHU YOy TH3UMJap épaamMuaa TaxXJIuil Kujia
OwMI Ba yHHU Tajlabajapra €TKas3WIll YCYJUIApUHU YpraHuil (aHHUHT Bazudacu
XUCOOJIaHaAIN.

MoayJ 60yiin4a TUHIJIOBYMJIAPHUHI OMJIMMHU, KYHUKMAa Ba MajlaKkajlapura
Kyidniaauran tajaadJaap

TabnmuMm TH3UMHUTa SHTA axXO0OpPOT-KOMMYHHUKAIHS TEXHOJOTHSIAPUHUHT
KAPUO KETUIM Ba UCTUKOOJIApH XaKHa TylryHJara sra OViuimm, sHrd ax0opoT
Ba IEJIaTOTUK TEXHOJIOTHUIAPAH, YKYBUMIAPHUHT (GaoMATUHA (PaoIIalITUPyBYH
ycyjulapaan xabapAop OYiMIIM Ba MalIFyloTiapAa yiapiaaH ¢oiinamaHuil
Majiakacura 3ra OyauIm, axOopoTIapHU WHUFUII, KaiTa WIIIIAI yCyJUIlapu XaKuaa
TacaBBypra »ora OYauImM Xamaa Mas3Kyp JKapaHJIapHH aBTOMATJIAIITHPHIII
WOKTUMOMM 3apypuAT SKaHUHU TYIIYHTHUPA OUIUIIN, KOMIBIOTEPHUHT TapKUOUN
KUCMJIADUHUHT BazudanapuHu Ouwinuimy Ba il GaoiusThaa YHIAH (oiimanaHuln
Majakacura sra OYJIuIIN, KOMIIBIOTEp TAPMOKJIAPH Ba YHJA UIIUIAII TEXHOJIOTHSICH
XaKuJa MabIyMOTra 3ra OVJIMIIM, UHTEPHET TapMOFH, DJIEKTPOH MOYTa Ba yHIaH
doitnananum Hya-MypuKIapyuHu drajljialiv, KOMIBIOTEPIN MaTeMaTUK TH3UMJIIAP
(MathCad, Maple, MatLab, Matematica, Derive), MaTH Myxappupiapu, *ajaBail
MPOLIECCOPH Ba TAKIAUMOT AACTypu €pJaMuia JapC HIUIAHMAJIAPUHU SPATHII
TEXHOJIOTUSICUHU Y3JAIITHUPUIIM, SJICKTPOH AApCIMKIAp/IaH YKYB >Kapa€HHuaa
dolnananui KYHUKMacura sra OyJIuiiapu Kepak.

Moay/iHM TAIIKKJI 3THII BA YTKAa3UII 0yiHMYa TaBCUSLJIap

“MexaHunka (bannapuHu YKUTHIIAA ax00pOT-KOMMYHUKIIUS
TEXHOJIOTUSUIADUHUHT KYJUIAHWIMIIK® (DaHUHU Y3TAIITHUPUII YYYH YKUTHUIIHUHT
WIFOpP Ba 3aMOHaBUI ycyutapuaan (oianaHul, SHrM WH(OpMalMOH-TIe1aroTuK
TEXHOJIOTHSUIApHU TaTOMK KWIMLI MYXUM axamusrra sra. GaHHM Y3JalTHpUIIa
JapclivK, VKyB Ba ycCiIyOud KyJulaHManap, Mabpy3a MaTHJIapu, TapKaTMa
MaTepuaIap, MEKTPOH MaTepUalIap, BUPTyasl CTEHJIAp Xama UIIYU X0JIaTaaru
MaTeMaTUK  MOJEJUIapJaH  Ba  WJIFOpP  NEJAaroruk  TEXHOJIOTHsUIApJaH
doitnananunaayn. MaB3ynapHu TYHIYHTUPHUIA aKJIud XyXKyM, MYHO3apa,
XaMKOPJIMKIa YKUII KaOu MeIarorukK TeXHoyorusapaan (hoiaanaHunagm.

Moay/JIHMHT YKYB peskajgaru 00mKa MoayJ/uiap Onjiad OOFJIMKJINIH Ba
Y3BHIJIUTH

“MexaHunKa bannapuHu YKUATULIAAQ ax00pOT-KOMMYHHKIIUS
TEXHOJIOTUSUIADUHUHT  KYJUIAaHWIMIIKM® ~ MOJYJIM Ma3MyHH YKyB pexagaru
“MexaHUKaHUHT 10J13ap0 Macananapu’” Ba “AHaJIUTHK MEXaHHUKA Ba YCTYBOPJIMK
Hazapuscu” VKyB MOAyJulapu OwjaH y3BUM OOFJaHTaH XOJiJa TeJarorIapHUHT
ax00pOT-KOMMYHUKAIIMST TEXHOJIOTHsUTApUIAH camapanu doigananum Oyiinya
KacOuii mejaroruk Tanéprapiank JapakaCuHU OMIMPHUIITA XU3MAT KUJIA IH.

MoayJITHMHT 0JIMH TAbJIUMIArd YPHU
MonynHu Y3MalTUPUIL OpPKAIH THUHTJIOBUYMIIAD aXxOOpOT-KOMMYHUKALIUS
TEXHOJIOTHSUIAPUHYU  YpraHull, aMaJluid MallFyJoTIapja aMaiaa KyJulalld Ba




OaxoJmarira 10up KacOuii KOMIIETEHTJIMKKA 3ra Oyiaauiap.

“MexaHuka paHIapUHA YKUTHIIAA aX00POT-KOMMYHUKIMS
TeXHOJIOTMSIJIAPMHUHT KYJIIAHHJIAIIN
Moaya 0yimn4a coatjiap TAKCUMOTH
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AXO0pOT-KOMMYHHKAITUS
TEXHOJIOTHsUIapH BOCUTATAPUAAH TabJIUM
xapa¢Huaa GorgamaHUIITHUHT
MCTUKOOIIA HYHANMIIITIAPH Ba KeIaKaru.
KommeroTepin MaTeMaTHK TH3UMIIAP
XaKuJa YMyMUANH MabJIyMOTIIap.

MexaHnka MacajgajlapyuHy €YU
2. dbolnananuaagural acocuit 6 4 2 2 2
WHCTPYMEHTIIap.

Kamnu: 12 8 4 4 4

HA3APUHN MAIIFYJOTJIAP MABMYHHU

1 - MaB3y: AX00pOT-KOMMYHUKAI[USI TEXHOJIOTHSVIAPU BOCUTAJIAPUAAH
TabJUM Kapa¢HuAa (POMIATAHMIIHUHT HCTHKOO0JIM HYHAJTUILJIAPU Ba
Kesgaxaru. Komnbrorepian MmareMaTuk TH3MMJIAP XaKUIa YMyMHH
MabJIYyMOTJIAP.

AKT 0O¥yiinya xaOyn KWJIMHTAaH KOHYH, Kapop Ba JacTypiiap. 3aMOHaBHA
KOMIBIOTEPJIM ~ MaTEMAaTHUK  TU3MMIIAPHUHT  sfpaTtuiaum  Tapuxu. Jlactyp
uHTepdeiicu. JlacTypHu ypHATUII ydyH MUHUMAa Tajnabiap. AManuii mactypiap
naketn. MareMaTuKk THU3UMJIAPHUHI ypraryBuM AacTypiiapu. THU3MMHHUHT €paam
caxudacu. KoMmproTepin MaTeMaTHMK THU3UMIIADHUHT WMKOHHUSATIApU. MaTH
MyXappupjiapd Ba VYJIApDHUHT MaTeMaTUK THU3UMJIAp OWIaH WHTETPAIUsCH.
DOneMeHTap MaTeMaTHKa MacalaJlapUuHM aMajiui JacTypiiap MaKeTHJla EYulll.
MathCad, Maple nactypnap naketu.

2 - MaB3y: MexaHuka MacajJajJapuHu eduinaa (oiigaiaHniagura acocuii




HHCTPYMeEHTJIap.
QdoitnananyBun  uHTepdeiicu.  MabayMOTIapHUHT  TUMH.  Acocuit
oObekTnapu. MHTepakTuB pexumuaa rpaduxiap OunaH ummam. MexaHHuk
MacaJlaJapHd CUMBOJIIM Ba COHJM euntl. Onauil nuddepennman TeHriaMmaiapHu
COHJIM Ba AHAJIUTUK euuMiapu. Xycycud Xocwianu AuddepeHunal
TeHIJaManapHu conny eunl. 2D Ba 3D rpaduxmnapuu Kypui. Auumanus. Maple
Tu3uMU. Marematuk udonanap Ba QyHKuusuiap. Anredpa Ba COHJIAp Ha3apusACH
macananapunu eunil. Juddepeniman TeHrmamanapHd yMyMUid €4UMHHHA TOTIHIIL
Maplena Hazapuii mexanunka macananapu yuyyH nuddepeHuan TeHrIaMaiapHu
Ty3UIIl Ba €YMMHHU Tomuil. Maplena ukku Ba y4 ym4oBnu rpaduka. AHMMaIUA.
Maplena nactypai 3eMeHTIapy.

AMAJIMA MAIIFYJOTJAP MABMYHHU

1-AMaJuii MalIFyJIo0T
AXO0POT-KOMMYHHUKAIMSA TEXHOJOTHAJIAPH BOCUTAIAPUAAH TAbJINM
kapaéHuaa GoigaTAHNIIHMHT HCTHKOO/IN MYHAJMILIIAPH BA KeJIasKaru.
KoMnbroTepiu MaTeMaTHK TU3HMJIAP XaKUAA YMYMHUI MabJIyMOTJIap.

Maple Tu3uMHIa COHIM Ba CUMBOJUIM XHcoOnanuiapuu Oaxkapuii. Anredpa
Ba COHJIap Hazapuscu Macanaiapunu edunl. Maplena Hazapuit MexaHuka
(GaHUHUHT KMHEMaTuka OYyIuMuUra Ouj MacajajJlapHU euuil. Te3uK, Te3JaHHMIIIL,
STPUJIMK PAIUYCUHU aHUKJAM. Te3nuk, Te3naHum rpadgukiapuan yusum. Hykra
XapaKaTUHU aHUMAIIASCH BU3yaJIAIITHPHIIL.

2-AMajiuii MalIFyJa0T
Mexanuka MacajiaiapuH edyumaa GouaaIaHUIATUTaAH ACOCH I
HHCTPYMEHTJIAp.

Maple Ttuzumuna Hazapuii mMexanuka (aHUHUHT CTaTHMKa Ba JTWHAMHUKA
Oynumiapura ouj MacajaJlapHU EUUIIHM aBTOMATIAIITUPHUIN. OIMIOpaJapHU
rpadukmapunn scam. XapakaT guddepeHnran TEeHrjJamMalapyuHd aHAIUTHK Ba
COHJIM €YUMJIAPUHU OJIUII, CUYMMIIAPHU TaXJIWJ KWJIUILL

MYCTAKWJ TABJIUM

THUHTIIOBYM MYCTaKWJI HINHU MOJAYJIHHM XYCYCHSITIApUHU XHCOOra ojiraH
X0JIJ1a KyWuaaru makxjuiapjad (oiigananu0 tai€pianiya TaBCUs dTUIAAN:

- YKyB, WIMUNA amgabuétnapjaH Ba MebEPUU XyxoKaTiapJaH (oilgaiaHull
acocuia MOAyJ MaB3yJIapyHU YpPraHWIIL;

- TapKaTMa Matepuasuiap oyiinya Mabpy3ajiap KUCMUHH Y3IalITHPHUILL;

- aBTOMATJIAUITUPWITaH ypraTyBUd Ba Ha3opaT KWIYBUM JacTypiap OuiaH
WIILJIAILL,

- Maxcyc ajmabuériap Oyiuya mMonyn Oynumiapu €KUM MaB3ylapH YCTHAA
WIILJIAILL,

- TUHIJIOBUMHUHT KacOwii Qaonusarn OwiaH OOfmmMK OYiaraH MoOmyd
OynuMmIIapy Ba MaB3yJIapHU YYKYp YpraHuIL,

- (pa"ra oM CTATUCTUK MABIYMOTIIAPHU YPraHUIIL, YIAPHU TaXJIWI KAJTUIIL.




YKUTHUII HTAKJJIAPA
Maskyp Moayn Oyinda Kyiduaara YKUTUIN akiapuaad GoiaanaHuIagm:
Mabpy3aliap, aMaIui MalIFya0TIap (MabIyMOTIIap Ba TEXHOJOTUSJIAPHU aHTIa0
OJIMIII, AKIUHN KU3UKUIITHU PUBOXKIAHTUPUIL, HA3apuil OMIIMMITapHU
MyCTaxKamJiaill);
naBpa cyxoamiapu (KypuiaéTraH JIoiuxa eaumiiapu Oyitnda Taximudg oepuri
KOOMJIMSITUHY OIITUPHIIL, SIITUTHII, UAPOK KWJIHII Ba MAHTUKUH Xyjiocaap
YUKApUI);
Oaxc Ba MyHO3apayap (Jioluxaiap eunMu Oyinda Jaauiap Ba acocin
apryMEHTJIApHU TAKIUM KUJIHIIL, SIIATHUII Ba MyaMMOJiap €UUMUHU TOTTHUIIT
KOOMIMSITUHY PUBOJTAHTHPHIIN ).

"KOPUI1 HA3BOPAT(ACCUCMEHT)HU
BAXOJIALI ME3OHHA
Xopuit  nHaszopaT(accHCMEeHT)HH  Oaxomam — Y30exucToH — Mummit
YHUBEPCHUTETH Xy3ypHJaru Iejaror KajapjapuHH KaiTa Taiépriain Ba yJapHUHT
MajlakaCUHU omupuil TapMoK (MUHTaKaBUi) MapKasuaa TaCAUKJIaHTaH IIaKLIapy
Ba ME30HJIAPH aCOCH/Ia aMaJjira OIIHPAIH.
Ymby MOAYIHUHT KOpH Ha30paT(aCCUCMEHT)Ta axxpaTupiaH MakcuMmal oami-1

oaJL.




I1. MOAYJIHUA YKUTHUIIJA ®OVMIATAHWIAIUTAH
HHTPE®AOJI TABJIUM METO/IJIAPH.

“Xyaocanam” (Pe3rome, Beep) meTonu.

Metoauuur makcaam: by wMeTtonq Mypakkad, KYNTapMOKIH, MYMKHH
KaJap, MyaMMOJM XapakTepJard MaB3yJapHU ypraHuiira KapaTHJITaH.
MeToaHVHT MOXUSTH IIyHJIaH MOOpaTku, OyHAa MaB3yHHHT TypJU TapMOKJIapu
Oyiinua 6up xui axOopoT Oepuiaau Ba alfHU NalTAa, YJIapHUHT Xap OUpH ajoxuia
acmekTiapja Myxokama JTuiaau. MacanaH, MyaMMO IKOOuM Ba canOuit
TOMOHJIapH, ad3aiUTuK, (pa3uiaT Ba KaMuuiuKkiapy, ¢oiiia Ba 3apapiapu Oyiinya
Vyprauunaau. by wuHTepdaon MeTo[ TAHKUIAWHN, TaXJIWINKA, aHUK MaHTHKUAN
bukpnamHan  MyBaddaKUATIM  PUBONKIAHTHPHUINTA XaMmJlda  YKYBUMUJIAPHUHT
MYCTaKuJ Fosiapu, (pUKpiapuHu €3Ma Ba OF3aKd IIaKjija THU3UMIM Oa€H STull,
XUMOSI KWIWIIra HWMKOHUAT spatagu. ‘‘Xyiocanam’’ METOMJAH Mabpy3a
MAaIIFyJI0TIapyuia HHIWBUAIYal Ba Ky(TIUKIapJard Wil IIakiuia, aMaiuil Ba
CEMHUHAp MAalIFyJIOTIapua KHYUK TypyXJapAard Wil IIaKIUAa MaB3y F03acHJlaH
OMITUMIIApHU MyCTaxKamJjall, TaxJIWiIM KAJUII Ba TaKKOCTall MakKcaauaa
doiraaHnI MyMKHH.

MeTtoanu amaJjira omMpuin TAapTUON:

TPEHEP-YKUTYBYN UIITUPOKUUIIAPHU S5-6 KUIIUAAH HOOpAT KUUUK
rypyxJjiapra axpara/y;

TPEHUHT MaKCcajy, IapTJiapy Ba TapTUOW OWIIaH UIITUPOKYUIAPHU
TaHULITUPray, xap Oup rypyxra yMyMuid MyaMMOHHU TaXJIUJI
KUJIMHUILY 3apyp OYJIraH KUCMJIapH TYIIMPHUITaH TapKaTMa

Xap Oup rypyx y3ura 6epuiaran MyaMMOHH aTpoduinya TaxX i
KWIKMO, Y3 MyJIoXa3aJlapuHH TaBCUsI DTIIIAETTaH cxeMa Oyiinya
TapkKaTMmara €3ma 0aéH Kujaaau;

HaBOargaru 6ockuyaa 6apya rypyxJjap y3 TaKaIuMOTIapUHA
yTkazaaunap. lllyHaan CyHTr, TpeHep TOMOHUAAH TaXJWJiap
YMYMIIAIITUPUIIAAN, 3apYPHUI ax00poTap OuilaH TYIAUPUIAIU Ba

“Keiic-ctaan” MeTOAH

«Keiic-ctaqm» - wHIM34a cy3 OYiamb, («case» — aHWK Ba3usAT, XOJIHCa,
«stadi» — YprauMok, Taxj 11 KWJIMOK) aHUK Ba3USATIAPHU YpraHMII, TaXJIUI KUJIHII
acocua YKATHUITHU aMalira OUTUPHINTa KapaTWJIraH METOJl Xucoobianaau. Maskyp
meron nmactinad 1921 wmnm lapBapn yHUBepcuTeTHIA aMalvdii BasuATIAp/IaH




UKTUCOAMM  OomkapyB (QannapuHu Yypranumjga (QoimanaHuimn — TapTuOua
kyanwirad. Keiicna ounk axOopoTiapiaH €KUM aHWK BOKEa-XOAMCATaH Bas3UAT
cudpatuna Taxawi yuyH (oimamanum MymkuH. Keiic xapakatmapm y3 wuura
Kyhiunarunapau kampad onamu: Kum (Who), Kauon (When), Kaepna (Where),
Huma yayn (Why), Kanmait/ Kanaka (How), Huma-naTtmka (What).

“Keiic MeTOAN” HM aMaJra omMpui 60CKUYJIaApU

N D0 UAT IAKIH
0ocKu4IapHn Ba Ma3MYHH
v/ sKKa TapTHOIArd ayIuo-BU3yasl UIII;

<

. Keiic OMIaH TaHUIIUII(MATHIIU, ayIH0 EKU
1-60ckuu: Keiic Ba yHHHT

MeJia MaKIja);
axO0pPOTHU YMYMJIAIITUPHIIL
ax00pOT TaxXJIJIH;

MYaMMOJIApHHU aHUKJIAI

axO0pOT TABMUHOTHU OUIaH
TaHUTITAPHIIT

VMHIMBUIyall Ba TypyXJa UIUIall;

AN B NI NN

2-0ockuu: Keiicau

. MyaMMOJIapHU J0J13apOJIMK UCPAPXUACUHU

AHUKJIAIITHPHIN Ba YKYB
AHUKJIALLL

TONIIMPUFHU OEJITUIIaIl .
acocuil MyaMMOJIH Ba3USITHU OeJruiain

3-6ockmnu: Keiicnaru acocuit WHJMBUAYAJ Ba TypyXJa WAL,

MYaMMOHHM TaXJIAJI STUII MYKOOWII €4UM HYIIITapUHU UIIA0 YUKHILL

ANANANE

OpKaJlid YKYB TONIIAPUFUHUHT xap OMp EYUMHUHT UMKOHUSITIIApU Ba

CUMMMHHU HM3JIalll, XaJ 3THUIII TSIICI/IKHapHI/I TaxXJIWJI KWJINII,

<

HynnapuHu Uimad YuKHII MYKOOMJI €4MMIIApHU TaHJIalll

<

AKKa Ba TypyX/Jia UIIUIAILL;

. v/ MyKOOMJI BapyaHTIIapHU aMalia KyJuIall

4-gockuu: Keiic eunmMuuu

UMKOHUSTIIAPUHY aCcOCJIalll,

CYMMUHH IIIAKVIAHTHPHII Ba L .
v WKOAUN-I0MNXA TAKIUMOTHHY TalEpIiallr;

acoCJalll, TaKIUMOT. .

v’ SKYHUI XyJl0ca Ba Ba3MAT €4MMUHUHT

aMaJIMi aCIEeKTIApUHU EPUTHUIL

“AccecMeHT” MeTOAHU

MeTOAHUHT MAaKCaaAu: Ma3Kyp METOJl TabJIUM OJyBUMWJIAPHUHT OUIIUM
JapakacMHU  0axoJiaml, Ha3opaT KWIWII, Y3JIAIITHPUIT KYpCATKWUYMd Ba aMalliid
KYHUKMAaJIApUHU TEKIIUPUIITa WYHAITUPWITaH. Ma3Kyp TEXHUKA OPKAJIU TabJIUM
ONyBUWJIADHUHT ~ Ounuin  daoiuatu  Typiau WyHamumiap (TeCT, aMaiui
KYHUKMajap, MyaMMOJIM BasusTJIap MallKu, KUECUM TaxJIWJI, CHUMITOMIIAPHU
aHUKJIaI) Oyiinya Talxuc KUjanHaaIy Ba 0axonaHaIu.




MeToaHu amMaJjra OIMpPUIN TAPTHOM:

“AccecMeHT” JapJaH Mabpy3a MalIFyJoTIapuja TajabajapHUHT EKU
KATHAIYWIAPHUHT ~ MaBXKyld  OWIMM  JapaXaCUHU  YpraHumiua,  sSHTU
MabJIyMOT/IapHU 0a€H KWIUIIAA, CEMUHAP, aMaJIuil MalIFyJIoTiIap/ia 3ca MaB3y €K1
MaBJIYMOTIAPHU V3JAIITUPHIL JapakKacMHU Oaxojall, UIYHUHT/ACK, Y3-Y3UHU
Oaxonamr MakcaauAa UWHAUBUAyan I[Hakina ¢GoijamaHuIl TaBCUS OSTHIIAJIH.
[IlyHuHrOeK, YVKUTYBUMHUHT WXXOIWM EHAAIIYBM XamJa YKyB MaKcaJJlapuiaH
KeNnO YMKuO, aCCUCMEHTTa KyluMy4a TONIIUPUKIAPHA KUPUTUIL MYMKHH.

Hamyna. Xap Oup karakmaru TYFpu >kaBoO 5 Oamn €ku 1-5 Oanrava
0axoJIaHUIII MYMKHH.

< Tecr Kuécuii Taxani
;‘*@ .+ 1.Te3muK BeKTOpH * Maremaruk THU3UMIAPAAH
\/ HYHAIUILIN. .. doitnananuin
* A.Tyrpura a(3aJUTMKIAPUHU TaXJ U
* B. rokopura KWJIMHAT?
» C. Tpaekropusira ypuama

AMaJMHi KYHUKMA

Maple Tn3umunu ypHATHII
y4yH Tajabdnap?

) TymyHn4a Taxjauan

»/\) * MatLAB xuckapmacunau
HM30XJIaHT...




I11. HABAPUH MABJYMOTJIAP

1 - maB3y: AX00POT-KOMMYHUKAIMS TEXHOJIOTHSJIAPU BOCUTAJIAPUIAH TAbJIUM
skapaéHuaa QoA TAHMIIHUHT HCTHKOO0JIM HYHAJIMIIAPH Ba KeJIasKaru.
KoMnbroTep/in MaTeMaTuK TU3UMJIAP XaKHIa YMYMHH MabJIyMOTJaap.

PEZKA:
1.1. Axbopom-KomMMyHUKAYUS MEXHOLOSUSANAPU 80CUMALAPUOAH MABIUM
Hcapaénuoa houoananumHune UCmMuKOOIIU UYHATUULIADU.

1.2. 3amonasuii AKT myxumuoa mamemamux Qaniapru yKumui.

1.3. Tavaum srcapaénnrapuoa 3aMoHaABULL AXOOPOM MEXHOIOSUANAPU.

1.4. Komnviomepau mamemamux musumiap XaKuoa ymMymui MaviyMomiap.

Tassnu ubopasap: mamemamux musuMIap, aI2OPUMMAAD, AMAIUL
oacmypaap nakemu, KOMNbIOMEPAU MAameMamuKd, CUMBOLIU XUCOOIaul, COHIU
xucobnaw, uHmepnpemamop, UHCMPYMeHmMIap nauenu, unmepgeic, axbopom-
KOMMYHUKAYUSL MEXHOLO2UANAPU.

1.1. AXO0pOT-KOMMYHUKACUSA TEXHOJIOTUSJIAPH BOCUTATIAPUIAH TABJIUM

skapaénuaa GoigaJaHNITHUHT UCTUKOOIIM HYHAJMILJIAPH.

«Tabum TyFpucuga»tu KoHyH, Xamaa «Kagpmap Tail€pnam MUJIMR
NACTYPU»HHUHT Kaby/l KMIMHUIIE Y30eKHCTOH Pecry6amKkacuia TabiuM TH3NMUHH
KEHI MUKECA UCIOX KWJIMIMTHUHT OOnuIaHumy Oynau. TabauMm THU3UMUHU TyHE
CTaHJapTiIapu Japa)kacura €TKa3uill ymoy HCIOXOTHUHI MyXUM BaszudanapuiaH
oupumup. JKaxoHga 3aMOHABUN TabJIMMHUHT XapaKTepid TOMOHH IIyHJAKH
TaBJIMMHU axOOPOTIAIITUPUIIT Ba axOOpUN KAMUSTHUHT DXTUEKUHU XucoOra
OJIr'aH XOJIIa KaJpiapHH Taiiépiam xucobnananu. by Y36ekucton Pecny6iukacu
TaBIMMHUAA XaM Py OepMOKa, axOOpOTJIAIITUPHUII COXACHJAru JaBiaT cuécatu
«ax00poT pecypciapu, axO00pOT TEXHOJOTHUsUIapu Ba axOopoT TU3UMIIAPUHU
PUBOXJIAHTUPHUINI ~ XamjJa  TaKOMWUIAIITUPUIIHUHT  3aMOHaBUM KaAXOH
TaMOMMJUIApUHU XHCOOra OJiraH XOJjJa MHIUIMH axOOpoT THU3MMHUHM SpaTUIITa
Kapatwiran»'. Ym0y xomariap KaapiapHu Taiépriam TusuMMuaa WH(OPMATHKa
(haHWHUHT aIoXUaa YPHU MYKUMIIUTUHU KypcaTuo Oepaim.

V36exucTon Pecniybnukacuma Mwinmuii  kaapiap Tai€pnam  TU3UMUIA
nH(opMaTHKa Hazapuil Ba aManuii MHGOPMATHKA COXACUIArW MyTaxXxacCHCIapHU
KacOuil Taiipramr HyHamMMIIM XaMJa MYTaxacCHCIApHUHT  yMYMTabJIUM
JapaKacUHHW IIAKUTAHTUPUIITHUHT ~ MYXUM DdJeMeHTH cudaTtuga Kapajiaiu.
bupvHun WYHANUIIHUHT 3apypusTH WH(pOpMaTHKaHu OYT'YHTHM KyHJIa meTadaH
cubaruga, SHHA YHUHT axaMUATH OJIAMHMHT 3aMOHAaBUW  MaH3apacUHU
HIaKJJIAHTUPUIIAA, MHPOPMAaTHKA TYIIyHYATIapUHUHT (PyHIaMEHTall XyCyCHUsITU Ba
METOJIOJIOTUSICUHUHT YMYMUIIUTHAA aHUK HaMOEH OYIMOoK1a. MKKkuHYM MyHamuI
noupacuna uHpopmaTuka Tani€praHa€Tral KaJpJapHUHT axO0puil MaJaHUSTUHU

1 ¥36exucton Pecrybmukacu «AxGoporaurrupuin Xakuaa» Konys // Xank cy3u. 11.12 2003 ii.




maKJJIaHTApUII Bazudacugan wubopar Oyiaran ymymTabiuM (axHu cudatuga
HaMOEH OYmaau.

NudpopmaTUKaHUHT acocuil TylmIyHYalapujaaH Oupu — Oy axOoport-
KOMMYHUKAIIHS TEXHOJIOTHSICH JUP.

Texuonorust rpexk Twimgan (techne) tapkuma KuirasHaa caHbaT, Maxopar,
OWIMII MabHOJIAPWHU aHrjaTaav, Oyinap sca y3 HaBOaTuaa >kapaéHiapaup.
Kapaénmap - Oy KyWWwiIraH Makcajra OSpHUIIUII Y4YyH MabiIyM Xapakatiap
MaXMyacCHIHP.

AXOOpOT TEXHOJIOTHUSA - OOBEKT, jkapa€H Eku Xoauca (axOoOpOT MaxCyJioT)
XO0JIaTH XaKWJa SHTA cudaTiaard MabIyMOTIApHU OJIMIN y4yH (oiimamaHaauraH
MabIyMOT/IapHU (OMpiaMyu) WHFWIN, HWILIOB OCpUIN Ba y3aTHIl BOCHUTAIAPH,
Xamja yCcyJulapu MaKMyacuup.

AliHn maiTaa axOopoT TEXHONOTHs Xakuaa (UKp IOpPUTTaH[a, KYNTUHA
«STHTU», KKOMMYHUKAITMOH» €K «3aMOHABHI CY3NapyHU KYIIHO WIUTATUIIA TN,

1.2. 3amonaBuii AKT myxutuna maremaTuk GpanjapHu YKUTHIIL
3amMoHaBUN  axOOpOT-KOMMYHUKAIMsI ~TEXHOJIOTHS - Oy 3aMOHaBUU
KOMITBIOTEPJIAD Ba  TEJIEKOMYHUKAIMOH BOCUTalapujaH (oiganaHaaurax,
doiinariaHyBYM HWIUIAIIK YYyH <«JIYCTOHa» uHTep(eiicra sra Oyiran axOoopoT
TEXHOJOTHS IEMaKIup.

Xo3upru KyHzaa yKyB kapaé¢Huna Kyumuparn AKT wmmatwnanu: 31€KTpoH
1o4Ta, ayJAUIoYTa, dJIEKTPOH KaJeHIaph, TeIeKOH(epeHIHs, ayInoKOH(EepEeHIINS,
BUJICOKOH(EepeHIus, YaT Ba OomIKaiap.

AKTnap Tabium TU3UMHIA COCaH TYPT WYHAIIMIIIA:

— ¥ypranum o0beKTU cudarua;

— VKUTUIIHUHT TEXHUK BOCUTANIApHU cU(aTHIA;

— TabJIMMHH OOIIKAPHIIIJIA;

—  WIMHNA-TIEAAroTuK W3NaHuIuIapaa GoinaaaHuIMOKIA.

VkyB-Tap6ust sxapaéunna AKTiap acocan TypT TapTu6ia:

naccus Kyaiaus — KOMIbIOTEp OTNI XHcoOaarnd Kaou;

peaxmug mynoKam — KOMIBIOTEp UMTHUXOH OJTyBUHM cudarua;

¢aon mynroxkam — KOMIBIOTEp Tayabara yn — WypuK Oepuill Ba MMTUXOH
OJIUIIIIA,;

uHmepgaon Mynrokam — KOMIIBIOTED CYHBHM HWHTEIUIEKT cudaruia, SbHU
Tajaba OuaH MyJOKaT KWiumaa QoiiiaaaHuiam.

V36exucTona TabJIUM-TapOUsl COXACHMHU HCJIOX KUJIMIIHUHT aCOCHM
OMWIJIapuIaH Oupu Oy TabIMM >KapaéHHWra 3aMOHAaBHI ax0OpOT-KOMMYHHUKAITHS
TEXHOJIOTUSJIADUHU  KOpUM ATUIl OwinaH Oofnuk OYynuO, pecnyOiukamus
[Ipesunentn M.A.KapumoB Oy macanaaa “... OyryH Xa€TUMu3ra 4yKyp KUpHUO
Ooopaétran  MHTepHET TU3MMHUHM KEHI  KOpUH  O3TUI, ENUIAPUMU3HU
V36eKUCTOHHUHT KamuMUil Ba OOM Tapux, 93Ty  KaApHSATIApUMH3, HOKCAK
axJOKUi (azunaTiap pyxuaa TapOusiamra Xu3MaT KAJIaJurad MAJUTHNA axO0opoT
pecypciapuHH MIAKUIAHTUPUII Ba PUBOXKIAHTHpHII, Oy Oopaga y30€K THIMHUHT
UMKOHUSTIApUAaH camapain (QoiganaHuin Macajgacu JOUMO 3BTHOOPUMMU3




MapKa3ua TYPHILH JI03MM JIMTHHY TabKUIIaiam>,

by xabu Basudanapuu Oaxapuin Kaapiap Tal€pianl MUUIMKA MOJEIUHU
amMajra OIIMPHUINHUHT Oockuuinapuga Oenrwinad Oepwiran OYnau0, yHUHT
KeJlaxkakaard ucTukoonu IlpesuaeHTMMU3 TOMOHMIaH WIMHI acociad Oepuiiau.
Mopenuun amanuérra TaTOUK OHTHUII VKYB >Kapa€HUHU TEXHOJOTHUSIIAIITHPUIIL
Ownad y3Buil OoFaukaup. VMiMuil TeXHUKaBUN TapakKUET WILIA0 YUKAPUITHUHT
KYII COHJIM TapMOKJIapu OwjaH OMp KaTopja TabINM COXAacHTa XaM 3aMOHABHI
ax00OpOT TEXHOJIOTHSUIADUHU JKOPUM STUIMTHU Tako3o 3TMmoknaa. Illy Oowucnan,
Kangpnap taiiépmamr Mwumid nactypujga “YKyB-TapOUSIBUM KapaCHHU HIFOP
MeJaroruK Ba axO0pOT TEXHOJOTHsJIApH OWJIaH TabMUHJIAINI 3apypaTH dbTUPOd
STUIAM, YHUHT MKKMHYM Ba YYMHUYM OOCKUWiIapuja OakapuiaguraH KUIIUN
BasuQanapaan oupu cudaruaa Genruaang’,

Huma ydyH OyryHru KyHaa Tabiaumaa axOOpOT TEXHOJOTHSIIAPUHU KOPU
STUIIHUHT Ha3apuil aCOCHHM SIPATUII Ba aMaluérra TAaTOWMK JTHUII 3apypHUsTH
naiijo Oynnu? bupuHumgaH, YKUTYBUMHM VKYB >Kapa€HUHUHT TaIIKWJIOTYUCH
cudaruga smac, Oankyd OWJIMMIIAPHU Srajuiall MaHOanapujaH Oupura ainaHuo
KojaéTrannuru  Oyiica, UKKAHYWJIAH,  WIMHU-TEXHUK  TAapaKKUETHUHT
pUBOXKIIaHAETTaH OOCKMYMAA aXOOpPOTIAPHUHT KECKUH OpTUO OOpaéTraHiivru Ba
ylapjaH YKUTHII xkapaéHuna (oNAallaHdIll YYyH BAKTHUHT YerapajlaHraHJINIH,
IIYHUHTAEK, TanabamapHu KacOui (aonusaTra Mykamman Tal€praml Tanadiapu
TabJIUM TU3UMUTA 3aMOHABUM TEXHOJOTUSUTAPHU JKOPUM STUILHUA TaKO30 ATMOK/IA.

MamiiakaTuMH3/a TabIuM coxacuaa pyi Oepaérran TyO STHTMJIAHUILIAp Xap
Oup TabIUM  Myaccacacujia VKyB  JKapa€HM  METOAMK  TabMUHOTHUHHU
PUBOXJIAHTUPHUIHUA Tajlad »dTaaud. 3aMOHaBUM axO0OpOT Ba KOMMYHHKAIIUS
TEXHOJIOTUSJIapU SIKMH WWIap WYuJa TEeJAaroruk WHHOBAIUSJIAPHUHT aCOCHUM
MaHOau OYInb KoIaau.

TabnuM onyBuUMIap Y4YyH MYCTakwi OWJIMM  OJIUII WMKOHHUSITIAPUHU
OLIMPHI, TABJIUMHHHT JJIEKTPOH axO0OpOT pecypciaapvHH IIAK/UTAHTHPHUII Ba
PUBOXJIAHTUPHUIL YYyH 3apyp IIApOUTIApHU SAPATHUII TabJIUM Ma3MyHUHH
TaKOMWUTAIITUPUIITHUHT 3apypHil MapTiapuaH Oupu caHaIaIu.

3aMOHAaBH# TaBJIUM TH3UMUHUHT aCOCUHU CU(]ATIN Ba IOKOPU TEXHOJIOTHUSITU
MYXUT TAlIKWI 3TaJW. YHUHT SPAaTWIWIIM Ba PUBOXKJIAHUIIM TEXHUK KXUXATIAH
Mypakkad, aMMO OyHJall MyXUT TabJIUM TU3UMHUHU TAKOMUJUTAIITUPUIITA, TABIUM
»KapaéHura axoopoT Ba KOMMYHHUKAIMS TEXHOJIOTUSUIAPUHU JKOPUHM ITUIITA XU3MAT
KWJIAIN.

Tabnumaa 3amMOHaBUM axOOpPOT Ba KOMMYHHUKAIIUS TEXHOJIOTHSJIAPUHU KEHT
KOPHUM STUINIIN:

— (an coxanapuHu axO00pOTIAITUPHUILIHY;

— VKyB (paonusATHU MHTEIUICKTYJUTAIITUPUTITHY;

— MHTErpaius xapacHaapuHu YyKypJIallITUPUILIHH;

— TabJIUM TU3UMU MHEOPATY3WIMAacH Ba YHU OOILIKApHII MEXaHW3MJIaApUHU
TaKOMUJUTAIITUPUIIITA OJTUO KeTaau.

2 KapumoB M. A. MHCOH, YHHHT XyKyK Ba SPKHHIMKIApH — onuii Kaapusat. — T. 14. — Toukent: Y36exucTon, 2006.
—2806.
3 Bapkamon aBnost opsycu // Tysysuunap: 11I. Kyp6onos, P.Axnununos, X.Caunjos.—Tomkent: [lapk, 1999.-205 6.




1.3. TabauM :kapaéniapuaa 3aMOHABH aX00POT TEXHOJIOTHSJIAPH.

[legaroruk TabiauM >KapaéHIApUHU 3aMOHAaBUN axOOpOT TEXHOJOTHsIIApU
acocua caMapaiy TallKWJI STHUILL:

— MacodaBuil YKyB KypclapyuHH Ba 3JIEKTPOH aJa0UETIApHU sSIpaTyBUYU
Kamoara Inejaarorjap, KOMIbIOTEp AACTypuMjiap, TETMLIUIM MYTaxXacCUCIApPHHUHT
OMpJallyBUHH;

— Tmemaroriap ypracuja BazudaJapHUHT TAKCUMIIAHUIITNHU;

— TabJIUM >KapaCHUHU TAIIKWAJ KWIMIIHA TAaKOMUJUIAIITUPHUII Ba TEIarOrUK
(baoUSITHUHT caMapaJOopIUTUHA MOHUTOPUHT STUIIIHUA TaK030 ATalIu.

3amMOHaBUN axO0OpOT TEXHOJOTHUSJIAPUHUHT TabJIUM KapaCHIapura xKopui
STUIUIIN:

— Taylabara kacOui OMIIMMITAPHM 3rajulallinra;

— Ypranuiaérrad XoJuca Ba >Kapa€HJapHH MOJEIUIAIITUPUII OpKaId (aH
COXACHHU YYKYp V3JIalITUPUIIUIINTA;

— VKyB (DaOJIMATUHUHT XWUJIMa-XWJ TAIIKWI ITWIMIIKA XUCOOUTa TarnabaHUHT
MYyCTaKuI GaoIUSITH COXaCUHUHT KEHTalUIIINTa;

— UHTEPAKTUB MYJIOKOT HWMKOHUSATIAPUHUHT KOPUM ASTUIWIINA acoCUIa
VKUTHII Kapa€HUHU UHIMBUAYAJUIAIITUPUIN Ba AU PEepeHIUATAITHPUIITA;

— CYHbUM HWHTEIUIEKT THU3UMHU HWMKOHUATIApUAAH QoigataHuIl OpKalu
TajgabaHUHT YKYB MaTepUAILIAPUHU Y3IAIITHPUII CTPATETUSICHY TajlIalliura;

— ax0opoT >KaMHSTH ab30ocu cudaruga yHaa axOoopoT MaJaHUATHUHUHT
IAKJIJIAHUILINATA;

— ypranunaérran >kapa€H Ba XOJHMCAJIapHH KOMIIBIOTEpP TEXHOJIOTHUSIapU
BOCMTacuJa TakJAUM OTUIl, Tajnabanapaa ¢aH acociaapura KU3UKUIIHU Ba
(haoJUTMKHY OUIMPUIITA OO KEJUIIU OUIaH MyXUM axaMusT KacO HTaiu.

Acocuil makcaau myHjaaH uOopatku, 3amoHaBuit AKT myxutna yxutwuii-
TAbJIMM JKapa€HUHU CcaMapalii TalIKWJI IJTUll. [lemaroruk TU3uM KyHHUIaru
KOMIIOHEHTJIADHU Y3 WYMTa OJau: YKUTYBYM, YKyBUM, TAbJIMMHUHI MaKcajJ Ba
Bazudanapu, YKUTUIII Ma3MyHH, YKUTHII IaKJ, YCYJI Ba BOCHUTaNIapy. 3aMOHABHM
AKT ym0y 6apua KOMIIOHEHTIapUra Y3uHU XMUCCACHHU KYIIUO KEIMOK/IA.

Anvanasuii 6a samonasuti AKT myxumuoa mawkun smuiearn maviuMHU KUECULL
maxauiu

No AHBAHABUH TABJIUM 3aMOHABUN TABJIUM

TanabanapHuHT maxcui
SAuru aBmoara OUIMM Ba TaXpubda

1 Seprm 0apKaMOJUTUTMHYA TabMUHJIAII Ba
PUBOKIIAHTUPHUII
2 Tamabanapau xaérra Taépuant KulinHunnukiapens simamra ypraTuin
3 XO03UpruJiad Kearycuaa sxIumu Jlonmuit y3rapui xapa€Hujia samra
Oynuira Taépuan ypratuin

Tapnum Makcaau — y3UHU

4 Tapiaum MakKcaau — OWIUM OJTUIII
PUBOXKJIAHTUPUII, OAPKAMOJUTHIIUK

Y3UHUHT XyKyKUH MaKCaJIApUHU
KYMWHIIH BAa YHTA SPUILNII UYJIJIAPUHA
TaHJIAILl

Tamabanmap MakcaauHu Ta€p xoiaa
oJaauiap




TanabGanap Ha3zopar TypiaapuaaH OObeKTUB Ba ¥3 BaKTAa Ha30paTra
Koyaauiiap WHTUJINII

Xap oup YKyB Myaccacacu FOKCaJIHUIII

7 | VkyB Mmyaccacanapy ¥3apo yxmar
KYyB My PH y3apo y cap¥l HHTHJIAJIH.

8 AHMK YKUTYBYH YKUTYBYM TaHJAIl UMKOHUSTU

DnexTpoH YKyB-yciyomii Mmaxkmya — 3amoHaBuii AKT myxutuma dhanHMHT
acocuil KOMIIOHEHTH XUCOOIaHaau, YyHKH YHIa (paHHUHT MaKcaJ Ba Basudanapu,
Ma3MYHH, YKAUTUIIHUHT 3aMOHABUI 1IaKJI, YCYJI Ba BOCUTAJIApH XUCOOra OJIMHIaH.

VKyB MaKcajid 3JEKTPOH BOCHTAJAPHM SAPATHIN KyHHAArd ydTa MyXHM
OOCKMYHMHT ¥3ap0 OOFIMKIUTUHU TabMUHIIANIN:

— Ma3MyH Oockuuum — Oy OOCKHMYJa dJEKTPOH BOCHTAJIAPHUHT ax0opoT-
TabJIMM PECYpCIapUHU MIAKIJIAHTUPUII Ba YHUHT axOOpOT TabMHUHOTH Ma3MyHHU
spaTHIaH,

— TalWKWIMA OockMd — Oy OOCKHMYJa 3JIEKTPOH BOCUTANAP SPATUIIHUHT
TEXHUK XUXarjapu OujaH Oup Karopna, (oiAallaHyBUYWIAPHUHT TOU(aTapuHU
AHUKJTAIITUPUII, MaBXKYJ PECypclapHH TH3UMIIAIITHPUII Ba SHTUiIa0 OopuId
MEXaHU3MJIADUHM ~ MIIa0  YMKMIL, TabJIMM  Myaccacajllapuiard  MaBXKy[
pecypciiapHi HMHTETpalysulall, JIEKTPOH TabJIMMHHU TalIKWI 3THILI, axOopoT-
TaBJIMM pecypciiapura OyiraH TajnaOHU aHMKJIA Makcaauna (oinanaHyBuuiIap
Oyiinya CTaTUCTHK MabJIyMOTJIAPHU WUFUII Ba TaXJIMJI STUII amalira OIUPUIAJIN;

— METOJIMK TAabMUHOT OOCKUYU — Oy OOCKHY/a 3JIEKTPOH BOCUTANIAp/laH YKYB
xapaéHnuaa ¢oiiaJaHuIl METOAUKACHHN UIIUTA0 YMKHUII, MaciaxaT Xu3MaTIapruHU
OaxkapuIll ynara Kynuaagu.

VKyB MakcaJJIM 3NEKTPOH BOCHTANAPHH SPATUIl KyWHAArd KOHIIEIITYall
TaMOWMJIJIapra 3ra OYJIMIIH JIO3UM:

1. Makcaoea tiynanmupuneauiux mamouuiu.

2. Unmeepayusa mamoriunu.

3. TynakoHauIuK mamouuiu.

4. HAxaumauxk mamouunu.

5. Ouuknux mamouunu.

1.4. KoMuboTep/ I MAaTEMAaTHK TH3UMJIAP XaKH/Aa YMYMHUil
MabJyMOTJIap.

3amonaBuit AKT Myxutuma mareMatuk (aHIapHU YKUTUII, MaTeMaTHK
METOUIapHU aMaJMETAA KyJUIall XO3UPry ManuTAa KEHI TapKaJIraH KOMIIBIOTEPIIU
marematuk Tusumiap (MathCad, Maple, MatlLab, Matematica, Derive)HuHr
GyHKUMOHAT HMMKOHUsTIapura TasHagu. Kynm (QyHKUMOHAIIM MaTeMaTuK
JacTypuil TabMHHOTIApJaH (QoWJaIaHUII MaTeMaTUK TabJIMMOTHUHT aMaui
acleKTIapuHU KOpUH OTUILIHHA Ky4auTupuo KOJIMAacliaH, OanKu
MyTaxXacCUCIApHUHT KacOWi Tau€prapiuruHd  Kytapaau. MyTaxacCUCHHUHT
MaTeMaTUK KOMIIETEHTJIMK HYKTau Ha3apuJaH MAaTEMaTHK MacaJIaJIapHU €4YHWIIIa
TYpJAM METOMJIapHM KyJulall (aHMK Ba TaKpUOHUM euuil ycyJulapu, HaTHXKaldapHU
CUMBOJUTH (@HAJIUTHK), COHJIM Xam/ia rpaduk KYpUHUIIA OJIMII) Ba €UUMHU TYpIH
IIAaKJIJa OJMII Xap XWJI TypAaru  HMHCTPYMEHTJIADHWHI YHHKAaJl BapuaTUB




UMKOHUSTIIADUHA TYIIMHUIITa UMKOHUAT Oepaau. BymapHunr Oapuacu kacOwuii
TABIMM MaKCaJd YYyH Macajia MOXHUATHHH TYIIYHUII YCIyOMid MyamMMo
aKTyaJUTUTUHU OIITHPAIH.

KoMmmsroTepsin MaTeMaTHK TH3UMIIapa XyucoOmalmiap MPUHIMITHAAT TYPIId
X1 OyiraH €HaanryBiIap amaira OMMPUIaIu. AHbaHABUN COHJIM yCyJuiap IOKOPH
€KW TacT TAapTUOMM aHWKIHWKIApra odra OynraH Typid aidropuTMiapiaH
doinananumra acocnanrad. kkuauucu, Oup Heda Mapotaba Mypakkad Oyiran
CHMBOJUTH €KHM aHAIMTHK XucoOJyanuiapra acocianrad. CHMBOIUIH XpcoOmanuiap
abcomoT aHWK MeToap OyimmoO (OyHaa sAXJIUTIAN XaTONWTH WYK), OyHAa
KOMITbIOTEp HdoJa YCTHIA XO3Uprada MabIyM Ba TAaHHKJIW OyJiraH Kowaanapra
TasHaaW. BUPOK, )KyJa KaM COHJIarM MacaJUIAPHUHT aHAJTUTHK CYMMIIAPU MaBKYy/I.
by aBBanam0Oop acocuna KaTwuii hopmynanap, anropurmiap (auddepeHimaian,
WHTETpaJlIalll, TeHIIaMa WIH3JIAPUHE XUCOOJAIl, KYIMaWTyBYHJIApra a’KpaTHII,
DJIEMEHTAp Kacpjlapra aXpaTHlll, Karopra EHumn €KW JIMMUTHU XHCOOJaml Ba
Oomrkanap) €érraH Macauxaaup.

Ma3zkyp KypCHUHT Makcaaud XaM YKUTYBUM Tayiabara HadakaT MacallaHh
COHJIM €KW aHAIMTHUK CYMMHUHU TOIHWIN OWJiaH OAaKM MAaTeMaTUK MacajaHW CUHUII
YCYJIVHWHT aHUKJIWTH, KOPPEKTINTH Ba TYPFYHJIUTHTa XaM JbTHOOPUHHU
KapaTHIIHU YPraTUIIaH noopart.

Ha3zopar caBoJsiapu:

1. Tabnum xapaé¢auaa AKT Hu sxopuii 3Tun OYilnda amanra omupuiIaéTrad
Tanoupiap, Kadys KWJIMHTaH KapopJiap Ba JacTypJiiap.

2. «AXO0pOT-KOMMYHHKAITUS TEXHOJIOTUSIIAPH» Jiera"ia HUMaHU
TyIIyHACcU3?

3. AManwuii JacTypiap maKeTH.

4. KoMmiproTepiu MaTeMaTHK TU3UMIIap Ba YJIAPHUHT TypJapH.

5. AKT typnapunu axxpatud OepuHT.

6. MaTemaTuk TU3UMIIAP SIPATUIIMIL TAPUXHU Ba UMKOHUSATIAPH.

doiigaJaHnJIraH agaduérTaap:

1. V36ekncron Pecniybnukacy «AxGopoTnamrupui Xakuaa» Konys // Xank
cy3u. 11.12 2003 .

2. Kapumo N.A. NHCOH, YHUHT XyKYK Ba SPKUHJIUKIAPU — OJIUNA KAIPUSIT. —
T. 14. — Towkent: Y36exucton, 2006. — 280 6.

3. bapkamon aBnon op3ycu // TysyBumnap: III. Kypbono, P.AximuauHoB,
X.CaunoB.—Tomkent: lapk, 1999.-205 6.

4. M. B. Monagan K. O. Geddes K. M. Heal, G. Labahn S. M. Vorkoetter J.
McCarron, P. DeMarco. | Maple 9, Introductory Programming Guide. Maplesoft, a
division of Waterloo Maple Inc. 2003.- 398 p.

5. MarpocoB A.B. Maple 6. Pemenme 3agad BBICIICH MaTeMaTUKH H
mexanuku.— Cr6.: BXB. — [Terepoypr. 2001.- 528 c.

6. www.maplesoft.com Maple Tu3umMu 1A YUKyBYHIAPH.

7. www.mathcad.com Mathcad Tu3umu uiniad YMKyBYHIAPH.



http://www.maplesoft.com/
http://www.mathcad.com/

2- maB3y. MexaHuKa MacajajJapuHi eduuia (oiitataHuIaMIaH aCOCH HHCTPYMEHT.1ap

PEJKA:

2.1. Komnvromepau mamemamux muzumiap. MathCAD.

2.2. MathCAD oa 000uii xucobaawirap.

2.3. Komnwvromepau mamemamux muzumiap. Maple.

2.4. lughdhepenyuan menenamanapru ymymui evumMuny monuu.

Tassnu ubopanap: menio, kamanoe, ain, edum, aHumayus, 0acmypiaud,
¢dynxyusa, 2D  epaguka, 3D epagpuxa, apeymenm, cmanoapm @yuxkyusiap,
gaxkmopuzayust.

2.1. Komnblotepau matemaTuk Tusumiaap. MathCAD.

Mathcad 2000 nmactypuHu VpHaATHII YYyH KOMIIBIOTEp KyWuJaru Tayialnapra
aB0oO OepuIIN Kepax.
Prosessor Pentium Ba yHiaH 10KOpH.

e KOMIIaKkT JUCKHU YKUUJIUTaH KypuiMa.

e Omnepammon tuzum Windows 95/98-Ba yHiaH 10KOpH.

e Onepartus xotupa 32 Ba yHJIaH I0OKOPH.

e Karruk muckaa 80 MoaiiT 6y xoit OYIuIm Kepak.

Mathcad na unuiammuer acocuii ycyuiapu®,

1. Mathcad nactypununar Bce mnporpammbr (Programs) MeHIOCHAAH —HIIra
TYIIAPHUIII.

e [lyck Oenrucuaa CHYKOHYA 4Yall TYIMAacMHU OOCHHT Ba KyWHJAruHU

V¥ ASNSHHEIR NoreoUtSB
Borland Delphi 7
InstalShesid

InterBase

rlcvo ort

% windows Update

';«\ Ao Wik

Macromedia

PrintMe Internet Prinking

Ulead Photolmpact 7

visiBroker

Adobe Reader 6.0

Jarva Plug-in Control Panel

MathSoft Apps

winamp >

discreet >

Morton Arkiveus >
>
>
>

YYYYYVYY

OTepeITe AokyreenT Office

§
0736066061

CosRATS AckyHeHT-Office I+ tathcad 2000 Professional

BEZ] mMathcad 2000 Releass MNotes
Ms MathConnex 2000

AoynenTo: »
windows Commandsr

Paragon CD-ROM Ermdator
HORAR

windows Media Player

CpeacTes Microsoft Office >
Microsoft Access

Microsoft Excel

Microsoft FrontPage

Microsoft Outlook

Microsoft PowerPoint

Hacrposma >
o RaiTth >
CrpaBKa 1 Nnoaacpaca

(2]
=7 BemonmTe...

5] =ssepwersie cearca Ozod...

2] s-=nounre sormioren...

EERBRNGCEaE00E

% | Windows XP Professional

Red Alert 2 and Yuris Revenge > Beea SE S SR ot

1-pacm. Mathcad mactypuHu mporpaMMbl MEHIOCHIAH HIINTa TYIIHPHIIL.

4 MATHCAD User's Guide with Reference Manual.MathSoft Engineering&Education,Inc. Springer-Verlag Berlin
Heidelberg, 2001.-513p.




2. Mathcad na sparunran uxtuépuii daitn opkaau Mathcad nactypunu mira

TYIIUPUIIT MyMKHH.

3. Moii koMIbIOTEpIaH UIIra TYIIUPUII.
e  Moi1 KOMIIBIOTEP
e C éku D: quckau TaHnmaHr
e Program Files kaTayornau TaHIaHT
e MathSoft karanonan
[ J

byHM KaH[ail amayira OMIMPHIIHYA 2-pacM/1a KEITUPHUIITaH.

G& D:\Program Files\MathSoft\Mathcad 2000 Professional
Mpaeska Cepesc Chpasksa

Bra

@ Hazaa ~ \D l? /':\ Mosc

Aapec: r(f:_‘n ram Files\MathSoft\Mathcad 2000 Professional Vj Nepexoa

VizGpariHos

-'7_‘_ Nama

s 3 X ) [E-

Mathcad.exe ¢daiinura cnaykoHYaHM UKKKA MapTa OOCHHT .

EJ@

Norton Antivirus ~

| =) CEngFrnE.dilt MspaathConx.exe Sllqgshest.hbk
[%) conditnl.ocx (=) marhol.an =) Queuemagr.dil

L}J DataFlow.ocx
| =) Dataview.dlil

3] Matisb.ocx
=) matrix.dil

&) Ramp.ocx
Firegaill.bat

[ vspata.di
¥SDatalo.ocx
| =) vSExcel.ocx
=) vsFCoo.dil

[ Dmessages [‘_5) diffeqg.dil Q] Mcad.di Fregsvr3z.exe i_‘%»:] vSGraph.ocx
L yModules efi.dil chad.exe aregtool.exe YSImag.ocx
IC)MxsLib | =) EFiUtils. dil & ]mcadbkmi.htm %) ResDll.dll | =) vsSMcad.ocx
|25} Fre. il =) mcadda.da (=) rootfind.dll =) wsoid.dll
@flnance.dﬂ é]mcadusercl ;ﬁsdver.dll
=) Frontmip.dil ) mcscript.ocx =) spchikmp. dil
|25} Funcman. dil s L = | =) SpecFuns.dil
|2} GarbCot.dll =) Mfcez.am =) stadev3z.dl

[ﬁ) acs2z.dl
acroBars.dll
=) AcroProj.dll

[2) gl.ocx ) mkernel.dl
E}D graphics.dll

|%) hemlipeg.dil

) statrnsz.di
EfTextSnap.exe

|28) afcz.dil =) ImExport.dil Finewdict.exe Z) tips.txt
28] animate.dil [25) intgfuns.di =) newmsg.aa 2 uruc. dil
[=) asmath.dil [2) liboem.dil [B}ocTrREE. B gmt.d
|=) AaTLObjs. dIl | =) MapleEng. dif 2] oldefi.dil g Uninst.isu

L"-ﬂ CEngCore.dll
|29 cengeFf.dil

=5 Mathcad. sxe

- (=) plot.ca
[Z) raathcalc.ocx

@meo.bat
(2] potyfuns.

&) vsSaxumSP.ocx

OnucaHms: Mathcad application MpomssoamTsne S72 KBS :Q Mo KOoOMNEO TSR

2-pacm. Mathcad nactypunau Moii KOMIBIOTEpAAH UIIra TYIIHPHUIL.

4. Slaru daitn apaTu6d uira TyIapuII
o CHYKOHYAHU YHT TYrMacUHU OOCHHT
e (Co3gar
e Mathcad Document

YNopsaounTe sHauKkK
OGHOBHTE

Boeramamrs

Avcnnesi NVIDIA

[ Cosaore > [e—"

CeolicTes @ Sproac

&l Flash ActionScript File
e Noprders
[3 ToueuUHER prcyroes

-ﬁj Ackymeet Microsoft Word
=0 3ds max Scene

(2] NMpesenrauns Microsoft PowerPaink
1) Aokyrassir Microsoft Cffice Publisher
BB Apoe WINRAR

[F] Texcropuiii ackyresT

B Winamg media file

@ MeacT Microsoft Excel

BB Apocs ZIP - WinRAR

3-pacwm. Suru ¢aitn spatu6d Mathcad nacTypuHu HIra TyIIHPHIIL.




IOxopuna xentupwiran 4 Ta ycynmaH Oupopracu Oakapuiica HaTHXKaja
skpanaa Mathcad mactypu Kyiugars KypuHuiga Xxocui oyiaanu [3].

« " Mathcad Frofessional - [Untitled:1]

5] Ele Edt ew lnzet Fomat Math Surholics Window  He =18 x]
|D-cE(8RY ‘=@8(vc L (mp=| L340 58T
{[Noma | o HB 2y === ==

R R R R R O R

Calculater _E1| Math E1|
sin cos tan In log E"q""
T [] x=
Rt (e 1% <€
o R Z1 aff
i 4 5 B x R i =
SRR ] 2T

Chhal s LA

e of

Press F1 for help, |&UTD [HUM Pag=1

4-pacm. Mathcad nactypuHHHT yMyMUI KYPUHHIIIH.

Mathcad mactypunu wuira TymMpraiiaH CYHT KUMIIUK MPUHIUIN OVitrua
OK paHrja skpas Oymanu. DoiiiagaHyBYd SKPAaHHUHT PAHTUHU Y3rapTUPHUII YIYH
Format mentocunan Color=Background 6ynuMaan kepak paHrHy TaHJall JIO3UM
[6]. Ky#umarnm pacmuma kypcatwiran Math toolbar manenuma xypcatuiran
TyrMajap xap Oupu siHa Oup CUMBOJI €KMW UHCTPYMEHTJIAP MaHEIMHU 04nud Oepaiu.
Macanan:

E Calculator— ymymuii apudmMeTrk amasuiap

,iini Graph—wukku Ba yu ¥m4oBiu rpadukiap xamaa rpaguka HHCTPYMEHTIIAPH.

[E : ] Matrix—Marpuiia Ba BEKTOp orepaTopiapu
= Evaluation—renrnuk Oeirucu Ba aHUKIaNI.
I% Calculus—xocwuiia, uHTerpasLIap, TMMUTIAP Ba KaTOpJiap HHFUHINCH Ba

KynalTMacu xucoOuaii.

< f Boolean—wmanTrkuii udoaanap yayH CONUIITHPHUII Ba MAHTUKUH orepaTopiap.

z] Programming—/lactypnam korcrpykiusicu(pakar Mathcad Professional only).

Greek—Greek xapduiapu.

el
ﬂi Symbolic—CumMBosum KanuT cy3nap




o Alt+F4 —tyrmanapunu Oupraaukaa 00cu0 JacTypHH EMUIT MYMKHH.,

e - X TyrMacuHu 60Ccu0, TacCTypHU EMUIIT MyMKHH.
e Fayl — EXit - opkanu nacTypH# €U MyMKHH.
Mathcad na sipaTuiran Xyk:KaTHH XO0THPaIa CaKJIAIl, YOI YTHII Ba YHKHIII.
o Fayl — Save
e Fayl — Save As...
N caxudacuuu xoTupara cakjiail y4yH :
1. File mentocunan Save nHu Tannanr ( éku [Ctrl] S TyrmamapHu GOCHHT)

éxu & Tyrmacunu Gocunr.

2. MatH maiinonura ¢aiia HOMUHM KUpUTUHT. Bolka mamkara cakiarmd

Y4yH MYJIOKOT OiHacuaaH Save AS TyrMacuHUd OOCHHT.

XKummmk npuanmnura kypa Mathcad na mcd kenraiitma Ounan cakjiaHaau.

Jlexun cuznma OolIKa KeHraTMasap/a cakjanl UMKOHHSATH Oop, macaiaH

MathML, RTF sa HTML ¢opmatna.

SpaTuiaran xyx:xkaTtau Mathcad nacrypuna ounm. Fayl — Open

Mathcad nactypuHuHT Hiau qoupacu — Oy HUITUM KMTOO OYiu0, y Oup Exn
Oup Hewa caxubanapman ubopar Oymamu. Mathcad nmactypuna daiinau o4uoO,
¢nub €xu cakymad KYWWII OpKaliM, CU3 WIMUM KuToOja ymiOy ¢aiiHu odacus,
¢nacu3 €ku cakjiabd Kysicus. Xap KaHjai ¢aiiyl ycTuaa y30KpoK UIUIarasjaa, yHU
Te3-Te3 KalTa €3u0 Typuil 3apyp. AKC XO0JJa AJIEKTP SHEPTUSHUHT Tacoauduit
Vyun® konuiu €xku Oupop Oup Oomika cababra OuHOaH WILIAETraH (halIUHTHU3
HyKonmuO KoJica, YHM SHT OXUPTY E3WJITaH HYKTacHJaH KalTa TUKIAII OCOHPOK
oynanu.

Yom 3tui

Taitépaanran matepuanau von 3tuimiaa File merrocuman Print vy tammam
no3uM. Yon sTunaérraH MaTHHU OJNIUHIAH Kypuin yuyH File menrocuman Print
Preview Hu TaHIaIm Kepax.
beTHUHT mapameTpiiapuHu YpHATHUII YUyH YOI ATUJIAJANraH caxupaHUHT KepaKiu
oesarunu File menrocuman Page Setup... Tyrmacunu 60cu0 MyJOKOT OWHacuaa
KEpaKJIU MapaMeTpiiapHu TaHJIAIll OPKAJIA aMalira OITUPUIIa IH.

e File mentocunman Print Preview tyrmacunu Oocu® xap Oup caxudanu

KaHJal KypUHUILIA YUKUIIHUHU KYPUII MyMKHH.

e File mentocuman Print Tyrmacuam OOCHO, Kepakiy MPUHTEPHU TaHIIA0
caxuaHu YOI KW MyMKHH.
AHMKJIALLJIAp Ba y3rapyBumwiap .

MATHCADga y3rapyBUMIapHUHT WUUIATWIMIIKA OWJIaH YJIApHUHT TUIU
Te3a aHWK Oynamd. YsrapyBumaapHH Ba (DYHKIMSAIAPHM AHUKIANI OWIAH CH3
udogamapaarn KEWWHTH XHCOONAll HaTwKajapujia WIUIATHIIUHTA3 MYMKUH
oynmanm.

Kyitmparn wmuconpa t Vy3rapyBuUMHM KaHJall aHUKJIAIl Ba WIUIATHUIL
KypCaTUiraH:

1. t am &3m0 knaBuarypagan : Ttyrmacuau OocuHr &km Calculator

WHCTPYMEHTJIap TaHeJHIaH tyrmacuan Oocunr. bynnma MATHCAD




to=

OENTUHY := CHMBOJIY KYPUHUIIIN/A AHUKJIAHTH.
2. bym xoitnn 10 conm Owman TYyaAupuO, t HU AHUKJIANIHK TyraTamus3.

TS:M

Arap xartora Wym KyWcaHru3 y Xoiaa udomara Kypcop KYpCaTKUYMHU
kyin6, Edit mentocunan Cut épnamuna kecu6 oymar([Ctrl] X TyrmManu OGocHHT).
Tenrnmamanapun Mathcad na kuputwm, tHnorpaguk MareMaTHK €E3yB OWJIaH
yCTMa-yCcT TyIIaiaW. XyIJIW SJCKTpOH kanBauiapuaaruiek Mathcad pgarm
XyXoKaTra uXTUEPUHN Y3rapuill KUpHcaHTu3 Oy y3rapuiinra OoriuK OyiaraH Oapua
HaTwkanap sHruwianagun. Mathcad yta Mypakka® maremaTtuk (opMyJaiapHU
xucoOiamra MyxaulaHraH Oyica xaMm, yHM OJIJIUM KaJlbKyJlsTop cudaruma
UIUIATUIT MyMKHH.

1) dopmynanap kutobaa Kanmai €3nnca Mathcadna xam myngai é3uam.

2) Katicu amanau oupuaun Oaxkapuimau Mathcad y3u anukmaimy.

3) = oenrucu é3mnrangan keiiud Mathcad Hatwkanmn ynkapau.

4) OnepaTopiiap KUPUTWITAHIAH CYHT KUPHTHIN MaiJoH4YacH 1eO HOMIIAaHTaH

TYFpU TYpTOYpUaKHU KypcaTaaH.

5) Dkpannmaru udogaIapHA TaXpPHUP KW MyMKHH.

«) Mathcad Professional - [Untitled: 2]

|@] File Edit View Insert Format Math Symbolics Window Help -] &%
Dz | EgRY| {28« | o= |24 [ -] &
| [Nomal | [Adial ~fe ~ B r U =
Calculator VE]
(23 9) 4o nloi oma X, %]
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- =28 A=l i :
45 g © () x*
tan 7 8 9 ¢
In(4) = 1336 cos(x) = -1 WB=3 cos 4 5 B X
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" 1og(100) = 2 ¢ = 7389 = ==
Y8l =3 v
<) i | bl
Press F1 for help. auto | | Pagel 4

2.2. MathCAD na opamii Xuco6Jianuiap.
Jlokan Ba ['moGan y3rapyBUrJIapHU bJIOH KUJIHUIIL.
MathCAD wumum XyxokaTHU TeNmajaH IacTra Ba dYamjaH YHITa Kapad
Vkuitan.  FOxopujga KeATUpWIraH Mwucojjaa, arap udoJaHu KUMMaTHHU
xucobuama y3rapyBuwiap udoanaH macrra bJI0OH KUJIUMHTaH Oyica, udojaaHu
KMIMaTHUHU XECcOoOIalia XaTouK 103 6epaau. ['mobdan y3rapyBuniapaa sca udoaa
Kaepaa €3WIHINNIaH KaThuil Hazap udoaaaa riiodan y3rapyBuu KaTHaAIITaH Oyica
YH/Ia TabCUP KUJIQIH.
MathCADga QyHKOMSHM XaM aHUKIalml MyMKMH. Macanan  f(x)=x?




GYHKIUSHY KaHAali aHUKJIAIHA KYypUO YUKaMu3.

1) f(x): uu Tepunr HaTmkaga f(x):=m xocua Oyagu.

2) x?nu Tepunr Hatwxkana f(x):=x? Qynkcus xocun 6ynaam.

by epma f ¢ynkums HOMHM X 3ca (yHKIUS aprymMeHTH. DyHKIMSHUHT
UXTUEPHUI HYKTaJard KuiMatuHa xucoOnamr myMmkuH. Macaman f(3)=9, f(5)=25,
f(4)=16. Xynau mry TapTu6/1a MKKA apryMEHTIIM, Y4 apryMEHTIIH Ba N apryMEHTIIH
GYHKIHUSIHA aHUKJIAml MyMKHH. MacajaH WKKH apryMeHTIW (yHKIUSHU KaHaan
aHMKJIamHK Kypuo unkamus. T(x,Y):=x2+y?, T(2,1)=5, T(2,2)=4.

MathCAD Takpopuii €Ki WTEpallMOH XUCOOJANIIaApHU amMajra OIIHPHIIH
MyMKUH. bByHIa y JAHMCKpeT apryMeHTIu Y3rapyBuwiapiaH ¢oiinamaHanu.

X2

Macamnan x y3rapyBunHuHr 10 gan 20 rada 1 kagam Ounan - udogaHUHT

KUiiMaTiiapuHu XucoOnam Tanad KuwinHraH OyicuH. byHM Ky#umarnya amasnra
OILLIMPHUIII MyMKHH.

1) x:=10,11udonanu TepuHr

2) ; 20 udogaHu TEPUHT
Hatmxana x:=10,11..20 xocun Oymamu, Oy epaa .. ¢dakar ; TyrMacu OpKald
KYWMJIaId aKc XOJiJia XaTo XucoOiaaHaau. Arap opainuk OepuiraH Oyiica KagaMHU
aHUKJam Kydujparuya Oynaau. bupuHum KuliMar KUpUTWIAAd Ba , JaH CYHT
VUKKUHYM COH KUPHUTHWIAOU yjlap opacujard aiupMmaHu Kajam cudartuaa ojagu
arap, JJaH KeWMMH COH KypcaruiMaca KaJaMHH | ra TeHr ae® omanu. Juckper
apryMeHT aHUKJIAHTaHJaH KeHUH, 1y Y3rapyBUMHH KUPUTHO = HU KHUPUTCAaK Ou3ra
KaJBaJl IIAKINWAA JUCKPET Y3rapyBUYMHHMHI KUHMATIapu KeJIThpuiagu. bomika
nactypiam Triuiapu kabu MathCAD na xam y3umu3 uxtuépuii GyHKCUSIHA YBJIOH
KWIMITAMUA3 MYMKHH OJIIMHIAH SIpaTWITaH MaxCyC CTaHIapT (QYyHKIUsIapIaH
dolinanaHumumMu3 MyMKAH. Macanas: Sin(x), cos(x), In(x) Ba Gomika GpyHKIusIap.

* Mathcad Professional - [Untitled:1] M=
@ File Edit “iew Insert Format Math  Symbolics  wWindow  Help - 8 X
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OyHKIUAHN aHUKJIALL.

EBEX

«« Mathcad Professional - [Untitled:1]
|@) File Edit View BGECHS Format Math Symboics Window Help -5
Dsd (& o= o s (po=|n e A w2 e
“Normal 3] matrix... Chri+M = — ==
f@’ Function...  Ckr+E -
B Unit... Ctr+U
Picture Chrl+T
Area
Math Region
Text Region -
+ Page Break
By Hyperlink... Chrl — -
Rafeiaigs, . ltf;e angle [in radians] whose cosine is 2. Principal value for
i Component...
Object...
<3 i) @l | 0K I Insert Cancel

Display a list of functions to insert

CrangapT GyHKIUsIapaaH (HOonIaTaHuIIL.

Factor Ba complex Gyiipykiapu.
Factor Oyiipyru acocan wudogamapHu KyNaWTyBumiapra axpaTuiiia

unuiatuinagyu, OyHma y arap udojaHu KymalTyBumiapra axpaTud Oymmaca
udoganm Y3MHU KalTapaim.

1-2+4 2 complex = 2+ 2-1

ezhi_2 complex — exp(—2) - cos{2) +1- exp(—2) - sin(2)

Symbolic

a2+2-a-b+b2factor —>(a+b)2 :
— . Modifiers

x2 _ Y2 factor —=> (x=¥) - (x+ %) float mplex  assume
solve simplify  substitute
2 —a.c+ab-b.cfactor = {(a+b) (a—rc) factor ~ expand  coefis
collect series parfrac
fourier laplace zZtrans

£-6.2+11.-2-6 factor = (x— 1) (x-2)- (x—3)
invfourier invliaplace imvztrans

M - nl = M| —

a2+2-a-b+2-a~c+b2+2-b~c+czfactor —>(al+b+c:)2

Coeffs Ba substitute oyiipykiaapmu.
coeffs  Oyiipyrm  Oepwiaran  udomaHM  COMTANAMNTHPUO  KYmxan

KOXHUIMCHTIApUHNA aHuKIaian. Substitute Oyiipyrm sca Oepwiran udomaHu
y3rapyBUMIApHH aJIMAIITAPHO COMTANIAIITHPAIH.




oo

3 2
a-Xx +b-x +c-x+ 2 coeffs,x —

b
¢ Symbolic -
4 L2 - = Modifiers
2
float I
(x+2) coeffs,x = | 4 Gt b=y voktmse| g oa complex assume
1 solve simplify  substitute
1 / factor expand coeffs
2 : 2 )
(a+b)” substitute,a= 1 — (1+b) collect series parfrac
fourier laplace zZtrans
(a+ b)2 substitute,a= 1,b=2 — 9 invfourier invlaplace invztrans
H - ' — M| —
2 . 2
{a+b)” substitute,a=x+b — (x+2 -b)

solve Oyiipy¥u.

@9

2
a-x +b-x+ csolve,x —

L @29

Symbolic

9 -3 — . Modifiers
2-x +4-x-6solve,x —
1 \ float complex assume
-4 M solve simplify  suhbstitute
s 3 2 -3 factor expand coeffs
X +9-%0 +31-x + 59 x+ 60 solve,x — .
=1+2:i collect series parfrac
-1-2-1 fourier laplace Zirans
-4 invfourier invlaplace invztrans
=3 "'r H-1 M| —
(x+4)-(x+3)-'x2+5-x—6'solve,x—> " - - i

burragaH Kyn Kajaur CY3MHU MIVIATHILL.
bap3n xommapna wudomaga Oup HeEYa CHMBOJIM XHCOOJAIl aMajJuHU
UIUIATUINTa TYFPU Keslaau. ByHUHT UKKU yCynu MaBxyz 0Yiau0, xap Oup amanigan
CYHI HAaTMXKaHU KYPUILIMHTU3Ta OOFJIMK OYIaau.
bup Heya kanuT cy3apHu UIUIATULI Ba Xap OMPUHUHT HATUKACUHU KYPHIIL

&

2. Symbolic uHCTpyMeHTIap MaHEeIuaAaH TyrMaHu OocuHTr. Mathcad wam
ToMOHHU A Udoa é3mnran " —" HU dKpaHra YUKapaIm.

3. TYnaupyBUMHHMHT Yall TOMOHUTA OMPUHYM KAJIUT CY3HU KUPUTUHT Ba BEpryJsaaH
KeMMH KaJIUT CYy3W YYyH HIUIATWIMILIKA MYMKWAH OYiraH Xap KaHAail amaliHu

e* serjes, XY =

1. Cu3 kuiiMaTHHU XMCOOJIaMOKYM OYnTraH u(poJaHu KUPUTHHT.
Eid

KUPUTHHT.
4. Hatwxanu kypui yuyn Enter ryrmacunu 60cuHr.




DOyHKkuussHE MakjI0peH KAaTopura éMuill.

f(x) QYHKUUSHYU X Y3rapyBuM OViinya KaTopra EHUIIra MUCOI KEITUPAMU3:
1. 142
r)==1In ,

Ky#ugarunap TymryHapiu.

xe(—1,1)

f@) =5 fn(l +2) -1 —m)J =3[ @) - L@, e (-1,1)

fi(z) fa(z)
Ba .

fi(z) = = fy(z) = —1=
1" (I) - _ 1 " (r) 1
L (1+z)? 2 (1-z)
1 () = iy /(@) =~
@ i (4) Y
v (@)=~ 2 ()=~

Sumu fi(X) Ba f,(X) dbyHKIUsIapHU MakiiopeH KaTopura EaMus.

1, (1+06) . X x> xox Xt
—In| — [series, 11 > X+ —+—+—+—+—
2 \1-6 3 5 7 9 1

OyHKIUSHUHT JUMUTHHYU Xucobuam Teisiop KaTopuaad (GoiagaHuIIra MIUCOII

KENTHPAMH3: |; - tan x—sin X JTUMHTHH XUCOOTaHT [1].

3
x—0 X

fim tan(x) — sin(x) % l
x—0 x3 B
2.3. Komnbiorepin matemMaTuk Tuzumiap. Maple.

Maple comaap Ba apudmeruk amamiap’. Acocuii  MaTeMaTHK
y3rapmaciap Ba apupMeTUK amaiap.

Acocuii MaTeMaTuk y3rapmaciap Kyiuaaruiapaup: Pi- Oy m coHu, i-MaBXym
oupnuk 1, infinity - oo, Gamma -Dinep ¥y3rapmacu, false-€mron, true-pocr.
Apudmernk amamiap Oenarwiapu: +-Kyluul, -aiupuil, *-xynaitupuil, /-0yaum,
A-nmapakara kyrtapuii, !-daktopuan. Comumtupuin Oenruiapu: <, > >=<=<>=
(KMYMK, KaTTa, KaTTa Ba TeHT, KWYUK Ba TCHT, TEHT AMac, TeHr)[4,7].

BbyTyH, paninoHan Ba KOMIUIEKC COHJIAP.

Maplena conmap tabumii paBuilga MaTeMaTHKaaard kabu OytyH (integer),
panuonan, xakukuii (real) Ba kommiekc (complex) Oyaumm MyMKHH. YJIapHUHT
MabHOJIApU OWp xwi, (pakaT €3WauIn KOuJalapura aHuK WTOAT KWJIMII KEpak.
Panimonan coHmap y4 Xwil KYpUHMIIAA TacBUpJjaHaau: 1) omauil Kacp
KYPUHUIINIATH pallMOHal COH, MacanaH: 28/70; 2) VHIM Kacp KYpUHUIIUAArd
(flot) panmonain con: 2.3457; 3) napaka KYpHILIUIIKIArK palioHal COH, MacajaH,
1,602*10 ™ con 1.602*10°(-19) KyprHHIIAA E3UTaIH.

Panronan conHu TakpuOWii YHIM Kacp KYpPUHHINIA OJUII y49yH OHpOp
OyTYH COHHM VHJIM HYKTa OMJIaH HOJI COHMHU KYIIHO €311 KepakK.

[Mlaptiu kenuirys: Maplema »xaBo0, roKopuaa KypraHUMH3IEK, OyHpyKIaH
KEMUHIU caTpaa KypcaTwiaad. MabiayMOTIIApHA KUPUTUII YYyH THU3UMIA KU3HII
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panrna [> 6enru unuiatuiaany [4,7]. Kontekctiau MeHioaH doiganaHuiIrasia il
caxudacuma 6apua OyilpykJap oliHaIa KypcaTuiiay.
[>X*+7x+10
\—::- sabe { X2+ T*x+ 10=0})
fx=—24 {x=—5}

Xy#uKaT Ba Uil caxugacu

QdoiifanaHyBUM TaHJIaraH peXUM acocujia XucooOniall HaTHXaTlapuHU
KypcaTuil EKU SIMUAPUIIT UMKOHUATH MaBXyl. byHuHr yayn Format meHrocugan
Format —Create Document Block  Tannam é&ku Oyiipyknapau Insert
MeHiocugan Insert — Execution Group — Before / After Cursor opkaim
AIIAPUIIT MYMKHUH.
Komnakr é3uin yuayH xaBoOHM Ou3 Oyipyk €énmma \\ Oenruman KeHuH KypcataMus,
Macaiiag, >a+b; \\ a+b.

Bylipyk catpu >1.2+3.4;

’KaBob catpu 3.6

Byiipyk catpu >sin(Pi/6);

KaBob catpu Ve

Kenumrysra acocan >sin(Pi/6.0); \\ 0.500000000

Maple na rpex andaButuman xam GoliganaHum MyMKAH. ByHUHT y4ayH carpaa
rpeK XapGUHUHT HOMM €3UJIaI1, KaTTa XappaapHu €3UII YUyH I'peK Xap(OUHUHT
HOoMHAa 0o xapd Karra Kuiub E3unan kepak. Macanas,

& -alfa A -gera 7 -ramma S -nenra
€-2TCUJIOH (-3eTa n-era 0-Tera
-UTa K-Karrma K-Kanmna A-maMOa
U-My V-HY E-Xu 0-OMUKPOH
TT-1IHA p-pxo 2-Curma G-CUTrMa
T-Tay V-YOCHUJIOH ¢o-u Y-9u
Y-IICcU ®-oMera I'-I'amma Q-Owmera

['pex xapbrapunu €3I yIyH SKpaHa MaXCyC MEHIO MaBXKYy/I.
ByiipyKJIapHUHT KYPUHUILIM BAa YJIAPHHU 02a:KaAPTUPUII yCYJLIAPH.

Maplena Oyiipykiaap HoMiM Ba HoMcH3 Oynaan. Hommm Oyipyk Kyhdngarnia
oymamgu: >command(pl,p2,...); éku >command(pl,p2,...): , AbHH OYHPYK HOMIaH
Ba KaBCJap MUMJia TapaMeTpiapaadH uOopaT Ba MKKM HyKTa €KHM HYKTa BepryJ
Oownan Tyramnanaau. byiipyk apudmeruk udoaa OyicarnHa yHUHT Maxcyc HOMH
Oynmaiiaun. Arap OylpyK HyKTa Bepryh (;) OWiaH TyrajulaHca YHUHI HaTH)KacH
DKpaHra 4YMKapwiaJv, UKKH HyKTa (:) OWjiaH Tyrajianca OyMpyk Oakapuiiaau
HATKACH dKpaHTa YNKAPUIMaNIH.

Bylipykimap uKku Xwi1 ycys1 OniiaH Oakap THPUITHIINA MyMKHH:
1-ycyn-tyrpu ycyn. byipyk tepunanm; €xu : €3unaau Ba Enter 6ocunaau.
2-ycyn-cmapt ycyia. Mdonma Tepunmagu Ba ; kyhmiamb Enter Gocwmimamu, xaBoO
yCTHIa CHYKOHYA VHT TyrmMacu OocmimO mdosia KOHTEKCT MEHIOCHIAH KEpakiu
OyHpYK TaHJIaHA]IH.




[Ipouent % cuUMBONIM OJIUHTH OYHWpPYK HATHKACUHM YaKUPHUII Y4yH
UIUTATUIAAU Ba OyHpYKIap €3UIIHA KUCKAPTUPHUIL YUyH UIUIATUIAAN, MacallaH,
>1+2:
>%0+3;
\\ 6
V3rapyBunra KuitMaT GepHII yUyH = HILTATHIAIN.

Maple umra Ttymrad omepaTB XOTHpaJa YHHHT OHUpoOpTa Xam OyHpyFu
OynMaiinu, ynap HWIUIAIl JAaBOMHUAA OINEpaTHMB XOTUpara YaKupuiIaguiap.
bylipykiap omepaTuB XoTupara 4Yakdpuwiviura kapad yd typra OynuHaau. 1)
Maple wmra Tymrad aBTOMAaTHK paBWINJA WINTa TYIIUPWIATUTAHIAp, 2)
readlib(command) OylipyFu opKanu YaKupuiIaguTaHiap, 3) Maxcyc IaKeTiap
(paskare) mam wakupwiyBuM Oyihpykmap. Paskare makerra terumum Oapda
Oyiipykmapau ugakupum >with(packare) Oylipyru €pmamMmia, MmakeTra TETUILTH
oupop command manu yakupuin 3ca > packare [commann] (options) Oyipyru
éplaMua amanra omupwiaad, Oy epaa Ba OyHAaH KeWWH options cy3u
OyHpyKHUHT mapameTiapunu Ownnupanu. [lakermapra mwucon cudaruaa linalg-
YU3UKJIM airedpa MmacalallapuHu euull, geometri-TlaHUMETpHsl MacajalapuHu
eunil, geom3d-cTepeoMeTpus MacaJajJapuHU €U, CTYACHT-CTYyJEHTIapra
MacajajdapHd WHTEPAKTUB (MYJIOKAT) Tap3uja aHAIWTUK KYpUHHUIIAA Kajam Oa
KaJlaM OpaJIMK HATIKaJapHU HAMOWHWIN KWJTaH XOJIJIa €YHIN WMKOHHSTIAPUHHU
OepyBUM IAKETIAPHU KEITHPUII MyMKHH®,

CranpapT pyHKUUMSTIAD.

Maple nma crammapr QyHKOMSTIAQpPHUHT — apUMIIADUHA  PYHXaTHHH
KEIITHPAMHU3:
N | dynkunus | Maplepa |N | @ynknus Maple na
1 | e exp(X) 12 Cosecx cosec(x)
2 | Inx In(x) 13 Arcsinx arcsin(x)
3 | lgx lg10(x) 14 Arccosx arcos(x)
4 | log, x log[a](x) 15 | Arctgx arctg(x)
5 | Jx sqrt(x) 16 | Arcctgx arcctg(x)
6 | | abs(x) 17 | Shx sh(x)
7 | sinx sin(x) 18 Chx ch(x)
8 | cosx cos(x) 19 Thx th(x)
9 | tgx tg(x) 20 Cthx cth(x)
10 | ctgx ctg(x) 21 () -nupax pynkuusacu | Dirac(x)
11| secx sec(X) 22 709 -Xepncaiin Heaviside(x)
GyHKIMSICH

Maple ra skyma xatra MUKIOpAa Maxcyc (GYHKIHSIAp XaM KHPUTHIITAH.
VYnap Bessel, Eylerning beta-, gamma- ¢yHKusmapu, XaTOJUKIAp HHTETPAIH,
AIUTUITHK MHTErpajiap, Xap XWI OpTOroHad Kymxaajgap Ba XoKa30. DWjiep COHU
ye=2.718281828.... exp(x) opkanu Kyhugarunda xucoodmanamau: exp(1).
MaremaTuk ndoaajapHu IAKJINHI AJIMAITHPHUI.

® B.IT ipsixonoB. Maple 9.5/10 B maremaruke, Qpusuke u oopazosanun-M.:COJIOH-TIpeccr02006.-720c.




AlipuM Ky yupaiauran OyHpyKiaap Ba yjapra J0Up MUCOJUIap KeITUPaAMK3
OyHpyKiap Ba yiapra JIoup MUCOJUIAp KEJITHPaAMU3.

Ne Byiipyk ManHocH ITapamerpjaanuur
MabHOCH
1. expand(eq) KaBciapau oun6 &iin yeg-udona
2 fastor(eq) Kynxamuu kynaidTyBunnapra
KpaTHUII
3. normal(eq) Kacpau HOpMan KypuHHINTa
KEJITHPHUIL
4. collect(eq, var) VXIam XajmapHu HX4amIan var-y3rapyBun

5. simplify(eq {,option})

Ndomanapuu commanamTrpui

option-mapamerp

HapakanapHu OupiamTHpHUII EKH

param=trig,

IMAIITUPHUIL

6. combine(eq, param) TPUTOHOMETPHUK I/Iq)o/z[anapHM param=power
JapakaJapyHU TacalTHpHII
7 radnormal(eq) Wnnn3 mapaxanu udonanapHu
coaganamTUPULIL
param- tip parametr
param=sincos, param=tan,
8. convert(eq,param) Hona param tumm npozara param=vector,
AIMAIITUPUIIAH .
param=string,
param=termin
0. subs(g(x)=t, f) f(x) ma g(X)=t neb y3rapyBurHU

CumBoJsIM Xuco0aa1 OyHpyKJIapu.
Maple Oyiipyknapu OujiaH WIUIAII y4yH AacTiiad OyHpyK &3uiiaau, KaBcC
MYHnJ1a 3ca mapaMeTpiiap €3uiaan. MacanaH, KynauTyBUWIapra aXKpaTHIL:

factor{x® +2x +1) (x+ 1)°

XOCHJIa XUCOOJIall:
MamuTpanap
Kyinnnaru

diff [sinlx), x)

pacmaa

cos(x)

MaTCMaTHuK aMall

oenrmiapu

KYpCaTUJITaH.

doiifanaHyBuM yIapHUA Kypcop KypcaTKU4Yu OuiiaH TaHia0, UIIUIATUIIA MyMKHH:
W Expression

po fra 2 T s 5o

C'

[

=
Ja Va al [a]

In(a) Iogm(.l) log, («) sin(a) cos(a)

tan(«) (;J fla) fla.b) f=a—\

X X<a
’:—(u.h]—*:"[x)l { )
x=a 0 AL

B

fdx

Macanan WHTErpaJiHM XHUCOOJIAIl YYyH ‘o

[llynnan cyHr um caxudama -

OwIIaH y3rapTUPUIIAIN.

:*[_!'dr

OCJITMHU TaHJIAIl

€3yBU TacBUpJaHUO, y3rapyBuuiap HaBOaT

JIO3HUM.



Conaap ycruaa 6ab3u Oup amasiap.

Maple na connapaan SHIY COHIAP XOCHI KHJIAJUTaH aMajljiap MaBxy/I.
XaKUKW COHJIap YCTUAA KyHUIaru amassap MaBxKyl:

frac(expr)- expr udogaHuHT Kacp KACMHHH XUCOOJIAIII,

trunc(expr)- expr udogaHuHr OyTYH KUCMUHU XHCOOJIAII,

round(expr)- expr udogaHu AXITUTIIAII.

Komrutekc conmap z=x+1y yctuia KyiHumaara amamiap MaBxy/I:

Re(z)- Z —COHMHMHT XaKUKHI KHCMUHU XUCOOJIAIII,

IM(2)-z- coHMHUHT MaBXyM KUCMHHH XUCOOJIAII,

conjugate(z)-z — COHMHHHT KYyIIMacu XyucooJar,

polar(z)-z — cCOHMHUHT TPUTOHOMETPHUK KYPUHHUIITUHH XHCOOIAII,
evalf(Re(z)), evalf(Im(z)), -z — coHHHHT XaKHKUi Ba MaBXyM KHCMUHHU XHCOOJIAIII.
Maple na pyHknusIapH aHUKJIAII,

Oyukiusutap Maple na 4 xun ycynna Oepuinamu:l) = kuiiMar Oepwi
oneparopu &pmamuna;2) fi=(x1,x2,...) - >f(x1,x2,...) dyHKUHOHANT omepaTop
épaamMuna;
3)unapply(expr,x1,x2,...) Oyiipyru épaamuna; 4)piecewise(s1,f1,s2,12,...) Oylipyru
épaamMua.

Mucosnap.1.
>f.=sin(x)+cos(x); \\ f:=sin(x)+cos(x)

>xi=m; W\ x =2
4

>f: \\ V2

Maple na 6apua xucoOaanuiap CUMBOJUIA KYpUHUIIIA OJIM0 Oopuiiaau, ShHU
HaTWKala WIAM3Iap, WppaldoHal KOHCTaHTagap ©7 Ba XOKa3ojap HIITHPOK
staau. Hatwkanu yanu kypunuiga omuin yuyH evalf(f, €) Oyiipyru uniartunany,
Oy epna f-xkuiimaTu Xxpcobimanaérran udoaa, e-aHUKIUK.
Mucomnap.2. f =xe™ ndonmanu x=2, t=1 garu KuiimMaTu Kyiugarnda
xucoOmaHaIu:
>t.=x*exp(-1):
>evalf(f,0.0000000001); \\0.735788824

Mucon 3. >f:=(X,y)->sin(x+y); \f:=sin(x+y)
>f(n/2,0); \1

. 2 2
Mucon 3. >f:=unapply(x*2+y"2,x,y); wf=y)->xt+y
>f(7,5); \74
Mucon 4. Maple ga
f,(x),x<a,
f,(x),a, <x<a,

f(x) =

f,(x),x>a,
kabu pyHKIusUIap Kyhduaara Oyiupyk opKaiu Oepuiaau:
>piecewise(x<al,fl,al<x<a2,f2,...,x>an,f2);
Macanas,



file://0.735788824
file:///F:/=sin(x+y)
file://1
file://74

0, x<0
f(x)=<x, 0<—xand x-1<0
Sin(x),x >1

OyHKIMS KyHuaarnya oepuiiaim:
>f.=piecewise(x<0,0,0<=x and x<1,x, x>=1, sin(x);
Maple TH3EMHIIA MATEMATHK AHAJIN3 MACAJIAJIAPUHH €YHIII

Maple nma aumuT, XOCWIa, MHTErpajd Ba sHA 0ab3W aMaUIapHHU OakKapHIil
Y4yH HMKKM XWI KOMaHJa MaBXyJ. Oupujia KOMaHAa JapXos Oaxapuiaaau Ba
HKpaHTa HATWXKa YMKApUIIaau, UKKUHYMCHIA 3ca amai OakapuiMaiu Ba dKpaHra
KOMaHJaHUHT Y3 Ynkapuiaad, 0y Maple épaamuna yKyBunra YKUIINA yayH KyJ1ai
XyXoKaT [paTUll UMKOHHMSATHHU Oepaju Ba YHU OaKapWiIUIIM KEUMKTHPUIITAH
KoMaHga €ku inert komanga paevimnamu. WMkkama komanma Owp Xwin E3Wmaj,
¢akarruna inert komanaa 6omr xapd Ovnan €3nmany.

AMaa )IapXOH Bamapnﬂnmn MaTtemMaTuk
6amapnnaunraﬂ KCUUKTHPUJITAH
HOMMH MAaBHOCH
KOMaHIa KOMaH/Ia
JVMUT limit(f(x), x=a, par) | Limit(f(x), x=a, par) lim 7 (x)
xocuia diff(f(x),x) Diff(f(x),x) %
uHTErpan int(f(x), X) Int(f(x), X) [ £ (xdx
b
AHUK )
= = f (x)d

Terpan int(f(x), x=a..b) Int(f(x), x=a..b) j (X)dx

JlumMuTaapHu Xucoodaam

JImmut(f(X), X=2a, par) komaHgacuaa TAOMKUN paBUIIIIA KyHHIard mapameTpIiap
maBxy. left-chap limit, right-o’ng limit, real- y3rapysun xakukuii, complex-
Y3rapyBuu KOMILJIEKC.

Mucosuiap.

1. > Limit(sin(2*x)/x,x=0); \\ lim sin 2x
x—0 X
> limit(sin(2*x)/x,x=0); \\2

>SLimit(sin(2*x)/x,x=0)= limit(sin(2*x)/x,x=0); Wiim 312X _ 5.
x—=0 X

Oxupru €3yBHUHT KyJalIUru KYypuHUO TypuOau.
> Limit(x*(Pi/2+arctan(x)),x=-infinity)= limit(x*(Pi/2+arctan(x)),

x=-infinity); \\ Iirpwx(§+ arctan(x)) = —1.
3. > Limit(1/(1+exp(1/x)),x=0,left)= limit(1/(1+exp(1/x)),x=0,left);

\\ lim =1

x> 0-1 4 ellx
>Limit(1/(1+exp(1/x)),x=0,right)= limit(1/(1+exp(1/x)), x=0,right);
\\ lim =0

Ix

x> 0+ ] 4 el




XO0CHJIAHM XHCOOJIaII
Muconap.

> Diff(sin(x2),x)=diff(sin(x*2),); \\%sin(xz ) = 2c0s( X )x
> Diff(cos(2*x)"2,x$4)=diff(cos(2*x)"2,x$4);

4

0 .
—€05(2x)* = -128sin(2x)” +128cos(2x)’

\\ OX
4
>simplify(%); \\% cos(2x )* = 256 cos(2x)* —128
4
> combine(%); \\%cos(Zx)2 =128c0s(4x)

Nuddepenunan oneparop D(f)

Maple na muddepenman omeparop xam maxya. D(f), Oy epma f- aprymentn
KypcaTuimMarad GpyHkuus. Macaias,

>D(sin); \\cos

>D(sin) (Pi): eval(%); \\-1

>T.=x->In(x"2)+exp(3*x):

>D(f); Wx - 2%+3e(3”

HuTerpaniam
Mucosnap.1.
>Int((1+cos(x))"2, x=0..Pi)= int((1+cos(x))"2, x=0..Pi); \\

I(1+ cos( x))*dx = E;r
0 2
int(f, X, continuous)-komaHa WHTErpaJialll COXACHIArd Y3WIHII HYKTaJapHHH
xXucoOra oJManau.

Arap x=0..+infinity 6ynca xocmac uHTETrpayUIap XUCOOIAHAIH.

Wuterpanan connn xucoomam yuyH evalf(int(f, x=x1..x2), e) — e-aHuKIuK,
KOMaH/1a MIILTaTHIIAIH.

I(a) = [e™dx=2,a>0(a<0,1(a) > )
2. 0 :
> Int(exp(-a*x),x=0..+infinity)= int(exp(-a*x),x=0..+infinity);
Definite integration: Can't determine if the integral is convergent. Need to know
the sign of --> a .Will now try indefinite integration and then take limits.
je‘axdx _lim &1
0

X—> 0 a

> assume(a>0);
> Int(exp(-a*x),x=0..+infinity)=int(exp(-a*x),x=0..+infinity); \\ j e dx =§
0

HNHTerpaniam ycyJyIapuHu YpraTuil

Maple na unTerpamiam ycysuapuHu ypratagurad Student maxcyc makeT MaBXKyI,
YHUHT €pIaMujia YCyJHUHT Xap Oup KaJamMH HMHTEPAKTUB XOJJa HAMOWUII
sTrnaad. byHmair ycymmapra Oyiakia0d wHTerpauiam inpartS Ba y3rapyBUMHU




aIMaIITUPUIN yCyiutapu changevar kupaau:

intparts(Int(f, x), u) Ba changevar(h(x)=t, Int(f, x), t). Oxupru HaTHxKa

value(%) komangacu OwiaH Xocwin KuimHagd. Student makerwra Mypoxkaat
anbatra With(student) komangacu Owian amanira ommMpuiIaad. bup Heya MHUCOI
KypaMus3.

DOYHKUMAHA TEKIIHPUIL

iscont(f,x=x1..x2), discont(f,x), singular(f,x)

OYHKIUSHE TEKIIMPHIIAA aBBAJIO YHUHT AHMKJIAHHUII COXACHHH TOIHMII KEpak.
CYHT y3IyKCHU3IUK COXAaCHHHU TOITHII KEPAK.

DYHKIMSAHUHT Y3JYKCH3JIUTH Ba Y3WIMII HYKTaJlapH

Kyiinnarn komanganap MaBxy/I:

iscont(f,x=x1..x2)- ¢ynkuus [X1..X2] kecMama y3IIyKCU3IUTHHH TEKIIHPAJIH,
*aBoO- true (xa), false (Wyk) kypuHHMIIAAa YWKaAW, KyMJIaaaH, X=-
infinity..+infinity, sbHK1 OyTYH COHIAp YKUIA TCKITHUPUITAIH.

discont(f,x) — pyHkIMsHUAT 1- Ba 2-Typ Y3WIHUII HYKTaJapuHU aHUKJIAIII,
singular(f,x) - pyHKIUSAHUHT 2-TYp Y3WINII HYKTaJIAPUHN aHUKJIAIIL.

By komannmamap cranmapt OuOmuorekaman readlib(name), Oy epma name-mry
KOMaHJaJIap/iad OUPUHUHT HOMH, KOMaHJIAacH OpKalu dYakupwiagd. by xomma
cunmiiap Tymiam (Set) KYpUHHMIIA YMKAIW, OJIUM TEHICHU3IHMKIAp Epaamuaa
’KaBoO OJIMII YYyH CONVErt komanaacu €paaMuia maKi Y3rapTUPHUII KEPaK.
Dkcrpemymiaap. @YHKIUSHUHT SHI KATTA BA JHI KHYUK KHiiMaTJIapu
extrema(f,{cond},x,’s’) - f(x)- skcrpemymua tekmmpriaérran gyukmus, {cond}-
y3rapyBuura KyWWiIraH, X-y3rapyBuM, ’S’-dKCTpeMall HYyKTaJapHU KaOyi
Kunaaurad y3rapyBum. Arap {} Oyimca skctpemyM OyTyH COHJap VKHIA
KUATUPUITA TN,

> readlib(extrema):

> extrema(arctan(x)-In(1+x72)/2,{},x,’x0°);x0; \\ {% - % In(Z)} (okcTpeman Kuiimar)

x =1} (3kcTpeman HyKTa)

Adcycku Oy HyKTagaru KuiiMaT MakCUMyM €K MUHUMYMMHU Oy €pJla aHUK dMac.
byuunr yuyn wkkuta maximize(f,x,x=x1..x2), minimize(f, X, x=x1..x2)
KOMaHJajdapyu WNUIATWIaau. Arap y3rapyBumaaH KeuwH, ’infinity’ €xku Xx=-
infinity..+infinity ne6 Oepuica macana OyTyH coHyap yKuaa eannaan. Mucon,

> maximize(exp(-x~2),{x}); \1

By koMaHgamapHUHT KaMYWIMTH UIYHJAKd, yJlap SKCTpeMan HyKTajna (yHKIUS
KUiMaTUHU Oepaau, YHUHT XapakTepu (max €xku min) HU Oepmaiiau. LllyHunr
YUyH, SKCTPEMYMHHUHI XapakTepu (max €KH min), 3KCTpeMaj HyKTaJapHU OJIMIII
y4yH aBBaJIo,

> extrema(f,{},x,’s’);s;

Komannmacunau Oepuin kepak Ba myHaaH kednaruaa maximize(f,x); minimize(f,x)
KOMaHJQJIapHu Oepuil Kepak. TomwiaraH HyKTaja Max €ku MIiN SKaHIMTHHH

n "
OWNUII y9yH MOC paBUIIIA F(x,) <0 (max) éxu F(x,)>0 (min) maptHU
TEKIIMPUII KEPaK.

Arap maximize Ba minimize xomanganapuaa location ommusicuau 6epcak

XaM IKCTpeMas HyKTa xaM (QyHKIHsSI KHAMAaTH YUKaIH:




> minimize(x4-x"2, x, location): \\_—1,{[(x 2y @),‘_1]}
4 24 24
QOyHKIMSIHUA YMYMUHN X0JI1a TEKIIUPUII
1. AnuknaHum coxacu. AHHKJIAHWII CcOXacu (YHKIMS — Y3ITyKCHU3JIUKKA
TEKIIUPUIITay aHUKJIaHA U,
2. OyHKIHUA Y3TyKCU3JIUTY Ba Y3WIHII HyKTaJlapy Kyiuaaruya TeKIIupuiau:
> iscont(f, x=-infinity..infinity);
> d1:=discont(f,x); .\\ 1-Typ y3umauir HyKTacu
> d2:=singular(f,x);\\ 2-Typ y3umuin HyKTacu
3.Acumnroranap. Yekcus y3WIMII HYKTaJapUHUHT aOcuccaiapyd BepTHKa
aCCUMIITOTaHH Oepajau, IeMaK BEPTUKAI ACCUMNTOTA KyHuarnia TOmuIaIu:
> yr:=d2;
Orma accumnroTanap (YHKIUSHU UYEKCHU3JIMKIArd xapakrepuHu Oepanu. Orma
accumnToTaymap Yy =kx+b,k = 1&2( f(x)/x),b= lii‘l(f (X)—kx) KypuHHMIIZAQ TONWJIAJH.

Kapama-kapim (-00) y4iar acCUMITTOTajiap X->00 J1e0 XOCHII KAJIHMHAIH:
> k1:=limit(f(x)/x, x=+infinity);

> b1:=limit(f(x)-k1*x, x=+infinity);

> k2:=limit(f(x)/x, x=-infinity);

> p2:=limit(f(x)-k2*x, x=-infinity);

YHAaH CYHI aCCUMIITOTAJIAP

> yn:=k1*x+b1;

ne0 XOCHIJT KWJIMHA/IH.

4.9xcTpeMmymitap. Yiap Kyduaara cxema O0yinia TeKIupuiIain:
> extrema(f(x), {}, x, ’s’);

>S;

> fmax:=maximize(f(x), x);

> fmin:=minimize(f(x), x);

2.4. Inddepenuman TeHrJIaMaJapHd YMYMHUil e4MMUHHE ToMI. .

Maple na OAT Hu anamutuk ycynga euurn yuyH dsolve(eq,var,options)
KOMaHJIaCu MIILIaTHIIaaU, Oy eplia eq-TeHIJIaMa, var-HoMabliyM (pyHKIus, options-
napamerpaap. [lapamerpnap OJAT HM euumn yCylIMHM KYpCaTHIIM MYMKHH,
MacallaH, CYKyT CakJall MOPHHIUMIIATA acOCaH, AaHAJIUTUK €4YUM OJUII Y4YyH
type=exact napametpu 6epunaau. OJT na xocunanu 6epumn yayn diff komangacu
vnuiatunagy. Macaman, Y +Y =X renrnamacu diff(y(x),x$2)+y(x)=x kypunumma
ésnnagu. OJT HuUHr yMymMuil €4MMH y3rapMac COHJIADHM Y3 HWYMra OJIaju,
MacajiaH, IOKOpPUIAru TEHIJlaMa WKKATAa y3rapMacHU Y3 HWYUra OJIaju.
Varapmaciap Maple na C1, C2 kypuHMIIIA OeriIaHaIm.

Mabnymku, unsukian OAT O6up xuncnu (YHr TomMoH 0) Ba OUp KUHCIH
oynmaran (Yur TomoH 0 sMmac) kypunuiiga Oynaau. bup xuHciau Oyimarad
TEHIJIaMa €4MMU MOC OMp JKMHCIIM TEHTJIaMaHUHT YMYMHUI €4UMHU Ba OUp JKUHCIU
OynMaraH TEHIJIAMAHMHI XYCYCHUW euMMJiapu WUFUHAMCUAAH uOopaT Oynaau.
Maple na OJAT HuHT eunMH aHa WIyHAAH KYPUHUIINA YWAKApWUIAIH, SHHU

" B.II {psixonoB. Maple 9.5/10 B maremaruke, Qpusuke u oopazosanun-M.:COJIOH-TIpeccr02006.-720c.




y3rapMaciiapHu ¥3 W9ura oJiraH KUCM OWp JKUHCIU TEHIJIaMaHUHT YMYMHH €4UMU
Oynaaw, Ba Yy3rapMac COH HWINTHPOK 3TMaraH KUCMH OWp JKHHCIM OyaMmarad
TEHTJIAMAHUHT XyCYCUH €4MMU OYIa/I.

dsolve xomanmacu Oepran eunM XpcoOIaHMalauran ¢popmataa OepuIaIm.
Eunm OmiaH kenmakakJia WIUIAINl y9yH, MacajaH IpauK YM3UII YYyH, YHUHT YHT
tomouunu rhs(%) xomanma OuIaH aKpaTHII Kepak.

Mucomnnap. 1. Yy + Yy COS X = Sin XCOS X TeHrnaMa eqnICHH.
> restart;
> de:=diff(y(x),x)+y(x)*cos(x)=sin(x)*cos(x);\\
de = (§ y(X)) + y(x) cos(x) = sin(x) * cos(x)

—qj _ (-sin(x))
> dsolve(de,y(x)); WY(X) =sin(x) -1+~ _ClL.
SIbHM TeHrIaMaHUHT €YUMU MaTeMaTHK THUIIda YHI6y KS'/pHHI/IIHFa ara.
y(x) =C,e™" +sin(x) -1

" ' el —-X
2 ¥ - 2y’ +y=sinx+e TEHIJIAMAHUHT YMYMHUH €4AMU TOMTAJICHH.
> restart;

> deq:=diff(y(x),x$2)-2*diff(y(x),x)+y(x) =sin(x)+exp(-x);
deq = (8_2 y(x)) - 2(2 y(x)) + y(x) = sin(x) + e
\\ ox X

y(x) =_Cle* + _C2exx+%cos(x) +%e(7x)

> dsolve(deq,y(x)); \

2 . .
3. y”+k y:sm(qx) TEHIJIAMAHUHT YMYMUN €UUMU q =k, q = k XOJUIap YUYYH
TOIIMJICUH.

2
> restart; de:=diff(y(x),x$2)+kA2*y(x)=sin(q*x):\ de = ;(_2 Y(%)) + k2y(X) = sin(ax)

> dsolve(deq,y(x));\\
y(x) = %(_% coslik + Q)X +£ cos(k —q)x
+q 2 k-g
1 1sin(k—qg)x 1sin(k+q)x
«%T g 2 ke
Pesonanc xonarnaru eunm (Q=K) Hu Tonammus:
> (:=k: dsolve(de,y(x)); \

y(x) = —% Cos(kxlz sin(k) —ki(—%cos(kx)sin)kx) n % kx)cos)kx) + _ Clsin(kx) + _C2cos(kx)

)sin(kx) —

)cos(kx) + _ Clsin(kx) + _C2cos(kx)

Ha3zopar caBosiap:
1. MathCad, Maple olitHacHHUHT KUCMJIAPWHH Ba YJIApHUHT Ba3zuaaapruHu
TYIIYHTUPUHT.
2. MaremMatuk TU3MMIIap/ia KUCM MporpaMMainap oubanorekacuaan
KOMaHaj1ap KaHaal yakupuiaaamn?
3. factor, expand, normal, simplify, combine, convert, radnormal
KOMaH/TaJJApHUHT Ba3u()acuHU Al THHT.




4. OyHKIUSHUHT SKCTPEMyM HyKTalapH (X,y) Ba YHAAard max Ba min
KUiMaTiIap KaHJaai KoMaHanap KeTMa-KeTJIMTH EpaaMuia aHUKIaHa Iu.

5. UnTerpannain koManaanapy (aHUK Ba TaKpHOHW XUCOOI0BYM) HU
TYITyHTHPUHT.

6. [lapameTrpaan OOFIHMK MHTETPATHU XHUCOOIaIIa mapameTpaapra
YEeKJTAHUIIUTAP KaHaali KoMaHaanap épaaMuaa Oepriaim.

7. student makeTu HUMara MyJKaJlJJaHTaH.
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IV. AMAJIU MAIIFYJIOTJIAP
1 — amanuii MaLIFyJI0T:

AXBOPOT-KOMMYHHUKALIUA TEXHOJIOT'UAJAPU
BOCHUTAJIAPUJIAH TABJIUM KAPAEHUIA ®OUIAJTAHUITHAHT
HUCTUKBOJIJIN HYHAJMIILJIAPU BA KEJAXKATHA. KOMIIBIOTEPJIN
MATEMATHK TU3UMJIAP XAKUJIA YMYMUIA MABJIYMOTJIAP.

M  wykranuHr Oepwiran XxapakaT TeHrimamacu (l-kanBam) éEpmamuaa
KyHuaaruiapHi aHUKJIAHT:

1) xapakaT TpaeKTOpuscH, OOLUIAHFUY (t = O) nauTAard HyKTaHHHT
TPaCKTOPUSIIArd XOJaTH, TE3JIUTH, TYJIUK, YpPUHMA Ba HOpMall Te3JaHUILIAPU
Xamjia SrpwivK paguycund [1, 36-37 6etnap];

2) V(’[), a(t) byHKUMsIIapHU TpadUruHu X0CuiI KUiauHT [1, 27-28 6etnap].

Mucon: Hykrauunr xapakatu OXy Tekucnukaa KyWdmaard TeHIjama OuiaH
OepuJIraH:

x=3t; y=3cost (1)
6y epaa X,Y - cantuMmerpaa, t - cekyHaaa.

Evunummu: (1) xapakaT TeHrnamacuaad t mapaMmeTpHu WYKOTUO HYKTaHUHT
KyHHUIaru TpaeKTopus TEHTJIaMaCHHH OJTaMMU3:

X
y= 3cos(§j : (2)

ABHH HYKTAHHHT TpaekTopuscu konycouaa (1-pacm) 6ymamu. t=0 Bakrma Hykra
X=0,y =3 cm koopanHaTanapra sra O0ynaau Ba M, XonaTHH srajiaiiu.

HykraHuHT T€3NMUTrMHU XapakaT KOHYHUJaH BakT Oyiinda Oup mapra xocuia
OJIN0 aHUKJIANMU3:

HyKkTaHUHT Te3MaHUIIMHM XapakaT KOHYHUZAH BakT OYyinM4a MKKUA MapTta
xocusia o0 €K xapakaT Te3JUIHJaH BakT Oyimya Oup mapra Xxocuiia oJu0
aHUKJIalMH3:

a, =V, =X=0; a, =V, = § =—3cost; a=./a; +a, =3cost|. (4)
Vr =V Ja TC3JIaHUIIIHUHT YpUHMAaAaru npoCcKuuACu:
a - @ _ Via, +Vv,a, _ 3sintcost
Tt v Vi+sin?t
Hopwman tezmanum moxynu:
a, =@’ —aZ =3cost|/V1+sin’t. (6)

TpaekTopustHUHT SrprIMK paauycu [1, 36-37 Oetnap]:
3

v 3fL+sin’t

P lcost|

(5)

(7)




t=0 nma (3) - (7) dopmynanapra xypa: v, =3 cm/c, v, =0, V=3 cm/c,
a,=0,a,=-3 em/c?, a=3 em/c?, a =0, a, =3 cm/c?, p=3 owm.

restart:
Awaauu;map COHU
N:=100:k:=0.2:
Xapaxam KoHyHu
X:=3*t:y:=3*cos(t):
Xapaxam sakmu
T:=evalf(4*Pi):
r:=vector([x,y,0]):
Teznux 6a meznanuu eekmopiapu
v:=map(diff,r,t);W:=map(diff,r,t$2);
v:=[3,-3sin(t), 0]
W :=[0, -3 cos(t), 0]
with(plots):
Pacmoaeu cmpenkanap napamempnapu [1, 27-28 6etnap]
pv:=0.02,0.2,0.2:
with(plottools):
forito N do
t:=1/N*T+4:
ri:=vector([r[1],r[2]]):
v1:=vector([v[1],V[2]]):
W1:=vector([W[1],W][2]]):
acc:=arrow(rl,W1,pv,color=red):
vel:=arrow(rl,v1,pv,color=blue):
txa:=TEXT([r[1]+W[1]*k,r[2]+W[2]],""W"):
txv:=TEXT([r[1]+V[1]*k,r[2]+V[2]],""V"):
p[i]:=display(vel,acc,txa,txv):
end:
tr="t":
gl:=display(seq(p[i],i=1..N),insequence=true):
g2:=plot([x,y,t=0..T]):
display(g1,92,scaling=constrained, title=""Nuqtaning tezligi va tezlanishi'");
Warning, the name changecoords has been redefined

Warning, the name arrow has been redefined

Mugtaning tezligi va tezlanishi

'
DJ N TP (N R R i
-4
Teznux mooynu
with(linalg):V:=norm(v,2):




ypuHMainammHuut
Wt:=dotprod(v,W)/V:

Teznanuw mooenu
W _:=norm(W,2):

fﬁyﬂ%dﬂiﬂ€3ﬂaHuul
Whn:=norm(crossprod(v,W),2)/V:
bepunean saxkmoa
t:=evalf(0);
T X=X
Y EY;
v =V;
"Wt =Wht;
“Wn'=Wn;
"W=W_;
T ro :=V/2/Wn;

Warning, the protected names norm and trace have been redefined and unprotected
t:=0.
X =0. y=3. v= 3.000000000’ Wt=0. ’ Wn= 3.000000000’ W=3. ’

ro := 3.000000000

Live Live

Tesnuk rpaduru Teznanum rpaduru
1-xanBai

L2l Bl Xapakat TeHrjiamacu
pPaKamMu

1 x =x(t),cMm y =y(t), cm

2 —2t* + 3 —6t

3 5t+2 4 + 10t + 2t2

4 10sint 20cos?t

5 40sint 30cos2t

6 t sint?

7 0.5et 3et

8 —16cos(mt/4) + 3 16sin(mt/8) — 1

9 3t 4 — 9t?

10 30cosmt 10sinmt




11 2t2 4t

12 —5/(t+ 2) 3t+6

13 5t+5 —4/(t+1)
14 t2 (t + 1)?/3
15 4 — 9¢? 3t

16 4cost 4t

17 4t 2t2

18 2cosmt 3sinmt

19 25t% —1 5t

20 2sin(mt/3) —3cos(nt/3) + 4
21 —2sin(mt/6) 6cos(mt/6)
22 2t 5t2

23 (t—3)3/2 t—3

24 10sinmt 30cosmt
25 10t (el0f + 7108y /2
26 1+t 1+In(1+1¢t)
27 0.7e3t 2.4e73t

28 8cos2mt 8sinmt

29 2e?t 3et

30 4t + 2 3/(1+1)
31 2t (t+1)3/%/3

Acocuii agaduériap
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2- aMaJIuii MaIIFyJIoT:

Mexanuka MacajiaJlapuH edyumaa GouaaIaHUIATUraH ACOCH I
HHCTPYMEHTJIap
bup >xuHcau orup Oajika BEpTHKAJI BEPTUKAI TEKUCIUK OYiIal Ky3raamac

mlapHUpra  Ba  KAA  CTEp)KEHra  MaxkamulaHrad. — bankara — Tamku
MyBO3aHATJIAITUPYBYM Ky9Iap Ba MOMEHT KyWHIraH. bankaHWHT OFUPIATHHU
xycoOra 010 TasiHY HyKTaJTapUHUHT PeaKIUsIapUHU aHUKJIaHT.

Macananu euuin TapTHOU:

1. bornmanunuiap akcuoMacura Kypa OankaHu OOFJIaHUILIAPJIAH O30/
KWiamMu3. bormaHunuiapHd peakiusi Kywiapu OwinaH anmamntupamus. Kysramnmac
HIAPHUP UKKUTA — FOPU30HTAT Ba BEPTHKAJ PEAKIMS Kywiaph OWiaH, Kusl CTEP>KEH
aca  CTepKeH WyHanumm Oyinad iyHanraH OuWTTa peakius Kydd OwiaH
amvarrrupuianad. Koopaunaranap cucreMacunu Tannamus. bapua tabcup staérran
KyWIapHU KoOpJuHaTaiap ykiaapu OVilnad Talkui 3TyBUMIIapra axpaTamus.

2. bankanuur xap Oup Oynarm mapkasura ynunr G, =l p (I, —6ynak

y3yHiuru, £ - 0anka maccacu) dopmysia OuiiaH XUCOOJIAaHYBUM OFUPJIIMK Ky4dd
KyUuiIaau.

3. Bankara TabcHp OTyBUM 0apya KywIapHH Ky3FaaMac IIapHHPra
HUCOaTaH  MOMEHTJIapM  MYBO3aHAT  TEHrjJamajgapu  Ty3wiagud. Yoy
TEHIJIaMalIapAaH peakius Ky4iapu aHUKJIaHAH.

Mucoa. bup xxuncnu orup Oajka BEepTUKaJT BEPTHKAT TEKUCTUK OViiinad A
Ky3FanMmac mapHupra Ba H Kus crepkeHra Mmaxkamuianran (1-pacm). bankara
TalllKU MYBO3aHaTJIAIUTUPYBYHU P =20kH,Q=10kH KydJiap Ba M =100kHm
MOMEHT KyHuwuiran. Kylinnarunap 6epunras:

y=60°, =60°, B =60°,

AB=2m, BC=4m, DH =6m, KC =2,

p=4kH/Im OaJIKaHUHT OFUPJIMTU XHCcOOra o0 TasHY HyKTaJapUHUHT

PCaKIUAJIAPYHN aHUKJIAHT .




1-pacm.
Euum. 1. bornanunuiap akcuomacura kypa OankaHu OOFJIaHUIILIAPAAH 030/1
KiiaMu3. bornaHuniapHu peakius Kydjapu OwiaH anMamrupamus (2-pacm). A
HyKTaJa OOIIJaHFUY HYyKTara 5sra KOOpJWHATajlap CUCTEMAaCHHHU TaHJIaiMU3.
Kysranvac mapuupna R, peaxmus kyun nkxnta X o Ba Y TAIIKWI 3TYBYUIIAp/IaH
noopat. Kusi crepkeHHU d5ca CTep)KeH WyHanmuimu Oyinad iyHanran Outra y
Oyp4ak OCTHUJIaru peakiusl Ky4r OUiaH ajiMaliTupaMus.
2. bankanusr Xap Oup 6ymaru mapkasmapura yauar G, =l o (I, —6ymax
Y3YHJIUTH k=1..4, p - Gaika Maccacu) ¢dopmylia OwiIaH XuCOOJIaHYBUH

OFUPJIVK Ky4JIAPUHHU KYSIMU3.

Ru Y

3.464
LY 3.464
B A Na g
(__bel [ 1
(_tr!__;]_j_—}
2 6 2 2

2-pacm.

bankara tabcup 3TyBuM Oapua KywIapHH Ky3rajaMmac IIapHUpra HucOaTaH




MOMCHTJIapU MYBO3aHaT TCHIJIaMaJIapWHHA Ty3aMU3:
N My =My(Ry)+ M(P)+ M Q)+ M, (G,)+M=0. (1)

M (Ry)=Ryh=-R,((HD+ CB)sinacos v+
+ (HDcosa+ DO 4+ C'Bcosa+ AB)siny).
M, (P)=—-P(ND+CB)sina =—103.923 kHw,
M, (Q) = —Qcos BCDB sina — ()sin ;.')'( KO+ Beosa4+ AB) =
= —069.282 kHwm,
.-’“l-fA((}'A_] = (-;UH (ND+CBjcosa+ DO+ AB)+
+ (';"D(__,(D('.l'/Q + ' Beosa+ AB)+
+ (}"(_.B(('.fB/Q(:()H a+ AB) + (';‘AB_,-\B/Q.

bynaknapaaru oFMpiMK KywIapuHU XHcoOra oud

Gup=2-1=8xH, Gg.=4-4=16«lH,
Gpe =6-4=24 KH, Gppp=4-4=16 kI,

M, ((),) = 400 kHw.

—13.856 %, — 103.923 — 69.282 + 400 + 100 = 0.

Z Xo= X, +Qcos i+ Ry cosy+ P =10,

X, =-36.792 H,

Z V=Y, =G,y =Gpo=Gpo =Gy Qs+ Ry siny =10,
3"4 = 34915 kH.

09.282 1 —103.923 400 [3.856G | —36.792 [ 34.915 | 23.584




MycTakui eduin yuyyH macananap:
1.

K p=1xH/m, P=15xH,
@ =11 xH, M = 30 xHm,
a = 60°, 3 =30, ~=30°,
AB =5wM, BC =6 M,
CD=8wm DH =6 m,
CK=2wm CN=3wm.

p=2xH/m, P=6xH,
@ =12 xH, M = 50 xHw,
a=60°, 4 =30° ~=45°,
AB =4wm, BC =4 M,
CD=10wm, DH =6 m,
CK=2wm CN=2wm.

p=3xH/m, P=8xH,
Q@ =13 xH, M = 70 xHwm,
o = 60°, 3 =45, v = 60°,
HB =3, BC =6 u,
CD=10wm, DA =6 m,
CK=2wm, CN =3 M.

p=1xH/m, P =6 xH,
O = 14 xH, M = 30 xHw,
a = 60°, 3 =45°, v = 30°,
AB =4, BC =7,
CD=13wm, DH =4 wm,
CK=2wm, CN=3wm.

p=2xH/m, P=7xH,
@ =15 xH, M = 50 xHu,
o = 60°, 3 = 45°, v = 45°,
AB =5 M, BC = 4 m,
CD=14wm, DH =6 M,
CK=2wmCN=2wM.

p=3xkH/m, P =8 xH,
@ =16 xkH, M = 70 xHm,
a = 60°, 3 =45°, v = 60°,
HB =6wm, BC =6 M,
CD=11wm, DA =4 wm,
CK=2wm,CN=3wm.




p=1xH/Mm, P="7xkH,
@ =17 xH, M = 30 xHw,
a = 60°, 3 =60°, v =30°,
AB =4 M, BC =11 m,
CD=6wm, DH =6 M,
BK =3 v, CN =3 M.

p=2xH/m, P=28xH,
Q = 18 xH, M = 50 xHw,
a = 60°, 8 =60° v =45,
AB =6 wm, BC =10 wM,
CD=6wm, DH =5 wm,
BK =3Mm,CN =3 wMm.

p—=3xH/m, P=9«H,
Q=19 «xH, M =70 xHwm,
a = 60°, 3 =60°, v = 60°,
HB =7wm, BC =11 m,
CD=4wm, DA =4 wm,
BK =3wm,CN =2 M.

p=2xH/Mm, P=28xH,
Q = 20 xH, M = 50 xHw,

D H
. a5 oy a = 60°, 8 = 60°, v = 45°,
Q N 7 AB =6 M, BC =8 M,
/ﬂ o CD =4 w, DH = 3w,
K

BK =2m CN=2wMm.

Acocuii agaduériap:
1. Ronald L. Greene. Classical Mechanics with Maple. Springer. New York.
1995. 178 p.
2. MatpocoB A.B. Maple 6. Pemienme 3amad  BbICHICH MaTeMaTHKU U
mexanuku.— Cno.: BXB. — [TerepOypr. 2001.- 528 c.

Kymumua agaduérnap:
1. Kupcanos M.H. 3AJIAUN no TeopeTUUECKOH MEXaHUKE C PEIICHUSIMU B
Maple 11. — M.: ®usmariut. 2010. — 264 c.
2. Friedrich  U. Mathiak. Technische Mechanik 1: Statik mit Maple-
Anwendungen. Oldenbourg Verlag Miinchen. 2012.

2. Ky 3BeHO/IM MeXaHU3MJIAP XapaKaTH AaHUMANUSICMHMA XO0CHWJI KHJIUIIL.
1-macana.
> restart:
> read "ris.m"";
Pacmpaaru mapHupiap HyKrajnapu




> nam:=array(1..5['O','A",'B",'"C',"M"]):
Bounmanruy kuiimaTiap Ba y3yHJIHKIAp ( CM)
OA:=40: AB:=35: BC:=41: AM:=38: R:=10:
BaKT
> T:=pi/18:
O TasiHY KOOpAMHATAIApU
> x[1]:=0:y[1]:=0:
> y[4]:=R:
K kagpnap conu
> K:=36:with(plots):with(plottools):
bapua xaapiapHu XOCHII KAJIUII
> forifrom 0 to K do
> t=i/K*T:
> phil:=sin(2*pi*t/T)*pi/8+pi/6:
phi2:=-sin(2*pi*t/T)*pi/4+2*pi/3:
A apHUp KOOpAUHATaIapH
> X[2]:=OA*cos(phil):
y[2]:=OA*sin(phil):
X[3]:=x[2]+AB*sin(phil):
y[3]:=y[2]-AB*cos(phil):
X[4]:=x[3]+sqrt(BC"2-(y[4]-y[3])"2):
X[5]:=xX[2]+AM*cos(phi2):
y[5]:=y[2]+AM*sin(phi2):
centr(1,2,6):centr(3,2,7):
PO:=PLOT(POLYGONS([[x[2].y[21].[x[6].yI6]].[x[7].y[7]]], COLOR(HUE,0.4)
)):
P[i]:=display(seq(Cir(i,1),i=2..5),Cir(4,R),PO0,
cird(4,R,-x[4]/R),
seq(Line(i,i+1,6+1),i=1..3),
Line(2,5,6),
Sf(ejq(TEXT([X[i]-Z,y[i]+3],nam[i]),j=1--5)):
od:
Xapakataaru MEXaHu3m
> PP:=display(seq(P[i],i=0..K),insequence=true,
thickness=2,
scaling=constrained,
axes=none):
Warning, the name changecoords has been redefined
Warning, the name arrow has been redefined
> display(PP,Onopa(1,1),IToBepxnoctn(55,0,45,3));




2-Macara.
> restart:
> read "'ris.m'";
Pacmpa mapaupiiap Hykramapu
>nam:=array(1..11,['O','A",'C",'D",'B",'N"'"F','"E",""G"",""K"","H"]):
Bomunanruy kuiiMaTiiap Ba Kattaaukiap ( Cm)
> AB:=20: BC:=10:
> BF:=80: NF:=20:CD:=40:EH:=30:FG:=25:
GE:=10: OA:=12:KG:=25:
OA nHuHT Oypuak Te3JHUru
> omegaOA:=2: T:=2*pi/omegaOA:
O TasiHY KOOpAMHATATIApU
> x[1]:=0:y[1]:=0:
N TasgHY KOOpAHHATATIAPU
> X[6]:=-OA*cos(pi/6)+BF+NF:
> y[6]:= OA*sin(pi/6)+AB:
y[4]:=AB+BC+OA*sin(pi/6):
X[10]:=x[6]-NF-KG*cos(pi/6):
y[10]:=y[6]-FG-KG*sin(pi/6):
y[11]:=y[6]-FG-GE-EH*sin(pi/6):
K xanpimap conn
> K:=36:with(plots):with(plottools):
bapua kanpmap
> for i from 0 to K do
> t=i/K*T:
AOHUHT XapakaT KOHyHHU
> phi:=5*pi/6+t*omegaOA:




A mapHupHUHT KoopauHatamapu N1
> X[2]:= OA*cos(phi): y[2]:= OA*sin(phi):
koord(6,2,5,BF+NF,AB):
koord2(6,5,7,NF,BF):
koord2(2,5,3,AB+BC,-BC):
koord(10,7,9,KG,FG):
koord2(7,9,8,FG,-GE):
X[4]:=x[3]-sqrt(CD"2-(y[3]-y[4])"2):
X[11]:=x[8]+sqrt(EH"2-(y[11]-y[8])"2):
P[i]:=display(seq(Cir(i,1),i=2..11),
box(4,5,2),box(11,5,2),
seq(Line(i,i+1,4+i/4),i=1..3),
seq(Line(2*i-1,2*1,8+i/3),i=3..5),
Line(8,11,8),
seq(TEXT([x[}]-2,y[j]+6],nam[j]),j=1..11)
):
od:
XapaKaTzLarH MEXaHU3M
> PP:=display(seq(P[i],i=0..K),insequence=true,
thickness=2,
scaling=constrained,
axes=none):
Warning, the name changecoords has been redefined
Warning, the name arrow has been redefined
> display(PP,seq(Omnopa(i,1),i=[1,6,10]),IToBepxHocTb(-65,33,25,3),
IMosepxnocTn(90,-27,20,3));
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3. Jlarpan:axuuur || Typ TeHrIamacuHu KeJITHPUO YUKAPUIIT

restart:
Kucm maccacu kr 1a 6epuiras:

m[1]:=6:m[2]:=2:m[3]:=8:

Kunetnk sHEprusiHA XUCOOIAIII:
T:=w/2*an2/2*(m[1]/3+6*m[2]*sin(phi_)"2);

YMymiamrad Ky4Hu XucooJial:
Q:=M-m[1]*a*g/2*cos(phi_)-4*a*sin(phi_)*F:




XocuanapHu OJaMu3:
p:=diff(T,w):pl:=diff(T,phi_):

OnuHraH HaTWXKaJdapHU TEHTJIaMara oJiud 60puo KyuIi
phi_:=phi(t):w:=diff(phi(t),t): PDEtools[declare](phi(t)):
JlarpamXHUHT 2 Typ TEHTJIaMacH:
diff(p,t)-p1=Q;

T ::;w2 a® (2 +12 sin(phi_)?)

phi(t) will now be displayed as phi
¢t’ta2 (2 +12sin($)?) +12 ¢t2 a?sin(¢) cos(¢) =M -3 agcos(d) —4asin(dp) F

bomika xypuHumm
combine(diff(p,t)-p1=0Q);
(8a%¢,) —6¢,,a°cos(2¢) +6 ¢t2 a’sin(2 ) =M -3 agcos(p) —4asin(p) F

E€KH1
simplify(diff(p,t)-p1=Q);
—2a% (-7 ¢t’t +6 (1>t’tcos(c1>)2 -6 cl)tz sin(¢) cos(d)) =M -3 agcos(d) —4asin(dp) F

Acocuii agaduérap
1. Ronald L. Greene. Classical Mechanics with Maple. Springer. New York.
1995. 178 p.
2. MatpocoB A.B. Maple 6. Pemenue 3amad  BbICIIEH MaTeMaTUKU U
mexanuku.— Cro.: BXB. — [TerepOypr. 2001.- 528 c.

Kymmmua agaduériaap
1. KupcanoB M.H. 3AJIAUU no TeopeTHuecKol MEXaHUKE C PEIICHHUSIMU B
Maple 11. — M.: ®usmatiur. 2010. — 264 c.

2. Friedrich U. Mathiak. Technische Mechanik 1: Statik mit Maple-
Anwendungen. Oldenbourg Verlag Miinchen. 2012.




V. KEUCJIAP BAHKHA

1. Xapakar KoHyHH x = —2t? + 3; y = —2t; Ounan GepwiIraH HyKTa XapakaTH
aHUMAITUSCUHHA:

A) Maple Tu3umMuga XOCHI KUJIKMHT

b) MathCad Tu3umuga XOCHII KUIJIMHT,

B) Xocui KuIMHraH aHMMAalUsJIapHA TaKKOCIAHT Ba TaXJIMJT KAJIHHT.

2. Xapakar KOoHyHH X = 5t+2; y =4+ 10t + 2t?; 6unan Gepunran HyKra
XapakaTh aHUMAaIUSICUHU:

A) Maple Tu3umMuga XOCHI KUJIMHT,

b) MathCad Tu3umMmza XOCHI KAJIUHT

B) Xocui KWIMHTaH aHUMAaIHSUIAPHA TaKKOCIaHT Ba TaXJIMJT KHJIUHT.

3. Xapakar kouynu x = 10sint; y = 20cos?t; 6unan Gepuiaran HyKTa XapakaTu
aHUMAaIUSICUHHU:

A) Maple Tuzumuga XOCHI KUJIHMHT;

b) MathCad Tu3nmuga X0CHII KWJIMHT,

B) Xocwi1 KHIMHran aHUMaIMsIapHA TAaKKOCIAHT Ba TaXJIUJI KHJIHHT.

4. Xapakar konyau x = 40sint; y = 30cos2t; Ounan Oepwiran HyKTa XapakaTu
aHUMAITUSICHHH:

A) Maple Tuzumuga XOCHI KUJIHMHT;

b) MathCad Tu3uMmga XOCHI KAJIUHT,

B) Xocui KWIMHraH aHUMANHSJIAPHA TaKKOCIAHT Ba TaXJIMJT KAJIHHT.

5. OA=29 cm, BC=47 cm, AB=41 cMm, woa=4, T=21/ ®oa OYynran
B

0

MCXaHU3MHHUHI XapaKaT aHUMaluACHHU Maple TU3UMHUAA XOCHUJI KUJIMHT .

6. OA=22 cm; BC=21 cm; AB=22 cm; BD=19 cm; DE=10 cwm, Oypuak orutim
phi_max=pi/50; Ba T=pi/18 BakTma




MCXaHU3MHHUHI XapaKaT aHUMalUACHHA Maple THU3UMHUAA XOCHUJI KUJIMHT .

7. Maple TH3uMu yuyH Ty3WIraH KyWHJard JAaCTypHU WIITa TYIIUPHUHT Ba XOCHII
OYNraH HaTWKaHU TaXJIUJ KUJIMHT XaM/la IIapXJIaHr:

restart:read ""ris.m"’;
nam:=array(1..5,['O','A",'C",'"B",'D']):
AB:=20: OB:=20: OA:=AB+0OB: AC:=35: BD:=30:
T:=pi/18:
X[1]:=0:y[1]:=0:
y[5]:=35:x[3]:=-50:
K:=12:with(plots):with(plottools):
for i from 0 to K do
t:=i/K*T:
phi:=sin(2*pi*t/T)*pi/30+2*pi/3:
X[2]:=OA*cos(phi):
y[2]:=OA*sin(phi):
centr(1,2,4):
X[5]:=x[4]+sqrt(BD"2-(y[4]-y[5])"2):
y[3]:=y[2]-sqrt(AC"2-(x[2]-X[3])"2):
P[i]:=display(seq(Cir(i,1),i=2..5),
box(3,2,6),box(5,6,2),
seq(Line(i,i+1,6+i),i=1..2),
Line(4,5,6),
SZQ(TEXT([XU],y[i]M],nam[i]),j=1--5)):
od:
PP:=display(seq(P[i],i=0..K),insequence=true,
thickness=2,
scaling=constrained,
axes=none):
display(PP,Onopa(1,1),IloBepxnoctn(5,32,20,2),Crenka(-53,5,30,2));

8. Maple tu3umu y4dyH Ty3wiIraH KyiMuaard AacTypHHU UIIra TYUIUPUHT Ba XOCHII
Oyiran HaTHXKaHU TaXJIMJI KUJIMHT Xam/la [IapXJIaHT:




restart:
read "'ris.m"":
nam:=array(1..6,[O,A,B,C,D,E)):
OA:=30: AB:=30: BC:=35: DE:=42:
T:=pi/18: Ammmnryaa:=pi/l4:
X[1]:=0:y[1]:=0: x[4]:=52:y[4]:=0: x[6]:=52:y[6]:=30:
K:=12:with(plots):with(plottools):
for i from 0 to K do
t:=i/K*T:
phi:=sin(2*pi*t/T)* AmMnumryaa+pi/3:
X[2]:=OA*cos(phi):
y[2]:=OA*sin(phi):
koord(2,4,3,AB,BC):
y[5]:="y[5]": # Ouncrka' nepemMeHHO¥
tga:=(x[2]-x[3])/(y[2]-y[3]):
X[5]:=x[3]+(y[5]-y[3])*tga:
y[5]:=solve((y[5]-y[6])2+(x[5]-x[6])"2-DE"2)[2]:
P[i]:=display(seq(Cir(i,0.5),i=2..3),Cir(5,1.2),
seq(TEXT([x[]-2,yl]+3].,nam[j]).j=1..6),
Line(5,6,6),seq(Line(i,i+1,6+i),i=1..3)):

od:

PP:=display(seq(P[i],i=0..K),insequence=true,
thickness=2,
scaling=constrained,
axes=none):

display(PP,seq(Onopa(i,1),i=[1,4,6]));




VI. MYCTAKHWJI TABJIUM MAB3VYJ/IAPU

MycTakui1 MIIHH TAIIKWI STUITHUHT IAKJIM Ba Ma3MYHH.

TUHTIIOBYM MYyCTaKWJd TAaBJIMMHUHUHT acOCHUA MakKCaal — YKATYBUHMHUHT
pax0apiauru Ba Ha3opaTuAa MyalsH VKyB HWIUIApUHH MYCTaKWJ paBHUIIIA
OaxkapuIill y4yH OMJIMM Ba KYHUKMaJapUHU MIAKIIAHTUPHUII Ba PUBOXKIAHTHPHIII.

TUHTIOBUM MYCTakuid WIIMHA TAIIKWI JTUIINA KyWWJard akulapiaH
doitnanmanamu:

eaiipuM Hazapuil MaB3yJapHU VKyB anaOuéTiapu €EpaaMuga MYCTaKul
V3IaluTUPUIT;

eOepuiran MaB3yJap Oyitmda axoopot (pedepar) Tanéparn;

eHa3apuil OMIUMIIAPHU aMalIMETIa Ky JIall;

e IJIMMII MaKoJia, YKyB KyJimaHManap Oyitnua (an 600japu Ba MaB3yJapUHU
Ypranuu;

eTapKaTMa MaTepuasuiap oyinua Mabpy3ajap KUCMUHU Y3TaIITUPHUIIL;

eMaxcyc amabuérnap Oyitmua Qanmap OyaumiIapu €Ku MaB3yjlapu yCTUAa
WIIUTAILL;

epaon Ba MyamMmoNIM VKUATHUII yciayOunaH (QolganaHwiagurad yKyB
MalIFyJI0TIapH;

MycTakuia um y4yH Kyiduaara TONMUPHKJIAPHA 0aKapuIll TABCHSA
ITUJIAIM.

1. Maple cucremacu Ba y HUMa MaKcajia UILTaTHIau?

2. factor, expand, normal, simplify, combine, convert, radnormal
KOMaH IaJJapHUHT Ba3u(acuiapH.

3. Maple na GyHKOUSHHM — TCKIIMPUIIHWUHT  YyMYMHH  CXEMacCHHHU
TYITYHTHPUHT.

4. Ywmsukium anredpa macananapu Maple na kakicu makeTaa »oualraH.

5. Maple na w™arpunaHUHT JETEPMHHAHTH, MHHOPH, W3H, alreOpauk
TYIAUPYBUYHCH.

6. OJIT xannait komaHaa EpaaMuIa CUUIATN ?

7. dsolve komanmacuma KaHmail mapamMeTp (QyHIaMEHTal e4YuMIIap
CUCTEMACHHU aHUKJIAII YYyH XU3MaT Kuiaaun?

8. OUT eunmuu rpaduk ycyiaa OJMII YYYH KaHJail aKkeT Xu3Mat Kuiaaau?

9. odeplot Ba Deplot komanmanapuHuHT HapKH.

10. OJT nap cucremacu ednMUIAPUHUHT (Pa30BUN TOPTPETH.

11. ans kanpaii y3rapyBun?

12. MathCAD tuszumuaa naku ¢pyHkiusiap f(x) ameMeHTr Kaiicu 1acTroxjiap
MaHeJanaa >KouamraH.

13. Tannanran MacajaHUHT aHAJTUTUK €UMMIIAPUHU MEXAHMK TaXJIMJI KUAJIUII
Ba aHUMALMSUIAPHU SPATHILL

14. ®yukius rpadUKIApUHA  YM3UII Ba YJIapHU MaTH MyXappupura
YKOWJIAIITUPUILL.

15. XapakaT TeHriaMajJapuHU COHJIM €UrIl yCyJUIapHu.




H30x: Mycrakui TabiuM coaTiiapy XaKMIIapHIaH KeTU0 YMKKaH XO0J11a YK 1acTypiaa
Ma3Kyp MaB3yJiap HYUJaH MYCTaKWJI TabJIUM MaB3yJlapy HMIAKIIAaHTHPUIIAIH.




VIL TJIOCCAPUM

Tepmun V36ex THIHNAATH APXH WHIrIu3 TRIMIATH apXu
KOMIIBIOTEpJIapapo Webcam is a device,
Beokamepa BUJICOTACBUPJIAPHU Y3aTyBUU which transmits video
KypHIMaIIp between computers.
TypJH reorpapuk Videoconferencing is
MaH3uutapaard goivigananysun | digital video talk or video
I'ypyXJIapy OpacHia paKkamMIn process based on the
BUCOE3YB EKM OKUMIIM BHJICO exchange of information in
Buageoanxkyman o :
KYPHHHUIIKIA MabIyMOTIApPHU the form of meetings and
amMaIMHATI acocuna urrmm | discussions between user
Ba MyHO3apayap YTKa3HIIl groups from different
KapaéHu geographical locations
GIF is the technology
XapakaTJIaHyBYH TacBUpJIap
development and
BuneonsnoBasnap UIIL1a0 YUKHIN TEXHOJIOTHUSICH

Ba HAMOMMUIIINA

demonstration of moving
images

Buprtyaa aynuropus

VKYB )Kapa€HUHUHT
YKUTYBUHCH Ba
OOILIKAPYBYUCUHUHT
MacJIaXxaTUHU OJIHII YIyH
TapPMOK TEXHOJIOTHSICH
épraMuia Typau reorpadux
JKoWapaa AmaéTrad
tajabaiapHu OUPIAIITUPHUTIT

Virtual classroom is a
combination of students
living in different
geographical areas to get the
advice of the teacher or
manager of training process
via network technology

VpranuiaéTral XaKuKu
oObekTnapaa Oymaérran
YKapa€HJIApHU KOMIIBIOTEP

Virtual Laboratory is a
software complex, which has
an access to demonstrate the

Buptyan process occurred to the
HUMUTAOUACH OPKaJIu TaKINM . .
JadopaTopusi . researching object by
ATHUI Ba Maco(aBuil KUPHUIIT L
o computer imitation and can
WMKOHUSTUTA 3Tra OyaraH .
ATV MaKMYa be accessible to reach
Aactyp ye- through the internet.
ypranvimra MyJKaJlaHTaH V“Tt“a_' (reality)
MypaKKab xapaHiapa _authentlcatlon - abstract
BupTryan P intellectual appearance of a
. Oynanura xoaucanapHu | hich i
(BOKeBJIUK)XAKHUKHUI 2y IMOBH/ICO TH3MH OPKaIH complex process, which Is
. hard to understand for the
JHK YKYBYH TaCCaBypuaaru MaBxXym
o reader through the
KYPHHMUIIIN. .
audiovisual events
R T accolaTuB OOFJIaHTaH Hypertext — text

OJIOKJIap KYPUHUIITUIA TAKIUM

presented in form of blocked




sTunraH (OONIKaMaTHIIN associative link
XyoKatiapra uyn kypcaTyBun)

MaTH.
MHUHTaKaBUH (KAThalapaart) Global network-network
KOMIBIOTEPJIApHU Y312 with an opportunity to
LTI TS OUMpIAIITUPUII UMKOHHTA 3Ta combine intercontinental
OyJIraH TapMOK. computers
TaCBUPJIAPHH TaXpHUp Graphical editor-
I'pa¢gux myxappup KWJIMIIHY TaAbMUHIIalUran practical application, which
amMaJIui JacTyp. provides editing the images.
y3apO MyJIOKOT aCOCHTa Interactive training
MurepakTis ykys KypHIrait BocHTalapaan courses-lessons based on the
Kypciaaph (otinanauud Tysuiran mutual interaction means
Kypciap.
AI'OHa CTaHaapT acocuia Internet - the world
Lanaap A global computer network
HuTtepuer daonusT KypcaTyBUH KaX0oH

operating basing on a single

FJI06aJI KOMIIBIOTED TapMOTHU.
p Tap standard

Iteration cycle is a form
of a cycle, when quantity of
repeating cycles are
previously unknown.

TaKpOPJIAHUII COHU
HTepanmon nukJI OJIIMHJIAaH HOMabJIyM OViTraH
IIUKJI [IAKJIH.

dbaityutap MyHIapuKacu.

. Catalog is the content of
dongananyBuura onepaluuoH

the files. It gives access to

Karazor THgHM? YUPYIIAp THIH ORI | 46 (yser to work through the
dhoinanaHuI UMKOHUHU .
operating system commands.
Oeputaiu.

Keyboard serves as a
control signal to enter
information on your
computer.

KOMIIBIOTE€pra MabJIyMOT
Kaasuarypa KUPUTHUII YIYH Ba OOIIKapyBYH
CUTHAJI OEpHUIIl XHU3MaT KHUJIA K.

MacohaBuil YKUTHIIHA
TATKWI KWJIAITHUHT ITyHIai
yciryouku, MacohaBHii
TabJIMM/Ia MATHIIH,

Keiic-TexHosiorus ayMoBH3yal Ba
MyJIbTUMEUaNu (Kenc) YKyB
yCiryOuii MaTepuaiap

Case-technology is the
way of organizing distance
learning through complex
combining text, audiovisual
and multimedia teaching

o materials.
MaXMyaCH KyJUIaHUIITa
acoCJIaHaaH.
. TabJIMMHHA Maco(aBuit Distance learning is the
MacodaBuii Tabaum | : :
(MT) YKUTHUII yCYJI Ba BOCUTaIapu education through distance
opKaJu Tamkui K makym | learning methods and tools.
OOBEKTHUHT MyXUM Mathematical model is a

MaTteMaTuk MoaeJdb

xoccanapuHu TadcudIoBUH combination of important




MaTeMaTHK MyHocabatiap
(bopmyna, TeHrnama,
TEHTCHU3JIMK Ba X.K.) TH3UMU

elements of the object in the
description of mathematical
relationships (formulas,

equations, inequalities, etc.).

MartH myxappupu

MaTHJIA MabJIyMOTIapHU
(XyxcKaTiaap, KUToOsap Ba X.K.)
KUPUTHII Ba TaXpUpJall yuayH
Jnactyp. Y KatopiaapHu
TaxpupJiail, MaTHHUHT OHpPOp
KMCMUHU U3JIalll, aJIMaIITHPHUIII,
a03a1 yerapajgapuHH TEKUCIIALL,
MATHHU CUHTAKCHUC TaXJIHII
KWJIMITHU TAbMHUHJIAIIN JTO3UM

Text editor is the editing
software for printing text
data (documents, books,
etc.). This program edits the

lines, searches the
information from the whole
text and corrects syntax
mistakes.

MyJabsTHMeaHA

ax00poTHU (MaTH, pacMm,
aHUMAIus, ayIu0, BUJIEO)
n(doaNnaHuHT Ky
UMKOHHUSTIIN TaKIUM STUIIHIIN

Multimedia is the
provision of information
(text, image, animation,

audio, video) having
numerous opportunities

Menio

OMpOp KOHKPET OYIMMHHU
TaHJIaIl UMKOHHSITH MaBxXy/l
OynraH, KOMIbIOTEP SKPAHU]IaH
TaKJIUM STUJIQJUTaH TypJu

BapUaHTJIAp PYHUXATH

Menu is a list of the
various options on the
computer screen, has the
opportunity to choose a
specific topic

MyabTHMeaua

(multi — ko'p, media — muhit)
Oy KOMIIBIOTEP TEXHOJIOTHSCH-
HUHT TYPJIH XU U3UK
KYpuHHUINTA 5ra Oyirad (MaTH,
rpaduka, pacMm, TOBYIII,
aHMMAIIUs1, BUJICOBA X.K) TYPJIH
XHJI TanryB4Ymriap/aa (OnTuk
IHUCK, (IIel XOTHpa Ba X.K.)
MaBxKy/1 Oyiran ax00poTaaH
dorinananum OvaH OOFINK
COXacuIup.

Multimedia (multi —
multi: media-atmosphere) is
a sector of computer
technology associated with
use of available information
with a variety of physical
appearance (text, graphics,
Images, sound, animation,
video and etc.) from
different carriers (optical
disk, flash memory, and so
on)

Omneparop-

MabJIYMOT YCTH/IA
SKYHJIAaHaJIUTaH amMaJl
Oa)kapHIIHU aHUKJIalIUTaH
QITOPUTMHK THJI KyMJIa.

Operator is the
algorithmic language
sentence of the definition of
the steps to complete the
information on.

Ileparoruxk axoopor
TeXHOJIOTUSIJIApHU

KOMITBIOTED, TAPMOK
TEXHOJIOTUSICH Ba TUJIAKTHK
BOCHTaNapHU (horgamaHuITra
acoClaHTaH TeXHOJIOTHsIap.

Educational information
technology is a technology
based on the usage of
computer, network

technologies and didactic




tools.

IIpoBaiinep
(provider)

KOMITbIOTEPJIAPHUHT
TapMOKKA YJIAHMIII Ba aXO0pOT
AJIMAIIUIIMHA TAUTKAI
KWIQIUTaH TAIIKUJIOT.

Provider is an
organization controls
computer networking and
information exchange

Caiit

rpaduka Ba MyITUMETUS
AIIEMEHTIIAPH KOWJIAIITUPUIITaH
TUIIEPMEANS XyXKaTIapH
KYPUHUIIAIATA MAHTUKAH
OyTyH ax0opoT.

Site is logically connected
data in the form of
hypermedia documents
where graphics and
multimedia placed in.

Cepgep

ax00poT-TabJINM
pecypciIapuH TapMOK/Ia
YKOMIIAIITUPHUIIL Ba YHU
TapKaTHII YIyH MYyIDKaJUIaHTaH
KOMITBIOTEP KypHUIMaIapu
MaXMYH.

Server is a set of
computer equipment
dedicated for placing

information and educational
resources to the network.

Cepsep (server)

MabJIyMOTJIAPHH Y3UJa
CakJIOBYM, (Poii1aIaHyBun-
Japra Xxu3Mar KypcaTyBYH,

TapMOKJAru MPUHTEP, TAIIKH
XOTUPa, MaBJIyMOTIap oMOopu
Kabu pecypciapaaH
doitnananuIHu OOUIKAPYBYH
KOMITBIOTED

Server is a computer
controlling the use of
resources, data protection,
users of service, and has a
right to use external storage
and data storage

CyHbU MHTEJIEKT
(artifical intelligence)

WHCOH MHTEJJIEKTUHUHT
0ab3U XyCyCUSTIapUHH Y3112
My>KaccaMJIalITUPraH
ABTOMATHK Ba
aBTOMATJIAIITUPUIITaH
TA3UMJIAP MAKMAyCH

Artificial Intelligence an
automatic system complex
embodies the characteristics
of some of the human
intellect

TakaumoT/mpe3eHTa
umsIap

(uHT. presentation) —
ayJIMoBU3Yyall BOCUTAIApaH
doitmananub kyprazmanu
[IaKJIAa MabIyMOT TaKJIUM
HTUII MAKJIH.

Presentations -
Audiovisual form of
providing the information.

Tabaum xapaéHnHu
MacogaBuil YKUTHII
TEXHOJIOTUSACH

3aMOHaBHI ax0OpoT Ba
KOMMYHUKAaLUS
TEXHOJIOTUsITApUAAH
doitnananud YKyB kapaCHUHU
macodaaaH Typuo
TabMUHJIAUINTAH YKATUII
yCyJIM Ba BOCUTaJapy Xxamaa
VKYB Kapa€HJIapuHu
OOLIKapHIL MaXKMYHU

The learning process of
distance learning
technology - use of modern
information and
communication technologies
in the educational process of
distance learning methods
and tools, as well as
providing training complex
management processes.




TabauM MaKcaau

TU3UMJIAIITAPHITAH OUIIUM,
KYHMKMA Ba MaJIaKaJIApHU
V3namtupuil, paojuIuK Ba
MYCTaKWJUTMKHU
PUBOXIIAHTHPULI, OYTYH
QyHEKapallH{ [aKJUIaHTUPULL
Ba PUBOKJIAHTHPULI

The purpose of
education - systematic
development of knowledge
and skills, the development
of the activity and
independence, and the
formation of a broad-based
development.

TabJuMHHUHT
KOMIIBIOTEP
TEXHOJOTUSACH

KOMIIBIOTEP TEXHUKACH,
KOMMYHHMKAIUS BOCUTAJIapH,
IIYHUHTJEK, aX00pOTIapHH
udoaanani, y3aTuil Ba HUFUII,
Oowmm (haoNUATHHU HA30paT
KHWJIMII Ba OOLIKAPUIITHU
TaIKWI 3TUI OYinya
VKATYBUYMHUHT BazudanapuHu
MOJEITAIITHPYBYN UHTEPAKTUB
JNACTypUl MaxcCyJoTJIap
acocH/1a NeJaroruk apoTuHU
SAPATUILHUHT METO/, IIAKJI Ba
BOCHUTAJIapU MaXMyHU

Educational computer
technology is a complex of
organization of the
management of computer
hardware, communication
tools, as well as the
collection and transmission
of information, which can be
substitute for the functions
of a teacher based on
interactive software methods
of creating pedagogical
conditions, the form and set
of tools.

Tuzum(system)

SroHa Makcaj uynuaa oup
BaKTHHUHT y3UJIa XaM SIXJTUT,
XaM y3apo OOFIaHraH Tap3aa
baomusT Kypcaragurad Oup
HeYa TypJaru 3JIeMEHTIIap
MaXMyacH

System is a complex of
several types of elements
functioning for only one

purpose and having the
integral link between each
other simultaneously.
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