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I. 119U JACTYP

Kupum

“MaremaTukaza UHPOPMALIMOH TEXHOJOTHSIAP” MOIYJIU XO3UPTH KyHNA
MaTeMaTUKala Ba MAaTEMAaTUKAHNA YKUTHUII )Kapa€HNUra paKaMiy TEXHOJOTHSIIIapHU
KOpUH ATUI, VKYB JKapa€HUHHM TaIIKWJI STUIIHUHT 3aMOHAaBUM YyciyOiapu
Oyiin4ya CYHITH FOTYKJap, TabiuM >Kapa€HIapUHU PAKAMIM TEXHOJOTHsIIAp
acocuzia  MHAMBHIyaJUIAIITUPHIL,  MacopaBUil  TabIuM  XU3MaTIApUHU
PUBOXJIAaHTHUpHII, BeOuHap, owHiaiH, «blended learning», «flipped classroom»
TEXHOJIOTHSUIADUHU  aMaluérra KOHr KyJuam  Oyinya, Xamaa yJapHUHT
KEJIAXKaKJlaru YpHU MacajlaJlapuHu KaMpanau.

MoayaHMHI MaKcaau Ba Ba3zudaapu

«MaremaTrukaga  HMHPOPMALMOH  TEXHOJOIHMSJIap»  MOAYJUHUHI
MAaKCaJgu: IIeJaror KaJpJjapHM KaWTa Tadépiall Ba Majlaka OIUMPUII KypC
TUHIJIOBUYMJIADUHUHT Oy Oopaja MamilakaTUMHU3/1a Ba XOpPWKHUU JaBiariapiaa
TYIUIAaHTaH MaTeMaTuka (QaHJapuH HHQPOPMALMOH TEXHOJOTHsJIap acocHja
VKUTUILIHUHT 3aMOHABUU YCYJUIAPMHM YPraHUWIL, amajija KyJulall, KyHUKMa Ba
MaJlaKaJapyHU [IAKUIAHTUPUIILL.

«MaremaTukana HHGOPMALMOH TEXHOJIOTUSJIAP» MOLYJTHHHT
Basudasapu:

o MaTreMatvka (aHUHM VKUTHII >kapaéHWra 3aMOHABUU ax0o0poT-
KOMMYHHKAIUSI TEXHOJIOTHSJIapU Ba XOPWKUN TWIIAPHU camMapaiu TaJl0uK
STUIUIINHU TaAbMUHIIAILL

o MaTeMaTHKa COXaCUAAard YKUTUINHUHI WHHOBAI[MOH TEXHOJIOTHSIIAP
Ba YKUTHUIIHUHT HT CYHITH 3aMOHABU ycyiuiapuaan (oiiganaHuIIHy YpraTui;

o TUHTJIOBUYMJIApra «MaTeMaTHKa» Macajajapu Oyiuda KOHIENTyall
acociap, Ma3MyHHU, TapkuOU Ba acocwil Myammoyapu OVinya MabIymMoTiap
Oepulll xamja yJapHU Ma3Kyp HyHaIuIga MaJaKaCUHU OIIMPUILTA KYMaKIIalIHIIL;

Mopayab 0yiin4a THHIVIOBYMJIAPHUHT OWJIMMH, KYHHKMA, MaJIaKa Ba

KOMIIETEHTJIMITUIra KyHHJIagurad rajadJaap
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«MaremaTukaaa HHGOPMAIMOH TEXHOJIOTUJIAP» MOAYIUHU
Y3MamTHPUIN KapaéHula amaira olMpUiIaJurad Macajanap Joupacuia;

- MaTEMaTUK MacajlaJapHA MaTeMaTWK TH3UMIIap[a €YMIIHA Ba CTaHAAapT
byukusnapaad GongaIaHUuITHY;

-MathCAD Ba Maple tuzumnapuaa maTeMaTUK aHAIM3 MacajajJapuHU
CUMIITHU;

- MathCAD Ba Maple tuzumiiapuza rpaduka 3JeMeHTIapUHH;

-LATEX cucremacuma MartHiapHu ¢opmaTiam Ba  TaKTUMOTIIAP
Tal€pJlaliHA OMJTHIIM KEPaK;

- MareMaTuk (aHJapHU YKUTHIIJIAa WHHOBAIMOH TabJIMM METOJUIapU Ba
BOCUTAJIAPUHU aMalTMETAA KYJUIall;,

- TaabaHUHT Y3JMAIITUPUIT JapakaCUHU Ha30paT KWIMII Ba 0axXoJallHUHT
Hazapui acociiapy xamjla MHHOBAIMOH CHAANIYB YCIyONapuHU TYFpU KYyJUiai
OJINII KYHUKMAJIAPUIa 3ra 0YJIMIIN JTO3UM.

- MaTeMaTHKaHU YKUTHUII MHHOBAIMOH >Kapa¢HUHMU JIOMMXAJAIITUPUII Ba
TATKWUTAIITUPUIITHUHT 3aMOHABUN YCYJUIApUHU KYJUIalll MajiaKajapura jra
OyJIMIIN JIO3UM;

- MareMmMaTuKaHu YKuTHIaa ¢GoiganaHuiIagurad 3aMoHaBui  (Matlab,
mathcad, wmaple, GeoGebra Ba Oomkanap) MaTeMaTUK MAKETIAPUHU YKYB
»KapaéHura TaTOuK ITHIII,

- MareMaTUKaHUHT XOpWIXK Ba pecrnyoOiimka MHKECHIAru Jo0Ji3ap0
MyaMMOJIapy, €4uMJIapH, TEHACHIMSIapU acocHujia YKyB XapaCHUHU TalUKHII
ATHIII,

- MaTeMaTHKaHU TypJIu coxajapra TaTOWK THIIL;

- OJIMI TabJIUM TU3UMUAA MaTeMaTUK (paHJiap Ma3MYHUHUHI y3BUMIIUTH Ba
Y3IYKCUBIUTUHYU TaXJIUJ KUjla OJUII KOMIIETEHIUSAJIAPUra 3ra 0VJIMIIM JIO3UM.

MoayJHHMHI YKYB peajard 001Ka MoayJ/uiap Ou/jiaH OOFJIMK/INIH Ba
Y3BUMJIMIH
«Marematukana WHGOPMAIIMOH TEXHOJIOTHSUIAP» MOAYIH  YKYB

pexxagaru OOIlKa MOJIyJUIap Ba MYTaxacCUCIMK (haHJIApUHUHT Oapya coxaiapu



Mamemamuxada ungopmayuorn mexHoio2usIap 7

OwnaH y3BUN OOFJIaHraH XoJiJla TearorjlapHUHr Oy coxa Oyinya kacOui
NearoruK Tan€prapiuk JapakaCuHU OPTTUPHINTA XU3MAT KUJIa/IH.
Moay/IHMHI 0JIMH TAbJIMMIArH YPHU

MoymHu Y3mamTHpUIl OpKaldu THHTJIOBYHIAD MaTeMaTuka (aHIapuHU
VKUATHIIA 3aMOHABHM ycyJuiap €paaMuja TabIuM KapaCHUHHM TAIIKWAI ATHUIIIA
nejaroruk  €HgamryB acociuapu  Ba Oy Oopagaru  WIFOp  TaKpUOaTapHU
YpraHaaunap, ylaapHU TaxJIAI 3THII, aMaiia KyJam Ba Oaxojaira Joup Kacouid
naékarra sra OVIWI, WIMHA-TaIKHUKOTAa WHHOBAIMOH (aonusaT Ba wumniabd
YUKapuIl GaoausTu 0ud OOpuUI Kabu KacOuit KOMIETEHTIMKKA ra Oymaauiap.

Moayab 0yiin4ya coatjiap TAKCHMOTH

TUHTI0BYMHUHT YKYB
IOKJIAMACH, COAT

Ayauropus YKYB
IOKJIaMacH
= JKYMJIAIaH
Ne Moaya maB3yaapu =
S = =
=| | 58| ES
“ | S| §E| S &
| 28| £
=g <&
MathCAD Ba Maple tuzummnapuaa
1. | MmaTeMaTUK aHaN3 MacaJlaJapyuHU 4 4 2 2
CUMIIL
MathCAD Ba Maple tTuzummnapua
2 | nuddepeniman TeHriaManapHu 2 2 2
CSYMMHUHH TOIHIII.
MathCAD Ba Maple tuzummnapuia
3 4 4 2 2
rpaduka 3neMeHTIapu
4 MatLab Tuzumnga MaTeMaTUK aHaJIN3 4 4 5 5
MacajaJapyuHy €YHIIl.
LATEX cucremacuia MaTHIapHU
5 | dopMataii Ba TAKTUMOTIIAP 4 4 2 2
Tanépnani.
7L 18 | 18 | 8 10
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HA3APUH MAIITYJOTJAP MASMYHHU
1-Mag3y: MathCAD Ba Maple Tusumiiapuaa MaTeMaTHK aHAJIU3
MacaJaJIaPUHU eYHIIL.

Pexa:

MathCAD Ba Maple tuzumu. Matematuk ndoganap Ba GyHKIusuiap.

AnreGpa Ba COHJIap Ha3apHUsCH MacallajJapyuHU CUHIL.

MathCAD Ba Maple Tu3umua MaTeMaTHK aHAJIU3 MacajalapyuHy €YML,

> w e

Huddepennnan TeHIIaMaIapHd yMyMUH €4UMUAHA TOIIUIII.

2—Mag3y: MathCAD Ba Maple Tuzumiiapuaa rpaguka 3j1eMeHTIapH.
Pexa:
MathCAD Ba Maplena ¢pyukius rpaduru napameTpaapruHu CO3JIalI.
MathCAD Ba Maplena nkku Ba y4 ya4oBiu rpaduka.

AHnManus.

H W e

MathCAD Ba Maplena nactyp:aii 31eMeHTIapH.

3-Mag3y: MatLab TuzumMuIa MaTeMATHK AHAJIN3 MACAJIAJIAPUHI €YML
Peika:
MatLab Th3uMu Ba yHUHT UHTEp(DENCH.
MaremaTuk TH3UMHIa MaTeMaTUK udoaanap Ba QyHKIUsIIAP.

MatLab Tu3uMu1a MaTEMaTUK aHATU3 MacalaIapUHU CUHMIIL.

A w0 e

GeoGebra nkku Ba y4 yr4oBiIM rpaduka.

4-Mag3y: LATEX cucremacuaa MaTHaapHu opMaT/iail Ba TAKTUMOTJIAp

TauépJiallL.
Pewxa:
1. LATEX Tu3uMu Ba yHUHT UHTepdeiicH.
2. LATEX Ttu3zuMuna Xy»xkaT SpaTHIIl Ba MaTHJIApHU (opMaTiall.

3. LATEX tu3umuza >xkaaBaj Ba rpaduKiap TY3HIIL.
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4, LATEX TuzumMuma wmarematuk QopMmynaiap €3l Ba TaKTUMOTIAp

TanépIaril.

AMAJIMA MAIIFYJOTJIAP MA3SMYHHU
1-Mag3y: MathCAD Ba Maple Tusumiiapuaa MaTeMaTHK aHAJIU3

MacaJ1aJlapuHM €YMII.

Pewxa:
1. MathCAD Ba Maple Tuzumu.
2. Marematuk udonanap Ba GyHKIUIAP.
3. AunreOpa Ba COHJIap Ha3apHUsACU MacajlaJapuHU €UHIII.

2—-Mag3y: MathCAD Ba Maple Tuzumiaapuaa nuddepeHmuali

TCHIVIAMAJIAaPpHA €CYUMHWHHU TOITHUIII.

Pexa:
1. MathCAD Ba Maple Tu3umuga MaTeMaTHUK aHAJIU3 MacajalapyuHy €UUIII.
2. Huddepennnan TeHrIaMagapHi yMyMUN €4UMUHHI TOTIHUIIL.
3. OAT yuyn Ko Ba apanaii MacanaJlapHU €UUILL.

3-Mag3y: MathCAD Ba Maple Tuzumiapuaa rpaguka 3j1eMeHTIapH.
Pexa:
1. MathCAD Ba Maplena rpaduka osnemeHTinapu, QyHKIus rpapuru
napameTpiapruHu CO3JIall.
2. I'ucrorpamma, panr Ba €pyriiuk > pextiapu.
3. MathCAD Ba Maplena nkku Ba y4 ya4oBiu rpaduka.
4, AHuUMAaIus.
S. MathCAD Ba Maplena nactypnam sieMeHTIapH, npoceaypa Ba (QyHKLIUS

ApaTUII BOCUTAJIAPHU.

4—-Mag3y: MatLab Tu3umMnja MaTeMaTHK aHAJIU3 MACAJIAJIAPUHH €YML

Pexa:
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MatLab Tu3umMu Ba yHUHT UHTEpQEHCH.
MatLab tuzumua maremaTuk udoaanap Ba GyHKIUsIAP.
MatLab TuznuMuga MaTeMaTUK aHAIU3 MacajlalapuHu CUHIII.

GeoGebra ukku Ba y4 y14oBiIu rpaduka.

o~ WD oE

MatLab tuzumMuga nactypiiami 3JIeMeHTIapH.

5—-Mag3y: LATEX cucremacuaa MaTHiaapHau ¢opMaTiiail Ba TAKTUMOTJIap
TanépJan.
Pewxa:
LATEX cucremacuia maTHIapHU (opmaTiiaiil BOCUTATAPH.
LATEX cucrtemacuia kajipai Ba rpadukiiap Ty3ull.

LATEX cucremacuna mateMaTuk Gopmynanap €3ull.

> W e

LATEX cucremacuaa TaKTUMOTIIAp Taru€pianl.



Mamemamuxada uHghopmayuon mexHoLo02usIaAp 11

1. MOIYJIHHU YKUTHIIIA ®OUJATTAHUTIAIUT AH UHTEP®AOJI
TABJUM METO/VIAPA
AKJIMHA XY)KYM METOJIA

AKJMI Xy:KYM - FOSUTApHU TeHeparus (Mnutad YUKUIT) KUAJTUIT METOTUATUD.
«AKIUI XyKyM» METOJU OMpOp MyaMMOHHU €uullja Tajadanap TOMOHUAAH OUIIH
pWITaH SpKUH (PUKp Ba MyJioXa3ajdapHH TYIIa0, yiap OpKalu MabliyM OUp eduMmra
KEeJIMHAIUTaH JHI caMapald METOJAup. AKIWNA XyKyM METOJAWHHHT &3Ma Ba
OF3aKd MaK/Ulapu MaBxkyd. OF3aku makiauga YKUTYBYM TOMOHHUJAH OepuiiraH
caBoJjira TajiabajmapHUHT xap Oupu V3 GukpuHu or3aku Oungupaau. Tamabanap y3
’KaBOOJIApMHHU aHUK Ba KMCKa Tap3aa 6aéH aTaguiap. E3ma maknuaa sca Gepuiran
caBosira Tajabamap V3 jkaBoOJapvHHM KOFO3 KapTodKajapra KuUCKa Ba Oapuara
KYypuHapau Tap3fa €3aaunap. KaBoOiap gockara (MarHuTiap €paamMuna) €xu
«muHOOpA» nockacura (WrHanap €pamMua) MaxKamilaHau. «AKIHH XyKyM»
METOJMHUHI €3Ma IIaKJIKWJIa >KaBoOJapHU MabiiyM Oenrwiap OViimya rypyxJiad
YUKUIT UMKOHUSTA MaBXyAAup. YOy METON TYFpU Ba M>XKOOMM KYJUTaHWITaHAA
IIaXCHU SPKUH, WKOJIMN Ba HOCTAaHAApPT (DUKpIIaIIra ypraraiy.

Axmuit Xy)kyM MeTtoauaad doiganaHuwiragaa TanabalapHUHT OapyacuHU
a0 JTUI UMKOHUATH OYiIanu, Iy KymiiaJiaH Tajabaiapaa MyJOKOT KUJHUII Ba
MyHO3apa o0 OopuIll MaJaHUATH WakiiaHaau. Tamabanap y3 gukpunu dakat
OF3aKM dMac, Oaliku €3ma paBullga 0a€H ATUIT MaxopaTH, MAHTUKHUI Ba TU3UMIIU
bukp  OpUTHII  KYHUKMacd  pUBOXIJIaHanu.  bunmgupunran  dukpiap
OaxojaHMacIUrd Tanabanapja Typiau Fosjap IIAKUIaHUIIWTa oiub Kenaau. by
MeTOo/1 Tajmabayapa wKoaui TadhakKypHU PUBOXIIAHTUPHUII YIYH XU3MAT KUJIAJIH.

Basudacu. “Axnuil XyXym~ KHIUH BasusATIap/laH KyTYyJHII 4YOopadapyuHU
TOTHINTa, MyaMMOHH KYPHIII YeTapaCuHU KEHTauTHpuITa, GUKpJIan Oup Xwuia -
JUTHHU WYKOTHUINTA Ba KEHT JouWpana TadakKypiamra WMKOH Oepamu. ODHT
aCOCHICH, MYyaMMOHHM €UUII >JKapaCHUJa KypallWil MYXATHIAH FOKOIMH
XaMKOPJIMK Kal(usThra YTHIaay Ba TypyX siHaJ1a )KHUTICITAIIa i,

Oo0bexTH. Kynmanum makcagura kypa Oy MeToj yHUBEpcald XucoOJIaHUO

TaJIKUKOTYMIMK/IA (SHTY MyaMMOHU €UHIITa UMKOH sipaTaju), YKUTHUII KapaéHu1a
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(VKyB MaTepHaUIapUHU TE3KOP Y3IAIITUPHUINTa KapaTHIadn), PUBOKIAHTUPHILIA
(¥3-y3uHu Oup MyHYa camapaim Oomkapuil acocujaa ¢daon (QuKpIanIHA
HIAKJJTAHTUPAJIN) ACKOTAJIH.

Kyajganum _ycyau. “Axiuil Xy)Xym~ HUIITUPOKYUIIAPU OJAUra KyWuiaraH

MyamMMoO OYiinda xap KaHJaai Myjioxasa Ba Takiu(IapHu OWITUPHIILIAPA MyMKHH.
Avitunran ¢ukpnap €3u6 Oopuiau Ba yIapHHUHT Myautuduapu ¥3 QukpiapuHu
KaTallaH XOTUpacuaa THUKIAIl HMMKOHHMSTHUTA »ra Oynau. Merox camapacu
bukprap XuIMa-XWUIUTH OWjaH TaBCU(IaHIU Ba Xy)KyM JaBOMUA yjap TaHKUT
KWIMHMAaWIM, KalTanaHn udonamaHMaigu. AKIUNA Xy>KyM Tyrarad, MYyXUMIIHK
KUXaATUTa Kypa dHT SXIIH TakIuQap reHepanusuiaHad Ba MyaMMOHH €YUl YIyH
3apypJiapy TaHJIaHAH.

«AKIHI Xy)XyM» METOIU YKUTYBYM TOMOHHUJAH KYHWIraH Makcajara Kapao
amaJira OIHpuIaIn:

1. TanabGanapHUHT OONUIAHFUY OWJMMIIAPUHUA AaHUKJIAIl MaKcajJ Kuiuo
KyHunranaa, 0y MeTo 1 TapCHUHT MaB3yra KUPHII KUCMHUIa amalira OIUPHIIa]IH.

2. MaB3ynu Takpopiam €ku OWp MaB3yHU KEWHMHTHM MaB3y OwiaH OoFfmari
Makcaj KHIMO KYWIIIraH/a - SHCM MaB3yra YTHIII KHCMHJIa aMaJira OITUPYIIaIN.

3. Vruiran MaB3yHU MyCTaxKamJialill Makcaj Kuiau0 KyHuiaraHja - MaB3yaaH
CYHT, TapCHUHT MyCTaxKamJiall KHCMHJIa aMaJira OIIUpUIaIn.

«AKJMH Xy KYM» METOAMHUHT a(3a/JINK TOMOHJIAPU:

e HaTIXKajap 0axoJIAHMACIUTU TajdabanapHu Typiau GUKP-FOSUTAPHUHT TITAKIT
- JJaHHUIIUTA 0JU0 Kellaau;

e TajabaylapHUHT O0apyacu UIITUPOK ATAIH;

e (uKp-rosap BU3yaAUIAIITUPHING OOpuiIanu;

e TanabanapHUHT OONUIAHFUY OWJIMMIIAPWHU TEKIMUPUO KYPUII UMKOHHSITH
MaBXKY/I;

e Tayabanapja MaB3yra KU3UKUII YHFOTHIII MyMKHH.

CAKJUH Xy KYM» METOAMHUHI KAMYHJIUK TOMOHJIAPH:

e VKWTYBYM TOMOHHUJIAH CABOJIHU TYFPU Kys OJIMACIIHK;

e VKUTYBUYMAAH IOKOPH Jlapa)kaaa SIIUTUIIT KOOUTUSTUHUHT Tajlald STUIINLIN.
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CAKJUH XyKyM» METOAMHUHT TAPKUOMI Ty3HIMACH

Myammouiu caBoJi 6epuiiaau

\ 4

®uxp Ba FosijIap OMIIUPUIATU

A 4

®dukp Ba rosiJIap TYNJIaHATH

A 4

@DuKp Ba FosJIap rypyxJaaHaIu

\ 4

AHHK Ba TYFpH kaB0o0 TaHJa0 OJTMHAAU

«AKJIMH XyKYM» METOAMHUHT 00CKUYJIApH:
1. TanabGamapra caBoj TalUIaHaIW Ba yjapra 11y caBoJ Oyiinua 3 jkaBoOJapuHU
(pukp, mynoxasza) OUIAUPUIITIAPUHA CYpaIaIu;
2. Tamabamap caBoi Oyiinua 3 pUKp-Mynoxa3zajapuHu OUIIUPHIIATH;
3. TamabamapauHr Qukp-rosstapu (MarHuTadoHra, BHIAEOTacMara, paHTIN
KOFro3yapra €Ky Jockara) TYTUIaHaIu;
4. @ukp-rosuiap MabliyM Oenruiap Oyiinya rypyxjaaHaim;

5. HOxopuna KyiunTaH caBojira aHWK Ba TYFPH jkaBoO TaHIa0 OJMHAIH.

CAKJIHHA XyKYM» METOAMHH KYJUIAIIATH ACOCUM KOUIAJIap:
a) bunmupunran Qukp-rostap Myxokama KUJIMHMANRIN Ba 6ax0JIaHMAaiIH.
0) bunnupunran xap kKaHgal ¢Gukp-Fosiap, yiap XaTTo TYFpu OyiMaca xam
nHOOATra OJIMHAJIH.

B) bunnupuiran ¢Gpukp-rosutapHu TYIAUPHUIL Ba STHA/Ia KEHTAUTUPHUIIT MYMKHH.

Mag3y 0yitnua acocuii TylryHua Ba ubopaiap
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3aMOHABHUI TabJIUM BOCUTACHU TYLIYHYACH , TABJIUM BOCUTACH TypJIapH,
TabJIMM BOCUTACUHU KYJUIall YCYJUIAPH

«KnactepHu Ty3uw konganapu» 6unaH TaHuWaaunnap.
KaTTa KOro3HuHr Mapkasura Kaaut CV3VI é3unagu.

Knacrtep
Knacrep - (Ypam, 6ornam).

BunumMnapHM  aKTyannalmWwnHK
parbaTnaHTupaan, Mae3y 6yiuua

Gukpnaw  xapaéHura  SHIU Kanut cyau 6unaH 61Mpnalimiimg yuyH yHUHT éH TOMOHNapura
GupnawraH  TaccasypnapHi 04MK KU4MK aiinaHanap nuura «iyngownap» éunaam sa «Katra»
Ba 3pKMH kupub Gopuwunra €paam aiinaHara ymsukyanap 6unad éupnawTupunaan. by

bepaam. AYNOOLINAP» HUHI «KUYMK Mynaowiapu» 6Ynmwm MyMKuH

Ba X.0. Ma3kyp MaB3y 6unaH 6ornuk 6ynraH cysnap Ba
néopanap ésunagw.

Mynoxasa KWuLL yuyH Knactepnap 6unaH anMalmwaau.

['ypyxnapaa umi o116 Gopuill Kouganapu

§’3ap0 XypMaT Ba WITU(DOT KypcaTraH XoJa Xap KuM ¥3 AyCTIapuHu
[JIail OJIUILIH KEpak;

bepunran Tonmupukra HucbataH xap KMM aKTHUB, Y¥3apo XaMKOPJUKIa Ba
CYJUSATIAN EHJIAIINIIN KEPaK;

3apyp naiTaa rap Kum €paam cypaiim Kepak;

Cypanran naiitia xap KuM €piaM KypcaTUIIN Kepak;

['ypyx uin HaTtxkanapu 6axonaHaéTrania xaMMa KaTHAITUIIHN Kepak;

Xap KUM aHUK TYLIYHHUIIH KEPAKKH:

V3ranapra épmam 6epu6, y3umu3 ypranamus!

bus 6up kailiukaa cyzasnMus: € Oupra Ky3jimaraH MaH3ujra eTaMmus, EKu
ra aykamus!

MycTaknJ ypraHui y4yH caBoJiiap
3aMOHaBUM TabJIMM BOCUTANApPH JIETaH/1a HUMAaHU TYIIYHACcHU3 ?
3aMOHaBHUI TabJIUM BOCUTAIAPUHU TypIAPUHH TYITYHTUPUHT ?

3aMOHaBUI TabJIUM BOCUTANAPUHU KYJUIAIl YCYJUIAPUHU TYIIYHTUPHUHT ?

> w o

AXO0pOTIapHU KOJIAIITUPHII HUMA YUyH XU3MaT KUy ?

“JlaBpa cyx0aTu” MyHO3apacHHHU YTKA3UII OyiiH4a HypUKHOMA



Mamemamuxaoa uH@opmayuor mexHoI02UsAIAD 15

1. Cy3ra ynKKaHJIapHU AUKKAT OWiiaH, Oy IMacaaH TUHTIIAHT.

2. Masbpy3aunHUHT (pUKpUTa KYITWIMACAHT, Y3 QUKPUHTHUA OWJIAMPHUINTA pyXcaT
cypa.

3. Masbpy3aunHUHT (QuKpUra KyIIWIcaHTr, KypuO yuKuiaéTraH macana OVinua
Kymmmua Gpukpiap oumaup.

Tasinu cy3;ap Ba ubopanap:

X Anroputm

X OOBEKT

X Cy3

o AHUKIIUK

> JuckpeTnuk

X8 OMMaBHIINK
> Tyurynapnunuk
X Hatmxasuiinuk

1X2 biok-cxema
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I11. HABAPUIH MATEPUAJLJIAP

1-Mag3y: MathCAD Ba Maple Tusumiiapuaa MaTeMaTHK aHAJIU3
MacajajJapuHu eI,
Pexa:
MathCAD Ba Maple Tuzumu. Marematuk udoganap Ba GyHKIusIap.
AnreOpa Ba COHJIap Ha3apHUsCH MacalaJlapUHU CUHIILL.

MathCAD Ba Maple Tu3umuga MaTeMaTHK aHAIU3 MacajalapyuHy €YU,

> w e

Huddepenunan TeHrIaMaIapHd yMyMUH €UMMUAHU TOIHUIII.

Tasinu Tymrynyanap: Marematuk Ti3um, Reduce, Maple, Mathcad, Matlab,

dbynkpsuiap, tuddepeHiman TeHraamanap.

MathCAD Ba Maple tusumu. Marematuk udoaanap Ba pyHkuusiap.

MathCAD V3uHHHT COAAJIMTH Ba YHUBEPCAUIUTH OMJIaH aXKpauO Typaiu.
Maskyp cucrema MathSoft, Wuc. (http://www.mathsoft.com/) kommaHusiICHHUHT
Maxcynotu (Oaxocu 818 mommap) OYynmuO, oiinananyBunra TeHrJIaMalapHU
KUPUTHUII, TaxpuUpiail, €4YHuIll, HATWXaJapHU BHU3yalM3acUsl KWJIHII, YyJIapHU
XYKKaT [MAKIWIA PACMUIIAIITUPHIL Ba HATHXKAJTAPHU TaXJIMJI KUJIUII MaKcaanuaa
Oomka cucreManap OujiaH alMalliHUALL UMKOHUATHHH Oepaii.

Hactna® cucrema 1988 iinnga maTemMaTHK MacajajlapHU COHJIM €YU
Makcaauna sparunrad. ®axkar 1994 jiiunpan  Oonwiad  yHra o CHMBOJLIA
XucoOnanuiapay  Oaxkapuin (QyHKIMsIapu Kymmiarad. byHga anbarra Maple
CUCTEMACHHUHT CUMBOJIIM XUCOOanuIapuiaH GpoijaiaHuiraH.

1980 wunma Maple cucremacu Waterloo Maple Software, HHhc.

(http://www.maplesoft.com/) kommanusicuna (Waterloo ynuepcutern Kanama)

Keiir I'enn (Keutx I'egnec) Ba 'acton 'one (I'acton 'OHHET) TOMOHMIAH TaITKUJI
eTraH oJIMMJIap ’KaMoacH TOMOHHUIaH spartuiaran(6axocu Maple 7 Bepcusicu -1695
nommap). Jactnab cuctema KaTTta KOMITIOTEpJapAa JKOpUM KWIMHTAH Ba
KEHMHYAIMK [IAXCUW KOMITKOTEpJlapJa uuaTiirad. Maskyp cucremMa CUMBOJUINA

XyucoOmanmiap cucTeMacu €KM KOMIIOTepiau anredpa cucremacu jed Xxam


http://www.maplesoft.com/
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aTaJMIINra YHIATd CUMBOJIIM XUCOOIaNuIap aH4ya TaKOMIJUTAII THPHITAHIUTH IaH
namonat Oepaau. Maple xam coHiu, XaM CHMBOJUTM XHMCOOJAIUTApHH amalra
omupuIl, GopMylIalapHUd TaxpHUpJall UMKOHUSITH MaBxkya. OUWK apXHTEKTypa,
cojyia Ba camapainu uHtepnpetrarop Twin Maple naru xommapuu C Twim Koaura
AJIMAINTUPUII UMKOHHATHHU Oepamu. Maple kywin wimmii rpaduk mMyxappupra
ra.

MathCAD (Mathematical Computer Aided Design) 0y MareMaTHKaHHUHT
TYpJH coXaJlapuard MacajlalapuHy eurIIra MyJbKaulaHTaH axoun0 cucteMaaup.
JIaCTypHUHT HOMJIQHUIIM HWKKUTa cy3gaH wubopar Oynu6 — MATHewmatuka
(MaTemartuka) Ba CAD (aBTOMATHK JIOWHMXAJIAII CHCTEMACH).

Mathcad Hu ypranumn skyaa ocoH OYIUO, YHH WIUIATHII COAAARUp. Y IOy
nactypuu Oomkapuin WIiNndows MyxuTHa OJIIMH WIUTaraHjap Y4yH WHTYUTHB
tymuHapauaup. Mathcad Hm Jxyma kym coxamapaa cojja  XHCOOJaIUIapHH
XuCcOoOJaIIan TOPTHO TO EIEKTPUK CXEeMaJlapHH KypHIITadya UIIATHIII MyMKHH.

Mathcad ¢opmyna, connap, matHiaap Ba rpadukiap OWIaH WIUTaHAWTaH
yHHBepcan cuctemanup. Mathcad Twim mMareMaTuka THIMTa Kyjna XaM SKHHIAD,
11y cababiiv yHIa UIall MaTeMaTUKIIap YUyH KyJ1a OCOHIUD.

Macanan: KBazgpaT TeHrinamanu WIIM3HHA Tonaauran ¢gopmyia oupop oup
nactypiam taiauaa X=(-b+sqrt(b*b-4*a*c))/(2*a) xypunumna émnca, Mathcad

_—b++/b*-4-a-c

2-a

na my gopmysia KylWuaaru KypuHuiaa €3uaaau. X:

AbHu MatemaTuKaaa KaHjai €3uica Oy eplia xaM XyAIu IIyHJal €3unaau.
Mathcad épmamuma ¢opmynanap dakarruHa 4YHpoOWIM E3uMMacaaH  Oayku
UXTUEPUN MacallaHKu COHJIM €KM OCNTHiIM eduuin uMKoHusithra era. Mathcad
V3UHUHT €pJaMud CHUCTEMAacHWra erajaup. Xap KaHmal TeHriama artpodumaa
UXTUEPUN MaTHHHM >KOWJIAIITUPHUII MYMKHUH, Oy eca XucobOnam xKapaéHUHU
M30XJIall YUYH KyJla 3apypaup.

Mathcad 2000 nacTypuHu Kyiiuaara yq Xuji BApUaHTH MaBxKYy/I.
1.Mathcad 2000 Cranmapt

2.Mathcad 2000 ITpodeccronan



18 Mamemamuxada uHhopmayuoH mexHoai02UAIAP

3.Mathcad 2000 ITpenym

by nactypnap €pnamuna HadakaT MareMaTukara JOUp MacajallapHU €YUl

MYMKHUH Oanku Oy macTyp €paaMuia WIMHA MakoJjanap, Te3uciap, JUCCepTaIus
UIIJIApUHY, TUIUIOM HMIUIAPUHM, KypC HIUIAPHHU JIOWWXAlall MyMKHH YyHKH Oy
nacTyp €paaMmia MareMaTtuk (opmyrnanapHH, MaTHJIApHH, TpaduKIapHH XKyna

quponau Kb udopanam MyMKHH, stHa Oy mactyp €paamuia IOKOpH Japakasa

CJICKTPOH JapCIIMKIIAp XaM ApaTUull MyYMKHH.

« " Mathcad Professional - [Jalolov_0.mcd]
12] File Frlit View Inseet Eormal Marth Symbalice Window  Haln

DeE RY|&H¥ @ v | me = |k & |[ox - & ®
[ Maimal || Arial ~o B zr u|=== :=i=
f(x) := sm(x) v (x) := cos(x)
R & 4 [
NN AN o Jf <2
£(2) \ @ j \ ) i IKKi o'lchovli funksiyani T ap -
2 | o R f Y \ grafigini chizishga doir
y(zx) —1b r -5 \ '-' 0 \ :'SIIl ". 0 Graph
...... \' / V / :‘\ ¥ I i ! b o w2
(VAR V| A b &

®

2 X
[ erax-aom ¢

—_— -x4 + cos(x)' — 4. x3 — sin(x)

"M B xR

4=
‘.
4

g b 8

3
'~x2+b| Expand ::64-3-x4-b+3-x2-b2+b3 lim

14:6-4-3-11:4-b+3-x2-l>2+b3 Factor 'b+x2'3

4
5
23 + - ok 34
= = 101.948
cos(3) + \/% -

>
AUTO Page 1

Press F1 for belp,

1-pacm. Mathcad 2000 nactypuaa uiuiamira J0up MECOJIAP.

Mathcad gactypu 6 Ta xapakrtepiau uHTepdelicaapaan uodopar. (2- pacMia

KEJITUPUJITAH).

CapnaBxa karopu — by Karopaa Xy»XKaTHUHT HOMHM Ba OWHaHU OOIIKapHII

TyrMaJapy >KOWJIaIraH

Menio katopu — By karopaa xap Oup MEHIO KaHIaWaup KOMaHalapaaH TAIIKHII

TOIITaH.
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NHuctpyMenTnap nanenu — benrunu tTyrmanapaan udopat 6yinuo0, xap Oup oenruim
TyrMa KaHAalaup KoMaHJaHu Oakapaju.
®opmarnam naHenu - benarunmm Tyrmamapgan ubopar OymmO, XyoKaTaar
Oenrmnanrad Gopmyia €k MAaTHHUA (POpMATIIAIIHU T€3 aMaliraM OLIUPaIH.
Marematuk Oenruiap maHenu — by maHen Xxam Oenrwiu TyrmanapaaH uoopar
O6ymu6, xap Oup OenrmiIv TyrMa KaHAauaup MaTeMaTHII aMaJTHA Oakapaiu.
KoopaunaTtanu 4yn3uK.

IOxopuna KenTUpwiraH ydra NaHEIHW Xap OUPUHM OWHAHU HUXTUEPUU
XKOMHUAA SKOWNIAIITHPUII MYMKHH. ByHUHT ydyH xap OWp mMaHeNHH YCTHIA

CHYKOHYaHM o0Jub Oopub® dyanm TtyrmacuHu OocuO® TypuO TaHETHW OWHAHU

UXTUEPUH KOMUTA )KOWIAIITANAII MYMKHH.

«* Mathcad Professional - [Jalolov_01.mcd] @
a Fi: EJL View Dweoil Furnial Mol Synibedics  Wisluw  Hel -5 X

A
Menyu gatori 3

Instrumentlar paneli

D@ SRY| /@8>~ | : me= |4 @Y

Formatlash paneli

Formatting
[Normal |4l ~[0 =B Z U === =i

@ - Hisoblah palitrasi

| - Grafik palitra

’*" - Vektor va matrisa palitrasi

[l - Natijani chigarish va o'zlashtiriash palitrasi
™| - Matematik amallar palitrasi

fif - Munosabat amallari palitrasi

-~ | - Dasturlash palitrasi

2l - Grek belgilari palitrasi

af 2 : S
! Simvolli amallar palitrasi .
] >
Press F1 for help. AUTO " Page 1

2- pacM. MathcaduuHr 6 xu xapakrepsii uHTepderncu.

Mathcad 2000 gactypuHu YpHATHII yYyH KOMITIOTEp Kyiuaaru tainadiaapra
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KaBOO OEPUIIIH Kepak.

. ITpoceccop Pentium Ba yHIaH I0OKOpH.
. KoMrmakt quckHn yKuianuran Kypuima.
. Onepacuon cuctrema Windows 95/98-Ba yHaaH 10KopH.
. OnepartuB xotupacu 32 Ba yH/IaH IOKOPHU.
. Karruk auckna 80 M OaifT Oy »o0il OYIuIIN Kepak.
Marxemaruca CUCTEMACHU Wolfram Research, UHuC.

(http://www.wolfram.com/) KOMIIAHUSICH MaxCyJlnoTd Oynud, >Kyna KaTta

XaKMJIard Mypakkad MaTeMaTHK aJlfOpUTMIIAPHH JacTypra YyTKa3yBUd BOCUTaJap
makmyacura era(baxocu 1460 mosumap). TexHuka ofuil YKyB IOpTIapuaard O
MaTeMaTHKa Kypcuaard Oapua aJropuTMiap CHUCTeMa XOTHpacura KUPUTHIITaH.
Mathematica xyna kywin rpaduk makerra era Oyiu0, MypakkaOd KypHHHIIIATH
Oup, UKKA YITYOBIM (PYHKIUSJIAPHUHT TpadUKIAPUHU YU3HII MYMKUH. Maskyp
cuctemagal 6ab3u (Macanan AKII ) mamnakatnapaaru oimid YKyB IOPTJIapu KOHT
dbolnananuIaIm.
Maple TH3MMUHMHT HMKOHHUSATIAPH.

Maple kommroTepra ypHaTUIraHaaH CYHT, YHH CTAHAApT 2 WYyJ OWJIaH WIlra
tymupuin Mymkud: 1) Windows OT wuHr Oom MeHrocu opkainu €ku 2) W
CTOJMaa spaTwiran €pnuk opkaiau. buz Maple 9.5 Bepcus Owmnan uILIaiMu3.
Maple oitnacu Windows OT HuHr cTaHmapT oWHacura yxiamn 0yin0, ofHaHUHT
HOMH CaTpH, MEHIO CaTpu, KypoJiap TaHeIW, WITYH MaiJI0H, XOJlaT caTpH,
JUHENKa Ba Yrupuill JudTiapuaad noopar:

AcocHil MEHIO yHKTJIapH:

Gune (daitn)- daimnap OwinaH WUUIARAUraH cTaHaapT OyHpykiaap, macaja,
(baliTHu cakyall, O4HIIl, SHTUCUHU SPATHII Ba XO0KAa30, TYTUIAMUIaH HOOparT.

Enutr (IlpaBka)- (aitmapHu TaxpupioBYM CTaHAApT OyWpyKiIap, Macalal,
HycXajall, aKpaTWiraH MaTH KUCMHHM Oydepra onuii, OyHpyKHU OEKOp KHUIIUII
Ba X0Ka30, TYIJIaMuaH uoopar.

Buew (Bun)- oifHaHM KYpUHUIIMHM Y3rapTUPYBUM CTaHAapT Oyipykiap

TYymIaMuaad noopar.


http://www.wolfram.com/
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Nucept (BcraBka)- oifHara MaTHid, OyUpyKJIM MaigoHmIap, rpadUKiIapHU KYHWHIII
YU9YH MYJDKaJUTaHTaH OyHpyKJap TYTuiaMuaaH noopar.

®opmar (Dopmat)- XyxokaTHH Oe3aml yY4yH UIUIATWIAIUTaH OyHpyKiap
TYIUIaMHUIaH u0opar.

Options (ITapameTpbl)- MaBIyMOTHH €KOAHTa KHPUTHII Ba YHKAPHII OHUIaH OOFITUK
OylipykJap TyriamMuaaH uoopar.

Windows (OxHo)- Oup wWIIYM OWHAJAaH WMKKWHYM HIIYM OWHAra YTHUIN YYyH
MYIDKaJUTaHTaH OyUpYKIap TYTUTaMHIaH noopar.

Help (CrpaBka)- Maple xakuaa 6atadcnin MabIyMOTIIAPHHU 3 HUUTa OJIaJIH.

Maple na wmutam mynokat (ceccusi) Tap3uaa oaud Oopwmiiaau: (oiinaaanyBun
Maple ra skpannma Oyiipyk Owinan myposkaar kwiaau, Maple ynu kaiita unuiad
sKpaHJa OyHpyKlIaH KEWHHTHW carpra »aBoO KaiTapaau (KyWumard pacmra
Kapanr). lllyHra acoacH, M4 MaiiJIoH MAPTIM PABUILA Y4 KUCMTra OYJIMHAIN:

)Kuputum  (Oylipyk)  MailnoHu-Oyipyknapaan  ubopar.  Byiipykiap
>comMan(mil,n2,...); (€xu ;) KypUHHUILTA €Ta, KU3WI PAHTJIM, Yarra TeKUCIIaHTaH;

2)Yukapwum (;kaBoO ) Maiiionu- Maple HuHT KupuTIITaH OyHpyKra »xaBoOuIaH
nbopatr OynubO, aHanmuTUK uQOIa, COHIM KHMMAT, TyIuiaMm, rpaduk OOMEKT,
XaTOJIMK Xakujaru xabapaaH uOopar OYIMIIM MyMKHH Ba KYK paHrga. KaBoO
OyHpyKJIaH KeWHHTU caTpra YMKapuiaay, Mapkasra TeKUCIaHTad Oyiaau;

3)matH (KoMeHTapus) MaWjoHH- (oNAaIaHyBYM TOMOHUAAH KUPUTUIIAIUTAH
UXTUEPUNA MaTHAAH MOOpaT Ba Y MabJIyMOTHHM KaiTa MILJIAIIra TabCUpP €TMaiau,
Ba YHUHT MOXUSITUHU TYITYHTHUPHUII YUYH UIUIATATIAIHN, Ba KOPA PAHTJIH.

HNuTepdeiic 0iiHACMHUHT TAPKUOMH.
doitnananysun Maple 9.5 amanuii gactypiap NakeTHHU UINTa TYIIAPHITHUHT OHUP
HeYa XU ycymapujaad ¢oiinananuimy MyMKuH. bu3 anamry acocuil crangapt
yCyJUJIApHU KENTUPUO YTUIITHU XKOU3 J1e0 OMIIIUK:

1) Macananap nanenu épaamua

* Macananap manemunaru “Ilyck” (Hwea mywupuwr) TyrmadacuHu OOCHII
OpKaJIu;

* CUYKOHYAHHMHT KypcaTKuuuHu “Ilpoepammur” (Jlactypnap) Ganaura etuin
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OpKaJIu;

« Cymurpa, “ Maple 9.5” nan “ Classic Worksheet Maple 9.5 éku “ Maple 9.5”
HU TaHJa0, CHUKOHYAHU Yal TyrMadyacuHU OOCHII Kepax.

2) Vrum cronaa MaBxy Epiukiap EpaaMuaa

“ Classic Worksheet Maple 9.5” éku “ Maple 9.5 au Macananap naHenuaaH
uira Tymwmpuimn  ypaura  QoimananyBun  Windows operatsion TH3UMHHHHT
“Pabouuti cmon” (M cromm)ma Maple 9.5 yuyn €piuk spaTHIIn Ba Iy EpIIHK
opkanm Maple 9.5 amanuii mactypiap makeTHHU FOKJIAMIN ShHU HUINTA TYIIAPHUIIN
MyMKHH(OY ep/a xaM IIyHu ailTiO yTum kepak-ku, Maple 9.5 amanuii mactypnap
naketu YpHatunaérranna “Paboyuit cmon” (Mw cmonu)ra pactyp EpiMkiapu
YHATWIraH OYJIUIIN MYMKHH ).

Arap uirym croiaa EpaukiIap Mapxya OyiMaca, yHAa Kydujaara OOCKUYIapHU
OaXkapHIll JTIOZUMAUD:

 HMm cromuHuHr Oy MaigoHura OOpuO, CHYKOHYAHUHI YHI TyrMayacu
épllaMuJla KOHTEKCT MEHIOHU OYHIIT;

« Menionad “Cozdamuv/Apnvix’” (Apamuw/Epaux) GyipyKHN TaHIAI;

* EpJMK SpaTUII MYJIOKAT oifHacuaaH “0630p” TyrMadyacuHU OOCHUII Kepak;

» “Program Files /Maple 9.5/bin.win ” mankacura yTuin kepax;

o “cwmaple9.5” yoki “maplew9.5” 6anauan Oenrmianaan xamaa “Omkpvims”

[13

(Ouuw) Oyiipykuu Tanmanamu. Cyurpa “/Janee” (CyHrpa) TyrMadacuHu 0OOCHO,
EpJIMKHUHT HOMUHU KUPUTUIIA/IH;
* “I'omoeo” (Tatiép) Tyrmadacu Gocunaau.
[Maitno 6ynran Epauk Maple 9.5Hu Te3 uira TyIIUPUIIT IMKOHHUHH SIPATaIH.
Maple 9.5 Tuzumuna Kyingara acocuii UMKOHHSITIIAp MaBXY/I:
OoiigananyBun UXTUEPUN JacTypuil TU3UMAAH (poNAaNaHUIl Y4yH YHHUHT
dolinananyBumiap ouiaH MyJIoKoT MyxuTu(interfeys)nu sxmm Oummin Kepax.
bus Classic Worksheet Maple 9.5 sa Maple 9.5 Tuzumnapuauar Windows
operatsion MyxuTHIa SKOpUMH KWIMHTaH WHTepercn Xakuaa TyXTalaMus.

doyanaHyBud TOMOHMAA THU3MMIIAPD MINra TYLWIYPUITaHAaH KEUUH KyHHIa

KypcaTwirad uHTepQeiic oliHanap maigo oyiaam.
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OﬁHaHap OJITH KUCMJAaH TAallIKWJI TOIIT'aH:

Capnasxa carpu;
- acoCui MEHIOJIAp CaTpy;
- acocuil THCTPYMEHT(BOCUTA)JIap MaHENH;
- KOHTEKCTJIM YCKyHalap MaHesu;
- WIIYH BapaKHUHT MalJIOHU;
- XOJIaTiap CaTpH.
CapnaBxaga Maple tu3uMuHUHT OenrucM Ba KOPHW WIIYM  Bapak
(balTMHUHT HOMU KYpCaTUIIa/IH.
Acocuil MeHIONIap CaTpUHUHI XOJaTW HWIIYM BapakKa akc eTTUPHIraH
XY’KKAQTHUHT ~ Ma3MyHura kapa® y3rapu® Typagu. Mimmum  BapakHHHT
¢oiinaraHyBYd TOMOHUJAH MAabIyMOTJIAp KUPUTWIAJWTaH KUCMHUIa KHPHTHII
maiitonn gevimnamu. Kuputum wmaiimonwra Mapleannr  Oyiipykinapuuag,
OIlepaTopJapyuHH Ba U30XJIAp YUyH MAaTH KUPUTHUII MyMKHUH. Kuputuin mMaiitonuaa
Oyiipykiaapaun Maple Tankunmuna €ku omartaarm MaTeMaTHK €3yB TAJIKMHUIA aKC
eTTupuIl MyMKHH. HaTtrkana ymoy nanenga KHpUTHUIL MAaiIOHU aiiao Oyiaau.
(2-makn). “EnTep” — TyrmMacu OOCWITaHIaH KEHMH KUPUTHIAETTaH
OyHpYKHUHT €3yBHM KOHTEKCTJIM HMHCTPYMEHTJIap NaHEIMHUHT  KUPUTHUII

MaﬁI[OHI/II[a aKC CTTUpUIav, YHIra MOC MATCMATHK TaJKUHHUAAI' é3YB cca

OJIaT/IaT¥ KUPHUTHUII MAWTOHHUIA aKC €TTHUPUIIA]IH. (=] TyrmMa Kaiita Oocuica,
KAPUTUII MaHIOHMJIArd MaTeMaTHK TaJKuHAaaru ¢€3yB Maple  tankuaunmaru
Oyiipykra Vyrtaau. Kuputunaérran wmatHaa wmartemaTuk ¢Gopmyrnamnap Oyica,

“IToMecTuTs” MEHIOCHJATU «CTAHAAPT» OyHUpYFUHU Oaxapuin €EKU acocuit

WHLPYMEHTJIAp MaHeIHn1aru TyrMaHu Oocuil 3apyp. MarTHaa MaTeMaThk
dopmynanu kuputHinl ckapaéuu Maple HuHr MartemaTwk €3yBllapra MocC
OyipyKJIapUHA MaTEMaTHK TAJIKUH/A E3UIIra YXIIIaIl.

OMHaHUHT YMYMHU KYPUHULIN:

CapnaBxa carpu —  Classic Worksheet Maple 9.5” amamuii nactypmap

MaKETUHUHT capjaBXa CATPUHUHT yMyMUH KypuHuiu(1-pacm):
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£ Maple 9.5 - [Untitled (1) - [Server 1]] A=

1-rasm.
CapnaBxa caTpUHUHI 4all TOMOHUZA JACTyp HOMH, YHT ToMOHHA “CBEpHYThH”
(Murum), “Passepryts” (Bitnm), “3akpeits” (Enwmm) Tyrmauanap mapxyn (2-

pacMm).

2-rasm.

Menio campu — Classic Worksheet Maple 9.5 nactypuia 6axapuiaaaurad Oapua
OyHpYKJIApHUHT TYIUIAMUHM Y3 HYMJa MysKaccamyallTUpraH. MeHio carpuia
Kyhugarn Oynmummnap mapxya: “@Oune” (Pain), “Emur” (Tyrupnam), “Buew”
(Kypunum), “Uncepr” (Unosa), “®@opmar” (buunm), “Cnpeanmeer” (Enextpon

xansan), “Wuagowc” (Oitna), “Xenn” (Epnam, Ma' mymoraoma) (3-pacm).

|<@ File Edt ‘“iew Insert Format Window  Help - g X

3-pacm.

Konrekctin mento Maple tusuMuaa MablyMOTIIApHM KalTa HIILIAMI
KapaCHUHM Te3 Ba Kynal Oaxapuinl WMKOHMHM Oepamu. Macanan, Oupop
GYHKUUSIHUHT TpaQUIrMHA XOCHJI KWJIMII YYyH (QYHKIUS W(DOJACUHU KUPUTHUII
MaioHUra €310, CHYKOHYAa KYPCATKUYMHU (YHKUUSA udogacura KeATUpuO, YHT
KHOTIKaHW OocuIn kepak. HaTmkana KUpUTUIIT MailIOHUTa MOC KOHTEKCTJIM MEHIO
naiiio Oynmaaum Ba yHjmaru EXcute OylipyruHu Oakapuill HATHXKACHUJla YUKAPWUIII
Maiiionua pyHkiys udoaacu Xocus Oyau.

Yukapuin MaWJIOHMTa MOC KOHTEKCTIIN
=
w BripezaTe Chrl+

e e— )| MeHIOHM  (QaoJUIAINTHPUIN  y4yH  YHJAru

hhhog? o
[} g MabJIYMOTHU Oenruiad, CUYKOHYAHUHT YHT

BcTagmTE

KOHBEpTHPOBATE B KHONKACHHU OOCHIN Kepak, HaTwxkaga 2—

BEINaNHHTE: IIaKJIJJard KOHTEKCTIM MEHIO maiao OViaau.

- T w

PopMaT

Kupku6 omnwr
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Hycxa onum

S"pHHra KYWHIILI
Maxcyc ypHHUra KyruuIi
Kongeptiai
Tynnupuin

dopmar

Maple tu3umuma Oup ceaHC MaBOMHIArH OUp HeuTa XysoKaTiap OujaH
UIuIall MyMKHH Ba “OKHO” MEHIOCH OpKAaJIM OYMK XOJIATJaru OWp Xy»KKaTIaH
Oomrkacura YyTuO TypuIll MyMKHH.

Kyn xyxokatinap OWiiaH WIUIAIIHU TalIKWI Kuiagurad uHtpdeiic M-
untepderic (Multirle DocimenQlnteface) ne6 aiiTumaaun. Maple Tu3umuga 3 X
TypaJurad XyxoKaT: WIIYM Bapak, FPEAUKIN HAaTHXKA, MAbIyMOTHOMAa MaBXKY/I.
M —unHTepdeiic (oliganaHyBuniapura Xyxokar Typura Moc OyipykKJIapHU
OKapUIIHU TabMUHJIAIL YYYH aCOCHHA MEHIO XOJATUHU Y3rapTUpuO Typaau.
Acocuii MEHIOHUHT O€lll XUJI KYPUHUIITN HAMOEH OV MyMKHH,

- Nrum Bapakka MOC CTaHJAapT MEHIO;

- EnexkTpon Mozaen MeHrocu;

- Nkku ymyamiam rpaiukka MOC MEHIO;

- Yy yiyamiii rpaiukka MOC MEHIO;

- Mab1yMOTHOMa TU3UMHUTA MOC MEHIO;

WNkky ymyamnm Ba yd yayamiM rpaukiapra MOC MEHIOAAru pyuxaraaru 0ab3u
HOMJIAp MOC KeJica XaM, yJIapHUHT OyHpyKJIap pyuxaTH Typrdagup.

MeHwJ1ap CATPUHMHT X0JIATH.

Maple - anrebpa, reomerpus, wmaremaTuk aHanmu3, JuddepeHuman
MaTeMaTrKa, MaTeMaTUK —()pHU3uKa MacalajJapyuHu €UHIll YIyH Y4 MUHTJIaH OPTHK
OylipykKa era OyJiaraH, KOMIIIOTep/la aHATUTUK XUcoOJaniap yayH MyJDKalJaHTaH
MaKeT.

Maple uu roxmam yayn Windows 6o1ir MeHIOCHIAH «IPOTPaMMBbI» TPYIIACcH
Ba Maple Homin OaH TaHIaHAIH.

Maple oiinacu: capimaBxa caTpd, acOoCHil MEHIO, acOoOiap HaHeNd, WIIYd
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Maﬁ,HOH Ba XOJaT CaTpu Ba IIYHHMHIACK, YM3THWY Ba IPOKPYTKA UYU3HUKIIaApHAAH

TallKKWJI TOIIT'aH.

Acocuii MeHt0 OaHTapu:

1. “@Dann” - ¢akmnap OWiIaH UILIANTHUHT CTaHAAPT OYyHpyKJIap WUFUHIUCHIAH

EEZ] roeeva Boeon Movecnme MOOpAT.M:  Gaiinnu caknam, GaiaHu OuMI, SHIH

OTEpRITE URL. ..

COxXpaHHTE Kak...

MapameTpel NEYaTH. ..

MacneaHHe A0KYMEHTEI

HoBklH Chrl+m
3arpysHTe Gann... Chrl4O

CoxpaHKTE diarn Chrl+5

SKCNOPTHROEATE. . .

Macnate...

3aKpeITE dain Chrl+F4 |
MNevaTe. .. Chrl+P
MpocuoTp ...

Belxog Ale+Fa

k

-(paiiiHu Enui

-(paitiHu GocMara YuKapuii

-(paiiyIHU aBBaJIaH KypUII

¢aiin sspaTuin Ba X0Kas3o.

- SlHru Bapak oumii

...(haliTHU FOKJIAII

...Beb caxudanu ouwni

@DailyTHM XOTUpaaa cakjial

...kaou XO0THpada CaKjIall

...1000puII

-0ocMara YuKapuill apameTpiiapu

-OXUPI'H XyXxKaTiaap

-halngaH YUKHII

2. “IlpaBka” - Taxpup MaTHHHU TaXpUPJII YIyH caTaHAapT Oyipykiap TymiamMuM:

HycXajauml.. .-

Brigoa [MoMecTHTe ©$opMaT  CpeacT

Undo Inserk Block,

CTepeTe
BelaenuTe

BELAEAMTE MRy NNy BEINONHEHKA

lckaTe. ..
CCEINEM, .
Pexkm BEO0AS
Jaknaaku

PazaeneHHe v 0bbe HHEHHE
SanyCcTHTE
OYHCTHTE BRIEDA

Ckrl+2

Oxupru OyHpyKHU OSKOp KUJIHIII

ctrlepelete | ~OXUPTH OYHUPYKHH TaKpOpJIail

Chrl+A

Ckrl+F

F=s

-Kupku6 onuin
-Hycxa onum
-VpHHra KYWHII
-TozamamMoK

-bearminad oy

v v v v
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-Amasnap rypyxuHu Oenarmiald oiaui

-Cekcusaau 0enrniaad oI

-Kuaupum
-Mypoxaatnap
-Kuputnm pexumun

-3aKiiagKa YpHaTHIL

-bynaknapra 6Vaumm Ba Ky

-XyKKaTHM TyJIa AIITra TYIIAPHILLI

-KI/IpI/ITI/IJIFaH MAabJIIYMOTIIApHHU TO3aJIalll.

3. “BeiBox” (Bum)- craHgapT Oyipykiap Maxkumyacu Oynub, Maple oitHacu

==L [ToMeECTHTE  PopMaT
v CpeACTES

: v KOHTERCT

_ v CTATYCHAEA CTPOKS

[ MankTpa

MacwTab

Hazag

BRIBECTHICKPBITE COAED#HMOE, .,
PazEepHyTE BCE

CBEpHYTE BLE

CpeacT

-opKara

-OJIAUHTAa

TY3WIUIIUHYA OOLIKapain:

- ac000J1ap NaHeInHH (PAOJUTAIITUPHUIL

-OepuiraniapHu KYpuHMAacC XojaTra YTKa3uIll

dopMat  CpeACTEa O
CTaHAapT Ckel+R
Maple sE0A Zhrl+HM

CTaHASPTHeIA BEOA,  Chrl+G
pynny

AB3aL

HepTew

Tabnmua...

CeruHa

MNepTeKCT. ..
PHCYHOE. .,
SCKME

PazpblE cTpaHMUEl  CErlH-Enker

-MaTH  XOJIaTUIra  OWI acOo0map MMaHEINHA
baoyamTUpHUIIL
-X0JIaTiap caTpuHu (HaosuIalITHPHILL
-nanutpa(MaTeMaTHK CUMBOJLIAP)
-Maccitad
-OMHaJIapHU TYJIMK ENUILL
-UUFU0 KyHuII.
4. “Ilomectuts” (BcraBka)- Oup Hewa MaijoH

TUIJIAPUHM WIITa TYIIMPAIU: MaTEMAaTUK MAaTHIIU caTp,
UKKH Ba y4 YIIHOBJIMU rpad)uK MyXuT.

-MaTH XOJIaTUT'a YTHIII

-cTa”apT(MaTeMaTuk ndoaa KypUHUILINTA YTKA3AIN)

-KUPUTHULI CaTpU
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-CTaH/IapT KUPUTHUII COXACH
-rypyXJian
-a03al1 Tamuian
-UKKH Ba Y4 YITYOBJIU IpapuK peKUMIa YTHII
-MXH YJTYOBJIM >KaJiBajl sIpaTUII
-KHOIMKAJIAp COXAaCHUHU YpHATaIN
-CEKCHUsl OCTH KHOTIKaJapuHU YpHATaAU
-TUnepMaTH
-pacM ypHaTHUIl
-pacM €CKU3UHU YU3UII
-caxudanu OJoKIapra aXpaTull.
5. “®opmar” - XyxXOKaTIapHU pacMUUNIATHpUO, mpUBT VIUOBUHH,

CTUJIMHU YpHATaIu.

Cpeactea Ormn o -Oapda OOMEKTIIApHHUHT XOJATUHU YpHATAIU

| CTanm.. -Xap(uIapHUHT KYPUHULIMHY YpHATaIH
ByEEa k

AB3aL » | -a03aluiapHu ypHatagu

HaMepa CTpaHkMW, .. o
-caxuaHu HOMepJaniIu

CAEMr Ckrl+.
OTMEHHTE CABMM Chrl+, -apaxT XOCHJI KHJIaau
FOHEEpTHPOEATE B ¥
. -apaxTHU O€KOp Kuiaaau
-KOHBCPT.
6. “CpencrBa” -  MabllyMOTHM DKpaHra KHPUTHIL,  YHAKAPUII

rapameTpiIapuHy YpHATaau.

CpeacTEa el ey = ) -EpaaMuuniap

MoMOWHHER » -japcaap

YpokH b

Mpoeepia opduorpadmK, ., F7 -Op(l)OFpa(bI/IK TCKIINPYB

HoMaHA s aEepleHHA Ckrl+5Space 6 o

CBofcTEa. .. -AKyHJIAIl OYUPYyrru
-Xoccajnapu...

1. “OkHO” - Oup Bapak/aH OomKacura YTUITHN TabMUHIIANHTH.

-OMHaJapHU KeTMa-KeT TapTHOIaiaun

-OMHAJIApHM KePaKJIM COHJAa YMKAPaIn
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m Cnpagxa
|

1 Maple 9.5 - DiiMapleimaple 9,50 Archivelintpaly it diiag, rmw - [Server 1]

o T T T T & 1

-OWHAaHH FOPU30HTAJl KYyPUHUILTA KEITUPAIH
-OMHaHHH BEPTUKAJI KYPUHULITA KEJITHPAIH
- JKOpUU OMHA

- OoIIka oMHaap

8. “CmpaBka” - Maple xakua MabIyMOTJIap OJIMIIT UMKOHUHU OEpaiu.

KUPUII
-épaam

-MacJiaxariap...
-(poiiananyBuu
-STHTUTHKIIAp
-MabJIyMOTIIap OUJIaH UIIUIAIT
-OJIUH UIILIAIII

-UIIY4 Bapak HaMyHacH
-MYHJIaprXa

-MHJICKC

-KUJUPYB

-MaTEeMaTUK JIyFaT
-apXUB

-...Kalu cakJaI

- MaB3y Oyiinya To3anal
-uHTepHEeTAa Maple

-Maple MmabaymoTiIapu

Maple na wummam ceccust pexumuna yraau. DoiganaHyBUM KepakiH

MaTHHU (OYHPYK, amal, mporeaypa..) kuputaau, Maple na kaiita uniad 9ukuimo,

maptaap Kaoysn KuiauHaau. Viryu MaiiioH yd Kucmra OyJIMHaIu:

1. Kupui mMaiimonu OyipyKJiap caTpyiaH TallKWJI ToNrad. Xap oup Oynpyk

caTpH > CUMBOJI OWJIaH OOIIIaHAIH

2. Xynoca — KaiTa HWIUIAHTAH aHATUTUK HQPOJATAPHUHT Oa)KapUIIUILI

OyipyFu HaTWXKajdapuHu, rpaduK OONEKTUHHUH Ba XaToJap XaKua1a MabIyMOTHH ¥3
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uyura oJiaJu.

3. MarHnapHu H30XJIall MalIoHW —OaXapuiaJuraH MablyMOT XakKuaa
TylryH4a Oepagurad MXTUEPH MaTHIN MabIyMOTHH Y3U/1a CaKIaliIu.

Maple na wummam ceccust pexumuna yraau. DoipgaraHyBUM KepakiH
MaTHHH (OyHpyK, amal, Ipoueaypa..) kKupuraau, Maple ga xaiita unoia® 9ukuiuo,
nrapTiap Kaoyn KuinHaau. Mirau MaidioH y4u KucMmra Oy InHaIu:

1. Kupuin maiionu OypykJiap caTpu/iaH TalIKWI Tonrad. Xap oup 0ymupyk
caTpu > CUMBOJI OuiiaH OoliaHaau

2. Xynoca — KalTa HWIUIAHTaH aHATUTUK HGOJATAPHUHT Oa)KapHIIUII
OyHpyFu HaTHWXKajdapuHu, rpaduk OOMEKTUHUH Ba XaTojap XaKua1a MabIyMOTHH ¥3
U4ura OJIaJu.

3. MarHiapHu u30XJamn MaiJoHH —OakapuiaJural MabliyMOT XaKuja TyIIyHYa
Oepaaurad UXTUEPUN MATHJIM MabJIyMOTHH Y3HJ1a CaKJIalIu.

Arap Oyiipykiap caTpuJaH MaTHJIM caTpra yTUII Kepak Oyica, «maHemn
UHCTpYMEHTOB» Aa T ra “cuukoHdYa” TyrMadacuHH OOCHIN Kepak, €KU yCKyHaiap
MTaHEJINIaH MUKTOrPAMMACUHU TaHJIAUMMU3.

MarH paH OyHpykiap carpura YTHIN Y49yH «aHeJ WHCTPYMEHTOB» na [>
TyrmMacuja “‘CMYKoHYa” TyrMacHHHM OMp MapTa OOCHIl Kepak €K €KU yCKyHasap
NaHEeIUAaH MUKTOTPaMMAaCUHU TaHJIaUMu3.

Niurum Bapak TYFPUCHIA MAabJIYMOTJIAP BA YJIAPHHU XY KAKATIAMTHPUII .

Hwyu  sapakuune matioonu — QoiinaraHyBUd TOMOHMJIAH KUPUTUIIATUTAH
MAaTHHH €3Il KUCMHU.

Kouran 6apya catpaapuu “View” (Kypunuus) 6aHIu OpKaJid YpHATUII MyMKHH.
Macanan, yckyHangap caTtpu, KOHTEKCT carp(4-pacm), xosatr caTpu(S-pacMm) Ba

XaKo3o0Jap.

W
(g
b1
—]

NEREE

] =] 2

-
111

\_n_}@ ;;\Ek@\q-:-r

4-rasm.
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Tme: 075 Bytes, 256K dvalable; T09M

S-rasm
Arapna 6u3 “ Classic Worksheet Maple 9.5 mactypu Ounan unuiamga
byHkus rpadukiap ycTura amaiiap Oaxkapcak, MEHIO CaTpH, KOHTEKCT CaTpH

KyHuJa KeNTUPUIIra KypUHHIITa Keaaau(6-pacm).

Ed Maple 9.5 - [Untitled (1) - [Server 1]]

@ File Edit Yiew Format Stwle Color  Axes  Projection Export  Window Help
O[z[3[R[] |4 [s=]@) [>] | [Z]T]> ||=<| ||4|—|@.HE
|9 HR eI E EE EEENE R .

6-pacm.
Arapaa ¢oitnananyBun “ Classic Worksheet Maple 9.5” nactypu Ounan

WIUIAIIA WINYU Bapak MaiJOHUIa MaTH KUPUTUIIHU OOIUIAll Y4yH yCKyHallap

caTpuaaru E TyTMAacUHM OOCHII Kepak XamJa KOHTEKCT caTpu Kyhuja
KEJITUPWITa KYPUHUILTa KeJlaau

(7-pacm).

B Maple 9.5 - [Untitled (1) - [Server 1]]

@ File Edit Miew Insert Format Window  Help - a x
EEEEIERAEERERIPNEEE |@~| 1] [+ 5
|P Marrmal j |TimesNeanman ﬂ |12 J |E|J-_IT |U| |_|E|E|

7-pacm.

Oxopuna Ttabkuanad, yrranumusaek Maple 9.5 wmra Tymypunumaa yHUHT
WKKUTa BEPCHUSICMHM HIITa TYIIypUIl HUMKOHUATH MaBxya. Uly cabGabmu arap
doitnananyBun Maple 9.5 amanuii nactypiiap MakeTUHU HIITa TyIIypca, y XoJaa
YHUHT UHTepdeiic oliHacK KYPUHUIIMHHU KEATUPUO YTUIIMMU3ra TYFpU KENaJlu.
Enan 6us xyitnaa “Maple 9.5” amanuii qactypiap nakeTHHUHT UHTEpGeric oifHach
Ba YHUHI KYpUHULUIAPUHU KenTupuO® yramui. “Maple 9.5” wumra TtymranjgaH

KEMMHIY OMHAHUHT YMyMUHN KYpUHUII(8-pacMm):
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[ Maple 9.5 - Untitled (1) - [Server 1] =3

File Edit Wiew Insert Format Tools Window H Sarlavha satri
E’ﬁ Menyu satri /L
b2Bas8& $BBR 5¢ o &I X B
X $|[: Maple Input V||Mnn03pau:ed V|E BILl E=2@8 === NI
AN

Skl : o L

Expresszion

Uskunalar satri

l |
l |
’ ‘Yector ]
l |

s[5 ZF B
Kontekst satri
L U7 arb acb

ath afb ah as=h

b

@ e, @ V@
al le| &° e

loge sina cose bmae

eady |Time: 0.04s Nemory: 0.18M

8-rasm.
CapnaBxa carpuga “Maple 9.5” TU3MMHHMHI O€NrMcHM Ba XOPUW HIIYM Bapak

daitmuHHT HOMH Kypcatunaau (9-pacu.)

£ Maple 9.5 - Untitled (1) - [Server 1]

9-pacm.

Mento catpu — “ Maple 9.5” nactypuna 6axkapunaauran 6apya OyHpyKIapHUHT
TOTUTAMHMHHM {3 WYUa My)KaccamiamTuprad. MeHro catpujia Kylujaaru Oyiaumiap
mvapxkyna: “File” (®ain), “Edit” (Tyrupmam), “View” (Kypunwm), “Insert”
(Unoga), “Format” (buumm), “Tools” (Enektpon xazasanm), “Windows” (Oiina),

“Help” (Epnam, MabaymoTHOMa) (10-pacm).
Pan Mpagka Begog Mowectwte Gopwar CpeacTea OkHo  Cnpaska
| File Edit Yiew Insert Format Tools  Window  Help

“Maple 9.5”dagi uskunalar satri, kontekst satri(11-rasm), palitralar bo’limi (12-

rasm) va holat satri(13-rasm).
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LABE8 LR ¢ TP e O RLEK O

-
m
e
11}

== W1

X $|E Maple Inout vHMunnspaced VH']ZV‘ BIU @

11-rasm.

EBripaxeHna

M E 0Nl

[ E= WS

EexkToOpE

T a lim F
i= i Az FE=]

Is *

= i

n e

f
K
a+h a-hbh a*xbh afbh azh g:=h

e 2, ya wva a! lal

= Ina loga sfina cosa @na

12-rasm.

[oToeD bpermq: 014 hammb: Nl
13-rasm.

[lynn Hazapma Ttyrtum kepak-kum, “Classic Worksheet Maple 9.5”
JacTypuaard nanuTtpanap Oyiaumura HucOatan “Maple 9.5”  mactypuHHHT
najguTpanap OyiauMu OujaH UILIIANT aHYa KyJail XucoOIaHau.

Acocwii MeHIONAp CATPUHUHT XOJAaTH WIYM Bapakka akC eTTHPUITaH
XYKKaTHUHT Ma3MyHHra kapab y3rapu0® typaau. bynu Ou3 rokopuaa xam aitud

yrran eguk(14-pacm).

£ Maple 9.5 - Untitled (1) - [Server 1]

Marn Mpagta Boieod [MomecTeTe  @opwar  MocTpoMTe  AHmmaumA Cpeactea OwHo  Crpaga

h2Bed LR S¢ TP @« O%O X & B
$ |l ¢lv | UYWEEESE HOwe n
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7% Maple 9.5 - Untitled (1) - [Server 1] B

Fle Edt ‘iew Insert Format Plob  Animation Tools ‘Window Help

DB2BES BB 9¢ TP EE ¢2 O%d k%X
9 w7 o] QUUEEEYE Moo u

-
1
FN
1]

14-pacm.

Nnmam Bapakma rpaduk TacBHpJaHTaH Oyiica, y XOJJa acoCHil MEHIoJap
CaTpUHMUHT Xo0JlaTh 6 Ba 14—pacmiiapia TacBUpJIaHTaH KypuHuiaa O0yiaaau. Arap
WY BapakJa MabiyMOTJap MAaiJIOHM TacBUpJAHraH Oyiica, yHIa JacTyplaru
anemeHTiap 1.9 Ba 8—pacmmapparu craHgapt KypuHuiaa Oymaau. CuukoHYa
KYpPCaTKUYUHU aCOCUN MEHIOJap CATPUHHUHI MXTUEPUN MEHIOCUTA KEITUPHUO dYam
TyrMacu 6ocuiica, MeHI0 (aosutamud, yHAaaru Komasjaiap €Ku KUCMUN MEHIoJIap
pyiixatuHu Kypuill MyMKUH. MeHtonap pyixatuaarua OUpop KOMaHJAaHU CUYKOHYA
€K KOMaHJAHUHT YHT TOMOHHMJA KypcaTWIraH TyrMajap &paamuja Oaskapuill
MYMKUH.

Acocuit MeHI0JIap CAaTPUHMHT MACTKU KUCMHUJA amMalijia Te€3-Te3 KYIIaHUIuO
TYpWIaJIUTaH KOMaHjajapra OWPHKTUPWITaH TyrMmajap KypcaTWwiraH acocui
yCKyHajap [MaHelIW oKowWwnamradH. by  Tyrmamap cuukoHua — €paamuza
daomnamTpuica, yaapra OUpUKTUpPWIraH KoMaHjanap oaxapunaau. [lanemHuHr
XO0JIATH UITYU BapakJaru Xyxokarra OOFJIuK eMac. by MaHeHUHT MacTKU KUCMUJIA
KOHTEKCTJIM YCKyHaJIap MaHenu >kounamrad. Kypcop umum BapakHUHI KaHIau
KUCMU/IA YKOMIAIraHJIUTUra Ba KaHjaail MabJIyMOTHHU KypcaTuO TypuIilura kapao,
KOHTEKCTJIM YCKyHaJlap MaHEJIWHUHT Xoiatu y3rapud Typamau. [lanemnunr Oern
XWJI XOJIaTH MaBXYyJl: UKKU YI9aMIId, Y4 YI9aMIId, aHUMaIUsIu rpadukiap akc
STTUPWIITAH MAaUTIaru X0JIaTH Ba KYPCOPHH UIITYM BapaKHUHT MabJIyMOT KUPUTHUII
€KM YMKapHIll MalJoHHW[a TypHIIHra Moc XoJatiapu. Kypcop mabiaymotiapHu
KUPUTHII MalOHUAA TypraH OyJica, KOHTEKCT MEHIOHMHT XO0JIaTH KOMaHJaJlapHU
crangapt Maple 9.5 Tankuanga éku cTaHaApT MAaTEMaTHK €3yBap KYpUHHUIIKIA
&sunmummra kapad Ysrapamu. 1.9 Ba 8-pacmmapna KOHTEKCTIM MEHIOHMHT,

KoMaHmanapuu crangapt Maple 9.5 tankuHmMpa €3unmaaMraH XojaThra MoC
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KYPUHUIIM TACBUPJIAHTaH.

Maple 9.5 uunr uarepdericuaa Oup HeuTa OMHAAATK UIYK Bapakjiap OuIaH
UILIAII Ba TUIepiaBXaiap EpJaMuaa UIIYd BapakIapHUHT OUpUIaH UKKUHYUCHUTA
VTHUII MYMKHH.

WNuTepdeiicHuHr DHT TaCTKK KUCMUA TU3UMHHUHT UIITYH XOJIATIapU CaTPU aKc
STTHpWITaH 6Y1u0, yHa kopui (hailira Ba TU3UMIa TETHIILIH MabIyMOTIIAp aKc

CTTUPHIIAIN.

E4 Maple 9.5 - Untitled (2) - [Server 2] =13

darin  MNpaeka Beisoa MoMecTTe ®opmaT [MocTpouTe AHumMauma CpeacTea OkHo Cnpaeka

DS2B &S XbR S TIrE E «=> Ok
9[es |2 ?[es |2 WNEWESEEL He ©[e 1 |

o

[_eopaxems JIf> plot3a¢singxty) , x=-5..5, y=-1..1);
] O

| CrmMEOnNbI

\)1

1 0

roToso Epema: 0.01s MNamate: 0.18M
15—pacm.

N sxapaéHupa WIIMYM Bapakjaa akc eTTHpwiral o0bekmiap (rpaduk,
KOMaH/Ja HATHKACHHH aKC CTTUPHUIN MAaWJOHUIArd MabJIyMOT, KHPUTHII
MaiIOHUIard KOMaH/1a) Jlapra MOC KOHTEKCTIM MEHIOHH XOCHJI KHJIHII MYMKHH.
ByHUHT ydyH CHYKOHYA KYPCATKMYMHHA KEPakiau 00bEKTTra KEITUPUO, YHT TyrMaHU
Ooocum kepak. KOHTEKCTIM MEHIOMA TaHJIAHTaH OOBEKTTra KYJJIaHWUIAJIUTaH
KoManaanap kypcatuinaau (15-pacm).

2. Anre0pa Ba coHJIap Ha3apusACH MacajalapyuHU €UHIII.
Maple myxutuma onmuii udomanap coHmap , apudMETHK Ba MAHTUKHA amai

oenrunapugan  uobopatr Oymamu. Maple wmyxutuaa xam udomamap Xyaau
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nactyprnam ( [Tackan, bacuc) tuinnapu kabu OCTKM XaMJa YCTKH WHIEKCIApCHU3
outra carpra é3mnaau. Macanan: (56.6 +6.3*3.2) / (2.37°3 +24).

Xap kaumail comnmm MGOMAHM KHUMUMATHHW YHKAPHUIN Yy4YyH, KIaBHATypa
OpKaJId CTaHJapT MaTeMaTuk €3yBaaH (oiigananu0 kepakiu udoja Tepuiaau Ba
oxupwura (;) 6enrucu Kyiumunub enrep tyrmadacu 6ocunaau.  Onpauid
udogamapHd KUUMATIApUHU XHCOOJNAIl ydyH KyHUJard COHJap Ba amaj
oenrunapuaan GonaamaHuIaIu:

1) pakamiap - 0,1, 2,3,4,5,6,7,8,9.

2)  apudmetuk amaymiap - +, -, ¥, /, N éku **, 1.

3)  myHocabar amamiap - >, <, >=,<=, =, <>,

4)  MaHTUKWW amayiap — aHJi, Op, HOT.

5)  Maxcyc 6emrunap—(,), [ 1, {.} @, # $, & %

6) Ilu — m conn, nHPUHNUTH — yekcn3; ['aMmma — Diinep y3rapmacu; Tpye, dajice
— MAaHTUKUHW y3rapmaciap,

Maple myxutuaa coniap Xakukuil (peajg) Ba KOMIUIEKC (COMIUIEX) OYmaau.
Kommieke conmapHMHT anreOpauk KypuHUIIM 3=Xx+ui, OyHpykiap caTtpuia
Kyuuaarnya €3uiaau:
> 3:=x+U*i;

Connap OyTyH Ba pacuoHal connapra 6ynuHanu. bytyH connap (uHTerep)
Vum €3yBaa pakamiap Oumnan udoganananu. Panronan connap 3 Xuia KypUHHIIIA
Oepwiniin MyMKUH: 1) Oynum amanunaH (oiganaHral XoJija pacuoHal Kacp
KypuHuImaa, macanad: 28/70; 2) ky3ramyBuad Bepryu ((ioat), KYpUHHUIINA,
Macanas: 2.3; 3) mapaxa kypunummuaa, macaiad: 1.602*10%(-19) éku 1.602E-19
kypununiaaru €3yB 1,602 10-19 uu oungupany.

Pacuonan conmapHu aHWK KYpUHHINIA €Mac, OaJIKUM TaKpuOWid KHUUMaTHHH
XOCWJI KWJIUII Y4yH OyTyH COHJIApHU XaKUKWN COHJIAp KYpUHHINHMAA EUIl KEpak
oynanu. Macanan: 1) Kyliunaruau 6axxapusr : > 75/4;

Enn mry udonana 4 connHm Xakukui coH, iU 4.0 KypuHHIuaa €3aMus.
Haruxanu Ky3aTuHr.

> 75/4.;



Mamemamuxada uHghopmayuon mexHoLo02usIaAp 37

2) HU XUCOOJIaHT.

> 345-34/678,;

By epna enau 34 coHMHM XaKUKUAM COH , ibHU 34.0 KypUHHUIIKAA E3aMU3.

> 345-34./678,;

[Ipocent (%) Oenrucu onauHTA OYyHPYKHM 4YakUpuil Ba3upacUHU
Oaxxapanu. by OGenru €3yBHM KUCKAPTHPHUIL YUYYH Ba OJJAUHTU OYHPYKHU TE3POK
ANIMAaIITUPUII MaKcaaua uiaTuiaau. Macanas:
> a+0;
a+o0
> %+,
at+o+c.

Maple TH3UMH KOMAHAACHHUHI TAPKUOMH KUCMJIApPH

Maple myxutuna apudmeruxk udbomanapHu €3I Ba yJIAPHUHT KUWMATIAPUHU
xucoOnam xam MyMKuH. Apudmetuk wudopaiapHu Oenrwiaml Ba yJlIapHU
KUMMaTUHU OepuIlll yuyH V3KapyBumjapaad Qoiinamanuwianu. Maple myxutnna
y3rapyBumiap Typu OyTyH (MHTEreT), pacuoHan (paTHOHa), XaKUKuil (pean),
KOMILIEKC (CoMIuieX ) €Ku caTpiiv (CTPUHT) OYIUIIN MyMKHH.

V3rapyBunnapra HoMm Gepuiaagu. Y3rapyBumiap HOMH xapduap, Genrumap
Ba pakamyap KeTMa-KeTiauruaan wubopatr OYnub, xap goum Xapdaapaax
oounvtanumu jo3uM. Hom 524275 ta Oenrmpan ommb KETMACIUTH KEpak.
Macanan: AB, Terriama, 111, Bap 1, Xwmum, max Ba Oomikamnap.
> A:=123; b:= sCanomMsb
A:=123; b:= Canom

V3rapysun HOME cH(aTHIa XH3MATYH cy3napaaH (oiinanaHut 6y aMaiim.

V3rapyBumapra KuiiMaT GepHill yuyH : = GEITHCH HILTATUIAIN.

Macanas:

H:=3; x:=234.568; i1:=17/19; n:= pCamomsb; W:=2*I1u/3;
B:=01,2,300; M:= 1011,2,301.04,5,6 0 [
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Macanan:

a) Udbonanu €3uHr :
> = a"2+0*x+a*C;

0) a=2; 6=4; c=5;x=06; n=7 KuhimMatiapaa udoaaHu XucoOIaHT
> a:=2:0:=4:C:=5:x:=6:1:=8:11:= a"2+0*x+1*C;
Maple TH3uMH KOMaHAACUHUHT TAPKUOUI KUCMIIApU
Maple myxutuna apudmeruxk udbomanapHu E3UII Ba yJIAPHUHT KUWMATIAPUHU
xucoOmam xam MyMKuH. ApudMetuk wudogantapHu Oenrwiam Ba  yIapHU
KUiMaTUHU Oepuill y4uyH V3KapyBuwmijapaan Qoiinananwiand. Maple myxuruna
y3rapyBumiap Typu OyTyH (MHTEreT), pacuoHain (paTHOHAN), XaKUKUil (peain),
KOMILIEKC (CoMIuIeX ) €KU caTpiiv (CTPHUHT) OYIUIIN MyMKHH.

V3rapyBunnapra Hom Gepuiaagu. Y3rapyBumiap HOMH Xapduiap, Genrumap
Ba pakamyap KeTMa-KeTiauruaad wubopatr OYnub, Xap 1ouM Xapduapiax
oouvtanuimu Jo3uM. Hom 524275 ta Oenrmaan ommO KETMACIWTH KEpak.
Macanan: AB, Terriama, 111, Bap 1, Xwmum, max Ba Oomkamnap.
> A:=123; b:= sCanomMsb
A:=123; b:= Canom

V3rapysun HOME cu(aTHIa XH3MATYH cy3napaaH (oiiaananut 63 IMaii iy,

V3rapyBumiapra KuiiMaT GepHIl YayH : = GEITHCH HILTATUIAIN.

Macanas:
H:=3; x:=234.568; i1:=17/19; n:= pCamomsb; W:=2*I1u/3;
B:=01,2,30]; M:= [1011,2,3(1.014,5,6[ 1]

Macanas:

a) Udbonanu €3uHr :
> = a"2+0*x+*C;

0) a=2; 6=4; c=5;x=06; n=7 kuhiMatiapaa udoaaHu XucooaHr
> a:=2:0:=4:C:=5:x:=6:1:=8:11:= a"2+0*x+1*C;
Xucobmam >kapaéHuaa GolgallaHUITaH Y3rapyBUWIAp KUHAMaTIapuHu OEKop
KWIWII YY9yH pecTapT; OyHpyFu UILIATHIIa M

Maple myxutraa Kyiugaru cranaapt QyHkusiapaan Gongaranuiaim.
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Matematik yozuv | Mapleda yozuv | Matematik yozuv | Mapleda yozuv
e exp(x) COSecx csc(x)
Inx In(x) arcsinx arcsin(x)
Igx log10(x) arccosx arccos(x)
logab log[a](x) arctgx arctan(x)
x sqrt(x) arcctgx arccot(x)
| abs(x) shx sinh(x)
sinx sin(x) chx cosh(x)
COSX cos(X) thx tanh(x)
tgx tan(x) cthx coth(x)
ctgx cot(x) Secx sec(X)

Opaunii amasuiapau Maple nacrypuna nuviam. Kynairtysuniapra amparuii.
Ty0 kymaiTyBUMIapra axpaTuil
> ifactor(54);
(2) (3)°
bynuamanu xpcooOarn
> iquo(45,7);
6

Konnukan Xpcoo0mamnr

> irem(45,7);

> 7*%%+%o;

45
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WNKKku COHHUHT DHT KaTTa YMyMUM OVTyBUMCHUHU TOTHUIIT
> igcd(678,456);
6

bepunran OyTyH COHHUHT TyO COH €KaHJIUTUHU TEKITUPHUIILI
> isprime(5678945691);
false

Maple myxutuaa onauit udoaanap connap , apupMeTUK Ba MAaHTUKHI ama
Oenmrmmapunan  ubopar Oymagum. Maple Myxutumaa xam udomamap Xyaau
nactypraam ( [Tackan, bacuC) tunnapu kabu OCTKM XaMmJia YCTKHU WHJEKCIIApCHU3
outrta carpra €3mnaau. Macanan: (56.6 +6.3*3.2) / (2.3/3 +274).

Xap KaHmail connu WQOMaHW KUWMATHUHH YHKAPWINI Y4YyH, KJIaBHATypa
OpKaJId CTaHJApT MaTeMaTuk €3yBAaH (oiigananu0 kepakiu udona Tepuiaau Ba
oxupwura (;) 6enrucu Kyumnnbd enrep tyrmadacu 6ocunaaun.  Opauit
udonanapHu KUNMaTIapuUHUA XUCOOJIalll y4YyH KyHUJard CoHjJap Ba amal
oenrunapuaan GhonaagaHuIaIu:

1) pakamiap - 0,1, 2,3,4,5,6,7,8,9.

2)  apudmetuk amaymiap - +, -, ¥, /, N éku **, 1.

3) MyHoOcabar amayiap - >, <, >=,<=, =, <>,

4)  MaHTUKWW amayuiap — aHJ, Op, HOT.

5)  Maxcyc 6emrunap—(,), [ 1, {.} @, # $, & %

6) Ilu — m conn, HHPUHUTH — yekcus; ['aMmma — Didnep y3rapmacu; Tpye, dajice
— MAaHTUKUU y3rapmaciap,

Ndonanu connanamtupuin Ba OUpiIamTHpHUII

Maple na matematuk (hopmyajdapHH aHATUTUK aIMAIlTHPUIIUIAPHA YTKa-
3UII Y9yH KOHT UMKOHUSATIAp MaBXyJ. YJapra CoQAaIalliTUPHIIN, KHCKAPTUPHIII,
KyIauTyBUWJIApra aXpaTULl, KaBCJIApHU OYMII, PACMOHAJI KACPHU HOpPMaJl KypHU-
HUINTAa KEJITUPHUIN Ba XOKa30 IIMyHTa VYXIIam KYyruiad amMaulapHu KEITHPHUII
MYMKHH.

Anmamtupuin  Oaxxkapuia€TraH MareMaTtuk —QopMmynanap Kylujaaruya

&unagu: > :=p1=d2; Oy epma 1 — wudbomanmHr wHxTUEpUN HOMHU, (] —
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(dbopMyIaHUHT Yall TOMOHHHHHT IAPTIIA OeNTHIaHWIHIIH, (2 — GOopMyTaHUHT YHT
TOMOHWHUHT MAPTIN OSITHITaHWITUIIIH.

Ndomanuar YHT TOMOHWHU axpaThin pXc(rdoa) , yarm TOMOHUHH aXKPATHIIT
nxc(ex) Oyipyru opkanu 6axxapuiaad. Macaas:
> i:=a"2-0"2=C;
i : =a2-02=C
> nxc(eK);
a2-62
> pxc(eK);
C

a/0 KYpUHMINIKMIA pacHOHAN Kacp Oepuirad Oyica, y XoJiJla YHUHT CypaTy Ba
MaxpaKMHU aXpaTuil Moc paBumga Hymep(udoma) Ba aeHom(udonaa),
OylipykJapu épaamuia oaxxapuiaan. Macanas:
> p:=(a"2+06)/(2*a-0);

> Hymep();
a2+0
> nenom(b);
2a-6
Nxtuépuii ndonaga kaBcaapuu ound uumkum exnani (udopa) Oyiipyru
OunaH amainra omupuiagu. Macanas:

> Hi=(x+1)*(x-1)*(x"2-x+1)*(x"2+x+1);

> exmnan(i);

exmaHa OyipyFu KyIMMuYa [apaMeTrpra era OYJIuWIIM MyMKUH Ba Y
KaBCJIApHU OYMIIIA MABJIyM Oup U(oJanapHH Y3rapuilcu3 KOJIUPHUIL MyMKHH.
Macanan, 18X +ex-ii2 uponaHuHr xap Oup KyImMIyBYMCHHH (X+a) ndomaara

KYTIAUTUPUI Tajnad KuiduHTaH OVicuH. Y xosjga OyWpykjap caTpu KyWUJIarvuHH
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&3u1 Kepak Oymaau:

> exmana((x+a)* (H(x)+texm(x)-i"2), (x+a));

Maple myxutuaa kymnxasn cudaruga Kyiuaara ndojia TyIryHUIaIu:

Kynxanmapuuur  koddUUIMEHTIapUHU ~ aXpaTuil  Y4yH  Kylujaaru
GyHKIUSAIAp UIUIATHIIAIN:
[ coedd (1, X) — Kymxaaaa x onguaard KodGPUImeHTHN aHUKIIaiau;
O coedd(m,X,H) - H-TapaXkaand Xaj oJauaard KodPUIUMeHTHN aHUKIIai I,
O coedd(m,x"H) - Kynxaana X H oaauaaru Ko3GOUIMEHTHE aHUKIaNn I,
[ coedde(m, X, bTh) — X Y3rapyBunra TErHILIIM Oapya y3rapyBUmiIap oJiauaaru
KO3 UIIMEHTHU aHUKJTAMIH.
MucoJsuiap.

> p:=2*x"2 + 3*y"3 - 5: coeff(p,x,2);

> coeff(p,x"2);
2
> coeff(p,x,0);
3y*-5
> q:=3%a*(x+1)"2+sin(a)*x2*y-y"2*x+x-a:coeff(q,x);
6a-y*+1
> 5 1= FRYA2XYN2+2FvFYN3;
s:=3v2y2+2vy?
> coeffs(s);
3,2
> coeffs(s, v, 't");
2y°,3y?
>{;
2

Vv,V

Icoeff- ¢yHkumscn kynxagHuar karrta , Tcoedd - GYHKIHUICH KHUUK
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kodhbuIMeHTHHY aHuKIanau. by ¢yHkuusaap Kyhiugarnda oepunamu: lcoeff(p),

tcoeff(p),

Icoeff(p, x), tcoeff(p, x), Icoeff(p, X, 't'), tcoeff(p, x, 't").
MucoJiap

> 5 1= 3FyN2FWA3RXNM+]

s=3vvwixt+1

> |coeff(s);

3

> tcoeff(s);

1

> |coeff(s, [v,w], 't");
3x*

>t

viwe

degree(a,X);— GyHKUMACH KYIXaIHUHT OHr  IOKOPH  JapakacHHHU,
Idegree(a,x); — GyHKIMACKH DHT KUYMK JapayKaCUHU aHUKJTalTH.

Yxmam xaaaapan nxyamaan.Kacpan uppannonaankian KyTKapuun

MaremaTtuk Maple sistemasida | Natija

kypunuiaa é3unumu | yozilishi

64/24 > 64/24; 8
3

5/8+4/7 > 5/8+4/7; 67
56

2+9/5 > 2+9/5; 19
5

4+8/2 > 4+8/2; 8

Mucou.

> evalf(456/789);

5779467681

> evalf(456/789,35);
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07794676806083650190114068441064

VY3rapTum KUpuTWIManIurad KOHCTAaHTAJIAp KyWHWIIATH KaBAJIIAa KENTUPHUIITAH.

Koncranrta Manocu
Catalan ZX: (&
= @+)" e masocH TakpuOuii ounan 0,0qtoyttorw. ..
TEHT
False «EIIFOH» MaHOCH OyJ1 y3rapyBUmMIapy OWJIaH WITUTAITaH/a.
True «YUH» MaHOCH OyJl y3rapyBunjapy OWJiaH UIIIaIraHaa
Fail Yu wManTUKIM  QYHKIUSJIApHA —XHcoOdamaa  YITUHIITH

MaHOHM Ounaupuiaa ¢hoiaananuiaim.

Gamma Diinep KOHCTaHTacH

y = |imZ(1— In(n))~ 0.5772156649.

=

Pi n=3.1410’9g°60°4...

I Magxym OHpIuK V-1

Infinity Yexcuzmug X

MaHOCH  KaWTaJaH  aHUKJIAHAJuUraH  KOHCTaHTajap Oy  uWIuIam
MporpaMMalapHUHT TapaMeTpiapuHu OepajuraH KOHCTaHTaIap. DHI MYyXUM
KOHCTaHTa Oy XHCOOJIAIUHWMHI aHUKJIUTWra Tacup €Taju: JAWTUI Ba OpAep.
BupvHIIM KOHCTaHTa-y3rapyBIIM HYXTaJIW COHJIAP OPACHAATd aMaJUIapPHUHT
MaHonu uudprapuu Oungupaau. Xed KaHmal xabap Oepwimaca yHaa y VH
MaHocuHu Owigupaau. Koncranta opaep GyHKUMSHM Teljgop Karopura
TapKaTraHjard a30JIApUHUHT COHUHU aHMKIaau. (Xeu KaHaai xabap 6epuinmaca
YH/Ia Y OJITUTA TEHT)

Haszopar y4yH caBoJjuiap.
1. Kanpnaii MmaTeMaTuK makeTiapHu Omnacu3? YiapHUHT Bazudacu HUMa?
2. Maple MyxuTu HUMa y4yH MYJDKajIaHTaH?

3. Maple MmyxuTHn Kanaail uira Tymuapuiaan?
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4. Maple MyXUTHHH UIITa TYIIUPULI YUYYH 3apyp NacTypUil Ba TEXHUK TAbMUHOT
KaHaal Oynuim kepak?

5. Maple MyXuTHHHHT acOCUN UMKOHUSTIIApH KaHaani?

6. Maple MyxuTn OWHACMHUHT YMYMHH TY3WJIUITUHA aUTHO OEpHUHT.

7. Maple MyXUTHHHHT TOPU30HTaJl MEHIOCUHHUHT TapKUOWW  KHCMIIApU
HUMajapaH noopar?

8. Maple myxutnma MyJ0KOT TapTHOM KaHaai Oaxkapuiaau?

9. Opawmit xucobnanuiap KaHma oaxapuiaan?

10. Maple myxuTu acocuii aeMeHTIIapyu HUManapiad nuoopart?

11. Kanpait ctonagapT dyHKOusIapaad ¢oigaranuiaam?

12. Maple myxuTtuma Kangail MuKIopiapaan Gonaananviam?

13. Maple myxutuaa xapguu Gopmynanap KaHjaail KupuTuiaan?

14. TIpocent (%) Genrucu HUIMA y4yH UIILTATATIATN?

15. MarxCax MyXuTH acOCHH dIeMEHTJIapy HUMajapaaH noopar?

2—-Mavzu: MathCAD Ba Maple Tusumiiapuaa rpadguka 3j1eMeHTIapH.
Pexa:

MathCAD Ba Maplena ¢pynkuus rpadpuru napaMmeTpiaapuHA CO3Jall.

MathCAD Ba Maplena nkku Ba y4 y14oBiu rpaduka.

AHnMarnus.

> W e

MathCAD Ba Maplena gactypiaii 3ieMeHTIapHu.

Tasinu wuoOopanap Ba TymyH4yajap: Marematuk tusuM, MathCAD

Maplena, hpyHKIMs, UKKK Ba y4 VITYOBIU rpaduKa aHUMAIHs, JacTypJIalll.

1. MathCAD Ba Maplena ¢pynkuusi rpaguru napaMmeTpiiapuHu co3J1all.

N | Komannanap I'paduru YU3UIIAUTaH
byHKIHS

1 | plot(f(x),x=a..b, y=c..d, parametrs) f(x),x=a..b, y=c..d

2 | plot([y=y(t),x=x(t),t=a..b], parametrs) y=y(t),x=x(t),t=a..b
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3 | implicitplot(F(x,y)=0, x=x1..x2, y=y1..y2) | F(x,y)=0, x=x1..x2, y=y1..y2

4 | implicitplot(F(x,y)=0,G(x,y)=0, x=x1..x2, | F(x,y)=0,G(x,y)=0, x=x1..x2,
y=y1.y2) y=yl.y2)

5 |inequals({fl(x,y)>cl,...,fa(x,y)>cn}, fl(x,y)>cl,...,fa(x,y)>cn
x=x1...x2, y=yl..y2, options).

6 | plot3d(f(x.y), x=x1...x2, y=yl...y2, | f(x,y), x=x1...x2, y=yl...y2
options)

7 | plot3d([x(u,v), y(u,v), z(uyv)], u=ul..u2,|x(u,v), y(uVv), z(uv), u=ul..u2,
v=v1.v2) v=vl.v2

8 | implicitplot3d(F(x,y,z)=c, x=x1..x2, | F(x,y,z)=¢c, x=x1..x2, y=yl.\y2,
y=y1..y2, z=z1..z2); z=71..22

9 | spacecurve([x(t),y(t),z(t)],t=t1..t2) X(0),y(),z()] t=t1..t12

10 | animate ,animate3d AHUMacHs SpaTuI

HNxku yayosiau rpagukiaap

Maple na omikop, mapamMeTpuK, OIMIKOpMAC KYpUHUIIAA OepuiiraH OMp Ba WUKKHU

y3rapyBunian GyHKIUSUIADHUHT TpadUKIapyd HUXOSATAA YAPOWIN YU3UII MYMKHH.

b(x) omxopdyHkusHn Ox YKUHUHT Kecmacuga Ba Oy VKUHUHI KecMacuia

rpadguruan  ym3uim  yuyyH TwioT(d(x),x=a..0, ¥=c..1, mapaMmeTpc) KOMaHJacu

UIuIaTUiIaau, Oy epAa mapameTpc-TacBHUPHU OOMIKApHUII YUYYH HIUIATUJIAJAWTaH

napamerpiaap. Yiap KyhuaaruiapaaH uoopar:

Ne | ITapameTtp MabHOCHU

1 | title="text” TacBupra HOM Oepuill, HOM JIOTUHYA OYJca
npo0esncus

2 | coords=polar Kyr6 koopauHaTmapura yTuii, €é3mamaca JeKapT

K.C.

axes=NORMAL
axes=BOXED
axes=FRAME

-oqumii Yimap \\ KoopauHara yKimapuHu Oepuiin
-IIKAJIAJIA YKJIap

-VKJIapHUHT OOIIM KyiH dar Oypyakia




Mamemamuxaoa uH@opmayuor mexHoI02UsAIAD

axes=NONE -VKJ1ap uyK

4 | asaling=CONSTRINED -yKJ1apra Oup Xuja MacmTad OepHii

asaling=UNCONSTRINED | - ykmap macmtabu oiiHa y1daMura Moc

5 |style=LINE -4M3UKJIap OWJIaH YUKAPHIILI

style=POINT -HyKTajap OUJIaH YMBapHIII

6 | numpoints=n (n=49 | - xucobaHaUTraH HyKTaJIap COHU

berilmasa)

7 | color=rang nomi (yellow,...) | -un3uKIapra paar Oepuii

8 | xticmarks=nx, Ox Ba Ou yKiapja HyKTaJlap COHHHU OCpHII

yticmarks=ny

9 | thickness=n, n=1,2,... -UM3UK KAJIMHIUTHHA OepuII

10 | linestyle=n (n=1-uzluksiz ) | -4M3UK THITUHYU OEPUIIL, Y3ITYKCHU3, ITYHKTHP

11 [ symbol=s (BOX, CROSS, | - nykTanu OepaJuraH CHMBOJI TUITUHU OCPHIII

CIRCLE, POINT,
DIAMOND)

12 | font=[f,style, size] MaTH mpudTH TUOUHU Oepul, f- mpudt HOMU:
TIMES, COURIER, HELVITICA, SYMBOL,;
style- shrift stili: BOLD, ITALIC, UNDERLINE;
size- mpudT yaaamu

13 | Labels=[tx,ty] Ox ga tx, Oy ga ty ne6 é3umra pyxcat Oepuir

14 | discont=true Yekcn3 y3WIMIUIAPHM  TacBHpJAIra pyxcaT
oepuir

[Inor xomanmacu Epmamuma Y=f(X) GYHKIUS  MMapaMeTpuK KYPHHHUIIAA
x=X(t),y=y(t) G6epwica xam rpaguruH1 YU3UII MYMKHH:
plot([y=y(t),x=x(t),t=a..b], parametrs).

Omxkopmac kypuHuIAa Oepuiarad GyHKuus rpaMruHy YU3UII

F(x,y)=0 omkopmac KypuHulga Oepuiaran (yHKUUs rpadUraHyd YU3HIL YUyH
IUIOT MAKETH/IaH UMILTMCUILIIOT KOMAaHIaCH WIIaTHIIAIH:

>implicitplot(F(x,y)=0, x=x1..x2, y=y1..y2).

TacBupra komeHTapmiiniap Oepum plots nakeruaa textplot([xo,yo,’text’],
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options) KoMaHAacH EpaaMua TaCBUpIA

X0,y0 KOOpJAMHATAIHN HyKTaJaH Oonutad’text’ KOMeHTapuHCHHI YUKAPHIIA TN,
butTa TacBupaa 6up Heva rpaMKHU YMKAPUII

bab3an OutTta rpadukaa Oup Heua rpaduk OOHEKTIApHM >KOMIAIITHPHUII 3apyp
oynanu.

Macaian,> e:={x"2+y”"2-10=0,x*y"3-y-4=0}.
with(plots):implicitplot(e,x=-10..10,y=-10..10);

bynpaait rpadukiap yM3ui TeHraaManap CUCTEMACHHM €4rIIa Kepak OyIaau.
SHa mmoT KoMaHmacw OWslaH YM3WITaH rpadukka TEXTIUIOT KOMaHAacu OuiIaH
spaTWiIrad €3yBHU KYIIUII Kepak OYJICHH. Y X0J/1a KOMaHJAIApHUHT HaTUXKajdapu
V3rpyBumiapra Oepuiiaid, CYHT TUIOT NMAKeTUHUHI KOMaHJAcu AUCIUIall OpKajiu
HKpaHra YuKapwiIaJiu:

>p:=plot(...): t:=textplot(...):

> with(plots): display([p,t], options);

Cupran yn3n.OmKop KYpMHUINAA OepuJrad CAPTHA YH3HIIT

z=f(x,y) omkop xypunuimga Oepwiran cuptHu uwmsum yuayH plot3d(f(x,y),
x=x1...Xx2, y=yl...y2, options) komaHmacu wuILIaTHIaad. I[lapameTpiapHUHT
MabHOJIAPU KyHHUIaruya:

Ne Ilapamerp HoMun  MabHOCH

1 x=x1...x2, rpaduk yn3unaéTran coxa
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y=yl...y2
2 light=[angl1, (angll, angl2)- nykranuHr chepuk KoOpAHHATANIApH, Oy

angl2, c1, c2,c3] wykraman panriapu (cl, ¢2, ¢3) ra TeHr OyiraH épyFIHK

HYpHY TOBJIaHAIU

3 style=opt yu3MaHuHT cTUHKA Oepaan, POINT — HykTa yuyH,
LINE — umsuk yuyn, HIDDEN — uu3uknapu yunpuiran
TVyp yuyH, PATCH - rtynaupyBun, WIREFRAME —
yu3uKiIapu Kypuamac TypHu yukapum, CONTOUR —
CupTHUHT y3rapmac KUiiMaTiiapu coXacH,
PATCHCONTOUR — rtynmupyBurn Ba CHPTHUHT
y3rapMac KuiiMatiiapyu COXaCuHU Oepui.

4 shading=opt TYJIIMPYBUMHUHT MHTCHCUBIMK (GYHKUUACUHH Oepajiu,
YHUHT KUHMaTH o/1aTaa XyZ ra TeHT

5 NONE OysanMaraH CUpTHH OEpHILI

IHapameTrpiau KypuHUIIIA OepUJITaH CUPTHH YM3HII

[Mapamerpim X=X(u,v), y=y(u,v), z=z(u,v) xypuHHIIIa OCPUITaH CUPTHU YH3HIII

y4yH KyHUJard KOMaHaa MaBxy/I:

plot3d([x(u,v), y(u,v), z(u,v)], u=ul..u2, v=vi..v2);

OmkopMac KYpUHHIILIA OePUIITaH CUPTHU YHU3HIII

Omkxopmac F(x,y,z)= ¢ kypunumiaa Oepuirad CMpTHU YU3UIT YUYH IJIOT MaKeTUra

Kapaluiy KyWn1ara KOMaHaa MaBxKy/I:

implicitplot3d(F(x,y,z)=c, x=x1..x2, y=y1..y2, z=z1..22);

Da30BUH YM3UKJIAPHU YU3UIL

®dazoBmii x=X(t), y-y(t), z-z(t), tl<= t<=t2, uyM3WKIapHUA YM3MII Yy4yH plot

MaKeTUra Kapanum KyWn1ara KoMaHaa MaBxy/I:

> spacecurve([x(t),y(t),z(t)],t=t1..t2);

I'padukaapan WHTEpakTHB Yycyaaa uwwmsmm | 00ls>Assistants>Curve Fitting

KOMaH/IaCHHU Oepcak yimdy oiHa YUKAIH:
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= Curve Fitting Assistant |
Enter data points belows

Independent Yalues () Dependent Walues [Tx)])

Jo |-

I fo

I2 E

I2 Is

[+ |15l

Current Page I1— | Frevious Page I Mext Page I
Clear I Cancel I Help I Fit Curwe I

OyHKIMS KHIUMAaTIIapy JKaIBAJIA Ba YHU UHTEPIIOJSICUIIAI YCYJIMHU OepaMu3:

ElCurve Fitting Assistant x|
“ertical range: I-QJS .. |79is Defautt | Plot Paint= |
~Palynormial Interpolation

Plot |
124 ~Rational Interpolation
i |
4 Select the degree of the denominator: | 2 | Plot |
4 u] 4
a4
7 —Splines
1
Select the degree of the spline: 1 ¢ 1
4 1 5
Least Square:
Erter an expression in x Ia*x +h Plat
nr T T T T T T T T T T T T T T T T T T 1
1 2 3 4
-é: i Thiele Interpolation
¥
Plot
piecevvise(x = 102,-1+50051 %2 x = 352 -50051 4051 *oe+ 1 B T2 3 = SU2,-95051 +36051 *x+205%%2 2 = T2 2104 7-524051 *x+50M 7522 -T6:31 151 +4 208051 *x-526051 *2)
Crone | Edit Points Help | Cancel |

Koopaunara cucremajapuHu OeJIruiiani.

f,(x,y)>c, f,(xy)>C,,.., f,(X,y)>C, TEHHICHU3NUKIAp OWIaH OCpWITraH COXaHU

YU3WII YIYH IIUIOT IMaKCTU/IaH MHCKYaJl KOMaH/IdaCHHHU HUIJIATUII KCPaAK:
inequals({f1(x,y)>cl,...,fn(x,y)>cn}, x=x1...x2, y=yl..y2, options).

— optionsfeasible=(color=red) — wuku coxara padr Oepuii;

— optionsexcluded=(color=yellow) — tammku coxara panr Oepwiir;

— optionsopen(color=blue, thickness=2) — coXaHWUHI OYMK YerapacHHH YU3UFH

YYYH pPaHT Ba YU3UK KAJIWUHIIMTMHA 6epmu;

--optionsclosed(color=green,thickness=3) — coxaHMHT €MUK YerapacCUHH YHU3HFU
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YUyH paHT Ba YN3WK KATWHJIUTHHU OCpHIIL;

Taxkpopaanum Oyipyru (Sikl onmeparopm)

| for <uom> | | from <udoma> | | by <udoma> | | to < udoma > | | while < udoaa > |
do < Oylipykiap kerMa-ketauru > end do;

€K1

| for <mom> | | in < udona > | | while <maptt> |

do < Gyiipykiap ketma-ketaurd > end do;

Macanan 6 nan 6onutad 10 raua 6ynran >xy(T COHJIApHU SKpaHTa YUKAPUHT.

> for i from 6 by 2 to 10 do print (i) end do;

16 nan xatta 6ynmaran 11 nan 6omad TOK COHIAPHUHT MUFUHIIUCUHUA TOTIUHT.

>  tot:=0;

for i from 11 by 2 while i <16 do

tot :=tot +1i
end do;

tot =0

tot =11

tot =24

tot =39

bob:=[1,5,7] p¥iixaTuaaru saeMeHTIApHH KYIIIHHT.

> tot:=0:;
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for z in bob do

tot:=tot+z
end do;

tot =0

tot =1

tot =6

tot =13

1, X,¥,0"2, 3 s1eMeHTIapHU KYNaUTUPUHT.

>  tot:=1;

forzinl, x,y,q"2,3do

tot := tot*z;
end do;

tot =1

tot =1

tot =x

tot =xy

tot =Xy g

tot =3xyq’
>

> rnd:=rand(1..100):
> A:=array(1..4,1..5,[]):

>forifrom1lto4do
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> for jfrom 1to5do

> A[i,jl:= rnd():

> end do:

> end do:

> print(A);
264 9 12 52 257
? ?
?72 90 18 43 557
? ?
240 17 70 52 817
? ?
287 34 85 9 687

Tapmoxkaannm Oyipyru(1IapT/in oneparop)
If <mrapt> then <Oyiipyk>
| elif <mapt> then < Oyiipyk > |
| else < OyiipyK > |
end if

if *( maprt, poct Oynranma OaxapunaguraH OyWpyk, EnroH OYyaranna

OaXkapuagurad OyHpyk)

>a:=3;b:=5;
a=3
b=5

> if (a> b) then a else b end if;

> 5*%(Pi + if (a > b,a,b));
5p C 25
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> x :=if (a> b,NULL,b);
X=5

>

> a:=2;b:=6;c:=1;

> d:=b"2-4*a*c;

> if d>0 then (-b+sqgrt(d))/2/a,(-b-sqrt(d))/2/a
> elif d=0 then -b/2/a

> else print("Deystvitelnix korney net !11")

>end if;
a=2
b=6
c=1
d =28

K gc %\/7 K g K %\/7
Proseduralar
proc (dopman y3rapyBuuniap)
local noxan y3rapyBuniap;
global rioGan y3rapyBumnap;
description u3ox;
POCeTypaHUHT TaHACH

end proc

>

> A:=proc(a::algebraic,b::algebraic,c::algebraic)
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> |ocal d;

> description ' KBagpar TeHIJIaMaHH equin ']
> d:=b"N2-4*a*c;

> if d>0 then (-b+sqrt(d))/2/a,(-b-sqrt(d))/2/a
> elif d=0 then -b/2/a

> else print(' Xakukuii nwiaam éx!!!")

>end if;

> end proc;

A = proc(a:algebraic b:algebraic c:algebraic)
locald;
description"Kvadrat tenglamani yechish"
d=b"2K 4*a*c
ifO! dthen
1/2* (Kb
C sgrt(d))/a, 1/2* (Kb K sqgrt(d))/a
elifd = 0then
K1/2*b/a
else
print(Hagqiqiy ildi yoq !}
end if
end proc

> A(L,2,K9):
K1C /10, K 1K /10

> |c:=proc(s,u,t,Vv)

description *'linear combination of the arguments™;

s*u+t*v
end proc;
> lc(1, 2, 3,4);
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Ic =proc(s, u, t, v)
description”linear combination of the arguments”
s*uC t*v

end proc

[EEN

> with (plots )

p:=proc(x, Y, z)
if x"2<y then x"2+y~2 else x-y end if
end proc:

implicitplot3d(p, -5..5, -5..9, 0..30);

Maple Oymaknu dysknusutapaan QoilgaiaHUIl MakKcaauia Maxcyc piecewise
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byHKIUsACH MaBXy a1 OVIu0, y KydHuIary nmapameTpiiapra ara oyinaau:
piecewise(interval 1, ifoda_1, interval 2, ifoda_2, ...,interval_n, ifoda_n [, ifoda])
Oxwupru ndoaa Ma3Kyp HHTEpBAIIAp/IaH TAITKAPUIATUCH YIyH XHCOOIaHa U

>
p =v-O piecewise(v! 0,Kv,vO 0, v):
plot(p(v), v =-1..1, scaling = constrained);

Ha3zopart y4yH caBoJuiap.
Maple Tusumuga ndoaaHUHT YHT Ba yarl TOMOHJIAPH KaHIai axpaTuiaan?
KacpHuHT cypat Ba Maxpaky KaHJal axxpaTuiaan?
Ndonana kaBcnapau 04nb YuKHII OyUpyFu Kaiicu?
Kacpnapau HOpMan xoJira KeATUPHUII KaH1al Oaxapuiiaan?
Maple Tu3umuia kynxamiap Ouaad uiuiam OyHpyKIapuHA alTHO OCpHHT.
Maple Tusumuma ndoaanapHu CoAIATAMTHPHILN OYHPYKITapH KaHai?
Maple Tusumuna GyHKIUsIIap Tpaduru TEKUCIUKIA KaHIal XOCHT KMITHHAI?

Maple Tu3zumuna ot OyHpyFUHUHT aCOCH TapaMeTpiIapuHu aiTHO OCpUHT.

© 0o N o g R~ W DR

MathCad tu3umuna ndomanapHu coaaanaITHpUIn OyHpyKIapyu KaHaai?
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10.MathCad Tusumuza daszona byHkusuiap rpaduru KaHaan XOCHI KHIHHaIA?

3-Mavzu: MATLAB TH3uMHIa MaTeMATHK aHAJIU3 MacAJaJTapPUHHI €YHUIII.
Pexa:
MatLab tuzumu Ba yHUHT UHTEpdEicH.
Matematik Tu3nMuga MaTeMaTrK udoaanap Ba GyHKIUIAD.

MatLab TU3UMHU A MATCMATUK aHAJIN3 MaCaJlaJIapyuHKU CHHIII.

> w e

GeoGebra UKKH Ba y4 YI4OBIH rpaduka.

Tasinu Tymynuyanap: Marematuk Tu3uM, unTepdeiicu, Pemyce, Maple,

MathCad, MATLAB, ¢pyukuusinap, muddepeHiyan TeHriiamanap.

1. MatLab Tu3umu Ba yHUHT MHTepQeiicu.

MATLAB - MathWorks, Inc.(http://www.mathwork.com/) kommauwusicu

MaxcyJoTH OYnu0, IOKOpH Japa’kajard WIMHN-TEXHUKABUWA XucoOJanuiap y4dyH
IOKOPH JIapakajiard TUJIHU y3uia Myx)accamnamtupran(2940 gosnap).

MATLAB nunr 6upunuun aBnogan XIX acpuunr 70-vinmmpuna Hro-Mekcuka Ba
Cranadopn yHUBEpcUTETIapua spartwiradn Oynub, kagBaiap (maTpuca)
Ha3apusACHUra Ba YM3UKJIM aaradpaHu XUCOOAlll yuyH MYJIXKaJJIaHTaH.

by maBpma Ilackanm pactypriam TUIWAA YW3HKIM anrebpacura OaFuIUIaHTaH
Jlunnack Ba Eucnack - amanuii gactypiap nakeTu (aoj pyuBOXKJIaHTaH Ba UILIA0
YUKHUJITAH.

Xozupru MATLAB TU3UMHUHUHT UMKOHJIAPU YHUHT OUPHHYM aBJIOIUIATU
BepCHUSICHIAH Kypa aHYa pUBOXJIAHMO, MYXAHIUCIUK Xamjaa  HWIMHUHU
MVyJDKaJUIaHTaH IOKOpH caMapalyd aJIropuTMuK Tuira ainanrai. MATLAB
éplaMuia MaTeMaTUK XucoOjaml, WiIMHA rpaduKaHu TacBHpJall Ba MaxcCyc
OMepacuoH TU3UMHHUHI MYXUTHZAA JNacTypiam MyMKuH. byHna Gapua macananap
Ba YJIAPHUHT TaBCU(DIAHUIITN MaTEMATUK TaBCU(IIAITa XaM SIKUH.

MATLABHuM Kyiinaaru KynaaH-Kyn coxajapaa KyJulall MyMKHH:

MaTeMaTHKa Ba XucoOJall;


http://www.mathwork.com/
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AITOPUTMIIAP UIILIA0 YMKUIIJIA;

xucoOan Taxxprudacuia, UMUTACUSIIIU MOJIEIUIAIl, MAaKeTIap TY3HIIL;
OepuiTraHIiapHu TaxXJIWJUIAL, HATHKAJIAPHU YPraHUI Ba TACBUpJIALL;

WIMHUHN Ba MyXaHJIMCIUK rpauKacua;

doiinaTaHyBYUMHUHT XyCYCHIl MyXUTH OWIIaH OMprajivkaa amMaiuil JacTypliapHH
SPATHIILL.

MATLAB — 6y unrepdaon tuzumaup. MATLAB HuHT acocuii 00ieKkTH —
MaccuB (KaJBajUIM KaTTalWK). byHAa ’kaJBayulM KaTTAJMKHUHT YiIYaMJIapuHU
aHUK KYpcaTUIIMHM Tajnad KwinHMmaiiau. Hatwxkana sca, Kym Typaaru BEKTOPIU
MaTpucanu xucoousam Macanapuau “C” €ku “@oprpan” AacTypiail TUIUIapUa
SApaTULIIAH Kypa ’KyJa T€3 XOCHJ KHUJIMHAIH.

Matematuka paHUHUHT Bazudanapuaan oupu Oy OJUM Ba MyXaHAKMCIapapo ajoka
tunuaup. Matpucanap, auddepeHnuan TeHraaManap, Oepriraniap xajasajjiapH,
rpadpuk uyusmanap — OymapuuHr Oapuacu MATLAB pa, xampa amanuii
MaTeMaTHKaaa KyJUIlaHWIauraH OOHeKT

Ba Ty3unMainap. C, C++, XKaBa Ba Ooilika TWapaa €3uirad npoceaypainap Ousiax
WHTErpacusialll UMKOHUSATHA MaBXy/I.

MATLABHunr Oupunumn asinoaun XIX acpuunr 70-iimiapuga Hro-
Mekcuka Ba Cranadopl yHHMBEpCHUTETIApUAa spaTuiaradn OynuO, xaaBajiap
(MaTpuca) Ha3apusCcHUra Ba YM3UKJIM alrabpaHu XucoOall yayH MYJbKaJUTaHTaH.
by nmaBpnma Ilackan pactypiam TUIMAAQ YU3MKIM ainreOpacura OaFuIIaHTaH
Jluanack Ba Eucmack - amanuii nactypiap maketu (Haos puBOXKIAHTAaH Ba UIIA0
YUKWJITaH.

Xo3upru Matlab tu3uMUHUHT UMKOHIApH YHMHT OMpPHHYHM aBJIOIUAArd
BEpCUSICUIIAaH Kypa aH4Ya pUBOXKIAHUO, MYXaHIUCIUK, Xamaa, WIMUN
MYIJKaJUTAaHTaH FOKOPY caMapaiiy alfOPUTMUK THUIITa aillaHraH.

MATLAB épnamuna maremMaTUK xXucoOuiail, WiIMUNA TpaduKaHU TacBUpJaIl Ba
Maxcyc OINEpacHoH THU3UMHUHT MYXUTHAA HacTypiaml MymKkuH. byHma Oapua
Macajiajiap Ba yJIapHUHT TaBCU(IAHUIIIN MATEMAaTUK TaBcU(IIaIra Xam siKiH.

MATLABHM Kyiinaaru KynaaH-KyIl coxajgap/a KyJulal MyMKHH:
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- MaTeMaTuKa Ba XUCOOJIall;

- NrOpUTMIIAp UILIA0 YUKHUIIIIA;

- XucoOuamt Taxprudacuaa, UMUTACHSUIIA MOJIEJUIAI, MaKeTIap Ty3HIll,

- OepuiiraHJiapHu TaxJIMJUIAI, HATH)KAJIApHU YpraHuUIll Ba TaCBUpJIALI;

- WIMHIA Ba MyXaHJUCIIUK rpadukacuia;

- ¢oiifaTaHyBYMHUHT XYCYCMH MYyXUTH OwiaH Oupramukia amMaiuid
JACTypJIAPHU SIPATHILL.

MATLAB — 6y untepdaon tuzumanp. MATLAB Hunr acocuit 00iieKTH — MaccuB
(CkamBayM  KaTTalMkK). byHnma >kalBaiM KaTTAIMKHUHT ViIYaMJIapUHU aHUK
KypcaTUIIMHK Tajnad KuivHMaiau. HaTwkana eca, Kynm TypJard BEKTOPIU
Matpucanu xucoonam macanaitapunu “C” €ku “Fortran” mactypiam Tuuiapuaa
ApaTUIJIaH Kypa XKyJa Te3 Xocull KuiauHaau.Matrisalar, differensial tenglamalar,
Oepuiirannap >xkajaBauiapu, rpaduk ynzmanap — oynapuunr 6apuacu MATLAB na,
XamJia aMaIuii MaTeMaTHKaga KyJJaHUIaAurad oOMeKT Ba Ty3HiIMalap.
[llynunrnek, MATLABHUHT yCTUBOp TYpraHjauIM - YHHHI MaTeMaTHUKa y4yH
MV IDKaJUTaHTaHJIMTUIaH KeJIUO YUKaIu.

MATLAB 6up BakTHHHT ¥3HJa XaM OMEPAaCUOH TU3UM, XaM JACTypJiail TUIUIMD.
TU3UMHUHT DHI KyWwIM TOMOHM IIyHJAH MOOpaTku, Oy JacTypiaml TUIuWAa Ky
MapTa KailTa HIUIaTiil MyMKHH OYIrad AacTypiap sipaTuil UMKOHUAHUp. bynapau
TYFpU TacaBByp Kuwiuil ydyH OupuHun HaBOatna MATLAB MUHITI Ounan
TaHUIUII MyXumaup. byHra Maskyp OWTHpYB ManakaBuil WITHUHT 1-000u
OarvIUTaHTaH.

doiinananyBun y3u xam M-daiin kypuHummuaaru GyHKIMs Ba 1acTypiiap spaTull
MMKOHUTA €ra.

JlacTypriap coHM Kymairan capu yinapHu cuH(uap OVitmya TakCHMIIall MyaMMOCH
KeauO YuKaau. YHIa yXmanm (pyHKUUJIapHU Maxcyc mamnkajapra »OoiaimTupHIL
Kepak OYymanu. by xapakat eca, Oepuirad macanangap €KM MyaMMOHHU €UUI Y4YyH
MYyIDKauTanran M-¢aiiiap KOJUICKCUSCH, ShbHM aMalluid JacTypiap MakeTiIapu
(AMALIY DASTURLAR PAKETI) koucencuscura onud 6opaau.

Amanuii nactypiap naketu — Oy HadakaT ¢oinanu GyHKIUATIAPHUHT TYTUIAMH,
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kyn xoapaa Oy JXaxon OViinua wuznaHunuiap oJud® OopraH OJMMIIAPHUHT
OJIMHTaH XOCUJIHIUP.

Kynnam coxacura kypa Oy M3maHumnuiap — OOIIKAPHUII HA3apusICH, CUTHAUIAPHU
KaiiTa uiuiamn, uaeHTuuKacusiam Ba 1y kabuiaap Oomika WyHamunuiap Oyiinda
oupnamrupunaan. bus ypranaérran The Student Edition of Matlab 0’z ichiga 3 xil
amaliy dastur paketlarini oladi. Symbolic Mathematics Toolbox, Control Systems
Toolbox va Signal Processing Toolbox. Ynapuunr 6apuyacu MATLAB onepacuon
TU3UMUJIA UIILTANIN.

Hatmxana eca,

- - xap 6up AMAJIMI JTACTYPJIAP I[TAKETH Xuco6namHuHr 10KOpH
aHukIuruHy TapMmuHIaigu. Matlab dasturiy tilida yaratilgan

- - M-¢pyukupsinapan sarn. AMAJIMA JACTYPJIAP TIAKETHcuuu
ApaTUIll YYyH YJIApHU Taxpup Ba TaxXJWJd KWIUII, KyJulam 1madiioH cudaruaa
UITATHIIL

The Matlab Notebook AMAJIMII IACTYPJIAP IIAKETH 6y — MS Word Gunan
oupra unutaigurad MATLAB onepacusi TH3UMUHUHT TUHAMHUKAIU UHTEpPEcH.
Maskyp AMAJINN JACTYPJIAP TIAKETU &pmamuna MATLAB tusumuna
unuiaiaurad  OaxapyBuu OyiHpykjiap xamia rpapuk TacBUpJIAp YUKAPUII
UMKOHMTA era OynraH wuHTepdaon maTHIM Xyxokariap sparwiani.Notebook
AMAJININ JACTYPJIAP TIAKETUnan ¢oitnananum Hatmwkacuaa M-kutobiap
spatwiama. by M-kutoOmap Oup tomonman MSWord mMatH MyXappuUpHHUHT
o XyxoKarinapu O0ynu0, Oomka TOMOHAAH — Y3 TapkuOujga HadakaT MaTH,
Oanku, Matlab TusuMunuHT OyiipyKTapuIaH Ba yIapHHHT HIIIIAI HATHKaJapyaaH
nboparaup.

M-kitob Word myxutnaa unutaiiauran “MATLAB” na sipatunran cceHapuit 1e0d
TYITYHTHPHUIIT MyMKHH.

Notebook AMAJINN JACTYPJIAP ITAKETUna MATLABHunAT XpicoOmamn Ba
rpaduK UMKOHJIApH OUPIIAIITUPUIIA]IH.

Notebook AMAJINI JACTYPJIAP TIAKETH opkamy KyiMaarn KypHHHIIIATA

uHTepa0J TEXHUKABHUM Xy XoKaTiaap spaThuiIain:
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€JIEKTPOH agabuéTnap;

CJICKTPOH MabJIyMOTHOMAJAP,

TEXHUKaBUI XUCOOOTIap Ba JOMUXAIAMITHPHUII anOOMIapH;

CJICKTPOH M30XJIap KUTOOIApH;

yi Bazudanapy, Kypc HIIM Ba OUTHPYB MajakaBUW HIUIapu Oyitnua
JoMuxanari.

Matlab Notebook AMAJINI JACTYPJIAP ITAKETHU texuonoruscu - MATLAB
tisumu Ba Word matH Myxappupu Vypracuiard JWHAMUK OepHIraHIapHUHT
anvainysu (DDE).

KnapunuiapHuHr KoMOMHAcusiCMHM Outra Oocumn Owran Matlab Oyiipyknapu
onaua Notebook — ka ro6opwmitamy, y epna popmatianaan Ba DDE — untepdeticn
OpKaJu

Matlab myxutrra XxucoOaaHuII yayH y3aTHIaId. XUCOOIaHTaH HaTHXKACH STHA
Notebook — ka kaiita aiipmim6, M-KUTOO/1a KOMIAII TUPUITIATH.

Notebook na MATLABHuHT HadakaT MaTHH, Oaiku rpaduk KYpUHHIIIATH
ax0opoTH XaM KYJUTAaHUJIA/IH.

“The Student Edition of Matlab” Tu3uMga eneKTpoH MabIyMOTHOMACH XaMm
Mapxyn. by Matlab Help Desk €pmammaa kartux auck Ba SD ROMparu
uHTEP(}A0N eNeKTPOH MabIyMOTIap OyIuMiapura, KylaHManapra, XyxxkaTiapra
MypoXkKaaT KWK MyMKUH. ByHUHT yuyH VIHTepHeTra ynanuii kepak emac, 0amku
Netscape Navigator éku MS Inter. Explorer Opaysepnapnan Qoitnananui
MYMKHH.

Maskyp kypcana MATLAB wmyxutun Ownan tanummuin, M-daimnapHu Taxpup
KWIYBUHU MyXappup, Uilrau coxa, M-daiinra etnd 6opuin iymiapu, daitn Ba goc-
KOOuFHM OwWiaH WIIami, XoTupaaaH QoinanaHull, yciayouit Ba Oomika axOopoT
OuJiaH MIUIall y4yH UHTEP(aosl yCyau OUilaH TaHUIITUIIA]IH.

NOTEBOOK amanuii gactypiiap naketu MyxuTuja uiuiail, M-KUTOOHU sipaTull,
OyHpYKJIapHU TYPYXJIAIITHPHUIN, KaTaK4yajJapHU XUCOOJAIIMII, XHUCOOJAITUIIT
HaTWKamapyu YCTUAArd amajuiap, COHJIApHW 4YHKapuml ¢opmaT, TpaduKaHu

yuKapuil Gopmartu OuiaH TaHUILTHUPaIW Ba Oy MaB3ynap OVitmua YKyB-yciyOuii
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MaTepuan Tau€piaHaiu.
MATLAB omnepacuon tuzumu (OT) — Oy kxynm Ttypmaru wunHtepdaon cyxodar
oWiHaJapuHUHT TyTuaMuaup. by cyx6ar oitnanap opkamu MATLAB Tamku nyHé
OwtaH anoka Kuiaau. boiikaya aitranma, OyHu Ou3 kenrycuaa “uHrepdeic” aed
aTanmus.
Unrtepdeiic — Oy “Oyipyk katopu’, doimamanyBun OuiaH cyx0ar; rpadux
uHTep(deiicu OpKaau HIIYM COXAaCMHHM Ba YHra oju0 Oopamuran uymu, M-
daitnapHu spaTyBUYHU Ba TaXpHup KUIyBUd Myxappup; ¢aitn Ba JJOC koburu 6unan
uIIai; OepuiiraHiapHd €KCIOpPT Ba MMIOPTIIAIL;, MablyMOTHOMara MHTepdaos
MypoKaaT KUJIHIIL;
MS Word, MS Excel Ba Oomka pgacTypiap OwiaH OepwiraH JIUHAMHUK
QJIMAIIMHYBUHY TabMUHJIAII.
By unTepdeiicnapauHr 6apyacu OOIIKapyB OWHA, MHCTPYMEHTAIIN MaHEN, UIIYU
COXaCHMHHU Ba YHTH 01u0O OopyBum iyn, M-(dalmapHUuHT MyXappupyu Ba Maxcyc
MEHIOJIap OPKAJIM aMaJira OIIMPUIIaIn.
MaTteMaTHK aHAJIU3 YJIeMEHTIAPH

Maple na numut, Xocuia, MHTETpaid Ba siHa 0ab3W aMajulapHU Oaskapulll
Y4yH HMKKM XWJI KOMaHJa MaBXyJ: Oupuja KOMaHaa aapxojl Oaxapuiaau Ba
HKpaHra HaTWKa YMKApWIaau, UKKHHYUCHIA eca aMmal OakapujiMaiyd Ba dKpaHra
KOMaHJIaHUHT ¥3u YuKapuwiaau, 0y Maple épaamuaa YKyBunra YKy yayH Kysai
XYXOKaT SIpaTUIl WMKOHHUSATHHU Oepagu Ba YHH OaXapWJIWIIM KCUMKTHUPHITAH
KOMaHJa €KM MHepT KoMmaHnaa nedunaau. Mkkama komanma Oup Xuu E3miIaju,

dakaTrrHa nHepT KoMaHAa 6omn xapd Owmian E3umnaau.

Aman Homu | {apxon baxapunuim Marematuk
Oaxkapuiagural KEUNKTUPUIITaH MabHOCHU
KOMaHJ1a KOMaHJ1a

JHMUT limit(f(x), x=a, par) | Limit(f(x), x=a, par) | limf(x)

XOCHJIa diff(f(x),x) Diff(f(x),x) of (x)

OX
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uaterpan | int(f(x), x) Int(f(x), x) I f (x)dx
AHUK int(f(x), x=a..b) Int(f(x), x=a..b) j’. £ ()dx
HHTErpan a

limit(f(x), x=a, par) komannacuaa TabUKii paBUIIIa KyWHIATH TapameTpiiap
mamxya: left-chap limit, right- yur mumur, real- y3rapysum xakukwii, complex-

y3rapyBuu KOMILJIEKC.

Mucominap.
1. >lelt(SIn(2*x)/x,x:0)’ \\ Ixi_l;QSinXZX
> limit(sin(2*x)/x,x=0); W2
sin2x _

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

X
Oxupru €3yBHUHT KyJIalJIUTU KYpUHUO TypHOIu.

6. > Limit(x*(Pi/2+arctan(x)),x=-infinity)= limit(x*(Pi/2+arctan(x)), X=-
infinity); W lim x(%+arctan(x)) =-1.
3. > Limit(1/(1+exp(1/x)),x=0,left)= limit(1/(1+exp(1/x)),x=0,left);

\\ lim

X—> 0_1+e1/X

>Limit(1/(1+exp(1/x)),x=0,right)= limit(1/(1+exp(1/x)), x=0,right);

=1

\\ lim

=0
x—> 0+ 4+ ellx
HMuTerpaniam BocuTagapu

Mucosutap. 1.

>Int((1+cos(x))"2, x=0..Pi)= int((1+cos(x))"*2, x=0..Pi); \\T (1+cos(x))*dx = gﬂ'

int(f, X, continuous)- koMaHa MHTErpajUIall COXACHIArH Y3WIHII HYKTaJapHHH
XucoOra oManIn.

Arap x=0..+infinity 6ynca xocMac UHTErpaiap XxucooOaaHaIu.

WuTerpanuu cornu xucoobmant yayH eBand(uut(d, x=x1..x2), €) — e-aHUKIHK,

KOMaH/1a UIIJIaTHJIagu.
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2. I(a):Te‘axdx:?,a>0(a<0,I(a)—>oo).

> 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.

00 —ax
_ . e -1

J.e ¥dx = lim —

0

X—> 0 a

> assume(a>0);
> Int(exp(-a*x),x=0..+infinity)=int(exp(-a*x),x=0..+infinity); \\Te"’“dx=§
0

Maple ma wHTETpaiLIa yCyJuIapuHu ypraTaaurad CTYACHT Maxcyc MakeT MaBxKy/I,
VHMHT €pJaMuja YCYJHHHT Xap OHp KaJaMud HMHTEPAKTHUB XOJAa HAMOWHII
etunaau. bynnai ycymmapra Oynakma® WHTErpajjianl WHIAPIl Ba Y3rapyBUMHHU
AIMAIITAPHUII YCYJIJIapH YaHTeBAp KUPAJIH:

intparts(Int(f, x), u) va changevar(h(x)=t, Int(f, x), t). Oxupru HaTHXKa

value(%) komanaacu OMIaH XOCHJ KHWJIMHAAHU. CTYJICHT [TaKeTUra Myposkaar

anbarta with(student) komannacu Ounan amainra omupwiaau. bup Heda mucon

Kypamus.
Aunddepenunanam oneparopu
1. Mucosnap.
2. > Diff(sin(x"2),x)=diff(sin(x"2),x); \\%sin(xz) = 2C0s(x*)X

3. > Diff(cos(2*x)"2,x$4)=diff(cos(2*x)"2,x$4);

4
\\;—4005(2x)2 = —128sin(2x)? +128c0s(2x)?
X
4
>simplify(%); \\68—4003(2x)2 = 256¢0s(2x)? —128
X

4
> combine(%); \\;(—4COS(2X)2 =128c0s(4x)

Maple na Inddepeniman onearop xam mapxya: J(b), Oy epaa ¢- aprymenta
Kypcatunamarad ¢yHkuus. Macanas,

>D(sin); \\cos
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>D(sin) (Pi): eval(%): W1

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

>D(f); Wx - 2%+ 369

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

OYHKIUSHA TEKIIAPUIIIA aBBAIO YHUHT aHUKJIAHUII COXACUHU TOTIHIIT
kepak. CYHT y3JIyKCH3JIMK COXACUHHU TOIHUII KEPaK.
OYHKIUSHUHT Y3JIYKCH3JIUTY Ba Y3UJIMII HYKTaJIapu
Kyiiugaru komangajap MaBkKyA:
iscont(f,x=x1..x2)- funksiya [X1..X2] kecMaa y371yKCU3JIUTUHU TEKITUPAIH, KaBOO
- true (ha) , false (yo’q) xypuHHMITa umkamm, kymitagan, X=-infinity..+infinity,
ya’ni butun sonlar o’qgida tekshiriladi.
discont(f,x) — pyHKIMSHUHAT 1- Ba 2-Typ Y3WIHUIN HYKTaJapUHA aHUKJIAII,
singular(f,x) - pyHKIUSHUHT 2-Typ y3WIWII HyKTaJApUHU aHUKJIAIIL.
by xoMannanap crangapt Oubnuorekanan peaauo(Hame), Oy epja HaMme-1Ty
KOMaHJajaapiaH OMpUHUHT HOMH, KOMaH/IacH OPKaIu YaKupwiaau. by xomma
eyumIIap TyrmiaMm ( ceT) KYpUHUILIA YUKAIU, OAAUN TEHTCU3IIUKIap €paaMuia
’KaBOO OJUII YUYH COHBEPT KOMaHAACH €pJaMua 1Ak Y3rapTUPHUII Kepak.
ExcTpemymuitap.
@OYHKIUSTHUHT JHI KATTAa Ba JHI KHYUK KHAMAaT/Iapu
extrema(f,{cond},x,’s’) - f(x)- ekctpemymra tekmmpmiaéran ¢pynkmus, {cond}-
Y3rapyBuura Kyuuiran yapriap, X-y3rapyBuH, bCh-eKCTpeMall HyKTaAJIApHU KaOyJ1
Kuiaaurad y3rapyBun. Arap {} O0yica ekctpeMyMm OyTyH COHJap YKua
KHJTAPUIIA]IH.
> readlib(extrema):

> extrema(arctan(x)-In(1+x"2)/2,{},x,’x0");x0; \\{% —%In(Z)}( eKCTpeMaJl Kuimar)

{x=1} (excTpeman HyKTa)
Adcycku Oy HyKTanaru KuiiMaT MakCUMyM €K MUHUMYMMH Oy e€p/ia aHuK eMac.

bynunr yayn ukkuta maximize(f,x,x=x1..x2), minimize(f, x, x=x1..x2)



Mamemamuxada uHghopmayuon mexHoLo02usIaAp 67

KOMaHIajlapy uiuiatuiaad. Arap y3rapyBunaan keins, *infinity” yoki x=-
infinity..+infinity ne0 Gepuica macana OyTyH CoHIap YKuaa Wedrmiaan. Mucoi,
> maximize(exp(-x"2),{x}); \\1
By KOMaHIaapHUHT KaMYMJINTHY ITYHIAKH, yJIap eKCTpeMall HyKTaaa GyHKIIHs
KUMaTuHU Oepaan, YHUHT XapakTepu (Max €ku MuH) HA 6epmaiiau. [Llynunr
y4yH, eKCTPEMYMHUHT XapakTepu (max Yoki min) , ekctpeMan HyKTaJapH! OJIHII
yuyH aBBayo,> extrema(f,{},x,’s’);s;
KOMaH/JIaCHHU OCpHIII Kepak Ba myHaaH keduHaruaa Maxummse(f,x); muanmusze(f,x)
KOMaHJaJIapHu Oepuill Kepak. Tonuirad HyKTaia Max ¢KM MUH CKaHJIMTHHA
Owuin yayH Moc pasumga f(x,) <0 (max) yoki f"(x,) >0 (min) maptau
TEKIIMPHII KEPAK.

Arap Maxumm3e Ba MUHIMH3E KOMaH/1adapyu/ia JIOCATHOH OTICHACUHU Oepcak

XaM eKcTpeMall HyKTa XaM (QYHKIUS KHAMaTH Yukaau:> minimize(x"4-x"2, X,

location); \\%,{[(x=—%),%1].[(X=%),%1]}

DOYyHKUMAHA YMYMHMH X0J112 TeKIIAPHUII
1. AHuKIaHUII coXacu. AHUKJIAHUIIT COXACH (PYHKIIUS Y3JTYKCU3IIUKKA
TEKIIUPWIrad aHUKJIaHaIu.
2.DOyHKIUS Y3IYKCU3JIUTY Ba Y3WIHMII HYKTajdapy Kyiuaarnya TeKIUpuiaam: >
iscont(f, x=-infinity..infinity);
> d1:=discont(f,x); .\\ 1-tur uzilish nugtasi
> d2:=singular(f,x);\\ 2-tur uzilish nugtasi
3. AcummroTanap. Yekcus y3uauIll HyKTaJIapUHUHT adcrccanapy HiepTUKAT
aCCUMIITOTaHU Oepaau, 1eMaK BEPTUKAJI ACCUMNTOTA KyHuaruia TOmuIa Iu:
> yr:=d2;
Orma accumnToTanap QyHKIUSIHNA YEKCU3IUKAATd XapakTKpuHu 6epaau. Orma

accumnToTtasiap y =kx+b,k =lim(f(x)/x),b =lim(f(x)-kx) kypuHMLIIa TONWIIAH.

Kapama-kapiu (-00) yugaru accMaToTagap X->00 1e6 XOCHII KHJINHAIN:>

k1:=limit(f(x)/x, x=+infinity);
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> b1:=limit(f(x)-k1*x, x=+infinity);
> k2:=limit(f(x)/x, x=-infinity);
> p2:=limit(f(x)-k2*x, x=-infinity);
YHIAH CYHT aCCUMIITOTajap
> yn:=k1*x+b1l;
ne0 XOCHIT KWINHAIH.
4. Exctpemymiiap. Yiap Kyiiuaaru cxema oyinya TeKIIUPUIaIu:
> extrema(f(x), {}, x, ’s’);
>S;
> fmax:=maximize(f(x), x);
> fmin:=minimize(f(x), x);

JAuddepenunal TeHrIaMaaapHu €YUl BOCUTATIAPU
Maple da ODT ni ananutuk ycynaa euunn yuyH dsolve(eq,var,options) komaHaacu
unuiatunagyu, Oy epaa  eK-TeHIVlamMa, Bap-HyManyM (YyHKIUS, ONTHOHC-
napamerpaap. [lapamerpnap OJT HM euyumn ycCylIMHM KYpCaTHIIM MYMKHH,
MacajaH, CYKyT cakjall OPUHCHIHNIAa AacoCaH, aHAJIUTUK €YMM OJIMII Y4YyH
Tine=exact mapamerpu Oepunamu. OHAT ma xpcunanm Oepumn yuyH audd
KOMaHIacH uinatuiaagd. Macamad, y”+y = x tenrmamacu diff(y(x),x$2)+y(x)=x
kypuanmga €3unaau. OAT HUHT ymMymMHuid €duMu y3rapMac COHJIApHU Y3 HWYWTa
OJIaJld, MacallaH, IOKOpHJArd TEHIJaMa WKKWTa Yy3rapMacHU Y3 WYura OJaju.
V3rapmacnap Maple na C1, C2 xypuHumia GearuiaHamm.

Masbnymku, ynzukin OT Oup xusHcnu (YHr TomoH 0) Ba OMp KUHCIH
oynmaran (YyHr TtomoH 0 emac) kypuHumiga Oymanu. bup sxuncnu Oymmarad
TEHIrJaMa €4MMH MOC OUp >KUHCIIA TEHTJIAMaHWHT YMYMHUM €4MMH Ba OUp KUHCIIU
OynMmaraH TEHTJIAaMaHUHT XYCYCHMM eyumilapu WUFUHIUCUIAH uOopaT Oynaau.
Maplena OJIT HuHr eynmMu aHa WIyHJAAW KYPUHUIIAA YWKAPWIAIH, SHHU
y3rapmaciapHu ¥3 W4Ura ojrad KMCM OUp >KMHCIIA TeHTJIAMaHUHT YMYMHI €4UMU
Oynmaam, Ba y3rapMac COH HMINTUPOK €TMaraH KUCMU OWp >KUHCITU OyiaMmarad
TEHIJIAMaHUHT XyCYCUN e4uMu OYIaau.

dsolve komangacu Oepran euuM xucoOnaHmaiiaurad ¢opmarna Oepuiaam.
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EduM Owmiian kenakakaa WIUIANl y9yH, MacajaH rpauK YM3UII yIyH, YHHHT YHT
TOMOHHHHU pXc(%) KoMaHAa OWJIaH aXpaTUIl Kepak.

Mucomnnap. 1. y’'+ ycosx =sinxcosx TeHIrJ1ama HEeYUJICUH.
> 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)

> dsolve(de,y(x)); \\y(x) =sin(x) =1+ C1,

S'bHY TEHTJIaMaHUHT €YMMH MaTEMaTHUK THII/IA YIIOY KYpPUHUIITA era:
y(x) = C.e"™ 4sin(x) -1.

2. y"—2y'+y=sinx+e™ TEHITaMaHUHT YMyMHUI €UMMH TOITAJICHH.

> restart;
> deq:=diff(y(x),x$2)-2*diff(y(x),x)+y(x) =sin(x)+exp(-x);

_ (9 0 i ()
\\deq = v, y(X)) Z(ax y(X)) + y(x) = sin(x) +e

> dsolve(deq,y(x)); \y(x)=_Cle* +_C2e*x+ %cos(x) + %e(x)

3. y"+k’y =sin(gx) TEHIVIAMaHUHT YMYMHI €9UMH ( = K,q # kK X0JU1ap y4yH

TOIINJICHUH.
> restart; de:=diff(y(x),x$2)+k"2*y(x)=sin(g*x);\\de := (;(—22 y(x)) +k?y(x) = sin(gx)

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

(_l cos(k +q)x +l cos(k — q)x)sin(kx) B
2 k+g 2 k-qg

_l(l sin(k —g)x _ 1sin(k +qg)x
k'2 k-g 2 k+

1
y(x) = K

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

Pesonanc xonarnaru eunm (Q=K) Hu Tonammus:
> g:=k: dsolve(de,y(x)); \

1coskx)*sintkx) 1
2 k k

y(x) =— (—%cos(kx) sin)kx) + % kx) cos)kx) + _C1sin(kx) + _C2cos(kx)

dyngamenTas (0a3uc) e4uMIIAp CUCTEMACH

dsolve xomanmacu ODT HuHr 06a3uc eynmiiap CHCTEMACHHH XaM TOIHIIIA
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UIUIATUNIAAU. YHUHT YUyH TIapameTpiap OyauMuaa oyTnyr=0acuc aed KypcaTul

kepak . Macaman, y“® +2y'+y=0 ODT uumHr 06asuc edyumiap CHCTEMACHHH

TOTIAMTUK.

> de:=diff(y(x),x$4)+2*diff(y(x),x$2)+y(x)=0;

\\de = (

o* 0?

5 YO+ 25 y()+y(x) =0

> dsolve(de, y(x), output=basis); \\[cos(x), sin(X), xcos(X), xsin(xX)]

Koum éku yerapa macaJlaHu equIn

acoJiBe KomMaHgacu épaammuaa Komm €xku derapa macajaHd XaM eqMI
MYMKHH. BYHHUHr y4yH OJIUIAHFUY €KH 4Yerapa mMAapPTJIAapHH KyIMM4a
paBumiga Oepumn kKepak. Kymmmua mapraapaa xocuiaa uddgepenunan

oneparop /I Omian Oepmiaaau. Macanan, y’(0)=2 shart (D@@ 2)(y)(0)=2
KYpUHUILA, y'(0)=0 mapr D(y)1)=0 KYpHHHIIIA, y™(©)=k mapr
(D@@ n)(y)(0) =k xypuHHIIAA E3UTUIIN KEPAK.

mucosaap 1. y® +y” =2cosx, y(0) = -2, y'(0) =1, y"(0) = 0, y"(0) = 0 Komru macanacu

WECYMJICHH.
> de:=diff(y(x),x$4)+diff(y(x),x$2)=2*cos(x);
> cond:=y(0)=-2, D(y)(0)=1, (D@@2)(y)(0)=0,

(D@@3)(y)(0)=0; Wdei= (2 5 Y00)+ (5 ¥() = 260569
> dsolve({de,cond},y(x)); \\y(x) = —2cos(x) — xsin(x) + x

2. y® +y=2x-1,y(0)=0, y(%) =0 yerapa Macajia HeYHJICHH.
2
> restart; de:=diff(y(x),x$2)+y(x)=2*x-Pi; \\de:= (;(—2 y(x)+y(X)=2x—7

> cond:=y(0)=0,y(Pi/2)=0; \\cond :=y(0) =0, y(%) =0
> dsolve({de,cond},y(x)); \\
y(X) = 2x — 7 + 7 cos(x)

Eunm rpaduruau 9u3uin yqyH TEHIJIamMa IIHT TOMOHUHU aXpaTHO OJIUII Kepak:

> y1:=rhs(%):plot(y1,x=-10..20,thickness=2);
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ODT cucremacun

dsolve komanmacu €pmamuma LN cuctemacnan XaM euuir MyMKHH. ByHUHT yayH
yau  dsolve({sys},{x(t),y(t),...}), xypunumma &wubd ommm kepak, sys-ODT map
cucremacu,  X(t), y(t) ,...- Hymanym QyHKIHAIAP CHCTEMACH.

Mucomnap 1.

3

2
, Y =6x+3y—
y y o1

e' —

{x’ =—4x-2y+

> sys:=diff(x(t) t)=-4*x(t)-2%y(t)+2/(exp(t)-1),
diff(y(),t)=6*x(t) +3*y(t)-3/(exp(t)-1):
> dsolve({sys},{x(t).y()}); \

{x(t)=-3_C1+4C1_e™" -2C2 +2C2 e +2e™In(e' -1),
{y(t)=6_C1-6C1_e‘™" +4C2_+3C2 e -3 Ine' -1)

Ha3zopat yuyH caBoJiap.

1. MathLab myxuti HUMa yayn mymxamianran?
2. MathLab myxuTu Kangail uiira Tymapuiagm?
3. MathLab MyXxuTHHM HILIra TYIIUPUILI YYYH 3apyp JACTypUid Ba TEXHUK

TabMHHOT KaHJal OyJIHIM Kepak?

4, MathLab MyXuTHHUHT acOCHi UMKOHHUSTIIApY KaHakh?
S. MathLab MyxuTi OMHaCHHUHT YMYMUW TYy3UJTUIINHA aTHO OEpHHT.
6. MathLab MyXuTHHUHT TOPU30HTANT MEHIOCUHUHT TapKUOUI KUCMIIapH

HUMajapaaH nbopar?

1. MathLab myxuTima MyI0KOT TapTHOH KaHai Oakapumann?
8. MathLab myxuTtnma ogauii xucobnanuiap Kanaai oaxapuaaan?
9 MathLab MmyxuTiaa MyxuTH acocuil 3IeMEeHTJIapu HUMaiapJaH uoopar?

10  MathLab myxuTtrna Kanmaii cTnHAAPT QyHKIUsIapaaH Goigamanuiagm?
11  MathLab myxutuna kangai Mukaopiaapaad doigananuiagm?
12 GeoGebra TUBUMUHUHT aCOCU UMKOHUSATIAPH KaH1ai?

13  GeoGebra Tuzumu GyHKIMsIAp rpaduru KaHaal XOCHU KUITUHAIH?
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14  GeoGebra THBUMHHUHT aCOCHH JIEMEHTIapH HUMaIapaad uoopat?
15  GeoGebra Tuzumuzaa ¢Ga3oBuil (QurypamapHd  YM3HMIIHUHT  acOCUM

3JIEMEHTIapy HUMajapAaH noopar?

4— Mag3y: LATEX cucremacuaa MaTHiIapHH (popMaT/Ialml Ba TAKTUMOTJIAP
TanépJan.
Pexa:
LATEX tuzumu Ba yHUHT UHTEp(eicu.
LATEX Tuzumuaa Xy>KxaT sSipaTHIIl Ba MAaTHIApHU (popMaTianl.

LATEX Tu3zumuaa xajsaji Ba rpadukiap Ty3uIll.

> w e

LATEX tuzumuaa marematuk Gopmysanap €3MIl Ba TAKAUMOTIap Tak€piarll.

Tasinu Tymynyamap: Marematuk Tm3um, Redusse, Maple, MathCad,

MathLab, pyuakmusuiap, muddepeHmpan TeHrIaManap.

1. LATEX Ttu3umMu Ba YHMHT MHTepdeiich.

LATEX pactypu MaremMatdkara JAOUp WIMHM XyXOKaTJapHU KyJda OKOpHU
napaxana cudarin Kuaul Taéprain yuyyH MYyJDKaJJIaHTaH acTyp XUcoOIaHaIu.
Kuto6, YKyB KyinaHMmMa, WIMHA >KypHAJUIapHM Tal€piamiia xam >KyJa Karra
uMkoHusiTnapra era. LATEXga sipatunran Xy»KaTjlapHU XaXMHU KyAa KHUHUK
Oynmanu Ba yJapHU KailTa WIUIAI, TaxpupJiall aMaJUIapuHU XKyAa Te3 Oakapuii
MyMkuH. LATEX pmacTypu xyja KYyMUWIMK KOMIIOTEpJjapra MUUIaiau MacajlaH
IBM, Mac Ba Oomkanap. bynnan Tamkapu Kyjaa KYIMUWINK CHCTEMajapra xam
unuiaiian macanad Windows, Unix, VMS Ba OolkagapHu MHCOJ KEITHPHUII
MyMKHUH. By pactyp Ounan unuiam y4yH kommotepaa Latex mactypu ypHaTuirad
oymumu kepak. Lllynunr yayn 0u3z oupunun 600Hu LATEX nactypunu ypHatuin
Ba YHUHT UMKOHUSTIapUJaH (oiigananuiira OaruiuiauK.

LATEX nactypunu ypuatum yuyH oupunun MITEK nactypunu ypHatamus.
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Basic MiKTeX Z.9.4407 Instaler (31-bit)

Copying Conditions
MiKTeX is freely redistributable under certain conditions.

RBedistributing MiETeX

COPYINE CONDITICHNS FCOR MiETeX

To the best of our knowledge, 211 software in this distribu
freely redistributsble (likre, that is, not necesssrily gre
within the Free Software Foundetion's definiticn and Debiarn
Software Guidelines. If you find any non-free files include
contact us (references given below) .

That said, MiETeX has neither 2 single copyright holder nor

4 UL *

[¥]il accept the MiKTeX copying conditions ;

| <Hasan || Oarmee> | | Otmena

1.1.1 — yuzma. MukTex nacTtypunu ypHaTHIILL.

By epaan lasee ryrmacunu 00cu0 YPHATHIIHM 1aBOM €TaMM3.

Basic MiKTeX 2.9.4407 Installer (32-bit)
Shared Installation NVEK
You have the option to share the MiKTeX installation with other users. I !

Install MiKTeX for:

(@) {Aryone who uses this computer (all usersk

(™) Oniy for: User

| <Hasan || Oamee> | | Otmewa

1.1.2-yu3ma. MukTex gactypunu ypHaTHIIL.

By epaan 6apua ¢oiinananyBumiap y4yHHHU OeJIrmiianMus.
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Basic MiKTeX 2.9.4407 Installer (32-bit)

Installation Directory
Choose a location for the installation directony.

55

Install MiKTeX to:
C:M\Program Files"MiKTeX 2.5 | Browse. .. |

| <Hasan || Haree > | | Ortmena

1.1.3-yn3ma. MukTex nacTypunu ypHaTHIIL.

By epaa MukTex qactypuHu Kaiepra ypHatuiiau Kypcaramus. (Macaaan: C

JIUCK/IA)

Basic MiKTeX 2.9.4407 Installer (32-bit)

Information I y n ii
Feview the settings. ll?"” !

MiKTeX Setup Wizard has enough information to start the task. I you want to review or
change any of the settings, click Back. If you are satisfied with the settings, click Start.

Install basic packages to -
C:%Program Files"MikTeX 2.50

Install MikTeX for all users
Prefemed paper size is A4

Fackages will be installed after confimation by user

| <Hasan || Start | | Ormena

1.1.4-yn3ma. MuxkTex nactypunu ypHaTHILL.

Craprt tyrmacunm Tannacak MukTex gactypu ypHaTuiIaam.
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By nactypum ypuatu6 oyaranaan keitun WIinEtd 6.0 nactypunn ypHaramms.

by nactyp Kyuaaruua OpHaTWIAaH.

@1 WinEdt 6 Setup - [a3] x
‘ // :zlg?{;ne to the WinEdt 6 Setup

This wizard will guide you through the installation of WinEdt
5.

It is recommended that you cose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Mext to continue.

WinEdt

i Mext= { | cancel |

1.1.5- ynzma. WinEtd 6.0 gactypunu ypHaTuui.
by oitnagan HexTt TyrMacuuu 00cu0 ypHATHIIHU JaBOM €TaMHU3.
@1 WinEdt 6 Setup -[[a] x

Flease review the license terms before installing WinEdt &. |

1]
|.-

Press Page Down to see the rest of the agreement.

WinEdt Licensing Agreement and Disclaimer i

WWinEdt is distributed as shareware (try-before-you-buy software). The
pragram may be used for an evaluation period of 31 days. Any further use
requires a license from the author obtained through the Registration
Procedure. Details concerning types/cost of licenses, methods of

payment and the latest version of the program can be obtained at the
Renistratinn nane- i

If you accept the terms of the agreement, dick the check box below. You must accept the
agreement to install WinEdt 6. Click Mext to continue.

[¥]1 accept the terms of the License Agreement

| <Back || Mext> | | Cancel |

1.1.6- yuzma. WuHEAT 6.0 nactypunn ypuatuu. by oliHagan kaTakyanu

oearunnad Hext tyrmacuamu 60cu0 YPHATHIIIHUA JaBOM €TaMU3.
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B WinEdt 6 Setup -[al x
Choose Install Location ,-"/

Choose the folder in which to install WinEdt 6. I\
=

Setup will install WinEdt 6 in the following folder. To install in a different folder, didc Browse
and select another folder. Click Mext to continue.

Destination Folder

C:'\Program Files\WinEdt TeamWinEdt & Browse...

Space required; 20, 7MB
Space available: 27.9GB

1.1.7- ynzma. WinEdt 6.0 jactypuHu ypHaTHIL.
Kepakiu nuckau kypcatub gacTypHU YpHATAMU3.
Latex cucremacuja Tal€piiaHraH MaTHJIM (ailll keHrailTMacu *.tex KypuHuUIaa
Oynaau. KeluHrm skapaéH MKKATa OdTanjaH YTKa3wiagd. bupuHuM gactyp
TpaHcaaTopu Epnamuaa (aitn kadta unuranaau. Hatwxkana *.dvi keHradTManu
¢daiin onmamu3. Engu onuHran *.dvi keHrailtmManu QaiiHu nactyp €paamuaa
PKpaHJa KYpWIll MyMKHH, IedaTra rOOpPHUIl MYMKHH €KM OOIIKa aMalilapHU
Oaxxapumi MyMkuH. Hatwxka (¢oligananyBunHM KaHoaT/IaHTHpMaca (paiiira
y3rapTUpuUIl KUPUTHO *KapaCHHHU sSHA TaKpopJani MyMKuH. Jlatexnma sipaTwiraxn
daiin maTHH Maxcyc Oenrunap Ba Oyipykiapaan ubopar Oymaaum. Jlatex
nactypuaa 10 Ta maxcyc Oenrunapaan ¢oigananunany. bymsap kyimmarunap:{ } $
&#% _ "N~\
by Maxcyc Genrwiapau y3uaan GporgataHMOKYH OYicak Maxcyc OeIruHYU oaura \
oenrunan KyssMu3. Macanan: Oinuk 10 % ra omrau [ Otk 10 \% ra omau. Arap
\ maxcyc OenrmHu Kyimacnan €3cak, % OeirumaH KEWWHTH MATHHHU H30X
cudatuma Kapanau.
Latex Oyipykiapu Teckapu ciem “\” Genrucugad OonutaHaau Ba (akar JOTHH
xapduapugan ubopar 6ynamau.byiipyk oxupuma Oy kol ,pakaM Ba HXTUEPHUI
xapd O6ynmaran Oenrugan GongamaHUuIT MyMKHH.

Latexna Oy sxoit Oenrucu OyipykaaH keiiuH kyhnnaau.Jlekun Oy Oenru ypHura
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Oomika Maxcyc {} OelrucuHM Xam Kyhuin MyMKkuH. Macanan: Men eptara 0apua
uiran - \TeX{}nuxmapumuz Ba \TeX Huka MyTaxacuciIapuMu3 OuWiIaH
yupammokunman. byrys \romaii
Mucosrap: -Bugun 8-mart \textsl{Xalgaro-xotin gizlar bayrami}
Natija: Bugun 8-mart Xalgaro-xotin gizlar bayrami

-yangi satrga o'tish \newline yangi satr
Natija: yangi satrga o'tish
yangi satr
[ynunraex {} OenrucuHu Oy Oenru oxupura E3wmiraH OyMpykra Typiid Xuj
napameTpiap Oepuill Yy4yH XaMm HUIUIaThil MyMKUH.byHma Oup €xku Oup Heua
napametp Oepuin mymkuH.llapamerpnapau dakat {} O6enarucu Ouiian emac Oanku
[] 6enrucu opkaay Xam >KOMIAIITUPUIIT MYMKHUH.

2. LATEX Tu3uMuaa XyKKaT IpaTuil Ba MATHJIAPHU (DOPMATJIALLL

Kupurniaguran ¢gaiia crpykrypacu

dai1 CTpyKTypacu
\mocymenTtcnaccy...}
naH Ooomutanaau.U XyxokaT KaHJal TUIaa E3WIUINMHN KypcaTaau.by Oyipyk nax
CYHI XYXOKaT KypuHUIIW,makeTnapHu tokiam Ba LATEXHuHr kymmmua
MMKOHHUSTIAPUHU OKJam OonuiaHagu.bynaail BaszydanapHu Oaxapuil y4yyH
\usepackage{...}
Oyiipyruaan Qoinananmwiaau.by Oyiipykaan cyHr maTH TaHacu OounutaHanu.by
OyHpyK Kylugaruda €3usau.
\begin{document}
Ennn LATEX OylpyKinapu épopamMuaa  MaTHHU KHPUTAMU3 Ba
oxupuaa\end{document}
Oylipyru €paamMua XyxxaT EnaMmus.
Macanan:
\documentclass{article}
\usepackage[russian]{babel}

\begin{document}
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Jlarexparu onaum XyxxKar.
\end{document}
Marematrk Gpopmynanapuu €3umaa Gopmyina $ maxcyc 6enru nauaa €3unanm.
Macanan:$$
1+2+\cdots+100=5050;
$$
Hatmxka: 1 +2 + ... + 100 = 5050;
Arap xap Oup OylipykHH OMp HedTa amMajiapra TabCHUP ETMOKYH OVIcak,
amasuiapHu 0J10kra oaMu3. MacanaH:
$$ x"{1993}+y"{1993}=2"{1993} $$
Hatmxacu: X199 +y1998=7199 arap napaxal993 610kra onuamaca X HA
napaxacura 1 €310 keraau.
Winedt hagida
Winedt 6 tuzumu Texuunr 2009 imnga takaum etunrad Miktex 2.8 Bepcusicu
Owian wunulamra wMypkauianran.by Windows HuUHr Kym  KYJUlaHWJIaqura

Windows XP, Windows Vista, Windows 7 Ba Oomkamapga MyaMMOJapcHu3

New WinEdt TeX Icons and Filstype Associations - Classes Root YpHaTHUIaAWM Ba nnuranan. Winedt 6 na
Command Switches: | ~| o o o
uHTepdeiichn  ¢doiganaHyBud  y3ura
FlE e "WinEdt Macra File B
i 2: =" P winE dt Project File 1 MOCJIAIITUPUIIT HWMKOHUATIApKW OJAWHIU
B pS bt Text File 5
J A m Tex D t
g ,._—ﬂ o BepcusIapra HucOaTaH aH4ya
il Ll—:lj .auH LaTex Auwiliaries o .
457 @] bl BibTeX Bibliogisphy KyJnainamrupuirad. Winedt TapUXUTa
7 o B bib BibTeX Data Base
7 ¢ 1] big BibTeX Log o o
92 ] ke BT o Bifoqraohy S Hazap Tamwiaigurad Oyicak Oy Jactyp
il I'_—I___'J .clo LaTex Class Option v o
spaTWIraHWra Xajad yHYa KYI  BakT
L l o || x . oK [ Cancel I Help o o
|| = = : 5 OyJIMaraHWHU  KYPUIIMMU3 MYMKUH.By

nactyp wiak Oop 1993- iiumuunr amnpen oitmpa Windows 3.1 yuyH wunuiad
yukuirad. by nactypau ypHartumaa Wungowe Bucra Ba Wunnowce 7 onepanuoH
TU3UMIIapuaa Oy nactypiaH ¢oiiianaHuil ydyyH Typiau (oijganaHyBuura Typiau
UMKOHUSTIIap Oepuil EKM 4YeKJall XOoJaTJIapUHH Ky3aTHIl MyMKUH.byHnai
yekanuiap ¢aiuiap acoluanusICMHU MIUIATUILIA aXxaMUSTIUadp.byHaa Mabiiym

Typaaru (Qaimap Owiran wunuiamra 4ekioB Kyuwramu.bynn Oy OT mapna
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XaB(CU3IMKKA IOKOPU €bTUOOp OepuiIraHiurd OuiaH TYIIYHTHUPUIL MYMKUH.By
pacMaa MaTHIH(.TXT) (pailimapra 4ekaoB KyHWITaHIUTUHA KYPUITUMU3 MYMKHH.
1.2.1-chizma.Fayllar asotsiatsiyasi oynasi

Enan WINEDT pactypu Ounan Tanumamus.by gactyp wmyBaddakusatiu
VpHaTWIraHAaH CYHI YHUHT €EpauK wioBacu arap [lyck MeHiocuaa YHMKHIINA
KypcaTwiran 0yica yHUHT Epiuk wioBacu [lyck meHiocuma maimo Oymaau. AbHu
cragaaptaeie — nyck — WINEDT 6 by epna wukkuta €Epnauk Oymumm
MyMKUH.buprHuncn YHuHctasm WuHenr Ba ukkuHuncn — WINEDT.buprnun
EpauK Oy NacTypHM KOMIIOTEpJAH YUHUpHUII yUyH Xu3Mar Kuiaau.bus yuyn
acocuiicu 0y ukkunuu Epaukaup.by épmuk WINEDT nactypunu umira Tymapuil
yuyH xu3maT Kuwiaau. lllynunaraex Oy nactypHu WindOWSCHUHT MIIYM CTOJIMJIAH
XaM UIITra TYIIUPUII MyMKUH.Arap EpJIMK spaTuiMarad 0yJjica yHU sIpaTUIll Kepak
an6arta.Epmuk spatmm ycynm OumaH HadakaT HMIIYM CTOJN OAaKM MAaHTHKHIA
JUCKJIapJIard UXTUEPUH xKouaaH xaMm umra Tymupuil MyMKuH. WINEDT Hu nimra

TylIupraiaaHd CS"HF OM3HHMHT HWIITYH CTOJIMMU3aa KYﬁHHaFH OMHa o4yuJIaau.

@ *— WinEdt Configuration Wizard 25

Wizard |Fi|etype Associations | Links and Shortouts | User Profiles |

WinEdt Configuration Wizard

| Uninstall WinEdt! |

WinEdt is more configurable than you may care to know at this point. This
configuration utility is designed to explain a few important concepts and assist you
with some tasks such as creating filetype associations with VWinEdt.

Whether you are a first time or a seasoned WinEdt user, it is important that
you check the Options Interface before you start or resume working on your
projects. This way you can quickly configure WinEdt to your standards, while
neglecting to do so may result in misunderstandings (pertaining to VWinEdt's
wrapping / formatting or any other overall behavior) that can be easily be
avoided by proper use of the Options interface!

By defaulf, WinEdt wraps your documents in Soff Mode (like Notepad). This may nof
be everyone's choice! Read the section on Wrapping in WinEdt's Help. After reading
the explanations, youll be able fo make educated VWrapping preferences suitable for
your intended use of WinEdt. Note that changes do not affect documents that are

cumrently opened. Thus your global Wrapping choices should be made before | Browse Install Folder (2%8) ... |
starting work on real documents!

| Browse Local Folder (3cb) ... |

IMPORTAMNT: Help in this Wizard and in the Options Interface is there to guide you:
please take a few moments to review it!

ooB: | C:VProgram Files\WinEdt Team\WinEdt &
%sb: | C:\Documents and Settings\User \Application Data\WinEdt TeamWinEdt 6

Show this Wizard Mext Time | oK | | Cancel | | Help

1.2.2-chizma.Winedt 6 ni ishga tayyorlash oynasi
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by oitnaga Ttyprra OynauM okoinamraH Oyau6  Oymap:Wusapa,dunertiine
Accocuatuonc,JIuake ana loptceyn, Yeep Ipodunec napaup.bupunun 6ynumMaa
Wunenr wu yuumpum(Yuuenctamn Wunenr!),Jlactyp ypHaTWwiIran mnankaHu
kypuni(bpowce Nucramn ®onnep(%b) ...),Jactypna sipatuiran XyxoKaTIapHU
cakimam  mankacu(bpowce  Jlocam  ®ommep  (%0)  ...)  TyrMamapwm
x)oitamrad. Xoxuura kapad 0y MaH3WJUIapHU MAaCTAArd MKKUTa MAaH3WJI KUPUTHIL
KaTOpU OpKadud Yy3rapTUpUIl MyMKUH.MkkuHun OYnuMm  spHU  Dusetine
AccocuaTrnoHC Ja 6u3 I0KOpuAa Tabkumiad yrrad Qaiap acoruaruscu Oyiinda
YEKJIOB Ba UMTHUE3NAp KYWHUII aMalira omupuiaau.byH/1a 4eKIIOBIapHU aMaliraMm
OLUIMPHUII Y4yH Maxcyc Tyrmanap(macanan:Monudi ¢unieriine acCOCHaTHOHC ...
kalbu) axparunrad.JIunkc ann mopreyn o0ynmumuaa Wunear nactypunun OT HUHT
TypJId JKOWJApUAaH HINra TYHMIMUPUII Y4YyH EpPIUKIAp SApaTHUIl YYyH MaxcCyc
tyrmanap(macanan:Cpeare op UYanre Jlunkc ...) Oop.lllyHuHraek wmaBxyn
EpIUKIIApHU  YUUPHILApPATUIAJAUIaH XyXOoKaTiiap CakJaHaJuraH MAaH3WIHH
y3rapTUpuil TyrMajapu Xam Iy epaa koitamran.Oxupru Ycep mnpoduiiec
OynuMmuaa eca TEruUUIM (oiaJaHyBUUra JOUP UMKOHUATIAPHHU Y3rapTUpHUI,
sHTY  (QoiaTaHyB4YM SpaATUIN, TapMOK OwWiIaH wunuiam Yy4yyH ¢GoiganaHyBuu
KYPUHUII COXaJAPUHKU aHUKJIAI,MOHUTOPHU TAPMOK YUyH MOciall kKabu amaiap
y4yH Maxcyc tyrmanap(macanan:ConcyppeHT Jlucence MoHHTOD ...) KOWJIAIITaH.
bapua coznanuiap O6axkapuiranjgan CYHT OWHAHMHT 4an macTku Kucmunaru [low
txuc Wuzapa Hext TuMe Tanimarnym opkaiau JACTYpPHUHI KEWHWHTH FOKJIAHMIINIA
Oy o¥iHa KypuHHII KU KOpUHMacIuruHu Tannam mMyMkuH.Exan OK tyrmacunu
6occak KyHugara

OYMJIAJIN.
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e WinEdt 6.0 ( Unregistered Copy )
Fle Edit Search Insert Document Project View Tools Macros Accessories TeX Options Window Help
O- d & 9 &« 4 & @B A EH 3 & 32 I = = @ T @m =H @~
18 By @@Eon® e B8 T s LM R 8% BE R &
E|
AKX r v @ 5 o G-

B o W e X

—src WinEdt.prj

1.2.3-chizma.Winedt 6 asosiy oynasi
by oitna Wurent 6 aunr 6om oiiHacuaup.by ofiHa WuuHaowc oliHamapu OuiaH
nesipiu Oup Xuil, S’bHU MEHIosap OVJIMMHU, YCKyHanap HaHelu, UIIYH coXa, X0Jar
catpugan ubopar.OifHa dYam TOMOHMIA »>KOWJAIITaH TaHel eca XyXoKarnaa
UIUIaTHWIIaraH Maxcyc OOfJIaHUILIApHU Ba OOIIKa XyCYCHUATIApHU KypcaTHII Ba
Y3rapTUpHIL YUyH XU3MaT KUJIau.
WINEDTHuUHT  MeHIOnap  Karopuw  Kydugaru  OyJauMilapiaH — TallKWI
TOIITAH. File Edit Search Insert Document Project View Tools Macros Accessories TeX Options Window Help
VYnap 6ynumMra kapad Typiu BazudamapHu Oakapwlll yayH Xu3MaT Kujiaau.MeHro
oymumnapn LATEXnma unuramim aBTOMaTiamTupuin OwiaH Oupra Oup KaTop
UMKOHUSTIap Oepanu.MacanaH nacTyp MCTalraH KMCMU HATH)KaCUHU OJAMHIAH
KYpHIL,KEpaKIM KUICMHH TaXpUpJiall Ba X.K.
VYckyHanap maHenu WIIHM Te3 Ba cudamiv Oaxapull y4yyH MYJDKaJUIaHTaH Oup

HeYa yCKyHajlapJiaH uoopar.

D~ & 9 ¢ 4 B2 @ A-5 @B & B~ r~-EH~=E~ @~ Z-r@-=32 @-
H 48 BY S8 % 4o g8 58 B o1oum R 8 % 2 HEBE -

bynna yckyHa nukrorpamMma(pacMua)cura Kapa® €KM CHYKOHYAHM Iy
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NUKTOIpaMMa YCTHra KelITHpHO , MUKTOrpaMMa XakKuJard H30X OpKajdu HHUMa
Bazu(aHu OakapUIIMHU aHUKJAI MyMKUH.Kymumimk yckyHiap maHenu Oujan
UIUTAIIMHA XUcoOra osicak , Oy KUCM OWHAHMHT ODHI' acOoCUW KHCMIIapujaH
CKaHJIMTMHU KYPUIIUMHU3 MYMKUH.By MaHeTHUHT UMKOHUSTIApUIAH sHa Oupu Oy
LATEX acocuit Oylipykiap pyixaru Ba xap O6up Oenrununr ACCII kommam
CHCTEMACH/IaTH Ba YH ONTHIMK CAHOK CHCTEMACHJArd KOJMHH KypaThmmmnp.By
KaJlBaJUlapHH Ba MHUKTOTpaMMajap OpKajdM YCKYHJAp TMaHenIura KYyIIuil
MyMKuH.LATEX acocHii OyipykIap pyiixatu

KyWuarnya:

Math |Greek |Symbols | International | Typeface | Functions(x) ... |{} | <E= L. | +[- ... |—> | AMS | AMS =< | AMS NOT =< |
X O JS ¢$¢NU a&@adédd ghe abe abe abe abe abe 28 N B B
UVAORDPYW aaadaa @b abe Vabe Vabe f 2 1 C F T

By KucMm xam kepakiy Oyinumiiapra aXpaTtuiarad 0yiauod kepakiau OYJIMMHM TaHJIall

OpKaJIM TETUILIN OYMPYKHH KUPUTHUIIN MyMKHH.ByHJIa CHUKOHYA 4arl TyrMacHUHHU
KepaKkiu NUKTOrpaMMa ycTuja Oup Mapta OOCHUII OpKaJIM MHKTOrpamMMmasa
KYpcaTUiiraH XOJIATHU aKC €TTUPYBYM OYHPYK HIIYM COXaJard Kypcop TypraH
JKoMra €3mujaau.

benrunap kognapu xaaBaiu eca Kylujaaruda:

ﬂQHE‘WJ:‘:‘::|:|:1:1::|:|:1:1::l:l:l:l::|:|:1:1::|:|:1:1::|:| vimlglsls e [ty sl |- 7 onf2l3las a7 e el plc|=l> 2
— — @ABCDEFGHIJEKLMNOPQRSTUVWX[YZ[\N]|*| *lablcldefgh/iiklmnopaglr|stuviwxylzi{]|[}~0O
ASCK0 BP, # ., t+EEB«<BEKBIL """+ --0™s>mény TF Il §FEBE«--8T°+Tirnd - ERe»3issi
00 2 5T IEXS MM KIMHOTNPCTY $XUUDNbHELESMWAabsrnnexsuiEcansonpcTlydxu<nnb=slsnas

by manen acocan LatexHuHT mMaxcyc OeNruiaapyuHU KUPUTHUIIAA Ba KiaBUaTypaja
Oynmaran OollKa OenruiaapHd KUPUTULIAQ, IIYHUHrAeK LatexHuHr Oenruiiap
KOJyTapy OWJIaH Ulllaiauran Oynpykiapuaa o gamanuiaim.

Keitunru xkucm uimmum coxa Oynubd yHAa XyxokaT maTHU E3wiaau.MeHronap Ba
YCKYHJIap MaHenuaaru 6apya amasuiap 1y epja y3 akCHHH TOMau. Y HUHT YMyMUN

KYpUHUIIN KyHuaaruya:
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ﬂ 1 \documentclass [ad4paper,12pt] {article} [2 :l'_Z/:lE./Z’.-:I -

2 | \usepackage [english] {babel}
3 \=setcountexr{page} {3}
4| \begin{document
5 \boldmath L
6 Azamat 1
=

10

11

12

13 boshlaymiz,endi vagtincha “it kursivga “\

14 o'tamiz va yana {\bf galin} shriftga o'tib}\\
15|ilk holatgia glaytamiz.“\

16 Quwvidagi S5{\bf P}~"n§ dai\

17| 5nf nomalumlar soni

18| S{\mit\Sigma} "X a=C§

19 Urinma egri chizigni S5X5 ta

20 bo'lakka bo'lsa

21 demak:~5{%cal T} X5 wyoki 5T X5
22 55 B B
\mbox{barcha 5$x§ lar uchun}\gguad ‘sgrt{x"3}=\not\omega x
58

58

e=\lim {n\to\infty}

hNeft(...

1+\frac{l}{n}

\right})

o

31|85

32 85

33 M(£f)=\left. \int\limits_a"b

34 £(x)\, dx\right/ (b-a)

SRR R A T ]

WM R R R MR R

35 |58

36|55

37| \int\limits_a“b\fraclz
38 (1+x)~{-3/2}=

39| \left.-\frac{l}{\sqgrt{l+x}}
40| \right|_a"b

41|85

42| Shleft x+1|—|x-1] “\right|$§

43| 85

44 Wleft |

FhE Asum {k=1}"n x"k

46 \right)~2

47 |55

48| S\Bigl x+1|—|x-1|\Bigzr|$§ i

1.2.4-chizma.Winedt 6 ishchi sohasi
bynga wmarematuk (Qopmynanap €3wiIraH  KUCM  aloOXujaa paHr OuiaH
QXPATWITAaHUHU KYPHUIIl MyMKHH.
Enan oxupru xucm Ownan Tanumamui3.by xkucm Xonatr catpu kucmu.by Kucm
aKTUB XYXOKAaT Ba AaKTHUB Karopra TETUIUIA XYCYCHSTIAPHU KYpCaTHUIl Ba
V3rapTupuil  y4yH HIUIATWIAAU.XOJAT CATPUHUHI YMYMHM  KYPUHUILA

Kylujgaruya:

e A 12:27 277 Modified Wrap Indent NS LINE = Spel TeX M7 25-Mal-2012 23:13 —src WinEdt.prj

By caTpauHTr Xap Oup KucMura yanjaH yHrra kapad u3ox oepud yramus:
-&piaM OVIMMUHU YaKUPUIIT

-kypui(bommman — A/Kypcop Typran xotifaH - b)

-Kypcop Typran xxoi(Karop:benrn)

-KaTopjap COHU

-xonat(Modified,readonly,etc,...)

-1aBOMUMITMK(EKU I/ YUUPUII)

-xat 6o (oenrunany/oearuiaMacinK)
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-Kypcop Ba3uATH(>KOMH]1a/OXHUPHUIA)
-6enrunam ycyiau(karop oyinda/biok 0yiinua)
-€3yBIIAPHU TEKIMUPMACTUK(EKHII/YIUPHIII)
-XyXKaT Typu
-)KOpHUH CaHa
-)KOpHI BAKT
-)KOMJJaIaHyBUYM XaKUJa MabIyMOT
-uado A(--cpc)
-uHdo b(Daiin npoitexTn)
-acocuii (paitn/Xomnat
IOxopuna xypcaTriirad XyCyCHSITIIApHU Y3TapTUPHIT YIyH TETUIIIN KUCM YCTHTA
CUYKOHYA Yall TyrMacu oup mMaprta Oocwuiiy erapian.bus okopuaa kypubd yrran
Info A Ba Info B xumcmiap Oupo3 TymryHapcu3 OYIuIM MyMKHH.Aciouaa Oy
KHCMIIap daiin KOMIWISITOPH Ba KOMITHJISTTASICH XaKUAJIar
MabiayMmoTiaapaup.Crangapt xonga Miktex xommumsiimust ycynau —src bo’lib, src
KOMIUJIATOpU dVvi KEHraTMain (a1 spaTUIl yUyH XU3MaT KUJIA]IH.

KoHnTekcT MeHw1ap
by Oynumpna 6u3z Winedt HUHT acocuifi KOHTEKCT MEHIOJIapyu OWJIaH TaHUILIMO
yramus.bynapra MeHionap catpu, XyxoKaTiap caTpH, X0JIaT CaTpU Ba XyKKATHHUHT

yar KUCMH KUpaJu. Yiapra MOC KOHTEKCT MEHIOJIAp KyHHAaruiiap:

@ Help. .. i Close WinEdt. htmi > Hide Status Line W@ Help...

2% Configuration Wizard. .. 2% Hide Tabs v Show Main File 2| appearance...

i3] appearance... A | Sort Ascending . Shew Time 2% Hide Line Mumbers
iHF Menu Setup...

% | sort Descending s Show Date
Show Custom Info g Erase Bookmarks

[l o Cal e

ustom Colors v Show Custom Info A 4 Set Bookmark (1)
Hot Track w Show Custom Info B
File Types =
MUt Line 2| appearance...

i & Help...

Scroll COpposite 2| Goto Mark O
izl appearance...
& Help...

w  Show Status Line

Show Tool Bar

Show Document Tabs
Show GUI Page Control

[
Ly

LRt e

1.2.5-yn3ma.AcocHii KOHTEKCT MeHI0JIap
by w™eHronap opkanmu WuHHEAT ra Typiaud Y3rapTUpPULLIAD KUPUTHUIL, YHU
doitnananyBuura MociamrTupuin MyMkuH.Kelinarn Ba DHr acocuii MeHronap Oy
UIIYA COXa MEHIONApUAUp.Ynap MKKU Xusl Oynanu:benrunanran KucM ydyH Ba

OeNruiaHMaral KUcM y4yH..
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_1 mew 4 Cut

£ open... 23 Copy

= save _=-| Append
|_j' Close }( Delete

Y Undo j.‘::'i Toaggle Case

A Upper Case
a Lower Case

CA Get Folder
Aa Initial Capitals

—ad

—d Insert Comment
£ Remove Comment

9 Get Folder

—aadl

1.2.6-un3ma.Kymmmua KOHTEKCT MeHI0J1ap
by wmentonap WHHIOWC KOHTEKCT MEHIOJapura yxmam O0ynub, KoJraH
OyHpYyKJIapuHU yJapra TErulUid MNUKTOTpaMMa OpKaJIM YpraHuil MyMKHH.By
MEHIOJIapJAaH KYIPOK MKKMHYM MEHIOMaH oiganaHuiaan. YHAA caTpiap ycTuaa
amasiap 6axxapunira qoup Kymiad Kynai Oydpykiaap MaBxy/I.

[yHunraek Oup karop OOIIKa KOHTEKCT MEHIoJap XaM Mapxkya.Macanan
YCKyHanap MaHeNH,X0JIaT CaTpU,XyKKAaT HOMHU MaHeNd KaOWJapHH SIIIUPHII Ba
KypcaTull MEHIOCHM Ba Xap Oup MaHenl ydyH Maxcyc KOHTEKCT MEHIoJIap
MapxkyA.lllynn Tabkugma®d YTUII  KOM3KM  KOHTEKCT MEHIOJap  OpKald
Oaxxapuiaaurad BasU(paJTapHUHT aKCApHUATH MEHIONAp CATPUHHMHT  TYpJH
OymuMIIapua KOMIATUPWITaH 0YIn0,Kepakiu OyauM opkaiu Oy BasudamapHu
Oa)kapuIl MyMKHH.

3. LATEX Tu3umuaa xkaasana Ba rpaguk/iap Ty3ulll.
by Oynumaa 6u3 TexHuHr TpaduK HMMKOHUSTIApU XaKuJa MabIymMoTra era
o6ynamu3z.Pacmiap muctype TaHacu opkaiu xocws KuiuHaau.Kyhnmarn MucoaHu
KypaMHu3:
‘\ \begin{picture}(110,50)
“‘HBu Vektor \put(55,35){\vector(-2,1){40}}
\put(55,35){Bu vektor}
\end{picture}
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By epaa nuctype TaHacuaru aijiaHa KaBC M4YUa BEprys OWIaH axxpaTuO €3uira
COHJIap pacM YM3WJIMILIU Kepak OYJIraH COXaHW aHUKJIAI y4yH uiuiatuiaau.bynga
OMpUHYM COH PACMHUHI BEpPTUKAJl Y3YHJUIMHHU, UKKUHYA COH €ca pacMm
OanaHNIMTMHA aHuKJanu. by connap manduii xam OViaumm mymkuH.Macamnan (-
150,36) xabwu..

\put Oyiipyrm eca pacM €ku €E3yBHM TETHIUIM KOpJIWHATAIapra
YKOMJTAIITUPHIL YUYH XHU3MAT KUJIaau.Arap KypcaTuiran KopauHata Oanj Oyica ,
TETHUIUIA pacM €KW €3yB YHJAAH KEMHUHIW KOpAWHATANapjaa Xovnamrupuianu.by
OyHpyKHHHT apryMeHTH/a >koiaiirad \vector OyHpyFuIaH TypJid KYpUHHUIIIATHA
BEKTOpJIap YM3uil yuyH ¢oinananunaan. lOkopumarun muconaa ) \vector(-2,1){40}
KYpPUHHUIIIUJIATH aillaHa KaBC M4YMAAa BEprysl OWiIaH axpaTuO E3WiraH pakamiiap
\myr OyWpyrumarun KopauHaTara HUCOATaH CHMMMETPUK  YU3WJIMIIHHA
aHuKIaian.by connap karranuru -4 Ba 4 opacuna 6ynanu.durypanu KaBc Uuuja
E3WITaH COH €Ca BECTOP Y3YHJIUTUHU aHUKJIAWIH.

EsyBnapun Picture Tamacupa skoifnamrupumia
O d d |y Q alinl‘ 0q OpTHKYa KMUMHYMWIMK KypuHMmanau.[llynunrnex
¢3yBiapra Typau HPUPT Ba KYPUHUII OEpHII
Xam MypaKkkad emac.Macanas:
\begin{picture}(110,40)
\put(52,20){{\bf Qalinroq}}
\put(50,20){\llap{\sf Oddiy}}
\end{picture}
by epna é&3yenmap mpupTUHU aHUKIAmga OupuHUM OYynumaa Kypub YrTrad
oyiipykiapaan donnananauk. fOkopunarun muconna KanuHpok €3yBUHHM OJIAUMH
€3ran OyIicakaa KOpAUHATACH KEWWHTH €3YBlIaH CYHT E3WJIMINN XaKHJla MAITyMOT
Oepranu cababmnu , 0y €3y Ogauit €3yBuaaH KEHUH E3WIIH.
bu3z unzaérran pacmiiap caxudaHUHT Yarn TOMOHUJAH Yyn3uiIaau.Arap Ou3 pacMHU
caxuaHUHT VHT TOMOHHJAH YU3MOKYM Oyicak (Iympurxr TaHACUIaH
doiinananuuMu3 MyMKHH.Mapka3gaH 4YM3UII Yy4yH €ca CEHTep TaHacuaaH

doitanaHuI MyMKHH.
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Pacm um3uiia xam €3yB Ba MareMatuk opmynanap €3uniaa Oyiaranu kabu numa-
W4 TaHaJIApHU HIUIATHII MyMKHH.MacajlaH CeHTep TaHACHHU MUCType TaHacH
WYHTa )KOMITAIITHPHUII Ba TECKApUCH KaOH.
Kecmanap
Texna kecmanap \ltmHe OYHPYFH OPKAIH XOCHIT
kuimHa . by Oyiipyk xam xymu \vector OyHpyFu KaOu
KOpJAMHATara HucOaTaH CUMMETPUKIMKHU Ba YU3UK
Y3YHJIUTHHH aHUKJIAII OpKaJId XOCHI KiiinHaau. Macamas:
\begin{picture}(100,50)
\put(60,50){\line(1,-2){20}}
\end{picture}
by epma 100 x 50 pacm uymsunaguran coxa (60,50) pacM KopAHMHATACHHU
omnmupaau.\nuae  Oyhpyrumarn  (1,-2) eca “Oypuak  KOC(PTHCHEHTH HHU
owngupanu.bypuak KoeQTUCHEHTMHM KHSUIMK Oypyarn cudatuga TYyIIyHUII
MyMKUH.Arap Kusiuk Oypuaru (0,1) Gyica ropusonrtan unsuk , arap (1,0) 6ynca
BEpPTUKAJ YM3UK XOCUJI OYau.
AilJ1aHa,10MpPa Ba 0BaJLJIaP
Aimana \circle buyrug’i épmamuna uusmnamu./loupa uyumsum yuyH eca \circle*
OyWipyruaaHn Qoigasiannm MyMkuH.ByHma goupa wuuM Kopa paHr Owiad
Oysanaau.Ailiana Ba Ioupa YM3HII YUyH YHUHT JUAMETPUHU aHUKJIAIT KU(Os.

Macamnas:

hYd

B
NS

bynpa aitnana kopauHaTacu ailaHa MapKa3uJaH XUCOOIaHA IH.

\begin{picture}(100,80)
\put(30,30){\circle{30}}
\put(70,30){\circle{30}}
\put(30,50){\circle{30}}
\put(70,50){\circle{30}}
\put(50,40){\circle*{20}}
\end{picture}

a0
M/

Osan(kuppanapu YTkup OyiMaran TypTOypUaK) Yu3uIll YUyH \oBaJl OyHpyFuIaH
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dornananunaau.by Oyiipykra mapametp cudatuia ropu30HTaI Ba BEPTUKAT
Y3YHIIMKIIApH aHI/IKHaHa,Z[I/I.KopI[I/IHaTa OBaJI MAapKa3nJaaH 6CJIFI/IJ'IaHa,ZII/I.
/ \ Macanan:
\begin{picture}(100,80)
\put(50,40){\oval(100,80)}

ky \end{picture}

Kuputnm maxOypuit OynMaran mapameTpiapiaH Oupu Oy OBAJIHHUHT Oup
KACMUHKM  yuupuiaup. TYmuK OyiamaraH oBaJl YM3HMIN y4yH \oBaj OyHpyru
napameTpura siHa Oup MmapaMeTpHH Kymuin kepak Oynanu.by mapamerp opkanu
OBAJTHUHT OMpP KUCMHUHU OJIUO Taluiall MyMKHH.
by 1typrra xappuum HadakaT sKkka Oanku OupAaHUTa XaM  KHUPUTHUII
MyMKHUH.MacainaH Tp 10KOpH YHT Oypuyakau Ounaupanu.Mucor:
\begin{picture}(100,80)
| i \put(50,40){\oval(80,60)[t]}
\put(50,40){\oval(80,60)[br]}
\end{picture}
Kymumya MMKOHUATIApH
Alipum XoJuiapaa pacMm 4yusuiiga Oup Heda oOWekTiapaad ¢ouganaHura Tyrpu
kenamu.byHnait xommapaa \put Oyipyrunan ¢ovigananu0d Oymmaiian.Jlekun \put
OyHpyFH OpKaJM XOCWJ KWJIMHTaH oOHekTHH \multuput Oyiipyruaan ¢oiigaianno
Y3rapTUpUIL KUPUTUII MyMKUH.by OyHpyK KYpUHULIN
Kyingarnga\multiput(x,y)(Ax,Ay){n} {obyekt}
By epaa X va y HaTmxkaBui o0HekT kopauHaTacu(xyaau \put qaru kadbu) Ax va Ay
eca KypcaTuiraH OOMEKTHUHT TOPU30HTAI Ba BEPTUKAJ CUJDKHIN KOpAWMHATAJIAPH,
n — oobekTaap conu , obyekt — ranaaHran 0ObEKT
.MacanaH:
. \begin{picture}(100,80)

T . \multiput(10,70)(8,-6){8}%
- {\circle*{3}}
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\end{picture}

by epna ¢oiinananmiran % (dous) Oenarucu sSHrU KaTop TAIIKWI €THII Y4YyH
xu3Mar Kuiaau.byHa ietapirya Oy Ko KOJIUPHUIIT OPKAITU KaTopJiap MOCIIUTH
TabMHHIaHaAu. borka xomiapaa 0y 6enru n3ox BasudacuHu oaxxapaau.

Ouau \multiput OyiipyFu épaaMua spaTuira ssHa Oup pacMHH KYpanvK.

(T 7T 7T 7717 \begin{picture}(100,50)
LT \multiput(0,0)(10,0){103%
P sy
LT T ) \multiput(0,0)(2,10){6}%
{\line(1,0){90}}
\end{picture}

by Muconma ropusoHTas Kusi Ba BEpTHKAd THUK YM3UKIapAaH QoiiianaHuo
IOKOpuaard pacM xocwi Kuauaan.Exnmam \put Oyiipyrura kaiitamus.yY opKain

KyWHJIard PaCMHH YN3aMU3.

y bup kapamga Oy pacMHU 4YH3MII Mypakkabdlek

. tytonaau.Jlekun Oy pacMHEH oxmui \myT OyWpyru
OpPK&JIM XaM 4YM3UII MYMKWH.BYHUHTI ydyyH Mabilym

TapTUOra puos KWl kepak xosoc./[emMak Oy pacm

KOJH OWMJIaH TaHUILIAMU3.
\begin{picture}(120,80)
\put(0,0){\line(1,0){120}}
\put(0,80){\line(1,0){120}}
\put(0,0){\line(0,1){80}}
\put(120,0){\line(0,1){80}}

% Kordinata o’qlarini chizamiz
\put(40,25){\begin{picture}(40,40)%
\put(20,0){\vector(0,1){40}}
\put(0,20){\vector(1,0){40}}
\put(40,22){$x$}

\put(22,40){$y$}
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\end{picture}}

\end{picture}

\vector
\setlength{\unitlength}{1mm}
\begin{picture}(60, 40)
\put(30, 20){\vector(1, 0){30}}
= \put(30, 20){\vector(4, 1){20}}
\put(30, 20){\vector(3, 1){25}}
\put(30, 20){\vector(2, 1){30}}
\put(30, 20){\vector(1, 2){10}}

\thicklines
\put(30, 20){\vector(-4, 1){30}}
\put(30, 20){\vector(-1, 4){5}}
\thinlines
\put(30, 20){\vector(-1, -1){5}}
\put(30, 20){\vector(-1, -4){5}}
\end{picture}

PacMm yiruamiapu
bu3 xo3upra Kagap pacmiiap 4M3UII XaKkuaa Tyxtanub YTauk.bus unsran pacmiap
Jlatex crangapt ynmuamuna enu.Jlekun Texnma doiiganaHyBYu XoxXuinura kapad
pacM  ym4aMuHW  y3rapTHpuil  MyMKuH.byHnma \yHUTIOHIrTX ~ OyhpyrumaH
doitnananunaan.byana  y3yHAMK =~ MWIIUMETpAAa — KyHuaard — KypUHHUIIAA
KypCaTUIaIu.
\unitlength=1mm
IlyHuHraek pacmjia KaTHAINTaH YU3UKIAD KAIWHIMTA YYyH \TXMHJIMHEC Ba
\TxuckiuHec OyHpyKiapuaaHn QouganaHwia . ARHAH TOPU30HTA Ba BEPTHKAI
YM3MKJIAp YYyH \IMHETXUCKHecc Oyipyrunan (Qoitnananmnanu.by Oyipyk
KYpUHUIIN KyHuaaruya:
\linethickness{2.5mm}

by Oyiipyknan kelWnH pacMja KaTHAIITaH TOPU30HTal Ba BEPTHUKAT YHM3UKJIAP
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2.5MM KaJIMHJIMKKA era Oyiaau.
Xy:KKaTra Taiép pacm sKoMJIarTupun

Caxudara pacm »KOMTAIITUPHUILIA TPATXUCC MAKETHIATH Maxcyc

\includegraphics[xycycusmnapl{paiin}
OylpyFuaaH doitnananunagm. Xycycustiaap-pacm XyCYCHUSTIapUHU
aHUKJTAlIM,0lMp Heya XYCyCHSITIAap BEprysl OpKajil axpaTuiaau.XycycusTiap
XYCYCUSIT=KUHUMAT KYpUHUIIA aHUKIaHA[u.By KUCMHU KUpUTHUII MaxOypuii
emac.
by Oyiipyk kypcatwiran ¢aiiHu ernc — KeHraiTmanu(arap ABHUIIC ApaiBepu
Vpuatunran Oynca) Ba pdf — kenraittmamu(arap pdftex npaiiBepu YpHaTuiITraH
Oynca) pacmiap opacugad kuaupagu.lllynu Tabkumiad YTUIl  KEpaKKu
KypcaTWIraH pacMHU KUIUPUII (PakaT >KOPUM XyXxkKaT TeX KEeHrahtMa OusaH

cakJaHAaE¢TraH MaH3WJIJa amaira OH_II/IpI/IJ'IaI[I/I.MI/ICOJ'II

\includegraphics{kapalak}

bynna acocuit ¢aitnumuz(tex KeHraTMalnu) »Koualran Karajaoraa Kamnajiak.adp
¢aiimm sxoinamrad. Illly ca6abmmu pacm kenraitmacus(.pdf Oynranu ydyH) Xam
YaKUPUJIATITH.
PacMm yiyamiiapuHM y3rapTHpHIN

IOkopuna kypub yrran \uMHCIOyaerpanxucc OyHpyFd  XyCycCHsITIapuiaH
doitnananu0 pacMm ymyamiiapuHu y3rapTupuin MyMKuH.ByHna pacm kDHriauru Ba
OananUru aHuki1anaau.bymnap:

width= kDHrnmk

height= 6ananmx
bynna ymuamnapau TexHuHT O6apua Typaaru y3yHJIUK OUpIMKIapuaa OCpuiviig

MyMKHH.MacaiaH:

\includegraphics[width=1in,height=10mm]{a}




92 Mamemamuxada uHhopmayuoH mexHoai02UAIAP

Arap pacM yiauaMIapuHU aHUKJIAETraH naiTaa TacBup OminaH OOFJIMK MyaMMmoJap
yapaiuran Oynca KeeracrnecTpaTuo napameTpuiaH doiinanmanran
MabKyn1.IOkopunaru MUCOJI Y4yH
\includegraphics[width=1in,height=1cm,%keepaspectratio]{a} xabu Oynamu.Pacm
YIuaMIapyuHU aHUKJIAIra JOUp napaMeTpiaapiaH sHa Oupu
scale= yiuam
napaMmeTpuaup.by mapamerp apryMeHTUra pacMm XakMKWil yidamiapura HucOataH
coHynap é3unaau.Arap OM3 pacMHHU y3 yruamiapuja YMKapMoKkuu Oyicak scale=l1
ésum  kudos.Pacm  yrmuammapuHM  TeHr  spMuUYa  KUCKApTUpUII  eca
\includegraphics[scale=0.5] {kanamak}
OpKaJIM amMaJira OLIMPHIIAIN.
Pacm KMCMIUIAPUHU KOMIAIITHPHUII
PacMHM caxudaHuHr UXTUEPUI KucMuaa (€3yBiIap yCTHM €KUM OCTUIAH Xam)
XKoWnamrTupuil MyMKuH.ByHaa O6usra viewport napamerpu €pnam Oepajau.YHUHT
KYPUHHILIN KyWHaarnda:
viewport=IIx lly urx ury
by epma X Ba y Jap pacMHUHI 4Yal TMAacTKM Ba VYHT IOKOpU Oypuak
KopauHatanapu.by OyHpyK KYyJUlaHWITaHJlaH CYHT arap KOpAWHaTajap OJIIWHTH
€3yBJap KopAuMHATaNIapy OUJIaH yCTMA-yCT TYHIHMO KoJica ynap opka ¢hoHaa KoJauo
KeTaau Ba Ousra akar pacm kypuHaau. Axoiiud mapamerpiapaaH siHa Oupu Oy
TPUM NapameTpuanp.by mapameTp paCMHUHI TETHIIM KUCMHHM KYpCAaTHII y4yH
XU3MaT KWiaan.by mapaMeTp yMyMuid KypUHHULLIY KyHHgaruya:
trim=dl db dr du
bynna xam Xxynaum BuewnopT OyWpyFu KaOW KYpUHMILZA —Y3YHJIMKIAp
aHuknaHagu.by mnapamerpra €paamud Kaiut cy3 Oy caumnm  CY3uaAMp.YHUHT
KYpUHUILIY KyHuaaruya:
clip= manmuxuii
by xanutoaru mMaHTHKuANA KuiimMaTt poct (true) €ku €nroHt (false) xuiimar KaOyn

Kunaau.Arap 6uz Oy umdomara Tpye KuiiMaT Oepcak , y Xojiaa KypcaTWiraH
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PaCMHUHI OenruaaHraH KHCMHHHU KS”pCﬂTI/I6 KOJITaH KHCMH

Kypcatuimanau.Macaias:

\includegraphics[trim=-5 -5 16 16.clip]{ xananak }

Pacvuu Oypuin
Angle napameTpu opkaJjin amaJjra omupuwiaau.by napamerp ymymmii
KYPHHUIIN KyiiHgarnia angle= 6ypuax

by mapametp coar cTpenkacura Teckapu Oypuakra Oypanu.Macanas:

\includegraphics[scale=0.4,angle=30]{ xanamak }

bomka uMKoOHUATIAP
bu3 rokopuma kamanmak.mad pacmMu opkanu Oapya Kepakid Y3rapTUPHUIILIAPHU
Ooaxxapauk.byHnna 6u3 ¢akaT pacM HOMUHM KypcaTuill OWJIaH YeKJIaHIuK.Arap Ou3
KYTI KyJUTaHWIaaurad pacm dopmatiapuaad ¢oianianMokun Oyicak andarra yHU
KeHraTMacu OWsiaH KypcaTHIIMMU3 Kepak.byHpa KyWugarun KeHranTMmaliapHH
KypcaTull MyMKHH:

png, pdf, jpg, mps, tiff

Macanas:

\includegraphics[width=8cm,height=6cm]{aimp.jpg}
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Pacmuu kenraiitMa OujaH KypcaTHIJla XaM FOKOPHIAard pacMHU KEHTalTMacus
JaKUpHUIll OujiaH OOFIWK Oapua mapaMmerpiap YpUHIIH.

[IlyHuHTIEK paCMHM KEMMHYAIMK >KOWJIAIITUPUII YYyH KOM KOJIUPHUII XaM
MyMKUH.ByHJla pacM uerapaiiapy pamka OwilaH ypanaad Ba pacM HOMHU €E3u0

kyiunaau.byana npadt mapamerpuaan doinananuiaan.Macanas:

\includegraphics[width=1.5cm,draft] {kamanax}
kapalak.pdf

bup katopaa Oup Heda pacM >KOUTAIITUPHUIIT

Texnma 6up KaTopaa OUp Heva pacM XaM >KOWJIAIITUPUII MyMKUH.ByHia

\begin{minipage} .. \end {minipage} Tanacunan ¢oinaianmuiaa. Mucour:
\begin{figure}[h]

\begin{minipage}[h]{0.49\linewidth}
\center{\includegraphics[width=0.5\linewidth]{ xananak } \\ a)}

\end{minipage}

\hfill

\begin{minipage}[h]{0.49\linewidth}
\center{\includegraphics[width=0.5\linewidth]{ xanamak } \\ b)}

\end{minipage}

Pacm maiigonuaa ¢gopmysia KHPUTHII

Pacm sxoinamTupuiaguran MaugoHjaa ¢GopMmysia KHUPUTHII YYYH pacM OOMEeKTH
Vpuura Qopmyna &3um  kudos.Amdarra dopmyna E3unaguraH KOW TYFpU

Kypcatunuiu mapt.MacanaH:
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\setlength{\unitlength}{0.8cm}
\begin{picture}(6,5)
\put(3.5,0.4){$\displaystyle
s:=\frac{a+b+c}{2}$}
\put(1,1){\includegraphics|
a+b+c width=2cm,height=2cm]{ xananak
2 1}

\end{picture}
4. LATEX Tu3zumnjaa mareMaTuk Gopmynanap €3uil Ba TAKAUMOTIAP
Tanépan.
Martematukana kyn xojuiapaa rpek xapgnapuaan ¢oinananunanu.llly cababnu
ouz xam LATEXna wMarematuk ¢opMyna KUPUTHIIHHA TpeKk XaphiaapuHu
kuputunad oonutaiimm3. LATEXna rpek xapduapunau kuputum Oyipyru “\”
Oenrucu  Ba 11y ~ OENTMHMHI  MHIVIM34a  HOMHMHM  &3MII  OpKaJH
xkupuTriaau(Macanan:a xappu \annxa kabu kuputwiann).lly ypunga sHa Oup
MabIYMOTHU aTuO yTuin kepak.I'pex xapbnapu pyixatumaadn o (“omikron” ned
Yyrwiaan) xaphuau Oy ycyn ownad kuputud Oynmainu(Ssau \oMukpoH ned &3urm
HYTYFpu XucoOnaHaau).by xappHu KUpUTHII Y4yH KypcHBAA E€3WJTaH JIOTHHYA

0” xapdu,Exu ogaTaaruaek o xappuau kuputui kudos.Mucon tapukacuna oup

Heya rpek xap@uapunuar LATEX na €3unuivam xaaBaauHu KEATUPAMU3.

e ‘valpha 1 ‘\beta T Y\ gamma

i ‘Ydelta £ vepsilon £ ‘“warepsilon
by iy hzeta ] heta i “thata

i “wartheta [ Ziota K ‘kappa

A “lambda Ji o tE hou

& \xi X AWpi T Ywarpi

e “rho i wwarrho iy WEigma

s \waraigma T “tauw B Yupailon

e} Yphi I wvarphi | Ychi

v Ypeil () \omega

pyiixatra ) Ba [ | JapHu kKupuTuil HOTYFpu.by Oenrunap HuFnHIN Ba KynaiTManu

ownnupranu 6ouc Maxcyc Oyhpykiaap €paamuaa Kuputuiaan.JIotun xapdiaapuau
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KUpUTraHja Karra Ba KUYMK xapguap OujaH KUPUTUIL aBTOMATHUK Tap3/a
aHuKIaHagu.'pex xapduapuau kuputuiga eca “\” maH kKeduH Xapd HOMH

¢3unaérragma OmpuHun xapd karra xapd Ownan &3mmanu.bup Hewa Xxapdmap

pyuxartu

['\Gamma A \Delta ® \Theta
A\Lambda = \Xi IT \Pi
> \Sigma Y \Upsilon ® \Phi
Y \Psi Q \Omega

Enan Ounap amammapu xakuna.bunap amammap(kynadtupuin OYiaumn Ba X.K) HU
KyJuiama aipuM aMajUlapHH KeTMa- KeT €3I Kepak OVyica xeu KaHjal

npoOeicu3  AaBOMHAAH €3I MYyMKUH.buHap  amMamlapHuUHr  TYIHMK

pyuxaru:
+ + — - * &
== Y pm F \mp £ \times
- hdivw 1 Yaetminua . Zodot
o hcirc . Ybullet M Lcap
L Loup kH uplus M Legqcap
L LYegqcup W Wves \wedge
voplusz ! Yominua ZWotimes
vodot ) vozlash < vtriangleleft
f \triangleright II  ‘\amalg @ \diamond
{ WWE & vatar T vdagger
i \ddagger ) Mbigcirc S Abigtriangleup
%) ‘\bigtriangledown

Keitunru xaaBanuMu3 OMHap aMajuIapHUHT stHa OMp Typu MyHOcadaT

£ :- = =
: : - Yle > \Ee
= \ne m Yaim e \Bimeq
A= \Epprox = \cong = vequiv
£ ALl = \EE = \doteg
I \parallel 1 \perp = Yin
i ‘notin = Yni Z ‘eubaet
- \Bubzeteq o \supeet _ \Bupaeteq

amaJrIapu:
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T

LIl LA

X

\Bucc
\preceg
‘\.Bqaupseteq
‘dashv

‘mid
\propto

T ¥

=1

\prec
\asymp
\models
Yamile
\bowtie

97
=  \Bucceg
C  ‘\egqaubseteq
= \wdash
‘“frown
M YJoin

Ketinnru sxaaBanumus iyHanum kypcatruaiapu(crpenkanapu).LATEX kymnnab

KypcaTrU4JIapHUHT BEPTUKA Ba TOPU30HTAN BApUAHTIAPUHU TaKIUM

crajgu.

s " ! u |

Yto —

‘Longrightarrow =

\mapato —

\geta —

‘Longleftarrow <«

‘leftrightarrow «——

‘\Leftrightarrow <
\UpArTow i
‘\downarrow |
\updownarrow I
\Dearrow Y
\Bwarrow S,
‘leftharpoonup —
\rightharpoondows

‘longrightarrow =
\hookrightarrow
‘longmapato “t
‘longleftarrow <=
‘hookleftarrow
‘longleftrightarrow
\Longleftrightarrow
\Uparrow

\Downarrow
\Updownarrow
\aearrov

\nwarrow
\rightharpoonup -—
\rightlaftharpoons

‘\Rightarrow

Yleadato
“WLeftarrow

‘leftharpoondown

Kelinaru xagBaiiMu3 CUHYC TUIUTM aMaiuiap.MaTteMaTtukaaa KyI KyJulaHaJuran

Oy Tumaru aMamiap ssHU cuH,JI0T Ba X.K 1ap LATEX na xam xyaau nryHmait

éSI/IJ'IaI[I/I.]_HYHI/IHFI[CK ucrajral (bYHKI_II/ISIHI/IHF KYﬁH Bd IOKOPpHU MHACKCHIAaH

dboinananun

MYMKHH.
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log Mlog | W1g In “1n

arg  \arg Ker ‘ker dim  h\dim
hom  “hom deg  Mdeg exp  hexp
sl \z2in arcsin hZarcsin s \coa
ArceOs \arccos tan “tan arctan \arctan
vt “cot BEC \E&C CEC \cBcC
ginh “ainh cosh  “Zcogh tanh “\tanh
coth  “coth

By epma QYHKIMSIAD MHMIM3 THIMAATH KYPUHMINEAA E3MIraH.Y30eK THIHaa
TaHreHC “tg” kypuHHUILIa KaOyn KuinHraH.lllyHUHT yuyyH TaHT€HCHM E€3Ul y4yH
\tg &émm kumdos.Jlekun omatna arap LATEXna é&3mnmaérran XyxokaT THIH
KypcaTuiiMaca aBTOMaTUK Xojaa wHin3 Tuiau(english) Tanmanaau.bynnait xonna
LATEX \tg OyiipykHu TaHuManau.Arap Ou3 \tg HU MIUTATMOKYHK OYJIcaK XyKxkKat
oommaa \usepackage ra russianHu KUpUTHO Kyium hetapiau.UyHKH pyc THIHIA
XaMm TaHreHc “tg” kypununiaa kadbyn kwmHran. LATEX na tunnap nakerura xainu
y30€eK TWIM KUpPUTWIMAaraHu Ttydainu pyc TWIA NakeTuaaH (oHganaHuIl
Kynaih. Xymiac HaTwka \usepackag[russian]. Koranrenc(ctg) Xam Xymaam Iy
KYPUHUIIJA KUPUTHJIAIH. .

Ennu onuii MmaTemMaTukaga Kyl MIUIaTUIIAIATaH

oenrunap:
3 \sum I \prod U \bigcup
N \bigcap I \coprod &5 \bigoplus
X \bigotimes ©) \bigodot \Y \bigvee
A \bigwedge O] \biguplus Ll \bigsqcup
Iim  \lim lim sup\limsup liminf\1liminf
max \max min  \min sup  \sup
inf \inf det  \det Pr \Pr
ged  \gcd

Kyn wmmatunaguran Oyiipykjaapaad sHa Oupu  HMHTErpal OENTHCH  y4yH
Kynmanaguran 6yipykanp.LATEXa omartuii mnrerpan (/) kupurum yuym \int
OyHpyFu, KOHTYPJIH MHTETpaji ( § ) YUYH \oint Oylipyru
unuiatTwiaau. MIaTerpamHuar

KHPUTHUII IOKOPH Ba MMACTKW HWHACKCJIAPKW Ba HWHTCTpAJ OCTH (bYHKI_II/ISI XaM

1
/ x?de = 1/6
Jo
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MyMKuH.Macanan: $$
\int_0MXA2\, dx=1/6
$$

Arap uHTerpaJ yerapajapy UHJIEKC/Ia eMac, FOKOpU Ba KyiH yerapaja oyaumnm

J03uM OYiica , y xouaa \int Oyiipyruau \limits Oyipyru OnaH Oupraimuka

NIUIATUIINMU3 1

MyMKuH.Macanas:$$ f o2dr = 1 /6
\int\limits_0"1 x*2 dx=1/6 0

$$

Arap yerapayap OoImkada KypuHHIIA Oyjca sSbHH TypJiu XWJ omepaTopjap Ba
Oenrmnapaan uoopar 6yica \nolimits gan doitmananum MykuH. Macanas:
$$
Hn 1 = n! T .
i=1 ' \prod\nolimits_{i=1}"ni=n! $$
bomka 3apyp oearuiap

buz LATEX#aunr aespiu 6apya acocuii MaTeMaTUK OCNTHIapUHA KYPUO
Vrauk. KeluHru skaaBaiuMu3ia OJIMHTY OUpOp TypAaru >kajBajira KupMara

oenruwinapHu Kypuod

yTamus.
d  \partial /A \triangle / \angle
o0 \infty ¥ \forall 3 \exists
) \emptyset - \neg N \aleph
/' \prime h \hbar V' \nabla
7 \imath J \jmath f \ell
v \surd b \flat 1 \sharp
f \natural T  \top 1 \bot
e \wp R \Re S \Im
\ \backslash I\ & \spadesuit
& \clubsuit {»  \diamondsuit ¢ \heartsuit
O \mho O  \Box ¢ \Diamond
i \dag § \S © \copyright
) \ddag T \P £ \pounds

Oxwupru 6 Ta hopmynanu HadakaT popMynana OaTKyd MaTH KUPUTHUIIIA XaM
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unuiatuin mymkuH. Jlyaunaraek Oy pyiixaraa 6yiran \nalba Oyiipyru
\bigtriangledown Ounan Oup xun emac.Ennu oxupru skaasaira yramus.by

KaaBajanMui3ga MaT€CMaTuK 6CJ'IFI/IJ'Iap JKaJIBaJIn KCIITUPUIITAH!

+ % 8gp \ast # \ne éxu \neq
<\le éku \leq > \ge éxu \geq
[ [ éxu \lbrack ] ] éxu \rbrack
{\{ éxu \lbrace }\} éxum \rbrace
— \to éku \rightarrow «— \gets &xu \leftarrow
= \ni éxu \owns M \wedge éxu \land
V' \vee éxu \lor — \neg éxu \Inot
|| \Vert éku \|

dDopmyJiara HoMep KyHuUIl
MaremaTuk MaTH €3uIIa ofaTAa KyJial Oynuimu yayH hopMynara HoMep Kynuo,
yHra iymianma(ccbuika) opkanu yrwianu. LATEX na iynnanmanapra aBToMaTHK
yTum MmyMkuH.@opmyiiara Homep KyHum ¢akatr ¢opmyia €3Mil TyraTUITraH/IaH
CYHT aMaJlra Olrpuiiaan.by Kylinaarnya aMmaira OmupuIaaf.
dopmyna &é3um TaHacuga ckyaTHoH($$ Oenrmcupman doiiganmaHuIMaNIN)aaH
dorinananunca LATEX ¢opmyna HOMepMHHM aBTOMATHK Tap3da aHUKIAWMAM Ba
Hatmxkara umkapaau.lllynunrnek Oerumn{ equation } Ba ena{ equation }
Oylipykjapu opacuaa hopMysia HOMHU,Kail KYpUHUIIAA Ba Kaepaa *KOMIAIIUIIUHA
anukTam yuyH \ label Oyiipyrunman ¢oinananunanun.Oxupuga \ ref Oyipyru
opkaiu (popmysara u30XJIapHU KypcaTtuil MyMKuH. Macanas:

bupunuu cund ykysumnapu o6yaun  \begin{equation}
OWJIMIIY Kepak
$$ bupurun cuad YKyBUmapu OyHu Onmmy kepak $$
7%x9=63 (1) 7\times9=63 1)

\end{equation}

dbopmynanaH Kyiugaru HaTu»xKa KeJauo

(\ref{trivial}) popmynanan Kyitumgaru keiaud

qukaau. 63/9=7 yukaau. 63/9=7
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by epna \ref ypuura \pageref Oylipyrumaan xam ¢oiigananuin MyMKUH.By Oyipyk
dbopmyna HoMepuHHM emac (Gopmyna KoWnamraH —caxuda HOMEpPHUHH
Kaitrapaau. FOxopuaaru mrcomma arap ¢popmyna 8 caxudara €3uiran aecak
by dpopmyna 8 6etna é3unran. By dopmyia \ pageref{trivial} Oerna é3umiraH.
dopmyna HoMepiapu KypuHUILIapu OeBocuTa Kopuil cuH(pIapra
oornuk.Macanan aptucie cunduaa ¢popmynara Homep KyHuiga TyFpuaan TYFpu
KeMHHr1Y HOoMepra yTubO keTuinaau.000k cuHduIa eca aBBajl MaB3ly KEHUH eca
HYKTaJaH KEHWH 11y MaB3ynard ¢Gopmyiia Homepu KypuHumga Oymanu.Macanan
2-maB3yaaru 7-popmyna 2.7 kypunuimga Oynaau.bynma anbarra cundra moc
KYpUHUIILIAP XOCUI OYIIaiu.
AnbatTta OyHAal cTaHaapT KYpUHUIIUIAp KYT UIUIATUIAIN Ba yJiap OpTHUKYA
XapakaTHU Tayiab etmaiau.JIekun cu3 popmysa HOMEpU KYPUHUIITUHU Y3UHTHU3Ta
MociamuHru3 MyMkuH.byana \eqno Oyiipyruaan (hoianaHuIIHTH3

MyMKHH.Macaias:

bupunuu cund yxkyBumnapu bupunuu cund yKyBunnapu
$$
7%x9=63(3.2) 7\times9=63\eqno (3.2)
$$
ni bilishi kerak. ni bilishi kerak.

by epnaru 6upunun $$ 6enru popmyna 6onutaHum Ba oxupru $$ oenru
dbopmyna oxupunu kypcaranu.lllynunraex 0y Oenrunap opacujaa MaTeMaTUK
€3yBJIapra TEruiuIM napameTpiaapHu Oepuil MymMKuH.Macanan
$$
7 % 9 = 63 xucobrawdrcyoaooou 7 %X 9 = 63 xucobani xya oI
$$
bynnan kypunu6d Typubdauku MmaremMatuk Gopmyia nunaa E3yBHU O ycyaa
KUPUTHIIL: MyMKHH emac.AKc xonaa Latex kuputuiran €3yBHU KypcuBIa
yrkapaau. by myamMonu xan kuuii yayH \mbox Oyiipyrunan doiinananamus.by
OyHpYKHH 1Ty MHCOJIIa KYITaiMu3 %

7 x 9 =63 xucobmani xyaa ogauii 7 x 9 =63 \mbox { xucoOani xyaa oaaui }
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$$

Kyrtunran Hatwkara eputnmnau. E3yBnan ket ¢gopMya KupuTHIica Ba yHAaH

KeWHH siHa €3yB €3UII Tanal eTuiica sHa 11y yCyiaHu Kyiam MmymkuH. [lynra
yxmanr 0oIrka mapaMeTpiiap XxaMm OepuIl MyMKHH.

bus hopmynara Homep Kyiumaa \eqno Oyiipyrunan goigananauk. Texaa
dbopmynara Homep Kyhumnaa \leqno Oyipyruaan xaM ¢oinanananu. by nkxku
OyipykHuHT Oup Oupuaan dapku \ eqno hopmyira HoMepuHU YHT ToMoHaa \ legno
eca yar TomoHa €3aau.lllynra noup mucos kypamus: Ax0iMn0 YXIIANIIUK

AxoMunO YXIIanuimK

() sifz+eosr=1 I~
\sin"2x+\cos"2x=1
\legno (*)
$$
bynu yHuHYM cuH(ap OMIMIIAAN. bynu yHUHYM cuH(ap OMMIIagn. .

I'apuu \eqno Ba \leqno OyipyKIapu OpKajid CH3 MCTaraHicK HOMepJall amalra
OIIMPUJICAJIa AaBTOMATHUK Tap3/a yianMa(cchlika) Oepmaiau.

MartemaTuk popmysiajiapaa oaaTuil Ba HOOAATHH IPUPTIAP

Matsaa mpudTiapHu anMamTHPUILIA SHA OUp KyJaid ycyiuapaaH Oupu nuMa-ud
rypyXJall TyIIyHYacH E3uinau aBBan KanuHpok &3yBaad Esummm {aBpan \bf
KaJMHPOK €3yBIaH

OonIaliMmu3,eHIM BAKTUHYA Kypcusea  OouuiaiiMu3,eHAN BaKTUHYA

\it kypcuBra

ymamu3 6a saHa KAJIUH wpugpmea ymud yTamu3 Ba siHa

{\bf kanuu} mpudrra yTuod}

WJIK XO0JIaTra KauTaMus. WJIK XO0JiaTra KauTaMus.

by wmwuconmaru \ut Oyipyru KypcuBHM Owinupaan.EHIN MUCOIMMH3ra H30X
Oepcak:bupuHun ouunyBuM (Urypasd KaBC YHAAH KEWHHT OUPUHYMU CY3HU
tamad keiuHru cy3maan oomnab \od Hu E3auk,acauaa \0d AaH oaauH E3MI Xam

MYMKHUH 374.Xap MKKaja X0JiJia XxaM OMp XHJI HaTWka KaiTapuiaau.0y €3ran \og
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UMU3 TO \UT raya TabCUp KuWaaau.\UT 3ca { rava Ba }jaaH keiimH }rada.UyHkm }
mpUQPTIAPHU UUKH TYPYXJAIIHUHT OXUpHU.OXUpru E€nuiayBun (Urypasu KaBcaaH
KelinH ca JlaTtex cuH( OuaH 3BJIOH KWIMHTAH CTaHAapT mpudTra Karagu. Jxna
Oup OTUHPOK MUCOJ KYpaMu3:

Ky#tnmaru IT" na Kyitnmaru ${\od I1}"u$ na

H HOMaJTyMJIap COHH $u$ HOMamymmap conu
Ennu sina Oup Oyiipyk \mMut Oyiipyru xakujaa.by OyMpyk cTaHmapT “MaTeMaTHK
KypcuB’ra yTUII y4yyH xu3maT Kunaau.by Oyilpyknan kamaaH — Kam
doitnananuncaga aipuM mMacananapjaa xyjaa Kya kenaau.Macanan dopmynanapaa
KYI MIUIATWIAAWTaH rpek xapdiaapuau Kust é3umaa. byrau \Mut OyHpyFuHU HUKH
TrypyXJall OpKaJIu €311l MyMKHUH.

X ooy

~dq ${\mur\Curma}"X a=C$

Enan JIATEXuaunr xeviunru mpudtun “Kammurpadux mpudt’ra yramus.by
TypAaru mpuTHA (dakat MaTeMaTUK (bopmynanapra KyJu1anl
mymkuH.lllynunraex Oy mpudt dakat gotuH XapdiaapuHu TylryHa oJjaau.by

MIPUPTHHA UILIATHIT YIyH \cai Oyhpyrunan Goiaananmiaad. Mucour:

Ypunma srpu 9n3uKHA X Ta Ypunma orpu unsukan $X$ ta
oynakka 6yica oynakka Oyica
nemak: Zxgxm Tx nemak:~${\can T} X$ &xu $T_X$§

by epna ~ Genrucu arap €3yBnap Oup KaTtopra cuFMaca KEHUHTH KaTop OomuaaH
dbopmyiia OONTaHMACIUTH YUyH KYJUTaHWiIaau. Arap 1IyHaaM Ba3uar 0yiud Kosca
dbopMmynamaH OJIUHTH CY3HU KEWWHTH KaTtopra Tymupaan EKU CY3HH Oup
kucMuHN YTkazaau.fOkopuaarn muconga “me-“ OKOpM Karopaa Koiaub ‘‘Mak:
Txgkn Tx” macTku KaTopra TyIaju.

Xyxokarmaru Oapua JoTMH Xapduapu €ku MareMatuk Gopmyianap Ba TPEK
xapguapura OupaaHura Oup Xuj napamerp OepuIll MyMKHH.

Opatna matemaTuk (opmynanap KypcWB XOJija YMKAPWIHMIIUHUA OuiiaMu3,arap

Oapua Marematuk (opmynanap Ba rpek xapdiaapura KajauH WPUPTHU OEpMOKUH
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oyncak \Oonamatx Oyhpyruaan (oiigaaraHaMus3.
Jlatexma ¢opmynara MaTH KHUPUTUIIHU TYFpUJIaH TYFpU amalira Ouupuo
oynIMaiiu.

$$
harchazlar Y22 = 2 s apas i s sy rprivaion

$$
By epna \pMm MatH mpudTHHM KepakiM KYpHHHUIITA KEITHPCana, JIEKUH Cy3iap
opacuaaru Oy >kou(rpooe) JapHu HyKoTa oJManu.
dopmyJiaga MaTH €341

Marematk ~ Qopmynaga MatH &3um \MOOX OyWpyFrM OpKaaud amaira
omupunaau.@opmysia Ba MaTH opacujia Oyl >KoWiaap XOCWJ KWJIHMII Y4yH 3ca
\KKyas 1aH QoiaanaHuIaIu.

$$
M 2B VIP=2 o sapua 5 sap vyt exprixe )
X
$$
By epaa \MOox Oyipyru MaTH KypCHBAa YMKMACIIUIH,CY3JIap Opacuaard OV
oWjmap Ba ojgaThil mpudTaa YMKMIIAHU TabMuHIaiau. [yauaraex \MOox ma

mpU@PT TYpUHHU XaM OepuIll MyMKHH.

$$

Oapya x jap yuyH \/X72 = x  \mOox{0apua $x$ map yuyn}\kkyan \ckpt{x"2}=x
$$
lyan rtabkumama®d yTum kepakku \MOoXx Oydpyru mpudt yiayaMuHA
y3raptupmanin. bydpyk naugaru MaTH yjidaMu aBTOMATUK Tap34a aHUKJIAHAIU.
Kagpciap yiruaMuHM y3rapTHpPHII
Opnatuii Mmypakka0d Oynmaran gopmynanapaa KaBclap yidaMyd aBTOMATHK Tap3/a
anukianagu.Jlekun — Mypakka® — QopMmymanmapaa = Maxcyc — Oyipykiaapaad

dbolnananumra TYFpu Keaau. Macajiad Kyiujgaru
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1 T
e = lim (1 4+ —)

N— oo ;"?

dbopmynanaa.

Arap 6u3 ogaTaaruaeK KaBc €3MOKUM OYyicak Kyluaarnda €3aMus.

$$

1 e=\imum_ {H\TO\MH T}

— 1 n (
e=lim(14-) Le\ppc 1} )
n=o )

$$
Kypunu6 typubauku OyHaai kypuHuin yH4a Kyiail smac.Kasciap ymyamu Oumnan
KaBcrmap wuugard ¢Gopmyna ymuamu opacuaard ¢apk kyga karra.bynmai
Ba3UsATIAp/a KaBC nuuaaru Ggopmyiia Ouian Mociaad OJUII YYyH OYMITYBUM KaBCa
\nedgr, EmmmyBum KaBcma odca  \purxt jgaH  (doitnamanuinamu. FOxopumaru
MUCOTUMHU3A Oy OyipyKiIapHU Kysuiacak
$$
1 n »=\iium_ {H\TO\MHTI1}
e=lim {14 et
e N 1\ppacd{1} (s}
\purxr)"n
$$
by epna \dbpac Oyiipyru Kacpiapuu ¢&3um ydyH wunuiatiiaan.lOxopuaaru
muconuMusaaru \nedt Ba \purxt Oylpykiapu opacura ssHa Oup Heda \nedT Ba
\purxt gapuu &3um MymkuH.\mepT Ba \purxt OyipykiaapuHu Hadakat ( Ba )
KYPUHHUILJIArK KaBciaapaa Oayiku , Oolika Oup Heda KYpUHHUILIArd Oermiapaa xam
uinratuin MyMkuH. Kyiinga \nedt Ba \purxt Oyilipykiaapu Epmamuaa yiadamu
aBTOMAaTHK Yy3rapaauran Oenrwiap pyiixatu TEXnarm Oyilpyk kojjgapu OuiaH

KCITUPUIITaH:
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( ( ) ) [ [

] ] { \{ } \}

| \1floor | \rfloor [ \lceil
| \rceil ( \langle ) \rangle
| | \ | / /

\ \backslash

by epmarm \nedt\manrne ypuwura \medpr< &E3um MyMKUH.XyIAOAH IIyHIAH
\purxt\panrie ypHura xam \purxr> €3um MyMKuH.JIekuH Oomika BazusaTiIapaa <
Ounan \nmaHrie Oup MabHOAA KeIMaWIUM.AWpPUM MHCOJUIapJa OUTTa KaBC
KaTHamaau. Yiapau GopMyiara Mociail yuyH \iegt éku \purxt OyhHpykiIapuiaan
KEeWMH HyKTa Kyiriaau, OyH/1a HyKTa HaTWxkaBui caxudana kypuHmaiian. Mikku Ba
YHJIaH OPTUK HYKTaJlap 3ca HaTH)KaBUM caxudara YMKapuiaIu.

Ha3zopar yuyH caBoJiiap.
1. JlaTex MyXUTH HUMA Y4yH MYJDKaJUIaHTaH?
2. Marematuk MaTtHiaapHu Jlarex Tusumuaa Tai€piail TeXHOIOTHSICH.
3. Jlarex TM3uMHUAa MaTHHU (opMaTIall BOCUTATAPH.
4. Jlatex TM3UMUAA KaaBaJlJap Ba pacMIIApHUA YU3HUILL.
5. JlaTex TM3uMua MaTeMaTUK (popmyiagapHH €3UILL.
6. Jlarex TH3UMHUHM MIITA TYIIUPHII YIYH 3apyp AACTYPHl Ba TEXHUK TABMUHOT
KaHaal Oyum kepak?
7. Jlarex MyXUTUHUHT aCOCUM UMKOHUSTIIApU KaHa?
8. JlaTex TM3UMU OMHACHHUHT YMYMHU TY3WJIUIIWHA alTHO OCpPUHT.
9. Jlarex TU3UMUHHUHI TOPU30HTAJI MEHIOCUHUHT TapKUOUN KucMiapu
HUMajapaaH nbopar?

10.JIaTex TH3MMHUIA TAKIUMOTIIAp Taképiarn TapTuOu KaHaai oaxxapuiaam?
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IV. AMAJIUA MAIITYJIOTJAPUHUHT MA3SMYHHA

1-Mag3y: MathCad Ba Maple Tuzum/iapuaa MaTeMaTHK aHAJIN3

MacaJtaJlapuHM €YMIII.

Pexa:
1. MathCad Ba Maple tuzumu.
2. Marematuk udomanap Ba GyHKTCHSIIAP.
3. Aurebpa Ba COHJIap Ha3apHACH MacajaJlapiHK CUHIIL

MathCad nactypunu KyHugard y4 Xuj BapuaHTH MaBxKy/I.

) MathCad Crannapt
o MathCad ITpodeccuonan
o MathCad I1penym

By nactypnap épnamuaa Hadakat MaTeMaTUKara JOUp MacajlalapHU €YUl
MYMKHUH Oajiku Oy Jactyp €paaMuia uiMui Makosaiap, Te3uciap, JUCCepTaTCus
UIUTAPUHY, JUTUIOM UIUIAPUHU, KypC UIUTAPUHU JJOUHUXAIall MyMKHH 9yHKHA Oy
nacTyp €paaMuia MareMaTuk GopMyraiapHu, MaTHIApHU, TpadUKIapHU Ky1a

yupoiin Kuaub udoaanan MyMKUH, siHa Oy JacTyp €paamMua I0OKOpH Japaxasa

ANEKTPOH AAPCIUKIIAP XaM SIpaTUIl MyMKHH.

« " Mathcad Professional - [Jalolov_0.mcd]

[2] File  Frlit View Tnspet Formar  Marh Symbalice Windnw  Haip x
DeHE @Ry +» 2@« «|": o=l o @
INormaI L”Arial _:”10 ~'B 7z U [I1Be= || IS =
f(x) := sm(x) v (%) := cos(x)
s I E A [
EY A A xa [ <2
£(2) t,' / "’. : -:; }| f} "z \ IkKi ol_chov!l funkslyapl T ap -
et Rt S grafigini chizishga doir
v [ ot ) Yo
I“ / i / : "i/l ; s B
EVRRV.VINRV.VANE & &
2 b
= = ( Calculus [
_J e dx = 4.671 E-'-x4+cos(x)' —;o4-x3—sin(x) e o
1 dx * i
s B O
\3 f R0
%% + b) Expand Lzt vz nien’ lim lim, b
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1. pacm. MathCad nactypuaa uiiamra J10up MUCOJUIAP.

. 8x 11 -1
1 —mucoa. lim———-—— IMMUTHU XKCAOJIAHT.
x> 3XT — X' 4+ X

o0
By 6epI/IJIFaH JIJUMUT — AaHHUKMACJIMKKa 3ra, YHU OUYMII YIYH KaCUPHHUHI CypaT Ba
o0

MaXpaXHHU X HMHT DHT FOKOPHU JapaKaJIuruck x=° ra 6ymammus.

8+——-——
Iimx—xmz(x—mo da Lliii Iar—>0)=§
Xﬁwg—i—‘,—i X X10 X3 X4 3
x® x4

> JImmut((8*x*10+11*x19-1)/(3*x*10-x*7+x5), x=HHPUHUTII)=
JuavuT((8*x*10+11*x79-1)/(3*x 1 0-x*7+x"5), X=MHPUHUTIH);

8x'+11x"—1)_8
x— o 3.0 745 B

3

2 — MHCOJI. ”m\/x+15—\/17—x

JIMMUATHU XHACAOJIaHT.
x—-1 X? +5x—-6

0
by mumut x —1pxa cypar Ba maxpaxku 0 ra UHTWITaHU Y4yH g AHHKMACIHKA T4,

by aHMKMAaCIIMKHY OYMII YYyH KaCUPHH CypaT Ba MaXpaKUHHU CYypPaTHUHT

KYIIMacu /X +15 ++/17 — X ra KyIaiTupaMus.

lim X+15-17+x _lim 2(x-1) _
(X2 +5x—6)J/x+15+17+x) =1 (x—1)x+6)/x+15++17+x)
2 1

=lim =—
L (x+6)JX+15+/17+x) 28

> JIumMut((ckpT(X+15)-ckpT(17-X))/(X*2+5*%X-6), x=1)= iumut((cKpT(X+15)-
ckpT(17-x))/(x"*2+5*%x-6), x=1);
[\/x—i-lS —J17—x ]:L
x—1

x2+5x—6 28

3 —Mucoa. lim
x—0 X3

tgx—sinx 0
= |0 JIMMUATHU XUCAOJIaHT.

by nmumuTHUM Xucabnamaa GyHKTCHUsI I ITyHIal MTAKWIT aIMAIITUPUIIT KEPAKKH,

yHra 0apuH4a ayKOMMO JTMMUTHU KyJUIalll MyMKHUH OVJICHH.
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sinx .

= —sinx . )

. . sinx(1-cosx . 1 sinx 1-cosx
imCosx_— _ppsinxd-cosx) 1 sinx _
x—0 x3 x>0 X3 Cc0oSX x>0 COSX X X2

2 2
2sin? X sin > sin >

. 1 .. sinx .. 9 1 9 1| .. 9 1 1
=lim -lim -lim 2 =1.1-lim= 2| _= ||m—2 =—1==

x=>0 COSX *x=0 X x>0 X2 x—0 2 X 21 x>0 X 2 2

2 2
> Jlumut((Tan(x)-cuH(x))/(x*3), x=0)=
JaumMuT((Tan(x)-cuH(x))/(x*3), x=0);

tan(x) — sin(x) | _ 1
x—0 ( j

x3

4 - mucoa. lim(Bx-1)fIn(x—4)-Inx], (co—co) TUMUTHHE XHUCAOIAHT.

X—00

Jloropudmutai Kouganapu acocuaa:

Iim(5x_1)|nx;4 = Iimln(x;ﬂsxl = Iimln{1+(—ﬂﬂ5Xl

X—00 X X—>00 X X—00 X

u=nwux, x>0 PyHKTCUS Y3yJIUKCHU3 3KaHuaH limlInx = In(limx) Yypunnu. bynnan:
X—>00 X—0

il (5] 1) 1)

imin[1+| —— =Inlim| |1+ — im|1+— || =
x>0 X x> X x> X
=In[(e™*)°-17*]=Ine ® = -20;

> JImvuat((5*x-1)* (1H(x-4)-aH(X) ), x=HHPUHUTH)=1uMuT((5*x-1)* (1H(x-4)-

JIH(X)),X=MH(PUHUTII);

Pyiixar

GAUSS usulida DETERMINANTNI hisoblash :

> pecrapt; wutx(/IuneapAareopa):

A 1= <<2,3,5>|<7,14,25>|<13,12,16>>;

2 713
A:=]314 12
525 16
> A:=I'ayccuanEnummnnatuon(A);
[2 7 13 ]
7 15
a="72 2
3
00 -=
7

109
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> n:=JleTepMHUHAHT(A);
d=-3
KarTop inFuHANCH Ba KyNaiTMACHHH XHCOOIa1
bZS[nj

Yeknu Ba YEKCU3 UMFUHAN *=2 HU TYFPUJIaH-TYFpH OakapuIill OyUpyFu
CyM Ba Oaxapui 6exop KrutrHTaH Oyiipyru CyM opkanu Oenrwiananu. by
OyipykinapHuHr napamerpiaapu oup xuin: Cym(T, H=a..0); Ba cym(T, H=a..0); Oy
epla T — MMFUHIMHUHT UHJeKcura 0oFiuK Oynran udona, a..0 — 3ca HUFUHINHH
H=a JjaH H=0 raya Oa)xapwJIUIIWHU KYpcaTyBUn WHFUHAN UHICKCUHUHT YerapacH.
> cyM(bK"2b, bKkb=(..4);

30

> cyM(bK"2b, bKb=(..H);

1 ; 1 , 1 1
3(n+1) —2(n+1) 6N T6

> cyM(bK"2b, BKb);
1 1

1
ZK3_ZK%2iZ
3k 2k +6k

> cyM(ba|K]*X*Kb,bKb=0..4);

2 3 4
a,+a, X+a,x +a,x +a,x
> cym(ba[K]*X*Kb,bKb=0..H);
n
k
D ax
k=0

> Cym(bK/(k+1)b,bkb=0..H) = cyM(BbK/(K+1)b, bKb=0..H);

n
k
kZOkJr1:n+1—‘I’(n+2)—y

> cym(bK/(k+1)b, BKB);
k—¥(k+1)

> cyM(bK*a”Kb, BKb);

a“(ka—k—a)
(a-1)?

Arap yekcu3 KaTop WMFUHIMCHUHN XUCOOIal Tajaad dTUiIrad 0yica IKopH



Mamemamuxada uHghopmayuon mexHon02usIap 111

yerapa cudatvua HHPUHATIH KUPUTUTIAIN.
b
l_[ P
n=a KYIaiT™Ma XaM Xy IyH1ail 0eBocuTa Oakapuill OyrupyFu
npoaycr(Il(n),n=a..0) Ba 6baxapunmaiauran Oyipyru Ilpoaycr II(n),H=a..0)
EpraMuia 6enruaaHaau

> npoaycr( k2, k=1..4);

576
> mpoaycr( k2, k=1..H );
I'(n+1)>2
> mpoaycr( k2, K );
r(k)?
> npoaycer( a[k], k=0..4 );
aaaa.a

071727374

> npoaycr( a[k], k=0..H );
[13a,
k=0

> IIpoayCr( H+K, k=0..M ) = mpoayCT( H+K, k=0..M );
L '(n+m+1)
(n+k)=—"np———2
kljo I'(n)
> npoayCt( K, K=PooTO¢(x"3-2) );
2

MucoJjiap

1.YMymuii xaau Kylnaarura TeHr OyJaraH KaTOPHUHT TYJUK Ba H-KucMu
1

HUFMHIUCUHY TOMHUHT: @, ="~ +1)

> pecraprt: a[H]:=1/((3*H-2)*(3*n+1));
. 1
&= (@Bn-2)(3n+1)

> C[H]:=Cym(a[n], -=1..H)=cym(a[u], i=1..H);

N
. 1 111
SN'_nzl(3n—2)(3n+1)__33N+1+3
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> C:=nmumut(pxc(C[H]), H=+undununrii);

1
S.—§

ZI:—I:IH-'-IHEXH
2. Jlapaxkanu kaTop Kaiicu (pyHKIUATa SKUHJIAaau: = =1 ?
> Cym((-D*M(a+1)*8”2*x 1, i=1..unpunnti)=cym((-1)*(H+1)*w*2*x H,

H=1..uHUHUTII);

S D oy X (x=1)
2 (D7 ==

L+ 7"
3. Jdapaxanu KaTtop HUFUHIUCUHH TOIHHT: STARE
> Cym((1+x)*o/((a+1)*n!), 1=0..uapunutit)=cym((1+x)*n/((u+1)*u!),

H=0..nHPUHUTIH);

e(x+1) —x-1)

(
B (1-e
(n+1)n! X+1

)

f}ﬁﬂ—ﬂ”

4. buHOMHAJI KATOp WUMFUHIUCUHU TOIMUHT: #-1 :
> Cym(ounomuain(u,4)*(1-x)*n, i=1..napuautii)=cym(ounomuan(u,4)*(1-

X)"H, H=1..MH(PUHUTII);

e 4
> hinomial G2, 41 - )7 = ﬂ__?_
=1 x

=y as -1
o . = :P‘!E +1
5. YUekcns KymmanTMaHd XUCOOIaHT; =2

> IIpoaycr((u”3-1)/(u”3+1),u=2..ungunurtit)=npoaycr((a”3-1)/(u"*3+1),
H=2..MH()MHUTI);

S S

n=2" +1 3

5 4
6. Uponanu xucobnanr: S =>[](*+k?)

i=1 k=1

>Cym(IIpoaycr(u*1+k"2,k=1..4),u=1..5)=cym(npoaycr(u" 1+x*2,k=1..4,u=1..5
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);

X}
J6+2./5--/6-2.5
3
> (crpT(6+2*cKpT(5))-cKpT(6-2*CcKpT(5)))/cKpPT(3);

Ba Onmep Tyrmadacunu 6ocamus. Hatwka xocun Oynamu:

2
25

(i + kz)j =37924
1

1-mucos. XucoOmanr:

. Kyiiugaruau tepunr:

2-MucoJ1. DopMyllaHu TEPUHT : @ = f sa |f(x)-6|.

> omera=rtxera/t; adc(d(x)-geara)<encuaon; Iumep HU OOCaMU3.

O):T

|—f(-3)+3d|<¢

3-mucoJ . Kyitnnaru udonanuar KuiMatuau x=4 Ba H=9 1a XucoOJIaHr:

d:=.//x+y+2%3
> x:=4:11:=9: 1:= cKpT(CKPT(X+i1)+2*X"3);
d:=.//13 + 128
Uukapuiil catpuja OJIIMHTY KHAMAaTHU XOCUJT KWJIHII Y9yH %0 Ba COHIIU
KUIMaTHU XOCWI Kunill yuyH 3Baa(%); €xu ssand(udona); Oypykiapu
UIUIaTUIaN.

>sBang(%);
11.47194627

4-mmcoa. c=2, n=1.4 na kyiuaaru udoaaHu KUMaTUHU XUCOOJIAHT:

Jc-d. c-d+
CZ-JZTJ 4lc+d

Euumr:

113

> c:=2:1:=1.4:ckpT1(C-1)/(C"2*cKpT(2*C))*(cKpT((C-M)/(C+n))+eKrpT((C 2+C* 1) /

(c"2-c*n)));
2711630723
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MycTaku/ TONMHUPUKIAP
1. CapnaBxanap caTpu yMyMHUI KYPUHUILIUHA YPraHUHT.
2. ®ujie MEHIOCMHUHT TapKUOWK KUCMIIADUHU OYUO KYPHUHT Ba YIAPHUHT
Basu(asapuHM TYITyHUO OJIUHT.
3. Enut Ba Buew MeHronapuHUHT TapKuOUil OyHpyKIapuHU YpraHUHT.
4, Buew menrocuaa xounamran Ilanerrec nanurpacu pyxatugan
¢oiinananud Typiu 6enruiap, xapdaap Ba XOKo3aJlapHU KUPUTHUILIHN YpraHUHT.
S. HNucepr Ba ®opmMaT MEHIOJIAPUHUHT TApKUOUI OyHpyKJIapuHU 04nO
KYPHHT Ba YJIapHUHT Ba3u(aiapuHu YpraHUHT.
6. Bocuranap naneauHuHT Xap Oup TyrMayaCMHUHT Ba3u(acuHu
MabJIyMOTJIAp CaTpU OpKaju OMJIMO OJIMHT Ba yJapaaH (poiJanaHUIIHNA YPraHuHT.
7. pudTnap nanenu TapkuOUil KUCMIIApUHU KYPUHT Ba yJIAPHUHT

Basu(agapuHU YPraHuHT

2—Mag3y: MathCAD Ba Maple Tuzumaapuna JAnddepennuan

TCHIVIAMAJIAaPpHA €YUMUHHU TOITHIII.

Pexa:
1. MathCAD Ba Maple Tuznmua MmaTeMaTk aHaIM3 MacajlalapuHU CUMIIL.
2.  JluddepenTcuan TeHrIaMatapHd YMyMHH €YUMUHHU TOITHIIL

OAT yuyn Ko Ba apanaii MacanaJlapHU €UUILL.

TeHriama Ba TEHICH3JIHK TYpPH.

N | Komanda komanda ma’nosi

1 | roots(Pn(x)) Pn(x)=0 kynxamm TeHr1ama

2 | solve(eq,x) eq(x)=0 , yHuBepcay koMaHa

3 | solve({eql, eq2,...},{x1, x2,...}) | eq;(X;,-»X,)=0,i=1,...,n, TEHr-p cucTEMacu
4 | fsolve(eq,x) eq(x)=0 TeHTIaMaHU TaKpUOUI eUUMU

5 | rsolve(eq,x) eq(X)=0 peKKypeHT TEeHTJIaMaHU CYUMHU
6

fsolve({eql, eq2,...},{x1, eq; (X;,., X,)=0,i=1,...,n, T.C. TaKp-i1 euunIn
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x2,...})

7 | _EnvAllSolution:=true : ¢q(x)=0 , TpUroHOMEeTPHK TeHIrIama Oapua
solve(eq,{x}) CUMMHU

8 | _EnvExplicit:=true : eq; (X, X,)=0,i =1,...,n, TpAaHCEHJECHT
solve(eq.{x.y.z}) TEHT-P

Tenriiama Ba TEHICU3THKJIAPHU €I
Oanuii TeHrJIaMaJIapHy e4uIi.

Maple myxuTHa TeHrIamManapHu €4uIl Y9yH yYHUBepcan Oyipyk solve(t,x)
MaBxkya, Oy epaa t — TeHriama, X — TEHIJIaMaJard HOMabiIyM Yy3rapyBuu. by
OyHUpYKHUHT Oa)KapWIMIIU HaTH)KacuJa YMKApHUII caTpuaa udoja naigo Oymany,
Oy aHa 11y TEHTJIAMaHUHT €4uMU XucooOmanaau. MacaJjian:

> solve(a*x+b=c,x);

b-c
a

Arap TeHrnama Oup HeyTa edyumra sra OyJica Ba yHIaH KSHUHTH
xucobmanuiapaa GpoiganaHuin kepak 0yica, y xoiaa solve Oyitpyrura oupop-oup
HOM Name Oepwiaau.. TeHrITaMaHuHT KalCH SYMMHTa MYPOXKOAT KHITUII Kepak
OVyJica, yHMHT HOMH Ba KBaJIpaT KaBC HUKA 3ca €M HoMepH &3mmanu: hame[k].
Macanan:

> x:=solve(x2-a=0,x);

x:=.a,~/a
> x[1];
Ja
> X[2];
—/a

Tenriamajiap cucreMacuHM e4ulll. TeHrimamanap CUCTEMacu XaMm XyIIu
mysgan  solve({tl,t2,...},{x1,x2,...}) Oyiipyru épaamu OwnaH eumiaau, (akart
sHAM OyWpyK mapameTrpu cudaruma oupunun Gurypaim KaBcaa Oup- oupu Owiian

BEeprya OwiaH axpaTwiraH TEHTJIaMalap, WKKUHYM (Urypamyd KaBcaa dca
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HOMAabJIyM Y3rapyBuuiap KeTMa-KeTIHUTH E3UTaiu.

Arap Owmsra KeWWHTH XucoOJjamiapja TEHrJIaMalap CHCTEMaCHHUHT
eunMuIaH QoimanaHum €Ky yaap yctuaa 6ab3u apudMeTHK aMalliapHu OaKapuI
3apyp Oyica, y xoiga Solve Oyiipyrura Oupop Oup Name HOMUHHU OCpHII Kepak
oynamu. Keitun sca TapMuniam Oyipyru assign ( name) 6axapunamn. lyHman
KEeWHH eunMiIap yCTHI1a apu(pMEeTHK aMajutapHu Oakapui MyMKuH. MacajiaH:
> s:=solve({a*x-y=1,5*x+a*y=1},{X,y});

5= {y= a->5 . l+a
' a’+5  a’+5

¥

> assign(s); simplify(x-y);
1

6
a’+5

TeHrinamMajJapHUHT COHJIM €YUMUHYU TOMHMII.  Arap TPAHCCEHTACHT
TEHTJIaMalap aHAIWTHUK €4YnMra sra Oynmaca, y XoJjJa TEHTJIAMAaHWHT COHJIU
CUYMMHUHHM TONIUII yuyH Maxcyc Oyipyk fsolve(eq,X)nan ¢oitnananunamu, Oy
ep/ia XaM mapameTpJiap coJiBe OyHpyru kabu kypuHuiga oynanu. Macanan:
> x:=fsolve(cos(x)=x,X);

X:=.7390851332

PexyppeHT Ba (pyHKCHOHAJ TeHTJIamMajapHu eduml. rsolve(t,f) Oyiipyru
épnamuna T OyTyH QyHKIMSA yayH t peKyppeHT TeHIJiamaHu euuin MyMkuH. f(n)
byHkuus yuyyH O6ab3u Oup OOIUIaHFUY MIAPTIApPHU OEpUIll MYMKHH, y XOJaa
Oepwiiral peKyppeHT TEHIJIaMaHUHT XyCYCUM eunMu Xocuil Oynaau. Macajian:
> t:=2*f(n)=3*f(n-1)-f(n-2);

eq=2f(n)=3f(n—-1)—-f(n-2)
> rsolve({eq,f(1)=0,f(2)=1},);

()
Yuusepcain Oyipyk Solve (yHKCHOHAT TEHITaMa apHH €YMII HUMKOHUHH
xaM Oepaju, MacajaH:
> F:=solve(f(x)"2-3*f(x)+2*x,1);
F:= proc(x) RootOf(_Z"2 - 3*_Z + 2*x) end
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Hatwxkana omkop OyiMaraH KYypUHHUIIArd €4uM maigo Oymanu. JlexkuH
Maple wmyxutuaa OyHpmaik edyumiap yCTHIA HILIAl WMKOHM XaM MaBXKyIl.
(DyHKCHOHAJI TEHIJIaMAJIAPHUHT OIIKOp OYJIMaraH eduMjapuHu Convert Oyipyru
épramusia OUpop 3JeMeHTap (PyHKIUsAra aaMamTupuO onui MymkuH. FOKopuaa
KEJITUPWITaH MHUCOJIHM JaBOM JTTHPraH XOJAa , OLIKOP KYpPUHUIIAATW €YUMHU
OJIUIII MyMKUH:

> f:=convert(F(x),radical);
3 1

f:=§+§4/9—8x

TpuroHoMeTpuK TEHIJIaMa Ba TEHTCU3JINKJIAPHA €YHIIL.

TpuroHoMeTpUK TEHIAMaHU YHIN YUyH KyJutaHwirad Solve Oyiipyru daxat Oomr
eunmMiapHu, ssbHU [0, 2] mHTEpBanmaru eunmiapHu Oepaau. bapua ednmiapHu
onum yuyH onauagad EnvAllSolutions:=true xymmmua OyHpyKIapHU KAPUTHUIII
Kepak Oynanu . MacaJian:

> EnvAllSolutions:=true:

> solve(sin(x)=cos(x),x);

1
ZTE+TE_Z].~

Maple myxutnna Z ~ Genru OyTyH TypJaru y3rapMacHU aHTJIATa/IH,
IIYHUHT Y4yH YIIOY TCHIJIaMa SYMMUHUHT OJJaTJard KYPUHUIIY X:=Tt/4+1H
oynmamu, Oy epaa x— OyTYH COH.

TpaHcceHACHT TEeHTIaMalapHU €YMII-Ja €YUMHHU OIIKOP KYPUHHIIIA OJIUII YIyH
solve Oyiipyrumgan onaud kymmmua _ENVEXplicit:=true OyiipyruHu KUpUTHII
Kepak Oyau.

Mypakka0 TpaHCCEHIEHT TEHIJIaMaJlap CUCTEMAaCUHU €4UIll Ba YHU
COAANIAIITUPHUIITa MUCOJ KapaiMu3:
> t:={ 7*3™X-3*2"N(z+y-x+2)=15, 2*3™N(x+1)+3*2/(z+y-x)=66, In(X+y+2z) -
3*In(x)-In(y*z)=-In(4) }:
> EnvExplicit:=true:
> s:=solve(t,{x,y,z}):
> simplify(s[1]);simplify(s[2]);
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{x=2,y=3,z =1}, {x=2,y=1,z=3}
KOxopuna kentupuiran Gukpiap acocuja Kyduaaru MUCOJUIApHU KapanMus.

Oapya eynMIIapUHH

1. Tenrnamanap cuCTEMaCUHUHT {Xz _yi=1

TOIMHT X2 —xy =2
bylipykiap carpuaa TepuHTr:

> 1 ={x"2-y"N2=1 XN 2+x*y=2};

> EnvExplicit:=true:

> s:=solve(eq,{x,y});
si={x=243,y=2 3} {x=—2,3,y=—3:3}

2. Enau Tonunran eduMiiap MaKMYaCHHUHT WUFHHIUCHHA TOTIHHT .
byiipyknap carpua TEpUHT:
> x1:=subs(s[1],x): y1l:=subs(s[1],y):
x2:=subs(s[2],x): y2:=subs(s[2],y):
> x1+x2; yl1+y2;
3. X°=C0Y(X) TeHIrIaMAHHUHT COHJIM C4MMHHH TOIIHHT.
byiipyknap carpuia TepUHT:
> x=fsolve(x”*2=cos(x),x);
x=.8241323123
4. f(x)?—2f(x) =X TeHrmamaHu KaHOATIAHTUPYBYH (H(x) QYHKLHIHA
TOIIVHT.
TepuHr:
> F:=solve(f(x)"2-2*f(x)=x,f);
F:= proc(x) RootOf(_Z"2- 2* Z- x) end
> f:=convert(F(x), radical);
fi=1+,/1+x
5. Bsinx + 12c0sx=13 TeHrIaMaHUHT O0apya €YUMIIAPHHN TOITHHT.
byiipyknap carpuia TEpUHT:
> EnvAllSolutions:=true:
> solve(5*sin(x)+12*cos(x)=13,x);
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arctan >
12

TenraamajapHu COHJIN €YUl yCYJJIAPH.

Tenrnamanap cucremacu ymoy KoMmaHanap

solve({eql, eq2,...},{x1, x2,...}), fsolve({eql, eq2,...},{x1, x2,...})
Ounan eunnanu, Oy epaa OupuHun GUTrypaiu KaBciaapaa TeHriaaManap pynxar,
WKKUHYY QUTypaiu KaBciap/a y3rapyBuuiap pyixatu 6epuirad. Arap
KeMMHYAIWK, e9uMIIap yCTHIa Oupop amasuiap Oakapuil Kepak O0yiica coiiBe
KOMaHJacura Oupop HOM Hame OepuIll KEpaK, CYHI HOMHH KaOyJl KWJIUII YUyH
assign(name) komangacuuu 6epuin kepak. Lllynnan cyHr eanmiap ycruaa
UXTUEPUIA MYMKHH OYJIraH aMajulapHu Oa)kKapyill MyMKHH.
bu3s xyituaa 2 60012 yTunaaurad rpaduk YU3HII ONiepaTopiiapu
plot(p,x=-4..4,labels=[x,y],labelfont=[ TIMES,ITALIC,12));

with(plots):implicitplot(e,x=-10..10,y=-10..10);

JIaH KYpra3MalwivK y9yH (poiganaHavk.
Mucon. 1. Un3nknm TeHriiamanap CHCTEMAaCHHH CYHILL
> s1:={2*x+y=6,x+2*y=6}:s0lve(sl,{x,y}); \\{y=2,x=2}
> with(plots):implicitplot(s1,x=-10..10,y=-10..10);
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YUn3HKJJIM TEHIJIaMaJIap CUCTEeMACHHHU €YUl YCYJUIapu
Uusukau anrebpavik TEHIJIamMallap CUCTEMACHHM eduIlga KOHI TapKajliraH

["aycc ycynm aHUMK €4MII yCyJJlapu Typyxura mMaHcyO OYynn0, YHHUHT MOXUSITH
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IIyHJIaH WOOpAaTKU, HOMAbJIyMJIAPHU K€TMa — KET WYKOTHII MyJIu OWiaH Oepuiiran
CHUCTEeMa ¥Y3ura OJKBUBaJEHT OynraH moroHanu ( yd Oypuakim) cucTeMara
KeNTUPWIAIA. by KOMIFIOTED XOTHpacuAaH camapaiu paBuiaa (HoiigaaHuIl
WMKOHUHHU Oepajii .

Yoy

A X +a,X, +apX, +..+a, X, =b

1n“*n

ApX, + 8y Xy .+ 8,5, X, =D,

(1.1)

KYPUHUIIIAT YH3UKJIU TEHIJIaMallap CUCTEMACH HOROHAAU cucmeMa JeRunaiu,
oyepna k<n, a;= 0, 1=1,2, ..., k.
Arap k=n 0¥ca, y xonna (1.1) cucrema yu 6ypuaxiu nedunaiy.

Homabiymnapau keTMa — KeT WYKOTHO Oopwuill, acocaH, cucTeMazaa dJeMEHTap
aIMalITUPUIIUIAp KWKl EpAaMuja amajira omupuiagud. by siemeHTap
aIMAIITUPUIILIApTra Kyluaaruiap KUpaju:
1) cuctemara TEruiuid UCTAITaH UKKUTA TCHIJIAMAHUHT YPHUHY aJIMAIlITUPHIIL,
2) TeHriamanapaaH OMPUHUHT Xap MKKaJa KUCMUHHU HOJJIaH (apKjiIM HCTalraH
COHra KyNanuTUPHILL,
3) Oupop TEHrJaMaHWHT Xap HWKKajla KUCMHUra, OUpOp COHra KyNmauTHpUIIraH
WKKUHYY TCHTJIAMaHUHT MOC ~ KUCMJIAPUHU KYIIIHIIL
EnemenTtap anmMamrupumap OepuiraH TeHrjamMangap CHUCTEMACHMHHM YHTa
HKBUBAJICHT CHCTEMAara yTKa3uIIMHU UCOOTIIall MyMKHH.

OnauiivK yayH KyWUard Yu3uKIJIM TeHIlaMallap CUCTEMACHHU KapaMu3:

aj1Xt+ 2Xp+ 33X+ WNyYXg =35,
ap1Xy+ @agpXp+ ap3X3z+ apgXg=ags,
agziXp+ agpXp+ azzXz+ agzgX4=ags,
aq1X1t  a42Xp+  A43X3t  Ag4X4 =345-

Alraiinuk, OepuiaraH cucremaaa a

1% 0 (eTak4ym 3JIEMEHT) OYJICHH, aKC
X0J1J1a TeHTJIAMJIAPHUHT YPUHJIAPUHU aJIMAIITUPUO, X1 o1auaaru koepurcueHTu
HOJIJIaH (hapKJju OYITaH TeHrIaMaHu OMPUHYY YPUHTA KYyIUpaAMU3.

CucTteMaHUHT OMPUHYHU TEHIJIAMACHHUHT Oapuya koehPUTCUEHTIapUHU ai1
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ra 6ynuo,
x1+012x2+613x3+014X4=015 (1.2)
TeHTJIAMaHU XOCHJI KWJIaMu3, 0y epjaa.
a

b.. =9 (j=2345)]
1] a,,

by tomunran (1.2) TtenrnamanaH ¢oiganaHubd, OKOpUJArd CUCTEMaHWHT
KOJITAH TEHIVIAMAJIAPUIATY X1 KaTHAIITAaH XaJHU WYKOTUII MyYMKHH. byHUHT y4yH
(1.2) TeHrmamaHu KeTMa-KeT dpi, d31 Ba ds1 japra Kynmautupub, MOC paBHILIA
CUCTEMAHUHT UKKUHYM, YYMHYH Ba TYPTUHYU TCHIIaMaJlapuJaH aiupaMus.

Hartwmxana Kyiinaaru yura TeHIJIamanap CUCTEMAaCHHU XOCUJT KUJIaMU3.

1 1 1 1
ek
a?]Z-)XZ +a:(,)f)X3 -+ a:(gf)X4 = a:(gf) (1.3)
ayy %y " ayzixg T ay xy T ag:

Oy cucremanaru ai(jl) koeddurcueHTIap

af) =a —a,b, (i=2,34; [=2.34,5) (1.4)

dbopmyna épmammma xucoOmaHamu. OHau  (1.3) cHCTeMaHUHr OUPUHYH

TEHTJIAMACHUHH a‘21)2 ra 0yuo,

X5 +b§|‘3)x3 + b§2x4 = bg'5) (1.5)

TEHIJIAMaHW XOCWJI KWIaMu3, Oy epaa

a®.

2] .
b, = =2, =345
21" a, (i )

(1.5) Tenrnama €pmamuaa (1.3) cucTeMaHUHT KEWUHTY TEHIJIaMallapuIaH X
HH, FOKOPUIATUICK KOMJA ACOCUIa, MyKOTaMU3 Ba KyMHUAryd TEHIIaManap

CHUCTCMACHUHHU TOIIaMH3.

(2) (2) — 2)
8333 * % T %3 (1.6)
aiféxg + ai&x 4 = a:(;)S

Oy epna
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(2 _ ® OR®O i — . P —
aij = aij al, sz (i=34 =345 (1.7

(1.6) cucteMaHuHT OMPUHYY TCHIJIAMACHHU a(32;)), ra 0ymo,

(2) —h(®

Xs +b34x4 _b35 (1.8)

TCHIJIAMAHU XOCHJI KAlaMu3, Oy ep/a

(2)

3] :

0P = (1=49)

4@
A3

By (1.8) tenrnama épnamuna (3.6) cUCTEMaHUHT UKKWHYM TEHTJIaMacHJaH
X3 HU ykotamu3. Hatmxama
3@y —g®
4 " 4 45
TEHIJIaMaHU XOCUJI KujlaMu3, 0y epja

3) _ 42 _ 4(p?) P
a,; =a,; —a,by; (j=4,5) (1.9)

[Myngait kwmb OW3 Kapana€TraH CUCTEMAacHMHU YHTa OKBUBAJICHT OYiraH

Kyhdugaru y4Oypuakiid YU3HUKJIHM TEHIJIaMallap CUCTEMACcUra 010 KeJIuK.

X1+ bpXxy + bigxz + byuxg = bys
Xp o+ b(213)x3 + b(zlzx4 = b(zlg)) (110)

X3  + bgi)x4 = bgzs)

oDre - o

By (3.10) cucremanan ¢doiiganann® HOMXJIyMJIapHU, KETMa-KeT Kyluaaruia

TOIIaMU3.
( a(3)
45
X e
4 a(3)
44
_ (2) _ (2)
1%, = by b,’X, (1.11)
X — b(l) b(l) X b(l) X
2 25 24 4 23 3
X = b — b x — b x — b x
1 15 14 4 13 3 12 2

Jlemak, FoKOpHIa KENTHPUITaH ['aycc ycyauaa CUCTEMaHUHT CUMMHHY TOTTHIII
2 KkucMaaH noopat 6ymap sKaH.

Oura 6opum — (1.1) cucremanu yubypuakiu (1.10) cuctemara KeITUPHUIIT
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Opkara kaiitum- (1.11) popmynanap Epnamuaa HomMax,TyMjaapHy TOTHUIII.
laycc ycynu OunaH HOMabIyMJId H Ta YM3UKIW aireOpavik TeHrjamasap
CHUCTEMAaCHHU €YHII Y4yH Oakapuiaguran apuMeTUK aMaJUIApHUHT MHUKIOPH
KyHugaruaan uoopar:
(n3+3n%-n)/3 ta kynaitupum Ba Gy,
(2n3+3n2-5n)/6 Ta Kymmm.
XycycaH:
n=2 na (23+3*22-2)/3=6 kynaiTupuII Ba 6YIHII
(2*23+3*22-5*2)/6=3 Kkymmuw,
n=3 na (3%+3*32-3)/3=17 xynaiiTupu Ba 6yuI
(2*33+3*3%-5*3)/6=11 Kymmm.
1.1-macana. bepunran kyhupgaru cucreManu [aycc ycunuaa edamus.
ByHUHT yuyyH HOMaxJymJIapHU KeTMa-KeT Hykotamus. ETakuu catp yuyH OMpuHYN
TEHTJIAMaHM TaHJacak Oymanu, 9yHku a; = 2 # 0.
2X, + 71X, +13x, =0
3%, +14%x, +12x,=18 (1.12)
95X, + 25X, +16x, =39
laycc ycynu €pnammaa eduiln ydyH cuctema catp koehPuTcueHTIapuHu

Kylnarnya OeIruianiMus;

a11=2, aip— 7, 6113213 61 =0 [1]
(121:3, ax— 14, 6123:12 62:18 [2] (113)
a31=5, azp— 25, a33=16 63239 [3]

Xwucobuain xapaéHu Kyhuaaruda 0ynaau.
Onra 6opum
1) (1.6) naru Tenrnama koeddurcuentnapu [1] Hu a11= 2 ra 6ynamus:
(1, awodair, awslain , bilann) =(1,7/2,13/2, 0/2) (1.14)
2) (1.12) vunr 2- TeHrnaMmacuaard Xi Hu uykatui yuyH (1.14) Hu az=3 ra

Kymaitupu0, [2] carpaan Moc paBuliga ainpamus, axau [2] —(3.14) az:
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aWy=az - a1=0
aWy,= ag - anapfay = 14 - 3(2/2) =7/2
aW,3= a3 - anasfa; = 12 - 3(6/2) = - 15/2
b®; =b;-axnbi/a;;  =18-3(0/2) =18
Jlemaxk, 2- Tenrinama koeddurceHTnapu:
(0, 7/12,-15/2 ,18) (1.15)
oynasu.
3) (1.12) auHr 3- TeHrIaMacHaarun X, HU Wykatum yayH (3.14) Hu az=5 ra
Kymaitupu0, [3] carpian Moc paBuliaa aiupamus, sxau [3] —(1.14) az
aWg=az -a;=0
aWs= as; - anafa = 25 - 5( 7/2) = 15/2
aWa= as, - anasfa;y, =16 - 5(6/2) = - 33/2
b3 =bs-azbi/a;;  =39-5(0/2) = 39
Jlemax, 3- TeHr1amMa KOe(UTCEHTIIAPH
(0, 15/2,-33/2, 39) (1.16)
oynanu.
Hatmxana tonunran siHru koeddUTCHEHTIAp acocuaa KyWHJard CHCTEMaHH
XOCHJI KUJIaMU3:
X, + (212)x, +(13/2)x,=0

(7/2)x, - (15/2)x, =18 (1.17)
(15/2)x, - (33/2)x, =39

Oy cuctemMaHuHT 2 Ba 3-TEHIJIaMajapuiaH Xy HOMaxJIyMHU HYKOTHII y4yH 2-
tenrnamanu aWy, = 7/2 ra 6ynamus. By TeHrnama koepUTCEHTIAPY:

(0,1, -15/7, 36/7) (1.11)
oynamgu. by (1.11) xoedurcentnapman doitmananud (1.17) cucremanunr 3-
TEHIJIaMacuaaru Xp HU Wykortamus. bynunr yuyn (1.11) au 15/2 ra xynaittupud
3-TeHrIaMa  Koe(puTCeHTIapaaH  MOC  paBulliga  alupud  Kydujarda

kKoehPpuTCUEHTIIap TOTAMU3:

(0,0, -3/7, 3/7) (1.12)
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Harwxkana Oepunran cuctreManu Kyhiuaarnda €3amus:
X, + (212)x, +(13/2)x,=10
X, - (15/7)x, =36/7
- (3/7)x,; =3/7
Opkara KaTu
By oxupru cucremanaru 3- TeHriamMaaaH X3 KAWUMAaTHUHU TONMO Oy acocuaa
2-TEHTJIaMaJiaH Xy HU Tomamu3. TOomuiraH Xp Ba X3 acocuzaa |- TeHTIIaMagaH X; HU
TOMAMM3:
x3=-1
Xo= 36/7 +(15/7)(-1)=21/7=3
x1= (-7/2)(3) - (6/2)(-1)=-8/2=- 4
bepunran ynM3uKIM TEHIIaManap CUCTEMACUHUHT €UUMMU:
x1=-4, x2=3, x3=-1

1) I'aycc ycynuoa evamus

> with(LinearAlgebra):

2 7 13
A 1=<<2,35>|<7,14,25>|<13,12,16>>;, 4 -|3 14 12
52516
0
> b :=<0,18,39>; b=|18
39
2 7 13
> GaussianElimination(A); [0 = —>
-3
0T
27 13
> GaussianElimination(A,"method'="FractionFree'); | o 7 —15
00 —3
100 —4
> ReducedRowEchelonForm(*<|>"(A, b)); 010 3

001 —1
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2)KENGAYT]RILGAN matritsa yordamida yechimni topish
> restart; with(Student[LinearAlgebra]):
> A 1=<<2,3,5>|<7,14,25>|<13,12,16>|<0,18,39>>;

2 713 0
A=|314 12 18
5 25 16 39
> LinearSolve( A);
-4
3
-1
> LinearSolveTutor( A);
Misollar

1. AHuKMac UHTerpaJJIapHU TOIIMHT:

a) |cos(x)cos(2x)cos(3x)dx;
> Int(cos(x)*cos(2*x)*cos(3*x),x)=int(cos(x)*cos(2*x)*cos(3*x), X);

1 . 1 . 1 . 1
Jcos(x)cos(Zx)cos(3x)dx=83|n(2x)+163|n(4x)+243|n(6x)+4x

b) | 3x'+4
X% (X2 + 1)3

> Int((3*XM+4)/ (XN 2* (xN2+1)73),X)= Int((3*XNM+4) (XN 2* (XN 2+1)73),X);

4
3)(7+43dx:—4%—%arctan(x)—% 2X —% X 5
X2 (x2+1) XT+1 % 24y
12w
sin(x) cos(x)
a~? cos(x)? + b~? sin(x)?

2. AHHUK MHTErpaHA XHUCOOJIaHT J dx Oy epaa a

>0,b>0.

> assume (a>0); assume (b>0);
>Int(sin(x)*cos(x)/(a”2*cos(x)2+b”2*sin(x)"2),x=0..Pi/2)=int(sin(x)*cos(x)/(a
N2*cos(X)N2+bN2*sin(x)2),x=0..Pi/2);
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12 =
J' sin(x) cos(x) 4y —In(b=) +In(a-)

a~2cos(x)? + b~2sin(x)2 ~  (a~—b=~) (a~+b~)

0

(-a~x?)

3. Xocmac uHTErpayiHi TOTIMHT: dx, Oynma a>-1

%)

> restart; assume(a>-1);
> Int((1-exp(-a*x™2))/(x*exp(x"2)), x=0..+infinity)=int((1-exp(-
a*x"2))/(x*exp(x"2)), x=0..+infinity);

(-a~x?)
1- 1
 dx=ZIn(1+a~)
) 2
Xe

0

1/4 w
cos(x)
X

4. nTerpaiHy COHIIM KUMMATHHY TOIIMHT: J dx

1/6 ©

> Int(cos(x)/x, x=Pi/6..Pi/4)=evalf(int(cos(x)/x, x=Pi/6..Pi/4), 15);

1/4

J Coi(x) dx = .32292298111373;

/6w

5. bynaknab uHTEerpajylaliHUHT O0apya OOCKUYIapUHU OaKapHHT:

fx3 sin(x) dx .
> restart; with(student): J=Int(x"3*sin(x),x);

J= | x®sin(x) dx

> J=intparts(Int(x*3*sin(x),x),x"3);

J=-x3cos(x) — f—3 x% cos(x) dx

> intparts(%,x"2);

J=-x3cos(x) + 3 x*sin(x) + J—G X sin(x) dx

> intparts(%o,x);

127
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J=-x3cos(x) + 3 x?sin(x) + 6 x cos(x) — f6 cos(x) dx

> value(%o);
J =3 cos(x) + 3 x*sin(x) + 6 x cos(x) — 6 sin(x)

6. YauBepcai ypaura Kyium tg(x/2)=t OunaH MHTErpaaHH XUCOOIaHT

12n

1
J 1+ cos(x) dx.

-12 =

> J=Int(1/(1+cos(x)), x=-Pi/2..Pi/2);

12

1
J:J’ 1+ cos(x) dx

-12 =

> J=changevar(tan(x/2)=t,Int(1/(1+cos(x)), x=-Pi/2..Pi/2), 1);
1
1

2 - dt
(1+cos(2arctan(t))) (1+t%)
-1

> value(%o);
J=2
dq M ]
J“}’ J%d"’
7. S TaKpOPHI MHTETPAIHA XUCOOJIaHT.
> Int(Int(y"3/(x"2+y"2),x=0..y),y=2..4)=
int(int(y"3/(x"2+y"2), x=0..y),y=2..4);

4 M 5

dy %ﬁx:ﬁﬂ
x +I;|,r 3

y=D,y=x,x+y=£

2 2 yu3ukJap OWjaH yerapajiaHral MKKU Kappajiu

Jl‘jrsm(x + 27 dx ey
WHTETPATHU XUCOOJIaHT.

H30x: aBBan MHTETpaIall COXACH /[ HU TEHICU3JIMK KYPUHUIINA €3aMU3:
D={(x,}rj:y£xi2£—y,ﬂiyig}

> restart: with(student):
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> J:=Doubleint(sin(x+2*y), x=y..Pi/2-y, y=0..Pi/2);

lela
7 3

o 28 J Isin(;: + 2y dxdr
J

s
> J:=value(%);

1 1 2

I.:ix J; &y J(ﬂ + 2d=
|

3. % y4 KappaJii MHTETpaJTHA XUCOOJIaHT.

> J:=Tripleint(4+z, y=x"2..1,x=-1..1, z=0..2);

211

Jo= J‘J‘ J;a + zdydxds
_1}:

> J:=value(%);

MycTakui TONUAPHKIAP
1-Tonmupuk

NxTuépuit HyKraga GQyHKUus XOCHJIACHHU TONMHI.

2C0SX
1. — In(1+ X? 5. y=[+¥x] 9. y= 280X
y =In(+/1+x° +x) y ( ) y os0x
2C0SX .
2. y=Intg> 6. y= 10. y =e*sinxcos’ x
2 \Vcos? x
3. y =xlgx 7. y=cos2xlgx 11. y= sz
1+x
X2 1 10 \/7
4, y= 8.y:(J§+——] 12. y =Inarctg-/1+ x*
V1+ X2 Jx
2-topshiriq

y=f(X) byHkums Oepuiran. X=Xo HyKTaJa QyHKIUs rpaury Ba yHra
YPUHMAHU SICAaHT. Y PHHMA TCHIJIAMACH:

y = f(X0)(X-X0) + f(xo).

129
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1. f(x)=X14+2,x0=1 6. f(x)=%sin2(4x—%j,Xo=Tr/6

2. f(x) =v/x? +1, Xo=2 7. f(x)=x*-2x-8, Xg=-1

3. f(x) = xInx, Xo =€ 8. f(x)=cosx, Xo=-7/2

4, f(x)=x*+1, Xo=-1 9. f(x)=x*-3x+2, Xo=3

5. f(x)=-x"+1, Xg=1 10. f(x) =e***, xo=-2

1. y=In("1+x* +x);
2. y=sin’x; d’y =2

1+x*
x

3.y=In

4. y=In(1+ x* +Xx);

d?y =

3-topshiriq

Hisoblang
6. y=-1+x* +Inx); d’y =2
7. y=e"* dPy =2

d’y=?

?

d’y =?

5. y=ctg(:/1+ x> +3x%); d’y =2

1. f =Inarctg™= —:’?i:’?.
oy

of of

2. f=0GXy-y3+7)?° —=72—=2.

(BXy -y +7) x oy
of of

3. f=In(®+y?); —=2—=2.
oy

OX
of of

f =sin(x*+vy*):; —=?2—=2.
( y') 5

oy

of of
4. f =| X4 y?P), ==
n(x+./X"+y?) v &

5. f =arcsin+/sinx®; o

2

8. y= sin3x+cosl+73x; d’y =7
X

9. y=Ilg(sinx+x); d’y =?

10. y= arcsin-/1+ x2 +arccos3x’; d’y =2

A-TONMIIMPUK

XHuco0JaHT

)

of

T 0% 29,

Y,

b}

6. f :Inarctgi; i:’?i:?.
y ox oy

1. f:x3+y+y3+";§:?§:?.
OX oy
8.
of of
9. f =In(x+Iny); —=72"—=2.
(x+Iny) x oy

NN
10. f =arcsinu; i=?i
JxP4y? ox oy

="
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AHMKMAC HHTETrPAJIHUA XUCOOJIaAHT

1. lede 6. J- cos2xdx
1+sinxcosx
2. axexdx 7 xarctgx
'[ J.«/1+x
1+ cos® X )
3. jl+c082de 8. [x*In(L+x)dx
x*dx -
4, IX6+4 9. _[e (sin2x —cos2x)dx
dx dx
5 |—— 10, |——2
I(a—X)(b—X) J.x/9x2 —6X+6

3-Mag3y: MathCAD Ba Maple Tuzumiapuaa rpapuka 3j1eMeHTIapH.
Pexa:
1. MathCAD Ba Maple na rpaduka osnemeHTiapu, GyHKTCUA Tpaduru
napaMeTpiIapuHH CO3JIalll.
2. T'mctorpamma, panr Ba EpyFiuk 3¢ eKTiiapu.
3. MathCAD Ba Maplena nkku Ba y4 yruoBiu rpaduka.
4. AHumarcus.
5. MathCAD Ba Maple na nactypiam 3JeMEHTIApH, Tpoceaypa Ba (QYHKIUS

ApaTUII BOCUTAJIAPHU.

I'mcrorpamma, panr Ba épyfiauk 3¢ dexrtiaapu.
> implicitplot(x~2+y”~3-8=0,x=-10..10,
y=-8..8,color=black,grid=[60,60],thickness=2);

-

-~ \
'/
{ 11

MucoJ. Jlorapugm kypcarknuu 10* 1arm QyHKTCHSICHHMHT TACBUPJIAHU N
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> logplot(107x,x=0..10,color=black,thickness=2);

1Te+10
1e-+H19
1e-+H13
1e+H17
1e-+Hl5
1e-+H15
les
led
e3
e

1.7 3 A & ! 10
Muco..

>densityplot(sin(x)*sin(y),x=-3..3,y=-3..3,
grid=[40,40],scaling=CONSTRAINED, style=patchnogrid);

gradplot() komanmacu Oup-OMpHUra YyKIIAIIKA HOKM WKKACH XaM TEKHCIIHKIA
BEKTOp MaWJOHJA TAaCcBUpJIAHATU. DBUPUIIYUUCH WKKH Y3rapyBUWIA OepuiiraH
(YHKTCUSHUHT TpPaJUCHTIAp MaWJIOHW, WKKUHIIACH 3Ca OJJUA BEKTOPHUHT
MaloHU. Y MalJIOHHUHT OepwiraH HYyKTacuJa BEKTOPHUHT KOOpAHHATAJIapu
hopaaMmaa aHUKIaHaau. by MKKM KOMaHJa XaM TacBUPJIAHYBUYM BEKTOPHUHT
VamaMuHu OepuIll yuyH arrows onTCUsSCUHU KyJulaHaau. Y KyHuUJIara KMiMaTHU
kKaOyn kuuim MyMkyH. THEN (uamamaiinuran kuitmat), LINE, SLIM Ba THICK
color onTcusicel WKKHM Y3rapyBUMJId (PYHKTCHSHHHI HYKTaJard BEKTOPHUHT
paHruHM aHuWKIamM y4yH Kyutanwiaaw. Fieldplot () komanpmacu yuyH BekTOp
MalJOH BEKTOP KOOPAMHATACMHUHI MKKHA DJIAMEHTIIA TU3UMHU KYpUHUIIW]A
Oepwiianu. Ynap ukku Oerapas y3rapyBunaaH noopat pyHKTCUsAIaH Typaiu.

Mucos. PYHKTCUAHMHI rpa¢ueHT MalJI0HU BAa BEKTOPHMHI MAWIOHMHUHI
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TEKUCJIUK/IA TACBUPJIAHUIIH.

> gradplot(sin(x)*sin(y),x=-3..3,y=-
3..3,grid=[15,15],arrows=THICK,color=sin(x)*sin(y),scaling=CONSTRAINE
D);

> gradplot(sin(x*y),x=-1..1,y=-1..1,arrows=SLIM);

T B A A G e )
LIPS MR e i
R (s WS L S . S
R s e P N I R
R s - O N N
\o\«\«\u\.\n-.w_._._.,,//.f/./gf
N e L T A I I
I‘&L'&\\\.\-....,,,;,f}.rr}.
%ill!l‘1-rrI?TI;¥T
T dpE f o4 - PR L

fiJiJD'JGJJJ_‘“.\G\-E.‘\\*I;
lzfv{f.’//fz——.»\-\\)(\t\\w\at‘
N N R T T L L L A
D/fy/-////f.-_fus-_-_-.._hxx\l\\e\n\.\
I L N L
B s S SUL N N N LN
B T e L L

Maple kecunran QyHkTCUsIIap OMIIaH XaM UIUIAl OJIa/Id. Y HUHT YUyH nmuecewmnce
() xomaHaacH KyJIaHUIAIu:

> piecewise (yciioBuel, 3Hauennel, ycioBue2, 3HaueHue?2, ....,

ycJi0BHEN, 3HAYEHUeN, 3HAYeHUe-nHaYe);

berapa3 y3rapyBumra HucOataH, Oy KOMaHJIaHUHT TapameTpu Xypt  OYmuo
opaau Ba Oerapa3 Y3rapyBUMHHMHI Y3rapuill HMHTEPBAJIIMHU YCIOBH N OyJeB
udomacu Typuaa, 3HaYeHHE N HHTEpBAIHMIATH (PYHKTCUACHHUHT KHUHUMaTHH

AHUKJTaNIN.
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Oxupru napameTrp 3Hau€HUE-UHAYE KOJTaH 3aTIUK YKU napamepTuiard QyHKTCHs

TYPUHU aHUKJIAW]IH.

-1 x<1
f(x)={x* —x<-lgax<2
3 otherwise

Komanganu 6axkapuin Kyiugarnda
> f:=x->piecewise(x<=1,-1,1<x and x<2,x"2,3);
f:= x > piecewise (x<1, -1, 1<xand x< 2, X 3)

[y byHKTCUSHUHT Tpa@UTrUHA TaCBUPIANUK

A

o 0s 15 2 25 3

>plot(f(x),x=0..3,color=black,thickness=2);
Maple O6YmHuUIT HYKTacCHIaH BEPTUKAT YU3UKHU YN3K0, KECUIII HYKTaCH JaH YHT
Ba IIan QYHKTCUS KHMaTHHU OupukTHpaan. bynaa 6us discont,true
ONTCHUSICUHU (poii1aTaHaMu3.

> plot(f(x),x=0..3,color=black,thickness=2,

discont=true);
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> plot(tan(x),x=-2*Pi..2*Pi, color=Dblack);

3000+

20004

1000+

r

& [ 20 0 M2 4 5

> plot(tan(x),x=-2*Pi..2*Pi,-4..4, color=black,thickness=2);
i
2]
5]

1_

> plot(tan(x),x=-2*Pi..2*Pi,-4..4, color=black,thickness=2,discont=true);

—_ ) 4] =
1 1 1 |

' ' ' '
= %) 58] -
L 1 1 1

> s:=Sum((-1)"Ni*abs(x-i/10),i=0..40);

40
5 := Z;) (-1)’

x+1i
10
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> plot(value(s),x=-1..5,color=black);

3_

2.84

b
2-J1 (MkKH Ya40BiH) Ba 3-1 (Y4 Y140BJIM) rpaduKk MyXHTJIApPH.
Wkku y3rapyBumin (yHKTCHsS (Da3ona Y4 y3rapyBUMIM (PYHKTCUSIHUHT XYyCYCHUU
XOJIUAUp, Oy epa UKKA YKU MKKM HOMaJlyMra MoC KeJajau, aj YIIyHUYd VKU 3ca

(GYHKTCUSSHUHT KUAMAaThra Moc Kenaaud. Maple a uKKu Y3rapyBUMIIA BU3Yall

¢dyHkTCcHs yctuaa MaHHa myHmaid amamap plotqd() KOMaHJacu OwuiaH
Oaxxkapunaau. YHHUHT  OaxapwIdIIU Oup y3rapyBUWid  (PYHKTCUSHUHT
TaCBUPJIaHUIITMHIHT plot() komaHmacuma OakapwiraHuaeK, CTaHIAPT

KyTyOXOHa/1a >KOWJIaIlraH, IIyYHUHT YU4yH XOKJIaraH BakT/la KyJUIaHUIII MyMKYH. By
KOMaHJa (DYHKTCHUSIHUHT aHHWK TypJa Ba MapaMeTp KYpUHHUIIMIAa Oepuica Xam
rpaUrvuHy aHUK TacBUPJIANIN.

plot3d (expr,x=a..b,y=c..d, omuun)
expr anradpuk udomaaHu HOKU UKKHU y3rapyBUWIN (YHKTCUSHU TacBUpJanIu, Oy
eplla HMKKMHYM Ba VIIYHYM T[apaMeTpjapyd OpKaJIM aHUKJIaHYBYM X Ba Y
Yy3rapyBUMIapUHUHT HOMJIQPUHM aTall Kepak.
> plot3d((x,t)->cos(x)*sin(t),-1..1,-1..1);
bynna aiftum no3uMku eXpr mapamerpiau udoma xam, (QyHKTCHS XaM y3ujaa
aHUKJIaHMaraH  y3rapyBUWJIApHU  CakJIaMmaciaurd  Kepak. J(Manmo30HHUHT

nierapajiapu coniap Owian Oepunaau. by epaa OupunHum ¥V3rapyBuura OOFJIUK
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XOJIOTJa, WMKKHUHIIM dPUKCHU3 Y3rapyBuu udoaa Oyauim MyMKyH. By Xoiga ukku
y3rapyBUMWIN (QYHKTCUSHHUHT Tpaduru TyFpu OypuakiiM coxaja sMac, Oalku TYpT
Oypuakna TacBupiaHaiau. byHJa kapama-Kapiiu Iierapajiapyd UrpU YHA3UKJIapJaH
TAIIKWJI TOIIAAu. Maconu Kynuaaru Komanaa

> plot3d(cos(x)*sin(t),x=-1..1,t=-5..x"2);

by xomanna Oup merapacu mapabonagaH uOopaT (GYHKTCUSHUHT TpaQUruHU
TACBUPJIAWIH.

> f:=cos(x)*y"2:

> plot3d(f(x,y),x=-3..3,y=-3..3 title=""rpadux ¢pynxmum\nz=cos(x)*y”2");

rpaduk GyHKUMK
z=cos(x) y"2

plots mMaKeTHHUHT Y4 YJIIOBJIM KOMAaHAACH

®dazona [lekapT KoopauHaTaidap CcUCTEMacujaH OomIKka Ja KOOpAHHATalIap
cucreMacu Kyianuwiaau. Kobll Xxoiapaa THWIMHIPUK Ba CPEpUK KOOpAUHATAIAp
cucTeMcu Kyiutanwiana. plots makeTwna nry KoopauHatanap CHCTEMAachIa MKKH
Oerapa3 y3rapyBud (PYHKTCUSHUHT TpapUIrMHU TaCBHpJIABYM Maxcyc KOMaHaajap
Mapxyl. Cylipdrplot() va sphereplot()

THuAMHAPUK KOOpAMHATANIAD CUCTEMACH/1a HyXTaHUHT XOJMIard YHUHT PaguycH
BEKTOPHUHI XW TEKUCJIMIUIa MPOEKTCUSHUHI Oypuiuil Oypuaru O HHMHT XOiu
OwyiaH OenruiiaHagu. Xl TEKUCIUTUra MPOEKTCUsI, X YKUHUHT YHT WYHAIMILIW LTy
IIPOEKTCUSHUHT P Y3YHJIUIH Ba 3 HYKTaCHHHUHI KOOpJAMHATAJTaApUHHUHI KUWMAaTHTa
HucOaran anukinanagu. Cylipderplot () komanmacu aHuK KYpHHHIIAA OepuiraH
(GYHKTCUSIHUHT KYPUHMIIMHUA TEKUCIUKIA TACBUPJIAWIM, WOKM y I HHHT
KOOpJIMHATAJIapH O Ba 3 gaH mapamMeTpUK KYPUHMILJATd Fapa3CUTHH
ndomanany.

bynga xap Oup KoopAMHATa WKKA NapaMeTpHUHT (QYHKTcusicu cudarua
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aHuKIanan. OyHKTCHUS paBIllaH KYpUHUIIAA OepuiraH XoJjaa KoMaHaa Kyuumaaru
CHUHTaKcHcra sra Oyiamau.

cylinderplot(r-exp,theta=puamo3aH, Z=1uamno3oH)
bynma OupwHUM aprymMeHT I eXp — MKKH Yy3rapyBuumHMHr theta Ba z
(GYHKTCHSICHHHMHT paBIlIaH KypuHUIa 6epuirad udoaacu.
[TapameTpuk (QyHKTCHS YIyH YHUHT OOIIKa IIAKIM KyJJIaHWIATd HOKU y epja
OMPUHYM apryMEHT YIIYHYH JJIEMEHTIM CHUHTAKCUCIAH Typaaud. Y OCTIMKHUHT
THATUHAPUK  KOOpAWHATAIAP CHCTEMAacw OyiaraH OCTJIMKHHUHT  YITyHYH
KOOpDAMHATACUHM HWKKH T[apaMeTpra fapa3iu KypcaTagu. AJl KEIryCcu HKKU
apryMeHT OCTIMKHUHT Y3rapuill TapaMeTPUHUHT JUATIO30HUH aHUKJIANIH.
cylinderplot([r-exp,theta-expr,z-expr],paraml=guano3aHn, param2=mauano3aH)
bapua rpaduxk koMmMaHjamap CUHTapu KypcaTWITaH apryMEHT/aH OoIllKa Y1
Vnamamnu  rpa@UKaHUHT  XOKJaraH oOmepaTCUsIapuH  KYJUIAaHUIT ~ MYMKYH.
Kyiinmaru wmuconaa OCETIMKHUHT THWIMHAPUK KOOpJWHATAlap CHUCTeMacujia
SCAJINIIN IEMAaHCTPATCUSJIAHTaH.
MucoJ. HuJIMHAPUK KOOPAMHATAJIAP CUCTEMACHHUHT 0CTJIMK fCAJIUIIHN.
>#Kpyrosoii unjanHap paauyca 1 u BbICOTOM 2.
> with(plots):
cylinderplot(1,theta=0..2*Pi,z=-1..1);

AHMMATCHOH MYXHUT

1.y =sinxt GyHKTCUSIHUHT TpaUTUHA scalll Ba aHUMAaTCHSLIIAII.

> with(plots):
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> animate( sin(x*t),x=-10..10,t=1..2,frames=50);

Warning, the name changecoords has been redefined

> animate([sin(x*t),x,x=-4..4],t=1..4,numpoints=100,frames=100);

05 1

_4-\
> animate([sin(x*t),x,x=-

4..4],t=1..4,coords=polar,numpoints=100,frames=100);

0.51

0.5

-1

2. y =sin5xt GYHKTCUSIHUHT TpaQUTHHM siCalll BA aHUMATCHSIIAII
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> animate(sin(5*x*t),x=-3..3,t=0..1,view=0..1);

0.81
0.6
0.4+

0.21

3. y=usint,y =ucost (pyHKTCUSHUHT rpaUTrUHU sicalll Ba aHUMATCHLIAIIT
> animate( [u*sin(t),u*cos(t),t=-Pi..Pi],u=1..8,view=[-8..8,-8..8]);
8_

6_

E=
1

o HN
L

.
1

-5

4. y=ut QyHKTCUSHUHT Tpa)UruHuU scall Ba aHUMATCHsIIAIT

> animate( [u*t,t,t=1..8*Pi], u=1..4,coords=polar,frames=60,numpoints=100);
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:ﬁ%ﬂ AD B0 80 .16
.
40
BO

3
Xx=x"/u
y= {sin ux (YHKTCUSHUHT rpaUIrHHU scall Ba aHUMATCHSLIALI

> animate( {x-x"3/u,sin(u*x)}, x=0..Pi/2,u=1..16 ,color= red);

04 06 08 12 14

6. s =100/(100+(t — p, /2)*,r = s(t)(2—sin7t —cos@30t)/ 2) GYHKTCUSIHUHT rpadUTHHU
sgcall Ba aHUMaTcusJiamnl

>3 :=t->100/(100+(t-Pi/2)"8): r :=t -> s(t)*(2-sin(7*t)-cos(30*1)/2):
animate(Ju*r(t)/2,t,t=-

Pi/2..3/2*Pi],u=1..2,numpoints=200,coords=polar,axes=none,color=black);
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7. f (X,y)=C0SXy? QpyHKTCHAHMHT rpadUrHHU Scall Ba aHUMATCHUSIAIL
> with(plots):
animate3d(cos(t*x)*sin(t*y),x=-Pi..Pi, y=-Pi..Pi,t=1..2);

> plot3d(f(x,y),x=-3..3,y=-
3..3,style=hidden,color=black,orientation=[60,65],title="rpadux

dyrKIII\NZ=CcoS(X)*y"2"");

rpafrk iy HKLKM KA
Z=cos(H) Ty 2

8. y=sinx, z=cosxsiny, t=siny ¢yHKTCUSHUHT IrpaUTHUHU sicall Ba
dHUMaTCusJiall

> plot3d([sin(x),cos(x)*sin(y),sin(y)],x=-Pi..Pi,y=-
Pi..Pi,style=hidden,color=black,grid=[40,40]);
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9. y=120,y =cosz’ QyHKTCUSHUHT rpaMrUHU sicalll Ba aHUMaTCHSLIALII
> cylinderplot([z*theta,theta,cos(z"2)],
theta=0..Pi,z=-2..2, color = theta);

> #llunuHapuYecKass CUCTeMa KOOPAMHAT.

> coordplot3d(cylindrical);

10. y =sint,y = cost QyHKTCUSHUHT TpaUTrHHU sicalll Ba aHUMATCHSLIIAIIT

> with(plots):
spacecurve({[sin(t),0,cos(t),t=0..2*Pi],[cos(t)+1,sin(t),0,numpoints=10]}, t=-
Pi..Pi,axes=FRAME);

11. f =x*+y® +2° QyHKTCUSIHUHT TpaUTrHHM sSCalll B aHUMATCHSIIALI
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> with(plots):

implicitplot3d( x"3+y"3+z"3+1=(xX+y+z+ 1)"3 x=-2..2,y=-2..2,2=-
2..2,shading

=ZGRAYSCALE,axes=BOXED, grid=[13,13,13));

N e
i i

PObd — O = R

-1 -1
0 0
W 1 1 ¥
2 2

Maple na anumare ( ukku YirdoBin) anuMate3 1 (Y4 YI90BIM ) KOMaHIaJapy
épllaMu]ia TACBUPJIAPHU XapaKaTIAHTUPUIIT MyMKHUH. AHUMACHUSHU SPATHUIIT
KOMaHJJaJJapHUHT KOHTEKCT MEHIOJApU OPKaJIM aMalira OLMPUIIA]IH.
Yusukiu anredpa MacajallapyuHy eduIn OyHpyKiIapuHuHT acocuid kucmu linalg
KyTyOxoHacuaa sxoinamrad. [IIyHUHT yayH Xam MaTpuca Ba BEKTOpJiapra Joup
Mmacananapau eunniian oianauH With (linalg) Oyiipyru Ounan nry KyryOXoHaHH
IOKJIAIl Kepak Oyiaau.

BexkTopjapuu Oepuiuni ycyJuiapu

Maple myxuTraa BEKTOpJIapHU aHUKJIal yuyH vector([x1,x2,...,xn])
OyipyFu unuiatuianau, Oy epja KBajapaT KaBciapja BepryJ OuiaH aXpaTuiran
BEKTOp KOOpJAWUHATaIapu Kypcatuinaau. MacaJjiau:
> x:=vector([1,0,0]);

x:=[1, 0, 0]

Arap x[i] Oy¥pyFu KUpUTHUIICA AaHUKJIAHTAH X BEKTOPHUHT
KOOPJAMHATACHHHU YHKAPHII CaTPH/Ia XOCH/ KHIIUII MyMKHH, Oy epaa I -
KoopJinHaTta Homepu. MacaJjiaH, OJIIMHTY MUCOJI]a OepUiIraH BEKTOPHUHT
OMpUHYM KOOPJAMHATACUHU KyWHIarnda YMKapUIll MyMKHH:
> x[1];

BekTopHu pyiixar KypuHUIIKAA EKH AKCUHYA PYUXATHU BEKTOP
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KYpHHHMIIKIA TacBUpam yayHn convert(vector, list) éku convert(list, vector)
OyHpyKJIapy MIUTATUIIAIH.
BexTopJsiapau KyLui
Hkkuta a Ba b BekTOpapHU KYIIXII KyHHIard OyHPYyKJIap OpKaIk aMajra
OILITUPHJIIAIH: 1) evalm(a+b); 2) matadd(a,b).
Arap matadd(a,b,alpha,beta) xypunumumaru popmar nnuraruica add

Oy#ipyFH @ Ba 6 BEKTOPJIAPHUHT YM3UKIN KOMOMHACUSCHHU XUCOOmaian: oa+ pb

, 0y epaa %F- cxamsap muxmopnap..
BekTopJIapHMHI CKAJAP, BEKTOP KYIAUTMACH Ba BEKTOPJIAp OpacuIard

Oypuak

@h=>an
W KKk1 BEKTOPHUHT CKaJISIp KyauTMACH =l Hu xucoOJam y4yH
aoTnpo(a,0) Oyipyru UIUIATUIAIN.
VKKY BEKTOPHUHT BEKTOp Kymaiitmacu (2] Hu xucobmamr yayn
crossprod(a,b) Oyiipyru unnaruaany.
a Ba 6 VKKH BEKTOp opacuuaru oypuak angle(a,b) oyiipyru ounan

aHUKIaHAIN.

BexkTop HOpMacu

= = =3 -
@ =(X1,» Tl exropHuHT HOpMacH (y3yrmarn) IBI= T+ %% gy norm
(a,2) Oylipyru €paamMuia Xxucooaam MyMKUH.

a Bexktopuu normalize (a) Oylipyru EpramMuia XaM HOPMaJUIAIITHPHILT
|+

MYMKHH, HaTWXaja OUPIUK BEKTOP lel XOCHJT OYTaau.
MucoJ
1. Vikkura BekTop Gepunran: @~ (1321 g & =(L4-21 4 g3 § BexTopmap
opacunaru ") Gypuaxan Tonuar. by MacanaHu eunn yayH KyHHIarHHA
TEPUHT
> with(linalg):
>a:=([2,1,3,2]); b:=([1,2,-2,1]);
a:=[2,1,3,2]
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b:=[1,2,-2,1]
> dotprod(a,b);

> phi=angle(a,b);

2. Bexrop xymaittma € = [#:- 8] cynrpa aca ckansap xymatitmann (@ €
XHcoOaHr, Oy epaa @ = (< ~<.11 & =(4.3.8

> restart; with(linalg):a:=([2,-2,1]); b:=([2,3,6]);

a:=[2,-2,1]
b:=[2,3,6]
> c:=crossprod(a,b);
¢:=[-15,-10, 10]
> dotprod(a,c);
0
3. 272D pexTop HOpMACHHY TOMHHT.
> restart; with(linalg):
> a:=vector([1,2,3,4,5,6]): norm(a,2);
T
2. MaTpucanap ycrujaa amajiap
MarpucajlapHi aHMKJIALI
Maple myxuTtraa MaTprcatapHu aHuKIam yayH matrix(n, m,
[[all,a12,...,aln], [a21,a22,...,a2m],..., [anl,an2,...,anm]]) Oyiipyru
unuiatuiagy, Oy epja N — MaTpucaja caTpiiap COHM, M — ycTyHiIap coHU. by
coHJIapHU OepuIn MaxOypwuii amMac, pakaT KBaapaT KaBciiapaa Bepryl Onian

MaTtpuca dIeMeHTIIapuau Oepuin kudos Kuiaau. Macanaan: > A:= matrix

([[1,2,3].[-3,-2,-1]1);

1 2 3
A=
[—3 -2 —1]

Maple myxuTHaa Maxcyc KYpUHMILIAArd MaTpUCaIapHU XOCHIT KHJIHUII YUyH
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KymMua Oyipykiapaad ¢oigananuiaan. Xycycad AMaroHaji MaTpycaiapHu
diag Oyiipyru OMIaH XOCHJ KUJIMII MyMKHH. |

> J:=diag (1,2,3);

L R e T el
= bk O
LIS R e R

Marpucanapuu ¢ (u, sc) yHKIMsIIap EpAaMuaa XOCHI KUIUIIT MYMKHUH, U,
orc — Y3rapyduiiap MaTpuca uHaekcaapuaup: matrix (n, m, f), 6y epaa n — carpiap
COHHU, M — yCcTyHJIap coHU. MacanaH:

> 1:=(1, ))->xNy7y;

F=i = J:!..}?j
> A:=matrix(2,3,f);
PR
IR e R

A MaTpucaHuHT caTpiap coHuHH rowdim (A), ycryrnap connnu coldim

(A) Oyiipykiiapy OpKajid aHUKJIAIl MyMKHH.
Martpucanap ycruaa amaJiap.

bup y140oBAM UKKM MAaTPUCAHU KYLIUII BEKTOPJIAPHU KYIIUII KaOu
Ky#iugaru Oyipykimap opkaiu amanra ommpuiaan: evalm(A+B) éxu
matadd(A,B). Mkku MaTpucaHWHT KyaTMacu KyiHuaara Oyiupykiap opKaiu
amaJira OmHpuIaIn:

a) evalm(A&*B); b) multiply(A,B).

Kynaiitmanu xucobsaérran OyipyKHUHT UKKWUHYY apryMEHTH cudaTtuia

BEKTOPHH KYPCATHUILI MyMKHH, MACAJIaH!

> A:=matrix([[1,0],[0,-1]]): B:=matrix([[-5,1], [7,4]]);
1 0 |
A= [n —1]3;[ 7 4]

v o= [E,4]

> v:=vector([2,4]);

> multiply(A,v);
[£,-4]
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> multiply(A,B);

> matadd(A,B);
-4 1
T3
evalm Oyiipyru Xyaau IIyHIai MaTprcara COHHU KYIIUII Ba KYTTai THPHIL

UMKOHUHM Oepamu. Macaman: > S:=matrix([[1,1],[2,3]]):

> evalm(2+3*S);
5 3
[ﬁ 11]

JerepMUHAHTIIAP, MUHOPJIAP Ba AJIreOpPauK TYJIAUPYBYUIAP.

A wmarpuca gerepmunanTi det (A) OyiipyFu OuiiaH XucoOIaHaIH.
MHMHOP(A,L,j) OyilpyFu MaTpUCAHUHT U-CATPHU Ba J#C- YCTYHHUHH YUUPUILIAH XOCUI
Oysran Matpucanu Oepaju.

A MaTpUCaHUHT @jj 37eMeHTHHUHT Mj; munopuHu det (minor (A,i,]))
OylipyK OuJiaH XHucoOJIall MyMKHH.

A wmartpuca panru rank (A) Oyiipyru Ouan xucobsanaau. Jlnaroxan

AJIEMEHTJIApUHUHT UMFUHIUCUIAH nbopaT Oynran A matpuca usm (cien) trace

(A) Oyiipyru Ounan xucobnanaau. Macajan:
> A:=matrix([[4,0,5],[0,1,-6],[3,0,4]]);

4 0 3
A=10 1 -a
20 4
> det(A);
1
> minor(A,3,2);
4 5
b -]
> det(%);
-24

> trace(A);
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9

Teckapu Ba TpPAaHCIIOHMPJIAHTAaH MATPHCA

A" -teckapu marpuca 6ymu6, 6ynna A" 14=AA '=E, Oy epna E - Oupnuk
MaTpuca. YHH UKKHU yCyJl OMJIaH XMCOOJIaIl MyMKHUH:

1) evalm(1/A); 2)inverse(A).

A MarpucaHu TpaHCHOHHUpJAIl— Oy caTp Ba YCTYHJIAPHUHT YpUHIAPUHH
anMawmrtupuanp. Hatukana onvHras Marpuca TpaHCIIOHUPJIAHTaH IeHHIaau Ba
Av O6unan 6enrunanaau. TpaHcroHupiaanran As matpuca transpose(A) Oyiipyru
OriaH XyucoOJIaHa .

Macanan, onIuHIY yHKAa Oepuiiran 4 MaTtpuca y4yH yHra TeCKapHy Ba

TPAHCIIOHUPJIAHTaH MAaTPUCAHH TOITAMM3.

> inverse(A);

4 0 -5
-1 1 24
-3 0 4
> multiply(A,%0);
1 0o 0
o 1 0
o o 1
> transpose(A);
4 0 3
1 0
-6 4

Marpuca TYpuHH AaHUKJIALLL.

Marpucanunr Mmycbat éku MaHbui anuktanranaura definite (A, param)
Oylipyru €paMuia aHUKJIaHaau, Oy epja param Kyiuaara KuiimatiaapHu KaOyi
KAIMII MyMKuH: "positive_def' — mycoar anuknanran (4>0), 'positive_semidef’
— man(uiimac anukianrad (A>0), ‘negative_def'— mandwuii anuknanran (4<0),
‘negative_semidef' —mycOar smac anukianran (A<0).

Baxkapunuin HaTH)kacuaa KoHcTanTa true — uun , false — énron 6y mumm

MyMKHH. MacaJaH:
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> A:=matrix([[2,1],[1,3]]);

> definite(A,'positive_def');
true

A matpucaHuHT opTOroHAUIUTH Orthog(A) opKaiu TEKIIUPHUIAIN.

> V:=matrix([[1/2,1*sqrt(3)/2],
[1*sqrt(3)/2,-1/2]]);

e 1_%;3— ;__IE
2 2
> orthog(V);
true

Marpucaagan uéopar pyHKuHA.
A wmarpucanu H napaxara kytapum evalm(A”n) OylpyFu opKaiu amaira
OILIMPUIIAIH. 5™ MaTPUCAIIM SKCIIOHEHTACKHK X|coOarn exponential (A) Oyiipyru

OpKaJIu amajira omvpuianimu MymMmkud. Hanmpumep:

> T:=matrix([[5*a,2*b],[-2*b,5*a]]);
| 3a 25
T'_’—Eb 5.::]

P cosii e situd B
- P ginrab) 2 coszh

> exponential(T);

> evalm(T"2);

25a% - 46*  Wab
-3ab  25a° - 4p°

MiucoJsiap

[4 3] [— 8 93 ] [? 3]
A= R = o=
1. Martpuca 6epunras: r # -l 2 1],
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Kyitnnarunapau tonunr: (AB)C , detA, detB, detC, det[(AB)C]. Tepusr:
> with(linalg):restart;

> A:=matrix([[4,3],[7,5]]):

> B:=matrix([[-28,93],[38,-126]]):

> C:=matrix([[7,3],[2,1]]):

> F:=evalIm(A&*B&*C);

=

.
> Det(A)=det(A); Det(B)=det(B); Det(C)=det(C); Det(F)=det(F);
Det(A)=-1
Det(B)=- 6
Det(C)=1
Det(F)=6

57
3 4
3 -2 -3

2
A=|6

2. Marpuca 6epunras:
TepuHr:

> A:=matrix([[2,5,7],[6,3,4],[5,-2,-3]]);
z 5 7
A=l 3z 4
L -2 - 3‘

Det(A)= - 1

2 a 3
5 3 -2
T 4 -3

1 -1 1
- 38 41 -34
aF - 29 24

-41

> Det(A)=det(A);

> transpose(A);

> inverse(A);

> det(minor(A,2,2));

, TormHT: detA, 471, A’ det(Myy).

151
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8 -4 5 a

1 -3 -5 0 -7
A=

T -3 1 4 1

3 -1 3 2

3. Manl/Ica PAaHIruHU TOIIWHT: 3 .
> A:matl’lx([[&'4,5,5,9], [11-31_5101_7]1 [71_5111411]1 [31_1’372’5]])
> r(A)=rank(A);

r(A)=3

3 -1
T =
4. XucoGnanr ¢ , 6y epaa [1 1].
> exponential([[3,-1],[1,1]D);

5. Matpuca Oepuiras:

FlA = A -18 4% + 64 4

> A:=matrix([[5,1,4],[3,3,2],[6,2,10]]):
> P(A)=evalm(AN3-18*A"N2+64*A);

P4 =

64 0 0
0 64 O
00 64‘

Ndonanapuu aiHUi aJIMaIITHPUIIT

Maple na maremaTtuk (hopMyialapHH aHATUTHK AJIMAIITHPHILIAPHH YTKa-
3UIN YY9yH KOHT UMKOHHUATIAp MaBXKy[. YJapra coIJalaliTHPHUIN, KHCKApTHUPHIIL,
KYMMauTyBUYWIApra aXXpaTUIll, KaBCIApHU OYMIL, PaCMOHAN KaCpHU HOpMall Kypu-
HUINTa KEITHPHUII Ba XOKAa30 IIyHra VyXmiam Kymurad aMajlapHU KeITHPHII
MYMKHH.

Anvamtupum  OakapwiaétraH MaTteMaTHK — (opMynanap Kydmmarada
&wnaqu: > y:=f1=f2; Oy epna y — ubonanunr uxtuépuii Homu, f1 — popmynanunr
Yar TOMOHWHUHT IApTiIu Oenruianuiumy, f2 — ¢gopmynaHuHr YHT TOMOHHHUHT
MIAPTIU OeNTHIIAHIITUTIIH.

HNdonanunr yHr Tomonnuu axparui rhs(ifoda), uan Tomonnnu axxparuin

Ihs(eq) Oyitpyru opkanu Oaxapuinaaun. MacaJiaH:
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> y:=a2-b"2=c;

y : =a’-b%*=c
> Ihs(eq);
a’-b?
> rhs(eq);
S
a/b xypuHUIINAA pacuoHa Kacp Oepuira Oyica, y X0J/1a YHUHT CypaTH Ba
MaxpaXuHd aXpartum MocC pasumga  nhumer(ugoaa) Ba denom(udgona),

Oylipykiapu épaamuaa 6axapuiaan. Macajian:

> f:=(a~2+b)/(2*a-b);

R

> numer(f);
a’+b

> denom(f);
2a-b

NxTtuépuit uponana xkapcnapau oun6 yukuin expand(udona) Oyipyru
OwiaH aMmanra ompuiaagu. Macanas:
> yi=(X+1)*(X-1)*(XN2-X+1)* (XN 2+x+1);

yi=(Xx+1)(x=1) (x*=x+1) (xX*+x+1)
> expand(y);
—1 +x°

expand Oyiipyru KyIiMM4a TapameTpra sra OYJuIld MyMKHH Ba Y
KABCJIAPHU OYHILA MabliyM Oup ndoganapHu y3rapuiicus KOJIIUPHUIIL MyMKHH.

Masalan, Inx +e*-y? udonmanunr xap 6up KymunyBurucuad (x-+a) udomgara
KymanTupuin tanad KuiauHraH OYicuH. Y Xosjga Oyipykiap caTpu KyWUJardHu
&3u1i kepak Oynaau:
> expand((x+a)*(In(x)+exp(x)-y~2), (x+a));

(x+a)In(x)+(x+a)e*—(x+a)y?

Maple myxutnma kynxan cudatuaa Kyiuaara udoaa TymyHUIaIu:
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p(x)=a x"+a X" +..+aXx+a,

Kynxamaapuuur koeGprCHEHTIapUHN aKPaTHII YI4yH KyHHIard
byHKIHSIAp UILTATHIATH:
— coeff(p, X) — kynxamia X oquaara KoepOUCUCHTHH aHUKIIANIN;
— coeff(p,x,n) - n- mapaxanu xaa onauaaru koeUCHEHTHN aHUKJTAWTH;
— coeff(p,x*n) - kyxamxma XN onauaard KoePUCHEHTHN aHUKTAlIH;
— coeffs(p, X, 't') — x y3rapyBumnra Teruuum 6apya y3rapyBuniap OJAHuIaru
kKoehPUCUECHTHN aHUKIIAHIH.

MucoJnap.

> p:=2*x"2 + 3*y"3 - 5: coeff(p,x,2);

2
> coeff(p,x"2);
2
> coeff(p,x,0);
3y*-5

> :=3%a*(x+1)"2+sin(a)*x 2*y-y2*x+x-a:coeff(q,x);
6a-y>+1
> § 1= 3FYN2*YN2+2*VFYAS;
s:=3v2y2+2vy?

> coeffs(s);

3,2
> coeffs(s, v, 't");
2y% 3y
> t;
v, v2

Icoeff- ¢ynkumsacu kynxamgauar karra , tcoeff - dyHkumscn kuumk
KoeprCHEeHTHHN aHUKTanau. by ynkuusmap Kyhuaaruda oepunaaun:lcoeff(p),
tcoeff(p),

Icoeff(p, Xx), tcoeff(p, x), Icoeff(p, X, 't"), tcoeff(p, x, 't").

Mucosiap.
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> § 1= 3FVN2FWAIRXNM L

si=3vvwixt+1

> |coeff(s);
3
> tcoeff(s);
1
> |coeff(s, [v,w], 't");
3x*
>t
vZw?

degree(a,x);— GYHKIMACH KYIIXaJIHUHT SHT FOKOPH JapaKacHHH,

Idegree(a,x); — GyHKIMSICH HT KHYMK JapakKaCUHU aHUKJIAMIH.

MucoJuiap.
> degree(2/x"2+5+7*x"3,X);
3
> [degree(2/x"2+5+7*x"3 X);
2
> degree(x*sin(x),x);
FAIL
> degree(x*sin(x),sin(x));
1
> degree((x+1)/(x+2),X);
FAIL
> degree(x*y~3+x2,[x,y]);
2
> degree(x*y~3+x"2 {x,y});
4
> ldegree(x*y"3+x/2,[x,y]);
4

155

Kymxamnapau kynairysurmnapra axparuir factor(udoma) opkanu amanra
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ommupunanu. Macanan:> P:=X"5-XM-7*XN3+XN2+6*X;

P=x—x*—7x3+x*+6x

> factor(p);
X(x—=1)(x-=3)(x+2)(1+x)

KynxannapHuHr XaKuKui Ba KOMIUIEKC WIJAU3JIAPUHU TOUII YYyH
solve(p,x); Oyiipyru unuiatuiaau. [y 6wnan Oupra Kyiuaara Oyupykiap xam
MaBXY/I:

roots(p);, roots(p, K);, roots(p, x);, roots(p,x, K);.
MucoJjiap
> P = XM-5FXAN2+67X=2;
p:=x'-5x°+6x=2
> solve(p,Xx);
1,1,4/3-1,-1-./3

> roots(2*x"N3+11*x"N2+12*x-9);

[

[]

> roots(xN4-4);

> roots(x4-4,X);
[]
> roots(x3+(-6-b-a)*x"2+(6*a+5+5*b+a*b)*x-5*a-5*a*b,x);
[[5 1]]
> roots(x™M-4, sqrt(2));
[[V2, 1], [-/2,1]]
> roots(x™4-4, {sqrt(2),1});
[[142, 11, [-14/2, 1], [2, 1], [+/2, 1]]
Kacpuu HopMman kypuHwuiira kearupui yayH normal (udomaa)
oyiipyruaan doinananunaau. Macajan:
> f:=(a™4-bNM)/((a™2+b™2)*a*b);

at—p*
" (a2+b%)ab
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> normal(f);

a’—b?
ba

Ndonanapan companmamrupum Simplify(udona); Oyitipyru opkamu
Oaxxapwiiaau. Macanau:
> y:=(cos(x)-sin(x))*(cos(x)+sin(x)):
> simplify(y);

2 cos(x)* -1

Ndonana yxmam xammapan mxdamiam — collect(y,var) Oyiipyru opkamm
amaJira ommpuiany, oy epaa y — udomga, var — y3rapyBud HOMH.

simplify Oyiipyruma napamerp cudaruma Kaiicu udogaHH aaIMaIlTHPHII
Kepakiauru Kypcartuiaaad. MacanaH, simplify  (y,trig) OyHpyKHHHT
OakapwIuIHIa KaTTa COHAArd TPUTOHOMETPHK MyHocalaTiapaaH (ouganaHuo
COANAIITUPHUIILIAP aMajira OIIUPHIAIH.

Crangapt mapameTpiap KyWujgarnda HOMIIAHaAW: POWEr — mapaxain
anMarntupunuiam yays; radical éku sqrt — winusnapHu aaMamTHPHUIILIIAD YUYH;
XNl —€KCIIOHCHTAJIM aJMamTUpUII; [N  — jgorapudmiIapHu  aJIMalITHPHIIL
[MapameTpnapaan ¢oigananum  Simplify OyiipyruHu camapaiu HIUIANTAHA
OLITMPA/IH.

Hapaxanu  GyHKUOUAIAp  KYpCaTKUWIApUHU  OWUPNAIITUPHUIN  EKH
TPUTOHOMETPHUK (GYHKIUsIAp JapakacuHM macanTupuin combine(y,param)
Oylipyru €épaamuna Oaxxkapuianu, Oy epaa Y — udomga, param — Kanaail Typaaru
(GyHKIHATa aJIMAIITAPUII JIO3UMIIUTH KypcaTyBYM TMapamerp, macajiad, trig —
TPUTITHOMETPHK YUIyH, POWer — napakaiu yuyH. MacaJiaH:
> combine(4*sin(x)"3, trig);

—sin (3 x) + 3 sin(x)

dakaT KBaapat uiau3, 0amku OolIKa Wiau3iapra sra 6ynaran udoaanapHu
copanamTupuil yuyH radnormal(udopaa) Oyiipyru nnuatunaau. Macanan:
>sqrt(3+sqrt(3)+(10+6*sqrt(3))(1/3))=radnormal(sqrt(3+sqrt(3)+(10+6*sqrt(
3)N™(L3)));
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«/3+J§+(10+6«/§)w® =1+./3

convert(y, param) ; Oyiipyru Epaamuaa udojaa KypcaTHIrad Typra

anMamTupuiany, oy epaa y —udoma, param- kypcaTuirad Typ

YMyman onranna, COnvert Oyiipyrunas skyjga KOHT MUKECa Goiimananul
MYMKHUH. Y Oup Typaaru udonanu O0IIKa Typra yTKa3aiam.

Arap Oapua OyHpyKJIapHUHT UMKOHUSTIIAPU TYFPUCHIA TYIUK MabIyMOTIa
ara OYIMOKYM OYJICAaHTU3, MABJIyMOTIap TU3UMUTA MYPOXKOAT KUITUIII KepaK

oynanu: >? Oyipyk;. Macanan:?convert;

MucoJiap.
_sinx
1. [-4n , 4n] unTepBanma °  x  (QyHKOUS ragUrdHA YU3UHT. ByHHHD

Y4YyH KyWUJarujaapHu TEPUHT:
> plot(sin(x)/x, x=-4*Pi..4*Pi, labels=[x,y], labelfont=[ TIMES,ITALIC,12],
thickness=2);

LN PN

G VPSRN

X
2. Y= 21 y3uykiu QyHKUHA TPAQUIHHY ACAHT.

> plot(x/(x"2-1),x=-3..3,y=-3..3,color=magenta);

a2 f x 2 3
1
-2
-3

3. 0<=t<=2r pamkajaa nmapaMeTpHuK 3rpu YM3UK Yy = sin2t, X= cos3t HU

XOCHWJI KUJIMHI.byHUHT y4yH KyWMAaruHy TEPUHT

> plot([sin(2*t),cos(3*t),t=0..2*Pi], axes=BOXED, color=Dblue);
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14
0.5
0

-0.59

-1 :I T T T T
-1 -0.5 ] 0.5 1

4. Kyt6 xoopnunatacuna p = 1 + cose kapauounnnap rpaduriad HOM
Ownad sicanr. Kyiuaruuy TepyHT:
> plot(1+cos(x), x=0..2*Pi, title=""Cardioida"’, coords=polar, color=coral,

thickness=2);
Cardioida

0.5
19

5. butrta pacmaa nkkura rpagukau : Y = In(3x-1) QyHKIUSA Ba yHra ypuHMa
o 3 :
oynran y=§x—ln 2 (pyHK1MA rpad@UruHUA XOCHI KUJIUHT. TepuHr:
> plot([In(3*x-1), 3*x/2-In(2)], x=0..6, scaling=CONSTRAINED,
color=[violet,gold],
linestyle=[1,2], thickness=[3,2]);

1-TommumMpux

DyHKIUA rPpa@UIMHUA ICAHT

1. y =X +sinx 5. y=+4-3x 9. y=4x—x?

2. y=2x>+13 6. y =cos® X —sin® X 10. y =cosmx+1



sin X —sin3x+sin5x

o A W Dd e

COSX —CO0S3X +C0S5X

SinX+cos(2y —X)
cosx—sin(2y — x)

1+sin2x

COS2X
Sinx+cos(2y — x)
cosx—sin(2y —x)

C0S2X
20 im2u
ctg“x—tg-x

10. sin® x+sin® y +2sin
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3. y = X° C0S2X 7. y=-e"-1 11. y =cos’ x—sin® x
X2
4, y=7x-x*-10 8. y= > 12. y = x—arcsin(sinx).
X_
MycTaku/ TONMHMPUKIAP
1-Tommupux
Udonanu copranamiTupuHr
2sina —2sin2a sin(2x +y)
1. 11, 22227 2cos(x
2sina +2sin2a sinx x+y)
p— 2 - _ -
2. 1 cos” 12. Zs!n y s!n2y
sin gcosf 2siny+sin2y
3. M 13. ctgx+ctg2x +cosec2x
COSX —Sinx
4 2(C0os2x +2cos* x—1) 14 /2 —cosx—sinx
" COSX—Sinx—Cos3x +sin3x "~ sinx—cosx

15. cos2x +sin2xtgx
16. 1+tg2xtgx
ctgx+tgx

17 1+Ccosx+co0s2X+cos3X
CcOSX+2c0s? x—1

18. 1+sinx+cosx+tgx

19. 2+tg2x+ctg2x

C0S2X

Xsinycos(x+y) 20 oPx_tg’x

2-TONIIHMPUK

KynaiityBuniapra ampaTuHr

4a* -c* -2ac-c®
5a°x® +5a’x®

x* —3x-2
(x—y)* -8y’

3 +x*2—x-3

6. a* +3a’b’® +4b*

7. a® +a’c+abc+b®

8. 2a®* +ab-b*-2a+b
9. 3x* —42xy +147y°

10. x®* +x* +1



Mamemamuxada uHghopmayuon mexHon02usIap 161

4—-Mag3y: MatLab TH3uMHIa MaTeMaTHK aHAJIU3 MaCAJAIaAPUHU
Pexa:

MatLab Tu3uMu Ba yHUHT HHTEpQEHCH.

MatLab tTu3umMuga matemMaTuk udoaanap Ba GyHKTCHUSIIAP.

MatLab TuznumMuga MaTeMaTUK aHAIU3 MacajlalapuHU U,

GeoGebra ukku Ba y4 y14oBiIu rpaduka.

o~ WD E

MatLab tuzumMuga nactypiiami 3JIeMeHTIapH.

Matlab omepacnoH TH3MMHUHUHT OOIIKApPYB OWHAHHU 3.1-pacMmia KYpHUIIl MyMKHH.

by epna File MeHIOCHHUHT TapKUOM XaM KypCaTUIITaH.

100";0811'“1,
. 2Fym

3Gershm
4 Chow.m

EQ MATLAB .~ ChisQ
3.1-pacm.
File — Mento Kyiinaaru onepacusiapaan uoopar.

File — MeHto TapkHOMHM KyHHIary *KaaBaiiaH KYpHO YUKHUIIT MyMKHH:

Opsiya Qism- | Basudacu
opsiya
New M-file | Myxappupnaa saru daiina odui

Figure | I'paduk oitHaHu oYM

Open Myxappupa kypcaTwirat (HaisiHu OUHrII

Open Selection Myxappupaa OyiHpyK oliHaCH UXTHEPHIA KaTOPAaru
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aXpaTwirad (QpailyiHg Oyl

Run Script Script-daiiHu FoKIaIl yayH OHHAHNA YaKUPHIII

Load MAT- daitnnu 1okIam yuyH OWHAHU YaKUPHUIIT

Workspace

Save Workspace MAT- ¢aiinnu cakiiam ydyH OMHaHU YaKUPUIIT

As

Show Workspace Browser uiman coxacuHu KypuoO YUKHUIIT

Workspace BOCHTACHUHU YaKUPHUIII

Set Path Path Browser - MAT — ¢aiinra etu6 6opui yayH
HynmapHu KypuO YMKHII BOCUTACUHU YaKUPHUIIT

Preference XycycHusTIapHU TaHJIalI

Print Setup [TpuHTEp OTICUSITAPHY YPHATHII

Print bocmana umKapuIn oncusiIapHy YpHATUIL

Print Selection

Axpatwirad ¢pparMeHTHH 00CMajia YUKAPHUIII

3 Ta oitHamaH ubopar 6ynran Preferense — onepacusiciHM anoxuaa Kypud 4UKHII

JIO3HUM.

ey

3.2. - pacm

Preference oitmama 3 maiimon Ba 3 Mapkep (OCITHIOBYM) MaBKya. YJIapHUHT

BazuQasapu KyWujaard xaapaiia KypcaTHiraH:
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bepunrannap popmaru | Baszudacu

Numeric Format Connapan  TaBcuduiami  ¢GOpMATHHH Ba  caTpiiap
opacumaru Omim >koduHW Oenrwiamt. bomutanFud
KUHUMAaTJIapu:

Format — Scropt, bo’sh joy — Loose.

Editor Preference MaTHin MyXappyupHH TaHJIAII.

Bomunan tascus stwirad —Built in Editor.

Help Directory Help — mabrymoTiap karajoru..

Echo on baxapunaérran Script-faylni IKpaHIa

KypcaTui/KypcaTMaciykK.

Show Toolbar Bocuranu nanenan 3kpaHia YMKApUI/IUKAPMAaCIIHK.
Enable Graphical I'padukanm TYFpHUITAIIT PEKUMHUHN
Debugging kyutam/Kymamaciuk.

Hago6atnaru 6ockruga Command Window Font (6omikapyBun oliHaHUHT IpU(TH)

OMHACHHU KYypUO YUKAMMU3.

| Preferences
i
3

3.3. pacm
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by oitHaga kyiugaru Basudanapau Oaxkapaérran 6 mailgoH Ba 1 Ta Mapkep

MaBXXy/I.

MaiinoH éku Mmapkep Basudacu

Front Buyrug oynada matnni chigarish uchun shrifti.

Style HIpudTt TypH:
Light — ounk panr
Regular - Hopmaiu

Bold — xanun

Size WpudT yruammnapu:
10
12
15

Background Color ®oH paHry:

Silver - xkymum

Red - xu3un

Lime - mumonm
Yellow — capuk

Blue — kyk

Fuscia — ounk cué panr
Aqua — xaBo paHr
White - ok

Color ®oH paHTH:

Black - kopa

Maroon — xwurap panr
Green - smmin

Olive — onmuBkau
Navy — Tok Kyk
Purple — Tok ku3u

Teal — smn-kyk

Gray — Ky paHr
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Sample ®oH Ba mpudT HAMyHaIApH
Display Fixed Pitch dukcupiaHran KagaM OWJIaHTHHA MIpHQTIApHH
Fonts Only Kypcatuin/ 6apyacuHu KYpCaTHIIL.

MycTaku/ TONMHMPUKJIAP
1-Tommuupux

Kyiingarunapau xucoOJiaHr:

1) 18 2) 13- 3% 3) 202441822
54-0,6 18.-14 17 13
4 8 S a—— 6) 4-17 0,44
120:6-15 18 1053 20
7) 10:40+60 8) 2,62 432 g) 2175
23 9 1326 -98,5
7
10) 32-—+1.34
15
2-TONMPHUK
Ndonanap kuiMaTUHU TONMUHI.
2
1. y=22 b fefa—brcfarbec , bu yerda a=4.8, b=1.2.
Jaﬁ b ¢
¢ _2a+———
b a ab
2
2. y=[a+b+2j(a+b—bj+ a+2b+ 2 (a+bj Jbu yerda a=0.75, b=4/3.
b a 2a a+b a la+b a-b
3-TONMPHUK
2
g X, 8 1 6. X ~10x+3
X-2 Xx-2 2 Xx° —10x+25
1 3
2. — - <—— 7. 1g(8—x) > lg(x* +2
e R (8- X) > Ig(x" +2)
3. (a+)x+4<(3-2a)x-1 8. sin3x+cos3x < /2

4. (X+)(B-x)(x-2)*>0 9. tg(j+ xj+tgx2 2
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2
5 x+2>

X1

2 10. 9 +32 18>0

5—-Mag3y: LATEX cucremacuaa MaTHiaapHu ¢opMaT/iam Ba TAKIMMOTJIap
TaiépJiam (2 coar)
Peixa:
1. LATEX cuctemacuaa MaTHJIapHU (HOpMAaTIIaIl BOCUTAIAPH.
2. LATEX cucremacuza >kajBaj Ba rpaduKiap Ty3HIIL.
3. LATEX cucremacuma maTeMaTuk Gopmyanap €3url.

4. LATEX cucremacuia TakIuMOTIap Tanépari.

1. LATEX cucremacunaa maTniaapuu gopMatian BOCUTAJIAPH.

Latex cucremacuna Ttai€pianran wmatHid (¢Gaidn  KeHratmacu — *.tex
kypunuiaa Oynagu. KelnHru skapa€H WMKKUTA 3TanjaH YTKa3wiaad. bupuHum
JacTyp TpaHchaTtopu Epnamuaa  Qain kadta unulaHagu. Hatwxkama *. dvi
KeHrautManu Qaitnn onamus. OHau onvHraH *. dvi keHraiTMmanu QailiHu aactyp
épmaMmma JKpaHAa KYpUIl MyMKHH, IedaTra moOOpuil MyMKHH €EKH OoIlKa
amajuiapHu Oakapuin MyMKHH. HaTwxka ¢oiigananyBuYuHN KaHOATIaHTHpMaca
Gaiinra y3rapTupuil KUpUTHO *kapa€HHM sHA TakKpopiamid MyMKuH. Jlarexaa
apatuirad ¢ail MaTHH Maxcyc Oenruiap Ba OyiMpykiapaaH ubopar Oynau.
Jlatex mactypuma 10 Ta wmaxcyc Oenrunapaan doipananunaan. bymap
kyngarmaap: { }$ & # % N ~\

by maxcyc Oenrunapau y3uman ¢oigaraHMOKuM OYicak Maxcyc OenruHu
onaura \ oenruan Kysmu3. Macanan: Oimuk 10 % ra ot = Ownuk 10 \% ra
omau. Arap \ Maxcyc OeNrvHHM KyimacaaH €3cak, % OelruaaH KSHWHIH MaTHHH
130X cudaTuga Kapanu.

Latex Oyipyknapu meckapu ciew “\” Oenrucuman OolaHaad Ba (akaT
gotuH Xapduapugan wubopar Oynmaau.byiipyk oxupuaa Oymr kol ,pakam Ba
uxTuépuii xapd 6ynmaran 6enrunan GoiganaHuIl MyMKUH.

Latex nma Oymr >xoif Oenrucu OyMpykaaH KeiiuH Kyuwiaau.Jlekun Oy Oenru
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VpHura 0omka Maxcyc {} OearucuHu Xam Kyhuin MyMKHH. Macanan: MeH sprara
Oapua wummun \TeX{}nuxmapumuz Ba \TeX HHKAa MyTaxacucIapuMu3 OWJIaH
yupammokunman. byrys \romaii
Mucosnap:
-Byryn 8-mapt \textcn{Xankapo-xoTHH Ku3iap Oarpamu }
Hatwmxa: byryn 8-mapt Xanxapo-xomun xuznap 6atipamu
-SIHTH caTpra YTHII \HEWIIMHE STHTU caTp
Hartwxka: ssHru carpra yrum
SIHTU caTp
[ynunraek {} Oearucunu Oy Oenru oxupura €3uirad OyWpykra Typiau Xuil
napaMmeTpiap Oepuil y4yH XaM HIUIaTuil MyMKuH.byHnma Oup €ku Oup Heua
napameTp Oepumn myMkuH.llapamerpnapau dakar {} O6enrucu O6uiian sMac OanIKu

[] 6enrrcu opKamy XaMm >KOHIAIITUPUIIT MYMKHH.

i+ WinEdt 6.0 (Unregistered Copy )
File Edit Search Insert Document Project View Tools Macros Accessories TeX Optons Window Help
D-=2 Hd @& 9 &« & @2 @&a A~ & 3 & QA £ = = = oz W =5 @-
A8 B @& %o 4B @ TR LM W RS BB R -
x|
X rr @ 5 o G-

B AE &= X

—src WinEdt.prj

Winedt 6 acocuii oiiHacu
By oiina Winedt 6 uunr 6o oitnacuaup.by oitna Windows oiiHanapu Onian

Jesipiu Oup Xuil, SbHU MEHIOJap OYJIMMHU, YCKyHaJIap MaHENH, UIIYM coXa, X0JiaT
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caTpuaaH H60paT.OI>’IHa gailr TOMOHHAA J)KOMJamraH IIaHeJl 23ca XYyxKKaraa
HIIUIaTHJIaraH MaxcCycC 6OFJI8,HI/IHIHapHI/I Ba 6011n<a XYyCyCuATIIapHU KypcaTI/IHI Ba
yBFapTI/IpI/IH_I YUYH XU3MaT KWJIadau.

Winedt guur MCHIOJIap KaTOpH KYﬁHHaFH 6§7HHMHapﬂaH TalllKKWJI TOIITaH.

File Edit Search Insert Document Project View Tools Macros Accessories TeX Options Window Help

VYmap Oynumra Kapa®d Typau BasudalapHu Oaxkapull Y4YyH Xu3MaT
K,I/IJ'IaI[I/I.MCHIO 6SJIJ'II/IMJIapI/I .HaTGXI[a HIIUIAIITHA aBTOMATJIAIITUPUII OmIaH 6Hpra
6I/Ip KaTOp HMMKOHUATIIAP 6epaI[I/I.MaC{:IJ'IaH AaCTyp HUCTAJIraH KUCMHU HATHKACUHH
OJIINHAaH KSJ’pI/IHI,KCpaKHI/I KHCMHH TaxpHupJialll Ba X.K.

yCKyHaJIap [NIaHCJINW HUIIIHU TC3 Ba CH(i)aTJII/I 6a)KapI/IHI Y4YH MSJ’JDKaHJIaHFaH

Oup Heya yCKyHaJlapJiaH ubopar.

D-E 4 & A- D @3 Q B~ - @rz-@-= @-
=] B Y 23 @ O S4B @G T oB O R & 8, B B & -

bynna yckyHa mnukrorpamma(pacMua)cura kKapad €kd CHYKOHYaHU Iy
NUKTOTpaMMa YCTUTa KEeITHUpUO , MUKTOrpaMMa XaKUJaru HM30X OpKaJld HUMa
Ba3u(paHu OaKapUIIMHU aHUKJIAIl MYMKUH.KYMuuiank ycKyHjap naHenud OwuiiaH
UIUIAIIMHA XucoOra oJjcak , Oy KHUCM OHHAHMHI SHI acOCUM KHCMJIapHJaH
HKAHJIMTMHU KYPUIIMMHU3 MYMKHH.By aHeNIHUHT UMKOHUATIapUIaH sHa Oupu Oy
Jlatex acocuii Oyiipyknap pyiixatu Ba xap Oup Oenrununr ASCII koamamn
CHCTEMACH/IaT¥ Ba YH ONTHIMK CaHOK CHCTEMACHJard KOJMHH KypaTHmmanp.By
kKanBaulapHu # Ba S MUKTOTpaMMaiap OpKaJld YCKYHJAap IMaHEeNIWra KYIIWII

mymKkuH.JlaTex acocuit OyHpyKiIap pyixartu Kydujgarnua:

Math |Greek | Symbols | International | Typeface | Functions(x) ... | {3} .. | <r= .. | +/- .. | —2 . | AMS | AMS === | AMS NOT =< |
OO §NU éaadéa ahe abe abe abe abe abe = N B B
UHVAORDPY aaaaia be ae Vabe Vabe f 2 ap ¢ § T

By xkucm xaMm kepakim Oynumiiapra axpaTuiaraH Oynubd kepakiu OYIMMHU

TaHJAIl OPKadM TETUNUIM OyUPYKHH KUPUTHII MyMKHH.ByHma cuuykoHYa dar
TYTMacCMHM KEpakJiM MHUKTOorpaMMa ycTtuaa Oup wMaprta Ooculll  OpKaju
MUKTOTpaMMaia KypcaTWiraH XOJIATHU aKC STTUPYBUM OYHPYK HITYM COXaJard
KypCOp TypraH »oura €3unaau.

benrumap xkoanapu »kaaBanu 3ca KyrWujgaruya:
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ﬁ"Tﬂ-”E“|J:1::l:l:l:l::|:|:1:1::|:|:1:1::l:l:l:l::l:l:l:l::|:|:1:1 v s s el il ksl -l 2 lofal2 s lalslelTisla ] ]: <=5 ]2
— —|gABCDEFGEIJELMNOPRPQRSTUVWXYZ[N1"_lapcdelflghijlklmnolpgrsctulvwxyz|{|}~0
Asc:0 (B P, pl, -t 3@ B BEBOE """ --0™s>miknhy ¥y I=T| §E@E|l«l~-® "z Tirp|T- &Rl S5 st

HE: 00 2 5B P DEXSMEKAMEODNPCITY XN UNObHb3DA 26l rnexsuncrmuonpcrydxuannbussmns
by mnanen acocan JlaTexHMHI Maxcyc O€NTWIApUHA KHPUTUIIAA Ba
KJIaBuaTypajaa 6yiamaran OoImika OeNruIapHu KAPUTHILAA, ITyHUHTAEK JIaTeXHUHT
oenrunap Kojuiapu OuiiaH UiLIanuran Oyupykiapuaa GoiiaaaHuiam.
Keiinaru kucMm umrau coxa 0ynub yHaa Xy#okat MaTHU &3unaan. MeHronap Ba
YCKYHJIap MaHenuaaru 6apya amasuiap 1y epa ¥3 akCHHH TONau. Y HUHT YMyMUN

KYPUHHIIU KyHHgaruya:

ﬂ 1 “documentclass[adpaper, 12pt]{article} [2 :".2/:-5/2'-:'

2 ‘“usepackage[english] {babel}

3| \setcounter{page}{3}

4| \begin{document}

5 ‘boldmath

& Rzamat

7

g8

=]
i0
11
iz
13 boshlaymiz,endi wvagtincha “it kursivga '\
14 o'tamiz va vana {“bf galin} shriftga o'tibl}h\

15 ilk holatgia glavtamiz.'h
16 Quyidagi S{“bf F}*nf dal’
17| 5n$ nomalumlar soni

18 S{\mit\Sigma} "X s=C§

1% Urinma egri chizigni 5X% ta
20 bo'lakka bo'lsa

21 demak:~&f{cal T} X5 yoki 5T X5
22 g8 B B
23 \mbox{barcha $5x5 lar uchun}‘gguad ‘\sgrt{x"3}=\nothomega x
24| 585

25 §5

26 e=\1lim {n\to\infty}

27 Nleft (...

28 | 1+\frac{il}{n}

29| \right)

30 "n

31 88

32| 55

33 M(f)=\left. "\ir.t,"'\lirnit,s_a"b

34 £(x)\, dx\right/ (b-a)

35|55

36| 55

37 \int,\lirnit,s_a"b"\f:rac'_E

38 (1+x) ~{-3/2}=

39 M\left.-\frac{l}{\sgrc{l+x}}
40 \right|_a"b

41 g8

42 Sh\left x+1l]|-lx—-1] \right|§
43| 585

44 \left (

45 “sum {k=1}"n x"k

46 \right) "2

LAl -

48| $4\Bigl x+1|-|x-1|\Bigzr|¥&

1.2.4-au3ma. Winedt 6 nuum coxacu
bynna wmarematuk Qopmynamap €3wiraH KUCM alloXWJa paHr OwIiaH
QXPATWITaHUHU KYPUIIl MyMKHH.
Enmu oxupru kucm Ounan tanumamus.by kucm Xonat catpu kucMmu. by Kucem
aKTUB XYXOKAaT Ba AaKTUB Karopra TETUIUIM XYCYCHUSTIAPHU KypCaTHUIl Ba
V3rapTupuil  y4yH HLOUIATWIAAW.XO0JaT CATPUHUHI YMYMHUM  KYPUHHUILA

KyWyjaruya:

e | A 12:27 277 Modified Wrap Indent INS LINE  Spel TeX T 25-Maii-2012 23:13 —src WinEdt.prj

m
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By carpuuHr xap Oup KucMura yarnjaH yHrra kapad u3ox 6epud yramus:
-&p1aM OVIMMUHM YaKUPHIIT
-kypuni(bommnan — A/Kypcop Typrau xoiigas - b)
-Kypcop Typran xoi(Karop:benrn)
-KaTopJiap COHU
- xonatr (Modified,readonly,etc,...)- macaman Moauduen-€3yBHU Typura
Kapab paHriapra axaparajiu.
- TaBOMUITHK(EKHIL/ Y IUPHIIL)
-xat 6o (oenruany/oearuiaMacinK)
-Kypcop BazuATU(KONMIa/0XUpHIa)
-Oenrunam ycynu(karop oyitnua/biok 0yiinua)
-€3yBJIAPHU TEKIIUPMACTUK(EKUIL/YIUPHUIIT)
-XyOKaT TypH
-)KOpHUH CaHa
-KOPUU BaAKT
-)KOITaaHyBUM XaKU/1a MabIyMOT
-info A(--src)
-info B(Fayl proyekti)
- acocuit ¢aiin/Xonat
KOxopuna kypcaTuwiran XyCyCUSTIApHH Y3rapTHUPUILN yUyH TETHIUIA KUCM
YCTUIa CUYKOHYA Yall TyrMacu Oup mapTa 6ocunumu erapiu.bus rokopuaa kypud
yrran Uudo A Ba Undo b kucmnap 6upo3s tyiryHapcus OyIuimm MyMKUH. Acliuaa
Oy kucmiap  (ailm  KOMOWISTOPM  Ba  KOMIMJIATCHUSICH  XaKUJard
MabiaymoTinapaup.Ctanaapt xojijia MUKTEX KOMIUISTCUS YCYJIu —cpce OYnu0, cpc
KOMITUJIITOPU JIBU KEHTalWTMalyu (haliil paTHIll yayH XU3MaT KUJIaIu.
KonTekcT MeH101ap
by 6ynumaa 6uz Wident HUHT acocuii KOHTEKCT MEHIOJIapU OWJIaH TaHUIINO
YyTamus.bynapra MeHronap catpu, XyxoKaTiap caTpH, X0JIaT caTpy Ba XYOKaTHUHT

yar KUCMU KHpaJu.Yiapra Moc KOHTEKCT MEHIoJIap Kyiuaarunap:
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& Help... I Close WinEdt.hitml > Hide Status Line W Help...

“M Configuration Wizard... > Hide Tabs w  Show Main File 22| Aappearance...

2=l A e Show Ti
o ppearance A | sort Ascending > v Tirme &7 Hide Line Mumbers
H Menu Setup...

Z Show Date
i.l. Sort Descending L4 e D=
Show Custom Info #8 Erase Bookmarks

Custom Colors w Show Custom Info A A Set Bookmark (13
Hot Track » Show Custom Info B

File Types
Mult Lime

» Show Status Line
»  Show Tool Bar -
»  Show Document Tabs -
Show GUI Page Control - =l Appearance...
) W Help. ..
w Scroll Opposite o] Goto Mark O
22| appearance...

'@' Help...

1.2.5-yn3ma.Acocuii KOHTEKCT MeHI0JIap

by wmentonap opkamun Wident ra Typnu Y3rapTUpHUILIAp KUPHUTHUIL, YHU
doiinananyBuura MociamTupuin MyMKuH.KelinHru Ba »Hr acocuii MeHronap Oy
UIIYM COXa MEHIoJapuaup.Yiaap MKKU Xui Oynanu:benruianran KucM ydyH Ba

OeJruiaHMaral KUCM y4yH.

_1 mew 4 Cut

£ open... 23 Copy

= save _=-| Append
|_j' Close }( Delete

Y Undo j.‘::'i Toaggle Case

A Upper Case
a Lower Case

CA Get Folder
Aa Initial Capitals

—ad

—d Insert Comment
£ Remove Comment

9 Get Folder

—aadl

1.2.6-yn3ma. Kymmmya KOHTEKCT MEHKJ1ap
By wmenromap Windows KOHTEKCT MeHapura yxmaim OYiaud, KojraH
OyHpYKJIapUHU yjapra TErHIUIM MUKTOTpaMMa OpKaJIM YpraHuil MyMKHH.By
MEHIOJIapAaH KYNpOK MKKMHYM MEHIOaH (oinananuiaan. YHIa caTpiiap ycTuaa
amajuiap 6axxapurira qoup Kymiaad Kynai OyHpykiaap MaBxyI.

[Iyaunraex 6up xKarop OoImIKa KOHTEKCT MEHIOJAp XaM MaBxkyja.Macanax
yCKyHanap MaHeNIM,X0JIaT CaTPU,Xy>KKaT HOMHU MaHeNd KaOWJapHHU SIIIUPUILI Ba
KypcaTHIIl MEHIOCM Ba Xap OHp TMaHed Y4YyH MaxcyC KOHTEKCT MEHIOJIap
maBxya.lllyan Tapkugma® YTUII KOW3KM KOHTEKCT MEHIOJAp  OpKalu
Oaxkapuiaaurad Ba3U(aJTapHUHT AKCapUATH MEHIONAp CATPUHMHT  TYpJH

OymuMIIapuIa KOWIATUPHITAH OYIu0,Kepakian OyauM opkanu Oy BasudbagapHH
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Oa)kapHIll MyMKHH.
2. LATEX cucremacuaa s;kaaBaJ Ba rpapukjiap Ty3HIl.
by O0ymumna 6u3 TexHuHT rpadvk MMKOHUATIAPU XaKHAa MabIyMOTra sra

oynamu3z.Pacmiap nuctype TaHacu opkaiu xocus KuinHaau.Kyhunarn MucoiaHu

KypaMHu3:
‘\ \begin{picture}(110,50)
HB u VEkt or \put(55,35){\vector(-2,1){40}}
\put(55,35){Bu vektor}
\end{picture}

by epna muctype TaHacuaaru ailjlaHa KaBC MYMJA BEpryj OuiaH axpatuod
€3uNraH COHJAp pacM YM3WIMIIKA Kepak OViraH CoXaHd aHUKJIall Y4YyH
unuiatuiaaan.bynna OMpUHYY COH PACMHUHT BEPTUKAN Y3YHJIUTUHU, UKKUHYHM COH
3ca pacM OanaHMJIMTMHU aHMKdaian.by conmap Manduii xam  Oynuim
mymkuH.Macanan (-150,36) ka0wu.

\put Oyiipyru 3ca pacM ¢€ku €3yBHM TETHIUIM KOpJIWHATalIapra
YKOMJTAIITUPHII YUYH XU3MAT KUJIaau.Arap KypcaTuiran KopauHata Oanj Oyiica ,
TETUIIUIM pacM €KW €3yB YHAAH KEHHUHTW KOpAWHATanapjaa xounamrtupunanu.by
OyHpYKHHHT apryMEHTHA JKoiamrad \BecTop OyHpyFUIaH Typiau KYpUHUIIIATH
BEKTOpJIap un3uil yuayH (oiaananunaan.fOkopuaaru muconaa ) \vektor(-2,1){40}
KYPUHHUIIIUJIATH aillaHa KaBC M4YMAAa BEprys OWIaH axpaTuO E€3WwiraH pakamiiap
\myr OyWpyrumarun KopauHaTara HHCOATaH CHMMMETPUK  YU3WJIMIIHHA
aHuKIanau.by conmap xarranuru -4 Ba 4 opacuna O0ynanu.durypany KaBc H4uuaa
€3WJITaH COH ACa BECTOP Y3YHJIUTHHU aHUKJIANIN.

EsyBnapHu picture TaHaCHa KOMIAIITUPHINAA OPTUKYA KUHHHUHMIUK
kypunmaiau. Lllyaunraek €3ysnapra Typiu mpudT Ba KYpUHUII OepUIl XaM

Mypakkab smac.MacanaH:

\begin{picture}(110,40)
Odd |y Q Elli].’ll’Dq \put(52,20){{\bf Qalinroq}}
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\put(50,20){\llap{\sf Oddiy}}
\end{picture}

by epaa &é3yBrap mpudTHHH aHUKIAIgAa OMpUHYM OynuMaa KypuO yTran
Oyipykmnapaan Qoinananauk. FOxkopunarn muconna KanuHpok €3yBUHU OJAMH
é3ran Oyicakaa KOpAMHATACH KEHMUHTY E3yBOaH CYHT E€3WIMIIM XaKHJa MaTyMOT
Oepranu cababmu , Oy €3yB Onnuii €3yBuIaH KEHUH E3UIAM.

bu3 unzaérran pacmiap caxugaHUHT yall TOMOHHUJAH uu3WiIagu.Arap Ou3
pacMHU caxu(aHWHT YHT TOMOHHUAaH 4yu3MoKum Oyicak flushright tanacuman
¢oiinanaHuuMu3 MyMKMH.MapkaszaH 4YHM3UII Y4YyH 3Ca CEHTEp TaHAaCHUIaH
¢oiinagaHuIll MyMKHH.

Pacm umsumia xam €3yB Ba MaTeMatuk (opmyrnanap €3umia Oyiranu kadu
MUMa-u4 TaHaJapHU MIUIATHII MyMKHH.MacajgaH CEHTep TaHacCHUHM MHUCType
TaHACH MYUTA KOWJIAIITHPHII Ba TECKAPHCH KaOu.

Kecmanap
Texna kecmanap \line OylipyFu opKajiu Xocuil KiiuHa . by Oyipyk xam

xyanu \vector OyipyFu Kabu KopuHaTara HucOaTaH CHMMETPUKIMKHH Ba YH3HK

Y3YHIIMTHUHH aHUKJIAIl OPKaJIn XOCUJ KI/IJ]I/IHaI[I/I.MaCElJ'IaHZ

\begin{picture}(100,50)
\put(60,50){\line(1,-2){20}}
\end{picture}

By epaa 100 x 50 pacm umsmnaauran coxa (60,50) pacM KopJauWHAaTacCHUHU
ounnupamu.\nuae  Oyiipyrumaru  (1,-2) o9ca  “Oypuak  KOe()TUCHEHTH HU
owngupanu.bypyak KoeQTUCHEHTHHU KHSUIMK Oypuarn cudartuga TYyLIyHUI
MyMKuH.Arap Kusiiuk Oypuaru (0,1) Gynca ropuszonrtan uns3uk , arap (1,0) Gyica
BEpPTUKAJ YM3UK XOCUJI OYIau.

AillJ1aHa, 10MpPa Ba 0BAJLJIAP

Aiinana \circle Oyiipyru épaamuaa unsmiaau.Jloupa uusuin yayH sca \ circle

* Oyipyruaan Qoigananuimn MyMKMH. bByHaa goupa wuM Kopa paHr OuiiaH

Oysnanu.AiinaHa Ba JOMpa YU3WII YYYyH YHUHT JIMAMETPUHU aHUKJIAII
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~
P
A\

BYHI[a ailjjaHa KOpAHWHATaCH ailjaHa MapKasnuaaH XI/ICO6J'IaHaI[I/I.

\begin{picture}(100,80)
\put(30,30){\circle{30}}
\put(70,30){\circle{30}}
\put(30,50){\circle{30}}
\put(70,50){\circle{30}}
\put(50,40){\circle*{20}}
\end{picture}

a0
M/

OBay(kuppanapu YTKup OyiamaraH TYpTOypuak) 4YM3HIN Y4YyH \OBal
Oyiipyrunan Qoiinananunanu.by Oylipykra mapamerp cudartvaa TOpU30HTal Ba
BEPTHUKAI Y3YHJIMKJIapy aHukiaHaau.Kopaunara OBaJI MapKa3uaaH

Oenruwimanaau.Macasau:
K \ \begin{picture}(100,80)
\put(50,40){\oval(100,80)}
Kg \end{picture}

Kuputnm maxOypuil OyiMaraH napameTpiapaaH Oupu Oy OBajJHUHT Oup
KAuCMUHH  yuupuiaup. TYmuK OyiMaraH oBall 4YW3WII y4yH \oBaj OyWpyFu
napameTpura siHa Oup MapaMeTpHH KyImuiln kKepak Oymanu.by mapamerp opkanu
OBAJIHMHT OMp KUCMUHU 0O Tanuiam MyMKHH.By nmapamerpnap Kyiuaaru Typrra
xapd Omnan ndoaanaHaIu.

t IOKOpH sIpMH
b mactku sipmu
I YHT SIpMU
| van apmu
by Ttyprra xapduu HadakaT skka Oanku OupHaHUra Xam KUPUTHIL

MyMKHH.Macanat Tp 10Kopu YHr Oypuakau ounaupanu.Mucon:

/ﬁ \begin{picture}(100,80)
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\put(50,40){\oval(80,60)[t]}
\put(50,40){\oval(80,60)[br]}
\end{picture}

KymmMuya MMKOHMSAT/IAPH
AlipuMm Xoiiapaa pacM ym3uinga Oup Hewya oOektnapiaH (oiiganaHuIra
TY¥pu Kenmaau.byrnaii xomtapaa \put Oyiipyrugaad ¢orinaranno Oyimaiimu.JlekuH
\put Oyiipyru opkaau XOCHJ KwidHran obOexktHn \multipult Oyiipyruman

doiinananuO y3rapTUpUII KUPUTUIT MyMKHUH.By OyipyK KYpUHHIIN Kyiingarnda

\multiput(x,y)(Ax,Ay){n} {obyekt}
* by epma x Ba W  HaTWKaBUH  OOEKT
. KopauHaTacu(xyu \put garu kabw) , Ax Ba Al 3ca
KypcaTWiIraH OOCKTHHHT TOPHU30HTAl Ba BEPTHKAI
. CUJDKUII KOpAWHATAJIapu , H — 00EKTIap COHM , 0OEKT —
taHnaHral ooekt.Macanan:  \begin{picture}(100,80)
\multiput(10,70)(8,-6){8}%
{\circle*{3}}
\end{picture}
By epna doinananunran % (dpous) Oenrucu SHru KaTop TAlIKWI ATUIT YUYYH
Xu3Mar Kwiaau.byHaa erapiauda Oy ol KOJIUPHII OpKaIU KaTopjap MOCITUTH
TabMHUHIaHaau. borka xomiapaa 0y 0enru n3ox BazudacuHu daxxapaau.

Ennu \multipult Oyiipyru épaaMua spaTuirad ssHa Oup pacMHH KYpanjHK.

Ll ]
[
;’/ f/ f/ f/t [ fj [ f \begin{picture}(100,50)
[ [ ] ] / / / / / / \multiput(0,0)(10,0){10}%
{\line(1,5){10}}
\multiput(0,0)(2,10){63}%
{\line(1,0){90}}
\end{picture}
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By Muconga ropu3oHTan Kus Ba BEpTUKAI TUK 4YM3UKIapjaH (oiaanaHuo

IOKOpHaard pacM xocwin Kuauaan.Exnam \myT Oyiipyrura Kaiitamms.Y opkaiu

KyWHJIard paCMHH YN3aMU3.

Y

‘ T

\begin{picture}(120,80)

bup xapamga Oy pacMHHM 4YM3MII MypakkaOJeK
tytonaau.Jlekun Oy pacmMHM omiuid \myT Oyiipyru
OpKQJIM XaM YHM3WIl MYMKWH.BYHUHT y4yyH Mabiym
TapTUOra puos KWiauIl Kepak xonoc.Jlemak Oy pacm

Koy OWJIaH TaHUIIAMH3.

% Jocka derapanapyuHu YM3aMu3
\put(0,0){\line(1,0){120}}
\put(0,80){\line(1,0){120}}
\put(0,0){\line(0,1){80}}
\put(120,0){\line(0,1){80}}

% Kordinata o’qlarini chizamiz
\put(40,25){\begin{picture}(40,40)%
\put(20,0){\vector(0,1){40}}
\put(0,20){\vector(1,0){40}}
\put(40,22){$x$}

\put(22,40){$y$}

\end{picture}}

\end{picture}

\vector HIITHUPOKKIA STHA OMP MHCOJT:

\setlength{\unitlength}{1mm}
\begin{picture}(60, 40)

\put(30, 20){\vector(1, 0){30}}
\put(30, 20){\vector(4, 1){20}}
\put(30, 20){\vector(3, 1){25}}
\put(30, 20){\vector(2, 1){30}}
\put(30, 20){\vector(1, 2){10}}
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\thicklines

\put(30, 20){\vector(-4, 1){30}}
\put(30, 20){\vector(-1, 4){5}}
\thinlines

\put(30, 20){\vector(-1, -1){5}}
\put(30, 20){\vector(-1, -4){5}}
\end{picture}

PacMm yiruaminapu

bu3 xo3upra kamap pacmiap 4M3MIN Xakuja TyxTanuO yTauk. buz umsran
pacmnap Jlatex cranmapt ymuamuaa sau.Jlexkun Texna (oigananyBun XOXUIIUTa
Kapab pacM VidamMuHU Y3rapTapuil MyMKUH.ByHma \yHUTIOHTTX OyipyruaaH
doitnananunaan.byana  y3yHAMK =~ MWUDIMMETpAa — KyHuaard — KYpUHHUIIAA
KYpCaTHJIa IN.

\unitlength=1mm

[IyHuHTIeK pacMa KaTHAIITaH YM3HMKIAp KAJIWMHIUTH YYyH \TXUHJIMHEC Ba
\rxucknuHec OyWpykiapuaaH (oimanaHmiaagu. AHaH TOPU30HTA Ba BEPTHKAI
YM3MKJIAp YYyH \IMHETXUCKHecC Oyipyruman (doitnananuinamau.by Oyipyk
KYPUHHILIN KyWuaarnda:

\linethinhles {2.5MMm}

by Oyiipykman keiinH pacMjia KaTHAIITaH TOPU30HTANI Ba BEPTUKAT YU3UKJIAP
2.5MM KaJIMHJIMKKa 9ra Oyau.

XyKxKaTra Tamép pacm KouJalTHPHII

Caxuara pacm >KOHIAIITUPHUIIIA TPAMTXUCC TTAKETUIATH MaXCyC

\includegraphics[xususiyatlar]{fayl}

Oyvipyruman  Qoiimananwianu.  Xycycuamiap-pacM  XyCyCHUSTIApUHU
aHUKJIAWIM,0Up Heua XyCycHsTiap BEprysl OpKalu axpaTuiaau.XyCyCHsTIap
Xycycuam=xutimam KYpPUHUIIJAa aHUKIaHAIW.By KHUCMHU KUpUTUII MaxOypwuii
saMac.

By Oyiipyk kypcatunran QaiiaHu 31c — KeHraiTManu(arap JBUIC JApailBepu

Ypuatuiaran Oyica) Ba nad — keHraTmanu(arap nadrex apaiBepu YpHATUITaH
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Oynca) pacmiap opacugaH kKuaupaau.llynu Tabkugna®d YTUII — KepakKu
KypcaTWIraH pacMHU KUAUPUIL (PakaT >KOpUM XyxoKaT TeX KeHrantma Ousial

CaKJaHAE¢TraH MaH3WJIJa amaira OH_II/IpI/IJ'IaIlI/I.MI/ICOJ'II

\includegraphics{kapalak}
bynna acocHii daitmumu3(tex  KeHraTMmanu)

YKOMITaITaH KaTajoraa Karmanak.miad dbaiinm

xomnamran. [y cababnu pacm kenraiitmacus(.pdf 6ynranu
y4yH) XaM YaKUPUJISTITH.
Pacm yryamiaapuHu y3raprupui
IOxopuna kypub Vrran \includegraphics Oyiipyru XycycusTiIapuiaH

doitnaniann0 pacMm yayamiiapuHu y3rapTUpull MyMKUH.ByHa pacm kOHIiuru Ba
OanaH Uy aHuk;1anaau.bymnap:

width=xDuramk

height=6ananuk

totalheight= Gamanmuk
bynna ymuamnapan TexHuHT Oapya TypJard y3yHIUK OUPIIHKIapraa OCprTUIIIH

MyMKHH.Macaias:

\includegraphics[width=1in,height=10mm]{a}
Arap pacMm yiauyamilapuHU aHMKJIAETraH naiTaa TacBUp OuiaH OOFJIMK MyaMMoJap
yupaiiguran Oynca keepastpectratio mapamerpuman (QoiimagaHraH MabKyJl.
FOxopumaru MUCOJI yayH \includegraphics
[width=1in,height=1cm,%keepaspectratio] {a} xkabu O6ynanu. Pacm ymuammapuHu
aHMKJIAITra JOUp mapaMeTpiiap/iaH ssHa Oupu

scale=o0’lcham
napameTpuup.by mapameTp aprymeHTUra pacM XakukKui yiuamiapura HucOaTaH
consap €3mnanu.Arap OuU3 pacMHH ¥3 yruamiapuia YuKapMoKdu Oyicak ccane=I
é3ui kudos.Pacm ynuamiiapuHu TEHT spMUYa KUCKapTUPHUII 3ca

\includegraphics[scale=0.5]{kapalak}
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OpKaJIM aMalira OUIMpPUIIa Iu.
3. LATEX cucremacuga MmateMaTuk popmyJiajiap €3uii.

Marematnkamga kynm xoiuiapaa rpek xapbraapuman ¢oimananuiaan. [y
cababm 6u3 xam LATEX marematuk ¢opmysia KUPUTUIIHUA Tpek XapdiaapuHu
kuputunad OonuraiiMu3. LATEX rpek xapdmapunm kuputum Oyiipyru “\”
Oenrmcu Ba  IIy ~ OCNTMHMHT  WMHIVIM34a  HOMHUHHM  €3UII  OpPKaJu
xkupuTriaagu(Macanan: « xapdu \aanxa xkadou xkuputwiaanu).llly ypunga sHa Oup
MabJIyMOTHU alTuO ytumn kepak.I'pek xapdmapu pyiixatunan o (“oMukpon” aed
ykwiiaan) xapbuau Oy ycyn ounan Kuputud Oynmaiinn(Ssau \oMukpoH ned &3ui
HYTYFpu XucoOnananu).by xaphHu KUpUTHUIL YUyH KypcuBAa E3WiTaH JIOTHHYA

0” xappu,€xu ogatnaruaek o Xxaphpuuu KupuTuil kudos.Mucon tapukacuga oup

Heya rpek xap@uapuauar LATEX €3unummnan skaaBaquHu KeITUPaMu3.

i1 “alpha i ‘beta T Y gamma

i hdelta ¢ hepsilon £ “warepsilon
L, Zzeta fj weta i “theta

H \wartheta i Ziota K ‘Ykappa

A “lanbda Ji S ma EN \nu

£ \xi X \pi o Wwarpi

e “rho i wwarrho iy WEigma

s \waraigma T “tauw B Yupailon

e} Yphi I wvarphi | Ychi

11 Ypeil L \omega

by p¥yiixarra ) Ba [| mapHu kuputuin HOTYFpu.by Oenrunap WuFuHAM Ba
KynaTMaHu OMJIIMpranu Oouc Maxcyc OyWpykiap €paamuaa KUputuiaaan.JIoTun
xapQurapuHu KUpUTraHAa KaTTa Ba KMYMK Xapdiap OujaH KUPUTHUII aBTOMATHK
tap3na anukiaanaau. ' pex xapdaapuau kuputhiaa 3ca “\” naH keluH xaph HOMH

é3mnaérrania OupuHuM xapd karra xapd Owran &3umnaau.bup Hewa xapdiap

pyuxaru
I'\Gamma A \Delta ® \Theta
A\Lambda Z= \Xi IT \Pi
> \Sigma Y \Upsilon ® \Phi
¥ \Psi Q \Omega

Engan 6unap amamnapu xakuna.bunap amamnap(kymaidtapuin OYIuIn Ba X.K)
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HU KYJUIalijla alpuM aMmajUlapHd KeTMma- KeT €3uIl Kepak Oyica Xxeu KaHjan

npoOescu3 JaBoMuaH €3uil MyMKUH. bBuHap aMayutapHUHT TYIUK pyixaTu:

+ o+ — - * &
+  \pm F  hmp ®  \timea
- \div Y Yzetminusz - Ycdot
c ‘circ . Ybullet I \cap
L \cup ] \uplus M \EqCap
L \Bqoup W \vee A \wedge
‘oplua - Yeminus = Yotimes
‘odot @ ‘\oalaeh < ‘triangleleft
f ‘triangleright II  ‘amalg @ ‘\diamond
! \WT . \atar T \dagger
i \ddagger ) Abigeoirc S Abigtriangleup
7 \bigtriangledown

Keitnarn xaaBaamumMu3 OMHAp aMaJIapHUHT sTHa OUp Typu MyHOcadaT

< S = =
: ; =< Ale > \ge
# \ne ~  \gim ~  \gimeq
7  \Bpprox = \cong = equiv
£ ALl = \gg = \doteg
I \parallel 1 \perp € \im
g  \motin = \ni C  ‘\subaet
— C  \Bubaeteq o \aupeet J \Bupasteq
= \Bucc - \prec = \Bucceg
< \preceg = \asymp C  ‘\eqaubsateq
1 \Bgaupseteq = \models - Ywdazsh
<4 ‘\dashv —  ‘amile - ‘\frown
\mid =1 \bowtie M ‘\Join
*  \propto

Keliuarn  skagBamMmu3  WyHanmum — Kypcarruuiapu(crpenkanapu).Jlatex
KYyT1a0 KYpCcaTTUWIAPHUHT BEPTHKAd Ba TOPU3OHTAN BAapUAHTIAPUHU TaAKIUM

STaIu.
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—  Ato — A\longrightarrow =

— \Longrightarrow — \hoolkrightarrow

—  \mapato —— \longmapato “wt

— \gets «—— Alongleftarrow <

+—= A\Longleftarrow +«— \hookleftarrow

— Aleftrightarrow +«—— \longleftrightarrow
= ALeftrightarrow <= \Longleftrightarrow
] \Uparrow i \Uparrow

| ‘downarrow |} YDownarrow

| \updownarrow I \Updownarrow

/' \nearrow “, \Bearrow

s \BWARTTrOow %, \owarrow

“— Aleftharpoomup —  \rightharpoonup —

—  \rightharpoondows=  \rightleftharpoons

Kelinarn xagBamuMu3  CHUHYC  THUIUIU

amaiap.Maremartrkana

\Rightarrow

“leadato
\Leftarrow

Yleftharpoondown

KYTI

KyJlaHaauran Oy TUIAaru aMmajiap sS’bHHU CHH,JIOT Ba X.K Jap Jlatexja xam Xyaau

IyH1an

Eunagu. lllynunrnek  uctairan  QyHKIMSHUHT

WHJeKcuaaH (hongasaHuIl MyMKIH.

log
arg
hom
sin

“log
harg
‘\hom
hain

arcens Zarccos

ipt
ginh
cioth

\cot
“ainh
“coth

g \lg

ker Yker
deg  deg
arcsin harcain
“Lan
“Eac

‘Zcoeh

tan
=eC

c--__-:-J_L

KyWd Ba FOKOPH
I “in
dim M\dim
exXp  \exp
CiE “wcog

arctan warctan
“Zwcac

“tanh

CEC
tanh

by epna ¢pyHKUMAIAp UHIIIN3 TWIMAATH KYpUHULIUAA €3WIITraH. Y30€K TUiInaa

TaHTeHC “Tr” Kypunuiga KaOyn KuiuHraH.lllyHuHr ydyH TaHTeHCHM E€3UIll y4yH

\tr &um kudos.Jlekun ogatma arap Jlarexma &€3wmaéTraH XyxoKaT THIIH

KypcaThiMaca aBTOMAaTHK XOJ1/1a WHIN3 TWiIu(OHTIUIN) TaHaaHaau. byamail xomnmna

Jlarex \tr OyiipykHH TaHUMaiau.Arap Ou3 \TT HU UILIATMOKYHM OYJICaK Xy»KXKat

Oommaa \ycernackare ra pyCCHaHHU KHUPUTHO KyiWuin etapin.UyHKH pyc THIHIA

XaM TaHTeHC “Tr” KypuHUIIIa KaOyn KwmHrad.Jlatexna Tumap makeThra Xaid

Yy30€eK TWIM KUpPUTWIMAaraHu Ttydaiau pyc TWIM NakeTuaaH (oiganaHuii

Kynait. Xymnac HaTwka \ycemackare[pyccuan]|. KoranreHc(ctr) xam Xy[ad Iy
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KYPUHUIIIa KUPUTUIIAIH.

Ennu onuit MmaTeMatukasa Ky UIIaTUIaural Oeiaruiap:

3 \sum I \prod U \bigcup

N \bigcap II \coprod p) \bigoplus
& \bigotimes O] \bigodot V \bigvee

I \bigwedge I+ \biguplus L \bigsqcup
lim \lim lim sup\limsup liminf\liminf
max \max min \min sup  \sup

inf \inf det  \det Pr \Pr

ged  \gcd

Kyn wummatunanuran OyipykiapaaH siHa Oupu MHTErpaig Oelrucu y4yH
KyJulaHaguran Oyipykaup.Jlatexyma omatuii UHTErpan 1) KHPUTHII Y9yH \UHT

OyHpyru, KOHTYPJIH UMHTETpal (§ ) YUYH \OMHT Oyipyru
unuratuiaaau. MIHTerpaTHIHT FOKOPH Ba IMACTKU WHASKCIApH Ba HWHTETPAT OCTH

byHKIUSA XaM
KUPUTHUII MyMKHH.Macanas:

) $$
fD o de = 1/6 \int_0"1x"2\,dx=1/6
$$
Arap wuHTerpaj derapajapy HHJIEKCAa 5Mac, IOKOpH Ba KylH uerapanaa
Oymumm no3uMm Oyica , y xomma \int Oyipyruam \limits Oyiipyru Owuian

Oupranvkia UIUIaTUIIMMU3 MyMKUH. MacaiiaH:

1 %
[ w?de = 1/6 \int\limits_0/1 X2 dx=1/6
0 $$

Arap derapanap Ooimikaya KypuHHIIAA OYyica S’bHU TYpJIHM X OrepaTtopiap
Ba Oermnapaan ubopat 6yica \nolimits gan doiinananuin mykua. MacasnaH:
$$
Hn 1 = n! T :
i=1 ' \prod\nolimits_{i=1}"ni=n! $$
Bomka 3apyp Oearmiap
bu3 Larexnunr pespnu Oapya acocuii MaTeMaTHK O€NTHIapUHU KYpHO

Vrouk. KeliuHru skagBaiuMu3/ia OJJIMHTH OWpOp TypJard skajBajra KUpMaraH
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OenrunapHu Kypuo yramus.
0  \partial /A \triangle / \angle
> \infty v \forall 3 \exists
) \emptyset - \neg N \aleph
/ \prime h  \hbar V  \nabla
1 \imath 7 \ jmath 4 \ell
v \surd b \flat f \sharp
b \natural T  \top 1 \bot
@  \wp R \Re 3 \Im
" \backslash |\ & \spadesuit
& \clubsuit {»  \diamondsuit ) \heartsuit
O  \mho O  \Box ¢ \Diamond
T \dag § \S (© \copyright
) \ddag ¢ \P £  \pounds

4. LATEX cucremacuaa TakaIuMoTjIap Tailépiiani.

buz &3yB ,bopmyma Ba XokazoiapHu ¢&3aétranma JlaTeXHUHT CcTaHIapT

mpudTiaapuaad doigananamu3. Larex Ousra TakauM STral MWpUPT axonno

KYpPUHUIITa 3Tra Ba XalKapo cTaHmaptaard mpudrt Oyncana aiipum xosuiapaa Oy

mpuTaaH YeKUHUO , SHTU MWPUPT(IHTU KYPUHMIN)TA YTUINTA TYFPU Kellau.

Kyinnaru sxagsanga Larexna mpudt KypuHUILUIApU KEITUPUIITaH.

bynpyk

[pudt HOMU

\bf
\it
\sl
\sf
\sc
\tt

\rm

Kamun é3ys(boldface)
Kypcus(italic)
Kuspox(slanted)

Keckup mpudr(sans serif)
Kanumen(SMALL CAPS)
Mamnnka €3yBura
Vxmam(typewriter)

Onatuii €3yB(roman)

Okopuna kypub yrwiran Oyhpyknapaad \TT OyipyFu KojiraH OyipykiapaaH

dbapxyin paBuia kamaaH kaMm dornananunand.bynnail mpudTaan acocaH pacm

OwJiaH UNUTaiIurad aactypiap(pacM Myxappupiapu)aa GpoiiaaaHuIaIu.
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[pudT Typn Ba yruaMuHM OupAaHUTa YpHATUII MYyMKUH.bH3 >xyma kym
doiinananaguran  mpudT(“poman”)uu \bf\large éxum \large\bf kabu VpHaTHII
MyMKHH.ByH/1a nKKana ycyiijaa xam OUp X1 HaTUkKa KalTapuiiaiu.

Larexuunr saru Bapuantinapuna “llpudt é3umuunr suru cxemacu” (NFSS)
naH doifagaHWiITaH Ba Iy OpKaJd HWIUIAWAUraH Oup Hewya SHTH OyHpyK
kuputiirad.lly ypunga NFSS xakuna mabmymot 6epud yrcak.

LaTex pacTypu pHUBOXIAHUIIMHUHT YYUHYHM BapuaHTUIaH Oomuiad AMS-
Latexgan kOHr ¢oiinananuna Oonutanau.LaTtex wujoBamapu — pynxaTura
kupuTwiIran Oy wioa Jlarexgaru mpudTiap ycTuaa Typiad amaiap Oakapuiin
YUyH KYJTaHWIa]IH.

Suarn Typmarm cxema(uariau3daga New Font Selection Scheme,xuckaua
NFSS)Jlatexuunr mpudT ydyH HOUIATWIAIUTaH aBBAITH OyHpYyKIapUHHU pajl
TMarad Xojijaa , yjap OpKaju Ba yjapra KylmuMya Tap3fa unuiaiaun.by cxema
mpudTiap ycTtuaa KyWHaard TYpPT TypJard MapaMeTpilapHu Y3rapTHUpHIL Ba
mpudTIapHU VpHATHUIIIHA amasra ommupaau.llapamerpnap
Kyiumarunap:ouna(family)-macanan poman,cancepud €xkm ” MammHka E3yBUTa
yxmam” Oup Oupura sikuH(owna kabw) mpudTiapHu YpHartuirxamop(Series)-
MacallaH “KajauH’ MWPUGTHUHT KATUHIUTH,YI4aMu cy3jap opacuaaru macoda
KaOwapuu YpHaTuil,gopma(Shape)-mMacanan ogaTuii,KypcuB €K1 KHsl KaOHMJIapHU
ypHaTuin Ba yrwam(¥adamMHM YpHaTHID yuyH \ baselineskip Oyipyrunan
¢doitnanannm MmymkuH). lpudTtHr hakaT MUKK KUCMJIa MIIUTATULT XaM MYMKHH.

K¥yn ¢oiinananwnaauran mpudtiap yauamiapu Oy \large, \small 6y1u6 ynap

12 6ocma yirgamura Moc Keaaiau.
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V.JIOCCAPUMN

Tepmun Terminology V36ex THIMAATH IWAPXH

HMacrypnam tTroutapa | programming languages | mactyp TabMUHOTHHU
SIpaTHIII *apaCHUHU
OCOHJIAIIITUPHUIIT Y4yH

sApaTyuiiral Tuijiap

include include IIPETPOCTECCOP
JTMPEKTHBACH,  KyTyOXOoHa
daiiutapHu 1acTypra yiari

Y4YH HIUJIaTUIaanu

cout cout JKpaHra YuKapuil OKUMU
KEHranTma extension (daiimapHuHT TypJu
Jlactypiapra

TCTHIIIMIMIMHN aHHUKJIOBYN

Gaiin KYPUHUILITMHUHT
KACMH
KOMTTUJISIIIHS compilation OaxxapmwiryBun (Hala XOCHII

Oymu sxapaéHu

Jlekcema lexeme TUJIHUHT  aXpaJMaiiaura
KACMITApH
WnentuduraTtop identifier KarTa Ba KHYUK JIOTHH

xapdaapu, pakamiap Ba Tar
ym3K (b_b) OenruiapuiaaH
TaITKUIT TOTITaH Ba
pakamaaH

OolutaHMaiiiuran oenruinap

KCTMa-KCTJIUT'HN

int int OyTyH COH KYpUHHIIHIATH

OepuiTraHIapHUHT TYpH

noyone double XaKHKH# COH
KYpHUHUILNIATA

OepuiTaHIapHUHT TYpH

qap char oenru KYPUHUILIUIATH
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OepuiIraHIapHUHT TypU

OaulT

bayt

KOMIIIOTEP XOTHPACH YII4OB

Ooupyuru

YHap aman

Unar

OuTTa  OomepaHa  yCTHJA

OaXkapuiTyBUM aMal

bunap aman

Binary

HKKHTAa OICpaHa YCTHUAA

OaXkapuiyBUM amall

Nnentudukarop

identifier

KaTTa Ba KHYUK JIOTHH
xapdiapu, pakamiap Ba Tar
yu3uK (b_b) OCNTHIapUIaH
TaITKHIT TOTITaH Ba
pakamIaH

OoluTaHMaiiiuran oenrunap

KE€TMa-KCTJIIUTH

Y3rapysun

variable

OepuIIraHIapHu cakJia0d
TYypUIl yYyH UILUIATHTYBYH

THJ OUPIIUTH

Koncranrta

const

JacTyp JlaBOMHAa KUHWMATH

y3rapMaiiiurad Oepuira

cuzeod

sizeof

y3rapyBuu TYPUHUHT
XOTUpaJaru XaXKMUHU

aHMUKJIaII

NHKpemeHT

Increment

Y3rapyBUMHUHT KUWMMATUHU

OouTTara omMpUII

JlexkpeMmeHnT

Decrement

Y3rapyBUMHUHT KUHWMaTUHU

OuTTara KaManuTHPUII

[Ipedukc

Prefix

OIIEPATOPHUHT
y3rapyBUMaH OJIAUH

YKOMJIAIITaH KyPUHUIIN

[TocTdukc

Postfix

ONEPATOPHUHT
y3rapyBUMaH KEUNH

YKOMJIALLTaH KYPUHHULLIN

V3rapysun

variable

OepunraniapHu cakJyao

TypUIl Y4yH HUUIATHIYBYH
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TUJ OUPIIUTH

bur bit OHT KUYMK YI90B OMPIIHUTU

Paspsin discharge outnapgan (0 éxm 1)
TAIIKWJI TONTaH HHAUKATOP

[Tabnon Shablon Oy Kym MapTa WIUIATHINTA

MYJDKaJUIaHTaH

XYXKIKATHUHI  KaTTaJIUKJIap

TYTUIAMHAIUD.




188 Mamemamuxada uHghopmayuor mexHonio2usIap

VI. ATABUETJIAP PYUXATH

1. V36exncron Pecniybankacu IIpe3njeHTHHHHT acapiiapu
1. Mup3uées LII.M. byiok kenakariMU3HU Mapj Ba OJIMKAHOO XalKUMH3 OWIIaH
6upra Kypamus. — T.: “Y36ekncton”, 2017. — 488 6.
2. Mup3uée II.M. Mummmii Tapakku€T HYTUMH3HU KaThHUAT OWJIaH JaBOM
STTUPHO, IHrU Gockuura KyTapamus. 1-xmmn. — T.: “Y36exucron”, 2017. — 592 6.
3. Mupsuéen 1I.M. XanKuMU3HUHT pO3WIMTYA OM3HUHT (haoIUATHUMU3Ta OepuiTra
HT ot 6axomup. 2-xmwin. T.: “Y36exucron”, 2018. — 507 6.
4. Mupsuée III.M. Huatu ynyr XankKHUHT HIIH XaM YIyF, Xaétu Epyr Ba
KeJakaru (papoBoH 6ymamm. 3-xuwin— T.: “Y36exnucron”, 2019. — 400 6.
5. Mup3zuéen LII.M. Muwunii TUKJIaHUIIIaH — MAJUIMI FOKCAIHII Capu. 4-Kuja.—
T.: “V36exucron”, 2020. — 400 6.

II. HopMaTuB-XyKYKH# XyKKATIAp

6. V36ekucron Pecniy6mukacunamur Koncturyrmscu. — T.: Y36exucron, 2018.
7. V36ekucron Pecnnyonukacuaunar 2020 #wun 23 cenTsaOpaa KaOysn KWUIMHTaH
“TapmuM Tyrpucna’ru YPK-637-conmu KonyHn.
8. V36ekucron Pecniybnukacu Ilpesuaentununr 2012 vinn 10 mexabpaarm “Yer
TWUIAPHA YPraHUIl TU3MMHUHUA sHaJa TaKOMUJUIAIITHPHUII Yopa-TaaOupiapH
tyrpucuna’ru [1K-1875-connu kapopu.
9. V36ekucron Pecny6mukacu Ilpesumentunuar 2015 iimn 12 mions “Oumit
TaBJIMM MyacacaJlJapuHUHT pax0ap Ba NeJaror KaJapiiapuHU KailTa Tail€épnam Ba
MajaKaCUHU ONIMPUII TU3UMHHH sHaJa TaKOMILIIAIITUPHII Yopa-Taadupiapu
tyrpucuaa’ru [1d-4732-connu GapmoHwu.
10. V36exncron Pecny6imkacu  Ipesupentunnmar 2017 imn 7 ¢eBpanb
“V36exncToH Pecrny6anMKacHHH SHAAA PHBOXKIAHTUPHUIN Oyiinua Xapakatiap
cTparerusicu Tyrpucnuaa’tu 4947-connun @apmMoHH.
11. V36exncron Pecny6mmkacu Ipesmpentunmar 2017 imn 20 anpens "Omwii
TaBJIUM TU3UMHHH SHAJA PUBOXKIAHTUPHUI dopa-Taaoupiapu tyrpucuna’ i T1K-
2909-connu KapopH.

12. V36exucron Pecry6imkacu ITpesunentuanar 2018 iinn 21 centsGps “2019-
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2021 jimnapna Y36ekucToH PecryOIMKACHHM HMHHOBALHOH PHBOXKIAHTHPHII
CTpaTerusiCHHM Tacaukiam Tyrpucuaa’tu [1d-5544-connu dapmoHu.

13. V36exucron Pecniy6mmkacu Ipesunenturunr 2019 i 27 Mait “Y36ekucTon
PecniyOnukacuga — KoppynuMsira — Kapiid — Kypalldil — THU3MUMHUHM  sSIHaJa
TAaKOMWUIAIITUPHIN Yopa-Tagoupiapu Tyrpucuaa’tu [1D-5729-con dapmonu.

14. V36exucron Pecniybrmmkacu Ipesunentunnar 2019 i 17 mons “2019-2023
nnapga Mupzo YinyrOek HoMmuaaru V36exucron Mummit YHUBEPCUTETUIA
Tanad IOKOpH OyiaraH wMamakaid Kaapiap Taiépiam TH3UMUHH TyOaaH
TAaKOMWUTAIITUPHUII Ba WIMHUN CaJOXUSTHHH PHUBOKJIAHTUPH Yopa-Taaldupiapu
tyrpucuaa’ru [1K-4358-connu Kapopu.

15. V36exncron Pecnybnukacu ITpesumenturuar 2019 jium 27 asrycr “Oummit
TaBJIMM Myaccacanapu pax0ap Ba Menaror KaJpJapuHUHI Y3JIyKCU3 MaJlaKaCUHU
OILIUPHUII TH3UMHUHHM KOpuH dTuil TyFpucuaa’tu [1d-5789-connn @apmonu.

16. V36exucron Pecny6mmkacu IlpesumentuHuar 2019 imn 8  okTa6pSb
“V36exucton PecryOmukac  omuii  TabiuMm  TH3uMuHM 2030 iimirada
PUBOKJIAHTUPHUII KOHUEMIUSACUHU Tacaukiam Tyrpucuaa’tu [1d-5847-conmm
dapMOHH.

17. V36exucron Pecny6mmkacu Basupnap Maxxamacuanar 2019 i 23 ceHTAOpS
“Onuii TabIUM Myaccacajlapu pax0ap Ba Tearor KaJapJapUuHUHT MajaKaCUHU
OLIMPUII TU3UMUHHU sTHA/Ia TAKOMUJUIAIITUPHIN OViinda KYIIMM4Ia dopa-Taaoupiap

TYFpUCcUAa TH 797-COHIIA KapOpH.
III. Maxcyc agaduériap

18. K.M. Kapumos, U./I. Pa3zokoB. MathCAD Ba MatLAB myxutraa uiniari.
Omuit YKyB 1opTiapu (usuka-mMaremMaTuka Ba KacOWid TawuM (akylITeTiiapu
TanaGanapu yay. YKyB-ycny6nii kymnanma. Kapmm. “Hacad” mampuéru, 2014 i,
80 Oer.

19. Marematuk Mmoaemtamtupuim. / KamunoB M.M. Oprames A.K., TATY,
TomkenT 2007-176 ©.

20. Ummyxamenos P.K., FOngames M. Tabaum Ba TapOusiza HWHHOBAIMOH

negaroruk Texxonorusiap.— T.: “Huxon” mampuéru, 2013, 2016.-2796.
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21. KapumoBa B.A., 3aiinyraunoBa M.b. Wudopmanuonnsie cuctemsl.- T.:
Alogachi, 2017.- 256 ctp.

22. Beicias MareMaThka Ha KOMITbIOTepe B mporpamme Maple 14: yueGHoe
nocobue 1o maboparopHeiM padoram / C.T. Kacrok, A.A. JlorBuHoBa. —
Yensounck: Uznarensckuii nentp IOYpl'Y, 2011. — 57 c.

23. I1.A. Benmucos, C.B. Kupees. [duddepenunansusie ypaBuenus B MathCAD.
VuebHoe nocodue. YnbsaHosck, 2016. 109 c.

24. KupbsinoB JI.B. MathCAD 15/MathCAD Prime 1.0 CII6.:BXB-IletepOypr,
2012. 432 c.

25. O.1. KoponwskoB, A.C. Yeborapes, FO.Jl. IllernoBa. Maple B mpumepax u
3aayax. YueOHoe nocodue st By30B. Boponex, 2011. 82 c.

26. B.A. Oxop3un. [lpuknagnas marematuka B cucreme MATHCAD. YueGHnoe
nocobue. —CI16: «Jlanb». 2008. -352 c.

27. B.II. JlpsxonoB. Maple 9.5/10 B maremaruke, (u3uke W 0Opa3OBaHUU.-

M.:COJIOH-IIpecc. 2006. -720 c.
IV. UuTepHer caittiap

28. http://edu.uz — Y36ekucron PecryGnukacu Omnmii Ba ypra Maxcyc TablIMM
BA3UPJIUTH

29. http://lex.uz — Y36ekucron PecryGnukacn KoHyH Xy#oKaTIapi MablyMOTIAPH
MUJUTHI 0azacu

30. http://bimm.uz — Onuii TabIUM TU3UMU TIEIATOT Ba pax0ap KaJpJiapyuHU KaiTa
Taiiépnamn Ba yJIAPHUHT MaJlaKACHHHM OIIMPHUINHU TAIIKWJI STHII OOl WIMHK-
METOJIMK MapKa3u

31. www.ziyonet.uz — Tabiaum mopTaiu



