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Ymly mMapy3a MaTHH Y4yH KypcaTMa WIMHKA-YCITyOHi KeHTallTHUHT nn«_ » 6ymu6

yTran -COHJIM MXJIMCH/IA KYpUO YMKHUIIM Ba YOI STHUILTA TABCHS STHIIH.
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u.¢.H O. CagaroB AManmii MaTeMaTHKa Ba HHpoOpMaTHKa Kadeapacy JOUEHTH

Ty3yBun: Amanuii MatemaTrka Ba nHpopMaTuka kadenpacu ykuryBuncu Menraues LILA.



KHUHPHII

SIkuH kyHraua (oiinagaHyBuu Y3WHUHT MaTeMaTHK MacalacUHU €4YHIl y9yH Hadakat
MaTeMaTHKaHU OWIMIIN Oallku KOMIBIOTEpJa HWIUIAIIHU, KaMuga OWTTa JacTypJarll
TUJIMHU OWJIAIITY Ba Mypakka0 XucoOmar yCyJmIapyuHy Y3JIallTUPTan Oy Iuim Kepak Oymap
sau. X03up/aa 3ca AacTypiialiHy Oujia oJMaianran €Ku XoxjJamMalauraniap ydyH Tanép
WIMHI JacTypiap MaxXMyallapu, 3JCKTPOH KYJUITaHMajap Ba THUIUK XHCOO-KUTOOJIApHU
Oaxapuira MYJDKaJZIaHTaH JacTypuid BocuTallap OViAraH — amaiui eocumanap
naxemaapu (ABIT) MaBxy/.

by makernap dorinananyBun y4yH Kepakiu OyiaraH 6apya UITHU €KW UITHUHT aCOCUI
KEepakJId KUCMUHU Oa)kapuill UMKOHWUHM Oepaju: MyaMMOHHU TaJIKUK KWW (aHAJIUTHUK
mIaKiauAa Xam); MabIyMOTJIApPHUHT TaXJWIM, €YUM MaBXKYJJIMTMHU  TEKIIWPHIL,
MaJIeJUIAIITUPHUILL; ONTUMAIIANT; TpadUKIapHU KyPHIIL, HATHXKATaApHA XY>KKATIAIITHPUILL
Ba MIAKWUIAHTUPHUILL; TAKIUMOTIAPHU SPATHUILL.

Mammna  marematukacunu — ABII  €pnamupa  ypranum — QoiiganaHyBunja
MAaTEMaTUKAHUHT Y3UHU YPraHWII WUIFO3USCUHU ApaTaid. AMMO IIyHU AWTUII >KOU3KU
Ma3Kyp MakeTiapja sSpaTWIraH Xap KaHJal 4YUpOMiIM MeHI0 (oiianaHyBUMHU OJIIUN
MaTeMaTUK TYUIyHYAJIApJAaH Ba YCyJUIApJaH yYHU 0307 Kuja oJMaiau. XycycaH, arap
doilnasianyBYM MaTpulla HUMAJIUTUHA OWIIMaca, y XOJJa Marpuua ajredpacu AacTypuil
MaKeTHu yHTa Xeu KaHjad €paam Oepa oamaiinu, €ku QoiinaraHyBud HOAHWK OYyimaraH
WHTETPaTHU COHJIM ycyJuap €pAamMuja XucoOJialira ypUHTaHJa, Y XaKUKaTJaH aHda
HUpoK OViran »aBOOHM OJUINM €KW >KaBOOHM yMYMaH OJIOJMACIUTH XaM MYMKHH.
xTuépuii KeHr UMKOHUSTIIapra dra MakeT yHUBepcasl EHaammuira 0ofriauk. MaremaTux
NakeTJapHu HIUIATHINIA MYTaxacCUC YHIAH OHIIM ¢oiiganaHu0 yerupmanap KUJIUIIHA
MYMKHH: TAKETHU YHUHT MyaMMOCHTa POCTJIAIIH, TaCTYPHU MOIUDUKAIMSIIALI, SHTUJIAIIL,
XHUcoOJIal BaKTUHY TEXKalll Ba X.K.

X034Upru KyHaa KaMIblOTep anreOpacMHUHT HUCOATaH MMKOHUSTIM MakeTiapu Oy -
Mathematica, Maple, Matlab, MathCAD, Derive Ba Scientific WorkPlace. Bymapaan
OMpPUHYM MKKUTACH TMpodecCHOHAl MaTeMaTUKIAp YYyH MYJDKa/UlaHTaH Oyiauo
UMKOHHUSTIAPHUHT OOIINIY, NIIUTATUIIAA MyPaKKaOJIUTu OUIaH axpanud Typaau.

MatLab maTpunianap Owiad unuiamira Ba CUrHaJJIapHU aBTOMATUK OOIIKAPUIII XaM/1a
KaiTa NIuIalra MyJpKaJJIaHTaH.

MathCAD Ba Derive KymnaHwiMIId >XyJa OCOH OYynuO TanabadapHUHT THUITHK
TanabiapuHu KOHAUPUIIHU TabMuHIaiau. bynap katopura Eureka makeTnHu xam KyIiui
MYMKUH.

Scientific WorkPlace maremarux xynésmamapuu LATEX tusumunan Qoiinananran
X0Jila Ta€pramra MybKalaHraH Oynu0O Owp malija aHAIMTUK Ba COHJIM aMallJIapHH
Oa)kapHIld MyMKHH.



1.Mathcad uMKOHUATIAPpY BA YHUHT HHTepdelcH

3aMOHaBUI KOMIBIOTEP MaTEMaTUKACH MaTeMaTHK XUCOOJApHU aBTOMATJIAIITHPHUII
yuyH OyTyH OMp OMpAAIITUPHITAH JACTYpHil TU3UMIIAp Ba TMaKeTIApHHU TaKIuM dTanu. by
tusumitap nwanaa Mathcad ogauii, erapianya KaifTa MIUIaHTaH Ba TEKITUPHIITAH MAaTEMATHK
XucoOmanuiap TH3UMHUANDP.

YMmyman onranma Mathcad — 6y komMmIbloTep MaTeMaTUKACHHUHT 3aMOHABUN COHJIU
yCYJUIAPUHM KYJUIAIIHUHT YHHUKAJI KOJUICKUMSICHAMp. Y ¥3 Huyura Wuwmap WYujard
MaTEMaTUKaHUHT PHUBOKJIAHWIIM HATWXKacuJa WUFWITaH TaxpuOanap, Koujgaiap Ba
MaTeMaTUK XHUCOOJIall yCyJUIApUHU OJITaH.

Mathcad nakeTn MyXaHIUCIUK XUCOO MIITAPUHK Oa)kapulll YUyH AaCTypUil BOCHTA
Oymub, y mnpodeccuoHan MaTeMaTUKIAp Y4YyH MYJDKaJJlaHTaH. YHUHT EpaMuja
y3rapyBuM Ba y3rapMac rnapaMeTpiu aireopauk Ba nudQepeHipan TeHriaManiapHi euulll,
GYHKIUSITApHU TaxX AT KAJIUIL Ba YIAPHUHT SKCTPEMYMUHHU U3JAlll, TOUITaH €YNMIIapHH
TaxJIW1 KWINII Y4YyH >KaJBajUyiap Ba rpadukiap Kypuin mMymkuH. Mathcad mypakkad
MacajalapHu €YUl YUyH ¥3 AacTypJiall TUJINIa Xam Jra.

Mathcad wmaTepdeiicu WindowsHunr Oapua nmactypiapu HHTe(deHcHra yXIarl.
Mathcad wmra Tymypuwirasgad CYHT YHUHI OWHacuja OOl MEHIO Ba ydTa IaHel
Bocutacu umkanu: Standart (Cranmaprt), Formatting (®Popmatmam) Ba Math
(Marematuka). Mathcad wmra tymranjga aBTOMATHK paBUILAA YHUHT HUIIYUA XYXOKAT
daiimu Untitled 1 nom 6unan ounnaau Ba yura Workshet (M Baparu) nevinnaau. Standart
(Ctanmapt) BocuTanap maHenu Oup Hewa Qaiuiap OwiaH unuiam ydyyH OyHpykKiap
TYIUIaMuHM  ¥3 wumra onaaud. Formatting (®opmartnam) ¢opMyna Ba MaTHJIApHU
dopmarnam Oyiinua Oup Hewa OyHpykimapuu ¥y3 wuuura onaau. Math (MaremaTtuka)
MaTeMaTUK BOCHTAJIAPUHU ¥3 WYWra ojiraH OynuO, ynmap €paamuia CUMBOJUIApD Ba
oriepaTopiiapHu Xy}*oKaT (aiian oifHacUTa KOWIAITHPUIN YUyH Kyutanuiaau. Kyinnaru
pacmaa MathcaduuHr oliHacu Ba yHUHT MaTE€MaTUK MaHeN BocuTanapu Kypcartunrad (1-
pacm):
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1-pacm. Mathcad nakeTtu oifHacu Ba YHUHT MaTeMaTHK TTaHE] BOCUTAJIApH.

Colculator (KonmbkynsiTop) — acocuid MareMatuk omnepauusiap mabnonu; Graph
(I'padux) — rpadukimap mabiaonu; Matrix (Marpuma) — waTpuiia Ba MaTpuIa
oneparusiapuan 6axapumn mabdnonu; Evluation (baxomamr) — xKuiiMaTiapHH HOOOPHII
omeparopu Ba HaTwkamapHu uukapum omeparopu; Colculus (XucobOmamr) —
muddepeHnuamian, HHTETpaiall, cyMMand xucoouam mabnonu; Boolean (ManTukuii
omieparopyiap) — MaHTHKUH omepaTtopiap; Programming (/lacTtypnammpuin) — mactyp
TY3UIl Y4yH Kepakiu Moayiap spatumn omnpeatopiapu; Greek (I'pex xapdumapm) -
Symbolik 6enrununap yctuma uniaim yayH ornepaTopiiap.

2.MareMaTuk H(ogaTapHU KYPHII Ba XUCOOJ1a1l

bouutanfuy Xonatna SKpaHa Kypcop KpecTHK KypuHumiaa Oynamu. HMdomanu
KHUPUTULIAA Yy KAPUTUIAETTaH U(POJaHHU 3rajuiad oiraH KyK Oypyakiau XoJiaTra yTaJu.
MathcaduuHr xap KaHaail onepaTOpuHu KUPUTHUIIHM y4Ta yCyJija Oaxkapuil MyMKHUH:

e MeHIO OyipyruaaH Qoiinananuo;

e KJaBuaTypa TyrmajapujaH goigananuo;

e MaTeMaTHK NaHemaaH donaananuo.

V3raypummapra kuitMaT GepHIl ydyH IOGODHII OIEpPATOpH WILTATHIAN.
XucoOmanuiapHd aMaira OIIMPUII YYYH OJIIMH (opMynazard y3rapyBud KuiMaTiapu
KHUPUTUIIAAN, KEWWH MaTeMaTuK Hdona €E3mnud TEHINUK ‘=" Oenrucu KUPUTUIAIH,
HaTwkaaa udoaa kuiMat xocuia oynaau (2-pacm).

Opnuii Ba MmaTemMaTuK MdoanapHy Taxpupiaiijga MEHI0 CTaHaapT OyipykiapuaaH
dornananunaau. Taxpupiamnaa KJaBuaTypajgal xaM (oiianaHuin MyMKIH, MacallaH

e xecu0 oy — Ctrl+x;

e muycxa ojuir — Ctrl+c;

o xyituur — Ctrl+v;

e Oaxapuirau O6exop kuum — Ctrl+z.

CCndd
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2-pacMm. Ouii MaTeMaTuK U oaaTapHu XUCOOITATIL.

Mathcad 200 ngan optuk y3ujaa KypuiraH (QyHKuMsuiapura sra Oynu0, ynapHU
MaTeMaTuk udojanapja UILIATHII YYyH CTaHAApT maHed BocuTacuaaru Insert Function
(OyHKIMSHU KYHUIT) TyrMacura OOFjiaHTaH MYJIOKOT OMHacuaaH Goinananuiaim.

Mathcad XyxokaTura MaTH KHPUTHII ydyH Oom MeHromaH Insert—Text Region
(Kyitmm—Marn maiinonu) OyipyruHu Oepuil €KW SIXIIMCH KIJIABHATYpaJaH WKKUATAIU
kaBuuka () OCNTUCMHU KHPUTHUII Kepak. byHJa MaTH MabIyMOTHHU KHPUTHUIN YUyH
9KpaHJia MaTH KUPUTHUII MaH0HU TMaigo OViaaau. MaTH KUPUTHII MaiIOHUTa MaTeMaTHK
udoaaHu €3UII yUyH MaTeMaTHUK MaiJOHHMA XaM KYWHIIl MyMKWH. ByHUHT y4yH 11y MaTH
mangonuna Typub Insert—>Math Region (Kyiinm—>Marematuk MaigoHu) OyHpyFUHU
Oepumr kudosg. by MaimoHgaru KUpUTWITaH MaTeMaTUK wudoaamap XaM OJJIuil
KUPUTWITAaH MaTEMaTUK MalI0H KaOu XHUCcOoOIaiHu Oaxkapaau.

Mathcadna doitnananyBun (QyHKIUSCHHU TY3HII XHcoOnaluiapaa KyJlalJIMKHU Ba
YHUHT 3G GeKTUBIUTUHA omupanau. OyHKIMS Yanm TOMOHJA KypcaTwinO, YHIaH KEeWHWH
100o0puin onepatopu (:=) Ba xucobmanaauran udoaa é3mnaau. Mdomana viaaruiaaurad
y3rapyBuu KaTTaaukiaapu (QyHKIMS mapaMeTpu Kuiaud (GyHKIHMS HOMHUIAH KEHWH KaBC
nuuaa €3mnanu (3-pacm).
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3-pacm. Xcobmnanurapaa ¢oinananyBu QyHKITUSICUHA TY3HIIL.

3.Jluckper y3rapyBuujiap Ba cOHJIapHU ¢opMaTJiail

Mathcadna nuckper y3rapyBumiiap AeraHja LUK ONEPATOPUHU TYLUIYHUII KEpax.
bynpnait y3rapyBumiap MabiayM KajaMm OWJIaH YCyBUM €KUM KaMallyBUM COHJIAPHU KETMa-KeT
KaOyn kuiaau. Macanas:

x:=0..5. by myHu Ownmupaauku Oy ¥y3rapyBuM KuHMaTu Kartop Oup Heua
KunMMatTiapaup, seau x=0,1,2,3.4,5.

x:=1,1.1..5. bynna 1 — 6upuHun coHHH, |,] — UKKUHYU COHHH, 5 - OXUPIrU COHHU
OovIUpay.

x:=A,A+B..B. bynna A — Oupunuu, A+B — ukkuHuu, B - oxupru coHHu
owIupay.

Hzox! S"BrapquH JIVana3oOHuHU KypcaTUI[a UKKH HYKTa YpHWra KiIaBHATypaJaH
(;) Hykta Bepryn kuputwiaau &Eku Matrix (Marpuna) manenupgan Range Variable
(Hduckper y3rapyBum) TyrmMacu Oocuiaau. XHUCOOJAHTaH KMMUMATHU YMKAPHII YIyH dcCa
y3rapyBuM Ba TEHINIMK OenrucuHu kuputuin kudos. Hatwkana y3rapyBuum KuhMartu
KeTMa-KeT kaJiBaija unkaau. Macanas, x:=0..5 ne6 €310, KeHruH X= KUPUTHUII KepakK.

@oiiananyBui (PYHKIIUSHUHT YHUHT apryMEHTHIa MOC KMHMaTiapuHH Xuco0sad
YUKApUIl Ba Oy KUHUMAaTIapHU >KajBaj €KW rpa@uK KYpUHHUIIAA TacBUpJALIAA JUCKPET
y3rapyBumiapaad (GoWgaiaHuIl KyTalIuKHE Kentupamd. Macanan, f(x)=sin(x)-Cos(X)
dbyaknus KuiimaTiapuau X HUHT 0 gad 5 rava OynaraH KuiiMaTiiapuaa XyucoOJamn Kepak
OViica, y Xonaa Kyinaarda KHPUTUIIHA amaira ommpwui kepak: f(x)=sin(x)-Cos(x) x:=0..5
f(X)=orcaso6.

Connapuu dopmaraam. Onatna Mathcad 20 Genrn aHuKIMrUraya MaTeMaTHK
udonanapuu xucooOnaiau. XucoOjam HATWKaJapUHU Kepakiau Qopmarra y3rapTHpHIL
YU4yH CHUYKOHYA KYpPCATTUYMHHM COHJIM XMCOO UMKAJIUTaH KOWra KeITHpUO, MKKU MapTa
Te3-Te3 Oocuin kepak. Hatmxana connapuu popmarnam natnxacu Result Format olinacu
naigo 6ymnanu. Connapuu hopmaTiam Kydugaruiapamp:



e General (Acocuit) — ¥3 xonmuaa KaOyn Kuiuil. COH 3KCIIOHEHIMAT KYPUHUILIA
TaCBUJIAHAIH.

e Decimal (VHINK) — VHINK Ky3FalyBYaH HYKTa KYpHHHIIIA TACBHPIAHYBYH COH
(macanan, 12.5564).

e Skientific (Mmmuit) — con dakaT napaxaza TacBupnaHanu (Macanas, 1.22%10°).

e Engeneering (MyXaHIUCINK) — COHHHMHT Japaxkacu (akat 3 ra Kappaiu KUJIUHHO
TacBupIIaHamy (Macana, 1.22%10°).
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4.pacm.Connapau opMatianl Ba KHAMaTIapHHU Xap Xui ¢popMaja TaCBUpPIIALL.
e Fraction (Kacp) — con Ty¥pu €k HOTYFpU Kacp KYpPUHHINNA TACBUPJIAHAIH.
ConnapHuHr Xap X (hapMatia YMKapWIKIIM Kyiugaru 4-pacmia KeITUPUITaH.

4. kKU ya4aMmiii rpauk Kypuul

WNkkn ymuammm GyHKIUS TpaQuruHU KypUIl Y9yH KyWHIard MpoueaypaapHH
Oaxkapuil Kepax.

1.Katicu »xoiira rpaduk KypHuiil Kepak 0yiica, U1y »oira KpecTiu Kypcop KyiHunaau.

2.Marematuk nanenuHuHr Graph (I'padux) nanenuman x-y Plot (Mxku ymyosiu
rpaduk) TyrMmacu 60ocuiiaIu.

3.Xocun OynaraH MKKU ymuamiu rpaduk madioHura abcuuce YKU apryMEeHTH HOMH,
opAuHaTa YKura (pyHKUKS HOMH KUPUTUIIAIH.

4. ApryMEeHTHUHT OCpWJITaH Y3rapwill JHUarna3oHuaa TpadUuKHU Kypull y49yH rpaduk
1a0JOHM TAIIKApUCH CHYKOHYazna Oocuiaau. Arap apryMEHTHHHI AMANa30H KUWMaTu
Oepunmaca, y X0Jija aBTOMATHK XOJia apryMeHT amama3oH kKuitmaté 10 man 10 raua
Oynanu Ba 1y auama3onaa rpaduk Kypuiaau (Macanas, pacm 5).

8



['paduk popMaTUHM KalTa Y3rapTUPHII YIyH TpaduK MaliJOHUHU UKKH MapTa Te3-
T€3 CHYKOHYAHU KypcaTuO OOCHII Ba OYWITaH MYJIOKOT OWHAacHUIaH KepaKin
Y3rapuIuIapHu KHJIAIT KEPaK.

Arap Oup Heya QyHKUMsUTap TpapuIrMHU KypuUIl Kepak Oyica Ba yiap
apryMeHTJIapy xap Xuj Oyica, y xoiaa rpadukaa QyHKIHsIap Ba apryMeHTIIap HOMIIApH
KeTMa-KeT Bepryi KyHwimmO kuputwiagu. byHaa OupuHum Tpaduk OUPUHYMA apryMEHT
Oyiinua OupuHUM (QyHKUIMUA TpapUTMHA Ba HMKKMHYKUCH 3Ca MOC PaBUIIIA HKKUHYH
apryMeHT Oyin4a UKKUHYM QyHKIKS TpadUriHU TaCBUPJIAIU Ba XaK030.
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5.pacMm. ®yHKIUSA rpad@UruHA KypHILL.

Kyiinna rpadux hpopmatu MyJ0KOT OMHACH KYyHHIManapyuHu Oepamus:
1. X-Y Axes — xoopauHata VkuHH (popmaTiam. Koopaunata Ykura cetka, COHIIU
KuiiMaTiiapHu rpadukra OenruiapHu KYHUII Ba KyHuaarujaapHu YpHATUII MyMKHH:
LogScale — nmorapudpmuk Macitadaa yKra COHIIM KAHMAaTIapHH TaCBUPJIALLL;
Grid Lines — un3uKkKa ceTkagap KyWuii,
Numbered — koopauHarta yku Oyiu4a COHIAPHU KyHUIIL;
Auto Scale — con kuiiMaTIap yerapacuHu yKa aBTOMAaTHK TaHJIALIL,
Show Markers — rpadukka 6earu KApUTHIIL,
Autogrid — yu3MK ceTkacH COHMHHM aBTOMAaTHK TaHJIAII.
2. Trace — ¢yukuus rpadukiapuau ¢Gopmarnam. Xap Oup GyHKUUs rpaduruHu
aJ0XyIa y3rapTUuil MyMKHH
e yy3ukK KypuHu (Solid — y3nukcusz, Dot — mynkTup, Dash — mrpuxnu, Dadot —
ITPUXJIA TYHKTHUD);
e umsuk panru (Color);



e rpaduxk turmm (Type) (Lines — umsuk, Points — nHykranu, Bar €ku SolidBar —
YCTYHJIH, Step — nmoroHanu rpaduk Ba Oomika);
o umsuk Kaauriura (Weight);
e cumBoi (Symbol) - rpadukna xucobnanran KuiimaTiap y4uyH (aiiana, KpecTHK,
TYFpu Oypyax, pomo).
3. Label — rpadux wmaiimonu capmoxacu. Title (CapiioBxa) MaijoHHTa capjoBXa
MaTHHU KUPUTHUIIA]TH.
4. Defaults — 0y xyitnnma épramuaa rpaguk KYpHHUAIITa KAWTHAII MYMKHH.

5.Y4 yauamuiu rpaduk Kypuiu

VY4 ymuamnu rpaduk Kypuil yayH KyHHIard npoueaypatapHu Oakapuil Kepak.

1.Ukku y3rapyBumiv (GyHKIUS HOMUHH KeWWH (:=) I00OpHII OnepaTopu Ba (yHKIIHS
uhogaCHU KUPHUTHIIL

2.I'paduk KypuI Kkepak OyiraH skoira Kypcop KyHuiaiu.

3.Marematux nanenunuHr Graph (I'paduk) nmamenmman Surface Plot (yu ymuamum
rpaduk) Tyrmacu 6ocunaau. lly xoitna yu yomuamiu rpaduk mabioHu naigo 6ymaam.

4.111abnoH MaiIoHUJAH TalIKapuCUJa CHUYKOHYa Oocuiiagu Ba TrpaduKk Kypuiiaju,
MacaJaH, 6-pacM yal TOMOH.

WNkkn y3rapyBumin QyHKuus OYVimda rpauK CHUPTUHU KYpUIIHU TE€3 KUJIUII
Makcaaua OOILIKa yCyJl XaM MaBxKyJ Ba y alpuM Xosuiapaa QyHKUUs CUPTHUHU TY3HILIA
(yHKUIHS MAacCUB COHJIM KMWMATIApUHU MIUIATAIM, MacaiaH, 6-pacM yam TOMOH. byHnai
rpaduKHE KypHUII yU9yH KyWHard MpoIe ypatapHu Oakapuill Kepak.

1.Juckper ¥y3rapyBumnap €paaMuia HMKKH (YHKUMSHUHT Y3rapyBUMCH YYyH Xam
KUWMaTIapUHU KAPUTHILL.

2.MaccuB KUpUTHUII. YHUHT dJIeMEeHTIapu GyHKIUS KuiiMatiaapu 0Yiub, ynap Oepuiran
GbyHKIMS apryMEHTIapy KHAMaTIapyiaH TalTKU dTHIIA U,

3.Kypcop kaiicu xoiira rpaduk Kypuill Kepak 0yiica 1y »oira Kyiunaau.

4.I'paduk madnonura GyHKIUS HOMUHUA KUPUTHIIL.

5.11IabnoH MaWIOHWAAH TalIKApUCHAAa CHUYKOHYA Oocuiaau Ba Tpaduk Kypuiaiw,
Macajas, 6-pacMm YHT TOMOH.
['padux dopmaTHM KalTa Vy3rapTUpWIl Ba YyHTa paHriaap Oepuin ydyH Trpaduk
MalJIOHWHU MKKH MapTa Te3-T€3 CHUYKOHYAaHU KypcaTuO® OOCHII Ba OYMITAH MYJIOKOT
OMHACHUJIAH KEPAKIIM Y3TapUIUIApHU KWIMII Kepak. by y3raptupuiuiap MyJOKOT OMHACH
7-pacMma OepuiraHs.
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=% Mathcad Professional - [Uch_O1 Grafika.mcd] =13
@ File Edit “iew Insert Format Math  Symbolics  Window  Help - 8 X

el &k&V e = 2 & [tz ] &
|Namal || aial ~jn B I U === =4
B A [ == [§ <€ 30 ap #
Y
Maduk CHPTHHKM Kyprw At Kk CHETHHK KypML
(DyHKUMAHK Bepuw yoynuana) (MacCHE MabNYMOTNApHHM TY2HW ¥CyNMAE)
=% m=7F i=0.n j=0.m
=051 yi=02-j 2y 5= sinlx - ¥l

Press F1 for help. AUTO MUM Page 1

6.pacM. Ukku y3rapyBumim QyHKIUs Tpa@Uruiy Kypuii.

bynna:
e Surface Plot — rpaduK CUPTH;
e Contour Plot  —rpadwuk yn3uru napaxacw;
e Data Points — rpaduxaa gakat XucoO HyKTaJapuHU TaCBUpJIAIII,
e Vector Field Plot — Bextop maiinonu rpadury;
e Bar Plot — y4 YI4OBIM rpadvK rucTOrpaMMacH;
e Patch plot — XHCO0 KHMaTiapyu MaioHH.

bynapnan tamkapu sHa Oup KaHua OOIIKApHINI AJIEMEHTIAPU MaBXKyld. YJap
rpagukHu dopmartianiia KeHr UMKOHUSTHU Oepaau. MacanaH, rpaduk macmraOuHu
y3raptupuil, rpa@uKHA aimaHTupui, rpadukra anuManus Oepuin Ba OOmIKa. 7-pacmia
y4 yiuamiu rpadukau hopmatiiai oiHacH OepuiraH.
['paduxHm GOMTKAPUTITHUHT OOIIKA YCYIUIapu KyHuaaruiap:
o [paguknu atinanmupuws yHU KypcaTHO CHUYKOHYA YHT TyIrMAacHMHU OocHIll OuiiaH
amalra OIIMpUIaIH.
o [pajuxnu macwmabrawmupuw Ctrl Tyrmacuam 0O0CHMO CHYKOHYA OpKaJIH
OakapHITaIn.
o [pagukea anumayus Gepumn Shift Tyrmacuam Oocuin OWIaH CHYKOHYA OPKAJIU
amaJra OIMpUIaIn.
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3-D Plot Format @

Backplanes ] Special ] Advanced ] QuickPlot Data ]
General } Anes ] Appearance ] Lighting ] Title ]

Wiew
Fotation: [EosEE Ares Style
" Perimeter

Tilt: m % Coarrer Frarmes

Twist: |349, El: " Mone [V Show Border I

Foom: |1.04492 [ Equal Scales [~ ShowBox [
Plat 1
Dizplay As:

R {* Surface Plat ¢ Data Paints " Bar Plat

" Contour Plat © Wectar Field Plat € Patch Plot

0k | Otrmena | | Cnpaera |

7.pacMm. I'paduknu popmatiain oHacH.

6.[1aronanu Ba y3aykjan pyHkuusiap udoaaiapuaa mapTiapHi UILIATHIN

OyHKUMSUTApHU XHUCcoOIaIaa XxaMmMa BakT XaM y y3/IyKcu3 OynaBepmaiiau. Alipum
XoJulapAa y3yJuilra sra OynajauraH Ba MaroHaIW (CTyneH4YaTui) (QyHKIUsJIApHU XaMm
xucoOnam kepak Oynanu. bynaait xomnap yuyn Mathcad maptinapau kuputum yayH y4
XWJI YCYJIHU UIUIATA]IN:

o if pyukums maptu EpaamMuia;
e Programming (nactypJami) nanenuaa 6epunras if oneparopu épaamuna;
e MaHTHKUH (OyJ1) onepaTopiiapHH UIIUIATIaH XOJIa.

Mucon Ttapukacuma OalKaHWHT OTWIAINIKAAA YHUHT CHDKUIIHHH — aHUKJIAII
MacalaciHu Mopa uHTerpanu épaamMuaa XucobamHu Kapaimus (8-pacm).

banka osrumum madtuga xap xun MI1(x) Ba M2(x) dyHkumsuiap OuitaH
ndogamaHyBuM UKKU OYITuMIaH noopar.

If GyHKIMS IAPTHHN MIUTATHIITHUHT POIEIypacH Kyiuaa Oepuiran:

1.DyHKIMS HOMHHHY Ba (:=) I000PHII ONIEPATOPUHH E3HUIIL.

2.Crangapt Bocutanap maHenunaa Insert Function (@yHKusHM KYWUIT) TyrMacHHH
Oocuin Ba Kypwiran (QyHKOMsUIap pyWXaTH MyJTOKOT oiHacunan if GyHKuusHHA
Tannam, yHaaH keiimH Insert (Kyiimmn) Tyrmacuuum Oocumn kepak. if dyHkuusicu
1a0JIOHH Y4 KUPUTHIIL KONKA TTai10 Oynaau

3.Kuputui xoiu Tyaaupuiaim.

if pyHkuumsicura myposxxaat Kyluaaruya Oyiaau:
if (cond,x,y),
Oy epna
cond — mrapt (macanas, X>L1),
X Ba Yy (GyHKIMsITa KaTapuaaauran Kuiimatiap.
Arap mapT Oaxkapwica, y Xo0Jijia KuiMaT X ra akc XoJijia y ra ;000puiiaju.

12



- Mathcad Professional - [razriv_func.med]
@ File Edit View Insert Format Math  Symbolics Window Help e

heEed &B ¥ ey = A (|10 v &
|Mormal || aial ~lio ~|/B r U©
B A [ x= [§ <E 31 af ®y

Tallku EYY03H 3rUAMLL MOMEHTUHA o= 2000 D0 =3000 P:=4000 L1:=3 L=ga

xucobnaw
2

L1
I\-'Il(x):=P-x—q-XE M2(xj:=P-x—q-Ll-(x—?)+MD
+

EMpAME KyunaH 3rHanw MOMEHTH MM = x

HacTypnalHuHr if WapTne onepaTopiHml if fyHEUMA LWAPTHHK Kinnaw

Kynnau Mz = if(x £ L1, MG M2

M() = |MIG)  x< L arap ¥ XOnAa akc xonga
20

Eyn onepaTopkHM kY Anaw M = M1 - (x £ L1 + M2 - (x> L1
E=2-10" T=2000-107°

L
_d | mac - nanags
Q09 = MG b= ,[ — g 4 =0013

1}
W

< ?

Press Fi For help,

AT MM [Page 1

8.pacM. Y3nykim GyHKIMSIAPHU XUCOOIaIIa mapTAapHu UITUTATHIIIL.

Programming ([lactypnam) nmanenu €paaMuja MAPTIM ONEPATOPHU KUPUTHUIN YUyH
KyWduaard npoueaypanu 0axxapuiil Kepaxk 0ynaau:
1.®yHKIMS HOMUHY Ba (:=) FOOOPHII ONIEPATOPHHHM E3HMIIL.
2.Marematuka BocuTaiap nanenuaan Programming ([lactypiain) naHeauHu o4yuO, y
epran Programming Toolbar ([Jactypnam nanenu) tyrmacu Ba keiiuH Add Program
Line ([lacTyp KaTOpHUHU KUPUTHIII) TyrMacu OOCHIIa Iu.
3.FOkopumaru kupuTHil xoiura (Kopa TypTOypuakiv) OUpUHYM ydacTKaJaru dTUTUII
MOMEHTH yuyH udoaa E3nau.
4 Jlactypnam nmanenugan If ryrmacu (if omeparopu) 6ocunaau. Hatmkana kuputui
YKOMM, Kaepra mapTHU E3WIl Kepak OyiraH »xou maino Oymamau, macanan x<L1 €xu
O<x<L1.
S.J1acTKH KMPUTHII KOMUTa UKKMHYM YYaCTKA YUyH 3TUJIMII MOMEHTU KUPUTUIIAIU Ba
OYIITUMK TyrMacu €pJlaMuia y axxpaTuiaiau.
6./lacrypnam manenuaan Otherwise Tyrmacu Oocuiiaau Ba mapT €3uiiajiv, MacajaH,
x>L1.
Mantukuii (Oyi) omepaTopjapuHU MIUIATUILAA OepuiraH KYIIUIyBYd udomaiap
MOC MaHTUKHUH oreparopra Kymatupwiaau. MaHTUKUNA omepatopiap Oyl omepaTtopiap
nanenuaan kuputunaau (Bjjlean Toolbar Tyrmacunan). byn oneparopnapu dakat 1 €ku 0
KUiiMaT KalTapaau. Arap mapT TyFpu Oyiica, y Xoijaa oneparop Kuimatu 1, akc xonaia 0
oynaau. Mantukuii (OyJ1) omepaTtopiapuHu UILIATUIITa MUCOJ 8-pacMa KeITUPUIITaH.
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7.Kuiimataapau riodan pwéopum. CHMBOJLIN XHcoO1amiap
Avipum ¥y3rapmaciapra riodan KMPMaTtHU OepHlll yuyyH KyWHJard HpoueAypaHH

OaxkapuI Kepak Oyimaau:

1.Y3rapmac HOMH KUPHUTHJIA/IH.
2.Marematuka nanenuaad Evaluation Toolbar (baxomnam manenu) Tyrmacu 60cumiam.

3.0uunran Evaluation (baxomami) oiinacuman Global Definition (I'moban anwmktaim)
TyrmMacu Oocunanu éku Shift+~ Tyrmanapu 6apaBap 6ocunanu. byrmait anukanum 6apya
XYXOKaTiIap y4yH TabCHp KWJIaIu, SAbHH Oapua XyxokaTiapaa Oy KHMMAaTHH HIILTATHII

MYMKUH.
Connu xucoOmanapaan Tamkapu Mathcad 6enrnnu (cuMBOIJIIN) XUcoOIanIapHu

XaMm amanra ommupanud. by neranu xucoOnamuiap HaTHKACHMHM AHATUTHK KYPUHMILIA
TacBUpJiall MyMKWH. MacanaH, aHuKMac uHTerpai, nuddepeHnuamiiam Ba OOlIKa Iy
KaOu MacajlaJapHH €YuIla YHUHI €YUMUHU aHAJUTUK KYpUHULIAA TacBUpiaiau. bynnai

OJIIN CUMBOJUIM XHcoOaanuiap 9-pacMaa KeITUPUIITaH.

& HEE|
5]
DEE &Y + BB = &% & [z «
[Nomal =J|aa = - B ru|===|i=
B A [ = [§<E 30 af #
Ea )
‘CHMBDMM }{chﬁnamnapH
-
£() = it £l = - B=x +x +x
J J 1 s [iﬂ(x)]—)3-x2+2-x+l
fix) dx — —cos(®) FLCE) dr — 3 b e
W
< »
Press F1 for help. ALUTO MM |Page 1

9-pacm. CUMBOJUTH XECOOIAIUTApHH OaXKapuIIl.

CuMBoITH XHcoOManIapHu OakapuIlia MKKUTA aCOCHI BOCUTA MaBXKY/I:
e Symbolics (CuMBoJITN XHCO0JIaIIl) MEHIOCH;
e MaremaTrka naneiauaan SymboliC nanemnw.

By Bocutanmap aHua Mypakka® CHUMBOJUIM XucoOjamuiapja KyJJIaHUHWIAIU. XO03Hp 3ca
OJUTUI CUMBOJUIM XUCOOIAIIHN Oa)KapUITHUHT SHT COJJIa YCYJIH, ShHU T€3-T€3 UIUIATUINO
Typujlaiurad ycyJuiapiaH OuUpW - CHMBOJUIM TEHIJIMK Oenrucu (—) YCyJUMHU KYpuo
yukamu3. Kyitnga Oy ycynnan oligataHUIIHIAT KeTMa-KeTINK TapTHOu OepuiiraH:

1. Maremaruka nanemunan Calculus Toolbar (XucoOmnamm manenu) Tyrmacu 60CHIIau.

2.0Ouunran manen oitHacumad Calculus (Xucobnamn) Hu TaHnad, aHUKMAc WHTErpaTHU
CHUYKOHYA/Ia YMKWIIATHIIAIU (MUCOJ TapUKACH1a aHUKMAC HHTETpall Kapaasrn).

3. Kuputuim xoiinmapu TYynaupuiaaad, SbHA (QYHKIUS HOMU Ba Y3rapyBud HOMHU

KUPUTHIAIN.
4. CumBosUH OelTH TEHTJIUTH (—) OENITHCH KUPUTHIIAH.
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CumBoLIH XHCOO0IaIl BOCUTaIapH Kansan 1
Bocura [ITabnoH Tavpudu

float e Float, e— CwKyBUM HYKTaHU XUCOOJIAIII

complex e complex, e— Kowmriekc con dopmacura yTKa3uii

expand e expand, e— bup Heua y3rapyBUMIM WUFUHIA, KyITaiTMa
Ba JJapayKaHU OYMIII

solve e solve, e— Tenrnama Ba TeHTIIaManap TU3UMUHU CUHUIIT

simplify o simplify, e— Ndomanapan nxaamiarn

substitute e substitute, e#— | Mdomanapuu xucodaii

collect e collect, e— Opnuii ANFUHIMA TaCBUPJIAHTAH TAJTHHOM
KypuHUILIard ndoaaHu uxyamianl

series e series, e—> Hapaxkanu karopna ndoganu Mu

assume e assume, e— AHUK KHUUMAaT ounian 1000puiIran
y3rapyBUMHU XUCOOJIaIl

parfrac e parfrac, e— Onnuit kacpra udoaanapHu MU

coeffs o coeffs, o— [TomuHoM  KO3(pHUIMEHTH  BEKTOPHHU
AHUKJIAIT

factor o factor, e— Ndonanapuu kynaityBumiapra €ium

fourier o fourier, e— dype TYFpU alIMaIITHPUIIH

laplace e laplace, e— Jlamac TYFpy aMamITHPHIITN

ztrans e ztrans, e— TV¥pu z-anMamTUpHIL

invfourier e invfourier, e#— | dype Teckapu aTMaIITUPHUIIN

invlaplace e invlaplace, e— | Jlanac Teckapu aJMalITUPUILA

invztrans e invztrans, e— Teckapu z-aMamITUPUIL

M- (RN Marpunany TpaHCIIOHMPJIAI

Mt ol Martpuiiara Mmyposxaat

M| —> o] > Marpuiia 1eTepMUHAHTUHU XUCO0JIaII

Modifiers Modifier manenuHu YuKapuII

JlumuTaapau  xucoOJiaml.

Mathcadnga sauMuTIApHH — XUCOOJAITHUHT

omiepaTopu 00p.

1. Maremaruka nanenuaan Calculus Toolbar (Xuco6mam nanenn) Tyrmacu 6acusica,
Colculus (XucoOnamn) maHenu odvwiagd. Y EpHUHT MACTKM KUCMHUAA JIMMHUTIAPHU
XUCcOOJam onepaTopapuHd KUPUTHUIN YUyH y4Ta TyrMada MaBXKyJl. YJapHUHT OWpPUHU
OocuIl Kepax.

2.1im cy3UHUHAT YHT TOMOHHIArd KUPUTHUII KOHUTa U(Oo1a KUPUTHTIAIH.

3.lim Cy3MHMHT OCTKM KMCMHTIa Y3rapyBud HOMH Ba YHUHT MHTHJIAJIUTaH KHHMATH
KHPUTHIIAIH.

4.bapua udonanap Oypuakiau Kypcopaa €K Kopa paHITa aKpaTuiiaiu.

5.Symbolics—Evaluate—Symbolically (CumBommm  xucobiam—  Baxomam—
CumBommmn) Oyipykmapu Oepwramu. Mathcad arap numut mMaBxyn Oyica, TUMUTHUHT
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WHTUWJIWII KUAMATHHU KaiTtapaau. JIumuTiaapHu xucobuamra qoup mMucosuiap 10-pacMia

KCJITUPHUIITaH.
. Mathcad Professional - [Limit.mecd]
|s) FBle Edit view Insert Format Math  Symbolcs Window Help - g x
DR SGRY me = oA
|Mormnal || arial > B 7 oU|===|:
B A+ = (3 E D o ®
A

TurauTnapHn xacofnad
(Bapya vonanapHy ONaWHAAH KMPHTHHN)

X+ 2
xsoo S-x+ 8

L | o

-n
3
~
»
AT MM Page 1

<
Press F1 For help,

10-pacM. JIumuTiiapHu Xxucoomari.

8.TeHrj1aMajiapHH COHJIM Ba CHMBOJLIU €YHIII
Mathcad xap kaHmaif TeHrnamaHu, xamaa KynruHa auddepeHian Ba HHTETrpal

TEHIJIAMAJIApHU €YUIll UMKOHUATHUHM Oepanu. Mwucos ydyH KBaapaT TeHJIAMAaHWHHHT
OJITUH CHUMBOJUIM €YUMHHHU TOIMUIIHU KEHMWMH 5Ca COHJIM EYUMHUHU TOMUIIHU Kapad

YUKaMMU3.
CuMmBoJIM euymml. TeHrJIaMaHMHT CHUMBOJIJIM CUUMMHHHU TOIIMIII YUyH KYfIHHaFH

npoleAypanu Oa)kapuill Kepak:

1 Eunnagurad TeHIJaMaHH KHPUTHIN Ba TEHIVIAMA €YMMH OVJraH Y3rapyBUHMHH
KYPCOPHHUHT KYK Oypuaruia axkpaTuiil.

2.bom wMmemiogan Symbolics—Variable—>Solve (CumBommn udoma— Y3rapypuan—

Euwnin) Oyiipyrunu tannam. Tenrnamanu edun 10-pacmaa KenTupuiras.

Conyiu eunm. AnreOpauk TeHIJIamajdapHu euuil yuyyH Mathcadna Oup Heua
byHkuusuiap Mapxyd. Yiapnadn Root ¢ynkumsicuHu kypub uukamui. by ¢yHkuwmsara

MypoOXaaT Kynuaarnya:
Root(f(x),x).
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- Mathcad Professional - [Untitled:1]
@ File Edit Wiew [nsert Format Math  Zvmbolics  Window  Help

el && ¥ 3 e = 2 & [0 -
i

[Nomal | |arial >0 ~|| B 7

Kyﬁn,ﬂ,aru TEHFNAMAHHHT CHMEONNH 24AMKWHK TONKWHT

2'h2+h—bh
1]
2

1
4 5
(143 bh +
2 4( )

_—1+l-(1+8-bb)[

4 4

v
*

<

Press F1 far help. AT MM Page 1

10-pacm. TeHriiaManu CUMBOJIIM €UHIIL.

Root ¢yHKkIMsacH utepaiys ycyiau CeKyIux OuiaaH edaad Ba cabad OonuiaHFWY KUMMaT

OJIAMHIaH Tanad BTHHMaﬁHH. 11-paCMz[a TCHI'IaMaHM COHJIM CYHII Ba YHHUHI

HKCTPEMYMUHU TOIHUII KEITUPHUIITAH.
Tenrnamanu eyunn y4yH OJUIMH YHUHT Tpaduru Kypuiaaud Ba KEHUH YHUHT COHJIA

eunMH u3NaHagu. QDyHKUIMAra Mypo)KaaT KWIMILJAH OJJIMH €YMMra SKWH KuiMar
Oepunaau Ba keiinH Root pyHkuus kuputuinod, x0= 6epunaay.

." Mathcad Professional - [Tenglama_Sonli_Echish.mcd] E|[E|E|
@ File Edit “iew Insert Format Math  Swmbalics  SWindow  Help - 0 X
Ded &V e =R A 0 ¥
|Normal || aial ~o ~ B I U|===i=

B[] x= |5 < 2 of
Eas
TeHNaMaHK COHW BYML @y HEUMA rpadivri
f(z) =2(z- 9" +z-8 x=0.6 f() = 20z - D  + x- 8
z=1 = =root(f(f),5) ol=1.149 w
=35 @ = root(f(z), 21 = =435
FKCTREMYRHK TOMHLL £(x) \
0
z:=1 bBownaHriy AkMANaWKMLW T
zl = ruut(if(z) ,z] zl = 275 0 2 * 8
dz x
fiizl) = -5.125 SECTH MY +
W
¢ ¥
Press F1 fFor help, AITO MUM Page 1

11-pacm. TeHrnamaHu COHJIM €UHII Ba YHUHT TPaAUIHHU KypHIL.
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Root ¢dynkumsicun €paamuna GyHKUMS XOCWIACHUHM HYJra TEHIVIAIITUPUO YHUHT
HDKCTPEMYMHUHHU XaM TOMUII MyMKUH. DYHKIMS AKCTPEMYMHUHHU TOMMII YYyH KyHujaru

npoleypanu Oaxapuill Kepak:
1.9xcTpeMyM HyKTacura OOluIaHFUY SKUHJIAMIMITHY OepHUIl Kepak.

2.Root dyHKIMsACHHM €30 YHUHT WYUTa OupuHYK TapTuOIu auddepeHImainy Ba

y3rapyBUMHU KUPUTHUIII.
3.¥Y3rapyBunHu €310 TEHT OCITUCHHYU KUPHUTHIIL.

4.DOyHKIUAHU €310 TeHT OCITUCHHU KUPUTHILL.
Root ¢ynkumsicu €paamMuga TEHITAMAHUHT CHUMBOJUIM €YMMHUHU XaM OJIUII MYMKHH.

ByHuHT yayH GomuIaHFUY SKUHJIAIIUIT Taynad stuiaMmaian. Root hyHKIMs wdwra oayBud
ndogann kupurum kudosmp (Macanas, Root(2h?+h-bb,h)). Keitnn Ctrl+. xnaBumacuuu

oupranukaa 6ocui kepak. Arpap CHMBOJUTM €4UM MaBXyJl Oyica, y maiao 6ymanu.

9.Tenraamajap TU3UMHHU €IUIIT
Mathcadna Tenrnamanap tuzumunu euui Given...Find xucobnam 610ku €paamua

amaira omMpuiaaau. TeHrnaMaiap TU3UMUHHA €YWL YYyH UTEepalus yCyJu KyJUIaHWIaIu
Ba €YMILJAH OJAWH OONUIaHFUY SKUHJIAKII Oapya HOMabiaymjap yuyH Oepunaau (12-

pacm).
Tenrmamanap TH3UMUHU €UHI YIYH KyHUIaTry MPOIeaypaHu OaXkapHIll Kepak:
1. Tuzumra kupyBur 6apya HOMABJIyMIIAp YUyH OONUIaHFUY SKUHJIAMIUIIUIAPHU OCpHHUIIL.

2. Given KaluT CY3U KUPUTHIIA]IN.

- Mathcad Professional - [Sistema_Echish.med] |
- 8 X

@ File Edit “iew Insert Format Math  Swmbolics  Window  Help
el &Y e = A 1007 >
|Nomal | |tial = B ru|===|=

B A [ x= [§ <€ 50 ap #y
A
=1 y=10
Given
k' 2 f = find'x, v g 1B
Tty o= r+y= = x, =
¥ ¥ ¥ -3.123
“
4 >
Press F1 for help. AUTO MM Page 1

12-pacm. Ynzukcus TeHraaManap TU3SMMUHU SUMILL

3. Tuzumra KUpyBYM TEHIJIaMa Ba TEHICU3JIMK KUPUTHIAAW. TEHINIMK OENTUCH KajauH
oynmumuy kepak, OyHuHr yuyH Ctrl+= xiaBumviapuay OUpraivkaa 0oCUIl Kepak Oyiaau

¢xu Boolean (byn oneparopiiapu) nanenuaan GoigaiaHuIl MyMKHH.
4.Find pynkmuscu Tapkubura KUpyBYH Y3rapyBur ¢Ku UBOTaHN KUPHUTHIIL
Find(x,y,z). By epaa x,y,z —

OyHKuMAra MypokaaT KyWujaaruda Oa’kapuiiaiu:
HOMabayMiap. HoMabiaymiap coHM TEHIIaManap COHUTa TeHT OVIIMIIN KEpak.
Find pynkumscu ¢ynkuus Root ra yxmabd TeHrmamanap TU3UMUHU COHJIM €UHUII

Ounan Oup KaTopjaa, €YMMHHU CUMBOJUIM KYPUHUIIJA XaM TOMHII UMKOHUHM Oepaau (13-

pacMm).
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+* Mathcad Professional - [Sistema_Echish,_Simbol.mcd] g@g|
|£] File Edit Wiew Insert Format Math  Symbolics  Window  Help - 8 x

el &LV * BB Y= B0 A 10~
|C0nstants j|TimesNewHoman ﬂ|1ﬂ j B I O
B A+ [E] x= [§ <€ T af #
L
Cisren
x+y2-a
x+y=h i] 1
2
%-b—%-'—b2+2-a' b+ - l-bf 424l
Find(x,v) — . .
3 =
LD B TP RS Y S IR
2 2 2 2
w
S ¥

Press F1 For help, ALUTO MUM |Page 1

13-paCM. qI/I3I/IKCH3 TCHIIaMaJlap TU3UMHUHHU CUMBOJIM CUMMHWHHA TOIIMIII.

10. UYn3uKI4 JaCTYPJIall MACATAJIAPUHHA eTHII

Uusuknm  fgactypiam  MacaJaCMHUHI  YMYMJIAIITAH  MAareMaTUK — MOJEIHU
(OopMaCHUHUHT E€3WINIIN KyHUJaru KYpUHUIITA 3ra.

> a;x; <b, (i=1Lm)

X >0 (j=1n)

n
Z =" c; % — max(min)
j=1
MatemaTuK MOJEIHUHT OMPUHYU (POpMYJAaCH MKTHUCOAUI MabHO/A U3IaHaHAETraH
MUKJIOpJIapra KyHWiIaJuraH dYeKJIaHWUIUIapHU udojanaiinm, yjaap pecypciiap MUKIOPH,
MabJIiyM TajabJapHU KOHAMPHII 3apypaTH, TEXHOJIOTHs LIApPOMTH Ba OOLIKAa MKTHUCOIUH
Xamya TexHUKaBui (axtopiapaad keiand yukaau. MKKUHUM mapT - Y3rapyBUMIIAPHUHT,
SbHU W3JIAHAETraH MUKIOPJIAPHUHT MaH(uil OynmMaciuk mapTd Oynud xucoOiaHaaH.
Yyunuricu Makcag GQyHKUUSICH NeUUIn0, W3IaHaéTraH MUKJIOPHUHT OMpOp OOFIaHUILIMHA
udonananu.

Yu3uKny nactypiail Macajlacura KeJlyBuu Kyrnuaaru MacajlaHu KapanMus.

®dabpuka ukku xui1 A Ba B TukyB maxcyntu unnad ynkapaiau. by MaxcynoriapHu
unuiad yukapumaa yd  xun Ni,Np,N3 Typnarm marepuannmapHu  unuiatagd. N-
Marepuangan 15 m., No-marepuangan 16 m., N3-marepuangan 18 M. MaBxyz.

M;- maxcynoTHu unuiad uyukapuil yuyyH Nji-maH 2m., Np-man 1m., Nz-gan 3wm.
UIUIATA]IH.

M,- maxcynoTHu unuiad uukapuil yuyH Ni-maH 3M., Np-man 4m., Nz-gan Owm.
UIUIATA]IH.

M;- MaxcynoTHUHr Oup OupnurugaH kenaguran ¢oitma 10 cymuu, M, -
MaxCyJOTAaH Kenaaurad ¢oia 5 CYMHH TAIIKUIT KUJIAIH.
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Nimna® 4YMKapUIIHUHT IIyHJAad [UIAHWHUA TY3WII Kepakku (adpuka makcumal
doitna oncuH. MacanaHuHT MaTEMATUK MOJEIUHH Ty3aMU3:

2X1+3X,<15

X1+4X,<16

3x;<18

X120, X»>0

Z=10x;+5x,=»max
Mathcadna 4uum3ukym gacTypiam MacajacHd €UUIIa maximize Ba minimize
byaknusiapuaan  poimanaHum MyMKaH. by QyHKumsiiap ymymmii xonga KyWuaaru
KYPUHHILIA E3WIIANIN:

Maximize(F,<y3rapyBunnap pyuxaTi>)

Minimize(F,<y3rapyBunnap pyixaTir>)
Mathcada yn3ukiau gactypJiiaiil MacaJlaCHHU €4l Kyiugarnya oaxapuianu (14-pacm):

1.Mathcaduu wuimra Tymrypranjnan cyHr, Makcajg (QyHKIuscu €3uiaaam, MacaiaH
f(x,y)=<dyHKUuMs KYpUHUIITKN> Ba Y3rapyBUMJIAPHUHT OONLIAHFUY KUMATH KUPUTHIIA]IH.

2.Given xanur cy3u €3unaau.

3.TeHrcusnukiiap TU3UMHU Ba YEKJIAHUIIUTAP KUPUTUIIAIH.

4.bupop y3rapyBuura maximize €xu inimize QyHKIUACH FOOOPHIIA]IN.

5.Iy ¥y3rapyBun €3wnu0® TEHIIMK KUpUTUiIagu. HaTwka BeKTOp KYpUHUIIMIIA
xocuia Oyaau.

6.Makcan (QyHKIUSCM KUMUMAaTHHM XucoOjam yuyyH, MacanaH f(po,p1) €3unub
TEHTJIUK OCJITUCH KUPUTHUIIA TN,

«* Mathcad Professional - [Untitled:1] g@g|
@ File Edit Wiew Insert Format Math  Symbolics  Window Help - 8 x
e d &Y o e = @ A (100 | § R
|Normal || ial ~lj0 ~|B I uUull===|i=i=
”
fiz, ) = 10x + Sy =1 vi=1
Ciivren,
+
x4+ 3y <15
¥+ dy < 16

Ix« 18 xx0 w0
P = mamitmize(f,x,7)

6
P=[l] £IFy,Fyl = 65

< >
Press F1 For help. ALTO MUM Page 1

W

14-pacm. Unuszukiiu Jactypiiail MacajdaCuHU €UHII.
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11.MaTpunaJjap ycTuaa amajuiap

Marematuk MacananapHu euuinga MatchadHuHr xu3martu marpunanap ycTuaa
amauiap Oaxapuijga SKKOJI KypuHaau. Marpunanap karta Oynranga Oy amaiiapHu
Oaxapuil aHdya Mypakkad Oynmb, kommbroTepaa Matchadna mactyp Ty3uimiHa Tanad
stanu. Matchad Tu3ummna OyHaai WIIApHU Te3 Ba SIKKOJ KYPHHMIIAA amMalra OImpca
oynau.

Marpunanu ty3um. Marpuna €ku BEKTOPHM KyMUZaru mnpouenaypa €paamuaa
aHHUKJIall MyMKHUH:

1.Matpuiia HoMHHH Ba (:=) I00OPHII OTIEPATOPUHN KUPUTHIIIL.

2.Marematuka manenuaan Vector and Matrix Toolbar (MaTtpuia Ba BekTOp HaHEIN)
TyrmMauvacu 0ocunaau. Keiinn Matrix or Vector (MaTpuiia Ba BEeKTOp) TyrMacu 00cuiaau,
HaTxkaaa Matrix (Marpuna) manenu ouwnaau. Ouuiarad MyJIOKOT OWHAcHJaH YCTYH Ba
catp conyapu kuputuian® Ok Tyrmacu Oocuiagu. by xonga skpaHja marpuna 1madioHu
naio Oynanu.

3.Xap O6up »xoit connap OuiaH TYIAUPUIAIH, SBHU MAaTPUIIA DIIEMEHTIIAPU KUPUTHIIA]IH.
[Ma6non €pnamuna 100 gaH opTHUK dIEMEHTra 3ra OYJIraH MaTpUIaHU KUPUTHUII MYyMKHH.
BexTop — 0y Oup ycrynnu marpuna Ae0 kadyn KuiauHaau. Xap KaHJaid MaTula 3J1eMEeHTH
MaTpHIla HOMU OWJIaH YHUHT UKKH MHAEKCH OPKAJIM aHUKJIaHaau. BUpuHUYM MHAEKC KaTop
HOMEpPUHHU, UKKHHYM HHIEKC — YCTyH HOMEpPHHH Owmnaupanu.JHIeKcIapHu KUPHUTHII
y4yH MaTeMaThKa BOCUTaJlap TaHeinaH Matrix maHenwHu oumO, y epmaH Vector and
Matrix Toolbar, keiinn Subscript (Ilactku nnHnekc) 6ocunaau. KnaBuarypanan OyHu [
(ouyBuM KBaApat KaBc) €paamuaa Oaxkapca xam OVnaau. Maccus sneMeHTH HyMepu 0, 1
€KM HCTaNTraH COHJAH OOLIIaHUIIM MYMKUH (MycOar €ku maH(uii). MaccuB anemMeHTH
Hymepu Oomkapum yuyH maxcyc ORIGIN Homnu y3rapyBun unuiatuiaau. ABromatuk 0
yayH ORIGIN=0 ne6 &3mnanu. bynna maccuB sneMeHTIapu HOMEpU HyJAaH OolIaHaIH.
Arap HyngaH Oomka congan 6onuradca yaaa ORIGIN gaH keliiH MKKY HYKTa KYHWIaIu,
macaiian ORIGIN:=1.

15-pacmpa D maTpumaHvHr macTku HWHAECKcHIapAaH ¢oiganaHud >JIeMEeHTIApUHUA
tonuin kypcaruwirad. ORIGIN=0 6ynranu ydyH aBTOMAaTUK paBHIIa OUPUHYH DJIEMEHT
10 ra TeHr.

Marpunanap ycruaa acocuil amasuiap. Matchad marpunanap 6unan Kyiumaru
apu(pMEeTUK orepauusIapHu Oa)kapaau: MaTpUIlAHWM MaTpulara KYyUIWIl, aiupuil Ba
KyNMalTupuil, OyHJaH TallKapyd TPAHCIIOHUPJIALl ONEPAlUsCUHHA, MYypOXKaaT KUIJIMIIL,
MaTpulla IeTEPMUHAHTUHUA XUCOOJAI, Maxcyc COH Ba MaxCyc BEKTOPHH TOIHII Ba OOIIKA.
By onepauusiiapaunr 0axapuiuiy 15, 16 -pacmiiapaa KeATUpUITaH.
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. Mathcad Professional - [Untitled:1]

@ File Edit W“ew Insert Format Math  Symbaolics  Window  Help - 8 X
el &Y MY = P A 100z -
| Marmal || aial ~jn ~B 7 U | ===|=

A [ x= [3 < 3 af W
~
bACCHE ANEMEHTAAPMHK TALLKMA 3THL =
OFRIGIN =0 (oyeyr bffooas) i=0.2 1=10.4
mnes 74
Djy=10-1i-] D= 9 8763
2 76354
Maccue InemMeHTIapAd YCTHO A aMannap
D=D"
n o 8 345 13 13 13 -7 -5 -3
8 87 4 51 13 13 & -5 -3 -6
D= 8 7 & B=| 512 B+D=| 13 & & BE-D=| -3 -6 -4
T oA 5 123 2 8 B -fi -4 -2
a8 54 234 2 8 B -4 -2 10
+
b
] >
Press F1 For help. AUTO MUM Page 1

15-pacm. Matpuriia yctuaa amamiap 6axapur.

. Mathcad Professional - [Untitled:1]

@ File Edit Miew Insert Format Math  Symbolics  Window  Help - 8 x
DEE &V g e = 2 ok 1002~ &
|Nomal || aria ~ljn A B I U === i=¢
B A [ x= [ <F 3 af
-
MWATpMUAHK TREHCNOHKWpAALL =
53 6 8 2 a3
T 51 4 T
D= 11 C=3 51 D = = 8 353
312
4 31 237 217
KEanpaT MaTPUUAHKHT AETEPMMHAHTHHK TOMML |C| =133
FlaTpuuara MypoxaaT
0242 -1316 -0053 100
oo | Lps g 0 TEKLLMPHLL coololoto +
0026 -0053 0138 Do
s
]| >
Press F1 for help. AUTO MUM Page 1

16-pacm. Matpura yctuaa amamiap Oaxapuii.
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MaTpuuanu TeHrJaMajJapHu eduil. Martpuuanu TeHriaMmanap Oy YM3uKIu anreOpauk
TeHJamMayiap Tu3uMHu Oynu0 A-X=B kypunuiiga €3uiiaqd Ba y MaTpuiiara Myposkaar
KIUTHIIT 7717 OHIIaH TeCKapy MaTpHIAHH TOIHII opkaan eamtagn X=A"-B (17-pacm).

. Mathcad Professional - [Sistemani_Echish.mcd]
@ File Edit View Insert Format Math  Symbolics ‘Window Help - 0 X

DEE &8V
|Momal || aial ~llo ~|| B I

TeHrnaManap THIMMHHH MATRHUATE MYPOHEET KKIMW RNM Bunad equw

1 23 10 175
A:=[3 2 1] B:=[ED] ¥=24"'B X=[—22.5] +
2173 11| 12.5
w

< >
Press F1 For help, AUTO MUM Page 1

17-pacMm. Tenrnamanap TU3UMUHU MaTpUIla YCYJIHIa €UUIII.

Martpunanap yctuaa cuMBoiutM omepanusiap Simbolics (CumBomu xucobiai)
MEHIOCHHHUHT OyWpyKJIapy Ba CUMBOJUIN TEHTJIMK Oenrucu (—) Epaamuaa Oaxxapuiiaiu.

12.Indpdpepennuan TeHrIaMaaapHu eYHIl

Huddepennman TeHrnamanapHu eumin aHda Mmypakkad. Illy ca6a6 Mathcadna
Oapua nuddepHIan TeHrIaMalapHil MabIyM YerapajaHuIuIapCu3 TYFUIAH-TYFPU CUMIII
UMKOHUATH MaBXkyn sMmac. Mathcadna mauddepennumaniap TeHriama Ba THU3UMIIAPUHU
CUMIIIHUHT OMp Heua ycyiutapu MaBxyn. by ycymmapnman 6upu Odesolve dynkiusicu
Epnamuna eummn OYynuO, Oy ycyn Oolika ycyiapra HucOaTaH SHr cojajgacuaup. by
dbynkuus Mathcad 2000 na GupuHumM OGop sipatunau Ba y oupuHun 60p nuddepenmman
tenrnamanu euyad. Mathcad 2001ma Oy dynkums sHama kenradtupuigu. Odesolve
bynkuuscuna muddepeHuran TeHrIamaizap TU3UMUHU XaM eyull MyMkuH. Mathcad
mudepeHnran TeHrIaMaNtapHd CUMIN YYyH sHa KYNTHHA KypuiraH (QyHKIOHsUIapra ara.
Odesolve pyHkMsgcHIaH TalIKapy ylapHUHT Oapuacuia, Oepuiarad TeHriiama GopMacuHu
é3umga aHya MypakkaOiuk Mapxyd. Odesolve QyHKIUMSICM TeHriaamMaHu KUPUTHIL
onokuaa omnuii auddepeHnran TEHIVIaMaHu V3 IMIaKauga, XYJIId KOFOo3ra E3raHjek
&sumra umkoH spataau (18-pacm). Odesolve dynkumsicu Epmamuna muddepenmman
TEHTJIaMaJIapHU OOIUTAHFUY IIAPT Ba YeTapaBUil MapTiap OWiiaH XaM €4HIll MyMKHH.
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. Mathcad Professional - [Untitled:1] E@g|
|£\] File Edit Yiew Insert Format Math Symbolics  Window Help - 8 x

DEE SR Y Mo = R A e o g
|Mormal || aial ~ljn ~]B 7 Ul|l===|i=H
B [ »= [ <F 20 «p *
AuibhepeHuman TeHrnama verapaeuit wWaptnap Bunad Bepunrad L
4-:—;)a:tj+n:tj=t A=A  ¥D)=B

A =4 B=10 C=-3 D=8
TeHrNamMaHH e4MLL:
Civen

4 iﬂg“:t) +af =t wCi=4A wDi=B  x=0Odesolve(t,.D+3)
dt’

a0

t
N W

£ »
Press F1 for help. ALTO MM Page 1

18-pacMm. luddepeniman TeHrIamMatapHd €YU,

bepunran Tenrnamanu &3umiaa xyanu AuddepeHuaiai onepaTopuHy HIIIaTraH
X0J/1a XaM €KM MTpuxjap OminaH xaM €3ull MyMKUH. borutanrud mapTHu €3uiaa sca
dakar mTpux OmnaH €3un kepak Ba yHu kuputuil yuyH Ctrl+F7 knaBummnapau 6apasap
OocuIl Kepak.

Odesolve pynknusicura mypoxaat y4 KUCMAaH nOopat xucoOnam 0JIOKH E3yBUHU
Tanad KuIaau:

e Given kamur cy3u;

e Jlubdepenuuan TeHriiama Ba OONUIAHFUY KU yerapaBuil mapt ¢xku nuddepenmman
TEHIJIaMaJiap TU3MMHU Ba YHTa MIapTiap;

e Odesolve(x,xk,n) ¢ynkus, Oy epma X — y3rapyBuM HOMH, XK — WHTErpajuiall
yerapacu OXUpH (MHTETpaUIAlIHUHT OOIUIAHFUY dYerapacu OOIUIaHFUY IapTiaa
Oepunaau); n — MYKK HKKAHYU Japakalyd Mapamerp Oynu0O, y HHTerpasuiail
KaJamiap COHMHM aHuKIaau (Oy mapamerp Oepwimaca Xam OVymaau. YHaa
KagamMan Mathcad aBToMaTHK paBHIIIa TaHJIANWIN).

Huddepennnan Tenrnamanap Tu3uMunan euuin yayH Odesolve GyHKIuscH KYpUHUAIITN

kyhugarnda: Odesolve( <Homabiymiap BEeKTOpr>, X, XK, n)

13.Ta:xxpuba HATHKAJTAPUHM TAXJIUJ KIWIHIITA JOUP MACATATIAPHH eYHII

Typnu TaxkpubanapHu YTKazuIga ojaTaa TaXpuda MabIyMOTIApUHU (DYHKIHS
KYPHUHHUILINIA TACBUPJIALI Ba YJIApHU KEMMHTU XUCOOIAIIap/ia UIUIATUII YIyH MacCHBIIAp
Kepak Oynaau. Arap QyHKIMSHA TaCBUPJIOBYM 3TPHU YU3HUK Oapya Taxkpuba HyKTaitapuiaaH
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YTUIl Kepak Oyica, y XOjJa OJMHTaH OpaJMK HyKTajap Ba XucoOJaHTaH (QyHKIusAra
UHTEPHOJAM aAevnnaau. Arap (yHKUUSHM TaCBUPJIOBYM SIpU YM3MK Oapya TaxpuOa
HyKTaJdapuJiad YTUIl Kepak Oyimaca, y X0JiJja OJIMHTaH OpaJIUK HyKTaiap Ba XMCOOJIaHTaH
dbyHKUUSTa perpeccus Aeinnaiu.

Nurepnoasiums. Mathcad O6up Heua mHTeprosnusIam (QyHKIUsIapura 3ra 0yiamo,
yllap Xap Xwi yCyJUIapHM uIuiaTaav. UW3uKIM HWHTEepHoJsLusiiai skapaéHuna linterp
dbynknusacuaan doitnananmiaay (19-pacwm).

By ¢yHKkumsra Mypoxaat Kydugaruya:

linterp(x, y, t)

by epna

® X — apryMeHT KUHMaTH BEKTOPH;

e Y — QyHKIMSI KHAMATIapH BEKTOPH;

o t— uHTEepnONAIMSA QYHKIUICH XUCOOIAHAUTaH MOC apTyYMEHT KUMMAaTH.

& - [B]x]
]
DEE &V ) 8y = o & oo -] @ 9
|Normal ||l ~ljio ~lB U === ==
B A [ 2= [ <E 20 a8 #
+ .Y
“HY13UMKNKU MHTepRoONAaynAa
¥ Ba ¥ nap Taxpuba MAENYMOTNEPH MACCHEN
f=10 Taxpubanap coHu
i=0.n =1 ¥i=md(10) Y kuAmatnapn RND tacodaudui coHHK
DML FEHEPATORW OPKAIW TOMHArEH
T1 = linterp( 2L,V ,5.5) V1 = 4423 5.5 UHTERNONALMA KMAWHAAMIEH HYKTE KMAMaTH
Hl=355
10
¥
¥l
"o 5 10
x,1 7
£ >

Press F1 For help, AT MUM Page 1

19-pacMm. MnaTepnosiumsiiai.

Perpeccusi. Perpeccuss MabHOCH Takpuba MabIyMOTIAPUHHU ANMPOKCHMAIIUS
KAjgaguradn (QYHKOUS KYPUHHMIIHHM aHMKIAmgup. Perpeccust y éku Oy aHaJIMTHK
OOFJIAHUIHUHT KOA(P(OULIMESHTIAPUHY TaHJIAIITa KEeJa lu.

Mathcadna ukku xwigaru Oup Heda KypuiraH perpeccust (pyHKIUsUIapu MaBxy/I.
Yiap Kyvugaruiap:

e line(X,Y) —xaronap WUFMHIMCU KBaJApPAaTHHH MUHUMAJLIAIIIA WILIATHIYBYN
TY¥pu un3ukiu perpeccus f(t)=a+b;
o medfit(X,Y) — meauan Tyrpu un3ukiau perpeccus f(t)=a+b;
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Infit(X,Y) — norapudmux ¢pyukumsm perpeccus f(t)=a-In(t)+b.

by perpeccus ¢yHkuusnapyu OOUUTaHFUY SKUHJIAIIMIIHU Tanad 3TMaiau. Yiapra

noup Mucosuiap 20-pacMia KeJITUPUITaH.

Sna Oemra Kypuirad pyHKIMsIIap MaBxya 0ynu6 ynap OomuiaHFuy SKUHIAIIAIITHE Tajaao
ITaIU:

e expfit(X,Y,g) — sxcrionenTamu perpeccus f(x)=ae®+c;

sinfit(X,Y,g) — cuancounn perpeccus f(x)=asin(t+b+c;

-* Mathcad Professional - [Regressiya.mcd]

@ File Edit View Insert Format Math  Swmbalics  Window Help

e &&V

Maormal || Arial |10 * B I U
| =l =0 =l

pwrfit(X,Y,g) — napaxara Goruk perpeccus f(x)=at’+c;
Igsfit(X,Y,g) — norucruk byHkImsnH perpeccus a(e)=a/(1+be™);
logfit(X,Y,g) — noropudmuk pyukuusu perpeccus f(t)=aln(t+b)+c.

B A+ (] == [% <€ 30 of *

e = P oA 100z~ B R

Taspuba MatnyMoTNapH

T=¥ ni=17 n+1=13
Mledfit dyHKUMACH EpaaMUa YHIHKNW pel peLCnA TEHINAMACH B3
koopenAuMa koeddiMumeHTuHY xrcobnaw

n
i=0.n j=1—
& 9

medfit a+b-x

Co=medfit(,¥) [2?.313

Wedfit hyHEUMACH EpoaMKaa YMEHENW PETPECCHA TEHMNAMACH BA
KOOpEnAUMA KOeDHMUMEHTHHKM Kucobnaw

linie a+b-x C=linex,¥) oo [ 40187

200

WEITEFEN("Data") = ¥

AY = READPRN("Dataprm")

Press F1 for help, AUTO

V=328 13 535 23 51 79 105 126 144 156 164 166 162 152 137 117 93 é6)

afnmaH frdw

T =Cg+ Cy-x col V300,V =078
19.595] (9= Co + PECR

VO =Cqp+ Cp-x con( Ve ,YV) =074
zlmj (5 =Cy+ T £(Y6(3), 1)

Data Homnwu dainra
Bz

+

?

W

NUM |Page 1

20-pacm.Yusukmm perpeccusi TCHJIaMaCHHU TY3HIII.

by dbynkuusnapaa
® X — apryMEeHT KHiMaTJiapu BEKTOPH,

e y— byHKIUS KUIIMATIapu BEKTOpU

e { —uHTEpHONAUMUA KUWIMHAETIaH

e (-—a,b,c koapdunureHTIap OONUTAHFUY SKUHJIAITUII KUMMaTIapy BEKTOPH;

¢GyHKIMS XUCOOMaHAETraH apryMeHT
KHUUMAaTH.
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Okopunarm  pacmmapnma  maccuB  (Taxkpuba) — MabiIymMoTiapy — OuiaH
anmpoKCUMAIUsUTaHTaH (QYHKIUS opacuaaru OOFIUKIMKHU 0axoJsaml ydyH KOOPEISIIHS
KO3 dULIMEHTH corr XucoOJIaHTaH.

14. Tamku MabJayMoTJIap OUJIaH OOFIAHUIN

Mathcad kaiiTa unuraHagurad MabIyMOTIap Kym Oynranma yiapau (aityiapra
caKjaml Ba KalTa YKWUII MMKOHMHH XaM spaTagu. MabiaymoTinapaun Mathcad prn
KeHTralTMa HoM OuJiaH oJauii MatHiu (aitn kb caxmnaiian. byaunar yayn WRITEPRN
OylipyruHu Oepuin kepak. by Oyipyk kypunuim Kyiugaruda (20-pacm).

WRITEPRN(“daitn HomMu”):=<y3rapyB4u HOMH>
Macanas,
WRITEPRN(“DY”):=Y

@aiin HOMUHU OEpHILa YHUHT KEHralTMa HOMUHU O€pHIl IapT HMac.

Xynau 1ryHjaaid, Oolllka aacTypia sipaTwirad QaisuiapiaH xam, macanaH, Excel
MabiyMoTiapugan Fortranra, Fortranmam Matcad ra yTkazum MyMkuH. by wuiiHu
TeCKapucura Xam Oa)kapHill MyKHH.

Tyrpu Oypuaknu MaTpullaHU €KW BEKTOpPHHU ajoxuja ¢aiiara €3ud Ooauil y4yH
KyHUJard KeTMa-KeTIUKIard aMajIapHu OaKapuIll Kepak:

1. Cranpapt Bocutanap na"enujad Insert Function (GpyHKUMSHM KYIUIT) TyTMacuHH
60cu0, MyJTIOKOT OMHACUHH YUKAPUIIL.

2. Oynkuusap rypyxuaas File Access (daiinra pyxcar) TaHJIaHaIH.

3. Keituan WRITEPRN ¢yHkumsicu TanaaHau.

4. Tlaitno 6ynran madnaHra Qaiti HOMU KUPUTUIAAH, KEHUH 1000puIll oniepatopu (:=)
TEpPWIAd Ba MAacCCUB HOMHU KUPHUTHJIagu. ByH/a MaccuB 3JIeMEHTH KUKWMATIapH
OepruiraH HOM OWJIaH .prn KeHrarTMaza daiinra E3mmob cakiaHaIu.

bupop Oup ¢aitnma caxnanaérran mabiaymotriapHu Mathcadra Yku0 onum yuyH

READPRN Oyitpyruaan oiinananunanu (pacm 20).

Macasnan, 6upop Oup MaccuB dJEMEHTH KuliMatiiapu (ailiiia cakjaaHaérran Oyca,
yHu Mathcadra xaiingaruya yku0 onumi:

1. MaccuB HOMUHM KUPUTUIIAIU, KEUUH I000pUIIT OnlepaTopH (:=) TepUIaau.

2. Crangapt Bocutanap na”enugad Insert Function (yHkumsHM KyWnIn) TyrMacuHd
00cu0, MyJTIOKOT OMHACH YUKAPUIIAH.

3. Oynxuwmsuiap rypyxuaat File Access (Daitnra pyxcar) TaHJIaHaIH.

Keitna READPRN dyHkumsicu Tannanay.
[Maiimo Oynran mabmoHra (aityt HOMU KHPUTHIIA]IN.

o &

15.MaTteMaTHK CTATHCTHKA 3JIeMEHTIapu

Mathcad MaTeMaTK CTaTUCTUKAHWHT MacalaJlapuHu €YUl YIyH KYTUTad KypuJraH
dbyHknusiapra  sra  Oynmb, ymap ypraua KaTTalWK, JUCIEPCHUsS, KOOPETSIus
KOO PUIMEHTH, SXTUMOJUIUK 3WWINTH, JXTUMOJUIMK GyHKOusIcH, 17 Ta Xap Xwui
Tacoamupuil MUKIOpIAP TAKCUMOT KYPUHHUIIUHU  XHMCOOJAIl WMKOHUSATHHH Oepajiw.
bynapnan ramkapu Mathcadna tacogmuduii conapuu reneparusi KWIHIIHUAT 17 Ta MOC
TaKCUMOT  KYpUHHMIIMHH, Xamaa Manre-Kapno ycynu  Epmamuaa  addexTun
MOJICJUTAIITHPHUIITHYA 0JINO OOPHUIII IMKOHUATH XaM Oop.
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Axpatu® OJIMHraH MabJIyMOTJIap acocHuaa NapaMmeTrpiapHu Oaxonaml Y4YyH

Mathcadna 16 ta xap xun GyHKIMsIIAp MaBKY/1:

mean(A) — A MacCHuB 3JIEMEHTJIAPH KHAMATIAPUHHUHT YpTauacHHU KalTapau.
hmean(x) — A MaccuB 3JEMEHTIApDHM TOPMOHHMK KHHAMATIAPHHHUHI YpTadyaCHHH
KauTapaJu.

gmean(A) — A MaccWB DJJIEMCHTIApH KUHMATIAPUHUHT YPTarcOMETPUTHHU
KauTapau.

var(A) — A mMaccuB dJIeMEHTIapH JUCIIEPCUACUHHN KalHTapau.

Var(A) — A MaccuB 3JIeMEHTIADUHUHT Ky3raIMarad JUCIICPCUICUHN KaliTapau.

stdev(A) — A wMaccuB DIIEMEHTIAPUHUHT YPTAKBAJAPATHK YCTIAHUIIUHU
KauTapaJu.
Stdev(A) — A MaccMB DJJIEMCHTJIADUHUHI Ky3FajMaraH YpTakBaJIpaTHK

YCTIAHUIIMHNA KaiTapaiu.
median(A) — 3XTHUMOJIMK THCTOIPAaMMAaCHHU MKKUTA TEHT KUCMra OyiyBum A
MacCHB MEMaHACHHN KalTapajIH.

. Mathcad Professional - [mat_statis.med] g@g|
@ File Edit View Insert Format Math Svmbolics  ‘Window  Help - 8 x
e &8V 3 e = 2 & [z~ @R
| Wormal ||l xljn ] B U === =iz
B A [ o= 2 < T s
A
OFRIGIH =1
KyzaTuw eexkTopu: K:=(25 33 33 30 34 37 K=K 1= rows(k)
n
¥ b : 32 L. 32
pTa ApHPMETHE mean) = . K=
m = mean( k) i=1
B n
YpTa reameTpMIC gmean( k) = 31766 E; = 31766
i=1
=l
aTa rapmommic hmsan(K) = 31 516 -
pra rap an(K) S ©
i=1
Hucmepipo n
1
apanal Baxa: va(k) = 14 a E |Ei-mi"=14
i=1
I
apanawcks faxo:  VarkK) = 168 L v (%, - ml® = 168
n-1 ~
i=1
YpTa KEALPATHE YETNEHMLL:
apanaw baxo: stdew(kD) = 3.742 ank) = 3742
apanawcuz baxo:  Stdewk) = 4099 ek = 4099
M emprana median(K) = 33
Moga mode(K) = 33
Drciece kat(ED) = 1339
A CCHMETRHA skewtE) = -0.941 +
b
£ >
Press F1 far help, AT MM Page 1

21-pacm.CraTicTHKa KaTTATUKIAPUHN XUCOOIAII.
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mode(A) — A MacCHB MOJCCHHM KalTapaiu.
skew(A) — A MacCUB aCCUMMETPHUSACHHHU KalTapau.
kurt(x) — A MaccuB dKCIIECCHHU KaHTapau.

XaTOCUHU KalTapaau.

hist(int,y) — A MaccuB THCTOTpaMMacCHHH KypaJiH.

by dbynkumsuiapauHr 0axkapuiuiiy 2 1- pacmaa KeATHPUIITaH.

16.JacTypJiam

Hactypnam Mathcadna acocuit ¥pun tyraau. Mathcad kymnab wmacananapHu
JACTYpCU3 €4HIll UMKOHUHUU Oepaau. JIekuH myHnai cuHg Macanaigapu OOpKU yJapHU
nactypcusz eunb Oynmaiau. Mathcad xap kanmgait Mypakka®d JacTypHH KUPHUTHII
uMKoHUHU Oepaau. Mathcadna mactypnamn xyna aHuK Ba TyIIyHapid, yHAQ Aactyp Oup
Heya KeTMa-keT dopmyrnanapHu udojanaiiau. JacTypialmHUHT acocuiil orepaTopiapu
Programming ([lactypunaii) naHenuia xouiamras.

JlacTyp KaTropuHM KUPMTHII. J[aCTypHM Ty3HII YYyH YHHMHI KAaTOpPJIApUHU
KHpUTULI Kepak Oynaau. by Kyiinaaru KenTupuirad npoueaypanaa oaxxapuiaau:
1. Hactyp udomacu HOMUHU KHPUTHULL.
2. FO6opum onepaTtopusH (=) KUPUTHIIL.
3. Hacrypnam nanemuaad Add Program Line ({acTyp KaTopuHU KYIIUII) TYTMacUHA

stderr(A,B) — A Ba B MacCUBIapHHHT YW3HKIU PErPECCHICH YCYH CTaHAAPT

cvar(A,B) — A Ba B nkku MaccuB 3J€MEHTJIApH KOBApHUAIUSICHHN KalTapa/iu.
coor(A,B) — A Ba B nkku MaccuB Kopppessius KodGPHIMeHTHHN KalTapau.

histogram(n,y) — 0y pyHkmms xaMm A MaccUB TUCTOIPAMMACHHU KypaJI.

oocwI.

«% Mathcad Professional - [dastun1.mcd] |
@ File Edit Wiew Insert Format Math  Swmbolics  Window  Help - 9 x
e ld &SE Y i) e = > A 100z~
|Nomal ||l ~n B ro|===:=

B A [ == [§ < 3] af &
M
KyAupary oaouil nfogaHy Mcobnall SacTypuHe ApaTHHT.
z=axr +e°Cosx
Hacryp
FpMTHLL KaTOpHHK 04K
=73
HH) = lae3
¥ = a3 be 15
be135 .
3
a- % + exp(b) - cos(x) - exp(t) - cos(y)
1
=H) = T6.563 4
W
< >
For Help, press FL AUTO MUM Page 1

22-pacm. Onauii YM3UKIIA JACTypiap TY3HIIL.
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4. Tlaitno OYnraH KUPUTHUIN >KOMUTa KEPaKiIW OIepaTopiapHU KHPUTHUII, OPTHKYA

KUPUTHUII )KOUMHU 0JIUO Talliall.

Kepakiin KMpUTHIII KATOPUHU OYHUIN YUYH KYK Oypuakiii KYpCOPHHU KAaTOp OXHpHUra
kentupuO, OVnummk TyrmMacuHu OocraH xosima Add Program Line TyrmMacuHu Oocuiin
Kepak. Arap KUPUTHII KAaTOPUHM KaTop OJIUJAH OYHMIN Kepak Oyica kYK Oypyakiu
KYPCOPHH KaTtop Oommmra keatupud, OViumk Tyrmacuan 6ocran xoina Add Program Line
TyrMacuHU OocHIll Kepak O6ynanu (22-pacm).

AlipuM XoJiapAa, MacajaH MKKH WYMa WY JKOWIAIITaH LUKIUIAp OpacUru KaTop
Kymmmaa Oy ycya Kyan KenMmaid Kosmanud. by xomma Oomika ycyimHH KyJamra TYFpy
kenaau. by ycyn Kyitmaaruua 6axkapunaau:

1.Ilukit num Kopa paHITa axxpaTuiaiay.
2.CranmapT Bocutanap nanenunan kecu6 omum (Cut) tyrmacu 6ocunany.
3.Add Progrm Line (macTypra KaTop KyIIUIil) JaCTypJiall MaHeIu TyrMacu OOCUIaIn.
4.Karop KUPUTHII >KOHUTA Kypcop KYWWUIMO, CTaHAApT BOCUTANAp MAaHEIWUJAH KYWUHUII
(Paste) Tyrmacu 6ocunau.
5.ITaiiio 6Yaran KUPUTHUIL KOUM TYITUPUITAIN.
By ycyn Oapua xomiapaa xaM KaTop KUPUTHILIA KyTailIukKHU Oepajiu.

Jactypaa xuilMaTjapHu Jiokaa woOopum. Jlactypna y3rapmaciap Ba
y3rapyBumiapra Kuimariaapu Oepuin (€) roOopuin oreparopu EpaaMuia amanira
ommpunaau. by omeparop pactypmam maHen Bocutacuna (Local Definition) noxan
aHUKJIall TyrMacura OupiamTupwirad. Jlactyp Ty3uin naBoMujaa Kym xojuiapaa Oy
OeJNITMHM KJaBUaTypagaH { OenrucuHu OocuIll OUiiaH xaM Oa)kapuill MyMKHH.

Jlokan y3rapyBun KMMMaTUHU AACTyp TAIIKAPWUCHIA MIUIATUII MyMKHH 3Mac. Arap
TallKapuja MWILIaTUII >KyJa Kepak Oyica, YHUHT Y4YyH JACTypHUHT DSHI OXHUPIH
ONepaTopyuiaH KeMMH KypCOpHU OYII jkoWra KyinO, KeWHH Yy3rapyBUMHHU E3UII Kepak
oymanu.

Arap ¥y3rapyBUMHHUHI YHra MOC OWTTa KUWMAaTHHU YHMKApHUII Kepak Oyica, 11y
y3rapyBUMHUHT HOMUHH E3MII Kepak. Arap BEKTOp KM MACCHBHM YMKApHUII Kepak Oyiica
YHUHI HOMUHH KUPUTHII KEPaK.

if mapTau oneparopm.

If mapTiu omepartopu MKKM OOCKM4YJIa TabCUp 3Taau. bupuuuwm if ompearopuman
VHraa €3wiraH mapT TeKIMpwuiaad. Arap y poct Oyica, yHaaH yangaru udojaa
Oakapuiiajid, akc XoJa JaCTYpPHUHT KEHWHTY KaTopura yTUIaau.

Hactypna If maptim omeparopuHu KYWWII y4yH KyWHJga KEJITHPUITaH
nporeaypagapHu OakapuHT.

1. Ty3unaguran nactypza mapTiid ONepaTop KUPUTUIAAUTaH )KOWra Kypcop KyHuiaiau.

2. Mactypinam manenuman If omeparopm Ttyrmacu Oocwiamu. Jlactypna HMKKUTA
KUPUTHUIITA 3ra onepaTop mabdjianu nainao 0ynaau.

3.Vur KUPUTHUII >KOWWIa IIapT KUPUTWIAAWA. byHIa MaHTHUKWN omnepaTopiapaaH
doitnananum MymkuH. bynwHr yuyH (Boolean) manTukmii omnepaTtopiap MaHeIWIaH
doitnananun oupMyHYa KyJIaluKIapHu Oepau.

4.if omeparopu Yanm TaMOHHMra IIapT POCT Oynranma Oaxkapwiaauran wudoza
KUPUTHIAIN.
Arap mapTHUHT Oakapunuimmuaa oup Heda udomanap OGakapuinaauTran Oyica, y Xoiaa
Oup Heya KUPUTHUIN >KOWjapura osra Oymum Kepak. ByHMHT yudyH KypcopHu if
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ONEPATOPUHUHT Yall TAMOHJIard KUPUTHUILI KOHUTa KYHHUO, KEMUH JacTypiail NaHeIuIaru
Add Program Line (JlacTyp kKatopura KyIIHIII) TyrMa4aCUHU He4Ya KATOp KHUPUTHII KEpaK
Oynca mryHua Oocuil kepak Oymanu. byHpa miyHra sbTHOOp OepHI KEpakKH, HMIapTIH
omeparop KYpUHMIIM Y3rapaju. SIHTM BepTUKAN YU3UK KUPUTUII KOWM OWJlaH yarm
TaMOH/Ia ’Mac, ractja Ba if omeparopaan YHrAa naiao 0ymanu. Arap mapt €1roH Oyca,
VYTHUII JaCTYpHUHT KEHHWHTY KaTopura Oyain.
Mathcadna mapTar E3UITHUHAT ydTa yCyIu O0p:

e nacrypnamHuHT If maptiom oneparopu €pnammuna,

e Oy oneparopiapu €paaMua;

o if pynkumscu épnamua.

Ky#unaru 22-pacMia mapTHy E3UIIHUHT yUYTa YCYIU KYpCaTUIITaH.

-} Mathcad Professional - [dastur2]
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23-pacM. [laptnu QyHKIUSIHY YU yCyJia XUCOOJIalIl.
uxa onpeparopu.
Mathcadna nkkura nuki oneparopu Maxya: FOR Ba WHILE.
Arap UMKIJAQ TaKpOpJIAaHUII COHM OJAMHAAH Mabiaym OVyica, y xonmga FOR
omnepaTopy UILIATUIAIN.
Arap UK MabIyM MAPTHUHT OXKapWIIHIIN UYUA TAKPOPIIAHUIIIH JIO3UM OyJica, y
xonaa WHILE oneparopu nnuiatunany.

WHILE oneparopmu.
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While 1ukn onepaTopw TakpopiiaHUIIIAp COHU OJJIMHIAH aHUK OYiamaraH
XOJUTapa TaKpOpPJIAHUITHA OUpop Oup MIApTHUHT pocT Oynmmmma O6axapanu. bepunran
IIapT OJAVH TEKIIMPWINO, KEWHWH MApTHUHT OaKapWiIUIIUTra Kapad YHUHT TapKUOHIIarw
orepaTopap Oaxapuiaiu.

While mukn omepaTopuHu €3WI yuyH KyWHJarn KeTMa KETIUKIAPHH OaKapuIll
JI03WM:

1. KypcopHu gacTyp KUpUTHUII Kepak Oyaran Oy skoira Kynuinaau.

2. Nactypnam manenuaad While Loop (Lluxka While) Tyrmacu 6ocunaay.

3. While onepaTOpyHHMHT YHT TAMOHUAAH MIApT (MAHTUKHUIA H(OAa) KUPUTHIAIH.

4. While omepaTopum mnacTHmaH [WKI XUcOONamuM Jo3uM Oynran udomamap
KUpUTUIaan. Arap 1mukiga Oup Heda wudomamapHH XucoOyam Kepak Oyica, OJauH
KypCOpPHM KUpUTUII >kouura KyiuO, keiimH Add Program Line ([actypra xatop
kupuTHin) €xku “|” (€myBuM ypTa KaBC) TYrMAacHHM ITUKJI HEUTa KaTOPHH Y3 TapKuOura
KUpUTCa IIyHYa MapTa Oocuill Kepak Oymaau. KeWnH KUpUTHIN KOWIApUHU KepaKiv
udonanap OwiaH TYIaUpUO, OPTUK KUPUTHUIN >kouu onub Tanuianagu. Kyhumgaru 24-
pacMJa MHUCOJI TapuKacujaa OepuiraH KuhWMaTgaH OMpPOH BEKTOPHUHI OMPHUHYM KaTTa
KUWMAaTHHU aHUKJTAII KEITUPUITaH.

.* Mathcad Professional - [dastur3] B@E|
Iﬂ File Edit View Insert Format Math  Swmbolics  Window Help - 0 x
Led && Y MY = > A [z~ g9
|Nomal || aial ~lfo ~|B ruolEE=E|=iz
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£ >
Press F1 For help. AT MM Page 1

24-pacm. actypnamna While nukn onepaTopunu Kyuiaii.

FOR oneparopu.

For unwmkn omeparopuHM TaKpOpJAHUIIUIAD COHU OJJWHIAH aHUK OynraHma
UIUIaTUI Makcaara MyBoukaup. For onepatropuHUHT TaKpOpJaHUIIUHM, YHAAH OJIIUH
Oepuiran y3rapyBuu aHUKJIAU]IH.

For mukn omeparopuHu €3UIl y4yH KyHUJard KeTMa KETJIMKJIApHU Oakapulll
JIO3UM:

1. KypcopHu nactyp KUpUTHII Kepak OyaraH Oyl skoira KyHuaaau.
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2. Hacrypmam manenmuaad For Loop (Llukn For) tyrmacu 6ocunaau.

3. For omepaTopuHMHI YHI TaMOHUJAH Y3rapyBuld HOMH KUPUTUIUO, YHTaH KEWHUH

Yy3rapyBUMHUHT Y3rapuil AuanazoHu Oepwianu. Llukin y3rapyBuucH COHJIAp KaTOpHU

€k BeKTOp OYnuIlM MyMKUH. MacanaH pacMjia y3rapyBuu KuiMatiapu BepyJs OujiaH

aXpaTUJITaH BEKTOp KWINO OepuiiraH.

4. For omeparopu macTujiaH MUK XUCOOJIAIN JIO3UM OYiraH udoaanap KUpUTHIIAIH.
Arap nuxiiga oup Heda udomaiapHu Xucobamn kepak 6yica, OJIuH KypCOPHU KUPHUTHIII
xoiinra Kynuo, xeiun Add Program Line ([Jactypra xartop xuputumn) €xku “|” (€myBun
ypTa KaBC) TyTMacMHU IMKJI HEYTa KaTOPHU Y3 TapKUOWTra KHpUTCA LIyHYa MapTa OOCHII
kepak Oymamu. Keiinn kuputuin >xoitnapuau kepakiu udoaanap ounad Tyagupud, OpTUK
KUPUTHUII XKoiu onu0 Tanuianaau. Kyhnmaru 25-pacMaa KeITHPIIITaH MECOJAa OepuiTran
KHMaTaaH OMPOH BEKTOPHUHT OMPUHYYM KaTTa KWAMATHHY aHUKJIAIl OepuIIraH.

«* Mathcad Professional - [dastur4]
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25-pacm. Jlactypramiga FOr iuki onepaTopuHM KYJUIAIIL.
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AHUMaNusA

MathCAD na xypuiaaaurad aHuMmaius rpapuraHd Typiad kypunuinga AVI-daiinma
kyiimm mymkuH Ba Qaitman MathCAD na kypum mymkua. AVI-gaititan Windowsna

doiinananuin BasgpaTUIl MyMKHH.

AHI/IMaHI/IHHI/IHF ApPpaTHJINIIHA

MathCAD tesmukna FRAME ne6 Homutanran ¢akaT aHMMAIlMOH KJIMIUIAP SPATHJIaJIH.
['paduxna xoinamrupuiaran FRAME kypuHuiam y3rapyBumiiap aHUK Makcaara MyBO(HK
oenrmwiap 0 maH n rava KaOyn KWIMHUIIK Kepak Oynmaau. amumnapra xkypa FRAME
oenrunapuga tacBup HoMep HoMmaéH Oymaaun. FRAME pa Oenrunap Homulapu opjaTia
MathCAD xysxokatnapuna 6epunmMaiu, 0aiakyd AUaIor OMHAHUHT MEHIO Oyiumuaa View
— Animate (Bung — AnumupoBath) OVipyru OwiaH ouwiagd. ABTOMaTWK TapTuOa
xoinamtupuiaan Math (Marematuka) MeHIO €KUM Ba OJAMH SpaTHIIraH aHUMALMOH

KJIMIUJIAPHU KYPUILIUHT U3 MYMKHH.

AHUMaLWSHUHT SIPATWIMILINHA KypaMu3.
1. I'padux kypunummaa FRAME Hu MateMaTWK aHUKJIOBUMIMKHM TAIIKWJI JTHII
HOMUHHU KUPUTHUHT. (puc. 1).
2. View — Animate (Bux — AHuMupoBath) OyHpyFUHH TaHJIAHT.
3. Jluajior  oWHacu  OUWJTAaHJAH CYHI  aHUMAaIMS  KypcopuJa  Kepakiu

dbparmMeHTpacMIapHU OCITHIIaHT.
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4. Jluanor oWHacuja yMyMH TacBUpPHU CaHa YacTOTACHMHM Tomujanau. Tepuinga

Oepunran pakam 10-man Kyna KaTTa TE3NNK/1a TOTIVIIA]TH.
RETE
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JINormaI ;”Anal ;"ltl ;” B I O ‘ === | == | x X,
@ A [ x= [ <2 21« ®]
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#=0.01.30 (%) = x + FRAME

Q0
B

150 a0

rx 120

_____________

______________

210 330

240 300
a7

I

TG n AHWMAUMA |
oT: IEI

w a EEEEE——————
Dpen...
¥ 3 o 3aKpEITE
Ho. [1s [ R TMERa | P
| | | Copy
Cropocte: |3 a = Coxp. kak.
; - ™ HacTpofika... Ctri+D

Kanpos/Cet.
- Cornmand. ..

!:‘CT&HDBKHI

Kaap= 9
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Puc. 1

5. Tyrmanu Animate (Axumanus) O00CHMO TacCBUPHU SPATWIMIIMHU Ky3aTHHT. by
OJUTMN TyraTWJITaHIaH KeWHH oiHaAay3W ainaHyBuM Bujeodain maimo Oynamu.
[y epna yangaru MKKU TyrMaHu 0ocamu3, (haliiiHu OifHa YITYOBHIA TEPUIIT MyMKHH
BAa TE3IMKIA >XOWNAmMIIM MyMKHH. OWHA YJIYOBHHM Y3rapTHUpPHUII MYMKHH Ba
onauil ycynaa Oy mpocceca OWIaH OWHA Y3rapuilli MyMKHUH. SIpaTuirad Kiumn
caknanum MathCAD xyxokatnapugan ¢doiganann® Save as (COXpaHUTh Kak)
TyrMaHu Animate (AHUManus olHacuaa O0CHUIaIu.

6. Caknanran AVI-¢daiin xnummapunuar kepaxmmwiapuy MathCAD  xyxokatnapuaa
woinamtupuwiaau. bynusr yayn acocuit MeHtonan MathCAD uu Tanna0 Insert >
Object (BctaBka — O0bekT) Oyiipyrunu. OunnaéTrad oifHaIa *Kowamrad 00eKTHU
tonnb €kub Qainman spatud, kepakiau (aitiHu TaHmad, 0030pTyrMacuHU OOCHHT
IIYHUHT/ICK Xoxuijga (iaokok anokacu tepuianu. by AVI-daitnma MathCAD
Taxjam HWMKOHMHM Oepamu. Araap oWHama >KoMimamraH oOOBEeKHU (IIaskok

KYpUHUIIKIA OYJica OK TyrMacuHU OOCHIIau .
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[lly epna xypcopma MathCAD xyxokatnapu AVI-daitm 6enru nadgo Oymamau. Hly
oenrura CHMYKOHYaHW 2-mapTta OocwO, ¥3u OWHOBYM BHUicOo (aiiyi Ba aHWMAIUS TAiaI0
Oynmamu. Arap (roxok BHAuMO O€NTHCH TepwiMaca OK TyrMacHMHH OOCWITaHJaH KeHUH
YHHUHT ypHUIa Kypcopaa Mathcad xyxokatnapuaa pacm maiio 60, OupuHIM TacBUpIa
AVI-¢aiinun xyn Ku3uK aHuManus oOwektTnapu wmmcoauaa MathCAD  xyxkartnapu
MapKa3uja KeITUPUITaH.

AHuMaIus KIumiap TymiaMiapy pacMiiap aHUMalusHu 6ab3agapHu OeNruiain MyMKHH.

21
| oK |
~ CosoaTe HOBEIE
P ahn: OTraeHa I
* CosaaTe WS daiina II::"-.Doc:umentS and 5Settingzs"Administratc

Odzop...
T B etae sHaqka

Pe=zyneTar
JoSaeneHuUe B gO0EYREHT HS0Gpa-+HeHHA
_’@ cogepuH-oro fafina. MlsobSpaxkeHue Syaet
CEASAHD C RaANorm. 9To0 NoOSE0AWT OTRakITE B
OOKYMFEHTE MSHEHEHKA 3TOro haina.

Puc. 2

120 (1]

150 =0

=0

=210 330

240

30 c'ﬁ':u BoipssaTte
HonHpoEaTe
gql é BEcTasHTE

270

Properties. ..

CEAzZaHHEeIA obterT: YWideo «

Puc. 3.

Xap xun Tunaary rpaduk Ba aHUK aHUManusiaapaad (GoiJanaHuil MyMKAH. YHU KYpHIL
FRAME Oenrucu anuk HomiaHran pac. 1. AVI-gaiimga xap Oup pac.3 TtacBup
AHUMAaLUSICU KYpUHAIU.

AVI-paiin xyxoxaTIapHd TepUIl MyMKUH. ByHUHT yuyyH 0OBEKTIaru pacMiiapHu TaHiad
CHYKOHYAHW VHT TyrMadacuHu OocuO, mMmaifo OyiraH KOHTEKCIaH MEHIOJaH TaHJial

aJoKau 00BbEKT OYHpyFUHU O0CHO BUACO3AMUC — MABIYMOT Kypuiaaau pac.4.
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# aql - ¥ideo Clip in — =1 =1
tann Mpaeka YoTpoActeo Wkana Cnpaeka
12 J |
i 0 0 0 0 0 0 0 0 0 ]
150 0,00 0,50 1,00 1,50 2,00 2,50 3,00 3,50 4,00 4,50 5,553

b w2 1]«

[on oot = =] oo c T

=0

) =

2=l
OTraeHa I

:

p BDCI’IDDHSBE‘\HEHHE E 00OFEYMEHTE

v AeToneperoTra

W fETonoeTop

I™ Menonesosanve nanurpen WiEs

210 150 — OéwexT OLE
v [laHent BOCNpOMEEE0EHHA
240 300 4 I -
270 Ls0 aronoEok: |00
qgl I+ DEpamneHue ofberTa
= 210
240
270
Puc.4.

Cx¥aTHe BHAED

[porpatama cxarua:

]

b icrozoft Wideo 1

[

OTrieHa

Cinepak Codec by Radiuz
Intel 4:2:0%ideo Y2 50

Intel Indeo(R) ¥ideo B3.2
Intel Indea® Yideo 4.5
Fopek Intel IV

Mizrazaft BLE

= Microzoft Wideo 1

Mizrozoft H. 263 Video Codec
Mizrazaft H. 261 Video Codec
Indeo® video 5.10

Dive® 5.1 Codec

HacTpouTe. ..

I

[ mporpardrae. .
B0 pOE

MNonHeie kagpel [Ges caata)

Puc. 10.5.

MathCAD ynra sjat ¢gopmaruma cakjiaHWIl MMKOHWUHH Oepaau. AHMMAIUSHU Maimo

KWIKIIAAH OJIIMH TaHJIalll MyMKWH KaHJal MeTojuiapaan ¢oinananud 6apya daiuiapau

Oenruiam MyMKHH.

KOTOPOTO CJeiaH KJIUI, MOXKHO YJaduThb. JIBOWHON HIETYOK MBIIIBIO B 00J1aCTH 00BEKTa

MNPUBCACT K BOCIIPOU3BCACHHIO KIIMIIA.

MHOTrO MHTEPECHBIX MPUMEPOB aHUMAIUU OOBEKTOB (TPadMKOB W UYHUCIOBBIX JTAHHBIX)

npuBefeHo B llentpe nokymenrtaiun MathCAD. Heckonbko mOpHMEpOB aHUMAIUH

HE B BHUJEC 3HA4yka, a B BHUJE KapTUHKHU. I[locne aToro rpaduk, ¢

rpaMKOB ¥ YUCJIOBBIX JAHHBIX UMEETCS B CIICAYIOIIEM pa3jieie.

Faﬂepeﬂ AHUMallMOHHBIX KJIMIIOB
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Pucynku

10.6-10.10 uAIIOCTPUPYIOT HEKOTOPHIE BO3MOXXHOCTH aHUMALIHH.

HCHOJ’H)BYIOTCH Pa3JINIHBIC THIIbBI Fpa(bI/II(OB W 4YHuCJI0Basid aHUMalusi. I[JIH HarjsiaHOCTHU

WwuTrocTpanuii 3HaueHue nepemeHHoil FRAME paBHo 13, To ecTh Ha KaXJIOM PHUCYHKE

x:=0,00.30 a3 =%+ FRAME

o0
120 o 60

150 30

wx 180 oo

210 330

240 300
270

K

o x:=D,l..2-n
a0

n = FRAME + 1.3 :I

nokasas 13-i kaap aHuManuu.

Puc. 10.6. [IBmxenue cnupanu

[« |

Puc. 107. «AMepukaHcKue TOpKI»

CpCI[H IMpujaaraCMbIX K KHHI'C Q)aﬁHOB, OTHOCAIIHNUXCA K ATOH romaBC, NMCCTCA HCCKOJIBKO

r pa(bI/IKOB. CaMOCTOSITETLHO CI[CJ'I&IZTG N3 HUX aHUMAallMOHHBIC KJIHIIBI. He 3a6yz[LTe Imepeca

3TuM yaanutk onepatop FRAME:=13, naxoasiuiicsi B Hauajae JOKyMEHTA.

i=0_20 i=0_20 L= 11_20
2. o= i FRAME-0.05

P, §

’é"q"—-d = (20 — L) -FRAME-0.05

Puc.10.8. CtpourtennscTBO capast
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i=0. FRAME + 12 b = i sinj)
nliiu:= 104 L= i-cosi)
k= t= h=
0 0 0
10 0.54 0.841
20 -0,832 1.819
30 -2.97 0.423
100- 40 2,615 -3.027
50 1.418 -4.795
60 5,761 -1.676
504 70 5,277 4,509
20 -1.164 7.015
a0 8.2 2.709
-1 100 -8,391 5,44
110 0.049 -11
120 10.126 6,430
(r.h,K)

Puc.10.9. Cmeu

w2 . 2 ) 2 _ 7
F. .= s,-n(lj -.;.:.S(HJ] +Exp[_[l:ii—5—aj +(j- 10— &) ﬂ
] 3 g 50

a
i=10. = p=0.-=
e 2 A 2
40—
Fl,j =
0.137
30 40

Prc.10.10. Anumanust KOHTYPHOH KapThl
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