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ANNOTATSIYA

Mazkur go’llanma MathCad dasturida matematik masalalarni yechish va MathCad
dasturi buyruglari bilan tanish, foydalanish uchun qulaylikga ega.

Ushbu go’lanma quyidagilarni 0’z ichiga oladi MathCadda oddiy funksiyalar bilan
ishlash, funksiyalarni o’rnatish, ikki o’lchovli funksiya va yuzalar grafiklari bilan ishlash,
tenglamalar va tenglamalar sistemasini echish, differensial tenglamalarni echish, vektorlar va
matrisalar bilan ishlash funksialari

Bo’limlarning xar biri tajriba ish sifatida ko’rib chigilgan, ularga taallugli topshiriglar

berilgan va bu topshiriglarni bajarish usullari ko’rsatib o’tilgan. Shu bilan birga mavzu

doirasida nazorat uchun savollar ham berilgan.



MathCAD unTerpajg MmyxuTH uaTepgeiicu

Nmaunr makcaan: MathCAD myxuTtu acocuii OyipyKiIapy, MEHIOCHHH YPTaHUII Ba coja XHUCOONanuiapHu Oa)kapHil, YI40B

OWPIMKIApUHY TaHJIAII Ba YPHATHII.

Na6opatopusa nwmHu baxapuw ycnybu:

popdPRE

JlacTypHu ouuI Hymiapy OWiiaH TAHHUIITUIIL.

Acocuit OyiipyKJiap Ba MCHIOHH YPraHHIIL. YJIapHUA OYHIN Ba MIIYH Bapa\Ura YUKapHI HyiapH.
Tonmupukay Oakapui.

Ky#HaaruiapaaH TallkwI TONTaHXUCOOOTHH OakapuIi:

e  J1abopaTopus UIIN KOHCIIEKTH;
e  Qaxapwira TONIIMPHK HATHXKACH OHJIaH.
5. Hazopar caBosuapra >xaBo0 Gepwui.

Hasapuii TywyHTUpUwnap

Acocuii MeHI0 CTPYKTYpacu Ba TapTHOH

MathCAD - 6y Typiu MaTeMaTHK Macajalapy e4uil y9yH MYyJDKaJIaHraH HHTETrPpall MyXHUTHIHD.
CucreMara KHpUIITHEHT OHp Heuya yCyIIapyu MaBxy/I:

Bupnnunm yeyu:

v Kypcop kypcarkuanuHr IIyck ra Kenruprad XoJ1a CHUKOHYA Yar TyrMacKHU GOCHHT;
v’ yuna IlporpamMmy GasavHK TAHJIACAHTM3 HKKAHYM KAJIKUO YMKyBYM MEHIO Maiino OYnanu;
v yuna MathSoft Apps Gannunu GeNruIacanru3 yIMHYM KaJIKUO YMKyBYM MEHIO TIAlI0 6Yauu;

v’ 6y epna
TyIIa/H.

MathCAD 2001 Professional GauauHu TOMHHT Ba CHYKOHYAHHHT Yall TYTMACHHH GOCHHT, IIyHIa AAcTyp HIIra

UxkuHun yeyi: uirdu crojgard mathead epiu\uHu TOMMHT

Yuunun yeya: .med

KEHranTManu (baﬁHHPI TONUHI Ba CUYKOHYA Yall TYTMAaCUHU UKKA MapTa 0OoCHHT.

Cucrema wmra tymwmpuiaran MathCAD wnmra Taitep Oynanu. DxpaHHMHT acocwil KMCMUMHHM, Oommja Oy Oynran, Taxpupiann
napyacu Oaua Kuinanu. [lacTaar Ba YHraard alaHTHpHIN Hyikacu uir Bapa\u Oyitnda ropu30HTAT Ba BEPTHKAT XapaKaTIaHUIIHK aManira
OLIMPHII YYyH XM3Mar Kuiaau. Acocuil MeHIo myHpail cucrema 0ynn6, y MathCADHuHr Gapya BocTamapura Myposkar KWIMII HMKOHH
Oepanu. MabHocura Kypa acocuii MeHIO — Oy MHTErpal MyXHTHHHI acocMi OOMIKapyB MapKasuaup. KyIIMMYa Mapkasnap Basu(pacuHu
acbobnap manexy Ba aoXuaa TyrManap Oaxapu0, ynapra Te3-Te3 HIaTuImb Typagurad koManaanap oupnamtapuarasaup (1.2 pacm).
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1.1 pacm. Acbobaap
naHenn OaHIMHUHT
04O YMKYBYH MCHIOCH

Ac000J1ap naHean
Acbobnap nanenunu IKpanza yuKapuul

Mathcad MyxuTuTIA MUUIALIHE OCOHJAIITHPHIN YUyH KpaHra ac0o0nap MAHENHHH YHKAPUII MYMKHH.
VHH 4MKApHIl eKd yuupuin acocuii mMeHtonnHr Bup (View) 6ymumu wunnarn Ilaneanm MHCTPYMEHTOB GanIu
opkai amaira omupuiany. [lanean mHCTPYMeHTOB 0aHIy (aosutalITUPUITaHa OUHIMO YMKyBYH MeHioHH (1.1-
pacmM) YMKapaj.

Y okpaHna maimo OynraH Kyhunarm acOo0nap maHenuHu Oomkapum uMKoHMHH Oepamu (1.1-pacwm).
Cranpaprhas (Standard), ®opmarupoBanune (Formatting), Maremaruka (Math), Kanskyasrop (Arithmetic),
Onenka (Evaluation), Tuarpamma (Graph), Marpuuy (Matrix), Byuncaenus (Calculus), Cumsony (Greek),
CumsosbHas (Symbolic), Ilporpammuposanue (Programming), Jloruueckuii, Moguduxaropy (Modifier). Moc
ounnu0 YMKYBUM OAHIHM SKpaHra YMKAPUII €KH OJMO Tauuialml y4yH Kypcop KYpCaTKM4W Teruuum Oadara
KeNTHpUIMO CHYKOHYA dar Tyrmacu Omp mapra Oocwmagu. Arap 6anx ommmaa Oenru Oynran 6ynca, y xonpa y
Yilkomaaum Ba acocwil MeHIOIaH Moc acOo0map maHenn onud TanuTaHagy. MeHro Oanmu Oalipokda KaOW MIDTAlIH.
Kypcop «kypcarkmum acOoOmap TaHenWHWHr Oenrminapd Ba TyrMamapd (HKTOTpaMMaiap) —yCTHAA
XapaKaTIaHTHPHITAHIA Xap OMp TYTMaHWHI MakCaju cHUO YMKaIu. BaHIHM MEHI0 OpKAllM TaHJIAHTaHra Kypa
TyrMajiap OpKalM YaKMpHII Te3pOK aMara OMHpUIIaIa.
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1 — maHe b acOCUit MEHIOCH, 5 — nuHeiika,

2 — Cmanoapmmuas ac606nap maHenu; 6 — wum Bapa\u;

3 — @opmamuposanue acbo0ap MAHEH; 7 - allTaHUTUPHULIT HYIIKACH;
4 — Mamemamuxka acoo0nap naHen; 8 — xonar catpu.

1.2. — pacm. MathCAD cucreMacHHHHT acOCHI MEHIOCH
CranaapTHasi ac600J1ap maHeJn

CranpapTHas (Standard) ac6o6map marenuma (1.2 - pacMm) #urupmara TyrMa KOMIAIITaH:
T03a Bapak KYPUHULILIA TYTMa — SHTH XYKKAT XOCHI KUJTHIIT JUAJIOT JAPYACHHH OYaLIH;
OUMK TarKa KYPUHHUIIUTA TYTMa — MaBKY/I XYKKATHH YaKMPULI THajor JapuyaciHi 0Yaly;
JIMCKET KYPUHHUILIIA TYIMa — TY3WITaH SHIU XyXKaTHH XOTHPaja Cakyaim;
TPUHTEp KYPUHHUILTA TYTMa — TY3HITaH XYXOKaTHA 60cMara YnKapyIll HATOT JaPYaCHHH OYaLl;
Bapak Ba Jyna KYPUHHMIIIA TYyrMa — 60CMara YNKapyiian OJIMH XyXOKATHH JAacTIabKy Ky3aTyBHY aMaiira OIUpaiy;

ABC xapdunapu kypcaTiiran tymma — opdorpaduk XaToHH TEKIIMPUIIHE amMajira O pajy;

= 2 I O W

Kaifud KYpUHUILIM TyrMa — OeNnTuIaHraH MaTH KHCMHHHM ek (opoMynanu anMauniam Oydepura onu6 Tamuam dasudacunu
Oaxapanu,

iy

Oup Heya Hycxalap KYPUHHLUIM TyrMa — OENTHIAaHraH MaTH KUCMHHH €KM (OpMyJaHM anMauuiaml Oydepura HyCXacHHH
OJIMIITHYA aMajra OXHpay;

(T

nopTdenp KYPUHALLIM TyrMa — OITMiIaHraH MarTH KUCMHHH ekd QopMmynann anMamuiam Oydepunan KyHuun BasupacuHu

Oaxapau;
yanra OypIIHILIA CTPENKa KYPUHHUILT TyTMa OXUPTH OYHPYKHU OeKOp KIUTHIN BasudacuHu Oaxapaju;
YHITa OYPHIIMIIIA CTPENKA KYPUHUILLIA TYTMa OXUPrH OCKOp KWINHTaH OyHPYKHUKAKTA THKIAN Ba3u(pacHHU Oaxapaiu;
II. . . .
I0KOpH Yerapa Oyiinya TeKUCIall KypHUHUILTH TyrMa — OCNTHIAHTaH COXaHU TOPU30HTAN YM3KK OYiinya TeKucnam BasudacuHu
Oaxapanu,
4,
]

Jam yerapa Oyiinda TeKWciam KYpHHUIITA TyrMa — OerMiIaHTaH COXaJapHHHT SHT YHT Ba 9HT YaIlIapH Opachaa KOWMAIIraH,
BEPTHKAT YM3UK OyHHYa TeKucaIm BasudacuHu Oaxapa;

& BeraBute Qynknuio (OyHkuusHu ypHatuun) - QyHKUOMS Oenrd KYpUHMILIM TYrMa — Kepakid (yHKUMSHH YPHATHII y4yH
JMAJIOT TapyacuHK YaKupHII BasudackHu Oaxapay;



Ef JI4OB Kpy’KKa KYpPHHHMLULIM TyrMa — KEpakid YI4oB OMPIMIHMHH YPHATHII YYyH OMAJOr JAPYACHHH YMKApHII BasH(acHHU
Oaxapany;

—-—

= rywnamrad TeHr OeNrM KYpHHMUUIM TyrMa — KypcopiaH nactaa (YHraa) skoinamran Oapua ¢opmynanapHu (vponanapHu)
xucobnant BasupacuHu Oaxapay,

S 3aHXUP KUCMH KYPUHHUIIUTE TYTMa — THIIEPTEKCTIN MATHHH YpHATHII BasudacuHu Oaxapan;
Kamepa KypHHIIUIM TyrMa — KOMIIOHCHTaHH YpHATHII Basu(pacuHu Oaxapay;
Y4 Hypid AuarpamMma KypHuunia tyrma — MathConnex nioBaHd OUHMIIHA TabMUHIARIH;

OYHK KUTOO KYPHHIIIA TYTMa — pecypciap Mapkasura MypoKaTHH TabMUHIAHII;

8 B o O

CYpOK Oenrn KYpHHUIILIA TYTMa — epAaM OepHIl HANoT TapYacHHN YHKAPAIH.
®opmaTupoBanue ac0001apu NaHe U

®opmatupoBanne ac6odJap MaHeNIM CAKKW3Ta TyrMa Ba ydra MaiinoHHM y3 wumra omamu (1.2.-pacm). Kepak Oymranma, yHr
TOMOHZIar¥l TYTMaHH 0OCTaH X0JI/1a, MaBXKy/l CTHIIIApP PYHXAaTHHN OUH IIBA 3apyPHHH CHUKOHYA Yall TYTMacHHH OOCHUII OPKAIX TaHIAll MyMKHH.

VIKKHHUM Mai{lOHJa XO3MpAa KJJUTAHMIAeTraH MpHAT HOMH KypCaTHNQIM. YHI TOMOHIATH TYTMaHW GOCTaH XOIJa MAaBiKyJl
mpupTIap pyHXaTHHE YUKAPHII Ba KEPAKIUTHHY TAHJIAII MyMKHH OYTa/Iu.

VuuHuK MaiiI0Ha X03Upa KyIIaHWIAETraH MpPHAT YordaMu GepwiiraH. YHI TOMOHJArM TYrMaHH GOCTaH XOJa MaBKyH MpH(T
Yrgamnapu pyixaTHHA YHKAPHII Ba KEPAKIHTHHA TAHIAI MyMKIH OYIaj.

B3 xapguu Tyrma Oenrunadrad MatH, Gopmyia, n(oa KICMUHHI SIPUM TYKJIAHTaH XO0JIra allTaHTHpPaIH;

g

| xap¢u Tyrma Oenrunanrad MatH, GopMyina, uhoaa KICMUHE KYPCHB KYPUHUILTA aiTaHTHPAIN;
U xap¢mu Tyrma Oenrunanral MatH, popMyina, Hdoga KHCMH Tarura Yi3UIIHA aMalra OLIUpPaIu;
Yarra CypuJITaH KYpHHHIILUTA TYTMa MaTHHY Yarl 4erapa Oyiuya TeKucaim;

Mapka3s HEcOATaH TEKUCIAHTaH KypI/IHI/IHIJ'IPI TyrMa MaTH CaTpJiapuHu Mapkasra Hucbaran TeKPICHafI,HH;

VHTTa CypuiIraH KYpHHAILIA TyTMa MaTHHE YHT derapa Oyinda TeKucnaim,

= MapKepJi pyHxaT KypHHULLIM TyrMa Oeiruianral MaTH KHCMUra MapKep YpHaTHIIHN aMaira Olupajiy;

=

i= HOMEpJIaHTaH pyixar KYpUHULLIE TyrMa OeNTHIaHral MaTH Oy IuMiIapura HoMepiap KyHHIIHY aMaira OlHpa/Ii.
MaTtemaTtuka acbobnap naHenu

Math (Maremarka) acOobap naHean TYKKu3 Tyrmagan uoopar (1.3 - pacm):
KanbKyJsTop Kypunuim TyrMa Kaaskyasirop (Arithmetic) ac606map nanenunu 4akupajiu;
r=

X Xap(u Ba «K» mapTi Kypurmim TyrMa Ouenka (Evaluation) ac606map naHenHH YaKupajiy;

’a|"£\ rpa¢uk kypuruium TyrMa Jlnarpamma (Graph) ac6o6i1ap naHe MHA YaKapau;

[:::] Matpuua Taieprapaury KypuHuuy tyrma Matpuny (Matrix) acboOnap manenuHu Yakupan;

I%

ol rpek andapuruauar off xapd kypurEnIE TyrMa CumBoay (Greek) ac606:map maHeMHN YaKUpaIH;

uHTErpan Ba nuddepenuua oenr kypunuimm TyrMa Byuncaennst (Calculus) ac6o61ap maHe vHn yakupaiu;

- uiana Kypuaunu Tyrma CumBoabHas (Symbolic) ac6o0nap manenunu yaKupau;

gj Omok-cxema kypununuik tyrma Iiporpammupoasnue (Programming) aactypiant peXXMMAHA YaKHPaIH;
<2 . . .
= wapt TeKmupyuiHy Oenru KypurumLm tyrmMa Jlormueckuii (Logic) ac606ap naHeNMHu YaKupau;

yHI6y MCHIOHUHI" UCTaJI'aH 63HI{I/I 6ocm1raHaa acocuit MCHIOJAa MOC MCHIO OYMJIaJu, KaflTa 6OCI/IJ'IFaHZ[a 9Ca —y cOujiaau.
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1.3.-pacm. MathCAD myxumu acéoénap nanenu
Acocuii TymryH4a Ba Tabpudaap

Mathcadna ucranran xyxokar anoxuaa OJOKIApAaH TALIKKI TOMAAH. YJap TYpId THIUTH OYIMIIM MYMKHH: MatHiap (M30X7ap),
dopmynanap, rpaduknap, xaasainap Ba xokaso. Xap oup 6ok um Bapa\uaa t5\pu TYprOypuak hopMann aHHK COXAHH OaH KUTAIH.

Xyxokaraa OJNOKIApHUHT JKOMIIANIYBYM, MATHJIMTHAAH TAlIKapHM, NPHHIMIMAN axaMusT kacO dTaau. YJiap vyanjaH yHrra Ba
IOKOpHaH Tactra Kapab Oaxapumnamu. IlyHunr yayH Omokmap y3apo OMp-OMpHHH KOIIAMACTHTH Kepak (KMCMaH KOTUIAHMIIM SXTHMOJIAH
xomm 3Mac). broxnapauar Ymby TapTiOaa OakapHIHIIN IIyHH KYPCaTaauKi, MHCON YIYH, QYHKIUIHUHAT €KH KaJBATHIHT TPaQUrUHE Ty3HII
Oommpa yma GyHKIUIHY Ba apryMeHT YerapaiapH Y3rapumiHd Oepuinn OTOKIapHHU OaxapuinaaH O00XIaHuO, CYHTpa jKaaBal eKi QYHKIHI
rpaduruHy Ty3um 010ku brtaH maBom STamm.

Broknapay KOHCTPYKITAIITHPHIN/A CHCTEMara OMPUKTHPUITAH Y4 — MaTH, GopMmyuna Ba rpaduk Myxapupiaapi Xu3MaT KHIaH.

Mamn myxappupu — MaTHIN W30XJApHA XOCWI KWIMII BocuTacuamp. Y ¢opmynamd Ba rpaduk KYpHHHIIIATH XYXKaTIapHH
TYLIYHApIUPOK Xojdra KenTupagd. MaTHIapHM Taxpuprnaml Kyduaard ymymui KaOynq KWIMHTaH BOCHTANap epAamMua amajira OIIMPUITajH:
KYpPCOpHHM OOIIKApWIl, CHMBOJUIADHM YPHATHII Ba aiMalTHpHul pexumiapund ypHatuun (Insert Tyrmacu), yuumpum (Del Ba Backspace
Tyrmaiapu), oenruiar, anManuiai Oydepura Hycxanani, anManuiai oypepuaaH yakupub YpHaTHII Ba OOLIKA TyrMaiap.

@opmyra myxappupu — MateMaTuK H(pOAaNapHH XOCHI KWIMII BOCHUTACHAMp. YIIOy oOmepanusHd OaxapHil y4yH CHYKOHYA
KYPCATKMUMHM MyXappupiall OMHACHHMHI MCTIraH JKOMMra YpHATHIN Ba CHYKOHYA Yam TyrMacuHu Oocumr kudos. IllyHna Kuduk Kuzuin
KpecTya KYpUHHIIZArH BU3Up Taiiao Oynaau. YHUHT KOWJIAUIyBUHH XapaKaTIaHTHPHII TyrMajiapd epaMuja y3rapTHpuil MyMKHH. Busup
xucobnmaur Onoxunarn Gopmynanap TYIUIAMUHHHT OOLUIAHMII HYKTaCHHM Kypcartanad. JKoimamran ypHura xapa® y Y3WHMHT (OpMachHd
y3raprupumy MyMkuH. Macanas, dopmynanap coxacHia BH3HP, MAabIyMOTJIApHHN KUPUTHIN HYHAIMIIM BAa YPHUHM KYpCaTyBUH, XaBO PaHT
Oypuakka ainmanamu. Taxpuprnam (axaTTuHa XOPUH MyXappup OWHacura OMp eku OMp Karop OOBEKT MAalNOHIAapH KHPUTHITAHAATHHH
OaXapuianIy MyMKHH. AKC XOJza, TaXpUpIaml onepauysulapuHy KHCMaH aMaira ommpui MyMKuH Oyiamaiimu Ba Edit (ITpaBka) Taxpupram
MeHIocHia OyHal onepanusap OenriiaHMaian, SbHE KaMalTHPHITaH epKUHIMKIN MaTH XOJIHAa KYpCaTHiIau.

Mamemamux coxa — 0y marematuk u(poia ek rpaduKHA aM KWIyBYM COXaiup. Y HIUIOBUM XucoOnaHanw; Oy yHia amanira
ONIMPUITaH Xap KaHIaH Y3rapui, HIruy Xy#OKaTHUHT KYiuaa xoinamras, 6apya MaTeMaTHK coxXanapra TabCHp KYPCaTHIINHY aHTJIaTau.

Nimm xyxoxaTiapiard MaTH UKKH X (opMaja MINTHPOK STHIIM MyMKHH: MaTHJIHM a03all Ba MaTHIH coXa KypHHHILIapuaa. Moc
BapUAHTHHU TAHJIAII MATH MUKIOPHTA Ba YHUHT XOXHITHMH3IATH KyprHUIIATa 60\THK 6 1a 1.

Mamuau coxa — Gy MaTHIAPHHM KOMNAIITHPHII YIyH MMYIDKAIIAHTaH TY\pH TYpTOypuakinm coxaaup. Y HXTHEpHil KaTTAIMKIA
OYIMIM Ba WYX XYXOKaTHUHT HCTANTaH epUra SKOWNAMMIIM MyMKHH. MaTHIM coxamap, KOMaara Kypa, KUCKa M30XJIapHH KHPUTHII YIyH
KyJnaHunag. ByHmail coxaHM XOCHI KHIMII YYYH KYWITHPHOK CHMBONMHHM KHpHTHII Kudos. Xocun Oynaran TH\pu TyprOypuakka MaTH
kuputunany. Uy bunaun 6upra, kupurum yuyHs kepak 0ynran mpugt (Font) ypHatunaau. Arap MaTH pyc TWINIA TepuiIaauran Oyica, y Xonaa
Times New Roman Cyr mpudTuHE YpHATHII MyMKHH.

T§\pu TYpTOYpUAKHUHT YHT TOMOHHM MapKasu, MacT KMCMH MapKas Ba YHT Kyiu kucmu Oypuarnia Genrd (Kopa KBagpaTdanap) Jap
MaBxya. CHYKOHYa KYpCaTKMYMHM MaHHa Wiy Oeirmiapra KenTupuO Ba 4am TyrMacHHM Oocm0, MATHIM COXaHHM KaTTalallTHPUII €KA
KHYMKJIAITHPUII MyMKHH. MaTHIM OJI0K/1a BU3UP KU3MI BEPTUKAJ YM3MKYA KYpHHUILIA OY1aau Ba y MATHHM KAPUTHII YPHUHY Oerwiaim.
Matunu coxanu Oomka ycyn bunan XaM Xocui KHITHIT MyMKHH. BU3npHM (KU3HIT KPECTUaHHN) MaTHHIM KAPUTHII YPHATA KEATUPUHT. Xapdmm
TyrMaHu OOCHHT — TY\pH TypTOypuakia xapd maiimo Oynamu, «BU3UpP» 3ca, Xapu(ii KOIUTAHINraH, XaBo paHr Oypuakka aimanamd. [IpoGen

6



tyrmacu (Spacebar) Gocunranuman cyur TV\pu TYprOypuak Oenrumiaap (MeTKa) OMIIaH KypoOIUIaHAIM, XaBO paHr Oypyak 5ca KH3WI BEPTHKAI
uM3nKYara aiinananu. By sca Ou3 MatWHIM coxa OmmaH min Kypaérranumusun Oumanpann. FOxopuma kaitn sturanmaek, Mathcad kypcopu yu
TYPIH KypPCOPHH KaOyJl KHNaml «BH3HPYHH «ILTIOCY OENTHCH, MATHHHN KUPUTHII MapKEPHHH - BEPTHKAN KU3WI YM3UKYA, MATEMATHK H(pOTAHH
KUPHUTHUII MAPKEPUHH - XaBO paHT Oypuak (kimromka). «Busup» dopMyna Ba MAaTHHIAp COXANAPHAH TAIIKAPUIIA, SHHHU XYHOKATHH OYII xoiuIa
maiigo Gynmamu. YHUHT KOMMHHU Y3rapTHPHII yYyH, UIIYM Bapa\MHUHT OVII 5KOMMra YpHHra «CHYKOHYA» KYPCOPHH KENTHPHO 4Yam TyrMaHd
Gocum 3apyp. LIIyHuATeK, Kyiliiar CTpelKkasap TACBUPH KeITHPWITaH XapaKaTIaHTHPHII TYrMaTapuiaH XaM (OiIaTaHHII MyMKHE: ¥, —,
1, <, Pg Up Ba Pg Dn.
STHru ugona, MATUHIM COXa, TPAQUKIAP BU3UP) JKOUIAIITAH XONIaH OOILTaHA N,
Kypcop Ounan cuukoHYa KYpcaTKUYHM YaikamTHpMaHr. CHYKOHYA KYYpCaTKUUYM KYPCOPHH KEPakiH KOHra >KOWIAMITUPUII yIyH
XU3MaT Kuiamd. Ydu (opmajgaH Kalich OMPHHHM WINra TYNIMPHIHIIN, KAHCH 0OBEKTra «CHYKOHYA» KYpCAaTKUuuHHM TY\Upia® dyam TyrMaHd
Gocummmnrusra oo\tukmup. Tyrmanap KOMOMHAIMSACHHHI HIIIATTAH XOJ/Ia, KyPCOPHH y €KH Oy TOMOHTa MaKCa/Ii XapakaTIaHTUPULI MyMKHH.
@yuryusi - Oy apryMEHTIApH acoCH/a MAbIyM XHCOONANLIap amalra OMMPHIYBYM BAa YHUHT MHUKIOP KHIMATJIApU aHUKIAHYBYU
udomamup.
Mathcatna byHKIHsIIAD HCTEHMOITH TOMOHU/IAH KUPUTHJITAH BA AHUKJIAHTAH OYIIAIIN MYMKHH.
DyHKUMSIHY aHUKJIAII Y9YH KYHUJAard Uuiap aMmanira OIUpUInLIY 3apyp:
MIIYH XyXOKaTra GYHKIMSA HOMHHH Ba Yall KITYUK KOBYCHU KHPHTHIL,
Oup-Onpy OWTaH Bepry OMNaH aXpaTUITaH apryMepTiap pyHXaTHHA KAPUTHUII Ba YHH YHT KAYMK KOBYC OWMJIaH TYTaJLIanT;
MKKY HYKTaHU KHPHUTHII, HATIOKaja ‘K Y3TAIITAPHII OENTHCH Ba YHAAHT CYHT KHPUTHII MaiI0H9acy maino 6ynany;
KUPHUTUII MaiiToHyacura (YHr TOMOHHUTa) ym0y GyHKIusIra Moc HOJaH! TEPHIL.
Udonana mmnatwiran 6apya y3rapyBuiIap, KUPUTHII MaiIOHYa A E3IIraH, WIrapuIaH aHUKJIAHTaH EKU apryMeHTIap pyixarura
KUPUTUITaH OYINIIM mapT. AKC Xonja, KHiMaTiapy OepuiMarad y3rapyBuniap JUCIUICH SKpaHHUIa KU3IJI PAHT OUTaH OeNTHiIaHa Iy,
Bupop-6up y3rapyBumiapra 0o\uK 6yiaraH udona XUCOONAHMINM YUyH YIAPHHHT KUAMATIAPMHHU OeNruiiaHraH OYIdmid Kepak.
ByHUHT yuyH KyiuIaruiapHi OaxapyIi JTO3HM:
O  y3rapyBYM HOMH KHPUTHIIHIIIN,
O  VKKM HyKTaHW KMPHUTHII, HATIKAJAA ‘K Y3NATAPHIN OSNTHCH Ba YHIAH CYHT KHPUTHII MaiIOHYACH TIai10 Oymamu;
O  KHPHUTHII MaiifoHyacu co ¢xn nudonarn kupuruar. Mathcad Mmoc MuKIOpHH XHcOOMaiM Ba Y3rapyBUUra yHIHT HOMH OepHIIam.

OO0 Oo0oOo

Wnrapuaan aHUKIaHraH MaTeMaTHUK y3rapmaciap

Homn Tyrmanap MabHocu
0 Ctrl+Shift+z Cuctemanu yekcuanuk (10°%)
n Ctrl+Shift+n 7 COHY (3.14...)
e E Hamypan nozopugbm acocu
i 1i Maexym 6up
j 1 Maexym 6up
% % lMpoueHm (0.01)

Hcranran 6omka y3rapmaciap kabu HIIdu XyxokaTaa ‘K aHHKJIaHHUII CHMBOJH EpAaMuia Y3rapMaciaapHH KaiTa aHHKIAIl MyMKHH.
Coana apudmeTux xucodaamiap

Apudmernx xucoOnaiuiap KaibKylasTop acOobnap maHenu €ppamuaa amanra omMpuiand. Xucodmamra jJoup mucon 1.4-pacumua
KYpCaTHITaH.
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Coada  xMcobaarraap yuyH MaTeMaTHEa acfoSaap maHeaipari Kaabkyasrop
AcOofAAD MNAHEAMHN ouMir 2apyp. FldomaHK KeaTHpuin yuyH Kaaskyagrop
DEHEeAUMTH  TYIMIAGDHASH  SEM  KMEBHATYREAAH  GORMAMMHIIT  MYMEMH.
HaTi#aH OAWIT YUYyH TaHEAMTH =% SeATHUCHHN SOOI KMo,

4] | LIJ
Presz F1 for help. AUTO MUM |Pagel 2
1.4 - pacm. coooa apugmemux xucoonawnap.

sin(30)

Ya4oB OUPJIMKIAPUHE TAHJIAII Ba YPHATUII

BeraBute moayan (Unit...) Gymumu épaamuma exu acOobmap TaHENWAard YIUoB KPYKKa TACBUPH TYIIHPHITAH
TyrMaHu Oocuil opkanud BeTaBUTH MOAYJBL JHANOT JapyacH YIIMOB OMpHMKMAalapHH{ TaHJIAII Ba YPHATUIN YIyH YHKAPHIAIM.
Huanor mapuyacu Pasmeprocms YT40B KHAMATIApU pYHXaTH Ba yHra KHPYBYH MoOyns YIYOB OMPIMKIAPHUIAH TAIIKWI TOMAIH.
Jlapuasia Kalicu OMpIIMK CHCTEMacH MIUIATWIAETTaHINIH XaKuaa Kypcatma xam Oepunrad. Munanmaran xonataa S| cucremacu
nuuatuiaagy. Juanor napuacuaa yura ryrma 6op:

O OK- TanaHras yimayB OUPJIMTUHM YpHATAIH Ba AapvaHu Enaau;
0 Insert éku BeraButs (YpHATHIN)- JapYaCHHH CaKJIaraH X0Jijla TAaHJIaHTaH YIT90B OUPIUTUHK YPHATA M,
0 Cancel éxu Ormena (6eKOp KWITHII) — YPHATHITAH YJIUOB MUKIOP ONEPAIUSICUHE OEKOP KHJIa IH.

Vuon MUKIOpiapu Owmnan unuaniga Mathcad kepakin y3rapunuiapHd amanra OMMPand Ba Y3rapyBUMIAPHUHT COH

MUKIOPJIAPUHH YIAPHUHT YIII0B OUPIHKIApH OMIIaH YMKapai.

v gy e g e ==
Becraeure Moayne | X| J@Em x= (£ <E T ap W I
HWarepeHue Cuctema
|S| [k I BCTaBMThL MO AYAL HKIMACHHM HMITAATAAHITA
Acceleration
iﬁ;ﬂ'gr It | HaTesmas DazMAHAADIA OAMI, HHAGMATAH X0AA3
Area sin(30) = 0938
Capacitance ;I Drrena |
Mogyne Harnxany oaani xncobaalinapha MUIAATHAAANTAH deg OMpPAMKAADHMAA QAL
Accel. due to gravity [a] ﬂ sinfdeg- 30) =05
Acres [acre]
Ampere [4] Kygem HewToHHMHT MEEMEMM  KOHYHM OyAHda [ .o ..
Amps [amp) XHUCcoBAALT !
Atmogpheres [atm]
Becquerel [Bq) m o -2
BTU's - 15 C [BTU15) =l i
s
1.5-pacm. Bemasumu modyns ouonoz dapuacu. 1.6-pacm. Bcmagums mooyns ynKyuACURU UMNAMUTUIIZE MUCOTI

AiipuM ymaamiaap KHHMaTIapUTd MECOILIAD

Yirgam +uiimMat

Dimensionless Oapua yiraamnap andaBuT TapTHONIA
Angular Oypuak ymyamiapu

Area 1032 OUpIUTH

Capacitance 9JIEKTPHK CH\UM

Conductance JNIEKTP YTKa3yBYAHIIUK

Current TOK Ky4Hd

Energy SHEPTHs OUPIIUTH

Force Kyd4 Oupiuru
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Freguency JacTOTa OUPIUTH
Inductance WHIYKTUBIHK
Length Y3YHIHUK OHpIHTH
Luminosity Epy\nK Kyuu
Magnetic flux density MAarHuT MHAYKIHSACH
Mass Macca OUpIHry
Potential SJIEKTP MOTEHLHAJ Ba KyWIAHHLI
Pressure 6ocuM OupIHrH
Resistance 9JIEKTP KapIIHIHK
Substance MOJIaJIap COHU
Temperature TeMIepaTypa OUpIHry
Time BaKT OUpIIMrU
Velocity TE3IHK OUPIUTH
Volume XaKM OHpIIUTH

v Tonwmpux

1. MathCADHu oumHT.

2. MaremaTuka ac606map naHeau TyrMaap epaaMmuaa D= , ipu gk110 B, Rk20 Om, k2 Om
MaHEeIbHU OYMHT, CYHIPa eMUHT. .
3. MatuHIu H30XJ1ap KAPUTHHT. 2)sin (45) + Cosg30)/ ctg(60)
. +yii :
4 ypm,uarg udoanap XuCOOMHU YNKAPHUHT 3)s =Vt + i Voxd kvl 10,19, a0 ke
(48+67°) cos(0.5) 2
2% 5. Xocun kuiran XyxokataapuHru3ad Mou
. ) JOKYMeHTY nankacuaa Xuco6. mcd Homu Gunan
(sin(L11) + cos(98))* -log(4,3) + (12~ /89)
p2x+3 6. MathCADHwu énmmr.
5. BeraBka MoayJs GyHKIUSICH epJaMuIa XHCOOHU
GakapuHT:

TeKkwupuw yvyH casonnap:

MathCAD mactypuu Kaiicu ycysutap OuiIaH WIra TYITypPUIT MyMKAH?

Acocuit ac6o0ap maHeTHHYA caHa0 yTHHT

Xap Omp maHen HUMa yIyH XU3MaT Kunazu?

MarHs Ba dpopmMyia MyxappHupiapy Ba3u()aCHHH TYHIyHTUPHHT.

Pyc tunmaa mMaTH KupHTHIIIA Kaicn mpudT KymtaHumag?

MartH coxacu ynuaMuHU KaHAal aaMallTHPUII MyMKHUH.

MathCADna kaugait dpyukimsiap 6ynuinn mymkus? Huma Ounan ynap dapk Kutaaunap?
WnrapugaH aHnKIaHraH MaTeMaThK y3rapMaciiapHu caHal YTHHT.

V14oB GupIUKIApHEY KAHIAH KIIHG YPHATHII MyMKHH?

©CoNOGORA~LNE

Il naGapaTopusi uIK
Kupuruiaran oneparopJiap épaamuaa Xucoo0Jianl.
DOyHKUHMATAPHHA YPHATHIIL.

HMuauar makcaan: MathCAD MyxuTtuia KUPUTHIITaH oriepatopiiapaad GpoiaaaaHuInHy YpraHmiiL.

Na6opatopus UwKHK 6axapul ycnybu:

6. WmHWHT Ha3apuii KUCMH OMIaH TAaHHIIHUII, aCOCHH KHPUTHIITaH OIepaTop Ba PYHKIMSUIAPHA YPTraHuUIIl
TommmpukHE KyHuIaru KeITHpWiITaH yciry0 Oyitida Oakapuar
8. +ylmmaru Tapkn6/aa XucoOOT TaepIaHCHH:
e  nabopaTopHs UIIN KOHCIIEKTH;
e  OQaxapwirad TONIIUPUK HATHKAcH OWJIaH.
9. Hazopar caBoapra xaBob OepHHT.

~

Hasapuia TywyHTUpuwnap

MathCAD nunz acocuii onepamopnapu.
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MathCAD 33 tapkubura Gup Katop TYpJIH ONEpaTopiapHH KHPHUTAI: apu(METHK, MAHTHUKHM, MaTeMATHK TaXJIHI,
MaccuBIIap OWJIaH WILIOBYM Ba UCTEHMOIYMIIAP TOMOHH/IAH sIpaTUIaurad. Yiap Ma3MyHu buian Kuckada TaHUIITUO YuKaMus3.

Apudmerux oneparopiap Tyrmanap Benrunanuum
Keitunru karopra yrumi Ctrl+Enter X...
mapTy OWJIaH Ky AT +Y
+¥ + X+Y
Kommekc con « X
By / XY
JHapakara omupuri A X"
®dakropuan ! N!
AGcomioT KuiiMaT [X]
Kynantupum * XxY
WHkop - -X
N-um napaxanu winu3 CTRL+\ n /X
Yeknu kaTop KynaitMacu CTRL+SHIFT+3 n
[TX
i=m
Jluckper aprymeHT 0yinda uekcus #
KaTop Oyitnua xynaiitmacu H X
i
Jluckper aprymeHT 0yinda yekcus $ Z X
KaTop HU\MHIUCH
Ksagpat unaus \ \/E
Avnpun - X-Y
Yexiu KaTop Hu\uHAUCH CTRL+SHIFT+4 n
> X
i=m
MaHTHKHI IepaTopaap Tyrmanap benrunanumm
Karra > xX>Y
Kuunk < X<y
Karra €xu TeHr Ctrl+0 XY
Kuank éxu TeHr Ctrl+9 XY
Tenr amac Ctrl+3 X#Y
Tenr Ctrl+k XKY
MaTteMaTHK TaxJInI TeraHap Bearunagumm
oneparopiaapu
OYHKIUSHUHAT Oepriral Ctrl+L lim f(x)
HyKTaJard yerapacu x>a
OYHKIUSTHUHAT Oepriral Ctrl+Shift+B lim f (x)
HYKTaJary 4anjaru 4yerapacu a1
OyHKUUSHUHT Oepuirad HyKTauaH | Ctrl+Shift+A lim f (x)
VHAaru yerapacu satl
Juddepennnan ? d/dt f(t)
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AHMK UHTErpa & b

[ f(t)dt

a
Hoanuk nnTerpan Ctrl+I

[ f(®dt
N-4¥ TAPTUOIIN XOCHIIA Ctrl+Shift+? d"/ dt" f(t)
Bekrop Ba Marpunanapra Tyrmanap benrunanumm
MYJDKaJlaHTaH oTiepaTopap
+yuryB + u+Vv
Bekropnu kynaiitma Ctrl+8 UxVv
AHHUKJIOBYN | |U|
Ckansp kynaitma * U=V
Martpuiia MyposkaaTu Nl M*
HuKop - -V
Marpunianu napaxara OmmpHII A M"
Monyib | | M |
Kynantupum * M x N
+yiiu unpgekc (vector) [ Vi
+yiin uagexce (matrix) [ M,
Aliupys - M- N
DneMeHTIAp WH\MHANCH Ctrl+4 >V
FOKop¥H HHAEKC Ctrl+6 A
Tpaucnonupan Ctrl+1 M
Bexropmnam onepatopu Ctrl+ - |E(|\/|)

MathCADaa mabmymoTiapuu O6up o0bekTaan Gomkacura TY\pHaaH-TY\py y3aTHIII MyaMMOCH caMapaild Xajl KWJIWHTaH,
Macaiiad, OMp MaTeMaTHK UQojanaH OOIIKAacUra, YHAaH XaJIBajliapra, aaBaiapiaH rpadukiapra Ba xoka3o. lIyHuHT yuyH,
OepuwiiraH MabJIyMOTHUHI HCTalraH (Gopmysiacd €Kd TOMIIUPU\MIATH y3rapuil mry 3axoTu Oapya y3apo Go\naHran oObekTiIap
3aHXHPH OYHNYa MacaJaHu KaiTa UILIAHUIINTa 0JINO KeaIu.

MathCAD nuHr kupuTiiran pynkousuiapu. Kupuruiran gyHkousiap KaTreropusiiapu.

MathCAD na kuputwirad (yHKIMsUTApHUHT Gapua TypH, (YJapHH HIUIATHIAINIMHE OCOHJIAIITHPHIN MaKCaIu/ia,
aHWKJIAHTaH XOJIaT YIyH Kiacciaapra OYIWHTaH. YapaaH MCTajiraH OUpHHH acocuii MeHioHMHT Beraeka (Insert) 6ymuMuHAHT
®yuxnusa (Function) 6anmn opkanmy yakupuiaanrad Berasurs pynkmuro (Insert Function) auanor nqapyacvHu sKOMITAIITHPHII

OpKaJ amaira ormmpuiad. OyHKIMAHA KAPUTHII MA0IOHMHE XOCHI KNI YIyH UCMH O HHra CHIKOHYA TYTMacHHU OOCHHT.
(2.1. pacm)

Boraeurs PyHELMIO E4
F.areropua F yHKLHK A PyHELHM
Special :I d

Statiztics

Shing

Trigonometric

Truncation and Round-Off
User defined

let Transform ﬂ
Istack[A, B.C...]
Returns an amay formed by placing &, B, C, ... top to bottom. A, B, C, ... d
are arrays having the same number of columng or they are scalars and
vectars.

A

@ | Ok I Beraeka | OrrenHa

2.1.- pacm. BeraBka QyHKIMH HAJIOT OHACH

Boumanummaa dvan auajor AapyacHHHHT BeraButh ¢yHknuw pyiixatugarn Kareropusi ¢ynkumum (Function
Category) ¢yHKUMsI KaTeropwsiCHHH, CYHrpa 3ca-yHr pyiixatgarn Ums ¢ynxmum (Function name) yHHHT HCMH CHYKOHYA
TyrMacHHM OOCHIN OpKaiu OenruiaHanu. Jluanor 1ap9acHHMHT MACTKU KMUCMHIATH MAaTHIN MalZoHAa QYHKIMSHUHT OCpUINIIN
Ba yJapra M30XJap Xakuaa MabIyMoT Oepunanu. busHuHr muconna, B HM A opkaim XOCHJI KWJIMHTAH MAacCHBHU KalTapyBUd
stack(A,B) ¢byrxmmsicn Genrunanrad. A Ba B MaccuBiap Gup XM COHITM YCTYHIIApra 3ra OYIIHIIH IapT.
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Winmum Bapa\ura (yHKIUS [MaGJIOHMHM KUPUTHII yYYH CHYKOHYa KypcaTkmuuHd Beraeka (Insert) ra xenrupu® yam
TyrManu Gocum kepak. Wmrau Bapa\WHHHT BH3Hp TypraH epuia TYJIAUPWIHINM MapT OYiaraH mabnoH maimo 6ymamn. Kym
Xoutap/ia GYHKIUSHUHT GaXKapriinIny yuyH Gomutan\md MablyMOTIapHH Taképnam kepak 6ymamm. Stack(A,B) dyukumscurn
Oaxapuil y4yH,0u3HUHT MUCOJIa, A Ba B MaccuBiapHu aHHUKJIAII Tanad KUIHHA M.

MathCAD na xyiiunard QyHKUMsIAp aHUKIAHTaH:

All (Bce)-6apua dyukimsuiap andaBut TapTudIa KOMIAIITHPHITaH;

.Bessel (Beccens)-Beccenb GyHKumsLapu;

.Complex Numbers-komruiekc comap;

.Differential Equation Solving-nudepeniman TeHrnamManapiu equin GyHKIHsIapH;

.File Access- daitapra mypoxaar GyHKIHsIAPH;

.Fourler Transform-®ypse y3raprupuin GpyHxuusapy;

.Hyperbolik-runepbonuk ¢hyukiusinap;

.Image processing-TacBupiapHH KaiiTa uiuiam QyHKIHIAPH;

.Interpolation and Prediktion-unrepromnsius Ba ONUHAaH alTHII (YHKIUSIIAPH;

.Log and Exponental-norapudmuk Ba s3xcrioHeHIMAN HYHKIHSLIAP;

.Numbers Theory/Combinatorics-connap razapusci Ba KOMOUHATOPHKA (HYHKIHSIIAPH;

.Piecewise Continions-3una Ba maptiaap GyHKUHSIIAPH;

.Probability Density-sxTumosnap 3uire GyHKIHSIIAPH;

.Probability Distribition-sxTumosnnap rakcumoTr GyHKIHSIAPH;

.Random Numbers-raconuduii connap byHkuusinapu;

.Regression and Smotning-perpeccus Ba Tekucnam GyHKIHUAIAPH;

.Sorting —copruposka (capananr) QyHKIHIAPH;

.Special-maxcyc dpyukuumsiap;

.Statistics —craTutukc QyHKIMANAD;

.Trigonometric-rpuronamMeTpuk QyHKIHSIAD;

.Truncation and Round-Off-sxmumiam Ba con KucMu GHIIaH HIUTAIT (YHKIUSIAPH;

.Vector and Matrix-sekrop Ba MaTpuiianap busan unuiam GyHKIHAIAPH.

Tunepbonux pynkuyusnap

acosh(z)-teckapu runepOoIHK KOCHHYC. asech(z)-reckapu runepOOIUK CeKaHC.
acoth(z)-reckapu runep6oJIMK KOTAHTEHC. asinh(z)-reckapu runepOOIMK CHHYC.
acsch(z)-reckapu runepOOIMK KOCEKAHC. atanh(z)-reckapu runep6oJIMK TaHI€HC.

DyHKIHS WIUTALIN HATIKACH OYITHO Z KOMILIEKC COHMHHHT XaKUKHIl KHCMH XHCOOIaHa 1.
sinh(z)-runep6onux cunyc: sinh(x) x (€*- e™)/2.
cosh(z)-runep6osuk kocunyc: cosh(x) k (e* +e™)/2.
tanh(z)-runepGonuk ranrenc: tanh(x) x (e*-e-)/(e*+e-").
sech(z)-runep6onuk cexanc: sech(x) k | / cosh(x).
csch(z)-runep6onuk kocekanc: ¢sch(x) k | / sinh(x).
coth(z)-runep6onuk koranresc: coth(x) k 1 / tanh(x).
APryMeHT X cKaysip OyJuIIm Kepaxk.

Jlozapugmuk éa sxkcnonenyuan ynkyusanap

exp (z)- z napaxara KyTapuITaH € COHH.

log (z[b])-b acocnu z vunr norapudmu; arap b tymmpuiran 6yica, acocu 10 6ynamu.

In(z)- e acocnu z Hunr norapudu (Z HUHT HATYpaJ Jorapudmu).

Z apryMeHT CKalsip Ba yI4aMcH3 COH KuiiMaTura sra Oynuinn kepak. 10g Ba In dyHkuumsinapu yuyH Z apryMeHT HOJIaH
(bapkim OynuIIM Kepax.

Z apryMeHTHUHT KOMIUIEKC KAHMATIapH yIyH JorapuMuK GpyHKIHANAp KAHMATIApHHH acOCHi OY\NHIaH YaKupUIIaIi:

In(@)xIn(|Z| )+ i arg(2).

Tpuzonamempux ¢ynkyuanap

sin (z)-cunyc. sec (z)- cekaHc.
COs (z)-kocuHyC. csc (z)-xocexaHc.
tan (z)-ranrexc. cot (z)-xoraHreHc.

Manna 1y QyHKuusiap yuyH Z apryMeHT (XaKMK{i, KOMIUIEKC KM MaBXyM) pajdaHiapia aHMKJIAHIaH COH OYuiM
kepak. Kommexc connap yayH sin(z),cos(z),tan(z) xyiunaru ¢popmynanap OuiaH aHHKIaHaIH:
sin(z)x(e"-e™)/2i;
cos(@(e™+e )2
tan(z)x(e"”-e")/((e"+e™)i).
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asin(z)- reckapu TPUTOHAMETPHUK CHHYC. acsc(z)- Teckapu TPUTOHAMETPHK KOCEKAHC.
acos(z)- Teckapu TPUTOHAMETPHK KOCHHYC. acot(z)- Teckapu TPUrOHAMETPHK KOTAHTEHC.
asec(z)- Teckapy TPUIOHAMETPHUK CEKAHC. atan(z)- Teckapu TpUroOHAMETPUK TAHTEHC.

asin(z),atan(z),asec(z),acot(z)-z xakukuii con 6yranna, GypuakiapHu paauaHIapaa 7t Ba /2 opaiukaa Kairtapami.
acos(z)-z xakukuil coH Oynranaa, Oypuakinapuu pagnannapaa 0 Ba T Opanukaa Kairapuiaim.
Komnnexc connap gpynxkyuanapu

arg(z)- OypuakiaapHU pajuaniIapaa X XaKUKUi YKIaH TO Z KOMIUIEKC COHUTava aHUKIalIu.

csgn(z)-arap z k 0 6¥ca, Ouu, arap Re(z)>0 éxu (Re(z)x0 Ba Im(z)>0) 6¥nca, 11u Ba akc xonaa -1 Hu KalTapaau.
IM(z)- z koMIIeKC COHMHUHT MaBXyM KHCMUHH a)XpaTai.

Re(z)- z komIieKe COHMHUHT XaKUKU# KHCMHHHU aXpaTaju.

signum(z)-arap z k 0 6¥ca,] HE Ba akc xoima Z /|Z| HH KaiTapaiu.

HAxnumnaw 6a coHHUHZ KUCMU OYiluYa uwiiawl GyHKyusaaapu.

ceil(x) - X ra TeHr éku KaTTa SHT KMYKUK OYTYHHH KaiiTapaau. X COHH XaKUKUil OYIHIIN Kepak:
ceil (15.7) x 16 ceil(-3.9) x -3

floor(x)- X ra TeHT éku KMYIKK SHT KaTTa OYTYHHH Kaitapaau .X COHM XaKUKUi OYIIMIIN Kepak:
floor(15.7) x 15 floor(-3.9) x -4

round (X,n)- X XaKUKHii COHMHH YHJIMK HYKTAaCHAAH YHT TOMOHra N Oeiruraya sxJIuTiIaniam.
Arap n Tymupunmm6 KongupruiraH Oyinca, X OupuHumM OyTyH coHTada sximuTiaaHagu. Arap N<O Oymnca, YHIMK HyKTacHIaH daIl
TOMOHTA N, OeNruraya sXJauTaaHagu.
round(15.71346,3)x15.713
round(15.71346)k16
round(1315.71346,-2)k1.3*10°
trunk(X)-x xakukuii COHUHUHT, KACP KUCMUHH HYKOTraH X0J/1a, OyTYH KHCMH KalTapuiaau:
trunk (15.7)x 15
trunk(-3.9)x -3

“ Malhcad Professional - [peim]

|a] ®afn Npaeea Bun Berasra Popsr Marerianes Corsponbres mareranecs Ouss  MNossows =[] x|
D-SESRY =R <« T mu= |20 Al ] @¢
{[Momai Efeuia Ao A Bru =22s = @BFE=2rDsn
BHPHHYH TapTHOAH XOCHAA OAHLO AHHE HHTSIPAA OAHLII g - = i'
4 con(y)" = =cox(y)" o snly) e a sin cos tan In log i i% = r
dy oaLy) [x 1) 124 ., oMW : n I B
T g — b -k . T o e
IapIHOAH XOCHAAQ OAHIN 4 @ L) X u +3
3 Ho L
cos(X) — smi) AHHE HHICIpah OAHIIT . S
e . % 456 x TR
[x':-:.|dx13 =123+ 2 E = A
Aurunguryu GRURAqu N i Rl = = v 9
z . I
L I - v 1 i JeKCH3 COHAH KYTaATYBYHAAD
— i n K{IaATMAAADHHEHE AHHEAAIT T
n=1 n=]
MabAyM HYETaA2 OYHKIHS P+d .. TE+2.9 - == Modifiers
YerapacHEHEH aHHEAALL I1 2 TR foat  complex  assume

. z "

s s0okve simplify  substiute
B —— =1 YeKTH COHAH K{TAaRTYBUHAAD factor mipand  coeffs
0 = K¥maATMAaAAPHHE AHHEAAIT

collect senes parfrac
MabAYM HYETaAQ HYHKOHEA

X -
YerapaCHHH aHHEAALT l—I |:r_.' . 1.1 S Txai-3 Fix+1l+d .l'nuﬂu -Ilnllti - rans
1 F-d-TA+d invfourier inviaplace im@trans
" n = w' = Inl =

Em I‘L*llx = exp(l)
=0

MabayM HYETaAa (hYHKIHS
YerapacHHHE aHHEAAL

(1) -1
bm ']'.If||— -+ —a
=0 5) &

o o

2.2. pacm. Bav3u onepamopnapuu uwinamzan xX0a0a Xucoonamnapuu daxcapuuiea 0oup Mucos
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v Tonwupux

+yinnaru xucoOnamnapHd OaskapuHT:

e  XOCHJIaHU aHHUKJIAII e llHTerpasn aHUKJIAHCUH

=3
. 2 ,
y=SINX+1g“X yuyHy'Hu [2x3+%,l'ﬂjdx
Z= e2X+3 + COS X yuyH AR 1
e  lHTerpan aHUKIAHCUH 1 e
3 2
¥ —2hx+6
j\/x2+2x—3dx J
2 e Kymaiitma Ba iiu\uHIU aHUKJIAHCUH
2xdx 5
x? +35-3 o2 1+ 1)
e UYerapanap aHUKJIAHCHH nel
25 tan®)
2%+ -3
x> 1 II T+ 05
1 b
x 11 .
i [)] 3 som )
r—=3t 2
n=3 n
1
- Xucobnanr HaTHKaJapH SXJTUTIAHCHH.
L+t

i3~ T-25-x

Hasopart casonnapu:

+annait KWInd KUPUTWITaH ONEPATOPHHU YPHATUII MYMKHH?
OYHKIUSITAPHUHT ACOCHH KaTeroprsylapHu caHaO YTHHT.
3. DOyHKUMAHU KaHIal KIIHO YpHATHII MyMKHH?

N

111 nab6aparopust num
HNxxu yryamiim Ba 103714 rpapuKIapHE XO0CHJI KUTHII

Mumnunr makeagun: MathCAD myxuTraa TeKuCIUKIard rpadukiiap Ba GpazoBuii JuarpaMMaiapHi
TY3UIIHU YpraHUIL.

Na6opatopusa uwmHu baxapui ycnybu:

10. VinHWHT Ha3apyuii KACMH UINK OWIaH TaHUIIYB: J(narpaMMa acbo0map maHeIu acocuii OyHpyKIapHA YPraHHuILL.

11. V3 BapHaHTH HOMEPHHIH3Ta MOC TOMIINPUKHH TAHIIALL.
12. +yiiparnnapiaH Takuil TONTaH XMCOOOTHU OaXkapuii:
e  J1abopaToOpUs UIIN KOHCIIEKTH;
e  Qaxapwira TONIIMPHK HATHXKACH OHJIaH.
13. Hazopart caBosutapra »aBo0 Oepuii.

Hasapuii TywyHTUpULLNap

I'paduxa THIMHU TaHIAIT

Huarpara... B

OyHKIUSIHA YPHATHIITHN UKKU YCYJIa aMalra OMIHPHUII MyMKHH.

1 ycyn. MaremaTuka ac6o0ap nmaHenuaa ’a|°£ epaghuxa acbobrap nanenu TyrMacuHu OOCHHT [ ﬁ %

UIIYU Bapo\m[a nanmo 6}“/nquI/1 JuarpaMma naHeau OYMJIaau. @ @
£l

14 iy - 5=

Ba



2 ycyn. Acocuii MeHIOHUHT Bemaska 6Yimvu nana rpaduk 6ana maino 0ymysum (3.1 pacM) MEHIOHH YaKUPUIITHA aMalra
omupanu. ['padukiaapHE Ty3aTHIIZard Malgo OYIyBUYM MEHIO TYpNH THIUIA

b5 %Y KoopauHaTeltE rpaduKIapHA TY3aTUITHUHT OMp KaTop OYIIMM JIapUHU Y3 WIHTa OJIAJIH.

@ MonApHEIE KOOpQMHETEI Chrl+7 e X-Y koopaumnara éxu Shift+@ tyrmanap xomOuHanwsicuHu —GoCHUII
JeKapTOBa rpaMKMHK TY3HIIHN aMaira OLIUPaIH;

Mactep 30 Koopaunar .. o Tloasipuye koopaunaty (X-Y Plot) éku Ctrl+7 tyrmanap xoMOHHANMSICHHA

Gocu mossip rpaduKaHK TY3HIIHH aMalra OlIHPaIy;

Bt e i Elil=2 e  Macrep 3Dp I:coqz)pzlnHaTy ...(3d Plot Wizarr()J...) - rpadUKIapHU KYpPHUII

Konmypel Koopaunar Ctrl+5 JIMAJIOT JAPYaCUHH YaKUPALH;

L 3D PasSipocarhbie koopauHaTe: e Buemnue koopaunaty (suzface plot) éxku Ctrl+2 ryrmManap KOMOMHAIMSCHHA

iy 30 Koopamnare 0ocHIII KOHTYPJTH rpaQUKIApHH TY3UIITHHA aMara OLIHPaIi;

%% Koopa, none BeKTopa e 3D pasépocannye wkoopaumuaty (3Dscarter Plot) mykramu rpaduxmapan

TY3HULIHA aMajra OIIHPa/Ii;

e 3D koopaunary (3D bar plot) - crepxunnu rpadukiapHu TY3WIIHU amaira
OLIMPAJIH;

o Kourypuyje moas Bekropa (Vector Feeld Plot) — Bexropmap wmaiimonu

KypUHHUIIAArY Tpa(UKIapHU TY3HIIHN aMalira OINpaIn;

3.1 pacum. I'paduk Ty3umarunaiino 6yayBuu
MEHIO

Hxku yaryamiu rpadukIapHy Ty3HII

X-V plot (aBymepnyii rpadux) 6ynumunu Tannam Eku Shift +@ Tyrmanap koMOHHAIMACHHU OOCHII JAKapT KOOPAUHAT
cHCTeMacH/la NKKY YIT4aMiId [Ia0JIOHU XOCHI KUy,

MathCAD cucremacumarn rpaduiiap XyXOKaTIapHH TaxpHpiall jJapyacuaa Typiad KHAMamiapra sra OYiumm Ba
xapakariaanuiid MymMkuH. MathCADHusr JlexkapT Ba mojisp KOOPAMHAT CHCTEMajapuaa KYNpOK TapKairaH TrpadHkiap
GYHKUMSTAPHUHT WITapyuaaH OepriIMaraHiurd Ba Oo\IaHMaraH y3rapyBuwiiap paHTJIapHHHM XOCWJ KHJIMIIHH COAJA Ba JKyaAa
KyJdail ycyianmapuHu xucobra oiagu. WMkku ymyammu uctairad f(x) GyHKOUSHM Ty3HII y4yH yJapHHHT MIA0JOHWHHM YHKAPHUII
J103uM. MHCOJI yuyH, UIIYK Bapoo\ura nojsip rpaduka mabnonuan ynkapuin yuyH Ctrl+7 tyrmanap xkoMOMHAIUSCHHE GOCHII
kepak. lllynnan cyHr, opanHaTa YKu EHHUIA JKOMIAITaH MeTKaga QYHKIMA HOMUHH, abciicca YK €HUIA JKOMIaITal MeTKaaa
¢byukuumst aprymeHTHHH (60K GYMaraH y3rapyBud X HE) KypcaTiHr (3.2 pacm):

=* Mathcad Professional - [Untitled:1]

|G] Fain MNpaeea Bua Beraema Popmar Maremariea Cumsonesss matemarues Osbs  MNosows =|81x
D-zd S&QA¥| B o=  mo=|ee Ao =0T
[Nomal =][na e B rulss=E it BAEH=[2EDam
(X-Y Plof) MxxH BUTARTH TP A HKHH TYSHIE i'

snfx) : AATT An AHIAR,. THEM1EE
% Eocmgr, Mroommm  maporman Grap [rTpadms)
acfofaap maEeam madiao Gieaam. Hdopp
[bvERrOER] HomeE B4 EdofaEE JEEHE HEPETED
1 . - - a OPEAAE HEEE ¥AWMAE rpadhdr TyIiEAlrE. Emsmp
F 10 [REaEs EpecTEa] HE rapdER  TVSHD  woiiEra
\ HEATADEET. Gmph [rpadms)] acBobap DaEsAT2ATE
AEHADTOEA TpAlEHAD TACEED TYTMACHEE OOCEET.
I'padmr  TysEm  mabaoEE  oDalao Giaaam
m OpAEEAT FREMME MeTRapa mdor [(SeEROEA
HOMEHE FBE[ETEHT. AfcrEcca  JFRE EHEAATH
flx) ! 1 METHAAL SOFAEE, Gifararas jErapyETEEE
f \ — wEpETREr. B Tymeams SocgET,
LN \ “nd BETa rpadmEesa Gop Hewm
l h J \ Fy COFPAAHEIOMDEE Tdoasim yOyH OPATHATA FHE
o v SHEAATH MeTRaAd Boaarap HOMAADH ESDPTYALID
OPRAAE HETMA— RET EOpETEAMAL. Maraam
wROpEAeR, Oopapn OFAMATAH JHMpYETEMDP FIyE
0.3 ! - - XAM TARDODAAHAAE, PaRAT ASCOECCA FHE EDAATH
- . METH] EYE. ASRAPTOER TpadEr  mabSAcEEEE
TERADELT ¥EyE Shfl+2 mymrasap moMAEEADEA GEE
XM EULATELT MYMEEE.

KT} LIJ
Press F1 for help. AUTO HUM [Page 1
3.2 pacm. Hkku ynuamnu zpagpuxnu my3uut.

fiix) =

bup Heura Go\nanunuiap 6uta rpadukaa TY3UIT MyMKAH. BYHHHT yayH MOC (QYHKIMSUTAPHH BEPTHKAT YK(OpAHHATA YKH)
EHUIaTH MeTKara KHPUTHHT, QYHIFUIap HOMAHH aKpaTHHT, BEpryiuiap OpKaJIX amaira omupmwiagd. ['padukiap Typiau THIUH Ba
paHryIap OpKaIH TY3HJIaIH.

MathCADma rapdukiap BeKTOpIIap Ba MaTpUIaiap OPKalId Ty3MIaau. Xap OUp MaTpuIla 3JIEMEHTHIa ATOXHIA HYKTa MOC
kemaan. Mkku Ymuamu rpadukaaru xap Oup Hykra Y3uHMHT X Ba yKf(X) KoopmuHaTamapu OwiiaH xapaktepiaHaau, Oy epaa X-
HyKTa a0cumccacy, y-HUHr opaumHatacu. Hykramap Oup-Oupu OWiiaH Typiu YM3HKIAp OpKaiu (IIYHKTHpP, TYJIHK Ba XOKa3o0)
oupramtapuiaan. ['padukHuar Oounutan\uy (TYTYHIH) HyKTalapd TYK paHIJIH HyKTanap, KBajpardaiap, Aoupadanap Ba
XO0Ka30J1ap OPKaJId KypCaTHIIUIIA MyMKUH.

Mertkanapra XapakaTJaHWII y4yH KYPCOPHHM XapakaTJaHTHPHII TyrMmajiapiaH (olpanaHum €KW CHYKOHYA Eplramuia
OupmaHUra METKaHU TaHJIAIl MyMKHH, SPHA CHYKOHYA KYPCATKUIMHN KEPAKIN METKara KeJITHpHO, Jar TyrMaHd OOCHII KOs
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Uetkn wMeTkamap abcmmcca Ba OpAWHATAIMPUHUHT derapaBuit
KMIMATIApUHK KYPCATULI YYYH XU3MAT KWIAAU, SbHU yIap rpa@UKHUHT
Oeu7 | Creer | Apasiu | Mo ywosuarun | MaciuTabnapunu  Oeirunaigu. Arap Oy MeTKamap —TYJAMpUIMaca,

ew s Deu'y: KOOPJMHATA YKIApU MacIuTabaapM aBTOMATHK DAaBHUINAA YpHATHIAMM.

Formatting Currently Selected X-Y Plot

u ™ MepH. Munsiika OnavHAaH aBTOMAaTHK MacluTadiam CYHrpa 3ca MacIiTaOHHM KepakJIUTura
[ MuHun Cetem [ MuHmd Cetrm 5‘73FapTI/IpI/IHI TaBCU KUJIMHAOU.

Il [poHyrepoEaTE I~ [MpoHymepoEaTE ABTOMAaTHK XHCOOIAIT pexumMuaga Fpa(l)I/IKHI/I TY3UIl Y4YH KYpCOpHU
IV Aero. Macwrad, IV AgTo. Macwrat, rpaguk 0OBEKTH TAaIIKAPHCUTA KENTHPHII JIO3UM. +YIIa XUcoOIauIapHu

[T Mokasate Mapkeper | Mokasars Mapkepe:
¥ &ero. Pewerka W &et0. Pewerka
Yucno ENETOK pEWETEM:  HMWCAD KAETOK PELWETKM:

P i

Oaxcapui pexxumua uiiam yayH F9 ryrmacu 6ocunanu. bepuirannapan
rpaduk TMapaMeTHUpIapd OPKAIM Y3TrapTUPHII JO3UM. ByHHMHT yu4yH,
rpaKHU TaHJIAII BAa YHH CHYKOHYA KYypCOPHH JOoMpadara ypHaTHO, yar
TyrMayaHd MKKH Mapra Oocuimm kepak. AHHa ImyHaa Formatting

Crudse Oced currently selected x-y Plot (tammanrad X-y TpaQUrHHHHT SKOPHi
ﬁ B nouHeIr (opMaTnam) WKUK YrT9aMiau TapQUTH MapaMeTHUpIapUHH Y3rapTHPHUII
/ E';ze”“”& I Pastoie Beca nuarnor Aapua naino 6ynamu. (3.3 pacm)

Formatting currently selected x-y Plot nuanor mapuacuuu Goinka

Hyn OwiaH XaM 4YMKapuil MyMKHH. ['paduk napuacupa CHYKOHYA YHT
Ok | OTreHa | HIJHMEHHTbl Crpaeka | tyrmacuun Gocunr. Konmekcrra Oo\imk MeHro maimo O6ymaam, yHna

Format... (popmarnamr) Gaunau yeptwiaau. Formatting current selected x-
3.3 pacw. Formatting currently selected X-Y Plot astor yv Plot nuamor mapuacu rpaduk peKMMUHM TaHJIaWauran Oaiipo\uaap
napuack TYIUIAMHUJaH TalIKHI TOTIa/IU:
e Log scale (;morapudmux mkana) — YK Oyitnda norapuMUK MIKanaHu

VpHaTuL;

Grid lines (un3uknap cexracu) — YK Oyitnda €paMun YU3UKIAPHH YPHATHIIL,

Numbered (HomepiaHraH)- YKHE HOMEpIIAII,

Autoscale (aBromaritab)- YKHU aBTOMAIITAOAIIT;

Show markers mapkepiamau KypcaTuii - YK Oyitnda MeTKanapHu KYpCaTHI PeKUMHUHY Y PHATHIIL,

Avto grid (aBroceTka)- K GYiinua aBTOCETKaHH YPHATHIIT,

Number of grids (cetka ynuamu)- Yk Oyiinua ceTka yIuaMUHN YPHATHILL,

Equal scales (tenr maciuTab)- Yk Oyiinya TeHr MacuTabiapHu YPHATHIIL,

Formatting currently selected X-Y Plot muanor map4acu, myHHHTIEK OGUp KaTop Tpad¥K YKIApH TACBUPH CHPTHHH
TaHJIALl Y3rapTUPrU4IapHy §3 UUUra oyajau:
e Boxed (o6pammanrtipuiin)- TpadUKHE paMKaja YKIApCH3 THKAPHIIL;
e Crossed (Ykmap Gunan)- rpaguKHA paMKacu3 Ba YKiIap OWIIaH YHKaApaIn;
e None (xeu Hapca)- TpadUKHI paMKacH3 Ba YKJIapCH3 YUKAPaIH.

I'padukaN XyxoKaT UIIYH MaiinoHu Oyitmda XapakaTIaHTHPHUII MyMKHH. ByHUHT ydyH, CHUKOHYA Yall TyTMAacHHU OOCHII
opkainy, rpadukHu O6enrunab onui kepak. Hatnkana, rpadMKHA TYIMK KoIUularal pamka xocui 6ynanu. lllynnan cyHr, cuukoH4a
KYpCaTKMYMHK paMKara TY\puianr, KadoH O0apMOKYa TAacBUPH KadT maiimo Oyiaca, CHUKOHYA Yam TYTMAaCHHH OOCHHT Ba YHH
yuuiad Typras xoJjja CHYKOHYa OniaH rpaMKHU XaM XapakaTIaHTUPHUHT.

IlyHuHrIeK, CHYKOHYA KYpCaTKMYMHHM TpaduK SKUHUra KenTHpuO Ba yam TyrMaHud OocraH XoJjija AuaroHan Oyiinua
rpadMK TOMOH CHYKOHYAHU XapakaTiaHTUpHII MyMKuH. Kypcop, myHKTHp Yu3uKIapuaaH ubopar ty\pu TYpT Oypuak Xoauaard
OCJITHIIAaHMII COXaHHW KypcaTta OOIUIaian. +a4OHKM aHa Iy coXa rpaMKHH TyJa KoIulaca Ba Y IMYHKTHP XOJUIArd TY\pu TypT
Oypuak OWJIaH SrajulaHCariHa CHYKOHYA TyTMAacHHU KyHnoO robopumr kepak. ['paduk Genrunanany, GakaT IyHKTHP paMKa OMIIaH.
CyHrpa rpaduk KypcopHH, Irpaduk coxaHu OenrmnoBdH, pamkara Kenrupanu. lllyHaa Kypcop TacBHpH y3rapaan Ba y KHYKHHA
KM3WI KpecTdya ypHHATa 0apMOK TacBUpHM KadTra ainaHagu. DHIM CHYKOHYA Yall TYTMacHHH 00CHO TypHO XapakaTIaHTHpPCakK, y
xonma rpaduK MaOIoHN TYNaduriuda oifHa Oyiinmua xapakaTiaHaad. YHHU Kepakiid jKoWra YpHATHO, CHIKOHYA TYTMACHHH KyHnHO
ro0opuHr. ['paduk sHrHU x)oiiga maimo Oynamm.

Pacm ynuamnapunu y3rapTHpUII yuyH rpadMK KypCOPHHH pPaMKaJard Maxcyc MeTKara aHUKJIWK OWJIaH KeNTHPUIUILIH
kepak. by MeTkamap kmukuHa Kopa TYpT Oypduaxnap KypuHHmIpaa Oymaaud. Ymly Xoiga Kypcop TacBHpH, Kaiicu HyHaiumiga
rpaduk YIr4aMUHU Y3rapTHPHUIIHU KYpcaTyBYH, MKKA TOMOHJIaMa CTpeJikara anMamTupuiaan. CHYKkoH4Ya yarn TyrMacuHH OOCHII
OpKald MOC TOMOHHHHU €KH pacuM MIabJIoHM OypuyarvHH dSrajjiall Ba TYIMaHH KYHuO ro0opmaraH Xoiyifa IaOIoH paMKacHHH
yy3u €KUM CUKUII MyMKUH. TyrMada Kyinb rob6opuirad, pacuM SIHIH yadamiapra aiaMaiiagd. I'paduk youamnapuay BepTHKAI,
TOPU30HTAJl Ba AMAaroHal MyHanuuiapja y3rapTUPWIMIIN MyMKHH.

I'padpukan wctanran Oenrwram kypuHummaa F3 Tyrmanu Oocumn rpadukKHA MabIyMOTIapHH ajJMalITHpHII Oydepura
106opanu. Kypcopuu saru xoiira cypuod Ba F4 Tyrmanu 6ocn6 rpadukHE Y1Ia skoira YpHaTHIT MyMKHH.

I'paduk HOMIHE Ba e3yBH X Ba Y YKIapura KHPUTHII KyHHIarMIapHA aMajra OIIHPHINN Kepak:

e rpaduk coxacuma CHYKOHYA Yall TYTMACHHH MKKH Maprta Gocuar. Formatting currently selected x-y plot ukku yraamiu
rpaduK mapaMeTupIapuHH Y3rapTHPHII THAIIOT JapyacH maiino 0yiany;

o Labels 6anaunu Tannanr Ba Title (capnaBxa) 6ynuMugaru MaTH MailfoHUTa HOMHHH KUPUTHHT;

e capiaBxa rpaduK ycTHra ek Tarura xoitamtupuin yayH Title 6ymumugaru  Above (ycrura) eku Below (tarura)
y3rapTHpruwiapy goupadaiapHy YSpTHHT;

o Title 6ymumugaru Show title (capnaBxanu kypcaTuin) 6alipOKIaCHHH YSPTHHT;
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e  e3yBJApHM KUPUTHII Ba MOC MaTH Maijomiapura yigapHd Tymdpum yayr AXxis habels (Yxkmap 6yiinua esysmap)

oymummuaara X-Axis Ba Y-AXis GaiipoKyaaapuHu YEPTHHT;
e  OK TyrmMacuHHU YEpTHHT;

EsyBnapuu pyc TMAMaa amaira OMMpPMII Y9yH MOC IPUGT TyrMaNapuHU MIIATHII TO3MM. MaTHHYM KUPHTHII KapacHHIa

mpHQTHH Y3rapTHPHIL MYMKHH 3Mac.

TexkucauKk rpaQMruHy Ty3HII

Surface (texucnuk rpadurn) 6ynumu eku Ctrl+2 tyrmanmapu koMOHHAUMSICH GOCHII YYyH Yid4amin TpadUKHH TY3HII
mrabonuHn Xocunn Kmwiaad (3.4 pacm). Z(X,Y) Tekuciaurun rpadUriHHU TY3HIIIAH OJIUH YIapHU HacTiaad M marpuianunr Z

OpAMHATACH KYPHHUIIH/A TACBUPIIALI JIO3UM.

. Mathcad Profezzional -

[gvaph]
|E] Pain MNpaska Bua Boraera Fopriar  Maremaruka CimBonbHad matemarka Orkka  Momowe

D-sHd 8RY + =@« |7t mo=s 28 Ao z]&@¢®
e e =is zu = B+ [ = [ <F T ap @

INon'r-aJ

Texnenx rpadurinm vz (Surface Plot)

I &
@ 4 [

Mix,¥) = cosx + 9
pa.cbmc a.cﬁoﬁ.rﬂp

Wﬁmqn Baparn,qa
maHerd ODaiEse  OFaaad. MERO Fhagadan

TYSHAYEIH Whoaa [DyHEmEs HoMH  Ea
BPo/EHEHT  VAMHM KHPWHTHHT. DBH3HpHHA
[KH2dn  KpecTdd) rpadHl  TYRHID epHra
¥pHATHHr. [pacdim ac6oShdD TAHE AHAATH
TEKHCAHE TAcEHDANE TYTMAHKE  9eDTHHT.
Harumaad, TeKHCAMK TIpabHKHHEE TY2 MO
mabAoHH Oafpe OFaaald. OpadHATA  FEH
EHHAATH METHATE Whopd [(DYHKIME HOMIHIA
KHDOTHHT. ABOHCCcA ¥HEME TATMAATH MeTKAara

yHKOMA HOMUMI KMPMTMHT. PY, TYTMARE,

SoCHHE,
TeKHECAMNE rpabh T TIa6 A0 HITHIT
YHKAP I FIVH 2 TYTMAAID

KOMSHHANHACHHE KAM MIIAST HIT MyMEMH.

Press F1 for help

-

AUTO NUM |Page 1 &

3.4 pacm. Texucnux zpagpueunu mysuw.

laGnoHHuHr 4Yanm mact Oypyarumga M MaTpULIAQHM KHPHUTHII METKAacH >KOWamraH. Y4 YIYOBIM TEKHCIUKIAPHU
TacBUpiam Kymiab dakroprapra 6o\muk: Ty3ui Maciutabu, YKka Huc6atan urypaHu Oypuin Oypyard, KYpuHMac YH3HKIapHH

Popmar 3-D Koopaunar
3anHui nnaH | CneuvansHe I HononHurensHo I [uickPlot Data
D6wKe Ocu I MNoAeneH1e I OceewEHUE | 3aronosok
[ aTo T o —

Crune Oced

Megopor: [0 ?
HarnoH: Iﬂ
Crpyy.: Iﬂ
M acwad: |1—

Koopawnare 1 |
P % BHel. Koopa.

BrigecTu kak: K.oHTYpEI Koopa.

" MNepumerp
& Uran

" Her
[T PaeHeie Bece

K.aopel
W Mokazare Fp T

[ Mokrazars Gnok [

" Koopd. nondA BekTopa
" Koopg. peweTiwq

" HayaneHee Yo " Coeg, Koopa.
0k I OTrieHa [ PR HMTE: Cnpaeka

3.5. pacm. @opmam 3-D Koopounam ouanoz dapuacu

OJMO TaluIaIl aJrTOPUTMUHK MIUIATUII KM YHU pajl STHII,
(dyKuMoHan OYSIIHU WITATHII Ba XOKa30.

I'paduk, ¢axkarruHa Qurypa  OasaHAIHKIApU
KOOpJIMHATATApUAaH TAIIKWI TONTAaH MaTpHLalap acocuzaa
Ty3WITaHIuru cababmu, amanma X Ba Y VKimapu Oyiinda
XaKAKWA MacmTabjiapu HOAHWK Oylaaw Ba pacMaa yjap
kyimnmaiiqun. Iy Ownanm Owmpra, ¢urypanudar Tabuit
KypuHUIIUTa dra Oynmumu Ba (asoma Kepakiawm YpUHU
sratami - yuyH X Ba Y BEKTOpJIADHUHT  XOCHJI
KWIMHULIMHE Ky3aTuO TypuIl JI03uM. bynap Kepakiu
KYpUHUIIAArH y4 Yirdamid ¢a3ona Te3ga rpapuk XOCHII
KWINIIHY OMp MyHYa KUHHHIIAIITHPAIH.

Bouman\ud rpaduk mapaMeTuprapu  Y3rapTHpPHLI
MYMKHH. ByHMHr yuyH rpadukHM Oenrujam Ba YHH
CHUYKOHYA KypCOPH cOXacura ypHaTuO, 4am TYrMaHH HKKH
MapTa 6ocunr. @opmart 3-D Koopaunar muamor napdacu
maiito 6ymamm (3.5. pacm). Plot | Display as rpaguk
maHenua y3raptupriad Surface mosuiuscura YpHaTHIA .
3-D Plot Format mauamor maovacu cakKu3Ta aHHKJIATAUIIAp
Ba TpaQuK TYy3WII pEXUMIAPHHHM TAaHIAIl YIyH KyTIiad
GalipokuanapgaH TalIKua Tomaau. Xo3up 3.5. pacmaa
kypcatunran  General  (Ymymwuit) Homumm  OupruHa

AQHUKJIAHTMYHU KYpuO yuKuin OWiaH verapajgaHamu3. View



(TTocmotpetp) 6Ymumumaru (0, 35, -10) GupuHUN coHmap KOMIUIEKTH (azojard Tpaduk Kaiich Oypuyak OCTHIA KYPHHUIIHHA
OmTUpaIy.
Axes Style (ctuip oceit) 6yaumuaa GUp KaTOp Y3rapTUpru<iap Ba rpadWK TACBUPIAPH YIdaMilapy CTHIIMHHU TaHJIAII
OalipoKyanapy >KonIaIan:
Perimeter (Ilepumertp) - rpaduk yruamaapuHu nepuMeTpu OYiiinya dnKapaim.
Coner (Yromn) - rpaduk yauamnapiHu ykaapu Oyiiindya duKapasi.
None (Huuero) - rpadukHy ¥raamuapcn3 napaMeTupiapy Ba YKiapu Oyinua yukapaii.
Equal Scales (PaBuyii Mmaciuitab) - rpadukay yKaap Oyiinya TeHr MaciuTadiaapaa YpHaTHIAIH.
Frames (pamku) - 6ananaa rpaguKHE 0OpaMIIaHUIIN aHUKJIAHATIH.
Show Border (mokasarts rpaHuity) - rpa@UKHA dyerapaiapuHid KypcaTaH.
Show Box (mokasats o6pamiieH¥e) - rpaGuKHA MapauIeIoNHIIe ] KYPHHHIIIA KYpcaTain.
I'paduk HOMUHYM KHPUTHUII YIyH KyHuaarmwiap 0axapuiIniin Kepak:
e rpaduK coxacmaa CHYKOHYA dHal TYTMacHMHH WKKH MapTta Oocum. ®opmart 3-D koopamHar 3 ymuamumm rpadpux
TapaMeTpIapiHA Y3TapTUPHII TUAJIOT JapyacH Haiao 0ymany,
e Title (3aromoBok) kypunumnau Tarwaanr Ba Graph Title (3aronoBok rpaduka) 6aHIu MaTH MaigoHUTa TpapUK HOMUHA
KUPUTHHT;
e Graph Title 6anguuuar Above (uam), blow (amxe) exu Hide (ckpyTs) y3rapruprudiapu Gaiipokyanapuau rpaduk
ycTura, Tariura €Ki yHu OEpKHUTHIIIA capiiaBXajJapHH KOWIAITHPHUII YIyH YEPTHHT;
e  OK TyrmMacuHHM YepTHHI.
Plod I Display As (I'padux 1. [Toka3zats kak) y3rapruprudiap nanenuaa 3 ymuamiau rpadukHUHT OUpOp GOPMACHHU TaHIIALI
MYMKUH:

Surface Plot (rpaduk mosepxHoCTH)

Data Points (tounyii rpaguk)

Bar Plot (cron6uaryii rpaguk)

Contour Plot (koHTypHYit TpaduK — TeHT GOCKHYIArH YH3UKIIAp)
Vector Field Plot (rpaduk BexTopHOTrO mM0IST)

Patch Plot (rpaduk u3 oTaeabHYX 271€MEHTOB)

3.6. pacmpaa (a3oBuii rpak TaCBUPIAHUIIMHUHT OUp HEYa Typiapu OepuiraH.

ANENENENENEN

M(z,¥) = sin(3) + cos(y)

M M M
I'padHIHE TaCEHPIALIHHHAT I'padHKHH TaCEHPIALTHHHT T'pahHKHH TacRHPITALTHHAT
Data Points (HauamsHb1e Bar Plot (Koopa. permerxH) Patch Plot (Coell. KOOpAHHATEI)
VCIIOBES) TYPH TypH TypPH

3.6. pacm. @aszosuii zpagux maceuparaHumHuUHZ Oup Heua mypaapu.

v Tonwmpux
+yluary co3narn4jiapHy KyJularad Xojiaa rpaduk Ba auarpaMaiapHy TY3HHT.
BapuaHT Ne | UKKH yauaMin rpa)MKHA TY3HII ®a3oBuii rpa¢UKHH Ty3HIN
1 y:\/?+2x+6, x <[0:8] M (X, y) =C0s2x +sin5y
2 y=Vx*+6x-7, xe[212] N(x,y)=x+y?
3 y=X3+ x> +47x+6, xe[L20] D(X, y) = tgx + cos® x
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4 =sin(25x-5), xe[01 X 42y
y =sin( ) €[0:]] Lxy) = +2e
5 y =27xN@D -y 2 10:2] F(x,y) =cos® X +sin?y
6 y — 72—5)(2, X 6[1,16] T(X,y)ZSinX+Cosy
7 25 X2 2
I=—+7x+6, xe[L3] R(X, XY
X2 (xY) 6 8
8 33 7 3 3
f=""Z+—, xe[l525 _ X Y
d X [ ] U (X, y)_(gj +(12]
9 y=(7x+6)2, x [0:70] W (x,y) = 7sin®*x +10cos® y
10 y=65-x>+8x, xe[0;30] V(X y)=tgx+ysiny
11
d =35a+§+7a2, a [0:20] E(x,y)=3/x*+y?
12 k =86In(7x+ 2), X €[0;25] A(X,y) = X2y2
13 a)=3\/7k+8k2, k €[0;5] C(x, y):3 x4+y4
14 k=3a-8a?-9, ac[08] A(X,y) =5%% + 6Y°
o O J(x,y) = 25x* +40y +7

Ha3opat casonnapu:

agrwdE

I'paduknm kKaHnait ycynap Ouiiad Ty3uIl MyMKHH?

Wxku yirgamnu rpadyk Ty3UII TPUHIAIHHYA TYITYHTUPUHT?

Wxxu ymaamiu rpadukHA GOPMATIAMITAPHIN KaHAAH aManTa OImmpHIau?
DazoBuii rpaduK Ty3HII NPUHIUIHHN TYIIyHTHPHUHT?

®Dazouii rpapuKHA HOPMATIAMITHPHUIN KaHAAH amMaira OmHpIIaan?

VI naGapaTopusi Muu
HUdonanu y3raprupuin

HMuanar makcaan: MathCAD myxuTuaa udomaiapHi Y3rapTUPHUIL YCYJIUHH YPraHHMIIL.

Na6opatopusa uwmHu baxapui ycnybu:

14,
15.
16.

17.

WmHUHT Ha3apuil KICMY OWJTaH TAHUIIIHIIL.
CumBoabHas acbobmap maHenm acocuil OyHpyKITaprHN YpraHuII.
+yiparunapiad TAaIIKII TONTaH XUCOOOTHH OaXKapuIIL:
e  jabopaTopws UK KOHCIIEKTH;
e  Qaxapwirad TONIIUPUK HATHKAacH OWJIaH.
Hasopar caBosutapra >xaBo06 6epwuu. Modifiers float

CHHEDNEHEA

—* - —F

o complex  assume
Hasapuii TywyHTUpuLwnap

solve sirmplify
CumsoabHast (Symbolic) ac6o6map nanenn substitute  factar

Symbolik (CumBony) ac606ap maHenu Kyinaara WurupMa TYpT TyrMaaapHU expand coefrs

C¥3-CUMBOJLUTH OTiepatopiap ) ¥3 uuura onaau (4.1-pacwm): collect seties

—

Y3rapTUpHIIHA aMalira OMIMpPUII [AOJNOHWHM dYakupaaud. by mmabnmoHHM KynuH4a

HYHanTHpUIraH YHra CTpelka TacBHpIM TyrmMa, OJIAMH CHMBOJUIM patfrac fourier

laplace frans

19 imfourier  invlaplace
invztrans Mt —

Ml — [m] —

(xanuTiu

CHMBOJIIIN



YMKAPHIIHUHT COfJIa oreparopu ae0 xam Homuanaau. [la6nonn yakupuman Ctri+.(Hykra) Tyrmanap KOMOHHAIIMSACHHHA GOCHII
OpKaJIK XaM OakapuIll MyMKHH;

- —
VHra HyHAITHPIITAaH Ba CTPEJIKa OJIAHIA METKA TaCBUPIH TyrMa npoJalapHu KHPHUTHUII MIa0JOHUHN YaKUpaan. YHU

KYITHUHYa CHUMBOJUIH YMKAPUIITHUHT KCHTaUTHPHUIITaH oTepaTopu ae6 xam Homnanaan. Udonamapuu xkupurummaun Ctrl + Shift + .
(HyKTa) TyrMajgap KOMOMHAIMSCHHN OOCHII OpPKAJTK XaM Oa’kapHIll MyMKHH;

Modifiers Modifiers kanuT cy3nu TyrMa MoAupUKALMUIAHTaH OYAPYKIH Maiao 6YIyBYM MCHIOHH YaKUPAIH;
float N
float kamur cy31u TyrmMa cy3u0 IOpyBUM HYKTa (GOPMATIH COHIAPHH YHKAPHUII IIA0TOHHHN YaKUPaIH;

ciel e complex kamuT cy31m TyrMa KOMIUTEKC (popMagari COHN YMKAPHII MIA0IOHHHN YaKUpPa/Iu;

el assume kaauT CS'/3J'II/I Tyrma §/3rapqu1/mapra HOaHHUK KI/II7[M21THI/I

y3namTupuil, arap yiaapra OyHrada COH KMHMaTiapu Ba y3rapyBuwiap KUHMariapu
yerapajiapu oepuirat Oyica xam, IIabJOHUHN YaKUpaJiy;
solve

4.1 pacm. Cumeonvnan
acboonap nanenu

solve kamut cy3mu TyrmMa GeNTHIIaHTaH Y3rapyBunra HucOaTaH TeHTIIaMaH SUHIII
1a0JIOHWHU YaKUPaIy;
simplify . .
simplify xamuT cy31m TyrMa nponaHu coIANaNITHPHII MAOTOHUHN YaKUPaIH;
substitute . . . .
substitute kanut cy3mu TyrmMa udogaHu YpHUTA KYHHII MTA0JIOHUHN YaKUPA/IH;
TALtOr " factor xammr cy3mu TyrMa uomgaHu coma Kacpiiapra aXpaTHil I1a0JI0HNHHA YaKUPaIu;
expand expand kanut cy3au Tyrma udoanu qapaxanap Oyinua akpaTHIll AOJOHHHN YaKUPa Iy,
coeffs .
coeffs kamur cy3nu Tyrma noauHOM KO3 QUIMEHTIAPUHN AaHUKTAI IAOJOHMHN YaKupa,iu;
COlIEEL " collect kammr cy3au TyrMa (pparmenTiap 6yinya Wu\Ki maGIOHUHN YaKUpaIH;
Series : . o .
Series xanut cy3nm TyrMa ndonanu oepmiran aHUKIHKAA Teitnop Karopura ERMm mabIOHUHI YaKUPaIH;
arfrac .
i parfrac kamur cy3i1u Tyrma nuoJaHu IEMEHTap Kacpiapra axparuliil MabIoOHUHN YaKUPaIH;
faurier . . . . .
fourier xamur cy31u Tyrma @ypee y3raprupuinau TY\puaaH-ty\pu 6axkapuii abJOHHHN YaKUpa Iy,
laplace © o . o .
laplace kanut cy3mu tyrma Jlamnac y3raprupuiinnu ty\pugan-ty\pu Gaskapuin niabIIOHUHE YaKUPaJIH;
Zrans ztrans KajuT cy31d TyrMa Z-y3rapTHpHMIIHT TY\puaaH-Ty\py Gakapuil MaGIOHUHK YaKUPaJIH;
invfourier . : . .
invfourier kanut cy3mu Tyrma Teckapu Jlamac Y3rapTUpUITMHE OaKapHIl MAOTOHHHN YaKUPa/IH;
invlaplace invlaplace kanaut cy3mu Tyrma Teckapu Jlamiac y3rapTUpUIInHE 0aXkapHIll IA0JIOHMHN YaKUPaIH ;
imztrans

invztrans xamut cy3Ju TyrMa TeCKapu Z-y3rapTHPUILIHHN OakapHil A0TOHUHN YaKUpaIu;

;
—
t M xapdiaapy KOMOMHAIMACH TACBUPJIM TyI'Ma MaTPHLAHHU TPAHCIOHHUPJIAIIHY Oa)KapHIll NIa0JOHMHN YaKupay;

-1 R
= M1 xapduapy KOMOMHALMSACH TACBUPJIM TyI'Ma MaTPHLIAHU MHBEPTIIAIIHYU OaskapyIll ITa0JIOHUHH YaKUPa/Iu;

L |M| —> KYPUHUII TACBUPJIM TyrMa MaTpHUIla aHUKITAHYBYUCHHH XUCOOIANTHU OaXkapHIll Ma0JIOHUHU YaKUpaI;
OmneparopnapHu (KalUTIN CY3TapHH) KHYMK Xapduapna tepuil Jo3um (dpakar modifier nunr Gupuuun xapdu Oour
xaphaa). MathCAD HUHT sIHTH BEpPCHACH AUPEKTHBAIApH Oapya Typaard 3pKUH Y3rapTUPUILIAPHH ¥3 HUUra OJIajIH.

4.3 pacMaa CHUMBOJUIM oOmeparopiap &paampaa MaTeMaTHK HGbOAanapHH Y3rapTUPHII HATHXKadapu KeNTUPUITAH
(complex, solve, substitute, expand, coeffs, series, collect, laplace (t§\punan-ti\pu Jlamnac y3raprupum) invlaplace (teckapu
Jlannac y3raptupuim), fourier (®ypse y3raptupumn), invfourier (teckapu @ypbe y3raprupmin), ztrans (z-y3raptupuiin),
invztrans (Teckapu z-¥3rapTHPHIIT) KaTUTIH CY3iap).

Modifier ac606.1ap maneau

Modifier (moaudukarop) acoobmap nanenu Kyiunaru (4.2 pacm) TypTTa TYyrMagan ubopar:

SSSUMS . ganuT cy311 Tyrma OepwiraH KMHMaTHH MOAM(pMKALMANAI Y9yH KanuTiu  [Eremhes CY3HU
BU3UP YpHUTA )KOUJIAIITUPAIH; s sLme vl
iz KaJUT CY3/IM Tyr™Ma y3rapyBuMra XakukKuil Kuiimar y3mamrupagu. Mucon RealRange W YUYH,

akreal xypuHunuM e3yB a - ¥3rapyBun XaKUKUil COH SKAHITUTUHEA OWIIUPAIH;

FeElREmEE KaJiuT Cg’SJ’IH Tyrma XaKI/IKI/Iﬁ COH COXaCHHHU aHHKHaﬁHH.

Mucon yuyu , ckreal range (a,b) xypununun e3yB ¢ y3rapyBudcu KdiiMaTéH a Ba B
y3rapyBuMIapu KAAMATIApH OPACHIa SKAHIMTHHH OUIINPaIH;

4.2 pacm. Modifier
acOo6apy maHenn
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g kamuT cy3mu TyrMa TpHroHaMeTpHK ()yHKIHAIAPH AHHKIAM L.

«* Mathcad Professional - [prnimer]

@ Paiin [paeka Bua Boraska Popmar Matemaruka CumBoneHas matemamaka Oxda  Momowe _Iﬁllﬂ
ID-ER &AY Lol o o me= Lo & e = @e
[[oma =l o e s u==EEE @4 Ex=]EED (e
"CETROETY EYDCOTEETEEE MaTemaToRa acfofain TAESANAIIH (DAMTA TACENDAR TVIEALY (CHMEDAAE QEERATORAIR CimeooHan = —I
arfofiagp TaEernlEeATHEEY WSRIRET Accfofaap Tamexy mabta S¥mas Mbosms (Dymmmemm) xmpaimEEr Bapma — - ]
mmemmmm M&%m onemmpl,an sa.sxm LRABNERD, :
TeprEEr. Uladaom MeTRacgug THANnEEr. 250 hodifiers  float
) ] -a ~125% complex  assume
\f—_j complex —+i- \ﬁ a+z- P solve,z — o d ; o e B
x- coeffs ,x —
3 |substitute,a = c + 3 , x-3 o substitute  factor
2+Y | ubstitute bm a4 C T EHD ! epand  coefls
collect series
st ) expand,x — 8 - sin(x) - cns(x)j —4- ain(x) - cos(x) parfrac faurier
3 9 3 3 laplace Ztrans
a+b-(x—1jl+c-x +T+d-xcollect,x =b ¥ +c-x +d - x+a-hb+7 inviourier  invlaplace
Fi-l'l(z)zse::'eszl4 —>'r.2—l-14+i-:ﬁ—L-zg+i-zw—i-zm maEns "=
- 3 45 315 14175 47775 w = Inl =
| =3 3 a )
sindx)” laplace . x — + mvlaplace,s — sinfa - f)
4 (52+9] 4-[32+ ljl (52+32)
cos tan In log
Izm + 1) invfourier, o — —1- Ditac(1,1) + Dirac(f) cos(z) fourier,z = n- Di_rat:(m - 1) + @ Dirac(m + 1) NPT
%o X
gt L x?
5 (24+26 33-0-26 z+ 1+ 66 22) (24+2l§ 13+2r5-z+1+66 32) 5 n ; (E) a /
n rrans.n — - 5 Z- = mvrirans z — n
(z-1) (z-1) I+ 4 5 B %
= 1 2 3 +
= . U -_—= -
4] | »
Press F1 for help. |auTO | [NUM Pagel

4.3 pacm. Aiipum cumeonnu onepamopaap Kyuiaus HAamuxicaiapu

v Tonwmpux

62 —8% comm KOMIIEKC (dhopmama YMKapHUHT.
bxd+r, ckd/r, akr-d mapaa ax? +bx +¢? nOoIaHN KYIUTAITHA GasKapyHT.
sin 3x+cos 2X utoaanu gapaxanap Oyiinua eiuur.
+yinaaru d(x2+7)+a (x4+2x3)+x2+5 ndonanu x y3rapyBuura HucOataH pparmentu 6yitnda fn\umr.
cos’ z ¢ynkuusau Teinop KaTopura enuHr.
cos x® ra Jlarutac 3rapTHpHIIMHH GasKapHHT.

S 3

7. ra Teckapu Jlamnac y3rapTUpHIINHKA OaXKapyHT.
(S+a®)-(S+a)

8. 1+x ra ®ypbe y3rapTUpUIINHN Oa’KapUHT.

ocoprwNdE

w -
9. — raTeckapu Qypbe Y3rapTHPHIIHHA Oa)kapHHT.
(w-1)
10. n*+5 ra z-y3rapTHPUIIIHEY GaXaPHHT.

2% +3z%+20z% .
11. ra TeCKapy Z-y3rapTHPHIINHH Oa>KapuHT.

(z-7)°

Ha3opat casonnapu:

1. CwumBousbHas ac6oOnap nanesnu épramMuaa KaHaa y3rapTupunniap oakapui MyMKUH?
VY3rapTupumHu 6akapuIll )KapaeHUHN U30XJIaHT.
3. bup ndonara 6up Heura Y3rapTUPUILIAPHN HILIATAI MyMKHHMH?

N
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V gabapaTopus MU
TenranamajapHu eynn

HMuranar makcaan: MathCAD myxurtuia anreGpank Ba TpacleJeHT TEHTTIaMAIapHU €YUIIHY YPTraHHMIILL.

Na6opatopus UWKHU 6axapul ycnybu:

18. WinHuHT Ha3apuii KACMH OWMJIaH TAHMIIHII. aCOCHH OYHPYK Ba (QYHKIMSJIAPHHU YPraHHIII
19. +y#unaru Tapku0aa XucoOoT TalepIaHCHH:

e  J1abopaTopusl UM KOHCIIEKTH;

e  Qaxapwirad TONIIUPUK HATHKAcH OWJIaH.
20. Hazopar caBosuapra >xaBob OepHHT.

Hasapuia TywyHTUpuwnap

KBanpaT TEeHIJIaMa Ba MOJHHOMJIAP WIIU3JIAPUHUA aHUKJIAII

MathCAD acocmii Mmenrocugarn CHMBOJHAST MaTeMaTHMKa OYIMMH OpKaau ouwnagurad IlepemeHnnye OGaniu
aKTUBIAIITHPWITAHAA TAHA0 OYIIyBUM MEHIO OdmIaan. Y y3rapyBumiap OumnaH y eku Oy omnepanusiaapHia OaXapuil y9yH XU3MaT
KWJIa/Iu.

[aiino 6ynyBun MeHroHMHT PemnTs Oynumu €paaMunia OenrminaHran y3rapyBuura HucOaTaH TeHIJIama (TEHICHU3JIMKIIAp)
CUUNaM, IbHU Y3rapyBUIIAPHUHT IIYHIAW KUAMATIapUHH M3Jam onub Oopriaauky, Oynma Oouutan\d udoma HoOlbra TEHT
Oyncun. by Oynum Oenrmianran X Ysrapyeuwmra, F(x)kO Oynranna, cuMBoiuIM KuMMaTHH Kaitapaau. By anreOpamkx
TEHIVIaMaJIapHU €YUIIA JKyJ1a KyJai, MacanaH, KBaJpaTUK Ba KyOWK, €KH ITOJMHOM WIAM3IapHHU XucoOnamaa 5.1 pacm kBaapar
TEHIJIAMaJIApUHU €UHIII Ba TYPTUHYM Japaskalli MOJTMHOM KOMIUIEKC WIU3JIapHH aHHUKJIAIIra MUCOJUIAp KEJITHPHIITaH.

« ' Hathcad Professional - [primer] !EIE

o] Pain Mpaska Bag Boraexa Popwsar Maremaka Cumponshan maremamaa Oxwa MNomows =15 x|
D-Z@ SRY 8 o ": wP= 20 Al @Y
“Nnrmal jlﬁnal :J|1n j BJIU E =i _ &+ [] x= I% < 3] af ®

-
Kraapar TEHRIAAaMaHu TeIpTHEYE Ad pasEAAR CEUROHEYEA EY¥pCaTHE TEHT CHrponenan j
ENEm TEHINANM4HE EYH OO

S T I B UESERAIPEE EEHAPMATAE XONAd, ESDTERAARHD HE
I X z = ragaaEr. COK  rytmacmEm  wepmeEr.  HatEmasap
r r 77 GeArgraHETAE mhoaa TATEAL matan Giaaam.
MMaTemaTEr EH02AAHE HEEDHTHET. TeHETA2MA HECGSaTaiE
SUOANINE ReEpay GOFAaraE iorapyEdEEm CesrosaHT.
[2 J hrapyEmED GeATHAAID HEPETHELD  MADHEDE —
- '__t'+ b -4-ac J -1 Gypuar BHsME  amasra  OUEDEAAE. CHOEHOE®
il o EYPCATHETEED ACOCHE MeHECEAATE CEmEmoasHEaXS
B T =l+1-1 mMraTenIaTHEa OYAEMEra BEEpPETES WEpTEEL.  NOCHA
. Gi¥araE menmpa Iepemenmas GSYADMEED WEDTHET. 3
-1-2.1 o
afian Gfarar mermpaars, Pemmers SaEAEEE WEQTHET.
[ jl Hate®apy BEEpPETEATAE BEPOAd OCTHAA  TEHTAAMA
L-b-1b"-4.p-¢
- - SUEME HATE¥AcE midac Giwaam.

s o

Press F1 for help. U0 | NUM Page1
5.1 pacm. Ilaiioo 6ynysuu mentonunz Pewuume 6annu wwnamunuuiy namudicanapu

2
a-x +b-x+c

b | —
-

| —

AJIreGpaMK Ba CHCTeMAJH TeHTJIaMAIAPHU eunil GpyHOUsIIapH

find(X,y,...) - TeHrmamapHu e4uin GIOKKAA aHMKJIAHTAH TCHIVIAMa Ba TCHICH3JIMKIAP IAPTIAPUHUA KOHUKTHPYBYH X, Y...
Jap KuiiMaTiiapuHM KalTapaau. TeHriamangap COHM HOMabJIymiyap X,y ... COHHra TEHT OynumM kepak. TeHriaaMalapHH €YHIl
OsokM OMp HOMAaBJIyMHM HM3JIa€TraH BakTHIa M3naml (YHKIMSACHHM CKAISIPHU KaiiTapaau. +oiraH Xxojamiapia dca y, OMpHHYN
9JIEMEHTH KUJMPWIACTIaH X, UKKMHYUCH Y Ba X.K.3 OYJIraH BEeKTOPHU KaWTapanu. by GyHKIMSHM MIIIATUIIAH OJAMH Xap Oup
HOBMATYMJIAPHUHT OONLITAH\UY SKUHIIAIYBU OCPHUIIMIIK IAPT. ATap CUCTEMaHUHT OMp He4Ta euuMH OyJjica, TOMMWIran Gepuiral
Oouutan\y opKaIM aHUKJIaHAIH.

Maximize(f, varl, var2, ..) - f dyHKUMSHUHT MakcuMman KHUMMATHHH TabMUHIOB4YM Varl, var2, ... KuidMmartiapuHu
Kaiitapagu. YmOy QYHKOUSHE WOUIATHIIIAH OJAMH Xap OWp HOBMalyM YYyH OOIDIaH\WY SKHHJIANIYBHH Ba, arap

yerapananuuuiap 6epuiran 6yica, y xonga Given KamuTiv cy3uHNA GepHLI JIO3HM.
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Minerr(X, y, ...) - TeHrIaMamap CHCTEMaCHHH €UYHUMHUTA KyZa AKWH OYiarad X, y ... KHAMaTIapuHu Kaiftapamu, Oy epaa
TEHIJIaMajiap cucTeMacuia KuAupwia€Tran X,y... CKajsip y3rapyBumiap KuiMmaruaup. Arap OWTa HOMAbiIyM KHIMPHIACTraH
6ymca, Minerr GyHKIUsICH CKaISIPHA KaWTapaan. KOJTaH X0Julap/ia, OMpUHYY DIICMEHTHHA KHIUPUIACTIaH HOBMAIYM X, HKKUHIH
y Ba XOKa30 KUIIMaTIapy Y4yH BEKTOPHH Kairapaau. YOy (QyHKIUSHM WIUIATHIIAAH OJIMH Xap OHp HOBMAIyM Y4yH
Gonuran\uy sKuHIanyBud Ba GiVen kamumium cy3HU Oepuin J1o3uM. Arap cuceTMa OuUp HeuyTa edummra 3ra Oyica, y XoJjaa
u3IaHaeTraHu Oepuiran GonUIaH\WY SKUHIIAITYB OPKAIM aHUKJIaHAIH.

Minimize(f, varl,var2, ...) - f yHKIMSHUHT MEUHUMAT KMAMATHHA TABMHUHIOBYH Varl, var2... KuiiMaTiapuHu KaiTapaii.
Viuiby GyHKUUSHUHT HIUIATHIAIIAAAH OJMH Xap OUp HOBMalyM y4yH OonnIaH\Wd SIKUHJIANIYBHHU Ba, arap uderapaHuIiiap
Gepuiran 6yiica, y xoaa Given KanuTiiv Cy3HU OEpUIIl JIO3KM.

Polyroots(V) - nonuHOM WJIIU3MHM TOMaK Ba Kod(eueHTIapHn Via onamrad, xaMm/aa 0apua Wiau3iapuiaH TalKui
TONTaH BEeKTOPHU KaiTapamu. JlacTiiaOku moJmHOM K03 (eleHTIapuHH BEKTOp KYPHUHHIITHIA OepHiTiIy mapT. (5.2 pacum).

. Mathcad Professional - [primes1 ]

|) Fain MNpsexa Bua BoTaera FopmaT  MaTemaTika CHMBONEHEA MaTemaTiea Orkka  [lomows =] x|
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B A ] e [T ap
Kenrupunras polyroots QyHKIHACH epIaMHIA KEAIPAT M arpuua = :l
TeHT TAMAHH eJHILI (] >0 > I
1 Terrsama romdeneETAIDEER HEEMATAADEEE REDETELIT \'?Fﬁ HY n' o

a=1 b=2 c=—15 W

3
fixi=a-x +b-x+c¢

2 KosdeneHETAAPEE ESRTOD BFPEEEIOEAL TACEEDAALT hcév rtza‘ L

v=(c b a) D =

2 Polyroots dyEOEACE epAAMEAA TEETAAMA EAAESAAPHH TOOHLO - jt; IE
r = polyroots(v) = L_] ]

4 Teprsama eMEMAADEEDE IDAGEE Vo VAEAA CATLIO
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flx) 50| 7

|
—
o
|
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(=]
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x -
KN Ll_j
Fresz F1 for heip, [AUTO | [MUM [Page 1 Fe
5.2 pacm. Bup nomavaymau menznama unousnapunu pagux ycyauda éa polyroots gpynxuuscu epoamuoa annaxnaw

root(f(x),X) - 6Gup HOMaBJIyMITH TEHIIIaMa WITU3IapuHu anukaant f(X) GyHaKmmsacH Hobra TeHr O6Yaran X KAHMaTHHH
Kaiitapamgu root (QyHKIMACH WNLIATHIMIIA 1acTiad OonniaH\nd SKWHJIANTYBHH OCpWIMINHHKA Tanab Kuwiaad. Arap
KypwiaeTraH (QYHKIWS OWp HeuTa WIAW3IapaaH ubopar 6yica, y XoJaa TOMWITaH OONDIaH\WY SKWHIANTYBHra OO\IHK
6ymamu. Arap y f(X) dyHkums mokan skcTpeMyMmura SKAH Oyiica, y Xoima root WiITH3HA TOMMIMACITHTH EKH Y Gomnman\ndg
SKAHJIAINYBUaH y30KIa OY/IMIIM MyMKHH. Bup HOMabiymian Xap KaHOal TeHrjgaMa KyHuIard KypHHHUIIAAa Oyiaau:
f(X)xg(X). YHuu mryHgai y3rapTHpUin MyMKHHKH, HATIKa1a TCHITIAMAHUHT YHT KAUCME Houibra TeHr 6ymaan: f(X)-g(x)k0.

5.3 pacM Oup HOMabJIYMIIH YN3UKCHU3 TEHITaMaHUHT rpaduk ycynuaa Ba kupuruiran root(f(x),x) ¢pyukuus eppamuna
Oepuaau.
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. ' Mathcad Professional - [pomer]
\G] Pain Mpaexa Bua Bcraeka Popmar Maremamica CiseonsHas matemarisa Okea  Mossows =181 x|

D-2@ 8RY @B oo T D= 22 & o 2 @P
jtioma [ava v =B zu
B4 E] = gD s,

1 BoIOAAHFEY TEHTAAMAHE FEHDETHHT

-— g —

EEaE = i=

Duarpam,, E

X 0.1z
fl(x) =— +¢
(x) 0

2. Terraama eTiMMUHE IpAdHE 30 FAMAD QAT

3 Bomanriy SEUHAANNE BEIIMATHHE KHDHTAMES

x=3 5 ]
#
4 rootf=),3) VHEIMA EpJAMHIA TEHTJAMA HIIHSHHH TOITHIIT 25 A
J_'_'_'__,_..--"""‘
1= root(f(x) ,x) fm =33 f(2) 0 /"""F :
5 OMEETAH SIS TERIIEHEIT a5 4
() =-6.524x 10 .
=5

[« |

Press F1 for help. AUTO | [NUM Page 1
5.3 pacm. Bup nomavaymnu yuzukcu3 meneiama unousunu zpagux ycyauna
6a root(f(x),x) ¢ynkuyuscu epoamuda annarxianaou.
v Tonwmpuk
Bapuant [Maiino 6ynyBun Pemuts MeHIOCH Ba root GpyHKIMACH EplaMUIa YN3UKCH3
Ne polyroots dyukmIsIcn EpaamMuaa TEHTJIaMaH! CUUHT
TEHHTJIAMaHH €YNHT

1 X+ 3x+1k0 x° K sin X

2 5x° —3x° + 6x—2 K0 1-sin X K X

3 X' —2x+4x0 JX 31k U

4 X —0.2x*+0.3x-1.2k 0 2x+1lgxk-0.5

5 2 +1.3x°- 12x+3 k0 2 sin (x- 0.6) k 1.5 — X

6 x*=0.1x" + 0.3x - 0.6 K 0 5x-8Inx k8

7 x*+12x°+ 10x -8 k 0 Xk In (x+1)

8 6x° — 3x° +12x - 6 K 0 x+Ig(1+x)k15

9 X' =3x°+6x-2x0 3x - € k0

10 x>+ 6x° - 7xx 0 x* K sin X

11 x*+2x° + 18 k0 sin (0.5+x)k2x-0.5

12 9x° - 8x° +3x + 12k 0 Ig(2+x)+2xKk3

13 x'-3x"+5k0 X +c0s Xk 1

14 26x° — 15X + 6 k 0 Inx+ (x+1)°k 0

15 7x° = 16x° -5x + 4k 0 sin X° x 2 cos 3X

Hasopat casonnapu:

1. TeHrnamaHu e4yMmiIa Kalcu mapTt 6akapuiaaamu?

2. Kpaapar TeHriiaMa Ba NoJMHOMJIAPHHM €YU )KaAPAEHNHU GaeH KUJIMHI.
3. Yu3ukKcH3 ajiredpauK TEHIJIaMaJIapHU €Ml KapaéHUuHU 0aeH KUJIUHT.



IV nabapaTopusi mmm
TeHraamajiap cucreMajJapuHu €4 I

Nuranar makcaan: MathCAD myxuTuia YM3HUKIN Ba YU3UKCHU3 TEHITIAMANAP CUCTEMAIAPUHH CUUIITHH

ypraxuumi.

Na6opatopusa uwmHu baxapui ycnybu:

21. VmHuHT Ha3apuil KHCMU OWJIaH TAHUILIHIIL. acOCHH OyHPYK Ba (QyHKUMSIIApHH YPraHUII
22. CumBoJbHasi ac600ap nanenu acocuii OyiHpyKJIapiuHU YpraHuiil.
23. +yiunaru Tapkud/a Xuco0oT TaepIaHCHH:
e  J1abopaToOpUsl UK KOHCIIEKTH;
e  OQaxapwirad TONIIUPUK HATHKACcH OWJIaH.
24. Hazopar caBoJiapra >kaBo0 OepuHT.

Hasapuit TywyHTUpULLNGp

TeHrjamajap cucreMajapuHy e4ul GyHKIUSJIAPH
R:kM™ x V KypHHHITE MaTpHUamM TeHIaMa &pAaMiia YM3HKIM TCHITIAMAIap CHCTEMACHHH ECUMIIHM Kypamus.
ByHUMHT yuyH OONLIAHWIIMIA YM3HMKJIU TEHTJIaMajiap CUCTEeMAaCHHHHT M-KO3(p(GUIMEHTIIap MATPUIIACH Ba 0301 XaJyiap BEKTOpP
ycTyHH -V HH, CYHTpa YU3UKJIU TCHIIIAMAllap CUCTEMACHHUHT YHT KUCMHJIArd KOA(QPUIMEHTIAp YCTYHHHHA XOCHIT KIITUHAIH. 6.1
pacmaa R:kM ™'V MaTpuiany TeHrIamMu EpaaMia YH3HKIA TEHTTaManap CHCTEMACHHH SUMTHIIN KeITHPHITaH.

« ' Mathcad Prolessional - [sys]
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Mm=| 32 =16 -D3 Ve=] 22
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OTreHa |

3. TeHT maMAmap CHCTEMACH MM,

099
R=M !.v R =| 1466
-4.585 -
N p
Press F1 for help. AUTO | [NUM [Page1 4

6.1 pacm. R:KM_IXV MaTpHIAJM TEHIJ1aMa epaaMuaa YU3UKJIM TEHIJ1aMajiap CUCTeMacu e1YuMHU

Oumu Giver-Find (Bepwiran-Tonuin Kepak) KHPUTHITAH (GYHKUMsUIap OJOKH epaampja YH3WKIM TEeHIJIamaiap
CHCTEeMacHHHU CYMIIHU Kypamu3. by GIOKHM HITATHIIIAH OJNAWH, ONTHMAl €YMMIAH y30K Oyica XaM, edMMHHHI OouuTaH\Hd
sKuHIanryBuan Oepamus. Cyurpa Given ¢yHkmmsac épaamMuaa €UdTHINN JO3MM OYIITaH YH3MKIM TeHTJaMajiap CHCTEMaCHHH
KHPHUTHII Ba AKYHIOBYM OOCKHuga YOy cuctemanu eunin yuyH Find ¢yrknuscunan ¢oiinamanamus. 6.2 pacmma Given-Find
KUPUTHITaH QYHKIUIIAp OJOKY EpAaMuaa YM3HKIN TeHITIaMallap CHCTEMAacHHU €4UIl GepHIIraH.
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o * M athe ad Pyolessaonal
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TEBIAJME AP CEHCTENDCHHE €WHIT
1 BOIOWAEFEY TEHTAAMALAD ©HC TEMACHE

1. 2%z 42 8*x2+0 5%23=3
32%z1-16%22-03%x3=22
0.1*xl 49 0*x2+0 5*x3=10 8

tEmyuEEr fomElET ST AMCIYEEER EXPETERL.

Xl =1 d=] He=l
3 5iven ©YEXIEACE OPRAAY TREIAAMAZAT
CECIEMACHEE ENPETEEI.
Given
12-z1+218-2+03-83.1]
J2-x-16-2-03 - 3m22
02 -z1+90.-x2+05- 3=108
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0nee

1482

=4 674
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6.2 pacm.Given-Find kupumunzan ynxyusnap 6noxku epoamuoa
YUIUKIU MEH2AMANAp CUCIEMACUNY YU,

. Mathcad Professional - [sps]
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6.3 pacm. Given-Find kupumunean yynkyusnap 610Ku epoamuda Yu3uKCu3 MeHz1amanap CUCIEMACUHU euul

Ouan Given-Find kupurniran GpyHkupsuiap 60kd EpraMuia YM3UKCH3 TCHITIaMajlap CHCTEMACHHH CYHIIHE Kypamu3.By
OJIOKHM WILIATHIIIAH OJIINH, ONTHMAN €YMM/IaH y30K OyIica XaM, CUMMHUHT GOTITaH\uY AKHHIANTyBHHA Gepamus. Cyarpa Given
GyHKIUACH €paaMuIa UMMM JIO3UM OYIraH YW3UKCH3 TEHIJIaMallap CHCTEMAaCHHH KHUPHUTHII Ba SKYHJIOBYM OOCKHMYZa ymOy
cucTeManu evuin yuyH Find ¢yukumsicunan doiigananamus. 6.3 pacmaa Given-Find kuputuiran GyHkiusiap 610ku Epaamuaa

YMU3UKCU3 TCHIIaMalap CUCTCMACHHU SYUII 6epnnraH.
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v Tonwupux

+y1711/1;[ar1/1 YU3UKJIN TEHIIaMaliap CHCTEMAaCUHU NKKH YCyJiJia Ba YN3UKCHU3 TEHIJIaMaJlap CUCTEMAJIApHU €YNHT .

BapuaHT BapI/IaHT YN3UKJIM TeTJiaMaJap qI/ISI/IKCI/B TCHIJIaMaJiap
Ne cucreMacu cucreMacu
1 12x, —10x, +5X; —4x, =3 4X12 —11x, - 2%, — X, =22
—3x, +11x, —16x, +8x, =5 15x, + XZZ + 23)(32 =32
8X, — 23X, — 7X; +14x, =9 9x, +8x, +12X3X‘21 =78
X, —12X, — X5 + 9%, = 22 6X, +2X, — X, +16x, =100
2 10x, —12x, +5x; —4x, =3 x> —11x, — 2X,X, = 20
3%, +14x, —16x, +18x, = —4 5X, + X, +23X,° = 42
8X, — 26X, — TX; +14x, =9 Ox, +8x,x, +14x,> =88
6x, +13x, —X; +9x, =20 6x1—2x2—x32+19x4:10
3 17x, —10x, +5x, — 4x, = 13 X, +13x3 — 2x, —15x, = 48
—3x, +11x, —14x, +8x, =8 5X, +X,” +23x,” =33
18x, —3X, — 7X, +14x, =10 19x, — 7X,X, +14x,> =90
— 2%, —12x, —8x, +9x, =11 8X,X, — X~ +19x, =78
4 8X, +4X, —3X; —2x, =11 —3x,” —11x, — 2X;x, = 23
—3x, +11x, —16x, +8x, =9 —15x1+x22+4532 =65
8X, =X, —7X3 +14x, =9 9X, +8X,X, —|-14X43 =26
X, —12%, + 8%, +9x, =21 6X, — 2X,X; +19x, =111
5 12%, —10x, +5x; —4x, =3 16%,% —17X, + 25X, — X, = 43
—-3x, +11x, —-16X, +8x, =5 5X, + X,X, + 23X, = 4
8%, —23X, - 7X; +14x, =9 9x, +8x, — Xg +14x, =28
X; —12X, = X3 +9x, =22 6x, —18x, +19x, =7
6 3%, 10X, +5x; —4x, =3 —14x, +12x, + 2%, =51
—3%, +11X, —2X, +8x, =-5 15x,X, + 23X, + X, =82
8X, —2X, 17X, +14x, =9 —3x, + 7X,X, +14x,° =37
=X, —12X, =X, +7X, =8 6X, — 2X, — X, +19x, =11
7 12x, —10x, +5x, —4x, =3 13x,% +14%,X, —4X, =7
— 3%, +11x, —16x; +8x, = -5 —12x% + X, + 24X, = 34
8%, — 23X, — X5 +14x, =9 19x1—28x2+x33 =67
X; —12X, = X5 +9X, =22 26X, — X, +X,° —19x, =84
8 X, —12x, + 5%, — 4x, = 4 12x, — 24x, + 3%, —x% = 26
3x, +14x, — 16X, +8x, = -1 13x, —32x5 +23x, =45
—8x, —4x, — X, +6x, =6 9x, —14x,x, +79x,° =87
X, —12X, = X3 + 9%, =2 6X, — 2X,X; +19%x, =63
9 16x, —10x, +15x, —4x, = 2 X2 4x, X2 4x, =1
= 3%, +11x, —16x, +8x, = -4, 35X, +X,” +23%," =99
7%, —5X, = 7%y +14x, =-9 19x, +8x, — X, +14x,° =14
—X; +18X; =X +-3x, =5 X, — 27X, —X,* +17x, =34
10 7x, +11x, —5x, +9x, =11 4x,2 ~13X, — 2X.X, = 49
X, +13x, —8X; +9x, = —4 45%, —x,° +21x,° +x, =23
8X, —15X, = TX; +7X, =9 11X, +8X, — XX, =100
— %, —15x; —14x, +9x, =30 21x, +12x, —19x} =144
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11

12

13

14

12x, —10x, +5X; —4x, =3

—3X, +11x, —16X, +8x, =-5

8X, — 23X, — 7X, +14x, =9
X, —12X, — X3 + 9%, = 22

14x, -10x, —8x, —12x, =7
11x, +12x, —13X, +8x, =4
—4x, —6X, +5X; +9x, =8
— 2%, —13x, + 6%, + X, =17
X, —6X, +3X, —12x, =10
13x, +10x, —14x, +8x, =9
18x, —2X, + 7X; +4x, =13
15x; — 2x, = 3%, +8x, =9
21x, —10x, + 5%, —4x, =13
— 3%, +11x, —6X; +8X, =-3
28X, — 21X, +8x, +14x, =9

5%, —12X, — X3 +9x, =27

13x,” —11x, — 2x, = 23
25X, +X,X, +3X," =44
49, +8X,X, +4x,> =85
67X, —2X, — X, +21x, =71
2%, —11x3 —2x, —8x, =72
83x, +X,° +23x,° =44
38x, +7x, —x2 +14x,° =54
16x,X, —4x,” +19x, =104
23x,% —11x, — 2X,x, =122
—X, X, +2X,° =43
9x, —8x,X, +4x,° =76
X, —2X, —X5> +19x, =98
X,” —11x, — 2X,X, = 20
SX; + X, + XX, =41
9x, +8x, —8x, +14x,’ =27
7x, + X, —4x,° +19x, =13

1. ManI/ILIaHI/I TCHIJIaMa épz[aMm[a YU3UKJIM TCHIJIaMajlap CUCTEMACHHU €YUIITHU TYITYHTUPWHT .

2. Given-Find 6ioku épramMuia TeHTIaManap CHCTEMACH KaHaai eunan?

VIl nadaparopust umu
JAndpepeHunan TeHrIaMaJapuHU €Y1l

HNumnunr makcagu: MathCAD myxuTtraa 6upunan taptudian quddepeniman
TEHIJIaMaJIapHU €YMIIIHU YPraHuIl

Na6opatopus UwWKHK 6axapuls ycnybu:

25. VmHWHT Ha3apuii KNCMH OMIaH TAHHIIHII: aCOCHH OYHPYKIapHH YpraHuIl
26. +yiumarn TapkuOaa XucoOOT TalepIaHCHH:

e  J1abopaTopus UIIN KOHCIIEKTH;

e  OaxkapwiraH TONIIUPUK HATHXKACH OMJIaH.
27. Hazopart caBouiapra xaBob OepHHT.

Hasapuia TywyHTUpuwnap

000uii ouppepenyuan menznamanapru euuns ynKyuacu

r mapaxamu opauii muddepenman terrmama ne6 f(X,y’(xX),y’(X),...,y(X))x0 kypuHHIngard TeHriamara aWTuiamd, y
MYCTaKWI X ¥3rapyBUMHH, KMMPUIAeTral yKy(X) pyHYIUsAHM Ba YHUHT Y (X),...y'(X) Xocunanapuuu 6up 6upura 6o\naiinu.

Onnuit nuddepeHnpan TeHrmaManap cucTeMacd aed, MyCTakui X Y3rapyBYMHHM KHAMPUIACTraH YKY(X), YKY(X),...
GbyHKUUS Ba yIapHH XOCHUIacuHU Gup-6upura 6o\nosud, fi (X5 y1(X), Y2(X)s cees ¥ 1(X), ¥'2 (X), ...) K O, (i K 1, 2,...), KYpuHHUIIAATH
TEHIJIaManap CHCTeMacura aiTHIaI1.

rkfixed(y,x1,x2,n,F)-uerapananran MHTErpaianl KaJaMJIHK, TYPTHHYN Hapaxkanin omianii auddepeHinan TeHriamanap
cucteMacuHn Pynre-KyTT ycynuna equMiIn HaTH KallapHy skalBajlMHU YuKapaad. by GyHkuus Gemra apryMeHTIaH Hoopar:

V - kupupmiaérran GyHKuus Gonutan\md KuAMaTiIapH BEKTOPH;

X1 - MycTaKkuII ¥3rapyBUMHHHT OONLTaH\MY KAMNMATH;

X2 - MyCTaKuiI y3rapyBUNHUHT OXAPTH KHIMaTH;
N- MHTEerpaIall KaJaMUHUHT YerapalaHTraH COHH,
f- cUMBOJT KYPHUHHUIIUTH BEKTOpAA E3UITAH TCHIJIAMAaIap CUCTEMACHHHHT YHT KHCMU.
rkfixed(y,x1,x2,n,F) ¢yHkims HaTixanap ednmu sxkaaBanuau C(M+1) ycTyHiaap Ba N KaTopiap INAKIWAA YHKAPaH.
JKanBaJIHUHT HOJMMHYM YCTHUHIM — Oy MYCTaKWIl y3rapyBud X HHUHT JKOpUH KuiiMaTuaup. Yiap x1, X2, n opkaiau aHUKJIaHAIM.

EurMHUHT KEWHMHTH YCTYHJIApH X apryMEHTHHHHT MOC >KOpHHA KuUHMaTiapu y4yH Kuaupuiaetrad y(x), y(x) ,...

OpAMHATa KUMMaTIapUHU aHUKJIaiIu.

28

JIApHUHT



7.1. pacmma rkfixed(y,x1,x2,n,F) ¢yakmus Epmamuna OUPUHYA Hapaxkaid omfaui mudepeHnnan TeHrIaMalapuHu
UM omepamsicn KypcaTuiaraH. by Tenrimama skkon Komm kypunumumaru oxnuii nuddepeHnnan TeHrIaMaiap CHCTeMacH
KYpHUHHUIINAA OepIIITaH.

Eunin sxapaeHura taeprapJUMKHUHT OMPHHYM KaJaMH — TEHIJIamajap CUCTeMacH YHI KHCMUHHMHI CUMBOJI KypuHHIIgara F
BEKTOD IIAKINA e3UITaH XOJI/Ja TAlTKHI KHJTHIIL.

WxxkuHuM Kagamaa KyWunaruiap aHukIaHa .

e y3nMaHaeTran y GpyHKiuus Oouutan\ud KuiMaTiapu BEKTOPH;

® MYCTaKWI ¥3rapyBUYMHHHT OONUTAH\MY Ba OXUPTH KUHMATH H3aHACTraH )KapacHUHT JaBOM STUII BakTH t1 Ba 12;

¢ MHTETpaIaIl KalaAMIHUHT OeNTHIaHTaH KHHAMaTH N.

YuuHIM Kagamia e9uM HaTIKaCHHH KYPCATHITHHHT UKKH YCYJIH MaBXyA: TpaduK Ba JKaJBaJIHK KYPHHAMIIATH 7.2 pacMaa
rkfixed(y,x1,x2,n,F) dyukiuscu EpaaMuia cucTeMa e4uMH HATHIKAIAPUHE KYPCATUITHUHT TpaduK ycyinu OepuiraH.

«* Mathcad Professional - [dul] M [=]1 E3

[G] @Paitn Mpaexa Bua Beraeka Popmar Maremaruka CumeonsHan matemarika Okea  Momows =12 x|
[D-E@ 8l @ |7 mos= |2 A w =a&ae
[Noma = =0 =l B zu === == |
| A [ e % <E D) ap Wy

rkfixed(y,x 1,x2,n,F) pyaxnns éppamEsa ARGGhEDEHANAEAA TERTAMAHE ETHLI - i‘

JAABDAM KAPITHAMK KMAYEUM KYUAD OCTHAL §MpPOp CHCTeMA TeCpAHHUIMMHN aHMKACEUH CHDHHUM AapaaAlt
AP epeHINIaA TEHTAAMAAAD PUMMHKHE Kipamis

y{l} = sin(2%) + -
V¥
1. ManasaéTran CHCTEMA TRpAMETpIapH n=10 k=015 x1.10) a:= 60

2. TeHTAAMAANAD CHCTEMACH YHT KMCMIHE CHMEQA KYDUHMITAATH F EEETOD ITAKAMAL XOCHA BHAAMIL

ORIGIN = 25
ORIGIN = 1 F(x,y) = sin(2- B + —
¥

3. FIHTeTPAAMITHHHT COIIARHFHMY ¥ 1 Ba OXMPrH X2 KMAMATAADHHY, YeTaparaHrad MHTETDAANIT KapaMi 0
EMAMATHHE, EHAMDUASSTTAH Y [APAMeTPMHMHT SOMIASHFMY KHMMATHHN Ba §QITKA MABAYMOTAADHN KHMPHTAMIIZ

¥l =1 X2 =2 n:=10 . (02] j=0.10
12

4 rkfixed(y,x1,%2,nF) KUPUTHAATAH GYHKIMACH EDAAMIAL 7 TEHTAAMAAAD CUCTEMACH UM
HETIGHAARDH MATPHUAARDHHE aHIEARHMIZ

Z = tifixed(y0,x1 .22 ,n F) -
KX ;I_‘

7.1. pacm rkfixed ¢pynkuyuscu époamuda ougppepenyuan menzramanapunu ewuniza maepzapiux
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« ' Mathcad Professional - [dul]

|li1 FafAn lMpaska Bwua Boraska Foprar Maremaruka CHMBONEH3S METemMarHca

=] E3
1) x|

Okrrna  MomMows

D-FESGRAY =@ o | TE mo= 2 Aw <8R |
[Hormal = || avis =lo =l|lBm £ u|=m==|:i= =
(A ] x= [ <F T ap
J.Bagr dymrmuacn t(2(j]))ea suanpuaserran x1(z2(],2)) pa x2(2,2)] napaMempaap rpadMIHHE TYSMUS! =\
15 T 15 T
10 |- T 10 T
Z4,2 — Zj,3 B —
5 ~ m 51 - 1
g pd
ok ] a 1
1 1.5 2 1 1.5 2
Zia Zi1
G Mucddepernmaa TeErAaMa [CHCTEMA) e MMM HATHEAAPHHN FaAPAA KVDHHNIILE TACEHDAANMIIS:
FaapasHuHr SHDHHTH YOTYHH Y HHTETDAAIINT BAETHHHHT =z El
EOPHE BMHMATAADHAUD. MEEMHTH Pa yuuHTIH CTyHMAAPR 6Y r r 0z 17
x] Pa X2 NapAMETUPASDMHHMHT EMAMDMASETIAH BMHMATHAMD. - -
Hupamaras xoapa, Geprardd 0 BEAMATASPAAH Somrnadrud 16 2 1.1 2.784 3.027 _I
TACH UHEApHA3AH. BOIMKE HamoeaAsspHH  RYDHIN YOyH 3 1.2 4.207 4,401
EMAMDHASETTAH  [ApAMeTp CAPASBXACHMIA  CHIKOHTAHH 4 13| s.407 558
EEATHPHS WAl TYTMAHE DepPTHIN A0SHM. AHappasHusr YHr 5 12| 6476 6635
EMCMHAA AHAAHTHDHIN Hiakacu malipe S¥adam. Hrypaawm = 5 1'5 ?' e ?.596
EpAaMIIAY GApYa HATISRAMPHHE EYPHIN MyMeuH. IvHUHT AR, : S -
Gapua GeATHAAHTAH XUCOGAAIN HUNMATAADHHH HYCXACHHH 7 16| 8.341 B.482
OAMIN BA VASDHM MHIIMH EBapOFHId HCTSATSH  KMCMHTA 8 171 9171 Q304
FER b e 9 18| 9.944 [10.072
10 19| 1067 [10.794
11 211135511474 =
<1 | ;l_'

7.2 pacm. lughghepenyuan menenama ewumu namudxicanapunu cpapux
64 J#cadean KypuHumuoa maceupiaul.

rkfixed(y,x1,x2,n,F) dbyukrmmscn épmamuna ommuii nuddepeHiman TeHriaaMaiapHiuar eanmu Hatmwkacu MathCAD na
KaJBal, aHUK XOJJa Ty3WIraH MaTpHUIa, KypUHHUIAA KenTHpwiradH. byHna >xagBamHUHT (MAaTpUIAHWUHT) OMPHHYHM YCTYHH
MYCTaKWJI Y3rapyBUMHHMHI Xap OHp HMHTETpajall KaJaMHUAard KUAMaTiIapuH Y3 wuura onagu. VIKKMHYM yCTyH -OepuiraH
MYCTaKWJI Y3rapyBUMHHMHI Xap OWp WHTerpaUlall KaJaMuAard KWAMaTiapuaa OWPHHYM KHIAUPHIAETraH (QYHKIMSHUHT
KUAMAaTIapuHY, YYUHYM YCTYH- HKKHHIM KUIupwiaérraH (yHKOusS KuHAMaTIapuHU Ba XOKa3o. Arap auddepeHiman
TEHIJIaMaJap CHCTEMAacH €UYMMH HATHXAJIapHHHU, MUCON y4IyH, Z MaTpunara 0epcak, y Xojaa MyCTaKWI Y3rapyBUMHHUHT Xap Oup
MHTErpajialm KajaMujaara KuiimMatnapu, Z;, MaTpULAHUHT YCTyHM7A €3unanu, Oy epa j MHAEKCH KypunaéTraH KuiMatiap
COHHMHU OeJITHIIali/in Ba y OJIMHJIAH MabJIyM OYIIUIIHN Kepak.

Bepunran MycTakui y3rapyBUMHHMHI Xap OMp MHTerpajulall KagaMuJard KuiMaTiapu y4yH OUpHUHYM KUIUpHIa&TraH
GbyHkms Kuiimatnapu Zj, MaTPUIAHMHT MKKHHYM yCTyHura &ésunaad. MKkuH4m KuampunaérraH GyHKUMS KuiiMatnapu Zjs
MaTpHULAHMHT YYHMHYH YCTYHHTa €3WIIaIM Ba X0Ka30. MycTakw y3rapyB4u Ba yHra MOc KMAMpHIa&éTra QyHKIUsS KuiMaTIapuHu
Onnras xonza 7.2 pacMIa KypcaTHITaHUAEK, YIapHU rpadMK KypUHHIINAA TACBUPIIAIl MyMKHH OYynanu.

Acocwuii merrogaru Insert (Beraska) 6ymumu wanra kupub Graph (I'paduk) Gananun uepTuHr. Xocui OYirad MeHoIa
X-VY Plot (I'padux X-Y) Ganauuu depTUHT. Busnp ypHATHIN jK0HHIa AeKapT TPAQUKHHA TY3UIN MabIoHM Maino Oymamu. AHa
Iy OMNEpaIlisiHA Te3pOoK Oakapuil MyMKHH, OyHWHT yYyH (@ TyrMacuHH Oocumn kuos. AOmmcca YKA OCTHIATH MeTKara
MyCTaKHJ y3rapyBud KUHMaTH OYmvIny Zj; BEKTOPHH KUpUTHHr. OpauHaTa YKHM Hanm TOMOHmuaru Merkara (Zj:, Zj, ...)
KupapwuiaéTrad GyHKIUS KHIIMaTH BEKTOPHH KHPUTHHT.

7.2 pacm rkfixed(y,x1,x2,n,F) ¢yukuuscu Epmamupa anbdepeHnnas TEHrIaManap CHCTEMacH CYMMH HaTKalapu
JKaJ[BaJl KYpUHHIIH/IA OepuiraH.

HnoBa: muddepenunan tenrnamanu eyniiga Z y3rapyBu KaHmai xapd Ownan &3wnmmimm axamust kacO stamu. Mucon
YUyH, arap cu3 y3rapyBunMHH 0o xapdaa é3caHrus, y XoJi1a XxaMma jxoiiia yHu 0o xaphaa UIuiaTvI 3apyp.
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v Tonwmpuk

Juddepenunan TeHrnaMany eYHHT.

BapuaHT Ne Tenrnama Bouutan\uy maptiap
1 .
y' = X-+C08 y xe[l12;22] nkl1l0 y,(1.2)x1l.4
0.7
2 .
y' = X-+sin y x € [0.5;1.5] nk10 y,(0.5) k0.6
0.3
3 .
y' = X+ €0 y x €[0.1;1.1] nk10 y,(0.1)x0.8
V1.5
4 .
y' = X-+sin y xe€[0.2;1.2] nk10 y,(0.2) k1.1
V1.3
5 .
y' = X+ €0 y x € [0.5;1.5] nk10 y,(0.5) k1.8
1.25
6 .
y’=x+sinL x € [0.6;1.6] nk10 y,(0.6) k1.2
Vi1
7 .
y'= X+COSL xe[l1;21] nk10 y,(1.1) k1.5
V3
8 .
y’=x+sinL x €[0.8;1.8] nk10 y,(0.8) k1.3
V2
9 .
Y= s+ cosY xe[l4;24] nk10 y,(1.4)x25
e
10 :
y' = X-+sin y xe[l4;24] nk1l0 yo(1.4)x2.4
V2.8
11 :
Y= X+COS¥ x e [L7;27] nk10 yo(1.7) k5.3
]
12 :
y':x+sinL x € [0.5;1.5] nk10 y,(0.5) k0.6
V7

Hasopat casonnap:

r taptubnu quddepeHnman TeHriiama 1ed HuMara auTUIaIn?

rkfixed ¢GyHKIMSAHUHT TAITKHI STYBYMIAPH HUIMAHU aHTJIATaIn?

Juddepennnan TeHr1aMa HaTWXKAJApUHA KAWCH KYPHHAIIIAPIA YAKAPUIIT MyMKHAH?
KansamauHT Xap Oup ycTyHIapuaa KaHmaal KHiMatiap KypcaTuiran?

PO

VIl nabapaTopusi uimu
BekTopJap Ba MmaTpunajgap 0MIaH MILIALI
Gynkuusiiapu

Mumnunr makcagu: MathCAD myxuTraa BeKTOpIIap Ba MaTpuuanap OuiaH uiuiam QyHKIMAIAPHHA YpraHuIn

Na6opatopusa uwmHu baxapuil ycnybu:

28. VmHWHT Ha3apuii KUCMH OWJIaH TaHHILIHWIIL: BEKTOpPJap Ba MaTpHIagap OWaH WIUIAIl acOCHil (YHKIWsSIapu OWiIaH
TaHHIINIII
29. +yiunaru Tapku6aa XucoO0oT TalepIaHCHH:
e  J1abopaTopUsl UK KOHCIIEKTH;
e  OQaxapwirad TONIIUPUK HATHKAcH OWJIaH.
30. Hazopar caBoapra >kaBo0 OepHHT.

Hasapuii TywyHTUpULLNGp

Acocuil pynkyuanap
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augment(A,B) - B maTpuiianu A MaTpUIlaHHHT YHI TOMOHHIa JKOMIAITHPHUII HATHKACH A XOCH OYIIraH Matpuna. A
Martpuila Ba B MaTpuiia Gup X1 COHIM KaTopiapjian uoopar OYIuiny Kepak.

cols(M) — M MaTpHUAHUHT YCTYHIapU COHH.

eigenvals(M) —M kBajapar MaTpuIla YIyH BEKTOP XyCYCHI KMAMATIapHHU aHUKJIAMIH.

eigenvec(M,Z) — M kBazapar marpuiia Z XyCycHil KuiiMaTu Ouiad 6o\laHraH HOMEpPJIAaHTaH XyCYCHI BEKTOP.

identify (n) — nxn yryamnu GUpIUK KBaAPAT MATPUIIAHH XOCHI KUTAIH.

last(V) - oxupru sJieMeHT HHIEKCH

length(V) — BekTop y3yHuru

matrix(m,n,f) -(i,j) snemenr f(i,j) au xocun Kunysun marpuna, Oyuaa ik0.1...,m Ba jk0.1,...,k.

max(A) -A MaTpHIIaHMHT KHAMAaTH Oyiirya MakcuMall 3JIeMEHTH, arap A-koMIutekc 6yica,y xoiama max (Re(A)) + i x max
(Im((A))uu kaiirapaau.

Min(A)-A MaTpUIlaHHHT KAMMaTH OYiinya MHHHMAJ dJIEMEHTH, arap A-KomIuieke 6yica ,y xoiaza min (Re(A))+ i x min
(Im(A))Hu kaiiTapaau.

rank(M) - M marpuua panru.

rows(M) - M marpuia KaTopiapu COHH.

rref (A) - A MaTpUIIAHUHT 3UHAITN KYPUHMIIIH.

stack(M1,M2) - ycryrnapu conu 6up xun 6ynran M1 Ba M2 matpunanapau M2 au M1 octrra »xo#namrupran XoJia

OupIamTUpaIy.

submatrix (M,ri,rj,ci,cj) - M matpumanaH ri-gaH MO rj-raua KaTop HOMEPJHM Ba Ci-IaH MO Cj-rada yCTYH HOMEPIIH

KHUCM MATpULIAHU aKpaTaau. I/IH[[aJ'IMaI‘aH X0J1Aa KaTop Ba YCTYH HOMEPJIapUu HOJIAaH 6OHIJ'IaHa,HI/I.

tr(M) - M kBagpat MaTpulia u3u (AUaroHaj dMeMeHTIapH HU\UHANUCH).

Marpunajap Ba BeKTOPJIap YCTHAA ONepPanMsijiap aMajra OIMpUIIra MUCOJI

Marpumanap yctuaa omepanusuiapau Oaxkapum ydayH (8.1 pacm) onauH ynmapau Xocwin Kwium kepak. [y makcamma
KyHuJaruiapHu amalira OLIMpUIl 3apyp:

BU3HPHHU (KM3WJI KPECTHKHM) HWIMYH Bapa\WHWHT KEPaKiM KOWWra “CHYKOHYA” €KMW XapaKaTJaHTHPHUII TyrMajiapu
épraMuja YpHaTHUIL KEPAK;

MaTpHIa HOMHHE KupuTHII Ba Shift + © (MkKu HyKTa) TyrManap kKoMOHHAIHMACHIAH Ol IaTaHuII KepaK. Y 31amTHpHIT
Oenrucy maino OyiranyM Ba KMPUTHIN MapKasW YHITA METKaHHM XapakaTiaHaad. AHa [Ty HaTWXKaHHU OomIKa ycyi OnitaH
XOCHJI KWJIMII MYMKHH. BolutaHumga y3mamTupuin onepaTopuHU KUPUTHUHT, OYHUHT ydyH MKKH HYKTa Ba TCHIUIUK
6enrucunn Kk Kampkymsrop (Evaluation) ac6o6nap nanenuman yeptudr. Bynjga merkacu OwnaH mabioH maiiao
O6ymamu. Yanm MeTka ypHUTa MaTpUIla HOMHUHH KHUPWUTHHT, CYHTpa KHPHTUII MapKepMHH HMKKHHYM METKa YpHHTra
KEJITUPUHT;

Math (Maremaruka) ac6o6ap HaHeIuIard MaTpyiia TaCBUP/IM TyrManu 4eptudr. Marpuua (Matrix) nanenu naiino
Ooynanm;

Matrix ac6o6nap manenugaru Matrix or Vector (mMatpuna €Ki BEKTOp ) TACBHPIHM TyrMaHH depTuHr. Insert matrix
(BcTaBate MaTpuIly) AMAJOr JapyacH maino Oyimamu. AHa mry mapyanmaru ROwWS (cTpokw) MaioHHIa MaTpHUIATard
kaTopnap conunu, Columns (CtonOuy) maiiioHuIa 3ca yCTyHIAp COHHUHU TepuHT, cyHrpa OK TyrMacuHH YepTHHT.
Buznp ypHUIa MaTpuIa 31eMEHTIAPUHA KUPUTHUII YIyH METKaJIM abJIoH maiio Oymanu. MeTkanap ypHUra Kepakiu
COH KMHMAaTIapuHU KUPUTHHT.

Bexropriap Ba MaTpunanap OuiaH WA YIyH Maxcyc (pyHKIMSUIapHU KyJUlamaa KyHuAarmIapHy aMaira OMIApHII 3apyp:

acoCHii MEHIOJIaTd BCTaBKa OYIMMH wuuiard GyHKuus Ganmuun deptuHr éku Ctrl+E tyrmamap xoMOuHarmscuHmM
6ocunrr. Mkkana xonaraa xam Insert Function (Becraska GyHKINM) quanor gapyacy maimo 6ymaim;

Juanor japyacu yan Kucmugaru Function Category pyiixataan xuco6 6yiinua oxupru kateropus Vector and Matrix
(BeKTOp M MaTpHLA)HM TOIMHI Ba “‘CHYKOHYA” TyrmMacuHd dyeptudr. Function Name (Mms ¢yHkuuu) auanor
JIapYaCHHUHT YHI' KHCMMJA BEKTOpJIap Ba MaTpuuaiap OWiaH MIUIAITa MYJDKaIaHraH (QyHKUMSUITADHUHT KaTTaruHa
pyiixatu maiao oynaam;

JHanor gapyacu YHr kucmmaaru Function Name pyiixatnad kepak (pyHKUUSHH TaHJIAaHT, MHCOJ Y4yH, MAaTPHLAHHU ¥HT
TOMOHHTa KEHTaiiTUpuira Mymwkamanrad auqment (a,b)uam. Ilactmarm matamu Mmaiimonna kyiumarn xabap maimgo
oynaau: Returns a matrix formed by placing array B to the right of array A. A and B must have the same number
of rows (b maTpunanu A MaTpHUIAHMHT YHI TOMOHHIa KOMIAIITHPHUII OPKAIM XOCHII OYJIraH MaTpULIAHK Kairapamd. A
Ba B Oup xw1 cornm katopiapaaH nOopat OYIUIIN Kepak);

OK rtyrmacunu 4epTuHr. BusupHu ypHaTum sxoiinzia ana nry GpyHKnus maGinoHu naino 6ynanu;

MeTKanap YpHUra WirapuiaH aHUKJIaHTaH, MaTpHLa HOMUHH KyiuHT (8.2 pacm).

Xap Oup snemenTu Moc A Ba B marpuma sneMeHTIapu KymaiTtmacura TEHr OYiraH MaTpUII@HM XOCWI KWIHII Y4yH

KymaiTMaHH TAIIKII KAIMHT Ba BEKTOPNAIITHPHUII onepatopuHu YpHatumt yuyH Ctrl + -, Tyrmanap KOMOWHAIMACHHH OOCHHI.
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[ matain]

M athcad Professional
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14 16 18, 269 0333 1444 -077%,

WAaTD M AHMHT MAK CHMAR

SAEMEHTH
myA) = 9

4] |
Press F1 for help.

WATp U AHMET MIIHIMAN

SREMEHT I
min A) = 1

*

[AUTO | [NUM |Page1 %

8.1 pacm. MathCAD cucmemacuda mampuyanap ycmuoa onepayusiap

. ' Mathcad Professional - [maltrnix]

|a] Pain Mpasca Bua Beraska Popmar Maremarika CumponbHan maremaniaca Oxka  Nomows

F
=

=T ES
ETES

D-z@ 8RY | T@B ~ ~ T: (wmo= 2P &l e

DR RS I

[ Normal =4l =lho
@ A== [ <2 T ap
MaTpENaAdp YCTHAL OHEPANEAAAD
MaTpEIasap YCINAZ ofieparuasap [N TP x|
132 123 3 1321 2 3 BRI
A=|456 B=[123 b=|2 augment(A By =|4 5 6 1 2 3| ) o' H na
7809 123 1 7891 23) &% i 2@
WMarpuma
VOTVENADH CO HMEH BHDALE KEG4par
AR AT MATPHIAHE T2 HII. hMaccHE | HII MACCHE A BeKTOD VaVEAMTIHN
OCTHTA KO AR THPII AH MK AGT
cols(h) =3 o 10
identity(d) = 01 132 length(b) = 3
Marpuma paHriHR 456 BexTop oXMprua
AR AT KMCM MATpHOara KA.B) 7809 e MEHT
_ KaifT 1 stac ,B) = MHAEK CHHH
rank(A) = 3 - 1 23 PAR—
Marpama submatria/4 ,0,1,1,2) = 5 6] 123 last(t) = 2
HAHHK 123
AH K ASTT Warpuma
ta(A) = 15 100 15974 B e
tref(mmef{A)) =0 1 0 eigenvals(A) = | -0.487 4+ 05711 rows(B) =3
D01 0487 - 05711 =
1| E »
Press F1 for help. |AUTD [NUM Page2

8.2 pacm. MathCAD cucmemacuda mampuyanap éa éekmopiap ycmuoa onepayusiap
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Y Tonwupux
8.1 Ba 8.2 pacmitapaa KypcaTHiATaHHUICK, MaTpUIIAIap Ba BEKTOPJIAP YCTHIA Olepalusuiap OakapuHr.
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12 6 3 5 12 8 4 A
9 2 4 6 1 3 5 9
8 9 7 5 2 4 12 7 )
3 1 8 8 1 1 5 9
13 3 3 5 7 2 4 6 8 )
9 2 4 6 3 3 5 9
8 8 7 5 2 4 17 8 )
3 1 19 6 1 3 9 9
14 8 3 5 15 2 4 6 8 A
9 2 4 6 1 14 5 9
B= C= bk3 d=|3
8 9 7 5 2 6 8 )
3 1 7 3 1 5 6
15 1 3 4 7 2 2 6 8 )
8 2 4 6 1 3 8 9
B= C= bk2 d=|3
8 9 9 5 2 4 6 7 )
3 11 8 6 7 3 5 9

Hasopart casonnapu:

PO

Martpuianap Ba BeKTOpiaap OWIaH HIUIAHAUTaH acOCUi QYHKIMIIApHU caHAO YTHHT.
Martpumanap OniaH UIUTAT YIyH Kaiicu acOo0map maHeTHHI YaKHPHII JIO3UM?
Maxcyc GyHKIMsIIApHA YaKUPUII YIyH HUMa KHJIHIT Kepak?

Tommmpukau 6a’kapuI KapaéHUHU TYITYHTUPUO OSpHHT.

IX mabaparopusi umm
Yuzukiau gacrypiam. CUMILIEKC yCyJIH.

HMumnunr makcagu: MathCAD MyxuTra 9M3HKIN JaCTYPIIAITHUHT YU3HKIIA TSHT CH3ITHKIIAp

CHCTEMANIAPUHU CYUII YCYIUHH YPraHuIIL.

Na6opatopusa uwmHU baxapui ycnybu:

31
32.
33.
34.

35.

WHuHT Ha3zapuil KHCMU OWJIaH TaHUIITHII
Macanaau KHPUTHIIHUHT aCOCUH OYHPYKIapHH YpraHUII
V'3 BapuaHTHHIH3ra MOC HOMEPJIH TONIIMPUKHY TAH/IAHT Ba YHU Kyiiuia Gepuiiran yciy6 acocuia GaxxapuHr
+ylnaara TapkuOaa Xuco0oT TaiflepiaHCHH:
e  nabopaTOpHs UK KOHCIICKTH;
e  OaxkapwiraH TONIIUPUK, HATUXKACU OUJIaH.
Haszopar caBosutapra sxaBo0 OepHHT.

Hasapuii TywyHTUpULLNap

Typau TapkuO/I4 pecypcaIapHi ONTHMAJ TAKCHMJIIL

Macananune Kyuunuuu

Nmnab unkapui skapaeHiuAa JOUMO OeTriIaHTral pecypcenap (xomame, spuMQpadpruKaHT, yCKyHa, MOJHUS, HITIH Ky4dH Ba
OomIKanap) MapXyIIMTHAArd MaxCyJIOTHU EKU MILTA0 YHKApHUII TYPJIM TAPKUOIN pecypciIapH ONTHMAN TaKCUMIIAIl MyaMoJapu

Macajaitapy ByXKyAra Keiaiu.

Macananune gyuunuwuea mucon. N Typaa Maxcynornapau U;,U,, ... U, unurad aukapum yayH M Typim pecypciap:
WIYY, MOJIMN, MOJIMSIBUN Ba OOIIKatap Kepak. Xap OUp j-HUM MaxCyJOTHH HILTA0 YHKAPHII YUyH KEpAKIM4a ajoxXuaa i-Huu
pecypc MuKIopu MawbiyMm. YHH Cj Xapaxar HopMmacH 1e6 Hommainuk. TamIkuaoTHHHr ymOy BakTAard xap Oup Typjaaru
peCypCIapHUHT MaBXy/l MUKIOPH a; aHWK je0 xucobnaiiuk. TalKUIOTHUHT j-HYM MaxCYJOTHH MILIA0 YMKAPUIIIAH OJIaJUraH
doiinacu II; mabnym. TamkunoTHH Makcuman Qoiifa oJMIIN ydyH, Kaicu Typjaaru Ba KalcM MHUKJIOpAA MaxcysoT HILiab

YHUKapUIIX JTO3UM SKAHJIUTU aHUKJIaHUIITN Tanad KWJIMHCHH. KepaKﬂI/I Gouuran\ny ax6op0TJ1ap JKaaBajiga KCJITUPUIITAH.
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Kepak 0yraH a; WNnurab unkapuiaran MaxcysnoTiap MaBxyn a;
pecypciap ", ", )48 ", pecypciap
Wiran 3 5 2 7 15
Monanit 4 3 3 5 9
MouusiBHiA 5 6 4 8 30

I1; doiina 40 50 30 20

Acocuii Xycycusitiiap, y3apo ajoKajaap Ba MUKAOPHH KOHYHUSTJIAPHU AaHUKJ/IALIT

Tamkunor unab 4ukapadIraH j-HUM TYpPIM MaxCylIoT MHKIOPUHM X; OunaH Oenrmimaiimns. Xap Oup X-HUM Typiu
MaXCyJIOTHH MIIUIA0 YMKAPHULI YYyH 3apyp OYIiraH i-HUM TYpIIH pecypc MUKIOPHMHH, XapaxaT HopMacu Cjj HH Ba Xap Oup i-HuH
pecypc MUKIOPUHY (KaJBajira KapaHr) OMIITaH XoJia KyHuIard TCHICH3JIMKIap CHCTEMACHHU E3HII MYMKUH:

3x1 +5x5 +2x3 +7X4 <15

4x4 +3X2 +3X3 +5x,4 < 9

5x4 +6X2 +4x3 +8X4 <30

FmaXK 40X1 +50X2 +30X3 +20X4

Xocun KWIMHTaH CHUCTEMaHHM TCHIJIaMayap CHCTEMacH KypuHHIMaa udojaaiaml MyMKHH, OYHHHT y4yH Xap Oup
TEHTCU3JIMKKA, YHH WILIA0 YUKAPUII yYyH Xap OHp KOJraH pecypc TypunmaH ¢oiinamaHwiagurad, (GUKTHB MaxcCyloTiap
(kymmmmuya y3rapyBumiaap) Xs,Xe,X7 JJApHA KHPATAMHUS.

ByHnna teHriiamanap cuctemMacu Kyluaaru KypUHHUILIHYI OJau:

3x1 +5x5 +2x3 +7X4 +X5 K 15

4x4 +3X2 +3X3 +5X,4 +Xg K 9

5x4 +6X2 +4x3 +8X4 +X7 K 30

By ¥sraprupummiap xucobnam >xapaHWHU COJIAJAIITHPHIN Makcaanaa Kepak. PHUKTHB MaxcynoTiap TOMOHHIAH
OJIMHAUTaH (Qoiaanap HoJra TeHT 10 OJIMHAIH.

Mamemamux modennu my3zuw. Y X0IJia ONTUMAIUTAIITHPHII KPUTSPUSICHHU KyiHraarnia ugoanai MyMKHH:

7
YKC1X1 +...CjXj + ...+ C7X7 KZCJ-XJ-
j=1
UYerapasuil maptiap Kyiugaruda €3unaim:
Xj >0 (_| K 1,2, ,7)
YerapaBuil maptiap, Makcan (QyHKUHACH Ba 4YerapaHMIUIap CHUCTeMacH Hu\MHAMCH OW3HM edaTraH MacaiaMu3
MaTeMAaTUK MOJEIUHU XOCHII KUJIaH.
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- Mathcad Prolessonal - [Camnascc]

|=] Pain Npaska Bua Bovaera Popsar  Mavemariea Cisaponesan marematiea Orna  MNomows =121 x|
D-@d &by  TEe o | Tr: o= P & oz @R
[[Mormai = [l =0 = B 7z u ===
A 5] = [2 <X 50 ap @]

T AMAATANTHPHIL KPHTEPHACK - MAECa) MYHENHGCH [cHpoutexc

yil 62,503,204 %5 06 ,67) =40 - x1 + 50 2+ 30 - B+ 20 - 440 - 5+0-27 B =, " 1=
BOIDAAEFEY AHEHAALOVEAAD ﬂ H* M"Y ms
1 =0 2 w=0 =l xMw=0( o= 15 wi =9 xT = 30 §e% Bxt Ium
Chiven

Yerap arpmmap cHoTEMACH

3:xl+3-2+2-3+T p+] xSmld

2 & a0 A
W

4.-21 +3-x2+3-834+5-¢d+1- =9

5zl +6-2+4-3+8 - »+1 xTwm30
Herdpaeli EHEMATAAD

20 220 B20 420 520 $20 F20
(CMITTEMATT BRI TOTEOTCHE
= x1 0
- 2 3
= 3 o
x4 | = Maximize(y,x1 52,3, 04,55 %6 .x7) ol | = 0
“ S| |3ss3x10” "
= » ;
<7 . .

ONTHMAA BUHM YIVH Magcay O YHEIMACH MHEACDPH TOIMACHH
yixl x2,93 04,25 xf xT) = 150 t
KN _>l:‘
Press F1 ot help, AUTO MNUM [Page 1 “49.1 pacm.
qu3lll(.7lll MEeH2CU3IUKHU CUMNIIEKC )C)iu ounan euuw

OnauH uoray Bapo\ura TYLIYHTHPHII MAaTHHHHM KAPHTaMu3. ByHWHT ydyH KypCOpHHU (KU3MI KPECTUKIIM BU3HPHH) MAaTH
KAPHUTHIIAIATaH jKoiTa Kentupamu3. Kypcop skoinamiran ®o#qa HKKUTAIUK KOBYC TyrMacHHu (MaTHHHU OyHpy\nra KHpUTaMus3)
O6ocamMu3. MaTH coxacu KUpUTHIAETraH MaTHHHHUHT Y3yHJIMTHIra Kapab aBTOMAaTHK XoJia KaTtanamunb 6opaayu. Yoy xapakaTHU
TyraTtraijiad CyHr (MaTHHU KMPUTHO OYiIrad) KypCOpHU MaTH COXAcCH PaMKacH TalllKaphCcura yTKa3zaMus.

CyHrpa ONTHMANAIITHPHUII KPUTEPUSICHHH KUPUTaMH3- MaKcaJ (QYHKIMSICHHU KHPUTaMU3 — Makcal (QyHKUUSICHHH.
ByHUHT y4yH KypCcOpHU MaTeMaTHK U(OAaHH KHPUTHII XKOHHUTIa KeNTUPAMH3, ITYHAAH CYHT, MOC TyrMajJapH{ MIUIATHO, ONpUHYN
HaB0aTga — ONTUMAJUIAIITHPHII KPUTEPHACH HOMHHHM apryMEHTJIapu OWJIaH KOByCJIap MYHMIa aKpaTHIraH X0J/1a, KAUPUTHIIHU
6onutaiimus. CyHrpa y3mamrupuir OeIruCHHN (K (MKKH HyKTa Ba «TEHIIIMK» Oenrucu) kuputumn yayH Shift + | komOuHanmscuaun
6ocamus. YHI MeTKa YpHHTa ONTHMAIAIITHPHII KpeTepuscy H(oaHH KoMIamTupaMu3. Moc Xoia Goluian\ny SKHHIAITyBIap
KUPHUTHIIAH.

Macananu eqnm yuyn Given ... Maximize ¢pyHkuusiiap OJOKHHY HIUIATaMK3. ByHUHT ydyH KyiinaarwiapHu Oaskapyin
JIO3UM:
®  H30XHH, arap Kepak 0yica, KAPUTHHT, 0y HKKUTAIUK KOBYC TYTMAaCHHH OOCHII OpKaiu OOLIIaHa M,

e Given xanuT CY3WHU KUPUTHHT;

e  YerapaHHWILIAp CHCTEMAcHHH TYK TeHDuK Oenrucuuu Ctrl + K Tyrmamap KOMOMHAUMSICHHH OOCHIN, HIUIATHII OPKAIH
KAPUTHUHT;

e  yerapasuii Mmuknopnapuu kuputuar (9.1 pacm);

e Insert Matrix (BcraBute Marpuily) amojor mapuacu Ba Ctrl + M koMOMHANMSICHHM HIUIATraH XOJAa KHUIHPHIACTIaH
napamerpiap BeKTop-ycTyHuHn KuputiHr (9.1 pacm). Jlnanor napuacu Karopiap COHU (YCTYH BEKTOPH dIIeMEHTIapH)- 7 Ta,
yerynnap (Columns) conu sca -1 ra TeHr OynuIm Kepak;

e  Shift + : komOuHaMsICHHK OOCTaH X0J1/1a, Y3rapTUPHIL OSITUCUHHI KUPUTHHT;

e Insert Function (BcraButh QyHkumio) auanor gapdacu Ba Ctrl+E Tyrmamap KOMOWHANMSCHHU HIUIATIAH XOJ/a,
KuaupuinaéTran napameTupiaapu ouaad Minimize GyHyuuscuHY KUPUTHHT;

e  KHAMPWIACTTaH IapaMeTHpJap BEKTOP YCTYHH Ba TCHIVIMK OCJITHMCHHU KAPUTHHT.
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9.1 pacmma MathCAD épmamuaa Typiau TapkuOaM pecypclapHH TaKCHMIIAIIHK ONTHMAJIAIITUPHUILN  KapacHH
KypcaTuira.

Typnu Tapkubiu pecypciapann Takcumutam (X1 X2 X3..)ma Bekrtopaa skamiadraH. OJWHTaH e4AMIaH KYpUHHUO
Typubaukn X1k0, X2k3, X4x0, X5 3.553x10™"°, X6x0, X7k12. By mryHu KypcaTagdky, TAWKWIoT X3 Ba X4 MaxCyloTiapHH
UIUIad YUKapuIl Kepak sMac. YHra (pakaT UKKHHYM MaxXCyJIOTHH 3 MHUKIOp OMpIIMTH/a MILIA0 YMKAPHII JO3UM. X2 y3rapyBuu
COHM WIUIA0 YHMKAPUINTa peXalallTUpa&TraH MaxcyloTiaapHu Owmampanu. PecypcrmapHu ontmMman Takcumiam Y MakCHMaml

¢oiiza onui UIMKOHUHY Oepajy, YHUHT KuiiMaty 150 OMpIMKHY TAIIKWI KWIaIu.

v Tonwmpux

3. 12X1 —-5x, + 9X3 + 13X4 <7 4, 18X1 +5x5 — 16X3 - 19X4 >13
2X1—5X2 +2X3 + 15X, <12 - 8x1 + 16x5 — 2X3 +8X4 >2
-5x1 + 6X5 — 3X3 +4x, < 32 4xq + 7x5 + 12x3 + 26X4 >30
Fmax K 25X1 - 11X2 - 20X3 +19X4 Fmin K 14X1 + 9X2 - 9X3 + 12X4

5 11x; + 13X2 - 9X3 —-11x4 < 18 6. 3X1 +11x, + 7x3 +17%, > 14
-4x4 + 14x, — 8X3 +12X4 <7 3X1 - 16X2 —bx3+16x, 24
16X1 - 13X2 - 6X3 + 9X4 <17 -T7x1 — 12X2 + 7x3 — 8X4 >1
FmaXK 22X1 - 14X2 + 36X3 - 13X4 Fmin K 15X1 - 13X2 + 54X3 +11X4

7. 11x; - 3X2 —-11x5 + 13X4 <10 8. - 7xq + 6X2 - 11x;5 + 10X4 >18
- 3X1 + 12X2 —bx3 - 13X4 <9 6X1 - 6X2 - 10X3 + 8X4 >10
-11x, - 2X2 - 13X3 + 6X4 <16 7xq + 10X2 - 12X3 + 14x,4 > 9
Fmax K 3X1 - 8X2 - 19X3 + 15X4 Fmin K 7X1 + 9X2 - 19X3 + 19X4

9. 25X1 + 14x, — 5x3 — 10X4 <7 10. '12X1 - 8X2 - 18X3 — X4 2 2
-5x1 = Tx, + 6X3 +11x, <17 16X1 - 12X2 +7x3 + 13X4 >14
- 8X1 + 9X2 —14x45 + 3X4 <8 11x; - 9X2 + 12X3 - 19X4 >10
Fmax KXp + 9X2 + 12X3 - 6X4 Fmin K 5X1 + 18X2 - 8X3 + 12X4

11. 17x4 - 13X2 +4x5 — 16X4 <33 12. 15x4 +7x, — 16X3 + 11X, > 12
22X1 —15x, + 8X3 + 13X4 <26 -4x1 —x,—1lx3 + 19X4 >32
12X1 + 3X2 - 8X3 + 12X4 <28 X1 — 8X2 + 12X3 - 8X4 >19
Fmax K 34X1 + 17X2 - 14X3 + 19X4 Fmin K 25X1 - 22X2 + 45X3 - 13X4

13. 8X1 +3X2 —bx3 - 13X4 <17 14. '2X1 +2X2 - 6X3 - 9X4 >19

4x4 + 3X2 +5x3 — 10X4 <7
2X1 —-5x, + 2X3 + 15x, < 12
- 5X1 + 6X2 - 3X3 + 4X4 <32

Fmax K 20X1 +10X2 - 40X3 + 15X4

- 19X1 —7xy +x3 + 11X, < 18
4x4 + 10X2 - 13X3 + 24X4 <17

Fmax K 21X1 - 14X2 - 20X3 + 14X4

2. '2X1 +2X2 - 6X3 - 9X4 >1
4x4 — 6X2 —4x3 + 9X4 >23
9X1 - 8X2 + 2X3 + 6X4 >8

Fmin K 15X1 - 13X2 + 54X3 + 11X4

4x4 — 6X2 —4x3 + 9X4 >34
9X1 —8X2 + 2X3 + 6X4 >5

Fmin K 9X1 - 18X2 + X3 + 25X4

Ha3opat casonnapu:

agrwdE

I'IPI?,I/IK,J'H/I JAacTypJiall yCyJulapyu HUMa Makcajija I/IHIHaTI/IHa,HI/I?

MacanaHuHT KyHUIUIINTa MUCONIAp KeITUPUHT?

MacanaHMHT MaTeMaTHK MOJIEN JIeTaH/ia HUMa Ky3 OCTHIa OJIMHAIN?
Macaany eqyusIMIImIa HiIaTHiIa urad GyHKIUsIIapHu caHad YTHHT.

Macana eqnMu KeTMa-KeTIUTHHI TYIIYHTUPHWHI .

X naGaparopust uim

TpancnmopT MacajacuH¥ e4UI

Mumnunr makcagu: MathCAD MyxuTHaa TpaHCIOPT MacalaCuHU €M YCYIHHHU YpPraHuIl

Na6opatopusa uwmHu baxapuil ycnybu:




36. TpaHcropT MacanacHHU €YUl yCITyOuETH OUTaH TAHUILIUII
37. MacanaHu KHpUTHIIHUHT acOCUi OyHpyKIapy OuiIaH TaHHUIIHIIT
38. V3 BapHaHTHHIH3ra MOC HOMEPIIH TOMIIMPHKHN TAHJIAHT Ba YHH KyHnaa GEpHIIraH yCIy6 acocuaa GaxapuHr
39. +yliunaru Tapkn6sa XMcoOOT TailepIaHCHH:
e  11abopaTOPHS HIIN KOHCIICKTH;
e  QaXapwiraH TOMIIMPHK, HATH)XACH OHJIaH.
40. Hasopar caBojutapra >xaBo0 OepHHT.

Hasapuit TywyHTUpULLNGp

MacaJjia eduMHTra MHCOJI

+yiiugaru Mucon €pAaaMuia TpPaHCIOPT MacajlaCu €YUMU JKapaéHUHU KypaMu3:

Bj B, B, B; ai
A
A 70 38 24 14
A, 58 18 56 20
As 19 10 100 26
b; 30 22 8

Wurau Bapo\ura TYIIYHTHPHUII MAaTHHHH KUPHTHHT. BYHHHr yuyH OONUTAHMIIMIA MATHHH KUPHTHUII KOWHUTa KypCOPHU
KEITUPUHT (KM3WI KPECTHUK BU3MPHMHHW). MKKUTaNMK KOBYC (MaTHHM KHPHUTHUII y4yH OyHpyK) TyrMacuHu OocuHr. Mkkana
Ba3MATIA XaM, )KOMMHN Ba KUPUTHIIHN OOLUIAIIHY KypcaTyBUH, Ia0I0H naigo O0ynany, NyHJaH CYHITHHA aHHA Iy OTIepalisHI
OakapHIIra KHPULIHII MyMKHH.

C¥Hrpa ONTHMANTHPHII KPUTEPHACHHHN KHPHTaMH3-Makcal (QYHKUMSACHHU. BYHHHT ydyH KypCOpHH (KH3HJI KPECTHKIH
BU3WPHH) MaTeMaTWK H(OTAHM KHUPUTHIN >XoWwra kemrupamu3. CYHTpa, MOC TyrMaJapHH HOUIaTHO, OmpwHYM HaBOaTHa-
ONTHMAJUIAIITHPHII KPUTEPUSICH HOMHUHHU apryMeHTIapy buiaH KoByciap nunza Bepryjuiap OwiaH aKpaTraH X0oJaa, KHPUTHIIHH
OonnraimMus:

Y(X11,X12,X13,X21,X22,X23,X31,X32,X33).

Cyurpa y3mamrupumn OeiarucuHd 'K (MKKM HYKTa Ba «TeHIJMK» Oenrucu) kuputuin yuyH Shift+: (ukku Hykra)
KOMOMHALMACHHYM 60CaMU3. YHI MeTKa YpHMIa ONTHMAJUIAIITHPHII KPUTEPHSACH H(OJACMHM KoiiamTupamus. Moc Xomna
Oonutan\ny SKYHIANTYBIAP KUPUTUIAIH.

Macananu euntnr yaya Given...Maximize ¢pyHkuusiaap 6J0OKHHH HUUIATaMK3. BYHUHT yuyH KyiuaarniapHu Oakapuii
JIO3UM:
®  H30XHH, arap Kepak 0yjca, KHpUTHHT, Oy HKKATAIUK KOBYC TYTMacHHH OOCHII OPKaJI OOIILTaHAIN;

e Given xanuT CY3WHU KUPUTHHT;

e  YerapaHWLUIAp CHCTEMACHHU TYK TeHIIHMK OenrucuHu, Ctrl+k Tyrmamap KOMOWHAIMACHHYM OOCHIN, HIUIATHII OPKAIA
KUPHUTHHT;

e  uerapasuit Muknopiapuu kuputusr (10.1 pacm);

e Insert Matrix (BcraBure Mmarpuily) amanor gapdacd Ba Ctrl+M xoMOMHAUMACHHH MOLIATIaH XOJAa KUAMPHIaETraH
napameTpiap BEKTOp-yCcTyHUHH KupuTuHr. [laiino 6ynran BeraBka maTpuuy quanor aapuacuaard Katopiap MaiaoHHIa
KaTopJap coHH (YCTYH-BEKTOD 3JIeMEHTJIapH) 9 aH, yCTyHJIap MaiiloHn1a 3ca | JaH OMIMaCIUTH Kepak.
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. Mathcad Professional - [rpanen. sanava)
|c] Paiin Mpaeka Bua Beraka Popwar Marematika CueiBonbHad matematika Okha  Momows =12 x|

D-Z@|8RY | /=8 -~ "t mD=|05 Al @2

JINurmal =faria o B 7O === iE|

B A E =T .

. 5
ONTEMAAAANTHPHIN KPHTEPHACHE — MagCaj OVHKIHACH (IPAHCOOPT MAaCaAacCH)

wixll,x12,x13 221 222 23 231 332,333 =70 - x11 + 38 - x12 + 24 - 213 .
+58- 921 + 18- 22 4+ 56-323 ...
+19-331 + 10 - 332 + 100 - 233

BoITARHFHY AKMHAAITYEARD

Ul =0 xl2=0 xl3=0 @l =0 xX23=0 x3=0x83l=0 (B2=0 B3=0 B4=0

Given

YeraparmmIay CHCTEMACH

]l +x124 213=14 x1 + 21 + 281 = 30
W] 424+ 3= €2+ x22 + 332 =32
Bl +382+:33=26 ¥XIZ+ 23+ 333 =8

Herapa B MHEACDAAD

x11 =20 ¥x12=20 x1I320 l=20 220 @320 [Blz0 G220 3320 =
K1 _*l_‘
Press F1 for help. AUTO | [MUM Pagel 2

10.1 pacm. Bup mapkuénu pecypciapuu onmuman maKkcumiaut

. ' Mathcad Professional - [rpancn.sapaval M [=]E3
|E’| Pain [paexa Bua Beraeka Popmar Maremaruka CumBoneHaA maremarika Okda  [Momowe =& x|
|D-2d | 8RY | =8|~ = T o= &3 Alw @82
| [Noml =][aial v =l® rul|EES ==

B A [ x= (2 <E D ep W

m— B
CITITHIAN €M TOIIUTCHE Marprua B
xl1 xi1 47 B %, s I
x12 x12 2 T m
%13 %13 2 Fa% #xF Zu [
%21 %21 0
322 | = Mindmize(y,x11,x12 %13 321,232 323 331 252 x373) W2 =20 [loriueckui
¥23 ¥23 0
%31 %31 26
32 132 1]
3 13 o) i
OOTHMAA eUM YUYH Makcal O VHEIMACH MUEASPHE TOINLACHH
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10.2 pacm. Bup mapxkubau pecypcnapuu onmuman makCuMIAUIRL 0A60MU

e  Shift+: (ukku HykTa) TyrManap KOMOMHALMSICHHN OOCTaH XOJIa, Y3MalITHPHII OCIITUCUHA KUPHTHHT
e Insert Function (BcraBute ¢ynkumio) nuanor aapuyacuau Ba Cirl+E Tyrmamap koMOMHAUMsACHHHM HILIATTAH XOJZA,
KuIupuiaaéTran napaMerpiaapu 6unant Minimize GyHKUMSCHHY KUPUTHHT;
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e  KUIUPWIAETraH MapameTpiiap BEKTOP-YCTYHHHHU Ba “TEHIJIHNK~ OSNTHCHHU KUPUTHHT.

10.1 pacmpa MathCAD épmamuaa Oup TapkuOiaM pecypcllapHM ONTHMal TAaKCHMIIAI >KapaéHUHU OOIIAHHUIIH
kenrtupmirad. By cucrema €prammaa aHWK TPaHCIIOPT MAacalaCHHWHI MaTeMaTHK Xoijja Oepmmmmuanp. byHna onTuMantapum
KpuTepusicd, OomutaH\wd  SKMHIANIYBJIap Ba derapaBuil mmapriap OepwiraH. BupuHdnM unkkw OanmmapHd Oepuininnia
y3mamTrpum Genrucn K (MKKM HyKTa Ba TEHT) HIUIATWITaH. Y, arap y ONAMHAAH HWIIYM Bapa\ura dumkapuiran Oyica,
Kaaskynsitop (Evaluation) nanenuHHHT OUPHHYM KATOPHAArM MKKUHYM TyrMaHH CHYKOHYAHU YEPTHII OPKATH KUPUTHIIAIH.
Vanamrrupum Genrucuan Shift+:(Mxku HyKTa) TyrManap KOMOMHALMACHHH OMPraiuKIa GOCHII OPKATH XaM KHPHTHII MyMKHH.

MathCADpga derapaHuuuiap CHCTeMacHHH OCpWIHMIINMIA XaM AWKKAT OepHIIMMH3ra TY\pH Kenamu. YHH E3WIHIINA,
Jlormyeckmii acoo6nap nanenuaarun OMPUHYM YCTYHHUHT MKKMHYM TYTMacHHHU YEPTHUII OPKalIN YaKUPHJIAJUraH, TYK “TEeHIJUK”
OCJIrucH UILTATHIA M.

10.2 pacmaa MathCAD épnamusia 6up Tapkubiik pecypcliapHi TAKCHMIIANIHN ONTHMAIUTAIITHPHII JKapa&Hu KYpCaTUIIraH.
TYK “TeHrnuk” OeNTMCHHHU, YHU OyseBanu TeHrIUK aed  xam HomuaHaau, Ctrl+k(teHr) TyrManap KOMOMHAIMSACHHH OGOCHII
OpKaJIM XaM YNKapHUIl MyMKHH.

Bup tapkubnu pecypcrnapuu ontuman takcumam (X11 X12 X13..)) Bekropuna kaiia stuinagu. ONWHraH HaTHXKaJaH
kypunu® Typubmmkm, X11k 4, X12k2, X13k 8, X21k0, X22x20, X23x0, X31x26, X320, X33k0. by myHu kypcatamuku,l-
pakamiy MaHOa OMpUHYM NaBpaa 4 OMPIMK, NKKWHYY Ba YIMHYH JaBpiapia 8§ OMpIuKKa MOMHAIAIITHPYIINIIN KEPaK.

2-manb6a: 1-unm paBpna 0 Oupiauk, ukkuHunga 20 Ba yumnumpa 0 Oupnuk, 3-4yu ManGa: OupuHYM naBpaa 26 OHpIHK,
MKKWHYY Ba yYMHYMIApIa MOJHUSIIAITUpMIMAi . X Y3rapyBUMHUHT OUPUHYU COHU MaHOAHH, MKKMHYHMCH JCa-MOJIMSIIAIITHPHII
JIABPUHU aHUKaian. Manbanapaary myn Mabaa\napuan OyHaall TaKCHMIIAHHUIITE MHHHMAI yMYMHIH capOUHU 4 TabMUHIANIH, Y
1.402*10° OMPJIMKHU TAIIKUII ITAIIH.

Kypunaérran Macananap/a *yHaTyBYHIIap pecypciiapy Xa)XMH HCTEbMOIYHIIAP pecypeiiapy XakKMura TeHr. AMMO, aiipuM
xoJiatiap/a Oy TeHIJIMK Oa)KapHiIMacIurid MyMKHH.

Arap Oapua XYHATyBUMJIAp pecypciapd XaXKMH 0apda HCTEhbMONTYMIIAP pecypciiapd XaKMHZaH Kara Oynca, (UKTHB
HUCTEbMOTYH D4y KHPUTHIAAN, YHHHT MCTEbMOJ X@)KMH KyHHIarura TeHr 0yaaan.

m n
bpyy = Zai _ij
i=1 =1

Bupnuk pecypcHH KYHATHII MyHKTHIAAH UCTEHMOJ (PHKTHB IMYHKTHUTa JKYHATHII XapakaTH, andarta OUp-OWpwra TEHT
oYy Kepak, Ba ynapHu 0 ra TeHT KAJIHO OJMHAIN:

C1,n+1 = C2,n+1 == Cm,n+1 =0..

Arap UCTEEMONYMIAD PECYPCIAPHH XAXKMHU KYHATYBUHMIAD PECYPCIapHH XaKMUAAH Karra Oyica, y Xoiaa (UKTHB
KYHATYBYH 8pm+q KAPUTHIIAAH, YHUHT JKYHATHIN XKMU KyHuIarura TeHr Oyiaam:

n - m -
Ayt = ij _zaj
i1 i

Bupnuk pecypcHH (DUKTHB KYHATHIN IMyHKTHIAH Xap OWp HMCTCHMOJYM IMYHKTUTA JKYHATHIN XapakaTd, aidarra Oup-
Ompura TeHT OYIHIIN Kepak, Ba ynapHu 0 Ta TeHT KIJIHO OJIMHAIH:

C C =C =0.

KaliTa XOCWJI KWIMHTAH jKaJBaJUIap/ia XUCOOall OaJaHCIaHTaH TPAHCIIOPT Macajlac KaOu Oakapuiaii.
Bapypar Gyiaranga, Makcan (YHKIMACHHA MaKCHMAaJUIAIITHPHIIHN aHUKIam yayn Maximize ¢gyakuusicu BeraBka
(yHKUUH KaABaTHUIAH TaHIAHAIH.

m+11 = “m+12 m-+1,n

v Tonwmpux
1 2.
70 40 50 30 20 40
90 9 [ 7 20 3 5 2
B8 B8 7 7 7 T
28 10 7 4 28 4 5 [
Fmin Fmax
3 4,
4 12 8 80 50 50
2 5 8 4 50 T 3 [
14 4 5 3 30 2 8 7
8 4 2 5 100 5 4 3
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Fmin Fmax
5. 6.
6 18 12 15 17 18
3 0 6 g 10 3 T T
12 g z 0 30 7 z 5
21 g 0 3 10 T z 3
Fmin Fmax
7. 8.
17 33 50 20 60 40
50 3 T Z 10 5 g Z
20 7 7 3 20 Z 7 5
30 5 Z 3 70 3 5 3
Fmin Fmax
9. 10.
8 24 16 30 60 30
10 10 16 8 40 4 8 11
16 8 4 10 60 6 6 7
22 8 10 6 20 3 10 15
Fmin Fmax
11. 12.
4 12 8 7 13 10
2 15 24 12 10 2 3 5
l 4 12 15 9 10 6 6 4
8 12 6 15 10 9 10 6
Fmin Fmax
13. 14.
8 24 18 70 60 60
4 15 24 12 70 3 2 3
16 12 6 15 20 I 4 3
28 11 15 9 100 10 5 4
Fmin Fmax
15. 16.
15 30 35 16 8 12
20 10 18 4 3 14 25 12
40 9 5 8 2 l 12 15 9
20 6 4 10 12 13 6 18
Fmin Fmax
Hasopart casonnapu:
6. TpancmopT Macajiacl MOJIC)IA HIMa MaKcaJla MIUIATHIIAIH.
7. Macananap KyHIINIIATa MACOJIIAp KEITHPHHT.
8. ®ukTHB XYHATYBUN Ba (PUKTHB UCTEHMOIYH OPKACHIA HUMA TYIIYHHUIAIN?
9. Macananu eUHJIMIINAA HIUTATHIAAUTaH QYHKIUATIapHU caHaO YTHHT.
10. Macana eqnMu KeTMa-KeTJINTHHU TYIIYHTHPHO OeprHT
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