Ynpaxuaenne 1. [IpocTbie BoIYUCIEHHS ¢ HCIOIb30BaHeM nporpammbl MathCad

3amaya, Haiitu peOpo ky0a, paBHOBEIMKOTO MIapy, IUIOIMAAb TOBEPXHOCTH KOTOPOTO paBHA IUIOMIAIN
0OKOBOIt IMOBEPXHOCTU IPSAMOI0O KpPYroBoro KoOHYCa, y KOTOPOro BbICOTa BABOC MCHBIIC, YCM [JIMHA
oOpasytomieif. O0beM 3TOro KoHyca paseH 1.

Anaym3. OCHOBHbBIC FreOMeTpHYECKUE (POPMYITBI, UCTIONB3yEeMbIC TIPH PacUeTe.

O6mBeM Konyca - V = %m‘zh

[Tnomans 6OKOBOI MOBEPXHOCTH KOHYyca - S = zr|

CooTHoIlIeHHE B KOHYCE MEXKY palyCcOM OCHOBAHUS, BHICOTOU U JUIMHOW 00pa3yrolie
r> +h*=1?

Inomaas moBepXHocTH mapa - V = 47R?

O06bem mrapa -V = %ﬂ‘RB

O6mem kyba - V =a’.

1. Banycture mporpammy MathCad yepes I'maBnoe menio (Ilyck > Ilporpammser > MathSoft Apps >
MathCad).

2. Otkpoiite manens uHcTpyMenToB Arithmetic (Cuer) memukom Ha kaomke Arithmetic Toolbar (ITanean
uHcTpyMeHTOB Cuer) Ha maHenu uHCcTpyMeHTOB Math (MaTtemaTmka) Wik ¢ TOMOIILIO KOMaHabl View >
Toolbars > Arithmetic (Bux > Ilanesin uucrpymenTos > Cuer).

3. dnsa ymobctBa pacdera Oyaem 0003HAYaTh KAKIYHO M3 BBIUYUCISIEMBIX BEIWYHH OTIEIHHON MEPEMEHHOM.
O0beM KOoHyca 0003HA4YMM Kak V MpUCBOMM eMy 3HadeHue 1. OnepaTop NpUCBaWBaHHs BBOJUTCS CHMBOJIOM
«:» wn kaonkou Assign Value (IlpucBouTts 3HavYeHue) Ha maHenu nHcTpyMeHToB Arithmetic (Cuer). Urak,
Ha0 BBecTd V: 1. B 1OKyMEHTE MOSBUTCS TOJHOLCHHBIN ONepaTop MPUCBANBaAHHUS:

V=1

4. TlyTeM HECJIOKHBIX MPEeOOpa3OBaHHU MOJYYUM, YTO PAJUYC OCHOBAaHHS KOHYCa MOXKHO BBIYHUCIHUTH IO
bopmyie

BBoauts 31y Qopmyny ciaeayet cieBa HampaBo. [lopsgok BBosa 3Toi dopMyiisl crnenyronuii: CHadaaa BBOIUM
3HaK KOpHS Mpou3BoJibHOHU crernienn: kHomka Nth Root (KopeHb naHHON cTeneHn) Ha MaHEIH HHCTPYMEHTOB
Arithmetic (Cuer) min xomOunanus kimaBuir CTRL+\. IllenxkHure Ha YepHOM KBaJpATHKE, CTOSIIEM Ha
MecCTe IoKa3zaress creneHu, U BBenute mudpy 3. lllenkHure Ha KBaapaTHKe, 3aMeMIArOeM IMOJKOPSHHOE
BeIpakeHne, Hakmure kinasumu [V][*]. BBemure 3HaK KBaapaTHOro KOpHS: KHomka Square Root
(KBaapaTHbIii KOpeHb) Ha TaHe M WHCTpyMeHTOB Arithmetic wim knasuma [\] - u uudpy 3. Ipexae yem
BBOJWTH 3HaMeHarTenb, ABaXAbl Haxwmure kinaBuiry I[IPOBEJI. OGpature BHHUMaHHE Ha CHHHUN YTOJIOK,
KOTOPBIM yKa3bIBaeT Ha TEKyIllee BbIpakeHHe. [Iperonaraercs, 4To 3HAK OMEpallid CBSI3bIBA€T BBHIOPAHHOE
BBIpAXXEHHE CO CIeAYIOIUM. B 1aHHOM ciyyae 3To 6e3pa3nuvHo, HO B LIEJIOM 3TOT IPUEM MO3BOJISET BBOAUTH
CIIOKHBIE (POPMYITBI, 30eras py4HOTro BBOJIA JOMOJHUTEIbHBIX Ck0OOK. Haxkmute kimaBuity [/]. UToOb! BBeCcTH

uucio 70 , MOXHO Bocmonb3oBathcsi KomOuHanumeid wimapumi CTRL+SHIFT+P wimu cooTtBeTcTBYROLIECH
KHOIIKOH Ha maHenn nHctpymeHnToB Arithmetic (Cuer).

Ha sxpaHne nosButcs ciienyromas Haanuch: =3

5. Beegute dhopMyIbl 11 BBIYUCICHUS JUTHHBI 00pa3yIOIIeH U IJI0Ia i OOKOBOM MMOBEPXHOCTH KOHYyCA:
r*2

|=——;S=arl
V3

VYkazaHue 3HaKa YMHOXEHHUS MEXIy TEepeMEHHbIMH 00s3aTeNibHO, Tak kak wHade MathCad courer, uTto
yKa3aHa OJIHa MMepEMEHHast C UMEHEM U3 HECKOJbKHUX OYKB.



6. Jlns BeruMciieHus paguyca mapa R BBeaute Gpopmyity

R= |-
A
7. [Ans BeruMciIeHus: o0beMa Imapa BBeAuTe GopMyTy
w =2 R
3

Hcnonp3oBatk nepeMeHHyo V BO BTOPO# pa3 He CIIEAYeT, TaK KakK Terepb MbI ONpeiessieM COBEPIIEHHO
npyroi o0bem.

8. 3axmmrounTenbHas Gopmyna a = 3IW  nossomut MOJIyYUTh OKOHYATENbHBIM pe3ynbTar. Ilocie 3Toro cHosa
HaOepUTe MM TICPEMCHHOM a4 W HaXXMHUTE KIABUIy = WIM IIeJKHUTe Ha kHomke Evaluate Expression
(BbruncauTh BbIpaskeHHe) Ha maHenu nHcTpymentoB Arithmetic (Cuer). ITocne Ghopmyssl MOSIBUTCSA 3HAK
PaBEHCTBA U BBIUMCIICHHBIN pe3yJbTarT.

a=0,7102

BbuncnaTte MOXXKHO Kak JOEHCTBUTENbHBIC, TaK M KOMIUIEKCHbIE BbIpakeHHA. O0O3HaYeHHE MHUMOUN
enuuulbl (i) clieayeT BBOJUTH HEMOCPEICTBEHHO MOCIIEC YHCIOBOTO KOAPPHIIMEHTA, KOTOPBIN HEJIb3s OIyCKAaTh,
JTa)Ke €CJIM OH PaBEH EUHMUIIE.

9. BepHuTech K caMOMy IE€PBOMY BBIPQXCHHIO M OTpeJakTHpyilTe ero. Bmecto 3HaueHus 1 mpucBoiite
nepeMeHHo# 3HaueHue 8. Cpasy ke mepeianuTe K mocieaHel BBeileHHoN GopmMyiie 1 oOpaTuTe BHUMaHHE, YTO
pe3yJbTaT pacuera cpasy e CTall OTpakaThb HOBbIE HaYaJIbHbIEC JTAHHBIE.

MpbI MO3HAKOMWJIMCH ¢ METOJMKON mHpocTelimx BeruucicHuit B nporpamme MathCad. Omnucannast
TEXHUKA TMO3BOJIIET MCHOJB30BaTh 3Ty IMPOrpaMMy KakK «HMHTEIUICKTYaJbHbIA KalbKYJIATOP»  JUIS
AaBTOMATHUYECKOTO pacyera IO HU3BeCTHBIM (opmynam. OcobenHocthio mporpammbl MathCad sensiercs
BO3MOKHOCTb MPAKTUYECKM MTHOBEHHOT'O IIEpepacyeTa ¢ IpyruMHU Ha4aJlbHBIMU JaHHBIMH.

Ynpaxnenue 2. @Puznyeckue BHIYUCIEHUS ¢ UCIOJb30BAHNEM eIMHUI H3MEPEHUs

IMocTanoBka 3agauu. Teraon30IMpoOBaHHBIA KOCMUYECKUH ammapar, HaxoIAuiica Ha opOouTe 3eMilH,
UMeeT Ha OOpPTYy MPUOOPHI C ATEKTPUICCKOW MOITHOCTBIO, KOTOPAsk MOXKET U3MEHSATHCS B X0J1e pa0boThl oT Nt =
75 Bt (mexypusiii pexum) 10 N2 = 200 Bt (ceanc cBszu). C nenbio odecredeHus npecka3yeMoro TerioBoro
peXrMa B TEIUIOM3OJISIMH CACTAHO OTBEPCTHE IIOMIABI0 S1, HA KOTOPOE MOMAAAeT MOTOK COTHEUHOW YHEPTUN
W = 1400 Br/m?. TlonyueHHas >Heprus M3IydaeTcs ammapaToM depe3 JTO M JONOIHHTENIbHOE OTBEPCTHE B
TETUTOU3OJISIIIAH C TIOMAABI0 S2 B PEKUME «UepHOTo Tea». KakoBbl JOKHBI OBITh TUIOIIATH OTBEPCTUH, €CITN
JOTYCTUMBIN AMAMa30H TeMIepatyp i1 000pyA0BaHuUs, PACIIOIOKEHHOTO B annapare, coctanisier 20-30°C?
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AHanu3 3aa4d. MuHUMalbHas TeMIlepaTypa ammapaTypbl COOTBETCTBYET PEXHUMY MHUHUMAIBLHOTO
TeroBbLACNeHHUA. B 3TOM cinyyae noctynatomas MomHocth  Q1=WS1+N1

W3myyaemast MOIITHOCTh Q, =0T (S, +S,),



3
rae Tt — MHHMMaibHas JONMycCTHMasl TemrepaTypa B rpagycax KenbBuHa. B ycnmoBusix TemioBoro 6anaHca
9TH MOIITHOCTH JOJDKHBI OBITH PaBHBI.
PexxrM MakCcMManIbHOTO TEIUIOBBIIEICHHUS COOTBETCTBYET MAaKCUMAJIbHOW TeMIlepaType anmaparypsl. B stom

ciysae WS, +N, =0T, (S, +S,).
Vcrionb3ys 1Ba MONyHYEHHBIX YPABHEHHUS, IOTydaeM:

_(N2T14_N1T24) _W(Nz_N1)_O'(N2T14_N1T24)
CowW(T-T) oW (T, -T,")
1. Bammyctute nporpammy MathCad.

2. BBGI[I/ITC 3HAYCHHA H3BCCTHBIX BCJIMYMH, IMPHUCBOMB HX IMNCPEMCHHBIM C COOTBETCTBYIOIIMMHU HMCHAMMH.
BwmecTo HI>KHUX HHIOCKCOB HCHOHBByﬁTC IpOCTO AOMOJIHUTCIILHYIO I_II/I(bpy B Ha3BaHUH HepCMeHHOﬁ.

w :=1400 Y21,
N1:=75-watt
N2 :=200- watt

T1:=(20+273)-K

T2:=(30+273)-K

3. OOo3HaueHus (PU3MUECKUX EIUHUI] MPUCOEIUHINTE K COOTBETCTBYIOUIMM 3HAa4eHHUSIM 4Yepe3 3HakK

yMHOXeHUs. Ecnmu Hy)HOEe 00O03HaueHHe HEU3BECTHO, MCHONB3yiTe komanmy Insert > Unit (BcraBka >

Emunnna m3mepenust). M3mepsiemas Bennunna BbiOupaercs B crrcke Dimension (Pa3mepHocTb), a HyKHas

enuHuIa u3Mepenus — B crucke Unit (EquHuma nzmMepeHnus).

Bt )

m?.K*
UYroOBl BBECTH I'pEUECKyl0 OYKBY, MCHOJIB3yiTe MaHens MHCTpyMeHToB Greek (rpeueckuii andaBuT)

WJIA BBEJIUTE COOTBETCTBYIOINIYIO JIATHHCKYIO OYKBY (B JAaHHOM CITydae «S») M Cpa3y k€ HAXKMUTE KOMOMHAIIUIO

knaBuiml CTRL+G. Tak kak crnenuanbHOM eIUHUIBI Ui Pa3MEPHOCTH 3TOM KOHCTAHTHI HE CYILECTBYET, €€

CJIeZlyeT COCTaBUTh U3 CTAaHAAPTHBIX €IMHUIl METOAOM YMHOXEHHUS U JI€JICHUS.

5. BBenute modydeHHbIE B XOA€ aHaimu3a (HOPMyYJBl ISl BBIYUCICHHS IUIOINAAEH OTBEpCTUH, NMPHUCBOMB

MOJTyYeHHBIC 3HAYEHUs TepeMeHHbIM S1 u S2.

_(N2-T1*—N1.T2%) 32 _ W-(N2-N1)-o(N2-T1*—N1.T2%)
W-(T24-T1%) " o-W-(T2*-T1%)
6. UToObI YBUIETh PE3y/IbTAThl BEIYMCICHUH, BBEIUTE UMS IIEPBOM U3 PACCYMTAHHBIX TIEPEMEHHBIX U HAKMHUTE
kinaBuiny [=]. 3aTeM mpojenaiTe TO Ke caMoe CO BTOPO MEPEMEHHOIA.
S1=0.5679m”

S2=1.514m’

7. W3MmeHeHue 3HAYECHMM IapaMeTpoOB, 3aJaHHBIX B YCJIOBMM 3aJadyd, I[PUBOAUT K aBTOMAaTUYECKOMY
nepepacuery Qopmys. B gactHocTH, uccienyiite, u3MeHss 3HaueHue nepeMeHHoM W, kak HM3MeEHAIOTCA
TpeOOBaHUS K TAKOMY METOY TEpMOPETYJSLUH NpU yAaneHuu annapara oT CoylHia u npuOImKeHHH K HEMY

4. Ilpucpoiite MepeMeHHOW O 3HaueHue mocrosiHHoW Credana-bonbiMana (5,67-10_8

S1:

B B
(1a opbute Benepsr W:2700m—t2; Ha opbuTe Mapca W=500m—£ ).

8. O6patuTe BHUMAHHUE, YTO PE3YJbTAT COACPKUT CAMHUIIBI U3MEPEHUS B COOTBETCTBUU C CUCTEMOM E€IMHMII
CHU. Hcnonw3dyemasi cucTeMa €IuHHII oToOpakaeTcs B auajgoroBoMm okHe Insert Unit (BcraBka exmHHIN
U3MepeHus).

9. UToOBI M3MEHHUTH HUCIIOJIB3YyEMYI0 CHUCTEMYy eIMHUI, AaiTe komanay Math > Options (MaremaTuka >
IMapameTpbl) 1 B OTKpbIBIIEMCs auanoroBoM okae Math Options (ITapameTpbl pacuera) BoIOCPUTE BKIAIKY
Unit System (Cucrema exunui). Beioepure cuctemy CGS u mocMOTpuTe, Kak H3MEHUIMCH PE3yJIbTaThl (OHU
TeTeph BBIPAXKAIOTCS B KBaJpaTHBIX caHTUMeETpax). Eciu BeIOpaTh amepukanckyto cucremy eaunun (U.S.), To
pe3ynbTat OyJeT BhIpaKeH B KBaJpaTHbIX (yTax.

Mpbl Hay4YMJIUCh NPOU3BOJAUTH BBIYUCIEHHS C KCIIOJIB30BAHMEM PEANbHBIX pa3MEpHBIX (U3NYECKHUX
BEJIMYMH, a TaKXe MPOU3BOJUTH IpeoOpa3oBaHUE MAHHBIX M3 OJHOM CHCTEMBl €IMHUI] B JAPYryk. OTO
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MO3BOJISIET HEMEJUICHHO TIOoJy4aTh pe3yjbTaT B Hambolee ynoOHoM gopme.

Ynpaxxkaenue 3. BekTopsl 1 MaTpuIbI

1 1 22
3apaua. Pa3noxuts Bektop V = | 1| 1o HOpMUPOBaHHBIM COOCTBEHHBIM BeKTOpaM Matpuusl M=|2 6 1
1 2 1-1

Ananu3. llepBblii 3Tanm pemeHus 3aJa4d COCTOMT B HAXOXKICHUM COOCTBEHHBIX 3HAUCHUN W

COGCTBCHHBIX BEKTOPOB JAHHON MATPHUIIbL. 3aTeM HEOOXOMMMO HaiiTh Bektop T , Takoif uto S-T =V, rae S
— MaTpula, CTOJIOLBI KOTOPOI MpeCTaBIIsA0T COO0H COOCTBEHHBIE BeKTOpa MaTpuIbl M.

1. 3anyctute mporpammy MathCad.

2. Cozpaiite matpuily M. Haunute 3anuch onepaTopa NpUCBauBaHMA, a JUId BBOJA MPAaBOI 4acTH HaKMUTE
komOuHaruio kiaasum CTRL+M, Bocmons3yiitecs komangoi Insert > Matrix (BeraBka > MaTtpuua) win
HIeJKHUTe Ha KHomke Matrix or Vector (Marpuma wiam BeKTOp) Ha NaHend HHCTpyMeHToB Matrix
(Marpuua).

3. B otkpsiBiiemcst nuanoroBom okHe Insert Matrix (BeraBka MaTpuubl) yKaKUTE YHCIIO CTPOK U CTOJIOIIOB
(o tpm) u menkauTe Ha kHonke OK.

4. BBeguTe 3HaYCHUS HJIEMEHTOB MAaTPHUIIBI B OTBEJCHHBIE MECTA.

5. AHanormdHbIM 00paszoMm chopmupyiite BekTop V . OH GyneT NpeacTaBIsTh COGOi MATPHILy, MMEIOLLYIO
TOJIBKO OJWH CTOJIOEIL.

6. CoOcTBeHHbIC 3HAUCHHs KBAJPATHOW MAaTPHUIBI MOKHO IOJNYYHTh TpU momom ¢yHkumu eigenvals.
Pesynbratom ee paboThI ABISIETCSI BEKTOP COOCTBEHHBIX 3HAUEHUMN, TPUCBOWTE €0 MepeMeHHOM L.

7. dyHKIMS €IgENVEC TO3BOJISET MOTYYUTh COOCTBEHHBIN BEKTOP, COOTBETCTBYIOIIUI TAaHHOMY COOCTBEHHOMY
3HaueHuto. Eil Hy)kKHBI /1Ba mapameTpa: MaTpula, A KOTOPOW UIIeTcs COOCTBEHHBIN BEKTOp, M COOCTBEHHOE
3HaYeHHe, KOTOPOMY OH COOTBETCTBYeT. UT0oObI 3amucaTh COOCTBEHHBIE BEKTOpa B KauecTBE CTOJOLIOB
MaTpHUIBl S, HaJ0 TPUCBOUTH BBIYMCICHHOE 3Ha4YeHHUE CTONOIy Marpuibl. CTONOIBI MATPHUIEI B MPOrpaMMe
MathCad BrIOHparoTCs crienualbHBIM BEPXHUM WHIEKCOM, 3aKIIOUYEHHBIM B yIIIOBbIE CKOOKU. UTOOBI BBECTH
HOMep cTonbIa, Haxkmure komOumHaiuio kinaBum CTRL+6 wiu menkaure Ha kHomke Matrix Column
(Ctonben) Ha manenu mHcTpyMeHToB Matrix (MaTpuua), mocie 4ero BBEIUTE HOMEpP HYXKHOTO CTOJOIA
MaTpulbl. By/ibTe BHUMATEIbHBI - CTOJIOIBI U CTPOKU MAaTPHIIBI HyMEPYIOTCSA HaunHasi ¢ HyJIs.

g

8. B mpaBoil yacTu onepaTopa IpHCBaMBaHUs HAJl0 yKa3aThb COOCTBEHHOE 3HadeHue marpuibl. CoOOCTBEHHBIE
3HAuUEHUs SABJSAIOTCS 3JeMeHTamMu BekTopa L. Homep anemeHnTa ykasbiBaeTcsi Kak HYOKHUN uHAekc. /st BBoja
HIDKHETO HHJIEKCa HAXMHUTE KJIaBUINY [ WM BoCHONb3yiTech KHOMKo# Subscript (Muaekc) Ha maHenu
uHcTpyMeHToB Matrix. MroroBeiii omepartop s HEpBOro COOCTBEHHOTO BEKTOpa OYIET BBIMNISAICTh
CJIEYIOLIMM 00pa3oM:

S eigenvec(M, lo).

AHaJOTUYHO 3a7aiiTe OMepaTOPhl ISt BTOPOTO U TPETHETO COOCTBEHHBIX 3HAUCHU.

9. Hna HaxoxnaeHuss KOd(PPHUIMEHTOB MHpU COOCTBEHHBIX BEKTOpPAaX B PA3JIOKEHUHU HEOOXOIUMO PEIIUTh
CHUCTEeMy JIMHEHHBIX ypaBHeHWH. Ee ynoOHO 3ammcath B MaTpuuHoil ¢dopme. Coznaiite Bexktop T c Tpems
3JIeMEeHTaMU. BeInunHbl 3TUX 3JIEMEHTOB 3HAYCHHS HE UMEIOT.

10. BanuimuTe KIr04YeBOe CJI0BO given.

11. Huxe 3anmumute mMaTpudHoe ypaBHeHHMe ST= V. 3HaK JOrMYECKOTO PABEHCTBA BBEAUTE C IOMOIIBIO
koMOuHarmu kinapum CTRL+=.

12. Haiinure k03 GUIIMEHTHI B pa3iokeHuH ipu oMornu Gpyukiuu find.

0.8165
find(T) =| 0.4472
1.4606

Mu1 HAaY4YWJINCh IMIPOU3BOAUTE OII€pallii ¢ BEKTOpAaMU U MaTpUllaMH, UCIIOJIB30BATh COOTBETCTBYIOIIUE
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(i)}’HKIII/II/I, BBIJACJISATH CTOJ'I6III)I MaTpull U OTACJIbHBIC J3JICMCHTHI. ManI/ILIHafl 3allUCh YaCTO IIO3BOJIACT
Ipe/ICTaBUTh 3a7auy B Oosiee y1o0Ho# dopme.

Ynpaxnenue 4. AHAIUTHYECKHE BHIYUCICHUS

3apaua 1. Ha npuBenenHoii cxeme compotusieHne RR sBnsercs nepemeHHbIM. Onpenenutb, Kak
MEHSETCS TOK MEKAY ToukaMU A U B B 3aBUCUMOCTH OT BEJIMUYUHBI 3TOTO CONPOTHUBIICHHUS.

—1 R ] : [ R F—
Ill I-l
l, Iy

+—{ RR | 5 { R }—¢

E
1
|

Anaym3. [lepeHymMepoBaB CONpPOTHUBIICHUS B YKa3aHHOM MOPAJKE M BOCIOJIb30BABIIHACH 3aKOHAMHU
Kupxroga, moiydnm cucremy ypaBHEHUH, MO3BOJISAIONIYIO HATH BEIIMYHHBI TOKOB.

L+l =1,
l=1,+1,
RR-1,+R-1,—R-1,=0
R-1,+R-1,-R-1,=0
R-1,+R-1,=E

DTy cucTeMy HaJ0 PEIINTh, HE MOACTABIISAS KOHKPETHBIX 3HaueHNu BMecTo napametpoB R,RR u E.

1. 3amyctute mporpammy MathCad.

2. BBeuTe KitoueBoe CIIOBO given.

3. BBenuTe ypaBHEHUsS] CUCTEMBI, IOJYYCHHOH B X0/1¢ aHaim3a. O003HAYbTE HEM3BECTHBIC TOKH MIEPEMCHHBIMU
10,11, 13,14. dukcupoBanHoe conpotuBieHne R o6o3naubre nepemenHHoil RO. OGpatute BHHUMaHUE, YTO
MPUCBAaNBaTh HavaJbHbIC 3HAYEHUS TOKOB WJIH 3a7aBaTh 3HaYeHHs nepeMeHHbIXx RO, RR u E He Tpebyercs.

4. Beenute dynkiuio find, mepeurcius B kauectse napameTpos HensBectHbie |10,11,12,13,14. 3arem BBeauTe
OIIepaTop aHATUTUYECKOTO BBIYMCICHHSI, KOTOPBIH BBITJISIIUT KaK CTPEJIKA, HAallpaBlICHHAsI BIPABO, M BBOJIUTCS
komOuHanmer kimasum CTRL+ wiu kuomkoit Evaluate Symbolically (BelumcanTs aHaJMTHYeCKHM) Ha
naHenu uactpymentos Evaluation (Berumncienue).

5. lllenkHuTte 3a mpeaenamu JaHHoro Oyoka, U nporpamma MathCad npowusBeneT aHAJIMTHUECKOE pPEIICHUE
CHUCTEMbI YPABHEHUH.



(3-RR+ RO
"(RO-(5-RR + 3-R0))
4. E
(5-RR +3-R0)
(RR—RO0)
"(RO-(5-RR +3-R))
(RR +3-RO0)
"(RO-(5-RR +3-R0))
(RR +RO0)
"(RO-(5-RR+3-R0)) |

[TomyueHHBII pe3yJbTaT MO3BOISAET IPOBECTH MOJIHBIA aHAIN3 CXEMBI.

find(10,11,12,13,14) > | —E

3amaya 2. Haiitu Bce KOpHU ypaBHEHHS:
L+y-»") ' +y=2

AHanu3. DTo ypaBHEHHE yeTBepToro nopsuaka. Jlerko monodpars oqud kopenb (y = 1). Ocraromeecs
ypaBHEHHE TPETHETO TMOpPSIKAa HE HMMEET pPalMOHAIBHBIX KOPHEW, TaK YTO IMOHWCK JPYTUX KOpPHEH 3TOro
ypaBHEHUsT — Jej0 Hempocroe. HescHO naxe, CKOIbKO elle IEUCTBUTENIBHBIX KOPHEM HMeEeT IaHHOe
ypaBHEeHHE. Pe3ybTaThl YUNCIIEHHOTO PEHICHUS 3aBUCSAT OT IMOJ00pa HAYAIBHOTO MPHOIMKEHHUS U MTOITOMY HE
rapaHTUPYIOT OTHICKAHUS BCEX KOPHEH ypaBHEHUsI. MBI e PelInM 3TO YPaBHEHHE aHATIUTHYCCKH.
6. Beeaure 3amanHoe ypaBHeHHE. UTOOBI pacKpbiTh CKOOKH, mgaiite komanmy Symbolics > Simplify
(AHAANTHYECKHE BHIYUCIEHUS > YIIPOCTHUTD).
7. Boienure B MOJYYSHHOM YPaBHECHHH HE3aBHCHUMYIO MIEPEMEHHYIO (B JIaHHOM cilydae y) M JAalTe KOMaHIy
Symbolics > Variable > Solve (Ananutnyeckue Borunciaenusi > [lepemennasi > Pemntn).
IMporpamma MathCad Beigact BeKTOp, 3JIeMEHTAMU KOTOPOT'O SIBJISIFOTCS KOPHU JTAHHOTO YPAaBHECHUSI.
8. INody4eHHBI pe3ysbTaT CONEPIKHUT CIOKHBIC KOMIUICKCHBIC PaJMKajbl, 1 €r0 HEBO3MOXKHO NMPUMEHHTH C
N0JIb301 (HEINb3s JJaKe TOYHO CKa3aTh, SBJSIFOTCS JIM KOPHH JICHCTBUTEIBHBIMU WA KOMIUIEKCHBIMHU). YTOOBI
pa3/ieNuTh ACUCTBUTEILHYI0 U MHUMYIO YacTH, BBIJICIUTE Pe3yJIbTaT BBIYMCIICHUS LEITUKOM U JalTe KOMaHIy
Symbolics > Evaluate > Complex (AnajauTnyeckue BbIYHCIEHUs > BoIYHCIUTh > B KOMILIEKCHOM BHIE).
B pesyunbTate 3anuck ctaHeT 6oJiee MPOCTOi, HO pe3yIbTaT BCE-TAKU OCTAHETCS TPYIHBIM JJIsi BOCIIPUSITHSI.
9. Crienyromyii mar - pacKpbITHEe CKOOOK, B JaHHOM CJIy4ae YIPOIICHHE apTyMEHTOB TPUTOHOMETPUYECCKHX
¢byukumid. s sroro mpumenute komanay Symbolics > Expand (AHanumTHyeckue BbIYHCIEHHS >
PackpeiTh). TolIbKO Temeph CTaHET SICHO, YTO BCE KOPHH YPaBHEHUS JCHCTBUTEIbHBbIC (BCE MHHMBIC
KOMITOHEHTBI COKPATATCS). DTO HAMIYYIlasi TOYHAS 3alUCh PEIICHUS, KOTOPYIO MOXKHO MOJYYHTh C MTOMOIIBIO
nporpammbl MathCad.
10. YToOBI MOMYYHTH PE3yIbTAT B YUCIOBOM BH/JIE, JOCTATOYHO BBECTH B KOHIIC BhIPaKEHUsI (AITOTOBOTO MM Ha
r000# U3 MPEABITYIINX CTaANiT) KOMaH/Iy BBIYUCICHUS (=).
1

1 1 1 . (1 1
é-\/7-cos[§-atan(3-\/3—)J+§ -\/7-5|n(§-atan(3-\/§)j-\/§+§

-2 N 1 1 1.8019
— .47 -cos| =-atan(3-4/3) |+= =
3 (3 ( )j 3 -1.247

%-ﬁ-cos{%atan(& \/§)j —%-ﬁ-sin[%-atan(& \/§)j-\/§+% 0.445

Mpbl HaydmIIMch HCToib30BaTh nporpammy MathCad s BeIoONHEHMST aHATMTUYECKUX BBIYHCIICHUI.
OTO MO3BOJIAET MONIYy4aTh TOYHBIE PEIICHUS 334ad, COAEP)KAIUX IEPEMEHHBIE MapaMeTphbl, aHAIU3UPOBATh
NIOJTY4YEeHHBIE PE3YJIbTATHI, @ TAKXKE MOTyYaTh MOJHBINA HA0OP PEIICHUH TSI HEKOTOPBIX TUIIOB YPaBHEHUIA.

Ynpaxkaenue S. AHaIU3 pe3yJIbTATOB HCIBITAHUMN
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3agaua. K npyxkuHe TmoclenoBaTeIbHO MOJBEIIMBaIU Tpy3sl Maccou 1, 2, 3,.., 20 kr. B
pe3ynbTaTe ObLI MOJYYEeH CIHMCOK BEIWYMH yATUHEHHS MPYXHUHBI (B MIIUIMMeTpax). OnpeaenuT OCHOBHEIE
CTAaTHCTUYCCKUE IMMapaMeTphl MOJYYCHHOTO Habopa W3MepeHwid. PaccumTaTh KECTKOCTh MPYKHHBI M MAacCCy
y371a, MCIOJIb30BAaHHOTO /JIA KpPEIUIEHHUA TPYy30B K MPYKMHE, BOCIOJIb30BABIIWCH METOJOM HAMMEHBIINX
KBaJpaToB.
Tabnuua u3smMepeHuii:

Bec,xr |1 2 (3 |4 5 |6 |7 8 |9 (10 |11 |12 |13 |14 |15 |16 |17 |18 |19 |20

Pcrsixen (3,4 16,8 (9,1 |12, |13, (17, |22, |24, |27, 31, |37, (39, |42, |45, |46, |52, |52, |56, |62,

ue,MM 2 4 2 |11 |2 |8 |29,17 6 5 |8 |5 |5 |1 |4 |6 |4
5

Anamu3. Jlns  pemieHHss OTOM  3amayd  JOCTATOYHO KCIOJNB30BAaTh CTAHIAPTHBIC CpPEICTBA
CTaTHCTUYECKUX BBIYMCICHUH, uMerommecs: B nporpamMe MathCad. Teopetudecku, pacTsbkeHHE MPYKUHBI
onpenemnsercss popmynoit K-x=(m+m,)-g. Eciu onpenennts craTHCTHYECKUMH MeTOJaMU KO3 (UIINECHTHI

au b B ypaBHeHUN X=a-m+b ,T0 noxyunm:
k= g, m, = b
a a
1. 3anyctute nmporpammy MathCad.
2. BBemute TaONMIly NAHHBIX, MPEIHA3HAUEHHBIX JUISI CTATUCTHYECKOTO aHAlM3a, KaK MAaTpHIly C JBYMS
CTOJIOIIAMH, TIEPBBIN U3 KOTOPBIX COJACPIKUT Beca IPy30B, & BTOPOU - 3HAUCHHUS PACTSHKESHUS TPy KUHBI.
3. OnpenenuTe YUCIO TOYEK B HAOOPAx JNaHHBIX C MOMOIIBIO (PyHKIIUK FOWS.
n = rows(data) n=20
4. BeraucnuTe cpeqHee pacTsKeHUE IPYKUHBI B X0J1€ SKCIIEPUMEHTA ¢ TIOMOIIBIO (PYHKITUH Mean.
Y :=data’’ mean(Y ) = 31.645

5. Berurcaure MenaHy 3HaYEHUH pacTsHKCHHS MPYKUHBI Iy oMoy GyHkiuun median.

median(Y) = 30.6.

6. Bpunciure CcpeaHEKBaJApaTHYHOE OTKJIOHCHHE M JUCIIEPCHIO BCIMYHMHBI PACTSDKEHHUS MPYKUHBI IPU
nomoriy GyHkiuu stdev.

stdev(Y)=17.4041,  stdev(Y)? =302.9025

7. Omnpenenute KOXPQPHUIUEHTH JWHEHHOTO YPAaBHEHUS, SBISIOUIETOCS HAWIYYIIUM TMPUOIKEHUEM IS
JaHHBIX HA0OPOB AaHHBIX. DyHKIHs SIOPE MO3BOMIAET BEIYUCIUT KOIDPUIIMEHT HAKIOHA MPAMOiL, a QyHKIHsA
intercept — cBOOOMHBIN YJiCH.

X :=data'”
b, =intrceht(X,Y)b, =0.0132
b, :=slope(X,Y)b, =3.0126

8. OmpeennTe KeCTKOCTh IPYXHHBI: K = 7.448 10°(H/m).
9. Onpenenute maccy y3ina kperieHusi: m = 4.3677 ().
10. CoxpaHuTe CO3JaHHBIA TOKYMEHT JJIs1 UCITOJIb30BaHUA B CICAYIOLIEM YIIPAXKHECHUH.

Mbl Hayywinuch HPUMEHATh (YHKLHH, HCIOJNb3yeMble [UIs CTaTUCTUYECKOIO aHaJM3a JaHHbIX.
[Mporpamma MathCad coxepxutr u apyrue (YHKIUM aHAJIOTMYHOTO Ha3HAYCHHS, KOTOPBIE MOXKHO
UCIIOJIB30BATh JJIsI HHTEPIIOIALUU U SKCTPAMOIALMN JaHHBIX, & TAK)KE UX CTIaXKMBaHUSA.

Ynpa:xxuenue 6. [loctpoenune rpadpuxon

3apaua. Vcnonb3ys pe3ynbTaThl, MOITy4YEHHbIE B HPEBIAYLIEM YIPaKHEHHUH, MOCTPOUTH Ipaduk,
0TOOpaKaIOMIMK SKCIIEPHUMEHTAIBHBIE JTAaHHBIE W aNMPOKCUMHUPYIOIIYI0 3aBHCUMOCTb. [lOoCTpouTH Ipyroi
rpauk, OTOOpaKarOUIMi BETUYMHY OTKJIOHEHMS SKCIEPUMEHTAIbHBIX 3HAYEHHUH OT ammpoKCUMHUPYROIEH
IPSIMOA.

Ananu3. J{1s1 noctpoeHus rpaduka MOXKHO UCHOJIb30BaTh (DYHKIHMIO, 3aJaHHYI0 HAOOPOM JaHHBIX WIH
dopmynon. Dopmynsl s (QYHKIHA, TOIXYYEHHBIX B pE3yJIbTaTe MPOJENIAHHBIX PACYETOB, HEOOXOIMMO
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ONpeAeNnTh, TMpeXae YeM HUX MOXHO OyJeT MCHOJIb30BaTh IPU MOCTPOEHUU rpaduka.
1. 3amyctute nporpammy MathCad.
2. 3arpy3uTe JOKyMEHT, CO3/1aHHBII B MPEABIAYIIEM YIIPa)KHEHUU.
3. IlepemecTuTe TOUKY BBOJIa B HU)KHIOKO 4acTh JOKYMEHTA.
4. 3anumute Gopmyiny GyHKIMH F(X) A ONPEeICHUS KOOPAUHAT TOUEK, JIeHKAINX Ha anmpOKCUMHUPYIOIIEH
npsimoid. KoapuimeHTs COOTBETCTBYIOIETO YpaBHEHUS ObUIH MOJTyYEHBI B IPEABIAYIIEM YITPAKHEHUH.
r(x):=b, +b, - x.

5. Haxmute wmaBumy [@], menkaute Ha kHomke X-Y Plot ([JexapToBbl KoOpaMHATHI) Ha TaHEIH
uncrpymentoB Graph (I'paduk) wiu naiite komanay Insert > Graph > X-Y Plot (BeraBka > I'padpuk >
JlekapToBbI KOOPAUHATHI). B TOKyMeHTe MOSABUTCS 00JIaCTh U1 CO3aHMs rpaduka.

6. BmecTo 3amosiHuTENsI B HIDKHEH 4acTH rpaduka yKakUTe B KaueCTBE HE3aBUCHMMOM NEPEMEHHOI MepBbId
cronber; matpuiisl data (da’ta<O> wm X).

7. BmecTo 3amoiHHTENS cleBa OT rpaduka YKaKHTE, YTO 10 BEPTHKAIBHOW OCH JTOJDKHBI OTKJIAJBIBATHCS
3HAYeHHsI U3 BTOPOro croyiona mMatpunbl data m ompeneneHHas Bble JMHEHHas QyHKIus 2(x). B xadectse
pasienuTess UCMOJIb3yeTcs 3amsaras. /[nama3oH 3HaYeHWH U1 OCell KOOpPJWHAT BBIOMPAETCS MPOrPaMMOM
MathCad aBromaTnuecku.

8. UToOBI N3MEHUTDH BHJ] aBTOMATHYECKHU TIOCTPOCHHOTO rpaduKa, ABaKAbl MIEIKHUTE BHYTpH Hero. OTKpoeTcs
nuanoroBoe okHo Formatting Currently Selected X-Y Plot (dopmaTupoBanue rpaduka B 1eKapTOBBIX
koopauHarax). IlepBas 3amuch B cnucke Ha Bikiagke Traces (KpuBble) COOTBETCTBYET TeEpBOM
0ToOpakeHHOM KpUBOM. JlJ1s1 M3MEHEHUS 3aIMCH UCTIONB3YIOTCS TIOJIS MO CIIUCKOM.

9. ITox cron6uom Legend Label (IToanuck) BBeauTe Ha3zBaHKe rpaduKa.

10. B packpsiBaromemcst criucke moj croiorom Symbol (Mapkep) BeiOepute criocod 0003HaueHHS 11
OTJEIIbHBIX TOYEK.

11. TTox cros6iom Type (Bux JUHUHU) yKaxxuTe, 4TO HEOOXOIUMO TOMETUTh OT/E/IbHBIC TOUKH (POINtS), a He
NPOBECTU HETPEPHIBHYIO JINHUIO.

12. BeiGepute B criMCKe BTOPYIO KPUBYIO M HACTPOMTE €€ 0TOOpakeHHUE 10 CBOEMY BKYCY.

13. Ycranosure daakok Hide Arguments (CKpbITh mapamMeTpbl), YTOOBI He 0TOOpakaTh Ha3BaHUS OCEH.

14. Copocere duaxox Hide Legend (CkpbITh mOAMUCH), YTOOBI BKIIOYUTH OTOOpaKCHHE MMOJ rpaduKoM
3aJJaHHBIX TIOJIIKCEH KPHUBBIX.

15. B none Title (3arosioBok) Ha Bkianke Labels (Hagnuen) 3anaiite Ha3BaHKe rpaduKa U BKIFOUUTE PEKUM
ero orobpaxenus: daxxok Show Title (IToka3aTs 3aroJioBoK).

16. ITocTpoiite Tpaduk, Ha KOTOPOM OTOOpak)anach Obl BEIMYMHA OTKIOHEHUS TOYCK OT JIMHHH TPUOIIKSHUS
(by +b, - X =Y). Ordopmarupyiite ero, HCIOIb3YsI T e CPEJICTBA, YTO U B MPEABIAYIIEM ClIydae. 3aroloBOK

¥ MOJIIMCH, MCHOJB3YIOUINE PYCCKUe OYKBBI, MOTYT OTOOpa)xaThCsi HempaBuibHO. Koppekiuio obecrneunBaeT
BBIOOD HIpHdTa, MPABUIBHO BOCTIPOU3BO/IsIIEro kKuprwutnily. [Jaiite komanay Format > Equation (®opmar >
Bripa:kenne), B packpsiBaromiemcsi crucke Style Name (Mmsi crmosi) BbiOepute mnyHkT Variables
(ITepemennbie) u mienkaute Ha kHomke Modify (M3menunts). Jlns 3amanus mpudra HCHIOAB3YHTE MOJIE CO
criuckoM Hlpudr.

Ynpaxuenue 7. Iloctpoenne TpexmepHbIX rpagukoB

3anaua. M306pa3uth Ha rpaduke NpUOIM3UTENbHYIO POPMY JEKTPOHHBIX 00JIAKOB B aTOMaX.

Ananu3. [lo COBpeMEHHBIM TMPECTABICHHUSIM JJICKTPOHHBIE YPOBHH B aTOME OMNPEIEISIOTCS YeTBIPhMS
KBaHTOBBIMH 4yKciaMu. DopmMa 3JIeKTPOHHOI0 00J1aKa ONpeAesieTcsl ABYMS U3 3THUX YUCEIL:

e yicio | onpenensier Tun opoutanu (3HadeHus 0-3 COOTBETCTBYIOT S-, P-, d- u f-opOuransim);

®  YKCJIO /M ONpPE/CIIAeT MATHUTHBI MOMEHT 3JICKTPOHA M MOKET U3MEHSThCS B quanazone ot —l o | .

ITpu m=0 ¢dopma >11eKTPOHHOTO 0OIaKa ONpeaesieTcss Ha OCHOBE MHOTOWICHOB JlexkaHn pa nepBoro poja:

1 d' 2 I

P(X)=——— —(x? -1

(x) 2.1 dx'( )
rac | — CTCIICHb MHOI'OYJICHA.

B sTom ciyuae



Y()= \/ 2Lj;l-|P(cos¢>|

[Tapamerprdeckoe 3a1aHNE COOTBETCTBYIONIEH MOBEPXHOCTH UMEET CIICTYFOIINHA BUI:

X(60,0) =Y (¢)-sing-cosf

v(0,9) =Y(¢)-sing-sing

2(0,4) = Y(¢)-cos¢

Vrasl 6, ¢ usmenstorcs B auanasone ot 0 1o 27 .

1. 3anyctute mporpammy MathCad.

2. Onpenenute nepeMeHHytol, koTopas ykaxer tun opoutanu. |:=3.

3. Tloctpoenue moBepxHOCTH OyJeM MPOW3BOIWTH MO TOYKaM. 3aJaiTe [Ba OMamna3oHa, KOTOpble OymyT
OTIpeNieNIATh U3MEHEHHE apaMeTpoB &, ¢, 3a1aI0UINX MOBEPXHOCTb. Y JOOHO ONMpeNeanTh IPaHUIIbl JHara3oHa
B IENBIX YHCIax (Yepe3 TOUKy C 3amsiToil, Ha JKpaHe H300pa)kaloTcsi IBE TOYKH), a 3aTE€M IPOU3BECTH
nepemacirrabupoBanue Ha oTpes3ok [0; 27 ].

1:=0..100 ]:=0..100

.27 . 27
6 =1-—-, =] —
' 100 g J100

4. Onpenenute IBYMEpPHbIE MaTPHIBI, ONPEACIHIIONINE 3HAYCHUS KOOPAWHAT X, ¥ M 2 B 3aBHCUMOCTH OT
3Ha4yeHus napameTpoB. Mcnonb3yiite Ha3Banus nepemennbix  X0,Y0 u ZO0.

1
2"

V(@)= 5 Peos(e)

X0; =Y (¢;)-sin(¢,;)-cos(®;)

YO, +Y(¢4,;)-sin(g;)-sin(0,)

Zoij ::Y(¢j)'cos(¢j)

5. Jlaiite xomanmy Insert > Graph > Surface Plot (BcraBka > I'padux > IloBepxHocTb) HIH
BoOcmoJb3yiiTech kHomkoi Surface Plot (IloBepxHocTs) Ha nanenu uacrpymentos Graph (I'paduk).

6. B mosBuBIIelica obnacTu rpaduka BMECTO 3alOJHUTENS YKa)KUTE MMEHa OTOOpakaeMbIX MaTpHIl yepe3
3aMATy10, 3aKJII0YKB Bee ux B ckoOku: (X0,¥0,Z0).

7. UtoObl m3MeHHTHh (GOpMaT MOCTPOCHHOrO Tpadwuka, ABaXKABl IMIEIKHATE Ha ero objactu. OTKpoeTcs
nuanoroBoe okHo 3-D Plot Format (®@opmat TpexmepHoro rpaguka).

8. Ha Bkianke General (O6mme) ycranosute (akok Equal Scales (PaBHbIii MaciTad), 9T00BI 00€CIICUNTH
OJIMHAKOBBIM MacImITad 1mo ocsiM KOOPAHHAT.

9. Ha Bkmagke Appearance (Odopmienune) ycranoBute mnepekmodarenas Fill Surface (3aauBka
MOBEPXHOCTH), 9YTOOBI 00ECTICUNTH 3aTMBKY IMIOCTPOSHHON MTOBEPXHOCTH.

10. Ha Bxmagke Lighting (IToacBeTka) BKIIIOYHTE PEKUM OCBEIHICHHS MMOBEPXHOCTH. YCTaHOBHTE (DIaskoK
Enable Lighting (BkJaw4nTh NoacBeTKY), OTKIIOUYNATE BCE HCTOYHUKU CBETA, KPOME TIEPBOTO.

11. Ha mamenm Light Location (Pa3memienue WCTOYHMKA) 3aJaiiTe KOOPIMHATHI HCTOYHHKA CBETA.
Hcnonp3yiite kHONIKY IIpUMeHHTH, YTOOBI cpa3y BHUIETH MOCIEICTBHS CIACTaHHBIX HAcTpoek. [lo okoHuaHnn
HACTPOMKH 3aKpOiTe TUATOroBOE OKHO ImIeaukoM Ha kHomke OK.

12. IlyreM mpoTSITHBaHHS MBI B OOJacTh Tpaduka W3MCHUTE HAMPABICHHE OCEH KOOPIWHAT, YTOOBI
n300paxkeHre ObLJI0 BUHO HAaUOOJIee OTYETIHBO.

13. U3menss 3HaueHue |, MOXKHO yBUIIETH (POPMY IIEKTPOHHBIX 00JIAKOB JUIS Pa3HBIX OPOUTAJICH, B TOM YHCIIE
U HE BCTPEYAIOIIUXCS B MPUPOJIE.

P(x):= '%(xz -1

Mpbl Hay4HJIMCh CTPOUTH TPEXMEpHbIE rpaduku ¢ 300pakeHNEM O0bEMHBIX MMOBEPXHOCTEH, 3aJaHHbBIX
napamMeTpudyecku. OTO (aKTUYECKH O3HayaeT yMEHHe H300pakaTh J0Oble (UIYphl, KOTOpbIE MOTYT
noTpe0oBaThCs B X0/1€ MPAKTUUECKOM paboThI.
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Ynpaxuenue 8. Pemienue qudgepeHunanbHbIX YPaBHEHUI

3agayva. Haittu ¢pyskumio y(x), yrosierBopstonryto auddepeHnnarbHOMy YPaBHEHUIO

dy

— 43 =X-COSX

dx
u umerontyo 3Hauenue 0 npu x = O.

AHaam3. OT1o npocroe AuddepeHIraIbHOoe YpaBHEHUE JIOMYCKAeT TOYHOE aHAJIMTUYECKOE pEelIeHUe,
OJTHAKO B JIAaHHOM YIPaXHEHUWHU IMIpeojaraeTcs HCIOJIb30BaHUE CTAaHJApTHOM (QYHKIMH MTpOTrpamMMbl
MathCad, ocymecTBIsIONICH YUCICHHOE PELICHHE JaHHOTO ypaBHEHHs. Pe3ysbTaT BBIYMCICHUH MOXKHO
IIOCJIE ATOI'O CPABHUTH C TOYHBIM PELLIEHUEM.

1. 3amyctute mporpammy MathCad.

2. 3ajaiiTe HavyaIbHOE 3HaYCHHE (PYHKIMHU KaK 3JIEMEHT BEKTOpa ), Pa3MEPHOCTh KOTOPOTO COOTBETCTBYET
YHUCITy pEeIIaeMbIX YpaBHEHHH (B TaHHOM cirydae eaunuie): Yo := 0.

3. Coznaiite pynkmnuio T(x, y), KOTOpasi BEIYUCISAET 3HAUCHUE TPOU3BOAHON NIPH 33JaHHBIX 3HAYCHHSIX
HE3aBHCHUMOU MepeMEHHON U HEM3BECTHOU (QyHKITUH:

T(X,y)=-y,+X-Cc0s(X)

4. Onpenenute HavanbHOE (Touka 0) M KOHEYHOE 3HAYEHHE OTPE3Ka UHTETPUPOBAHHUS.

a:=0, b:=12x

5. YKaXuTe 4uCio MaroB MHTETPUPOBAHMSL.

K:==20

6. BeruuciuTe yncieHHoOe penieHne ypaBHeHus npu nomoutu ¢pynkiun rkfixed.

Z :=rkfixed(y,a,b,K,T)

Pesynprar BblUMcieHHH - MaTpuna Z ¢ JIBYMS CTOJOIIAMM, TMEPBBIM W3 KOTOPBIX COJEPKUT 3HAYCHUS
HE3aBHCHUMOU MEpEMEHHOMN, a BTOPOH - COOTBETCTBYIOIINE 3HAUCHUS (DYHKIINU.

7. Iloctpoiite rpaduK MOTYICHHOTO PEIICHHUS.

8. Onpenenure aHATUTUYECKOE PEIICHUE TaHHOTO YPaBHEHUS MPHU TeX K€ HaYallbHbIX YCIOBHSIX.

9. Hanecure aHaIUTHUECKYIO KPHBYIO Ha TOT K€ rpaMK M CpaBHHUTE IOBEJCHHE YMCJIEHHOTO U TOYHOIO
pellIeHus.

10. 3meHuTEe 9MCIIO MaroB, Ha KOTOPBIE JEIUTCS OTPE30K MHTETPUPOBAHUS, U UCCIEAYNTE, KaK U3MEHSAETCA
pe3yabpTaT pacyera npu YMEHbIICHUH U YBEIMYCHUN 3TOTO IapaMeTpa.

Mpbl HayuWIIMCh YHUCICHHO pemath Aud¢epeHIranbHble YpaBHEHUs MEPBOrO MOPSAIKAa C TMOMOIIBIO
nporpammbl MathCad. Hcnonp30BaHHbIi METO He3 U3MECHCHHH IEPECHOCUTCS Ha CHCTEMBI, COIEpIKaIIlie Ba
win Oonpiiee yuciao audQepeHInanbHbIX yYpaBHEHHN. YBETUYCHHE BEIWYHHBI IIara WHTETPUPOBAHUS
YCKOpSIET TOJYyYEeHHE pe3ysibTaTa, HO CHIDKAET €Tr0 TOYHOCTh. [Ipu cIMIkoM OOJBIION BEIWYWHE IIara
pE3yNbTAT PACUETOB MOXKET BOOOIIE HE COOTBETCTBOBATH PEAIbHOMY PEIICHHUIO.



