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4 TlepeamoBa

Ilepeamona

Cyuacai 3aco0u KOMIT'IOTEPHOT MATEMATHKHU 3HAYTHO ITOJIETTITY-
I0Tb PYTHUHHY POOOTY OOYHCIIOBAJILHOIO XapaKTepy ¥ aHaiTh-
YHUX TIEPETBOPEHDL TPU PO3B’SI3YBAHHI PI3HOMAHITHUX MaTeMaTH-
9HEUX 337a4. be3 3acTocyBaHHs CHCTEM KOMIT IOTEPHOI MaTeMaTHKI
BYK€ HEMOKJINBO YSBUTHU SIK YUCJIOBI, TaK 1 aHAJIITUYHI pO3paxyHKU
B HAYKOBO-IOC/I THUIIBKAX PODOTaX.

Ha cporommimuiit feHh € YUMaJO CHEIiaJbHUX MaTeMaTH-
YHAX TAKETiB KOMII IOTEPHUX IIPOTrPaM, dKi JTO03BOJIAIOTL PO3B’s-
3yBaTH PI3HOMAHITHI MaTeMaTwdHi 3amadi. MaremaTnanuii maker
MathCad opienroBanmii, mepir 3a Bce, Ha 3iCHEHHS YUCIOBUX
pospaxyskis. Ilakeru MATLAB, Scilab, Octave i FreeMat crso-
peHi, y mepIny 4epry, /i poOOTU 3 UUCJIOBUMU MATPHUIISAMU i Be-
KTOpaMM 1 MaioThb OyTH 3pYyYHUMH JJIsd iHKeHepiB. Maremaru«mi
nakeru Maple, Mathematica, Maxima i MuPAD pospaxoBani Ha
3AificCHeHHsT CUMBOIBHAX (TOOTO aHAMITHIHIX) o0uncienb. OxHuM
3 HaHOLIBIN MOMYJISIPHAX 1 MOTY2KHUX € ITaKeT aHAJTITUIHUX 00YM-
CJIeHb 1 YMCJIOBUX po3paxyHkKiB Maple, po3pobsenuii B yHiBEpCH-
teri Barepnoo (Kamana).!

MetonuuHi pekoMeHIalil MiCTATb JABAHAISTEL J1abopaTOPHUX
pOOIT, TpU3HAYEHUX JIJIsT IPOBEIEHHS JIADOPATOPHUX 3aHATD 3 BU-
KopucTanusaMm makera Maple y mexkax mHaBuaabHuxX KypciB «Ma-
TeMaTHIHe 3a0e3MeYeHHsT CUCTEM aBTOMATHU3AIlil MPUKJIATHIX 10~
ciKkenby, «MaremaTuane nporpamue 3abesnevuennsy i «Ilakern
KoMmIT toTepHol MaremaTukny. Ha BuBdenns cucremu Maple y pam-
KaxX IMuX KypciB BigBoauThest H4 rogunu. Matepias JabopaTopHUX
pobiT oxortioe ocHOBI Maple i oanHAIIATE MaKeTiB — JOJATKOBIX
6i6iorek cucremu Maple (linalg, combinat, simplex, RootFinding,
plots, DEtools, PDEtools, geometry, geom3d, stats, CurveFitting).
J11st BUKOHAHHS JIecsiTol it ABaHaIIATOl pobiT MOTPiOHO 110 JiBa 3a-
uaTTd. Ha mepiny KOHTpOJbHY poOOTY BUHOCHUTLCS MaTepiasl mep-
X IIIEeCTH JIADOPATOPHUX POOIT, a Ha APyry — pemrTu podit. s

'Maple e 3apeecTpoBaHO0 TOProBor Mapkoo Kommamil Waterloo Maple
Inc.



ITlepenmoBa 5}

BUKOHAHHSI IITOCTOI 1 JIBAHAAISATOI JabOpaTOPHUX PODIT HEOOXiTHA
Bepcig mporpamu He HEKYa 3a Maple 9.5, a 1111 BUKOHAHHS PeITu
JlabopaTopHuX pobiT moctaTtHbo Maple 7.



6 OcuoBu poboru y cepemosuri Maple

OcuoBu pobotu y cepesoBuiiii Maple

TyT po3rIsgIaloThCs JINIIE OCHOBHI MTOHATTS, HEOOXiTHI 111 PO-
6otu 3 cucremoro Maple. HaBiTh 6GibII-MeHIT I'PYHTOBHAM BUKJIAT
NPUHINIIB poboTH 3 makeroMm Maple nmorpedbye oKpeMol JTOCTaTHRO
rpy0oi KHUATH.

Pobota 3 Maple 3aificHioeTbCsT ¥ BUTVISIII iHTEpAKTUBHOTO CeaH-
Cy: KOPHCTYBad BBOJIUTH Ha POOOTOMY JIMCTI KOMaHan (Iig HUMA
3apa3 po3yMieMo IeBHI IHCTPYKIIil) i HATUCHEHHsIM KJiasini Enter
nepenae ix na Bukonanus gaiapy Maple. Bcei BBeneni komanu i pe-
3y/IBTATU OOYHMC/IEHD, SIKi BiI0OparKaioThest, (POPMYIOTh BMICT pPO-
00oY0ro JIMCTa — OCHOBHOTO JTOKYMEHTa, sikuii ctBopioe Maple i 3
SIKIM BiH TIparioe. Joro MozkHa 36epertTi Ha, IUCKY, BLAKPHATH, 3HO-
BY BHKOHATH KOMAH]IW, IO HA HHOMY MICTATBHCSI, YU IPOBECTH 1X
KOPUT'YBaHHSI.

Pobounit mucT ckiramaeThesa 3 obsacTeil BBeJieHHS i obJracreit
BUBEJICHHS. Y MEPIINX BBOAITHCST KOMAHIM, V APYTHUX BiI0OPaxKy-
IOTbCs PE3YJILTATH IXHBLOIO BUKOHAHHA. BMicT obsacTeil BBeIeHHs
i BUBEIEHHsT YTBOPIOE T'PYIly OOYMC/IEHDb, sika Ha POOOYIOMY JIHCTI
Bi/IMi"a€ThCs 3J1iBa KBaJIPATHOIO JIYKKOIO.

Komanau BBOmsITHCS B 06JIaCTi BBEJEHHS WIiCS CUMBOJIY-3a-
nporreHds > y gopwmi cunrakcucy moBu Maple, a BimobparkaTuch
BOHU MOXKYTb y IIift camiit (popMi abo y BUIISIIAI 3BUYHOTO MaTeMa-
TUYIHOTO 3anucy (B OCTAHHIX BEPCisAX MPOrpaMu 3a 3aMOBIYBAHHSIM
BUKOPHCTOBYEThCsI ApyTuil BapianT). KoxkHa KomMaH1a, sika BBOIH-
ThCsd B 00J1aCTi BBEIEHHS, MOBUHHA 3aKiHIYBATHCH KPAIKOIO 3 KO-
MO0 ( ;) abo JBOKpAIKOIO (@ ). SIKIIO BXKUBAETHCS KPallKa 3 KOMOIO,
TO pe3y/IbTaT BUKOHAHHSI KOMaHIu Oyae BimoOpakaTtuch y obJracTi
BUBEJIEHH, JBOKPANKa BUKOPUCTOBYETLCS JJIsl MPOMI2KHUX 00YM-
CJIeHDb, PE3YJIBTATU AKUX BigoOparkaTu He MOTPiObHO. AKITO KoMaH-
Ja MOCTaTHBLO JIOBra i He MOMIMIAEThes v pasiKy, To Maple aBToma-
TUYHO TlepeHece 11 y HACTYIHUN paoK. B oaHOMYy PAIKYy MOXKHA
BBOJIUTH KiJIbKA KOMAHI, BiJOKPEMJIEHHX KPAIKOIO 3 KOMOIO UH
JTBOKPAITKOIO.

3a 3aMOBUYyBaHHIM PE3y/ILTATH BUKOHAHHSI KOMAHIN BimoOpa-
JKAIOTHCSL Y BUIVISI 3BUYHOTO MaTeMaTHIHOro 3armmcy. Orpumany



OcuoBu poboru y cepemosuri Maple 7

dopmysy um 11 YaCTUHY MOXKHA, CKOIIOBaTH B O0JIACTH BBEICHHS
(Bona BimoOpasuThes y dopmi cunTakcucy moBu Maple, Ko y
1iii bopMi BiIoOparKaeThCst BMICT 00J1aCTi BBEJICHHS ).

Kpim rpyn obumciiens, Ha pobOIOMY JIMCTI MOXKYTH OyTH KO-
MEHTapi, AKi CTBOPIOIOTHCS 3 JOIMOMOIOI0 KoMaHz MeHio Maple «u
KHOITOK ITaHe i iHcTpyMeHTiB. KoMeHTapeM € TaKoXK IacTUHA Psii-
Ka B 00JIaCTi BBEJIEHHS, fKa MOUYNHAETHCA 3 CUMBOJIY #.

Tpeba maTu Ha yBa3i, MO y maM’siTi KOMIT IOTepa i 9ac Ceancy
poboTr 3 PoOOUNM JTUCTOM 30EepiraloThCs BCi pe3ybTaTH BUKOHA-
HHsI KOMAaHJI, HABITH SKIO caMmi KOMaHIu abo pe3yabTaTh iXHBOI
poboru micis poro Oyin BuiaseHi (3BUYaiiHoO, SKINO HE BXKUBATH
CHIeTiaJIbHUX 3aXOJIiB JIJIsl 3HUINEHHs 11iel indopmairii). BoxHouac,
MiC/IA BIAKPUTTA POOOYUOro JIUCTA Y TTaM ATi KOMIT I0Tepa HEMAa€E pe-
3yJILTATIB 00YKCIIEHb, X0Ya BOHU € HA POOOYOMY JIUCTI y BiIITOBi-
HUX 00JIaCTSIX BUBEICHHS.

Maple BMie mparfoBaTy 3 MIIUMU YUCTAMU, 3BUYARHUMHA JIPO-
Oamu, aareOpUIHIMY KOPEHSIME, THCIaME 3 ILIABAIOY0I0 KPAITKOIO
Ta KOMILUIEKCHUMU ducjamu. B apudmeTnaHnx BUpa3ax MO2KHA BU-
KOPUCTOBYBATH OIEpAIlil MiHEeCeHHsT 10 CTemeHst (~), MHOXKEHHs
(%), mienns (/), nonasauus (+), BigHiManHs (-), obunciaeHus da-
kropiasa (!). [Topsiiok BUKOHAHHS IUX OIEpaIliil € CTaHIAPTHUM,
a JIJIsi IoTO 3MIiHM BUKOPUCTOBYIOTH KPYTJIL JIY2KKH.

Y BuUpazax MOKHA BUKOPHCTOBYBaTH Taki craji: Pi — umcio
7 = 3.1415926..., I — yaBHa ommmung i = +/—1, infinity —
HECKIHYEHHICTh 0O Ta, JesiKi iHIm. 3HaK % [MO3HAaYa€ pe3y/IbTaT BU-
KOHAHHSI TIOIepeIHbol orepartii. 11oro Takozk MOKHA BHKOPHCTOBY-
BaTH y BUpa3ax.

JlBa BHUpasm, MOETHAHI 3HAKOM =, € pIBHAHHsAM. HepiBHiCTb
CKJIAJIAETHCS 3 JIBOX BUPA3iB, MOEMHAHUX 3HAKAMU >, <, >= abo <=.

Bupasu, piBHsSHHSI, HEpIBHOCTI Ta iHIN OO0’€KTH MOXKHA, IIPH-
CBOIOBaTH 3MIHHUM oreparii€to npucsowoBanns (:=). Koxxua 3minHa
Maple mae iM’d, gKe MOYXKe CKJIAJIATHUCH 3 JIATUHCHKUX OYKB, udp i
CUMBOJIY TiIKPECIEHHs, aJjie IePIINM CUMBOJIOM iMeHi mudpa Oy Tu
He Moxke. Bejyuki i Masii OyKBU PO3PI3HSIIOTHCsI. 3MiHHA, iM’sT SIKOT
30iraeThCs 3 iM’sIM IperbKol OYKBHU, BiMOOParKaeThbCs BiAMOBIIHOIO
perbKoo OyKBOIO. 3MiHHA, $AKiif HIYOrO HE MPUCBOEHO, TPAKTY-
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€ThbCd 9K HeBimoma. IcHYIOTH cucTemHi 3MiHHI, SIKUM Bil caMoro
[IOYaTKY IMOCh npucBoeno. Hampukias, cucremua 3minaa Digits
BU3HAYAE HEOOXiTHY KiJbKICTH 3HAUYIUX UMD NPU HAOTUKEHUX
O0YHUCJIEHHAX 3 JIECATKOBOIO KPAIKOIO.

Ocuorni moxkymBocti Maple peasizoBani 3 g0momMorow ¢yH-
KIIii, gKi TaKOXK HA3UBAIOTh Komardamu. Koxna komanga Maple
(a 1X € JieKiIbKa THCY) Ma€ Ha3BYy 1 KiJibKa apryMeHTIB, siKi 3a-
MHUCYIOTHCA Yy KPYIVINX Ay2KKaX Uepe3 KOMY IIiCJIsT Ha3BU KOMaHIN.
YV nmesdkux BUMAJIKAX apryMEHTaMHU KOMAHIN MOXKYTb OyTH MHO-
JHCUHU — TIOCTITIOBHOCTI BUpa3iB depe3 KoMy y (DirypHUX IywK-
KaX — 1 cnucku — TOCHIJIOBHOCTI BUpa3iB depe3 KOMYy y KBa-
npatHux gy)kax. OcraHHi HEOOOB'SI3KOBI apryMeHTH KOMaH]IH,
SIKi MAIOTh BUIJISII KJIIOUOBOTO CJI0BA, aDO PIBHOCTI «KJIFOYOBE CJIO-
BO=BJIACTUBICTH», HA3UBAIOTH ONULAMUY. JlesKi KOMaHIN MaloTh
Heo0OB SI3KOBI apryMeHTH, fKi 3alUCYIOTbCH Y KBaJIPATHUX Iy 2K-
Kax Iepejsl KpyrauMu. Pe3ymbTar il KOMaHIM MOYKHA MPUCBOITH
3MIiHHI{l, BUKOPUCTATH y BHpPa3i, BiH MOKe OyTH apryMeHTOM iHITIOT
KOMAaH/IA. ¥ IPOTUJIEKHOMY pa3i pe3ysbTaT BUKOHAHHS KOMAHIU
IPOCTO BiZ0OpasuThCst B 061aCTi BUBEICHHS (SKIIO KOMAHIA 3a-
BEPIILYETHCsI KPAITKOIO 3 KOMOIO).

Y Tabauni HaBeIEHO KOMAaHIU Jjis OCHOBHUX MaTeMATHIHUX

by HKITI.

OyHKITiST Komammga Maple
sin sin(x)
cos x cos (x)
tgx tan(x)
ctgx cot (x)
sec sec(x)

cosec T csc(x)
arcsin arcsin(x)

arccos x arccos (x)

arctg arctan(x)

arcctg x arccot (x)

e’ exp(x)
Inx 1n(x)
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OyHKITisS Komammga Maple

lgx log10(x)

log, x loglal (x)
|| abs (x)

sgn x signum(x)
N3 sqrt (x)

N surd(x,n)

[x] (uina gacTuna) floor(x)
{z} (apobosa wacruna) frac(x)
shx sinh(x)
chz cosh(x)
tha tanh (x)
cthz coth(x)

He Bci komanmu makera Maple MicTsiThcst B OCHOBHIM 610.1i0-
Teri. BigbmiicTs KOMaHI, dKi Peai3yloTh CIIemiajbHi MOYKJIMBO-
cri Maple, 3HaxomaThCst y M0JaTKOBUX HakeTax (6ibsiorekax). B
OCTAHHIX BepCisX MpOrpaMu IUX NAKeTiB € OijbIle cra.

Bci 3mammst, HeoOXimHI /11 BUKOHAHHST JTaOOpaTOPHUX POOIT,
CTYIEHTH MOXKYTb OTPUMATH Ha JIeKIisgX. Kpim Toro, pekomenye-
THCsl BUKOPUCTOBYBATH JIJIsl CAMOCTIHOT miAroToBky Kuurn [1 — 8|
i noBimkoBy cucremy Maple. ¥V mnepmux KiJIbKOX J1aOOPaTOPHUX
poboTax sIK MiJAKa3KW y Ay’KKax BKazaHi Ha3su koMama. Popmar
TXHBOT'O BUKOPUCTAHHS CTYIEHTH ITOBUHHI 3HATH 3 Jekiiit. Kpim
TOro, Or0 MOXKHA OTPUMATU 3 JOIMOMOTOIO JOBIJTKOBOI CHCTEMU.
V mHacTynmHHX 1a00paTOpPHUX PODOTAX HA3BM KOMAH]I BKA3YIOTLCS
JIIIE B OKPEMUX, CKJIAJHININX BUNAIKAX (CTYJEHTH BxkKe Maju 6
3BUKHYTH JI0 POOOTH 3 MPOrpaMoio Ta 11 JOBITKOBOIO CHCTEMOIO).
B ocrannix jaboparopHux poboTax 3 METOIO CTUMYJIIOBAHHS TBOP-
901 aKTUBHOCTI CTYAEHTIB MOC/IIIOBHICTD il JJIsT PO3B’si3yBaHHs
MIOCTABJICHUX 33/1a4 JTAETHCA CKOPOUEHO.
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JlabopaTopHa podora Ne 1.
O6uuciennsa y Maple

1. Beectu na pobodomy sucti Maple cBoe mpissurme i iMm’sa sik
TEKCTOBU KOMEHTap.

2. O6uncauTn Ha pobodomy mmcti Maple cymy 5 + 8.

3. O6uncianTu Bupas 2 + 3 - 52

4. ObuncanTn % )

5. ObuucanTu

[2]NeRS [[¥;]

6. Bimobpasutu 067acTh BBEIEHHSI NI OOYMCIIEHHS IOIepe-
JIHBOT'O BUPA3y y 3BUTHOMY MATEMATHIHOMY 3aIlUCi.

7. O6uncautu /75 (1715 KBaJpaTHOro KOPEHs BHKOPHCTOBYE-
ThCsl KOMaHJIa Sqrt).

8. O6uncmutu /625 (m1s Ky6iuHOrO KOpeHs MOYKHA BHKODH-
CTOBYBaTU KOMaH]y surd, JPYTUM apryMEHTOM SIKOI € IMOKa3HIK
KODEHs1).

9. OrpuMaTy JecsTKOBe HabJMKeHHsT /625 3 JecsaTbMa Ta
JBAIIATbMA 3HATYIMMHI g pamu (KomanIa evalf, npyrumM ap-
TYMEHTOM $IKOI MOzKe OyTH KiTbKICTh 3HATYNIX IUdD).

10. O6uucuTn sin (%)

11. OrpumMaru jecaTkoBe HaOJINXKEHHS Sin (%) 3 IICTAECATHMA,
3HATYIIUMEA TU(ppaMu.

12. Poskmractu Ha mpocti MHOKHUKHK unciaa 432 Tta 2352 (Ko-
MmaH/Ia ifactor).

13. 3BmnaiiTn niny wactuHy Ta octady Bim girenns 47 na 4 (Ko-
MaH iquo Ta irem).

14. 3naitTn HAMOLIBMMA COUTEHUA OUTEHUK unces 714 Ta 1022
(komana iged).

15. 3uaitt arctg 1 (Komanga arctan).

16. 3naiiTn tg T Ta cpobyBaTH 3HAHTH ctg T (KOMaHIM tan Ta
cot).

17. O6unciurn log, 8.

18. O6uucsuTu In 1.

19. IlobyayBaTn mOC/iIOBHICTDL 3HaYeHb cosz Bim 0 mo 2w 3
KPOKOM ¢ (KoMamja seq).

20. Creopuru muoxkunu A = {3,2,4,5,4,7} i B={5,0,1,2,3}.
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21. Bnaiitu AU B, AN B, CN B, A\B (k/1040Bi cjioBa union,
intersect i minus).

22. TloekcnepuMenTyiiTe 3 BigoOpaxkeHHsIM 00J1acTell BBEICHHS
JIJISL TIOTIEPETHBOTO IIYHKTY.

23. O6uucymru 100! Ta migpaxyBaTn KiJbKIiCTh UMD Y THOMY
el (komamna length).

24. 3uaiiTu TOYHE 3HAYMEHHSI TUCSIHOI 3HATYIIOI P Jecs-
TKOBOT'O HAOJIMXKEHHS JHUCIIa, .

25. IlpucsoiBmm 3minmiit f Bupas x® + cos T, OGUHCIUTH 3Ha-
vyennst Bupady f upu x = 0 1 npu x = 1 (komanmga eval), 3uaiiTu
TaKOXK JIECATKOBE HAOJIMKEHHSI OCTAHHLOI'O BUPA3Y.

26. IlpucBoiTn 3MmiHHI x 3HadYeHHS D 1 oOYHMCIUTH BHUpPa3 f,
NPUCBOITH 3MiHHIl 2 3HavenHsa 7 i oOumcUTH BUpas f.

27. BukoHaTn IpUCBOIOBAHHS T := '’ Ta OOYUUC/IUTH 3HATECHHS
Bupasy f.

28. Crsopurn  dymkniio g(z) = 23 +cosz  (komanga
g:=x->x"3+cos (x) ;) ta obumcauTn g(0) i g(1).

29. CTBOpUTH KOMILJIEKCHI YnCIa a = % +3itab=2+6i
(ysiBHA ofmmuns B Maple nosnadaerbest gepes I).

30. O6uncimura a + b, a — b, a - b, § Ta 3HAUTH KOMILIEKCHO
CIIpPsi?KEHE JIO YHCJIa @ 1 apryMeHT uncyia a (KoMaHu conjugate i
argument).

JlabopaTopHa pobdora Ne 2.
ITo6ynoBa rpadikiB y Maple

1. BBectu na pobodomy sucti Maple cBoe mpizsurme i iM’sa sik
TEKCTOBUIl KOMEHTAP.

2. [lobymyBatu rpadik dynkmil y = zsinz (komanga plot).

3. Ilo6ynysaru rpadik dbyukiii y = 22 sin ¢, BUIIATH OCTAH-
Hiif rpadiK Ta TOEKCIEPUMEHTYBATH 3 KHOIKAMU KOHTEKCTHOI IIa-
HeJsIl IHCTPYMEHTIB Ta, KOMaH/IaMU OCHOBHOT'O 1 KOHTEKCTHOT'O MEHIO,
IO CTOCYIOThCS Tpadiku.

4. TlobymyBatn rpadik ocTaHHBOI (QYHKINI, OOMEKUBIII
obJytacTh 3MiHH apryMmeHTy aianaszoHoMm -20..20, a obJacTb 3Ha-
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JeHb QyHKIHI gianazoHoMm -40..40, KpiM TOro, 3aJaTh OIIII0
scaling=constrained. [lopiBusTu pesynbraru.

5. TlobynyBatu B onHiit cucremi koopmuHar rpadikum TPhOX
bymkIiii y =2, y =axsine ta y = z’sinz, 3amaBmm obMexKe-
HHe objlacTeil 3MiHM apryMeHTy Ta 3Ha4YeHb QYHKINN iana-
zoHOM -40..40. [lna rpadika meprroi ¢dyHKIT BuOparnm Cy-
IUIbHY CHHIO JIiHIIO, Jpyrol — IIYHKTUPHY 4YepBOHY, & Tpe-
ThOI — INTPUXIYHKTUPHY 3eieHy (ommil color=[blue, red,
green], linestyle=[1,3,4]). Tperto jinito 3poburu BTpudi TOB-
crimoro 3a inmi (omris thickness=[1,1,3]). 3agaru jereny rpa-
dikis (legend=["y=x", "y=x"2*sin(x)", "y=x*sin(x)"]).

6. Buxonaru koMamnIy
plot(x*cos(x~3), x=-5..5, numpoints=1000,
scaling=constrained, labels=[x, "y=xxcos(x~3)"],
xtickmarks=[-5,-4,-2,-1,0,1,2,3,4,5], ytickmarks=11,
title="Tpadik ¢ynrnil y=x*cos(x~3)");

[IpoanasizyBaTu pe3ysbTart.

7. IobymyBaru rpadik dyukiil y = tgz (nepecBiuuTch, 110
P IIOMY HEeOOXiTHO 3ajaTu 0OMerKeHHsT Ha 00JIacTh 3HAYEHD Ta
onmito discont=true).

8. I[lobynyBaTu rpadik dpyHKIil y = z sin %, 3aJaBIITN 0OMEXKe-
uns x=-0.5..0.5 Ta BKa3aBiM OMIii0 numpoints=1000 /st Oiab-
101 TOYHOCTI 1TOOYI0BU T'padika.

9. IlobymyBatn rpadik MmapaMeTpudHo 3agaHol (GyHKIHT
x =cost, y =sin’t, 0 < t < 27 1 BKa3aTu HA3BU OCEil KOOPIHHAT
(x = cost, y = sin’t).

10. TlobynyBaru rpadik dyukiii, 3a7an0i TabJIuIHO
x| —-3|—-2|-1]05]1] 2 |3
y| 7 3 5 3 12|-31]0
He 3abynpre noctaBuTu omiiiio style=point.

11. TlobynyBatu rpadik pyHKIIT

z2, < —1,
Y=< 2— a2, -1l<z<l,
cos(z — 1), x>1

Ha TPOMiKKY [—4,10].
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12. Tlo6ymysarn rpadix dbynxmi z = 22 + y? + 1 (xoman-
Ja plot3d, moTpibHo 3ajaTH Jiala30HU [0 X 1 110 Y, HAIPHUKJIA/I,
-5..5).

13. TlobyayBatu rinepbosiiunuii mapabosoin z = x
BEPHYTH HOTO Ta JOJATH 3BUYAiHI OCi KOOpIUHAT.

2 o .
14. TIobymyBaTu «MaBIIsde Ciljio» 2 = %/—%), 3aJIaBIIN OCi
Te+y

> — 4%, pos-

Ha TPHOX pebpax mapaJiesiernimneia, Mo OXOILTIOE TOBEPXHIO.

15. IlobymyBaTn mapaMeTpudHO 3ajaHy HoBepxHio (mmcr Me-
6iyca): * = (b 4 wcos(t/2))cost, y = (5 + wcos(t/2))sint,
z=wusin(t/2), 0 <t <27, -1 <u< 1.

16. TTobynyBaTu mceBmocdepy & = sinucosv, y = sinwusinw,
z=Intg(u/2) + cosu (—2 < u<10,0< v < 27).

JIaboparopHa pobora Ne 3.
IleperBopenHs BUpa3iB i
MaTeMaTuaHuil aHaJai3 y Maple

1. Beectu na pobouomy sucti Maple cBoe mpizBurie i im’a stk
TEKCTOBUIA KOMEHTAP.

2. Poskpuru gyxxm y supasi (22 +1)(z% — 8)(z +4) (xomanma
expand).

3. PozkjacTu Ha MHOYKHUKHU OTPUMAHUN y MIOIEPEIHBOMY Iy H-
KTi pesysbrar (KoManua factor).

4. Po3kyiacTu Ha MHOXKHUKM HaJ [T0JIEM JIIHCHUX 9UCEST MHOTO-
wren 2° + 27x* 4+ 3z — 1 (komanza factor 3 omieio real).

5. 3Bectn noaibHi nomanku y Bupasi 2 +3x% —dx+ 723 — 22+ 1
(komana collect 3 BKa3yBaHHsIM 3MIHHOI).

6. 3Bectu noi6Hi monaHKn v Bupasi x2e” 4+ 5re® —4e” +4a? —x
BijiHOCHO crerneHiB = (koMaH/la collect 3 BKa3yBaHHSIM 3MIiHHOI).
Beectn momibHi nomaHKE v Bupasi x2e® + bre® — 4e* + 4a? — x
BisiHOCHO €” (KOMaHa collect 3 BKasyBaHHsIM €v).

7. TlozbyTuch ippallioHaJbHOCTI B 3HAMEHHUKY JIpOOY 2_1 7

(komana rationalize).
8. Cpocruu Bupas (3 — 22)(3+ 22) — 1 (kxomanga simplify).
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9. Cupocrurn BUpa3 Va2 y HpUIymieHHi, mo & jgojarHe (Ko-
MaHa simplify 3 ommiero assume=positive).

vVr+4—3

V3r+1—4
11. Bmaiitu Ty caMy TIpaHWIIO 3 JOIMOMOIOK BiJIKJIaIEHOL

KoMaHmu Limit i xomammm value Ta BimoOpaswTu piBHICTH

. VI+4—3 .

lim Y2225 — spauenns rpaHuii.

r—5 V3r+1—4 P I

BxkagziBka: Limit (... ,x=5): %=value(%);
oo

10. Buaiite rpamuiio QyHkiii lim5 (komanma limit).
T—r

12. Buaiitu cymy psay > n—12 3 JIOIIOMOI'0I0 KOMaH/IM Sum.
n=1

13. 3maiiTé CyMy TOro CaMoro psily 3 JOIOMOI'OIO BiIKJjIa-

HeHol KOoMaHIW Sum i KoMaHIM value Ta BimobpaswTn piBHICTH
(e.)

Zl # = cyMa psmy.
n=

14. 3muaiitn noxigay dyukuil x sin(3x — y) 3a 3MiHHO©0 X (KO-
Mmana diff).

15. Buaittn noxinmny dyukmil x sin(3z — y) 3a 3MIHHOIO Y.

16. 3mnaiitn noxigay dbyHkil zsin(3z — y) 3a 3MiHHOIO T 3a
JOTOMOTrO0 BimkiaageHol komauan Diff Ta BimobpaswTu piBHICTH
8%(30 sin(3z — y)) = noxizxHa.

17. Bnaiitn (f?—;;(x sin(3x —y)) Ta 82—23;@ sin(3z — y)).

18. 3maiiTu iHTErpas dx 3 JOIOMOTOI0 KOMAaHIN

1
f\/x—3+2x—6
. . A 1 o
1Pt Ta Bl,D;(?.6pa3I/ITI/I piBaicTs [ N Ty dr = ... 3 momoMoroio
BiZK/1a7eH0l KoMaH 1 Int.

10
. . 1
19. 3maiitn inTerpas { Wy dz 3a 1OIOMOTrOI0 KOMaHIN

6
. . A 1 o
int Ta BimoOpasuTu piBHICTH 4f N Ty dr = ... 3 momoMororo

BIAKJ/Ia/IeHOI KOMaHIu Int.

20. Banucaru 3a popmystoro Teitstopa 3a cremnensaMu & GpyHKIIO
e’ (komansa taylor).

21. 3ammcaru 3a dopmymnoro Teitaopa 3a cremensvmu & — 2 QyH-
kuito ctg(lnx).

22. PossunyTtn B psaf Jlopana dbymxiio z/(2% + 1)? 3a crere-
HIMW 2 — 1, JIe  — ysIBHA OJUHUILS.
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23. Bmajity Toukm, B skux Gysxma y = z* + 223 — 1 moxe
MaTU eKCTPEMYM, Ta 3HaYeHHs (DYHKIUI Y IUX TOYKAX.

24. 3uaiitu MiHiMajbHE 1 MaKCUMaJbHE 3HAUYEHHS QYHKINT
y = 2% + 223 — 1 ma npomixkky [—2,10] Ta TOYKH, B AKHX BOHO
JOCSTAETHCS.

JlabopaTopHa podora Ne 4.
Po3B’si3yBaHHS piBHAHb, HEPiBHOCTEM
Ta cucTteM piBHAHBb y Maple
1. BBectu na pobodomy smcti Maple cBoe mpizsurme i iM’sa sik

TEKCTOBUI KOMEHTap.
2. Posp’szamn kybiune pisnsians 3 — 2z + 1 = 0.

3. Posp’sizaTu piBHsmus 5% — 2 - 3% = —5771,
z ¥y _ 13

4. Pozp’si3atu cucreMy piBHSHBL ¢ Y % 67
T4y =>5.

5. 3naiitm Bci PO3B’SI3KNM TPUTOHOMETPUIHOTO PIiBHAHHS
3sin?z—4sinz cosz+5cos? z = 2 (/17151 TIBOTO CIIOYATKY MOTPIOHO
IPUCBOITH CHCTeMHIl 3MinHIil _EnvAllSolutions 3HadeHHs true).

6. Poss’asatn mepisnicTs logy 5(2 + x) > —1.

7. CupobyBaTi TOYHO pO3B’s3aTu piBHAHHS ° — 22 — 1 = 0,
SHaWTH HAOJIMXKEH] AiCHI PO3B’SI3KH ITLOT'O PiBHSTHHSI.

8. 3maiiTu BCi PO3B'SI3KU  TIONEPEHBOIO DPIBHSIHHS  (OMIist
complex komanu fsolve).

9. 3uaiiTi HAOJIMKEHUIT PO3B’I30K TPAHCIEHAEHTHOTO PiBHSIH-
Ha * + 2 = sinx.

10. 3uaiitu HAOIMKEHNN PO3B’SI30K TPAHCIEHACHTHOTO PiBHSI-
HHSI © + 5 = e*.

11. 3naitTn HAOIMKEHU PO3B’SI30K PIBHAHHS T + 5 = e¥ Ha
npomizkky [0; 10].

12. 3iwmrerpyBarum 3Buvaiine mudepenmiagbHe PIBHSIHHS
(1 +y*)z+ (1 +2%)y =0.

13. 3BinTterpysarn minifine mo x audepeHIiaJIbHe PIBHSIHHS
ydr + (2z — 10y3)dy = 0.
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14. 3uaiitu po3B’sI30K AUMDEPEHITIATBHOIO PiBHSIHHS
(xcosy —ysiny)y +xsiny + ycosy = 0.

15. Binrerpysaru nudepentiaibie pisasans y = 2zy’ + y'? 3
omiriero implicit Ta 6e3 mei. [IpoanasnizyBatu pe3y/abrar.
16. Po3p’si3aTn 1109aTKOBY 3a/1aqy

(> 4+ 1)y —ay = (2* —2z+1)e*, y(0) =4,

17. 3inrerpysaru JjiniitaHe gudepenmiaabHe PiBHAHHST

T

e
y' =2y +y=—.
x
18. Posp’azaru cucremy audepeHIia bHUX PIBHIHD

{Z—?szw—3y,

Z—?zw—Zy—i—Qsint.

19. 3naiiTy YaCTWMHHWI PO3B’SI30K IOMEPEIHBOI CUCTEMU JIH-
depeHIiaIbHIX PiBHAHD, SAKAM 3a8I0BOJLHAE IOYATKOBI yMOBHU
z(0) =5, y(0) = 10.

20. CrapobyBaru 3HANWTH TOYHHN PO3B’SI30K IMOYATKOBOI 3aj1a-
ai o — 8zty’ + 4y = 0, y(0) = 1, ¥/(0) = 2. 3naiiTu poss’s-
30K I[i€l TOYATKOBOI 3a/a4l y BHUIVISIl CTEIEHEBOrO Psiay (OMmIfis
type=series).

21. 3HaiiTH YHCIOBHIT PO3B’A30K MOYATKOBOI 3a1a4i 3y —8xiy +
+4y =0,y(0) =1,4'(0) =2y roukax z = 0, x = 0.2 i x = 2
(omrist type=numeric).

22. Pozp’azaTu nudepentiagbie PiBHIHHS 3 YACTUHHUMU I10-
X1 THUMUI yz% + xyg—; =z

23. 3uaiiTn 3araJbHUI PO3B’sI30K An(EepPEeHITiaIbHOIO PIBHAHHS
KOJINBAHb CTPYHHU % = aQ%.

24. CrpobyBaTu 3HaifiTH 3araJbHAN PO3B’sI30K AU epeHIiaib-
HOT'O PIBHAHHS 3 YACTUHHUMU TTOXITHUMU % = % + 2%. ITe-
PEKOHATHUCH, IO IIPOrpaMa IyKae PO3B’S30K METOJOM BiJOKpeM-
neHHst 3MiHHuX (Merogom Dyp’e).
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25. Posp’sa3aTu nonepesine piBHsIHHS 3 omiliero INTEGRATE.
26. Posp’s;3atm imTerpasbhe piBHaHHS Ppearosbma Ipyroro

s
poxy y(x) + [ (xt? — t)y(t)dt = cosx.
0
27. Posp’si3aTn inTerpajbHe piBHsiHHS BobTeppu mepIoro po-

ny [ (z+t+ 1)y(t)dt = 2.
0

JlabopaTopHa podora Ne 5.
JliniitHa anrebpa y Maple
1. Beectu na pobodomy sucti Maple cBoe mpizsurme i iMm’sa sik

TEKCTOBUIl KOMEHTAP.
2. CTBOpUTH MATPUIIL

2 3 4 2 6 -8

A= -1 0 2 ), B= —11 2 0

5 79 1 2 13
2
i BexkTop C = 0
-5

3. O6uuciuru cymy martpuiib A i B.
4. O6uncauTn 100yTOK MaTpuii A Ha gucio 3.
5. 3naittu 100yTku MaTpuins AB, BA, AC.
6. IlinkrounTn naker linalg.
7. O6uncauT AeTepMiHAHT Marpuill A, 11 panr, 3HaiTH obep-
HEHYy Ta TPAHCIIOHOBAHY MATPHIII.
8. 3HaiiTn po3B’si30K BeKTOpHOIO piBHsiHHS Ax = C' (KomaHIa
linsolve).
9. BHaiiTu BJIacHI 3HAYEHHs Ta BJIACHI BekTOpu Marpuii A (Ko-
MaH/u eigenvals Ta eigenvects).
-2 2
10. BBectu BekTOpUH @ = 3 ib=1| —1
1 4
11. ObuucuTu cKajJasapHUil 100yTOK BEKTOPIB @ i b.
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12. 3naiitu BeKTOpHUit J0OYTOK BEKTOPIB @ 1 b.

13. O6uncinT BeUYIMHY KyTa MiK BEeKTOpaMu ¢ i b, a TaKox
11 mecaTKOBe HaOJIMKEHHS Y TPaIycax.

14. YTBopuru 3 MaTpuib A i B HOBy MaTpHIO IIJISXOM 00’-
€JIHAHHA 1X 0 TOpU30oHTa/M. YTBOpUTH 3 Marpuils A i B HOBY
MAaTPHINO MIJIAXOM 00’€THAHHS 1X IO BEPTUKAJI.

15. Creoputu Marpuiro MiHopy MaTpuri A st 11 cepeHporo
eJIEMEHTA.

16. YTBOpUTH MATPHUITIO TIAIXOM JIOJABAHHS JI0 OCTAHHLOTO
CTOBIIIS MaTpulli B 1T 1pyroro CTOBIIS, TOMHOXKEHOTO HA THCJIO
—2.3.

17. O6uucauTn ocHOBHI Tpu HOpME MaTpuli A (MakcumasbHA
cyMa MOysiB ejeMeHTiB y paaky — |lAl,, MakcumaibHa cyMa
MoztyiiB eeMeHTiB y croBimi — ||Al|;, Kopinb KBagpaTHuii i3 cymu
KBAJPATIB €JIEMEHTIB).

18. O6uuc/IuTH OCHOBHI TPU HOPMH BEKTOPA ¢ (MAKCUMAJILHUH
i3 MomyiiB emementis — |lal|,, cyma MomymiB esmementiB — ||al|;,
KODiHb KBaJ[paTHUil i3 CyMU KBaJIpaTiB €JIEMEHTIB).

19. O6uncauru wmcao obymoBjaeHocTI Marpuii A Iyt TpbOX
OCHOBHUX HOPM MATPHII.

20. ITobynysatu maTpuiio BpoHCbKOro Ta OOYHUCIATH BU3HA-
9HIK BpoHcbKoro mia QyHKINN sinx, cos, tgx.

JIaboparopHa pobota Ne 6.
Bukopucranas nmakeriB combinat, simplex,
RootFinding i mporpamyBannast y Maple

1. O6umcauT KiJIbKicTh KOMOiHAIM 6e3 moBTopens 3 10 ee-
MeHTiB 110 4, To6T0 Cf).

2. 3uaiiTn KiJbKicTh KOMOiIHAIIM 3 eleMenTiB a, b, ¢, d, a, e 1Mo
3.

3. IlobynyBaTu BCi MOXKIMBI KOMOiIHAIT 3 eJIeMeHTiB a, b, ¢, d,
a, e mo 3.

4. O6uncaIuTH KiAbKIiCTh BCEMOXKJIMBUX KOMOIHAIIM 3 eJleMeHTiB
a, b, ¢, d, a, e (1o Bcim k Big 0 110 6).
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5. IlobynyBaTn Bci MOXKJIMBI KOMOiHAIIIT 3 eJleMeHTiB a, b, ¢, d,
a, e (mo BciM k Big 0 10 6).

6. O6unc/mTH KiJbKiCTh pO3MIIIEHDb 3 €JIEMEHTIB a, b, ¢, d, a, e
o 3.

7. IlobymyBaru BCi MOXKJIUBI PO3MIIIIEHHS 3 €JIEMEeHTiB a, b, c,
d, a, e o 3.

8. O6uncauTH KUIBKICTH IIEPECTAaHOBOK 3 €JIEMEHTIB a, b, ¢, d,
a, e.

9. ITobyayBaTu BCi MOXKJINBI ITEPECTAHOBKHU 3 €JIEMEHTIB a, b, ¢,
d, a, e.

10. O6uncaut 145-Te anciao PiboHATI.

11. 3maiiTy Taxi 3HaYEHHS HEBIIOMUX X, Y, 2z, 10O ILJIHOBA
dyuknis f = —x + 2y 4+ 3z Habyjia MAKCUMAJIHLHOTO MOXKJIMBOTO
3HAYEeHHS PU CUCTeMi oOMeXkeHb Ha HeBimoMmi x + 2y — 3z < 4,
5z — 6y + 7z < 8, 9z + 10z < 11 i ymoBi HeBijx'emHOCTI BCiX He-
Bigomux. OOYNCINTE TAKOXK 3HAYEHHS IIJIHOBOI (DYHKIIT JIJIsT 3HA-
uenux x, y, z.

12. BuaiiTu Taki 3HAUEHHST HEBIJIOMUX I, ¥, 2, 00 IiIp0Ba (DY H-
kiig f = —x+2y+ 3z nabyna MiHIMAILHOTO MOXKJIMBOT'O 3HAYEHHS
npu cucreMi oOMeXKeHb Ha HEBiJOMi 3 momepeHboro myHkry. Oo-
YUCJUTHU TAKOXK 3HAYEHHS IIJILOBOI (PYHKINI JJIsI 3HANIEHUX T, ¥,
z.

13. BuaitT X04 ofuH HAOJIM>KEHUT KOPiHb piBHsIHHS €° —32z = 4
3 JloroMoroio komauan fsolve.

14. 3uaiiti Bci (JificHi 1 KOMIUIEKCHI) KOpeHi piBHsIHHS € —
— 3z =4 y npamokyTauky —10 < Rez < 10, —10 < Im 2z < 10 Ta
300pa3uTH X Ha ILIONINHI.

15. CupobyBaTn po3B’sizaTé cucTeMy piBHSHBb 5 + y? = 5,
xy = 4 3 10IOMOro0 KOMaHIu solve.

16. Po3B’s13atu cucreMy piBHAHD 3 MOMEPETHBOTO IIYHKTY 3 JI0-
IIOMOTOI0 KoOMaHau BivariatePolynomial.

17. Posp’sizatu cucremy piBHsmb 2° 4+ y? — bayz + 2 = 0,
zy+22=4,22—y3 -2 +18=0.

18. Creoputu HOBY KoMaHIy maxabs, sska 6 s 11 €IMHOTO
apryMeHTy — MAaTPHUIll — 3Haxoamia abCOMIOTHY BEIUYUHY Habi-
OLIBITIOTO 3a MOJYJIEeM ejeMeHTa 1€l Marpuii. [lepenbadutu Mo-
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2KJIMBICTH CTAHIAPTHOI MiJIKA3KW aHTUIIHCHKOIO MOBOIO IIPU BBEJICH-
Hi HEKOPEKTHOro apryMenTty. JIjis1 BusHadeHHsa po3MipHOCTEN Ma-
TPUIl IO TOPU3OHTAJI ¥ BEPTUKAJI CJIiJl BUKOPUCTOBYBATH KOMaH-
g coldim i rowdim 3 nakera linalg Bimmosimno. Marpuis mae
Tun matrix. [IporecTyBaTu cTBOpEHy KOMAaHITy.

JIaboparopHa pobora Ne 7.
Bukopucranua nakera plots jjisg modymoBu
ABoBuMipHux rpadikiB y Maple

1. Beectu na pobodomy sucti Maple cBoe mpissurme i iMm’sa sik
TEKCTOBU KOMEHTap.

2. IlobymyBaTn y mosisipHiit cucremi KoopauHaT rpadik KapIio-
i r =14 cosp, ¢ € [0,27].

3. [lobynyBaTu y mosspHiit cuctemi KoopauuaT rpadik napa-
MeTpuvHO 3a1aH0l QYHKINI 7 =7, ¢ =sin2r, 0 < r < 7.

4. Tlobymysaru rpadik nessHO 3a1an0i GyHKIii 22 +1°—8 = 0,
—10 < 2 < 10, =5 < y < 2 (ys kparoro Bimobpazkenus rpadika
CKOpHUCTATHCH omIfieo grid=[50, 50]).

5. 3 norromoroio komanu odeplot mobymyBaTu rpadik po3s’ss-
Ky nouaTKoBoi 3aza4i ¥ —3(z3+1)y' +10y2 cos z2 = ®, y(1) = 5,
y'(1) = 3 na mpomizkky [—1.1,1.3], cKOpUCTaBIIHCH CIIOYATKY KO-
MaH/JI010 dsolve 3 omIieo type=numeric.

6. 3 moromoroio kKoman i odeplot moOy/yBaTu rpadiku Gyu-
kit x = z(t), y = y(t) ra y = y(x) (-2 < ¢t < 2) qua cucremu
nudepeHIiaJIbHuX PiBHIHD

%:41"_?% )
%:x+2y+x5

3 nouarkosnmu ymosamu x(0) = 3, y(0) = 2 (ckopucTaTnch KOMaH-
11010 dsolve 3 OmIi€lo type=numeric Ta 3a/JaT JOCTATHE 3HAUYCHHSI
omiii numpoints mpu moby/0Bi rpadika).

7. 3 nonomororo KoManu complexplot 306pa3uTu Ha IJIOIIUHI
rpadik KoMIieKcHO3HATHO! GYHKIHT 2 = cosz + sin(iz) miiicrol

aminHOl T (i = /—1).
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8. 3 jomoMoror KoMaHIu inequal 300pasuTH Ha ILJIONIUHI
PO3B’I30K MIIIaHOI cHCTeMU pPiBHSHL i HepiBHOCTEH x + 3y > 0,
r—y <1, y=18obnacti —4 <z <4, 4 <y < 4. Obnacrn,
sIKa 33/I0BOJIbHSIE CHUCTEMI HepiBHOCTEl, Mae OyTu 300parkeHa dep-
BOHUM KOJILOPOM, O0JIACTD, sSIKa HE 33JI0BOJILHSE CUCTEMi HEPIBHO-
cTeil, — YKOBTHUM KOJIBOPOM, JIHIA MeKi CTPOruxX HepiBHOCTEH I10-
BUHHA MAaTU TOBIIWMHY 3 1 YOpPHUU KOJIP, a JIiHIg MeXKi HECTPOTrUX
HepiBHOCTEN Ta pIBHOCTe! — TOBIIUHY 6 1 3eJIeHUN KOJIip.

9. [lobynyBaTu cipuit MHOTOKYTHUK 3 KOODJMHATAMU BEPIIIH
(0.5, 0.3), (0.7, 2), (2.5, 3.1), (1.7, 1.4), (2, 0).

10. 3ob6pa3uTy Ha ILIONIUHI MIJIBHICTEL JIHIM piBHA YHKINHT
JIBOX 3MIHHUX z = cosx cosy y KBajpari —6 < x,y < 6 (komaH-
na densityplot, peKOMeHIye€TbCsS 3aJaTH TYCTINTY CITKY OIIIi€I0
grid).

11. 3obpasuTn wa mwromnwHi Jinil piBusa dyskmil 3 nyakry 10
(komama contourplot).

12. Bob6pasutn B mpocTopi JiiHil piBHg GyHKIN 3 myHkTy 10
(komana contourplot3d, peKOMEHYEThCsS 33/IaTU T'YCTIILy CITKY
omriero grid), 3aJaTu TAKOXK OCl HA TPHOX pebpax ImapaJsiesiernimne-
Jla, 10 OXOILTIOE MOBEPXHIO (OIllisl axes=boxed), NOJUBATUCH Ha
IIOBEPXHIO 3 Pi3HUX OOKIB.

13. 300pasuTu Ha IJIOMIKHI TTOJIE IPAIIeHTIB DYHKIT 3 IyHKTY
10 (komanma gradplot). BubGparu ToBCTI CTPLIKK Jjisi BEKTODIB
(omrist arrows=THICK).

14. 306pasuTu Ha IJIOHIMHI BEKTOPHE I0JI€, 3aaHe BEKTOPOM
(2 +1, =32y), -1 < 7,y < 1 (xomanza fieldplot).

15. 3o6pasuTu HaMC «Kapioigay BeepeauHi Kapaoinu (IyHKT
2).

16. Creopurn animarito rpadika dbysmil y = cos(z + @),
0 < z < 27, 3 mapamerpoM 0 < ¢ < 27 i meperyigaayTH 11.

17. CrBopuTHn animMaIiiio rpadika mapaMeTpuIHO 3a1aH01 DyH-
Kl ¢ = acos®t, y = sin®t, 0 < t < 27, 3 mapamerpom 0 < a < 2
i TITeperyIaHy TH 11.

18. CrBopuTu aHiMallilo 381aHOTO B MOJISIPHINA CHCTEMI KOOP/IU-
nat rpadika dyskiii r = tp, 0 < ¢ < 8, 3 mapamerpom 1 <t < 4
(zamaru omii coords=polar, numpoints=200) i neperiasHyTH ii.
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JlabopaTopHa pobdora Ne 8.
Bukopucrannga nakera plots majisg modymoBu
nmpocTtopoBuX rpadikis y Maple

1. Beectu na pobouomy sucti Maple cBoe mpizBuiie i iMm’a stk
TEKCTOBUIA KOMEHTAP.

2. YV mwnHAPpWYHIA cuCcTeMi KOOPAWHAT 300pas3suTH IUJIiHID
r=1,0<0<2r, —1<2<1.

3. Y muiainapuyHiii cucremi KoopanHaT 300pasnTu rpadik ma-
paMEeTPHYHO 3a/1aHOI ToBepxHi 1 = st, § =t, 2 = cos 52, 0 < t < ,
—2 < s £ 2, 3a1aTH OoCi Ha TPHOX pedpax mapaJeseminea, o 0Xo-
IUII0€ TIOBepXHIO (orilisi axes=boxed), IIOJUBUTUCH HA TIOBEPXHIO 3
pisHEX OOKiB, PO3BEPHYBIIN CACTEMY KOOD/IMHAT.

4. Y cdepuuniii cucremi kooppunar 300pazuru chepy (r = 1,
0<O<2m,0< p< ).

5. ¥V chepuyHniit cucreMi KoopanHaT 300pa3uTu rpadik mapa-
MeTPIIHO 3aanol mosepxHi 7 = e +t, § = cos(s +t), p = t2,
0 <s<2m —2 <t <2 (PEeKOMEH/IYEThCsI 33JIaTU TYCTINLy CITKY
omiero grid), 3aaTu TAaKOXK OCl HA TPHOX pebpax mapaJsiesierimne-
J1a, IO OXOILIIOE TOBEPXHIO, MOAUBUTHCH HA TOBEPXHIO i PI3HUMH
pakypcaMu, PO3BEPHYBIIHN CUCTEMY KOOPIMHAT.

6. IToOymyBaTn nmpocTopoBy KpuBy & = cost, y = sint, z =t
(0 < t < 4m), 3amaTu TaKOXK OCi Ha TPHOX pebpax napaJieserninesa,
III0 OXOILIIOE KPHUBY, HMOAUBUTUCH HA KPUBY 3 PI3SHUX OOKIB.

7. IlobynyBaTu KpyroBy MWIHIPUYIHY TOBEPXHIO 3 pajiycoM 1
B3JI0BXK IIPOCTOPOBOI KPHUBOI 3 HOMEPETHBOIO MYHKTY (JI7Is1 KPaIo-
ro BijoOpazkeHHs1 33JIaTU OMIi0 tubepoints=20), 3ajaTu TaKOXK
oci Ha TPHOX pebpax MmapaJiellelnine ia, 0 OXOILIIOE IOBEPXHIO, II0-
JUBUTHUCH Ha TTOBEPXHIO 3 PI3HUX OOKIB.

8. ITo6yyBaru rpadik HesBHO 3a1an0i byHkmil 2° 4 1% + 23 +
+1=(z+y+2)3 (-2 < 2,y,2 < 2), BimobpasuTn Takox oci Ha
TPLOX pebpax mapaJiesierninesna, Mo OXOILUIIOE ITOBEPXHIO, MOIUBU-
THUCH Ha IOBEPXHIO IIiJ PISHIMHI PAKypPCaMy, PO3BEPHYBIIIU CUCTEMY
KOODUHAT.

9. 3obpasurum y TpocTopi TmoJie TpamieHTiB  byHKIHT
u= /22 +y2 +22+1, -2 < z,y,2 < 2 (xomamma gradplot3d).




Bukopucramnms naxera plots mjs mobymosu mpocroposux rpadikis y Maple 23

10. 306pa3uT y mpocTOpi BEKTOpHE IOJIE, 3aJlaHe BEKTOPOM
(222, 2y3, 2 — 2y), —1 < z,y,2 < 1 (komanma fieldplot3d).

11. IlobymayBaT mMpOCTOPOBUI MHOTOKYTHUK 3 BEPIITUHAMU Y
roukax (0,1,1), (1,-1,2), (3,0,5), (1,1, 1). 3agaTn HopmasbHi oci
koopyuHar (axes=normal).

12. 3 nomomoroio komangu complexplot3d mobymyBaru rpa-
dik yHKIT KOMILIEKCHOT 3MiHHOT U = € Y IpsIMOKYTHill o0JacTi
—2 < Rez € 2, 27 < Imz < 27, T00TO y IPAMOKYTHUKY BiJ
—2—2mi 10 24 271, 3aJaTH TAKOXK OCi Ha TPhOX pedpax IapaJesie-
Tiresga, M0 OXOILTIOE IIOBEPXHIO, MOAUBUTUCH HA TTIOBEPXHIO 3 PI3HUX
0OKiB, PO3BEPHYBIIN cHUCTeMy KoopauunaT. Ha ocHoOBi amamizy Ko-
JILOPIB 3pOOUTHU BHUCHOBOK IPO 3aJIEKHICTH apryMeHTyY (PYHKIII U
BiJT yIBHOI YaCTUHM HE3aJIEXKHOI 3MIHHOI 2.

13. TIlobymysatu rpadik GYHKINI KOMILIEKCHOI 3MiHHOI
u = cos z y npaMokyTHiil obimacti —m < Rez <7, =3 <Imz < 3,
TOOTO y MPAMOKYTHUKY Biml —7 — 3¢ 10 T + 3¢, 3aJaTU TAKOXkK OCi
Ha TPbOX pebpax mapaJiesierile/ia, 0 OXOILIIOE OBEPXHIO, 0/IU-
BUTHCL HA MOBEPXHIO 3 PI3HUX OOKiB, 3 JOMOMOI0I0 KOJILOPIB 3PO-
OuTH BUCHOBOK IIPO 3aJI€KHICTH apryMeHTy (DYHKINI u Bix 3MiHu
JIfiCHOI Ta ySBHOI YaCTWH HE3aJIeXKHOI 3MIHHOI Z.

14. TlobynyBatu rpadik dOyHKINT KOMIJIEKCHOT 3MiHHOT U = tg 2
y npaMokyTHiil obmacti —4 < Rez < 4, —3 < Imz < 3, To6T0 ¥
IPsAMOKYTHUKY Binm —4 — 3¢ 10 4 4 3¢, 3a1aTl TaKOXK OCi Ha TPHOX
pebpax mapaJiesierime/ia, o OXOIJIIOE MOBEPXHIO, OJUBUTHCH HA
MIOBEPXHIO 3 PI3HUX DOKIB, 3 IOTIOMOI0I0 aHAJII3Y KOJILOPIB 3poOuTH
BHCHOBOK IIPO 3aJI€’KHICTh apryMeHTy (DYHKIIT % Bijf 3MiHN [IiiCHOL
Ta ySIBHOI YaCTUH HE3aJIE2KHOI 3MIHHOI 2.

15. 3 monomoroio komamn i complexplot3d mobyyBaTu rpadik
byuxuii qpox gificanx aminnx (u(z,y),v(z,y)), mo gie 3 R? B R?,
KOMIIOHEHTY ¢ = 2 — y? 300pa3uTu B3J0BXK TPETHOI HPOCTOPOBOL
oci, a KOMIIOHEHTY v = 3xy — KoJabopoM. O0/1aCcTh 3MIHM 3MIHHUX
€ kBagpatoM —2 < z,y < 2. 3a7aTu TAKOXK OCi Ha TPHOX pebpax
apaJieseninesia, MO OXOILTIOE TTOBEPXHIO, ITOIMBUTHICEH HA IMOBEPX-
HIO 3 pi3HMX OOKiB, PO3BEPHYBIIM CUCTEMY KOODIUHAT. ¥ BaXKHO
IPOAHAJII3YBATH KOJIBOPH.
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16. I'padiuno 300pas3uT MaTPUITIO

895 —-1.76 —1.37
A= 6.46 —15.13 2.11
—-0.34 —-1.67 5.83

V BUIJISIZI TTOBEPXHI, IO MPOXOAUTL Yepe3 3aaHi TOYKHU, Bigobpa-
SUTH TAKOXK OCI Ha TPHOX pebpax MmapaJselemineia, IO OXOILTIOE
IIOBEPXHIO, TIOJIUBUTUCH Ha MOBEPXHIO 3 Pi3HUX OOKIB, PO3BEPHYB-
I CUCTEMY KOOPIUHAT.

17. I'padiano 300pasuTu MaTpuIo A 3 MonepeHporo myHKTY Y
BUTJIS] TicTOorpaMu (CKOpUCTATHCh ommieio heights=histogram),
Bi10OpasuTH TaKOoXK OCi Ha TPhOX pebpax IapaJiesiernime/ia, Mo 0Xo-
ILTIOE TIOBEPXHIO, TTOJUBATUCDH HA TIOBEPXHIO 3 PI3HUX OOKIB, po3BEp-
HYBIIIA CUCTEMY KOODIUHAT.

18. Cropurn TpuBuMIipHY aHiMmariio rpadika @yHKIT
z = cos(tx)sin(ty), —1 < z,y < 1, 3 nmapamerpom 1 < t < 2 i
neperisHyTh 11 (BUKOPHCTATH TaKOXK OMII0 axes=boxed).

JlaboparopHa pobota Ne 9.
Bukopucranaga nakeris DEtools ta PDEtools
A ooy 1oBu rpadikiB po3B’s3KiB
andepeHniaabHUX piBHIHb ¥ Maple

1. Beectu na pobodomy sucti Maple cBoe mpizsurme i iMm’sa sik
TEKCTOBU KOMEHTap.

2. CripobyBaTi PO3B’I3aTH TOYATKOBY 3a1a4y i’ — 22y +2y =
=0, y(0) =1, '(0) = 0.5 3 gonomoroio komanu dsolve. [lepeko-
HaTHCh y TOMY, IO PO3B’SI30K 3aa4i 4epe3 ejeMeHTapHi (QyHKIHT
He TOJIA€ThCS.

3. 3 momomororo komauu DEplot moOyyBaTu B OJHI cucTe-
Mi KOOpAMHAT TPH iHTerpaabHi KpuBi udepeHIialbHOr0 PiBHIHHS
y" — 222y 4+ 2y = 0 (z € [-1, 1.5]), aki BianosigaioTs TprOM HABO-
pam movarkosux ymos: y(0) = 1, ¥/(0) = 0.5; y(0) = 1, ¥/(0) = 1,
y(0) =1, y/(0) = 1.5.
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4. 3 pomomoror komaH i DEplot moOymyBaTu B OjiHii cucTemi
koopuHar rpadikn Gyskiil © = x(t) 3 po3s’a3Ky cucremn gude-
peHIiaIbHIX PIBHSHD

dx
g =t Y 1435
(L2570 telana.

sIKi  BIJIOBLAOTH JBOM HabopaM mnodyaTkoBux ymos: z(1) = 3,
y(1) =2; z(1) =5, y(1) = 4. Bukopucrarn ommio stepsize=0.1
JJIsT O17IBITIOL TTaIKOCTI KPUBHUX.

5. 300pa3uTu B OjHil crucTeMi KOOpAUHAT 1Ba rpadika dpyHKIHT
y = y(t) masa cucremu pudepeHIiajlbHUX PIBHSHBb 3 MyHKTY 4 3
TUMHU CAMUMHU [OYATKOBUMHU YMOBAaMU.

6. 3 monomoror koMmaH U DEplot mobymyBaTu (a3oBuii mopT-
per y = y(x) cucremu audepeHIialbHUX PIBHSAHBL 3 IyHKTY 4 3
TUMHU CAMUMU [OYATKOBUMHU YMOBAMU.

7. 3 nomomoror komaH i DEplot mobymyBaru rpadiku ¢pyH-
kit @ = x(t), y = y(t), z = 2(), y = y(z), z = 2(x), 2 = 2(y)
(t € [-4,4]) cucremu qudepeHIiagbHuX PIBHSHB

E:'%_yv
= =3r+y— 2z,
Z=3x+y+z

3 mouarkoumu ymoBamu x(1) = 1, y(1) = 1, 2(1) = 1. Banaru
JOCTaTHE 3HAYEHHS OIIil stepsize.

8. 3 monomoroio komanau DEplot3d molyyBaTu 3aJi€KHICTD
Mix t, z(t), y(t) (t € [-4,4]) musa cucremu gudepeHIiagbHuxX pis-
HAHB 3 IIYHKTY 7 3 THMH CAMUME OYATKOBAME YMOBAMU. 3aaTH
JOCTaTHE 3HAYEHHS OIil stepsize.

9. ITobyaysaru 3amexuicts Mix t, y(t), z(t) (t € [—4,4]) s
cucTeMu quQEpPEHIiaIbHIX PIBHAHD 3 MYHKTY 7 3 TUMU CAMUMU T10-
YATKOBUMH yMOBaMU. 3aJaTh JOCTATHE 3HAYEHHS OIIlil stepsize.

10. Tobymysatu 3amexuicts Mixk z(t), y(t), z(t) (t € [—4,4])
st cucreMu ndpepeHIliabHUX PIBHSIHD 3 IYHKTY 7 3 THUMHU Ca-
MHUMHI TTOYATKOBUMH YMOBAMH. 3aJaTH JOCTATHE 3HAYCHHS OIIITil
stepsize.
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11. TlepernanyTu nmpoctopoBi kpusi 3 nyHkTiB 8 — 10 mix pi-
3HUMH PaKypCaMu, PO3BEPHYBIINA CUCTEMHU KOOPJIUHAT.

12. IloekcnepuMenTyBaTH 3i 3MiHOIO Jiama3oHiB 1o ¢t i 0 X y
nyakTax 3 — 10.

13. 3 momomororo komangu dfieldplot mobymyBaru ImoJie
HaIpsAMIB JJIsT CHCTeMHU audepeHIiaJbHuX PiBHAHL 3 MYHKTY 4
(t € [-4,4], z € [-20,20], y € [—20, 20]).

14. 3 noromoroio Komamu phaseportrait mobymyBaTu mosie
HampaMiB Ta (a30BUil MOPTPET Mjisd CUCTEMU IudepeHIliaTbHIX
PIBHSIHb Ta MOYATKOBUX yMOB 3 myHKTY 4 (¢ € [—4,4]). Bukopu-
CTOBYBATHU JOCTATHE 3HAUEHHs OMIIiI stepsize.

15. 3 momomororo komanu dfieldplot moOyayBaTH moJie Ha-
OpsMiB 1 3HANTH rpadivHO KIIBKICTH TOYOK PIBHOBALM CHCTEMU
‘fl—f :xy+4,% =224+ -17 (0 <t <5 —6 < a <6,
—6 <y <6).

16. 3 momomororo komauu PDEplot mobyayBaTu iHTErpabHY
nosepxuio (z € [—1,1]), sika 6yme po3s’s3koM audepeHIiaIbHOro
piBHSHHS yz%+xg—; = () 3 II0YATKOBOIO YMOBOIO 2 = X2 IpH i = 1.

17. IlonuBuTHCH HA MOBEPXHIO 3 MYHKTY 16 i pisHuMEu paxyp-
caMu, PO3BEPHYBIIN CUCTEMY KOOD/IMHAT.

18. IlobyayBarn inTerpasnbHy noepxHio (z € [—10,10]), sika
Oyme po3B’si3KOM IrbepeHItiaJbHOr0 PiBHAHHS

23@4% —y(222 — yQ)g—; =1+ 22
3 MOYaTKOBOIO yMoBoio y = arctgz mpu x = 1. Ilepekonarucn,
mo 6e3 JomaTKOBUX OOMEXKeHL O0JIACTI OIMISIMU MOBEPXHIO MMoba-
9uTH HE BIAEThes. HakyacTu i oOMexkenHst (Taki cami, sik 1 Ha
napamerp) Ha oci z i z. IlomuBuTHch HA TOBEPXHIO T pi3HUMM
paKypcamu, po3BEPHYBIIN CACTEMY KOOPIMHAT.
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JlabopaTopHa pobora Ne 10.
Bukopucranaga makera geometry y Maple
JJId po3B’A3yBaHHA 33129 aHAJITUIHOL
reoMeTpii Ta o0y J0BM reoMeTpuIHUX Piryp
Ha IJIOIIMHI

3amayva 1. PiBusiaus ofHiel 31 cTopin KBajipata ¢+ 4y —5 = 0.
CkyacTu piBHSIHHST TPbOX IHINMMX CTOPIH KBaJpaTa, SKIIMO TOYKa 3
koopauHatamu (—1,0) € TouKo0 nepeTuHy fioro miaronaseii. 30-
Opas3uTy 1eil KBaIpaT Ha IJIONIUHI.

Xif po3B’sg3yBaHHA.

1. CreopuTHu TOUKYy neperuny miaronajeit pl ta upsimy (1. So-
OpasuTn 11 06’€KTH Ha TLIOIIMHI.

2. CupoekryBaru Touky pl Ha npsimy [1. Hosiit Touni gatu im’st
p2. BusnaunTn KoopauHaTH TOYKK p2 Ta BiIcTaHb d MiXK TOUKAMUI
pl i p2. Ila Bimcranb HOPIBHIOE TOJIOBUHI CTOPOHM KBaJpaTa.

3. CrBopuTn K0JIO ¢l 3 TIeHTpoM y Touri p2 i pamiycom d. 3Ha-
WTH v — CIUCOK TOYOK meperuHy mpamol (1 i koma cl.

4. TlpoBectn neprnengukysasapu (2 i [3 mo mpsmol [1 y Toukax
v[1] 1 v[2].

5. Creopuru npsimi d1 1 d2, siki 3’eanyoTh napu Touok pl, v[1]
i pl, v[2] BignOBiIHO.

6. 3o6pasuTu reomerpuuni o6’extu pl, v[1], v[2], I1, (2, I3, d1,
d2 wma ttonuui 3 omiieio printtext=true.

7. 3uaittu Touku niepetuny v3 i v4d upsamux d2, 12 1 d1, (3 Big-
TOB1IHO.

8. CrBoputu mpsimy [4, siKa TPOXOAUTH Uepe3 TOUKU v3 i v4.
3obpasutu Bci wotupu upami 11, 12, 13, |4 "a maommHi.

9. Cropuru Tpu Bifpizku sl, s2, s3, ski 3’€1HyI0Th TOUKY pl
3 roukamu v[1], v[2] i p2 Bigmosigno. CTBOPUTH KBAJApPAT S IO
gorupboM TouKaM v[1], v3, v4 i v[2].

10. 3o6paszuru Ha omuui Touku pl, p2, v[1], v[2], upawmi I1, 2,
13, 14, Bimpizku sl, s2, s3 i MOBHICTIO 3eIeHUIT KBaApaT Sq. 3aJaTH
ommio view=[-4..2, -3..3].

11. 3006pa3uTn piBHAHHS BCIX 9OTUPBHOX CTOPIH KBaJIpaTa.
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Creoputu kBazpar sql komanmow MakeSquare(sql, [v[1],
’center’=pl]), 300pa3uTu HOro Ha IJIONIUHI i TOPIBHATU PE3YJib-
TaTH.

Samaua 2. 3amano TpukyTHUK ABC' 3 BepmmHaMu y TOYKAX
A(-3,2), B(1,9/2), C(2,3/2). 306pasuru 1ieii TPUKYTHUK HA L0~
MUHI, 3HAATH foro IIoNLy, nepuMerp (CyMy JOBXKHUH TPBOX CTO-
piH), PIBHSIHHSI BCIX CTOPiH, KOODJMHATH HEHTPIB, PaJiycu Ta piB-
HSTHHST BIIMCAHOTO I OIUCAHOTO Kijl, TOUHY Ta HabOmKeHy (y rpaiy-
cax) BeJimuuHy KyTa A, DIBHSIHHS 1 JIOBXKUHU GICEKTPUCH, MeJiaHu
i Bucoru, poeesieaux y TpukyTauky ABC' 3 Bepmiuau A. 300pa-
3UTW TPUKYTHUK Ha IJIOIIWHI pa30M 3 YKOBTOIO BHCOTOIO, CHHBOIO
OICEKTPUCOIO 1 3e/IEHOI0 M€ IIaHOK, IPOBEIEHNME 3 BepiuHu A.

Bagaua 3. BusHaquTu THII KPEBOI IPYTOTo HOPSIKY &2 —3Ty+
+ 4y? — 62 + 2y = 6, moGynyBaTH Ii Ha IVIOMMHI Ta OTPHMATH
BCIO MOXKJINBY iH(OpMAIio mpo Hel (BUKOPHCTOBYETHCS KOMAH/IA
conic). CrBopuTH HOBY KPUBY JIPYIOTO MOPSIJKY 3 3aJIaHOI IILIsi-
XOM TIOBOPOTY i1 3a TOIMHHUKOBOIO CTPILIKOIO Ha KyT 7 /6 HABKOJIO
rouku 3 koopauaaramu (0,3). [lobyxyBaru 11 Ha mIomMUHI i OTPU-
MaTH BCIO JOCTYIHY mpo Hel indopMalliio, BKIOYAOIN PiBHSIHHS
kpuBoi. CTBOPUTH HOBY KPUBY 3 ITOYATKOBOI ILJISIXOM JI3€PKAJIBHO-
ro Bimobpaxkenns BimuocHo npsamoi 2x —3y+1 = 0. [lodynysaru Ha
OJTHIH TIJIOTIMHI TTOYATKOBY Ta Bi/I3EpKAJIEHY KPUBY, & TaKOXK Ipsi-
My 2x—3y+1 = 0 (1151 109aTKOBOI KPUBOI BUKOPUCTATU YEPBOHUI
KOJIp, Il Bi3epKajeHol KPUBOI — 3eJIeHUil KOJIip, a IJIs IIpsi-
Mol — cuHiii Kouiip). Ileperistny T BCto gocTynny iHdopMariio mpo
BijJ[3epKaJieHy KPUBY. SHANTH TOYKU HEPETUHY NPsAMOI i modar-
KOBOI KpuBOI (OCKIJIbKM KOMaH/ia intersection BMie 3HAXOIUTH
TOYKW MEPETHHY JINIIE MPSIMUX 1 KiJI, TO JTOBEJEThCA CKOPUCTATHCh
KOMAHJIOI0 solve, a MOTIM — JJIsl CIIPOIIEHHSI BUPa3y — KOMAHIOI0
allvalues(%)). Bukonarn mapasesbHe IepeHeCeHHs TOYATKOBOI
kpupoi Ha BekTOp AB. [lobyayBaTn Ha OmHIN IJIONUHI IOYATKOBY
KPUBY, [I€pEeHECeHy KpHUBYy Ta BeKTOp AB.
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JlabopaTopHa podora Ne 11.
Bukopucranuga nakera geom3d y Maple

Samaua. Ilipamina SABC 3anana cBOIMU 4OTUPMa, TOYKAMMU
S(6,7,13), A(8,—7,—6), B(—5,6,—7), C(—3,—4, —10). Ilepesipu-
TH, 9¥ BCl YOTUPU TOUKM HE JIesKATh B OXHIN 1tomuHi. Ilepesipu-
T, un Touku A, B i C He jiexkarh Ha OfHii npsimiit. Bigobpasutu
mpaMigy y mIpocTopi, 3aJaBIii OCi KOOPAWHAT HA TPHOX pedpax
rapaJiesienine/ia, Mo OXOILTIOE IMOBEPXHIO, BKa3aBIIM HAa3BU OCEi
koopuHar (ommist labels) i Ha3By pucynka (omris title). Ilomn-
BUTHUCH Ha HipaMijy mij pisHUMEU pakypcamMu. SHauTH:

1) piBHSIHHS IJIONIMHY, IO TPOXOAUTEH dYepe3 Touku A, B, C

2) BesmmunHy KyTa Mik pebpom SC' i rpannio ABC rta 1 jnecs-
TKOBE HAO/IMKEHHSI Y Ipajycax;

3) mnomy rpami ABC

4) piBHSIHHS BHCOTH, IPOBEJEHOI 3 Bepuinau S Ha rpanb ABC

5) 06’em mipamism.

Cdepa 3zamana xoopmumuatamu nentpy 0(9/2,9/2,0) i cBoim
pagiycom 4. OTpumaTu piBHsAHHS cdepu Ta 300pa3UTU HA PUCYHKY
cdepy 1 mipaminy (3amaTi oci KOOPIUHAT HA TPHOX pebpax mapa-
JIeJIeTtineia, Mo OXOILIIOE ITOBEPXHIO, & TAKOXK BKA3aTU Ha3BU OCei
KoopuHar). 3uaiit piBHsaxus mwiomuan ABS. 3uaiiTn KoopanHa-
T 1npoekiil Touku O Ha mwiaomuny ABS 1 mepeKoHaTHCh, 10 OCTa-
HHS TOYKa JIEKATh BeepenuHi cdepn, a 0TKe, € IEHTPOM KOJIa, II0
SIKOMY IIepeTHHaoThesa cdepa i mwiaomnmuia ABS. 3HaiiTu piBHSIHHS
BOTO KOJIa (CKOPUCTATUCH KOMAHIOI solve, piBHsHHSMU chepu
i mronman ABS Ta kKomamnoio allvalues(%)).

[TobynyBaTn JOTHYHY ILIOMIMHY 110 cdepu, HapajeabHy ILI0-
mwHl ABS (17151 110T0 3HANTH KOOPAWHATH TOYOK IIE€PETUHY IMPsi-
MoOIl, sKa 3’€Hye IeHTp cdepu i 1meHTp Koja, 3i cdeporo, Bubpa-
TU CepeJl HUX Ty, sKa JIEXKUTH 30BHI IipaMijn, 1 TPOBECTH dYepe3
Hel JIOTHYHY IUIONMHY ). 300pa3uTh Ha PUCYHKY mipamimy, cde-
py 1 AoTHYHY IIONMHY (3aJaTH OCl KOOPIMHAT Ha TPHOX pebpax
napaJieJierninesa, 1o OXOILTIOE MTOBEPXHIO, & TAKOXK BKa3aTU HA3BU
oceil KoopJuHAT). SHANTH BiJACTAHD MiXK JOTHIHOIO IUIOIIMHOIO 1
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mwiomuno ABS Ta 11 necsiTKOBe HADIUYKEHHSI.

JlaboparopHa pobora Ne 12.
BukopucranHs nakera stats Ta iHTeproJsirii
y Maple

1. CrBopurm mocaimosBuicts datal 3i 100 BumagkoBHX HOP-
MaJIbHO PO3IMOJIJIEHUX YUCEJ 3 MATEeMaTUYHUM CIOMIBAHHAM 2 1
CEepeTHBLOKBAIPATHIHIM BiaxuiaeHHAM 3. CTBOPUTH MOC/II JOBHICTD
data2 3 50 BUnamKoBUX PIBHOMIPHO PO3MOMIICHUX TUCEN 3 TPOMIiXK-
Ky [1,7]. YrBOopuTH 3 1BOX IOCTioBHOCTEI datal i data2 mocsinos-
nicts data3, sika MicTuTuMe WieHH 060X mocioBHOCTel (data3:=
datal, data2). CrBopurn crmcok datad muIsixoM COPTYBaHHS eJie-
MEHTIB CITMCKY, BimmoBimHoro mocsimosuocti datasd.

2. BusnauuTu KiabKicTh eleMeHTiB criucKy datad, ixHe cepegHe
apudMeTnIHe, CepeTHbOKBAIPATUYIHE BiIXMIEHHS, MEIiaHy Ta I0-
Oy LyBaTy TPU TiCTOrPAMU JIJIsi ILOTO CIUCKY (3BUYAliHY, ricrorpa-
My 3 OIMIIi€fo area=1, ricrorpamy 3 omiisiMu area=1, numbars=20).
[IpoanasizyBaTu pe3ysibTaTH.

3. CrBopuTn HOBuii crincok datab, 3rpymnyBaBIIM JaHi CIIUCKY
data4 Bignosiguo jo crucky [—10..—3,—3..0,0..3,3..5,5..15]. Ilo-
OyayBaTu ricrorpaMmy crucky datad.

4. CrBopuTHu cuucok crmckis datab, pos3dbuBmm crnmcok datad
na 10 wactun ogunakoBoi Baru. [loOymyBaTu ricrorpamy JIpyroro
eseMenTy crucky datab.

5. Creopurn crucok data7, 3aMiHUBINHU IHTEPBAJA y CIHCKY
datab ixHiME cepeaHiMH TOIKAMU.

6. Creoputn crimcok data8 3i crimcky datad 3 gomomorow ¢yH-
Kiil x->2*x~2+1. O6uncauTu cepemHe apudMeTHIHe eJIEMEHTIB
crincky data8, mobymyBaTu ricrorpamy mjis crucky data8 3 orrri-
aMmu area=1, numbars=40 Ta TOUYKOBMI rpadik IJIsT IBOX CIIUCKIB
datad i dataS.

7. 3HaifiT METOIOM HAWMEHIMNX KBaPATiB PIBHAHHS JIHINAHOT
perpecii s nBox crnmckiB datad i dataS.



Bukopucranms naxera stats Ta inTepnossanii y Maple 31

8. 3 momnomororo kKoMaHu display 3 makera plots 300pasu-
TH B OAHIN cHCTeMi KOOpPAMHAT TOYKOBUII rpadik sl CIIUCKIB
datad i data8 ta 3maiigeny Jinito perpecii (st JBOX CHUCKIB
HaiizpyuHinme OyayBaTn TOYKOBUN Tpadik 3 JOMOMOTOI0 KOMAaHIN
statplots[scatterplot] nakera stats).

9. 3uHaiiT; METOIOM HAWMEHIINX KBaJIpPATIiB PIBHSIHHS KBaJIpa-
Tanoi perpecii (y = ax?+ bx +c¢) ans apox crmckis datad i data8.

10. Creopuru cnucku intspl:=[—2, 0, 1, 2, 2.5, 3, 4, 5, 7, 10]
i intsp2:=[—3.2, —1.04, 0.56, 3.2, 5.6, 4.5, 3.2, 2.9, 2.7, 2.51|, Bu-
KOHATHU JJISI HUX IHTEPIIOJIAINIO CIJIafHAMU 1 MHOTOYJIEHHY 1HTEp-
noJIsAIio, nobyryBarn rpadiku orpuMannx GyHKINR (He 3a0yBIm
BKa3aTU BIIIOBIHI jiana3onu mo ocsM adbcruc i opaunar). Ilopis-
HSITH OTpuMaHi rpadiku 3 rpadikoM TabINTIHO 3aaHOI CIIMCKAMKI
intspl i intsp2 dbyHKIIT (st 1BOX CHHUCKIB MOXKHA Oy/lyBaTu TO-
4qKoBHil Tpadik 3 jornomMoroo Komanu statplots[scatterplot]
nakera stats abo komanu plot 3 omrieio style=point). Ilepeko-
HATHCh Y TOMY, III0 MHOTOYJIEHHA 1HTEPIIOJIsIisd HeepeKTUBHA I
BEJINKO] KIJIBKOCTI BY3JIiB IHTEPIIOJIAIIII.

11. Creopuru crmcku intsp3:=[—2, 0, 1, 2, 2.5] i intsp4:=[—3.2,
—1.04, 0.56, 3.2, 5.6] (mepi mosioBuHN crmckiB intspl i intsp2) i
BUKOHATHU JIJIsT HUX BCi Jiil 3 monepemaaboro myHKTy. [lepekonaruch
Yy TOMY, IO IIPU HEBEJWKIN KiJTbKOCTI BY3JiB iHTEPIIOJAIIT MHOTO-
“WIEHHA 1HTEPIIOJIsAIisd € TPUNHATHOIO.

12. BukoHnaru iHTeprossmiio ciuiafHaMu it conckis datad i
data8 (150 BysuiiB inTepnossinii!) Ta 306pasutn rpadik oTpuMaHOl
byHKIII.

13. Creopuru cmucku intspb :=[2,2+1/3,5/2,3,5,6] i
intsp6 := [1,4, 10, 2, 3, 5]. 3aificHuTH IHTEPIIOJISAIIIO PAIIOHATIBHOIO
dyHuKIi€eo 3 tonoMoroio nakera CurveFitting.

14. TlobymyBaTn OYHKINO MIILHOCTI HOPMAJIHHOTO PO3IOILITY
3 cepe/HIM 3HAYEHHIM 3 1 cepeIHLOKBaIPATUIHUM BiJIXUJIEHHSIM 2
Ha npoMikKy [—4, 10].
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