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JIabopaTopH1 poOOoTHU

*1. OC Windows

. Excel(TabnuLii)

. Excel(rpadd odbopMIIEHHSA)

. Mathcad(3HanomcTBO)

. Mathcad(3agaJi mataHanisy)

. Mathcad(rpadoiku i nporpamyBaHHS)
. Origin(3HAaNOMCTRBO)

. Origin(aHani3 rpadikis)
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JJABOPATOPHA POBOTA Ne 1

OIEPAIIIITHA CUCTEMA MICROSOFT WINDOWS.
OCHOBHI BJIACTHBOCTI I HAJIAIITYBAHHSI CEPEJIOBHIIIA,
KOMAH/ITHHI PSIJIOK, ®AIJIOBI OIIEPAILLL, APXIBAIISI TA
BIJIHOBJIEHHSI JIAHUX

Metra podoru:

[IpakTHuHe 3HAIIOMCTBO 3 OnepaliifHUMHU CUCTEMaMH /Ui KOPUCTYBa41B Ha NPUKIAAl
Microsoft Windows. 3acBoeHHs OCHOBHMX omnepauiii B rpaiyHOMYy CepeaoBHILI
Windows, onepauiii KOMaHAHOrO psijika, BUKOPHUCTaHHS BOYJ0BAHOrO TEKCTOBOTO
peaakTopa, CTBOPEHHs 1 BAKOHAHHs NMakeTHUX QaiiniB 1 cueHapiis, ¢pororpadyBaHHs
300pakeHb €KpaHa, NpoBeAeHHs (ailloBUX onepaiiii, apxiBauis 1 BIJHOBICHHSA
JaHuX Ha npukaaal nporpamu WinRAR.

Kopnopayia Microsoft - ceimosuil aidep y upobHuymei npocpamnozo 3abe3neyenns
(113), mae giodinenns dinvw nide 8 100 kpainax, 6 momy wucai 8 Vrpaini. Hacvo200mi
8 Kopnopayii npaywoioms npudauzno 91000 nwodeit no ecvomy cgimy, KIOUANOYU
55000 ocié & 2onosnomy ogpici xopnopayii 6 micmi Peomono, CLIA. Ilpubymok
komnanii 3a 2010 ¢pinancosuit pix ckrae 58 mineapoie oonapis. Onepayiiina
cucmema Microsofi Windows ecmanoeiena na 90% ecix nepconaisnux xomn 'romepis
y cgimi i € O0CHO8HOI0 npozpamHol niamgopmorw ora pooomu I13 ne minoxku
supoonuymea Microsoft, are it 6azamvox iHWUX BUPOOHUKIE.

Xig
poboTK




JIABOPATOPHA POBOTA Ne 4

TABJIMYHUI PEJAKTOP MICROSOFT OFFICE EXCEL.
SAITIOBHEHHS TABJINIBb JAHUMH | BUKOHAHHS PO3PAXYHKIB

Mera podorn:

[IpakTnune 3HailiomcTBO 3 TabnuunuMm peaakropom Microsoft Office Excel
3acBOEHHS OCHOBHUX oOmepauiii 1o 3anoBHEHHK Ta Ta0lUMUb CTaTUYHHMH 1
JUHAMIYHUMHM JaHHMMH, BHKOPUCTAHHs BOYJOBaHMX Ta CTBOPEHHS HOBHMX CITHCKIB
aBTO3aMnoBHIOBaHHA. BuBueHHs cuHTakcucy B (opmynax Excel, nmomyk norpiOHux
Gyukuiii  gans Gopmyn, komnioBaHHS  Gopmyn Sk 00’€KTIB, BHKOPHCTaHHS
a0COIOTHUX Ta BIJHOCHHUX NOCHIaHb B (opMyiax (8ci niokazku é pooomi 3podaeni
onsa pociticekomosnoi sepcii Microsoft Office Excel 2003).

Taonuunui peoakmop Excel - 3pyunuil oghichuil incmpymenm 018 npeocmagieHts
PISHOMAHIMHUX YUCENbHUX MA MEKCMOBUX OAHUX Y GUIAOI eN1EKMPOHHUX MadauYysb, 3
NOMYMNCHUM MEXAHIZMOM 0OPOOKU YUX OAHUX | BUKOHAHHA CKIAOHUX PO3PAXYHKIG 3a
0onomo2oio ghopmyi, 86yoosanux gynxyiii i mogu npoepamyearnnn VBA (Visual Basic
for Applications), a makox 3 wupokum Habopom 3acodie epaghiunoco
npeocmasieHHa pe3yibmamie oouuciens y euifaoi epagixis, diazpam i 2icmozpam.

Xig Pesynbrar
poboTu poboTun




No | TIIB Maranam3s | ®izuka | Ilporpamysanns | Cepeaniii 6an
1 | Isanos LI 5 4 5 467
2 | erpos ILIL 4 4 5 433
3 | Cupopos C.C. 2 3 3 2.67
Cepeaniit 6an 3 aucumiunuay | 3.67 3.67 433
MakcuMm. 6an 3 AHMCUMIITHHA 5 4 5
MiniM. 6an 3 AUCUMIUIIHK 2 3 2
KinbkicTs THX, 1110 3/1a)IH 2 3 3




JJABOPATOPHA POBOTA Ne 5

TABJIMYHHUI PEJJAKTOP MICROSOFT OFFICE EXCEL.
I'PA®IYHE O®OPMJIEHHS JTAHHUX

Mera podorn:

3acBoeHHs rpadiyHUX 3aco01B NpPEJICTABJIEHHS JaHUX B TaOIUYHOMY peaakTopl
Microsoft Office Excel: croBmumkoBa miarpama, JABOBUMIPHWII Ta TPUBHUMIPHMIA
rpadiku. BukOpUCTaHHS PI3HUX PEKUMIB 3YNUTYBAHHS CTOBNYMKIB 1 PSJKIB B
Jlarpami, anpokcHMallis eKCNepUMEHTaNbHUX JaHuX (6ci niokasku 6 pobomi
3pobaeni ona pociticekomogroi eepcii Microsoft Office Excel 2003).

Xig poboTtun Pe3ynbrat poboTtu




a0 81
w0508
o0 406
mi 204
m002
m-0240
0-04-02
0-06-04
m-08-086
B-1-08




JIABOPATOPHA POBOTA Ne 6

CEPEJIOBHUIE YUCEJIBHUX TA CUMBOJIbBHUX MATEMATHYHHX
PO3PAXYHKIB MATHCAD.
3HAHOMCTBO 3 IAKETOM

Mera poboru:

[IpakTiune 3HaliomMcTBO 3 MarematuyHum cepenoBuiieM Mathcad. 3acBoeHHs
CHHTAKCHUCY OMNepaTopiB, 3/1HCHEHHS OCHOBHHMX oOMepauiii no BBeJeHHIO, o0polul 1
OTPUMAHHIO JAaHHMX, PO3B’S30K CHCTEM PIBHSAHb, PO3B’S30K HENIHIHHUX pPIBHSHb,
no0ya0Ba ABOBMMIPHUX 1 TPUBUMIPHUX rpadikiB QyHkuUli (6ci niokasku 6 pobomi
3pooaeni oaa eepcii Mathcad 14.0).

Pe3ynerar
pobotu pobotu

|1>5<'




glp.q) = sin(\‘p2 + qz)




JIABOPATOPHA POBOTA Ne 7

CEPEJJOBHIIE YUCEJIbBHUX TA CUMBOJIbHUX MATEMATHYHHUX
PO3PAXYHKIB MATHCAD.
PO3B’A30K 3AJIAY MATEMATHYHOI'O AHAJII3Y

Mera podorn:

Bukopucranus marematuuHoro cepenosuina Mathcad s po3s’a3ky IHMPOKOro
KOJIa 3a/1a4 MaTeMaTHUYHOro aHam3y, 30kpema, nodyzaosa rpadikie GpyHKIi OQHIET 1
JABOX 3MIHHHUX, OOYMCIIEHHS TpaHMlb, MOXIAHMX, BU3HAYEHHUX Ta HEBU3HAYEHHX
iHTerpanms, poskiaan Gyskuii B psa Teiutopa, onepauii 3 MaTpHLSSMH 1 BEKTOPaMH,
3HAHOMCTBO 3 IPOrpaMyBaHHAM (8ci niokasku 6 pobomi 3podaeni oas eepcii Mathcad
14.0).

Pe3ynbraTt poboTu

|]>5<.

poboTK
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CEPEIOBHUHIE YHCEJIbBHUX TA CUMBOJIBHUX MATEMATHYHHUX
PO3PAXYHKIB MATHCAD.
POBOTA 3 I'PA®IKAMMU I ITPOI'PAMYBAHHS

Mera podorn:

BnockoHaneHHss HaBHKIB po0OTH 3 MaremMaTH4HUM cepenosuuiem Mathcad.
3acBOEHHS OCHOBHHUX oOmepaliil no JOCHDKEHHIO (DYHKIIN, 3aJaHUX aHAJITHYHO 1
TaOIM4HO, 30KpeMa BH3HAYEHHS KOPEHIB 1 €KCTpeMyMIB (YHKIIIH, anpokcumarlis
€KCIIEPUMEHTAIbHO OTPUMAHOI 3aJIeKHOCT! JIHIHHOKW (yHKUiew. BukopucraHHs
3aco01B nporpamysanHs B Mathcad /uist cTBOpeHHs BlIacHUX (PyHKLII.

Xiga pobotu PesynsraTt poboTun




SortUp(U) :=

N ¢« max(rows(U),cols(U}))
for ke 0.N-1

L, < Uy
for jek.N-1
iijs I.,k
P« U.
J
Uj<—Lk
Lk<—P
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JJABOPATOPHA POBOTA Ne 9

NMAKET [TPOTI'PAM ORIGIN JIUISI YUCEJIBHOT'O AHAJII3Y JIAHUX TA
HAVKOBOI 'PA®IKH

Mera poboTn:

[IpakTiune 3HaiioMcTBO 3 rpadiuHoro nporpamor Origin. HaGyTrs HaiinpocTimmx
HABHYOK B 00pOOLI €KCIIEpUMEHTAIbHUX JaHHX, N00Y10BH rpadikiB Ta NpoOBEACHHS
anpokcHMalll BXIJHUX JaHMX 3afaHuMH (QyHkuismu 3a jgonomorow Origin (eci
niokasku 6 pobomi 3pooneni oaa eepcii Origin 6.1).

Origin — npozcpama 01 HUCENbHO20 AHANIZY mMa 2pagiyHo20 NpPeocmasieHHA
YUCI0BUX OAHUX, OMPUMAHUX 8 Pe3YIbmami HAYKOBUX ADO MEeXHON02IYHUX 00CHiOis,
cnocmepedicerns, sumipis, pospaxyukie. Ceped iHwux npopam, wo 6uUBYAOMLCA 8
oaromy Kypci, Origin  Mae MAKCUMAIbHO 2HYYKUUl [ NOBHOMYHKYIOHANLHUL
iHcmpymenmapiit 01a nodyodosu 2paghixie Ha npogecioHatbHOMy NYONIYUCMULHOMY
Pi6Hi.

Xig Pe3ynbrar poboTtu
poboTu
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JABOPATOPHA POBOTA Me 11
HAKET IHPOI'PAM ORIGIN U HHCEJABHOT'O AHAJIBY JIAHHX TA
HAYKOBOI I'PA®IKH. 3SHAHOMCTBO 3 IAKETOM

Meta poborn:

IMpakTuune 3HaOMCTBO 3 NPorpamoo juis nodyaosu Haykosux rpadikis Origin.
Habyrra HaiinpocTiumx HaBHMOK 3anoBHeHHs Tabauues namux, nobyaoeu rpadixkie Ta
HAJAWITYBAHHSA X 30BHIIHBOIO BUITIAAY, 30€PEKEHHS Ta IMIIOPTY YHCIOBHX AAHHX PI3HHX
¢opmaris (Bci makasku B poboti 3pobaent s sepeti nporpamu Origin 8).

Origin — npocpama 013 2paghiynoco npeocmasreHus, anairizy ma o6pobKU HUCTOBUX
OaHUX, OMPUMAKUX 8 PEIVALMami HAYKOGUX GO0 MEXHOA02IYHUX OOCAIOI8, CROCMEPENCEND,
sumipie, pospaxyukie. Ceped inwux npozpam, wo susqarwomscs 6 oawomy xypci, Origin
MA€E MAKCUMATBHO ZHYYKULL | (hyHKyionarsl incmpymenmapii 01a nobyoosu 2pagixie na
npoghecionarbHomy nyGriyucmuiHoOMy pieHi.

Pe3ynbraTr
pobotu pobotu

|]>5<.




0,25 P =1/(2Q)"**exp(-(x-x )’/2Q)
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