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Cucrema 31anb Wolfram|Alpha

Jocuth nOBruid 4ac, KOJM MOBa HIIUIA IIPO MPOTrpaMHe 3a0e3NeUYeHHs, K MPaBUJIO Ha yBa3l Maloch
nporpaMHe 3abe3neueHHs i onepariiiHoi cucremu Windows, Ha anbTepHATHBHI OmepariiiiHi CUCTeMHU Ta
nporpaMHe 3a0e3NeyYeHHs Al HUX MOYajId 3BePTaTH yBary TUIBKH JOCHTh HEJaBHO, ajieé BCE PIBHO MaJNCh
Ha yBasi geckrormHi OC (muctpubytuBu Linux, MacOS X). Komu MmoBa iinuia mpo KpocmiaThpopMeHHe
nporpaMHe 3a0e3ledeHHs, 3HOBY MaJloCh Ha yBa3i MporpamMHe 3a0e3MedeHHs, IO MPAIo€ HA JECKTOIMHUX
OC. Bce ne Bin0OyBanoch Juiie TOMY, [0 OCHOBHUM KOMIT'IOTEpOM OyB HACTiJIbHUN KOMII I0Tep (HOYTOYK,
HeTOyK). AJle B OCTaHHIN yac cHUTyallisl KapAWHAIHHO 3MiHMJIAch, MOOUTEHI OC cranmm 3aliMaTH Barome
Micue, sIKe B)K€ MO)KHA MOPIBHATH 3 TPalULiMHUMM KOMII'IOTepaMH. BiAmoBinHO BHUHUKae iHTepec 1O
MporpaMHOro 3a0e3reueHHs, mo Oyme MpaimroBaTH Ha BCIX miaTdopMax, a HE TIIBKH HAa 3BHYAHHUX
KOMIT I0TEpax.

OnHUM 3 TIPUKIIAAIB KPOCIUIATGOPMEHOTO TpOorpaMHOro 3abe3reueHHss Moxe OyTH CHCTeMa 3HaHb
Wolfram|Alpha, aBropom sikoi € CriBen Bonbppam — disuk, MaTematuk ta nporpamict 3 Benukoi bpuranii.

BeskomrroBuuit Texuiunuit pecypc Wolfram|Alpha (http://wolframalpha.com) Bix xommawnii Wolfram
Research € HOBUM cmOCOOOM OTpHUMaHHsS JaHUX Ta BiJMOBiACH 3a JONMOMOIOK NIBHUAKUX PO3PaxyHKIB,
OCHOBOIO SIKUX € BEJIMYE3HA KOJICKIIisl BOYIOBAHUX JIAHUX, aJITOPUTMIB Ta METOIIB. [1]

3a nporpamoro Wolfram|Alpha BinnoBiae Ha 3amuT 06YHUCITIOETHCS, 6a3yrOUlCh Ha BOYIOBaHiN 6asi
3HaHb, KA MICTHTh AaHI MPO MaTeMaTHKy, (i3WKy, acTpPOHOMIIO, XiMif0, 0i0JOTri0, MEIUIMHY, iCTODIO,
reorpadiro, OMITHKY, My3UKY, KiHeMaTorpadiro, a TaKOX PO BITOMHUX JIFOACH Ta TOMYISAPHI calTH [2].

Janwuii pecypc € kpocriaTopMeHHM, OCHAIICHUH BeO-1HTEp(EiicoM, HE BUMOTJIMBHIA J0 anapaTHUX
pecypciB, OCKIIbKM PO3PaxyHKH BHKOHYIOThCS Ha cepBepax Wolfram|Alpha. Jlns kopucryBauiB, sKi
BUKOPUCTOBYIOTh HOTO Yepe3 KOMII'IOTEpH Ta HOYTOYKHM, pecypc O€3KOIUTOBHHH, a Ui IJIaHLIETiB
HEOOX1IHO MPHUI0ATH A0AATOK 32 CUMBOJIIUHY 1iHy 2,998.

Jlo HemounikiB MOXKHA BiTHECTH HACTYIHE: aHTJIOMOBHMH iHTepdelic; BCi 3aUTH HEOOXiTHO POOHUTH
TaKOXX aHTJIHCHKOI0 MOBOIO; 0a3a 3HaHb, SKa BUKOPHCTOBYETHCS Yy TpoTpami, OUIBIIE Opi€EHTOBaHA Ha
3allUTH aMEPUKAHCHKUX Ta 3aXiJHOEBPONEHCHKUX KOPUCTYBaUiB.

B ocnoBi maremarnunoro sinpa Wolfram|Alpha nexxuTs Habip anropuTMiB MOTYKHOT MaTeMaTUYHOT
nporpamMu Mathematica Big TOro x BUpOOHHKA. 3pO3yMiJiO, IO B Tally3i MaTeMaTHYHUX OOYHCICHb
nporpama Mathematica noryxnima Bix Wolfram|Alpha, ane ve ciig 3a0yBartu, mo BapTicte Mathematica
ctanoBuTh Bix 139.95% nnst crynenta g0 1750.008 ans mignpremcTaa.

Joctyn 10 mporpamu 3[ificHIOEThCsl depe3 nocuianus http://www.wolframalpha.com/ y Gpaysepi.
InTepdetic mporpaMu 0a3yeThesi HA BAKOPUCTAHHI PSJIKa JUIs BBEJICHHS 3alIHTIB, K Y 3BUYAHHOI MOIIYKOBOT
cHCTeMH, TpoTe MoTpiObHOo BigmituTH, mo Wolfram|Alpha He € MOIIYKOBOIO CHUCTEMOIO y KIACHYHOMY
PO3YMiHHI IIPOTO TEPMiHYy, OCKUIBKH Y pe3yJlbTaTi BUKOHAHHS 3allUTy KOPHUCTyBaueBi Oy/e HagaHO HE
CIHCOK MOCHIIaHb Ha CTOPIHKH, /1€ MOKHA 3HAWTH BiANOBi[b Ha 3alMT, a 3TeHEPOBaHa 3a MPOTPaMol0 Ha
OCHOBI ii 0a3u 3HaHb BIAaCHE BIATIOBiAb.

PosrnsiHemo, K MOXXHa TIPOBOAMTH JEsAKi MaTeMaTH4yHi OOYMCICHHS, BHUKOPUCTOBYIOUH
Wolfram|Alpha.

» Limit — rpannus

BusHaunmo TpamHuImio QyHKIH  f (x) = x-sin(x2) B Toumi -2. Jlus 1bOro HEOOXiZHO BBECTH
HACTYMHUI BUpa3 y pAAOK Juis 3amutiB: LIMIt[XSin(x"2),X -> -2] i B pe3ynbTari OTPUMAETHCS BiTOBIb, K
Ha puc. 1.

Sxmo y BBeIeHOMY BHpa3i HE BKazaTH TPAHUINO, JO SKOi MNpsAMye 3MiHHa, TOOTO BBECTH
Limit[xsin(x"2)], 3a mporpamoro OyayTh 3reHepOBaHi BIAMOBIl /ISl 3HAXO/KCHHS TPAHUIII B TOYLI HYJIb,
TUTIOC Ta MIHYC HECKIHUEHHOCTI, SIK Ha pHC.2.

BaxnmBo BiIMITHTH, IO OCKIIBKK B TPOTPaMi BHKOPHCTOBYIOTHCS €IEMEHTH IITYYHOTO iHTENIEKTY
JUIS aHATI3y 3alliTiB KOPUCTYBadiB, HE 00OB'I3KOBO JOTPHUMYBATHCS CTPOTOTO CHHTAKCHUCY MaTEeMAaTHIHHUX
sanutiB. Hanpukman 3amicte Limit[xsin(x2)] moxna Oyno 6 wHamucatu Limit xsin(x2) a6o Lim
Xsin(x"2). Ile 3ayBakeHHs CTOCYETHCA OIMBIIOCTI HABEIEHUX HIDKYE BUPA3iB.
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Lirmnit: Sh

lim xsinfx?] = -2sin{4) . -

x—+—2 ¢
| Limit{xsin(x"2)]
Alternate forms: &30 2?
iett —iet
—8sin(1) cos(1) (cos{1) —sin(1)) (sin(1) + cos(1)) Lirnit:
lim xsin(x*) =0
Flot: x=0

lim xsin[f]: —o0 f0 oo

(\ 4
4 X=s—ca
] U/\‘\g—//\:\\f/_ (% from —4 to 0) E_I,Ecx Sin[xz) = -l
-2
| )

Blat:

Series expansion at x=-2: Mo

—2sin(4) + (x + 2) (sin(4) + 8 cos(4)) + (x + 2)° (16 sin(4) — 6 cos(4) +

(x+2)7° [—15 sin(4) — @] . [@ _ W] . —2\/ T2
-1

(x from —-2to 2)

(x+2)° [63 sini4) N 76 cos(4)] N D[(x N 2}6] ;
15 -
Puc. 1. Puc. 2.

» DIf[X],X] — moxigna

BusHaunmo moximHy OyHKUIT  f (x) = x-sin(x2). Jui 10pOro ckopucraemocs BOYIOBaHOKO
¢dynukmiero D[f(X)] i BBegemo Bupasz D[Xsin(x”2)], orpumaemMo BiAmoBiab, SIK Ha puc.3.

Sxmo ¢GyHKIS 3a0eKuTh OIbIlle HDXK Bif OXHIET 3MIHHOI, TO JUIS OTPUMAaHHS YaCTUHHOI MOXiJTHOT
MOTPIOHO J0JJATKOBO BKA3aTH 3MIiHHY, I SKOI MPpOBOAUTH aud)epeHiitoBanns. Hanpukian, o0 BU3HAYUTH
YaCTUHHY MOXiAHY OQYHKIII  f(x) = x-y+ sin(x2) 3a 3MIHHOTO X, TMOTPIOHO BBECTH BHUpa3
D[xy+sin(x"2),X] (BiamoBias — Ha puc.4).

Jnst Bu3HaueHHs1 N-oi moxinHoi 3anut noBuHeH matu Burisin D[f[X],{x,n}]. Omxe, mo6 Bu3HAYHUTH
Ipyry noximHy yHKOii f (x) = X -sin(xz) , BBezieMo 3armut D[xsin(x"2), {x,2}].

Derivative:
Derivative:

a y yos .

et 8 sin = 2XcCos

di(xsin{xz))=sin(x2)+2x2cos(x2) o (xy +sin(?)) () +y
X

3D plot:

Plots:

(x from-2to 2)

10
(x from =15 to 15)

0.5

y 00

Alternate form: -0.5
L o2 1, .2 1, .2
e e P ie ™ —~iet™

2 2 -1.0

X
Puc. 3 Puc. 4.
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Jlns BU3HAuUEHHS MOBHOTO IUQepeHiiana BUKOPUCTOBYEThes QyHKis Dt[], TakuM 4MHOM TOBHHI
nmudepertian GyHKIIT  f (x) = x- y +sin(x2) Oy/eMO BH3Ha4aTH 3a JONOMOTOK BBEJIECHHSA BHpa3y
Dt[xy+sin(x"2)].

» Integrate[f[x],x] — inTerpyBanHs
3a mporpamoro Wolfram|Alpha Mo)xHa oOuucIIOBaTH iHTErpall, SIK HEBU3HAUYCHUM, TaK 1 HA BKa3aHOMY

npoMikKy. JIIsi 3HAXOJUKEHHS HEBM3HAYEHOTO iHTerpana Bifl QYHKI f(x) = x -y +sin(x2) MOTPiOHO
BBectH 3amut Integrate[xy+sin(x”2),x] i orpuMarH BiAMOBi b, K HA pHC. 5.

—
. 1| — 2
[|| V4 sin|x’ )| dx -[\Z’: \|\|'— \,L\"»I

Puc. 5.

o6 obumcnuTH iHTETpall HA BKA3aHOMY MPOMDKKY, HEOOXITHO 3a/aTH Iel MpOMIKOK y (irypHux
IyXKax, Hanpukman: Integrate[xy+sin(x"2), {x,-1,1},{y,0,1}] (puc.6).

% WolframAlpha sz

| Integrate[xy+sin(x~2), {x,-1,1},{y,0,1}] =]

SR (¢ = (= = Exvamplaee @ - O P
85 O -8 7 = Examples ! Random

Definite integral:

rl rl(xy+ sin(x?))dydx=V2n S[J . ) ~ 0.620537
1Jo0 n

o (£

S(x) isthe Fresnel S integral

Download page

Computed by Wolfram Mathemiatica

Puc. 6.
» Series — po3kaan pyukuii B pag Teitaopa
{06 po3kaactu pyrkmito f(X) B psg Teitnopa B okoi Touku X, A0 CTEHEHS N, BUKOPUCTOBYETHCA

HACTyNMHA CHUHTaKcH4Ha KOHCTpykiist Series[f[x],{X,xo,n}]. Hampuknan, mo6 po3knactu GyHKIIiO
f (x) = x-sin(x2) B pan Teitnopa B okomi Touku 1 0 7 cTemeHs, MOTPIGHO BBECTH HACTYIHHUIA BHpa3:

Series[xsin(x"2),{x,1,7}] (puc. 7, 8).
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Approximations about x = 1 up to order 3:

(order n approximation shown with n dots)

R WolframAlpha s

[ Series[xsin(x™2){x,1,7}]

Series reprasaentations:

o (1) xz‘u—ﬂ:
i) = x 37 )
P (1+2k)!

=EB-n-B-O = Examples =

Input interpretation:

point x=1

xsin?) = 2x 3 1F T,z

series xsin(xz}

order x7 P
aries expansion at x=1: ™ 5212 11
S p tx=1: Mc xz‘f‘:U(—l]k 5(,;52?":)
sin(1) + (x — 1) (sin(1) + 2 cos(1)) + (x — 1)? (3 cos(1) — 2sin(1)) + xsin(x-”} o =
(x-1;3[-45111(1;_%(1’]“)(_1,4 _M_M]+ 6[x*)

6 3
3sin(l 41 1 101 sin(1 7 1
(x—l)s[ sin( )_ cos( )]+(x—1)6[ sin( ]_ cos( )]+ . (—llk (_;_f +xz}2k

2 15 45 30 .
: xsin(x?) =x E

- 1}?[44 sin(1) . 719 cos(l}] . O((x— l}g} ( } & (21!
45 630 =

Puc. 7. Puc. 8.

% WolframAlpha:
# WOlfraInAlpha c [ PlotDxy+sin(x~2),{%,-pi,pi}{y,-pi,pi}]

B-B-8-79

[ Plot[xsin(x~2),{%,-pi,pi}]

Input interpretation:

®EB-n-8-T

X X=-n on
plot  xy+sinx*)
Input interpretation: =g ton

plot xsin(xz} x=-mtom
3D plot:

Plot:
of
3 -2 -I1 1 2 3
—1F
_at
Puc. 9. Puc. 10.
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» Plot — no6ynoBa rpagika pynkuii

s mobynosu rpadika BukopuctoByeTbesi ¢ynkirs PlOt[f[x]]. [ToOymoBy MokHa BUKOHYBaTH i Ha
BU3HAYCHOMY BiJPIi3Ky, JJISI [[HOTO HEOOXIMHO ¥ QirypHHUX My)KKax 3aaaTv MPOMDKOK {X,a,b}.

[obyayemo rpadix Gpynkuii f (X) = X -sin(x?) Ha npomikKy [— b 72'] g mporo BBereMo BHpa3
Plot[xsin(x"2),{x,-pi,pi}] (puc.9).

Amnajorigyso MoxHa OymyBaTé 1 rpadiku (QyHKIIH Bix JBOX 3MIHHHX, HANPHUKIAI I MTOOYIOBH
rpadika dysxuii  f (X, y) = X- y+sin(x?) Ha npomixkax |[-z;z|, [-7;z] ama x Ta y Biznosiawo,
noTpioHo BBectH Bupasz Plot[xy+sin(x"2),{x,-pi,pi},{y,-pi,pi}] (puc.10).

Jnst po3B'si3yBaHHS PiBHSHB (B T.4. 1 AuepeHIiaTbHIX ) MOTPIOHO MPOCTO BBECTU PIBHSIHHS y PSIIOK
st 3anuTiB. s mpuknany poss'sokemo aumdepeHIianbHe piBHSHHA XY'+y=x=1 (puc. 11). BaxmuBo
BIIMITHTH, 1110 SKIIIO HATHCHYTH KHOTIKY.

3% WolframA Ipha

xyY'ieyxy=x+1
first-order linear ordinary differential equation

wx)=x(l-y'(xn+l

Puc. 11

"Show steps", MOXKHa OTpUMATH MOCIIIOBHICTH KPOKIB PO3B'SI3yBaHH: LLOTO PiBHAHHS (puc. 12).
Differential equation solutions: Hide steps
€] x+2
Yo = — +—
x 2

. . . 4
Solve the linear equation X % +yx)=x+1
X

Substitute 1 = £ (x)
dx

dyix) , d —
X . +dxtx)ytx} =x+1

Apply the reverse product rule f j—i + j—i g= dixlf g) to the left-hand side
a _
i (xyxp=x+1
Integrate both sides with respect to x

d —
fd—x[xyﬁx)] dx = f{x+ Ldx
Evaluate the integrals

2
xylx)= IT + x + ¢, where ¢y is an arbitrary constant
Divide both sides by x
yoor=3+T 41
Puc. 12.

CkopucraBucy QyHKIi€0 factor, MOXHa PO3KIAcTH HA MHOKHHKHM YUCIIO YM BUpa3, HANIPUKIIA[ 32
sammrom factor 124 orpumaemo 2°*31, a 3a sammroM factor x/2-yA2, orpumaemo (X-y)(x+y). s
CIPOILICHHS BUpa3iB MOKHA cKopHcTaTucs QyHKieto simplify.
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Slkmo 3apeectpyBatuch y cucremi ta otpumara Wolfram ID, To 3’sBnsieThCS MOKIIUBICTD
30epexxeHHsT pe3yibrariB po3paxyHkiB y CDF abo PDF dopwmari. [lns mporo HeoOXigHO BKa3aTH Ha
mocuanast Download page.

Sk Bxe Oyno ckazaHo, 3a mporpamoro Wolfram|Alpha MokHa BUKOHYBaTH HE TLTBKM MaTeMaTHYHI
OOYHCIIEHHS, alie 1 CTABUTH 3alMTAHHS aHTJIIHCHKOI MOBOIO MPAKTHYHO 3 BCIX MpeIMETHHX ramysei. Tak,
HANpUKIa, 3a 3amuTtoM WHO iS | MokHa oTpumari noTouny IP-aapecy komm'torepa, 3 SKOTO HAIiCIAHO
3allUT, Ha3By MpoBaiifiepa, depe3 SIKUH HAIICIaHO 3alHT, Ta Ha3By MICTa, 3 SKOTO 3pOOJICHO 3amuT 3
BKa3aHHsM reorpadiqHuX KOOPIHHAT.

3a 3anurom current weather in Kyiv MoxHa oTpuMaTi He TUTBKH TPOTHO3 HOTOIM Ha HAHOMMmKYi 3
IHI, ane 1, HANpWKIaJA, ICTOpiI0 TeMmIepaTyp Ha If0 JaTy 3a KiTbKa JECSTKIB pPOKIB 3 BKa3yBaHHIM
MiHIMaJbHOI T4 MaKCUMalIbHOI TeMIepaTypH 3a JeHb, HAHHIKYOI Ta HAMBHIIOI 3a LIei Mmepioa Ta cepeaHix
MiHIMAJTEHOT Ta MAKCUMAJIBHOT IEHHOT TEMIICPATyPH 3a IEePioI.

Kpim MaTemMaTHUHIX pO3paxyHKiB 3a MPOrpamMoI0 MOXKHA aHANI3YBaTH XyA0KHI TBopu. Hampuknan, 3a
3anurom Romeo and Juliet moxkHa oTpuMary aHi Mpo aBTopa, Pik BUAAHHS, MOBY, CKJIa]] TBOPY, KUIBKICTh
CIIiB, KUIBKICTh YHIKQJIbHUX CJiB, MPOLEHT BUKOPUCTAHHS TOTO YH 1HILIOTO CJIOBA, & TAKOXK TEPMIHHU JIiaJOTiB.

Takox 3a TpoOrpaMor0 MOXHA OTPUMATH JIaHI MPO BIOMHUX JIFOJICH: TPHBANICTH XXUTTS, 3aliMaHi
nocaju, Miclie HapoJDKeHHs, KopoTka Oiorpadis, ¢otokaprtka. Tak 3a 3amurom president of usa Oymo
OTPHMaHO JIaHi NPO HHUHINIHBOTO NPE3UICHTa, a TAKOXK PO BCIX MOMEPEHIX i3 3a3HAUCHHSM TEPMiHY
nepe0yBaHHS Ha MOCa/I.

Kpocrmnargopmenicts, npocToTa Yy BHKOPUCTAaHHI Ta OE3KOIITOBHICTH pOOJSITH MIporpaMmy
Wolfram|Alpha gocute 3py4HUM iHCTPYMEHTOM AJIsl BUKOHAHHS 3aBJaHb 3 PI3HUX NPEAMETHHX raiy3e Ta
PO3BHUTKY Mi3HABAILHUX IHTEPECIB YUHIB Ta CTYACHTIB.

Jlirepatypa
1. About Wolfram|Alpha [Electronic resource] // Wolfram|Alpha. — Mode of access
http://www.wolframalpha.com/about.html
2. WolframAlpha — Buxunemus. [Dnextponnsiii pecypc] / WolframAlpha. — Pexxum mocryma
http://ru.wikipedia.org/wiki/WolframAlpha
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Haymenko O.M.
Monoammii HayKOBHH CIIiBPOOITHUK
[acTuTyT iHbOpMamiitaX TexHomorii 3aco6iB HAITH Ykpaian

InTepHeT-OpicHTOBAHI MEJArOTiYHiI TEXHOJIOTII Ta NIATOTOBKA CYy4aCHOI'0 BUMTEJIsI

Indopmarmzamis OCBITH CyTTEBO BIDIMHYJA Ha 3MiHY OCBITHBOTO CEPENOBHUINA Y CEepemHix
3araJlbHOOCBITHIX HaBYQJIbHUX 3aKjIajaX, a TAKOK Ha BUMOTH 0 KBamidikaii BunreaiB. OCBITHI cucTemMa
MPOJYKY€E 1 aKTHBHO BUKOPUCTOBYE HOBI TEAAroridyHi TEXHOJIOTi, IO TOB’s3aHi i3 3ampoBajPKEHHSIM
KOMIT'IOTEpPHO Opi€HTOBaHMX 3aco0iB HaBuaHHs Ta [HTepHeTy. [HpOpMaliitHO-KOMYHIKamiiHI TEXHOIOTIT
(IKT) 3a ocraHHE HECATHNITTS CTANH 3BUYHMMH Y TEAATOTIYHIM TPAKTHIN OiNBIIOCTI MIKUT YKpaiHu.
ChorojiHi y IIKOJIaX peali3yeThCsl HU3KA OCBITHIX IPOEKTIB, IO CIPSAMOBAaHI Ha OUIBII aKTHBHE
3acrocyBauHs IKT, 30kpema, "OmuH y4ueHp — onuH xowmm totep", "Bimkpurnii cBit" Tomo. Cywachi IKT
PO3pOOIISIOTECS 3 OPIEHTAIIEI0 HA BUKOPUCTAHHS PecypciB BCecBiTHBOI iH(opMaliiinoi mMepexi [HTepHer,
TOMY BCE WYaCTillle MOBa Wme TPO PO3POOKYy 1 3acCTOCYBaHHS IHTEPHET-OPIEHTOBAHUX TIEMATOTITHUX
TEXHOJIOT1H.

[Ipobnemu po3poOKY i BUKOPUCTAHHS KOMIT FOTEPHO OPIEHTOBaHUX 3aCO0IB HABYAHHS TOCIIKYIOTHCS Y
nparsix bukosa B.YO., T'ypxis AM., XKamgaka M.L., XKyka }F0.0. Ta iHIINX; TCHXOJOTrO-TeNaroriyHi Tta
METOJINYHI aCIIEKTH ITi€l poOIeMaTHKy BimoopaxkeHi y nparpix Mamowurisa €.1., Mop3e H.B., Cmynscorn M.JL

3po3ymino, mo cepel HaAWBAXKIMBILIMX MpOOJEeM, IO MOB’S3aHI 3 PO3POOKOIO 1 3ampoBaKEHHIM
HOBUX IHTEPHET-OPI€HTOBAHMX IEAAroTiYHMX TEXHOJOTIH, TocTae mpoOieMa MiAroToBku Buutens. lle
MUTaHHs € HAaHOLIbII BaXKIMBUM A OPMYBAHHS KOMII'IOTEPHO OpPIEHTOBAHOTO OCBITHBOTO CEPEAOBHILA.
XuOHUM € ySBJICHHS MPO Te, 10 NMUTAHHS iHPOopMaTH3aIlii HaBYAIHHOTO MPOIIECY Y KOXKHIN OKpEeMO B3SITiH
LIKOJII Ma€ BUPILIyBaTH BUMTENb iHpopMaTuku. Taka AymKa 3’sBHIIACS HA CAMOMY IIOYATKy 3alpOBaIKEHHS
OCHOB iH(OpPMATHKH B HIKOJI (TIOHAA 25 POKIB TOMY) 1 /10 IHX Iip MPONAaryeThcsi OKPEMUMH KEPiBHUKAMH
ocBiTH. ChOTOAHI KOo/CeH BUMTENb-TIpEIMETHUK Mae BoJoitu 3acobamu IKT i MeToaukoro ix 3acTocyBaHHS
Yy HaBYJIBLHOMY TIPOTIECi.

CydacHy miAroToBKY MailOyTHROTO BUUTENST HEMOXIIUBO ySIBUTH 0e3 iHPOpMAIliiHO -KOMYHIKaIiHHAX
TEXHOJIOTIH. | Taka miAroTOoBKa Mae BiIOyBaTHCS He JIMIIE Yepe3 Taki cyTo crenr(ivHi HaBYabHI KYPCH SIK
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