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IlleBuenko 10.0.

[Iporpamue 3a0e3neueHHs €1eKTPOHHO-00YMCIIOBAIBHUX MAalIuH y 24. Y. 1.
MetoauuHl pexkoMeHAauli A0 BUKOHAHHS JIaDOpaTOpHUX POOIT CTYIAEHTAMU
Hanpsmy miarotoBku 124 Cuctemumii anami3 / }FO.O. IlleByenko ; M-BO OCBITH 1
Hayku Ykpainu, Har. rips. yH-1. — {Hinpo : HI'Y, 2017. — 54 c.

ABTOD:
1O.O. [1leBYeHKO, aCUCTEHT.

3aTBEpKEHO 10 BUJAHHS METOAWYHOK KOMICIEKD HANpsSIMYy MiJrOTOBKU
124 Cuctremuuit anam3 (mpotokos Ne 1 Big 23.03.2017) 3a nonmanHsam kadenpu
CUCTEMHOTO aHaji3y 1 ynpasiinHs (mpotokos Ne 2 Bix 20.03.2017).

[Ipu3HadeHi nans camoOCTIHHOI poOOTH CTYACHTIB HANpsSMYy HNIATOTOBKH
124 CucremHuii aHaii3 mpyd BUBYEHHI HOPMATUBHOI aucumiuiiau «IIporpamue
3a0€3MEUEHHs]  €JIEKTPOHHO-O0YMCIIOBAIBHMX — MAIOWH», 30KpeMma, Mig  dYac
HIATOTOBKH 10 MOJAYJIBHOTO KOHTPOJIO 32 pe3yJibTaraMu JJaDOPAaTOPHUX 3aHSTh, a
TAaKOK IPM BUKOHAHHI KOHTPOJILHOI pPOOOTH CTyJE€HTaMM 3a04HOi (QopMu
HABYaHHSI.

Po3rnsHyTo TeopeTmuHuMii Marepianm Uil poOOTH 3 €NEKTPOHHUMH
tabmusamu Microsoft Excel, HaBeneHO npukiaau po3B’si3aHHs BCiX 1a00PaTOpPHUX
3aBJaHb.

ChopmynboBaHo BuUMOrM 10 O(GOpPMIIEHHS  3BITY, DUTaHHS IS
CaMOKOHTPOJIIO 1 KPUTEPIT OLIHIOBAHHS JTAOOPATOPHUX POOIT.

PekomMeHnpanii OpieHTOBAaHO HA aKTUBI3ALIK BUKOHABYOIO €Taly HABYAIbHOI
JISTBHOCTI CTYACHTIB.

BianoinaneHuii 3a BUIYCK 3aBiayBay Kadeapu CUCTEMHOTO aHai3y
1 yIIpaBJliHHSA, A-p TEXH. HayK, mpod. B.B. Cnecapes.
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Beryn

MetonuyHi BKa3iBKM CKIAACHO [UISl CTYIEHTIB HampsMy MiATOTOBKA
124 "CucremHuii anami3z" y pamkax BUBYEHHs aucuuiuiiau "[Iporpamue
3a0€e3MeUeHHs eNEKTPOHHO-00UNCITIOBAIbHUX MAIINH "

Meta 1uX METOOMYHUX PpEKOMEHAauid — 3a0e3neunT e(EKTUBHICTD
CaMOCTIiHOI poOOTH CTYAEHTIB MiJl 4Yac BHUKOHAHHA JabOpaTOpHUX poOIT 1
HIATOTOBKH 10 MOJIYJBHOIO KOHTPOJIIIO, & TAKOK MiJl 4aC BUKOHAHHS KOHTPOJIBHOI
pPoOOTH CTYJAEHTaMU 3a09HOI OPMHU HABYAHHSI.

[Iporpamoro Kypcy mnependadeHo BUBYEHHs 1HTep(elicy nmporpamu Microsoft
Excel, HaOyTTs1 HaBUYOK poOOTH 3 KHIKKaMH Ta Juctamu. CTyI€HTH TaKOXK MarTh
HABYMTUCS BHUKOPHCTOBYBaTH CTaHAapTHI BOyaoBaHl QyHkuii Microsoft Excel,
¢yHKUii poOOTM 3 MacuBaMM Ta MAaTPULSIMM, 3aCBOITM HAaBUYKU pPOOOTH 3
(dopmyniaMu: BUKOHYBATH CKJIaAHI OOUMCIICHHS, KOMIOBATH Ta PeaaryBatu GopMyJiy,
BUIPABJISITA IOMUWJIKA y (OpPMYyJIax; CTBOPIOBATH, KOMIIOBATU Ta pelaryBaTu Tabaui;
OBOJIOJITH mpuiioMaMu 1OOYyAOBM PpI3HUX fgiarpam 1 rpadikiB  QyHKmii 3
BUKOPUCTAHHSAM  Maiictepa aiarpam  Microsoft  Excel, o3naiiomutucs 3
KOMIIOHEHTaMH 1 onepanisiMy noOyI0BU 00’ EMHUX Jlarpam.

JlaGoparopHi 3aHSATTS MPOBOASTHCS B CHEIIANILHO 00JIAAHAHUX HABUYAIBHUX
1ab0opaTopisix 3 BUKOPUCTAHHSM NEPCOHATTLHUX KOMIT FOTEPIB.

[lepen moyaTkoM BUKOHAHHS Ja00OPATOPHUX POOIT, MPOBOAMUTHCS BCTYIHUI
IHCTPYKTaX 3 MMPABUJI TEXHIKH O€3IMEKH.

[Hpopmalis npo nMpoBeaeHUN IHCTPYKTAX 3 TEXHIKM O€3MEKH (PIKCYEThCS B
JKypHaJIl 3 IHCTPYKTAXKY

[Ipn ouiHroBaHHI 7a00pPaTOpHOI POOOTH BPAXOBYETHCS CAMOCTIHHICTD 1
CBOEYACHICTh ii BHUKOHAHHS CTYIEHTOM, pIBEHb OBOJIOJIHHS TEOPETUYHHM Ta
MPAKTUYHUM MaTeplanioM, IPAaBUJIbHICTh BUKOHAHHS 1 CBO€YaCHE O(OPMIICHHS 3BITY.
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JlaGopaTopna poodora 1
Tema poGoTu: ocHOBH poOOTH 3 enekTpoHHUMH TabmuusiMu Microsoft Excel.

Mera poboru: o3HaiiomyieHHsa 3 1HTepdeiicom mporpamu Microsoft Excel.
HalyTTsl eneMeHTapHUX HABUYOK POOOTH 3 KHMIKKAMM Ta JIMCTaMU, peAaryBaHHS
JaHWX Ta HaOupaHHs GOpMYJI.

IHocig0BHICTH BUKOHAHHS PO0OTH

1. OnpauroBanHs HEOOXITHOTO TEOPETUYHOIO MaTepiay.
2. BukoHaHHs poOOTH 3riAHO 3 IHAMBIAYAIILHUM BapIaHTOM.
3. CkiamaHHs 3BITY, KU Ma€ MICTUTH:

- HOMEP Ta TeMy poOOTH;

- TIOCTAHOBKY 1HJIMBITYaJbHOTO 3aB/JIAHHS;

- omumcaHHs ocHOBHUX (pyHkuid Microsoft Excel, siki

BUKOPHUCTOBYBAJIUCS M1J1 YaC BUKOHAHHS 3aBJIaHHS;
- OTpUMaHI pe3yJIbTaT! NOJATH Y BUIJISAL KO €KpaHa.

Teopern4ni BitomocTi

Enexrponna tabmuns Excel siBnsie coboro cepenoBuiie s poOOTH 3 PI3HUMHU
JaHUMU (TEKCTOM, YUCIaMH Ta (OpMyJiaMH), SIKI MOXIIMBO HE TIJIbKU 3aHOCUTU B
KJIIITUHKY TaOJIMLb 1 CTBOPIOBATU PI3HI JlarpaMu Ta rpadiku, a TakoK BUKOHYBATH
PI3HOMaHITHI orepariii npu poOoTi 3 6azamu naHuX. OCHOBHI NPUHLIMUIIY BBEACHHS 1
penaryBaHHs JaHUX BUKJIQJACHO B 0ararb0X KHMXKKAX 3 OCHOB poOOTH B mporpami
Microsoft Excel [1].

OcHOBHI Aii npu poOOTI 3 JMCTaMK Ta KIITUHKAMH MPOTPaMH, CTBOPEHHS Ta
penaryBanHs (opMmysn OyayTh PO3MVISIHYTI MOCTYNOBO B NPHUKJAAl BUKOHAHHS
3aBJIaHHSI.

Hpmc.ﬂan BHKOHAaHHSA 3aBJaHHA

1. BBectu gaHi, 3a3Ha4eH1 B Ta0i. 1.1, Ha nepmmii poOOYniA JIHCT.

Tabmums 1.1

I 1T 111
a 1,7 1,3 2,7
b 3 5 7
Cc 16,2 472 10,1
n 0,34 0,55 0,73
m 20 11,2 22.1
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7.
8.

. Bukonaru oGuncienss 3a popmynoro F = ==

JlogaTy 3aroj0BOK, pO3TAIyBABIINA HOTr0O B LEHTPl TaOMUII, MIANKY TaOJIuLl
Ha0paTy HaMBXAPHUM MPUPTOM, NEPIUil cTOBIENs — KypcuBoM. Lllanky 1
NEPIIMA CTOBNEIL BUKOHATH Yy Koybopl (mwpu(t 1 ¢on). Odopmutu
TaOJIUITO 32 TOTIOMOTOK0 OOPAMJICHHS.

[lepelimeHyBaTH JMCT KHUKKH 32 3MICTOM YBEJEHOI 1H(pOopMaIlii.
CkomniroBat TaOIMIIIO HA APYTH JIMCT KHUKKH, TOAAIIBINI J1i BAKOHYBATH

Ha Ipyromy JIUCT1 KHVOKKH.
c+1

_ (Jarvp)
In—-m|
BuxopucroByroun "Maiicrep QyHKUOid" O0O0YMCIMTH CyMy 1 CEpeIHE
apudmernune s Tprox HaOopiB ganux (LILIIT).

301IbIIKATH PO3MIP WIPU(PTY B OTPUMAHUX PE3YJIBTATAX OOUUCIICHb.

30epertu (aiin Ta 0POPMUTH 3BIT.

[locnioosnicms 6UKOHAHHS
Beenemo Bxiani gani (taba. 1.1.) Ha nmepmmii poGounit muct MS Excel. Jlns

uporo B KMtuHKU A2, A3, A4, A5 1 A6 yBenemo iMeHa 3MIHHUX: a, b, ¢, n 1 m.
Jam B kiitunku B1, C1 1 D1 yBenemo Homepa HabopiB ganux: I, II, III. TTotim
3all0BHAMO YHCJIAaMH Alana3oH KIITHHOK B2:D6 BiAmOBIIHO M0 3amaHoi TaOmuIl
1.1. ®parmeHT poOOUYOro JIMcTa MaTuMe BUIISA, 300paxenuii Ha puc. 1.1.

e
| - —_—
hain [nagHanA

Beraska PasmeTka cTpaHuuybl DopMybl
ﬁ & Bupesate |catibri MRy
Konwposate ~
ECI'ETBHTb '(?mnpmar no o6pasuy LTS | EEl - | & 2 é p
Eydep oBMeHa P WpudT T
| H14 -~ 5|
| 4| A B C D E
1 I I T
2 |a 1,7 1,3 2,7
3 b 3 5 7
4 o 16,2 42 10,1
5 [n 0,34 0,55 0,73
6 |m 20 11,2 |22,

Puc. 1.1. ®parment podouoro nucta Microsoft Excel

Jlns toro, moO MokHa OyJio Jg0JaTtd J0 TAOMWII 3arojloBOK, HEOOXITHO

CIOYaTKy JOJaTH MOPOXKHIA psaok. BcranoBuMo Kypcop y KmTHHKY Al 1
BUKOHaeMO KoMaHay BcraButm — BceraButm psinkm Ha Jjucr (puc. 1.2) abo
KOMaHIy KOHTEKCTHOIO MEHIO
IpencTaBieHe Ha puc. 1.3.

"lonaBaHHs KJITHHOK', BHKOHAHHSA SKOI
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] JP— 2 o
] E( i Z ABTOGYMME ™ JoBaeneHne aueek
B = @ 3aN0AHKUTE ™ LoBasmTe -
BLTaBuTe|¥aanuTe $opmar
- - - ¢Z QuuauTE ~ ) A4edii, 0o COBMrom Bopaen
E.‘: BCTaBuTE AUk, . Peaal (®)iAueiin, Co CLEMrOM BHME;
I R T O crpoky
:[:,H-‘- BETaBWTE CTOOKA HE AWCT ]— ) cronfiew
uﬁu BeTasuTe cToNBUBI HE AWCT W
""""""""""""""""""""" | QK | | OTreHa |
- EEE BCTaguTe AWMCT

Puc. 1.3. Burnag xomanau

" "
Puc. 1.2. Burnan menro "BeraButn "Jlo/IaBAHHS KTITHHOK"

Jlns JI0/IABAHHS CTOBOLIKO HEOOXI1/IHO BUKOHATH orepariiro
BcraButu — BeraButH cToBOII Ha qucT (puc. 1.2).

VYBenemo (pazy "JlaboparopHa pobora" B KIITUHKY Al, sika Tenmep BUIbHA,
TOMY IO BCS TAONIUIA 3MICTHIIACS BHUA3 HA OUH pAAoK. s opopMIiIeHHs 3aroioBKa
BUIUTMMO KMTUHKM A1:D1 Ta BukoHaemo komanay "OO6’e€xHaTu Ta pO3MICTHTH B
neHTpi" (puc. 1.4), ika 3HAXOIUTHCS HA MAHENI IHCTPYMEHTIB / 0.106H4.

| [nagHan Ecraeka PazmeTka cTpaHuunl DopMynbl faHHbie PeueHsuposaHne EBua PaBouan rpynna

;Bupaam |Ca|ibri '|‘I1 v| As | == %]' P S MepeHoc TekcTa E
d::”p:::i::ﬁpasw K & 3 l H-A-EEE | i= iE [ Dﬁbe,quﬁm’bnnomecmmsLI,EHTpe|*] &
whep ofMeHa IF] |F] H @ DE&beAUHITE U NOMECTUTh B LEHTPE
EG - (—- = | OEbeAMHINTE N0 CTROKAM
A | B | C | O 3| ofbeauHnTs suediku
HH| OtmeHuTs 06beaUHEHME AMEEK

HNabopaTopHas poboTa . T .

Puc. 1.4. Burnan komagmm "O06’ enaatu”

Jia oOpamieHHs Tabauii HEOOXIAHO BUIUIMTU BCHO TAOMUIKO 1 B KOHTEKCTHOMY
MeHI BHOpatu myHKT "dopMar KJIITHHOK" Ta Bkiaaky Mexa (puc. 1.5), abo

. . . H-
CKOPHCTATUCS KHONKO "Mesxi" Ha naHesn IHCTPYMEHTIB = :
3MmiHa WpPH@TY 3AIACHIOETHCSA 3a A0NOMOTor KHOmok "Xupauit", "Kypcus",

nY T " : = : IAE"‘ £ 4 -
HlI[erCJ'IeHHSI Ha TIIaHCJI1 1HCTPYMCHTIB 5 2160 3a JOIIOMOI'ORO

KOHTEKCTHOTO MEHIO KITITHHKY "dopmar kmituHoK" Ha Bkiaami [pudgr (puc. 1.5).

Jlnsg 3MiHd KOJABOPY IIPUPTY 1 (HOHY HEOOXITHO CKOPUCTATHCS KHOMKAMHU

o
"Komip 3amusku" 1a "Komip mpudty" =~ °  Ha maHeni incTpyMenTiB "TomoBHa".
3mina muny, ¢ony i konvopy upugmy 8i00y8acmbCs 8 NOMOYHIN KAIMUHYI
abo y euoineniit ooracmi.

Hanpuknan, y Hamomy BHUMNAQAKy, A 3MIHM TUIly MPUPTYy HEOOXIAHO
BUJIUIMTU Jiana3oH KITHHOK A1:D2 1 ckopucrartucs kHonkor '"JKupHuit", moTim
BUJIUTMTY Alama3oH KITHHOK A3: A7 1 HaTucHyTH KHONIKY "Kypcus".

IlepeiiMmenyBaTH JIUCT MOXKHA JEKIJIbKOMA CIIOCO0AMMU:
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e KJIAIIHYTH JIB14l JIIBOKO KJIABIIIEIO MUIII HA SPJIUKY JIUCTA.
e HATHUCHYTH MPABOIO KJIABILICIO MUILI HA SPJIUK JIUCTA, B KOHTEKCTHOMY
MeHto BuOparu nyHKT "IlepeiimenyBaru” (puc. 1.6);

DopmaT SUeeK | | |

I Hucno I BripaEHrEaHE I WpudT ||' "_E|3anMBKa |3au.|.ma ] BerasuTe..

ThHIRA Bee — _ @ YaanuTe |
THM JIMHAAE seegees [ MepeumeHoBaTe
faalesd — —
feedest | | MepemecTuTE UNK CKONUPOBaTE..
—-— T —— q'=i| S
OTnenshble @E 3AWUTATE ANCT...
. L — L S
LipeT apAbiuka 4
= CKpBITE
n] Hannmas R e L
UBET: MNokasate.
AETO (T i T
u 0 r BblgsArTE BCE AUCTRI

I le Wi e e i n

Puc. 1.6. Burisag KOHTEKCTHOTO

Puc. 1.5. Burnang men
¢ T MCHIO MEHIO JINCTA

"dopMar KIITHHOK"

KoniroBanHsi (nepeHeceHHs) TaObiull Ha Oynb-sKWid 1HIOWE JIUCT poOoUOoi
KHIDKKM, MOJXHA BUKOHATH JEKUIBKOMAa Crnoco0amu, MONEPEAHbO BHIUIMBIIN
HEOOX1IHUH Alama30H KITHHOK (Y HaIOMy BUMAKY 1€ kinituaku A1:D10):

e 32 JIONIOMOTOKO IyHKTY KOHTEKCTHOro MeHto KoniroBaru (Bupizartn),

e ckopuctaBmuch kHOMKO "KomitoBatn" ("Bupizaru") Ha naneni
iHcTpyMeHTiB ["onoBHa (puc. 1.7);

e 32 gonomororo koMOiHaMi# "rapsunx” kinasim Ctrl+C (Ctrl+X).

Jliist BeraBk# TaOauIl HEOOX1THO BCTAHOBUTH KYPCOP Y KIITHHKY, B sIKiii Oye
3HAXOAUTHCS JIIBUA BEPXHIA KyTOK oOsacti (Tabmuui), sKa KOMIFOETHCS
(mepeMIny€eThes ), Ta BAKOHATU OJTHY 3 KOMAH/I:

e IYHKT KOHTEKCTHOTO MEHIO BcTasury,
e KkHomka "BcraButu" Ha maHeni IHCTpyMeHTIB (puc. 1.7);
e 3a gonoMoror komoOiHamii knasim Ctrl+V.

= o e

=

:g [nasHaA Becraska
& Bupesate |

KonupasaTe *
BcrasuTe
+  <¥ ®opmaT no o6pasuy

Eydep aGrena [P

Puc. 1.7. Burngaa kHONOK 11 KOMIFOBAHHS Ta BCTAaBKHU Ha maHesl " ostoBHA"

VY HamoMy NpUKJIal MOCTIIOBHICTh A1H 7151 KOMIOBAHHS TaONMIIl HA APYTUi
JUCT poO0YO0T KHIKKH OyJIE€ TAKOIO:

- BUAUATY KIIITUHKA A1:D7 1 BuKkoHaTH koMany komnitoBaHHs (Ctrl+C);

- IEPEUTH Ha JIMCT2, KJIAIHYBUIM MO SPJIUKY JIMCTA JIIBOK KHOMKOK MUIII;

- YCTAaHOBUTH Kypcop B KIITHUHKY Al Ha TUCTI2;

- BUKOHATU KOMaHay BcTaBuTH (Kiasimi Ctrl+V).
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[I{o6 oOuncnuTu 3HayeHHs 3MiHHUX F, S 1 SR ms nepmoro Habopy nanux (I)
croyarky y mycTi kmtuHkd A8:A10 yBeaemo BIANOBIIHI IMeHA 3MIHHUX (puc. 1.8).
[Torim y kmituakun B8:B10 yBenemo dopmysm, ski 000B’SI3KOBO NOYMHAKOTHCS 31

3HaKy piBHsAHHS ("=") Ta 3aKIHYYIOTHCS HATUCKaHHAM Kiasimi Enter Ha knasiaTypi.
c+1

_ (Wa+b)

Jlnst oOuMCclieHHs 3HAYEHHS 3MIHHOI F = ==

KINTHHKY B8 yBememo
] y Yy YBCI

dopmyny  "=((B3"(1/2)+B47(1/2))(B5+1))/(ABS(B6-B7)*(1/3))". Tlpm upomy
KOPIHb 4YHCJIa 3HAXOJUTHCS 3a JOMOMOror (OpPMYJM MIJHECEHHS A0 CTENEHIO
(cuMBOa ), @ MOIyJb yKcia 3a ponomorow (yHkuii ABS. J{ns oOuncneHHs: cymu
3HAYEHb MEPIIOr0 HAOOPY NaHMX BUKOPHUCTAEMO MareMmarnyHy (yHkuiro CYMM
(SUM) 1 y xmituaky B9 yBenemo ¢opmyny "=CYMM(B3:B7)", a 106 obumnciutu
cepenHe 3HadeHHs Bukopuctaemo ¢(ynkuiro CP3HAY (AVERAGE), T100TO Yy
kmTuHKY B10 yBegemo gopmyny "=CP3HAUY(B3:B7)".

| 4 A | B | ¢ | b
1 INabopaTopHas poboTa
2 I 11 T
3 |a 1,7 1,3 2,7
4 |b 3 5 7
5 |¢ 3 1,1 2
6 |u 0,34 0,55 0,73
7 |m 20 11,2 22,1
8 |[F {{B3~{1/2}+BA~(1/2))~[BS+1}}/{ABS{BE-B7)~{1/3}))
g |5 CYMM(B3:B7)
10 |SR CP3HAY{B3:R7)

Puc 1.8. ®parmenTt yBeneHus popmy s oounciaenss 3MiHHuX F, S 1 SR

Bcei ¢yskuii gomarotbest 10 GopMysl 3a JOMOMOIoOw Jiajgory "Maicrep
¢yskuiit" (auB. puc. 1.10), sxa BUKIUKAETHCS KHOMKOKO fy OIS CTpIUKM penaryBaHHs
¢dopmyn (nuB. puc. 1.9).

LT I W ELET D LR Macrep dyHrUME - war 111312 % “
-~
E h (: |fi" Monas dyHKLIm:
d A ’ BEEqMTE IKPaTKOR ONMGEHME AEHCTEMS, KOTOPOR HYHHO HaifTit
= B:a?:n' Py BbINOAHMTE, M HEKMMTE KHONKY "HaliTi™ \_—1
laTeropua: | 10 HEASEHO MTIENEI0ESELIMXEA El
BeibepuTe diyHko:
MOEP ~
Puc. 1.9. Burnsig KHONKY AJ1s1 BUKJIAKY T ————
: n 82 MU ) ECnW L
BikHa "Maiicrep QyHKIii L
CHET
MAKC o
C¥MM{uncnolpmone2;)
CYyMMMDYET apryMeHTbI,
Cnpaska no 5ToH 1 | oK | | OTMEHE |

Puc. 1.10. Bikno "Maiictrep (yHKIii"
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OOuucnenHs 3HayeHb 3MIHHUX F, S 1 SR ang aBox iHImMX HaOOpIB AaHUX
(II, III) 3mificHrOETBCS aBTOMATU4HO, KO (opmyau 3 kmTuHOK B8, B9 1 B10
CKOIIIOBATY B HACTYIHI IO PAAKY KIITHHKA. 3pOOMTH 1€ MOKHA 3a JONOMOIOKO
6,906

MapKepa aBTO3aN0BHEHHS
KYTKY KJIITHHKH.

Hanpuknan, ans xomiroBaHHs Gopmynu 3 kimituHkd B8 B ximituHku C8:D8
HEOOXITHO CMOYATKY BUIUIMTH IO KJITUHKY, IMOTIM BCTAHOBUTH KYPCOpP Y MapKep
ABTO3AMOBHEHHS (AOMOITHUCS TOTO, 00 BIH MPUKAHSB BUIJIS YOPHOTO XPECTUKA) 1,
YTPUMYIOYH JIIBY KHOIKY MHLIl, TPOTSATHYTH 1 3aIIOBHUTU HEOOXIIHWHN M1ana3oH, Y
Hamomy Bunaiky ne kmrtuaku C8 1 D8. KoniroBannsa ¢opmyn 3 kiituHoK B9 1 B10
B110YBA€THCS QaHAJIOTTYHUM YMHOM (AuB. puc. 1.11)

- — YOpPHHUI XPECTHK Yy HUYKHBOMY IPAaBOMY

4 a] B | ¢ | b E | F [ & | H [
1 NabopaTopHana poboTta | |

2 I 11 11 | |

3 la |17 13 2,7 | | |

4 b |3 5 7 | |

5 e |3 1,1 2 \ |

6 n |034 0,55 0,73 | y

7 lm |20 112 22 1 | |

8 |[F 3147 [5.85  |=((D3"(1/2)+D4"(1/2))"(D5+1))/(ABS(D6-D7)"(1/3))
9 |5 [28,04 [19,15 [CYMM(@D3:D7) | |

10 |SR |5,608 3,83 CPBHA‘I(DS:D?’)J \ |

Puc. 1.11. ®parment smcra ans apro3anoBHeHHs 11 1 [T HabopiB nanux

3MiHa po3Mipy WPHUPTY 3AIHCHIOETHCS 32 JONOMOIOK0 CTAHAAPTHUX KHOMOK Ha

naHesl iHCTpyMeHTIB T'osioBHA, a00 3a T0NMOMOIOK) KOHTEKCTHOTO MEHKO KIIITUHKH
"®opmar kmituHOK" Ha Bkiaaul [pudt (puc. 1.5). Y Hamomy BUDAAKy HEOOXIIHO
BUJIUTUTH Aiana3oH KITHHOK A8:D10 1 BUKOHATU OAHY 3 MEPETIYEHUX BUIIE KOMaH/,
BCTAHOBMBIIM HEOOX1AHUN po3mip mpudry. [licas BUKOHAHHSA BCIX MOCTABICHUX
3aBJIaHb 3 PEaryBaHHs MA€MO TaKUi pe3ynbTaT BUKOHAHHS 3aBaaHHs (puc. 1.12).

Alas e o
i JlabapatapHan paboTta

2 I IT il

3 |la |17 13 2.7

4 16 |3 5 7

5 3 1,1 7

6 |n |0,34 0,55 0,73
7 |m |20 11,2 221

8 |FF |31.47 5,85 28,43
g[S |28,04 19,15 34,53
10 |SK |5,608 3,83 6,906

Puc. 1.12. ®parmenT nucra 3 pe3yjbTaTaMy 3aBIAHHS
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30eperTu cTBOpeHuUid (paiisl MOYKHA KUTbKOMA CIIOCOOaMMU:
® 3a JONOMOTOK0 KOMaHAM rojJ0oBHOrO MeHto Daiin — 30eperty;
® 3a JONMOMOTOK) BIAMOBIAHOI KHOTIKM HA MAHEJN1 IHCTPYMEHTIB;
e CKOpHCTaBLIMCH KOMOIHanier kinasim Ctrl+S.

Sxmo (aiin 30epiraeTbes BIepIie, TO Ha €KpaHi 3'sIBUTHCS T1AJIOTOBE BIKHO, B
AKOMY KOpPHUCTyBaueBl OyJe 3ampomoOHOBAHO BKa3aTH IM'a, WA SkuUM Oyje
30epiratucs ¢aitn. [Ipu Bcix HacCTynHUX 30epiraHHsX B (paidil BHOCATHCS BIANOBIIHI
3MIHH, 1 BIH 30€pIracTbCs M1 TUM CAMUM 1M'SIM.

Jlns Toro, mo0 BiAKPHUTH BKE CTBOPEHUH (paiiy, MOKHA BUKOPUCTOBYBATH
OJIMH 3 HACTYITHUX CHOCOOIB:

e 32 JIONOMOIOK KOMaH¥ rojoBHOro MeHto daitn — Binkpuru;
e 32 JOMOMOTOKO BIAMOBIAHOI KHONKY HA MAHEN1 IHCTPYMEHTIB [ 0J10BHA.

BukoHaHH ofHI€l 3 LUMX KOMaHJ MPHUBEIE A0 MOSBU JIaJIOTOBOrO BIKHA, B
SKOMY MO»Ha OyJie BKa3aTh a00 BUOpATH 31 COUCKY 1M'st HEOOX1THOTO (haiiy.

IIuranHs I NIATOTOBKH 0 3aXHCTY Ja00paTOPHOI po0oTH

UYu MOXHA OJTHOYACHO MPALOBATU 3 AEKUIbKOMA POOOYMMHU KHIKKAMU?
Sk 3MIACHIOETHCS EPEMEHYBAHHS JIMCTA POOOYOT KHUYKKH?

SIk BU3HAYAETHCA afpeca KIITHHKU?

Sk BUIUTH YBECH PSAOK a00 YBECH CTOBIELb HA JIUCTI?

[Ilo HeoOX1aHO 3aAaTh ISl CTBOPEHHS YU CIIOBOT MOCIII0BHOCTI?

SIK 3MIHUTH HaNpsMOK TEKCTY B KIITHHI?

Slknii CUMBOJT BUKOPUCTOBY€ETHCS AJIsl IAHECEHHS A0 CTYNEHS?

Sk MO’KHA 3aXMCTUTH JaHi B KJIITUHKAX Bl BUMAKOBUX BUIIPABJICHb?

. SIk moMICTUTH TaOJIUIIO B 6y(1)ep oOMiHy 0e3 BUJANCHHs?

O ITicns BBeIEHHS YKcia B KIITHHKY BiIOOpaxaeTbes #### 3aMICTh pe3ynbTary.
B yomy nomuika i sk ii BUnpaBuTu?

= 50 IR = 0% W e 00

BapianTu inauBiayaJ bHHUX 3aBJaHb

1. Beectu mani (Tabn. 1.2) Ha nepmmii poOounii TUCT y BATIISIAL TAOIULI.

2. Jlomatu 3arojioOBOK, pO3TallyBaBUIM HOro B LEHTPI TaOMUIl, MIANKY TaOIUIl
HaOpaT¥ KypCUBOM, MEPIIMK CTOBNEUb — HamiBkUpHUM mpudrom. [llanky 1
NEPLINI CTOBMEIb BUKOHATH B KOIbOPI (IpudT i (on). Opopmutu TabIuUIIO 3a
JIOTIOMOTOK0 OOpaMJIEHHSI.

3. IlepeliMeHyBaTH JUCT KHWKKH 3a 3MICTOM YBeIEHOI IH(pOopmMarii.

4. 3po0uTy KOMiK0 NEPIIOrO JIUCTA Ta PO3TALIYBATH HA TOYATKY POO0UYOi KHIKKH.
5. BukoHat OOYMCJIEHHS 3a BKa3aHOK ()OPMYJIOK0 1HIMBIIYaJIbHOIO BaplaHTa
(3a HOmMepoM »KypHaiy, Tabm. 1.2). BuxopuctoByroum "Maiictep QyHKIIR",
00UKCIIUTH CyMy 1 cepelHe apumeTrnuHe A TpboX Habopis aanux (I, 11, IIT).

6. 30UTBIIUTY PO3MIP WIPU(PTY B OTPUMAHUX PEYJIHTATAX OOUUCIIEHD.

7.30epertu Qaiin Ta 0POPMUTH 3BIT.
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Tabomuus 1.2

Ne 3aBgaHHs Ne 3aBaaHHS
i tz(g)_nﬂ-\:@ 5 2m —1)va —b
9 \c Ym c + lgn?
| 1T 1T 1 11 1T
a 2.7 3,23 4,52 a 13,5 18,5 11,8
b 11,7 15.8 10,8 b 3,7 5.6 7.4
c | 06 | 065 | 085 | ¢ | 422 | 3.4 5.8
m 2 3 5 m 345 20,3 26,1
n | 632 | 718 | 417 | n | 237 | 147 112
; Ya—b+3 -VYa? A m2(b) — (a — b) - /e
Vvm(n + a) V(m + n?)
| 1T 1T 1 11 1T
a | 2316 | 1741 | 323 | a | 108 | 93 114
b 8,32 1,27 2,35 b 2,71 3,11 441
C 145 343 128 C 3 4 5
m 28.6 11,7 273 m 0,28 0,44 0,73
n | 028 | 071 | 093 | n | 147 | 152 16.7
e™ - v(na? + mb?) arctan(m-a—b) -2
5 6
6-1’[-\/(5_' 'J(\[m+nc)
I II I 1 1I 111
a 2,75 3,23 452 a 16,3 12,7 314
b 11,7 15.8 10,8 b 14,3 10,3 29.6
C 0.65 0.65 0.85 C 38.1 23,7 33,2
m 2 3 1 m 2 3 4
n 6,32 7,18 417 n 3,6 1,7 5.8
2n—1
; [+ ) 5 Zm—gsinE\'/E
o in% “a+b
I 11 11 1 11 III
a 2,04 1,17 4,56 a 22.16 15,71 12,31
b 472 3.8 6,3 b 5,03 3,28 1,73
C 1.2 5.7 2,99 C 3,6 7.2 3,7
m 2 3 5 m 5 6 7
n 1 2 3 n 1 3 5
12
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[Tponorkenus Tadm. 1.2

No 3aBIaHHsA Ne 3aBIaHHS
n+1
(a+B)im?Z t? L (a + b)m
9 m | 10 T —
I II III I 1I III
a 3,754 | 4,236 5,52 a 25,16 16,41 12,37
b 11,3 14,8 10,5 b 8,52 1,67 2,25
v 0,63 | 0,64 0,85 ¢ 143.5 356,3 124,7
m 7 3 6 m | 287 | 146 263
n 6,32 | 7,15 4.15 n 1 2 3
3 . .
. Vsindm —n " Jba? + lg(n —m)
Zn—1 2 4{___ . em
I II 111 I II 111
a 16,3 12,7 31,4 a 23,16 17,41 32,37
b 2,5 3,7 7,3 b 8,32 1,27 2,35
c 1 2 3 ¢ | 1455 | 3423 | 1287
m 9,14 | 8,12 6,71 m 2 4 6
n 3,6 1,7 5,8 n 3 6 9
Inm-Ya+b
sIJIb—a?| 2n
13 - 14
sing- (n —a?) ——
I II III I 1I 111
a 10,8 9.3 11,4 a 2,04 1,17 4,56
b | 278 | 3.10 | 443 | b | 42 38 6.3
C i 2 3 ¢ 2 4 6
m | 028 | 046 | 075 | m | 3.6 17 5.8
n 14,7 15,2 16,7 n 1 2 3
s ((a —b)-(m+ 1))3 o (Va + b)V2m
lg(c) - n In?n - (c — n)*
I II III I 1I III
a 13,5 18,5 11,8 a 10,8 9.3 11,4
b AT 5,6 7.4 b 2,78 3,10 443
¢ | 422 | 342 | 58 | ¢ | 05 0.6 0.7
m 1 3 5 m 0,28 0,46 0,75
n | 2372|1478 | 1123 | n | 147 | 152 16.7
13
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JlaGopaTopHna podora 2

Tema poOotu: cTBOpeHHS Ta penaryBanHs TaOmuub y Microsoft Excel,
noOy10Ba Ta pefaryBaHHs rpagikiB Ta giarpam.

Mera poOotu: HaOyTTS HaBUYOK poOOTM 3 TabmuusmMu 1 (QopMmynamu,
CTBOPEHHS 1 pe1aryBaHHs PI3HUX BUIB Jllarpam 1 rpagikis.

IocaigoBHICTH BUKOHAHHSI PO0OOTH

1. OmnpairoBanHs HEOOX1THOTO TEOPETUYHOTO MaTepiay.
2. BwukonanHs poOOTH 3r1HO 3 IHAUBIAYAJIbHUM BapIaHTOM.
3. CkianaHHs 3BITY, SKUil Ma€ MICTUTH:
- HOMEp Ta TeMy poOoTH;
- TIOCTAHOBKY IHMBITYaJbHOTO 3aB/JIAHHS,
- omnucaHHs ocHOBHUX (yHKI11 Microsoft Excel, ski
BUKOPHCTOBYBAJIUCS M1/ YaC BUKOHAHHS 3aB/IaHHS,
- OTPUMaHHI Pe3yJIbTaTU MOJATH y BUIJISL KOMIN €KpaHa JIMCTIB.

Teopern4ni BitomMocTi
Y mporpami Microsoft Excel € MOxIMBICTE CTBOPIOBATH PI3HI TUIMU Alarpam.

PosrisHeMo MOXJMBOCTI MOOYAOBH PI3HOMAHITHUX rpadikiB 1 miarpam. /JlaHi,
HaBezieH1 y Ta0mn. 2.1, OyayTb BUKOPUCTOBYBATHUCA AJIsl TOOYA0BH.

Tabmms 2.1
Micto \ Pik 2012 2013 2014 2015 2016
Kuis 30 41 45 40 50
JHinpo 45 23 20 35 45
Opneca 60 23 13 30 33
Jlyupk 28 20 15 27 23

IMoGynyBaTm nmiarpamy (rpagik) y Microsoft Excel my:xe mpocto: Bu BBOAWTE
JaHl B TaONHLIO, BUAUISETE iX 1 BUKOHYeTe KOMaHAy BeraBka — Jliarpama. Ilpu
bOMY [JaHi, 3a siIKuMH Oyaere OyayBaTu Aiarpamy, MOBUHHI BLANOBLIATH TaKUM
BHMOIaM:

- JaHl TOBUHH1 OyTH BBEJICHI B KJIITHHKY, K1 CKJIAJAF0Th MPIMOKYTHI OJIOKH;

- SKIIO y BUAUICHIN 171 MOOYyI0OBU JiarpaMu 00JacTi CTOBMIIB OUIbIIE HIK
PAAKIB, TO psSAaMH NaHUX OynyTh PSAOKH, 1HAKLIE pSJamMu JaHUX OyAyTh
CTOBMYMKH, ajie B Mpouecl MmoOyAOBH JiarpaMu BU 3MOXKETE 1€
NIEPEBU3HAYNTH,
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- SKIIO Hepumii ctoBmeupb (PsSA0K) BUIUICHOTO Ilama3oHy MICTUTh TEKCT
(CKaXXIMO, 3aroJIOBKM CTOBMIIB) A00 3HAYECHHSI AaTH, TO Il JaHI HAHOCATHCS
Ha BICh X, a00, SIK BOHA 11I€ HA3UBAETHCS, BICh KATETOPIH.

PenaryBanHsi jgiarpaMu BUKOHYETBHCS 3a JOMOMOIOK) CHEMIAJIBHOI TaHENl
IHCTPYMEHTIB (puc. 2.1), sKa BUKIMKAETHCS MPH BUAUIEHI AlarpaMu. 3a JOMOMOIOK0
i€l ma"es MOKJIUBO:

- 3MIHUTH THI Jlarpamu,

- TEPEMICTUTH Jlarpamy Ha JUCTI a00 Ha HOBUH JIKCT;
- 3MIHATW/O00ABUTH [1aH1 y alarpamy;

- 3MIHUTU MAKETH 1 CTUJII JllarpamMu.

majn rﬂaBH:| BCI'EBkl Cozaa l Paamml mopmyl ,ﬂ,aHHbI Cozaa ‘ Peugn: | Bm,a,| PaGoy | KoHcrpykTop | MakeTt
w W B B iy | (o

M3meHUTE TN CoxpaHuTe | CTpoka/cTon6el BoEpaTe | JKCNpect-MakeT | JKCNpecd-cTiar | MNepeMecTuTe
AWArpaMmbl K3k WabnoH AdHHBIE = v AWarpammy

Tun HAaHHEIR MakeTwl guarpamm | CTUAW guarpamm | PacnonoxeHue
Puc. 2.1. BikHO KOHCTpyKTOpa AlarpamMmu

KpiM 11p0ro BU MOKETE peaaryBaTH BCl €JIEMEHTH AlarpaMu 0€3MOoCEPEeIHbO Ha
Hii. J{71s 11bOro HEOOXITHO JIMIIE HATUCHYTHU HA HEOOXITHOMY eleMeHTI abo 00acTi
NpsIMO HA JAiarpamMi 1 BUOpATH MEBHUI MyHKT MEHIO a00, ABIYl KJIALHYBLIIM HA HBOMY
KHOMNKOK MHUIII, BHUKOHaTH HEOOXIAHI nii (pegaryBaHHs, NEpPEMIIIEHHS, 3MiHA
pPO3MIpy 1 BUIYy 1 T. IN).

[Ipu HEOOXIAHOCTI [J0JABAHHSI HOBOIO PSAAKY Ha JiarpaMi HEOOXITHO
BHUJIUTMTYU JlarpaMy, HAaTUCHYTH MPaBy KHONKY MUl (KOHTEKCTHE MEHIO) 1 BUOpaTu
komanay "Bubip mxepena manmx" (puc. 2.2). Y 1poMy BIKHI MOXJIMBO J0JABAaTU
HOBI PSAKY KHONKOK "JloaaTu", a TakoK 3MIHIOBATH SIK JIaH1 MO psJKax (BICh Y), Tak
1 HaAmMcH 1o oci X.

2
Bol&6op MCTOUHMEA ABHHBIX :
AWMENa30H AaHHbIX ANA AWarpammbl: | MicT 3 5A55:
[ 'E I @gjpor{afcronﬁeu | j ]

INEMEHTEI NereHasl (panbl) MoAnNMOA rOPMEOHTANEHOIA 004 (KaTeropiid)

| %ﬂoﬁgsmh ” % WsmeruTh ” ¥ ¥namwms || - ||E| | E& WamenuTa |

LT 2012

AHinpa 2013

Opnem 2014

Nyusk 2015

2015

| CKPEITBIE M NYCTHIE AHEMIC | | 0K | | OTmeHa
e e - —=w r—_ - 3

Puc. 2.2. BikHO penaryBaHHs/q0JaBaHHs JAHUX JlarpaMu
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EneMeHnTH 1BOBHMIpHOY AiarpamMu

Bynab-sika giarpama CKiIaiaeThes 3 IEKUIBKOX CTAHJAPTHUX €JIEMEHTIB. buibiny
YaCTUHY LHX EJIEMEHTIB MO)KHA 3MIHIOBaTH 1 CTBOprOBaTHM okpemo. Ha puc. 2.3
HaBECHA TakKa Jlarpama.

5 —t— HuiB
1]
= =fl— [1Hinpo
=i 0 peca
0 = [yLIbK
2012 2013 2014 2015 2016
Pik

Puc. 2.3. [Ipuknan ABOBUMIPHOI JlarpamMu

Po3risiHeMO 0CHOBHI eJ1IeMeHTH JBOBUMIPHOI Jlarpamu:

BiCh Y a00 BiCh 3HAYEHb, HA K1 BIAKIAIAOTHCSI TOUKH JAHUX (3HAYCHHS B
cepeauHi Tabulll );

Bicb X a0o0 BICh Kareropiii, Ha sKiii BKa3yKOTbCA Kareropli, A0 SKHX
BITHOCATHCS TOUKU JAHUX (CTPOKH TaOJUII);

Ha3Ba Jllarpamy,

IM'sl KaTeropii, o BKa3ye SIK1 JaHI HAHOCSTHCS HA BiCh Y (HA3BU CTOBIILIB),
JereHia, 1O MICTUTh TMO3HAYEHHS 1 Ha3BU pAAIB  JaHUX, YMOBHE
MO3HAYEHHS 3J11Ba B Ha3B PSIIB JAHUX CKJIAJAETHCS 31 3HAUKA 1 KOJBOPY,
NPUBJIIACHEHUX PpAAy JaHUX, JIEreHJa pO3TAllOBYETHCS Ha Jlarpami
3a3BHMYail clIpaBa ajne BU MOXKETE Il IEPEMICTUTH,

MapKepu [JaHWX, 10 BUKOPUCTOBYIOTBbCS I TOro, o0 Jierko Oyio
BIJIPI3HUTH OJHY CEPII0 TAHUX B[l 1HILOI;

3apyOKu, 1O SBJSIOTH COO0K MaJIEHbKI BIAPI3KH, SKI PO3TALIOBYIOTHCS Ha
0CSIX;

MITKH 3HA4Y€Hb a00 MITKH JAaHMX, SKI 1HOMI 3'SBJISIOTHCS IJIS TOrO, 00
MOKA3aTy 3HAYCHHS OJIHI€l TOUKU JAHHUX;

JIHII CITKH, SIKI MOXKYTh OyTH HAHECEH1 apaieIbHO JBOM OCSM.

Enementn 00'emnoi (3D) niarpamu

O06'emna niarpama (puc. 2.4) Ma€ psii 101aTKOBUX €JIEMEHTIB:

BiCh Z a00 BICh 3HAYCHb, HA K1 BIJKIAJAIOTHCS JaH1 TaOJIuIII;
Bicb X a00 BIChb KaTeropiif, sika HIYUM HE BIIPI3HAETBCS BiI OCl X
JBOBUMIPHOI Jlarpamu;
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e BICh Y a00 BICh psAiB, HA AKIil BKa3yrOThCS OKpeml psau. Llg Bick cTBOproe
00'eMHE ySIBJIEHHS Alarpamu,

CTIHA, SIKAa PO3IJISAAETHCS K (POH IS Alarpamu;

KYTH, 32 IOTIOMOTO0 SIKUX MOYKHA 3MIHUTH PO3TALITYBAHHS Jlarpamu,
OCHOBA — MIPSIMOKYTHA 00JIacTh, Ha sAKiii moOyaoBaHa 00'eMHa Jlarpama,

MOXJIUBICT, MoBepTaTH (Qirypy y pasi HeoOximHocti (puc. 2.5). Lla
KOMaH/Ia BUKJIMKAETHCS 32 JOMOMOT0K0 KOHTEKCTHOTO MEHIO Jliarpamu.

| Kuis
| [IHinpo
| Opeca

B /Tyubk

Puc. 2.4. Tlpuknan 06'eMHOi q1arpaMu

3amvera MNoeopoT 06beMHON GUIyphl

LigeT rpaHumLb

3aroToBKK: l
CTunM rpaHuL,
_ MosopoT 5T
CEeYEHME M T NEHMBaHME . h}%} fj"b |
DOpMET OB LEMHON dIrypel T 15° [i'i (Cﬁ'; ‘%
MNoEopoT ofbEMHOIN GUrypsl ] z [ DJ I (0_,.

Pazmep MNepoexTvea: |15°

[T
9]
[@]]

CeoicTEa
TewcT

SaMEEOLMIA TeKCT [=] OcraeuTe TekoT Nnocm

NonoseHue obbekTg —————

Paccroanve ot semnm: |0 nT =

MaauTaf auarpammel
[] oo non npamem yraom

ABTOMaOUTEBMPOBEHME

CnyBuHa (% oT bazoeoii)

Py

BoicoTa (% o7 basosorn) (100 =

Puc. 2.5. BikHo cnenianbHoi komanau “TloBopot ¢irypu”
Tunu giarpam
I'pagixu
Lle#i Bua miarpaM BigoOpaskae TEHAEHII a00 peajbHy 3MIHY JaHHMX 34 PIBHI

MPOMDKKU 4acy (auB. puc. 2.6). Moxke BUKOPUCTOBYBATHUCS MPH MOOYAOBI rpadikiB
(YHKII1# 3 TOCTITHUM KPOKOM 10 oci X.
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60
- 20 % R ’% = KuiB
= K —ﬂ'Hinpo
T —— '-—--..
20
— O eca
0 —ﬂyu'b[.{
2012 2013 2014 2015 2016
Pik

Puc. 2.6. ITpuknan rpagika

['padik moxke Oyt moganuii 1 B 00'eMHOMY BUTJISAIL (puUc. 2.7).

100
E o | HuiB
= | /lHinpo
B Opeca
B flyubk

Puc. 2.7. Ilpuknan rpagika B 00'eMHOMY BUTJISII
JliniiiuaTa miarpama

Jliniiiyari [glarpamMM CKJIAQJarThCs 13 CEpiifi TOPU30OHTAIBHUX MAapKepiB.
[lopiBHIOIOYM MOBXHMHY LUX MApKEpIB, MOKHA CYJWTU NPO TE€, HACKUIBKM OJIHA
BEJIMYMHA BIJAPI3HAETHCS BIJ 1HIIOI B MeBHMU mepion 4acy. JliHiliyara naiarpama,
HaBECHA HA pUC. 2.8, 103BOJISE MOPIBHATH JIaH1 MICT MPOTATOM IT'ITU POKIB.

2016
2015
| /TyubK
2 2014
b Opeca
2013
2012 . | flHinpo
! ' ' | KuiB
0 20 40 60 80
Aani

Puc. 2.8. Ilpuknan nixiituaroi giarpamu
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Jliniiiyara giarpama OyBae AEKUIBKOX BUJIB: 3 OKPEMUMU 3HAYEHHSIMU (PHC.
2.8), cknagosa (puc. 2.9) 1 o0'emua (puc. 2.10).

2016
2015
2014
2013
2012

0 50 100 150 200

BHvis B /[nHinpo BEOpeca BJ/lyubk

Puc. 2.9. Ilpuknan ckinanoBoi JiHIAYATOI AiarpaMu

B Huis
B [Hinpo

B Opeca

H /lyubk
200 Y

AaHi

Puc. 2.10. Ilpuknan 06'eMHoi niHiiuaTOi AlarpamMu
I'icrorpamu

['icrorpama cknagaeTscs 13 cepiii BEpTUKAIbHUX CTOBHUIB (puc. 2.11), 3a
BHUCOTOIO SIKMX MO>KHA MOPIBHIOBATU KIJTbKA BEJIMUMH 32 JACSIKUI MPOMIZKOK Yacy.

B Huis
B /lHinpo
B Opgeca

Hl flyupbK

Puc. 2.11. Ilpuknag ricrorpamu
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Jiarpamu 3 o0JacTAMH

Jliarpamu 3 00sacTAMU B1I0OpaXKarOTh BEJIMUMHY 3MIH y 4Yacl. bynyBatu Taky
JlarpaMy Haiikpaimie B TOMY BHNAAKY, SKIIO 3MIHIOETHCS KUIbKA BEIMYMH 1 Bam
HEOOX1THO MPOCTEKUTH, K 3MIHIOETHCS CyMa LIX BEJIMYMH.

Ha niarpami 3 o0nacTtsMu BU JIETKO MOJKETE MPOCTENKHUTH SK 3a 3MIHOIO
OKPEMUX BEJIMYMH, TaK 13a 3MIHOIO iX cyM (puc. 2.12).

70

60

50 r\ m Kuis
4 B [lHinpo
zg B Opeca
10 B /TyubK

0
2012 2013 2014 2015 2016

Puc. 2.12. Ilpuknan niarpamu 3 o0nactsaMu

Ha pmiarpami Takoro Tumy BIAKIAZarOThCS Kilbka rpadikiB 1 oOnacTi mia
rpagikamMu GapOyrOThCS y pi3HI KOJIBOPH a00 BIATIHAKOTHCS. TaKuM YMHOM, OJIUH PSIJT
3HAXOIUTHCS HaA 1HIIMM. [cHye i 00'eMHa miarpama 3 oOnactsamu (nuB. puc. 2.13),
ajie BOHA HE J03BOJIAE MPOCTEKUTH 3MIHY SIK CYMHM BEIMYHMH, TaK 1 3MIHY KOXHOI
BEJIMYMHU OKPEMO.

60

40 m Kuis

20 | JHinpo
0 B Opgeca
rP’O’ B /lyupK

Puc. 2.13. Ilpuknag 06'eMHoi aiarpamu 3 00JacTsIMH
Kpyrosi giarpamn

Kpyrosi nmiarpamu Haifikpaie BHKOPUCTOBYBATH TOJI, KOJMM Tpeba MOKa3aTH
BIIMOBIIHICTG, a00 CHIBBIAHOMIEHHS, YacTMH 1 1uioro. Jlng mnoOyaoBu
BUKOPUCTOBYETHCS TIIbKH OJHH PSIAOK AaHMX (auB. puc. 2.14 —2.15).
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DOHinpo

m 2012
27% 127% m 2013

C21% m 2014
0,
‘ 13% m 2015

12%

Puc. 2.14. Ilpuknan kpyrosoi aiarpamMmu

Kuis
m2012 m2013 m2014 m2015 m2016

24% 15%

‘ ' 20%
wd

19%

22%

Puc. 2.15. ®parMeHT KpyroBoi aiarpamMmu
Kinbuesi giarpamn
Kinbresa miarpama cxoxxa 3 KpyroBorw. OnHak, SKIIO KPyrora jiarpaMa MoKe

B1100paKaTu TUTBKU OJWH PsiA JaHUX (AuB. puc. 2.14), TO KUIbLEBA — KiJIbKA PSAAIB
AaHux (puc. 2.16).

m 2012
m 2013
O 2014
m 2015

@ 2016

Puc. 2.16. Ilpuknag KuibLIEBOI AlarpamMu
JiarpamMH 3 TOY0K

ToukoBi a00 XY-TOYKOBI AiarpaMu JT03BOJISIFOTH MTPOCTEKUTHU 3AJIEKHOCTI MIXK
napamu uncen. [lpuknan alarpamu HaBeAeHo Ha puc. 2.17. Leit Tun giarpamu Moxke
OyTH BUKOpPUCTaHUil [u1s moOya0BH rpadika GpyHKIi 31 3SMiHHEM KPOKOM 110 oci X.
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Puc. 2.17. Tlpuknag aiarpamu 3 TOUYOK

OcHOBHI ormepauli 31 CTBOPEHHS Ta peAaryBaHHs TaOiullb HABEAEHO B
MPUKJIaAl BAKOHAHHS Ja00paTOpHOi poOOTH.

1. BBectu paHi, 3a3Ha4yeH1 B Ta0J1. 2.2, HA HOBUIA poOOYMIA JIUCT.

Hpmc.ﬂan BHKOHAHHA 3aBJaHHA

Tabmuns 2.2
Mapxka KibKICTh IPOAAHOTO TOBAPY 3a MICAIL[b, INT

TeNneBi3opa | CiveHs Jlrotuit | bepesenr = Ksitenp = TpaBenr | Uepsens
Sony 50 45 30 41 19 32
Samsung 45 20 45 23 14 34
Panasonic 33 13 60 23 15 30
LG 23 5 30 20 10 25

2. 3HaiiTu:

a) cymy MPOJAHMX TEJEBI30PIB 32 KOYKEH MICSIIb;,

b) cepeaHro KUTbKICTh MPOJAHUX TENEBI30PIB KOYKHOI MApKHU 3a MiBPIYYs;

C) MIHIM&JIbHY 1 MAaKCUMAaJIbHY KUIBKICTh MPOJAHUX TOBApIB 3a MiBPIivYs,
KUIBKICTh MAKCUMAJIBHUX MTPOJAXKIB;

d) BHecok (y %) Bim mpoaaxky TeneBi3opiB Sony B 3arajibHy KUIBKICTh

MPOJIAHOTO TOBAPY 3a KOXKEH MICSIlb POKY.

3. TloOynmyBaTH ricTorpamy momnuTy Ha TEJIEBI30PH.

[locnioognicms GUKOHAHMNS 3A80AHHSL
Beenemo BxigHi gani (tabn. 2.2.) Ha nepmuit poGoumii muct MS Excel
(puc. 2.18), opopmMuMO TAOMUIO 32 TOMOMOTOK OOpaMJIEHHS, AOJAEMO 3aroJIOBOK,
pO3TallyBaBIIM HOTO B LEHTPl TaOmwii, "manky" Tabivil HaOUpPaeMoO B KOJIbOPI
(mpudt 1 GoH) HamiBxupHUM wWpudrom (puc. 2.19). BukoHanHs umux onepauii
JETAIBHO OyJI0 OMKMCAHO B JIaOOpaTopHii podoTi 1.
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X X

| A A
- | .&."
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Eytdep oB6meHa P} Pl
116 -~ |

4 A B c D E F ol

1 I
2 | Mapa KimericTe npopatoro ToBapy |

3 | Tererizo | Ciaene | Jromit | Bepesens | Keirens | Tpagess |Jepsers |

4| Sony 50 45 30 41 19 32 |

5 |Samsung| 45 20 45 23 14 34 '

Panasont| 44 13 60 23 15 30
b c
7 LG 23 5 30 20 10 25 |

Puc. 2.18. ®parmMeHT BXIIHUX JaHUX

[ 4] A L o 1l e |l @ [l gl 6 Il G
1 3BiT Npo npoaami
| F] Mapka Tenesizona KinexicTs mpoganoroe Togapy
3 > P2 T Craems | JIroTit |Bepezerm IKBrre:HL | TpzecHE | UepeeHE
4 Sony 50 45 30 41 19 32
a Samsung 45 20 45 23 14 34
- Panasonic 33 13 60 23 15 30
7] LG 23 5 30 20 10 25

Puc. 2.19. Ilpuknan nogaBanHs 0(GOpMIIEHHS 10 TaOIUII

PosrnsineMo Aesiki 0cOOIMBOCTI BBEIEHHS TEKCTY B KJIIITUHKK POOOYOrO JIUCTA.
Sxmo npu BBenEHHI 1H(QOpMaIli MUPUHA CTOBIYMKA BUSBUJIACS HEJOCTATHBOKO IS
MOBHOTO BUBEAEHHS BMICTY KIITHHKM (JuB. puc. 2.18), To HEoOXinHO a00 3MIHUTH
HIMPUHY BCHOTO CTOBIMUMKA, a00 BIAPOPMATOBATH OJHY KIITUHKY. 3MiHHTH IIMPUHY
CTOBMYHUKA MO>KHA IEKIJIBKOMA CIOCO0aMHM:

1. TlomiTut croBmeub (CTOBOII) Ha mnaHeal [onoBHa BUOpaTH KOMAaHIY
®opmar — Illupuna croBmus (puc. 2.20), 1 y BIKHI BKa3aTH HOTPIOHY
HMIMPUHY CTOBILISL.
3MIHUTA LIMPUHY CTOBMNYMKA 32 JONOMOIOK MHUIIl: BCTAHOBUTU MUILIKY B
Me)KaxX 3aroJIOBKIB CTOBIIIIB Ha JIHII, gKa BIAAUISE IEi CTOBIEIbL BIJ
CycigHpOro cmpaBa croBmunka. [lokaxxumk wmumi npuiiMe  Qopmy
ABOHAMNpaBieHoi cTpuiku (puc. 2.21). VYTpuMyr4d JIBY KHOIKY MHMIIII,
HEOOX1/IHO MEPETATHYTH JIIHIK PO3JAUTYy CTOBILIB BIpaBo abo BiiBo. [lIupuna
CTOBIMYMKA BUBOJUTHLCS B MOJIE IMEHI B PsAAKY (popmyis. KHONKYy MuIil MoKHA
BIJIYCTUTH, KOJIM IIMPHUHA CTOBIMYUKA JOCATHE MOTPIOHOTO PO3MIpY.
BceraHoBuTH mMpUHY CTOBMLS 32 HAWJOBIIMM y HbOMY 3HAYEHHSM — JIBIYl
KJIAIHYTU TO JIHII, sIKa BIJUIUIE€ HOro 3arojioBOK BiJ 3aroJioBKa CTOBIMTYMKA
CIpana.
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A4eAKY | pasmep aueiica F -

I

ID BhicoTa cTPOKM...

= = T v Puc. 2.21. ®parMeHT 3MiHA

I PT——— HIMPUHA CTOBMYMKA (KITITUHKH )
ABTONOASOP WUPKHEL CTOABLA 3a HOHOMOFOI‘O MI/H_HI

LUMPMHE NO YMOAHEHWID...

BuanmaocTe

CKphITE UK 0TOEPA3HTE 4

¥NopagouuTh JACTI

MeperMeHOBaTh AKMCT

HEDEEECI'MTI: WA CKONWPOB3TE ANCT...

LseT ApabivKa E L

g

HATa —

FAWATUTE ANCT.., —

BNOKMPOBATH AUERKY —

POpMaT g4eek..

B Ee

Puc. 2.20. Burnsig MeH10 11 3MIHA
HIMPUHA CTOBIMYMKA (KJIITUHKH )

Kpim TOro, ams ¢opmaryBaHHs TEKCTy B KIITHHII MOXXHA CKOPUCTATHUCA
KOMAHJIOK0 TOJIOBHOTO MeHIO @opmatr — Dopmat KIiTiHOK (puc. 2.22) 1 BuOpatn
BKaaky BupiBHioBanHs. Omiist "TlepeHeceHHs 3a clioBaMH' T03BOJISIE YBECH TEKCT
PO3MICTHTH B KJIITHHLI TaKUM YWHOM, 100 3MIHIOBAJIACS HE INMPUHA CTOBIYUKA, &
HIMPUHA PAIKA.

?
DopmMar sueeK :

e} | wpudr | rparmua | Samvera | Sawwra |

Hucno

BrlpasHrBaHME OpueHTaumaA

NG rOPMIOHTENN: *

|r|o SHAYEHMID E oTCTYN: ' *
no BEPTHKEMM: |0 l-i-”
|r|o HLDEHEMY KPS E

[] PacnpenenaTe no wupuHe

Hannuwee ——#*

4 nAmM-

OTobpatieHue

[ neperoots no cnosam *

[] aerononfop wipiHe

+*

P Efeayes

[ cheenmHenme aueek

HEI'I[JEEHEHHE TEKCTa

HanpaBneHWe TEKCTa:

No KOHTEKCTY u

Puc. 2.22. Bikno onuii "llepenocutu 3a cinosamu”

Jlng aBromaTtu3anli BBEJACHHS 4YacTO MOBTOPIOBAHMX IMOCIIIOBHOCTEN JaHMX
(HOMEp MO MOPSAKY, OHI TWXKHS, HA3BU MICALIB, mpi3Buma i T. A.) B MS Excel
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BUKOPUCTOBYETHCS BXKE BIIOMA BaM orfepaiis '"aBTO3anoBHeHHs"
(4OpHUI XPECTHK Y HUKHBOMY MTPABOMY KYTI1 KIIITUHKH ).

Jlns Toro, moO MMIBHUAKO BBECTH CHHMCOK, HEOOXIZHO HAOpaTH B CYCIOHIX
KIIITUHKAX K MIHIMyM JIBA €JIEMEHTU LOT0 CHOUCKY, BUILIUTH L1 KIITHHKH, MOTIM
BCTAHOBHUTH KypCOp MHIII B Mapkep "aBTO3amoOBHEHHS'" (IOMOITUCS TOro, 00 BiH
MPUIHSB BUTTIST YOPHOTO XPECTHUKA) 1, YTPUMYIOUH JIIBY KHOIIKY MMUILI, IEPETATHYTH
Mapkep y HOTPIOHOMY HAmpsIMKy Ha YHWCIO KIITHHOK, IO JOPIBHIOE KIUIBKOCTI
€JIEMEHTIB, SIKI HEOOX1IHO BKJIFOUUTH B CIUCOK (puc. 2.23).

10 | |
11 1 2 3

12
2]

o s §

Puc. 2.23. ®parmeHT yBEICHHS CIUCKY 34 JOTIOMOIOK) aBTO3aIIOBHEHHS

HaBenemo neski (yHKmii, sIKi MOXYTh BUKOPUCTOBYBATHCS IPU BHKOHAHHI
3aBJIAHHS:
1. Mamemamuuni ¢hynxyii:
v CYMM - cyma apryMeHTIB.
v TIPOU3BE]] - MHOKEHHS apryMEHTIB.
v' CYMITPOM3B - cyma 100yTKIiB BiIMOBIIHKX Tiarna30HiB KIITHHOK.
2. Cmamucmuyuni @yHkyii.
v' CP3HAUY - cepente apuMeTUvHe apryMEHTIB.
v MAKC — mMakcuMasbHe 3HaYCHHS 31 CITUCKY apryMEHTIB.
v' MUH — miHIMaIbHE 3HAYEHHS 31 CIICKY apryMEHTIB.
v' CUETECJIM — migpaxoBye KiTbKiCTh HEMYCTUX KJIITHHOK Yy JIiamasoHi,
110 33J0BOJIBHSIOTH 33JaH1i YMOBI.

Po3paxyHok HEOOX1AHMX 3HAYEHb HAaBEIECHO Ha puc. 2.24. Y kmitunkax H4:H7
3MIACHIOETHCS PO3PAXYHOK CEPENHBOI KUIBKOCTI MPOJAHOT0 TOBAPY MO KOKHIA MapIil
TEJEBI3OPIB.

Y wimitnakax B8:G8 migpaxoByeTbCs KUIBKICTh MPOAAHMX TEJIEBI3OPIB 3a
KOXEH MICSLb.

Y xmtuakax B10 1 Bll BHKOHyeTbCS pO3paxyHOK MIHIMAJIBHOI 1
MaKCUMAaJIbHOI KIUIBKOCTI MPOJAXy TEJNEBI30PIB 3a MIBpIUYs, a JUlsl BHU3HAYECHHS
KUTBKOCTI MaKCHMAaJIbHOIO MpOoJaxy (kiaiTuHka B12) BUKOPUCTOBYEThCS (PyHKIIA
CUETECJIN.

Jlng migpaxyHKy BHECKY (y %) Bl MpOJaXy TeNneBI3opiB Sony (KIITUHKA
B9:GY) y 3araiibHy KUIBKICTh 32 KOMKHHM MICSILIEM HEOOX1JHO BUKOHATH OMEPALIIO
MOJLTY, a MOTIM 32 JOMOMOIOK) KOMAHIU ToJOBHOro mMeHro dopmar — dopmar
KIIITUHOK (pucC. 2.22) BcTaHOBUTU HEOOX1aHUH (opmat “BincoTkosuit” (puc. 2.25).

HactynmHum KpokoM BHIAUISSEMO JaHl B TaOMUIl 1, CKOPUCTABIINUCH
TEOPETUYHAMU BIJOMOCTSIMHA HABEACHUMH BUIIE, CTBOPKOEMO TICTOrpaMy MONUTY HA
Tenesizopu (auB. puc. 2.25).
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A | 8 [ ¢ [ o | e | =« G H
1 2BIT Npo npogami -
| P KinmnkicTs npogasoro ToEapy -
Cepeann
ML Ciuens |JIrotmii | Bepezens |Keitens | Tpasens | Uepeens e
nNpoJaHAY
3 Tedegizopie|
4 | Sony 50 45 30 | 4 19 32 | CPFHAYEB4GH)
15 | Samsung 33 20 45 23 33 34 jCPSHAq(BSL'GS)i
6 | Panasonic 21 45 60 23 23 3071 CP3HAY(B6:GE)
7 LG 10 20 30 30 60 25 ‘CPSHAE[(BT.G_?)_
CyMa nmpoJaHBx ‘CY]\'IMICYM]\Jl CVMM{ CYMM CVMM(| CYMM(
8 |Teaesizopie ‘ (B4ET7) (C4C7)y D4DT) |(E4ET)| F4F7) | G4G7)
Brecox (v %) npogaxy | | | [
9 |Teaegizopir Sony B4/BE |C4/C8 D4/D8 |E4ES F4F8 G4GE
MisimMainea KiIsKicTs 32 |
10 |miepiTan MHUH(B4-G7) -
MakcEMAIbHA KLIBKICTE |
11 (3a migpiTan MAKCB4-G7)
KiTbkicTh MAKCAMAILHAX ‘ .
12 |oponaxie | CHETECJIH{B4:G7."60"

Puc. 2.24. ®parMeHT niapaxyHKy 3a JO0IOMOT0r0 (HopMyil

3BIT Npo Npoaaxi

KinnkicTs npogasoroe Togapy

Cepeann
M i iIki
S o Ciuens |JIroTii | Bepezens |Keitens | Tpaeens | Yepeens o
npoJaHax
TeJIesizopie
Sony | 50 | 45 | 30 | 4 | 19 | 32 | 36,17
Samsung [ 33 | 20 45 | 23 | 33 34 | 3133
Panasonic 21 | 45 | 60 | 23 | 23 30 | 33.67
LG 10 | 20 30 | 30 | 60 25 | 29,17
I
Cyma ?IpO,I.IaHBI 114 ’ 130 )
TeNeEI130PIE Monut Ha Tenesi3opH
Brecox {yv %) mpogaxy | o
Tenerizopie Sony 43 86%/ 34,629 £
MimiMannHa KiTbKICTh 32 ’ 50
mBpiTIa | 10 40 W Sony
MaxcEMaTLHEA KLILKICTE ’ 30 W Samsung
3a miepiTaa 60 20 B Panasonic
Kimexd 10
IThKICTh
0 L JRe
MAKCEMAILHEY | ’ R
npoJaKie | 2| ¥ 8 o o & «Q;“ A@QQQ

Puc. 2.25. Ilpuknan pe3ynbraTy BUKOHAHHS 3aBJIAaHHS

ITutanHs I NIATOTOBKH 0 3aXHCTY Ja00paTOPHOI po0oTH

1. SIk BCTAaHOBUTH IUMPUHY CTOBIS MO HAIIOBIIOMY B HbOMY 3HAUEHHI?
2. Yu MOXJIMBO 3MIHUTH Ta MEPEMICTUTHU JIETEHAY Ha Jiarpami?

3. SIK mOMICTUTH B JOKYMEHT PUCYHOK?
4. N1 90ro BUKOPUCTOBYIOTBCS KPYTOBI Alarpamu?
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BapianTu inauBigyajJbHUX 3aB1aHb

1. 3anoBHUTH TaOMMIIO, 3TIAHO 31 CBOIM BapiaHTOM (BBeCTHM He MeHII 8—10
psaakiB). Jani B manky tadnuil (poKu, MICALI, THI TUXHS) 000B’SI3KOBO
3aHOCHUTH 3a IOTIOMOTOK0 (PYHKIIIi "aBTO3arOBHEHHS ",

2. OdopMuTr TAONMLIO: JOJATH 3arojIOBOK, PO3TAUIyBaBIIM HOrO B LIEHTPI
Tabnuul, manky Ta0nuil BUKOHATH B Koubopl (mpudt 1 QoH) 1
HaIBKUPHAM HIPU(TOM.

3. Jlomatu Ha mouarok TaOmuii croBmeup "Ne m\n" 1 3aMOBHUTH HOro
aBTOMATUYHO.

4. TlepeiMeHyBaTH JIMCT KHUKKH 3@ 3MICTOM J1a00paTopHOi poOOTH.

5. BukoHaTH BiANOBIJHI OOUMCIIEHHS 3T1HO IHANBIAYAJIBHOTO BapiaHTy.

6. Ilpu nmoGynosi miarpamu (rpadiky) oO0B’SI3K0BO nepeadaunTH 10JaBaHHS
HAa3BH 1 MIJNNCH HA OCSIX.

7. 30epertu (Qaiint Ta 0pOPMHUTH 3BIT.

Bapianrt 1
KUIBKICTh BUTOTOBJIEHUX BUPOOIB, 1T
Bupobu : - :
Ciuenp = Jlrotuit | bepesenp Ksirenp = TpaBens = YUepseHb
Cronu 20 25 21 32 12 10
3HalTH:

1. CepenHio KUTbKICTh BUPOOIB, BATOTOBJICHHUX 3a MIBPOKY MO KOKHOMY BHPOOY.
2. 3aranbHy KIJIBKICTh BCIX BUPOOIB, BUTOTOBJIEHUX 32 KOYKEH MICSILIb.

3. Bknan (y %) nocTaBoK CTOJIIB Y 3arajibHy KUIBKICTh 33 KOKEH MICALb.

4. IToOyayBaTu KIJbLEBY Alarpamy HIOMICSYHUX MTOCTABOK yCiX BUPOOIB.

BapianT 2
, 3aranpHa cyMa 3/T1aTu 10 TojaM, IpH
dipma
| 2012 2013 2014 2015 2016
"[HTepnaiin" 3500 4000 4250 4600 5200
3HalTu:

1. 3aranbHy cyMy 3/TUIaTH KOKHOI (PIpMU 32 I SITh POKIB.

2. Cepensio cymy 3/miaté poOouux ycix QipM 3a KOXKHHHI PIK.

3. Bincotok 3/mnatu KoxHOI (pipmu 3a 2012 pik Bia CyMH 3a ITSITH POKIB.

4. I1loOynyBaTtu rpadiku 3pOCTaHHs 3/IJ1aTH HA NIANPUEMCTBAX BOPOJOBK I SITH
POKIB.
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BapianT 3

KinpKicTh MpogaHuX MyTiBOK 3@ MICSILb, IIT

Kpaina : 7

Kgsitens | TpaBeHnn \ YepseHb H Jlunens = Cepnenb = Bepecenb
['peuis 75 120 ‘ 150 ” 158 160 130
3HailTu:

1. CepenHio KUIBKICTh MYTIBOK, MPOAAHUX Y KOXKHY KpaiHy 32 HIBPOKY.

2. 3aranbHy KIJIBKICTh MYTIBOK, IPOJAAHUX 34 KOKHUMN MICSIIb.

3. Ha sixy cymy OyJ0 mpoaaHo myTiBOK y ['peltito 3a miBPOKY, SIKIIO BapTiCTh
OJIHI€l My TiBKKM CTaHOBUTH 5508.

4. IloOyayBatu ricrorpamy peasizauii MyTIBOK B YKa3aHi KpaiHu.

BapianT 4
KinpkicTe BU100yTOr0 OpUraioro Byrijuis 3a THKACHb, KT
bpurana : ) >
[lTonenutok = BiBTOpOK Cepena UYersep [T’ aranus
IBanoBa 5000 4500 3200 4000 3500
3HailTH:

1. Cymapny noOudy BYT1/UIs BCIX OpUTraj 3a KOKHUN JE€HB HEALII.

2. CepeHIO KUIBKICTB BYIJIS, SIKE BUI0OYBA€ETHCS KOKHOK OPUrafioro 3a THXK/AEHb.

3. Bkiag Opuraau [BaHoBa (y %) B 3arajibHy 100M4y 32 KOKHUI I€Hb HEMLIL.
4. I1oOynyBaTu KpyroBi JlarpamMmy MOJEHHOrO BUAOOYTKY BYTULISL.

Bapianr 5
, KinpkicTe nepeBe3eHnx nacaxupin
Micrto .
Kosreny | Jlucroman = I'pyneHb CiueHb Jrotuit
Kuis 560 500 620 650 570
3HaiTu:

1. 3aranbHy KUIBKICTB MACAKUPIB, MEPEBE3CHUX O KOKHOIO MICTA.

2. BapricTs npoganux kBUTKIB y KuiB 3a miBpoky (11iHa 0THOrO KBUTKA 278 TpH).

3. CepenHIo KUIBKICTh YCIX KBUTKIB 32 KOYKHHUI MICSILIb.
4. IToOyayBatu JiHIYaTy AiarpaMy 3pOoCTaHHs MIEPEBE3EHb B yKa3aHi MICTa.

Bapiant 6
Hasga Pexsiamuuit yac po60TH pamgiocTaHiii, roa
pamioctaHmii  Ciuenp | Jlrotmit  Bepesens = Ksiten» | Tpasenn = UepBeHb
"ITA" 65 63 68 61 70 62
3HalTu:

1. MiHiManbHAl 9ac peKIaMy 3a MOTOYHMN PIK U1 KOXKHOI PaaloCTaHIi.
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2. CyMy peKJIaMHOI0 4acy 3a KO>KHUN MICSIb, a TAKOXK 3a MIBPOKY.
3. Bknag (y %) pamnioctaniii "JIA" B 3arajibHUi peKJTaMHUN Yac 3a MICSLISIMH.
4. IToOyayBatu ricrorpamy po3noAuTy peKjIaMHOIr0 4acy Ha paaioCTaHIIisX.

Bapiant 7

IpizBuiie OtpumaHa cyMa BiJl TPOJIaXKy TOBApIB 3a MiCSIlb, TPH
nponasus | Jlunens Cepnenb |Bepecens | XXosrenb Jluctonan I'pynens
ITerpos = 60000 | 65000 48000 42000 36000 68000

3HaNTH:

1. CymMy Bia npoAa)<y TOBapiB yciMa MPOAABLSAMU 34 KOYKHHUIA MICSIIb.

2. CepenHIO CyMy BIJ MPOAaXKy TOBapiB KOKHUM MPOJABIEM 32 MIBPOKY.
3. 3apnnary IleTrpoBa 3a rpyAeHs, SKIIO BiH OTpUMYE 8% B TPOAAXKIB.
4. IToOyayBaTu KpyroBi JlarpaMu NpoAaXKiB KO)KHUM MPOJABLEM.

Bapianr 8
KinpkicTh Hapomunocs y 2016 porii, HeMOBJIAT
Paiton  HacenenHs y [ T u
2015 poui I kBapranm | 2 kBapranm | 3 kBaprayn | 4 KBapraiu
Kuigchkmii 25000 o1 | 99 120 | 100

SHaANUTH;

1. 3aranpHy KIJbKICTh HAPOKEHNX 32 KOXKHUN KBapTall.

2. CepenHIO KUIBKICTh HAPODKEHUX 32 PaliOHAMH.

3. I1pupict HaceneHHns (y %) 3a paiioHaMU.

4. TToObyayBatu ricrorpamy 3pocTaHHsl HApoKeHHs aitedt y 2016 poui 3a
KOYKHUM PaiiOHOM.

BapianTt 9
Hazga KinbKicTh peanizoBaHOr0 TOBAPY 3a NOTOYHUI THXKIEHB, IIIT
MarasuHa | [Tonenimok = BiBTOpok Cepena YetBep [T aTHALS
"bictpo" 1200 1250 1420 1400 2000
3HaliTH:

1. 3aranbHy CyMy BiJl peastizallii BCiX TOBapiB 3a KOKEH J€Hb MOTOYHOTO THKHS.

2. MiHiMaJibHMIA 00CsT peanizamii KOKHUM Mara3uHoOM 3a TUKICHb.
3. CepenHIO KUTBKICTh peai3allii KO)KHUM Mara3uHoM 3a TUXKICHb.
4. IToOymyBatu rictorpamy o0csry peaizamii KO>KHUM Mara3nHOM.
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Bapianr 10

Dixi KiJIpKiCTh KOHTPAKTIB y MOTOYHOMY POLI, IIT
unanm » :
Ciuenp | Jlrotmit | bepesenb = Kgirenb = TpaBenb | UepBeHb
"Hoga" 10 9 11 10 5 3
3HalTH:

1. 3aranpHy KIJBKICTh KOHTPAKTIB 7151 BCIX (P1IPM 32 KOKHHIA MICSIIb.

2. CepenHIo KUIBKICTh KOHTPAKTIB 32 MIBPOKY AJISL KOKHOI (D1PMH.

3. Bknan (y %) xontpaxTtiB ¢uiii "HoBa" B 3araibHy KUIbKICTh BCIX KOHTPAKTIB.
4. IToOyayBaTu KIIbLIEBY AlarpaMy KOHTPAKTIB, K1 OyJid YKJIaaeH1 (QUIISIMH.

BapianT 11
Ipiseume = KinbKiCTh feTaneil, BATOTOBNEHAX 3 IOTOYHHIA TYIKICHS, LT
poGiThuka | TMomemimok = Bisropox =~ Cepema | Uetsep | ITUsreuus
[BaHOB 12 15 16 | 16 10
3HailTu:

1. 3arajibHy KUJIBKICTh I€TAJIEH, BATOTOBICHHUX 3a KOJKHUN JI€EHb HEILII.

2. MakcuManbHy KUIBKICTb JeTaneld, BATOTOBJIEHUX POOITHUKOM 32 HEALITIO.
3. CepenHio KUIBKICTh BCIX AeTaliel, BATOTOBJIEHUX 3a KOXKHUI 1€Hb HELIL.
4. TToOynyBaty rpadik npoayKTUBHOCTI BCIX POOITHUKIB.

Bapianr 12
KinpkicTh 3ampomeHnx rocrei
I'otenb : . .
Ciuenp = Jlrotnii | bepesenr = KBiTeHb H Tpasenb | UepBeHb
"Juinpo" | 120 132 97 54 12 3
3HaiiTu:

1. 3aranbHe YKCIIO 3aMPOIICHUX FOCTEN 32 KOKHUIA MICSLb.

2. CepenHe 4HCIo 3aMpOoIEHNX TOCTEN Y KO)KHOMY TOTEII.

3. IlpouenT rocreii rotento "J[HIMpo" B KO)KHOMY MICAIlI TOTOYHOTO POKY.
4. IToOyayBatu ricrorpamy KuUTbKOCTI TOCTEM 32 MIBPOKY.

BapianT 13
Mapka Bapricts [Tpomano aBTo 3a 4 KkBapTas, T
aBTOMOOLIS | aBTOMOOUIA, IpH|  JKOBTEHB Jlucronan ['pyIeHs
"BMW" 1005000 8 8 11
3HaWTH:

1. KiibKicTh MpoJaHUX aBTOMOO1TIB KOYKHOT MAapKu 3a KBapTaJl.
2. Bupyuky BiJ Mpoaaxy BCIX aBTOMOOLIIB 32 KOKHHIA MICALb.
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3. CepenHio KUIbKICTh MPOJAHUX aBTOMOOLUTIB 3@ KOKHUIN MICSIIb.
4. IloOymyBaTu ricTorpamy mpoaa)xy aBTOMOOUTIB 32 KOXKHUH Micslb 4

KBapTamy.

BapianT 14

[Tpi3BuLe He 3’gBUBCS 3 HEMOBAXKHOT TPUYMHU, JHIB

CTyACHTA ] cemectp |2 cemecTp 3 cemecTp 4 cemecTp 5 cemecTp 6 ceMecTp
[leTpos 10 8 24 28 20 16

3HalTu:

1. CepenHro KUIbKICTh MPOMYIIEHUX 3aHITh KOKHUM CTYJACHTOM 3a BECh 4Yac.

2. 3aranbHy KIJIBKICTh MPOMYIIEHUX 3aHATh BCIMA CTYJCHTAMU 32 KOKHUIA
ceMecTp.

3. KiibKiCTh MaKCUMAaJIbHUX MPOIYCKIB 3aHATh CTYICHTAMH Y KOKHOMY
CEMECTPI.

4. IToOyayBaTu KpyroBi JlarpaMu NPOMYCKIB 3aHATh KOKHUM CTYACHTOM.

Bapianrt 15

Bupano no3uk y poui, TuC. TpH
2012 2013 2014 2015 2016
"Tpusar’ = 20 35 56 70 120

Hazpa 6anky

3HailTH:
1. 3aranbHy CyMy BHJIAHUX MO3UK 34 KOXKHUIA PIK.
2. Cymy Mo3UK, BUJAHUX KOKHUM OAaHKOM 32 I’ SITh POKIB.
3. Bknag (y %) B 3arajibHy CyMy MO3UK, BUAaHUX OaHkoM "[IpuBar" 3a KOKHUM
pIK.
4. IToOyayBaTu KIIbLIEBY Alarpamy BCIX BUIAHUX MO3UK.

BapianT 16
r KUIbKICTh KHWKOK, MPOJAHUX 3a MICSLb Y 2 MIBpIYYl, [T
ay3pb ‘
Y | Jlunens ‘ Ceprierp | Bepecenb \ JKoBtens Jlucroman ‘ I'pynens
Exomomika 20 | 25 48 | 25 24 | 28
3HalTu:

1. 3aranbHy KIJIBKICTh MPOAAHUX KHUT 32 KOKHUIA MICALb 2 — IO MIBPIYYSL.

2. CepenHIo KUIBKICTh MPOJAHUX KHHT 33 KO>KHUHN MICSALb 2 — IO MIBPIYYsL.

3. Yactky (y %) B1O IPOJaKy KHUT 3 EKOHOMIKH 32 KO>KHUI Micslb 2 —TO
HIBpIYYS.

4. IToOyayBaTyu Kpyrosi aiarpamMmu MpoAaKiB KHIKOK Y KOKHIHM raiyssi.

31
© [llesuenxo I0.0., Kageopa cucmemnozo ananisy i ynpagninus, J[IBH3 «HI'V», 2017



JlaGopaTopna pobora 3

Tema poOoTH: po3B’SI30K CUCTEM JIIHIHHUX PIBHSHB y cepenoBuili Microsoft
Excel, pobora 3 maTpunsamu.

Meta po0oTH: HaOYTTS HABUYOK PO3B’SI3aHHS CUCTEM JIIHIMHUX anreOpaiyHux
PIBHSIHb 1 BAKOHAHHS 1 3 MaTpuisiMu 3acodamu nporpamu Microsoft Excel.

IocaixoBHICTE BUKOHAHHS POOOTH

1. OmnparroBanHst HEOOX1THOTO TEOPETUYHOTO MaTEPlaLy
2. BukoHaHHS poOOTH 3r1HO 3 IHIAMBIAYAIILHUM BapIaHTOM.
3.  CkianaHHs 3BITY, SKUI MAa€ MICTUTH:
- HOMEp Ta TeMy poOoTH;
- TIOCTAHOBKY 1H/IMBITYaJbHOTO 3aB/JIAHHS,
- omucaHHs ocHOBHUX (pyHKIi# Microsoft Excel, siki
BUKOPHCTOBYBAJIUCS M1J] YaC BUKOHAHHS 3aBJIaHHS;
- MEPEBIPKY 3HAWIECHUX 3HAYECHb 3MIHHUX CUCTEMU,
- OTpUMaHI pe3yJIbTaT! MOJAaTH y BUIJISAL KOMIN €KpaHa JIUCTIB.

Teoperu4uni BizomocTi

[TonepeaHbO 3raiaeMo AESKI BIIOMOCTI 3 KypCy BHILOI MATEMATUKH, HEOOXI1IHI
JUTsl BAKOHAHHS 1i€i 1abopaTtopHOi poOOTH.

Po3B’s130K cucTem JIHIHHUX ajareOpaiYHuX piBHSAHD
Maemo cucteMy JIiHIHHAX anreOpaiuHuX pIBHSAHb BUTIISY:
Q1% T QuaXg + T Ay Xy = Dy
az-lxl + azzxz + -+ aann — bz;

Ap1Xq T QpoXe + =+ Qpp Xy = bn.
{0 cucTeMy MOXKHA TTOAATH B MaTpuuHOMY BHsiai AX = b, e

all alz LR aln

g1 Qg «culop L .
A= — MaTpuULsl KOEQIIIEHTIB CUCTEMU PIBHSHb;,

Op1 Opz  «--Upp
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X2 ) bz
X = — BEKTOp HeBigoMuX; b = — BEKTOp MpaBUX YaCTHH.
Xn Dy

[Ipn BuKOHaHHI JIAOOPATOPHOi POOOTH CHUCTEMY JIIHIMHUX aireOpaidHux
PIBHSIHb HEOOXITHO PO3B’SI3yBaTH METOJIOM 3BOPOTHOI Marpuil 1 MetogoM Kpamepa.

Memoo 36o0pomnoi mampuyi

CucreMy iHIHUX anreOpaidyHux piBHSHE AX = b TOMHOXHMO 37TiBa Ha
MaTPHIIO, sIKa € 3BOPOTHOKO Juist MaTpuili A. Cructema piBHSHB Oy /1€ MATH BUTJIS

A'AX = A7'b, EX = A'b (E - opmanusa MaTpus).

: -1
TakuM 9HHOM, BEKTOP HEBIIOMUX 00UMCIIOETHCS 3a hopmynoro X =A™ *b.

Memoo Kpamepa

VY 1poMy BUMAAKY HEBIAOMI X7, X2, ... , X;,; OOUHCIIIOKOTHCA 32 POPMYIIOIO

xp = 4;/4,i=1, ... ,n,

ne / — BU3HAYHUK MaTpuIli A;
/; — BU3HAYHHUKU MATPHIb, IKi OTPUMAHI 3 MATPUILl A IUIIXOM 3aMiHH
i-ro cToBMILI MaTpuili 4 BEKTOpoM b.

OcHoBHI (pyHKIIIT py poOOTI 3 MATPUILISIMU Ta €TalM BUKOHAHHS J1Ta00paTOPHOI
poOOTH PO3IIISIHEMO Ha MPUKIAIIL.

Hpmc.ﬂazm BHKOHAHHA 3aBJaHb

3BEpHITh yBAary Ha O0COOJHMBICTH POOOTHM 3 MaTpuYHUMHU (QopMmyiamu B
cepenouii MS Excel: He0OX1qHO momepeAHbO BUIAUISTHA KIIITUHKU, B SIKUX Oyne
30epiraTucs pe3yJpTar, MOTIM BBECTH (OPMYITy, 1 MICAS OTPUMAHHS PE3yJbTaTry B
ONHIA KIITUHII TNEPEeTBOPUTH MOro OO0 MATPUYHOTO BUIVISAY, HATHUCHYBLIH
onHoyacHo komOiHanito knasim F2 ta Ctrl + Shift + Enter.

Ipukaan 3.1. Po3B’s13yBaHHs CUCTEMHU PIBHSIHb METOAOM 3BOPOTHOI MaTpuIll

dxy — 2Xo + %5 — Ay = 3,
e — Xt % — %=1,
3x) —xq +x, = —3;
2x, + 2x, — 2x5 — 12x, = —6.
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Poss’a30k
Martpuns koe(inieHTIiB A 1 BEKTOP KOE(ILIEHTIB b OyAyTh MAaTH TaKAW BUTIISAL;

4 —2 1 —4 3
{7 -1 1 11, (1
85 2. @ -1 1 gAdes -,
F ¥ 9 3 —6

YBenemo 1l 1adi Ha ucT podouoi kamxkkr Microsoft Excel (puc. 3.1)

A A | e ] c | o E F LG L[

1 T
El a2 N 3|
5] - 7 N o .
4| 3 of A 1 3|

5 2 2l 2 12 -6

6 | | | | | |

Puc. 3.1. ®parment yBeneHHs MaTpulll 4 1 BEKTOpY b

VY HamoMy BUMNAAKy Marpuls A 3HAXOIUThCS B KiiTuHKax B2:ES, a BekTop
b B xmtuakax H2:HS5. JIns po3p’s3aHHS CHCTEMH PIBHSHb METOJOM 3BOPOTHOI
MaTpHulll HEOOXITHO CHOYaTKy OOYMCIUTU MATPUIIO0, 3BOPOTHY A0 Marpuii 4. [ns
ObOr0 CIOYaTKy BHAUIAMO YBeCh Aiana30H KJITHHOK, ¢ Oyae 3HaXOAUTHCS
3BopoTHa Marpuus (kmituHka B8:E11), nomaemo maremarnuny ¢yskunito MOBP
(MINVERSE) (ouB. puc. 3.2) 1 B AlaJlOrOBOMY BIKHI 3allOBHHMO I10JI€ BBEIEHHS
"MacuB" (muB. puc. 3.3). Ile mosie MOBUHHO MICTUTH Alama30H KIITUHOK, B SKOMY
30epiraeThCs BXi/IHA MATPULS 4 — B HAIIOMY BUMAJAKY 1€ kimituaku B2:ES.

. 2
MacTep dyHKUMEA - war 1 132 :
Mowmae dyHkLm:
BEEOMTE KPETHOE ONWGEHWE AEHCTEMA, KOTOPOE HYAHG HaidTi1
EBINOAHMTE, M HEHMMTE KHONKY “HafiTI"

KaTeropma:

MaTemaTiieame Izl

BoibepuTe diyHKLMIo:

A
MOMPEL
MY NETUHOM
MYMHOMC [:
HEYET
HOA
HOK v
MOBP{naccuB)

BozspawaeT ohpatHyo MaTpuUy (MaTPpKUa ¥PaHMTCR B Macoiee),

Cnpaeksa No sTok [t} | oK | | OTmeHa |

Puc. 3.2. Bikno ¢yskuii MOBP nmist 3Hax0/0KeHHS 3BOPOTHOT MaTpHI
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f AprymeHThl GYHKLUNK ?
MOEP

Maccne G| = {4254 7-11-105;0,- 110225

{-0,121951219512195;0,170731707...
BozepawaeT ofpaTHYO MaTPHMLY (METPHUE ¥PEHWTCA B MaCMBE).

MacoB  YWMCNOEDH MACME C PAEHEIM KONMYECTEOM CTPOK. W cTonbucs, mbo Ananasod
N Matdie.

SHaveHwe: -0,12135172

Cnpaeka no sTok It} | oK | | OTmeHa |

Puc. 3.3. BikHo BBeneHHs aprymenTiB pynkuii MOBP

Sxmo none "MacuB" 3amoBHEHe, MoO)kHa HatucHyTH kHomky OK. Jlami
HaTUCKAEMO 0JHO4YACHO KoMmOiHaito kiasim Ctrl + Shift + Enter. ITicas usoro mu
OTPUMAEMO HOBI JaHi, 110 300paxeHi Ha puc. 3.4.

| MOEP ~ (> X ¥ f| =MOBP(RZ:ES)
[4] A& [ e ] c o [ ] ¢ ] & H
1 | \ \ | \ \
E) a 2 1 3
By 7 1 1 1 - 1
4] 3 of 1 1 -3
5 2 ol o -6
6 | | | | \ | |
7 l \ \ \ | \
8| [ -0,122] 0,1707] 0,122] -0,037 |
O N =moep{B2:E5) | 0,2135] -0,366 |
10| {MOBP{maccus) |0,829| 0,0488 \
1 0,195/ -0,073] -0,195] 0,1585 \

Puc. 3.4. ®parmeHT oTpuMaHHs 3BOPOTHOI Marpuii A(-/)

Tenep HEOOXIAHO MOMHOXUTH OTPUMAHy 3BOPOTHY MATpPUILII0O HA BEKTOP b.
JIJisl bOTO BUAUTAMO J1ana3oH KIITHHOK i 30€piraHHs pe3yJIbTyHUYoro BEKTOpY,
Hanpukiaan kmtuakn K8:K11, 1 3BepHeMocs o Maiictpa (QyHKOIH, 1 B Kareropii
"Maremaruuni" BubGepemo ¢yHkuiro MYMHOXK (MMULT) (puc. 3.5), ska
MPU3HAYECHA JJ11 MHOKEHHSI MATPHULb.

AprymMeHThl GyHKLMI ? “
MYMHOHC
Macansl | = {0,171951719512195;0,170731707...
Macoie? |H2:H5 = {3:1:-3:6}

i = {-0,3414634149634146:-1,41463414...
BozEpallaeT MaTPMYHOE NPOUMEEEAeHME ABYY MBCOOMECE; PEIYETAT MMEET TO ME UMCNO CTPOK, UTO W NEPELIA
MECOME, M TO He HMEno cTonBLos, HTo M ETopok MacaiE.

Macowel nepewii M3 NEPEMHOKEEMbIN MACOIE0E, UMCND CToNBLUOE B HEM JOJTHHO
PREHATECA YMCTY CTPOK EQ ETOPOM MacoiEe,

SHaqenme: 0,34

Crpsexa no sToi 10} | QK | | OTMeHa |

Puc. 3.5. BikHo ¢yHKu1i st MHOKeHHS Matpuilte MY MHOXK
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Harapgaemo, mo MHOKEHHsS MaTpullb BiIOYBAeTbCsd 3a MPABHJIOM DSJIOK Ha
CTOBIELb, TOOTO MATPULI0O 4 MOXKHA MOMHOKHTH HAa MATpPULI0 B TUIBKHM B TOMY
BUNAJIKY, SKIIO KUIBKICTH CTOBIIIB MATPULl A TOPIBHIOE KUIBKOCTI PSIIKIB MaTpPULI
B. KpiM TOro, npu MHOKEHHI MaTpUllb BOKIMBHUNA MOPSIOK CIIBMHOXHHKIB, TOOTO
AB + BA.

Beenemo B mone "Macusl" 1 "MacuB2" (puc. 3.5) BIANOBIAHI Alama3oHU
kinituHoK B8:E11 (3BopoTHa mMatpwuiis) 1 H2:HS (BekTop BiibHUX Koe]iieHTIB b ). |
100 OTPUMATHU Y Pe3yJIbTaTl OmNepallii BEKTOP HEBIAOMUX X, HEOOX1THO CKOPUCTATHUCS
dopmynoro MacuiB, TOOTO HatucHyTH OK, a morom komOiHamiro kimasim F2 ta
onHoyacHo Ctrl + Shift + Enter. Pe3ynerar BHKOHaHHsS omnepaiii MHOKEHHS
MaTpHLb 300paXxeHnii Ha puc. 3.6.

4 A | el c| o | | F | @ A
1 | | | | | 1 1 | \ |
2 | 4 -2 -4 3 \ i
Bl L 7 -1 1 -1 b= 1 \ |
a 3 o 1 -3 \ |
5| 2 T -6 | ln
6 | | | | | 1 t | | |
7 | | | | | 1 ; | | |
B8 -0,122| 0,1707| 0,122| -0,037 -0,34] \ |
9 apape | oL22] 07073) 0,2155) -0,366 xe  |ZMYMHOMR(BS:E11;H2:H5)

10 -0,171| 0,439| -0,829( 0,0488 [MYMHD}K(MECCHB1; Maccle?) ]
11 0,195| -0,073| -0,195| 0,1585 0,15| 1 |
12| [ N 1 1 I I |

Puc. 3.6. Burmsan pe3ynbrary MHOKEHHsI MacuBiB A(-1) 1 b

Jliis Toro mo0 mepeBipuTH, Y4 BIPHO PO3B’3aHa CUCTEMA PIBHIHb, HEOOXIIHO
MIOMHOKUTH MaTpUIlt0 4 Ha BEKTOP X 1 OTPUMATU B Pe3yJbTari BeKTop b (puc. 3.7).
MHokeHHs 3a1iCHI0OEThCs 32 gonoMoror QyHkmii "=MYMHOX(B2:ES;H8:H11)",
MIPUKIIA]] BAKOHAHHS AKOi OyJI0 HaBEIEHO BULIE.

|4 A | e[| c ] b E | F] & H | T
1 | | l |
2] a2 1 - 3 3
5 /.. ! -1 b 1 _ 1
4 3 0 -1 1 -3 Mepesipra -3
5 2 2 2 12 -6 -6
6 |

7

8| -0,122| 0,1707| 0,12195| -0,037 -0,34

9| ppaye [oL22] 07073] 0,21551) -0,366 N 1,41

10 -0,171] 0,433] -0,8293] 0,0488 2,12

11 0,195| -0,073| -0,1951] 0,1585 0,15

o [ [ [ |

Puc. 3.7. ®parmeHT nucrta Jyisi IEPEBIPKU OTPUMAHUX PE3YIBTATIB PO3B’A3KY
CUCTEMH PIBHSIHb METOJOM 3BOPOTHOI MaTpPHIIi
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Hpuknan 3.2. Po3p’a3aHHa cuctemu piBHAHB (mpukian 3.1) metomom Kpamepa

Beenemo marpuiro 4 i Bektop b Ha pobdounit nuct. Kpim Toro, cdopmyemo
JOTHPHU JonoMixkHi Marpui (41 — A4), 3aMIHIOFOYN TIOCTIIOBHO CTOBIIII MaTpHIl A
Ha cTOBIEIb BekTopa b (puc. 3.8).

L | | 1 | | | | |

18 |Meron Kpamepa | | | | B
19 a -2 | - 3 B
20| FE 1 - 1
21 3 0 -1 1 -3

22 7 2 2 1 5

23 B

24 B
25| 3 iz ] a 8] 1 4
Es L. 1| 1 - 7l A Al
27 3 0 1 1 3 R

28 & 2 2 1z 2l 8] 2 1]

29 _
30} a 2 3 N
EE1 . 71 1 e A al A ]
32 3 0 -3 1 R

33 2 2 6 12 2 2 o e

Puc. 3.8. ®parmeHT popmMyBaHHS JOMOMBKHUAX MATPULb 3a MeToaoM Kpamepa

JIs MoAabIIOro Po3B’ 3Ky HEOOXiTHO OOUYMCIUTA BH3HAYHUK MaTpHili A 3a
nornomoroto  ¢yukuii MOIIPEJN (MDETERM) 3 xareropii "Maremaruusi'.
Bcranopumo kypcop B kmithHKy E35 1 goGaBuMo BIANOBIOAHY (popmyity
"=MOIIPE/(B19:E22)" (puc. 3.9). [lns oOuuciaeHHs IOMOMI)XKHMUX BHU3HAYHUKIB
d2 — d4 nonoMi>kHUX MaTtpullb A/— A4 BBeaeMO Takl GOPMYJIH Y HACTYITHI KIIITUHKU:
E36=MOIIPE/I(B25:E28), E37=MOIIPE]](H25:K28), E38=MOIIPE/I(B30:E33),
E35=MOITPE/](H30:K33), me aprymeHnTamu (QYHKUOII € [Olana30Hd KIITHHOK
BIIMOBIIHAX AONOMIKHUX MAaTpulp A1 — A4.

18 |MeTon Kpamepa | | |

19| I | a4 3

0] 71 i oal

| 3 0 -1 |l -3

22 2 2 2 1 -6

23

24 -

25| N N 4 ] -
Be| L. 1 | 7 ]
27| 3 0 -1 | EEE
28 -6 2 2] 12 2l 8 2 12
29 D

30| a 2 [ 4] 2] 1 3
By . I il af | L. 71 ] 1 1
32| 3 0 -3 | 3l o 1] 3
33 2 2 6] 1] 2l 2] 2| e
34 i \

35 =MONPE[(B19:E22)

36 __d{ MONPEA(uacaus) |

37 d2= | 116

38 d3= | -174

39 da= | 12

e, I i

Puc. 3.9. ®parmeHT 00UMCIICHHS BU3HAYHUKIB MaTpuLb 4 — A4
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B pesynbrari B kiituHii E35 30epiraerbes rosioBHUI BUSHAUHUK Martpuil A4
(muB. puc. 3.9), a B knituHKax E36:E39 nonomikH1 BU3HAYHUKKU MaTpulb A/ — A4.

Jlami juist 3HAXOJKEHHS HEBIIOMUX CHUCTEMH X; — Xy HEOOXIJIHO MOILIUTU
MOCITIIOBHO JOTIOMDKHI BU3HAYHUKHU Ha TOJOBHMIA BU3HAYHUK. JIJIsT OOUMCICHHS X
(xmituaka H35) BeBememo ¢opmyny "=E36/$E$35" 1 ckopucTaBmmCh METOAOM
"aBTO3aMOBHEHHA" CKOMitOeMO 110 Gopmyny B kmiTuHkd H36:H38 s BuzHaueHHS
3MIHHHX X;— X4 OOOB’A3KOBO BUKOHAEMO MEPEBIPKY OTPUMAHUX 3Ha4eHb (puc. 3.10)
3a ponomororo (pynkuii "=MYMHOX(B19:E22;H36:H39)". V pe3ynbrari 6auumo,
10 OTPUMAaHMIA pe3yJIbTaT CIIBMAAAE 3 METOAOM 3BOPOTHOI MaTpui (AuB. puc. 3.7).

E MeTton Kpamepa | \ | | | \ \ |

19| a -2 ] 4 3

0] 7 1 ] - 1

21 3 o] -1 1 -3

22 2 2l 2 12 -6

23 \ l \ | l | \ \

24 \ i \ ) i f \ \

25| 3 3 NI a 3 1 -4
26|, 1 -1 ] . 7 1 1
27 -3 of 1 1 3 -3 -1 1
28 6 2l 2 12 2 -6 2 12
29 v \ \ | \ \ | |
30 a -2 3 -4 a -2 3
31 7 -1 1 g 7 -1 1

32 3 of -3 1 3 0 1 -3
33 2 2l 8 12 2 2 2 -6|
324 ‘ | ' | \ \ \ | |
35 = | 82 i \ | \ | |
36| di= 28 =E36/BES35 2
37| d2= 115 - 1,41 Nepe 1|
38| d3= | -174 2,12 BipKa -3
39| da= 12 0,15 6|

Puc. 3.10. Burnsin pe3ynbratiB po3B’si3aHHS CUCTEMU PIBHSIHBb MeToA0M Kpamepa
Hpukaaa 3.3. i Hag MarpunsaMu

OO6uucnutu Matpuirro 3a popmynoro C =24 — AB + B.

3 2 =1 0 3 =1
A=|0 -1 2 ;=2 -1 2
B 7 1 —a 1 4

Iocnioosnicms euxonanms

Beenemo mani Ha nuct (B kiiTuHKax B1:D3 po3ramoByerbes matpuist 4, a B
krituakax HI1:J3 wmarpunsg B). Crnoyarky BHKOHAEMO [II0 TEPEMHOXKEHHS 24,
CKOpPHMCTABIIMCH (POPMYJIOK TIOMHOKEHHS KOXKHOIO e€jleMeHTa Marpuui A4 Ha
KOHCTaHTy, ToOTO Bomumo (opmyny "=B1:D3*2" u 000B’S3k0BO I BBOAY
(dopMynu MacuBiB BUKOPUCTOBYeEMO komOiHamito kiasim F2 1 Ctrl + Shift + Enter.
Jlaimi BHKOHAEMO MHOXEHHS Marpuillb A™*B, CKOPUCTABIIUCH TiIbKH (YHKIIIEO
"=MYMHOX(B1:D3;H1:J3)". Tlotim ans BukoHaHHs niif 24 - AB 1 OCTaHHBOI
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omepauii C = 24 — AB + B BUKOPHCTOBYEMO 3BHYAiHI omepaiii J0JaBaHHS 1
BiHIMaHHA (IuB. puc. 3.11).

Tinbkn mam’saTaiiTe, 0 KOXEH pa3 HEOOXIAHO CMOYATKY BUAUISATH J1ama30H
KIIITUHOK, A€ OyAe 3HaXOOUTHCA pPEe3yibTaT oOmepanii Haj MaTpPULSIMU, BBECTH
(dopmyny a HOTiM OAHOYACHO HaTuCHYTU KoMmOiHamito Ctrl + Shift + Enter.

4] A B | c | o | e [F]l & | H | 1t [ 3 |k
1| 3 2l 1 T
2| A= ] 2 B= o] 4 2

3 si 7 1 B

a | \ | | | | -
5 | 6] 4 -2 7] e -3
5| 2a= of 2| a ag= | -8 3 6

7 10 1 2 uf 9 13

8 | | | | | || | |

=2
|9 | Lo pp [FEEDT-HST 1 AB#B | -1 | 1 | o
10| g 5| -2 w| 6] o0 |
1 1 s m 4] 8| 7
7 T R Y B

Puc. 3.11. ®parmeHT BUKOHAHHS A1i HAJ MATPULSAMHA (KPOK 32 KPOKOM)

Kpim Toro, B crpiuni Gpopmyn pododoro jsucta (aus. puc. 3.12) 300pakeHOro
K MOYKHA OOYMCIIUTH MATPHULIO 32 IOTIOMOIOK0 OTHOTO BHpa3y. 3BepHITh yBary, 110
GopMynM  MacWBIB  TO3HAYAIOTHCS 3  BUKOPUCTAHHSAM  (QITypHHUX  JIy’KOK
{=(2*B1:D3) - MYMHOX(B1:D3;H1:J3)+H1:J3}.

SIK1mo X BaM HEOOXIAHO 3MIHUTH (POpMYJTy MACUBIB, TO HEOOXITHO CIOYATKY
VBIATH B penaryBaHHs (GopMyJH (3a JOMOMOIOK CTpiuku Gopmyna abo knasima F2),
3M1CHUTH HEOOXITHI 3M1HU 1 HanpuKiHI HaTUCHYTH Kinasim Ctrl + Shift + Enter.

E14 - (‘ I |{={2*B1:D3)-w1yMHom{Bl:Da;H1:13}+H1:J3}

A A B C o} E F G H 1 ] K
§19| 3 2 -1 0 3 -1
28| A= ] -1 2 B= 2 -1 2

3 3 7 1 -3 1 4

1 | |
&) 5] 4 -2 7 -3
6| 2A= 0 -2 4 AB= -8 3 B

7 10 14 2 11 13

8 | | | | | |

C=2A-

&) AR -1 -2 1 AB+BE -1 1 0
| 10 | 8 -5 -2 10 -b 0

11 -1 5 -11 -4 ] -7

12 l |
| 13 | Ondiero GopMynoe

14 C=2A-( -1 1 0

15 AB+B 10 -b 0

16 -4 & ¥

17 | J [ |

Puc. 3.12. Burnsan nucta 3 pe3ynbTaTraMy BUKOHAHHS 11l HaJ MaTPULISIMA
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IuTaHHs QJI9 NIATOTOBKH /10 3aXHCTY JIAa00paTOpHOT podoTH

.

Slka koMO1HaIIIs KIaBIl BUKOPUCTOBYETHCS JUIsl BBEACHHS (DOPMYJIM MACHBIB?
SIKkuit CUMBOJI CJTiJ] TIOCTABUTH MIXK CYMIKHUMM J1aa30HaMU KIITHHOK?
Hagenite (popmyny uist 0OUMCIIEHHS PI3HULI Ta MHO>KEHHS MATPHLIb.

SIkuii CUMBOJI CJTiJT TOCTABUTH Mi>K HECYMDKHUMM Jliaria30HaMH KITITUHOK?

BapianTu inauBigyabHUX 3aBIaHb

1. Po3B’si3atu cuctemy piBHSHL MeToAoM Kpamepa Ta 3a AOMOMOrOK METOTY
3BOPOTHOI Marpuui (Tadmn. 3.1, 3apnanns 1). OO0B’I3K0BO BUKOHATH NEPEBIPKY

OTPUMAHMX PE3YJIbTATIB.

2. Ha iHmomy nucTi BUKOHATH i HaJ MaTPUISIMU JABOMA Coco0aMu — KpOK 3a
KpPOKOM Ta 3a JIonomorow ojHiei Gopmynu (tabn. 3.1, 3aBmaHHs 2).
OO00B’s13K0BO OPIBHANTE OTPUMAHI PE3YJIbTATH.

3. 30epertu (Qaiin Ta 0pOpPMUTH 3BIT.

Tabmuns 3.1
No 3aBnanHs 1 3aB1aHHs 2
1 x; + 5x, + 3x3 — 4x, = 20 AB —2(A+B)A
3% +x, —2%3=9 2 1 -1 2 -1 0
3xs —bxs =1 3 1 -2 1 3 -1
2 x—2y+3z=6 A2 —(A+B)—(A—3B)
{2x+3y4z=16 p (4 5 6)5 (0 — 2)
T Y ={-1 0 3 ={1 0 -2
3x —2y—bz=12 1 % A % 1 B
3 2X1— X3 +x3—x, =1 (A+ B)A— B(2A4—3B)
2X; — X — 3%, — 2 1 3 % 4 11 3
3%, — Xy + X =—3 A=(2 3 5)3:(1 6 1)
2%+ 2x, — 2x3 + bx, = —6 1 4 -1 2 2 16
Sx+y+2z=29 2 5 -1 1 -20
S e == D A=10 2 1 |B={1 0 2
Y 10 1 0 0 3
5 Aoy Wy — Ry, =1 2A — (A% + B)B?
3x, — 2x3 + 4x, = 12 A=(2 1 —2)B=(4 10 1)
&+ — g — Iy =10 0 1 -1 2 4 -5
6 3 Sap. 1 il (2A—B)(3A+ B) — 24B
Bt | (i 0e(3 1 )
Zx+ Ty—z=8 R 3 1 -1
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[TponoBxkeHHs Taou. 3.1

Ne 3aBmannsa 1 3aBmaHHs 2
3x; —3x, + x3+4x, = -7 4 _2 0 o -3 &
3%, — 2%+ %, =—16 A= (1 ) (2 4 3)
—4x;, +x,=0 3 -2 0 0 -3 4
8 2% — X+ 3x3+ 2x, = 4 B(A+ 2B)— 3AB
3%, —x—x3+2x,=6 A= (1 —4 0) (1 0 1)
3x; =%, +3x3—x, =6 2 a 2 1
9 3x+4y+22:8 2(;4—4-3)—{-!—'128
{Zx_y_gzz_]_ (5 3 —1) (1 4 16)
. A={12 0 4 |E={-3 =2 0
x+5y+z=20 3 5 _1 5 7 9
10 2y, —6xy, + 2%, + 22, = 12 A(A* —B)—2(A+ B)B
x1+3x2+5x3+7x4=12 2 3 1 2 T 13
3%, +5x,+7x3+x,=0 A= ( i @ 4) (—1 0 5)
ol 2 -
11 Tx + 5y + 2z = 18 (A—B)*(A+ B)—5ARB
_ A={-1 0 2|B={-1 1 2
2z = —2
Gl 2 -1 0 3 -1 0
12 X +5x,=2 (2A+B)B=(A—B)
2x1—x2+3x2+2x4=4 1 —1 2 -1 0 =2
3x1—x2—x;+23’t,'4=6 A=(3 0 —2)B=(2 1 1)
13 11x+ 3y —3z=2 2(A+B)(25’ 4)
2x+5y—5z=0 : ey Pl
A=1{ 4 5 2 | B={10 1 3
xt+y+z=2 1 7 2 % A
14 dx, — 2%, +x3 —4x, = 3 3(A%2 —B?) —64AR
2¥, — X+ x3 —x, =1 4 2 1 % B 2
3%, —x3+x,=-3 A=(3 - 0)3=(5 —5 —2)
2xy+ 2%, — 2x;+ bx, = —6 0 -1 2 1 0 -1
15 2x+3y+z=1 (4> —B*)(A+B)
l x+z=0 7 2 0 0 2 3
5 5l A=(—? -5 1)3:(1 0 —2)
1 1 [ | 3 1 1
16 A(2A+B)—B(A—B)

12x+ 5y—5z=20

[1{]x—5y—32— 2
x+y+z=10

1 2 3 1 0 2
A= (—1 0 2) B = (2 3 1)
1 21 3 1 0
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JlaGopaTopHna pooora 4

Tema poGorm: crtBOpeHHs rpadikiB (QyHKUIA Ta AlarpaM HA IJIOMIUHI B
enekTpoHHux Tabnuisx Microsoft Excel.

Mera po0oTH: O3HAWOMHUTHCS 3 KOMIIOHEHTaMHM 1 omepauisMd nmoOyaoBU
rpa¢ikiB QyHKIIH HA MIOLIMHI.

IocaigoBHICTH BHKOHAHHS PO0OOTH

OnpatroBaHHs HEOOX1THOTO TEOPETUYHOTO MaTepiaiy.
BukoHaHHs poOOTH 3riIHO 3 1HIMBITyaJbHUM BapiaHTOM.
CkiagaHHs 3BITY, IKAA Ma€ MICTUTH:

- HOMEp Ta TeMy poOoTH;

- TIOCTAHOBKY 1H/MBITYaJbHOTO 3aB/JIAHHS,

- ONKC MOCIIAOBHOCTI Jii 1715 o0y n0BY rpa(ikiB CBOTO BaplaHTy 3
BU3HAUEHHSIM 00JIACTI BUBHAYEHHSI KOYKHOI (PyHKIIT,

- oTpuMaHni rpadiki pyHKUI 3 Ha3BaMHU 1 TO3HAYEHHSM OCEH MoIaTH y
BUIJIAI KoM ekpana smcTiB Microsoft Excel.

b

Teoperu4ni BitomMmocTi

3a I0MOMOTO0X0 1HCprMeHTlB eJ'IeKTpOHHOI tabnuii Microsoft Excel moxHa
CTBOPIOBATU SIK MPOCTI, TaK 1 CKIAAHI Jlarpamu, BUKOPUCTOBYHOUM JaHI poOOYOro
mucta. OCHOBHI TUIM JiarpaM Ta ONEpauiid 31 CTBOPEHHS Ta PelaryBaHHs HABEJECHI B
nabopatopHii poboTi 2.

Skio x ymoBa noOy10Bu rpadika QyHKIIii 3aaHa CUCTEMOIO PIBHSIHbB, TO IS
oOurciieHHs 3HaYeHb (yHKI1i BUKOprcTOBYHOTh (yHKI1:0 ECJIU (IF) (3HaxoauTtecs
y kareropii "Jloriuni"). J{ns nogaBanHs QyHKUii y GopMysly HATUCKAEMO Ha KHOMKY
fy, IKa 3HAXOAUTHCS OIS psaaka peaaryBanus Gopmyi (puc. 4.1).

Tagauugl | Manwerpayuu
E3 ~ € %]
A A | |E:_-rasmb q:yHKmel_
1 [ T~

Puc. 4.1 I1puknan Buknuky BikHa "Maiictep QpyHKIin"

Jloriuni (QyHKUIi HpU3HAYeHI Uil TEPEBIPKM BUKOHAHHS YMOBU abo0 Uis
nepeBipku nekimpkox ymoB. Tak, ¢ynkuis ECJIM (IF) mo3Bonsie BU3HAYMTH, YU
BUKOHYE€THCS 3a3HAYEHA YMOBA, 1 MOBEPTAE OJHE 3HAYCHHS, SKIIO YMOBA ICTHHHA, 1
IHIIE — SKIIO BOHA NOMWIKOBA. @DyHKIIS Mae€ HACTYNHHUHA CHHTAKCHUC:
= ECJ/IH (noziunuii_eupa3s;3HAYEeHHA_AKUWLO ICMUHA;3HAYCHHA_AKUWO0 NOMUTIKA).

Jlanmi po3risHEMO OCHOBHI €Tany BUKOHAHHS J1abopaTtopHOi poOOTH BKe Ha
IIPUKIIA/AX.
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Hpmc.nazm BHKOHAHHA 3aBJIaHb

Mpuknan 4.1. TTo6yaysaru rpadik ¢ynxuii  f1(x) = 3/(x — 1)% — 3/ (x — 2)2

IlocrioosHnicms 6uKOHAaHMHS

1. Buznauumo ¢ynkiuiro f7(x). s uporo B KIITUHKA A2: A22 HEOOXITHO BBECTU
3HAUEHHS ApPIyMEHTA X 3a JONOMOTO (PYHKIII "aBTO3alOBHEHHA" (OUB. PHLC.
4.2), y nanomy BUNajaky 3 kpokom 0,5. 3BUYAifHO MiJNUIIEMO CTOBMELb A,
YBIBUIM TEKCTOBY MiAKa3Ky B KIITUHKY Al. Jlam B wmituHky Bl yBogumo
TekcT f1(x), a B kiituHKy B2 popmyny "=((A2-1)*"(2/3)) — ((A2-2)*"(2/3))"
1 komiroemo ii y kimtunku B3:B22 3a nonomororo QpyHKIiii aBT03a10BHEHHSI.

2. Jlam BUAIIMMO Jlana3oH KMTUHOK (yHkuii f7(x) (xmituHkn B2:B22) 1
CKOPUCTAEMOCS MyHKTOM MeHI0 BeraBka — I'padik ans nonaBaHHs rpadiky
Ha JIUCT (OUIBII AETAIBHO PO AlarpaMu JUBITHCS JJAOOpaTOpHY poOoTy 2).

3. JInsa nmoOynoBu Kkpamie BuOparu rpagik 1 mo0 BiH OyB OUIbII BUPa3HUM I
3pO3yMITUM,  HEOOXIMHO 000B’SI3KOBO  BBECTH  KOPEKTHI  MiANUCH
TOPU3OHTAJIBHOI BiCI Kareropiit (auB. puc. 2.2), MO3HAYUTH OCI KOOPAMHAT 1
3a/1aTu HOMY BIAMOBIAHMIA 3ar0JI0BOK.

4] A B CH I O I N . A O I I I
1x f1{x) ! ‘ | | | ‘ 1 |
2 -5| -0,35738| I I | E— | i [
3 -4,5| -0,36707
7 | y = o~
4 -4 037791 || oy 1 R
5 -3,5| -0,39016 € s
y ] )
6 3| 04008 || = I
7 25 042046 || ¢ 056 I
8 -2| -0,43976 S0
S | = — == ]
5 15| 04832 || &~ !
10 -1| -0,49268| “’7"’ 0.2
1 -0,5 -0,53185 || ~
o — —H <€ + o e = s o by iy g
13 0,5| -0,68041 =02 ’
A3)  os5| -068041 || ] ,
) 1 A Y 04
15 15 0 X I
| =08
16 2 1 || = !
17| 25| oesoa| || &> o
18 3| 0,587401 L V
19 3,5 0531645 é 1
20 4| 0,492683|
21| 45| 0463202
22 5] 0,439758 : ,
¥ T

Puc. 4.2. Ilpuknan rpadika ¢pynkuii f7(x)

Mpuknan 4.2. TloGynysaru rpadik pynkuii  f2(x) = (2x2 — 6)/(x — 2).

Iocnioosnicms 6ukoHans

[Tpn moOynoBi 1poro rpagika Ciix 3BEpHYTH yBary Ha 00JIaCTh BU3HAYEHHS
¢yHkuii. B ranomy BUmaaky (QyHKLIs HE ICHYE IpU OOEpHEHHI 3HAMEHHUKA B HYJIb.
Po3s’s3yemo piBHsSHHS X — 2 # () — x # 2. Omxe, nIpH BU3HAYCHHI 3HAYCHBb
apryMeHTa ciij mam'statv, mo npu x = 2 (yHKWis He Bu3HadeHa. Ha puc. 4.3
0aumMo, 0 3HAYEHHS apryMeHTa 3anaHe 3 Kpokom 0,5, a HaBOpOTH KIITUHKU A27
(3HaYeHHA X = 2) — KITHHKA 3HaYeHH PyHKIi f2(X) TOPOXKHS 1 BUAIICHA CIPUM KOJIBOPOM.
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(4] A B < |l Ho| 1|
1 |x f2(x) ) | \ | | | \ |
| £ | -3 24 W .
3 -2,5 -1,44424
2l a2 os || 2) = (2xF—6)/(x—2)
5| -5 oamsn | )
6 | -1 1,333332 | 8 i
7 -0,5 2,2
8| o a]|° ]
9| 0,5 3,666667 |% /——\ B
10| 1 4, ]
ul s 3| e )
124 2 J/ )/ -
£ —2,5 13:_ o -f’ 5 -2 <15 4 405 0 o5 1 15 2 25 2 )
14 3 12
15| | ™ .
16 | \ x
17 | B l _ . | ol

Puc. 4.3. I'pagik ¢pynkuii f2(x)
. : Bl =22 x < 0
Hpuknan 4.3. IToGynysatu rpadik GyHKIl  f3(x) = {1+ ’
y1l4xd ==

[locnioosnicms GUKOHAHMHSL
[Tpu moOymoBi nporo rpadika ciiag BukopuctoByBatu (yukuiro FEC/IH.
Hanpuknan y wmituaui A2 (auB. puc. 4.4) 3HAXOAUTBHCS TOYATKOBE 3HAYEHHS
apryMeHTa, TOAl B KIITUHKY B2 HE0OX1HO BBECTH (OPMYITY
"=ECJIA (A2<0;(ABS(A2)*EXP(-2*A2))/(1+A2*A2),KOPEHb(1+A2*A2))"

|4 a B c D E F G H I J K

1 |x f3(x)

2 22| 21,84

3 -1,8| 15,54

a -1,6) 11,03 _
5 14 7278 | so00 o oll
6 -1,2 542 | x| . . |
7 -1 3,69 | \ 1+ 2 e X |
8 -0,8 2,42 20,00

5 0,5 148 | \ ( J1+4x2 x>0 -
10 04 077 | I
1 02 oz || M
12 0 100 | = al \ ol
13 0,2 Lol |} — ]
14 0,4 108 | |
15 0,6 1,17 | \ I
15 0,8 1,28 | 5,00 |
17 1 141 | |
18 1,2 156/ | |
13 14 1’?2— u'mommmvN-—cmmq-womcrmmm-—cwvmmmwcrmDJmO_
20 1,6 1,89 i .:T .:T .—'T .—IT . t?" c.; cl; c'; f= === P i el el el el

21 1,8 2,06 : x
2 2 2,24 | 4,
23 2,2 2,42

24 2,4 2,60

25 2,6 2,79

26 2,8 2,97

7, 3 3,16

Puc. 4.4. I'pa¢ik ¢pynkuii f3(x) 3 Bukopuctanusam QyHkuii ymosu ECJIN
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Ipukaan 4.4. 300pasutu rpadik, 3a1aHuil HEIBHOIO (PYHKIIIERO

4H° +5x° =20 = 0.

[locnioosnicms GUKOHAHMHSL
3ayBakuMo, 1110 3a/1aHe PIBHIHHA f(X,y) = () ONUCYE KPUBY JIHIIO 1]l HA3BOIO
ejinc. [le Mo>kHa JOBECTH, SKIIO TPOBECTU €JIEMEHTAPHI MAaTEMaTU4HI ONIEPALii:

1) =0—>H? +5x*-20=0—)"/5+x/5=1.

VY 3B'S3Ky 3 TUM, WIO JIiHIS 3a/JaHa HESBHOIW (QYHKIiEw, s ii moOyaoBu
HEOOXITHO PO3B’s3aTH 3aJaHE PIBHSHHS 100 3MIHHOT ) :

H A5 -20=0> 47 =20-5x >y =20-5x"/4—y =20 55)2
[Ticrs BUKOHAHHS MEPETBOPEHb MOKHA MOOAYUTH, IO JiHI0 QyHKii f(X,y)
MO>KHa 300pa3utu, moOyayBaBiy rpadiku 1BoX (PyHKI1H B 0Hii rpadiuniid 001acTi.

/20 —5x2 20— 5x2

fa41(x) =+ 5 faz2(x) = — >

[lepen moOynOBOKO BU3HAYMMO OOJIACTI BU3HAYEHHS (QYHKUIA f4/(X) 1 f42(x).
Ockuibky 11 (PyHKI[IT MarOTh Y YMCENBbHUKY BHPA3 MiJ 3HAKOM KBAJAPAaTHOTO KOPEHH,
TO 000B'I3KOBOK) YMOBOIO iX ICHYBaHHS OyJi¢ BUKOHAHHS TAKO1 HEPIBHOCTI:

20-520—>-52-20—>x"<4—>x<+t2—>-2<x<2—>xe[-2;2]

Tenep nepeitnemo 10 modynoBu rpadika. J[ns uboro B KITHHKE A2:A42
BBEJIEMO 3HAYEHHs apryMeHTa (Bix — 2 1o 2 3 kpokom 0,1). V knitunky B2 BBenemo
dopmyny mis obuucnenns 3HaueHb QyHkuii f4/(x) "=KOPEHb(20-5*A2"2)/2", a'y
kmituHKy C2 BignoBigHo "=-KOPEHbB(20-5*A272)/2" nnst oO4ucieHHs 3HA4Y€Hb
GyHkuii f42(x). Jam cxonitoemo popmynu y kaituaky B3:B42 1 C3:C42 BianoBiaHO.

[ToTiM BUALTUMO YBECH MAlama30H KIITHHOK 3HaueHb (QyHkmii B2:C42 i
noOyayemo rpadiku pyHkuii f4/(x) 1 f42(x) y onHiii rpagiuniii mnomuHi (puc. 4.5).

| 4] A B C D E F G H ] J K
1 (= fa1(x) f42(x)
2 -2| o000 0,000
3 -1,9 0,698 -0,698
a -1,8] 0575 0975 - N
5 -7 1178 -1,178 o ——— u
6 16|  1342] 1342 2,000 / \ N
7 15| 1479 1479 1,500 432+ 5x2—20=10 N
8 -14 1,597  -1,597 1.000 / \ L
9 -1,3| 1,699 -1,699 / \
0,500 I
10 -1,2| 1,789 -1,789 - I \ .
1 1,1 1,867 -1,867 % o000
s M ow g oA 0w o oos W Moo s w0 —
12 -1 1,936 -1,936 0,500 ‘\-:?.-IT.-?.-? o d o o o o g g .—T.—T.—?-—Ti\‘
13 -09) 1,997 -1,997 \ /
-1,000 —
14 08 2,09 2,009 N\ /S L
15 -0,7 2,005 -2,095 -1,500 \ / [
16 06 2133 -213:3 -2,000 — .
17 -0,5| 2,185 -2,165 P N
18 04 2191 2191 ; , ; ‘ ; : , ;
I I I 1 I I I I

Puc. 4.5. Tpadix dpynkmii 4° + 5x° — 20 = 0
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Ipukaan 4.5. 300pasutu rpadik, 3a1aHuil HEIBHOIO (YHKIIIERO
x’/4—y'/16 = 1.

Ilocnioosnicms GUKOHAHHSL
Taxe piBHSHHS ONUCYE JIIHIFO M1J HA3BOMO rinepoosa. Po3B’spkeMo oro moao
3MIHHOI )
206 2 2 _ 2 _ 2 .
Y/I6=x"4 -1 =y =16/4(x"—4) > y=+42Nx - 4),
5lx) =+ 42N -4) f52(x) =— 42N - 4)
3HaiiaemMo 001acTi BUSHAYECHHS UX (PyHKI[1
¥ —420—x¢€(-0-2]i[2+x).

[TpoBeaeH1 OOCHIKEHHS BUSIBUIW, 10 i1 MOOyaoBH Tpadika HEOOXiIHO
3HAYCHHs apryMEHTa 3aJaBaTd B JIBa €Taly, TOMY IO B Jiama3oHl Big —2 10 2
¢yHKIIs He BU3HAueHa (auB. mpukian 4.2). 3agaemo 1 Oyayemo QyHkmii f5/(x) 1
/52(x) Ha onHOMY Tpadiky (puc. 4.6), 3riaHO 3 npukIaaom 4.4.

| 4] A B [= E F G J K
1 |x i51(x §52(x)
2 -5|=a/2*}{A2*A2-4)~(1/2)) [
2 4.8 8,73 8,73 P 5 l_
a 4,6 8,28  -828 £ F
5 -4,4 7,84 7,84 e 4 16
6 a2 739 139 o
7 -4 6,93 -6,93 ‘e, o oot
8 -3,8 6,46 -6,45 ‘., R s
9 3,6 5,99 5,99 ‘. .
10 -3,4 5,50 -5,50 ' ' ¥ o489 '
11 -3,2 5,00 -5,00 L 4 2 o =%, . 4 4
12 -3 4,47 -4,47 e s 500 s
13 -2,8 2,92 -3,92 Lt TR,
14 -2,6 3,32 -3,32 A 16.60 e
15 2,4 2,65 2,65
16 -2,2 1,83 -1,83 15.00
17 =32 0,00 0,00 | , | ; ;
18 -1.8#amcno! famcao! I | | |

NNk W~

Puc. 4.6. I'padix bynxmii x°/ 4—y°/16 =1

IluTanHs A5 MIATOTOBKH 10 3aXHCTY JJA00pPaTOpHOi podoTH

UYu MOKHA 3MIHUTH NTapaMeTpu rpadika micis ioro noOynosu?
Sk nonmatu 1o rpadika Ha3By?
Sk nepeOyayBaru paHilie CTBOPEHUH rpadik st HOBUX 1aHUX?
Sk mepeMicTUTH AlarpaMy Ha HOBU JIUCT?

Ckuibku aprymenTiB Mae (pyHkuis ymosu "ECJIN"?

Sk nopatyu 10 poGOYOro JIMCTa MaIOHOK?

Jlo sikoi kareropii BiiHOCUTbCA (pyHKIIA ymMoBH [F?
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BapianTu inguBigyajJbHUX 3aB1aHb

[ToOynyBaru rpadiku QyHKUiA f7(x) — f4(x) 3riIHO HOMEPY Y >KypHai
rpynu (Tabdi. 4.1 — 4.4) Ha OKpeMHX JIUCTaX POOOUOT KHIKKH.
Bcei rpadiku 060B’sI3k0B0 OBHHHI MaTH BIJMOBIAHY Ha3BY, MMPAaBUJIbHI

mignucu  Ha  Bicl  Kkareropii  (Bick X) Ta mMO3HauYe€HHA 000X  oceit
(muB. puc. 4.2 —4.4).
Tabmuus 4.1
No fl(x) No fl(x)
e -V ' | YGi-x-37
2 x+ 12—} o V& —H@E?+2)
3 Y (x2 — 3x + 2)2 H3d -2+ 2x - 2)
Yl Vernx-9  |P] Ye+2?262-1)
| Ye-ae-9 P Ye-22-Vx?
6 | Ya+x02-Yx+32 |4 Y (x? - 2x — 3)?
7 (x — H)(x + 2) 12 V(6 — 2x)x?
& V(4 +x?)x2? 16 Vo + 4% — Yx?
Tabmung 4.2
No f2(x) No f2(x)
! 2x2—7/33x2—-2 |’ 17 — x2/(4x — 5)
2 21— x2/(7x — 9) 10 1—x2/316x2—9
. (4x*+5) /(4x-8) | 2 —x2/ox? — 4
4 4x3 — 4/(x%> - 1) 12 3x +1/(1 — 2x)
5 x2—3/34x2 -3 3 4x3 - 2x - 2/(x% 1)
6 15 — x3/(2x — 1) 14 x%2—8/(2x — 3)
7 2x2—6/(x— 2) 15 2x% —2x/(x%2—1)
81 x*-3x—-1/(x*+1) |16 x2—5/3/ox2—8
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Tabmung 4.3

Ne f3(x) No f3(x)
1 { j€]le %, x < O 9 {1+x2/m,x{0
1/(x2+1),x=0 2x +sin?(x) +x,x =0
2 { V1+ 2x,x> 0 10 {2 + sin?(x),x < 0
3x/(x2+1),x <0 1+e7 %%, x>0
3 {sin(x] — 2cos(x),x <0 |11 {1 +cos(x),x <0
M+ xx>0 xcos(x),x > 0
) {2 TTxtx<0 | {Sin("‘ 52;;”;[3 .
1+ VeX,x >0 2cos(x),x > 1
5 Vxl,x <0 13 sin(x) + cos(x),x < 0
{—Zx—l—\f:l_c,xE [0;1) { JYi+xZ,x>0
° { COSE;‘;EO t { J1+x:tx<0
il s i) 2x + cos?(x),x = 0
7 3sinx? —cos(x),x <0 |15 2J1+x2x <0
{ V2 +x2x>0 {7 + cos(x),x > 0
8 [1 + sin(x),x < 0 16 { Vixlx <0
1+x%x>0 —2x2%,x € [0;2)
Tabnuus 4.4
Ne f4(x) Ne f4(x)
1 x2/25 +y2/4 =1 9 9y2 — 4x2 =16
2 x2/16 +y2/4 =1 10 x?/36+y%/9=1
3 x2/25+y%/9 =1 11 2y? —9x? =18
4 x2/25+y2/16 =1 |12 x%2/16 +y2/49 =1
3 y? +4x? =4 13 y2 +4x%2 =16
6 x2/25+y%2/36 =1 |14 x2/64 +y2/100 = 1
7 x2/36—y%2/9 =1 15 92 + 4x? = 16
8 x?/25+y?/64=1 |16 x2/49 —y2/81 = 1
48

© [llesuenxo I0.0., Kageopa cucmemnozo ananisy i ynpagninus, J[IBH3 «HI'V», 2017




JlaGopaTopHna podora S
Tema podoTH: M0Oy10Ba NOBEPXOHb Y TPUBUMIPHOMY ITPOCTOPI.

Mera poOoru: HaOyTTS HaBUYOK NOOyIOBHM 00'€eMHUX Jdiarpam y
TPUBUMIPHOMY IIpocTopl y nmporpami Microsoft Excel.

IMocix0oBHICTH BUKOHAHHS PO00TH

1. OmnpairoBanHs HEOOXITHOTO TEOPETUYHOTO MaTEplaLy
2. BukonanHs po0OOTH 3riHO 3 1HAMBIAYAJIbHUM BaplaHTOM.
3. CkiaaaHHs 3BITY, IKUH MA€ MICTUTH:

- HOMEp Ta TeMy poOoTH;

- TIOCTAHOBKY 1HJMBITyaJbHOTO 3aB/JIAHHS;

- OMHKC MOCTIAOBHOCTI 11 AJi1 n00yA0BU 00’ €MHOI larpamu 3
BU3HAYECHHSM 00JIacTl BU3HAYCHHS (PyHKIIT,

- OTpPHUMAaHMii pe3ysbTar MOAATH Y BUIJISIAL Y BUTTISAL KOMIH eKpaHa.

Teopern4ni BitomMocTi

[Tporpama Microsoft Excel no3Bosisie OyyBaTu sIK MIIOCKI Aiarpamu i rpadiku,
Tak 1 00’€MHHMX TPUBUMIPHHX JdilarpaMm. 3a JONOMOIOK TAaKMX JlarpaM 3pydHIIie
aHajI3yBaTU Ta NPEACTABIATH Pi3HI HAOOPU TaHUX.

EnemenTn 00'emuoi (3D) niarpamu
O06'emna nmiarpama (puc. 5.1) Ma€ psii 101aTKOBUX €JIEMEHTIB:

e BICh Z a00 BICh 3HAUYECHB, HA SKiil BIAKIAJAIOTLCS AaH1 TaOJHUIIL;

e Bicb X a00 BICb KaTeropiii, ska HIYMM HE BIAPIBHIETbCA Bl oci X
JBOBUMIPHOI Jlarpamu;

e BICh Y a00 BICh pAMdIB, HA SKI BKa3ylOTbCA OKpeMi psian. Ll Bick cTBOpIo€e

00'eMHe ySBJICHHS JllarpaMu;

CTIHA, KA PO3TJISAAETHCS K (POH ISl Tlarpamu;

KyTH, 32 JOTIOMOTO0 SIKUX MO>KHA 3MIHMTH PO3TaIllyBaHHS Jlarpamu;

OCHOBY — IPAMOKYTHA 00J1aCTh, Ha SIK1i m0oOyoBaHa 00'eMHA Jlarpama,

MO>XJIUBICTh MOBepTaTH (irypy npum HeoOXIAHOCTI. BuKIMKaeTbes 3a

JIOTIOMOTOF0 KOHTEKCTHOIO MEHIO J1arpaMu (IuB. puc. 2.5).
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| Kuis
| [Hinpo
B Opeca

B /lyubK

Puc. 5.1. [lpuxnan o0'emuoi 3D miarpamu

IIpukiag BUKOHAHHS 3aBJAHHS

g g p)
" v
[ToOyayBaTu BEPXHIO YACTUHY €MINCOIJa — — ] — — — =—

16 9 25
Poss’a30k
Jiia moOynoBM NOBEPXHI HEOOX1AHO 3aaTH PIBHSHHS 100 3MIHHOI Z.

z’ x® P x® P x?  y?
Y, N S P T-L] | =44 1-2 -2
16 9 25 ° ( 9 25) ° & 9 25

OCKUIBKH ii/1e MOBA PO BEPXHIO YACTHUHY EJIIICOiJa, TO PO3MIITHEMO O0JIACTh
BU3HAUEHHS (DYHKIII 31 3HAKOM IUTIOC. SIKIIO Y Bac Oy/ie yMOBa HUKHBOI YACTUHU, TO
Tpeba Oyae PpO3MIsHYTH O00JacTh BH3HAYEHHS (PYHKIII 31 3HAKOM MIHYC.

xz yz
Z 47 <
)_’(9 +25—1)

22 2 2 22 2
%(_{1_3’_- y_gl__)% c<t3 1-Liy<as 1-5

g 25" 25 9 25 9
- (:\f*=:+§ 25—y y < +Eﬂ)_>{y£i5_>{ye [-5;5]
5 T3 x<43 (xe [-3;3]

[Tpuctynumo a0 moOyAOBH MOBEpPXHI. Y Aianma3oH KMTHHOK B2:1L.2 BBememo
MOCIIJIOBHICTh 3HA4€Hb 3MIHHOI ). -5, —4, ... 5, a B kmituHku A3:Al5 —
MOCJIIOBHICTh 3HAY€Hb 3MIHHOI Xx: —3, —2.5, ... 3. Jlam B kmituHKy B3 yBenmemo
ocHOBHY Qopmyny "=4*(1-($A372)/9-B$272)/25)"0,5", ska omnmcye BEPXHIO
YacTHUHY enincoina. 3Hak $, mo cToiTk nepen OyKBOKO B IMEHI KIIITUHKHU ([IUB. PHC.
5.3), mae aGCOTIOTHE MTOCHIAHHS HA CTOBIEIh 3 TAKOK HA3BOIO, a 3HAK $, IO CTOITH
nepen uudporo — abCoNIOTHE MOCHIAHHS HA PAAOK 3 UM IMEeHeM. [laii KOmiremMo
(dopMyy 3a JOMOMOIOK aBTO3AMOBHEHHS B YC1 KIITUHKH niana3zony B4:L15 mus
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OTPUMAaHHS 3HA4€Hb 3MIHHOI Z (pHC. 5.2).

| B3 - (= 5 | =a7(1-($A3°2)/9-(B$22)/25)"0,5
|4 a] & | ¢ | o | e | F | 6 | I ) K L
1 BEDXHH YacTHMHA enincoina
2 5| 4 £ 2 41 0 1 2 3 a 5
3 [ @Lafsancnotmamcnot fasmcnot fimcnot fwamcno! ol samcnot [samcno! [samcno! [#amcno! [#amcnol
_a | -2,5[wmcno!fsamcnot feamcno!|  1,52607] 2,061283] 2,211083] 2,061283) 1,52607[4mcno! [ramucnot feamcno!

Puc. 5.2. ®parMeHT nucTa 1S 3HaXO0KEHHS 3HAYE€Hb 3MIHHOT Z

[Tepeitnemo 10 moOya0BU MOBEPXHI. BuaiisgeMo BCIO TAONUIIO 1 HATHCKAEMO
nyHKT MeHO BceraBka — IloBepxnsi. HactymHuM KpokoMmM 000B’SI3KOBO BBOJIMMO
HA3BY JAlarpaMH 1 NiANUCyeMo oci (puc. 5.3).

o= [ m 1 L6 & I ) K L
BepxHA YacTHHa enincoina ]
5 -4 -3 Z 1 0 1 2 3 4 5]
-3[wamcnot [ramcao! [wamcnot [samcno! [samcaot of#mcnot [wamcnot [wamcnot [sancact [ramcnon

-2,5/#9MCAC! [H9MCAC! [H#IMCNO! | 1,52607| 2,061283| 2,211083| 2,061283| 1,52607|#4MCAO! [#4MCAC! [H#IMCAO!
“2[HYMCAO! [#9MCAOY | 1,768867| 2,515728| 2,872088| 2,981424| 2,872088| 2,515728| 1,768867|#4MCAC! [#4MCAO!
HUMCAO!| 1,32665| 2,497999( 3,072458| 3,37046| 3,464102| 3,37046| 3,072458| 2,457939| 1,32665#IMCAO!
-1[#4Mcnot| 1,995551| 2,90899 3,415 3,685407| 3,771236| 3,685407 3,415 2,90839| 1,995551[#4MCAO!
-0,5/#49MCAC! | 2,305549| 3,129735| 3,604935| 3,8562066| 3,944053| 3,862066| 3,604935| 3,129785| 2,305545[#IMCAO!
(1] 0 24 3,2| 3,666061| 3,919184 4| 3,919184| 3,666061 3,2 24 0
0,5/#9MCA0! | 2,305549| 3,129785| 3,604935 3,862066| 3,944053| 3,862066| 3,604935) 3,129785| 2,305543[#9McA0!
1[#4Mcno!| 1,995551| 2,90899 3,415 3,685407| 3,771236| 3,685407 3,415| 2,90899| 1,995551[#4MCAO!
#49MCAO!| 1,32665| 2,497999( 3,072458| 3,37046| 3,464102| 3,37046| 3,072458| 2,4979599| 1,32665|#4MCAO!
HIMCAO! [H9MCAO) | 1,768867| 2,515728 2,872088| 2,981424| 2,872088| 2,515728| 1,768867[449MCAC! [H#9MCAO!
HIMCAC! [HIMCAO! [#4MCNO! | 1,52607| 2,061283| 2,211083| 2,061283| 1,52607|#4MCAO! [#4MCAC! [H#IMCAO!
HIMCAO! [HIMCAD! [#9MCAO! [#9MCAO! [H#9MCA0! O[#4MCNO! [#9MCAO! [HINCACH [#49MCAC! [#9MCn o]

T | I I - I | I T

;Ewmumuawr\auh
|
=
tn

—
]
=
[,

[y
w
)

-
a
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tn
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[}
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o

%]
[=]

[§¥]
=

>

pa
w

¥
&

b

ha
(=1}

a
-l

]
ta

M
<]

W
=]
S

w
=

o

e}
=
i

Puc. 5.3. Ilpuxian moOy10BH MOBEPXHI €ITINCOiAa
IIuranHs WIS NIATOTOBKH 0 3aXHCTY J1a00paTOPHOI po0oTH

1. Sk nomatu 10 00’ €MHOI AlarpaMu JOJATKOBI MIANKACH HA OCAX?

2. Yu Mo’kHa po3TanryBatd 00’€MHY JiarpaMmy Ha OKPEMOMY JIUCTI?
3. Sk noparu 10 00’ €MHOI AlarpamMu HOBI J1aHi 3 Tadbaumi?

4. YUu MO>KHA TOMIHATH THI 00’ €MHOI larpaMu miciis ii CTBOpEHHS?
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BapianTu inauBigyajJbHUX 3aB1aHb

[ToOyayBat BepxHIO (MapHI BapiaHTH) a00 HWKHIO (HEMapHI BapiaHTH)
YacTHUHY efincoina (tadn. 5.1), 3a1aHoro piBHSAHHSM:

xZ y? Z2
? ;8 b—z—]‘ C_z =1
Tabmuns 5.1
| No || 3mauennsa | 3mauenns b | 3nauennsc |
1 |57 [4,7 [4.2 |
2 |27 3.9 | 5.1 |
3 2 E K |
4 |7 |4 |2 |
5 7 |2 |4 |
6 |LS 0.7 | 14 |
73 |32 |53 |
8 |12 | L9 | LS |
EENE E | L1 |
10 |7 |3 ! |
R ! |2 |
(12 |15 12,7 13,4 |
113 |51 17,1 [ 1,2 |
14|61 |3.1 2.2 |
IERE E 7 |
116 |[25 12,7 145 |
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JlomaTok
DyHKUIOHAbHI K1agiuli

Jlns 3pydnoi po6otu 3 mporpamoro Microsoft Excel BUKOpuCTOBYIOThCS Taki

(yHKLIOHATIbHI KITABILLII:

F1 — BUKIMK JOBIAKOBOI CHCTEMH MPOTPaMHU.

Ctrl+O — BIAKPUTTS ICHYIOUOTO TOKYMEHTY.

Ctrl+N — cTBOpeHHSI HOBOTO JOKYMEHTY.

Ctrl+S — 30epexeHHs IOTOYHOTO JOKYMEHTY.

Ctrl+P — BuBeJ€HHS MOTOYHOTO AOKYMEHTY Ha JIPYK.

Ctrl+Y — moBTOp OCTaHHBOI ali

Ctrl+Z — BigMiHa OCTAaHHBLOI Aii.

Ctrl+F — Bukimk A1aioroBoro BikHa «IOIIYK MO JTOKYMEHTYY.
F2 — pexxum penaryBaHHs KIIITUHKH.

Enter, Tab, shit+Enter, shift+Tab — migTBepmkeHHS yBEAECHHS ITaHUX
y KIIITUHKY.

Ctrl+1 — Bukymk 11anoroBoro BikHa « DopMaT KIIITUHOKY.
Ctrl+C — xonitoBanHst 00’ekTy y Oyep oominy Windows.
Ctrl+V — BctaBka 00’exty 3 Oydepy oOMiny Windows y NOTOUHUI JOKYMEHT.
Ctrl+X — Bupizanns 00’ exty y Oydpep oOMiHYy.

Ctrl+D- 3anoBHEHHS KJIITUHOK BHHU3.

Ctrl+R — 3an10BHEHHS KJIITUHOK BIPABO.

Ctrl+L — BUKJIMK [11a7I0rOBOTO BIKHA CTBOPEHHSI CITUCKIB.

F7 — nepeBipka opgorpadii y KHUXKIII.

Esc — nepeprBanHs NOTOYHOI onepaii.

Alt+F8 — BUKJIMK /11a7I0TOBOTO BIKHA «MAKPOCY.

Alt+F11 — Buknuk penakropy Visual Basic.

Ctrl+F4 — 3akpuUTTS TOTOYHOTO TIOKYMEHTY.

Alt+F4 — 3akputTs nporpamuoro cepenosuma Excel.
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