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IlepenmoBa

PobGora crynenta Hajg yuO0BUM MaTepialioM 3 JUCHUILUIIHU: «[HpopMaliiiHi
TEXHOJIOT1i» CKJIAJa€eThCsl 3 HACTYIMHUX BHUAIB pOOIT: BUBYEHHSA MaTepiany Mo
HAaBYAJIbHUX TIOCIOHMKAX 1 IJPYYHUKAX; BIABIAYBAHHS JICKIIH; BHUKOHAHHS
7a00paTOpHUX POOIT; HAMCAHHA MOAYJBHOI KOHTPOJBHOI POOOTH; BUKOHAHHS
JIOMAIIHBOT KOHTPOJIbHOT poboTH (JAKP); ckinamanns 3amiky. I[lpu mpoMy 3HauHa
YaCTUHA Yacy BIJIBOJUTHCS HA CAMOCTINHY poOOTY.

Jlane BWAAaHHSA NPU3HAYCHO I HAJaHHS JIOMOMOTH CTyJICHTaM JICHHOI
dbopmu HaBuaHHS BCiX mpodeciiiHux crpsiMmyBaHb creriaabHocTi 161 «Ximiuni
TEXHOJIOT1i Ta 1HXEHEPis» Y BUBYEHHI TUCUUIIIIHU «[HpOpMaLiitHI TEXHOJOT1i» Ta
BukoHaHHi1 JIKP.

3 1i€f0 METOI0 Y BUJAHHI HAaBEJICHO TECOPETHYHI BIAOMOCTI, HEOOXITHI IS
BUKOHAHHSI poOOTH 3 UTIOCTpalli€l0 Ha KOHKPETHUX MpuKiIafax. Takox, BUAAHHSA
MICTHTh 3aBIaHHS IS JOMAITHBOI KOHTPOJIBHOI POOOTH, PEKOMEHAIiil o0 ii
ohopMIICHHS, TUTAHHS JIJI1 CaMOTIrOTOBKHU, KpuTepii oriHoBaHHs sikocTi JIKP,
JiTepaTypHi JKeperna.

['onoBHA MeTa BUKOHAHHS JIOMAIIHKOI KOHTPOJILHOT pOOOTH TIOJISATAE B TOMY,
mob6 cdopMmyBaTH y CTYJEHTIB CHUCTEMY 3JaTHOCTEW, HEOOXIAHUX A
3aCTOCYBaHHS 1H(MOPMAIWHUX TEXHOJOTIM TpPH BUPINIEHH] BaXKJIMBHUX 3aBllaHb
XIMIYHOT TEXHOJIOTIi, 10 TOB’s3aHI 3 BUKOHAHHSIM IH)KEHEPHUX PO3PaxyHKIB 13

3aCTOCYBaHHSAM IEPCOHATBHOTO KOMI FOTEPA.



1. MeTa i 3aB1aHHS JOMAIIHBOI KOHTPOJIBHOI po00TH

Merta po6oTH: BuBYMTH MOXIMBOCTI BUKOpHcTaHHa MS Excel mms

BUKOHAHHS 1HXXKEHEPHHMX PO3PaxXyHKIB Ta ix Bigyamizaimii. HaOyTtu BMiHHS Yy
MPOBEICHHI HEOOXIJHWX pO3paxyHKIB Ta TMOOYIOBl, peaaryBaHHi Ta
dopmatyBanHi rpadikiB i miarpam B cepenonuiii MS Excel.

3apaanusa Ha JIKP

3aBganns Ha JIKP "Bisyamizaiis iHXeHEpHUX pO3paxyHKiB 3acobamu MS
Excel" cknamaerses 3 ABOX yacThH 1 niepeadayvae.

Yacruna 1.

Ilepen BUKOHAHHSM 3aBAaHHS, IO TOCTaBJIE€HE B I[Ii YacTUHI POOOTH,

HEOOX1HO OIpallfOBaTH:

CIOCOOM BBEACHHS Pi3HUX BUIIB iH(popMarlii (YHUCIOBOI, TEKCTOBOT,
dbopMmyi1, TOIIO) B KOMIpKH apkyinia MS EXxcel;

- METOAMW 3allOBHEHHS KOMIPOK OJHAKOBHMH JaHWUMH, a TaKOX
JAHUMH, IO 3MIHIOIOTHCS 3a IIPABUIIOM IIPOTPECi;

- BBeACHHS (OpMYyJT B KOMIPKHA TaOJMIl, MOXIIMBOCTI Ta MOPSAOK
BUKOpUCTaHHA Maiictpa ¢QyHKILIN, DpU3HAYEHHS BOYJIOBaHUX
¢byHkmii (kaTeropii «MaTeMaTHUHI»);

- Tunm agpecaii B MS Excel;

- TIPUHIUIIY TOOYOBH Ta BBEACHHS CKJIQIHUX BHPA3iB.

3 momaTtky A 3rigHO 31 CBOIM BaplaHTOM BuOpaTu (QyHKUI0. Bapiant
CKJIQJIa€ThCsl 3 ABOX mudp: mepiia Iudpa BKazye HA HOMEp TaONWIl, B SIKiH
3HaXOJUThCS 3aBAaHHS; JIpyra — Ha PAJOK B TaONMIl 3 1HAUBIAYyaJIbHUM
3aBIaHHSIM.

BiamoBigHo 10 1HAWMBIAYalbHOTO 3aBAaHHS Ha pobodomy apkymni MS Excel
oopMHUTH TAOJHUITIO JIJIsl POBEICHHS PO3PaxyHKIB (IuB. 101aTOK B).

[Ipu upomy:

1. Tlepmuii croBnens TaOIMIN 3aMOBHIOETHCS MOPSAKOBUMHU HOMepaMu Bif 1 1o

20.



2. Jlpyruii CTOBHENb — CTOBIICIh 3HAYCHb APTYMEHTY X 3aIIOBHUTH YHUCIIAMH
(3HaueHHAMHU Xj), IO OTpUMaHi 3a TpaBWIaMU apuPMETHUUHOI mporpecii
(Xis1 =X +dx, me dx — kpok apubmernuHoi mporpecii). Bukopucraru
IHCTPYMEHT MpOrpecist a0 — aBTO3aIIOBHEHHS.

3. B Tperromy CTOBIIIII PO3MICTUTU PE3YJIBTATH OOUUCICHHS 3HAYeHb (PYHKITI
y = f(X) (3rimHO 3 OTpMMaHUM BapiaHTOM 3aBIAaHHS) JJIs BCIX 3HAYCHb
aprymenty X; (i = 1 ... 20). KoHcTaHTH, III0 BHKOPHUCTOBYIOTHCS B
po3paxyHkoBux ¢opmyiaax (a, b, ¢, d) moBunHi OyTH npeacTaBiICHI
a0COJTIOTHUMH TOCHWIAHHAMH (iX PEKOMEHAYETHCS PO3MICTHTH IX B
OKpEeMHX KOMipKax, HalpHUKIaJa, HaJl TaOJUIICI0 PO3PaxyHKiB, K MOKAa3aHO B
IPHKIIA/l IUB. 104aTOK B).

4. HactynHi CTOBMII TaOJUIll 3allOBHIOETHCS TOCIIIOBHO pe3yibTaTaMU
o6umciIeHHs 3Hadenp Gynkuiit: f; = X% f, = UX, fa= y*ifys= Uy (wrs Beix
OTPUMAaHHUX 3HAYCHb X Ta J).

5. KopucTyrounch 3Ha4eHHSIMU X 1 y B IKOCTI apryMeHTIB (2, Ipu HEO0OXiTHOCTI,
i srauennsMu /X, Y7, X%, 11y), OGUHCIHTH TOCIZOBHO B HACTYITHHX CTOBIIIIIX
TaOmuii 3HavueHHsT QyHKIiH U = U (X) Ta V = V(p). Jlnsg mapHUX BapiaHTiB

obuncieHHss QyHKIN U Ta V MPOBOAWTH 3a HACTYNMHUMH dopmyramMu U =

1Ux + x%-x/3; v=V-1ly, a 11 HemapHUX BapiaHTiB — 3a GopMynIaMu U =
X2-1Ux; v=Uy+y-y/3.

6. Hacrymuawmii cToBmenp TaOJUIll 3alOBHIOETHCS 3HAYCHHSAMH (YHKIII S, sKa
00unCITIIOETHCA 32 (OPMYJIOI S= U + V.

7. g KOXHOTrO CTOBMIS TaOmuili (KpiM CTOBMIS IOPSIKOBUX HOMEPIB)
O0YHMCIIUTH CYMYy, MaKCHMajibHe, cepedHE 1 MiHiMajJbHe 3HA4YeHHS 1
PO3MICTHUTH iX i BiIMOBIIHUMH CTOBIIIMU (IUB. K10oAaTOK B).

8. IlepeiiMeHyBaTh apkyll 3 pesyibraTamu poOOTH (JaTH apKylly Ha3By
«Po3paxyHKm»).

9. Ilependauntri O0QOpPMIICHHS OTPUMAHOTO APKYIIY IS JAPYKY (BCTaHOBHTH
HEOOXIHI TapaMeTpu CTOpIHKH, (opmMaT KOMIPOK, IIMPUHY CTOBIIIIB,

HEOOXITHI PO3MEKYBAJIbHI JIIHIT Mi>K KOJIOHKAMH 1 T.II.).



10. OdopmiteHy TaONHIO 3 PO3paxXyHKaMHU JOAATH JO TMOSCHIOBAIBHOI 3aIMCKU
JKP.

YacTuna 2.

Ilepen BUKOHAHHSM 3aBJaHHsI, 110 MOCTaBJICHE B 11 YacTUHI, HEOOX1THO
OTIPAIIOBATH:

— OCHOBHI BHIU Ta TunH nmiarpam y MS Excel Tta ckmanoBi eneMeHTH
Jiarpam;

— OpUHOMIKA T00ymoBu miarpam y MS Excdl;

- MO>KJIMBOCTI peAaryBaHHs rpadikiB Ta aiarpam.

Kopuctyrounce JaHMMU MPOBEACHUX pO3pPaxyHKIB Ta BIAMOBIAHO [0
1HIMBITyaabHOTO 3aBAaHHs (quB. AoAaTok B) moOymyBatu i odopmutu rpadiku i
Jiarpamu;

1. IToOynyBatu 1 oopmutu rpadikd ABOX (PYHKIIH BiJ OJHOTO apryMEHTY
3riIHO IHAWBIAYyadbHOro 3aBAaHHA (qUB. AoaaTok B Ta mnpukiamm y
noaarky J1). [loOyaysatu cymimeHuii rpadik 1ux QyHKIid (I4B. 101aTOK
B Ta npuxiaau y nogatky J).

2. TloOynyBatu i oopMuUTH 1Ba BapiaHTH TricTorpam (3BH4aiHoi a00 00'eMHOT)
BIJIIOBITHO JI0 1HAMBIAyalbHOTO 3aBAaHHs (IMB. MoaaToK B Ta npukiaam y
noaarky /).

3. TloOynyBatu i opopMUTH Ba BapiaHTH KpyroBoi i (a00) KiyblieBOl Aiarpam
(mmockuii ab0 o0O0'eMHHMI BapiaHTH) BIANOBIIHO O IHAWBIAYaJIbHOTO
3aBmaHHs (quB. xopaTok B Ta npukmaau y mogarky JI).

Bci moOynoBani rpadiku 1 aiarpaMu MOBHHHI MAaTH Ha3BY Ta «IETEHy», Ha
BiCSIX I'padikiB CJIiJl BKa3aTh (PYHKIIIO Ta apTyMEHT.
Odopmieni rpadiky 1 giarpaMu J0JaTH JI0 TTOSCHIOBAJIBHOT 3aITHCKH.

[TosicHIOBaJIBHY 3aIKMCKa JIOMAIIHbOI KOHTPOJIBHOI poOOTH 0OpMUTA 3T1THO
3 BUMOTaMH, 1110 HaBeIeH() HIDKYE.

daiin kaurn Excel 3 mnpoBemeHuMH po3paxyHKaMH 1 BHKOHAHUMH

noOyZ0BaMu MaTH MPHU 3aXUCTI pOOOTH.



2. Ctpykrypa i 3mict IKP

JIKP "Bisyamizamisi iHXEHEpHHX poO3paxyHKiB 3acobamum MS Exce"
CKJIQIA€THCS 3 MOSICHIOBAIBHOI 3amucku oocsirom B 18-30 cropinok dopmary A4.
[TosicHIOBasIbHA 3aMTMCKA IOBUHHA BKJIIOYATH:

- TUTYJILHUH JIACT;

- 3aBJaHHS Ha JIOMAITHIO KOHTPOJIbHY pOOOTY;
- 3MICT;

- BCTYTI,

- OCHOBHI PO3/ILIIH;

- BHCHOBOK;

- CITUCOK JIITEpaTypH;

- J0JaTOK (ITpH HEOOXITHOCTI).

3pa30K BUKOHAHHHS TUTYJILHOTO JIKCTA HaBeJieHO B JlomaToky E.

VY Berymi B cTuchHiil (GopMi HaBOISATHCA AKTyalbHICTH 1 MeTa poOOTH,
BKa3yIOThCS METOIU PO3B'sI3aHHS 1 5IKI OyIyTh OTPUMAaHI pe3yJIbTaTH.

B ocHOBHMX po3niiax poOOTH PO3KPUBAETHCS TOPSAIOK BUPIMICHHS
MIOCTaBJICHUX 3aBJaHb, HABOJIATHCS PO3B'SI3KU ((OpMyiH, po3paxyHKH, TaOJUII,
rpadiku), MOSICHEHHS, BACHOBKH.

VY 3akmiouyHId 4YacTUHI POOJIATHCS BHUCHOBKH TPO PE3yJbTaTH BHKOHAHOI

poOOTH, PO MOKIIUBOCTI 1i MPAKTUYHOTO 3aCTOCYBAHHS.
Cnucok nitepaTypy OBUHEH MICTUTH TUIBKU IUTOBaHI JHKepena.

VY nomatky MICTAThCA MaTepialid, K1 MPU BKIIOYEHH] X B OCHOBHY YaCTUHY
TEKCTY TOSCHIOBAJIBHOI 3allUCKU 3axapairytorh ii. [locmianus Ha gomatok (mpu

H0ro HasIBHOCTI) 1 HA IUTOBAHY JITEPATYPy B OCHOBHOMY TEKCTi 0OOB'SI3KOBI.

3MICT CKJIaJIa€ThCs 3 TMEPENIKYy PO3JUIB 1 MIIPO3/IIIIB IMOSCHIOBAIBHOL

3aIIMCKH 13 3a3HAYCHHSAM BiIOBIIHUX iX ITOYATKy HOMEPIB CTOPIHOK.

[TosicHIOBaNIbHY 3aMUCKy CJIiJT OPOPMIISITH 3 JOTPUMAHHSM TaKHX PO3MIPIB

nouiB: jdiBe - 30 MM, npaBe - 10 MM, BepxHe 1 HikHE - 20 mm. Hpudt 3anucku



Times New Roman, 14; mixxpsakoBuii iHTepsai 1,5; Biactyn nepioro psaka 1,25;
BUPIBHIOBAHHS 110 JTIBOMY Kparo (a0o 1o mmpuHi); iHTepBai 10 i micis ad3amy — 0

IIT.

CTopiHKM TOSICHIOBAJIbHOI 3allUCKM HYMEPYIOTh apaOChKUMHU LHU(PpaMH.
TuTynpHUNA apKyll BKIIIOYAIOTh /10 3arajibHoOi HyMepauli. Ha TuTynsHOMY apkyiii
HOMEpP HE CTaBJsTh, HA HACTYNMHUX CTOPIHKAX HOMEpP MPOCTABISAIOTH Y MPABOMY

(ab0 HIKHBOMY) BEPXHBOMY KYTi 0€3 BHIIJICHHS pUCKaMH 1 0€3 KparKH B KiHII.

HywMmepaitiss cTOpIHOK TOYMHAETHCS 31 BCTymy (MOTEpenHi CTOPIHKK He

HYMEPYIOThCSI, aJie iX CJIijI BpaxoByBaTH). B sikocTi po3ainiB Mo>kHA 0DOPMUTH
1. KopoTki T€OpeTHYHI BiJJOMOCTI.
2. Po3paxyHkoBa 4acTUHA.
Lmtoctpanii (Tabnuili, KpeciaeHHs, cxeMu, rpadiku), po3apykisku 3 EOM, ski
pO3TallloBaHl Ha OKPEMHUX CTOpPIHKAaX, BKJIOYAIOTH JO 3arajibHoi HyMepailii

CTOPIHOK.

TexkcT OCHOBHOI YacTUHM TOSICHIOBAJIbHOI 3allMCKUA JUISTh Ha PO3JLUIH,
M1PO3UIH, TyHKTH.

3aroyioBKU PO3/IIB PO3MIIIYIOTh CUMETPHUYHO TEKCTY. [lepeHeceHHs ciiB y
3aroJoBKaxX He JOIMYyCKaloThcs. Kpanky B KiHIII 3arojloBKa HE CTaBJISITh. SIKIIO

3aroJ0BOK CKJIAJIAETHCS 3 JIBOX PEUCHB, TO iX PO3IUISAIOTH KPAIKOIO.

Biacranb Mk 3aroJioBKOM 1 TEKCTOM Mae OyTH HE MeHme 15 mw.

[TimkpecnroBaTH 3aroJIOBKU HE JIOIYCKA€EThCS.

Po3ninmu  OCHOBHOI YacTMHM TOSCHIOBAJIBHOT 3allMCKU TOBHHHI MaTH
MOPSAKOBY HyMEpaIlllo B MeXaxX BCI€i 3alMCKH 1 IMO3HA4YaTUCS apaOChKUMU
nudpaMu 3 Kpankow B KiHII. 3MICT, BCTYIl, BACHOBKH Ta CIUCOK BHUKOPHCTAHHUX
JITEpaTypHUX JDKEpen He HyMepyroThcs. [liApo3ninum HymMepyroTh apabChbKuMu
nudpamMu B Mexax KOXKHOTo po3aiay. HoMep migpo3ainy CkiagaeTbesl 3 HOMeEpa
PO3IILTY 1 OPSAKOBOIO HOMEpPA MiAPO3ALTY, PO3AIJIEHUX Kpankoto. B kiHIl HOMepa

HiAPO3Iily MOBUHHA CTOSATH Kpamka, Hanpukian, 2.4. — (4eTBepTHil MiApO3mIia



apyroro posainy). Po3p’s3ok 3amau JIKP HeoOXigHO poO3TalmioByBaTH B MOPSAKY

HOMEPIB, 3a3HAUYCHUX Y 3aBJaHHI.

ImocTparii (kpiM TaOJMIb) TO3HAYAKOTH CIOBOM «PHC.» 1 HyMepyrOTbh
MOCJIIIOBHO apaOChKkuMHM IudpaMu B Mexax po3ainy. Homep imrocTpailii moBUHEH
CKJIaJIaTHCS 3 HOMEpa PO3ALTY 1 MOPSAIKOBOTO HOMEpa LTHOCTpallii, BiIOKPEMICHUX
kpankoto (Hanpukiaa, Puc.1.5). InrocTparii MaroTh OyTH po3TallioBaHi Tak, 00 iX
OyJ10 3py4yHO po3risaaTi 6e3 MOBOPOTY MOSACHIOBAIBHOT 3alIUCKU 200 3 TOBOPOTOM
Ha 90° 3a TOMMHHUKOBOIO CTPUIKOIO. LimrocTpartlii po3TamoByOTh Micis MEPIIOro

IIOCHUJIaHHA Ha HUX.

LmrocTpanii moBUHHI MaTth HaliMeHyBaHHA. [Ipu HE0OXiTHOCTI UIOCTparii
3a0€3MeuyloTh TOSICHIOIUMMH Hajanucamu. HaliMeHyBaHHS pO3MIIIYIOTh Haj
UTIOCTpalli€ro, TOSICHIOIOYl JlaHl MijJ UIIOCTpalli€lo, HOMEp MaJloHKa IIiJ
MOSICHIOIYUMH JIAaHUMH.

Tabnuii HyMepyIOTh MOCHIIIOBHO apaOChKUMHU LHUPpaMH B Mexax po3AlILy i
JaloTh M Ha3By. 3 BHPIBHIOBAHHSM II0 TPaBOMY Kparw HaJa BiJIMOBITHUM
3aroJ0BKOM TaOJIuIll PO3MIIIYIOTh HamuC «Taliauis» 13 3a3Ha4YC€HHSAM ii HOMeEpa,
KWW TIOBUHEH CKJIAJATUCS 3 HOMEpa pO3UTy 1 MOPSAKOBOTO HOMEpa TalJHill,
po3aiieHuX Kpamnkoro Hampukiaaa, Taonums 1.3.). Tabauii po3TamoBylOTh HIiCHs

[epmoro 1nmoCujIaHHA Ha HUX.

[locunanHss B TEKCTI Ha JITEpaTypHl Kepena CiiJi BHUKOHYBATH
3a3HAUYEHHSM MOPSAIKOBOTO HOMEpa JKepena 3a CHHCKOM JUKepes, BHUJIIJICHOrO

KBaJpaTHUMH Qy>KKaMH, Hanpukian, [ 7], [2,5,9], [3-8].

Jonatku oGOpPMIIIOIOTh K TPOJIOBXKEHHS POOOTH HA HACTYMHHX il
CTOpiHKax ab0 y BUIJISII OKPEMOi YaCTHHU, PO3MIIILYIOUYH iX y MOPSIKY IMOSBU
MOCUJIaHb Y TEKCT1 pOOOTH.

KoykeH mogaTok HEOOXiTHO MOYMHATH 3 HOBOTO apkymia. J[0JaToK MOBHHEH
MaTH 3arojoBOK, HAJAPYKOBAaHWHA Bropi MajJuMH JIiTepaMH 3 TEPIIOl BEITUKOi
CUMETPUYHO BIJTHOCHO TEKCTy CTOpPIHKH. B mpaBoMy BEepXHbOMY KYTi psiiKa HaJl

3aroJIOBKOM MAaJMMHU JITEpaMd 3 TEpIIOi BEJMKOI JITEpU TMOBUHHO OYyTH

10



HaJPYKOBaHO CJIOBO JlomaTok 1 dWepe3 MpOIyCK BelWKa JiTepa, IO IMO3HAYae
noaaTok. Jlomatku ciiiji mo3HA4YaTH MOCIIIOBHO BEJIMKUMM JITEpaAMU YKPaiHCHKOL
abeTkH, 3a BuHsTKoM Hitep I, €, 3,1, I, 1, O, U, b (manpuxnan, Joxatok B). Skmio
JONATOK OJMH, TO BiH Io3HaudaeTbes, Sk JlomaTtox A. JlomaTky ITOBHHHI MaTH
CIIJIBHY 3 OCHOBHUM TEKCTOM HACKPI3HY HyMEpaIlit0 CTOPIHOK.

LmrocTpartii, Tabmuii, Mo € y TEKCTI J0JATKy, CIiJl HyMEpyBaTH B MEXKax
KOXKHOTO JI0JaTKy apabcbkumu mudpamu, Hanpukian, Puc.J].3— tpeTiit pucyHok
nonatky [, Tabmuusa A.3 — TpeTs Tabmunsg momatky A. Skmio B A0JaTKy OJHA
uTrocTparis abo oaHa TabIuIs, TO X HyMEpYIOTh, Hanpukiaa, Puc. A.l, Tabmuns
A.l

VY nmocunaHHSAX y TEKCT1 JOJATKy Ha LIIOCTpallii, TaOauIll PEKOMEHY€EThCS
nucatu. Ha puc. A.2, B Tabmumi /1.3.

Bci nogaTku BKIIIOYAIOTh Y 3MICT, BKa3ylHOUM HOMEP, 3aroj0BOK 1 CTOPIHKHU 3

SKUX BOHU TTOYMHAIOTHCSI.
Ilpozpamna peanizauia wacmun /[KP

[Ipu pimeHHI MocTaBieHWX 3aBaaHb 1 Ta 2 BCi po3paxyHKH Ta MoOymoBa

JiarpaM BUKOHYIOThCS Y cepenoBuiii MS Excel.
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3. Kpurepii onintoBanus JIKP

3axuct JIKP BinOyBaerbcs Ha 15 Tmxkui. Ha 13 Tmkni (mepen 3axucToM
JIKP) pesynpratu po3paxyHkiB y cepenoBuiii MS Excel nemoHcTpyroThes Ha
KOMIT  FOTEp1 BUKJIa/1avy.

[liz gac 3aXHCTy CTYJEHT Ma€ BMITH ONEPYBATH 3 JAHUMH PI3HUX THUITIB Ta
BUKOHYBATH pO3paxyHKU (QyHKIIH 3a jgomomMororo Maiictpa QyHKUIA Ta
TIPOBOJIUTH Bi3yalli3allito OTpUMaHUX pe3ysbTaTiB 3acobamu MS Excel,

Ominka 3a JKP wmae 3 cxmamosi. Ilepma xapaktepusye SKiCTh
MOSICHIOBAJIBHOI 3alUCKHA Ta TpadiuHOro marepiany, JIpyra — SKICTb BUKOHAHHS
PO3paxyHKIB Ta MPeACTaBICHHS pe3yJIbTAaTIB; TPETS CKIAJ0Ba XapaKTepU3YE SIKICTh
3aXHUCTY CTYACHTOM pOOOTH, CTYIiHb BOJIOJIHHS MarepiajioM, apryMEHTOBaHICTh

pillIeHb, YMIHHS 3aXUIIATH CBOIO TYMKY.
3a pe3yibTaTaMu 3aXUCTy CTYACHT OTPUMYE OIIHKY:

- «BIMIHHO», SIKIIIO BUKOHAHI BCl BUMOTH JI0 pOOOTH, CTYACHT BiJAIMOBIB Ha
BC1 TCOPETHUYHI 3allUTaHHS Ta 3MIT BUKOHATH MO 110H1 3aBIaHHS I11]T Yac 3aXUCTY;
- «100pe», K0 BUKOHAHI Maile BCl BUMOTU J0 poOOTH, a00 € HECyTTEBI
MOMUJIKH, M1J] 4Yac 3aXUCTY CTYJEHT BIJMOBIB HA BC1 TEOPETUYHI 3alIUTAHHS Ta 3MIr
BUKOHATH ITOX10H1 3aBIaHHS,
- «3aJI0BUTBHO», € HEAOJIKM MO0 BUKOHAHHSA BHUMOT JI0 POOOTH 1 MEBHI
MOMUJIKH, T1J] 4ac 3aXUCTY CTYJCHT BIAMOBIB HE HA BCl TEOPETUYHI 3alIUTaHHS, aJie
3MIT BUKOHATH I10410H1 3aBJaHHST;
- «HE3aJJ0BIJILHO», HE BIAMOBIIA€ BUMOTAM JI0 «3aJ0BLILHO.

3a HecBO€UacHe, Mi3HIIIe HIXK Ha THKIeHb, nogaHHs JIKP, cryaeHT orpumye
mrpadHi Oanu.

Hopwmu 6ansHoro ouintoBanus JKP 3aznaueno y PCO.
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4. In:keHepHi po3paxyHKH Ta iX Bizyaqizanis B cepexoBuii M S
Excel

Tabmuunmii npouecop Microsoft Excel 2007 — me OararodyHkIioHaTbHA
nporpamMa OOpoOKH €JIEKTPOHHUX TaOIHIlb, IO JO3BOJISIE BUPINIYBATH ILIUPOKE
KOJIO 3ajad, TOB'SA3aHUX 31 CTBOPEHHSM, peIaryBaHHSIM, OQOPMIIECHHSIM 1
PO3IPYKOM PpI3HOMAHITHUX PO3PaXyHKOBHX JIOKyMeHTiB. [Ipomecop Excel
MOBHICTIO y3TO/KYEThCS 3 omepamiiHuMm cepemoBuineM Windows, a Takox
B3a€EMOJII€ 3 TaKMMHU MpOTrpaMaMu, sIK TeKcToBHi mporecop MS Word, cucrema
ympaiiHHsg 6a3amu qaHux M S ACCESS Ta iHIIHMMH.

[Iporpama Microsoft Excel npusHauena mas ompamioBaHHS JaHHUX,
HaBEJCHUX Y BUIJIAAI TaOJuUIll, a TaKOX JJIsi aBTOMAaTHU3allli MaTeMaTUYHHUX

00YHCIICHD.
4.1. BukoHannsi po3paxyHkiB B M S Excel

BBenenHs Ta pegaryBaHHsl JaHUX
BBenenns nanux B koMipky tadauii Excel 2007 3ailicHIOETHCS B TPH CTAIIH.
1. BuniuieHHS KOMIpKH.
2. BBenenHs gaHux 3 KiaBiaTypu abo 3 Oydepa oOMiHy.
3. IligTBepmKeHHS BBEACHHS MaHMX HATHCKaHHSAM Kiasimn Enter (abo
KJIABINI yIIPABJIiHHS KypCOPOM).
[Tpu poGori 3 EXCEl B 0CHOBHOMY BUKOPHCTOBYIOTHCS JIBA BUJIU JIAHUX:
— BeanunHy (Ynciaa, CUMBOJIBHI JaHi (TEKCT), JaTd, 4Yac, HOCTIAOBHI PSau
JaHKX);
- dbopmymu.
BBeneHi BeMUMHU BUKOPUCTOBYIOTHCS ISl OOYMCIICHHS 3Ha4YeHb (HOpPMYyII.
[Ipu 3MmiHI  sKOI-HEOyOb  BEJNMYMHM  MIACYMKOBI  3Ha4eHHS  (Qopmyiu
IIePEPaxOBYEThCA aBTOMATHUHO. EXCEl 3a3BuMYaii aBTOMATHYHO PO3IMi3HAE THII
JaHMX, 10 BBOJSATHCSA. 3HAYCHHS, MIO0 BBOAMTHCS, OJHOYACHO BiTOOpaKaeThCS Y
panky ¢opmyn. Kpim Ttoro, y psaaky ¢opMmyn 3'SBISIOTbCS KHOMKH  JIS
OTpALIOBaHHSA BMICTY KOMIpKHU ¥ Ta X.V pAaKy (GopMysn MOXHa 3BUYAHHUM
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CIocoOOM peaaryBaTv BBejeHY i1H(opMailito, KO He Oylo MiATBEPIKEHHS
BBEJICHHS — TOOTO 3HAYEHHS 1II€ HE CTaJl0 BMICTOM KOMIpKHU. CKacyBaTH BBEIECHHS
JI03BOJIAIOTH KiaBima <ESC> a6o kHomka y psaky dopmyn . BBejeHHs naHUX
3aBEpIIYEThCSI HATUCKAHHAM KJiaBimi <Enter> abo kHonku y psaaky dhopmyn V.
[Ipu BBenmeHi uncioBOi ab0 TEKCTOBOI iH(oOpMAIii 3pydHIlIe 3aBEpIIyBaTH
BBeJIcHHA 1HGOpMaIlli HATUCKAHHSAM OJHIET 3 KJIABIIl KEPyBaHHS KypcopoM. Y
IbOMY BHUNAJKY IICJISI BBEJCHHS MOTOYHA KOMIpPKA 3MIIIYETHCA Y BIAMOBITHOMY
HaIPSIMKY.

BBeaenns yuceln

Excel Moxe iHTeprpeTyBaTH BBEACHHUH BMICT KOMIPDKH SK YHCJIOBE
3HAQYEHHS, SKIIO0O BOHO CKJIAJAEThCA 3 LU(P 1, MOXKIMBO, JEAKUX CIEHIATbHUX
CHMBO!JIIB.

[Ipu BBEIEHHI YUCIOBUX JaHUX CII1J] KEPYBATUCS HACTYITHUMH MPABUIIAMH:

1. BBeneHHs BiJ'€MHOTO 4MCJIa TOYMHAETHCA 31 3HaKa MiHyc. Yuciore
3HAYEHHSI, B3T€ y KPYIJIl IY>KKH, aBTOMAaTUYHO IHTEPIPETYETHCSA K BiJ EMHE.

2. Beenenuii mepen 4uCciIoM 3HaK ILUTIOC iITHOPYETHCS.

3. Bukopucrana nepen unciom abo y YHCII OJHA KOMa CIIPUHMAETHCS 5K
JIECSATKOBA KOMa.

Cnin 3BepHYTHM yBary, II0 B 3aJ€KHOCTI BiJ HajalmTyBaHb Ha TIaHel
kepyBanHs Windows mpaHoro KoM roTepa, Iy 1 JpOOOBY YacTHHY YHCIIA
po3aiisie abo koMa, abo Touka (kpamka). ToMy, SIKIIO JECATKOBUH pPO3JiIrOBAY
BBEJICHO HEBipHO, To EXCEl HeBipHO po3mi3Hae THI JaHUX, 10 BBOASITHCS.

4. Tlpu BBEIEHHI YKCIAa MOXHA BHKOPHCTOBYBATH CHMBOJI TPOIYCKY
(mpo6in), six po3niapauK THCY (1 000 000).

5. Ilepen unciaom (abo micas HHOTO, 3AJIEKHO BiJ HAJIAIITYBaHb HA ITaHENI
kepyBanHs Windows) MokHa BUKOPHCTOBYBATH 3HAK TPOIIOBOT OJAMHHUIII.

6. ITicis ynciia MOYKHA 3aIIMcaTi CUMBOJI BIACOTKA.

7. MoxHa BBOJMTH 4YKCJIa y BUTJISJ PAlIOHATBLHUX JPOO0IB, PO3NUISIOUN
i1y Ta apoOoBy 4yactuHH nponyckoM. (Hampuknan: «8 1/2». YV 1pomy BHMajaky

NIPY BIZICYTHOCTI IIIJIOT YaCTUHM 3aMicTh Hel 000B's13k0BO BKa3yeThes 0.)
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8. Jlnst 3amucy ymciia B eKCIIOHEHITIaIbHINA (hOpMi BUKOPUCTOBYETHCSI CHMBOJI
«E» nmna BimmiaeHHs MaHTHCH (apoOoBa 4YacTHHA JAECATKOBOIO Jiorapudma
JOIATHOrO umcia) Ta mopsiaky. Hampuknax: uncino 2-10% sammcyerbes «2E15.
SKmo ImmMpuHa KOMIPKHM HEIOCTAaTHsS I BijgoOpakeHHS uyucia, Excel
aBTOMATHUYHO MOKa)Ke HOT0 B €KCIIOHEHITIANIBbHIN (popMi.

Uwncna 3a 3aMOBYYBAaHHSIM BHPIBHIOIOTHCSI B KOMIpII IO TPAaBOMY Kparo
(ToOTO BHpIBHIOBaHHS IO NPAaBOMY Kparo BKazye Ha Te, mo EXcel inTepmperye
BBCJICHUI BMICT KOMIPKH SIK YUCIIOBE 3HAUCHHS). SIKIIO YKCIIO 3aHAJITO JOBre Ta
HE MOXKe OyTH BigoOpakeHe y KOMIplll LIJIKOM, 3aMICTh HbOTO B1JOOpaXaroTbCs
cuemianbHi cuMmBoim (###). Jlns KOpEeKTHOro BiIOOpakeHHs dmciaa Tpeda
30UIBIIUTH MIUPUHY CTOBITYHKA.

BBeneHHs TeKCTy

PoGounii nuct Oyne HabGarato OUIbII NPUBAOIUBUM, SKIIO B HBOMY
3a3Ha4yeHl 3aroJIOBKHM, HaBEIECHI HEOOXi/JHI MOsSCHEHHA Ta iHme. Ha kmaBiaTypi
moskHa HaOpatu 10 32 000 cumBodiB. TekcT 3a 3aMOBUYBaHHSIM BHPIBHIOETHCS TIO
JIBOMY Kparo.

SIKIII0 TEKCT 3aHaJTO JOBTUM 1 HE BMIIYETHCS B KOMIPKY, TO BiH BUXOJIUTh
3a 11 MEXI, AKIIO CYCITHS KOMIpKa MpaBOpyd HE MICTUTh HISKOi i1H(opMaIlii.
TekcToBl mMaHl MOXYTh HMOBHICTIO HE BigoOpakaTHCs Ha €KpaHi, SKIO CYCITHS
KOMIpKa MpaBoOpy4Y MicTUTh iH(opmarito (00pi3aeTbes TUTBKH BiIOOpaskeHHS,
CaMHii TEKCT 30epira€TbCs y BIAMOBIIHIN KOMIpI MOBHICTIO). [l BimoOpakeHHs
Bci€i 1H(opMmanii Tpeba 30UIBIIMTH IUPUHY CTOBMYMKA. J[OBrMH TEKCT MOKHA
po30UTH y KOMIpII Ha JeKUIbKa PSAAKIB, 3aJal04l HATHUCKAHHSAM KJIABIII
<Alt+Enter> — nepexia 10 HOBOTO pPsIKA.

Po30uTH TEKCT Ha IEKIJIbKA PSIAKIB TAKOXK MOKHA!

1. Bknaaka "T'naBuass” rpynna " BoipaBHuBanue' kHomka ' IlepeHoc

Tekcra" (ciig HaOpaTH TEKCT Ta HATHCHYTH KHOTIKY) = .
2. Briagka "I'maBHasi” rpyna " BoipaBHuBaHue" (pO3KpUTH Tpymy i y
BikHi " @opmar siueek” (puc.4.l) Ha Briaami " UMcJa0" BCTAaHOBUTH HEOOXITHHIA

nparmopenb). J{ifo MOXKHa BUKOHATH 5K 0 BBEACHHS TEKCTY TaK 1 MiC/Is BBEACHHS.
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MopmMaT AYEEK

T S MR o
| HYucno | Wi
BripaBHMEaHNE

Mo ropysoHTanK:

Mo SHIYEHMIO E|

Mo BENTHKANK:

MO HICKHEMY KPaHD E|

PampenenaTs No WKpkHe

OTobpaseHue
| neperooTE No cnosam
[7] aeTonoabop wupkHe:

|| obeennHEHHE AYEEK

Puc.4.1. Bikno «®opmart siaeex»

TexcT akTUBHOI KOMIPKHM MOBHICTIO B1IOOpaXkaeThCs y psaky (opmyi. Sk
TEKCTOB1 CIPUHAMAIOTHCS TaKOXK Oyab-sKi JaHi, Mepea SKUMH TPU YBEIEHHI
3a3HadeHuid anmocTpod (*).

BBeneHHs 3HAYEHB 1aTH TA Yacy

VY pobounx nucTax MOXKHA BUKOPUCTOBYBATH JaHI Y BUIJISAI JAaTH abo
yacy. IIporpama EXcel nmo3Bonsie He TiIbKM BimoOpakaTh jaTy i 4ac Jo0W, a i
BUKOPHCTOBYBATH X y o0uuncieHHsx (0o Excel cnpuiimae ix sk unciosi gani). MS
Excel cnpuitmae natu moumnatoun 3 1 cigrst 1900 poky. Jlatu no 1 ciuast 1900
POKy cIipuiiMaroThes sk TekcT. Haitbinpma mosxximBa nata — 31 rpyaas 9999 poky.
Jlata B EXCel BU3HaUa€THCS BUXOIMYM 3 KUTLKOCTI AHIB, 110 IPOMILIK 3 1-T0 CiuHs
1900. 3aBasiku oMy ii MO’KHa BUKOPHCTOBYBAaTH B OOUYMCIICHHSX SIK 3BUYAiiHE
yrciao. BBOASTH aaTy, BUKOPHCTOBYIOUM OJMH 3 MepepaxoBaHux (opmatiB (B

SIKOCTI PO3IUILHHKIB CJTiJ] BAKOPHCTOBYBATH TOUKY (.), nedic (-), apio (/).

Beenenns IlpencTaeneHHd B KoMipIl
28.09.2016 (28.09.16) | 28.09.2016
28/09/16 28.09.2016
28-09-2016 28.09.2016

MosxHa 3anucary:
28cen (ab0 28cenl6). B komipmi Oyne: 28.cen (abo 28.cen.16). B psaky
dopmyi: 28.09.2016
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[loTounmii pix

Beegenns | [Ipeacraenenns | Ilpeacraenenns
B KOMIpII B pagxy dopmMya
28.09 28.cen 28.09.2016
28/09 28.cen 28.09.2016
28-09 28 cen 28.09.2016

He3zanexxno Bin crocoOy BBEACHHS 1 MOAAIBIIOTO (hopmMaTyBaHHS jJaTa B
psaKy ¢opmyJa 3aBxAM BiioOpaxkaeTbcs B noBHomy ¢dopmari: JA.MM.PPPP.
[Torouny maTy MOHa BBeCTH KoMmOiHamiero kinasim <Ctrl + K>,

Yac cmiJt BBOAUTH B TAKOMY MOPSIKY: TOJWHU, XBUJIMHHU, CCKYHIH (CEKyHIN
BBOJIUTH HE OOOB'AI3K0BO). B AKOCTI pO3AUIBHUKIB CITiJl BUKOPUCTOBYBATH
nBOKpanky (:).

dopmar gatu (dacy) 3amaM'sTOBYEThCS B KOMipIi. [Ticas ouHIeHHS BMICTY
KOMIPDKH 1 BBEJCHHS 1HINOI YuCIOBOi iHQoOpMallii, BOHa aBTOMAaTU4YHO Oyje
HaOyBaTH BUrsaay natd (dacy). J{ims MOKJIMBOCTI BBEIEHHS IHIIOI YHCIIOBOI
1H(popmarlii HeoOX1JHO OYUCTUTH POpPMAT 11€1 KOMIPKH.

ABTOMaTHYHE 3aII0BHEHHSI KOMipOK

B Excel moxHa Bizpasy 3amoBHUTH BMICTOM IIUTHH Jiama3oH KoMipok. [Ipu
IIbOMY 3aIIOBHEHHSI MOK€ BIJIOYBATHCS K OJIHAKOBUMU 3HAUYCHHSIMH, TaK 1 pslaMu
JTAHUX.

Komnu B EXcel 3anoBHIOEMO CyMi>KHI KOMIPKH JTJaHUMH, TICPETATYIOUH MapKep
3amoBHEHHS, TO KHomka ' [lapameTrpu aBTO3amoJiHeHHMsl' BiJOOpaXaeThCsl B
HUKHBOMY MPABOMY KYTi 3a[I0BHEHOI 00JIACTI.

[licnss HaTUCKaHHA I1€1 KHONKHA BIJKPUBAETHCS CIMCOK NapaMmeTpiB, SKi
JTAI0Th 3MOTY 3allOBHIOBATU KOMIPKH TEKCTOM a00 JaHWMH, BUKOPHUCTOBYBATH YU

H1 (hopmaT 0OpaHOi KOMIPKH, a TAKOK KOIIIOBATH TIJILKH (popMarT.
L
i

KEonupoBaTs auencm

]

2aMmoNHUTE
O anoaHUTs TOALKD DopraTH

JanoAMnTE TOABKD 3H AN EHHR
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Hanpuknag, Mo)kHa 3alOBHUTH KOMIPKH MOCHIJIOBHUMH HOMeEpaMu abo
JaTaMu, — ejeMeHTamMu  apudMeThuyHoi  ab0  TeOMETpPUYHOI  MIPOrpecii,
HalMEHYBaHHSIMHU JHIB THXKHS a00 MICSIIIB.

Kpim nasBHux B MS EXCel BOymoBaHMX CIHUCKIB, HAIPHKIAJ, IMOBHUX I
CKOpOYCHUX HaWMEHYBaHb JUIS JHIB THXKHS Ta MICSIIB, MOXXKHA CTBOPIOBAaTH Ta
BUKOPUCTOBYBATH TIPU 3aIIOBHEHH1 CBOI BJIACH1 CITUCKH.

3anoBHEHHSI KOMiPpOK OJHAKOBUM BMICTOM

J11s1 3a1OBHEHHS KOMIPOK OJHAKOBUM BMICTOM IOTPiOHO:

- BBECTH MOTPIOHUI BMICT KOMIPKH;
- aKTHUBI3yBaTH KOMIPKY 3 BBEJECHUM 3HAYEHHSM. Y MPABOMY HIKHBOMY KYTi

BUJIIJICHOT KOMIPKH 3HAaXOJHWTHCS MapKep 3allOBHEHHS Y BUIJISAAlI YOPHOTO

KBaJIpaTy ;

- NEPEMICTUTH MOKAKYUK MHUII Ha MapKep 3alOBHEHHS (MOKKYHMK TpUAME
(dbopMy MaJIeHBKOTO ILIIOCA);
- YTPUMYIOYM HATUCHYTOIO JIIBY KHONKY MHUII, TPOTIATHYTH MapKep
3alIOBHEHHS y MOTPIOHOMY HAMNpsAMKY 4Yepe3 KOMIPKH, L0 3aMOBHIOIOTHCS
(mpaBOpyH, JIBOPYY, BHU3 a00 Bropy).

[licnss BUKOHAHHS OINKUCAHOI NPOLEAYPU KOMIPKM OyayTh 3allOBHEHI

OJTHAKOBHUM BMICTOM.

[ i

-

+

VY pasi SKi1o BMICT BUIJICHOTO CIIOYATKY Jiama3oHy Oynae cupuitHsatuiit MS
Excel sk mouaTkoBi 3HaUeHHsI mporpecii (BOyI0BaHOTO CIUCKY), KOMIPKHA OYAyTh
3all0BHEHI ITOCIIIJOBHUMH 3HAUYEHHSIMH.

Kpim Toro, aJis 3anoBHEHHS KUJIBKOX KOMIPOK OJJHAKOBUM BMICTOM MOXHA!
- BUJUIMTH Yy POOOYOMY JIMCTI Jiama3oH, SKWH Tpeba 3amoBHUTH (MOXKHA

BUUIATH TaKOXK 1 HECYMIKHI KOMIPKH a00 Jiarna3oHHu);
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- BBECTH 3 KJIaBIaTypH MOTP1OHE 3HAYEHHS T4 HATUCHYTHU CIOJIYYEHHS KJIaBlIl

<Ctr|+Enter>.

Lh Lm um Ln wun
Womoumown W
Ln mn Ln Ln Ln

[1[06 mIBMAKO 3alOBHUTH KOMIPKY BMICTOM CYMDKHOI KOMIpKH (KOMipKH
3Bepxy), MoxkHa HaTHCHYTH KiaBimi <CTRL + D>, a nis 3an0BHEHHS BMICTOM
koMipku JiBopyy — <CTRL+R>.

3anoBHEeHHsSI KOMIpPOK 32 paBWJIaMHM Iporpecii

3amoBHEHHS KOMIPOK 3HAYEHHSMU €JEMEHTIB apu(METUyHOi mporpecii
MO>KHA TaKO’K BUKOHYBATH 13 BUKOPHUCTAHHSM OIleparlii aBTO3aITOBHCHHS.

Jls iporo e
- 3aHECTH y JIBl CYCIHI KOMIPKH TMEpIIi JBa MEPIIUX 3HAYCHHS PSAIy Ta
BUJIUIUTH 1X;

- MIPOTSATHYTH MapKep 3aMOBHEHHS y MOTPIOHOMY HAIPSMKY.
Bunineni xomipku OyAyTh 3allOBHEHI BIJIMOBITHUMU 3HAYCHHSIMU PSIY

JTaHUX.

11
14
17
20
23
L
F

*

JIJ1st CTBOpEHHSI MTOCIIIOBHUX 3HAYEHb YMCIOBOTO Py 3 KPOKoM 1 MoxHa,
BKA3aBIIM K IIOYAaTKOBE JIMILE OJHE 3HAYEHHS, NpU INEPEeTATYBaHHI Mapkepa

3allOBHECHHS YTPUMYBATH JOJATKOBO Kiaimry <Ctrl>.
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Immwmuﬂ

=5

3anoBHeHHsSI KOMIPOK MporpecisaMu
Jnis uporo Ha Brianui  I'maBhas” B rpyni " PemakrupoBanume” crif
HATHCHYTH KHONKY " 3amoJHuTh" . A moTiM o6patu komanay " Ilporpeccus” (sk

MOKa3aHO HIIKYE).

Bl Al un
il PR - i I..-..':T
ﬂ BHus ni
i#| EBnpaeg |
& Bsepx |
- ;‘\]j" j )| [ Baeeo
a A .
Coprupoexa Hai Nporpecoms...
L7 WouieTp * BHge - T
. Halul-1]
PejakTupoBaHue ® ctsbnblic

Y nmiamoroBomy BikHi " IIporpeccusi” (puc.4.2) cmig 3amatd HEOOXiJHI

napameTpy y BIMOBIHUX TPYIINax BiKHA!

Pacnosoxenne;

- Tun,

- Eaununor;

- Ilar Tta fioro IlpemenbHoe 3HaueHue (abo 3amaTH ABTOMATHYECKOE

omnpe/eieHHe 1Iara).

MNporpeccHn

PaCRONOMEHHS Tun E et
@) Mo CTpOKan 2 apnhMeTHYeCK AR Filos o
o CTonbuan [EOMETRHYECK SR pabosi aese
AATH FECAL
A5TOSAN0NHEHHE roa

ABTOMATHYECKDS ONPEASneHe LLars
we: MpeasMEHOE 3HAHEHHE;

| R --D'meﬂa

Puc.4.2. Bixno «IIporpeccus»
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OnuH 13 MOXJIUBHX IUISXIB 3alIOBHEHHS KOMIPOK 3HAYEHHSIMU €JIEMEHTIB
nporpecii Takuu:

- BBECTH TIEpIlIC 3HAUYCHHS PANYy Yy IMOYATKOBY KOMIPKY Jiama3oHy, IO
3alIOBHIOETHCS;

- BUJIUIMTH JAlana30H KOMIPOK, 10 MOBHHHI OyTH 3alOBHEHI, MOYMHAIOYH 3
IIOYaTKOBOI KOMIPKH;

- BHKOHATH komaHay " Ilporpeccus..." Ha Bkiuaami " I'smaBHas' |

. y miasioroBoMy BikHi " IIporpeccusi” BKa3zaTu TUI IPOrpecii Ta KPOK 3MIHHU.

SIKIO KITBKICTH KOMIPOK, KOTp1 Tpeba 3allOBHUTH, HE BHU3HAYEHA, MOXHA

BUKOHATH HACTYIIHI Jii:

- BBECTH TIEpIIe 3HAYCHHS PAAY y MIEBHY KOMIPKY;

- BUKOHATU komaHy " Ilporpeccus..." Ha Bxianmi " I'siaBHas' |

. y nmiagoroBomy BikHi " IIporpeccusi” oOpatu mnapamerpu psgy, IO
YTBOPIOETHCS (TUI MPOrpecii, KPOK 3MiHM, FPaHUYHE 3HAUCHHS POy Ta HAIPSIM
3aITIOBHEHHS JIialla30HY — 0 PSIJIKAX YU 110 CTOBOIISX).

SIKIo BBENEHO KUNbKa MEPUIMX 3HAYEHb Yy IMOYATKOBI CYMIXKHI KOMIPKH
Jiarma3oHy, TO MO)KHAa BHUKOHATH BKa3aHI BHINE Jii, BHKOPHCTOBYIOUH
" ABTOMaTHYeCKoe ompejejeHne mara"' y pgianoroBomy BikHi " IIporpeccust”
(1 BUALIEHOTO iana3ony).

[Ilo6 BIAKIIOUUTH 3AMOBHEHHS KOMIPOK 3HAYEHHSIMH TIporpecii, mpu
NepeMillIeHH] MapKepa 3allOBHEHHS CJIiJT I0IATKOBO yTpUMYyBaTH kiasinry <Ctr|>.

BBenenns ¢popmy.a

OO0unciieHHs B TAOIUIIX BUKOHYIOTHCA 3a IOOMOT010 (hOpMyJI.

dopmyJia MOYHHAETHCSA 3i 3HAKa piBHOCTI (=).

MoskHa Takok ToyaTH 31 3HaKa iroc (+), abo 3Haka MiHycC (—).

dopmysia MOXKe MICTUTH y COOi:

— onepanau (MOKyThb OYTH KOHCTAHTH PI3HUX THUIIB, MOCHJIAHHS Ha KOMIPKH
a0o0 o0acTi TabJuIll, IMEHA JTiala3o0HiB);

- oneparopu,

— ¢yHkmii (BOy1oBaHi (HyHKIIIT).
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[TocunanHs Ha OKpeMy KOoMipky — ii koopmuHatu (ampeca). 3HaueHHS
MOPOKHBOI KOMIPKHU JOPIBHIOE HYJIIO.

Bingpasy micns 3aBeplieHHS BBEIEHHS BHUKOHYIOTHCS OOYMCIICHHS, 1 B
KOMIpII1 BiJoOpaxaeThes pe3yiabTaT oouncienb. Cama popmyna, 1mo 30epiraetbes
B aKTHBHIN KOMIPIIl, BITOOpaX)aETHCA y PAAKY HOPMYII.

Omneparopu

Y dopMyiti MOKYTh BUKOPUCTOBYBATHUCS OTIEPATOPH YOTUPHOX THIIIB.

1. ApudmeTu4Hi onepaTopu

BukopucToByloThCsS  JUIsI  BUKOHaHHS apuMeTHYHHX omepamid Ta

IMMOBCPTAIOTDH AK PE3YJIbTAT YHMCIIOBC 3HAYCHH.

+, — — momaBaHHs, BIIHIMAHHSA,

* |  —MHOXEHHS, IIJICHHS,

% — BU3HAYCHHSI 3HAYCHHS BIJICOTKY;
A — IiHECEHHS 10 CTEIEHS.

2. Oneparopu NOpiBHSIHHS.

BukopucToByrOThCS ISl OPIBHSHHS 3HAYEHb 1 MOBEPTAIOTh K PE3YyJIbTaT
soriyde 3HaueHHI — ICTUHA a6o XUBHICTb:

= — JIOP1BHIOE;

<, > — MeHIle, OUIbIIE;

<= — MeHI1e a00 JOPIBHIOE;

>= — OiblIIe a00 JIOPIBHIOE,

<> — He JIOPIBHIOE.

3. TexkcToBMii onepaTop

BukopucrtoByerbcst mns 3 e€qHaHHS (3IMTTSA, KOHKATEHAIlli) TEKCTOBHX
3HAYCHb.

& —3’€qHaHHS TEKCTOBUX JaHUX.

4. AnpecHi oneparopu

BukopucroByrothcsi i1 1oOyJI0BU Jlana3oHy 3HAau€Hb, 00’ €THaHHS Ta

NEepPEeTUHY J1ana3oHiB.
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Oneparop aiamazoHy (JABOKpamka) . — IIOBEpTaE€ IMOCHJIAHHS Ha BCl
KOMIPKHM, W0 pPO3TalllOBaHI MDK JBOMa BKa3aHUMHU aJpecaMud KOMIPOK
(BKJTFOUAIOYH I1i KOMIPKH).

Hanpuknan, = CYMM (B2:B5) 6yzne obuncitoBatu cymy 3Ha4eHb KOMipOK
BKazaHoro mianasony (B2, B3, B4, B5). SIkiio y giama3oH BXOIWTb YBECh PAIOK
a00 BECh CTOBITYMK, TO 3aJjaHE MIOCUIAHHS MOYKHA CKOPOTUTH, HAITPHKJIA/T;

A:A —Becbh CTOBITUHK A;

1:1 —Bech pajok 1;

1:3 — Tpu mepiri MOCIiIOBHI PSAIKH.

Oneparop 06 eqHanHs (Kpamka 3 KOMOIO) ; — IOBepTae 00 €THAHHS
BKa3aHMX Jlalla30HiB.

Hanpuknan, = CYMM (Al; B2:B5) o6unciroe cymy 3Ha4eHb KoMipok Al,
B2, B3, B4, B5.

Onepatop mneperuHy (IIPONYCK) — IOBEPTAE KOMIPKH, IO BXOMATH Y
KOKHHH 13 BKa3aHUX J1aIlIa30H1B.

Hanpuknan, = CYMM (B2:D2 C1:D3) o0uucioe cyMmy 3Hau€Hb KOMIPOK
C2 ta D2. 3 HaBeneHOTO PUCYHKY BHUIHO, 110 KoMmipku C2 ta D2 € 3aranpHUMHU

JUIA IBOX Jiara3oHiB.

Ilopsamok 3acrocyBaHHs omeparopiB y (Gopmyli  BU3HAYAETHCA
IpIOPUTETAaMU OTepalliil Ta pO3CTaBICHUMHU KPYTJIUMHU AYKKaMU.

OmnepaTopu 3 0JJHAKOBUM PIBHEM IMPIOPUTETY OOPOOISIOTHCS 371iBa HAIIPABO.

1106 3MIHUTH TOPSAJOK BUKOHAHHS (POpMYJIH, CIiJ 3aKIIOUYUTH 1i YACTUHY,

sKa TOBMHHAa OyTH BHKOHAHAa IEpIIO, B JIyKKH (cTaHmapTHa (QYHKIiS

BUKOHYETHCS JI0 OTIepaTopa IiTHECECHHS JI0 CTETICH).
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Omneparop Onuc

. (nBokparnka) | AmpecHi orepatopu (MOCHJIaHHS)
(omuH mpo6in)

, (koma)

— 3HaK B1J €MHOTO YHCJIa

% BincoTku

A IlinHeceHHs 0 CTyneHs

* MHuoskeHHs Ta JiacHHs (pIBHOLIIHHI)
+, — JlonaBauus Ta BigHiMaHHS (PIBHOIIIHHI)
& 3IUTTS TeKCTY (KOHKATEHITis)

= [TopiBHSAHHA

< >

<=

> =

<>

Jiis BBeieHHsA (popMYyJIH:

1. TTomicTITh MOKAKYMUK KOMIPKA Ha KOMIPKY, Y SKIi MOTPIOHO BBECTH
bopmyy.

2. BcraBTe sik mepIimii CMMBOJT 3HAK PIBHOCTI.

3. BBeaiTh yactuHy QopMynu ax 0 MEPIIOTO MOCUJIAHHS, SK 3BUYANHUIMA
TEKCT.

4. 3anaiiTe mocwiaHHS Ha KoMipky (abo miama3oH Komipok). lle MokHa
3poOuTH ab0 BBEACHHSM 3 KJaBlaTypH, a00 3a JOMOMOIOK MHUII, KJIAI[HYBIIU Ha
noTpiOHIA koMipui. Jiig 3aBaaHHS [Ailama3oHy MOKHA BUAUIMTH HOTO 3a
JIOTIOMOTOF0 MMIIII.

5. Ilicns BBe#eHHs 1HIIOI YacTHHU (OpPMYJH, 3aBEpUIITh BBEIACHHS
HATUCKaHHAM KJaBimi <Enter>.

VY KoMipIli BiIOOpaKa€eThCs Pe3yabTaT O0UUCICHHS (OPMYITH, X04a JIIHCHUM
3Ha4YeHHSIM KoMipku € popmyna. Cama dopmyna Oyae BigoOpaxaTucs, K BMICT
KOMIPKH, Y PAIKY Hopmy.

[Tocunanus MOXHa 3a7aBaTH METOJOM BKa3iBKH, a00O IIJISTXOM BBEACHHS 3

KiaaBiatypu (MOXHA CHojay4atd oOOWaABa CHOCOOM TIpUM 3alUCyBaHHI OJHi€q

bopmyin).
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Crnoci0O 3aBmaHHA IIOCHJIAHHS METOJOM BKa31BKM € OUIBII HAIVIIIHUM 1
JI03BOJISIE YHUKHYTH TEXHIYHUX TOMUJIOK.

[Ipu BBeneHHI MOCUJIAHHS 3 KJlaBlaTypu MOXKHA BUKOPUCTOBYBATH K Malli,
TaK 1 BEJUKI JITepH. SIKIIO MOCUJIaHHS 3a/1aHe BIPHO, MICHs MiATBEPIKCHHS BBOAY
Excel nepeTBoproe BCi JTiTEpH y BEITHUKI.

Tunu aapecanii

B Excel po3pi3usioTs aBa THIH ajapecallii: a0COJI0THY Ta BiTHOCHY.

OOuiBa TUMM MOKHA 3aCTOCOBYBAaTH B OJHOMY TOCHJIAHHI Ta CTBOPHUTH
TaKMM YAHOM 3MillIaHE ITOCUIaHHS.

Tun azapecarlii apryMeHTy, 110 3aCTOCOBYEThCA y (DOpMyIi, rpa€e iCTOTHY
poJIb TIpM KOIiIOBaHHI abo mepemimieHHi Gopmynu. HasBHICTh BKa3aHWUX THIIIB
aapecalllii CTBOPIOE MPOCTI Ta 3pPY4YHI MOMJIMBOCTI BUKOHAHHS OJHOTHUITHHUX
00YHCIICHh HaJ PI3HOMaHITHUMHU 00JIACTSAMU JJAaHUX.

Hampuknazn, ams toro mo0 3acTocyBaTH OJHOTUIIHY OOpOOKY ISt PSAKIB
(ab0 CTOBIMUMKIB) AESKOI TAOJIUIN, TOCTATHHO YCHOTO JIMIIE OJUH pa3, MoOyIyBaTu
noTpiOHy ¢dopMydy Ta TMONIMPUTH 1i INUIAXOM KOMIIOBaHHS Ha BIJIMOBIJIHI
cToBImIKKH (abo psaku) tadmuii. [Ipu 1ipoMy, 3BUYaHO, KOPHCTYBady MOTPIOHO,
mo6® Jesdkli apryMeHTH, IO  3aJal0ThCsA  IOCHJIAHHSMH, 3MIHIOBAJIHUCA,
MIJCTPOIOIOYKUCH TMMiJI MICIIE PO3TalllyBaHHA CKOMIAOBaHOT (QopMynH, a iHIII
MOCUJIAHHS, W0 BKa3ylOTh, HANpPUKIAJ, Ha JesAKl MOCTiiHI KoedimieHTn abdo
KOHCTaHTH 30epirayim ajapecu 0e3 3MiH.

BinnocHi mocumiiaHHSI BHKOPHCTOBYIOThCS EXCEl 3a 3aMoBuyBaHHSAM IIpH

3aB/IaHHI MOCUJIAaHHS HAa KOMIPKY a00 J1ara30H METOI0M BKa3yBaHHS.

BinHocHe mocHIaHHS CHPUIMAETHCS MPOTPaMoI0 SK BKa3iBKa MapuipyTy

(HanpsiIMKHM pyXy Ta BiJCTaHi) A0 aJApECOBaHOI KOMIPKH BiJi KOMIpKH, IO MICTHTh

popmyy.

[Ipu xomiroBaHHI a00 mepeMilieHHl (OpMYyJIH BIJHOCHI TMOCUJIAHHSA OyayTh

aBTOMATUYHO 3MIHEHI 3 ypaxyBaHHSM HalpsSMKY KOIIIOBAHHS TAKUM YHHOM, IIO

MapuipyT — HampsMOK pyXy Ta BiJICTaHb 30epexyThes. [Ipu oMy ampecyBaTucs y

dbopMyiti Oyae Bke iHIIa KoMmipka abo aiana3oH komipok (puc.4.3).
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27 3 1 27 3 24 1 127 3 =A1-B1
2 12 11 z iz 11 21 1 32 1 =A2-B2
3 3 ] 2 6 =L 2 =AJ-B3
12 7 4 12 7 4 |12 7 =44-B4
5 16 14 5 16 14 5 (16 14 =A3-B5
G 34 22 ] 34 22 12 6 34 22 =A6-B6

Puc.4.3. Ilpuknan po60TH 3 BITHOCHUMH ITOCHIAaHHIMUA

AOCOJIIOTHI MOCHIAHHS

[Homi motpiOHO, MO0 aapeca Ha KOMIpKy B ¢Gopmylli HE 3MIHIOBAIach.
AOCONMIOTHE TOCHIaHHS 3a7ae He3MiHHI (aOCOJIIOTHI) KOOPIWHATH KOMIPKH Y
pobodomy JHCTI (KOOPAMHATH IOJI0 JIBOTO BEPXHHOTO KyTa TaOJIHIII).

Excel Oyne inTepnperyBaTu kKoopauHatu (HOMepH) psaka Ta (abo) cToBIYMKA
SIK a0COJIIOTHI MUIIXOM 3amucy cMMBOIY jgojapa ($) mepen iMmenamu psijka Ta (abo)
crosmuuka. Hanpuknan, $AS7.

[Ipu mnepemimienHi abo KomitoBaHHI (opMyiIH aOCOJIOTHE MOCHJIAHHS Ha
KOMIpKY 3MiHEHEe He Oyjae, 1 Ha HOBOMY MIiCIli CKoriiioBaHa QopMmyna Oyze
MOCUJIATUCA HA TY X caMmy Komipky. Ha HaBeneHnomy puc. 4.4 BUIHO, 110 YKUCIIA, K1
3amucaHi B pAAKy A, ImpH po3paxyHKax BifcoTka Bia uucia (croBmuuk B) 3apxmau

JIOMHOKYIOTBCS Ha OJTHE 1 TeK caMe 4HCIIO, sike 3amucade B komipii Cl.

BS fe | =As*scs1
A B c

1 10000 2000 20%

2 20000 4000

3 15000 3000

4| 12000 2400

5 10000] ZDDD!ED

6 .

it

Puc.4.4. Ilpuknan poGoTH 3 a0COTIOTHUMH OCUIaHHSIMHU

3MmimaHi nocuJIaHHA
Bun aapecarii, sika BUKOPUCTOBYETHCS Y MOCHJIAHHI JJI1 BKa31BKU psJiKa, HE
3aJIe)KUTh BiJl BULY aJipecallii, BAKOPUCTAHO1 JJII BKa31BKH CTOBITYHKA.

Sxmo A psAaKka Ta CTOBIIYMKA BUKOPUCTOBYIOTHCS PI3HI COCOOM aapecarlli,
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0JICP>KUMO 3MIIIAHE MOCUJIAHHS.

[Ipu xomiroBaHHI ab0 TepeMillieHH1 GOopMYIu abcoiromua YaCTUHA TTOCHIIaHHS
(i3 cumBosioM $) He 3MIHHMTBCS, a 6IOHOCHG YACTHHA TOCHIIAHHS MOJKE 3MiHHUTHCS
BIJIMOBIZIHO 70 TMpaBWJI 3MIHHM BIJHOCHHX TOCHJIaHb (3 OIJISAY Ha HAIpPSIMOK
KOTIIOBaHHs a00 MEPEMIIIICHHS).

Hampuknan, A$7, $A7 (B mepimroMy BuIajgKy IpH KOMitOBaHHI (opmysu
(biKCyeThCS TIOCHIAHHS Ha PSIOK (B JAPYyroMy — Ha CTOBIICIb), a CTOBIICI[b MOXKE
3MIHIOBATHUCH).

AOGCoIII0THE MOCUJIaHHS MOX€E OYTH CTBOPEHO TUIBKHM MpU HabOpi GpopMynu —
nepel aapecoro PsaKa i CTOBIIIA BBOAUTHCS 3HAK Joapa — $.

JIist CTBOpEHHSI TOCWJIAaHHSA 3pYYHO BUKOPHUCTOBYBaTH KiaBimy F4, ska
3MIIMCHIOE MEPETBOPEHHS MTOCUJIaHb.

Tun moToyHoro mocuiaHHsa OyJe IUMKIIYHO 3MIHIOBATUCS IPH KOKHOMY

HaTUCKaHHI KiaBinn <F4>.

Hatuckannsa <F4> Anpeca IMocnanus
OnuH pa3 $AS7 | AGCOIIOTHE MOCUIIAHHS
JlBa pasa AS$7 | AGCOIOTHE IOCHIIAHHS Ha PSIIOK
Tpu paza $A7 | AGCOmOTHE MOCHIAHHS HA CTOBIIYUK
Yotupu paza A7 BignocHe mocunanHs

CuHTaKCHYHI IpaBUJIA 3anuCy BOy10BaHUX QyHKIii

[Ticns Ha3Bu (GyHKIIT B KPYriauxX IyKKaxX BKa3ylOThCA il apryMeHTH, fKi
PO3IIISIOTHCS 3HAKOM <;> (Kparka 3 KOMOIO).

Mix Ha3BOIO (YHKIII Ta BIIKPUBAIOYOIO JY)KKOI HE IMOBHHHO OYTH HISIKHX
CHUMBOJIIB (B TOMY YHCIIi, IPOOILTY).

Hanpuknan: = KOPEHbB(D5) = LOG10(D5)

= CP3HAY(D4:D6) = CYMM(D4; D6)
B sixocti aprymeHTiB (yHKIT (B 3aMe)KHOCTI Bia 11 BUAY Ta NMPHU3HAYCHHS)

MOXYTh BHUKOPHCTOBYBATHCS YHCIIOBI, TEKCTOBI a0 JIOTIYHI 3HAYCHHS, MAaCHBH,
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NOCHWJIAHHS, 1HII (DYHKIIII.
Y MS EXxcdl € nyxe Benukuii HaOip pi3HOMaHITHUX BOyI0BaHUX QyHKIiN. [Ipn
iX BUKOPHCTaHHI MOXHa BBOJUTHU JIO CKJIaay (GopMys Ha3BU (PYHKIIH 3 MeperikomM

BIJIOBIJTHUX apTyMEHTIB O€3M0CepeIHbO 3 KIIaBlaTypH.

Buxopucranns " Maiictpa pyHkuiii” 11 BBeeHHs QyHKIIH

Jlns BBenmeHHs (yHKINIH Kpaile BuKopucTtoByBaTH " Maiictep ¢ynkmiii" (60
HEMOXXJIUBO 3HATH TOYHI Ha3BM BCIX (YHKIN Ta mepenik MOTPIOHWUX HJisi HUX
apTyMCHTIB).

Jlns BBenmeHHs (yHKUii g0 ckiaagy dopmyiaud 3a jgomnomoroto ' MaiicTpa

¢pynkuii" Tpeda BCTAHOBUTH KypCcOp Y BIIMOBIIHOMY MicCIli ()OpPMYJIH Ta HATUCHYTH

KHOIIKY fx ‘ y panky dopmyn (abo xombOiHamiro kimaBim <Shift+F3>), abo Ha

BKaaani " @opmyabl” i B rpymi " Buéamnoreka pynxkuuii” (prc.4.5) HaTHUCHYTH Ha

Jr

Beragimmy

KHOIIKY ' BcTaBUTh QyHKIUIO" &

—

[naexas Bcraeka Pazmetia cTpaHMUL dopmynsl daHHee
j" E ABTOCYMMA = i-.i? Norudeckune = LJ.- Cebinki M MACCUBE ~
[;_-.’ HeAaBHD HENOAL3OBANMIb = [ A TEK{TOBLE = lﬂ MATEMATHYELEHE ~
BcraemTe = —
dyHxumo 57 OvHaHcoske 5 Aata v spema ~ [ Apyrne dynkunn =
bubanoTea dyHKLAN
CymMM - X o | =

Puc.4.5. I'pyna «bubnmoreka QpyHKIMI»

VY niagoroBomy BikHi " Macrtep ¢ynkumii — mar 1 u3z 2" (puc.4.6), mo
3’ ABWJIOCS, BUOMpAEeThCs NoTpiOHa (pyHKIisA. Bel QyHKIIIT 3rpynoBaHi o KaTeropisix.
VY xareropii " 10 HenaBHO Mcnoab3oBaBmmuxcsa' HaBeneHo 10 (ynkmii, axi Oynu
3aCTOCOBaHI OCTaHHIMH, HE3aJIEKHO BiJ TOTO, J0 SKUX KaTEropiii BOHW HAJICkKATh.
Kateropis " [loanblii aj(aBUTHBIN NepedeHb ' 3aCTOCOBYETHCS, KOJM HEBIJIOMO,

710 SIKOT KaTeropii HaJeXUTh NOTPIOHA (YHKITIS.
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KaTeropwa: | 10 Heqa0HE HONONGI00IMUMXCR E|

BoibesviTe dyraasen:
e T
| CPSHAM
(LOG10 == |
[KOPE-E |
|ECI
iI'I-‘I'IEPCEHD(n
CY MM {smeno Luucnod;.)
CyMHDyET SpryHesTs,

Cnpasa o 3ToR dyivasm | oK | Owmes

Puc.4.6. Bikao «Mactep pyHKImii»

Crii pO3KpUTH CIIUCOK KaTeropiit 1 oopatu noTpioHy. g BuGpaHoi kaTeropii
y BiKHI Oyjie HaBe/leHO neperik (yHKIIN 1iel kareropii (e ciig oOpatu moTpioHY

(GYHKII0), @ HUKYE — OHUC BUOpaHOT (QyHKIIi.

KaTeropus: | 10 H2OABHO MONONE30BABWHXCRA

CP3HAY |AaTawepend BuibanT o
[LoG10 MaTeMaTidecme i o :
|koPEHE  |CTaTMCTHYECHNE E

|ECi COBUKHM W MACOMES ACOS

| anepc by FaboTa ¢ Gasoi narme ACOSH

| CyqET "Ir;nmuable ASIN

O M| ONVECHE ' ASINA
CYMM(nciposena caoilcTs i SHaversl ATAN

CymmmpyeT JlomenepHeie X |ATANZ

[Ticns BuGopy ¢yskuii Ta HatuckanHa kHomku " OK" Ha npyrom kporri
pobotu 3 " MacrepoM QYHKUMIA" 3’SBISETHCS A1aJIOTOBE BIKHO " APryMEHTbI
¢ynkuun" (puc. 4.7), y skomy Tpeda BKa3aTu KOOpJAUHATH KOMIpOK (J1iara3oHiB), e
3HAXOJAThCA apryMEHTH BUOpaHOi QyHKIII].

MoskHa BkazaTi HeoOXiqHy KOMipKy (abo niama3oH) 3a JomoMororw Muiii (abo

KJIaBiaTypH).
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’Apﬂﬂﬂ-ﬂu dryHELpR _?_'x
cos

Ymcno ||

BOSRRA M T KOCHHYC YTAA.

YnCno 7O B PAGMARAX, KICHHYS KOTOpORD TPelyeTon onpeaenm e,

SHEEHINE T

N eSS M A Y HRE S | [e 4 Orrena i

Puc.4.7. BikHOo «ApryMeHTbl QyHKIUI»

SIkmo giajgoroBe BIKHO 3aBa)ka€ JICTATHUCS MOTPIOHHUX KOMIPOK, HOTO MOKHA

Tl,l"

2T . ..
3rOopHyTH HATHUCKAaHHAM HA KHOIIKY -~ , IIIO 3HAXOJAUTLCA Yy KIHIIl BIKHA BBCIACHHAI.

Toni pianoroBe BIKHO HaOepe BUTITISTY

| AprysienTi dyHumm =
| =]

Bimgmiuena komipka (abo mgiama3on) Oyae 3ammcana y Bikai. Jami ciig

|

PO3TOPHYTH BIKHO HATHUCKAHHSM Ha KHOIIKY 1 MATBEPAUTH BUOIp HATUCKAHHIM
Ha kHonky " OK" .

VY niamoroBoMy BikHI ' ApPryMeHTbl (YHKUMH'  BHUBOJMUTHCS TaKOXK
MOTIEPE/THE 3HAYCHHS OTPUMaHOi (YHKINI, 110 JO3BOJISIE B pa3l MOTPeOUM BHECTH
NOTPIOHY KOPEKIIO.

BBenenns ckiaagunx QpyHkuii 3 BUKOpUCTAHHAM ' Mactepa pyHKmiin"

Hanpuxknan, HeoOxiaHO BBECTH (DYHKIIIIO v COS X.

VYV kareropii "Maremarudeckue' 3Haxonumo @yskuiro "KOPEHB" 1

BUKJIMKAEMO BIKHO "APryMeHTbl QyHKIHHT"

: AprymenTes gyHEum
BubanoTeKa DyHELLHM
n o KOPEHS
KOPEHS - ¥ « \fe| =KOPEHL()
' — Yncno |
A B C D E

Ane aprymentoMm (yHKLii 6yae HoBa (yHKiis v/cos x. Ii moTpiOHO BcTaBUTH
(MoxHA 3pOOMTH 1€ 3a JOMOMOIOI0 KJaBiaTypH, ajie¢ Kpalle — 3a JOIMOMOI0I0

" Macrepa pyHkuuii" ).
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Pozkpuemo cnrcok ¢pyHkuiil y “Ilose umenn” . OdupaeMo notpiOHy (QyHKIIIO
31 crucky (skmo il Hemae, TO HartuckaemMo KHonky " JIlpyrume ¢yHkmum..." i

3HaX0JMMO MOTPiOHY). [ToTiM BKa3zyemo ii apryMeHTH i 3aKpUBa€EMO BIKHO.

HOPEHE -
KOPEHD
Cos
CYMM
ABS
CP3HAY
LOG10
ECIM
MANEPCCHINKA
CHET
MAaKC

Opyrwe doyrsasns. ..

VY KiHII ONMUCaHMX di OTPUMAEMO pe3ysibTaT oOuucieHHs (B KOMIpIl), a B
paaky Gopmyn — vHeooximny hopmyny: = KOPEHb(COS(D4)). AnanoriyHo MoKHa
BBOJUTH (HOpMYITH OYyIb—IKOT CKIIQHOCTI.

IToMuIKU NpU po3paxyHKax

VY pa3i, gkmo dopmyna y KOMIpIi HE MOXe OyTH KOpeKTHO obOuuciena, MS
Excel BuBOaUTH y KOMIPKY 3aMiCTh pe3y/IbTaTy MOBIAOMIICHHS MPO MOMHUJIKY, SIKE
MOYMHAETHCS 31 3HaKy <#>. Skmo ¢opmyna MICTUTh MOCUJIAHHS HAa KOMIPKY, IIO
MICTUTh 3HAYEeHHS TIOMWIKH, TO B Il KOMIpIIl TakoX Oy/le BHUBOJUTUCS
MOBIJIOMJICHHS TIPO TIOMUJIKY.

Y MS EXcel icHyI0Th TaKi MOBIOMIJICHHS PO MTOMHIJIKH:

#HHH# — HenocTaTHA IIUPUHA KOMIPKHU N7l BIMOOpa)KE€HHS Yucia B 3aJaHOMY
dbopmari,

#1EJI/0! —y dhopmyiti poOUThCS crpoda JAiICHHS Ha HYJIb,

#AUUCJIIO! — B dopmyni mopyiieHl TMpaBujiia 3aJlaBaHHS OIEpPaTOPiB, SIKi
NPUMHSTI B MaTeMaTHIIL;

#3HAU! — BUKOPUCTAHO HEMPUITYCTUMHI TUI apTyMEHTY;

#CCBIJIKA! —y ¢popMyii BUKOPUCTAHO MOCUJIAHHS Ha HEICHYIOUY KOMIPKY;

#UMS? — MS Excel He 3mir po3mizHaTy iM’ s, BUKOpUCTaHe B (hOpMYITi;

#H/J| — Take TOBIIOMJICHHS MOXE 3 SIBUTHCS, SKIIO B SKOCTI apryMEHTY

3aJlaHe MMOCUJIAHHS Ha MOPOKHIO KOMIPKY;
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#ITYCTO! — HeBipHO 3a3Hau€HE MEPETHHAHHA JIBOX 00JIacTe, 1110 HE MaIOTh
3arajJbHUX KOMIPOK.
[Tpu BUAIIEHH] KypCOPOM KOMIPKH 3 MOBITOMJICHHSIM PO TMOMUJIKY 3J1iBa BiJ

3’ ABJIISIETHCS KHOIIKA 3 IMONICPC/HPKYBAJIbHUM 3HAKOM.
L I #EEn;n! _|

[Ipu HaTHCKaHHI HaA II0 KHOMNKY 3 SIBISETHCS TEpPENiK KOMaHJ, II0

AoroMararoTb ormpanroBaTH IIOMHAIIKY.

@*I #,E[,Eﬂ,."'l’.‘l' -I

Ouwivtka - geneHne HA HoMb

Cnpaeka no 3ToA ownbee

MNoxa 13Tk 3TANBI BEIYUCNEHAA...
Mponycrurs owmby
Wapennte B cTpoke opmyn

Napamerpe nposepky owmbox...

IIpaBka 1aHux
[Tporpama M S Excel no3BoJisie pefaryBaTu B)ke BBeJICHI BEJIUUMHU 1 GOPMYIIH.
3mina BMicTy KoMipKH (crocoom):
. aKTHBI3yBaTU KOMIPKY, BBECTH HOBE 3HAUCHHS,
. aKTHBI3yBaTH KOMIpPKY, KJAI[HyTH B MOJ1 BMICTY KOMIPKH psaka (popmy,
BHECTH 3MIHHU,
- HATUCHYTH KiaBiry <F2>, BHECTH 3MiHH;
. JIBIYi KJIAIIHYTH B KOMIpKY (B Hiii 3’ IBUTHCS TEKCTOBHI KypCOp), BHECTH 3MiHH.
Bigoopaxkennst gpopmyn
IHONI BUHMKAe HEOOX1IHICTh MEPEBIPUTH, K1 (HOPMYIU BHECEHI Y KOMIPKH
pobouoro Jucra.
s BimoOpakeHHs BCiX Gopmyl, 0 30€piraroThesl y KOMipKax poO0Yoro JIKCTa,

noTpiOHO Ha Bk " @opmyJbl” B rpymi " 3aBucumoctu Gopmyda’ KiIarHyTH

3 & :
*.2 BAavawpe ausiom ﬁ —

e - T ¥
G.% 33BHCHMEIE AUEHKH ‘fi; - sl

: OKHO KOHTPO
i Y6paTs cTpeAKM ~ -'f.‘l IHAUEHI

JABMOHMOCTI G OpayN

%

no kol " [loka3aTs opmyJibl”
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HaBeneHuii HWK4Ye TPHKIAN UTFOCTPYE PEXUM BimoOpaxkeHHs (Gopmyn (B

xomipiii D3 BBenena popmyina).

=HOPEHb(B2)
1414214

[ToBTOpHE KIIalaHHS MO KHOIIIII IOBEPHE B PEXKUM B1OOPaKEHHS 3HAUCHb.

MosxHa Bukopuctatu kombinamito <CTRL+'> (amoctpod — 6ykBa E Ha
KJIaBiatypi).

IlepeMineHHs Ta KONMiOBAHHSA

Excel mae 3Mory Jierko Ta mpocTo mepeMinryBaTi abo KOIIOBaTH MOTPiOHI
JlaHl K y MEXaxX MOTOYHOIO JIMCTa poOOUYOi KHUTH, TaK 1 B 1HIIUHN JIUCT MOTOYHOL
KHHTHY, 200 B 1HIITY poOOYYy KHUTY.

[lpu BuUKOHaHHI 3a3HavyeHWX onepariii Excel miarpumye Bei Tpamuiiitai
criocoOu KoImioBaHHs abo mepemiieHHs iHdopmartii y cepenopuiii Windows.

CranpapTHi crnocobu mnepemilieHHs abo KOIIIOBAHHS BCTaBJISJIM B HOBY
KOMIpKY Bclo iHQopmariito, 1o Oyna 30epekeHa B Komipii. I[HCTpymeHT
"CnenuajbHasi BCTaBKAa' JI03BOJISIE BCTAaBISATH 3a3HadyeHy 1HGOpPMAIIIIO
YaCTKOBO.

CrneniajgbHa BCTaBKa

Berapmsatu iHGopMallito B HOBY KOMIPKY MOXKHA 3a JOTIOMOTOIO KOMaHIH
" CnenmmajbHasi BcTaBKa' (IKa BHMKJIMKAETHCS 3 KOHTEKCTHOIO MEHIO abo 3i

cnucky KHomkH " BeraBka'").
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_1 Calibri

|Beramums K & - »
sl 17 1

: 1 Boammms

44 Creuwansmas BCTABKA...

l  Ear pweymor

VY nmianoroBomy BikHI " ChoeumajbHas BCTaBKa'

BIIKPHIIOCS, CJIIJT 3aaTH TTapaMeTpH BCTaBKH.

CNeyWantHan BCTaeKa
BerasnTo
@ fmce
hopHy e
PSSR
DOPHATE!
_/ MpReLHaHIR
YEMOBMA 18 SHEETVR
Onepangen
@ per

CRKHTE

L]

MPOTYCKATE YCTEME AL

!. BorasyTs A | [

7 [l

€ BCXOAHOM TEHOA

ey parecr

e CTORGUDS

GOPHY Il i GODHETE LIAER
IHIHEHHE W HOPMATE “Hhian

YHHOHHT
paldem e
TRaHNCsSPOsaTE

Puc.4.8. Bikno «CrernanabHas BCTaBKa»

['pyna " BeraButh" BHU3HAYae, 10 MOTPIOHO BCTABUTH.

(puc.

4.8),

['pyna " Onepanusi” Moke 3a3HAYUTH, K1 OTIEPAllii CJIiJl BUKOHATH.

1110

[Tone " TpaHcmoHupoBaTh' 1a€ 3MOry 3pOOWTH 3aMiHy pPSJIKIB Ha

CTOBITYHMKH (UM HABIIAKH).

4.2. Bizyanizanisi nannx B M S Excel

I'padpiune  mpencraBieHHsS  TaONMYHUX  JAHUX

JO3BOJISIE

Kpaile

IpOoaHaNi3yBaTH BUJ 3AJICXKHOCTI, 110 iCHy€e Mk danuMmu. MS Excel mae nmortyxHi

3aco0u moOy0BH Ta peAaryBaHHs rpadikiB Ta JaiarpamMu.



Monayne miarpam nmomatky EXcel aBromatm4HO TeHepye jgiarpamu, SsKi
B1J100paXkaroTh AaHi Jucta B rpadiuniii popmi. KopuctyBauy 3anuiiaerbes TIIbKA
BUOpaTH MOTPIOHMIA Jlama30H KOMIPOK 1 BKa3aTW THIN JiarpaMu, a IMOTIM
opopMuTH OTpUMaHUil rpadiyHuil 00'€KT 32 CBOIMU OTpeOaMH.

V nosiit Bepcii Office crocib pobotu 3 miarpamamu 3MiHHBCS. Tenep HeMae
MaicTpa Jiarpam, 3a JOTIOMOTO0 SIKOTO 1 BUKOHYBaIacs ycsi poOoTa 3 JiarpaMmamMu
B nomepennix Bepciax. Y Office 2007 y BiAMoBiIHICT 3 KOHIICIIIIEI0 HOBOIO
iHTepdeicy mig podoTH 3 JiarpaMaMu BUKOPUCTOBYIOTHCS TPU BKJIaAKU. Bonu
J03BOJIAIOTh BUKOHYBAaTH yci Ti k 1ii (1 HaBiTh OUIbINE), IO 1 MaicTep Aiarpam,
ajie OUIBII 3DYYHUM 1 HAOUHUM CITIOCOOOM.

CTBOpeHHd aiarpam

JIJist cTBOpEHHS Jiarpamu IMpOCTIIIE 32 BCE CKOPUCTATUCh 1HCTPYMEHTaMHU,

po3sramioBanumu B rpymi " Jluarpammer” (puc. 4.9) Bkiaaku " BeraBka' .

il e = & [ Q9

Frucrorpamma Mpaduk Kpyrogaa NuHeAdaTas ToueyHan Apyrue
x > > T oBNaCTAMK ™ b AWarpammet ~

Auarparmel "

Puc.4.9. I'pyna «/Iuarpammbi»

[Ilo6 mnporyisiHYyTH BiApa3y yci THUIM JdlarpaM, MOKHA CKOPUCTATHCS
KoMaH/1010 " Bce THNBI quarpamMm” , sika po3TallioBaHa BHHU3Y KOJIEKIIIl 3 TUTIAMU
niarpam. [Ticist BUKOHAHHS 111€1 KOMaHIM BIJIKPUETHCS 1aJIOTOBE BiKHO "' BeTaBka
auarpammbl”  (puc.4.10). V niBiii 4acTHHI IIbOrO BiKHA PO3TAIIOBAHUI CIHCOK
THUIIIB Jliarpam, a y IpaBiii YaCTHUHI — BapiaHTH BUKOHAHHS JarpaMm JaHOTO THUITY,

110 3ape3epBoBani B MS EXxcel.
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Beraeka guarpammel
1 WabnoHe lwcTorpamma e
] 2] 2] [ o8] 98] 33
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- | (e A A yx‘
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iy Nenectrosas Kpyroean

] ool ] aml [ ][] i
IEI‘IPBEFJ‘JEHHE maEﬂuHaMH...I [ CAenaTe CTEHAAPTHON I [ 0K ] [ OTMeHa ]

Puc.4.10. Bikno "BcraBka quarpaMMbl”

OcHoBHi THIH giarpam B M S Excel

1. l'icrorpama (I'mcrorpamma)

Ha ocHOBI gaHuX, ynopsaKOBaHUX Yy PAIKH a00 CTOBIII Ha apKyllli, MOXKHA
noOyayBatu TicTorpamy. licTorpamMu UIIOCTPYIOTh TIOPIBHSIHHS ~ OKPEMHX
€JIEMEHTIB. 3a3BUYail y rictorpami KaTeropii BiAKIAJalOThCsA MO Oci aldcuuc, a
3HAYEHHS — 10 OC1 OpJIMHAT.

Jlo ricTorpam ciij 3BEpTaTHCs, KOJIU:

ITIITUCHU OCEeil JOBOJII IOBT1;

B110Opa)kyBaH1 3HaYEHHSI — IPOMDKKH 4acy.

2. I'padik (I'paduk)

BinonBae Tenmenmii 3MiHM gaHuxX. [lo oci aOcouc  aBTOMAaTUYHO
BIJIKJIQAIOThCS HOMEPH TOYOK JIaHMX, IO OCI OpJAMHAT — YHCJIOBI 3HAYCHHS, 3a
SKUMU OynyeThCs Tpadik.

3. Kpyrosa (Kpyrosas)

Ha ocHOBI nanux, ynopsJKoBaHUX B OJHMH PSAJ0K a00 CTOBMEIh HA apKyIIi,
MOXHa MOOyayBaTH KpyroBy aiarpamy. Kpyrosi — miarpamu BigoOpaxkaroTh
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pO3MIpH €JIEMEHTIB B OJHOMY Pl JaHUX MPOMOPIIAHO /10 CYMU EJIEMEHTIB.
Touku maHMX y KpYroBii AlarpamMi BiZOOpakaroThCS y BUTIISAIL BIJICOTKOBOI YaCTKU
BIJI IIIJIOTO KpyTa.

J1o KpyroBuX Jiarpam ciij] 3Be€pTaTUCS, KOJIH:

€ JIMIIE OJIUH PSiJ] TaHUX;

JTaH1 HE MAarOTh Bl €MHUX 3HAYEHD,

MPAKTUYHO JKO/IHI JaH1 HE MalOTh HYJIbOBUX 3HAYCHb;

KaTeropii MakCMMyM CIM, 1 BCl BOHM MPEICTaBIAIOTh YACTUHU OJHOTO

1JIOTO.

Kpyrosa agiarpama i 00’'emna kpyroBa agiarpama. Kpyrosi miarpamu
MOKa3yl0Th BHECOK KOXKHOTO 3HAYEHHS B 3arajibHy CyMy Ha IUIONTHHI a00 B 00’ €Mi.

Bropunna kpyrosa giarpama. BTopuHHI KpyroBi JiarpamMu — 1ie Kpyrosi
JlarpaMy 3 MEHIUMHU 3HAYCHHSIMU, BUTATHYTUMH 3 OCHOBHOI KPYroBOi JiarpaMu
Ha JIOJIaTKOBY KPYTOBY JiarpamMy 3 HaKOMHYEHHSIM, 3aBJISIKA YOMY IIl 3HAYEHHS
JIETILE PO3PI3HSATH.

4. Jliniiiuara (JIuneiiuarast)

Ha ocHOBI gaHuX, ynopsAKOBaHUX HA apKyllll y CTOBILI a0 pAIKH, MOKHA
noOyayBaTH JliHIMYaTy pgiarpamy. Y JliHIM4YATid [giarpami  Ja”i  KaTteropin
PO3IOISIOTHECS PIBHOMIPHO IT0 OCi abCITuC, a BCl JIaHl 3HA4€Hb — 110 OC1 OpAMHAT.
VY ninifiyaTiii AiarpamMi Ha piBHOMIPHO MacIITabOBaHId 0Cl MOXKYTh B11I0OpaXkaTucs
Oe3rnepepBHi J1aHi, SKi 3MIHIOIOTBCS 3 4aCOM, TOMY JllarpamMH 1bOTO TUITY 1/1eaTbH1
JUISL BITOOpaKEHHST TEHACHIIIM JaHUX Yepe3 OJHAKOBI MPOMIKKU Yacy, HalpUKIa]
Micslli, KBapTayid ado (piHAHCOBI POKH.

5. 3 o6mactsimu (C odacTamu)

Ha ocHOBI gaHuX, ynopsaKOBaHUX Yy PAIKH a00 CTOBIII Ha apKyllli, MOKHA
noOyIyBaTH JiarpaMmy 3 o0JacTsMH. 3a JOIMOMOIOIO JiarpaM 3 00JacTIMU MOJKHA
BiJIOOpa3UTH 3MIHU B 4Yaci Ta NMPUBEPHYTH yBary M0 3HAYEHHS 3arajbHOi CyMH B
TeH eHIii. BigoOpaxaroun cymy AaHuX, giarpama 3 o0JIaCTSIMU TaKOXX IOKa3ye

BITHOIIIEHHS YaCTHH 10 IIJIOTO.
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6. ToukoBa (Toueunas)

Ha ocHOBI gaHuX, ynopsaKOBaHUX Yy PAIKH a00 CTOBIII Ha apKyllli, MOKHA
noOyyBaTH TOYKOBY Jniarpamy. Po3micTiTe 3HaueHHs X B OJHOMY pAIKY a0o
CTOBIIIIl, @ TOTIM BBEJIITH BIJAMOBIJHI 3HAUYCHHS Y y CYMDKHHUX pslKax a0o
CTOBIIIISX.

TouxoBa miarpaMa mae JBi oci AaHux: Bick adciuc (X) i Bick opaunar (Y).
[{1 3Ha4YeHHS MOEIHYIOTHCA B €IMHI TOYKH ¥ BIIOOpa)xaroTbCs B HEPETYJSIPHUX
1HTepBajax, abo kiactepax. TOUYKOBI JiarpaMu 3a3BHYaidl 3aCTOCOBYIOTHCS IS
BIIOOpaX€HHS Ta TMOPIBHAHHS YHUCJIOBUX 3HAay€Hb, HANPUKIAJ HAYKOBHX,
CTaTUCTUYHHUX 200 1HKEHEPHUX JAHUX.

7. Bip:xxoBa (bup:xeBas)

Ha ocHOBI paHuX, ymopsiAKOBaHUX y psSAKA a00 CTOBIII Ha apKyull B
MEBHOMY TIOPSIZIKY, MOXKHA IMOOyayBaTH Olp>KOBY Jiarpamy. Sk BUIAHO 3 Ha3BH,
O1p>KOBI JlarpaMu 3aCTOCOBYIOTHCS ISl BIJIOOPaKEHHSI KOJIMBaHb OIPKOBUX IIIH.
OpHak 111 [iarpaMyd MOKHa BUKOPUCTOBYBATH JIJIsl B1JOOpa)KeHHsI KOJMBAHB 1HIIINUX
JaHUX, HAIpPHUKIAI KUIBKOCTI omaiiB 3a 100y abo piunmx Temmeparyp. 11[o6
CTBOPUTH OIp>KOBY Jlarpamy, MHOTpPIOHO pO3TallyBaTh JlaHI B MPaBUILHOMY
MOPSJIKY.

8. IloBepxHsi (IToBepxHOCTH)

Ha ocHOBI gaHux, ynopsaKoBaHUX Yy pAIKH a00 CTOBIII Ha apKyllli, MOKHA
noOyyBaTH MOBEpXHEBY aiarpamy. Taka piarpamMa KOpPHCHA, SIKIIO MOTPIOHO
3HAWTH oONTHUMaldbHI KOMOIHAIT MiIX JBomMa Habopamu pJaHux. Sk Ha
Tonorpad1yHiii KapTi, KOJIbOPH Ta KOHTYPH MOKa3ylOTh 00JACTI, 1110 HAJIEKATh 10
OJIHOTO Jlana3oHy 3HauyeHb. [loBepxHeBy JiarpaMy MOXHa CTBOPHUTH, SKIIO
KaTeropii Ta psAAau JaHUX — YUCIOB1 3HAYEHHS.

9. Kinbuena (KoabueBas)

Ha ocHoBI nanux, ynmopsiiKOBaHUX JIMIIE B PSAKKA a00 CTOBMII Ha apKylli,
MOXHa TOOyAyBaTH KUIbLEBY Jiarpamy. Sk 1 KpyroBa jiarpama, KiJbleBa
niarpama BigoOparkae CITiBBIIHOIICHHS YaCTHH JI0 IILJIOTO, ajle BOHA MOYKE MICTHTH

KUIbKa Pl JaHUX.
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10. Byas6amkoBa (Ily3sipbkoBasi)

Bynb0amkoBi giarpaMu moj1i0H1 0 TOUKOBUX, ajie¢ B HUX BUKOPUCTOBYETHCS
TPETi CTOBIMEIb, Y IKOMY BKa3aHO po3Mip OyJIb0aIiok, Mo npecTaBiIsioTh TOUKU
JTaHUX Y psIIax JaHMX.

11. MemocTkoBa (JlemecTkoBas)

Ha ocHOBI gaHuX, ymopsKOBaHUX Yy CTOBIII a00 PSAAKK Ha apKylll, MOXHA
noOyIlyBaTH MEIIOCTKOBY Aiarpamy. IlemtocTKoBi JiarpaMy MOPIBHIOIOTH 3BEJEHI
3HAYCHHS 3 TICBHOI KIJIbKOCTI PSIJT TaHUX.

Koxxauit 3 TumiB aiarpaMy, B CBOIO 4epry, MOJAUISEThCS Ha BHJM. 34
00’ €eMHUM BHTJISZIOM, KOJTLOPOBUM O(OPMIICHHSIM, PECTABICHHSIM JaHUX, TOIIO.

Jliarpama moB's3aHa 3 JaHUMH apKyllla, HA OCHOBI SKUX BOHA CTBOPEHA, 1 B
pasi 3MIHU JaHUX aBTOMAaTUYHO OHOBJIIOETHCS.

Enementu giarpam

Jliarpama ckiamaeTbess 3 pisHux enemeHtiB (puc. 4.11). Jleski 3 HHX
B1100pakaroThCs 32 3aMOBUYBAHHSM, 1HIII MOXHA JI0JaBaTH B Mipy HEOOX1THOCTI.
MoskHa 3MIHUTH BUTJISIT €JIEMEHTIB JllarpaMu, MEPEeMICTHBIIH iX B 1HIIIE MicIe a00
3MIHUBILIM iX po3Mmip abo gopmar. Takok MOXKHA BUJAJIUTH €IEMEHTH JlarpaMu,
SIK1 HE TIOTP1OHO BiJOOpakaTH.

Obaacrp giarpamm — o0yacTh, 3aiiHsATa aiarpamoro. MS Excel no3sosie
3MIHIOBATH ii 3aJIMBKY, a TAKOK OTOUYIOUY PaMKY Ta BUKOPUCTAHUN HIPUPT.

Mapkep AaHMX — cMmyra, 00J1acTh, TOUKa, CETMEHT a00 1HIIMI €JIEMEHT Ha
Jiarpami, 110 BIJANOBIJIa€ 3HAYEHHIO OJIHI€E] KOMIpkU apkyma. IleBHa
MOCIIJOBHICTh MapKEPiB HA Jiarpami NpeJICTABISAE OJIUH PSJT JAHUX.

Koxxnomy psimy maHux Ha Jiarpami BIANOBiJIa€ OKpeMuid Koiip abo crocio
MO3HAYCHHS, BKA3aHUH y JIETEH/I1 JllarpaMu.

3a 3aMOBUYBaHHSIM 3HAUEHHS DsJIKa YTBOPIOIOTH DS JaHUX, a 3HAUYCHHS

CTOBIIIS — KATETOPiI0.
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3aroMOBOK JlarpamH JlereHaa

BHeckH 10 0aHKY

5 120000
Bick 3HaeHB -5.___________‘
100000 A

80000 ,/'/
3aTONOBOK /-l/

o ——Kymm
; iy y’
BIC1 3HA IEI-II:-\ 60000 ___.,/

ail ——IleTpermo
r ....--"
40000
/ _....--.""—-
20000 / /:
il \
Ciuens Jrworemt  bepesess Keitems  Tpasem®
Micaus

-
Bueckn

\

: — OOmacThb
Pan namix Bice Hazea BicCI o0V I0BH
(MapKepH) | |kateropiil KaTeropii giafpaml

Puc.4.11. EnemenTu giarpamMu

Jlerenaa ciyxuth Ui 1IeHTHGIKAIID PsAIB JaHUX 1 TOKa3zye, SKUM
KOJILOPOM SIKHU PSIJT JTAaHUX BUBOJIUTHCS.

Y MS Excel moxHa 3MiHIOBaTH paMKy JIETSHIIU, KOJIp 1 CHOCIO 3aJIMBKH.
JlonmycKaeTbCcsi HACTPOIOBAHHS MapaMeTpiB MIpU(dTy, a TaKOXK 3MiHA CIOCOOY
pO3TallyBaHHs JIereHIu (HAmpuKiIad, JISTeHAY MOXHA PO3TallyBaTH BHH3Y, IO
IEHTPY JAiarpamu, y il BepXHbOMY IPaBOMY KyTi 1 T.1I.)

JIinii ciTkm — nmpsmi diHiil, BimoOpaxkyBaHi B 00JacTi MOOyI0BU Jiarpamu.

MoskHa 3MIHIOBATH THII, KOJIIP 1 TOBIIMHY IUX JIIHIM, HACTPOITH MacIITad CITKH.
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CTBOpeHHd aiarpamu

[1{o0 cTBOpUTH miarpamy, HEOOXiIHO CITOYATKy BBECTH B apkym Excel mani
i i mooymoBu. Ilicias 1bOro, BUIAUIMBINM Il JIaHI, CIIJ CKOPUCTATHCS
1HCTpYMEHTaMHu cTpiuku rpynu " {uarpammel” Bkiaaky ' BeraBka' .

SIko He BJIAIITOBYIOTH 3aIllPOIIOHOBAHI HA CTPIYINl BaplaHTU Jiarpam, TO
CJIiJi CKOPHCTATHCS KHOMKOI BUKJIUKY BikHa " Jlnarpammer” ™

[Ticns BuOOpY MOTPIOHOTO THUMY 1 BHAY JlarpamMu CJiJi HATUCHYTH KHOIKY
OK.

B nucti 3 manumu Oyne moOyjoBaHa aiarpama oOpaHOro THUIY 1 BUY,
3HAYCHHS BJIACTHBOCTEH 00'€KTIB SIKOi BCTAHOBIIIOKOTHCS 32 3aMOBUYYBaHHSIM (TaKy
JiarpaMy Ha3MBalOTh BOY/I0BAHOI0).

MoskHa miciigi BUIUIEHHS AaHUX HaTUCHYTH kinaBimy F11. B pesynbrari
OyZe CTBOpEHHUU HOBHUH JIMCT, PO3TAIlIOBAaHUN Tepe] JIMCTOM 3 BUIUJICHUMHU
JaHUMHM, 1 Ha HbOMY Oyjae mnoOymoBaHa miarpama, THI, BHJ 1 3HAYCHHS
BJIACTUBOCTEH SIKOT BCTAHOBJICHI 32 3aMOBUYBaHHM (3a36uuaii cicmozpama).

Po6ora 3 niarpamamu

[Ticnst nogaBaHHs AlarpamMu o0JacTh MOOYAOBH JiarpaMu CTa€ BUIIICHOIO 1
Ha CTpIYIll 3'BISETHCS JOJAaTKOBa BKiIanka " PaGora c¢ giarpamamu” 3 TphoMa
Bkiaakamu: " Koncrpykrop"”, " Maker” 1" ®dopmart” (3 eJeMeHTaMH yIIpaBIiHHS
I POOOTH 3 Jliarpamoro).

Braaaka " Koucrpykrop"

Bxnanka " KoHeTpykTop" aBTOMaTHYHO CTa€ MOTOYHOIO.

FabGoTa ¢ guarpammami

] KoHcTpykTOop Maket Popmat

[~~~

CTunm guarpasm

Ha wmiit Bkiagui y rpymi * MakeTsl AuarpaMm’ MO>KHA BUOpATHU MOTPIOHUI

MakeT Jllarpamu, SsKuii BU3Havae HaOlp 00'€KTIB Jiarpamu 1 iX po3TallyBaHHS.

41



MakeTel gWnarpamm

B rpymi " Ctuam quarpamm” oOUparoTh CTUITE OPOPMIIEHHS JlarpaMu.

e P P Ve PP

CTHMKA ZAarpamm

I'pyna " PacnosioskeHue" 03BOJISIE IEPEHECTH JlarpamMy Ha OKPEMHUM JIUCT
abo Ha 1HmUMN apkym 1i€i kHurd. HatuckanHs Ha kHomky ' IlepemecTuTh
auarpammy” Biakpuae giamoroe BikHO " Ilepememenne aumarpamMmbl”’ (puc.
4.12), ne 3a JOIMOMOTOI0 MepeMUuKada OOMPAETHCS JIUCT JIS TISPEMILIICHHS.

HEPEMEU{EHHE Auarpammibl -‘

PE3MECTHTL AWArpaMMy:

J JJ (7 Ha OTOENLHOM NMCTE: Auarpammal

dll @) Ha umetoulemc nwcte: | Mol

P

Muct2
Muct3

/" -

Puc.4.12. BikHo «llepemerienne quarpaMmmbi»

MoskHa TakoX CKOIIOBAaTH a00 TEPEMICTUTH JlarpaMmy Ha I1HIIUN JUCT
BUKOpucTOBY0uM Bydep o0miny. 111 BuganeHHs niarpamu notpioHo BUOparH ii
i HatucHyTH Kiasinry Delete.

['pyna " Jlannblie" 103BOJSE:

- MIOMIHSTH JIaHi 1o BicsiM (B3aeMHO) - kHomka "Ctpoka/cronden’” ;
- MOMIHATH [llalMa30H JlaHWX, 10 TMPEACTaBICHI Ha Jlarpami — KHOIKa

" BoiOpaTh 1aHHBbIE" .
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Ctpoka/crongey Bobpate
AaHHEI2

JaHHble
I'pyna " Tun" no3Bosnse:
- nOMIHATH TUIl (Ta BUA) aiarpaMu — KHomnka " U3MeHUTh THII JHATPaMMBbI” |
. 30epert Tun Ta (opMaTyBaHHS JJAHOI JlarpaMH B SIKOCTI IMIa0JoHa —

kHomKa " COXpaHUTh KaK IAa0JI0H" .

g o

HMzmeHnTe TN COXpaHWTE
AHarpaMmel  Kak WwWasaoH

Twun

Braaaka " Maket"

I'pyna " Hoammen" 1€l BKIAIKA TO3BOJISIE CTOPIOBATH Ta MpPALlOBATU 3
eJIeMEHTaMHu JiarpamMu (ogaTH, BUAAIUTH Ta 3MIHHTH PO3MIIIECHHS Ha3BU
Jiarpamu Ta ii Bicei, JISrCHIH TOIIO).

= 1 _if!lﬂEFEH,J,E =

58] Nognueon gaHHe: =

HazeaHWe HazeaHws
— | TAEAMIIZ A3HHRIY
AWnarpasmse =  ocewl T [ 1aRARLS

MoanecK

I'pyna " Ocu" no3Boisie:

- 3MiHy (opmaryBaHHS Ta PO3MITKH oced (KHOIKa

A cera | OcH"), a TaKOK BUKOPUCTAHHS JOrapr(GMidHOT MIKAJIH;
Ocw - J0JIaBaHHs/TIPUOUPaHHS JIIHIH CITKH.
['pyna " ®@oH" 103BOMSIE 3MIHUTU MapaMeTpu 00sacTi MOOYAOBH Jlarpamu

(kouip, CTUIII TPAHMIIb 1 T.1I.).

:Lr'_: _. __ a guarpammel

Canacre L
NoCTpoOeHWA = PEEROT ORBEMROR GREYP D
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['pyma " AHanu3" 103BoJIsie jgonaTtd abo mpuOpatd JiHilO TpeHnaa (BoHa
NpU3HAYCHA 1)1 BiOOPAKCHHS TCH/ICHIH B ICHYIOUUX JaHUX).

_| THMK

1) Monock NOBLILEHHA/NOH
NHHKA .

|lf MMnaHKK NOrpewHocTen =
TREHAE ™ [

AHANM3
JlonaBaHHs aApyroi oci Y
Slkmo naHi, 3a SKUMU MOOyAOBaH1 rpadikd, CUIBHO PI3HATHCS, TO BaXKKO
no0aunTH 3MiHY MapamMeTpa, 1o 3MIHIOETHCS HECYTTEBO. J[J1s Bi1OOpakeHHS 3MIHU
I[HOTO TIapaMeTpa MOXKHA JI0JATH JTOJATKOBY Bich Y. JlJig bOTO:
1) 6ynyemo 3Buuaitamii rpadik (puc. 4.13);
2) mepexoaumo Ha rpadik 1 KiIalaeMo IpaBOI0 KHOIKOK MHUIIN HA JaHHUX

JIHIi, Ie MOTPiOHO 10JaTH APYTY BICH;

I'padixn pynkniii 1/y=Ff(x) Ta y=f(X)

40,0%;
35,0

30,0 I
25,0

20,0

+y
15,0

——1ly

10,0

50

0,0
2 212,22,32,42,52,62,72,82,9 3 3,13,23,33,43,53,63,73,83,3(

Puc.4.12. I'padix byHKIIIH

3) obupaemo " @opMaT psaaa JaHHBIX ' |

[}

¥aanwute
@.ﬁ BoccTaHoBWTE GOpMaTMRpOBaHKE CTHARA
ﬂh W3MeHWTE TN gUarpaMMel 4na paja..

._'-E EulEpaTe AaHHEIR..

AoBaEnTe NOANKUCKH 4aHHBIX

A0B3EUTE AMHWEKD TPEHAA...

%' ©opMaT paga AaHHEIX..,



4) y niagoroBoMy BikHI "dopMaT psjga JaHHBIX' BCTaHOBIIOEMO

nepeMukad Ha " [1o BcmomorareibHoii ocu'”

r-

Q&pua'r pAAE AaHHBLX

| MapaneTpa paaa ~| MapameTpsl pRaa
MNapaMeTpel MapKepa MocTpouTe pAa
Januerka Mapkepa @ Mo ocHoBHOM oo
LigeT mHm ) Mo BonoMoraTensHoM oo

TN AKHKAK

LiseT nKHWKM Mapkepa
TN AMHKK MapKEpa
TeHb

PopmaT ofbenHol durypel

B pesynbraTi oTpuMaeMo aiarpamy 3 10aTKoBoro Biccio (puc. 4.13).

y I'padiku ¢pynkuiii 1/y=f(x) Ta y=f(x) 1y

40,0 £ 0,4500
35,0 o - 0,4000
30,0 - 0,3500

0,3000
25,0

0,2500
20,0

0,2000
15,0

0,1500
10,0 0,1000
50 0,0500
0,0 T T T = 0,0000

2 2,12,22,32,4252,62,72,82,9 3 3,13,23,33,43,53,63,73839 X
=y =——1/y

Puc.4.13. I'padik pyHKIiH 13 101aTKOBOIO BICCIO

Braaaka " dopmart”

Onucany BuIIE TPOLEAYPY MOXKHA 3pOOUTH 1 3a JIOMOMOIOK BKJIQJKH
" ®opmart” .

B rpymi "Texkymmuii d¢parment” 11i€i BKJIaIKU CliJl oOpaTH MYHKT
" @opmar BbIIeIeHHOTO (pparmenTa” (rpadik, Ay TOTPiOHO JOJATH APYTY BicCh,

HEOOXIIHO MEPEALIE0 T1€10 BUIIINTH)
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JBnacTe NOCTpOeHKA x
{E_,-m-::-pnaT EblgeneHHOro gparMeHTa

& BoCCTaHOBMTE GOPMATMPOEEHKWE CTUAR

TekyLwmui dparMedT
MOXKHA BCTaHOBUTHU Iepemukad Ha " Ilo BcmoMorareJbHOM ocH” Y J1aJIOTOBOMY
BikHI " DopMarT psiia TaHHBIX" .
B rpymi " Pa3zmep" 1i€i BKJIagku MOXHA BCTAHOBUTHU NOTPIOHUI PO3MIp Jllarpamu.
B rpymi " Ctuam ¢puryp” MokHa BCTAHOBUTH KOJIp, IIHUPUHY Ta THUM JIiHI1
¢birypu, 110 BUJICHA, a TAKOX 11 3aJIMBKY 0OpaHUM KOJILOPOM Ta IHIIIE.

ﬁ Janueka Urypel -

[Aﬁﬂ] [AEE} [AEE] = & Konmyp gurype ~

w SpepekTol gna furyp -

L]

CTunmn furyp

B rpymi " Pazmep" Mo’xHa BCTAHOBUTH MOTPIOHMI pO3Mip Alarpamu.

il 0aem 2
i34
Pazmep F
B rpyni " Ynopsimouuth" MOKHa BUPIBHATH MEXI JEKIJIBKOX BUJIIJIEHUX

00’ €KTiB, 3rpyIyBaTh 00 €KTH, TTOBEPHYTH a00 BiJIOOpa3UTH BUIIJICHUN 00’ €KT,

PO3MICTUTH BUAUIEHUN 00’ €KT HA epeAHOMY a00 3aAHBOMY IUIaHI.

o
"’-,,3 JBnacTe BRIgENEHKWA

YNopagoYnTe
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IInTanHa Ta 3aBAAHHA OJIA CaMOHepeBipKI/I
SIKi BU/IM TAHUX BUKOPHCTOBYIOTKCS 1pu podoti B MS Excel?
Slxum ynHOM B M S EXCel BUKOHY€ETBCS aBTOMAaTHYHE 3aIIOBHEHHST KOMipOK?
Sxi onepaTopu MOKHAa BUKOPUCTOBYBATH y (opMyIti?
SIki TanM azgpecaltii BUKOpUCTOBYIOThCst B M S Excel?
SAxi kpoku «Macrtepa QyHKIIUNE» BU 3HA€TE?
Hagimo npusnadena kareropis «lloyHbrit andaBuTHBIN nepeueHb»?
Hagimo npu3nadyeHa kateropis «10 He1aBHO HCTIOIB30BABIIUXCS»?

SIki OCHOBHI TUIH (QYHKI[IH BUKOPHCTOBYIOThCA B MS Excel?

© © N o g kM w DdPF

SIxki MS Excel BuBotuTh MOBIAOMIICHHS TIPO MTOMUJIKH TIPU PO3PaXyHKaX 1 5K

iX po3ymiTH?

10.51x BigoOpasutu hopmynu B MS Excel?

11.1Ilo Take cremiaibHa BCTaBKa?

12.51xi Tinu giarpaMm MoxkHa mooyeatuy M S Excel?

13.5lxe mpusnauenHs nmiarpamu «['padux» Ta «ToueuyHas auarpamMma» Mpu
moOyI0Bi MAaTEMaTUIHHUX 3AJICIKHOCTECH ?

14.5Ixa mociI0BHICTh IPU CTBOpeHHI aiarpamu B M S Excel?

15.5Iki Bu 3Ha€TEe OCHOBHI €JIEMEHTH Jiarpamu’?

16.51x1 3MiHM MOKHA BHOCUTH B TTOOY/I0OBaHy Jiarpamy?

17.5Ix penaryBaTi OKpeMi €JIEMEHTH J[larpaMu’?

18.51k 3miHUTH, AOJATH a00 MPUOpPATH MapKEePH TaHUX ?

19.51x nonatu abo mpubpatu CiTKy Ha rpadiky?

2051k 3MiHUTH Aiana30H KOMIPOK, 110 MICTSATh 3HAYCHHS JIJIS JiarpaMu?

21.5Ix nomatu Apyry Bick Ha rpadik?

22.51k nopatv HOBHM psJI TaHKUX y Jiarpamy?
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Honarku

Honatok A 3aBaanns 10 Yacrunu 1

3aBaaHHs 11 CTyAeHTIiB rpynm 1

Tabms A1
Negap. | X dx y a b C d
1 2 | 3 4 5| 6 7 8
" a0
1 |o1]| 05 y:dﬂnéai9+b>49§—i 171 -08 | 0,05 | 122
exg Cg
5 codbx)
2 12 | -03 | Y=ax<s§n X+—>¢ 05| -04 | -44 | 16
o195y
3 5| 02 y:12+tg(bxx3)+w 085 22 | 1 | 12
. X3
4 1 | 01 | y=cxenmees)y 11| 08 | 033 | 05
d xa
10d>9(
5 |62|-03 y=Cx0™ 4+ =3 02| -21| 11 | 01
y= d xx?
6 6 | -0,2 e on s - 0] 11| 01 | 92 | -05
7 196 -04 SR L
) Y, ‘Iogs(bxx)( +1 8 2,5 2 '0,65
2
8 2 | 0,05 y:arctg(bzx)+a;;t)g Xic 06 | 01 4 | -06
X
15
9 109|002 | Y= /\axx+bxx2\-|gxc+d 251 01| 3 | 015
- 2X - X
0 | 2| 1 Saethe 12| 43 | 001 2
c’e
5c
11 02| 02 y=1g2 X - dxe?™ 095 -1 | 2 | 08
a
2
12 | 3 005 yﬂg%bmﬂ-% 7 |-04| 6 |-02




1 2 | 3 4 5 | 6 7 8
b . a
13 25 05 _ axos x;rbxsmx re 5 3 o5 5
a x¢
14 4 |-006 y = +bXg— 31 02| 2 4
c>10* d
3/ 2 _
15 | 06| 1 _avox-d g 01|/ 05| 4 | 5
b+
16 | 19| 02 | YFa/ees' @)+ @A/ o, 1o 0s| 06 | 02
17 3| 04| y= c@n§9+ax/|bxx| 21]-09| 51 | 04
4]
18 11| 05 | y=— 2 soxflamx| | 2| 11 | 73| 05
tg(d <)
19 | 18] 02 |y=axg (b+x)+cxd >eb’°“ 07| -12 | 307 | 46
2 1 L 04| 2 | - 12
0 03 y=dx° - bxg’(a+Xx) 0 3.9
21 4 | 08 y= CX . dxxarxsinx 01| 13| 21 | 04
] \/b_xX ] ] ] ]
2 | 15| 05 | y=———+dsin(axx) | 21| 12 | 08 | 43
: ' c¥g(bxx) : ' :
23 2 02 y - b)@OS3 (C XX) + d x\/g '0,4 1,3 0,1 5,2
24 | 12| 06 | y=c-23-sina+d-1g%(x-b) | 09 | 96 | 13 | 06
25 |09 01 y=Ve o +axgdn 16| 3 2 | 14

50




3aBaaHHA /181 CTY/IEHTIB Ipynu 2
Taomms A.2

Ne
eap.

X dx y a b c d

1 02| 03] y=qg.et*—c-Jx3+10% | 16| 02 [ 17| 085

2 |27 1-007 y=a-cos®(c-x)+d-/ldx] | 23| 14 | 01| -05

b

=——+c-" : -1,1| 06 2 0,1

4 92 | -0,2 y=c-ln(b-x)— ae? -14| 1,2 | 23 | -0,2

5 1,5 0,35 y = b /lcxl +qa- COS(d + x) 5,2 2,1 -3 0,2

y=a-tg*’(b+x)+c

6 | 15| 01 11| 01 | 29 | -045
|d.ebx|
3 .
7 |16] 02| ,=CF (d-x) b 025 39 |-08| 07
a In(x2 —¢)
X
8 | 55| 02 y=c-sin(3)+a- ] 2 | 14| 4 | 28
9 |51 06 y=c-x3+d-lg?(x-b|) -3 | -281|14 2

10 | 06| 03 |y=a-x2+c-sin®(x-b)+e | 33| 02 | 24| 05

xz -
L0102 | ) 2 ey |03]02 1915
12 | 12| 01 y=-L hcx2 a0 05| 012 |-08| 33
ea-x

13 0,7 0,1 y=a- xz +pb- \/ld . Sin(cx)l 1,6 5,3 0,5 '0,8

14 | 35| -02 | y=a-cos?(x+c)—d-elt* 4 | -2 01| -12

15 | 19| 01 y=d-In(b-x)—ae* 251 19 |-02| 14

16 [125| -04 | y=d-In(b-x)+c-tgla—x) 20 | 1,7 [ 12| 0,2

y=d-In?*(b-x)+a

17 | 25| 0,2
®) 0 (3 )

065 1,2 | 25| 16
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3aBaaHHs /151 CTY/IeHTIB rpynu 3

Taoms A.3
No
X dx y a b C d
sap.
1 2 3 4 5 6 7 8
11 01] 08| yzew oma67%8 D |05 14 |38/ 17
a-x+d
2 1,3 | 01 y=3a-x+e ¥+ ; . xz 21| 06 | 1,3 |03
- X
3 (19 01 | y=tg2(a-x)+ d-Vx . o3 |025| 151 | 21 | 33
c x
a-x?
4 1102| -05 y =T emtre g g0 01| 2 [-1,3]| 04
5 |125| -04 | y=d-cos*(a-x)+c-sin*(b-x) | 03| 07 |12 | 14
t02(r - x) —
6 | 02| 05 _atgilcx)—d 14| 21 |07 16
b-Vb-x
7 07| 04 y=c-+/la x| +b-sin?(d-x) -2,1 3 14 | 05
b
8 14 | 01 y = ’e?x +q- tg\/ﬂ 14| 05 | 09 | 1,3
9 2 | 03 | y=a-n*(b-x+c|)+d-sinx | 12| 31 | 17| 62
[
10 |13,2| 0,6 = —d-x-a-sinx 2 | 14 |02 |-1,7
Y Vb x
b-sinx X
11 | 21| 03 | y=c-tg?(a-x)+ +d-— 01| 38 |16 | 13
c-x 2
y = \/la - sin?(b - x) + cos?(c - x)|
12 | 1,7 | 0,2 X 14| 01 | 02 | 34
3
13 | 23| 06 y=a-tg?(x+b)—c-e 84| 01 | 04 08
14 04 0,3 y=a3-,/|x+b|—c- |x+d| 21 -23 |01 |-18
b - cos?x
15 14 | 1,2 —q ——— + % 24 1 28 | 1,1]| 09
Y c-Vd-x
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1] 2] 3 4 5] 6 | 7 |8

16 | 06| 09 | y=d-3(b-x+c)———*_ | 04| 51 | 22 |19
2:-b- d0.3

17 | 5 |005| y= c-zg2+x) +d-sin(a-x) | 99| 193 | 05 |24

18 | 1,1 | 02 y = tg(b-x%) + W 005/ 01 | 83 |15
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3aBaaHHs /181 CTY/IeHTIB rpynu 4

Taom A4
Ne X1 | dx f(x) a b C d
1 | 2] 3 4 5 | 6 | 7| 8
1 /03| 02 y=bree+ |9 01| 02 [03] 11
Sin“(c” xx)
2 63| -03| y=axos’bx)+[lgx)+d°| | 03 | 05 | 24| 07
3 | 15| 03 y =bxg?(ax<’) +./le 21 [0075| 2 | 08
4 | 86| -01 y = ,/[In(¢) =a°| +d >cos(c/ x°) 13 | 11 | 25| 15
5 13| 03 y =3/(x* +b%) +d xg(cxx®) 52 | 21 | 35| 0.2
— (ax?) 3c
6 |19 04 y=e®)+ == 18 | 28 | 03| 1,6
cos’ (d xx)
7 |128]-065| y=asxos®(bx?)+ ‘Ig(xc ) + d3\ 02 | 39 | 04| 07
8 |85 12 y =axsin®(x?/b) +/|tg(cx) xd| 25 | 14 | 4 | -28
9 | 61| 06 y = 4/(x** »0?) + c>cos®(d xx°) 33 | 1.8 | 14| 2
3 2
10 |07 12 y= YOI | din2(x) 33 | 04 | 24| 25
a*xp
_ (ox) . COS”(b*X)
11 | 06| 1,7 y=e&) == 23 | 12 | 19| 15
cxd?
2a
12 | 54| 04 y = 3@ 2o 15 | 26 | 08| 33
b2
lg(x°
13 | 67| 16 y = bcos?(axc) + | 3(3 ) 06 | 1,3 | 58| 08




1 2 3 4 5 6 7 8
14 | 35 | 0,2 y:—§/(t)2<j><>@) +tg2(c o) 48 | 28 | 01| 1.2
+3a
o Sin’(b? %)
15 1,9 1,3 =€e +W 0,2 1,9 2,6 1,4
C
4/ 2 6
16 |125| -11 y= w + C XCOS? (b XX3) 2,6 1,7 1,2 2,2
d
4 3 2
17 | 15| 1,3 y = (X +a" ) +cxg(d xx%) 06 | 24 | 55| 16

cos’(X)
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3aBaaHHs /151 CTY/IEHTIB rpynu S

Tabnuys A.5
Ne Xy | dx f(x) a o
1 2 3 4 5 6 7 8
5
1 | 15|05 y:ln3|2.c_a.x3|+\/|Coi:.(i'x2)| 16 |008| 12 | 0,01
3 |x + a
2 04 | 0,8 = ——.gXd 5- 33| 2 |05 18
y = arctg(x) ce + 0.5 T )b
3 | 1802 e In(cx) 34/ 04| 8 | 06
1) ) = + ncx -7 ) 1)
Y arctg(bx) +dx
_lgla-x3)+e ™
4 | 1201 y=- 102| 3 | 23| 07
VxP + [x2 — In(cx)|
1 (15-a-1g(5x%°)
5 15| 01 Yy =Xx7" — 143| 4 14 | 3,3
e *+d
+tg(3-xP7?)
. 4. .d
6 | 2502 _ayllglt- ) 16701 | 1,2 | 1,3
2 - In|(x — b)?|
a
7 | 16|04 y:ln|(d-x—c-,/|x|)|- x——— 11232111 142
b+=
4
d - cos? (E — x) an
8 01101 — 2 +h- - 44 109 |14 | 7.8
Y 1 — cos(x€) b tan(2 x)
Vlsin3(b - x2
9 22|04/ y=iga-xt—1)+a L 3(C N 151 (01]06] 31
—r  _ _sin(a-x)
10 | 2 |01 (b)) 02 05|06 41
4 c3 + 3-cos?(d/x)
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1 [ 2 3 4 56 7] 8
_ V12x* —3cx3+6
11 | 22 | 02 Y= T30 -x—1)? 10502 | 14| 2
—lg%(a- (x/d)3) /2
12 | 13 |03 _ (@) e+ Ini(d + ) 077] 5 | 01| 2
’ , 2sin?(c - x) — i/ |sin x3| . '
13| 06 | 02 _2-coskx—alx) | d 0301 3 | 2
e s Y =085 sin(b-x)  |x2/(c + x2)] s
4| x3
14151020 110 (x+a) _ bz | 4|05/ 07 )93
|x| lg(dx) + c - 100.1x
15 | 35 | 05 @-x-e—b-|x Vi 721010208
’ ’ y = 4 y . f .
cvx + y/In(dx)
b
16| 20 | 1 |y=lg(x—a: m)-(o,u-m) 03| 06| 15 | 200
_ —ax\3 3 _
17| 2 |o5| yoGmexree ™V rybemdl Toq 4] 2225
b-1lg(5x)
2 - cos(ax — 1/(bx))
y =18 ,
1.5sin?(cx)
18 | 1,1 | 01 2 11210143
dx
[x2/(a — x3)|
y
~ Isin2(b - x) — (sin(a - x2) - sin(c - x))|
y = x4 +\/|acosx| + xb
20 | 1,5 | 0,2 ¢3 - sind(cx) 25121|05]| 4
x+a?/(d - x)
. 2 _ cin2 .
21| 17 | 03| =g GO msinlax) g0, oo
(cx)3 + 3+ cos?(d/x)
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1 2 3 4 5 6 7 8
b-sin(x?) + e 0%
2| 2 |02 y=ln3(x\/m)-( 3( ) ) 45| 71|02 5
d - /|sin(c - x)|
|x=bl .
e In(cx
23| 21|01 y= (cx) +tg(d-x®) | 12| 3 | 15|05
a - sin?(dx) + /|x — 5|
c-sin?(0,1b - x)
24 1,2 | 0,3 y:xa+,/|bx|+e—x_x+x2/(d_x) 21119107 | 5
> 2(p - x2
25 | 18 | 0. y=ln2|a+dx2|+‘/|coscib )| | 21]05/|01 08
3/ 2
26 | 06 | 04 y:%ﬂq‘h % 21|-05| 4 |25
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3aBaaHHA /181 CTY/IEHTIB rpynu 6

Tabnuys A.6
M | X dx f(x) a b C d
1|03 02 b 4 |9 ‘ 01| 02|03 11
sin“(c’ xx)
2 | 63 | -03 | axos(bx)+,[lge(x)+d’ | 03 | 06 | 08 | 1,3
3 115| 03 bxg? (axc) +/leF % 21 | 05 | 24 | 0,7
4 | 86 | -01 ,/\ln(xZ) x| +dxcos(c/x’) | 13 | 11 | 25 | 15
5 1,3 0,3 3/(x* +b?) +d xg(c*x) 52 | 21 | 35 | 0,2
6 | 19| 04 @) 3&‘ 18 | 28| 03| 16
cos’(d xx)
12,8 | -0,65 | axos’(bx¢)+[lge(x)+d’ | 02 | 39 | 04 | 07
8 | 85| 12 | asn‘(/b+fgcxd | 25 | 14 | 4 | 28
9 6,1 0,6 41(x% %0?) + ¢ xcos® (d %) 33 | 18 | 14 2
10|07 | 1,2 V0D | einz() 33 | 04 | 24 | 25
11| 06 | 17 ) COSZ (:;X) 23 | 12 | 19 | 15
12 | 54 | 04 il (dbj"za) +g¥(exd) 15 | 26 | 08 | 33
13| 67 | 16 o 190 | 06 | 13| 58 | 08
, ) b xcos® (axx’) + e ) ) ) ’
14 | 35 | -02 V@) | 2(cod) 48 | 28 | 01 | 1,2
b+3a
2 Sn®(b®xx)
15| 1,9 | 1,3 o 02 | 1,9 | 26 | 1,4
16 | 125 | -11 | YD) coogone) | 26 | 17 | 12 | 22
a
4 3 2
17 | 15 | 13 | dX*aD) @) | 06 | 24 | 55 | 1.6
cos*(X)
18 |54 0,7 | {log,(0x¢)/a +cxsin*(d/x)| 2,7 | 1,7 | 38 | 35
b Cz
19 | 99 | 05 axl >+J e 07 | 25 | 01 | 1,2
a 3
20| 69 | 11 SO0 Ly | 36 | 21 | 13 | 1.3
tg(x) X
21| 66 | 1,2 —m + 0o (c¢) 37 | 36 | 1.8 | 11

59



3aBaaHHA /181 CTY/IEHTIB rpynu /

Tabnuys A.7
N | Xg dx f(x) a b C d
4 43
1103/ 02 VD) | csin®xt) | 03 | 01 | 08 | 09
2ax4b
2 | 63 | -0,3 | 2axc0s’(30%<) +,[In(x*)d*|| 03 | 06 | 08 | 1.3
3
3|15/ 03 D", Jer s 21 | 25 | 26 | 1,7
tg”(axx’)
3 2b 2 H 3
4 | 86 | 01 |VIegu @™ +dmsneld) oy | g | g
5 1,3 0,3 4/(x* %°) +d/tg(cxx?) 22 | 41| 33 | 1.2
6 | 19 | 04 oy [3090) 18 | 28 | 03 | 16
C0oS“ (C %)
7 | 12,8 | -0,65 | a/cos’(bxx?)+ \s‘n(xZC)de\ 02 | 39| 14 | 1,7
2 3 2
g8 | 85 | 12 | @SR eosexd]| g0 || 40 | og
9 | 61 | 06 3/ (x*1b%) +c/sin®(d xx?) 43 | 1,8 | 14 | 2,7
10 07| 1,2 | bre=+ L‘ 23| 04 | 24 | 25
cos“(C” xx)
2 (X2) Slnz(b XX)
11 | 06 | 1,7 en ol 33 | 1,2 | 33| 15
12 | 54 | 04 | alcos’(3xC)+ ,/‘In(xC) /d¥ | 16 | 36 | 28 | 28
13 | 6,7 | 1,6 btg?(anc) + e /d | 16 | 1,3 |53 | 1,8
14 | 35 | -02 | (Jeos’(x*)/a’|+dxg(c/x®) | 41 | 22 | 21 | 1.2
15| 19 | 13 Jpe /b7 +d 7tg(c o) 22 | 19 | 25| 14
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3aBaaHHs /151 CTY/IeHTIB rpynu 8

Tabnuys A.8
M | xg | dx f(x) a b C d
(a>~x2) 3d
1 3,3 1,2 2b/e + — 1 < 0,4 0,6 0,2 3,1
cos“(C” xx)
2 | 93 | -02 | 3asin’(bxx) +,lg,(x)/d’] | 02 | 01 | 05 | 1,6
316513 axg?(bx<?) +c/ . [le’ xd* 22 | 06 | 23 | 0,6
4 | 105 | -0,1 1/‘tg(x2)><ab‘+2d>sin2(3c/x2) 12 | 1,3 | 26 | 18
5 | 1,4 | 06 | 2/(x*/b%) +4d %xg®(4c/x°) 53 | 24 | 37 | 02
6 | 29 | 05 a4 |39 18 | 28| 03 | 16
COS“(C *xX")
11,8 | -03 | alcos’(bx®) +,lsin(x)/d°| | 02 | 39 | 04 | 07
95 | 22 | axos’(x’ ) +,tg(c>x)/d| 28 | 14 4 2,9
9 | 71 | 02 2/(x*1b%) +cxtg®(d %) 36 | 1,8 | 1,4 | 26
3 2/d2
10| 09 | 13 Mw,gnz(xs) 33 | 04 | 23| 26
a*b
3 2
11| 36| 07 3a0) 4 05 (07 %) 23112 | 19| 15
cxd?
2 2
12 | 16,5 | -1,3 ¥+2C/Qn2(bxx3) 26 | 1,7 | 1,3 | 26
2/x3 (a® %o
13| 16 | 13 Mﬂng(me) 06 | 27 | 54 | 16
sin“(x)
14 | 56 | 1,7 | |in(@x?)/b+cxos’(d/x?) | 2,7 | 1,7 | 38 | 35
3
15| 59 | 03 axe® + L‘ 06 | 46 | 03 | 1,2
cos’(d xx)
a 3
16 | 67 | 16 | /0) 4q7g2( S 16 | 38 | 16 | 1,2
cos(X) X
4
17 | 63 | 02 |  NBIXD L iieexnd) 26 | 27 | 15 | 13
b>sin(axx)

61



3aBaaHHs /181 CTY/AeHTIB rpynu 9

Tabnuys A.9
Ne X1 | dx f(x) a c
1 | 2| 3 4 6 | 7 | 8
log, (b>x)
— 2 5
1 /02|06 y=axos Xx+——— 125| 25 | -1,1| 1.2
cmn%‘
3
2 |83|-03 yzlo%xww 7 | 25| 21| 17
3 | 16|07 y= b+ +sin*(d +0.1) 0,12|125| 4 | 0,55
’ ’ adlcxx? ' ’ ’ ’
axcos’ (b»x?)
4 1 |01 y= +4/x 1,8 28| 03| 16
Jlax) +d°|
5 |62 13 y—aﬁnél(leb)
’ ’ ‘tg (C XX) )d‘ 0,2 1,3 1,1 0,1
2
6 | 12|02 _ X005 (b9 | o 07| 11|02 -05
axx-d
3 2y _
7 10711 y=alnex)-d 0305|0437
sin®(b+ x)
. 3 %0
8 | 0105 y:d>sm28@9+b>¢gg—i 17 |-08 (005 122
eXg Cg
sin? (b xx
9 | 06|17 y=ln(2><><2)+# 2311219 15
cxd?
:cosz(axxb)+| 1|
10 | 1,9 | 04 3d g \[inG9)| 1828|033 | 16
1 | 07|02 y:a>cosz(b><x3)-% 26 025| 1,2 | 222
12 | 86|-01 y = /|In(x*)xa°| +d xcos(c/ x°) 13| 11|25 15
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1] 2 | 3 4 56 7| 8
3 2 3
13 | 01 |025 :JC’COS (bxx)+sm(gxz ) 2607|1202
2a
14 | 05 | 0,3 y =bxcos’ (ax/x) +,/In(c’ - 6.2) 11 [075| 2 |07
2a-x
15 0,7 10,25 y:sin(b-x3)+ P 00501 ]| 72|15
C — * X
16 | 05 | 02 y:a.ln(cb.x)_l_d+sin(x+c) 21|27 |065| 1,4
. cin? .
17 | 05 | 04 y = Jaxz+ LS b) 28 /025| 31|06
e—d-x
In(2a>x) ., ,( _ s
18 | 3 |005 = g (b xx 07101| 6 |02
V= era 10
-In(c - (x — b))
19 | 24 | 01 = x3) + 11| 08| 15| 04
y=tg(d-x7) a - sin?(d - x)
20 | 07 | 04 y =3/(e" +0?) +d xcos*(-2) 121314203
X
21 | 07 | 04 = fla s 0l +——* | 22|02 03|24
’ ’ y_ Sln(c+1) ’ ’ ’ ’
22 | 03 |01 y=3|e—cx|+“’2(#x) 11|06 | 13|03
‘a
3 .
23 | 11 0,25 cos(d-x) ., 035| 29 | -02 | 0,6
In(x2—-c¢)-a
22 | 41 | 03 y:dmosz(%)+ax1/sin(bL3X) 0211|1203
X
23 | 02 | 04 y=d>¢g8é39+a>ew 17|08 11|79
éxg
c+x
24 | 33 |-01 y=a-el?*l +tg%( ) 38 [-21/07 |17
25 | 82 |-04 _dinb-x) 12 18] 17|05
tg(a — x)
> x+a
26 | 14 | 04 y = /lcos (c-x)l+d-ln( b) 1,3 11|03 |22
3
=1 2 |02 y:dJ|cos2(b-x2)|+ln3(x @) |45 01|06 31
4c
a xcos( X X
28 | 19 | 02 y= “)TSE)'-dxec 25/ 01| 3 |01
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3aBaanns 18 cryaeHTiB rpynu 10

Tabnuys A.10

Ne X1 dx f(x) a b c d
: ctg(2b>x
1 |17 | -05 y = agin? .+ S92 05 | 7 |-44| 16
c+d
b

2 | 4 |-006 y = o xsin(a) + Ig% 09| 02| 2| 4
3 |11 01 -2 b 06 | 39 |-08| 01

’ ’ Y= cos(d-x?) In(x?2-c) ’ ’ ’ ’
4 |01 08 _costb-x) | lgoc) + 05 | 14 | 38| 07

a-x+d
5 |19 04 y=_[= 23C +be* ¢ 1,8 | 28 | 03| 16
sin“(axx)
sin(c - x?)

6 0,5 0,2 y = |a coS xl =+ b q 2,5 2,1 0,5 1,1
04 | 03 Y =tg?(C o) + 15 | 126 | 01| 33

7 ) ] (d >4g(b )9()) ) ) ] )

X
8 | 05| 02 y=a-el*+c-sin (E) 11 | 01 | 1,7 | 0,85
9 04 | 03 y = e®\/c-x3+ dxg(bx®) 04 14 | 32| 1,7
_ . cos®(dxx)
10 | 1,9 | 13 =ef+——— 02 | 19 | 26| 1,4
cxp?
11 |107] -04 | y=axsin’(b?)+ flgx)+d| | 03 | 29 | 05| 07
- 4 - 2 .

12 11| 02 | y=—; 9 %) d-cos“(a'x) | 19 | 23 | 05| 24
13 03| 05 y=c-yla-x|+b- COSZ(d 9 -1,1 2,3 14| 05
05| 03 = _+¢- : 06 | 02 | 22| 01

14 : : y PCIED c-ln(a-x) , , , ,
15 | 1,2 | 06 y=c-x3-sin?(a)+d-tg?(lx- b) 09 | 06 | 1.3 | 06

— Alax) Slnz(b XX)

16 | 17| 05 y=e "+ oo 13 | 1,2 | 11| 15




Joaarok b. IIpukiiang BUKOHAHHS Ta0JMIi pO3paxXyHKIB

F-3 B C (&} E F e H |
1
Z 2 b C d
3 0.3 0.6 0.8 1.3
4
5 N x y=fx x 1x y=ix) Ly v=ixy) | v=S{x¥) -
5 1 2 2.4141 4 0.5000 5,8281 04142 22 8427 12571 24 0008
7 2 2.1 2,5740 4,41 04762 6,6300 03384 23,8737 14445 27,3181
5 3 2.2 27267 4,84 04545 74351 03667 28,0801 1,6046 30,5847
5 4 2.3 2.8762 5,28 04348 82727 03477 32,2018 1,7576 33,8504
10 3 2.4 30275 5,76 04167 9.1660 03303 33,5673 18166 37,4841
11 5 2.5 3.1837 5.25 04000 101357 03141 38,1011 2.0811 41,1822
12 7 2.6 33470 6,76 03846 112022 02088 42,8250 22888 45,1138
13 B 2.7 3.5187 728 03704 113883 02841 46,7633 25172 40 2807
14 8 2.8 3,7045 7,34 03571 13,7230 026050 50,0461 21,7847 53,7308
15 10 2.0 3,8043 541 03448 52438 02561 55,4122 3,1023 58,5146
18 11 3 4.1240 9 03333 170072 02425 60,2190 34867 63,7057
17 12 3.1 43707 2.61 03226 18,1028 02288 65,4574 3,8634 66,4208
18 13 3.2 43,6567 1024 03125 21,6851 02147 71,2841 45776 75,8618
19 14 3.3 50046 1030 03030 250462 01908 77,5043 54138 83,4081
20 5 3.4 5,4586 1156 02841 20,7068 01832 86,2033 6,6460 82,3405
21 16 3.5 6,1144 1223 02857 373880 01833 57,3600 B,6782 1060472
22 17 3.6 7.2037 1256 02778 51,8837 01388 | 1153830 | 125158 | 1281988
23 18 3.7 9.3842 1360 02703 880620 01066 | 1556033 | 223418 | 1778452
24 19 3.8 150040 1444 02632 | 225,1205 | OO0G66 | 2065574 | 582708 | 3348373
25 20 3.0 363287 1521 02564 | 13107735 | 00275 | 13054010 | 337.0848 | 17333867
26 Cyua 59 128 83 180,70 706 1834, 80 4,84 2802,29 484,75 28704
27 | MakcEMa T He E) 363286866 1521 0.5 1319,77347 | 0.4142268 | 1395 4019 | 337,884776 | 1733,35668
26| Cepemme 285 644641731 9035 [0.35290160 | 96,7449854 | 024212572 [ 140114332 24237644 | 164351976
25 | MiHIMATEHE 2 2.41413583 4 0.2564102 6 | £,52505181 | 002752646 | 22 5426004 | 1,25711831 | 24 0995087
30
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Jlonarok B. 3aBnanns no Yacrunm 2

Ne BapianTy

3aBrmanHa

1

1. rpadiku dynxuiit: y = f(x), y* = f(x).
2. TiCTOrpaMu 3a TaHUMH PSIIKiB Ta0muii: 1) 3 MakcuMalbHUMU
3HAYCHHSAMH; 2) 3 CEpEIHIMU 3HAUCHHSIMH.

3. miarpamu KpyroBy i (a00) KiJbIIEBY 3a JaHUMH PSAKIB TAOJHIII:
1) 3 MiHIMaJIbBHUMU 3HAYCHHAMH; 2) 31 3HAYCHHSIMHU CYM CTOBIIIIIB.

1. rpadiku pynkuiit: y = f(x), Uy = f(x).
2. TiCTOrpaMu 3a TaHUMH PSIIKiB Ta0muii: 1) 3 MiHiMaTbHUMU
3HAYCHHAMHU, 2) 31 3HAYCHHSAMH CYM CTOBIIIIIB.

3. miarpamu KpyroBy i (a00) KiJbIEBY 3a JaHUMH PSAKIB TAOJIHIII:

1) 3 MakCHMaJIbHUMU 3HAUYCHHIMH; 2) 3 CEPEIHIMH 3HAYCHHSIMHU.

1. rpadiku byukuii: y = f(x), X* = f(x).
2. TicTorpamu 3a JaHUMH PSAKIB Ta0auii: 1) 3 MakcHuMaIbHUMH
3HAYCHHSAMH; 2) 3 CEPEIHIMU 3HAUCHHSIMH.

3. giarpamu KpyroBy i (a00) KiJIbIIeBY 3a JAaHUMH PSIJIKIB TaOJIHII:
1) 3 MiHIMaJIBHUMU 3HAYCHHSIMH; 2) 31 3HAYCHHSIMHU CYM CTOBIIIIIB.

1. rpadixu pynkuiit: y = f(x), u = f(x).
2. TICTOTpaMu 3a TaHUMH PSIIKiB Ta0muIi: 1) 3 MiHiMaTbHUMU
3HAYCHHAMHU, 2) 31 3HAYCHHSIMH CYM CTOBIIIIIB.

3. miarpamu KpyroBy i (a00) KiJbIIEBY 3a JaHUMH PSAKIB TAOJHIII:

1) 3 MakCHMaJIbHUMU 3HAUYCHHIMH; 2) 3 CEPEIHIMH 3HAYCHHSIMHU.

1. rpadiku byukuiit: y = f(X), y* = f(X).
2. TicTorpamu 3a JaHUMH PSAKiB Ta0auii: 1) 3 MakcHuMaaIbHUMH
3HAYCHHSAMH; 2) 3 CEpEIHIMU 3HAUCHHSIMH.

3. miarpamu KpyroBy i (a00) KiJbIIEBY 3a JaHUMH PSAKIB TAOJHIII:
1) 3 MiHIMaJIBHUMU 3HAYCHHIMH; 2) 31 3HAYCHHSIMHU CYM CTOBIIIIIB.

1. rpadiku pynkuiit: y = f(x), Uy = f(X).
2. TiCTOrpaMu 3a TaHUMH PSIIKiB Ta0muii: 1) 3 MiHiMaTbHUMU
3HAYCHHAMHU, 2) 31 3HAYCHHSIMH CYM CTOBIIIIIB.

3. giarpamu KpyroBy i (a00) KiJIbIIeBY 3a TJAaHUMH PSIJIKIB TaOJIHII:

1) 3 MakCHMaJIbHUMU 3HAUYCHHIMH; 2) 3 CEPEIHIMH 3HAYCHHSIMHU.

1. rpadiku byukuiit: y = f(x), X* = f(x).
2. TicTorpamu 3a JaHUMH PSAKIB Ta0auii: 1) 3 MakcHuMaIbHUMH
3HAYCHHSAMH; 2) 3 CEPEIHIMU 3HAUCHHSIMH.

3. miarpamu KpyroBy i (a00) KiJbIIEBY 3a JaHUMH PSAKIB TAOJHIII:
1) 3 MiHIMaJIBHUMU 3HAYCHHSIMH; 2) 31 3HAYCHHSIMHU CYM CTOBIIIIIB.

1. rpadixu pynkuiit: y = f(x), u = f(x).
2. TICTOTpaMu 3a TaHUMH PSIIKiB Ta0muii: 1) 3 MiHiMaTbHUMU
3HAYCHHAMHU, 2) 31 3HAYCHHSIMH CYM CTOBIIIIIB.

3. giarpamu KpyroBy i (a00) KiJIbIieBY 3a TJAaHUMH PSIJIKIB TaOJIHII;

1) 3 MakCHMaJIbHUMU 3HAUCHHIMH; 2) 3 CEPEIHIMU 3HAYCHHSIMU.
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1. rpadiku byukuiit: y = f(X), y* = f(X).
2. TicTorpamu 3a JaHUMH PSAKIB Ta0auii: 1) 3 MakcHuMaIbHUMH
3HAYCHHSAMH; 2) 3 CEpEIHIMU 3HAUCHHSIMH.

3. miarpamu KpyroBy i (a00) KiJbIIEBY 3a JaHUMH PSAKIB TAOJIHIII:
1) 3 MiHIMaJIbBHUMU 3HAYCHHSIMH; 2) 31 3HAYCHHSIMHU CYM CTOBIIIIIB.

10

1. rpadixu dpynkii: y = f(x), Ly = f(x).
2. TicTorpamu 3a JaHUMU PsIAKiB Ta0uii: 1) 3 MiHIMaTbHUMH
3HAYCHHSAMHU; 2) 31 3HAUCHHSIMH CyM CTOBIIIIIB.

3. miarpamu KpyroBy i (a00) KiJbIIEBY 3a JaHUMH PSAKIB TAOJHIII:

1) 3 MakCHMaJIbHUMU 3HAUYCHHIMH; 2) 3 CEPEIHIMH 3HAYCHHSIMHU.

11

1. rpadiku dynxuiit: y = f(x), x* = f(x).
2. TicTorpamHu 3a JJaHUMH PSIKiB Ta0uii: 1) 3 MakcuMaabHUMHU
3HAYCHHSIMHU; 2) 3 CEPEIHIMU 3HAYCHHIMH.

3. giarpamu KpyroBy i (a00) KiJIbIIeBY 3a JAaHUMH PSIJIKIB TaOJIHII;
1) 3 MiHIMaJTbBHUMU 3HAYEHHSIMH; 2) 31 3HAYCHHSIMHU CYM CTOBIIIIIB.

12

1. rpadixu dynkuii: y = f(x), u = f(x).
2. TicTorpamu 3a JaHUMU PsIaKiB Ta0uii: 1) 3 MiHIMaTbHUMH
3HAYCHHSAMHU; 2) 31 3HAUCHHSIMH CyM CTOBIIIIIB.

3. miarpamu KpyroBy i (a00) KiJbIIEBY 3a JaHUMH PSAKIB TAOJHIII:

1) 3 MakCHMaJIbHUMU 3HAUCHHIMH; 2) 3 CepeIHIMH 3HAYCHHSIMU.

13

1. rpadiku dynxuiit: y = f(x), y* = f(X).
2. TiCTOrpaMu 3a TaHUMH PSIIKiB Ta0muii: 1) 3 MakcuMaabHUMU
3HAYCHHSIMU; 2) 3 CEPEIHIMU 3HAYCHHSIMH.

3. giarpamu KpyroBy i (a00) KiJIbIIEBY 3a JAaHUMH PSIJIKIB TaOJIHII:
1) 3 MiHIMaJIbBHUMU 3HAYEHHSIMH; 2) 31 3HAYCHHSIMHU CYM CTOBIIIIIB.

14

1. rpadixu dynkuii: y = f(x), Ly = f(x).
2. TicTorpamu 3a JaHUMU PsIAKiB Ta0muii: 1) 3 MiHIMaIbHUMH
3HAYCHHSAMHU; 2) 31 3HAUCHHSIMH CyM CTOBIIIIIB.

3. miarpamu KpyroBy i (a00) KiJbIIEBY 3a JaHUMH PSAKIB TAOJHIII:

1) 3 MakCHMaJIbHUMU 3HAUCHHIMH; 2) 3 CePETHIMH 3HAYCHHSIMU.

15

1. rpadiku dynxuiit: y = f(x), x* = f(x).
2. TiCTOrpaMu 3a TaHUMH PSIIIKiB Ta0muii: 1) 3 MakcuMaabHUMU
3HAYCHHSMU; 2) 3 CEPEIHIMU 3HAYCHHSIMH.

3. giarpamu KpyroBy i (a00) KiJIbIIeBY 3a TJAaHUMH PSIJIKIB TaOJIHII:
1) 3 MiHIMaJIbBHUMU 3HAYCHHAMH; 2) 31 3HAYCHHSIMHU CYM CTOBIIIIIB.

16

1. rpadixu dpynkuii: y = f(x), u = f(x).
2. TicTorpamu 3a JaHUMU PsIaKiB Ta0uii: 1) 3 MiHIMaIbHUMH
3HAYCHHSAMHU; 2) 31 3HAUCHHSIMH CyM CTOBIIIIIB.

3. miarpamu KpyroBy i (a00) KiJbIIEBY 3a JaHUMH PSIKIB TAOJIHIII:

1) 3 MakCHMaJIbHUMU 3HAUCHHIMH; 2) 3 CePETHIMU 3HAYCHHSIMU.

67




17

1. rpadiku byukuiit: y = f(X), y* = f(X).
2. TicTorpamu 3a JaHUMH PSAKIB Ta0auii: 1) 3 MakcHuMaIbHUMH
3HAYCHHSAMH; 2) 3 CEpEIHIMU 3HAUCHHSIMH.

3. miarpamu KpyroBy i (a00) KiJbIIEBY 3a JaHUMH PSAKIB TAOJIHIII:
1) 3 MiHIMaJIbBHUMU 3HAYCHHSIMH; 2) 31 3HAYCHHSIMHU CYM CTOBIIIIIB.

18

1. rpadiku pynkuiit: y = f(x), Uy = f(X).
2. TICTOTpaMu 3a TaHUMH PSIIIKiB Ta0muIi: 1) 3 MiHiMaTbHUMU
3HAYCHHAMHU, 2) 31 3HAYCHHSAMH CYM CTOBIIIIIB.

3. giarpamu KpyroBy i (a00) KiJIbIIeBY 3a JAaHUMH PSIJIKIB TaOJIHII:

1) 3 MakCHUMaJTbHUMU 3HAUCHHIMH; 2) 3 CEPEIHIMU 3HAYCHHSIMU.

19

1. rpadiku byukuii: y = f(x), X* = f(x).
2. TicTorpamu 3a JaHUMH PSAKIB Ta0auii: 1) 3 MakcHuMaaIbHUMH
3HAYCHHSAMH; 2) 3 CEpEIHIMU 3HAUCHHSIMH.

3. miarpamu KpyroBy i (a00) KiJbIIEBY 3a JaHUMH PSAKIB TAOJHIII:
1) 3 MiHIMaJIbBHUMU 3HAYCHHSIMH; 2) 31 3HAYCHHSIMHU CYM CTOBIIIIIB.

20

1. rpadixu pynkuiit: y = f(x), u = f(x).
2. TiCTOrpaMu 3a TaHUMH PSIIIKiB Ta0muii: 1) 3 MiHiMaTbHUMU
3HAYCHHAMHU, 2) 31 3HAYCHHSIMH CYM CTOBIIIIIB.

3. giarpamu KpyroBy i (a00) KiJIbIIeBY 3a JAaHUMH PSIJIKIB TaOJIHII:

1) 3 MakCHUMaJIbHUMU 3HAUCHHIMH; 2) 3 CEPEIHIMH 3HAYCHHSIMU.

21

1. rpadiku byukuiit: y = f(X), y* = f(X).
2. TicTorpamu 3a JaHUMH PAKIB Ta0auii: 1) 3 MakcHuMaaIbHUMH
3HAYCHHSAMH; 2) 3 CEpEIHIMU 3HAUCHHSIMH.

3. miarpamu KpyroBy i (a00) KiJbIEBY 3a JaHUMH PSAKIB TAOJHIII:
1) 3 MiHIMaJIbBHUMU 3HAYCHHSIMH; 2) 31 3HAYCHHSIMHU CYM CTOBIIIIIB.

22

1. rpadiku pynkuiit: y = f(x), Ly = f(X).
2. TiCTOrpaMu 3a TaHUMH PSIIKiB Ta0muIi: 1) 3 MiHiMaTbHUMU
3HAYCHHAMHU, 2) 31 3HAYCHHSIMH CYM CTOBIIIIIB.

3. giarpamu KpyroBy i (a00) KiJIbIIeBY 3a TJAaHUMH PSIJIKIB TaOJIHII:

1) 3 MakCHUMaJIbHUMU 3HAUCHHIMH; 2) 3 CEPEIHIMY 3HAYCHHSIMU.

23

1. rpadiku byukuiit: y = f(x), X° = f(x).
2. TicTorpamu 3a JaHUMH PSAKIB Ta0auii: 1) 3 MakcHuMaIbHUMH
3HAYCHHSAMH; 2) 3 CEPEIHIMU 3HAUCHHSIMH.

3. miarpamu KpyroBy i (a00) KiJbIIEBY 3a JaHUMH PSIKIB TAOJIHIII:
1) 3 MiHIMaJIbHUMU 3HAYCHHSIMH; 2) 31 3HAYCHHSIMHU CYM CTOBIIIIIB.

24

1. rpadixu pynkuiit: y = f(x), u = f(x).
2. TICTOTpaMu 3a TaHUMH PSIIKiB Ta0muii: 1) 3 MiHiMaTbHUMU
3HAYCHHAMHU, 2) 31 3HAYCHHSIMH CYM CTOBIIIIIB.

3. giarpamu KpyroBy i (a00) KiJIbIIeBY 3a JAaHUMH PSIJIKIB TaOJIHII:

1) 3 MakCHUMaTbHUMU 3HAUCHHIMH; 2) 3 CEPEIHIMU 3HAYCHHSIMU.
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25

1. rpadiku byukuiit: y = f(X), y* = f(X).

2. TicTorpamu 3a JaHUMH PSAKIB Ta0auii: 1) 3 MakcHuMaIbHUMH
3HAYCHHSAMH; 2) 3 CEpEIHIMU 3HAUCHHSIMH.

3. miarpamu KpyroBy i (a00) KiJbIIEBY 3a JaHUMH PSAKIB TAOJIHIII:
1) 3 MiHIMaJIbHUMU 3HAYCHHSIMH; 2) 31 3HAYCHHSIMHU CYM CTOBIIIIIB.

26

1. rpadiku pynkuiit: y = f(x), Uy = f(X).

2. TiCTOrpaMu 3a TaHUMH PSIIKiB Ta0muIi: 1) 3 MiHiMaTbHUMU
3HAYCHHSMU, 2) 31 3HAUCHHSIMH CyM CTOBIIIIIB.

3. giarpamu KpyroBy i (a00) KiJIbIIeBY 3a JAaHUMH PSIJIKIB TaOJIHII:
1) 3 MaKkCHMaJIbHUMU 3HAUCHHIMH; 2) 3 CePEIHIMH 3HAYCHHSIMU.

27

1. rpadiku byukmiit: y = f(x), X° = f(x).

2. TicTorpamu 3a JaHUMH PAKIB TaOauii: 1) 3 MakcuMaaIbHUMH
3HAYCHHSAMH; 2) 3 CEpEIHIMU 3HAUCHHSIMH.

3. miarpamu KpyroBy i (a00) KiJbIEBY 3a JaHUMH PSAKIB TAOJHIII:
1) 3 MiHIMaJIbHUMU 3HAYCHHAMH; 2) 31 3HAYCHHSIMHU CYM CTOBIIIIIB.

28

1. rpadixu dpynkuii: y = f(x), u = f(x).

2. TICTOTpaMu 3a TaHUMH PSIIIKiB Ta0muIi: 1) 3 MiHiMaTbHUMU
3HAYCHHSMHU; 2) 31 3HAUCHHSIMH CyM CTOBIIIIIB.

3. giarpamu KpyroBy i (a00) KiJIbIIEeBY 3a JAaHUMH PSIJIKIB TaOJIHII;
1) 3 MakCHMaJIbHUMU 3HAUCHHIMH; 2) 3 CepPEIHIMH 3HAYCHHSIMU.

29

1. rpadiku dynxuiit: y = f(x), y* = f(x).

2. TicTorpamu 3a JaHUMH PSAKIB Ta0auii: 1) 3 MakcHuMaIbHUMHU
3HAYCHHSAMH; 2) 3 CEPEIHIMU 3HAUCHHSIMH.

3. miarpamu KpyroBy i (a00) KiJbIIEBY 3a JaHUMH PSAKIB TAOJHIII:
1) 3 MiHIMaJIbBHUMU 3HAYCHHAMH; 2) 31 3HAYCHHSIMHU CYM CTOBIIIIIB.

30

1. rpadixu dpynkii: y = f(x), Ly = f(x).

2. TicTorpamHu 3a JJAaHUMU PsIIKiB Ta0uii: 1) 3 MiHIMaTbHUMH
3HAYCHHSMHU, 2) 31 3HAUCHHSIMH CyM CTOBIIIIIB.

3. giarpamu KpyroBy i (a00) KiJIbIIeBY 3a TJAaHUMH PSIJIKIB TaOJIHII;
1) 3 MaKCUMaJIBbHUMHU 3HAYCHHSIMU; 2) 3 CEPEIHIMU 3HAUCHHSIMH.

31

1. rpadiku dynxuiit: y = f(x), x* = f(x).

2. TiCTOrpaMu 3a TaHUMH PSIIIKiB Ta0muii: 1) 3 MakcuMaabHUMU
3HAYCHHSAMH; 2) 3 CEPEIHIMU 3HAUCHHSIMH.

3. miarpamu KpyroBy i (a00) KiJbIEBY 3a JaHUMH PSAKIB TAOJIHIII:
1) 3 MiHIMaJIbBHUMU 3HAYCHHAMH; 2) 31 3HAYCHHSIMHU CYM CTOBIIIIIB.

32

1. rpadixu dpynkuii: y = f(x), u = f(x).

2. TicTorpamu 3a JaHUMU PsIaKiB Ta0uii: 1) 3 MiHIMaIbHUMH
3HAYCHHSMHU, 2) 31 3HAUCHHSIMH CyM CTOBIIIIIB.

3. giarpamu KpyroBy i (a00) KiJIbIIeBY 3a JAaHUMH PSIJIKIB TaOJIHII;
1) 3 MaKCUMaJTbHUMHU 3HAYCHHAMHU; 2) 3 CEPEIHIMU 3HAUCHHSIMH.
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Honarok /1. Ilpukiaaau rpadikis Ta giarpam

Ipuxaanu rpadikis

40,0

30,0 1

25,0 ~

20,0 1

15,0 1

10,0 +

5,0 -

0,0

JEDEDEDEDER e e gng

Y Tpadik pynxuii y=f(x)

35,0 1

X
2 212223242526272829 3 3132333435363,73839

+y

0,5
0,4
0,4
0,3
0,3
0,2
0,2
0,1
0,1

0,0

y I'padik pynkmii 1/y=f(x)

N

n

X
2 212223242526272829 3 3132333435363,73839

=1y
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y I'padixu pynxuiii Vy=f(x) ra y=f(X)

40,0 ;

35,0
30,0 l
25,0

20,0

==y =0=1ly
15,0

10,0

50

0,0 X
2212223242526272829 3 3132333435363,73839

Sxmo naHi, 3a SKUMU 1O0OYAOBaHI Ipadikd, CHIBHO PI3HATHCS, TO BaXKO
noOauyntu 3MiHy napamertpa. Lleit mapamerp . ciijl BigoOpa3uTH Ha J0JATKOBIN
BICI.

I'padikn pynxuiii 1/y=f(X) Ta y=f(X)

y Uy

40,0 £ 04500
35,0 | L 0,4000
200 L 03500

L 0.3000
25,0

L 0.2500
20,0

L 0,.2000
15,0

L 0,.1500
100 L 0,1000
50 L 0,0500
0,0 L 0,0000

22122232425262,72829 3 313233343536373839 X

==y =1y
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Ipuxaaam ricrorpam

I'icrorpama
2000 (3a MaKCMMAaJIbLHUMHU 3HAYEHHSIMH )
1800
1600
1400
1200
1000
800
B MakcumaibHe
600
400
200 I
O | —
X y X2 1/x y2 1y u % S
I'icrorpama 06'emna
(3a cepenniMu 3HAYEHHSIMH)
o T T
]
B CepenHe
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Ipukaaau giarpam

O0'emHa kpyrosa aiarpama
(3a MiHIMAJIBLHIMY 3HAYEHHSIMH)

200 241

0,03

mX
my
mx2
| 1/x
ly2
l1/y
Hu
mv

us

KiabueBa giarpama
(3a 3HAYEHHSIMH CYM)

mX
my
mx2
m 1/x
my?
l1/y
Hu
mv

s
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Ilpukaa BUKOHAHHS 3aBIaHHS 2

Ob6csie npooasicy npunmepis 3a 2017 p. (man.cpn.)

[TpousBoauTens | kB. [l xB. [l xB. 1V kB.
HP 1,235 1,372 1,176 1,124
Canon 0,854 0,987 0,778 0,686
Epson 1,026 1,098 0,954 0,882
Lexmark 0,488 0,596 0,421 0,405
Hpyrue 0,098 0,145 0,075 0,068
OOcsr nponaxy npunrtepis 3a 2017 p. (MIH.TpH.)
16
B | xB.
u || kB.
111 ks.
H|V xB.
HP Canon Epson Lexmark JEiitit
OO0csr npomaxy npuHTepis 3a 2017 p. (MIH.TpH.)
16
mHP
= Canon
= Epson
| exmark

| xB. Il xB. Il xs. IV kB.

B Ty
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Oocsr npoxaxxy npunrtepis 3a 2017 p. Epson (maH.rpH.)

| xB.
1V xB. 26%

22%

I xB.
24%

Il kB.

O6csar npoga:xy npuHTepis 3a 2017 p. y IV kBapraJi
(MaH.TpH.)
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Honarok E. 3pa3ok THTY/IbHOIO JIMCTA

MIHICTEPCTBO OCBITHU I HAVKU VYKPATHU
HAILIIOHAJIbHUM TEXHIYHWI YHIBEPCUTET YKPAIHU
«KUIBCHKMM TOJITEXHIYHUI IHCTUTYT
IMEHI ITOPS CIKOPCHKOTI' O»

Kadenpa kibepHETUKH XIMIKO-TEXHOJIOTTYHUX MPOIIECIB

JOMAIIHA KOHTPOJIBHA POBOTA

3 TUCLUAIUIIHU. " IH@OPMAHIﬁHI TEXHOJIOI'TT"

Ha Temy: " BI3YAJIIBAIIA IHHKEHEPHUX PO3PAXYHKIB
3ACOBAMMU MS EXCEL"

Bukonas:

Cryaent 1-ro kypcy
XTD

['pymu XH-81
[Terpenxo O.I.

[lepeBipuB:

nou. bongapenko C.I'.

Kuis 2018
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