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BCTYII

Bcebiune BIOCKOHANEHHS HABUAJIBHOTO MPOIECY HAa OCHOBI BIIPOBAKCHHS
MePEeIOBUX OCBITHIX TEXHOJOTIH € OJIHOI0 3 OCHOBHHUX 1 BaXJIMBUX 33Jla4 Cy4acHOI
BUIOI LIKOJIH.

B ocTanniif yac B mporeci miAroTOBKH 3400yBauiB BHUILOI OCBITH 30UIBIIMIACEH
KUIBKICTh TOJIMH Ha CaMOCTIHHY pOOOTY CTY/JI€HTIB.

301nbIIeHHS 00CSTy TOAMH Ha CaMOCTiHY poOOTy y HaBYAJIbHUX IJIaHAX
JUCHUIUIIH Yy BHUINUX OCBITHIX 3aKjiaJax [03BOJSE BIOCKOHAIIOBATU IMPAKTHYHI
BMIHHS CTYJEHTIB Ta MaKCHUMaJbHO HAOJM3UTH aKaJeMI4Hy OCBITY J0 MalOyTHBOI
npodeciitHoi gisbHOCTI. CaMocTiiiHa poOOoTa crnpuse PO3BUTKY Ta aKTUBI3awli
TBOPYOi JISUTBHOCTI CTYACHTIB 1 MOXE pO3IJISAATUCS SIK TOJOBHUM pe3epB
M1JIBUIIICHHS SKOCTI MiJATOTOBKHU (DaxiBIiB.

JlaHi MeTonM4HlI pEeKOMEHAAlll MNpU3HAYeHI [JIl CaMOCTIMHOI poOOTH 1
KOHTPOJI0O 3HaHb Mo TeMi «BukopucranHsa OQyHKIi Ta rpadiku s aHATI3y
TabauyHO1 1HGOpMaIlli» HaBUalbHOI Aucuuiulink «lHdopMaTuka» s 3100yBaviB
nepioro (6akaaaBpChbKOro) piBHsS BUIOI OcBITH 31 crneriaabHocTi «014.10 Cepenns
ocBita (TpymoBe HaBUaHHS Ta TEXHOJIOTIi)» 3a 3MICTOBUM MopayjieM «Tabmuunwuii
nporiecop MS Office Excel».

[IpencraBneHo MOHATTS, GOPMYJIH 1 TOBIAKOBI 3HAYCHHS BEJIWMYHMH, HEOOX1IHI
JUUIsL PO3B’sI3aHHS 3a7a4 Ta JabopaTopHUX poOIT, MPUKIAAU PO3B’I3aHHS 3a7a4, HA0Ip
3alady Il CaMOCTIMHOTO pimieHHs. MeToauuHi peKoMeHaIlli MOXyTh OyTu

BUKOPHUCTaHI TaKOX JJI1 KOHTPOJIIO 3HAHB IO BIAMOBIAHUX PO3/ALIax 1HPOPMATHKH.



1. CTPYKTYPA HABYAJIbHOI JIMCLUIIIIHU

Tema «lIloBepxni B Excel» Bxoguth B Ounbm 3arampHi Temu 12 1 14-y
3MmicToBoro Moayiwo 3 pobouoi mporpamu OIIIl: Cepeans ocita «Tpymaose
HaBYaHHS Ta TexHonorii. Indopmaruka» cnemianbHocTi 014.10 Cepemusi ocBiTa

(TpynoBe HaBUaHHS Ta TEXHOJIOTII).

3micTroBuiit moay.asb 3. Tabaumunuii npouecop MS Office Excel.

Tewma 12. [Iporpamu onpairoBaHHs €IEKTPOHHUX TaOIHUIb.

BBenenns, penaryBaHHs TaOnuuyHUX AaHux. BBemenns ¢opmyn. Pobora 3
auctamMu kKHUTH. DopmaryBaHHs naHux. OmnpaitoBaHHs TabauyHOi iHopMali 3a
JOTIOMOTO10 BOynoBaHuX ¢GyHKIi#. [ToOynoBa miarpam.

Tema 14. Buxopucranusa ¢yHKIiH Ta Tpadikd ais a”amizy TaObIUYHOI
1H(popmarrii.

CTpyKTypa HAaBYAJBHOI M CIUILTIHA

3microBuit MoayJab 3. Tadumunuii npouecop MS Office Excel.

Tema 12. IIporpamn
ompartoBaHHs eaeKkTpoHaux | 20 10 10
TaOJIHIIb.

Tema 13. OmnpamtoBaHHs
TabnmuuHoi 1HdOpMaIli 3a
JOTIOMOT' OO JIOTTYHHUX
byHKIIIH.

Tema 14. Bukopucranus
(byHKUiNA Ta rpadiky 1S
aHas13y TaOJuYHOT
iH(hopMmaIii.

Pazom 3a 3MicToBUM
MOJTyJIeM 3

12 6 6

12 6 6

44 22 22




2. 3BAT'AJIBHI TEOPETHUYHI BIJIOMOCTI
I[TOBEPXHI B EXCEL (Surface in Excel)

B Excel tepmin "miarpama" BHKOPHUCTOBYETHCS IJIsl MO3HAUEHHS BCIX BHIB
rpadivyHOTO BiIOOPKEHHS YMCIOBUX JaHUX. [[iarpaMu 103BOJISIOTH MPEICTABISTH 1
aHaJi3yBaTH JaHl TaOauIlb B HaouHiM ¢dopmi. [TobymoBa miarpamMu 37i1HCHIOETBCS HA
OCHOBI psAiB MaHuWX (rpyra KIITHHOK 3 JJaHUMH B MeXax psnuka ado crormipi). Ha
JiarpamMi MOKHa BiI0OOpa3UTH KUJIbKa PSIB JaHUX.

Hiarpama — rpadiyHe npeACcTaBICHHS YUCIOBUX JaHUX JTIHIHHUMH BiIApi3KaMH,
KpUBUMH a00 TEOMETpUYHUMHU (IrypaMH, IO JI0O3BOJSE IIBUAKO OLIHHUTH
CHIBBIJIHOIIEHHSI KIJIbKOX BeNWYHMH. JliarpaMa CTBOPIOETHCS HAa OCHOBI JIaHUX, SKI
MICTSThCA B TaOHIIl Ta 30epirae 3B's130k 3 Heto. [Ipu 3MiHI aHuX B TaOJIUIIl Aiarpama
aBTOMATUYHO 3MiHIOEThCS. lle gae 3mory TBOpPYO MIAXOAUTH JO OTPUMAHHUX
pe3yibTaTiB Ta aHami3yBaTu iX. [[iarpama Mo’ke po3TalloByBaTHUCS Ha TOMY CaMOMY
apKy1ii, 0o 1 TabiuIs, ado Ha OKPEMOMY apKyIII.

OcHOBHI €JIeMEHTH JiarpaMu HaBesieH1 Ha puc. 1. Ha pucyHky 3Bepxy HaBe[eHO
BUXIJHY TaONUI0, a 3HU3Y — Jlarpamy, 10 NoOyJoBaHa Ha MIJACTaBl BUILJIEHOTO

Jiarma3oHy KJIITHHOK 3 IT1€1 TaOIuIIl.

»{8 Kareropii
Buninenwi | - - Tabnuua
nianason Mapka |Keaprtan 1|Keapran 2|Keaptan 3|Keaptan 4| 3a pik
\ BMB 10 12 15 18 55
diat 15 13 10 8 46
Paon Pazom 75 75 75 76 101
e 7 Hasea
5
Npoaax aa'romoﬁmen’/_ Liarpamu [0 DYA0BN
Ocb 20 -

stauerb | 2 [ Eniammc |

nanux, Pag 1

E Manucu
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WEMB

o diar
X

‘—' aﬂerenmj

KeapTan 1 KBapTan 2 KeapTan 3 Haapran 4

Keapranu«—| [l Ha3sa oci KaTeropin
arerer KaTeropii

Puc. 1. OcHOBHI elleMeHTH JiarpamMu



1. Obnacms no6yoosu — o01acTb, B K pO3MIIIYIOTHCA BC1 €JIEMEHTHU JiarpamH.
2. Obnacmob Odiazpamu — o0nacTh niarpamu, oOMEKEHa OCSIMHU, SKa MICTUTh PSAH
JAHUX.
3. Paou oOanux — wHabip TOB'A3aHUX MK COOOK YHCIOBHX JaHHUX, IO
B1I00OpakaroThCs 110 BEPTUKAIBHINA OC1 JlarpaMu y BUTJISI CTOBIIIIB, CEKTOPIB TOIIIO.
3a3Buyail y BUX1iAHIN TaOIMIl pO3TaIIOBaHI IO PSAIKAX.
4. Kamezopii — 3a3Buuaii Ha3BU JAaHMX, IO BiIOOPaKAIOTHCS ITiJl TOPU3OHTAILHOIO
BiCCIO JllarpaMu. 3a3BU4ail y BUX1AHIN TaOIHI PO3TAIIOBAHI 10 CTOBIIIISX.
5. Oci — ninii, 10 0OMEXYIOTh 00JaCTh JiarpaMu 1 MalOTh MOJUIKH 31 3HAUCHHSIMU
oOpaHHMX OJIWHHUIL BHUMIipYy. ['opu3oHTambHA OCh (0Ch X) BIANOBITAE KATETOPISIM.
Beptukaibna och (ochb YY) BianoBijiae 3HAYEHHSM JIaHUX B Kareropisx. Y
TPUBUMIPHUX Jlarpam € TpeTs och (0ch Z), dKa 3a3BUYall, BIANOBIAAE Yacy.
6. Jlecenoa — rpadiuHi 300paxKeHHsI Ta MIJIUCH, AK1 BIANOBIAAIOTH KaTEropisiM i
MOJIETIIYIOTh YATAHHS Jllarpamu.
7. Hazeu — TekcT, sikuil Bi1oOpakae Ha3By JlarpamMu abo OCeu.
8. Ilionucu Oanux — 3HAYCHHS PSAIB JAHUX B MEBHUX KATErOpisiX, MOJETIIYIOTh
YUTAHHS larpaMH.
9. Jlinisa mpendy — rpadik GyHKIli neBHOro BUAY (JIiHINHA, JorapudMiyHa, CTaTeUHa
TOIIIO) OTPMMAHUK B pPE3ynbTaTl OOpPOOKH JaHMX pSay METOJIOM HaWMEHIIHUX
KBa/IpaTiB, O3BOJISIE HAOYHO YSIBUTH TEHJEHLIIO 3MIHU JaHUX.
[Tobynoa rpadika ¢ynkiii B EXCEL 3aiiicHIO€THCS Y J1BA €TANu:
1. Ilpu 3amanomy iHTepBaii [a,b] Ta kpoui h po3paxoByrOTh 3HAUEHHS (PYHKII]
y = f(x).
2. 3a pomomorow iHcTpymeHty EXCEL «Maiictep mgiarpam» OyayeThes
Bi3yaJli3allisi po3paxoBaHUX 3HAYEHb.
Hampuknazn, sHeoOxigHo moOymyBatu rpadik ¢yHKIi y=2cos(2*n*x)+8, xe[-
2,2].
1. ¥V croBmunky A4:A44 Hanuiiemo 3HaueHHs X yepes intepsai h=0,1.
2. Bugimumo xomipky B4 1 Hanumemo B Hiil uu B cTpiuill Gopmyn QyHKIIIO

y=2*cos(2*n*x). Harucuemo ENTER.



3. 3a I0moMOTroI0 MapKepa aBTO3aIOBHEHHS 3alIOBHUMO CTOBIMUMK B4:B44,
4. 3a nonmomoroto iHcTpyMeHTy EXCEL «Jliarpamu» OynyeTbest Bizyaunizallis

PO3paxoBaHMX 3HAYCHb (PHC. 2).

B4 - JF | =C0S(2%3,14159%A4)+4

A B C D E F G H J
1 |y=2cos(2*n*x)+8, xe[-2,2]
2
3 L b Mpadik GyHKUji y=cos(2*n*x)+4 , xe[-2,2]
a| -2 5
5 -1,9 | 4,809011 6
& -.8 |a,300008 _
7| -1,7 |3,690972 2
8 -1,6 | 3,190978 ]
g -1,5 3

-

w

10| -1,4 |3,190987
11| -1,3 3,69099
12| -1,2 |4,309023
13| -1,1 | 4,80902 1
14 -1 5

15| -0,9 |a,808014
16| -0,8 |4,309013
17| -0,7 | 3,690979
18| -0,6 |3,190981

5]

Puc. 2. TloGynoBa niarpamu QyHKIT y=2cos(2mx)+8

Jlnst Toro, o0 30yayBaTH TPUBUMIpHUIN Tpadik HEOOXITHO BKazaTH (HYHKIIIO
f(x,y), Mexi 1o X i y Ta KpoK citk# h.

Po6oTa 3 moOy10BM MOBEPXHI Nnependavyae BUKOPUCTAHHS HACTYIMHOI METOIUKU:

1. [linroToBuTH Aiama3oH 3MiHM (YHKIII 3a JBOMa KOOPJUHATAMH,
PO3TalllyBaBIIM 3MIHY OJHI€T KOOPAMHATH B3J0BXK JIESIKOTO CTOBIIIS BHU3, a 1HIIOI -
B3JIOBJK MTPUIIETIIOTO PsIKA BIPABO.

2. BBectn Ha mepeTuHI KOOpAMHAT HEOOXITHY (QopMyny miis MmoOyaoBU
MOBEPXHI Ta CKOPUCTATUCA MApPKEPOM aBTO3AMOBHEHHS JUJIS i KOIMIIOBaHHS Ha BCIO
00nacTh MOOYI0BH MMOBEPXHI.

3. Buninmuti miaAroToBlieHI JaHI Ta CKOPUCTATHCS MalCTpOM MOOYIOBU

miarpam (Tur giarpamu — I[losepxst).



© ©o N o 0~ W DN PRE

Knuralueprosik (AsTosbepexero) - Excel (ve Baa

" JaHi PeuenzysaHHa MNogaHHA Power Pivo
= L1l I I-' |ll M | | 1 I
e DX~ il - - ] [k
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Puc. 3. IloGynoBa nmoBepXxHEBOI 1arpamu

TpuBuMIpHa JlarpaMa MOBEpPXHI MOKa3ye TPUBHUMIPHE NMPEJCTABICHHS JaHUX,
AK€ MOKHA TMOJATH Yy BUIJSAAI TYMOBOTO JIMCTA, HATATHYTOTO Ha TPUBUMIPHY
JiarpaMy  CTOBHIS. 3a3BUYail  BIH BHKOPUCTOBYETBHCS JJIs  BiOOpa)kKeHHs
B3a€MO3B'A3KIB MK BEJIIMKUMHU OOCSTaMH JaHHUX, SKI 1HAKIIE MOXE OyTH Ba)KKO
no0avuTH.

[ToBepxHeBi JiarpaMu KOPUCHI, HAPUKIIAJI, KOJIU MOTPIOHO 3HANTH ONTHUMAaJIbHI
KOMO1HalIi MK JBOMa Habopamu JaHuX. Sk 1 Ha TonmorpadivHiil KapTi, KOJbOPH Ta
BI3€pyHKH BKa3yIOTbh 00J1aCTi, III0 3HAXOISATHCS B OJJHOMY Jlialia30H1 3HaYeHb.

Jliarpama noBepxHi MOke OyTH y TAKOMY BUTJISIL

3-D noepxHs1, kapkac 3-D moBepxHi, KOHTYp, KOHTYp KapKacy.

Merta poboTu: HaBUUTHCH OyayBatu 3-d miarpamu:

[ToOyn0oBa MoBEpXHI €NINTUYHOIO Mapadoioina

[To6ynoBa moBepxHi rinepOoivyHOro napabdosoina

[ToOynoBa MOBUTEHOT TOBEPXHI

[ToOGymoBa MOBEpXHI €KCIIOHEHIIIHHOTO PIBHSIHHS

[TobynoBa moBepxHi TPUTOHOMETPUYHOT (QDYHKITIT TBOX 3MIHHUX
[ToOGynoBa MoBEpXHi TPAHCIIEHACHTHUX (DYHKIIIN TBOX 3MIHHUX
[TobynoBa moBepxHi ApoOOBOT PYHKITIH ABOX 3MIHHUX
[To6ynoBa piBHSHHS TOBEPXHI

[ToOGynoBa CKIagHUX TOBEPXOHb.
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3. IPUKJIAAU PO3B’AI3YBAHHA 3AB/IAHb

3aBaanus 1. [ToOyayBaTu MOBEpXHIO €NINTUYHOTO apadooija:

2 2
X ¥
—t-5=cZz
ﬂz bz
Po3B’s13aHHa 3aBIaHHs:
1. [TigroToBMO y TaOmMIi Aiama3oH 3MiHHEX X Ta y (-1<x<1, -1<y <1,
h=0,2 (puc.1).
A B C D E F G H J K L %] N Q P
1 |1. MoGygoea noeepxHi eninTuuHoro napabonoiga (-1<x<1, -1<y<1)
2
3
4 X_z n y_z e N x>
5 al b vy -1 -0,8 -0,6 -0,4 -0,2 0 0,2 04 0,6 0,8 1]
6 =il 2 1,64 1,36 1,16 1,04 1 1,04 1,16 1,36 1,64 2
7 |PiBHAHHA -0,8 1,64 1,28 1 0,8 0,68 0,64 0,68 0.8 1 1,28 1,64
8 -0,6 1,36 1 0,72 0,52 0,4 0,36 0,4 0,52 0,72 1 1,36
9 2=(1n2fan2+yn2[bA2+d)/c -0,4 1,16 0,8 0,52 0,32 0,2 0,16 0,2 0,32 0,52 0,8 1,16
10 -0,2 1,04 0,68 0,4 0,2 0,08 0,04 0,08 0,2| 0,4 0,68 1,04
11 0 1 0,64 0,36 0,16 0,04 0 0,04 0,16 0,36 0,64 1
12 (a b C d 0,2 1,04 0,68 0,4 0,2 0,08 0,04 0,08 0,2 0.4 0,68 1,04
13 1 1 1 0 0,4 1,16 0,8 0,52 0,32 0,2 0,16 0,2 0,32 0,52 0,8 1,16
14 0,6 1,36 1 0,72 0,52 0,4 0,36 0,4 0,52 0,72 1 1,36
15 0,8 1,64 1,28 1 0,8 0,68 0,64 0,68 0,8 1 1,28 1,64
16 1 2 1,64 1,36 1,16 1,04 1 1,04 1,16 1,36 1,64 2
Puc. 4. Tabnuns 10 moOyA0BHU €TINTHYHOTO Mapadosioifa
2. B KOMIpPKY F6 BBEIEMO bopmyny MOBEPXHI:
=(F$5"2/$A$13+3E6"2/$B$13+$D3$13)/$C$13.
3. 3acTocyeEMO aBTO3alIOBHEHHS AJI BCIX KOMIPOK TaOJIMIII.
4, Bupainumo nani tabnuii 1 moOyayeMO MOBEPXHIO, 3aCTOCYBABIIM THUI

niarpamu — Ilosepxnesa.
Bubepemo s HaouHocTi ABa miatunu: O6’emHa nosepxnesa iarpama i
Kapkacna 06’ emna nosepxuesa oiacpama (puc.3).
Mo>kHa aBTOMAaTHYHO 3MIHIOBATH KOHCTAHTH @, b, C 1 d, a TakoX Mexi 3MiHH X
ta y. lle 1a€ MOXJIHMBICTh aHAJI3yBaTH OTPUMaHI pe3ysIbTaTH, a TaKOX TBOPYO

MMIXOAUTH 10 BUKOHAHHS 3aBIaHHS.



EninTu4Hwii napabonoig,

w182
m16-18
w1416
1214
w112
w081
0,608
0406
=0,2-04

mon

OCHOBHI NIHIT CITKK ‘

EninTMuHKii napabonoig,

11

0182
01,6-18
014-16
01,2-14
0112
00,81
0,6-0.8
00,406
00,2-04
0002

Puc. 5. [ToOynoBa moBepxHi eninTuyHOro napadonoina (d=1)

Jis Toro, mo0 mMOKa3aTH eNNTHYHUN Mapaboioin Mmia pPI3HUMH KyTaMu,

HEOOX1THO HATUCHYTH Ha JiarpaMy MpaBOI0 KHOMKOIO MHIII 1 Ha BKIAAI BUOpaTu

Obepmanns 06 ’emnoi gicypu (puc. 6).

H | | Kk | L
EninTuuHu|
o]
B
O
.pKyLu3| @

M M (0]

|
& 2z
=== O6nacte giarpi -

3anueka CTpyKTYpa

N Y N A B |
o Bupizamn
E® Koniwosatn
“D MapameTpu BCTaBAEHHA:
-
O

":L:'] BigHOBWTK BIANOBIAHICTE CTUAHD
A WpudT..

10 3MiHATH TUN giarpamu..,

Ig 36eperma Ak wabnow

BuBparu AaHi...

[®] Oepemicruma giarpany...

[ OBepranng of'emHoT dirypu....

5y Ha nepegniit nnan
o HazagHii nnan
MpusHauuT Makpoc...

14 DPopmat obnacti giarpamn..,

w182
1618
w1416

w1214

w112 ©

w081
0,6-0,8
m0,4-06
m0,2-04
m0-0,2

Puc. 6. IToGynoBa exinTuyHOro mapadosoifa (rmapaMeTpu BCTABICHHS)
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1 | K | L | M | ] | ] | P = )
EAninTWuHWii napaonoig, dopmar ¢£Ypl4 T
=
I b Tine -
| I BigGwrra
| =152 v e
m16-1,
m141, ? Jenapucynanin
w121, I Popmar 06’ emHoi pirypn
mi12 4 06'emue obepranna
moE1
0,6-0,
0,40,
0,20,
mo-02

Puc. 7. IloGynoBa eninTudHOro mapadosnoina (00’ eMHe 0OepTaHHS)

EninTuvHuMii napabonoig, EninTuuHuii napabonoig

152
m1518
w1415
15-2
w115

w1214
=112

m05-1 w051
m0-0,5 0,6-0,8
w0406
m0,2-04

m0-02

[T 1

g S g & o ) o o g
o Pagl Pan2 Pag3 Pagd PagS  Pa PAn7  PagB  Pa, Papl0 Paall
& & RSP & o n; B3 Pay n 06 Pay A 89 PRA, A,

Puc. 8. IloGynoBa eninTuyHOro mapadosnoina (B 3BepXy 1 300Ky)

3HaueHHs mapameTpiB a,b,ci d MoXHa 3MIHIOBATH 1 MPOBOJWTH aHAII3
BUKOHAHOI poOoTH. [IpoBecTn MOCTIPKEHHS 1 MOKa3aTH, K 3MIHIOETHCS JllarpaMa B
3aJIEKHOCTI BiJI IIUX MapameTpiB. 3pOOUTH BUCHOBKH.

Hampuxnan, sikiio B 3aranbHii Gopmyni

2 2

x? y
z=(G+mtd)/c

d = 0, To Tabnu1sg Oy/1e BUTIISIIATH TAKUM YHHOM
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=(G8542/SAS13+3E32/$BS1345D513)/5CS813

) E F G H J K L M N o] P Q
v -1 -0,8 -0,6 -0,4 -0,2 0 0,2 04 0,6 0,8 1
=l 3 2,64 2,36 2,16 2,04 2 2,04 2,16 2,36 2,64 3
-0,8 2,64 2,28 2 1,8 1,68 1,64 1,68 1,8 2 2,28 2,64
-0,6 2,36 2 1,72 1,52 1,4 1,36 1,4 1,52 1,72 2 2,36
-0,4 2,16 1,8 1,52 1,32 1,2 1,16 1,2 1,32 1,52 1,8 2,16
-0,2 2,04 1,68 1,4 1,2 1,08 1,04 1,08 1,2 1,4 1,68 2,04
0 2 1,64 1,36 1,16 1,04 1 1,04 1,16 1,36 1,64 2
0,2 2,04 1,68 1,4 1,2 1,08 1,04 1,08 1,2 1,4 1,68 2,04
04 2,16 1,8 1,52 1,32 1,2 1,16 1,2 1,32 1,52 1,8 2,16
0,6 2,36 2 1,52 1,52 1,4 1,36 1,4 1,52 1,72 2 2,36
0,8 2,64 2,28 2 1,8 1,68 1,64 1,68 1,8 2 2,28 2,64
1 3 2,64 2,36 2,16 2,04 2 2,04 2,16 2,36 2,64 3

Puc. 9. Tabnuis 10 moOyA0BH €TINTUYHOTO TTapadoJioifa 3 3aJaHUMHU IMapaMeTpamMu

Buainumo mani Tabauii 1 moOyayeMo MOBEPXHIO, 3aCTOCYBABIIM THUII JlarpamMu

— [losepxna 1 OTpUMaeMoO JiarpaMmy eJINTHYHOrO Mapadolioiny 3 3aJaHUMHU

napamMeTpaMu.

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
2
32

EninTvuHmid napabonoig

75 m25-3
3 m2-25
15 15-2
1 -1
0,5 Paa7 051
0 . _— m0-05
a5 5y 5 Paal
g

Puc. 10. [TobynoBa exinTuuHoro mapadomnoiga (Bum 300Ky)
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1 J 1 K 1 L 1 M 1 N 1 O 1 p 1 Cl 1 R 1 S
e} 0
+
.t‘
F
e} =230
ml-2
mi-1
TEEETeEEELEIY
o o e}

Puc. 11. IToOya0Ba eninTUIHOro napabosoina (BU 3BEpXYy)

3aBaanns 2. [ToOyyBaTH MOBEPXHIO rirepOoIigyHOr0 mapadosioina:
X2 y?
———==cz
a’? b?
Po3B’s13aHHA 3aBOaHHS:

1. TlizrotoBuMoO y TaOJIMII JAiana3oH 3MiHHUX X Ta y (puc.10).

F5 - B | ={F$4r2/$A812-3E572/$B$12+D12)/5C512

A | B | C | D | E F G | H | | | ] | K | L |
1 | MNobygosa noeepxxirinepBoniynoro napabonoiga (-1<x<1, -1<y<1)
2
3 | x2 y?
4| 2 b 1 0,8 0,6 0,8 0,2 0 0,2
5 -1 o 0,04 0,2 -0,36 -0,76 -1 -1,08
6 | -0,8 0,36 0,6 0,36 -0,2 -0,6 -0,84 -0,92
7 |PiBHAHHA -0,6 0,64 1,08 0,36 -0,2 -0,6 -0,84 -0,92
8 | -0,4 0,84 1,48 0,2 -0,36 -0,76 -1 -1,08
g | z=(xA2fan2-yn2[br2+d)fc -0,2 0,96 0,6 0,32 0,12 0 -0,04 0
10 0 1 0,64 0,36 0,16 0,04 0 0,04
1 a b c d 0,2 0,96 0,6 0,32 0,12 0 -0,04 0
12 1 1 1 0 0,4 0,84 0,48 0,2 0 -0,12 -0,16 -0,12
13| 0,6 0,64 0,28 0 -0,2 -0,32 -0,36 -0,32
14 | 0,8 0,36 0 -0,28 -0,48 -0,6 -0,64 -0,6
15 | 1 0 -0,36 -0,64 -0,84 -0,96 -1 -0,96

Puc. 12. Tabmuiist 10 moOynoBH rinepooaidHoro mapabosnoina

2. B xomipky F6 BBenemo popmyiy mosepxai: =(F$5"2/$A$13-
$E6"2/$B$13+$D$13)/$C$13.
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3. 3acTocyeMo aBTO3aMOBHEHHS AJIs1 BCIX KOMIPOK TaOIuUIll.
4. Buninumo nani Tabmuni 1 moOyayeMO TOBEPXHIO, 3aCTOCYBABIIM THI

niarpamu — IlosepxHsi.

lNnep6oniunuid napabonoin,

E-1-05 m-050 m0-05 m051

Puc. 13. [To6yznoBa rinep6osiyHOro napadosoiga

3aBaanus 3. [ToOyayBaTu moBepXHIO chepH.
Pipustnus chepu Mae Burisan x2 + y? + z? = R2. 3simcn z=(R"2-x"2-
y"2)"0,5.
Hexaii paniyc chepu nopiBHioe 4 cm.
Po3B’sg3anHs 3aBIaHHs .
1. Benemo B komipku G4:Q4 1 F5:F15 uncna Bix -1 go 1 3 inTepBanom 0,2.
2. Beenemo B komipky G5 dopmyny =(R"2-x"2-y"2)"0,5, un =SQRT(16-$B$1"2-
A272) Ta 3a 1OTIOMOTOI0 MapKepa aBTO3arlOBHEHHSI MOIIUPH TH 11 10 KoMipku Q4
i F15.

3. 3acTtocyeMo aBTO3alOBHEHHS AJIs BCIX KOMipok Tabnuii miamazony G5: Q15.



AS - X W | z=[RA2-xA2-yn2)n0,5
A B C D E [
1 Mobynosa NosepxHi chepu ‘
2
3 x2+y2+22 =R? N
& v
5 | 1=(RA2-xA2-yA2)M0,5 |
6
AR N
8
9
10
11
12
13
14
15

-1

-0,3
-0,6
-0,4
-0,2

0
0,2
0,4
0,6
0,8

1

X

-1
3,741657
3,783459
3,826225
3,852272
3,867816
3,872983
3,867816
3,852272
3,8268225
3,789459
3,741657

-0,8
3,789459
3,836665
3,872983
3,898718
3,914077
3,919184
3,914077
3,898718
3,872983
3,836665
3,789459

-0,6
3,826225
3,872983
3,908964
3,934463
3,949684
3,954744
3,949684
3,924463
3,908964
3,872983
3,826225

-0,4
3,852272
3,898718
3,934463
3,959798
3,974921

3,97995
3,974921
3,959798
3,924463
3,898718
3,852272

-0,2
3,867816
3,914077
3,949684
3,974921
3,989987
3,994597
3,989987
3,974921
3,949684
3,914077
3,867816

0
3,872983
3,919184
3,954744

3,97995
3,994997

a

3,994997

3,97995
3,954744
3,919184
3,872983

0,2
3,867816
3,914077
3,949684
3,974921
3,989987
3,994597
3,989987
3,974921
3,949684
3,914077
3,867816

0,4
3,852272
3,398718
3,934463
3,959798
3,974921

3,97995
3,974921
3,959798
3,924463
3,898718
3,852272

Puc. 14. Tabmuns 10 moOymoBH MOBEPXHI chepu

0,6
3,826225
3,872983
3,908964
3,934463
3,949684
3,954744
3,949684
3,934463
3,908964
3,872983
3,826225

4. Buainsemo Bcro Tabmuio Al:R18 1 6yayemo mniarpamy «IliBcdepay.

3.9

3,8
3,7
36

-3,7 m37-38

MNoeepxHa chepwm

3,8-3,9

11

[
[i=]
=Y

Paald

Paa7

Pag4d

Paal

Puc. 15. ITobynoBa nmoBepxHi chepu

I

0,8
3,789459
3,836665
3,872983
3,898718
3,914077
3,919184
3,914077
3,898718
3,872983
3,836665
3,789459

16

1
3,741657
3,789459
3,826225
3,852272
3,867816
3,872983
3,367816
3,852272
3,826225
3,789459
3,741657

3aBnanHs 4. [loOynyBaTu moBepxHIO miBc(hepu B 130METPUUHIN MPOEKIIT 3a

dopmynoro x2 + y2 + z% = 16.

Po3B’sg3anHs 3aBIaHHs:

1. Benemo B xomipku A2:A18 1 B2:B18 uwncna Big -4 1o 4 (3 3amanoi Gopmynu

BUTIKAE, 10 pajilyc MBKYJIl A0piBHIOE 4) 3 iHTepBaioM 0,5.

Beeaemo B komipky B2 dopmyny =SQRT(16-$B$1"2-A272) Ta 3a 101OMOror0

MapKepa aBTO3aMOBHEHHS MOMUPUTH ii 70 koMipku B18. ¥V Bcix koMmipkax kpim

B10 orpumMaeMo BiOMICTh IPO NOMUIIKY. (AJie MOKH 1110 HE BUIIPABIISIEMO).
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3. VY xomipkax B2:B18 y po3mimnienux tam (GopMmynax MOMiHSIEMO BiIHOCHI aipecH
KOMIpOK Ha aOCONIOTHI, a aOCOJIIOTHI — HA BimHOCHI. lle HeoOXimHO mjst TOTrO,
100 MPH TOPU30HTATEHOMY PO3MOBCIOKEHHI (OpMyIT MmocuiianHs y popmyrax
Ha cToBrelb A2:A18 He 3MiHIOBaIUCH. [IOMIHATH BITHOCHI aJpecy OCEepPEaKiB Ha

BIIHOCHI 1 HaBIaKM MOXKHa 3a Jonomorotro kHonku F4. 3mina dopmynu

3aBepIIyeMO HaTHUCKaHHAM kiaBimi <ENTER>.

4. Otpumasmm Tadnuiro 17x17,

BUJAISLEMO 3 HET IOMUJIKOBI JaHi.

12 - I =SQRT(16-1172-5A42°2)

A B C D E F G H | J K L M N o] p Q
1 4 -3,5 -3 -2,5 -2 1,5 1 -0,5 0 0,5 1 1,5 2 25 3 3,5
2 -4 0|
3 -3,5 1,224745| 1,658312| 1,870829] 1,936492| 1,870829 1,658312| 1,224745
4 -3 0,866025| 1,732051| 2,179449| 2,44949| 2,598076| 2,645751| 2,598076| 2,44949| 2,179449| 1,732051 0,866025
5 -2,5 0,866025| 1,870829) 2,397916| 2,738613| 2,95804| 3,082207| 3,122499| 3,082207) 2,95804| 2,738613] 2,397916| 1,870829| 0,866025
& -2 1,732051 2,397916| 2,828427| 3,122499| 3,316625| 3,427827| 3,464102| 3,427827| 3,316625| 3,122499| 2,828427| 2,397916| 1,732051
7 -1,5 1,224745| 2,179449| 2,738613| 3,122499| 3,391165| 3,570714| 3,674235] 3,708099| 3,674235| 3,570714| 3,391165] 3,122499| 2,738613| 2,179449| 1,224745
I 1 1,658312| 2,44949| 2,95804| 3,316625| 3,570714| 3,741657| 3,840573| 3,872983| 3,840573| 3,741657| 3,570714] 3,316625) 2,95804| 2,44949| 1,658312
g -0,5 1,870829| 2,598076| 3,082207| 3,427827| 3,674235| 3,840573| 3,937004| 3,968627 3,937004| 3,840573| 3,674235| 3,427827| 3,082207| 2,598076| 1,870829
10 0 0| 1,936492| 2,645751| 3,122499] 3,464102| 3,708099| 3,872983| 3,968627 4| 3,968627| 3,872983| 3,708099] 3,464102| 3,122499| 2,645751] 1,936492
1 0,5 1,870829| 2,598076| 3,082207| 3,427827| 3,674235| 3,840573| 3,937004| 3,968627 3,937004| 3,840573| 3,674235| 3,427827| 3,082207| 2,598076| 1,870829
12 1 1,658312| 2,44949| 2,95804| 3,316625| 3,570714| 3,741657| 3,840573| 3,872983| 3,840573| 3,741657| 3,570714] 3,316625) 2,95804| 2,44949| 1,658312
13 15 1,224745| 2,179449| 2,738613| 3,122499| 3,391165| 3,570714| 3,674235] 3,708099| 3,674235| 3,570714| 3,391165] 3,122499| 2,738613| 2,179449| 1,224745
14 2 1,732051 2,397916| 2,828427| 3,122499| 3,316625| 3,427827| 3,464102| 3,427827| 3,316625| 3,122499| 2,828427| 2,397916| 1,732051
15 2,5 0,866025| 1,870829) 2,397916| 2,738613| 2,95804| 3,082207| 3,122499| 3,082207) 2,95804| 2,738613] 2,397916| 1,870829| 0,866025
16 3 0,866025| 1,732051| 2,179449| 2,44949| 2,598076| 2,645751| 2,598076| 2,44949| 2,179449| 1,732051 0,866025
17 3,5 1,224745| 1,658312| 1,870829] 1,936492| 1,870829 1,658312| 1,224745
18 4 il

Puc. 16. Tabmuis 10 moOymoBH MOBEPXHI MmBCchepr

5. Buninsemo Bcro tabmuito A1:R18 1 6ynyemo giarpamy «IliBchepar.

12

19
20
21
22
23
24
25
26
27
28
29
30
31
32
23

a4

MNiscdhepa

E

F

b =S0ORT(16-J172-5A5212)

Puc. 17. TTobynosa miBchepu
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6. Skmo B Tabnuii BUAAIUTH OyAb-SIKUH CTOBIELb a00 PsAOK, TO B Jiarpami

BUJAJIUTHCS BIAIIOBIIHA YaCTHHA.

A B C D E F G H | J K L N Q P Q R
1 -4 -3,5 -3 -2,5 -2 -15 =i -0,5 0 0,5 1 15 2 25 3 3,5 4
2 -4 0
3 -3,5 1,224745| 1,658312| 1,870829| 1,936492| 1,870829| 1,658312
4 -3 0,866025| 1,732051| 2,179449| 2,44949| 2,598076| 2,645751| 2,598076| 2,44949 1,732051 0,866025
5 -2,5 0,866025| 1,870829| 2,397916| 2,738613 2,95804| 3,082207| 3,122499( 3,082207] 2,95804] 2,397916| 1,870829| 0,866025
6 -2 1,732051| 2,397916| 2,828427| 3,122499| 3,316625| 3,427827| 3,464102| 3,427827| 3,316625 2,828427| 2,397916| 1,732051
7 -1,5 1,224745| 2,179449| 2,738613| 3,122499] 3,391165| 3,570714| 3,674235| 3,708099| 3,674235| 3,570714 3,122499| 2,738613| 2,179449| 1,224745
8 -1 1,658312] 2,449a9] 2,95804| 3,316625| 3,570714| 3,741657| 3,840573| 3,872983| 3,840573| 3,741857 3,316625| 2,95804| 2,44949| 1,658312
9 -0,5 1,870829 2,598076| 3,082207| 3,427827| 3,674235| 3,840573| 3,937004| 3,968627| 3,937004| 3,840573 3,427827| 3,082207| 2,598076| 1,870829
10 0 0| 1,936492| 2,645751| 3,122499| 3,454102| 3,708099| 3,872983| 3,968627 4| 3,968627 3,872983 3,464102| 3,122499| 2,645751| 1,936492
1 0,5 1,870829 2,598076| 2,082207| 3,427827| 3,674235| 3,840573| 3,937004| 3,968627| 3,937004| 3,840573 3,427827| 3,082207| 2,598076| 1,870829
12 1 1,658312| 2,44949| 2,95804| 3,316625| 3,570714| 3,741657| 3,840573| 3,872983| 3,840573| 3,741657 3,316625| 2,95804| 2,44949| 1,658312
13 1,5 1,224745| 2,179449| 2,738613| 3,122499 3,391165| 3,570714| 3,674235| 3,708099| 3,674235| 3,570714 3,122499] 2,738613| 2,179449| 1,224745
14 2 1,732051| 2,397916| 2,828427| 3,122499| 3,316625| 3,427827| 3,464102| 3,427827| 3,316625 2,828427| 2,397916| 1,732051
15 2,5 0,866025| 1,870829| 2,397916| 2,738613| 2,95804| 3,082207| 3,122499| 3,082207| 2,95804 2,397916| 1,870829| 0,866025
16 3 0,866025| 1,732051| 2,179443| 2,44949( 2,598076| 2,645751| 2,598076] 2,44949 1,732051| 0,866025
17 3,5 1,224745| 1,658312| 1,870829| 1,936492| 1,870829| 1,658312
18 4 0

Puc. 18. Tabnuisa 10 moOy10BM MOBEPXHI MiBCPEpH 3 «BUPIZAHIM)

20
21
22
23

(5]

21
32
33
34
35

CTOBIIICM

Niecdepa

mio-1

rnepB.napabon.

m1l-2 m2-3

MNiecdepa

3-4

24 4
25
26 2 :
27 . iy
28 0
i}

29 . -2
30 A

0 1 7 -

3 a

4

2

Puc. 19. ITobynoBa miBchepy 3 «BUpi3aHHMY CTOBITIIEM

3apnanns 4. [loOynayBatu nosepxHio z = 3x2 — 2sin?(y) - y2, ne x,y€ [—1;1]

3 iHTepBasiom 0,1.

Po3B’sa3aHH4 3aBaaHHA:

1. [TigroToBHMO y TaOJUII Aiara30H 3MiHHHX X Ta Y (puc.9).

2. B komipky
2*Sin($SES5)"N2*$ES"2,

F5

BBCACMO

popmyy

MOBEPXHI:

3*F$4n2-
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3. 3acTocyeEMO aBTO3aMOBHEHHS JJISI BCIX KOMIPOK TaOHIII.
4. Bunimumo maHi TaOnuii 1 moOyQyeMO MOBEPXHIO, 3aCTOCYBABIIHM THUI

niarpamu — IlosepxHsi.

F5 - Jfo | =3*F$412-2%SIN|SES)A2*5E502

A B C D E F G H J
1 Mobyaoea NnoeepxHi
2 |
3| z=23x*—2sin*(y)-y? 7N x>
4 vl =l -0,9 -0,8 -0,7 -0,6
5 %, yel-1;1] -1| 1,533&531 1,013853 0,503853 0,053853 -0,33615
& -0,9 2,005366 1,435366 0,925966 0,475966 0,085966
7 ) 312 0,811312 0,421312
o MNosepxHa z=3x"2-2|sin)"2 (y)-y"2 b8a] 1,063284] 0,673284
g 443 1,240443 0,850449
10 076 1,355076 0,965076
11 473 1,421473 1,031473
12 w23 228 145428 1,06428
13 1; 842 1,466842 1,076842
14 ,, B0l 1469801 1,079801
15 92 1,47 1,08
16 "0 801 1,469801 1,079801
17 "-2-1 oAy 1,466842 1,076842
18 428 1,45428 1,06428
19 473 1,421473 1,031473
20 076 1,355076 0,965076
21 U L/ 04 A oAy Losedds 1,240449  0,850449
22 0,7 2,593284 2,023284 1,513284 1,063284 0,673284

Puc. 20. IToO6ynoBa nosepxHi B Excel

3aBnanus 5. [IoOyyBaTH KOHIYHY IMOBEPXHIO.

Po3B’s13aHHd 3aBIaHHA.

2 2 2

. . . . . X y VA
KanoHIYHE PIBHSHHS KOHIYHOI IOBEPXHI — + = — =
a b2 2

=0 (a>0, b>0, c>0) (B

c2x?2 C2y2

+

a2 b2 )

JIEKapTOBUX KOOPJIMHATAX). 3BIJCU Z =

1. CrBopumo Tabnwumro B Excel. ITigrotoBumo y Tabmuii aiana3oH 3MiHHUX X Ta
y Bix -4 1o 4(xkpoxk gopieuioe 0,5).
2. Y xomipky B32 BBenemo dpopmyny =SQRT(B$31"2+$A3272) (a=2, b=1, c=1).

3. 3acTocyeMoO aBTO3allOBHEHHS JJIs1 BCIX KOMIPOK TaOJuIIl.



B32 - e =5ORT(BS3172+5A3272)
A B C D E F G H [

31 |yl -4 -3,5 -3 -2,5 -z -1,5 -1 -0,5
32| -4l 5,656854| 5,315073 5| 4,716991| 4,472136| 4,272002| 4,123106| 4,031129
33 -3,5| 5,315073| 4,949747| 4,609772| 4,301163| 4,031129| 3,807387| 3,640055| 3,535534
34 -3 5| 4,609772| 4,242641| 3,905125| 3,605551| 3,354102| 3,162278| 3,041381
35 -2,5| 4,716991| 4,301163| 3,905125| 3,535534| 3,201562| 2,915476| 2,692582| 2,54951
36 -2| 4,472136| 4,031129| 3,605551| 3,201562( 2,828427 2,5| 2,236068| 2,061553
37 -1,5| 4,272002| 3,807887| 3,354102| 2,915476 2,5| 2,12132| 1,802776| 1,581139
38 -1| 4,123106| 3,640055| 3,162278| 2,692582( 2,236068| 1,802776| 1,414214| 1,118034
39 -0,5| 4,031129| 3,535534| 3,041381| 2,54951| 2,061553| 1,581139| 1,118034| 0,707107
40 0 4 3,5 3 2,5 2 15 1 0,5
41 0,5| 4,031129| 3,535534| 3,041381| 2,54951| 2,061553| 1,581139| 1,118034| 0,707107
42 1| 4,123106| 3,640055| 3,162278| 2,692582( 2,236068| 1,802776| 1,414214( 1,118034
43 1,5| 4,272002| 3,807887| 3,354102| 2,915476 2,5 2,12132| 1,802776| 1,581139
44 2| 4,472136| 4,031129| 3,605551| 3,201562| 2,828427 2,5| 2,236068| 2,061553
45 2,5| 4,716991| 4,301163| 3,905125| 3,535534| 3,201562| 2,915476| 2,692582| 2,54951
46 3 5| 4,609772| 4,242641| 3,905125| 3,605551| 3,354102| 3,162278| 3,041381
A7 3,5| 5,315073| 4,949747| 4,609772| 4,301163| 4,031129| 3,807387| 3,640055| 3,535534
48 4| 5,656854| 5,315073 5| 4,716991| 4,472136| 4,272002| 4,123106| 4,031129

Puc. 21. Tabmuist 10 moOy10BH KOHIYHOT TOBEPXHI

20

4, Buaiimmo JianHi TaObauIl 1 moOyayeMo MOBEPXHIO, 3aCTOCYBABIIN THUII JllarpaMu

— [logepxHs.

OyHKIIIA Z =

B3z

49
50
31
52
53
54
55
56
57
58
59

61
62
63

P46,
=

F || =SQRT(B53142+4A3212)

E

KoHiuna nosepxHn

1011 17 13 14 15 16 17

F

Panly
Pagl3
Papn%
Pags

Pagl

w45
3-4
23

mi-1

Puc. 22. [To6ynoBa koHiuHoi moBepxHi B Excel

b2

c2y2

b2

3aJ1a€ MOTO HUKHIO YaCTHUHY.

3a/1a€ BEPXHIO YaCTHUHY KOHYCa, a QyHKIIIS
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49|
50 :
- KoHiuHa noBepxHA

52
A
. y A

i PaaS
2 P -
55 4 34567 g Anl =-10

16 17

56 m-2-1
57
58

25 -4

-3-2
~ 4-3
54

m-5-5
&1 &
62

63
A

Puc. 23. TloOynoBa koniuHOi moBepxHi B EXcel (ii HykHs yacThHA)

[IpaktryHe 3aBaaHHs. Hampyra BUIIpOMIHIOBaHHS y KBaJpaTHI KIMHATI

BM3HA4YEHO (GopMysoro z=[sin(x)*y]?. IlouaTok ocell KOOpAMHAT PO3TALIOBAHUN Y
IEeHTpl KIMHATH. BwuszHauutH, B SAKUX MICIIX KIMHATH BUIIPOMIHIOBAHHS
HaliHTEHCUBHIIIIE.

Po3B’s13aHHs 3aB/IaHHA:

BizyanbHO cCKJaqHO BHM3HAYMTH MiCIle Yy KIMHATI, J€ HaWiHTEHCUBHIIIE
BUNPOMiHIOBaHHS. CTBOpUMO rpadiyHe YSIBICHHS CUTYaLli.
CroyaTKky BUKOHA€EMO BC1 HEOOXIHI PO3paxyHKH Ta OOYUCIICHHS y Tabmuii. A
MOBEPXHEBY JlarpaMmy 30y1y€MO Ha OCHOBI BK€ OTPUMAHUX JAaHUX.

1. CtBopumo tabmmito B Excel. ITigroroBumo y TaOuIl Jiana3oH 3MIHHUX X
Tay Big -1 10 1(xpok nopisutoe 0,2).

2. Bugimumo psgox B3:L3. He 3Himaroum BUIIJICHHS, BBEIEMO Y PSJIOK
dopmyn: =(SIN(B$13)*$A2)*2 Ta HATUCHEMO KOMOIHAIIIIO KJIaBIII
CTRL+Enter. 3BepHITh yBary, sik MM BHUKOPHUCTOBYEMO B apryMeHTax
dbopmynu 3MillIaH TOCUJIAHHS HAa KOMIPKH.

3. 3acTocyeMo MapKep aBTO3aMOBHEHHS TSI BCIX KOMIPOK TaOJIHII.
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B3 - £ | =(sIN(BS2)*5A3)"2
A E C D E F G H J 4 L

1 |zN X3

2yl 1 0,8 0,6 0,4 0,2 0 0,2 0,4 0,6 0,8 1
3 -1| 0,708073 0,5146| 0,318821| 0,151647 0,03947 0| 0,03%47] 0,151647| 0,3183821 0,5146| 0,708073
4 -0,8| 0,453167| 0,329344| 0,204046| 0,097054| 0,02526 0| 0,02526] 0,097054] 0,204046| 0,329344| 0453167
3 -0,6| 0,2545906| 0,185256| 0,114776| 0,054593| 0,014209 0| 0,014209] 0,054593] 0,114776| 0,185256| 0,254906
= -0,4] 0,113292| 0,082336| 0,051011| 0,024263| 0,006315 0| 0,006313] 0,024263| 0,051011| 0,082336| 0,113292
7 -0,2| 0,028323| 0,020584| 0,012753| 0,006066| 0,001579 0| 0,001579] 0,006066| 0,012753| 0,020584| 0,028323
8 0 0 0 ] 0 0 0 ] 0 0 0 0
9 0,2| 0,028323| 0,020584| 0,012753| 0,006066( 0,001579 0| 0,001573] 0,006066| 0,012753| 0,020584| 0,028323
10 0,4| 0,113292| 0,082336| 0,051011| 0,024263( 0,006315 0| 0,006315] 0,024263| 0,051011| 0,082336| 0,113292
1 0,6| 0,254906| 0,185256| 0,114776| 0,054593( 0,014209 0| 0,014209] 0,034593] 0,114776| 0,185256| 0,254906
12 0,8| 0,453167| 0,329344| 0,204046| 0,097054( 0,02526 0| 0,02526] 0,097054] 0,204046| 0,329344| 0453167
13 1| 0,708073 0,5146| 0,318821| 0,151647 0,03947 0| 0,03347] 0,151647| 0,318321 0,5146| 0,708073

Puc. 24. Tabmuus 10 noOynoBu nosepxui z=[sin(x)*y]?
4, Bupinumo nmiamazon: B3:L13 1 BuOepemo iHcTpymeHT: "BceraBka'-

"Jliarpamu"-"IloBepxHeBa" Ta oTpuMaeMo giarpamy Qpynkuii z=[sin(x)*y]>.

15 |
16 |
17|
18|
19|
20 |
21 |
22
23
24 |
25 |
26 |
27 |
28 |
0

[oBepxHA z=(sinx*y)"2

Paald
Pan?

Papad

Paal
10 44

[i=]

m0-02 m02-04 m0A-05 w0608

Puc. 25. [To6ynosa nmosepxui z=[sin(x)*y]?

Ha piarpami 4iTkO BHIHO, IO HAMOUIbIIA 1HTCHCHBHICTH BHIIPOMIHIOBAHHS

3HaXO0JUTHCS B

KyTax KIMHATH.

[I{o6 mpaBUILHO HACTPOITH TOPU3OHTANBHY BiCh X, KIAIHITH MO Jiarpami, moo

11 aKTUBYBaTH

1 BuOepiTh i1HCTpyMeHT: «Pobora 3 miarpamaMm»-«KoOHCTpYyKTOp»-

«Bubpatu gaHi».
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E C D E F G H | pl K L M N o] P
8 0 0 0 0 0 0 0 0 0 0 0 0,
9 0,21 0,028323| 0,020584| 0,012753| 0,006066| 0,001579 0[ 0,001579| 0,006066| 0,012753| 0,020584| 0,028323
10 0,41 0,113292| 0,082336| 0,051011| 0,024263| 0,006313
Bubip gxepena aarnx ? X

11 0,6; 0,254906| 0,185256| 0,114776| 0,054593| 0,014209
12 0,8 0453167| 0,329344| 0,204046| 0,097054| 0,02526 gianason ganwx giarpamn: | =Apkywi!SBS2:5L513 55
13 11 0,708073 0,5146| 0,318821| 0,151647 0,0394
14

b f gpm— . Y
15 . [ [ Depexia pagox/crosneus il
= MoBepxHa z=(sinx*y)A2 v Vi
]7* 3anucK NEreHam (pagu) Mignucy ropusoHTanbHOT oci [kaTeropii)
187 Tj AoaaTti DEe,qaryBam X Euganuti - D Pejarysati
19| Pagl ~ K ~
20| Pasz 08
211 Paa3 0,6
22 Pagd 04
23 Pags v 02 v
2 4' Pagll
25: Pag? TMpyUXOEaHI Ta MYCTi KAITHHKKM :
26 | 1 gs P
27 “08-04.02 ¢ Panl

J 02 04 g5 A
28 . 2 08
29

Puc. 26. HanamryBanHs TOpU30HTAIBHOI OC1 llarpaMu

VY BikH1I «Bubip mxepena maHux» IO 3'SBUJIOCS B JIUCTI B TpaBid YacTHHI

«ITlignucu ropu3oHTaNIBbHOI oOcCi» HaTucHyTH «PemaryBatu» (puc.20). V BikHI

«Iligmucm oci» (puc.21) mns miarpaMu 3MIHIOEMO 3HAYE€HHS TOPHU30HTAIBHOI OC,

BuaiuBIM gianaszoH $B$2:$L$13.

0,8

0,6

0.4

02

108 ’
Bo05
0.4 02 p 02 ga 06 Panl
06 gg

MNoeepxHa z=(sinx*y)"2 Mignicy oci

AdianazoH nignucy oci:
=Apryw1!SB52:5L52

0608 |
0406
m02-04

Paal0
A m0-0.2

Pag7?
Pand

1

&

x|

=-1; 0,8 -0,6.. |

Puc. 27. Jlo HanamtyBaHHs TOPU30HTAIBHOI OCI iarpaMu

[{ikaBe 3aBaaHHs nporoHye Ha TeMy «IloBepxHi B Excel» C.A. MakeeB

(https://www.youtube.com/watch?v=LEKagaj7WIMk ) B YouTube.

I me oxue (aBTOp AHTOH PsibeHko)
https://www.youtube.com/watch?v=WRdbBbLnqyE



https://www.youtube.com/watch?v=LEKqaj7WlMk
https://www.youtube.com/watch?v=WRdbBbLnqyE
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A 8 S E P— — H S YT P Py S
z = sin(x?) + cos (1,5y%)

¥

W NN s W e
»

[ -3,0 -2,5 -2,0 -1,5 -1,0{ -0, 0,0 0,5 1,0 15 2,0/
30  zo007] -osel] 13m  osel . oaml saml samal ol oeml esel xaml
-2,5 0562 -1032] 0927]  -1,006 i
-2,0 0,162 17360 0203 70|
-1,5 1.373)  -0221] 1m8] .01 2,000 sy 50020007 0
10 100 14360 0157  1s02]  -0a: 1500 e
1 05| oss o1 1208 -07S 1000 + ' H
12 oo o0sss] 099 o360 -0973 B "05002900 N
13 os| oss2l o751 1208 0725 : H00000500
14 1,0 1436] 0157  1802] 0131 0,000 05000000
15 15 1373  -0221] 178] 0155 0,800 a:1000-0500 il
16 20 0162 -17s6f  0203]  -1730 1,000
17 2.5 0562 .1032] 0927  -1.006| 500 wiitodfounedd |
18 30] oor| -oser] 13m| ose | 2000 ! Pl |
19 =
20

Bupimmumo ix camocTiifHO.

3apnanns 6. [loOymyBaru noBepxHto (X, Y € [-1;1]:

= {xz —3y3,x2+y%2 <1;
3x2—y3,x2+y2>1
Jlnsi BUKOHAHHS TakWX 3aBJaHb HEOOXIHO BUKOPHCTOBYBATH JIOT14HI (DYHKIII],
3okpema ¢yukiito IF (SIKILO).
Po3B’a3aHHd 3aBIaHHA.

1. CrBopumo tabmuimto B Excel. TlinrotoBumo y Tabnuii aiana3oH 3MiHHHX X
Tay Big -1 10 1(kpok nopiHtoe 0,2).

2. Bunimumo xomipky D4 i BBegemo (opmyiy, KOPUCTYIOUUCH JIOTIYHOIO
dyukmiero IF: = IF($C4"2+D$3"2<=1;$C4"2-3*D$3"3;3*$C4"2-D$3"3).
3BEpHITH yBary, ik MM BUKOPUCTOBYEMO B apryMeHTax (opMyJid 3MiLIaHi
NOCUJIaHHS Ha KOMIPKHU.

3. 3acTocyeMo MapKep aBTO3aMOBHEHHS ISl BCIX KOMIPOK TaOJIHII.

4. Bunpinumo niamazon: D3:N14 i Bubepemo incTpymeHt: "BcraBneHHs''-
"Jliarpamu"-"TloBepxHeBa" Ta oTpuMaeMo aiarpamy QyHkiii (puc. 26)

{xz —3y3,x2+y%2<1;
Z:
3x2—y3x2+y?2>1
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b =IF($C4"2+D$342<=1;5C42-3*DS3"3;3*5C42-D533)
c D E F G H [ J K L M N
L y> Ei 0,8 -0,6] -0,4| -0,2| o] 0,2] 0] 0,6/ 0,8] 1
-1 a 3,512 3,216' 2 ﬂﬁ.}'ll 2 ﬂﬂﬂl 1| 2 ElEl‘)l 2 Q‘Jﬂl 2 Tﬂ)’ll 2 )'IQQI 2
e 252| 2437 1,288 MoeepxHAa z=f(x,y) 3 ymosamu 092
0,6 2,08 1896 1,008 0,08]
0,4 148 1,696 0,808 -0,52|
-0,2 L2 1576 0688 -0,88|
0 3| 15%| 0648 =i 3
0,2 1,12  1,576] 0,688 =Z3 0,88
0,4 148|169 o008 =12 0,52
0,6 2,08 1896 1008 ! o1 0,08
0,8 292 2432 1288 ¢ 4o 0,92
1 a  3512) 316 ! oy 2|
-2
3 m-3-2

_ {x2 — 3yt +y? = 1;
S laxr—ydx?yis

Puc. 28. ITo6ynoBa nosepxui z=f(X,y) ymoBamu

Camocriitna pobora.

[ToOynyiiTe moBepxHto, 3aganoi Gpynkiii (kpok gopisaioe 0,1):

1 z = x?sinx — 2y3
2 z = (3x — 1)/|x]| + 2sin?y
3 z = 10x3sin?y — 2x%y3
4 z = (5x — 1)4/|x| + 8sin?y
5 z = 5ycos?(x — 5) — y3e®+D
6 z = 10x%cos*x — 2y3
7 z =vycos(x3+1)
3 7z = e@51)y3 _ 4,4
9 x® —3e%7Vy3
10 z = 10y?cos®x — 2x3
11 x? N y? N z* .

3218 " 2 —
12 x? y? z?

4=

3 4 25
13 4x* +16y* +8z° =1
14 x =y*+2°
15 x%  y?

5 4%
16 x? +y?%—2z%2=0
17 x? y? 5
? + I =2z
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18 x2+ Z_I_Z2 1
16 12 " 4
19 x2+22 )
9 "4 %
20 x% 4+ y* —z%=-1
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