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OCHOBHbIE NOHATUA

Ounarpamma — 310 rpadouyeckoe npeacraBreHue

OaHHbIX, MO3BOSiAIOLLEEe OLEHUTb COOTHOLLEeHUEe
HeCcKONnbKnx BenuvnH. OHUM KUCMOSb3YTCA Ans

CpaBHEHUA U aHAJIN3a OaHHbIX, NpeacTaBIIEHNA UX

B HarnNsagHom Buae.
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OCHOBHbIE NOHATUA

PAaabl AaHHbIX - 3TO HAbOpbI 3Ha4YEHUN,
KOTOpble TpebyeTcst n3obpasnTb Ha
anarpamMmme (3HavyeHUsa PyHKLUK Ha ocun Y).

KaTeropum (aprymeHTbl oyHKUMUN Ha oCcK X)
cnyxart pgnga ynopsgodeHusa 3HadeHun B

psAgax AaHHbIX.

JlereHpa - 9TO YycnoBHble 000O3Ha4YeHUS
3HAYEHUN pPa3NUYHbIX PAOOB [AaHHbIX Ha
avarpamme.



ArNeMeHTbl guarpamMmm
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Buabl agnarpamm
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Tvunbl guarpamMmm:
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Tvunbl Anarpamm:
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KpyroBasi n konbueBasi guarpaMmmbl.

Kpyzoeasi Ouacpamma nokasblBaeT OTHOLIEHWE pPas3MepoB  SNEMEHTOB,
obpasylLLUnX psa AaHHbIX, K CyMMe aremMeHToB. Becerna otobpaxaeTtcs Tonbko oaunH
PDAO__OaHHbIX. TakoW TUM OuarpaMmm LenecoobpasHo uMcrornb3oBaTb, Korga

Heobxoammo I'IO,EI,‘-IeEl):gﬂ’flTb BaXXHbIN 3N1EMEHT
40%

Hanur
Kl
9%,

Hecept
15%

Caaar
bl Cyn
21% 15%

[Ona obrnerdyeHnsa paboTkbl C ManeHbKMMN CEKTOpaMn B OCHOBHOM auarpamMme ux
MOXXHO 0ObeNHNTL B OAUH 3SfIEMEHT, a 3aTeM pa3buTb B OTAENbHYIO Anarpammy
PALOM C OCHOBHOM

Jloxoasl oT mpogax

Kak 1 kpyroBas anarpamma, KonbLeBas
NOKa3blBaeT OTHOLUEHMWE YacTen K LIeriomy,
HO 3TOT TUMN MOXKET BKJTH0YaTb HECKOJILKO

pAOO0B AaHHbIX. Kaxaoe KorbLo
COOTBETCTBYET O4HOMY PAAY OaHHbIX.

O1ks
B2 kB
O3 ke
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Kpyrosaga gnarpamma

* CNYXXWUT ANSi CpaBHEHUSI HECKOMNbKNX BENUYUH
B OHOW ToYKe (0CODEHHO, ecl BENMUYUHBI B
CYMMe COCTaBISAOT HEYTO Lienoe — 100%)

A | B |
1 |bnokHoTEI 2
2 KapaHAalww 13
3 |TeTpaau 45

OJTOKHOTDI 2

6JIOKHOTBI
@ KapaHjaluu
O TeTpagu

- KapaHgaLn - 13

TeTpau 45



Buabl KpyroBou anarpammel
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JlnHenuatas pguarpamma nNO3BONSET
CpaBHMBATb OTAESbHbIE 3Ha4YeHUda. Ocb
KaTeropum pacrosioxeHa no BepTukanm,
OCb 3HA4YeHWN — MO TrOPU3OHTann. IJTO
NO3BONSAET
BHMMaHME Ha CpaBHUBAEMbIE 3HAYEHUS,
YeM Ha BpeMS.

Janbhuii
Boctok

Ceepnast
Amepuka

Espona

obpatuTtb

IlnHenvartaga guarpamma.
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JlnHenvataa gnarpamma C HaKOMiEeHUeM
NOKa3bIBAET BKMaa OTAENbHbIX 3NEMEHTOB

B OOLLYIO CyMMY.
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[uctorpamma.

[McTorpamma nNo3BoNsieT NPeacTaBUTb
N3MEHEHMEe [OaHHbIX Ha MNPOTSKEHUU
oTpe3ka BpeMeHW. [JuarpaMmbl 3TOro
Tuna yooOHbl Takke ANs HarnsigHoro
CpaBHeHUs1 oTaenbHbIX BennynH. Ocb

KaTeropum B rmcrorpamme
pacnonaraeTcs rno ropusoHTanu, ocb
3HayeHMNn - no BepTuKanu. Takoe

pacriofniokeHne ocen noavYepkuBaeT
XapakTep W3MEHEeHUs 3HayYeHun c
TEYEeHNEeM BpEMEHM.

O0bem npoax

50
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20 1

10 1

1 xB 2 KB 3 KB 4 kB

[uctorpamma C HakKonsieHnem

NO3BOSISAET MNpPeacTaBUTb OTHOLLEHME

OTAENbHbIX  COCTaBnAWMX K  UX
COBOKYMHOMY 3Ha4yeHuto. Ha o6 bemHon
rmcrorpamme C nepcneKkTnBom

CpaBHEeHWs 3Ha4YeHUsd pacnosiaratoTcd B
MNS1I0CKOCTU (BOOMb ABYX OCeENn).
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[lpumMmep NOCTPOEHUA TMCTOrpamMmmbil

A B C D E F G H
1| Mu Br Cp Ur IIr Co Bc
2 |HezHaika 20 25 32 30 23 30 20
-3 |Toponerkka 33| 28] 25| 25| 22| 25 20
4 |TNoHymk 15 20 22 29 34 35 30

TOpI’OBJ’Iﬂ ra3etTamm

40
35 -
30 m
25 A —| | 0 He3HaWka
20 — | @ ToponbbKKa
15 47 — | O lNoHYnK
10 -

5 L

0 l T ; T ]

H BT Cp YT MT C6 Bc
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fApycHaa guarpamma

(FI/ICTOFpaMMa C HaKkorJieHmnem, rmctorpamMmma,

HOpMKMpoBaHHasA Ha 100%)
* MNO3BONSAET HAarMsAHO CPaBHUBATbL CYMMbl HECKOIbKNX

BEMNMNYMH B HECKOJTbKMX TOYKAX, U NPU 3TOM
NMoKa3bIBaTb BKaJ KaXkaon BENUYMHbLI B OOLLYHO

CYMMY. A B C D E F G H
1 Mu Br Cp Ur IIr Co Bc
2 |HesHaiika 20 25| 32{ 30 23] 30 20
-3 |Toponekka 33| 28| 25| 25| 22| 25 20
4 [[MoHymk 15 20 22| 29| 34| 35 30

TOpl'OBIIﬂ raseTamu

MH Bt Cp Yr nr o6

Bc

Topro B/ razetTamum

100%
90% A

80% A

70% -
60% -
50% A
40% -

30% A

20% A

10%
0%

MH BT Cp yr Mnr C6

Bc

O lNoHYKMK
@ Toponbbkka

O HesHalka




[ padPpuK Cc MapKkepamu

* CNYXWUT AN Toro, YToObI NpocneanTb 3a
N3MEHEHNEM HECKOSbKUX BEMUYUH Mpun
nepexone OT O4HON TOYKU K ApYyrow.

e AT E S E A E O E ST RE
1 Mu Br Cp Ur Iir Co Bc
2 |HezHalka 20 25 32 300 23 30 20
-3 |Toponeikka 33| 28| 25| 25| 22| 25 20
4 [MNoHuuk 15| 20| 22| 29| 34| 35

30 Toproend razetTamu
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—8— ToponbbKKa
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[narpamma c obnactamm
(Qnarpamma nnowlagen)

* NMNo3BoJideT ogHOBpeEMEHHO NpoCcieanTb
N3MEHEHNE KaXa0U N3 HECKOJIbKUX BENTUYNH U
N3MEHEHNE NX CYMMBbI B HECKOJIBKMX TOYKaAX.

A B C D E F G H
1 Mu Br Cp Ur IIr Co Bc
2 |HezHaltka 20 25 32 30 23 30 20
-3 |Toponerkka 33| 28| 25| 25 22| 25 20
_4_ MoHYuKK 15 20 22 29 34 35 30 Toprang razetTamum
100
90
80 V&
70 A
60 - O lNoHYmK
50 @ Toporbbkka

40 O HesHalka

30
20
10

0 - . ; ; ;
MH BT Cp Yt Mnr C6 Bc




Tvn anarpamMmmbl

Ha3HauyeHue

Kpyrosag OTpaXaeT COOTHOLUEHME YacCcTeEN K
yenoro. MoXHO npeacrtaBuUTb TOMNbKO
OAVH psd 3HaYEHUN.

KonbueBas OTpaxaeT COOTHOLUEHME YaCcTeEN K
uenoro. MoXHO npeacrtaBUTh
HECKONbKO psiaoB OaHHbIX.

JlnHenyaTtasn OTpakaeT COOTHOLIEHMNE BENNYNH.

[Mctorpamma [loka3blBaeT UBMEHEHUSA B TEYEHUE
HEKOTOPOro BPEMEHMW.

[paduk OTobpaXkaeT U3BMEHEHUA OaHHbIX 3a

paBHbIE MPOMEXYTKN BPEMEHU.

C obnactamu

[Tokas3biBaeT U3MeHeHUst ooLLlero
KOnnyecTBa B TEYEHUE KaKoro-To
nepuoaa BpeMeHU 1 BKnaz Kaxagoro
pPsSiAa AaHHbIX B CYMMY 3Ha4YeHU

maoanmnmaoann




Oowun noaoxon

* ANarpaMmbl CTPOATCA Ha OCHOBE ANaHHbIX Tabnuubl
* MpoLle BCero CHa4alla BblAeJiNTb BCE HY>KHbIE
AdHHbIE, a NOTOM Bbl6|/|paeM Tnn gnarpamMmmeil. ..

[z), v Knural - Excel

IABHASA BCTABKA PASMETKA CTPAHMU,PV QUPMYJIbI LAHHDBIE PELEHSVIPUOBARVIE HV!H\
' 5 o 7y Y 1% - = ®- 1% ] 2 thagux Cpes

- : [ Ay L »Tl N

. o . A RV R I L Er \CTOrpaMma [*3 BpemeHHan wkana
meHayemble Tabauua Wnntoctpauun Mpunoxegua PekomeHgyemble ) CesopHan Power
ible Tabanu Y > ANarpaMmbi A avarpamma~  View % Bewrpeiwy/npourpeiu
‘abnnupl Anarpammel v OT4yeThl CnapknaiHbl OuabTPHLI

i~ = \ )
lpumeydaHue.

* BCE [aHHble, KOTOpble AOIMKHbI OOHOBNATHCA
aBTOMaTun4yecku, Hy>XXHO BbigenuTb

* 014 BblAENneHna HeCcBA3aHHbIX Anana3oHOoB
ncnonb3yem +Ctrl



'padhumkn dpyHKUMNN

3agaya: nocTpouTb rpadmk PyHKUMK = x*

Tabnuua 3HadeHnn pyHkumm:  war 0,5

arnAs5 < x <5

A B e B B
1 X Y
1 X Y L s AN Y
> 3 3 T 2 | 5| =CTEIEHB(A2:2
3 -4.5 : _3“: 3 4,5
4 S &l 4 KM |
s MIKM | 7 s - -
6 8 -2
7 9 -15
i 10 -1
8 11 -0.5
12 0
13 05
14 1
15 1:5
16 2
7 25
18 3
19 35
2 4
21 45
22 5

B
1 y
2 5 25
3 45 20,25
4 4 16
E 3,5 1225
6 3 9
7 25 6.25
8 2 4
9 -1,5 225
10 -1 1
11 0,5 0.25
12 0 0
13 0,5 0.25
14 1 1
15 15 225
16 3 4
17 25 625
18 3 9
19 35 1225
20 4 16
21 45 2025
22 5 25l




'padhumkn dpyHKUMNN

BctaBka anarpammbl « TodeyHaa»:

BblAENWUTb AaHHbIE (550 -
[m [hasHag Bcraeka PasmeTka cTpaH

A B

X Yy = —
7 = bl C o6nacTamu Z Mpadpuk = a
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. = s s+ Toueuran - | JI= Cronéey |
5 35 1225 ‘ T Cpes fvnepcceinka | |
6 5 = TouyeuHas W / Npourpeiw
7 2.5 6.25 DKNAWHEL PUnbTP Cebinku
8 2 4 111% ~ ||E

/

9 15 225 el ‘/’-J \‘: )
10 -1 1 } A | 0 \
11 05 025 3
12 0 0
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