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BBeaeHue

JlaHHBIE METOIMYECKUE YKa3aHUs MPEIHA3HAYECHBI ISl CO3JaHUs He-
00XOJMMOM TEOPETHUYECKON M TPAKTUYECKOW O0a3bl NIl BOCHPUATHSI U
YCBOCHUSI COBPEMEHHBIX 3HAHUN B 00JIACTH TEOPETUYECKUX OCHOB XUMHU-
yeckoil TexHosoruu (ITAXT, OXT, HUPC) u ux npakTH4ecKux MNpUIIo-
KEHUM (CIEIKYPChl), BBIWICHEHUS POJIM U MECTA HAYYHBIX MCCIEIOBAHUIN
B IOJrOTOBKE MOJIOJBIX crenuanucToB. [lolydeHHbIC HABBIKU JIOJKHBI
CTYJICHTY MPaBWJIbHO 00OOCHOBATh BHIOOP METO/1a M3MEPEHUS UM aHAJIK3a,
yAOBJIETBOPSAIONINN TPEOOBAHUSAM TOUYHOCTH, OBICTPOTHI 1 SKOHOMUYHOCTHU
BBITIOJTHEHUS aHAJIM3a C YYETOM BO3MOXXHOM BEJIMUYUHBI MOTPEITHOCTH U3-
MEpEeHHUs, a TaKXke Moka3aTh A(PPEKTUBHOCTh MCMOJIB30BAHUS METOIOB
BBICIIIC MATEMATUKU B PEUIEHUH MPAKTUYECKUX BOIPOCOB.

Hcnonb3yeMble B METOJUUYECKUX YKa3aHUSAX TMOIAXOIbl JICUCTBEHHBI
st OPMHUPOBAHUS JEHCTBUTEIHHOTO MOCTa MEXAY PyHIaMEHTATbHBIMU
Y TEXHOJIOTUYECKUMU JUCUUILUIMHAMU B IJIAHE TPEEMCTBEHHOCTH, MOJIXO-
JIOB M UCTOJIb30BAHUS JOCTHKEHUM OTACIBHBIX JUCIUIUINH MPU PELICHUU
MPAKTUYECKUX 3a]1a4.

B MeTtogmyeckux ykazaHHUSX MPUBOIATCS MPAKTHUECKUE PAOOTHI IS
3aKpEIUICHUS] TEOPETUUYECKUX 3HAHUU Mo AUCHUIUIMHE «CTaTUCTHYEeCKas
00pabOTKa B XUMUYECKOU MPAKTUKEY.

IIpakTuuyeckas padora Nel

CPEJHME BEJIMYUHbLI 1 UX UCITOJIB3OBAHUE B
XUMHUYECKOHN MPAKTUKE

City4aliHyr0 MOTPENTHOCTh MOKHO OLEHHUTh U3 CEPUU MAPAIIIECTBHBIX
(moBTOpHBIX) U3Mepennit. Hanpumep, ecnu X1, Xo.. X,— 3HaueHus: 00beMoB
CTAHJIAPTHOI'O0 PaCTBOpPA B CEPUM 7 HE3A8UCUMBIX TIOBTOPHBIX TUTPOBAHUM,
TO 3T 3HAYEHHS OOBIYHO OTJIMYAIOTCS NAPYT OT JIpyra BCIEICTBHE IO-
IPEIIHOCTEN, HEeU30€KHO BO3HUKAIOIIMX B XOJ€ JIO00H HM3MEPUTEIHHOM
IIPOLEAYPBI.

[Ipu 5ToM X B N pa3 Gojee TodeH MO cpaBHEHMIO ¢ X|. Tak Kak Hc-
TUHHOE 3HAYEHUE OMPEAEISIEMOTO COAEPKaHUS OOBIYHO HEU3BECTHO, TO
pesynbTaT aHanu3a (X ) CpaBHUBAIOT C JeHCTBUTEILHBIM 3HAUEHHEM TOM
BEJIMYUHBI. 32 ACHCTBUTEIILHOE 3HAYECHHUE U3MEPIEMON BETMYUHBI OOBIYHO
NPUHUMAIOT PACCUUTAHHOE COJIEPKAHUE OMPEAEISIEMOTO KOMIIOHEHTa (B
Cllyyae aHaJIM3a XMMHUYECKHA YUCTOrO BEIIECTBA), €T0 COJAEpKaHUE B CTAH-
JapTHOM oOpaslie WM pe3yJbTaT OMpeAesCHHs, MOJTYUYECHHbIN MPU MOMO-



M CTAHJIAPTHOTO METO/Ia aHAJIN3A.

[Ipu mpoBeAeHUN U3MEPEHUST OOBIYHO HE OTPAaHUUYMBAIOTCS €IUHUY-
HBIM M3MEPEHHEM, a TPOBOJSAT HECKOJIBKO MapaielIbHbIX H3MepeHun (3-
5) st oAHOM M TOM ke TTPOOBI B OJIMHAKOBBIX YCI0BUSIX. CpeHuid pe-
3yJIbTAT HA3BIBAIOT PE3yJILTATOM aHAIN3a U 0603HavaroT O .

Ecnu BennunHa X onpesiesieT HEeKOTOPOe CBOMCTBO COBOKYITHOCTH,
TO cpeHeil BeIMUMHOMN OyeT Takoe 3Hadenue O , IpH 3aMeHe Ha KOTOpoe
OTJEJIbHBIX 3HaY€HHI X 3TO CBOMCTBO COBOKYITHOCTH HE U3MEHSIETCHI.

CpenHue 3Ha4€HUs BEJTUYUH MOTYT ONPEACIISITHCS Pa3IudHbIMU CIIO-
cobamu, BHIOOP KOTOPBIX O0YCIIOBJIEH CBSI3bI0 MEXAY YCPEIHECHHBIMU Be-
JUYMHAMU U TEM CBOMCTBOM, KOTOpOE OHU omnpenessitoT. Haubosnee mmpo-
KO NMPUMEHSIOTCA Ha IpakTUke: 1) cpenssis apudmeTrnueckas B3BEIICHHAS;
2) npoctas cpeausis apudmMeTudeckas; 3) Menuana; 4) moja; 5) cpeaHsis
norapudmudeckas; 6) cpeaHssa KBaapaTU4IHasi; 7) CpeIHss TeoMeTpruye-
CKas; 8) CpeliHsIs TapMOHUYECKas.

Cpennsis apudmerndeckas

JI71s1 COBOKYITHOCTH BEJIMYMH X1, X2, X3, ... , Xt, KOTOpbIE B HEW BCTpE-
4arOTCA COOTBETCTBEHHO Ny, N2, N3, ... , Ny pa3. Toraa
< = MX +NpXp +o Xy 2N (1)
N +N, +... 4+ 2N
rae X - 3To cpelHss apudmernueckas B3BEIICHHAs; ny, N2, ..., Nt — Beca
WJIM YaCTOThI 3HAYECHUH X1, X2, ... , Xt. ECTIM BCE 4acTOThI 3Ha4YCHUI paBHBHI |

(ni=1), To X sIBISICTCS MPOCTOM cpeaHeH apu(PMETHIESCKONW U PaCCUUTHIBA-

€TCA KaK
t
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t t
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Menmana

Bo MHOTHX clydasx meoduana SIBIIETCS Oojiee peaTMCTUYHON Xapak-
TEPUCTUKON «IIEHTPAJIbHON» BEIMYUHBI, UEM CpeliHee. MeauaHna — Takoe
CpellHEE 3HAYEHHME, KOTOPOE ACIUT COBOKYIHOCTh 3HAUECHUW Xi Ha JIBE
PaBHBIEC 110 KOJUYECTBY YJICHOB YaCTH, IIPUYEM B OJIHOM M3 HUX BCE 3HA-
YEHUS Xi MEHBIIIE MEJMaHbI, a B IPYTOl — OOJIbIIIE.

Ecnu pacmonokute BCE YIEHBI COBOKYITHOCTH B Psifi B BO3PACTAIOIIEM
MOPSIAKE, TO TIPY HEUETHOM YMCJI€ WICHOB, T.€. pyu N=2m+1, MenuaHou Oy-
JIET 3HAUEHUE CPEAHETO YJIEHa PAaa, T.€. Me = xm+1. [Ipn yeTHOM yncie une-
HOB psifa, T.€. N=2M, 3a MeAuaHy MPUHUMAETCS cpeaHee aprupMeTHIECKOe
JIBYX 3HAYEHUU Xm U Xm+1, HAXOJISIIUXCS B CEPEANHE PsJa, T.€.



Me = (Xm + Xm+1)/2 (3)
Eciu B TaHHOM psily WIEHBI, JOCTATOYHO YIAJIEHHBIE OT MEJUAHBI,
IIOJIBEPraroTCsl HEMaJIbIM U3MEHEHUSIM, TO MEAMaHa MPU STOM HE MEHSET-
Cs, B TO BpeMsl Kak cpenHss apudmerndeckas uzamensercs. [loatomy, ec-
JIM, KaK 3TO 9acTO ObIBAeT, 3HAUCHUS Xj , HAXO/IAIIUECS Ha KOHIIaX psia, HE
TOYHBI, TO B KAUECTBE CPEAHEN JTyUlI€ MOJIb30BATHCS MEAUAHOM, A HE
cpeaHei apupMeTHIECKOM.
Mopa
Mool Ha3bpIBaeTCsl HAMOOJIEe BEPOSITHOE 3HAUCHUE CITy4aiiHOM Be-
JIMYMHBI WM TO 3HAYEHUE CIYYalHOW BEJIIMYUHBI, 4ACTOTA KOTOPOTO
HauOoJbIIas. Moia UCTIOB3YeTCs )1l XapaKTepPUCTUKU HanboJiee 4acTo
BCTPEYAIOIIUXCA 3HAYEHUN B COBOKYITHOCTH CIIyYalHbIX BEJIMYHH.
Hampumep, mpu pazmorie pyasl MOJIa XapaKTEpU3yeT pa3Mep 3epeH (pak-
IIMU, BBIXOJ] KOTOPOH HAUOOIBIINMA, YTO CIYKUT KpUTEpHUEM PabOTHI pas-
MOJIbHOW MAaIlIMHBI.
Cpennsia norapudmudeckast
B xuMmudeckoil mpakTUKE OJHMMHU M3 HambOoJiee pacnpoCTpaHCH-
HBIX SBJISIOTCSA JIOrapu(PMHUUYECKHE 3aBUCUMOCTH (KHMHETHKA peaKIui
nepBoro nopsjaka, pH-mMeTpus u 1.14.). B 3TUX ciydasx kpuBas pacrpe-
JeJIeHUsT UMeeT JIorapu(PpMUUECKU XapakTep U BEINYUHOM, XapaKTepH-
3YIOIIEH cpesiHee 3HaUCHHE, SIBJISICTCS CPeIHsIs JJorapupmMuueckas.
Cpennsist norapudMuyeckasi AByX BEJIMYUH €CTh OTHOIIICHUE UX
Pa3HOCTH K pa3HOCTHU UX HATypaJIbHBIX JIOrapu(MOB

X —X X —X
fio.618. — L i = 2 (4)

Inx, —InX, In(x/xy,)
Cpennsis KBagpaTU4HAas
CpenHeil kBaapaTUYHON N MOJIOKUTEIHHBIX WIIM OTPUILIATEIBHBIX
BEJIUYUH X1, X2, ... , Xn HA3BIBACTCS MOJIOKUTEIHLHOE 3HAUCHHUE KBaIpaT-
HOTO KOPHS U3 CYMMBI KBaJIpaTOB ATUX BEJIMYHH, IEICHHON Ha WX YHCIIO

Xep.a. :\/(x12+x22+...+ an) n (5)
Cpennsist reomeTpudeckas
CpenHeit TeOMETPUYECKOM N MOJIOKUTETBHBIX BEJIMUMH X1, X2, ... ,
Xn HA3BIBAETCSI MOJIOKUTEIIPHOE 3HAUCHUE KOPHSI N-M CTEMEHHN U3 UX
MPOU3BEICHUS

Xrsaan . = T8X0 Xg et Xp (6)

CpenHIOI TEOMETPUYECKYIO YA0OHEE BEIYUCTATh U3 (POPMYIIHI,
KOTOpag nojyqyaercs jiorapudmupoBanrieM Gopmysl (6)




19 Xgzan . = (19 % +19% +...+1g X, )/n (7)
CpenHsisi rapMOHUYEecKas
CpenHer TapMOHAYECKOHM N MOJIOKUTENBHBIX BEJIMUHH X1, X2, ... , Xn,
Ha3bIBaeTCs BeinunHa H, oOpaTHOE 3HaUe€HHE KOTOPOW PaBHO CPETHEMY
aprumeTrnuecKoMy 0OpaTHBIX 3HAYEHUN BEJTMYHH X1, X2, ... , Xn, T.€.
/H)=[Wx)+WUxp)+...+ @/, )I/n. (8)
n
R e @) @) ®)
CpenHsisi rapMOHUYECKAs MCIIOJIB3YETCS B T€X Cydasx, Koraa
MPUXOJUTCA UMETH JCJIO C BEIMYMHOM, 3aBUCSIIEH OT OOpaTHBIX 3HaYe-
HUW YaCTHBIX BEJIMYMH.

IIpuMepsI 3a1aHUi C pelIEHUSIMU.

1. ITpu onpenenenuu conepxkanusi Na,CO3z B pactBope conbl (100
MJT) ITyTeM TPSIMOT'O TUTPOBAHUS €0 aTMKBOTHBIX YacTel pacrBopom HCI
OBUTM TIOJYYEHBI cieaytomue pe3yibratel (B T): 0,2031; 0,2033; 0,2015;
0,2048; 0,2020.

Haiitu cpennee apudmeTudeckoe.

Pemenue. Haiinem cpennee apudmernyeckoe pe3yabTaToB:

X=(0,2031+0,2033 + 0,2015 + 0,2048+0,2020) /5=0,2029 r.

2. JI5g moJTy4eHHBIX JaHHBIX BHIYUCIUTDh MEAUAHY

10,54;10,40; 10,10, 10,60; 10,50; 10,90; 10,20; 10,80; 10,46;

Pemenue. Ilociie pacnonoxeHust 3HaU€HU B MOPAJIKE BO3pACTAHUS,
HaxoJuM, YTO MEJMaHa paBHa MATOMY IO MOPSAIKY 3HAYCHHIO, & UMEHHO,
10,50.

3. JIy1st TOSTy4eHHBIX JAHHBIX BBIUUCIUTHh MEIHAHY

10,54;10,40; 10,10; 10,60; 12,80, 10,50; 10,90; 10,20; 10,80; 10,46.

Pemenue. 1o aHanorum ¢ pacCMOTPEHHBIM BBIIIE CIY4YaeM, Pacro-
jJaraeM 3Ha4Y€HUs B MOPSAKE Bo3pacTaHus. /s moimydyeHHOro psijia 3Haye-
HUW MeJuaHa CTaHeT paBHa

(10,50 + 10,54)/2 = 10,52.

4. Halitu meauaHy Juisi BBIOOPKHU pe3yJIbTATOB, MOJIYYEHHBIX MPU
onpeneneHun coaepxkanus Na,COz B pactBope coasl (100 mi) myTem
IPSIMOTO TUTPOBAHUS €0 ATMKBOTHBIX YacTel pactBopom HCI. Pesynbra-
Tol (B T): 0,2031; 0,2033; 0,2015; 0,2048; 0,2020.

Pemenune. Pacronararor 3HaueHus] BBIOOPKH B BO3pacTaroIeM IIO-
psake. Menuanoi BeIOOpkU siBnisgercs 3Hauenue 0,2031.

3anauu

1. ITpu TuTpoBanuu 5 mut pactBopa menouu 0,075 H. pacTBOpOM co-



JITHOW KUCJIOTHI, OBLIU MOTYUYEHBI ClIeIYIONIMe 3HaueHus 00beMoB. Ompe-
JIEJUThH CPEJIHEE 3HAYCHUE KOHIIEHTPALIMHU PACTBOPA HIEIOYH.

V,mn|/, 37979 [/0 74 [7/1 [72 [7,2 [0 [75 [/4 [79 [/,2 [/5 [/,1 8,0

Ne 112/3 |4 |5 |6 |7 |8 |9 |10 11 |12 |13 |14 |15 |16

2. ITpu TUTpOBaHUM PACTBOPA KUCIOTHI MUMETKON 00beMOM 25 MII C
nomotnbio pactBopa KOH ¢ konuentpanuein 0,15 Monib/i, moaydeHsl cie-
ayromue pesynbstartel: 15,3; 15,2; 15,7; 14,9; 14,9; 15,0; 15,2; 15,2; 15,3;
14,9; 14,9 M. OnipenenuTh CpeIHES 3HAYEHUE KOHLICHTPAIUU KUCIIOThI

3. IlpoBeneHHBIE 0PU HEW3MEHHOW TEMIEPAType HW3IMEPEHUS

NapUAAIBHOTO JABJICHHWS OKHCIJIOB a30Ta HaJ HUTPO30H, ITO3BOJIMIH
nonyunth 3Hauenwms: 3,52; 3,33; 3,60; 3,36; 3,14; 3,31; 3,34; 3,37, 3,39;
3,44; 3,35; 3,69; 3,12; 3,25.
Onpenenuts cpeinee apuPpmMeTHIecKoe 3HaUeHUE ITUX 3HAYCHUN U MEIH-
any. Kakoe n3 3THX 3HaueHUH, 0 BalleMy MHEHUIO, OyJET MEHEE HAIEXK-
HBIM U IOYEMY?

4. CUTOBBIN aHAJIU3 MOJIOTOM PYAbI JaJl CIEAYIOIINE PE3YIbTAThI

kpynwocms | 550  —| 500 —|450-|400—|350- |300—|250- |200—|150-
3epen 500 450 400 |350 |300 |250 [200 |150 |100
661x00,% 14,8 5,0 123189 142 |249 [136 |59 |228

Onpenenuth BEIUUYUHY MOJIBI.
MHoroBapMaHTHbIe 321a44

1. Inst momydeHHOTrO psna 3HaueHui (Tabnuna 1) onpenenuts Mo-
1y, MeIMaHy, cpeaHee apupMeTHUECKYI0, CPEAHIOI0 T€OMETPUUYECKYIO,
CpeHIO rapMOHUUYecKy0. OO0OCHOBATH BHIOOP BEJIMUMHBI JJISI XapaK-
TEPUCTUKU CPEIHETO 3HAYCHHSI.

Tadomuma 1 — 3aganue 1 BEIYUCIICHUS

0,51; 0,50; 0,51; 0,54; 0,52; 0,55; 0,50; 0,52; 0,50; 0,51; 0,55; 0,52; 0,52;
0,11;0,11; 0,12; 0,14; 0,11; 0,12; 0,115; 0,13; 0,13;0,12; 0,11; 0,12; 0,13;
0,33; 0,33; 0,34; 0,34; 0,33; 0,34; 0,35; 0,33; 0,33;0,34; 0,33; 0,35; 0,36;
3,12; 3,14; 3,25; 3,31; 3,33; 3,34; 3,35; 3,36; 3,37; 3,39; 3,44; 3,52; 3,60;
75, 76;74,73,7,2;75,7,2;75;,76;75;73;,75;,76;7,4;7,8
17,45;17,38; 17,65; 17,54; 17,12; 17,65; 17,45; 17,69; 17,12; 17,38; 17,89;
0,23;0,24; 0,28; 0,29; 0,23; 0,27; 0,32; 0,31; 0,32; 0,27;0,28; 0,35; 0,30;
4.54: 4,56; 4,87; 4:98; 4,12; 4,13; 4,45; 4,68; 4,63; 4,52; 4,96; 4,32; 4,68;
0,78;9,77; 9,68; 9,64; 9,99; 9,87; 9,21; 9,99; 9,67; 9,86; 9,63; 9,45; 9,32;
10 1,56; 1,53; 1,56; 1,45; 1,12; 1,78; 1,98; 1,35; 1,64; 1,68; 1,45; 1,34; 1,39;
11 0,10; 0,11; 0,12; 0,12; 0,11, 0,10; 0,095; 0,095; 0,10; 0,090; 0,089; 0,087;
12 4,54; 4,58; 4,32; 4,36; 4,87; 4,65; 4,454 4,63; 4,14; 4,32; 4,35; 4,19; 4,68;

2. JI71s1 TOTy4YEHHOT 0 PsA/la 3HAYEHUN ONPEAETUTh KOHIIEHTPAIUIO

ONOOOTRIWN -

O




PacTBOPOB, JJI KOTOPBIX ONPEACIUTh MOy, MEAUAHY, CpeliHee apudme-
TUYECKYIO, CPETHIOI0 TEOMETPUUECKYIO, CPEAHIOI TAPMOHUYECKYIO.

Pan 1 Psan 2 Pan 3 Pan 4 Pan 5
16,3 7,58 11,0 16,0 6,0
15,2 7,65 10,1 13,9 5,2
15,7 7,47 9,9 14,5 4,9
14,9 7,30 9,8 13,8 3,9
14,9 7.21 9,9 16,2 5,5
= [150 § 754 g 10,2 16,0 « [5.1
S| 2 |152 S| £ 729 | S| 103 | §| £ 153 | 5| < |60
v | O 16,2 | 0l698 |20 (104 |2|C|143 |2 | O |48
(@\| 1 — I (@] 3 (Vo) ) o )
z i 15,3 z i 767 | 2 bé 102 | z i 142 | 3 i 5,2
> | o155 > al660 | 2| &89 =S| (139 | 2| (53
Q ’< ! O ) ! O = ! Q )< ! O > !
S| 31149 21 51638 | S| 5|98 | S| F|154 | 5| 39
S| Efe2 12| E[727 1| E[112 12| Efs0 | ©| Ef52
° g 158 g 7.02 2| g 11.3 g 16.3 E g 5.4
5| =115, 5| 2l 5| 1l3 | 5| 5[163 | 5| x5
5| 154 = 2170 S| =123 | E| €148 | | (39
=1 O [164 E|O[58 |F |89 |F|©[138 |E|© |55
Pan 6 Pan 7 Pan 8 Pan 9 Pan 10
9,0 13,0 13,0 0,8 12,7
7.9 15,4 12,8 9,5 13,8
7.8 15,2 12,4 0,4 13,7
7.7 15,0 12,3 7.9 12,6
w [ 8,2 16,3 w | 12,1 9,2 13,4
S (83 S [136 S 110 | .| 289 = [139
= =
5 | = | 7.8 S| =150 s | = 115 | 2| = |94 S| & |134
z S 180 SIS152 | 2|28 [2]2(80 || 2133
z | a9 2 al154 | 2| alll7 | 5| o |92 Z | o |136
= | 28,05 S| al138 | 2| &[119 | 2| &[89 | 2| &[128
(D) e ! (D) P ! (D) ’= ! Q ) ! Q e~ !
S Z 8,2 3 z 14,7 | 8 z 120 | 8 z 9,7 3 Z 13,7
@] o o @] @]
5 § 7.8 5 % 14,8 5 § 12,1 S § 8,6 S % 13,9
= 582 5| 21189 | 5| 5]180 | £ | 5|94 5| 5132
= | §[81 S| 5(188 | E| E[123 | E| 5[99 | E| 5[139
El1O 179 E|1O 137 |F | O |125 |F|© |98 = 1O |138

IIpakTnueckasi padbora Ne2

CTATUCTUYECKAS OBPABOTKA SKCIIEPUMEHTAJIbBHBIX

JAHHDBIX

OO0paboTKy cepuM U3MEPEHUM ClIeTyeT MPOU3BOIUTH B CIAEAYIOIIEM
TOPSIJIKE:
1 — onpenenuts cpegHee apuPMETHIECKOE;
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2 — HallTH CPEAHIO0 KBAJIPATUUHYIO OIIMOKY OTACIBHOIO U3MEpe-
HUS;

3 — onpeeuTh HauOOJBITYI0 BO3MOXKHYIO OITMOKY A OTJEIBHOTO 13-
MEpPEeHUS U yOCIUTHCS, YTO CPEIN Pe3yIbTaTOB U3MEPEHUI HET TaKHX, KOTO-
pbie OBl OTIUYAIIUCH OT CpeHero apudmernyeckoro 6osee yem Ha A. Eciu
OBbI TAKUE OKA3AIHCH, X CJIETYEeT OTOPOCUTH U HaYaTh 00pa0OTKY CHavasa;

4 — onpeneNuTh CPEAHIOI0 KBAPATUUHYIO OIUOKY Go CPETHETO
apu(METHICCKOTO U OCTATIbHBIC XapaKTePUCTHKH (1o, Ao, h, H).

IIpuMmepsl 3aJaHUH € PELICHUSIMU.

O6paborath 16 u3mMepeHuii, NpuUBEACHHBIX TAOIUIIE 2 U TIPEACTaBIIs-
IOIIMX COOOM pe3ysbTaThl aHAJIN3a PACTBOPA HA COJIEPKAHUE B HEM PAaCTBO-
penHou kucyotsel HA.

Haxonum cpennee apudpmeTuyeckoe

x=1%%2 _1020
16

B 3-ii cTonben 3aHOCUM OTKJIOHEHUS OTACIIbHBIX U3MEPEHUH OT
CpeHero apupMeTuYecKoro, a B 4-plii — Ux KBajaparsl. [Ipu oToM ¥ (x - x,)

JOJKHA OBITh paBHA HYJIIO, UTO SIBJISIETCSI KOHTPOJIEM MTPABUIIBLHOCTH BbI-
YUCJIICHUH.

Tabnuua 2 — [Ipumep cratucTuuecko 00pabOTKH IKCIIEPUMEHTATBHBIX JAHHBIX

Hcxonnblie nanHbie [lepBas 06paboTka Bropas o6pabotka
No i/t Xi, T/71 X - Xj ()? - Xi)2 Xi, /N X=X ()? - Xi)2
1 102 0 0 102 2,53 6,4
2 98 4 16 98 1,47 2,2
3 99 3 9 99 0,47 0,2
4 100 2 4 100 -0,53 0,3
5 97 5 25 97 2,47 6,1
6 140 -38 1444 — — —
7 95 7 49 95 4,47 20,0
8 100 2 4 100 -0,53 0,3
9 98 4 16 98 1,47 2,2
10 96 6 36 96 3,47 12,0
11 102 0 0 102 -2,53 6,4
12 101 1 1 101 -1,53 2,3
13 101 1 1 101 -1,53 2,3
14 102 0 0 102 -2,53 6,4
15 99 3 9 99 0,47 0,2
16 102 0 0 102 -2,53 6,4
1632 0 1614 1492 0,15 73,7
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Janee Boiuncisgem 1o GopMysie HauOOJBIITYI0 BO3MOXKHYIO OIITUOKY
OTJIETIbHBIX HAOJIOACHUI:

- 2
A=3a=3,/z(x %) _3 1614 4
n—1 16-1

ComnocTapiisast 3Ty omuOKy ¢ nudpamu 3-ro cTosI0a TabIuIbl, BU-
UM, 9TO 6-0€ HaOJII0ICHUE TIPUXOIUTCS OTKIOHUTH, KaK HEeJ0OpoKaye-
ctBeHHOE (38>31).

[IponsBoauM B cTosIOmMaxX 5 — 7 TabJI. BEIYUCICHUS 3aHOBO
X =1492/15 =99,47

o= ‘/73’7 2217 A=3- 3,73 — 6,6
14 14

Bce uncia 6-ro cronbuna — MeHsle 6,6 U, cienoBaTeabHo, Bce 15
OCTaBILUXCS HAOIIOICHU I JOJKHBI ObITh YUTEHBI.

Beraucisiem cpeHio KBaApaTHIHYIO OITUOKY CpeHeTo aprudme-
TUYECKOTO 1Mo (popmyJie
SN2
D (x—x;)
i=l

n(n-1) Jn

oy [ 73,7 <06
15-14

PesynbpTaT 00paboTKM MOXKHO 3amMcaTh OJJHUM U3 CIAEAYIOIIUX CIIO-
coboB ¥ =99,5+0,6; wm x=99,5(1+0,0006); wm x=99,5 ¢ TouHo-
cthi0 0,6%.

J1J1s BEpOSITHOM OMIMOKHU OTJIEIBHBIX U3MEPEHUN HAXOIUM CIIETYIO-
1iee 3HaueHHe

p=r=0,6756=0,6752,21=15
BeposiTHyt0 omOKy cpeaHero apuMeTH4ecKoro Haitiem no gopmyse

ro = 0,67500 2(2/3)60 ro=20,675-0,6 =0,4

Mepy TOYHOCTH OTHENbHBIX HaOMoAeHui h Haiinem

h= n-1 2=\/ 14 0309
23 (x-x,) 2.73.7

A Mepa TOUYHOCTH cpeaHero apudpmerudeckoro H oyaet
H =hn =0,309v15 =1,20
Kpusas pacnpeneneHnst BEpOSITHOCTEN UMEET YPABHEHUE

oo =

0,309 _(x-99,5)2.(0,309)*
X)=—"—¢e ’ ’
@(x) In

MHOFOBapI/IaHTHbIe 3aJavdu

J1J1st HoTy4eHHOTro psifia 3HAYEHUN BBIMOIHUTD CTATUCTHYECKYIO 00-
pabOTKy JaHHBIX C MOCTPOSHUEM KPHUBOM pacrpeneneHus ["aycca.



Tabmnura 3 - 3aganue 11 BEIUUCIEHUS

12

Pan 1 Pan 2 Pan 3 Pan 4 Pan 5
16,3 7,58 11,0 16,0 6,0
15,2 7,65 10,1 13,9 5,2
15,7 7,47 9,9 14,5 4,9
14,9 7,30 9,8 13,8 3,9
14,9 o 7.2 o 199 16,2 2 |55
150 < | 7,54 < 10,2 = 16,0 < |51
S| =152 5|z | 129 S|z 103 | 3| £ 153 | 5| ¢ |60
2| S 116,2 A 21698 | 2]2/104 || 2[143 [ 3|2 |48
2| = |153 | e |767 | 2| al102 | | al142 | 2| a|52
z | 21155 = | 21660 | 2| =~|89 =] 21189 | 2| 2|53
& | 2 [149 g (638 S| 3198 | & EF[154 | z 39
= | E116,2 o| E1727 | 2| E]112 | 2| E[160 | 2| E |52
S 20158 | 5| 5702 | 5| 513 | 5| £[163 | §| 5 (54
£ | =154 = =170 5| =123 | E| =148 | E| (39
F | O 164 F| |58 |~|©|89 |F|L|138 |F|© |55
Pan 6 Pan 7 Pan 8 Pan 9 Pan 10
9,0 13,0 13,0 9,8 12,7
7.9 15,4 12,8 9,5 13,8
7,8 15,2 12,4 9,4 13,7
7,7 15,0 12,3 7.9 12,6
182 = | 163 - 1121 " 192 . [ 134
_ <83 < [136 | _ |9 /110 | _| <89 _ < 139
S| |78 s | = 15,0 2|z 11,5 2l 9,4 S| & 134
Q| S 180 S|S[152 [ Qo118 [R| 280 || O[133
AER 2| al154 | 2| al1l7 | 2| a|92 = | o |136
Z| 2805 = 21188 | 2| =[119 | 2| ~/89 = | 2128
& | 2 (82 g (147 g z 120 2 9.7 2 (137
§ S 7.8 § S 14,8 § S 12,1 § S 8,6 § S 13,9
OH) g 8,2 S § 13,9 S g 13,0 qH) § 9,4 qH) § 13,2
£ 181 = =S1138 | E| 21123 | E| =199 = =139
El1O 179 F|1O 137 |F|©|125 |F|© |98 |KF|© | 138

IIpakTuueckas padora Ne3.
PACITIPEJAEJIEHUE ITPOMAXOB U UCKJIFOYEHHUE UX

N3 BBIBOPKHA

IIpomax — mOTpenIHOCTb, PE3KO MCKaXKarollasi pe3yJibTaT aHaIu3a,
BbI3BaHHAsl HEOPEIKHOCTHIO MJIM HEKOMITIETEHTHOCThIO Pa0OTHUKA, OOBIYHO

JIErKO OOHapyKUBaemasl.

['pyObie omMOKH WJIM MpOMaxy BOZHUKAIOT B PE3yJIbTAaTe CEPhE3HBIX
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OTKJIOHEHUH OT CTaHJAAPTHBIX YCIOBUM dKcnepumenTa. X ciuenyer Besue-
CKU U30erath, HO, K HECUACThIO, BpEMsI OT BPEeMEHHU OHH BCE-TaKH Cllyda-
totcs. [IpuurHamu MoryT ObITH cOOM B paboTe nmpubopa, 3HAYUTEIbHBIC
3arps3HEHUS] PEaKTUBOB, CllydaliHble moTepu oopasia u T. A. [Ipu oOHa-
PY’KEHUH UCTOYHUKOB I'PYOBIX MOTPEIIHOCTEH 0OBIYHO HE OCTACTCSl HUYEe-
IO UHOT'0, KPOME KAK IMPEKPATUTH IKCIIEPUMEHT U HAYaTh €T0 3aHOBO.
[IpeacraBnsier co00M OTKIIOHEHHE, KOTOPOE PE3KO OTIIMYAETCS 10 3HAYe-
HUIO OT JPYTUX OTKJIOHEHUI BEIOOPKH U MPUYHUHON KOTOPOTO SIBIISETCS
HEBHHUMATEJIbHOCTh WM HEKOMIIETEHTHOCTD UCIIOJTHUTEIIS.

[Ipu HeOpexxHOM paboTe MONyUYEHHBIE Pe3yJIbTaThl JOHKHBI ObITH HC-
KJIIOYEHBI, TaK KaK B MPOTUBHOM Cllyyae cpeiHee apu(pMeTHIecKoe 3Haye-
HUE U CTaHJApTHAas MOTPEUIHOCTh OyAYyT MCKaxaTbcs. B ciiydae BBIOOpKHU
pPE3yJIbTATOB U TPEXCUTMOBOM JIOBEPUTEIBLHONU BEPOATHOCTH IMPOMAXOM CUU-
TaeTcs Pe3ylbTaT, Ui KOTOporo oTkioHeHue Xi - X > 3. MHorna a1 oOHa-
pPY’KEHHs B BRIOOPKE MpoMaxa CHadajla paCCUUTHIBAIOT 3HAUEHHUE S JIJIS BCEX
BapUaHT, BHIOPACHIBAIOT U3 BBIOOPKU pE3yJIbTaT, KOTOPHIN MPH BHIOpAHHON
JIOBEPUTEIHHON BEPOSTHOCTH OKa3aJICs MPOMaxoM, CHOBA PAacCCUMTHIBAIOT S,
UCKJIIOYAIOT BapUaHThI, KOTOPHIE HE TOMAJal0T B HOBYIO BBIOOPKY, U T. 1.,
MOKa MPOMaxu He OyyT OTCYTCTBOBATb.

PaccMOTpeHHBIN yTh BBIABICHUS NPOMAaxoB JUIMTENbHBINA. [Ipore
BBISIBUTH MIPOMAxXH MOKHO, UCTONBb3ys Q-Tect (kputepuii). BapuaHThl BbI-
OOpKH pacroyiararoT IJis 3TOr0 B MOPAJIKE BO3pACTaHUA U MyTEM JCIICHUS
PA3HOCTHU MOJABEPracMOM COMHEHUIO U COCEJTHEW C HEW BAPUAHT HA JUaria-
30H BBIOOPKHU HAXOAAT pacueTHoe 3HaueHue Qp

Q, = Xiv — X

@
KOTOPOE 3aTE€M CPAaBHUBAIOT C TaOJIMYHBIM 3HaueHueM Q. (Tabmuia 4). Ec-
mu Qp> Q;, TO TpOBEPSIEMBIN PE3YyIbTAT SABISETCS MMPOMAXOM U €Tr0 0TOpa-
ChIBAlOT. /[l BBIOOPKM W3 TpeX BapHaHT TMPOBEPKY HAYMHAIOT C
HAUMEHBIIIEr0 3HAYCHUA. ECIu Mpu 3TOM HAMMEHBIIEE 3HAYEHUE MOJJIC-
KUT UCKIIFOUYEHUIO, TO JIOMOJHUTEIBHO BBIMOJHAKOT €1I€ OJHO -ABa OIIpe-
JeJeHusl, TPUMEHSIOT Q-TECT K HOBOM BBIOOPKE MPU OTCYTCTBUHU ITpoMaxa
U pacCUMTHIBAIOT cpeaHee apudmernueckoe. Ilpu n> 3 mepBoii mpoBepsi-
10T HauOOJbIIYI0 BapuaHTy. Eciii OHa SIBIISIETCA TPOMAxoM, TO €€ UCKIIIO-
4aloT, 3aT€M HAaXOJAT JWara3oH JjIsi HOBOW BBIOOPKH M JIJIsI HEE MPOBEPS-
IOT YK€ HAUMEHbBIIIEE 3HAYCHUE U T. ]I.
IIpumepsl 3a1aHUil C peLEHUSMM.

[IpoBepuTh HaIMUKME TIPOMAXOB B BHIOOPKE PE3yIbTAaTOB IPU OIpe-
nenenun coaepxkanust NaoCO3z B pactBope coabl (100 Mi1) myTem npsmMoro
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TUTPOBAHMS €r0 AIMKBOTHHBIX 4actei pactBopoMm HCI. PesynbraThl (B T):

0,2031; 0,2033; 0,2015; 0,2048; 0,2020.

Tabmuma 4 Tabnmunsie 3HaueHUs Q.

Yucno BapuaHT

TabGnuunele 3HaueHus: Q; IpHU BEPOSITHOCTH

0,90 0,95 0,99
3 0,94 0,98 0,99
4 0,76 0,85 0,93
S 0,64 0,73 0,82
6 0,56 0,64 0,74
/ 0,91 0,59 0,68
8 0,47 0,54 0,63
9 0,44 0,51 0,60
10 0,41 0,48 0,57

Pemenue. Pacrionaraem pesyiabTaTbl B TMOPSAKE MX BO3PACTAHHMS:
0,2015; 0,2020; 0,2031; 0,2033; 0,2048, HaxoauM auana3oH BBIOOPKHU; M
= 0,2048 — 0,2015 = 0,0033 u mpoBepsieM MaKCUMaIbHYIO BapUaHTY, TaK
KaK 4HMCJIO BAPUAHT B BHIOOPKE OOJIBIIIE TPEX:

Qr = (0,2048 — 0,2033) /0,0033 = 0,0015/0,0033 = 0,45.

IIpu P = 0,95 Q.. = 0,73 B ciay4yae BBIOOPKHM U3 MSATU BapuaHT. Tak
kak Qp< Q;, TO MaKCHMaJIbHOE 3HAUYCHUE COXPAHSIETCS U, CIEI0BATEIBHO,
IpOMaxu B BEIOOPKE OTCYTCTBYIOT.

MHoropapuaHTHas 3a1a4a

JIJ1sl OTydeHHOTo psijia TPOBEPUTH HAIMYHME MPOMAXOB B BBIOOpKE
pe3ysbTaToB (Tabuna S)

Tabnuua 5— 3nayeHus, nojiexalive NpoBepKe Ha HATUYUE TPOMaxoB

No Panl |Pan2 |Pan3 |Pand |Pan5 |Pan6 |Pag7 |Pan& | Pax9 | Pang 10
1 572 |572 |509 |519 |572 |514 |545 |533 |572 |521
2 685 6,85 (693 (654 |69 |683 [6,88 |587 6,25 |6,21
3 159 153 |151 155 |155 |156 |15,6 |153 |[15,3 |15,0
4 553 [553 |572 |510 |573 |568 |559 |567 |561 |5,14
5 515 |525 |514 |52,3 |531 |525 |51,7 |550 |51,0 |54,1
6 255 25,7 |255 (268 |273 |257 |256 |257 [20,1 |22,3
7 758 758 |76,8 |752 |759 |756 |[758 |[753 |[735 |728
8 092 |091 |0,88 |09 |092 |093 |094 |08 |0,87 |0,90
9 254 256 |287 (298 |264 |231 (257 |268 298 |2,16
10 447 457 1463 |425 (415 (468 [498 (4,06 [4,35 |4,67
11 6,53 |653 |6,72 |6,10 |6,63 |6,68 [6,69 |6,67 |[591 |6,94
12 062 (061 |068 |066 |066 |068 |0,74 (065 |0,67 |0,60
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IIpakTuueckas padora Ne4.

OBPABOTKA PE3YJIbTATOB HEPABHOTOYHbBIX
HABJIIOJJEHAH ITPU PASHOM YN CJIE UBSMEPEHUH B PSIJAX,
HO OJJMHAKOBOH TOYHOCTH KAXKJI0I'O OTAEJBHOI'O
HABJIIOJJEHUS U HABJIOJEHUM C PASHOU TOYHOCTBIO
OTJAEJbHBIX U3BMEPEHUN

Ecin kaxapii psij COAEPKUT OJUHAKOBOE YUCIIO0 U3MEPEHUH, TO pe-
3yJIbTaThl 00pabOTKHU PSAAOB OyIyT paBHOTOUYHBI. Ecin ke uucio usmepe-
HUU B psiax HE OJMHAKOBOE, TO pPe3yIbTaThl 00paOOTKHU PSAI0B OyAYT HE
PaBHOTOYHBI. DTO CJIEAYET U3 TOTO, UTO B POpMYITy CpeITHEN KBaapaTHy-
HOM OIIMOKH aprU(hMETUUECKOTO CPETHETO

o0 = o

BXOJUT YUCJIO U3MEPECHUM 1.

CyiHocTh 00pa0OTKH PsIIOB HEPABHOTOUHBIX U3MEPEHUM 3aKTI0ua-
€TCS B TOM, YTO ITOCJIC BBEJCHHS HEKOTOPHIX KO3(PHUIIMEHTOB, Ha3bIBae-
MBIX «BECaMm», 00pab0OTKy HEPAaBHOTOYHBIX H3MEPCHUH ITPOU3BOIAT TaK
K€ KaK 1 paBHOTOYHBIX.

IIpumepsl 3a1aHUl ¢ peLICHUSIMMU.
KoHiieHTpanus pactBopa KUCIOTHI (T/KT) ONpeaesiiach Y4eThIPbMsI
rpymnmamMu U3MEpeHH, TPEeACTaBICHHBIMU B TaOIHIIE 6.

Tabmuma 6 - KoHmeHTpanus KUCIOThI, ONIpeIesieHHas B 4 Tpynmnax

N [HA], r/kr

n/m 1-s rpymma 2-s1 Tpymna 3-s1 rpynmna 4-5 rpynima
1 107,10 107,57 107,51 107,42
2 107,68 107,45 107,51 107,00
3 107,45 107,07 107,16
4 107,62 107,35 107,48
5 107,68 107,17
6 107,08 107,46
7 107,44
8 107,28
) 859,33 644,07 429,72 214,42
n 8 6 4 2
X 107,416 107,345 107,430 107,210

JI1st KK 10M TpyIIIbl U3MEPEHUN ONpeIeNICHbI CpeIHUE apu(dMETUUECKUE
3HavyeHus. B paccMaTpuBaemMom mpuMepe Mbl uMeeM 4-¢ CpeTHUX apud-
Metnueckux ¢ Becamu: 107,416 ¢ Becom 8; 107,345 ¢ Becom 6; 107,430 ¢
BecoMm 4; 107,210 ¢ Becom 2
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OxkoHuaTenbHas CpeHsis apupmeTndeckasi, Ha3piBaeMasi oO1ient apudme-
TUYECKOHN CepeIMHON WIIN B3BEIIEHHOW CpeIHEeH, OyneT
_ 107,416-8+107,345-6+107,430-4+107,210-2
X = =107,38
8+6+4+2

JanbHelyo 00padoTKy MPOBOAUTH KaK B TpakTUueckoi padore Ne2.

MHuorosapuaHnTHas 3a1a4a

JIJ1s1 TI0JTydEHHBIX 3HAYCHUM, BBITTOJIHEHHBIX C OMHAKOBOW TOYHO-
CThI0, HO OTJIMYAIOIIUXCS YUCIOM U3MEPECHUN B KAXKIOM PNy, IPOBECTH

CTaTHCTHYECKYIO 00paboTKy (Tabauna 7, Tabnuia 8).
Tabnuna 7 — YcnoBus 1711 TUTPOBAHUS

No BapuanTa 1 2 3 4 5 |6 7 8 9 10

V nuneTKu, Mi 0,5 50 |25 |15 |10 |20 |100 |0, 2 5

C pactBopa, mosis/n 0,01 0,02 0,2 10,05 0,2500,54 0,15 |0,005 [0,0332,0

Tabnuna 8 — 3Hauenuss 00BEMOB, MOTYUYEHHBIX IPU TUTPOBAHUHU

No Panl |Pan2 |Pan3 | Pan4 |Pan5 |Pan 6 |Pan7 |Pan 8 | Pan 9 | Pan
10

5,7 5,7 5,4 51 5,7 51 5,4 5,3 5,7 5,2

5,8 5,8 5,9 5,5 5,9 5,8 5,8 5,8 5,2 5,2

5,3 5,3 5,1 5,5 9,5 5,6 5,6 5,3 5,3 5,3

9,5 5,5 5,7 5,1 5,7 5,6 9,5 5,6 51 5,1

9,5 5,5 9,5 5,3 5,3 5,9 5,5 5,3 5,9 5,1

5,5 5,7 5,5 5,8 5,3 5,7 5,6 5,7 51

5,8 5,8 5,9 5,5 5,9 5,6 5,8 5,3 51

OINOOTAIWIN -

5,3 5,3 5,1 5,0 5,6 5,3 5,3 5,3 5,5

9 5,7 5,5 5,3 5,3 5,9 5,6 5,4 5,9

10 9,5 57 9,5 59 5,9 5,7 5,5 5,9

11 5,7 5,4 5,4 5,5 5,6 5,4 59
12 5,8 5,8 5,9 5,0 5,1 5,8 51
13 5,9 59 5,9 51 5,7 5,9

14 5,9 5,9 5,7 5,7 5,6

15 5,3 50 9,5 5,7 5,6

16 9,5 5,4 5,7 5,5 5,0

17 5,8 5,8 5,9 5,8

18 5,3 53 5,1 5,6

19 5,9 59 59

20 5,2 5,2 5,2

21 5,8 5,8 5,0

22 5,8 5,8

23 5,9 5,0

24 5,2

25 5,3
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IIpakTnueckas padbora NeS

OBPABOTKA PE3VJBbBTATOB HEPABHOTOYHBIX
HABJIIOAEHUH ITPU PASHOM YHCJIE U3SMEPEHHUH B
PAJIAX, HO OTMHAKOBOM TOYHOCTH KAXKIOI'O
OT/JIEJIBHOTI'O HABJIIOJIEHUS

Ecnu manel 1Ba psana u3MEpeHu, HO U3MEPEHUS KAXKIOTO psiaa mpo-
U3BEJICHBI MPUOOPAMU Pa3HON TOYHOCTH, TO apU(PMETUUECKUE CPETHUE
OyIyT HE paBHOTOYHBI 1K€ B TOM CJIy4ae, €CJIM Obl YMCIIO UBMEPEHUN B
KKJIOM Py ObUIO Obl OJJMHAKOBBIM, TaK KaK B POpMyITy

J SE-x)? o
oy = =
n(n—1) N
BXOJAHUT YUCIIO OC.
N3 dhopMyiibl, BeIpakarolie CpeIHIO KBaIpaTUUHYIO OIIUOKY Go
CpenHero apupMeTUIeCKOTo Yepe3 CPEAHIO KBAIPATUUHYIO OIITUOKY O
OTACIBHOI'O I/IBMepCHHﬂ N 9YUCJIO n I/ISMepeHI/Iﬁ, MOXKHO HOJIqu/ITI)

n=o? / 002

Ecnu oTaenpHble n3MepeHus 00J1a1atoT OAUHAKOBOM TOYHOCTBIO, TO
CpEeIHUM apru(PMETUUECKUM OTACIbHBIX TPYII U3MEPEHUH CIeayeT MpH-
MUCaTh «BECa», 00PATHO MPOTIOPIIMOHATILHBIE KBaApaTaM UX CPETHUX
KBaJ[paTUYHBIX OMHOOK. Tak Kak CpeaHsIsl KBaApaTUIHas, BEPOSITHAS U
HauOOoJbIIas BO3MOXKHASI OIIMOKH NPOMOPLHOHANBHEI APYT APYTY, TO B
KA4ueCTBE «BECOB)» CPEIHUX apU(PMETUUECKUX MOMKHO B3ATh YKCiIa 00pat-
HO TIPOTIOPIIMOHAIBHBIE KBaJIpaTaM JIFOOBIX 3TUX OIIHOOK.

IIpumep 3aJaHui ¢ pelIeHUSIMH.

1. Yron cMaunBaHus IpU OCYIIECTBICHUH TIpoliecca a’paruu ¢Jio-
TUPYEMOU MYJIbIIBI U3MEPEH B TPEX IPYIINaxX HAOIIOACHUM C YKa3aHUEM
CpeaHeN KBaJpaTUYHOW OLIMOKHU:

30°15°30” + 40 30°15° 15+ 207 30°15°20” + 10
Haiitu o011yto apuMEeTHIECKYIO CepeIUHY.

Pemienue. B kadecTBe «BecOB» KaXKJ0il rpymHIibl HAOIIOJAECHUM TPH-
HAMaeM 4YHucia, 00paTHO mpornopuuoHansHuele uncnam 402, 202 u 102, 1.e.

g1: 02: g3 = 1/1600 : 1/400 : 1/100

CnenoBarenbHo, g1 = 1; g2 = 4; g3 = 16 u B3BelIeHHOE cpeaHeapud-
METHUYECKOE PABHO
30"-1+15"-4+20"-16

1+4+16
2. BeInoaHeHo MeCcTh Ceprii N3MEPEeHHI 3HaYEHUS pa3Mepa U moJry-

YEHBI CIEAYIOIIME Pe3yJIbTaThl: 3HaUeHUE pa3mepa B cepuu 20,617;

X =30%15" + =30%15'19,5"
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20,666; 20,643; 20,635; 20,629 u 20,654; cpenHee kBaApaTUUYHOE OTKJIO-
HEHHUE pa3Mepa B I-if cepuu paBHBI COOTBETCTBeHHO 32; 24; 18; 20; 16; 16.
Haittu cpenHio10 B3BELIEHHYIO.

Pemienue. B kadecTBe «BeCOB» KaXKJ0¥l Trpymniibl HAOJIIOJAECHUM TPH-
HUMaeM 4Hclia, 00paTHO MPOMOPIIMOHAIbHBIE KBaJ[paTaM CpPe/IHE KBaJpa-

TUYHBIX OTKJIOHCHHM, T.€.
01: O2: O3: 04:0s: Q6= (1/1024): (1/576): (1/324):(1/400):(1/256):(1/256)

X =

20,617 -8100 + 20.666 -14400 + 20.643 - 25600 + 20.635 - 20736 + 20.629 - 32400 + 20.645 - 32400

8100 +14400 + 25600 + 20736 + 32400 + 32400

=20,639.
3amauu

1. Onpenenute cpenHeEe 3HAYCHUE CIEAYIOIINUX TPYIIT U3MEPEHUIN
BEJIMYUHBI KPA€BOTO yTJIa

20°11° 30" + 40
20°10° 78 £ 207
20°11°20° £ 10”
20°11° 10 £ 15>
20011 40" £ 25>
20°11° 20" £ 15>

MHuorosapuaHTHas 3a/a4a

[Ipu u3MepeHnu BpeMeHH, 3a KOTOPOE TEJIO MPOXOAUT HEKOTOPHIN
MOCTOSIHHBIN MYyTh, IPOBEAEHO 6 cepuii u3mepenuil. [lociae o0padboTku OT-
CUYETOB KaKJ0UM CepuU OBLIM MOJYUYEHBI CIEAYIONINE pe3yIbTaThl (Tadauia

9). Onpenenutsb CpeHIO apUPMETHIECKYIO B3BEIICHHYIO KaXXI0TO psijia
Tabnuna 9-3HaueHus 1711 BIYUCIIEHNS

Ne Bapu- | Ne uzmepenus

aHTa 1 2 3 4 5 6

1 0.2+40.1 0.3+0.2 0.4+0.2 0.1840.15 | 0.22+0.21 | 0.32+0.15
2 0.3+0.1 0.7£0.2 0.5+0.2 0.2840.15 | 0.42+0.21 | 0.62+0.15
3 0.9+0.1 0.8+0.2 0.7£0.2 0.48+0.17 | 0.52+0.21 | 0.62+0.15
4 0.6+0.1 0.5+0.2 0.7£0.2 0.88+0.15 | 0.92+0.21 | 0.72+0.15
5 0.7+0.1 0.5+0.6 0.6+0.25 |0.68+0.19 | 0.62+0.21 | 0.62+0.15
6 0.8+0.3 0.7+0.2 0.9+0.2 0.884+0.15 | 0.82+0.29 | 0.82+0.15
7 0.5+0.1 0.3+0.5 0.7£0.25 | 0.58+0.18 | 0.52+0.21 | 0.72+0.15
8 0.2+0.1 0.7£0.2 0.3+0.26 | 0.38+0.15 | 0.224+0.26 | 0.32+0.12
9 0.7+0.5 0.3+0.4 0.6+0.27 |0.2840.14 | 0.284+0.21 | 0.37+0.15
10 0.25+0.1 |0.38+0.2 | 0.47+0.23 | 0.284+0.15 | 0.22+0.27 | 0.32+0.11
11 0.7240.1 ]0.93+£0.6 | 0.44+0.26 | 0.28+0.12 | 0.22+0.21 | 0.52+0.15
12 0.82+0.7 |0.53+£0.2 | 0.43£0.27 | 0.68+0.15 | 0.72+0.24 | 0.36+0.15
13 0.5+0.1 0.32+0.2 | 0.44+0.26 | 0.584+0.13 | 0.25+0.21 | 0.62+0.15
14 0.26£0.1 |0.34+0.3 | 0.74+0.27 | 0.68+0.15 | 0.42+0.21 | 0.62+0.16

5+1 6+1 443 542 71 9+4




19

IIpakTnueckas pabora Ne6

KPUTEPUI ®ULIEPA U ETO UCIIOJIb30OBAHUE B
XUMHUYECKOHN MPAKTUKE

Bo MHOrux ciyyasx Ba)xHO CpaBHUTb H3MEHUYMBOCTh HIIM «Pa3Max»
JBYX WJIA OOJIBIIETO YKMCiIa BEIOOPOK AaHHBIX. [[poBepKy paBHOTOUHOCTH
BBIOOPOK MO>KHO ITPOBECTHU UX MOMAPHBIM CPABHEHUEM TIPU TTOMOIIH KPH-
tepus Oumepa (F-kputepuii)

PaccmaTpuBaeMblil HUKE KPUTEPUN IPUMEHSIETCS IIPU CPAaBHEHUH
TOYHOCTH ABYX PAJIOB U3MEPEHUU, IPU IPOBEPKE YCTOUUUBOCTHU TEXHOJIO-
TMYECKOT0 MPOoIlecca U B APYrUX MOJ0OHBIX BapUaHTaX.

®yukiusa F ecTh oTHOILIEHNE BRIOOPOUYHBIX TUCTIEPCHIA

I'=o 12 / o 22
3Hadenue 3Tor PyHKIMU 1715 ypoBHEH 3Haunmoctu 0,05 u
0,01 TaGynupoBaHbI IPU COOTBETCTBYIOIIMX CTEMIEHSIX CBOOOIBI KaXK A0
u3 AByx nucnepcuid (tadnauua 10). [Tpu cpaBHEHUHU JBYX qUCTIEpCUI
0oObIYHO B uncnutene kpurepus F conepxutcs Goblmas AUCTIEPCHS.

Ta6muua 10 — Teopetnueckue 3Hauenus kpurepus Ouiepa (Fr)

f 3nauenus Fr opu fi
2 2 3 | 4 | 5 6

P=0,95

2 19,00 19,16 19,25 19,30 19,33

3 9,55 9,28 9,12 9,01 8,94

4 6,94 6,59 6,39 6,26 6,16

5 5,79 5,41 5,19 5,05 4,95

6 5,14 4,76 4,53 4,39 4,28
P=0,99

2 99,00 99,17 99,25 99,30 99,33

3 30,81 29,46 28,71 28,24 27,91

4 18,00 16,69 15,98 15,52 15,21

5 13,27 12,06 11,39 10,97 10,67

6 10,92 9,78 9,15 8,75 8,47

[To Tabnmuue 10 HaxoasT TeopeTtnyeckoe 3Hauenue F.. Ecim F,< F,

BBIOOPKU MPUHAJJIEKAT OJHOW TeHEpAbHON COBOKYIHOCTH W, CJI€IOBa-
TeJbHO, PaBHOTOYHBI. Yucio cremeHer cBoOONBI OOJBIIECH TUCIIEPCUU
ni— 1 U, COOTBETCTBEHHO, Il MEHbIleN aucnepcuu No— 1- O6pamaer
Ha ceOs BHUMaHHE, YTO F; CHIBbHEe 3aBHCHUT OT YHClia CTeNeHel cBOOOIbI
BBIOOPKM C MEHBIIEH CTaHAAPTHOMW MOTPELIHOCTBIO Sp, T. €. MMEIOIEH
OOJIBIIIYI0O TOYHOCTh, & TAKXKE €r0 3HAUMTEIBLHOE pa3iuuue JJisl ABYX MpH-
BEJICHHBIX JOBEPUTEIIbHBIX BEPOSATHOCTEH NPU OJMHAKOBBIX CTEIECHSIX
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cB00OIbl. JloBepuTeabHas BeposTHOCThL P=0,95 sBisercs Oojiee )KEeCTKOi,
TaK KaK HCKIIOYAET U3 T'€HEPAJIbHOM COBOKYITHOCTH MEHBIIYIO PA3HUILY
BapuaHT. [lodToMy paBHOTOYHOCTH JBYX BBIOOPOK, IOJIyYCHHAS MPH
P=0,99, MmoxxeT oka3zarbcs HepokazaHHou npu P=0,95

IIpumep 3aga4u ¢ pemieHUeM

IIpu onpenenennun coaepxanus Xjiopa B OJIUMEPHOM MaTEpUAIIE
HCIIOJIb30BaHbl JIBA METO/Ia aHAJIM3a, PE3yIbTaThl KOTOPBIX IIPUBEICHBI
ke (B %)

Merton A: XA 27,5 27,0 27,3 27,6 27,8

Meron b: Xg 27,9 26,5 27,2 26,3 27,0 27,4 27,3 26,8

Pemenue. [l kaka0i BEBIOOPKH HaXOIUM JTUCTIEPCHUIO

E:xAZ'_(EZXA) E:xBZ__(EZxB)

o= n__-0,093 o4 = n__ 0266
n—1 n—1

Kpurepuii ®umiepa pasen F = 0,266/0,093 = 2,86. B Tabnuie 3Ha-
yenuii F Haxoaum F = 6,09 npumenutensHo K BeposatHocTH 0,05 ripu 7
CTETEHAX CBOOOBI IS G12 U 4 CTENEHIX CBOOOIBI IS G22.

Tak kak mosydyeHHoe 3HaueHue F = 2,86 3HauuTeIbHO MEHbIIIE Ta0-
JUYHOTO, TO HaIlle MPEANOI0KEHNE 00 OTCYTCTBUH Pa3IuuUi MEXKIY Me-
TOJAaMHU aHAJIN3a B OTHOIIIEHUH BOCIPOU3BOJAMMOCTH MPU JAHHBIX YCIOBHU-
X HE orpoBepraercs. Pa3nuuust B BOCIPOU3BOAMMOCTH HOCSIT CITy4YaHBIX
XapakTep U 00e TUCTIEPCUU SBJISIOTCS IPUOIUKEHHBIMU OIIEHKAMU OJTHOM
U TOM ke 00111e#t 4151 00enX BEIOOPOK AUCIIEPCU T€HEPATbHOM COBOKYTI-
HOCTH.

Ecnu pacuetHoe 3HaueHnue F 6osibiiie TaOIMYHOTO, UMEIOTCSI OCHO-
BAaHUSI COMHEBATHCSI B TOM, UTO 3T JIBE IUCIIEPCUU COOTBETCTBYIOT OJTHOM
U TOM € COBOKYITHOCTH.

MHorosapuaHTHas 3ajava.

st AByX psiIOB U3MEPEHUM, BHIOPAHHBIX MPENOIABATENIEM M3 BbI-
OOpKH psIZIOB MHOTOBAPUAHTHOM 3a71aud pakTUdecko padoTsl Ne2 «Cra-
TUCTHYECKass 00paboTKa AKCIEPUMEHTAIBHBIX JaHHBIX» MPOBEPUTH TMPHU-
HAJIJIEKHOCTh K OJTHOM COBOKYITHOCTH.

IIpakTuuyeckas padora Ne7.

KPUTEPUM CTBIOJIEHTA U EI'O UCIIOJIb30BAHUE B
XUMHUYECKOHN NPAKTUKE

B nucnepcrnoHHOM aHanu3e HapaBHeE ¢ F-kpurepuem npuMeHsieTcs U
IpYroy KpuTepuin, KOTOpbld Ha3biBaeTca t-kpurepuit CteroaenTta. Kpure-
puii CTbIOJIEHTa IPUMEHSETCS B TOM CiIydae, Korjaa Tpedyercs 1aTh OTBET:
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OTJIMYAIOTCS JIU TIOCTOBEPHO, T.€. HAJIEKHO, PE3YJIbTAThl OJHOU IPYIIIbI OT
PE3yIbTATOB APYTOW I'PYIIIHI.

O1neHUBaETCS CTENEHb PACXOXKACHUS CPEAHUX apu(PMETHUECKUX TO-
Kaszareaedl aByX rpynn gaHHbX (Mi 1 M) OTHOCHTENEHO JUCHEPCUH G2,
T.€ pa3dpoca UHAUBUIYATbHBIX TaHHBIX, PACCYMTAHHON MPUMEHUTEIBHO K
3TUM JIByM Tpynnam, rjie KOJHUYECTBO 4iI€HOB coOoTBETCTBYET N1 u Np. B
TOM clly4yae, KOT/ia BEIOOPKH MPUMEPHO PaBHBI MO YUCIECHHOCTU UCIOb-

3yeTcs 3Ta hopMyiia.

_ |M; — M,|
2 2
91 02
N; N,

B cnydae, korja BEIOOPKH OTIWYAIOTCS IO CBOUM pa3Mepam, mpume-
HsIeTCS JIpyrasi — Oosiee ciioxkHas (opMmyIa pacuera KpUTepus:

=

M, — M, - of-(N1—1)+o-22-(N2—1)_ 1 1
o, = ¢ N; + N, —2 N; N,

[Tonydyennoe 3naueHue t-kputepus CTbroJIEHTa HEOOXOUMO Tpa-
BWJIBHO MHTEPIPETUPOBATH. J[JIs1 3TOr0 HaM HEOOXOMMO 3HATh KOJIMYE-
CTBO HCCIIEIyEMbIX B KaXKJI0M rpymnmne (n1 u np). Haxoaum yucno crenenei
cBo0Oo b1 f o caeayromieit hopmyie:

f= (ﬂl + nz) -2

[Tocne 3Toro onpenensieM KpUTHYECKOE 3HaUYCHUE t-Kputepust CThrO-
JE€HTa i1 TpeOyeMoro ypoBHs 3HauuMocTtu (Hanpumep, p=0,05) u npu
JTAHHOM 4Huciie crereneit ceoooas! f mo tadmuue 11.

CpaBHHBaeM KPpUTHYECKOE U PACCUUTAHHOE 3HAYCHUS KPUTEPUS:
1)  ecnu paccuuTaHHOE 3HAYCHHE t-KPUTEPUS PABHO WIIH OOJIBIIIE
HAWJIEHHOTO MO Ta0JIHIIe, IeJIaeM BBIBOJI O CTATUCTUYECKOW 3HAUMMOCTH
pa3IuyYni MEXy CpPaBHUBAEMbIMU BEIIMUMHAMMU.
2)  ecnu 3HAYEHUE PACCUMTAHHOTO t-KPUTEPHs MEHBIIE TAOJTUIHOTO,
3HAYUT Pa3Inyusl CPABHUBAEMbBIX BEJIMUYNH CTATUCTUYECKU HE 3HAUYUMBI.
IIpumep 3aga4u ¢ peleHnemM

s nzydenus 3(h(eKTUBHOCTH HOBOTO IIpernapara keje3a ObLIN BbI-
OpaHbl JIBE TPYIIIbI MAIIMEHTOB C aHEMHUCH (YHMCIACHHOCTH MEPBOM IPYIIIBI
cocraBmia 34, a BTopo# - 40 manueHTOB). B mepBoii rpyrmnime manueHTH B
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TEUEHHE ABYX HEJEeb IMOIyJalr HOBBHIM Ipermapar, a BO BTOPOM I'PyMIE -
nonydanu tiamne6o. Ilocme u3mepeHus cpeaHuil ypoBEHb IeMOrjoOmHa
coctaBmi 115,4+1,2 r/n B mepBoi rpymme, u 103,7+2,3 r/m BOo BTOpOW
(maHHBIC TIpeacTaBicHB B (popMmaTe M+m, cpaBHUBaEeMbBIC COBOKYITHOCTH
UMEIOT HOpMasbHOE pacmpenenenue). CaenaTh BBIBOJ O CTaTUCTHYECKOMN
3HAYMMOCTH TIOJIYUYCHHBIX pa3iauduil 1 3(HPEeKTUBHOCTH HOBOTO Iperapara

KCJIC3a.

Tabnuna 11- 3nauenus -kpurepust Cterofenta mpu p=0.05

Ywuco cre-

Ywucio cre-

Ywucio cre-

" 3HayeHwue - N 3HaueHwue t- N 3HaueHue t-
IIEHEN CBO- IIEHEH CBO- IIEHEH CBO-

GomeL, f KpUTEpUs GomeL, f KpUTEPUS GomeL, f KpUTEpHS
1 12.706 24 2.064 56-57 2.003
2 4.303 25 2.060 58-59 2.002
3 3.182 26 2.056 60-61 2.000
4 2.776 27 2.052 62-63 1.999
5 2.571 28 2.048 64-65 1.998
6 2.447 29 2.045 66-67 1.997
7 2.365 30 2.042 68-69 1.995
8 2.306 31 2.040 70-71 1.994
9 2.262 32 2.037 72-73 1.993
10 2.228 33 2.035 74-75 1.993
11 2.201 34 2.032 76-77 1.992
12 2.179 35 2.030 78-79 1.991
13 2.160 36 2.028 80-89 1.990
14 2.145 37 2.026 90-99 1.987
15 2.131 38 2.024 100-119 1.984
16 2.120 40-41 2.021 120-139 1.980
17 2.110 42-43 2.018 140-159 1.977
18 2.101 44-45 2.015 160-179 1.975
19 2.093 46-47 2.013 180-199 1.973

20 2.086 48-49 2.011 200 1.972
21 2.080 50-51 2.009 00 1.960
22 2.074 52-53 2.007
23 2.069 54-55 2.005

Pemienue: ayist OLIEHKH 3HAYMMOCTH PA3JINYUAM UCTIOIb3YEM t-
kputepuii CTbIOJEHTA, PACCUYUTHIBAEMBIN KAK PA3HOCTh CPEITHUX 3HAYE-
HUM, MMOJIeJICHHAsI Ha CYMMY KBaJpaTOB OIIMOOK:

115, 4 — 103.7

/L2 2.3

[Tocne BBINOJIHEHHS pACUETOB, 3HAUEHUE t-KpUTEpHUS OKa3aJOCh PaB-
HbIM 4,51. Hucno creneneit cB0OO bl paBHO /2.
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CpaBHuBaeM noJsiydyeHHoe 3HaueHue t-kpurepust CterogenTa 4,51 ¢
kputudeckuM 1pu p=0,05 3HaueHunem, ykazanabiM B Tabsumie 11: 1,993,
Tak kak paccyuTaHHOE 3HAUYCHHE KPUTEPHS OOJIbIIIE KPUTHUUECKOTO, JIela-
€M BBIBOJI O TOM, YTO HAOJII0/IaeMbI€ pA3IUUYUs CTATUCTUUECKH 3HAUYUMBbI
(ypoBeHnb 3HauuMocTu p<0,05).

MHoroBapuaHTHas 3ajada.

Jnda nByX psAmOB U3MEPEHUM, NPEIOCTABJICHHBIX MPEINOIABATEIIEM
IIPOBEPUTH OTIIMYAKOTCA JIU TOCTOBEPHO, T.€. HAJIE)KHO, PE3YJIbTAThI OJTHON
IPYNIBI OT PE3YJIBTATOB APYTOW TPYIIIIHL.

IIpakTuyeckas padora Ne8.

OBPABOTKA PE3YJIbTATOB DKCIIEPUMEHTA C
UCMOJIL30BAHUEM CIIOCOBA HAUMEHBILINX
KBAJIPATOB

Metox HaMMEHBIINX KBAAPATOB — MATEMATUYECKUN METOM, ITPUMeE-
HSIEMBIM JUISl PELICHUS Pa3JIMYHBIX 3a]a4, OCHOBAHHBIM HA MUHUMHU3ALHAU
CYMMBbI KBaJpaTOB OTKJIOHEHUN HEKOTOPBIX (DYHKIMH OT MCKOMBIX TEpe-
MeHHBIX. [IpumeHnsieTcs B Tex ciaydasx, KOrjJa HCKOMBIE BEIUYUHBI X1, X2,
..., Xn HE MOTYT OBITh U3MEPEHBI HEMOCPEICTBEHHO, HO MOT'YT OBITh IIPEJI-
CTaBJIE€Hbl B BHUJI€ SBHBIX (PYHKUHMM HU3MEpEHHbIX BenuuuH. [Ipexne yem
oOpabaTeIBaTh JAaHHBIE C IPUMEHEHHEM METO/JAa HAaUMEHBIINX KBaJpaToB,
HEO0OXOJUMO BBISIBUTH MPOMAXU M MCKIIOUYUTHh UX U3 YUCJIA paccMaTpHUBa-
€MBbIX PE3YJIbTATOB BHIOOPOUYHON COBOKYITHOCTH.

IIpumep 3agauu ¢ penieHueM

PemmmTh METOIOM HAMMEHBIIINX KBAJIPATOB CUCTEMY YPABHEHHUI:

5,7 — 4,4y = 1,4

3,6x+1,9y = 9,1

4 1x + 8,2y = 22,7

8,4x + 3,1y = 18,3

11,0x + 5,2y = 22,0

JI1s1 cocTaBiieHUsI HOpMaJIbHBIX YPAaBHEHUM U JIJISI OLIEHKHW TOYHOCTH
KOpPHEM COCTaBJseM CIeAYoITyIo Tabmuiry 12.

[TomyyeHHBIE HOPMAJIBHBIEC YPABHEHUS

253,9x + 98,5y = 557,6

98,5x + 126,8y = 401,6

Nmerot kopau Xo = 1,381; yo = 2,090.

CrienoBaTeiabHO,

1, =+/0,10/177(5-2)=0,014




1, =+/0,10/89-3=0,019-

Ta6numa 11 -Pexomenayemas ¢popma 3amucu pacuera crmoco00M HaMMEHBIITMX KBa/I-
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paToB
VcxomHble TaHHBIE ITepBoe HOPMATHLHOE YPaBHEHUE
1 2 3 4 5 6 7 8 9
N /o a; bi fi ci=a;t+ a;? aib; aifi dioi
+h;+f;
1 5,7 -4,4 -1,4 0,1 32,5 -25,1 -8,0 -0,6
2 3,6 1,9 9,1 14,6 13,0 6,8 32,8 52,6
3 4,1 8,2 22,7 35,0 16,8 33,6 93,1 143,5
4 8,4 3,1 18,3 29,8 70,6 26,0 153,7 250,3
5 11,0 5,2 26,0 42,2 121,0 57,2 286,0 464,2
— 32,8 14,0 14,7 1215 | 253,9 98,5 557,6 910,0
121,5 910,0
Bropoe HOpMalbHOE ypaBHEHHE O1LeHKa TOYHOCTH
10 11 12 13 14 15 16 17
bia; bi? bifi bioi aiXo biyo [&i] g2
-25,1 19,4 6,2 0,4 7,88 -9,21 0,07 0,00
6,8 3,6 17,3 27,7 4,97 3,97 0,16 0,03
33,6 67,2 186,1 287,0 5,66 17,15 0,11 0,01
26,0 9,6 56,7 92,4 11,6 6,48 0,22 0,05
57,2 27,0 135,2 219,6 15,2 10,88 0,88 0,01
98,5 126,8 401,5 626,8 — — — 0,10
626,9

MHuoroBapuaHTHas 3aja4a.

Jlns hyHKIIMK, 3aJaHHOM TaOJIMYHO MpenoiaBaTesieM, HalTH JTUHEH-
HYIO, BBIYMCIIEHHYIO 10 METOAY HAMMEHBIIIUX KBAJAPaTOB.

IIpakTHyeckas padora Ne9.
PACYET PETPECCUOHHBIX YPABHEHUM

Korpa B nmpocreniem ciaydae qBe NEpEMEHHbIE BEIMYUHBI X U Y 3a-
BUCAT JIPYT OT APYTa TaK, 4TO KAXKJIOMY 3HAYECHUIO OJTHOU U3 HUX COOTBET-
CTBYET BIIOJIHE ONIPENAEICHHOE OJHO MJIM HECKOJIBKO 3HAYEHUU IPYTOM, TO
MEXy HUIMU UMeeTcsl PyHKIMOHAIbHAS CBS3b, BBIPA’KCHHAS YpaBHEHUS-
MH

Y = f(X) WIn X =o(Y),

TO B 3TOM CJIy4ae CBsI3b, CYLIECTBYOIIAs MEXAY ITEPEMEHHBIMU X U Y,
Ha3bIBAECTCS (hYHKYUOHAILHOU CBA3DIO.
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Ecmu npuxoauTcs UMETh JEJ0 C TAKUMU ITIEPEMEHHBIMA BEJINYNHA-
MH, MEXKY KOTOPBIMU CYILIECTBYET 3aBUCUMOCTb, HO 3Ta 3aBUCUMOCTbH HE
ABJISICTCS BIIOJIHE OINPENECICHHON: KAKAOMY 3HAUYCHUIO OJTHOM U3 BEJIIMYUH
(Harmpumep, X) COOTBETCTBYET HEKOTOPasi COBOKYITHOCTh 3HAUYCHUH APY-
roil (Hanpumep, Y ), IpuyYeM pacrnpeesicHue Y MEHSETCS ONPEAEICHHBIM
oOpa3om npu n3mMeHeHnnu X. B aTom citydae cBs3b, CyIIECTBYIONIAS MEXIY
nepeMeHHbIMU X U Y, Ha3bIBACTCS KOPPEIAYUOHHOU CEA3DIO.

Bo Bcex Takux ciydasix Mbl HMEEM NAPHBIE 3HAYEHUSI COOTBETCTBY-
roux apyr Apyry BeanurH X 1 Y: (X1,Y1), (X2,Y2), (X3,Y3), ..., (Xn,Yn).
Ecnu n300pa3uth UX Ha 1uarpamMme B KoopauHaTax X — Y, TO MOJTYUYUTCS
CHUCTEMA TOYEK, II€ KaXXJOMY 3HAYCHHUIO X HE COOTBETCTBYET BIIOJIHE
ONPENECICHHOE 3HAYECHHUE Y, HO OUEBHU/IHA TEHICHIUS K PACIIOI0KEHHIO
TOYEK OMNpPEICTICHHBIM 00pa30oM, OJIOCOM, YTO JAET BO3MOXKHOCTh YCTaHO-
BUTH KOppeJsiuuo X u Y

Y =aX +b,

SBJISIONIASICA YpaBHEHHUEM NpsiMoi AB 1 npuOIMKEHHO OTpakaroiasi
cBsi3b Mexkay X U Y. JIunusg AB Ha3zeiBaeTcs nunuent peepeccuu Y no X.

[Ipumep 3agauu ¢ penieHueM

ChIpbe, MOCTyMAIONIEEe Ha 3aBOJT U3 OJIMKANUILIEr0 Kapbepa, COJICPKUT ABa
MOJIE3HBIX KOMIIOHEHTA — MUHepanbl A U b. IIpu 3TOM B mapTusix Cbipbs ¢
MOBBIIIEHHBIM COJIEpKaHUEM A OOBIYHO OOHAPYKUBAETCS U 00JIEe BHICO-
KO€ cojiepkanue b, Tak 4TO UMEIOTCS OCHOBaHUS 0KUAATh, UYTO ITU BEJU-
YUHBI HAXOAATCA B CBSI3U APYT ¢ IpyroM (tabnuna 13). Haittu koaduiu-
€HT KOPPEJSALIMH.

Tabmuna 13 - Ananu3zel 10 00pa3ioB ChIpbs, MOCTYIHUBIIETO B PA3HOE BPEMS U3 pa3-
HBIX MECT Kapbepa, MPUBEICHBI B TA0JIUIIE

No obpasma | 1 2 3 4 5 6 7 8 9 10

% A 67 | 54 72 64 39 22 58 43 46 34
% b 24 | 15 23 19 16 11 20 16 17 13

Pemenne. O003HauMM NpOLIEHT MUHEpasia A yepe3 X, MPOIEHT MU-
Hepana b —yepe3 Y. IMes B BUYy 11 BBIUMCIICHUS T BOCTIOJIBb30BATHCS
dbopMyIIoif , 3aMOTHAEM CeAyolTyI0 Tabnuity 14.

IlocenoBareILHO HAXOOUM:

1= _499; 7= 174
10 10

5. :\/27175_(49’9)2 _1509; 6, = 3182 (104 Z393 - O288/10-499-174 )
10 10 15,09-3,93
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X Y X2 Y2 XY X+Y | (X+Y)?
67 24 4489 576 1608 01 8281
54 15 2916 225 810 69 4761
72 23 5184 529 1656 95 9025
64 19 4096 361 1216 83 6889
39 16 1521 256 624 55 3025
22 11 484 121 242 33 1089
58 20 3364 400 1160 78 6084
43 16 1849 256 688 59 3481
46 17 2116 289 782 63 3969
34 13 1156 169 442 47 2209
499 174 27175 | 3182 9228 48813

[TonyueHHbIt KOA(DPUIUEHT KOPPETALHUH JTOBOJHHO BBICOK

(r =

0,92), yTo yKa3bIBaeT HA HAJIMYNE TECHOU CBSI3M MEXAy X U Y, T.. MEKIY
cojiep)kaHueM MuHepajioB A u b B crIpbe.

Haiinem ypaBHEHUS perpeccuu, KOTOpPHIC TMO3BOJISIOT BBIYHMCIIATH
HanboJiee BEPOSITHOE COJIEPKAHNUE OJHOTO M3 MUHEPAJIOB, €CJIU W3BECTHO
coaepxkanue apyroro. Onpeaenum perpeccuto Y no X. Koaddurment pe-
rpeccuu Y no X:

5
r(yJ _0,92. 3%

= 0,24
5 15,09

X

VYpaBHenue perpeccunt Y 1o X:

Y=174+0,24-(X-49,9) wnmm Y =5,42+0,24-X
ConocTaBUM BBIUHCIICHHBIC TI0 ’TOMY YPABHEHHIO Y gy C 33JaHHBIMU BHaYaJIe (Ta0-
auia 15).

Tabmuma 14 — PacueTHble 3HaUYCHUS

X 67 54 72 64 39 22 58 46 34

Y 24 15 23 19 16 11 20 17 13
Youu | 22 18 23 21 15 11 19 16 14
X0po1110 BUAHO, YTO COBIAJCHHE MOJIYUYUIIOCH yIOBIETBOPUTEILHOE.

MHoroBapuaHTHas 3ajada.

Onpenenuth KOAOPUIUEHT KOPPEAIUN I 3HAUYCHH M, 3aTaHHBIX
IIPENOIABATEIEM.
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