OLEHWBAHHUE

B3AUMOCBA3U NAPAMETPOB
C NPUMEHEHMEM
KOPPENALMOHHOIO AHAITU3A

B peanbHbIX ycnoBusix (OyHKLUMOHMPOBAHUSI TEXHUYECKUX OOBEK-
TOB W OpraHu3aunOHHO-TEXHUYECKNX CUCTEM 3aBUCUMOCTb pe3ynbTa-
TOB (PYHKUMOHMPOBAHMSA (OTKIIMKOB) OT YNpaBrisieMblX U KOHTpOnupye-
MbIX BO34ENCTBUN (hakTOPOB) NPOSBNSETCH Kak onocpefoBaHHasi pas-
HOoOGpasHbIMK CrnyvaHbIMK NpU4MHamMu (Bo3MyLLeHMsMM). MNogobHble
3aBMCVMMOCTU MPUHATO Ha3biBaTb CTOXaCTUYECKMMMU.

CToxacTu4eckylo 3aBUCUMOCTb, KOTOpasi MPOSABMSETCHA Kak name-
HeHMe TOMbKO MaTremMaTW4YecKoro OXuAaHus OTKIMKa, Ha3blBalT KOp-
pensiumMoHHON. PaccmaTtpuBast KOppensumMoHHYH0 3aBUCUMOCTb OTKIMKa
OT ogHoro dakTopa, roBopsiT 0 NAapHOKW koppenauun. Ecnu oTknuk cesi-
3aH KOPPENSILMOHHON 3aBMCMMOCTBIO C HECKOSNbKMMU (hakTopamu,
MMEET MECTO MHOXECTBEHHasi Koppenauus. XapakTepucTUKON Koppe-
NSILMOHHON 3aBMCMMOCTU SIBMSETCS CTaTUCTUMYECKas BENUYMHa, Hasbl-
Baemas Koa(pULNEHTOM Koppenauuu.

KoppensiumoHHbIA aHann3 — 3To0 MeTo[ MaTeMaTU4ecKoW CTaTu-
CTMKM, KOTOPbIV NO3BONSET onpeaenutb CTENeHb B3aMMOCBS3N Mexay
pasnuMyHbIMU NapameTpamMu.

5.1.MapHas koppensauus

[na napHon koppensaunun, Npu JONYLWEHUN, YTO N haKTOp N OTKIUK
UMET HOpMarbHbIE pacnpeaeneHnsi, KoadUUUEHT Koppensaunm Bbl-
paxkaeTca hopmynon:

p= M{[X—I\/I(X)] [y_M(Y)]} - Kxy ’
IMx-M(X)E My-m(¥)F +D(X)D(v)
roe Kyy - KoppensumoHHbli MoMeHT. OH npeacTaBnseT cobon ma-

TEMATUYECKOE OXWOAHUE MPOU3BEAEHUS] OTKIOHEHWI 3Ha-
YeHUH X M Y cnyyarHbix BennimH X n Y OT ux matema-

Tudeckux oxuganuin M (X) nM (Y);

D(X)- avcnepcus criydyaHom BenmumHbl X ;

(5.1)

D(Y)- JAMcrnepcus cryvyanHom BenmunHbl Y .

Ha npakTuke kaxgas u3 cnyyawHblX BENIMYUH NPEACTaBNASETCsA Or-
pPaHNYEHHbIM YMCIIOM 3HayeHun (BblOopkon pasmepa N). osTomy
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BMEeCTO WCTUHHOIro 3Ha4eHuA KOS(*)d)I/ILI,I/IeHTa Koppenaumm P MoxXeT

ObITb onpeaeneHa nuvllb ero oueHka I, paccynTbiBaemasi C UCMosib3o-

BaHMEM BbIGOPOYHbIX XapaKTepUCTUK OTKNMKA U (hakTopa:
n

> (x=x)(y -y)

r= i=1
(h-1)s:s,

n )_/ - CpegHue Bbl60p0‘-IHbIe 3Ha4YeHuA q)aKTopa N OTKITNKA;

(5.2)

roe X
Sy M S, - BblGOPOYHbIE CTaHAAPTHLIE OTKMNOHEHWS OTKNMKa K
thakTopa;
N - 4yucno HabnwaeHWN.
KoadhpuumeHT koppenaumm obnagaeTt cneaylowmMmm CBOMCTBaMu

[4]:

1. OH He MMeeT pa3mMepHOCTU 1 NOITOMY COMOCTaBUM AMs pas-
NNYHBIX CTATUCTUYECKUX PSAOB.

2. 3HadeHne I' nexut B nHTepsane oT —1 go +1. Ecnm r =% 1,
TO 3aBUCUMOCTb MeXAy (PakTopoM U OTKIMKOM SBRsSieTcs (yHKUMO-
HanbHOMN.

3. lMNMonoxutensHoe 3HadeHne koadhdumumneHTa Koppenauumn yka-
3blBaeT Ha BO3pacTaHMe OTKIMKa C yBenudeHuem cpaktopa. OTpuua-
TenbHoe 3HayeHue I cBuaeTenscTByeT 06 yObiBaHun Y npu Bo3pac-
TaHun X.

4. PaBeHCTBO KO3dhdMUMEHTA NapHOM KOPPEenaLmMmM HYMN0 He 03-
HayaeT OTCYTCTBUSA CBA3M MeXAy OTKINMKOM U dpakTopoM. B nutepaty-
pe [1, 3] oTmevaeTcs, 4TO 3HaYeHne I = 0 ykasbiBaeT NULLb, YTO 3Ta
B3aMMOCBSI3b He SIBNSIeTCA NUHEWHOW, HO He onpoBepraeT BO3MOX-
HOCTb CYLLECTBOBaHUSA MeXAy HUMW MHOW, Hanpumep 3KCNOHeHUManb-
HOW, 3aBUCUMOCTH.

B MS Excel koadduUUMEHT NapHOW KOPPENALUN MOXHO BblYUC-
nUTb ¢ NpUMeHeHneM ctaTucTndeckom dyHkumm KOPPEJI(). CuHTakcuc
dyHKUUK:

KOPPEJI(<Y>;<X>),
roe <X>u <Y> - aprymeHThl.

ApryMeHTbl AOMKHbl OblTb 4YMCnamu, MaccMBaMmy 4ucen wunu
CCbIfIKaMWN Ha SYenkn, copepXkailime yucna. Ecnu aprymeHT, KOTOpPbI
ABNAETCA MacCUBOM WIN CCbINKOW, COAEPXUT TEKCTbI, Normyeckne 3Ha-
YEeHUs1 NN NyCTble SYENKKU, TO Takne 3HaYeHNa UTHOPUPYIOTCH; OOHAaKO,
SYENKN C HYMNEBbIMU 3HAYEHUAMU YUYUTbIBAOTCHA. APrymMeHTbl LOMKHbI
UMETb OJMHAKOBOE KONMYECTBO 3MEMEHTOB (TOYeK) AaHHbIX, B NPOTUB-
Hom cnydae dyHkums KOPPEJT BosBpallaeT 3HadeHue owwmnbkm #H/M.

59

@rB0Y BrO «MITY um. IN. Hocosa»,
© PywmsiHues M.U., PyduHckas H.A. (enasebl yyebHo20 nocobusi)



Ecnn xota 6bl oanH M3 apryMeHToB NycT (T. €. HE COAEPXUT AaHHbIX),
UNN ecnv ctaHgapTHOEe OTKIMOHEHWE AaHHbIX XOTH Obl B OOHOM M3 HUX
paBHO Hymo, TOo GyHkuma KOPPEJ]T BosBpalwaeT 3Ha4yeHue OLIMOKu
#OEN/O!.

MockonbKy KO3dhUUMEHT KOppenauun BblMMCNAETCS Ha OCHOBa-
HUM BbIGOPOYHBIX AAHHBLIX M SABMSETCA CIyYalWHOW BEITMYMHOW, €ro
3Ha4yeHne OOMKHO BbITb NPOBEPEHO Ha 3HAYMMOCTb. CMbICIT NPOBEPKM
COCTOMUT B BbISICHEHMM Bomnpoca: sBnsieTcd N 3HadeHne I Z0
CNyYanHbIM cobbiTrem, unum KO3 UL MEHT Koppensaumm
OEeNCTBUTENbHO HEe paBeH Hyn?

Hanbonee yacto [1-5 1 ap.] kputeprem 3Ha4MMOCTU KO3ahpuLm-
€HTa NapHoOW Koppensauun NPUHNMAaOT YCroBueE:

=l Jn-2>t[a;n-2], (5.3)
V1-r?
roe t un t[O(; n-— 2] - paccunTaHHoe 1 TabnuyHoe yncna CtelogeHTa. B
MS Excel gns onpegeneHuss TabnuyHoro ymcna CTblogeHTa npeay-
cMmoTpeHa cTatucTudeckas dpyHkums CTbHOOPACMNOBP(O ;N —2).
BosmoxeH Tawke MHoW noaxond [6], cornacHo KOTOpoMy dakTu-
Yyeckoe 3HaveHne koadpdurumneHTa napHom Koppensumm I cpaBHUBaET-
CSl C MMHUMaIbHbLIM CTAaTUCTUYECKN 3HAYMMOWN BEMUYUHON [ -

r=r L
min n-2 ! (54

I+ ——— )
(tfa;n-2])?
Ycnosus (3) 1 (4) He SBNAIOTCA B3aMMOMCKIOYaKOLWUMK, Mo-

CKOMbKY MonyveHbl U3 OQHOM U TOW e UCXOAHOMW npeanockinkn. Ecnu
(3) nnu (4) BoINONHAETCA, TO KOIPMUUMEHT NAPHON KOPPENALUM MOX-

HO CHMTATb 3HAYUMbIM C ﬂ,OBepI/ITeJ'IbHOl;I BEpOATHOCTbIO P = 1-a.

5.2.MHoxecTBeHHas Koppensuusa
MHoXecTBeHHas koppensuusa — 0OyCnoBMeHHOCTb HEKOTOPOro
npusHaka (Hanpumep, oTknuka Y ) OAHOBPEMEHHbLIM [EACTBMEM He-
CKOMbKNX APYruX npnaHakos (Hanpumep, daktopos X, X,, ..., X;,
ey X,))- Npy 3TOM BO3MOXHa NapHasi KoppensiLus cpeamn hakTopos.
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B3anmopencteus

OTKMKa C KaXabiM U3 Y X X, X
dakTopos n aktopos Y 1 Iy x, Iy x, Ny x,.
Mexagy cobon oTobpa- r 1
KaloT B BU 1 Y. Xy X1, X X1, Xm
ne mampuubl
koppenauuu (puc. 5.1). w1
KOSd)C*)MI:lMeHT X w X, Txox, 1 Iy, Xo
MHOXECTBEHHOW Koppens- 1
uMn  onpegendalT U3
npeanonoxenns, 4to oT- Xy fFF Ty x . My o 1
KINUK CBA3aH C hakTopamm
FNIMHENHOM 33aBUCUMOCTBIO. Puc. 5.1. MaTpuua koppensauuu.
Pacyetr BbINOMHAIT nNO
dopmyrne:
A
R= [1-—=x (5.5)
A
XX

roe AYX - onpegenuTtesnib MaTpuubl KOppenaunn;

AXX - onpeagenutenb MaTtpuubl, nonyqaemoﬁ 13 MaTpuLlbl Koppe-

NAUMK BblYEPKMBAHMEM NEPBOW CTPOKK 1 NEPBOro cTonbua.
3HaAYMMOCTb  MHOXECTBEHHOIO KO3 puLMEHTa Koppensauum
NPOBEPSIOT C NOMOLLbI0 kpuTepusa Puwwepa (F-kputepus):

_ R* (h-m-2)
TR

rae F, v F[O(;m;n—m—Z] - paccunTaHHoe U TabnuyHoe uucna

>F[0(;m;n—m—2], (5.6)

®duwepa. B MS Excel TabnuyHoe uncno duiepa MOXHO onpeaenuTs ¢
MOMOLLbIO CTaTUCTMYECKON doyHKUMKn FPACTIOBP( O, m;n—m-—2).
Ecnn ycnosue (5.6) BbINONHSAETCA, TO KOSMPULUMEHT MHOXECT-
BEHHOW KOppensiuMm MOXHO CUMTaTb 3HAYMMbIM C JOBEPUTENBHON Be-
posiTHocThio P=1-0 .
Mpu aHanu3e cTeneHyn COBMECTHOIO BMMSHWA KOMMIekca gak-
TOPOB Ha OTKMWK 4aCTO MCMOMb3YHT KO3I(PPULMEHT MHOXECTBEHHON

petepmunaumn D = R?. Ero 3HaueHue nokasblBaeT, Ha CKOSIbKO Mpo-
LIEHTOB M3MEHYMBOCTb OTKIMKA OBYCIOBMNEHa COBMECTHLIM AENCTBMEM
paccmaTtpmBaeMblx haKTOpPOB.
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5.3. Mpumep KoppensauMoHHOro aHanusa B MS Excel

B kavecTBe npyvmepa paccmMoTpuMM aHanv3 B3anmmocBsA3W npege-
na TeKy4yecTu MeTanna, NPoKaTaHHOIO Ha LUMPOKOMONIOCHOM CTaHe ro-
psyen npokatkn (LLUCITI) oT TemnepaTypbl KOHUA npokaTku (tkn) u
cMoTkM (tcm). PparmeHT paboyero nucta ¢ pesynbTaTamu paboThl
npegcrasneH Ha puc.5.2.

B C L |E F G H |
bIE 0 AHHLIE Pesynbtar "KOPPENALMA"
51, Ma tkn,C | tem,C S, M0a  ten, O tem, ©
3640 | FE8E | 560 =1, M= 1
3412 | F88 | 584 tkn,C -0,4736 1
354 VEs 0 &1 o -0,50589 1 1

2641 763 | 639

3309 785 B57 Martprua koppenaumu r{Y,Xj)

1

| 2

| 3

|4

=

| B

7

| & | | 2813 | 788 | 715 ST, MOal tenC | tom,C
| 9| | 2859 | 783 728 | |ST,MMa 1 0474 |-0,809
|10 | | 3364 | 834 | S60 | [tknC 0474 1 0,000
(11| | 3205 | 834 | 584 | ftemcC -0809 | 0,000 1
12 336,58 534 G141

|13 | | 2994 | 834 | 639 OUEHHEGHWE SHAYMMOCTH
14 | 2693 534 57 KO3G(pHUMEHTOB KOpPERALMHA
(15| | 2403 | 834 | 715 | |n 28

|16 | 2063 534 728 m 2

|17 | 3342 a7s 560 ] 085

(18| 2903 875 584 t[oyn-2 2 056

19| | 3185 | 875 | 611 | {(ST k) 2742 | OA
|20 285,2 ars 539 ST tom) 7015 FIE
|21 | | 2a1,0 | &7s | G5 | [titcmem) 0000 | HET

(22| | 2331 | 875 | 715
25| onn s 7
|24 | | 3044 917 | S6O0 R 0937 | 1A
|25 | 3075 917 | 584 Fp 86,5019

26| 2683 N7 611 o 095

|27 | 2254 917 638 Flogmn-m-2) 3,4028

|28 | | 2703 917 | 657 D 879 |%
29| 1813 M7 715

30| 1753 917 728

31

Puc. 5.2. Mpumep ocopmneHunsa paboyero nucrta npyu KOPPEnsSUMOHHOM
aHanuse
McxooHble OaHHble BBOAATCS C knaBuaTypbl (Ha puc. 5.2 — B
adenkn B3:D30).
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5.3.1.0npegeneHue ko3 pnLnMeHTOB NapHON KOppensaum
M OLleHMBaHMe UX 3HA4YUMOCTHU

NMpumeHeHne uHcTpymeHTa «Koppensauusa». Ha puc. 5.2 pe-
3ynbTaTbl paboTbl MHCTPYMEHTA NpeacTaBneHbl B siuenkax F2:15. Mpwu
3TOM B Ka4eCTBE WMCXOAHbLIX OAHHbIX OblW MpuHATHI a4yenkn B2:D30
(T. e. B obriacTb JaHHbIX BKITHOYEHbI U 0003HAYEHNSI MEPEMEHHDIX), a B
OManoroBoM okHe MHCTpymeHTa «Koppensuus» 3agaHa onuus «MeTku
OaHHbIX B nepBov cTpoke». bonee nogpobHo onucaHne paboTbl C MH-
CTpyMeHTOM «Koppensiumsi» npuBegeHo B NPUIOXKEHUMN.

Ucnonb3oBaHne ctatuctuyeckom dyHkummn KOPPEN(). Ha
puc. 5.2 pesynbTaTbl, MOMy4YeHHble C MWCMNOMb30BaHMEM QYHKLUK
KOPPEJI(), odopmneHbl B Buae MaTtpuubl Koppenauum (a4emnku
F8:111). 3gecb 0603HauYeHNss n3y4aemblx NEPEMEHHbLIX BBEAEHbI C Kla-
Buatypbl. [na onpegeneHnsa koagduumeHTa Koppenauun mexay npe-
Jenom TeKy4yecTn U TemMnepaTypon KoHua npokaTkm B syenkax G10 wm
H9 3anporpammmnpoBaHo:

=KOPPEJ(B3:B30;C3:C30).

B ayenkax 19 n G11 onpegensietcsa KOIMUUMEHT NapHOM Kop-
penauun mexay npeaenom TeKy4ecTu U TemnepaTypon CMOTKU:

=KOPPE/(B3:B30;D3:D30).

KoahduumeHT koppenauum mexay temnepaTtypamMu KOoHua npo-
KaTkm n cMOTKM (s4erkn 110 n H11) onpegensetcsa cnegyowmm obpa-
30M:

=KOPPEJ(C3:C30;D3:D30).

OueHMBaHMe 3HAYUMOCTU KO3(hdPULMEHTOB NapHOW Koppe-
nauuu. [Ins oueHMBaHWSA KO3(PULMEHTOB Koppenauum Heobxoaumo
3HaTb 4Mcno HabnoageHun N u yucno aktopos M. Yucno Habnoge-
HUI onpepensieTcs B ayenke H15 ¢ ucnone3oBaHMEM CTaTUCTUYECKON
dyHKumMn CHET():

=CYET(B3:B30) .

Yucno cpakTopoB 3agaeTca B a4enky H16 ¢ knaBuaTtypsbl.

B auenky H17 c knaBmaTypbl BBOOUTCSA AOBEpUTENbHAst BEPOST-
HocTb O, ¢ kKOoTopou OyaeT oueHMBaTLCH 3HAYUMMOCTb Pe3ynbTaToB
napHOro KoppensumoHHOro aHanusa, a B sverike H18 onpepensertcs
TabnunyHoe umcno CTblogeHTa:

=CTbOOPACIOBP(1-H17;H15-2) .

B auenkax H19, H20 n H21 onpegenstoTca uncna CTbiogeHTa
Ons cCOOTBETCTBYIOLMX KOIMPULNEHTOB KOppensuum, paccyHnTaHHble
no cpopmyne (3). Hanpumep, B suenke H19:

=ABS(G10)*KOPEHb($H$15-2)/KOPEHb(1-G10"2) .
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BbiBOAbl O 3HaA4YMMOCTU KO3(PPULMEHTOB Koppensaumm dopmu-
pytoTcs B siuenkax G19, G20 n G21 ¢ nomowpbto dyHkumm ECITA(). Ha-
npumep, B G19:

=ECNN(H19>$H$18;"OA";"HET") .

5.3.2.0npeaeneHue koadpcpuuneHTa MHOXKECTBEHHON Koppensauum
M ero oueHuBaHue

KoahpmumneHT MHOXEeCTBEHHOM KOoppensauuMm BblHUCNAETCS B
ayenke H24 no dopmyne (5.5) ¢ ucnonb3oBaHMEM MaTPULbI KOppens-
LMK, npeacrtaBneHHon B averkax F8:111. B auenky H24 3anporpammu-
poBaHo:

=KOPEHb(1-MOMPEA(G9:111)/MOMNPEL(H10:111)) .

PacyeTtHoe uucno Oduwepa B svenke H25 BbluucngeTcs no

dopmyne (5.6):
=H24728(H15-H16-2)/((1-H24"2)*H16) .

B a4yeinky H26 ¢ knaBmaTypbl BBOAUTCSA JOBepUTENbHAs BEPOAT-
HOoCTb O ANg OUEeHUBaHWS 3HAYMMOCTU pPe3ynbTaToB MHOXECTBEHHOro
KOppensiLMOHHOro aHanunsa, a B ayenke H27 onpepensaetcs TabnuyHoe
yncrno duwepa:

=FPACIOBP(1-H26;H16;H15-H16-2) .

BbiBO4 0 3HauMmocTu KO3a(hdumLMEHTA MHOXECTBEHHOW KOppe-

naumm dopmmpytotea B auerke G24 ¢ nomolubto dyHkumn ECJTA():
=ECNN(H25>H27;"0A";"HET") .

B sayenke G28 paccuntbiBaeTcs KOO PUUNEHT MHOXECTBEHHOM

AeTtepMuHaumm:
=100*H24*H24 .

5.3.3.0ueHuBaHue pe3ynbLTaTtoB

OueHnBaga pesynbTaTbl KOPPENALMOHHOrO aHanusa, Heobxoau-
MO OTBETUTb Ha crneayoLime Bonpochl:
1. CeBs3b MeXay KaknMmu BennymHamu aHanusnposanacb?
2. Kakue koahpumumeHTbl NapHOW Koppensauuu SBhASTCA CcTaTu-
CTUYECKUN 3HaYUMbIMM? O YyeM 3TO CBMAETENLCTBYET?
3. ABngdetca nu 3HaYNMbIM KOIPPULMEHT MHOXECTBEHHOW KOp-
pensunn? YTto 310 03Ha4aeT?
4. O 4yem cBMOETENbLCTBYET 3Ha4YeHWe KoapduumeHTa MHOXECT-
BEHHOW geTepMuHaummn?
lMpUMEHNTENBHO K PAcCMOTPEHHOMY MPUMEPY MOXHO caenartb
cnegywowue BbIBOAbI.
1. AHanuaupoBanacb CBsi3b Mexay npeneriom TekyyecTu metan-
na o;, TemnepaTypow KOHLa NpoKaTku ty, U CMOTKM te,, NpY MpoKaTKke Ha
wcrn.
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2. C poBepuTenbHOW BEPOATHOCTbIO 95% CTaTUCTUYECKM 3HAYM-
MbIMU ABASOTCH KOIMPULNEHTLI KOppenaumMm Mmexay npeaenom Teky-
4YeCcTU U TEMNEepPaTypon KoHLa NPoKaTku r(0y;t,)=-0,474 a Takke mexay
npegenom Teky4yecTn n TemnepaTypon cMoTku r(oy;te,,)=-0,809. 3Hauu-
MOCTb KO3(pMLMEHTOB MNOATBEPXAAETCA TEM, YTO COOTBETCTBYHOLUMNE
pacyeTHble yncna CrbtogeHTa t(o:t,)=2,742 n t(0;;te,)=7,015 6onbLue
TabnnyHoro t[0,05;26]=2,056. CnegoBaTenbHO, Npefen Teky4ecTn me-
Tanna, npokataHHoro Ha LUCIT], cBs3aH ¢ TemnepaTypon KoHua npo-
KaTKu U CMOTKM.

3. Tak Kak koahdnumMeHTbl Koppenaunun otTpuuaTesibHble, yBenu-
YeHVe Kak TemnepaTtypbl MNPOKaTKW, Tak M TemnepaTypbl CMOTKU
yMeHbLUaeT npefen Teky4ecTn npokaTtaHHOro metanna.

4. Tak kak |r(oT ; tcm)|>| r(oT ; tkm) |, cTEeneHb BAMsIHUSA Temnepa-
TYpbl CMOTKM BOMbLUE YeM TemnepaTypbl KOHLA NPOKaTKN.

5. C poBepuTensHoOn BEpPOATHOCTbIO 95% KOSMDULMEHT MHOXKe-
CTBEHHOM Koppenaumn R(O;taitew)=0,937 sBnsieTca CcTaTUCTUYECKu
3Ha4yMMbIM, T. K. pacyeTHoe uucno duwepa Fp=86,802 6onblie Tab-
nunyHoro F[0,05;2;24]=3,4028. OTO 0O3Ha4aeT, 4YTO Npeaen TeKkyyecTu
mMeTanna, npokataHHoro Ha LUCITI, obycnoBneH cCOBMECTHbIM OENCT-
BMEM TeMnepaTypbl KOHLLA MPOKaTKM U CMOTKM.

6. KoadppuumeHT MHO>XECTBEHHOMN etepMmuHaumm
D=0,937°=0,879 CBMAETENbCTBYET, YTO ANA PaCCMOTPEHHbBIX YCIOBUIA
npokaTku Ha LLCITI npegen Tekydectn meTtanna Ha 87,9% o0ycrnoBrneH
coyeTaHMeM TemnepaTypbl KOHLA MPOKaTKM U CMOTKM.

5.4. KOHTpOsbHbIE BOMPOCHI

1. 3agava KOpPpensLUNOHHOIO aHanusa u ero pasHoOBNAHOCTMU.

2. KoadhdumumeHT koppensaumm n ero CBOMCTBa

3. XapaktepucTuka cTerneHu B3aMMOCBSA3M MapamMeTpoB npwu
napHOM KOppensiLMOHHOM aHanuse W ycriosue, noaTeepXxaatollee cy-
LLleCTBOBaHWE TaKkoN B3aMMOCBSI3M

4. XapakTepucTuka CTeneHu B3aMMOCBHA3M MNapamMeTpoB Mpu
MHOXXECTBEHHOM KOPPENSLUUOHHOM aHanu3e u ycrnosue, MNOATBep-
XJatollee CyLecTBOBaHVE Takown B3aMMOCBSA3N

5. KoathpmumneHT MHOXecTBeHHOM feTepMuHauuu. YTo OH Xxa-
pakTepuayet?
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