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CTtatuctunyeckme Metoabl MHOMOYMCNEHHblI U MHOroobpasHbl. [pu
Hay4YHbIX WUCCrenoBaHUsX Ouonornyeckux siBneHun npupoabl (U He
TONbLKO) Hanbosee aPPEKTUBHLIM CNYXXUT METOA MaccoBbIX Habnwoae-
HUW. [Mpu aTOM B Havane nonyyarT 60nbLIOe YMCO HabnwaeHn B
MNOSIEBLIX YCMOBUSAX, XapaKTepU3YIOLWKUX Te WUIIN UHbIE SABIIEHUS WK
npoueccol. CobpaHHbIn MaTepuan obpabaTbiBaeTcd, aHann3npyeTcs u
Ha OCHOBE 3TOro AenarTcs BblBOAbI U yCTaHaBNMUBAKOTCA 3aKOHOMEp-
HOCTW. Takon NyTb, KOraa OT OTAENbHbIX PaKkTOB POPMUPYHOTCS obLLmne
npeacTaBneHns O npouecce Unn sABnNeHun, HasblBaeTcd NMpPAMbIM WH-
AYKTUBHBIM MeToaoM. Tak uccnegosaTensMmu n cneumanuctamm, oue-
HUBAIOLMUMWN  3KOMNOrMYeckyro uHdopmauuto, obecnedmBaeTcs npa-
BUSTIbHAA NOCTAHOBKA ONbITOB (HabnogeHWn), NonyYyeHne KpaTknx CBo-
AOK N CTaTUCTUYECKUX XapaKTEPUCTUK OMbITHbIX AAaHHbIX.

B ocHOBe CTaTUCTUYECKMX METOOOB NEXUT NPeanosioXeHne, 4to
peakuun oTaenbHO B3ATOrO0 MHOMBUAYYMA UNU pesynbtata HabnioaeHun
CnyyamHbl, Henpeackasyembl. Ecnn Takoe noBegeHue wunu pesynbtart
HabnogeHns paccmMaTpuBaTb B COMETAHUU C NOAOOHBLIMU CryyYasiMu, TO
MOrYT MOSTYYMUTbLCS COBOKYMNMHOCTU, B KOTOPbIX Habntogaetca eanHoobpa-
3ue, nogaaroleecst YUCNEHHOM oueHKe. B npnpoaHbIX SIBEHUSX OHO He
CTPOroe, 1 OLEHKN NMPOLIECCOB W1 SBIIEHWI, NOSTy4aemMble MO BbIOOPOYHbLIM
AaHHbIM, OalTCA He OOHO3HA4yHO, a BblpaXaltTcsl B BEPOSTHOCTHOW
dopme. 3TU OLEHKM MOXKHO YCMELLIHO UCMONb30BaTh Af1s1 NO3HAHUS Mac-
COBbIX SIBIIEHUN U MPUHATUS PaLMOHanbHbIX PELLEHWUNA.

Hactosawee wusgaHve Bknw4vaeT obsizaTenbHbI MUHUMYM OS5
n3yyeHns 6as3oBbIX pasfenos No BapuauMOHHOW cTaTtuctuke (rm. 1) m
anropuTMbl YCTAHOBIIEHUS 3aBUCUMOCTN MEXAY MUccregyemMbiMn paga-
MU NepemMeHHbIX (rn. 2), a Takke nepeyvyeHb TeM NS CEMUHAPCKUX 3a-
HATUA U BapuaHTbl 3a4ay Ansg caMoCTOATENbHOW paboThl.



1.0BPABOTKA OMNbITHbIX AAHHbIX
KOJINHECTBEHHOUN USBMEHYUNBOCTMU

1.1.FpynnupoBka n o6paboTka psasaoB AaHHbIX.
BblunCeHne CTaTUCTUUECKUX NoKa3saTenen
HenocpeacTBeHHbIM CNOCO60oM

COBOKYMNHOCTb BEJSIMYMH, PACMOSIOKEHHbLIX B OMNpeaesiEHHOM no-
pAOKE U UMELNX OONHAKOBbLIA NPU3HAK M3MEHYMBOCTU (MNN Bapbu-
poBaHMA), HasblBaeTCA PsSAOM pacrnpenesieHns unu eapuayuoHHbIM
psioom. OH nokasblBaeT YUCIIO MOBTOPEHUN 3HAYeHUN npuaHaka, no
KOTOPOMY M3y4yaeTcd CTaTUCTUYECKas COBOKYMHOCTb. EanHuubl
HabnaeHna, nognexaiwme cratuctmyeckon obpaboTke, Kak npaBusio,
pacrnosfiaraloTca B CnyyanmHoOW nocrefosartenbHOCTU. [1o Takum 3anucam
CNOXHO CyauTb O CBOMCTBaX M3y4YaeMou CTaTUCTUHECKOM COBOKYMHOCTMW.
[lnsa aToro eanHuubl HabngeHMn 6obLIOK BbIBOPKM CBOAATCS B Bapua-
LIMOHHBIN psa, KOTOPbIA AA€T HarnggHoe npeactaBneHne 06 OCHOBHBLIX
XapaKTepUCTMKax n3y4aemMoro ABrneHnst unm npouecca.

BapuaHmou Ha3sbiBaloT Npu3Hak, No KOTOPOMY M3yvyaeTcsa ctaTu-
CTUYecKkasa COBOKYMNMHOCTb (AnameTp, BbiCOTa, BIIAXXHOCTb, TEMMepaTypa
nT.a.).

Unmepean — 3T0 BENNYNHA CTYNEHW, rpagaumn UM KnaccoBoro
NpoOMeXyTKa

HucneHHOCMb — 3TO YNCIO eONHUL, HAbNOEHUS.

[Mon yacmHocmbro criegyeT NoHMMaTb NPOLUEHTHOE OTHOLLEHME
YUCNEHHOCTN MHTEPBaNa K obLemMy KonmyecTBy eanHUL, HabnogeHms.

[Mpn cocTaBneHUn BapuaLMOHHOIO psaaa BaXKHO MPaBUIIbHO Bbl-
OpaTb YMCNO NHTEPBANOB, KOTOPOE 3aBUCUT OT KONIMYeCcTBa eanHuL, Ha-
onogeHns. Ona yoobctBa MOXHO BOcCMoNib3oBaTbCcA rpagaumen [1.0.
Pokuukoro [3].

YUncneHHocTtb: | 25...40 | 41...60 | 61...100 | 101...200 =201

KOJ‘IVI‘-IeCTBO. 5...6 6...8 7...10 8...12 9...15
NHTepBaroB:

Uncno nHTepBanoB Takke MOXHO ONpenennTb Yepes fiorapndm
YNCNEHHOCTUN BbIBOPKM No popmyne (1.1):
k =1+ 3,322¢lg(n), (1.1)
roe k — 4nMcno uHTepBanoB BapuauMOHHOIO paga; N — YUCNEHHOCTb
BbIGOPKM.



HeobxogMmMo NOMHWUTbL, YTO MPW MarioM 4Yucrie MHTepBaroB U3y-
YyaeMoe SIBfieHWe CIIMLLKOM cxemaTuaupyeTcd, a npu 00nNbWoM — BO3-
HWKaeT necTpoTa pacnpegeneHns sapuaHT. [na npaBubHOro NocTpo-
€HUs1 BapuMauWoOHHOIo psga BaXKHOe ycroBue — 4Tobbl hakTmyeckoe
KONMMYeCTBO MHTEPBArioB He OTNIMYanochb OT pacyéTHoro boree 4yem Ha
ABe.

[Mocne onpeeneHus 4ucna MHTEpBaroB, PacCYUMTLIBAETCA MX
LUMpUHA |, T.e. war cTyneHu (dopmyna (1.2).

i — Xmax o Xmin

k ’ (1.2)

roe Xmin — MakCMMalsibHasd BapuaHTa; Xmin — MUHUMaAJIbHadA BapuaHTta.

Tpéx3HayHble M YeTbIpEX3HAYHble WHTepBasribl OKpyrngeTcs Ao
onwxanwero ymucna, kpatHoro 50 nnu 100. Ecnn i nmeeT aBa 3Haka ao
3andaToM U HECKOJSIbKO 3HAKOB MOCre, TO ero OKpyrnsitoT 40 Lenoro yuc-
na; ecnv oauH 3HakK 40 3ansiTON U HECKOJSTbKO — Nocsie, TO — 40 OeCATbIX
aonen.

[Onsa ycTaHOBMEHUS rpaHuy, MHTepBasnoB, HEOO6XOOMMO K MWHU-
ManbHOMY 3Ha4YeHU0 Npu3Haka nocnegoBaTensHO NpMbaBnATb NPUHS-
TYHO BENUYMHY MHTepBana. Hanpumep, npn Xmin = 8,2 NpMHUMaeTcsa ne-
Bas rpaHvUa nepBoro MHTepeana, pasHas 8,0, a WMpuHa nHTepBana —
3,0. Toropa nonyyartcda crefywline WMHTepBanbHble rpaHuubl: 0,8 —
11,0, 11,0 - 14,0 n Tak ganee.

CpeaHee 3HavYeHne MHTepBana nHavye HasbliBaloT cmyrneHbIo 8a-
puayuoHHoO20 psida — 3TO 2 CyMMbl NpeaeribHbIX 3HAYEeHUN UHTEp-
Bana. 3Ha4yeHus BapnauMoHHOro psga pasHOCATCSA MO CTYNEeHAM, T.e.
rpynnnpytoTCSa B KNaccol.

Paboyasi BeAOMOCTb 3arofiHAETCs, Kak NpaBusio, no crnocoby «KoH-
BepToB» (puc. 1.1). BHa4ane ctaBsaTcs TOYKM MO yrram Oyayuiero «KoH-
BepTa» (undpsbl 1...4), 3aTEM TOYKM NOOYHEPEOHO COEAMNHSOTCA NIMHUAMMU
NO BCeM CTOpoHaM (undopbl 5 — 8). 3HaveHus 9 n 10 obosHavalTCa Co-
eMHEHMEM MPOTMBOMOJSIOXKHBIX YIIIOB «KOHBepTa». [pn konnyecTtse Ba-
pyaHT B kracce 6onee oecAaT «KOHBEPT» PUCyeTCsa CHOBA.

Pa6ouas 3anuchb et tlddllnnTIO IR

Yucno 1,23 |4 5,6 |7 8| 9 |10

Puc. 1.1. Ogopmnenue oannvix 6 epaghax eedomocmu

[Mocne rpynnmpoBKkn BapuvaHT MO MHTepBaJiaM pPacCCHUTbIBAKOTCA
OCHOBHble CTaTUCTUYeCKMne rnokasartenu. B NPaKTUKe CTaTUCTU4eCKOoro
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aHanusa npUHATO paccyuTbiBaTb WeCcmb OCHOBHbIX XapaKmepu-
CMUK BapaunoHHOro psaa:

1. cpeaHee 3HavyeHne M — cbopmyna (1.3);

2. OCHOBHas owmnbKa cpeaHero 3HavyeHna my — popmyna (1.4);

3. cpegHee KBagpaTUYHOE OTKMOHEHWe (U cTaHg4apTHOE OTKMOo-
HeHue o) — chopmyna (1.5);

4. k03pPUUNEHT n3mMeHYMBoCTU (Unn Bapuaummn C) — dopmyna
(1.6);

5. TOYHOCTb onbiTa p — popmyna (1.7);

6. 4OCTOBEPHOCTb CpeaHero 3HavyeHuns ty — oopmyna (1.8).

M — 310 oboOLualoLan xapakTepMcTMka U3ydaemoro rnpusHaka B
nccnegyemMon COBOKYMHOCTM, OTpaXkawllas ero TUNUYHbIA YPOBEHb B
pacyéTe Ha eguHULY COBOKYMHOCTU B KOHKPETHbLIX YCNOBUSX.

X, Ny + X, My 4ot X, N D %N,
- ’ 1.3
N +n,+..+n > n (1.3)

o€ Xi 2 ... n — BapWaHTbl COBOKYMHOCTW, N — KOMMYECTBO eauHuL
HaOngeHusa B Knacce.

M =

O — 3TO OCHOBHOM MoOKasaTeflb M3MEHYMBOCTU (Bapuauum) psga pac-
npeaenenns unn cpeagHee OTKIOHEHUE OTAEeNbHbIX BapuaHT BbIOOPKK
OT CpedHero 3Ha4YeHus, N3MepSLLEECcs B TEX Xe eauHULAX.

o= Z(X‘;:) o (1.4)

My — BblpaXXaeT BEeNMYMHY, Ha KOTOPYK OTNN4YaeTcs cpedHee 3Haude-
HMe BblOOPKM OT CpeaHEero 3HauYeHusi reHepanbHonM coBokynHocTu. Oc-
HOBHas oluMbKa, Kak MNpaBuIio, 3anucbiBaeTCA BMECTE CO CpedHuM
3Ha4YeHMEeM Yepes 3HaK + U U3MEePSIETCH B TeX XKe eaAnHuLax.

(o}

NIVES ﬁ (1.5)

C — OCHOBHOE OTKITOHEHME, Bbipa)XeHHOE B MPOLIEHTax OT CpeaHero
3HaveHus. MameHunBocTb cumtaeTtca marsnou, ecnn C <10,0%; cpedHel
- C=10,1...30,0% v 6onbwou, npn C>30,1%.

(o2
C =--100%. (1.6)

P — cnyxuT owmnbkon HabnoOoeHUs N XapakTepusyeT pacXoXOeHUs
Mexay BblOOPOYHON N reHepanbHoW cpegHUMU. TOYHOCTb OMnbiTa CyK-



TaeTcs ebicokol, ecnu P<5% unn ydoenemesopumernsHou (npyu P oT 6
Ao 10%). B gpyrmx cnydasax pesynbTaTbl CHUTAIOTCS HE TOYHbIMM.

C m
P =7 ==1-100% (1.7)

Jn

tm — 9TO NoKasaTenb HaAEXHOCTU cpefHero 3Ha4YeHus, YACIEHHO paB-
HbI OTHOLLEHMIO CPeAHEro 3Ha4eHus K ero OCHoBHoW oLunbke (1.8).

ty =—. (1.8)

CpepnHee 3HayeHue JOCTOBeEpHO, ecnu ty>4. PesynbTaThbl nccne-
AOBaHWN CYUTAKOTCHA OOCTOBEPHbIMU, ecriv ty = 3 [1]. B ToM cnyyae,
eclnim nokasaTernb [LOCTOBEPHOCTM MeHee TpEex, cpefHee 3HadeHue
Henb3s UCnosib30BaTh NpU PopmMynmMpoBaHUn BbIBOLOB.

[ns BbINONHEHMS pacyé€Ta CTaTUCTUYECKUX nokasaTtenen Bblbop-
K/ HENnocpeacTBEHHbIM cnocoboM BapuaHTbl pagoB AaHHbIX npueeae-
Hbl B npun. 1.

lIpumep pac4éma

B pesynbTate wuccnegoBaHua Obifio nonyyvyeHo 56 u3MepeHun
AnamMeTpoB OepeBLEB B APEBOCTOE Ha BbicoTe rpyam (1,3 m). Heobxo-
AMMO paccyMTaTb OCHOBHblE CTAaTUCTUYECKME MoKasaTennm MeToO0oM
CrpynnMpoBaHHbIX AaHHbIX.

Ncxoasa m3 rpagaumn N.®. Pokmukoro, Bbibupaem ceMb MHTEpBa-
noB Ongd pacnpegeneHns BapuaHT (BOCbMOW MHTepBan HasHadaeTcd
AN Marnoro ocraTka), Torga BenMymHa uHtepsana oyaeT paBHOMN:

| = —21’3_ 61 ~ 2cMm.

PacnpegeneHve BapuaHT ygobHee BecTn B TabnuyHom dhopme
(Tabn. 1.1).

Tabnuya 1.1
PacnpepeneHne anameTtpoB AepeBbLEB MO MHTepBanam
[‘paHnubI CpegHee YucrneHHocTb, WrT.
YacTHocTb, | KymynsTta
WHTEepBarnos, | 3Ha4YeHne UH- | paboyas 0 -
4yuncno Y0 YyacTHOCTeun
cM TepBana, cMm 3anncb
6,0...7,9 7 )@ 7 13 13
8,0...9,9 9 )@ 7 13 26
10,0...11,9 11 )1 15 26 52
12,0...13,9 13 N 9 16 68
14,0...15,9 15 )8 8 14 82
16,0...17,9 17 .. 4 7 89
18,0...19,9 19 ° 2 4 93




20,0...21,9 21 . 4 7 100

NToro - - 56 100 -

[‘(padpmyeckoe BblpaXxeHUe BapuauMOHHOrO psga npuMBOOUTCA B
Buae rpaduka (puc. 1.2, yactb «A»). Kymynsita 4acTHOCTEN pacCuUTbI-

BaeTca cnegywwum obpasom. [Ona nepsor o uHTtepBana 13%, ans
BTOpOro — 13+13=26 n T1.4.

A b

NEA 7
: ./ \V\ LS
: LU

7 9 11 13 15 17 19 21

YacTtHOCTb, %

YacTtHOCTb, %

7 9 11 13 15 17 19 21

Knaccbl gnamerpa, cm

Knaccbl guamerpa, cm
Puc. 1.2. I'padudeckast mpeacTaBIeHHOCTh BApUAIIMOHHOTO Psija:

A — pacrnipeqieiieHue 4acTHOCTe!; b — KyMyJsiTa 4aCTHOCTEM

[na BblMUCNEHNA OCHOBHbIX CTaTUCTUYECKMX MoKasaTenen Heno-
CpeaCTBEHHbIM COCOOOM 3arnornHAeTCA BerioMmoraTenbHasa Tabnuua 1.2.

Tabnuuya 1.2
CpenHee
3H21q£elHV|e Hucnen- _ ) ).
WHTepBana (x,), HOoCcTb (Ni), | Xi*ni | Xi-M | (Xi-M)= | (X;-M)“* n;
oM LUIT.
7 7 49 -5,57 | 31,04 217,29
9 7 63 -3,57 | 12,76 89,29
11 15 165 | -1,57 2,47 37,04
13 9 117 0,43 0,18 1,65
15 8 120 2,43 5,90 47,18
17 4 68 4,43 | 19,61 78,45
19 2 38 6,43 | 41,33 82,65
21 4 84 8,43 | 71,04 284,16




Bcero | 56 | 704 | - - | 837,71 |

CpedHul duamemp My:

M, = 104 _ 12,57 cm.
56

CpedHeksadpamu4HOe OMKJIIOHEHUE.

o= 1/@ =387cm
56 '

Toraa ocHoeHasi owubka cpedHe20 3Ha4YeHuUsl COCTaBUT:
3,87
- ——=0,52.
Mu= 7 48

KoagppuyueHm usmeH4usocmu.

C= fzﬂ -100% = 30,77%.

Tak kak koadppuumeHt €C>30,1%, TO M3MEHYMBOCTb NpM3HaKa
OLIEHMBAETCS KaK 8bICOKaS.

[lanee BLINOSTHAETCA pac4yET MOYHOCMU OnbIima:.

p =992 10006 = 211% 1 2077 = 411%,

12.6 V56

To4HOCTb onbITa 8bicokast (T.K. P < 5%).
[nsa onpegeneHna docmogepHOCMU paccYnTbiBaeTCs ty:

t, =220 943
2

CpegHun gnameTp OepeBbEB B HacaXkgeHun Obin onpegenéH go-
CTOBEPHO, T.K. ty = 24,32 (>4).

Bbieod. CpeoHun guameTp HacaxaeHust coctaBndaeT 12,6+0,52
CM. MI3MEHYMBOCTb MpuaHaka e6biCoKasi. TOYHOCTb OnblTa 8bICOKas, W
NosflydeHHble cTaTUCTUYECKNe napameTpbl 0CMOBEPHbI.



1.2. BbluMc/ieHMe CTaTUCTUYEeCKUX noKasartenem
MaJion Bbl6opku

Manon BbIGOPKOM MPUHATO cuMTaTb BapuaUMOHHBIN psg C He-
GonbWUM KonNn4ecTBoM eanHuL HabnogeHna (meHee 30).

B cnyyae manon BbIGOpKM cpefHee 3Ha4YeHWe cyuTaeTcd Mo
dopmyrne (1.8) n cpegHee KBagpaTUYHOE OTKIIOHEHME — dhopmyna
(1.9).

M = Xt Xe tet X,
n ’ (1.8)

rae X + X, +...+ X, — BapmaHTbl COBOKYNMHOCTU; N — KOJIMYECTBO eau-
HUL, HabnoaeHus.

(1.9)

2
\/Z(Xi o M)
O = .
n-1
[Mpoyne cTaTucTUYecKkme nokasatenn BblIOOPKN CHMTAIOTCS Tak Xe,
Kak 1 B npegbiaywem pasgene 1.1.
TpebyeTca paccunTaTb OCHOBHbIE CTATUCTUYECKME MoKasaTenu Ans
ABYX BapyauWoHHbIX psigoB. BapuaHTbl 3agaHnini MICXOOHbLIX OAHHbIX Bbl-
OupaloTCcsl Ha OCHOBE NPUIOXKEHUS 2 1 NpuBeaeHbl B Tabnuue 1.3.

Tabnuya 1.3
BapuaHT 112134 |5|6|7|8]9]|10|11|12{13
Homepa 3,14,|5,|6,|7, 18,109, |13,(14,|15,|16, (17,18,
cronbuoB (13| 5| 6 | 7| 8 |9 (1023|1516 |17 |28 | 19
Bapmant |14 |15(16 |17 |18 (19|20 |21 |22 |23 |24 |15 | 26
Homepa 19, 3,124,|25,|26,(7,128,|19,|30,(10,(30,| 5, | 3,
cTtonbuoB [ 2923|2526 (27(28|129|29|10|20(20 (15| 10

lNMpumep pacyéma

B nNuCTBEHHUYHMKaAX pa3HOro Bo3pacTa HXXHOM 4acTu UeHTpanb-
Hon Cubupu (Mpubankanse. bpycHu4HbIn TUN. Il kNacc 6oHuTETa) U B
HOpMarsnbHbIX cocHsikax (CkaHAMHaBCKO-Pycckasi MpOBUHLMSA, XBOWHO-
LUMPOKONUNCTBEHHbIE neca. CocHsikM JIMTBbI. la knacc boHuTeTa) Obinm
OLleHeHbl 3anacbl Hag3emHom doumtTomMacchl. TpebyeTca € NOMOLLbHO
CTaTUCTUYECKOro MeToga Masion BbIOOPKU BbIYUCIIUTL OCHOBHbIE MOKa-
3aTenn pagoB AaHHbIX. YCTaHOBUTL, LJOCTOBEPHOCTL M pasfiMyme Bbl-
YNCNEHHbIX CPEAHUX 3HAYEHUN.
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B Havyane 3anonHseTcs (paccynTbiBaeTcs) Tabnuua 1.4.

Tabnuya 1.4
= BapuaHTbl = BapyanTe|
= (33NAC HA3EMHO KBagparthbl = (3anac ) KBagparol
a hUTOMACCH! LeHTpanbHOro Q | HajA3emMHOW | LeHTpanbHoro
= | AMCTBEHHNYHMKOB, OTKngHelgMﬂ = duToMaccl OTKngHelgMﬂ
T T/ra), X (xi-M) T COCHSKOB, (xi-M)
T/ra), Xi
1 1,8 0,00 1 2,5 5,14
2 1,3 0,21 2 2,6 4,61
3 1,1 0,45 3 2,5 4,78
4 1,1 0,49 4 2,7 4,15
5 1,1 0,52 5 2,9 3,52
6 1,1 0,52 6 3,0 2,91
7 1,1 0,52 7 3,2 2,30
8 1,2 0,41 8 3,4 1,79
9 1,1 0,49 9 3,6 1,34
10 1,3 0,27 10 3,7 0,97
11 1,4 0,19 11 3,9 0,62
12 1,5 0,12 12 4,1 0,34
13 1,5 0,07 13 4,3 0,17
14 1,6 0,03 14 4,5 0,05
15 1,2 0,36 15 4,5 0,05
16 1,9 0,01 16 4,9 0,02
17 2,0 0,04 17 51 0,14
18 2,1 0,12 18 53 0,31
19 2,3 0,23 19 55 0,57
20 2,4 0,41 20 57 0,91
21 2,6 0,64 21 59 1,33
22 2,8 0,90 22 6,1 1,80
23 2,9 1,23 23 6,3 2,38
24 3,4 2,56 24 59 1,38
25 3,2 2,05 25 6,6 3,62
n=25 2 44,99 212,83 26 6,9 4,51
27 7,0 5,26
28 7,2 6,12
29 7,4 7,04
n=29| 137,08 2 68,12
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OnpepensTca cpedHue 3anacbl ghumomacchbl ONA KaXOowm
Bbl6opKM (M):

44 99 137,08
M, =——=180 : M, =—"—=473
1. f o5 T/ra; 2. f 29 T/ra.

[danee Heobxogmmo onpeaenutb cpedHekesadpamu4yHble om-
KJIOHEHUS:

12,83 68,12
1.9\ %0 =0,73 1/ra; 2. 0=q| >3 =156 1/ra.

Toraa ocHo8HbIe owWUubKU cpedHuUX 3Ha4YeHUUl COCTaBSAT:

0,73 1,56

1. mm= ?:0’15;2. mM—539 =029

KoaghpuyueHmsi usmeH4yusocmu 6yayT paBHbI:

1 c_ﬁ 100% = 273 100% = 40,6% -

, C =2 .100% = = .1009% = 32,9%
Y 4,73

Tak kak koadpdumumeHTbl C ygosneTtopsatoT Toxaectsy C>30,1%,
TO N3MEHYMBOCTb 060MX NPU3HAKOB OLIEHMBAETCS Kak 8bICOKas.
[lanee BbINONHAKTCA pac4YETbl MOYHOCMU ONbIMa:

4
L onl—f 100% = 8,3% yyryp %_8,1%;
o, P =222 100% =61% 1 <228 — 6.1%.

4,73 ’ V29

To4HOCTb onbiTa B 0b6oux cnydasax yodoeremeopumesibHas (T.K.
Pgaxm. HAxooutca B npegene ot 6 go 10%). Ana onpepenexvs do-
cmoeepHoCcmuU CyXAeHUs criegyeT HanTu tu:

12



1,8

t =—° _120.
1. =015 ’
473
t =2°_163
2. v 0,29 )

Bbieod. CpegHvne 3anacbl Hag3emHon domTomacChbl B NIUCTBEH-
HUYHKKax (1,8 1/ra) n cocHsakax (4,73 T/ra) 6einn onpeneneHbl docmo-
8EPHO, T.K. ty B 00omnx crnyvasx donblie YeTbipéX. [Ans pacyéTta 4oCTOo-
BEPHOCTU pasnuuus cpeaHuUX 3HayYeHUn nepergemM K cregyrolemy
pasgeny.

1.3. 1OCTOBEPHOCTb pPa3/Inumns CpeaHNX 3HaAYEeHUN

UTobbLI MMeTb OnpeaenéHHbin YpoBeHb OOBEPUS K BblIOOPOYHOMN
cpedHen, Kak K OLeHKe reHeparnbHOu cpegHen BeENNYnHbI, HeoBXxoamMmo
NOfb30BaTbCsl COOTBETCTBYHOLLUUM KPUTEPUEM, MOKa3blBaKOLLNM, Kak
N3MEHAIOTCA 3HA4YeHUs AN BbIOOPOK pasHbIX YMCNEHHOCTEN. Takow
Kputepun (ts;) 6bin cosgaH B 1908 r anrnuncknm ydénoim B.C. [oc-
ceTtoMm (nceegoHum CTbiogeHT). B npun. 4 npuBegeHbl KpUTUYeCcKue
3Ha4YeHUs ts;, KOTOpPble COOTBETCTBYIOT PasfIMYHOMY YUCIY CTENeHeun
ceoboabl n Hanbonee ynoTpedbnsemMbliM (CTaHAAPTHbIM) YPOBHAM Be-
poaTHocTM (95,0; 99,0 n 99,9%) GesowmnboyHoro 3aksoyveHud. Ecnu
HangeHHoe B KaKOM-NIMOO OnbITe tgakmus. MPEB3OMAET (MNKN OyOeT pas-
HO) MO CBOEen BenuunHe TabnmyHoe 3HaveHue ts; Ans JaHHOro YPOBHSA
BEPOSATHOCTN, TO €r0 HESMb3S YK€ 00BbACHUTL CrydYanHbIMU NPUYMHAMN.

AHanu3 [OOCTOBEPHOCTU pasnnunsa cpefHux 3HayvyeHUn (tpasn.)
MMeEeT NpaKTU4ecKoe 3Ha4YeHne Npu oueHKe CTaTUCTUYECKON 3HAYMMO-
CTW Pa3HOCTU BbIDOPOYHbBIX CPEAHUX BENMYMH B COMOCTaBMNgeMbIX pac-
npegenenusax. [Ana pacyérta tpass (popmyna (1.10)) Tpebyetcsa HanTh
OCHOBHbI€ CTaTUCTUYECKNE NnoKasaTenn BbIOOPOK.

_ | M, -M, |
2 2,

\/m 1 +M2
rae M1 u M2 — cpegHne 3Ha4yeHusi B CpaBHUBAEMbIX BblbopKax
(NPUYEM |M1|>|M2|); m1 1 M2 — OWMOKM CpeaHNX 3HAYEHUIN, COOT-

BETCTBEHHO.
Kputudeckoe 3HauyeHue Kputepust ts AN OBYX BapuaUMOHHbIX

pagoB onpegenseTca no tabnuue (Npun. 4) ¢ y4€ToM MX obbEMaA U
yncna creneHen csoboapl (n"). O6wKnM nokasaTesib paccyMTbiBaeTCs
no goopmyne (1.11):

t pasi.

(1.10)

13



n'=ni+nz—2, (1.11)
roe Ni U Nz — KonmyecTsa NepemeHHbIX B Bblbopkax, COOTBETCTBEHHO.

[Mpn tparm. 2 tst pas3nuume B cpegHNX Ha BbIOpaHHOM YpOBHE
3HAYMMOCTU CUYUTaETCH JOKa3aHHbIM.

lNpumep pacyéma

B Hawem npumepe OOCTOBEPHOCTb pasnunuus OABYX CpPedHUX
3Ha4yeHun byaeT cneayoLwen:

14,73-180|
0,297 +0,152

t

pasi.

=8,97.

B Hawewm cnyyae n' = 25+29-2 = 52, U tpakmuy. > to.001 (8,97>3,50).
Taknm obpasom, pasnuuve cpefHuX 3HaYeHUn OBYX PacCMOTPEHHbIX
BbIOOPOK Ha BbIOpaHHOM ypoBHE 3HadYMmMmocTn (99,9%) ctaTUCTUYECKH
MNOSTHOCTLIO AOKa3aHo.

2. YCTAHOBJIEHUE YPOBHSA CBA3U
MBEXAY UCCNIEAYEMbBIMU NMOKA3ATEJ1IAMUA

2.1. Koppensauunsa NupcoHa

[MepBble paboTbl B 06nacTn yCTaHOBMEHUS CBA3W MeXay uccre-
ayemMbiMu npusHakamu npuHaanexat Kapny lMNMupcoHy (1896 r.), koTo-
PbIN SIBNSETCA OCHOBOMOJSIOXKHMKOM MaTeMaTU4YeCKOW CTaTUCTUKK, a
TEPMUH «Koppesnsyusi» obin BeeneH 1888 rogy PpaHcucom ManbTto-
HOM.

B npupoge Bce siBNeHWA B3aMMOCBsi3aHbl. HekoTopble M3 HUX
Haxo4AaTCHA B TECHOW 3aBMCUMOCTW, OpYyrMe — U3MEHSATCA B onpefe-
NEHHOM HarnpasfieHUM noAd BANSHMEM OOLMX ycrnoBuin. Tak, NponsBo-
AVTENbHOCTL APEBOCTOEB 3aBUCUT OT NSIO4OPOAMA NOYB, a AuaMeTpbl
N BbICOTbl AepeBbEB B3aMMOCBSA3aHO U3MEHSTCH Mo BIIMAHMEM He-
KOTOpbIX 06WmMX dhakTopoB. B ganbHenLweM M3OXEHUN BCE TaKOro po-
Aa 3aBUCUMOCTMU U CBA3K, KaK umerwme obume metoabl NX ctaTucTu-
YeCKoro usmepeHusi, 6yaem HasblBaTb Koppessyueu, NN Cces3bHo.
Mpn ynotpebneHnn crnoBa 3asucuMocmb €My MPUOAETCA Takoe Xe
cTaTUCTUYECKoe 3HaYeHme.

CTaTnctnyeckoe uccrnegoBaHWe Koppenaumm CBOAUTCHA K ycTa-

HOBMNEHWo pakTa cBsA3U, onpeneneHnto eé opmbl, HanpPaBNEHHOCTU U
14



TECHOTbI. YCTaHOBNEHME (hpaKkTa CBA3M NPOU3BOASAT CHa4vana Ha OCHOBE
aHanusa siBneHunsa. Hanpmumep, MOXHO cKaszaTb O Hann4Ynum Koppensuum
Mexay pasmepamu gunameTpa (TOMLWMHBI) U BbICOTblI AEPEBLEB B Ape-
BOCTOE €ele 00 e€ usaMmepeHus. B gpyrmx cnyyasix Hanudme Koppens-
UMM Mexay wusyvdaembiMn npusHakaMmn Hemnb3d npeackasaTb CTOSb
onpenenéHHo. B aTom criydae pellaeTcs BOMPOC O HanM4nmn Koppens-
LM Ha OCHOBE CTaTUCTUYECKOro aHanmsa pesynbTaToB N3MeEPEHUS.

Koppensauuio HasbiBaloT npocmol, ecnn OHa onpegenseTcsa Ha
OCHOBE [BYX MPU3HAKOB, UM MHO)XXeCcMmeeHHOoU, eCin U3MeHEHNe pe-
3yNbTaTUBHOINO Npu3Haka HaxoOsaT B CBSA3M C BIIUAHMEM WUNU U3MEHE-
HUEM HECKOMbKNX baKTopuarbHbIX NPU3HAKOB.

Mo dopme pasnuyalT Koppenauumio JIuHeUHyro, Koraa 3aBu-
CUMOCTb MeXAy Npu3HakaMn oTpakaeTcsa NIMHENHOWN 3aBUCUMOCTbIO, U
KpueoJIUHEeUHYro, Korga 3aBMCMMOCTb OTpaXkaeTCsl ypaBHEHMEM Ka-
KON-nmbo Kpueon. Bo MHormx cnydadax opmy CBA3M MOXHO Mpen-
ckaszaTtb Ao onbiTa. CTaTucTMyecknn aHanna gaét otBeT o dopme CBS-
31 N B TEX Crny4vasix, korga Ha OCHOBE NpeaBapuUTENbHOrO aHanusa eé
YCTaHOBUTb TPYAHO UMK NPaKTUYECKN HEBO3MOXHO.

[To HanpaBNEHHOCTN pasnuyalT APSAMYIO0 KOppessayuro, Koraa c
yBENIMYEHMEM OOHOr0 MNpu3Haka B cCpefHEM YBENMYMBAKOTCA WU 3Ha-
YeHns Opyroro, a C yMeHbLUEHNEM — YMEHbLLAIOTCA, 1 06pamHyHo, Ko-
roa C yBesfiM4eHWeM 3Ha4yeHur OOHOro npusHaka 3Ha4vyeHust Opyroro B
cpeaHeM ymeHbLuaTca 1 HaoboporT.

TeCHOTy Koppensunn, Unn cTeneHb COMPSKEHHOCTU MeXAy 3Ha-
YEeHMUSIMM OOHOro U APYroro npu3Haka, BblipaXkaloT B BUAE OTBNIEYEHHOM
CTaTUCTUYECKOW XapaKTEPUCTUKM (nokasaTensl) CBA3M — KO-
doumumneHTa koppenauumn r. OH nameHsietcsa B npegenax ot 0 go +1 (npwu
npsamon 3asmcumoctn) n ot 0 go -1 (Npu obpaTtHon cBAsn). Ecnn no
pacyéTtam r=1, To Takyto CBSA3b Ha3blBaeTCs pYHKUUOHasIbHOU.

CyLuecTByeT HECKOSIbKO BApUaHTOB OLEHKN KOSddmUmneHTa Kop-
pendauun (tTabn. 2.1), cpeaun KOTopbix Hanbonblluee pacrnpocTpaHeHne
B GMOMOrnK, 3KONOrMmn 1 NIECHOM XO3ANCTBE nonyvmnu rpagauun H.H.
Ceanosa (1977), M.J1. Oeopeukoro (1961) n A.B. TiopnHa (1961). B
Hay4HbIX paboTax (B TOM 4YUCre CTaTbsX, AUCcepTaunsaix, MoOHorpadusix
N T. 4.), KaK NpaBumo, NCMosb3yeTca OANH BapUaHT OLIEHKKN MoKasaTens
YPOBHSI CBA3U, NPMBOLSA B CKODKax e€ aBTopa. [lanee TeCcHOTa CBS3U
Obynet oueHuBaTtbea no rpagaumn M.J1. [1Bopeukoro (1961).

PacuyéT koadpdumumeHTa koppensauum (r) no NupcoHy nposBoanTca
no dpopmyne (2.1).
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YoM mMy)
S0 -MY (v, M)’

(2.1)

Owubka koaghpuyueHma koppensyuu (M;) paccynTbiBaeTCH
no goopmyrne (2.2):

o 1= r?
ro \/ﬁ . (2.2)
Tabnuya 2.1
KoadhdpuumeHT koppensuuu, OueHka
paHroBasi Koppensums, TecHoTa
KOHKOpAauus CBSI3U
o M.J1. Jeopeuykomy
meHee 0,30 cnabas
0,31...0,50 yMepeHHas
0,51...0,70 3Ha4uTenbHasd
0,71...0,90 BblCOKas
0,91 n 6onee O4YeHb BbiCOKas

llo H.H. Ceanoey

cnabas (MmeHee 10%

meHee 0,30 N
oT obwen Jonun gucnepcumn)

ymepeHHas (o1 10 go 50%

0,31...0,70 -
oT obLen gonn aucnepcmmn)

cunbHasa (MnNu TecHas) CBS3b
0,71 n bonee (50% un Bonee oT oOLLEeN
A0NY ancnepcumn)

llo A.B. TropuHy

meHee 0,30 cnabas
0,31...0,50 yMepeHHas
0,51...0,70 BblCOKas
0,71...1,00 OY€eHb BblCOKasd

HocmoesepHocmb koaghpuyueHma koppensuyuu (t,) onpene-
ndaeTcs no popmyne (2.3):

SR (2.3)

[MpoBepka 3Hayumocmu koagppuyueHma koppensayuu (tpaxm.)
nposoanTcsa no copmyne (2.4).
16




N2, (4 n-2)

2
- (2.4)
roe n —yucno HabnwgeHnn (06bLEM BblbopkK); t(a, n — 2) — TabnnyHoe
3Ha4veHue t-kputepusa CTblogeHTa, onpenenéHHoe Ha ypoBHE 3HAaYMMO-
CTW O C YUCIOM CTeneHen ceoboabl n — 2.

Gpaxm.

BapuaHTtbl 3agaHunin (npun. 2) gnsa ycTaHOBIIEHNA TECHOTbI CBA3U
MeXay BO3pacTOM M MpoYnMK nokasaTesiiMu HacaXaeHun npuBeLeHb!

B Tabnuue 2.2.

Tabnuuya 2.2
BapuaHTt 1 2 3 4 5 6 7 8 9 |10 |11 (12| 13
Homepa 1,2, |1, |1, (21, (2,12, |1, |1, (132, 11,112,113,
cTonoéuos 21 3|14 |5|6 |67 |89 ]|10[12|13|14
BapuaHTt 14 {15116 |17 (18 |19 |20 |21 (22|23 |24 | 15| 26
Homepa 11,(11,(11,|11,|12,|11,(21,|21,|21,|21,(21,|21, |21,
cTonbuoB 15116 |17 (18 [ 20120 |22 (23|24 |25 |26 |27 | 28

lNMpumep pacyéma

TpebyeTca yCTaHOBUTb XapakTep KOPPENsILMOHHOM CBA3U Mexay
4yucnom gepeBbeB (TbIC. 3k3./ra) Ha NPOOHLIX MNnowagsx B pasHOM
BO3pacTe OPEBOCTOS M 3anacoM dMToMacchbl B abCOMOTHO CYyXOM CO-

CTOSHUK CTBOSOB B Kope (T/ra).
Bo Bpemsa 3anonHeHusi BcnomoraTtenbHon Tabnuubl 2.3, Heobxo-

AMMO paccunTaTb cpegHune 3HadveHusa Bblbopok. CymMma ueHmparsb-
HbIX OMKJIOHeHUU [OOJSMKHA PaBHATLCA HYMO, HO MPU OKPYrfieHun
cpedHero 3HayeHust 0O AEeCATbIX OONEN OHa He OOShKHa MpeBblWwaTtb
+0,5 (tabn. 2.3, rp. 4 n 5).

Mx = 56,01/25 = 2,24 TbIC. 3K3./ra;

My = 4148,20/25 = 165,93 T/ra.

KoadhdomumeHT koppensuum 6yaeT cneayroLwmnMm:

e —5616,26 _ o071
\/608,80 -102179,09 '
Owunbka koathdpuruneHTa Koppensaumum cocTaBuT:
1-(-071f _ 14,

m. =
r \/g

[locToBepHOCTb KoadhpunumeHTa Koppensunu:
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r -071

L= = =-7,10.
m, 010
Tabnuuya 2.3
BbluncneHue koadhuumeHTa Koppensauum npm Manou Bbioopke
MpusHakm
5
= =
C 8 >Z, 8 o E(\E
E| 523® SEST |
Sl 2895 L2858 M| ymy | UM oM | My
s| 0ol 539°¢ (yi-My)
S| oaEo® Ho°O
Tl 3 % o S Lc% % o)
= n C o X @]
J s >0
®» ©2
5
1 2 3 4 5 6 7 8
1 25,26 10,3 23,02 | -155,63 | -3582,60 | 529,92 24220,70
2 7,33 29,2 5,09 | -136,73 | -696,37 25,94 18695,09
3 4,11 52,3 1,87 | -113,63 | -212,60 3,50 12911,78
4 2,86 75,5 0,62 | -90,43 -56,07 0,38 8177,58
5 2,08 97,3 -0,16 | -68,63 11,12 0,03 4710,08
6 1,68 118,6 -0,56 | -47,33 26,65 0,32 2240,13
7 1,45 135,9 -0,79 | -30,03 23,75 0,63 901,80
8 1,22 151,8 -1,02 | -14,13 14,45 1,05 199,66
9 1,07 164,6 1,17 | -1,33 1,55 1,36 1,77
10 0,95 174,9 -1,29 8,97 -11,55 1,66 80,46
11 0,86 183,7 -1,38 | 17,77 -24,47 1,90 315,77
12 0,79 190,0 -1,45 | 24,07 -35,00 2,11 579,36
13 0,73 195,8 1,51 | 29,87 -45,04 2,27 892,22
14 0,68 201,0 -1,56 | 35,07 -54,88 2,45 1229,90
15 0,62 205,3 -1,62 | 39,37 -63,82 2,63 1550,00
16 0,57 208,1 1,67 | 42,17 -70,34 2,78 1778,31
17 0,53 210,3 -1,71 | 44,37 -75,92 2,93 1968,70
18 0,49 212,5 -1,75 | 46,57 -81,31 3,05 2168,76
19 0,46 214,7 -1,78 | 48,77 -86,71 3,16 2378,51
20 0,43 216,4 -1,81 | 50,47 -91,15 3,26 2547,22
21 0,41 217,7 -1,83 | 51,77 -94,89 3,36 2680,13
22 0,39 218,8 -1,85 | 52,87 -98,02 3,44 2795,24
23 0,37 220,0 -1,87 | 54,07 -101,38 3,52 2923,56
24 0,35 221,2 -1,89 | 55,27 -104,63 3,58 3054,77
25 0,33 222,3 -1,91 | 56,37 -107,67 3,65 3177,58
556,01 5 4148,20 - - > -5616,26 | ¥ 608,80 | ¥ 102179,09
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Torga 3Ha4YUMMOCTb KO3dhpuumeHTa Koppensaummn dygeT paBHa:
_ —0,71425-2 _ —3,41:_4 84

t =
pen (0712 0.704

Hy>XHO 3aknounTb, YTO Koppenauus (oueHeHHas no wkane [Bo-
PELKOro Kak ebICOKasl) JoKa3aHa Ha CaMOM BbICOKOM YPOBHE 3Hauu-
MOCTU (99,9%) — tpakr. > tst 0,001 (|4,84|>|3,77]). Tak Kak KOdPDULNEHT
KOPPEensiLunmn Co 3HAKOM «—» — CBSI3b yCTaHOBIEHa 0OpaTHOM, TO €CTb C
yBENMYEHNEM CpeaHEro Bo3pacta APEeBOCTOEB YNCNEHHOCTb UX aepe-
BbEB CHMXaeTcsl, a 3anacbl goMToMaccbl B abCOMOTHO CyXOM COCTOS-
HUW CTBOJIOB B KOPE MNsfiaBHO BO3pacTatoT.

Takke Heobxoammo paccumTatb KoaghghuyueHm (MNN UHOEKC)
demepMuHayuu, KOTOPbIN NOKa3biBaeT OO0 U3MEHEHUA 3aBUCUMOM
NepeMeHHON y C NU3SMEHEHMEM HE3aBMCMMOW nepemMeHHon X. [1na aTtoro
HY>XHO BO3BECTU B KBagpaTt KoadhduumeHT Koppenauun. B paccmartpu-
BaeMoM Npumepe oH Oynet paseH n=(-0,71)?> = 0,50. 3To 03HayvaerT,
4yTo B 50% cny4yaeB YMCNEHHOCTbL AEPEBLEB B NIECHOM Bblgene mn3ame-
HAeTCa B 3aBUCMMOCTM OT CpedHero Bo3pacTta APEeBOCTOEB, B ocTallb-
HbIX 50% — OHa obycnosrieHa OpyruMn NpUYnHamu.

2.2. PaHroBsasa koppensauyma CnmpMeHa

PaH)xupoeaHue cuyntaetca MeHee 9ddEKTUBHBIM CNOcCobom
OLIEHKWN CBSA3W AN KONMMYECTBEHHbIX MPU3HAKOB, MMEIOLLMX TOYHYIO Me-
py. Mpun panxmpoBaHn npomucxoamT noteps MHgpopmaumm od UCTUH-
HOM BEeNiMYnHE npusHaka, 3aMmeHdaeMon paHroMm. [JaHHbIn MeTod MOXeT
ObITb NCNOMB30BaH He TOJSIbKO AN KOSNIMYECTBEHHO BblpaXXEHHbIX OaH-
HbIX, HO TaKKe MU B cny4yasax, Korga permctpupyemMble 3HayYeHusa onpe-
AenarTcsa onucatefibHbIMU NPU3HaKamMm pasnnyHOM MHTEHCUBHOCTN.

KoadhdoumumeHT paHroson koppenauum CnmpmeHa uenecoodbpasHo
NPUMEHATb NPU HaNU4MmM HebonbLoro konndectea HabnogeHun (5...15
BapuaHT). Cambli BbICOKMW paHr npucsBanMBaeTcss caMmOMy 3HAYMMOMY)
3HavyeHuto B psge. Npoyne paHrM yctaHaBnmMBalOTCS NO Mepe CHUXe-
HUS 3HAYNUMOCTU 3HAYEHUN.

CyuiecTByeT psig OrpaHNU4eHun npuMeHeHns KoaddunumeHTa paH-
roBon Koppensuuu: 1) no Kaxgon nepemMeHHOM AOO0SMKHO ObITb npen-
CTaBJIEHO He MeHee rnamu HabnwaeHun; 2) npn 6onbLWOM KonmyecTse
OAWHAKOBbIX PaHroB No ogHon nnm obenm nepemeHHbIM KoapduuneHT
Aaét npmbnmkéHHble 3HadYeHus. B ngeane oba koppenupyemMbix psaa
AOMMKHbI NpeacTaBnsaATb cobon aBe nocnenoBaTenibHOCTU C HecoBna-
AaloLWnUMN 3Ha4YEHNAMUN.
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B npuBeO€HHLIX B KOHLE YyKasaHuUW 3afaHusiX ropogckue nouysbl
(npun. 3, Tadbn. 1) B 6onblUEN CTENEHM NPOrpPeEBaOTCA B cepeanHe ne-
Ta (cepeanHa nionNa MMeeT HauBbICWIMIW paHr). Hambonbliee cHeroHa-
konnieHne (npun. 3, Tabn. 2 n 3) NpUXoauTCcs Ha cepeauHy AHBaps, a
HaMMeHbLUee — Ha paHHMe aaTtbl Aekabpa. CHMXeHne paHra HaumMHaeT-
CHA C cepeanHbl gHBapS, NPUYEM, MEHEE BbICOKMW paHr — B KOHUE Me-
cdua, a eleé HWKe — B ero Hadvane. [lanee paHrn uayt B ybbiBatoLLen
nocrnegoBaTenbHOCTU B deBpane M Tak OO KOHua MapTa, OocTuras
NepBOro paHra B Havane gekabps.

lNopsidok pacyéma

1) ucxogHble napbl NPU3HAKOB 3aHOCATCS B KONIOHKM 2 1 4 Tabn.
2.4; NX paHrM nponucbiBaoTcA B KomnoHkax «PaHr A» n «PaHr b»;
2) BbinonHseTcsa noacyeT pasHOCTUM Mexay paHramm «A» un «b» (ko-
noHka 6); 3) Kaxxgas pasHocTb d BO3BOAMTCS B KBagpaT (KOnoHka 7); 4)
PaccuntbiBaeTca cymma kBagpaTtoB; 5) B KoHe4YHOM ntore no opmyre
(2.5) ncuncnsaetcsa KoadPUUMEHT PAHIOBOW KOPPENALMUN I .

2.4
r,=1-6- >
N-(N°-1)’
roe N — 4ncrno KoppenupyemMbix nap npusHakos; d — pa3HOCTUN PaHroB.

[1na BblYUCIIEHUST PAHTOBOW KOppenaumn BapnaHTbl 3agaHnin nNpu-
BeAeHbl B Tabnuue 2.3 (npun. 3).

(2.5)

Tabnuuya 2.3
Homep BapuaHTa 1 2 3 4 5 6 7 8 9 (10|11 |12 | 13
Homepa L, |1, (2[5 |5 ]|5]9]9191]19(9]19/]H§9,
ctonbuos 2|1 3| 4 6 7 8 [10] 1112|113 |14 |15 16
Homep BapuaHTa 14 (15(16 | 17 | 18 |19 (20 | 21 | - - - - -
Howmepa 9,19 [(19,119,]19,(19, |19, |19, ( | | | .| .
ctonbuos 17118 | 20 | 21 [ 22 | 23| 24 | 25

lNMpumep pacyéma

PacyéT HaunHaeTcs ¢ 3anonHeHua tTaon. 2.4.

Tabnuuya 2.4

PacuyéT paHroBoro koaccdpumumeHTa Koppensaumm

Homep 3HaveHus PaHr 3Ha4veHus PaHr d (paHr «A» - 42
n/n «A» <A» «b» «Bb» paHr «b»)

1 2 3 4 S 6 7

1 100 5 98 9 -4 16

2 1233 9 90 8 1 1

3 1365 10 100 10 0 0

4 55 4 14 4 0 0

5 1225 8 88 I 1 1
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OKkoHyaHue mabin. 2.4

1 2 3 4 5 6 7
6 155 6 52 5 1 1
7 616 7 76 6 1 1
8 36 2,5 10 2,5 0 0
9 36 2,5 10 2,5 0 0
10 25 1 9 1 0 0
CyMmbl - 55 - 55 0 20

Nmes Bce MPOMEXYTOYHbIE NCHUCTIEHUA, PACCHUTBLIBAETCA I's .

r=1-6 202 - 0,88.
10-(10% -1)

Mo rpagaumn [1BopeLKOro CBs3b OLLEHMBAETCA KaK @bICOKas.

Pac4yéTt 3HauMmocTn KO3(pdUUMEHTA paHroBOW Koppensaumm Ha
Pa3fNYHbIX YPOBHSX BbIMOMHAETCHA aHanorM4yHo MCHUCNEHWUIO AN KO-
adppuumeHTa koppensunm lNupcoHa.

2.3. KoHkopaauuma KeHaenna

KoHkopOauyusi KeHOenna — 3TO HenapamMeTpUyecknin ctaTUcTu-
yecknn TecT. OBbLIMHO OH UCMNONb3yeTca ANA U3MEePEHUs cTaTUCTUYe-
CKOW CBSI3M MeXAy HecCKonbKMMK BblibOpkamun. Ecnu gnsa koppensuuu
MnpcoHa wucnonb3yeTcs OOMNOSIHUTENbHOE NPeanosioXKeHne O Hop-
ManbHOCTM BbIGOPOK, U CpaBHMBAOTCA OAHOBPEMEHHO TOJSIbLKO ABE
Koppenupyemble napbl, TO B KOHKopZdauun KeHgenna HeT npeanorsio-
XEeHus 0 Buae pacnpeneneHuin, n Konndectso BblIGOPOK HE orpaHnyn-
BaeTCs.

[MpyHUMN paHXUPOBaHMA TaKoW Xe, Kak U nNpu pacyéte koadpdu-
LMEeHTa paHroson koppensumn CnmpmeHa. KoadduumeHTt Kengenna
(W) MmoxHO paccumTaTb No cregyouien gopmyre (2.6).

_12xS
m*-(n®-n)’
rAe M — KONMYeCcTBO KOppenupyemblx pakTopoB; N — 4nucno Habnoae-
HVIVI; S - CyMMa KBaapaToB OTKINOHEHUN CYMMbI PaHroB;

(2.6)

Ho, B Hayane, BbINOSIHAETCA BCNomMoraTesnibHas Tabnvua 2.6, Ko-
TOpasi NpuBELEHA B NpMMepe pacyeTa.
OtaenbHo (popmyna (2.7)) noacumTbiBaeTCs CymMa KBagpaTos S.
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S=y (TRy- Z R

raoe Rj — paHr i-nokasarens.
BapuaHTtbl 3agaHnn gna ncumcrneHmn koadpdpuumneHta KeHgenna

npueeaeHbl B Tabnuue 2.5 (npun. 3).

(2.7)

Tabnuuya 2.5
Homep BapuaHta | 1 234|567 (8910111213
Homepa 1, |1, (2, |5 |5 (5119191911919 19129,
cTON6LOB 2, 12,13,16,|7,|6,(10,|10,(11,(13,]14,]|13, |16,
3 4 4 7 8 8 |11 112 |12 (14| 15|15 | 17
Homep Bapmnanta | 14 | 15|16 | 17 |18 | 19|20 | 21 | - - - - -
Homepa 919 (19,119,]19,]19,(19, |19,
cTOn6LOB 17,116,|20,(21,]120,|23,|23,|24,| - - - - -
18 |18 |21 2222|2425 |25
[Mpumep pacyéma
Paa npuaHakoB «A»: 950; 480; 520; 300; 1000;
Paa npnsHakos «b»: 6,6; 4,2; 3,9; 4,1; 6,3;
Paa npusHakoB «B»: 73; 75; 72; 80; 67.
TpebyeTcsa paccumtaTb TECHOTY CBA3N MeXOy HUMM.
[ns atoro ogopmngaeTca Tabnuua 2.6.
Tabnuuya 2.6
PacuéT paHroBoro koaccdpumumeHTa Koppensaumm
Howmep Pagbl Panrn
n/n A B B ' r | R | R | R | CRP
X y y4
1 300 4,1 80 1 2 5 8 64
2 950 6,6 73 4 5 3 12 144
3 520 3,9 72 3 1 2 6 36
4 480 4,2 75 2 3 4 9 81
5 1000 6,3 67 5 4 1 10 100
NT1oro - - - 15 15 15 45 425

[MogocTtasumB 3HayYeHUda B popmyny (2.7), NOSy4nMm:

45

S :425—?:425—405:20.

Toraa koaddunumeHT KoHkopgaumm Kengenna 6yaet cnegyowmm.

T 32.(5°-5) 9.120
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Bocnonb3oBaBwmnchk rpagaumen [Bopeukoro, HyXHO 3aKn4YnTb,
YTO Kakasa-NnMbo ces3b MeXay nokasatensmm omecymcemeyem.

[MpoBOAUTL pAacCYET 3HAYMMOCTU KOIP(PUUMEHTA KOHKOpOaUUun
KeHgenna Ha pasfnyHbIX YPOBHSX HET HAAOOHOCTN.

KoHTposnbHblIe BONPOCHI

1. Yrto Takoe BapuMauVOHHbLIN PAg U ero CTyNeHb?

2. HasoBuTe wWecTb OCHOBHbIX XapakTepUCTUK BapUaLMOHHOIO
psga u gante UM KpaTkue NOsICHEHUS.

3. B kakmx cnyyasix Hemnb39 MUCMNonb3oBaTb CpeaHee 3HayeHue
BapuaulnoHHOro paga onga dopmynmpoBaHms BeliBoga?

4. Kak npoBepuUTb TO, OENCTBUTENBHO N €CTb pasfnnyme Mex-
Ay OBYMSI CpeqHUMN 3HaYEHNAMN BbIDOPOK (NOSICHUTE pa3BEpPHYTO)?

5. Yto Takoe koppensauma? Kto Bnepsble paspaboTtan cnocob
€€ MCUYUCNEHUS MeXay uccnegyemMoiMm NpnsHakammn?

6. [lodAcHuTe BUAbI KOppensaumn: Npoctas U MHOXECTBEHHas,
NMHENHas 1 KPUBONMHENHAs, npamMas n obpaTHas.

7. [Ans 4yero Heo6XoOMMO BbIMUCNATL MHOEKC AeTepMuHaumum?

8. [ns 4yero npumeHseTcs t-kputepun CtbtogeHTa?

9. Kakme Kputepuun oueHKNM KOIdhdUUMEHTa KOppensaumm Bbl
3HaeTe? [NosicHnTe nogpobHOo Nby U3 HNX

10. Y10 Takoe paHXmpoBaHWE U OS5 Yero OHO NPUMeHsieTca?

11. Yro Takoe koppenaumsa CnupmeHa n koHkopgauus Kenpen-
na (ganTte NoACHeHNa aTUM MeTodam)?

Bubnuorpacduyecknin cnNcok

1.T'yceB, U.N. MogenupoBaHue akocuctem / U.WN. IN'yceB. — ApxaH-
renbck: AI'TY, 2002. - 112 c.

2.0Bopeukun, M.J1. lNpakTnyeckoe nocobme no BapruaumMoOHHOW cTaTu-
ctuke / M.J1.0Bopeukuin. — Mowkap-Ona: Mosomkckun NITU, 1961.—99
C.

3.Pokunukun, MN.®. brnonornyeckas cratuctumka / . ®. Poknukun. —
MwuHck: Bbicwl. wk., 1964. — 327 c.

4.Ceanos, H.H. BapnaunoHnHas ctatuctuka / H.H. Ceanos. — M.: Jlec-
Has NPOMBbILLSIEHHOCTb, 1977. — 176 C.

5.TwopuH, A.B. OcHOBbl BapuauMOHHON CTaTUCTUKMU B NPUMEHEHUU K
necosoactey / A.B. TiopuH. — M.; J1.: Tocnecbymunapat, 1961. — 26 c.
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MpunoxeHuns

lpunoxeHue 1

MUcxoaHble AaHHbIe ANSA BbIYUCNEHUSI CTaTUCTUYECKUX NOKa3aTernen
BapuvnaulmMoHHOro psaga

1 2 3 4 5 6 7 8 9 10 11 12 13
133 | 120 | 12,7 | 134 | 151 | 12,7 | 11,1 | 109 | 204 | 131 | 27,5 | 251 | 155
12,2 | 125 | 138 | 157 | 148 | 142 | 20,2 | 109 | 20,8 | 10,4 | 152 | 18,5 | 175
95 | 235 | 145 | 303 | 13,7 | 151 | 163 | 160 | 182 | 6,0 | 216 | 160 | 89
12,2 | 140 | 158 | 18,7 | 119 | 182 | 162 | 11,4 | 105 | 95 | 244 | 12,7 | 115
14,7 | 122 | 195 | 221 | 11,8 | 251 | 16,7 | 130 | 16,2 | 136 | 21,4 | 148 | 7,2
206 | 142 | 71 | 21,3209 | 136 | 93 | 151 | 87 60 | 213 | 153 | 75
132 | 195 | 115 | 196 | 11,2 | 238 | 154 | 119 | 132 | 105 | 215 | 194 | 7,6
221 | 154 | 152 | 295 | 80 | 262 | 94 | 124 | 106 | 125 | 170 | 161 | 7.8
16,0 | 198 | 204 | 241 | 85 | 156 | 100 | 124 | 6,2 | 154 | 21,3 | 135 | 7,8
16,0 | 80 | 195 | 240 | 115 | 280 | 82 | 250 | 91 | 18,2 | 293 | 145 | 8.2
151 | 128 | 123 | 168 | 71 | 176 | 88 | 141 | 97 95 | 22,7 | 134 | 85
17,8 | 22,2 | 155 | 198 | 138 | 29,7 | 109 | 104 | 80 | 131 | 231 | 174 | 9,2
/75 | 125|175 | 26,8 | 104 | 224 | 206 | 104 | 126 | 140 | 164 | 176 | 12,7
143 | 161 | 89 | 276 | 7,2 | 235 | 838 85 | 115 | 71 | 276 | 152 | 13,8
153 | 145 | 115 | 24,7 | 163 | 20,8 | 13,2 | 133 | 9,2 75 | 274 | 115 | 145
131 | 131 | 72 | 295 | 113 | 252 | 113 | 212 | 6,9 7,3 | 275 | 124 | 158
/75 | 151 | 75 | 205|112 | 270 | 115 | 17,2 | 105 | 21,3 | 18,0 | 242 | 195
123 | 108 | 76 | 221 | 7,2 | 299 | 216 | 115 | 6,2 80 | 20,7 | 175 | 71
115|120 | 78 | 184 | 103 | 140 | 147 | 142 | 101 | 75 | 155 | 13,2 | 115
11,2 | 180 | 78 | 229|169 | 233 | 215 | 242 | 85 | 13,7 | 151 | 10,2 | 15,2
109 | 135 | 82 | 135 | 175 | 133 | 159 | 208 | 88 | 11,6 | 16,7 | 124 | 204
114 | 118 | 85 | 225 | 113 | 143 | 123 | 175 | 8,6 9,7 | 236 | 105 | 19,5
143 | 13,7 | 92 | 202 | 154 | 148 | 239 | 242 | 75 | 130 | 26,0 | 183 | 123
159 | 228 | 96 | 236 | 19,7 | 246 | 16,6 | 256 | 6,0 55 | 234 | 148 | 12,0
122 1 151 | 98 | 168 | 65 | 164 | 17,8 | 222 | 55 9,7 | 166 | 325 | 125
188 | 17,8 | 115 | 205 | 146 | 235 | 170 | 148 | 95 52 | 20,2 | 252 | 12,5
16,2 | 262 | 116 | 193 | 81 | 206 | 104 | 111 | 172 | 7,8 | 26,5 | 189 | 16,1
253 | 120 | 128 | 285 | 11,2 | 194 | 123 | 257 | 85 | 12,1 | 131 | 255 | 14,5
21,3 | 152 | 129 | 321 | 115 | 17,7 | 20,2 | 275 | 106 | 91 | 181 | 110 | 131
27,1 1 11,8 | 140 | 255 | 65 | 198 | 155 | 205 | 12,2 | 12,1 | 220 | 143 | 151
24,7 1 192 | 140 | 240 | 143 | 29,7 | 121 | 280 | 85 6,5 | 210 | 135 | 10,8
21,2 | 11,7 | 145 | 248 | 96 | 242 | 255 | 221 | 75 | 38,2 | 26,0 | 116 | 12,0
191 | 154 | 145 | 22,1 | 13,7 | 245 | 18,7 | 225 | 132 | 26,2 | 192 | 6,1 | 18,0
178 | 112 | 145 | 152 | 95 | 253 | 109 | 245 | 55 | 27,1 | 165 | 65 | 135
26,3 | 115 | 145 | 154 | 10,7 | 255 | 176 | 215 | 145 | 274 | 192 | 54 | 118
216 | 213 | 145 | 251 | 122 | 263 | 179 | 28,0 | 179 | 190 | 179 | 59 | 137
315|108 | 152 | 235 | 21,1 | 30,2 | 17,1 | 22,6 | 134 | 294 | 140 | 70 | 22,8
120 | 13,7 | 16,0 | 245 | 155 | 7,7 | 147 | 245 | 135 | 296 | 248 | 109 | 151
242 1 173 | 160 | 33,7 | 63 | 100 | 119 | 199 | 131 | 29,7 | 158 | 7,9 | 178
232 | 99 |162 | 275 | 156 | 10,2 | 16,5 | 27,2 | 134 | 240 | 115 | 12,0 | 26,2
208 | 91 | 16,7/ | 206 | 185 | 105 | 85 | 190 | 95 | 280 | 140 | 7,3 | 120
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OkoHyaHue npun. 1

14 15 16 17 18 19 | 20 | 21 | 22 23 | 24 | 25 | 26

28,0 | 145|256 | 23,6 | 219 | 224 | 241|244 | 21,1 | 20,4 | 22,3 | 19,8 | 22,2

28,5 14,7 | 27,4 | 24,7 | 22,0 | 23,2 | 245 | 245|215 | 21,2 | 22,4 | 20,0 | 23,1

294 | 156 | 99 | 251 225|241 251|251 |225|216|235|208]| 9,0

30,2 | 17,0 | 25,5 | 26,6 | 23,4 | 25,2 | 26,9 | 25,5 | 23,7 | 22,0 | 24,0 | 21,2 | 15,4

34,2 | 20,2 | 126 | 28,4 | 240 | 25,8 | 18,8 | 26,6 | 9,6 | 20,2 | 259 | 22,0 | 12,1

16,7 | 23,9 | 145|108 | 24,4 | 11,7 | 215 | 279 | 80 | 135 | 84 | 24,1 | 18,7

190 | 85 | 12,2 | 195 | 14,2 | 151 | 159 | 14,1 | 12,4 | 11,6 | 16,7 | 14,5 | 15,4

23,2 (10,2 (175|212 | 17,2 | 192|194 | 20,0 | 154 | 146 | 185 | 16,5 | 12,1

26,2 11,6 | 22,1 | 21,7 | 18,2 | 204 | 22,1 | 22,4 | 18,0 | 17,6 | 20,3 | 17,9 | 15,3

27,7 | 14,3 | 25,0 | 23,4 | 21,5 | 22,4 | 24,1 | 24,1 | 20,3 | 20,3 | 22,0 | 19,6 | 22,2

28,0 | 145 | 25,7 | 23,6 | 22,0 | 22,6 | 24,1 | 24,5 | 21,2 | 20,5 | 22,3 | 19,9 | 22,4

285 (14,9 | 275|248 | 220|236 | 245|245 | 21,7 | 21,2 | 23,1 | 20,4 | 13,5

29,7 | 16,5 | 23,2 | 26,0 | 23,2 | 24,7 | 26,5 | 25,1 | 23,1 | 21,9 | 23,8 | 21,1 | 11,4

31,2176 | 20,3 | 26,8 | 23,7 | 25,4 | 26,9 | 25,8 | 24,0 | 23,0 | 24,6 | 21,5 | 185

32,8 | 18,7 | 28,0 | 28,0 | 23,9 | 25,7 | 18,5 | 26,4 | 13,0 | 23,5 | 25,8 | 21,9 | 20,3

16,0 | 20,6 | 31,5 | 30,3 | 24,1 | 26,0 | 195 | 275 | 17,4 | 159 | 189 | 223 | 9,1

16,2 | 216 | 17,5 | 21,3 | 243 | 19,2 | 21,2 | 27,5 | 14,7 | 18,1 | 20,0 | 24,0 | 14,3

2701|123 | 226 | 22,7 | 193 | 20,9 | 23,1 | 23,1 | 18,7 | 185 | 21,2 | 19,1 | 9,0

271|123 | 242 | 22,7 | 193 | 209 | 233 | 23,4 | 19,1 | 18,6 | 21,3 | 19,2 | 14,6

27,1 12,4 | 242 | 22,8 | 196 | 21,4 | 23,6 | 23,5 | 19,2 | 199|214 | 193 | 7,5

275|135 |24,6 | 234 | 21,4 | 22,2 | 239 | 240|195 | 20,0 | 21,8 | 19,6 | 11,2

29,6 | 159 | 9,1 | 254 | 225|241 | 255 | 251|231 21,7 | 23,7 | 208 | 9,9

245|110 205|215 17,7195 | 208|215 | 16,5 | 16,2 | 19,4 | 16,9 | 16,3

30,5 17,1 | 23,2 | 26,6 | 23,7 | 253 | 26,9 | 25,6 | 23,9 | 225 | 24,4 | 21,4 | 14,9

38,2 | 20,6 | 20,2292 240|260 |193 | 271|120 | 11,4 | 19,3 | 22,2 | 16,5

194 | 88 | 12,4 | 195|145 | 152 | 16,6 | 149 | 125 | 11,6 | 16,8 | 15,1 | 13,4

268|119 | 22,2 | 22,0 | 184 | 20,4 | 22,1 | 23,1 | 18,5 | 18,0 | 20,5 | 18,0 | 15,2

195 88 | 12,8 | 19,6 | 15,7 | 16,4 | 17,4 | 15,5 | 13,1 | 12,3 | 16,8 | 15,1 | 16,0

2291 99 | 155|205 168 | 19,1 | 19,0 | 20,0 | 15,1 | 140 | 18,2 | 16,1 | 95

23,0 |100 171|205 17,2 | 19,1 | 19,2 | 20,0 | 15,3 | 14,1 | 18,3 | 16,2 | 15,3

236|104 190|213 |17,4| 19,2 | 19,5 | 20,1 | 155 | 15,1 | 18,8 | 16,5 | 9,7

240109199 | 21,3 |1/75|193 | 195 | 21,2 | 15,7 | 15,5 | 19,2 | 16,7 | 13,4

270119 | 224|220 |185| 205|224 | 23,1 | 185|183 | 21,1 | 18,4 | 17,9
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lpunoxxeHue 2

McxoaHble fgaHHbIe Ans pac4éToB nokKasaTesien BapuaLMoOHHOro psaa
Mariou BbIOOpKU U KoahcpunumeHTa Koppenaumm

(JIMCTBEHHUYHMKM KOXXHOW HYacTn LeHTpanbHon Cubnpu.
Mpunbankanbe. PasHoTpasBHbIn TUN. Il knacc 6oHnTeTa)

© 3anac putomaccesl, T/ra
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1 2 3 4 5 6 7 8 9 10
10 18,83 | 13,7 2,8 55 9,6 28,8 2,6 1,1 325
20 6,01 39,7 6,6 6,9 13,4 | 60,0 5,0 1,2| 66,2
30 3,22 66,9 9,8 7,3 15,3 | 89,5 6,7 1,0| 97,2
40 3,16 93,3 12,7 7,5 16,4 |117,2 7,3 0,8 125,3
50 1,62 | 119,6 15,5 8,3 18,7 | 146,6 10,6 1,0 | 158,2
60 1,30 | 1451 18,0 8,6 20,2 | 173,9 12,5 1,0| 187,4
70 1,06 | 164,6 19,9 8,6 21,4 | 194,6 13,9 1,0 | 209,6
80 0,95 | 1825 21,6 8,6 22,5 | 213,6 14,9 1,1 | 2295
90 0,76 | 196,7 22,9 8,5 23,6 | 228,8 16,4 1,2 | 246,3
100 0,65 | 209,2 24,0 8,3 245 | 242,0 17,3 1,2 | 260,5
110 0,58 | 219,7 24,9 8,1 25,4 | 253,2 18,2 1,3 | 272,7
120 0,52 | 228,6 25,7 8,0 26,1 | 262,7 19,0 1,4 | 283,1
130 0,48 | 237,0 26,4 7,8 26,9 | 271,7 19,8 1,5| 293,0
140 0,44 | 244,4 27,1 7,7 27,7 | 279,8 20,4 1,6 | 301,8
150 0,41 | 250,2 27,6 7,5 28,4 | 286,1 21,0 1,7 | 308,8
160 0,37 | 255,1 28,0 7,3 29,1 | 2915 21,4 1,8 314,7
170 0,35 | 258,9 28,3 7,1 29,8 | 295,8 21,8 2,0 | 3195
180 0,32 | 262,2 28,6 6,9 30,5 | 299,6 22,1 2,1 | 323,8
190 0,30 | 265,6 28,9 6,7 31,2 | 3035 22,5 2,2 | 328,2
200 0,28 | 268,4 29,1 6,5 31,9 |306,8 22,7 2,41 331,9
210 0,26 | 271,2 29,4 6,4 32,6 |310,2 23,0 2,5| 335,7
220 0,23 | 272,6 29,5 6,1 33,6 |312,3 22,9 2,8 | 338,0
230 0,22 | 273,9 29,6 59 34,3 |314,1 23,0 3,0 | 340,1
240 0,20 | 2751 29,7 57 35,0 |315,8 23,1 3,1| 342,1
250 0,19 | 276,4 29,8 5,6 35,6 |317,6 23,3 3,3 | 344,2
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lMpodosmxeHue npurn. 2

JINCTBEHHUYHUKM HOXKHOM YacTu LeHTpanbHon Cmnbupu.
Mpubankanoe. bpyCHMYHLIM TUN. Il KNacc boHuTeTa

3anac putomaccel, T/ra
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11 12 13 14 15 16 17 18 19 20
10 2%’2 10,3 23 | 47 | 8,6 23,6 2,2 1,8 27,6
20 7,33 29,2 51 | 5,9 | 10,7 | 45,8 4,3 1,3 51,4
30 4,11 52,3 8,1 | 6,6 | 12,7 | 71,6 6,1 1,1 78,8
40 2,86 75,5 10,8 | 7,2 | 146 | 97,3 8,0 1,1 | 106,4
50 2,08 97,3 132 | 7,6 | 16,0 | 120,9 9,7 1,1 | 1317
60 1,68 118,6 15,4 | 8,0 | 17,4 | 144,0 11,6 1,1 | 156,7
70 1,45 135,9 17,1 | 8,2 | 18,3 | 1624 13,0 1,1 | 1764
80 1,22 151,8 18,7 | 8,3 | 19,5 | 179,6 14,5 1,2 195,2
90 1,07 164,6 199 | 8,2 | 20,2 | 193,0 15,6 1,2 | 209,8
100 0,95 1749 209 | 8,2 | 21,0 | 204,1 16,7 1,3 | 2220
110 0,86 183,7 21,7 | 8,0 | 21,6 | 213,3 17,6 1,4 | 2323
120 0,79 190,0 223 | 7,9 | 22,2 | 220,1 18,4 15 | 2399
130 0,73 195,8 228 | 7,7 | 22,6 | 226,1 19,1 15 | 246,8
140 0,68 201,0 23,2 | 7,6 | 23,2 | 231,8 19,7 1,6 | 253,1
150 0,62 205,3 236 | 7,4 | 23,8 | 236,5 20,3 1,7 | 258,5
160 0,57 208,1 239 | 7,2 | 24,3 | 239,6 20,6 1,9 |262,0
170 0,53 210,3 24,1 | 6,9 | 24,7 | 2419 20,9 2,0 | 264,8
180 0,49 2125 24,3 | 6,8 | 25,3 | 244,6 21,2 2,1 | 2679
190 0,46 2147 245 | 6,6 | 25,8 | 247,1 21,6 2,3 | 271,0
200 0,43 216,4 246 | 6,4 | 26,3 | 249,1 21,8 24 | 273,3
210 0,41 217,7 24,7 | 6,2 | 26,8 | 250,7 22,0 2,6 | 275,3
220 0,39 218,8 248 | 6,1 | 27,3 | 252,2 22,2 28 |277,1
230 0,37 220,0 25,0 | 5,9 | 27,8 | 253,7 22,4 29 | 279,0
240 0,35 221,2 25,1 | 5,8 | 28,3 | 255,3 22,6 3,1 |281,0
250 0,33 222,3 25,2 | 5,7 | 28,8 | 256,8 22,8 3,2 | 2828
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HopmanbHble cocHsiku JInTebl. la knacc boHuTeTa

OkoHYyaHue npun. 2
CkaHanHaBcko-Pycckas npoBMHUMS, XBOMHO-LLUMPOKOMNCTBEHHbIE Neca.

3anac putomaccesl, T/ra
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21 22 23 24 25 26 27 28 29 30
10 9,77 16,9 2,9 49 49 26,7 54 25 34,6
15 6,00 44 8 5,6 6,7 9,1 60,6 13,9 2,6 77,1
20 3,85 70,5 7,3 6,9 11,4 88,8 21,0 25 112.3
25 2,77 97,5 8,9 7,1 13,5 | 118,1 28,3 2,7 149.1
30 2,07 | 123,0 | 10,2 7,2 15,3 | 145,5 34,9 2.9 183,2
35 1,64 | 146,1 | 11,3 7,2 16,8 | 170,1 40,9 3,0 214,0
40 1,34 | 167,7 | 12,2 7,2 18,2 | 193,1 46,4 3,2 242.8
45 1,13 | 187,4 | 13,0 7,2 19,3 | 213,9 51,3 3,4 268,6
50 0,98 | 206,2 | 13,7 7,2 20,3 | 233,7 55,9 3,6 293,2
55 0,86 | 222,2 | 14,3 7,1 21,1 | 250,4 59,8 3,7 314,0
60 0,76 | 237,8 | 14,8 7,1 22,0 | 266,9 63,7 3,9 334,6
65 0,68 | 252,2 | 15,3 7,1 22,9 | 282,2 67,3 4.1 353,6
70 0,62 | 2645 | 15,7 7,0 23,5 | 295,0 70,3 4.3 369,7
75 0,57 | 275,121 | 16,0 7,0 241 | 306,2 73,0 45 383,7
80 0,53 | 286,6 | 16,4 7,0 24,7 | 318,3 75,8 47 398,8
85 0,50 | 294,3 | 16,6 6,9 25,1 | 326,3 77,7 49 408,9
90 0,47 | 303,7 | 16,9 6,9 25,8 | 336,4 80,3 51 421.8
95 0,44 | 3109 | 17,1 6,9 26,2 | 344,0 82,2 5,3 431.,4
100 0,42 | 317,7 | 17,3 6,8 26,6 | 351,1 84,0 55 440,6
105 0,40 | 3254 | 17,5 6,8 27,1 | 359,3 86,0 57 451,0
100 0,38 | 330,5 | 17,6 6,8 27,4 | 364,7 87,3 5,9 457.8
115 0,36 | 334,7 | 17,7 6,7 27,8 | 369,2 88,6 6,1 463,9
120 0,35 | 340,2 | 17,9 6,7 28,1 | 375,0 90,0 6,3 471,3
125 0,34 | 346,21 | 18,1 6,7 28,4 | 381,2 91,4 6,5 479,0
130 0,33 | 3499 | 18,1 6,6 28,5 | 385,0 92,1 6,6 483,7
135 0,32 | 356,2 | 18,3 6,6 28,8 | 391,6 93,7 6,9 4921
140 0,31 | 3595 | 18,4 6,5 29,0 | 395,0 945 7,0 496,6
145 0,30 | 364,121 | 18,5 6,5 29,3 | 399,9 95,6 7,2 502,7
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150

| 0,29 | 368,3 | 186 | 65 | 29,5 | 4043 |

96,5

| 74

| 508,2 |

lNMpunoxeHue 3

UcxoaHble AaHHbIe ANs onpeaerieHMsa paHroBon Koppensauum
M KoHKopaauumn KeHgenna

TemMnepaTypHble YyCNOBUS NOYB
(HacbInHble, cnabo rymycupoBaHHble, CPpeAHEMOLLHbIE)

TemnepaTtypa no4sbl TemnepaTtypa no4sbl

OHn (°C) Ha rnyGuHe, cm OHn (°C) Ha rnyGuHe, cm

HabnogeHun 5 10 15 HabnogeHun 5 10 15

1 2 3 4 5 6 7 8

15 mas 8,5 8,1 7,3 15 nionga 20,5 19,9 19,1
18 magq 14,1 12,1 11,8 28 nions 24,0 22,0 19,0
23 mas 14,3 14,0 14,0 04 asr. 25,1 24,5 23,8
29 mas 10,1 9,8 9,8 15 asr. 18,0 17,1 16,9
05 nioHs 10,5 8,5 8,1 30 asr. 14,0 13,0 13,0
11 voHsa 7,0 6,8 6,8 05 ceHT. 13,0 12,8 12,4
21 noHA 12,0 10,8 10,0 10 ceHr. 9,1 8,7 8,0
30 noH4A 15,0 14,0 13,4 15 ceHr. 9,0 8,0 8,0
10 nions 21,0 19,3 17,2 20 ceHT. 5,0 4,2 3,8
25 ceHT. 3,0 2,1 2,0

[aHHble HabnaeHNn 3a CHEXHbIM MOKPOBOM
Ha NMNOCTOAHHbLIX CHETOMEPHbLIX KBaApaTax B COCHAKE MLUMCTOM
1974...1975 1975...1976 1976...1977

JaTta h, V, S, h, V, S, h, V, S,
3amepa cM MM r/cm3 cM MM r/cm3 cM MM r/cm3

9 10 11 12 13 14 15 16 17 18
10 pex. 6 11 0,18 25 35 0,17 27 67 0,25
20 fek. 6 9 0,15 34 58 0,17 22 55 0,25
30 gek. 13 20 0,15 47 94 0,20 31 68 0,22
10 aHB. 26 42 0,16 47 94 0,20 30 60 0,20
20 aHB. 34 65 0,19 53 114 0,22 36 76 0,21
30 gHB. 36 72 0,20 53 118 0,23 38 76 0,20
10 cbeBp. 41 82 0,20 59 142 0,24 43 90 0,21
20 hesp. 46 92 0,20 59 142 0,24 45 90 0,20
28 goeBp. 47 108 0,23 68 150 0,22 45 95 0,21
10 mapTta 44 97 0,22 64 134 0,21 51 112 0,22
20 mapTa 30 84 0,28 60 132 0,22 40 104 0,26
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3imaprta | 25 | 82 | 033 | 57 | 125 | 022 | 34 | 8 | 025 |
OkoHyaHue npun. 3
1977...1978 1978...1979
JaTta
3amepa h, cm V, MM S, rlem® h, cm V, MM S, rlem®
19 20 21 22 23 24 25

10 pex. 8 13 0,16 14 18 0,13

20 nex. 16 21 0,13 23 34 0,15

30 faek. 23 32 0,14 34 48 0,14

10 sHB. 29 43 0,15 33 46 0,14

20 sHB. 29 52 0,18 38 61 0,16

30 sHB. 31 53 0,17 44 70 0,16

10 chesp. 29 55 0,19 58 75 0,13
20 cheBp. 46 69 0,15 55 104 0,19
28 chesp. 45 76 0,17 56 95 0,17
10 mapTa 49 93 0,19 48 96 0,20
20 mapTa 38 68 0,18 55 116 0,21
31 mapTa 17 53 0,31 39 105 0,27
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lMpunoxeHue 4

CtaHpgapTHble 3Ha4YeHus Kputepusa CTbloaeHTa

E{ YpoBeHb 3HAYNMOCTH E{ YpoBeHb 3HAYMMOCTH

S Npy BEPOATHOCTH S npv BEPOATHOCTU

2 6e3oLunboyHoro e 6e3oLunboyHoro

)‘; 3aKI0YeEHNa p )‘; 3aKII0YEHNa p

2 2

[} [}

@ @

3 3

g 05|01 | 005 | 0,01 |0,001 g 05 | 01 |0,05|0,01 0,001
5 5

1 1,00 | 6,31 | 12,71 | 63,66 - 26 0,68 |1,71|206|278| 3,71
2 0,82 1292 | 430 | 9,92 | 31,60 27 0,68 1,70 | 2,05| 2,77 | 3,69
3 0,76 | 2,35 | 3,18 | 5,84 | 12,94 28 0,68 1,70 | 205|276 | 3,67
4 0,74 | 2,13 | 2,78 | 4,60 | 8,61 29 0,68 1,70 |2,05|2,76 | 3,66
5 0,732,022 | 257 | 403 | 6,86 30 0,68 1,70 | 2,04 |2,75| 3,65
6 0,72 1194 | 245 | 3,71 | 5,96 35 0,68 1,69 |203|272| 3,59
7 0,71 /1189| 2,36 | 3,50 | 541 40 0,68 168202270 3,55
8 0,71/186| 2,31 | 3,36 | 504 45 0,68 168 |201|269| 3,52
9 0,70 11,83 | 2,26 | 3,25 | 4,78 50 0,68 168201268 3,50
10 0,70 181 | 2,23 | 3,17 | 4,59 55 0,68 1,67 |2,00|267| 3,48
11 0,70 1,80 | 2,20 | 3,11 | 4,44 60 0,68 1,67 |2,00| 266 | 3,46
12 0,70 1,78 | 2,18 | 3,06 | 4,32 70 0,68 167|199 |265]| 3,44
13 069|177 | 2,16 | 3,01 | 4,22 80 0,68 166|199 |264| 3,42
14 069|176 | 2,14 | 298 | 4,14 90 0,68 166|199 |263| 3,40
15 069 |175| 2,13 | 2,95 | 4,07 100 |0,68|1,66|1,98|2,62]| 3,39
16 069 |175| 2,12 | 292 | 4,02 120 |0,68|1,66|1,98]|262]| 3,37
17 069 |175| 2,11 | 290 | 3,96 o0 0,67 164|196 |258| 3,29
18 069 |173| 2,10 | 2,88 | 3,92
19 069 |173| 209 | 2,86 | 3,88
20 069|172 | 209 | 284 | 3,85
21 069 |172| 208 | 2,83 | 3,82
22 069|172 2,07 | 2,82 | 3,79
23 0,68 |1,71| 207 | 2,81 | 3,77
24 068|171 | 206 | 280 | 3,74
25 068|171 | 206 | 2,79 | 3,72
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lNMpunoxeHue 5

3agaum ansa vHaAMBMAyanbHOU NpopaboTKu

BAPWAHT Ne1

1. AHanusnpytotcs aaHHble no 100 npegnpusatnam. beina ycraHosne-
Ha CBA3b MeXay cnagom npousBoacTBa U ywepbom, HaHECEHHbBIM OKpYXa-
towen cpene. KoapdpuumeHT koppenaumm paseH -0,160. Ha ypoBHe 3Hauu-
mocTun 0,05 oueHuTe cuTyaumo U caenanTte BbiBOAbI.

2. ObcneposaHbl gepeBbda enn Ha 19 npobax. Mexay ypoBHeEM Mo-
BpeXOeHnss XBOM U MECTOM npouspactaHus bbin1 paccinTaH BblIGOPOYHbIN
koadpbpumumeHT koppenauun Cnvpmena (-0,920) pnepeBbeB. Ha ypoBHe 3Ha-
yumocTun 0,01 oueHUTb CUTyauuto U caenaTb BbIBOAbI.

3. Cneumanuctammn gByx 3aBogoB 6bIf0 npopaHxmnpoBaHo 11 dakTo-
POB, BIIMSIOLINX HA XO4 TEXHOMOMMYEeCKoro npoLecca O4YNUCTKM CTOYHbIX BOA.
B pesynbTate nonyyeHbl ABe NocrnegoBaTenbHOCTU PAHIOB.

[MepBbit cneumanuct: 12314 |5|6|7]18]9|10| 11

BTopon cneuynanuct: 1|2[3]15|4|9|8|11]|6|7|10

Onpegenute, cornacyroTcs M MHEHUST CNeLnanmncToB passinyHbIX
npeanpusaTun.

BAPUAHT Ne2

1. Ha 44 nyHktax mapwpyTta Obinu B3ATbl NpOObl FPYHTOBLIX BOL.
YCcTaHOBNEHO cHmwkeHne pH no mepe yganeHus oT nonmroHa TBépabixX Obl-
ToBbIXx oTX0o4oB (TBO). KoadbdumumeHT koppensumm coctasun -0,440. Ha
BblIOpaHHOM YpOBHE 3HAYMMOCTW onpeaennTe, 3aBUCUT JIM KUCIOTHOCTb
noys oT yaanéHHocTtu nonuroHa TbO? Coenante BbIBOAbI.

2. bbinn onpoweHsbl xutenu 10 oOMOB B pasHbIX panoHax ropopa.
YCcTaHOBNEHa paHroBas KoppensiuMoHHasi CBA3b Mexay Onmn3ocTbio goma K
LEHTPY U OLEHKOM XMUTeneM goMa 3KONOorm4yeckoro coctosHua ropoga. Bol-
BOpPOYHbIN KOI(PDUUMEHT paHroBon koppensumm CnupmeHa cocTaBun —
0,430. Ha yposHe 3HauumoctTn 0,05 onpepenuTe, CyllecTByeT NU CBA3b
MeXay HeraTMBHbIM BOCMPUATMEM ropoa U MecTtoxutenoctsom. Caenanrte
BbIBOAbI.

3. Tpema akcneptamun 6b1110 oueHeHo npeanpuatne no 10 nokasate-
nam. B koHe4YHOM nTore nonyyeHbl TpU NOCregoBaTeNlbHOCTU PaHIOB:

MepBbint akcnepT: 1|2 |3|6|5]4|7|8]9]10

BTopon akcnept: 3|10|7]12|5|8|6]9|1|4

Tpetuin akcnepT: 61231914 |7|5]10|8

YcraHoBuUTE, cornacyrTcsa M MHEHUA 3KCNepTOB.

BAPWAHT Ne3
1. OTobpann 45 npob Bo3ayxa. YCTaHOBUIIM 0OpaTHYO CBA3b (KO9g-
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duumeHT Koppensaummn -0,730) mexay YPOBHEM 3arpA3HEHUA aTMOCHEPHOro
BO34yXa M paccTosHMeM OT TennoanektpoueHTpanu (TAU). Ha ypoBHe 3Ha-
yumocTtn 0,05 pante oueHky BnuaHuMa TOL| Ha 3arpsis3HeHMe aTMOCHEPHOro
Bo3ayxa. CoenanTte BbIBOAbI.

2. B pesynbTtaTe obcnepnoBaHusa paboTtHukoB 11 6purag npeanpusatmg
ObINK Nony4YeHbl criegyowmne aHHble: MexXay PUCKOM NpodyeCCUOHanbHbIX
3aboneBaHun 1 ycrnoBnaMmM Tpyda CyLEeCTBYET paHroBasi KoppensunoHHas
cBA3b ¢ KoadpdpumumnmeHTtom CnupmeHa -0,510. Ha BbibpaHHOM ypOBHE 3HA4un-
MOCTW OLIEHUTE, CYLLEeCTBYET NN CBSA3b MEXAY YCNoBUAMM Tpyda U PUCKOM
npodreccmnoHanbHblx 3aboneBaHnn. CaenanTe BbIBOAbI.

3. ecatb npeanpuatnin 6uim nposepeHbl akcneptammn C.M. OpTamo-
HoBbIM U .. HukncopoBbiM. Yiepd, HaHEeCEHHbIN OKpyXatolen cpene,
Oblf1 OUeHeH UMK No cTo BarbHOM LKane.

Homep npeanpuatma 1,234 |56 |7]8]910
C.M. OpTtamoHoB 95/90|86|84|75|70|62|60|57]|50
N.N. Hukndpopos 92193(83|80|55|60(45|72|62|70

YcTtaHoBUTE, cornacoBaHbl I MHEHUSA JKCIMepTOB.

BAPVAHT N4

1. AHanuaupyoTca gaHHble no 17 nyHktam oTbopa npob Boabl. Co-
aepxaHne HedTU B HUX KOpPPENupyeTcs C pacCTosiHueM oT HedpTebasbl C
koappuumentom 0,540. Ha ypoBHe 3HadmmocTtn 0,05 coenanTe BbIBOObI O
TECHOTe CBA3WN MexXay coaepxaHnem HedTn B npobax BoAbl U pacCTOSAHUEM
0o HedTebasbl.

2. Ha 15 nyHKTax B parOHe CTaHLMn BOAOOYUCTKM Bbinn obcrnefoBaHb!
MarbKuU OKyHS. BbluncneH BbIGOPOUHbIA KO3 PUUMEHT paHroBon Koppens-
uun Cnmpmena (-0,540) mexagy aHOMannaMn B pasBuTUM U MeCTOODUTaHU-
eM MarnbkoB. TpebyeTcs NnpoBepuUTb, ABNAETCS N 3HAYMMOW paHroBas Kop-
pensuMoHHas CBA3b MeXay aHoOManusMm pasBuUTUS U MecToobuTaHuem
MarnbKoB. YpOBEHb 3HAYMMOCTU BblIOpaTb camocTtoaTesnibHo. Caenante Bbl-
BOAbI.

3. Tpn onbITHLIX crieumnanucTa oueHunu npeanpuatne no 10 nokasa-
Tenam v NonyyYunu Tpu nocnegoBaTenbHOCTU PaHIOB.

MepBbi akcnepT: 2|13 [4|5(6|7|8[10]9

BTopon akcnept: 3|7|10|2|8|5|6|9|1|4

TpeTuit akcnepT: 6|2 [1]3]9]4|5|7 (810

CornacytTcs I MHEHUS 9KCNepToB?

BAPUAHT Ne5
1. Ananusupytotca gaHHble no 100 npegnpusatnam. YcTaHOBNeHa
CBA3b MeXay cnagom npomsBoAcTBa U yepboM, NPUYMHEHHBIM OKpYXato-
wen cpepe. KoadpdpuumeHt koppensaummn -0,260. Ha ypoBHE 3HA4YMMOCTU
0,05 oueHute cutyauuto. Caenante BbIBOAbI.
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2. ObcnegoBaHbl enn Ha 24 npobHbix nnowagsx. BelamncneH Bblbo-
POYHbIN KO3IhPULMeHT koppenauun CnnpmeHa (0,820) mexay ypoBHEM Mo-
BPEXOEHNA XBOM U MECTOM MnpouspactaHua gepesbeB. Ha ypoBHe 3Hauu-
mMocTuh 0,1 oLeHuTe cuTyaumo u caenanTte BolBOAbI.

3. 3aBncnMocTb 6anbHOM OLLEHKN MPOEKTOB MO O3€NEHEHUD TEPPUTO-
pun (A) n ctoumoctn pabot no peanusaumm npoekta (B) npencrasneHa
cnegyoLlen nocnegoBaTenbHOCThHO:

Homep npoekta 11/2/3/(4 |56 |7 |8 ]9 |10
OueHka 1 /55|26 3|1 |4
CtonmocTtb paboThl 1543 |7 3|2 |4 |56

YcTaHoBUTE, eCTb N B3aMMOCBS3b MeXy OLIeHKOW paboTbl U eé cTo-
MMOCTbIO.

BAPUAHT Ne6

1. B peke 6bino otobpaHo 100 npo6 Boabl. KoHueHTpaumsa deHona
ybblBaeT B 3aBUCMMOCTM OT PaCCTOSHUSA 0O OYMCTHBIX COOPYXEHUN npea-
npuatua ¢ koagpdumuneHtom koppensaumn -0,800. Ha ypoBHe 3HadnmocTu
0,01 oueHnTe cuTyauuto u caenanTe BoblBOObI.

2. ObcnenoBaHbl gepeBbsa COocHbl Ha 11 NpoBHbLIX nNnowaaax oT noa-
HOXMWS 40 BepPLUMHbI ropbl. BeluncneH BbI6OpOYHbIN KOS PULNEHT paHroBon
koppenaumum CnmpmeHa (0,820) mexay noBpexaeHMEM XBOW OEPEBLEB U
BblCOTOM Npobbl Hag ypoBHeM Mop4d. Ha ypoBHe 3HaumumocTn 0,01 onpegae-
nuTe, CriydanHoO UNu He CrnyyYyanHo NoBpeXaeHue XBou, T.e. caenamnTe BbiBO[,
O Hanu4nn UM OTCYTCTBMN 3aBUCUMOCTU NOBPEXOEHNS XBOU COCHOBBIX Ae-
peBbLEB OT BbICOThl UX CTOSIHUS Hag, YPOBHEM MOPS.

3. Okcneptamu MBaHoBbiM C.U., Kygpswosbim C.C. n JlemexoBbim
O.A. 6bino oueHeHo npegnpusitne no 10 nokasatensm. Vimm 6binu nonyde-
Hbl TPY NOCneoBaTesIbHOCTU PAHIoB:

MBaHos C.M.: 1|2|3|4|5(6|7|8]9]10

Kyopsiwos C.C.: 3|97 (2|8|5]10(6]1]4

Nemexos O.A: 6[10[1[3]9|4|5|7|2|8

YcraHoBuUTE, cornacyrTcsa i MHEHUA 3KCNepTOB.

BAPUAHT Ne7

1. beino obcneposaHo 100 3aBogoB. Okasanocb YTO )akTopbl, BNUS-
oLMe Ha X0 TEXHOSIOMMYECKOro npouecca OYMUCTKN CTOYHbIX BOA, KOoppenu-
pytotca ¢ koadduuymeHtom -0,830. Ha BbIOpaHHOM YypOBHE 3HAYMMOCTU
onpenenuTe Hanumyme (MnNu OTCYTCTBME) CBA3U MeXay dhakTopamum.

2. Obcneposanu 45 opraHM3mMoB B Npydax-HakoONUTENSAX CTOYHbIX BOA.
Bblumncnvnu Bel6opoYHbI KO3(hUUNEHT paHroBon koppensumm CnnpmeHa
(0,620) mexay OTKITIOHEHMEM B pas3BUTUM U MECTOODUTAHMEM OPraHU3MOB.
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Ha yposHe 3HaunmocTun 0,1 ycTaHOBUTE, €CTb NN CBA3b MEXAY OTKITOHEHU-
€M B pa3BUTUN U MECTOODUTAHMEM OPraHM3MOB U caenanTe BblBOAbI.

3. Tpu akcnepTa oueHunu npeanpuatve no 10 nokasatenam. bbinu
noslydeHbl TPY NocnenoBaTenbHOCTU PAHIoB:

MepBbint akcnepT: 1|2 |3|6]5]|4|7|8]9]10

BTopon akcnept: 3|10|712|8|5|6]9|1|4

Tpetuin akcnepT: 62131914 |5|7]10|8

CornacylTcsa I MHEHUS 3KCNepPTOB?

BAPUAHT Ne8

1. B ropoacKkom ynpaBrieHUN Ha pacCMOTPEHUN HaxoaaTcs 9 NPOEKToB
No O3eSIeHEeHUD TeppuTopun. YCTaHoBNeHa npsimas 3aBUCUMOCTb OLEHKM
npoekta (B 6annax) ropoxaHamm OT CTOMMOCTU paboT No peanunsaumm npo-
ekta. KoadpdoumumeHT koppensuum coctasun 0,570. Onpepenute 3Haudu-
MOCTb KO3(pduumneHTa koppenaummn. YpoBeHb 3HAYMMOCTU BbIDepuTe camo-
CTOATENBHO.

2. [No pe3ynbTatam coumonornyeckoro obcnegosaHnsa B 14 rpynnax
HaceneHnsa OblnNu nony4yeHbl OaHHble 06 YPOBHE MCMXOMOMMYEeCcCKOro Kom-
dopTa B cembe. ITU JaHHble COMOCTaBUIM C YPOBHEM LLUYMOBOrO 3arpsidHe-
HUS panoHa NpoxmBaHus ceMmbn. OBHaPYXUMN PaHIOBYO KOPPENALMOHHYIO
cBa3b ¢ koadpdmumeHtom CnmpmeHa 0,430. Ha ypoBHe 3HauymmocTtn 0,5
oLeHNTe cUTyaumio 1 caenanTte BbiBOAbI.

3. Tpu akcnepTa oueHunun npegnpusatme no 10 nokasatenam. B utore
nx paboTbl BbIN NONYyYEHbl TPU NOCNeA0BaTENBbHOCTN PAHIOB:

MepBbint akcnepT: 1|2 |3[4]15]|6|7|8]9]10

BTopon akcnept: 3|10|7]1]|8|5|6]19|2|4

Tpetun akcnepT: 7|2|1[13]19]14|5|6]8]10

CornacylTcsa NI MHEHUS 3KCNepPTOB?

BAPUAHT Ne9

1. MNpoaHanunanpoBaHO 3arpsisdHeHWe aTmocdepHoro sosgyxa B 100
ropogax Poccuun. YcTaHoBneHa 3aBUCUMMOCTb OOMe3Hen opraHoB AblXaHWUs
rOPOACKUX XKUTeNen OT KOHUEHTpaunmn 3arpsisHuTenem B atMocqepHOM BO3-
ayxe ¢ koadpguumeHTom koppensuum 0,817. YcTtaHOBUTE CTAaTUCTUYECKYHO
3Ha4YMMOCTb OOHapyXeHHOM 3aBucuMocTn. CaenanTte BbIBOAbI.

2. bbino obcnepoBaHo 9 nnowagoK € pacTeEHUAMMU-UHOMKATOpaMW.
Mexay WcKpuBreHnem ctebns u MecTom npou3pacTaHusi pacTeHust Obin
Bbl4MCIIEH BbIOOPOYHLIM KOI(MPULMEHT paHroBon koppensumm CnnpmeHa
(0,730). Ha ypoBHe 3HaummocTu 0,05 onpenenure, CyllecTByeT NN Kakas-
HMOYOb B3aMMOCBA3b MeXAy MECTOM Npou3pacTaHUs pacTeHUsa 1 pasBUTU-
em ctebna? CoenanTte BbIBOAbI.

3. Oea cneunanucta (J1.®. MnatoB n C.I1. KOHIOKOB) 13 pasHbIx fiabo-
paTopui pacnonoxunu npobbl BoAbl B Nopsaake ybbiBaHUSA cofepXaHus B
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HWUX cpeHona. B ntore 6Gbiny nonyyeHbl ABE NOCNe40oBaTENbHOCTM PaHIOB:

No. Wnatoe: 1]12(3]|6(5]4(7]18]9

C.IN. KoHokoB: 4 |1|5|3|2|6|9|8]|7

YcTaHoBUTE, corfiacoBaHbl I MHEHMA cneyuanmncTos.

BAPUAHT Ne10

1. [Ina 62 npeanpusatnin oueHnnu yuwepb, HaHECEHHbBIN OKpY>XatoLlemn
cpene, U COCTOAHME OYUCTHbLIX COOPYXXeHUN. bbin HangeH NMHenHbIN Ko3do-
dourumeHT Koppensunn mexay napametpamm 0,300. Ha ypoBHe 3HauYMmocTn
0,01 npoBepbTe CBA3b MeXOYy COCTOAHMEM OYUCTHBLIX COOPYXEHUN U yLlep-
BoM, HaHeCEHHbIM OKpyXatoLen cpege. CaenanTte BbIBOAbI.

2. [NpoBenn uccnegoBaHve noBpeXaeHUA NUCTOBbLIX MNacTuH Ha 12
yyacTkax fieca. YCTaHOBUNU CBA3b MexJy MecToM npouspactaHua nepeBb-
€B 1 NoBpexaeHneM nNUCTBbl. Boiuncnnnu Bel6OpoOYHbIN KOI(MULMEHT paH-
rosoun koppensaummn Cnupmena 0,920. Ha ypoBHe 3HaummocTun 0,05 oueHute
CUTyauumIo U caenanTte BbiBOAbI.

3. OkcnepTtbl A.M. JlnsaHoB n U.C. MNnoTHMKOB oueHunn 12 npeanpus-
TMA. YwepOb, HaHECEHHbIN BOAHOMY 6accenHy, Obin OLEHEH UMW MO CTO-
GannbHOWM LWKane.

Homep npegnpusitma | 1 | 2 |3 |4 |56 |7 8|9 (10|11 12
C.M. OptamoHOB 981948880 |76|70[63|61|60|58|56 |51

N.N. Hukndpopos 99191/93|74|78|65|64|66|52|53|48 |62
Onpenenute, cornacylTcsl M MHEHUS 3KCMEPTOB.

BAPVAHT Ne11
1. Obcneposann 120 npeanpuaTuU B npegenax ogHoro BogHoro dac-
cenHa. Mexay obbémom npoussoacTea u yuwepbom, HaHECEHHBIM BOLHOMY
BaccenHy, yCTaHOBUIIM JIMHENHYK CBSA3b C KOS(PMUUMEHTOM KOppensumnm
0,400. Ha ypoBHe 3HaunmocTu 0,05 oueHnTe cutyauuto u caenante BbiBO-

Obl.

2. B pesynbTate obcnenosaHus ctygeHToB 13 rpynn 661510 NOnyyYyeHo
NnoATBEPXOEHMEe NpeanosioXeHUs O 3aBUCMMOCTU yCrneBaeMoCTU OT noce-
LLIEHNS1 CNOPTUBHbIX CEKUM: KOIPPULMEHT paHroBon Koppensumm Cnvpme-
Ha coctasun 0,750. Ha ypoBHe 3Ha4ynmocTtu 0,01 nposepbTe TO, €CTb M Ka-
Kasg-nmbo cBsA3b MeXay yCneBaeMOCTb U 3aHATUSIMWU CIOPTOM?

3. Tpu akcnepTa oueHwunu npeanpuatve no 10 nokasatenam v nony-
4unn TPU NocnenoBaTesibHOCTU PaHroB.

MepBbint akcnepT: 2|1 |3[4]15]|6|7|8]10|9

BTopown akcnept: 3|7|10|2|8|5|6|9]4 |1

Tpetuin akcnepT: 6 |2|1[3]1914|5|7]8]10

YcTaHoBuUTe, cornacytoTcs MM MHEHUS 3KCNepTOB?
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BAPUAHT Ne12

1. Otobpanun 47 npob Bo3gyxa. Mexay ypoBHEM 3arpsi3HEHUS aTMO-
chepHoro Bosgyxa u paccrosiHmem oT TOL| yctaHoBMNM obpaTHyH CBA3b
(koadpbpmumeHT koppendauum -0,660). Ha ypoBHe 3HauumocTn 0,05 pante
oueHky BnusHMA TOL| Ha 3arpssHeHne aTtMmocdepHoro Bosgyxa. Caoenante
BbIBOAbI.

2. B pesynbtaTte obcnegoBaHna paboTHMKoOB 16 Gpurag npeanpusaTums
ObIN Nony4veHbl cnefyowmne AaHHbIe: Mexay PUCKOM NpodeCccnoHarnbHbIX
3aboneBaHun 1 ycnoBnamMmn Tpyda CyLeCTBYyeT paHroBas KoppensunoHHas
cBsA3b C KoadpdpumumnmeHTom CnupmeHa -0,550. Ha BbiIGpaHHOM ypOBHE 3Ha4un-
MOCTW OLIEHWUTE, CyLLeCTBYEeT NN CBSA3b MEeXAY YCNoBUAMM Tpyda U PUCKOM
npodeccnoHanbHbIX 3abonesanuin. CaoenanTte BbIBOAbI.

3. OBa cneunanucta (A.A. JluctoB u I'.C. TypkunH) U3 pasHbix nabopa-
TOPUI pacnonoXxunu npodbl BoAbl B NOpsiake ybbiBaHUSA KOHUEHTpaunn de-
Hona. [Nony4veHbl ABe nocnegoBaTenbHOCTU PAHIOB:

AA. Tinctos: 1|23 (4(5(6|7]8]9

r.C. Typkmn: 4 |1]5]3|2|6(9|8]7

YcTaHoBUTE, corfiacoBaHbl I MHEHMA cneyuanmncTos.

BAPUAHT Ne13

1. metoTcs gaHHble No 37 npoekTam rno o3efieHeHuo 1 brnaroyctpon-
CTBY Tepputopun. 3aBUCUMOCTb MEXAY CTOMMOCTbIO paboT M oXngaembim
adppekToM oueHeHa koadpdpuuneHTom koppensumm 0,630. Ha ypoBHe 3Ha-
yumocTtn 0,5 gante 3aknodeHne o uenecoobpasHOCTN BOXEHUS CPeACTB B
o3erieHeHne 1 6naroyCTponcTBO TEPPUTOPUMN.

2. Tlpn nposBegeHMM aHOHMMHOIO couumonornyeckoro onpoca B 35
rpynnax HaceneHns BbISICHUITOCb, YTO MeXAy YPOBHEM OOXOO0B U YPOBHEM
«3KOMNOIrMYECKOro HUrunmMamMay CyulecTBYeT paHroBasi KoppensiunoHHas
CBA3b C Bbl6OpoUHbIM KOadhuumeHTom CnnpmeHa 0,380. Ha ypoBHe 3Ha-
yumocTun 0,1 onpegenuTte, CylecTByeT NU Kakasi-nmbo CBA3b Mexay YpoB-
HeM JOXOA0B N YPOBHEM «3KOSOrMYecKkoro Hurmnuamay. Coenante BbiIBOAbI.

3. Okcneptbl Cokonos A.B., 'vnHoB C.3., lNnactuHmH A.C. oueHunm
npeanpuatve no 10 nokasatendam v nonyyYunn Tpu nocnegoBaTenlbHOCTU
PaHros.

Cokonos A.B.: 112|3|6|5|4|7|8|9]|10

Mvnkos C.3.: 3110|7|2|5(8(6]9]1]4

MnactuHMHA.C.: 6112|3914 |7|5|10]|8

YcTaHoBUTe, €CTb SI COrNnacoBaHHOCTb MHEHNIW 3KCNEPTOB?

BAPWAHT Ne14
1. ina 14 kpynHbIX NPOMBbILLMEHHbLIX LLEHTPOB ceBepo-3anaga Poccun
Gbina onpegerneHa 3aBUCMMOCTb MexXAy 3arpsisHeHneM aTMOC(epHOro Bo3s-
ayxa n penTUHromMm npuenekaTensHocTn ropoda. KospdpuumeHT koppenaumm
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coctaBun -0,540. Ha BbIOpaHHOM YpOBHE 3HAYMMOCTM AaNTE OLLEHKY CBA3N
Mexay 3arpsi3HeHMem aTMocepHOro Bosgyxa W npuereKkaTenbHOCTbIO o-
poda onsa noTeHuuanbHbIX MurpaHToB. Caenante BbiBOAbI.

2. ObcnegoBann NUCTBEHHble AepeBbsi Ha 16 NPoOOHbIX nnowagsx.
YCTaHOBUIN PaHroOBYIO KOPPESISLNOHHYIO CBA3b MeXy YPOBHEM MopaXkeHus
NNCTBbI U PacCTOAHMEM [0 Lensofio3Ho-6ymaxHoro kombuHata (LIBK). Bbl-
B6opoyHbIN KO3 PUUMeEHT CnupmeHa coctasun -0,520. Ha ypoBHe 3Ha4nmo-
ctn 0,10 onpepenute, cBsi3aHO N ocrabneHHoe COCTOsIHME OEepPeEBLEB C
pestenbHocTbio LIBK 1 coenainte BoiBOAbI.

3. Cneumnanuctel asyx 3asogoB CrtonspoB A.ll. u Xnebopesos C.B.
npopaHxupoBanu 11 akTopoB, BNUAIOLWMNX HA XO4 TEXHOMIOMMYECKOro npo-
Lecca OUYUCTKM CTOYHbIX BoA. B pesynbTate 6binn nonydeHsbl ABe nocneao-
BaTENbHOCTUN PaHroB.

Cronspos AM.: 1[2[3|4|5]|6(7|8|9]10]|11

XnebopesoB C.B.: 1|2]3|5|4(11]18|9|6]7]10

Onpepenute, cornacyotcs N MHeHnst Ctondposa n Xnebopesosa.

BAPUAHT Ne15

1. CnenyeT npoHanusnpoBaTb AaHHble no 17 nyHkTam oTbopa npob
Boabl. ConepxaHne HepTM B HUX MMEET TECHOTY CBA3U C PaCCTOSAHUEM OT
HedTebasbl ¢ kKoappuumeHtom 0,540. Ha yposHe 3HaummocTu 0,01 cae-
nanTe BbIBOAbI O 3aBUCUMOCTU cofepaHna HedpTu B npobax BoAbl OT pac-
CTOSIHNA 00 HepTebasbl.

2. B 15 nyHKTax B panioHe CTaHLMM BOAOOYUCTKM obcrnengoBann Manb-
KA OKyHS. Bblumcnvnun BbIBOPOYHbLIA KOIMULUMEHT PaHroBOM Koppensumm
CnnpmeHa (-0,540) mexgy aHoMannamu B pasBUTUM U MecToobuTaHuem
ManbkoB. TpebyeTcs NpoBepuTb, SABMSIETCS NM 3HAYMMOKW paHroBas koppe-
NAUMOHHAs CBA3b Mexay aHOManusMm pasBuUTUS U MecToobUTaHMEM pbl-
OOK. YpOBEHb 3HAYNMMOCTU BblbepuTe CaMOCTOATENbHO U caenanTe BbIBO-

Obl.

3. Hdecatb npeanpusatuin 6o npoBepeHbl akcneptamu A.b. dease-
BoiM 1 .. CUHUNKNHBbIM. YwepOd, HaHECEHHbIN OKpyXxatollen cpeae, 6bin
OLlEHEH MMM NO CTODAaNIbLHON LKane.

Homep npegnpuatvs |1 |2 |13 |4 |5 |6 |7 [8 |9 |10

A.bB. densieBbiM 94 |90 [86 |84 |79 |70 |62 |60 |57 |50

N.[0. CUHUNKMHBIM 92 |93 |80 [80 [55 |60 |45 |72 |52 |74

YcTaHoBUTE, corfacyroTtca Jin MHEeHUA 3KCMNepTOB.

BAPWAHT Ne16
1. bbino obenenosaHo 70 3aBogoB. Okasanocb, YTO doakTopbl, BAUS-
loLmMe Ha Xo4 TEXHONOMMYECKOro npouecca OYMCTKN CTOYHbIX BOA, KOoppenu-
pytoTtca ¢ koadpduuymeHtom -0,830. TpebyeTcss Ha BbIODpaHHOM YPOBHE 3Ha-
YUMOCTM ONpeaennTb Hannumne (UNn oTCyTCTBME) CBA3N MexXdy dbakTopamu.
2. O6cneposanu 45 opraHM3amMoB B Npyaax-HAKOMUTESNSAX CTOYHbIX BOA,.
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BbluncneH BbIOOPOYHBLIA KO3 PUUMEHT paHroson koppenduun CnupmeHa
(0,620) mexay OTKITIOHEHMEM B pas3BUTUM U MECTOODUTaAHMEM OpPraHU3MOB.
Ha ypoBHe 3HauyumocTn 0,01 ycTaHoBUTE, €CTb i1 CBA3b MeXAYy OTKIOHEHU-
eM B pas3BUTUN N MecTtoobmnTaHnem opraHnamoB. CaenanTte BbiBOAbI.

3. TpyHaguaTtb NpoMbILSIEHHBIX LLEHTPOB ceBepo-3arnaga Poccun pac-

NMONOXNNKN B NopsifaKke yXyaLweHus skonormyeckon obctaHoBku. B ntore Obl-
na nosiy4yeHa nocrniegoBaTernbHOCTb:
1 (cambln «umcToi» ropon) |23 (415167 |18[19]10]11] 12| 13 (ca-
MbIA «IPA3HbIAY ropoAd). [py oueHke 3KONorMyeckom cutyauuu no Lpyrom
MEeTOAMKE ropoaa pacrnonoXunmncb HECKONbKO MHave: 6 |3 |4 2110 |7 |
8|19|5|11]13]12.

YcTaHoBUTe, CyLLEeCTBEHHO N MOMEHSAacb KapTuHa npu nepexoge K
ApYyron MeTtoauke.

BAPUAHT Ne17

1. B peke otobpann 120 npob sBoabl. KoHUeHTpauunsa deHona yboiBaeT
B 3aBMCMMOCTU OT PACCTOAHUSA OO0 OYUCTHBIX COOPYXXEHWUN NPeanpusTust C
KoappuumeHTom koppensaumm -0,760. Ha yposHe 3HaummocTu 0,05 oueHute
CUTyaumto N caenanTte BbIBOAbI.

2. ObcnenoBaHbl COCHbl Ha 17 NpoOBHLIX NAowaaax oT NOAHOXMUS OO0
BEPLUMHBI ropbl. BbluncneH BoIOOPOYHbIN KOS PUUMEHT paHroBon Koppensi-
unum CnupmeHa (0,820) mexay noBpexaeHnemM XBOW AepeBbeB U BbICOTON
npoObl Hag ypoBHeM mops. Ha ypoBHe 3HaunmmocTtu 0,01 onpepenute To,
CNy4YyanHO WM He CryvyarHO MNOBpEeXAeHue XBOW, T.e. caenamTe BbiBO4 O
HanMynMM UNn OTCYTCTBMM 3aBMCUMOCTU NMOBPEXAEHUS XBOM OT BbICOTbI Ha
YPOBHEM MOPSI.

3. Aea cneuunanucra (B.U. Cyxux un 6.®. JlannH) n3 pasHoix naboparto-
pyin pacnonoXxumnu npodbl BoAbl B Nopsiake yoObiBaHWUs COAEpPXKaHUS B HUX
deHona. B utore 6binn nony4veHbl ABe nocnefoBaTefibHOCTU PaHroB:

BMN. Cyxnx:1[2]3|6|5[4]|7]8]9

B.®.JlanvH: 4|1]16|3]12|5]9|8]|7

YcTtaHoBUTE, corfiacoBaHbl I MHEHMA CNeyuanmncTos.

BAPUAHT Ne18

1. B 29 nyHkTax 6buM B3ATbl NPoObl rPYHTOBbLIX BOA. YCTAHOBIIEHO
CHwxeHne pH no mepe yganeHna ot nonuroHa TBO. KoadduumeHT Koppe-
nauum coctasun -0,640. Ha BbIGpaHHOM ypOBHE 3HAYMMOCTU ornpenenuTe,
3aBUCUT NN KUCNOTHOCTb NnoyB oT nonuroHa TbO? CoenanTte BbiBOAbI.

2. OnpoueHsbl xutenn 30 4OMOB B pa3sHbIX panoHax ropoaa. YcTaHoB-
fieHa paHroBasi KoppesnsumMoHHasa CcBs3b Mexay 6nM30CTbio A0Ma K LEHTPY U
OLIEHKOW XUTEeNeM AoMa 3KOSOrMYecKoro COCTOSHUSA ropoga. BelbopoyHbIN
KoadhdpumumeHT paHroson koppensuum CnmpmeHa coctasun -0,430. Ha
ypoBHe 3HauyumocTu 0,05 onpepenuTe, CyleCcTBYeT NN CBA3b MeXay Hera-
TMBHbLIM BOCMNPUATUEM ropofa N MECTOXUTENbCTBOM. CaenanTe BbIBOAbI.
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3. decatb npeanpusatuin 6oinm npoBepeHsbl akcneptamu C.C. AHY4YMHON
n MN.N. JopoHuHon. Yiwepd, HAaHECEHHLIN OKpyXxatowwen cpeae, bbin oueHeH
MMM Mo cToDannbHOW LWKane.

Homep npegnpuatvs |1 12 |13 |4 |5 |6 |7 |8 [9 |10

C.C. AHyunHa 95 |90 |86 |84 |75 |[70 |62 |60 |57 |50

M.1. JopoHnHa 95 |93 |81 |80 |55 |69 |45 |[72 |62 |63

YctaHoBUTE, corfacyroTtcda Jinh MHEeHUA 3KCMNepTOB.

BAPUAHT Ne19

1. BbIno npoaHanuanpoBaHO 3arpsi3HeHMe aTMOCepPHOro Bo3gyxa B
130 ropogax Poccun. YctaHoBneHa 3aBMCUMOCTb BoresHen opraHoB Ablxa-
HUA TOPOACKUX XUTENEN OT KOHLEHTPaUUK 3arpsa3HUTENEN B aTMOCEepPHOM
Bo3ayxe C koadpuumeHtom koppensumm 0,617. YctaHoBuTe crtaTuUcTude-
CKYI0 3HA4YMMOCTb 3TOW 3aBMCUMOCTW Ha BblbpaHHOM ypoBHe. CpaenanTte
BbIBOAbI.

2. ObcnegoBaHo 8 nnowAOoK C pacTeHUSAMU-MHOMKaTopamu. Boelumc-
NeH BbIBOPOYHLIN KO3 UUMEHT paHroBon koppensumn Cnmpmena (0,730)
Mexagy uCcKpuBneHvem ctebns u MecToM npouspacTaHus pacTteHus. Ha
ypoBHe 3HauumocTn 0,1 onpegenuTte, cywecTByeT NN Kakas-HUOyab B3au-
MOCBSA3b MeXy MeCcTOM Mpou3pacTaHusl pacTeHus U pasButnem credbna?
CpenanTe BbIBOAbI.

3. Hecatb npegnpuatui 6binn nposepeHbl akcneptammn C.M. lMeTpu-
koM n U.W. Nebne. Ywepb, HaHECEHHbIN OKpyXatloLwen cpeae, bbin oueHeH
MMM NO CTOBaNIbHOM LIKane.

Homep npeanpuatma 1,234 |56 |7]8]9]10
C.M. OpTtamoHoB 9590|8684 |75|70|62|60|57|50
N.N. Hukndgopos 91(93|83|80|55|50(45|72|62|70

YcTaHoBUTE, COrniacoBaHbl NI MHEHUS 3KCNEPTOB.

BAPWAHT Ne20

1. Ana 52 npegnpuaTtui 6b1n oueHeH yuepb, NPUYNHEHHBIN OKpY>Ka-
loLen cpene, U COCTOSIHUE OYUCTHBLIX COOpPY)XeHUW. HangeH SIMHeMHbIN Ko-
adhppurumneHT Koppenaummn mexay napametpamm 0,300. Ha ypoBHe 3Ha4nmo-
ctn 0,01 npoBepbTe CBA3b MeXAYy COCTOSAHMEM OYUCTHBIX COOPYXEHUA W
yLiepbomMm, HaHECEHHbLIM OKpyXXatoLlen cpeae. Caenante BbIBOAbI.

2. bbino npoBefeHo nccrnegosaHne NoOBPeX4eHUS NNCTOBLIX NacTuH
aepeBbeB Ha 12 npobax. YCTaHOBMAN CBSA3b MEXAYy MECTOM Npom3pacTaHus
AepeBbEB N NOBpEXAEHNEM NMUCTBbI. Bblumcnnnm BblI6OPOUHbIN KO3hdULn-
eHT paHroeon koppensauum CnmpmeHa 0,920. Ha ypoBHe 3HaudnmocTtn 0,05
OLIeHUTe cuTyaumio 1 caenamnTte BbIBOAbI.

3. OkcnepTtbl 6.M. TapaHos u J1.1. Opnos oueHunu 12 npegnpuaTun.
Yuwepb, HaHeCeHHbI BoAHOMY 6accelHy, 6bin pacnpenenéH Mmm no Cro-
BGannbHoM wWKane.
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Homep npegnpusatna | 1 | 2 | 3 |4 | 5|6 |7 ]8]9 10|11 |12
C.M. OpTtamoHoB 989418880 |76|70|63|61|60|58|56 |51
N.N. Hukndopos 9991|9374 |78|65|64|70|52|53|48 |62

Onpegenute, cornacyroTcs M MHEHUST 3KCNEPTOB.

BAPVAHT Neo21

1. O6cnenosanv 120 npeanpusaTuin B npegenax ogHoro BogHoro 6accen-
Ha. Mexagy obbemMoM Mpou3BoACcTBa U yLepOboM, HaHECEHHBIM BOAHOMY Gac-
CelHy, Oblna ycTaHoBMeHa NMHeNHasi CBA3b C KO3(ULMEHTOM KOppensaumm
0,400. Ha yposHe 3HaummocTtn 0,05 oueHnTe cutyaumto n caenanTe BolBOAbI.

2. B pesynbtate obcnegoBaHua ctygeHToB 17 rpynn nosly4eHo nop-
TBEPXOEeHMe NpeanoroXeHUs O 3aBMCUMOCTIN YCreBaeMOCTU OT NOCEeLLEHMS
CMOPTUBHbIX CEKUUN: KOI(PPULUMEHT paHroBon koppenauun CnmpmeHa co-
ctasun 0,850. Ha ypoBHe 3HaummocTn 0,001 TpebyeTtcsa npoBepuTb, CyLle-
CTBYET N CBA3b MeXYy YCNeBaeMOCTbIO U 3aHATUSIMU CNOPTOM?

3. Cneunanuctamn gByx 3aBoA0B Obino npopaHxuposaHo 11 dakTo-
pOB, BIMAOLNX HA XO4 TEXHOMNOMMYeCcKoro npoLecca O4YUCTKU CTOYHbIX BOL.
B pesynbtaTte 6bIM NONyyYeHbl ABe NoCreoBaTesibHOCTU PaHroB.

[MepBbit cneumanuet: 1|2]3]14|5|6]7] 8 [9]10]11

Btopoun cneynanmctr:  1|2|3|5|4[9|8| 11|6] 9 |10

OnpepenuTe, cornacyoTcs M MHEHUST CNeLManmnucToB pPasfinyHbIX
npeanpuaTUn.

BAPUAHT Ne22

1. na 14 KpynHbIX NPOMBbIWSIEHHbIX MYHKTOB UeHTpanbHon Poccumn
onpenenunn 3aBUCUMOCTb MeXay 3arpa3HeHMeM aTMocdepHOro Bosayxa u
PENTUHIOM npuenekaTernbHocTu ropoga. KoadpduuneHT koppensuum cocra-
Bun -0,540. Ha BbIGpaHHOM ypOBHE 3HAYMMOCTN JaNTe OLIEHKY CBA3U MeXay
3arpa3HeHMemM aTMoCcepHOro Bosayxa u npuerekaTenbHOCTbIO ropoga ans
noTeHunanbHbIX MUrpaHToB. CaenanTte BbIBOAbI.

2. ObcnepoBanu pasfnuMyHble NOpoAabl NUCTBEHHbIX AepeBbeB Ha 33
NPOBHLIX NNowaasx. YCTaHOBUIIM PaAHIOBYH KOPPESISILMOHHYIO CBA3b MeXay
YPOBHEM MopaxeHus nucTebl U pacctosiHem o LIBK. Bei6opoyHbIn Koa-
duumeHt Cnmpmena -0,720. Ha ypoBHe 3Haunmoctn 0,001 onpegenute,
CBA3aHO NU ocrabneHHoe cocTodAHWe OepeBbeB C AesatenbHocTbio LIBK.
CpenanTe BbIBOAbI.

3. 3aBucumocTb GansibHOM OLIEHKM MNPOEKTOoB MO 6raroycTpomncTey
Tepputopun (A) n ctoumoctn paboTt no peanmsauum npoekta (B) npeacras-
neHa cnegyouwen nocnegoBaTenbHOCTbIO

Homep npoekrta 1/2/13/4 (56 |7 (8 ]9 |10
OueHka 1 /5|52 |6 3|14 |7 |4
CToMmoCTb paboThl 1 543 |7 3|2 |4 |56

42



YcTaHoBUTE, €CTb I B3aUMOCBSA3b MeXady OLEeHKOM paboTbl U €€ CTOo-

MMOCTBIO.

lpunoxeHue 6

TemaTuU4yeckum nepevyeHb A9 NOAroToBKU pecepaToB

HOO~NoOOhrwNE

NNNNRRPRPRRRERRERR
WhPRPOOXXNoOOAWNEO

MU KpaTKMUX COOOLLEeHUN

Cxema nutennekra no [. MNmndopay

Hay4dHble nccrnegosaHms B 0611acTm HAHOTEXHONOIMN
OCHOBHbIE 3aKOHbI NIOTNKK

NcTtopua n ctpyktypa Hayku no B.. BepHagckomy
Hayka, nceBgoHayka 1 napaHayka

Ponb norvkn n matemaTtuku B Hayke

YueHune T. KyHa o napagurmax

NHTennekTyanbHble cuctembl no A. CaBenbeBy
akcnepuMeHT. TpeboBaHMs K 3KCNEPUMEHTY U ero Buabl
[(naBHble Ncuxonorndyeckme Gapbepbl UccrnenoBaTens
OcHOBHbIe aTanbl pa3BuUTmnA akonorum B Poccum
KpuTepun Hay4HOCTU 1 HAY4YHOIrO OTKPbLITUSA

NcTopna pasBuTnA poOCCUNCKON HayKu

Buabl Boo6paxkeHus

CyObeKkTMBM3M B HAy4HOM UCCeaoBaHNN
JInyHOCTHbIE KaYecTBa nccnegoBaTens

Hay4yHas aTuka

Hay4dHble goctumxkeHunsa K.3. Linonkosckoro

HayyHble poctumxkenna O.U. MeHoeneesa

HayyHble poctumxkeHmna M.B. JlomoHocoBa

HayyHble poctumxenuna B.B. [loky4yaeBa

HayyHble poctuxenuna B.. BepHaackoro

Hay4Hble goctmxeHus WN.B. KypuaTtoro
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