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BBEJEHUE

Pa3Burue 1 coBEpIIEHCTBOBAHUE COBPEMEHHON I'€HETHKH, pa3BeACHUs,
TUIEMEHHOTO JIeJIa ¥ CEJIEKLUH KUBOTHBIX HEBO3MOXKHO 0€3 MCIOJIb30BaHMs
TeHETUYECKUX MapaMeTpoB CEJeKIMHM: HM3MEHYMBOCTH, HACIEAyeMOCTH,
MIOBTOPSEMOCTH, KOPPEJISAILUY, perpeccuu U aAp. KoMIulekCHBIM u3yueHHeM
BOINIPOCOB OMOJIOTHH, BBIIBICHHEM 3aKOHOMEPHOCTEH XKH3HEHHBIX MPOIIEC-
COB, MPABHIIBHON MOCTAHOBKOW 3KCIEPUMEHTOB 3aHMMAETCS IUCIMITIMHA
«buomerpusn».

JucnumnmHa «broMeTpus» TECHO CBsA3aHa C NPUHIMIIAMU U METOIAMU
TEOPHU BEPOSITHOCTH M MaTeMaTHUECKOH CTaTUCTUKH, HEOOXOANMBIMH IS
N3y4YEeHUS] KaKk OMOIOTHYECKUX OOBEKTOB, TaK U BCEBO3MOJKHBIX IIPOIIECCOB
UX KU3HEACSTEIbHOCTH.

Ilepen naHHON AMCLMILIMHON CTOAT CIEAYIOLIME 3a1a4u:

— cucremMaruzanus 1 o0padOTKa YMCIOBBIX JAaHHBIX, MMOJYYEHHBIX MPH
N3y4YCHUH MAcCOBBIX OMOJIOTHUECKHX 00BEKTOB;

— MPOBEJICHUE HAYYHOTO aHallk3a, 3aBepLIaIoIIerocst (popMyIHpOBKOM
MIPAKTUYECKUX TPEAIOKEHUN NI JanbHEHIIero pa3BUTHS M COBEpIICH-
CTBOBAHUS TOH WM HHOU OTPACiIX )KUBOTHOBOJICTBA.

Lenbto nzyuenus Kypca siBISIeTCS:

— YCBOGHHE METOJIOB OMOMETpHYECKOil 00pabOTKM MacCOBBIX 300TEX-
HUYECKHUX JIaHHBIX, OBJIQICHNE YMEHHEM BBIOpaTh HYXHBIH Mapamerp Uit
ToJTydeHus 0oJiee oIHON HH(pOPMaIK 00 N3y4aeMOM ITPHU3HAKE;

— MproOpeTeHNe HaBBIKOB MCIIOIB30BAHMS PE3YIIbTaToOB 00paboTKN mpu
pEIIeHNH TEOPETHYECKUX U MPAKTHYECKUX BOIIPOCOB IeHETUKH, IMMYHOT €-
HETHKH, CENIEKITUH, TUIEMEHHOTO JieNa ¥ IPYTUX JUCHUIUIHH.

OCHOBHBIMH B OMOJIOTMYECKOH CTATHCTHKE SBJIAIOTCA IISITh HAIIPaBJICHUI !

1) ompenenenne creneHn HEHOTUMHYESCKOTO YPOBHS MPU3HAKOB Y 0CO-
0eil COBOKYITHOCTH ITyTE€M BBIYUCIICHUS CPEAHUX BEJINUMUH;

2) onpezenenye CTeNeHn (PEHOTUITUYECKON M TEHOTHITMYECKON M3MEH-
YHBOCTH MPU3HAKA,

3) BbIBJICHHE OCOOCHHOCTEH M TUIIOB BapbHPOBAHHS KOJIMYECTBEHHBIX
U KadeCTBEHHBIX INPHU3HAKOB U OINpPEJAENEHUE XapaKTepa pacHpeneieHus
oco0eii ¢ pa3IMuHBIM YPOBHEM MPU3HAKA;

4) onpeneseHre BEIMYMHBI MU TEHOTHIMYECKOH KOPPEISATHBHOM CBSI3H
MEX]ly Pa3IM4YHBIMU IPU3HAKAMU U €€ HAIPaBJICHUS;

5) ompezieneHre 0K BIMSHUS PA3HIHBIX (PAaKTOPOB HA (HEHOTHIHYE-
CKYI0 M TCHOTHIIMYECKYI0 H3MEHYHBOCTHh IIPH3HAKA C HCIIOJIB30BAaHUEM
JUCTIEPCHOHHOTO U (PaKTOPHOTO aHAJIM3a.
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Tema 1. CHOCOBBI I'PYIIIIMPOBKHU NEPBUYHBIX JAHHBIX

Llenv 3anamus. V3ydeHUE Pa3lIMYHBIX CIIOCOOOB TPYIIIMPOBKH Hep-
BUYHBIX JaHHBIX.

Cooepycanue u memoduxa. IlpenvMeToM H3yueHHs: OMOMETPHYECKOTO
METOoJa CITyXKaT BapbUPYIOUIME MPU3HAKH, T. €. TaKHe MPU3HAKH, KOTOpPHIE
NPUHUMAIOT PA3IMYHYIO BEJIMYHHY y OMOJIOTHYECKHX 00BbekToB. Bee mpu-
3HAKU MOJKHO YCJIOBHO pa3ieMTh Ha JIBE I'PYIIbI: KAYECTBEHHBIC U KOJH-
4yecTBeHHbIe (pHcC. 1).

MNPU3HAKHU

v

KAYECTBEHHBIE
(w1 AJIBTEPHATHUBHBIE)

Ilpu3Haku, KOTOpble HE IOAJNAIOTCS
HEHOCPEICTBEHHOMY H3MEPEHHIO.

Y JKMBOTHBIX 3TO TOJI (MY)XCKOW HJIH
JKEHCKUIT), OKpacKa LIEpCTHOrO MOKPOBa
(abOMHOCHOCTD, TUTMEHTHPOBAHHOCTD
U JIp.), THI IIEPCTHOTO MTOKPOBA (BOJIHU-
cTas, mpsMas, MIUHHAsA, KOPOTKas
MIepCTh U JIp.), POraToCcTh MU KOMO-
JOCTh, THUII HEPBHOH JeATENbHOCTH
UT. I

Bce kauecTBeHHBIE NPH3HAKU MOTYH-
HSIOTCS JIEMCTBUIO 3aKOHOB MeHpens —
Moprana

v

KOJIMYECTBEHHBIE

INpu3Haku, KOTOpbIe MOXKHO U3MEPUTH
U BBIPa3UTh B KOHKPETHBIX EIMHMIAX
usmepenus (kr, %, cM, M/c, M® U T. 11.).

K HMM oTHOCSTCS OOJBIIMHCTBO XO-
35IMCTBEHHO IOJIE3HBIX IPU3HAKOB (Y10H,
coziepkaHue kupa U Oenka B MOJIOKe,
CKOpOCTb Oera, 3aTpaThl KOpMa U JIp.).

KonuyecTBeHHbIE MPU3HAKA  MOTYT
M3MEHSTBCSL U CO3/[aBaTh HENpPEpPHIBHBII
psin  TmoKasatened (Macca, MOJOYHas
HPOYKTHBHOCT, MYJIbC) WIIH NMPEPHIBH-
CTBI (AUCKPETHBII) (KOJMYECTBO COC-
KOB, KOJINYECTBO JICTEHBIIICH U T. 11.)

Puc. 1. Knaccudukanuus npuzHakoB

Knaccudukanms npusHakoB HeoOXoamma Ais HPaBHIBHOTO BBIOOpa
cnocoba IpyNIUPOBKK MEPBUYHBIX NaHHBIX M METOAa HX JaJibHeuIeit
Oonomerpudeckorr 00paboTki. MeTomsl OMOMETPHH OCHOBBIBAIOTCS Ha 00-
paboTKe MAacCOBBIX JIAHHBIX, MOTYYEHHBIX IIPU U3YYE€HHN COBOKYITHOCTH.

Merto bl GHOMETPUH TO3BOJISIIOT JIaTh MaTeMaTHYECKH TOYHBIE Xapak-
TEPUCTUKU CBOWCTB M MPH3HAKOB COBOKYITHOCTEH, BHISBUTH CTEIICHb I'€He-
THUYECKOT'0 pa3HO00pa3usi NpU3HAKA U BIHMSHUS Ha HEr0 Pa3iIMYHbIX (HaKTo-
POB, IPOTHO3UPOBATh 3Y(PEKT CENCKINH.

Merojpl OMOMETPUH OCHOBAaHbI Ha TEOPUH BEPOSITHOCTH W 3aKOHE
OOJIBIINX YHCEL.

BeposiTHOCTh — 00BEKTHBHASE BO3MOXKHOCTh HACTYIJICHHUSI KAKOTO-JTH00
coObITHsi. COOBITHE MOXKET HACTYNUTH (P ONAronpHATHBIX YCIOBHAX), a
MOJKET He HaCTYNUTH (IpH HEOIAarONpHUATHBIX YCIOBHSAX).
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MareMaTH4eCKUM BBIPR)KCHHEM BEPOSTHOCTH SIBJISICTCA OTHOLICHUE
yucna ciyvaeB (a), O1aronpusTCTBYIOIIMX HACTYIICHUIO 0)KUAAEMOTO CO-
obitus (P,), k o0meMy uuciy (N) BceX BO3MOXKHBIX M HECOBMECTUMBIX CO-
ObITHIA.

CoBOKYMHOCTBIO Ha3bIBAIOT OTHOCUTEIHHO OJHOPOJAHYIO Ipymity Ouo-
JIOTHYECKUX 00BEKTOB. Pa3muyaroT Be OCHOBHBIE COBOKYITHOCTH (pHC. 2).

COBOKYIIHOCTb

v

TEHEPAJIbBHAS
OT0 MaccoBblil Marepual, T.e. 0O0Jb-
II0€ KOJIMYECTBO H3y4aeMBIX OMOJIOTH-
YEeCKUX O0BEKTOB (CTaJ0, JIMHUS, NOPO-
Ia u T. 1.). ['eHepanbHy0 COBOKYITHOCTB
HPUHATO 0003HAYATh JIATUHCKOH OyK-
Boit N, a ee 06beM N — ©

g

BBIBOPOYHAS
OT0 YacTh TreHepalbHOH COBOKYITHO-
CTH, TTO3BOJIIONIAsT U3YYUTh M OLEHHTH
00JIBILIOE KOJIMYECTBO OOBEKTOB IYTEM
H3YYeHUs] OTOOPAaHHBIX ocoleil U3 Mac-
coBoro Matepuaina. Beibopounyro coBo-
KyHHOCTb INPHHATO 00O3HA4aTh JIATHH-

ckoil OykBoH N. VYCJIOBHO BBEIOOPKY
et Ha Manyo (N < 30) u Gonbliyro
(n > 30), ucxozs U3 ee YUCIEHHOCTH

Puc. 2. Busisl COBOKYITHOCTH

Cremyer MOMHHUTH, YTO BBIOOPKA — 3TO JIMIIIb YaCTh T'€HEPAIbHON COBO-
KYITHOCTH W JUIS €€ TOYHOH XapaKTepUCTUKA HEO0OXOIUMO MPaBUIBHO
0TOOpaTh )KUBOTHBIX JIA uccienoBanus. OTOOp OHOIOTHYECKIX 0OBEKTOB
B BEIOOPKY OCYIIECTBIISIETCS 110 IBYM IPaBUIaM:

1) peHIOMHUHAHTHO, T. €. YKUBOTHBIE B BBHIOOPOYHYIO TPYIIy HOAOGHpa-
10TCA CIy4YaiHo;

2) penpe3eHTaTHBHO, T. €. OTOOpPAHHBbIE XHBOTHBIC JOJDKHBI OBITH TH-
NUYHBI JUI JaHHBIX UCCIEI0BAaHMIA.

B OuoMmeTpur HapsAy C IMOHATHEM «CTATUCTUYECKAs COBOKYITHOCTH)
CYIIECTBYET MOHITHE «CTATHCTUYECKUI KOMILJIEKC), KOTOPBIH B OTIININE
OT COBOKYITHOCTH CJIAraeTcsi U3 PasHOPOIHBIX TPYIH, 0OBEAMHIEMBIX IS
COBMECTHOTO (KOMITJIEKCHOTO) M3ydeHus. [Ipu 3ToM kaxknmas rpyIia, BXO-
JISITIast B COCTaB KOMILIEKCA, JT0JDKHA COCTOSITh M3 OTHOPOIHBIX JIEMEHTOB.

Bennuunay npu3zHaka OTACNBHON OCOOH, T. €. €ro YMCIOBOE 3HAYCHUE,
HA3bIBAIOT BApUAHTON W 0003HAYAIOT JATHHCKOW OYKBOW C IMOJCTPOYHBIM
HHJIEKCOM, YKa3bIBAIOIIUM Ha MOPSAKOBBII HOMED KUBOTHOTO (X;).

Bapbupyronue npusHaku, MOJyY€HHbIE B pe3yJibTaTe HCCIEAOBAaHUU,
JIOJDKHBI OBITh CHCTEMAaTH3UPOBAHBI, T. €. CTPYIIHPOBaHBL. [ pyIMIIHpOBKON
HA3bIBAIOT MPOLECC CHCTEMATH3AIUU PE3YIBTATOB MaCCOBBIX HAOIIOICHHM,
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00bEIMHEHNSI UX B OTHOCHTENBHO OJHOPOIHBIC TPYMIBI MO0 HEKOTOPOMY
npusHaky. s oOpaOOTKM JaHHBIX 0€3 HCIIOJIB30BAHUS MPOrPAMMUPYIO-
IIel TEXHUKH UCIOJIB3YIOT IBa CIIOCO0a TPYNMUPOBKY EPBUYHBIX TAHHBIX.

1-if croco0 Ha3BIBAIOT PAaHXMPOBAHUEM, T. €. PACIIOJIOKEHHE BApUAHTOB
B NOpSIAKE BO3pAacTaHUs WM yObIBaHWS 3HAYCHUWI Npu3Haka. Vcmonb3yror
9TOT €oco6 it 06paboTku Masoit BeIGopkH (N < 30).

Hanpumep, npu U3y4eHHH MUI0OBUTOCTH CBHHOMATOK (N = 5) coOpaHsbI
nannble (roin.): 12, 10, 8, 11, 7. ITocie paHXHpOBaHUS MOJYYHM PSiJI YIIO-
PSIOYCHHBIX 3HAYCHUI AaHHOTO NpU3HaKa: 7 (MHHUMAJIbHOE KOJIUYECTBO
OpOCAT mpu ogHOM omopoce), 8, 10, 11 u 12 (MakcuManbHOE KOJUYECTBO
MOPOCSIT B 3TON COBOKYITHOCTH).

2-#1 crmoco6 UCmoB3yIOT At 00paboTku Gombiioi BeIOopku (N > 30).
DT0 NOCTpOCHUE BAPHAMOHHOTO psiia. BapHallMOHHBIM PSIOM HA3bIBAIOT
JIBOMHOM psii 4YKCeN, OTPaXKAIOUIUN pPACIpEe/ICHHEe YUCIOBBIX 3HAYCHHN
npu3sHaka (xi) mo kiaaccam (W).

Tema 2. CPEJHUE BEJIMYNHBI U CIIOCOBbBI
X BBIYUCJIIEHUA

Lenv 3anamus’ u3yveHue pa3IMIHbIX BUIOB CPEIHUX BEJIHYHH U YCBO-
€HHUE METOJIOB BBIYKCIICHHS CPEJHUX BEJIMYMH B 3aBUCHMOCTH OT TOCTaB-
JICHHOH 3a/1a9u 1 00beMa BEIOOPKH.

Cooepircanue u memoourka. Haubomnee pacrpocTpaHEHHON XapaKTepH-
CTHKOW COBOKYIHOCTH CIY)KHUT BEJIMYMHA CPEIHEr0 3HAYCHHUS IPHU3HAKA.
B 3aBHCHMOCTH OT TOTO, KaK pacrpe/elieHbl TIEpBUYHbIE JaHHBIE (B PaBHO-
WK B HEPaBHOMHTEPBAIBHBIN BAPHAIIMOHHBIN PA), U HX XapaKTEPHCTH-
KU PUMEHSIFOT Pa3HbIe CPEIHUE BETHYUHBI.

Buabl cpeqHUX BeJIMYHMH. B 3aBUCHMMOCTH OT MOCTABJICHHOH 3amauu
BBIOMPAIOT CIEAYIOIINE CPEHUE BeTHIuHbI (Tabu. 1).

Taodnuna 1. Buasl cpeIHuX BeJIMYHH

O6o3HaueHne Haspanue cpenHeii BeTMUMHBI

X Cpennss apudmeTHyecKast

X Cpenusist apudMeTHIecKas B3BeIIeHHAs!

Xu=Xa Cpennsis HellapaMeTpHiecKasi, MM CPEHsS albTepHaTHBHAS

G Cpessisi reoMeTpHYecKast
H Cpennsis rapMOHHYECKast

Hus CpeHssi rapMOHHYECKasi B3BEIICHHAS
S Cpennsis KBaJipaTHiecKas
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OkoHnuanue Tabum 1

O0603HaueHne HasBaHue cpejiHeli BeJIM4YHHbBI
Sess CpenHsist KBaJipaTHyuecKasi B3BEIICHHAS
Q Cpennsisi KyOnueckas
Quss Cpennsisi KyOuueckas B3BEIICHHAsS
M, Mona
M, Menuana

CaoiicTBa cpelHHX BeTHYHUH.

1. Bce cpenHue BeTHMYMHBI UMEIOT aOCTPaKTHOE 3HAYCHUE U MOTYT BbI-
pakaThbCst IPOOHON BEITMIHHOM.

2. Bce cpenHue BENMYWHBI MO3BOJISIOT MOJNydYaTh CPEAHEE 3HAYCHUE
MacCOBBIX BapbUPYIOIIMX IPU3HAKOB, YTO IO3BOJISIET XapaKTEpU30BaTh
OoupIIoN 00BEM 3HAUSHHUH OJTHUM YHCIIOM.

3. CooTHoOLIEHHE CpEeIHUX BEJIMYMH TAaKOBO, YTO OHHU BCETJa HMEIOT
OIPEECTICHHYIO IIOCIIEA0BATENFHOCT M HE MOTYT BBIHTH 3a MpEIeIibl
min 1 max.

M,

X <H<G<X<S<X,,. )
M.

Ota onpelelieHHas] MOCIE0BATEIbHOCTh MO3BOJISIET ONPENEIUTh TEeX-
HUYECKYIO MOTPEIIHOCTb, JIOMYIICHHYIO NPHU BBIYUCICHUN CPEJHEH BEH-
yuHBI, Tak Kak G (cpemHsst reoMeTpuyecKas) He JOJDKHA IPEBBIMIATH X
(G < X), aS (cpeansst KBagpaTHUeCKas) Bceraa 0oJblie cpeaHeii apudme-
TtHyeckon (S > X).

4. CpenHss BEeMMYMHA JI0JDKHA BBIOMPATHCST WHIMBHUIYAIBHO, B 3aBUCH-
MOCTH OT U3y4aeMOro 00bEKTa, TaK KaK HEeIPaBWILHO BEIOpAaHHAS CPEIHSSA
HCKa)KaeT BEJIMYMHY CPEJHETO 3HAUYCHMS BAPbHUPYIOIETO NMpPU3HAaKa U MpH-
BOJMT K HEBEPHBIM BBIBOJIAM O IeHepalibHON coBOKYIHOCTH (N).

CpenHue BETMYMHBI MOTYT XapaKTEpU30BaTh TOJBKO OJHOPOIHYIO CO-
BOKYNHOCTh BapHaHT. Ecim cpemHssi moiydeHa Ha KayeCTBEHHO HEOHO-
POIHOM MaTepuayie Wi BIOpaHa HENpaBMIBHO, O6€3 ydeTa CIeru(HuKN Xa-
paKkTepu3yeMoro SIBJIEHHS WIM MpOILecca, OHA OKa)XeTCs HMCKaKEHHOM.
[Tpu HaNMMYKU Pa3HOPOJHBIX MO COCTABY JAHHBIX UX HEOOXOJMMO TPYIITH-
poBaTh B OT/EJbHbIE KAYECTBEHHO OJHOPOJHBIC TPYIIbl W BBIYUCISTH
IPYIIOBBIE WM YAaCTHBIE CPEIHHUE.

XapakTepucTuka cpeaHeii apudMeTHUeCKOil BeJIUYHHbI Bapbupy-
onlero mpusHaka. Cpennue apupMeTHUeCKHe BETMYMHBI HCIIOJIB3YIOTCS



HamboJlee YacTo Uil XapaKTePUCTUKHA OMOJIOTHYECKHX OOBEKTOB. B 300-
TEXHHH 3TH BEJIWYMHBI MTO3BOJISIIOT peliaTh s BOIPOCOB IUNIEMEHHOTO Jie-
na. IX MCcromnb3yroT, Npexx/e BCero, JJsl XapaKTEpPUCTHUKHU JI000H morryJis-
LIUH CEJIbCKOXO3HCTBEHHBIX XMBOTHBIX 110 YPOBHIO CPEIHEH MPOAYKTHB-
HOCTH WJIM KaKOMY-JTH0O APYTOMY 300T€XHHYECKOMY HJIH OHOJIOTHYECKOMY
MOKa3aTesro. DTO MOXKHO JeNlaTh KaK B OTHOIIEHHWH LIENIBIX MOPOJ, TaK U B
OTHOIIEHUH PA3JINYHBIX BHYTPUIIOPOIHBIX TPYII, TaKMX Kak: IUIEMEHHOE
CTaJ0, TUHUS, CEMEHCTBO, MOMYJISIINS TOMECTHBIX KUBOTHBIX U T. [I.

He meHpmee 3HaueHWe WMEET HCIOJIB30BAHHE CpemHed apudmeTmde-
CKOW BEJMYUHBI IIPH OLICHKE MPOM3BOANTENEH IO KauyecTBY MX MOTOMCTBA
(o renoTumy). B 3THX ciydasx cpemHIO apU(PMETHUYECKYIO H3Y4aeMOTO
MIOKa3aTelsl MO TPyIIe Jo4epel (CHIHOBEH) OIEHMBAEMOTO MTPOU3BOANTEIIS
COMOCTABJISIIOT CO CpemHel apu(MeTHUECKOM, MOTYYeHHOW B OTHOIICHUU
3TOr0 K€ MOKa3aTelsd 0 APYTroH IpyIe KUBOTHBIX, HAIIPUMEp II0 IPyIIIe
Marepei, CBEpCTHHUII, ITOJyCHOCOB.

CormocraBneHue cpeTHUX apu(pMETHYEeCKUX, BHIYMUCICHHBIX 110 MOKa3a-
TCIIAM pOﬂHTeHeﬁ n IMOTOMCTBA, MOXCT OBITh HCIIOJIH30BAaHO JJIA BBISBIIC-
HUA XapaKTepa HACJICAOBAaHUA KOJMYCCTBCHHBIX MPHU3HAKOB. OTuM mMyTeM
YCTaQHOBJICHO, HalpUMEp, YTO KOJIWYIECTBEHHBIC NPHU3HAKU HACICAYIOTCS
MIOTOMCTBOM TIPOMEKYTOYHO II0 OTHOLICHHIO K TEM YPOBHSAM, KOTOpBIE Xa-
PaKTepU30BaIM KaXkaoro u3 poxauteneil. Cpennss apupmeTnyeckasl BeJH-
YHHA MOXET ObITh IPOCTON ¥ B3BElICHHOH (puc. 3).

[ CPEJJHUE BEJIMYMHbBI ]

[ ITpocTeie (} ) ] [ B3Bemwennbie (}m ) ]

[ }Z[J'Iﬂn<30 ] [ YZ{J‘IS{I’]>3O ]

[ XH JUIA HETTapaMETPUICCKUX ITPU3HAKOB ]

Puc. 3. Buns! cpenneii apudmernaeckoit

B wmanoii ¢vibopre (N < 30) cpenHiow apupMETHYESCKYIO BBIYHCIISIOT
IIPOCTBIM CIIOCOOOM, KaK €JMHCTBO CyMMapHOT'O JJEHCTBHSI:
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x=2N )
n

e X; — BApHaHTa, WIH BeJIWYHHA BapbUPYIOIIETO IPU3HAKA;
N — 00beM BBIOOPKH.

ZX =X A, ANy X, 3)

[TpsiMoii METO/ BBIYUCICHUS HE MPUTOJICH Tl 00pabOTKU 601601 6bi-
oopru (N > 30), Tak KaK BBIYUCICHUS CBSI3aHBI CO CTATHCTHYECKON 0Opa-
60TKO#H OOJNBIIOrO YMCIa JaHHBIX. [IpH OTCYTCTBHH BBIYHCIUTENHHON TEX-
HUKA ¥ JUSI OOJNIETYeHHS] BBIYMCICHUS OHOMETPHYCCKHX XapaKTePHCTHK
CTPOST BapHALMOHHBIE PSIObl U BBIYUCIIIOT CPeAHHE apH(METHUCCKUE Be-
JIMYMHBI TIO popMmyIie

X = A+, 4)

rae A — yclnoBHasl Cpe/iHsIs BEIMYMHA, KOTOpasi BRIOUpaeTcst OmKe K cpe-
HEMy KJIacCy BapHalMOHHOTO psija, T. €. 32 A IPHHUMAIOT Cepelu-
Hy Bapuanmonnoro kmacca (W), rme umcnennocts ocobeit (f) ¢
OMpeIeICHHBIM 3HAUCHHEM TPU3HAKA MAKCUMAJIbHAS;
B — nonpaBka, BeraHCIseMast 10 Gopmysie

p=kZ'a, (5)

n

rae K — KIIacCHBIN POMEKYTOK;

f —uyacTora,

a — OTKJIOHEHHE;

N — 00beM BBIOOPKH.

OOBeIMHUB BCE DIIEMEHTHI, TOJIYYUM (HOPMYITY IJIs BBIYUCICHHS Cpel-
Hero apupMeTHIeCKOro 3HAUSHHUS TPU3HAKOB JIJIsl OOJIBIION COBOKYITHOCTH:

> fa

TouHOCTh BBIUMCIEHHA X 3aBUCUT OT BEJIMYMHBI KJIACCHOTO IIpOMeE-
xyTka (K). Uem Gompiie xmaccoB opOpMICHO B BapHAIIMOHHOM PSAY, TEM
ToyHee Oyzner BenuuuHa X . KitaccHBIM MpoMeXyTOK IpU IMOCTPOSHUH Ba-

PHUALIMOHHOTO PsAJa CIEAYET OKPYIJIATh JO LIEJION BEIHUYUHBI U XKEIaTEIbHO
B CTOPOHY YMEHBIIECHHUSL.



XapakTepucTHKa cpeaHeil apudpmernyeckoii 115 aJIbTEPHATHBHBIX
(kayecTBeHHBIX) Hpu3HaKoB. CpemHell apudmerndeckoil dns Henapa-
MempUu4ecKux, Ui arbmepHamueHbIX, Ul KAUeCmeeHHbIX, NPUSHAKO8 CIIy-
XKUT TOKazareip nomu (%), KOTOPYIO COCTABILIIOT WICHBI COBOKYITHOCTH,
UMEIOIHE JaHHBIA ANbTEPHATUBHBIN MPU3HAK. DTO MOXKHO BBIPAa3HTh Clle-
nyromiei GopMyIoi:

)_(H = }a = }Ka‘i = £:I.OO, (7)
n

TJIe p — YHUCIO WICHOB COBOKYITHOCTH C HAJMYHEM ajJbTEPHATUBHOTO IPH-
3HAKa;

n — o0IIee YMCIIO WICHOB BHIOOPKH.

Cpenusisi apupMeTHyecKasi BEJIMYMHA JJ1s1 OONBIION U Mayoil BRIOOPOK
BBIpA)KaeTCsl B TeX XKe eIUHHIAX, YTO U caM BapbUPYIOMUI MPU3HAK, KOTO-
pBIN MozBepraeTcs M3y4eHHIO, JUI albTepHATHBHBIX MPU3HAKOB — B MPO-
LEHTAX WIH JA0NSIX €TUHHIBL.

VY cpenHelt apupMeTHIECKOH BEIMYHWHBI, KPOME OCHOBHBIX CBOWCTB,
MIPUCYINX BCEM BUAAaM CPEIHUX BEIWYHH, IMCIOTCS CBOM CHENH()UICCKHE
CBONCTBA.

1. Ecu K KaXJI0My 3HAYCHHIO BapbUPYIOIIETO MPH3HAKA (X;-BapUAHTE)
NpUOaBUTh WM OTHSTH MOCTOSHHYIO BEJMYHMHY (&), TO CPEAHss apUPpMeTH-
4yeckasi U3 M3MEHEHHBIX JIaHHBIX OyleT paBHa Toil cpenHel apudmernue-
CKOIf, KOTOPYIO BBICUMTHIBANM [UII HEU3MEHEHHBIX BapHaHT, HO YBEJH-
YEHHOW MM YMEHBIIEHHOH Ha Ty K€ MOCTOSHHYIO BEJIMYHHY:

X .. =)_(x. + a. ()]

2. Ecin KaXAYH0 BAPUAHTY YMHOKUTb Ha OJAHO W TO K€ MOCTOAHHOC

3Ha4YeHue (@), To X W3 U3MCHEHHBIX JaHHBIX OYIEeT TOYHO BO CTOJBKO JKE
pa3 (@) O6obIle IepBOHAYATLHON CPETHEH:

X :)_(x a. C)]

Xi

JIst BBIYUCIICHUSI CPEHUX 3HAYEHUH B MaJOYUCIECHHOW BBIOOPOUHOM
COBOKYITHOCTH HCTIONB3YIOT (opmyisl (1)—(4) ¥ mpoCTyIO BBIYHMCIHTEINh-
HYIO0 TeXHHUKY. /11 00pabOTKM MHOTOYMCIIEHHBIX pE3yJIbTaTOB LENeco00-
pa3Hee MOJIb30BATHCS KOMIIBIOTEPHBIMU IPOrpPaMMaMH.

XapakTepucTHKa cpeHell B3BelIeHHOH BeanunHbl. KpomMe npocroit
cpenHel aprudMeTHIecKOd BeTHIHHBI (}) B pHIOOBOJICTBE MHOTa TPHMe-
HSETCS CpeAHss apupMeTHdyecKas BeJIMYMHA, Ha3bIBacMasl B3BEIICHHOIL.
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ITpn momommu 3TO¥ BENMYMHBI ONPENEIAIOT, HAIPUMEp, CPEAHIOI ILIOI0-
BUTOCTh TIPOU3BOAUTENIEH, MpPU 3TOM YPOBEHb IUIOJOBUTOCTU KayKIOMH
Ipynmnel mpousBoguTenei ( Xi) yMHOXalOT Ha KOJMYECTBO IPOU3BOJUTE-
et B oToit rpynme (ni). Cymmy npoussesieHust X, p, JI€NAT HA YMCIIO MPO-

U3BOJMTENEH BO BCEX TPyMmax Y Ni.

Takum 00pa3oM, CpemHssl B3BCIICHHAs BEIMYMHA — 5TO Pe3yJbTaT
YCPEIHEHUs CPEAHUX apU(PMETHYCCKUX BEIMYHMH HECKOJIBKHX COBOKYITHO-
creif. CpeqHsis B3BEIICHHAS BEIYUCIIIETCS 10 (hopMyIIe

}m:xlnl+X2n2+...+Xi m_EXn (10)
n +n, +...+n >n
e X1, X2, ..., Xi — CpeHue apudMeTndeckue 1-i, 2-if, ..., i-if coBo-
KYITHOCTH;
Ny, N2, ..., N; — 0OBEMBI 3TUX COBOKYITHOCTEIA.

XapakTepucTuKa cpelHell TapMOHNYeCKO# Beau4nHbl. CpenHsis rap-
MoHHn4ecKas (H) ucrone3yercs peaKo U IMEHHO IpH 00paboTKe TaKuX co-
BOKYITHOCTEH, I KOTOPBIX NMPUMEHEHHE APYTUX CPETHUX HEBO3MOXKHO. JTa
BEJIMYMHA TPUMEHSETCS TIPU BBIYUCICHUH CPEIHETO YpPOBHS NPU3HAKA, Xa-
PaKTEepH3YIOIIEro CKOPOCTh KaKoro-1mmbo mporecca (cpeaHsist CkopocTh Oera,
CKOpPOCTb MEpPEeABIKEHN PHIO HAa HEPeCT | T. A.), a TaKXKe B ciydae, eclin
NPU3HAK BHIPAKEH MHAEKCOM (YMCIIO Yenyek Ha 1 cM? MOBEPXHOCTH KOKH).
DTy XapaKTEpPUCTHKY, B OTIMYHE OT CPEAHEH apupMeTHYEeCKOil, mpeacTas-
JISTIOIIIEH cO00M CyMMY BapHaHT, OTHECCHHBIX K MX YHCITY, ONPEICIIAIOT KaK
CyMMy OOpaTHBIX 3HAUEHHUH BapuaHT, JEJICHHBIX HA MX 4ucio. [isg Berauc-
JICHHUS CpeHe! TapMOHIYECKON TIONB3YIOTCS CIeIyromeit popMynoit:

n n (11)

re N — 4ucio NepUOOB;

X; — BEJIMYMHA BapPbUPYIOILErO IPU3HAKA.

Oty (opMyIly HCIOJB3YIOT B TOM CIIydae, €CJId IEpPHOJbl UMEIOT OIH-
HAKOBYIO BEJIMYUHY.

Ecnu cpenHior0 rapMOHMYECKYIO BBIYUCIAIOT JJI COBOKYIHOCTH,
CrPYIIMPOBAaHHOW IO KjaccaM, WM JUlsl COBOKYITHOCTH, Y KOTOPOM 4acT-
HBIE OTPE3KM BPEMEHH MMEIOT Pa3HyI0 BEIHYHHY, TO MOIB3YIOTCA (HopMy-
JIOM B3BELICHHOMN CpeHEN rapMOHNYECKONH BEJINYMHBIL:
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oo P+ Py +.t P, | 12)
B3B 1 l l
Pt Pyt t— P,

X Xy Xn

i€ p — JUTNTENBHOCTD IEPHOIOB.

Benmnuuna cpenneit rapmonmdeckoi (H) Bcerma MeHbINE BETHYIHHBI
cpenHeit apudmernyeckoit (X ).

XapakTepucTUKa cpeaHeii reoMerpuyeckoii BeaWYMHbI. CpenHss
reoMeTpHUIecKas He0OX0auMa ISl ONPEACICHHU CPETHEro 3HAUCHHS IIPH-
3HaKa, €CIIM OH XapaKTepPH3yeT TEMI POCTA, TEMIT yBEINICHUS YHCICHHOCTH
nonysanuyn. CpenHss reoMeTpudeckas yaoOHa OCOOEHHO B TEX CIIydasx,
€CIIM TIPU3HAK BBIPAXKEH B JIOJISIX CIMHMIIBI WM B IIPONEHTAX U M3MEHSIETCS
BO BpEeMEHH U 110 nepuoaam. C MoMOIIbI0 €€ MOXHO OIIPEAEIATh CPEAHUH
MIPUPOCT WJIM CPeJHEee yMEHBIIEHHE KaKOoro-Inbo IoKa3aTels 3a ompese-
JICHHBIN OTPE30K BpeMeHHU. B aTux ciydasx cpeassst apudmeTndeckas co-
BEPILICHHO HENPHUroJiHa, TaK KaK OHA MCKA3UT MOKa3aTellb CpeHeH Benndu-
Hbl. CpeHIOI0 T€OMETPHUYECKYI0 HCIHOJB3YIOT Ui ONpEeAeTIeHHUsS OTHOCH-
TENBHOTO MPUPOCTA KOCAKA PbIO, IPUBECOB Tela 3a OOJIBIION OTpe30K Bpe-
MEHH WJIX 32 OTJEIbHBIM HCKOMBII.

dopmysa cpegHed reOMEeTpUUECKON UMEET CIEAYOLINM BUL:

G:{‘fxlx2 Xg e Xy (13)

r7e N — YuciIo HaOMIOICHAH B BEIOOPKE;

X — BapbUPYIOIIHUN IPU3HAK.

B ¢opmyne cpenHeill reomMeTpuiecKol 1MoJ KOpPHEM CTOWT HMpPOM3BEE-
HHE BapHaHT, YUCJIO KOTOPBIX PaBHO 4Hciay HaOmoneHuil. Kopens mmeer
CTEIIeHb, COOTBETCTBYIOLIYI0 4HciHy HaOmoneHui. Jns Beraucnenus G
HE00X0IMMO MPOHU3BECTH JIOTapU(MUPOBAHKE 3TOH HOPMYIIHI.

OcoOeHHOCTh CpefHEH TeOMEeTPHYECKON 3aKJII0YaeTcss B TOM, YTO OHa
MOXET [1aBaTh MPaBUIbHOE 3HAUYEHUE CPEIHEN BEJIMYMHBI [IPU3HAKA B TEX
ClydasiX, KOIJla BAapHALIMOHHBIA psAJ HMEET BBIPAXKEHHYIO aCHUMMETpPHUY-
HOCTb B pacIpeleeHUH 4YacToT MO KjaccaM, T. €. OTKJIOHSETCS OT HOp-
MaJIHOTO paclpeeeH s, TP KOTOPOM OOJIbIIee YUCIIO YaCTOT pacipese-
JIEHO B LICHTPE PsZa, a MEHbIIEEe — B KpallHUX Kjlaccax. B acMMMeTpU4HbIX
pAAax 4acTOTHI CMEICHBI B KpaHUe KJIACCHI, M I 3THX PSJIOB HE IIPHUTOJ-
Ha cpeaHss apudMeTniecKast.

W3-3a c10KHOCTU BBIUUCIIEHUSI CPE/IHAS TEOMETPHUECKasl BETUYHHA BbI-
YHUCJIAETCS B OCHOBHOM JUIsl IPOIHOCTHMYECKUX LEJEH, a Ha NpPaKkTUKE €€
4acTO 3aMEHSIOT CpelHeH apu(PMEeTHIeCKON BETHIHMHOM.
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XapakTepucTHKAa cpelHell KBaapaTHyeckoil Beqmuyunbl. CpenHee
KBaJIpaTHYECKOE 3HAYCHHE BAPBUPYIOLIETo MpU3HaKa (S) HCIONB3YIOT B TEX
ClIydasix, KOr/la 3TOT MPU3HAK BBIPAXKAIOT IUIOLIA/IBI0 KpyTa U I ee MOJy-
YEeHUsI W3MEPSIOT BEJIMYMHY JTUaMeTpa (IuaMeTp MKPHHOK, AWaMeTp Kie-
TOYHOTO SI7pa, AJIbBEOJI WIIM KJIETOK KPOBH). ITO OOBSCHSIETCS TEM, YTO PH

repecyere BEJIMYMHBI CPETHETO AUAMETPa, MOJy4YeHHOH ¢ moMomplo X u S
Ha IUIOIaAb Kpyra, OynyT 3amerHble paznnuus. @opmyna cpeaneit apud-
METHUYECKOW HE MMEET TOM pa3pellaroliedl CUuibl ISl YCTaHOBJIEHUS CpPEel-
HUX BEJIMYHUH, [0 KOTOPBIM OIIpeAeIeTcs Jajee miomans kpyra. @opmyna
CpemHel KBaJpaTHUECKOl B 3TOM OTHOLICHHHM MMEET OOJIbIIE BO3MOXKHO-
cTel:

(14)

IJIC Xi — BEJIMYMHA BapbUPYIOLICTO MPU3HAKA;
N — 4KcII0 HAOJIOICHHIA B BBIOOPKE.
IIpu MOBTOPSIEMOCTH OT/EIbHBIX BapHUAHT HCIIOJIB3YETCS B3BEILICHHAS
cpenHss KBaapaTHIecKas (Syss):

(15)

r71e Nj — 9acToTa (YHCIO CIIyJaceR).

XapakTepucTuka cpeaHeil Kyonuecko BeJHYMHBI. J[J1s1 XapakTepu-
CTHKH 0OBEMHBIX PU3HAKOB (00bEM MKPHHOK, 3PUTPOIUTOB U T. J.) Ooiee
TOYHOU SIBISICTCS CpenHsisi KyOuueckas BennuuHa (Q), KoTopas omnpemes-
eTcs o hopmyIie

(16)

€ Xj — BEJIMYMHA BAPbUPYIOIIETO NPU3HAKA;
N — 4ncio HabJIoIeHUH B BEIOOPKE.
IIpu MOBTOPSIEMOCTH OT/ENbHBIX BapHUaHT HCIIOJIb3YeTCS B3BEILICHHAs
cpennsist Kyouueckast (Qgss):

17

e Ni — 9actoTa (YUCIo CIaydaen).
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XapakrepucTuka Moabl. Mool Ha3bpIBaeTCA 4Yallle BCETO BCTpEYaro-
Iasicsl BEJIMYMHA BapbUPYIOIIETO MPH3HAKA, KaK KOJMYECTBEHHOTO, TaK U
KauyecTBeHHoro. Hampumep, moodanbrnoe uucio cOCKOB y KOPOBHI — 4, HO
BCTpeyaroTcsi 0cobu ¢ 5—6 100aBOYHBIMH COCKaMH. MoOoanbHbiM Kaue-
CMBEHHbIM NPU3HAKOM Y SMOPHOHOB Kapria SBJSIETCSl UX MHUIMEHTAaIMs, HO
MHOTJIa BCTPEYAIOTCSl U HEMUTMEHTHPOBaHHBIE SMOpHOHBL. B Bapuannon-
HBIX psAJax, pa3OUTHIX HA KJIACCHI 10 BEJIWYMHE BapbUPYIOLIEr0 NPU3HAKA,
MoOanbHuIM OYIET KiIacc, MMEIOINI HauOoIbIIee YMCIIo 9acToT. B Bapua-
LIMOHHOM DALY MOXET OBITh HECKOIBKO MOOAIbHBIX KAACCO8.

Mopa BerucisieTcs 1o popmyie

_Wo +K(E, — ) (18)
°T oM, -t f,

rae W, — HIDKHSSA TpaHHLIa MOAAJIBHOTO KJlacca;

K — BenmuumHa KJIaCCHOTO MPOMEKYTKA;

fi — yacToTa Kiacca, IPEANIECTBYIOIIETO MOJALHOMY;

f,— wactora Mo#aJILHOTO Kilacca;

f3 — yactora Kiacca, CISAYIOLIETO 32 MOJAIbHBIM.

31y opMyny UCTIONB3YIOT IJIS1 COBOKYITHOCTEH, O()OPMIICHHBIX B BHAE
KJIaCCOB BapbHPYIOIIETr0 IMpH3HaKa. B BapHamMOHHBIX psiaxX, MMEIONINX
CUMMETPHYHOE WM OJIM3KOE K HEMY pa3MelleHHe YacTOT, BETMYNHBI MOJIBI
U cpeHel apu(hMEeTHIECKON COBIAAAIOT:

X =M, (19)

ITokazaTens MOZIBI MHOTJA MMEET 0oJiee CYIECTBEHHOE 3HAUECHUE IS
BBIPKEHUS CPEJIHEr0 pazMmepa IpH3HaKa, YeM CpeHss apupMeTHyeckKas,
YTO MPEKAC BCEI0 OTHOCUTCH K psijiaM C aCUMMETPUYHBIM paclIip€ACJICHUCM
gactoT. YeMm Oojplie acHMMETpHs psijfa, TeM OOJNBIIE pa3HUIA MEXIY

X u M,. MonanbHasi BeJIHMYHMHA OCOOCHHO YyJIOOHA Ui XapaKTEPUCTHKH
KaYeCTBEHHBIX MPH3HAKOB, YTO HMEET PaCHpPOCTPAHCHHE NPH H3YYCHHUH
TCHETUYCCKUX OCOOCHHOCTEH albTepHATUBHBIX TIpU3HAKoB. Hampumep,
MOJAIBHBIMU OYIyT TOMHUHAHTHBIC MPU3HAKH. [Ipy N3ydeHUH THIIOB Oeka
TpaHcheppuHa y hopeinn, UMUK KOJOMUHAHTHOE HACJIeJOBaHUE, YCTa-
HOBJIICHO, YTO MOJAJIFHBIM THIIOM SIBJISIETCS TpaHC(EppUH TUMA A, a TpaHC-
(deppuH THITa B BCTpewaeTcs ropa3no pexe.

XapakTepucTuKa MeauaHbl. MeIuaHoil Ha3BIBAIOT CEpEAMHY Kiacca,
KOTOPBI JACTUT BapUAIlMOHHBIN psia Ha aBe yacTu. OHA YacTh UMEET 3Ha-
YCHHUE TPU3HAKA MEHbIe M,, npyras — OojbIIe:
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nfl

Me:WO+K2f , (20)

Me

rae W, — HIDKHAS TpaHuIa Kjlacca, B KOTOPOM HaXOIUTCS MeIHaHa;

K — BenmM4mHa KIIaCCHOTO MPOMEXYTKA;

N — 00seM BEIOOPKH;

fi — cyMMa HaKOIMJIGHHBIX YaCTOT, IPEIUIECTBYIOLINX KJIACCy, B KOTOPOM

HaXOJIUTCS ME/INaHa;

fve — gacToTa Kiacca, B KOTOPOM HAXOIUTCS METHAHA.

Hcnonp3yoT mokaszaTenab MeQUaHbl Yalle Ul XapaKTePUCTHKU Kade-
CTBEHHBIX NpHU3HAKOB. [Ipu ompeneneHUn MeIUaHbl Uil KOJINYECTBEHHBIX
NPU3HAKOB TIPH MaJIOM YHUCIIe HAOIFOCHUN YICHBI BEIOOPKH 3aIIMCHIBAIOTCS
NOAPSI B Bo3pacTarolieM nopsake. CpeIuHHbBIA YWISH TaKOro PaHKUPOBAH-
HOTO psifa OyAeT CIy)XUTb II0Ka3aTeleM MeIHAHBL

M, u M. SBISFOTCS BCIIOMOTATEIbHBIMU BETUYHHAMH, UCIIOIH3YEMBIMU
JUTSL XapaKTEePUCTHKU reHepaibHoi coBokymHocTH (N) o BeiOOpoUHOii (N).

CpenHrie 3HAUCHUS UCTIOJIB3YIOT KaK TJIaBHYIO XapaKTEPHCTUKY JIIOOOH
Ipymnibl 0codei Mo kakomy-mdo (eHoTumuueckoMy npusHaky. bes cpen-
HEero 3Ha4YeHUs HEBO3MOXKHO BECTH OTOOp, OIpENelNsiTh HacleayeMOCTh
NPU3HaKa, OCYIIECTBIIATh NOAOOD H T. A., T. €. HEBO3MOXXHO BECTH IJIEMEH-
HYIO U CETIEKIIMOHHYIO paboTy.

Tema 3. BBIYNCJIEHUE CPEJJHUX BEJIMYNH
PA3JIMMHBIMHU CTIOCOBAMUA

Llenv 3anamusa. BBIYKMCIECHUE PAa3IMYHBIX BUJIOB CPEAHUX BEIMYHMH C
YYETOM N3y4aeMOoro MpH3HaKa.

Cooepircanue u memoouxa. B 3aBUCUMOCTH OT IOCTaBJICHHOH 3aJauu,
N3y4aeMoro Ipu3HaKa, UCHoIb3ys (OPMYJIBl U3 TPEIbIAYIICH TeMBbI, HE00-
XOJIMMO PEIIUTh 33a4H 10 BEIYMCICHUIO PA3JINUHBIX BUJIOB CPETHUX BEJH-
YHH.

3adaua 1. Beruucnenue cpeaHero apuMeTHYECKOro 3HaYCHUs! Bapbu-
pytoLiero npusHaka B Manoi Beibopke (n < 30).

Omnpenenuts cpeHee KOJIMUECTBO OTKAUEHHOTO Mela U3 yJILEB BO Bpe-
Msl [JIABHOTO B3fTKA, €CJIM HM3BECTHBI CIIEAYIOLIME JAHHBIE 0 KaKIOMY
yisio (kr): 44, 31, 28, 25, 38, 45, 16, 12.

HeGoutpiioe YuciIo 4ieHOB COBOKYMHOCTH (N = 8) yCIIOBHO cuMTaeTcs
Masioli BBIOOpKOW. Bocmonbs3yemcest opmysoit (2) st BBIYMCIEHUS TIPO-
CTOM cpeaHel apupmMeTHIecKoil BelNn4nHbI:
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Xx; A44+31+28+25+38+45+16+12
n 8

>

= 29,89 kr.

Omeem. CpenHsisi Macca OTKAQUEHHOTO MeJa HAXOIUTCS Ha YpPOBHE
29,89 kr.

3aoaua 2. Berancnenue cpenHei apuMeTHIecKor B3BEIIICHHOM.

OmnpenenuTts CPEeaHIO OIUIOOTBOPAEMOCTh CAMOK KapIa B TPEX BOZO-
€Max, €CII U3BECTHO, 4TO B IEPBOM BOJOEME B BBIOOpPKY momano 19 camoxk,
BO BTOpPOM — 25, B TpeTbeM — 27 caMOK, a CpeIHss OILIONOTBOPSAEMOCTH IO
BOJIOEMaM COCTaBMiIa cOOTBeTCTBEHHO 46,7; 70,0; 76,0 %.

st perieHus 3ama4n BocionszyeMcs popmyoit (10):

— X,n+X,n+.+X,n ¥Xn
B3B — -_ .
n+n, +..+n >n

OmIogoTBOPSIEMOCTh CaMOK B pa3HBIX BojgoeMax (%) — 3To ycpenHeH-
Hble JaHHbIEe ( Xi), a KOJIMYECTBO 0OCIETOBaHHBIX CaMOK (TOJ.) — 9TO 00b-
eMbI coBokymHOCTE#H (Ni). [logctaBus nanueie B hopmyiy (10), momyaum:

— 46,7-19+70,0-25+76,0-27

Xz = = 66 %.
19+ 25+ 27

st cpaBHEHUS paccuuTtaeM 1o Gopmysie (2) mpoCTyrO CPEeIHION apud-
METHUYECKYIO! X = 64,2 %; Xy =66 %; X < X pun .

Omeem. CpeqHsis OIUIONOTBOPSAEMOCTh CAMOK Kapra B BOJOEMax CO-
craBisieT 66 %.

3adaua 3. BrruncieHue cpeaHero apuMeTHUecKoro 3HauYeHUsT Bapbu-
pyIoIIero npu3Haka B Manoi Beibopke (N < 30) [uist anbTepHATHBHBIX MPU-
3HAKOB.

Omnpeneants CpeJHEEC YHUCIO CAMIOB B IIOMETax CBUHEH, €CIIH U3
2000 poxxmennsix mopocsat 1200 okasanuch xpsukamu. J[Jst ompeneneHus
cpemHel apu(METHYECKON 10 aJbTEPHATHBHBIM IMPH3HAKAM HCIIOIb3YeM
dopmyiy (7).

X.=Xx.,=2100= @-100 =0,6-100 =60 %.
n 2000

Omeem. Cpennsas apupMeTHdeckas BeIUYWHA POXKICHHUS XPSIKOB CO-
crasister 60 %.
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3aoaua 4. Beraucinenue cpenHei rapMOHUYECKOH BETHIIHEI.

Omnpenenuts CPeAHIOI CKOPOCTh MOJIOKOOTJAuM Yy KOPOBBI, €CIH 3a
4 MUHYTHI BBIZIOGHO 9 KI' MOJIOKA, B TOM YHMCIIE 33 TIEPBYI0 MHHYTY — 2 KT,
3a BTOPYIO, TPETbIO U YETBEPTYI0 MUHYTHI — COOTBETCTBEHHO 3, 3 u 1 kT
MOJIOKA.

[Tpn u3ydeHUn CKOpPOCTH Kakoro-iubo mporecca HeoOXO0IUMO I0JIb30-
BaThCcs popmysoit (11):

n n
H = =

W3 ycnoBus 3amadu BUAHO, YTO CKOPOCTh MOJIOKOOTIAYM MEHSETCS Ha
MpOTsHKEHHH A0iKH. KomryecTBO 3aTpaueHHOrO BpeMEHHU OepeTcs Kak 00b-
eM BBIOOpKH (N = 4), a 3a Xj MPUHUMAEeM KOJIMIECTBO MOJIOKA (KT) 3a Kax-
Jyro MUHYTY Joiiku. [loacTaBum 3HaueHus B popmyiny (11):

4 4 4

H= 1 1 1705+033:1033+1 2166
4=

=1,85 kr/muH.

JIist cpaBHEHUS PACCUUTAECM TI0 MPE/IOKCHHBIM TAHHBIM TIPOCTYIO CPel-
uroro apudmernyeckyo (X = 2,25 kr/mun). Crenyer TOMHHTh, YTO CpeJi-
Hsist apuMeTHIecKas Bceraa 6ombline cpenei rapmonnyeckoit ( X > H).

2,25 kr/muH > 1,85 kr/MuH.

Omeem. CpenHss CKOPOCTh MOJIOKOOTIAa4YH cocTaBisieT 1,85 kr/MuH.

3adaua 5. Beraucnenue cpeiHei TapMOHUYECKON B3BEIICHHON BETMYMHBL.

Onpenenuth CPEAHIOI CKOPOCTh X0Ja CEMTU MPHU JBUKEHUH U3 MOPS K
HEPEeCTOBOH peKe, eciM 3a MepBhIe CYTKU IyTH OHAa mpormuia 20 kM, 3a cie-
nyotmue 3 cyTok — o 15 kM u 3a mociennue 2 cyTok — o 14 k.

B omnume ot npenpiaymiei, B HaCTOSALIEHN 3aiade UIET pedb O Pa3HbIX
MIPOMEXYTKAaX BPEMEHH, MO3TOMY HEOOXOAMMO BOCIHOJIB30BATHCS (OPMY-
no#t (12) mist onpeeneHns TapMOHIHYECKON B3BEIIICHHOW BEJITHYMHEIL:

1 2
H, = - P1+1|02+ +pnl = +l3+ - _ 1538 Koy
—p+—p,+et—p, —-1+—3+—:2
tx, x, = 20 15 14

Omegem. CpeqHss CKOpPOCTb XOJa CEMTH IPH ABMKEHHM U3 MOpPS K
HepecToBOi peke cocrasisieT 15,38 km/cyT.
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3aoaua 6. Berancnenue cpeqHei KBagpaTHIeCKOW BEINMIHHEL.

Paccunrarh cpenHuil fuamMeTp 7 3UTOT JI0 Hayasla UX JAPOOJICHHUS, €Cli
W3BECTEH JUaMeTp Kaxaou u3 Hux (Mxm): 75, 65, 55, 70, 60, 59, 68.

Jnst onpeneneHus quaMmeTpa napa nosiszyemcst popmyioi (14):

5o |ZX
n

O6bem BoIGOpKH paBer 7 (N = 7). IlogcraBum 3HaueHus B Gopmy-
ny (14):

S- I752 +65% +55% 1+ 70% + 60 + 597 + 68°

\ 7

Jnst cpaBHEHHST BEIYMCIIMM IPOCTYIO CPEIHIOI aprU(PMETHIECKYIO BEITH-
unny. Ecni moaTeepauTes HepaBeHCTBO S > X , TO 3ajaua pelieHa BEpHO.
X = 64,57 M. 64,90 MM > 64,57 MKM.

Omeem. CpeiHUN AHaMETpP 3UTOT HAXOAUTCS HA YpOBHE 64,9 MKM.

3aoaua 7. BeruucneHue cpegHeil rapMOHHYECKOH B3BEUICHHOMN BeJH-
YHHBI.

OmnpenenuTts cCpeqHUM IuaMeTp sapa B KIETKaX, €CIM H3BECTHO, YTO
5 knetok umenu auameTp sapa 120 MM, 3 kiIeTku — 225 MKM U 8 KIIETOK —
400 MKM.

Tak Kak OTJeIbHBIC BAPHAHTHI B 3aJaHUH MOBTOPSIOTCS, BOCHIOIB3YEMCS
(dopmyoit (15) s BEIYUCTICHHS B3BEIICHHOHN CpeTHEH KBapaTHIECKOM:

=64,90 MKMm.

[Enx? [5-120% +3-225 +8-4007

= = = 306,58 MKM.
B3B V Y ni V 16

Omeem. CpenHuil auaMeTp siipa KJIETOK HAXOAWTCS Ha YPOBHE
306,58 MKM.

3aoaua 8. Berancienue cpenHe KyOMIecKoi BETUINHBL.

Omnpenenuts cpenHuii 00beM 5 UKPUHOK I[YKH, €CIIM U3BECTHO, YTO OHH
uMenu ciaepyromuii oosem (Mm): 4,3; 5,1; 4,8; 5,2; 4,5.

st penienust 3a1a4u BocronbzyeMcst popmynoi (16):

=48 MM3.

3 3 3 3 3 3
QZ?/ZXi :3\/4,3 +51°+4,8 +52°+45
n 5

Omeem. Cpeyuii 06beM MKPYHOK I{YKH COCTaBseT 4,8 M3,
3adaua 9. Beruucnenue cpeHel KyOMYecKOi B3BEIICHHOM BEIMYHHBI.
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Brrmucnmute  cpennuii  00peM 18  0TOOpaHHBIX HMKPHHOK CEJbIHU-
YEpHOCIUHKH, €CIIN UMEIOTCS CIEAYIOIINE NaHHbIC!

00BbeM MKPHHOK (Xi), MM°: 47 48 50 54 56 6,0

KOJIMYIECTBO UKPHHOK (N;): 2 4 6 3 2 1.

Omnpenenyum cpenHuid 00beM UKpUHOK 110 opmyte (17):

[TpeaBapuTEenbHO BEIYHCINM

SN X’ =2-4,7°+4.4,8+6.50°+3.54°+2.56%+1.6,0° =
= 2419,638.

2419,638
Orcroma Q, =3 TR 334,42 =512 mn°.

Omeem. Cpeuuil 06beM UKPHMHOK HAXOAUTCS HA YPOBHE 5,12 MMP,

Tema 4. IOKA3ATEJIM PASHOOBPA3US ITIPU3HAKOB
B COBOKYITHOCTSAX

Ilenb 3anamusn. 0CBOCHUE METOJOB BBIYMCJICHUS TIOKa3aTelied M3MEH-
YHBOCTH 3HAYCHHI MPHU3HAKA B COBOKYMHOCTH. [IpakTHdeckoe mpuMeHEeHNe
OMOMETPHYECKIX METOJIOB B CEIEKIIMOHHOM paboTe.

Cooeprcanue u memoouxa. BHyTpH OMOJIOTHYECKOH COBOKYITHOCTH
He OBIBaeT TOJHOM OJHOPOTHOCTH. JTO CBUACTEIHECTBYET O HAIMYHU U3-
MEHYMBOCTH BapbUPYIOMIET0 TMpu3HaKa. KonWdecTBEHHBIM MpHU3HAKAM
CBOMCTBEHHa OOJBIIAasi W3MEHYUBOCTH TI0 CPaBHEHHIO C KadeCTBEHHBIMU
npu3HaKaMu. Pa3nmuuusi MexXly 3HaYeHUsIMH BapHaHT WHOTJIA OYEHb BEJH-
KU, MHOTJIa TIOYTH HE3aMETHBI, OJHAKO MMEIOTCA Bcerja. Bricokas u3MeH-
YUBOCTH TPU3HAKA CO3/1aeT OJarompUsATHBIC YCIOBHS JJIs CENEKIUH, MO-
BbIIas ee 3PPEKTHBHOCTB.

Jns u3ydeHust pasHooOpasusi MpU3HAKa B COBOKYIMHOCTH HCIIOJB3YIOT
IIECTh OCHOBHBIX MTOKa3areseil. PaccMOTpuM MX Ha KOHKPETHOM TpUMEDE.

[Ipumep. Muoromioaue 14 cBUHOMATOK MOPOABI JaHAPAC HAXOIUTCS
Ha ypoBHe (Toi.): 10, 14, 9, 12, 9, 13,12, 12, 11, 11, 10, 8, 9, 10.

JlumMutbl (liMmax, liMmin) — 3T0 MakcUManbHBIE ¥ MUHHUMAIbHBIE 3HA-
YEeHWs BAPBUPYIOIIETO MPHU3HAKA, BEIYUCISIIOTCS B a0CONFOTHBIX BEIMIHHAX.
Juis ompeneneHusl TUMHUTOB B HalleM MpPHUMEpe HEOOXOIUMO YCTAaHOBHTH
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HanOoJblIee U HAMMEHbIIee KOJIMYSCTBO HOBOPOXKICHHBIX MOPOCAT OT OJ-
Ho#t MaTk# (liMmax = 14 romn.; liMmin = 8 rom.).

Pa3max (R) — 310 pasHuiia MeX1y HAUBBICIIUMH W HAUMEHBIIHMH TO-
KazarensaMu u3ydaemoro mpusHaka (R = liMmax — liMmin), BBIUHCHSCTCS B
aOCOJIOTHBIX BeJIMUMHAX. B HameMm nmpumepe pasHUIA MEXAYy MaKCHMallb-
HBIM ¥ MUHUMAJIBHBIM KOJIMYECTBOM NOPOCST cocTaBmia: R = 14 — 8 = 6 rou.

CpenHee KBaipaTHiecKoe OTKJIOHeHHE (6) — 9TO OTKIIOHCHHE KaXI0it
BapHaHTHl OT cpefHel apu(METHYECKOH BENMYMHBI JAaHHOTO NpH3HAKa B
TIOJIOKUTEIBHYIO (1) WM OTPUIATENBHYIO (—) CTOPOHY, BBIYHCIISACTCS B
abCcoOTHBIX 3HaYeHHAX. CIOCOOB! BEIYUCICHHS CPEIHEro KBapaTHIeCKO-
r'0 OTKJIOHEHHUSI 3aBHCAT OT 00beMa BbIOOpKH (pHc. 4).

Cpeuﬂee KBaJIpaTHY€CKO€ OTKJIOHEHUE
AJIA KOJIHYE€CTBEHHBIX NPU3HAKOB

Jns masoit Bei6opku (N < 30) Jlnst Gosbimoit Beroopku (N > 30)
Ya
c=* (21)
n-1

Puc. 4. CriocoObI BEIYHCIIEHUS CPEAHETO KBAAPAaTUICCKOr'0 OTKIIOHCHU S
JUI KOJIMYECTBEHHBIX IIPU3HAKOB

CpenHee KBagpaTHUECKOE OTKJIOHEHHE BBIYHCISACTCA TaKOKe UL Kade-
CTBEHHBIX M AJIbTEPHATHBHBIX IIPU3HAKOB (pHC. 5).

CpeuHee KBaJIpaTH4Y€CKO€ OTKJIOHCHHE
AJId AJIbTEPHATUBHBIX IPU3HAKOB

G — B OTHOCHTEJbHBIX SAUHUIAX: G — B aOCOJIIOTHBIX €JMHHIIAX!
o=%PrnGy,  (23) =+ 24
{Few)Staa) o =" Caa) @Y
P4 — gacToTa ocobelt, IMEIOIUX N — 00beM BEIOOPOUHOI COBOKYITHO-
JIOMUHAHTHBIH (HEHOTHIT; cTu
G(an) — acToTa 0COOCH, IMEIOMINX
PeleCCHBHBII (EeHOTHUII

- J

Puc. 5. BoiuucieHue cpeqHero KBaapaTuueckoro OTKIOHEHHUS
JUIS allbTEPHATHUBHBIX PU3HAKOB
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B Hamem npumepe M3ydaeTcs KOJHUSCTBCHHBIN MPU3HAK, TAK KaK MHO-
TOIUIO/INE CBMHOMATOK MOKHO M3MEPHUTH M BBIPA3UTh B KOHKPETHBIX €/IH-
HHUNaX m3MepeHus (rou.). O0beM BIOOPOYHOI COBOKYITHOCTH B 33adye He-
6ompmoii (N = 14), Beibopka cunrtaercs manoii (n < 30). It pacdera cpea-
HEro KBaJpaTHYeCcKoro oTkioHeHus (o = 1,7 romn.) Bocmoib3yemcs hopmy-
710i1 (2). C yd4eToM TOTo 9TO B CpeaHeM MHOromroane X = 10,7 To1., MOX-
HO YTBEPXKJaTh, YTO Pa3HHUIA MEXKIY KOJIUYCCTBOM POXKICHHBIX MOPOCIT B
TIOMETE COCTaBIISIET B CpeHeM 1,7 oL

IMokaszarenu cpemHero apudmernueckoro 3HaueHus (X ) U CpemHEro
KBAJIPaTHYECKOTO OTKJIOHEHHUS (G) MUCMONB3YIOT I XapaKTepPUCTHUKH 3HA-
YeHWH HM3y4aeMOro MpH3HAKa BCEX OCO0CH TeHepaahbHOH COBOKYIHOCTH,
He BomeAmux B BBIOOPKY (N — o0). JIist 3TOro monb3yroTcs MpaBUIOM
TpeX G, CyTh KOTOPOTO 3aKIIF0YaeTCs B CICHYIOUIEM: eciu Om CpeoHe2o
apugmemuyeckozo snavenus omusmo oony cuemy (X —1c), a 3amem npuba-
sumv 00my cuemvt (X +1c), mo nonyuamcs snauenus (2panuybvl), 6 npeoenax
KOMOPbIX HAxooumcs npusnak y 68 % ocobeiti ceHepanvholl cOBOKYNHOCIU.

B mamem mpumepe nmaHHBIC TpaHHMIBl coctaBar: 10,7 — 1,7 = 9 rom
(X-16) m 10,7 + 1,7 = 12,4 ton. (X +1c), T. €. 68 % CBUHOMATOK UMEIOT
MHOTOIUIOAME B Ipenenax oT 9 no 12,4 roax.

Ecnu om cpednezo apugpmemuyeckozo 3nauenus omusames 08e CueMbl
(X -26), a 3amem npubasums 0se cuemvi ( X +2c), Mo noaryuamcs sHaye-
Hus (epanuysl), 8 npederax KOMopwvix Haxooumcs npusHax y 95 % ocobeil
2eHepanbHol COB0KYNHOCTU. ITO 3HAYUT, YTO IPUMEPHO 95 % cBUHOMATOK
HMEIOT MHOTOIUIOAME B Ipefienax X +2g, T. €. oT 7,3 no 14,1 rom.

Tpanuywl, ycmanoenenuvle npu nomowu gopmynst X +3c , Xapaxmepi-
sytom 99,7 % 6cex unenog coeoxynnocmu. s Hamield BBIOOPKH MOIYyYUM
rpaHuisl oT 5,6 10 15,8 ron. Hebomnbimast pasuumna 100 — 99,7 = 0,3 % naet-
Cs IUI UCKJIIOYCHHH, T. €. BApHUAHT CO 3HAYCHHEM IPHU3HAKA, BHIXOJSIIETO
3a 3TH IIPEAeIIbI.

Takum 00pa3oM, HECMOTPS Ha TO YTO M3YYEHO MHOTOILIOIHE CBUHOMAa-
TOK TOJIBKO y 14 KHBOTHBIX, MOYKHO HPEAIOJIOKUTh, YTO B AAHHOW IMOITY-
JISIAHA MOTYT OBITh MaTKH, Y KOTOPHIX KOJIMYECTBO HOBOPOXKJCHHBIX ITOPO-
CAT He npeBbiaeT 5,6 = 6 roi., ¥ BHICOKOLIEHHbIE CBUHOMATKH, Y KOTOPBIX
MHOTOIIIOINEe HaXOIUTCs Ha ypoBHE 15,8 = 16 rou.

Kos¢pdpunment Bapuanun (usmenunBoctu) (Cv) BBIpaKaeT H3MEHUYH-
BOCTh IIPH3HAKa B MPOICHTaX OT BEJIMYUHBI CPEIHETO apUPMETUIESCKOrO
3HAYEHHs IPU3HAKA!

C, == 100. (25)
X
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3Hauenne Kod(PunmeHTa N3MEHYNBOCTH OTPaHUICHO Tpenenamu ot 0
no 100 %, ogHako s HOpManbHOTO pacnpexaencHus Cy He MOJDKEH Ipe-
Beimath 30-35 %. Cunraercs, uro npu Cy < 8 % M3MEHUMBOCTH NPHU3HAKa
nuskast, npu Cy = 8...15 % — cpennss, a npu Cy > 15 % — Bbicokast.

[Moncrasisist mosrydeHHbIe pe3ynbTaThl B (GopMyiy (25), BEIYHCINM KO-
(G QUIMEHT HW3MEHYMBOCTH IO MHOTOILIONUIO CBUHOMATOK, H3Y4YEHHBIX
BBIIIIE:

17

C,
10,7

-100=15,9 %.

Koa¢d¢uuneHT M3MEHUMBOCTH YKa3blBaeT Ha Oousibloe pazHooOpasue
BEJIMYMHBI MPHU3HAKa Yy CBUHOMATOK II0 MHOTOIUIOJHIO. DTO CBUJETENb-
CTBYET O TOM, YTO CBMHOMATKH MOPOJBI JIAHIpAac B JAHHOW MOMYJISLUH
HE OJIMHAKOBHI MO IMOKA3aTeNI0 MHOTOIUIONWS U Ha (epMe eCTh MaJoleH-
HBIC XMBOTHBIC M, HAa00OPOT, BBICOKONPOAYKTHBHBIC, M PA3HHLA MEXIY
HUMH JIOCTATOYHO BBICOKasH (B HallleM ciydae mpumepHo 16 — 6 = 10 roun.).
Cy=159%>15%.

Bapuancy (6?) MoJyd4aroT BO3BEJEHHEM CPEIHETO KBaJIPAaTHYECKOTO
OTKJIOHEHUs B KBazpaT. Bapuanca ncmonb3yeTcs Ipy FTeHeTHIECKOM aHaIH-
3e momyysinuu. Mcexons u3 Kiaccu(pUKau U3MEHYUBOCTH, MOXKHO YTBEp-
KIaTh, YTO OJMHAKOBBIX OHMOJIOTMYECKHX OOBEKTOB B JKMBOH MNpUpPOJE
HE CyIIECTBYET. DTU MHIUBUYyaJbHbIE Pa3INdMsi OUOTIOTUYECKUE OOBEKTHI
HPUOOPETAIOT OJIArO/IAPs HACJEACTBEHHBIM (TEHETUIECKUM — Grey’) M HEHA-
CIIEJICTBEHHBIM (Guap?) (paxTopam. CesleKIMOHHBIE TIPOLECCHI B MOIMYJISAIUK
BO MHOTOM 3aBHCST OT KOJIMYECTBEHHOH JIOJM BIMSHHS Pa3IMYHBIX THUIIOB
N3MEHYMBOCTH Ha HM3y4aeMblil Npu3HaK. BapuaHca moMoraer HE TOJBKO
W3y4YUTh W MPOAHAIM3UPOBATH M3MEHUYUBOCTH, HO M BBISBHTH OIpEIEIICH-
HYIO JIOJIIO BIIMSTHHSL TOTO MJIM MHOTO (pakTopa Ha MpOsIBICHHE KOHKPETHOTO
TIpU3HAaKa:

G(benz = GFCHZ + Gnapz, (26)

IJI€ Gpen’ — BApUAHCA (DEHOTUIINYECKAS;

Gren? — BAPUAHCA TEHOTHIINYECKAS;

Grap? — BAPMAHCA NIAPATHITHYECKAS.

Hopmuporannoe orkjiaonenue (t) — 5TO OleHKa OTIEIBHBIX BapHaHT
[0 OTHOIICHUIO K CPeIHEll apupMETHUECKOW BETHYNHE COBOKYITHOCTH Ye-
pe3 BeNUUKHY CPEJIHETO KBaAPATUYECKOTO OTKIOHEHHS:

t=—t = (27



HopMmupoBaHHOE OTKIIOHCHHE HCIIOJB3YIOT ISl CPABHEHHSI KOHKPETHBIX
3HaueHud. HeoOXoauMo OTBETHUTH Ha BONPOC, CIEAYET JIU NPUOOpeTaTh 11
pa3BelleHUs] BECIIOHOCOB, MPEII0KEHHBIX BaM Kak JYYIIMX B H3y4aeMOM
KOCSIKe, €CJIM N3BECTHO, YTO BhICOTa MX Tena coctaBwia 11 cm. [loncraBus
3HaueHus B popmyiy (27), momyqum:

(_11-107 03

=+ 0,18c.
17 1,7

HopmupoBaHHOE OTKJIOHEHHE MOJIYYHJIOCH IOJO0XKUTENIBHBIM, 3TO CBU-
JETENBCTBYET O TOM, YTO JIJaHHast 0coOb MMeeT BbIcoTy Tena Ha 0,18 Beimie
CPEIHEero MOKa3aTels, HO 3TO IPEBBINICHUE SBIACTCS HE3HAYUTEIIHHBIM.
VY ocobeil, KOTOPBIX MOKHO NMPHOOPETaTh Ha IUIEMsI, BBICOTA TEa IOJDKHA
NIPEBBIMIATH CPEHEE 3HAUCHNE TIPU3HAKA 110 KOCAKY MPUMEPHO Ha 2,5-30.

Tema 5 PENNPESEHTATUBHOCTH BLIBOPOUHBIX
MMOKA3ATEJIEN

Lenv 3anamusn’. 0OCBOGHHE METOIOB BBIYKMCICHUs OLIMOOK penpe3eHTa-
TUBHOCTH, BBIYHCJIICHHUC NJOBCPUTCIIbHBIX T'paHUIl U JOCTOBEPHOCTU BI)I60-
pouHBIX MapamMeTpoB. OIEHKa JTOCTOBEPHOCTH Pa3sHOCTH MEXIy CPEeIHHUMHU
BCJIMYMHAMU IBYX BbI60pOK.

Cooepircanue u memoouxa. IIpy mpoBeIEHUN HAYYHOTO IKCIIEPUMEHTA
U MaTeMaTHIecKol oOpaboTKe SKCHEPUMEHTAIBHBIX WM MPOW3BOJCTBEH-
HBIX JTAHHBIX MOXXHO JIOITYCTHTh HECKOJIBEKO BHIOB OIIHOOK.

Texunyeckue OMMUOKH — TO CIICACTBHE MPOCYETOB, OIMUCOK, apudpMe-
TUYECKH HEBEPHBIX BEIYUCIICHUH U T. II., ONIHOKA TI0 HEBHIMATEIFHOCTH.

CucreMaTu4ecKkne OMIMOKHU — 3TO OMINOKH, MOSIBITIONINECS B PE3yIIb-
TaTe HETOYHOTO M3MEpEHHs IMOKa3aTeis 3a CYeT HEHCIPAaBHOTO IMpHuOopa,
HCOIIBITHOCTHU U T. X.

TexHuueckue M CHUCTEMATHYECKHE OIIMOKKA MOXKHO HCIPAaBHUTH Oojee
TOYHBIM H3MEPEHUEM, HEOJHOKPATHON CBEPKOW M TEpernpoBEpKOM MOy-
YCHHBIX PE3YJILTATOB. Takue ommOKKM HE UMEIOT OTHOIIEHUS K OHMOJIOrHYe-
CKOW CTaTHCTHKE, a CKOpEe 3aBUCST OT JOOPOCOBECTHOCTH M OMBITHOCTH
HcCieI0BaTesl.

OmnOKn penpe3eHTaATHBHOCTH 00YCIIOBJICHBI CAMUM CTaTUCTUICCKIM
METOJIOM. JTOT METOJ NPEAYCMaTPHBACT XapaKTEPUCTUKY TCHEPaTbHOU
COBOKYITHOCTH Ha OCHOBE BBIOOPKH, COCTaBJICHHOW MO MPHUHIUITY CITydaii-
HOCTH ¥ TUITUYHOCTH. XapaKTepPHCTUKA TaKMM METOJIOM Bcerna OyneT He-
TOYHOW. DTa HETOYHOCTh BO3HUKACT, KOTJa TCHEPAIbHYH COBOKYII-
HocTh (N) mBITatOTCS OXapakTepu3oBaTh Mo ee 4yact (N). MakCHMaIbHO
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NpUOIM3UTECA K TOYHOHW XapaKTEPUCTHKE T'€HEPAIbHOH COBOKYIHOCTH
MOKHO JIMIIb OPH YCIOBUH, 4TO N (06beM BBIOOPKH) OyaeT npubimxeH k N
(o6beMy TeHepanbHOM COBOKYMHOCTH). YeM MeHbIle OMIMOKU perpe3cHTa-
TUBHOCTH, TeM 0OJiee TOYHO BHIOOPOYHBIE MapaMeTpbl OyIyT XapaKTepu3o-
BaTh T'€HEPAILHYIO COBOKYITHOCTb.

BennunHa cTaTUcTHUECKOH OIIMOKY 3aBUCHUT OT CTETICHH U3MEHUYHUBOCTH
NpU3HaKa: YeM BBIIIE M3MEHYUBOCTH, TEM OOJIbILIE CTATUCTUYECKAs! OMINO-
Ka. Penpe3eHTaTHBHOCTh HAINPSIMYIO CBS3aHA C YHCIEHHOCTHIO BBIOODPKH.
Uem Oompmie 00beM BBEIOOPKH, TeM ONIKE IONyYEHHBIE CTaTUCTHICCKHE
rapaMeTpsl K apaMeTpaM TeHepaIbHOW COBOKYIHOCTH M MEHBIIIE OIIHOKa.
ITpu ycnoBum, uto N = N, ommoOOK penpe3eHTaTHBHOCTH HE OyIET.

B OnomMeTpuu MpUHATO CTATHCTHYECKUE OMIMOKK 0003HaYaTh OyKBOW M
C TOACTPOYHBIM MHIIEKCOM TOTO MapaMeTpa, JUIl KOTOPOTO OHa BBIYMCISAET-
cs (M. ; Mg; Mcy; Mr; MR).

BennunHy onmboK penpe3eHTaTUBHOCTU ONPEAESIAIOT TOJIBKO JUISL BbI-
OOpOYHBIX TTOKa3aTeNel, U 3alKMChIBAIOT BEJIMYHHY BEIOOPOYHOIO MMoKa3are-
JIs1 C BEAUYMHOM €ro OIIMOKH CO 3HAKOM «+»: )_(j_tmy; o+ ms Cy £ Mgy

u T. 1. Takas ¢opma 3amucu MOKa3bIBaEeT, YTO MapaMeTp T'CHEPaIbHOH Co-
BOKYIHOCTH MOXET OTKJIOHATHCS OT BHIOOPOYHOTO B Ty WJIHM IPYIYIO CTO-
POHY Ha BEJIMYMHY OITUOKH.

OmubKK penpe3eHTaTHBHOCTH PACCUYUTHIBAIOTCS M0 (opMysam, mpe-
CTaBIJICHHBIM Ha puc. 6.

OmndKHu penpe3eHTaAaTHBHOCTH ]

n<30 (n>30]

%, (28) m,:%, @ | =, (0) me, =, (31)

Il
+

X

n-1 n Jon 2

=1

rae N — 1 — gucio creneHeit cBOOOIbI,
N — 00beM BEIOOPKH;
6 — CpelHee KBaPaTHIECKOE OTKIIOHCHHE

Puc. 6. Boraucnenue ommbOK pernpe3eHTaTHBHOCTH
Ecnu ommbka penpe3eHTaTHBHOCTH (M) OYeHb BENUKa, TO BbIOGOpKa (N)
HEMpaBUILHO COCTaBIIEHA M MPH MOMOIIM €€ JAHHBIX HeJb3sl XapaKTepu30-

BaTh reHepabHy0 COBOKYIHOCTD (N).
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JInst OLICHKH MapaMeTpOB T'€HEPabHOM COBOKYITHOCTH KPOME BBIOOPOY-
HOTO MOKa3artelsi He00XOJUMO 3HATH KPUTEPHil JocToBepHOCTH (t) — MMO-
KazaTeldb BEPOSTHOCTH 0€30IIMO0YHOrO0 MpPOTHO32 M caMy BeJHYHHY
omu6ku (M) — Moka3aresb TOYHOCTH OLICHKU FCHEPAIBHOTO MapaMeTpa.

Onpenenuts KpUTepuil JOCTOBEPHOCTH MOXKHO IyTEM JENCHHS CTaTu-
CTHYECKOTO MapaMeTpa Ha ero CTaTUCTUYECKYIO OIIMOKY:

L X (32)
X m; 1

t :i; (33)
c mc

t, = v (34)
va

OmnpeneneHue NOCTOBEPHOCTU BBIOOPOUYHBIX MAapaMETPOB OCHOBAHO Ha
CBsI3M KpUTepHs goctoBepHocTH (t) ¢ ypoBHEM BepositHOCTH (P):

p=2, (35)

rie P — BEpOSITHOCTB, T. €. 00BEKTUBHAS BO3MOXKHOCTD HACTYIIICHUS KaKOTO-
6o cobbrtus. OHa Bapeupyet ot 0 110 1;
@ — YUCIIO CIyYaeB, ONArompUATCTBYIOIINX HACTYIUICHUIO 0KAIaeMOTO
COOBITHS (VTN BBIYHCIICHHBIX ITAPAMETPOB);
N — 9HCII0 BCeX COOBITHI (00BEM BRIOOPKH).
Cymmapuas 6epossmHOCMb HACMYNIEHUA ANbMEPHAMUBHBIX COObIMUL

paBHa 1:
p+tqg=1, (36)

TJIe p — BEPOSITHOCTh HACTYIUICHHS COOBITHS;
( — BEpOSTHOCTH HACTYIUICHNUS aJbTEPHATUBHOTO COOBITHSI.
ITpu n > 120 BenmmunHa KpuTepHst JOCTOBEpHOCTH (1) CBs3aHa ¢ YpOBHEM
BEPOSITHOCTH (P) moydeHns1 JaHHOTO ITapaMeTpa CIEAYIOIM 00pa3oM:
npu t=1,96 P = 0,95 (nepBblil MOPOr JOCTOBEPHOCTH);
t=2,58 P =0,99 (Bropoii HOpOT JOCTOBEPHOCTH);
t=3,29 P =0,999 (rperunii mopor 10CTOBEPHOCTH).
DT aHHBIE MMOKA3bIBAIOT, KAKOBA BEPOSITHOCTH TOTO, YTO BBIYHMCIICH-
HBII BBIOOPOYHBIM MapameTp JOCTOBEPHO OTPaKaeT ypOBEHb TAKOTO JKe
rnapameTrpa I€HEpajJbHOW COBOKYNHOCTH. ECIM B KOHKPETHOM INpUMEpE
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t=1,96,a P = 0,95, To 3T0 3Ha4nT, 9ro U3 100 BEIOOpOK B 95 Oymer momy-
YEHO TaKOE )K€ 3HaUCHHE IapaMeTpa, Kakoe MOJTyueHO B JaHHOW BBIOOpKE.
Benuuuny t = 1,96 Ha3bIBalOT nepgvim nopozom oocmogeprHocmu. OHa qaet
BO3MOXKHOCTh CUHMTATh JAaHHBIC, MOJIYYCHHBIC B BBIOOPKE, JOCTOBCPHBIMH,
T. €. MPAaBWIBHO OTPAKAIONIMMHU MapaMeTp TeHEPAIbHOW COBOKYITHOCTH.
DTOT MOPOT CYUTACTCA MHUHUMAIBHBIM UIS Pa0OT, UMCIOIIUX OUCKOBBIN
XapakTep, Ui OMOJIOTUYECKUAX U OMOXUMHUYCCKUX OIBITOB.

Bmopoii nopoe oocmoseprocmu nipunsTo Opate Ha ypoBHe P = 0,99,
korma t = 2,58. DTOT mokasarenp MCIOJB3YIOT B TOM CiIydae, Koraa Tpedy-
eTcs JeTaIn3anys Pa3INIHbIX SBICHIH U 3aKOHOMEPHOCTEH, HalpuMep st
TCHETUYECKUX WCCIICTOBAHHA.

Tpemuii nopoe docmogeprocmu TIpUHATO OpaTh Ha ypoBHe P = 0,999,
T. ¢. ipu t = 3,3. B 3TOM citydae BepOSITHOCTh NMPaBUIBHOCTH BEIOOPOYHOTO
mapamMmeTpa moarBepxkaaiack Ob1 B 999 omeitax u3 1000 ¥ TOJBKO B OJHOM
OTBITEC MapaMeTPbl B BHIOOPKE MOTJH OBITH JPYTMMHU IO BEIHYUHE. DTOT
MOPOT JOCTOBEPHOCTH MPHUHATO HKCIOJIB30BaTh IPU U3YyUCHHH JCHCTBUSA
JIO3UPOBOK OIACHBIX MPENapaToB M JUIs 3aKJIOUEHHs O J03aX Oe3BpEIHO-
ctu. Eciii B KOHKpeTHOM Marepuaie KpuTepuid 1octoBepHocTH (t) Gosbiie
3 wm 4, To 3TO 3HAYUT, YTO JOCTOBEPHOCTh BBIYMCICHHBIX MApPaMETPOB
BBICOKOBEPOSITHA.

B nuTeparype MHOrIa BBIpaXKalOT MOKa3aTelb BEPOSTHOCTH B BEJINYH-
HaX 3HAYUMOCTH P, KOTOpas OTMedYaeT ypOBEHb PHCKA M OIIMOOYHOCTH
BbIBoZa. CreoBaTenbHO, IpU BeposTHOCTH P = 0,95 BenmuunHa 3HAUYMMO-
cti P = 0,05, 9T0 COOTBETCTBYET 3HAUUMOCTH PUCKA M OIIUOOYHOCTH BBI-
Boga. [Ipu P = 0,99 3naunmocts paBHa 0,01, npu P = 0,999 3HaunMocTh
pasHa 0,001.

Ilpu KpuTepun JAOCTOBEPHOCTH, COOTBETCTBYIOIIEM IIEPBOMY IIOPOTY
BEPOSATHOCTH, BEIMINHY XapaKTEPU3YeMOTo ITapaMeTpa 3aliChIBAIOT C OJ-
HOIT 3Be3104K0i: X *; 6"; C,"; IIpH t, COOTBETCTBYIOIEM BTOPOMY [OPOTY, —
c ByMs 3Be3oukaMu: X ;o Gy IpH 1, COOTBETCTBYIOIIEM TPETHEMY
HOpOTy, — ¢ TpeMs 3Be3HouKaMu: X ;6 5 G

Ecnu nocroBepHOCTh HIMXKE TIEPBOTO MOPOTa, TO BEPOSITHOCTH TOTO, YTO
BBIUMCIICHHBIN CTATUCTUYECCKHMH MapamMeTp OyAeT TOYHO XapaKTepPH30BaTh
TCHEPAJIbHYI0 COBOKYITHOCTh, CIUIIKOM Maja. Takue IMmoKa3aTesd HHKAKOH
LEHHOCTH ISl KCCIIEIOBAHUI He TIPEJCTABISIOT. B TaHHOM ciiydae clienyeT
YBEIUYUTH 00HEM BBIOOPKH.

st BeIOOpOK 00BeMOM N < 120 craHmapTHBIC 3HAYCHHUS KPUTEPHUS J10-
croBepHocTu (t) onpenesnsitot o tabauie CrhiogenTa (mput. 1).

Kpurepuii JOCTOBEpHOCTH TO3BOJISIET ONPEICIUTh TI'PAHULBI JIOBEPH-
TEJIBHOTO WHTEPBAJIA.
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JloBepuTeIbHBIMU FPAHHLIAMH Ha3bIBAIOT KpalHUE 3HAYCHMSA, B IIpe-
Jenax KOTOPBIX MOXKET HaXOAUThCS MapaMeTp reHepalbHOH COBOKYITHOCTHU
NPH AaHHOW BENHYUHE CTATHCTUYECKOH OMKOKH (M) U ypoBHsIX (t).

JloBepuTeNbHBIE TPaHHUIIBI OTIPEJIEISIOT MO CIEIYIOMUM (GopMmynam:

}reﬂ = }Bblﬁ itm; 7 (37)
Oren = Ogpi6 +t Mg, (38)
Cv = Cv + t mc\/. (39)

3HaueHHs JOBEPUTENBHBIX I'paHul] OyJIyT HaXOIUTHCS B INpenenax OT
HIDKHEH 710 BepXHEH TIpaHHUIbl BaphbHPYIOLIET0 MpU3HAKa M 3aBUCETh OT
KOHKPETHOTO 3Ha4EHUS t 1 OMMOKH perpe3eHTaTHBHOCTH.

Bo MHOTHX HCccIen0BaHMAX BO3HHKAET HEOOXOIMMOCTh CPAaBHUTH CPE-
HHUE apu(MeTHYECKHe BEIMYMHBI JBYX Tpymnmn ocobeil. Hampumep, cpen-
HIOIO JKUBYIO MAacCy KapIlOB ONBITHOM M KOHTPOJIbHOW TpyHI, CPEIHIOI0
MIPOAYKTUBHOCTb MOTOMCTBA JABYX MPOM3BOJUTENEH U T. 1.

Cpennne NpooyKTUBHOCTH IBYX CPaBHHUBAEMBIX I'PYII BCErAa B HEKO-
TOPOH Mepe OTIMYaroTCs ApYr oT Apyra. IlosTomy HEOOXOIUMO yCTaHO-
BUTh, JIOCTOBEpPHA (CYLIECTBEHHA) JIU Pa3HOCTb MEXAY CPECAHUMH BEIUYH-
HaMH H3y4aeMoro IpH3HaKa. J[0CTOBEpHOCTh PAa3HOCTH MEXIY CPEIHUMHU
BEITMYMHAMH YCTaHABIHMBAIOT IO (hopMyIIe

ty = Xi% ’ (40)
ml + m2

rae ty = 10CTOBEPHOCTh PA3HOCTH;
X1, X, — CPeHHE BEIMYUHBI U3y4aeMOI0 IPU3HAKa B Pa3HBIX TPYIIIAX.
IMIpumep. HeobxoanmMo CpaBHHUTH CPEAHIOID MacCy OBYJIMPOBAaBIIMX
MKPUHOK CaMOK JIOCOCSI, CO/IEPXKAIINXCsl B IIPECHON Boje B TeueHue | rona
(1-st rpymmia) u 2 net (2-s rpymia). MI3BeCTHO, 9TO M0 M3y4aeMOMY MPHU3HAKY

TOJTyYeHBI ClIe/yIolMe JaHHbIe: B 1-if rpymme X:= my = (111,2 + 2,44) mr; B
2-it pynme X, mp = (130,6 £ 2,61) kr. Heo6X01MMO YCTaHOBHTH J0OCTO-
BEPHOCTh PA3HOCTU MEXy CPEAHEH Maccoil OBYJIMPOBABIINX MUKPUHOK Ca-
MOK JIOcOCsI B 9TuX rpynmnax. [ToxcraBum 3Hadenus B popmyany (40):

o _180§-1112 194 194 104
0" 62 +244> \68+60 (128 36

53.
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Kpurepwuii nocroBepHOCTH pa3HOCTH (tg = 5,3) 3HAUNTENHHO BBIIIE BCEX
TpeX MOPOrOB BEPOSATHOCTH 0€30IIHO0YHBIX MPOTrHO30B mpu N > 30 (mpu. 1).
IToaToMy MOXXHO ¢ BEpOSITHOCTBIO, IpeBblmaromeil 99,9 %, yrBepxaats,
YTO CaMKH JIOCOCS, COIEPIKAIIMEcs] B IIPECHON BOJIE B T€UEHHE 2 JIET, UMe-
10T 00Jiee BBICOKYIO CPEIHIOI0 Maccy OBYJIHMPOBABIIMX HKPHUHOK, YEM OCO-

0u, coziepkaliecst B IpecHoi Bojie B Teyenue 1 rona (pasHuna B 19,4 mr
JIOCTOBEpHA).

Tema 6. OIPEJEJIEHUE OFBbEMA BbIBOPKHA

L]ens 3anamus. 0OCBOCHHE METOJOB ONPEEICHUS 00beMa BEHIOOPOUHOM
COBOKYIHOCTH ISl IIPOBE/ICHHS HCCIICTOBAHMUH.

Cooepycanue u memoouxa. Merojapl GHOMETPUU OCHOBBIBAIOTCS Ha
00paboTKe MacCOBBIX JaHHbBIX, MOJTYUYEHHBIX TIPH U3Y4YE€HHU COBOKYIMHOCTH.
Co80KynHoCmb10 Ha3bIBAIOT OTHOCUTEIBHO OJHOPOJHYIO IPYIITy OHOJNOTH-
YeCKUX 00BeKTOB. PazinyaioT Be OCHOBHBIE CTATHCTHYECKUE COBOKYITHO-
CTH: TeHEePAJbHYI0 U BBIGOPOYHYIO.

Tenepanvras cosoxynnocms (N) — 3TO MaccoBBIif MaTepHal, T. €. 3TO
00JIBIIOE KOJMUYECTBO N3YyYaeMBIX OMOJIOTHUECKHX 00BEKTOB (KOCSK, CTAJI0,
JMHUA, MOMYJSALMA, nopona U T. A.). O0beM IreHepalbHOH COBOKYITHOCTH
ctpemurcs k 6eckoHedyHOCTH (N — 00).

Bwibopounas cosoxynnocms, unu ¢vibopka (M), — 3TO YaCTh FeHEpallb-
HOW COBOKYITHOCTH, TO3BOJISAIOIIAS M3YYHUTh U OIEHUTH ee. IIpuHATO cum-
TaTh BEIOOPKY Mainoi mpu N < 30 u Gonpmoi mpu N > 30, HO N HE MOXKET
ObITh MeHbllIe NBYX ocobeil. CeayeT HOMHUTh, YTO BBIOOPKA — 3TO JIMILb
YacTh T€HEPAJIbHOW COBOKYITHOCTH W JUIS TOTO, YTOOBI IpPH MOMOIIN ee
MOJKHO OBLIO NMPaBMJIBHO OXapaKTEpHU30BaTh BCIO T'CHEPATBHYIO COBOKYTI-
HOCTb, CIIe/TyeT IPaBHIBHO 0TOOPATh KMBOTHBIX B BEIOOPKY. OTOOp OGHO0IIO0-
THYECKUX 0OBEKTOB B BBIOOPKY OCYIIECTBIISIETCS 1O MPUHIUIIAM PEHIOMU-
HU3aIH (CIyYaifHOCTH) U PENPE3CHTATUBHOCTHU (TUITHYHOCTH).

[Ipumepom BBIOOPKH MOTYT CIYXHTh: 0COOH, OTOOpaHHBIE M3 KOCAKA
JUISL XapaKTEPUCTHKH €ro 0 KaKUM-THOO0 XO3SIMCTBEHHO MOJIE3HBIM IIPH-
3HaKaM, MpoOBI KPOBU — JJIS T€MATOJIOTMYECKOTO aHaiu3a, 3epHa — Ui
OILIEHKH €0 BCXOXKECTH U JP.

[Ipu mpoBeseHNN Pa3NUYHOTO POJIa MCCIEOBAHUH, HAYIHBIX IKCIEPHU-
MEHTOB, 00pabOTKH MacCOBOTO Marepuaja HeoOXOJMMO MPaBUILHO OIpe-
JeTUTHh KOJIMYECTBO M3Yy4aeMBIX 00BEKTOB. [IpaBmiIbHO BEIOpaHHBIA 00BEM
COBOKYITHOCTH MOJKET O0ECHEeUUTh IOJIydeHHE NOCTOBEPHBIX CTaTUCTHYE-
CKHX TTapaMeTpOB, YTO IMO3BOJHUT 0O0Jiee TOYHO OXapaKTEePHU30BaTh BCIO Te-
HEepaJIbHYI0 COBOKYNMHOCTh. OIIMOKM pEenpe3eHTaTUBHOCTH M BEJIMYHMHA
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KPHUTEpHUsl TOCTOBEPHOCTH HAXOAAT IIMPOKOE NMPHMEHEHUE IPH OIperee-
HHUH BEJINYMHBI 00beMa BEIOOPOYHON COBOKYIHOCTH. Ecii u3BecTeH 00beM
reHepanbHO#t coBokymHOCTH (N), TO Ui BBIMHCICHUS OOBEMa BBIOOPKH
UCIIONB3YIOT CIEAYIOYI0 (hopMyIy:

rae N — 00beM BEIOOPKH;
N — 00bpeM reHepatbHON COBOKYITHOCTH;
t — KpUTepHii TOCTOBEPHOCTHU II0 TPEM IIOPOTraM BEPOSTHOCTHU (MCPBBI
nopor —t = 1,96; Bropoii — t = 2,58; Tpernit — t = 3,3);
D — nonmycTrMoe pacxoaeHHe, BBIpaKEHHOE B JIOJISIX G, HJIH JIOMYCTH-
Mast HOTPELIHOCTh — IT0Ka3aTeslb TOUHOCTH.

D=2, (42)

rac A - JOIMYCTUMOEC PACXOKACHUE MEKITY BLI60pO‘-IHI)IM I10Ka3aTCjIcM H
nokazareaeM N;
Gren — CPEJHEE KBaJPaTU4YECKOE OTKIOHEHHUE Ul I'eHEepallbHOH COBO-
KyITHOCTH.
o =R _lim, —lim,, 43)
6 6

IIpumep. Onpenenuts 00beM BBIOOPKH AT M3YUEHHUS KHUBOH MAacChl
Kapma Ha otkopme u3 Kocsika B 1000 roi. (N) msis mosmydeHust 10CTOBEPHBIX
CTaTUCTUYECKHX MapaMETPOB 110 BTOPOMY MOPOTY G€30IIMO0YHOTO MPOTHO-

3a (t = 2,58). lomycTtumoe pacxoxkeHue Mexay X BbeIOOpkH u X TeHe-
panbHO# coBokynHoctn — 0,1 xr (A). U3BectHO, 4TO0 Xmin = 4,2 KT,

Xmax = 9,2 KT
Pewenue:
Cron = 5. 0,8 xr;
6
d= 01_ 0,125;
0,8
1000 1000 1000
- 0125, . 1000 (0.048) 11 3.304 02 'o%
1000 (===2)% +1 ' '

2,58
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Takum 00pa3oM, Ui TOMYYCHHS TOCTOBEPHBIX CTATHCTHYECKUX Iapa-
METPOB, COOTBETCTBYIOIIMX BTOPOMY HOpOry 0Oe30HIMO0YHOr0 MpOrHO3a,
HeoOxoanmo m3ydnTh 303 kapna u3 kocsika B 1000 rour.

Ecnu uyncnenHocts N BenmMKa WM HEW3BECTHA, TO JUIS ONpEeNICHUS
o0beMa BEIOOPKH TOJIB3YIOTCS hopMyIon

t2
n= ? . (44)

[MoncraBuB 3HaueHuss B (opmyiy, MOJIy4uM: JUIS TIEPBOTO IOpOra
(t = 1,96) n = 223 romn., aus Broporo mopora (t = 2,58) n = 426 rou., as
Tpethero mopora (t = 3,3) =697 rou.

Tema 7. PACIIPEAEJIEHUE YJIEHOB COBOKYITHOCTH
10 3BHAYEHMHIO ITPU3HAKA

Llenv 3anamusa:. n3ydeHUE PA3NUYHBIX TUIIOB PACIpEleNICHUS BBIOO-
POYHBIX ITApaMETPOB B COBOKYITHOCTH.

Cooeprcanue u memoouxa. MHOTOUNCIIEHHAs] TpyHIa ocodeld mMmeer
pa3IuyYHbIe 3HAYCHHS M3y4acMOro NPH3HAKA, KOTOPHIE BCTPEYAIOTCS He-
O/IMHAKOBOE YHUCJIO pa3: OJHM dalle, Apyrue pexe. Takoe BapbHpOBaHUE
IIPU3HAKa B COBOKYITHOCTH HA3BIBACTCS pachnpeoeseHuem.

Pacnpenenenne — 3T0 yacToTa MOSIBJIECHHUS OIPEICICHHBIX 3HAYCHHUH
NIPU3HAKa B COBOKYITHOCTH. bUOMETpUs M3ydaeT pa3jinyHble TUIIBL pacipe-
JeNIeHUs: HopMalbHOe, OMHOMHUHAIBHOE, [lyaccoHa, acCHMMETpUYIHOE, KC-
1IECCUBHOE, TpaHCcrpeccuBHOe, Makcaeia, apibe u ap.

Pacnipenenenne MoXeT OBITH AMCKPETHBIM (TIPEPHIBUCTHIM) HIIH HETIpe-
pHIBHBIM. JJMCKpeTHOe pacnpenejieHne HaOII0JaeTCst B TOM ciydae, KOraa
BEJIMYMHA TMPU3HAKa NMPUHUMAET TOYHOE, (PMKCHPOBAaHHOE 3HAYCHHE W BBI-
paskaeTcsl IEJIbIM YHCIOM (YHCIIO0 JIydeH B IUIABHUKAX, YUCIO HOBOPOXK/ICH-
HBIX, YHCJIO UKPUHOK U T. ). HempepriBHOE pacnpenejieHHe — 3TO pac-
Ipe/ieieHne TpHU3HaKa, CIOCOOHOTO MPUHMMATH JII00OEe 3HAYeHHe, JlaKe
IpoOHYI0 BETUYHMHY (Macca XHUBOTHOTO, MaccoBas JOJS JKMpa W Oelika B
MOJIOKE, YJIOi, BO3pacT U T. II.).

Pacnpenenenne mpu3Haka MOKHO HM300pa3HTh B BHJIE BAPHALIMOHHOTO
psla, BApUALMOHHOM KpUBOM, THCTOTPAMMBI U KyMYJISTHI.

Juis Toro 9yToOB!I 60Iee HATJISIHO MPEACTABUTH 3aKOHOMEPHOCTD BaphU-
POBaHUA KOJUYCCTBCHHBIX IIPU3HAKOB, BAPUAlIMOHHBIC PAJAbI TMPUHATO
n3o0paxaTh B BUJe rpadukoB. Tak, Ipu MocTpoeHNH rpaduka HENmpephIB-
HOT'O BapHalMOHHOIO PsAJa 10 OCH abCIMCC OTKJIAABIBAIOT CPEANHHbIE 3Ha-
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YEeHHUsI KIIacCOB, MO0 OCH OPJMHAT — YacTOThHL. BBICOTHI IEpIEHIUKYIIPOB,
BOCCTaHABJIMBAEMBIX 110 OCH aOCIHCC, COOTBETCTBYIOT 4aCTOTaM KJIaCCOB.
CoenuHsisl BEpIIMHBI NEPHECHIMKYJSPOB HPSIMBIMH JIMHUSIMH, MOJIYYaroT
reOMETPUUECKYI0 (GUTYypy B BHJIE MHOTOYTOJIbHHKA, HA3bIBAEMYIO MOJIMIO-
HOM pacnpe/eJeHHus] YacTOT. JINHUSA, COeAUHAIONAs BEPILIUHBI IEPIEeHAN-
KyJSpoB, Ha3bIBaeTCs BapHMALlMOHHON KPUBOIi, WIN KpUBOM pacmpenene-
HHS YaCTOT BApHAIMOHHOTO psijia (puc. 7).
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Puc. 7. IlonuroH pacnpeneneHns pabodeil INIOOBUTOCTH CaMOK KapIia, THIC. IIT.

IIpu mocTpoeHun rpaduka TUCKPETHOIO BapHAIMOHHOTO pPsga MO OCH
abcIucC OTKIIA/IBIBAIOT TPAHUIIBI KJIACCOBBIX HHTEPBAIIOB, [0 OCH OPJIHHAT —
4acTOThI MHTEPBAJIOB. B pe3ynbraTe mojiydaeTcsi Tak Ha3biBaeMasi THCTO-
rpaMMa pacnpejaeieHust 4actor. Ha puc. 8 uzobpaxena rucrorpamma
pacripezieneHus Kajblus B CBIBOPOTKE KPOBH ToJicTosio0uKa. Eciu u3 cepe-
JIMH BEPXHUX CTOPOH MPSIMOYTOJbHUKOB THCTOIPAMMBI OIYCTUTh TMEpPIICH-
JUKYJSIPBI HA OCh a0CIIMCC, THCTOTpaMMa MPEBPAIIaeTCsl B MOJUIOH pac-
MIpeJCNICHAsI, a JIMHUS, COCIUHSIONMAs CEPEINHBl BEPXHUX CTOPOH IPSMO-
YTOJIBHUKOB THCTOTPAMMBI, OyIeT MpeACTaBIsATh co00H BapHAI[MOHHYIO
KPHUBYIO.

I'paduxu, mocTpoeHHBIE O KOHKPETHBIM JTaHHBIM, ITOJYYE€HHBIM B pe-
3yJNbTaTe SKCIICPUMEHTAJIBHOTO HW3YyYCHHS BBIOOPOYHOW COBOKYITHOCTH,
HA3bIBAIOT IMIUPHUYECKHMMH, & PACIPEACICHNUE WICHOB COBOKYIIHOCTH IIO
KJIaccaM BapbUPYIOIIETO MPHU3HAKA MPH N — 00 — TEOPETHUYCCKUM pacipe-
nenenueM. Teoperuueckoe pacripeeieHHe — 3TO IpPEAei, K KOTOPOMY
CTPEMUTCS SMITUPUYECKOE PACHpECIICHHE NMPH YBEIHMYCHHH OOBbeMa BEI-
O0OpKH 10 OECKOHEYHOCTH.
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Puc. 8. 'mcrorpamma pacrpeeneHust KajlbLus B CHIBOPOTKE KPOBU TOJICTOI00HKA (MI'%)

Ecnu mo ocu abcryice OTKIaapIBaTh 3HAYEHUSI KJIACCOB, a 10 OCH OpAH-
HaT — HAKOIUIEHHBIE YacTOTHI C IOCIEIYIOIINM COEANHEHHUEM TOYCK Mpsi-
MBIMH JINHASIMH, TIOTy4daeTcs Tpaduk, Ha3bBaeMblii Kymy.asaToii. Ha puc. 9
n300pakeHa KyMyJATa paclpeeleHUs] Kb B CBIBOPOTKE KPOBH TOJI-
cToiobuka. B oTimmume oT BapHaNMOHHOW KPWUBOW, MMEIOIIEH KyMOJI000-
pasuyro GopMy, KymynsaTa HMeeT BHI S-00pa3HOW KpuBoi. HakorieHHBIC
YacTOTHI HaXOJAT MOCIEIOBATEIbHBIM CYMMHPOBAHHEM, WIIN KyMYJISIHen
(ot ;at. cumulatio — yBenmudeHue, CKOIUICHNE), YACTOT B HAMPABICHUH OT
MEPBOro KJIacca J10 KOHI[a BapUAIlMOHHOIO psijia.
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Puc. 9. Kymynsrta pacnpe/encHus Kalblus B CHIBOPOTKE KPOBH TOJICTONIOOMKA (Mr'%)
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[Monp3ysick rpadKoM KyMYJISITEI, MOXHO JIETKO HAaWTH JTIOO0YIO BEJINYH-
HY X, COOTBETCTBYIOIIYIO B35ITOM BEJIMYMHE YacTOTHL lcrnonb3oBaHue Ky-
MYJIATHI TIO3BOJISIET peIaTh CIEeIYIOIINE 300TEXHUIECKUE 3a1auH:

® OIIpE/ICIATh BEIMUUHY IPU3HAKA, COOTBETCTBYIOIIETO ONpEAEIeHHON
BEJIMYMHE HAKOIUICHHs, YTO HEOOXOANMO AJsl 0TOOpa KMBOTHBIX B CEJIEK-
LUOHHYIO TPYIIILY;

® IIPOBOJIUTH BHIOPAKOBKY >KUBOTHBIX I10 3aIlJITAHUPOBAHHOMY CEJIEKIIH-
OHHOH IIPOrpaMMOi IPOLIEHTY;

® OTIpeneNsATh a0CONIOTHBIM yPOBEHB INPH3HAKA, C KOTOPOTO OyIeTr Be-
CTHCH 0TOOP, €CITK 3aIIaHIPOBaHAa HHTEHCHBHOCTH 0TOOPA;

® BHIYHCIIATH WHTEHCUBHOCTH 0TOOpA, €CIIM W3BECTHBI €r0 aOCOMIOTHBIE
TpaHUIIBL.

Jlyis mpOMOPIMOHANIBHOTO MOCTPOCHHS TIpadUKOB HEOOXOIMMO Mpa-
BWJILHO BBIOMpaTh MaciuTad il OTPE3KOB Ha OCH abCLUCC M OCH OpJHHAT.
JI7s 3TOro MOXKHO IOJIB30BATHCS IPABMIIOM 30JI0TOTO CEYEHHUS, COITAacHO
KOTOPOMY OCHOBaHHE I'€OMETPUYECKON (UTYphl JTOJKHO OTHOCUTHCS K €€
BBICOTE, Kak 8:5, T. €. I0JDKHO BBIACPIKMBATHCS COOTHOIICHHE

oV _5 (45)
ox 8

OtknagpiBast M0 OCH abcIce KIAcChl BapHALMOHHOTO psijia, CIEIyeT
TaKKe JIOBOIUTH KpaiHHWE M3 HHUX JI0 HYJEBBIX KJIACCOB, B KOTOPHIX HE CO-
JICP’)KUTCSl HU OHOW BapHaHTHL. B pesynbrare BapnannoHHON KPUBOW MpH-
JaeTcs 3aKOHYEHHBIH, XOpOII0 0003pUMBIN BHIL.

Tema 8. BAOMETPUUECKASI OBPABOTKA
MAJIOUN BBIBOPKH

ILlens 3anamus: BEIYUCICHHUE CENCKIIMOHHO-TEHETHYECKUX ITapaMeTpOB
XO3AHCTBEHHO IOJIE3HBIX MPU3HAKOB I JKMBOTHBIX MAaJOYHMCICHHOW BBI-
6opouHOil coBoKkynmHOCTH. OOOCHOBaHME IMOJYYEHHBIX pE3YyJIbTaToB M Xa-
PaKTepUCTHKA N3ydaeMOi COBOKYITHOCTH.

Cooepircanue u memoouka. IlonydueHHple JaHHbIE TPOU3BOACTBEHHOTO
ydera WIN CHEIHAIBHBIX OIBITOB JOJDKHBI OBITh CHCTEMAaTH3WPOBAHBI IS
JanbHeimed Ouomerpuueckoir obpadorku. [Iporecc cucremarusanuu pe-
3yJbTaTOB MAaCCOBBIX HaOMIONEHNH, OOBEAMHEHNE UX B OTHOCHTEILHO OJI-
HOPOJIHBIE TPYIIIBI 10 HEKOTOPOMY IPU3HAKY Ha3bIBAETCS IPyNIIHPOBKOM.
Hamnbonee mpocTsIM CIOCOOOM TPYMITUPOBKH SIBISETCS METOJl PAHAKHPOB-
Ki, T. €. BBICTPaWBaHHE YHUCIIOBBIX IAHHBIX BapbUPYIOIIETO IPHU3HAKA II0
BO3PACTaHMIO WM YOBIBAHHUIO. DTOT METOJ MOKHO HCIOIB30BATh MPH U3Y-
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yeHuH Masioll BIOOpKH (N < 30). PaHkupoBKa MO3BOJISIET yYECTh U U3YYHTh
MIPU3HAKHA BCEX YICHOB BHIOOPOYHON COBOKYITHOCTH, MO3TOMY 3TOT METOJ
Ha3bIBAIOT NPAMBIM.

PaccMoTtpumM cratuctuueckyto o0paboTKy Majoil BEIOOPKM Ha pUMepe.

IMpumep. Jas u3ydeHus [UIMHBI Tela MajJbKOB KapIia COCTaBHIM BbI-
60pKy, B KoTopyto momanu 10 MaapkoB M3 Kocska. /imHa Tena MajabKOB
coctasuna (cm): 12, 9, 10, 15, 13, 15, 10, 8, 10, 11.

1. Heo6xoguMo crpynmnupoBaTh JaHHBIE BapbHPYIOINETO IMpPHU3HAKa U
3aI0JTHUTH CTAaTHCTHYECKYIO TaONuILy.

2. BeraucnuTh CENeKIMOHHO-TEHETHUECKHE MapaMeTphl XO3sAHCTBEHHO

TMOJIC3HBIX PU3HAKOB TaHHO# coBokymHocTH ( X ; lim; R; o; Cy).
3. OxapakTepu30BaTh BBIOOPOYHYIO COBOKYIHOCTH TPH MOMOIIH Mpa-

Buia tpex 6 (X +3c), yka3aTh rpaHuipl Ha rpaduke HOPMAJIBHOTO pac-
MpeICICHHS.
4. BRIYHCINUT CPEIHIOW apu()METHICCKYIO BEIMYHHY Yepe3 YCIOBHYIO
CPEIHIO0 110 (hopMmyIie
X, = As Z(5-A) (46)
n
rae A — ycioBHas cpenHss (KelnaTeNbHO BHIOMpATh 3HAYCHHE INPH3HAKa B
CepelIfHe PaH)KUPOBAHHOTO Psa);
Xj — BEIMYMHA BapbUPYIOIIET0O PU3HAKA;
N — 00beM BBIOOPKH.
MOHO MPOBEPUTh MPABUIBHOCTh PEIICHHS 3a7a4yH, MPH KOTOPOM
JTOJIKHO TIOJITBEPJIUTHCS PABEHCTBO X = X K

5. O60CHOBaTh MOJYYCHHBIC PE3yJbTAThl, CPABHUTH C IMOKA3ATCISIMU
cra"mapra (11 cM) 1 oxapakTepu30BaTh H3y4aeMyI0 COBOKYITHOCTb.

Pewenue:

1. lanHble CHCTEMAaTH3UPYEM M paHXHpYeM, 3aIlOJHSIEM CTaTHCTHYe-
cKyto Tabunuiy (Tadi. 2).

Ta6numa 2. CrarucTuveckas 06padoTKa Maj0ii BEIGOPKH

Ipu3HaK xi CTaTHCTHYECKUE XAPAKTEPHCTHKH
Ne BBIOO- | pamKu- Ortkionenue (a)
/i 04- OBaH- x? = \2( 2
I})nﬂﬁ pm,lﬁ X ~X(a) (% —X) (a ) %—A
1 2 3 4 5 6 7
1 12 8 82=64 |8-11,3=-3,3| (-3,3)°=10,89 8-10=-2
2 9 9 81 -2,3 5,29 -1
3 10 10 100 -1,3 1,69 0
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OkonuaHue tabna. 2

1 2 3 4 5 6 7
4 15 10 100 -1,3 1,69 0
5 13 10 (4) 100 -13 1,69 0
6 15 11 121 -0,3 0,09 +1
7 10 12 144 +0,7 0,49 +2
8 8 13 169 +1,7 2,89 +3
9 10 15 225 +3,7 13,69 +5
10 11 15 225 +3,7 13,69 +5
>=n >xi=113 Ya=0 Ya‘=21 Y(xi—A) =13

2. BeI4ucinM mpocTyro CpeiHIon apuhMeTHUECKYIO:

X% 8+9+10+10+10+11+12+13+15+15
n 10

X = =11,3 cm.

Takum o6pa3zom, JUIMHA Tela MajbKOB B JaHHOM KOCSIKE HpEBBIIIACT
cpemHee 3HadeHue 1o peioxo3y (11 cm) Ha 0,3 cM, uto cocrarmset 2,7 %.
CpenHee 3HaueHHE NPU3HAKA MOXKET BBIPAXKATHCS APOOHON BETUUMHOM, TaK
KaK HaXOANUTCS PACUCTHBIM ITyTEM.

3. PaccunTaeM cymMMy OTKIOHEHHH, KOTopas IOJbKHAa ObITh paBHa 0:
2.a = 0. CyMMa OTpUIaTEIbHBIX 3HAYECHUI B TabIHIe paBHa —9,8; MOIOXKHU-
TenbHBIX — +9,8. TakuMm 00pa3oM, B TPHBEAECHHOM TpuMepe Y>.a = 0, 4To
TIOJTBEPIKIAET IPABUIBHOCTD 3aIIOHEHHS TAOIHUIIBL.

4. Bo3BoaMM OTKJIOHEHHE B KB3JIpaT U CyMMHpPYEM IIOJIyYCHHBIE pe-
3ynbTaThl: Y.a? = 52,1,

5. BeiGepeM B cepeauHe PaHKUPOBAHHOTO pAJa YCIOBHYIO CPEIHIOIO
BennunHy. CepequHON CIyXHUT S5-W TOKa3zaTelb paHKUPOBAHHOTO psizia
(4 = 10). HaxomuM OTKIOHEHHME BAPHUAHTHI OT YCIOBHOW CPEIHEH BETHUM-
Hbl, paBHoii 10. Boruucisiem cymmy: Y(Xi — A) = 13.

6. BeranciuM cpenHion apu(METHYECKYI0 BEIHUYHHY 4Yepe3 YCIOBHYIO
cpeaHioo 1o hopmyie (46):

XA—A+Z(X'A)—1O+12—1O+1,3—11,3 CM.
n

[TpoBepuM MpPaBUILHOCTh PEIICHHS 33Ja4H, IPU KOTOPOM JOJDKHO TOJI-
TBEPIUTHCA paBeHCTBO X = X , . PaBencTso Bepro: 11,3 =11,3.

7. BeluncimM NokasaTeiy, XapakTepHu3yIolie U3MEHYHBOCTh TPU3HAKA.
Hawnmenpmrass amuHa Tena ManbkoB kKapna — 8 oM (limmin), MakcuManb-

Hass — 15 oM (limmax). CremoBatenbHo, pasmax (R) cocraBiser 7 cm
(R = Iimmax - Iimmin = 15 - 8 = 7)
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CpenHee KBaIpaTHYECKOE OTKIIOHCHHE paccYMThIBaeM 1o (opmyie (21)

s h < 30:
52,1
4f ? = +\¢5 789 =2,4 rom.

3HAaYCHUE CPEIHETO KBaJPAaTHUYECKOTO OTKIOHCHUS YKa3bIBacT, YTO B
CpeIHEeM JJIMHA TeNla Ka)XJIOoro Maibka Ha 2,4 CM OTJIMYaeTCs OT CPEIHETO
ToKa3aTessl B KOCSKE, IIPUYEM Kak B CTOPOHY yBEIHUYEHHS (+), TaK U B CTO-
POHY YMEHBIICHUS (—).

[NoxazaTenu cpemHero apuPpMETHISCKOTO 3HAUCHHS H CPETHETO KBAApa-
THYECKOTO OTKJIOHCHHS HCIONB3YIOT UIA XapaKTEPUCTHKH BCeX ocobeit
KOCsIKa, He BOUIEAIIAX B BEIOOPKY. JIJIs 3TOTO MCTONB3YIOT MPABUIIO TPEX C.
CornacHo HamMM pacuetam, 68 % MaJbKOB Kapla B KOCSIKE UMEIOT IJIMHY
tema ot 8,9 cm (11,3 — 2,4) mo 13,7 cm (11,3 + 2,4), 95 % ManbKOB — OT
6,5cm (11,3 — 4,8) 0o 16,1 em (11,3 + 4,8), 99,7 % manbkoB — ot 4,1 cm
(11,3-7,2) no 18,5 cm (11,3 -7,2).

PaccunrtsiBaeM K03 GHULMEHT BapHALUH:

c 2,4
C, =—100 =
X 113

%.

ITonyueHHbIN pe3ynbTaT CBUAETENBCTBYET O BBICOKOW HW3MEHYMBOCTH
JUTUHBI TeJla y MaJIbKOB Kapra uzy4daemoro kocsika (Cy >15 %).

8. OrMeTuM rpaHuIpbl BAPHUPOBAHUS MPU3HAKOB Ha rpaduke HOpMalib-
Horo pacmpezesenus (puc. 10).

9. CpemHee KBaJpaTHYecKOe OTKIOHEHHE HCIIONB3YIOT KaK CaMOCTOS-
TENBHYIO CTATHCTHYECKYIO XapaKTePUCTUKY, TaK U JUIS KOHCTPYHPOBAHUS
MHOTHX JIPYTHX TapameTpoB. s pacdera cTaTHCTHYECKOW ONIMOKH HE0O0-
XOIMMO BOCTIOJIB30BAThCS CIEIyIomeH (hopMyou:

(47)

ITomyuum:

CHe}lOBaTeHBHO, Cpeansda JIMHa TEja MAJIBKOB Kaplia B KOCAKE (reHe-

pasibHO#t coBokymHocTH) cocTaBuT (11,3 £ 0,78) cm, T. e. OyAeT HAXOAUThCS
B auamasone ot 10,52 cm (11,3 - 0,78) mo 12,8 cm (11,3 + 0,78).
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Puc. 10. I'pacduik pacnpeneneHust MaibKOB KapIia 1o JIHHE Tena

CornacHO TOXYYEHHBIM pe3yibTaTaM MOXHO CHeNaTh CIEAYIOIIHe
BBIBO/IBL:

— CpemHss INIMHA Tella MaJbKOB Kaplia HaxOIuTcs Ha ypoBHe 11,3 cwm,
4yTO Ha 2,7 % BBIIIE CPEAHETO 3HAUSHUS TIPU3HAKA TI0 PHIOXO03Y;

— JIJMHA Tella MallbKOB B JJaHHOM KOCSIKE HE BHIpOBHEHa (G = 2,4 cM),
HU3MEHYMBOCTH HAXOIUTCS HA BBICOKOM yposHe (Cy = 21,2 %);

— CeNeKIMOHHas padoTa B JaHHOM KOCSKE JOJDKHA OBITH HarpaBlieHa
Ha JajJbHEHIIee YBEIWYCHUE UTMHBI TeJia MAJIbKOB KapIa M Ha CHIDKCHHE
HM3MEHYHBOCTH 3TOTO MIPH3HAKA.

Tema 9. BAOMETPUUECKASI OGPABOTKA
BOJILIION BHIBOPKHA

Henv 3anamusa’ BEIYUCICHNUE CENEKIMOHHO-TEHETHUECKUX MTapaMeTpOB
XO3SHCTBEHHO TOJIE3HBIX MPU3HAKOB ISl dKUBOTHBIX MHOTOYHMCIEHHOH BbI-
O0pOYHOM COBOKYIMHOCTH, OOOCHOBaHHE IIONyUYEHHBIX pPE3yJIbTaTOB M Xa-
PaKTepUCTHKA N3ydaeMOi COBOKYITHOCTH.

Cooepycanue u memoouka. Ilpu crarncrnieckoir 06paboTKe U TpyI-
MMUPOBKE NEPBUYHBIX JAHHBIX BBIOOPKH, B KOTOPOil N > 30, MCHONB3YIOT
HenpsAMoU crocod TpyNIUPOBKU — MOCTPOECHUE BapHallMOHHOTO psja. Ba-
PMALMOHHBIM PSAAOM HA3bIBAIOT JIBOWHOM PSAI YMCEI, OTPaKAIOMNN pac-
IIpe/ieNieHNe YHMCIOBBIX 3HAYCHUH NpH3HaKa (X;) mo kinaccam. Kiaccsl — 3to
rpajganuy, oObeIUHSIONINEe BApUAHTHI ¢ HanOoJee OJU3KUMH 3HAYCHUSIMH.
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Krnaccel 3ammchIBalOT B BapHalMOHHOM psily OT MEHBIIETO 3HAYEHUS K
OoubIIeMY, KaXKbIi KJIacC UMEET JIBE IPaHUIIbI (HM)KHIOIO U BEPXHIOIO).

B 3aBHCHMOCTH OT TOrO0 KaK BapbUpyeT MNPH3HAK (IUCKPETHO WIIH
HEMPEPBIBHO, B LIMPOKOM MM Y3KOM [HAaIa30He), CTATUCTHYECKAas COBO-
KYITHOCTh pacrpe/essieTcsi B 0Oe3bIHTepBaIbHbIN WIM HHTEPBAIbHBIN BapHa-
LIMOHHBIN psint. Ecnm npu3Hak BappUpyeT TUCKPETHO U c1abo (B y3KHX Tpa-
uunax, K < 1), To qaHHbIe pacmpeienstoTcesi B Oe3bIHTEpBAIbHBIN BapHallu-
OHHBIH PsIJ; €CJIM NPU3HAK BapbUpyeT B IIMPOKUX IPaHHULAX, TO HE3aBUCH-
MO OT TOTO, KaK OH BapbHUpYyeT — JUCKPETHO WJIN HENPEPBIBHO, MO JTAHHBIM
CTPOAT UHTEPBAJIbHBIA BApUALIIOHHBIN PSiA.

Hawnbomnee pacnpoctpaneHHO GopMOii rpyNIHPOBKY JaHHBIX SBISIOTCS
cTarucTHdeckue Tabaunbl. OHU OBIBAIOT IIPOCTHIMHU H CIIOKHBIMH.

Hpumep. Jnsg u3ydeHus ynos KOpoB OeIopyccKoil 4epHO-TIeCTPOit mo-
pozpl ObUIAa cOCTaBlICHAa BBIOOPKA, B KOTOPYIO Tomaiy 42 KOpPOBBHI CTafa.
VYno#t 3a makranmio KOpoB B BEIOOpKe cocraBmin (kr): 2727, 3891, 3330,
3659, 3470, 2830, 2863, 2559, 3434, 4122, 2150, 3976, 3334, 4525, 3779,
5148, 3825, 4562, 4714, 3805, 3216, 3900, 3683, 2531, 3256, 3997, 4507,
4286, 3980, 3794, 3488, 4546, 3361, 3446, 3236, 3411, 3603, 4800, 4922,
2966, 4511, 3212. Heobxoaumo:

- OomnpesenuTh 00beM BBHIOOPKH;

- IIOCTPOUTH BapUALMOHHBIN PSJl, 3aIIOJHUTH CTATUCTUYECKYIO TaOJIHUILY;

— BBIYHCIIUTH )_(im;; ot ms, Cy+ me,;

— ONpEIENUTh JOCTOBEPHOCTh CTATUCTHUECKHX napameTpoB (lx, ts, tc);

— MOCTPOUTH MOJIUTOH PaCIpeeIeHUsI, TUCTOTPAMMY U KyMYJIATY;

— 0XapaKTepU30BaTh I'€HEPAIHHYI0 COBOKYITHOCTh 10 BBIOOPOUYHBIM Ma-
paMeTpam MpH MOMOIIH [paBHia TPEX G

— YCTaHOBUTH JIOBEPUTEIbHbIE I'PAHUIBI CTATHCTHYECKHUX ITapaMEeTPOB
JUI TEHEPaJIbHON COBOKYITHOCTH [UIS IEPBOrO YPOBHS BEPOSTHOCTH
(P =0,95);

- ONpEJENIUTh, OTHOCHUTCS JIU KOpoBa ¢ yaoeM 3a jaktamnuio 4800 kr k
JIAHHOMY CTajy.

Pewenue:

1. Onpenenum o6beM BbIOOpKH: N = 42.

2. Onpenenum tumuthl: liMpin = 2150 xr, liMmax = 5148 kr.

3. Ompenennm pasmax: R = 5148 — 2150 = 2998 «r.

4. Haiinem uucio kinaccos (i) B BApHAHOHHOM psiy 10 (hopmyie

i =n. (48)

i =42 = 6,5~ 7 knaccos (OKpYTIISITH JKeNaTeNbHO B CTOPOHY YBEJTHYCHHS).
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5. BeluncauM KIacCHbIM POMEKYTOK:
K=—. (49)
i

2998

[Tonyunm: K = =428,3 ~ 428 xr (OKpYIJATh XKelaTeabHO B CTO-

POHY YMEHBILICHHS).
6. Beruucnum nonpaBo4HbIHN KJIACCHBIM MPOMEXKYTOK!

K'= K — eqununa TU3, (50)
rae enuauna T3 — eguHUIIa TOUHOCTH U3MEPEHUS.
K'=428 — 1 =427 xr.

7. CtponM BapHaIlMOHHEIA pan (Tabn. 3). YcraHaBmuBaeM HIDKHEE Tpa-
HUIBI KinaccoB. Hukuss rpanuma 1-ro knacca pasua limmin (2150 kr), Hik-
HA TpaHMIA 2-ro Kjacca — HIDKHAA TIpaHuna l-ro kmacca + K
(2150 + 428 =2578) u . 1.

Taonuna 3. CraTucTuyeckasi 00padoTka 60/1b110i BHIGOPKH

['panner YacToTsl Haxkorunenue
i| xmaccos w a | fa fa? %forn

- B f f % forn
1| 2150-2577| 23635 | " - 3 [-3| -9 27 71 3 71
2| 2578-3005| 27915 | © - 4 |2 | -8 16 9,5 7 16,7
3|3006-3433| 32195 | O 8 |[-1| -8 8 19,1 15 357
4|3434-3861|364754| X.| 11 |0 0 0 26,2 26 61,9
5| 3862-4289| 40755 | i 7 |1 7 7 16,7 33 78,6
6| 4290-4717| 45035 | |~ 6 [2 | 12 24 14,3 39 92,9
7|4718-5148| 49315 | " - 3 13 9 27 71 42 100,0

=42 |Yfa=3|y/a?= 1093 = 100 %

8. Haxomum cepeaunnsbl kinaccoB (W). 171t 3TOro BOCHOJIb3yeMcCst Cleny-
tomieit Gopmyoii:
W = H;B ’ (51)
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i H — HIKHSS IpaHMIa Kiiacca,

B — BEpXHs I'paHHLa Kiacca.

Juis mpoBepku: Wi-ro xnacca MEHBIIE Wo.ro xnacca HA K 1 T. 1.

9. Pactipeennm kKopoB 10 KiaccaM (KOJOHKa «YacTOTBI») MO TPaBHILY
KOHBepTa (KOJIOHKa «E»), a 3aTeM IepeBe/ieM B YHCIIOBBIE 3HAUYeHHs (KO-
nouka «f»). Ecu Bce caenaHo mpaBHIIBHO, TO JOJDKHO MOIATBEPAUTHECS pa-
BEHCTBO 2.f = n.

10. YcTaHOBUM YCIIOBHYIO CPEIHIOI0 A, KOTOpas COOTBETCTBYET cepe-
JMHE KJlacca, B KOTOPOM HAaXOJIUTCS MaKCHUMaJbHOE KOJIMYECTBO OCOOCH.
B namrem ciygae ato 4-it kimacc, ciegoBaTebHO, A = Wairo wiacca = 3647,5 KT.
B sToM e kiacce oTkioHeHue (a) oyaer pasHo 0.

11. PaccunTaem 3Ha4eHHs B OCTAIBHBIX KOJIOHKAX Ta0. 3.

12. Onpenenum cpefHiow apudMETHYECKYI0 BEIMYHHY 4Yepe3 YCIIOB-
HYI0 cpenHioro (4) mo hopmye

X—A+K =T (52)

Homyuum:

X =3647,5+ 4284—32 =3678,1 kr.

13. Onpenenum cpeHee KBaipaTHUECKoe OTKIOHEHHUE (G) 1o Gopmyre

cosp |21 _(Z_fa)z_ (53)

n n

ITonyuum:

2
=428 109 [ 3 j =1689,5 xr.
42 \42

14. Tlo dopmyie (25) paccunrtaem ko3 uIHEHT BapUALIUH:

C. =S .100% =282 10096-187%.
X 3678,1

v
’

Cy > 15 %, cnenoBatenbHO, U3BMEHYUBOCTD Y105 B CTa/Ie BHICOKASL.
15. OnpenenyM CTaTHCTUYECKUE ONTHMOKH MOMYYCHHBIX CTATUCTHYCCKIX
napameTpoB 1o gpopmysiaam (29), (30), (31):

689 5

N

40

m ==

X

=1106,4 kr.
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m—t-2 =+ 895 755 0
2n 242
me =S —+ 87 5 0a0

16. OnpenenyM KpUTEPUH TOCTOBEPHOCTH CTATHCTUIECKUX ITapaMeTPOB
o popmymnam (32), (33), (34):

g

X 36781

== 34,6
*m. 1064

(=2 =995 g7
m 752

= BT g g,
Y m. 2,04

v

KpuTepun DOCTOBEpHOCTH ITOKA3hIBAIOT, YTO BBIYMCIICHHBIE BBHIOOPOY-
Hble mapamerpsl (X , 6, Cy) JOCTOBEPHO OTPaXkaiOT YPOBEHb STHX Mapa-
METpOB IreHepansHON coBOKyIHOCTH mipu P = 0,999.

17. YcraHOBUM JTOBEpUTENbHBIC TPAHHUIBI U3YYCHHBIX CTATHCTHYCCKHX

napamerpoB (X, o, C,) /Ui NepBOro YpOBHS BEPOSTHOCTH 10 (OpMY-
nam (37), (38), (39):

Xren = X £1m, =3678,1+1,96-106,4 = (3678, 1+ 208,5) k.
Gren = Gows £ T My = 689,5 & 1,96 - 75,2 = (689,5 + 147,4) k.

Cy=Cyxtme =18,7+1,96-2,04 = (18,7 £4) %.

Takum o6pasoM, cpeaHmii ymoit (X ) B crage KOpoB 6enopycckoii
YEPHO-TIECTPON OO bl OyIeT HAaXOAUThCs B ipeenax oT 3470 no 3887 «r,
cpenHee KBaJpaTHYECKOe OTKIOHEHHUE (0) — B mpeaenax oT 542 no 837 kr, a
ko3 dunment Bapuanuu (Cy) — B penenax ot 14,7 mo 22,7 %.

Pacuer mOBepHUTENBHBIX TPaHMIl JUIS JAPYTHX YPOBHEW BEpPOSTHOCTH
MIPOM3BOINTCS AHATIOTHYHO.

18. Oxapakrepn3yeM KOpOB M3y4aeMOro CTaja IO yJOK MPH ITOMOIIH
mpaBuia Tpex . CorfacHo HammM pacderam 68 % KopoB crama OynoyT
UMeThb Y0l B Ipenenax ot 2988,6 1o 4367,6 kr ( X +1c), okono 95 % xu-
BOTHBIX cTaja — oT 2299,1 mo 5057,1 xr (X +25), 99,7 % KopoB — OT
1609,6 no 5746,6 xr (X +3c).
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19. IlocTponM BapHannMOHHYIO KPUBYIO PAacHpeneNeHHs yI0eB KOPOB B
n3y4yaemoM crane (puc. 11). st aToro no ocu abcuuce OTIOKHM Cepeu-
ubI kinaccoB (W), a mo ocu opauHAT — 4acToTh! B mporieHTax (% f ot n).

%30 1
25 +
20 +

15 +

0 T T T 1
23635 27915 32195 36475 40755 45035 49315 w

Puc. 11. ITonuroH pacnpeneneHus yaoes (Kr) KOpoB B cTaie
20. TTocTpouM rECTOrpaMMy pacIpeesicHus YI0EB KOPOB B U3y4acMOM
crame (puc. 12). B oTmuune OT mpeasiayniero rpaduka, mo ocu adciucc

OTJIOKUM HUKHHUE I'PAHUIIBI KJIACCOB.

f, % 30

25

20

15

10

2150 2578 3006 3434 3862 4290 4718 5148

lim min lim max
HUKHHUEC T'PAHUIIBI KJIACCOB

Puc. 12. 'uctorpamma pacrnpe/ieNieHnst yaoeB (Kr) KOpoB B CTajie
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21. TToctponm kymyasty (puc. 13). JIiist TOCTPOSHUS OCH OPIWHAT BOC-
nojib3yeMcst konouko# «Hakomnenue (% f ot n)» (cm. tabm. 3). Ilo ocu
abcnucc otnoxuMm cepenunsl kinaccoB (W). Drtor rpaduk mo3BosuT Ham
MIPOBECTH BHIOPAKOBKY XMBOTHBIX U OTOOP KOPOB B CEIEKLIIMOHHYIO IPYIIILY.

%100 |

3 \\

50 +
40 +
30 +
20 +

+ %
10 A \
O | | I

1
il T T T T 1

23635 27915 32195 36475 40755 45035 49315 wW

Puc. 13. Kymynsra pacnpezaeneHus ynoeB (KI') KOpoB B CTajie

Hanpumep, npu oMoy KyMymsaTsl HEOOXOIMMO BBIOPaKoBaTh M3 CTa-
na 17 % campIX HU3KONPOAYKTUBHBIX KMBOTHBIX. [[J1s1 3TOrO MO OCH OpIu-
HaT HE0OX0AMMO OTIIOKHTE 17 % ¥ MpoBecTH MEPIEHAUKYIISP U3 3TOH TOU-
KU JI0 TepeceyeHusi ¢ rpaukoM, u3 MOJIy4eHHON Ha rpaduke TOUKH IpoBe-
JIeM TePICHIUKYIIp K ocu abciucc. Takum oOpa3oM, U3 cTajma HeoOXOau-
MO BBIOPaKOBAaTh BCEX JKUBOTHBIX, MMEIOIIHUX YA0i Hike 2790 Kkr. DTH Ku-
BOTHBIC U cocTaBaT 17 % crana (Ha puc. 13 obmacts A).

B ciyuae, korja HeoOX0JMMO O0TOOpATh B CENEKIMOHHYIO rpynmy 65 %
CaMbIX BBICOKOYIOMHBIX KOPOB, OyJeM OTKJIaJbIBaTh 10 OCH OpIuHAT 65 %
BHU3 OT 100 %. Ot0 coctaBut: 100 — 65 = 35 %. [lanee nmpoBoanM IeprieH-
JMKYJISIpEl Ha rpadyKe aHaJIOTUYHO MpebIayIieMy ciydato. B pesynbrare
YCTaHOBHMM, YTO OTOOPAaTh B CENEKIHMOHHYIO TPYIITy CIEAYET KOPOB, UMe-
romux ynoit He Hmwxke 3220 kr (Ha puc. 13 obnacts b). OTn x)uBOTHBIE CO-
crasar 65 % craza.

22. OmpenenuM, OTHOCHUTCS JTU KOpoBa C yaoeM 3a jakTanuio 4800 kr
MOJIOKa K JJaHHOMY cTafy. CoriacHo npaBuiy Tpex o, 99,7 % KopoB n3yya-
eMoro cTaja OyayT uMeTh yaoi B mpeaenax ot 1609,6 no 5746,6 kr, cieno-
BaTeIbHO, KOpoBa ¢ ynoem 4800 Kr MOJIOKa JIOJDKHA OTHOCUTHCS K TAHHOMY
cTany.
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CoryacHO TMONyYCHHBIM pe3yJbTaTaM MOXHO CIeNaTh CIEAYIOIHUe
BBIBOJIBI:

— MIPH U3YYCHUH YOS CTa/la KOPOB OEIOPYCCKON YepHO-TIECTPO TTOpo-
JIBl CTATUCTHYCCKHM METOJZIOM YCTAHOBJICHO, YTO CPEIHHI yIOW KOPOB B
crane cocrasiser (3678,1 + 106,4) xr;

— IIPY U3MCHCHHUHU YUCIICHHOCTH BBIOOPKH CPEAHUMN YI0H KOPOB MOXKET
HaxoauThes B mpenenax ot 3470 mo 3887 xr mpu P = 0,95;

— U3MCHUYMBOCTH NMPU3HAK B CTaJC BhICOKas, Tak kak Cy = 18,7 %, mo-
9TOMY B CTaJie MOTYT HAaXOAWTHCS JXKHUBOTHBIE ¢ ymoeM oT 1609,6 no
5746,6 kr MoJI0Ka;

— CeJIeKIIMOHHAs PabdoTa B JAHHOM CTaJIe JODKHA ObITh HANPABIICHA HA
):[anLHeﬁLuee yBeHH‘IeHHe y[[OSI " HA CHUKXCHUC U3MCHYUBOCTHU.

KOHTPOJIBHBIE BOITPOCHI

1. Xapakrepucruka cpeaneil apup)MeTHuecKOil BEJIMIHHBI U CIIOCOOBI ee
BBIYHCIICHHUS.
. XapakTepucTHUKa CpeHed rapMOHUYECKON.
. XapakTepuCTHKa CpEAHEN reOMETPUUECKOM.
. XapakTepucTUKa CpeAHEH KBaIpaTUUECKOM.
. XapakTepucTHKa cpeHeH HenapaMeTprUuecKou.
. XapaKTepuCcTHKa MOJBL.
. XapaKTepuCTHKA MEHAHBI.
. Mcnonp3oBaHne cpeTHUX BEIMYMH B IPAKTHKE.
. [IpranHBI BappHpOBaHUs pe3yNbTaTOB HAOIIOCHUH.
0. [ToHsiTHs reHepabHON COBOKYITHOCTH M BBIOOPKH.
11. TToka3aTenu BapHallMy U UX KpaTKasl XapaKTepUCTHKA.
12. JIuMHTHI ¥ pa3Max BapHAIUH.
13. Bapuanca (c?) u ee cBoiicTBa.
14. Cpenuee KBagpaTHIeCKOE OTKIOHEHHE (G) U €ro OCHOBHBIC CBOWCTBA.
15. Koo dunuent apuaimu (Cy), €ro 0CoOOEHHOCTH.
16. INpaBuno tpex o. Kakue npakTnyeckue 3aJaqyd MOXXHO PEIIUTh MpH
TIOMOIIY TaHHOTO TpaBuiIa?
17. HopMupoBaHHOE OTKJIIOHEHHE, CIIOcO0 BBIUMCIECHUS. B Kakux enu-
HUIIaX U3MEpSeTCs U IIe, C KaKOH IeJbI0 MPUMEHseTC?
18. Crnioco6s1 n3obpaxenus pacnpenenenus. [Ipusectn npumeps.
19. Crartuctryeckas ommbKa cpeaHeil apupMeTHIecKoi st OOJIBIIOM
1 MaJIoX BBIOOPOK.
20. Twursl OMHOOK ¥ UX UCTOYHHKH.
21. Kpwurepwii mocroBepHocTH ().

P OoOO~NOOOTDhWN
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22. OmipenienieHue JOCTOBEPHOCTH Pa3HOCTH MEXKAY CPEITHIMH apUpMe-
TUYECKHMH BEJTMYMHAMH JIBYX BBIOOPOK.

23. OmpeneneHue OMMOKH U JOCTOBEPHOCTH A G U Cy.

24. JloBepuTeNbHBIE IPAHUIBI CTATUCTUYECKUX MapaMeTPOB.

WHIUBUTYAJILHBIE 3AJAHUS
MO BLIYMCJIEHUIO CPEJHUX BEJIMYNH

Bapuant 1

1. ITo maHHBIM TPWIL. 2 PACCUUTATH CPESOHUN yIOH 32 JTAKTALUIO Y KOPOB
crana (¢ 1-ro mo 10-it HOMep).

2. Paccuutats CpeHIO [UIHHY Tela CyJaka B YeTBIPEX BOJIOEMAX, €CITH
W3BECTHO, YTO B IEPBOM Bojgoeme comepkutcs 650 ocolOeif, BO BTOpOM —
760, B Tpetrem — 1350, B werBepToM — 1000 ocobeit, a cpequsis nirHA Tena
HX COCTaBJIAeT coorBeTcTBEeHHO 108, 97, 112, 110 cMm.

3. Paccuutats cpegaHee apu(pMETHUECKOE YUCIO OBIUKOB, POXKICHHBIX
ot 688 xopoB, eciu U3BeCTHO, YTO 350 TEIAT OBUIH TEIOYKAMH.

4. OnpenenuTh CPeTHIOI CKOPOCTh KOOBUIBI apaOCKOi MOPOAbL, €ClIH Ha
paflOHHBIX COPEBHOBAaHUAX 32 6 MUHYT OHA MpEOJ0JIeia PACCTOSHIE, PaB-
Hoe 4 KM; IIpH 3TOM 3a IIepBhIe 3 MUHYTHI JOIIags mponuia mo 750 M, 3a
4eTBEPTYIO U 1siTyto — 1o 650 1 600 M, a 3a mocienHow MUHYTY — 500 M.

5. BEIUHCTUTE cpenHuil AuaMeTp sapa KIETKH / CYTOYHBIX Tepereiu-
HBIX SUII, €CJIM M3BECTCH TUaMeTp Kaxaoro u3 HUX (MMm): 2,2; 2,1; 1,6; 1,4;
2,0;18;1,9.

6. OnpenenuTs cpeqHUA 00bEM UKPHHOK CylaKa, €CIIM M3BECTHBI Clie-
IYIOIIHE TaHHBIE:

00beM HKPHHOK (Xi), MMS: 055 0,68 054 059 0,56 0,61

KOJIMYECTBO UKPHHOK (N;), IT.. 22 36 55 31 25 17

Bapuanr 2

1. Onpenenuth CpeaHIO KUBYIO MAcCy CETOJIETOK ca3aHa B BBIOOPKE
(n = 10), cocTaBieHHOI MPU KOHTPOJILHOM O0JIOBE, €CIIU )KUBAsi Macca 0Co-
Oeit coctaBmsuia (1): 42, 39, 35, 25, 28, 34, 26, 44, 35, 40.

2. 1o maHHBIM MPWIL. 2 PACCUMTATh CPEIHEE COJCPKAHUE KUPA B MOJIO-
Ke KopoB o1 Homepamu 11-20.

3. Onpenenute cpeqHee YUCIO CaMOK B BBIBOJKE Kapra, €CId U3
670 ocobeii 320 oka3anuch caMIaMHu.
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4. OnpenenuTs CPEeIHIOI CKOPOCTh MEU-PHIOHI, ecid 3a 4 Jaca IMyTH OHa
mpomnia 350 kM; TIpu 3TOM 3a repBbIii gac — 100 kM, 3a BTOpOH U TpeTHit —
cootBercTBeHHO 90 M 80 KM, a 3a mocaeauuii — 70 K.

5. BeluuciuTe cpeaHuil AuaMerp sapa NepBHYHBIX MOJOBBIX KIETOK Y
eI, €CTIM U3BECTEH IuaMeTp Kaxmoro m3 Hux (Mxm): 8,6; 9,1; 8,8; 8,4;
9,0; 8,6; 8,9.

6. OmpenenuTh CpefHUH 00BEM KUPOBBIX LIAPHKOB MOJIOKA, €CIIH U3-
BECTHBI CIICTyIOINE JaHHBIC:

00bEM JKHPOBBIX
MAPUKOB (Xi), MKMS: 5,8 6,8 6,0 54 5,6 6,0

KOJIMYECTBO KUPO-

BBIX IAPHUKOB (), LIT.: 23 36 68 30 25 17

Bapuant 3

1.Tlo naHHBIM mpWiI. 2 paccUUTaTh CPEAHIOI JKUBYIO MacCy KOpOB
(¢ 21-ro mo 30-it HOMED).

2. B x03siicTBEe UMeETCsl YeThIpe TOBapHbIe MOsouHble (hepmbl. Ha mo-
JIOK03aBOJI ¢ mepBoii (¢epMbl oTnpaBmwin 6500 Kr MOJIOKa C COAEpIKaHHEM
xwupa 3,7 %, co BTopoii — 8000 kr ¢ comeprkanueM xupa 3,8 %, ¢ TpeTbeit —
3800 kr ¢ conepxanueM xupa 4,0 %, a c uerBeproit pepmsr — 5000 kr Mo-
JIOKa ¢ colepkanueM xxupa 3,6 %. OnpenenuTb cpeiHee colepKaHme KUpa
B MOJIOKE KOPOB XO3sIiCTBa.

3. Ompenenuth cpenHee apupMETHUECKOE UYHCIO KOMOJOCTH KOPOB B
craje, eciu 13 950 kopoB 788 ObLIM poraThIMH.

4. Iewexon 3a 4 yaca nmytu npouten 20 kM. OnpeaenuTb CPeIHIO CKO-
POCTh MEMIeX0/1a, eCJIM U3BECTHO, YTO 3a MEPBbIN Yac OH MpOoIIeN 7 KM, 3a
BTOPOM U TPETUH — COOTBETCTBEHHO 6 U 4 KM, a 3a MOCJIEeIHUN Yac OH CMOT
MIPEOJIONETH 3 KM.

5. BBIYUCIUTE CPEHIONO MJIOIIA/b «MBIIIEYHOTO I1Ia3Kay CBUHBIX MOJY-
TYII, €CJIM U3BECTHBI CIIEYIOINE JaHHbIC:

TUIOIIA/Ib «MBILIEYHOTO
raaska», cM2: 33 29 36 33 40 38

KOJIMYECTBO MOJIYTYII,

IIT. 6 8 7 2 1 6

6. Ompenenuth cpefHuii 00beM 7 KypUHBIX SIMI[, €CIIM M3BECTHO, YTO
OHH HMeJH cilexyromuii oobem (cv®): 15,4; 14,9; 16,8; 16,1; 14,5; 15,9;
15,5.
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Bapuant 4

1. ITo naHHBIM MPHUII. 2 PACCUUTATH CPEIHIOK JKUBYIO Maccy KOPOB CTa-
na o Homepamu 1-15.

2. PaccunTath CpPeJHIOI MacCy roHaJ| CaMIlOB Kapra B YEThIpeX BOJO-
eMax, eCJId M3BECTHO, YTO B TIEPBOM BoJoeMe copepxkutcs 670 ocobeil, BO
BTOpoM — 850, B TpeTheM 1 ueTBepToM — 1o 1200 u 1100 ocobeit cooTBeT-
ctBeHHo. CpeqHsisi Macca TOHaJ Y MPOU3BOJHUTENECH COCTAaBISIET COOTBET-
ctBeHHO 98, 74, 88 u 82 1.

3. Onpenenuts cpenHee apUPMETUUECKOS YHCIIO OIUIOAOTBOPSCMOCTH
KOPOB IT0CJIEe BTOPOro oceMeneHus, eci u3 330 KOpoB, MPHUIICIINX B 0XO-
Ty, OILIOJOTBOPIIIOCH 299.

4. 3a kaxayro u3 5 MUHYT OT KOpoBHI Hagowmm 5,5; 4,3; 2,2, 1,9 u 0,6 kr
MOJIOKa COOTBETCTBEHHO. ONpPeeiTh CKOPOCTH MOJIOKOOT/Ia4uH.

5. PaccunTath CpeHIOI0 OKPY)KHOCTh OCHOBAHUSI COCKA BHIMEHH KOPOB,
€CJTH U3BECTHBI CIICYIOIINE JaHHbBIC:

00XBaT COCKa, CM. 5 6 7 8 6,5 55

KOJIMYECTBO KOPOB, T'OJL.: 7 6 8 3 2 5

6. Paccuutats cpenuuit 00beM 10 UKpUHOK 0alKaIbCKOTO OMYIIS, €CIH
U3BECTHO, YTO OHM MMeJH cienyromuii oosem (Mv%): 1,4; 2,2; 1,9; 2,3; 1,5;
1,8;1,9;2,4;1,6;1,7.

Bapuant 5

1. OnpenenuTh CPeIHION JJIMHY TPYIHOTO IUIABHUKA (MM) y OKYHS B
BEIOOpKE, COCTaBJICHHOW NP KOHTpOJIpHOM obose: 33, 28, 30, 31, 29, 27,
29, 32.

2. OnpenenuTh cpeaHee CoAepKaHUe Oelka B MOJIOKE KOPOB YE€TBEPTOM
nakrauu (npui. 2).

3. Onpenenuts cpenHee apu(GMETHISCKOE YHCIO KOPOB CTaja, CTpaja-
FOIIUX dHAOMETpHUTaMH, eclii u3 2500 rom. 445 GoIbHBI YPHIOMETPUTAMH.

4. OnpenenuTs CPEIHIOK CKOPOCTh TONYOOH aKyibl, eciid 3a 6 MUHYT
OHa TMpeojoJiea paccTosIHUE, paBHOe 4,5 KM; IpH 3TOM 3a MepBbie 3 MHUHY-
ThI aKyJjia npomnuta mo 790 M, 3a yeTBepTyro u msatyio — mo 930 u 700 M co-
OTBETCTBEHHO, a 32 NMOCIEeAHIOI MUHYTY — 500 M.

5. BEIUUCTUTE cpeHUil fMaMeTp UKPHHOK YEXOHH, €CIIH H3BECTHBI ClIe-
JYIOIIHE TaHHBIE:

JHAMETP UKPHHOK, MM: 32 27 35 33 41 38

KOJINYECTBO UKPUHOK, IIT.: 4 8 7 2 3 6
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6. Paccuutats cpeqanii 00beM 10 XKHPOBBIX MAPUKOB MOJIOKA, €CIIH W3-
BECTHO, 4TO OHM MMeNH cuefyommii oosem (Mxm®): 4,8; 5,4; 4,8; 5,2; 4,5;
5,8;4,9;6,4;5,6;5,7.

Bapuanr 6

1. Tlo naHHBIM TpHI. 2 paccyuTaTh CpeAHU ynoi kopos craaa (¢ 31-ro
o 40-i Homep).

2. OmpenenuTh CpPEJAHECYTOUHBI NPUPOCT JKMBOM MaccChl KapIioB-
JBYXJIETOK 32 CE30H, €CJIN M3BECTHO, YTO B Mac CPEJHECYTOUHBIH MPHUPOCT
cocrasuin 1,5 r; B utone — 2,4 r; B utone — 4,9 r; B aBrycre — 3,2 r; B CeH-
Ts10pe — 0,8 T.

3. OmpenennTh cpegHee apuPMETHIECKOE YUCIO Kyp-HECYIIeK, NMEIo-
IIMX YepHYI0 OKpacKy, ecnu B mtuaanke u3 10000 xyp 8500 Gemoro mBeTa.

4. OnpenenuTh CPEeAHIOI CKOPOCTh KOOBUIBI, €CIIH 32 MEPBBIN Yac IyTH
ona mpomwta 20 kM, 3a ciexyromue 2 daca — mo 15 kM u 3a TocieqHue
3 gaca — 1o 14 xm.

5. BeluuciuTh cpeaHuil AuaMeTp siapa KIETKH 5 CyTOYHBIX Heperein-
HBIX SUII, €CJIM U3BECTCH TUaMETp Kaxkaoro u3 Hux (Mm): 2,2; 2,3; 1,8; 1,6;
2,0.

6. OmpenenuTh CpefiHUi 00beM KUPOBBIX LIAPHUKOB MOJIOKA, €CIIH U3-
BECTHBI CJIEJIYIOIINE JITAHHBIE:

00BEM KHUPOBBIX IIAPH-

kOB (X{), MKM: 7,5 8,9 6,2 7,8 5,9 6,8
KOJIMYECTBO KUPOBBIX
rapukoB (N;), MIT.: 29 45 24 31 22 17
Bapuanr 7

1. Onpenenuth CpefHee KOJUYECTBO TPEXIHEBHBIX JIMYMHOK HA OIHY
CaMKy JIaXBHHCKOTO KapIia, €CJIM JaHHBIA MOKa3aresb 1m0 6 camkaMm cocTa-
Bui (Teic. mit.): 159, 115, 130, 127, 170, 120.

2. TTo maHHBIM MPHJI. 2 ONPEACIIUTEL CPEAHEE COACPKAHUE KHUPaA B MOJIO-
ke kopoB ctaja (¢ 31-ro mo 40-it HOmep).

3. Onpenenuts cpenHee apuQMETHYSCKOE YHUCIO KapIoB, OOJBHBIX
TIceBJOMOHO30M, ecin 13 950 ocobeii 859 ObLM 310pOBEIMHU.

4. OnpenenuTs CPeIHIOI CKOPOCTh MOJIOKOOTAAYH Y KOPOBBI, €CIIH 32
5 MunHyT BBIZIOEHO 10 KT MOJIOKA, B TOM YHCIIE 32 MIEPBYIO MUHYTY — 3 KT, 3a
BTOpYIO — 3,5 KI, 3a TPEThIO — 2 KT, 332 YETBEPTYIO M MATYIO MUHYTHI — 1 1
0,5 xr Mo0Ka.
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5. Paccuurates cpenHuil mnamMeTp MKPUHOK Py4beBOH (openm, ecmu u3-
BECTHBI CJIEYIOIINE JTAaHHBIE!

JHaMeTp UKPUHOK, MM: 6 5 4 4.5 55

KOJIMYECTBO UKPUHOK, IIT.. 12 6 5 3 8

6. Onpenenuts cpemauii 00beM 9 KypHHBIX SWI], €CIIH W3BECTHO, YTO
OHM HMeJu cilexyromuii oobem (cm®): 16,4; 15,8; 15,1; 16,5; 15,9; 15,5;
15,7; 16,1; 15,6.

Bapuant 8

1. ITo naHHBIM MPHII. 2 PACCUUTATH CPEIHIOK JKUBYIO MacCcy KOPOB CTa-
na mox Homepamu 1-15.

2. OnpenenuTts CpeIHECYTOYHBIN MPUPOCT KUBOIM MacChl KaproB B BO3-
pacTte Tpex JeT 3a CE30H, €CIIH M3BECTHO, YTO B Mae CPEIHECYTOUYHBIN MPH-
poct cocraBua 3,2 r; B utone — 6,2 r; B urone — 6,8 r; B aBrycre — 4,3 T;
B ceHTsA0pe — 1,3 T.

3. Onpenenuts cpeanee apuhMETHISCKOE YHCIO HEITUTMEHTUPOBAHHBIX
SMOPHOHOB Kapra, eciid u3 630 SMOpHOHOB KapIiia MATMEHTHPOBAHHBIX —
530.

4. OnpenenuTb CPemHIO CKOPOCTh THTPOBOW aKyINbI, €CIH 32 TEPBEIi
yac MyTH OHa mpouuia 18 kM, 3a cneayroniie 2 yaca — 1o 22 KM H 32 I10-
ciequue 3 gyaca — o 15 km.

5. OmpenenuTh cpeHuil tuaMeTp 6 3UroT N0 Havyaja ux ApoOJIeHHUs, ec-
JI U3BECTEH JMaMeTp Kax o u3 Hux (Mkm): 73, 65, 72, 58, 65, 79.

6. OmnpenenuTh cpeaHuil 00beM 7 UKPUHOK CENbM-YEPHOCIHHKH, €CITH
M3BECTHO, YTO OHH UMEIU CIEAYIOMHNA 00heM (mm3): 15,4; 16,2; 16,8; 16,1;
14,5; 15,9; 15,5.

Bapuanrt 9

1. OnpenenuTh CpemHHU MPUPOCT MACCHI KAPIOB-TOJOBHKOB 33 BPEMsI
HArysia, €ciii W3BECTHO, YTO MO 8 0co0siM TMpUpOCT Macchl coctaBui (T):
520, 420, 370, 507, 465, 395, 410, 435.

2. OnpenenuTts cpemHee COAep)kaHHe OeKa B MOJIOKE KOPOB BTOPOWA
nakrauu (npui. 2).

3. Onpenenuts cpeanee apuPMETHUSCKOE YHCIIO JIMYMHOK Kapma, po-
JUBIIKAXCSA Oe3 aHanpbHOro IviaBHuKa, ecnu n3 2500 muumHok 105 mmeror
JAHHYIO TCHETHYECKYIO aHOMAJIHIO.

4. 3a kaxapIit u3 6 gacos ey mpore mo peke 6, 5,4, 2, 1 u 0,5 kM co-
OTBETCTBEHHO. ONpeeTUTh CKOPOCTh IBUKCHUS JICIIA TI0 peKe.
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5. BeuuCIUTE CpeHuil THaMeTp NepBHYHBIX MOJOBBIX KIETOK y 5 oco-
Oell messiu, eclii U3BECTEH CPEAHUI TuaMeTp Kaxaoi u3 Hux (Mkm): 13,5;
12,3; 14,8; 15,6; 18,0.

6. OmpenenuTh CpefHUH 00beM 8 HKPHHOK IIECTPOrO TOJICTOJIOOMKA,
€CIIM M3BECTHO, YTO OHM MMeIH cileayromuii oosem (MvS): 15,9; 15,6; 16,5;
15,9; 15,5; 15,7; 16,1, 15,3.

Bapmnant 10

1.Tlo maHHBIM TpWI. 2 PACCUUTATh CPEIHIOK J>KUBYK) MacCy KOpOB
(c 25-ro mo 39-it HOMED).

2. OmpefieuTh CPEAHECYTOYHBIN MPUPOCT JKUBOH MACChl CEroJeTOK
Kaprma 3a Ce30H, €CIIM HM3BECTHO, YTO B HIOHE CPEJHECYTOYHBIH HPUPOCT
cocraBul 6,5 T; B mtose — 8,3 1; B aBrycre — 12,8 1; B ceHTs1I0pe — 4,2 T

3. Ompenenuth cpeanee apupMeTHIECKOE YHCIO KOPOB, UMEIOIINX JI0-
0aBoYHBIC COCKH, eci B cTafe u3 6500 kopor 340 UMEIOT 1O 6 COCKOB.

4. 3a kaxIyro U3 7/ MHHYT OT KOpOBHI Hajowmu 2, 4, 5, 8, 2, 3 u 0,9 xr
MOJIOKa COOTBETCTBEHHO. OMpPEIeTUTh CKOPOCTh MOJIOKOOTIAYH.

5. OmpenenuTh CpeaHIO IMIIONMAAb KOP3UHOK PACTEHUN IMOJICOTHEYHU-
Ka, €CJIM U3BECTHBI CICAYIOIINC JaHHbIC!

TIOMIAh KOP3MHOK, CM?: 58 95 125 175 211 220

KOJIMYECTBO KOP3MHOK, IT.. 1 1 2 3 2 1

6. Ompenenuth cpefanuii 00beM 9 mepenenuHpIX SIUIl, eCd H3BECTHO,
YTO OHU MMEJH CICIYIOINi 00beM (eM®): 3,8; 2,6; 3,9; 2,5; 3,7; 3,3; 2,7;
2,1; 3,6.

Bapuanr 11

1. Onpenenuth cpeHee KOJINYECTBO ISIKYJISATA CAaMIIOB HEMEIIKOTO Kap-
1a, eCJIM JaHHbIA MoKa3aTesb o 7 camiiaM coctasun (mi): 19, 8, 12, 27, 15,
30, 31.

2. ITo naHHBIM MPHIIL. 2 ONPENENUTh CPEAHEE COePIKaHKE KHIPa B MOJIO-
ke KopoB (¢ 21-ro mo 30-i HoMep).

3. OmpenenuTh cpenHee apupMETHYECKOE YHCIO JIMHEWHBIX KapIioB,
ecim u3 840 ocobeil MoNMHOCTHIO MOKPHITHIX yenryei — 630.

4. OnpenenuTh CPEeHIOI CKOPOCTh KOOBUIBI axXalTeKMHCKOW ITOpOJIb,
€cJIM Ha CKayKax 3a 8 MUHYT ee CKOpPOCTb PacIpeiesIniIach CleIyomnuM 00-
pas3oM: 3a nepBble 4 MUHYTHI Jiomap mpounia mo 900 M, 3a mATyIo, MIECTYIo,
cebMYI0 ¥ BOCbMYI0 MUHYTHI — 110 850, 850, 750 1 700 M cOOTBETCTBEHHO.
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5. Onpenenuts cpeaHUil AUaMeTp 6 3UTOT 1O Hadana ux IpoOJIeHHS, ec-
JI U3BECTEH AMaMeTp Kaxaoi u3 Hux (Mxm):73, 67, 70, 58, 64, 75.

6. Onpenenuts cpeHUil 00BEM MKPUHOK IIYKH, €CIIA M3BECTHBI CIICIY-
IOIIME TaHHEIE:

00BbeM MKPHHOK (Xi), MM°: 7,8 9,1 6,3 7,4 5,6 6,8

KOJIMYECTBO MKPUHOK (N;), mT.. 16 39 22 31 25 17

Bapuanr 12

1. OnpenenuTh CPEAHIOK BEIUYMHY CYTOYHOTO yaos 12 kopoB, eciu
HM3BECTHO, YTO OT KaKI0M M3 HUX Hamomiau 32, 23, 18, 28, 31, 10, 37, 26, 15,
12, 25 u 20 xr MoJ0Ka.

2. OnpenenuTs cpegHee coAepiKaHHe JKHUpa B MOJOKE 8 KOpPOB BTOPOI
nakranuu (npui. 2).

3. OnpenenuTs cpeqHee YUCIO CaMOK B BBIBOJKE CTEPISAH, €CIH W3
5500 oco6eit 3500 okazanmce caMIjaMH.

4. OnpeAenuTh CPeIHIOI CKOPOCTh JABMKCHHS ropOyIu 3a 4 yaca, eciiu
3a IEepBBIA Yac OHA Mpoluia / KM, 32 BTOPOH, TpeTUH U 4eTBEPTHIA Yachl —
COOTBETCTBEHHO 6,5; 5,5 u 4,5 k™.

5. BBIUHCITUTD CpeHUI AuaMeTp sapa KICTKH 6 CYTOUYHBIX Mepereiu-
HBIX SIHII, €CIIM U3BECTEH JAMAMETp Kaxkjoro u3 mux (mm): 1,7; 2,3; 2,1; 1,8;
1,6; 2,0.

6. Onpenenuts cpenHuii 00BEM KHPOBBIX MIAPUKOB MOJIOKA, €CITH H3-
BECTHEI CIICTYIOIUE TaHHBIC:

00BEM KHPOBBIX IIa-

pHUKOB (X)), MKMS: 10,8 11,5 8,9 9,6 10,2 12,0
KOJIMYECTBO JKUPO-
BBIX IAPHUKOB (N;), WIT.: 12 9 13 16 7 3
Bapuant 13

1. OnpenenuTh CPETHIOK KUBYIO MACCY €BPOIEHCKOTO cOMa B BO3PACTE
TpexX JIET, €CIIU JKUBasi Macca 5 BBUIOBJIICHHBIX 0co0el coctaBmia (kr): 2,2;
2,5;2,8;1,9; 3,0.

2. Onpenenuts CpefHee COAEpIKaHUE JKUPA B MOJOKE 6 KOPOB TpeThei
naktanuu (mpui. 2).

3. Onpenenuts cpeaHee apu(PpMETHUESCKOE YHUCIO KOPOB, MPHUHECIIUX
nBoiinio, ecr u3 9000 KopoB craga 17 oTeNuInCh TBOMHIMU.

4. 3a xaxaplid U3 6 4acoB KapIr mpormiena K Mecty Hepecra 7, 5,4, 2,3 u
1,5 kM mytH cooTBeTcTBEHHO. OmpenenuTs CKOPOCTh ABMKCHHS Kapra Ha
HEpeCT.

51



5. IIpu oreHKe MSICHOM MPOTYKTHBHOCTH CBHUHEH OINPENeIsIN IUIOMaab
«MBIIIEYHOTO TJIa3Ka» B MOJYTYIIaX. BBYMCINTG CPEIHIOI IUIONIAJb
«MBIIIEYHOTO IJ1a3Kay, €CJIM U3BECTHBI CIEAYIOIINE JaHHbIC:

IUIONIA/Ib «MBILIEYHO-
ro riaskay», cM2 21 28 31 32 27 24

KOJIMYECTBO MOJYTYIL,

LIT.: 5 9 8 7 3 3

6. Onpenenuts cpegHuii 00beM 9 UKPHHOK OKYHS, €CIIH W3BECTHO, YTO
UKPHHKU MMelu cienyromuii oovem (Mm9): 3,1; 2,2; 3,9; 2,5; 3,0; 3,3; 2,7;
2,1; 3,6.

Bapmuant 14

1. OnpenenuTh CPEIHION KUBYIO MacCy HOBOPOXKICHHBIX TEJNAT, CCIIU
KuBast Macca 9 HOBOPOXKACHHBIX TeISIT cocTaBisuia (kr): 33, 29, 28, 25, 34,
26, 37, 30, 32.

2. OnpeneuTh CPEIHIOK KHUBYIO MacCy 0EIoro amypa, eciii B IEpPBOM
BeJpe okazanock 6 ocobeit co cpemHei )UBOW Maccoil 5,2 Kr; Bo BTOpOM
Beape — 11 ocobeit co cpemHeit )KuBOM Maccoit 3,5 Kr; B TpEThbeM Beape —
9 ocobeti co cpenHeit KUBOI Maccoi 4 KT.

3. Onpenenuts cpegHee apuUPMETHIESCKOEC YHUCIO OBEI[ POMAHOBCKOM
MTOPOIBI, IPUHECIINX 0 4 STHEHKa 3a OKOT, eclH B oTape w3 750 oBelr Ta-
KHX KUBOTHBIX HACUUTAIH 42 TOJ.

4. OnpenenuTb CPEeTHIOI0 CKOPOCTh KOCSAKA TYHIIA, €CIIH 3a / 9acoB OH
mpeojofieN pacctostare, paBHoe 300 KM; mpu 3TOM 3a NepBbIe 4 yaca KOCAK
mpoiien 1o 35 kM, 3a naTelit yac — 70 KM, a 3a MeCTOM U CebMOMN Yachl —
1o 45 xm.

5. Paccuutarh CpeiHUil JUaMETp HKPHHOK pPydYbeBOW (openu, eciu
HUMEIOTCS CIICYIONINE JaHHbBIC:

JHAMETP UKPUHOK, MM: 3,8 4.4 3,3 6,5 52

KOJINYECTBO UKPUHOK, IIT.: 8 5 2 3 7

6. Paccuutath cpemHuit 00beM 6 KHPOBBIX IMIAPUKOB MOJOKA, CCIH H3-
BECTHO, YTO OHM UMEJH cieaytomuii oosem (MxmP): 5,1; 4,8; 4,5; 5,8; 6,4; 5,7.

Bapuant 15

1. OnpenenuTh CPEAHIOI OTHOCHTEIBHYIO TOJIIHHY Tejla CaMOK JIHH,
O0TOOpaHHBIX B MAaTOYHOE CTaj0, €CIIM OTHOCUTEIbHAS TOJIIIMHA Tena 8 ca-
Mok coctaBisiia (%): 17,2; 13,5; 14,1; 13,7; 15,0; 14,8; 14,2; 13,9.
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2. OnpenenuTs cpenHee colepkaHue kxupa B Moioke 10 kopoB BTOpoit
naKkTauuu (Ipui. 2).

3. Ompenenuth cpeHee apupMeTHIECKOe YHCIO HEMUTMEHTHPOBAHHBIX
sMOproHOB Kapma, eciu u3 22000 sSMOpHOHOB KapIia MUTMEHTHPOBAHHBIX —
19980.

4. Ilpu meperoHe Ha HOBOE MACTOMIIE OTapa OBEIl 3a 3 yaca MyTH Tpe-
ononena 16 kM, 3a mocnexyromue 3 yaca — 8§ KM M 3a HOCIETHHN 4ac —
6 kM. OmIpeienuTh CPeNHIO CKOPOCTh IBHKCHHUS OTapHL.

5. Beruuciute cpenHuil nuaMerp 7 HUKPUHOK IeIISIH, CJIM M3BECTCH
IraMeTp Kaxmon u3 Hux (Mm): 2,4; 1,7; 2,3; 2,1; 1,8; 1,6; 2,0.

6. OnpenennuTe cpeaHUd 00BEM HKPHHOK CEJbIH-YEPHOCHHHKH, €CIIH
W3BECTHBI CIICIYIOLINE TaHHbIE:

00beM HKPHHOK (Xi), MMS: 102 11 9 98 102 114

KOJIMYECTBO MKPUHOK (N;), mT.. 12 6 14 16 9 43

BapuanT 16

1. YcraHoButh cpeaHiolo kuByo Maccy 10 mopocsiT, eciii M3BECTHO,
4TO MX JKHBas Macca cocrassia (kr): 0,8; 1,4; 1,1; 1,3; 1,3; 1,0; 1,1; 1,2;
0,9; 1,0.

2. OrpenennTh CPEeIHIOI KMBYIO MAacCy €BpPOIEHCKOro coma, ecid B
IepBOoM KOHTelHepe okaszainock 10 ocobell co cpemHeld >KUBOW Maccoi
2,9 kT; BO BTOpOM KOHTeHHepe — 7 ocoOeil co cpemHei KHBOH Maccoit
3,5kr; B TperbeM KoHTeiHepe — 9 ocoleil co cpemHel KWBOM Maccoi
3,2 K.

3. Onpenenuts cpenHee apu@METHUSCKOE YMCIO KOPOB M3 CTaga B
1000 ro., uMeronMX BaHHOOOpa3Hyo (GOpMY BBIMEHH, €CIH KOJIMYECTBO
TaKUX J)KUBOTHBIX B CTaJie cocTaBmio 112 rou.

4. OnpenenuTs CPerHIOI CKOPOCTh MOJOKOOTAAYH Y KOPOBBI, €CIH 3a
5 MUHYT BbIJIOEHO 16 KI' MOJIOKa, B TOM 4YHMCIIE 32 TIEPBYI0 MUHYTY — 3,5 KT,
3a BTOPYIO M TPETHIO — 10 4 KT, a 33 YeTBEPTYIO M IATYI0O MHUHYTH — 2,5 1
2 KT MOJIOKA.

5. Beruncimute cpeHuit AuameTp supa KJIETKH CyTOYHBIX MepeneInHbIX
SIALL, €CIT N3BECTHBI CIIEYIOINE JaHHbIE:

JIUaMeTp SApa, MM: 2,1 15 1,4 2,0 1,6