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Kypc «OcHOBbI Hay4HBIX HCCIEIOBAHUNA B OTpPAciW» SABIAETCS OAHOW M3 OCHOBHBIX
npoQWIMPYIOIIMX ~ AUCHUIUIMH 1o  Hampamienuto  35.03.06  ArpoumkeHepusi  mporpaMmma
«[IpoexkTupoBanue, JKCIUTyaTalusi U CEePTUQPHUKAIUS BBHICOKOTEXHOJOTHYHON CEIbCKOXO03HCTBEHHON
TEXHHUKN

PaccmaTpuBaroTcs ycinoBusl IPUMEHEHHUSI MATEMAaTUYECKOM TEOPUH TUIAHUPOBAHUS IKCIIEPUMEHTA
B HAYYHBIX M WHXCHEPHBIX HCCIICIOBAHUSX U OCHOBHBIC TIOJIOKEHUSI MATEMAaTUIECKOTO MOJICITHPOBAHUS
CeJIbCKOXO03SCTBEHHBIX MpoleccoB. llpenacTaBieHbl alropuTMbl MOCTPOEHUS IJIAHOB AKCHEPUMEHTOB,
METO/]IbI CTATUCTHYECKOHN OLICHKH JJAHHBIX, MIOJTYYCHHBIX BXOJI€ DKCIIEPUMEHTA.

[IpuBeneHbl  OCHOBHBIE TOHSTHUS ~TEOPUHM  OKCHEPUMEHTA, 3aJaud  JAMCIIEPCHOHHOTO,
KOPPEJSIIUOHHOTO, PErPECCHOHHOTO aHajin3a W METOJbl MX pELICHHs, IJIAaHMpPOBaHWE U 00paboTka
PE3yJIbTaTOB MHOT'O(DAKTOPHOTO SKCIIEPUMEHTA.

Baxnast poip B M3YYCHHH 3TOTO Kypca OTBOJUTCS BBIMOJTHEHHIO KOHTPOJILHBIX PaboT, KOTOPHIE
0TOOpakaroT OCHOBHBIE 33]Ja4U JUCIUILINHBI

KontponbHble pabOTHl BBHIMONHAIOT CTYIEHTHl IEPBOTO Kypca CHEHUATUTETa, C IeNbI0
O3HAKOMJICHHUST W  TIOJy4YeHUS 3HAHUH OCHOBHBIX MOMEHTOB TMPU  BBIINOJHEHHUH  HAy4HO-
uccaeaoBarenbekux 3anad. [lonp3ysach IurepaTypoi, ykazaHHou B 3a7aHuu. OTBETHI HA MOCTaBJICHHBIC
BOIIPOCHl HEOOXOAMMO HWJUIIOCTPUPOBATH CXEMaMH, TIpaUyYeCKUM MaTepHalioM WIH AuarpaMMaMu,
KOTOPBIC TOJIKHBI OBITH BBIITOJTHEHBI aKKYPAaTHO U COOTBETCTBOBAThH TpeboBanusm ECKJI.

BeimonHeHHbIE KOHTPOJBHBIC 3aJaHMsl BBICBUIAIOTCS B YHHBEPCUTET [UIsI TPOBEPKU H
peuen3upoBanus. [IpoBepenHast pabota BMeCTe ¢ PELIEH3UEH BBICHUIAETCS CTYACHTY.

BapuanT BpiOMpaercs no nocJjeaHeil nundgpe HoMepa 3a4eTHOM KHUKKH.

BreimonHeHnHas crygeHToM paboTa JOJDKHA, CONEpKaTh OTBETHI HAa KaXIblii BOMPOC 3aJaHMUA,
COIPOBOXKAAEMBIE 110 TEKCTY (PYHKIIMOHAIbHBIMU, KHHEMATUYECKUMU WU MPUHIUIHAIBHBIME CXeMaMU
MEXaHW3MOB HWJIM MAIlIMH, YePTeXKaMH OTACIbHBIX pa0OYMX OpPraHOB WJIH COOPOYHBIX CIUHUIIL.
Odopmierre paboOT BBIMOIHACTCS CTPOTO B COOTBETCTBHH € MpuKazoM 242 ot 16 mexabps 2020 rona
«IIpaBmna odopmiieHuss paboT oOydarOMIMXCs ISl TEXHUYECKUX HampaBiieHHi». BapuanTt BeiOupaeTcs
nmo mocienHed unudpe 3a4eTHOW KHIDKKM (ecnu B Tpymne udpsel coBmagaroT oOpaTHTech K
MIpenoaBaTellto JUisl IepepacupeieeHUs).
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BBenenue

Ilenp kypca: ¢opMuUpOBaHHWE 3HAHUN 1O METOJaM AarpoOHOMHYECKHX
UCCIICJIOBAaHUM,  IUIAHMPOBAHUIO,  TEXHUKE  3aKIaJKM M TPOBEACHMUS
HKCIIEPUMEHTOB, YMEHUH M HAaBBIKOB CTaTHCTUYECKOM 0OpaOOTKH JaHHBIX
Hay4YHBIX MCCJICIOBAHUN U OLIEHKH PE3YyJIbTATOB ONBITOB, pa3pabOTKH Hay4dHO-
00OCHOBaHHBIX BBIBOJIOB U MPEJIOKEHUN HAyKe U IPOU3BOJICTBY.

OCHOBBI Hay4HBIX UCCIIEJOBAaHUM B arpPOHOMUH 3TO TAPMOHMYHOE COUETaHHUE
arpOHOMUYECKUX 3HAaHUM M METOAOB BapUAallMOHHOW CTAaTUCTHKH, T.€. CBOJ
MPUHIIMIIOB TJIAHUPOBAHUS, MOCTAHOBKM M TPOBEJIEHUS PA3IMYHBIX OIBITOB B
arpoOHOMUH, a TAaKXK€ METOJI0OB MaTeMaTH4YEeCKOW 0O0pabOTKH IKCIEPUMEHTATbHBIX
JaHHBIXB 3aBUCHMOCTH OT IJIaHa OTbITA.

JIro6oe HayyHOE MCCleI0BaHrE B 00JIaCTH arpOHOMHH UMEET CBOKO METOAUKY
U TpeOyeT TIIATEJIBHOTO €€ HCIIOJHEHHUS, TaK KaK MMEHHO OT AITOrO 3aBUCHUT
TOYHOCTb OTIBITA U JOCTOBEPHOCTH MOJTYYCHHBIX PE3yIbTaTOB.

JIaHHBIN MPAKTUKYM COCTOUT U3 ABYX PA3IEIOB:

1. OCHOBBI METOAMKHU arpOHOMHYECKHUX MCCIIEIOBAHUN

2. OCHOBBI CTaTUCTUYECKOTO aHAJIM3a PE3YyJIbTaTOB UCCIEI0BAHUI B arpOHOMHHU

[lepBblii pa3aen MO3BOJSET OCBOUTH OCHOBHBIE 3yieMeHThl MIIO, meromab
pa3MelIeHHUs] BapUaHTOB [0 JIEJsIHKaM, OTalbl M MpaBWwia IUIAHUPOBAHMS
AKCIIEPUMEHTa, MPUOOPECTH HAaBBIKM BBIOOpA M Pa3OMBKM y4acTKa MOJ OIBIT,
HAYYUTHCS OMPEACNATh HEOOXOAMMBIA O0BEM BBIOOPKH W ONTUMAJIBHOE YHCIIO
MOBTOPEHHI, COCTABIISATH CXEMY OIBITA U TNIAHUPOBATH HAOIIOCHUS U YUETHI.

Bo BTOpOM paszzgene cTyleHThl 3HAKOMSTCS ¢ OCHOBHBIMU CTaTUCTUYECKUMU
MOKa3aTeNsIMM,  XapaKTePU3YIOIIMMHU  KOJMYECTBEHHYIO U  KayeCTBEHHYIO
U3MEHYMBOCTb, WU OCBAaWBAIOT METOJbl MPOBEPKH THUIOTE3 MPU CPaBHEHHUH
BbIOOPOYHBIX COBOKYIHOCTEH U JJUCIIEPCUOHHOIO aHAJIM3A.

B pesynpraTe uW3y4deHHs OUCUUIUIMHBI CTYAEHTHl JOJDKHBI 00JaaaTh
cnenyrouumMu podeccruonanbubiMu kommereHmsamu (11K):

- TOTOBHOCTBIO M3Yy4aTh COBPEMEHHYIO MH(POPMAINIO, OTCYECTBEHHBINH U 3a-
pyOCXKHBIHN OIBIT IO TeMaTuke nuccienoBanuii (I1K-23);

- CIIOCOOHOCTBIO MPUMEHSITH COBPEMEHHBIE METO bl HAYYHBIX UCCIICOBAHNN B
arpoHOMUH COTJIACHO YTBEPKACHHBIM M1aHaM u Metoaukam (I1K-24);

- CIIOCOOHOCTHIO K 0000IIEHNIO M CTATUCTUYECKONW 00pabOTKE pe3ybTaTOB
OIBITOB, (hopmynupoBanuio BeiBo0B (ITK-26).

Kaxngas Tema compoBoXAaeTcs HMHIMBUIYaJbHBIMU 33JaHUSAMH IS
CaMOCTOSITEJIbHOTO BBITIOJIHEHUSI U KOHTPOJIBHBIMU BOMPOCAMHU ISl 3aKPEIUICHUS
MaTepuana.

W3ydyeHne  TEOpEeTHMUECKOro  MaTepualia W BBINOJIHEHHWE  3aJaHMi,
MPEJIOKEHHBIX B MPAKTUKYME, MO3BOJIST CTYACHTaM

3Hamp: OCHOBHBIC METOJBl HAy4YHBIX HCCIEAOBAHUNW B arpoHOMHUH, UX
CYUTHOCTh W TpeOOBaHMsA K HUM; STambl TUTAHUPOBAHMS SKCIIEPUMEHTA; MpaBUIa
COCTaBJICHUS MPOTPaMMbl HAOJIOJCHU U YIETOB, OCOOCHHOCTH ydeTa ypoKas C.-
X. KyJIbTYp B OIIBITE; HSMIUPHUYECKUE U TEOPETHUECKUE paclpeiesieHus,
CTaTUCTUYECKUE
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METO/bl MPOBEPKHU THUIIOTE3, CYIIHOCTh U OCHOBBI JHUCIEPCHOHHOIO aHAJIW3a U UX
IPUMEHEHUE B aTPOHOMUYECKUX UCCIIETOBaHUSIX.

yMmemp: TUIAHUPOBATH OCHOBHBIE 3JIEMEHTHl METOAUKH IIOJIEBOTO OIbITA U
00BEM BBIOOPKH, TOJIH30BATHCSI METOJIMYECKOM JIMTEPaTypod, COCTaBIATh U
00OCHOBBIBATh MPOTpaMMy MPOBEICHUS TOJEBBIX U JIAOOPATOPHBIX HAOTMIOACHUN U
AaHAJIM30B; COCTABJATh OTYET O NMPOBEICHUHM HAYYHO-HCCIEIOBATEIBCKON padOTHI;
OPUMEHATh CTATUCTUYECKHE METO/bl aHAJIM3a Pe3ylbTaTOB SKCIIEPUMEHTA; JENIaTh
BBIBOJIbl HA OCHOBAaHUU PACCUUTHIBAEMBIX KPUTEPHUEB.

énademyp: cCioco0aMu MoOKMcKa U 00pabOTKU HAyYHON MH(pOpPMaIMU; METOIUKON
[OJIEBOTO  ONBITa,  TEXHUKOM  3aKIaJKd  TOJEBOr0,  BEreTAllMOHHOTO,
JU3UMETPUYECKOTO MU J1a0OpaTOPHOTO OMNBITOB; METOJUKON KOJMYECTBEHHOTO WU
KayeCTBEHHOI'O aHaju3a MPOAYKLUUU PACTEHHEBOJCTBA, IIOYBEHHBIX O0Opa3loB;
METOJaMH CTAaTUCTHUYECKOH OOpaOOTKM pe3yslbTaToOB OIbITA B arpOHOMMH,
CITOCOOHOCTBIO K 000011IeHUI0, POPMYITUPOBKE BHIBOIOB.

[Ipu cocTtaBieHUM NpaKTUKyMa ObUIM 3aMMCTBOBAaHbI HEKOTOPBIE PUCYHKU H
3amaun u3 yueOnuka bB.A. JlocnmexoBa, 1985r. m ywebnoro mnocobus B.B.
I'myxoBuesa u ap., 2006 r.

BOABIIMHCTBO HMHAMBUAYAJIbHBIX 3aJaHUW ISl CAMOCTOSATEIBHOM paloTHhl,
pa3paboTaHbl Ha OCHOBE peanbHbIX ucciegoBanuil (bJl kadenpsl arpoHOMHM U
OMOTEXHOJIOTMH), C Y4YE€TOM TIOYB 3E€pHOTPaJACKOro pailoHa U  COPTOB,
PEKOMEHI0BaHHBIX JJIs1 BO3/ebIBaHusI B PocToBCKOM 0051aCTH.

JlanHoe mocoOMe MOXKET TMpPEeACTaBIATh HWHTEpEC Uil aclHUpPaHTOB U
CHELUAINCTOB CEJIBCKOrO X031 CTBA.
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I. OCHOBBI METOJJUKH ATPOHOMHUYECKHUX UCCJIEJOBAHUI

[IpakTuueckas pabora Ne 1
Tema: OnpeneJieHue OCHOBHBIX 3J1IEMEHTOB METOAUKHU IKCIIEPUMEHTA

Hean: u3yueHue OCHOBHBIX 3JIEMEHTOB METOJUKH 1ojeBoro onbita (MIIO) u
UX XapaKTepUCTHUK; MPUOOpETEeHHE HaBbIKa MOJI00pa ONTUMAIBHOTO COYETAHUS
ATUX DJIEMEHTOB MPU ONPEIETCHHBIX YCIOBUSIX IKCIIEPUMEHTA.
IIpoao/EKUTENBHOCTH PAadOThHI: 2 yaca

Obwue ceedenus

B Hay4HBIX MCCJIEIOBAHMAX HYXKHO CTPEMHTHCS K TOMY, YTOOBI OTHOCHUTEIbHAS
omubKa onbiTa (Sx%) OblIa HEGONBIION. DTO CIIEMAYET YUUTHIBATH HA IIEPBBIX

ATarax MOCTAaHOBKU OMbITA.

Metonuka nosieBoro ombita (MIIO) — 3TO COBOKYITHOCTH COTIJIACYIOIINX €€
AJIEMEHTOB, MPABWJILHOE COOTHOIICHHE KOTOPBIX IMO3BOJUT CHU3UTH OIIMOKY W,
TE€M CaMbIM MOBJIHAET HA TOYHOCTb OIIBITA.

OcnoBHbIMH 351eMeHTamMu MITO sBnsitoTCA:

1) 4ucIIO BAPHAHTOB,;

2) 4YHCII0 TIOBTOPHOCTEHA;

3) pasmep, hopMa 1 HaPABJICHUE JICIISHOK;

4) TOBTOpPEHUS U CIIOCOOBI MX Pa3MEIICHUS;

5) MeTo/bl pa3MeEIIeHHUs BAPUAHTOB 110 JCJITHKAM ITOBTOPEHUH;

6) MeTombl yuera ypoxas;

7) opraHu3aIus OnbiTa BO BPEMEHH.

PaccmoTpum nepBeie yetbipe asemenTa MIIO.

1. YUucao BapuaHToB. B Kaxa0oM WUCCIENOBAaHUM BBIACISIOT U3)YAeMmble
(bakTophl, KOTOPBIE TOIPA3IEISIOT Ha BapUAHTHI, U Heuzyuaemvie. ®AKTOP — ITO
crnocod BoO3JelcTBUS HAa O00BbEKT MCCJIAEN0BAHHUMA, T.€., TO, YTO B KOHKPETHOM
OTIBITE HOPMHUPYETCS WU J03UpyeTcs U d(PPEKTUBHOCTh YETO0 MOXKHO Y4YECTh U
BBIJICINTh. HEeKOHTpoiMpyeMble K€  YCJIOBHS  COCTAaBISIOT  CIydailHbIC
(neusyuaembie) (hakTopsl. IMEHHO OHM B COUETAHMM C JIPYTMMH OTKJIOHEHUSMHU
OTPENICIISIIOT BEJIMUYMHY OIIMOKU OIbITa, HOCSIT BEPOSTHOCTHBIN XapaKkTep.

BapuaHT — 3T0O OTJE/BHBIN 3JIEMEHT OMNbITA, HCTOYHUK HOBOU MH(OPMAIIUH.
Komupytorcs Bapuantsl apadckumu mudpamu 1, 2, 3 u T.1. UK KE B YCIOBHBIX
0003HaYCHHSIX — JJATHHCKOM OyKBO# |. BRIACHAIOT onbimusiil i cmanoapmubitl WA
koumponvuoiil (St, K) BapuaHThl.

OnbITHBI BapuaHT — TOT, KOTOPBIM MOJJIEKHUT H3YYEHUIO (OTIEIbHOE
pacTeHue, COpT, YCJIOBUE BO3JEIBIBAHUS, ArpOTEXHUYECKUM TPUEM WM HX
coueranue). X uncio — 3apaHee 3a/laHHasl BEJIMUMHA (3alJIAHUPOBAHHAS 110 CXEME
OTbITAa), ONpEAEseTCS COJEePKAHUEM U 3ajJayaMu  ONbITa, NECTPOTOU U
BBIPAaBHEHHOCTBIO y4yacTka. YKCJIO BapuaHTOB CYIIECTBEHHO BIHUSAET Ha OIIMOKY
OTbITa, TaKKakK, 4eM OOJIbIlIe€ BAPUAHTOB, TEM OOJIBIIIYIO TIJIONIAb OHU 3aHUMAIOT,
TeM OOJIBIIICOXBATHIBACTCS MECTPOTA ILIOAOPOIH.
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OnTuManbHOE YHMCIIO B cXxeMe omnbiTa — 12—16 BapuantoB u 60—64 neistHKH.
Cxema ompITa — 3TO MOCJIEAOBATEIbHBIM MEPEYEHb BCEX BApPUAHTOB OIMBITA
(mudpa-koa 1 Ha3BaHUE)

[Ipn yBenW4eHWM dYHCIa BApUAHTOB TPEOYIOTCS OOJee CIOKHBIE METOIBI
MIOCTAHOBKM oOmbITa (BBeAeHUE 2—3 KOHTPOJICH, KCHOJIB30BAHUE METOJa
PACHICTUVICHHBIX JIETITHOK, METO/Ma penieTku u ap.). [lpu ymeHblieHuu no 2—-3 —
HEOOXOMMO YBEIUYHUTh YHCIO TOBTOPHOCTEHM, YTOOBI MPaBUIBLHO OLIEHUTH
OIIMUOKY OMbITA MIPHU TOCTATOUYHOM YHCIIe HAOIIOICHUM.

KonTtpoab, cTraHgapr — OAWMH WIM HECKOJIBKO XOPOLIO H3YYEHHBIX
BAPUAHTOB, C KOTOPBHIMU CpPAaBHUBAIOT OMNbBITHBIC BAapUAHTHL. 3a cmaHoapm
MPUHUMAIOT pPalilOHUPOBAHHBIA COPT, ONTUMAJIBHBIA WIM OOLIECOPHUHATHINA
arporpueM " T.J., 32 KOHMPOIb WIW HY/l1e80l BAPUAHT — OTCYTCTBUE M3y4aeMOTO
(akTopa wiau n03a (akropa paBHas HYJIO, HAPUMEP, B OMBITE MO H3YYECHHIO
ya0OpeHUil B Ka4eCcTBE KOHTPOJIS UCIOIL3YIOT €CTECTBEHHBIM (DOH, T.€. BapUaHT
0e3 ynoOpeHuid.

2. lIoBTOpHOCTh. TOYHOCTH 3KCHIEPUMEHTA ONIPEACISICTCS H NOBMOPHOCHIbIO
ONnvIMA HA MEPPUMOPUU U 80 8PEMEHU.

IMoBTOpHOCTL Ha TeppuTopuu (0003HAYarOT OYKBOW N) — YHCIO
AKCIIEPUMEHTANILHBIX €IUHHUIL (IETSTHOK, COCYJOB) KaXKJIOTO BapuaHTa WKW YHUCIIO
OJIHOMMEHHBIX BapUAHTOB B ombITe. [103BOJIsIET OXBATHIBATh MECTPOTY 3EMEIBLHOTO
y4acTKa W TMOJydaTh Oojiee TOYHBIE CPEAHHE JaHHBIC, YCTAaHABIMBATh JOJIIO
BIIMSIHUSL CITydatHOTO (hakTopa, U, CIEA0BATEIbHO, BETUYMHY OIIMOKH OIbITA.

[Ipy yBenuueHWH 4YuUcCIa TOBTOPHOCTEM CHIDKAETCS OIIMOKAa OIMbITA.
OnTuManpHOE YHCIIO0 TOBTOPHOCTEH — 4—6-KpaTHOE, a Ha HEBBIPABHCHHBIX I1O
IJIOIOPOAMIO yYacTKaX M IPU MaJjiod IUIomaau AeNsHKA (2—6 M2) — OOJIbIIIE.
VYBenuueHue yuciia MTOBTOPHOCTEHM Jydllle, Y€M YBEJIUYCHHE TUIOMIAAN JEISHKU
Py HEU3MEHHOM YHCJIE MOBTOpPHOCTEH. MHOro(haKTOpHBIE OMBITHI C OOJBIIUM
YUCJIOM BapHAHTOB 3aKJIAJIBIBAIOT B 2-3 TIOBTOPHOCTH METOJOM OJIOKOB.
be3nosmoprnocmuvle mOCEBbl IONYCTHMBI TOJILKO B Milaamux nutomMHukax (Fi,
KOJUIEKIIHOHHOM ) CEJIEKIIMOHHBIX OTIBITOB, JEMOHCTPALIMOHHBIX,
PEKOTHOCIIMPOBOYHBIX (YPABHUTEIBHBIX ) U MPEABAPUTEIIBHBIX OIBITAX.

IToBTOPHOCTH BO BpeMEHH — STO YHCIIO JIET UCIBITAHUN COPTOB, THOPUIOB
WU arponpueMoB. DKCHEPUMEHT HEOOXOAMMO IMOBTOPSATH IO ToJaM, TaK Kak
pe3yabTaThl JI0OOT0 MOJIEBOTO OMBITa CUIILHO 3aBUCST OT TOTOAHBIX YCJIOBHUI. DTO
MOBBIIIAET JOCTOBEPHOCTh U JAET BO3MOXXHOCTH MOJYYUTDH JIOMOTHUTEIBHYIO UH-
dbopmarro 00 3pHEKTUBHOCTH U3y4aeMbIX NTPUEMOB B OTJCIbHBIE TOJbI, & TAKXKE
3 PEKTUBHOCTH TOCJIEACUCTBUS, OCOOCHHO B OIBITaX C YAOOPEHUSIMU B Pa3HbIX
METEOYCIIOBUSIX.

Pa3me OpMa M HampaBJieHMe JedasHoK. Jleasstnka — 93710
OKCIIEpUMEHTANIbHAS CAMHUIA, WMEIOIIasi OmpenesieHHble pasmep u Qopmy, W,
NpeaHa3HaueHHas JJisi pa3MElIeHus OTIeNbHOro BapuaHTta. [lmomanps aensiHKu
MOXET BapbUPOBaATh MO PA3HBIM MPUYMHAM U TE€M CaMbIM BJIMSATH Ha TOYHOCTH
ombiTa. Uem Kpyn- Hee pacTeHue, TeM OOJbIIle MUHUMAJIbHAS TUIOMAhL JEISTHKA
(cpaBHUTB: THIKBA, TIpoco). Ho ecnum mmomane AenstHKA OOJbINE TUIOMAAN, Ha
KOTOPOM MOXET pa3MECTUThCSI HYXKHOE YHWCIO PACTEHUM, TO €€ YBEIWYEHUE
O0ecrniosie3Ho. ONTUMANBHBIM JII1  TOYHOCTH OIBITA CYUTAETCS YBEIMYECHHE
nensakr 1o 100 M2, B nanmbHEHIeM




sbpdexT cHmwkaercs (HapylwaeTcs OPUHIMI — €IUHCTBEHHOTO  pasiinyus,
OJIHOPOJHOCTH TOJIs1) WJIM OCTAaeTCsl HEU3MEHHBbIM. [lo Ha3HAUYEHWIO Pa3IUYaIOT
onvlmHuyl0 (noceeuylo) W yuemuylo TUIOWAAb AENSIHKUA. Ha oOnbITHOM JensHke
NPOBOASAT BCE OMNEpalldd, MPEAyCMOTPEHHBIE METOJAUKONW OKCIEPUMEHTA!
00paboTKy TOYBBI, BHECEHHE YyIOOpCHMIA, TOCeB, yxoa W np. Ha yderHon —
HEMOCPEACTBEHHO MPOBOJIAT HAOIIOICHUS M YUUTHIBAIOT YPOKAHHOCTb.

Pa3mep nejisHKHU 3aBUCHUT OT:

a) Ha3HAYEHWd, 3a/1a4M ONbITA W HaJIW4Msl CeMsJH. B CeNeKIMOHHBIX
MUTOMHHUKaX ONTUMAaJIbHBIMU MPUHATHI AETSHKY Tuiommaneio 5 — 10 — 25 — 50 — 100
Mm% Jlomyctumo ymenbpinerue n0 0,2—1 M2, mpu ManoM KOIMYECTBE CeMsH. B
arpoTexHudeckux ombitax 50-200 M?, Ipu M3ydeHMH CIIOCOOOB 00pabOTKH — 710
1000 M

0) c.-X. KyapTypbl. HeoOXoaumMo yuuThIBaTH TYCTOTY CTOSIHHMSI PacTeHH,
MIUPUHY MEXAYPSAUN mpu moceBe. PekoMeHayeTcs: A MPOMAIIHbIX KYJIbTYp
oAb AeasSHKH paBHYI0 50—-100 M?, 1714 3epHOBBIX — 50—60 M?, 1bHA — 2025 M?
. OOuiee mpaBuiao: yeMm OOJbIlle paCTeHUM HAa €AUHUIIE IUIOMIAAN, TEM MEHBIIE
MOJKET OBITh pa3Mep JCISIHKY;

B) CTCIICHHM W XapaKTepa IMeCTPOThl MOYBEHHOTO MOKpoBa. Ha BhIpaBHEHHBIX
MO TUIOZOPOJIUIO y4JacTKaxX Jake MpU OONBIIMX pa3Mepax MEISTHOK — OoJbIias
TOYHOCTH OTBITA M, HAOOOPOT, HEOOXOIUMO HCIOJIB30BaTh MEHBIINE Pa3MEPHI C
OOJBIIMM YHUCJIOM [OBTOPHOCTEM Ha YydacTKaX C BBIPAXKEHHOW MECTPOTOM
MMOYBEHHOTO MMOKPOBA;

I) arpOTEXHUKHW W MEXaHW3allMU, UCMOJIb3yeMOMl il 00pabOTKM MOYBBI U
Be/eHuss onbiTa. [lpegen MUHUMANBHOW TIUIOMIAAM JIETISSTHKH  ONPEACIISIeTCS
BO3MOXXHOCTBIO HOpPMAaJbHO TMPOBOJUTH BCE AarpOTEXHUYECKHUE MEPOIPUSITHSI.
Cnenyer CTpeMHUThCS K MaKCHUMaJIbHOM MeXaHu3aluu omnbita. [lostomy B
CEJICKIIMOHHBIX TMUTOMHUKAX YacTO NPUMEHSIOT MaJoTa0apUTHYIO TEXHHUKY, a
IMIMPUHY JCJITHKY BHIOUPAIOT TaK, YTOOBI OHA ObLJIa KpAaTHA 3aXBaTy CESIIKH (JKaTKH
KoMOaiiHa), Mpu- MEHseMON B TOM WJIM HUHOM MUTOMHHUKE;

1) BO3MOKHOCTH OJIHOBPEMEHHOU 00paboTKH Beex JeassHOK. CyliecTByeT
NPaBWJIO: BCE ONEPALIUU B OTBITE MPOBOIUTH OJJHOBPEMEHHO ISl BCEX BaPHAHTOB.
Takum 00pazom, pazMep JesiHku B 1ojieBoM orbiTe (I10) qomken ObITh
CPaBHUTEIIPHO HEOOJBIITUM, C IIUPUHON — KPATHOM 3aXBaTy OCHOBHBIX arperaTtoB
(cesuku, KyJIbTUBATOPHOM CIIETIKH, )KAaTKU KOMOaitHa).

[IpenmyinecTBa MAJIbIX ACISIHOK:

1) terde 0CTUYH TOYHOCTH OTIBITA;

2) y1oOCTBO B OLIEHKE MaTepHara,

3) MeHblIIIe 3aTpaT, CPEACTB U TPY/A.

KpynHbie AenssHKH JIydilieé HCTOJb30BaTh B MHOTOJIETHUX OIBITAaX, KOTJa
BO3HUKAET HEOOXOJIMMOCTh PACIICTICHUS JEISHOK I W3Y4YEHUS HOBBIX
dakTopoB. B mpoM3BOACTBEHHBIX YCIOBUSAX IUIOMAAM WHOTHa nocturatot 100-
3000 M2, cTporue npaBuiIa IPH TOM HE YCTAHOBIICHBI.

OmnpITHAs JEIsTHKA BKIIIOYAET HE TOJIBKO YUETHYIO IUIOMIAb, HO B 3aUUmHble
nonocwvl (0OKOBBIE WK MPOJ0JIbHBIE U KOHIIEBBIC).

bokoBble 3alIMTHBIE MOJOCHI PACIOJOXKEHbl BAOJL JJIUHHBIX CTOPOH
JEJSIHKY, YTOObI UCKIIIOYUTh BIMSHUE COCEIHUX BapUAHTOB (OCOOEHHO B OMbBITAX
C
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yaoOpeHusiMu,  crocobamMu  oOpaOOTKM  TMOYBBI,  MPEeIIIeCTBEHHUKAMH,
opomenuem). Illmpuna Ttakux momoc — 0,5-1,5 (uHorma g0 2-4) M, B
coproucnbiTanusx (CH)

— 3TO He3acessHHbIC TOPOKKU — 20-40 cMm.

KonueBblie (1000BbI€) 3alUTHBIE MOJIOCHI CIYKAT ISl MPEIOXPAHEHUS OT
CIIy4ailHBIX MOBPEXICHUMN U AJid B3sATUS Mpoo Ha aHanu3. [llupuHa ux — He MeHee
2 M (CHU —mno 1 M ¢ kaxaoro KoHua aeiasHkm). [lo nepumeTpy y4acTOK OKaiMIISIIOT
3allIUTHBIMU TI0JIOCAMH IIUPUHOW — HE MEHEe 5 M. DTO TaK Ha3bIBaEMbI 00CEB U
pa3BOpOTHBIE MOJIOCKHL. [lociaeaHue HEOOXOAUMBI C OOOMX KOHIIOB JACJISIHKUA JJIS
MEXaHU3UPOBAHHON 00pabOTKU (Pa3BOPOTA TEXHHUKH).

®opma fedsIHKM — 3TO COOTHOIICHWE IIUPUHBI K JJUHE JCJISTHKH.
Paznuyaror KBaJpaTHYIO, TJi€ COOTHOIICHHE IIMPHUHBI K JJIMHE cocTaBisier 1:1
(10x10, 5x5 u 1.1.), npssMoyroabHyio (6ombie 1:1, Ho mensIe 1:10, 5x20, 2x10) u
YIJIMHEHHYIO — cooTHoieHue 6ompiie, yem 1:10 (3x40, 5x80) dopMy nensHKH.
VYcTaHOBJIEHO, YTO Y3KHE JJIMHHBIE JCISHKU 0OJiee TOJIHO OXBATHIBAIOT MECTPOTY
3€MEJIbBHOIO0 y4yacTKa W O0ECHEYMBAIOT JIYYIIYI0 CPaBHUMOCTH OMBITHBIX
BapuantoB (1:10, 1:15). [anpHeiinee yBeTWYEHHUE COOTHOIICHUM CTOPOH
Helenecooopa3Ho, KpoMe JEISTHOK, PacloOKeHHBIX Ha CckioHax, B CH, ombiTax
CO CpOKamu, crioco0aMu ¥ HOpMaMH moceBa. HelocTaToK yAJIMHEHHBIX JACJISTHOK —
OosblIoON TepuMeTp TpeOyeTr OobIIeH IUIOMAaM JJisl 3allUTHBIX MOJIOC H
YCTpaHEHHs KpaeBbIX 3 (PEKTOB.

HawnlGosiee onTuManbHBIM SBISETCS cooTHOIIeHwe ctopon 1:5, 1:10, T.e.,
MIPSMOYTOJIBHBIE JCIIHKU. boiiee BHITSHYTHIC ACISHKU 3(P(EKTHUBHBI B CIOKHBIX
cxeMax, TMpu OoybIIMX pa3Mepax JensHOK. KaapatHas Qopma AeNsTHKH
MPEANOYTUTEIbHA B OMIBITaX, ]I BO3MOXKHO CUJIBHOE BIUSIHUE BAPUAHTOB JAPYT HA
apyra (CMEXHBIX), HampuMep, MPU H3YYECHUU XUMHUUYECKHX CPEACTB OOpBOBI C
OOJIE3HSIMU M BPEAUTEISIMU, TIPH BHECEHUHU SIOXMMHKATOB B BHJIE€ PAaCTBOPOB U
MOPOIIKOB. B MpOTHBHOM cllydae, HEOOXOAUMBI OOKOBBIC 3aIIUTKH OOJBIITHX
pa3mepoB. OgHako Tpu 000 GopMe ACISIHKH credyem NOMHUMb, YTO IHAPHUHA
JICJISTHKY — KpaTHa 3aXBaTy arperara.

OnBITHBIN YY9aCTOK JIYYIII€ BCETO BHIOMPATh KBAPATHON MM OJIM3KON K HEMY
dbopMbI, TaKk Kak NpH JIIOOOM CHCTEME pAcHOJIOKEHHS] Ha TaKOM Yy4YacTKe
paccTosiHUE MEXAYy BapraHTaMU OyJeT MEHbIIIE U CPABHUMOCTb JIyUIIIe.

HanpaBienue aeJsiHOK 3aBUCUT OT TIECTPOTHI ILIOJOPOAMS ydacTka,
penbeda, MECTOHAXOXKICHHUS y4acTKa, TEXHUYECKUX YCJIOBUH U, B I1I€JIOM, BJIMSET
Ha JJOCTOBEPHOCTH OIIBITA.

Ha mwuesvipagnennom no ninodopoouro yuacmke TPABUIBHOE CpPaBHEHHE
BApUAHTOB — €CIIM JUIMHHAs CTOpOHAa JENSHKH pAclojaraercss B TOM IKe
HaMpaBJICHUH, BKAKOM MEHACTCS II0A0POArEe MouBkI (pucyHok 1.1).

Pucynok 1.1 — HanpaBnenue neisiHOK B onbITe (M3MEHEHUE TI010POIUS —
pa3JinyHas TYCTOTa JTUHUMN)
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Ha cknonax nnuHHAs CTOpOHA JEISHKH PacIioyiaraeTcsi BIOJb CKIOHA (PUCY-
HOK 1.2)

Pucynok 1.2 — HampaBrieHue A€TSHOK B OIBITE HA CKIOHE

Eciy onbITHBINA y4aCTOK 02panuien 1eCHbIMU NOA0CAMU, TO AEISHKH JTOJIKHBI
pacmonaratecsi He Ommke 10-30 M oT necomonockl M JJIMHHOM CTOPOHOM
NEPHEHANKYJIAPHO K Hel (pucyHok 1.3).

JlecHas moioca JlenstHK®

Pucynok 1.3 — HanpaBieHue A€IsSHOK B OIBITE Ha Y4aCcTKE, OTPaHUYEHHOM
JIECHOU I10JIOCOU

Ecau mimogopoaue moyBsl paBHOMEPHO Ha y4acTKe, TO HaIpaBJeHUE JCIISTHOK
3aBUCHUT TOJIBKO OT TEXHUYECKHUX YCIOBHUM.

4. loBTOpeHuss U cnoco0bl ux pasMenienusi. [loBropenne — 3T0 YHCIIO
JIEISTHOK C TTOJTHBIM HAaOOpOM BCEX BAPHUAHTOB, OOBEAMHEHHBIX TEPPUTOPHUATHLHO B
ONHYy Tpymmy. Pa3znuyus B YCIOBHSX IIOJEBOTO OMbBITa BHYTPU TOBTOPEHUMN
3HAYNTEIHLHO MCHBIIE, YEM MEKITY ITOBTOPEHUSMH.

OOBIYHO TIOJIEBBIC OIBITHI PACIIONATAlOT Ha IUIOMIATXW YYaCTKa METOIOM
OpPraHWU30BAaHHBIX TOBTOPEHUU WIW OJOKOB, KOAUPYEMBIX PUMCKUMHU MH(PpaMu
(1, 1L, IV 1 1.4.). UX umcio, Kak MpaBUiio, paBHO YKCIY ITOBTOPHOCTEH.

Opranu3oBaHHOE TOBTOPEHHE — YacTh IUIOMIAAM OIBITHOTO Yy4YacTKa,
BKJIIOUAIOIIAs TIOJIHBIA Ha0Op BapWaHTOB CXeMbl ombiTa. OpraHu3oBaHHBIC
MTOBTOPEHUS pa3MENIaoT IBYMsI ClIOCOOaMM:

1) CILIOIIHON — BCE MOBTOPCHHS O0BEAUHEHBI TEPPUTOPHUAILHO B OJUH WK
Oonee sipycoB. Mcnonp3yeTcs Takol cnoco0 Ha BBIPABHEHHBIX I10 ILIOAOPOIHIO
yuyacTkax (pucyHok 1.4);

| L [l Y | |

11 vV v

Pucynok 1.4 — Pa3mernienre nMoBTOPEHUN CIUIONTHBIM CITIOCOOOM B OJIVH,
JBa Y1 YETBIPE sIpyca

2) pa30pOCaHHBI — TMOBTOPEHUSA IO OJHOMY MM II0 HECKOJBKO
pPacnoJIOKEHbl B Pa3HbIX YACTAX MMOJISI WIM Ha PA3HBIX MOJMSAX. UMCIO ONMBITHBIX
Y4acTKOB, IMPHU 3TOM, COOTBETCTBYET 4HMCIy NoBTopeHuil. K Takomy crocoOy
NpUOEraloT BRIHYXKIECHHO: IPU OTCYTCTBUU B OJIHOM MECTE JIOCTATOYHOM IIJIOLIAAH



11

ydyacTKa, NpH HEBBIPABHEHHOM penbede, WM YMBIIUIEHHO: B OMNBITaX IO
U3YYEHUIO SPO3UH TOUYBbI, OILICHKE HOBBIX TPUEMOB U COPTOB B Pa3HbBIX MOYBEHHBIX
YCIIOBUSX, B PUCOBBIXYEKaxX (puCyHOK 1.5).

AV

Pucynok 1.5 — Pa3menieHne NOBTOpEHHM pa30pPOCaHHBIM CIOCOOOM

OpraHu3oBaHHBIEC TOBTOPEHUS MTO3BOJISIOT KOHTPOJIUPOBATH OOJIBIITYIO YaCTh
TEPPUTOPHUATIBHON U3MEHUYUBOCTU OMBITHOTO Y4acTKa, YMEHbIIIATh U YCTPAHSTh
BJIMSHUE €€ Ha OIITHOKY B MPOIECCE MAaTEMAaTHUYECKOM 00pabOTKU JaHHBIX.

CnemyeT CTpeMHUThCS K B3aMMHOOPTOTOHAJBLHOM OpraHU3allud IOJIEBOTO
OMbITa, KOT/Ia B KaXXJIOM €ro MOBTOPEHUHU MPEACTABICHBI BCE BAPUAHTHI CXEMBI.
Takue onbIThl ynoOHee 00padaThIBaTh CTATUCTUYECKUMH METOJAMHU U PE3yJbTaT
noJiy4aercst 00Jiee TOUHBIM.

3aoanue. Wcnonb3yss TEOpPETHUECKHMN Marepuasn, OIMNHUCAHHBIA  BBIIIE,
ONPEEIIUTh OCHOBHBIE 3JIEMEHTHI OMBITA MO 33JaHHBIM YCIIOBHUSIM C BBIYMCIIEHUEM
TUTOIIAN YYacTKa.

Tlopsaodox evinonnenus pabomsi

1) mony4MTh 3aJaHUC Y MPENOIaBaTEIs;

2) O3HAKOMHTHCS C YCIIOBHEM 3aJaHHMs M KpPaTKO 3alucaTh JaHHBIC B
TETpab;

3) ompeneauTh YUCIO BAPUAHTOB B JAHHOM OIIBITE;

4) yCTaHOBUTH ONTHMAIIBHOE YHCJIO TOBTOPEHHIA;

5) BBIUKCIHTH OOIIEE KOJIUYECTBO ACISHOK;

6) cormacuo MIIO, Ha3HAYEHHUIO OMBITA, COMYTCTBYIOIIUM YCIOBHIM II00-
OpaTh oNTHUMabHBIC pa3Mephl, GOPMY 1 HaIPABJICHUE ACIISTHOK;

7) paccuuTaTh YYETHYIO U ONBITHYIO IJIOIIA/b ACISHKH C y4eTOM OOKOBBIX H
KOHIIEBBIX 3aIMTHBIX MOJI0c. OnpeaenuTh IIomaab Mo Pa3BOPOTHHIE 3aITUTHBIC
ITOJIOCHI B 00CEB;

8) paccuuTath OOIIYIO IJIOMIAb OTIBITHOTO YYacTKa;

9) HOCTPOMTH CXEMATHYCCKUH IIJIaH PACIOJIOKCHUS BapUAHTOB B OIBITE C
yKa3aHUEM pa3MEpOB JICNSHOK, 3alllUTHBIX TIOJOC, ONBITHOTO  Y4YacTKa,
HaIpaBJICHUS JUIMHHBIX CTOPOH JEISHKHY;

10) mox pUCYHKOM yKa3aTh OOIIYIO IIOIIAb yU4acTKa, BHIPAKECHHYIO B TeKTapax.

Hnousuoyanvrvle 3a0anus 0 camocmosamenbHou pabomoi

Ne 1. Onpenenuts ocHoBHBIE AneMeHTbl MIIO (4ucino BapuaHTOB, AENSHOK,
MOBTOPHOCTEH, MOBTOPEHUH, POpMy, HampaBieHWE U TUIOLIAAb JIETSHOK)
IPpY U3yUYEHUHU BIIMSHUS a30Ta HA ypoxal sipoBOro s’uMeHst copTa JIleoH.



No
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J1J1st SKCTIepUMEHTa UCTIOJIB30BaANH 4 JT03bI ICHCTBYIOIIETO BellecTBa (Kr/ra) —
Nso. Neo, Noo. N12o 1 ectectBennbiii doH. [lnomans onsiTHOrO yyactka — 1 ra
(100x100). IMectpora miomopoausi CHUXKAeTcs ¢ ceBepa Ha tor. [locTpouts
CXeMaTHUYCCKHUH TUIaH.

2. B npenaputensHoMm coptoucnbiTanuu (IICHU) o3umoit mnimenHunsr 22
M3ydyaeMbIX copTa W | cTaHgapT pachoyio)KeHbl B JBYX IOBTOPEHUSX.
3alIUTHBEIC MOJOCHI KOHIIEBBIE — 2 M, OOKOBEIC, He3acesHHbIe — 40 cwM,
pa3BopoTHhle — 5 M. Omnpenenutrh O0OIIEe YHUCIO JICJISIHOK, BBIOPAThH
onTUMaJIbHYI0 (GOpMYy M IUIOIIAJb JEJISHKU, BBIYMCIUTH IUIOMIAAL BCETO
OTBITHOTO y4yacTKa. [TocTpouTh cXxemMaTHuecKui IiaH.

3. B xonkypcHom coproucnsitannu (KCH) ropoxa 18 coptoB u 2 crangapra.

I[Tocee B 4 mnoBropeHusx. CoriacHO pPEKOMEHAYEMBIM IO METOAMNKE
yCIIOBUSIM, BBIOpATh ONTUMABHBIN pa3zmep, GopMy U HaIpaBieHUE ACISTHOK
ONPENEIIUTh MOCEBHYIO IUIOMAAb OTAECIBHON JCISIHKA C YYETOM 3allMTHBIX
MI0JIOC ¥ OOIIYIO BCETO OMBITHOTO yuacTka. [locTpouth cxemMaTudecKkui 1iaH.

4. Pazmectute 6 moBTOpeHuil mo 16 BapuantoB (14 coprooOpasuoB u 2

cTaHjapTa) B JBa spyca. Ilnomans aensHok — 50 M?, 3amuTHas KOHIEBas
noJsioca

— 2 M, 60okoBble — 40 cM, pa3BopoTHBIe — SM. OnpenenuTh pa3Mep ydacTka.
KynbTypa — 03umas tputukaie.

5. CocTaBUTh CXeMaTUUECKUM IIJIaH MOJIEBOI'0O OITbITA IO OIIPCACICHUIO BJIMAHUA

3pO3MM MOYBBI HA YPOKAWHOCTh KJeBepa Ha ckioHe. [[nmuuHa ckinona 300 M,
mupuHa — 100 M. Yucno onbiTHRIX BapuaHTOB — 4. OnpeaenuTbh OCHOBHBIE
anemeHTsl MIIO.

6. CoOCTaBUTb CXEMAaTHYECKMH IUIAH IIOJIEBOTO ONbITAa KOJUIEKIIMOHHOTO
nmuToMHUKa copro. KommdecTtBo ombITHRIX copTtoobOpasmoB — 100. ITloces
oecnoBTropHocTHbIM. Kaxknpii 10-i1 Bapuant — cranpapt. [ensitHka —
OJTHOPSIZIKOBAsI, IUIOMIAIh JCISHKH 5 M ° , MHpUHA MEKIYpsapsi — 70 cMm
(6okoBas 3anuTHas 1mojoca He Tpedyercs). OnpeneauTb OCHOBHBIC SJIEMEHTHI
MIIO.

7. PacnojoXuTh BapUaHThl arpoTEXHUYECKOTO ONbITa (8 H3ydyaeMbIX U 2
KOHTPOJIBHBIX) Ha y4YacTKe, K KOTOpPOMY NpWJIEraeT JecomnoJjoca.
IToBTopHOCT, 3- KpaTHasg. OmnpenenuTb OCHOBHbIE 3jieMeHThl MIIO u
paccuuTaTh OOIIYIO IUIONIAb YUacTKa.

8. PacmnoyioxuTh BapHaHThl arpoOTEXHUYECKOro ombiTa (6 u3yuyaembix U |
KOHTPOJBHBIH B 4-X TIOBTOPEHUSAX) [0 M3YYCHHUIO DPO3UH  TIOYBHI
pazopocanHbiM criocoboM. Omnpenenuth OCHOBHBIE djeMeHThl MIIO u
paccuuTaTh OONIYIO MIIONIAAb KaXI0T0 y4acTKa.
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ROHI’I’[pO]Zbele 60NnpocCyl

1. Uto Takoe MeTOIMKa MOJIEBOTO OIbITA?

2. YUto takoe ¢aktop?

3.[laTh moHsATHE BapuaHTY (ONBITHOMY, KOHTPOJIBHOMY, CTAaHAAPTY).

4. OT 4ero 3aBUCHUT YMCJIO BAPUAHTOB U KaK OHO BJIMSIET HA TOYHOCTD ONbITA?

5. UTo Takoe MOBTOPHOCTh HA TEPPUTOPUH, BO BpEeMEHU?

6. Uto moHMMArOT oA pazMepoM AenssHku? OT 4ero 3aBUCHUT IUIOIIA b ACTSHKH?
7. ®opma JeNsIHKY, UCII0JIb3yeMasi B arpOHOMHYECKHUX UCCIICOBAHUSX.

8. OT uero 3aBUCUT HaNPaBICHUE JICSTHKHU?

9. 3amuTHBIE TOJIOCH M UX 3HaueHHWe. Kakue 3aluTHBIE TOJIOCHI HE BXOIAT B
ONBITHYIO TJIOIIAAb ACIISTHKU?

10. Yo Takoe MOBTOpEHHUE, YeM OTIMYAETCS OT MOBTOpHOCTH? CrOCOOBI
pa3MenieHns OBTOPEHUM.

11. YTo 03HayaeT B3aMMHOOPTOIOHAJIbHASL OpPTraHU3aLMs ONbITa?

[Tpaktuueckas padora Ne 2
Tema: BolOop MeT010B pa3MellleHHs BADUAHTOB B MOJIEBOM ONBITE.
Ouenka ux 3¢pGeKTHBHOCTH

Hean: uzyyeHne MeTOA0B pa3MEIICHUS] BAPUAHTOB IO JEJISIHKAM OIbITa, UX
xapakTepucTuk. OCBOEHUE TEXHUKM pPEHIOMU3ALUH, CpPAaBHUTENbHAS OLIEHKA
3 PEKTUBHOCTH pa3MEIICHUS.

IIpoposkuTenbHOCTH PadoThI: 2 yaca.

Obuwue ceedenus

B 3aBucMMOCTM OT KOH(pUIypauuu M MHKpOpenbeda OINBITHOTO YYacTKa,
Ha3HAYEHUs W 33Ja4d  DKCIEPUMEHTAa UCIHOJB3YIOT PpAa3JIU4YHBIE METOJbI
pa3MenIeHns BapuaHTOB 110 ICJITHKaM B IOBTOPEHUM.

CyliecTBylOT TpH OCHOBHBIE Tpynmbl MeETOAOB: 1) craHgapTHble, 2)
CUCTEMAaTUYECKHE, 3) pEHIOMHU3UPOBAHHBIC.

CranaapTHble MeTOAbI — YacTOE pACIOJIOKEHHWE KOHTpOJd (CTaHaapTa)
yepe3 1-2 ONBITHBIX BapuaHTOB (simb, daxmuis, napuwiil) (pucyHok 2.1).

a)
st | 1 [ st | 2 | st | 3 | st | 4 | st | 5 | st|

6) | 1
st | 1] 2 | st | 3] 4 [st]| 1] 2 |st]| 3] 4] st]

a — AMO-MeTo/; O — JaKTUIIb-METOI
Pucynox 2.1 — Pacnionosxenre BapuaHTOB CTAaHIAPTHBIMU METOIAMHU
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HauunaeTcst n 3akaHYMBaeTCs pa3MellleHUe BApUaHTOB KOHTpoJieM. B ombiTax
¢ OOJIBIIMM KOJUYECTBOM BapUAHTOB COOTHOIICHHE CTAHJapTa U OIMBITHOTO Bapu-
aHTa MOXHO YBEJIUYUTH 10 1:4.

CrangapTHble METOABI OCHOBAaHbI Ha TOM, YTO IUIOJOPOAME OMBITHOTO
y4acTKa HM3MEHSETCA MOCTENEHHO, U MEXIY YypOKasMH OMDKAWIIMX JETISTHOK
HAO0JII0IaeTCsl KOPPENAIMOHHAs CBsi3b. [lmocamMu Takux METOJ0B pa3MEIICHHUS
MI0JIEBOTO OIbITA MOKHO Ha3BaTh MPOCTOTY M MPEANOJaraeMylo BO3MOKHOCTb
YCTPAHUTD BIUSHHUE MECTPOTHI III0IOPOIMS TTOUBBI.

Henocrarku: 1) 6ombIiias rpoMO3KOCTh U HEPALIMOHATBHOE HCHOJIb30BaHHE
3eMJIM, TaK KakK MOJ CTaHAapToM 3aHATO okojo 50 % mmomanu; 2) TpyIHO
CpaBHMBAaTh OMBITHbIE BapHAHThl JAJEKO PACIOJIOKEHHbIE Jpyr OT JApyra
(ocobeHHO TIpH OOJIBIIIOM YHUCJIE BapUaHTOB); 3) HE BCEraa HAOJIOMACTCS TeCHas
KOPPEJSIHUOHHAS CBSA3b MEXKAY YPOXKAsSIMHU PSIIOM PACIIONOKEHHBIX JACITSHOK.

Hcnonp3yloTcs TaKue METO/ABI Ha TEPBBIX dTamax oTOopa B CENEKIUH, MPH
HE/I0CTaTKE CEMSIH.

CucremaTru4ecKkue MeTO/bl — TAKOE PACIOJIOXKEHHUE OIBITA, KOI/Ia MOPSIOK
CJIEIOBaHMsI BApUAHTOB B Ka)XXJOM IIOBTOPEHUHU MOJUYMUHSAETCS OIpeAeICHHON
cucteme. CyliecTByeT MHOTO CIOCOOOB, HO Yallle MPUMEHSIOTCS Ba U3 HUX.

1. IlocrnedosamenvHoe Wi 00HOApYCHOE pacnonodxceHue. Hanbomnee npoctoi
cnoco0. ITocnenoBaTenbHOCTh YCTaHABIMBAETCS HA OCHOBAHMM OPraHU3alMOHHO-
TEXHUYECKUX MEpONpHUITHIL: ynoOcTBa 0OpaOOTKH TMOYBBI, IOCEBA, YOOPKH,
BHECEHMsSI yIOOpEeHui U T.1. (PUCYHOK 2.2).

! 1 1l \Y
(1]2[3]4]5]1]2[3]4]5[]1[2[3]4]5[1]2[34]5]

Pucynok 2.2 — PacnionoxeHue BapuaHTOB CUCTEMATUYECKUM METO0M
B OJIVH SIPYC

2. [llaxmamHoe pacnoyio’keHUe TperoaaraeT pa3MelleHue BapuaHToB B 2 U
0oJiee ApycoB, MPU 3TOM MOPSAOK CJIEJAOBAHMS BaAPUAHTOB CIABUTAETCS HA YHUCIIO,

paBHOE YaCTHOMY OT JICJICHUS: 00ujeco Koauuecmed 8apuanmos Ha 4ucio apycos
(4:2, 6:3) (pucyHok 2.3).

a) | I
1 | 2 | 3 | 4 [ 1 | 2 | 3 | 4
1 v 11
3 | 4 | v | 2 | 3 | 4 | 1 | 2
6) | T
1 [ 23456 1]2]37]4]5]6
11 v 11
3 4561234576/ 1]2
V \V4| V
56 | 1] 23456 1] 2]3] 4

a—B 2 spyca; 6 —B 3 apyca
Pucynok 2.3 — [llaxmaTHOE pacmoyiokeHrne BapuaHTOB
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Takoit  Merom wWMeeT TPEMMYIIECTBO  TEpel  MOCIeA0BaTEIbHBIM
pasMelieHHeM, TaK Kak JIydllle OXBaTbIBaeT pa3HoOoOpa3ue IMOYBEHHOTO
TJIOZ0POIHSL.

CucremMaTH4ecKne METOJbI TPOCTHl B MPUMEHEHUH, IO3TOMY HM YacTo
otnaroT npeanodrenne. OIHAKO CIeAyeT MPUMEHITh UX TOJIBKO Ha BBIPAaBHEHHBIX
10 TIJIOJIOPOJINIO U peibedy ydacTKax.

Henmocratku: 1) BO3MOXHBIE WM WHOTZA HETPEABHICHHBIC HCKAKCHHS
3pdeKTOB MO BapuaHTaM; 2) HEHAJCKHOCTh B CTATUCTUYCCKOW OIEHKE; 3)
OonpIasonmoOKa OIbITa.

Hcnone3yloTesi cucTeMaTH4ecKiue METOIbI B IEMOHCTPAIIMOHHBIX TOCEBAX.

PenpomusupoBanHble (randomize, aHrir. — IpHUIaBaTh CIIyIaliHBIN XapakTep)
MeTO/IbI — CITy4aiiHOE PACIOJI0KEHUE BAPUAHTOB B OBTOpEeHUU. OHU eATCA Ha:

1) Meron MOJHOW pEHJOMM3AIMA WM HEOPTraHM30BAaHHBIX IMOBTOPCHUI
(MIIP);

2) METOJi OPraHU30BaHHBIX (PEHIOMH3UpPOBaHHBIX) moBTOpeHui (MOII,
MPII) unu 61oxoB (MOB);

3) MeTo/ JIAaTHHCKOT'O KBajpaTa u npsmoyroiasauka (JIK, JIIT);

4) MeTO/ IpeKO-TaTHHCKOTO (TposiHckoro) kBaapaTa (MIJIK);

5) meTon paciuerieHHbIX JaenstHok (MP/T);

5) meTon cmemmBanus (MC);

6) meTon pemrerku (MP) u np.

[IpenmMyIiecTBa peHAOMU3HPOBAHHBIX METOJOB: a) TOJIHEE OXBATHIBAIOT
MECTPOTY MO4YB; 0) HCKIIOYAIOT OJHOHANPABICHHOE BIMSHHE HA PE3YJIbTATHI
OTIBITA; B) Pa3pylIalOT BO3MOXXHOCTh CHCTEMATHUYECKOTO M3MEHEHHS TUIOJAO0POIHS
BHYTPH IOBTOPEHUH; T) JalOT BO3MOXKHOCTH O0Jiee TOJHOIICHHO CTATUCTUYECKH
J0Ka3aTh CYMECTBEHHOCTh Pa3IUYMi 10 BapHaHTaM, TaK KaK CTAaTHCTUYCCKHUC
METOJIbI OCHOBAHBI Ha CITYYaifHOCTH.

D10 Hamboyee TMEePCIeKTUBHBIE METOJbI  PACIONOXKEHUS BapHAHTOB.
[IpumeHsIOTCS 3TM METOABl IIMPOKO 3a TpaHULE W B HAWIEW CTpaHe: B
MI'AVum. K. A. Tumupszera, BHUMCX Oro-Bocroka, BHUNYA, BU3P u ap.

TexHUKa peHAOMU3ALNH

1. Kpebuii — wnaubonmee mnpocToi crnocoO. Bapuantsl HyMmepylT Ha
OT/EJIbHBIX KapTOUKaX, KOTOPHIEC 3aTEM TIIATEIbHO MEPEMENINBAIOT U BHIHUMAIOT
10 OJHOM.

DTa MOCieI0BATENbHOCTh U ONpPEAENSIeT MOCIEA0BATEIbHOCT, BAPUAHTOB B
NOBTOpPEHUU. JJ1 KayK10T0 OBTOPEHUSI IPOBOJUTCS CBOSI PEHIOMU3ALIMSL.

2. Tabnuya cnyuatinvix uyucen (npwioxenue 1). Takas Tabnuia siBIseTCS
TEXHUYECKUM TIOCOOHEM TPH IJIAHUPOBAHUH CITyYaHOTO pa3MeEIeHUs] BApUAHTOB
B onbiTe. Kaxknoe uucino uz 10 (0-9), pacnonokeHHOE B JBa WM OAUH P,
BCTpPEYAeTCs] MPHUOIU3ZUTEHHO OJMHAKOBOE KOJMYECTBO pa3 Ha CTPAHUIE C
BepositHocThi0 0,1. B TO ke BpemMsi HET HHUKAKOM 3aKOHOMEPHOCTH B UX
PaCIOJIOKEHHH.

[IpaBuna monp30BaHMs TAOIUIEH: K IPUMEDPY, TPEOYETCS 3aJ0KUTh OMBIT U3
5-TH BapUaHTOB B 4-KpaTHOW moBTOpHOCTU. O003HauUMM BapuaHTthl 1, 2, 3,4, S u
OMpEeNeauM TMOCJIEOBATEILHOCTh pPAa3MEUIEHUsT Il  KaXJOro IOBTOPEHUS.
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[TpousBosibHO BBIOMpaeM TOUKy oTcuera (oT 1 10 5) B Tabnuiie U, IBUTasCh B JTIOOOM
HampaBJeHUM (BBEPX, BHU3, BJIEBO, BIPABO, 0 AMATOHAIN), BEIOMpAeM LUQPHI, TOKa
HE TOJIyYUM TOJHBIN yKa3aHHbIN Habop. JJomycTum, Toukoi oTcueTa ciayxutuudpa 3
B IIEPBOM CTPOKE YETBEPTOro CTOJOHA (CM. MPWIOXKEHWE 1), IBUraschb BHU3 IO
CTOJIOIY, TIOTYYUM CJEAYIONINI TOPSAAOK pa3MEIIeHuUs JIJIsl IEPBOTO MOBTOPEHUS 3, 5,
I, 2, 4. Ilocnennuii Homep BapuaHTa (4) NPOCTABIAETCS ABTOMATHYECKHU.
[ToBTOpstonmecs: nudpsl U MpeBbIIAIONIUE 5, MpommycKalTes. Takum ke o6pazom
pernomusupyroT Bapuantel s II, 1II w IV moBTopenuii. Pexomenayercs MeEHSTh
HAy4ajo OTCYeTa JJIs KaKJOro MOBTOPEHHS M HalpaBliCHUE ABW)KEHUSA MO TaOuIle
CIIy4ailHBIX YHCEIL.
3. I'omosvie pendomuszuposannvie cxemul. B mociennee BpemMs Moyb3yrorcs U
3apaHee COCTaBJICHHBIMHM CXEMaMHU PEHIOMHU3ALUY.
PaccMOTpuM  pas3nvuHble METOABl PEHIOMHU3AIMHN, HCHOJb3Ys TaOIHILY
CIIy4ailHBIX YHCEIL.
1) memod  neopeanuzosannvix nosmopenuti  (MOJHAS  PEHIOMH3AIINSA)
[IpocTenmmii U3 COBPEMEHHBIX METOJIOB, KOI/Ia BAPUAHTHI IO JEISHKAM pac-
MOJIAral0TCsl COBEPIIEHHO CIIy4ailHO, IJIaBHOE, 4TOOBI COONIOAalach KPaTHOCTb
TIOBTOPHOCTH KaXXKJI0T0 BapHaHTa (PUCYHOK 2.4).

314
4 13
2 |1

AN

N | W b

1 2
2 1
3 3
1 4

AN RN
W A~ BA~W

113 |2

bnok 1bnok 2
Pucynok 2.4 — CxeMa pa3menieHus 4-X BapuaHTOB B 4-X OBTOPEHUSX METOIOM
HEOPTaHU30BAHHBIX MTOBTOPEHUN U OJIOKOB

OtoT MeTon dpPeKTuBeH, KOTJa N3ydaeTcsi HeOOJbIIOE YUCIO BapUAHTOB (4-
6); IpU OJTHOPOJHOCTH MOYBEHHOTO IJIOIOPOMS; C MHOTOJIETHUMHU U TUIOJJOBBIMU
KyJIbTypaMH;,; C pPa3HOH TIOBTOPHOCTHIO BapHaHTOB; B BETCTAIMOHHBIX W
BETETAIMOHHO-TIOJICBBIX OIBITaX.

[Ipn yBemWyeHWW YHCIIa BAPUAHTOB B OIBITC YBEIMYMBACTCS pa3Indue B
IUTIOJOPOAVM TIOYBBI W CHIDKACTCS TOYHOCTH OIBITA, IIO3TOMY HEOOXOIMMO
WCIIOJIh30BATh APYTHE METObI, HATPUMED:

2) MemoO  peHOOMUUPOBAHHBIX _ (OP2AHU30BAHHbLIX) NOSMOPEHUll.  JTO
HauOosiee pacrpoctpaneHHblii MeToa. OCHOBHOE ycioBue: (opma MOBTOPECHUS
JI0JKHA OBITH OJIM3Ka K KBa/IpaTy, a MO4YBa BHYTPU MOBTOPEHUS — 110 BO3MOKHOCTH
OJIHOPOJIHA TIO TUIOAOPOaAUI0. J[eNsTHKM MOKHO pacmojaraTh B 1, 2 u 6oiiee apycos.
Jlommyckaetcst pa3OpocaHHBIM CIOCOO PACMOJIOKEHUSI TOBTOPEHUU B CiIydae
HEBBIPABHEHHOCTH 3€MEILHOTO yJacTKa.

Yucno BapuaHTOB He cieayer Oparb Oosiee 15-20. Uepes kaxnabie 5-10
BApUAHTOB 11€71€CO00pa3HO MMETh CTaHIapT (KOHTPOJb). [Ipu MIMHHBIX cxemax
BO3MOXKHO OOBEAMHEHNE BAPUAHTOB B OJJHOPOJIHBIC TPYMIBI BHYTPH TTOBTOPESHUIA
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(mo MOp(OIOTHYECKUM U APYTHM MPHU3HAKAM), CTAHIAPT B KAXKIOH TPYIIIE MOXKET
ObITb CBOM. Penpomm3anus MpoOW3BOMUTCS KaK BHYTPU TPYHIBI, TaK U MEXKIY
rpymnmamMu (pUCyHOK 2.5).

J I nr iv

¢ St S St
316 |4 |7 Z 1712 |5 fl|l@ 7 5|12 |7}3 I EAER AR 7l
S SE 3¢ St
gla|ls|l&)|r |57 |712|7)4|l2|7|3|7]|9|8]|5]|6]|7
il v
i [ | | | I : |, I
3 spynna 2 spynna 7 spynna
St S St i
19| fr8 |15 20'!6 17 V0|14 ul7 /3|9 r2lajl4 | r 17|56 )2
T ¥ T t
I gpynna f 2pynna 2 gpynna
St e | St o SE) T
ISII7 20|46 19118 2 | 4 7 S| | A2 32 )| 8 falf?. 19 |7
T v ;]
Z gpynna 3 2pynna T Bhynna
pS( 7 Se & s\ n
1o \\r7 |13 | 7 |12 4|9 |8 |7 |7g |5 |rs |18 |20} 5 | 5| & I 2|47
t +
1 goynna 3 gpynna 2 spynmd
14 Se Se 1
512|117 )6 ‘4 Z |5 |20 !7[_!6 ICARES LR R QJ r2lr2| 1| & |10

Fs 14 §/74 IV

r|lz2)y3lls|s|ael2|5|2| 5|7 |2|7r |4 )7]|2]|5|F|%

a — 5 BapuaHTOB B OJIUH sIpyC; O — 9 BapuaHTOB B JIBa sipyca; B KAXKIOM
MOBTOPEHUHU CTaHIAPTPA3MEIACTCS Ha ABYX JIeNIIHKax; B — 20 BApUaHTOB B
YEeThIpE sIpyca; B KaXKJIOM IMOBTOPEHUU 10 TPU TPYIIILI; T — 5 BApUAHTOB B OJIUH
SApyC; B IEPBOM NOBTOPEHUHU BAPUAHTHI Pa3MEIICHbl CUCTEMATHUECKU
Pucynok 2.5 — CxeMbl pa3MeleHUsl BAPUAHTOB B YETHIPEX PEHAOMU3UPOBAHHBIX
MOBTOPEHUAX

3)_memoo namunckoeo keadpama. OCHOBHOE YCIIOBUE: YUCIO BapUaHTOB
paBHO 4KcCIly MOBTOpeHuit (4x4, 5x5, 6x6 u T.1.)

[IpenMymiecTBa:  3TOT  METOA  IO3BOJIIET  YCTPAHUTh  BIIMSHHE
CHUCTEMATUYECKOI0 U3MEHEHUS IIJIOJNOPOANS MOUYBBI HA YYACTKE IO JBYM B3aHMHO
IIEPIICH IUKYJISIPHBIM HAIPABICHUSM.

Henocrarok: TpeboBaHNe paBEeHCTBA BApUAHTOB U MOBTOPEHUI. Tak Kak mpH
00JIBIIIOM YKCIIE BAPUAHTOB OIBIT OyET CIUIIKOM I'POMO3JIKHM, TO MaKCUMaJIbHas
CXeMa peKOMeHAyeTcsl 7X7, MpU MAJIOM K€ YHCIIE BapUAHTOB — HEIOCTATOYHOE
YUCJIO HAOMIOAEHUN YBEIMYUT OUIMOKY OIbITa, CJIEAOBATENIbHO, HEXEIaTeIbHO
3aKJIaJpIBaTh KBapaThl MEHbLIE, YeM 4x4.
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OCHOBHOE TPaBUJIO: B JIFOOOM psly W CTOJIOIE KBaJpaTa JOKEH OBbITh TOJHBIN
Ha0op BapuaHTOB (PUCYHOK 2.6).

I 1wV v
Il |4 |1 |3 |5 |2
12 |5 (4 |3 |1
i1 {3 |5 |2 |4
V|5 |2 |1 |4 |3
V|3 |4 |2 1|5

Pucynok 2.6 — Cxema pa3melieHus BApUaHTOB
METOJIOM JIATUHCKOTO KBajpara S5x5

[Ipyu BockMU U OoJyiee BapHAHTOB IIeJIeCOOOpa3HEe MHCIOIb30BATh METOT
JIAMUHCKO20 NPAMOY20IbHUKA.

OCHOBHOE YCIIOBHE: YHMCJIO BapUaHTOB KpaTHO 4HciIy noBTopeHui. [Ipm 3-x
MOBTOPEHUSIX — 6, 9, 12 u T.4. BapuaHTOB, nipu 4-x — &, 12, 16 u 1.1. YacTHOE OT
JI€JICHUS YKCJia BAPUAHTOB HA YMCJIO MOBTOPEHUN JIAE€T YHUCIIO ACISHOK, HA KOTO-
poe He0OXOAMMO PACIIECUTh CTOJIOCH I Psil JAaTHHCKOTO KBajipaTa. Hampumep,
MPU U3YYCHUU 8-MU BAPUAHTOB B YETHIPEXKPATHOM MOBTOPEHUU KAXIBIM CTOJOEI]
JATUHCKOTO KBajJipaTta 4x4 HyxXHO pa3faenuTh Ha 2 mojocel (8 : 4 = 2). B
pe3ysibTaTe, IOJy4aeTcsl CXeMa JIATUHCKOrO  NpsIMOyroJibHUKa — 4x4x2,
MPOM3BEICHUE ITUXITU(P JaeT 00IIee KOJIMISCTBO ASISHOK (PUCYHOK 2.7).

| 183 51 6 4 27 IIpaBwio__peHAOMH3ALMH _B
JATHUHCKOM __ __ _ ] IIPAMOYTOJILHUKE.
i 147 {2 {6 {5 3 {1 |8 KOKIBIA P U CTOJOCI] JOJKHBI
MMETh TIOJIHBIM HaOOp BapHaHTOB,
i 12 {5 {3 {7 {1 (8 (4 |6 HC TIOBTOPSACH.

IvVi6 1 /8 (4 /7 {2 5 3

I I Il v

Pucynok 2.7 — Cxema pa3menieHus 8-Myu BApHUaHTOB
METOJOM JIATUHCKOTO NPSIMOYTOJIbHUKA 4X4X2

Takoe pa3meleHue, Tak k€ KaKk U METOJ JIATUHCKOTO KBajpaTa, MO3BOJISIET
CHU3WUTHh OMIMOKY OMNBITA MPU MaTEMaTUYECKONW O0OpabOTKE MaHHBIX 3a CYET
YCTPAHEHHSI CHUCTEMAaTUYECKOTO BapbUPOBAHMS TUIOJOPOJUS TOYBHI B JIBYX
B3aMMHO TIEPICHAUKYJISIPHBIX HampaBlieHusx. Ecium ke BappupoBaHue B 3-X
HaIpaBJICHUSX CIEAyeT MPUMEHSITh METOJ JATHHCKOTO KBajpaTa U OJIOKHA TIO
JVaroHalv, MPUYeMB KaXJI0M HApPaBICHUH JOJKEH OBITh MOJHBIM HA0OP EITHOK
(pucyHok 2.8).
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Pucynox 2.8 — OpueHTanus Jei1sHOK B 3aBUCUMOCTH OT XapaKTepa BapbUPOBaHUS
HE U3Y4YaeMbIX B OMBITE YCIOBUN

4) memod  pacwennennvix _ (cnoxcnvix)  Odensnox.  IlpuMmeHsercs B
MHOTO(AKTOPHBIX OIBITaX, KOTJA MO OJHOMY U3 (aKTOpOB HY)KHa OoJiee TOYHAS
uHpopmaius (THaBHbIM (akTOp), a MO JPYrUM HET TaKol HEOOXOIUMOCTH
(BTOpOCTENEHHBIE), WM, €CIM B CTAllMOHAPHOM JUIMUTEILHOM OIIBITE BO3HUKAET
HEOOXOUMOCTh BBECTH JIOTIOJHUTEIbHBIC BapUaHThl WM JOMOJHUTEIbHBIN
dakTop IS M3YyYEHHS, COXpaHWB Mpeapiayniue. [pyrumu cioBamMu cxema
PACHICTUICHHBIX JIETITHOK — 3TO SKCIEPUMEHT, B KOTOPOM JICJISTHKH OJTHOTO OIIbITa
UCIIOJIB3YIOTCSL Kak OJoku st japyroro. Hampumep, dYTOOBI pacmoioXUTh
IBYX(akTOpHBINA OMBIT 3X3 MO M3YYEHHUIO TPEX COPTOB (MEPBBIM (haKTOp) U TpeX
rpajanuii HopM BbiceBa (BTOpoOM (akTop) METOAOM paCIICIUICHHBIX JEJISTHOK,
nensaku 1 mopsika (TjaaBHbIC, TIe U3Y4YalOTCs COPTa, ai, a2, a3), PACHICIUIAIOT Ha 3
yactu — AensHku 1l mopsaka (CyOmensHKH, B; By B3) JUIsl M3yYSHHUS HOPM BhICEBa

(pucyHok 2.9).
ai as az as a1 ar
Bl | B2 | B3 | B1 | B3 B2 B3 B1 B2 B3 B2 B1 B2 B3 B1 B3 B1 B2

I I
Pucynok 2.9 — Cxema pa3melieHust I1€BsITH BApUAHTOB B IByX()aKTOPHOM OIIbITE
B JIBYX IIOBTOPEHUSAX METOJOM PACILIECIUIEHHBIX JEISHOK

[Ipyu wcmonp3oBaHMHM  JIOOOTO W3  PEHIOMHU3HPOBAHHBIX  METOOB
pPEHAOMHM3AIMS MPOBOJUTCS MO KaXKIOMY TMOBTOPEHHIO OTAENbHO. OcTalbHBIC
MEPEUYNCIICHHBIE  BBIIIIE  METOJABI  MPUMEHSIOTCS  pEXe, TMOATOMY  3/1eCh
OCTaHABJIMBATLCS HAa HUX He Oyaem. PekoMmeHmyeTcss Il caMOCTOSITEIHHOTO
W3Y4YCHUS.

Jlnst  cpaBHeHHS 3(PQPEKTHUBHOCTH Pa3IUYHBIX METOJOB  pa3MEIICHUSI
UCIIOJIB3YIOT, TaK Ha3bIBAGMBIC, YCIIOBHBIC ONBITH (OMBITHI 0€3 (PaKTHUECKHX
BapUAHTOB), OTOMpPAs OJHU U T€ XK€ JCISIHKA C COOTBETCTBYIOIIUMH YPOKASIMH
CUCTEMATHYECKU W CIYy4YalHO, C TMOCJEAYIOIMUM MPOBEACHUEM AUCIIEPCHOHHOTO
ananu3a. OCHOBHBIM KpuTepreM 3(h(PEKTUBHOCTH SBISIETCS OAHOPOJHOCTH (POHA
JUTSl CpaBHEHWS BapHAHTOB HE3aBHCHUMO OT BHUJA BapbUPOBAHUS TUIOAOPOIHS
MOYBBI, T.€. OTCYTCTBHE CYIIECTBEHHBIX pa3Inuuii 1Mo F-kputepuio B OMBITE
(F(I)aKT-< FTeop-)-
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3aoanue. PacmoioxxuTh BAapHUAHTLI OIIbITAa PA3JIMYHBIMU METOJaMU
pasMCIICHUA U OIIPCACIIUTE OCHOBHBIC 3JICMCHTLI MIIO.

llopsook evinonnenus 3a0anus

1) moy4YuTh 3a/1aHNe Y TIPEIIO1aBaTeIIs;

2) 03HAKOMHUTBCS C YCIOBUSAMU 3aaHHS U CIeTIaTh KPATKYIO 3aIHCh;

3) MOCTPOHTD CXEMY pa3MEICHHUs IIOBTOPEHUI Ha y4acTKe;

4)ecan B 3aJaHMHM yKa3aHbl PEHIOMH3HUPOBAaHHBIE METOMBI, TO, IOJb3YSICh
TaONMuIEed CIydyalHBIX YHCEN, OMPEIENUTh MOCIEAOBATEILHOCTh BAPUAHTOB IIO
JNEIITHKAMKaX0TO MMOBTOPEHUS;

5)pr  HCIOJNB30BAHMHM  CTAaHIAAPTHOTO HJM  CHCTEMAaTHYECKOTO  METOJIOB,
PAacMoJIOKUTh BAPUAHTHI IO JICJISTHKAM, COTJIAaCHO OMMCAHHOW METOIUKE;

6) onpeaenuTh ocHOBHBIC dJIeMeHThI MITO U clienath BHIBOIBI,

7) PUCYHKH TIO/IITUCATh.

HHnousuoyanvruvle 3a0anus 01 camocmosameibHou pabomeol

Nel. Pazmectuth 15 BapuaHTOB OMbITa CUCTEMATHYECKUM (IIIAXMATHBIM) METOJIOM
B 7iBa sipyca. [loBTopHOCTB 4-KpaTHasi. YKa3aTh BCE AJIEMEHTHI OIBITA.

No2. PazmecTuth 10 BapruaHTOB OMBITa CUCTEMATHYECKUM METOJI0M. [IoBTOpHOCTH
S-kpaTHas. YKa3arh BCE DJIEMEHTHI OMbITa. BIIeNUTh cTaHAapT.

No3. Pasmectuth 6 BapvaHTOB TMOJIEBOTO OINBITA CTAHAAPTHBIM SMO-METOJIOM.
[ToBTOpHOCTH 4-KpaTHas. YKa3aTh BCE 3JIEMEHTHI OMbITA.

No4. PazmecTuTh 6 BapHaHTOB IIOJIEBOTO OINbITA METOJOM PEHIOMH3UPOBAHHBIX
noBTopeHuid. [IoBTOpHOCTH 6-KpaTHas. YKa3aTh BCE JIEMEHTHI OIIBITA.

Ne5. Pa3mectuts 10 BapuaHTOB nosieBoro onbita (1 U3 HUX CTaHAAPT) METOJIOM
PEHIOMU3UPOBAHHBIX TOBTOPEHUH B 2 sipyca. [loBTOpHOCTB 4-KpaTHas.

Ne6. Pazmectuth 18 BapHaHTOB METOIOM PEHAOMHU3MPOBAHHBIX NMOBTOPEHUM B 4
Apyca U 4 MOBTOpEHMS. B KaKIOM MOBTOPEHMM — 3 TPYINbIL, a B KaXAOW
rpymme — | cranaapt. YKa3zaTh Bce 3J1EMEHTHI OMbITA.

Ne7. Pa3mecturp 6 BapuaHTOB OIbITA JIATUHCKUM KBaJIpaTOM. YKa3aTh BCE
DJIEMEHTHI OIIbITA.

Ne8. Pasmectuth 12 BapuanToB 3-()akTOPHOTO OMBITA METOJIOM PaCIICTUICHHBIX
nenstHok (2x2x3). IloceB B 2-X MOBTOPEHUSAX. YKa3aTh BCE DJIEMEHTHI OITBITA.

Ne9. Pazmectuth 9 BapuMaHTOB OMBITA METOJOM PACHICIIICHHBIX MEISHOK (3x3).
[ToceB B 3-x MOBTOpEHUAX. YKA3aTh BCE DJIEMEHTHI OMBITA.
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Nel(.Pa3mecTuTs 5 BapraHTOB MOJIEBOTO ONBITA METOAOM HEOPTAaHU30BAHHBIX
NOBTOpeHMH (TosHas pengomusanus). [loBTopHOCT 6-KpaTHas.

Nell. Pazmectuth 12 BapuaHTOB METOAOM JATHHCKOTO MPSMOYTOJbHUKA. YKa3aTh
BCE DJIEMEHTHI OIIBITA.

Konmponvnwvie éonpocut

1. Ot yero 3aBUCUT BBIOOP METOIOB pa3MEIICHHUS BapHAHTOB IO JEISHKAM B
noBTopeHun? HazBath rpyIimsl METOHOB.

2. CtaHzmapTHble MeTObl. MeToIUKa pa3MeIleHUs, TPEUMYIIIECTBA, HEIOCTATKH,
IIPUMECHEHHE.

3. CucremaTu4ecKkue MeTOAbl. MeToauKa pa3MeIIeHus, TPEHMYIIECTBa,

HEJIOCTATKH, IPUMEHECHUE.

. PennomusupoBannbie Mmetobl. [IpenmyiecTBa, mpuMeHEHHE.

. TexHuKa peHI0MU3AIUN.

. J1laTh XapakTepuCTUKy METOAY HEOPTaHN30BaHHBIX TOBTOPEHUIA.

. J1aTh XapakTepUCTUKy METOAY PEHIOMU3NPOBAHHBIX TOBTOPEHUM.

. J1aTh XapakTepUCTUKY METOJIaM JJATHHCKOTO KBaJIpaTa u IMPSAMOYTOJIbHHUKA.

. J1aTh XapakTepUCTUKY METOY PACIICIUICHHBIX JCIISTHOK.

O© oo ~NO 01~

[TpakTiaeckas padota Ne 3
Tema: Bb10Op U MOATOTOBKA 3¢MeJIbHOT0 YYACTKA JJIsl IPOBEACHUSA
10JIEBOI0 ONbITA (CEMUHAP)

Leaun cemmHapa: 03HAaKOMJIEHHE C OCOOCHHOCTSMHM YCJIOBUH IPOBEICHHS
MOJIEBOTO ONBITA, U3yYEHHE TPEOOBAHMI MPU BbIOOPE ydacTKa MOJ| MOJIEBOM OMBIT
Y METOJIOB OLIEHKH Yy4YacTKa JJIsl IPOBEICHUS OIBITA.

3agaum cemuHapa: (OpPMHUPOBAHHME MEPBOHAYAIBHBIX HABBIKOB, YMEHHUI
MMOATOTOBKM  JUISI  TNPOBENEHUS  ONBITOB  HAYYHOIO  HCCIENOBAHUSA U
IT03HABATEJILHOTO UHTEPECA K arPOHOMMUH.

C nomoIbo peKOMEHAYEMOH JTUTEPATypbl, OCBOUB OCHOBHBIE OCOOEHHOCTH U
TpeOOBaHUs TIPU BHIOOPE M MOJATOTOBKE 3€MEIBHOTO Y4acTKa, MOMbITAThCS Mpe-
CTaBUTb c€0s B POJIU MCCIIEOBATENS.

Bonpocul, svinocumvle 015 06¢yrHcoenus

1. OcobeHHOCTH yCJIOBUI MPOBEACHUS MTOJIEBOTO OMbITA.
2. 3aKOHOMEPHOCTH TEPPUTOPUATILHON HM3MEHYUBOCTH TUIOJAOPOAMS TTOYBBI
OTIBITHBIX YYaCTKOB.
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TpeOGoBanus rpu BEIOOPE y4acTKa MOJI MOJIEBOM OTIBIT.

OO6cneroBaHNE 3eMEJIBHOTO Y4acTKa TOJI OMBIT (MCTOPHS ydacTKa, pelibed,
PaCTUTENBHOCTh, MECTOIIOJIOKEHHE).

Bp160p 10YBBI IO/ pa3IUYIHBIC KYIbTYPHI.

[ToaroToBka yyacTka 1oJ OIbIT.

YpaBHUTEIBHBIE U PEKOTHOCIIUPOBOYHBIE MTOCEBHI.

CocraBneHue miaHa peKOrHoCHUPOBOYHOTO TTOCEBA.

JIpoOHEbIi y4eT yposkas MpH BEIOOPE 3eMEIbHOTO YJYacTKa MO/ MOJIEBOH OIIBIT.
10 [TacriopT 1osIEBOro OIbITa MM IPOTOKOJI HAYYHOTO UCCIEAOBAHMS.

B~ w

©oo~N O

3aoanue na oom. Vicnonb3ysi 3HAHUS IO IPEABIAYIINM U TEKYIIEH TemMaMm, Co-
CTaBUTbH MIPUMEPHBIN TTACTIOPT MOJICBOTO OMBITA.

Pexomenoyemas numepamypa

1. Jlocmexos, b.A. Metonuka nosieBoro onbita / b.A. JlocnexoB. — Mocksa: Ko-
noc, 1985 unu nepeuszn. — 2011,

2. Kupromun, b.J[. Metonuka HayuHoit arpoHomun. Y. 1. BBegenue B omnbITHOE
neno u cratuctudeckyto onenky / b.JI Kuprommna. — Mocksa: MCXA, 2004.

3. Kupronmn, b./[. OcHoBbl HayuHbIX HccinenoBanuid B arponomuu / b.J] Kupro-
muH, b.JI. Ycmanos, W.I1. BacunseB. — Mocksa: KomocC, 2009.

4. OcHOBBI Hay4yHBIX uccilenoBaHMi B arpoHomMun / B.®. MouceiiueHko,
M.®. Tpudonona, A.X. 3aseproxa, B.E. Emenko. — Mocksa: Konoc, 1996,
1999.

[TpakTuueckast padorta Ne 4, 5
Tema: Il.iTanupoBaHue c.-X. IKCIIEPUMEHTA

Lean: OCBOGHHE OCHOBHBIX NPHUHIMUIIOB IUIAHUPOBAHUSA 3SKCIIEPUMEHTA,
ATAIOB IUIAHUPOBAHUS; U3YUEHUE MATEMATUYECKUX METOAOB, UCIOJIB3YEMBIX MTPU
TUTAHUPOBAHUU;, TTPUOOPETEHNE HABBIKOB BBIYUCIICHHS 00beMa BBIOOPKH M YHCIIA
MOBTOPEHUM, HEOOXOAUMBIX JIJIS 3aKJIAJIKH OIbITA, COCTaBICHUS MaTpullbl [1DD u
CXEMBbI 0JTHO(DAKTOPHOTO AKCIIEPUMEHTA.

IIponoskuTenbHOCTH — 4 yaca

Obuwue ceedenus

|. ITnanupoeanue nonesozo onvima. Onpedenenue odvema 6b100pKU U YUCIA
noeémopeHui

B HayuHO-HCCIen0BaTeNnbCcKoi paboTe, OCYIIECTBISIEMON METOOM TOJIEBOTO
AKCIEPUMEHTA, BBIACISIOT TPU  OCHOBHBIX JTama WM nepuoja: 1)
MOATOTOBUTENIbHBIA, WM NJIAHUPOBAHUE, 2) TPOBEICHHE TOJICBBIX OIIBITOB,
HAOMIOCHU © y4yeToB; 3) 3aKIIOUYUTEIbHBIM, HEOOXOMUMBIM [JI1 aHaiu3a
MOJIYYEHHBIX PE3yJIbTATOB, BbIJA4uM MHGOPMALMM [Jisi LEJIEBOr0 Ha3HAYECHHS U
0oJiee MUPOKOI ee MPOBEPKHU.
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IlnanupoBanue — 3TO ompeneieHue npoodsemMsbl U GOPMYIUPOBKA 3aa4u
UCCJIeI0BaHUSI, BHIOOP OOBEKTOB U BapUAHTOB, pa3pabOTKa CXEMbl IKCIIEPUMEHTA,
BBIOOP 36MEJILHOTO y4YacTKa U ONTHUMAIBHOU CTPYKTYPHI TIOJIEBOTO OTIBITA.
[1manupoBaH¥e UCCIIETOBAHNS BKIFOYACT:
- BBIOOp TEMBI, OTIpeIeNICHNE 3a/1a4, O0BEKTA U YCIOBHMA MPOBEIACHUS
HKCIIEPUMEHTA;

- aHaJiu3 UCTOPHUU U COBPEMEHHOT'O COCTOSIHUSI BOTIPOCOB, MIOCTABIIEHHBIX Ha
U3YyUYCHHUE;

- BBIJBIDKEHHE paboyeil TUIOTE3bl WM HECKOJIBKUX KOHKYPUPYIOITUX
TUI0TE3 U UX 000CHOBAHUE;

- pa3paboTKa MPOrpamMMbl UCCIICIOBAHUN (CXEMBI i METOJIUKH TIOJIEBOTO
OTbITA);

- BBIOOp 3€MEILHOTO yJacTKa MO/ OTIBIT;

- BBIOOP METOJIOB CTATUCTUIECKOTO aHAJIM3a YKCIICPUMEHTATBHBIX JTAHHBIX.

Bormpocel, KOTOpbIe MOTYT COCTaBUTh TEMY JIUIS UCCIICIOBAHUS, TOHKHBI OBIThH
aKmyanbHblMu TSI TEOPUH W TIPakTUKU. Tema 1oDKHA OBITH  YETKO
chopMmyIupoBaHa, OTpakaTh CYIIHOCTh BOIIPOCOB, IMOCTABIICHHBIX HA W3YYCHHE,
UMETh BIIOJIHE OINpPENEJICHHYI0O UM OOOCHOBaHHYIO 3aJady U COOTBETCTBOBAThH
MaTepHaIbHO- TEXHUUECKOU 0a3e, T/l HaMevyaroT MPOBOAUTH UCCIICIOBAaHUE.

[locne BBIOOpa U 0OOOCHOBaHMS 3a7a4 KCCIEIOBAHUS H3Y4YalOT HAYYHYIO
JUTEpATypy MO JIaHHBIM BompocaM. B pe3ynbrare aHaiau3a JaHHBIX Hay4dyHOU
JUTEPATYPHI JOJKHBI OBITh YCTAaHOBJICHBI BOIIPOCHI:

- JIOCTaTOYHO M3YYEHHBIE 10 METOJIMKE, COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO ¥ HE BBI3BIBAIOIITUE COMHCHUS;

- W3Yy4YEHHBIC C MPUMEHCHHWEM YCTAaHOBJIICHHBIX M HECOBEPIICHHBIX
METOJIOB;

- HEIOCTaTOYHO U3YYCHHBIC;

- COBEPIICHHO HCH3yUCHHBIE.

HUtorom paboTel ¢ JaUTEpaTypod MAOMKHO OBITh 6bl08UdCEHUE pabouell
2unome3vl, T.€. HAYYHOTO MPEATNOIOKEHHUSI U T€X 3aKOHOMEPHOCTEH, Ha KOTOPHIX
OCHOBBIBACTCSI OOBSICHEHHWE OXUIAEMbIX B ONbBITe pe3ynbratoB. Ilocne
BBIJIBIDKCHUSI W OOOCHOBaHMsS paboueld TUIOTe3bl pa3padaThIBAIOT npocpaMM)
uccnedosanuii, B KOTOPOH yKa3bIBaIOT:

- CXEeMYy IOJICBOTO OIbITa WJIK HECKOJIBKHUX OIBITOB,;

- YCIJIOBHSI TPOBEICHUSI UCCIICIOBAHMUIA,

- DJIEMEHTHI METOAMKH U TUIaH DKCIIEPUMEHTA;

- TEeXHUKY 3aKJIQJIKH U TIPOBEICHHUSI OIBITOB;

- CONYTCTBYIOIIME HAOIIOJEHUS, UX METOAUKY U 00bEM pabOThI;

- MPOJOJDKUTEIILHOCTH MTPOBEJCHUS UCCEA0BAHUM ((haKTOp BpEMEHN).

[Ipu muaHUpOBaHUM C.-X. DKCIIEPUMEHTAa HEOOXOIUMO BBIOPATh MPaBUILHOC
coueTaHWe OCHOBHBIX 3JIeMeHTOB MIIO u, B 3aBUCUMOCTH OT IHEIH W 3aJ]ayH,
CXEMBI OTIBITA, 36MEJILHOTO yJacTKa M TEXHUYCCKUX BO3MOXKHOCTEH, YCTAHOBHUTH:

a) OoJiee parMoOHAIBHOE HAIpaBiIeHUE, GOPMY U TUIOIIAAb ICIISTHOK;

0) YMCIIO0 NOBTOPEHUI;

B) CUCTEMY PACMOJIOKEHHs TOBTOPEHUH, BAPUAHTOB, JACIISTHOK.
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Ilpy opueHTaMU AETTHOK HEOOXOJUMO MOMHHUTH, YTO JEISHKH HYKHO
pacriosiarath JUIMHHOW CTOPOHOW B TOM HampaBJeHWHM, B KAaKOM CHJIbHEE
U3MEHSAIOTCS HEU3yYaeMbIC VYCIIOBUS JKHM3HM PACTEHUH (IUIOJOPOJME TOYBHI,
JIECONOJIOCH], HANpaBJI€HUE TOCIOJACTBYIOIIUX BETPOB, CHCTEMa OpPOLICHU,
U3roponb, Jopora W T.A.). B ciydae BapbupoBaHUS YCIOBUH B 2-X B3aWMHO
NEPICHIUKYIAPHBIX HANPABICHUSX — MCIOIB30BaTh METO/JI JIATUHCKOTO KBajpaTa
WM TIPSIMOYTOJIBHHKA.

BaxxupiM TpeboBaHUEM TIPH pa3pabOTKe MPOTrpaMMbl HCCIEAOBAHUHN SBISETCS
OTIpeJIeIeHNnE ONTHUMAJIBFHOIO KOJHYECTBA MOBTOPHOCTEH, 0ObeMa BBIOOPKH, W B
1eJI0M, 00beMa paboT, paCCUMTAHHOTO Ha MOJIY4YeHHE HEOOX0IMMOMN, JOCTOBEPHOI
U JOCTAaTOYHO HaJAeKHOW MHGPOpMAIlMU, a TaKKe Ha YHUCIO HCHoiNHUTEneH. [[ms
ATOrOY’Ke Ha ITOM 3TaIe CIeNyeT UCTO0Ib30BATh CTATUCTUYECKUE METOIBI.

Cmamucmuyueckue Mel’l’lOabl, ucnoJjibsyemysle npu niadHupoearuu

[TOBTOpHOCTH OIBITa HA TEPPUTOPUU 3aBUCUT OT M3MEHUYHMBOCTH IMOYBEHHOTO
TUIOJIOPOAMS U IUIAaHUpyeMoW omuOku ombiTa. [lecTpoTa miuomopoaus OMBITHOTO
ydyacTKa OIpeaenseTcs TJIa30MepHO WIM 10 JaHHBIM JpOOHOro yd4eTa
(pEKOTHOCITUPOBOYHBIE MTOCEBHI) C MPUMEHEHHUEM (DOPMYJIBI

U (4.1)

rae S— CTaHJapTHOE WM CpellHee KBAAPaTUIeCKOe OTKIIOHCHHE,
Xi — OT/I€JIbHbIE 3HaYEHUs1 HAOJIIOICHUI,
X — cpennsisi apuMeTHUecKas,

N — 4KCII0 HAOIIOCHUH.

Bennunna  ommOKkM  3aBUCMT OT MacmrTaba  pas3idyuid, KOTOphIE
MpenoiaraeTcs moiayunuTb. YeM OoJibliie mpenonaaraeMbiii 3ddekt, Tem 0osbliie
MOKET OBbITh OIIKMOKA 1, HA00OPOT. B MOIEBOM OIBITE TPUHATO, YTO HAUMEHbIIAS
cymecrBeHHasi pasnoctb (HCP) nomwkHa ObITh He OoJiee Tpex omuOOK ombita (3
S,), OTCIO/1a OIIHOKA:

S =tl (4.2)

3
Hanpumep, ecnu npeamnonaraemeiii 3p¢pekT oT BHEAPEHUST HOBOTO COpTa MO

CpPaBHEHMIO CO CTaHAapTOM cocTtaBiseT 1,0 T/ra, To ommOKa OmbITa TOKHA OBITH
He 6oisee 0,33 1/ra (1,0: 3), eciu ke MuHUMAIBHBIN dddexT cocTaBusger 0,3 T/ra,
TO OTIBIT TOJDKEH OBITH ¢ omuOKou B ipeaenax 0,1 1/ra.

BenuurHa oOmmOKM 3aBUCHUT OT TINATEIBHOCTH COOJIOACHUS OCHOBHBIX
IPUHIUIIOB TUIaHUpoBaHUs («mpaBuiao 3R»): 1) replicate — moBTopsTh (aHTI.);
2) randomize — peHIOMU3HUPOBATH, TAHYTH XKpebduii; 3) reguest help — oOpamarbes
3a TTOMOIIIbIO, KOHCYJILTUPOBATHCS WM B pycckoi Bepcun — PIIK — pendomuszayuu,
NOBMOPEHUsL U KOHCYTbMAYUU.

O1mumOKa Mo3BOJASET YCTAHOBUTH TOYHOCTD OIBITA U JJOCTOBEPHOCTH BHIBOJIOB.
Ona 3aKOHOMEpHA JIJIsl BHIOOPOYHON COBOKYITHOCTH, TaK KaK BHIOOPKA B YCIOBHSIX
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M3MEHYMBON Cpelbl HHUKOTJa HE OTPAXKaeT IOJHOCThIO BCIO TEHEpPAIbHYIO
COBOKYITHOCTb.

[lpy HaMMYMM JaHHBIX O IMECTPOTE MOYBEHHOTO IUIOJOPONUS HAa YYACTKE,
BBIJICJICHHOM II0JT TIOJICBOW OMBIT, W TUIAHUPYEMOH OMIMOKH, MOBTOPHOCTH
pPacCcUUTHIBAIOT 1O hopMyIie

(s
n=|

ka ) (4.3)
rA€ N — 4uCIIo NOBTOPHOCTEM,
Ecnu BennunHa OMMOKM IUTAHMPYETCS B MPOLIEHTaX, TO U HU3MEHYUBOCTh

MpU3HAaKa TOXXE€ HYXHO BBIPA3WTh YEpPe3 OTHOCUTEIBHBIA TIOKa3aTelb —
K03 dunmenT Bapuanuu npusHaka (V):

V="
=100 (4.4)
Torzaa 4ncio MOBTOPHOCTEN )
(v )
n=| |

riae Sz % — OTHOCHUTENIbHAS OIIMOKA CpeHEH.

[Tpu nmnaHupoBaHUM HAOMIOAEHUN HEOOXOAMMO YCTAHOBUTH M ONTHUMAaJIbHBIH
o0peM BbIOOpkH. OCHOBHAs 3ajladya BHIOOPOYHOTO METOAA HMCCIEIOBAaHUN — TIPH
MUHHMAJIBHOM, HO JIOCTaTOYHOM O00BbEME BBIOOPKH M3 BCEH COBOKYIHOCTH JAHHBIX
MOJyYUTh MaKCUMaJIbHO TMOJHYIO HH(opMmanuio. [lpu ciaumkom MalleHbKOM
00beMe BBIOOPKH CHHMIKAIOTCSI IOCTOBEPHOCTh M TOUYHOCTH OIBITOB, MPU CIUIIKOM
OOJBIIIOM — YBEJIMYMBAIOTCA OOBEM HCCIENOBAHUM W COOTBETCTBEHHO YHCIIO
omubok. O0beM BEOOPKH () ONTUMHU3UPYIOT, T.€. OMPEACISIOT YUCIO HAOIIOICHUM,
IpY KOTOPOM MOXHO TOJYYUTh CTATUCTUYECKH JIOCTOBEPHBIE pPE3yJbTaThl Ha
OTIPE/IETICHHOM YPOBHE JIOBEPUTEILHON BEPOSTHOCTH.

YroOs! onpeaenutb 00beM BHIOOPKH HEOOXOAMMO 3HATh BapHaOEIbHOCTh MPH-

sHaka (S wm V) ¥ 3amiaHuposath BenmunHy omuGkn ( Sx 7 Sx-%), KoTopas
AOKHA OBITh B 2-3 pasa MEHBIIE MPEANOIaraéMbIX pasIHddidi  MEXIy
CPaBHHBAEMBIMU COBOKYITHOCTSIMH:

t2s? t2y?

N=— um nN=—
2 529

(4.6, 4.7)

rie t — 3Hauenue kputepus CTbIOAEHTA, KOTOpPOE OMpENEseTcss IO Talnuile
NPUJIOKECHUN 2, TIpHU CTeneHu cBoOOoIbI v = N-1 (N — dakThueckuit 00beM BBHIOOPKH WITH
YKCJI0 TOBTOPEHH#) M YCTAHOBJIEHHOM ypOBHE BeposATHOCTH (95 miu 99%).
[Tpu otrcyTcTBUM TabaMIBI KpUTHYECKUX 3HadeHH CThlo/IeHTa (Hampumep, B
10J1€) MPUOJIMKEHHOE 3HAUE€HUE KpUTepus tos MOMKHO HAWTH 1O IPOCTOM Popmyiie:
tos = 2 + n /v, rae n — 9nCI0 MOBTOPEHUH; v = N-1— YKCIIO cTEeNeHel CBOOOIBI.
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It BBIOOpOK 00BeMoM oT 50 u 6oiee (1 >50) MOKHO UCTIOTB30BAThH
OKpYyTIJIeHHOE 3HaueHue kputepust CthronenTa: tos= 2,0 uty1= 2,6 = 3.
Otcrona, paboure HopmyIbl 7151 BEIYUCIEHUS 00beMa BRIOOPKH:

................................... |’105=45i2 u n01=—(48,49)

WJIN aHAJIOTUYHO C OTHOCUTENBHBIMHU ITOKA3aTEISIMU:
4y2 V2

JUTA KOJTUYECTBEHHOM U3MEHUMBOCTH:  Ngs= 2 1 No1= G2y (4.10,4.11)
x 70 x 70
. . _4pq _9pq
JUTS KaYECTBEHHOM M3MEHYMBOCTH: No5= (4.12) u no1=— (4.13)

S2%
rze p, q — 1oy nmpu3HaKa, Sp— ourmoka J10Ju.

2
Sp

Ecnu cranmaptHoe oTkiIoHeHHE (S) HEM3BECTHO, TO MO IMPEIBAPUTEIHHBIM
JAHHBIM  YCTaHABIMBAIOT pa3max BapbupoBanus (R) ©u ¢ mOMOIIBIO
ko3ppunuenTos [Tupcona mnu Cuenexopa u Koxpana onpenenstor S:

l) R = Xmax~ Xmin

2) S=R/K, rae K — ko3 dunment CHenexopa;
wm S=R-k, rne k— koapdunuent [Tupcona (mpunoxenue 3).

[Ipu oObeMe BEIOOPKH B MPEIBAPUTENBHBIX UCCIENOBAHUIX paBHOM 5, 10, 25,
100, MOXHO OmMpenenuTh MPUOTU3UTENBHOE 3HAYCHUE S IMyTeM JENICHUs pa3maxa
BappupoBaHus Ha 2, 3, 4 M1 5 COOTBETCTBEHHO.

Hanpumep: onpenenuts 00beM BBIOOPKHU A 5% YPOBHS 3HAUUMOCTH, €CIIU
npexamnonaraembiii 3pdexr (HCPgs) coctaBmser opuentupoBouHo 12-15 %. Ilo
IpEeIBApUTEIHLHBIM JTAHHBIM TMOJTYYEHBI CIEAYIONIMEe pe3yabTaThl (Macca KiyOHen
kaprodens, r): 102, 87, 104, 74, 64.

Tak xak HCPgs nana B mporieHTax, TO BbIUHCICHHE 00BbeMa BRIOOpPKH Oyaem
BECTU B OTHOCHUTENIbHBIX €IWHUIIAX, UCTIoNb3ys popmyny 4.10. Mcxoas u3 toro,
YTO HaWMEHBIIasl CYIIECTBEHHAs! Pa3HOCTh paBHA MPUMEPHO YTPOCHHOW OIIMOKE

CpPEHETO, BEIYMCIUM 3% %:
SX % =HCPgs: 3= 12+15:3=4+5 %,
3HaueHHe S HaXOAUM C ITOMOIIBIO pa3Maxa BapbHUPOBaHUS R 110 OTHOIIICHHUIO:

S =R/2, tae R = Xmax- Xmin= 104 — 64 =40 (r); S=40/2 =20 ().
Yro6sl onpenenuTh KodGGUIMEHT BapUallMid HEOOXOJUMO BBIUYHUCIUTH CPEHIOIO

apu(MeTHYECKYIO X , OHa paBHa:

Y:&=102+87+104+74+64 _862:
n 5
TOTAa
S
v =—-100= 820 x100 = 23,2%
X )
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[ToncraBiisist BEIYKMCIIEHHBIE 3HaueHust B hopmyiy 4.10, nomydum:

N = AV _4x232° 4546135,
Sy % 42
Boiog: [Tpu HCPgs= 12 % 06bem BBIOOPKHU AOHKEH COCTaBUTH 135 KiyOHEH.
3aoanue 1. Vicionb3ys mpuBeCHHBIE BbIIIE ()OPMYIIbI, BHIYHUCIUTH YUCIIO
MOBTOPEHU U 00beM BBIOOPKH 10 MHAWBUIYATLHOMY 33aJaHUIO0, TOJYYCHHOMY Y

MpCrnoAaBaTciii, U CACIATh COOTBGTCTBYI-OHII/H?I BBIBOA.

1. Cocmaenenue cxemul onvima. Pazpabomka npozpammul ucciedosanuit
6 nojiegom onvime

['TaBHBIMH COCTABJISIOIIMMUA NPOrpaMMbl HMCCJIEIOBAHMSA SABISIOTCA: 1)
CXemMa JKCIIEPUMEHTAa — COBOKYIIHOCTh BCEX BAapHAHTOB OIbITA COIJIACHO
YCTaHOBJICHHOM IOCJIEJOBATEIbHOCTH, 2) OCHOBHBIE JJIEMEHTHl METOJUKU MU
TEXHHUKH SKCIIEPUMEHTA, 3) HAOIFOICHUS U YUCTHI.

[Ipu cocTaBiieHUN CXEMBbI OIIBITA HEOOXOAUMO:

1. CobnroaaTh NPUHUMUI €IMHCTBEHHOTO pa3inuuus (AJi1 MHOTro(aKTOPHOrO
OMbITa — MIPUHIUI (PAKTOPHOCTH).

[IpyHIMI ~ €IUMHCTBEHHOIO  pa3jiuyvs O3HA4aeT, 4YTO BCE YCJIOBHS
AKCIIEPUMEHTA JIJIsl BCEX BapHAHTOB JOJDKHBI OBITh OJMHAKOBBIMH, PAa3IMYaThCA
JOJIKHBI TOJIBKO BapUaHThI MEKY COOOM.

[TpuHimn HakTOPHOCTH OTHOCUTCS K CIIy4asiM OCTPOEHUSI MHOTO(DaKTOPHBIX
onbITOB. CXeMa ombITa, IOCTPOEHHAs C COOJIIOJIEHUEM ATOTO MPUHIIMIIA, BKIIOYAET
BCE€ BO3MOJKHBIE COYETaHHs H3ydaeMblX (DAaKTOPOB U TO3BOJSET YCTAaHOBUTH
3¢ (PEKTUBHOCTH KKIOTO (haKTOpa B OTAEIHHOCTU U BO B3aMMOICHCTBHH.

2. [IpaBusibHO BBIOpAaTh KOHTPOJBHBIA BapUaHT U OMPEIETUTH 00IIue, He
M3y4yaeMble YCIOBHS dKCIIepuMeHTa ((PoH).

3. YCTaHOBUTHh ONTHUMAbHOE YHCIO Tpajanuid wuzydaemoro Qaxrtopa (B
0JIHO()aKTOPHOM OIIBITE) WM HECKOJIBKHUX (PaKTOPOB (B MHOTO(AKTOPHOM OIIBITE)
Y UHTEpPBAJI BapbUPOBaHUS MeXAy HUMU. [Ipn 3TOM Ha OCHOBaHUM BBIJBUHYTOU
pabouell TUIoTe3bl HEOOXOAMMO ONPENEIUTh LEHTP SKCHEPUMEHTa, T.e. Ty
rpajaurio (aktopa, OpU KOTOPOHM CleIyeT OXWUJaTh HauOoJblliee 3HAUYCHHE
pe3yJNbTaTUBHOTO Mpu3HaKa. llpu yMEHbIICHUM WM YBEJIWYEHUH KOJIMYECTBA
(HanpspkeHHOCTH) (akTopa OT €ro OCHOBHOTO YPOBHS (IIEHTpa JKCIEPUMEHTA)
BEJIMYMHA PE3YyJIbTATUBHOIO IPU3HAKA YMEHBILIAETCS.

Bapuantsl B cxeme 0JHO(pAKTOPHOTO OMbITAa PACHOJAraloT B OIpeIeIeHHON
MOCJIEOBATEIBLHOCTH U 0003HayaroT (koaupyroT) OykBamu. Ha mepBom mecte
OOBIYHO CTaBAT KOHTPOJIbHBIN BapuaHT. [locienyromye BapuaHTbl MHILYT B
NOpsJIKE BO3pacTaHus rpajauuii pakropa.

Hanpumep, B onbITe ¢ yA0OpEHUSAMHU:

1. 6e3 ynobpeHuii, KOHTPOJIb ag,

2. Neo, a1,

3. Noo, a2,

4. N1, a3,
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5. Nuso, as,

Ecnu BapuaHThI B cxemMe 0THO(AKTOPHOTO OMBITa PA3TUYAIOTCS KAYECTBEHHO
(OmBITBI MO COPTOUCTIBITAHHUIO, OLIEHKA PAa3HbIX MPEIIIECTBEHHUKOB, BHJIOB
yaoOpeHuii, repOuImI0B M T.1.), TO WX, KaK MPaBWIO, 0003HAYAIOT 3arIaBHBIMH
oykBamu: A, B, C, D u T.1.

B cxemMe MHOro(akTopHOro OmbITa BapUAHTAMH SIBISIIOTCS OT/AEJIbHBIE
rpajaliid Hu3ydaeMmblx (PAKTOpOB, a TakKe BCE BO3MOXHBIE HX COYETaHUS.
Pa3paGoTtannpiii 1O NpUHIMIY (PAKTOPHOCTA OIBIT, HA3bIBAIOT MOJHBIM
¢pakropuanabubiM 3kcnepuMeHTOM (IIPI). OH MO3BONSAET YCTAHOBUTH PEAKIUIO
pacTeHuM Ha 703bl (Tpajalluu) KaxJIoro Qakropa B OTAEIBHOCTM W Ha UX
COBMECTHOE MPUMEHEHNE B PA3HBIX COYETAHUSAX.

B cxeme II®D ¢akroppl, UX rpagalud ¥ COYETaHHUsS pPacCIoiararoT B
ONpENEICeHHON MOCIeI0BaTeNbHOCTH. [Ipu KonMpoBaHWK 3arjaBHBIMU OyKBaMH
o6o3HavaroT aktopsl A, B, C Z, a CTpOYHBIMU C MHACKCAMH — UX TpaJlallud U
coucraHud ap, di, ay, ...,an, bo, bl, bz, ,bn; aobo, albl, azbz, ceey anbn.

Cxema II®D, mnpencraBieHHass B BHJAEC TaOJIUIBI IOCIEAOBATEIBLHOIO
pacnoJIOKEHUs] 3aKOAMPOBAHHBIX (DAKTOPOB, WX Tpajalluidi M COYETaHUH,
Ha3bIBacTCAMATPHIIEH MIaHupoBanus (tabnuna 4.1, 4.2).

Tabnuua 4.1 — Martpuna mianupoBanust [1D3 2x3

Bapuant dakTop O6o3HaueHue (Kox)
A B BAPUAHTOB
1 ag bo aobo
2 ag b, ao b1
3 ao b, ao b2
4 di bo a1b0
5 ax b, aiby
6 ax b, ah,

Tabnuia 4.2 — MaTpuiia TulaHUPOBAaHUSA B TPEX(AKTOPHOH cxeme
BapuanTsl PakTOphI O6o03HaueHne
A B C BAPUAHTOB

Marpuity MOKHO MPEICTABUTh U B BUJIC BECPHOU CXeMbI (pUCYHOK 4.1).
by — nghy — |
by —aghy -2
By —agh; — 3
AxB (2x3)
by = E.||:I; — 4

/
\

Pucynok 4.1 — Beepnas cxema [1D3 2x3

By —ayly =3

AN

by =nibs - 6
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[Tocnme cocTaBieHHs CXEMBI OMbITa MPHUCTYMAIOT K Pa3MENICHUIO OMBITHBIX
JeNsiHOK Ha Tutane. OmbpIT HEoOXOJMMO Pa3MECTUTh TakK, YTOOBI COOJIIOCTH BCe
OCHOBHBIC TpEOOBaHUS, MPEABABISIEMBIC K OIMbBITAM, a BCE D3JIEMEHTHI OIBITA
JOJDKHBI MMETh ONTHMAJIbHBIC 3HaueHUs. [lo3ToMy, y4UTBIBasS pPEKOMEHIAINH
METOJWKHU TIOJIEBOTO OTBITA, MPHUBEACHHBIC B MPEABIIYIINX padoTax, CIeayeT
paccuyuTaTh BCE D3JIEMEHTHI JJII KOHKPETHOTO OIbBITA, OOS3aTEIHHO YUUTHIBAS
COMYTCTBYIOIME YCIOBUS ((POH) W TEXHHKY, WCIIONB3YEMYIO I MEXaHU3aI|H
pabot B ombiTe. HammpuMmep, B OnbITax C 3€PHOBBIMH KYJIbTypaMHU MEXaHU3AIHIO
BCeX paboT B OMBITE MOKHO OOECIICYUTH MPH OOIICH TUIONIAIN ONMBITHON JIEISTHKH
okono 200 M2 Jlna yGopku ypoxkas kombaiiHomM CK-5 GepyT mIMpHHY y4eTHOI
YacTH JICTSTHKY, PABHOM IITUPHUHE3aXBaTa kaTku kombaiiHa — 4,1 M.

C yueroM OOKOBBIX 3alIUTHBIX TOJOC OOIIas MIUpPUHA JACISAHKU OyIeT
HECKOJbKO Oonbimie. [ 3TOro HyXHO 3acesiTh 3a aBa mpoxoga cesuiku (C3-3,6
MIUPUHYACISTHKY 3,6 X 2 = 7,2 M (pucyHOK 4.2).

= 24,4

1,0

4,1
15

— 7,2 —

26.4

Pucynok 4.2 — Pa3zmep (B M) 1 popma onbITHOM AenssHKH. O011ast TIT0IIa b IeITHKA
190 m?, momazne yueTHo# gactu 100 M2

Pa3nocTe Mexay mupuHOM OOIIed M Yy4YEeTHOM YacTh JCISHKU COCTaBUT
7,2 —-41 = 3,1 m Kaxmas OokoBas 3amuTHas Mojioca OyJIeT HMETh ITUPUHY
3,1:2=1,55M, 94TO JOCTATOYHO JJIsl OMBITA, K IPUMEPY, C J03aMH yI0OPCHUHN HUIH
cpokamu rmoceBa. Ha KoHIeBbIe 3alUTHBIC TTOJIOCH BhIEnM 1o 1 M. Eciin yuetHas
momans coctasisger 100 v?, To ee umna Oyzner pasna 100 : 4,1 =24,4 M, a oOmias
JUTMHA JISTITHKU cocTaBuT 24,4 + 1 + 1 = 26,4 m. dopMma nenstHku Ipu 3ToM OyaeT
IPsIMOYTOJIbHOM, TaK KaK COOTHoIlIeHue cTopoH 24,4 :4,1 =6 : 1.

Jlns Bcero ombITa 1eJIecO00pa3HO MoA00paTh ydacTok, ¢opma KOTOPOTro
OnmM3ka K KBaApary, 4YTo OYyAeT CIOCOOCTBOBATh YMEHBIICHUIO BIIUSHUS
CHUCTEMaTHYECKOr0 BapbUPOBAHUS TOUBEHHOTO IIOAOPOIUSI.

[TosTOMYy 4YacTO OMBIT pacrojaraloT B HECKOJIBKO SIPyCOB. Mexay sipycamu
CIEAyeT OCTaBJSATh 3alUTHYIO MOJOCY MJIS Pa3BOpOTa CEIbCKOXO35MCTBEHHBIX
MamuH paccrosaueM 5,0-8,0 M. Co BceX CTOPOH OMBIT OKPYKAIOT OKANMIISIONIEH
3amUTHOM mUpHHON 5-10 M (00CeB) A CO3MaHUsI MUKPOKIMMATa TUITUYHOTO JJIs
BBIpAIIMBAHUS U3Y9aeMOU KYJIbTYPHI.

HameueHHOE pacmoyioKEHUE OIbITa HAHOCSAT HAa CXEMATUYECKHIl IJIaH C

TUIIMYHBIM YKa3aHUEM DPa3MEpPOB BCEro OIbITa, MOBTOPEHUM, ACNSHOK (PUCYHOK
4.3).
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Pucynok 4.3 — CxeMaTHu4ecKui IJIaH OMBITa C U3YYCHUEM CPOKOB ITOCEBA
03MMOM MIIICHUIIBI

[Tox pUCYHKOM yKa3bIBalOT OOIIYIO TIJIOMIAAh OMBITHOIO y4acTKa B FeKTapax.
CrnengyomuM  3TanoM  pa3pabOTKH  MpOrpaMMbl  UCCJIENOBAHUMA  SIBISETCA
IJJAaHUPOBAaHKE HAOIOICHUH U yIeTOB. Ba)kKHO MTpaBUIILHO BHIOPATHh OJTHOKPATHBIC
Y TIEPUOINYECKIE KOJMICCTBEHHBIC M KAUeCTBCHHBIC HAOIOCHHUS 3a PACTCHUSIMU
U YCIOBUSIMH BHEIIHEH cpemapl. YTOOBI TONYYUTh HAIEKHBIC JIaHHEIC,
AKCIIEPUMEHTATOP JIOJDKEH PEIIUTh CIASAYIOIINE BOITPOCHI:

- Kakve HaOJFOICHMS, aHAJIU3BI U YUEThI BKIIOYUTH B IPOTPAMMY;

B KaKHM€ CPOKH, M C KAKOW YaCTOTON UX MPOBOJINTS;
OTPENEIUTh ONTUMAJIBHBIN 00bEM BHIOOPOK (TIP00);
00ecIeyuTh NPeICTABUTETLHOCTh OTOMPAEMBIX BEIOOPOK (ITp00).

Haubonee pacmpocTpaHeHHO# OMMOKON SBISIETCS BKIIOYEHHE B MPOTpaMMy
UCCJICIOBAHMS CITy4aitHOro Habopa HaOII0IeHUH U y4eTOB 0€3 3apaHee HaMEUEeHHbIX
HEJIEH W TEXHUYECKUX BO3MOXKHOCTEW. [[enenanpasnennocms — BaKHEHUIIIECE
TpeOboBaHHe K JIIOOOMY HAOJIO/IEHUI0, COMYTCTBYIOIIEMY IIOJI€BOMY OTIBITY.
HeGoupmoe 49nciao MpoayMaHHBIX W IEJICYCTPEMIICHHBIX HAOJFOICHUN TOpasio
IIEHHEE, YeM TPYIbl CIIy4alHO BHIOPAHHBIX, MMAOJIOHHBIX ONMUCAaHUHN (a3 pa3BUTHS,
WU3MEPCHHUS BBICOTHI U JPYTUX, OUYEHb TPYJOCMKHX, HO BITOCJCICTBUU OOBIYHO HE
UCTIOJIb3YEMBIX.

Cpoxu HabOmoAeHu 1 0TOOpa 00pa3loB NPUYPOUMBAIOT K (DEHOTOTHYECKUM
dazam pa3BUTHUS PACTCHHN WM TPOBOISAT HAOIIONECHUS Yepe3 OJIMHAKOBBIC
MPOMEXKYTKH BPEMEHU — pa3 B JEKaay, pa3 B MeECSI] WU Kaxnble 2-3-5 mHEl.
Cpoxu m 4yacToTy HAONIOJIEHWN YCTAHABJIMBAIOT B KaXJIOM KOHKPETHOM OIIBITE
WHIUBUTyJTBHO.

[Ipu mnpoBeneHWM TOJEBHIX OMBITOB BO3HUKAET HEOOXOJIMMOCTh OTOOpa
00pa3ioB (1mpo0), YHUCIO KOTOPBIX JOKHO OBITh TaKuM, YTOOBI OOECIICUHTH
JIOCTaTOYHYI0 TOYHOCTh Y4Y€TOB W HaOmojgeHuid. B omblTax ¢ MOJEBBIMU
kynbrypamu B.A. locexop (1985, 2011) pexomenayer orbuparh 6-8 mpob Ha
nensiHKe miomansio He meHee 100 M2, 8-10 npo6 Ha gensHke miomanso 100-200
M2 n 15-20 npo6 HazensHke miomaaso 6omnee 200 M2,
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3aoanue 2. Ha ocHOBaHMH pacCMOTPEHHBIX TPEOOBAaHUI U PEKOMEH AN CO-
ctaBuTh Matpuiy [IDD unu cxemy 1-(akTOpHOro OMbITa MO WHAMBHAYAIBHOMY
3aJIaHHUIO.

s cocmasnenus mampuyst [1PD HEOOXOIUMO:

1. BeiOpath KOHTpOJB (Sy).

2. Onpenenuth yucio (HaKTopoB, TpagaIuil Kaxxaoro GakTopa, YUCIO BOZMOKHBIX
BapUAHTOB U KOJIMYECTBO MOBTOPEHUIA.

3. CocraButh Matpuity [1OD B Buae TabIUIBI KOJIUPOBAHHBIX MEPEMEHHBIX WA B
BUJIC BeepHOI cxemsbl (Tabmuma 4.1, 4.2, pucyHok 4.1).

4. BoiOpaTh ONTUMAIBHBINA METOJ] pa3MEIICHHS BAPUAHTOB B IOBTOPEHUH.

5. Boeimucats anementsl MITO, KOTOpbI€ UCTIOJIB30BAHBI TIPU COCTABJICHUH CXEMBI,
C/eJIaTh BHIBOJIBI.

3aoanue 3 (npoexmuoe). IIpoBecTy MOATATHOE TUTAHUPOBAHUE IKCIIEPUMEHTA
B COOTBETCTBUM C UHJIUBUAYATbHBIM 33/laHueM. [10IrOTOBUTH TPOEKTHOE 3a/laHKe
K 3alluTe.
Ilopsook evinonnenus 3adanus

1. TlomyuuTh WU coriacoBaTh (IIPU CaMOCTOSTEILHOM BBIOOpE) 3alaHUE Y
MPEnoIaBaTelIs.

2. (O3HaKOMUTKCS C YCIOBUSIMU U ClIe]aTh KPATKYIO 3alliCh B TETPAb.

3. TlpoBecTu mostamHoe MIaHUPOBAHHE MOJIEBOTO OMBITA!

3.1 ChopmynupoBaTh TEMY HCCIEAOBAHNUS.

3.2 O003HaunTh OOBEKT UCCIEeNOBAHUS (KYIbTYpa, COPTA, HOPMBI U T.11.).

3.3 UeTko chopMynrpoBaTh 3a/1a4u MOJIEBOTO OMBITA.

34 JlaTb XapaKTepUCTHKY 3€MEIbHOMY YYacTKY IO/ OTIBIT (€T0 PacmoiIoKeHHE,
¥ BBIPAaBHEHHOCTH TIO TUTOIOPOAHIO TTOYBBI, pa3Mephl, MPEANISCTBEHHUK). [IpHHSTSH
BO BHHMAaHHE yCIIOBUS, IPEAYCMOTPEHHBIE B TabmmIe 4.3.

4. BblaBUHYTH paOo4yl0 TUnoTe3y (4To Mpeanosaraercs MpoBEPUThH IOJIEBBIM
OTIBITOM?).
5. Pazpabortars nporpammy HCCiI€I0BaHUSI.
5.1 Bribpath St (KOHTPOJIB), COCTAaBUTH CXEMY OITIBITA.
5.2 TlogoOpaTh ONTHUMAalIbHOE COYETAHHWE HJIEMEHTOB METOIUKH TOJIEBOTO
OTIbITA:
5.2.1 Yucno BapuaHTOB (YCTaHABIIMBAIOT U3 CXEMBI OMbITA).
5.2.2 TIoBTOPHOCTH OMBITA HA TEPPUTOPUHU. UKCII0 MOBTOPEHUIT 000CHOBAThH
pacyeToM, UCIOJIb3YH:
a) kodpduiumeHnt Bapuanuu (WM CTAHJAPTHOE OTKJIOHEHUE)
TEPPUTOPUATBHON N3MEHUYNBOCTH TIJII0J0POIUS TIOYBBI HA OTIBITHOM TIOJIE;
0) TuIaHupyeMoe MUHUMaJIbHOE pasznuune Mexay Bapuantamu (HCP)
10 YPO>KaHOCTH UJTH IPYTOMY H3y4aeMOMY TPU3HAKY.
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Ta6numa 4.3 — XapakTeprucTHKa 3eMEIbHBIX YIaCTKOB IO/ IIOJIEBBIC OIBITHI

Homep u | Pasmep XapakTepuCcTUKa TpeboBaHus K pa3MEIICHHUIO
BapUAHT | 3€MEJbHO penbeda OTbITa
3alaHusl | IO
y4acTKa, M
1 2 3 4
1. A) | 80x185 VYkioH 2° ¢ roro- O6ecneunTh KOJIMYECTBEHHYIO
BOCTOKA Ha CEBEPO- | XapaKTEPUCTUKY NECTPOTHI
3amaja v Ha 2,5° ¢ ITIOYBEHHOTI'O IUIOAOPOAUS B IBYX
I0ro-3amajia Ha ce- | HalpaBJIEHUAX
BEpPO-BOCTOK
b) [ 104x110 | OmHOCTOpOHHUM O6mrue
YKJIOH Ha I0ro-
3araj, He 6oiee 1,3°
2 A) | 100x140 | Vkuon 3° ¢ 3amaga | OOecnieYnTh MOBBITIICHUE TOYHOCTH
Ha BOCTOK uHpopmanuu 00 3¢ peKTuBHOCTU
crioco0OB NMPUMEHEHUS HABO3a U
MUHEpaJIbHBIX YI0OpEeHUI
b) | 80x160 Penved poBHBII [IoBTOpPHOCTH MEHBIIIE YHCIIA BapU-
aHTOB B JIBa pa3a
3 A) | 80x80 Penned poBHBIit [TomyunTs 60J€E TOUHYIO
nH(pOpMAITUIO O CYIIECTBEHHOCTH
pa3Inuui MEX1y cOpTooOpa3amMmu
b) | 60x100 OaHOCTOPOHHUI O6ecneunuTh KOJIMYECTBEHHYIO
YKJIOH Ha I0ro- XapaKTEepPUCTUKY MECTPOTHI
3anaj, He 6osiee 1,3° MOYBEHHOTO IUIOAOPOIHS B OJHOM
HaIpaBJICHUU
4 A) | 60x115 Penbed poBHbIi OO01ue
b) | 120x50 Vkion 0,5° Hator | O6ecnieunts O0Jiee TOUHYIO UH-
dbopmaimio 00 3P heKTUBHOCTH
JeUCTBUS TepOUIINIOB
3) A) | 62X65 u Penbed poBHbIH OnbIT pa3MecTUTh Ha JBYX
65x104 y4acTKax
b) | 115x128 | Vkuon 0,5° Ha Bo- | OGecnieunTs O0siee TOUHYIO
CTOK uHpopmaluio 06 3pheKTUBHOCTH
TITyOUHBI
351071€BOM BCHAIIKH IOJT SIYMEHb
6 A) | 125x100 | Vkion 1,5° ¢ ceBe- | [ToBTOpHOCTH B JiBa paza MEHbIIIE
pa Ha ror Yrclia BAPUAHTOB
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Oxkonyaunue ta0auIe! 4.3

1 2 3 4
7. A) | 92x101 VYxion 10 1° ¢3a- | [Honyuuts Oosee TOUHYIO HHPOPMAIIHIO
majia Ha BOCTOK 00 3¢ (heKTUBHOCTH CITOCOOOB
yrayOJaeHus MaXOTHOTO CJOs
b) | 60x70 Yxion 101 ° cce- | OGmme
Bepa Ha Ior
8. A) | 85x93 Penwed poBHbIit [TonyuuTs 60J€€ TOUHYIO
MH(OPMAIIHIO O CYIIECTBEHHOCTH
pa3nuyunit
MEXay copTooOpa3lamMu
b) | 64x50 u Penwed poBHbIit OnbIT pa3MeCTUTH Ha JIBYX y4acTKax
70x60
9. A) | 86x104 Yxion 1,5° c ceBe- | OOecnieunTh MOBHIIIEHHE TOYHOCTH
pa Ha or onpeaeneHus 3pHeKTUBHOCTU

BIUSIHUS yI0OpeHU
b) | 110x185 Penwed poBHbIit O6mue

10. A) | 80x40 Penwed poBHbIit O6mue
b) | 75x55 OpHocTOpOHHUMI [Tonyuuts Gonee TOUHYIO UH(POPMAITIIO
YKJIOH Ha 10T, HE O CYIIECTBEHHOCTH PA3TUINI MEXTY
oomnee 1,3° coprooOpasmamMu
11. 210x272 OnHOCTOpOHHUH [IpenycMOTpeTh NOBBILIEHUE TOYHOCTH
YKJIOH He Oosee onpeneneHus 3pPEeKTUBHOCTH
0,8° Ha BOCTOK crioco00B 00pabOTKU

5.2.3 O01iee 4uciio AeIsTHOK.

5.24T1nomans U pa3sMepbl yUYETHOW MEISHKA W BCEH OIBITHOW JCIISTHKH
(yuecTb KyJIbTYpY, clIoco0 ee ImoceBa, pa3Mep MEKIYyPAabs):

a) MUpPUHA YYETHOW NENSHKHU MOJ0UpAeTCs, YUUTHIBAs IIUPUHY 3a-
XBaTa CEIbCKOXO3SUCTBEHHBIX MAIMH W OPYIui, IIUPUHY 3axBaTa arperaTtos,
TUTAHUPYEMBIX JJ1s1 pa0OThHI HA OMBITE, TECTPOTY MTOUYBEHHOTO TIOIOPOAMS U JIP.;

0) JUTMHA YYETHOU JIETISTHKY;

B) hopMa JENSHKU;

') LIMPUHA ONBITHOM JIENSHKH (C YYETOM HIUPHUHBI OOKOBOM 3aIIUTKU Y
nenstHKy (OOKOBast 3alIUTKA JIOJDKHA OBITh C IByX CTOPOH YUETHOM YacTH JCSTHKH,
HO MHOT/Ia OHAa OTCYTCTBYET);

1) IJTMHA OTIBITHOM AEJISIHKH (C Y4€TOM KOHIIEBOM 3aIIUTKH);

€) IIOIA (b ONBITHON JEISHKH 00Ias___ M2, yueTHas ___ M>,

5.2.5 CucteMa pacroyioKeHUsl JIeJSTHOK, BapUaHTOB M MOBTOPEHUN Ha
CXEMaTHYEeCKOM IUIaHE OIbITa M B I0oJNe. BapWaHTBl pa3MeCTUTh OJHUM U3
PEHIOMHU3UPOBAHHBIX METOJIOB.

5.3 HapucoBaTh cxeMaTHYECKUIA TUTAaH Pa3MEIEHUs TIOJIEBOTO OIbITA.

5.3.1 Vkazath Bce pa3Mephl: [JIMHY, IIUPUHY ONBITHOW ICISIHKA U €€
VYETHOW 4YacTW, JUIMHY W IIAPUHY BCEro YYacTKa, IOpOr, HOMepa JEJSHOK,
BapUAHTOB U MOBTOpeHUH. JIeNSIHKM pacrojiaraTh, y4UThIBas penbed U JApyrHe
yCJIOBHS, IPEAYyCMOTpPEeHHBIEC B Tabsmiie 4.3.
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5.3.2I1ox pucyHKOM yKa3aTh OOIIYIO TUIOIIAb YYacTKa B TeKTapax u
MOJITUCATh PUCYHOK.
6. 3aruraHupoBaTh HAOIIOICHUS M YUEThI, KOTOPBIC TTO3BOJIAT PEIINUTh
MOCTaBJICHHBIC 33JaUH.

Hnousuoyanvuvle 3a0anus 0 camocmosmensbHol pabomol

Nel

1. Onpenenutb YUCIIO MTOBTOPHOCTEH B OMBITE MO M3YYCHUIO YPOKAHHOCTHU
03uMoi1 meHunpl, ecau S = 0,2 t/ra, Sx = 0,09 T/ra.

2. CocTaBUTh MaTpPHUILy TUTAHUPOBAHUS OIBITA TIO U3YUYEHUIO BIMSHUS OT3bIBUNBOCTH
03MMOIi TIIIEHUIBI Ha pa3InyuHble ypoBHH mutanus (11D 2%). B kauecTse
KOHTpOJISI — pekomeHayemoe couetanre NPK 111 03umoil nieHus! B yCIOBUsAX
3epHOrpaJCcKoro pamnoHa.

3. U3yunth OT3BIBUMBOCTD O3MMOM MIIEHHIIB 3epHorpaaka 11 Ha 5-Tu ypoBHAX
nutanus (0e3 ymoOpenuid, Neo, Ngo, Nizo, Niso,) mpu oamHaxkoBoMm ¢doHe
nutanusi PgoKe. CocTaButh cxemy omnbsiTa W pa3zpaboTaTh IPOrpamMmy
UCCIICJOBAHUM.

Ne2

1. BBIYMCIHUTH YKCIIO MMOBTOPHOCTEH, €CIIM BAPbUPOBAHUE YPOKAWHOCTH SUMEHS

copra Bukont coctaBnser V = 8 %, a 3amnaHupoBaHHas oOIIMOKa OIBITA

Sx% =4 %.

CocraButhk Matpuny [P 3x5 B KOAUPOBaHHBIX EPEMEHHBIX.

3. 3amIaHupoBaTh SKCHEPUMEHT MO HU3YyYeHUIO 3(PGEKTUBHOCTH TNPUMEHEHHUS
HaBO3a U MHUHEPAJbHBIX YAOOpPEHUN MpU OCHOBHOM OOpabOTKE MOYBHI MO
suMeHb. KOHTpOJIbHBIN BapuaHT — 0€3 y100peHHil.

N

Ne3

1. Omnpenenuts pazmep BeIOOpku npu S = 10 cM, S x = 1,2 cM pu 5 % ypoBHe
3HAYMMOCTH B OMBITE MO U3YUYEHUIO BHICOTHI PACTEHUI COPTrO 3€pHOBOTO.

2. CocTaBuTh MaTpPUIly TUTAHWPOBAHUS OIBITA 110 MOJICTUPOBAHUIO HHTEHCUBHOTO
OKYJIbTYpPUBAHUSI COJOHLIOBBIX MOYB. OmbIT — TpexdakTopHbiil [1DD 2x4x2,
®aktop A — ocHOBHas oOpaboTka mouBbl (2 rpanauuu), B — BHeceHue

ynoopenwuii (4 rpagamun), C — rurncoBanue (2 rpajarun).

3. IlpoBectn TUTaHMpPOBAaHWE COPTOMCIBITAHUS 3€PHOBOrO  copro: St
3epHorpagackoe 53, Kemuyr, SPV — 475, M — 60317, M — 60374, M — 60943
K — 3010, CII3C-11, 3epnorpanckoe 88.

Ne4
Omnpenenuts pasmep BeIOOpKH Ha 5 % ypoBHe 3HaUMMOCTH, eciau Sx % = 5 %,
a V % 3acopennoctu Ha 1 M% = 16 %.

2. CocTaBuTh MaTpully IUJIAHUPOBAHUS ONbITA MO HM3YyUEHUIO BIHUSHHUS CPOKOB
nocesa u hochopHo-kKanmuiHbIX yaoopeHut (PasKso, PasKeo, PoaoKso 1 PgoKeo) Ha
IIOPaXEHHOCTh PACTEHUU KYKYPY3bl IIy3bIPYaTON I'OJIOBHEM.
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Pazpaborats cxeMy ombiTa 1Mo 3(p¢heKkTuBHOCTH TepOUMLUI0oB (4 rpagaiuu) B
00prOe C ABYNOIBHBIMH COPHBIMU PACTEHUSIMU Ha MOCEBAX O3UMBIX KYJIBTYP.
B xadecTBe KOHTPOJISI HCTIONIL30BAaTh BapUaHT 0e3 00pabOTKH.

Ne5
Omnpenenuts pa3mep BbIOOpKH HA 5 U 1 % ypoBHE 3HAUUMOCTHU MPU U3YUECHUH
BBICOTHI PACTEHHH STIMEHS, eciii Sx =2 ¢cM, a S =5 cM.
Cocrasuth MaTpuiy I1®D 33,
3annaHupoBaTh JKCHEPUMEHT IO YCTAHOBICHHUIO A(PGEKTUBHON TIIyOUHBI
3s071eBOM  BCHAIIKK TOCNE KYKypy3bl IOJ SYMEHb Ha 4YepHO3eMax
OOBIKHOBEHHBIX KapOOHATHBIX TSHKEJIOCYIMHUCTBIX. OOIlee YnCI0 BapUaHTOB
— IIeCTh. 3a KOHTPOJIbHBIA BapHaHT MNPUHITH PEKOMEHAYEMYIO B YCIOBHSX
PocToBckoit ob6mactu riayOuHy 3g07€BOM BCHAIIKK TOJ pPaHHUE 3€pPHOBBIC
KYJIBTYPBI.

Ne6
OnpenenuTe 4uciao MOBTOPHOCTEN B ONBITE IO HMCIBITAHUIO COPTOB O3MMOWU
TBEPJIOi MIEHHIIBI, €CIIM B TIPEABAPUTENLHOM dKcniepumenTe S x = 0,2 1/ra, a
S =0,49 1/ra.
CocTaBuTh MaTpUIly IUIAHUPOBAHHUS OIBITA IO arpoTEeXHUYECKOW OIICHKE
COBMeIIeHus1 00pabOTKM MOYBHI M1 HOPMBI BBICEBA O3MMOM TBEP/I0i MIIIEHUIIBI B
nByx@akropaoM onbiTe [1PI3%4: pakTop A — 00paboTka 1nMouBsl, B — HOpMBI
BBICEBA.
CocTaBUTh CXEMY OIIbITA 10 U3YYEHUIO BIMUSHUS XOJIOBBIX CUCTEM TPAaKTOPOB
Ha YIUIOTHEHHE IOYBBI M TPOLECCHI €€ E€CTECTBEHHOro pasymuiotHenus (5
rpagamuii).

Ne7
Onpenenutsb pazMep BbIOOpKH Ha 1 % ypoBHE 3HAUUMOCTH TIPU U3yUYCHUH
IPOLYKTUBHOCTHU ropoxa, eciu V=20 % , a Sx % = 5%.
CocTaBuTh MaTpHIly IJIAHUPOBAHUS OMBITA MO BIMSHHUIO MU EepEeHIMPOBAHHBIX
7103 YI0OpeHUH Ha ypOKaHOCTh 03UMOM MIIEHUIIBI. A — YCIOBUS BO3/ICJIBIBAHUS
(2 rpaganun). B — ynoopenus (3 rpagaiun).
[IpoBecTn mnIaHUpPOBAaHUE OMNbITA MO YCTAHOBJICHHMIO BIHUSHUS CHOCOOOB
yriIyOJIeHHs MaxOTHOTO CJiosi OOBIKHOBEHHBIX 4epHO3eMOB PocToBckoii
obmactu M BHeceHHIO (ochopHbIX ymoOpeHudd Ha ypoxaid ropoxa. 3a
KOHTPOJIbHBIN BapHaHT TNPUHATH PEKOMEHAYEMBIM B YKa3aHHBIX YCIOBHSIX
cnoco0 yriyOneHusl IaXOTHOTO cliosi 0e3 BHECEHUs yAOOpEeHUiA.

Ne§

. Onpenenuth 4MCIO TMOBTOPHOCTEM B OMBITE MO COPTOUCHIBITAHUIO pHUCA, €CIU
npeanosiaraemas HCPos = 1,35 1/ra. Ilo nmpeaBapuTenbHbIM JaHHBIM TOJTyYeHa
cpeaHsisi ypoxkaitHocTh copToB: 7,4; 6,9; 5,8; 8,0; 7,6 T/ra.

. CoctaBuTh MaTpWIly IJIAHUPOBAHUS OMBITA MO BIUSHHUIO YAOOPEHHM, HOPM
BBICEBA, CPOKOB MOCEBA HA ypoKail 03UMOTO siaMeHs. Tpex(aKTOpHBIN OIMbBIT
oD 33,

. CocTaBUTh IJIaH OMbITA MO COPTOMCIBITAHUIO pHCa, (UMCIO OMBITHBIX
BapuaHToB 15). Pa3zpaborars nporpamMmy HUCCiIeI0BaHHIA.
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Ne9
OnpenenuTs YUCIIO BApUAHTOB, YUCJIO MOBTOPHOCTEN U OOIIEE YUCIIO JIEISTHOK
B TIOJICBOM OIIBITE IO YCTAHOBJICHHUIO JCHCTBUS WM3BECTKOBAHUS U PA3TUIHBIX
703 yAOOpeHWM Ha TMOpPaXEHHOCTh KIyOHelW KapTodens OObBIKHOBEHHOM
napiiod, ecid 1O  MNPEABAPUTENIbHBIM  HCCIEIOBAHUSM  YCTaHOBIICHO,
ytoS =16,1 %, Sx=7,72 %.
CocTaBuUTh MaTpully TJIAHUPOBAHMS OMbBITA MO M3YUYEHUIO MPUOABKHU ypoxKas
kaptodenst oT docdopa npu paznuuHol obecrieueHHOCTH azoTa. dakrtop A —
no3b1 azora: 0, 80, 160, 240, 320 xr n.B./ra, pakrop B — mo3wr docdopa: 60,
120, 180, 240 xr g.8./Ta.
3amnaHupoBaTh SKCIEPUMEHT MO0 W3YYCHHIO BIUSHUS (HOCHOPHBIX yHnoOpeHui
P Pa3InIHON 0OECTICUCHHOCTH a30Ta Ha MPUOABKY yposkas kapTodens B 2-x
dakTopHOM ormbITe. ['pamanuu HakTOpOB — B MPEABIIYIIEM 3aJaHUH.

NelO
OnpenenuTs YUCIO TMOBTOPHOCTEH B OIBITE MO HM3YYEHHUIO MPOIYKTUBHOCTU
JbHA MAaCIUYHOTO, eciu mnpenmnonaraeMeiii 3ddexr cocraButr 20 %. Ilo
MpeIBapUTENLHBIM JaHHBIM MOJTyYeHa CpeIHssS ypokaiHocTh (1/T1a): 0,24; 0,29;
0,38; 0,30; 0,26, 0,32; 0,24; 0,39; 0,38; 0,25. Jis1 BEIYUCICHUS CTaHAAPTHOTO
OTKJIOHEHHSI HCIIOJIB30BaTh Kod(duimeHT [Tupcona K.
CoCTaBUTh MaTPUILy IUIAHKPOBAHUS OIIbITA 4°,

. HpOBGCTH IUNIAHUPOBAHUC SKCIICPUMCHTA IJIA CpaBHI/ITeJILHOﬁ OOCHKH COPTOB

JbHA MAaCIMYHOTO, BBIPAIIMBAEMBIX B YCJIOBHUSAX 3€pHOIPAJCKOro paiioHa
PoctoBckoii obmactu. B kauectBe crangapra B3ath copt BHUHMK 630.

Nell
Onpenenutps 4UCI0 MOBTOPHOCTEH B OMBITE MO U3YYEHHUIO NMPUOABKU YpOxKas
caxapHOM CBeKIIbL, ecii Sx% =7 %, aV =12,1 %.
CocraBuTh MaTpuny mianupoBanus omnbita [1PD 3x4x3.
3amiaHupoBaTh SKCHEPUMEHT MO U3YUYEHHUIO BIMSHUS PA3IMYHBIX CHUCTEM 00-
PabOTKH TSHKENOCYTJIMHUCTOrO YepHO3eMa OOBIKHOBEHHOTO Ha ypoXai caxap-
HOM CBEKJbl. 3a KOHTPOJBHBIM BAPHUAHT INPUHATH JIylIEHUWE Ha 6-8 cM U
Benamky Ha 28-30 cMm.

Konmponwnwvie onpocul

OTarbl HAyYHOT O UCCIIEIOBAHMSL.

[ToHATHE MIIAaHUPOBAHUS OTIBITA.

OcCHOBHBI€ 3Tallbl TUITAHUPOBAHUS HAYYHBIX UCCIICTOBAHUI.

Kak npaBmibHO chopMyaupoBaTh TEMY UCCIICIOBaHUIA?

UTo MOHUMAIOT MOJ IpOrpaMMOM uccieaoBanuii? YTo oHa BKIIIOYAeT?
OcoOeHHOCTH OpUEHTAITUH JESTHOK Ha TEPPUTOPUH OTIBITHOTO yUacTKa.
KakoBbI OCHOBHBIE IPUHIIUTIBI INTAHUPOBAHUSA?

Kak ycTaHOBHUTH TOBTOPHOCTH B M0JIeBOM onbITe? [lokazaTh pacyeThl.
OT 4vero 3aBUCUT BETUYNHA OIITHOKHN?

Kax onpenenuts 06beM BoI0OpKU? OT YEro OH 3aBUCHUT?

KakoBsl TpeOOBaHMS MPY COCTABICHUH CXEM OJHO(DAKTOPHOTO OmbITa?
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9. KaxoBbl TpeGoBaHMsI MpH cOoCTaBIeHUH MHOrodakTopHoro omnbita? IloHsTHE
(haKTOPHOCTH.

10. Yto takoe [1DD u ero marpuria?

11. Yro cnemyeT yuuThIBaTh IPH MOI00PE ONTUMAITBHOTO coueTanus semMeHToB MI10?

12. TlpuHIMMIBI TUTAHWPOBAHUS HAOIIOICHUI U aHAIU30B B MTOJIEBOM OIIBITE.

[Ipaktuueckas padora Ne 6
Tema: Pa30MBKa y4acTKa M 3aKJIaJ1KA M0JEBOI0 ONbITA
(BBIE3THOE 3aHATHE)

Heab: OcBoeHME TEXHUKM 3aKIAJAKH SKCIEPUMEHTa U IPUOOpETEHUE
HABBIKOB Pa30MBKH y4acTKa MO/ OTIBIT.

Mecro mnpoBeneHUsi 3aHATHA: Y4€OHO-OMBITHOE (EPMEPCKOE XO3SHUCTBO
UHCTUTYTA.

IIpoaoKUTEIbHOCTD: 2 Haca

Iloozomosumenvuoiti  2man: WUCHOJb3YS PEKOMEHAYEMYIO JIUTEpaTypy,
U3yYNUTh OCHOBHBIE 3Tallbl 3aKJIaJKH U MPOBEICHUS PA3IUYHBIX OIBITOB, TEXHUKY
ATUX ONEpalrii B IOJEBOM OIIbITE; MO3HAKOMUTHCSA C MOJEBBIMU paboTamMHu Ha
OTIBITHOM yYacCTKE U YCBOUThH TPEOOBAHUS K HUM.

3adanue 1. IlpousBectu pa3OMBKy ydacTKa IOJ IOCEB O3MMOM MIIEHUIIbI
(MO31HUH CPOK) 1O 3apaHee COCTABICHHOMY IUIaHY.

3aoanue 2. 1lonroToBUTBCS K YCTHOMY OINPOCY MO JaHHOM TeMe Ha
CJIEYIOILEM 3aHATUU.

Pexomenoyemasn numepamypa

1. JIextuus Ne 4 Ha Temy «TexHHKa 3aKIaIKU U IPOBEACHUS OTIHITOBY.

2. locriexoB, b.A. Meroauka mojesoro ombita / B.A. JlociexoB. — Mocksa:
Komoc, 1985, nepeunsn. 2011.

3. Kuprommn, b.JI. OcHOBBI Hay4HBIX MccaenoBanuid B arponomun / b.J1 Ku-
prommH, b.JI. Ycemanos, U.I1. BacunseB. — Mocka: KomocC, 2009.

4. OCHOBBI Hay4YHbBIX HccienoBanuii B arponomun /| B.®. MouceitueHko,
M.®. Tpudonona, A.X. 3aBeproxa, B.E. Emenko. — Mocksa: Komoc, 1996, 1999.

Konmponvuwie sonpocwi

1. KaxkoBbl 3Tanbl 3aK1aIK1 JIabOpaTopHOTo OmnbITa? Bereranmmonnoro?
JIuzumerpuyeckoro? Yto oOI11€ro U 4eM OHU OTINYAIOTCS?

Drarbl 3aKJIaJKH MOJIEBOTO OMbITa. B 4eM 0COOEHHOCTH 3TOTO OmbITa?
KakoBbl BakHeiIIMEe MpaBuia 3KCIiepuMeHTaTopa’?

Korma u kak mpoBOAsT pa30MBKY y4acTKa Mo onbIT? YTo 1t 3TOro HyKHO?
Kaxkue noseBbie paboThl OCYIIECTBISIOTCS MOCTE pa30UBKU ydacTKa?
KakoBbl mpaBuna 06paboTku mouBsl? Buecenus ynoopenuii?

S
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7. Yto BKiIHOUYAET B ce0s yX0/1 32 TOCEBOM?

8. KakoBbwl OCHOBHBIC TPeOOBaHUS MTPU YOOPKE yporkas?

9. Kak moarotoBuTh omnbIT K yoopke? UTo Takoe BBIKITIOUKA?
10. Cnnoco6s1 1 cpoku yoopku. TpeboBanus k criocobam yOopKH.
11. MeTonpl yueta yposkas.

[Ipaktuueckas pabora Ne 7
Tema: MeToauka Ha0JIOIeHNH U YY€TOB

Hean: M3yueHne u 0CBOEHUE METOJMK Pa3IUYHBIX HAOIIOJEHUN U YYETOB,
MIPOBOAUMBIX BO BPEMSsI arPOHOMHUYECKUX UCCIEAOBAHUM.

IIpoao/KknTENbHOCTD: 2 Yaca

dopMa mnpoBeNeHUNA: PEKOMEHIYETCA KaXKJIOMYy CTYACHTY IOATOTOBUTH
JOKJIaJ, B BUJIE€ NPE3CHTAIIMU [0 OJHOM W3 3apaHee BBIOPAHHBIX TEM; TEMY
COTJIaCOBATh C MPEIMO/IaBaTeNIeM.

Ilpumepnvre memwl 0151 06CyIHCOEHUS

MeTteoposiornyeckue HaOIIOACHUS.

®denonornueckue HabIOAECHUS.

N3ydenune pu3nueckrux CBOMCTB MOYBBI.

Onpenenenne arpOXUMUYECKUX [TOKA3aTENEH IOYBEHHOM CPEBL.
Yuer 3aCOPEHHOCTH ITOCEBOB U MOYBBI.

OneHka 1MoceBoB U yuyeT OMOMETPUYECKUX MOKa3aTese.
DUTONATONOTMYECKUE YUEThl HAa MOCEBAX PAa3IUYHBIX KYJbTYD.
DHTOMOJIOTHYECKHUE YUEThl Ha MOCEBAaX Pa3IMYHBIX KYJIBTYP.
N3ydyeHne KOpPHEBOW CHUCTEMBI.

0. AHanu3 CHOMOBBIX 00PAa3IIOB.

1. AHanu3 3epHa U CeMsIH.

2. Yuer ypoxas.

13. JlabopaTopHbIi aHATTN3 XUMUKO-TEXHOJIOTHYECKUX TTOKa3aTeNei.

ERBPRO0oONOO TR WD R

3aoanue na Oom: 3aBepuIUTh MPOEKTHOE 3adanue Mo Teme «IlmanupoBanue
c.-X. akcrepumMenTa» (Ne 3, c. 31), myrem MIaHUPOBaHHS HAOIIOJCHUA U YUETOB
110 KOHKPETHOMY OIIBITY C OITUCAHUEM METOUK 1—2 HaOI0aeHUA.

Pexomenoyemas numepamypa

1. OcHOBBI Hay4HBIX HcciienoBanuii B arponomun / B.®. MowuceliueHko,
M.®. Tpudonona, A.X. 3aBeproxa, B.E. Emenko. — Mocksa: Konoc, 1996.

2. Jlocriexos, B.A. Metonuka mosnesoro omnbita / B.A. JlocriexoB. — Mocksa:
Komoc, 1985, nepeunsn. 2011.

3. http://mse-online.ru/zemledelie/nablyudeniya-i-uchety-v-period-vegetacii-
rastenij.html


http://mse-online.ru/zemledelie/nablyudeniya-i-uchety-v-period-vegetacii-rastenij.html
http://mse-online.ru/zemledelie/nablyudeniya-i-uchety-v-period-vegetacii-rastenij.html
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I1. OCHOBbI CTATUCTHUYECKOI'O AHAJIM3A PE3YJIBTATOB
NCCIEAOBAHUU B ATPOHOMUUA

[IpakTiueckas padota Ne 8
Tema: IloaroroBka Marepualia K MaTeMaTH4eckoii 00padorke.
I'pynnupoBka u rpaguyeckoe npeacTaBjieHue JAHHBIX ATPOHOMHYECKHUX
HCCJIeIOBAHUM

Hean: o3HaKOMJIGHHE C TIOHSATHSIMU TEHEpPaIbHOM U  BBIOOPOUYHOM
COBOKYMHOCTEH, Pa3IUYHbIMM THIIAMH U3MEHUYMBOCTH, CIOCOOAMHU TPYIIHUPOBKU
JAHHBIX; (POPMUPOBAHUE YMEHUW U HABBIKOB MOATOTOBKHU KCHEPUMEHTAIBHOTO
Marepuana K MaTeMaTH4eCcKOil 00paboTKe.

IIpopokuTeIbHOCTH PadoThI: 2 yaca

@®opma mnpoBeleHHs: OOMIETPYNIOBOE OOCYXICHHE TEOPETHUECKOTO
MaTepHualia; MHAUBUAYaJIbHOE COCTaBJICHUE BAPUALIMOHHOTO PsJa U MOCTPOCHHE
rpaduka.

Obuwue ceedenus

CraTucTuyeckue MeTOAbBI — 3TO CPEACTBO OOBSCHEHHS PE3YIbTATOB
MCCJIEIOBAHUM M AKTUBHBIA MHCTPYMEHT IJIAHUPOBAHUS ONTHUMAIbHOU CXEMBbI U
CTPYKTYpPBbI 3KCIIEPUMEHTA.

I'maBHas 3axaya MccienoBaTelss — MOJyYeHUE JOCTOBEPHON MH(pOpMaluu
MUCXOJIHBIX JAHHBIX 00 M3y4YaeMOM SIBJICHMHM, O0€3 KOTOpOl HEBO3MOKHA
MpaBUJIbHAs CTaTUCTUYECKast 00paboTKa. AOCOIOTHAS TOYHOCTh PACUETOB HUUYETO
HE JaCT,eClId UCXOJIHbIE TaHHbIE HE HA/ICKHBI.

OOpaboTKy TaHHBIX arpOHOMUYECKUX UCCIEOBAaHUM MPOBOJAAT B TPU ATAMa:

1. Aeponomuyeckuii aumanu3 TOJNYYEHHBIX JaHHBIX. OH 3aKioydaercs B
COTIOCTAaBJICHUN (PAKTUYECKOM METOAMKH TMPOBEACHUS ONbITAa C METOIUKOM,
TpeOyeMOl YCIOBUAMM U XapaKTEpOM HCCIIEIOBAaHHUS U BKIIOYACT: KPUTUUYECKHIL
0030p MAaHHBIX 00 YypoOKasx, COINOCTAaBJIEHHWE WX C pe3yJbTaTaMu I[OJIEBBIX
HaOJIOJICHUM, aHalIM3 METOAMKH IPOBENEHHUS OIbITa, a TaKKe OCBOOOXKICHHE
NEPBUYHBIX JTAHHBIX OTONMCOK U IPYTUX HETOYHOCTEM.

2. llepsuunas yugposas obpabomka NaHHBIX BKIIIOYAET: 1) mepecuer Macchl
3epHa C JeISHKHA Ha ypokail ¢ 1 ra; 2) npuBefeHre ypoKalHOCTH K CTaHJIApTHOU
BJIQXXHOCTH; 3) COCTaBJICHHE TaOJUI[ ypOXKaeB: OINpPEACIICHHE CYMM YpOXKaeB IO
BapuaHTaM, IOBTOPEHHUAM U OOIIEH CYyMMBI ypOXKaeB, pacueT CPEAHUX YPOXKAEB 10
BapuaHTaM U OMbITY; 4) «BOCCTAHOBJICHHE BBIMABIIMX JAHHBIX», €CIM U3 y4eTa
BbIIaJla OJIHA WJIM HECKOJIKO JENISIHOK U, CJIe0OBAaTEIbHO, HAPYIIEHO CPaBHEHUE
BapUAHTOB, IyT€M BbIUMUCIIEHUS HaMOO0JIee BEPOSITHOIO YPOKas 3TUX JEISHOK;

5) OpaKOBKY «COMHUTEIBHBIX JaHHbIX.

3. Cmamucmuueckas oyenka pe3yivmamog uccredosanui. Haanexamas
MaTeMaTHueckas o0pa0oTKa SKCIEpUMEHTABHBIX JaHHBIX TMO3BOJISIET CHAETIaTh
HAJEeKHbIE  BbIBOJBI 00  OOBEKTUBHBIX  CBOWCTBAX, 3aKOHOMEPHOCTSX
HMHTEPECYIOIIETO HAC SBJICHMS.



40

Ho mpexne, yeM UCXOJIHBI MaTepuall MOJABEPrHYTh MaTeMaTH4YeCKOM
o0paboTKke, €ro HeoOXOAMMO TMPEABAPUTEIBHO TOArOTOBUTH. (OOpaboOTKy
BAPBUPYIOIINX MPU3HAKOB HAYMHAIOT C TPYNIUPOBKH JaHHBIX. BapbupoBaHue
ATUX MPU3HAKOB NPOUCXOJUT, OJarojapsi OCHOBHOMY CBOMCTBY BCEr0O >KHBOIO:
OTJIMYAThCA JPYyr OT Jpyra. OTO Ha3bIBACTCd HM3MEHYMBOCTHI) NPH3HAKA.
Bapbsupyronumu mnpusHakamMyd y pacTeHU SIBISIOTCS BBICOTA, MPOAYKTHUBHAS
KYCTHCTOCTbh, JJIMHA KOJOoca (METEIKH), KOJUYECTBO 3€PEH B KOJIOCE (METEINKE),
macca 1000 3epeH, ypoxalHOCTh U T.1. M3ydeHre 3TUX MPU3HAKOB BEJIETCS HE Ha
OJIHOM PacTeHUH, a B COBOKYMHOCTH. Pa3nnuaioT reHepajibHYI0 U BbIOOPOYHYIO
COBOKYIHOCTb.

l'enepanbras COBOKYIMHOCTb COCTOMT U3 KA4eCTBEHHO OJHOPOJIHBIX
NpEeACTaBUTENEH  BUAA, PA3HOBHJIHOCTH, cOpTa M T.IL, O0OJIaJarOIUX
OTPENICICHHBIMU CBOMCTBAMHU, BO3HUKAIOIIUMH, TPUMEPHO B OJUHAKOBBIX
YCHOBUSAX BHEIIHEHN cpenpl. Hanmpumep, ceMeHa OTHOW MapTHH COPTA, NEJITHKA WA
LEJI0€ TO0J€, 3aCeIHHOE OJHUM COPTOM U T.A. Pa3mepsl Takoi COBOKYINHOCTH
O0OBIYHO OUYEHb BEIUKH.

Yacms 00vekmog 2eHepanvbHol COBOKYNHOCMU, KOMOpAs NONAla Ha
usyueuue, 8 UCCIe0068aHUe, HA3LIGAECMC BblOOPOUHOU COBOKYNHOCHbIO WIH
sbibopxoti, HatipuMmep, 50-100 pacTeHuit ¢ AeNIHKY, 2-3 HABECKU CEMSIH U3 00IIeH
naptud U T.4. BpiOopka nomkHa OBITH penpezenmamugHoll, T.e. TUIAYHOM,
MPEACTABISATh WM XapaKT€pU30BaThb BCIO COBOKYIHOCTb B LEJIOM. A 3TO
JIOCTUTAeTCS CIy4alHBIM  (peHOoMusuposanHvimM) OTOOPOM ¥ OOBEKTHBHBIM
MOIXO/I0OM.

Yucno snemenmos 6 eeHepanbHOl COBOKYNHOCMU U 8blOOPKE HA3bIBAEMCS UX
00beMOM.

OO0beM TeHepa bHOM COBOKYIMHOCTH 0obOo3Hauaetrcs «N», a BBIOOpPOYHOU —
«n». Beibopka, B koTopoii MeHbIe 30 wieHoB Ha3biBaeTcs manou (N < 30), a B
KoTopoii 6ombine 30 — boxvuioii (n >30).

Pa3znnuaroT KOJIM4eCTBEHHYI0 U KAa4YeCTBEHHYI0 H3MEHYNBOCTh.

Konuuecmeennoii Ha3pIBalOT U3MEHUYMBOCTD, MIPU KOTOPOH pa3inyusi MEXIY
BapuaHTaMu (OTIETbHBIMH 3HAYEHUSMU TMPU3HAKA) MOXHO HU3MEPUTH WIIU
IIOCUNTATh (Macca, ypoxKai, BBICOTA, KOJIMYECTBO 3€PEH B KOJIOCE U T.1.).

[Ipu xauecmeennoii N3MEHUUBOCTU PA3NUUMS BBIPAKAIOTCS KaueCTBEHHBIMU
MoKa3aTess MU, HE MOIAI0IUMUCS U3MEPEHUIO (BKYC, IIBET, (hopMa U T.1.).

[Ipy mnonaroroBke wmarTepualia K MaTemMaTH4eckod oO0paboTke crmocod
IPYIIUPOBKU JAHHBIX 3aBUCUT KaK OT XapaKTepa U3MEHUYMBOCTH MpU3HAKA, TAK U
oT 00bemMa BBIOOPKH.

Jlnst Manoil BHIOOpKM TpHU JIIOOOM XapakTepe M3MEHYMBOCTH MPUMEHSAETCS
paHdicuposanue, T.€., pacloJIOKEHUE BAPUAHT B CTPOIOM MOPSAAKE MO MPUHLHUITY
WX YBEJIMYEHUS UIN YMEHBIIICHUS.

Hanpumep: npu u3MepeHuM BBICOTBI pacTeHuM copra puca [IpuBOIbHBIN
noJiyueHsl ciuenywoomue nanusie: 87,4; 104,5; 101,3; 97,8; 90,2; 93,0; 85,9;
98,3; 95,6; 89,4 cMm.

PanXxupOBaHHBIN Psit BBITISAIUT TaK:

85,9; 87,4; 89,4; 90,2; 93,0; 95,6; 97,8; 98,3; 101,3; 104,5.
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MunumanbHas BeicOTa pacTeHuit — 85,9 cM, makcuManbHas — 104,5 cM. Dt
3HaueHUs Ha3bIBArOTCS umumamu, M (Xmin, Xmax)-

Jnsa Gonpumx BbIOOPOK (N > 30) OCHOBHBIM CHOCOOOM TPYNIHPOBKU
SIBJISICTCS] COCTABIICHNE BapUAITMOHHOTO PsIJIa.

BapuanuoHHbIi psil — 3TO ABOMHOM PSAI YHCEN, B KOTOPBIX YKa3aHbI
3HAYCHUS BApBHUPYIONIETO TMPHU3HAKa B TIOPSAIKE BO3PACTAHWS WM yOBIBaHHS H
COOTBETCTBYIOIIME UM YacTOThl. Ero MOXHO MpeACTaBUTh B BUJIE HEMPEPHIBHOTO
MHTEPBAIBHOTO WJIM OC3MHTEPBAILHOTO psifa. MHTEpBaIbHbIN BapHaAllMOHHBIN P
JaeT OOJIBIIIYIO HATJITHOCTh M Pa3peIIMMOCTh.

Cocmasnenue UHmMeEPBAalbHOcO 6apUAYUOHHO2CO pﬂda

PaccmoTpum NopsAIOK MOCTPOEHUS BAPUALIMOHHOTO Psiia Ha PUMEDE.

3aoanue 1. Ilpu u3yuyeHUHu COPTOOOPA3IOB COPro CaxapHOro Ha JCISTHKAX
KoHTpoibHOTO mnuTOoMHUKA (KII) ObpulM moONydeHBI Cleayrouue JaHHbIC
YPOKalHOCTH 3€JIEHON MacChl Ha CUJIOC (T/Ta):

396 370 350 406 388 382 360 384 370 358

37,8 404 388 448 310 36,2 386 416 440 36,2

378 388 424 344 372 358 370 400 370 388

406 374 390 352 420 360 404 400 374 364

CrpynmnupoBaTh JaHHbIE M TOCTPOUTh Tpaduueckoe H300pakeHHe
BApUALIMOHHOTO psijia.

[Ipu cocraBiieHUH BapUALMOHHOTO Psijia BCIO BHIOOPOUYHYIO COBOKYITHOCTD
pazomBaroT Ha epynnul (knaccel, K). KonudaecTBo BapraHT, MONABIIMX B KaXIbIH
KJlacc, HazbIBaloT uacmomamu (f). CyMma 4acTOT IO BCEM KjaccaM JIOJDKHA
paBHATBCS 00BeMy BBIOOpKU: Xf = n. BenuumHa, Ha KOTOPYIO OJMH Kjacc
OTJIMYAETCSOT IPYTOro, HA3bIBACTCS MEHCKAACCOBbLI UHmMepsall (i).

llopsioox cocmasnenus eapuayuoHHo20 paoa

1. HaiiTn B npuBEICHHBIX JaHHBIX JTUMHUTHI, T.€. MAKCUMAIBHOC (Xmax) 1

MHUHUMAJIBHOE (Xmin) 3HAUCHUS TIPU3HAKA M OTIPEACIINTD pasmax sapvuposanus (R):
Xmax = 44,8 T/ra R = Xmax — Xmin (8.1)
Xmin=31,0 T/Ta R=44,8-31,0=13,8 1/ra

2. BriOpaTh onTUManbHOE YHCIIO KIACCOB (K), UCXO0IA U3 00BheMa BEIOOPKH.
OpHEHTHUPOBOYHO, YHCIO KJIACCOB PAaBHO KOPHIO KBAJpPaTHOMY M3 OOIIEro

yrcna Haomonenuii: K = \/ﬁ .

Pexomennyercs:
pH yrcie HaboIeHu KJIACCOB
31-60 6-8
61— 100 7-10

101 - 200 9-12
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20lu> 12 - 17

B namem npumepe K =+/40~6,32.
4. YCTaHOBUTHh BEIIMYMHY MEKKJIACCOBOIO MHTEPBaJia Ha OCHOBAaHU KOJMYECTBA
KJIACCOB M pa3Maxa BapbUPOBAHMUS ITPU3HAKA:

i:E: Xmax -Xmin 8.2
13.8 : « °
i=="=218 ~2
3HAYUT, 6.3 T/Ta.

WuTepBan mydire OpaTh METbIM YHCIOM WM OKAaHYMBAIOIIUNCS HA 5 TECATHIX
(Hampumep, 2,5) 4TOOBI 3Ta BeIUYKMHA Obla yI0OHOH I JATbHEHIINX PacyeTOB.

4. CoctaBUTh TaOJMIly M BHECTH B HE€ HUKHHUE TPaHUIIbI KaXKJIOro Kiacca,
COo0JTIO1ast MEXKKJIACCOBBIN MHTEpBa (Tabsmia 8.1.).

Ta6nuna 8.1 — Pacnipenenenue no kjiaccam JaHHBIX YPOKaHOCTH 3€JIEHOM MacChl
Ha CHUJIOC COPTOOOPA3IIOB COPTO CaxapHOTO

Knacc (k) Cnioco6 pa3HOCKH Yacrora (f) Cpennsis
IITPUX «KOHBEPT» rpynmoBas (X;)
31,0-32,9 | . 1 32,0
33,0-349 | . 1 34,0
35,0 -36,9 [-HJ | | | | I 36,0
37,0-389 [RH TS T B 16 38,0
39,0-40,9 14011 l_ 8 40,0
41,0-429 | | | ' 3 42,0
43,0-44,8 | | e 2 44.0
D> f=40

3a nauano nepgoeo kiacca OepyT WIM MHUHMMAJIbHOE 3Hau€HHE (€CIHU OHO
BBIPKEHO IIETBIM YHCJIOM), WM TaKoe 3HA4eHHE (B IEJIbIX YMCIIAX), YTOOBI Xmin
Mornajgo MPUMEPHO B cepeluHy kiacca. Hayano criepyromiero kjacca J0JIKHO
OTJINYAThCSl Ha BEJIUYUHY KJIACCOBOTO MHTEpPBaja, a KOHEIl MPEbLAYIIEro Kiacca
—Ha eIMHUILY TOYHOCTU M3MepeHus. [[pyrumu ciioBamu, €ciid 3HAa4eHUs] PU3HAKa
JIaHbI B ICCATHIX JOJSX, TO Pa3HUIIA MEXK/Ty KOHIIOM MPEABIIYIIEro U HayajaoM To-
cieayromiero kiacco pasHa 0,1, ecau uaMepeHust 10 coThix jpoiei, To — 0,01 (He-
npepbIBHAsT KOJIMYECTBEHHAs] U3MEHUHUBOCTH), & €CJIM 3TO JTUCKPETHBIE MPU3HAKH,
T.€. 3HaUCHUS BBIPAKEHBI LIEJIBIMUA YUCIAMH, TO 3Ta pa3HUIla OyJIeT paBHA €IUHU-
ne. Konen mocienHero kiacca BCerja 3aBeplIaeTCsl MaKCUMAaJbHBIM 3HAYE€HUEM
pU3HAKa.

5. IIpoBecTu pa3HOCKY UCXOJIHBIX JAaHHBIX MO Ki1accaM. Ee MOKHO MPOBOAUTH
JIBYMSI CIIOCOOAMM: «IUTPUX» U «KOHBEPT», MPU 3TOM PA3HOCUTh BapUAHTHI IO
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Kjlaccam JIydilie B TIOPSJKE WX 3aluCH, OTMEuYas B COOTBETCTBYIOIIEM Kilacce
IITPUXOM WUJIM TOYKON B 3aBUCUMOCTH OT BBIOPAHHOT'O CIIOco0a.

6. Berauciuth cpeouroro epynnosyro eeruuuny (Xi), KoTopas onpeaeisercs
MyTEM CIIOKEHUSI HUKHEW TpaHuUIIbl KaXJI0T0 Kjlacca U MOJIOBUHBI MHTEpBana. Tak,
cpenHeil rpynmnoBoi mepBoro kiacca Oymer 31,0 + 1,0 = 32,0 (1/ra), BTOpOro
kimacca— 33,0 + 1,0 = 34,0 (1/ra) u T.10.

7. Iloctpouts rpaduyeckoe n300paxeHne BapualliOHHOTO psa.

HTtorn rpynmupoBKH MOKHO M300pa3uTh B BUIE TpaduKka: THCTOrPaMMbl —
CTOJIOMKOBOM JHUarpamMMbl, COSTUHSIONICH Hadaao KaKI0TO Kilacca U MOJUTOHA —
JIOMaHOM JTMHUU, COCAUHSIONIEH CPeAHETPYIIIOBbIC 3HAUEHUS KJIACCOB.

[Ipu BEIOOpEe wMacmTaba pPEKOMEHIYETCS MPHUACPKUBATHCS —«30JIOTOTO
mpaBuia Tpadukay: OTHOIICHWE IMWPUHBI Trpadka K €ro BBICOTE  JIOJDKHO
cocTaBiaaATh 7 : 5 mym 8 : 5. Ha ocm abOcuucc OTKJIAABIBAIOT 3HAYCHHUS HUKHEH

I'paHUObI KJIACCOB WJIN CPCAHCTPYIIIIOBLIC, 4 HA OCH OPAXMHAT — YaCTOThI (pHCYHOK
8.1).

18
16 A
14 A
12 A
10

O N M OO

31-33 33-35 35-37 37-39 39-41 41-43 43-45

Pucynox 8.1 — I'ucrorpamma (a) v moiuroH (0) ypokaitHOCTH 3€JICHON MaCChI
Ha CUJIOC COPTOOOPA3IIOB COPro CaXxapHOTo

['paduueckoe n300paxeHue MO3BOJISIET HaIJISITHO OTIPEICIIUTh
3aKOHOMEPHOCTH PACTIPEEICHHS U3y4aeMOro Mpru3HaKa u CyAUTh O XapaKTepe ero
W3MEHYUBOCTH.

3aoanue 2. Wcnonb3dys TmpaBuUiia COCTaBJIEHUS BapHAIlMOHHOIO psAJa,
CaMOCTOSITENIEHO CTPYNIIUPOBATh JAaHHBIE U MIOCTPOUTH TpaduidecKoe n300paxeHne
BapHAIMOHHOTO psijia M0 UHAUBUIYAIbHOMY 33JJaHUIO.

Hnousuoyanvuvle 3a0anus 0 camocmosmenbHou pabomol

Nel. ¥V o3umoii mmenusl copta Jon 107 macca 3epHa ¢ OTHON CeMbH B
MMUTOMHUKE UCTIBITaHUS OTOMCTBa 1-ro roga coctaBuia (B r):
55,0 58,2 584 558 562 640 624 572 600 588
57,0 596 56,0 578 586 56,2 544 558 588 64,8
60,6 588 570 604 616 578 588 570 574 510



44
57,4 606 590 703 620 600 560 574 568 604
59,2 556 536 650 602 578 586 540 601 574
CrpynnupoBaTh AaHHbIC, onpeaeinTs i, K, X. ITocTpouTs ructorpamMmmy u
MOJIUTOH.

Ne2. Tlpu obcrmeoBaHNY TIOJIS CaxapHOU CBEKJIBI HA 3aCEIICHHOCTh OOBIKHOBEHHBIM

Ne3.

Neq.,

NoS5.

CBEKJIOBUYHBIM  JOJTOHOCMKOM B TIOYBEHHBIX IMpo0Oax 0OHApYKEHO
CJIEAYIOIIEE YMCIIO HACEKOMBIX (B IIIT.):

2 1 3 2 3 4 7 3 4 5
4 3 5 5 7 5 2 2 3 6
2 2 7 1 2 8 5 4 6 5
/7 4 10 4 5 1 4 5 7 6
10 7 15 6 8 3 1 7 4 6

CrpynnupoBaTh JaaHHbie, onpenenuts |, K, X. IToctpouTs ructorpammy u
MTOJIUTOH.

[Ipu ompeneneHnn MNOBPEKACHHOCTH 3€pHA O3MMOM MieHUIbl JlOHCKas
0e30cTast KJIOMOM-4Yepenanikoi MmoyydeHsl CICAYIONHe mokasareiu (B %):
299 131 94 49 38 118 59 153 98 58

136 19,2 36 95 10,2 143 6,7 138 159 74

10,3 129 108 10,5 11,0 18,7 219 154 89 235

5,2 19,7 6,3 209 59 190 191 16,8 18,7 18,5

198 11,3 351 13,6 31,2 4,5 153 134 13,6 128
CrpynnupoBaTh AaHHBIE, onpeaeauTs |, K, X. [Toctpouts ructorpaMmmy u
MTOJIUTOH.

[Ipu oOcnegoBanum pacTeHuid THOpHAa mojacoidHeyHuka JloHckoir 22 B
MUTOMHHUKE WCTBITAHUS Ha JAeNSHKaX ObLIO OOHapyXeHO CJIeAyIolee
KOJIMYECTBO PACTEHUH, MOPAKEHHBIX PIKABUMHOM (B IIT.):

13 7 30 14 17 15 17 19 24 26

17 18 15 16 18 17 20 24 23 21

34 21 18 8 32 20 21 25 20 18

18 17 20 18 20 12 32 17 21 20

20 22 16 25 14 17 10 30 18 20

CrpynmupoBaTh aaHubie, onpenenuts |, K, X. IToctpouTs ructorpammy u
MOJIUTOH.

VY o3umoii mmieHunbl copta PocToBuaHka 5 copepikaHue Oenka B 3epHE
coctaBuiio (B %):

141 108 151 99 136 115 118 129 145 137

11,8 97 128 10,8 11,5 12,7 116 119 124 10,7

105 142 116 126 124 143 124 98 128 13,7

136 144 142 119 138 109 106 139 11,7 124

126 154 108 14,7 128 119 10,1 146 136 128
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CrpynnupoBaTh JaaHHbie, onpenenuts |, K, X. IloctpouTs ructorpammy u
MOJIUTOH.

Ne6. Macca 3epHa ¢ 0JHOTO pacTeHus: 03UMoro s;tuMeHst copra JKurynu 8 MCU
coctaBuia (B r):
31 25 34 28 41 31 34 32 29
30 28 32 33 38 32 28 33 33
29 31 28 34 36 29 29 31 32
33 34 27 27 36 30 32 35 34
35 37 31 25 33 30 34 30 31
CrpynmnupoBaTh naHHble, onpenenuTs |, K, X. [loctpouts rucrorpamMmmy u
HOJIUTOH.

Ne7. 'V tpexnuneitHoro rudbpuaa Kykypysbl 3epHorpaackuid 251 MB uucino 3epen
B PsiIy IIOYaTKa B CPETHEM COCTaBUJIO (B IUT.):
32 25 42 31 36 32 30 36 38 33
36 28 30 36 35 33 36 35 36 29
32 33 36 34 36 28 34 36 37 30
40 38 37 36 37 34 38 30 34 32
38 36 34 30 33 37 3 32 33 34
CrpynmnupoBaTh JAaHHbie, onpenenuts |, K, X. IToctpouTs ructorpammy u
HOJIUTOH.

Ne8. V copra caxapnoro copro CaxapHoe 5 B TUTOMHHUKE TIEPEOTBIICHHS DIIMTHBIX
pacTeHMIA coepikaHme caxapa B COke credieii coctaBuiio (B %):
14 11 13 15 16 14 15 12 13 12
11 12 14 14 15 15 16 13 15 14
10 14 11 9 14 13 12 12 14 15
1 10 14 12 11 10 12 14 12 15
12 13 9 14 12 15 16 13 12 14
CrpynmnupoBaTh JaHHBIC, onpeaeauTs |, K, X. [Toctpouts ructorpaMmy u
TTOJIMTOH.

No9. IIpu ananuze kosoca 03UMOM MIIEHUIBI TaHauc JJMHA €ro B MUTOMHUKE
WCIIBITAaHUSI TOTOMCTB COCTaBUJIA (B CM):
85 82 96 92 75 80 90 84 95 94
70 80 85 94 97 90 90 7,2 84 9.2
95 75 85 90 86 86 92 92 90 8,0
94 90 87 91 80 96 82 79 84 91
86 95 90 91 85 94 97 84 7,2 90

CrpymnmupoBaTh gaHHbie, onpenenuts |, k, X. IloctpouTs ructorpammy u
ITOJIUTOH.
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Nel0. ¥V o3umoit nmenunsl copra FOmma Beicota pactennit B MCU cocrtaBuia
(B c™m):
65 80 75 75 68 66 67 60 69 70
80 73 8 65 73 68 75 62 67 65
72 75 76 60 69 76 /0 75 76 62
/5 63 62 62 72 61 70 70 65 59
60 68 64 73 79 68 75 65 64 75
CrpymnmupoBath ganabie, onpenenuts |, k, X. Iloctpouts rucrorpammy u
MOJIUTOH.

Nell. ¥V o3umon tputukaine copra TopHago B MUTOMHHMKE UCTIBITAHUS ITOTOMCTB 1-
r'0 rojla YKcCJio 3€pPeH B KOJIOCE COCTABUIIO (B IIIT.):
30 40 35 30 20 40 32 35 30 38
31 42 37 31 21 41 30 32 21 36
35 36 28 27 24 39 29 30 24 34
20 22 24 29 24 37 26 28 28 36
25 21 25 26 25 33 23 28 31 30

CrpynmupoBath gaHHbie, onpenenuts |, K, X. [loctpouts ructorpammy u
ITOJIUTOH.

Nel2. KomnuecTBO 3epeH ¢ pacTeHUs OJHOM CeMbU copTa ropoxa UWIIMHUHCKHUMA
229 B IUTOMHHUKE UCIIBITAHUS IIOTOMCTB 2-T'0 TO[a COCTaBUJIa (B IIIT.):
17 29 17 36 24 11 29 12 13 12
24 25 25 30 14 20 22 18 11 16
18 19 19 29 19 26 13 16 12 16
33 19 27 17 21 17 24 15 18 11
CrpynmnupoBaTh JaHHBIC, onpeaeauTs |, K, X. [Toctpouts ructorpaMmy u
TTOJIMTOH.

Nel3. BeicoTa pacTeHHiI TOACOJHEUYHHKA copTa JIakoMKa B OMBITE MO U3YYEHUIO
TJIOIIAIU IUTaHUsI COCTaBua (B CM):
164 180 159 163 165 155 1/0 160 1/2 174
190 160 155 172 190 165 1/0 165 188 169
170 188 180 180 1/3 180 172 182 159 178
180 173 189 191 161 1/3 158 180 180 172
165 175 181 175 159 168 169 174 186 170
CrpynmupoBaTh aaHubie, onpenenuts |, K, X. IToctpouTs ructorpammy u
IIOJIUTOH.

Nel4. Macca 3epHa ¢ 0OIHOTO pacTeHHs] cOpTa ropoxa AKCalCKui ycaTblii / B
MUTOMHUKE UCIIBITAaHUSI TIOTOMCTB 2-TO TOJ]a COCTaBMIIA (B T):
34 38 39 37 34 33 34 35 30
35 41 35 36 32 37 32 3,7 32
30 34 33 33 30 32 34 40 35
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32 38 42 35 35 36 33 40 35
36 32 38 32 31 35 36 36 37
CrpynmupoBaTh JaHHble, onpenenuth |, K, X. I[Toctpouts rucrorpammy u
MOJIUTOH.

Nel5. BeicoTa pacTeHuid 03UMOM TpuUTHKane copra KeHTaBp B MUTOMHUKE

RHBoOwoo~NOoOOR~wWNE

12.

13.

14,
15.

0.
1.

HCIIBITAaHUSI COCTaBUIA (B CM):

8 90 88 75 80 80 89 81 75 90

90 95 79 82 8 99 8 80 87 90

83 80 93 98 93 8 88 99 95 88

98 75 80 83 89 94 92 85 86 99

95 88 90 79 84 8 88 86 99 90

CrpynmnupoBaTh AaHHble, onpenenuth |, K, X. I[Toctpouts rucrorpammy u
MOJIUTOH.

KOHI’I’!pOJZbele 60NpPOocCyl

JIns1 wero Hy>KHbI CTaTUCTHYECKKE MeToIbI? KakoBa 3ama4ua nccienoBaress?
Orarbl 00padOTKU JaHHBIX HAYYHBIX UCCIIEIOBAHUM.

UTo Takoe U3BMEHYUBOCTh ITpu3HaKa? THIbl U3MEHUYHNBOCTH.

Urto Takoe reHepaibHasi U BBIOOPOYHAsi COBOKYITHOCTh?

[TonsiTue BapuanThl, 00beMa BEIOOPKH. UTO Takoe Ooubllias U Majasi BBIOOpKU?
Kak cucrematusupoBarh naHHbie Manion BeIOOpku? [Ipumep.

Kak crpynnupoBath JaHHbIE OOJIBIION BHIOOPKU?

UYro Takoe BapuallMOHHBIN psia?

Kak onpenennuts pazMax BapbHUpPOBAHUS U ONTUMAIBLHOE KOJMYECTBO KJIACCOB?
Kak onpeaennts HHTEPBAI MEXKIY KiiaccaMu?

Urto siBnsieTcs HUKHEHW (Ha4asoM) W BepXHEH (KOHIIOM) FpaHMIICH
BAPUALIMOHHOTO psijga?

Ha xakyro BeIMYHMHY OTIMYAETCS KOHEL MPeabIAYLIEro Kjacca U Hayayio
CHEAYIOLIETO?

Kak nmocuuTarh 4acTOTy BCTPEYa€MOCTH BapHaHT B KaxaA0M kiacce? CrnocoOsbl
Pa3HOCKHU JJAaHHBIX.

Uto Takoe cpeaHsisi TpyIIoBasi, Kak OHa Onpeaensiercs?

Uto Takoe moJIUroH U ructorpamma? Uto oHM XapaKkTepu3yroT?

[Ipaktuueckas padora Ne 9
Tema: BolunciieHre CTATHCTHYECKUX MOKA3aTeJiell BbIOOPKHU
NMPHU KOJUYEeCTBEHHOH M3MEHYMBOCTH MPU3HAKA

Hean: QopMupoBaHue yMEHHSI BBIYUCISITh OCHOBHBIE CTAaTHCTHYECKHUE

MOKa3aTe/Il KOJHWYECTBEHHOM W3MEHUMBOCTU U HpI/IO6peTeHI/Ie HaBBbIKa OaBaTb
XapaKTCPUCTUKY COBOKYITHOCTH 110 ITOJIYYCHHBIM PE3yJIbTATaAM.

IIpoao/KkuTEIBHOCTH PAadOTHI: 2 Yaca

Obuwue ceedenus

OcHOBHAsT 3ajlaya CTATUCTHYECKOW 00padOTKW HAOIIOACHUN SABIAETCI

BBIUMCIICHUE psAa TOKa3aTeled, XapakTEepU3YIOIIMX  CBOMCTBO  JaHHOU
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COBOKYITHOCTUB 000OIIIEHHOM BHJIE.

Takue mokazaTenu MOKHO MPEICTaBUTh 3-MsI OCHOBHBIMU TPYTIIIAMH:

1) mokasarenu ypoBHsI psiia (XapaKTEPUCTHKH MOJIOKEHUS, [IEHTPAILHOM
TEH/ICHIINN ), XapaKTEPU3YIOLIUE CpEAHEE 3HAUCHUE NPU3HAKA,

2) ToKa3arenu U3MEeHYMBOCTH (BapbUPOBaHUS ) IPU3HAKA;

3) mokasarenu OMMOKHN penpe3eHTATUBHOCTH.

K nepBoii rpymre oTHOCATCS: cpeansisi apumernyeckas BeinnuunHa (X, y)

cpenHeB3BelnenHasi (X, ), cpeanss reomerpuueckas (G), rapMoHHYecKas

cpennsis (H), moxa (Mo), mennana (Me) u np.

OcTaHOBHUMCS TIOKA HA TIEPBBIX JIBYX CPEIHUX.

[pocras cpenssisi apudmeTndeckas, X, y — 3TO CpelHee 3HAUCHHE MAaJoi
BBIOOPKH (HECTPYIITMPOBAHHBIX JAHHBIX ), KOTOPAsi BBIYUCIISETCS 10 (hopMyIIe:

% =2 9.1)

n

rae Xi - OTAENbHbIEC 3HAUCHUS NMPU3HAKA (BapHAHTHI);N - 00bEM BBIOOPKHU.
CpeaneapudmeTnueckas XapakTepu3yeT BCIO BHIOOPOUYHYIO COBOKYIHOCTH B
LIEJIOM, T.€. ABJIIETCS TOUYKOW paBHOBecHsA. OHA MOKa3bIBAET, KaKyl0 Obl BEIIMYUHY
MIpU3HAaKa UMEIM PAacTEHUs TaHHOM BBIOOPKH, €CIM Obl 3Ta BeJIMYMHA ObliIa Y BCEX
OJIMHAKOBOMH.
Cpenneapudmernueckas 00Ja1aeT AByMs BaKHbIMU CBOMCTBaMHU:

a) aOCOJIOTHBIA IEHTP BCEX 3HAUYCHHU (CyMMa OTKJIOHEHHI or X)) paBHa
HYIHO ) (X, = X)=0;

0) cymma KBaJIpaTOB OTKJIOHEHUH OT cpenHeapu(dMeTHuecKoil MUHHUMAaJIbHA
10 CPaBHEHUIO C AHAJIOTMYHON CYyMMOM OTKJIOHEHUH OT JIF0OOTO IPYroro yucia:

Z(xi —X)? = min

CpenHee 3HayYeHHE CTPYNMUPOBAHHON (OOJBIION) BBIOOPKH HA3bIBAIOT
CPEIIHEeB3BEIICHHON apudMeTH4YecKkoil. ITo moKaszaTelb, 00bETUHSIONINN CPETHHE
3HAYEHUSI OTACIBbHBIX TPYII HJIA HECKOJIBKUX BHIOOPOK:

rae X — rpymnmoBasi cpefusis (Ipu HECKOJIBKUX BBIOOpKAX — MpOCTas
cpenneapudmMeTrueckas KaxKa0i BbIOOPKH),
f - yacToTa BcTpeyaeMOCTH IPHU3HAKA B KaXKIOH TpyIIIIe.

AR 9.2)

DTy BEJIMYMHY MOXKHO BBIYHCIUTH W KOCBEHHBIM METOJOM C TIOMOIIBIO
VCII08HOU CpeOHel:

¥=A+i22 (93) wm X = A+ 28 (9.4)

n

rae A — ycllOBHas CpeaHsis;

| — MHTEpBAJI MEXy KJIaCCaMHU;

a — OTKJIOHEHUE OT H)/1e6020 KIacca;

X1 — OTKJIOHEHHE OT YCIIOBHOM CPENHEH.

3a mynegou knacc BHIOMpAIOT Kiacc (TPymiy), 4acToTa BCTPEUAEMOCTU
BapUaHT B KOTOPOM, MakcuMaibHa. ETo elie Ha3bIBalOT MOJAIbHBIM KIACCOM, TaK
Kak B HEM HaXOJUTCS MoOJa — 3HAUYeHUE TMpHU3HAKa, Hauboiee dYacrTo
BCTpEYaIoIIeecs B COBOKYTHOCTH.
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3a ycnosHyio cpednioro MPUHUMAIOT CPEHIOI TPYIMIOBYIO HYJIEBOTO Kiacca.
K mokazaTensm, XapakTepHU3YIOMIMM pa3sHooOpa3ue (M3MEHYMBOCTh) IPU3HAKA,
OTHOCATCS JIMMHTBI (Xmax, Xmin), pa3smMax Bapbuposanusi (R), aucmepcus (S?)
CTAaHJAAPTHOE WIM CpeIHeKBaaApaTHyeckoe OTKJIoHeHHEe (S), kodpPuumeHT
N3MEHYHUBOCTH (Bapuanun) npuzHaka (V).

Pasmax BappupoBaHHMS — CaMblii TPOCTOH W CaMblid TOYHBIA CIOCOO
KOJIMYECTBEHHOTO BBIPAXEHUS H3MEHUMBOCTH NpU3HaKa. Breruucisgercs 1o
pazHoctu aumutoB (popmyma 8.1). Ha ero ocHoBe pacCUUTHIBAIOT
NpUOIU3UTENIbHYIO BETUYUHY CTAaHJAPTHOI'O OTKJIOHEHUSI.

Jlucniepcusi, WM CpeAHUN KBaapaT OTKJIOHCHUM (Sz) — CyMMa KBaJpaToB
OTKJIOHECHHH OT/IEIBHBIX 3HAUEHUHN OT CpeIHEH, IeeHHas Ha CTETIeHb CBOOOIBI.

,  Z(x—X)°

TSl MaJIOW BBIOOPKU: - n—1 ' (9.5)

JUIs1 OOJIBIIION BHIOOPKHU:

(X —x)?2 IfX?2-(ZfX )?:n [2fa? —(Zfa:n)?]-i?
g2 — i _ 1 1 _ . (9.6)
n-1 n-1 n-1
OCHOBHBIM ITIOKAa3aTcCJIEM BapI/IaI_[I/II/I nimn pacceﬂHHﬂ HpI/ISHaKa CJIy)KI/IT
CTaHAAPTHOC HJIM CPCAHCKBAAPATHUUYCCKOC OTKIIOHCHUC (S) OHO ITIOKA3bIBACT. HA
CKOJIBKO IIPHU3HAK, leflcyHlI/Iﬁ JaHHBIM PpPaCTCHUAM, OTKIIOHACTCA OT cpez[Heﬁ
apu(pMETUYECKON B aHAIM3UPYEMOW COBOKYIHOCTU. BbIUuCIsSETCS Kak KOpPEHb

KBAJIPATHBIA U3 TUCIICPCUH:
S=4+/5%. (9.7)

DTOT MOKa3aTeNlb JAaeT MpEeJCTaBlIeHHe O Hauboyiee BEpOSITHOW cpeaHei
OIMOKE  OTAEIBHOTO0  €AMHUYHOTO  HAOJMIOJEHUs, B3STOTO U3  JIaHHOM
COBOKYMHOCTH. Ero Ha3pIBaloT €HI€ OCHOBHBIM OTKJIOHEHWEM BapUAllMOHHOIO

psa.
B mpenenax ogHoro smauenus S ( X 1S ) yknappiBaerca 68,3% Bcex
HAOJIOICHUN  TeHepabHOM COBOKymHOCTH; X +t2S—  wmHTepBau,

COOTBETCTBYIOIIUNI
95,5% Bcex BapuaHT; mHTepBan X t3S xapakTepusyeT mpeaeibl W3MEHYMBOCTH
NpHU3HAaKa B FTeHEPAIIbHON COBOKYIHOCTHU € BEPOATHOCTHIO 99,7%.
CpenHeKBaIpaTHUECKOE OTKIOHEHUE BBIPAXKACTCA B TEX IKE CIUHHIIAX
U3MEpeHusi, 4To W mpu3Hak. [loaToMy B ciiydae HEOOXOAMMOCTH CpPaBHEHUS
M3MEHYMBOCTH JIBYX U 00Jiee pa3HbIX MPU3HAKOB OH OYyJIET HE YI00€H.
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JI71st TOTO CYKUT OTHOCUTENBHBIN moka3arenb koddduimenT sapuanmu, V,
XapaKTEPU3YIOMINI CTENEeHb W3MEHUYMBOCTH Mpu3HAaKa. OH IOKa3bIBAET, KAaKOMN
NPOICHT OT cpeaHeapudmerndeckoil ( X ) cOCTaBIsSET CpPEAHEKBAAPATHYECKOE

2100

otkionenue (S):V= x

C oroit Qopmynolt Mbl yKe BCTPEHAJIUMCh TNPU BBIUMUCICHUU 4YHUCIA
MMOBTOPHOCTEHN M 00BeMa BEIOOPKHU:

N3MeHunBOCTh cuuTaeTcsl He3HauuTelbHou, ecau V < 10%, cpenneil, eciu
10 <V £ 20% wu 3HauntensHoil — npu V > 20%. MakcumanbHasi CTENEHb
M3MEHYMBOCTU KOJIMYECTBEHHOTO MPU3HAKa HaxoauTes B npenenax 30%.

K OCHOBHBIM MOKa3aTessiM OIIMOKU PENpe3eHTaTUBHOCTU KOJIMYECTBEHHBIX
IPU3HAKOB OTHOCATCA A0COJIOTHAA ¥ OTHOCHTEJIbHAs OMHUOKH CpeaHeH
apuaMeTu4ecKkoi (o1uOKU BHIOOPKH, ONIbITA), S, S, %.

AOcooTHas ommOKa BBIOOPOYHOM cpeAHeil, S; — 3TO Mepa OTKJIOHEHUs

cpenneit apudmernueckoir BBIOOpKH ( X ) OT cCpemHed B TeHEpaJbHOU
COBOKYNHOCTHU (x). OHA BO3HUKAET B PE3yJbTaTe HEMOIHON IPEICTAaBUTEIBHOCTH
BbIOOPOYHOM COBOKYITHOCTU M CBOMCTBEHHA TOJIBKO BBIOOPOUHOMY METOY.

BenuunHa ee 3aBHCUT OT CTENEHUM M3MEHUYMBOCTH IpPU3HAKa U 00beMa
BBIOOPOYHON COBOKYITHOCTH.

S 2
J1J1s1 0OJIBIIOI BRIOOPKHU: S \/— (9.8)

JUTSE MaJIOW BHIOOPKH: m ,/ (9.9)

Bripaxkaercst ommOka B TeX K€ CIMHHUIIAX H3MEPECHHS, YTO W H3ydaeMbIH
npu3Hak. Omumbka cpeaHel MO3BOJISIET ONPEASIUTh J0BEPUTENbHbIA HHTEPBAJ
JUJTA CPEHEN B T€HEPAIbHOM COBOKYITHOCTH.

JloBepurenbHblii uHTEpBAIL (/M) — 3TO 00JIaCTh HAXOXICHUS OTIEJIBHBIX
3HAYEHMI IPU3HAKA B ONIPEACICHHBIX MPEIENIaxX C 3aJaHHON BEPOATHOCTHIO.

I nns cpenHedt apudMeTHUYECKOW B TEHEPAJIbHOM COBOKYMHOCTH (L)

HaXOJIUTCS B X £1S,, rme t — KkpuTepuil CyIIECTBEHHOCTH (IOCTOBEPHOCTH)
npenenax -
Ha OMPEJCICHHOM YPOBHE 3HAYUMOCTH, KOTOPBIM HAXOJHUTCS 1O TaOJHIIC
MIPWIOKEHUH 2 TIPU CTeTIeHU cBOOOARI v =N — 1.
Ommbka BEIOOPKH, BhIpa)KEHHAs B MPOICHTaX OT CpeaHEel apu(MeTHIeCcKOi
HAa3bIBACTCSI OTHOCUTEIIFHOM OIMMOKOM BEIOOPOYHOM CpeIHEeH, S, % .

S
% = >
S; —-100, (9.10)
X
Ee 4acTo HA3bIBAIOT NOKA3AMENEM MOYHOCHU ONbIMA U CUUTAIOT, YTO, €CIIH:
S, %< 3 — TOYHOCTb BEICOKas, pH O3 Y0 = 3 —5% — TO pe3y/IbTaThl OBITA BIIOJIHE

yIOBJIETBOPUTENBHEIE, IpU Sy %0 =5—7 9% — 10CcTOBEPHOCTH OMBITA JOMYCTUMAs

u 6oxee 7 % — TOUYHOCTH HCOOITyCTUMAas, TAKHNEC OIIBIThI HY>KHO BBI6paKOBBIBaTI>.
OI[H&KO, 9Ta TOYKa 3pCHHs CIIOPHAA.
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3adanue. BeIMUCINTH OCHOBHBIE TOKA3aTEM aHAIM3UPYEMOTO MPHU3HAKA 110

WHIMBHUIYIbHOMY 33JJaHUIO U JIaTh €My TIOJTHYIO XapaKTePUCTHKY.
llopsook evinonnenus 3a0anus

1. TTonyynTh MHIMBUIYATBHOE 3a/IaHUE Y TIPETIOAaBaTeNs U CeTaTh KPAaTKYIO
3aMuCh YCIOBUS 33JaHUsI B TETPAIH;

2. CocTaBUTh pab0Uy0 TAOIHILY, B KOTOPOM:

1) B cimyuae manou svibopku (N<30):
a) MPOPaHKUPOBATh 3HaquzHﬂ (B mepBOM CTOJIOLE);

6) ompenenuTh XX i X =
n
B) Haiitn XI —X u (X, —X)? uBeruncints (X, — X)* (Bo BTOpoM H Tpe-
ThEM CTOJIOIIaX);

I') BBIYUCINTH OCHOBHBIE IIOKA3aTeld M3MEHYMBOCTH S?, S 110
MPE/I0KEHHBIM BBIIIE (PopMysiaM Jisi MajIo BEIOOPKH U ClIeNIaTh BHIBOJIBI.

1) B ciiyuae poavwoi gvrboopku ( n1>30):
a) CrpyIIIHPOBATh JaHHBIC, ONPEACTUTh YacToTy BcTpedaemoctH (f),
CPEHIOI0 TPYIIOBYIO BapuaHTy (Xj);
0) B 3aBUCUMOCTH OT BBIOPAHHOTO crioco0a BBIUYMCIICHHS CPEAHEH: pac-

2
CUUTATh MPOU3BEICHUS X, fXi"n ux cymmer X YAX? (nns popmynsr 9.2),
WIH ONPEIEIIUTh HYJEBOM KJIaCC M YCIOBHYIO CPEIHIO A, HAUTH OTKJIOHEHHS OT

2
HyneBoro kiacca (a), onpenenuts npoussenenus fa, fa “u ux cymmer Yfa >fa®

(st hopmyatbl 9.3), MM HAKTH OTKIOHEHHS OT YCIOBHOMU cpenneit (Xi - A4), mpo-

m3Benenus ¢ HuMu (X, fX“m ux cymmbr Zle Zlez (nmst hopmyst 9.4);
1 1 ,

B) BBIUUCIANTE X M ONpeleluTh aucrepcuio (S?) W craHmapTHOE
oTkJIoHeHUe (S) 0 0JJHOMY U3 BRIOPAHHBIX CIIOCOOOB.

3. Onpenenuth kK03 duiineHT Bapuanuu, V% u caenath BBIBOJI O CTETICHH
M3MEHYUBOCTHU MPHU3HAKA.

4. Onpenenuts  abCOMIOTHYHO OMIMOKY BBIOODKM S x M yKas3aThb
JOBEpUTENbHBIN uHTepBan (/[H) nns cpenHel reHepaibHOW COBOKYITHOCTH Ha 95%
i 99% ypoBHE BEPOSITHOCTH.

6. OmpenenuTh OTHOCHTENBLHYKO OMIMOKY omelTa S x % WM cuaenars
OKOHYATEJIbHBIN BBIBOJ O IOCTOBEPHOCTHU PE3yIbTATOB IO TAHHOMY MPU3HAKY.

HUnousuoyanvrule 3a0anus 0 camocmosamenbHou pabomol

Nel. Onpenenuts x, S, V, S x, S x % B ONBITE MO M3yYEHUIO BBICOTHI PACTEHHH pUca
0 CJICAYIOIINM JAaHHBIM, Xi. /6; 73; 74; 71; 75; 712 (cm).
YcranoBute J{M nns cpenHed BBICOTHI Ha 95% ypoBHE BEPOATHOCTH
(t0,5: 2,57 opuv=n-— 1= 5)

Ne2. JlaTe XapakTE€pUCTUKY COPTY O3UMOTO SUMEHS MO ypOXKAHOCTH, ONPEIEITUB
x,S,V, Sx, Sx%, npu cnexyronmx MOIy4YEeHHBIX JAHHBIX B MMOBTOPECHHSIX:
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5,24; 5,54; 5,23; 5,28; 5,51; 5,49 (7v/ra). Ycra"HoButh /J[M nns cpenHeut
YPOKaHOCTH 03UMOTO sTUMeHs Ha 5% ypoBHE 3HAUUMOCTH.

Ne3. Onpenemuts x , R, S, S x, S x %, u 95% /M nns cpeaHeil BEICOTHI PACTEHUIA
03WMOM TMIIIEHUIIbI, 00paOOTaHHBIX A30THBIMU YJIOOpeHUsMH, TIpH Xi,. 105;
108,3; 110,4,; 107,2; 109,2; 106,1; 107; 105,3; 109; 102,8 (cm).

Ne4. B omnbITe 0 M3y4EHHIO MPOAYKTUBHOCTH COpPTa ropoxa AKCaWckui 7 moj-
CUMTAHO KOJIMYECTBO 3€peH ¢ oaHoro pacrenms: 24, 32, 16, 32, 16, 30, 22,
25, 18, 19 (mwr.). JlaTh XapakTEpPUCTUKY COPTY MO ITOMY IIPU3HAKY,
OTIPEJICIIUB BCE CTATUCTUUECKHE MTOKA3aTeIH.

Ne5. B ombiTe Mo u3y4eHUIO NPOAYKTMBHOCTH COpTa ropoxa AKcauckuul 7
oTpesieieHa Macca 3epHa ¢ omHoro pacrenus: 4,4; 5,3; 2,2; 6,0; 2,5; 4,0; 4,0;
3,9; 2,6; 2,8 (1r). JlaThb XapaKTepuUCTHUKY COpPTy IO O3TOMY MPHU3HAKY,
OTIPEJICTNB BCECTATUCTUYECKHE ITOKA3ATEITH.

Ne6. Ha 10-tu 3epHOBKax puca nmpomepena giuna: 8,0; 8,4; 8,1; 7,8; 8,4; 9,0; 7,9;
8,5; 8,0; 8,2 (mm) m mmpuna: 3,4; 3,6; 3,2; 2,8; 3,4; 3,4; 3,6; 3,4; 3,3; 3,0
(Mm). JlaTh XapakTEepUCTHKYy 3TUM npu3Hakam. Kakoii u3 HuX Oojee
crabuiieH?

Ne7. BricoTa pactenuii mojcoiHeuyHuka cocrapmia: 178, 190, 176, 150, 182, 172,
168, 162, 164, 176 (cm). OnpeaennuTs OCHOBHBIE CTATUCTUYECKUE MTOKAa3aTen
U 1aTh XapaKTEPUCTHUKY MPU3HAKY.

Ne8. TIpescraBieHbl JaHHBIC TOpPaXEHHUsS pacTeHuit copro Oakrepuoszom (%),
n = 40, tys=2,03.

OnpenenuTs CTaTUCTUYECKUE mMoKazarenu:x , S, V, S x , /W na 5 % ypoBHe

3HaYMMOCTH. [IocTponuTts rucrorpamMmmy

I'pynma, | Yacrora, | Cpennss
K  f IpyIIoBasi,
Xi
4,0-9,9 2 7
10,0-15,9 15 13
16,0-21,9 7 19
22,0-27,9 S) 25
28,0-33,9 3 31
34,0-39,9 4 37
40,0-45,9 4 43

Ta6muna Ne9. Onpenenuts x, S, V, Sx, S x %, u 95% JIM nns cpenneit
MacCIIMYHOCTH CeMSHJIbHA MacIMaHOro npu X;i,: 43,0; 42,4; 42,9; 42,8; 41,9;
44,2; 43,9; 44,0 (%).

Konmponvnuvie sonpocwi

1. Kakue mokasarenu xapakTepHu3ylT BBIOOPOUHYIO COBOKYITHOCTb IMpHU
KOJINYECTBEHHON N3MEHYHUBOCTH?

2. OxapakTepu30oBaTh CPEJIHIO apu(PMETHUECKYIO U CPEJIHIOI0 B3BEIICHHYIO.
Kak onm BeIyuciIsiroTcs?
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3. Kakue nokazarenu xapakTepusyloT U3MEHUYMBOCTH Mpu3Haka? Yrto Ttakoe
JUCTIEPCHS], KaK BBIYUCISETCS?
4. CraHapTHOE OTKJIOHEHUE, €ro 3HAaYEHUE, CIIOCOObI BHIYMUCIICHUS.

5. Tlouemy cTaHIapTHOE OTKIOHEHUE HA3BIBAIOT OCHOBHBIM OTKJIIOHEHUEM
BApUALIMOHHOTO psia?

6. Koaddumument Bapuanuu, ero 3Ha4eHHE, MPEACIIbl U3MEHUYNBOCTH.

7. A6comoTHas omuOKa BEIOOPKH, 3HAUYEHUE, CITOCOO BHIYMCIICHUSI.

8. OtHocuTeNnbHAs ONMMOKA BEIOOPKH, €€ 3HAUCHHE, CTTIOCO0 BHIYMCIICHHS.

9. Yro Takoe 1OBEPUTEIbHBIA HHTEPBAJT U KaK €ro ONpPeaeauTh s L?

[IpakTuueckas padora Ne 10
Tema: Metoabl npoBepku runore3. OmeHKa CynecTBeHHOCTH Pa3Jinini
MeK1y BbIOOpKaMHu 1o {-kpuTepuio

Ienn: n3ydyeHHe W OCBOCHUE CTATUCTUYECKUX METOJOB ITPOBEPKU TMIIOTE3
IpU  CPAaBHEHHH JBYX  BBIOOPOYHBIX  COBOKYMHOCTEH  KOJUYECTBEHHOU
M3MEHYMBOCTH;,  (OPMHUPOBAHME YMEHHM  pa3nuyarb  CONPSDKEHHBbIE U
HECONPSDKEHHbIE BBIOOPKH; MNPUOOPETEHHWE HABBIKOB OLEHKH CYIIECTBEHHOCTH
pazIuuuil MEX1y BBIOOPKAMM IO BBIYMCICHHOMY {-KPUTEpPUIO U TOBEPUTEIBHOMY
MHTEpBaIYy.

IHpoaokurebHOCTH PadoThI: 2 yaca.

OcHogHble nonoceHus

[Toy4nB CTATUCTUYECKYIO XapaKTEPUCTUKY KaKJIOTO U3 OIBITHBIX BAPUAHTOB
(BBIOOPOYHBIX COBOKYMHOCTEH) B ['OCymapCTBEHHOM COPTOMCHBITAHWUU, B
CEJICKIIMOHHBIX OMBITAX, MPU HU3YUYEHUU HIEMEHTOB COPTOBOM TEXHOJIOTHH WU
arponpreMoB, UX HEOOXOJMMO CpPaBHUTh CO CTaHJAPTOM WM KOHTPOJEM U
OIICHUTh C YYETOM CYIIECTBEHHOCTH PAa3HOCTH TMIPU OMPEACICHHOM YPOBHE
3HauUMOCTU. CpaBHEHHE BBHIOOPOYHBIX CPEAHUX Yallle BCEro MPOBOJIUTCS MyTEM
MIPOBEPKHU CTATUCTHUYCCKOMN TUITOTE3HI.

[Tox cTaTMCcTHYECKO#i TMIOTE30H TMOHUMAIOT HAyYHOE MPEATONOKECHHE O
T€X WJIA HWHBIX CTAaTHCTHYECKHX 3aKOHAX paclpeiesieHUs, pacCMaTpUBaeMbIX
CITyJaiHBIX BEJTMYMH, KOTOPOE MOXKET OBITh MTPOBEPEHO HA OCHOBE BHIOOPKH.

BeigBurass rumorte3y, HCCIeIOBaTEIh IPEANOJaracT BO3MOXXHOCTH €€
JI0KA3aTeNbCTB, U Ha ATale CPABHUTEIHHOIO aHAM3a OHA HA3bIBACTCS HYJIEBOM
(Ho). ®opmymupyercs Ho Tak: MeKay BBIOOPOYHBLIMH CpPeXHUMM (MM
(pakTHUeCKH- MH M TeOPeTHYECKMMHU HAOJIIOAEeHUSIMH) HeT CyIIeCTBEHHBIX
pasmumii, T.e. Ho: d =0, rae d — pa3uuiia MeX1y CpeITHUMHU BIOOPOK.

3aj1aya CTaTHUCTUYECKUX METOJOB IMPOBEPKHU 3aKIIOYACTCS B YCTAHOBJICHHH
peaTbHOTO Pa3INUYUs MEXIY (PaKTUICCKUMHU U 0’KUJIAEMBIMHU PE3yJIbTaTaMH.

Jlmst TpoBEepKM HYJIEBOW THUIOTE3bl HMCIOJB3YIOT Pa3JIMYHBIC METOIbI,
OCHOBaHHbIE Ha NapaMeTPUYEeCKHUX M HemapaMeTrpuyeckux Kpurepusax. K
napaMeTpUYeCKUM, OCHOBAHHBIM Ha BBIYMCICHHM OINPEIEICHHBIX IapaMeTpoOB
pacnpenenenusi, oTHocATcd t- nu F-kputepuu.




54

[Ipu »TOM mnpeamnosaraeTcsi, 4TO pacnpeleieHue MNpU3HaKa B COBOKYITHOCTH
NoYMHsIETCS HOpMallbHOMY 3akony (["aycca).

K HemapameTpuyeckuM, He TPeOYIOIIMM BBIYHMCIIEHUS OLIEHOK HEM3BECTHBIX
apamMeTpoB pachpeleneHusi, OTHocAT X-kpurepud Ban-gep-Bapnena, U-
kputepuil Bunkokcona, 7-kpurepuit ®puamana, Z-kpurepuii Buncona u ap. Ux
WCIIOJIb3YIOT IS OLIEHOK ACCUMETPUYHBIX PSAIOB

K 0coObIM OTHOCHTCS y?-KpuTepuii [IMpCOHA, IPUMEHEHHE KOTOPOrO MEI
paccMOTpHM B CIeAyIoLIeil padore.

Boibop Metona 3aBUCUT OT criocoba pa3MEIleHHsS BapHaHTOB B ONBITE U
XapakTepa BHIOOPOYHOU COBOKYITHOCTH.

[Ipu penoomusuposannvix MeTOAX pa3MEIIEHUs BapHAHTOB JJi1 00pabOTKU
JAHHBIX MCHOJB3YIOT METOAbl JAUCIEPCHOHHOI0 AaHAJM3a, OCHOBAaHHOIO Ha
napameTpuueckoM Kputepuu F (Ha HuUX MBI OcTaHOBUMCA OoJiee MOAPOOHO
HECKOJIbKO TO3/IHEE).

Ecnu BapuaHTBl B ONBITE pPa3MELIEHbl cucmemMamuiecku, pe3yJIbTaThl
00pabaThIBAIOT APOOHBIM METOAOM, IPEIHAZHAYEHHBIM JUISl HECONPANCEHHbIX
(Hezasucumblx) BBIOOPOK.

HeconpsiskeHHbIMM (He3aBMCHUMBIMM) Ha3bIBAIOTCS BBIOOPKU, B KOTOPBIX
U3ydaeMble MEPEMEHHbIE JIBYX BBIOOPOK HE 3aBHUCAT JAPYr OT Jpyra (pa3iuyHble
YCJIOBHUSl BBIPAIIMBAHUSA, HA PA3JIUYHBIX OMNBITHBIX YYacTKaX, MPU PA3ITUIHOM
MUTAHUU U T.I1.).

Pe3ynbrarel OMBITOB, B KOTOPHIX BAapUAHTBl Pa3MEIIECHBI CMAHOAPMHBLIMU
METOJIlaMH, 00padaThIBAlOT PA3HOCTHBHIM METOAOM, TIPEIHA3HAUYCHHBIM IS
CONpsIICEeHHbIX BEIOOPOK.

ConpsizKeHHbIMH HAa3bIBalOT BBIOOPKH, €IUHUIBI HAOMIOJEHUN KOTOPBIX
CBA3aHbl (COMPSDKEHBI) KAKUM-IMOO OOIIMM YCIOBHEM (OAUMH COPT B pPa3HbIX
BapuaHTaX, OAMHAKOBBIN arpooH, ypoxail IByX YKOCOB UJIM CPOKOB H T.II.).

Oba 3T MeToJa OCHOBAaHbl Ha BBIYMCICHHH {-KpHUTEpHUs CYIIECTBEHHOCTH
(Creromenta). [ns ero BBIYMCIEHUS HEOOXOAMMO OINPEAEIHUTh PA3HOCTb MEKIY
CpaBHUBaeMbIMU CpeTHUMHU, d U ee OmmOKy, Sq.

OnHako, B 3aBUCUMOCTH OT METOJIa BBIYUCIICHUS BeUYMHA «0» MO-pasHOMY
Ha3bIBAETCS U BBIYUCIIAETCS.

[Tpu apobHOM MeTOnEe — 3TO pasHocmsb cpednux, d (tabmuna 10.1, dopmymna
10.1) m mo t-kpuTepHIO OMPEACNAIOT CYIIECTBEHHOCTh Pa3HOCTU cpeaHux. Ilpu
Pa3HOCTHOM METOJe — 93TO cpeduss pasznocms, d (10.3) m B 3TOM cilydae
OLICHMBAIOT COOTBETCTBEHHO CYIIECTBEHHOCTb CPEJIHEN PA3ZHOCTH.

Bbruncnenne oOmmOKM Pa3sHOCTH TaKKe OTIMYAETCS B 3aBHCHUMOCTH OT
BBIOPAHHOTO METOa WK TUIMa BeIOOpkH (popmystel 10.3 u 10.4).

[locne BbuMCIEHUs (PAKTUYECKOTO 3HAYEHUS KPUTEPHUS CYLIECTBEHHOCTH
tpaxm. €TO CPaBHUBAIOT C TEOPETUYECKUM, KOTOPBIM HAaXOIAT MO TaOIuIe
NPUIOKEHUHN 2 TPU COOTBETCTBYIOIIEH CTENEHU CBOOOIbI, V HA 33JJaHHOM YPOBHE
BeposiTHOCTH (10.9 u 10.10). Ecnu tpawr. = tmeop., TO MEXAY IBYMS CPEIHUMHU
3HaYeHUSAMH ( X1 , X2 ) HMEETCS CYIISCTBEHHOe (3Haummoe) pasiawune W Hgo —
orBepraercsa, a ecilu tpakr. < treop, TO pPa3HOCTp HE cymiecTBeHHa u Hp —
MOJITBEPKIACTCS.
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Tabnuua 10.1 — @opmybl 1Sl BRIUUCIEHUS CYIIECTBEHHOCTH Pa3IuiYUi MEXy
BBIOOPOYHBIMU CPETHUMHU

[TokazaTenu Tun BeIOOpKHU, METOT

HECONPSIKEHHbIE, TPOOHBIN COMPSKEHHBIE, PA3HOCTHBIN

d
PasnocTs cpen- d=xi—%o. (10.1) d= Z‘_ (10.2)
Hux, d u cpen- n

HSISL Pa3HOCTh, d

Ommobka pazHo- | § — [§ 21§ (10.3)
CTH CPETHMX, Sy d % &
U CpeaHen pas-

HOCTH, Sd

Kpurepwnii cy- t 10.5 d
HIECTBCHHOCTHU paxm. Sd ( . ) td)akm. ZE (106)

Hoseputenshbiit | d £t,,,, Sy (10.7) d+t,. Ss (10.8)
MHTEPBA IS

TEHEPAITBHOU
pa3HOCTH

Crenenu cBo- v=n+n-2 (10.9) v=n-1(10.10)
OOJIbI, V

O1eHKy CYIIECTBEHHOCTH Pa3IMYMil MEXIy BHIOOPKaMU MOXKHO IIPOBECTH U
apyrumu  crioco6amu. K To4YedHOM OlleHKe (BBIPQKCHHOW OJHUM YHCIIOM,
TOUYKOH), KpOME METOJI0OB, OCHOBAaHHBIX Ha t-KpUTEpUH, OTHOCIT OLEHKY IO
HauMMeHblIel cyuecrBeHHoi pasHoctu (HCP).

+HCPos = +105Sd v +HCPy; = +1:Sd.

[IpousBenenme +£Sy, yKas3plBa€T TPaHUIy MPEACIbHBIM  CIyYalHBIM
OTKJIOHEHUSIM.

Ecim dakTudeckas pa3HOCTh MEXy BRIOOPOUYHBIMH CPETHUMU d> tSy, TO Hp —
oTBepraercs, a ecynu d< tSq — moxTBepxkIAcTCS.

HNHTepBaibHOM HA3bpIBAIOT OLIEHKY, KOTOpas XapaKTepU3yeTcs JIBYyMs
YrCclIaMi — KOHIIAMHA MHTEPBaJIa, MOKPHIBAIOIIETO OIICHUBAEMbIH mapaMeTp. UToObI
OILICHUTH CYIIECTBEHHOCTh PA3INYNil MPUMEHSIOT:

a) dogepumenbHblll unmepsan 0Jis pashocmu’ d+tSq (10.11)
¥ B OTOM CJIydYae, €CJIM Ipe/ieJbHble 3HaYeHHUs 00a MOJ0KUTENbHbIE, TO Pa3anyus
CYIIECTBEHHEI U Hy — OTBEpraercs, a €clii MUHUMAJIBHBIHN Tpeiesl OTPUIIATEIbHBIH,
T.€. B 00J1aCTh MOKPBITHIX 3HAUYECHUH TIOMAJaeT HOJIb, TO PA3IMUMs HECYIECTBEHHBI
u Ho moareepxknaercs,

0) dosepumenvHblil UHMepPsa Oisl cpeoneli: X +1S, .

Heobxoaumo comocTaBUTh JOBEPHUTEIbHBIE MHTEPBAIBI JUIsl CPeAHE 00enx

BBIOOpOK: X; £1S ru X, = tS x, - ECJIM MHTEPBAJIbI HE NIEPEKPBIBAIOTCS, TO PA3JINYHs
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CYIIICCTBCHHBI U, HaO60pOT, pa3iindusg OUCHUBAIOTCA CﬂyqaﬁHbIMH, Koraa
HHTCPBAJIbI IICPCKPBIBAIOTCA.

3adanue 1. OLIeHUTD CYIIECTBEHHOCTh PAa3UUYUid MEXKIY CPEAHUMHU IPOOHBIM
MEeTO0M (HECOTPSKEHHBIE BEIOOPKH).
Brinonnenue 3aganus pazoepeM Ha npumepax Nel u 2.
Nel. AHanu3 HE3aBUCUMBIX BBIOOPOK MOKA3aJl, YTO COPTA SIPOBOTO STUYMEHS
Py6ukoH 1 BUKOHT nMenu ciielyIonyro JJIMHY KOJIoca:
Coprt JInuHa komoca, Xi, cM
Py6buxon | 17,5 | 18,0 | 18,5 | 15,0 | 16,5 | 15,5 | 19,0 | 18,5 | 19,5 | 20,5
Buxonr |17,5|17,016,5|18,017,0| 16,0 | 16,5 | 18,0 | 18,0 | 18,0
OnpenenuTe OCHOBHBIE CTAaTUCTUYECKHE XapaKTEPUCTHKUA CPABHUBAEMBIX
BBIOOPOK ( X, S,V %, S, , S, %) M OLIEHUTH CYIIECTBEHHOCTh Pa3IMYUil MEXKTY HUMHU
Ha 5% ypoBHE 3HAYMMOCTH.

Tlopsook evinonnenus 3adanus

1) coctaButh pabouyro TabnWIly, B KOTOPOH NPOPaHKUPOBATH 3HAYCHHUS
MPU3HAKAa W BBIUYMCIUTH: CYMMBI [0 BapHaHTaM, UX CpPEIHUE, OTKIOHEHHE OT
CpeaHel, KBaJApaThl OTKJIOHEHUH M UX CYMMBI JIJIs 00enx BbIOOpoK (Tadmuia 10.2).

Tabmuua 10.2 — BeruuciaeHne OTKIOHEHUH U KBaIpaTOB OTKJIIOHEHUHN OT CPEIHUX
B JIByX HE3aBUCHUMBIX BHIOOpKaX

Py6ukon BukonTt

Bapuanra, X; X — X (x-Xx)?2 | Bapuanra, X; X —X (x — X)?
15,0 -2,85 8,1225 16,0 -1,25 1,5625
15,5 -2,35 5,5225 16,5 -0,75 0,5625
16,5 -1,35 1,8225 16,5 -0,75 0,5625
17,5 -0,35 0,1225 17,0 -0,25 0,0625
18,0 0,15 0,0225 17,0 -0,25 0,0625
18,5 0,65 0,4225 17,5 +0,25 0,0625
18,5 0,65 0,4225 18,0 0,75 0,5625
19,0 1,15 1,3225 18,0 0,75 0,5625
19,5 1,65 2,71225 18,0 0,75 0,5625
20,5 2,65 7,0225 18,0 0,75 0,5625

YXi=178,5 S=0 | >=27,525 | > x=172,5 $=0 | >=5,125

ylzzx‘ :mézn,sm , 7<2=ZX' :&5:17,2@4.
n 10 n 10

2) OompeneauTh CTATUCTHYCCKUE TIOKA3aTeH I copTa suMeHs PyOukoH
(cTanmapTHOE OTKIIOHEHHUE, KOIPPUIIMEHT BAPUPOBAHUS U OIIHMOKY CPETHEH ):
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/ X=X \/27525—+175CM
n-1

5t 100= 175 100 =9.8%
X, 17,85
S

S =__ 175_+055CM

X
/n1 /10
Cnedosamenvho: BBHIOOPOYHAS COBOKYIMHOCTh COpPTa SPOBOTO  SYMEHS

PyOukoH xapakrepusyercsi CIEAYIOIMMU MOKa3aTeNsIMU: CPEHss JUIMHA KoJoca
coctapisieT x = 17,8 cM, U3MEHYMBOCTh IpU3HaKa OJHM3Ka K CpeaHEl, Tak Kak S

+ 1,75 cmu V = 9,8 %, ommbka BRIOOpKH HaxoauTcs B mpenenax S,=+ 0,55 cwm.
3) onpenenuTh CTATUCTHYECKHE [TOKA3aTe/ I IS copTa BUKOHT:

S, = /5225 = +0,75cm

Vv,= 21 100-449%
17,25

=0’£=i0,24CM

V10

3nauum: y coptra BUKOHT cpeaHss IJIMHA Kojloca cocTaBiisier X = 17,2 cM,
BapbHUpOBaHUE OYeHB ciaboe S; = £+ 0,75¢cm u Vo = 4,4 %, nipu 3TOM abcomroTHas
omubKa cpeaHelt cocraBuiia S, ==+ 0,24 cM.

X3

4) chopmynupoBats Hy U, HCTOIb30BaB APOOHBIH METOJI MPOBEPKU
TUTIOTE3BI 110 t-KPUTEPHIO, IIPOBEPUTH €€ CTIIPABEIITUBOCTb.

Ho: Mexny cpenHuMy 3HaYEHUSIMU JUTMHBL KoJioca Y copToB PyOoukon u Bu-
KOHT HET CYIIECTBCHHBIX PA3IHYINN.

5) ompenenuTs pa3HOCTh CPEAHUX BHIOOPOUYHBIX, d:

d=X1 —X2=17,8-17,2=0,6 cm;

6) onpeaeuTh OMIMOKY Pa3HOCTH cpeaHux, Sd:

Sd :\/lez +S§22 =\/0,552 +0,242 =+0,6cm ;

7) ompenenauTh JOBEPUTEIBHBIN MHTEPBAJ JJISI PA3HOCTH B TeHEPAILHOM
COBOKYITHOCTH.

B npunoxennn 2 cMotpuM 3Hadenue tos [Ipu v =n, +n, —2=18 tos = 2,101.

3naunt d 15, =0,6 +2,1-0,6  -0,66 + 1,86.

B ob6macThs m10BepUTENHEHOTO MHTEPBAJa MOMaAaeT HyJIeBOE 3HAYCHHUE, 3HAYNT,
pa3inuuns HecyllecTBeHHbI. [[poBepuM ¢ MOMOIIIBIO IPOOHOTO METO 1A,

8) BBIUMCIUTD (HAKTHUCCKUN KPUTCPUIH 3HAUUMOCTH, lpar U CHCTIATH

OKOHYATEJIbHBIN BBIBO/.
t(j)axm. = i:% =110 9 a t05. = 2’11 HpI/I A% :18
s, 06
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Bv1600: Tak KaK tpum< tos (1,0 < 2,1), a npenensl 10BEpUTEIBLHOTO HHTEPBAJIA
MOKPBIBAIOT HYJIEBOE 3HAYCHHE, 3HAYHUT pa3IddUs MEXAY BBIOOPOUYHBIMH
CpEeIHUMH HeCyIecTBEeHHBI 1 Hy moaTBepkaaeTcs.

Ne2. B ombiTe o Npou3BOACTBEHHOMY UCTIBITAHUIO COPTOB 3€PHOBOTO COPTO,
pa3MEIICHHBIX CHUCTEMATUYECKUM METOJIOM, MOJNyUYEHBI CIEIYIOIINE Pe3yIbTaThI
110 YpOKaltHOCTH 3epHa (T/Ta):

Coprt X Sy n
3epHorpajckoe 53 3,64 +0,1 4
Cremnnoe 4,22 + 0,12 4

Cyl1ecTBEHHO JIM OTJIMYAKOTCS 3TH COpTa MO ypoxalHocTH Ha 5% ypoBHE
3HAYUMOCTH?

Bvinonnenue 3aoanus

Tak kak BapHaHTHI OIbBITA PA3MEIIECHbl CUCTEMAaTUYECKUM METOJIOM, 3HAUMT
CpPaBHUTENbHBIA aHAJIN3 HY>KHO BECTH JPOOHBIM METOJIOM.

Ho: CopTa He 0TIIMYar0TCs 10 YPOXKANHOCTH.

Jl7ise IpOBEPKH THUITOTE3bl HEOOXOAUMO BBIYMCIUTH PAa3HOCTH CpenHuX, d, ee
omuOKy, Sy, JOBEPUTENbHBIA WHTEpBad [JIsl Pa3HOCTH B TeHEPaIbHOU
COBOKYITHOCTH, U KPUTEPHUI CYIIECTBEHHOCTH, tiaxr-

d= 4,22 - 3,64 =0,58 1/ra;

S, =+0,12+0,122 =0,16 1/ra.

[lpu v = n; +np -2 = 6 Ha 5 % yposue 3Haunmoctu tos =2,45, Torna U
cocTtaBuT d *+ t55¢ = 0,58 £ 2,45:0,16 = 0,19+0,97, T.e. npenenpHBIC 3HAYCHUS
JIOBEPUTEIBLHOTO MHTEPBAJIA JIJIs1 Pa3HOCTH MOJOXKUTEIbHBIE, MPEBBIIIAIOT HYJIEBOE
3HaQ4YeHWEe, a 3HAuYUuT, pa3IMuus MEXIy CcOpTaMu IO  YPOXKalHOCTH
CYIIECTBEHHBI Ha 5 % ypoBHE 3HAYMMOCTH. DTO TOJTBEP)KJIACT U BBIUHUCIICHHUE
(hakTHYECKOTr0 3HaUYCHHUS -KpUuTepus

t = i = >8 =3,72
pamT g 156
Bv1600: Tak Kak, tpum > tos (3,72 > 2,45), a noBepUTENbHBIA UHTEPBAT IS
Pa3HOCTH B FeHEepalIbHOW COBOKYITHOCTH HaxoauTcs B peaenax 0,19+0,97 1/ra, To
copT 3epHOBOro copro CTemHoe CYIIECTBEHHO TMPEBBIIIAET M0 ypOKaHOCTH
CTaHAApTHBIH copT 3epHorpaickoe 53 Ha S5 % ypoBHE 3HAYUMOCTH,
cienoBaTelbHO Hy

— OTBCPracTcs.

3aoanue 2. OUEHHUTH CYIIECTBEHHOCTh CpPEIHEH PA3HOCTH, HCIONb3Ys
PA3HOCTHBIN METOJT (COTPSKEHHBIE BHIOOPKH).
[Tops10K BBITIOJHEHUS STOrO 33/IaHUS pACCMOTPUM Ha npumepe Ne3.
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Ne3. B KCH puca cpaBHWIM YPOKAWUHOCTH PSIZIOM PACIIOJIOKEHHBIX COPTOB
110 4 OBTOpEHUAM (T/Ta):

Copt I 1 11 AV
Bosipun 1,74 8,40 8,86 8,26
3maTeIit 6,74 7,80 7,94 7,66

OmnpenenuTs CyIIECTBEHHO JIM PA3JIMYalOTCs copTa Mo ypoxkaitHoctu Ha 1 %
YPOBHE 3HAUUMOCTH.

1) chopmymupoBaTh Ho

Ho: Mexny copramu 31atblii M BOSIpUH HET CYIIECTBEHHBIX PA3IUYUNA I10
YPOKaMHOCTH,

2) OIpENETUTh CPEIHIO Pa3HOCTh MEKIY BBIOOpPKaMH, d , 3aIIOJIHHUB
npeaBapuTesbHO Tadnuiy mno gopme 10.3:

Tabmuma 10.3 — YpoxkaitnocTs coptoB puca B KCU, 1/ra

IToBTOp- VYpoxkallHOCTh 1O COpTaM 1y/ra q 2
HOCTb bosipun 3naTeii
I 7,74 6,74 1,00 1,00
I 8,40 7,80 0,60 0,36
1 8,86 7,94 0,92 0,8464
Vv 8,26 7,66 0,60 0,36
>d=312 Xd?=2,5664

d= EZ 312 _ 0,78 1/ra;
n 4 ’

3) BBIYUCIIUTD OMOKY cpeHei pasHocty, S
o _ [2d?-(xd)/n _\/2,5664—(3,12)2/4
g n(n-1) 4.3

=0,105 1/ra;

4) OIEHUTh CYIIECTBEHHOCTh CPEHEN PA3HOCTH, tpaxr:
t =_ _078 =743 t =584 npu v=n-1=4-1=3;
pem 5. 0,105 01

5) ompenenuTh J0BEPUTEIBHBIA MHTEPBAT I O B reHepaibHOM
COBOKYITHOCTHU:

d +t,Sd = 0,78+5,84-0,105 (0,17 +1,39).

Bv1600: Tak Kak tyam > to1 , CI€A0OBATENBHO Pa3IMYMs MO0 YPOKANHOCTH
MEXIy COpTaMHt prca 31aThlii U1 bosspuH 3HauMMBbI, 3Ha4uT Ho — oTBEpraercs.
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Hnousuodyanvrvle 3a0anus

Nel. Onpenenuts 5 % noBepHUTETbHBIE HHTEPBAIBI AJI1 CPEAHEN BBICOTHI PACTEHUI
B ONBITE IO M3YyYEHUIO BIUSHUSA a30THBIX YAOOpPEHUH U NPOBEPUTH
3HAYUMOCTD PA3IMUUN MEXIY KOHTPOJIEM M BapHAHTOM C MOAKOPMKOM N1
PacrnosiosxeHne BapuaHTOB CHCTEMAaTHYECKOE.

Bapuant X Sy n
KOHTPOJIb 73,5 0,76 4
BapuaHT N1z 107,3 0,88 4

npu v=n-— 1 =3 15=3,18; nopu v =N +n; -2 =6 tp5=2,45

Ne2. Omnpenennth, 3HAUMMO JIM Pa3IU4Ue 0 YpPOKAMHOCTH O3MMOM IIIECHMIIBI
copta Jlon 93 B 3acynumuBbIX U 00bIYHBIX ycioBusx? Kakos /[U nisa cpenneit

pasHocTH npu S % ypOBHE 3HAUMMOCTHU?

BapuanTt VYpoxaii 1o NOBTOPEHUSM, T/Ta
OOBIUHEIE 4,58 5,56 5,72 5,90
YCIIOBUS
3acyluIuBbIC 2,71 2,85 2,90 3,10
YCIIOBUS

Mpu v=n—1=3ts=3,18

Ne3. CymectBeHHO 1 Ha 5 % ypOBHE 3HAUMMOCTH PACXOKJIEHUE MO0 COAEPKAHUIO
Oenka B 3€pHE O3UMOMN MSTKOW MIIEHUIBI MEX1Y KOHTPOJIEM U BapUaHTOM C
a30THOM MTOAKOPMKOW?

BapuanTt Coneprkanue Oenka no moBTopeHusiM, %
KOHTPOJIb 14,9 15,1 15,3 15,7 16,5
C TOAKOPMKOM 17,9 18,3 19,4 19,0 18,7

HpI/IV: N—-1=4 tps=2,78

Ne4. Onpenenuts JU nns cpenneir ypoxkaitHocTu puca (1/ra) Ha 95 % ypoBHE
BEPOSITHOCTA B 0OOUX BapuUaHTax OMBITA M MIPOBEPUTH 3HAYUMOCTH PA3TUUHIMA
MEXIy KOHTPOJIEM U BAPUAHTOM C yIOOPCHHUSAMHU.

Bapuant X Sx n
KOHTPOJIb 3,45 0,14 4
N120P90Kso 5,35 0,09 4

[Mpuv=n-1=3 tes=3,18;, mpu v =n1+N2-2 =6 treop = 2,45

No5.CymiecTBeHHO N paznuyaercs Ha 5 % ypOBHE 3HAUMMOCTH 3aCOPEHHOCTH MO-
st (1T/M?) Ipy pasIMYHBIX J03aX repounuma’?

Bapuant

3acOpEeHHOCTH MOJIA, IIT/M?

B-1(6e3 o6pa-
00TKH)

110

122

138

125
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B-2 72 85 103 71

B-3 42 40 84 28

HpI/IV: n—1=3tyx= 3,18

Ne6. B 2-x He3aBUCHMBIX BBIOOpPKaX O3UMOIO SUMEHsS OblIa OIpe/esieHa CpeIHsst
macca 1000 3epeH (T) B 4-X KpaTHOI MOBTOPHOCTH:

Coprt X Sx n
Cunyat 33,8 0,9 4
PocroBckuii 55 35,0 1.2 4

Onpenenutsd CylEeCTBEHHOCTh Pa3nuyuii o t-kpureputo, ecnu tos=2,45 mnpu
v=n1+n;-2=6

Ne7. Omnpenenutb 3HAUMMOCTh W3BECTKOBaHUS HAa 3()PEeKTUBHOCTH (HOCHOPHBIX
yIOOpEeHU U UX BIMSHHUE HA ypOXKANWHOCTH Topoxa. YcTaHoBUTH U nns
pa3HocTH Ha 5 % ypOBHE 3HAYUMOCTH.

Bapuant VYpoxaii, T/ra
B-1 2,3 2,6 2,98 3,18 3,08
B-2 2,48 2,92 2,34 3,38 3,25

tes=2,78mpuv=n-1=4

Ne8. IIpomepsnl BbICOTHI pacTeHHMil y copToB puca KonTakt m Bupax B omebITe,
pa3MEeIIeHHOM CUCTEMAaTUYECKUM METOJOM, ObUIH CIAEAYIOIHUMHU (CM):

Copr BricoTa pacTenuii, cM

Konraxkr | 78 | 89 | 8 | 90 | 8 | 79 | 83 | 89 | 92 | 88

Bupax 69 | 84 | 79 | 74 | 79 | 67 | 64 | 61 | 76 | 80

3HaYUMO JIM pa3audre MEXIy COpTaMu 1o BbicoTe Ha 95% ypoBHE BEpOSITHOCTH?

Ne9. B cenexkunoHHO paboTe C MOJCOJHEYHUKOM NPH CPaBHEHHWU COPTOB U
rUOpUIOB TPUMEHSIOT NapHbld MeToj wuchbelTanus. Ilpu  moncuere
KOJIMYECTBA JINCTHEB HA PACTCHUH OBLIU MOIYYEHBI CJICAYIONIME JaHHbIE (IIT.)

Bapuant KosnuecTBo nuCThEB, LIT.

cTaHaaprt | 25 22 23 21 23 19 20 22 20 25

OTBITHBIN | 22 21 20 18 21 19 22 20 22 21

CylI1eCTBEHHO JIM pa3InyaroTcs ONBITHBIN M CTaHAAPTHBINA BapUaHTHI 110
ATOMY NPU3HAKY?

Konumponvuwie sonpocol
Uto Takoe Hop 1 Ha KaKOM 3Tare SKCIEepUMEHTa OHA BBIIBUTACTCS ?
Kax dhopmynupyercs HyneBas rumnoresa?
3ajaya CTaTUCTUYECKUX METOJIOB MPOBEPKU THIIOTES.
Ha yem ocHOBaHBI METO/IBI AJ1s1 IPOBEPKHU HYJIEBOM TMIIOTE3bI?

PN E
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5. Ot uero 3aBUCHUT BBIOOp MeToAa? B Kakom cilydae MpUMEHSIIOT APOOHBIN

Mmeton? Pa3zHocTHEI MeToa?

Yo Takoe CONpsKEHHbIE U HECONPSHKEHHBIE BBIOOPKH?

7. Kak ompenenuts pazHocth cpenHux? CpeaHio pa3HOCTh BEIOOPOUYHBIX

cpeaHux?

Boruucienue ommoOKu pa3HOCTH CPEAHUX U CPEHEN Pa3HOCTH.

Kak olleHUTh CyIECTBEHHOCTh PA3IUYUA MEKIY CPEAHUMU?

10. YUto 0o3HauaeT AOBEPUTEITHHBIN MHTEPBAI PA3HOCTH CPEIHUX (CpemHen
pa3HOCTH)?

11. Kak ¢ moMoIibl0 MHTEPBAJIBHOM OLIEHKU OIEHUTH CYIIECTBEHHOCTh pa3Inyuil
MeX 1y BbIOOpKaMu?

S

© ™

[IpakTuueckas padora Ne 11
Tema: BolunciieHHe CTATUCTHYECKHUX MOKA3aTe/Ield BBIOOPKHU
NP KAYeCTBEHHOW U3MEHYMBOCTHU NPU3HAKA.
OuneHka cylmecTBeHHOCTH pa3jindui

Heaun: ¢QopmupoBaHre yMEHHS BBIUUCIATH OCHOBHBIE CTaTHCTUYECKUE
IMOKA3aTeun IIPU3HAKOB Ka4eCTBEHHOU W3MEHYMBOCTH; OLICHUBATh
CYLIECTBEHHOCTh DPA3JIMUUiA MEXAY HOJISIMH M HAaXOAUTb COOTBETCTBUE MEXKIY
(paKTHUECKMMHU W OKUJAEMBbIMU HAOJIOJIEHUSAMH; MPUOOPETEHNE HAaBbIKA JaBaTh
XapaKTEPUCTUKY COBOKYITHOCTH IO ITOJYYEHHBIM PE3YJIbTAaTaM.

ITpoxo/KNTENbHOCTD 3aHATHS: 2 Haca

Obuwue ceedenus

Cmamucmuueckue nokazamenu bl00pPKU npu KA4ecmeeHHOoll
U3MEHYUBOCMU NPUIHAKA

KavecTBeHHasi ©3BMEHYMBOCTDH — 3TO BAPLUPOBAHUE, P KOTOPOM pa3jiHure
MeEX Ty 00bEKTaMH HAOJIIOICHUH BBIPAKAOTCS KAUeCTBCHHBIMH IMPU3HAKAMH.

K kadecTBeHHBIM (aTpUOYTHBHBIM) OTHOCSTCS TPHU3HAKH, KOTOPHIE
BBIPXKAIOTCS B KaKHX-JTHOO KayecTBaX, HE TIOUIAFOIINXCS KOJMYESCTBEHHOMY
WU3MEPCHHIO: pPa3HbIE C.-X. KYJIbTYPBHI, pa3HbIe BUIBI OOJIE3HEH, OKpacKka 3epHa,
[[BETKOB, (opMa IUI0/a, HAIUYHE WIA OTCYTCTBHE TNIpH3HAKa, peakius Ha
BO3ICJILIBAHUEC U JIP.

OCHOBHBIMHU TTOKa3aTeNIsIMH, XapaKTEPU3YIOIMUMU TaKyl0 HW3MEHYHBOCTD,
SIBJISTIOTCS: 10JIs MpU3HaKa (P, () moka3arejib HN3MEeHYHBOCTH HJIM CTAHJIAPTHOE
orkiaonenne gom (S), kodpuuument Bapuamuu goam  (Vp), ommdka
BbIOOpOUYHO¥ 10 (Sp) .

Jons npusHaka (p) — 3T0 OTHOIICHHE YHCACHHOCTH KaXKI0u rpymmbl (N1 Ny
Nk) K obmeMy o0beMy coBokymHocta (N) (tadmuua 11.1, dopmyna 11.1).

Kak BuIHO H3 TaONMIBI, B 3aBUCMMOCTH OT 4YHCIa Tpajaluid TpH3HaKa
(dopMyJbl JUIS BBIYKCIACHHS JOJW M IIOKAa3aTelss H3MEHUHMBOCTH HECKOJBKO
oTiau4YaroTcs. Eciau u3ydaemass COBOKYIHOCTh TPEICTaBICHA 2-Ms TpajarisiMH
npusHaka (K=2, nmanpumep, octucthie um 0e30CThie (OPMBI y TMIIEHUIIBI), OHA
HA3bIBAaeTCS AaJbTePHATHBHON. Takyl0 COBOKYITHOCTH Tpolle o0padaThiBaTh
CTaTHCTUYCCKH.
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Jlonia mpu3HaKka NpUpaBHUBAETCS M0 3HAYEHUIO K CpelHel apupMeTUYECKOH,
XapaKTEepU3ymoIe  KOJIMYECTBEHHYIO  M3MEHUMBOCTh. (OHa  MOKa3bIBacT
BEPOSITHOCTh TOSIBJICHUS JAHHOTO NIPU3HAKa B H3y4aeMOM COBOKYIHOCTH.
BeIpakaeTcss B 4acTsX €IMHHULBI WIM B NpoueHTax. B cymme gomu mpu3Haka
OJIHOM COBOKYMHOCTH mpupaBHHBalOTCs K eaunune uinu 100 %. [lostomy, 3Has
OIIHy JOJIO0 TpU3HAaKa, JErkKo OINpeAeluTh JpPYryl0 B aJbTEPHATUBHOU
coBOKymHOCTH (popmyma 11.2).

Tabnuua 11.1 — @opmysbl 1y1sl BBIUUCIEHUS CTATUCTUYECKUX XapaKTEPUCTUK
KaueCTBEHHBIX MTPU3HAKOB

®dopwmyna mipu yucie rpaganui (K):

[Toxazarenp K= K>2
n n n n
p=_1 p=—,p=",..p =_"%
Jlons mpu3Haka, p, q n (11.1) “'n % n “

qg=1-p  (11.2)

S=4p, PP (11.4)

Iloka3aTens U3MeHYHU-

BOCTH (CTaHmapTHoe | S = \/a (11.3) 1
OTKJIOHEHUE) J0JH, S lgS = g p, +19 p+...+1g py
k
Koaddumment v :_S 100
Bapuanuu, Vp S (11.5)
S
Oumbxka 1011, S Se =~ 116
IHOKa JI0JIH, Sp D \/ﬁ ( )
JloBEpUTEIBHBIN ptt-S, (11.7)
WHTEpBaN 11 P
CreneHb cBOOOIRI, V v=n-1

[Tokazarenb M3MEHUYMBOCTH (S) XapaKTepU3yeT BapbHPOBAHUE BEIMYUH psa
OTHOCHUTEJILHO JIPYT JIpyTra J0jeil 1 Beraucisiercs mo ¢popmyiam 11.3 u 11.4.

Koodbdbumment Bapmammu (V) — 93T0  (dakTuUueckwid  moxa3aTenb
W3MEHYMBOCTH, BBIPAKEHHBIM B TMPOIEHTAX K MAaKCUMaJIbHO BO3MOXKHOU
U3MEHYUBOCTH JOJHU (Smax, popmyna 11.5). OH xapakTepu3yeT OTHOCHTEIBHYIO
CTENEHb W3MEHYMBOCTH UW3y4aeMOro TIpH3HAKa W  HUCIHOJBb3yeTcs  JUIs
CPaBHUTEIHHOU OIEHKH BHIPABHEHHOCTH PA3JIMYHBIX COBOKYITHOCTEH.

MakcuManbHOE 3Ha4YeHHEe ATOro mokazateias paBHO 100 % mpu S = Spay,
IpPUYEM BEJIMYMHA MAKCHMAJIBHO BO3MOXXHOW M3MEHYMBOCTH JOMH (Smax) 3aBHCHT
OT YMCJIa rpajaluyy NpU3HaKa.

[Mpu: K=2 — Spax = 0,5 (50 %); K=3 — Spax = 0,333 (33,3 %); K=4 — Spax =
= 0,25 (25 %); K=5 — Spax= 0,20 (20 %) u T.x.
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Tak kak [0Js MpU3HaKa OMpENENsieTcs Ha OCHOBE BBIOOPKM, €€ HA3bIBAIOT
BBIOOPOYHON nosiet. M kak 1000 BBIOOPOUHBINM TOKa3aTelb, JOJIS IPU3HAKA
HMMEET CBOIO OIIMOKY, BCIEACTBUE HEMOJIHON PEMPE3CHTATUBHOCTH BHIOOPKH.

OmnbOKa BRIOOPOYHOM J107H (Sp) — 3TO Mepa OTKJIOHEHHUS JOJH BEIOOPOYHOU
coBOKyIHOCTH (P) OT J10J1H B TeHepaibHOU coBokymHOCTH (P) (hopmyrna 11.6).

['eHepanbHyI0 [IOJI0 NPEACTABISAIOT JOBEPUTEIBHBIM HMHTEPBAJIOM Ha
onpeneneHHoM YypoBHe BeposiTHoctu (dopmyna 11.7) Jns wHaxoxnenus t-
KPUTEPHS UCIIOJIB3YIOT CTETIEHb CBOOOABI v =N -1.

3adanue 1. BeIUNCIUTD OCHOBHBIE CTATUCTUYECKUE MTOKA3aTEIN aTpUOyTHBHO-
ro Mpu3HaKa. Jlatb XapakTEpUCTHKY COBOKYITHOCTH.

Brmmonuenue 3ananus pazdoepem Ha mpumepe Nel.

Nel. Ananu3 xapaxkrepa cepAleBUHBI CTE€OJIsI pacTEHUM copro caxapHoro B F;
nokazai, yto u3 420 pacrenuii — 105 Obum ¢ couyHbiM cTebieM, 210 — c
MOJIyCOYHBIM, a OCTaJbHbIE — cyXxocTeOenbHble. ONpeAenuTb MNPOLUEHTHOE
colepKaHUE KaXIOH TpYIIbl, HW3MEHYMBOCTh IIPU3HAKA W JOBEPUTEIIBHBIN
UHTEpBAJ JJI1 T€HEPATbHOM 101U COYHOCTEOENbHBIX pacTeHuil Ha 95% ypoBHe
BEPOSITHOCTH.

Ilopsook vinonnenus 3adanus

1) cnenaTh KpaTKyr0 3aliCh IO KMCXOJHBIM JaHHBIM, OIPEACTUTH YHCIIO
rpaganui npusHaka (K) v pacrpeneuTh HCXOIHbIC HAOTFOICHHS M0 TPYIIIaM:

/lano: copro caxapHoe,
XapaKkTep CepAIIECBUHBI CTEOIS,
n—420 .

Ni— 105 mrr. — coynas

N, — 210 miT. — noaycoyHasl.

P1, P2, P3,S, Vp, Sp, AMgs noist Py - ?

CornacHo ycJIOBHIO 3aJiaHusl, BBLIOOPOUHAsl COBOKYITHOCTD MpeJICTaBieHa 3-Ms
rpajalisMK MPU3HAKA, TI0O3TOMY OIIPEIeIIseM YUCICHHOCTD 3-i TPYIIIIbL:

ns=420 — (105+210) = 105 pacrenwuii.

2) MCTIOJIb3YS BBIIIC MPEII0KEHHBIE (DOPMYIIBI, ONPEACIIUTD JIOJIM IpU3HAKA
(p1, P2, P3), MoOKa3zareab U3IMEHIMBOCTH A0NH (S) M KOA(DGUIMEHT BapHalldU JOJIH
(Vo).

Jlonu mpu3HakKa BeMUCIsAEM 10 (hopmynaM mipu uucie rpagamnuii K > 2:

n
p =1 _100_ 935 (23.8%).
n 420
217 103
p = =0,517 (51,7%)- = =0,245 (24,5%
2 420 GLIO Pa™ 420 (24.5%)

M3MeHYnBOCTD MpHU3HAKa onpeaesnsieM ¢ noMombio Gpopmyn 11.4 u 11.5:
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S=3/p,-p,- Ps =3/0,238-0,517-0,245 = 0,311(31,1%)

V, = S .100= 2% 1002 93,4%

S 0,333

3) BBIYUCIIUTH OMIMOKY BHIOOPOYHOM IO M ONPEACIUTH TOBEPUTEIBHBIN
MHTEPBAJI 7151 TeHEPAIbHOM JTOJIM COYHOCTEOENIbHBIX PACTEHUM:

s =5 03U 4515 (1,50)

" Jn 420

A g . py £5-S,, ecmatos=2,58, mpu v =419 = (420 -1),
0,238+ 2,58-0,015=0,238 + 0,039 (19,9 + 27,7%)

4) cnenaTh OONIHIA BBIBOJ IO JAHHON COBOKYITHOCTH.

Buvisoo: TenepanbHas HOMsI COYHOCTEOENBHBIX PACTEHUH B HU3ydaeMoOi
COBOKymHOCTH Ha 95% ypoBHE BEpOSTHOCTH  MOXET  HaxOIWUTbCI B
npenenax 19,9 + 27,7% npu BeIOOPOUYHOI J0Jie 3TOro Ipu3Haka paBHOM 23,8%.
[IpouieHTHOE Ccoaep)aHUE JpYyrux Tpajanuid mnpusHaka TakoBbl: 51,7% —
norycouHsiX u 24,5%

— cyxocTteOenbHbIX pacTeHud. @DakThyeckas CTeNeHb W3MEHUYHMBOCTU OYEHD
Boicoka Vp = 93,4% mnpu HM3MEHYMBOCTH [0JI€Hl OTHOCHTENBHO JpPYyr Jpyra
S=31,1%. Ommbka pernpe3eHTaTUBHOCTH P 3TOM cocTaBmiia S,=1,5%.

Ouenka cywyecmeeHHOCHU Pa3 Uil

CpaBHeHME BBHIOOPOUHBIX J0Jeil MOXHO HPOBOJAUTH MO Y2-KPUTEPHUIO
coorBercTBusl [Iupcona (Mmerox [MupcoHa xu-kBaapar) u 1o t-kpurepuro.

Xu-k6adpam — 3TO OTHOIIEHHE CYMMBI KBaJgpaTOB OTKJIOHCHHI
AMITUPUYECKUX YACTOT OT TEOPETUYECKUX K TeopeThueckuMm yactotam. OH
BBIYUCIIsIETCS 110 (popMyIie:

2
x2=2%=2% , (11.8)

rae 02 — kBagpaT oTKIOHEHHH (pa3HOCTH) (PaKTHYECKOM YaCTOTHI KasKI0TO KIIacca
OT TEOPETUUYECKH 0KUIAAEMON;

p — (bakTHYECKHE YaCTOTHI;

( — TEOPETUYECKHU 0’KHIaEMbIE YACTOTHI.

Kputepuii x> wucmompsyercs 1) B T€HETHYECKOM aHAIU3€ IS OLIEHKU
COOTBETCTBUS (PAaKTUYECKOTO pacUIeINICHUs] THOPUIOB TEOPETUUECKH 0XKUIAEMOMY
COOTHOILICHHIO; 2) [Js OLEHKA HE3aBUCUMOCTH (WM CONPSIKEHHOCTH) B
pacnpesienieHnd OOBEKTOB COBOKYIHOCTH; 3) JJisi ONpENEJCHHUs] CTENeHU
COOTBETCTBUS (PAKTHMUECKOTO (SMIIMPHUUECKOI0) paclpeiesieHus H3y4aeMoro
OpU3HaKa HOPMAJIbHOMY U 4) Ji1 OLIEHKHM COOTBETCTBUSA ABYX SMIIMPUYECKUX
pacnpeneneHuit Mmexay coOoil. Kpurtepuil mO3BOJISIET MPOBEPUTH HYJIEBYIO
runoresy, Hp, T.e. mnpeanosoxeHue 00 OTCYTCTBUU pa3IMYUN  MEXKIY
(haKTUYECKUMU TaHHBIMU U TEOPETUUECKU 05KHMIAEMBIMH.
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2 2
Hyneas rumoresa oTBepraercs, €ClM Xy = X meop ¥ HOATBEPIKAAETCS, €CIIU

2 2
dexm < Xmeop' Ecmu q)aKTI/I‘IeCKI/IC N TCOPCTUYCCKUC YACTOTHI IMOJJHOCTBIO

COBITAJAIOT, TO XZ =0.

Teopervueckue 3Ha4YeHHs > OaHBl B TaOJMIE HPHIOKEHUH 2 JaHHOTO
nocoousi U B yueOHHMKAxX, PEKOMEHAYEMBIX JJIs JaHHOTO Kypca. Uucno creneHeit
CBOOOIBI, IO KOTOPOMY HAXOMAT Y 2meop., OMPEIETAETCS MO (hOPMYIAM:

v =( -1 (xk — 1), Tne ¢ — YUCIO CTPOK, K — YHCIO KOJOHOK B
aHAIUTUYECKOW Tabnulle — MPU OLEHKE COMNPSHKEHHOCTU WIIM HE3aBUCHMOCTH B
pacrnpeneneHud 00beKTOB COBOKYITHOCTH;

2) v = n — 1, tme N — YUCIO KJIACCOB — TPU OIICHKE COOTBETCTBHSI
baKkTHYEeCKNX PE3YIbTATOB C TEOPETUUYECKH OKUIACMBIMH;
3) v = Kk — 3, rle Kk — YUCJIO TPYyIHH — IPH OIICHKE COOTBETCTBUSI

OMIOUPUYECKUX paclpeesIeHUH HOPMAJIbHOMY.

Heo6X0MMO HOMHHUTh, YTO B (POPMyIy BBIYHCICHHS > MOJACTABISIOTCS
TOJIbKO YaCTOTHI ([I0JIM) TMpPHU3HAKA, a HE KOHKPETHbIE BEJIMYMHBI W3MEpPEHUH,
B3BEIIMBAHUM U T.II.

TodHOCTH pe3ylibTaTa 3aBUCUT OT O0ObeMa BbIOOpKH. YUem Oombiie 00beM
BBIOOPKHU, TEM TOUHEE PE3YIbTAaT.

Ecnu mpu u3ydeHH#M KadyeCTBEHHOW HM3MEHUYMBOCTH MOMHMO YCTaHOBIICHUS
3HAYUMOCTHU PA3IUYUN MEXIY TOJSIMH HEOOXOAUMO OMNPENEIUTh U Jo8epumens-
HbLU_UHMeEpBan Oas_pasHocmu 0ojded Ha OIPEIEICHHOM YPOBHE 3HAYMMOCTH,
HCTIONB3YIOT NapaMeTpUIECKU kpumepuii t:

t =

(akT

d_- p,-p
— —— = | (11.9)

rie p U ( — BEIOOPOYHBIE JI0JIH;

Sp1 ¥ Sp2 — omMOKH J0M€eH;

N1 1 N2 — 00BemMBbI cCpaBHUBAEMBIX BBIOOPOK.

JloBeputenbHblil UHTEpBAN (/[M) nisi pa3HOCTU AOJEH HaXOAST Ha
OTIpeICIICHHOM ypoBHE 3HaUMMOCTH (5% nmm 1%):

d +£t-Sd = (p1—p.) £1tSd.

3adanue 2. OLIEHUTDH CYIIECTBEHHOCTh Pa3INunuil MEXIY JOJSIMH, UCTIOIb3YsI
MeTozb! X2 U t-kpuTepus.
BrinonHeHnue 3aanus pacCMOTPUM Ha npuMepax Ne2-4,

|. C npumenenuem memooa >

Ne2. B rubpugnom nutomuuke F, sumens nonyuunu 128 pactenuii, u3 HUX
10 pacTeHu#t — MIOTHOKOJIOCKIX (PyPKATHBIX, 22 — TMIIOTHOKOJIOCHIX OCTUCTHIX, 28
— PBIXJIOKOJIOCHIX (PYpKaTHBIX, @ OCTaJbHBIE PHIXJIOKOJIOCHIE OCTUCTHIE. JlaTh
OILICHKY COOTBETCTBHSI (PAKTUYECKOTO PACHICTUICHHUSI TEOPETHUECKU OKUTAEMOMY.
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Jlano: ASYMEHB

TJIOTHOCTH KOJIOCA, OCTUCTOCTh

n— 128 mr.

Ny — 10 mT. — MIOTHOKOJOCKIX (PypKATHBIX,

Ny — 22 — TUIOTHOKOJIOCKIX OCTHUCTHIX,

N3 — 28 — PBIXJIOKOJIOCHIX (DYPKATHBIX,

OCTaJIbHBIE — PBIXJIOKOJIOChIE OCTUCThIE
i

llopsook evinonnenus 3a0anus

1) chopmymuposats H.

Tak kak »93TO JUTHOPUIHOE CKpEIIMBAaHWE TII0 THUIY AJUICIBHOTO
B3aMMOJICHCTBHS, 3HAYUT, MOXKHO TPEIINOJOXKUTh, 4To (Hp): dakTuuecku
MOJIYYCHHOE PACHICTUICHHE COOTBETCTBYET COOTHOMIEHN 0 9 :3:3: 1.

2) CcOCTaBUTh padOuYyr0 TAOJIMIy W BBIYUCINTH TEOPETHUCCKH OXKUIAEMOE
pacuierieHne, COOTBeTCTByIoIIee cooTHomenno 9 : 3 : 3 1 1 (tabdn.11.2).

Tab6muma 11.2 — Berunciaenune XZ 10 JIaHHBIM pacIenienus B F? sumens

Pacnpezenenue 4acToT 1Mo Kjiaccam
TMokazaTenu PBIXJIOKOJIO- | PHIXJIOKOJO- | INTOTHOKOO-| mioTHOKoMocke | BCC-
ChbI€ OCTH- |chble (ypKaT-| Cble OCTHU- (dhypkatHbIe ro
CTBIC HBIC CTBIC
F2 (p) 68 28 22 10 128
TeopeTnueckoe COOTHOIIIE- 9 3 3 1 16
HUE
TeopeTuuecku OXKHAAEMOE 72 24 24 8 128
pacierieaue (q)
Pasnocts d = p-q -4 4 -2 2 0
d° 16 16 4 4
) d’ 16 16 4 4
v 72 24 24 8 1,95

3) HalTH OTKIIOHEHUSI MEXy (HPaKTUICCKHUMHU PE3yJIbTaTAMU M TEOPSTUICCKH
BBIYMCIICHHBIMU B KaXJIOM Kiacce, d =p—( ;

4) BO3BECTH B KBaJIpaT BEIMUMHBI d 10 KaXKIOMY KJIACCY;
2
5) HalTH OTHOIIEHHE — 10 K&XIOMY KIacCy U BBIYMCIUTD UX CyMMY:

q
X pasm. = 1,55
6) HAWTH Y 2meop. HA 5 Y% 1 1 % ypoBHE 3HAUMMOCTU IpU vV =N—-1=4—1=3 u
CPaBHUTH C PAKTUYECKUM KPUTEPHUEM COOTBETCTBUS.
Y2 =1,82 XO21=11,34.
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2 2
BeIBOZ: Tak KaK X guem < X meop Ha 95 % 1 99 % ypoBHE BeposATHOCTH IpH

v = 3, 3HauuT (AKTHUYECKH TIOJYYCHHOE pACIHICTUICHUE COOTBETCTBYIOT
TEOpeTHUECKH OxuaaeMomy U Ho — moarBeprkaaeTcs.

Ne3. Ha 260 mosnisix, 3acestHHbIX SUMEHEM, YUYTEH YpoKall M MPOBENECH MOJ-
CYET 3apaKCHHOCTH TOYBBI MPOBOJOYHUKOM. [loyst pa3ObUThl Ha NBE TPYIIIBI 1O
YPOXKaMHOCTH M Ha YeThIpe — IO 3apa)KEHHOCTU IMPOBOJOYHUKOM. 3aBUCUT JIU
ypoOKail SYMEHSI OT CTEIICHH 3apayKCHHOCTH MPOBOJOYHUKOM? VIcXoaHbIE JaHHBIC
Y OCHOBHBIE BHIYMCIICHUS TIPUBEICHBI B Tabauie 11.3.

Ta6numa 11.3 — dakTrueckue 4acTOTHI MOJIEH MO SYMEHEM MPU Pa3HOM CTENEHU
3apaXCHHOCTHU ITPOBOJIOYHUKOM

Ypoxai 3apakeHHe, 1IT. IOJIeH Cymma | Ilpo-
cmaboe | yme- CUJIb- | OYEHb | IOJIEH, | LIEHT OT
pEHHOE | HOE CHUJIb- mT. | o0I1ero
HOE z %
Y 10BIETBOPUTEIBHBIN 94 62 31 15 202 77,7
HeynosneTBopurenb- 15 15 17 11 58 22.3
HBIN
Cymma, mir. 109 77 48 26 260 100
[Tponent ot o6mero, %| 41,9 29,6 18,5 10,0 100

1) Hy: ypokail HE 3aBMCHT OT CTEIEHHM 3apaKCHHOCTH U Pa3adyMs B
COOTHOIIICHUH _VAOBJIETBOPUTEIbHBIX W HEYJIOBIECTBOPUTEIBHBIX YPOXKACB MPU
Pa3HOM 3apPa)KCHUU CIYYANHBIL.

2) JUIs ONIPENEICHHUS OXHIaeMbIX (TCOPETHUECKHMX) YacTOT IPH Pa3sHON
CTENEHU 3apaKEeHHOCTU, HEOOXOIUMO COCTABUTH MIPOIIOPIIMH U PEIIUTH HX.

CHauana paccudTaeM OXUJaeMble YacToThl moned (qi, Oz, Js,
YIOBJIETBOPUTEIbHBIM YPOKAEM:

a) Mpu cJ1aboM 3apa>KeHUHU:

109 mozeit — 100%;

0s) ¢

_77,7-109

Qi = =84, 7moneit (tabnuna 11.4);
100

qi— 77,7%.

Tabnuua 11.4 — OxxugaeMble 4acTOTHI MOJIEH MO TYMEHEM MPU Pa3HON CTENEHU
3apayKEHHOCTH MPOBOJOYHUKOM

Ypoxait 3apaxeHue Cymma | Ilpo-
ciaboe | yme- CWJIb- | OYEHb ) IIEHT
pEHHOE | HOe CHUJIb- %
HOE

VY nosnerBoputensHbii | 84,7 59,8 37,3 20,2 202 77,7

HeynosnerBoputennb- 24,3 17,2 10,7 5,8 58 22,3
HBII

Cymma 109 77 48 26 260 100

[TporieHT 41,9 29,6 18,5 10,0 100
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0) Mpu yMEpEHHOM 3apaKCHUU:

_77,7°77
100

02 =59,8 moseit

B) MIPU CUJILHOM 3apaXeHUU: TOJICH;

_77,7-48
100

03 =37,3 noeit

F) IIpU OUYCHb CUJIBHOM 3apPa’KCHUHU:

_77,7-26
100

Ja = 20,2 noeit

TouHO Takke pacCUMUTBHIBAEM YacTOTHI ToJeH (Qs Us, 47, Js) C HEYJIOBICTBOPUTEIbHBIM

YPOKACM

1) TIpu c1ab0M 3apaKeHUU:
_22,3:109_

109 noneit — 100%); gs= T
€) MPU YMEPEHHOM 3apaKECHUU:

24,3

_22,377
100
) MPU CUIIBHOM 3apaKEHUU:

Os = 17,2 noneit

_22,3:48
100

g7 = 10,7 noeit

3) MPU OYEHb CUIIBHOM 3apaKEHUU:

22,326
100

Js = 5,8 nozeit

JlaHHBIE TEOPETUYECKUX YACTOT HEOOXOAUMO 3anucaTh B CKOOKax B pabouenTadiaune
B COOTBETCTBYIOIIEH CTPOKE U KOJIOHKE.
3) ompenenuTh OTKIOHSHUS MEXKAY (DAKTHUSCKHUMHU U 0XKUIAEMBIMU 4aCTOTA-
mu nojieit (Tabmuna 11.5) u Beraucnuts (2 CpaBHUTH €r0 ¢ TEOPETUYECKUM
3HaYEHUEM.

Tab6muua 11.5 — OTkinoHeHusa MeXay (PaKTUYECKUMH U 0KUIaEMbIMUA YaCTOTAMHU

1oJjen
Ypoxaii 3apaxeHue Cymma
cmaboe | ymepeH- | cunbHoe | OueHb
HOE CHIIbHOE

'Y 1OBIIETBOPUTEIILHBIN -9,3 2,2 -6,3 -5,2 0
HeynoBneTBopHUTEb- -9,3 -2,2 6,3 5,2 0
HBIH

Cymma 0 0 0 0 0
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2 2 (L6822 (592 (932 (-9 9)2 2 2
293 22 (6,3) Jr(5,2) Jr(9,3) Jr(2,2) +6’3 +5,2
-84, 7 59, 8 37,3 20,2 24,3 17,2 10,7 5.8
1 2%=7,82npuv =(c-1) (x-1)=3
1 2=11,34

=15,72

BreiBoj: Tak Kak X;m >1e u %201, TO HMEET MECTO CYIIECTBEHHAS
3aBUCUMOCTh ypoOXkasi SYMEHS OT CTENEHU 3apaKeHHUs IOYBBI IMPOBOJIOYHUKOM,
cienoBarenbHo Hy — oTBepraercs.

Il. C npumenenuem t-kpumepus

Neq. 13 1000 pactenuit o3umoii neHuIsl, oopadorannbix TYPowM, nomerino

215 pacrenuii, a u3 500 HeoOpaOOTAaHHBIX PACTEHMM, IMOJErMMUX OKa3ajoch 390.
Onpenenuth CcylmiecTBEHHO Jin Biuser obpabotka TYPom Ha mnpodyHOCTh
COJIOMHMHBI y PACTEHUN M, KAKOB JOBEPUTENIbHBIN MHTEPBAI JJI1 PA3HOCTU JOJIEH
pu 95% ypoBHE BEPOSITHOCTH?

JlaHo: 03uMas miIeHuIa

IIOJIETAHUE PACTEHUMN

N; — 1000 mT. 06paboTanbl

Ny — 215 mT. — mojeriu,

N2 -500 mT.— He oOpaboTaHsl,

Nz 390 wT. — nonernu

t aKm. -7

1) mpu HCHONB30BAaHMM METOA OICHKH IO {-KpUTEpUI0, MPEABAPUTEIHHO
HE00X0AUMO OTIPENCIINTh OCHOBHBIE CTaTUCTUYECKHE MOKA3aTeJH,
XapaKTEPU3YIOIINE KAYECTBEHHYIO N3MEHYMBOCTh O0OEUX TPYIIIL:

Oo6padoTtanusie TYPom Heob6paboTtannsie TYPom
o =M 22D 6915 (21,5%) o =2 2390 _ 675 (780)
! N, 1000 2 N2 500
g, =1- p, =1-0,215 = 0,785 (78,5%) G =1-p, =1-0,78 = 0,22 (22%)

S, = |1 = PEEETE o 0013(13%) S, = (2P = [T =0,018(18%)
VN 1000 Y " v so

2) chopmynupoBats Hy: OOpabotka pactenuii TYPoOM CYIIIECTBEHHOIO
BJIUSHUS HA TPOYHOCTh COJOMMHBI O3MMOU NIIICHHITHI HE OKA3bIBACT.

3) BBIYUCIUTH tjgm M OLICHUTH CYIIECTBEHHOCTD PA3IHUMIA MEXKTY TOJISIMU:

i d p-p 0215-0,78  0:565

pam. = - = -2568
\/s 248, ~ J0,0132 +0,0182 0,022

t =1,96 npu v:N1+N2—2:1000+500—2:1498
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BeIBOX: Tak KaK tpuum > los, => Ho — oTBepraercs.
4) omnpeneanuTh JTOBEPHUTEIbHBIA MHTEPBAN JUIs PAa3HOCTH AOJCH U CAeIaTh

OKOHYATEJIbHBIN BBIBO/,

Dy — P, £t - S, =0,565+1,96-0,022 = 0,565+ 0,043
(0,522 +0,608) = (52,2 + 60,8%)

Buvisoo: pasznuuus wMexay oOpabotannbiMu TYPom pacreHusiMu U

HEOOpaOOTaHHBIMU  CYIIECTBEHHBI, JIOBEPUTECIBHBIA HMHTEPBAI TEHEPATHLHOU
pa3HoCTH jojieliHa 5 % ypoBHE 3HAUMMOCTH HaxOAUTCs B npesenax 52,2+60,8 %.

No2.

No3.

Ne4.

NoS5.

Hnousuoyanvrvle 3a0anus 01 camocmosmebHol pabomol

. IIpu o6cnenoanuu 450 ocobeil kiiona yepenamky ycTaHOBI€HO, uTo 112 u3

HUX OBLIM 3apa)kKeHbl Oello MycCKapJIuHOU, 18-pa3sHbIMU OakTepHaTbHBIMU
oonesnsiMu. Onpenenuts % coaepkaHue Kakaou rpynmnsl npu 5% ypoBHE
3HAYUMOCTH, €CJIH tos =1,96.

Onpenenuts % coaep:kaHWe U JOBEPUTEIbHBIA MHTEpBal npu 95 u 99%
YPOBHSIX BeposiTHOCTH eciu u3 320 pacTeHuil THOpUI0OB BTOPOTO MOKOJICHHUS
SAPOBOI0 TUYMEHs ObUIO OOHapyxkeHo S0 pacTeHuil ¢ 2-X y3JI0BBIMH (POopMaMu.
tos=1,96, to1=2,58.

AHann3 03UMOM NIeHUlbl nokaszan, yto u3 400 pacrenuit nomynsiuuun 120
obumn  3acyxoyctoruuBbiMH, 200-cpemHeyCTONYMBBIMU, OCTajJbHBIE —
HeycToWuuBbl. Onpenenuts % coaepkaHue KaKI0i rpynibl B BBIOOPKE U UX
JIOBEPUTENIbHBIA MHTEPBAJ (+)B T€HEPATBbHON COBOKYMHOCTH ¢ 5% ypoBHEM
3HAYUMOCTH, tos=1,96.

B F, mpu HenosHOM JAOMUHHMpPOBAaHHUM 2-X TMap aJUIEIEd OXKHUAAETCA
pacmemenre B (1:2:1)> orHomenun. Ilo uW3ydeHHMIO HACIIENOBAHMSA
MPU3HAKOB Y 3eMJISTHUKH 1O OKpacke sroja (kpacuele, K, po3ossie, P, Geinbie,
b) u dbopme vameuku (Hopmanbhas, H, mpomexxyrounas, I1, nuctoBumanas, JI)
MOJIYYEHBI CIEAYIOUINE PE3YIIbTATHI:

Fo: 25K H.:33KII:17KJIL; 45P.H.:85P.II.: 30 P.JL;
20b.H.:42 B.I1. : 10 B.JL.
Onpenenut 1O 2  COOTBETCTBUE  (DAKTMUECKOTO  pacIlEICHHUs

TeopeTudeckomy, eciu tos =15,51, mpu v =8.

[Ipu moceBe 250 cemsiH 03UMOTO sSiUMEHs OOpPaOOTaHHBIX (QYHTHUIUIOM
B30IIUIM U Janu 3a0poBble pacteHus 200 mit., a npu noceBe 250 ceMsH
HEe0OpaOOTaHHBIX (YHTHIIMIOM B3OILIM W Jajd 30pOBbIe pacTeHus — 95.
Cy1miecTBeHHBI JIU pa3iuuusi MKy BeiOopkamu? Omnpenenuts /Hgs mipu tos
=1,96.
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Ne6. YcTaHOBHTE (110 METOLY) ) HAUYKE 3aBUCUMOCTH MEKy MHTEHCUBHOCTHIO

pocCTa paCTeHHﬁ IMOACOJIHCYHHUKA U PA3MCPOM UX JIMCTLCB.

NHTEHCUBHOCTH Jluctes Cymma %
pocra MeEJIK1E KpYITHbIE
Crnabas 52 (9-?) 28
Cpennsis 62 93
CunbHas 34 25
Cymma 294 100

N

o b

8.
9

10.
11.

12.
13.

Konmponvnuvie 6onpocul
Yro Takoe KauyeCTBEHHAsi K3MEHYMBOCTh, aTpUOyTHBHBIE Tpu3HaKu? [IpuBecTu
IPUMEPHI.
OcCHOBHBIE MTOKA3aTENH, XapaKTEPHUIYIOIINE KAUYECTBEHHYIO0 N3MEHUHUBOCTb.
Kak BBIUMCIWTH JOJIO0 NMpPHU3HAKA NPHU AJIBTEPHATUBHOM HM3MEHUYUMBOCTH? YUTO
MOKa3bIBACT JI0JIS MPU3HAKA?
Kaxosa nons npusnaka npu K > 27
[loka3zaTenb M3MEHUYMBOCTH M CHOCOOBI €ro BblUMCIIEHHA. OT 4ero 3aBUCUT
Smax?
Uro xapakrtepusyer kod(p¢uuueHT Bapuauuu nonu? Ero 3HadeHue, cnocod
BbIYMCIICHHs. YeM OH oTimyaeTcss OoT KO3 (ULHUEHTa BapUALIMK KOJIUYECTBEH-
HOM U3MEHYUBOCTU?
Kak omnpenenuTs penpe3eHTaTUBHOCTh BBIOOPKM MpPU  Kaue€CTBEHHOM
U3MEHUYNBOCTHU?
Kak onpenenuts napameTpsl reHepaIbHOM 107U ?
MeTobl OLIEHKH CYIECTBEHHOCTH PA3IHUUA MEKY BHIOOPOYHBIMU JOJISIMHU.
Meron %2, €ero mpUMeHEHHe.
OT yero 3aBUCHUT CTENEHb CBOOOABI MPU ONPEAEICHUH TEOPETUYECKOTO
3HAueHHus y>?
OneHka CyIecTBEHHOCTH Pa3HOCTH J0JIEH TT0 t- KpuTepuio.
Onpenenenre JOBEPUTEIBHOTO HHTEPBAJIA ISl TEHEPAIIBHON Pa3HOCTH JTOJIEH.

[Tpaktuueckas padora Ne 12

Tema: IucniepcMOHHBIN AHAJIU3 JAHHBIX 0THO(GAKTOPHOI0 BereTAlHOHHOI0

OIbITA ¢ OJUHAKOBOM M PA3HOI MOBTOPHOCTHIO 10 BAPUAHTAM

HEJ’II/II OCBOCHHC MECTOAAa JUCIICPCHOHHOI'O aHAJIN3a JAHHBIX BECICTALIMOHHOI'O

OIlbITa H HpI/IO6p€T€HI/Ie HaBbIKa OICHKH CYIICCTBCHHOCTH paBHI/I‘II/Iﬁ MCKIY
N3y4aCMbIMHU BapUaHTaMU.

IIpoao/KkuTENBHOCTH PAdOTHI: 2 Yaca.
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OcHosHble nonodxceHus

Oonoaxkmopnulii.  6ecemayuoOHHblil  ONBIM ¢ OOUHAKOBHIM  YUCTIOM
HaoO100eHull

[Ipy nuCIEpCMOHHOM aHajlu3€ OJHOBPEMEHHO OOpadaThIBAIOTCS IAHHbBIE
HECKOJIBKMX BBIOOPOK (BapHAHTOB), COCTaBIIIOIIMX €OUHbll CMAmMucCmuyecKull
Komnjaekc. B BereTallmoOHHOM ONBITE (WIA IOJEBOM, PAa3MEIIEHHOM METOJIOM
MOJIHOM PEHAOMH3AIMHN) TaKOH KOMIUIEKC COCTOUT W3 HECKOJIBKUX HE3aBHCHMBIX
BBIOOPOK, TaK KaK B HEM OOBIYHO HET TEPPUTOPUATBHO OpPraHU30BAaHHBIX
ITIOBTOPEHUM.

[TosToMy aHaJIM3 IPOBOJUTCS 110 TUITY HECONPSIKEHHBIX BEIOOPOK.

ITepen AMCTIEpCMOHHBIM AHAIM30M CTaBUTCS 3ajada IPOBEPUTH
CTaTHUCTUYECKYI0 HyseByto runotesy (Ho), koTopas ¢popmynupyercs Tak:

Meskay cpeAHMMH 10 BADHAHTAM HeT CylIeCTBEHHbIX Pa3JIM4uii, T.c.

)_(1:)_(2 :"':Xn WIn )_(1—X2 :d :O,T.e. HO :d =0 .

B  oaHOdakTOpHOM  BEreTalMOHHOM  ONBITE  O00IlIee BapbUpPOBaHUE
pe3ynbraTuBHOrO  npusHaka (Cy) OOyCIOBIEHO JABYMsS  KOMIIOHEHTaMHU:
BapbHupoBaHue Bapu-anToB (C,) u ciyuaiiHoe BapbupoBanue (C;):

Cy=C/+C;. (12.1)

®opmyna 12.1 sBaseTcs AUCHEPCHOHHONH MOJeIbI0 0/1HO(DAKTOPHOrO BEre-

TallMOHHOT'O ONbITa WM HOJIEBOIO OMNbITA, BAPUAHTHI KOTOPOrO PACHOJIOKEHBI Me-
TOJIOM HEOPTaHNU30BAHHBIX MMOBTOPEHUH.

CraTUCTHUECKHUN aHAINU3 JTaHHBIX BEreTallMOHHOTO OJHO(AKTOPHOTO OIBITA
OpoBOASAT B TpH dTana. [lopsiiok nmpoBeAeHUs aHalU3a pacCMOTPUM Ha MpHUMeEpe
3amanud 1.

3a0anue 1. OLeHUTh BIMSAHHUE CIIOCOOOB ONBUIEHWS O3UMOM MIIEHHUIILI Ha
3aBsI3bIBAEMOCTb CEMSIH B BET€TAllHOHHOM OIIBITE.

Cnoco0 omnpUIeHUS 3aBsA3BIBACMOCTH ceMsH, %0

1. IlpunyauTeabHOC 54,6 55,4 65,2 66,7
2. OrpaHu4eHHO-

cBOOOIHOE 52,3 60,8 61,4 58,3
3. TBemi-meToq 65,2 68,2 65,4 68,2
4. CBoOoIHOE 48,2 53,2 56,8 55,4

Ho: cnoco® ombuleHHsT HE BIUSET Ha Pe3yibTaT 3aBA3BIBAEMOCTH CEMSIH
TIIICHUITBL.

I. CocraBnenue pabodeil TaOMUIBI, B KOTOPOM OMPENestoT cyMMbl (3V) u
cpeaHue mo BapuaHTam ( x ), oOmyro cymmy (3X) U cpenHee 3HaueHue ( x )
pe3yIbTaTUBHOIO MPU3HAKA MO ONbITY (Tabiauna 12.1).
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Tabmuma 12.1 — (M3y4aemblii Mpu3HAK)

Bapuasnr, | Habmonenus, Xi CymMa 1o BapuaHTawm, X, 110 BapH-
2V aHTaM
1 54,6 55,4 65,2 66,7 2419 60,5
2 52,3 60,8 61,4 58,3 232,8 58,2
3 65,2 68,2 65,4 68,2 267,0 66,8
4 48,2 53,2 56,8 55,4 213,6 53,4
2X=9553 X =59,7

Il. Beruncienne cymMM KBaapaToB OTKIOHEHHMM miia oOmiedt aucnepcuu Cy,
nucriepcun BapuanToB Cy W Jucnepcud ocTtatoyHoil Cz, a TakkKe CpEeIHUX
KBaJIpaTOB OTKJIOHEHUU MO BapHaHTaM U ocTartky. OmpeneneHue (PaKTUIECKOTO
3HaueHUsKpuTepust Oumepa F g, (Tabmuma 12.2).

Cymma KBaipaTOB OTKJIOHEHUH 1 001elt aucniepcun Cy OyAeT paBHa:

Cy=YX?-C, (12.2)
rae X — Kax10e 3HaueHue Npru3HaKa;
C — nompaBka K Cpe,Z[Hgl;I( )gKoppeKTI/Ipy}OHII/Iﬁ (dakTop), KOTOpask BHIYUCIISAETCS

o ¢popmyie: C= N (12.3)

rae N = ['n — oOmiee yncino HaOmoaeHui, | — guciio BapuaHToOB, N — YKHCIIO
MOBTOPHOCTEH (HAOIIOICHUT).

B Haiem ombITe YKCI0 BapuaHTOB (CIOCOO0B omnbuicHHs) |=4 u uncio
HaOmroneHuii N = 4, 3gauut N = 4*4 = 16.

C= (CX)* N= 955,3%: 16 = 57037, 38;

Cy =54,6%+ 55,42+ .. +55,42-57037,38 = 593,21.

Jlanee BBIYUCISIEM CYMMY KBaJIpaTOB OTKJIOHEHUUW I JTUCIIEPCUU
Bapuantos: Cy =Y V2:n-C (12.4).

Cv=(232,8%+ 241,9% + 267,0°+ 213,6%) : 4 - 57037,38 = 368,97

CymMa KBaJIpaTOB OTKJIOHEHHI OCTATOYHOMN NUCIIEPCUU HAXOAUTCS IO
pasHoctu: Cz= Cy-Cy (12.5)

Cz = 593,21 - 368,97 = 224,24.

Bce nonmydeHHbIe 3HaUCHUS BHOCAT B Ta0MIy «TOTH THCIIEpCHOHHOTO
aHaJIN3a» U 3aT0JHSIOT HEIOCTAIOINE CTPOKH (Tabmuia 12.2).

Tabnuna 12.2 — Vitorn 1ucnepcHOHHOTO aHaIn3a

Hucnepcus | Cymma kBagpa-| Hucno crene-| CpenHuil kBaj- F-xpurepuit
TOB OTKJIOHEHUH| HEeW CBOOOIbI | paT OTKJIOHEHUH |  (aKT. \ 05
Oo6mas Cy 593,21 15 - - -
BapuanTtoB Cy 368,97 3 122,99 6,58 6,20
Ocratka C; 224,24 12 18,69 - -

Uwucno creneneir cBOOOBI ONMPEAEISIIOT Tak: sl oOmied aucrepcuu v = N-
1=16-1=15; nns BapuantoB v = |-1=4-1 =3, qus ocratka v = N-I=16-4 =12,
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Jucnepcun (cpeaHure KBaapaThl OTKIOHEHHH) BBIYHC/ISIOT IS BApUAHTOB M
oCTaTKa, IMyTeM JEJICHUS COOTBETCTBYIOIICH CYMMBbI KBaJIpaToB OTKJIOHEHHH Ha
CTEIEHb CBOOOIBI:
>V?2:n-C

T (126)

CPeAHMIA KBapaT OTKIOHCHHMII 110 BapHaHTaM; S’ =

C, -C,
N-—]
Kpurepnit Ouiepa HaxoAAT U3 COOTHOIIEHUS NOJYYEHHBIX TACIIEPCHIA:
Fpam = S 1 %

Teopetnueckoe 3HaueHue kputepus Pumepa (Fpeop ) HAXOIAT MO TabIULE
OpWIOKEeHUN 4 U 5, UCXOJld U3 YMclia CTeNeHU cBOOOIbI AUCIEPCHH BapUAHTOB
(uuciauTenb) M CTENEHW CBOOOJBI OCTaTKa (3HaMeHaTelb) Ha OIMPEICICHHOM
yYpOBHE 3HAYMMOCTH.

B namewm ciydae npu vi =3 u v = 12 Ha 5 % ypoBHe 3Hauumoctu Fos = 6,20.

Ecmit Fpaxm. < Fmeop— Ho moaTBEpKIaCTCS, a pa3inuyuusi MEXIy BapUaHTaAMU
HAXOJISATCSA B MIpeiesiax OMMOKU OMbITa, KOTOPAsi BHIYUCIISIETCS] HA TPETHEM JTarle.

[Ipu Fgaxm=>Fmeop. — AMEIOTCSA CYIIICCTBEHHBIC pa3W4YMsl MO BapuaHTaM Ha
OIpeIeIEHHOM YpPOBHE 3HAYMMOCTH W HyJIeBas rumote3a (Hp) — oTBepraercs. B
ATOM CJIy4yae HEOOXOAMMO OLUEHUTD CYUJeCBEHHOCHb YACHHBIX PA3TUYULL.

B ombiTe 10 M3YYEHHWIO CIOCOOOB OIBUICHHUS IIBETKOB O3WMOMN IIICHUIIBI
Fpam>Fos, 3HauuT, BIMsSHUE cIOco0a ONMBUICHHUS Ha 3aBSA3bIBAEMOCTH CEMSH
CYIIECTBEHHO U, CJICTyEeT OICHUTh YACTHBIC Pa3IUYHs TI0 BApUAHTAM.

I11. Onpenenenue omuoOku onbiTa ( S,) U OlEHKA CYIIECTBCHHOCTH YaCTHBIX

CpeIHMI KBaapaT OTKIOHEHHUH OcTaTKa: S° = (12.7)

paznuuuii ¢ nomoiiso HCP.
OmmbKa ombITa OnpenessieTcs Mo yxKe u3BecTHHIM HaMm Gopmynam 9.8 u 9.10:

S 2
~\ T e S?— ocrartounas AuCrepCus, N — YMCIIO OBTOPHOCTEH.

,f 18,7 =12,16%

S %% — 2,16
.10
* X 59 7
Ha ocHOBaHWMM »TUX BBIUYMCIACHUN JENIaeTCs BBIBOJA O JOCTOBEPHOCTH
PE3yNbTAaTOB OMBITA: OwubKa cpeoHeli Haxooumcs 6 npeoeirax +2,16 % npu
omHocu- menvrotl ee genuyune 3,62 %. CredosamenvHo, onvim 00CmMosepeH.
Jlnst Beruucienus: HCP Heo6X0oauMo OnpeieTuTh OMMOKY Pa3HOCTH CPETHHUX:

257
S, = ,/T . (12.8)

Takast popMyiia MPUMEHSETCS, €CIM B OMNBITE €CTh KOHTPOJbHBINA BapHaHT U
YKCI0 MOBTOPHOCTEH y BCEX BAapHAHTOB OJWHAKOBO. B ciaydyae OTCYTCTBHS B
OIIBITE KOHTPOJHHOI'O BapHaHTa CPEIHUE TI0KA3aTe M 10 BApHAHTaM CPaBHUBAIOT C
obImeit cpeaHedr apudMETHYECKON IO OMBITY M, TOr/a OIIMOKa pPasHOCTH
BBIUMCIISICTCS ¢ yuyeToM umciia BapuanToB (1):

-100 =3, 62%

O
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20— |
Sa={ Ty ST (12.9)

B ombiTe M0 M3yd4eHHIO COCOOOB OMBUIEHUS KOHTPOJIb HE MPETyCMOTPEH,
4-1
nostomy Sd¢ =2,16- e =1,87%.
HaumenspIiasi cyiiecTBeHHass pa3HOCTb OMPEIENAETCS C YYETOM BBHIOpAHHOTO
ypoBHS BeposITHOCTH (HCPos unu HCPy1) 1 BelpaxkaeTcs B KOHKPETHBIX €IMHULIAX
U3MEPEHUS UIIU B IIPOLECHTAX:

t.S
HCPos5 =1p5 - S¢ (12.10); HCPy,% =-%"4..100 ; (12.11)
X
wm HCP =t -S HCP o — iS¢ 100,
01 01 d 01 )?

Teopetnueckoe 3HaueHue kpurepus CtbrogeHTa (los wm to;) onmpenensioT mo
YUCIY CTENEeHEH CBOOOJBI OCTAaTKa M COOTBETCTBYIOIIEMY YPOBHIO 3HAYUMOCTH
(mpuitoxxeHue 2).

B namewm omnsite tos =2,179 npu v= 12, Torna

HCPos= 1,87 *2,179 = +4,07 %,

HCP Yo = 407 100 = 6,82%.

59,7
Ha ocHOBaHMU MOTYYEHHBIX PE3YIbTATOB JIETIAIOTCS arPOHOMUYECKUE BBIBOJIBI
O CYIIECTBEHHOCTH YACTHBIX Pa3IU4Mi MPHU MOMAPHOM CPAaBHEHHWU BApUAHTOB CO
CTaHIapTOM (KOHTpOJIEM) MM CO CpelHed Mo ombITy. Pe3ynbTarsl ombiTa U
CTaTHUCTUYECKON 00paboTKU 3amuchiBatoTcs B Tabmuiry 12.3.

Tabnuua 12.3 — Pe3ynbpTaThl JUCTIEPCHOHHOTO aHAIHM3a

Crioco6 B Ortknonenue ot ctanaaprta (St, K), d Tpymna
X + B eIMHUIIAX .
OIBLIICHUS +B % YpOXKaNHOCTH
HU3MEPEHUS

1. Npumym- 60,5 0,8 1,34 2
TENIbHOE
2. OrpaHn4eHHO- 58.2 15 251 2
CBOOOIHOE ’ ’ ’

66,8 7,1 11,9 1
3. Teemn-meron

53,4 -6,3 -10,6 3
4. CoboxHOE

X =597 | THCPos= £4,07 +HCPos%= 6,82

Jlnst pacnpeneneHuss BapuaHTOB IO TIpyHnaM ypOXalHOCTH CPAaBHUBAIOT
OTKJIOHEHUE KaXKJIOr0 M3y4aeMoro BapuaHTa oT cranaapta (d) (oT cpemnei mo
onbITy) ¢ HCPos 110 OnbITY:

eciu d > +HCPos, BapuaHT OTHOCcUTCS K [ rpymnme, T.e. OH HMEET
CYLIECTBEHHYIO MPUOABKY yposKasi 10 CPAaBHEHUIO CO CTaHIApTOM;
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eciu +HCPos > d > -HCPos BapuaHT oTHOCHTCA KO 11 rpyrmie, T.e. HaxXoauTces
Ha YPOBHE CO CTaHJAPTOM, a 3HAYUT, Pa3INUUs HECYIIIECTBEHHBI,

ecii d < -HCPos BapuanT oTHocutca K III rpymnme, T.e. OH CylIecCTBEHHO
YCTYIIA€T CTaHJAPTHOMY COPTY.

Bwvisoo: CymiecTBeHHOE NPEUMYIIECTBO MO 3aBsizbiBaecMocTU ceMsiH (%)
MMEET BApPUAHT OIBUICHUS TBEJUI-METOAOM. Ero cienyer peKoMeHIOoBaThb IS
ucrnoyib3oBanusi. Ha ypoBHe co cpelHMM 3HAaYeHUEM, T.€. HEJOCTOBEPHBIC
paznuyus UMEIOT JBa Croco0a OMbUICHUSA: TMPUHYAMTEILHOE W OTrpaHUYECHHO-
cB0OOHOE. M 3HAUUTENHHO MEHBIIYIO 3aBS3BIBAEMOCTb CEMSIH MOJIYYWIN TPU
CBOOOJTHOM OMNBUICHUH IBETKOB. DTOT CMOCOO OMBUICHUSA Jy4YIlle HE UCIOJIb30BaTh
Ha MIICHHUIIE.

JlucniepCMOHHBIM aHaJIU3 JIaHHBIX TAaKOro0 OINBbITA MOXHO IPOBECTH U C
MIOMOIIBI0 KOMIbIOTEpHBIX mporpamm Excel, Statgraphics Plus for Windows,
Statistics.

Hcrnonb3yss  OCHOBHbIE  TOJIOKEHUS W MPEAJIOKEHHbIE  (POPMYIIbI,
CaMOCTOSITENILHO NMPOBECTU JUCIIEPCUOHHBIIN aHaU3, BBIOJIHUB 3a/1aHue 2.

3aoanue 2. Ananu3 wmaccel 3epHa sipoBoro sumeHss copra TAH-1,
MOJIyYEHHOTO B BETrETAlMOHHOM OIBITE C MHHEPAJIbHBIM IUTAaHUEM, IOKa3al
CJIEIYIOILME PE3YIJIBTATHI:

Bapuant Macca 3epHa, r/cocyn
1. be3 yno0- 25,6 27,1 20,7 20,9 24,4
penuii — (K)
2. N3g P3o Kgo 26,8 33,2 24,5 28,4 27,3
3. Nag Pao Kag 35,5 36,8 37,6 34.8 294
A. Nso PsoKao 29.8 36,9 31,7 35,1 29,2
9. Ngo Pso Kao 274 28,2 27,1 34.8 295

OULEHHTH CYIIECTBEHHOCTh Pa3JInuMid MKy BapUaHTAMMU.

Oonohaxmopnuiii 6ecemayuOHHBLIL ONBIM C PAZHBIM YUCTIOM
HaoO100enuil
(1711 CaMOCTOATEIIBHOTO U3YUECHUS )

B ciayuae oOpabOTKHM MaHHBIX BETE€TAIMOHHOTO OIBITA, BAPUAHTHI KOTOPOTO
MMEIOT pa3HOE YHUCIO HAOIONEHM, BO3HUKACT HEOOXOAMMOCTHh BBIYHCICHUS
HECKOJbKUX 3HaueHuit HCP, Tak KaKk HE BCE CpEIHHE pasHomouHbvl. B CBs3U C
ATUM, Ha KaXJIO0M dTare HeoOX0IUMBI JOTIOJTHUTEIILHBIE PACUETHI.

Ha nmepBom sTame cieayeT B pabodyro TaOnuIly n100aBUThH cTosber (mepen
CYMMHUPYIOIIMMHM 3HAYCHUSIMU TI0 BapuaHTaM), B KOTOPOM YTOUHSIETCS YHUCJIIO
HaOJI0IcHUH (N) 10 Ka)KIOMY BapHaHTY.

Ha BTOpoM »5Tame mnpu BBIUUCICHUM CYMMBI KBaJIpaTOB OTKJIOHEHHH TIO
Bapuantam, Cy, ciefyer ydyecTb, YTO B CyMMBI IO OTJEIbHBIM BapuaHtam, » W,
BXOJIUT pa3zHoe uuciao HaOmoaenuit N. Ilostomy d¢opmyna 12.3 npumer

CIICIYIOLINMN BUJL.




78
|72 A V2
_1_|_ 2 + . L
n, n ns

rae | — gucio BapuaHTOB.

Ha TperbeM 3Tame npu OLEHKE CYIIECTBEHHOCTH YAaCTHBIX Pa3IMUUi TaKXKe
HEO0OXOJAMMO YYHUTBIBATh HEPABHOTOYHOCTh cpeAHMUX. [Ipu cpaBHEHUM BapuaHTOB,
MMEIOIIMX PAa3HOE YUCIIO HAOIIOJEHUM, OMMOKY pa3sHOCTH MEXIY CPEIHHMH BbI-
YUCIISAIOT 10 opmyIie

(12.13)
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[Tpu cpaBHEHNH BapUaHTOB C OJIMHAKOBBIM YHCJIOM HAOIIOICHUH HCTIONB3YIOT
y>ke u3BecTHyto popmyny (12.9) nms BerauciaeHus Sq.

3nauennit HCP, COOTBETCTBEHHO, OYJIET CTOJIBKO, CKOJIBKO OIIMOOK Pa3HOCTH
HEO0OXOAMMO BBIYUCIIHTH JIJIS1 TIOTIAPHOTO CPABHEHUS PA3IMYHBIX BAPUAHTOB.

[ToaTomy B Tabmuily pe3ysbTaTOB aHAIW3a HEOOXOAMMO JT0OABUTH KOJOHKY
it HCPys kaxxaoro BapuaHTa (Tabmauma 12.4):

[To pe3ynbpTaTaM aHanmu3a cleayeT CIeNaTh BBIBOABI, HCXOMIS U3

PEKOMEH Al pacIipeie]ICHHsI 110 TPYIIaM yPOsKaHOCTH.

Tabnua 12.4 — Pe3ynpTaThl AUCTIEPCHOHHOTO aHAJH3a

Bapuant X, + St (K) +HCPgs | T'pymmsl
B €JIMHUIIAX B % YPOKaHOCTH
U3MEpPEHUS

3aoanue 3. YCTaHOBUTH, 3HAUMMO JIM Pa3JInYUe MO YPOKAUHOCTH SPOBOrO
AYMEHS B 3aBUCHMOCTHM OT CpoKa moceBa. Meroa pa3MmelieHus BapUaHTOB —
HEOPraHW30BAHHBIC TOBTOPEHUSI.

Cpok moceBa YpokaiiHOCTB, T/Ta (X;)
| (23.03) 2,45 2,30 2,60 2,20 2,55 2,40
11 (30.03) - 2,00 1,60 1,70 - 1,85
111 (15.04) 1,50 1,60 1,60 - 1,70 -

CnenaTth arpOHOMHUYECKUM BBIBOJI.

Konmponvuwie éonpocwi
1. YUto Takoe cratuctudeckuii KoMmruiekc? V3 4ero oH COCTOUT B BEre€TalliOHHOM
onbITe?
dopmynuposka HyseBol runoresbl (Ho) B qucepcnoHHOM aHam3e.
Mopens THCIEPCUOHHOTO aHaJM3a BErE€TallMOHHOTO ONBITA.
OTanel JUCIIEPCUOHHOTO aHAJIN3A.
Kak onpezensieTcst KOppeKTUPYIOMHi GpakTop?
N3 vero cknaapiBaeTcs 001Ias CyMMa KBaJIpaToOB OTKJIOHEHUNA?
Kak Beruncisiercs cymma KBaipaToB OTKJIOHEHUI IO BapUaHTaM?
Kak Bpuncisiercs cymma KBaJipaToB OTKJIOHEHUI OcTaTKa?
. Yro Takoe Fgpaxm ¥ KaK OH BBIUMCIIAETCS?
10 Kak oLleHUTh CyIIECTBEHHOCTh PA3JIMUNN MEXAy BapuaHTaMu?
11.Kak omnpeaenuTh OMOKy ombiTa (S, ) ¥ omuoKy pasHocTH (Sq)?

©oOoNOTkWD

12.Yto takoe HCP, niist 4ero OHA UCTIONIB3YeTCs?

13.PacnpenenieHre BapuaHTOB T10 TPYITIaM YPOKAMHOCTH (paHram).

14.Yem oTnmuaeTcs TUCTIEPCUOHHBIN aHAIN3 B OIBITE C PA3HBIM YHCIIOM
HaOIr0IeHMIT?
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[TpakTuyeckas padorta Ne 13
Tema: /IucniepcMOHHBIN AHAJIU3 JAHHBIX OAHO(PAKTOPHOI0 M0JIEBOI'0 ONbITA
€ OJJHOJICTHHMH KYJIbTYPAMH, Pa3MELEHHOT0 OPraHN30BAHHBIMH
NOBTOPEHUAMH

Lenan: ocBOeHHE METO/Ia TUCIIEPCUOHHOIO aHAJIN3a JAaHHBIX, MTOJYYEHHBIX B
IIOJIEBOM OIIBITE, PA3MEIICHHOM OPraHM30BaHHBIMU TOBTOPEHUSMHU; IPHOOPETEHHE
HaBbIKA OLEHKH CYIIECTBEHHOCTH Pa3JIMYMil IO BAPUAHTAM TAKOTO OIIbITA.

IIpoaoxuTeIbHOCTH PA0OTHI: 2 Haca.

OcHosnwvle nonodxcenus

[ToneBbie OMBITHI TPHU M3YYEHHHM CEJICKIIMOHHOIO Marepuaia, COpPTOB H
AJIEMEHTOB COPTOBOM TEXHOJOTUU MPEACTABISAIOT COOOM  CTaTUCTUUYECKHUE
KOMILIEKCHI, COCTOSIIIIUE U3 HECKOJIBKUX CONPAHCeHHbIX 6bl00poK. CONPSKEHHOCTh
CpPaBHMBAE€MbIX BAapUAHTOB OOYCIOBJEHA TEPPUTOPHATBLHO OPTraHU30BAHHBIMU
noBTOpeHusMH. [1oAToOMy B OTIMYME OT BETE€TALIMOHHBIX OIBITOB HUCIIEPCHOHHAS
MOJIeJh  TOJIEBOTO  OAHO(GAKTOPHOIO  OMNbITA, Pa3MEMICHHOTO  METOJ0M
PEHIOMU3UPOBAHHBIX MTOBTOPEHUM, OYAET BHITIISIETh TAK:

Cy:Cv+Cp+Cz, (131)
rie Cp — cymMma KBaapaTOB OTKJIOHEHHUW pPe3yJIbTaTUBHOTO IpHU3HAKa,
BapbUPYIO- IIETO MO MOBTOPEHUSIM.

BrinonHeHne QUCIIEPCUOHHOIO aHaiu3a OAHO(PAKTOPHOIO TOJIEBOTO OIbITa
HUACT B TOM K€ MOCJICOBATSIILHOCTH, YTO M B BEreTallMOHHOM omnbITe. OJHAKO €CTh
HEKOTOpbIE OCOOCHHOCTH, Ha KOTOPBIX CJIETYET OCTAHOBUTHCS.

Ha mnepBom »3Tame mnpu cocTaBieHud padoued Tadmuubl (Tadm. 13.1)
HEOOXOJIUMO BBIYMCIUTH IMOMHUMO CYMM MO BapuaHTaM » JV W CYMMbI 1O
OBTOpPEHUsAM Y P.

Tabmuma 13.1 — (M3y4aemblii TpU3HAK)

Bapuanr | PesynbraruBHbIi npusHak 1o nmoBropeHUsM (Xi) | Cymmer | Cpennue
I I Il v Vv
1 X11 X1z X3 X14 Vi X1
2 X1 X2 X23 X24 V> X5
3 X31 X3 X33 X34 V3 X3
| Xia Xi.2 Xi3 Xi4 V X
Cymmbl P P1 P2 Ps3 P4 XX = X =

[TpaBUIBLHOCTH BRIYUCICHUHN MPOBEPSETCS MO COOTHOIIEHUIO: Y P =Y V=% X.
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Ha BTOpoM »JTame BBIYMCICHUE I[IOKa3aTesled AUCIEPCHOHHOTO aHalu3a
BeJeTCs corjacHo (GopmyiaM, MpeAcTaBlIeHHbBIM B Tabnune 12.2, HoO
JOTIOJIHUTEIJIPHO €IIE BBIUUCIISIIOT CYMMY KBaJpaTOB OTKJIOHEHUH I TOBTOPEHUI

Cr:

$P2
C =—i -C. (13.2)

7 I

Torga cymma KBaJpaToB OTKJIOHEHUH JIsl OCTATOYHOM AucHepcuu OyaeT
paBHaA: Cz: Cy- Cp - Cv (133)

Bce momydeHHbIE pacueThl BHOCST B TaOIHILy UTOTOB JUCIIEPCHOHHOTO aHAIM3a
Y BBIYHCIIAIOT HEAOCTAIOIKE MOKa3aTeau (Tadbmuna 13.2).

Tabnuua 13.2 — Toru AMCEpCUOHHOTO aHaIN3a

Jucnepcus Cymma CreneHnb Cpennuit Kputepuiit ®umepa
KBagpatoB | cBoOoxel | kBampar (S?) Fo Fos
OTKJIOHCHUU
Oomras (Y) Cy N-1 -
[ToBTOpenwuii (P) Cp n-1 -
BapuanTos (V) Cv I-1 SV SV S
Ocrarounas (Z) Cz (n-1)(I-1) S/
CpenHuii KBagpaT OTKJIOHEHHWH MO BapHaHTaM BBIUUCISIOT 1o (popmyre 12.6
C C
2 — v = . 82 - VA

win S, -l a CpeIHMI KBaApaT OCTaTKa: L0 (13.4)

, JMCTICPCHOHHBIY aHAIN3 TIQ3BOJISCT ONPEICINTH OO BIMSHIS BAPUAHTOB
Ny <, TOBTOPEHUHN #p © U CIy4alHBIX (PAKTOPOB #z © Ha OOIIYI0 W3MEHUUBOCTh

pU3HaKa:
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[Ipu »ToM B cymme BiusiHue BceX (paktopoB paBHo enunHuie win 100%:

n?=n?+n’+m? =1
y v p z (100 %).

Brraucnenne daktudeckoro 3HaueHus kpurepusi duiepa u cpaBHEHHUE €0 C
TEOPETHYECKUM  TIO3BOJISIET  OICHUTh CYIMIECTBEHHOCTh PA3NHUANA  MEXKIY
cpenaumu. OgHAKO OH HE YKa3blBaeT, MEXAY KAKUMH CPEAHUMHU OHH
CYIIIECTBEHHBI. B citydae, korma o0mas oleHKa 1Mo KpuTepuio F BRIABIIICT HATUYNE
BapUaHTOB, Cy- IIECTBEHHO OTIMYAIONIMXCS OT OCTANbHBIX (Fpum>Fmeop) U
HyJIeBasi TUIIOTE3a O PABCHCTBE CPEIHUX OTBEPraeTcs, OMPEISISIIOT, K KaKUM
BapHaHTaM OTHOCSTCS CYIIECTBEHHBIC pa3HUIIBI C TTOMOIIbI0 Kputepuss HCP. Eciu
Fpaxm<Fmeop OLIEHKY YACTHBIX pa3IHYMil HE MPOBOJSAT, MOCKOJIBbKY BCE PAa3HOCTU
MEXy JIOOBIMU Mapa- MU HAXOJISATCA B MPEesiax OMUOKH.

Tperwit »Tam IUCTIEPCMOHHOTO aHalIW3a IO JAaHHBIM TIOJIEBOTO OIIBITA,
Pa3MEIIIEHHOTO OPTaHW30BaHHBIMH TOBTOPEHHUSIMHU, IPOBOJIUTCSA TaK JKe, Kak
OTIFICAHO BBIIIE JIJIsT BETETAITMOHHOTO OIBITa. BBIBOIBI — aHAJTIOTUYHBI.

3aoanue 1. TlpoBecTH DUCHEPCUOHHBIN aHAJIU3 JAHHBIX IOJEBOTO OIbITA,
pa3MEIEeHHOT0 METOI0M PEHIOMH3UPOBAHHBIX MOBTOpeHMH (Tabnuma 13.3).
Tabmuma 13.3 — YpoxaliHOCTh 03UMOTO STUMEHSI, T/Ta

Bapuant YpoxkaltHOCTb IO TOBTOPEHMSM, I1/Ta Cym- | Cpennue

| I I IV mb1 V Xv
1, St 4,40 3,82 4,01 4,32
2 4,84 5,40 4,96 5,32
3 5,13 5,00 541 5,16
4 5,00 5,16 5,04 5,16
5 4,08 4,42 4,59 4,31
6 6,25 6,24 6,16 6,07
Cymmbr P

CnenaTth arpOHOMUYECKUU BBIBOJI.

Jucnepcuonnulii ananu3 OAGHHHIX 6 ONbIMeE C NOBLIULEHH O NOGMOPHOCHIbIO
(I71s1 CaMOCTOATENEHOTO U3YUCHHS )

B mnosieBbIX ombITax BO3MOXHBI CIydad, KOT/ia UCIOJIb3YETCs] KOHTPOJIb WU
CTaHAapT HECKOJIBKO pa3 B MOBTOPEHUM (HArpumep, yepe3 kaxanie 5-10 Homepon
B CEJEKIMOHHBIX MUTOMHUKAaxX). B Takux ciy4asx cpeaHee 3HAYCHHE
pPEe3yNbTATUBHOTO TMPHU3HAKA CTaHAApTa HEOOXOAUMO BBIYMCIIHTH, HCXOIS W3

o011ero yncna
HaOmoneHuit. Hampumep, eciu cTaHaapT ObLT PacIioNoKeH Ha 2-X JeIsTHKaX B «Ny

IOBTOPEHHSX, TO CpejiHee 3HaUeHHe ero npusHaka oyxer: X =(V, +V, ): (2:n)
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Jlanee pacdeThl BEAyTCS TIO TOMY K€ QITOPUTMY, YTO U B OOBIYHOM ITOJIEBOM
onbiTe. Ho mpu onpenenenun HCPos HEOOXOIUMO Yy4eCTh HEPABHOTOYHOCTD
CpPeIHMX 3HAYEHUW CTaHAApTa M OMBITHBIX BapUAHTOB M HCIOIb30BATH JIs
BBIUMCIICHUS OIIMOKK pa3HOCTH (opMyny 12.13 mnpu cpaBHEHUH OIBITHBIX
BapUAHTOB CcO cTaHAapToM. Eciu BO3HUKHET HEOOXOAMMOCTh CPAaBHUTH BapUaHThHI
MexAy co0ol, nucnonb3ytoT popmyny 12.8. CoorBerctBenno u HCP Oyaer nse, u
BBIYHCIIATHCS OHU OYJIyT HA OCHOBAaHUU JABYX OMIMOOK PA3HOCTHU CPEJIHUX.

3aoanue 2. llpoBecTM AUCHEPCHUOHHBIN aHalK3 TIOJIEBOTO ONBITA C
II0JICOJTHEYHUKOM IIPH ITOBBIIIICHHOMW TOBTOPHOCTH KOHTpOouIs (Tabmuia 13.4).

Ta6muna 13.4 — YpokaitHOCTh IIO/ICOJTHEYHHUKA, T/Ta

Bapuant Ypoxaii 1o MOBTOPEHUSIM CymmMmebl V | Cpennue Xy

| I 1T
1 (KOHTPOIIB) 1,56 1,71 1,56
2 1,44 1,59 1,56
3 1,68 1,78 1,67
4 1,42 1,58 1,38
5(KOHTpPOJIb) 1,39 1,63 1,45
6 1,59 1,87 1,76
Cymmsbl P

Pacnpenenuth  BapuaHThl MO  rpymnmnam  ypoxkaiiHoctu.  Crhenatb
arpOHOMHUYECKHN BBIBO/I.

Jlucnepcuonnulii ananu3 0AHHBIX HEOPMO2OHAILHOZ0 KOMNEKCA
(1 CaMOCTOSATEIIEHOTO U3YUCHHSI )

Heopmozonanvhvim Ha3bIBa€TCA KOMIUIEKC, B KOTOPOM IOBTOPEHHSI UMEIOT
HEOJMHAKOBOE UHCJIO BapUaHTOB («BBINABIIWE» JaHHbIC). [lpw BhITageHUM
OTJICNBHBIX JCISHOK W3 Y4€Ta, MPEXIe YeM NPOBOJUTH JUCIICPCHOHHBIA aHAJIN3
JTaHHBIX, HEOOXOAMMO TPUBECTH PE3yJIbTAThl ONBITA K CPABHUMOMY BHUAY, TO €CTh
BOCCTAHOBHUTH «BBIMABIIHECY JaHHBIC.

Ecnu u3 yuéra BhINana TONBKO OJHA JACNSHKA, TO €¢ BOCCTaHABIMBAIOT IO
dbopmyie:

IV +nP - X

= : (13.8)
rae | —uncio BapuaHTOB; (1-1)(n-1)

N — YUCII0 TOBTOPEHHU;

V — cymMa JaHHBIX TOTO BapUaHTA, T/I€ BhINAJa JICIISTHKA,;

P — cymMMa JaHHBIX TOTO TOBTOPEHUS, B KOTOPOM BhITIANIA JIEIISTHKA;

> X — ob1mas cymma Bcex HaOJIOCHUI.

Ecnu u3 ydera BbINago HECKOJBKO JENISHOK, BOCCTAHOBJICHHE WX JIaHHBIX
BeIyT Oojiee CIOXKHBIM IIyTEM: METOJOM MOCIEAOBATEIbHBIX MPUOIMKEHUNA WIN
IyTeM CPaBHEHHsI BApUAHTOB, MMEIOIINX «BBITIABIINE» ACISIHKH, C BApHAHTAMHU C
MOJIHBIM HA0OPOM ACIISTHOK, BEIYUCIAS YD PEeKThl (OTKIIOHEHHUS ) BAPUAHTOB.

Paccmorpum ©Gonee moapoOHO TmoOCHeqHUN. BbIUMCICHHUS TPOBOIST B
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CIeAYIOIIeH OCIe0BaTEIbHOCTH:

1) B pacuéTHOl TaOMUIIC HCXOAHBIX JAHHBIX OIPEACIUTh CYMMBI IIO
MMOBTOPCHUSIM, BKJIIOYAs TOJHKO T€ BAaPHAHTHI, KOTOPHIE WMEIOT MOJHBIA HAa0O0p
JICISIHOK 1O TIOBTOPEHUSM, W PACCUUTATh CPEIAHHE 110 TMOBTOPEHUSM IyTEM
neneHus 2P Ha yucio 3TUX BapUaHTOB;

2) COCTaBUTh BCIIOMOTATCIbHYIO TaONMIy, B KOTOPYIO BHECTH TOJBKO
BApUAHThl C «BBIMABIIUMU» JCISHKAMH H CPEIHHUE TI0 TOBTOPCHHSIM,
BBIYHCJICHHBIC JUIIBAPUAHTOB C TIOJHBIM HAOOPOM JCITHOK (Tadmuia 13.5).

s BbruuciaeHus dS(Pp¢GeKToB BApUAHTOB C  «BBIMNABIIUMHY JICJISTHKAMU
OTIPENICNIIOT CPEAHUE 3HAYCHHUS STHUX BAPUAHTOB MO OCTaBIIMMCS JEJIsSHKaAM W
CpeHHEe 3HAYCHHUs 0 BapuHaHTaM C TOJHBIM HAOOPOM JEISHOK JJIsI 3THX JKe
MOBTOPEHUH U,3aTEM CPAaBHUBAIOT 3TU CPETHUE:

x1=(x11 + X1 + %14): 3

X=(%21 + X22): 2

x_ll:(xp1 + x5 + xp4): 3

@:(xp1 + xpz): 2

On=xy —Xpi1 D= Xz — Xz

Tab6muna 13.5 — BcnomorarenpHas Ta0auma 1Jisi BOCCTAHOBICHUS «BBITIABIIINX))

JTAHHBIX
Bapuant 3HadeHus 110 noBTopeHusM, X; | Cymma | CpenHss 1o
\Y BapUaHTaM
I II 1 v l1 I
X
1 X11 X12 — X1.4 Vi . —
P X21 X22 — — \VZ: — X 2
X TI0 BapHaHTaM | _ _ — _ _ _
C MTOJTHBIM Xp, | Xpo | Xpz | Xpy, Xy X1,
HaboOpOM
JEJSTHOK
D ekt Bapu- A e
aHTa
BoccTaHOBIIEHHBIN pe3yJIbTaTUBHBIN ITPU3HAK
Iy X'y
I Xi'2 Xy

3) BOCCTAaHOBUTH «BBIMABIIUE» JAaHHBIC, TO €CTh PACCYMTATh TCOPETUUYCCKU
OKUJIa€MbIN ypoxkail (WM Apyrod pe3ynbTaTHBHBIM Npu3HAK). TeopeThyeckue
3HAYEHMsS pEe3yJIbTATUBHOIO IIPU3HAKA HAXOAAT NYTEM CJOXKEHUS CPEIHETO
3HAYEHHUS 10 TOMY MOBTOPEHMIO, ]I BbINana JeiasiHKa U 3P¢deKTa Mo BapUaHTY C
«BBIIABLIEH» JEISIHKOM.

x“’:E,B + Ou

xlzj’:@g + On

X3 =Xpat O

4) cocTaBUTh PacUETHYIO TAOJIMIly, B KOTOPOH BOCCTAHOBJICHHBIC JaHHBIC
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3aKJIFOYUTh B CKOOKH U pacu€Thl BECTH yKE TI0 U3BECTHOM CXEMe.

5) npu  COCTaBJICHHMM WTOTOBOM TaOJUIBI JTUCICPCHOHHOIO  aHAJIH3a
HEOOXOJUMO YYECTh KOJIMYECTBO «BBIMABIINX» JICIASHOK, BBIYHCIAS YHUCIIO
CTeTIeHel CBOOOIBI OCTATKa, TO €CTh U3 MoiydeHHoro 1mo ¢popmyie (n-1)(l-1) uncia
CTeTIeHEH CBOOOBI BBIYECTh TO KOJUYECTBO JCISTHOK, KOTOPOE BBIMAIO U3 YUETA.

6) npu ompeneacHUN CYNIECTBEHHOCTH YaCTHBIX Pa3lIMunuii 0COOCHHOCTBIO B
ONBITE C BOCCTAHOBJICHHBIMH JIAHHBIMH SBJSICTCS Y4€T (DAaKTHYECKHMX JIaT,
JCKAIIMX B OCHOBE BBIYMCICHHMS CTATHCTUYECKMX TOKazarened. [loaTomy
BBIYUCIISIOT

rae NiNy...n — q)aKTI/I‘IGCKOC YHCJI0 HOBTOpeHI/Iﬁ 10 KAXKJAOMY BApPpHUAHTY.

Ommbka Pa3HOCTH, S;B 3aBUCUMOCTH OT TOI'0, KaKue BapPHAHTHBI

CpPaBHUBACTMCIKIY CO60ﬁ, PaBHOTOYHBIC WMJIM HCPABHOTOYHLIC, BHIYUCIIACTCA I10

y’Ke u3BeCTHBIM popmynam 12.8 u 12.13.
3aoanue 3. [IpoBecTu TUCTIEPCUOHHBIN aHATIU3 B OIBITE MO0 COPTOUCITBITAHUIO
SPOBOTO STIYMEHS, B KOTOPOM BBITIAJIA U3 YUeTa TPU JACISTHKY.

Tabmuma 13.6 — YpoxaliHOCTB SIpOBOTO STYMEHS, T/Ta

Bapuant VYpoxail 110 NOBTOpEHUM, Xj YV Xy
I 1 Il \Y
1st 3,64 4,20 3,94 4,00
2 4,10 3,76 3,64 4,20
3 3,92 4,10 4,04
4 4,54 4,26 4,20 4,50
5 3,64 - - 3,76
2P DX X

OueHNUTh CYIIECTBEHHOCTh pa3jinuuid Mo coptam. Pacrpenenuts mo
rpynmnaM ypoxKauHOCTH.
Koumponvnwvie eonpocul

1. KakoBa Moz€eb JUCIEPCUOHHOIO aHAIN3a MOJIEBOTO OIbITa, PA3MEIIEHHOTO

PEHIOMU3UPOBAHHO?

Yrto cobolt mpeicTaBiseT CTAaTUCTUYECKUI KOMITJIEKC MTOJIEBOTO OMbITa?

KakoBa nocnenoBaTenbHOCTh BBIYUCICHUM TAHHBIX TTPU TAaKOM OIIbITE?

Kak BpIUHCINUTH CYMMY KBaJIpaTOB OTKJIOHEHUI MO TOBTOPEHUSIM?

KakxoBa 0coOeHHOCTh MPOBEICHNUS JUCTIEPCHOHHOTO aHAN3a B OIBITE C

TOBBIIICHHON MTOBTOPHOCTHIO?

Kak onpenenuts cpeaHee 3HaU€HHE BAPUAHTA, UMEIOLIETO MOBBIIIEHHOE

YHUCJIO TIOBTOPEHUM?

7. Ckonbko HCP HE00X01uMO BBIYUCIIUTH ISl OLICHKU CYIIIECTBEHHOCTH
YACTHBIX Pa3JIMYHi B OTIBITE C MOBBIIICHHONW MOBTOPHOCTHIO?

8. Kak mpoBoaMTCS aHAIU3 B OIBITE C «BBIMABITUMI JAHHBIMU?

9. Kak BOCCTaHOBHUTH OJIHY «BBIMABIIYIO» U3 yUeTa JIEISTHKY?

10.BoccraHoBiIeHUE «BBITIABIIMX» JAHHBIX HA HECKOIBKUX JIEIISTHKAX.

11.Ha xakom 3Tare AUCIIePCHOHHOTO aHaIn3a HE00XO0IMMO yUeCTh KOJIMIECTBO
«BBIMABILIUX» IEISIHOK?

12.Kak omeHuTh CYIIECTBEHHOCTh YACTHBIX PA3JINUUi B OTIBITE C

abrwn

o
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BOCCTaHOBJICHHBIMU JAHHBIMU?
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[IpakTuyeckas padora Ne 14
Tema: /{UCTIEPCHOHHBIN AHAJIHU3 JAHHBIX OAHO(PAKTOPHOIO M0JIEBOI0
OIbITA, PA3MELEHHOT 0 JIATHHCKUM KBA/IPATOM WJIU NPSAMOYI0JIbHUKOM

Hean: ocBoeHNE METOJIa TUCTIEPCUOHHOTO aHallM3a JAHHBIX, MOJYYEHHBIX B
MOJIEBOM  ONBITE, pPa3MEIICHHOM METOJ0OM JIATUHCKOTO  KBajpara WIH
MPSIMOYTOJIbHUKA; TPUOOPETEHNE HABBIKA OIEHKU CYIIECTBEHHOCTH Pa3IMyui MO
BapHaHTaM TaKOTO OIbITA.

IIpoaoxuTe IbHOCTH PA0OTHI: 2 Yaca.

OcHosnwvle nonoxcenus

B natuHckOM KBagpaTe U MPSIMOYTOJILHUKE PpACIOJIOKEHHWE BapHUaHTOB
OpPTOTOHAJIBHO, T.€. YPAaBHOBEIIEHHO B JBYX B3aMMHO MEpPHEHAUKYJISPHBIX
HampaBJIEHUSX — IO psilaM U CTOJNOLAM, YTO MO3BOJIAET UCKIIIOUUTh B KOHEUHOM
uTOore M3 OOIETO BAaphUPOBAHHUS PE3YyIbTATHUBHOIO MPU3HAKA BapbUPOBAHHUE IO
psaaM UCTOJIOLAM.

Mozens TUCIEpCHOHHOTO aHAIK3a IaHHBIX OIBITA, Pa3MELEHHOTIO Menooom
JIAMUHCKO20 K8aOpama, BBITISAIUT TaK:

Cy:Cv+Cp+Cc + CZ, (141)
rne  C,=>P?:n—C — BapbUpoBaHueE T10 PAIAM; (14.2)
C.==YC?: n —C — BapbUpOBaHHUE IO CTOIOLAM. (14.3)
[Ipu 3TOM cTeneHb CBOOOIBI /I OCTATOYHOM JTUCTICPCHH OYET paBHA:
v =(n-1)(n-2). (14.4)

B cnyuae BblajieHUs U3 ydeTa OAHOM JEISHKHA BOCCTAHOBJIEHHBIM YpOXKau
OTIPENICIISIOT 110 hopMyJIe:

nP+C+V)-2) X
- (-D(n-2)
rjae N — 9uCcio PSI0B, CTOJIOIOB U BAPUAHTOB;

P, V, C — cymMa TaHHBIX TOTO psija, CTOJIONA U BapHaHTa, TJI¢ HaXOIUTCS

BBIIIABIIAs JEIIHKA;

> X —o0mas cymma Bcex (pakTUYECKUX HAOII0ACHHM.

B ombiTe, pasMenieHHOM MemoooMm JAMUHCKO20 NPIMOV20IbHUKA, CXEeMa
JTUCIIEPCHOHHOTO aHajdu3a HE MEHSAETCS, HO TaK KaK B OTJIMYHE OT JIATHHCKOTO
KBaJpara B MPSMOYTOJIbHUKE YUCIO BAPHAHTOB KPAaTHO YMCIY MOBTOPEHHUMU, a HE
PaBHO, TO BapbUPOBAHUE MO PsAAaM W CTOJIOIAM JOJKHO YYHTHIBATH 3TO YHCIIO
BapuaHToB. [looTOMYy CyMMBI KBaJpaTOB OTKJIOHEHMH IO psiiaM M CTOJIOIaM
BBIUMCIISAIOTCS TaK:

!

(14.5)

C,-YP*:1-C. (14.6)
C.-=YC%:1-C. (14.7)

CrenieHb CBOOOIBI JIJI1 OCTATOYHOW JUCIIEPCUU OMPEACIISICTCS C YUETOM
Yycjia BAPUAHTOB M IIOBTOPCHMM:

v=(n-1) (I -2). (14.8)
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llopsook nposedenus ananuza

1. BeiiBukenue HysneBoi runote3sl Ho.

2. B paboueit Tabnuiie mojacdyeT CyMM MO psjaM, CTOJOIaM, BapuaHTaM W
oOmeit cymmbl 1o omnbity. IlomHUTH, uyTOo Y P=) C=) V=) X OnpenencHue
CPEIHUX 10 BapUAHTaM U IO OIBITY B IIEJIOM.

3. Boluncienue cyMM KBaApaTOB OTKJIOHEHUH i obwmed aucnepcuun Cy,
mucnepcuu 1o psagam Cp, cromduam Cc, Bapuantam Cy u ocratky C,, onpenenus
npeABapuTeIIbHO KoppekTupyronwmit paxrop (C).

4. CocTaBieHue TaOIUIIBI UTOTOB JUCIIEPCHOHHOTO aHan3a, ONPEICIICHUE B
HEW Yhciia CTETeHEW CBOOOBI IS KKIOW JUCTIEPCHH, CPEIHUX KBaIPaTOB IS
BApUAHTOB M OCTaTka W BbUMcIeHUe kputepus Dumepa. CpaBHUB €ro c
TEOPETUYECKHM 3HAYE€HHWEM, OIICHUTh CYIIECTBEHHOCTh PA3HUANA  MEXKIY
BapHaHTaMH.

5. Onpenenenne OMMOKH OMNbITA W OLEHKA CYIIECTBEHHOCTH YaCTHBIX
pazmuunii ¢ nomouso HCP.

6. [TogBeneHne NTOTOB aHAJIM3a U MHTEPIIPETAIIHS BHIBOJIOB.

HOHBBY}ICB OCHOBHBIMH PCKOMCHIAIMWAMU II0 ITPOBCACHUIO aHAIN34,
BBIIIOJITHUTD IIPCATOKCHHBIC 3a1aHH.

3aoanue 1. OUEHUTDH CYIIECTBEHHOCTh PA3NUYUNA MEXKIY CPEAHUMHU 110
YPOXaHHOCTH O3UMOT0 STYMEHS B OMbITE, pa3MEIIEHHOM METOIOM JIATUHCKOTO
KkBajgpara 5 X5 (JJaTuHCKMMH OykBaMu 0003HauY€Hbl BapUaHThl). Bapuant A —
KOHTpOJIb(Tabmmma 14.1).

Ta6nuna 14.1 — YpoxkaitHOCTh 03UMOTO SIYMEHS, T/Ta

Psn Cronbery > P XV X
1 2 3 4 5
1 6,3B | 44C | 45D | 49E | 42A
2 54E | 44D | 46 A | 56B | 45C
3 46A | 56B | 40C | 48D | 54E
4 46D | 4A5A | 52E | 43C | 588B
S 48C | 51E | 59B | 47A | 47D
> C

3aoanue 2. B ombiTe, BapUaHTBl KOTOPOTO Pa3MENICHBl JIATUHCKUM
MPSAMOYTOJIBHUKOM 4 x4 X 2, TIOJlyd€Ha CIeNyoas ypoKaiiHOCTh 3€JI€HON MacChl
KyKypy3bl (Tabmuia 14.2). KOHTpoJbHBIM BapHAaHTOM B OIBITE SIBIISCTCS BapHAHT
A. TIpoBecTH IUCHEPCUOHHBIA aHAIU3 U OIEHUTH CYIIECTBEHHOCTh Pa3IMYHid
MEXly BapUaHTAMH.
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Ta6muna 14.2 — YpoxxkailHOCTh 3e€JIeHOM MacChl KyKypy3bl, T/Ta

Psn Cronben Y P N4 X
1 2 3 4

1 49 E 64 G 35B 50D
43 A 65 C 47 F 60 H
2 64 G 42 E 55D 35B
66 C 42 A 54 H 35F
3 40 F S0 H 40 E 51G
40 B 48 D 36 A 60 C
4 53 H 45 F 53 G 30E
62D 37B 59C 46 A

> C YX= X =

KOHI’I’!pOJZbele 60NpPOocCyl

1. KakoBbl 0COOCHHOCTH JUCIIEPCHOHHOTO aHAJIN3a B OIBITE, pa3MEIICHHOM
METOJIOM JIATUHCKOTO KBajipara?
. Mojienb TUCIEpCUOHHOTO aHAJIN3A JIATHHCKOTO KBAaJIpara.
. Kak onpenenuts C, u C.B Takom a”aymse?
4, KakoBa ocTaTO4Has CTEIEHb CBOOO/IbI B OTIBITE, pa3MEIIEHHOM METOIOM
JATUHCKOTO KBajipara?
5. Kak npoBoIUTCS aHAIM3 JJAHHBIX JIATUHCKOT'O KBaJparta, €Clid U3 yueTa
«BBITIAJIa» OeasgHKa?
. MoJienb TUCIEPCUOHHOTO aHAJIN3a JJATUHCKOTO MPSIMOYTOJIbHUKA.
7. Kak onpenenuts C, n C;B IUCNIEPCHOHHOM aHAJIN3€ JaHHBIX OIBITA,
pa3MEIIEHHOM METOI0M JIATUHCKOTO MPsIMOYTOJIbHUKA?

w N

(op}

[IpakTuueckas padora Ne 15
Tema: JlucriepCMOHHBIN AHAJIU3 JAHHBIX MHOTO()AKTOPHOI0 ONbITA

Leau: nzydyeHne 0ocOOCHHOCTEN NPOBEICHUS TMCIIEPCUOHHOTO aHAN3a
JTAHHBIX MHOTO()AKTOPHBIX MOJIEBBIX OMBITOB; OCBOCHUE METO/IA JUCTIEPCUOHHOTO
aHaM3a JaHHBIX, TIOJYYCHHBIX B TIOJIEBOM OTBITE, Pa3MEIICHHOM
OpraHU30BaHHBIMU TTOBTOPECHUSMH MPU U3YUCHUU OJTHOBPEMEHHO JIBYX
(bakTOpOB.

IIpoaoxkuTeILHOCTL PAdOTHI — 2 Yaca.

OcHoesHble noJodicerus

Mmnozogpaxkmopnulii  OucnepcuoHHvlli  KOMHJIEKC — 3TO  COBOKYIHOCTh
MCXOHBIX HAONIOACHUH (J1aT), MO3BOJISIONIMX CTATHCTUYCCKU OLICHUTD JACHCTBHE U
g3aumooeticmeue  HECKOJIBKMX H3y4yaeMbIX (PaKTOpoB Ha  HW3MEHYHUBOCTH
Pe3yJIbTaTUBHOTO NMPU3HAKA.

dppexm s3aumodeticmeus Gakmopog COCTaBIIET Ty dYacThb OOmIEH
W3MEHYUBOCTH, KOTOpas BbI3BaHA PAa3IMYHBIM JICHUCTBHEM OIHOTO (paKkTopa IpH
Pa3HBIX TPAJAIUIX JPYTOTO.




90

Cnenuduueckoe aerictpue couetanuii B [IDD BIABIAECTCS TOT/IAa, KOTAA MPH
OJIHOM Tpajanuu MepBoro (akTopa BTOPOH NEHCTBYET CIabOMIM yrHETAIoIIE, a
MIPU IPYrOM — OH MPOSBISETCS CHIBHO U CTUMYJIMPYET Pa3BUTHUE PE3YJIBTATUBHOTO
MPU3HAKA.

O¢ddexT OT COBMECTHOrO MPUMEHEHHS H3y4aeMbIX (PaKTOpPOB B IOJIEBOM
OTIBITE MOJKET OBITh MOJIOKUTEJIbHBIM (CHHEPIrU3M), T.€. MPEBBIIIAIOIIUM CYMMY
3 PeKTOB pa3AeNbHOTO NMPUMEHEHHS KaXKIOT0 W3 HUX WIH OTPHUATEIbHBLIM
(aHTaroHusMm), T.e. MEGHBIIIMM IO CPaBHEHHUIO ¢ CyMMOH 3(h(PEKTOB pa3nebHOrO
npuMeHeHus. Korna nprbaBka 0T COBMECTHOTO JEMCTBUS paBHA cyMMe A (PeKToB
pa3eIbHOTO TMPUMEHEHUsI KaXJ0ro W3 Hu3ydaeMmblX (HakTopoB, T.e. 3PdEKT
B3aUMOJICHCTBUS OTCYTCTBYET, €0 HA3hIBAIOT AIUTHBHBIM.

Omnpenenuts 3G GeKT B3auMOICUCTBUS (HaKTOPOB MO3BOJIAECT AUCIIEPCHOHHBIN
aHaim3. B 3aBUCMMOCTH OT METOZa pa3MENICHUST BapUAHTOB B OIIBITEC AJITOPUTM
aHaJIn3a HECKOJbKO OTJIMYACTCS.

JleyxghaxmopHnulit noneeoit onvim, pazmeuieHHvlil MEMOOOM OP2AHUIOBAHHBIX
noemopeHuu

Mooenvio 08yxgpakmopHo2o none6oz2o onvima SBISETCS:

Cy:Cv+ CP+ Cz, UJIn Cy: CA+ CB + CAB +Cp+ Cz, (151)
Tak kak Cy=Ca+ Cg+ Cag,
rne Ca Cg Cas — BappHpoOBaHME MTpU3HAKA B pe3ybTaTe neiHcTBUs dakTopa 4, B u
WX B3aUMOJCHUCTBUA.

B TpexdakTopHOM OIBITE AWCIEPCHs MO BapHaHTaM pasjiaracTcs Ha CeMb
koMroHeHTOB: Cy=Ca+ Cg+ Cc+ Cag+ Cac+ Cpc+ Casc, B UeThIpeXPaKTOPHOM
—Ha l4 u 1.1

O0OpaboTka AaHHBIX ABYX(AKTOPHOI'O IOJEBOTO OIBITA MPOBOJUTCSA B MATh
JTAIOB:

1. CocraBienune padoyeil Ta0IUIbI U BHIYMCJIEHUE CYMM U CPeIHUX
3HaveHwMit (Tadymna 15.1).

Tabnuua 15.1 — Pe3yabTaTUBHBIN MpU3HAK U3YYaeMOU KYJIbTYpPbI

®axkrop | Dakrop JIaHHBIE 110 TOBTOPEHUSIM, Xi YV Xy
A B II I v
aop b1
b2
bs
a1 b1
b2
bs
> P > X X

BapuanTs! onbiTa B TaOIUIE YKa3bIBAIOT C YYETOM I'pajialiuid (hakTOpOB.
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2. Paznoxenue o61eii nucnepcuu Ha ee cocrasiasiromue. Cy=Cy+ Cp + C;
U OTIPECIICHUE CYIIIECTBEHHOCTH Pa3IMIMil C IIOMOIIBIO Kputepus F.
1) obiree Ynca0 HAOIIOCHHIA: N = |A . |B -n,
rie lau lg — uncrno rpanamnuii pakTopos 4 u B;
(=X)?
N b

2) KoppekTupyromuii ¢paxrop (momnpaska): C =

3) o61ast cyMMa KBaapaToB oTKIoHeHHi: Cy =XX*—C;

>p2
4) cymMMa KBaJpaToB ISl TOBTOPCHHMIA: Cp = T 1 C (15.2)
A B
>V 2
5) cymma KBaaparos i BapuanTos: C, = S C:;

6) cymma kBaapatoB miis omm6ku (octatok): €z =Cy —Cy —Cp ;
7) cocraBiicHHE TAOJIIIBI UTOTOB IUCIIEPCHOHHOTO aHaim3a (Tadymia 15.2).

Tabmuma 15.2 — Mtorn AucepcHOHHOTO aHaIH3a

Jucnepcus Cymma kBagpa- | Crenens | Cpemamii | Kpurepuinn ®umepa
TOB OTKJIOHEHUH | CBOOONBI | KBajapar Fo Fos
Oomas (Y) Cy N-1 -
[ToBTopenwuii (P) Cp n-1 -
BapuanTos (V) Cy llp-1 SV Sv4 S7°
Ocrarounas (Z) Cz (n-1)(1-1) S/
8) ompenenenue cpeIHUX KBaApaToB (AMCIIEPCHii) — BADHAHTOB U ONIMOKH:
2 _Cy 2 Cz
=1 =1.-.. S7=———"——.
N =rog el = e 27 (- -1) >
9) onpeneneHUe CUIIBI BIMSHKS BAPUAHTOB, TOBTOPCHHI U CITyYalHBIX
C C C
n2=Cv 2.5 ,2_ 0z

(akTOpOB Ha OOIIYIO TUCTICPCHIO MTPU3HAKA: V cy' P ocyr * ooy

10) ompenencHue CYIIECTBEHHOCTH Pa3IHUYUil 10 BapHaHTaM C IOMOIIBIO
F-xputepus ®@umepa. Ecin Fpuom = Fiieop. IMEIOTCS CYILIECTBEHHBIE Pa3IndMs U
HEOOXOIMMO OIIEHUTh CYLIECTBEHHOCTh TJIaBHBIX 3dekTtoB u  3Pdekra
B3aUMOJIEHCTBUS (DAKTOPOB.

3. Paznoxkenue aucnepcunm mno Bapuantam, C,, Ha COOTBETCTBYIOIIWE
WCTOYHHUKHU BapbUPOBaHUs, TIaBHbIC d(PdekThl n3ydaembix paktopos, Cq u Cp, u
nx B3aumozencTeue, Cap. Cy=Ca+ Cg+ Cas.

11) ansa ompeneneHus: TiaBHbIX 3¢ ¢GekToB U 3 deKTa B3aUMOACHCTBUA
(aKTOpPOB COCTABJISIIOT JAOMOTHUTEIbHYIO TaOIUITy, YTOOBI BHIYMCIUTH CYMMBI TI0

baktopam A u B, Y A, Y. B (tabauna 15.3).
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Ta6nuna 15.3 — Beruucienre cymm BapuaHToB 110 hakTopam A u B

I'pagauus A 1 Fpanalzmﬂ B 3 Cymma A
1 A11 A1 A1z Ay
2 Azs Az Az Ao
Cymma B Cymma x

12) BapbHUpOBaHUE NMPHU3HAKA O] JIeHCTBUEM (hakTopa A:

CA:ZAZ:( | n )-C; (15.3)
13) BapbupOBaHUe MpHU3HAKA MO IeHCTBHEM (akTopa B:
C_=2B:(1 -n)-C; (15.4)

14) BapbpHupOBaHUE NMPU3HAKA B PE3YJIBTATE B3AaMMOACUCTBUS (PAKTOPOB:
Cag =Cv —Ca -GCg.
[lomy4yeHHble pe3yabTaThl CBECTH B HUTOTOBYIO TaOJIUIly MJis BBISIBICHUS

CYIIECTBEHHOCTH BIIUSHUS OTIENBHBIX (PAaKTOPOB W WX B3amMozelcTBusi mo F-
kputepuio (Tabnuua 15.4).

Ta6nuna 15.4 — toru AuCnepcMoOHHOTO aHaln3a

Jucnepcus Cymma kBaja- | Crenenb cBo- | Cpennmii | Kpurepunii @umepa
paToB OTKJIO- 00161 KBaJipar Fo Tabnuu-
HEHUH (S?) HBIH Fos
O6mas Cy N-1 - - -
IToBTOpEHNI Cp n-1 - - -
dakropa A Cy (1,-1) S/ S4% S7°
dakropa B Cp (I5-1) Ss° Ss% S7°
Bsammorieii- Cas (L-1)(15-1) S | Sw 7
cTtBusi AB
Ocratka Cy (N-1)-(n-1)- S,° - i
(ormOKwm) (L+15-1)

4. OueHka CymieCTBEHHOCTH YacTHBIX pa3iauduii u onpenenenue HCPos

JUISl CPAaBHEHUS JTIOOBIX CPEHUX 3HAUYCHUM B OIBITE MEXKy COOOM MPOBOIUTCS TaK
K€, KaK U B IIPEABIAYIINX CIydasiX.

5. OneHka CyHIeCTBEHHOCTH TJaBHbIX J¢pdexktoB u 3ddexra
B3aumojeiictBua nmo HCPos, 3mech HE0OX0aUMO NOMHHUTB, YTO CpEIHUE IS
raBHBIX d(- ¢GekToB A, B W WX B3aUMOJECHCTBUS OMHPAIOTCS HE TOJBKO Ha
MOBTOPEHUS, HO M Ha YHCIO Tpagamuii kaxmaoro ¢akropa. [loatomy mnpwu
BBIYHCIICHUN OMIMOOK riaBHBIX 3 dexToB u rddexra B3aumoaeiicTus S’y u Sy u
cootBeTcTBYIOMMX UM HCPgs unu HCPy He00X0UMO 3TO YUYUTHIBATh.

[Ipn cpaBHEHMM BapUaHTOB OIbITA C pa3HbIMU TpaganusMu (pakropa A u
OJIMHAKOBBIMHU TpajiaivsiMu ¢akTopa B ommnOKy pa3HOCTH BBIUUCISAIOT TAK:



(15.5)
Onwmpasicek Ha 3Ty omuOKy, onpeaensaor HCPys =1ty - S} .
Jlns pakropa B u B3aumonelicTBus AB ommoOKa pa3HOCTH COCTABUT:
S' = 257 15.6
d n- |A " ( . )

HCPy, =t -S" npuMeHSIOT IpU CPaBHEHUH BAPUAHTOB C Pa3HBIMH IPajia-

usMU pakTopa B M OMMHAKOBBEIMH TpaaanusMu (hakropa 4 Win Uil OICHKH
CYLIECTBEHHOCTH paznuunii 3¢ dexra B3auMoeHCTBHS.
Pe3ynbrathl ucnepcMOHHOTO aHamu3a ABYX(aKTOPHOTO OIbITa MOXHO TpeI-
CTaBUTH B BUJIe TaOimibl 15.5 unu rpaduka (puc.15.1).

Tabmuua 15.5 — JleiicTBue n3ydyaembIx (aKTOPOB HA PE3YJIbTATUBHBIN MPU3HAK
(HCP05 :)

dakrop A ®dakrtop B HCP'y5

60 61 62

ao
ai

HCP "5

Pe3ynbTaTuBHBIN NpHU3HAK
t

®akTop A

> ®akrop B
Pucynox 15.1 — JleiicTBue n3ydaembix (aKTOPOB HA PE3YJIbTATUBHBIN MPU3HAK

Ha ocHOBaHMM TMOJY4YEHHBIX PE3YJIBTATOB HEOOXOIUMO TMOSCHUTH, KAKOB
s dext B3aUMOJEHCTBUS U3y4aeMbIX dakTopoB (MOJIOKUTETBHBIN,
OTPULIATETHHBIN W aJINTUBHBIN ), CPABHUB €0 C CyMMaMH TJIaBHBIX 9()PEKTOB U
JaTh arPOHOMHYECKHE PEKOMEH 1IN,

3aoanue 1. IlpoBecTr NUCTIEPCUOHHBINA aHAIU3 JIaHHBIX OMbITA 110 U3YYEHUIO
BJIUSIHUSA OPraHMYECKHMX M MHUHEPANbHBIX YIOOpEHHUH Ha MOpaKeHUE O3UMOM
NIIeHUIBl Oypol p>kaBUMHOW. BapuaHThl pa3MenieHbl METOJ0M OPraHW30BaHHBIX
noBTopeHuit (tabmuma 15.6). Onenuth 3PdeKkT B3aUMOACHCTBUS HN3YIaEMbBIX
(akTOpOB U caeNaTh arpPOHOMUYECKHUIT BBIBOJ.



Ta6numa 15.6 — CteneHb nopaxeHus 03MMO MIIEHUIBI MyYHUCTOU pocoit, %
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Opranuve- | Munepanb-| I[lopaxenue Oypoii p>kaBUHMHOM MO MOBTO- XV -
ckue ynobpe- | Hble ya00- penusim, % Xv
Hus, /ra (A) | penus (B) I 11 11 Y%

He Baocumu | He BHOCMIN 23 18 28 20
N3oP45K4s 25 24 17 18
NeoPooKas 26 17 15 13
10 He BHOCHIN 18 17 18 18
N3oP4sKiss 15 12 13 12
NeoPgoKas 10 10 9 9
20 He BHOCHIH 23 26 28 20
N3oP45K4s 13 19 14 17
NeoPgoKas 8 7 3 10

>P

Ilonesoit onvim, pazmeuieHHbLIL MEMOOOM HEOPZAHUZO6AHHBIX NOEMOPEHUTL
(17151 CaMOCTOATENBHOTO U3YUEHHS )

JlaHHBIE TIOJIEBOIO OIBITA, Pa3MEIICHHOIO METOJOM HEOPraHW30BaHHBIX
HOBTOPEHUH (MJIM BETETALMOHHOT0), 00padaThIBAIOTCS MO TUITY HECONPSKEHHBIX
BbIOOpOK. OOIee BapbUPOBAaHUE PE3YIbTATUBHOI'O IMPHU3HAKA CKIIAIBIBAECTCA W3
BapbUPOBAHMS 110 BAPUAHTAM U OCTATOYHOI'O WX CIYyYalHOTO BapbUPOBAHUS.

Cy:Cv +C;.

B cBoro ouepenpb BappupoBaHue no Bapuantam, Cy — 3T0 pe3yiabTaT JeHCTBUS
KaX/10r0 u3y4aeMoro ¢pakTopa U UX B3aUMOACHCTBHUS:

Cv=Ca+ Cg+ Cap — B 1Byx(aKTOPHOM OIIBITE.

Torga obmast cxema: Cy= Ca+ Cg+ Cag+ C;.

OOpaboTKka JaHHBIX TaKOrO OIbITa METOJAOM JHUCIEPCUOHHOTO aHaJln3a
MIPOBOJIUTCA AHAJIOTMYHO, ONMHMCAHHOMY BbIIIE. TOJIBKO CIEIYyeT MOMHHUTb, YTO
JUCTIIEPCHS] IO MOBTOPEHUSIM 31€Ch HE BBIUUCISAETCS.

3aoanue 2. IlpoBecTy AUCIIEPCUOHHBIN aHAIU3 AAHHBIX JBYX(AKTOPHOTO
OMbITa TO W3YYEHHUIO BIHUAHMS a30THBIX M (PocPOpHBIX ynoOpeHuil Ha
YPOKaMHOCTh O3MMOW NIIEHWIBI. BapuaHThl ompiTa pa3MenieHbl METOAOM
HEOPraHW30BaHHBIX MOBTOpPeHUH (Tadymma 15.7).

Ta6muna 15.7 — YpoxkailHOCTh 3epHa 03UMOM MIIIEHUIBI, T/Ta

®axktop 4, | Pakrop B, Ypoxai 1o NOBTOPHOCTAM, X YV X,
azor docdop 1 2 3 4
ao Bo 3,51 3,43 3,75 3,68
B1 3,84 3,58 3,72 37,6
B2 3,75 3,88 3,90 3,65
a1 Bo 4,04 3,93 3,86 3,72
Bl 3,96 3,87 3,95 4,01
B2 3,92 4,08 4,17 3,87

Ouenutsb 3¢ dHeKT B3auMoeHCTBUS IBYX (PAKTOPOB HA YPOKAMHOCTb.
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Jlucnepcuonnulii ananusz MHO20(paKmopHo20 nojies0z0 ONbIMa, PasmeuieHHO20
Memoo0oM pacuienjieHHbIX 0eAHOK
(1 caMOCTOSTEIIBHOTO U3YYCHUS )

Pacwennennvie oenanku — 3TO CIOXHBIE JEISHKU (COBMEIICHHE B OJHOM
JeNIIHKe JBYX M Oojee m3ydaeMbIX (DakTopoB), pasHbele mo riom@aaud. [loatomy
CpaBHEHUS TJIaBHBIX d(PPEKTOB U MX B3aUMOJCUCTBUHN B TUCIIEPCUOHHOM aHAJN3E
JaHHBIX OyIyT HEPaBHOTOYHBI. HOBBIM 3JIEMEHTOM WJIM 3TarloM MpU 00padoTKe
JAHHBIX, SIBIISIETCS PA3iodceHue cyMmbl keaopamog ocmamka, C;, Ha KOMIIOHEHTHI,
CBSI3aHHBIC C BapuabOEIbHOCTBIO JENSHOK IepBoro (ommobka I), BToporo (ommobka
I1), TpeThero (ormmobka II1) u T.1. MOpsaAKOB.

[lepBble Tpu 3Tara pacueToB BEAYTCS B TOU K€ MOCIEI0BATEILHOCTH, YTO U B
Cily4ae ¢ peHJOMU3UPOBAHHBIMH MTOBTOPEHUSMU.

Ha uemeepmom smane Heo0X0qUMO OMpeETUTh OMMOKHN Tpaganuii Gpakto-
poB A, B u T.0. 1 ux B3auMojencTBUs. B AByX(pakTOpHOM ONBITE TaKUX OLIMOOK
Oyznet aBe, uisl BapuaHTOB (hakTopa A, KOTOpbIe M3Yy4aroTcsl Ha 0ojee KPYIMHBIX
nensakax | mopsiaka (ommbka I, Cz) u nmna BapuanTtoB (daktopa B
B3aumoeiictus (ommuoka I, Czy).

Cz=Czu+ Czn. (15.7)

CyMMma KBaApaTOB OTKJIOHEHUN mepBoil ommuOku, Czi MO3BOJISIET OIECHUTH
nericteue (aktopa A, a cymMma KBaJpaTOB OTKJIOHEHUW BTOpoi ommobku, Czi —
addekT pakropa B u B3aumoaeicTBus AB.

UtoOnl ompeaenuth BapbupoBaHHe Ha JAensHkax | mopsinka Czi, HYXHO
COCTaBUTh BCIIOMOTATeNbHYI0 Tabmuiyy 15.8, Kyna 3amuchiBalOT CyMMBI
PE3yNBTATUBHOTO NIPU3HAKA 110 AeystHKaM | mopsiaka.

Tabnuia 15.8 — Pe3ynbTaTUBHBIN MIPU3HAK MO JISHKaM [ mopsiaka

daxrop 4 3Ha4YeHMsI 110 IOBTOPEHUSIM, D i Cymma A4
I I 11 Vv

ap *poi Poi Pomn Pov Ao

a P1 Pin Pini Puv A

Cymma P Pi P P Piv >X

[Ipumeuanne: *p — cymMma 3HaueHNH NpU3HaKa Ha AesIHKax | mopsaka

OO6miass cymMMa KBaJpaTOB OTKJIOHEHUM pe3yJbTATUBHOIO TMpU3HAKa Ha
nensakax | mopsinka, Cyy:
Cy= sz lg—C,H0 Cy) = Cy+ Cp+ Cy, (158)
OTCHOJ1a Cz| = CY| — CA— Cp (159)
npu v = (la—1)(n —1).
Ucxonsa u3 ¢popmynsl 15.7, cymma KBaJipaTOB OTKJIOHEHHUM Ha JENsIHKaxX BTOPOIO
nopsiika Oyaer paBHa: Czii= Cz— Cyz,
Hanee cocrapiisieM TaOJIUIly UTOTOB JUCIIEPCUOHHOIO aHAM3a U ONpeesieM
CYIIIECTBEHHOCTD JCHCTBUS U B3aUMOJICUCTBUS (hakTOpoB (Tabnuima 15.9).
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Ta6muna 15.9 — Utoru aucnepcuoHHOTO aHan3a

Hucnepcus Cymma Crenenn Cpennuit Kpurepuit @umepa
KBaJIpaToB cBOOO/IBI kBaspat (S?) Fpacr Fos
OTKJIOHCHHI
O6ias Cy N-1 - - -
[ToBTOpeHwMi Cp n-1 - - -
daktopa A Cy (14-1) S S4%1 Sz1?
Omn6ku 1 Cz (n-1)(14-1) Sz1° - -
®akropa B Cs (Is-1) Ss” Ss°l SA
BianmoneiicTBus Cus (14-1)(15-1) Si5 S0
AB
Oum6xu Il Caz (N-1)-(n-1)- (1+-15-1) San” - -

CpaBHuB F g 1 Fos, OLEHUTH CYIIECTBEHHOCTD PA3JIMYUI 10 IVIABHBIM
s dekTam 1 uX B3aUMOICHCTBUIO.

Ha namom smane o6pabOTKU HaHHBIX AaTh OLIEHKY CYIIECTBEHHOCTH
YaCTHBIX pa3nuuuil s aensiHok | u I nopsaka:

/s S 2
a) nns nensHok | nopsgka: Sz = Sg = 4 HCPjs =tps - S§

S
0) s gensanok |l mopsaka: Sx Sq = \/ HCPYs =tg5-S§

Lllecmoti, 3aKIIIOUNTENBHBIN ATAll MO3BOJSET OLICHUTH CYIIECTBEHHOCThH TJIaB-
HBIX A(()EKTOB U X B3aMMOJICHCTBHUS:
a) rnaBHbIN 3P dekT hakTopa A:
2
257°
n-lg

S(,i,_ HCP”:tOS'Sg

0) rnaBubiit 3 dekt pakropa B u 3ddexT B3auMoiericTBus AB:
2
25 7

n-lu

B BBIBOJIaX pH OLICHKE!

a) 3HAYMMOCTH PA3JIMUUA MEXIY YaCTHBIMU CPEAHUMH MO AeNsTHKaM |

SIN HCP!!!_tOS SVVV ;

nopsizka ucnons3yiot HCPys:
0) 3HAYUMOCTH pasjmqnﬁ MEXy YaCTHBIMU CpeIHMMHU 1o nensHkam |l mo-
psinka— HCPgs;
B) 3HAYMMOCTHU TiaBHOTO d(pdekra pakrtopa A HE3aBUCUMO OT (akTtopa B —
HCPys ;
I') 3HAYUMOCTH TyaBHOTO 3 (dekTa dhakTopa B He3aBUcHUMO OT (hakTopa A u
V) 144
s¢ddexra nx Banmoneiicteus — HCPys |

Pe3ynbpTaThl ONbITa U CTATUCTUYECKON 00pabOTKU MPEICTABISAIOT B BUJE Ta0-
nvibl win rpaduka (tabmuna 15.5, pucyHok 15.1).



97

3aoanue 3. B 2-(pakTOpHOM OMBITE C SPOBBIM SYMEHEM Ha JeisHkax |
nopsJiKa U3y4aJloCh BIIUSIHHE CPOKOB ceBa (mepBblil cpok — 9.04, BTOpo# cpok —
17.04), ana nenankax Il nmopsnaka — paszmuunsle HOpMbl BbiceBa (400, 500, 600
3epen/M?) JlanHble npeacrapieHsl B Tabmine 15.10.

Tabnuma 15.10 — YpoxaitHOCTb SIpOBOTO SIUMEHS, T/Ta

Cpoxku | Hopmpbl Ypoxaii 110 MOBTOPEHUSAM, X YV -
moceBa | BbICEBa | T i Y X,

| 400 2,60 3,40 3,40 2,80

500 3,24 3,66 3,35 3,55

600 3,70 4,40 4,08 4,06

] 400 2,50 2,20 2,45 2,25

500 2,80 3,16 2,95 2,89

600 3,20 2,76 2,84 3,22

SP

O6pa6OTaTB pe3yiibTaTbl OIIbITA MCTOAOM JUCIICPCHMOHHOI'O aHaJIN3a H
CACJIaTb aI‘pOHOMI/I‘IGCKI/If/'I BBIBOA.

KOHI’I’!pOJZbele 60NpPOoCyHl

=

Yro Takoe MHOTO(aKTOPHBINA AUCTEPCUOHHBIN KOMILIEKC?

Kakue KoMIOHEHTBI BKJIIOYAET B c€0s1 JUCTIEPCHSI IO BapUaHTaM ?

3. KakoBa Mozienp TMCrepCHOHHOTO aHAIH3a IBYX(aKTOPHOTO MOJIEBOTO OIBITA,
Pa3MEIIEHHOTO OPTaHU30BAHHO?

4. KakoBa MeToAMKa AUCTIEPCUOHHOTO aHaIN3a JaHHBIX ABYX()aKTOPHOTO
IIOJIEBOTO ONBITA?

5. Kak onpenennts BapbuUpOBaHKE MMPU3HAKA N0 JeHcTBUEM (pakTopa A,

daktopa B u ux B3aumojienctus AB?

Yro cocrasisieT appext B3aumoaeiicteus gpakropos? Kakoit on ObiBaet?

Kak Bbruncnuts C,?

8. Kak onpenenuts crily BIUSHUS BADUAHTOB, TOBTOPEHUHN U CIIyHaHBIX
(bakTOpOB Ha OOIIYIO TUCTIEPCHIO TIPU3HAKA?

9. B kakoMm ciydae mepexoasT K ONpeeIeHHIO TIaBHBIX 3P dekToB u dddekra
B3aUMOJICUCTBUS?

10. Kak oleHHUTh CyIIeCTBEHHOCTh Pa3Inyui TIIaBHbIX 3P(HEKTOB U
B3auMoJiericTBus 1o HCPos? UTo He0OX0uMO yUUTHIBATh?

11. Kak MOXHO NpeICTaBUTh PE3YyJIbTaThl aHaIu3a?

12. Yem otnryaercs TUCTIEPCUOHHBIM aHAIN3 MHOTO(AKTOPHOTO MOJIEBOTO
OMbITA, PA3MENIEHHOTO HEOPTaHU30BAHHBIMU [TOBTOPEHUSIMU?

13. Mogenb 1Byx(haKTOPHOTO BEreTalMOHHOTO OMbITA.

14. B yeM 0COOEHHOCThH METO/Ia PACIICTUICHHBIX JCJISTHOK?

15. Moaenp AMCTIEPCUOHHOTO aHaTN3a JAHHBIX JBYX()aKTOPHOTO MOJIEBOTO OIBITA,

Pa3MEIIEHHOIO0 METOIOM PaCILEIUIEHHBIX JEISHOK.

N

~N o
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16. DTanel aHanu3a.

17. Yro takoe Cz u Cz,? Kak ux onpenenurs?

18. Kak BBIUMCIUTH OMUOKY CpeIHEeN TSl ISTTHOK IEPBOTO TOPSAaKa? BTOPOTO
nopsijaka’?

19. Kak cnenaTh BBIBOJ IO pe3ybTaTaM aHaan3a?
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Kparkuii ykasarejb CUMBOJIOB

L — CPEITHSISA TEHEPATLHON COBOKYITHOCTH;

0% — IUCIIEpCHUsl TEHEPAIBHON COBOKYIIHOCTH;

0 — CTaHJApPTHOE OTKJIOHEHHUE FeHEPATIbHON COBOKYITHOCTH;

Xj — 3HaueHHe (BapuaHTa) BapbUPYIOUIETO IPU3HAKA;

X — BBIOOpOYHAas CpeliHssl, apupMeTUuIecKasi CpeHss;

S? — BRIOOpOYHAs AUCTIEPCHS, CPEIHUI KBAIPAaT;

S — BBIOOPOYHOE CTAaHIAPTHOE OTKIOHEHHWE, CPEIHEe KBaJpaTUUECKOe OTKIOHCHWCE,
V — ko3¢ durmeHT Bapruanuu, "3AMEHIUBOCTH;

Sx — cpennsist ormmOKa BHIOOPOYHON CpEeTHENH;

Sx % — oTHOCHUTENIbHAS OIIMOKa BEIOOPOYHOM CPETHEH;

d — pa3HOCTh MeX1y BEIOOPOYHBIMU CPEIHUMU;

Sy — ombOKa pa3HOCTU MEXKIY BEHIOOPOUHBIMU CPEIHUMH;

| — grcno BapuaHTOB;

N — YUCJIO0 TOBTOPHOCTEH, 00HEM BHIOOPKHU;

N — oO1ree unciio HaOJIIOIEHHI B OIIBITE;

V — 4HCJIO CTENeHEN CBOOOIBI;

P — ypoBeHb BEPOSITHOCTH;

P1 — ypoBeHb 3HAaUMMOCTH;

tpam. — pakTHUECKOE 3HAUEHUE KpuTepus t CThI0eHTa;

tos, to1 — TaGMUHBIC 3HAaUeHUS KpuTepus st 5%-1o u 1%-ro ypoBHS 3HAUMMOCTH;
F4 — bakTnueckoe 3HaueHue kpurepus F Ouiepa;

Fos, Fo1r — Tabmuunbie 3Hauenus kpurepus F s 5%-ro u 1%-ro ypoBHs
3HAYNMOCTH;

2 — (DaKTUYECKOE 3HAUEHHE KPUTEPHs XU-KBajapar [Tupcona;

;(205, ;(201 — TaOJUYHBIC 3HAUCHUE KpUTEepUs XU-KBaapat ais S5 %-ro u 1%-ro
YPOBHS 3HAYUMOCTH;

Hy — HyneBas runoresa;

HCPys, HCPy; — HaumeHbIue cymecTBeHHbIe pa3HOCTH 111 5%-10 1 1%-T0
YPOBHSI 3HAYHUMOCTH;

C — koppekTupyromui haxtop (TonpaBka) TUCIIEPCUOHHOM aHAN3E;

Cy, Cp, Cy, C; u T.1. — cyMMBI KBaIpaTOB OTKJIOHEHUH I pa3HbIX UCTOYHUKOB
BapbUPOBAHUS B JUCTIEPCHOHHOM aHAJIN3E;

> — CyMMa, 3HaK CYMMUPOBAHUS;

/U, +— NOBEpUTEIILHBIN UHTEPBAJL.
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KparTkuii cioBapb TepMHUHOB

AOcoJiloTHaAsE omMOKa — Mepa OTKIOHEHHUS MEXay (aKTHYECKH
BBIYKMCIICHHBIM ~3HAQUY€HHEM TOoKa3aTelis (BBIOOPOYHBIM) M HWCTUHHBIM (B
reHEPAIbHON COBOKYITHOCTH).

AJlbTepHATHBHASA COBOKYIIHOCTH ~ —  HM3ydaemas COBOKYITHOCTb,
MIPEACTABICHHAS 2-Ms TpaJlallisIMH MPU3HAKA

BapuaHT — OTJeIbHBIN SJIEMEHT OIBITa, ICTOYHUK HOBOW MH(POPMAIIUH.

Bapuanra (mara, Xj) — OTJCIIBHOC YHCIIOBOC 3HAYCHUE BapbUPYIOMIETO
MPU3HAKA.

BapuauuoHHbINA psii — IBOMHOM PSAJT YUCET, KOTOPBIM MOKA3bIBAET, C KAKOU
YacTOTOM BCTPEYAIOTCS TE€ WM UHBIE 3HAYEHUS IPU3HAKA.

BeposiTHOCTH 10BepHUTEIbHAN — YPOBEHb BEPOSITHOCTH, KOTOPBIN CUUTAETCS
JOCTATOYHBIM JUISl CYXIEHUSI O JIOCTOBEPHOCTH CTATHCTHUYECKHUX IIOKa3aTeseH,
MOJIy4aeMbIX HAa OCHOBE BBIOOPOYHBIX JIaHHBIX (B~ arpOHOMHYECKHUX
MCCIIEIOBAHMIX UCTIONB3YIOT 95 1 99 % ypoBEeHD BEPOSTHOCTH).

Bbi0opoyHasi COBOKYNHOCTb — 4YacTh TI'€HEpAJIbHOM, OTOOpaHHAs i
COBMECTHOT'O U3YUYEHUS.

Bbpi0OpoYHBIT MeTOX — METOX NPU HU3YYEHUM  CTATUCTUYECKUX
COBOKYIMHOCTEW, OCHOBAHHBIN HA U3YYEHUH BBIOOPKHU.

I'eHepanbHasi COBOKYNMHOCTH — OECKOHEYHO OOJBIIOE MHOXKECTBO
OTHOCHUTEJIBHO OJTHOPOJHBIX €IUHHUL], COCTABIISIOIINX €€ COASPKAHUE.

I'ucrorpamMmma — n300pakeHHe UHTEPBAILHOTO BAPUAIIMOHHOTO Psijia B BUC
cTOoNIOMKOBOM nuarpamMmbl. [loka3piBaeT 3aBUCHMOCTh MEXKIY KiaccaMu U
YacTOTOW BCTPEYAEMOCTH B HUX COOTBETCTBYIOIIMX 3HAYECHUN NMPU3HAKA.

I'paganum — oTnenpHbIE 3HAYECHHS HM3ydyaeMoro (hakTopa B IKCIEPUMEHTE
(ypoBHU dakTopa). beiBatoT GUKCHUpOBaHHbBIE, CIyYalHbIE U HEPAPXUUECKHE.

I'pynnupoBka JaHHBIX — MPOIECC CUCTEMATH3alUK MEPBUYHBIX JTAHHBIX B
EJISIX W3BJICUCHUS MOTYYEHHON HH(pOopMaluu U 0OHAPYKEHUS 3aKOHOMEPHOCTEH.

JleJiAHKAa — DJJEMEHTAapHAas €IWHMIA II0JIEBOTO OMNbITa, HAa KOTOPOH
pacronaratoT BApUaHT OIIBITA.

J{MCTIePCHOHHBIN AHAJU3 — METOJ CTATUCTUYECKOW OLIEHKU PE3YyJIbTATOB
AKCIIEPUMEHTA, 3aKJIFOYAIOIIUICS B Pa3JI0KEHUU OOIIeH M3MEHYMBOCTH MpPHU3HAKA
Ha COCTaBJISIIOIINE KOMIIOHEHTHI, (Kak MUHUMYM J1Ba) CyleCTBEHHOCTh BIUSHUS
pasnUYHBIX (HAaKTOPOB HA PE3YJBTATUBHBIM TPHU3HAK OICHUBAIOT C IMOMOIIBIO
kpurepueB F u HCP.

Hucnepcust (ot nmat. dispersio — paccenBaHue), WM BapHaHCA — CPEAHUIN
KBaJIpaT OTKJIOHCHUM BApUAHT OT UX CPEAHEU BEIIMYHUHBI B JTAHHOM COBOKYITHOCTH.
JloBepuUTeJbHBINE MHTEPBAJ — 00JIACTh HAXOXACHHUS 3HAUYCHUM, B Tpeaesax
KOTOPOM MOXKET HaxXOAUThCS TMapamMeTp TEeHEpaIbHOW COBOKYIHOCTH Ha
OTIPENICIICHHOM YPOBHE BEPOSTHOCTH.

Eanauna Hao1roaeHuii — OTAEILHBIN DJIEMEHT OMOJIOTUYECKOTO OOBEKTA.

3ammuTHas moJioca (3amMTKAa) — OOKOBas (MO JUIMHE) WM KOHIEBas (o
IMIMPUHE) 4YacTh ONBITHOW JIENSHKH, TMpeJHA3HAUYCHHAsl i1 MpPeJoXpaHEHUs
YYETHOM TUIOLIAAN OT KPAeBbIX BO3JACUCTBUM U CIIYUYANHBIX MIOBPEKICHUM.
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M3MeHYHUBOCTh MPHU3HAKA — CBOICTBO BCETO >KMBOTO OTIMYATHCS JIPYT OT
apyra.

Kontpoab, cTraHpapr — OJMH WIM HECKOJBKO XOpPOUIO H3yYEHHBIX
BAPUAHTOB, C KOTOPHIMU CPABHUBAIOT OMBITHBIE BAPUAHTHI.

Ko puuuenr Bapuanmm — 1o0KasaTenb, XAPAKTEPU3YIOIIUN CTEICHb
M3MEHYMBOCTH MPU3HAKA, BEIPAKEHHBIN B IPOLICHTAX.

Kpurepuii (ot rpeu. kriterrion — Mepuiio, CpeICTBO CYXKJICHHS) — MOKa3aTelb,
MO3BOJISIIOIIUMN  CYIUTh O HAJEKHOCTH BBIBOJOB OTHOCUTEIBHO MPHUHITOU
TUIOTE3bI, 0)KUIaeMOT0 PE3YJIbTaTa U T. 1.

IMapameTpuyeckne KpPUTEPHMH OCHOBAHBbI HA BBIYUCICHUHM ONPEIEICHHBIX
napamMeTpoOB paclpesiesicHrs]; HenmapaMeTpuyecKme
— He TpeOYIOT BBIYMCIICHUS OLICHOK HEM3BECTHBIX MTapaMeTPOB pacipeieICHusI.

Martpuua nianupoBanusi — cxema [1dD, npencraBiieHHas B BUJE TaOIUIIBI
MOCJIEIOBATEIBLHOIO PACIOJIOKEHUS 3aKOJUPOBAHHBIX (PAKTOPOB, UX Tpajallvi U
COYETaHUMU.

Merox JaTMHCKOrO KBaJpaTa — pa3MEUICHUE BAPUAHTOB B IOBTOPEHUH,
Ipyd KOTOPOM YHMCJIO BApPUAHTOB PABHO 4YHMCIy MNOBTOpeHuid. Mcmonwpzyercs B
Cllydya€  HW3MEHYMBOCTH  IOYBEHHOTO0  IUIOJOPOAMS B  JABYX  B3aWMHO
MEePIICHIUKYJISIPHBIX HAIPABJICHUSIX.

MeToa JATMHCKOrO MNPSAMOYIOJBHHUKA - pa3MEIICHHE BAapUAHTOB B
NOBTOPEHUHU, IPU KOTOPOM UHCIO BapUAaHTOB KpaTHO YHUCIY MOBTOPEHUM.
Hcnonb3yercsaB caydae N3MEHUMBOCTU MTOUYBEHHOTO IJIOJAOPOAUS B ABYX B3aHMMHO
NEPIEHIUKYJIIPHBIX HAITPABIICHUSIX.

MeToa OpPraHmM3oBaHHbLIX (PEHAOMHM3MPOBAHHLIX) MOBTOPEHUH —
CIIy4allHO€ pacIOI0KEHUE BapHUAHTOB B Ka)KOM MOBTOPEHHUH C LEIbI0 KOHTPOJIA
BapbUPOBAHUS TIJI0IOPOINS B OJTHOM HAMNPABJICHUMU.

MeTox mnoOJIHOM PpeHAOMHU3ANUU (HEOPraHU30BAHHbIC IOBTOPEHUS) —
pa3MellleHUe BapUAHTOB B OMBITE, NMPU KOTOPOM Ka)KIbld BapHAHT MMEET IIaHC
MONacTh Ha JIIOOYIO NEesTHKY. BbIIeTuTh MOBTOPEHUS B TAKOM OIIBITE HEJb3Sl.

Merox  pacuielmvieHHbIX — JeJAHOK  —  pa3MElIeHHEe  BapUaHTOB
MHOTO()AKTOPHOTO OIbITa, IPH KOTOPOM JEISHKH, Ha KOTOPOM PaCIOJIOKEHBI
BapUaHThl OJHOTO (hakTopa Ciay’kaT OJOKOM ISl JEISHOK Ipyroro (axropa, T.e.
WX PacIIEIUISIOT Ha OoJiee MEeJIKHe.

Heconpsi:zkeHHble (He3aBHCHMBbIE) BBIOODKH — B KOTOPBIX H3y4aeMbIC
nepeMEeHHbIE IBYX BHIOOPOK HE 3aBUCST APYT OT ApyTra
HyneBas rumore3a (Ho) — cratucThueckas TUIOTe3a, HCXOMAIIAs U3

MIPEANOIOKEHUS 00 OTCYTCTBHHM Pa3HHUIIBI MEXIY TapaMeTpaMu CPaBHUBAEMBIX
COBOKYITHOCTEH; padoyasi rHNoTe3a — MPOTHUBOIOJIOKHOCTH HYJIEBOM.

OpToroHajibHbIA KOMIUIEKC — paBHOMEpHOE (MPOMOPIIMOHAIBHOE)
pacmpeneiieHde BapHaHT B COBOKYMHOCTSX CTaTHCTHYECKOTO  KOMILIEKCA
(ayIbTepHAaTHBA —HEOPTOTOHAJIBbHBIH KOMILICKC)

IloBTOpEeHNe — 4YHCIO JACISIHOK C TIOJHBIM HAa0OpOM BCEX BapHaHTOB,
00BEIMHEHHBIX TEPPUTOPHAIBHO B OJIHY TPYIIITY.

IloBTOpHOCTH BO BpeMeHH — YHCJIO JIET UCTIBITAHUN COPTOB, THOPUIOB WJIH
arponpHEMOB.
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IToBTOPHOCTE HA TEPPUTOPHM — YHCIO DKCIIEPUMEHTAIBHBIX €IMHHIL
Ka)KJI0T0 BapyaHTa WM YUCIIO OJJHOMMEHHBIX BAPUAHTOB B OIIBITE.

Ioanbiii pakTopuaabHblii IkcnepuMeHT (IIPJ) — onbiT, pazpadoTaHHBIN
M0 MPUHIUIY (AKTOPHOCTU (T.€. TO3BOJISIONIMN YCTAHOBUTH BIUSHUE KaXKIOTO
(dakTopa B OTIEIBHOCTH M HUX COBMECTHOE NMPUMEHEHHUE B Pa3HBIX COUYETAHMSIX
rpajaurii Ha pe3yJbTaTUBHBINA MPU3HAK).

Pacnpenesienue — COBOKYIIHOCTb CIydalHBIX 3HAUEHUN IIpU3HAKA W
COOTBETCTBYIOIIMX UM BEPOSITHOCTEN.

PexornocuupoBouHblii (pa3BeabIBATEJIbHbIN) MOCEB — CIUIOIIHON TOCEB
OJIHOM KyJIbTYpBI, IPEAILIECTBYIOIINN 3aKIaJIKE OIBITA, C MOCIEAYIOIUM JPOOHBIM
YYETOM YypOKasi C LIEJBIO BBIABJICHHS BUAA U CTEIIEHW BapbUPOBAHUSA IIOYBEHHOTO

TUTOTIOPO/IHSL.
Penpommszanus  (randomization, aHmI. — CcOy4aHOCTB) —  TPHUHIUI
COCTaBJICHUS BEIOOPKHU, PACIIONIOKEHHSI BAPUAHTOB B IIOBTOPEHHUH, OCHOBAaHHBIN Ha
CIIy4YallHOCTH.
Penpe3eHTaTUBHOCTL (OT JarT. represento — TMPEACTABISI0) — CTENCHb
COOTBETCTBUSI BBIOOPOUYHBIX XapaKTEPUCTHK KX IapaMeTpaM B TeHEPaIbHOM
COBOKYITHOCTH.

Cpennsin apudmernyeckasi — cpeliHee 3HAYCHHUE OOBEKTOB BBIOOPKHU TIO
KaKOMY-JIN0OO TIPU3HAKY

Conpsi’keHHble — BBIOOPKHM, CIUHMIIBI HAOIIOJICHUM KOTOPBIX CBS3aHBI
(conpsKeHbI) KAKUM-JTHOO OOIIMM YCIIOBHUEM.
CranaapTHoe (cpelHeKBajJApaTHYeckoe) OTKJIOHEHHEe — II0Ka3arelb

M3MEHYMBOCTHU MPU3HAKA, XapaKTEPUIYIOIINI, HA CKOJIBKO B CPEIHEM OTKJIOHSIETCS
Ka)kJ1asi BApUAHTa BEIOOPKU OT CpeiHEN apu(hMETUUYECKOM.

CrarucTnyeckasi TUIIOTE3a — HAYYHOE MPEANOJOXKEHUE O TeX WM HHBIX
CTATUCTUYECKUX 3aKOHAX pacIpeIeTICHUs.

CraTtucTHYeCKMA KOMILIEKC — COBOKYIIHOCTb HCXOJHBIX JIaHHBIX
(HaOJr01eHNI) HECKOJIBKHUX BBIOOPOK (BapHaHTOB).

Cxema ombITa — TMOCIENOBATEIbHBIA MEPEYEHb BCEX BAPHUAHTOB OIIbITA.

CxeMaTHyeCcKHil IJIAH ONBITA — IUJIAH OMNbITA C YKa3aHUEM €ro pa3MepoB.

To4yHOCT, oONbITA — YCIOBHOE MOHATHE, OINPEACIIEMOE BEIUYMHOM

OTHOCHTEIIFHOM OIMMOKK BRIOOPOYHOM CpeHer

YpoBenb BepositTHOCTH (P) — mmiomanaes moa KpUBOW pacmpeesieHus,
OTTPaHUYEHHAs! OT CPEAHErO Ha +t CTAHIAPTHHIX OTKIOHEHUH ([U+tc). Belpaxaercs
B MIPOIICHTAX.

YpoBenb 3Haunmoctu (P1) — BelMYHMHA, KOTOPOW MOXXHO TMpEeHEOpEYh B
JTAHHOM MCCJICJIOBAaHUU WJIM SIBJICHUHU. YKa3bIBa€T BEPOSTHOCTH OTKJIOHEHHS, OT
YCTaHOBJICHHBIX TIPE/ICJIOB BApbUPOBAHUS CIyYailHON BEJTUYUHBI.

dakTop — cr1ocod BO3ICUCTBUS HA 0OBEKT UCCIICIOBAHMS.
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HNPUJIOXEHUSA
[Ipunoxenue 1
Tabimua ciay4yauHbIX YHcel
(s nByx3HA4YHBIX LUQP OpaTh CABOCHHBIC PSJIBI WU CTOJIOIIBI)

8203145821727385529063164548955833156
08733197525769803625127523522093578777
2338614240261895269834010755575792550
4755630771916174171379337575935545080
1939534955275803488127534630368953371
2878141494241529462152819735156345323
8485139660721902067060130706878038832
0388475151734520747966774361314281796
3531937495020146254585092514845342105
3459527989055851773554772981551447649
4153091372587713639787917578012776316
7295678545345419867579318118709515991
5928986441537708025606120418421794554
1333905287409037317945528291629729885
4601086210050315490374701552413419860
7706632885895640591805494014652912354
3385757434579695077668859492028265238
9171369291942330818776472797819476380
©228094537254665665046568745306533645
1759002056585195337405824147369384899
0396947357065471185328098816287978000
3082814416766999758964590564542190807
9491220132467918829832629204211921175
7251449652855108262069223547077026958
9925743123641524042287182404517306005
2091894461486792506933012568012576163
©6526121771478142737400129908342605277
1299642532743233853365532176287131189
3283796048605411490509441202325891740
09341195832467344923725787965 38554765
©753421550124755268782803769004808098
9001305366290034761191653929204269573
4699678581292624490554520086716567016
9771926563363683998772797050521278255
7533337376739112390959657629597951112
2813134210312320239775069632326153410
©6094885537900001920615842867285362966
3590770181293469289898655142255077596
4481174474441659365983243265314725113
©6397062533260512437107821043843763328
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[Tpunoxxenue 2

MuHuMAaJIbHbIC 3HAYEHHUS OHO- U JIBYXCTOPOHHero {-kpurepus
CrbroaenTa u %2 -kputepus [lupcona 1is OLEHKH CyIMIeCTBEHHOCTH
Pa3JIM4ui B 3aBUCHUMOCTH OT 00bE¢Ma BBIOOPOK (YMciIa nap)

Yucro creneneii | t- AByxcTopoHHuii ipu P1, paBHOM x°
cBodomer, v | 0,30 0,10 0,05 0,01 0,05 0,01
1 0,727 (6,314 |12,706 |63,657 (3,84 6,63
2 0,617 |2,920 (4,303 (9,925 |5,99 9,21
3 0,584 (2,353 |3,182 (5,841 |7/,81 11,34
4 0,569 (2,132 (2,776 |4,604 [9,49 13,28
5 0,559 (2,015 2,571 |4,032 (11,07 |15,09
6 0,553 [1,943 (2,447 |3,707 [1259 (16,81
7 0,549 (1,895 2,365 |3,499 (14,07 |18,48
8 0,546 1,859 (2,306 (3,355 |15,51 |20,09
9 0,543 (1,833 |2,262 (3,250 16,92 (21,67
10 0,542 (1,812 (2,228 (3,169 |18,31 (23,21
11 0,540 (1,796 (2,201 |3,106 (19,68 |24,72
12 0,539 |1,782 (2,179 (3,054 |21,07 |26,22
13 0,538 |1,771 2,160 |3,012 |22,36 (27,69
14 0,537 |1,761 (2,145 |2,977 |23,68 |[29,14
15 0,536 (1,753 |2,131 |2,947 (25,00 |30,58
16 0,535 |1,746 (2,120 |2,921 |26,30 |32,00
17 0,534 (1,740 |2,110 |2,898 (27,59 |33,41
18 0,534 1,734 (2,101 |2,878 |28,88 34,81
19 0,533 (1,729 (2,093 |2,861 |30,14 |36,19
20 0,533 (1,725 |2,086 (2,845 |31,41 |37,57
21 0,532 |1,721 |2,080 (2,831 |32,67 |[38,93
22 0,532 (1,717 |2,074 |2,819 [33,92 |40,29
23 0,532 (1,714 |2,069 [2,807 |3517 |41,64
24 0,531 |1,711 (2,064 |2,797 |36,42 |42,98
25 0,531 |1,708 |[2,059 |2,787 |37,65 |44,31
26 0,531 1,706 |[2,056 |2,779 |38,89 |45,64
27 0,531 1,703 [2,052 |2,771 (40,11 |46,96
28 0,530 | 1,701 |2,048 |2,763 |41,34 |48,28
29 0,530 |[1,699 |2,045 |2,756 |[42,56 |49,59
30 0,530 |1,697 |2,042 |2,750 |43,77 |50,89
40 0529 | 1,684 |2,021 |2,704 |55,76 |63,69
50 0,528 |1,676 |2,009 |2678 |67,50 |76,15
60 0,527 | 1,671 | 2,000 | 2,660 | 79,08 | 88,38
80 0,527 | 1664 | 1,990 |.2,639 |101,88 |112,33
100 0,526 | 1,660 | 1,984 | 2,626 |124,34 | 135,81
500 0,525 | 1,648 | 1,965 | 2,586 | — —
00 0,524 | 1,645 | 1,960 | 2,576 | — —
0,15 0,05 0,025 0,005 — —
t- onHOCTOpOHHUI Tipu P1, paBHOM
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[Tpunoxxenue 3

3Havenust ko3 puuuenta [lupcona K npu opueHTHPOBOYHBIX pacyeTax
CTAHIAPTHOI0 OTKJIOHCHHS

n K n K n K n K
2 0,89 7 0,37 13-14 0,29 41-50 0,22
3 0,59 8 0,35 15-16 0,28 51-100 0,20
4 0,49 9 0,34 17-20 0,27
S) 0,43 10 0,32 21-30 0,25
6 0,4 11-12 0,31 31-40 0,23
[Ipunoxenue 4
3nayenus kpurepus F Ha 5% ypoBHe 3HaUYUMOCTH
Crene- Uwucno creneneit cBOOOBI st O0IbIICH TucTiepcuu (YUCIUTENS), V1
HU CBO-
00/1bI
1A
MCHb-
11(S71
JucIep-
CHH
Gravel 1| 2| 3| 4| 5|6 | 7| 8|9]10|15]20|50]100] oo
1 161 | 199 | 216 | 225 | 230 | 234 | 237 | 239 | 241 | 242 | 246 | 248 | 252 | 253 | 254
2 118,5(19,0(19,2|19,2|19,3| 193 |19,4|19,4|19,4|19,4|19,4(19,4(19,5(19,5|19,5
3 110,1]9,55|9,28|9,12(9,01|8,94|8,89|8,85|8,81(8,79|8,70 | 8,66 | 8,58 | 8,56 | 8,53
4 17,7116,94|6,59|6,39|6,26|6,16|6,09 6,04 6,00 5,96 | 5,86 | 5,80 |5,70 | 5,66 | 5,63
5 16,61|579(541|519|5,05|4,95|4,88|4,82|4,77|4,74 4,62 4,56 4,44 4,40 (4,37
6 [599|514(4,76.|1453|4,39|4,28|4,21|4,15|4,104,06 3,94 (3,87 3,75|3,71 | 3,67
7 |559|4,74.14,35|14,12(3,97|3,87|3,79|3,73|3,68 | 3,64 3,51 |3,44 3,32 (3,28 3,23
8 |[5,32|4,46|4,07|3,84(3,69|3,58|3,50|3,44|3,39(3,35|3,22|3,15|3,03(2,98|2,93
9 |5,12]4,26|3,86|3,63(3,48|3,37(3,29|3,23|3,18(3,14|3,01(2,94(2,80(2,76|2,71
10 |4,96|4,10|3,71|3,48|3,33|3,22 (3,14 (3,07 (3,02{2,98|2,85|2,77|2,64|2,59 | 2,54
11 [4,84(3,98(3,593,36|3,20(3,09|3,01{2,95|2,90|2,85(2,72|2,65|2,50|2,45 | 2,40
15 14,5413,68|3,29(3,0612,90|2,79(2,71(2,64(2,59(2,54|2,40(2,33|2,18|2,12 | 2,07
20 |4,35(3,49|3,10(2,87(2,71(2,60(2,51{2,45(2,39|2,35|2,20|2,12|1,96|1,90|1,84
30 (4,17(3,32|2,92|2,69|2,53(2,42|2,33|2,27|2,21|2,16|2,01|1,93|1,76|1,69 | 1,62
50 (4,03(3,18|2,79(2,56(2,40(2,29(2,20|2,13|2,07|2,02|1,92|1,78|1,60|1,52|1,51
100 |{3,94|3,09|2,70|2,46|2,30|2,19|2,10(2,03|1,97({1,92|1,75{1,68|1,51{1,39 1,25
o |384]300[260[237[221[210(2,01]1,94(1,88]1,83]1,67[157[1,40[1,241,01
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[Tpunoxenue 5

3Hauyenus kpurepus F Ha 1% ypoBHe 3HAYMMOCTH

Yucio crereHen CBO60,Z[I>I I JUCTICPCHUHN YUCIINTCIIA, V1

1 2 3 4 5 6 7 8 9 | 10| 15| 20 | 50 [ 100 | oo
1 4052|4999 |5403|5625|5764|5889|5928|5981|6022|6056|6157|6208|6302|6334| 6366
2 1985(99,0[99,2[99,2199,3|99,3/99,3|99,4(99,4(99,4199,4|99,4|99,5|99,5|99,5
3 134,1(30,8(29,4|28,7|28,2(279]|27,7|27,5|27,3|27,2|26,9|26,7|26.4|26,2| 26,1
4 121,2(18,0|16,7|16,0(155(15,2|150|14,8|14,7|14,5|14,2|14,0|13,7|13,6| 13,5
5 |16,3(13,3|12,1|11,4|10,9|10,7|10,4|10,3|10,2|10,0(9,72|9,55|9,24]9,13| 9,02
6 |13,7(/10,9|9,78|9,15|8,75(8,47|8,26|8,10(7,98|7,87|7,56|7,39|7,09|6,99| 6,88
7 12,2 95 (8,45|7,85|7,46(7,19|7,00|6,84|6,71|6,62|6,31|6,15|5,85|5.75| 5,65
8 |11,33/8,65|7,59|7,01|6,63|6,37|6,19|6,03|5,91|5,82|5,52|5,36|5,06|4,96| 4,86
9 |10,6(8,02|6,99|6,42|6,06|5,80|5,62|5,47(5,35(5,26|4,96|4,80|4,51|4,41| 4,31
10 |10,0|7,56|6,55(5,995,64|5,39|5,21|5,06|4,95(4,85|4,56|4,41|4,12|4,01| 3,91
11 |9,65|7,20(6,22|5,67|5,32|5,07|4,88|4,74|4,63|4,54|4,25|4,10(3,80(3,70| 3,60
15 |8,68|6,36|5,42(4,89|4,56|4,32|4,14|4,00|3,89|3,80|3,57|3,36|3,07|297| 2,87
20 |8,10(5,85(4,94|4,43|4,10(3,87|3,71|3,56|3,45(3,37|3,09(2,94|2,63|2,53| 242
30 |7,56|539|4,51(4,02|3,70|3,47|3,30|3,17|3,06(2,98|2,70|2,55|2,24|2,13| 2,01
50 |7,17|5,06(4,20|3,72|3,41|3,18|3,02|2,88|2,78|2,70|2,42(2,26|1,94|1,82| 2,68
100 |6,90(4,82|3,98|3,51|3,20(2,99|2,82|2,69|2,59|251|2,22|2,06|1,73|1,59] 1,43
o |6,64(4,60(3,78|3,32(3,02(2,80(2,64|2,51|2,41|2,32(2,04(1,87|1,52|1,36|1,00
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