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IMPEJAUCJIOBHUE

HHTeHCcubUKaAIMs CeThCKOXO03SIICTBEHHOTO TPOU3BOJICTBA MPENYyCMAaTPUBACT BHEIPECHUE
HAYYHBIX JIOCTIDKEHUH M PEKOMEHAINI B MPAKTUKY. ATPOHOMUYECKasl OMBITHAs paboTa JOHKHA
NPOBOJUTHCS HE TOJBKO B HAYYHO-UCCIIEIOBATECIBCKUX YUPESKICHHSIX, HO U HEIIOCPEICTBEHHO B
YCIIOBHUSAX CEIbCKOXO3SIMCTBEHHOTO MPOM3BOJCTBA arpoHOMAaMH TMPEANPHATHNH HE 3aBUCHMO OT
($hopMBbI COOCTBEHHOCTH.

[Tpaktukym Oasupyercs Ha yueOHukax b. A. JlocmexoBa
«Metoauka mosieBoro onbitay (2014) u B. ®. Mouceiiuenko, A. X.3aseproxu, M. ®@. Tpudonosa
«OCHOBBI HAyYHBIX HCCIIEI0BaHUI B arpoHOMUmN» (1996).

[Ipenyaraemplii MPaKTHKYM COCTaBJICH B COOTBETCTBUH C MPOrPaAaMMOM JIHCIUTUINHBI
«OCHOBBI HAy4YHBIX HCCICJIOBAaHUH B arpOHOMHH» IS CEIbCKOXO3SMCTBEHHBIX BY30B U
OXBaTHIBAET OCHOBHBIE Pa3/ICITbl JUCIIUTUINHBIL.

[IpakTuKy™M BKJIIOYaeT JEBATh paboT, Kaxkaas M3 KOTOPBIX COCTOUT M3 OCHOBHBIX
TEOPUTUYECCKUX TIOJOXKECHUH, HM3YYCHHUE KOTOPBIX paCIIUpseT 3HAaHHE MpeaMera W J1aeT
BO3MOXKHOCTh IPUOOPECTH MPAKTUYECKUE HABBIKM B MPOBEJCHUH COOTBETCTBYIOIIUX PACUETOB 10
TEMaM 3aHSTUH; TIOPs/IKA BHIIOJHCHUS 3aJaHuid, (POPMBI 3aITHCel, pacyeToB, 00padOTKH 1 aHATTU3a
MOJTyYEHHBIX PE3yJIbTATOB.

Takoe W3JI0XKEHHUE MaTepHaja MO3BOJIAECT MCIOJIb30BaTh JIAaHHOE TMOCOOHE Ui Pa3IUYHBIX
¢dbopM oOyueHus.



PEKOMEHAYEMAS JIMTEPATYPA

Ocnosnas numepamypa

1. PepkkoB M.b. OcHOBBI HaydHBIX MCCIEIOBAaHUN M M300pe- TaTelabCTBA [DIEKTPOHHBIN
pecypc]: ydueOHoe mocobue. — Diek- TpoH. maH. — CII6.: Jlanb, 2013.- 223 c. — Pexum
nocryma: http://e.lanbook.com/books/element.php

2. Mycuna, O.H. OcHOBBI Hay4HBIX HccienoBanmi: yueOHoe mocooue / O.H. Mycuna. - M.;
bepnun: {upexr-Menaua, 2015. - 150 c.

3. JocniexoB b. A. MeToauka 1ojieBoro onbiTa (¢ OCHOBaMHCTaTUCTUYECKOH 00paboTKH
pe3ynbTaToB uccienoanuii) [Tekcr]

: yueOHuk/ b. A. Jlocriexos. - 5-¢ u3j., nepepad. u gor., Ctep. Uz,
- M. : Anesnc, 2014. - 351 c.

/Jlonoanumenvhas numepamypa

4. KospukoB U. T. OcHoBbl Hayunbix uccinepoBanuili 1 YHUPC [Tekct]: yuebHuk: nom.
IJ1aB. yrpas. By30B M-Ba c.-X. PO
/ N. T. KoBpukos. - 3-¢ u3z. - OpenoOypr: [Ipecca, 2011. — 211 c.

5. OCHOBBI Hay4HBIX HCclenoBaHuii B arpoHomun [Tekcr]: yueOHOe mocobue / B. @.
Mouceiiuenko, M. @. Tpudonona, A. X.3aBeproxa. - Mocksa: Koioc, 1996. - 336 c.

6. Kupromn b.JI. OcHOBBI Hay4HBIX HcClieoBaHMi B arpo-HomuH [Tekcr]: yuebnuk /b. 1.
Kupromwn, P. P. Yemanos, N.I1. Bacunbes.- CI16: Kpaapo, 2013. — 400 c.
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BOITPOCBHI K CEMUHAPCKHUM 3AHATUAM

Cemunapckoe 3ansitue Ne 1

OcHoBHble nousTHsA. Kitaccugukanus MeToa0BUCCIe10BAHMS.
Oco0eHHOCTH NPOBeAeHHsI H OCHOBHbBIE 3JIEMEHTHI METOAUKH 10 OPraHU3aANNH
MOJIEBLIX ONBLITOB

Kparkast uctopust onbITHOTO J€ia.

CtpyKkTypa U 3a7]a4i HAYYHBIX YUPEKICHUH.

OCHOBHBIE OHSATUS U TEPMUHBI B arPOHOMUYECKUX HCCIICIOBAHUAX.
[loHsiTHE Hay4YHOTO UCCIEAOBAHUS U €0 3TAIbI.

YPpOBHM U BUbI HAYYHBIX UCCIEA0BAHUM.

Kinaccudukanus OCHOBHBIX arpOHOMHYECKUX METOJIOB UCCIICIOBAHHMS.

JlaGopaTopHbIi ¥ BETE€TAlMOHHBI METOJABl HCCIENOBaHUS, HX CYIIHOCTh H
0COOCHHOCTH MPOBEICHUS.

HI/ISI/IMCTpI/I‘ICCKI/Iﬁ U1 BEreTallMOHHO-TIOJIEBOM METO/IbI HCCIICA0BaHUsA, UX CYIIHOCTb U
0COOEHHOCTH IIPOBCACHUS.

[ToneBoil U IKCIETUIIMOHHBIN METObI MCCIEAOBAHMS, UX CYIIHOCTh U OCOOCHHOCTH
MPOBEICHMUS.

OcHoBHbBIE Tpe6OBaHI/I5{, NPpEABABISACMBIC K TTOJICBOMY OIIBITY: THITMYHOCTD WU ITPUHIIUIT
CANMHCTBCHHOI'O pa3jInyusd; YUYCT yporKasd U JOCTOBEPHOCTD OIIbITa IO CYHIECTBY.

Knaccn@nkaunﬂ ArpOHOMHYECCKUX OIIBITOB: arpOTEXHUYCCKUC U 11O COPTOUCIIBITAHUIO.

Knaccudukaiys moyieBbIX OMBITOB MO JIUTEIBHOCTH MPOBEICHUS, YUCITY U3y4aeMbIX
(hakTopoB H 1O reorpaduyecKOMy OXBaTy OOBEKTOB HCCIEIOBaHUS. XapaKTePUCTHUKA
ONBITOB, TMPOBOJMMBIX B HAYyYHO-UCCIEIOBATEIIbCKUX YUYPEKICHUSAX U  Ha
IIPOU3BO/ICTBE.

OcobeHHOCTH YCHOBI/Iﬁ MIPOBEICHUA MOJIEBOTO OIIBITA. METCOPOJIOTHYECCKUE YCIOBUS U
IMOYBCHHOC INIOAOPOAUC.

PexornocuupoBouHbIi (pa3BenbIBaTENbHBIN ) MOCEB. 3aKOHOMEPHOCTHU
TePPUTOPHUATEHON M3MEHYHUBOCTH TUIOJIOPOIHS TTOUBBI OTIBITHBIX YYaCTKOB.

BbeiOop M NOArOTOBKAa 3€MENBHOrO Yy4acTKa IOA ONbIT (penbed, OIHOPOIHOCTh
MTOYBEHHOT'0 TIOKPOBA, HCTOPHUS OIBITHOTO Y4acTKa).

OCOOCHHOCTH CHCTEMATHYECKOTO pa3sMCIICHUS BAPUAHTOB B OIIBITC.
OcobeHHOCTH pasMCIICHUA BAPUAHTOB B OIIBITC MCTOAOM PCHAOMU3AINH.

OcobeHHOCTH CTAaHAAPTHOT'O Pa3sMCIICHNA BAPpHUAHTOB B OIIBITC.



CemuHapckoe 3aHsaTHe Ne 2

HJ'[aHI/IPOBaHI/Ie CeJIbCKOXO03IHCTBEHHOI 0 IKCIIEPUMEHTA, YIETOB " HaﬁHlOHeHHﬁ.
I[OKyMeHTaIII/Iﬂ H OTYETHOCTD IO ONIBITY

1. Pa3zpabotka cxeM 0HO(GAKTOPHBIX U MHOTO(AKTOPHBIX SKCIIEPUMEHTOB. TpeboBanus,
MpeIbsBIsEMbIEC K CXEME OIBITA.

TeopeTruueckre OCHOBBI IIJIAHUPOBAHUS.
Br16op nmapametpos.

Br16op dhakTopos.

Br160p Mozenu onbiTa.

CocraBieHue cxemMbl 0JHO()AKTOPHOTO OIIBITA.
CocraBieHne cxeMbl MHOI0(aKTOPHOI'O OIBITA.

Marpuna miaHupOBaHUS TMOJIHOTO (PAaKTOPHATBHOTO IKCIIEPHMEHTA.

© © No g A~ w D

ManI/II_Ia IUIAaHUPOBAHUA HCIIOJIHOI'O (1)aKTOpI/IaJ'IBHOl"O OKCIICpUMCHTA.

10. HMcnonn3oBaHue MaTeMaTHYECKUX METOO0B Ipu HHaHHPOBaHHHOHTHMaHBHOﬁ CTPYKTYPhI
OKCIICpUMCHTA.

11. Drambl 3aKiaJKu Ja00OPATOPHOTO, BETE€TAIMOHHOTO, JIM3UMETPUIECKOTO, BEreTAIIMOHHO-

II0JIEBOT'O U II0JICBOT'O OIILITOB.

12. TpebGoBaHusi K OCHOBHBIM pabOTaM Ha OMBITHOM Y4acTKe.

13. .IloarotoBka ombiTa K yOOpKe U yueTy ypoxas. MeTopl ydeTa yposkasi: CIIJIOUTHOM, IO
MPOOHBIM CHOTIAM, 10 TMPOOHBIM TIIOIIAKAM.

14. JloxyMmeHTalnus IO OMBITY: NEPBUYHAS U OCHOBHas. TpeOoBaHuUs, NPENbIBISIEMbIE K
Hay4HOMY OTYETY.

15. OcHOBHBIE TpeOOBaHUS K HAOIIOACHUSIM U y4eTaM B OMBITE MOOIIUE MPUHIUTIBI
TUTAHUPOBAHUSL.

16. DeHOJOTrHYECKHUe Ha6J'IIO,Z[eHI/I}I " YYCT I'yCTOTHI CTOSAHUA ITOCCBOB.
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CemuHapckoe 3anstue Ne 3
YacTHbBIE BOIIPOCHI METOAUKHU I10JI€BOI'0 ONIBITA

. MCTOI[I/IKa MMPOBCACHUS IMOJICBBIX OIIBITOB IO 3allIUTC IIOYB OTOPO3UHU.
. MGTOI[I/IKa IMPOBEACHUS II0JIEBBIX OIBITOB C OBOIIHBIMU U ITIJIOAOBBIMU KYJIBTYpaMu.

Oco0eHHOCTH TEeXHUKHU 3aKJIaJKH U MPOBEICHUS OIBITOB C JIEKAPCTBEHHBIMU
PaCTEHHUSMU.
Oco0eHHOCTH METOAMKY MPOBE/ICHUS ONBITOB HAa CEHOKOCAX UMACTOUIIAX.

Oco0eHHOCTH METOUKH OIBITOB I'0CCOPTOYy4acTKOB.
MGTOI[I/IKa N TCXHHUKA IMOCTAHOBKH ITIOJICBBIX OIILITOB B YCJIOBHAX ITPOHU3BOACTBA

(OTBITBHI-TIPOOBI, TOUYHBIC CPABHUTEIILHBIC MOJICBBIC OIIBITHI, JIEMOHCTPAI[HOHHBIC
OTIBITHI).

Cemunapckoe 3ansaTue Ne 4

MartemaTuyeckasi 00padoTKa pe3yJIbTaTOBIIOJIEBbIX ONIBITOB

. OcHOBHBIE MOHATHS U 3aJa4d B CTATUCTHYCCKHUX MCTOAAX aHaJIn3a.

. IlonsiTue 00 M3MEHYMBOCTH, COBOKYITHOCTH W BBIOOpKE. PacmpeneneHue 4acToT u ero
rpaduueckoe u300pakeHue.

. Cratuctuueckue XapPaKTCPUCTUKU KOJMYECTBEHHON U KaueCTBEHHON M3MEHUYHUBOCTH.
. ]_—[I/ICHepCI/IOHHHﬁ aHaJIn3. CYH_[HOCTB 1 OCHOBBI ME€TO/J1A.

. @akTops! (MPUYUHBI), BIMSIONIME HA CTENEHb BapbUPOBAHUSAPE3YIbTATUBHOIO
IpU3HAaKa.

. JucnepcronHbIN aHaNN3 1BYX(aKTOPHOTO MOJIEBOrO ONbITA,Ero OTINYME OT aHAINU3a
0/1HO(AaKTOPHOTO MOJEBOrO OMbITA.

. 3HaueHHe KOPPENALMOHHOTO U PErpecCHOHHOTO aHaJIM30BB OIBITHOM pabore.
. Koppensunonnsliit ananms.

. PerpeccronHslil ananus.



3anartue 1

CraTucruueckue XapaKTEePUCTUKHU KOJHYeCTBEHHOI H3MeHYNBOCTH. MeToabI
BBIYUC/ICHUSA CYMM KBa}IpaTOBOTKHOHeHI/Iﬁ

ean 3anaTUA:

[To3HaKOMUTBECS ¢ OCHOBHBIMM MOHATHUSIMH, TEPMUHAMH U CUMBOJIAMH, IPUMEHIEMBIMU B
HAy4YHOM arpoHOMUHU. HM3yuuTh CTaTUCTUYECKHE XAPAKTEPUCTUKUA KOJIMYECTBEHHOW U
Ka4eCTBEHHON U3MEHYUBOCTH.

3aganue:

1. V3y4nuTh OCHOBHBIE NOHATHS, IPUMEHSAEMBIE B arPOHOMUYECKHUX UCCIEAOBAHUAX.

2. VI3y4nTh CTaTUCTUYECKUE XAPAKTEPUCTUKH KOJIMYECTBEHHON U KAYECTBEHHOU
N3MEHYUBOCTH.

3. BBINOIHUTE UHAMBUYAIBHOE 3aJaHUE T10 TEME 3aHATHS.

BBoaHbIe nosICHEHUS

B pesynbprare onbITHON pabOThl arpOHOM-HMCCIIE0BATENb MOIY4aeT 00JIbIIOE KOJTUUYECTBO
JAHHBIX, 0€3 CUCTeMaTH3allMM M BCECTOPOHHEr0 aHaju3a KOTOpBIX HE yJaeTcs H3BJIEYb
3aKJIFOYEHHYIO B HUX HH(OpMAIHIO.

IIpy  npoBeaeHMM  HCCIENOBAaHUM,  CBSI3aHHBIX C  POCTOM M Pa3BUTUEM
CEJIbCKOXO3SICTBEHHBIX PACTEHUIN B €CTECTBEHHBIX YCIIOBUSX (T10JIEBBIE ONBITHI) UIU B OIM3KUX
K HUM (BETETAlMOHHBIA W JU3UMETPHUYECKUI OMBITHI), MCCIEAOBATEIb IOJIy4aeT OOJBIIOe
KOJMYECTBO LUPP, YTO OOBACHSAETCS pa3HOU peakIueil pacCTUTENbHBIX OPraHU3MOB, UMEIOIINX
HEOJ/INHAKOBbIE >KM3HEHHbIE CUJIbI, HA W3MEHEHHE (PaKTOpoB BHEHIHeW cpenwl. Hampumep, Ha
OJTHOM TIOJIe BBICOTa pAcTEHUH HEOJIMHAKOBas, PAJOM pPACIOJOKEHHbIE KYCTBI KapTodems
(bopMHPYIOT pa3HOE KOJIMUYECTBO KIIyO-Hel pa3Horo pasmepa. [Ipu n3ydyenun mo60ro MaccoBoro
SBJICHUSI HEOOXOIUMO HUMETh OOJbIIOe KOJMYECTBO HAOMIOJACHUH, Tak Kak dYeM Oouiblie
1 poBOro MaTepuaa, TEM MEHbIIIE BIMSHUE CIy4aifHOTO BO3/IEHCTBHS OTJENIBHBIX (DAKTOPOB.

Hayka o cratucTudeckoM aHaian3e MacCOBBIX SIBJICHHI B OMOJIOTHH, T.€. TAKUX SBJICHHUIA, B
Macce KOTOPHIX OOHapyKHMBAIOTCS 3aKOHOMEPHOCTH, HE BBISBIISIEMbIE HAa €IWHUYHBIX CITydasx
Ha0JIt0/IeHUH, Ha3bIBaeTCsl OMOMeTpHei.

[IpenmeTrom OGMOMETPUN MOXKET OBITH JIFOOON OMOIOTHMYECKUN OOBEKT, €CIN MPOBOIUMBIC
Ha HEM HAOTIOICHUS MTOTyYal0T KOJMYECTBEHHOE BBIPAKEHUE.

Ycnoeua npumenenusn ouomemooa:

- KaueCTBEHHas] OAHOPOJHOCTh MaTepuana - BBICOTA PACTEHMM, YHUCIO JIMCTHEB, YHUCIIO
nepeBbeB W 1p. Ecnu aHanw3 TpPOBOAWTCS TpPU HAPYIICHWH OJIHOPOJHOCTH, HaNpUMeEp,
CpaBHUBAEeM BBICOTY PAaCTEHHI C Maccoil ceMsH, TO HHKaKas MareMaTrhdeckas oOpaboTka He
MOJITBEPIUT CACTAHHOTO BBIBO/IA,

- HaM4WMe JOCTaTOYHOTO 4YHCIA XOpPOIIO  TPOBENEHHBIX, J0OPOKAYEeCTBEHHBIX
HaOmoeHni. BeicoTy pacTeHmii Ha miom@aau 1 ra MOKHO OMpPENeIuTh M0 OJHOMY PacTEHUIO,
1o JIByM, JiecaTd u T.1. COBEPIICHHO OYE€BU/HO, YTO CAMYIO TOUHYIO BBICOTY PACTEHUH MOKHO
OTpEeAENUTh, W3MEPUB BCE PACTEHHS, YTO NPAKTHUYECKH HEBO3MOXXHO. B Takux cmyyasx
npuOeralT K HU3YyYEHMIO YacTH COBOKYMHOCTH, BEJIMYMHA KOTOPOW CTPOTO OIpeaesieHa.
CrnenoBatenbHO, BCS Trpylina 00BEKTOB, MOAJIEKAIIAS U3YUCHUIO, HA3bIBACTCSI COBOKYMHOCTHIO



WIH TeHepaJbHOl COBOKYNMHOCTBIO, 3 Ta 4acTh OOBEKTOB, KOTOpAas IOIMaja Ha MPOBEPKY -
BbIOOPOYHOII COBOKYNHOCTBIO WIM BbIOOPKOH. UYuCiIo 531€MEHTOB B TEHEpaJbHON
COBOKYITHOCTH M BBIOOPKE HA3BIBAIOT MX 00beMoM. BriOopku, cocrosimme u3 20-30 emuHuUI
HaOII0/ICHNsI, HA3BIBAIOT MAJIBIMH, & BEIOOPKH OOJBIIIETO 00beMa - OOJBIITIMH.

I'maBHas 11e71b BEIOOPOYHOTO METO/A - 10 CTATUCTUYECKUM IMOKA3aTelsiM MaJloi BEIOOPKHU
(cpemHeit mpoOBl) BO3MOXKHO TOUHEE 0XapaKTEPH30BATh BCIO COBOKYITHOCTh OOBEKTOB.

Bce Owomormdyeckue mpH3HAKU M3MEHSIOTCS B OINPEACICHHBIX Ipenesiax, B Macce
OJTHOPOJHBIX 0COOEH BCerJa WMEIOTCS WHAMBHIYATbHBIC DPAa3JIM4Ms B BEJIMYMHE, OKpacKe M
JPYTUX CBOMCTBAaX PAaCTCHHUN. JTO SBJICHHE HA3bIBACTCS BAPHLHPOBAHNEM HIMH3MEHYHBOCTHIO
- CBOWMCTBOM, XapaKTEPHBIM JIJIsl BCETO XHBOTO. B 3aBHCHMOCTH OT XapakTepa HCCIeIyeMOro
MpU3HAKA Pa3IMyaloT JBA TUIA BapbUPOBAHHS HM3MEHYMBOCTH: KOJMYECTBEHHASl - KOTOpas
MOXKET OBITh HM3MEpEHa, W KavecTBeHHasl, WJIH aTpUOYTHMBHASl - KOTOpas HE TOJIaeTCs
HU3MEpEHHUIO.

KoanyecTBeHHasiT H3MEHYHBOCTL - pasdimuusa  MCXKAY BapUaHTAMU BbIPAXKAIOTCA
KOJIMYCCTBCHHO! MaCCOﬁ, BBICOTOI;’I, YHUCJIOM 3€PCH, YUCIOM KOJIOCKOB, YpPOXae€M, TO CCTb
IIOKa3aTC/sIMHU, KOTOPBIC MOXKHO HCIIOCPCACTBCHHO U3MCPHUTHL HJIM COCUHHTATD. Paznmuuaror aBa
BHUJ1a KOJIMYESCTBECHHON N3MEHYHNBOCTH: NMPEPLIBUCTYIO WJIN TUCKPETHYIO U HENMMPEPBLIBHY1O.

[IpepbiBUCTast U3MEHUNUBOCTH - MIPU KOTOPOH pa3inyusi MEKAY BapHaHTaMU BbIPaXKaroTCs
LEIbIMU  OTBJICYEHHBIMU IM(PpPaMU: YUCIO IOYATKOB HA PACTEHUHU, YUCIO PACTEHUH Ha
KBaJpaTHOM METpPE U T.JI., MEXKJly KOTOPBIMHU HET U HE MOXKET OBbITh I1EPEXO/IOB.

HenpepriBHasi ©3MEHYMBOCTD - KOI'Zla 3HAYEHMsI IIPU3HAKOB BBIPAXKAIOTCS MEPAMHU MacCBhl,
o0beMa, JUIMHBI U T.JI., MKy KOTOPBIMUA MBICIIUMBI JTFOOBIE TTEPEXO/IbI.

KavecTBeHHOII M3MEHYMBOCTBIO Ha3bIBA€TCS BAPbUPOBAHUE, NPU KOTOPOM pA3IUYHUSL
MEX/1y BapHaHTaMU BBIPAKaIOTCS KAaYECTBEHHBIMH I10Ka3aTeNsiIMU, KOTOpPHIE HE MOJJIA0TCs
HEMOCPEACTBEHHOMY H3MEPEHUI0 M YYMTHIBAIOTCA [0 HAJIMYUI0O HX Yy WICHOB JaHHOU
coBOKynHocTH. Hanpumep, B NomyisiusX pacTEHUH MOKHO IOJCYMTATH YUCIIO YK3EMILIPOB C
pa3Hol OKpacKo# LBET-KOB - 0€JI0i, po30BOM, roy0ooi U T.11.

JleneHue NprU3HAKOB Ha KAYECTBEHHBIE M KOJIMUYECTBEHHBIE YCIOBHO, XOTS U HEOOXOIUMO C
TOYKM 3peHuss OuUOMETpUU: B KaXKIOM KadyecTBE MOXKHO OOHApYXHUTb MHOXKECTBO
KOJMYECTBEHHBIX TIpajalliii, HampuUMep B OKpACKe JIMCThEB U IBETKOB (1O KOJMYECTBY
COJIEp’KaIllerocsi B HUX IIUIMEHTa), PaBHO KAaK W COBOKYIHOCTh YHCIJIOBBIX 3HAY€HUI
KOJIMYECTBEHHBIX MPU3HAKOB MOXHO TMOAPA3/EINTh Ha KA4eCTBEHHO 00OCOOJIEHHBIE I'PYIIIHI.
Ecnu nmpusHak npuHHMMAaeT [Ba B3aWMOMCKIIOYAIOIIMX JPYr Jpyra 3HAYEHUS: OCTUCTBIA -
0€30CTbhIi, OMYIIEHHBIN - HEOMYIIEHHBIN, TO U3MEHYMBOCTb HAa3bIBAETCS aJIbTEPHATUBHOM.

W3mepsist BBICOTY paCTEHM, TOJACYUTHIBAS YHCIIO 3€PEH WIMYHUCIIO KOJIOCKOB B KOJIOCE - BO
BCEX MOAOOHBIX CIy4asx BeIMYMHA KaXJOro IpHU3HaKa OyJeT KojiebaTbCsi B HEKOTOPBIX
IPaHMIIAX OT OJHOM eIMHUIIBI HAOMIOIEHUH K Ipyroi. ITH KonebaHusl BEIMYUHBI OJJHOTO M TOTO
’Ke Tpu3HaKka, HaOmonaemple B OOIIed Macce €ro YHCIOBBIX 3HAUYEHUI Ha3bIBAIOTCA
BapHalUsIMH, a OTJEJIbHbIE YHUCJIOBbIE 3HAYEHMs] BapbUPYIOLIETO IMpPHU3HAKAa HAa3bIBAIOT
BapuanTtamu (ot sar. Variant - usmensiomuiics). Bapuanta, no tepmunonorun P. ®umiepa -
nata, o0o3HavaeTcsi OyKBOM X.

Uucno 9IK3eMIUIpOB  BapUallMOHHOTO  psAa, HWMEIOLIUMX OAMHAKOBYKO BapHaHry,
Ha3bpIBaeTcs yacToTo - f. Hampumep, cpeau 10 kosnocheB B Tpex Obu10 10 33 3epHa - yacrora 3,
B JIBYX - 10 353€epeH - yacrora 2.

CymMa Bcex 4acToT paBHa 00bEMY BBHIOOPKH, T.€. UUCIY WICHOB psiga —N =) f.



18 19 16 17

20 18 19 19

19 17 18 17 Yucno uneHos psiia — 40

17 18 18 15 N3MeHunBOCTh — IpEpBIBUCTAS
6 17 17 17 Bapuaruu ot 15 no 20

18 17 18 15 Kaxnas mudpa - Bapuanta

17 18 20 17

15 17 19 16

16 15 16 17

17 18 18 18

CocrapiisieM TaOIUIly TPEPHIBHOTO BapbHPOBAHUS, B KOTOPYIO 3alMChIBACM 3HAYCHHE
BApUAHT U METOJIOM «IITPUXOBY» WJIU «KOHBEPTUKOB)» OTMEUAEM YHCIO KOJOCKOB, MMEIOIIHNX
OJINHAKOBYIO BapUAHTY.

Crnoco0 «uTpuxoB». B BapralluOHHOM  psiy 3a4€pPKUBAIOT MEPBYIO JaTy U 3aHOCST €€ B
COOTBETCTBYIOIIYIO CTPOUKY (Tpymiy) pabodeil TabiuIbl, OTMeYas BEPTUKAIBHOU 4epTOil.
3areM 3a4epKHUBAIOT BTOPYIO JaTy U TaKXKe MEpPeHOCAT B Tabuuily. B kaxaoMm kiacce deTbipe
JAThl OTMEYAIOT BEPTUKAJILHBIMU YEPTOYKAMH, & TISITYIO - B BUJIE AUArOHAJIH.

Bapuanra, x Yn 1o KOIOCKOB Yacrora
13 .. Il !
16 [. ! s
7 X .. el 1
s | K Wowo | w
19 ] W 5
20 : | 2

Crioco6 «xoHBepTHUKOBY. [lepBbie YeThipe naThl KakI0W BapHaHTHl N300paKAIOT TOUKAMHU
Mo yriaM KBajpaTa; CJIEeAyIoIIue 4YeTbipe AaThl (5-8) oTMeuaroT B BHJE CTOPOH KBajapara,
COCMHSAIONINX paHee HaHeceHHbIe Toukd, a 9 u 10 mater — B Buie nuaronaneit. Kaxmprii qecsatokx
OTMEYAIOT B BHJIE KOHBEPTHKA.

Cymma Bcex yactoT ) f paBHa oObemy BbIOOpkH. B Hamem ciywae ) f = 40 - ymcny
KOJIOCHEB SPOBOM MIIIEHHUIIBI.

[Tocne onpeneneHus YacTOTHl MOJYyYaeTcss KOPOTKHM JIETKO  0003pUMBIA  psif,
MO3BOJISIIOMIMN CYIUTh O XapaKTepe W3MEHYMBOCTH HM3y4aeMOro MpH3HaKa. Tak, B Hamiem
nmpuMepe HamOoJee YacTO BCTPEUYAIOTCS KOJIOChS ¢ umcioM kojockoB 17 m 18. Komoces ¢
OonbIIMM YHCIIOM KoJiockoB (19-20), a Taxke ¢ MeHbluM (15-16) BcTpeyaroTcsi 3HAYUTEITLHO
pexe.

M3 maTeMaTH4ecKOi CTAaTHUCTUKM H3BECTHO, YTO BAPHALIMOHHBIE PAIBI JAIOT HArJIsIHOE
NpEJCTaBICHUE O TOM, KaK BapbUpyeT TOT MM WHOM KOJIMYeCTBEHHbIH mnpu3Hak. Ho 3toro
HE/JIOCTaTOYHO JUI TOYHOM XapaKTePUCTUKU CTATHCTUYECKOH COBOKYIHOCTH, IOCKOJBKY



coJiep’KaT MHOTO JieTaylel, OXBAaTUTh KOTOpbIe 0€3 MPUMEHEHHUs CBOJHBIX WM 0000IIAOLINX
KOJIMYECTBEHHBIX IIOKa3aTelell BecbMa TpyaHO. KoiaumdecTBeHHblE MOKa3aTeld, KOTOpBIE
JIOTHYECKH M TEOPETUYECKH OOOCHOBAaHBI M TO3BOJIAIOT CYIUTh O KAa4eCTBEHHOM CBOEOOpasuu
BapbUPYIOUIMX OOBEKTOB M CpPaBHUBAaTh HMX MEXIy COOOW, HAa3bIBAIOTCA CTATUCTHUYCCKUMHU
XapaKTepUCTHKAMHU, Han0oJIee BaXXHBIMHU U3 KOTOPBIX SIBIISIIOTCS CPEAHHUE BETMYUHBI U MTOKA3aTeIH
BAapUALIUU IIPU3HAKOB.

B oTinune OT MHAMBHIYalbHBIX YUCIOBBIX XapaKTEPUCTHUK, CPEIHUE BEITMYHUHBI 00JIa/1at0T
00JbIIel YCTOWYMBOCTHIO, CIIOCOOHOCTBIO XapaKTepU30BaTh IPYIIY OJHOPOJHBIX €IUHULl OJHUM
(cpeauum) yucinom. M xota cpeanue aOCTparupyroT HAaC OT KOHKPETHBIX BeEIllIel, OHH BIOJHE
MOHATHBI U OLyTUMBI. CpeHss BbICOTA, CPEHSISI MAacca, CPEIHASL yPOKalHOCTb - BCE 3T IIOHATHS
aOCTpakTHBIE O KOHKPETHBIX BEIIECTBAX. 3HAUEHHE CPEJAHUX 3aKII0YaeTCsl B HX CBOWCTBE
aKKyMYJIMPOBAaTh WJIM ypPaBHOBEIIMBATH BCE MHIAUBUAYAIbHbIE OTKIOHEHUS, B PE3YyJIbTaTE UYEro
MposABIIsAETCS TO, HauboJiee YCTOMYMBOE W THUIIMYHOE, YTO XapaKTEpPU3yeT KaueCTBEHHOE
CBOEOOpa3ue IrpyminoBoOro 00bEeKTa, MO3BOJISIET OTIMYATHETO OT IPYTHX BaphbUPYIOMINX 00BEKTOB.

Bribopounsie cpenHue, T.e. BETUYMHBI, XapaKTEPU3YIOIINE COBOKYITHOCTh BBIOOPOUYHBIX
JTAHHBIX, IPUHATO 0003HAYATh TEMU K€ OyKBaMM, KAKMMH 0003HAY€HBbI BapHaHTHI (aThl), C TOU
JUIIb pa3HULIEH, 4TO HaJl OykBOM craBUTCS depTa. Tak, eciu mpu3HaK 0003HAYuTh depe3 X, TO
€ro YKCJIOBbIC 3HAYEHHS - X, a CpeqHss apudmeruyeckas - ¥ .

W3 cpennux BenuunH HanboJiee YacTo UCIOIb3yeTCs CpeAHsisi apudMeTHYecKas ¥ - OJIHa
13 OCHOBHBIX XapaKTEPUCTHK

BapHallMOHHOIO psija, SBJISIOLIASACS LIEHTPOM paclpeiesieHusl, BOKPYT KOTOPOro IpyHIUPYHOTCS
BCE BapUaHTBHl CTAaTHUCTUYECKOW coBOKymHocTU. Ecnm cymmy Bapuant (x1+ x2 + x3 + x4)
0003Ha4YMTh uepe3 Y X, a YMCII0 BCEX BApUAHTOB Yepe3 n, To popmysa AJis ONpeaesieHus MpoCcToi
cpeaHeit apupmMeTHYecKoi MPUMET CIEIYIOUINA BU:

_ 22X
t- —

n
OcHOBHOE CBOWMCTBO cpeAHell apupMeTHdecKoil 3akilo4yaeTcs B PaBEHCTBE BCeX
MOJIOKUTEIBHBIX M BCEX OTPHUIIATENBHBIX OTKJIOHEHHH OT HeE, T.e. CyMMa IIEHTPAIbHBIX
OTKJIOHEHHI BCEX OTAEJIBHBIX BAPUAHTOB U N paBHA HYJIIO:
2(X-)=(X1- %)+ (X2- %)+ (Xn- %) =0 Ecm ¥ (X-%)
OKa3bIBACTCS HE PABHOM HYIIIO, 3HAYHT, JOMYIIEHA ONTHOKA B BEIUUCICHUSX.

Takum oOpa3oM, cpeaHsisi apudMeTHUecKas SBISETCS OCHOBHOW CTATUCTHUECKOMN
XapaKTePUCTUKOW BApUAIIMOHHOTO PsJia, BCE OCTANbHbBIE JHIIb OOBSICHSIOT €€, HO B TOXKE BpeMs
OHa OMpEAEIAET TOJIbKO CPEIHEE YNCIOBOE 3HAUCHUE, a XapaKTEp BapbUPOBAHUS YHCEIl OCTAETCS
HEU3BECTHEIM.

[Tokazarenb, XapakTEpU3yIOIIMH BapbUpPOBaHUE MPU3HAKA — pa3Max BapHallUM, KOTOPBIA
ONPEACIISIETCS MO PA3HOCTH MAKCUMAJIBHOW M MUHUMAJIbHOM BapyUaHT JaHHOW COBOKYITHOCTH:

R = Xmax - Xmin

Hampumep, ogun mpusHak BapbupyeT oT 4 10 16 enuHuI, aapyroi B mpeaenax ot 3 go 18
Tex ke eauHul. Pasmax Bapuaiuu nepsoro npusHaka R1= 16 - 4 = 12, a Broporo R2=18 - 3 =
15. CrnieroBarensHoO, BTOPOI IPU3HAK BAPHUPYET CUITBHEE, YEM IEP- BBINA.

Pa3max Bapuanuu - KOHKpETHBIM U MIPOCTOM MOKa3aTeslb BapHalllii, HO OH CIIOCOOEH CHIIBHO
MEHSTHCS TIPHU MMOBTOPHBIX BHIOOPKAX M3 OJHOW WM TOM )K€ T€HEPAIbHON COBOKYITHOCTH, T.€. OH HE
SIBJISIETCSI  XapaKTEepHBIM IOKa3aTeleM BapbUpoBaHUs. boyiee TMOMHO BapUALMOHHBIA psij
XapakTEepU3yeT CPpeAHUN KBaapaT OTKJIOHEHUHN BApUAHT JTaHHONW COBOKYIHOCTHU OT UX BEIMYMHBI -



TOKa3aTeNlb Ha3bIBaeMbIil nucrepcueit (ot nat. dispersion - paccesiHue) KOTOPYIO OTMPEIESIOT 10
bopmyie

2= X_%)°
n-1'

rze: ), - 3HaK CyMMHUpPOBaHUS OTKJIIOHEHUH BapuaHTa X OT MX cpell- Hel # ; n - oOlee 4ucio
HaOIIOACHNH HITH 00bEM BBIOOPKH.

Bennuuna n - 1 - grcno ¢cBoO0AHO BapbUPYIOMIUX €AHMHULL UJIEMEHTOB B COCTaBE YHUCICHHO
OTpaHUYEHHON COBOKYITHOCTH - Ha3bIBACTCS YMCJIOM CTeneHel ¢B000AbI 1 0003HauaeTcss OyKBOM
V.

Hapsny ¢ nucnepcued, BaKHEHIIEH XapaKTEpUCTUKOW BapualMU CIIYXKUT CpeaHee
KBaJ[paTHYecKoe OTKJIOHEHHeE - S, IPEICTABIISIONIee KOPEHb KBaAPATHBIN M3 TUCTICPCHH:

S= x/S_Zz\/Z—(X _;)Z .
n-1

OTa BeIMYMHA HAa3bIBACTCS TaKXKe CTAaHAAPTHBIM OTKJIOHCHHEM (OT gar. standard

deviation), BbIpakaeTcs B TeX € EAMHULAX, YTO M BAPUAHTHI COBOKYIHOCTH, M YaCTO
OKa3bIBaeTcsl Ooliee yA00HOW XapaKTepUCTUKOW BapbHUPOBAHUS, YeM JMUCIEPCHs, pa3- MEPHOCTh
KOTOPOW paBHA KBaApaTy Pa3MEpPHOCTH M3y4aeMOrOIIPU3HAKA.

Hucniepcus 1 cpeiHee KBAPAaTUUECKOE OTKJIOHEHHE - BEJIMYUHBI A0COJIIOTHBIC, BEIPAYKaEMbIe
B TE€X JX€ EIWHHUIAX, YTO U XapaKTepu3yeMbli MMM mnpuszHak. [losTomy, Korga BO3HHMKAET
HEO0OXOJIMMOCTh CpPaBHUBATh W3MEHYMBOCTH IMPU3HAKOB, BBIPAKCHHBIX PAa3HBIMU CIMHHUIIAMU -
BBICOTBHI M MAacCChl, TUIOIIAb JUCTHEB M CO- IEP)KAHHE B HUX a30Ta - MPUXOJUTCS TMOJIH30BATHCSA
OTHOCUTENIbHBIMU TIOKa3aTeIsIMU BapHallid, OJHMM U3 KOTOpPBIX SBIAETCS KO- 3¢ Puument

BapuauuM - V, TpeACTaBIAIOIIMNA TPOLEHTHOE OTHOLICHHE CPEIHEro KBaJpaTH4ecKoro
OTKJIOHEHUS K cpesiHell apupMeTndecKoil:
S
VvV =—-100
X

Kospduurent Bapuanum sBIsSETCS OTHOCUTEIbHBIM IIOKa3aTeleM H3MEHYMBOCTH.
Vcnonb3oBaHue €ro MMEET CMBICT MPU M3YYEHUH Bapualuy MPU3HAKA, TPUHUMAIONIETO TOJIBKO
MOJIOKU-TEIbHBIE 3HAUCHMSL.

V3MeHYMBOCTh MPHUHSITO CUNTATh HE3HAYMTENBbHOU, eciiu V He mpesbimaer 10%, cpennei,
eciu V Boime 10%, Ho Menee 20%,n 3HaUUTENBHOM, ecin ko3 duinent Bapuaruu 6oaee 20%.

JUis  XapakTepUCTUKM CTENEeHU BBIPABHEHHOCTH MaTepuajga MHOTJa LelIecoo0pa3Ho
WCIOJIb30BATh BEIMUMHY, JOMOIHSIONIYI03HaYeHne K03 duuuenta Bapuanuu 1o 100.

OTOT TOKa3aTedb Ha3blBalOT KOIP(PUIUUEHTOM BbIPABHEHHOCTHM U ONPEACISAIOT 10
paBEHCTBY

B=100-V.

Cpennue apupmMeTndeckne UMEIOT OMIHOKH, KOTOPbIE BOSHUKAIOT B PE3yIbTaTe HEMOTHON
MIPEJICTABUTEIIEHOCTH BBHIOOPKH. DJTH OIIMOKH CBOWCTBEHHBI TOJBKO BBHIOOPOYHOMY METOMY
WCCIICIOBAHMSI M CBSI3aHBI C TIEPEHECEHHEM PE3yIbTaTOB, TOJYYEHHBIX MPH U3yYCHUN BBHIOOPKH,
Ha BCIO T€HEPAIBbHYIO COBOKYMHOCTh. OIHOKa BLIOOPOUHOi cpeanei niy omuOKa BLIOOPKH
S % - saBJasIeTCH Mepoii OTKJIOHEHHsI BEIOOPOYHOM CPEeNHEN % OT cpeaHel Beel (TeHepaabHOM)
COBOKYITHOCTH M.

Omuoka BbIOOPOYHO cpeHel MpsMO MPONnopIHOHaTIbHA BBIOOPOYHOMY CTaHJIAPTHOMY



OTKJIOHCHHIO S M 00paTHO MPOMOPIMOHATBFHA KOPHIO KBaIpaTHOMY M3 UMCJia U3MEPEHUH A, T.€.
S S2

Sy=—_=_ |/
Vn n

Ommodku BBIOOPKM BBIPAKAIOT B TEX K€ €IMHULIAX U3MEPEHMS, YTO U BApbUPYIOMIMH

IIPU3HAK U IPUIUCHIBAIOT K COOTBETCTBYIOIIUM CPEIHUM CO 3HAKOM =, T.€.
XES% -

OuOKa BBHIOOPKH, BBIPQKCHHAsE B MPOIEHTaX - OTHOCHTEIbHAsl OIUMOKA BLIOOPOYHOIH
cpeaneii S ¢ % - 5TO OTHOLIEHUE OMUOKH BHIOOPOYHON CPEIHEH K COOTBETCTBYIOIIEH CpeIHEi
apu(METHYECKON, BBIPAKEHHOE B MTPOIICHTAX

s
Sx %= — -100
X

YeM MeHbIIIEe OTHOCHTEIbHASI OLIIMOKA, TEM BBIIIE TOYHOCTH CPETHEH apuPMETUIECKOM.
TouHoCTh MpUHATO cuuTaTh BhIcOKOM Iipu S [ % < 3%, cpenneii - mpu S [J % = 3-6% u Hu3KOU

-npu S [ % = 6-7%. Eciu 3Ha4eHHs] OTHOCUTENBHBIX OIIUOOK IO- JIEBBIX OIBITOB
BBIPA)KAETCSI JIECATHIMH M COTBIMH JIOJIIMH TIPOIIEHTOB, TO CJEIyeT TOBOPUTH, JIMOO O
MOTPEUIHOCTH B pacyeTax Ju00 0 HeAOOPOCOBECTHOCTH MCCIIEIOBAHMUS.

@opmysabl A7 BBIYMCIEHUS  CTAaTUCTUYECKMX  XapaKTEpUCTUK  BBIOOpKM  IIpU
KOJIMYECTBEHHOW M3MEHUYMBOCTH IMPHU3HAKA MpeAcTaBieHsl B Tabnune 1.1: rae: X-o0o3HaueHue
OTJICNbHBIX 3HAUEHUH MPU3HAKA B BBIOOPKAX:

Tabmuma 1.1Dopmynbl 1715 BEIYUCICHUS CTATUCTUYECKUX XapaKTEPUCTUK BHIOOPKH
IIPU KOJIMYECTBEHHOW N3MEHYUBOCTU

TTokasarenn dopmyia
_2X
Cpenusis apudpmeTnuecKast L=
2
Jlucriepeus §= %(E(T_%)-
CrannapTHOE OTKIIOHEHHE S=§?
V=5 100
Kosddument Bapuarum .
2
Oumbka cpeanei Sy= 3. S—n
n
. S %= 3% 459
OrHOCUTeNbHAs OIIMOKA CpeTHeH y
JIOCTOBEPHBIN MHTEPBAJ IS CPEIHETO LK
3HAYCHHS
n-1
Crenenb cBOOOIBI




Anzopumm evinoiHeHus padomol:

B mone ceBoobopoTa BhIpanwBam kaprodens. [lepen ero yoopkoi B3sUIH IIECTh MPOO KITyOHEH.
Mecro B3siTusI P00 B M0JI€ YCTAHOBUITUIIO XKpeOuto. B kax10M MecTe BHIKOTIANH I10 MSITh KYCTOB IOJIPS/T B
ol HOM psiny. ToBapHble KIyOHHM B3BECHJIM U MOJCUUTAIM CPEIHIOI Maccy TOBapHBIX KITyOHEH ¢
oJHOro KycTta. Macca ToBapHbIX KiTyOHeikapToders coctaBmia (kr): 5,2; 6,0; 10,0; 9,5; 8,7; 5,0.

1. TTocunTaem cpeiHIO apruPMETHYECKYIO U CyMMY KBaJIpaTOB OTKJIOHEHHIA

Tabmumma 1.2

OTKJIOHEHUSI U KBaJIpaThl OTKJIOHEHUHN

X X- % X- %)

52 -2,2 4,84

6,0 -1,4 1,96

10,0 2,6 6,76

9,5 2,1 4,41

8,7 1,3 1,69

50 -2,4 5,76

YX=44,4 YX- =0 Y(X- % )*=2542
¥ :& = ﬂ =74
n 6

YUCIIACM CTAaTUCTHYCCKUC XaPAKTCPUCTUKU U YKA’KEM MMCHOBAHUC KaXXJI0M

Iloka3arens dopmyna
(X —%)” 25,42
JHucnepcus 2= = =508
n-1 6-1

CTaHI[apTHOC OTKJIOHCHHEC

S=.5% =/508=2,25

- S - 2,25 -
KoaddurmenT Bapuarmm \4 —r- 100 = —’—7 4 -100=30,4
Ommbka cpeaneit Sy = 773:: F = 9,08 — 0,92
n n 6

OtHocuTenpHas ommoKa cpeaHe

Sx %= St 100 = %2;100 =124

X

JlocToBepHBIit UHTEpBAI JUIs
CpEJTHEro 3HAUCHUsI

5 ts ¢ =7,4+2,57-0,92=7,4+2,36

Crenenb cBOOOIBI

n-1=6-1=5

BbIBOABI.

1. Cpennsist apudmMeTnueckas Macchl KITyOHel kapToders ¢ kycTa 7,4 Kr

2. Koappurment Bapuanuu (V) 30,4 cBUAETENBCTBYET O 3HAUUTENBHOM BapHallK JAHHOTO
TOKa3aTess

3. 3HaveHHe OTHOCHUTENHHOM ormOKn 12,4 % yka3pIBaeT Ha TO,YTO CPEHSS aprhMETHIECKAs
BBIYMCIICHA C HU3KOW TOYHOCTBIO.

Bonpocs! 1J1s1 caMONIpoBepKH 3HAHMIA:

1. Bunbl uaMeH4UBOCTH?

2. CraTHcTHYECKHE XapaKTEPUCTUKHU KOJIMYECTBEHHOW M3MEHYHMBOCTU?

3. Crocob omnpeneneHus CyMM KBaJIpaToOB OTKIOHEHUN?

4. Yrto Takoe BapHALMOHHBINA PsiJl, BApUAHTa, YacTOTa, BapHalus, 00beM BBIOOPKHU?



3anarue 2
'pynnupoBKa u cTaTHCTHYECKasi 00pPad0TKA JAHHBIXIPH KOJIHYeCTBEHHOM
H3MEHYUBOCTH

ean 3anaTUA:

Hayuuthcs rpynnupoBath JaHHBIE BAPUAIIMOHHOTO Psijia

3aganue:

1. Onpenenuth CTATUCTHYECKHUE MTOKa3aTesd Bapuauontoro psaa (Ipunoxenne 1)

2. N300pa3uth BapuaIliMoOHHBIN psif rpauecku B BUJIE TUCTOTPAMMBI WK rpaduka

3. Cnenatb BBIBOJIBI HA OCHOBAaHUH MOJTYYCHHBIX JaHHBIX.

BBoannie mosicueHus

HaGmrogenuss Haj  OMOJOTMYECKHMMH  OOBEKTaMH  IIPOBOJSATCS OJHOBPEMEHHO 10
HECKOJIBKUM TPHU3HAKAM, YTO MO3BOJIIET COOpaTh Hamboyiee TOJTHBIC CBEICHUS O BIHSHHUH
(hakTOpOB Ha POCT W PA3BUTHE PACTUTEIBHBIX OpraHu3MoB. OOMUPHBIA MUPPOBONH MaTepuas
HYyXJaeTcst B 00paboTke, KOTopasi HAYMHACTCS ¢ YHOPSAOYCHHSI COOPAHHBIX TaHHBIX (COOIOIas
MPaBUJII0O KAa4€CTBEHHOW OJIHOPOJHOCTH MaTepHalia), CUCTEMAaTHU3aIlMi BBIPAKEHHBIX HHPpaMu
(bakToB, ¢ TeM, 4TO OBI U3BJICYh 3AKIIOYCHHYIO B HUX MH(popmanuto. [Iporecc cucremMarnsanuu
WIH YHOPSIOYEHHS TEPBUYHBIX OMOMETPUYECKUX JaHHBIX B IENSAX U3BJICUCHUS 3aKIIOYCHHOH B
HUX HHPOpPMAINH, O0OHAPYKEHUS 3aKOHOMEPHOCTH, KOTOPOU CIEAYET M3y4aeMoe SIBJICHUE WIIH
MIPOLIECC, Ha3bIBACTCS TPYMITUPOBKOM.

['pynmmupoBka — 3T0 HE MPOCTO TEXHUYCSCKUH TpPHEM, a TIIyOOKO OCMBICIICHHOE JICHCTBUE,
HampaBJIEHHOE Ha MOJyueHUE MPaBIUBON U MONHON uHbopManuu 00 H3ydyaeMOM OOBEKTeE.
Hau6onee mpuemiieMoit (opMoii TPYIITUPOBKHU SBISIOTCS CTaTUCTUICCKHE TAOIUIIBI, B KOTOPBIX
MPUBOJIATCS OOIME UTOTU — B BUJIE CYMM IIPH YCPEAHEHHBIX MOKA3aTeNsIX, UM B MPOIEHTAaX OT
YHCIIEHHOCTH BapHAHT B TPYIINAX ¥ BO BCEH TPYIIIUPOBKE B IIEJIOM, a TaK e rpaduku.

Anzopumm evinonnenus padomel:

PaccmoTpum nmopsiiok rpynnmupoBKH Ha KOHKpeTHOM npumepe. B3suin 50 konockeB sipoBoit
mmeHuIbl Amypcekast 1495, mamepwu ux pmany (8 em): 5,8; 7,3; 10,1, 5,6; 7,2; 6,9; 7,2; 5,5; 9,6;
4,2,6,7,6,7,6,8;7,1;7,4,7,2;7,3; 6,0; 5,6; 7,8; 10,5; 8,5; 4,9; 4,8;
7,5;6,8;5,2; 8,1; 8,8, 8,9; 85, 9,2; 7,7, 6,8; 9,7, 9,1; 5,5, 4,9; 8,1,
8,5;6,4;6,9;6,5;6,1,6,9; 7,5, 7,8; 9,2; 7,5; 4,4.

B Takom Buzme psan wusMmepenuit obobemMom Nn=50 wmano mnpucnocobieH, dYTro Obl
XapaKTepu30BaTh KOJOCHS MIIEHUIBI MO JUIMHE. [pynmupoBKa OCYIIECTBISETCS B TaKOM
MOCIIE0BATEIHHOCTH:

1. Ompezensem uncno rpynm mno dopmyne k =+/n =
V50 =7

Kak mpasuio, npu n=40-60 6epyt 6-8 rpynm;n=60-100 6epyt 7-10 rpynm;

n>100 Gepyt 8-15 rpymm.

2. BBIUUCISIOT HHTEPBAJIBI TPYI 10 hopmyIe:

3. BBIIENSAIOT TPYIIBI COMIACHO WHTEPBAJIy TPYIINBI 1, BBIUUCISAIOT CpPEIHEE 3HAUCHUEC
TPYIII ¥ JPyTHE MOKA3aTeIu BAPUAIIMOHHOTO PsIJIa, 3aMChIBast Pe3yIbTaThl B TAOIUILY.

Tabnuna 2.1. Pabouas Tabnuua g 06paboTKH BapHallMOHHOTO psijia

Cpennee | OTKJ10-

['pynmsL, cm SHAueHMe, ¥ cToTa, f HOHISX-A £ (X-A) (X-A)? £ (X-AY:
4,2-5,0 4,6 5 -2,7 -13,5 7,29 36,45
5,1-5,9 55 6 -1,8 -10,8 3,24 19,44
6,0-6,8 6,4 9 -0,9 -8,1 0,81 7,29
6,9-7,7 7,3 15 0 0 0 0
7,8-8,6 8,2 6 0,9 54 0,81 4,86
8,7-9,5 9,1 5 18 9 3,24 16,20
9,6-10,4 10 4 2,7 10,8 7,29 29,16

2_
S f=n=50 S (X-A)=T7.2 L/(X- AY=113,40




[TepBas rpymna HauMHACTCS HAMMEHBIIIUM 3HAYSCHHEM BapUAITMOHHOTO psijia — Xmin-4,2.
Jns  omnpeneneHWss BEPXHEH TpaHULBl TPYyNIbl K 3HAYEHUIO HWKHEW TpaHULbI
prOaBIsETCS BETMYUHA KJIIACCOBOTO MHTEpPBaIa

- 1, yMEHbIIIEHHAsl Ha €IMHUILY B COPa3MEPHOCTH (€CJIM YKciIa BApUAIMOHHOTO psia LeNble — TO
1, ¢ necateimu gossimu — 0,1, ¢ coteimu — 0,01 u T.11.)

Xmax — Xmin
(1+3.32)logn

r71e Xmax — MAKCUMAJIbHOE 3HAYCHUE BAPUAHTHI; X min — MUHIMAaJIbHOE 3HAYCHNUE BapUaHTHI; log n
— JIECSITUYHBIN JoraprdM o0IIero yncia BapuaHT JaHHOH COBOKYITHOCTH.
10.5—-4.2

~(1+332)log50 = 0.9

i

4,2+(i-1)=4,2+(0,9-0,1)=4,2+0,8=5,0

[ onpenenenyss HUKHEN TPpaHULBI CIIEYIOLIEN IPYIIIbI K3HAYEHUIO BEPXHEH I'PaHULIbI
MPEIbIIYIIEH TPYIITBI MPUOABISIFOT €AUHUILY B copasmepHocTr — 5,0+0,1=5,1

Bce 3HaueHus BapualMOHHOrO psifa OOJblle BEPXHEW IpaHULbl MOCIEIHEH TpYIIIbI
OTHOCST K IOCIIEAHEN TPYIIIe

[Tocne rpynmupoBKH MONTy4aeTcs KOPOTKUM, JIETKO OOO3pUMBIN BapUAIMOHHBIN pPsi,
MO3BOJIAIOIIMN CYIUTh O XapakTepe W3MEHYMBOCTU JJIMHBI KOJOCheB. Tak, Hauboiee 4acTo
BCTPEUAIOTCAKOIOCHA iMHOou 6,0 10 7,7 cMm.

Beruucnsior cpennee 3HadeHUE TPYINN, OJHO M3 KOTOPBIX OepeTrcs 3a MpPOM3BOJIBHOE
Hayayo (A). Kak npaBuiio, 3To cpeiHee 3HAUCHHUE IPYIIBI ¢ HAaMOOJIbIIeH yacToToi. B Hamem
npumepe 31o7,3.

JlanbHele pacueTsl BeayT Mo Gopmyse:

— MPOU3BOJILHBI MOMEHT MEPBON CTEICHH

b=Y f(X-A)n=-7,2/50=-0,1

— cpeaHsis apupMeTuIecKas
£ =A+b=7,3+(-0,1)=7,2
— KOPPEKTUP YOI (paKTOp

LfX-A))? =722

C= - ==y = 1,04

IIpu onpenenenuu aucrepcuyd HEOOXOAMMO BBOJAWTH IO- MPABKY HA MPOU3BOJIBHYIO BEIHMUUHY
A, BbIYUTBIBAsA M3 CYMMbI IIPOU3BCACHUA YaCTOT Ha KBajapar OTKJIOHEHUH — BCJIIMYUHY
Koppektupytomero ¢akropa C:

, Yf(X-AY-C 1134-1,04
B n-1 49
— CTaHAApPTHOC OTKJIOHCHHUC

S=+/S2 = /2,29 =151cu
— k03¢ UIHMEHT BapHalllH

V=_ x100=
% 7,2

— onrOKa BEIOOPOYHOH cpeHer

S% = %=\}3§1 = 0,213cMm

OTHOCHUTEJIbHAS ONTHOKA CPETHETO apUPMETHICCKOTO

S

=2,29,

)

X 100 = 20,9%




Sy 213
S % =—"%x100= —Xx100=295%
% ¥ 7,2

I[HSI HarjsiIHOr0  BBIPAKCHHA 3aKOHOMCPHOCTH BapbUpPOBAaHHMA TOIO HWJIHM HHOI'O
KOJMYCCTBCHHOI'O IMTPHU3HAKa BApHUAIIMOHHBIC PAbL I/1306pa)KaIOT B BUJIC TCOMCTPHUICCKUX (1)I/Il"yp B
CUCTEME MTPAMOYT'OJIBHBIX KOOPpAWHAT, CTPOAT Fpa(bI/IKI/I U TUCTOIrpaMMBbI.

BriBoabI:

1. Cpennsis apudmMeTHdeckas JIMHBI Kooca 7,2 CM.

2. Koapdunuent Bapmanmu (V) 20,9 cBuAeTeNbCTBYET O 3HAYUTENBHON BapHallUM IMHBI
KOJI0Ca.

3. 3HayeHne OTHOCHUTEIBbHOM omubOku 2,95 % yka3plBaeT Ha TO, YTO CpeAHss apupMeTHdecKas
BBIUHCJIEHA C YIOBJIETBOPH- TEIbHOI TOUHOCTHIO.

4. Ha rpaduke KpuBas BapHAIlMOHHOTO psijia UMEET OJHY BEPIIUHY, YTO CBUAETEILCTBYET 00
OJHOPOAHOCTH BBIOOPKHU.

Bomnpocel 111 CaMOKOHTPOJISAA 3HAHMIA:
1. Bugasl uamMenunBocTH. [1opsAa0K rpynmupoBKy.
2. IlnarupoBanre oObeMa BEIOOPKH TPH KOTMYECTBEHHOMHM3MEHUINBOCTH.



3ansarue 3
OnpeesieHHe XapaKkTepa TEPPUTOPUAIBLHOTO BAPbUPOBAHUS
IJIOIOPOIHS MOYB 3eMeJIbHBIX YYaCTKOB

Henb: HayunThest onpenensiTs XapakTep TEPPUTOPHUATBHOTO BapbUPOBAHUS TIOIOPOANS TOYBBI

3agaumn:
1.0npenenuTh CTENeHb BApbUPOBAHUS IIOIOPOIUS TTOYBBIHA ONBITHOM yuacTke ([Ipunoxenue 2).
2.0mpenienutTh BUJ BapbUPOBAHUS IUIOJOPOAHS TOYBHI HAOIBITHOM Y4acTKe.

BBoaHbIE MOSICHEHUA:

CTpyKTypa MOJIEBOr0 SKCIIEPUMEHTA, €r0 OCHOBHBIC 3JIEMEHTHI (IIOBTOPHOCTH OITBITA, pa3MEIlCHHE
BapHaHTOB, TIOBTOPCHUII, OpUCHTAIMS JIENTHOK HA MECTHOCTH) B 3HAYUTEIHLHON CTENCHU OIpeelNseTcs
3aKOHOMEPHOCTSIMU TEPPUTOPHAILHOTO BapbUPOBAHUS MIOYBSHHOTO 10 0poaus. Ha mro0oM 3emMenbHOM
YYacTKe TEPPUTOPHATIbHASI U3MEHUYMBOCTH MMOYBEHHOTO ILJIOJOPOIUS TPOSBISCTCS B BUJC CIYYalHOTO H
3aKOHOMEPHOTO (CHCTeMa-THYECKOT0) BapbupoBaHus. OCOOEHHOCTH B M3BMEHUYHNBOCTH IIJIOIOPOIHS TTOYBBI
3€MCJIbHBIX YYaCTKOB, HAa KOTOPBIX IUNIAHUPYETCS 3a-KJIaaKa OIBbITOB, JIYUIIC BCEro M3YyYUTh HAa OCHOBaHUU
PEKOCHOCYUPOBOYHBIX (PA36€0bI8AMENbHbIX) TIOCEBOB C MOCICAYIOUIMM OpPOOHbIM YY4emom YpoKas
OJIMHAKOBBIMHU JICJSIHKaMHU. Pe3ynbraThl APOOHOr0 ydeTa HMCHOJB3YIOTCS JUIS OMPEICNICHHS CTCICHU H
BHUJIa BapUAIlMK [TOYBESHHOTO IIOJOPOANS, JaHHBIC APOOHOTO ydeTa B MOCICIYIONEeM HEOOXOMUMBI IS
IJIaHUPOBAHUA OCHOBHBIX 3JICMCHTOB METOJUKHU ITOJIEBOT'O OIIbITA.

Anzopumm 6blnoHEHUA PAOOMBL.
1. 3anummTe NaHHBIC CBOETO 3aJ[aHusl B pa00UyO Ta0JIHILy:

No nenstakm 1 2 3 4 5 6 7 8 9 10
/ra

Ne nenstHkH 11 12 13 14 15 16 17 | 18 19 | 20
/ra

2. lna ompeneneHus CTENEHH BapbUPOBaHUs IUIOAOPOAWS TIOYBBI HEOOXOAMMO IPOBECTU
CTaTHCTUYECKYI0 00pabOTKy ypoKaes.
OO01ee unciio xenstaok N =20
Cpennss ypoxKailHOCTB 110 3eMENBHOMY YHYaCTKy % =2X/n
[Tonpaska C = X(X-4 YIn
Ob6m1as cymma KBaipaToB oTkioHeHui CKO = 2(X- 4 Y- C

[Tokazarens dopmyna
=2X
Cpennsist apudmeTruecKas % =
2
Jucriepcust = Z-(X—_lié).
n —
CTaH/IapTHOE OTKJIOHEHHE s=./S?
V="> 100
Koaddurment Bapuarmm —
%
Ommbdka cpenHeit S %= i = i
JVn Vn
Se %= %
OTHOcHTEIbHAS OITHOKA CpeTHEH £ — -100
X
JlocToBepHbIi HHTEPBAI JUIsl CPEAHET0 3HAYCHHUS ¥ Hs
CreneHp CBOOOIBI n-1

3. Omnpenenenue Bua (TpeH1a) BapbUPOBAHUS TUIO0POAUS MOUBbI. OTIOKHUTE Ha rpaduke
BEJINYMHBI YPOKACB OT MEPBOU JOMOCICTHEH NEISHKHU C [ENbI0 MOTYyUYSHHS SMITUPHUICSCKON KPUBOIA.

4. Onpezaenurte BUI BAPLUPOBAHUS MJIOA0POINS MOUBKI MOGOpME U TPEHIY KPHBO#H (yKa3aTh MO
PHUCYHKOM)

Bonpochl 1151 caMOKOHTPOJISI 3HAHMIA:

1. Kak u3y4nTh CTETIEHb U XapaKTep BapbUPOBAHUSA TUIOAOPOIHS TOYBHI OMBITHRIX Y4aCTKOB?

2. 3aKOHOMEPHOCTH TEPPUTOPHATHHOTO BAPbUPOBAHUSIIIIONOPO/INS IOYBEI

3. Kakue sneMeHTbl METOAMKH TMOJIEBOTO OMBITA MOXHO CIUIAHUPOBATH HA OCHOBAaHHH
JAHHBIX JPOOHOro y4era?

4. Bunmsl ommbOK B ITOJICBOM OTIBITE.



3ausatue 4
MeTtoabl pa3MellleHls BADHAHTOB B M0JIEBOM ONbITE

enn 3anaTus:

Hayguthcst  pasmemarh BapuaHTBI B OMNBITE  CHCTEMATHYECKHUM, CTAaHJAPTHBIM |
PEHIOMHU3UPOBAHHBIM METOJIaMH, BBISCHUTH BIHSHHC BapbUPOBAHUS IUIOJOPOAUS TIOYBHI OIBITHOTO
y4acTKa Ha BBIOOP METO]1a pa3MEIICHUS BAPHAHTOB.

3aganmue:
1. PaSMeCTI/ITI) BapI/IaHTLI B OIIBITEC, I/ICHOJ'II)Syﬂ paSJ'H/IlIHI)ICMCTOI[LI.

BBoaHble nosicCHeHUA

Onwvim, 2KCnepumenm 8 a2pOHOMUU - 3TO UCKYCCTBEHHOE CO3JaHUC PA3IUYHBIX YCIOBHM IS
UCCJICTyeMbIX PACTCHUN C IEIBIOBBISABICHUS HanOosee () (hEeKTUBHBIX BAPUAHTOB.

OpueHTamysi ¥ METOJ PACIONOKEHHS NIEISTHOK B OIMBITE JOJDKHBI OOECIIeYrBATh HAMOOIBIIHN
OXBaT KaXIBIM BapHaHTOM BCEW MECTPOTHI OMBITHOTO YydacTka. CoOmoneHne 3Toro TpeboBaHUS
CIIOCOOCTBYET CO3/JaHUIO0 YCJIOBHMI HAWIy4IIeH CpaBHUBAEMO- CTH MEXKIY BapUaHTaMH U OOCSCIICUUBACT
OOJBIIYIO THITUMYHOCTH, IOCTOBEPHOCTH PE3YIHTATOB 1 HAMMEHBIITYIO OIIHOKY OITBITA.

Memoo pasmewenus - 3T0 YepeOBaHWE BapHUAHTOB HAa OMBITHBIX JEISHKAX B 3aBHUCHMOCTH OT
3aJa4 U KOHKPETHBIX YCJIOBHI BHEIIHEH cpeabl (PopMbl yyacTKa, BapbUPOBAaHUS IUIOAOPOIMS IMOYBHI,
HaIpaBJeHUs CKIOHA).

Brei6op MeToma pa3meneHnsi BapHaHTOB B IIOJIEBOM OIIBITE 3aBHCHT OT psina (pakTopoB - ducia
BapUAaHTOB CXEME, TeXHUUECKUX YCJIOBHI MOCTAHOBKH U MPOBEJCHHMS OIbITA, OOIICH IIOIIAIU yIacTKa U
HEOJTHOPOJTHOCTH TOYBCHHOT'O TIUIOMOPOJAMS, HAa W3MEHYMBOCTH KOTOPOTO OKa3bIBAIOT BIIMSHUC
KITUMATHYECKUE YCIIOBUSA, TEXHOJIOTHA OOpaOOTKH , BEHIpallMBacMble pACTCHHS, paHEe BHOCUMBIE
OpTaHWYECKUE ¥ MUHEPAIbHBIE YA0OpEHUsI.

B 3aBucuMOCTH OT KOH(UTypaluu U MUKpOpeibeda OMBITHOTO y4acTKa, a TaK )K€ CIIOKHOCTH
CXEeMBl DJKCIIEPHMEHTa BBIOWPAIOT cucmemamuieckoe (NOcied08amenbHoe), PeHOOMUSUPOBAHHOE
(cyuaiinoe) U CTaHAAPTHOE Pa3MeEIlEHUE BAPUAHTOB.

Cucmemamuyeckuii Memoo TIPEIIONAracT pa3MEIICHHE BapHAHTOB B IOCIIEIOBATEIBHOCTH,
3alMCaHHON B CXEME OIIbITA, HIIUIIO JPYTOi CXeMe, HO BO BCEX MOBTOPEHUSIX OJIMHAKORO.

Janubrii Meto1 OyaeT 3 PEeKTUBHBIM, €CITH HET 3aKOHOMEPHOTO W3MEHEHHUS ILI0/IOPOJIUS TIOYBHI.

[Ipu MCcTIONB30BaHUN PEHOOMUZUPOBAHHOZO (CYYAUHO020) MeMOOd MECTO BapUAHTOB OMPEIEINISIOT
Mo TabJUIEe CIyYalHbBIX YHCces WM 10 )peOuto. CirydallHbI METOJ UMEET HECKOJIBKO Pa3HOBUIHOCTEM:
PEHIOMHU3UPOBAHHBIE IMOBTOPCHMS, JIATMHCKHA  KBajpaT, JIATUHCKUN MPSIMOYrOJbHUK, IOJIHAS
PEHIOMU3AIMS, PACIICIUIEHHBIC JIEISIHKH, MOJIHAS PeHIOMU3alusl. BrIOOp KOHKPETHOTO METOa 3aBUCUT
OT YCJIOBUH BapbUPOBAHUS TUIOAOPOAHSIIOUYBHIL.

[pu cmandapmuom memooe BO3JIE KaXIOr0 BapuaHTa (COpTa) pa3MEINaeTCs KOHTPOJIBbHBIM
(cranmapTHbIi) BapuaHT (copT). Meton 3(Q¢eKTUBeH B TeX Cilydasx, KOrja IUIOJOPOJUE IOUBbI
3HAYUTENLHO BaAPBUPYET, YTO XapaKTEPHO IS IEPHOBO- MTOI30JIMCTHIX M COJIOHIIOBBIX TIOYB.

Pa3memienue depe3 OAWH BapHAaHT HA3BIBAIOT AMO-MEMOOOM.
Jlakmuns memoo-pa3MelieHne CTaHIapTa Yepe3 JIBE OIBITHBIE IEISTHKH.

EyKG@HHble 0003HAYCHUSL BETIUYUH!
| —uucno BApMAaHTOB; N —4MCIIO HOBTOpHOCTCﬁ; N-uucio JCIIAHOK B OIIBITC.

Xo0 pabomuwr:
PasmecTuTe BapHaHTHI B OMBITE UCHOJIB3Ys Pa3IMYHbIC
METO/IbI.

1. CrannmaptHo, B 1, 2 miu 3 spyca

a. Amb-memooom

l-4,n-4;1-5,n-4;1-6,n-3.

6. Haxmunv-memoooml —5,n—4;1—-7,n-3.

2. CucreMaTHYECKH CTYIIEHYATO U B3aMMOOOPaTHO B 2 wiu 3 sipyca
l-4n-4:1-5n-4;1-6,n-3;1-7,n-3

3. MeToaoM peHA0MU3UPOBAHHOIO TOBTOPEHHUS

4, 1-6,n-4;1-8,n-3

5. MeToa0M JIAaTHHCKOTO KBapara



1-3;4;5;6.

6. MCTO,J_IOM JIATUHCKOTO IPpAMOYTOJIbHUKA
1-8;9; 12.

7. MeTomoM pacIieIUICHHBIX IEIsTHOK

a. /lsyxgpaxmopruiii onvim: Tpu rpaganun dhakropa A
TpH rpaganuu paxkropa Bn —3

0. Tpexchaxmopnwtii onvim:(Be Tpananuu Gaktopa A
TpH Tpaganuu ¢akropa B
nBe rpamanuu gpakropa Cn — 4

«OCHOBBI HAYYHBIX HCCIEJOBAHHI B ATPOHOMHH»

4. OCHOBHbIE 311eMeHTbI MeTOAUKU NOoJIeBOIo onkITa.
4.4. Knaccudmkaums MeTof 0B pazMeLlieHUs BapUaHTOoB.
MeToa pa3MmelleHUs - 3TO YepefloBaHMe BapUaHTOB Ha OMLITHLIX [eNnsHKaXx B 3aBUCHMOCTM OT 3aday M

KOHKpeTHbLIX YCNOBWI BHelWHeN cpeabl (hopMa y4acTka, BapbMpoOBaHKe NNOAOPOAUSA NOYBbLI, HaNpaBneHue
CKIOHa). BbiaensoT TpM OCHOBHLIE TPYNNbl METOA0B: CNyYaWHbIe, CUCTeMaTU4eCcKue, CTaHAapTHLIe.

Cucremaruyeckoe Cny4anHoe CranpapTHoe
(nocnepoearensHoe) (peHaomMu3auums)
MHoropsigHoe PergomusnpoBaHHoe Natuxckui Amb-meToq
nosTopeHue Ksagpar
OpaHospycHoe NatvHckui MonKas Laktune-metoq
NPAMOYronbHUK peHaoMU3aumns
MHorosipycHoe MeTop pacuien-
NEHHbIX AeNAHOK

Metog MapHbi MeToa
CMewwmnBaHusa

Bomnpocsl A1l cCaMOKOHTPOJISI 3HAHUI:
1. Yro npescrasisiet co00i MeTO pa3menieHus BapruaHToB.[lepeuncante 0OCHOBHBIE IPYIIIIbI
METO/IOB.
2. OOBsCHHUTE OCOOCHHOCTH CHCTEMAaTHYECKOTO METO/Ia Pa3MEIleHHsI BADHAHTOB.
3. OOBsICHUTE OCOOCHHOCTH Pa3MEICHHS BAPUAHTOB METOIOM PEHIOMH3AIUH.
4. OOBsicHUTE 0COOEHHOCTH CTaHJAPTHOTO Pa3MEIIEeHUsI BAPUAHTOB B OTIBITE.



3ansrtue 5.
IlnanupoBaHue cxeMbl MOJIEBOT0 ONBITA

Henn:

O3HaKOMHUTLCS C OCHOBHBIMH OJTallaMd  TUIAHMPOBAHHS TOJEBBIX  ONBITOB.  Pa3paborka
CXEMAaTUYECKOr0 TUIaHa TOJICBOTOOIIBITA.

3ananmue:

[To TeMe BBITYCKHOW KBaTU(PUKAIIMOHHOW PAOOTHI HAMTUIIIUTE CXEMY OITBITA.
BrigenuTe KOHTPOIBHBIN BAPUAHT, IOBTOPHOCTH U OOIIEEKOIMYECTBO ACIISTHOK.
3. Ompenenure Mo ISNISTHKU, COTIACYHTE MUPUHY HJUIMHY, ITUPUHY 3AMUTHBIX MOJIOC U
TPOIIMHOK.
Bri6epuTe crmocod pa3MerneHusi BApHaHTOB.
HauepTute cxemMaTU4ecKHii TUIaH TOJICBOTO OIBITA.
Hatigute mmomanp, 3aHATYIO ACISHKAMU U OOIIYIO IO MO OMBITOM.

-

o 0~

BBoaHble nosicHeHUs

[on cxemoti nonesoco onvima MOHUMAIOT TIEPEYEHb JIOTHUYECKH YBSI3aHHBIX BAPHAHTOB, MOJIJICHKAIUX
KOJIMYCCTBEHHOMY CpPaBHHTEIBHOMY HCCIeOBaHUI0. CXEMbl OINBITOB OBIBAIOT C KAYECMBEHHOU U
KOMuYecmeeHHou 2epadayueil n3ydaeMbix (aktopoB. Ecnu 0oJHOpOIHBIE BapUaHThl Pa3IUYAIOTCS
KOJIMYECTBEHHO, TO MMEET MECTO OJHO(MAKTOPHBIA OMBIT ¢ KOJNWYCCTBEHHBIMH TPAJAIMsIMA BaPHAHTOB.
Hampumep, B OnbITax IIaHUPYETCS UCCIICIOBATh TPU TIyOWHBI BCIAIIKH, YEThIPE CPOKA MOCEBa, TPH 03B
ynoopenuit u T.4. OmeliT ¢ pa3HeIMH cnocobamu  00paOOTKH, pa3HBIMH TepOUIMIAMUA HMEET
0HO(DAKTOPHYIO CXEMY C Ka4eCTBCHHBIMH rpafanusmu. OMBITB, B KOTOPBIX H3ydaeTcs JBa U Oolee
(hakTOpOB, OTHOCAT K MHOTO(aKkTOpHBIM. Hanpumep, ucciieayrores qsa crocoda o0paboTku nmouBkl ((hakTop
A) u Tpu 10361 Y100 pernii (paxrop B). JIrobast cxema ombiTa T0DKHA BKIKOYATh KOHMPOIbHbIU GAPUAHM
(cmanoapm), BBICTYNAIONIMNA B KayecTBE Mepbl cpaBHeHHs. Kak mpaBWiio, KOHTPOJEM CIYXKUT JTyYITHHA
MPOTOTHII, HCTIOJb3YEMBIH B TPOU3BOJICTBE.

Yucno BapuanToB (rpagaiuii hakTopa) OnpeaessiTes HeIbloU 3a1a4aMy HCCIeI0BaHui. B ombITax ¢
Ka4eCTBEHHOH TIpajanuell, H3ydyacMbIX BapHAHTOB MPH COCTaBJICHUM CXEMbl OMbITa HEOOXOIUMO
MPaBUIBHO BBIOpPAaTh KOHTPOJBHBIM BapuaHT (BapuUaHT), BbI- JEpKaTh NPUHIMI CIUHCTBEHHOTO

JIOTMYECKOTO pa3Ninuusi, a Takke — (OH (COMYTCTBYIOIIME) YCJIOBHS. 3A€Ch YHCIO BapUaHTOB
OrpaHUYMBACTCA TEXHUYCCKUM oOecrieueHreEM n I[IpUuIrHaAMH TeppHTOpHaJIBHOﬁ NU3MEHYUBOCTHU
TUTOIOPOJTHSL.

st ONBITOB C KOJIMYECTBEHHBIMU TpajaiusMu (akTopa YHMCIO BapUAHTOB HE MOXET ObITh MEHee
TpeX, MOCKOJIbKY IpH MEHbBIIEM YHCIIE BApUAHTOB HE YJAaeTcs UCIOJIB30BaTh O0sS3aTeNbHbIC IS
KOJIMYECTBEHHOW HWHTEPIIpETallud MaTemaTudeckue ¢QyHKiuu. Kpome TOro, BaKHO MpaBHIBHO BHIOpATh
OCHOBHOM YPOBEHb U MHTEPBaJ MeX1y rpagauusmu (1uar). [IoHsTHO, 4To BbI- OpaHHBIN YPOBEHb U HHTEPBAT
JOJDKHBl «HAKpPbIBaTh» KaK JMMUTHPYIOLIYIO, TaKk M WHTUOMpYIOIIME O0JacTh KPUBOW OTKJIMKA W HE
MPOMYCTUTh LIEHTP IKCIEPUMEHTA — ONTUMAIILHYIO 00JIACTb.

Ha nmectprix (ko3 dunuent Bapuanuu cBbime 20%) ydyacTkax yBEIWYEHUE YHUCIIAa BAPHAHTOB CBBILIE
onpeneneHHoro konuyecTsa (12-16) MokeT yBenn4uTh OMIMOKY M TPeOyeT UCIOJIB30BAHMUS CJI0KHBIX [LIAHOB.
Ha yuacTkax, m03BOJISIOIINX BBIACTUTH OAHOPOIHBIE MACCHUBBI, OIPEIIHOCTh ONbBITA C YBEIUUYEHHEM YHCIIA
BapuaHTOB 0oJiee 5 BO3pacTaeT HE3HAUNUTEIBHO.

I'maBHOE TpeOOBaHUE K CXEME ONBITOB — 3TO peanu3auus 00bsICHUTEIBHOTO XapakTepa UCCIeI0BaHHUM.
Tax, mpu cpaBHU- TEJIBHOM HCCIIEIOBAaHWH BCIAIIKHM Ha riryouny 20 cM u um3esneBaHus Ha rayouny 30 cm
HE0OXOMMO KaK MHUHHMYM BKJIIOYHTH Bcmamky Ha 30 cMm u umseneBanue Ha 20 cm. [lpm smmumpudeckom
MOIX0JIE, HE TPETEHAYIOMNM Ha OOBACHUTENBHBIM XapakTep WCCIIEIOBAaHUH, TOMYCTHMO OTPAaHUYHUTHCSA 2
BapHaHTaMU KOJIMYECTBEHHON, KaYECTBEHHOM MJIM CMEIIaHHOW IpaJalyy.

Anzopumm evtnoanenus padomol:

Heobxonumo pa3zpabotaTh cxemy MOJIEBOTO ONBITa MO IPOBEPKE THIIOTE3bl 00 arpoTeXHUYECKOH
3G PEKTUBHOCTH NMPUMEHEHHUS TUCKATOPA B CHCTEME OCHOBHOW 00pabOTKH TOYBHI O] 36PHOBBIC KYJIBTYPHI.
TpaguumoHHasi MOArOTOBKA IOYBHI Oa3upyeTcss Ha BCHALIKe Ha TIyOMHY maxotHoro ciost (20-22cm) ¢
MOCJEIYIOUIMM HCIIOJIb30BaHUEM CIUIOLIHOM KyJbTHBALMK U MPEAIIOCEBHON 00pabOTKN KOMOMHUPOBAHHBIM
MOYBOOOPAOATHIBAOIINM arperaTom.



Pemenne. B kauecTBe KOHTpPOJII B CXEMY OIBITA BKJIKOYAaEM BapuUaHT CO BCHAIIKOH U
MHOTOOIIEPAlIMOHHON TPENInoceBHON 00paboTkoil. BropeiM BapmanToM OepeM 00paOOTKYy IOYBHI
muckaTopoM Ha TiryomHy10-12cMC TpaguImOHHOW MHOTOOIEPAMOHHON MPEIIOCeBHON 00paboTKOM,
MO3BOJISAIONIEH BBIWICHUTH JAEWCTBHE HOWCKaTopa. TpeTbuM BapHaHTOM pAIMOHAIBHO TMPUHSTH
JTUCKOBaHHE TsDKeNoW OopoHoW Ha Tiyounyl0-12cM ¢ TpaJUIMOHHOW MHOTOOINECPAIUOHHOM
MIPEATIOCEBHON 00pabOTKOW. DTOT BapHaHT ITO3BOJSACT BHEIWIECHUTh 3(H(PEKTUBHOCTH HCIOJIB30BAHHS
OpyIusl AMCKATOPA MO CPABHEHHIO C TSHKEIION JUCKOBOM O0poHON. YeTBepTHIMBAapHAHTOM B CXEME MOXKET
ObITh 00pabOTKa AUCKATOPOM U MPEIIOCEBHON 00pab0TKH KOMOMHUPOBAHHBIM TTOYBOOOPAOATHIBAOIIINM
arperarom (0e3 KynbTHBamu). OOOCHOBaHHE TAaKOTO COUCTAHMS CIYXKHUT HCIOJIh30BaHHE pe3yJbTara
OoJiee KauyeCTBEHHOW pabOThI JUCKATOPA, TO3BOJIIONICH TOCTHYh HEOOXOMUMOM MOATOTOBKH ITOYBHI O€3
KyJIbTHBAIINH.

Cxema ombITa «ATpPOTEXHHYECKas OICHKA HCIOIB30BaHUSl IUCKAaTOpa B CHCTEME OCHOBHOMU
00pabOTKH MTOYBHI O] 3€PHOBBIEKYIIBTYPEI»

1.Bcnamka Ha 20-22 cM (koHTpoab) 2.00paboTka auckaTopom Ha 10-12 cm

3.00paboTka TsoKeIoM quckoBoi 0opoHoi Ha 10-12 cm 4.006paboTka auckaTtopom Ha 10-12 M,

0e3 KyITbTHBAIHH

Bomnpocsl A1l CaMOKOHTPOJISI 3HAHUI:

1. HepechnHTe OCHOBHBIC 3JIEMCHTBI METOAHUKU ITIOJIEBOT'OOIIBITA.

2. ITo kakuM mapameTpaM BBIOMPAETCS YUCIIO BAPUAHTOB UYMCIIO KOHTPOJICH?

3. Kak onpenensior mwiomasias, GopMy U OPUSHTALIUIO JECIISTHOK?

4.  IloBTOpPHOCTb, pa3MelIeHNE TIOBTOPEHHUH UK OJIOKOB, AEISIHOK M BapUAHTOB.

5. Kakne ocHOBHBIE TpeOOBaHUS MPEIBABISIOTCS K cxemeonbita? [IoHATHE O KPUBOH OTKIIHMKA.
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3ansiTue 6
JlMCnepCHOHHBIN aHAIU3 JAHHBIX 0IHO(PAKTOPHOI0I10/1€BOI0 ONBITA
enn 3ansaTus:
Hay‘II/ITI)CSI IMPOBOJUTH ILI/ICHepCI/IOHHHﬁ aHaJIn3 I[aHHLIXOI[Hoq)aKTOpHOFO IIOJICBOI'O OIIbITA.

3ananmue:

1. TIpoBecT 00pabOTKY JAHHBIX YPOKAWHOCTH KYJIBTYPBIMETOJOM JUCIIEPCUOHHOTO aHAIH32a
(ITpunmoxxerwme 3)

2. Craenatb BBIBOJIBI HA OCHOBE TIOJTYYEHHBIX PE3ybTaTOB

BBoausblie nMosicHeHU

OcHoBHast 3ajada OMCIEPCHOHHOTO aHajiM3a ONPEAETHUTh IOJH, WIM CTEIEHH, BIMSHUSA DPAa3JIMYHBIX
(akTOpOB B OTACNBHOCTH, & TAKXKE MX CYMMAapHOTO BO3JCHCTBHS Ha M3MEHYHMBOCTH HM3Y4aeMOI0 IpHU3HAKa,
HaIpuMep, ypokas B OIBITE.

[lpusHaku, wu3MeHsIOMMECS TOA BO3ACHCTBHEM TeX WIM HWHBIX NOPUYMH, (AKTOPOB, HA3BIBAIOTCS
Pe3yIbmamueHbLMU.

@DakTophl B ONBITE HCIBITHIBAIOTCS] CEPUIHO, TO €CTh UMEIOTTpafalyu. I padayusi paxmopa — 3TO CTETICHb
€ro BO3/JCHCTBUS HApe3yJIbTaTUBHBIN IIPU3HAK.

@daxTopbl (MIPUYMHBI), BIMAIONIME HAa CTENEHb BapbUPOBAHHUS PE3yJbTaTUBHOIO IpHU3HAKA, AEIATCS Ha
Op2aHU306aHHbIE U CLYYAUHDbIE.

Opeanuzoeannvle (pecyrupyemvle, cucmemamuyeckue) ¢pakmopul BbI3BIBAIOTCSA ASHCTBUEM HM3y4aeMOro B
SKCHepUMEHTe (ak- Topa, KOTOPOMY B OIIbITe NpUAAETCs HECKOJbKO 3HaueHWi (rpamaumii). Hampumep,
HECKOJIbKO CPOKOB I1OCEBa WJIM HOPM BBICEBa. B COOTBETCTBUY ¢ rpaJaliisiMU MpU3HAKa BBIAEIAIOTCS HECKOIBKO
BapHaHTOB OMbITa sl cpaBHEeHUs. [locKoNbKYy 3TH (aKTOpHI MpeaBapUTEIbHO OOYCIOBIEHBI, MX HAa3bIBAIOT
OpPraHH30BaHHBIMH B HCCIEAOBAaHUAX, TO €CTh 3aJaHHBIMH, 3aBHCALIMMH OT OpPraHU3alyd OIBITA.
CrenoatesibHO, OpraHU30BaHHBIE (PAKTOPBI — 3TO (HaKTOPbI, AEUCTBHE KOTOPBIX U3YyYaeTCs B OIBITE.

Cnyyatinvie hakmopsbl (npuduHsl) 00yCIaBIUBAIOTCS €CTECTBEHHBIM BapbUPOBAHUEM BCEX OHMOIIOTHYECKIX
00BEKTOB B MPU-POAE. ITO HE OPraHU30BAHHBIE HE KOHTPOJIHMPYEMbIE B JAHHOM OIbITe (hakTopbl. OHM OKa3bIBAIOT
CIy4aifHOe BIHSHWE Ha pE3yNbTaTUBHBIA mpu3Hak. K ciay4aifHBIM ¢akTopaM OTHOCHTCS, HampuMmep,
W3MEHYMBOCTh, OINpeAenseMas MOTPENIHOCTAMU W3MEPEHHN IpPH MOCTaHOBKE ombITa. Ilpu yBennueHnuu dmcna
HabOmoeHmi (00hEMa BEIOOPKH) POJIb CITYIalHBIX (JaKTOPOB CHMYKAETCSI.

B pesynprare AMCHEPCHOHHOrO aHAIM3a MOJYYalOTCsl JaHHBIE, XapaKTepU3yole olliee pacceuBaHME,
WIN JHUCIEPCUIO NPHU3HAKa, OOYCIOBJIECHHYIO AEWCTBHEM BcCeX (DAaKTOPOB, YaCTHYIO, WIH (DaKTOpHATIBHYIO
JUCTIEPCUIO, BBI3BAHHYIO BIIMSIHUEM OPraHM30BaHHBIX M YUYTEHHBIX HccliefoBareneM (akTOpOB, U OCTATOUHYIO
JUCIIEPCUIO, CBSI3aHHYIO C HEHW3BECTHBIMHM JKCIIEPUMEHTATOPY CIIy4allHbIMHM, HEOPTraHM30BAHHBIMH B JIaHHOM
uccnenoBaHud ¢axtopamu. CTaTUCTUYECKOE W3YYEHHE BIUSHMS OJHOTO WIM HECKOJBbKHX (DaKTOPOB Ha
pe3yIbTATUBHBIM NPU3HAK, a TaKKe B3aUMOJACHCTBHUS H3y4aeMbIX (AKTOPOB M COCTaBISIET CYUHOCb
OUCNEPCUOHHO20 AHANU3A.

Anzopumm vinoanenus padoomol:

1. IIpoBeaure 0OpabOTKYy MaHHBIX YPOXKAHHOCTH KyJIbTYphl METOJOM JHMCIEPCHOHHOIO aHaIHu3a
(npusnoxenue 2). Jlist aToro:
1. CocraBbTe TaONHIly YpOsKaeB, MOCUUTANTE CYMMBI 110 BapuanTam (V), moBTopenusM (P) u 00Iyto cymmy Bcex
noJenssHoYHbIX ypokaeB (Y X). Ilpm 3ToM cyMMma BceX CyMM IO BapHaHTaM (D.V) M CyMMa BCEX CyMM IIO
noroperusiM (D P ) MomKHBI OBITH paBHBI MEXIy coOOW W paBHBI O0IIEH cymMMe BCeX MOJETSHOYHBIX YPOXKaeB
X)), 1. e.>v=>YP=3%X. Ecinu paBeHCTBa HET, TO B BEIYMCICHHUAX OIIUOKA.

Tabiuma 6.1
VYpokaltHOCTh TIICHHUIIBI, T/Ta
Bapuant [ToBTopenus, X Cymma V Cpenmnee,
1 2 3 X

1 47,8 46,9 454 140,1 46,7

2 53,7 50,3 50,6 154,6 51,5

3 46,7 42,0 43,4 132,1 44,0

4 48,0 47,0 45,0 140,0 46,6

P 196,2 186,2 184,4 >'x=566,8 Xn=47,2

2. BpiOepuTe NMpon3BoIbHOE HaYano A — 1eJ10€ YHCII0, OIM3-KOe K CPEHEMY YPOXKaro 10 OMNbITy. B Harem
npumMepe 31o 47.

CocTaBbTe TaONUIly OTKJIOHEHHMH (X — A) M KBaJpaTOB OTKJIOHEHHWH TMOACISHOYHBIX YpPOXKAaeB OT
MPOM3BOJIBHOTO umcia A, Omu3koro k XN. Haiimute cymMMBI OTKJIOHEHHH 10 BapwaHTaMm (). VA), TOBTOPSHHUSIM
(PA), 1 o6myro cymmy otkinonenuii (Y X-A). IIpoBepbTe NPaBUILHOCTE PACYETOB MO paBeHCTBY VA = PA = ) x-.



Tabimna 6.2
OTKIJIOHEHUS ¥ KBAJPAThl OTKIOHEHUH OT MPOU3BOJILHOrO Hauana A=47

2
Bapuant (x-A) Va (x-A) ) )
1 2 3 1 2 3 2 Va Va
1 08 | 01 | -1,6 -0,9 0,64 0,01 2,52 3,17 0,81
2 6,7 3,3 3,6 13,6 44,9 10,9 13,0 68,6 184,9
3 03 | 50 | -36 -8,9 0,09 25,0 13,0 38,0 79,2
4 1,0 0 2,0 -1,0 1,0 0 4,0 5,0 1,0
YxA | XxA)’ | XA Y x-A) YD x-A)Y 2
Pa | 82 1 -18 1 86 | o8 | Zaep | =359 =325 115 YVa =
266
P 2=67,0a| P ?=3,2A | P %=13,0a | YP %=83,0a| (Crx)’=7.8

3.PaccunTaiiTe cyMMBI KBaIpaTOB OTKJIOHEHUH JUIS Pa3IMYHBIX HCTOYHUKOB BapbUPOBAHMS.
O6uiee uncno HabmoaeHnid N =1 xn=4x3 =12
Koppexrupyommii pakrop C = (Y(X-A))*: (I xn)=7,8:12=0,7
Bunsl BappupoBaHus (CyMMBI KBaJPaToOB):
OO0mee CY =YY (X-A)?-C=115-0,7=114,3
[osropernii  Cp=Y PA?:1-C=83:4-0,7=20,1
Bapmantos  CV =YVA%n-C=266:3-0,7=879
Ommbkwu (ocTaTka)
CZ=Cy-Cp-CV=114,3-20,1-879=6,3
4. Beruucnure 4yucio cTeneHell cBoOOAbI.
Oo6mero paccenBanust Vy =N —1 =12 — 1 = 11[loBropenuit Vp=n—-1=3-1=2
BapuantoB VV=1-1=4-1=3
Ocratka Vz=(-1)x(n-1)=(4-1) x(3-1) =6
5. Beramcnure IuciepCuio.
Bapuantop  S\*=CV:VV=87,9:3=293
Ocrarka (ommbkn) zS2=CZ:Vz=63:6=1,05
JlaHHbIe 3aHeCHUTE B TAOIHILY:

Taomnuua 6.3
PesynpTaThl JUCIIEPCUOHHOrO aHAJIA3a
PacceuBanue CymMma kBagpa Yucno Cpennss F F teoperuue- cxoe
TOB cTerneHei KBagparud. | GaKkTH 4ecKoe
cBOOOIBI, |(mucmep- cus),
Y, S2
0,95 0,99

Oobiee 114,3 11
IToBTOpEHUIt 20 2
BapuanTtos 87,9 3 29,3 27,9 4,76 9,78
OcraTtka 6,3 6 1,05
(ommbKn)

6. PaccunTaiite dakTnyeckoe 3HaueHune kputepus dumepa(Foaxr).

Foaxr = SV* : Sz°=29,3:1,05=27,9
7. Teopernueckoe 3HaueHne Kputepust Puinepa HAXOAAT HoTadauLe (MpUIoKeHue S u 6), HCHONb3Ys

YUCII0 CTENEHEN CBOOOIBI BAPUAHTOB 3 (KOJOHKA C YUCIOM 3) M OCcTaTKa — 6 (1IecTas CTPOUKa), Ha UX
MEePECEUCHUH HAXO/IST

Fogs=4,76 u Fo99=9,78.

8.CpaBHuBas (paKTUUESCKUH U TEOPETUUYECCKHI KpuTepuii duiiepa, 1ealT BEIBOL O JOCTOBEPHOCTH
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OIIBITA.

BeiBox: T.K. hakTHueckoe 3HaueHune kpurepus Pumepa cocrapuser 27,9, uto 6onbie Fogs (4,76) u
Fogo (9,78), To OmBIT nocToBepeH Ha OOOMX YPOBHSX IOBEPUTEIBHOM BEPOSTHOCTH. JTO 3HAYMT, YTO
MEXKIy CPEeIHMMH apu()PMETHYECKUMH TlapaMd BAPUAHTOB DA3HOCTH OyAyT JOCTOBEPHBIMH U
JIUCTIEPCUOHHBIN aHAIM3 HAJ0 IIPOIOIKATE.

Ecmu F pacueTHbIif HAMHOTO MEHBILE TEOPETHYECKOTO 3HAYEHHMS, TOT(a BCE PACYETHI IPEKPALIAIOT U
JIENIAIOT BBIBOJ 00 OTCYTCTBHH JOCTOBEPHBIX PA3HOCTEN MEXY KAaKMUMHU JIHOO apaMK BAPUAHTOB OIILITA.

9.J1is1 XapaKTEPUCTUKK YAaCTHBIX PA3IHYMH U TOYHOCTH OIBITA PACCUMTANTE 0OOOUIEHHYIO OLIHOKY
oneita (E), ommbky pasHoctu (Sd), mammenbmnyio cymectseHHyto pasHocTh (HCPos) u noxaszarens

TOYHOCTH OmbITa (S x%0).
0O6006menny0 ommnoKy onbiTa (E) n ommbky pasHoctH (Sd)paccuuTeiBaroT

<2
E=vV¥= 1053 =035
n

S¢=Ex1.41=0,35%1.41=0,49
(1,41 — mocTostHHOE YncIIO, V2)
HaI/IMCHI)HIyIO CYIIECTBCHHYIO pa3sHOCTb (HCP) PaCCUUTBHIBAIOT B JABYX YPOBHAX JOCTOBCPHOCTHU
HCPg 95 = Sd x 10,95 = 0,49 x 2,45 = 1,2 1/raHCPg g9 = Sd x 10,99 = 0,49 x3,71 = 1,8 1/ra

Teopernueckoe 3HaueHue kputepus CThIOJCHTa HaXOIAT B TaOuuile (MPHIOKEHHE 6) MO YUCITY
cTerneHel cBoOOIbI OCTATOYHOrO paccenBanms Vz, KOTOPOE y HAaC COCTABIAET 6.

B rpade Tabnuns (Pogs 1 Pogg), a B cTpoke (B MpUBEIEHHOM IIPUMEPE ) UKCIIO 6.
3areM BBIYUCIISIOT OTHOCHTENBHYIO OIUOKY BCETOOTBITA:
Sx% =100E: Xn=100x%0,35:47=0,74 %

CocraBnsgeM UTOTOBYIO TaONWIly JAUCIEPCHOHHOTO

aHaJInu3a
Tabnuua 6.4
Hroroast Tabnmuia TMCIEPCHOHHOTO aHAIH3a
BapuanTs XN PasHOCTB HCP 0

095 | 099 | OX”

1 46,7 -

2 51,5 4,8

3 440 27 1,2 1,8 0,74

4 46,6 -0,1

10. CpaBHuBasi pa3HOCTH MEXAY MapaMu cpefHux apudmernuyeckux co 3Hadyenuem HCP, menaror
BBIBOJIBI O CYIIECTBEHHOCTHATHX pasHocTel. [Ipn 3TOM mpHaepKUBaIOTCS MpaBUiIa: €CIIN Pa3HOCTh MEXIY
KaKHUMHU-THOO0 TapamMu CpefHuX apudmeTndeckux Oosnbiie, yeMm 3HadeHuss HCP wnu paBHa um, Toraa atn
Pa3HOCTH CYIIECTBEHHBI.

BrIiBOABI:

1. TTockosBKYy BO BTOPOM BapHaHTEe MPUPOCT ypokaiHOCTH COCTaBiser 4,8 1jra, 4to Ooublie
HCPog5(1,2) u HCPo,99 (1,8), OH nocToBEpEH Ha 060KMX YPOBHSX JJOBEPHTENLHON BEPOSTHOCTH;

2. B TpeTheM BapuaHTE MPUPOCT YPOIKAWHOCTU COCTABIISET
-2,7 wra, uro menbme HCPogs (1,2) m HCPogy (1,8), To OH HemocToBepeH Ha 00OMX YPOBHSX
JIOBEPUTEIILHOW BEPOSTHOCTH;

3. B 4 Bapuante npupoct cocrasiser -0,1 n/ra, uto menbme HCPogs (1,2) m HCPogo (1,8), TO OH
HEJI0OCTOBEPEH Ha 000MX YPOBHSAX JOBEPUTENBHON BEPOATHOCTH;

4. 3nayenne oTHocuTenbHOU ommOku SX%, koropas cocraBisieT (0,74 cBUIETENLCTBYET 00 OYEHb
BBICOKOW TOYHOCTH onbITa (ecinu SX%>7, TOYHOCTH ONbITa — HEYAOBICTBOPUTEIbHAS).

Bonpocs! 17151 caMOKOHTPoJIst 3HaHMii: 1.OcHOBHAs 3a/1a9a JUCIIEPCHOHHOTO
ananm3a.2.CymHOCTh ¥ OCHOBBI METO/IA.
3.®akTopsl (IPUYMHBI), BIMSAIOLINE HA CTENICHb BAPbUPOBAHUS PE3yIbTaTUBHOTO MPH3HAKA.



3ansTue 7 KoppeJssumoHHO-perpecCMOHHbIH aHAJIU3

enn 3ansaTus:
[To3HaKOMHTBCSI C CYHIHOCTBEO KOPPEISIUUOHHOIO U PETPECCUOHHOIO AHAIM30B, UX 3HAUYCHHUE B

OIBITHOH paboTe

3aganue:

1. V3yunTs KOPPENANHMOHHBI M PErpecCHUBHBIA aHAN3bl KOJWYECTBEHHBIX M KadeCTBEHHBIX
roKazareJen

2. OcBouTh TPAKTUYCCKHUEC HABBIKM  pacueToB kKod(QduiMeHTa KOPPENSAIUH, OMIMOKY
kodd¢uimernTa Koppemsaun, Kod(h(UIIMEeHTa pPEerpeccHy, KOPPETSIHOHHOTO OTHOIIEHUS, YPOBHSA
perpeccum.

3. Paccuurats ko3 duitnent koppensaimu (mpui. 4)

BBoaHble MOsICHEHUA

B arpoHOMHYECKUX UCCIEAO0BAHUAX PEIKO NPUXOIUTCS UMETh JEJI0 C TOYHBIMU U ONPEIEICHHBIMU
(YHKIIMOHAIBHBIMM CBSI3SIMH, KOTJIa Ka)KIOMY 3HAYCHHIO OJIHOM BEJIMYMHBI COOTBETCTBYET CTPOIO
ompezieNieHHOE 3HAYEeHWE APYrod BenWdyuHbl. Yamie MeXAy BapbHPYIOIIUMH SIBICHUSMH, OOBEKTaMH,
YCIOBHSIMU CpPEIbl, POCTOM, MPOAYKTHBHOCTBIO PACTEHUH M JPYTUMHU I[IOKA3aTENIMH CYLIECTBYIOT
OTpEeNIeJICHHBIC B3aMMOCBS3M: 3HAUCHHUE CPEJHEH BEIWYMHBI OJHOTO TIpU3HAKa W3MEHSCTCS IpHU
W3MEHEHUM JIpyroro npu3Haka. Korjga omnpeneieHHOMY 3HAYCHHIO HE3aBUCHMOW TepeMeHHOH X
COOTBETCTBYET HE OJHO, @ MHOKECTBO BO3MOXXHBIX 3HAUCHHM MpU3HAaKa VY, BO3HUKAIOT CBS3U,
oOHapyXHBaeMple IUIIb TPH MAacCOBOM H3yYEHHWH IIPH- 3HAKOB, HAa3bIBAEMBIE CTOXaCTHYCCKUMHU
(BEpOATHOCTHBIMH) WU KOPPEISIIMOHHBIMHU.

Koppensiiun monpa3nensioT mo HampasleHuro, Qgopme u umcny cBszeil. [lo HampaBnenmto
KOppeNAnus MOXKET ObITh Tpsi- MOW win oOpatHOi. [Ipu mpsiMOit KOppensIuu ¢ yBeTUICHNEM 3HAYCHHUS
npu3Haka X yBeIMYMBACTCS 3HAUYCHUE Mpu3Haka Y. Hampumep, yem ObicTpee mopacTaeTr 4ucio KiyOHewH
kapTodens onpeesieHHBIX Pa3MEpOB, TEM BBIIIC yporkaii; yeM OOJIbllle JJIMHA JINCTA, TEM OOJIbIIE €ro
TUTOIIA/Th: YeM JIYHIle OCBEIICHBI PACTCHHS, TEM WHTEHCHBHEE (DOTOCHHTE3 U T.II.

[lpu oOpaTHO#i KOoppersiiusg C YBEIUYCHHEM 3HAauYeHHsI Npu3Haka X 3HAUYEHUE NpU3HAKa Y
yMeHbInaeTcsi. Hampumep, ipu MOCTOSHHOM YBEITUYCHHH MacChl KOPHEIIOOB CBEKJIBI YMEHBIIIACTCS UX
CaxapucCTOCTh.

Ilo dopme koppensiius ObIBaeT JIMHEHHOW W KpUBONMHEHHOW. JIMHEHHAsi KOpPPENsAus WMeeT
MECTO, KOTJla C YBEIIMUEHUEM IPU3HAKA COOTBETCTBEHHO YBEJIMYMBAETCS BTOpod mpusHak V. Hampumep,
IJIOMIAh JINCTHEB BO3PACTACT C YBEIWYCHUEM MX JUIMHBI; YPOXKail YBEIHMUUBACTCS C YBEIMUCHUEM YHCIIA
MOJIHOLEHHBIX 3€PEH; POCTOBBIE MPOLECCH] YIYUIIAIOTCS MPU YBEIUMYECHUH IIOIIAIU TUTAHUSL PACTEHUI.

[Ipu kpuBoAMHENHOI KOppeIsiuuu 3HaueHUs: X U V U3MEHSIOTCA CHayana B OJHOM HallpaBiICHUH, a
3aTeM B IIPOTUBOIOIOKHOM. Tak, Mpy MOCTOSHHO BO3pacTaronux g03ax (akropa X (a30THBIC WK JAPYTrUe
yI0OpEeHUs, BIQKHOCTh TOYBHI U T.I1.) YpOoXkail ¥ cHauajia BO3pacTaeT, 3aTeM CTaOMIU3UPYETCs, a MOoCe
JaNbHEHIIero yBenndeHns npu3Haka X cHrokaeTcs. JIMHeWHas CBA3b BBIpaXKaeTCs Kodguyuenmamu
Koppensiyuu - I, a KpUBOJIIMHEHHAS — KOppeasiyuonHoiMu omuowenusmu — 1) (OykBa «3Tay).

[lo uwmcny cBs3el KOppessaius MOXET ObITh HPOCTOIH. KOIJIa HMMEETCS CBSI3b MEXAY ABYMS
MpU3HaKaMU ¥ MHQ:KeCTBEHHOIi, KOT/Ia CBA3aHO TPH Npu3Haka u Oosiee. Hampumep, ypokail 3aBUCUT OT
J03bI a30Ta, (hocdopa, Kaus, HOPM OpolIeHus uapyrux ¢dakropos. [lo cune cBsA3u Koppensus ObIBacT
TIOJTHOM, CUITBHOM, CpeHEH, Ci1a0oii; 0Ha MOKET ObITh TaKXe JIOCTOBEPHON M HEJIOCTOBEPHOM.

Ecnu xoppensiMoHHBIA aHaIW3 MOKas3ajl HajJuyue CUJIbHOW M JIOCTOBEPHOM CBSA3MU, T.€. TaKOM,
KOTOpasi ycTaHoBjeHa Ha YPOBHAX BeposTHOCTH P0,95 m Pogy, IpOBOAAT perpecCHBHBIE aHANM3EI,
BBIUHCIICHHUS Kod(uimenTa perpeccur RXY n Ryx Perpeccusi - 310 _xapakTep U cTeneHb M3MeHEHHs
O/IHOr0 W3 NPU3HAKOoB X HA eITMHUIY M3MeHeHHs Ipyroro Y.

Ces3b  MexAy (GYHKIMEH W apryMEHTOM  BBIPaKAcTCS YDABHEHHMEM DErpPeccHu  WIId

KOPPDEIANUOHHBIM _VDABHCHUEM, KOTOPBIC UCIIOJIB3YIOT!:
— AJId BBIYHCJICHUSA HCU3BCCTHOT'O IMOKA3aTCIIA IO U3BECTHOMY, HAIIPUMCEP IUIOINAAXN JIUCTHEB IO UX

JUIAHE;

—JJIs TIPOTHO3UPOBaHUsl OyAyIIEro ypokas IO YHCIY IBETKOB HJIHM 3aBS3eii;

— I TIPOTHO3UPOBAHUS KadeCTBa ypoXasi MO AJIEMEHTaMIIOTOJIbI;

— IJIS1 TIPOTHO3MPOBAHUS PACIIPOCTPAHEHUS BpeauTeiel nOone3Hel 10 BHENTHUM yCIIOBHUSM;

— JUTsl IPOTHO3MPOBAHMS KadeCTBa MPOIYKTOB NepepaboTKH M MX XPaHEHH TI0 KAYECTBY CHIPBS U

T.1I.
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[Ipu mpocToi#t perpeccun ypaBHEHHE KpaTKo 00o3HavaeTcs Y= f(X) U MpH MHOXKECTBEHHOW Y=f(X,
Z, v...) st olleHKH TeCHOTHI (CHJIBI) CBSI3M MCIONB3YIOT KO3(DOUIIMEHTHI KOPPEISIUUA U KOPPEIAIHOHHOE
OTHOIIICHHE.

PaccMoTpuM JHHENHYIO KOppendauuio U perpeccuto. llog nuHEWHOW -TPSIMOIMHEHHOM —
KOPPESIMOHHON 3aBUCHUMOCTBIO MEXKIY IBYMs MpH3HaKaMd X M Y MOHMMAIOT TaKylO 3aBHCHMOCTD,
KOTOpasi HOCHT JMHEWHBI XapaKTep W BEIpaKaeTcs ypaBHEHHWEM MpsIMOW JHHMA y = a + bx. OTo
ypaBHEHHE Ha3bIBAeTCs ypaBHEHHMEM perpeccud Y Ha X, a COOTBETCTBYIOLIAas €My HpsMas JUHUS —
BbIOOpOYHO# perpeccun Y Ha X.

Jluneiinas perpeccust ¥V Ha X TIOKa3pIBaeT, Kak M3MEHSIETCSA B CPEIHEM BEIMYHMHA Y MPH H3MEHECHUHN
BenmunHel X. Ecnmm mpum yBenmueHmm X BenWYMHA Y B CPEAHEM YBEIWYMBACTCS, TO KOPPEISAIHS H
perpeccusi Ha3pIBaeTCs MOJIOKUTEIbHOM WIH MPAMOii, a eciu C yBelanueHneM X 3HayeHue Y B cpeHeM
YMEHBIIAETCSI — OTPHUUATEILHON 1IN 00PaTHOM.

[ns aHanuza JNMHEHMHOHW Koppeasuuu Mexay X U Y IOpOBOIAT N HE3aBUCUMBIX HApHBIX
HAOMIONEHNH, MCXOJ0M KaKIOT0 M3 KOTOPHIX sABjsAeTcs napa uucen (X1;V1) (X2;V2) ... (Xo, V).

[lo »>TMM 3HaYeHWsIM ONPENENAIOT BBIOOPOYHBIC AMMUpPHYECKHE KO3(D(QUIMEHTH KOppENsuA U
perpeccuy, pacCUMTHIBAIOT YpPaBHEHHE PErpeccHH, CTPOSAT TEOPETUYECKYI0 JIMHHIO PErpeccud U
OIIEHWBAIOT 3HAYUMOCTH ITONyYEHHBIX PE3yJIbTATOB.

B xauecTBe 4MCIOBOTO MOKa3aTess MPOCTON TMHEHHON KOPPEISLIUY, YKA3bIBAIOLUIEIO0 HA TECHOTY U
HampaBlieHuEe CBsi3U X ¢ Y, HCHOJB3YIOT KO3 (UIMEHT Koppesiuu, obOo3HauaeMblii OykBoil I. OH
SIBIIIETCS Oe3pa3MepHON BENWYMHON, H3MEHsIoImelcs B obOmactu-1< r <+1,u paccuuTheiBaeTcs IO

thopmye:
LX— %)Y —y)

VEX - %)28(Y - y)2

Ecnu kaxnoii BemuunHe X COOTBETCTBYET TOJIBKO OTpEJic/IeHHAs: BEUUMHA Y, TO KOPPEISIUOHHASL
CBSI3b IIEPEXOINUT B (PYHKUHOHAJIBHYI0, KOTOPYIO MOXKHO CUYMTATh YACTHBIM CIIydaeM KOPPEISILUOHHOM.

[Tpu noNHBIX CBA3SX, KOTJa KOPPENSIHUOHHAS CBS3b Npe- BpalaeTcs B QYHKIIMOHAIBHYIO, 3HAYCHHUE
K03 HLIMEeHTa KOPPEISIIUU PABHO JUISl IOJOKUTEIBHBIX, WK NPSMBIX cBsizeld +1,0, 17151 OTpUIaTeNbHBIX,
i oOpatHbIX cBszerd -1,0. Uem Ommke rkx +1 mim -1, TeM TecHee MpSIMONHMHEHHAS KOPpPEJSAIHOHHASL
CBsI3b; OHa ociabeBaer ¢ mpubmmkenrneM T k 0. Korma r = 0, mexny X u Y Her JNuHEHHOW CBS3H, HO
KpUBOJIMHEIHAS 3aBUCIMOCTh MOKET CYIIIECTBOBATb.

MoseT MmoKasarhCsi, YTO BeJuuMHA Kod(hdUIMeHTa Koppesnuu, onm3kas k 0,5, yxke J0CTaTOYHO
BBICOKA M COBIIa/ICHHE BapHUaLlMK ABYX HPU3HAKOB MIPU 3TOM JOJKHO OBITH Y TIOJIOBHHBI BCEX CIIy4aeB.

OpnHako Teopusi KOPPEJSILKHU [TOKAa3bIBAET, YTO CTENEHb CONPSIKEHHOCTH B BAPHALIMM JIBYX BEIMYHH
Gosiee TOUHO M3MEPACTCS KBAAPATOM KO3(hHIHEHTa KOPPemsiuH (I°).

Torma, mpu r = 0,5 we 50%, a Tompko 25% W3MEHUMBOCTH OJHOTO TIpU3HAKA OOBIACHSICTCS
m3MenunBocThio apyroro (0,57
= 0,25 unm 25%), ocraspHas ke gacTh conpsprernocty (1 - 0,25
= 0,75%) obycinosieHa apyrumMu (HaKTOpamH.

IIpu r = 0,6 vHe 60%, a okono 36%, mpu r = 0,8 okono 64%, a npu r = 0,95 yxe okono 97%
HW3MEHYMBOCTH 3aBUCHUMOM NEpeMEHHOH Y (pe3ynbTaTMBHOIO IPHU3HAKA) CBS3aHO C HM3MEHYHMBOCTBHIO
He3aBUCHMOM niepeMeHHOoN X ((haKTOpHaIbHOTO MPHU- 3HAKA).

Ksagpar kodddummenta koppemsiuu (r°) HaseiBaeTcs KOI(DQHIMEHTOM XeTePMHHALIMH U
o6o3HauaeTcs dyx. OH mokasbiBaeT 100 (%) OT TEX W3MEHEHHUH, KOTOPHIE B TAHHOM SBJIEHMH 3aBUCAT OT
n3yyaemoro Qakxropa.

Koadpdumment perepmunaiuu siBisiercss Oojiee  HEMOCPEACTBEHHBIM W TMPSIMBIM  CIIOCOOOM
BBIpQ)KEHHUSI 3aBHCHMOCTH OJIHOW BEJIMYMHBI OT JAPYrOi, U B 3TOM OTHOUICHWH OH INpPEINOYTHUTENbHEEe
ko3 uILImeHTa KOPPEIISLIHH.

B cnywasx, rae M3BECTHO, YTO 3aBUCHMas INepeMeHHas Y HaxOAWTCS B NPHUYMHHOW CBSI3H C
HE3aBHCHMOIl MepeMeHHON X, 3HaueHHe I’ MOKA3bIBACT Ty JOJI0 SIEMEHTOB B BapHaMH Y, KOTOpas
ompesencHa BimstHIEM X.

[losTomy B BeIpaskeHnH «50% KoieOaHUIl B ypokae BBI3BIBACTCS KOJNCOAHUSMU B BBINAJACHUH
ocaakoB» — 50% - koapuLUKeHT AeTepMUHALINY.

Cuuraercs, uto npu I < 0,3 KOppensHoOHHAask 3aBUCUMOCTEMEXK Ty TpU3HaKamu ciabas, r = 0,3 - 0,7
— cpenusis, a pu > 0,7 cumbHAasL.

Jiisi OUEHKH HaJICKHOCTH BBIOOPOYHOrO KO UIMEHTa KOPPENSIMA BBIYUCISIOT OIMUOKY U
KPUTEPHI CYLIECTBEHHOCTH.




CrannmapTHylo omnoOKy ko3 duimenta koppesiuun
OIpPEeAENAIOT 10 hopMyIIe:

_ 2
S, = \/1—r
n—2
rae Sy — ommoOka Kod(hGHUIIHEeHTa KOPPEIISIIHHT;
I — K03 QUIMEHT KOppeNsLuHy;
1 — YHUCICHHOCTh BBIOOPKH, T.C. YUCJIO Tap 3HAYCHHH IO KOTOPHIM BBHIUMCIICH BBIOOPOYHBIN
K03 PULIMEHT KOPPETALNY.
CremoBaTenbHO, KOA(D(DHUIMEHTH KOPPETAIINY, ONM3KHE K CIWHUIIE, OKAa3BIBAIOTCS BCETIAa TOYHEE
KO3 (OUITUEHTOB KOPPEISAIHH, OIM3KIX K HYITIO.
C yBenumueHHEM KONMYECTBA OOBEKTOB HCCIENOBAaHUA SI Takke OyIeT BCEraa YMEHBIIATHCS, a
TOYHOCTH B OIPEIEIeHUH I
— BO3pacTaTh.
Kpurepuii cymectBeHHOCTH KO3(QPHUIFIEHTa KOPPEISIIH PACCUNTHIBAIOT 0 (hopmyIie:
r

Sr
Ecnn tr pacr = treop, TO KOPPETSALMOHHAS CBA3b CYILECTBEHHA, & KOTAA tr awr < treop —
HECYIIECTBEHHA.
Teopernueckoe 3Hayenue Kpurepus CTBHOIAEHTA treop, HaxOmaT MO TaOmuue ([Ipunoxenue 6),
npunumas 5%-Helil ypoBeHb 3HaUMMOCTH. Uncino creneneil cBo00 bl MPUHUMAIOT PaBHBIM 71 - 2.
Koaddunuent koppensiuy yka3blBaeT Ha HANpaBiICHHE M CTEICHb CONPSIKCHHOCTH B
W3MEHYMBOCTH MPHU3HAKOB, HO HE TMO3BOJSIET CYIAUTh O TOM, KaK KOJWYECTBEHHO MEHSETCA
pe3yAbTaTUBHON NpU3HAK MPU M3MEHEHHH (PAKTOPUAIBFHOIO HA EAMHUIYY HM3MEPEHHUsS, YTO BaXKHO B
MO3HAaBATCIIbHBIX U MPAKTUYCCKUX LCIIAX.
B nono6HbIX cinyyasx Ha MOMOIIb NPUXOAUT perpeccHMBHbI aHaiau3. Ero ocHoBHas 3amaua —
OTIPEEeNUTh (HOPMYITY KOPPEISIUOHHON 3aBUCUMOCTH, T.€. ypaBHEHHUE MPSIMOM JIMHUH.
YpaBHeHHE TUHEWHOW perpeccun Y 1mo X UMeeT BH/I:

Y=y+Ryx(X-% )

rIe X uy — cpeanue apupmerndeckue it X u V;
Ryx — koo dunuent perpeccun ¥ no X. KoapPpuuueHT perpeccun BEIMUCISIOT 110 GOPMYIIaM:

Ryx= 2X=%)0-y) 2X=% )=y

- A2 m Ry T2

KosdppuumenT perpeccun by, moxasbiBaeT, Kak H3MEHAETCA Y npu M3MeHEHMH X HA €IMHHUILY
U3MEPEHHs M BhIpaXKaeTcs B €AMHULAX Y, a Ry, ykasbiBaeT perpeccuro X Ha Y ¥ BBIPAXKAETCAB €IUHULIAX
X.

KoapduumenTom nHeilHOH perpeccMu Ha3bIBaeTCs YHWCIO, II0Ka3bIBAIOIIee, B KaKOM
HaTpaBICHUH W Ha KAaKyl BEIMYMHY W3MEHSETCS B CpeJHeM Mpu3Hak Y (GyHKUUS) NpH U3MEHEHHH
npu3Haka X (aprymMeHra) Ha eauHULy usMepeHus. llpowsBenenue xo3(GHUIMEHTOB pErpeccUd PaBHO
KBazpary ko3 Pumenrta KOppeIsInu:

R Ry =1

Ommbky ko3dduumenta perpeccuy BBIYUCISAIOT 1O Gop

MyoIe:

Y—y)2 -
s =S n S o gVREEER
Ryx T\/Z(X— % )2 Rxy Ty (Y-y)2
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Kpurepuii cymectBeHHOCTH KO3(GUIMEHTa PErpecCHUOIPEIeISIOT 1Mo GopMmyie:
b

t =—
b Sb



Ecnu ompeneneH KpuTepuil CyIIECTBEHHOCTH AJs KOA(Q(UIMEHTa KOPPEJSLUUH, OH MOXET OBITH
UCIIONB30BaH U VIS OLIEHKU3HAYMMOCTH KO3 (PHIIMEHTa PErpecCuH, Tak Kak ty = tr.

Koppensimusa moxxer ObITh n300pakeHa rpaduuecKd B BHIE JIMHUM perpeccuu. s HOCTPOEHUs
rpaduka o ocu abcLucc OTKIAABIBAIOT 3HAYEHUs NpHU3HaKa X, 0 OCH OpAMHAT — 3HAYCHMANPHU3HAKA ¥
U Kaxaoe HaONIoeHHe TOJ IBYMs IEPEeMEHHBIMU OTMEUYAIOT TOYKoW ¢ koopmuHatamu (X, V). Takoii
rpaduK Ha3bIBAIOT «MOYEUHOU OUASPAMMOU» WIN «KOPPENAYUOHHLIM nojaem» TouedHas Iuarpamma
4acTO yKa3blBaeT Ha CHJIbHBIA Pa30poCc MHAWBUAYaAIbHBIX HAOMIONEHUH M HE MO3BOJSET C HOCTATOYHOM
TOYHOCTBIO OINPEENUTh JII000e 3HaueHHE pe3yJbTaTHBHOTO NpHU3HAaKa Y MO 3aJaHHOMY 3HA4YeHHIO X.
[TosTOMYy HEOOXOAUMO YCTPAaHHUTH BIMSHUE CIyYaHBIX OTKIOHEHHH M HAWTH MOJIOKEHHE TEOPETUIECKOI
JIMHUU PErpeccui, T.e. ycpeAHEHHOeTeueHne (PYHKIUU P PABHOMEPHOM YBEIWYCHUH apryMEHTa.

[IpuHIMIIBL, TTONOKEHHBIE B OCHOBY HAXOXJIEHHs YCPEAHEHHOTO TedeHHs! (PYHKUUH, B HEKOTOPOH
CTeTleHH MOAO0OHBI OTIPENENICHUIO CpeaHel apupMeTHIeCKOi, KoTopas Hauboee OJIM3KO CTOUT KO BCEM
MHAVBHIYAIbHBIM 3HAYCHMSM, TaK YTO CyMMa KBaJpaTOB OTKJIOHEHMHM OT MX CPEJHEN €CTh BEIHYHHA
HauMeHbIas. BeipaBHUBaHNE SMIMPUYECKUX PAJOB MOKHO IIPOBOJUTE IByMs CIIOCOOaMu: rpaduuecKuM
U AaHAUTUTUYECKUM.

I'paduueckuii crnoco® MO3BOISET C AOCTATOYHBIM MPUOIMKEHHEM MOJIYYUTh TEOPETUUECKYIO
JUHMIO perpeccuu 0€3 [IOMOJIHUTEIbHBIX BblUMCIeHMH. Ha TouewyHoil amarpamme mpu TOMOIIU
MPO3pavHOi TMHEHKN C HAHECEHHON YepTOi MPOBOST JIMHUIO Ha TJ1a3 TaK, YTOOBI OHA pacroiarajiach Kak
MOXKHO ONIM>Ke MO BCEM TOYKAM U CyMMa PAcCTOSIHUH 3TOW JMHUU OT OMIHPHYECKHX TOYEK ObLia
HauMEHbIIEH. DTOT METOJ JAeT yIOBJICTBOPUTENbHBIC PE3YIbTAaThl B TEX CIIydyasX, KOrza HEoOXOAHMO
TOJILKO TPYy0O0, MPUOIIKEHHO BBISBUTH OOLIYIO TEHACHIUIO. [103TOMY JydIille MPUMEHSTh aHATUTHICCKUT
Cnoco0 MOCTPOCHHS TEOPETHYECKOH JIMHUU perpeccur ¥ mo X.

ITo MCXOIHBIM HAOIOICHHS BBIUHCISIOT X, Y H Dyx.

Anzopumm evinonenus paoGomoi:
[IpoBeauTe KOpPPEMSILHUOHHBIA U PETPECCHOHHBIN aHATU3BUIMHEHHON 3aBUCUMOCTH. J{J1 3TOTO:
1. CocraBbTe TaOIUITY KOPPETSAIUOHHONW 3aBUCUMOCTH:

Tabnuma 7.1

KoppensumonHas 3aBUCUMOCTb MEX/1y Maccoil MI010B TOMaToB (X, T) ¥ COJIepKaHUEM CaxapoB B
wionax (Y, %)

Hom
lfapilf X y X-x Y-y (X-x)? (V)2 (X-x))x(y-
Yy
1 16 13 1037 16 10769.8 2,56 166,04
2 56 2.1 3,7 0.8 2892,0 0.64 43,0
3 41 17 78,7 12 6205.9 144 9453
4 116 2.9 37 0 147 0 0
5 98 25 217 04 4742 0.16 8,71
5 152 33 322 0.4 1038,2 0.16 12,88
7 213 45 932 16 8690.3 2,56 149,15
8 108 4.2 782 13 6118.7 169 101,68
9 178 3.6 58.2 0.7 3389.8 0.49 40,75
=197 |y=29  |3X-) 209 | pxa? SOVP | S
=5,68 ’ =39593 =9,7 (V-)=616,8

Ywuco map n=9
2. Boruucnure kodddurment koppesnsiuu (I)
LE= %)Y -y 618.8
r= = =+0.99
V39593 x 9.7
VIX = %)25(Y —y)2

3. Omubky koaddunuenra koppensun (Sy)

\/l—rz 1 —0,98
Sr = =\/9—2

n—2

= 0,003
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4. Kpurepuii 1ocToBepHOCTH K03(h(HUIHEHTa KOPPETALUH

t="=330
Sr

TeopeTrueckoe 3HaueHUE KpuTepus t HaxoaaT o Tabmuie Creiogenta (I[Ipunoxenue 6), mpu yucie
creneneii cBo6oapr Ur=n-2=9-2=7 to.95s=2,37 t0.99=3,50.

JInst BBIBOJIOB O CHJIE KOPPEJSIUOHHOW CBSI3M MEXKIY Mac- COil IUIOJOB TOMaTa M COAEPKaHHUEM
caxapoB TOJIB3YIOTCS CJeIy- IOIIeH YCIOBHOW IMIKAION: eciu r Haxoautes B mpenaenax ot 0 go 0,33, to
cBs13b cnabas, ot 0,33 o 0,66 — cpennsts, ot 0,66 mo 0,99
— CHIIbHAs, €CiH I paBHO 1 — CBSI3b TOJTHASL. BBIBOI O HAPABICHUKMCBS3U JIENIAIOT TI0 3HAKy Kodd(uimenra
KOPPEISIIMA: TIPH 3HAKE «+» KOPPEISAIHS IpsMasi, «-» - oOpaTHasi.

BuIBOaBI:

1. Tak xak koadduuuent koppemsuuu I = +0,99, To cBsI3b MEKAY H3y4aeMBIMH MOKa3aTeIsIMU
npsiMasi ¥ CUIIbHASL, TPUOIIH- JKAIOMIAsACs K MTOHOM.

2. Kpurepun nocroseproctu tr (330) Gombmie togs U toge crienoBarenbHO, CBS3b JOCTOBEPHA Ha
CaMbIX BBICOKUX YPOBHSIX JOBEPUTEIBLHOI BEPOSTHOCTH.

PerpeccuoHHbI aHAINU3 MPOBOJAUTCS MPH CHIILHOW U JI0- CTOBEPHOM CBS3U U JIFOOOM HampaBiICHUU
(mpssMom wiH 0OpaT- HOM).

B namem ciydae 3TO menecooOpa3HO cAenaTh MO Macce IUIOAOB TOMAara T.e. MO 3HAYeHHI0 X
ONPEACIIUTh COIEpKAHUE caxapoB Y. YpaBHEHUE JIMHEMHON perpeccur uMeeT Bug Y = V+HRy(X-x), rne y u
X — cpeanue apuMeTHUEcKUe aHaTU3UPYEMbIX BApUALIMOHHBIX PAIOB; X — Macca IUIOAOB Tomara, B
KOTOPBIX HYHO OIPEIEIUTh KOJIMYECTBO CaXapoB.

Brruncinstor

IX=%)(-y) .

Ryx= Sk 12 =29593 — 0.016 % B 1 r miogax ToMara.

Torma ¥V = 2,9+0,016 (X-119,7) = 0,016 X+0,98

Bomnpocs! 1y caMmonpoBepKH 3HAHUIA:

1. 3naueHue KOPPEISILMOHHOIO aHAJIN3a B ONBITHOM padoTe
2. Knaccudukarus Koppemsiui.

3. 3HaueHHe perpecCHOHHOTO aHAJIN3a.



3ansarue 8
OnpeneneHue xapakTepa HacJeA0BAHHUSA

Menn 3anaTus:
Haygutscs onpenenars xapakTep HacIeIOBaHU

3aganmue:

1. Ompenenuts CTENeHb (EHOTUITHYECKOTO TOMUHUPOBAHUS
U CTEMNeHb reTepo3uca (Mo 33AaHUI0 MPEToAaBaTeNs)
2. Ha ocHOBaHWY MONYYCHHBIX JAHHBIX C/IETATh BHIBOJIBI.

BBoaHble nosiCHEeHUA

Haunbonee xapakTepHbIMH MOKa3aTesIMHA HACTIEIOBAHUS KOTUUYECTBEHHBIX MPU3HAKOB COH SIBIISIETCS
reTepo3uc M THUIl JOMUHHMPOBaHMA. ['€Tepo3uc IMMPOKO HCIOJB3YETCSl B NMPAKTUYECKOH CENeKIUH Kak
HaunOoJiee pe3yIbTaTUBHBIN IIyTh YIy4IICHUs OOJNBLUIMHCTBA COPTOB KYJIbTYPHBIX PACTEHUH.

CreneHb GEHOTUITUYECKOTO JOMHUHUPOBAHUS OMPEACISIIOT Mo (hopmyIie:

he F,-M,
P I:)max -M p

rae  hp - cTeneHb JOMUHHPOBAHMUS WK ICTIPECCHU THOPUIa;

F1— cpennee apupmMeTndeckoe 3HaUCHNE TPU3HAKA Y THOPHUIOB B F1

M, — cpenHee 3HaUeHHE MPU3HAKA OOOUX POTUTEICH;

Prax — cpenHee 3HauEHUE POAMTENS C HAUOONEE PA3BUTBIMIIPU3HAKOM.

IMpu — o< hy < —1 — rubpHIHAS ICTIPECCHS;

npu —1 < h, < -0,5 — renpeccust, 00ycIoBICHHAS 3} peKTaMHOTPHUIATENLHOTO TOMUHUPOBAHUS;

npu —0,5 < hy < 0,5 — mpomexkyTouHOE HaC/EI0BAaHNE, BBI-3BAHHOE aUIUTUBHBIMH (P deKTamu
T'CHOB,

mipu 0,5 <hp< 1 — nfomunuporanwue; npu 1 < hp< oo - CBEPX-TOMUHUPOBAHNE (MCTUHHBIH
TeTEepPO3UC).

CreneHb rereposuca pacCUUTHIBAIOT 110 hopmyIie:

H;j x100

max

I'%=

Anzopumm evinonnenus pabomol:

ITo macce 1000 3epeH y mimeHUIIB TIOTYYEHBI CIEMYIOIINEIaHHBIE:

F1 - cpennee apudmeTrueckoe 3HaUEHHE TpU3HaKa y ruopuaos B F1 (40,9 1)
M, — cpenHee 3HaYeHue pu3Haka oboux poautenei (31,1 r)

Pmax — cpeiHee 3HaueHHe poauTeNs ¢ Haubonee pasBUTBIMIpusHaKoM (42,0 r)

hp=(40,9-31,1)/(42,0-31,1)=9,8/10,9=0,899

'%=(40,9-42,0)/42,0x100=-2,62%

BriBox:
BrisBneno, uto Hacnenoanre macchl 1000 3epeH MIISHUIBITPOXOIUIIO 110 THITY JOMUHUPOBAHUS.
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TJIOCCAPUN

B0k - yacTh MOBTOPEHUs, KOMITAKTHASI TPYIITIa HECKOJIBKUX JIEJISTHOK, OIBITA; B 3apy0eKHOM JINTEpaType
TEPMHUH MMPUMEHSIOT KaK 11 0003HAUYCHUS OOBIYHBIX TIOBTOPEHHH (CM. «ITOBTOPEHHEY), TaK U COOCTBEHHO
0JIOKOB — HETIOJIHBIX TTIOBTOPEHUH.

Bapl/IaHT ONbITa — U3y4Ya€MO€ paCTCHHUEC, COPT, YCIIOBUSA BO3ICIIbBIBAHUA, al"pOTeXHI/IHGCKI/II‘/’I MMpUCM WJIN UX
COUYCTaHuUcC.

BapuauuonHslii psii — psil JTaHHBIX, B KOTOPBIX yKa3aHbI 3HAYEHHS BapbUPYIOIIETO MPH3HAKA B TOPSIKE
BO3pACTaHUs WIN yOBIBAHUS U COOTBETCTBYIOLINE UM YHCIEHHOCTH OOBEKTOB — YAaCTOTHI.

BepositTHOCTb — Mepa 00BEKTHBHOW BO3MOKHOCTH COOBITHS, OTHOIIEHHE YKCIa OIaronpusTHBIX CIydaeB K
o01emMy 4rciIy BCeX BOZMOKHBIX cirydaeB. O0o3Hauaercst OykBoii P.

Boikio4ka — 4acTh y'-ICTHOﬁ JACJIHKHW, WCKJIFOUCHHAsA M3 YUCTa M3—3a CHy‘laﬁHBIX HOBpC)KI[GHI/Iﬁ I
OIHI/I60K, JONYHICHHBIX NPUIIPOBEACHUU OIIbITA.

JakTuiab-MeToq — CTaHIapTHOE pa3MelieHHe BapWaHTOB, NPHU KOTOPOM KOHTPOJBHBIA BapuUaHT
pa3Merniaercs yepe3 1Ba N3y4aeMbIX.

JensiHKa oNbITHAsI — BJIEMEHTapHAas €IUHHIIA OMbITA, YacTh IJIOUIA/M ONbITa, UMEIOIIasl ONpeaeCHHbIE
pasmep u hopMy U IpeJHA3HAYCHHAS [T Pa3MEIICHUs OT/IEIbHOIO BapHaHTa.

Jensinka y4yeTHasi — YacTh IUIONIaAU OINBITHOM MAESIHKM, NpEAHa3HAuYeHHasl JUIs ydera ypoxkas (0e3
OOKOBBIX U MOTEPEUHBIX 3aIIUTOK).

JINCIIepCHOHHBII aHAJIM3 — METOJ aHallM3a PEe3yJIbTaTOB SKCIEPUMEHTA, 3aKIIFOYAOIIHICS B PA3IOKEHUH
oOmieli M3MEHYMBOCTH  pE3YJIbTATHBHOTO TPHU3HAKA, HANpUMeEp ypoXkKas, Ha YacTH - KOMIIOHEHTHI,
COOTBETCTBYIOIIME MOBTOPEHUSIM, BapHAHTAM, ONIMOKAM CIy4aiiHOrO TMOpsAAKa W T. 1. 3HAYUMOCTh
JENCTBHS M B3aUMOJIEHCTBUS H3ydaeMbiX (pakropos orenuBaror M0 F 1 HCPo gs.

JdocToBepHOCTH ONBITA — IPABUJIBHO CIUIAHUPOBAHHBIE U PEATIM30BAHHBIE CXEMA U METOJMKA MPOBEJICHHUS
OIBITa, COOTBETCTBUE MX TOCTABJICHHBIM IEPE] UCCICHAOBATEIIEM 3ajauaM, MPaBUIIbHbIA BEIOOP 00BEKTa,
YCIIOBHI ITPOBE/ICHHUSI OTBITA U METOJ1a CTATUCTHYCSCKOM 00paOOTKYU JTaHHBIX.

N 2
JIpoOHBI ydeT — ydeT ypokas pPEKOTHOCIIMPOBOYHOrO ToceBa oamHakoBbiMu (10-50 M) mamsimMu
JIEIISTHKaMH.

3ammTHAsT MoJioca, 3alUMTKAa — KpaeBble (OOKOBBIE M IONEPEYHbIE) YAacTH MACISHOK, KOTOpbIE HE

MOJIBEPTaloTCs y4YeTy M CHyXKaT JUIsl HWCKJIIOYEHUS BIUSHUS PACTEHHUH COCETHUX BapUaHTOB, IS
NPeIOXpaHEHUs YUETHOM YacTu AEISHOK OT CIy4aiHBIX MOBPEXKACHUH, 1J1s1 pa3BOPOTa MAIIMH U OPYAUHN U
T. IL

3HaYUMOCTh (CYIIECTBEHHOCTh) — Mepa OOBCKTUBHOW BO3MOXKHOCTH (PHCK) CJe/IaTh OINHOOYHOE
3aKJIIOUYEHHE TIPU OLEHKE pe3yJbTaToB ombiTa. [Ipu olleHKe pe3ynbTaToB MOJEBOTO OMbITa MPHUHATO
onuparscsi Ha 5 %-—HBI ypOBEHb 3HAUYMMOCTH, NPU KOTOPOM PHUCK CHENaTh OLIMOOYHOE 3aKII0UeHHE
cocraisieT 5 %. [Ipu Gosnee cTporoii onieHke NpUHUMAIOT 1%-HbI YPOBEHb 3HAUMMOCTH.

HN3meHYHBOCTD — BapI/Ia66J'ILHOCTL, Bapuanusa MHAWBUAYAJIbHBIX
3HAYCHUN IIPU3HAKOB X 0KOJIO CPpCAHCTO 3HAYCHUA f OcHoB- HOH Mepoﬁ HN3MCHYHMBOCTHU SABJIAIOTCA
2 o
Aucnepcus S'u CTaHAAapPTHOC OTKJIOHCHUC S.

KoHTpoJs (cTaHAapT) — OJJMH I HECKOJIBKO BAPHAHTOB, C KOTOPBIMU CPABHUBAIOT OIBITHBIE BAPHAHTHI.

KOppeJIHIII/IOHHbIﬁ aHAJMU3 — CTAaTUCTHYCCKHI MCTOJ OIPCACICHUA TCCHOTHI U (l)OpMBI CBA3U MCKAY
IMpU3HAKaAMH.

Koppe.mumﬂ — B3aMMOCBA3b MCXKAY IPHU3HAKAMM, 3aKJIOYarolnascsa B TOM, 4YTO CpPEAHAA BCIUMYMHA
3HAUCHUH OAHOI'0 IMpU3HaKa MECHACTCA B 3aBUCUMOCTHU OT UBMCHCHUSA APYTroro Ipu3Haka.

Koxdppuument Bapuanmu (M3MEHYHMBOCTH) — OTHOCHUTEJBHBIN MOKa3aTellb W3MEHUYMBOCTU IPU3HAKA,
MIPEJICTABIISIONINI OTHOIIEHWE CTaH/IAPTHOTO OTKJIOHEHHS S K cpefHel apu(MeTH4ecKoH, BRIpaKEHHOE B
nporeHTax. O6o3HauaeTcs OykBoi V.

Ko3ppuumnenT koppensiumm — CTaTUCTUYECKHI MOKa3zaTelb Tec- HOTHI (Cuibl) cBsizu. OOo3HauaeTcs
OyKBOIi I



Kospduunenr perpeccun — Ryx — 4nCII0, NOKA3BIBAIOIIEE, B KAKOM HAMPABICHUK U HA KAKYIO BEJIHYHHY
M3MCHSETCS B CpeOHEM 3aBHCHMas TIepeMeHHas Y (pe3yiIbTaTUBHBIA NPH3HAK) NpU H3MEHEHUH
HE3aBUCUMOUN HepeMeHHOﬁ X Ha CAUHHUIY U3SMCPCHUS.

JlaTuHCKMH KBaJpaT — cxema PEHJOMHU3UPOBAHHOIO (CIYYaiHOTO) pa3MeEIICHUs] BAPUAHTOB B OIBITE, B
KOTOPOM JICISHKH pacrojaraiorcs psaamMu u ctojbramu (4x4, 5x5, 6x6 u T. a.). B kaxmoMm psaay u
CTOJIOIIE JIOJDKEH OBITh TIOJHBIN HA0Op BAPUAHTOB CXEMBbI (TOBTOPEHUS ), H, CJICJIOBATEIBHO, B IATHHCKOM
KBaJ[paTe YMCIIO MOBTOPEHUI PAaBHO YHCITy BApHAHTOB, a 00OIIee YHCIIO JICISHOK PaBHO KBAJpaTy 4mcia
BapHaHTOB.

JlaTHHCKMH MPSAMOYTOJbHUK — CXEMa PEHIOMH3MPOBAHHOTO (CIIy4alilHOT0) pa3MEIlCHUSI BapUAHTOB B
ombITe. B OCHOBE JIGKUTIIATUHCKUHN KBaJpaT, KOTOPBIN U OMPECIIICT TOBTOPHOCTHOIBITA, YACIIO PSJIOB U
cToJIOINOB. UMCIIO BapHaHTOB JOHKHO OBITH KPAaTHBIM MOBTOPHOCTH (4xX4X3; MOBTOPHOCTH N=4, YHCIO
BapuanTos 1=12).

MeToaMKa 10J1eBOI0 ONBITA — BKIIFOYAET CIEAYIOIINE IEMEHTHI: YHNCIIO BAPUAHTOB, IUIOLIA(b IENISTHOK, HX
¢dopma u HampaBJeHUE, IOBTOPHOCTb, CHCTEMa DPa3MEIIEHUs BApUAHTOB, MOBTOPEHUH M ICISHOK Ha
TEPPUTOPUH, METOA yUeTa Yporkas, OpraHH3alys ONbITa BO BPEMEHH, a TAK)KE METOJ CTaTHCTHYECKOIO
aHaJIM3a JJaHHBIX.

MeTOI[ HECOPrann3oBaHHBIX HOBTOpeHHﬁ — [OJIHag PEHAOMU3AIUA.

Mertoa pacuienjieHHbIX (CJI0KHBIX) JEJSIHOK — JKCIIEpUMEHT, B KOTOPOM JIEJISHKM OHOTO OIbITa
UCIIOJIB3YIOT KaK OJIOKH Ui ApYyroro. JIensHKu mepBOro mopsika pacUIeIUIsIIOT Ha JENSHKH BTOPOrO
NOPSIZIKa, a MOCIeTHIE — Ha 0oJiee MEJIKHE JICNSIHKY TPEThEro mopsiaka. MeToJ1 pacieryIeHHbIX JEeSTHOK C
PEHIOMU3UPOBAHHBIM Pa3MEIleHHEM BapUAHTOB UCTIONB3YIOT JUIS 3aKJIaJKH MHOTO(AKTOPHBIX OIIBITOB.

Merton peHAOMHM3MPOBAHHBIX (CJHYYAHHBIX) NMOBTOPEHUIl — HKCIEPUMEHT, B KOTOPOM BAPUAHTHI IO
JeJISTHKaM pa3MeleHbI B CITy4aiiHOM ITOPSAKE 110 TaONHIE CITyYalHBIX YUCEIT WX T10 KPEOHIO.

Oto0 HamboJIee PacIpOCTPaHEHHBIH METOJI pa3MeIleHHS BApUAHTOB.

Haumensmas cymecrsennasi pasnoctb (HCP) - BennuuHa, yka3piBarolas rpaHUIly BO3MOKHBIX CITy4alHBIX
OTKJIOHEHMH B JIKCHEPUMEHTE; 3TO Ta MHUHUMAJIbHAS Pa3HOCTb B ypOXKasfgx MEXIy CPEIHUMH, KOTopas B
JIaHHOM OIIbITE pH3HaeTCs cyiecTBeHHOUNPH 5% —HoM (HCPos) nimu 1%-nom (HCPo1) ypoBHE 3HaUMMOCTH.

OnpIT — WCcleNoBaHKE, OCYIIECTBISIEMOE Ha CIELUHAIbHO BBIJIEJICHHOM Y4YacTKe JUIS OLIEHKHU JEHCTBHS
Pa3IMYHBIX BApUAHTOB (COPTOB) HA ypOKail pacCTeHUH U €ro KayecTRBO.

OnpITHBIA y4acTOK (IJI0MIAAb MO/ OMBITOM) — COBOKYITHOCTB JGIISTHOK, 3aIIUTOK, IOPOXKEK, TOPOT.

Omuodka onbi?f'ra, BBIOOPKH — Mepa pé{cxomnenm MEXY pe3yJbTaTaMH BbIOOPOYHOTO HCCICIOBAHUS W
WUCTUHHBIM  3HAUCHUEM H3MepseMol BeiMuyuHbl. [lpu 00paboTKe pe3yNbTaTOB OMNbITA METOIOM
JUCTIEPCUOHHOTO aHallu3a OMpPECISIOT 0000IICHHYIO OIMOKY CPEIHUX, BBIPAXKAEMYI0 B TEX e AMHUIIAX
M3MEpEeHHs, YTO W M3ydaeMbli mpusHak. OmwuOKy S , BBRIPOXEHHYIO B TPOIEHTaX OT COOTBETCTBYIOIIEH
CpeJiHEei, Ha3bIBAIOT OTHOCHTENILHON ONMIMOKOMN orbiTa Mk BEIOOPKH (S %). B mosieBoM ombiTe BETHIHHY
S % (crapoe oOo3naueHne m% wiu P), yacto 6e3 ydyera ypOBHS ypOKaWHOCTH, HUCIOJB3YIOT B KaueCTBE
MoKa3a- TeJsl, XapaKTEePU3YIOIIEro TOYHOCTH MOJIEBOTO OIbITA.

OTHocHuTebHAN OMNOKA — omMOKa CpeHEH, BRIpaKCHHAS B TIPOIIEHTAX OT COOTBETCTBYIOIICH CpeaHei.

HOBTOpeHHe — YacCThb Iiom@aan OIBITHOTO YYacCTKa, BKIIFOHarouias JACJIAHKHW C ITIOJIHBIM Ha60pOM BapHuaHTOB
CXEMBbI OIIbITA.

IToBTOpPHOCTH — YKCIIO OJJHOMMEHHBIX JIEJISHOK Ka)K/I0r0 BapHaHTa B JAaHHOM I0JEBOM ombiTe. [IoBTOpHOCTH
ONbITa BO BPEMEHU — YHCIO JIET UCHBITAHUS arpoTEXHMUYECKUX NpueMoB win coptoB.lloseBoi onbIT —
UCCJICIOBAHUE, OCYILECTBIIEMOE B II0JIEBOM OOCTAHOBKE Ha CIIEIIMATIbHO BBIJICJICHHOM Y4YacTKe IJISl OLIEHKH
JIEHCTBHS Pa3M4HbIX BAPUAHTOB HA YPOKAUHOCTh PACTEHUU U €r0 Ka4ecTBO.

Ilonnan pPeHAOMU3aANIUA (MeTOZI HEOPraHu30BaAHHBIX HOBTOpeHHﬁ) — BApUAHTHI IOJICBOI'O OIIbITa
pacmojiararoTcs Ha ACIAIHKaXCOBEPIICHHO cnyqaﬁHo.

HpOI/I3BOI[CTBeHHbIﬁ CeJIbCKOXO03HCTBEHHDbIHI ONBIT — KOMILICKCHBIC HUCCIICA0BAHU, KOTOPLIC
IMPOBOJATCA B IPOHU3BOACTBECHHBLIX YCJIOBHAX 6pI/IFa)IaMI/I, OTACIICHUAMU, XO3SMCTBAMU HITH rpynnoﬁ
XO3SICTB U OTBEYAIOT KOHKPETHBIM 3aJla4yaM IIPOMU3BOACTBA, €0 pasBUTHA U COBEPIICHCTBOBAHN.
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PexorHocumpoBouHblii  (pa3BedbIBaTeJbHBI) TMOCEB — CIUIOIMIHOM IOCEB OJHOW KYyJNBTYpHI,
IPEIECTBYIOIUI 3aK/IafKe ONbITA U NPOBOMUMBIN Il BBISBJIECHHUS CTENEHH OJHOPOAHOCTH (IIyTeM
IpoOHOro y4era yposkasi) IOUYBEHHOTO IJIOA0POAHUS Ha IO IUOIIBITA.

PenpomusznpoBannoe (ciy4yaiiHoe) pa3MellleHHe BApDMAHTOB — TaKOE€ Pa3MEILEHNE BApUAHTOB M10JIEBOTO
OMBITa, KOTJa TOPAJOK MX CIEAOBaHMS HAa JENSHKaX ONpeAeiseTcs MO >KpeOWio WM Mo Talnuie
CIy4YalHBIX YHCEIL

Pemerka — MeTO/ pa3MeIlCHUSI BAPUAHTOB B OMBITE MPU YCIOBUH,YTO YHCJIO BAPUAHTOB PaBHO KBaApaTy
LIEJIOTO YHCIIA.

Cucremarnueckoe pasMelieHue BapuaHTOB — CXEMa, IIpu KOTOpOﬁ NOpAAOK CIICAOBaHUS BaApUAHTOB B
KaKaAOM MMOBTOPCHUUTIOAYHHACTCA onpeaeneHHOﬁ CHCTEMC (HOCJ'IGI[OB&TCJ'H)HO, B MIaxMaTHOM HOpﬂ,ﬂKC).

CucremaTuueckoe mocjIeA0BaTe/ibHOEC pPasMCIICHUE BApUAHTOB — IIPUMCHACTCS IIPU OAHOSAPYCHOM
PpacCIojIoXXE€HNU JCJIAHOK B OIIBITE.

CranaapTHoe pa3sMelleHHe BAPHMAHTOB — TaKOE€ paclOJOXKEHHE BapHAHTOB IIOJIEBOTO OIBITA, IPH
KOTOPOM KOHTPOJIb (CTaHAapT)pa3MeraeTcs yepe3 1-2 nzyyaembIx BapuaHra.

CryneHuyatoe pa3MelleHHe BapHAHTOB — pPa3HOBUAHOCTh CHUCTEMAaTHYECKOTO pa3MEIIeHHUs, KOoraa
JENSTHKA B ONBITE PACIOJIAraloTCsl B HECKOJBKO SPYCOB WU Uil Oojiee PaBHOMEPHOIO DPa3MEIICHUs
BapHUAHTOB IO IUIOIIAAN OIBITA PACIIONOKEHNE UX B KOKIOM IpyCe CABUTAeTCS Ha YaCTHOE OT JEJICHUS
YHCiIa BAPUAHTOB HA YHCIIO SIPYCOB.

CxeMa onbITa — COBOKYITHOCTD OTBITHBIX U KOHTPOJILHBIX BAPUAHTOB, 00BECIUHCHHBIX OOIICH HICCH.

THUNIHYHOCTH (pel’[peSeHTaTHBHOCTB) — COOTBCTCTBUC MNPOBCACHUA OIIbITAa MOYBECHHO-KIIMMATUYCCKUM U
ArpoOTEXHNYCCKUMYCIOBUAM CEIIbCKOXO3SIHMCTBEHHOTO IIPOU3BOJACTBA I[aHHOﬁ 30HBI.

YpoBeHb 3HAYMMOCTH — PUCK C/eaTh OINMOOYHOE 3aKIoueHHe. B arpOHOMHYECKHX MCCIEI0BAHUAX
nomyckaercs 5 u 1 %. O6o3Havaercs OykBoii Pi.

YpoxaiiHOCTh — KOJHYECTBO MPOAYKIIMH PACTCHUEBOACTBA C CIUHUIIBI 3¢MEIbHON TUIOIIATH: Kr/M%, 11/Ta,
T/Ta.

Yuer ypo:kasi KOCBEHHbIIl — METO/ yueTa ypoxas 10 cpeJHel npode - MPOOHBIMH CHONIAMH, IPOOHBIMH
IUIOIA/IKAMHU, METPOBKaMH, OTAEIbHBIMU PACTEHUSIMU.

Ydyer ypo:kasi CIUIOIIHOM — METOJ YyYeTa ypokas, MPU KOTOPOM B3BEUIMBAIOT M YYHUTHIBAIOT BCHO
TOBAPHYIO YaCTh MPOJYKIIMU COBCEW IIOMIAAN KaX/J 10l YUETHON JEISHKHU ONbITA.

®dakTopuanabublii onbIT (IIPJ) — MHOTODAKTOPHEIHN OMBIT, CXeMa KOTOPOTO BKJIIOYAET BCE BO3MOKHBIC
coyeranust (kKoMOMHaN¥M) (akTOpOB, UYTO TIO3BOJSIET YCTAHOBUTH JICHCTBHE M B3aUMOJCHCTBHE
U3y4aeMbIX (aKTOpPOB.

Yuco creneneii cBo0OABI — YKCIO CBOOOJHO BapbHpyromux BequunH. O0o3HadaeTcs OyKBOM n W B
HPOCTEHIIIEM ClTydae paBHO YHCITY BCEX HAOIOICHHUI, yMEHBIICHHOMY Ha equHuIy (N—1).

AmO-MeTON — cTaHIAPTHOE pa3MelleHHe BapUaHTOB, TP KOTOPOM KOHTPOJIbHBIM BapHaHT pacrioyiaraercs
yepe3 OJIMH W3Yy4aeMbIi, pacrojioKeHHe AENSTHOK OJHOSIPYCHOE, OIBIT HauWHAaeTCd M 3aKaHYMBACTCA
KOHTPOJIEM.



UTOI'OBBIN TECT JJISI IPOBEPKU 3HAHUM

1. JlaGopaTopHblii, BereTallMOHHbIN, JH3UMeTPUYeCKHIi,10JIeBO —
3To...

1) OcHoBHBIE METOIBI ArPOHOMUYECKOTO HCCIIEIOBAHUS

2) JloBepuTeNbHBIC HHTEPBAIIBI

3) Vuer ypoxas

4) T'pynnupoBKa BapHaHTOB

5) JpoOHbIii yuer

2. N3yyenue, npu KOTOPOM MCCJIeJ0BATE]b UCKYCCTBEHHO BbI3bIBaeT
SIBJICHMSI WJIM W3MeHsleT YCJIOBMSI TaK, 4YTOObI Jyylle BBbISICHUTH
CYIIHOCTH SIBJIEHHSI, MPOMCXOKAeHHE, MPU- YUHHOCTh U B3aMMOCBS3b
NpeIMeTOB U ABJEHUH — 3TO...

1) DKCIIepUMEHT HITH OITBIT

2) KoppensunoHHbI# aHamu3

3) sMeH4YnBOCTH

4) Pa36uBKa ONBITHOIO y4acTKa
5) ducnepcnoHHBII aHATTH3

3. KomnyecTBeHHasi WM KadyeCTBEeHHAs] PErHCTPAlMsl WHTEPeCYOIHX
HCCJIEIOBATE I CTOPOH PA3BUTHA SIBJIEHHA, KOHCTATALUS HAJTUYMA
TOr0 UJIM MHOTO €ro COCTOSIHUS, IPU3HAKA MJIU CBOWCTBA — 3TO...

1) Habmonenus

2) BeposiTHOCTD

3) JlocTOBEpHOCTH OIBITa
4) Koppemsmms

5) BapwuanT ombita

4. MHM3y4yaemoe pacTeHue, COPT, YCJI0BHUS BO31e/bIBAHUS,
arpoTexHu4ecKuii NpueM MJIM UX COYeTaHHUe — ITO...

1)Bapuant ombita
2)3amuTHast mooca
3)IToBTOPHOCTH
4)YpOoBeHb 3HAYUMOCTH
5)Cxema ombiTa

4)YpoBeHb 3HAYUMOCTHU
5)Cxema omnbiTa
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5. DeMeHTapHasi eAMHULA N0JIEBOI0 ONbITA, YACTh MJIOLIATH
ONbITa, HMeEKIIasi ONpeleJieHHbIH pa3mep W ¢opmy u
NpeIHa3HAYECHHAS [IJIs1 pa3MelleHusl 0TAeJbHOI0 BapHaHTa —
3T0...

1) JlensiHKa OMBITHAS 4) Bapwuarus
2) JlensHka yueTHas 5) M3MeHYHBOCTH
3) JocTOBEpHOCTD OMBITA

6. BapuaHuT, c KOTOPHIM CPABHHBAKT ONbITHbIE BAPHAHTHI —
3To...

1) Konrpoas 4) IloBTOPHOCTH

2) JlenstHKA OIIBITHAS 5) Cxewma ombita

3) Koppemsuus

7. YacTh MI01IAAH ONLITHOTO YyacTKa, BKJIK4Yanmero
ACJIAHKH C ITOJHBIM HaﬁOpOM BApHAHTOB CX€MBbI OllIbITA —
3TO...

1) TloBTopeHue 4) BeIktiouka
2) TIoBTOpPHOCTH 5) I3MeHYHBOCTH
3) MHensuHka ydeTHast

8. Yuc10 OTHOMMEHHBIX JAeJIAHOK KaXK/I0T0 BapuaHTa B
JAHHOM IT0JIEBOM OIIBITE — JTO...

1) TloBTOpHOCTH 4) ®akTOpHATBHBIN OITBIT
2) TloBropenue 5) Cxema ombita
3) VYpaBHUTENBHBIH MOCEB

9. PacxoxkaeHnme MeKAy pe3yJbTaTaMH  BBIOOPOYHBIX
HA0NWAeHNd W  HUCTUHHBIM  3HAaYeHHEM H3MepsieMoii
BEJIMYUHBI — ITO. ..

1) Ommbka

2) BapuanuoHHBIA psi

3) UYwmcio creneneit cBOOOIBI

4) TIoBTOpPHOCTH

5) HaumeHslmas CylecTBEHHAs Pa3HOCTh



10. Onpenesienne 3a1a4i U 00HEKTOB HCCJIENOBAHUIA,
pa3padoTka cxeMbl ONIBITA, BLIOOP 3eMeJIbHOI0 YYACTKA — 3TO...

1) IlnanupoBanwue sxcriepumenta  4) BereraroHHBIN OIIBIT
2) JlucrnepCHOHHBIN aHATH3 5) PekorHOCHHPOBOYHBIH
3) Penpomuzariys OCeB

11. CrulomHoil nmoceB OAHOW KYJbTYpPbl, IpeJlIecTBYHOIIHI
3aKjajKe IM0JIeBOro ONbITA M NMPOBOAMMBII NSl BbISIBJICHHS
CTeleH! OJHOPOHOCTH IOYBEHHOI0 IJI0A0POAUs HA NJIOLIAAN
OIbITA — 3TO...

1) PeKOrHoCIUpOBOYHBIN ITOCEB

2) PennomMusupoBaHHOE pa3MelICHHE BAPUAHTOB

3) CrangapTHoe pa3MelIeHIe BAPUAHTOB

4)  VpoBeHb 3HAYUMOCTH

5) Meron paclieneHHbIX JeISTHOK

12. CoBOKYNHOCTH ONMBITHBIX U KOHTPOJbHBIX BAPUAHTOB
—3T0...

1) Cxewma ombiTa

2) TloBTOpHOCTH

3) TloBropenue

4) HauMeHbIas CyLIECTBEHHAS PA3HOCTh

5) BeposiTHOCTB

13. UccnenoBanme, oCylIecTBIsIEMOE B T0JIEBOIl 00CTaHOBKe
HA CHEIHAJTbHO BbIIEJEHHOM Y4YacTKe [Jisl OlleHKH JeiicTBUsA
Pa3IUYHBIX BAPDMAHTOB HA YPOkKail pacTeHUil U ero Ka4ecTBO
—3T0...

1) TloneBoii OmbIT 4) BereTanMoHHBIN OMBIT
2) PeKOTHOCIUPOBOYHBIH OTIBIT 5) JlatuHCKHit KBagpaT
3) VYpaBHHUTEILHBIN [TOCEB

14. KomiiekcHoe HcCiIe0BaHUE, KOTOpPOe TPOBOAUTCH B
NPOU3BOJICTBEHHBIX YCJOBUAAX OpuragamMm, XxossiiicTBamm,
TPYNIIOH XO0351iiCTB M 0TBe4YaeT KOHKPETHBIM 321a4aM CaMoOro
MaTepuaJbLHOIo NPOU3BOJCTBA, ero  pa3sBuUTHSA "
COBEPUIEHCTBOBAHUS — 3TO...

1) TIpow3BOACTBEHHBIN CETBCKOXO3AHCTBEHHBIH OIBIT

2) JIn3uMeTpUYECKHi OIBIT

3) BereranuoHHBIN OIBIT

4) YpaBHUTEBHBIMH IIOCEB

5) Cxema ombiTa
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15. YacTp mJIomaaM ONbITHOW JeJIAHKH, NMPeIHA3ZHAYEeHHOI
JJIs1 ydeTa ypoxasi — 3TO0...

1) Vuernas miomans AeTsTHKH 4) KoHTponb
2) poOHbIii yueT 5) Beikarouka
3) 3ammTHas monoca

16. Puck caeaath omimoo4yHoe 3aKjao4yenue. B
arpoHOMHMYeCKHMX HCCJIeJOBaHUsIX qonyckaercs S u 1% - 3To...
1) VYpoBeHb 3HAYUMOCTH

2) Bapuanus

3) IWMCrepCHOHHBIN aHAIN3

4)  @akTOpHAIBHBII OIBIT

5) Hawumenblas cymecTBeHHast pa3HOCTh

17.  BenuuuHa, yKa3bIBaWINAsi TPaHULy BO3MOKHBIX
CIy4alHBIX OTKJIOHEHHH B 3JKCIEPHUMEHTE; OTKJIOHEHHE
MEKIy BApHAHTAMH, KOTOpPOe Ha OIpeleJeHHOM YpPOBHe
3HAYMMOCTHU CYHUTAETCS CYIIECTBEHHBIM — 3TO...

1) HawuMmeHbIas CylecTBEHHAs pa3HOCTH (pa3HHUIIA)

2) Ywmcio creneneit cBOOOIBI

3) Ommbka ombITa

4) Koppemsuus

5) BapuannoHHBIA psi

18. YUncao cB00OAHO BApbUPYIOIIHUX BeJIUYHH; B NMPOCTeiimem
cIyyae PaBHO YHCIY BCeX HAOIIONEeHHIT MHUHYC eIWHHIA —
3TO...

1) Ywucno creneneii ceoboasl  4) KoadduimeHt nerepMuHaLUH
2) Koppesiust 5) JlocTOBEpHOCTH OITBITA

3) Cxema ombiTa



19.  Meronx  aHaam3a  pe3yJbTAaTOB  JKCIEPHMEHTA,
3aKJII0YAIOIIMIiCE B Pa3jioKeHHMU oO0uleii HM3MEHYUBOCTH
pe3yJbTATUBHOIO NPH3HAKA Ha YacTH, COOTBETCTBYHOLIHE
CTPYKTYpe 3KCIIEPUMEHTA, U OLleHKA 3HAYMMOCTH JAeiiCTBUS U
B3aHMOJICHICTBUA H3y4aeMbIX (PAKTOPOB MO0 KPHUTEPUIO
dumepa

1) JlucniepCHOHHBIN aHATH3 4) JlatuHCKHI KBaapar
2) JToCTOBEpHOCTD OMBITA 5) BeposiTHOCTb
3) Koppemnsius

20. CrarucruuecKkuii MeTO/ ONpe/eieHnsi TECHOTHI U GopMbl
CBSI3H MEKIY NPU3HAKAMH — 3TO...

1) KoppensaiuoHHbIH aHaIHu3 4) Mucnepcusi BBIOOpOUHas
2) MeTtoauKa MOJIEBOro OIMbITA 5) Bapwuarus
3) JlucmepCHOHHbIN aHATH3

21. KoppeasinmoHHasih  3aBHCHMOCTb  MEKIY  JBYMS
NPU3HAKAMM, KOTOpas HOCHUT JIMHEWHBbI XapakTtep u
BbIpakaeTcsi ypaBHeHneM npsimoii muauu Y = a+bX —sro...
1) JluneitHas KOppesIIHOHHAS 3aBHCHMOCTh

2) Kpusonuneiinas perpeccust

3) Hucnepcus

4) HW3MeHYHBOCTH

5) Kosapuamus

22, Ecau Ha BeJUYMHY PpPe3yJbTAaTHBHOTO TPH3HAKA
O/IHOBPEMEHHO  BJIMSIIOT  HECKOJbKO  (aKTOPHAIBHBIX,
KOppeJsilusi HA3bIBAETCH ...

1) MHoecTBEHHOM 4) Mucnepcueit

2) YacrHoii 5) H3MeHYHBOCTHIO

3) KpuBonuueiHoi
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23. CBOiicTBO 00BEKTOB OTHOTO KJIACCA OTIHYATHCH APYT OT
ApYyra mo oHOMY W TOMY ’Ke MPH3HAKY Ja’e B OJHOPOIHBIX
COBOKYIHOCTSX — 3TO...

1) H3meHuuBOCTDH 4)  Koppensius

2) Bapbuposanue 5) Ommbka ombiTa

3) VYpoxailHOCTh

24. Yactb o00bEeKTOB TeHEPAJIbHOH  COBOKYIHOCTH,
BKJIIOYEHHBIX B  00CJeI0BaHHME JUISI XaPAKTEPHUCTHKH
COBOKYNHOCTH M0 HY’KHBIM MPU3HAKAM — 3TO...

1) Bsibopka 4) JIuCTiepCHOHHBIM aHAITU3

2) Cxema ombita 5) Ommbka orpiTa

3) Koppemsius

25. CteneHb M 0CO0OEHHOCTH M3MEHEHHsI OJIHOTO0 W3
npu3HakoB (X) Ha equHuLy Apyroro (Y) —3To...

1) Perpeccus 4) Jucnepcus
2) Koppemsius 5)  VpoxalHOCTH
3) Bapuanus

26. U3MeHYHBOCTD, B KOTOPOii pa3jnyusi Me;KAy BapHaHTaAMH
BBIPAXKAIOTCA KOJIUYECTBOM, HAIIPUMeEP MacCoii, BLICOTOM,
ypoO:kaeM H T.JI. — 3TO...

1) KomuuecTBeHHAs H3MEHUYHBOCTh 4)  Perpeccus

2) Koppemsuust 5) Bribopka

3) KauecTBeHHas ©3BMEHYMBOCTD

27. Tloka3aTeJib, KOTOPBIH /1aeT MpeAcCTaBJeHHe 0 Hauboee
BEpPOSITHOI cpeaHell omuOKke OTAEJLHOI0 HAaOII0AEeHHS,
B3SITOr0 M3 JAHHOI COBOKYNHOCTH — 3TO...

1) CranmapTHOE OTKIIOHEHHE 4) Cxema ombITa
2) HMucnepcus 5) Omwubka
3) VYpoxallHOCTH



28. Pacnpenesienue pe3yJbTAaTOB H3MepeHMii, MOJTyYeHHbBIX
NpH N3y4YeHHH BBIOOPKH, HATIPHMeP pacnpeeieHne pacTeHHI
10 BHICOTE WJIN Macce — 3TO...

1) Dwmmnupuyeckoe pacrpe- 4) Tucnepcus

JleJieHue 5) TToneBoii OmbIT

2) Koppemsius

3) Perpeccus

29. U3 4ero cocTOMT oNbITHAS AestHKA?

1) W3 yuyeTHOH MIOIIAAM M 3aIIUTHON 30HBI

2) U3 yueTHOI turomaau

3) U3 noBTopeHHit 1 MOBTOPHOCTEH

4) U3 ydeTHO# omany 1 O0KOBOM 3aIIUTHOMN 30HBI

30. B KkakuX OnbITaX U3y4aeTcs BIAUSIHHE HECKOJILKUX (hak-
TOpoB?

1) MmuoropakTopHBIX 3) OnnodakTopHBIX

2) MHOroaeTHUX 4)  MHOroaenIHOYHBIX

31. Ecin Ha ONBITHOM Y4YacTKe HaQJII0AaeTcsl CHJIbHOe
BapbHPOBaHMeE MOYBEHHBIX YCJIO0BMIi, TO B 3TOM CJIyyae

Hazgo...?

1) VYBenuuuTh MOBTOPHOCTH OTBITA

2)  YBemuuMTb IUIOLIA SKCIICPUMEHTA

3)  YBenMYMTbH YHMCIIO BAPUAHTOB B CXEME IKCIICPHUMCHTA
4)  VMEHBUIHUTh HOPMY BBICEBA KYJIBTYPBI

32. Uro moapa3ymeBaeTcsl 1Mo NPUHIAIOM (IPABHJIOM)
€IMHCTBEHHOT0 pa3jauyius?

1) TexHONOrus BO3ENBIBAHHS U YCIOBHS HAa OMBITHOM y4acTKe,
KpOMe€ UCCIIeyeMbIX (DaKTOpOB, TOKHBI OBITH OIMHAKOBBIMU

2) Pa3sMmepbl U HampaBleHHE IEISHOK JOJDKHBI OBITH
OJIMHAKOBBIMH Ha BCEM OIIBITHOM Y4acTKe

3) TIpu MaTeMaTHYECKOM QHAIH3E JAHHBIC JODKHBI OTIHYATHCS
Ha OTIPENIEIICHHYIO BETHIHHY

4) Hccnemyemble COBOKYITHOCTH PACTEHUI HE JOIDKHBI
3HAYHUTENHFHO OTIUYATHCS IPYT OT IpyTra
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33. Eciin ypoBeHs 3HauuMOcTH 5%0-HBIii, YeMy OyaeT paBeH
YPOBEHb BepPOSITHOCTH?

1) 95% 3) 100 %
2) 90 % 4) 99 %

34. Kak pacumdpossiBaercas HCP
1) HawumeHblnas cyliecTBeHHas pa3HOCTh
2) HawuGonbIunii CyIecTBEHHBIN pe3yIbTaT
3) Head Certain Point
4) Hawubombmast CpeaHss pa3HHUIA

35. IIpu peHIOMHU3HPOBAHHOM pa3MeLIEHHH BAPHAHTHI B
onbITe pasMelanTcsa?
1) Cayuaiino
2) TlocnemoBarensHO
3) OxuH BapuHaHT KOHTPOJIS YEPEMAYETCS C OMHMM OIBITHBIM
BapHaHTOM
4)  Oauu BapHaHT KOHTPOJISA YEPELYETCS C IBYMsI OIBITHEIM
BapHaHTOM

36. B kakoM MeTo/ie pa3MelieHIs BADMAHTOB YHCJI0 BADHAHTOB
HOJI’KHO PABHATHCS YHMCJTy MOBTOpHOCTEMH?
1) JlaTuHCKHE KBaapat
2) Mertoa MONHOM pEHIOMHU3AIMN
3) Mertoa peHIOMU3UPOBAHHBIX MTOBTOPSHHI
4)  JIaTHHCKUIA MPSMOYTONBHUK

37. Kakas nposiJisieTcsi ¢popMa Koppesiliii, KOraa npu
yBeJH4eHHH OTHNX PH3HAKOB COOTBETCTBEHHO
YBEJIMYUBAIOTCS IPyrue Npu3HaKu?

1) TIpsmonuneiinas 3) KauectBenHnas

2) KpusonuHeitnast 4) KonuuectBeHHAs



38. Korna HCCJIeAyeTCs CBA3bh MEKAY ABYMSI NMPH3HAKAMH,
TO 3TO KOppeasauus?

1) TIpocras 3) Cpennsist
2) MHOKeCTBEHHas 4) TIpomexyrouHas

39. Jloist 4ero UcnoJib3ylOT PeKOrHOCHMPOBOYHbIE MOCEBHI?

1)  Jlist ompeiesicHUs BApUPOBAHUSI TUIOAOPOIHS TOYBBI

2) [us ompeesieHus BIMSHHUSA COPTa HA YPOXKAWHOCTH
KYJIBTYPHI

3)  Jlst CHIDKEHUS 3aCOPEHHOCTH TTOJIeH

4)  Jlnst cHIKeHHsT (PUTOMATOrEHHON MUKPOMIOPHI Ha MOJIe

40. Yem oTauyaeTcss MeTO[ MOJHOW PeHAOMHM3ALUH OT
MeTo/1a PEeHI0MU3UPOBAHHBIX MOBTOpPEHMIi?

1) B Merome MosHOH PeHIOMH3AIINH HE CO3at0TCs TOBTOPESHHUS
2) B Mero/e MOTHOM peHIOMHU3aIMY OOIbIIIE BAPUAHTOB

41. C kakoii 1eJbI0 3aKJIaAbIBAIOTCS MOBTOPEHUS
KcIepuMeHTa?

1) It yMEHBIIEHHUS OTPEIHOCTH SKCIIEPUMEHTA
2)  Jlnst yBenMYeHUs YKcia AEISTHOK

3) s yBelWUEHHUS TOBTOPHOCTH SKCIIEPUMEHTA

4)  Jlna ydyera BAMSHHS TOYBEHHBIX YCIOBHU B OITBITE

42. Kak Ha3pIBaIOTCS OIIMOKH, BO3HUKAIOIIKE MPH MPOCYETAX
B npouecce padoTsi?

1) T'pyGsie 3) Cnyuaiinbie
2) Cucremarnveckue 4)  OpHoHampaBiICHHbIE

43. HcKyccTBeHHOE CO3AaHWEe Pa3jJHYHbIX YCJIOBHH A
HCCIeyeMbIX PACTeHHH C 1eJbl0 BbISIBJIEHUS Haubosee
3(¢(peKTHBHBIX BApHMAHTOB B  Ipolecce Yy4YeTOB H
HAOI0ACHMIi:

1) Cxema orbiTa. 2) Ompir. 3) Bapwuanr.
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44.PazninvHble YCJIOBHUS, MPU KOTOPBHIX BHIPAUIMBAIOT PACTEHUs
B ONBITaX (OT/AEIbHbIE ATPONPUEMbI, YJIEMEHTHI TEXHOJIOTHid,
Ha0op copTOB):

1) Bapwuasnr. 2) Tloropenue. 3) Konrpoisb.
45. VciaoBus arpoTeXHHKH, PEKOMEHIOBAHHBbIE HAYYHBIMU
YUPEKIEHUIMH KOHKPETHOI 30HbI UIsl JAHHOIO X03sIiiCTBAa B
MePUO/ MOCTAHOBKH OMbITA:

1) Bapuanr.

2) KOHTpOJBbHBIN BapHAaHT.

3) Crangapr.

46. Jlyymmid copT cpead paiOHHPOBAHHBIX W HamboJiee
pacnpocTPpaHeHHBIX, ¢ KOTOPbIM CPABHHBAIOT OCTAJIbHBbIE
u3ydyaeMble cOpTa:

1) KonTtpoms. 2) Bapwuanr. 3) Crangapr.

47. IlepeyeHb JOTMYHO MOAOOPAHHBIX BAPUAHTOB C

onpeaeeHHbIMH KOHTPOJISIMH (CTaHAAPTaMHU), 00beIUHEHHBIX

KOHKPETHOI TeMoii, ujeeii:

1) Cxema ormbiTa. 2) DOkcnepument.  3) IToBTOpHOCTH
OIIBITA.

48. 3emMenbHasi MJaoOMIaAL MPSIMOYToJbHOI (oOpMBI
ompe/eIeHHOT0 pa3Mepa, Ha KOTOPOii H3y4aloT TOJbKO OIMH U3
BAPHAHTOB ONbBITA:

1) 3ammurka. 2) Bapwuanr. 3) OmnbITHAs AETSHKA.

49. YacTh MJIOIIAIH ONBITA ¢ MOJHBIM HA00POM BAPHAHTOB
COIJIACHO CXEMe ONbITA:
1)  DkcrmepuMmeHT. 2) TIOBTOPHOCTS. 3) IoBTopeHue.

50. M3yuyenune KOHKPETHOr0 00bEKTA, SIBJICHUSI HJIH MPeAMeTa
A5 PACKPBITHS 3aKOHOMEPHOCTEH €ro BO3HHKHOBEHHUS H
pa3BUTHSL:

1) HaGmonenwue.

2) HayuHoe ncciemoBaHue.
3) Ompir.



51. YnopsinoueHHasi 1eATEJbLHOCTh, HANTPABJIEHHAS HA
noJiyueHue HOBbIX 3HAHMIA:

1) Meton. 2) DKCIIEPUMEHT. 3) Habmronenwe.

52. Hay'-moe npeanoJI0KeHue, MCTUHHOC 3HAYCHHE KOTOPOro
SABJIACTCA HCONPEACTCHHBIM:

1) Teopus 2) 3uanue 3) I'umote3a.

53. [lleseHampaBieHHOe coOCpel0TOYeHHMe BHHMAHHA HA
SIBJIEHMSIX, NIPOUCXOSIIMX B NMPHPOAe WJIM IKCHePpHMeEHTe M
UX KOJHYeCTBEHHAA H KaUeCTBEHHAS perncTpamus:

1)  OmbiT 2) HaGmoaenue. 3) DKcrepuMeHT.

54. Mertoa WccaeI0OBaHHH, ¢ NOMOIIBI)  KOTOPOro
uccaeayeMblii  00beKT  MBICJIEHHO WM (HU3HYeCcKH
PACWICHSIIOT HA COCTABHBIE YACTH IJIsl 1eTAJILHOI0 M3yYeHHUsI:

1) AGcTparupoBaHHe. 2) Cunres.

55. CoennHeHHe pacuIeHEHHbIX W NPOAHATU3ZMPOBAHHBIX
yacreii MccienyeMoro o0beKTa B eIMHOEe IeJ0e C IeJbI0
NMOJIyYeHUs] HeOOXOAMMBIX JAHHBIX JUISI BBIBOIOB H
00001eHMIT:

1) Awnanms. 2) Cumres. 3) O6061eHue.

56. MeToa McCJIe0BAHUSI, C TIOMOIIbI0 KOTOPOr0 CYKIEHHUS
BEIYT OT ()AKTOB K KOHKPETHBLIM BLIBOIAM:

1) Huaykims. 2) Amnamms. 3) Henykuus.
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57. Mertoa ucc/en0BaHusl, KOTOPbIH MO3BOJISIET ¢ MOMOIIbIO
AHAJIN32 OGLINX MMOJIOKEHHIT U PAKTOB JeJIATh YACTHBIE OH-
HOYHBIE BHIBObI:

1) O6obuienwue. 2) Henykuws. 3) Numykiust.

58. HcciienoBanue pacTeHHi, BHIPAIIUBAEMbIX B COCY/AaX, B
CTEeKJISIHHBIX JIOMHKaX TMPH CTPOr0 KOHTPOJIMPYeMbIX
YCJIOBHAX BHeIIHell cpeibl ¢ LedbI0 H3yYeHHs BJIHSHHSA
OTACJBbHBIX (aKTOPOB  KH3HHM  PACTEHHIl, CYIIHOCTH
NMpOLECCOB, KOTOpPbIe NPOMCXOAAT B PACTEHHUH, MOYBe U B
cucTeMe MO4YBa-pacTeHue:

1) JTaGoparopHblii METO.

2) BereTannoHHBIH METOI.

3) JIusuMeTpHYECKHil METOA.

59. HccienoBanue pacTeHHil M CBOWMCTB MOYBBI B TOJIE, B
00/IBIIMX cOCyAaX VISl M3yUeHHUsl 0alaHca BJIATU U 3J1eMeHTOB
NUTAHUS:

1) JlusumeTpuuecKuit METOI.

2) BereTannoHHO-TIOJEBON METOI.

3) Tonesoii MeTo.

60. HccrnenoBanme pacTeHHMii HENMOCPeACTBEHHO B ToJie B
MEeTAJINYeCKNX  IHJIMHAPAX, ¢  [eJbl0  W3yYeHHs
3¢ ¢pekTHBHOCTH YyA0OpEeHUil, TIJIOAOPOAUSI TeHeTUHYECKUX
TOPU30HTOB:

1) JlusumeTpuuecKuit METOI.

2) Tlonesoii MeTox.

3) BererannoHHO-IIOIEBON METOI.

61. OcHOBHOii MeTO] HAYYHOW AarpoOHOMHH C TOMOIILIO
KOTOPOr0 CBSI3bIBAIOT TeOpeTHMYecKHe U INpaKTHYecKHe
HCCJIEIOBAHNS € Le/IbI0 BbISIBJIEHUS JOCTOBEPHBIX Pa3IM4uii
MEKAY BApPHMAHTAMH ONBITOB, KOJHMYCCTBCHHOH OLICHKH
BJUSHUA (PAKTOPOB KU3HU HA YPOXKANHOCTH PACTEHHHA U
KA4eCTBO NMPOAYKIUH:

1) JTaGopatopHbIii METOI.

2) Tlonesoii MeTOI.

3) BereTanHoHHO-TIOIEBOM METOI.



62. MeToa ucCJieOBAHMSI, HCIOJIb3YeMbIil JUISI AHAIM3A PACTEHHH M Cpelbl UX OOMTAHHUS, OLEHKHU
KayecTBa YpoKasi, HCCJIENOBaHUS (U3HYECKHX, XHUMHYECKHX, MHKPOOHOJOTHYECKHX CBOICTB
NOYBBI, SIBJISIIOMIMIACS HEOTHEMJIEMOI YACTHIO IPYTHX CHENHAIBLHBIX METO0B HCC/IE0BAHMUS:

1) JlaGopaTopHBIH METO.

2) BereTanuoHHBIH METOI.

3) Tlonesoii MeTOI.

63. MeJkoaeIsTHOYHbIE ONBITHI MPOBOASAT HA OMBITHBIX
JeJAHKAX IUIOIAAbIO:

1) o 10 m°. 2) Jlo 15 m2. 3) o 20 m2.

64. JlaGopaTopHo-1m0JieBbie ONBITHI MPOBOASAT HA ONMBITHBIX
AeJISIHKAX MJI0INAIbI0:

1) 5-10 w2 2) 1150 w2 3) 51-70 M2

65. ITos1eBbI€ ONBITHI MPOBOSIT HA ONMBITHBIX JAEJITHKAX
IUIOIAABIO:
1)< 10 m? 2)>10 m? 3) >50 m?.

66. B 1eMOHCTPAIIMOHHBIX ONMBITAX MJIOIIAIb IEJISIHOK
COCTABJIACT:

1) 50-100 M2 2) 100200 M2  3)200-400 M2

67. Jdaa onbiToB mo y4eTy 3¢¢eKTHBHOCTH HOBBIX
arponpHeMoB B INPOMU3BOJACTBE BbIACIAIT KOHTPOJIbHbIE
M0JIOCHI, 00111asl IUIOMIAAb KAXKI0H U3 KOTOPbIX:

1) o 3ra. 2) JoSra. 3) Jo10ra
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68. OnbIThI, MPOBOAUMBbIE HA NMPOTS:KeHUH 1-2-X JieT, JJIA
BBISIBJIEHHSI TeX AarponpHeMoB MJIH COPTOB pPAaCTEHHIA,
KOTOpbIe HeOOX0UMO H3YUYaTh B MOCJIEAYIOIIEM:

1) Kparkocpounbie 2)Pa3BenpiBarens-  3) MHoOronetHue.
HBIE.

69. OnbITHI, MpoBOAUMBbIE B TeyeHue 3-10 Jger,
HCIOJIb3yeMble 1JIsl HANTMCAHUS TUILIOMHBIX H
JAUCCEPTALUOHHBIX PadoT:

1) PasBenpiBareinn 9 Kparkocpou- 3)MHoroseTHue
HBIE. HBIE.

70. OnbIThl, MpoBOAMMbIe B TedeHue 11-50 sger, B Hay4Ho-
HCCIIe0BATENILCKAX YYPEKIEHUIX WM BBICIIHX YYeOHBIX
3aBeleHNIX Ha CHeNHATbHO BBIIEJIEHHBIX  yYacTKax
(cTauuonapax):

1) KpartkocpouHsie. 2) nuTesbHBIE. 3)MHOroJIETHHE.

71. OnbITHI, IpOBOTUMBIE DoJiee 50 JeT B 0TIeTbHBIX
HHCTUTYTAX WJIM MOYBEHHO-KJIMMATHYECKHX 30HAX:

1. MuoronerHue. 2. JlnuTenbHBIE. 3)PasBenpiBaTenbHBIC

72. OnbIThl, IPOBOANMbBIE B PA3TUYHBIX MOYBEHHO-KIUMATHYECKHX
30HAX MO eAUHOH MeToJUuKe, pa3padoTaHHOIl HAy4YHO-
KOOPAUHAUMOHHBIM IIEHTPOM:

) Teorpadpuue- 9d  ArporexHude- 3)MHorodakTopHEIE.
CKHe. CKHE.

73. OHLITLI, MNPOBOAUMBIC B PA3JIMYHBIX reorpa(bnqeumx 30H
ax 1mo MeToauKe, CO3}IaHHOﬁ OTACJIBbHBIM HCCJICA0BATC/ICM

1) Teorpapuueckue. 2) Enunudnse. 3) OnHo(haxTOpHEIE.



74. I1pu npoBeieHUH JAHHBIX ONBITOB U3YYAaKOT OJHOBPEMEHHO HECKOJIBKO (PAKTOPOB:

1)OnHodaKkTOpHbIE. 2) MuoroakropHeie.  3) Maccoseie.

75. OnpIThl, AawIIMe OOBLEKTHUBHYKW OLEHKY AeiicTBUS
pasiM4HbIX  (aKTOpPOB  KHU3HH, YCJOBHH, NPHEMOB
BO3ICJbIBAHMA MM HX  COYEeTAaHMI  HAa  yposKail
CeJIbCKOX0351iICTBEHHBIX KYJIbTYP H €ro KayecTsa:

1) Tlo copTOUCTBITAHHMIO.
2) ArpoTexHHYeCKHe.
3) Maccossie.

76. OnbITHI 0 H3YYEHHIO OLEHKH COPTOB U THOPUIOB
CeJIbCKOX035IiiCTBEHHBIX KYJIBbTYP:

ArpoTexHHYecKHe.
1) Enunuunsre.
2) Tlo cOpTOUCIIBITAHHMIO.

77. 3akI0YMTEIbHBINA ITaN CeJeKIMOHHOIr0 Mmpolecca, mnocJe
KOTOPOro HauboJjee yaayHble COPTa, THOPUABIL, JUHUHU TOJIY-
4alT o(pUIHAJIbHOE IPU3HAHKE:

1) CraHIMOHHOE COPTOUCIIBITAHHUE.,
2) KoHKypCHOE COPTOHCITBITAHHE.
3) TocymapcTBEeHHOE COPTOUCIBITAHHE.

78. UepenoBaHne BAPHAHTOB HA ONMBITHBIX JIEJISTHKAX B
3aBHCHMOCTH OT 33/1a4 U KOHKPETHBIX YCJI0BH I BHEIIHEeH
cpenbl:

1)  Omgir. 2) Merox pasMerieHus. 3) Bapuasr.
79. MeTtoa pa3MelnieHisl BADHAHTOB B MOCJI€10BATEIbLHOCTH,
3allMCAHHOM B cxeMe OIbITAa:

1) Cucremarnye- 2)

. Cranpaprabiid.  3) CiiyuyaiiHblid
CKHUH.

80. MeTo, Mpu KOTOPOM BO3Jie Ka:KI0ro BapuaHTa (copra)
pa3sMenaeTcsi KOHTPOJIbHBINA (CTAHJIAPTHBIN) BapHaHT (COPT):

1) Tocnenosa- 2)  CnyvaiiHblii. 3) CrangapTHBIH.
TEJIbHBI.



MeTo, B KOTOPOM MeCTO BAPUAHTOB ONPeIeJISIIOT 10 TA0IMIe CIYYaiiHbIX YHCe/I UM Kpeduio:
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81.

1) CranpapTHbIil.

2) PeHIOMH3MPOBAHHBIA.

3) Cucremarnveckuii.

82. BapuaHTHI B OIILITE Pa3MeEIEHbI:
41112 (3|1 |3 |4 )2
3121|1412 |4|3 1
83. BapuaHTBHI B ONIbITE Pa3MelleHbI
3(1]2 4

112|413

214131

4 13|12

84. BapuaHTBI B ONILITE PA3MEIIEHDL
4 (917|613 ]2]5

6 (2|54 (8|7 |19

3 (8129|516 |4

1) CuctemMaTU4eCKuM
METO0M

2)MeronoM peHAOMU3HPO-
BAHHOI'O IIOBTOPEHHUS.

3) Meronom JIATUHCKOTO
NIPSIMOYTOJIbHUKA.

1) CucTeMaTH4eCKH MHOTO-
SAPYCHO
2)Meroaom
KBajipaTa
3)MeTo10M TOJHON peHIo-
MH3aIHN

JJATHUHCKOTO

1) MeTogoM peHAOMHU3H-
POBaHHOTO IOBTOPEHHUS
2)ITocienoBaTeILHBIM Me-
TOHOM

3)MeToIoOM  JIATUHCKOTO
MPSIMOYTOJTBHUKA



85. BapuaHTBHI B ONbITE pa3MelleHbl:

Al A2 Al A2
B, | Bs | B: | Bs | B: | B2 § Bz B> | B1 | B2 | B1 | Bs
A2 Al A2 Al IV
Bs |B: |B2 |B:1 |B2 |Bs JB:1 |[Bs |B2 | Bs [ B2 | B:
1)  MeToaoM JATHHCKOTO IPSIMOYTOJIbHUKA.
2)  CraHmapTHO.
3)  MeTomoM pacIlemIeHHBIX JENSHOK.
86. BapHaHTBI B ONIBITE pa3MeNIeHbl:
Al A2
Ci |C |G |CL |G |CL G |C |G |G G |G
B B1 B> B B> B

1) MeTomoM pacuierIeHHbIX JEISTHOK
2)  MeToa0M MONHON PEHIOMH3ALIUH
3)  JlakTHab-METO.

87. BapuaHTBHI B ONIbITE Pa3MeIleHbI:

‘Z‘CT ‘3‘CT ‘4‘CT‘

‘CT‘3|CT|4|CT‘2‘CT‘
ctr |4 jct |2 |ct |3 |cT

88. BapnaHTu B OIIBITE PasMeIllCHbI:

1) SIm6-meTomOM
2) TlapHBIM METOIOM.
3) MHorosipycHo.

CT

CT

cr | 3

CT

CT

CT

CT

1)  MeTom0oM TMOJTHON PEHIOMU3AMN
2)  JIaKTHIB-METO0M

3)  OmHOsIPYCHO MOCe0BATEIBHO
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89. BapuaHTHI B ONBITE Pa3MeIleHbl:
I I 1) [ocmemoBaTenbHO
1 (2|34 |5]1]|2]|3]|4]5 JBYPSIHO
2)MeroaoMm JIaTUHCKOTO
213 |45 |1112 34|51 MPSIMOYTOJIbHUKA
M v 3) AAmO-meTomoM
90. BapuaHTHI B ONIBITE Pa3MeIleHbl:
1 (2 (3 (41511 12 13 45 R 2 B ¥ P
1) MeTomOM PEHIOMH3UPOBAHHOTO TOBTOPCHUSI
2) CucreMaTHYECKU OTHOPSITHO
3) CraHmapTHBIM METOOM
91. BapuaHTBI B ONIBITE pa3MelleHbI:
1) MeTonom JIATUHCKOTO
112 |3 |4|5|6]|7|8 KBaIpATa
8716|543 1211 2) Cay4yaitHBIM METOJIOM
3)CucreMaTH4eCK MHOTO-
112 |3 |4|5|6]|7|8 SIPYCHO
92. BapuaHTHI B ONIbITE Pa3MelIeHbI:
3111213 1) MeronomM MOJHOW peHAo-
MU3aIIH
1132 |1 2)CucteMaTHueCcKu
3)MHOrosipycHO
211132




ITPUMEPHBIE BOITPOCBHI K 3AYETY (AK3AMEHY)

CoNo~WONE

e
[N )

12.
13.

14.
15.

16.
17.

18.
19.

20.
21.

22.
23.
24,

25.
26.

27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

Kpatkas uctopust OnbITHOTO Jena.

CTpyKTypa 1 3a1a4i HAyYHBIX YIPEKICHUH.

OCHOBHBIE ITOHATHUS K TEPMHHBI B arPOHOMHYECKUX UCCIICTOBAHUSX.

[TonsiTHE HAYYHOTO UCCIEAOBAHUSI U €rO ATAIIbI.

YPpOBHU U BUJIBI HAYYHBIX UCCIICIOBAHUIM.

OO0meHayyHbIe METOABI MICTIOIB30BaHUS B arPOHOMHYECKUX HCCIIEIOBAHHAX.

Kiraccudukanns oCHOBHBIX arpOHOMHYECKHX METOJIOB UCCIICTIOBAHUS.

JlaGopaTopHbIii ¥ BETeTAIIMOHHBIN METOBI UCCIICIOBAHUS, UXCYIIIHOCTh U 0COOCHHOCTH MPOBEICHUS.
JIn3uMeTpuvecKuii 1 BEereTallMOHHO-TIOJICBON METOIbI UCCIIEIOBAHUS, UX CYITHOCTh U OCOOCHHOCTH
MIPOBEICHHUSI.

. [lomeBoii u SKCIIEANITMOHHBIN METOIBI FICCTIEIOBAHIS, X CYIIHOCTb U 0COOEHHOCTH MPOBEICHUSI.
. OcHOBHBIE TpeOOBaHUS, TPEIBSBIIEMbIC K TIOJIEBOMY ONBITY: THUIUYHOCTH M IPHHIUI

€MHCTBEHHOT'O PAa3JIM4vs, BOCIPOM3BOAMMOCTD W CHIDKCHHE OIIMOOK - TOBBILICHHE TOYHOCTH
OTIBITA.

Bunel n xapakTepuCcTHKa arpOHOMHYECKUX OIBITOB: arpOTEXHUYECKUN U 10 COPTOUCTIBITAHHIO.
Knaccudukanys mojeBblX ONBITOB MO JUIMTEIBLHOCTH MPOBEIEHUS, YHCITY HU3ydaeMbIX (aKTOpPOB U
1o reorpauIecKoMy 0XBaTy 0OBEKTOB HCCIICIOBAHUS.

XapakTepuCTHKa OIBITOB, MPOBOAUMBIX B HAyYHO-HCCIENOBATENbCKUX YUPEKICHHIX W Ha
MIPON3BOJCTBE.

OCOOCHHOCTH YCIIOBHH TPOBEACHUS TOJIEBOTO OIBITA: KJIMMAaT W TIOroja, BapbUPOBaHHE
TUIOAOPOMS TTOYBHI.

PexkoHrHOCIIEeHUPOBOYHBIH (pa3BeAbIBATENbHBIN) TIOCEB, €TO L€ U 3HAYCHHUE.

Beibop M moAroTOBKAa 3€MEIBHOTO YyYacTKa IO ONBIT (penbed, OAHOPOIHOCTh HMOYBEHHOTO
MIOKPOBA, HCTOPHS OTIBITHOTO YyYaCTKa).

OCOOEHHOCTH CUCTEMATHYECKOI0 Pa3MEILCHNs BApUAHTOB B OIIBITE.

OcoOeHHOCTH pa3MelIeHNs] BADUAHTOB B OIBITE METOJIOM PEHAOMH3AIINH.

Oco0eHHOCTH CTaHAAPTHOTO Pa3MENISHUS BAPUAHTOB B OTIBITE.

OcCHOBOTONIATAOINE AIIEMEHTHl METOJIUKH TOJIEBOTO OIIBITA: YHCIIO BAPUAHTOB, YUCIO KOHTPOIEH,
TUIOIIA/b, OPMa HOPUEHTAIUS JIEITISTHOK.

[ToBTOPHOCTH, pa3MelIeHHe TOBTOPEHUH HITH OJIOKOB, JICJISTHOK U BAPUAHTOB.

OcHoBHBIE TpeOOBaHMS K CXEME IMOJIEBOTO OMbITa. [[oHATHE OKPUBOH OTKIIMKA.

Bribop Tewmbl, ompeneneHue Iend, 3agad W OOBEKTOB HcclenoBaHWi. M3ydeHwe w aHamm3
COBPEMEHHOTO COCTOSIHHSI M3Y4aeMOr'0 BOIIPOCa W MOCTaHOBKa padouei rumote3bl. OOOCHOBaHME
aKTyaJIbHOCTH, HOBU3HBI U IPAKTHYECKON 3HAYMMOCTHBOIIPOCA.

TpebGoBaHusg K OCHOBHBIM pa0OTaM Ha OTIBITHOM y4acTKe.

IlonroroBka omeiTa K yOOpKe W ydeTy ypoxkas. MeTopl ydera ypokas: CIUIONIHOHM, Mo TMPOOHBIM
CHOIIaM, I10 TTPOOHBIM ILIOIIAIKAM.

JlokyMeHTanusi 1Mo OMNBITY: MEpBHUYHAs M OCHOBHas. TpebGoBaHHA, TpeAbABIsSEMble K HAyYHOMY
OTHUETY.

OcHoBHBIE TpeOOBaHM K HAOIFOIEHUSM U yUeTa B OIBITE ¥ OOIIMe MPUHIIHITEI INTAHUPOBAHUS.
deHoNOrMUECKNE HAOTIOACHUS U YIET TYCTOTHI CTOSIHUSI COCTOSIHHE TIOCEBOB.

Y4eT BBICOTHI M OOJIMCTBEHHOCTH PACTEHUH.

MHTEeHCHUBHOCTS HAPACTAHUS PACTUTENFHON MACCHl M YUCTOHTIPOAYKTUBHOCTH (DOTOCHHTE3A.

VY4er 3acOpeHHOCTH MOCEBOB: INIa30MEPHBIN, KOJTMUECTBEHHBIH, KOIHMYECTBEHHO-BECOBOM.
CratucTuyeckue XapakTEepPUCTUKHU KOJIMYECTBEHHOWH  Ka4eCTBEHHOM M3MEHUYMBOCTH.
HucnepcuonHslii aHann3. CyIHOCTb U OCHOBBI METO/1A.

3HaueHne KOPPEIAINOHHOTO H PETPECCHOHHOTO aHAIN30B BOMBITHON paboTe.

KoppensiuronHblil ananus.

Perpeccuonnslii ananus.
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IMPHJIO)KEHUE

[Ipunoxenue 1
3amanus K 3aHATHIO «'pyNmuUpoBKa 1 cTaTUCTHYECKast 00paboTKa AJaHHBIX
IIPY KOJIMYECTBEHHON U3MEHUYUBOCTI

Hlugp 3a0anus x pabome
No Homepa No Howmepa No 3ana Homepa
3aaHuA KOJIOHOK 3a1aHuA KOJIOHOK HUsA KOJIOHOK
1 12345 11 A 21 L234s
2 23250 12 Laser 22 12348
3 34567 13 25R78 23 12308
4 45689 14 36789 24 12349
5 56789 15 el 25 tesat
: 13678 6 15678 i 23457
7 L3250 17 26789 27 A
A 24567 s 3789 . 5689
5 23567 » 12678 . 13457
0 46759 20 2789 20 12457
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IIpumep 1. Macca xiyOHe# kapTodens, T(3HadeHHe MPU3HAKA 110 KOJIOHKAaM )

1 2 3 4 5 6 7 7 8 10
70 16 150 11 35 34 84 24 69 61
64 112 86 34 65 76 69 54 135 | 120
135 68 49 85 35 132 76 65 74 59
76 56 35 75 84 66 85 45 96 67
83 42 120 63 134 84 112 95 35 83
22 109 83 102 142 65 98 74 64 79
75 94 89 99 76 45 78 122 144 44
60 67 125 83 145 111 86 76 92 76
145 98 76 65 59 112 56 110 89 165
85 75 45 150 70 46 56 36 88 126

IIpumep 2. JlnnHA KOI0Ca APOBOTO STIMEHS, CM(3HAUCHHE TIPH3HAKA ITO KOJIOHKAM)

1 2 3 4 5 6 7 8 9 10
6,0 7,1 7,7 8,3 6,9 7,9 6,1 8,4 6,6 6,2
7,3 6,7 7,4 8,4 7,5 7,4 9,8 8,1 6,9 8,4
6,9 7,2 6,9 8,0 7,4 7,8 8,2 9,0 6,7 8,4
6,5 7,2 8,4 7,5 8,0 7,1 8,1 7,9 7,8 7,6
8,3 7,8 8,5 8,1 8,4 7,5 6,9 7,4 6,9 7,0
1,7 1,7 7,0 7,6 6,9 8,6 91 6,0 8,0 10,2
8,8 6,9 7,1 7,5 6,9 7,4 9,0 7,8 7,5 74
6,3 10,0 6,9 7,8 7,0 7,7 9,6 9,0 6,4 9,0
6,3 7,8 7,0 9,2 6,8 8,0 8,2 9,3 7,8 7,5
8,1 8,5 8,3 7,6 9,4 8,1 8,9 9,0 9,0 7,5




Y4aCTKOB»

3amaHus K 3aHITHIO
«OrnpeneneHue XxapakTepa TePPUTOPHATIHLHOIO BAPbUPOBAHUAILIOOPOIUS MTIOYB 3€MEIbHBIX

[punoxenue 2

[Mepen 3akTagKoil ONBITa HAa 3eMETBHOM ydacTke (1 ra) mpoBeian peKOrHOCHMPOBOYHBINA ITOCEB STUMEHS C
TTOCITEAYIOIINM APOGHBIM YIeToM yporkast Ha 200 gensHKax mo 50 M2, mw/ra

Howmep Homep nonocst
JICIISTHKH 1 2 3 4 5 6 7 9 10
1 25 32 19 19 20 32 35 20 30 22
2 27 31 19 20 26 32 34 30 28 20
3 26 31 20 21 25 31 30 19 27 20
4 27 31 21 23 23 31 34 26 26 17
5 24 30 21 21 27 31 27 29 25 16
6 24 31 23 22 25 30 31 25 27 25
7 27 31 23 22 25 29 29 20 27 24
8 29 30 23 23 26 29 28 23 25 24
9 32 30 24 23 26 28 25 22 24 23
10 29 27 25 21 28 27 23 24 23 22
11 24 29 25 23 21 27 32 28 32 27
12 22 27 26 23 23 27 28 23 30 22
13 26 27 26 24 25 26 26 26 29 27
14 29 27 27 24 26 26 23 24 28 21
15 31 27 27 28 27 26 25 27 27 25
16 22 25 28 25 21 25 29 26 28 28
17 23 25 29 25 22 25 26 25 24 25
18 25 26 29 26 24 24 27 24 26 24
19 28 26 31 27 24 23 23 22 28 21
20 27 26 31 24 25 20 25 23 22 22
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[Ipunoxenue 3
3amaHus K 3aHIATHIO «J{MCTIepCHOHHBII aHATTN3 TAaHHBIX OJHO(PAKTOPHOTO TIOJIEBOTO OTIBITAY

ITo- Howmep temsr

Bapu- BTOp-

ant | ers | L 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13| 14 15
| 278 | 132 | 402 | 18,3 (33,7 | 9,2 | 47,8 | 758|155 | 12,4 | 39,7 | 54,0 | 60,0 |89,9 | 10

1 I 275 | 130 | 402 | 18,7 |32,5| 8,4 469|749 |16,1|13,1|40,5|50,0|58,0|766 | 12
Il 290 | 131 | 400 [ 18,2 |330| 9,8 [454|743|158|11,7 389 |56,6 | 633|622 | 14
| 220 | 270 | 398 | 20,7 | 26,1 | 12,4 | 53,7 | 71,8 | 16,6 | 10,3 | 41,0 | 69,0 | 58,0 | 88,8 | 12

2 I 232 | 271 | 393 | 20,2 | 27,0 | 11,2 50,3 | 71,5 (17,0 | 11,0 | 42,4 | 75,0 | 65,0 | 76,6 | 12
Il 229 | 271 | 395 | 20,4 | 27,0 | 12,0 | 50,6 | 71,0 | 16,8 | 11,7 | 39,6 | 70,0 | 55,0 | 68,8 | 10
| 165 | 215 | 284 | 23,2 | 17,0 | 7,4 | 46,7 |67,4|17,0|10,2|36,2|78,3 |66,0 |56,7| 11

3 I 163 | 217 | 270 | 24,0 | 185 | 8,4 | 42,0 | 68,2 |17,4| 9,2 | 37,0 80,0 | 68,2 | 57,6 | 15
Il 167 | 215 | 280 | 245|171 | 8,0 | 43,4 (68,2 |17,8| 9,7 | 354|750 | 710|466 | 10

08



IIponomxenne mpmr.3

Ilo- Howmep Temsl
Bapu- BTOD-

ant | oers| 16| 17| 18 | 19| 20 | 21| 22| 23| 24| 25| 26| 27| 28 | 29| 30
| 73| 28| 21 | 48 | 85| 32,7| 22,4| 185| 38,8| 199 | 121| 3,4 | 16,8 57 | 32
1 I 751 19| 26| 50 | 74| 34,2 21,5| 17,0| 33,4| 195| 116| 3,0 | 17,0] 44| 35
I 76 | 37| 17| 46 | 92| 32,4| 21,7| 18,0| 33,9| 197| 118| 3,2 | 18,6] 48 | 30
| 75| 43| 32| 70 | 18,2| 46,2| 24,3| 209| 35/4| 232| 147| 28| 22,0] 30| 27
2 I 73| 46 | 29 | 72 | 17,9| 45,4| 25,0| 22,1| 351| 229 | 149| 29| 218| 29| 23
I 71| 42| 39| 71 | 18,6| 44,9| 24,6| 20,6| 34,8| 231 | 145| 2,7 | 23,1 25| 20
| 78 | 26 | 31| 66 | 17,6| 33,7| 23,0| 18,2| 38,0/ 210| 178| 29| 19,8] 37 | 18
3 I 70 | 23| 27| 74 |175]| 325| 22,8| 17,8| 38,3| 207 | 183| 31| 176| 39| 21
I 75| 19| 35| 68 | 17,4| 31,9| 22,9| 17,6| 37,7| 209| 181| 3,3 | 20,0| 34 | 19
I 80 | 17 | 21| 35| 229 33,2| 21,1| 19,5| 39,6| 255| 189| 23| 154| 39| 30
4 I 78 | 18 | 20 | 38 | 22,7| 33,5| 21,6| 20,0| 39,8| 250 | 186| 2,7 | 16,0 36 | 33
I 76 | 25| 15| 42 | 21,2| 33,8| 21,4| 19,1| 40,0| 253 | 191| 25| 156| 43| 27

T8



Macca 3epeH stameHs (X, T') ¥ cofeprkanne xupa B 3epHe (y, %)
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[Tpunoxenue 4
3anaHus K 3aHATHIO «KOppenALnOHHbIN U pETPECCHOHHBIN aHAIHU3»

3ananue 1 3ananue 2 3ananue 3 3ananue 4 3ananue 5
y X y X y X y X y X
1,2 11,0 2,1 13,5 1,1 10,5 1,1 12,0 1,0 10,7
51 19,9 1,0 10,8 5,0 19,8 51 21,9 3,1 16,7
2,3 15,9 2,3 15,6 2,4 15,0 1,2 11,0 1,6 14,0
3,1 16,3 3,6 17,6 3,3 19,6 2,2 16,9 2,0 17,1
0,9 10,2 41 18,4 2,8 16,7 4,3 194 5,2 25,3
4,1 21,4 2,7 16,0 3,0 18,3 2,2 17,3 4,1 20,4
2,1 15,8 4,7 21,0 2,2 16,8 3.1 18,8 2,1 15,4
4,2 21,6 5,2 24,9 1,7 13,5 2,2 15,9 4,1 23,1
11 12,3 1,0 10,5 2,5 15,7 2,1 16,0 3,1 18,9
3,4 17,3 2,8 17,2 3,3 19,0 2,9 18,9 2,7 18,6
Macca m1010B TOMATOB (X, I') ¥ COJIepKaHue caxapoB B mroaax (y, %)
3ananue 6 3amanue 7 3ananue 8 3ananue 9 3anmanue 10
y X y X y X y X y X
1,3 16 1,3 15 2,0 55 2,3 76 1,3 16
2,1 66 2,1 70 45 216 1,2 10 3,2 141
1,7 41 3,0 120 1,2 15 1,7 45 2,4 92
2,9 116 18 42 2,9 115 4,2 200 4,5 217
2,5 98 2,5 95 2,4 90 3,8 152 41 190
3,3 152 3,3 165 3,6 175 3,9 175 2,8 110
4,5 213 4,6 225 4,5 231 2,2 120 2,2 85
4,2 198 4,0 195 2,4 89 2,3 96 1,8 45
3,6 178 3,5 105 2,5 104 2,9 98 2,3 89
3aBHCUMOCTb YPOXKAWHOCTH MOPKOBH(Y,T/Ta) OT 3apakeHHOCTH Py3apro3oM(X,%)
3anmanue 11 3ananue 12 3ananue 13 3anmanue 14 3ananue 15
y X y X y X y X y X
52,1 23 48,3 35 49,3 21 48,7 22 54,1 9
50,3 25 52,6 21 50,1 26 52,2 23 52,0 20
52,1 22 53,6 95 42,4 53 52,5 16 52,2 29
48,5 40 42,7 55 45,5 46 47,1 37 49,0 36
45,0 38 47,1 39 53,3 10 42,0 58 52,7 45
47,0 42 38,6 61 51,3 18 51,0 26 53,5 36
48,7 36 42,3 58 39,2 60 53,5 34 44,8 51
49,9 43 54,3 11 54,2 14 46,2 56 50,5 42
48,1 61 47,0 44 45,8 53 41,0 55 58,8 12
46,0 53 41,0 50 47,5 37 43,6 57 40,2 60




3nauenue kputepus Pumepa Ha 5% ypoBHE 3HAYUMOCTH

Crenenp

CBOGO B CrerneHb cBOOOIBI TSl OOJIBIIEH TUCTIEPCHH (YHCITUTEIb)
anst

Hﬁfe’;fcefn 1 2 3 4 5 6 7 | 8| 9| 10| 12| 24| 50 | 100
1 161 | 200 | 216 225 | 230 | 234 | 237 | 239 | 241| 242 | 244 | 249 | 245 | 253
2 18,51| 19,90 | 19,16 | 19,25 | 19,30| 19,33 | 19,36 19,37| 19,38| 19,39 | 19,41 | 19,45| 19,47 | 19,49
3 10,13| 9,55 | 9,28 9,12 | 9,01 | 894 | 888 | 8,84 | 80,81| 8,78 | 8,74 | 8,64 | 858 | 8,56
4 7,71 6,94 | 6,59 639 | 626 | 6,16 | 6,09 | 6,04 | 6,00 596 591 | 577 570 | 566/
5 6,61| 5,79 | 541 519 | 505| 495 | 488 | 482 | 4,78| 4,74 | 468 | 453 | 444 | 4,40 @
6 599 | 514 | 4,76 453 | 439 | 4,27 | 4,21 | 415 | 4,10| 4,06 | 400 | 384 | 3,7 | 3,71
7 559 | 4,74 | 4,35 4,12 | 397 | 3,87 | 3,79 | 473 | 3,68| 3,63 | 3,57 | 341 | 33 | 3,28
8 532 | 4,46 | 4,07 384 | 369 | 358 | 350 | 344 | 3,39| 3,34 | 328 312 | 3,0 | 2,98
9 512 | 4,26 | 3,86 363 | 348 | 337 | 329 323 | 3,18( 3,13 | 3,07 | 290 | 28 | 2,76
10 496 | 4,10 | 3,71 348 | 333 | 322 | 3,14 | 3,07 | 3,03| 297 | 291 | 2,74 | 26 | 2,59
11 484 3,98 | 3,59 3,36 | 3,20 | 3,09 | 3,01 | 295| 290| 2,86 | 2,79 | 261 | 25 | 245
12 4,75 3,88 | 3,49 3,26 | 3,11 | 300 2,92 | 285 | 280| 2,76 | 269 | 250 | 24 | 235
13 4,64 | 3,80 | 3,41 3,18 | 3,02 | 292 | 284 | 2,77 | 2,72| 2,67 | 260 | 242 | 23 | 2,26
14 4,60 3,14 | 3,34 311 | 296 | 285 | 2,77 | 2,70 | 2,65| 2,60 | 253 | 235 | 2,2 | 2,19




[Ipunoxxenne 5

[Ipomomxenne mpun.5

15 454 | 3,67 329 | 306| 293 | 2,79 | 270 | 264 | 259 | 255 | 248 | 2,29 | 2,18 | 2,12

16 449 | 363 | 324 | 301 | 290 | 2,74 | 266 | 259 | 254 | 249 | 242 | 224 | 21 | 2,07

17 445 359 | 220| 296 | 285 | 269 | 2,62 | 255| 250 | 245| 2,38 | 2,19 | 2,08 | 2,02

18 441 | 355| 318 | 293 | 281 | 2,66 | 258 | 251 | 246 | 2,41 | 234 | 2,15| 2,04 | 1,98

19 438 | 352 | 313 | 290 | 2,77 | 263 | 255| 2,48 | 243 | 238 | 231 | 2,11 | 2,00 | 1,94

20 435| 3,49 | 3,10 | 287 | 2,74 | 2,60 | 252 | 245| 2,40 | 235| 2,28 | 2,08 | 1,90 | 1,90

21 432 | 3,47 | 1,07 | 284 | 2,71 | 257 | 249 | 2,42 | 237 | 2,32 | 225 | 2,05| 1,93 | 1,87

22 430 | 3,44 | 305| 282 | 2,68 | 255 | 247 | 240| 235| 230 | 223 | 2,03 | 1,93 | 1,84

23 4,28 | 3,42 | 3,03 | 280 | 2,66 | 253 | 245 | 238 | 2,32 | 2,28 | 2,20 | 2,00 | 1,88 | 1,82

24 426 | 3,40 | 301 | 2,78 | 264 | 251 | 2,43 | 2,36 | 230 | 2,26 | 2,18 | 1,98 | 1,86 | 1,80

25 424 | 338|299 | 2,76 | 2,62 | 249 | 241 | 234 | 225| 224 | 2]16 | 1,96 | 1,84 | 1,77

26 422 | 337 | 298| 2,74 | 260 | 2,47 | 239 | 2,32 | 225| 2,22 | 2,15 | 195| 1,82 | 1,76

28 420 334 | 295 | 2,71 | 259 | 2,44 | 236 | 229 | 224 | 219 | 2,12 | 191 | 1,78 | 1,72

30 417 | 3,32 | 292 | 269 | 256 | 242 | 234 | 227 | 221 | 212 | 2,09 | 1,89 | 1,76 | 1,69

40 408 | 3,23 | 284 | 261 | 253 | 2,34 | 225| 2,18 | 212 | 2,07 | 2,00 | 1,79 | 1,66 | 1,59

50 403 | 3,18 | 2,79 | 256 | 245| 229 | 220 | 213 | 2,07 | 2,02 | 195 | 1,74 | 1,60 | 1,52

100 394 (309|270 246 | 240 219 | 210 | 203 | 1,97 | 192 | 185 163 | 1,48 | 1,39

78



3navenue kpurepus Oumiepa Ha 1% ypoBHE 3HAUUMOCTH

Crenenn .
Crenerb cBOOOABI )1 OOJIbIICH AUCTIEPCHH (YMCIIUTEIH)

CBOOOIBI

JJIA MCHBA|

mmeit muc- 1 2 3 4 5 6 7 8 9 10 12 | 24 50 100

nepcuu
1 2 3 4 5 6 7 8 9 10 11 12 | 13 14 15
1 4042 [4999 5403 5625 |5764 |5889 5928 [5981 |6022 |6056 6106|6234 6302 (6334
2 98,49/99,01 199,17 199,25 199,30 |99,33 199,34 {99,36 99,38 [99,40 |99,42/99,46 |99,48 (99,49
3 34,12(30,81 |29,46 (28,71 |28,24 27,91 27,67 |27,49 |27,34 |27,23 27,05 26,60 |26,35 [26,23
4 21,20/18,00 |16,69 (15,98 15,52 |15,21 114,98 {14,80 14,66 {14,54 |14,37/13,93 |13,69 (13,57
5 16,26/13,27 |12,06 |11,39 (10,97 |10,67 |10,45 10,27 |10,15 (10,05 9,89 | 9,47 | 9,24 | 9,13
6 13,74(1092 | 9,78 | 9,15 | 8,75 | 8,47 | 8,26 | 8,10 | 7,98 | 7,87 |7,72 | 7,31 | 7,07 | 6,99
7 12,25/ 955 | 845 | 785 | 7,46 | 7,19 | 7,00 | 6,84 | 6,71 | 6,62 6,47 | 6,06 | 585 |5,75
8 11,26/ 865 | 759 | 701 | 6,32 | 6,37 | 6,19 | 6,03 | 591 | 5,82 5,67 | 5,28 | 5,06 | 4,96
9 10,56/ 8,02 | 6,99 | 6,42 | 6,06 | 580 | 5,62 | 547 | 535 | 5,26 |5,11 | 4,73 | 451 (4,41
10 10,04| 7,56 | 6,55 | 599 | 5,64 | 539 | 521 | 506 | 495 | 485 4,71 | 4,33 | 4,12 |4,01
11 9,85 | 7,20 | 5,22 | 5,67 | 5,32 | 5,07 | 4,88 | 4,74 | 463 | 4,54 14,40 | 4,02 | 3,80 | 3,70
12 9,33 16,93 | 595 | 541 | 5,06 | 482 | 465 | 450 | 439 | 4,30 4,16 | 3,78 | 3,56 | 3,46
13 9,07 | 6,70 | 5,74 | 5,20 | 4,89 | 4,62 | 4,44 | 430 | 4,19 | 4,10 3,96 | 3,59 | 3,37 | 3,27
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[Ipunoxenue 7

3nauenue kputepus t Ha 5; 1 u 0,1% ypoBHE BeposiTHOCTH
(Kputepnii CteronenTa)

Yucio YpoBeHb 3HAUUMOCTHU Yucio YpoBeHb 3HAYMMOCTH
cTeneHen CTeneHel
CBOGOIBI 0,05 0,01 0,001 CBOOOIBI 0,05 0,01 0,001
1 12,71 63,66 - 17 2,11 2,90 3,97
2 4,30 9,93 31,60 18 2,10 2,88 3,92
3 3,18 5,84 12,94 19 2,09 2,86 3,88
4 2,78 4,60 8,61 20 2,09 2,85 3,85
5 2,57 4,03 6,86 21 2,08 2,83 3,82
6 2,45 3,71 5,96 22 2,07 2,82 3,79
7 2,37 3,50 5,41 23 2,07 2,81 3,77
8 2,31 3,36 5,04 24 2,06 2,80 3,75
9 2,26 3,25 4,78 25 2,06 2,79 3,73
10 2,23 3,17 4,59 26 2,06 2,78 3,71
11 2,20 3,11 4,44 27 2,05 2,77 3,69
12 2,18 3,06 4,32 28 2,05 2,76 3,67
13 2,16 3,01 4,22 29 2,05 2,76 3,66
14 2,15 2,98 4,14 30 2,04 2,75 3,65
15 2,13 2,95 4,07 50 2,01 2,68 3,50
16 2,12 2,92 4,02 100 1,98 2,63 3,39
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