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BBEAEHUE

Jlyist IpaBUNIBHON TTOCTAHOBKH MOJIEBOTO OIBITA HEOOXOAMMBI OTpese-
JICHHBIC TEOPETUYECKHUE 3HAHWA, TAK KaK OPraHMW3alys U MPOBEJCHHUE OJIC-
BBIX UCCJIEJOBAaHMI MOJUYUHEHBI LIEJIOMY KOMIUIEKCY OOIICHPUHSATBHIX METO-
JIMYECKUX TPHEMOB, TpeOOBaHMH W NPUHIMNOB. KBamuduIpoBaHHEIH
CIICHHUAJIMCT I10 3alIUTC paCTeHI/lﬁ JOJDKEH UMETHh ACHOC MPEACTABIICHUE O
CYIIECTBYIOIUX METOAAX MOJEBbIX UCCIEIOBAHHMA.

VYuuteiBas 60JIBIIYI0O W3MEHYMBOCTH NPUPOAHBIX OOBEKTOB M SIBICHHH,
HEBO3MOXHO MPOBOJIMTH JIAXKE CaMble POCThIE IKCIEPUMEHTHI 0€3 HCIOJIb-
30BaHUSI MAaTEMaTHYECKUX METOIOB IUIAHUPOBAHHUA M 0OPaOOTKH OIBITHBIX
JTAHHBIX. MeEToxbl MaTeMaTHYECKOM CTATHCTHKH IIO3BOJSIOT IPABHIBHO
OTIPENETIUTh ONTHMAIFHOE KOJMUYECTBO HCCIIETyEMBIX OOBEKTOB, COCTaBUTh
panMoHAIBHYIO CXEMY SKCHEpPHMEHTa, BBIOpaTh criocod oOpaOOTKH M WH-
TEpHpPETaH SKCIEPUMEHTAIBHBIX JAHHBIX NPH YCIOBHH ONTHMAJIBHOTO
pactpeneneHus pabouero BpeMEHH, HEOOXOAMMBIX MaTepuajioB M 000pY-
JIOBaHUS.

B 3apaHee crmmaHMpPOBaHHOM 3KCIEpUMEHTE M TNPH HaONIONEHHUSIX B
©CTECTBEHHBIX YCIIOBHAX HCCIIENIOBATEIb CTAJIKUBACTCSA C OJHOBPEMEHHBIM
BIMSHAEM Ha OOBEKT MHOXKECTBA BHEHIHHX (hakTOpoB. IIpu 3TOM BaKHO
OTIPE/ICIUTE YCIIOBHS, KOTOPbIE OKA3bIBAIOT HAMOOJNbIICE BIUSHUE HA U3Y-
YaeMBbIi Ipolece, a TaKkke OpraHbl U CUCTEMBI OPTaHU3Ma, ONPEIEIIIONINe
peaknuio Ha 3TO Bo3aelcTBHE. Pe3ynbTaThl dKCHEpuMeHTa OyayT MMeETb
COOTBETCTBYIOLIYIO LIEHHOCTh TOJIBKO MPU YCTAHOBJIECHUH NEPBUUYHBIX CBSI-
3el, a He OTHAJEHHBIX IOCIEACTBUN HIU BTOPUYHBIX HECYILECTBEHHBIX
sBiaeHui. IloaTOMy KOHEYHBIH pe3ylbTaT MCCIIEN0BATENLCKON paboThI
OTIpPEETSIETCSl COBOKYITHOCTBIO MOJIE3HOTO 3¢ (eKTa OT MPaBUILHOTO NpH-
MCHEHHS METOJ0B MaTeMaTHYECKOM CTaTUCTUKH, COBPEMEHHOH KOMIIbIO-
TEpHON TEXHWKM M JIMYHBIX TBOPUECKHX KAdecTB, MPOQecCHOHAIN3Ma Ca-
MOTO 3KCIEPHUMEHTATOPA.

[lenpro y4eOHO-METOMUECKOTO MOCOOHSI ABISIETCSI O3HAKOMIICHHE CTY-
JICHTOB C OCHOBHBIMH METOJIAMH HAYYHBIX HCCJIEIOBAHMI B 3aIlUTE pacTe-
HUH, TUTAHUPOBaHMA, TEXHHKH 3aKIaJKH U IMPOBEICHUS JKCIIEPHMEHTOB,
MaTeMaTH4ecKoi 00pabOTKM AKCIEPUMEHTAJIbHBIX JaHHBIX, CTATHCTHYE-
CKUMH METOJaMH MPOBEPKU THIIOTES.



T'nasa 1. OCHOBBI CTATUCTUYECKOM OBPABOTKH
PE3YJIbTATOB UCCJIEJJOBAHUU

HaydHoe uccienoBanne MpHoOOIIaeT CTyJEHTa U CHENHAINCTa K IOUCKY
JIYYIINX 3JIEMEHTOB arpOTEXHUKU W TEXHOJOTUH, JaeT PEIICHUS Ba)KHEH-
IIAX BOIIPOCOB CEJILCKOXO3SHCTBEHHOTO NMPOM3BOACTBA B CIOXHBIX M IIO-
CTOSTHHO MEHSIIOIINXCS YCIIOBHUSX, BEIPAOATHIBAET TBOPUECKOE MBIIUICHHUE.

[TpoBeneHue SKCIIEPUMEHTOB B CEITLCKOM XO03sHICTBE HEN30EkKHO Tpely-
€T KOJMYECTBEHHOH OLICHKU SBJICHUI U IpoueccoB. JlanpHelliee pa3BuTue
arpoHoMuH TpedyeT pa3paboTKu:

— CXEM OIIBITOB JJIsI BBIICHEHMS BIIUSHHS Ha YPO'KaHHOCTH CEICKOXO-
3SUCTBEHHBIX KYJBTYP Pa3iIM4HbIX (PaKTOPOB (IPUMEHEHUS CPEJICTB 3allH-
THI PAaCTEHUH, PETYIATOPOB POCTa, yIOOpeHHil, criocoOoB 00pabOTKH TOY-
BB, pa3In4uii B cCOpTax u T. 1.);

— METOZIOB MaTEMaTHYECKOTO aHalN3a PE3yJIbTATOB OITBITA;

— CIOCOOO0B /I0KA3aTeNbCTBA JOCTOBEPHOCTH BIIMSIHHS TOTO WM HHOTO
¢daxropa.

B cBsi3u ¢ 3TUM BOIIPOCHI KauecTBA HAYYHBIX MCCIICOBAHUM, T. €. CTPO-
roro coOmo/ieHns: TpeOOBaHU METOJIUKH OIBITHOTO JIea U 00BEKTUBHOM
OIIEHKH HKCIEPUMEHTANbHBIX JAaHHBIX, a TaKkKe IUIAHOMEPHOE M IIOBCe-
MECTHOE BHEJIPEHHME HOBEHIIMX JOCTUKEHUM HAYyKH, IEPEIOBOM NMPAKTUKU
1 TEXHHUKH IPHOOPETAIOT 0COO0YI0 BaXKHOCTD M aKTYyallbHOCTb.

Hayunoe uccnedoganue — npoyecc usyuenus, 5KCHepuUMeHma, KoHyen-
myanuzayuy u npoeepKu Meopul, CEA3AHHbLL ¢ NOTYYEHUEM HAYUHBIX 3HA-
HUl.

Paznnyator dpynaaMeHTaIbHBIE W MPUKJIAIHbIE HAYYHBIE HCCIIEIOBaA-
HUSL.

Dynoamenmanvhole HayuHble UCCLEO08AHUA — IKCHEPUMEHMANLHAA
i meopemuyeckas 0esmeibHOCMb, HANPABIEeHHAS. HA NOJYYeHUe HOBbIX
3HAHUL 00 OCHOBHBIX 3AKOHOMEPHOCHAX CMPOEHUS, QYHKYUOHUPOBANUA U
pazeumus uenogeka, obujecmea, okpydicaioweli npUpoOHoll cpeodi.

Pe3ynbTaThl 3TMX HCCIEIOBaHHN HCIIOIB3YIOTCA AL pa3pabOTKU TeX-
HOJIOTHII BBIPAIIMBAaHMSA ONPENEICHHBIX KyIbTyp. McecnenoBanus npu 3ToM
OOBIYHO BEIYTCSI HA TPAaHH M3BECTHOTO M HEM3BECTHOTO, IOATOMY TPEOYIOT
YacTO OT MCCJIEAOBATEINS OONBIIOTO HAMPSHKEHUS yMa W WHTYHIUH, BKJIA/A
OOJIBIINX MaTepHaIbHBIX 3aTPaT.

IIpuknaonsle nayumvie uccredosanus — UCCIeO06aHUs, HANPAGIEHHbIE
npeuMyecmeenHo na npumMeHeHue HoblX 3HAHUU OJid OOCMUdICEHUs NPAK-
mMu4eckux yeneu u peuenus KOHKpemHbvlix 3a0ay.



[MpuknaaHbie UCCaeI0BAHHS YacTO HAIPABICHBI HA U3y4YeHUE (AKTOPOB
KU3HH PACTCHUI M 3aKOHOMEPHOCTEH CBS3M MEXKIY PACTCHHUEM H CPEJOi,
Ha CO3JaHHE MEePCHEKTHUBHBIX COPTOB M THOPUAOB, pa3paboTKy A QeKTHB-
HBIX IPUEMOB MOBBILICHUS YPOXKAsi U Ka4eCTBA MPOYKIUH.

KoHeuHast 1enb BceX MPUKIAIHBIX MCCICIOBAHUN — BHEAPCHHUE HUX pe-
3yJIbTATOB B MPAaKTUKY. Pa3HOBUAHOCTHIO MPHKIAJHBIX HCCIIETOBAHHUIA SIB-
JISIFOTCS TIOMCKOBBIE MUCCIICIOBAHUS — TIOMCK MPUHIMIHAIBHO HOBBIX MpHE-
MOB BO3CIBIBAHUS CEIILCKOXO3SHUCTBEHHBIX KYIBTYpP, CO3aHHE KOMIUICK-
COYCTOHYHUBBIX COPTOB H T. .

OO1as 3a/1a4a KaXI0r0 HAYYHOTO UCCIIEAOBAHUS — MO3HAHUE 3aKOHOB
MIPUPOJIBI, TIOUCK MYTEH U CPEICTB MX UCIOJIB30BAHUS B IIPAKTHUCCKON Jesi-
TEIBHOCTH.

Bce uccienoBanusi BEAyTCs HA Mpex G3AUMOCESI3AHHLIX YPOGHSIX. IKC-
TMEepPUMEHTAIBHOM, TEOPETHYECKOM U ONMMHCATEIHHO-00001IAI0IIEM.

Ha sxcnepumenmanvrnom ypoBHE CTaBAT IKCIICPUMEHTHI, HAKATLTUBAIOT
(bakTopsl, AaHATU3UPYIOT UX, 00OOIIAIOT U AETAIOT MPAKTUYECKHE BBIBOJIBI.
DKCHEepUMEHThI Ha KOHKPETHBIX 00BEKTaxX Ha3bIBAIOTCS (usuueckumu. Boi-
JIEJISIIOT U MbICAeHHble IKCIIEPUMEHTHI, T. €. JOTMYECKOe PaCCYKICHUE O
TOM, KaK M3MEHHTCS SIBJICHHE, MTPOIIECC, €CIIM U3MEHHUTh YCIOBUSI, KOTOPbIC
HE MOT'YT OBITh OCYIIECTBICHBI B JCHCTBUTEILHOCTU 110 TEXHUYSCKUM KN
JIPYTUM TpUYHHAM. Bce 9KCTIEPUMEHTHI SBIISIOTCS HCTOYHHKOM TCOPETHYC-
CKHUX TPECTABICHH.

Ha meopemuueckom ypoBHE CHHTE3UPYIOTCS 3HaHHs, (HOPMUPYIOTCS
0011I1e 3aKOHOMEPHOCTH B OTPEICICHHON 00IaCTH 3HAHUI.

Teopusi (om epeu. theoria — yuenue) — ghopma 0ocmosepHvix HAYUHBIX
SHAHULL:

— NpeocmasAIowas coool MHONICECMBO LOSUHECKU VBA3AHHBIX MeNCOY
cobotl donyuwgenuti u CyHcoeHul;

— daiowas YerocmHoe nNpeoCcmagieHue 0 3aKOHOMEPHOCMSAX U Cyuje-
CMBEHHBIX XaAPAKMEPUCTUKAX 00bEKMOs;

— OCHOBbIBAIOWASICSL HA OKPYIHCATOUEl PeabHOCIU.

DTO MBICICHHOE OTPAKEHHE U BOCIPOU3BEICHUE JCHCTBUTENLHOCTH, B
TOM YHCIIE U IKCIIEPUMEHTA.

Konuenyus (om nam. conceptio — eedywas moicav) — ocHogonoaaeaio-
wias udest meopuil.

Kpurepun nmpaBuiIbHOCTH HAYYHOU TEOPUH — HKCIIEPUMEHT U TPAKTHKA,
T. €. TEOPHUS UCTIOIB3YETCS I O0Jiee ITyOOKOro MOHMMAHHUS SKCIICPUMEH-
Ta, @ KCIEPHUMEHT CIIYXKHT UCXOIHBIM MaTEPHAJIOM IS CO3TaHUS TCOPHUH.



Ha onmcaTesibH0-00001a1011I[eM YPOBHE MCCIICIOBAHUIN OMUCHIBAIOTCS
SIBIICHUSL, TIPOUCXOAIINE B IPHPOJIE, 3TO HAOIIONEHHUS 32 POCTOM U Pa3BH-
THEM PACTEHUH B 3aBUCHMOCTH OT IOTObI, 32 MPOXOXJICHUEM (DEHOJIOTH-
geckux (pa3: MOpPO30CTOWKOCTBIO, 3aCYXOyCTOMYMBOCTRIO M T. A. JJs mmo-
JOOHBIX HaOMIOZeHWI He TpeOYITCS JKCIEPUMEHTHI, TO3HAHUE MaTepH-
aJTBHOTO MHUpA MPOUCXOIUT ITyTeM HAOIIOACHWH, HAKOIICHUS (PaKTOB M MX
ucronb3oBanus. [lo3Hanue BeeTcs MyTeM Cy:KAeHHit 1 YMO3aKJII0UeHHIA.

Cyscoenue — ¢opma mvluinenus, ¢ NOMOWBIO KOMOPOU YIEepHcoaom
aubo ompuyaiom ymo-uoo.

Ymo3zaknrwuenue — mviciumenvHas onepayus, ¢ NOMOWbIO KOMopou u3
CBA3AHHBIX MeANCOY COOOU NOCIe008aAMENbHBIX CYIHCOCHULL GbIBOOSIN HOBbIE
SHAHUAL.

Memoo — cnoco6 no3Hanus s61eHUll NPUPOObL U 0OUWECMEEHHOU HCUZHU
€ Yenvbro NOCMpPOoeHUsl U 0OOCHOBAHUS CUCEMbL 3HAHUT, M. e. MO0 YNOPA00-
yeHHas 0esmenIbHOCMb UCCIe008amels, HanPaslenHas Ha NOTYYeHUe HOBbIX
3HaHUlL

Hcnonb3yemble METO/IbI MOJPA3ACIAIOT HA BCeoOIIne, 00IeHay YHbIe
U cHeluaIbHBbIE.

Bceobujuit memoo TpUMEHSIOT Ha BCEX YPOBHSX HCCIICIOBAHHM: JKC-
MEPUMEHTAIBHOM, TCOPETHUECKOM H OIUCATEIBHO-0000IIaromemM, 3T0 CH-
CTEMHBIN MTOAXO0J] B HAYKeE.

Paboras B moboii 001acT Haykd, U3ydas JIF0OOW BOIPOC, UCCIICAOBA-
Tenb 00s3aTENLHO HCTOJIB3YEeT BCEOOHIMA METOH, KOTOPhIH TpeOyeT pac-
CMaTpUBATh SIBJICHUS, OOBEKTHI, MPEAMETHI M BCE PE3yIbTAaThl MCCIICIOBA-
HUI B MX CBSI3H, B3aMMO/ICUCTBHH, B3aUMOOOYCIIOBIEHHOCTH (nousa u pac-
menus); B IBYDKCHUU M U3MEHEHHUH (KOpHU U HAO3eMHAs 4aCcmb); BO BpeMe-
HHU U IPOCTPAHCTBE (Mecmo Ha onvimHOM yuacmke); KaK Iepexo]] KoIude-
CTBCHHBIX U3MCHCHHU B KAYECTBEHHBIC (HAUYAI0 NA1000OHOUIeHUs); KaK OOpb-
Oy MPOTHBOMOJIOKHOCTEH, KOTOpasi BEAET K Pa3BUTHIO (pacmeHue u nozo-
0a).

Oowenayunsle Memoopl NUPOKO UCIONB3YIOTCSA B HAyKEe U BKIIIOYAIOT:
BbLOBUIICEHUE PADOYUX 2UNOME3, IKCNEPUMEHM, HAOMIOOeHUS, AHATU3, CUH-
me3, uHOyKyuio, abcmpazuposanue, KOHKpemusayuo, npogedenue amaio-
2uu, Mooeauposanue, hopmaru3ayuio, coz0anue meopuu.

Buviosusicenue pabouux zunomes.

T'unomesa — HayyHoe npeodnonodceHue, gvlogucaemoe 0 00bACHeHUs
HeKOmopo2o A6leHus u mpebyowee sepupurxayuu.

Kounkypupywwas zunomesza — anomepHamueHoe 0ObIACHEHUEe pe3yib-
mamog uccie008anus, KOmopoe C J102U4ecKoli MOUKU 3PeHUs He MOodicem
ObIMb 8ePHBIM, eClil 6epHA UCXOOHAS 2UNomesd.



Pabouas zunomesa — smnupuuecKu He nposepeHHoe npeonoiodicenue,
npeockazvlsaowee Cywecmeoganie HeKOmopol 3a8UCUMOCIU MeXCOy ne-
pemenHbiMU unu 06vexmamu. Pabo4re runoTe3sl UCTIONb3YIOTCS YISl BbIpa-
OOTKH TPEBAPUTEIBHOIO IJIaHA HAYYHOTO UCCIICAOBAHUSI.

Hynesasn zunomesa — npeonoiodicenue 06 OMCymcmeuy 63aumocessu
UMY KOPPENAYUU MENHCOY UCCTEOYeMbIMU NepeMEHHbIMU.

Anemephamuenan zunomesa — npeononodcenue, NPUHUMAaemoe 6 Ciy-
uqge OMKIOHEHUs HYNe8Ol 2unomesvl. AJbTEpHATUBHAS TUIOTE3a YTBEp-
KJIACT MOJIOKUTEIHHYIO CBSI3b MEXKIY U3y4aeMbIMH [ICPEMCHHBIMH.

Ecin runoTe3sl Kak HOBBIC MPEIIMOJIOKCHUS BBIJIBUTAIOTCS HAa OCHOBE
YK€ N3BECTHBIX 3HAHUH, TO 3TO OYIIYT 0O0CHOBAHHBIE NPEONONONCEHUSL.

Hanpumep, KaXIplii COPT IUIOJOBBIX, OBOIIHBIX M IPYTHUX KYJIbTYpP UMe-
€T CBOM IOTEHIMAIbHBIE YpOXKaifHple BO3MOXKHOCTU. Ecim copt naer
MEHBIINN YypOXKai, TO BBIIBUralOT pabouyi0 TMIOTE3Y: BO3MOXKHO, HEIO-
CTaTOYeH YPOBEHb MUHEPAJIBHOI'O MHUTAHUS, U €r0 CICIyeT MOBBICHTH; pe-
MM BJIQKHOCTH TOYBBI HE COOTBETCTBYET MOTPEOHOCTSIM PACTeHHM, M €ro
HaJI0 U3MECHUTh; HEOOXOJMMO YBEIMYHUTh YMUCIIO PACTEHHUI HA TEKTAPe H T. II.

Kaxkayro U3 3TUX TUIOTE3 BBIJABUTAIOT HA OCHOBE TOTO, YTO yXKe HaOII0-
JTAJIOCh B MpakTuke. ECiM ceneKIMoHepsl NpeAiaraloT HOBBIA COPT, TO pa-
0odYasi TUIIOTE3a O €ro IMEePCICKTUBHOCTU BBIJIBUTACTCS HA OCHOBAaHUM Xa-
PAKTEPUCTHKH 3TOTO COPTA, KOTOPYIO Aae€T TOCKOMHCCHUS 110 COPTOUCIIBITA-
HHUIO.

KpomMe 000CHOBAaHHBIX THIIOTE3, UHOT/IA BBIABUTAIOT M MPOCTHIC JOTal-
KU, KOTOpPBIE BO3HUKAIOT Ha OCHOBE MHTYHUIIMH, TPO(ECCHOHATBLHOTO 4yThs
HCCIIeIoBaTels ¢ OONBIIMM OMBITOM paboThl. Hambosee BeposTHBIE, TTpaB-
JIOTIOJIOOHBIE THIIOTE3bI IPOBEPSIIOT B 9KCHEPUMEHME.

Dxcnepumenm — 5mo HAYYHO HOCMABIEHHBIIL ONbIM, NPU KOMOPOM 516~
JleHUe BbI3bIBAION UCKYCCHBEHHBIM NYymeM Ul AKMUGHO U HANpAGIeHHO
8030€CMBYION HA U3YHaeMblil 00bEeKMm U NPOYECChl.

HccrnenoBaTenb CTaBUT U3ydacMblil OOBCKT B pa3iIMUHBIC, 3apaHee 3a-
IUTAHUPOBAHHBIC YCIIOBUS, M B 9TOM 3aKIJIFOYACTCS MPEUMYIIECTBO IKCIICPH-
MeHTa. CYIIECTBEHHO TaKXKE, YTO MU3y4acMbIC SBJICHUS MOXHO BHI3BaTh B
m000e BpeMs, HE OKUAasl, IOKAa OHM BO3HUKHYT B MPHUPOJIC: OPraHU30BATh
MOJIUB, HE OXKUAAs NOXKMIS, C MOMOIIBIO YIOOpPEHHS BOCCTAHOBUTH IUTA-
TEJBHBIA PEXKUM MMOYBBI, HE 0XKUIAs, TIOKA 3TO MPOU30HIET CCTECTBCHHBIM
nytem; o0pe3aTh NepeBbs, HE 0XKHKAAs ECTECTBEHHOTO CaMOW3PEKHUBAHUS
BeTBel U (POpMHUpOBaHUSI KPOHBI. BakHO TakXke, YTO B OJHOM OIBITE MOXK-
HO MCKYCCTBEHHO BBI3BIBATh HE OJIHO, & HECKOJIBKO SIBJICHUM, PACUIICHSS UX
B TIpoLiecce MPOBECHMUS ONBITA U aHATIHM3a PE3yJIbTATOB.



B skcrnepuMeHTe MOXKHO CPaBHHBATh HE TOJIbKO OT/EJIbHBIC JIEMEHTHI
arpoOTeXHUKH, HO U LeJIble TEXHOJIOTHH, HAPUMED UHTCHCUBHYIO TEXHOJIO-
THIO BBIPAIIMBAHUS KYJIBTYpP C OOBIYHOI, KOTOpast HPUMEHSIIACh PaHbIIIE.

DKCTIEpUMEHT (OTIBIT) — 3TO BEAYIITUN METOJ arpOHOMUYECKHX HUCCIE0-
BaHui. YTOOBI BBISBUTH JY4IIHE arpONpPUEMbl MM TEXHOJOTHH BO3JEJNbI-
BaHMS TOM WIIM MHON KYJIBTYPbI, HCTIONB3YIOT HabI0OeHUe.

Habnrwoenue — memoo cbopa nepsuunol uHopmayuu nymem Heno-
CcpeOCcmeeHHOU pezucmpayuu ucciedogamenem cobbimull, aeieHuil u npo-
yeccos, NPOUCXo0AWUX 8 ONPEOESICHHbIX YCI08USX, T. €. BHUMATEIbHOE U3Y-
YCHHUE SIBJICHUI SKCIICPUMCHTA MU MPHUPOJIBI, MX KOJMYCCTBCHHAS M Kaye-
CTBCHHASI PErUCTPALHUS.

[IpuMepbl HAOTIOCHUIA: ONpECICHUE NaThl PACIyCKAHUS IMOYCK, IBE-
TEHHSs1, 3aBSI3bIBAHUS TUIOZOB, POCTA MOOETOB, JIUCTHEB, CO3PEBAHUSI ILI0/IOB,
nrcronana u ap. HaGmoaaT Takke 3a MOBPEKACHUEM PACTEHHI BpeauTe-
JSIMH, TIOpaXKeHHEM OOJIE3HSMH, MOPO30- M 3aCyXOyCTOHYUBOCTHIO, 32 JIU-
HAMUKOW MUTATEILHOTO M BOJHOTO PEKHUMOB MOYBBI, pacTeHuil u T. 1. Ox-
HO M3 TJIAaBHBIX HAOJIOJICHUI BO BCEX IKCIIEPUMEHTAX — YUeT YpOKasi v €ro
Ka4ecTBa.

Bce yuers! 1 HaOIrOICHUS HEOOXOAUMO TPOBOIMTH 110 METOMKAM, CO-
OTBETCTBYIOLINM CTAaHIApTaM, MOJB3YSACh MPH 3TOM mpubopamu (BECHI,
TEPMOMETPHI, KOJOPHUMETPHI U JIP.), KOTOPBIC MPOIUTA HEOOXOUMYIO TIPO-
BEPKY.

HaOnromeHus 3a SIBICHUSAMH MPHUPOJBI BKIFOYAIOT YYET aTMOCHEPHBIX
0CaJIKOB, TEMIIEPATYp BO3/yXa M MOYBBI, BIQKHOCTH BO3[yXa, YHCIA COJ-
HEYHbIX JHEH, aT HACTYIUICHHS MEPBBIX 3aMOPO3KOB OCEHbBIO U MOCIIETHUX
BECHO, HauaJia BEreTaluy U [[BETEHUs, X KOHIA U T. A. B pe3ynbrare Ta-
KUX HaOJIOJICHUIT MOYKHO C/IeNIaTh IIEHHbIC BBIBOJBI O IPUTOMHOCTH TE€X MU
MHBIX TIOPOJI ¥ COPTOB JIJIsl HOBBIX 30H, O BOBMOXHOCTH arpOKJIMMaTH4eCKO-
r0 paifOHUPOBAHUS TUIOOBBIX M OBOILHBIX KYJIBTYP.

Crarucrnyeckoe HadogeHne — cOOp CBeleHUI 10 3apaHee pa3pabo-
TaHHOMY IUIaHYy.

CraTHCcTHYeCKOEe HAONIOICHUE PEATU3yeTCs MOCPEACTBOM OTYETHOCTH
[0 YCTAHOBJICHHBIM ()OpMaM, B YCTAHOBJICHHBIC CPOKH; WIIH MTOCPEICTBOM
CICIMATBHO OPTaHU30BAaHHBIX 00CIICIOBAHUIA.

B 3aBUCHMOCTH OT KOJIMYECTBA CAMHUI] HAOIIOIaEMOr0 0OBEKTa Pa3Iiu-
YaloT CMJIOLIHbIE U HeCTUIOMIHbIE (JAaCTHYHBIC) HAOIIOICHMS.

B 3aBucHMOCTH OT BpeMeHH perucTpaiui GakToB pa3inyaloT TeKylue
(HempephIBHBIC) HAOMIONCHUS W NMpepbIBHbIE HAOIIOICHUS, KOTOPOE IMOJ-
pa3lelsioT Ha eTUHOBPEMEHHbIE U MIePUOINYECKHeE.



Bribopounoe HaOIIOAEHHE — CTATHCTHYECKOE HECIUIONIHOE HaOIIozIe-
HHeE, [IPYU KOTOPOM K3 BCEH M3y4aeMoOi COBOKYIMHOCTH OTOMpAaeTcs ompe/e-
JIEHHOE YHCIIO €IUHUI] (BBIOOPOYHAST COBOKYITHOCTH), IUISI KOTOPBIX PETH-
CTPUPYIOTCS BCE MHTEPECYIOL[HE CTATUCTUKY NPU3HAKH U HAa OCHOBAaHHHU
KOTOPBIX HCUHUCISIOT HYXKHBIE MMOKA3aTelld, PACHpPOCTpaHsIEeMble 3aTeM Ha
HCXOJIHYIO COBOKYITHOCTb.

JlagopaTopHoe HaG.IOeHHe — TUIN HAOIIOACHUS, IPU KOTOPOM cOop
UHPOPMALIUU TMPOBOAUTCS B HCKYCCTBEHHO CO3JAHHBIX JJIS H3ydacMOM
TPYIIIBI YCIOBUSAX, KOHTPOJIHPYEMBIX HCCIICOBATEIICM.

IoseBoe HadMIOIeHNE — TUI HAONIOJCHUS, OCYIICCTBISICMBIA B €CTe-
CTBCHHBIX YCJIOBUSX PEaTbHOM XKU3HH.

Ananusz (om epeu. analysis — pasnoosicenue) — mvlciennoe unu npaxkmu-
yecKkoe pacuneHenue npeomMema uUccied08anusl (AGNeHull U npoyeccos) Ha
cocmasnvle yacmu 015 Oojnee 0emanibHo20 e20 U3yyeHust (COCMAaBHbIX ua-
cmetl, 91eMeHmos).

AHanM3 CIyXUT OTIPABHOW TOYKON MPOTHO3WPOBAHUS, TIJIAHUPOBAHUS,
yIpaBieHUs] 00BEKTAMH U IIPOTEKAIOIIUMH B HUX MPOLIECCAMH.

Tak, BeCh ONBIT PACWICHSIOT Ha MMOBTOPHOCTHU, KXY MMOBTOPHOCTDH —
HA ONBITHBIC JICNIAHKU. PacTCHUS pacuICHSIOT Ha OTICIbHBIC OPTaHbl: KOp-
HU, TOOETH, JMCThS, I[BETKH, IUIOABI, KOTOPBIC aHATU3UPYIOT Pa3CNIbHO.
B mioxax onpenessroT coiepiKaHue caxapoB, KHCIOT, BATAMHHOB U T. 1.

AHanu3 KaKk METOJ| UCCIICAOBAHMSI UCTIONB3YIOT TOJIBKO B COCMHECHUM C
CUHME30M.

Cunmes (om zpeu. synthesis — coedunenue) — memoo nayunozo uccie-
006aHusl, COCMOAWUL 8 NOZHAHUU 0DbEKMA UCCIe008aAHUSL 8 eOUHCMBe U
63aUMOCE53U €20 yacmeli, T. €. 3T0 00bEJANHCHUE PACUICHEHHBIX U IpOaHa-
JIM3UPOBAHHBIX YacTell B €IUHOE Iejoe sl OoJiee MOJIHBIX BBIBOJOB H
00001EeHNH.

[TpoaHamu3upoBaB JaHHBIE [0 KAXKAOH MOBTOPHOCTH, HCCIIEIOBATEINb
BBIBOJIUT CPEIHHUE 3HAYCHHS O KAXKIOMY BapHAHTY, T. €. OOBCIUHSCT Je-
JITHKU C OIMHAKOBBIMU BapHaHTaMH. AHAIM3UPYS KaXIbIH BapHaHT, OH
00BEIUHSCT UX B €IUHBII OMBIT, T0 KOTOPOMY JIEJIaCT BHIBOJBI, 0000IICHUS
U KaK KOHCYHBIA CHHTE3 — PEKOMCHIAINHU MPOU3BOACTBY. Takum 00Opazom,
aHanu3 U cumme3, KaK JHAICKTHYCCKOE CAUHCTBO U MPOTHBOMOIOKHOCTD,
MIOMOTAOT JIy4IIe OnpeaeauTh 3pPEeKTUBHOCTS NU3yUaeMbIX arpOIPUEMOB U
SIBJICHUH.

Hunoykyusa (om nam. inductio — naeedenue) — amo memood, ¢ nomowbio
KOMOPO020 paccysHcoenus 6e0ymcst om Gaxkmos K KOHKPEmHbIM 8b1800AM.

Huoykuus — (hopma ymo3axnouenus om 4acmiozo Kk ooujemy.
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Tak, npu yBSITaHUH JINCTHEB JIENAIOT BBHIBOJ O HEJOCTATKE BIATH, IPH
MIOKENITEHAH — O HApYIICHWH MHHEpaJbHOTO MuTaHusA. Ecim B omHOM M3
BApUAHTOB OIbITA BBISIBUIIM CaMbIil BHICOKHH ypOXail U BBHICOKOE KaueCTBO
IUTO/IOB WJIM SITOM, TO MCCIIEAOBATENb JENaeT BBIBOJ O IIEIIECOO0pa3HOCTH
BHEAPEHHS STOTO BapHaHTa B IIPOU3BOICTBO.

Meoykuyusa (om nam. deductio — evisedenue) — memoo paccysicoenus om
00WUX NONONCEHUL K 8bIBOOAM.

Jeoykyun — ¢hopma ymo3zaxniouenuss om o6ueco Kk YaCMHOMY U eOUHUY-
HOMY.

Hanpumep, nBeTHbIC PUCYHKH JUCTHEB IUIOJOBBIX WIIM IPYTUX pacTe-
HUI YKa3bIBAIOT Ha HEJIOCTATOK ONPEACICHHBIX JIEMEHTOB muTanus. Cpas-
HeHHe (PaKTUYeCKO OKPAacKH JHCTHEB C PUCYHKAMH MO3BOJIACT ITyTEM JIc-
IyKTHBHOTO MBIIIJICHAS MPHATH K BBIBOTY O HENIOCTaTKE KOHKPETHOTO
JJIEMEHTa IUTAaHUS Y ONPEICTICHHBIX PACTCHUH.

Ab6cmpazuposanue — >3mo meopemuueckoe 0000WeHUe ONbLIMA UTU
MbICIEeHHOE 8blOesleHUe 2IA8H020, CAMbIX CYUeCMBEeHHbIX C8A3ell npu om-
6/1eueHUU OM 8CeX OCHANbHBIX.

Hcmone3yroT Ba THITA a0CTPAarHpPOBAHUS: omodicoecmenenue — Uit 00-
Pa30BaHUs MOHATHIA O CHCTEME, O KIIACCAX; U30AUPOBAHUE — ISl BBIICICHHS
TJIABHOTO.

Tak, cpenu JECATKOB BAPHAHTOB OIBITA KCCIICJOBATENb BBIICISCT TC,
KOTOpBIE JAIOT CYIICCTBCHHYIO MPUOABKY ypOKas M YIyYIIAlOT €ro Kaye-
ctBo. Korma m3ydaror o0pa3oBaHHe OPraHUYECKOro BEUICCTBA KaK PE3yiib-
TaT CJOXHBIX OMOXMMHUYECKHX, (PU3NOJOTHUECKUX W JAPYTHX IIPOIECCOB
pacTeHHsl, OCYIIECTBIIIEMBIX C YYaCTHEM COJHEYHOH SHEpTHH, TO, YIIO-
TpeOIIsis CIOBO «(HOTOCHHTES3Y, HCCIIEAOBATENb MBICICHHO a0CTparupyeTcst
OT BTOPOCTEIICHHBIX IPOILECCOB M BBIACISAECT CaMOE CYIIECTBEHHOE B IIep-
BUYHOM CO3JaHHHU OPTaHWYECKOTO BEIIECTBA HA 3eMIle.

O06o00ITIeHNE OTIBITa IMOYBOBEICHUS M PACTCHHEBOICTBA MPHUBEIO K CO-
3IAHUI0 TEOPUU MOYBOOOPA30BATEIBHBIX IPOILECCOB, 000OIICHNE HAYKU U
MPAKTUKKA arpOXMMUU ¥ (PU3HOJIOTHU PACTCHUH MO3BOJIWIO ITyTeM adcTpa-
THPOBAHUS CO3J]aTh TCOPHUIO MUHEPAILHOI'O TUTAHUSI.

Tperuit Tvn abcTparupoBaHus — abCcmpaxyus udeanu3ayuy. ITO MbIC-
JICHHOC TIPE/ICTaBJICHUE 00BEKTOB HIIH MPOIIECCOB, CIIC HE CYIICCTBYIOIIUX
B peasibHOM Mupe. [Ipu 3TOM CBOWCTBA MBICJICHHO U3y4acMOro IpeaMeTa
WIN SBIICHHUSA OBOISAT NI0 MACATBHOTO 3Ha4deHWsA. Hampumep, XOTAT BEIBe-
CTH COPT, KOMIUIEKCHO YCTOWYWBBIA MPOTUB BCEX OOJIE3HEH, BpeaMTeNcH,
MOpPO30yCTOMYMBBIN, 3aCYyXOYCTOMYHBBIN, COJEYCTOWYMBBIA, BBICOKOIPO-
JIyKTHBHBIN, C OTIMYHBIMA Ka4€CTBAMH IUTOI0B. AOGCTPAKINIO HACATH3AIHH
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HCTIONB3YIOT CHAadana Uil CO3JaHUs HAYYHOM TEOpHH, a 3aTeM M OCy-
IIECTBJICHHUS €€ Ha IPAKTHKE.

Konkpemusauyusa — memoo ucciedo8anus, ¢ NHOMOUWbIO KOMOPO2o Om
abcmpakmuo2o nepexooam K KOHKpEemHOMY.

BrigennB B cO3mMaHMM OPTaHUYECKOTO BEIIECTBA TIABHBIM IpOIEcC —
(oTOCHHTE3 M TIO3HAB €T0 CYIIHOCTH, MCCIIeIOBATEIh MBICIICHHO BO3BpAaIla-
eTCsl K KOHKPETHOMY PAacTCHHUIO, K €r0 Cpelie, pACCMaTPUBACT B3aUMO/ICH-
CTBHE PACTCHHUsS CO BceMH (hakropamul >KU3HHU. Beinenus mytem abcrparu-
POBaHUSI MUHEPAIBLHOE IMHUTAHUE KaK arpOXUMHYCCKUI MPOIECC, UCCIEIO-
BaTellb MBICJICHHO BO3BpAIACTCS KO BCEM OCTAJBHBIM IMPOLECCaM, B pe-
3yJIBTaTe KOTOPBIX CO3JIACTCS YPOIKAI.

Takum oOpa3om, METOIbI a0CTParMpPOBaHUS M KOHKPETHU3AI[MH BEChMa
TECHO CBS3aHBI MEXAY CO00i, JOMOTHIIOT APYT APYTra W IOJDKHBI HCIOJb-
30BaThCS MCCIEIOBATEIEM HAPSAy C TAKUMH METOJAaMH, KaK aHAIN3 U CHH-
Te3, MHIYKINS U ISTyKITHUL.

Ananozusa (om 2peu. analogia — cxoocmeo) — memoo nosnanus neus-
8ECMHBIX NPEOMEMO8 U AGNEeHUU HA OCHOBAHUU UX CXOOCMBA C U3BECTNHBIMU.

AHAIOTHUS CIYXHUT OJHIM W3 UCTOYHUKOB HayIHBIX THIIOTE3.

Hanpumep, B OIBIT BBOASAT HOBBIH COPT SIOJIOHH, O KOTOPOM H3BECTHO,
YTO OH [0 MHOTHMM IIOKa3aTeJIIM aHAJIOTMYCH COPTY AHTEH. DTO 3HAYWT,
YTO HOBBIA COPT OYAET UMETh TaKyIO XK€ 3MMOCTONKOCTh, YCTOMYUBOCTh K
0O0JIC3HSM U BPEIUTEISIM, YPOIKaHHOCTh, TAKOH JKe CPOK CheMa ILIOJIOB, KaK
u copt AHTell. MeToll aHaIOTruu, OCHOBAHHBIM Ha CXOACTBE NPEIMETOB U
SIBIICHUI, COCTABIISICT OCHOBY MOOEIUPOBAHUS.

Modenuposanue (om nam. modulus — obpazey) — memod, komopeiil co-
cmoum 8 3ameHe MPYOHO U3YHAeM020 npeomema WU A6leHUs HA cneyu-
AnbHO CO30AHHBIL AHAN02, HA YOOOHYI0 MOOEb, KOMOPAs NOMOM UCCedY-
emcs.

Hnsa s dexTnBHOCTH TakMX MCCIETOBAaHMI KaXIas MOAETh JOJDKHA CO-
JIepKaTh CYIICCTBEHHBIC YCPThI OPUTHHAIIA.

Eciu Monens coxpaHseT GU3HYECKYIO MPHUPOY OPUTHHANA, HAPUMEP
MOJICNIb TIOYBBI, PACTUTEIBHON KJICTKH, OpraHa, TO OHA SIBISCTCS (usuye-
CKOll.

Eciu Monenb Gu3uuecKu HE CO3/IaeTCs, a €€ OPUIHHAN JIUIIb OMUCHIBA-
€TCsl COOTBETCTBYIOIUMH YPAaBHCHHUSIMHU, TO MOJCIb SBISCTCS MamemMamu-
YecKoll.

Hanpumep, MaremaTndeckoe ONHCaHHE ypokas KOHKPETHOTO COpTa
IUTOIOBBIX KYJIBTYp FJIM BHHOTPAJa B 3aBHCHMOCTH OT (DaKTOPOB KHM3HH.
MonenupoBaHHEM SBISIOTCS TaK)KE COCTABICHHE CXEMBI OIBITA, BEIUCPUH-
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BaHHe pa3mepa U (GOPMBI JICISHKH, H300paKeHHE Ha IUIAaHEe METOZa pa3Mme-
LICHHsSI BAPUAHTOB U T. .

Dopmanuzayusn — Memoo uzyueHust 00beKmos npu NOMOWU OMOETbHBIX
INEMEHMOB UX POPM, OMPAdNCAIOWUX codepaicanie 00beKma.

DT0 MOXeET OBbITh, HanpuUMep, popMyra, OUCHIBaOIIAs 0OBEKT.

Teopusa — memoo, ¢ NOMOWBIO KOMOPO2O MbICIEHHO OMPANCAEMCcst U
B0CNPOU3BOOUMCS PeANbHASL OeUCMBUMENbHOCHb HA OCHOBE OAHHBIX NPAK-
MUK U IKCNepUMeHma.

DTO cHUCTeMa B3aUMOCBS3aHHBIX 3HAHWH, IMO3BOJISIONIAS BCKPBIBATH OC-
HOBHBIC 3aKOHOMEPHOCTH Pa3BHUTHUS U3y4acMOro 00BEKTa C LEIBIO0 €ro mpe-
00pa30BaHusl B UHTEPECAX YCIIOBCUCCTBRA.

[IpuMepbl TEOpUU KaK METOAA HCCIECAOBAHHNA: TCOPHS LUUKIMYHOCTH
Pa3BUTHS MHOTOJETHHX PACTCHHUil, Teopus 00pabOTKU MOYBBI, MUHEPAJb-
HOTO MUTAHUSI PACTCHUH U JIp.

1.1. BoluncjieHre U aHAJIN3 CTATUCTHYECKHX XapaKTePUCTUK
KOJIMYECTBEHHOMH M KaUueCTBEHHOH H3MEHUYHBOCTH

PasnmuuaroT 1Ba TUIIA U3MEHYUBOCTH: KOIUYECTHEECHHYIO, KOTOPAs MOKET
OBITh U3MEPEHA, U KAYeCMBEeHHYI0, KOTOpasl He TIOAIACTCS U3MEPCHUIO.

IMon KOJNMYECTBEHHON H3MCHUYMBOCTHIO MOHUMAKOT TaKyl0, B KOTOpPOit
pa3IuYusi MEXKy BapUAHTAMU BBIPAXKAOTCS KOJMYECTBOM, HAMIPUMEP Mac-
COi1, BBICOTOH, YpOXKaeM U Ap.

Pasnmiuator nBa BHOa KOJNMYECTBEHHONW H3MEHUYMBOCTH: MPEPBHIBUCTYIO,
WIH OUCKpemHYl0, U HenpepvisHyto. B TIepBOM ciydae pasiudus MEXKIy
BapHaHTAMH BBIPAXKAIOTCS IEIBIMU YHCIAMH, MEXIy KOTOPBHIMH HET W He
MOJKET OBITh MEPEeX00B, HAIPUMEP, YHCIIO PACTEHUI Ha KBAJPaTHOM MET-
pe, KOJTMYEeCTBO ICTCHBIIICH Y )KUBOTHBIX U T. I. B0 BTOpoM cirydae 3Hade-
HUS BapHaHT BBIPAXAIOTCS MepaMi 00beMa, [UTHHBI, MACCHL U T. 1., MEKIY
KOTOPBIMH BO3MOJXKHBI JTFOOBIC MEPEXObl ¢ HCOTPAHUUCHHBIM YHCJIOM BO3-
MOJKHBIX 3HAUCHHUH.

KayecTBeHHON M3MEHYMBOCTHIO HA3BIBACTCS TAKOC BaphbHUPOBAHHUE, KO-
IJ1a pa3jinyus MEXKy BAPHAHTAMH BBIPAXKAIOTCS KAUeCTBCHHBIMH IMOKa3aTe-
JISIMH, KOTOpPBIC OJIHU BapHAHThI UMEIOT, a Apyrue Her (LBET, BKycC, popma
u3ydaeMoro npezamera). Eciiu npu3Hak OpUHUMAET TOJBKO JBa B3aUMOMC-
KITFOYAOINX 3Ha4YeHUs (OOTBHON — 3OPOBEIA, OE30CTHIH — OCTUCTEHI), TO
HW3MEHYHBOCTD HAa3BIBACTCS (IbIMEPHAMUGHOLL.

OCHOBHBIMH CTaTUCTHYCCKIMH XapPaKTCPUCTHKAMH KOJIUICCTBCHHOM
U3MEHYMBOCTH SABIAIOTCA: cpenss apupmerndeckas (x), aucrepcus (SZ),
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cpenHee KBajapathHueckoe orkioHenue (S), koadduiment Bapuamuu (V),
omubKa cpeaneit apupmeruueckoii (S;) u oTHOCHTENbHAs omnoOka (S;%).
Cpeonsin apugpmemuueckas SBIsICTCS aOCTPAKTHOW BEIMIMHOMN, Xapak-
TEPU3YIOIIEH BCIO COBOKYIIHOCTb B LieJOoM. B mpocrteiimem ciydae oHa
HAXOJMTCSI MyTeM CJIOKEHHS BCEX BAapUAHTOB BBHIOOPKH M JETICHUS HA HX

YqUCJIO.
-_LX
n

Kak oGoOmatomasi XxapakTepucTiKa cpeansis apudmerndeckas (x) o6-
JIaJlaeT psiIoM CBOMCTB!

1. C yBenuueHneM WM YMEHbIICHHEM HHAWBHIYaJIbHBIX 3HAUCHUH BBI-
OOpKH Ha WIHM BO CKOJIBKO-TO pa3, CpeiHss apu(MeTHdeckas M3MeHseTcs
TaKHM K€ 00pa3oM.

2. Ha gucnoBoii ocu cpepHss apudmerndeckas sBISETCS LEHTPOM KO-
ne0GaHus MHANBHAYaJIbHBIX 3HAYCHNI BEIOOPOYHOI COBOKYITHOCTH.

3. CyMMa BceX MOJIOKHUTEIBHBIX H BCEX OTPUIATEIbHBIX OTKIOHEHHH OT
cpenHel apupMeTHYecKoil paBHa HYIIO.

(X -x)=0.

4. Cymma KBaJpaTOB OTKJIOHCHUH OT CpefHel apu(MeTHueckoil Bceraa
MCHbIIC CYMMBbI KBaJpaTOB OTKJIOHEHHUH OT HIO6OFO IMMPOU3BOJIbLHOTO YUC-
Ja A, He pPaBHOTO CpeHEN:

(X -2 <X -4

Cpennsisi apupMeTHIeckasl He IMOKa3bIBaeT WHIUBUAYaJbHBIX Kojeba-
HUH M3y4aeMbIX NMpu3HaKoB. OCHOBHBIMH MEpPaMU BapbUPOBAHUS pacces-
HUSI U3y9aeMOro NPHU3HAKa CITy’>KaT AUCIEPCHs H CTAHAAPTHOE OTKIIOHEHHE.

Hucnepcus ipencrasisier co00i YacTHOE OT AEJIEHUsI CyMMBI KBaJIpaToB
OTKJIOHCHHH Ha YHCIIO BCeX U3MepeHuit 6e3 equuuis (N — 1).

n-1

W3 mMareMaTHYeCcKOW CTATHCTUKU M3BECTHO, YTO MPHU OIPEICICHUH JIFO-
OBbIX CPeJHUX BEIMYMH CYMMy BCeX IOKa3aTeliell HeOOXOAMMO JENUTh Ha
YHCIIO HE3aBUCHMBIX JIPYT OT Jpyra BeJMYWH. B CBsi3u ¢ 3TUM B (opmynax
CyMMYy KBaJIpaTOB OTKIOHEHUH X(X — x)? JeNIT He Ha OOIIee YHCIIO HADIIIO-
JIeHHHt, a Ha YKCiIo 0e3 eIMHMUIIBI, TaK KaK OJJHO JII000e OTKJIOHEHHE 3aBUCH-
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MOE H MOXKET ObITh HalIeHO u3 paBeHcTBa (X — x)° = 0. OCTaNbHbIC OTKIO-
HEHHS MOTYT CBOOOJHO BapbHPOBaTh, IPHHUMATH JIIO0BIE 3HAUYeHUs. Yucio
cBOOOTHO BapBHUPYIOMINX BEIWYHH HA3BIBACTCS YHCIIOM CTETIEHEeH CBOOOBI.
OHoO 0003Ha"aeTCs v U B MPOCTEUIIIEM ciydae paBHO N — 1.

CBoiicTBa AHCIICPCUU:

1. luciepcus moka3sIBaeT BOZMOKHOE paccessHie 3HAUYCHIH HHINBHITY-
AJNBHBIX TIPU3HAKOB OTHOCUTEJIBHO CPEJHETO 3HAUCHHSI.

2. Bynyuu moxa3arenem 4eTHOW CTEIeHH, OHA TO3BOJISIET N30aBUTHCS OT
OTPULATEIILHBIX 3HAYEHUN OTKJIOHEHUM OT CpEIHEH, IPUBOLSIILUX PE3Yib-
TaTHI CIOKEHUS K HYJIIO.

3. Pa3mepHOCTh Aucniepcuy paBHa KBajJpaTy pa3MepHOCTH M3y4aeMOro
IIPU3HAKA.

Jns mepeBoa Mephl paccesHHUA B BEIIMYHHY C Pa3MEPHOCTBIO H3ydae-
MO BEIMYMHBI IPUMCHSIOT CMAHOAPMHOe Ulu cCpedHee K8aopamuieckoe
omxnoHeHue. ET0O IOTy9aroT U3BJICUCHUEM KBAJPATHOTO KOPHS M3 JTHCIICp-
cun: s —+/s? .

[Tpn BBIYMCIEHUH TUCIIEPCHM W CTaHAAPTHOT'O OTKJIOHEHHS IO OCHOB-
HBIM (hopMyJiaM HEpeIKO BO3HUKAIOT TEXHHWYecKue HeynoOctBa. CpemHsis
apugmernyeckas OOBIYHO TOJIy4aeTcst B BHJIE JPOOHOTO YHCIA, [OITOMY
OTKJIOHEeHUs (X — x) 1 0co0eHHO MX KBaapatsl (X — x)2 [0JIy4ar0TCs MHOIO-
3HAYHBIMHM, YTO 3aTPYIHSET pacueThl U BeleT K oummoOkaM. [TosTomy paspa-
00TaHbI CIIOCOOBI BBHIYNCICHUH, OCHOBAHHBIE HAa TOM, YTO IS ITOJyYESHUS
CYMMBI KBaJIpaTOB LEHTPAIBHBIX OTKIOHEHUH X(X — x)2 JIOCTATOYHO B3SITh
OTKJIOHEHHUSI OT JII00OT0 MPOW3BOJBHOrO dmcia A (ymoOHO OpaTh 1ernoe
9mcio, OJMM3K0e K IMpeanoiaraeMoil cpenHeil) M MPOU3BECTH pacueTsl IO

bopmye:
Z(_;)2 =2(X _A)Z Z(X A) ZXZ (zx )

CranmapTHOE OTKJIOHEHHE CIYXKHUT IOKazaTeleM, KOTOPBIi JaeT Ipen-
CTaBJICHUE O HanboJiee BEPOSTHOMN cpelHel OmmMOKe OTACIBHOTO, CIUHIY-
HOTO H3MEpEHUs], B3STOr0 M3 JaHHOW COBOKYIMHOCTHU. B mpeaenax ogHOro
3HAYCHUS CTAHIAPTHOTO OTKIOHEHHUs (x = 1S) ykmaapiBaeTcs MpUMEpPHO %3
Bcex HabOmroneHuit (68 % BceX BapHUaHT), TO €CTh OCHOBHOE SIIPO M3y4aeMo-
ro psfa BeNUYMH. BO3MOKHBI OTKIIOHEHHUS OT CpeAHEH apu(pMeTHUeCKO,
npeBocxomme (x £ 1S), Ho BepOSITHOCTH MX 110 Mepe yAaleHus oT +1S Bce
BpeMsi yMeHbIIaeTcs. Tak, BEPOATHOCTh BCTPETHTH BapUAHTY, OTKJIOHSIO-
IIYIOCS OT CpeqHel Ha BeMWYHHYy Oojbie +2S, coctaBmseT 5 %, a OoinbIe
+3S — Bcero oxomno 1 %. [TosToMy yTpoeHHOe 3HaYCHHE CTaHIAPTHOTO OT-
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KJIOHEHUS IPUHATO CUMUTATh TPENEIbHOW OMMOKONH OTAeNBHOrO HAOIIomIe-
HUSL.

CranmapTHOE OTKIOHEHHE, BEIpa)KEHHOE B IIPOLIEHTAX K cpemHeil apud-
METHYECKON TaHHOW COBOKYIHOCTH, HAa3BIBACTCS KOdpuyuenmom eapua-
yuu (V):

V= 2100'
X

Koaddumment Bapuanum sBIsSETCS OTHOCHTECIBHBIM ITOKa3aTeleM H3-
MEHYHBOCTH. VI3MEHYMBOCTh MPUHATO CUNTATh HE3HAUMUTEIBHOU, €CITU KO-
a¢¢unment Bapuanuy He npessimaet 10 %, cpenneit — ecu V Berme 10 %,
HO MeHee 20 %, M 3HAYUTEIBHON — eciin Ko’ (HUIMEHT BapHaluu Ooiee
20 %.

JIns XapakTepUCTHKK CTETICHH BHIPABHEHHOCTH MaTepHaja WHOTIA Iie-
JIec000pa3HO UCIIOJIb30BaTh BEINYMHY, JOTONHSIONIYI0 3HaueHne koaddu-
nueHra Bapuanmu a0 100. DTOT moKaszarenb Ha3bIBAIOT KOIPPuyueHmom
6bIPAGHEHHOCMU Y OTIPEICIIAT 1Mo paBeHcTBY: B = 100 — V.

BbIunciieHue OCHOBHBIX CTATUCTUYCCKHUX XAPaKTEPUCTHUK BHIOOPOYHBIM
METOJIOM BCETJa CBSI3aHO C HEM30S)KHBIMU OmMHUOKaMu. QuiubKa b160pou-
HOUl cpeOHell SBISIETCS MEPOI OTKIIOHEHHUS BRIOOPOYHOW CpemHEH OT cpe-
Hell TeHepanbHOH coBOKymHOCTH. OHa TPSMO MPOIMOPIHOHANFHA CTaH-
APTHOMY OTKJIOHCHHUIO M 00paTHO MPOIOPIHOHATRHA KOPHIO KBaJpaTHOMY
13 00beMa BEIOOPKH:

S.=—F.
Jn

Ommbka cpenHeit apudmMeTndeckoit 001aaeT psiOM CBOWCTB:

1. Ommbka cpenHedl apuMeTHUECKO# MOTUUHSACTCS 3aKOHY HOPMajb-
HOTO pacupesesieHus. ITO CBOMCTBO JJaeT BO3MOXKHOCTH OIPEAEINTh Hapa-
METpBI TeHEepaIbHOM CpeHel ¢ 33laHHON Ha/Ie)KHOCTHIO | = x * tS,. Bepo-
SITHOCTh HaXOXJICHUS TeHEepaIbHOW CpeiHel B mpenenax x + 1S, cocraBnser
68 %, B mpenenax x + 2S, — cooTBeTcTBeHHO 95 % u x * 3S, — mocturaer
99 % u bouee.

2. OmmbKy cpenHel apupMeTHIeCKO MOXKHO PErylIHpOBaTh, H3MEHSS
00beM BBIOOPKH. JIJTs KaXK0i BEIMIMHBI OMMOKH 00beM BHIOOPKHU OTIpee-
JISFOT TI0 COOTHOIICHUIO:
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2

Owmmnbka cpenHel apupMeTHUECKOil BBIpaskaeTcsl B TEX K€ eIUHMIAX
n3MepeHus], 4To M cama cpeuss. [1oaToMy cpaBHUTH MeXAy co0O0i omu-
OOYHOCTB OIpEIEeTICHUs CPEJHUX PA3HBIX MPU3HAKOB OJTHOM M TOH K€ COBO-
KYITHOCTH OBIBaeT 3aTPyAHUTEIBHO MJIM JIaKe HEBO3MOXHO. Takoe cpaBHe-
HHE MOKHO TIPOBECTH, €CIIM OIMNOKY BBIPA3UTh B MporeHTax. OmmnoKa BbI-
OOpKH, BBIpaXKEHHAsI B MPOLIEHTAX OT COOTBETCTBYIOIICH Cpe/Heil, Ha3bIBa-
€TCSI OMHOCUMENbHOU OUWUOKOL 8b100POUHOT CPEOHell.

S-% ==-100.

OTHOCHUTENbHAs OMIMOKa CpelHel MpsSIMO NMPONOpPLHOHATIbHA a0COIIOT-
HOH oImMOKe 1 00paTHO MPOINOPIMOHANEHA CPEAHEH apu(METHUECKO.

OCHOBHBIMHU CTaTUCTHYECKUMHU TTOKA3aTEISIMH Kaue€CTBEHHOW M3MEHUYH-
BOCTH SBIISIOTCS: JOJS MpU3HAKa, MOKa3aTelb M3MEHUYMBOCTH, KO3 UIu-
€HT BapHaIliu ¥ OMMOKa BEIOOPOYHOM JIOJTH.

ons npusnaka, WA OTHOCHUTENBHAS YACIEHHOCTH (4acTOTa) OTACITBHON
BapHaHTHI B JaHHOH COBOKYITHOCTH 0003HauaeTcs uepes Py, Py, P3 U T. 1. 1
MOJKET OBITh BBIpa)XK€HA B YACTAX CIWHHILI WIHM B IPOIEHTaX. B mepBoM
cllyyae cyMMa BCeX Jlojed B Ipejesax JaHHOW COBOKYITHOCTH WJIM psiza
pacripezeneHus paBHa eanHuIE, a Bo BropoM — 100 %.

Jlons npu3Haka — 3TO OTHOIIEHHE YHCIICHHOCTH Ka)KI0T0 U3 WICHOB Psi-
na Ny, Ny, N3 M T. 1. K YUCJICHHOCTH COBOKYMHOCTH N, T. €. BEPOSITHOCTb I10-
SIBJICHUS! JAHHOTO NTPHU3HAKa B U3y4aeMON COBOKYITHOCTH:

n,,_MN

Na
1=— P2= 7 ps=—Hur. 1
PN N'PTN

[Tpn anbrepHaTUBHOM (IBOSKO BO3MOXXHOW) M3MEHYHMBOCTH J0JISl OIHO-
o NpHU3HaKa 00o3HayaeTcs yepes p, a BToporo uepes (. Ha ocHoBanuu oue-
BuiHOTO paBeHcTBa p + = 1 (mmm 100 %), Tak Kak cymMMa BEpOSITHOCTEN
JIBYX TIPOTUBOIIOJIOKHBIX COOBITHI Beeraa pasHa enuauie (100 %), 3Hade-
HHe 0 =1-p.

Tlokaszamens UsMeHUUBOCU KAYECMBEEHHO20 NPUSHAKA S XapaKTEPHU3YeT
BapbHUPOBAHKE BEJINYMH Psiila OTHOCUTEIBHO APYT Apyra. 3HaUYCHUE MOKa3a-
TeJIst I3MEHUYMBOCTH OlpesienseTcs o Gopmyie

S :s/prpz'py...'pl?,
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TAe pi1, pp ¥ T. . — JOJW TpU3HAKa (MJIU TPOICHTHBIE 3HAYCHHUS HX) B 00-
1EN COBOKYITHOCTH;
R — 9ucio rpaganmii mpu3HaKa.
Ecmu m3ygaemasi COBOKYITHOCTh TIpE/ICTaBI€Ha OOBEKTaMH C ABYMS Tpa-
JAIASIMHY TpU3HaKa (aIbTepHaTUBHAS W3MEHYNBOCTE), TO

s=4pq,

r7e P ¥ ( — J0JIM NMPHU3HAKa, BHIPQXKEHHBIE B YACTAX CIUHUIIBI HITH TPOLCH-
Tax.
Hanpumep, nokazarens usmeHuusocty npu p = 0,10 u g = 0,90 Gyzer
paBeH:

S =./pq =+/0,10-0,90 = 0,30 (s 30 %).

B 3aBucuMocTH OT cooTHOWIEHNUS P U ( 3HaUeHHe S u3MeHsercs ot 0 1o
0,5. MakcumainbHasi U3MEHYMBOCTh KayeCTBEHHOTO NPU3HAKA Sy, OyIer
HaOmoaThes Toraa, Korma p = g = 0,5 ¥ Sy = \/0,5-0,5 = 0,50 (wm
50 %).

3HauyeHHs MaKCUMAaJIbHOW (HanOoJIbIIeiT) M3MEHUYMBOCTH VISl pacripese-
JICHWH ¢ pa3HBIM YHCIIOM Tpajaluii KauyeCTBEHHBIX INPHU3HAKOB JaHBI B
Tabm. 1.1.

Ta6nuna 1.1. Yncsao rpaganuii npu3Haka

Yucrno rpamamnuii 5 Yucno rpananuii 5
[pH3HAKa e [pHU3HaKa e
2 0,500 (50,0 %) 5 0,200 (20,0 %)
3 0,333 (33,3 %) 6 0,167 (16,7 %)
4 0,250 (25,0 %) 7 0,143 (14,3 %)

[onp3ysich BENMYMHAMHU MAKCUMAIbHBIX 3HAYCHUH Syuc, MOMKHO BBI-
YUCIUTh KOIPuyuenm eapuayuy KaieCmeeHHbiX NPU3HAKoe — (paKThde-
CKHUH TIOKa3aTellb H3MEHYMBOCTH, BEIPAKCHHBIN B MPOICHTAX K MaKCHUMAaJb-
HO BO3MOYKHOW U3MEHUYHUBOCTH:

S

Make

V,= -100.

Koadhdunment Bapuanum xapakTepu3yeT OTHOCHTEIBHYIO CTENEHb W3-
MEHYHUBOCTH M3YYa€MBIX MPU3HAKOB W IITUPOKO HCIIONB3YETCS IS CPaBHH-
TE€IbHOW OLIEHKU BBIPAaBHEHHOCTH PA3JIMYHBIX COBOKYMHOCTEH. Makcu-
ManbHoe 3Hauenue Vp = 100 % Habmomaeres npu S = S, .

18



Owubka 6v160pounoll 0oau Sp — Mepa OTKJIOHCHHMS JOJIM IPU3HAKA BbI-
OOPOYHOM COBOKYITHOCTH p OT €r0 JIOJH IO BCEH TeHepaTbHOH COBOKYII-
HOCTH P BCIEACTBHE HETOJHOW TMPEICTaBUTENBHOCTH (penpe3eHTaTHBHO-
cTH) BBIOOPKH. OMMOKY JOJTH BEIYUCIISIOT IO (GOopMyIIe:

S=S/4N,

rae S — mokasaresb N3MEHYMBOCTH KAYECTBEHHOTO MPU3HAKA,;
N — 06beM BBIOOPKH.

Js anbTepHaTHBHOTO BapbUPOBAHHUA, KOTJA 3Ha4eHHe S =./pq, ¢op-

MyJia OIMOKY BEIOOPOYHOM O MPUMET BHI:
Se=4/pq/N .

31ech P ¥  MOTYT OBITh BBIPQXKEHBI B JIOJISIX €MHUIIBI WIIN TIPOLICHTAX.

BeposiTHOCTE BCTPETUTH p (MM () B MHTEpBaje p + S, COCTABIISIET OKO-
10 68 %, B uHTepBane p 25, — 95 % u B unTepnane p * 3S,— oxono 99 %.
CieoBaTesbHO, 10100HO KOJIMYECTBEHHOH M3MEHYMBOCTH, BCE 3HAYCHUS P
C BEpOATHOCTHIO 99 % yKIaabIBalOTCs B Mpejesiax TPOWHOH OMmnOKH BbIOO-
POYHOH JOJIH.

1.2. TeopeTnueckue pacnpeaejeHus

PasmyaloT SMIupHYeckue W TEOPETHYECKHE DPACIPENCNICHUS YacTOT
COBOKYITHOCTH PE3yJIbTATOB HAOIIOICHHH.

OMIHUpHYECKOe paclipeliejieHue — pacipeaeieHle pe3yibTaToB U3Mepe-
HUMH, TIOJIy4EHHBIX [TPY U3yYEeHUH BHIOOPKH, HallpUMep paclpeelieHue pac-
TEHHMH 0 BBICOTE WJIM Macce, paclpeieieHHe MOBEPXHOCTHBIX BOJIOEMOB
MoruieBcKoi 007aCcTH O COJACPKAHUIO HUTPATHBIX (OPM a3oTa U T. 1.
B ocHOBe SMIMpPUYECKOTrO paclpeieieHus JIeKaT ONpeeeHHbIE MaTeMa-
THUYECKHE 3aKOHOMEPHOCTH, KOTOpPBIE B T'€HEPaJbHOW COBOKYITHOCTH, T. €.
NPH OYeHBb OOJIBINOM YHCIe HaOMoeHHui (N — o0), XapaKTepH3yITCsS HEKO-
TOPBIMHU TEOPETHYECKUMU PACIIPEICICHHUIMH.

Ha ocHOBe TeopeTnuecknux pacrnpeaeieHnil MOCTPOSHBI CTATUCTHYCCKUE
KPUTEPUH, KOTOPBIC HCIOJBb3YIOTCS Ui NPOBEPKH HEKOTOPBIX THIOTE3.
Haunbosee yacTo B uccIe0BaTeNbCKOW paboTe OMUPAIOTCS HA HOPMAJIbHOE
pacrpezieneHle WM ClielMalbHble paclpeAeieH s, MolydyacMble U3 HOp-
MaJIHOTO JUIsl ONPE/ICICHHO MOCTABJICHHOM 3a/lauu W MpPU OTPaHMYCHHOM
ancne creneneit cBoGoxsl (t, F, y° — pacnpenenenue, pacnpeaencuue ITyac-
COHa).
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HopMmaanbHoe pacnpenenenue. HopManbHBIM, HIIH TayCCOBBIM, Ha3bI-
BAIOT PaCHPEIEIICHUE BEPOATHOCTEW HENPEPBIBHON CIIy4allHON BEIMYMHBI
X, KOTOpOe OIMUCHIBAETCS CleAyIomel GyHKIne:

vt

ov2n ’

riae V — opauHaTa KpUBOH, WIIM BEPOSITHOCTB;

L — TeHepaibHas cperHss (MaTeMaTHIEeCKOe OKUAaHHUE);

G — CTaHIAPTHOE OTKJIOHEHHE TeHEePAIIbHOW COBOKYITHOCTH (N — 0);

T U e — KOHCTaHTHI (T = 3,14; e = 2,72).

[Monoxenne u popma KPHBOH HOPMATIHLHOTO PaCTIPEACICHUS OTHOCTHIO
OTIPENCTISIIOTCS. IByMsl IapaMeTpaMy: TEHEpaTbHOW Cpemoi |, KoTopas
HaXOJMTCS B LIEHTPE pacIipeaeeH s, U OTKIOHEHHEM G, KOTOpOe n3MepsieT
Bapuanyio OTAEJBHBIX HAOJMIONEHUH OKOJNIO cpenHeld. MakcuMyM, WIn
LEHTP, HOPMAJILHOTO PACIPEENICHNUS JIEKUT B TOUKEe X = [1; TOYKH Teperu-
0a xpuBoOii HaxoasTcst npu X1 = U—c U X, =+ o.

ITpu X £ oo KpHBasi JOCTHraeT HYJIEBOro 3Ha4deHus (puc. 1.1).

%75 —
~00=ff— -J6 -26 -0 M +0 420 4 —r=+00

Puc. 1.1. IIporeHt HabmoaeHui (IJIONMIAb), OTPAaHUYCHHBINA KPUBOH HOPMAIbHOTO
pacrpeneneHus, Ui pa3IHIHbIX 3HAUCHHN G

s HOpManmBHOTO pachpeneNeHus XapaKTepHBI CIEAYIONIHE 3aKOHO-
MEpPHOCTH:

1) B obmactu p + ¢ mexut 68,26 % (mouTH IBE TPETH) BCeX HAOIIOZE-
HMIi;
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2) BHYTpH mpezenoB W £+ 26 HaxoauTcs 95,46 % Bcex 3HAYCHUI Ciy-
JaiiHOW BEJIMYHHEI,

3) untepBan p + 30 oxearsiBaet 99,73 %, cneqoBaTeabHO, MPAKTHYCCKH
BCE 3HAUCHUS.

IInomans moa KpUBOH, OTTPaHUYEHHYIO OT CPEeIHEro Ha t cTaHgapTHBIX
OTKJIOHEHUH, BBIPAKCHHYIO B MPOIICHTaX BCEW ILIOMIAH, HA3bIBAIOT CTATH-
CTHUYECKOW HAJEKHOCTBbIO, WM YPOBHEM BEpOSTHOCTU P, T. €. BEposT-
HOCTBIO TIOSIBJICHHUS 3HAUEHUS TIPH3HAKA, JIeXamero B obiactu U + to. Be-
POSITHOCTh TOTO, YTO 3HAYEHHE BApBUPYIOIIEr0 NMpH3HAKA HAXOAUTCS BHE
YKa3aHHBIX IIPENIEIOB, HAa3hIBACTCS YPOBHEM 3HAUMMOCTH P;. Uem OoubIie
YPOBEHb BEPOSTHOCTH, TEM MEHBIIIE YPOBEHb 3HAYMMOCTH, 1 HA0OOPOT.

3aMeTHM, UTO CPEIHAS |1, AUCTIEPCHst [+ 26° ¥ CTAHAAPTHOE OTKJIOHE-
HHE G — MapaMeTpbl TeHepajbHOW COBOKYIHOCTH, Kornaa (N — o). Breibo-
POYHBIE HAOIOJCHNS MTO3BOJISIOT MOIyJaTh OLEHKH 3THUX IMapaMeTpoB. Tak,
BBIOOPOYHASL CPEJIHSISL X SIBISIETCS OIIEHKON TeHepabHOM cpejiHeil [, BbI0O-
pounas aucrnepcns S° — OLEHKOH 6, BRIGOPOYHOE CTAHZAPTHOE OTKJIOHE-
HUE S — orleHKol 6. J{ns goctarouno Oonbiux BeIOOpOK (N > 20-30 u oco-
6ernHo N > 100) 3aKOHOMEPHOCTH HOPMAJIBHOTO paclpe/ieIeHus], yKa3aHHbIE
BBIIIE I IapaMeTPOB T€HEPalIbHOW COBOKYIHOCTH, CIPABEANIUBBI U AN
UX OLIEHOK, @ IMEHHO: B 001acTu X + S Haxoautes 68,26 %, BHYTpH mpese-
JI0B X * 25 — 95,46 % u B unrepBaie X *+ 3s — 99,73 % Bcex HaOIIOACHU.

PesymbraTtel pazaMyHBIX HAONIOACHWH, IONEBBIX M BETCTAIIMOHHBIX
OTBITOB Yallle BCETO pacloyiaratoTcs MPUOIM3UTENBHO B COOTBETCTBHH C
CUMMETPHYHON KPUBOH HOPMAIIFHOTO paclpeieieH s, KOT/ia YacTOThl Ba-
PHAHTOB, PaBHO OTCTOSIIIMX OT CpEIHEH, paBHBI MEXIy CO0OH CUMMeET-
puanbsl. Ho Hepeako HEKOTOphIe NMPHU3HAKH PACTEHHH W YKUBOTHBIX JAIOT
pacnpenieneHusi, 3HauuTeIbHO OTJIMYAIOUINeCs OT HOPMAlbHOTO, — dCUM-
MempuyHble, AT CKOIICHHBIE.

AcHMMeTpHsi MOKET OBITh MOJOXKUTEIBHOW, WM MPAaBOCTOPOHHEH, KO-
I71a YBEIMYUBAIOTCS YaCTOTHI MIPABOM YaCcTH, W OTPHUIIATSIEHOM, WU JIEBO-
CTOPOHHEM, KOTJla YBEJIMYMBAIOTCA 4YaCTOThI JIEBOM 4YacTH BapHUallMOHHOMU
KpUBOHL.

[Tpu4nHAMU aCCUMETPUYHBIX paclpeeIeHHi MOTYT ObITh:

1. HemmpaBmiibHO B3sATas BBIOOpKA, KOTJa B HEE BOILIO HEMPOIOPIIHO-
HaJbHO MHOTO (WJIM Majo) MpeICcTaBUTeNield BapuaHTa C OOJNBIIUM WIH
MCHBIIIUM UX 3HAYCHUECM.

2. [leficTBHe omnpeeseHHbIX (paKTOPOB, CABUIAIOLIMX YAaCTOTY BapbHPY-
IOIIETOo MPU3HAKa B TY WIH IPYTYIO0 CTOPOHY OT CPEIHEro 3HAYCHUSI.

Korna xaxue-nmu00 npuunHbl OJIaronpHsATCTBYIOT 00Jiee 4acTOMY IOSIB-
JICHUIO W CPEeIHUX M KpalHWX 3HAYCHWH MpU3HAKa, 00pa3yroTcs TaK Ha3bl-
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BaeMBbIC IOJOXXHUTEIBHBIE AKCIICCCHBHBIC DPACHpEICICHNUS, UMCIOIINE BHT
OCTPOH THpPaMUABI C PACIIMPEHHBIM OCHOBAaHWEM, WJIM OTPHIIATEIbHBIC
9KCIIECCUBHBIE pacIpe/ieIeHus], KOT/Ia B IICHTPE UX UMEETCsl He BEpIINHA, a
BIIAIMHA, W BapUAIOHHAsI KPUBAsi CTAHOBUTCS IBYXBEPITHHHOM.

MHOTOBEpIINHHBIC U IBYXBEPIINHHBIC KPUBBIC B OOJBIIHHCTBE CITy9dacB
YKa3bIBAaIOT, YTO B BHIOOPKY ITONANHM MIPEICTABUTENN HECKOJBKUX COBOKYII-
HOCTEH C pa3NUuHBIMHM CpeTHMMH. Hanpumep, mocesHa cMech COpPTOB,
HMEIOTCSI 3aKOHOMEPHBIE Pa3jIniMsl B IJIOAOPOJMH MOYBHI Ha OTIEIBHBIX
YacTAX 3eMEJIbHOT'O Y4acTKa U T. I. B reHeTnueckux padboTax JByXBEpLIMH-
HbIE 1 MHOTOBEPILIMHHBIE KPHBBIE MOTYT CBHJIETEILCTBOBATH O MOSBICHUN
00BEKTOB C HOBBIMH CBOWCTBAMH HMJIM ITPU3HAKAMH M YKa3bIBaTh Ha Pe3yJlb-
TAaTUBHOCTb NPUMEHSIEMOT0 (haKTopa.

HopmamsHoe pacmpenencHne — Hamboliee 4YacTO BCTPEUAIOIIUICS B
MPAKTHKE IKCIIEPHUMEHTAIFHOW pa0OTHl 3aKOH PACHpeleNICHHs CIIydaiHON
BEJIMYUHEI, T. €. BEIMYNHBI, 3HAUCHAE KOTOPOH HENb3s TOYHO MPEICcKa3aTh.
I'maBHast ero 0COOCHHOCTP 3aKITFOYAETCS B TOM, YTO OH SIBILICTCS Ipeaeib-
HBIM 3aKOHOM, K KOTOPOMY HPHOIIDKAIOTCS IPYTHe 3aKOHBI pacrpeaeie-
HUSL.

t-pacnpeaenenne CThloaeHTa. 3aKOH HOPMAaJbHOTO pacIpeaeTeHHs
nposieisiercst ipu N > 20-30. Ecnn ke 3KCrepuMEHT NPOBOJIAT, HAPUMED,
B 4—6 TIOBTOPHOCTSIX, TO €CTECTBEHHO OKUJATh, UTO CPEIU U3MEPEHHI pa3-
JUYHBIX TApaMEeTPOB Ha MNapajuleNIbHBIX JeNITHKaX (Cpeiu MoKaszaTelei
MHUKpPOOHOTO YHCIa B PEYHON BOJE Ha OJHON M TOW ke IIyOHHE) O4YeHb
Oonpmux OTKIOHeHWH He Oyner. I1o3ToMy CTaHDapTHOE OTKIOHCHHE S,
MOJICYUTAHHOE TI0 MAJIOM BBIOOPKE, B OOJIBIIMHCTBE CITy4acB OyAeT MEHb-
mie, 4eM I0 BCEH TeHepaNbHOW COBOKYMHOCTH G. CIemoBaTelbHO, B ITHX
Cily4asix II0JIaraThCsi Ha KPUTEPUH HOPMAJILHOTO PACIpEesICHHUs] B CBOMX
BBIBOJIaX HENb3S.

C nagana XX B. B MaTeMaTH4E€CKOW CTATHCTHKE CTAJIO pa3padaThIBaTHCs
HOBOE HalpaBJIeHHE, KOTOPOE MOKHO HA3BaTh CTATHCTHKOW MAalbIX BBIOO-
pok. HanboupIee mpakTideckoe 3HAUYSHHUE LTSI SKCIIEPIMEHTAIFHON pabo-
TBI UMENO OTKpbIToe B 1908 T. aHTIIMHACKUM CTAaTHUCTUKOM W XUMHKOM
B.T'occerom t-pacmpenencHue, MONydYHBINEE Ha3BaHHE pacHpeACICHUS
CrerozienTa (ot anri. student — crynenr, ncesnonnm B. T'occera).

Pacnpenenenne t CTeiofenTa s BEIOOPOYHBIX CPEIHUX OIPEEIIIeTCS
PaBEHCTBOM:

¥R xR
S
Jn
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Yucnurenb GopMysbl 03HadaeT OTKIOHEHHE BBIOOPOYHOW CpemHed OT
CpelHEl COBOKYIHOCTH |, @ 3HAMEHATeJb SIBJISIETCS IOKa3aTesieM, OLEHU-
BAaIOIIMM CTaHIAPTHYIO OMIHOKY CpedHel reHepanbHOW COBOKYIHOCTH. Ta-
KUM 00pa3oM, BeIn4rHa { m3MepseTcs OTKIOHEHHEM BHIOOPOYHOH cpemaHeit
X OT CpeiHel COBOKYITHOCTH |, BBIDOKEHHBIM B JOJISAX OLIMOKH BHIOOPKH S-,
MIPUHATOMN 32 CANHMUILY.

MaxkcuMyMBl 4acTOThI HOPMAJIBHOTO U t-pacnpenieneHus COBNaaaoT, HO
(opma t-pacripesesneHust MOJTHOCTHIO 3aBUCHT OT YHCJIA CTENEHEH CBOOOIBI.
HpI/I OYE€Hb MAJIbIX 3HAUEHMAX CTEICHEH CBO60[[]:I OHa NPUHUMACT BHU[J
IJIOCKOBEPIIMHHOM KpPUBOHM, IPHUYEM ILIOLIAAb, OTIPAaHUYECHHAs KPUBOIA,
Oouiblle, YeM MPH HOPMaJLHOM paclpe/eeH!H, a IPU YBEIHMYSHUU YHCIIa
Habmonenuit (N > 30) pacmnpeneneHue t mpuOIMKAETCs K HOPMATBLHOMY U
[IEPEXOIUT B HETO MpU N — oo,

Pacnipenenenne t CtplofeHTa IMeeT BaKHOE 3HaUCHHE TIPH padoTe ¢ Ma-
JMBIMH  BBIOOPKAMH: TIO3BOJISIET ONPENEIUTh IOBCPUTENBHBI HHTEPBAI,
HAKpbIBAIOIINHA CPEJHIOI0 COBOKYITHOCTH L, U IPOBEPUTH TY WIIA UHYIO THIIO-
Te3y OTHOCHTEIBHO TeHEPANbHONH COBOKYMHOCTH. [IpH 3TOM HET He0O0XO0Iu-
MOCTH 3HaTh apaMeTPbl COBOKYITHOCTH [ U G, IOCTaTOYHO UMETh UX OLIEHKH
X WS Ui OTIPEENIEHHOro 00beMa BEIOOPKH N (mpriL. A).

F-pacnpenenenune @umepa. Ecnu u3 HOpMalbHO pacnpeaeeHHO co-
BOKYITHOCTH B3ATb IBC HC3aBUCHUMBIC BLI60pKI/I 00BEMOM Ny U Ny 1 IOACYU-

2 2
TaTh JUCTIEPCUU Sl u 82 CO CTEMeHSIMHM CBOOOIBI Vi =Ny — 1 UV, =Ny, —1,
TO MOYKHO OTIPEJICIIUTH OTHOIICHNUE AUCTICPCHI:

S 2
F=gh

2

OTHoOUIeHNe aucnepcuii OepyT TakuM, 4TOOBI B YHCINTENE ObUta OOIb-
1Iasi UCIepcHs, u mosromy F > I.

Pacnipenenenune F 3aBUCHT TOJIBKO OT YHciIa CTENEHEH CBOOOIBI Vi 1 Vy.

Kpussle, momydeHnHsle U3 QYHKIMHA pacTpelesieH s sl BCEX BO3MOXK-
HBbIX 3HaueHWH F, ocoOeHHO mpu HEOOJIBIIIOM YHCie HAOIIOICHUHN, IMEIOT
ACUMMETPHYHYIO (OPMY — IUTMHHBIN «XBOCT» OONBIINX 3HAYCHUH M OOJb-
Ty KOHIIEHTPAIXIO Maibix BennuuH F (mpwmi. B, B).

X%-pacnpenenenne. 3akoH pacrpenencHus X° (XH-KBAZpaT) OTKPBLI
K. IMupcon. KpuBas pacnpeneienns, morydeHHas u3 GYHKIIUN XU-KBaIpar:

2 f-F)2
X :z%,
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rae f — daxrudeckue u F — rumoteTrdeckne 4acTOTHl YHCICHHOCTH 00BEK-
TOB BbIOOpKH. E€ BUJ B CHIIBHOM CTETIEHM 3aBUCHUT OT YHCJIA CTEIEHEH CBO-
60xb1. [ Masoro 4mciaa cTeneHeil cBo0oabI V KpuBasi aCHMMETPHUYHA, HO C
YBEIMUYECHNUEM V aCHMMETPHSI YMEHBIIACTCS ¥ IIPU V — 00 KpUBAst CTAHOBUT-
Cs1 HOpMaJIbHOW TayCCOBOH.

Kpurepuit X°, wiu KpuTepuii cormacust (II0Z0GHS), HCIIONB3YETCs s
OLIEHKH CTENEHH COOTBETCTBHS SMIMPHUYECKUX JAHHBIX OIPEICICHHBIM
TEOPETHYECKUM NPeanochliKam, Hynesoii runorese (Ho) (mpuit. T).

Pacnpenenenne Ilyaccona. Korga HactyruieHre HEKOTOPOTO COOBITHS
UMEET OYEHb MAJYI0 BEPOATHOCTH, HANPHUMEpP HEOONIBIIOE YHCIO pa3 Ha
1000 n 10 000 oOBIYHBIX SIBIEHHH, TO paclpeiesieHne CIy4yaiHON BEeTHYH-
HBI CJIEyeT OIPEACICHHOMY 3aKOHY PEIKUX COOBITHH, KOTOPBIH BbIpaXka-
ercst popmynoii [Tyaccona:

rae P — BepoATHOCTb 3HAYECHHUS X;
X — YUCIIO PEAKHUX COOBITHIA, MPOUCIIEANINX B KaXXI0 OOJBIION rpyIIe
(x=0,1,2,3uT. 1);
a — CpeiHee YHCIIO PEIKUX COOBITHH Ha KaXKAYI0 OOJNBIIYIO IPYIILY;
x! — mpomsBenenne urcen ot 1 g0 x (dakropuan); cuuraercs, 4ro Pak-
TopHai Hyns paBeH exuaune: 0! = 1;

€ — OCHOBaHHUE HaTypaJIbHBIX Jlorapumos =~ 2,718.

Pacnpenenenne IlyaccoHa ompexpernsiercss OOHHM IMapaMeTpOM — Cpel-
Hel. [lucnepeus pacnpenenaeHys paBHa CpelHeEH, T. €. s? = a. Orciona cie-
JIyeT, UTO BCE TEOPETUUECKUE PACHPEAETICHNUs MOKHO IOCTPOUTH TOJIBKO Ha
OCHOBAaHHHU OJHOW BBIOOpPOUYHOH cpemuelt. [IpuMepom Takoro pacmpezene-
HUS MOTYT CITY’KUTh KOJIMYECTBO COPHIKOB B CEMEHHOM 3€pHE, YUCIIO Kie-
TOK B II0JIe 3PEHUS] MUKPOCKONA IIpU OOJIBIIOM pa30aBICHUH, POXKACHHE
YeThIpeX-IIecTh OJIN3HELOB.

1.3. CraTucTHYecKHe MeTOAbI POBEPKH IHIIOTE3

JIrobast pa3HOCTh MEXIY CPEIHHUMHU apH(METHIECKIMHU OBYX T€HEPaIIhb-
HBIX COBOKYIIHOCTEH BCErja CyLIecTBeHHa. B ombITHOW pabore OOBIYHO
CPaBHHMBAIOT CPEJHME BEJIMYMHBI HE T'€HEPaJbHBIX, a BBIOOPOUYHBIX COBO-
KYIHOCTEH, II03TOMY NPUXOAUTCA JAOKA3bIBATh METOJaMU MaTEeMAaTUYECKOMI
CTAaTHCTUKH JOCTOBEPHOCTh Pa3IM4Hil B JIEHCTBUM M3y4aeMbIX (pakToOpoB n
Ha OCHOBAHMHM 3TOrO JIeNaTh BBIBOJbI U NPEIJIOKECHUS U1 IPOU3BOJICTBA.
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Vcnonp30BaHue CTATUCTHYECKIX METOJIOB I KPHTEPHEB IIPOBEPKH THITO-
T€3 — OCHOBA MPHUHATHS PEUICHUN NIPHU N3YICHUH SBICHUH, 00YCIOBICHHBIX
ciydaiiHoi Bapmarmed. CTaTUCTHYECKas THIIOTE3a — 3TO HayJIHOE IPEIo-
JIOKEHWE O TeX WM MHBIX CTATHCTUYECKHX 3aKOHAX paclpeieieHus pac-
CMaTpPUBACMBIX CIYYaHHBIX BEIMYHH, KOTOPOE MOXKET OBITH NMPOBEPEHO Ha
ocHOBe BeIOOpKH. [TouTn Bcerma 3amada 3akirfodaeTcsl B IIPOBEPKE HYJICBOH
runotessl (Hp) 00 OTCyTCTBHM peanbHOrO pasiinuus Mex1y (pakTHIeCKUMU
U TEOpETHYEeCKUMH HalironeHusMu. Eciu B pe3ynbraTe NMpOBEpKU pasiv-
Yusl MEXIY (PaKTHYECKHMH M 0KMJaeMBbIMH IOKa3aTeIsIMU OJIM3KU K HYIIO
WIN HAaXOJATCs B 00JIaCTH JOIMYCTUMBIX 3HAUSHHH, TO HyJIeBasi THIIOTE3a HE
ompoBepraercst (monrsepkaaercs). Ecim jke paznuuus oka3plBalOTCS KpH-
THUYECKOH ISl TAHHOTO CTaTUCTUYECKOT0 KPUTEpHs 00J1acTH, HEBO3MOXKHBI
IIpH HAIIeH TUIIOTE3€ W TIOATOMY HECOBMECTUMEBI C HEH, TO OIPOBEPTaeTCs.
[punstie Hy rumoTte3sl 03Ha49aeT, 9TO JaHHBIE HE MPOTHBOpPEYAT MPEIIO-
KEHHUIO 00 OTCYTCTBHH Pa3IHINi MEXTy (PaKTHIECKUMHU M TEOPETHUECKH-
MH WIH OBYMS psAAaMu (pakThieckux pacmpernencHuil. OTOpachiBaHHe TH-
MOTEe3bI 03HAYAET, YTO HMITMPHUECKUE TaHHBIE HeCOBMECTUMEI ¢ Hy 1 BepHa
IpyTasi, ambTepHATHBHAS TUIIOTE3A.

CnpaseBocth Hy mpoBepsieTcst BBIYUCICHHEM CTaTUCTHYECKUX KpH-
TEpUEB MPOBEPKH JIs ONIPEEIICHHOTO YPOBHS 3HAYMMOCTH.

Jnst npoBepku Hp MCHONB3YIOT KpUTEpUH ABYX BHJOB: I1apaMeTpHye-
CKHE U HelapaMeTpHYeCKHe.

Iapamempuueckue kpumepuu — 3TO KPUTEPUU, OCHOBaHHBIE Ha Tpel-
MIOJIOKEHNH, YTO paclpeiesicHre MPHU3HAKa B COBOKYITHOCTH MOTYHHACTCS
HM3BECTHOMY 3aKOHY (HampuMep, 3aKOHY HOPMAaJbHOTO PAaCIIPEICIICHI).
K Taxum moxazaTensM oTHOCATCS Kputepun t u S.

Henapamempuueckue kpumepuu — 3T0 Takue KPUTEPHUH, HCIIOJIF30BaHHE
KOTOPBIX HE TpeOyeT BBIYHCIICHHS OICHOK HEM3BECTHBIX IapaMEeTPOB pac-
TIpeaeNicHsI U TIPHOIMKCHHOTO 3HAYCHHS paclpeeieHus] pru3Haka. JTH-
MU KPUTEPUAMHU TMOJL3YIOTCA TOJBKO B NPEABAPUTCIIBHBIX UCCIICAOBAHUAX.
CraTuCTHYECKUE TOKa3aTesId BHIOOPOYHOH COBOKYITHOCTH (BBIOOpDKH) SIB-
JISTFOTCSI PUOJIMDKEHHBIME OLICHKaMHU TI0Ka3aTtelieil (apaMeTpoB) reHepaib-
HOW COBOKYIHOCTH, OLIEHKa MOKET OBITh TOoueuHas (TpeicTaBlieHa OJHUM
YHCIIOM) WM HelTpanbHasl.

3Has BEIOOPOUHYIO CpenHiorn (x) U ee owmoKy (SX) MOXKHO AaTh TO-
YEYHYIO OIEHKY I'€HepalibHO# cpenHell B Buae X + SX. DTo o3Havaer, 4yTo

X — olleHKa reHepaibHOW CpeaHel | ¢ omuoOKo#, paBHo# S X. MHTEepBah-
Has OIIEHKA XapakKTEepH3yeTcs ABYMS YHCIaMH — KOHIAMH HHTEpBaja, I0-
KPBIBAIOIIETO OIICHWBAaeMBIN mapamerp. LleHTp Takoro mHTEpBasia — BEIOO-

25



pPOYHAs OILIEHKA TOYKH, a MPEIeNbl, W JOBEPUTEIbHBIC TPAHHIIBI, OIIpee-
JITIOTCS CpeHEN OIMMOKOM OIIEHKH Y YPOBHEM BEpOSTHOCTH. MaTemarmde-
CKH JTOBEpPUTEJIbHBIM WHTEPBAN [JIsi T€HEPalIbHOW CpeAHEl 3amuChIBAETCS
Tak:

X +t-SX,

rae t - SX — npenenbHas omMOKa BRIOOPOYHOM CpEeIHEH MPH TAHHOM YHCIIe
CTereHeil cBOOOBI M MPUHATOM ypoBHE 3HaUUMOCTH (lp5 Win
to1)-

Kpaitaue Touku nHTepBana (Hayano — X —t - SX; koner — X +t - SX)
HA3bIBAIOT JOBEPUTCIBHBIMY TpaHUIAMUA. M HTEPBAIbHYIO OICHKY HCIOJb-
3YIOT JUIsl CTATHCTUYECKOM MPOBEPKH CHITOTE3 MPU CPABHEHUHU BHIOOPOYHBIX
cpemuux. Hanpumep, mpu N = 30 ObUTM MOJYYCHBI TaKWe BBHIOOPOYHBIC
cpemHue u OmMOKU cpenHux: X+ S, = 37,4+£0,3; X,£5,,=34,8 +0,5.
Heo6x0o1umMo onpeaeanTs CyIEeCTBEHHO JIH PAa3InYalOTCs 3TH BEIOOPOYHBIC
cpennue npu 5%-HOM ypOBHE 3HAYUMOCTH, T. €. IIPOBEPUThH HYJIEBYIO I'HIIO0-
te3y Ho: iy —pp =d =0.

Jusv=n-1=30-1= 29 creneneit cBoboas! tos = 2,05, u npu
95%-HOM YpOBHE BEPOSATHOCTH CPCIHUE JOBEPUTEIILHBIC HHTEPBAIBI CO-
CTaBsAT:

Xittgs-S_=37,4 +2,05-0,3=37,4+06(368:38,0);
Xottos- §_ =34,842,05-0,5=34,8+1,0(338:358).

JloBepuTenbHBIE HHTEPBAJBI I TEHEPAIBHBIX CPEIHUX MEPEKPHIBAIOT
npyT apyra. [TosToMy pasHOCTE MeXTy BEIOOPOYHBIM CPEIHUMHU

d = X;— X, = 2,6 HeJb3s NEPEHOCUTD Ha TeHEPAJIbHBIC CPEAHHE Ly U Ly,
TaK Kak IeHepalibHasl Pa3HOCTh MEXIY HHUMH MOXXET ObITh PaBHA HYIIO H
OBbITh OTPHIATENLHON BEIMUMHOM, KOTIa [y > Uy, modTomy Hy: d = 0 He or-
Bepraercs.

HyneByto rumoresy 06 OTCYTCTBHH CYIIECTBEHHBIX Pa3IMYUi METOIOM
WHTEPBAILHONW OIIEHKH MOKHO ONPEACTHTh APYTHM CIIOCOO00M — 1m0 Qop-

_ 2 2
Myne: Sy = SX— +S>T , TIOC BHAYaJe BBIYHCISICTCS OINMOKA PAa3HOCTH
1 2

cpennux (Sg), a 3aT€M PacCMOTPEHHBIE BBILIE CHOCOOOM PaCCUMTBHIBAIOTCS
JIOBEPUTEIbHBIC HHTEPBAIIbI IS T€HEPaIbHON pasHocTh cpexnux d + t-S;.

BenuunHa, yka3plBarolasi rpaHuIly MpeieibHbIM CIy4ailHbIM OTKIOHEHH-
sIM, Ha3bIBaeTCsl HaUMeHbIIel cymecTBeHHo pazHoctbio (HCP) u ompene-
nsieres o cootHomenuo HCP =1 - S;. Ecnu paktudeckas pa3HOCTh MEXKIY
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BeI0OpounbiME cpenanmu 0 > HCP, To HyneBas TumoTesa OoTBepraercs, a
ecim d < HCP — He otsepraercst. HCP ucmnons3yeTcst pu TIOCTPOSHUH JI0-
BEPUTEIIbHBIX HHTEPBAJIOB U MPOBEPKE CTATUCTHYECKUX THUIIOTE3.
JloBepUTENbHBIA UHTEPBAN JUIS PA3HOCTH IeHEPAIbHBIX CPEIHHUX OIpe-
nensiercs no otHomernuto d + HCP, rae B 3tom otHomennn HCP =t - Sy —
npezenbHasi OMNOKa Pa3HOCTH BBIOOPOYHBIX CPEAHUX IMPU JAHHOM YHCIIE
cTereHeit ¢cBo0ONBI V = Ny + Ny — 2 ¥ NPUHATOM YpOBHE 3HauMMocTH. Ecnu

mo BeiamuuHe X + t° SX OICHMBAIOTCSA MOBCPUTEIbHBIC TPAHHUILBI, B KOTO-
PBIX HaXOMATCS CpeiHss apupMeTHIecKas, TO M0 BEIMIMHE CTAHIAPTHOTO
OTKJIOHEHHUS S OIICHWBACTCS WHTEPBAN ISl OTAEIHFHOrO 3HadueHus X W 10

Bceii coBokynHocTu X =t S. BHyTpu 3TOro nHreppana OyayT HaXOAUTCS C
95%-ubiM WM 99%-HBIM YPOBHEM BEPOSITHOCTH 3HAYCHHUS T'€HEepasibHOM
CpefiHeil | ¥ Bce MHIUBHIyallbHbIC 3HAUSHHS BAPHUPYIOIEH BEINYMHBI, I1e
BenmumHa t * S — 00macTh pa3dpoca HHANBHUTYaIbHBIX 3HAUCHHH.

[Ipu cpaBHEHUU CpeHUX HEOOXOAMMO TIOMHHTH JIBA MOMEHTA: CPEIHHIE
JIByX HE3aBHUCHMBIX BBIOOPOK CpPABHHMBAIOT, KOTJA CIUHHIIBI HAOIIOICHUS
MEPBOIl U BTOPOil BEIOOPOK HE CBSI3aHBI OOIIMM YCJIOBHUEM; CPABHHBAIOT T
JIBE COMPSDKCHHBIC BHIOOPKHU, B KOTOPBIX CIUHUIII HAOIFOICHHS OJTHOMN BbI-
OOPKH COMPSKECHBI KAKUM-TO OOIIMM YCIIOBHEM C CIWHUIIAMH BTOPOU BBI-
O0opku. Ilpu cpaBHEHHWM CpeIHHMX [BYX HE3aBUCHMBIX BBIOOPOK TIO
t-kputeputo CThIOJICHTA OICHUBAETCSI CYUIHOCTh PAa3HOCTH CPEIHUX

(d =Y1—X2 , a TIpU CPaBHEHHHU [BYX COMNPSHKCHHBIX BBIOOPOK — CyIIIe-
CTBEHHOCTh CpE/IHEN Pa3HOCTH (d = Zd : n).

Onenka pa3sHOBMIHOCTH CpPeJHHX He3aBHCUMBIX BBIOOPOK 1O
t-kpurepuio u HCPys. B Teopun cTaTHCTUKY OMIMOKA Pa3HOCTH MIIM CyM-
Ma Cpe/IHUX apu(pMETHUECKUX BBIOOPOK NP OJIMHAKOBOM 4Huciie HaOmoe-
HuU# (N = Ny) onpenensercs mo Gopmyre:

Sq=. S%-i-s%;

rae Sq — ommuOKa pa3HOCTH UM CYMMBI,
Sx, u SX,— omMOKM CPaBHUBAEMBIX CPEIHHMX apUPMETHHECKUX X, U
X, . 'apanTneli HageKHOCTH BBIBOJA O CYHIECTBEHHOCTH

WM HECYILIECTBEHHOCTU PA3JIMYUI MEXKAY X, 1 X, ciy-

JKUT OTHOLICHUEC pa3sHHUIBI K €€ omuoKe. ITO OTHOIICHHE
MOJYYHJIO Ha3BaHUC KPUTEPpHUA CYHICCTBEHHOCTHU Pa3HO-
CTHU:
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t=_ X=% _d.
A Sx% + S% Sd

Ecnit tyae > tieop, TO HyJIEBAS THIIOTE3A 00 OTCYTCTBHH CYIECTBEHHOCTH
Pas3IMuuil MEXy CPeJHUMH OIPOBEPraeTcs, a €CIIM Pa3In4Msl HaXOsITCs B
npezenax Ciy4alHbIX KoJIeOaHMH JUIS NPUHATOIO YPOBHS 3HAYUMOCTH
(Ho: d = 0) — He onpoBepraetcs.

TeopeTtndeckoe 3HaueHne kputepus t HaxoaIT Mo Tabnune CThIOAEHTa,
3Hasl, 9TO YHUCIIO CTeTeHeH CBOOOIBI V = Ny + N, — 2 TI0 MPUHATOMY YPOBHIO
3HaunMocTh. [IpoBeputh Hy MoxxHo mo Benmmumne HCP, BwIpakeHHO# B
eIMHAIIAX BaPBHUPYIOIIETO MPU3HAKA, KOTJAd PAa3HOCTb MEXIY CPEIHUMHU
(d > HCP) momajaeT KpUTHYECKYO 00JIACTh CYNIECTBEHHBIX PAa3INYUii, OHA
npusHaercs 3HaunMoit u Hy omposepraercs. Korma d < HCP u nexur B
obnactu ciyvaiiHbIX KoseOanuil, To Hy He onpoBepraercs. Hanpumep, B
O6oprOe ¢ acKOXMTO30M ropoxa ObIJIO NMPOBEJIEHO MPOTPaBIMBAHHE CEMSTH
80%-uptm TMTH (4 xr/T) u Obul moAcyYuTaH % IOPaYKeHUS! PACTEHHM.
Heobxoxnmo ompenennuts 5%-Hble JOBEPUTENILHBIE WHTEPBAJIBI M MPOBE-
PHUTH 3HAYMMOCTD JIeHCTBUS Npenapara. B cBsi3u ¢ TeM, 4TO NpoOHBIE ILIO0-
IIAJKK JUIs y9eTa HOpaKeHHsI paCTeHUH aCKOXMTO30M HE CBS3aHBI OOLIMM
yCIIOBHEM, TOJTyYEHHBIEC JaHHBIC CIeAyeT 00pabaThIBaTh 1O THUILY HECOMPS-
KCHHBIX BBIOOPOK.

PacueTsl Mo BIOOpKaM IIPOU3BOMAT B CJICIYIOLIEM ITOPSIAKE:

CYNTAIOT CyMMY KBa/IpaTOB:

Y(x-xf= le—(z )2—716—1‘:):715,6;

100 .
(X -xf=7 70" = 60;

OIIUOKY BBIOOPOYHOI CpeHE




OTHOCHTEJIbHYIO OHOKy cpennert S % = i -100;
X

JIOBEPHUTEIBHBIH MHTEPBAI JUIs TeHEPaTbHOM cpenneii Xty - S.

Ipu crenensx cBoboapl V=N -1 =10 -1 = 9 no tabmune CthrogeHTa
HaxoauM tps = 2,26.
Janee nomryuum:

X1ty S =342+226x6,14 =342+ 130 (20,3: 48,1);
Xotts: SXp=10 +2,26x1,78 = 10 £ 4,0 (6 : 14);

Kpurepwuii cyniecTBeHHOCTH OIPEACISICTCS 0 (hopMyIie:

o~
I
& | =

Uucno creneHeil cBoOOIBI HAXOAAT MO PaBeHCTBY V = N — 1, rae N —
YHCIIO CONPSDKEHHBIX Tap.

IMomy4ennbIii KPUTEPUH Loy CPABHUBAETCS C TEOPETHIECKUM, KOTOPBIH
TaKXKE HAXOJUTCA MO TaOJNHIe MPU YHUCIC CTEICHEH CBOOOIBI, pPaBHOM
V=n;+n,-2=10+10-2=18, t,,,, = 2,10 Ha 5%-HOM ypOBHE 3HAYMMO-
ctu. CpaBHUBas (pakTHUECKOE 3HAUCHHE [ C TEOPETHUYECKUM, OMpPEeIsieM,
9TO thaxr > treop, 3HAUHT, PA3HOCTH cymeCTBeHHa

Hcnoan3oBanue kputepus X (XH-KBaJpaT) JUIl OLEeHKH CTeleHH
COOTBETCTBHS IMIUPHYECKUX JAHHBIX OMpPeIeJeHHBIM TeOPeTHYECKIM
npeanochLIkaM. Kputepnii x° MPUMEHSIOT, KOTIa HEOOXOIMMO yYCTaHO-
BHTH COOTBETCTBHE JIBYX CPaBHUBAEMBIX PAIOB PACIIPEICIICHHS:

1) B reHeTHYECKOM aHAIIM3€, KOT/Ia HEOOXOMMMO yOEIUTHCS B TOM, SIB-
JsieTcs JIn 0OHAPY)KEHHOE OTKIOHEHHE OT TEOPETHIECKH OXKHIaeMOT0 pac-
npenenenust (1:1, 1:3, 9:3, 9:7 u T. 1.) 3aKOHOMEPHBIM HJIU JISKUT B TIpee-
JIaX BO3MOXKHBIX CITy4ailHbIX KOJICOaHUi;

2) B 3alIUTe PACTECHUN M TOKCHKOJIOTHU IMPU HU3yYEHUH KAYECTBEHHBIX
MPU3HAKOB JUI OIICHKH COOTBETCTBUS SMIIMPHUUCCKUX TAHHBIX TCOPCTHYC-
ckoil npeamnoceuike Hy.

HyneBaa FI/IHOTe3a OTBEPraeTcs, eciu X paxr > X reop 1 HE OTBEPraercs,
eciu X par < X reop- 1 COPETMUECKH OXKMA€EMBIE YACTOTHI 0603HaanOT yepes
M, a ombITHBIE, SMIIUPHYECKH NOIy4eHHBIE depe3 M. Kpurepuit ¥’ mpen-
CTaBIISIET COOOW CYMMY OTHOIIEHHH KBaJpaTOB pa3HOCTEH MEXTy JacTOTa-
MH 3MIIUPAYECKOTO ¥ TEOPETHUECKOTO PACIIPENeNIeHN K 9acTOTaM Teope-
THYECKOTO paclpereIeHus s JaHHOM TPYIIIbI.
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Benmunna xz re0p 3ABHCHT OT YHCJIA CTEIEHeH cB06OIbI, KOTOPOE OIpe-
nenstoT mo ¢popmyne (¢ — 1) - (k — 1), Tae ¢ — 3TO YKCIO CTPOK, a K — YUCIIO
KOJIOHOK B aHAJIHM3MpyeMoW Tabmure. 3HaueHHE szp’ COOTBETCTBYIOIIEE
OTIpeieTICHHOMY YHCITy CTEIIeHEH CBOOOIBI, HAXOAAT 1Mo TabimnaM npui. 1.

IMpumep 1. Ilpu ckpemuBaHuM ABYX COpPTOB ropoxa I. MeHnmens BO
BTOPOM IOKOJICHHX HONy4dus1 355 sxenthix ceMsiH (Mp) u 123 3eneHsbIx ce-
MeHHu (M,). OOmIee KOIMYECTBO MOMydeHHBIX ceMsH — 478 mryk. CooTBeT-
CTBYIOT JIM PE3YNbTAaThl ONBITA TEOPETUUECKH OXHMIAEMOMY OTHOLICHUIO
JKEITBIX CEMsH K 3elleHbIM Kak 3:1? B kauectBe Hynesoi rumortessl (Hp)
IIpUHUMaeM cooTHoeHue 3:1.

Pewenue. Pacuetsl ynoOHO ocymecTBiIATh B Ta0s. 1.2. CHayana B cooT-
BETCTBYIOIIME rpadbl 3aHOCUM OKHJIAEMOE paclielyieHue U HabIroaeMble
4acTOTHI (My U M) U3 YCIOBUA 3aJadd. 3aTEM OMPENEINM TEOPETUICCKH
okumaembie yactotsl (M; u M,):

M, =3/4 - 478 = 358,5;
M,=1/4 - 478 = 119,5.

Ta6numna 1.2. [ocieaoBaTebHOCTb PacueTa KPUTEPUs x>

CemeHa
Ilokasarenu Cymma
JKEJITBIE 3eJIeHBIE

Oxupaemoe pacuieruieHne Ho 3 1 4
Habarogaemsie yacToThl (M) 355 123 478
OskuaeMsle yactoThl (M) 358,5 1195 478
Pasuocts (M — M) -3,5 35 -
KBanpar pa3noctu (M — M)2 12,25 12,25 -
Otnomenue (M — M)7/ M 0,034 0,103 ¥ =0,137

IToacraBnsst SMIMPHUIECKUE W TEOPETUUECKH OXKHIAEMBIE YacTOTHI B
(opMyITy IS BBIYUCIICHHUS KPUTEPHS ), TIOJTyUHM:

(m— |v|) _ (355-358,5)°  (123-119,5)°
cbaKT Z +

=0,137.
358,5 119,5

Ipu umcie crenenei cBodoasl, pasaoM 1 (¢ —1) - (k — 1) = (2 - 1) x
x (2 - 1) = 1, TeopeTrueckoe 3HaueHHe Y 05 = 3,48.

BriBo: Tak Kak x2¢aKT (0,137) < szp (3,48), To Hynesas runote3a Hy He
OTBEPTaeTcs W pasiudus MEKAY (aKTHUECCKMMH U TEOPETHUECKH OXKHIae-
MBIMH 4aCTOTAMH HECYIIECTBEHHBI.

30



IMpumep 2. /IBe rpynmnbl HACEKOMBIX (JIOJTOHOCUKOB) COIEPIKAIH MPH
pasnoii Temneparype 25 °C u 5 °C. Ilpu nepBoM TeMIepaTypHOM PeKHME
n3 84 HaceKOMBIX moruoiu 16, mpu BTopoM — u3 50 morubnm 25. Jlokasbl-
BAaIOT JIM PE3YNIbTATHl OIBITAa TYOUTENFHOE AEWCTBHE HU3KOW TEMITEpaTypHI
Ha BEDKHBAEMOCTH JTOJITOHOCHKOB?

Ecnu mexny rpynnamMu Hac€KOMBIX HET OTIMYUN MO YCTOMUMBOCTH K
TeMIIepaType, TO J0Jisl MOTHOIINX JONTOHOCHKOB B 00€MX Ipymnmax Oyner
OJIMHAKOBOH, TO €CTh 0XKHAAEMOE YUCIIO MOTUOLIMX 0CcOoOei OKHO OBITh
MPOMOPIHOHABHO 00miemMy uuciy (Ho).

Pewenue. Ycnosue 3agaun u pemenue opopmirsieM B Tadi. 1.3.

TeopeTnvecku 0KUaeMbIC YACTOTHI BEIYUCIIIEM COTJIACHO HYJICBOW T'H-
more3ze. Ecnu u3 obmero ymcna Hacekombix (134 mr.) morubno 30,6 %
(41 mrt.), TO TEOpPETHUECKH OXKHAAeMast JOJS MOTHOIMINX B KaXIOH TpyIe
Oynet Taxoii ke. COCTaBHM U PEIIM COOTBETCTBYIOIINE IPOTIOPIINH

84 - 100 %

X -30,6 %, orctona x = (84*30,6) / 100 = 25,7 m. (M;)

(50*30,6) / 100 = 15,3 mrr. (M,)

(84*69,4) / 100 = 58,3 mit. (M3)

(50*69,4) / 100 = 37,4 wt. (My)

Tabnuna 1.3. Pe3yJ'Il>TaTl>l OIIbITA H PaCYEThbl TEOPETHYECKH OKMAAEMBIX YaCTOT

I'pynna Hace- norudmmue BEDKUBIIHE
KOMBIX (TeM- BCEro %
neparypa) M M m M
1(25°0) 16 25,7(My) 68 58,3(Ms) 84 62,7%
2(5°0) 25 15,3(My) 25 37,4(My4) 50 37,3%
Bcero 41 93 134
% 30,6 % 30,6 % 69,4 % 69,4 % 100 %

[oncTaBnss SMIUPHYIECKHE U TEOPETHUECKH OKUIAEMBIE YacTOTHI B
OpMyITy JUTS BBIYHCICHHS KDUTEPHS ), TIONYHHM:

_ 2 _ 2 _ 2 _ 2
o (16-257)° (25-153)° (68-58,3)° (25-34,7)

=14,137.
25,7 15,3 58,3 34,7

Ipu umcie creneneit cBoGoasl pasaoMm 1 (¢ —1) - (k- 1) =(2-1) x
x (2 — 1) = 1), TeopeTHueckoe 3HaUCHHE ¥ o5 = 3,48.

BrIBOA: Tak Kak xzq,m (14,137) > szp (3,48), T0 HysneBas rumoresa Hy
OTBEPraeTcs, ¥ HU3Kas TEMIIEpaTypa JOCTOBEPHO SABISAETCS MPUYMHON TH-
0en J0IrOHOCHKOB.
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1.4, TlucnepcHOHHBII aHAIN3

Hapsay ¢ oTHOCHTENBHO MPOCTHIMHU CHOCO0AMH CpPaBHEHHS IBYX BBIOO-
POK (Hampumep, ¢ MOMOIIBI0 {-KpUTEpHsT) BCTPEUAIOTCS W 00Jiee CIOKHBIC
3a1a4uu, KOora Heo0X0AUMO CPAaBHUTH HECKOJIBKO BBIOOPOK, 00BETMHEHHBIX
B €IMHBIN cTaTUCTUYECKUI KoMIuleke. [lapHOE cpaBHEHUE B TaKUX CIydasx
Heyno0HO, Tak Kak TpeOyeT JAJIMTENbHBIX U CI0XKHBIX BEIYMCICHUH. YUYHUTHI-
Basi ATO, aHTJMHCKUM ydeHbIM P. A. ®wumiepom ObUT NpeayiokeH MeToJ
KOMIIIEKCHOM OLICHKM CPaBHUBAEMBIX CPEJHHUX, IOJYYUBLIMM Ha3BaHUE
JUCTIEPCUOHHOTO aHAJIN3A.

JlucnepcHOHHBIN aHaJIM3 OCHOBaH Ha Pa3jioKEeHUH oOIIeil aucnepcuu
CTaTHCTUYECKOTO KOMIUIEKCAa Ha COCTaBIISIONINE €€ KOMIIOHEHTHI, CPaBHH-
Basi KOTOPEIEC JPYT C IPYTOM ITOCPEACTBOM F-KpUTepuss MOKHO OMpPEIeIITh,
KaKyIO JIOJIF0 0OIIeH BapHaIlli YIUTHIBAEMOTO (pe3yJbTATUBHOTO) MPH3HA-
Ka 00YCIIOBIMBAaEeT NCHCTBHE HA HETO KaK PETYIHPYEMBIX, TAK W HEPETYIIH-
PYEMBIX B OTIBITE (haKTOPOB.

Perymupyemsie ¢akTopsl, T. €. Te, KOTOpbIE MOTYT PEryJIHPOBaThHCS B
OTIBITE HKCIIEPUMEHTATOPOM (II03BI yIOOPEHUI HITH ECTHIIHIO0B, KPATHOCTh
obnmyyeHuss WM T. J.), BBICTYMalOT B ONbITEé B KadecTBE BApUAHTOB.
B 3aBHCHMOCTH OT TOTO, CKOJILKO (PAKTOPOB PErYJIUPYETCs], ONBITI MOTYT
OBITH OJIHO- U MHOTO()AKTOPHBIE.

IMpumep. C nOMOUIBIO TUCTIEPCHOHHOTO aHANIN3a HEOOXOJIUMO YCTaHO-
BUTH JOCTOBEPHOCTH pa3an1/H71 MaccChbl IPOPOCTKOB TOMAaTa B 3aBUCUMOCTH
OT TEMITEPATypHl IPOPAIIUBAHAS U BELSICHUTH CTCIICHD BIMSAHUS H3y4acMO-
ro (hakTopa Ha OOIIYI0 U3MEHYUBOCTh PE3YJIbTHPYIOMIETO MPU3HAKA (MACChI
npopocTka). JlaHHbIE, TOJlydeHHBIE B XO0JIe AKCIIEPUMEHTA, MPEACTaBUTh B
Tabmn. 1.4.

Ta6auna 1.4. Macca IpopocTKOB TOMATAa, MI'

IToBTOpeHus, x Yueno Cymma | Cpennee
Bapuanr Ha0JI0- 1o Tro sa-
I 1 11 v cnmiin | BAPHAH puaH-
A Tam V taM X
16 °C 18,6 16,5 16,4 19,0 4 70,5 17,625
19°C 20,7 20,0 17,7 19,5 4 779 19,475
22°C 26,5 21,7 28,2 27,6 4 110 27,5
25°C 26,3 27,6 28,4 28,7 4 111 27,75
CyMMbI _ _
momosro- | 921 | 918 | 907 | 9ag | ZX=N | XX= | o3q |y
=16 369,4
penusM P
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31ech ke HaYMHAEM BBIYHCIIATH HEOOXOIMMEIE ITOKa3aTeIIH:
CymMmbl 1o BapuantaM V HaxOZAT CIIOKEHHEM JaHHBIX O Macce Ipo-
POCTKOB B YETHIPEX MOBTOPEHMUAX KAXKAOTO BapHaHTa (KaKAYIO CTPOKY):

18,6 +16,5+16,4+19,0=70,5uT. 1.
CyMMBI 110 TOBTOpEHHUAM P HaxomsT ciio’keHHEeM JaHHBIX O Macce Ipo-
POCTKOB Ka)/10¥ MOBTOPHOCTH TI0 BCEM BapHaHTaM (KaXXIyIO0 KOJOHKY):
18,6 + 20,7+ 26,5+ 26,3=92,1uT. 1.

Cpennee apupMeTHUECKOE IO KKIOMY BAPHAHTY HAXOIAT JeJCHHEM
CyMM I10 BApUaHTaM Ha YMCJIO TOBTOPEHHIA: [;Cj =V:n;

70,5:4=17,625u . 1.

[TpaBHUIIBHOCTH PacdeToOB MPOBEPSIOT MO PaBEHCTBY: XX = XP = XV =
=3694.

JInst HaXOXKAEHHST CPEIHEH MacChl MPOPOCTKA MO BCEMY OTBITY (Xo)
CyMMY BceX U3MepeHuit Y X et Ha o0miee YHCiIo AesiHOK B ombite N:

Xo=>X/N=369,4/16 = 23,1.

st obnerdenus NanbHEHIINX PacueToB MCXOAHbIC JAaHHbBIE LENeco00-
pasHo mpeodpa3zoBaTh MO COOTHOIIEHUIO X, = X — A, TIpHuHSIB 3a A 9ncio 23,
6mm3Koe K Xo. I[IpeoOpa3oBaHHbIe HaHHBIE 3amuchBaioT B Tabdn. 1.5 n pac-
CUYHTBHIBAIOT CYMMBI IO BapuaHTaM V;, CYMMBI 110 TIOBTOpeHUsM Py 1 ) X;.

Ta6auna 1.5. Tabanua npeo6pa3oBaHHbIX JAHHBIX

Bapuant Xi=X-A=X-23 Cymma o BapuanTam
| 1 11 I\ \A
16°C —44 | 65 | 66 | 4 215
19°C 23 | -3 | 53 | -35 141
22°C 35 | 47 | 52 | 46 18
25°C 33 | 46 | 54 | 57 19
CyMMBI 110 HOBTOpEHUSIM Py 0,1 -0,2 -1,3 2,8 14=YX;

[IpaBUIBHOCTH PACYECTOB MPOBEPSIOT IO PABCHCTBY: D X1 =Y V1 =Y Py =
= 1,4. Bce nannbie Tabma. 1.5 BO3BOISIT B KBaApaT U 3anoIHAIOT Tabm. 1.6.
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Tabnuna 1.6. Tadauna kBagpaToB

x2

BapuanT ] 1l I v vi?
16°C 19,36 42,05 4356 | 16,00 462,25
19°C 529 9,00 2809 | 12,25 198,81
22°C 12,25 22,00 27,04 | 21,16 324,00
25°C 10,89 21,16 2916 | 32,49 361,00
P2 0,01 0,04 1,60 7,84 196= X))

Jlis manpHEHIIUX pacdyeToB IMYTEM CIIOKCHHS HAXOJSIT COOTBETCTBYIO-
I[HE CYMMBI:

Y X.%= (19,36 + 42,25 +...+ 32,49) = 352,04

ZVl2 = (462,25 + 198,81 + 324,00 + 361,00) = 1346,06

ZPlzz (0,01 + 0,04 + 1,69 + 7,84) =9,58

OObmree 9uciio HaOMIOJCHNH B OMBITE ONPEACISIETCS yMHOKEHHEM YHCIIa
BapuanTos (1 = 4) Ha yucyo nmopropenuit (N =4): N=1*n=4*4=16.

3arem omnpeaessoT kKoppekrupyommii gpakrop (C):

C=(XX)?/N=1,96/16 =0,12.

CyMMy KBaJpaTOB OTKJIOHEHHUH pacCUUTHIBACM 110 CIEAYIOMUM GopMy-
JIaM:

JUTSL OOIIET0 BaphUPOBAHUS:

C,=YX;"~C=352,04-0,12 = 351,92.

JUTS BAPHUPOBAHUS BAPUAHTOB!

C,= ZVlzl n-C=1346,06/4-0,12 =336,4.

JUTS BAPHUPOBAHUS IOBTOPECHUIA:

C,=YP°/1-C=9,58/4-0,12=2,28.

JUTS BAPBUPOBaHU OIMOKH (0CTaTKA):

Cz=Cy-Cv-Cp=351,92-336,4—2,28=13,24.

JIJist BBIACHEHHSI IOCTOBEPHOCTH PA3JIMYMN MEXIy BapHaHTaAMH JTAHHBIC
0 CyMMax KBaJIpaTOB OTKJIOHCHHWU CBOAMM B Tabn. 1.7. [{nsa 3amoimHeHus
ATOW TAOJUIBI HEOOXOIUMO OIPENCTUTh YUCIIO CTETICHeH CBOOOJBI IS
00111ero0 BapbUpOBaHUSI, [Isl IOBTOPEHHH, IS BAPUAHTOB, JJISI OCTATOYHOTO
BapbUpOBaHUs (OIINOKN).

Yucno crerneHeil cBoOOIbI Ui OOIIEro BapbUPOBAHHS OIPEACISCTCS
oOmmM unciioM HabmoaeHnit munyc equauy: N —1 =16 — 1 = 15.

Takke onpeneNstoT CTeIeH! CBOOOIBI [Tl TOBTOPEHHIA U BAPUAHTOB:

n-1=4-1=3ul-1=4-1=3.
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Yucio creneneil cBOOObI OIIUOKK ONPENENSIOT YMHOKCHHEM CTelie-
Hell cB00O0/1bI BapuaHToOB U mopropeHuit: (N —1) * (1-1) =3*3=9.

Jucnepcus 1uist pa3MyHbIX BUIOB BApbHPOBAHHS HAXOIUTCS JCJICHUEM
CYyMMBbI KBaJpaTOB BH/a BAPbHUPOBAHKS Ha YUCIIO CTENeHEi CBOOOIbI:

Jlns BapuanTos S, = C,/ (n—1) = 336,4/3 = 112,13.

Tt ommGkm S,2=C, / (n—1) * (1-1)) = 13,24 /9 = 1,47.

Kpurepuii umiepa HaxoAsT AeNEHUEM AUCIEPCHH BapUAHTOB Ha JIUC-
nepcHio ouMGoK: Fyuer = S,°/ S, =112,13 / 1,47 = 76,28.

Kputepuii Fos (reopy HAXOAAT B TaONHIAX IPIIOKEHHUSA I JOBEPUTEIbHOI
BepositHOCTH 95 % (mipu 5%-HOM ypoBHE 3HaunMocTH). [To BepTHKam oTKIa-
JIBIBAIOT YKCJIO CTENeHel CBOOOIbI JUlsl MEeHbIIEH auctiepcun (OMMOKH), a 1o
TOPH30HTAJIN — YUCIIO CTENeHeH cBOOObI JIst OOJIbIIeH ucnepcun (BapuaH-
ToB). Ha mepeceueHnn HaxoIsIT 4MCIIO, MOKa3bIBatolee TaOIMYHOE OTHOIIe-
Hue aucriepenii. B Hammem ciyyae Fos = 3,86.

CpaBHuBas TeopeTHdeckoe U hakTuueckoe 3HaueHus kpurepus F, nox-
TBEPIKAI0T MIIH OTBEPraloT HyNeBYIO TunoTe3y. Eciu Fyuq > Freop, TO Hy-
neBasi rurnore3a otBepraercs. CiiesoBaTeNIbHO, MKy M3y4aeMbIMU Bapu-
aHTaMHM €CThb CYIIECTBEHHbIE pasnuuus. Ecian Fyyq < Freop, HyN€Bas runore-
3a MOJATBEPKAAETCS U MEXKIY BapHAHTAMH CYIIECTBEHHBIX Pa3IM4YMil HET.
B nocnenHeM citydae JUCHEPCHOHHBINA aHAIN3 3aKaHUYMBACTCS M BBIYHCIIS-
€TCs1 TONBKO OIInOKa ombiTa (Tabu. 1.7).

Ta6nuua 1.7. Pe3yJbTaThl AMCIEPCHOHHOT0 AHAIN32

HcTounuk Cymma Crenenu 2 Kputepuii dre-
Jucnepcus S pa
BapUaluu KBaJIpaToB cB00O1BI
F¢a|<1 FOS

O6mmas C, 351,92 15
IoBTopenuii C, 2,28 3
Bapuanros Cy 336,40 3 112,13 76,28 3,86
Omu6xku C, 13,24 9 1,47

BeiBoa: Tak kak B HamieM npumepe Fg.q > Fos, TO HysleBas rumnoresa
ompoBepraercsi. Mex/1y BapHaHTaMH OIBITA €CTh JOCTOBEPHBIC PA3IHUHS.

JList TOro 4TOOBI OLICHUTH CYLIECTBEHHOCTh YACTHBIX PA3IMYUil BBIYKC-
JSTFOT:

a) omm6Ky ombita S, = V(S,2/n) = V(1,47 / 4) = 0,61 (mr);

6) ommbKy pasHocTH cpemHnx Sg= V(2 * S,2/n) = \2 * 1,47 / 4 = 0,86
(mr);

B) HAUMEHBIIYIO CYIIECTBEHHYIO Pa3HOCTh B a0COJIOTHBIX U OTHOCH-
TEJIbHBIX TOKA3aTENsAX:
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HCPgs5=tos* S¢= 2,26 * 0,86 = 1,94 (mr);

HCPgs = (tos * Sq /Xo) * 100 = 2,26 * 0,86 / 23,1 * 100 = 8,4 %.

3HaueHue Kpurepus tys 6epyT u3 Tabmuubl npwia. A Uit 9 creneHed
cBoOozb! omnOKu. B Hamem cirydae tos = 2,26. Mitoru pe3yabTaToB ObITa U
CTaTHCTUYECKOH 00pabOTKH JaHHBIX 3amuchIBaioOT B Tabm. 1.8.

Ta6nuna 1.8. PesyabTaThl aHa m3a

Bapuasr Macca, mr OTKJIOHEHHE OT KOHTPOJIS Tpynna
(TeMmepatypa) Mr %
19 °C (koHTpOIIB) 19,475 - - 1
16 °C 17,625 -1,85 —9,5 I}
22°C 27,5 8,025 41,21 |
25°C 27,75 8,275 42,49 |
HCPys 1,94 84

B KOMOHKY «Macca» IEpEeHOCAT CpeIHHE 3HAYEHHWsS BAapPHAHTOB U3
tab. 1.4. OTKIIOHEHHUS OT KOHTPOJIS HAXOAAT, OTHUMAs OT CPeIHEH MacChl
10 BapHaHTaM CPEJHIOI0 Maccy IPOPOCTKA B KOHTPOJIE. 3aTEM CPABHUBAIOT
nony4dennblie 3HadeHus ¢ HCP. B Tom ciryuae, ecnyi BenWdiHa OTKIOHEHUS
OT KOHTPOJISI UMEET ITOJIOKUTEIBHBIN 3HAK W M0 MOJYJIO OOJIBIIE BEIHIH-
vbl HCP, nenaroT BBIBOJ O TOM, YTO JAHHBI BapUaHT CYHIECTBEHHO Ipe-
BBILIIAET KOHTPOJIb, U €r0 OTHOCAT K | rpymme.

Ecnu oTkIIOHEHHE OT KOHTPOJISI UMEET OTPUIATENbHBIA 3HAK, HO M0 MO-
nymo Oomsme HCP, 3HauWT MaHHBIA BapuaHT CYHIECTBEHHO XY)XKe KOH-
TPOJIS, ¥ €r0 OTHOCST K TpeTbell rpymmne. BapuaHTsl, y KOTOPBIX OTKJIOHE-
HHE OT KOHTpoist 1o moxymto MeHsine HCP, HecymiecTBeHHO OTIIMYArOTCs
OT KOHTPOJISI, 1 OHM OTHOCSATCSI KO BTOPOH IpyIe.

ITo pe3ynpraTaM aHanM3a AeNar0T BBIBOA: Macca MPOPOCTKOB TOMATa,
nosyueHHbIx 1pu 16 °C u 19 °C, cyliecTBeHHO HE OTJIMYAETCS MEXIy CO-
6oit. [IpopammnBanue ke ceMsH mpu Oosiee BbIcokoit Temneparype (22 °C u
25 °C) n0o3BOJISIET MOJYYHUTH TPOPOCTKH C JIOCTOBEPHO OOJIBILEH MacCou.

JlucriepcHoHHBIM aHaNMU3 JaeT BO3MOXKHOCTh TONYYUTh HpEACTaBICHUE
0 CTENEHH BIUSHUS TOTO MM MHOTO (hakTopa B o0Iei aucnepcuu (M3MeH-
YMBOCTH) IPU3HAKA. DTO MOXHO ONPEJEIIHUTH 110 CIECAYIOMIM (hOpMyIaM:

a) JUIsl BIMSIHUSI BADUAHTOB.

n2=C,/ C,=1336,4/351,92=0,956 unu 95,6 %;

0) JUIs1 BIWSIHUS TIOBTOPCHHUH

n,>=C,/ C,=2,28/351,92 = 0,006 umu 0,6 %;

B) JUISl BIUSIHUS CITy4aiHBIX (haKTOPOB:

n’=C,/ C,=13,24/351,92=0,038 mm 3,8 %,;

T) JUTS BIUSHUS BCeX (PakTOpOB:

nyz = nvz + npz + lez =1,0 (100 %).
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1.5. KoppeasiunoHHO-perpecCHOHHBIN aHAIN3

Jlist ommcaHust CBsI3el MEXAY BENMYMHAMH (TIPU3HAKAMH) TMPHUMEHSIOT
nonsitie ¢yHkuuu (f), KOTOpast cTaBUT B COOTBETCTBHE Ka)KIOMYy OIpe[e-
JICHHOMY 3HA4YCHHIO HE3aBHCHMOW mepeMeHHou (X) ompenereHHOE 3Hade-
Hue 3aBucUMOi mepeMeHHO# (Y). Takwe omHO3HAYHBIE CBS3M HA3BIBAIOT
¢dyukuuonansupiMu: Y = f - (X). Ho B GHOMOrnuecknx HayKkax gaiie BCTpe-
4aroTCsA TaKHe COOTHOIICHUS MEXIy NMepeMEHHBIMM, KOrja KaKAoMy 3Ha-
4yeHHI0 npu3Haka (X) COOTBETCTBYET HE OJIHO, a MHOXKeCTBO 3HaucHui (Y).
B TakoMm cityyae Ka)Ibplid MPHU3HAK MPECTaBISET COO0M (YHKIMIO MHOTHX
NepEeMEHHBIX: Ha HEro BIUSIOT U TeHETHYEeCcKHe, U cpenoBbie (akropsl. [To-
3TOMY 3aBUCHMOCTb MEXJY TaKHMH NPU3HAKAMHU MMeEET He (YHKIHMOHAIb-
HBIH, @ CTOXaCTHYECKHU XapakTep. DTH CBA3M OOHAPYKUBAIOTCS NIPH Mac-
COBOM M3YYCHHMH IPU3HAKOB M HA3BIBAIOTCSA KOPPEISIIMOHHBIMH MM KOp-
pemsinuei. Ecnu npu koppensiuy pa3HbIM 3HAYEHHSM OIHOW IepeMEHHON
COOTBETCTBYIOT Pa3IMYHBIC paclpeaeIeHus Jpyroi MepeMeHHOH, To popma
CTOXaCTUYECKOH CBS3M MOXET OBITH OIMCaHa HE KaK 3aBUCHMOCTb OTAENb-
HBIX 3HadeHuil Y OT BenmumHBI X, @ KaK 3aBUCHMOCTb YacCTHBIX CPEIHHUX

(Y ) or 3navennii X. Usmenenne QpyHKUMH B 3aBUCHMOCTH OT ONPE/ETIEH-

HOTO M3MEHEHUs 3Hau€HHH OJHOTO WIM HECKOJBKUX apryMEHTOB Ha3bIBa-
eTca perpeccueid. ONucaHUIO KOPPENALUOHHBIX CBA3EH CIIy>)KUT KOppens-
LMOHHO — PEerpecCUOHHbIN aHanu3. Koppessuus ObIBaeT mpocToii (3aBucH-
MOCTb MEX/y ABYMS NPU3HAKAMH) U MHOXXECTBEHHOM, 10 opmMe — MpsiMo-
JIUHEHHONW M KPWUBOJIMHEWHOM, MO HANpPAaBIIEHUIO — TPSIMOH W OOpaTHOH.
Ilox mpsiMoil koppensauuel MOHUMAOT 3aBUCHUMOCTb, KOTOpash HOCHUT JIH-
HEWHBIH XapakTep W BBIPAKAETCs ypaBHEHHWEM TIpsiMoi jmHuA Y = @ + bX.
Korzma npy oAnHAKOBBIX MPHUPALICHUSIX apryMeHTa (QYHKIUS UMEET HEOIH-
HAaKOBBIE M3MEHEHUs, KOPpeALUs Ha3bIBaeTCsa KpUBOJIMHENHON. Ecnu mpu
YBEJIMYEHUH apryMeHTa (pyHKLMSI BO3pacTaeT, TO KOPPEeJsLus Ha3blBaeTCs
TIOJIO)KUTEIBHOW WIIM TIPSIMOM, a €cii yObIBaeT — OTPHULATENBHON MK 00-
paTHOM.

B kauecTBe 4YMCIOBOrO IOKAa3aTessl IIPOCTOM JIMHEWHON KOppeIsiluuy,
MOKA3BIBAIOIIET0 HA TECHOTY M HAIpaBIEHUE CBS3HM, HCIOJB3YIOT OTBIE-
yeHHoe Oe3pa3MepHOE YHCIIO, Ha3blBaeMoe KOI(M(HUIMEHTOM KOPPEISLIHUH.
Jlns aHanu3a MUHEHHOW Koppemsuu Mexay X B Y IPOBOJAT N HE3aBHCH-
MBIX TIapHBIX HAOJIOAEHHUH, NCXOIOM Ka)KAOTO M3 KOTOPBIX SIBISETCS Mapa
gucen (Xi; Y1), (X2; Y2), ..., (Xn; Yn). Texuuky BeraucieHus kod3d)QuimueHra
KOPPEJISIUHE PACCMOTPHUM Ha npuMepe (Tabi. 1.9).
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Ta6nuna 1.9. Berunciaenue ko3 duiuneHTa Koppeasiui Mex1y NPoIyKTUBHOCTBIO
pactenuii 03uMoii pxu copra Kaaunka (Y) u yncsiom 3epeH B koJoce (X)

3HayeHue npu3Ha- OTKJIOHEHHE OT Ksanpatsl otkino- | IlpousBeneHus
KOB cpenHei HEeHui OTKJIOHEHUH
Ne Tporyk- Yucno
pacTeHuil | TUBHOCTH sepen - 2 -2 (Y—y)
pacrenuit s & e ) X=x) (y_y ) X=%) X—x)
Y, t/pact KoJtoce
? | X, .
1 1,74 38 -0,13 -3 0,0169 9 0,39
2 2,06 46 0,19 5 0.0361 25 0,95
3 1,75 38 -0,12 -3 0,0144 9 0,36
4 2,00 2 | 013 1 |oowe | 1 0.13
5 1,53 38 -0,34 -3 0,1156 9 102
6 1,78 44 -0,09 3 0,0081 9 _d 27
7 1,77 38 -0,10 -3 0,0100 9 0 530
8 1,80 37 -0,07 -4 0,0049 16 0'28
9 2,22 48 0,35 7 0,1225 49 2'45
10 2,05 41 0,18 0 0,0324 0 '0
2 =0 2 _ 2 —
Iy =1870; Ix=410; X(y_;)=0; ZX—%)=0;Z (y_y) = IX-0"= Z(vy)
=0,3978; =136; x (X — %)
=6,15
_ z 18,7 _ P 410
n=10 j==2=-—=1,87 Fr===""=41
n 10 n 10

KoaddrmmeHT Koppensiue BEIYUCIIIOT IO (opMyIIe:
o Xxexr-y) o e1s
(X —xp{y —y)  /0,3978-136

WIN, MUHYS BBIYNCIICHHSI OTKJIOHEHHH W KBaJpaToOB OTKIOHEHWH, 1O (op-
MyJie

. XY (X X-3Y)n ,
\/(th(z XZ)in)(ZY 2 (XY ?):n)

WK 4€PE3 CPEAHNE KBAAPATUICCKOE OTKIIOHCHUA

Z(xx)(r-y),

n-S.-S-
X Ty

r=

rac
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(e )

x n-1 ' n-1

rae (x _i) u (Y _y) — OTKJIOHEHHS 3HAYEHHH X U Y OT CBOMX CPEAHHX

3HAYCHHH X M y B N CONOCTAaBUMBIX I1apax.

3HaveHus K03 (HUIMEHTa KOPPEISIMNA MOTYT HaXOUTCS B IIpeiesiax oT
+1 (mpu npsiMO¥ (GYHKIIMOHANBHOH CBsI3M) 10 —1 (mpu oOpartHo#l PpyHKIHO-
HalbHOW cBsi3u). Ilpu momHOM oOTCyTCTBMM Koppemsiuuu I = 0, npu
r < x0,3 xoppeNIuoHHAs 3aBHUCUMOCThH ciabas, npu r = +0,3—+0,7 -
cribHasl. 3HaK TpH Kod(h(HIMEHTe KOppENAIMHA yKa3bIBaeT HampaBleHUE
cBs3u: (+) — npsMast 3aBUCUMOCTD, (—) — CBsI3b OOpaTHAsL.

Takum o6pa3om, CBSI3p MEXAY NPOTYKTHBHOCTHIO PACTEHHHA O3MMOI
poxu KajmHka 1 4iciioM 3epeH B X KOJIOChaX cuibHas (r = 0,836).

CrerneHb CBSI3U MEXAY NMpHU3HAKaMu Oojiee TOUHO M3MepsieTcs Kodpdu-
LMEHTOM JeTepMUHALMHU Oy, paBHBIM KBajpaTy KodbduIueHTa Koppeis-
uu: dyy = r’. OH MOKa3bIBAET JOJIO TEX n3mepenuit (%), KOTOpble 3aBUCAT
ot usy4yaemoro daxropa. B Hamrem npumepe dyy = 0,836% = 0,699, 1 TOIBEKO
69,9 % m3meHuMBOCTH NpH3HaKa Y 00ycJOBJIEHO AeHcTBUEM (haKkTOpHalib-
HOTO npu3HaKa X (YUCIOM 3epeH B KOJIOCE), OCTallbHAsl YacThb KOPPEJsIH-
onHo# cBsi3u (1 — 0,699 = 0,301) oOycnosieHa ApyruMu GakTopamu.

KoapdunmeHT Koppensiuu BBIOOPOYHBIX HAOJIONEHUH IMOABEPKEH
CITydaifHBIM KOJIeOaHUSIM, KOTOPBIE 3aBUCIT OT 00beMa BEIOOPKH M TOYHO-
CTH TIpoBeneHHs1 HaOmoneHud. [loaToMy Aist OLEHKHM HaJgeKHOCTH BBIOO-
POYHOTO KO3 (HUIMEHTa BEIYUCISAIOT €ro OMMOKY M KPUTEPHA CYIIeCTBEH-
HocTH. CTaHAAPTHYIO OMIMOKY KOPPEISIIH OTIPEENIAIOT TI0 (hopMmyIe:

2 2
s _ 11 Jﬂ - 40,186,
] 10-2

rae S, — omubKa KOppesiuy;

I — KO3 HUIUEHT KOPPEIAIIH;

N — YUCJIO Map 3HaYCHUN.

Uem Oombime 4nuciio HaOIIOIEHHH, TeM MeHbIne OyaeT ommoka ko3ddu-
[MEHTa Koppemsiu. 3HadeHue kodhGuirenTa Koppesiuu 0ObITHO 3aITH-

CBIBAETCS BMECTE C €ro OLIMOKOM: I' + S, =0,836+0,186- Kpurepuii cyme-

CTBCHHOCTH KO3((UIMEHTa KOPPEISAIHMU BBIYUCIAIOT 10  (opMyIie

tp=r _0836 _ 4,49 - CONOCTABIs (PAKTUUCCKUE M TCOPETUYECKU PACCUH-
S 0186

TaHHbBIe 3HaYeHUA (f;) mpu YKcie creneHel cBoOO b, PABHOM N — 2, OLICHU-
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BaIOT CYIIECTBEHHOCTh KOPPEISALMOHHON CBA3U. ECIN trgaer = trreop, TO KOP-
PETSLIUOHHAs CBA3b CYIIECTBEHHA, & IPHU lrjar< lreop — HECYIIECTBEHHA.
Teoperndeckoe 3HaueHWE KpUTEPHs HaxomsaT mo Tabmurne CThIOEHTa,
npuauMast 5%-Holi win 1%-Helil ypOBHU 3HAYHMOCTH.

ITpu crenensix cBoboasl N — 2 = 8 ty5 = 2,45 ko3 dULHEHT KOppessun
B HamleM CJIydYae CyIIeCTBeHEH. [IpiM ManbIX BBIOOpKaxX M 3HAYCHHAX I,
ONMU3KUX K €IMHUIIE, paCIpe/ie]ICHUe BEIOOPOUHBIX K0I(D(HHUIIMEHTOB KOppe-
JISIUMU 3aBEJJOMO OTJIMYAETCS OT HOPMAJIBHOTO, U OIEHKA CYIIECTBEHHOCTH
KO3 uIreHTa Koppesiuu no kKpureputo CThIOJCHTAa CTAHOBUTCS HEHa-
nexxHoi. Pobept duinep B 3THUX Clydasx MPEIUIOKHI MpeoOpa3oBHIBATH
KOA((PUIUEHT KOPPEJIALUU B BEIUYUHY (Z), UCTIONB3Ys CICIHAIbHBIC Ta0-
suns! (mpun. ).

Torna

z

OnpenenuB kKod3(QGHUIMEHT KOPPEISAIUH, ONPEACIIIECTCS HAPaBICHUE U
CTETIeHb COMPSIKEHHOCTH M M3MEHYMBOCTH IPU3HAKOB, HO 3TO HE MO3BOJISI-
€T y3HaTbh, KaK KOJIMUECTBEHHO M3MEHSETCS pe3yJIbTaTUBHBIN NMPU3HAK NPU
n3MeHeHHH (haKTOPHAJIBHOTO Ha eAMHHIy u3Mepenus. [lostomy c momo-
IIBI0 PErpecCUBHOrO aHajaM3a omperessercs (GopMmysa KOPPENSIMOHHON
3aBUCHMOCTH. Pa3nmiyaroT perpeccuro mpocTyl0 U MHOXECTBEHHYIO, a IO
¢dopme — npsMO- U KpUBOJIHMHEHHY0. CYIIHOCTh PErpeCCHOHHOTO aHallu3a
COCTOHUT B TOM, YTOOBI IOCTPOUTH JIMHUIO, KOTOpasi HanboJjiee TOYHO BhIpa-
*aya OBl 3aBHCHMOCTH OJHOTO TMpH3HaKa oT apyroro. KoaddumueHt pe-
IPECCUH MOKA3bIBACT, B KAKOM HAMPABICHUM M HA KAKyI0 BEJIMYMHY U3ME-
HSIETCSI B CPEJIHEM OJIUH TpH3HAK ((QYHKIHUS) IPU U3MEHEHUH JPYroro (ap-
TYMEHT) Ha eIMHUIY U3MEPEHUsI U BBIYUCISIETCSI 110 GOpMYyIam:

SR 5) s

i z(x —i)z 136
b _ZXX)(Y-y)  eas

” Y(Y-y) 03078

HIX MOXHO BBIYHCIUTD U qepe3 CPEAHNE KBAAPATUICCKUEC OTKIIOHCHUS .

=0,0452

=15,46"
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[IpousBenenne kK0d3(PPHUIMEHTOB pErpeccur paBHO KBaapaTy KodpQu-
LUEHTA KOPPEIISILHHU:

by by =% r = ./0,045215,46 = /0,699 = 0,836.

OwmnoKy k03 (hUIMEHTOB perpeccuyl BEYHUCIAIOT 110 opMynam:

<\ 7] _0,186- /M =0,186-0,054 = 0,01;
136

Z(XX 166 W: 0.186-3418 = 63,575,
> (Y-y)? 0,3978

Kpurepwnii cymecTBeHHOCTH KO3 (HIMEHTa PErpeccUr OIpeneseTcs

no dopmyne: t, = ;i;thyx = %
byx 1
CTBEHHOCTH K03 dunueHTa Koppensuuu: thy = t.

B 3aBucHMOCTH OT TOTO, MEX/Iy KAKUMH PU3HAKAMH PacCMaTpPUBACTCS
CBSI3b, HE BCETJa MMEET CMBICI BBIYUCIATH Bce Kod(dumeHTs perpeccun.
Koppensmus MoxeT ObITh 0TOOpaXkeHa rpaduuecku B BUJE JIMHUU perpec-
cun. JIuHMIO perpeccuu MOXHO MOCTPOHTH IBYMs criocobamu — rpadude-
ckuM U aHanmuTtHdeckuM. [Ipu rpaduueckoM cmocobe mo ocu abcImce oT-
KJIaJbIBAlOT 3HAYCHUS NpU3HaKa X, [0 OCH OpJAMHAT — 3HaYCHUE IpPHU3HA-
ka Y. Tako# rpadMk Ha3bIBAIOT «TOUYEYHOW JAMATPAMMOI» WU KKOPPEJISIH-
OHHBIM TIOJIeM». [Ipy aHaIMTHYECKOM CIOCOOE HCIOJIB3YIOT ypaBHEHHE
HIPSIMOU JIMHUM:

=4,52, 1 OH PaBEH KPUTEPHUIO CyIIe-

Y=a+b X;a=y—bx;b=hy
VYpaBHeHHEe TUHEIHON perpeccuu UMeeT CIeAYIOUNH BU:
Y =y+b, (X -x);
Y=187+ 0,0452(x _i) =1,87 +0,0452X - 0,0452 - 41 = 0,02 + 0,0452X.

BeiBoabI: KOppEISLMOHHAS 3aBUCHUMOCTb MEXIY IPOIYKTHUBHOCTBHIO
pacteHuil o3umoit pxu copta KananHka U 4uClIOM 3epeH B KoJloce Mpsimas,
cuwibHas. I[IponykTuBHOCTE pacTeHuil Ha 69,9 % 3aBHCHUT OT uucla 3€peH.
IIpu yBenuueHHH 4ucCaa 3€peH B Kojoce Ha | MT. IPOJyKTUBHOCTb pacTe-
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Huii yBennauBaeTcs Ha 0,0452 1. JlaHHas 3aBUCUMOCTBH BBIpa)KaeTCs ypaB-
nerueM Y = 0,02 + 0,0452X.

1.6. O6padoTKa pe3yJbTATOB IKCIIEPUMEHTOB
€ MOMOUIBI0 KOMIIBIOTEPHBIX IPOrpaMM

Hcnonvzosanue MS Excel ona oopadbomku oanuvix.

Microsoft Excel sxonur B cocras nmakera MS Office u aBisgercs onaum
U3 CaMbIX MOMYJISIPHBIX CETOJHS TAOMUYHBIX MPOIECCOPOB-MPOrPaMM ISt
paboThl C DIEKTPOHHBIMU TabiuIaMHU. B OTIIMUME OT TEKCTOBOTO MpOLEC-
copa Word, npeaHazHaueHHOTO it 0()OPMIICHHUS] TEKCTOBBIX JOKYMEHTOB,
Excel cnenmanu3upoBaH JUis BBITIOJHEHUS BBIYUCICHHA C TaOIUYHBIMU
nmanebIMHA. Excel mmeer OoibIoe KOTHYECTBO BCTPOCHHBIX (DYHKIUH LIS
MaTEeMAaTHYECKUX, CTATUCTHYCCKUX, (DMHAHCOBBIX M JAPYTHX BBIYUCICHHH.
C npyroii ctoponsl, Excel — 3T0 cpenma, oprueHTHpOBaHHAS Ha HEMPOTPaM-
MHUPYIOIIETO TOJB30BaTeNs, YTO JIETAaeT €T0 MOIMYISIPHBIM CPEeIr YKOHOMH-
CTOB, OYXTaJITEPOB M IPYTHX CIECIHAINCTOB, 00padaThIBAIOIINX TAOIUIHBIC
nmansble. JlokymeHT Excel HaspiBaeTcs paboueil KHHTOW, COCTOAIICH W3
Habopa pabounx mucroB. Kaura xpanutcs B Buae (aina ¢ pacuimpeHneM
* xls. OiHa KHUra MOXET coJiepKaTh 0 256 padounx juctoB. Excel nmeer
cranaapTHeId uHTepdeiic Windows, mokasanHbii Ha puc. 1.2.

icrosoft Excal - Kaural

|| @asin Mnasks Bun Bernse ®opuar Capeuc faudwe Dedo 2 . leix
DR alky s2Bd - - € AN D880
||} ariol Cyr - sk U EESEEE®, gaElL- A
— T T
AV B Tk Dl [SE F || & ] =
] e C |
3 Anpec THOKE O OXhyT
f Saromoeak crofina i el
5 | [MomrEemEnEHEE PETARTH POBARIT
? g OTMEHA 1 EAKTH OEARIT

I WiamaT e gUsirIT
]
0 -
11 FArQI0B0E CTOOKH

= ﬁ Apmeror micta

4 AT et e T 141 | N
Fotosn eV e e

Puc. 1.2. Dnements! pabouero okaa MS Excel
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Crtpoka MeHIO oTiindaeTcs oT MeHIo B Word 3aMmeHoi# myHkra «Ta0mm-
I[a» Ha MyHKT «/laHHBIE», MpeIHa3HAYEHHBIH IJIsI BBIOJIHEHUS ONEpaIii
COPTHPOBKH, (PMIIBTPAIIN ¥ HEKOTOPBIX APYTHX HaJl TAOMMIHBIMHI JaHHBIMH.

Ha manemn gopmatupoBaHus clieayeT OTMETHTh KHONKY «OOBeINHUTH
U TIOMECTHUThH B IIEHTpPEe», a Takxke «JleHexHbrd Gopmar» u «lIpomeHTHBIH
¢dopmary.

Crpoka GopMysI COCTOUT U3 MOJIA aJpeca, yNpaBiISIOMUX KHOIOK U I0-
T collepKUMOro siueiiku. [Ipy akTUBM3aLuK SYEHKH TaOJULBI B 3THX I10-
JISIX TIOSIBJISIETCS] COOTBETCTBYOMIast HH(OpMaLusl.

VYrpapisonye KHONKH BBIIONHSIOT: OTMEHY pelaKTHPOBaHUS SYEHKH
(KHOIIKa C KpEecToM); MPUHITHE PEelaKTUPOBaHMA (KHONKA C TaJlOYKOH —
COOTBETCTBYeT HaxkaTHto Enter); Bbi3oB «Mactepa QyHkuuit» (kHomka "=").
PepakTupoBaTh COmEpKHUMOE SEHKH MOJKHO HEIOCPEICTBEHHO B CaMOH
sYelKke WM B II0JI€ COAEPKMMOTO siueiiku. B mepBoM ciydae Halo BBITION-
HHUTH JBOWHOM HIETYOK MO sSUEHKe WIM HaXaTb KiIaBumry F2, Bo BTopom —
AKTHBH3HUPOBATH SUCHKY U IIEIKHYTh B [OJIE COAEPKUMOTO CTPOKH (hOPMYJI.

Cron0mpl U CTPOKHM TAaOJUIBI MMEIOT 3aroyIoBKH. s cronOioB 3aro-
JIOBKM — OYKBBI JJATHHCKOTO ayaBuTa; JUIA CTPOK — Ienble 4ucna. [Ipu
0OJIBIIOM KOJIMUECTBE CTOJIOLIOB MX 3ar0JIOBKH COCTOAT M3 JABYX JIATHHCKUX
oyks, Hanpumep: AD, BF. Bcero Ha pabodem JMCTe MOXKHO Pa3MECTHTh
256 cronbioB 1 65536 cTpoK.

VYka3aTenb SSYEUKU — PaMKa, BBIICISAIOAs TUECHKY.

Slueiiku Excel. OqauM u3 1eHTpaidbHBIX MOHATHH B Excel sBisercs
cchlTka Ha staeiiky. CCBITKM UCTIONB3YIOTCS Tt 3anmuck Gopmyd. [To dpopme
3aIUCH CCBUIKH MOTYT OBITh nBYX THHOB: Al m R1C1. B tune Al mepBrim
YKa3bIBaeTCs 3ar0J0BOK CTOJIONA, BTOPBIM — 3aroJIOBOK cTpoku. Hampumep:
D5; G24; AF13. B ture R1C1 mepBo#i ykasbBaeTcsi CTpoka ¢ mpedukcoM
R, a BropsIM — uncioBoil Homep crosdbna ¢ npepuxcom C, Hampumep,
R12C5. ITo cBOMM CBOKCTBAM CCBUIKM MOTYT OBITH AOCOJIIOTHBIMH M OTHO-
CUTENBHBIMHU. Bo BTOpOM ciydae roBOpsT MpocTo «cchlika». OTHOCUTENb-
HbIE CCBUIKH 00JIaIAI0T CBOWCTBOM aBTOMATHYECKOW KOPPEKIMH KOOPANHAT
SYEWKH TpU TepeHoce (KOMMPOBaHUM) (OPMYIBI B PYTYIO sueiiky. Abco-
JIIOTHBIE CCBHUIKM TAKUM CBOMCTBOM HE 00JajqaroT. B mpuBeIeHHBIX BBIIIE
MPUMEPAX BCE CCBUIKHM — OTHOCHUTENbHbIC. I 3a1aHus aOCOIOTHON CCBLI-
ku B Tunie Al nobGasisercs 3HaK «$» mepen 3arosoBKoM cTojbna U (HMin)
mepez 3aroioBkoM crpoku, Hampumep: $A$10; D$25; $AFL16. st Tuma
R1C1 nomep cTpoku u (Win) cTojOIa Npu 3aJaHUU aOCOIFOTHON CCHUIKH
3aKJII0YaeTcsl B KBaJpaTHbIE CKOOKH, HAIpHMEp, Ul NPUBEICHHBIX BBIIIC
npumMepoB MoxkHo 3anucath: R[10]C[1]; R[25]C4; R16C[34].

JlonyckaroTcsi CChIIIKM Ha APYTOil JIMCT, IPYTyI0 KHUT'Y (BHELIHUE CChIJI-
K1) U JIpyroe NpujoxeHue (y1aJeHHbIEe CChIIKH).
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Sdeiika TaOMUIBI, HA KOTOPOM CTOUT yKaszaTelb SUSHKH, SIBISIETCS aK-
TUBHOM. JIs1 aKTHBHM3aIMM HEOOXOAMMO INENKHYTh KHOMKON MBIIIM MO
sUeiKe.

I'pynma sraeex MoXeT OBITh BBIIENIEHA AJSI BBINOIHEHUS PAa3IHIHBIX
oneparid. Eciam Belmensemas o07acTe TaOMUIBI MMEET MPSIMOYTOJIBHYIO
(dopMy, TO TEXHOJIOTHUS €€ BBIACICHUS OOBITHAS — MO0 MEIIIBIO C yAepiKa-
HHEM JICBOH KHOIKH, TH00 KIaBHATYpOW — mpu Haxatoit kmaswuiie Shift.
Ecnu BIIEISIIOTCS HECMEXHBIE STYEHKH TaOJMIBI, TO CHaYana cieayeT BbI-
JCTUTh TEpBYI0 obnacth, a 3areM, yaepxwusas Ctrl, mbiubio BeIICTHTH
JpyTHe.

ITpn HEOOXOAMMOCTH CCHUIKM Ha HPSMOYrOJIHYIO 00JacTh TaOIUIIbI
TOBOPSAT O Juana3zoHe sueek. B o0mieM ciydae Auana3oH 3alKChIBAETCS Kak
JIBE CCHIJIKM Ha BEPXHIOIO JIEBYIO M HIDKHIOIO MPABYIO SICHKH MPSIMOYTOIIb-
HOW 00MNacTH, pa3neneHHble nBoerouneM, Hanpumep D5:F13. Tnamazonom
MOXET OBITh YacTHYHEIN cronber; (Hampumep, R4:R25) mmm wactuanas
ctpoka (Hampumep, Al2:Z712). Ecnu nBoeTodneM pasaesieHbl TOIHKO HOME-
pa cTpok miu ctoiomoB (Hampumep, A:F wmu 5:13), To B quamazoH BXoaAT
BCE STYCHKH TaOIMIBI, OTPAHMYCHHBIC STUMH CTPOKAMH WM CTOJIOLAMH.

Jly1s BBOJIa TaHHBIX B A4YEHKY, €€ HaJ0 aKTUBM3MPOBATh, HAOPATh TaHHBIE
C KJIaBUATYypbl U HaXKaTh Enter Wiu MENKHYTh MBIIIBIO B IPYrOM sUEHKe.

JlaHHbBIE, BBOIUMBIC B SYEHKY, MOTYT OBITH TEKCTOM, (GOPMYJIOi Hin
ccputkoid. Excel MokeT onpenensiTh THII JaHHBIX aBTOMartuuecku. Eciun
BBEJICH TEKCT, OH OOBIYHO BBIPABHMBAETCS IO JICBOMY Kparo stueiiku. Ecin
JUIMHA TeKCTa MPEBbIIIAeT IINPUHY SYCHKH, HO A4eiKa clpaBa IycTa, TeKCT
Ha 9KpaHe OyleT 3aHUMaTh 3Ty sT4elKy. Ecnm ke suelika cripaBa 3aHsTa, TO
Ha DKpaHEe TEKCT OrpaHUYMBAcTCS pa3MepoM sueiku. DakTHyeckH xe
sYeiKa COAEPIKUT MOJHBIH TEKCT, B YeM MOXKHO YOeAUThCs, IPOCMOTPEB €e
COJICP’)KUMOE B CTpOKe (hopMyIL.

BBonuMble yrciia BEIpaBHUBAIOTCS MO NTPABOMY Kpato saeiiku. s pas-
JIeTIeHNs! 1eJION 1 APOOHOM YacTel NEeCATUYHBIX YUCEN MCHOIb3YETCs 3alls-
Tast. Ecnu nienast yacTs yncnia He yMeIaeTcs 10 IUPUHE STYEHKH, Ha SKpaH
BBIBOJISITCS 3HAKU «HHH#H#H»,

3amuchk (HOpMyIT M CCBUIOK Ha JPYTHe SUEHKN HAauMHAETCS CO 3HAaKa «=»,
3a KOTOPBIM CIIETyeT BBIpa)KEHHE MU CChIIKA. ECIM BBIpaKCHUE CHHTaKCH-
YEeCKH MPaBWIIBHO, TO TIOCIE 3aBEPIICHMS BBOAA (hOpMynbl B sdelke pas-
MeIaeTcs Pe3ybTaT BRIYHCIICHUS, HHAUe — cooOneHue tuna «#1UMS?».

JIOCTOMHCTBO HCIIONIb30BAHMSI CCHUIOK M (JOPMYJI CO CCBHUIKAMH B TOM,
YTO IPU M3MEHEHMH JIaHHBIX B UCXOJHBIX SUCHKaX, Pe3yJIbTaT B siUeiKe C
(bopmynoit OyaeT CKOppeKTUPOBaH aBTOMAaTHIECKH.
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®ynkuuu B Excel. /{7 BBITIOJIHEHUS BRIYUCICHUN B TaOJIMIIAX HY>KHBI
¢dopmynsl. [Tockonabpky HekoTopble (GOpPMYIBI M MX KOMOMHAIMK BCTpeda-
IOTCS OYeHb YacTo, To mporpamma Excel mpemnmaraer Gonee 200 3apanee
3aIpOrpaMMHUPOBAHHBIX  (OPMyJ, KOTOpBIE Ha3bIBAIOTCA (YHKLHSAMH.
B nporpamme mMeercst ynopsJ04eHHbIH 10 andaBUTy MOJIHBIA CIIMCOK BCEX
GYHKIOUHA, B KOTOPOM MOXKHO JIETKO HAiTH (DYHKIHIO, €CIIM H3BECTHO €€
UMS; B NPOTUBHOM CIIydae CJIEAyeT NPOU3BOAUTH MOKMCK MO KaTeTOPUSIM
(Bce hyHKIUM pa3zeieHbl 0 KaTeropyusM, 4ToObl B HUX OBLIO MpoIe OpH-
EHTUPOBAThCs). MHOrue (DYHKUMHM pa3iuyaloTcs OYeHb HE3HAYUTENBHO,
MO3TOMY IPH HOMCKE IO KaTEerOPHSM II0JIC3HO BOCIIONB30BATHCS KPATKHMH
onucaHusIMH (QYHKIMH, KOTOpble mpeanaraeT KoHCTpykTop (yHKIMA.
OyHKIMS ONIepUPYET HEKOTOPBIMH JaHHBIMH, KOTOpPBIC HAa3bIBAIOTCS €€ ap-
TYMEHTaMH. APTYMEHT (YHKIUH MOXKET 3aHHMAaTh OJHY SUCHKY WM pas-
Melarbes B 1e0i rpymmne siueek. KoHeTpykTop (yHKIUMI OKa3bIBaeT Io-
MOIIb B 33J[aHUH JIIOOBIX THUIIOB apryMEHTOB, OH IIOMOTaeT Ha BCEX dTarax
paboThI IPaBUIILHO NPUMEHSATH (QYHKIINH.

Bergenute Ty sueiiky, B KOTOPOil TOJDKEH IMOSBUTHCS PE3YJIbTaT BBIYHC-
JIeHWi. 3aTeM Ha)XMUTE MBIIIKOH Ha mukTorpamMmy KoHcTpykTopa ¢yHK-
i co 3HaukoMm fX u oTkpoiire muanoroBoe okHo Konctpykropa «Insert
Function».

B mone «Or select a category» 3TOro OKHa HEpEYUCICHBI KaTErOpHU
GyHKIHH:

Most Recently Used — dyHKIum, KOTOpble HEJABHO HCIIOJIB30BAJIKCH,
9T0 (YHKIIUHU, KOTOPBIE TIOKA3hIBAIOTCS B HIDKHEM OKHE «Select a function:»
cpa3y Jke TIpH OTKpBITHM JuajoroBoro oxHa KoHcrpykTopa «Insert
Function»:

- All - criicok Beex GyHKuuit o andasuty;

- Financial — ¢unancossie hyHKIMY;

- Date & Time — ¢pyHKIMK 1aTHI U BpEMEHU;

- Math & Trig — maremaruueckue U TPUrOHOMETPUUECKHE PYHKIINY;

- Statistical — crarucTrdeckue GpyHKIHH;

- Lookup & Reference — ¢yHK1m# CCHUIOK U CHOCOK;

- Database — ¢pyHk1Mu 6a3 TaHHBIX;

- Text — TexcToBbIe HYHKLINY;

- Logical — nornueckue QpyHKImu;

- Information — undopmarronnsie GyHKIUY;

- User Defined — ¢pyHKmu, onpeaeneHHbIe MOIb30BATEIEM.
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ITpu Be1OOpe KaTeropun pynKImu B oe «Or select a category» B HIXK-
HeM molie «Select a function:» mosBIIIOTCS (PYHKIIUH, COOTBETCTBYIOIIME
BBIOpAaHHOM KaTerOpuH.

IMocTrpoenust rpadpuxos ¢ nomombio MS Excel

Ha puc. 1.3. mokazaHo moiydeHue rpaduka KOOPAWHATHEI OT HOMeEpa
syeliku X B cronbOie (kpacHsIi rpaduK) U BpeMeHH t OT HoMepa siYelKu.
Juist mocTpoeHus: rpauKoB Mpu 00pabOTKe SKCHEPHUMEHTANBHBIX pe-

3yIbTaTOB cleAyeT BboIOMpaTh B Mactepe amarpamm omnmuoo TodyedyHast u
TOJIBKO €€.

MacTep guarpams (war 1wz 4); TwN guarpamsb Ea Mactep gkarpamm (war 7 W 4): BCTOUHME A3HHBIE AWa. . Li—;i
[ —— Auanases gasses | Prg
T
“ TCTorpaMuaS
E Moweraaran
- [
p Fpyrosas
|2 Toeavas
.\’_‘ ofnactam
i Forsuesar
iy Nerwcrioear

’ Fan
@ NovepoacTs = M 1 =
#y Myspsiosas » p—

Irvasing: | =MLicTLI4BEZ 40815 B

hadwr: € MArERaIN, NONESSOUIIM

T QB (Betizare| [Haanms

Mlariacia ood X =%

B
| (garee > ] R

Puc. 1.3. IIpumepsl rpadukoB

Oobwan cmpykmypa cucmemnt Statistica.

Statistica mpezacTtasiser co00l HHTEIPUPOBAHHYIO CHCTEMY CTATHCTH-
YeCKOro aHajm3a u oopaboTku AaHHbIX. Cuctema Statistica comgepxut MHO-
royHKIIMOHAIBHYIO CHCTEMY ISl pabOThI C TAaHHBIMH, MOIIHYIO Tpadude-
CKYIO CHCTEMY JUI BU3yaIM3alliM JaHHBIX U PE3YNbTaTOB CTATUCTUYECKOTO
aHajM3a, HaboOp CTATUCTUYECKMX MOJYJeH, B KOTOPBIX COOpaHbl IPYIIbI
JIOTUYECKU CBSI3aHHBIX MEXIY COOON CTAaTHCTHYECKUX MpoIeayp oopadoT-
KA JIAHHBIX, CHElIWAbHBI HHCTPYMEHTapUil IS TOATOTOBKH OTYETOB,
BCTPOCHHBIE SI3bIKH, [TO3BOJISIOIINE PACIIUPSATH CHCTEMY.

3anmyck cucremsl Statistica. Statistica 10 mpeactasnser coboit yno6-
HBI MaTeMaTWIeCKUH TaKeT, He TpeOyromuil ycraHoBku. [locie 3amycka
TIPWIOKEHHUS], TIOJIB30BATEII0 MPEAOCTABIIETCS BO3MOXKHOCTH BBIOPATh
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HauOosee yIOOHBIM Ha ero B3IV U MPHUBBIYHBIA B MAHEIX HHCTPYMEH-
TOB.

Hauano paGorsl B Statistica. [Tocie 3amycka nmporpaMMsbl MOJb30BaTe-
JIIO TIpeJyIaraeTcsi BEIOpaTh, OTKYla 3arpyKaTh UCXOHbIC JaHHbIC (OTKPHITH
TaOJIMIly COOTBETCTBYIOIIETO THIIA).

CnpaBouHas cucrema Statistica. J[yis monydeHus crpaBKH O Ha3Haye-
HHUM T€X WJIM WHBIX JNUAJIOTOB, MEHIO, METOAOB M JIPYTUX 3JIEMEHTOB IOJb-
30BaTENBCKOTO  HMHTepdeiica mpenHasHaueHa CIpPaBOYHAs CHUCTEMaA
Statistica. Bei3ats ee MOXHO OJHHM M3 CICAYIOMIUX CIIOCOOOB:

— BOCIIOJIB30BATHCS IMYHKTOM BhINaatomiero MeHro Crnpaska — CripaBka;

— KOHTEKCTHO-3aBHCHMBIN CIOCOO: IUIsl TOJMy4eHUs] MHPOPMALK O KOH-
KPETHOH KOMaH/Ie MEHIO HeOOXOMMO BBIJICTUTh €€ M HaXkaTh KHONKY F1.

BoiGop cratuctuueckoro momy.as. Statistica cocrout u3 Habopa mo-
JTyJe, B KaXKAOM M3 KOTOPBIX COOpaHBI TeMaTHYECKH CBSA3HBIE TPYIIIBI
npouenyp. [Ipu nepeximoueHnn MOAyJeil MOKHO JTHUOO OCTaBISITh OTKPHI-
TBIM TOJIBKO OJTHO OKHO NPHJIOKEHHS, THOO BCE BHI3BAHHBIEC paHee MOJIYIIH,
MOCKONBKY KaXKABIM M3 HUX MOXKET BBINOJIHATHCS B OTACIBHOM OKHE (Kak
caMoCTosTeNbHOE TpriiokeHne Windows).

[Tpu ucnonHeHnH Moayiel StatistiCa kak caMOCTOSTENBHBIX MPUIIOXKE-
HUH B JII000H MOMEHT BPEMEHH B JI000M MOJyJIe HMEETCs IPSIMOI 10CTyI
K «00muM» pecypcam (Tabmuuam naHHbIX, s3bikaM BASIC u SCL, rpadu-
YECKUM IPOLEAYpam).

B HoBo# Bepcuu StatisticalO BeIGOp MOAyJIsi MOKHO OCYILECTBISTh MO-
CpPEICTBOM 3JIEMEHTOB YIpaBJIeHUs Ha BKIajKax Ananus v /Jobviua oannbix
(DataMining).

ITocne 3amrycka MOIyJsl HA SKpaHEe OTKPOETCSI OCHOBHOE OKHO CHCTEMBI
Statistica. IIpu 3amycke CHCTEMBI B HETO aBTOMATHYECKH 3arpyKaeTcs Io-
cienHui ¢air, ¢ KOTOPHIM B HEll paboTaid.

O0pa6oTka gaHHBIX B cucreme Statistica. Cratuctuueckuii aHamu3
JIAHHBIX B cucTeMe Statistica MoxkeT ObITh pa30MT Ha CJIEYIONINE OCHOBHBIE
9Tambl:

1) BBOA HCXOOHBIX [JAaHHBIX B DICKTPOHHYIO TabIUIy CHCTEMbI
Statistica;

2) npenBapuTebHbIC IPEOOPa30BaHUsI AaHHBIX MEPe HEMOCPEICTBEH-
HBIM IIPUMEHEHUEM KOHKPETHOTO CTATUCTUYECKOTO METO/a;

3) Bu3yanusaiys JaHHBIX IPH IIOMOIIX TOTO WK HHOTO TUTIA TPApHKOB;

4) CTAaTUCTHYECKUI aHAJIN3 MIPH TIOMOIIN HEKOTOPOTO CTATHCTUYECKOTO
METOJ1a;

5) moaGop Moenu 1 3aaHie HeOOXOAUMBIX TTAPAMETPOB B CTATHCTHYE-
CKHX NIPOIIEIYpPax;

6) BBIBOJ] YMCIICHHBIX, TEKCTOBBIX U IPaMUIECKUX PE3yIIbTAaTOB;
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7) HOATOTOBKA U [I€YaTh OTYETOB;

8) aHanm3 pe3ynbTaToB;

9) aBTOMaTH3ANMS PYTHHHBIX MPOIECCOB 00PAOOTKH TP TTOMOIIH MaK-
poxoman, si3bika SCL wnu Statistica BASIC.

Tunbl JOKYyMEHTOB B cucreme Statistica.

Statistica ncmonb3yeT mATh OCHOBHBIX THIIOB JJOKYMEHTOB:

— paboune KHHTH;

— TaOJIUIBI TaHHBIX (MYJIBTUMEAUNHBIC TAOHUIBI);

— OTYETHI;

— rpaduky,

— makpocsl (STATISTICA Visual Basic).

Statistica mpenocTaBisieT BO3MOMXHOCTH OTKPBIBATH U OJHOBPEMEHHO
UCIIONB30BaTh HECKoNbKO Tabmun naHHeIX. Kpome XpaHeHus qaHHBIX, Sta-
tistica ucnonp3yer TaOmuipl s OTOOpPaKEHHS YUCICHHBIX PE3yJIbTaTOB
AHaNMM30B W JPYTMX IaHHBIX (HAaIpUMep, MYJbTHUMEIMIHBIX OOBEKTOB,
ckpuntoB, cBsseil). [lockonbky B Statistica 6.0 Gonbiie He cyiiecTByet
pasnuuuii Mexay ucxonHoit Tabnuueit mamueix (Spreadsheet) (Ha ocHoBe
kotopoii  Statistica mnposomur ananu3z) wu Tabnuuei pe3yapTATOB
(Scrollsheet, uucieHHsle W TEKCTOBBIC PE3YNBTATHI CTATUCTHYECKOTO aHA-
JI13a), TO BO3MOXKHO HANpPsIMYIO UCIIOJb30BaTh Pe3yJIbTaThl OJJHOTO AHAIH-
3a B KAYE€CTBE MCXOAHBIX JaHHBIX JJISl IPYroro AHajusa.

Jlrobas Tabnuma TaHHBIX, OTKPBITas H3 (aila, SBIAETCS HCXOTHON
Tabmunedt gaHHBIX. MOXHO OTKPBITH HECKOJIbKO Tabmuil JaHHBIX OJIHO-
BpeMeHHO. Bo uzbexanue ommbok, Tabmuiy pe3yabTaToB (COIEpKallyro
pe3ynbTaThl AHann3a) HeJlb3s cpasy jKe HCIOJIb30BaTh B KauecTBE UCXOJ-
HBIX JAHHBIX Uil OpYyroro aHammsa. Ilepex TeM Kak HCHONB30BaTh €¢ B
Amnanuse, He0OX0AUMO U3MEHHTH €€ MPEICTaBICHHUE.

B npenpiaynieit Bepcun cucteMsl Statistica Tadnuia pe3yapTaTtoB npen-
CTaBJsIa COOOM 3JIEKTPOHHYIO TaOJMIy C BO3MOMKHOCTBIO IPOKPYTKH
Scrollsheet. B atux Tabnuiax BEIBOIMINCH PE3YIbTATH AHAIHU30B, KOTOPHIC
MOYHO OBLIO COXPaHUTh C PACIIUPEHUAMHU.SCI. B 1aHHO# Bepcuu pesybTa-
THl aHAJIM3a BBIBOJATCS Taloke B TaOJNMIAX pe3ysbTaToB, HO (opMaT STHX
TabJIMIl HUYEM He OTJIMYAeTCs OT TaOJMI] HCXOAHBIX JAaHHBIX. BBl Moxere
HCIIOJIB30BaTh (haiiyl ¢ pacIIMpeHneM .scr B cucTeMe Statistica, mpu oTkpbI-
Tnu (aiina .scr cucTeMa aBToMaTHIecKH nepeopmaTupyet ero B.Sta.

UroObl coxpaHsATb coBMecTHMOCTh ¢ mnporpammamu  STATISTICA
BASIC, namicanHsiME B paHHeil Bepcuu Statistica, dynkiuu STATISTICA
BASIC, ucnonbsyronye Tabauubl pe3yabTaToB (TaONMHIBI C pacIIMpeHUe
.scr), Bce eme umerorcst B si3bike STATISTICA Visual Basic. Koraa Ber 3a-
MIChIBAETE MAKpOC WM YHTaeTe crpaBky SVB, TepmuH Tabiuna pesynbra-

48


glossary.chm::/GlossaryTwo/I/InputSpreadsheet.htm
glossary.chm::/GlossaryTwo/O/OutputSpreadsheet.htm

toB (scrollsheet) moxpasymeBaer snekTponHyro Tabdiuiry. OCHOBHOE IPHH-
[UITHAIBHOE Pas3inine B Ha3HAYCHWM TaOJWI] B CTapoil Bepcuu: Spread-
sheet — s 3amaHus MCXOMHBIX JaHHBIX, a Scrollsheet — s BeIBOmA pe-
3yJbTaTOB.

Co3ganue ¢aiijga ¢ ucxogubiMu JaHHbIMU. Co3manue HOBoro (aiina
MOJKET OBITh OCYIIECTBICHO IBYMS CIIOCOOaMM:

— Ha BKIajKe [a6Has HaXaTh 3HAYOK co30amb (B PACKPHIBAIOIIEMCS
CIIMCKE MOKHO BBIOpATh TpeOyeMbIii 0OBEKT JaHHBIX;

— aBTOMATHYECKOE CO37aHHe OOBEKTa JAaHHBIX MOXHO OCYIIECTBISTH
npu HaxxaTuu komOuHarmu kiaasuim CTRL+N.

B cucreme Statistica ctpoku Tabauil nin 3amucH HasbiBaroTcs Habuo-
nenusimu — Cases (cinyJaiHbIe BETHUUHBI), CTOJIONBI Ta0UIb! (T0s1st) — [le-
pemennbiMu — Variables (3nauenus cinydaiineix Benuuut). Hampumep, Ta0-
JIUIa MOJKET COCTOATH U3 10 mepeMeHHBIX, KOTOPHIC 110 YMOTIaHUIO UMCIOT
nmena varl, var2, ... varl0 u 10 mpoHyMepoBaHHBIX CIIydaeB, KOTOpPHIC HE
HUMCIOT UMEH.

OcHOBHBIE ONEpPaliH HAJ mepeMeHHbIMH. J[711 3a7aHus UMEH mepe-
MEHHBIX ¥ HX CBOHCTB MOYKHO HCIIOJIB30BaTh CIIOCOOBI, OITMCAHHBIC JIajice.

CylIecTBYIOT CIIEYIOIIUE CIIOCOObI BEI30Ba OCHOBHBIX KOMaHI!

— kHomKa [lepeMeHHbIe Ha TaHeT HHCTPYMEHTOB [laHHbIE;

— IBOMHBIM KJIMKOM IO CYIIECTBYIOIUIEH NMepeMeHHOH B TabuIe WiH 110
HaKaTuio KHOMKM CrHeuu(ukauu MOXHO NEpPeUTH B pelaKTHPOBaHUE
JIaHHOUW MTepEMEHHOM.

PenaktupoBaHue BCeX MEPEMEHHBIX LEHTPAIN30BAaHHO MOXHO OCY-
HIECTBIISTH N0 HAKATHIO KHOTIKY «Bce crienuduranum.

Bce BO3MOXKHBIC IEHCTBHS ¢ NEPEMEHHBIMU M HAOIIOJCHHSIMU MOXKHO
OCYILIECTBJISITH ~ IIOCPEJICTBOM HMHCTPYMEHTOB Ha BKJIaike JlaHHBbIE
(tabun. 1.10).

[Tpouenypa cTaHAApTU3AMY MTOIPAa3yMEBACET CIIETYIOIINE [Iark:

Iepemennvie. Haxmure kHONIKY «IlepeMeHHBIE», YTOOBI BBI3BATH CTaH-
IapTHBIH auanor «Beibepurte mepeMeHHBIE», KOTOPBIM HMCIONB3yeTCs IS
BEIOOpA IIepEeMEHHBIX, 3HAYEHUS KOTOPBIX OyIyT CTaHAaPTH30BaHBI.

Habmoodenua. Haxmure kHOnKy «HaOmmomeHus» NI BBI30Ba JTUANIOTA
«YcnoBus BeiObopa HabmoneHNY. [lo yMoT9aHUIO TP BEIYMCICHUN CPE-
HUX ¥ CTAHJAPTHBIX OTKIOHCHHWH YYHTHIBAIOTCS Bce HaOmogeHnsa. OqHaKo
MOXXHO HCIIONIb30BaTh YCJIOBHUsSL BBIOOpa HAOJIONEHMH JUIsS BBIYUCICHUS
CPEIHET0 U CTaH/JapPTHOI'O OTKJIIOHEHHH Ha OCHOBE BBIOPAHHOT'O MOAMHOXKE-
cTBa HaOMroZeHU B akTUBHOW Ta0iuie JaHHBIX.
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Ta6auna 1.10. Onucanne MHCTPYMEHTOB BKJIaaKku laHHbIE

Komanna JleticTBue
JlobaBiisieT nepeMeHHsbIe (IyCThIe CTPOKH) B SJICKTPOHHYIO
JloGaBUTS. .. a6y (3T)
IlepemecTHTs. .. Iepememaer nepemennsle (ctonbmsl) B 9T
Konuposars... Konupyer nepemenssie (ctondus!) B 9T
Ypanuts... Y nansier nepeMenHsle (cTonoust) B OT
° OcCHOBHOE JMAJIONOBOE OKHO, B KOTOPOM 33/1a10TCsl CIIELH-
E (uKaLuy TeKylIel nepeMeHHol. 3/1ech 3a1aeTcs UM T1e-
5 | Cnenndukarmn pEMEeHHOH, ee popMart, IIMHHOE UMs, IPH IIOMOIIH KOTO-
§ pOro MoXer ObITh 3a71aHa (hOPMyJIa, WM JMHAMIYCCKast
2 CBsI3b
Bee crieumduxarm IIpocmotp u peJlakTipoBatie crenuduKanuii Bcex mepe-
MEHHBIX B (aiiie JaHHBIX
B30 auanorosoro okHa MeHemkepa TEKCTOBBIX 3HAUC-
HUI, B KOTOPOM MOXET OBITh YCTAHOBJICHO HIIU OTPEeIaK-
THPOBAHO COOTBETCTBHE MEXY TEKCTOBBIMU M UHCIIEHHbI-
TekcToBbIE 3HAYEHUS o
MH 3Ha4eHHSIMU [IePEMEHHOH IIPH HCIIONb30BaHUH COTTIa-
IIEHHS O «JIBOMHON 3amucu». B 5TOM AHaIoroBoM OKHE
MOTYT OBITh 331aHbl U METKH JUISl TEKCTOBBIX 3HAYCHUH
Camuyts (JTar) CraBur 3HaueHHI IEPEMEHHON Ha OAUH MU HECKOIBKO
CIIy4aeB BIIEpE]] MIIH Ha3ajl
OcHoBHEIE oneparuy 1o padore ¢ garamu. Komanaa nos-
BOJIIET CO3/aTh ATy U3 3HAYCHHI IBYX MM TPeX mepe-
= | Onepanuu c natramMmu MEHHBIX M, HA000pOT, pa30UTh aTy Ha JIBE MM TPH Iepe-
% MeHHBIE. MOKHO TaKiKe I1epeBECTH 3HaUeHUsI 1aThl B YUC-
] JIOBBIE 3HAUCHUSI H HA000POT
é Komanza no3Bonser nepecuntarh 3Ha4eHUs IEPEMEHHBIX,
% IMepecunrath ISOTTopLIe CBsI3aHbI (HOPMyTaMH, IPU U3MCHCHHUHN JAHHEIX B
e
= PanxupoBatb PanxupoBaHue 3HaUE€HUH epeMEHHON
IlepexonupoBath IlepexoanpoBKa 3HaAUCHUI IEPEMEHHOMI
TpaHcrioHMpoBaTh TpaHCIOHHPOBATh BBIICICHHBIN OIOK 3HAUCHUI

Beca. Haxwmure kHomky «Beca», uyToObl BBI3BaTh nuanor «Becay

HaOmonenuit Taobmuupl gaHHbIX. [lo yMoOnM4YaHWIO NMpH BBIYMCICHUHU CPEa-
HUX ¥ CTaHJAPTHBIX OTKJIOHEHHH HCIIOJB3YIOTCS 3HA4YEeHUs] BBHIOPaHHBIX
HaOmoneHuil. Bel Taioke MoXeTe BBIOpaTh BECOBYIO NEPEMEHHYIO, HaXaB
KHOIIKY Beca u ykazaTh nmepeMeHHYyI0, 3Ha4eHHsI KOTOpOoi OyIyT paccMat-
pHuBaThcsA Kak Beca. BimsHMe 3HaUeHMI KaXI0ro HAOMIONCHMS OyIdyT mpo-
MOPUMOHAIBHBI 3HAYEHHUSM COOTBETCTBYIOIINX BECOB.

OK. Haxxmute kHOTIKY «OK)» IS BRITOTHEHHS TPOLIEAYPHI CTaHIAPTH-

3aIiy 3HAYCHUH.

Ommena. Haxmure KHOIIKY «OTMeHa», YTOOBI 3aKpBITh AUAJIOT, HE W3-

MCHA JaHHBIC.
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OCHOBHBIE OTIepaIliy HaJl HAOIIOJCHUSIMU TIpUBeIeHBI B Tab. 1.11.

Onepaunun ¢ 0Joxamu. Brigenenune Onoka 3HAYCHUH TPOU3BOIUTCS
MO0 TIPH HAXATOH MPaBOi KHOTIKE MBIIIH, JTHOO0 TPH TOMOIIH KOMOUHAIIH
knasumu SHIFT u cTpemox ynpasienns KypcopoM. KomaHner pemakTipo-
BaHUS JaHHBIX PACIIOJIOKEHBI B MeHIo Edit (Tabm. 1.12).

Ta6nuua 1.11. Komanasl no paéore ¢ Ha0II01eHUAMHI

Komanna JletictBue
JlobaBnsieT HaOmoAeHuUs! (TIyCThIE CTPOKHU) B JJICKTPOHHYIO TAOIHILY
J106aBUTS. ..
(€1))
Iepemectuts... | Tlepememaer HabmoaeHus (cronousl) B 3T
Konuposars. .. Komupyer Habaroaenus (cronbuos) B 9T
Y nanurs. .. VY nanser Habmopaenus (crondios) B 3T
Jucneruep .
3ajaeT UMeHa HaOMIOJCHUH
HMEH
Cocrosie Komanza mo3BossieT BEIOpPaTh IIOMHOXKECTBO HaOMIOACHUH U3 (aiina
B — JIAHHBIX U aHAJIM3a. Y CIIOBHE BEIOOPA MOKET OBITh AaKTHBHO M HE
akTHBHO. CTaTyc yCIIOBHS 0TOOPa)KAeTCS B CTPOKE COCTOSIHHS

Co3znaHue oryera. B HEKOTOPBIX CIydasx MOJE3HO co3AaBaTh (hailn pe-
THCTPAllMM BCEX PE3YNbTaTOB aHAIM3a, T. €. COACPKUMOIO BCEX TaOIHIl
u(u) rpauKoB, KOTOPBIE MOSBISIOTCS HAa HKpaHe. ITO MO3BOJHT MPO-
CMOTPETh BCE PE3YJIbTaThl IOCIEJOBATEILHOCTH TECTOB, MOJIYYEHHBIX B
naHHOH ceccun. Takoii (aiin HasbIBaeTcs omuemom. [l aBTOMaTHIECKOTo
3aHeceHHs] MH(pOpManuK (CO3MaHusl agmoomuema) HEOOXOAUMO cCIEaTh
clenyrouiee.

Jist co3nanus HOBoro OTdeTa BBHINOIHHUTE CJIEAYIOLINE MPOCTHIC AeH-
CTBHSA:

— BeIOepuTe «Co3math...» B MeHIO Daiin wiM HaxMmuTe KHONKY «Co-
3[aTh) Ha MAHEJIN HHCTPYMCEHTOB;

— B muainore «Co3nats HOBBIN JlokyMeHT» BeIOepuTe BKIaAKy OTder;

— B nosie IlonoxxeHne MOXKHO BBIOpaTh co3nanue HoBoro OTyera Kak 4a-
cTi HOBOW Paboueil KHUTH, WM B OTAENbHOM OKHe. Crhenaiite HEOOX0aH-
MBIi BbIOOp 1 Haxxmute OK.

OT4eTHI ABIAIOTCS WACANBHBIME KOHTeHepaMu st JlokymeHToB Statis-
tica, taxoke kak u s O6bekTOB M3 Apyrux mporpamm. [Ipu nobaBieHHH
anemeHTa B OTYeT He HY)XHO OTKpHIBaTh caM 3jeMeHT. Kpome Toro, He
HY>KHO CaMOMYy OTKpbIBaTh OT4YeT; TeM He MEHee, JUI JOCTyNa K ONHCaH-
HBIM 37IECh OMNIMAM, HEOOXOAMMO OTKPBITE OTueT miam npyrod JlokymeHT
Statistica (mampumep, Tabnuiy, I'paduk unmu Maxkpoc). dust nob6aBieHust
aktuBHOrO Jlokymenra Statistica (kpome Paboueii kuuru) B OT4ET HCIOTb-
3yHTe KHOTIKY Ha ITaHEeIN WHCTPYMEHTOB Ha BKJajnke «[ maBHas» «Jo6aBUTH
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B Otuer». Korma OT4eT SBIsSETCS aKTHBHBIM, B HETO MOYKHO 100aBIIATH
JoxymenTtsr 1 OOBEKTHI, HCIIONB3YsI KOMaHIbI MeHIO BeraBka (mm ropsiane

KJIABHUIIIH).
Ta6nuna 1.12. KomaHabl peJaKTHPOBAHHUS JAHHBIX
Komannma JleticTBue
OTMEHUTH OTMeHa oCIeTHEro 1eHCTBUs
® BeIpesaeT 3HauCHHS BBIJICICHHOTO OJI0Ka 1
2 Beripesats
= momeniaer ero B 0ydep oOmeHa
4 Kormmpyer 6110k BMECTe ¢ IMEHAMH CITy4acB
= Konuposarts
] U IEPEMEHHBIX U C Pa3JCIUTEISIMI CeTKH
Q
= Konuposate conepkanue Konmpyercst ToIbKO coziepKaHUe sueeK
O
<] OuuctuTh VY aneHue BbIIEIEHHOr0 6J10Ka
_g BcraButh BcTaBka conepxumoro Oydepa ooMeHa
> BcraBka coneprxumoro Oydepa oomeHa
) CriennianbHasi BCTaBKa
BMECTE CO CBSI3bIO
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MeHHBIX (cronbmoB OT) u3 Tekymero (aina maHHBIX. J[ManoroBsie OKHA
9THX TpaUKOB MO3BOJAIOT BHIOPATh IEPEMEHHBIE, JJIsI KOTOPBIX HE00XO-
JIMMO TOCTpOUTH rpaduki. OHU BKIIOYArOT B ce0si OONBIIOE KOJIMYECTBO
CHELUaIM3UPOBAHHBIX CTATHUCTHYECKUX THUIIOB TpaMKOB, yXKE HACTPOCH-
HBIX JUIS CTaTUCTMYECKOW BH3yaln3allMd 3HAYCHUH IE€pPEeMEHHBIX.
Jyist GBICTPOTO MOCTPOEHUSI HEKOTOPBIX TUIIOB Cmamucmuieckux epaguxos
CyIIecTBYIOT Tak HasbiBaeMble QuickStatsGraphs — GwicTpble cTaTHCTHYE-
ckue rpaduku. OHM BKIIOYAIOT B ce0st HanboJjee yrnoTpeOuTenbHbIe KaTe-
ropuu ¥ THIbel Cmamucmuyeckux epaghuxos. BEICTPBIN JOCTYI K HUM OCY-
LIECTBIISIETCS] IPU MOMOIIM KOHTEKCTHOTO MEHIO, BBI3BIBAEMOT'O IIPU MTOMO-
IIM [ETYKa MPaBOd KHOMKU MBIIIK U B JI0O0OM cTonoue DT, A KOTOphIX
cTpositcs rpaduku.

2. [lonv306amenvckue epaguru Ciyxat JUId BU3yaln3aliy 3HAUCHUH U3
MpeJBapUTEeNFHOTO BhIeeHHoro 010ka B OT. [Ipu aTOM OHHU HE coaepikat
psia CHeNHaTH3MPOBAHHBIX CTATHCTUYECKHAX THUNOB rpadukoB. Jloctym k
HUM OCYIIECTBIISIETCS TPH IIOMOIIM KOHTEKCTHOTO MECHIO, BEI3BIBAEMOTO
TP TTOMOIIH IIETYKA TMPABOW KHOIKHU MBIIIH, KHOMOK Ha MAHEIH HHCTPY-
MEHTOB M OOBIYHOTO BBITIAIAIONICTO MEHIO. JTa TpyIIa rpadukoB BKIIFOYA-
er B cebs CustomGraphs — Tloms3oBatenbckue rpaduku u Block-
StatsGraphs — BiiokoBsie cTaTicTHYECKHE IPAQUKHL.

I'padukn B cucreme xpansrcs B daiax ¢ pacmupenueMm *.stg. ITocne
TOro Kak rpadMK MOCTPOEH, COOTBETCTBYIOIIMH rpad)UuecKuil JOKyMEHT
MOXeET OBITh COXpaHEH CIIEAYIOINM 00pazoM:

— B crienuajgbHOM TpadudeckoM Qopmare *.Stg cuctemMbl, KOTOPBIH MO-
JKET OBITh OTKPBIT MO3XKE U UCIIOIH30BaH B IIPOIIECCE CTATUCTHUECKOTO aHa-
Tn3a;

— B pacTpoBoM rpaduueckoM dopmare (*.omp, *pex);

— B rpaduueckom popmare Windows meradaiina (*.wmf).

Kareropuu ITons3oBaTenbckux rpaduKoB.

Omnucanne rpadukoB npeacTarieHo B Tabm. 1.13.

Ta6nuna 1.13. Onucanue rpadukon

Kareropust Ipenunasuavenne rpapuKOB STON KATETOPUH U KOHKPETHBIC THITBI
rpaduka rpad)MKoOB, KOTOPBIE IOCTYIIHBI B 3TOI KATETOPUH
1 2
Jlnst oroOpakeHus Ha II0CKOCTH Habopa 3HaueHuit Buaa (Xi, Yi)
i=1,2,...,N.

Bo03MOXHbIE THIIBI TPa()HKOB:

— auarpamma paccesinus (Scatterplot, xBoiiHoii ocbto Y, KBaHTuib,
Yacrots, OcHOBHOI, [TIpocToii, {uarpamma Bopororo Voronoj);
— nuHeinsi rpaduk (LinePlot);

— muarpamma pasmaxa (Pangeplot);

— cronbuarsie quarpammel (Bar);

— Kkpyrosbie quarpammsl (Pie)

JIBymepHbIe
rpaduku

53



Oxkonuanue tabma. 1.13

1 2
Jls BU3yanu3aluy B IPOCTPaHCTBE HabOpa IOCIIeA0BaTENbHOCTEH

BHIA (Xil,Yil), (Xf,Yiz), ...,(XiN,YiN) i=1,2,...,N. Kaxnas
Taxkas cepus 3HAYECHUH 0T06pa)KaSTCH Ha IJIOCKOCTH, ITOCJIC YE€Tro

TpexmepHsie 9TH MJIOCKOCTH BBHICTPAUBAIOTCS B IPOCTPAHCTBE.
HOCIEN0BATEIBHBIC | Bo3moKHBIE TUIIBI TPAQHKOB:
rpapuku — AMarpaMMbl HCXO/HBIX JAHHBIX;

— PUCTOTPAMMBI JIBYX [IEPEMEHHBIX;
— JIMarpaMMsbl JUANa30HoB;

— JIMarpaMmsbl pazmaxa

J11st BU3yau3aiy B IPOCTPAHCTBE HAOOPa MOCIEI0BATENBHOCTEH
suma (X, Yi, Z)i=1,2, ...,N.

ITonb30BaTenbckue
Bo3MoxHbIE THIIBI TPadHUKOB:
rpaduxu B .
—o0bemMHast tuarpamma paccestaust (Scatterplot);
[IPOCTPAHCTBE .
—rpaduk mosepxuoctu (SurfacePlot);
—kapra junni yposas (ContourPlot)
Kareropust IpennasHadeHne rpaduKOB ATOH KATETOPHHU M KOHKPETHBIC THITBI
rpajuka IpaguKOB, KOTOPbIC TOCTYIIHbI B 3TOH KaTEropHu
Jlns BU3yanu3anuu cBA3u Mexy nepeMeHHbiMu B OT. Matpuunslit
rpauK COCTOHT U3 OTAENIBHBIX KaJPOB, B KAXKIOM U3 KOTOPBIX
MaTpHaHbe BBIBOJMTCS CBOM KOHKPETHBIH rpaduk. Ha nuaronanu B 31oii Tad-
rpag)nxn JIMIIE BBIBOJIATCS TUCTOTPAMMBI, @ B OCTAJIBHBIX Kaapax 3TOH MaTpH-

L[l — Pa3JIMYHbIC THIIBI JByMEPHBIX rPah)uKOB:

—auarpamMMsl paccestaus (Scatterplot (matrix));

—nuHelHbi rpaduk (Line (matrix))

JUist BU3yanu3anuy 3HaYCHHI HECKOIBKUX [IEPEMEHHBIX U3 TaOmIu-
1bl. I'padpK COCTOUT N3 HECKOIBKHX KaJPOB, KOTOPBIE COOTBET-
CTBYIOT Clly4asiM. B kask1oM Kazipe oToOpaskaeTcst CBOH IMHKTOrpa-
¢uk. Inkrorpaduk COCTONT U3 HECKOIBKUX DJIEMEHTOB, KaXKIblil U3
KOTOPBIX 0TOOpakaeT CBOIO IIEPEMEHHYIO.

Bo03MOXHBIE THIIBI THKTOrPA(UKOB:

IMons3oBarensckue | —numna Yeprosa (ChernoffFaces, [luarpamma s YepHosa),
MHKTOrpauKH —kpyru (Pies, Kpyrosasi quarpamma);

—3Be3pl (Stars, [narpamma 3Be3/pl);

—ny4u (SunRays, [luarpamma sryueBasi);

—muoroyroisauku (Poligons, Tlomnurowst);

—crosn6us (Column, Cronbuarast auarpamma);

—mnann (Lines, Jluneituarast iuarpamma);

—npoduiu (Profiles, [Ipoduibhas quarpamma)

BiaokoBble craTucTuyeckne rpagpuku. [Ipyu momomu 3TUX rpauxoB
MOJKHO TIOCTPOUTH CIICIIHAIN3UPOBAHHBIE CTATUCTUYECKHE T'paduKu: pas-
JUYHBIE BUABI THCTOTPaMM, TpaduK pa3dpoca 3HAUEHUH OT CpeIHero u Me-
IUaHbl, TpadUK Ha HOPMaJbHONH BEPOSTHOCTHOW Oymare IUII 3HaYCHHH W3
TIpeaBapuTeN-HO BbIneneHHoro Omoka B OT. Otu rpadukm nOCTYmHBI U3
KOHTEKCTHOTO MEHIO.
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Cratuctudyeckue rpadpuku. DT rpaduKd MOXXHO HAWTH Ha BKIIAJKE
«I'paduka» B Monyne «Bce BUIBI TpaIKOBY.

lanepes TpaduKOB mpemIaraeT COTHH THUIOB I'pad)U4IecKOTO IpeacTaB-
nerns gaHHBIX. OHM He 3aBHCAT OT BBIIEIEHHOTO OJOKa UM TEKyIIeH mo-
3HIUU Kypcopa; OHU 00padaThIBAIOT JAHHBIC HEMTOCPEICTBCHHO U3 TEKYIIC-
ro (aiina TaHHBIX.

OCHOBHBIE KATETOPHH CTAaTHCTHYECKHAX TPAQUKOB ITOAPA3ICIIIOTCS
CIIEAYIOLIMM 00pa3oM:

1. AyxmepHbie rpaduku (2DGrahps).

2. Tpexmepubie ocaenoarenbusie rpaduku (3DSequentialGraphs)

Kaxnas rpynmna rpadukoB BKJIFOYACT JCCSITKH THUIIOB KOHKPETHBIX Ipa-
(HKOB:

— ouazpammvl UCXOOHBIX OaHHbIX (CTOJONBI, OJOKW, JICHTHI, JHHUH,
BCIUIECKH, TUCKPETHAs KapTa JIMHUHN YPOBHS, MOBEPXHOCTh, KOHTYPHI).

JluarpaMMbl UCXOJHBIX JAHHBIX MO3BOJISIIOT MOCTPOUTH 3M-u300pa-
KCHHE TOCJIENOBATEIEHOCTEH MCXOMHBIX NTAHHBIX BBHIOPAHHBIX TEPEMEH-
HBIX. BRIOpaHHBIE MTepeMeHHbIE NPEeACTaBICHB Ha OCH Y, MOCIIEeIOBATENb-
HbIC HAOJIOICHUS — Ha ocH X, a 3HAYCHHUSI OTKJIa pIBatoTCs 1o ocu Z. Tpex-
MepHBIe TpapUKH HCXOAHBIX MAaHHBIX HCHOJB3YIOTCS IS BH3YaJIH3alUU
mocJenoBaTeNnbHOCTeH 3HaueHHH. [1o cBoe# CyNTHOCTH 3TH TpapuKH CXOA-
HBI C COCTaBHBIMU JIMHEHHBIMU rpaduKaMu C TEM JIUIIb OTIHYUCM, YTO IS
3M-muarpaMM WCXOTHBIX JAHHBIX JICHTBI, JIMHHUH, ITapauIeIeTuneasl |
IpyTHE TpexXMEpHBIC TPEACTaBICHUS 3HAUCHHHA KaXIOH IepeMeHHOH He
MepeKphIBAlOTCS (KaK Ha JIBYXMEPHOM TpaduKe), a «pa3IBUTAIOTCI» B
TPEXMEPHOU NEPCIIEKTUBE.

— 2UCMOocpamMMblL 08X NEPEMEHHDBIX;

— mpexmepHvle 2UCMOZPAMMbl BYX TIEPEMEHHBIX HCIIOJIB3YIOTCS JUIs
BHU3YyaJM3alliu KPOCCTAOYNSIMiA 3HAYEHU JBYX MEPEeMEHHBIX. X MOXXHO
paccMaTpuBaTh ~ KaKk ~ COYeTaHWEe  JBYX  MPOCTHIX  THCTOTPaMM
(T. €. THCTOTpaMM OJTHOU ITEPEeMEHHOH), COeIMHEHHBIX TaAKUM 00pa3oM, 4To
MOJXKHO HCCJIEJIOBATh YaCTOThI COBMECTHOTO TOSBICHUS 3HAYCHHU BYX
aHATN3UPYEMBIX TICPEMCHHBIX.

— Ouazpammbl Ouana3zoHoe (TOUYCUHBIC MUANA30HBI, TPAaHUYHBIC TUAra-
30HBI, JUAMa30HbI OUIHMOOK, MHAMA30HbI JABOMHBIX JICHT, JCTSAIIHE SIIUKH,
JIETAIIHE OJIOKH).

— Quazpammyl pazmaxa (TOYCUHBIC TUATIA30HBI, TPaHUYHBIC TUAMa30HEbI,
JTHAIa30Hbl OMIHOOK, THAMa30HbI ABOMHBIX JICHT, JCTSIIHE SITHKH, JCTAIINC
O10KM).
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B ocHOBHOM ImarpamMMbl IHana3OHOB M JUAarpaMMbl pa3Maxa HCIOJb-
3YIOTCS JUISL OTHUX M TeX K€ 3a/1a4 (Ha AuarpaMmax JIMana3oHOB BCe 3HaYe-
HUSI, OTIPEJICIISIONINE TUANA30Hbl, HE BBIYHUCIAIOTCS 110 JaHHBIM, a SBIISIOT-
Cs1 ICXOHBIMH 3HAUYEHHAMH TIEPEMEHHBIX). B ocHOBHOM 3TH rpadukm mc-
MOJIB3YIOTCS JUIsl N300paKEHMST JMana30HOB 3HAYEHUH ISl OTAEJIBHBIX dJe-
MEHTOB aHau3a (HaOIoCHI, BEIOOPOK U T. [I.) MU BapHalliy 3HAUCHHUH B
OTJIETBHBIX IPYIIAX UIH BBIOOPKaX.

3. I'paduku B mpoctpanctee (3DXYZGraphs).

Hacrpoiika rpaguyecknx ycTaHOBOK. MHOTHE OIIUH, KOTOpBIE
YIPaBISIFOT HPOLIECCOM TOCTPOCHUS M BHJIOM OTOOpa)KeHWs,, MOTYT OBITh
3aJaHbl TIPH IOMOIIM MHCTPYMEHTOB Ha BKiajake «CepBUC» M TOJABKIIAIKE
«[Tapamerpbi». Ilo ymomuanuio B okHe «[lapaMeTpb» OTKpBITa BKIAIKa
«O0mme.

C MOMOIIIBIO THATIOTOBOTO OKHA, MOSIBJIIOLICTOCS MPH BEIOOPE 3TOU KO-
MaH[Ibl, MO)KHO HAaCTPOHUTh KOH(UTypalnio rpagueckoro OKHa CUCTEMBbI U
COXpaHUTH ATU NapaMeTphl Kak IMapaMeTpsl 1Mo ymomdanuio. C MX 1OMo-
IIbI0 MO’KHO M3MEHHTH MPAKTHYECKH BCE aCHEKThI BHEIIHETO O(opMiIeHHs
rpadudeckoro okHa (Bcero 6osee 500 mapameTpoB). Bel MoxkeTe COXpaHUTh
M3MEHEHHYI0 KOHQHTYpaluio CHCTEeMBbI, HaxaB «OKk».

Tarxoke HacTpolka rpagUIecKuX MapaMeTpoB CTAHOBUTCS JOCTYITHA I10-
cJie IBOMHOTO HaXKaTHs Ha 00JacTh OTOOpaXKeHUs rpaduka:

Haxatuem Ha kHONIKY «Ctrim» (Styles) MoXXHO IepelTH B THAIOrOBOE
OKHO pEIaKTHPOBaHWs CTHICH. VI3 MaHHOTO OKHa €CTh BO3MOXHOCTH CO-
XpaHsATh CBOU CTHJIM U TIOATPYKATh UX ISl IPYTUX rPadUKOB.

Hlenkuys mo «Cmucky ctuneit» (Listofstyles...) moxno mepeiitu K
CIHCKY CTaHAAPTHBIX M COXPAHCHHBIX MOJIB30BATENIEM CTHIIEH JUI TOH 00-
nactu rpaduka (3aguuit po wim LluprHa TuHMiT), KOTOpas peAaKTUpyeTcs.

HNuTepakTuBHBINH rpaduyeckuii anaau3 naHubiX. Kucrb, pegakrop
AaHHBIX rpadguka. Bo3aMOXHO, 4TO B pyCCKOSI3BIYHON BEpPCHH MaKeTa BO3-
HHUKHYT NPOOJIEMBI ¢ 0TOOpaXkeHHeM rpadukoB. B cBs3M ¢ 3TUM NpUBOANM
OINMCaHUe AaHHOTO pa3Jielia JUisl aHTJIOA3bIYHOM BEPCHH TaKeTa.

B cucreme cymectByeT ymoOHBIN MHCTPYMEHT Ui MHTEPaKTHBHOTO
rpaduIecKkoro aHajau3a JaHHBIX. JTO Tak HazbiBaeMas Kucme. C IOMOIIBIO
KUCMYU MOYKHO JIETKO YCTaHOBUTH COOTBETCTBUE MEXK]Y TOUKaMH Ha rpadu-
K€ M MX YMCIIOBBIMHU 3HaueHHWsAMH. Hanpumep, BbI MOXeTe BBIICIHTH HEOO-
XO/IMMBIE TOYKH Ha TpauKe IIPH MOMOIIH MBIIIN U Jjajiee TPUMEHUTD OJTHY
U3 CIEAYIOIIUX ONEPALii: IOMETHUTh UX MapKepOM, BPEMEHHO YAAIUTh X
W3 aHaJIKM3a WK BBIBECTH UX METKH, NEPEHTH B PEKHUM MPOCMOTPA KOOP.IH-
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HAT 3THX TOYeK. Kucmbo SBISETCS MOIIHBIM CPEICTBOM JUTS aHAIH3a 3aBH-
CHUMOCTEH MEXK/Ty MTEPEMEHHBIMH, U3YUEHHUS BIIUSIHUS BBIOPOCOB H T. JI.

OcHOBHBbIE CTATHCTHMKH/TA0auIbl. Bo BkIamke «AHamu3» W 1anee B
«OCHOBHBIE CTATHCTUKU W TAaOIUIBD» O0OBEAMHEHHI MPOIEeNyphl, Hauboree
YaCcTO MCIOJIb3yeMbIE HA HAYAJIbHOM 3Tare 00pabOTKU JaHHBIX, KOTJa BbI-
SICHSICTCSL CTPYKTypa W 3aBHCHMOCTH MEKIY JAHHBIMH, [TPOU3BOINUTCS WX
TPYIITHPOBKA.

Jlyis MCTONIb30BaHUsl 3TOrO OyioKa TpebyeTcst BHIOPATh UCXOHbBIE JaH-
HBIE.

OCHOBHBIE 3JIEMEHTHI auajora B Moayie OCHOBHBIE CTATHCTH-
ku/Tadaunnl (BASICStatistic/Tables). TIpu BeiGope B mpeaiaraeMom Me-
uio Descriptivestatistics — OnucarenbHble CTATUCTUKU TEPE] BAMU OTKPO-
€TCsI INATOTOBOE OKHO, B KOTOPOM MOXHO:

— BBIOpATh MIEPEMEHHBIC [T aHau3a (U3 yIKEe OTKPHITOTO (aiiia);

— BBIYHCITUTH PA3IUYHbBIC OMICATEbHBIEC CTATHCTHKHY;

— OILIEHUTH OJIN30CTD pacrpeeSieHss K HOPMAIEHOMY 3aKOHY;

— MMOCTPOHUTH THCTOTPAMMET;

— MPOCMATPUBATH TaOIHIIBI YACTOT;

— CTPYINIUPOBATH JaHHBIE, PA30UB Pa3IMIHBIMH CIIOCO0AMH Ha KJIACCHI;

— yI06HO BU3YaIN3UPOBATE U T. II.

B aTOM OKHEe MMeeTCsi HeCKOJbKO rpymn KHomok. Ciemayer oOpaTuth
0c000€e BHUMAaHHE Ha CIIEYIOIINE:

— noapobHeie onucarenbHbie craructuku (Detaileddescriptivestatistics).
[o3BOJISIET MPOCMOTPETH BCEBO3MOYKHBIC OMMCATENbHBIC CTATHCTHKU BBI-
OpaHHBIX TIEPEeMEHHBIX;

— JIOTIOJTHUTENBHbIE HACTPOMKH. DTa BKJIAJKA COIEPKHUT W PaCIIApPEH-
HBI HAOOp OIMHCATENPHBIX CTATUCTHK (TTO3BOJISIET BHIYUCIUTH OTMEUCHHBIC
raj0YKaMH JIOTIOTHUTEIbHBIE CTATHCTHKH).

31eck MOXKHO 3a1aTh JIOTIOJHUTENBHBIE CTATHCTHKH:

— meauana u kBaptuis (Median&quartile);

— JOBepHTEIbHBIC TpaHuIlbl 1uis cpeanero (Conf. Limitofmeans);

— anb(a ommbka 3amaer yposenb 3Haunmoctu (Alphaerror).

CTpykTypa aupekTopuii npu padore ¢ cucremoii Statistica. Ilpu pa-
00Te ¢ CHCTEeMOH HCIONIB3YIOTCA (haiisIbl TPEX THUIIOB:

— (baiiyTel JAHHBIX C PACIIMPEHHEM.Sta;

— (haiiyIel IPOTPaMM € pacIIupeHneM. Sth;

— (haiiel 0TUETOB C pacumpeHueM. Itf.
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I'aasa 2. OPTAHU3ALUSA ITOJIEBOI'O OIIBITA
2.1. IlnanupoBanue

OOWEnPUHATEIMEA ITPHEMaMH 3MITUPUIECKOTO HAYYHOTO HCCIICAOBAHUS
SIBIISIFOTCSL HaAda100enue N onvim. B KaX10il HAyKe OHU UMEIOT CBOU OCO-
OEHHOCTH ¥ MPOBOJSTCS TI0 ONpeAEIeHHBIM MeToinkaM. OIHaKo He Bceraa
HaOJII0JICHUE U OTIBIT MOXHO 4eTKO Au((epeHInpoBaTh, TaKk Kak Halmro/e-
HHUE YacTO SBJISIETCS COCTABHOM YacThIO OIIBITA.

[TpoBoas HaOmOAEHHUE, UCCIIEIOBATENb HE BIHMAET HA 3aBUCHMBIC U He-
3aBHCUMBbIC TICPEMEHHEBIC, a JIUIIL U3MEPSIET U PErucTpupyeT ux. Haduroe-
HUSI HIMPOKO MCHOJIB3YIOT B OMOJIOTHH, CEJIbCKOM XO3SIMCTBE U JIPYTHX 00-
nmactsax. Hanpumep, HaOmromeHwWst XapaKTEpHBI UII METEOPOJIOTHH (MBI
HaOroaeM 3a HalpaBIICHHEM BETpa W TEMIIEpaTypod BO3AyXa, HO HE MO-
JKeM BJIMATH HA HUX), MIOMYJIIIHOHHONW Onoyoruu (MBI HaOIIOZaeM pactpe-
JIeJICHUE aJUieNiel pa3HBIX TCHOB B MOIYJIAMUAX JKUBBIX OPTaHU3MOB), SIIH-
¢utoTHONOTHH (MBI HAONFOJAaeM 3a PACIPOCTPAHCHHOCTHIO M PAa3BUTHEM
3a00JICBaHUH B ITOCEBAX OIPEIEICHHON KYJIbTYPHl B Pa3IMIHBIX TIOYBEHHO-
KJIMMATHYECKHUX 30HaX) U T. .

HaGmonenue onpeaessoT Kak PerucTpainio KOJIMUeCTBEHHBIX WK Ka-
YCCTBCHHBIX, CTATUYHBIX WA JUHAMHUYCCKHUX IMPU3HAKOB, CBOWCTB WJIM CO-
CTOSTHMH MHTEPECYIONIEr0 HCCIIEI0BATENS IBJICHUS WK TIpolecca.

Ha6moz[eHm[ HUMCIOT MPUHIUIINAJIBHBIE HEAOCTATKH, KOTOPLIC CICAYET
MPUHUMATh B pacdyeT NpH (OPMYIHUPOBKE BBIBOAOB. [Ipu mpoBencHUU
HAOJIOaTEIFHBIX MCCIEIOBAHUN OTMEUAIOTCS 3HAYCHHS MEPEMEHHBIX, KO-
TOpBIC MBI CYATAEM HE3aBUCUMBIMH, M PETHCTPUPYIOTCS COOTBETCTBYIOIIHE
STHM 3HAYCHHSM BEITUYMHBI 3aBHCUMBIX IICPEMCHHBIX. BBISBHB OmpeerneH-
HYI0 B3aUMOCBS3b (KOPPEISINI0) MEXIY IePBBIMU U BTOPBIMU, HCCIICIOBA-
TENb MBITaCTCS OOOCHOBATH MPHYMHHO-CJICICTBCHHBIC OTHOMICHHS MEXIY
nepeMeHHbIMH. B HaOIr01aTeTFHOM HCCIIEOBAaHUH MBI HUKOTIa HE MOYKEM
OBITH YBEpEHBI, UTO 00CIIETOBAHHBIE HAMH TPYIIBI 00BEKTOB PA3TUIAIOTCS
TOJIBKO TE€M NMPU3HAKOM, KOTOPBIA MBI CYUTAEM HE3aBUCHUMOW MEPEMEHHOU
1 TI0 KOTOPOMY 3TH TpymIibl Ob1tH chopmupoBansl. OcoOeHHO 3TO KacaeTcs
PETPOCIIEKTUBHBIX HAOJIIOJeHNH, KOTJa MBI IMEEM /IO C JTaHHBIMH, ITOITy-
YeHHBIMH B TpounutoM. OCHOBHas MpHYMHA TaKOW CHUTYallMH JIEXKHUT B
HapyuieHnH (yHIAMEHTAIEHOTO MIPUHITUIA BEIOOPOYHOIO METOIA — PABHOM
BEPOSATHOCTH JIFOOOT0 YiICHA TeHepPalbHOW COBOKYITHOCTH IOMACTh B BBI-
0opky. JlpyruMu ciioBamu, NPU MPOBEJCHUN HAONIOICHHUIA BEIOOPKU YaCTO
OBIBAIOT HECTyYaliHBIMHU.
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B oTiimane ot HaOMIONEHMIA, B SKCIIEPUMEHTAX UCCIIEAOBATENh BapbUPY-
€T HE3aBUCUMBIMU NEPEMEHHBIMU U ONpENENsIeT BO3LACHCTBUE ITUX U3ME-
HEHUI Ha 3aBUCUMBbIE IEPEMEHHBIE.

OKCIIEPUMEHT, WIH OIBIT, SBIIETCS TAKUM IPHUEMOM HAyIHOTO HCCIie-
ITOBaHWS, IIPH KOTOPOM HEOOXOIMMBIE SIBIICHHS WIIH TIPOIIECCH BBI3BIBAIOT-
Csl WM W3MEHSIOTCSI MICKYCCTBEHHBIM BO3ICHCTBHEM Ha OOBEKT M3yUCHHUS,
TIOCJIE Yero PEeruCTPUPYIOTCS KaKUe-In00 UX 0COOEHHOCTH, HHTEPECYIOIINE
JKCIIEPUMEHTATOPA.

OIBITHI NPOBOJAT B CTPOT'0 KOHTPOIUPYEMBIX YCIOBUAX. OHU SIBISIOTCS
OCHOBHBIMM IIpUEMAaMM HAYYHOTO HCCJEAOBaHUSA, TaK Kak IO3BOJISIIOT
HauOoJiee TIyOOKO U3ydaTh siBJICHHUs. OMBITHI MOTCHIUAILHO MOTYT CHA0-
JUTh Hac 0oJiee KaueCTBEHHOW MH(pOpMAIMell B CPAaBHEHUU C HAOJFOICHUsI-
MHU. TOIBKO B IKCHEPHMEHTE MOXKHO yOEIHUTENHFHO AO0Ka3aTh MPUYNHHYIO
CBSI3b MEX]Y IEPEMEHHBIMHU.

Knaccugpukauyus onvimos. OnHAM U3 OCHOBHBIX OOBEKTOB HAOIIOZIC-
HUI ¥ OIBITOB B CEIbCKOXO3AUCTBCHHBIX W OMOJOTHMYECKUX HAyKax SBIIS-
torcst pacteHus. C y9eToM BX aBTOTPO(GHOCTH, BO3MOXKHOCTH BBIpAIINBa-
HUS B TIOJIe W Ja00OpaTOpHH, KyIbTHBHPOBAHUS KaK HMHTAKTHBIX PACcTECHUA,
TaK ¥ KyJbTYp UX OPTaHOB, TKaHEH M KJIETOK, C PACTEHUSMHU B HAy4YHBIX
HCCIICOBAHUIX IPOBOST YESTHIPE THIIA OMBITOB: J1a0OPATOPHBINA, BereTa-
LIMOHHBIN, TU3UMETPUUECKUN U mojeBoi. CienyeT UMeTh B BHAY, YTO pas-
JINYUSL MEX]Ly 3TUMU OCHOBHBIMHM THIIAMHU B U3BECTHOM CTENEHU YCJIOBHBI,
1 OHM MOTYT COYETAThCA U JOMOJHATH APYT Apyra B KOHKPETHOM HCCIEI0-
BaHUU.

JlabopaTOpHEIA OMBIT — ATO HCCIIEIOBAHUE, OCYIICCTBIIEMOE B CTPOTO
KOHTPOJHUPYEMBIX YCIOBHAX, IPUYEM B KAUECTBE H3YYaeMBIX OOBEKTOB
MOTYT BBICTYNAaThb HE TOJbKO MHTAKTHBIE PACTEHHUs, HO U UX OTAEJIbHbIE
YacTH, OpraHbl WU AaXKE€ OTHEJbHBIE KIETKH, OPraHeJUIbl 1 MAaKpOMOJIEKY-
JIBI.

Hampumep, MbI MOKE€M BBIIEIUTH XJOPOIUIACTBHI U3 Pa3HbIX 10 YCTOM-
YUBOCTH K JIEHCTBUIO BBICOKUX TEMIIEpPATyp COPTOB MIIEHUIBI U CPABHUTH
MHTEHCUBHOCTh IIPOTEKAaHUs peakuuu XWjia IpU BO3JECHCTBUU Ha BblIE-
JICHHBIC XJIOPOIUIACTHI Pa3HBIX TeMIepaTyp. B mabopaTopHBIX ombITax Ta-
KOTO pojia MBI paboTaeM C OpraHeIaMH PACTCHHUH.

BeretamuoHHBIH ONMBIT — 3TO WCCIEIOBaHHUE, MPHU KOTOPOM OOBEKTOM
WU3y4YEHHUs] BBICTYNAKOT MHTAKTHBIE PACTEHMs, BHIPAIIUBAEMbIE B KOHTPOJIH-
PYEMBIX YCIOBUSAX BEreTallMOHHBIX JIOMUKOB, TEIUIWL, OpaHKepeu, KiInMa-
THUYECKUX KaMep U APYTUX COOPYHKEHUH.

CyIIHOCTh BEreTallMOHHOTO METOJa UCCIEIOBAaHUI COCTOUT B TOM, UTO
pacTeHHsl BBIPAIIMBAIOT B UCKYCCTBEHHOM, HO arpOHOMUYECKH 00OCHOBaH-
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HOH 00CTaHOBKE, PETYIMPYEMOH IKCIIEPUMEHTATOPOM. B ycinoBusx Berera-
IIMOHHOTO OIBITA AEHCTBHE TOTO MIIM MHOTO (paKTOpa U3ydaercs B HanOoiee
«9IUCTOMY BHJE, TIPU MTOCTOSTHCTBE WM OTCYTCTBHH JCHCTBHS APYTHX, HE
n3ydaeMbIX (haKTOpOB.

[Ipu BereTallmOHHOM OTIBITE PACTEHUS BBIPALIMBAIOT B Pa3IMYHBIX BeTe-
TAIMOHHBIX COCYAax B BHJE BOIHBIX, TPABUIHBIX, ICCYAHBIX WJIA MOYBECH-
HBIX KynbTyp. COBepIICHCTBOBaHME TEXHHKH BEreTallMOHHOIO MeToja
MIPUBEJIO K CO3JIaHMIO CJIOKHBIX MHXKCHEPHBIX COOPYKEHHH — (PUTOTPOHOB,
B KJIMMAaTHUYECKUX KamMepax KOTOPBIX MOXKHO KPYTIJIBIif roj paboTaTh ¢ pac-
TCHUAMU, MOACIINUPYSA M1 HUX HIO6I)I€ YCJI0BUA KU3HU.

HnsnMeIpnqecxnﬁ OIIBIT — 3TO HCCJICAJOBAHUEC JUHAMHWKHU IIOYBCHHBIX
IIPOLUECCOB U UX BJIUAHUA HA TC UJIU UHBIC CBOICTBa U OCO6€HHOCTI/I pocTa u
pa3BUTHS PAaCTCHUH B CHENHATBHBIX JH3UMETPAaX, MO3BOJSIOMINX YIHUTHI-
BaTh M KOHTPOJHUPOBATH IMEPEIBIDKEHHE W OajaHC BIATH M MUTATEIBHBIX
BEIIIECTB B €CTCCTBEHHBIX YCIIOBHAX.

B oTnmmdne oT BereTanroHHBIX OMBITOB, JIM3UMETPHUICCKUEC TPOBOIST B
IOJIE TIPH €CTECTBEHHBIX YCIOBHAX OCBEIICHHOCTH, TEMIIEPATyphl U T. M.
TeXHUYECKH JH3UMETPHI TPEACTABISIIOT COOOW PAa3NIMYHOTO pojaa KOH-
CTPYKIMU U3 KHUpInia, 6eTOHa, METaju1a U ApYrux MaTtepuajioB, B KOTOPBIX
MOYBA JUIs BBIPAIIMBAHUS PACTEHUH OTTOPOXKEHA CO BCEX CTOPOH OT OKpY-
JKarouieil nouBsl. MOLHOCTE €105 TOYBBI B IM3UMETPE MOXKET BAPbUPOBATH
0T TIIyOMHBI MaXOTHOTO cjos A0 12 M. B 3aBucumocTH ot cmoco6a HamoJ-
HEHUs MOYBOM pa3anvaroT JU3UMETPHI C MMOYBOIl €CTECTBEHHOI'O CTpOCHUA
U JIM3WMETPHI C HACBIITHOW 1MOYBO. OCHOBHBIM 000pPYIOBaHUEM JIM3UMETPA
SIBIIIFOTCS.  TIPHUCHIOCOOJICHUS, MO3BOJISIIOIIUEC W3ydYaTh W KOHTPOJIHPOBATH
MIpOCaYMBaHKE BOJBI U PACTBOPCHHBIX B HEH BEIIECTB.

JInsumeTpuyecKe OMBITHI UCIOIB3YIOT AJIS U3yUEHHs TAKMX BOIPOCOB,
KaK BOJHBIA OaJaHC TOJ Pa3IMYHBIMH KyJIbTYypaMU, BRIMBIBAHUC U TIepe-
MEIIEHNE MUTATENIbHBIX BEIIECTB ITOYBBI aTMOC(HEPHBIMH OCaIKaMH, OTpe-
JIJIEHUE TPAaHCIHPAIMOHHBIX KO3((PUIIMEHTOB pacTeHUil B €CTECTBEHHBIX
YCIIOBHSIX M TOMY Nofo0HbIe. CieayeT UMeTh B BUAY, YTO TIOJHOE OTAETIe-
HHE TIOYBHI B JIM3UMETPE OT HIDKEIEKAIIUX CIOEB CO3JAaeT IUIA pacTCHUHN
WHBIE BOJHBIC, a’pAIliOHHBIC M IHUTATEIBHBIE PEKUMBI, YeM B OOBITHBIX
TIOJIEBBIX YCIIOBHSIX.

Takum 00pa3oM, TU3UMETPHYECKUE OTBITH 3aHUMAIOT MMPOMEXKYTOTHOE
MOJIOKEHHUE MEXKAY BET€TALlMOHHBIMU U MOJIEBBIMU 3KCIIEPUMEHTAMHU.

Jist pa3paboOTKH MPaKTUYECKUX PEKOMEHAIMH MPOU3BOJICTBY Ha OCHO-
BE PE3yJIbTaTOB J1a0OPaTOPHBIX, BETETAIIOHHBIX U JIN3UMETPUYECKHUX OIIbI-
TOB, a TakXke JuIsl pa3paboTku Hanbojee 0OOCHOBAHHBIX TEOPETHYECKUX
MojieNnell U3ydaeMbIX SBICHUH, CBA3aHHBIX C POCTOM M Pa3BUTHEM pacTe-

60



HHUH B €CTECTBEHHBIX YCIOBHAX, TAKHE PE3YJIbTATHI JOJKHBI OBITH MPOBEPE-
HBI B YCIIOBUSIX ITOJIEBOTO OTIBITA.

[loneBoil cenbCKOXO3AWCTBEHHBIM ONBIT — 3TO MCCIEAOBAaHUE, OCY-
IIECTBISIEMOE B €CTECTBEHHBIX, OJM3KUX K MPOM3BOJACTBEHHBIM, YCIOBHUIX
OJIS Ha CTIELUATIBHO BBIJEICHHOM YJacTKe.

OCHOBHOM 3a/1a4€i ITOJIEBOTO OITBITA SBIICTCS YCTAHOBIICHUE Pa3IHIUil
MEXJy BapHaHTaMH OIbITa JJs1 KAUeCTBEHHOM M KONMYECTBEHHON OLIEHKU
JIeWCTBHS pa3HbIX (haKTOPOB HA TE MJIM MHBIE CBOMCTBA PACTEHHH, U, MPEXK-
JIe BCEro, Ha UX ypoxkKail U ero KauecTso.

IloneBbie OMBITHI MOT'YyT COYE€TAThCA C BETr€TallUOHHBIMU, YTO 06pa3yeT
TaK Ha3blBAEMbII BEr€TALIMOHHO-I10JIEBOM ONBIT. IIpy 3TOM pacTeHus Moryt
OIIPEACICHHOC BPEMs BbIPpAIIMBATLCA B KOHTPOJHPYCMBIX YCIIOBUAX, a 3a-
TEM TIEPEeCcaKMBAThCS B I0JIE, TNOO OHH BHIPAIIMBAIOTCS B IIOJIE€ B IIMJINH-
JIPUYECKUX MM KBaJpaTHBIX cocyaax Oe3 mHa. Kpome Toro, B HacTosee
BpEMsI CyIIECTBYIOT CTallMOHApPHBIE U MEPEABMKHBIC KIIMMATHUECKHAE BETe-
TaIlMOHHBIC KaMepbl, W TEPEIBIKHBIC BETETAI[MOHHBIC JTOMHKH, KOTOpPHIC
TIO3BOJISIIOT Ha OMPE/ICIIEHHOE BPEMs CO3J1aBaTh JUIsl PACTEHHH KOHTPOJIHPY-
eMble KJIMMaTHYEeCKHEe YCIOBHMA HAa Pa3HBIX JTallaX BereTanuu. JTO JaeT
BO3MOXHOCTb 3KCIHEPUMCHTATOPY OUCHUTH BJIMAHUEC KaXXKAOr'0 KIUMATHYC-
ckoro ¢akropa Ha (GOPMUPOBAHUE ypPOXKasi, YTO HEBO3ZMOXHO B €CTECTBEH-
HbIX YCJIOBUAX.

IloneBbie OMBITHI MOryT OBITh MMPOBEACHBI HAa CIICIIMAJIBHO BBIJACIICHHBIX
JUTSI OTOW TIeNIM CTallMOHAPHBIX yJYacTKaX, TU00 €KEroJHO Ha HOBBIX y4acT-
Kax, 0OBIYHO Ha ITOJISIX IPON3BOJICTBEHHOTO HA3HAYCHHS.

Knaccugpukayusa noneewvix onvimos. Vicxons u3 3anad, JUIUTEIEHOCTH
MIPOBEJICHUS, YHCIIA U3YYaeMbIX ()aKTOPOB M JIPYTMX OCOOEHHOCTEH, IoJe-
BbI€ OIBITHI MOTYT OBITh KJIACCH(HUINPOBAHBI pa3IMuHbIMU criocobamu. 1o
oO01eil HanpaBIEHHOCTH HCCIIEIOBaHUH, ITOJIEBBIE OIBITHI JEISITCS Ha JIBE
OO0JIbILINE TPYIIIIBL:

1) arpoTexXHHUYECKHE;

2) OMBITHI IO COPTOUCTIBITAHUIO.

ATpOTEXHHNYECKHE ONBITHI IPEIHA3HAUEHBI U OLIEHKH ACHCTBUS pa3-
JMYHBIX (aKTOPOB, U, MPEXKIE BCETO, MPUEMOB BO3ACIBIBAHUS U UX COYETa-
HUH, HAa T€ WIN WHbIE OCOOCHHOCTH pacTeHui. Hampumep, Ha mopaxen-
HOCTB 3a00JIEBaHMAMH, a TaK)Ke Ha ypoxkall 1 ero kadectBo. K aroif rpyme
OTHOCSITCS TIOJIEBBIE OMBITHI M0 M3YYEHUIO BIUSHUSA Ha ypokail pacTeHuit
NPEALIECTBEHHUKOB, yI00pEHHH, ClIOCOO0B OOPHOBI ¢ BPEAHBIMH OpPTaHH3-
MaMH, clloco00B 00pabOTKH MTOYBHI H T. .

B ombITax 1Mo COPTOMCHBITAHUIO MPU OJMHAKOBBIX YCJIOBHSX OIICHUBA-
I0TCS TEHETHUECKH Pa3IMYHbIE COpTa U TMOPHUIBI paCTeHUH, HA OCHOBAaHHU
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4ero HanOoJjee IEeHHBIe TI0 XO3IHCTBEHHBIM MPU3HAKaM 00pa3Ilbl peKOMEH-
JYIOTCS 1151 pallOHMPOBAHUs B TOM WJIM MHOU 30HE.

Mexay ykazaHHBIMH TPYIIIAMH TTOJIEBBIX OITBITOB HET PE3KOH TPaHUIIH,
TaK KaK B OTIBITaX IO arpOTEXHHUKE YACTO BKIIFOUAIOTCS HECKOIBKO COPTOB, &
COPTOWCHBITATEBHBIE OTBITH MPOBOIAT HA Pa3HBIX arpOTEXHHYECKUX (o-
Hax.

B 3aBHCHMOCTH OT KOJIMYECTBA U3y4aeMbIX (DAKTOPOB IOJICBBIC OIBITHI
MOJIPA3MENIAIOT HA OAHOGAKTOPHBIC U MHOTO(akTopHbIe. OMHO(DAKTOPHBIM
SIBIIICTCS. OTIBIT, B KOTOPOM M3y4YaeTCs BIUSHHUE HA KAKOW-THO0 IMoKa3aTeb,
HANpUMeEp, HA MOPAKEHHOCTh pacTEHH 3a00JICBAHHEM MU UX YpOXKaii,
KOJIMYECTBEHHOTO (DakTOpa B HECKOJBKUX Trpajanusx (1036l yI0OpEHUIA,
MECTHUIIUIOB, TIOJMBA M T. JI.), WIA CPaBHHUBACTCS JCHCTBHE Ha COOTBET-
CTBYIOIIMIA TOKAa3aTeNb psga KauyeCTBEHHBIX OJHOTHITHBIX (aKTOpOB (pas-
HBIC COPTA, IPEANICCTBEHHUKH, CIIOCOOBI 00OpaOOTKH MOYBHI H T. 11.).

OnBITE, B KOTOPBIX OJHOBPEMEHHO H3y4YaeTcs JCHCTBHE HECKOIBKUX
(akTOpOB, HA3BIBAIOTCA MHOTO(AaKTOPHBIMH. [IpUMepoM Takoro OITbITa
MOJKET OBITh N3yUCHHE BIUSHUC HAa MOPAKEHHOCTh CEIIBCKOXO3SMMCTBEHHON
KYJIBTYpHI 3a00JIeBAaHIEM COPTOBBIX OCOOCHHOCTEH M pa3HBIX ()YHTHIIHIOB.
IIpu 3TOM B OJHOM OIBITE Pa3HBIMU Mpenaparamu (oauH dakTop) obpada-
THIBAIOT Pa3JIMYHbIE COPTA PaCTEHUI (BTOPOH M3ydaeMblid (HakTop).

OnBITE HA3LIBAIOT €AUHUYHBIMH, €CJIM MX 3aKIaJbIBAIOT B OTIACIbHBIX
MyHKTaX, HE3aBUCHMO JPYT OT APYra, M0 Pa3IHYaroIIAMC CXCMaM.

Eciu ke MoJieBBIC OMBITHI MPOBOIST OJAHOBPEMEHHO IO OJWHAKOBBIM
cXeMaM ¥ COTJIIACOBAaHHBIM METOJMKAM B Pa3IMYHBIX TOYBCHHO-KIIMMATHIC-
CKHX YCJIOBHSX B MacIITabax ONMpeelICHHOM 30HBI I BCEH CTPaHBI, TO MX
HA3bIBAIOT MACCOBBIMH, WJIM MHOTHA reorpaduueckumu. [IpuMepom Takmx
OTIBITOB SIBJISIETCSI COPTOMCIIBITAHUE CEIbCKOXO3SHCTBEHHBIX KYJIBTYP, KO-
TOpOE MPOBOIUT ['OCKOMHUCCHS ITO COPTOUCTIBITAHUIO.

[To AMUTENHHOCTH MPOBEICHHS TOJCBEIC ONBITHI PAa3JICISIIOT Ha KPaTKoO-
CpOYHBIC, MHOTOJIETHHUE U JJINTENbHBIE.

K KpaTKOCpOYHBIM OTHOCSAT OIBITH MPOJOJDKUTEIHHOCTRIO OT 3 110
10 netr. OHU MOTYT OBITh HECTAI[HOHAPHBIMHU M CTAllMOHApHBIMU. HecTamu-
OHApPHBIC OTBITHI 3aKJIAJBIBAIOTCS €KETOAHO MO0 HEM3MEHHOW CXeMe C OJI-
HUM H TeM K€ 00BEKTOM Ha HOBBIX Y4acTKax W OOBIYHO ayATcsa 3—4 rofa.
OTOT MepHoJ CUNTACTCS MHUHHMAJIBHO TOCTATOYHBIM IS y4eTa BIIHSHUS
Pa3HBIX TNOTOJHBIX YCIOBHIA Ha KaKOW-THO0 mpu3Hak. CTallMOHAPHEIC OTIbI-
ThI 3aKJIA/IBIBAIOT HA CTAIlMOHAPHBIX y4acTKaxX, U JUIATCSA OHU OOBIYHO OT 4
no 10 nert.

K MHOTONEeTHHM OTHOCSAT CTAllHOHAPHBIC TMOJEBBIC OMBITHI MPOIOJIKHU-
TeIbHOCTRIO OT 10 10 50 ner, k gnuTeapHeIM — Oosiee 50 neT. MHOroJIeTHHE
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U JUTATENBHBIE OMBITHI HE3aMEHUMBI NPH W3YYEHUH MEIJICHHO MPOTEKAro-
IIMX TPOIIECCOB, HAIPHMEp, IPH HAKOIIJICHWH TyMyca B TIo4Be. B kadecTBe
MIPUMEPOB UTHTENBHBIX OIBITOB MOXXHO IIPUBECTH BCEMHPHO H3BECTHBIC
onbITel PoTaMCTECKOM ONBITHOM CTaHLUMU B AHIIIMM ¢ MOHOKYJIbTYPAMH
MIIICHUIIBI, SYMEHS W MHOTOJICTHHX TpaB, 3aJOXeHHble Mexnay 1843 u
1855 rr. C 1876 r. m3ydaeTcst IpOAYKTHBHOCTD KYKYPY3bl B MOHOKYIIBTYpPE
U npu 2—3-NOJBHBIX CEBOOOOPOTaX B OmbITe VITHHONCKOTO YHUBEPCUTETA
B CIIIA.

Ocoboe MecTo Cpeji pa3HOrO POJia MOJICBBIX OMBITOB 3aHHMMACT MIPOU3-
BOJICTBEHHBIH CEJbCKOXO35MCTBEHHBIM OIBIT, KOTOPBII MPEACTaBISAET CO-
00ii Hay4YHO 0OOCHOBAHHOE HCCJICIOBAHUE HEMOCPEACTBEHHO B MPOU3BOJI-
CTBCHHBLIX YCJIOBHAX W HAIIPABJICH Ha PEHICHUEC KOHKPETHBLIX 3a/la4 COBEP-
IICHCTBOBAHUS CEIbCKOXO3IMCTBCHHBIX TEXHOIOTHH.

Tpebosanusn k nonesomy onetmy. HezaBucumo oT ymcia (aKTOPOB,
JUTHTENEHOCTHU TIPOBEICHUS U T. 1., IEHHOCTH IIOJICBOTO OIBITA 3aBUCHT OT
COOFONIEHNSI OTIpeIeNICHHBIX METOIUYeCKuX TpeboBanuii. Baxxaedmmmu n3
HUX SBJISIOTCS:

* BOCIIPOHM3BOJUMOCTE;

¢* TUIIHMYHOCTD,

* cOOJTIO/IEHNE TIPUHITUTIA €IMHCTBEHHOTO Pa3INYKS;

¢ IIPOBCACHUC OIIbITa HAa CIICIUAJIBHO BBIACICHHOM YYaCTKE,

* JIOCTOBEPHOCTD, IO CYIIIECTBY.

Baxmneiinee TpeboBaHne, KOTOPOMY JTOJDKEH OTBEYATH OIIBIT, — 3TO €ro
BOCTIPOM3BOANMOCTE. KaX bl CIICIIHAIICT, BOCIIPOU3BEIS YCIOBUS U Me-
TOJIMKU TPOBEACHUS IKCIEPHUMEHTA C TEM XK€ OOBEKTOM, YTO U €ro mpe-
IIECTBEHHHK, JOJDKCH IMOJNyYUTh COBIAJAIOIIKE, IO KpaifHeH mepe, Kade-
CTBEHHO, pe3yJbTaThl. HeBOCIPOU3BOAUMOCTD CTaBUT I0J COMHEHHE JIIO-
OBbIe BBIBOJIBI, CIICITAHHBIC HA OCHOBE MTOTOOHBIX SKCIICPUMEHTOB.

[Toag TUNWYHOCTBIO, WM PENpPE3ECHTATUBHOCTHIO, MOJIEBOTO OMbITA IO-
HHUMAOT  COOTBETCTBHE  YyCJIOBHH  €ro  TPOBEACHHA  IOYBCHHO-
KIMMAaTHIeCKUM M arpoTeXHHYECKHM YCIOBHUSAM paiioHa WIM 30HBI, T7IE
IUTAHAPYETCS BHEIPEHHE pPe3ybTaToB JAHHOTO OIbITa. JIF000H MoJeBoi
OTIBIT JIOJDKEH OTBEYaTh TPEOOBAHMIO MOYBEHHO-KIMMATHICCKON THITUIHO-
cti. COBEpIICHHO OYEBHIHO, YTO HET CMBICIA HM3Yy4aTh, HANpHMEp, BO3-
MOYXHOCTH OOpbOBI ¢ KOPHEBHIMH HH(EKIUIMHU B TOJIEBOM OTIBITE, 3aJI0-
JKCHHBIM Ha TIECYAHBIX MOYBAX, €CIHM PE3yJbTAaThl PAOOTHI MPEINOIaracTcs
WCIONIb30BaTh Ha TJIMHUCTBIX YepHo3eMax. UTo KacaeTcsi COOTBETCTBUSA
OMBITa arPOTEXHUYCCKUM IPOU3BOICTBEHHBIM YCIOBHSM, TO 3TO TpeOOBa-
HUE TPUIOKUMO B OCHOBHOM K ITPOU3BOJICTBEHHBIM TMOJIEBBIM OIBITAM.
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B nonsTHE «TUIMYHOCTH) MOJIEBOTO OIBITA BXOAUT TaKke TpeOOBaHHE
0 TIPOBEICHUU HCCIEAOBAHMI C TUIMWYHBIMHU ATl JaHHOW 30HBI KYyJNbTypa-
MH, C HCIIOJb30BAaHWEM PailOHMPOBAHHBIX WM MEPCIEKTUBHBIX COPTOB.
Ecnu mpoBoAATCsl arpOTEXHUYECKHE OMBITHI, B KOTOPBIX MCHONB3YIOT KO-
JIOTHYECKH HE MPHUCTIOCOOJICHHBIE K IaHHOM 30HE KYJIBTYPHI M COPTa, TO
0OBIYHO pe3yNbTaTHl MOJO0OHON pabOTHl HE UMEIOT HUKAKOHW IIEHHOCTH, II0-
CKOJIbKY pailOHMpOBaHHBIE KYJIBTYPhl M COpTa MOTI'YT COBEPLICHHO HHaue
pearupoBaTh Ha W3y4daeMmble IpueMbl. [0 3Toil mpuunMHe Henmb3sl pacipo-
CTpaHATb BBIBOABI HOI[O6HI)IX OIIBITOB Ha OGbl‘lele MPpOU3BOACTBCHHBLIC
ycnoBus. B 3Toif ke cBA3M HeOMyCTHMO, HAIPUMeEp, U3ydaTh 3a0o0sieBaHUE,
BCTpEUArOMICCCAd Ha OBOUIHLIX KYJIbTYpax B TCIUIUIIE, HA COpPTax OTKPBITOI'O
IpyHTa, U HA000POT.

K TtunmyHOCTH OTHOCHTCSA TakXke TpeOOBaHWE NPOBEICHHS IIOJICBOTO
OTIBITa IPH 00IIEM BBEICOKOM YPOBHE arpOTEXHHKH M C CEMEHAMH PacTEHUH
BBICOKOTO KJacca. B MpOTHBHOM cilydae MOJEBbIC ONBITHI HE MMEIOT MPaK-
THYECKH HHUKaKod meHHocTH. Hampumep, OmBIT ¢ yIOOOpeHMSAMH Ha
HEOKYJIbTYPEHHON IOYBE MOXKET IPOM3BOJUTH OOJBIIOE BIIEYATICHHE, HO
OH He OyZeT COOTBETCTBOBATH MPAKTHYECKUM YCJIOBHSM OOBIYHBIX CTapo-
MaxoTHBIX MoYB. [10706HEIM ke 00pa30M MOXKHO JOOUTHCS BIICUATISIOUINX
pe3yIBTATOB 1O MPEAIOCEBHONH 00pabOTKE CEMsH, €CJIM HCIOJIb30BaTh Ce-
MEHa C HU3KOH BCXOKECTBIO.

CoOutofieHue MPUHIKNA E€AMHCTBEHHOTO Pa3iiMyKsi O3HAa4aeT, YTO BCe
MPOYHE YCJIOBHS, KPOME M3y4aeMoro (h)akTopa, JOJKHBI ObITh OJJMHAKOBBI.
WHade 3TOT NPUHIUII MOKHO Ha3BaTh MPUHIMIIOM PAaBEHCTBA COIYTCTBY-
IOIINX OIBITY YCJIOBMH. DTO HENpeMEHHOE TpeOOBaHWE NpPU NPOBEICHUU
J000T0 HAYYHOT'O HKCIIEPUMEHTA, KOTOPOE JIOJKHO CTPOTO COOJI0IaThCS B
omnbITHOHM padore. Hanpumep, ecnu B onbiTe U3y4aeTcs BiIUsHUE 1036 QyH-
THIMJa Ha TIOPaXEHHOCTh DPAacTeHWH 3a00JeBaHMEM, TO E€IMHCTBEHHBIM
pasMuueM MEeXIy BapHaHTAaMH ONbITAa JIOJDKHBI OBITH MMEHHO N103bI. Bce
OCTalIbHBIC yCIIOBHS (II0YBA, COPTA, NPEAIICCTBEHHUKH, YIOOPSHUS U T. 1.)
BO BCEX BAPHAHTaX JOJIKHBI OBITh OJJMHAKOBBIMH.

Ha mpakTuke, ogHaKo, PH 3aKIafKe MOJEBBIX ONBITOB JAJEKO HE BCE-
IJla yAaeTcsl COOMI0aTh MOHOE PaBEHCTBO BCEX YCIOBHI, KpOME HM3ydae-
Mmoro. Hanpumep, MOTyT CKa3bIBaThCSI OCOOEHHOCTH MHKpOpEnbeda OmbIT-
HOTO y4YacTKa, Pa3iIWdHs B COCTABE MOYBBI B PA3IMYHBIX MECTaX OIBITHOTO
y4acTka U T. I1. DTH MpoOIeMBbl PEHIaloTCs ITyTeM HCIOIb30BaHUS HECKOIIb-
KX THOBTOPHOCTEH Ka)kKAOTO BapHUaHTa OINbITAa M UX Pa3MELICHUS Ha OIbIT-
HOM y4YacTKe CIIEHHaTbHBIMH METOJaMH, HAaIpHUMEpP, METOJOM IOJHOCTBIO
PEHIOMH3HUPOBAHHBIX OJIOKOB.
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HecmoTps Ha TO, 9YTO MPUHIMIT €TMHCTBEHHOT'O Pa3INYUs — HEIIPEMEH-
HOE YCIIOBHE JIF000TO HAYYHOTO HKCIIEPIMEHTA, €ro He ceIyeT HOHUMATh B
abcomoTHOM cMBIcie. HammpumMep, ecii cpaBHHBAIOTCS ABA COPTA MITEHUIIBI
[0 YCTOWYMBOCTH K KaKOMY-IHOO 3a00JIeBaHHIO, M OAWH M3 HUX IO CBOMM
OMOIIOTHYECKUM 0COOSHHOCTSIM ISl ONITUMATIFHOTO Pa3BUTHS TpeOyeT HHOH
TYCTOTHI ITOCEBA, YeM BTOPOH COPT, TO OBLIO OB HEpa3yMHO BBICEBATh HMX
OJIMHAKOBOI HOPMOM, TaK Kak IPH 3TOM OJWH W3 COPTOB OKa3zajcs Obl B
3aBEJJOMO HEBBITOAHBIX YCIOBHUSAX. TOUHO TaK e, IPU UCHBITAHUU Pa3HBIX
COpTOB, yOOpKa ypo)Kas BXOJHUT B HW3y4acMbId KOMIUICKC, a HE SIBISCTCS
COITYyTCTBYIOILIMM YCJIOBUEM, KOTOPOE CIIEAYET BhIpaBHHBaTh. Bpems yoop-
KM ypOXKasi CBSI3aHO C JUIMHOW BEreTallMOHHOIO MEePHOAa KOHKPETHOTO COp-
Ta, ¥ ObUIO Obl HEMPAaBWJIBHBIM BCE COPTa yOHpaTh OJHOBPEMEHHO, €CIH
JUTUTENFHOCTh UX BETCTAllMM PAa3HUTCA. B MOJOOHBIX CIydasx MpUHITHIL
€IMHO00pa3ns Hy)KHO MIOHMMAaTh TBOPUECKH, UCXOS U3 IEJIeCO00pa3HOCTH
U ONTHUMAaJIbHOCTH.

TpeboBaHue IPOBEACHNS MOJIEBOTO OIBITA HA CICIHAANBEHO BBIICICHHOM
YYacTKe ¢ XOPOIIO W3BECTHOW XO3SIMCTBEHHOH HCTOpHEH sBIseTCS 00s3a-
TENBHBIM IS JTI00O0TO MOJIEBOTO OmbITa. OIBITH, MPOBEICHHBIC HE Ha CIIe-
I[HAJIFHO BBIJICJICHHOM U IOATOTOBICHHOM ydYacTKe (Ha MyCTBIPSX, Jadax),
HE UMEIOT HUKAKOW HaYy4YHO! MM IPAKTHYECKOH LIEHHOCTHU, HE3aBUCUMO OT
3ama4d ucciaenoBaHui. PakTHYECKH 3TO TpeOOBAHUE SABISIETCS JOTHIECKUM
CJICACTBUEM MPHUHIUIIA €AUHCTBEHHOI'O Pa3JINYUs. Henw3s Ha3zBaTh mojie-
BBIM OITBITOM Kakue ObI TO HU OBLIO HCCJIEAOBaHNA COPTOB MJIM arpOTCXHU-
KH, €CITH OHH TIPOBOJISATCS HA CITYYaHBIX YIaCTKaX.

[Mom MOCTOBEpHOCTHIO OMBITA, IO CYMICCTBY, MOHUMAIOT JIOTHYCCKH
NPaBWJIBHO MOCTPOEHHYIO CXeMy M METOJMKY IIPOBEJICHUS OIBITOB, COOT-
BETCTBHE MX ITOCTaBJICHHBIM IIEpeJ NCCIIeI0BATEeM 3aadaM, paBUIbHBINA
BBIOOp 00bekTa M ycnoBuil. ONBITE, HEAOCTOBEPHBIE, 110 CYIIECTBY, 4acTO
MOTYT HNPUBOAMTH K HEBEPHBIM BbIBOjIaM. K HEZOCTOBEPHOCTH OIBITA, IO
CYIIECTBY, MOKET MPHUBECTH MCIIONb30BaHHE HEKAYECTBEHHBIX MATEPHAIOB
(peakTHBOB), 00OPYIOBAHMS W HETTOBEPEHHBIX U3MEPHUTEILHBIX IPHOOPOB

[Ipuctynass kK penIeHHIO TOW WJIM WHOW TPOOJIEMBI, MCCIIEIO0BATEb,
MIPeX/Ie BCETO, INIAHUPYET T0JIeBOH onbIT. [loa mmannpoBaHNEM MOHUMAIOT
oTIpesieNieHne Lenel, 3a1ad 1 00BeKTOB MCCIEIOBAHNH, Pa3pabOTKy CXEMBI
9KCIEPUMEHTA, BEIOOP ONTUMAIIBHON CTPYKTYPHI ITOJIEBOTO OMBITA M y4acT-
Ka aJsl ero nposeaeHus. [lnaHnpoBaHue — BaKHEHIINHA JIEMEHT Hay4YHBIX
UCCJIEeJOBaHNH, TPEICTABISIIONINI CO00H psa MociaeqoBaTeIbHBIX 3TaloB
pabotsl. OmubOKH, AOMyLNICHHBIE P TUIAHUPOBAHHH, HEJIb3s UCIIPABUTH B
JlabHEHIIeM HU TIIATENIbHBIM MPOBEJICHHEM CaMOil ONBITHOW padoTHI, HU
MOCJIEAYIONIEH CTATUCTHYECKOH 00pabOTKOI.
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B nanboiee obmiem Bue, CTPYKTYpPY TUTAHUPOBAHHS MOXHO Pa3OUTh HA
JIBa JTata.

[lepBeIit 3Tam BKIIOYAET B ce0s TaKKe ITyHKTHI:

* BBIOOp TEMBI;

* OTIpe/IeTICHNE aKTYaIbHOCTH MCCIIeIOBaHNUH;

* (hopMynupOBKY LeNel U 33129 UCCIICIOBAHMI;

* BEIOOp 00BEKTA WIIM OOBEKTOB MCCIICIOBAHUIA;

* cOOp M KPUTHYECKUH aHAIN3 UMEIOLIEeNCs] HHPOPMAIMU OTHOCUTEIBHO
uccieyemMoit mpooiemsl;

* NOCTPOCHUE U BLIABUIKCHUEC pa60q1/1x THUIIOTE3 (TeOpeTl/I‘{eCKI/IX MOJ€e-
nen).

VYcnemnoe MpOBEACHUE OIlbITa BO MHOI'OM 3aBUCUT OT BI)I60pa TEMbI
uccnepoBanuid. [Ipu 3TOM ciemyer MpeacTaBiATh YPOBEHb pa3pabOTaHHO-
CTH pa3jM4YHBIX BOMPOCOB B 00JAacTH (DUTOMATONOTHUH, WX MEPCHCKTHB-
HOCTB, 3aIIPOCHI TEOPHH U MPAKTHKH. [Ipu BEIOOpE TEMEI ClIeyeT pyKOBO-
CTBOBATHCS TAKUMH KPUTEPUAMH KaK aKTyaJbHOCTh, HOBH3HA, TICPCIICKTHB-
HOCTh. [Ipobnema, Ui perreHus: KOTOPOH MPOBOAUTCS HAYYHOE HCCIENO-
BaHUE, TOJDKHA OBITH SICHO M OJHO3HAYHO OTpesereHa. Eciu oHa He MOXKeT
OBITH CPOPMYIIMPOBAHA, TO OHA HE MOXKET OBbITh M PEIlIeHa.

VscHuB npoOliieMy, ClielyeT MOCTaBUTh 3aJadyH, OTBETHl Ha KOTOpBIE
MPUBCAYT HAC K €€ PCUICHUIO. OTBETHI HA HUX U JaroT DKCIICPUMEHTHI, KaX-
JIbIA U3 KOTOPBIX JOJDKEH UMETh YETKO C(HOPMYIHPOBAHHYIO IeNb. Takoi
LIEJIBI0 MOTYT OBITh THIIOTE3bI, MOJICKAIINE IPOBEpKe, MIIH AP HEKTHI, OA-
JIeKAIIHEe OICHKe. Bompeku 3ToMy, el U 3a1a4d UCCIICIOBAaHUN JTOBOJIb-
HO 49acTo (OPMYITHPYIOTCS B OOIIEM BHJEC, YTO 3aTPYAHSACT MX BBITOIHCHHE
B IpeJieNiaX OJTHOTO OIBITAa HITH UCCICIOBAHMUS.

ITpu BbIOOpE 00BEKTa MCCIIENOBaHMH CIIEAYEeT UCXOAUTH U3 MOCTaBIICH-
HBIX LeJIel W 3a7ad, XO3IHCTBEHHOTO M HAYYHOTO 3HAUCHMS Pa3IMYHBIX
00BEKTOB, IMJIAHUPYEMBIX METO/IHK U 3/]paBOTO CMBICTIA.

W3ydenne HaydHOH IUTEpaTyphl SBISETCS BaXXKHBIM STAalloM paboTHI,
MTO3BOJIIIOIINM M30eKaTh HEHY)KHOTO JyOIMPOBAaHUS M HE TPAaTHTh BpeMs
Ha «OTKPBITHE OTKPHITOro». COOCTBEHHO TOBOPS, (OPMYITHUPOBKA TEMBI,
eseit ¥ 3a1a4 MCCIeI0OBaHNs HEBO3MOXKHEI 0€3 3HAHUS UMEIOIINXCS B JaH-
HOW 00JacTM HAyYHBIX NaHHBIX. VcciemoBarenb MOIDKEH XOPOIIO 3HATH,
YTO B JaHHOW 00JAacTH HAyKH SBISIETCS M3YYCHHBIM, YTO OCTACTCS HEU3Y-
YEHHBIM, W SICHO NPEJICTABIATh, I0YEMY 3TO HEM3YYEHHOE BaKHO M3YUMTh.
Tosapko uMest 3T 3HAHUS, MOXHO 4ETKO C(OPMYJIHPOBAThH NpodiemMy, Ui
peleHust KOTOpoi OyayT mpoBeaeHbl dKcIiepuMeHThl. Kpome Toro, mccre-
JIOBaTeb HUKOT/IA HE JIeNIaeT BBIBOJIBI TOJIBKO Ha OCHOBaHMH CBOETO JKCIIe-
pPHMEHTa, JIaXKe €CITM 3TOT AKCIEPUMEHT U OBbLI MPOBEAEH HECKOIBKO pas.
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B pacuer Bcerma npuHHMMaercst HWHGOpPMALUs, NPHUBEACHHAS B HAyYHBIX
myOnuKanusx Apyrux crenuanuctoB. KoneuHo, ecim paborta BemeTcs B
COBEpPIICHHO HOBOM HANpPAaBIICHWH, B KOTOPOM HET HUKaKOW MH(OPMAIHH,
TO OCHOBOM ISl BEIBOZOB HMCCIIEAOBATENS OyIyT TOJIBKO €ro COOCTBEHHBIE
JTaHHBIE.

3HaHWEe HAYYHOH JIUTEPATYPbl HEOOXOJUMO TaK)XKe AJIS BHIABMKEHHA pa-
0oueil TUIIOTE3bl, TO €CTh HAYYHOTO MPEIOJIOKEHUSI O PA3BUTHUH SIBICHHH,
Ha KOTOPOM OCHOBBIBAETCSl OOBSCHEHUE 0)KUAAEMBIX B IFITAHUPYEMOM OIIBI-
Te pe3ysbTaroB. Pabodast rumoresa, BbABUTaeMas 10 MPOBEACHHS JKCIie-
pUMeHTa (alpUOPHO), SBIAETCS BAXKHEHUIIMM METOAOJIOTHYECKUM HHCTPY-
MEHTOM OpraHM3alluM Hay4HbIX HccienoBaHHid. OHa CIY>XUT OTHPaBHBIM
IIyHKTOM JUIS COCTaBJIGHUS CXEMbI OIbITa. MOXHO CKa3aTh TaK, 4TO caM
OIIBIT TIPOBOJMTCS IJIsi MPOBEPKH padoueil rumortessl. Ecmu pesynbTaTs
9KCTIEPUMEHTa HE MPOTHBOPEYAT BBIABHHYTOW T'MIIOTE3€, TO OHA YIiIyOys-
eTcs W pa3BUBaeTCs fanee. Ecam e pe3ysbTaThl SKCIIEPUMEHTa MPOTHBO-
pedar pabouel TUIOTE3e, TO OHA BHIOM3MEHSCTCS C YYETOM HOBBIX JaH-
HBIX.

Bropoii 3Tan miaHMpoBaHUS OMbITA PEyCMaTpPUBaCT pa3paboTKy Hpo-
rpammsbl uccienoBanuii. Hanbonee Ba)KHBIMM MOMEHTaMHM 3TOTO 3Tama sB-
JISFOTCSL:

* OTIpe/IeTICHNE Pa3/IesIOB UCCIIE0BATEILCKON PadoTHI;

* OTIpe/IeTICHHE MECTa M CPOKOB X BBHITIOIHEHHUS,

* COCTaBJICHHE CXEMBI IPOBEJICHUS OTIBITOB 110 KAKIOMY Pa3ieiy;

* COCTaBJICHHE KaJICHIAPHOTO IUIaHa pabOT MO MOATOTOBKE W IpOBEe-
HHIO TI0JIEBOTO OIIBITA, YXOIy 338 PACTCHHUSIMH;

* COCTaBJICHHUE IIIaHa ()EHOJIOIMYECKUX HaOJIOJCHUH 32 pa3BUTHEM pac-
TEHHMs1, BO30yauTeNneil O0JIE3HHU U T. 1. ¢ KOHKPETHBIM YKa3aHHEM CPOKOB H
YaCTOTHI TPOBEJICHUS YIETOB M HAOJIIOAEHUH.

2.1.1. 3akaaaKa moJjieBoro onbITa

[Tocne mmaHUPOBAHMUS IMOJIEBOTO OIBITA, CIIEIUAIUCT HMEPEXOAUT K €ro
HETIOCPEICTBEHHOMY OCyIIecTBiIeHuI0. [Ipexe Bcero, JOMKHBI OBITH TPO-
BEZICHBI BHIOOp M MOATOTOBKA 3€MENBFHOTO YYacTKa. 3eMENbHBIH YJacToK,
OTBOAWMMBIN TIOJ OITBIT, JOJDKEH OTBEYATh MPUHIUITY THIIMYHOCTH TI0 OTHO-
HIEHUIO K MOYBEHHO-KJIMMAaTUYECKUM YCJIOBHUSIM TOH 30HBI, B KOTOPOW
MPE/IIOIaraeTcsl UCIOIb30BaTh PEe3yJbTaThl ONbITa. BTOpoe TpebGoBaHue K
MOYBEHHOMY YYacTKYy — 3TO OJHOPOJHOCTh IMMOYBEHHOTO MOKpPOBa, odecre-
YHBAOIIAs TOCTATOYHYI0 TOYHOCTH OMNBITA. DTO TPEOOBAHHE HENb3s pac-
CMaTpUBaTh Kak aOCOJIFOTHOE, TaK KaK BBIICIUTH MOJHOCTHIO OIHOPOIHBIN
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Y4acTOK ObIBaeT JOBOJBHO TPYAHO. J{Jisi MPaBUIILHOTO BBIOOPA U TTOATOTOB-
KU 3eMEJIbHOr0 y4acTKa HEOOXOJMMO TIIATEJIbHO H3Y4YHTh €r0 HUCTOPHIO,
MIPOBECTH TIOYBEHHOE OOCIIeIOBaHNe, M3YyIHTh peibed, Mukpopenbed, 3a-
COPEHHOCTD M y4ECTh IPyrHe BO3MOXKHbBIE (DaKTOPBI.

2.1.2. Bb160p 3eMeJIbHOI0 YYacTKa MO OMbIT

Ha yuacTkax, Xx03sHiCTBEHHAasi UCTOPHUSI KOTOPBIX HEM3BECTHA, 3aKJaJbl-
BaTh ONBITHI HE CJEIYyeT, MOCKOIbKY B 3TOM CIydae HMX pe3ylbTaThl HE
UMEIOT MPAaKTUYEeCKON WM TeopeTHdeckoil IeHHocTu. Jlydmie Bcero ydva-
CTOK BBIOMpATh TaM, IJle CaM KCIIEPUMEHTATOp B TEUCHHE HECKOJIBKUX JIET
CJIEIMIT 32 UCIIOJIb30BaHHEM OyIyLIEero OIBITHOTO y4acTKa W He JOIyCKall
pa3Ho00Opa3us arpoTeXHNYECKUX MTPHEMOB Ha OTAEIBHBIX ero JacTsax. Ecim
K€ TakOW BO3MOXKHOCTH He OBLIO, TO HEOOXOIMMO WMETHh JOCTOBEPHBIC
CBEICHHUS O TOM, UTO B MocienHue 3—4 rojaa 3eMelbHBIH y9acTOK OBLT TOJ-
HOCTBIO 3aHAT OJHUMHU U TEMH XKe KyIbTYpaMH, BO3IEIBIBACMBIMH IO OJ-
HOM TEXHOJIOTUH.

[Ipu oTCYTCTBUH TaKUX YIaCTKOB MOXKHO HCIOJIB30BaTh MO OMEIT TIOJIE,
OTJIENIbHBIE YAaCTH KOTOPOT'O BO3JIEJIBIBATIICH MO-pasHOMY. OJHAKO B TaKHX
ciIydasx HeoOXoquMo, 4ToOBl BCE BapHAHTHI OJHOTO IOBTOPEHHS 00s3a-
TENBbHO PACIIONIaTajIUCh B IIpEJesiaX yJacTKOB C OJMHAKOBOM XO3AHCTBEH-
HOM UCTOpPUEH.

TpeboBanust K penbedy ONMBITHOTO y4acTKa 3aBUCAT OT IIeJIel HcCleno-
BaTENLCKOW pabOTHl W W3yYaeMBIX pacTeHWH. B OOJBIIMHCTBE CcirydacB
MPEIIOYTATEIFHBI POBHBIA U C OJHOOOpA3HBIM YKIOHOM YYacTOK (HE
6oxee 2,5 M Ha 100 M). [Ipu Gonee 3HAYUTETHPHOM YKIIOHE MOXKET IPOU30¥i-
TH CMBIB ITOYBHl ¥ BHECEHHBIX YIOOpPEHHI C OJHUX NEITHOK Ha JPYTHE H
JTake 3a mpejaensl yyactka. s u3ydeHus penbeda ydacTka MPOBOIAT €ro
MOJIPOOHYIO HUBEIUPOBKY JIJIsl COCTABIICHHS TUIaHA C TOPU3OHTAISIMA Yepe3
0,1-0,2 M. /TaHHbIC HUBEIMPOBKH, HAHECCHHBIC HA TIOYBEHHYIO KapTy, CITy-
KaT OJHMM W3 OCHOBHBIX ITOKa3aTeNedl MpH IUIAHUPOBAHWH DPa3MEIICHUS
nenssHok. Kpome makpopenbeda, mpu BEIOOpEe ydacTKa TakKe CIEAyeT ydH-
TBIBaTh U MUKpopenbed («Omroama», Oyropku, MEJIKUe JTOKOMHKH, Pa3iind-
HOTO poaa O0opo3asl). B HEKOTOPBIX Cilydasx TPUXOIUTCS TPHOETaTh K
IUTAaHUPOBKE TOYBHI, C HCIIOJIB30BAaHHEM MEXaHHU3MOB WM BPYYHYIO, IUIS
JUKBUJALUU BOAJUH U OYrOpKOB, OCOOCHHO Ui YYaCTKOB, Ha KOTOPBIX
MPEI0IaraeTcsl IPOBOAUTE OIBITHI C OPOIIEHUEM HAIyCKOM.

[Ipu BBEIOOpE OMBITHOTO yYacTKa CIEAyeT Takke 00paTuTh BHUMAaHUE HA
ciydaiinbie (pakTopbl. B 4acTHOCTH, OTBITHI HE CIIEYET pacloiarath OJImKe
100-200 M oT 6OJBIIOTO JIECHOTO MAacCHBa, OBpara u BojgoeMos, 50-100 m
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OT >KHJIBIX JOMOB, JXHBOTHOBOJUECKUX (hepM, Jieca, OJmke 25 M OT OTAeNb-
HBIX JepeBbeB, WU Ommke 10 M OT IUIOTHBIX M3TOPOJCH WIH MPOE3KUX
JIOpOT.

Korga BbIOOp 3eMENBHOTO ydacTKa cIeflaH, IPOBOJST TMOYBEHHBIE 00-
cnenoBanus. HeoOxoamMo yoenmuThes B THTUYHOCTH TIOYBHI U B €€ OHO00-
pasun. [l pemeHnus 3TOro BOIpoca HEOOXOAMMO BOCIIONB30BATHCS TOY-
BEHHOW KapTOll, a MpPU e¢ OTCYTCTBHUHM — MPOBECTH JCTATBHOC H3YUYCHHE
moyBkl. [Ipy 3HAYUTENBHON MECTPOTE MOYB B MPENEiIaXx ydacTKa MPHXO-
JUTBCA AOOBOJIBLCTBOBATHCA OﬂHOpOﬂHOCTbIO IIOYBBI B npeﬂenax Kaxaoro
noBTopenust. TpeOoBaHUsI THIMYHOCTH U OJHOO00Pa3usi IOYBEHHOTO MOKPO-
Ba MpH BHIOOpPE ydacTKa HE BCErJia MOTYT CTPOro cooioaareesa. He Beernma
TUNWYHBIA Y4aCTOK MMEET J10CTaTOYHO OJHOPOAHBIM MOYBEHHBIA MOKPOB
WK pensed; B TO K€ BPEeMs XOPOIIO BHIPOBHCHHBIM YYaCTOK MOXKET OKa-
3aThCS HE COBCEM THIUYHBIM. [103TOMY B KakOOM OTHEIBFHOM Cllydae, B
3aBHCHMOCTH OT Pa3iIMYHBIX OOCTOSTENBCTB, MPUXOAUTCS B HEKOTOPOH
CTETICHH ITOCTYNATHCS THITMIHOCTHIO WIIH BBIPABHEHHOCTHIO YIaCTKA.

2.1.3. loaroTroBKa U H3yYeHHE YIACTKA

IIpenBaputensHOe M3ydeHHE XO3AHCTBEHHONW UCTOPUHU M OOCIIEIOBaHHUE
MOYBBI JAIOT OPUEHTHPOBOYHOE, HO JANEKO HE JIOCTATOYHOE IPECTaBIe-
HHE O 3eMelbHOM yuacTke. Ilepen 3aximafkoif MOJIEBBIX OMBITOB HYXHO
MIPOBECTH €r0 AAJbHEHIIYIO MOArOTOBKY U m3ydeHue. [loaroroska u usyde-
HHUE yJacTKa BKIIFO4YaeT 1-2, peske — OOIbIIe TaK Ha3bIBAEMBIX YPaBHUTEIb-
HBIX [IOCEBOB.

Y paBHUTENBHBIM IIOCCBOM HAa3BIBAIOT CIUIOMIHOW MOCEB KaKOH-Tr0o
KYJNbTYpHI, TIPOBEICHHBINA MO BCEH IIIOMIAIN BRIOPAHHOTO YYacTKa ISl I10-
BBIIICHHUS OJAHOPOAHOCTH MOYBEHHOTO IJIONOPOAUS. Y PABHUTEIBLHBIMU I10-
ceBaMH, OCOOCHHO €CIIM WX MPUMCHSTH HECKOIBKO JIET, MOYKHO B HEKOTO-
PO CTETeHW YCTPAaHWTh MECTPOTY 3€MEIBHOTO YYacTKa, BBI3BAHHYIO IIO-
CIIeZICCTBUEM arpOTEeXHUYECKUX IMPHUEMOB, MTO-Pa3HOMY NPUMEHSIBIINXCS B
MPOIIJIOM HAa Pa3IMYHBIX YacTsIX ydacTka. Kpome Toro, ypaBHHTEIbHBIE
MIOCEBHI MTO3BOJISIIOT MMPOBECTH TIIATENBEHYI0 O00OpPHOY € COpPHSIKAMH M CO37a-
0T He0OX0IUMBIH arpodoH i Oymymiero oneita. IHOT]a BMECTO YpaBHU-
TENBHOIO MOCEBa BECh YYACTOK IMOJI OIBIT OCTABIIAIOT MOJ YUCTHIM MapoM,
TO €CTh IIOCJIE€ BCHAIIKM HE BBICEBACTCSA HHUKaKass KyIbTypa U B TEUCHHE
JieTa TIIATEIbHO yOUPArOTCsl COPHSKH.

HawnGonbiree 3HaueHNE ypaBHHUTEIBHBIX IIOCEBOB 3aKIIOYAETCS B TOM,
YTO IIa30MEepHAas OLEHKA BEIPABHEHHOCTH PACTEHHUM TaKOro IMOCEBA CIIYKUT
pEIIAIOMKUM KPUTEPUEM IS CY>KACHHUSA O TPUTOAHOCTU 3EMEIBHOTO y4acT-
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Ka noz onbIT. OHA MO3BONIAET BBIACIUTH YYacTKH, Oojiee-MEHEEe OTHOPOA-
HBIE II0 COCTOSHMIO pacTeHWil, W 3a0pakoBaTh COBCEM HEMPHUIOJHEIE,
HaImpuMep ¢ CHIBbHOW M HEMOHATHOW MEeCTPOTOH cTeOIecTos, COIOHIaKaMK
u T. 1. Eciu rmasoMepHast oleHKa NeCTPOThI MOYBEHHOTO IIOJOPOAHS IpU
MOATOTOBKE y4JacTKa He Oblla BBIMOJIHEHA, TO HEBO3MOXKHO OBITH YBEpPCH-
HBIM B JOCTOBEPHOCTH PE3YJIbTATOB OYyIyIIEro ONbITA, IIO CYIIECTBY.

[Mocnennuit Mo cuery ypaBHUTEJNBHBIH MOCEB YOMpAlOT APOOHO, BO3-
MOJKHO — MaJbIMH JICJITHKaMU, YUUTBIBas ypoxail Ha kaxaoi u3 Hux. Ta-
KON IIOCEB HAa3bIBAIOT PCKOTHOCHUPOBOYHLIM M HCHOJB3YIOT IJId OLCHKH
BBIPAaBHECHHOCTH MMOYBEHHOI'O MJIOJAO0OPOAUS B PA3JIMYHBIX MECTAX ydacCTKa.

Opnako, kak ykasbiBaeT b. A. JlociexoB (1979), pekorHoCIpOBOYHEIH
MOCeB He sBIsIETCS 00s3aTesbHBIM. OOBIYHO ONPENEeNIUTh MPHUIOIHOCTh
JTAHHOTO TIOJIS AJIS 3aKJIaIKK TIOJIEBBIX OTBITOB M pa3paboTaTh X METOIUKY
MOXHO I10 JaHHBIM ITOYBEHHOT'O 0OCIIEJOBaHMS M BH3YaJbHOW OLIEHKH H3-
MEHYUBOCTH IIOJOPOJMS Ha YpaBHHUTENIBbHOM moceBe. Ha ocHOBaHMM 3THX
JTAHHBIX KBaIN(HUINPOBAHHBIN SKCIIEPUMEHTATOp CIIOCOOCH JOCTATOYHO
YIOBIIETBOPHUTEJILHO IUIAHUPOBATh METOAUKY OYAYILETo OIbITa — ONpese-
TTH POpMy, pazmep, OBTOPHOCTh U PACIIONOKEHHE ACIISTHOK.

2.2. OCHOBHBIE 3JIEMEHTHI METOJAUKU U TEXHUKH IOJIE€BOIr0 ONbITA

OCHOBHBIMH DJIEMEHTAMHU METOJIMKH TIOJIEBOTO OMBITA SBJISIIOTCS TaKHe:
YHUCIIO BAPUAHTOB U MOBTOPHOCTEH, IIIOMaAb U (hopMa IEISTHOK, HampaBe-
HUEC WX pa3MEMICHHUS, METOJ PACIONIOKCHHUS BapHUAHTOB Ha 3EMEIFHOM
yYacTKe, CHCTeMa Pa3MEIICHUS TOBTOPCHHUIA, METOJI yUeTa YPOiKasi, OpraHH-
3aIus OIBITa BO BPEMEHH.

2.2.1. lnomans, popMa U HATPABJIEHHE ONMBITHOH TeISTHKH

[TosieBoii OMBIT CTABSIT HA ACJSIHKAX, MMEIOIUX ONpe/ieieHHyo hopmy
u pasmep. Kak otmedaer b. A. JlocriexoB (1979), B onmbITHOM jieie BOTIPOCY
pasmepa AeISHKH 4YacTo MPUAAeTCs Topas3io Oosbliiee 3HAYCHHE, YeM OH
3acyxuBaeT. Panee HaOmOganI0Ch yBICUCHHE OOJBINUMH ACTSTHKAMH (IO
1 ra u 6osee). OgHAKO BO BCEX CTpaHAaX MPAKTHKA OMBITHOW pabOTHI IMOKa-
3aja, 4To OOJblLINE JCISIHKA HUYETro HEe Jal0T, KpOME YBEIHUYCHUsS 3aTpar u
CHIDKEHUSI TOYHOCTH HUCCIICOBAHUIA.

Pasmep u popma nensHKM IS pa3IHMYHBIX BHJIOB IOJICBOTO OIBITA 3a-
BUCST OT LIEJIM U 33/1a4 HMCCIIEOBAHUIA, KyIbTyphl, IECTPOTHI TOYBEHHOTO
MOKPOBa, MPUMEHSAEMO# arpoTexHuku. BooOie roBopsi, pasMep ACISHKA
JIOJDKEH O00CeCIeYuBaTh TAaKOE YHCIO PACTCHHH, KOTOPOS KOMIICHCHPYET
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MHIUBUAYATbHBIE TCHETHICCKUE PA3INIUS MEXKIY OTIACIbHBIMH PaCcTCHHUS-
Mmu. [ToaTtomy YeMm KpymHee BhICEBaEMOE PACTCHHE, TeM OOJIBIIC TOJDKHA
OBITH TUTOIAJL JENISTHKH, YTOOBI €€ pa3Mep IMO3BOJIMI IMOMECTHUTh HYKHOE
4yrcao pacteHuil. Hampumep, ans 3epHOBBIX KYyJIBTYp CUHTAETCS, YTO IS
UCKJIFOUCHUSI BJIMSHUS M3MECHYMBOCTH OTHEIBHBIX PACTCHHHA HA TOYHOCTH
OTIBITA, HA OJHOU JAEJSHKE NOJDKHO OBITh Kak MHHUMYM 80-100 pacteHwmii.
[To maHHBIM psifa HCCIeTOBaHUH, 4acTo AocTaTouHOo U 40—50 pacTeHHA.

IIpu ompeneneHun pasMepa ACISIHKH CICIyeT YYUTHIBATH TaKKE OCO-
OCHHOCTH arpOTEXHUKHU PACTCHUN M CTCTIICHb MEXaHHU3AIMH MOJICBBIX PadoT.
B mpaktuke ombITHOTO Aena Hambojiee IMIMPOKO HCTONB3YIOTCS IENSTHKA
mwiomaasio or 50 10 200 M2 Ha HauanbHBIX dTamax HCCIENOBATEIbCKOI
PpaboTHI YacTO UCHONB3YIOT JesisiHkd oT 10 mo 50 M2, 0JIHAKO MHOTHE OIIbI-
THI C YCIIEXOM MPOBOJIAT M HA JCJISTHKAX Tuiomassio 0,5-2 M (nHOTMA TTOJTE-
BBIC ONBITHI HA JICJSIHKAX TAKOrO pa3Mepa Ha3bIBAIOT MHUKPOJCISTHOYHBIMU
ombITaMu). B jro0oM citydae, nake Mpu MPOBEACHUM MPOU3BOJCTBEHHBIX
OTIBITOB, HET OOBEKTHBHBIX OCHOBAHMI K 3HAYUTEIHHOMY YBEINYCHHUIO
IJIOIAIN JCISHOK.

®dopMy U HaNpPAaBJICHUE OIBITHBIX JICISIHOK BBIOUPAIOT IO pe3yibTaTaM
M3yYeHHS ONBITHOTO y4acTka. OOBIYHO BBHITSHYTas (opma JEISTHKH rapaH-
THPYET MCHBIIYIO OMMOKY OITbITa, TaK KaK IOJHEE OXBAaTBIBAET MECTPOTY
3eMEJIBHOTO MOKPOBa. B (hUTOMATONIOrHYeCKUX MCCICOBAHUSIX MPEIIOYH-
TAIOT ACJITHKU KBAaAPATHOH (OPMBI, UTO CIIOCOOCTBYET PaBHOMEPHOMY pac-
MIPOCTpaHEHUIO BO3OynuTeneit 0oIe3HM.

JIOCTOBEPHOCTH OIBITA BO MHOTOM 3aBHCHUT OT OPHCHTAIIUU JCIITHOK Ha
OTIBITHOM y4acTke. J[IMHHBIC CTOPOHBI ICJISTHOK HYXKHO PAacloyiarath B TOM
HaTpaBJICHWH, B KOTOPOM CHIIBHEE BCEro M3MEHSIETCS IUTOIOPOJIUE ITOYBHI,
MMOCKOJIBKY BCE BAPUAHTHI OIBITA JOJDKHBI OBITh MMOCTABJICHBI B OJJHHAKOBBIC
ycnoBus. [lpu HaaWyuuM TONE3al[UTHBIX MOJOC JCISHKHA PacloiararT
JUIMHHON CTOPOHOW MepHeHANKYJsApHO K HuM. [Ipm 3akiamke ombiTa Ha
BEIPOBHEHHOM II0 TUIOIOPOJIHIO YIACTKE OPUCHTAINS JCITHOK HEe OKa3bIBa-
€T BIUSIHUS Ha OIIHUOKY OIIbITA.

[To xpasiM OTMBITHBIX NENITHOK BBIACISIOT 3allIUTHBIC MOJOCH (3aIUTKH).
PaznuuaroT GOKOBBIC U KOHIIEBBIE 3alUTKH. BOKOBBIC 3aIIMTKH BBIJACIISIOT
BJIOJIb JUTMHHBIX CTOPOH JACJISTHOK JJISl MCKITIOUCHUS BIUSHUS PACTCHHUI CO-
cenHnx BapuaHTOB. lllupmHa OGOKOBOH 3aIIUTHOM MOJOCH W3MEHSETCS OT
0,5 mo 1,5 m. HOT 2 OOKOBYIO 3aIIUTKY IPOCTO MPOMIAIBIBAIOT, OCTABIISSA
MIPOXO MEXKIY JCTSTHKAMHU.

KoHIieBbIe 3aIIMTHBIC TOJIOCHI IIMPUHOW HE MEHEE 2 M BBLACISIFOT IS
MPEJOXPAHCHUS YYETHOH YaCTH JNEISTHKH OT CITyYaiHBIX ITOBPEKIICHHA.
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KpOMe 9TOro, 4acto BECh OITBITHBIN Y49acCTOK HWJIM €10 9acTb ¢ OJHOUMCH-
HBIMU KYJbTYpaMHu 3aCE€BAOT SaHIPITHOﬁ M0JI0COH 110 NEepuMeTpy.

2.2.2. BapuaHTbl M1 MTOBTOPHOCTH OMNbITA

[lenpro mr000TO OIBITA ABISIETCS ONPECICHNE PA3ININi MEXIY BapH-
aHTaMH OTIBITA W/WJIN YCTAHOBIEHHE OCOOEHHOCTEH NEHCTBHS Pa3HOTO poja
(akTOpOB Ha M3y4aeMble 0OBEKTE. COBOKYITHOCTh BCEX BAPHAHTOB OIBITA
COCTaBIISIET CXEMY DKCIIEPUMEHTA.

Yucio BapuaHTOB B CXEMC€ OIIbITa 3aBUCHUT OT TCMbI l/ICCJ'le[lOBaHl/Iﬁ u
orpeessieTcs LeNbl0 M 3aJadyaMy dKcriepuMeHTa. [Ipu miaHupoBaHuu Mc-
CﬂeﬂOBaHI/Iﬁ BCE€rga HYXHO IHNOMHHTL, YTO YHCJIIO BAapHAHTOB OKa3bIBACT
3aMETHOC BJIMAAHHUC HA TOYHOCTH OIIbITA, IOCKOJIBKY C YBCJIMYCHUEM YUCIIA
BapHaHTOB OINMOKA OMbITA BO3pPAcTaeT. ITO 00YCIOBICHO TEM, YTO C yBE-
JMYCHUEM YHCIIa BapHAHTOB YBEIMYHMBACTCS IUIOMIAAb IOA OIBITOM, BO3-
pacTraer mecTpoTa MOYBEHHOTO IUIOJOPOINS M PACCTOSIHUE MEXIY CPaBHU-
BaeMbIMH BapHaHTaMH. [Ipu GONBIIOM YHCIIe BAPHAHTOB TPYAHO IIOMECTHTh
OIIBIT WJIM €r0 OTIEJbHbIC IIOBTOPEHMS B IpenesaX OZHOPOIHOW IO MOd-
BEHHOMY IUIOIOPOJIMIO TUIOMIAAKH. Bee 3T0 yBennumBaeT anucrnepcuio naH-
HBIX OIIBITA, 1 COOTBETCTBEHHO — €ro omuoOKy. Ciienyer UMeTh B BUAY, YTO
pu Ooiee KPYIHBIX ACIAHKAX YBCIIMYCHUC YNCJIa BAPUAHTOB 3HAYUTCIIBHO
CUJIBHCC YBCIIMYUBACT OI_III/I6Ky OIlbITa, YEM MPH JACIIAHKAaX MCHBIIECTO pas-
MEpa, 1 3TO HCO6XOIII/IMO YYUTBIBATh IPU INIAHUPOBAHUU SKCIICPHUMECHTA.

C Ipyroii CTOpOHBI, €CIIM YUCIO BapUaHTOB OYEHb Majo, TO IUIOLIA]b
OTIBITHOTO y4yacTKa OyJeT MCIOJb30BaHa HepalMOHAIBLHO; KPOME TOTr0, Ma-
JIO€ YMCIIO BApUAHTOB HE BCETJa MOXET JaTh JOCTATOYHO IOJHYIO Xapak-
TEPUCTUKY U3ydaeMbIM (akTopam. [TomuMo mpouero, HEOOXOAUMO PAIHO-
HallbHO HCIIOJIb30BaTh BETETallMOHHbIE NepHojbl. Kak CBHIETENBCTBYET
NIPaKTHKA OIBITHOTO JIeJa, CIEeIyeT CTPEeMUThCS K TOMY, YTOOBI B OIBITE
6bu10 8—12, MakcuMyM — 16 BapHaHTOB. YBEIMYEHHE MX YHCIA TpeOyer,
KaK IPaBHJIO, YCIOXKHEHNSI METOZOB TIOCTAHOBKH OIIBITA.

Jlnst KaXXJOoro BapuaHTa OIBITA HUCIIOJIB3YIOT HECKOIBKO MOBTOPHBIX JIE-
JISTHOK, TTOCKOJIBKY TOBTOPHOCTH — HanOosee AEHCTBEHHOE CPEICTBO CHU-
JkeHus: omuOku ombita. COOCTBEHHO TOBOps, MPOBEACHHUE OMbITa Oe3 Io-
BTOPHOCTEH JeaeT HEBO3MOXHOW €ro OLEHKY CTaTHCTHYECKHMH METOZa-
MH. OTO JOMyCTUMO JIHIIb IPU MPOBEJCHUH IPEIBAPUTEIBHBIX, PEKOTHOC-
IIUPOBOYHBIX U AEMOHCTPALMOHHBIX OMBITOB.

[ToBTOpPHOCTBIO OIBITA HA TEPPUTOPUH HA3BIBAIOT YHCJIO OJHOMMEHHBIX
JIENISTHOK Ka)KZAOTO BapHaHTa, a MOBTOPHOCTHIO BO BPEMEHHU — YHCIO JIET
MIPOBEJICHUS COOTBETCTBYIOIIETO OMBITA.
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TeppuropuaiabHas NOBTOPHOCTh a€T BO3MOXKHOCTb IIOJIHEE OXBATHTh
MECTPOTY 3€MEJBLHOr0 y4acTKa U MOJYy4YHUTh Oosiee TOYHBIE CpeHHUE 3Hade-
HUA. [IoBTOPHOCTH BO BpeMEHH IO3BOJIAET YCTAHOBUTH NEHCTBHE H3ydae-
MOro ()aKTopa IPH Pa3HbIX METEOPOIOTHYECKHX YCIOBHSIX.

[Tpn yBenM4YeHNM NOBTOPHOCTH CHMYKAETCSl OIIMOKA ONbITa (IIPOIOPIH-
OHAJIbHO KOPHIO KBaJpaTHOMY W3 YHCIIa MOBTOpHOCTeit). [IpakTuka mone-
BBIX MCCIICJOBAHUM IMOKa3asa, 4To Hanbojee ONTHMAaJIbHBIM SBIIETCS MPO-
BeJICHHE TI0JICBOTO ONbITa B 4—6-KpaTHO# moBTOpHOCTH. JlanpHelee yBe-
JMYEHUE YHCJIa TOBTOPHOCTEH HelesiecooO0pa3Ho, TaK KakK MpH 3TOM BO3-
pacraer oOmmuii 06beM pabOTHI, HO OIMMOKA CHIDKAeTCS HE3HAYHTEIHHO.
Bornpiee uncino moBTOpHOCTEH MPUMEHSIETCSl TOJNBKO ISl JI0Ka3aTeslbCTBa
cnabbIx 3¢ (eKTOB BO3/ACHCTBUIT pa3IMYHbIX (PAKTOPOB.

Pe3ynpTaThl MMOJIEBOr0 AKCIIEPHUMEHTA CHIIBHO 3aBUCAT OT METEOPOJIOTH-
YECKUX YCIOBHI KOHKPETHOIO BEreTallHOHHOIO Ieproja (U rofa BoooIue).
B 37T0i1 cBsi31, MOBTOPHOCTH BO BPEMEHH ISl KPATKOCPOUHOT'O OMBITa HEOO-
XOIMMa JUISl TIOJyYeHHs JOCTATOYHO OOBEKTHBHOM XapaKTepUCTHKU H3yda-
€MOr0 IpueMa B OTAENbHBIC FOIbl — CyXHe, HOPMAaJIbHBIC, BIQXKHBIC H T. 1.
KoHKpeTHOe KOJIMUeCTBO MOBTOPHOCTEW BO BPEMEHH 3aBHCHUT OT 3aja4 MC-
CJICIOBaHUI M OT TOTO, KaK CJIOKATCS METEOPOJIOTHYeCKUe yCIoBHs. B mo-
OoM ciydae IpH IUNIAHUPOBAHUH OIIBITOB CIIEAYET YYUTHIBATH, YTO JaXKe IPH
OJIaroNpUsSTHOM CTEYCHUH OOCTOSTEIBbCTB HEJb3sl PACCUUTHIBATh Ha I10JTY-
YeHHE CKOJBbKO-HHOYIb NOCTOBEPHOH HH(POPMALH MEHee YeM 3a TPH ToJa.

2.2.3. MeTtoabl pasMeli€cHUs BAPDHAHTOB B I10JIEBOM ONBITE

IToBTOpPHOCTH TOJIEBOTO OMBITA, TO €CTh ACISIHKH, IIPEACTABISIONINE OT-
JIeJIbHBIE BapUAHTHI OTIBITA, Ha IJIOMIAIN ONBITHOIO YYacTKa pa3MeIIaoT Mo
OTIpe/ieIeHHBIM NIpaBUiiaM. B mpocreiimieM ciydae JeNsHKHA BCeX BapuaH-
TOB M IIOBTOPHOCTEH pPa3MEINAIOT MOJHOCTBIO CIIy4alHO, HE OOBEeIUHSSA
TEPPUTOPHUAIBHO TIOBTOPHOCTH BapHAHTOB B KOMITIAKTHBIE TPYIIIHI (TIOBTO-
penns). Taxkoe pa3MelieHHe Ha3BIBAlOT METOAOM HEOPTaHM30BAaHHBIX ITO-
BTOPEHHI WM MOJHOW peHmoMu3aimeil (0T anri. random — ciyuaiiHbii,
BEIOpaHHBIA Hayran) (puc. 2.1). TeXHUYecKH MpU TaKOM pa3MEIICHUH BCIO
IUTOINAAb OTIBITHOTO yYacTKa Pa3/eNsioT Ha OJUHAKOBBIE JEISTHKH HE0OXo-
JIMIMOTO pa3Mepa, YHUCIO KOTOPBIX OINpPEIEIsIeTCsl CXEMOM ONbITa M PaBHO
MPOM3BEACHHUIO YMCIIa BAPHAHTOB Ha YUCIIO NOBTOPHOCTEH, a 3aTeM ¢ IIo-
MOIIIBIO CIIY9alfHOTO BHIOOpA OMPEENSIOT, KAaKOH BapHaHT Ha KaKOW JeJIsH-
Ke OyZeT pa3MeIIeH B HaType.
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B | B | C|D | B

Puc. 2.1. IIpumep NOIHOCTBIO PEHIOMU3HPOBAHHOTO Pa3MEICHHS YeThIpeX BapuanToB (A...D)
TI0JIEBOTO OMBITA, KAK/bIi U3 KOTOPBIX MPEJCTABJIEH B IISTH IOBTOPHOCTSX

Takoi MeToj MCHOJIB3YeTCsl TOJBKO B TEX PEAKHX CIydasX, KOrja HeT
HEOOXOMMOCTH KOHTPOJINPOBATh BO3MOXKHOE 3aKOHOMEPHOE BapbUpOBa-
HHE [TOYBEHHBIX YCIIOBHUI SKCIIEPUMEHTA, U MOJIEBbIE OIBITHI 3aKJIa bIBAIOT-
Cs1 Ha XOpOLIO BHIPOBHEHHBIX 3€MEJbHBIX yuacTkax. Kpome Toro, oH Moxer
ObITh 3¢ exTHBEH, KOT/Ia B OIBITE H3Y4aeTCsl HEOOJIBIIOE YHCIIO BAPHAHTOB
(2-4) u ecthb OCHOBaHWE HE KOHTPOJHMPOBATH BO3MOYKHOE 3aKOHOMEPHOE
BapbUPOBAHKE IIONOPOIHS II0YBBHI ONBITHOTO Y4acTKa.

OnHaKo Yale BCEro MOJICBBIE ONBITH PacloJiaraoT Ha IUIOMAIN METo-
JIOM TaK Ha3bIBAEMBIX OPraHH30BaHHBIX TOBTOPCHUH.

OpraHn30BaHHBIM IIOBTOPEHHEM IIOJICBOTO OIBITA HA3bIBAIOT YacTh
IUIOIIAIM OIBITHOTO ydYacTKa, KOTOpas BKIIOYAET MO OJHOW AeNsHKe (I0-
BTOPHOCTH) Ka)KI0T'0 BapUaHTa OIbITA.

YacTe 3eMeIbHOTO y4dacTKa, OTBOJAUMAs IOJ IMOBTOPCHUE U BKJIIIOYAIO-
I1ast BCC BapHUaHTHI OIIbITa, JOJIKHA 6I)ITI:. JOCTAaTOYHO OZLHOpO,HHOﬁ. B 10 xe
BpEMA MCXKAY OTACIbHBIMH TMOBTOPCHUAMH JOIMYCKAIOTCA JOCTATOYHO
OOoJIBIINE PA3THYHSL.

PaSMCHIGHI/IC HOBTOpeHI/Iﬁ Ha OIIBITHOM YYaCTKE MOXCT OBITH CILIOLI-
HBIM ¥ pa30pocaHHbIM. [IpH CIUIOIIHOM pa3MeNIeHHH IOBTOPEHHMS pacioia-
raloTCsl KOMIIAKTHO M UMEIOT obmue rpaHuipl. [Ipu 9ToM, B 3aBUCUMOCTH
OT KOH(UTypaLiK y4acTKa, MOBTOPSHUS MOT'YT pa3MeIIaThCs B OJIMH, ABa U
Oonee sipycoB. B kaxaoM sipyce MOJHKHO OBITH LIEJIOE YHCIIO MOBTOPCHUIL.
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ITpu pa3dpocaHHOM pa3MEIIEHNH TOBTOPEHUH OHU MO OJHOMY HJIM IO He-
CKOJIBKO PAcCIIOIOKEHBI B Pa3HBIX YACTAX ONBITHOTO YYacTKa WIIM JIaKe Ha
Pa3HBIX yYacTKax M HE UMEIOT oOmmx rpaHu. K rakoMy Metony pasmerie-
HUSI IOBTOPEHHUH NMPHOETAa0T OOBIYHO B TEX CIIydasx, KOT/Ia HET JOCTaTod-
HOTO TI0 pa3Mepy 3€MENbHOTO ydJacTKa, Ha KOTOPOM MOXKHO ObIIO OBI pas-
MECTHUTB BCE IOBTOPEHHS B HEIIOCPEACTBEHHOMN OJIM30CTH APYT OT ApYyTa.

BHyTpu Kax10oro moBTOpeHMs AEISHKH OTIEJIbHBIX BapUaHTOB pa3Me-
IIAI0T BIIOJIHE OMNPENEIEHHBIMU METOAaMHU. MOXKHO BBIJENIUTH TPU OCHOB-
HBIX METOJa, MCIOJIb3YeMBIX C JTON LIeNbl0: CTAaHJApTHBIN, cUCTeMaTHye-
CKM U PEHIOMU3UPOBAHHBIN.

HpI/I CTaHJapTHOM METOAC OJWH WM IBAa BapHaHTa OIbITa YCPCAYIOTCA
C KOHTPOJIEM WM CTaHAapToM (puc. 2.2, a). Kaxnyto nensHKy u3y4aeMoro
BapuaHTa CPaBHUBAIOT CO CBOMM KOHTpoJsieM. Takoe pa3MmelieHlne OCHOBaHO
Ha HJee, 9TO IIOAOPOHE ONBITHOTO yJacTKa M3MEHSETCS MOCTENCHHO, U
MEXAY ypOoXKasiMH COCETHHX AEITHOK MMeeTcs Koppemsnus. CTaHaapTHBINR
METOJl MHOT/Ia Ka)XETCsI OYeHb NMPOCTHIM M HAIEKHBIM JUIS CBEICHUS K MH-
HUMyMy OHIMOOK 3KcriepuMeHTa. [IpeacraBnsercsi, 4To KOHTPOJb, pacIo-
JIO)KEHHBIM BO3JIE KaXKIOTO M3Y4aeMOIo BapHaHTa, JacT HauOoJee TOUYHYIO
OIICHKY 3 peKTHBHOCTH BapuaHTa. OIHAKO MPaKTHKA IPUMEHEHHUS U CPaB-
HUTEIIbHOMU OIICHKN CTaHAApTHBIX METOAOB BbIABUIIA HX CYHICCTBCHHBLIC
HEAOCTATKH, OCHOBHBIMU U3 KOTOPLIX ABJIAIOTCA CICAYIOHIUC:

* He Bcerja HalmioaeTcsa TeCHas KOPPENUOHHAs 3aBUCUMOCTD MEXKITy
YpOKasAMU PALOM PACIOI0KEHHBIX NEITHOK;

¢ OIIBITHBIC BAapHUaHTBI, PACIIOJIOKEHHBIC NAJICKO APYr OT JApyra, OUCHb
TPYZIHO CPaBHUBATb;

* CTaHAAPTHBIH METOJ| OYE€Hb TPOMO3IKHH, YTO OOYCIIOBICHO HEOIpPaB-
JTAaHHO OOJIBIIUM YHCJIOM KOHTPOJIBHBIX JEIISTHOK;

* HeHaJIeKHOCTh CTaTHCTHYECKUX OLICHOK IPH 00pabOTKe MAaHHBIX JKC-
NepruMeHTa (TOYHee TOBOps, NMpPU CTAHIAPTHOM pPa3MEIIEHHH BapHaHTOB
BOOOIIE HET HUKAKUX CTATUCTHYECKHX METOIOB OLIEHKH PE3yJbTAaTOB JKC-
MIEPUMEHTA).

HpI/I CUCTEMATHYCCKOM METOAC OIIBITHBIC BAapHUAaHTBHI paciojiararoT Ha
JIENITHKAaX BHYTPH TIOBTOPCHWH B ONPEAEICHHOW IIOCIEIOBATEIBFHOCTH.
OOBIYHO TPH pa3MELICHNH TOBTOPEHUH B OMH SIPYC BapHAHTHI OIBITA pac-
MOJIaraloT OJMHAKOBO B KakIOM MoBTopeHHu. Hampumep, ecnu B mepBom
MTOBTOPEHUH BapHAHTHI pacrmoiaraivck B opsnke A, B, C, D u E, To Takoit
JKe TIOPSIIOK COXPAHSAETCS W BO BCEX IPYIUX MOBTOpeHHsX (puc. 2.2, 6).
[Tpu pacrionoXeHuH MOBTOPEHUI B HECKOJIBKO SIPYCOB OOBIYHO MPUMEHSIOT
LIaXMAaTHBIA MOPAIOK, KOTAa IOCNIEJ0BAaTEIbHOCTh BAPHAHTOB B IOBTOpPE-
HUSIX Pa3HBIX SIPYCOB CIABUIAETCS.
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B
Puc. 2.2. Metons! pa3MelleHus it BapuaHToB (A...E) 1o nensHkam deTsipex
TIOBTOPEHHMIT TTOJIEBOTO OIIBITA: @ — CTAHAAPTHBIH; 6 — CHCTEMaTHUECKHIA;
6 — PCHIOMH3HPOBAHHEII. A — BapHaHT, BEIOPaHHBII B Ka4ECTBE CTAHAApTA
P CTAaHZAPTHOM METOJIE, UTO JUIsl HArJIsIHOCTH 0003HaYeHo OykBaMu St

HecMoTps Ha KaxyLIylocsl IIPOCTOTY, CUCTEMAaTH4YECKHH METOJl MMEeT
HEJIOCTaTKW M 4YacTO MOXKET NPHBOJIUTH K rpybeimmm ommbkam. Hemo-
CTAaTKU CUCTEMAaTHYECKOTO METOJIa Pa3MeIlIeHHs] 00YCIIOBJIEHBI IByMs IPH-
YMHAMU: HENpEIBUICHHBIM HCKa)XKeHHEM 3((EKTOB BapHaHTOB M OTCYT-
CTBHEM IMOJXO/SIINX CTATUCTHIECKUX METOJOB JUIS OLEHKH PE3yIbTaTOB
HUCCIIEIOBAHUM.

B mopasisiomemM GONBIIMHCTBE CIIydaeB HET HUKAKAX MPHYUH HCIONb-
30BaTh CTAHIAPTHBIN WM CUCTEMAaTHUECKUH METOMABI Pa3MEIICHHUS BapHaH-
TOB II0 JAENSHKaM ONBITHOTO ydacTKa. Bcerma crmemyer mpuaep:KUBAThCS
(yH/IaMEHTaIbHOTO MPHHIMIIA PABEHCTBA BEPOATHOCTH JIFOOOr0 BapuaHTa
MOTIACTh Ha JIIOOYIO JICNSTHKY OIBITHOTO y4acTKa, TO €CTh NpuoeraTh K ciy-
yafHOMY pa3MelleHHI0. TOIbKO B TaKOM CIydae BBIBOJBI, KOTOPBIE Aeja-
IOTCSI HA OCHOBAHUU PE3yJIbTATOB OIBITa, OYIYT 0OOCHOBAaHHBIM, ITOCKOJb-
Ky METOJbl CTaTUCTUYECKOTO aHajau3a 0a3upyroTcsi IMEHHO Ha TPHHIUIES
CIyd4aiiHOro 0TOOpa. DTOT MPHHIMUI COONIOMACTCS IMPH HCIOJIb30BAaHHH
Hanboee pacHpoOCTPAaHEHHOTO B MHUPOBOW NMPAKTUKE METO/AA PEHIOMH3H-
POBaHHBIX MOBTOpeHUH (puc. 2.2, 6). Takoil MeTO MO3BOJIIET YMECHBIIUTh
OIKMOKY OIbITA MPU MCHOJIBb30BaHUH JUCIICPCHOHHOTO aHANW3a Ul CTaTH-
CTHYECKOH 00pabOTKH pe3yIbTAaTOB MOJIEBOTO OINbITA, OCKOIBKY AaeT BO3-
MOYXHOCTh YMEHBIIUTH CIIy4aliHOE BapbUPOBAHUE PE3yIbTATOB HA BEIHUH-
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Hy, 0OYCIIOBIICHHYIO BIIMSTHHEM ITOBTOPEHHUI. B Kaxxmom moBTOpeHHH BapH-
aHTHI PACIPENEIO M0 NeTITHKAM CIIyIaifHBIM 00pa3oMm.

Ciy4aliHBIA METOJ pa3MeIIeHIs BAPHAHTOB YaCTO HAa3BIBAIOT TAKXKe Me-
TOJIOM PEHIOMH3MPOBAHHBIX OJIOKOB, TOHUMAsI TIOJ] CIIOBOM «OJIOK» MOBTO-
penne. Teoperuueckue OCHOBEI HEOOXOMMOCTH PEHIOMHU3AINH B TIOJIEBBIX
CeNBbCKOXO03SHCTBEHHBIX HCCIENOBAaHUAX ObLTH pazpabdoransl eme B 20-30-x
rojax MpOIUIOT0 BeKa KPYMHEHIIMM aMEepUKAHCKUM CHEIHATIMCTOM
P. ®umepom u B ganpHeiem pa3sutsl [. CHe1eKOpOM U APYTUMHU.

Pa3HOBHIHOCTBIO PEHIOMU3UPOBAHHOTO Pa3MEIIEHUSI BAPUAHTOB SIBJISI-
I0TCS METOJIbl JIATUHCKOTO KBaJpaTa W JATMHCKOTO MpsIMOYyrosibHuKa. Mc-
M0JIb30BaHKE JIATUHCKOTO KBaJpaTa MO3BOJIAET B 3HAYUTENILHON CTENEeHH
YCTPaHUTh U3 OMIMOKH OIBbITa CHCTEMATHYECKOE HM3MEHEHHE ILI0JI0POAMS
IIOYBHI 10 ABYM B3aMMHO NEPIEHANKYJIIPHBIM HanpaBieHUsIM. Pacnomnosxe-
HUE OTBITA JJATHHCKUM KBaJpaTOM TpeOyeT, YTOOBI YHCIIO MOBTOPEHUHA ObI-
JIO PaBHO 4YMCIy BapuaHTOB. Ha muomany AessHKY pachoiaratoT psiaiaMu 1
cTonlmamMu, TMPUYEM B KaXIOM PsIy M CTOJOIE MOJDKEH OBITh ITONHBIN
Ha0Op BCeX BapHAHTOB, W NPH 3TOM HU OJWH BapHWAHT HE TOJDKEH MOBTO-
PATHCS HU B PNy, HA B cTOJNOME. JeIsTHKH JOIKHBI OBITh KBaJpaTHON WIIH
noutu kBajpatHod (opmbl (puc. 2.3). Ilpu yaiuHeHHO# (opme NensHOK
JATUHCKUN KBaJpaT HE WMEET HHUKAKUX NPEUMYINECTB Mepen OOBIYHBIM
METOJIOM PEHIOMHU3UPOBAHHBIX OJIOKOB.

E|D|B|A

M

M
.
P
e
w | 2| e

A|B|C|D

<)

Puc. 2.3. Tlpumep pasmenieHust sty BapuantoB onbiTa (A...E)
METO/IOM JIATHHCKOTO KBaJipaTa
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2.2.4. Oco0eHHOCTH MOCTAHOBKH MOJIEBBIX OMBITOB
B CeJIbCKOXO03s1iiCTBEHHBIX OpraHu3amnuax

BaxxHoit 3amadeid MacCOBOW OMBITHOH pa®OTHI B YCIOBHSAX MPOHM3BOJ-
CTBa SIBIIICTCS JKCIIEPUMEHTAJIHHOE pEIIeHHE BOMPOCOB, KOTOPHIE BO3HH-
KaloT U3 TIOTPEeOHOCTEH KOHKPETHOTO XO35HCTBA.

OCOo0eHHOCTH OpraHU3alUK, METOAWKA M TEXHUKH I0JEBOTO OIbITa B
MIPOU3BOJICTBEHHOI 0OCTaHOBKE ONpEAEIIOTCS LEISIMU U XapaKTepoM HC-
CJIeJOBAaHUS, BUOM OIIBITA, CTETIEHBIO IPOM3BOJICTBEHHOTO PUCKA, MaTEepH-
aNbHO-TEXHUYECKOH 6a30ii. HeT equHOM METOAMKH JJIs1 BCEX OIBITOB, KOTO-
pBI€ 3aKIaJbIBAIOTCS B XO34HCTBAaX, METOAUKA U TEXHUKA MPOBEICHUS dKC-
MIEpPUMEHTA BCeTJja KOHKPETHEIL. [IpoBeieHre AKCIepIMEHTaIBHBIX paboT Ha
OOJBIINX 3eMENBHBIX YY9acTKaX MeJIecO00pa3HO JIUIIb IPU W3YUYECHUH HEKO-
TOPBIX BOIIPOCOB, HAIPAMEP MEXaHU3AIUH, KOTJa HeOOX0ANMO ONpeaeIInTh
MIPOU3BOIUTEIHFHOCTh MAIIIMH, PACXO]] TOPIOYEro u T. M. UTo KacaeTcs u3y-
4YeHns (a He BHEAPCHMs) OONBIIMHCTBO arpOTEXHUYECKUX MPHEMOB (00pa-
OOTKH TOYBBI, IOCEBA, YX0/a, yI00PEHHH), a TaAK)KE CPAaBHUTEIHHOM OLCH-
KH HOBBIX COPTOB H KYJBTYpP B IIPOMU3BOJICTBEHHON 0OCTaHOBKE, TO OHO T'0O-
pas3zo mporie, Jemenne, 6e3 CyIecTBeHHOr0 MPOU3BOJICTBEHHOIO pHCKa U
METOJMYEeCKH Ooyiee MPAaBUIHHO MOXET OBITh NPOBEACHO B OIBITAaX, IO-
CTaBJICHHBIX Ha JeNISHKaX (T0J10cax) ONTUMAJIBHOTO pa3Mepa Uil KaXkI0ro
ciydast.

Henb3st cTaBUTH OMBIT Tak, YTOOBI OJMH €T0 BapHAaHT pa3Melnaics Ha
OJTHOM, a BTOPOH — Ha ApyroM meroMm moie. Jloka3aTe pa3mudus MEKIY
BapHaHTAMH B TIOJOOHBIX CITydasX HEBO3MOXKHO.

PasHbie monst ceBooOOpOTa BCera pa3IHyaroTCs 10 CBOCH HCTOPHUH CTe-
MIEHU OKYJBTYPEHHOCTH M IPYTUM TOKa3aredsM. [103TOMy ONBITHI, 3aJi0-
JKCHHBIC TaKUM O00pa3oM, HAal0T HCKAKCHHYI0 HH(POPMAIHIO O JCHCTBHU
M3YyYaeMbIX TIPUEMOB H, CJICIOBATEIBEHO, BHIBOJIBI HA OCHOBAHUU ITHX OIIbI-
TOB MOTYT OBITh OIIMOOYHBIMH.

OIBIT B MPOU3BOICTBEHHON 0OCTAHOBKE JTOJDKEH OBITH TI0 BOBMOXHOCTH
MIPOCTHIM TI0 TEXHHUKE ITOCTAHOBKM M OCOOCHHO MO METOIHMKE M TEXHUKE
yOopku U ydera yposkas. [loseBeie OIBITEI B XO3SHCTBAaX TOJDKHEI obecte-
YUBATh MOJYYCHHE JAaHHBIX, JOCTOBEPHBIX, IO CYIIECTBY, U, CIEIOBATEIb-
HO, TIPOBOJAWTECS C COOJIOJEHHEM OCHOBHBIX TPeOOBaHMH METOIUKH, BBI-
pabOTaHHBIX U MPOBEPCHHBIX HA THICAYAX OMBITOB HAYYHO-HUCCIICIOBATCIIh-
CKUX YUPEKICHUI.

IIpu opraHu3anuy ONMBITHOW PabOTHI B XO3AHCTBE HEOOXOJAMMO OPHECH-
TUpOBaThcA: 1) HA MPOBEICHNE MOJIEBBIX OMBITOB HE HA CIIELUATBHO BBIJE-
JICHHOM OTIBITHOM Y4YacTKe, a TJIABHBIM 00pa3oM B TOJISIX XO3SIHCTBEHHBIX
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ceBOOOOPOTOB M 2) HAa COYETAaHWE TIOCTAHOBKH W TPOBEICHUS OIBITOB C
OCHOBHBIMH IIPOHM3BO/ICTBEHHBIMH IPOLIECCAMH. B OTAENBbHBIX ciIydasx Ie-
J1eC000pa3HO MOCTAaBUTH OMBIT HA JAENSHKaX O4eHb HEOONBIIOTO pazMepa,
HampuMep NpH HEAOCTaTKE HOBOTO BHJAA yNOOpeHMi mim repOunuaa, ot-
CYTCTBHUH OOJBIION MAPTHH CEMSH HOBOH KYyJBTYpPHI U cOpTa M T. 1. B mo-
JMOOHBIX CiIydasiXx MHOTHE DPabOTHlI IO 3aKJIAJAKE M IPOBEACHHUIO OIBITA
JIOJDKHBI OBITh, €CTECTBEHHO, BBIIIOJIHEHBI BPYYHYIO.

[TporpamMma ONBITHBIX PaOOT B XO3SWCTBE JOJDKHA BKJIIOYATh Pa3HbIE
BU/IbI OIIBITOB, UMEIOLINX HeOobIoe (3—4) YnuCciIo BapUaHTOB, & METOHUKA,
TEeXHUKA 3aKJaJKH U NPOBEACHUS 3KCIIEPUMEHTa HE JIOJIKHBI 3aTPYJHATH
IIPOU3BOJICTBEHHBIE MIPOIIECCHI.

[Tnanupyst onbiTHYI0 paboTy B MPOHM3BOJICTBEHHOH 0OCTaHOBKE, HEOO-
XOMMO TIOMHHUTB, YTO OOJBIIOE YHCIIO IUIOXO ITOCTAaBICHHBIX H: KOE-Kak
MIPOBEJICHHBIX OIBITOB HE BBIACHSET, a 3aIlyTHIBACT BOMPOC 00 3(hhexTus-
HOCTH TOTO WJIM MHOTO IIpHEMa, BeleT K OEecIoyie3HOH 3arpare Tpyaa u
cpenctB. IloaToMy memecooOpa3HO COCPENOTOYNTh BHUMAaHHE TOJBKO Ha
T€X U3 HUX, KOTOPBIE MPEACTABISIIOT HAaNOOIBIINI HHTEPEC IS XO3SHCTBA,
1 TIPOBECTH 3TH OIBITHI BHICOKOKAYECTBEHHO.

Ecnu ke ycnoBuit Ui onbITHOW pabOThl HET, TO JIy4lle COBCEM OTKa-
3aThCS OT Hee.

D¢ GeKTUBHOCTD ONBITHON PabOThI B XO3SHCTBaX OMPEIEISETCs PAOM
ycnoBuid. Bakuelmmmu ABISIOTCA: 1) TpaBWIIBHBIH BBIOOP OCHOBHOTO
HaIpaBJICHUS UCCIICAOBAHUIA; 2) OTHOIICHHE K ONBITHON paboTe pyKOBOIH-
TeNeH U CIIeMAINCTOB X03HCTBa U 3) BHITIOJHEHHE OCHOBHBIX TpeOOBaHMH
METOJMKH ITOCTAHOBKH U IIPOBEJICHHUS MTOJIEBBIX OIBITOB.

OkcnepuMeHTanbHas pabora B Xo3sicTBe Oyner oOpedeHa Ha MpoBal,
€CII PYKOBOJAMTENN HE YACHSAIOT €l JOJKHOTO BHHMAHUS, HE COUTYT ee
MOJIE3HOW sl MPOM3BOJCTBA U OTKAXXyT DKCIEPHUMEHTATOPY B CBOEBpE-
MEHHOM TIpEJIOCTAaBICHUN TEXHHKH W pabO4MX, HE BBIACIAT CPEACTB JUIS
MPUOOPETEHNsT HEOOXOAUMOT0 000PYAOBaHUS, HHBEHTAPS, MaTEpHUAIOB, HE
OyIyT criocoOCTBOBATH BHEAPCHUIO JOCTHKECHHUH B IIPOU3BOJCTBO.

B coBpeMeHHBIX YCIOBHSAX ONBITHAs paboTa B XO3sHCTBaX — 3TO HE pa-
00Ta ONBITHUKOB-OJMHOYEK, a KOJIEKTUBHBIM HAYYHBIH MOUCK HOBBIX Iy-
Teil COBEPIICHCTBOBAHMS NPOU3BOJICTBA, IIEIECHANPABICHHOE HCIBITAHUE H
aKTHBHOE BHEIPEHHE BCETO HOBOTO, YTO JAET HayKa M IIEPEJOBON OIIBIT.
CoBepIlIeHHO 0YE€BHJHO, YTO B KPYHMHOM CEIIbCKOXO3SIIICTBEHHOM IMpOU3-
BOJICTBE BHeJpeHHE U y4eT 3(p(EeKTHBHOCTH HOBBIX arpOTEXHUYECKHX Me-
pomnpuATUil, TTOCTAHOBKY CPaBHUTEIBHBIX IOJIEBBIX OMNBITOB HAI0 INPOBO-
JIMTH TI0 TUIAHY II0JI HEMOCPEACTBEHHBIM PYKOBOJCTBOM KBaJH(DUIIMPOBaH-
HOTO CIlelAaInCTa (arpoHomMa).
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[ToneBBIe OTBITHI, MPOBOAUMBIEC B XO35HCTBAaX, MOKHO pa3JenTh Ha de-
ThIpe BUJIA: 1) OMBITEI-IIPOOBL; 2) TOYHBIE CPABHUTEILHBIE OIBITHL; 3) ONBITHI
Mo y4eTy 3 QPEeKTHBHOCTH HOBBIX arpOTEXHHYECKUX NMPHEMOB U 4) IEMOH-
CTPAIOHHBIE OTBITHL.

B mo6om xo3s1iicTBE B TOM WJIM MHOM O0BeMe MPOBOAAT TaK Ha3bIBae-
MBI€ OTIBITHI TPOOBI, KOTOPBIE ABISIOTCS MIUPOKOJOCTYITHBIM arpOHOMHYE-
CKUM METOJIOM IIOMCKa HOBOT'O, YTO MOXKET OBITh B MOCJIEAYIOIEM HCHOJb-
30BaHO JUI COBEPILICHCTBOBAHUS CEILCKOXO3SMCTBEHHOTO MPOM3BOJICTBA.
Kak y arpoHOMa, XOpOLIO 3HAIOMIEr0 MPOM3BOJICTBO M €ro MOTPeOHOCTH,
TaK ¥ y MOJIOJIOTO CHENHAIIUCTa ITOCTOSIHHO 3apOXKIAI0TCsl MBICIH IO yCO-
BCPUICHCTBOBAHUIO MPUEMOB W METOAOB BO3JCIIbIBAHUSA CEJIbCKOXO03sI1i-
CTBEHHBIX KyJIbTyp. M Hano yMeTh IpPaBUIbHO B IIPOLIECCE IIPOU3BOACTBA
MOCTaBUTh OMBIT-TIPo0y Ha HEOOJNBIION IUIOMAIN W IONyYUTh OTBET HA
BO3HHUKIIKK Bompoc. Hampmmep, arpoHOM 3aMeTHI, YTO Ha OTICIBHBIX
ydacTKaX sSpoBas BUKA M TOPOX CIJIHHO MOJIETAIOT KaK B YHCTHIX ITOCEBaXx,
TaKk U B CMECH C OBCOM W, CIICIOBATEIbHO, HEOOXOOMMO 3aMEHHTH OBEC
IPyTOii, Oojiee yCTOWIMBOM K TOJIETaHUIO KyIbTypol. [ sToro Ha moie,
TZIe BO3ACIBIBAIOT OJHOJIETHHE O00OOBEIE, CTAaBAT HAa HEOOJNBIIHNX JEITHKAX
(mosocax) u, Kak mpaBuiio, 6€3 MOBTOPHOCTH OMBIT-IPOOY ¥ BMECTO OBCA B
Ka4eCTBE KOMIIOHEHTA HCIBITBIBAIOT APYTHE KYILTYPHI, HAIIPUMEP TOpYHU-
1y, SIPOBYIO MIICHUITLY, 000BI U T. 1. BusyaabHble HAOIIOACHHUS 32 POCTOM U
pa3BUTHEM PACTCHUN M YUeT ypoxkas B 3THUX OMBITaX MO3BOJSIIOT 0TOOpaTh
Te coueTaHus (BapHaHTHI), KOTOpPHIEC 3aCIyXXHBAaIOT BHUMaHUs, Ooyiee Iiry-
OOKOTO HM3y4YCHHS W BCECTOPOHHEH OICHKA B CPAaBHUTCIHHBIX ITOJIEBBIX
OTIBITAX.

Kpome onbITOB-ipoO, B X03siCTBaX HEOOXOIUMO CTaBUTh TOYHEIC
CpPaBHHUTEIBHBIC TOJEBBIC OIBITHI MO pa3paboTke TUQQepeHIMPOBAHHON
arpOTEXHUKH, UCTIBITAHAIO HOBBIX MPUEMOB M TEXHOJOTHIA, PEKOMEH/I0OBaH-
HBIX HAYYHBIMH YYPCSIKICHUSAMHU. DTH OMBITHI JOJDKHBI IPOBOIMUTHCS B CO-
OTBETCTBHH C OCHOBHBIMH TPEOOBAHMSMH METOAMKH IIOJIEBOTO OIBITA: C
cOOFO/ICHNEeM TIPHUHITAIA €IMHCTBEHHOTO PA3NINYUs, B THIIMYHBIX MOYBCH-
HBIX M XO3SHCTBEHHBIX yCJIOBHSAX, HA CPAaBHUTEIHHO OJHOPOAHBIX IO ILIO-
JIOPOAMIO 3€MEJIBHBIX YdacTKaxX ¢ U3BECTHOM ucTopuei. IloseBbie ONBITH B
MIPOU3BOJICTBEHHOW 0OCTaHOBKE TpPeOYIOT OCOOCHHO THIATEIHHOTO Yydera
ypokasi, Tak Kak 3/eCh OO MHHHMYyMa COKpAIIaloTCs KOJMYECTBEHHBIC
HaOro/IeHus 3a (pakTOpaMu BHENIHEH Cpelbl U PACTCHHUSMH, UMCIOIIUMU
CaMOCTOSTENIFHYIO IIEHHOCTh, U YPOXKail — (haKTHYECKU CTUHCTBEHHBIA KPH-
Tepuil OlleHKH (P PEKTUBHOCTH M3y4aeMbIX IpueMoB. [loaToMy MeTouke 1
TEXHHUKE TI0JICBOTO OIBITA B XO3SIMCTBE M OCOOEHHO METOJAMKE W TEXHHKE
yOOpKH U yueTa yposkas JOJKHO OBITh yIIEJICHO 0c000¢ BHUMAHHE.

80



3eMeTbHbIC YIACTKH [0l CPABHUTEIIFHBIC MTOJICBBIE OTBITH BEIOMPAIOT B
MOJISIX XO3AWCTBEHHBIX CEBOOOOPOTOB 3a TOJ, a JIydllle 3a JBa roja JIo 3a-
KJIQIKH OTIBITOB. YYACTKH JOJDKHBI OBITh THITUYHBIMUA JJISI TAHHOTO XO3Sii-
CTBa I10 TIOYBEHHOMY ITOKPOBY, JOCTATOYHO OJHOPOIHBIMH IT0 TIOZOPOANIO
U C OAMHAKOBBIM XO3SIMCTBEHHBIM HCIIOJIL30BAHMEM, 10 KpailHeil mepe, 3a
IIBA TIPEeABITyIUX Tonaa. s mpaBHIBHOTO BBEIOOpa ydacTKa HEOOXOIUMO
BOCIIOJIb30BAaThCSl MOYBEHHOW KAapTOM M KHUIOW HCTOpuM moJjied. B ron,
MPeAUIeCTBYIOMNN 3aKJIaJIKe OTbITa, PEKOMEHAYETCS 1aTh OLIEHKY MECTPO-
ThI IIJIOAOPOAM OYBBI IO COCTOSIHUTIO XO3SHMCTBEHHOTI'O IOCEBA. Hﬂﬂ 3TOTI'0
3-4 pasa 3a BereralMi OCMATPHBAIOT IOCEB MPE/IICCTBYIONICH OIBITY
KyJabTypbl. [lo pocTy U pa3BuTHIO pacTeHUN CPAaBHUTEIBHO JIETKO CYIUTh
00 OJJHOPOJHOCTH IIOJAOPOAMS MO4YBbl. Ha OCHOBaHMHM MHOTOKPAaTHOU rJja-
30MEpHON OIIEHKH TOCeBa M3 OOIIEr0 MacCHBa BBIACISIOT HanOoiee BHI-
PaBHECHHBIA W yMOOHBIN AJIS 3aKJaIK{ OTBITa 3eMEIbHBIH Y9acTOK W (PHK-
CHUPYIOT €r0 TPAHHUIIBI KOIBAMHE (perepamu).

[Tnomanp AEISHKY MOJIEBBIX OMBITOB B XO3IHCTBCHHBIX YCIOBHAX yCTa-
HaBJIMBAIOT B 3aBHCHUMOCTH OT COJICP)KaHUS U IIETH OIbITa, OCOOCHHOCTEH
KyJNbTYpBl U TIECTPOTHI ILIOJOPOIHS MOYBEL. YacTo, OJHAKO, PEIIAONINM
@aKTOpOM ABJIAIOTCA TEXHUYCCKHUEC YCJIOBUA MPOBCIACHUA DKCIICPUMEHTA.
PaSMep JACTIAHKU JOJIKCH MO3BOJIATH MAaKCHUMaAJIbHO MEXaHU3UPOBATH IIPO-
BEJICHHE BCEX CEIbCKOXO3AWCTBEHHBIX PabOT MPOM3BOACTBEHHBIMH MAIIIH-
HaMH U OPYAUSIMH.

B Hambonpiieit creneHH 3TOMY TpeOOBaHHWIO OTBEYAIOT Y/JIMHEHHBIE
JIEJISTHKY, TIOJIOCHI, PACIIONIOKEHHBIC B OJIUH PSII (SPYC) MOTEpEK WM BIOIb
Bcero noust. CienoBaTebHO, JUTHHA ACTSHKH M €¢ TUIOIAAb B 3HAYHTEIb-
HOW CTENICHH ONPEACIISIOTCS CIIyJYalHBIMU (haKTOPAMHU: JUTHHOW WITH IIHPH-
HOW TOJIsi, B KOTOpOM pa3Mmemiaercsi ombiT. llIlupuHa HenssHKH BapbHpYeET
MeHee 3HAYUTEIbHO U MOJHOCTHIO 3aBUCUT OT U3Yy4aeMbIX MpUeMoB. Tak, B
OTIBITAX IO 00PaOOTKE MOYBHI IIUPUHA JICJITHKH JOJDKHA OBITH JOCTATOYHON
JUTSI HOPMaITbHOUM paboThl 00pabaThIBAIONINX OPYAWMA U COCTaBIATH (C yde-
TOM OOKOBBIX 3aIIMTHBIX MMOJoc) He MeHee 10-15 M; B ombITax mo m3yde-
HHUIO HOPM U CIIOCOOO0B MOCeBa MIMPUHA JEISHKH JT0JDKHA OBITH HE MEHBIIIE
IIMPHUHBI 3aXBaTa CESUIKH; B OIBITAX C M3YYCHHEM TepOMIMIOB U TIperapa-
TOB JUIst OOPHOBI C OOJIE3HAMH M BPEIUTEIIIMA — HE MCHbIIE NIUPUHBI 3a-
XBaTa OTPBICKABATEIS FITH OIBUIMBATEIIS.

B moieBBIX OMBITaX ¢ 36pPHOBBIMH KYJIbTYpaMH, KOT/Ia YOOPKY ypoxas
IUTAHUPYIOT MPSIMBIM KOMOAHHUPOBAHUEM, NIUPUHY YYCTHOW YACTH JCIISH-
KM HEOOXOJUMO YCTaHABJIMBATH KPATHOW OJTHOMY HJIM HECKOJIBKAM 3aXBa-
TaM XeJiepa CaMOXOHOTO KOMOaiiHa.
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[IpakTrKa MOCTAaHOBKH MOJIEBBIX OMBITOB B XO3SHCTBAX MOKA3hIBACT, UTO
nenecooOpasHas MIMPUHA JEIISTHKY (ITOJIOCHI) IS 36PHOBBIX 8—16 M | TS
mponamHeX KyasTyp 5—10 M, a obmas wromans ee 500-2000 m?. Tlpu Ta-
KHX pa3Mepax ACNISTHKH JJIs ombITa ¢ 3—4 BapuaHTamMHu M 3—4-KpaTHOMH Io-
BTOPHOCTBIO TpeOyeTcsi 3eMeNbHBIH y4JacTOK IUTOIanbio He Oomnbire 2,5-
3ra.

Bce arporexHnueckue paOOTHI B IHOJIEBBIX OINBITAX HY>KHO IPOBOJHUTH
CBOEBPEMEHHO M BBICOKOKAYECTBEHHO, C COOJIOJICHHEM EIMHCTBA BCEX
MIPOYMX YCIIOBHUI, KPOME M3y4aeMoro. Ypoxkail B ONbITax, 3aKJaJbIBaeMbIX
B NIPOM3BOJICTBE, YUHUTHIBAIOT, KaK IPaBUJIO, CIUIOLIHBIM METOJIOM CO BCed
YUYETHOM IJIOIIAAN JessiHKY. JlaHHbIe ydeTa yposkas cieayer oopadaThiBaTh
CTaTUCTUYECKH METOJIOM JTUCIIEPCHOHHOTO aHaJIN3a.

Js mepBOHAaYANBEHON OICHKH MPHUHINITHAIHFHO HOBBIX CIIOCOOOB BO3/1e-
JBIBAaHUS CEIbCKOXO3AUCTBEHHBIX KYIBTYP, HEOOXOIMUMO 3aKIaJbIBaTh WX
Ha HeOompImuX mexsakax — 50-100 M2, a B OTACIBHBIX ciaydasx 10-20 M2,
MeToarka W TEXHUKA MPOBEICHHUS THX OIMBITOB HE OTIMYAIOTCS OT METO-
TUKU U TEXHUKH TMOJIEBBIX OIBITOB, IPHUHATHIX [T HAYYHO-HCCIIET0BATEIIh-
CKHMX y4pexaeHUW. Takue OmbIThl B XO35HCTBaX NPEACTABIISIIOT UCKIIIOYE-
HHE W CTaBAT MX Ha 0co0O BBIJICJICHHBIX YYacTKaX BHE XO3SMCTBEHHOTO
CEBO0O0OOPOTA.

Crenyrommuii 3Tarn OnbITHBIX PadOT B MPOM3BOACTBE — OOBEKTHBHBIN KO-
JIMYECTBEHHBIH YyYeT XO3SMCTBEHHOH 3((EeKTHBHOCTH arpoTeXHHYECKUX
MEpOIpHUsATHH. DTO MO CYLIECTBY COBMELIEHHE MpoLecca BHEAPEHUS U UC-
CJIeJOBaHUS T€X HOBBIX MPHUEMOB HJIM TEXHOJIOTHH, arpOTeXHUYECKasl OIeH-
Ka KOTOPBIX YK€ JIaHa Ha OTBITHBIX CTAHIUAX U B ITOJICBBIX CPAaBHUTEIBHBIX
OTIBITaX XO3SMCTB, HO HEOOXOTUMBI YCOBEPIIECHCTBOBAHWME W JajbHEHIIAs
mudepeHIranis UX B YCIOBUAX KOHKPETHOTO X03SHCTBA.

Jns yaeta 3¢GEeKTHBHOCTH HOBOTO arpoTEXHHYECKOTO IpremMa (copTa)
WIH TEXHOJIOTHH B OOIEM MaccuBe, TAe OymeT BHEIPSTHCS MPUEM, BBIIC-
Ts10T 3—4 KOHTpOJbHbIE MoJockl. [1InpiHa KOHTPOIBHBIX MOJIOC IS KYJb-
Typ CIUIOLIHOTO CeBa JOJDKHA ObITh He MeHee 10-20 M, MpomamiHbIX KyJib-
Typ — 5-10 M. Ha 3Tux nosnocax HOBBIH (OIBITHBIIN) arpOTEXHUYECKUN MTPH-
€M HE MPUMCHAIOT. KOHTpOJ'IBHBIe I10JIOCHI HCO6XO)II/IMO BBIACIIATH Tak,
9TOOBI OHU OXBAaTHIBAJIN BCE Pa3HOOOpa3ue YCIOBUN 3eMEITbHOTO MacCHBA H
MIPaBUIBHO XapaKTEPHU30BAIM arpOTEXHUUECKYIO 3(p(PeKTHBHOCTH BHEApsie-
MOT0 TIpHeMa.

I'paHUIBI KOHTPOJIBHBIX TOJOC HA KOHIAX MOJS (UKCHPYIOT KOJIBIIIKA-
MU U BEIIKaMH.

[Tpu ybopke yporxkail yIUTHIBAIOT OTACIHHO HA KOHTPOJIBHBIX ITOJIOCAX H
Ha PSZOM PACIOJIOKEHHBIX U MapalUIeIbHBIX UM II0JIOCAX XO3SHCTBEHHOTO
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1oceBa, A€ NPHUMEHAIOT HOBBIM npueM. KoiwdecTBO M mIIomaayd KOH-
TPOJIBHBIX M ONBITHBIX YYETHBIX IOJIOC JOJDKHBI OBITh OAMHAKOBBIMH. Co-
MOCTABIISIL CPEIHNE YPOXKAH KOHTPOJIBHBIX M ONBITHBIX yYacTKOB, JETIAIOT
BBIBOJ] 00 arpoTexHHYecKoW 3()h(HEeKTHBHOCTH, a SKOHOMHYECKYIO 3¢ dek-
TUBHOCTh HOBOTO IMPUEMa WJIN TEXHOJOTHU OINPEACISAIOT y4ETOM 3aTpaT |
TIPUOBLITH.

OpuH U3 Ty4Immx crnoco0oB yOOPKH 36pHOBBIX KYJIBTYP C KOHTPOJIBHBIX
W OTIBITHBIX YYETHBIX HOJIOC — IPsIMOE KOMOaifHUpOBaHHE.

Iepen HavanoMm pabOThI KOMOAHH NOJDKEH MPEIBAPUTEIHLHO MPOpPado-
TaTh HEKOTOPOE BpeMs Ha XO34HCTBEHHOM moceBe. HemocpencTBenHo me-
pel 3ae3/10M Ha y4eTHbIE I0JIOCH U Mocie yOOpKH yporkas Ha HUX HeoO0Xo-
JIUMO B TeYeHHE 2—3 MUH MPOMOJIOTh OCTaTKH C:kaToro xyeba. Kombaiinep
BEJECT MAIIMHYy TOYHO Ha BEIIKH, KOTOpPHIC YCTAHABIHMBAIOT B CEPEIMHE
HaMEYEHHBIX NPOKOCOB. Ha Kakmoil KOHTPONBHOW TIOJIoce IENaloT /ABa
MIPOKOCA C pacCcTOSHUEM 2—5 M ApYT OT Ipyra. 3epHO ¢ HHX COOMpaioT B
MEIIIKH, 3TUKETUPYIOT, & 3aTeM B3BEIIUBAIOT. PAIOM C KOHTPOJIHHOH TI0JIO-
coii (Ha paccrostann 3—1,0 M) cipaBa U cieBa AENaloT 110 MPOKOCY VIS yde-
Ta ypoxKkasi C ONBITHOTO BapHaHTa. TakuM oOpa3oM, yueTHas IUIoLIagb Hep-
BOH KOHTPOJILHOHM M OTMBITHOM MOJOC OyAeT paBHA yJBOSCHHOW IMIMPUHE 3a-
XBaTa xezepa KoMOaiiHa, yMHO)KEHHO! Ha JJIMHY TOHA.

Hanpumep, npu mmpuse 3axBata xeaepa 4 M u juymHe rora 200 M oHa
Gyzet paBra 2x4x200 = 1600 m°.

Jlist ompeneneHust BIaKHOCTH M MAacchl OTCOPTHPOBAHHOIO 3€pHA, a
TaKKe €T0 KadeCTBa IIPU B3BEIIMBAHNH YpOKasi OEpyT cpeiHIe MpoOBI OKO-
J0 1 kr.

[ocne Toro, kak OyIyT yOpaHBI BCe YUETHBIC ITOJIOCH], YOUPAIOT ypoxKail
CO BCETO MACCHBa TEM K& KOMOaHHOM.

OKOHOMHUYECKYIO 3()(HEeKTHBHOCTS BHEIPEHUS HOBOTO arpOTEXHUYECKO-
TO MEpONpPHATHSA YCTAHABIMBAIOT COMOCTABICHUEM MOMOJHHUTEIBHBIX 3a-
TpaT TpyJa U CPEACTB MPOU3BOJCTBA M CTOUMOCTH JOMOJHUTEIBHOTO YpO-
xast. [ 3TMX pacyeToB HEOOXOAMMO HMETh CIeNyIOLIMEe TOKa3aTeu:
1) npubaBKy ypoxkasi OT MPUMEHEHHs TaHHOTO MpueMa; 2) MOTOJHUTENb-
HBIE 3aTpaTHl HA ee MoJTyueHHe; 3) J0X0/A Ha FeKTap IJIOIa Iu.

Ecnu HOBBIN arpoTeXHUYECKH MpUeM He TpeOyeT JOIOIHUTENbHBIX 3a-
Tpat, HaIpUMep ONTHMAJbHBIM CPOK CeBa, paHHUHM MOABEM 310M, MUHEpa-
nr3anust o0pabOTKH TOYBHI U T. II., TO B 3TOM CIIy4ae HUKAaKHX pacyeToB,
KpPOME arpoTeXHHYECKOH M CTaTHCTHYECKOI OLICHKH, IPOBOANTH HE CIEIy-
€T, TaK KaK 3KOHOMHYECKUH 3 PEKT TaKNX IPUEMOB OUECBH/ICH.

Baxnast ponp B mponarasjie JOCTHXCHHUH HAYKW W HEPEOBOTO OIbITA
MIPUHAICKUT JI€MOHCTPAIIMOHHBIM, WM TOKa3aTelIbHBIM MOJIEBBIM OIIBI-
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TaM. ['1aBHas 3ajaya 3TUX ONBITOB 1aTh HAIJSAHOE MPEACTABIECHUE O Ipe-
UMYIIECTBE U OCOOEHHOCTSIX HOBOTO arpOTEXHWYECKOTO MpHEMa, TEXHOJIO-
MU BO3ZEIbIBaHMSI, HOBOI'O COPTa WM KYJbTYpHhl. [[1s1 AEMOHCTpallMOHHBIX
OIBITOB, KOTOPBIE 3aKJIaIbIBAlOT B OMOPHO-IIOKA3aTENIbHBIX X03siCTBaX, HA
SKCIEPUMEHTANBHBIX 0a3aX HAayYHO-HCCIIEOBATEIECKAX YUPESKICHUN U B
MIEPEZIOBBIX XO3SMCTBaX, OTOMPAIOT T€ MPHEMBI M CHOCOOBI, arpOTeXHHUYC-
CKas OIICHKAa KOTOPBIX JIaHA B IOJICBBIX OMBITAaX, XOPOIIO OTpabOTaHa BCs
TEXHOJIOTHS, U, CIEOBATEIILHO, HET OCHOBAHUI COMHEBAThCs B UX 3 dek-
TUBHOCTH.

33Kﬂa[lblBaIOT JACMOHCTPAIITMOHHBIC OTBITHI B IMOJISAX XO3SIMCTBEHHOTO Ce-
BOOOOpOTa Ha ydacTkax (I0J0CaX), MO3BOJIIONINX MOTHOCTHIO MEXaHH3H-
pOBaTh BO3JIENIBIBAHKE ONBITHOW KYJIBTYpbl. PabOTHI 10 3akiiajgKe U MpoBe-
JICHUIO OTBITa JTOJDKHBI OBITH BBINTOJNHEHBI CBOEBPEMEHHO M BBICOKOKAade-
CTBEHHO.

Bo Bpems Bererauuu ONBITHBIE MMOCEBBI U JOPOKKH MEXAY JEJISTHKAMHU
TIOJDKHBI COZlepKaThesl B 00pa3noBoM mopsiake. [ocie BcxomoB 1 mpoOUBKH
JIOPO’KEK Ha ONBITHOM YYacTKE YCTAHABIIMBAIOT 3TUKETKU. B Hauane ombiTa
MOMEMIAIOT OOJBIIYI0 STUKETKY C KPaTKHUM OIHMCAaHHUEM PEKOMEHIYEeMOTO
npueMa uin HOBOH TEXHOJIOTHH BO3ACIbIBAHUA KYJIbTYPBI. Ha JCIITHKaX
YCTaHaBJIUBAIOT HC6OJ'ILI_HI/IC OTUKCTKH. Haurmcn Ha HIOACIAHOYHBIX DTHU-
KeTKaxX JIOJDKHBI B CaMOM KpaTKOW M MOHSTHON (opMme yKa3blBaTh Ha OC-
HOBHBIC OTJIMYUA BAPUAHTOB.

Ha ygactke, rae 3a0’keH EMOHCTPAIMOHHBIN OMBIT, LIEJIeco00pa3Ho
OpraHn3oBaTbh CEMHUHAPBI C PYKOBOJUTCIIAMU U CIICUATIMCTAMH COCCIHHUX
XO3AHCTB, YKa3aTh yCJOBHS MOJIYYCHUS HAWOONBIIEro 3PQeKTa OT peKo-
MEHIyeMOTO CIT0c00a BO3/ICTBIBAHMS.

OpraHuzanys MacCOBBIX SKCIEPUMEHTAIBHBIX UCCIEJOBAHUM Ha MOJAX
U (epMax, aKTHBHOE BHEAPEHHE JOCTIDKCHHUI HAYKH U IIEPEIOBOTO OIBITA —
9TO HEOThEMIIEMas YacTh €r0 MPOU3BOACTBEHHON NEATEIHLHOCTH, Hanboiee
IUTOIOTBOPHBIN MyTh YCHEITHOW PaOOTHL.

B mHactosimiee Bpemst co3aHbl 0COOCHHO OJIATOMPUSITHBIE YCIOBUS IS
IIMPOKOTO BHEJPEHUS B IPAKTUKY HOBEMIIMX JOCTM)KEHHH HAyKH, Ui
MIPOBEJIEHUST IKCIIEPUMEHTAJIbHBIX pabOT HEMOCPEJACTBEHHO Ha MPOW3BOJI-
CTBE, U COBPEMEHHBII arpoHOM — 3TO TEXHOJOI M XO3SMH IOJI.
B mpaxtudeckoii paboTe OH TOIDKEH JOBEPSTH JIUIIb OJHOMY aBTOPHTETY —
(hakTaM, TOITYIEHHBIM B TOYHOM OTIBITE.

2.3. Yxox u HaGII0IeHHs 32 PACTEHHSIMA HA OMBITHOM Y4acTKe

XapaKTep IIOJICBBIX pa60T, MPOBOAMMBIX Ha ONBITHOM YYAaCTKC, 3aBUCUT
oT BLIpaHIHBaCMOﬁ KYJbTYPBbI, 3a/la4 UCCJICAOBAHUA U T. 1. O6p360T1<a 104-
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BbI, €CJIM OHA cama He SIBJISIETCS N3y4aeMbIM (haKTOPOM, J0JDKHA OBbITh OJH-
HAaKOBOM, OTHOBPEMEHHOHN U BBICOKOKAYECTBEHHOM Ha BCEX JENSIHKAaX OIIbI-
Ta. [ToceB pacTeHuil Ha OMBITHOM Y4YacCTKe, KaK MPaBWIIO, JOJDKEH ObITh
MPOBEJICH B OJIUH JIeHb. BO BCeX OMbITaX HOPMBI BBICEBA XKEIATEIBHO YCTa-
HABJIUBATH 110 YHCITY BCXOKUX CEMSH, a HE IO BeCy.

Baxkne#niM npaBuiIoM yXo/a 3a OMBITOM SIBIISICTCS OAHOBPEMEHHOCTh
BBIMTOJTHEHHSI arpOTEXHUUECKUX Pa0bOT Ha BCeM ydacTke. Ecim ke mo Ka-
KAM-TO TIPUYMHAM 3TO HEBO3MOXXHO CJIEJIaTh OJHOBPEMEHHO, TO B TEUEHHE
OJIHOTO JHS pabOTHI HEOOXOIUMO 3aBEPIIUTh HA [IEJIOM YUCIIC MOBTOPEHUIA.
Orto TpeboBaHHE HEOOXOJUMO CTPOTO BHINONHATH. Ero HapylieHue mpuBo-
JIUT K HEJIOCTOBEPHOCTH OMBITA 110 CYIIECTBY, BE/b JaKe HE3HAUMTEIHHbIM
pa3pbIB, HAIIPUMED, B CpOKaxX 00pabOTKU WM CPOKaX BHECCHHUS yI0OPEHUIA,
Bcero Ha 6—8 4acoB (0OCOOCHHO €CJIM 3a 3TO BPEMs NPOUAET JOXKIb), YaCTO
MPUBOIMT K CYLIECTBEHHBIM PA3JIUUUSIM B POCTE U Pa3BUTUH PACTCHUIA.

Bropoe obiiee TpeboBaHHE — BHICOKOKAUYECTBEHHOCTh BCEX BBIMOITHSIC-
MBIX pabOT ¥ PaBHOKAYECTBEHHOCTh MX Ul BCEX BAPHAHTOB. ATPOTEXHH-
4yeckuil pOH Ha OIMBITHOM YYacTKE JOJIKEH ObITh ONTHMAIBHBIM ISl POSIB-
nenust 3G peKTa u3y4aeMoro npueMa ui copra.

B 0011em, yXxo/ 3a pacTEHHSAMH B OIBITHOM I10JIE€ HE JOJDKEH OTIIHYATh-
Cs OT yXOJa 3a COOTBETCTBYIOLIMMH KYJIBTYpaMH B IPOHM3BOJCTBEHHBIX
ycnoBusx. [IpomosKy, MeKIYpsSAHYI0 00pabOTKy, MOAKOPMKY U T. 1. IPO-
BOJIAIT OJIMHAKOBO HA BCEX JEISHKAX OIBITA U HE PACTATHBAIOT BO BPEMEHH.
K cnennansHbiM paboTaM 10 YXOIy 3a OIBITOM OTHOCSAT MOAEIKY W IpO-
YHCTKY JOPOKEK, O0pEe3Ky MO IIHYpY KOHIOB JEJSIHOK, a TaKXkKe OTOMBKY
3amuTHBIX mojoc. Ciofa jke OTHOCHTCS CBOEBPEMEHHAs! PACCTAHOBKA KO-
JIBIIIKOB, STHUKETOK ¥ T. 1. Ha Bceil TeppUTOPHH OTBITHOTO ydacTKa MOI-
JIEPIKUBAIOT YHCTOTY, HE JIOJDKHBI OCTABATHCS BBIIIOJIOTHIE PACTEHHUS, OCTAT-
KU GOTBBI, COJIOMBI M PYrOTO MYyCOpA.

B TeueHne BereTanuoOHHOrO MEPUOJA OJHOBPEMEHHO C YXOIOM IPOBO-
JUIT TIOCTOSIHHBIE HaOIoeHHs 3a pacTeHussMH. HaOmoeHus: — 3T0 HeOTh-
emileMasi COCTaBJISIIOIIAs B JIOCTIDKCHHH KOHEYHOH LIENIU TOJIEBOTO OIbITA,
MOJTY4eHUH MAKCUMAJIbHOTO YPOXKasl.

[Tpu u3y4eHHH BIMSHHUS HA YPOXKai Pa3sHbIX arpOTEXHUYECKUX PUEMOB
WIN 3alIUTHBIX MEPOIPHUSITHH HEIOCTATOYHO H3YYHUTh JIMIIb MOKA3aTesIn
ypoxas. Heo6xo1umMo 00s13aTeNIbHO YUUTHIBATH COMYTCTBYIOIINE YCIOBUS U
(hakTophl, OOYC/IABIUBAIOININE YpPOXKAW: MOTOAHBIC YCIOBHS, 3UMOCTOM-
KOCTh, 3aCyXOyCTOHYHUBOCTb, MOJEraeMOCTh, YCTOHYHUBOCTH COPTOB K 0O-
JIE3HSAM, MHTEHCHBHOCTh POCTA PACTEHUN M BpPEeMs BXOXKIECHHUS B Ty WIH
uHyI0 Qa3y ux pa3Butus. Kpome 3T0ro, HEOOXOAUMO YUUTHIBATH THUII TIOYB,
BpeMsi ITPOBEJCHUS BCEX pabOT OT MOJArOTOBKH MOYBHI 0 YOOPKH ypOxKasi.
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Tonpko Tpu COOMIONEHUH BCEX 3THUX TPEOOBAaHMI MOXKHO OXapakTepH30-
BaTh HE TOJBbKO IOJYYEHHBIH KOHEUHBIN pe3yJjbTaT — ypoKail, HO U BbISC-
HUTH IPUINHBI TTOJTyYeHHUS Pa3HBIX yPOXKACB.

®duronaroory, B OTJIMYHE OT PACTEHHEBOA, B Tporecce (heHOJIormye-
CKHX HaOJFOJEHUH MO CYIIECTBY HEOOXOIMUMO peliaTh JBe TECHEHIINM 00-
pa3oM B3aHMOCBSI3aHHBIC 3a0a49H:

1) BecTu HAOMIOJEHUS 3a PACTEHUSIMH, OBITh BHUMATEJIbHBIM K PETH-
CTpAaIli¥ BIHMSIHUS PA3TUYHBIX (PAKTOPOB HA UX POCT U PA3BUTHC;

2) cneauTh 3a pa3BUTHEM 3a00JICBAHHWS: 3HATH UCTOYHUKUA HH(EKIHH,
JUTMHY WHKYOAIlMOHHOTO IEPHOJa, MUK Pa3BUTHs BO30ymuTelns OOJe3HHU,
BpeMsl MOSIBJICHUSI TIEPBBIX MPU3HAKOB 0OJIC3HM, HAYAI0 MAacCOBOIO Pa3BH-
THUSI, TUATHOCTHKY 3a00JI€BAHUS U JPYTUE BOIPOCHL.

Crnenyetr 0co00 MOAYEPKHYTH, YTO MPH PETUCTPAINH PA3IHMIHBIX (ak-
TOpPOB, TPOBEICHAN YYETOB MOPAKEHHOCTH Ba)KHOEC 3HAUYCHHEC MMEET 3Ha-
HUe (a3 pa3BUTHA PACTCHUI U MpPaBWIbHOEC NMPUMCHEHHUE 3TUX 3HAHWU Ha
MPaKTHKE, TIOCKOJIBKY JaHHBIC BCEX YUETOB W HAOIIONCHUI NOJDKHEI OBITH
CPaBHUMBI, YTOOBI MOJKHO OBLIO COIIOCTABJIATH PE3YNIbTAThl HCCICIOBAHUIM,
BEITIOJTHEHHBIX B Pa3HBIC BETreTAllMOHHBIC NEPHOIBI, B Pa3HBIX MECTax U
Pa3HBIMH HCCIIEIOBATENSIMH.

OI[HI/IM N3 BaXXHBIX ACIEKTOB COIMMOCTaBUMOCTHU PE3YJIbTATOB ABJIACTCA
TOYHOE OmpeseacHue (a3 pa3BUTH PACTCHHMN, MPH KOTOPHIX MPOBOAMUIKHCH
yueTbl. 3HaHue (a3l pa3BUTHUS MTO3BOJISIET CPABHUBATh JJAHHBIC 1a)XKe B TOM
ciydae, KOrJa BpeMs MOceBa M MPOJOHKUTEIBLHOCTh BETeTallMHd Pa3jinya-
FOTCS IS Pa3HBIX BEreTal[HOHHBIX MIEPHOIOB WIIH B Pa3HBIX MECTaX.

K coxanenuro, pa3Hble UCCIECIOBATEIH HCIOIB3YIOT Pa3IHYHBIC ITKAIIBI
JUIA BBIICTICHUS OTICIBHBIX JTAllOB pa3BUTHs pAcTeHWi. Takwe NIKalbl
0OBIYHO OCHOBAHBI HA JICTANBHBIX (DEHOJOTHUYCCKUX HAOIFOICHUSIX.

Jis pa3HBIX KyJIbTYp HCHOJB3YIOT CBOW IIKAJBI JJIS XapaKTCPUCTHKU
(a3 pasButus pactenuil. Hanbosee pasHooOpa3HBIC MOJXOABI B 3TOM BO-
mpoce, BEPOSTHO, UCTIONB3YIOT UL 3€PHOBBIX KyJlbTyp. Tak, 4acTo MpoCTO
0TMEYar0T (DEHOJIOTHYECKYI0 a3y — MpopacTaHhe CeMSH, BCXOJBI, BEIXO] B
TpyOKy w®T.1m. YacTo HCMOIB3YyeMOW  SBIAETCA  TakKe  IIKama
®. M. KyniepmaH, B KOTOPOH 3Tambl pocTa U Pa3BUTHS PACTCHHHA BBIJIEIISI-
IOTCSI HA OCHOBAaHHH ATAIlOB OPraHOTeHe3a KOHyca HapacTaHWA. DTH STaIlbl
0003Ha4garoT MO0 JaTHHCKUMH OykBamu oT A 1o W, nrbo apabckumMu muinn
puMckumu tmdpamu ot 1 o 12.

B 3anamHOl Hay4HOU JUTEpaType YaCTO UCIONB3YIOT YHCIOBYIO IIKAITY
®dukeca, B KOTOPOH Kaxxias (aza pa3BUTHS pacTeHUil 0003HavyaeTcs Iud-
pamu oT 1 10 12, HCTIONB3Yysl ACCATHIC HOJIM SIUHHUIIBI U O0Jiee AeTalbHO-
T'O OIUCAHUS 3TATNIOB Pa3BUTHS PACTCHU.
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Kaxknast U3 ynmoMsiHyTBIX IIKaJ UaeHTUUKALUK (a3 Wi ITarnoB pocTa
W Pa3BUTHS PACTEHUH, OIHAKO, UIMEET ONpeJielIeHHbIe HenocTaTku. [Ipexe
BCEro, OHU HE OIUCHIBAIOT BECh MEPHOJ BEreTallii PAaCTEHHUH JO0CTATOYHO
JieTanbHO. BO-BTOPBIX, OHM SIBIISIOTCS B 3HAYUTENHHOW CTENEHH OIMMCa-
TENBHBIMA M HE 00ECICYMBAIOT JOCTATOYHOW WMH(POPMAIUHU I KOJIHYE-
CTBEHHOH OLIEHKH POCTa W Pa3BHUTHUsL. BeliencTBHE 3TOTO AaHHBIE C TPYIOM
TTO/ITAIOTCST KOMIIBIOTEPHOH 00paboTKe.

Hawubonee ynoBieTBOpUTENBbHON K HACTOSIIEMY BPEMEHH JUIS 3€PHOBBIX
KYJIBTYp SBJSIETCS IECSITUYHAS IIKaia, pa3padoTaHHas 30JJaKCOM C COaBTO-
pamu B 1974 r. Ilo 3T0ii mkane Beck IEpHOJ] pa3BUTHUS PaCTCHUN pa3OUT Ha
100 sTamoB, obo3HavaembIx 1udpamu ot 0 10 99, u mikana 3omakca SBIs-
eTcsl (paKTUIECKH MEXIYHAPOIHOM.

2.4. Benenne TOKyMEeHTAIIMH MO OMBITY

[TpaBunbHOE M PEryJsIPHOE BEACHHE NOKYMEHTAIlMM W OTYETHOCTH II0
OTIBITY SIBIISIETCSI OOS3aTENBbHBIM JIEMEHTOM AKCIIEPUMEHTAIBHOW pabOTHI.
OOBEKTUBHBII aHaIN3 M 00BSICHEHHE PE3yJIbTATOB UCCIEJOBAHUN BO3MOX-
HBl TOJIBKO TIPH YCIIOBHHM Yy4€Ta W CBOEBPEMEHHOTO (DMKCHPOBAHHMS BCEX
BBITIOTHAEMBIX paboT, CONMyTCTBYIOMMX (DAaKTOPOB M pe3yJbTaTOB HaOIIO-
JICHUH U aHAJIU30B.

JloKyMeHTaIus 1Mo TOJICBOMY OIBITY JIOJDKHA OBITH IOJIHOM IO COoZep-
JKaHWI0, 00BEKTUBHOM, CBOCBPEMEHHOM M TOCTOBEPHON. 3aliCH JOJDKHBI
OBITH OJJTHOTUIIHBIMHU.

O0s13aTeIbHBPIMU IOKYMEHTAMH T10JIEBOTO OIIBITA SIBJISIOTCSL:

* pabouwnii miaH (IporpaMma);

* IepBUYHAS TEKYyIasi JOKYMEHTaLUs (JHEBHUK MOJIEBBIX PaldoT);

* BCIIOMOTaTeJIbHBIE TOKYMEHTHI (paboune TeTpaay WK )KypHaIb);

* CBOJHBIE JJOKYMEHTHI (3KYPHAJI TI0JIEBOTO OIIBITA);

* OTYET O NMPOBEJICHHUH TI0JIEBOTO OIIBITA.

Pabounii muaH (mporpamma) OIBITa COCTABISETCS HCIOJTHHUTENEM Ha
OTIpeieTICHHBII KaJIeHIapHBIA TOJl M yTBEpXKIaeTCs Ha 3aceAaHuN Kadeaphl
By3a WJIM OT/IeJIa HHCTUTYTA. B HEM yKasbpIBaloT Ha3BaHWE TeMBI (pasjena),
CPOKH M MECTO TPOBEJACHUSA OIBITA, NODKHOCTh, (GaMUIMIO M HWHHUIHAIIBI
UCTIOJTHUTEINST M PYKOBOAWTENS, 0OOCHOBAaHHME M 3aJaddl HCCICAOBAHUS, a
TaK)Ke METOIBI TPOBEICHNUS SKCIIEPHIMEHTA B KPaTKOH (opme.

Pabounii miaH Takke BKIIOYAeT B ce0s TaKWe ITyHKTHI: CXEMY OIIBITa;
oOmme ycinoBUs MPOBEACHUS OIBITa (ITOYBA, arpOTEXHMKA W T. 1.); Mapa-
METPBI MOJIEBOTO ONbITA (IUIOLIAb JEJISHOK, YHCIO HOBTOPHOCTEH H T. 11.);
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MIEpEeUeHb U METOANKY IIPOBEICHUS YI€TOB, HAOMIOACHUI 1 aHANN30B (AaTHI
npoBeJeHus HaOtoeHui 3a ¢orodazaMu pacTeHUH, AaThl yYETOB pa3BH-
THS 3a00JIeBaHUs, NaThl B3ATHUS MPOO U T. JI.); HEOOXOAUMBIE ISl IPOBEIEe-
HHUSI OTIBITA MaTepHabl 1 000PYIOBAHUE; OKUIAEMbIE PE3yIbTAThI.

Baxmneiinel coctraBHOHN 4acThio pabodell MporpaMMsbl SIBISIETCS KaJleH-
JApHBIN MJIaH C IIEPEYHEM BCEX BHAOB PabOT, y4€TOB, HAOMIOJCHUH U aHa-
JIM30B C yKa3aHUEM HX 00BEMOB U CPOKOB BBITTOTHEHHS.

JIHEBHMK TI0JIEBBIX pabOT JOJDKEH OBITh HajexauM oopasom odopm-
neH. Ha mepBBIX CTpaHHWIAX YKa3bIBaeTCsl TeMa HKCIIEPUMEHTa, MECTO €ro
MIpOBeACHNUS, ()aMUINK UCIIOTHUTEICH, BpEMs MPOBEICHHUS HCCIICTOBAHUM.
Jlanee omuchIBaeTCs CXe€Ma OIBITa, NPUBOAMUTCS YEPTEXK C KOHKPETHBIM
IUTAHOM pa3MeIeHUs BApUaHTOB HA ONBITHOM y4acTKe.

B 1HEBHHK 3aHOCATCS B XPOHOJOTHYECKOM ITOPSAKE BCE arpOTEXHHUE-
cKue paboThl, JaHHBIC YYETOB U HAOJIIOJEHUH, OroaAHbIe (haKTOPbI, COMyT-
CTBYIOIIME y4eTaM, HAaOJIIOACHHUSIM M arpoTeXHUYECKHM paboTam. 3amucu
BEAYT HETOCPEICTBEHHO B I0JI€ WIIM JIaDOPaTOPHH BO BPEMS BBIIOJIHEHUS
paboThl WK cpa3y ke Mociie ee OKOHYaHHA. [[oM4nCTKH He IOIyCKaroTCs,
UCTIPaBJICHUS CJIelyeT OTOBAPUBATE.

Bo BcmomoraTenbHBIX JOKYMEHTaX, HadMHAash C MOMEHTa BbIOOpa 3e-
MEIIBHOTO y4acTKa IOJ] ONBIT M 3aKaH4dHMBasi YOOPKOW yposkasi, ClelyeT Je-
JIaTh MOJPOOHBIE 3alKCH, KACAIOUIUeCs XapaKTePUCTUKU MOYBEI, CIIOCOOOB
ee 00paboTKH, yIoOpeHuH, MOArOTOBKH CEMSH K IIOCEBY, YX0/1a 3a MOCeBa-
Mu. HeobOXommMo cHCTEMaTHYECKH PETHCTPUPOBATH (DEHOIOTHUYECKHE
HaOJIIOICHUS 32 POCTOM U Pa3BUTUEM PACTCHUI. YueThl 6osie3Hel U Bpeau-
TeNel pacTeHUH MPOBOIST B TCUCHHE BCEH BEreTallMu ¢ 0053aTeIbHBIM yKa-
3aHHEM JaThl MX NEPBUYHOIO MOSBJICHHS. B TOKyMEHTALMIO cIeayeT BHO-
CUTH CBEJICHUS OTHOCHTENBHO BCEX SBICHUI, KOTOpbIE MOTYT MOBJIUATH HA
TOYHOCTH onbITa. Oco00 ciexyeT oOpaiiaTh BHUMaHie Ha (haKTOpPbI OT0JIbI
IIPU ONPBICKMBAHUM PACTEHHUH Pa3IMYHBIMH IIpenaparaMu B 60pbde ¢ Bpe-
JTUTeNISIME 1 Oosie3HsiMu. Bee 3amucm mpoBOIT o cnenuanbHOW (opme
WM TIPOU3BOJIFHO, OJTHAKO 11€1eCO00pa3HO BECTH 3aIUCH IO OIPEAEICHHON
cxeme.

JKypuan noneeozo onvima. XXypHai oJIeBOTO OIIBITA SBISETCS CBOTHBIM
JIOKYMEHTOM, COJep’KallliM Bce HEOOXOIMMBbIC MaHHBIC JUIL JaIbHEHIINX
0000meHnit 1 BEIBOJIOB. B KypHaie cocpeoToueH Bech OCHOBHOM MaTepH-
aJl TI0 TIOJIEBOMY OTIBITY (TEKCT, TAaOJMIBI, TpaMKH), HA OCHOBAaHHU KOTO-
pPOTO MOYKHO COCTaBHUTH OTYET.

B XypHan mojieBoro omeita 00s3aTeIbHO 3aHOCST CIEAYIOIINE CBEJe-
HUSI: Ha3BaHHME TEMBl (OIBITAa), CPOKM M MECTO NpOBEICHUs, GaMuinu u
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MHHIUAIIBI UCTIOJHUTENICH U PYKOBOIUTEIS, LeIb U 33Ja4H OMbITa, CXeMa U
IUTaH Pa3MEIICHUS OIbITa, XapaKTCPUCTHKA U UCTOPUS OMBITHOI'O y4acTKa,
JIlaHHBIE 00 0COOEHHOCTSIX IOYBBI U arpOTEXHHKE, MPOrpaMMa M METOJHKA
HCCIIeIOBAaHMH, TIepeYeHb BCEX MPOBEJCHHBIX paboT ¢ yKa3aHHEM CPOKOB U
YCIIOBHI BBITIOJHEHUs, 00pabOTaHHBIC PEe3yJIbTAThl YYCTOB, HAOIIOICHUN U
aHAM30B B BHUIE TaOmwuI, rpadukos, nuarpamm; oopaboTaHHBIE pe3yibTa-
ThI y4eTa ypoxkas B Tepecuere, eciu HeoOXOoAMMo, Ha | ra; pe3ysbTaThl
CTaTUCTHYCCKOU 00paOOTKHU TaHHBIX.

HcnpasieHus B )KypHaje MOJICBOTO OMbITA HEAOIMYCTHMBI, TAKKE KaK U
3aIMCH KapaH/aIioM.

OT4YeT 0 MPOBECHHUHU MOJICBOTO OIBITA ABJIICTCS 3aKIIFIOYUTEIBHBIM 3Ta-
MOM SKCICPUMCHTAIBHOW pabOThl M OGOpPMIIIETCS B BHJEC TOJOBOTO WU
3aKJTFOYUTENLHOTO OTYETA.

K 4ncity ocHOBHBIX TpeOOBaHWIl IIPU COCTABJICHHU OTYETa OTHOCSTCS
YEeTKOCTh TOCTPOCHHUS, JIOTHYHOCTh H3JIOKCHHS MaTepuaia, yOeauTeNb-
HOCThb apryMEHTAIIUHU, KPATKOCTh U TOYHOCTh (HOPMYIHUPOBOK, MCKITIOYAI0-
11asi BO3MOYKHOCTh CYOBEKTHBHOTO U HEOJHO3HAYHOTO TOJKOBAHUS, JTOCTO-
BEPHOCTb U KOHKPETHOCTH H3JIOKCHHUSA PE3YJIbTATOB, JOKA3aTCIIbHOCTb BbI-
BOJIOB ¥ 0OOCHOBAHHOCTh pexoMeHaanuii. OT4er 00s13aTeNbHO JTODKEH UC-
YEPIBIBAIOIIE MOJHO OTPAXKATh CONCPIKAHME U Pe3yNbTaThl MIPOBEJCHHON
paboThI U UMETh JAOCTYIHYIO (GOpMY U3J0KEeHU. biarogapst 3ToMy CIieIfu-
aNUCT JIF000H KaTErOPHK CMOJKET M3BIICYb M3 HETO HY)XHYIO0 HH()OPMALIHUIO.

OTuer 0OBIYHO BKIIIOYAET CIEYIOIIUE PAa3IeIIbl:

* Ha3BaHUEC, UCTIOJTHUTECIN U PYKOBOJUTECIIb TCMBI;

* LIeJIb ¥ 33/1a41 HCCIICIOBaAHUS;

* KpaTKas HCTOpHs Borpoca (0030p HAYUHOU JTUTEPATYPhI);

* CXeMa, METOIMKA U YCIIOBHS [TPOBEACHUS IKCIICPUMEHTA;

* pe3yJIbTAThI UCCIICAOBAHUI U X 00CYKICHHUE;

* BBIBOJIBI;

* PEeKOMEH/IAIHH;

* CITUCOK UCIIOJIb30BAHHOM JIUTEPATYPHI.

Hay4Hble OTYEThI HOAMUCHIBAIOTCS UCTIONHUTENIEM U PYKOBOIUTEIICM.
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I'nmasa 3. METO/Ibl JUAT'HOCTHUKHA U YYETA
BPEJHbBIX OBBEKTOB

3.1. Inarnoctuka u y4er 0os1e3Hell pacTeHuii

VYcnex OoprObI ¢ 3a00NeBaHUAMU PACTCHHH BO MHOTOM 3aBHCHT OT
CBOEBPEMEHHOT'O BBISBICHHS TIEPBBIX NPU3HAKOB U TOYHOTO JHArHOCTHPO-
BaHMsI 3a00JIEBaHMUs, a TAKXKE NMPOTHO3UPOBAHUS BOZMOYKHOM TUHAMUKH €T0
MOCJCYIONIETO PAa3BUTHS B 3aBHCUMOCTH OT OHOJIOTMM BO3OYAWUTENS U
(dakTopoB BHemIHE#H cpenpl. [IpaBMIIbHOE JMATHOCTUPOBAHHE OOJE3HEH,
0COOEHHO B IIOJIEBBIX YCIIOBHUSX, TPEOYeT OT HMCCieAoBaTelsi 3HaHHUS OCO-
OeHHOCTEel Iapa3uTHU3Ma M pa3BUTHUS BO3OYIHTEINS] B OHTOI'CHE3e PACTEHHH,
XapaKTepHBIX NMPHU3HAKOB NPH MOPAXCHUHM IPUOaMH U3 Pa3INYHBIX CHCTE-
MaTH4ecKuX rpynn. HemanoBakHOe 3HAYEHHE A BBIABICHHS IIEPBBIX
NPU3HAKOB M JUHAMHUKH Pa3sBUTHS OOJE3HM HMEET 3HAHHE HCTOYHHKOB
MEpBUYHON W BTOPWUYHON HMHGEKINH, a TaKXKe JIMHB MHKYOAIlMOHHOTO
MIepHo/ia B 3aBUCHMOCTH OT KIIMMAaTHUECKHUX YCIOBHUH.

ITpn nuarnoctrke 3a0ojeBaHU HEOOXOIMMO MOMHHTH O TOM, YTO Ha
pacTeHusIX pa3BHBAETCS MHOXKECTBO HeENapasHTapHbIX OoJe3HEei, TO ecTbh
3a00JeBaHNH, CBSI3aHHBIX C OTPUIATEIbHBIM JeiicTBHeM (u3nuuecKux (ak-
TOpOB (TeMmeparypa, BOJIHBIH PeXUM, paauanus), XUMHUECKHX (HaKTOpOB
(HETOCTAaTOK MAaKpO- U MUKPOIIEMEHTOB, U30BITOK COJIEH, AeiicTBUE ra3oB),
KCEHOOMOTHKOB (TIECTUIMIOB, TepOuIuIoB). B GonpmnHCTBE CBOEM MpH-
3HaKaM{ OTPHIATENHFHOTO BIMSHHS A0MOTHYECKHX (AKTOPOB CXOAHBI C
MH(EKIMOHHEIMU OOJIE3HSIMH, OCOOEHHO BUPYCHBIMH, MUKOILIa3MEHHBIMHU
1 GaKTepHaIbHBIMH.

VYuerbl 0osie3HEH CENbCKOXO3IHCTBEHHBIX KYJBTYP OCYIIECTBISFOTCS
JBYMSI METOJaMH: MapIIPyTHBIMH OOCJIEJOBAaHUAMH W HaONIOJCHUSMH Ha
CTalMOHAPHBIX YYacTKax.

MapupyTHble 00cIeJ0BaHUS MPOBOAAT AJSI MOMYYEHUs] JaHHBIX O MO-
pakeHUH KyJIbTyp OOJE3HAMHU Ha TEPPUTOPHUH ONPEIEICHHOTO paiioHa. Vx
MPOBOAAT €KETr0JHO Ha OJHHMX M TE€X XK€ MacCHBaX KyJlbTyp B IOBYX-TpPex
Hanboee THIMYHBIX X03sHcTBax. KommuecTBo n momaan o0cie10BaHHbIX
MOJIeH YCTaHABIHMBAIOT C TAKMM PAcueTOM, YTOOBI OXBATUTH HAOIIOACHUSIMU
He MeHee 10 % rmromaay moceBoB (HacaxIeHMI) 00cIeyeMOoil KyJIbTypHI.

MapupyTHble 00ciieoBaHs TPOBOISAT OOBIYHO 3 pa3a 3a BEereTalloH-
HBII IEpUOA: AJISI MOJIEBBIX KYJIBTYP — IPH MOSBJIECHHH BCXOJOB, B TIEPHOJ
KOJIOUIEHHUsST WIM IBETEHHsS W Tepen YOOpKOH ypoxkas; Ui IUIOZOBO-
ATOAHBIX KYJBTYp — Cpa3y IOCIIe [[BETEHHS, CITyCTsI MECAILl M Iiepe]] YOOpKOi
yposKasi.
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[Ipu mapmpyTHOM 00CIIEIOBAaHIH HPOBOIAT OOITYIO OLEHKY COCTOSHHS
pacTeHwii B TOJie, 3aKIABIBAIOT MPOOHBIE TUIOMAAKH, HA KOTOPHIX IPOBO-
IIIT JeTanbHOe oOcIeqoBaHne. B 3aBHCHMOCTH OT KyJIBTYpHI U THIIA TTIOpake-
HUS TIOCEBA, U3 PACTEHUI COCTABIISIOT CHON WJIM UX OCMAaTpPUBAIOT HA KOPHIO;
OLICHUBAIOT PACTEHUS B LIEJIOM, IIJIOABL, JTUCThS, OTPE3KU PAIKOB U T. 1.

CraioHapHBIE YYaCTKH BBIACISIOT B 0a30BOM XO3AHCTBE, Hambojee
TUNWYHOM 711 JaHHOW 30HBI. KOJIMYecTBO y4acTKOB YCTaHABIMBAIOT IO
MPHUHIUITY XO3SUCTBCHHON 3HAYMMOCTH KYJIBTYp, MOJJICKAIIUX 00CIeIO-
BaHUIO Ha TIOPAXKCHHOCThH 00Je3HsIMU. CTaI[MOHAPHBIC YYACTKH PAa3MEIIAl0T
Ha JIByX-TpeX MOJIIX MAacCHBa, TIe ONpejesieHHas KyJbTypa IMOpa)kaeTcs
KOMILIEKCOM OOJIC3HEH, XapaKTepHBIX Ul JaHHOUN 30HbI. HabmoneHus Ha
CTAI[MOHAPHBIX YYacTKaX MPOBOJAST CUCTEMATHUECKH, HE PEXe YeM uepe3
kaxxaple 10 qHEMN.

Kak mpu HaOrOIeHUAX Ha CTAIlMOHAPHBIX yJacTKax, TaK M IPH MapIi-
PYTHBIX 00ciemoBaHUAX, OTOOp TMpoO AN aHaiIM3a OCYHICCTBIIETCS IO
OTIpeNieIeHHBIM TIpaBmiaM. [Ipu paBHOMEpPHOM pacrpeleleHUH OOIBHBIX
pacteHHi mpoOBI OepyT MO ONHOW WM JBYM MHATOHAISIM YYacTKa; MpH
HEpPaBHOMEPHOM — IO HECKOJBbKUM MapalljieNIbHbIM JUHUSM. [Ipu oyarosom
MOpaXEHUH U3MEPSIIOT TUIOIIA b 04aroB. B 3aBuCHMOCTH OT BUAA BPETHOTO
OpraHM3Ma W THIA HacaXIcHHs (MOCEeBa), SAMHUICH HAOIIOACHUS MOXKET
OBITH pacTeHue, JIUCT, IO, OTPE3OK PSAIKA U T. 1.

B mpakTuke ONBITHOTO JAeNia eBPONEHCKUX CTpPaH MPHUHATHI HECKOJIBKO
VHBIE METObl HAOJIIOJIEHUH 32 COCTOSTHUEM IOCEBOB. [Ipu BBICOKOW KYJb-
Type 3eMIIeACINs, UCTIONB30BAaHIH (P PEKTHBHBIX METOAOB arpOTeXHUKHU U
XOpolLlel BBIPaBHEHHOCTH 3€MEJIbHBIX YYaCTKOB, HA CTallMOHAPHBIX y4yacT-
Kax HaONIOACHUS MPOBOAAT METOIOM TaK HAa3bIBACMBIX KOHTPOJIBHBIX TLIO-
magok. KoHTponbHAs IDIOMIagKa MPEICTaBIseT cOOOW KBaapaT CO CTOPO-
Hamu 40 maroB (okojo 30 M) u TIomaabI0 0koo 900 M’ ITopaxeHHOCTH
pacTeHUH ONpeAessAloT MO0 Kpar KOHTPOJIbHOW IUIOUIAJKU B BOCBMHU TOY-
Kax — IO €€ yIJlaM U IPUMEPHO NOCEPEIUHE KaxXa0H cTOpoHbl. PaccTosHue
OT Kpast MoJisl 10 MEePBOl KOHTPOJIBHOM TOUKH JOJKHO cOCTaBisTh 40 1ma-
roB. Yuciio HaOIOICHHI B KQXKIOW TOYKE, TO €CTh YUCIIO YYTCHHBIX PacTe-
HUM, UX 9acTeil, OTPE3KOB PSIIKOB U T. JI. PABHO OOBIYHO MMATH; B KOHCYHOM
UTOTE, IO OJTHON KOHTPOJIHOM IUIOIA/IKE Moy4aroT 40 OTAeTbHBIX I dp.

Ipu npoBeneHNH MapIIPYTHBIX 00CIIEIOBAHUI, B MOAJICKAIIEM OCMOT-
py ToceBe MPOKIAIbIBAIOT TaK Ha3bIBa€MbIe OIICHOYHBIC JIMHUW TOJ TMpsi-
MBIM YTJIOM K Kpato moiisi. JIuaus HaumHaercs depe3 20 maroB (15 m) ot
Kpas y4JacTKa. B msTH KOHTPOJBHBIX TOYKAX, PACIOJIOKEHHBIX HAa PACCTOS-
Huu 20 mwaroB Apyr oT Ipyra, OL€HUBAIOTCA 1O [ATh PAaCTEHUM HAa HAJINYME
CUMITOMOB Ooje3HH. TakuM 00pa3oM, MO KaKIOH JWHUHM TONYyYaroT 25
Pe3ybTaTOB OLEHKH.
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B GonpmmHCTBE CiydaeB MyTeM BH3YAIBHOTO KOHTPOJI, T. €. OCMOTpa
Ha MeCTe, yIaeTCs YCTAaHOBUTH MPUYHHY 3a00JIeBaHUs PACTCHUN U THATHO-
CTHpOBATh BO30yauTeA. Bee ke B yCIOBHAX MPOU3BOACTBA HE BCETa ya-
€TCsI OIHO3HAYHO OTPENeNUTh MPUUNHY MOBPEXKICHUSA. B Takmx ciydasx
BO3HHUKAaeT HEOOXOJUMOCTh B OTOOpE 00pa3IoB M WX MEPECHUIKE B OpTraHH-
3aUU CITY’KOBI PAaCTCHUH WM HAaydHBIC YUPEXKACHUS COOTBETCTBYIOIIETO
npo¢uiIs U TPOBEICHUS IETANBHOrO aHanu3a. s 3ToW menu oOpasifsl
JIOJDKHBI OBITh MPABHJIBHO COOpPAHBI U YNAKOBAHBI, a COMPOBOIMUTEIHLHBIC
JAaHHBIC JOJIKHBI COACPKATH JOCTATOYHO I/IHq)OpMaHl/ll/l.

ITpu npaBuiIbHOM OTOOpE pacTHTENBFHBIX HPOO BHAYae HPOBOJUTCS
BHUMATCJIbHOC ONMCAHNUEC BU3YAJIbHBIX CUMIITOMOB l'[OBpe)KIleHPIﬁI FHHﬂeﬁ,
yBsinanus, aedopmaiuii, usmeHeHuii okpacku u T. 1. Crneayer oOpamiarh
BHUMaHHE Ha CIeNHU(UICCKUE BBIACICHUS PACTCHUH (CIIM3b, KamelneTede-
HHUE, MEIBsSHAS poca, KalelbKH SKCCYaTa) U Ha MPHCYTCTBAE BO3MOKHOTO
BO30yauTeNns (MULETHHA, TUIOHOBBIE Tenma). HeoOxommmMo BHHMATENBHO
OCMAaTpHBaTh U T€ YACTH PACTCHUH, HA KOTOPHIX HET BHIUMBIX CHMIITOMOB
MOpa’KeHUS.

B mpo6e 10mKHO OBITh MaKCUMAITbHO BO3MOYKHOE KOJTHIESCTBO PACTEHUI
KaK ¢ Ha4YaJIbHBIMH, TaK H C Han0oJIee TUITMYHBIMH TOTHOCTRIO Pa3BUTBIMU
CUMITOMaMH 3a00JIEBaHMUS. PeKOMeHI[yeTCSI npujiaratb K npo6e 1 BHCIIHEC
3JI0POBBIE PACTEHHS.

B ciydae ecnm BO3MOXKEH OTOOp IENBIX PACTEHUH, KaXJ0e pacTeHHUe
OCTOPOKHO BBIKAIIBIBACTCA C KOPHAMU, HE OTPAXUBAA IMPUCTABOIYIO K KOP-
HSIM 3EMITIO, TIOCKOJIBKY OHA TOXKe uccienyercs. Ecnm xe oTOop 1enbIx pac-
TEHUI HEBO3MOXKCH, B IIPOOBI BKIIFOYAIOT MIOPAXCHHBIC OPTaHbl C THITMYHEI-
MH CHMIITOMAaMH, a TAaKXKe 3I0POBBIC YACTH.

OToOpaHHBIe MPOOKI CIEIYET Cpasy Ke YIIaKOBaTh U KaK MOXHO OBICT-
pee mepenaTh B yUpekKACHUE, KOTOpoe OyIeT MPOBOAUTE UX HCCIIEOBAaHUE.
JIis mpeAoTBpalIeHUsT 3arHUBaHHS WM IUICCHEBEHUS CJEIyeT OTOHMpaTh
TOJIBKO CyXHe, He CMOYEHHBIE JJOXKIeM WIIN pocor oOpasisl. [lpu nepecsii-
K€ LEJBIX PACTeHWH KOPHH C INMPHUCTaBIIEH K HUM 3eMJIeid 00BOpPAYMBAIOT
BIIQXKHOW OyMmaro, IMmoJITMMepHON TUICHKOW WJIM TTOMEIIAIOT B TUIACTUKOBBIN
Memovek. s mpenoTBpalieHus: 3arps3HeHUs APYrHUX YacTedl pacTeHUH,
Oymary Wi IUICHKY ITepeBs3BIBAlOT Y OCHOBAHUS CTEOMIS.

Hebompimme pacTeHnst WIIH 9acTH PACTEHHUH 10 OTAEIHHOCTH 3aBOpadH-
BalOT B CyXyl OyMaru ¥ yHIakOBBIBAIOT B KapPTOHHBIC KOPOOKHU HIIH Jepe-
BSIHHBIC SIIIIUKY TS 3AIUTHI OT pa3naBiuBaHus. HexxHbie, OBICTPO 3achixa-
IOIIME PACTCHUS YKIAIBIBAIOT BO BJIAXKHBIA MOX, MEXKIY BIAXHBIMHU ILIa-
CTHHAMU MOPOJIOHA WJIM MEHOIIACTA W 3aTEM MOMEMIAIOT B KOPOOKH, BbI-
CTJIAHHBIC TEPraMEHTHOW OyMaroil WiM TUICHKOH. AHAIOTUYHO YIAaKOBBI-
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BAIOT COYHBIE, JIETKO MOBPEXKIaEMBbIE IIJIOJIbl — TOMAThI, 36MJIIHUKY, BULLIHHU.
B kauecTBe HAMOJIHUTEIS HCIIOIB3YIOT OMMJIKH, TOP(), OTXOBI IIEHOIIIACTA.

Pactenns Oomnpiero pasmepa, THIIa KyCTOB KapTodems U CBEKIIBI, 3aBO-
paduBaroT B OyMary mid B IUICHKY W 3aTe€M YIaKOBBIBAIOT B AMIMKH. Kpyt-
HBIE BETBH, YaCTH KOPHEH W CTBOJIOB ITOCTIE OOEPTHIBAaHUSA OyMaroil MO>KHO
YIaKoBaTh B MEIIKOBHHY, IEPEBSHHBIC SIIUKHA WM OOMOTAaTh COJIOMOMA.
JInvHHBIE U y3KWe pacTeHMs WIM UX YacTH MO BCEH JUIMHE MPUBS3BIBAIOT K
peiike WM K Tajke M MepechUIaroT B TakoM Buue. [Ipu HeoOXomumocTy,
pacTeHHsI MOXHO COTHYTh WJIM pa3pe3aTh, €CIU 9TO HE BIMSIET HA CUMITO-
MBI 3200JICBaHUSI.

Kaxnpiii oTmpaBineHHBbIH Ha HCCIEOBaHHE MaTepual JODKEH UMETh
COMPOBOJIUTEIILHYIO 3alUCKy, COJCPKAIIYI IMOAPOOHYI HH(POPMAIHUIO
OTHOCHTEIIFHO CHMIITOMOB OOJIE3HH M CONMYTCTBYIOIIMX ycJOBHH. B wacT-
HOCTH, CYLLIECTBEHHBIMH SIBJISIIOTCSL TAKUE JIAHHBIE:

* TOYHOE Ha3BaHUE BUJA U COPTA PACTEHUS;

* KpaTKO€ ONMHCAHUE KAPTHHBI NOPAKEHUSI U CUMIITOMOB C YIIOMUHAHU-
€M MOCJIEI0BATENBHOCTH UX IMOSBIEHHUS BO BPEMEHHU, CTENIEHU NOPaXEHHO-
CTH, 0YaroBOE€ WIIM paBHOMEPHOE paclpeiesicHue, Gpa3a pa3BUTHS pacTeHIS,
JIaHHBIE O TIOPAKEHHOCTHU B MPENIIECTBYIONINE TOIbI;

* XapaKTEepPUCTUKA MECTHBIX YCJIOBHHA — THI MECTHOCTH (OTKpBITa,
OTpaHWYEHHAsl JIECOMOJIOCAMH WJIM JIECOM, CyXas WJIHM BIIa)KHas), COCTaB
MIOYBBHI;

® ONMCaHWE AarpoOTEXHUKU M TEXHOJOTHH BO3JENBIBAHUS KYJIbTYpPhI
(TmpeuIecTBeHHUK, YA00pEeHHs, TIOArOTOBKA TIOYBhI, BpeMs IIOCeBa, HOpMa
BBICEBA);

* CBEJICHUA O TOTOIHBIX YCIOBHAX (TeMIepaTypa, OCaiKH, IT0XO0JoJa-
HUS, 3aMOPO3KH, TYMaHBI, TPaJl, CHS)KHBIA TOKPOB U T. 11.);

* CBEJICHHUS O NPOBEACHHBIX 3aLIUTHBIX MEPONPUATHUSAX, MCIOJIB30BaH-
HBIX TperapaTax M MX J103ax, cnocodax o0pabOTKU U KPaTHOCTH MPUMEHE-
HUSL.

MeToabl AUarHOCTHUKU Ooje3Heil pacrenuii. [Ipu ¢duromaronormye-
CKHX OOCIEIOBaHUSAX yCTAaHABIMBAETCS HaMWuue 3a00JIEBaHUN PACTEHHIA.
Ecmu npu npoBeneHnn 00ceI0BaHUs TIOCEBOB M HACAKIICHUH BBISBICHBI
0OJBHBIE PACTEHHS, TO B MEPBYIO OYEpeb MPOBOAAT IHATHOCTUKY 3a00JIe-
BaHU, T. €. YCTAHABIMBAIOT €T0 MPUINHY, U B Cllydyae HHPEKIIMOHHOTO 3a-
OoneBaHus MACHTUHUIUPYIOT BO3OyauTens. [t pa3TudHbIX BO30YIUTENCH
WHQCKITMOHHBIX 0O0JIe3HEH PACTCHUIN HCIONB3YIOT CIEAYIONINEe OCHOBHBIC
METO/Ibl TUATrHOCTHUKHU.

Bupycnuie u eupoudnvie 6onesnu:

BusyainbHblil METOA — YCTAaHOBJIEHHE BHEIIHUX CUMIITOMOB OOJI€3HU My~
TE€M OCMOTpA.
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Merton nepe3apakeHuss — YCTaHOBJICHHE MHPEKIIMOHHON MpUpoaa 3a00-
JeBaHMS TIPU Tepefade BHpyca 3J0POBOMY PACTEHHIO COKOM, MEXaHHYe-
CKAM CHOCOOOM, HAaCEKOMBIMH WJIH WHBIM CIOCO0OM. Jloka3zaTemsCTBOM
WHQEKITMOHHOCTH CITY’)KUT BOCIIPOW3BEJCHHE HAa TOM JXE€ BHAE PACTCHHI
CHUMIITOMOB, aHAJIOTUYHBIX CHMIITOMaM Ha HCCIIeIyeMOM oOpasiie.

Meton pacTeHUM-UHAUKATOPOB, C MOMOLIBIO KOTOPOI'O OIPEAEISAETCS
peaKIusl HEKOTOPBIX PAaCTEHNUH Ha OTPEJIeNICHHBINH BUPYC.

HNmmyHonorndyeckuit (CepooTnueckii) METo/l — UCIOIb30BaHUE aHTH-
TeJI K clieln(pUUECKUM BUPYCHBIM aHTUTCHAM.

Metoa 3MeKTpOHHON MHUKPOCKOMHUH — C IMOMOIIBIO 3JEKTPOHHOIO MHK-
pOCKOIIa yCTaHABJIMBAIOT HAJIMYME BO3OYIUTENS U ONpENesioT GopMy M
pasMep BUPYCHBIX YaCTHIL.

AHaTOMO-MOP(OJIOTHYECKI METOA — YCTAaHOBJICHHE M3MECHEHHUS MOp-
(OJOTHYECKUX MPU3HAKOB Y OONBHBIX PACTECHHIA.

MeTtox BKIIIOYCHHH — OCHOBaH Ha aHaIM3e OOpa30BaHHBIX BHPYCOM
crnennuIeckux 00pa3oBaHUH B KIICTKaX PacTCHUH.

baxmepuanvuvie u muxonnasmennvle OonesHu (baxmepuosvl u Mu-
KONJIA3MO3bl):

BHSyaJ’ILHLIfI METOA — YCTAHOBJICHUEC BHCIIHUX CUMIITOMOB 0o0JIe3HH my-
TEM 0CMOTpA.

KynbTypansHO-MOp(OIOrudecKuii METO] — BbIICICHHE BO30YIUTETS Ha
MMATATCJIbHYIO CPEAY U BOCIPOU3BCIACHUC CHUMIITOMOB 3a00JIeBaHUsA ImyTeM
HCKYCCTBEHHOTO 3apaKCHUSI.

MukpoOHOTOTHYECKUI METON — BEIIENCHHUE BO30OyTUTENCH Ha IHTa-
TENBHYIO CPeIy U U3yYeHHUE X MOP(OIOTHUECKUX, KYJIbTYypabHBIX U OHO-
XAMUYECKHX MPH3HAKOB.

HmMmyHONOTHYECKUH (CEpOIOTHYECKUIT) METO — HCIOJIh30BAHUE aHTH-
TN K cCenu()UICCKUM aHTHTeHaM BO30yIUTENCH.

TI'pubnvie 6one3nu (Muxosvl):

BusyansHBIN METOI — yCTaHOBJICHNE BHEITHUX CHUMITOMOB OOJIE3HH.

MuKpOoCKOTMYEeCKU METOJ] — OIpe/eIeHUEe XapaKkTepa H3MEHEHHI B
MOpaKEHHBIX TKAHAX PAaCTCHHH, OOHApY>KEHHE BO30OYIHUTENSI M €T0 CIIOpPO-
HOIIICHHUS.

Bromorngeckunit MeTOI, UM METOJ] HCKYCCTBEHHOTO 3apayKCHHUS.

KynbrypansHblit METOR — TPHO BBICISIOT HA MMUTATEIBHYIO CPEdy U Be-
IyT HAOJIOJCHUE 32 KyJIbTYPaJbHO-MOP()OIOTHYECKUMHU MPU3HAKAMH €TI0
KYJIBTYPHI.

MMyHONIOTHYECKUI (CEpOIOTHUECKHUIT) METO — MCIOJIh30BAHUE AHTH-
TeJ K crielin(pUUECKIM aHTUTeHaM BO30YAUTEIISL.
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IMoka3aTeau puTONATONOTNYECKOr0 KOHTPOJsl. OLEHKa COCTOSHUS
MOCEBOB B TEPHO/JI BEre€TallMK Ha MPEIMET [TOPAKESHHOCTH OOJIE3HSIMHU HPO-
M3BOJUTCS IO JIByM OCHOBHBIM IIOKA3aTesisiM: paclnpocTpaHeHue (pacmpo-
CTPaHEHHOCTb) U pa3BUTHE OOJIE3HH.

Pacnpoctpanenue 00yie3HH — KOJIUYECTBO OOJIbHBIX PACTCHHH WM OT-
JIENBHBIX €T0 OPTaHOB (JINCTHEB, IIOAOB, KIIyOHEH) B MIPOIIEHTaX OT 00IIero
4rca 00CIeJOBAaHHBIX PacTeHuit (opraHoB). OHO BBEIYUCISETCS MO (hOpMyJie

n-100
N ’

P:

rae P — pactpocTpaHeHHOCTE 00Jie3Hu, %;

N — obmiee gncno o0cIeT0BaHHBIX pACTeHUH B Mpobax;

N — 9ucI0 OONBHBIX PACTEHUI WM OPTaHOB.

CpenHeB3BEIICHHBIH MPOIEHT PacHpOCTPAHEHHOCTH BKIIOYAaeT HE
TOJIBKO KOJIMYECTBO OOJBHBIX PACTEHUH, HO U OOCIEIOBAHHYIO IDIOMIAIb H
paccuuTHIBaeTCS 10 GopMyIIe:

2(S-P)

s
rre P, — cpeaHeB3BEIICHHBIA IPOLEHT PacTIpOCTPAaHEHHOCTH OOJIC3HI;

%(S:P) — cymMa mpou3BeeHHT MIIOMAMN MOJIeil HA COOTBETCTBYIOIIU

UM TIPOLICHT PACIPOCTPAHCHHOCTH;

S — obr111ee KOJIMYECTBO 00CIEIOBAHHBIX LIOIIAIEH, ra.

Pasputue, wnu WHACKC OOJIC3HU OTPa)XKaeT YCPEIHCHHYI) WHTCHCHB-
HOCTh TIOPAXKCHHUS U BBIPaXKaeTCs B OaJIax WU MPOICHTAX.

IIpu yuere pa3Butus O0JIe3HU B OaJUIax MO PaBHOCTYICHYATON Oailib-
HO-TIPOIICHTHON ImKaje (KOorJa Ha KaKOBIH IOCIEAYIOMHMHA Oayul IIKajbl
TpHUOABIIIETCS TIOCTOSHHBIN MPOIEHT CTENICHH TOPaXCHUS OPTaHOB pacTe-
Hust; HanpuMep: 6amt 0 coorBercTByeT 0 % MOKPBITHS JHCTOBOH HOBEPX-
HOCTH IycTyiamu, 6amt 1 — mo 10 %, 6amn 2 — mo 20 %, 6amn 3 — xo 30 %
u Tak ganee g0 6amra 10 — 100 %).

PasButue 60€3HH BEIYUCIIACTCS MO (hopMyJie:

_3(a-b)
TON-K

P =

R -100,
rrae R — passutue 6onesnu, %;
Y(a-b) — cymma npousBeeHui yncaa GONBHBIX PACTEHHH Ha COOTBET-
CTBYIOIIUH UM 0aJl1 TOpasKeHHUS;
N — oO1iee KOIMYECTBO YUETHBIX PACTEHUH (3710POBBIX U OOJIBHBIX);
K — Bblcimii Gasut mKansl y4yera.
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[Ipu y4ere pa3BuTHs 0OJE3HH HETIOCPEACTBEHHO B MPOICHTAX, a TAKXKE
IIPU TIPOBEJCHUH YYETOB II0 HEPAaBHOCTYNEHYATOW OajIbHO-TIPOIEHTHON
mKase (Koraa Ha KaKIbIHd IMOCIeAYIOMHN 0a Ipou3BOIUTCS HETMHEHHOE
HapamyuBaHUe TPOIEHTA MOpaXKeHUs opraHoB; Hampumep, 6amr 0 — 0 %,
Oama 1 — g0 5 %, 6amn 2 — go 10 %, 6amn 3 — mo 25 %, 6amn 4 — mo 50 %,
6amn 5 — 50-100 % mopakeHHs1 OpraHoOB) pa3BUTHE OOJIE3HH YCTAHABIIMBA-
10T B COOTBETCTBYIOIIMX €ANHHIAX (IIpoLeHTax 1 6ayuiax) o hopmyie:

o 2@
N

rae R — pa3sutne 6omeznn, % (6amn);
¥(a:b) — cymma mpoussenenuii uncia GOMBHBIX PACTEHHI HA COOTBET-
CTBYIOIIHI UM MPOLEHT (0a) mopaxeHus;

N — oO11iee KOJIMUECTBO YUETHBIX PACTEHUH (310POBBIX U OOJIBHBIX).

Yuer pacnpocTpaHeHHOCTH M Pa3BUTHs Gose3Heil pacTennii. [Tocie
BBISIBJICHUSI HaW4us HWHQEKIUOHHOTO 3a00JicBaHMS W UACHTH(HUKAIUN
BO30yIUTEISI IPOBOASAT OLEHKY PACIPOCTPAHEHHOCTH M Pa3BUTHS OOJIC3HH.
CymecTByeT psia OOMENPHHATHIX TPeOOBaHUI K OMPEACTICHAIO TUX ITOKa-
3areneii. [Ipexie Bcero 3Tu TpeOOBaHMS 3aKIFOYAIOTCS B TOM, YTOOBI OLICH-
Ky pachpoCTpaHEHHOCTH M Pa3BUTHs OOJIE3HU, MPOBOJAUMYIO Pa3HBIMU HC-
CJICIOBATENISIMM B Pa3HBIX 30HAX W MPH Pa3HBIX YCIOBUSIX, MOXKHO OBLIO
OTIpEeIeTICHHBIM 00pa30M CPaBHUTh. DTO BO3MOXKHO TOJILKO B TOM Cllydae,
€CITH YYeT AaHHBIX MMOKa3aTelieil MPOBOAMTCS B OMpeelicHHY 0 (a3y pa3Bu-
THUs pacTeHui. Benp Henb3s CpaBHUTH, HapUMEpP, YUEThl paclpOCTpaHEH-
HOCTH P)KaBUMHBI Ha 3€PHOBBIX KYJIbTYpax, IPOBEIECHHBIE OJHUM HCCIECIO-
BatesieM B (a3y KyIIeHHs, APYruM — B (hasy KOJOIICHUsS, a TPETbUM — B
(ha3y BOCKOBOH CIICJIOCTH.

PeSyHLTaTI)I 6yZ[yT COTIOCTaBUMBI, €CJIN YY€ThI IIPOBEACHLI HA OJJHOM U
TOM K€ COpTEC paCTeHHﬁ, OIHUMHU U TEMU K€ METOAAMU U B OTIPEACIICHHYIO
¢a3zy. [Toatomy npu mpoBegeHHH (HUTONATOIOTHUSCKON OICEHKH MOCEBOB
WK HACAXKIEHHUI 0053aTeIbHO OTMEYAIOT (Da3y pa3sBUTHS PACTECHH.

PacnipocTpaHeHHOCTh, WM YaCTOTa BCTPEYAEMOCTH OOJIC3HH, SIBIISETCS
HanOoJee TPOCTHIM JJIEMEHTOM ydeTa 3abosieBaHus. OHA TPENCTaBISIET
000l TPOCTO JIOJIO MOPaKCHHBIX PACTEHWUH WM WX YacTedl oT oOIiero
YucNa yYTeHHBIX pacteHHH. OOBIYHO pacnpocmpanennocms BBIPAXKAIOT B
MPOIICHTaX U €€ BEJIMYMHY BBIYUCIISIOT 1O hopMyIie:

1=2.100
= <100,

rrae | — pactipoctpaneHHOCTH O60Me3HH, %;
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a — 9uciio OOJLHBIX PACTEHUH WK MX YacTel B ipooe, IIT.;

N — o01mee 9ncino yYTEHHBIX PACTEHUM MU WX YacTeH, IIT.

B HeKkOTOpBIX Cilydasx BEIUYUHBI PACIPOCTPAHEHHOCTH OOJIE3HU
BIIOJTHE JIOCTATOYHO JUIS XapPaKTEPUCTHKU COCTOSHMS ITOCEBOB. JTO OTHO-
cUTCA K 3a00JICBaHUSAM, KOTOpPBIE 00YCITaBIIMBAIOT THOENTb PACTCHUS I TEX
€ro yactei, KOTOpBIe U COCTaBIIOT ypoxail. K Takoro poma 6oie3HsAM OT-
HOCSITCSI MHOTHE BUJIBI TOJIOBHH, COCYANCTOE YBSITAHUE U T. JI.

[t GonbrinHCTBa 3a00JIEBaHU 3TOT MOKa3aTeb HEJOCTATOYHO IOJHO
XapaKTePU3yeT COCTOSIHUE KYJIBTYPhL. DTO XapaKTEPHO IS TOrO OOJBIIHH-
cTBa 0OJIE3HEW PACTCHUM, Y KOTOPBIX CYIIECTBYET KOJHUYCCTBCHHAS B3au-
MOCBSI3b MEXJY CTEHEHBIO MOBPEKIESHHOCTH PAacTeHHH (HUTONATOICHOM U
UX CTPYKTYPHO-(YHKIIMOHAIBLHBIM COCTOSHHEM, U ypoxaeM. B Takux ciy-
qasgx TpeOyeTcs KOJMYCCTBEHHAs OLIEHKA CTENECHU MOBPEKACHH PAacTeHUN
3abosieBaHneM. M Takue METOIBI OLCHKH NMPHUMEHSIOTCS I LEJIOTo psiaa
3abosieBaHMi pa3HBIX KyJIbTyp. B OCHOBE 3THX METOJOB JICXKHUT TJIa30Mep-
Hasl OIICHKa MHTCHCUBHOCTH TPOSBICHHUS CUMIITOMOB 3a00JI€BaHHMs, TO €CTh
OLIEHKa BEAETCS 10 KOJUYECTBY, BEIMUYMHE M MHTEHCUBHOCTH IIPOSIBICHUS
Pas3IMYHOTO POZa HEKPO3O0B, ISATEH, HAJIETOB, IIYCTYJ U T. II.

O1leHKa CTENEHNU MOPAKEHHOCTU CENIbCKOXO3SMCTBEHHBIX KYJIBTYp (H-
TOMATOreHaMU WMEET JIBa acleKTa, WJIM NpecieqyeT JABe LeJU: KOJde-
CTBCHHYIO OLICHKY CTCIICHU MOPAKCHHOCTHU paCTeHI/II\/'I " CTCIICHb UMMYHHO-
CTU WIN yCTOMYHUBOCTH PACTEHUM.

CreneHn TMOPaXE€HHOCTHU paCTeHI/II\/'I Ha OIIBITHBIX JCJISTHKAaX HIIN Hp06-
HBIX IUIOMIAJSX B MPOM3BOJICTBEHHBIX MOCEBAX OMNPENENSETCS C MOMOIIBIO
yueTa MHTCHCHUBHOCTH ITOPAKCHHOCTH OTACIBHBIX pacTeHUH. VHTEHCHUB-
HOCTb MOPAXKEHUS — 3TO BEIMYHMHA ITOPAKEHHON MOBEPXHOCTH JIMCTHEB (KO-
JMYeCTBa MOPAXEHHBIX JIUCTHEB) MM MHTCHCUBHOCTBH TPOSIBICHHS CHMII-
TOMOB 3200JIEBaHUS HA JPYTUX OpraHax pacTeHUH, KOTOpas OIpeaensercs
riasoMepHo. [yis ee onpesesieHus CyIecTByeT MHOXKECTBO IIKaJ, KOTOpbIE
MOTYT OBITH IpPEACTABICHBI CTAHAAPTHBIMH PHCYHKaMH (AnMarpaMmamu),
CXEMAaTHYHO M300paKaIOUIMMHU BUJ PAacCTEHHH C Pa3HOW MHTEHCHBHOCTBIO
MOPaXEHUsI, TMO0 MPEACTABISAIOT COOON CIIOBECHOE OMKMCAaHWE BHEIIHETO
BHJIa TAKUX PACTEHUN.

Bo Bcex mKkamax MHTCHCHBHOCTH NMOPAKCHUSI PACTCHUS] OLIEHWBACTCS
100 B YCIOBHBIX MPOLEHTaX MOPAXCHHOH 3a00JI€BaHUEM TUIOIIAH JINCTh-
€B WU B OaJliax.

Jlnist pa3HbIX 3a00JIeBaHUI Pa3IMuHBIX KYJIbTYp C 3TOH LENBIO HUCIIOIb-
3YIOTCSI pa3JInuHble IKaJbI IOPaXXeHHOCTH. bosee Toro, naxke i 0JHOTO 1
TOTO XK€ 3a00JIeBaHMsI OJHOTO M TOTO XK€ BUJA PACTEHUI pa3HbIe HCCIIE/I0-
BaTEJIM YacTO MCIOJB3YIOT pa3fMyHbIe IIKaNbl. B kauecTBe mpuMepa craH-
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JIapTHOM AuarpaMMbl MOXHO mpuBecTH 1kany P. @. [lurepcona ¢ coaBro-
paMu OPaKEHHOCTH MIICHUIB! prkaBunHO# (puc. 3.1). Ha Heit mox cxema-
THYECKHUMH PHUCYHKAMH TOPAXEHHBIX OTPE3KOB JIMCTHEB TPUBEICHBI
YCIIOBHBIE MTPOICHTHI MTOPaKEHHOCTH.

——, e ey g——
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==:

% 0 1 80 90 100

Puc. 3.1. llIkana P. ®. [TurepcoHa st OLEHKU MOPaXKEHHOCTH JIMCTHEB 371aKOB CTEOICBOI
u Oypoil p>kaBUMHON

IMocre OLEHKN MOPAKEHHOCTH KaXKJOr0 PAcTeHUs] B 00pa3ie BbIYHCIIS-
IOT pa3BUTHE 00JIE3HN (MHTEHCUBHOCTD Pa3BUTHS OOJIE3HH, CTEIICHb Pa3BH-
Tus O0ye3HM, HHAEKC OoJe3HM). Eciam omeHKy MHTEHCHBHOCTH TOPAXKEHHS
MPOBOJIMIIM B YCJIIOBHBIX MPOIEHTAX, TO pazgumue OOIE3HH BBIYUCISIOT 110
Takoi popmyie

_X(a-b)
==

rne R — pasBuree 6onesnu (% nim 0amib);
Y(a-b) — cymma npousBeneHuil yrcna GONBHBIX PacTeHHH (a) Ha COOT-
BETCTBYIOMINI UM OaJlT MM TIPOIIEHT mopaxenus (b);
N — obmiee KomM4IecTBO pacTeHui B pode (O0IBHBIX U 3I0POBBIX), IIT.

R
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Ecnu e OlleHKY HHTEHCHBHOCTH MOPAXEHUsI 3a00JIEBAHUEM [TPOBOAMIN
B Oammax, To ¢GopMyma Uil BEIYUCICHUS pa3BUTH OOJE3HH HECKOJIBKO BH-
JIOU3MEHSIETCS:

R =22 490,
N-K

rae R — passutue 6onesnu, %;
Y(a-b) — cymma npousBeneHuil yrcna GONBHBIX PacTeHHH (a) Ha COOT-
BETCTBYIOLIMIT UM OauT WK NpoleHT nmopaxenus (b);

N — obrmiee konmuecTBO pacteHuii B mpode (OOJBHBIX U 30POBBIX), IIT.

K — BeICIIHIi OaiT mKajIel yaeTa.

ITpn npoBeneHNN y4eTOB MOPAKEHHOCTH PACTEHHH PE3yNbTaThl YI0OHO
3alICBIBATh B BHJE TAOIHIBI, B KOTOPOH MPHUBOAATCS HEOOXOIMMBIE IPO-
MEKyTOYHBIC BBIYHCIICHHS.

Hpumep 1. IIpu ydere mopakxeHHOCTH (IATOBBIX IJUCTHEB O3UMOM
MIICHUIIB! OYpoil p>kaBUMHON 110 1IKaje IlutepcoHa OBLTH OTYYEHB TaKHe
pE3yNbTaThL:

% TopaKeHHO-
cry, (a)
Hucno pacte- \ yql 51 | 43| 34 | 25| 31| 20| 23 |15 | 11| 10| 3 | 0 | 312
aui, wr. (b)
IIpoussencHue
ab

0|1) 5|10|20|30|40| 50 |60 |70 | 80 | 90 |100|Bcero

0 [51]215{340|500(930(800(1150|900|770|800|270| O | 6726

[TockoyibKy MOPa)KEHHOCTh PACTEHHUM OLIEHWBAJIM B YCJIOBHBIX MPOLIEH-
TaXx, pa3BUTUE OOJIC3HU BBIYUCIIIEM TI0 (hopMyIie:

_ Z(ab) _ 6726 _ 9
R= = 3 = 21,56 %.

IMpumep 2. [Ipu ydere mMopakeHHOCTH MPOPOCTKOB SIMEHS KOPHEBOM
THHJIBIO 110 4-0aJIbHOM MIKaie ObUIN TIOYYEHBI CICAYIONINE PE3YIbTaThI:

Bann nopa-

JKEHHOCTH 0 0,1 0,5 1 2 3 4 Bcero
(a)

UYucuno pacre-

HHH, IIT. 53 72 87 36 30 15 6 299
(b)

Eg"““eﬂe“"e 0 72 | 435 36 60 45 24 | 2157
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Tak Kak MOpaKEHHOCTh PACTCHHI OICHUBAIM B Oajuiax, TO JJIS BBIUHKC-
JICHUSI Pa3BUTHsI OOJIE3HH KCIONB3YeM CIEAYION[yl0 (GopMyly, ¢ y4eToM
TOTO, YTO BBICIIHI OAJUT IIKAJIBI yYeTa PAaBeH YEThIPEM:

R =22 100 =227 . 100 = 227. 100 = 18,03 %.
N-K 299-4 1196

Bennuuna pasButus OOJIC3HU U KOHKPETHOH MpoObI (CHOMA) pacre-
HUI MOXeT m3MeHAThCS OT 0 %, KOrza HU OJHO M3 YYTCHHBIX PACTCHHH HE
nMeeT CUMITOMOB 3a0oieBanus, 10 100 %, korma Bce yUTEHHBIE pacTCHUS
HMMEIOT BBICIIHI OaJUT WIIH MPOLCHT MOPaXKEHHOCTH. Pa3BuTre 3a001eBaHus
OTpa)kaeT YCPEIHEHHYIO CTEMEeHb MOPaKEHHOCTH OJHOTO PACTECHHs B MPO-
0e, XapaKTepHU3yIOIIYIO OTIPeIeIeHHBI MACCHB PACTCHUH.

B cnywae ompenerneHus pa3BUTHs OOJIE3HU B XO3SWCTBE, paifloOHE WIIH
JIPYTO# KaKOH-THO0 TEPPUTOPHH, BEIYHUCIISIOT CPETHEB3BEIICHHBIN MPOICHT
pasBuTust 60se3Hu 1o hopmyJie:

o - ZRu-S0)
[ SO )
rne R, — cpeiHeB3BelICHHBIH NPOLICHT pa3BUTHS 00JIE3HY;
¥(Rn+Sp) — cyMMa mpou3BeACHHI MOKa3aTelsl pa3BUTUs OOJIC3HU Ha CO-
OTBETCTBYIOIIYIO €MY IIJIOIIA/Ib;
S, — 001m1as oAb BceX MOCEBOB, HA KOTOPBIX OBUIN IPOBE/ACHBI yue-
THI.

I'ma3zomepHbIE OLIEHKH MOPaXKEHHOCTH PACTCHUH, BBITIOTHEHHbIE C NPH-
MCHEHHEM BHU3YyaJIbHBIX IIKaJ ydeTa 3a00JI€BaHUM, SBIAIOTCS TOJIEC3HBIMH,
OHaKO OHM CYOBeKTHBHEI. [1OMBITKN M30aBUTHCS OT CYOBEKTHBH3MA TIPH-
BeJN K pa3paboTke Oojee CIOKHBIX METONOB ydeTa ITOPaKEHHOCTH pacTe-
HUH 3a00JICBaHUSIMH, HAIPUMEP K OIIEHKE IIIOIIAAN TIOPaKEHHBIX YIaCTKOB
JIMCThEB C IPUMEHEHHWEM KOMITBIOTEPHOTO aHajn3a o0pa3oB, JHOO OLEHKE
WHTEHCUBHOCTH BBI3BAaHHOH JIIOMHHECLICHIIMY ITOPAKEHHBIX TKaHEeW pacte-
HUU.

Bonee panmoHanbHOWM anbTepHATHUBOM SIBISIETCS aHAIN3 W300paKeHUH
OOJIBIINX MacCCUBOB CEJIBbCKOXO3IHCTBEHHBIX KYJIBTYp, HOJIy4aeMBIX C ca-
MOJIETOB MJIM CIIyTHHKOB (IMCTAaHIIMOHHOE OLICHHBaHME). AHAIU3HPYIOTCA
n300pakeHnss MO0 B BHIAMMOM CBeTe, JHOO NMpH APYTHX AIMHAX BOJIH
JIEKTPOMAarHUTHBIX KojieOaHuil. Takol MOAXOX MO3BOJISIET MOTydYaTh BaXK-
HYI0 MH()OPMANHIO OTHOCHTENHHO OOIIEr0 COCTOSIHHUS TIOCEBOB M IPOTHO-
3MpOBaTh OXHIAaeMbli yposkail. OIHAKO OH Majo HPHUTOJEH AJSl OLECHKU
MOPaXEHHOCTH TI0CEBOB MMEHHO KOHKPETHBIM 3200JIEBAHUEM.
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Ilo ykazaHHOM NpHUYMHE, HIKAJIbl BH3YaJbHOTO y4YETa IMOPAXKEHHOCTH
pacTeHuil OCTalOTCs YPE3BBIYAIHO Ba’KHBIMU U NMPUMEHSIOTCS KaK B IIPaK-
THKE CENIEKIIMOHHOTO IPOIIECcCa, TaK U NMPH OLeHKE 3((EKTUBHOCTH HOBBIX
¢bynarummaos. Ho Bcerna ciexyeT MOMHHUTH 00 OTHOCHTENBHOH TOYHOCTH
TaKUX Y4ETOB M O NPUOIM3UTEIILHOCTH KOJINYECTBEHHBIX OLICHOK, a TAKXKe O
CyOBEKTHBH3ME NPH NPHUMEHEHUH TAKHUX IIKaj. Ba)KHBIM MOMEHTOM SIBIISI-
eTcs TpeboBaHNE O MPOBEACHUH OICHOK B NPEJEax OJHOTO OIBITa OJHUM
U TeM Xe HcciefoBaTesieM. ToabKo MPHU 3TOM YCJIOBHM MOXHO IOIYYHTh
COIOCTaBUMBIE JlaHHBIE. [IpM NpOBEIEHWM HCCIENOBATEIbCKOH PabOTHI
OYCHB IOJIE3HBIM SIBIISIETCS «CIICTION ydeT», Korjaa oOpa3mbl pacTeHHH OT-
OMpAaIOTCS OTHUM YEJIOBEKOM U HYMEPYIOTCSI B COOTBETCTBHH C BapHAHTaMHU
OMBITA, a OIEHKY MX IOPaXCHHOCTH INPOBOAUT IPYroil cHenuaIucT, He
3HAIOIIUHA COOTBETCTBHS HOMEPOB P00 KOHKPETHBIM BapuaHTaM. [Ipn aTom
Cy6’beKTI/IBI/13M rnasoMepHoﬁ OLCHKH OKa3bIBACT 3HAYUTCIIBHO MCHBIICC
BJIMSIHME Ha PE3yJIbTaThl y4yeTa IOPaXEHHOCTH 3a00JeBaHHEM BapHaHTOB
OTIBITA.

Metoabl OLeHKH YCTOMYHMBOCTH pacTeHHil K 0oJie3HsaM. OgHuUM u3
HaunOosee HaJeKHBIX METOJIOB KOHTPOJISI OOJIE3HEH pacTeHHH SIBIISETCS BbI-
BE/ICHHE YCTOWYHMBBIX COPTOB. Y CIEX CENEKIMU Ha yCTOHYMBOCTH K OOes3-
HSIM B OMNpPEJCISIONIEH CTENEHN 3aBUCUT OT INPAaBHIIBHOTO 1MOJ00Opa YCTOM-
YHMBBIX MJIM UMMYHHBIX POAUTENbCKUX (OPM. A 3TO, B CBOIO OYepeb, 3aBH-
cHT OT 3 HEKTUBHOCTH IPHUMEHIEMBIX METOJIOB OLICHKH Ha yCTOHYHBOCTS.

B nambonee oOmem ruiaHe METOABI OLEHKH PACTeHUI Ha YCTOMIMBOCTH
MOXHO pa361/m> Ha JBC 60J’II)IIII/I€ TpymnIibl: KOCBEHHBIE MCTOJbI U MPAMBIC
MCTOAbI OLICHKH.

KocBeHHbIE METO/II OCHOBaHBI HA OIEHKE aHATOMO-MOP(OIOTHIECKIX
1 (PHU3HOIOT0-OHOXMMUYECKHX [TOKAa3aTeaeH pacTeHHUM, I KOTOPhIX OKa-
3aHa BBICOKAsl KOPPEJLIIMA C YCTOHUMBOCTRIO. Takast OleHKa MOXET IIPOBO-
JIUTHCSI KaK IPH BO3JIEHCTBUH Ha PACTEHHUE ITATOTCHA I €r0 MeTabOJIMTOB,
TaK 1 6€3 TaKOro BO3/IEHCTBYSL.

Hampumep, 3¢pHOBbIE KyJIbTYPbl C 3aKPBITBIM THUIIOM L[BETCHUS HE 3a-
pakaroTcsi BO30yIUTENeM IBIIBHON ToJOBHH. [lanee, IUii HEKOTOPBIX 00-
JIE3HEM MOKa3aHO, YTO MATOJOTMYECKHH MPOLECC MPAaKTUYECKH IEITMKOM
OTpeNeNAeTCs CMOCOOHOCThI0 (DUTOMATOTEHHOTO OpraHu3Ma BBIJICIATH
cnenuduIeckne A ONpeICICHHBIX COPTOB M JIMHUN PACTEHUH TOKCHHBI U
YyBCTBUTEIBHOCTHIO PACTEHHH K 3TUM TOKCHHaM (Harpumep, OBeC — BHK-
TOpHUH, KyKypy3a — T-TokcuH, Kykypy3a — HC-tokcun). B takux cmyuasx
€CTh OJJHO3HAYHOE COOTBETCTBHE — €CIIM COPT PACTEHHIl Majl0o YyBCTBUTE-
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JIeH K CHEeIM(PUISCKIM TOKCHHAM, TO OH OyJIeT BRICOKOYCTOWYHUB K 3a00Jie-
BaHHIO.
[TpsiMble METOJbI OCHOBAaHBI HA OIEHKE MOPAXKEHHOCTH HCIBITYEMOro
cOpTa WM JIMHAW PACTCHUS] B CPAaBHEHHM C BOCHPHUMMYHBBIM KOHTPOJIEM
win crangaptoM. [Ipy Ux MCroab30BaHUU PaCcTEHHS JOJDKHBI OBITh 3apae-
Hbl matoreHoM. C 3TOW IeJbI0 NPUMEHSIOT pa3iudHble WH(EKIHOHHBIC
(hoHBI.
Hngexyuonnviii pon — 310 Hammuue nHdpeKkuuu u ycinosui, odecrieal ) [ [ [ [] [J [
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BBI, HJIN ONIPBICKUBATH PACTEHHMS 110 BeuepaM. [Ipu 3ToM pake B OTCYTCTBUH
JIOXKJIEH 1 OOMIIBHBIX POC MOKHO JIOOWTHCS CHIIBHOTO 3apaskeHMs] PacTEHUH
00Je3HAMH, AT BO3OYIUTENIeH KOTOPBIX BaXKHO JUIMTENBHOE HaJIM4ue Ha
PACTEHHAX KaIeNbHOXXUIKON Biard. B mogoOHBIX cilydasx co3maercs Tak
Ha3bIBaEMBIH IPOBOKAMOHHBIN (OH, CHOCOOCTBYIOIINI CHIBHOMY IOpa-
KEHHIO pacTeHUH Jaxke 0e3 JOMOIHHUTEIBHOTO BHECCHUS HHOKYIIIOMA.

HckyccTBeHHBIN HHOEKITMOHHBIN (POH CO3/1aeTCsl HAa ONMBITHOM yJacTKe,
B BEreTallMOHHBIX JOMHKax WM B ycioBusx ¢urorpoHa. [Ipu ero cosna-
HHH, KaK PAaBUIIO, PETYIHPYIOTCSI YCIOBHS Ul PACTCHHs, MATOTCHA U Te-
yeHust Oone3Hn. OOs3aTeNbHBIM SABISETCS HAIMYNE XU3HECIIOCOOHOTO HC-
TOYHMKA HH(PEKIMU C JOCTATOYHON BUPYJIEHTHOCTHIO. [Ipn HEoOXoanMOCTH
UCTIONB3YIOT MapKUPOBaHHBIE OMOTHITBI HJIH PAachl BO3OYANUTEIS OOJIE3HU.

Hapsiny ¢ ecTecTBEeHHBIM M HCKYCCTBEHHBIM HH(EKIHOHHBIM (HOHOM
paznmuarotr HeauddepeHuupoBanHbie U quddepeHunpoBaHHble HH(EKIH-
OHHbIE (DOHBI.

Heouggpepenyuposannoiii ¢pon — KOrIa Ha OJHOM OIIBITHOM YyYacTKe
BHOCHTCSI HHQEKIIMOHHBIH MaTepHall ¢ pa3HbIX COPTOB, PETMOHOB U T. 1.

Juppepenyuposannviii ¢pon — KOria Ha ONBITHOM YYaCTKE BHOCSTCS
XOPOIIO W3y4YeHHBbIC OMOTHIIBI HIIM packl maroreHa. JuddepeHuupoBanHbIi
(OH COOEPIKHUT CTPOro JO3UPOBAHHOE KOJMYECTBO XOPOIIO U3YYCHHBIX Pac
Bo30yauTeneil Oose3nu. Ilpu muddepeHIMpoBaHHOM MOAX0Ae OTOOP Ha
YCTOIYMBOCTh MOXKHO BECTH K OTACIIBHBIM TCHAM.

st co3nanust MHPEKIMOHHBIX (JOHOB CYIIECTBYET MHOXKECTBO Pa3iny-
HBIX CIIOCOOOB BHECEHHS WHOKYJIOMa HJIM 3apa)KEHHs. DTH METOIMYECKHE
NPUEMBI 3aBHCAT OT OWOJIOTMYECKHX OCOOCHHOCTEH BO30OyAMTENeH M HMX
HEePBUYHON OpPraHOTPOIHOCTH. [103TOMYy B 3aBHCUMOCTH OT croco0a co-
XpaHeHHs] MHPEKIUH 1 3apaKeHUs] PACTEHHI METOIMYECKHE MOIXO0bl 00b-
eAMHSIIOT B psift Tpy1i. OCHOBHBIE U3 HUX CJIETYOLIHE!

1. 3apaxenue yepe3 nouBy. KyapTypa maToreHa cMelInBaeTcs ¢ HOYBOH
U co31aeTcsi MHPESKUMOHHBIN (DOH. DTH NPHUEMBI HCIIONb3YIOT MPU MOpaxe-
HHUH TOJIBKO MOA3EMHBIX WM MTOJ3EMHBIX M HA3€MHBIX OPTraHOB, €CJIM 1aTo-
T€H coxpaHseTcs B mouse. [Ipumepamu Takux 3a00J€BaHU SABIAIOTCS KA
KaIlyCThl, paK KapTo(esi, KOPHEBbIC FHUIN, COCYTUCThIE MUKO3bI U APYTHE.

2. 3apakeHUE WM 3aCIOpeHUE CeMsiH. [IpUMEHSIOT CyXoe W BIaXKHOE
3acropeHHe, a TakKe BaKyYMHBIH MeToJ. DTO OAMH U3 CIOCOOOB 3apaxe-
HHS 4epe3 MOYBY, HO TAKOW METOJMYECKHH IMOAXOJ CBS3aH C OHOJOrHYe-
CKUMH OCOOEHHOCTSIMH ITaTOr€Ha COXPAHSTHCS Yallle Ha MOBEPXHOCTH Ce-
MSIH U 3apa)kaTh MIPOPOCTKH, BCXobl. [IpuMepamMu Takux 3a00seBaHUi sB-
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JISTIOTCSI TBEPAsk TOJIOBHSI IMIICHHUIIBI, PXKH, SIMEHS, TOJOBHS MPOCa, MbLIb-
Hast TOJIOBHSI KYKYPY3bI H JIp.

3. BapaxxeHue UBETKOB. B 3TOM ciydae MCHONB3YIOT psili IPHEMOB: HH-
JIMBHyaJIbHOE 3apaKEHUE KaXKIOTO I[BETKA, ONbUICHHUE ITyYKaMH OOJIbHBIX
KOJIOCKEB, BAKYYMHBINW MeTOJ U Jpyrue. Tako# mojaxoj| MpUMEHSIETCS Mpu
MBUILHON T'OJIOBHE MIICHUIIBI, SSYMEHS, CIIOPBIHBE PXKH U APYTUX 3a00iieBa-
HUSAX.

4. 3apaxeHue TUCTbEB, cTeOeH U BeTBel. MConb3yoT CyXoil U BlIax-
HBI METOIBI HAHECEHHs CIOP, a TaKXKe B BUJAE WHbEKIWHA. [Ipumensercs
MPU PKABYMHHBIX, MYYHUCTOPOCSIHBIX, JIO)KHOMYIHHUCTOPOCSHBIX U MHOTHX
JPYTUX OOJIE3HSIX.

5. Cnenyer OTMETUTh, YTO, HE3aBUCHMO OT CII0OCO0a CO3MaHUs UH(]ECK-
HOHHOTO ()OHA WJIM CHOCO0a 3apaykKeHHs PACTCHHIA, CICIyeT YYUTHIBATH
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Tab6nuna 3.1. lllkana ummynnoctu T. JI. CrpaxoBa iisl OeHKH

HOpameHHOCTHlHHeHMHblpmanHHOﬁ

Bbann MMmyHon0rHYe-
mKa- Omnucanue CHMITOMOB CKast XapaKTepu-
JIBI CTHKA
Ypenunuu KpymnHsle, 6apXaTUCTHIE, JIETKO TOPOIIAIINE.
OnuaepMHuC JTUCTa NP CO3PEBAHUU YPEAUHHUIT JIETKO .
BocnpuumuauBeIit
0 Pa3phIBacTCs U OOBIYHO XOPOIIO 3aMETEH 110 HX KpasM conT
B BHJI€ NIPO3PAYHbIX IUICHOK. OOBIYHO OTCYTCTBYET P
o0ec-IIBeYNBaHNE TKaHEH BOKPYT ypeIHHUH
VYpeauHuu Menbue, 4eM B IPEIbIAYIIEM Cllydae, He-
eIKo coOpaHsl IpynnaMu. boabmHHCTBO ypeauHuit
P P Py P Coprt HUXeE cpel-
1 BCKPBIBACTCS, @ 4aCTh HE B COCTOSHUH MPOPBATH ITH- o .
o Hell ycToiuuBOCTH
nepmuc. B Mectax CKOMJICHHS ypEeANHUI TKaHb JINCTA
obecBeunBaeTCs (XJIOPOTUIECKHE 30HBI)
VYpenuHuu MenKue, pacCesiHbl 10 MOBEPXHOCTH JIUCTA.
HexoTopsle ypeIuHUHE BCKPHIBAIOTCS, OONBIIHHCTBO HE .
Cpenneycroiun-
2 B COCTOSIHMHM NPOpPBATh snuaepMuc. Bokpyr myctyn I COPT
XOPOIIO 3aMETHBI OOBIYHO OKPYTJIbIE 30HBI 0OecIBe- P
YCHHOMN TKaHH JINCTA
VYpenuHuu o4eHb MEJKUE, PACCESHEI 10 IIOBEPXHOCTH
JIMCTA, KaK MPaBUIIO HE BCKPBIBAIOTCS, YPEIHHHOCIOPHI
B HUX 4aCTO HeZopas3BUTHL. Ha sucTe uMeroTest cBeT-
3 JIblE TISITHA Pa3HOU (OPMBI U BEJTMYMHBI — MECTa BHE]I- YcToituuBelii copt
penus tpuba. Bokpyr HeJOpa3BUTHIX YPEAHHUN U B
MECTaX 3apa)kKCHHUsI XOPOLIO 3aMETHBI 30HBI CBETIIOH
WU CBETIO-XKEATOH TKAHU JIHCTA (HEKPO3bI)
IMonHoe oTcyTCcTBHE ypeanHUid rpuba. Mecta 3apaske- .
BricokoycToiiun-
HUS 00HAPYKUBAIOTCS MO MEJIKUM 00ECIBEYCHHBIM o
4 BBIN WJIH MIMMYH-
ydJacTKaM JHCTa (XJI0po3 U Hekpo3). Hekpossl MoryT N
HBII COPT

OTCYTCTBOBAThH

B (bPITOHaTOJ'IOI‘I/II/I JJIA OCHKH YCTOﬁqHBOCTH, HJIM UMMYHHOCTH OJTHUX

U TeX K€ KYJIBTYp K OIHUM U TeM e BO30yIuTeNs M 3a00IeBaHnil 0OBITHO

npemiara€Tcsa MHOTO IKaJl. Haan/IMep, JUIsT OOEHKW MMMYHHOCTH IIIIEHU-

LBl U P K prkaBunHe, kpome mkansl T. JI. CtpaxoBa, UCIONIB3YETCS TaK-
e onucatenbHas mkana E. Meiicona u H. J[>kekcoHa, 1 MHOTHE ApyTHE.

B kagectBe Apyroro mnpuMepa MmiKajgbl UMMYHHOCTH MOKHO IIPUBECTH

onucareNbHyl0 4-0aJUIbHYIO IIKally, pa3padOTaHHYIO JUIl OLEHKH BHUPY-

JICHTHOCTH H30JIATOB BO36y)IPITeJ'Ieﬁ CeTYaTou u TeMHO-6ypOI>i IATHUCTOCTHU

stamenst M. M. JIeBUTHHBIM ¢ coaBTOpamu (Tadi. 3.2).
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Ta6nuna 3.2. lllkaja oleHKH BUPYJIEHTHOCTH H30.IITOB BO30yAuTe el ceTyaToil
U TeMHO-0ypOii NATHUCTOCTH STYMEHS

bamn
LIKAJIBI
1 Toueunsle HEKPO3bI €3 XJI0p0o3a
2 HekpoTnueckne Kopu4HEBbIE MATHA C XJIOPOTHYHBIM OKaiMICHHUEM HiH 0e3
XJI0p03a, HE PaCHPOCTPAHSIOIIHECS O OTPE3KY JINCTa
3 HexpoTuueckue maTHA ¢ XIOPO30M, PACIPOCTPAHSIOMINECS IO OTPE3KY JIUCTA
4 HexkpotusupoBaH Bech OTPE30K JIUCTa

Onucanue CUMIITOMOB

DTy MKaTy HCIOJB3YIOT depe3 4—5 CyTOK Mociie 3apa)KeHHsl OTPE3KOB
JUCTBEB PACTEHUH TIMEHS, KYJIbTUBUPYEMBIX Ha pacTBOpe OSH3MMHIA3071a,
CyCIieH3UeH KOHUINH BO3OYIUTETICH.

B ycrnoBmsx mabopaTtopuu MpH HCKYCCTBEHHOM 3apakKeHHM pPacTeHHUI
a0CONIOTHO HETIOpa)KaeMBIX COPTOB BBISIBUTH HE yAaeTcs, mo3romy 6amt 0 B
AHHOH ITKane OTCYTCTBYeT. Peaknnm pacTeHHs, COOTBETCTBYIOIMIHE Oal-
nmaM 1 1 2, COOTBETCTBYIOT YCTOHYHMBOCTH, OayuiaM 3 U 4 — BOCIIPUUMYHBO-
CTH.

Ounenku norepb (Henodopa) ypoxkasa. Ha ocHOBaHMM NaHHBIX ydeTa
pacIpoCTpaHEeHHOCTH M Pa3BUTHsI OOJIE3HEH CEbCKOXO3SIMCTBEHHBIX KYJIb-
Typ MOXKHO OTPEJIENIUTh pa3Mep 1norepb ypoxas. [Ipsmoit Bpex ot Oone3Hu
BBIpA)KaeTCsl B CHIDKEHUH YPOXKast MITH €r0 BEIOPaKOBKE BCIICACTBUE HU3KO-
ro KadecTBa MOJYYCHHOW MpOAyKOWU. Takoil Bpen ompenenseTcs 1Mo Ipo-
LEHTY MMOTUOIINX WM HE NaBIIMX Ypokas pacTeHHH, HampuMmep mpH 3a0o-
JICBAaHUU 3EPHOBBIX KYIBTYpP TOJOBHEH WM ITyCTOKOJIOCOCTEIO, TIPH OTIaja-
HUH 3aBsI3€H ¢ TUIOIOBBIX KYIBTYp H T. 1.

B Tex cmywasx, korna 00Jie3Hb HE IPUBOIUT K THOEIH BCETO PacTEHHS
WIN ero 4acTed, COCTaBJIAIOUIMX YpoiKaid, Bpea OT OOJEe3HM HE MOJAeTCs
HETMOCPEACTBEHHOMY y4eTy. Ero ycTaHaBIMBAIOT ONBITHBIM IyTeM MpH
CpaBHEHHUM YpO’kKas 3/I0pPOBBIX M OOJBHBIX pacTeHHil. B mpocreiimem ciy-
Yyae MOTEPH BHIPAXKAIOT B MPOLIEHTaX OT YPOXkas 3I0POBbIX paCTEHUH U BbI-
YHCIIIIOT [0 TaKoi (opmyJie:

L=2%%.100,
A

rae L — motepu ypoxas, %;

A — ypoxail 310pOBBIX PaCTCHUIA;

a — ypokait OOJTBHBIX pacTeHHI.

Jannas hopMyna gaeT TONBKO rpyOyIO OLIEHKY BPEAOHOCHOCTH 3a00Iie-
BaHUs, TaK KaK HE YYHTHIBACT CTCTCHb €ro pa3Butus. st Ooyee ToYHOMH
OIICHKY 3MITUPUYCCKH BBIYUCICHBI (YOPMYJIBI IS PA3THUYHBIX 3a00JCBaHUMN
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Pa3HBIX KyIbTYpP, O KOTOPBIM ONPEACTAIOT X BPEAOHOCHOCT. B HEKoTO-
PBIX ClTydasX yCTaHOBJIEHA JIMHEHHAs 3aBUCHMOCTb IIOTEPh YpOKast OT YHC-
nma OOJBHBIX PAcTEHHWH, TO €CTh OT PACIPOCTPAHEHHOCTH 3a00JIEBaHUSL.
Hanpumep, motepu ot purodToposa Ha KIIyOHSX KapTodens Ipu XpaHSeHUH
paBHBI YHCIy 3apaXeHHbIX KiyOHeil. [lorepm ypoxas MIICHHUIBI OT
odnobonesa (B %) paBHBI TOJOBMHE YHCIA DPACTCHUH, 3apaKCHHBIX
oduobonezom, T. e. L=0,5- .

B OGonblmHCTBE CiiydaeB MOTEPH ypoxXkas CBSI3aHBI C Pa3BUTHUEM WIIN
pacpocTpaHeHHOCTbIO 3a00seBaHus OoJiee CI0XHOW 3aBHCHMOCTBIO. [lo-
JIOOHBIE 3aBUCHMOCTH (IPE/ICTABISIIONINE COOOI perpecCHOHHbIE ypaBHe-
HUSI) YCTAHABIMBAIOT OMITUPUYECKH, HCIOJIB3YSl Pa3IMYHBIE IT0IXOJBI.
Hanpumep, 11t 36pHOBBIX KYJIBTYP MOXKHO COCTaBHTH CHOIMKH OOJIBHBIX
pacTeHH# C pa3HO BENIWYMHOHN pa3BUTHS OOJNE3HH, W OICHUTH CPEIHHA
ypokail OJHOTO pacTeHHs B CHONMKE. 3aTeM, IIOCTPOHMB PErpecCHOHHOE
ypaBHEHHE, MOJKHO OIICHUBATh IIOTEPH yPOsKasi Ul KOHKPETHBIX TTOCEBOB.

YacTo MCTIONB3YIOT Mpenaparsl A XUMHIECKOW 3allUThl PACTCHUH H
CpPaBHUBAIOT YypOXxail HEOOpaOOTaHHEIX M OOpaOOTaHHBIX PACTCHUH NpH
Pa3HbIX YpPOBHSIX Pa3iIW4Mid B pa3BUTHH 3a0oieBaHus. Takoi moaxox, of-
HAaKoO, He SIBISIETCS JOCTATOYHO HAJEXKHBIM, MOCKOJBbKY 0OpaboTaHHBIE
(GYHTUIMIOM PacTeHHsI MOTYT OBbITh CBOOOJHBIMH HE TOJBKO OT YUUThIBaE-
MOro 3a00JieBaHusl, HO M OT JPYrux OOJIe3HEi, YTO MPUBEAET K 3aBBILICHUIO
OLICHKH BPEJIOHOCHOCTH UIMEHHO KOHKPETHOI 00JIe3HH.

B Hacrosiiiee BpeMs B IUTEpaType UMEETCS MHOXKECTBO Pa3IMYHbBIX pe-
TPECCHOHHBIX YPaBHEHHH UISl OIIEHKH TOTEPh YpOsKasi Pa3IMYHBIX KyJIbTYp
ot Oosne3Hell. B HUX TpencKa3bIBaOTCS BEPOSTHBIC MTOTEPH B 3aBUCUMOCTH
OT BEJIMYMHBI Pa3BUTHSI 3200JICBaHUS.

Hanpumep, notepu yposkast 3€pHOBBIX KyJIbTYp OT MYYHHCTOH POCHI
MOYKHO OTIPEJEIIUTH 110 Takoi (opmye:

L = KR,

rae L — motepu ypoxas, %;
K — koahunmenT, paBHsrii 2,0 11 MIISHAIIB U 2,5 JUIS OBCa U TYMEHST;
R — pasButne 6one3nu B %.
3aBHCHUMOCTh TIOTEPh YPOXKask O3MMO# MINCHHIBI OT CTEIICHH Pa3BUTHS
MOJIOCATON MO3aWuKHU BBIPAKACTCSA TAKHM yPABHCHUEM:

y=101,4-0,7 - 493R,

rze Y — ypoxaii (B IpoleHTaxX OT HOTEHIUAIBHOIO);
R — pa3Butue 6omnesnu B %.
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B HEKOTOpBIX Cilydasx NMpH BBHIYUCICHUHM BPEIOHOCHOCTH 3a00JIeBaHUSA
YYUTBHIBAETCS BEIMYUHA IT0POTa BPEIOHOCHOCTH, TO €CTh YPOBHS Pa3BUTHA
3a0osieBaHNs], NPEBBIIIEHHE KOTOPOTO BBI3BIBAET JOCTOBEPHBIE IIOTEPU
yposxasi. Hanpumep, uis 0OBIKHOBEHHOW KOPHEBOW THHIIN 3€pHOBBIX KYJIb-
Typ HMOPOT BPEIOHOCHOCTH cumuTaeTcst paBHbIM 10-15 %, a morepu ypoxas
coctaBaroT oT 0,6 1o 1 % Ha Kakablil TIPOLIEHT Pa3BUTHS OOJE3HH CBEPX
mopora BPEeIOHOCHOCTH (B¢ MOCIEIHIE IU(PBI MPEACTABISIOT cO00i rpa-
HUIIBI BapbUPOBAaHUS BEIWYMHBI KOIQQPHUIHEHTa BPEIOHOCHOCTH KOPHEBON
THUJIH).

3HaTh BEIMUMHY [OTEPh YPOKasi OT KOHKPETHOH 0oyie3HH Heo0X0IuMOo
JUIsl OLICHKH SKOHOMUYECKON (P PEeKTHBHOCTH MPUEMOB 3aIIUTHI, H, IPEXKIE
BCEro, 3KOHOMHYECKOI'0 TI0pOoTra BPEeJJOHOCHOCTH.

OKOHOMHYECKHUM IIOPOTOM BPEIOHOCHOCTH 3a00JICBaHUS HA3bIBAIOT
YPOBEHb pa3BUTHS O0JIC3HH, IPEBBIIICHNE KOTOPOTO /IENACT PEHTA0CIHHBIM
pUMeHEeHHEe Mep OOpBOBI C HUM.

O (eKTHBHOCTD 3aINUTHBIX MEPONPHUITHI 3aBUCHT OT TOTO, KaKHE IO-
KazaTeJau Mbl OLIEHUBAEM, TO €CTh YUUTHIBAEM JH Mbl OMOJIOTHYECKYIO, XO-
3AHCTBEHHYIO MJIM SKOHOMHYECKYIO 3(peKkTHBHOCTS.

ITon Ouosnorndeckoll 3PPEKTUBHOCTHIO MOHUMAIOT yYMEHBLICHHE pac-
IIPOCTPAHCHHOCTH WJIM Pa3sBUTHUA 00JIE3HN B ONBITHOM BapUaHTEC B CpaBHC-
HHUHU C KOHTPOJIEM WJIM CTaHAApPTOM.

Xo3siicTBeHHOH 3((EKTUBHOCTHIO HA3BIBAIOT KOJIMYECTBO COXPAHCHHO-
TO yposkasi, KOTopoe o0ecrednBaeT MpUMEHsIeMbIil IprueM 3aimThl (B abco-
JIIOTHBIX €AMHUIAX WIIM MPOLCHTAX).

OkoHoMmuueckast 3()(EeKTHBHOCTh paBHA PasHUIE MEXIY CTOMMOCTBIO
NPUMEHEHHOT'0 METOJla 3aIUThl PACTEHHH M CTOMMOCTBIO COXPaHEHHOTO
ypoxas. PakTHYECKH OHa XapaKTepH3yeT peHTabebHOCTh 00paboTKH pac-
TEHUH.

BrionHe 04eBHAHO, YTO HUKAKOTO IPAKTUYECKOTO 3HAYECHUS HE UMEIOT
PEKOMEHAINH, KOTOPbIe HE OOECIe4nBaOT JAOCTATOYHO BBICOKOHW 3KOHO-
Mu4ecKor 3 PEeKTUBHOCTH.

CrenyeT yduThIBaTh, YTO TOYHO OLEHHUTH NOTEPU ypOxkKas KOHKPETHOMH
CEITbCKOXO3SIMCTBEHHOHN KYJIBTYPhI OT KOHKPETHOTO 3200/1€BaHNUs IOBOJILHO

CJIOJKHO, €CIIM BOOOIE BO3MOXHO. Bo-TIepBBIX, IIpH OJHOM U TOM K€
YPOBHE pa3BUTHA OOJE3HU €€ BPEJOHOCHOCTH M caM Mo cebe ypoxkail 3aBu-
CST OT MHOTHX COITyTCTBYIOIIUX OOCTOSATENLCTB, U, MPEXJ]E BCEro, OT MO-
TOJIHBIX YCJIOBHH. BO-BTOpBIX, ypoxall KOHKPETHBIX COPTOB PAaCTCHUH 3a-
BUCHT OT YPOBHSI MX TOJIEPAHTHOCTH, TO €CTh OT CIIOCOOHOCTH HE CHMXKATh
ypokail Ipu HOpa)keHHH (PUTONATOTCHHBIM OPraHu3MOM. B-TpeTbux, pas-
HBIE MCCIICJIOBATENIM HCIOJIB3YIOT pa3Hble LIKalbl ydeTa HOpaXKEHHOCTH
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OJIHHX U TEX XK€ KyJIbTYpP OAHOI U TOi ke OOJIC3HBIO, YTO YCIOKHSCT OLICH-
Ky [OTephb ypoXKasi, TaK Kak [Ulsl KaKIOW IIKaabl y4eTa CIeIyeT BBIUUCIIITh
CBOE PErPECCHOHHOE ypaBHEHHE. B 9TOH ke CBSI3M AOMONHHUTENBHYIO MPO-
OmeMy MpencTaBisieT CYOBEKTHBHU3M IPH HCIIOJB30BAHUM BH3YaIbHBIX
IIKaJ y9era, MOCKOJIbKY BBI3BIBAIOT COMHEHHE IIPHUTOIHOCTD ISl BCEX CIIe-
[UAJIMCTOB, )K€ UCIOJIb3YIOIINX OIHY U TY JKC [IKAIy y4eTa, HeKOTOPOro
0000IIEHHOT'0 PErPECCHOHHOTO YPaBHEHUSL.

Kpome Toro, He0OX0IMMO OTMETHTb, YTO TIOTEPH YPOXKasi, BEIPAKCHHBIC
B IPOLIEHTaX, 3aBUCST OT OOIIEro ypoOBHs YPOXKalHOCTH B aOCONIOTHBIX
upcnax. COBpPEMEHHBIE [JOPOTrOCTOSIINE Oe30MacHble Ul OKpyXKaromeit
Cpelbl CPEACTBa 3alIUTH PACTEHHI UMEIOT BBICOKYIO 3KOHOMHUYECKYIO 3(-
q)eKTI/IBHOCTL TOJIBKO TTPU BBICOKOM YPOBHE arpOTE€XHUKH, B YCJIOBUAX HWH-
TCHCHUBHOTO 3EMIICICIIHSL.

3.2. PuTOoIKCIEPTH3A CEMEHHOI0 MaTepuaJjia

KauecTBo OCEBHOTO MaTepHaa UMEeT IIEPBOCTEIIEHHOE 3HAYCHUE I
YCIELIHOTO BEIPAIIUBAHMSA CEIECKOXO3IHCTBEHHBIX KYJIBTYP.

Caeine 60 % Bcex OmacHbIX OOJe3HEH CeNnbCKOXO03IHCTBEHHBIX pacTe-
HUH Hepenaercsi ¢ CeMEHaMH WM TI0CAJ0YHBIM MaTepHajoM (KIyOHSIMH,
JYKOBHLIAMH, KOpHeIuIogamu). B cemeHHOM Matepuaie Bo30yauresnu 0o-
JIe3HeH HaXOoJAT OJNaronpusTHBIE YCIOBHS JUIS MIEPE3UMOBKU U Ha CJIEAYIO-
IAH TOA SIBJIAIOTCS WCTOYHMKOM BO30OHOBJICHHSI OOJIE3HM B IOJIEBBIX
ycnoBusax. C ceMeHaMH NaTOTeHHbIE MUKPOOPTaHU3MBI MOTYT PacCelsThCs
B HOBBIE palilOHBI OOUTaHNUS, 3aHOCUTLCS B [I0YBY U HAKAIUIUBATHCS TaM.

Kpome 00Jie3HETBOPHBIX MHKPOOPraHM3MOB HA IIOCEBHOM M IOCAI0Y-
HOM Matepuaje OOMTAIOT IOoJIe3HbIe U Oe3BpeqHbIC BHIbI, a TAKKE Calpo-
(GUTBI, KOTOPBIE IPY HEOIArONPUATHBIX JUIS IIOCEBHOTO MaTepHalla yCIOBH-
X PA3MHOXKAIOTCS U BBI3BIBAIOT €T0 IIOpYYy.

BpenoHOCHOCTh MaTOreHoB, MEpeialoIIUXCs C MTOCEBHBIM 110CAT0YHBIM
MaTepHalioM, MOXET OBITh Pa3IMYHON, TaK KaK 3aBHCHUT OT MHOTHX (hakTo-
POB, B TOM 4HCJIE OT BOCHPUMMYHBOCTH PACTCHUI, BUPYJICHTHOCTH U pac-
MIOJIO)KEHHSI NaTOr'€Ha, arpOTEXHUYECKUX YCIOBHH BO3JICIIBIBAHUS, METEO-
POJIOTMYECKHUX YCIIOBUH BBIPALIMBAHUS KYJIbTYPBI U T. JI.

C nenplo NpenoTBpalleHHst 3a00JNeBaHMK pPAcTEHUH HEOOXOJUMO B
HepBYIO OdYepellb MCCIeN0BaTh CEMEHa, NPOBECTU MX (DHTOIATOJIOTHIECKYIO
9KCHEPTH3Y, T.€. BBLBUTH 3apaKCHHOCTH 0O0JIE3HETBOPHBIMH MHKpPOOpIa-
HU3MaMH. OHUTOIKCIIEPTH3A CeMSIH, KPOME YCTAHOBJICHHS HAJMYMS U CTEIICHH
pacrpoCTpaHeHHsT TPUOHBIX U OaKTepUATLHBIX BO30YAUTENEH OOJNIe3HEH, TpH
CBOEBPEMEHHOM M KaueCTBEHHOM IIPOBEICHUH II03BOJISIET BECTU PabOTHI 1O
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03Z0POBJICHUIO CEMsH, OpakoBaTh HENPUTOAHBIC U MOCEBA CEMEHa, Ipe-
IyTIPEeKAaTh 3aHECEHUE C CEMEHAMH OIMACHBIX TaTOTEHOB B HOBBIC palOHBI
JBHOCESIHUS, OPTaHM30BaTh IIPOTHO3 U MPO(PHUIAKTHKY pa3BUTHS Oone3HE.

3HAaYNTENbHBIM BKJIAJ B pa3paOOTKy METOAWKH aHAIHM3a CEMSH CHETaH
¢uromaronoramu I'. H. IponunsiM, A. I1. Byapunoii, 1. H. A6pamoBbIM,
H. A. Haymosoii, 3. D. T'emene, A. I'. TpomnoBotii u nip.

Benymast ponb B pa3paboTke METOOB (PUTOIKCIIEPTU3BI CEMSIH IIPHHA/I-
JeXUT MexayHapoaHoi opranuzanuu no anainuzy cemsH — MCTA «Inter-
national Seed Testing Association — ISTA». [TockonbKy B CTaHAApTax U
JPYTHX HOPMATHUBHBIX aKTaX Pa3HBIX CTPaH 4YacTO 3aJI0XKCHBI COOCTBCHHBIC
OpUTHHAJBHBIC TPEOOBaHUS K CEMCHHOMY M MOCAJOYHOMY MaTepHany, a
CEMCHA SIBJISIFOTCS BRXXHBIM OOBEKTOM MEXYHAPOIHOW TOPTOBIIH, BAXKHOU
3amadeit UCTA sBisieTcss pa3paboTKa CTaHIApTHU3UPOBAHHBIX, CPABHUMBIX
METOJIOB aHAIN3a CEMEHHOTO W II0CaJ0YHOTO MaTephayia, 0OecrednBaro-
X TIOJTyYeHHE PEe3yIbTaTOB, COMOCTABIMBIX Ha MEXIyHAPOAHOM YPOBHE.

Metoauka oT6opa npod cemsiH AJsi puTodkcnepTusnl. O0mas nemb
oTbopa mpob — mosrydeHne odpasna, JOCTATOYHOTO IS aHaau3a, COOTBET-
CTBYIOIIETO W OTPAXKAIOIIETO CPEeIHUE CBOMCTBA M COCTaB MAPTHH IO KaX-
JIOMy aHaJIM3UpyeMOoMy Iokaszaremto. [laptus — 3To ompeneneHHOe, SICHO
NACHTH(HUINPOBAHHOE KOJMYECTBO OJHOPOJHBIX IO KayecTBY ceMsH (0f-
HOW KYJIBTYpPBI, COPTa, PEIPOIYKIIMU ¥ KATETOPUU COPTOBOW YHUCTOTHI, OI-
HOT'O TOJIa YpOosKasi U O0IIEro MPOUCXOXK/ICHUS, 3aHYMEPOBAaHHbIX U YI0CTO-
BEPCHHBIX OJHUM JIOKYMEHTOM).

OreHKa 3apakeHHOCTH CeMSH OOJIE3HSAMH MPOBOIUTCS B COOTBETCTBUH
¢ MexrocyaapctBeHHbIM cTaaapToM ['OCTa 12044-93 «CemeHa cenbCcko-
XO3AWCTBEHHBIX KYIBTYP. METOIBI ONpeesieH s 3apakeHHOCTH O0JIe3HsI-
M.

s BeIsBICHNS OOJIE3HEH METOJIBI OIEHKHM KadecTBa CEeMSH M T0CaI04-
HOTO MaTepuajia HOAOWpPAIoTCS B KAXKAOM OTAEITHHOM CIIydae C y4eToM
KYJBTYpBI, OCOOCHHOCTCH 3apa)KCHHS W JIOKAIU3allUi Mapa3uTa B TKaHSIX,
BHCIIHUX TPU3HAKOB MOpa)XCHUs. B HacTosmiee BpeMs HamOojee 4acTo
MPUMEHSIOTCS  CICIYIOIIUE METOMbI: MAaKPOCKOIHYCCKUA (BU3yalbHBIN),
THCTOJIOTHYCCKUM, LECHTPU(PYTHPOBAHUE, WHKYOAIMsl CEMSH BO BIIAXKHOMU
KaMepe, HHKyOalus CeMsiH Ha MUTATeIbHBIX cpeaax. B kadyecTBe BcomMora-
TEJBHBIX UCMONB3YIOT CEPOJIOTHYCCKHIA, JTJFOMUHECIICHTHRIN ¥ XUMHYCCKHIMA
METOJIBI.

MeToa 00MBIBKH CeMsiH (CyCMEH3HHU CIoOp) U HeHTPpUuyrupoBanus.
JlaHHBII METOA TIO3BOJISIET BBISIBUTH 3apa’keHHOCTH CEMSH CIIOpaMu Bo30y-
uTens 0oJe3HEeH.
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Jlst ananmm3a u3 cpemHeit mpoObl, 0TOOpaHHOW U3 MapTUH (KOHTPOJIBHON
C€IMHUIIBI) CEMSH OTCUMTHIBAIOT IBe pabouwme mpoOs mo 100 cemsH. Ux
IOMEIIAIOT B OTHCIBHBIC MPOOHPKH, 3aIMBAIOT Boxol (13 pacdera 10 cm®
Ha KaXKIYI0 TpOOHMPKY) H B30AITHIBAIOT HAa TNPOTSDKEHWH |  MUH.
B nmanmpHeimeM MoOJydYeHHBIE CMBIBBI C CEMSH MOXXHO Cpa3y IIOABEPTHYTH
00ciIeIOBaHUI0 O] MUKPOCKOTIOM WJIM ISl TOBBIMICHHS JOCTOBEPHOCTH
BBISIBJICHUS IATOTCHOB MPOU3BECTH OCAXJICHUE HAXOJIIMXCS BO B3BEILICH-
HOM COCTOSIHMM CHOp LeHTpu(yrupoBaHueM. B mocnenHeM ciydae moiry-
YEHHBIC CMBIBBI C CEMSIH OT Ka)K/IOH IPOOBI CEMSIH CIMBAIOT B OTAEIbHBIC
npoOUpKY HEHTPUPYTH U LeHTpUPYrupyroT B Tedyenue 10-15 muH npu 4a-
crote BpameHus 2000-2500 o6/mun. Ilo okoHuyaHuM npouecca U3 NpooH-
POK OCTOPOIKHO (He B30ANTHIBAS) CIMBAIOT 9 CM® HAZOCATOUHOI KUIKOCTH.
OcraBmIuiicst 0calok B3MYYHUBAIOT TUTIETKOW U M3 Ka)KI0H MPOOUPKHU TOTO-
BAT 10 5 mpenapaToB. {1 ycTaHOBJICHUS BUAA rpruba mpemaparsl mpocMaT-
PHBAOT MIOJ] MUKPOCKOTIOM.

KonmuecTBeHHBIH ydeT crop NpoBoaAT B kamepe [opseBa. CpemHioro
3aCMOPEHHOCTH Ha OJTHO CeMSI MPOBOJISAT 110 CIEAYIOINM (OpMyIam:

(N, -10)

1) X=
) 100

— nipu aHam3e 0e3 NeHTpu(yrupoBaHus;

2) X = N, — MU aHAIU3E C HEHTPUPYTUPOBAHUEM;

rae Ng — konudectso criop B 1 em® cycriensuu, mr.;

10 — 00bEeM BOJBL, B3SATOH IJIs CMEIBA, CM3;

100 — KOJIMYECTBO CEMsIH, B3ATBIX JUIS aHAN3A, IIT.

Benmuuny N, ycTaHaBIHBaKOT, YMHOXasi OOHAPYKEHHOE YHCIIO CIIOp Ha
250 ThIC., B CITy4yae MOJICYeTa CIOp B OOJBIIUX KBaapaTax KaMmepsl ['opsicra,
Ha 400 ThIC., €CJIM CIIOPHI MOJACYUTHIBAIOT B MaJIBIX KBaJpaTax KaMepbl; Ha
1111, ecnmu mosicyYeT BEIyT MO BCEH IIIOMAAN KaMephI.

3a UTOTOBBIA pe3yNbTaT aHAJHM3a MPUHUMAIOT CPEIHIOI apudmermye-
CKYIO BEJIMYUHY PEe3yIbTaTOB aHAIN30B IBYX MPOO, MPOBEICHHBIX CO CMBI-
BOB Pa3HBIX MPOOHUPKaX.

buosornueckuii meroa ¢uro3lkcnepTusbl ceMsaH. DUTOIKCHIEPTHRY
CeMsiH OMOJIOTMYECKUM METOJIOM MPOBOJIST MOCPEACTBOM aHAIU3a CEMSH BO
BJI2XKHOM KamMepe WIIM Ha MUTATEIBHBIX CpPeax pa3lUyHOro cocraBa (KapTo-
(enbHBII NOAKNUCICHHBIH 1 KapTO(eIbHO-TIIFOKO3HBIN arapsl).

Jasi ananu3a HeoOX0AMMBI:

1) yetbipe paboune mpobGbl Mo 50 ceMsiH B KaXAOH, OTOOpaHHBIC U3
cpemHero oOpasia napTuu, NPeAHA3HAYCHHOTO ISl PUTOIKCIICPTUHI;
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2) yeThlpe Cyxue crepuibHble yamku [letpu wim Koxa;

3) cTepuIbHBINA CYOCTpAT AJIsI TPOPAIIUBAHHUS CEMSIH, KOTOPBIM MOXKET
CITYKHTB!

a) pmibTpoBaNbHAs Oymara (B 2 cios);

0) mapiis (B 3 cios);

4) TepMocTat, pacTHJIbHS, aBTOKJIAB, OAKTEPHOJIOrHYeCKas Kamepa (cTe-
PHIbHBIN OOKC), CyIIMIIBHBIN 1IKad;

5) BcriomorarenpHple MPUOOPBI  (MUHIETHI, MPENAPOBAIBHBIE HUIJIbI,
obepToyHast Oymara, IMIETKH, CIIUPTOBBIE (I'a30BbIE) TOPEIIKH);

6) nesuH(GUIUPYIONIHEe ¥ MOIOIIHE CpeacTBa (OaKTepUIMIHAS JlaMIIa,
1%-Hb1i pacTBOp MapraHICBO-KHUCIOTO Kallusl, CIHPT, OBITOBBIC MOOIIUC
CpencTBa);

7) crepuibHas BOJA.

Jdesundexuna npudopoB, NPUHALJIEKHOCTe M 000pyIOBaHHUS.
TepMocTaTsl HE peke OJHOTO paza B MECSIl 00e33apaKMBAIOT OaKTEPHUIINA-
HBIMH JlaMTiaMu B TedeHue 8 4. He pexxe omnoro pasza B 10 gHE# ux MOIOT
ropsiaeii BOIOW C MOIOIIMMH CPEACTBAMH U Ae3HHDUINPYIOT 1%-HBIM pac-
TBOPOM MAapraHIeBO-KUCIOTO Kanua. HemocpencTBEeHHO mepen KakIbIM
aHAIIM30M TEPMOCTATHI IPOTHPAIOT CIIUPTOM WM JIE3UHPUIHMPYIOT OaKTe-
puLUAHOM 1aMIioil B TedeHue 30 MuH.

Bonay crepunusyiot 30 mun B aBTokiaBe non nasiuenuem 0,09807 Mlla
(1 arMocdepa) WK KUIATAT TAKOE K€ BPEMsl OT MOMEHTA 3aKUIIAHWS B XH-
MHUYECKUX KOJI0aX, 3aKPBITHIX BATHBIMH MTPOOKAMH.

OunpTpoBaNbHYIO OyMary, BaTy, Mapito, nunetky, yamku [lerpu (Ko-
Xa), TIpUMEHsEMbIC I aHalln3a, 3aBOPAYMBAIOT B 00EpPTOUHYIO OyMmMary u
CTepHIIN3YIOT B TeueHue | 4 B cymmibHOM mikady npu temmeparype 130 °C
(mpu HeMEAJICHHOM HMX HCIIONB30BaHUH CTEPUIM3AINIO MOKHO MPOBOIUTH
0e3 3aBepThIBaHUSA B Oymary) wiM B aBTokiaBe mon nasieHuem 0,09807
MIla (1 armocdepa) B Teuenue 40-50 mun. PacTuiapHu, cTEeks0, HA KOTO-
POM BBIACTISIOT HABECKH M OTCUMTHIBAIOT CEMEHA, COBKH, YAIIKH BECOB U
IpyTHE TIPEAMETH JAC3MHOUIMPYIOT CHUPTOM. [IpenmapoBajibHBIC HUIIIBI
MUHIIETHI U APYTUe HEOONBIINE METAIUIMICCKHIE TPUHAIICIKHOCTH CTCPHIIH-
3YIOT HaJ| IJITAMEHEM TOPEJIKH HETIOCPEACTBEHHO B TIPOLIECCE aHANIN3A, 1aBas
UM OCTBITh IIEPE]] HCIIOIH30BAHUCM.

Je3uHdekiys MUTATeIbHBIX CPEN SBISCTCS HEOTHEMIIEMOW YacThIO
mpoliecca uX IPUrOTOBICHUS.

Crepuin3anuio MATATEIBHBIX CPeX MPOBOIAT B aBTOKJIABE MOJ JaBiie-
HUeM, 0e3 maBiaeHus (TEKyIHM ITapoM) WM B KHIIATHIILHUKE.

[MutatensHyro cpexy ©0€3 TIIOKO3BI CTEPHIIM3YIOT TIOA JaBICHHEM
0,09807 MIla (1 atm) B Teuenue 30 MuH. [TuTaTebHBIE CPEIIBI C TIIFOKO301
crepunu3ytoT nof aaBineauem 0,04904 MIla (0,5 atm) B TedeHue 25 MUH.
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Crepuim3anuio MUTATEIBHBIX CPel TEKYYHM I1apoOM IIPOBOAAT B IBA
mpuema 1o 1 9 gepe3 cyTku. B mepepriBe MeXay MEepBEIM U BTOPHIM IIpHE-
MaMH CTEPUIIM3YEMBbIC KUAKOCTH Aeprkat mpu temmneparype 25-30 °C.

Xox aHaJM3a ceMsIH BO BjaxkHOH kamepe. Cierka nIpuoOTKPHIB C OTHOM
CTOPOHBI KPBIIIKK CyXHX CTepHIbHBIX damiek llerpn (wm Koxa), Ha nx mHO
MTOMEIIAIOT BJIArOYACPKUBAIONIMN CyOCTpaT I TPOpPAIMBAaHUA (TPH CIIOS
MapJIH, WK J1Ba (TOMyCKaeTcs TpH) ciiosl GUIbTPOBaIbHOM Oymarn). YBiaxk-
HSIOT CyOCTpar yKe B YalllkaxX MpY HOMOIIM IUIETKH, TAKXKe CJerka MpuoT-
KpbIBasi C OJJHOTO Kpast KPbIIKY. HopMallbHBIM cuuTaeTcs yBIaXXHEHHUE, €CIN
IIPY HAaKJIOHE YallKK C CyOCTpaTa CTEeKaeT HECKOJIBKO Karelb BOJIBI.

CemeHa mepes 3aKjaJkod He Ne3MHOUUMPYIOT W PacKIaJblBalOT Ha
cyOcTpaT paBHOMEpPHO, Ha PacCcTOSHUM 1—2 ¢M JIpyr OT Jpyra ¢ IOMOILbIO
MTUHIIETA.

3aKphIThIE YaIKW C 3aJ0)KEHHBIMH B HHUX CEMEHAMH IIOMEIAloT
B TEPMOCTAT [UIs IPOpAIIMBaHUs Ha 7 CyTOK mmpu Temmeparype 22-25 °C.

[To ncreyeHNr OTMEUEHHOTO BPEMEHH OCMOTpP CEeMSH PACTEHHH HpPOM3-
BOJIAT BU3YAIBHO, a JUIS JTOCTOBEPHOCTH MOKHO IPOBECTH MHKPOCKOIIHPO-
BaHHE 00Pa30BABIINXCS HAa CEMEHaX KOJIOHUH MHUKPOOPTaHH3MOB.

Ha npopocmmnx cemenax rpuOHHIIa 00pa3yeTcst Ha CEMSIONAX MM OHA
OKYTBIBa€T BECh NPOPOCTOK, TKAaHW KOTOPOTO IOJ T'PUOHMIIEH 3arHUBAIOT.
Wnorna 3arnuBanue HaOmomaercs Oe3 paszBuTus muuenus. OciuzHeHHE
OTCYTCTBYET.

AHaIN3 HA NMHTATEJIbHBIX Ccpelax. B NPOM3BOACTBEHHBIX YCIIOBHUSX
game BCEro OTPAaHWYMBAIOTCS AHAJIM30M CEMSH BO BIIAXHBIX KaMepax.
B HCKITIOUNTENBHBIX CIIydasX, a TAakKe B HAYYHBIX IIEJISX, BO3HHUKAET IIO-
TpeOHOCTH B 00JIee TOYHOM, JETATHFHOM aHAIN3€ Ha MMUTATEIBHBIX CPeaax.

[TpuGops! 1 NPUHANICKHOCTH, WX AE3WH(PEKINI ¥ HOATOTOBUTEIBHBII
9Tan K aHAJIM3Yy CEMSH Ha MHTATEIHHOH cpele MPaKTHIECKH aHAJOTHIHBI
aHaM3y BO BIAXHON Kamepe. VICKIIOUeHHEM SIBISETCS OTCYTCTBHE IIO-
TpeOHOCTH BO BIJIArOYAEPXKHMBAIOIINX CyOCTparax (MapieBble KPYXKOYKH H
¢unbTpoBasibHas Oymara) juis yamek Ilerpn (Koxa), BMecTO KOTOPBIX
HEOOXOANMBI NMHUTATEIbHBIC CPEAbl: KapTO(EeNbHbIH MOAKUCICHHBIH arap —
JUIsl BBISIBJICHHS IOJIMCIOPO3a, aCKOXMTO3a, (hy3apruo3a U aHTPaKHO3a, WM
KapTo(enbHO-TIIIOKO3HBIH arap — ISl BBISBICHUS 11aCMO.

Jlist mpuroroBnenust kaprodenbpHoro arapa Ha 1 i Boxsl Gepyt 200 T
OYMIIEHHOTO W YHCTO BBIMBITOTO KapTodems. M3MmenpueHHBI KyOWkaMu
KapTodelb TOMENIAI0T B BOMY, JOBOJIAT €€ 0 KUTICHUS U KUTATAT 40 MUH.
ITocne 3TOrO TMOMY4eHHBIH OYIBOH (GUIBTPYIOT Yepe3 HECKOJBKO CIIOEB
MapJ, 100aBsAioT B Hero 20 T arapa U MmoJorpeBarOT CMECh J0 MOTYICHHS
OIHOPOTHOTO cOCTaBa. IlOJMy4eHHYIO XHIKOCTH B TOPSYEM COCTOSIHUU
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GMIBTPYIOT Yepe3 HECKOJIBKO CJI0EB MApJM C IMPOCIOWKOI BaThl M MOJABEP-
rajoT CTEpWIM3allid B aBTOKJaBe TOX JaBieHHWeM | atMmocdepa
(0,09807 MIla) B Teuenne 30 MHH, WIK e ABYKPATHO IO 1 4acy ¢ HHTEp-
BaJIOM B OIHH CYTKH 00pa0aThIBAIOT TEKy4nM MapoM. B mepepsiBe Mexmy
MIEPBEIM M BTOPHIM IPUEMaMHU CTEPHIIN3YEMBIE KUIKOCTH AEP)KaT IPH TeM-
mepatype 25-30 °C. Ilocie crepuim3anuud B CyOCTpar m00aBIISIOT CTe-
puibHBIA 50%-HBIH pacTBOp JIMMOHHOM KHMCJIOTHI M3 pacyera 5-10 cm® Ha
11 (=1 xams Ha 10 eM®) mmm KOHLEHTPUPOBAHHYIO MOJIOYHYIO KUCJIOTY U3
pacueta 4 em®ma 1o

[TpuroroBneHHBIi M  TPOCTEPUIM30BAHHBIA  KapTOQEIbHBIH  arap
B TOPSIYEM BHJIE Pa3iMBAIOT IO CTEPWIBHBIM yaiukam [letpu B OakTepuoio-
ruyeckoi kamepe (crepuibHoM Ookce). Croit arapa B 4allke JOJDKEH CO-
craBiath 3—4 MM (npu mumamerpe damku Iletpu 9,5-10 cM Ha Kakmyio
gy Heobxomumo ~10 cm® arapa).

[Ipurorosnenne KapTO(eTHHO-TIIIOKO3HOTO arapa aHAJIOTHIHO IPHUTO-
TOBJICHHIO KapTOo(elbHOTO. OTINYNEM SIBJISIETCS JT00aBJICHUE TIepe CTepH-
nTu3anyei Ha | JIUTp CBapeHHOTO OTPHILTPOBAHHOTO KapTodempHOro arapa
20-30 r rmroko3el. CTepuiIM3aus MHUTATEABHONM CPEeabl MPOBOIUTCS IO
nasnenuem 0,04904 MIla (0,5 at™m) B TedeHue 25 MUH, WIH TEKYYUM IapoM
IIPOBOJSAT B JIBa IIpHeMa 1o 1 4 uepe3 CyTKH. B mepepbiBe MeXay IepBbIM U
BTOPBIM HPHUEMaMM CTEPUIN3YyEMBbIE JKHIKOCTH AEpKaT IpU TeMIlepaType
25-30 °C.

Packiiaziky ceMsiH Ha TIMTAaTENbHYIO Cpely MPOBOAAT MOCHE €€ 3aCThIBa-
HUS paBHOMEPHO, HA PAaCCTOSHUH 1—2 cM APYT OT Ipyra B OaKTepHOIOTHIEC-
CKOH Kamepe (CTepHIIbHOM OOKCE) CTePHIIBHBIM IMHHIIETOM, KOTOPBIH MepH-
OMYECKH HEOOXOAMMO OOXHUTaTh TuTaMeHeM Topenku. CeMeHa mepen 3a-
KJIQJKOUW HE Je3UHPUITUPYIOT.

3aKphIThIE YaIlKW C 3aJI0)KEHHBIMH B HHX CEMEHAMH IIOMEIIAl0T
B TEPMOCTAT /ISl IPOpAIIUBaHus Ha 7—8 CyTOK npu Temmeparype 22-25 °C
IOCJIE Yero OCMOTp CEMsIH JIbHA NPOU3BOST BU3YaJIbHO, & JUIsl JOCTOBEPHO-
CTH IIPOBOAAT MUKPOCKOIMPOBAaHUE 0OPAa30BaBIIMXCS HA CEMEHaX KOJOHHUN
MHUKpPOOPTaHU3MOB.

AHaju3 ceMsIH B pyJ10HaxX GUILTPOBAJILHON Oymaru. JlaHHbIN MeTOq
NPUMEHUM TPEUMYILIECTBEHHO JUIS 3€pHOBBIX KYJBTYP, OJHAKO OH TaKKe
MOXeET OBITh WCIIOJIb30BaH M ISl (PUTODKCIIEPTH3bI CEMsIH JIbHAa Ha 3apa-
KEHHOCTh 0aKTepro30M, (py3apHo30M, aHTPAKHO30M H KPardaToCThIO.

Jlnst ananmuza OepyT 4eThipe pabouux mpoObl ceMsH mo 100 wiam mo
50 wTyk, u monocku GUIBTPOBaIbHOM Oymaru. Eciin aHamm3upyroT mpoob
mo 100 ceMsH, JIMHA TIOJIOCKK Oymaru noikHa ObITh 108—112 cM, a ecnu
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aHaTM3UpyIOT mpoobI mo 50 cemsia — 53-57 cm. Iupuna mosocok — 10 cm.
Bymary nepes aHaimM30M YBIQXHSIOT A0 TIOJHOM BIarOEMKOCTH.

CeMeHa pacKIIaZpIBAIOT Ha IMOJIOCKaX OyMarw B OAHY JIMHHIO, PABHO-
MEpPHO TI0 BCEH JUIMHE, C MHTEPBAIIOM MEXIy CeMeHaMu B 1-2 cM Ha pac-
CTOSIHUH 2—3 CM OT BEpXHETO U OOKOBBIX KpaeB Oymaru. Pa3inoxus cemeHa,
WX TIOKPBIBAIOT aHAJIOTHYHON TOJIOCKOW (PMIIbTpOBaIbHOW Oymaru, a Io-
BEpX HEE — MOJIOCKOW MOJMATWICHA (IUIS MPEMATCTBHS MPOHU3BIBAHUS PY-
JIOHA KOPHSMH U TPOPOCTKAMHU W OOJIETYeHHs pa3BepPTHIBAHHS PYyJOHA B
KOHIIC aHanu3a). Bce 3aBopaumBalOT B TPEXCIONHBIN PYJIOH, CTaBAT BEPTH-
KaJbHO B COCYIbI M MOMEHIAIOT B TEPMOCTAT C TeMmmeparypoit 22-25 °C.
JIist mpeoTBpalieHUs IOICHIXaHUs PYJIOHOB Ha JTHE COCYIOB JIOJKHO OBITh
HEOOJIBIIIOE KOJIMYECTBO BOIBI (2—3 MM), KOTOPYIO HY>KHO MCHSTH Ka)IIbIe
3 s

Pa3zBopaunBaHue pyJOHOB U OCMOTp CEMsH MPOM3BOIAT Ha 7—8 CyTKu
mocye 3aKinagky. Juarnoctuky 0osie3Hei MPOU3BOAAT 10 CHMIITOMAM, OIIH-
CaHHBIM IIPH PACCMOTPECHUH aHAIN3a BO BIIAXKHOW Kamepe.

O0padoTKka pe3yJbTATOB (PUTOIKCHEPTU3BI CEMSIH OMOJOTHYECKUM
MeTo/10M (BO BJIAKHON Kamepe, HA MUTATEJBHBIX CpelaxX U B PyJOHAX
Oymaru). AHanu3y HOJBEPraroT KaxkJ0e Ipopocuiee ceMs (CeMsAA0Iu, CTe-
0eb ¥ KOPEIIOK) U Bce Helpopociine ceMeHa. Eciu ceMsionu npopocTkos
HE OCBOOOAMJINCH OT CEMEHHOW KOXYpBI, €€ YIaJsIOT UIJIOH, a ceMsaonu
TIIATEIBHO PACCMATPUBAIOT C HAPYKHOW M BHYTPCHHEH CTOPOHEI.

3apakeHHBIMU CUUTAIOTCS CEMEHA JIbHA, Y KOTOPBIX HAa CEMSIOJX,
cTeOJISIX FITH KOPEIIKEe BHIHBI HEBOOPYKEHHBIM TJIa30M IIPU3HAKH OOJIE3HH.

KommaecTBo cemsH, 3apakeHHBIX KaKIOW OOJIE3HBIO, 3aIMCHIBAIOT B
pabouyro xkapTouky. [To kaxmoit U3 yeTbIpex Mpod MOICIUTHIBAIOT KOIHYE-
CTBO CEMSH, 3apaKeHHBIX KakKJOH O0O0JIe3HBIO, M 00IIee KOJIMYECTBO 3apa-
KCHHBIX ceMsH. Ecnm Ha cemeHax 0OHapy»XEeHO HECKOJIBKO BO30OyIUTENCH,
TO y4eT MPOBOAAT IO OOJIE3HHU, IPU3HAKKA KOTOPOH Hamboiiee BHIpakeHHI, B
ciydae, eciii OOJIC3HU BBIPAXKCHBI B OJIMHAKOBOM CTENCHH, — IO HanboJjee
BPEJOHOCHOMY 3a00JieBaHuUI0. boJe3HH JIbHA 1O UX BPEIOHOCHOCTH paco-
JIAraroT B CICAYIOIIEM Mopsijke: Qy3apro3, aHTPaKHO3, KPam4aTocTh, Oak-
Tepruo3. 3apaXCHHOCTh CEMSH CanpO(PUTHBIMH TPHOAMH YYUTHIBAIOT OT-
JIENIbHO U B OOII1YIO0 3apa)XKEHHOCTh HE BKJIIOYAIOT.

3apakeHHOCTh ceMsH (X) B IPOILIEHTAaX BBIYHCIISIOT IO (hopMyJie:

X= ElOO,
n

rac N- CYMMAapHO€ KOJMYCCTBO 3apaKCHHBIX CEMSH B UCTBIPCX np06ax, MIT.,
n-— 0611136 KOJIMYCCTBO CCMsH, B3AThIX IJId aHaJIi3a, IIT.
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J10CTOBEpHOCTH pe3yJIbTaTOB MPOBEPSIOT IO PopMyIIe:

[(Af + A+ A +A)—(Nf/4)}
[N (n=N,)]

rae Ay, Ay, Az, A4 — KOTMYECTBO 3apAXKEHHBIX CEMSH B KaXKJIOM U3 YeThIpex
mpoo;

N1 :Al +A2 +A3 +A4.

AHanu3 CYUTAIOT MPABWIBHBIM U 3aKOHYEHHBIM, €CITH XZ Menbie 16,27.
Ecmu Xz Gosbiie WM paBeH 16,27, TO aHaNM3 IOBTOPSIOT A0 MOJIYYCHHS
JIOCTOBEPHOIo pe3yibrara. Eciu KoJn4ecTBO 3apa)K€HHBIX CEMSIH BO BCEX
mpo06ax 5 u MEHbIIE, MPOBEPKY TOCTOBEPHOCTH aHAIN3a HE IPOBOJISAT.

Eciu B cymme 1o Bcem mpoOaM 3apa)KCHHBIX CEMsIH OOJIbIIe, YeM 370-
POBBIX, TO B (POPMYITY MOACTABISAIOT YHCIIO 3IOPOBBIX CEMSH 110 TIPOOaM.

X2:4n

3.3. Yder noBpeKIeHHOCTEl pacTeHH i, BLI3bIBA€MbIX BPEIUTEIAMHU

CymiecTByIOIIAE METOABl OLEHKH pPEe3yIbTAaTOB OMbBITA IPEICTABISIOT
JIB€ OCHOBHBIE I'PYNIBL. DTO ONpEAETICHUE: a) CHIDKEHHUS YUCICHHOCTH WU
rubenu Bpenutens U 0) CHIKCHUS TIOBPEXICHHOCTH PACTEHUH, BhI3bIBae-
MOro BpeguTenaeM. THUIl yuyeTHBIX €JUHMII, UX BEIMYHHA M 4acTOTa pas3siny-
HBI B 3aBUCUMOCTH OT BHJa BpEeIUTENs, 3aIlUIIaeMON KyIbTYphl U CBOMCTB
UCTIBITBIBAEMBIX MIPETIapaToB.

VYueTbl HACEKOMBIX, OOMTAIONINX HA PACTEHUSX, IPOBOASAT IyTEM BU3Y-
aJBHOTO OCMOTpa MO 25 crebineil B 4-KpaTHOH MOBTOPHOCTH W TJIEH — Ha
otnensHBIX >100 cTebisax, coOpaHHBIX MO CIyYalHOMY HpPUHIHITY. Y4YeT
psma JUCTOTPHBYIIHX W IDIOAOMOBpeXaromux ryceHur B 10-20 mpobax
0 5 pacTeHuil u T. 1.

CrieryeT OMHHTD, YTO BBIOOP YUETHBIX MPOO JTOJDKEH OBITH CITyIaiiHbIM
n 6ecnpuctpactaeiM. [1o Bcem BapuaHTaM OMBITA Y4€T AOJDKEH MIPOXOJUTH
B oAuH JeHb. CpOKU U KPaTHOCTb Y4ETOB 3aBHUCST OT CBOWCTB OLIEHUBae-
MBIX IIpenapaToB, criocoba NMPUMEHEeHHMs, BUxa Bpeautens. [lepBblii, Tak
Ha3bIBAEMBIH MpEABAPUTENbHBIN, y4eT MPOBOAST HEMOCPEACTBEHHO NEpeN
o0paboTkoii nenstHok. [locneayronye y4eTsl B ONbITaX C TPAIUIHOHHBIMA
XMMHUYECKHMH WM MUKPOOMOJOTUYECKHMH TIperapaTaMyd NPOBOJAT uepes
3, 7 u 14 mueit mocie o6padoTku. Ilpn nmpuMeHeHNH TpenapaToB UTHTENb-
HOTO JEHCTBUS NOCIEAYIOLIME YYeThl NPOBOJAAT elle depe3 1-2 Hexpemnu.
[Ipu n3ydeHnn peryasTopoB pa3BuThs wieHHCTOHOTUX (PP) mepBeie yaeTs
MpOBOIAT Ha 7 wiH 14 CyTkM W [ayiee ¢ HeACIbHBIM MHTEpBaJoM 110 28—
42 nHe.
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OpmHako Tpy BHECEHHWH 0OpaOOTaHHBIX CEeMSH WJIH TPaHYJIHPOBAHHBIX
NpenaparoB MPOTHUB BpeauTeieil BCXOA0B (IPOBOJIOYHHUKH, MOATPHI3AI0IINE
COBKH, TJIM Ha psijie KYJIbTYp, JIbHSIHbIC OJIOIIKH), TYKOBOH M KamyCTHBIX
MyX, KaprodenbHOH MONM W Ap. MPEABAPUTENbHBIA YYeT OTCYTCTBYET U
MEePBBIA y4eT HMPOBOJAT IMOCIIE MOSIBICHHUS MEPBBIX 0CO0EH YICHUCTOHOTHX
(WM MOBpEX/ICHHUN) B KOHTPOJIE, MOCIEAYIONHE YUeThl — C HEACIbHBIM
HMHTEPBAJIIOM HA MPOTSHKCHUH 2—3 HeJlelb. B OTIENBHBIX ClTydasX MPOBOMAST
BCEro OJIMH Y4YET B epuo]| yOOpKH ypoxas (MOPKOBHAS MyXa, TOPOXOBas U
COeBast IUIOJI0XKOPKH, KYKYPY3HBI MOTBUICK, IIPOBOJIOYHUKU Ha KapTodere
u 1p.) wim nocie ero yoopku. Jns psna Bpeaurelniei (pasinyHble BHIBI
IUIOI07KOPOK, IIUTOBOK, XKYKOB, MUHUPYIOUIUX MyX U Jp.) Hapsay C 4Hc-
JICHHOCTBIO OTPEACISIFOT TAKXKE M CTCMNEHb MOBPEKICHHOCTH YacTe WM
IUIOJIOOPTaHOB PACTCHUI B T€ )K€ CPOKH, YTO U MPU yUEeTe UX YUCICHHOCTH
WK B IEPUOA yOOPKH ypoKasi.

IMoka3aTeJH SJHTOMOJIOTHYECKOT0 KOHTPOJIst. OCHOBHBIMH, Hanboee
pPacnpOCTPaHEHHBIMU MOKA3aTENSIMH, XapaKTEPU3YIOUIMMH SHTOMOJIOTHYE-
CKyI0 OOCTaHOBKY SBIISIIOTCS IUIOTHOCTb, BCTPEYAEMOCTh BpPEAUTEICH,
CPEIHEB3BEIICHHAS [UIOTHOCTh HOMYJSIUHA U TOBPEXKICHHOCTh PACTCHHH.
Pacder ux npou3BOAMTCS MO MPEACTABICHHBIM HUXE (HopMyiam:

1) nriomuocme nonynayuu:

EDLE

- zsnpoﬁ '

re IT — mioTHOCTS, mT/M%;
>'n — CyMMapHO€ KOJIMUECTBO BBISBICHHBIX BPEIHTEINeH BO BceX mpobax
aHanM3a, mrT.;
2 Snpos — CyMMapHasi IJI0LIa/lb NPOAHATH3UPOBAHHBIX POOHKIX IIOIIA-
JIOK, M%;
2) scmpeuaemocms:

rae B — Bctpewaemocts, %;
N, ; — KOJIM9eCTBO MIPOO, 3aCEIEHHBIX BPEIUTENIEM, IIIT.;
N, — CcyMMapHOE KOJMYECTBO MPOAHAIM3UPOBAHHBIX MPOO, IIT.;
3) cpednesssewennas RIOMHOCIb NONYAAYUU.

>1-S
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rae N, — cpefHeB3BeLIEHHas INIOTHOCTh NOMYJIAUMHU BpeauTes, %o;

>TI-S — cymMa Mpou3BeICHU TNIOTHOCTH BpEAUTENCH (t/M?) Ha cOOT-
BETCTBYIOIIYIO €H TUTIOIIAlb TOCEBOB (Ta);

>'S — cymMMa 00ceTOBaHHBIX IUTOMIA /el TTOCEBOB, Ta;

4) npoyenm noepesicOenHvix (3acenennblx) pacmeHul.

rae I, — NpoLeHT NOBPEXKIEHHBIX (3aCETEHHBIX) PACTEHHUIA;

Ny, — UHCIIO MOBPEKJIEHHBIX (3aCENIEHHBIX) PaCTEHU B pobe, T,

N, — ob11iee KOMYECTBO pacTeHUi B pode, WIT.

Omnpenesnenne 0uosiornyeckoii 3pdexTUBHOCTH. YPOBEHb OMOJIOTH-
4ecKoW 3(P(PEKTUBHOCTH MECTHLUIA XapaKTEPH3YETCsl €ro CIOCOOHOCTHIO
CHIDKATh 3aCENICHHOCTD MM MOBPEXICHHOCTh KyJIbTyphl KOHKPETHBIM Bpe-
JIITEJIEM Ha OMBITHBIX YYacTKaxX B CPaBHEHHH C HEOOPaOOTaHHBIM KOHTPO-
JIeM, 9TO, B UTOTE, IOJDKHO CKa3aThCsl HA TOBBIIIEHUN yposkaitHocTu. OnHa-
KO COXpaHCHHBIN yposKail He MOKET CIYXKHTh MOKa3aTeJIeM OMOIOTHIECKOH
3¢ PEKTUBHOCTH COCOMHEHMS, TaK KaK OHA 3aBHCHUT OT KOMIUIEKCa pa3ind-
HBIX ()AaKTOPOB, JIMIIb YaCTHYHO CBSI3aHHBIX C €r0 aKTHBHOCTBIO M MAacKH-
pytomux nerictBue oopadbotku. [ToaTroMy B KauecTBe KpUTepusi OHOIOrHye-
ckoil 3P PEeKTUBHOCTH MCHONB3YIOT MPOLEHT CHIKEHUS! YUCIEHHOCTH Bpe-
JIITEJISl M TIOBPEXJCHHOCTH Pa3JIMYHBIX OPTaHOB PAacTeHUH (KOpHEH, Jiu-
CThEB, CTeOJICH, TeHEPATUBHBIX OPTaHOB), OTPAKAIOIINN 3P (EKT HemOCpe/-
CTBEHHOTI'O JISWCTBHS TIECTHLIM/IA HA TTOJIOTIBITHBI OOBEKT.

Pacuer Omomormueckoit 3(h(HeKTHBHOCTH HEOOXOIMMO MPOBOIHTH IO
¢dopmyne Xenaepcona u TunroHa (1955), koTopast yIUTEIBaeT M3MEHEHUS
YHCJICHHOCTH KaK B OIBITHOM, TaK ¥ KOHTPOJILHOM BapHaHTax:

OHKO)
00K’

3 =100-(1 -

rae D — 3 PeKTUBHOCTD, BHIpAXKEHHAS ITPOIIEHTOM CHIDKEHUS YUCIICHHOCTH
BPEIUTENS C MOMPABKOW Ha KOHTPOJIb;

00 — uncio KUBBIX 0co0eit nepesr 00pabOTKOW B OTIBITE;

O, — YHCII0 KUBBIX 0CO0CH Tocie 00pabOTKU B OIBITE;

K0 — gmcno xuBbIX 0c00CH B KOHTPOJIE B IPEABAPUTEIHLHOM YUETE;

K, — 9ncio *KuBBIX 0c00el B KOHTPOJIE B MOCIEAYIONMINE YIETHI.

Jlnst pacdera Ouoormueckod 3PQPEKTUBHOCTH TECTHIIMIOB, KOTAA HC-
XOIHYIO YHACIEHHOCTh BpEIUTENed HEBO3MOXKHO YIECTh Iepel 00paboTKOM,
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HCTIONB3YIOT hopmyity D660Ta (1925). Dta hopMmyna HHTETPUPYET BIHSTHHIE
(hakToOpOB, ONPEIENAIOIINX ECTECTBEHHYIO CMEPTHOCTh B KOHTPOJIE:

100(K — 0)
J= —x

rae O — 3pPeKTUBHOCTD, BEIPRKCHHAS IIPOLICHTOM CHUIKEHHS YHCIEHHOCTH
BpEIMTENS C TIONPABKOK HA KOHTPOJIb;

K — uncino xuBbIX 0co0ei B KOHTpOJIE B TAaHHBIH CPOK Yydera;

O — 4ncII0 KUBBIX 0cOOEH B ONBITE B IAHHBIA CPOK ydeTa.

Dopmyiry D660Ta HEOOXOAMMO TIPUMEHATH TAKXKe IS pacdeTa OHoIIo-
rUIecKod 3((EKTUBHOCTH IO MOKA3aTETI0 CHIKEHHSA ITOBPEXICHHOCTH
IrEeHEpaTUBHBIX WM BEre€TaTHUBHBIX YacTel pacteHuil. B mocnennem ciydae,
HampuMep MpU HOBPEXKICHUN KaKOH-THOO KyJIbTYpBI JTUCTOTPBI3YIIIAM Bpe-
JUTENIEM CTETICHb MOBPEXICHHOCTH JIMCTOBOH OBEPXHOCTH PACCUUTHIBAIOT
IIyTeM YMHOXXEHUS YHUCJIA JTUCTHEB YUETHBIX PACTEHUM C KOHKPETHBIM Oal-
JIOM TOBpPEXAEHUs Ha BelnuunHy Oamta. CymMMa 3THX HPOHU3BEACHUIl MO
BCeM OaJyiaM JIUTCS 3aTeM Ha YUCIIO YYETHBIX JIMCTHEB B IOBTOPHOCTH.

VYuer ypo:kasi Ipy NPOBEIEHUH NCIBITAHUN CPeICTB GOPBLOBI ¢ Bpe-
AUTEJISIMHU. Y4eT yporKas PU MCIBITAHUM HHCEKTHIIUIOB MOXKET OKa3aThCs
TMOJIE3HBIM B CIICAYIOIIUX CIyYasiX:

— BBUIBJICHUE ITOJIOKUTEIIFHOTO MIIM OTPHIATEIHHOTO BIMSHUS HCIIBITHI-
BaeMOT0 Mpenapara Ha ypoxKai;

— BBUIIBJICHHE JIOCTATOYHOCTH OHMOJIOTHYECKOH 3()(EKTHBHOCTH Tpera-
para, Julsl COXpaHEHHs ypoXkasi IO KOJIMYECTBEHHBIM M Ka4E€CTBEHHBIM I10-
KazaTeJsiM.

Jlst oTBeTa Ha MEPBBIM BOIPOC B TEUCHHE BCETO YYETHOTO IIEPHOAA
MIPOBOJAT HAOIIOACHHS 32 COCTOSHUEM KyJIbTYpHBIX pacTeHui Ha oOpabo-
TaHHBIX ACIAHKAX, OTMEYAIOT IMNPU3HAKK KaK OTPpULATCIbHOTO BIIUAHUA
OIICHUBACMBIX MPCTIApaTOB Ha 3aUIIIAEMBIC PACTCHUA (yFHeTeHI/Ie BCXO/J0B,
IIPOSABJICHUEC OXKOr'oB, CKPYYUBAHUE JIMCTHEB, U3MCHCHUC OKpaCKI/I), TakKk "
TIOJIOKUTCIIBHOTO ﬂeﬁCTBHﬂ (CTI/IMyIISH_II/IS[ pocCTta U pa3zBUTHA, YCKOPCHHC
CO3peBaHMs, yIy4llIeHHe KadyecTBa MpoxyKiun). [Ipu mposBieHnn ykasaH-
HBIX 3G QEKTOB I OOBEKTUBHOIN OIEHKH CIIEAYET yCTAaHOBHTH BIIMSTHHE
npenapara Ha ypokail. CTeneHb NposBICHUs] PUTOTOKCHYECKOTO AEHCTBUS
OLICHUBAIOT MO cieayoliee mkaje (tadm. 3.3).

Jlyist oTBeTa Ha BTOPOIl BOMPOC JOCTAaTOYHO CPaBHUTH KOJWYECTBO HIIH
Ka4ecTBO ypo)kasi Ha KOHTPOJIBHBIX M ONBITHBIX JeiisiHKax. OcoOeHHO 3TO
Ba)KHO JJIsI BPEAMUTENCH, BEAYIINX CKPBITBII 00pa3 KU3HHU U IUIOXO TMOAZA-
fomuxcs (yderaM YHCICHHOCTH M BPEIOHOCHOCTH (MHHEPHI, 37IAKOBBIE MY-
XM, CTBOJIOBBIC BPEIUTENH, TUCTOBEPTKH U JIp.), @ TAKKe Ul BPEANUTEICH,
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BIUSIONIMX HA KA4YeCTBO YpOXKas 3a CUET CHIDKEHUS TOTPEOUTEIHCKUX
CBOMCTB MPOAYKIWH WM CTaHIAPTHOCTH M3-32 YXYIIICHUS €€ TOBAPHOTO
BHfa (3arps3HEHHUE MPOAYKIIUH JTNYNHOYHBIME ITKypKaMH, SKCKPEMEHTaMH,
JIUTIKUMU BBIJICICHUSIMA, U3MEHEHHE OKpacku u Jp. K Takum BpeauTtensim
OTHOCSITCS TJIM, KaITyCTHasl COBKA, BpeIHAs YeperaIika, IUTOBKA, XJIeOHbIe
KJIOTTBI U1 JIp.

Tabnuna 3.3. llIkana oueHKkH GUTOTOKCHYECKOTO AeiiCTBUS Npenapara

Bann CremneHb TOBPEXKICHHUS % TIOBPEKICHS
0 HET NOBPEKICHUIA 0
1 HE3HAYHUTEIIbHBIC 10 5
2 crabbie 1o 10
3 yMEpEHHBIE 1o 25
4 CHIIbHBIE 1o 50
5 OYCHb CHJIbHBIE Gosee 50

Heobxoanmo onpeneneHne 3TOro BIMSHUS U IPU OLICHKE IpernapaToB
NIPOTUB IIEPEHOCUYMKOB BUPYCHBIX 3a0oseBaHui (TiIeil Ha KapTodene U ca-
xapHo# cBekie). OOs3aTeNbHO OLIEHUBAIOT BIMSHHE HA ypoXail mpemapa-
TOB NPH MO3JHUX CPOKAX MX NMPUMEHEHUS MPOTHUB BPEAMTENEH, IMOpakaro-
X KOHEYHYIO IPOJYKIHIO CEIbCKOXO3SHCTBEHHBIX KYJIBTYP (ILIOI0MKOP-
KU, 3¢PHOBKH, KJIOIBI U Ap.). OLEHKY yposkas IIPOBOASAT B IOJIEBEIX H IIPO-
M3BOJACTBEHHBIX OIBITAaX IIyTeM O0TOOpa Mpod, KOJIMYECTBO U pa3sMep KOTO-
PBIX 3aBHCAT OT OCOOEHHOCTEH CeIhCKOXO3SAWCTBEHHON KYIBTYpHl M BHAA
BpeAUTeIs. YYeTy MOAJIEKUT OCHOBHAS MPONYKIHS (3€pHO, KOPHEIUIOZBL,
KIIyOHH, TI0ABI U T. 1.). [Ipn cOopke yposkas oTOMpaloT Takke CPEeIHIOI0
npoOy and mepenaud (IEPECHUIKU) B COOTBETCTBYIONIME OPTaHU3ALUM C
IeTIbI0 aHAIM3a OCTATOYHOTO KOJIMYECTBA NPENapaToB B IPOIYKIUH.

3.4. MeToabl yueTa COPHBIX pacTeHHUIi

OrmpeneneHre 3aCOPEHHOCTH MOCEBOB OCYIIECTBIISIETCS C Pa3HBIMU Iie-
msmu: 1 — Ui monydeHust cBeACHUH 00 o0Ieil 3acOpeHHOCTH MOJIeH, 9To
MO3BOJISICT MPUHUMATH OOBEKTHBHBIC PEIICHHS O IEIecO00pa3HOCTH 3a-
IIMTHBIX MEPOTIPHUSTUH, IPEICKA3hIBATh OCIEAYIONIYIO UX 3aCOPCHHOCTH B
CeBOOOOPOTE M OPraHU30BHIBATH MPOPIIAKTHICCKAE MEPOIIPHUATHS, JOCTA-
TOYHO BU3YaJbHOU (TJIa30MEpHON) OICHKH YHCICHHOCTH M BHUIOBOTO CO-
cTaBa COpPHAKOB. UTOOBI OLCHUTH 3PPEKTHBHOCTD TepOUIUIa B TIPOU3BO/-
CTBEHHBIX yCIOBHIX HEOOXOIUMBI 00Jiee TOUHBIE CBEJICHUS O 3aCOPEHHOCTH
II0JI1 OO U I10CJIC ]'[pI/IMeHeHI/IS[ HpenapaTa. H03TOMy, HCCMOTpH Ha OTHOCHU-
TENBHYIO TPYAOEMKOCTh IIPHEMOB, B 3TOM Cilydae TpeOyeTcs NMpHMeHEeHHe
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KOJIMYECTBEHHBIX METOJOB OIICHKH 3aCOPEHHOCTH. Bu3yanbHBIE METOIBI
MOJKHO HCIOJB30BaTh KaK BCIIOMOTATENIFHBIE B MPOU3BOJICTBEHHBIX OIIBI-
Tax, 0COOEHHO TpH OOJBIINX pa3Mepax AEISHOK, IPH YCIOBHH, YTO 3Ta
paboTa BBIMTOIHIETCS ONBITHBIMHU CIICITHATUCTAMH.

2 — s IeTANIHOTO y4eTa YHCICHHOCTH, BUAOBOTO COCTaBa, TMHAMUKH
3aCOPEHHOCTH, BIMSHUS CUCTEM 3aIUTHI PACTEHUH U T. I. B CTAlHOHAPHBIX
YCIIOBUSX MOJIEH y4YeThl MPOBOAATCS KOJIMYECTBEHHBIM U KOJIHMUECTBEHHO-
BECOBBIM METOJJaMH.

Hawubonee pacnpocTpaHeH yueT 3aCOPEHHOCTH Ha Y4YETHBIX IUIOLIaJIKaX.
Pasmep yuerHoi miomanku 0,25 M2, VdeTHbIe IIOMAIKH MOTYT OBITh TO-
CTOSIHHBIMH U CKOJIb3SLIUMHU.

[MocTosiHHBIC TIOIMIAJKU BBIACISAIOT U 3aKPCIUISIOT KOJBIIIKAMH IO
MpUMEeHeHNs TepOnnnaoB. Vcnonp30BaHNe MOCTOSHHBIX IUIONIAIOK TOBBI-
IIaeT TOYHOCTh W JOCTOBEPHOCTH Y4eTOB. UTOOBI MMETh BO3MOXKHOCTBH
OTIpENIEIATh HAI3EMHYIO MacCy COPHSKOB B pa3HbIE CPOKH YUETOB, HCIIOIb-
3YIOT IIOCTOSIHHEIEC CBS3aHHBIC (YIBOCHHBIE) TUIOIIAIKH.

B ycnmoBmsax OoNpIIMX IDIOMIAfEH MPOM3BOICTBCHHOTO OIBITA, KOTIA
TPYAHO 3aKPENHUTh W COXPAHUTH B IEIOCTHOCTH 3HAYUTEIBHOE YHCIO II0-
CTOSIHHBIX TUIOILIAJIOK, 8 TAaK)Ke IPH HEOOXOIMMOCTH YBEJIMUYEHHUS UX KOJIH-
YECTBA, MCTONB3YIOT CKOJB3sue (MpOOHBIE) TUIOIMIAIKU, KOTOPHIE BBIIE-
JISIOT TIPH KXKAOM y4eTe 3aHOBO. YYeT COPHSIKOB MPOBOJAT MPOU3BOJILHBIM
HQJIO)KEHHEM YYEeTHBIX paMOK IPUMEPHO depe3 paBHBIC IMPOMEKYTKH.
VY4eTHble IUIOMIAAKK ClEAyeT pacrojlaraTh IO HauOOJbIIeH gHaroHanu
(WH o TBYM AMATOHAIISIM) [EJISTHKH.

Ha crammoHapHBIX IUTOIMAAKAX COPHSKH YYHTHIBAIOT OJHOBPEMEHHO C
JIpYTUMH BpeaHbIMU Oopranu3mamu. Pasmep miomaznok 0,25 M2, a TIpH yue-
TaX MHOTOJICTHHX KOPHEOTIPBICKOBBIX COPHsSKOB — | M2 IIpu 3TOM moj-
CUYHTHIBAIOT YHCJIO COPHSIKOB IO BUAAM W UX 00Iee KOJIMYECTBO, OIpene-
JSIOT MX BBICOTY, 3aHUMAeMBIA spyc, (azy pa3BHTHS, UX BETETaTHBHYIO
Maccy. Busibl, Hen3BecTHBIE 00CIIEIOBATEII0 MM COMHHTEINBHBIC, CIIETyeT
repOapu3upoBaTh IS MOCIEAYIOIIETO ONPEeICHUS.

MHorue MHOTOJIETHHE BUJBI COPHBIX PACTCHUH IO XapaKTepy 3acOpeH-
HOCTH (SIPKO BBIpaKEHHAs] KYPTUHHOCTh) HE MOTYT OBITh MPABUILHO yUTe-
HBl HAJIO)KEHHWEM TPOOHBIX IUIOLIANOK (CHOCOOOM JJIsl ydeTa BCeX COpHS-
koB). Ilpu crnabom 3acopeHuu ¥ HEOOJIBIIOM pa3Mepe IENSTHOK MOICYET
PO3ETOK U cTeOIel MPOBOAMUTCS Ha TUTOIIAIH BCEH NENTHKH.

XopomuM ToKa3aTesieM OICHKH 3aCOPEHHOCTH TOJNEeH CITyKHUT IMPOEeK-
TUBHOE IOKPHITHE MOBEPXHOCTH TOYBHI COpHsIKaMH. VICXOAs W3 CTeNeHH
MOKPHITAs IIIOMIAAN BEPXHUMH YacTSAMU PACTEHHUH, OICHKAa 3aCOPCHHOCTH
aeTrcs Mo 5-0aJuIbHOM IIKaJIe:

121



0 — COpHSIKOB HET;

1 — npoekTrBHOE TIOKpBITHE 10 10 %,

2-11-25 %;

3 —26-50 %;

4 — 6oiee 50 % mnomann

PasmepHOCTP mIkansl ot 1-ro ko 2-My 0ajury oTpa)kaeT MOPOTOBEIA ypo-
BEHb YHCJIEHHOCTH JUIS OOJIBIIMHCTBA COPHBIX PACTEHHH MO MX MPOCKTHB-
HOMY TIOKpBITHIO (He Bhimie 10-12 %). Bonee neTanbHO ONCHUTH MPOCKTHB-
HOE MOKPBITHE MO3BOJISIET HIeCTHOAUTbHAS iKana (Tabm. 3.4).

VYd4er MOXKHO IPOBOJUTH M BU3YalbHO C HCIIOJIb30BAaHMEM OJHON WM
HECKOJbKUX H3BECTHBIX ILKAJ IJIA30MEPHON OIIEHKH YHCIEHHOCTU COpH:I-
koB — A. M. Tynukosa, A. 1. Mansiiea, M. B. Mapkosa, A. B. ®ucioHoBa,
b. M. CmupHOBa # 1ip. DTH METOIBI (TJIA30MEPHO-UYUCICHHBIH, POCKTHB-
HBIIl 1 KOMOMHHMPOBAHHBIN) CIEAYET MCIIOIb30BaTh IIPH HAJIMYUH OOydYeH-
HOTO TIEPCOHAaIa MOCiIe IPOX0XKICHHUS TECTOBOH MPOBEPKH.

Ta6nuna 3.4. lllkana oueHKH YHCICHHOCTH COPHBIX PACTEHHUIH 110 HX IPOEKTHBHOMY

HOKPbITHIO
basel CTeneHb HOKPBITUS TI0YBBI COPHSIKAMH
1 COpHSIKH BCTPEYAIOTCS €AMHUYHO, CTEMCHb IIOKPBITHS OJIM3Ka K HYIIIO,
1-3 copusika Ha 10 M°
2 CTerneHb MOKPHITHS: 10 5 %, 3—5 copHsIKOB Ha 1 M
3 5-20 %, 5—15 cOpHsKOB Ha 1 M’, KylIbTypHBIC PACTEHHS JOMHHHPYIOT Hal
COpHSIKaMHU
4 20-50 %, 20-30 copHskoB Ha | M, KyJIbTypHBIE PACTCHHS €Ile JOMHHUPYIOT HaJl
COpHSIKaMHU
5 50-70 %, 4ncio COPHIKOB PAaBHO MM OOJIbLIE YHCIIA KYJIBTYPHBIX PACTCHUIA,
KyJIbTYpa II0JI yTpO30i
6 75-100 %, cnomrxoe 3acoperue. COpHAKU 3HAYUTEIHHO IPe00IanatoT Haj
KYJIbTYPHBIMU PAaCTCHUSIMU

ITpy McnbITaHWM NOYBEHHBIX FepOMIUIOB, KOTOPbIE BHOCATCS 1O HOCe-
Ba WJIK [IOCJIE TIOCEBA, HO JI0 MOSBICHUS BCXOIOB KYJIbTYPbI, y4eT HCXOIHOM
3aCOPEHHOCTH HE IPOBOMAT, HO YYUTHIBAIOT NaHHBIE O 3aCOPEHHOCTH
OIBITHOTO Y4YacTKa 3a NPeIIIeCTBYIONMH IEPHOI.

BHauvaye onpenensiercs CTENEHb IPOSKTUBHOTO TOKPBITHS COPHSIKOB T10
BUJIaM B KOHTPOJIC U Ha OMBITHOM JeJIHKe (B KaXKJ0i MOBTOPHOCTH KaXKI0-
rO BapUaHTa).

OTH JaHHBIE CYMMHPYIOT IJIsl OTpeeNieHns: o0IIel CTerneHH OKPBITUS
BO BCEX MOBTOPHOCTAX KOHTPOJIA U BAPUAHTOB OIIbITA, IMMOCJIC YETO OIPECac-
JSIFOT CPEIHIOI0 OOIIYIO CTENEHb MOKPBITHSA. 3aTEM BBICUMTBHIBAIOT YMEHb-
IMEHUE CTCIICHU MNOKPBLITHA B BapUAHTE C rep61/1u1/1)10M o CpaBHCHHIO C
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KOHTPOJIEM W ONPENEIIIOT MPOICHT CHIDKEHHUS 00IIel 3acopeHHocTH. Tak-
)K€ TOJCUUTHIBAIOT M TMPOLEHT CHIDKEHHUS 3aCOPEHHOCTH B BapHaHTax ¢
repOuIUIaMy U JUISl OTICIIBHBIX BUJIOB COPHSKOB M (MJIH) OMOJIOTHYECKUX
rpymi. OTOT METOA OoJiee TPYIOSMKHI, 9eM KOTMIeCTBEHHO-BECOBOH YUeT.
Ecmu sxe He POBOJUTH MOICYETHI 10 CHUKEHUIO TIOKPHITHS, a 3aHOCHUTDH B
TaONMUIBl JIUIIb PE3yIbTaThl BH3YAIbHBIX HAONIOACHWH, BBIpAKCHHBIC B
Oaytax, TO SKOHOMSTCS BPEMs U TPYII, HO YMEHBIIIACTCSI YPOBEHb TOYHOCTH
OILICHOK.

KomOuHupOBaHHBIC METOIBI YUY€Ta 3aCOPSHHOCTH MOCEBOB OCHOBAHBI HA
HCTOJIb30BaHUH OOBIYHO JIBYX (PEKE HECKOJBKUX) MOKA3aTeNIeH YMCICHHO-
CTH, KaXIblil M3 KOTOPBIX B3aUMHO JOTOJHSET M KOHTPOJIUPYET APYTOi.
[Ipu 3TOM BH3yanbHOE OMpEEIeHHe OJHOTO MOKa3aTessi COMPOBOXKIAAECTCS
OHOBPEMCHHBIM BH3YAJIBHBIM IUIH IPSMBIM ONpEACTICHUEM APYTHX IMOKa-
3aTeNei.

Taxk, mo merony A. A. XpebtoBa (mut. mo: b. A. JlocriexoB u ap., 1987,
B. A. 3axapenko, 2000) oOmire COpHOTO KOMIIOHEHTa XapaKTEPH3YIOT
IBYMs TIOKa3aTeNSIMH: BH3YyaJbHO OIPEICISIOT YHCICHHOCTh COPHIKOB H
OTHOBPEMECHHO TPSMBIM IIOJCYETOM YUYHUTHIBAIOT YHUCICHHOCTh WM MAcCCy
COPHSKOB Ha €IUHUIIE TIoNaau. MeToll KOPPEKTHPYET Oalibl BU3yalbHBIX
OIICHOK U MIPHUJIAET UM apeaIbHOE KOJUIECTBEHHOE 00OCHOBAHUE.

3.4.1. Onpenenenne 3anaca ceMsiH COPHBIX PACTeHMI{ B IOYBe

Omnpenenenne 3amaca CeMsSH COPHBIX PAaCTCHHH B MOYBE MPOBOIAT IS
XapaKTepUCTHKH TIONISA (IETSHKU) W U BBIABICHHWS TUHAMWKH 3araca B
MMaxXOTHOM CJIO€ CEMSIH, TIJI0JIOB U COIUIOINN COPHBIX PACTCHHIA.

s BBITOMTHEHHS TEpBOM 3a1add Ba)KHO OTIPENENUTh CPENHIOI 3aco-
PEHHOCTH TIOYBBI BCEMH BHIAMHU COPHSKOB M OTAEIHHO MO WX OMOIOTHYe-
CKHM TpyIIaM WIN BaXHEHIINM NPEICTABUTENISM. Y CTAHOBUTH OCOOCHHO-
CTHU paclpeieJIeHHs] COPHbIX PAaCTeHUU MO BUJAM U B KOJUYECTBEHHOM OT-
HOIIICHHUU TI0 OTACIHHBIM y4acTKaM mouis. [Ipu HeOOXOJMMOCTH U3BJICUYCH-
HBIC M3 TIOYBBI CEMCHHBIC 3a4aTKU Pa30MBAIOT HA TPU TPYIIIBL: KUBBIC, BbI-
LIe/IIINE U3 TIOKOs, )KUBbIE, TIOKOSLIUECS U MEPTBBIE.

OCOOCHHOCTH IMHAMHUKU 3aCOPCHHOCTH BBICHSIOT IUIS TOTO, YTOOBI
OIICHUTH 3()(PEKTUBHOCTh KOMILICKCA MEPONPUATHH 10 OOprOE ¢ COpHsKa-
MH. JI[MHaMWKa 3aCOpPEHHOCTH CEMEHHBIMH 3aYaTKaMH CKIIAJbIBACTCA W3
JIByX TIPOTHUBOIIOJIOKHBIX MPOIIECCOB: OYMINCHHUS ITOYBHI OT 3amaca CeMsH
COpHSKOB M WX IIOTOJIHEHHA. bamaHc 3THX IBYX IMPOIECCOB OIpEneNseT
00ITyI0 HampaBICHHOCTh NUHAMHUKU 3aCOpeHHOCTH moid. [Ipm m3ydenunn
TUHAMUKHA 3aCOPEHHOCTH TOYBHI CEMEHHBIMH 3a4aTKaMH IPOBOIAT MEPHO-
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IUYECKUH yueT uX OOIIero W BHIOBOTO 3amaca. [IpoObr mOYBEI yalie BCero
06epyT HECKOIBKO Pa3 3a CE30H: OCEHBIO IIPH 3aJI0KCHHUU OIBITA, BECHOW —
IIPU MacCCOBOM IIPOPACTAHWU CEMSH COPHSIKOB M B KOHIIC MCCIIEIOBAHUI —
cpa3y xe nocyie yoopku. UTtoObl JaHHBIE OBUIA COITOCTABUMBI, JKEIaTeIHLHO
MIOJIB30BATHCS OypOM, MO3BOJISIOMIMM B3STh IIOYBY Ha BCIO TIIyOHHY MaXOT-
Horo ciost. Ilpu sToM TnyOmHa OypeHHs OT BECHBI K JIETy yMEHBINACTCH,
YTO BBI3BIBACTCS OCCJAHHMEM 3EMJIM. B MHOTOJIETHHX OIbITaX MpoOy OepyT
TOJIBKO OJIMH pa3 3a ce30H. B 3TOM ciy4ae JaHHBIC Pa3HBIX JIET COMOCTA-
BHMEI.

OmnpezencHue 3aCOPCHHOCTUA MOYBBI BKJIFOYACT OTOOpP MOYBCHHBIX 00-
PAas31oB, U3BJICUCHUE U3 HUX CEMSIH COPHSIKOB, MOJCYET M ONPEACICHHUE UX
BHJIOBOT'O COCTaBa M BCXOXKECTH.

Jlst aTOoro GepyT MpoOBI TOYBHI C TTOMOIIBIO CIIEIUATBHBIX OYpOB TO-
cnoitao Ha riyouny 0—10 u 10-20 cm wm 0-5, 5-10, 10-15, 15-20 cm.

ITepen HavamoM paboOT HEOOXOIUMO TOYHO BBICUYMTATH IUIONIANL Oypa,
YTOYHUTH YHCJIO MPOO HA JENITHKE W UMETh KOdPQPUIIMECHT Iepecuera Ha
1m?wmna 1 ra. C Kaxkmoit menstaku o 1000 M? JI0JKHO OBITH B3ATO po06
10uBHI ¢ rTomany He Meree 300 cM’. B 3aBHCHMOCTH OT IUIOIIA/N Cede-
HUs Oypa YUCIIO CKBAXKUH IS JCIISTHKU OyAeT u3MeHAThes. [IpoOsl OepyT ¢
Pa3HBIX MECT JCIITHKY 110 TUATOHAIU, Yepe3 OMPEICIICHHBIC PACCTOSHUS.

Eciu ananu3 o0pasioB mpou3BOIAT HE Cpasy, TO B3SAThIC 00pa3ilbl MOY-
BBI OBICTPO JOBOJIAT JIO BO3IYIIHO-CYXOTO COCTOSIHUS IIYTEM BBICYIIIMBAHUS
UX TOHKHM CIIOEM Ha JIHCTaX IUIOTHOHM OyMmaru.

s BeIIETICHUS CEMSH U3 00Pa3IoB CYIIECTBYET PSAI METOIOB: OTMBIB-
KW, IPOpaIINBaHus, pydHOTO 0TOOpa M 1o yAeIpbHOMY Becy. Hambomnee pac-
MIPOCTPAaHEHHBIM W3 HUX ABISAETCA NepBbIi. Ero cymmuocTs 3axmodaercs B
caenytonieMm. BHagane cuto (BeIcOTOM HEe MeHee 13 cM) ¢ TouBoi momena-
IOT B BOAY, YTOOBI ITOYBAa HAMOKIIA, a 3aTeM MPOMBIBAIOT 10 TEX IOp, ITOKa
n3 cuTa He OyAeT crekaTh gyucTas Boja. CeMeHa COPHIKOB U IIECOK C CHTa
MOCJIC TPOMBIBKU PACKJIABIBAIOT TOHKHUM CIIOEM Ha Oymary Jjsi ObICTpOM
MPOCYIIKH (B IPOTHBHOM CJIy4ae CEMEHA COPHSKOB MOTYT mpopactu). [lo-
cJie TIPOCYIIKU MPOO0Y MPOIYCKAOT Yepe3 HAO0Op CHUT C AUAMETpaMH OTBEp-
ctuii 3 MM, 1 mm 1 0,25 MmM. Bo Bpemst copTrpoBanus IpoObl CHU3Y Habopa
CHUT CTaBsT MOAJOHHUK, a CBEPXY 3aKPBIBAIOT KPHIIIKOH. Dpakuuio ¢ moa-
JIOHHUKA HE aHAJIM3UPYIOT, a BHIOPACHIBAIOT, (PPAKIUHN C PA3HBIX CUT IO-
OYepesHO TEPEHOCAT Ha pa30OPHYIO JOCKY, TAC BBICISIOT CEMEHa COPHSI-
KOB (TIpM HEOOXOJMMOCTH HCIOJB3YIOT JIYIy). 3aTeM WX pa3OuparT o
BHIAM U OTIPENEIISIOT 10 KOJUIEKIIMH FITH TI0 COOTBETCTBYIOIINM OTIPEaeIH-
TEJSM.

3HaunTeIbHAS YaCTh CEMSIH OKa3bIBaeTCs HeXM3HecrmocoOHoi. [ToaTomy
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Iocye TO/ICYETa CEeMSIH ONPEeAeIIIOT WX BCXOXKeCThb. s mpoparuBaHus
otouparor 4 mpoOer mo 100 ceMsH KaKAoro BHIA, YKIAABIBAIOT WX Ha
¢mIpTpoBaNbHYI0O Oymary B damkd [leTpn W MOMEIIAlOT B TEPMOCTAT.
Kaxnaple 5 nHei MOACUYUTHIBAIOT KOJUYECTBO MPOPOCIIUX CEMSH U OJHO-
BPEMEHHO MUHIIETOM yJAJISIOT MPOPOCIINE CEMEHa BMECTE C MMPOPOCTKAMH.
[Ipu mocnegHeM moacyYeTe CyMMHPYIOT KOJHYECTBO MPOPOCHINX CEMSH U
OTIPENICISIOT X MPOLEHTHOE CONepKaHue. Tak Kak ceMeHa COPHIKOB IPO-
pacTaroT HePYKHO, TO B TEPMOCTATE UX BBIJICPKHUBAIOT HE MEHEe 15 CyTOK.
[Monmy4yeHHBIE PE3yabTATHI JAIOT YETKOE MPEICTABICHUE O CTCIICHUA U THIIC
3aCOPEHHOCTH IIOYBBI, BUIOBOM COCTaBE COPHBIX PACTCHUI M KU3IHECIIO-
COOHOCTH UX CEMSH.

KoHeuyHbIM 1IOKa3aTeieM 3aCOPEHHOCTH MOYBBI SIBIISICTCS YHCIO CEMSH B
001emM o0beMe MOYBHI B ITAXOTHOM CJIO€ Ha | Ta WIJIM YUCIIO CEMSH B TIpooe
M3BECTHOM MAacchl, B Macce MOYBHI (IIPHHMMAas BO BHHMaHHE OOBEMHYIO
Maccy TouBbl) Ha 1 ra. YCTaHaBIMBAIOT OOIIMIA 3amac CeMsSIH COPHSIKOB B
LIEJIOM W TI0 BHJaM, a TaK)Ke 3arac >KU3HECTIOCOOHBIX ceMsH. [Ipu kommde-
CTBE CEMSIH COPHSKOB B TTaXOTHOM ciioe mo4Bsl 0-20 cM 1o 5 mutH/Ta 3aco-
PCHHOCTH CYMTAIOT O4eHb Ciaboi; 5—15 — cmaboii; 15-50 — cpenneit; 50—
100 — cunbHOI; 60mee 100 MH/Ta — OYEHb CHUIIBHOM.

Crioco6 omnepaTuBHOTO MPOrHO3a KOJUYECTBEHHOTO U BUIOBOTO COCTaBa
COpHBIX PACTCHUI OCHOBAH HA CO3IaHUU YCIOBHH Ui YCKOPEHHOTO TPO-
pacTaHus ceMsH HEMOCPEICTBCHHO B MOJICBBIX YCJIOBHIX. B koHIEe deBpa-
JIsl — HavyaJie MapTa [0 JUaroHainu oOCIeAyeMOoro mois B 4-5 mecrtax Ha
PaBHOM paCCTOSIHUM IPYT OT JApyra 3aKiIaAbIBalOT IUIOMIAJKH pPa3MepoM
1,5%1,5 m (yuetnas mwiomans 1x1 m). [Tnomaaky MOKpeIBAIOT ABYMS CIIOS-
MH TIPO3PAYHOM MOJMATHICHOBOW TUICHKH, Kpast ee npuckinatot. [lox mien-
KOH CO3[AIOTCsI OJarompusTHBIE YCIOBHS IS MPOPACTAHHUS CEMSH COpHSI-
KoB (Temreparypa Ha 3-5 °C BbIIIE MO CPAaBHEHHUIO C OTKPBITHIM IIOJIEM),
YTO ITO3BOJISIET /IO Hadaja TOJEBBIX pabOT ONPENeNUTh BUIOBOM M KOIHYE-
CTBCHHBII COCTaB COPHSAKOB C TOYHOCTHIO 110 93 %.

3.4.2. YdeT 3aCOPEeHHOCTH MOCEBOB

CopHbIe TpaBbl MOAABISIOT KYJbTYPHBIC PACTCHUS TJIaBHBIM 00pa3oM
cBOCH Haa3eMHON Maccoil. [l03TOMy OCHOBHBIM M O0sI3aTEIIBHBIM IMOKa3a-
TeJIeM BO3ACHCTBHS arpOHOMHYECKUX MIPUEMOB HA COPHYIO PACTHTEIHHOCTh
IIOJDKHA OBITH 3aCOPEHHOCTDH TIOCEBOB HAI36MHBIMU JaCTSIMH COPHSIKOB.

[To Hag3eMHBIM YacCTSIM COPHBIX TpaB MPEXIE BCETO MOXHO OIpene-
JUTH:
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1) xapakrep 3aCOPEeHHOCTH MoceBa (OOTAaHUYECKHM KIIacC COpHSKa, ce-
MEUCTBO, BHJI, OMOJIOTHYECKast TPyIa | T. 11.);

2) o0wiIre COPHAKOB HMIIA CTETICHB 3aCOPEHHOCTH TTOCEBOB (KOJIUYECTBO
WA Macca C eqMHULBI TUTOIIAIN);

3) xapakTep pacrpeiesicHUsI COPHIKOB B TIPOCTPAHCTBE:

3.1) mo MOBEPXHOCTH IOJIEH, MAaCCHBOB, PETMOHOB (PaBHOMEPHOE, Kyp-
TUHHOE);

3.2) no BepTHKaNbHOMY paspe3y (mpoduitio) mocesa (IpycHOCTD);

4) uHOT/1a HEOOXOAMMO OTMETHTH (ha3y BEreTalld COPHSIKOB, TaK KaK B
pasuble (pa3bl OHM UMCIOT NAIEKO HE OJUHAKOBYIO HAl3EMHYIO MAacCy H
00J1aJar0T Pa3InIHON YCTOHYMBOCTBIO K TepOUIIIaMm;

5) creneHb MOAaBICHHOCTH COPHSAKOB KYJIbTYPHBIMH PACTEHUSIMH, a TIPU
HEO0OXOMMOCTH U MHOTHE JAPYTHE TOoKa3aTeld, XxapakTepusyroniue dddex-
TUBHOCTh aTPOHOMHYECKUX MTPHEMOB.

B 3aBucmMMOCTH OT 3a7ay HCCIENOBAaHUS, PABHOMEPHOCTH WM TISITHHU-
CTOCTH pacmpeneseHus ONOJOTHUECKUX TPYII COPHSKOB TIO ITOJI0 M BO3-
MOJKHOCTEH HCCIIeOBATENs], MPUMEHSIIOT pa3Hble METOIBI ydeTa 3aCOpEH-
HOCTH U PAa3JINIHBIC UX COYCTAHUS.

Baxueiimue wu3 Hux: 1) T17Ia30MepHbId; 2) KOJUYECTBEHHBIH;
3) KONNYEeCTBEHHO-BECOBOI; 4) METOJ y4eTa CTENEeHH B3aMMOIOIaBICHHO-
CTH KYJIBTYPHBIX U COPHBIX PaCTCHHUH.

I'mazomepHBIil MeTO y4eTa 32COPEHHOCTH MOCEBOB.

B npakTHke ONMBITHOrO Jieja TJIa30MEPHBIH YYeT 3aCOPEHHOCTH TIOCCBOB
MIPUMEHSIOT B COYETAaHWH C KOJIMYECTBEHHO-BECOBBIM MM KaK CaMOCTOS-
TenpHBIA MeTo. TIpemmoxwmn stor Mmeton A. M. Mamsnes (1909 1.), momno-
HB B €r0 OCHOBY cuctemy Jpyzne.

C MOMOIIBIO TTIA30MEPHOTO Y4eTa JA0T OOIIYI0 XapaKTePUCTHKY OIS
WIN AETSHKH, ONPENEIAIOT OTACTBHO A KaKIOTO Yy9acTKa CTENeHb 3ac0-
peHHOCTH (O0WJIME COPHSKOB), XapakTep 3aCOpEeHHOCTH (OOTaHWYECKHI
COCTaB COPHBIX PACTCHUH W UX pACIPEACICHUE MO M3Y4aeMOU ILIOMIaIu),
SIPYCHOCTb, a TAKXKE (pa3bl BEreTaIlMK COPHSIKOB.

IIupuHy ocMaTpuBacMO MOJIOCKH TIPU TIIa30MEPHOM YYETe 3aCOPEHHO-
CTH YCTaHABIHMBAIOT MCXOIs M3 3aJadu OOCIICJOBAHMS M TEXHUYECCKOH BO-
OpYyKEeHHOCTH. EcCiH BBISABISIIOT KAPAHTUHHBIC U TPYAHOOTACIHMEIC COPHSI-
KH, @ X HEOOXOJJUMO OTMEYATh JIaXKe B TOM CIy4ae, KOTJa OHH BCTPEUYAIOT-
cs eIUHIYHO WM HEOOJBIIUMHU KYPTHHAMH, TO TP OCMOTpPE ACTSHOK He-
BOOPYKCHHBIM TJ1a30M IITUPUHA MPOTILIABIBAEMON TIOJIOCH TOJDKHA COCTaB-
15176 5-10 M — o 2,5-5 M B olHY U IPYTYIO CTOPOHY OT JIMHUU IPOXOJa.

s onpeneneHuns, KaKUMH COPHAKaMHU 3aCOPEHO TOJIe, TIPH HEOONBIIOH
wromann (1o 50 ra) HeoOXOOMMO J1eIaTh OCTAHOBKH depe3 Kaxabie 50, a Ha
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GonpInux Iomanax — depe3 kaxkasle 100 M (8-10 wam 25 0CTaHOBOK).
Ha xaxaoii oCTaHOBKE ITOCEBBI 0OCIEAYIOT TI1a30MEPHO B pajuyce 2 M BO-
KpYT ce0sl ¥ OTIPENIeNAIOT, KAKUMH COPHAKAaMH 3aCOPEHO T0JI€ WIIN YJaCTOK,
U 3aIUCHIBAIOT JJAHHBIE OMPEJENICHNSI B BEIOMOCTh YU€Ta COPHSIKOB. 3aTeM
TaKKe TJIA30MEPHO OMPEJEISIOT CTENCHb 3aCOPEHHOCTH (110 YeThIpeX0alb-
HOM CHCTEME):

— cnabast 3acOpeHHOCTh (0amn 1 — eAMHUYHBIE COPHSKH, 3aHUMAIOT 110
5 % crebyiecTost COPHSAKOB M JIbHA) IO IJIA30MEPHOMY YYETy Yallle BCEro
COOTBETCTBYET 3acopeHHocTH B 10-50 crebneii coprskos Ha 1 M (2-15 T
CyXOH Macchl);

— cpeansist (0ayut 2 — COpHIKM 3aHUMAIOT 10 25 % cTebecTost KyIbTyp-
HEIX pacTennii) — B 50-200 cre6neii (15-70 r/m?);

— cwibHag (6am1 3 — COPHSAKH 3aHUMAIOT CBBIIIE 25 % cTebiecTos Kyib-
TypHBIX pacTeHnil. COpHBIX PACTEHHI MHOTO, HO MX MEHBIIE, YeM KyJIb-
TypHBIX) — B 150-600 cre6ueii (80-200 r/m?);

— oueHb cwibHas (0amn 4 — COpHSKH mpeoOanaloT Haj IMOCEBaMH) —
B 500-2000 crebueii (180-800 r/m?).

Bo Bpems yueTa MOTYT BCTpEUaThCs COPHSIKH, KOTOPBIE B IOJIE TPYJHO
orpenenuTs. B 3TOM ciydae B BEJJOMOCTH M B repOapHu UX 3allMCHIBAIOT
TOJILKO MOl HOMEPOM U TI0CJIE MX OTIpeJesIeHns B JJAO0paTOpUH STOT HOMED
3aMEHSIOT Ha3BaHMEM COpHsiKAa. Ba)KHO Takke NpU ydyeTe 3aCOPEHHOCTH
10CeBa YCTAaHABIIMBATh SIPYCHOCTh COPHSIKOB, a Takke MX (azy pa3BUTHS.
SIpyCHOCTB ONPE/IENSIOT CIEAYIOIUM 00pa3oM:

3-#1 sIpyc — COpHSKM HMXKE Y4 BBICOTHI JbHA (HU3KOpocisle). OHU ocTa-
I0TCS B CTEpHE, a NX CEMEHA HE MONagafoT B YpOXKai;

2-#1 sipyc — COpHBIE pacTeHuil Goisiee % BBICOTHI cTeONei IbHA U OJIUHA-
KOBBIE 10 BbICOTE C HUMH. lIpH TepedieHNH MmomasaroT B ypoxkail W 3aco-
PSIIOT CEMEHa;

1-i1 sipyc — copHble pacTeHus BbImIe cTeOel TbHa. YacTo ockImaroTes 10
yOopKwu.

Jns o0o3HaueHus (aszbl pa3BUTHSI COPHAKOB NMPUMEHSIOT HayajbHbIC
OykBHI (ba3: B — BCXOJbI, p — pO3eTKa, ¢ — cTeOiicBaHue, O — OyTOHU3AIHS,
I — LIBETEHUE, 11 — [UIOJJOHOIICHHE, O — OTMUPAHHE.

OOmuit oH 3aCOPEHHOCTH ITOCEBOB, XapaKTepH3yeMbli MpeoliiaiaHu-
€M TeX WM MHBIX COPHSKOB IJIa30MEPHBIM METOIOM OIpEAEIIeTCS TaK JKe
TOYHO, KaK ¥ KOJIMYECTBEHHO-BECOBBIM.

To4YHOCTH IIA30MEPHOTO Y4eTa CHHXKAETCA, €CIH TPeOyeTCsl yCTAaHOBHUTh
BU/IOBOM COCTaB HE TOJBKO BEAYILINX, HO U BCEX APYTUX COPHAKOB. [Iputum-
Ha MCHBIIEH TOYHOCTH TTTA30MEPHOTO METOJA B TOM, YTO MPH €TO HCHONb-
30BaHUH HE YUUTHIBAIOT COPHSIKH, CKPBITHIE CTE0JIECTOEM ITOCEBOB.
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B aTom ciywae mpu oOciaemoBaHUM MaJbIX IUIOMAACH (CTalMOHApHbBIE
OTIBITHI, HEOOJBININE ACISIHKA B MPOU3BOJCTBEHHBIX YCJIOBHSX) TJIa30Mep-
HBIA yYeT JaeT 3HAYUTEIIBHO XYAIITUE PE3yIbTAThI.

I'mazoMepHbIii METOJI HE3aMEHHM IPH BBISIBJICHUH BCETO BHIOBOTO CO-
CTaBa COPHIKOB Ha OOJBIINX MPOU3BOJCTBEHHBIX MaccuBax. Eciu ucmomns-
30BaTh IS OTHX ILeJeld KOJIMYECTBEHHO-BECOBOH METO, TO HEOOXOIHUMO
B3STh OYCHb MHOTO 1po0. OO0beM pabOTHI MOTydacTCs HACTONBKO 3HAYH-
TEJNBHBIM, YTO OH MPAKTUYCCKU HEBHIMONHUM. [103TOMYy METPOBOK OOBIYHO
3aKJIA/IIBAIOT HEMHOTO. B Takux yCIIOBHsIX 0OJE€€ TOYHBIM OKAa3bIBACTCS
ria3oMepHbiil Metoa. [ToMuMo TOTO, MOJTydaeMbIe ¢ IIOMOIIBIO 3TOTO METO-
Jla TaHHbIC O0JIErYarOT Y4eT 3aCOPEHHOCTH MOCEBOB IPYTMMHU MPHEMaMHU.
B oTnenpHBIX Ciydasix Ta30MEpHas OICHKA SIBJISCTCS 00sA3aTENBHOU CO-
CTaBHOM YacThi0 0oJiee CIOKHBIX croco00B. B mepByro odepeap MeTo. ak-
TyaJIeH Ha OOJIBIITUX MPOU3BOJACTBEHHBIX IIOMAAsIX. Ero MOXKHO HCIOJIB30-
BaTh TaKXKe Ha HEOOJBIIHNX JCITHKAX CTAIIMOHAPHOTO OIBITA.

[Ipu cranmMoOHApHBIX HCCIENOBAHUSAX TIa30MEPHBIA yYeT MPOBOISAT HA
Kaxaoi nensake. O0ciienoBarens 00XOAUT NENISTHKY, BHUMATEIILHO OCMaT-
pHUBas BCIO €T0 TUIOIIA .

B GoNBIIMHCTBE PYKOBOICTB TaKOH 00XOJ PEKOMCHIYETCS MPOBOIUTH
0 IBYM JIMArOHAJISM.

IIpu rnazoMepHOM ydeTe 3aCOPCHHOCTH B YCIOBHSX MPOHU3BOJCTBA C
LEJIBI0 3KOHOMHOTO PACXOJOBaHHS BPEMEHH MAapIIPYT HAJO CTPOWTH Tak,
4TOOBI 00XO0/I MOJICH JIeNaTh M0 BO3MOKHOCTH 0€3 XOJIOCTBIX IIEPEXO0/IOB.

I'mazoMepHbIi yueT HauOOJbIIYI0 TOYHOCTh OIIEHKH 3aCOPEHHOCTH JJAaeT
P OCMOTpPE TIOCEBOB B paHHHE (a3bl, KOrJa X CTeOIecTol erne He co-
MKHYJICS M JJaK€ Ha JIOBOJHHO OOJIBIIIOM PAcCTOSHUU XOPOIIO MPOCMaTpH-
Baercs. Ho B 3TOM cirydae He Bcerja YCIEBaIOT MOSBUTHCS W IMOITOMY HE
YYHUTBIBAIOTCS TIO3THAE COPHIKU. B 3aBUCHMOCTH OT 3a7a4¥ UCCIICOBAHHS
1 BO3MOXKHOCTEH ero genaroT 1—-3 pasa B CE30H.

KonuyecTBeHHBII MeTO/ y4yeTa 32COPEHHOCTH NOCEBOB.

VYder HaJA3eMHON MAacChl COPHOW PACTHTEIBHOCTU IMPOBOMAAT KOJHYE-
CTBCHHBIM METOJIOM, ITyTeM HAJIOKEHUS CTAMOHAPHBIX IUIOMIAJIOK, IJIe
YYUTHIBAIOT OOTAHUYECKUH M OMOJOTHYCSCKHI COCTAB COPHSIKOB, a TAKIKE MX
pacrpesieieHue 1Mo TOJI0 WU JCISIHKE W CTCICHb 3aCOPCHHOCTH MOCEBOB.
Kpome Toro, MOKHO YCTaHOBHTH SIPYCHOCTH, (pa3bl BEreTallid COPHIKOB U
IpyTHe ToKa3aTend. Ha OmBITHBIX AENSMHKaX KOJHMYECTBO 3aKIIAJbIBACMBIX
IUTOIIAZ0K OIIPENeIIeTCS Pa3MEepOM JACSTHKA M XapaKTepOM €€ 3aCOPEHHO-
ctu. Ha cHiapHO W PaBHOMEPHO 3aCOPEHHBIX YYacTKaX 3aKiIaJbIBaeTCs
MeHbIIIe TUIONIAI0K, HAa MEHEee 3aCOPEHHBIX U 00Jiee MeCTPHIX — OOJIbIIIe.
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Ha menstake 11t onpeneneHus 3aCOPEHHOCTH TOJDKHO OBITH cieayromiee
KOJIMYECTBO YUETHBIX IUTOMAI0K pazmMepoM 50x50 cm:

— 110 50 M2 — 1Be TUIOIIAIKK Ha 4—6 TTOBTOPHOCTSIX;

—ot 50 7o 100 M2 — 2—4 IIOIAKH Ha BCEX TTOBTOPHOCTSIX;

— Goxbie 100 M? — 6-8 ILIOMAOK HA BCEX TTOBTOPHOCTSIX.

[lepen Hamo>xeHHEM IUIOIIAAOK Ha JCISHKY HAlO0 BHAMATEIHHO OCMOT-
PETh ee, 03HAKOMUTBCS C €€ OOIICH 3aCOPEHHOCTHIO U BBISIBUTh TUITHYHYIO
JUIS HEe 3aCOPCHHOCTh M TyCTOTY cTeldiiecTos. B yrimax cranmoHapHBIX
IUTOINAZ0K CTAaBSAT KOJBIIIKK M TIIATEIFHO OOTATHBAIOT IIMaraTtoMm. YToObl
JIerde OTHICKATh IUIOMIAJKH B TOCEBAaX, Mepea YOOPKOW HAaJ0 OJUH H3 KO-
JIBIIIKOB UMETh BHICOTOM 1 M.

Ha mnomankax MOMKHO OBITH OJMHAKOBOE KOJMYECTBO PSIKOB KYJIb-
TypHBIX pacTeHnd. CTalMmOHapHBIE TUIOMIAIKN 3aKIaJbIBAIOT HE MEHEEe YeM
Ha TpeX MOBTOPHOCTSX IO [UIMHHBIM CTOPOHAM JICIISTHKU C TAKUM PacdeToOM,
YTOOBI MOKHO OBUIO MIPOBOJIUTH IMOJICUET PACTEHUI JTbHA M COPHIKOB C 3a-
IIATHBIX TOJIOC.

XapakTep 3aCOPEHHOCTH B TPOHM3BOJACTBEHHBIX MacCHBax yCTaHABIH-
BAalOT ITyTE€M HAJOXXEHHUS YUeTHHIX pamok (mo 50 ra — 5 pamok, ot 50 no
100 ra — 10, ceeime 100 ra — 20 paMOK) Ha MeCTaX, XapaKTEPU3YIOIIUX
CpeIHee COCTOsIHHE CTeOIeCTOsI COPHSIKOB U JIbHA, a TAK)KE BUIOBOM COCTaB
COPHSIKOB.

VYder COpHBIX PacTEHHI MOXKET MPOBOJMTHCS B 3aBUCHMOCTH OT 3a/1a4
UCCIICZIOBAHUI B CIICAYIOIINE CPOKU:

— Hepeq 3aKIaaKoN OmbITa;

— gepe3 2-3 Heenu Iocje JyIIeHUs, mepea 3s10JeBoi Bcmamkoi (1o
Mepe TOSBJICHUS «IIAJICI» MBIPes MOM3YUero W BCXOIOB ABYIOIBHBIX COp-
HSKOB;

— Tepen paHHe-BeceHHeH 00paboTKON OYBHI;

— Tepen MpPeIIoCeBHON 00paboTKOW IMOUYBHI (Yepe3 6—8 mHEH mocie
paHHe-BeceHHEH 00paboTKH);

— 1epe] XUMUYECKOU ITPOIOJIKOK;

—yepes 30 gHei mociie MpoBeeHHsI XUMITPOTIOJIKH;

— nepe]; yOOpKoii.

Eciu ompeneneHre 3acCOpPEHHOCTH SIBJSIETCS COMYTCTBYIOIIUM (hakTo-
POM U3YUCHHA, TO MOXKHO OIrPpaHUYUTHECA OJJHUM YUYE€TOM — B KOHII€ BEreTa-
MUOHHOTO TIEpUOJIA.

VYder COpHBIX PacTeHHH MOYKHO HPOBOIHUTH TaK)Xe C TOMOIIBIO CIICIH-
ampbHON paMKH. PamMku menaroT w3 aepeBa WM TOJCTOW MPOBOJOKH. Y 100-
HBI TIPOBOJIOYHBIE PAMKH, W3TOTOBJICHHBIC M3 YETHIPEX MOIYMETPOBBIX OT-
PE3KOB IPOBOJIOKH, CKICTIAHHBIX Ha KOHIAX APYT C APYTOM TaK, YTOOHBI IO-
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nyamncst kBagpat (0,25 m%). IIpu 5ToMm paMmka Jerka i ynoOHa Kak B pabore,
TaK ¥ IIPH TPAHCIIOPTHPOBKE.

Ha moceBax ¢ HM3KHUM cTebiaecToeM AOCTATOYHO XOPOIIO HaKJIaIbIBa-
IOTCS YIE€THBIE PaMKH.

B mo3mHMe cpoku BereTamm, KOrjaa cTe0IeCTON CTaHOBUTCS BBEICOKHM,
HaKJIagpIBaTh PAMKH 3HAYUTEIBHO TpPYAHEE. 37eCh JIydIle MOJIb30BATHCS
PaMKOii, C/ielaHHOM U3 IepeBa WM TOJCTON MPOBOJIOKH, HO O3 OHOM CTO-
ponbl. Takyio TPEeXCTOPOHHIOIO paMKy Ha YYETHOM TOYKE CTaBST B OJIHO U3
MEXIyPSIUi [T0CeBa HECOCTMHCHHBIMU KOHIIAMU BHH3. [loBOpaunBas pam-
Ky B pyKaX, €¢ TUMH KOHIIAMH TOCTEIICHHO BJIBUT'AIOT B ITOCEB M yCTaHAaB-
JIMBAIOT TaK, YTOOBI YETBEPTOH CTOPOHOM CITY>KWJI OJJUH U3 PSJIKOB MIOCEBA.

Tpynuee paboTaTh Ipu NMOHUKIIEM M moseruieM crebnecroe. UToOb
MIPAaBUIBHO HAJIOKUTH YETHIPEXCTOPOHHIOIO (J1a ¥ TPEXCTOPOHHIOI) PaMKYy,
cTeOIM TPUXOIUTCS TIIATENBHO pa3dupaTh, TaK KaKk MHAYE Macca MpoObI
MOJXKET OBITh IpeyBeNMueHa WINM TpPHyMeHbIIeHa. Ha CHIBHO MOJeTmmx
MOCeBax, MCIONB3YIOT YETHIPEXCTOPOHHIOIO PaMKY, HAaKJIaIbIBas €€ OBEPX
mojiermero crediectos. HamseMHyI0 Maccy moceBa BMeCTE C COPHSAKAMHU
BIIOJIb KpaeB paMKHu oOpe3aroT. [Ipu paszdope mpoObl MOACYUTHIBAIOT KYJIb-
TypHBIC W COpPHBIC PACTEHHs, MMCIOUINE KOPHH, TaK KaK WUMCHHO OHH H
HAXOJWJIKCH B mpenenax paMmku. OOpe3aHue TpaBOCTOs BIOJb KPAcB paMKH
JlaeT BO3MOXXHOCTb IPAaBWJILHO ONPENENIUTh CYXOH M CBIPOH BEC Macchl
COPHBIX U KYJIbTYPHBIX PaCTCHUH.

VYueT 3aCOpEeHHOCTH T10CIIe HAJIOKEHUSI pAMOK MPOBOST IyTEM MOJCYe-
Ta COPHIKOB M PAaCTEHHWH JIbHA Ha KOPHIO MM ITyTEM WX BBIAEpPTHBaHUS. Bo
BTOPOM CITy94ae BBIPHIBAIOT COPHSIKH, HAYMHAS C CAMBIX KPYITHBIX, BBICOKHX
U MpeobIaalouX BUAOB, OMHOBPEMEHHO MOJCYUTHIBAS WX M 3aITUCHIBAs
JIAHHBIE B pabouyIo TeTpaip (Tadi. 3.5).

Ta6nuua 3.5. Be1oMocTh yueTa COPHBIX PACTEHHIi B IIOCEBAX 10 BUIOBOMY COCTaBY

COpHSKOB, IIT. Crenenn
HanmeHoBanune 2 3aCOPEHHOCTH
BO BCEX Ha OJIHY Ha 1 M° momam
COPHAKOB npodax mpo6 TIOCEBOB (B banax
P Pooy i %)

IpuMeuanue. Beero copusakos B nepecuere Ha 1 M2, .
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BrigepHyTBIE COPHSKH B COTIPOBOXKACHUN STHUKETKH 3aBEPTHIBAIOT B OY-
Mary, 9ToOBl B JaJbHEHIeM, eclIi He0OXO0ANMO, MIPOBECTH APYTUe HCCie-
JTOBaHUSI.

Ecmm y4er 3aCOPeHHOCTH MPOBOIAT IMYTEM 3aKJIAIKH CTAIlHOHAPHBIX
IUTOINAA0K, TO BBIIEPTHBATH COPHAKH M KYJBTYpHBIE PACTEHUS MOXKHO
TOJIFKO B KOHIIE BETETAIIMOHHOTO IEPHOAA IMPH MPOBEACHUU IOCIETHETO
yueTa.

B paGoueM moMemicHUU COPHSKH B Npo0ax pa30HparoT MO BUAAM KU
OMOJIOTUYECKUM TPYIIaM ¥ MOJCYUTHIBAIOT B HUX YHUCIIO CTEOJCH, M3Me-
psIOT (ecu HeoOXOAUMO) JUTHHY, ONPEICIIIOT KYCTHCTOCTD (BETBUCTOCTH)
U CEMEHHYIO MPOAYKTUBHOCTb, IPOBOJIAT APYTUE ONPEACICHUS.

[pu HEOOXOIUMOCTH COPHSKU Pa3OUPAIOT 1O sipycaM, (azaM BereTaluu
u 1. 1. CopHBIE TpaBbl, COACPXKAIINE CEMEHA, MOKHO OOMOJAdUBATh IS
OTIpE/ICIICHUS NX CEMEHHOH NMPOYKTHBHOCTH.

WHorma Takoit 0OMOJIOT 1ienecooOpa3HO MPOBECTH OTIEIBHO JUIS KaxK-
JIOTO SIpycCa WIHA BUAA COPHIKOB.

KonuyecTBeHHO-BECOBOM METO/I y4eTa 3aCOPEHHOCTH I0CEBOB.

Jlns mpaBUIIbHOM OLIGHKH arpOTEXHUYECKHWX MPUEMOB U XUMHUYECKOU
MIPONOJIKU C TOYKH 3PCHUS BIUSHUS UX HAa 3aCOPESHHOCTH OCEBOB HEOOXO-
JIUMO YYUTHIBATh M BECOBOW MPOICHT 3aCOPEHHOCTH MOCEBOB. Ilo3TOMYy,
KaK MpaBWIO, NPU YYeTe 3aCOPEHHOCTH MOCEBOB B OIBITAX, KPOME BUIOBO-
IO COCTaBa COPHSKOB M UX KOJIMYECTBA, ONPEICIISIOT BEC CHIPOW W (HIIH)
CyXOW MAacChl COPHSKOB, MPUYCM, TIIABHCHININE M MPEOOJIAAIONINE BHIIBI
COpHSIKOB B3BEUIMBAIOT O0SM3aTEIHHO B OTHACIBHOCTH, a BTOPOCTETICHHBIC
BHJIBI MOTYT OBITh OOBbETUHEHBI B OMOJIOTHIECKIE TPYIITIHL.

B3stre mpob mis KOJMMYEeCTBEHHO-BECOBOTO yUeTa IPOBOIAT TaK IKe,
KaK W MpH KonmdecTBeHHOM MeTone. OT6op npob ¢ moms i pazdbopa ux B
1a00paTOpUM MPOBOAT B CYXYIO MOTOAY, TaK KaK CHIpbIe MPOOBI OBICTPO
MOJIBEPTraroTCs MOpUYe U TPYAHO BeICymmBaroTcs. CpesaTs mpoly B 1one He
PEKOMEHAYETCs, TaK KaK BBICOTA CPe3a MOXKET KOJIeOAThCsl B OOJBIIUX Mpe-
nenax. Kpome toro, B mpo0y He MOMAAAIOT CTEISAIIMECS U OTYACTH BBIOIIH-
€Csl COPHSKH.

B nabopaTopHBIX yCIOBHSIX MOCE pa30OPKH MO BUAAM KM OHOJIOTHYE-
CKHM TpyIaM, MojJcueTa CTeOeH, N3MEPEHUsI [UIHMHBL U IPOBEICHUS JPY-
THX OMpPEJICIICHHUIA CPE3at0T KOPHEBYIO YacTh Y COPHIKOB JIO CEMSIIOJICH, TaK
KaK BEC CyXOU MaccChl OMPEACINAIOT TOJIBKO 110 HAA3EMHOW YacTH.

Yder Macchl COPHSKOB IPEHMYIIECTBEHHO IPOBOAAT B BO3IYIIHO-
cyxoM Buze. X BBICYMIMBAlOT B TOMEIIEHHH HE MOIMYyCKas MOMaTaHUs
MIPSIMBIX COTHEYHBIX JIyYeil B ITOIBEIIEHHOM COCTOSIHHUH.
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Cyxol Bec ONMpenemsioT OTACIBHO IS KaKI0W OHOIOTHIECKON TPYIIITHI
WM OCHOBHBIX BHJIOB COPHSKOB. Bee nmpyrue BHIBI OOBEAMHSAIOT B TPYIILY
MIPOYHX COPHSIKOB.

CoIpble COpHSKM B3BEUIMBAIOT B IOJIE Cpa3ly IOCJIE B3ATHS IPOOEIL.
Tak Kak OIpenemsaTh CHIPO BEC COPHAKOB B ITOJIEBBIX YCIOBHUSAX CIOXKHO,
TakOW BHJ y4eTa XeJATeIbHO NPOBOAWUTH B HCKIIOUUTEIHHBIX CIydasXx,
KOrja MOJCYIIMBAHUE COPHSIKOB MHPHUBOJUT K UCKAXKEHUIO MOJydyaeMoi
uHpopmanuu. Hanpumep, npu u3ydeHun neiictBus repounuaos. [log ux
JIeWCTBUEM COpHBIEC TPaBbl HAUMHAIOT 3aBSIaTh U MOJACHIXATh €llle Ha Kop-
HIO, Yero He ObIBaeT B KOHTPOJIBHOM BapuaHTe. [[Jis yCTaHOBJICHHUS CTe-
[IEHU TOJACHIXaHUsl MOBPEXKICHHBIX PACTEHHI BeChbMa KEJNAaTebHO 3HATh
UX CBIPOH Bec.

3.4.3. Yuer HaJ3eMHBIX 100Er0B KOPHEOTNPHICKOBBIX COPHAKOB

MHorHe MHOTOJIETHUKH (OOISIK M OCOT JKENTHIN, BRIOHOK TIOJICBOH U Jp.)
10 CBOEMY XapaKTepy 3aCOPEHHs MOJICH (IPKO BBIPAKCHHOW KYPTHHHOCTH)
HE MOT'yT OBITh MPABUIBHO YYTCHBI HAJI0)KEHHEM MPOOHBIX IUIOMIAJO0K CIIO-
co0OM JuIs y4yeTa BCEX COPHSKOB. JJI1 3THX COpHSKOB IPH IPOBEICHHU
9KCIIEPUMEHTAIILHBIX PabOT TpeOyeTcs CILIOMIHON HOACYET pacTeHui (po-
3eTOK M crelueil) Ha cranuoHapHoi# uonianke. Ilpu ciabom 3acopenuu n
HeOOJIBIIOM pa3Mepe JEJITHOK ATOT MOJCYET POBOANTCS Ha IIIOIAIN BCel
JensiHky. [Ipu cHIbHOM 3acCOpeHMH JUISl MOJCYETa BBIICISIOT CTalMOHAp-
HBIE MUIOMAKK B IPEETaX KyPTHHBI pa3MepoM mpuMepHo B 16-20 mM° mpu
2—-3-KpaTHOH WX NOBTOPHOCTH HA JAeNsHKE. UTOOBI BCE MOBTOPHBIE YYETHI
CTPOTO MPOBOJWINCH HAa OTBEACHHBIX [UIS MEPBOrO IMOACYETA IUIOMIATKaX
HEOOXOANMMO Ha IUIAHE OINbITAa HAHECTH WX pa3MELICHHE C YKa3aHHEM pac-
CTOSIHHS OT CTOPOH JETISTHOK.

3.4.4. OnpenesieHHe BEreTATHBHBIX 32aYaTKOB MHOTOJIETHUX
COPHYIKOB B MOYBe

K 4uciny jxu3HeAeATENbHBIX 3a9aTKOB COPHSIKOB B TIOYBE OTHOCST YacTH
KOpHEH U KOPHEBHII] CIOCOOHBIC K pereHepaluy. Y4YeTy MoJyIekKaT BereTa-
TUBHBIC 3aYaTKH OCOTA JKEJITOTO, 0COTa PO30BOro (0OsKa), TBIpes MOJ3Y-
9ero, XBOIIA IIOJIEBOTO U JIp.

YdeT npou3BOAAT HAIOKEHHEM MPOOHBIX IUIOMAA0K Turommanso 0,25—
1,00 M2, KonudecTBo YYETHBIX TUIONIA0K Ha JCIISTHKE 3aBUCHUT OT pa3Mepa
JICJITHKA W PABHOMEPHOCTH 3aCOPEHHUS M KOJCOISTCS IS MBIPES TONI3YIEro
oT 5 10 10 ¥ 1St TITyOOKOYKOPEHSIOMUXCS OT 2 710 5 TIOMAI0K.
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[locne mpenBapUTENFHOTO OKAIBIBAHUS BOKPYT YYETHOW IUTOIIAIKH
MPOU3BOMAT BBICMKY IIOYBBI 10 HAMCUYCHHBIM MPOTPAMMON CIIOSM: ISt
IBIpest TOI3y4dero Ha riayouny g0 20 cM, st 00JsiKa W APYTrUX TIIyOoKo-
yKopensromuxcss He menbye 40 cM. Bee BereTaTuBHBIE OpraHbl pa3MHOXKE-
HUs (KOPHEBUINA U KOPHH) TIIATEIILHO BEIOMPAIOT U3 MOYBBI U TOMEIIAIOT B
MEIIOYKH C DJTHUKETKaMH, Ha KOTOPBIX OOO3HAYAIOT: HA3BaHWE OIIBITA,
No nenstakm, Ne mpoOBbI, TIIyOMHY CJIOSI TIOUBBI U ATy B3sATHS MPoOBL. [lo-
IyTHO HMCCJIEIOBATENb OMUCHIBACT XapaKTEP PACHOJIOKCHUS OTPACTAHUS U
COCTOSIHUE TOJ3EMHBIX OPTraHOB, KOTOPBIC XapaKTEPU3YIOT OMOIOTHYCCKYIO
0COOEHHOCTD TaHHOT'O BHIA.

B naGopaTopuu Bce KOpHM M KOPHEBHIIA IIPOMBIBAIOT, & 3aTeM pa30u-
palOT MO BHIOBOMY COCTaBY, OPHUCHTHUPYSICh IO COOTBETCTBYIOIIMM
HaJ3€MHBIM 4acTsAM. 3aTeM OMPEIEIIAIOT UX OOIIYI0 IITUHY U OOIIUI BEC 1O
KaXJIOMY BHJy H IIEDECYHTHIBAIOT Ha 1 M.

W3MepeHue UIHHBI KOPHEH M KOPHEBHII IPOU3BOJSAT B CHIPOM COCTOSI-
uun. [1o okoHYaHUN M3MEpEeHNH TPOOHI BRICYIIMBAIOT IO BO3AYIIHO-CYXOTO
COCTOSIHUS ¥ B3BEIINBAIOT.

Eciu uccnenyercs oguu Buj (HampuMep, mbipeil wim 00J5K), TO B TOJIE
13 TIOYBHI BEIOMPAIOT OTPE3KU HE BCEX BHUIIOB, a TOJIBKO OJHOTO, H3y4aeMO-
rO.

HanpasieHHOCTh JUHAMUKHU 3aCOPEHHOCTH TOYBBI BEreTaTHBHBIMH 3a-
YaTKaMH, KaK 1 CEMEHHBIMH, YCTAaHABINBAIOT C TIOMOIIBIO TIEPHOAUICCKIIX
YYeTOB, CPOKH KOTOPHIX NMPUYPOUYMBAIOT K HAYally M 3aBEPIICHUIO OIBITA,
HaYaJdy ¥ KOHI[y BCTCTAIlMOHHBIX MEPHOIOB COPHSKOB U IEPEIOMHBIM
MyHKTaM B JIUHAMUKE, KOTOPHIC BBIACHSIOTCS MPH H3YyYCHHU OHOJIOTHU
COPHBIX PACTCHUIA.

JluHaMuKa 3aCOPEHHOCTH ITOYBBI BEreTaTHBHBIMH 3a4aTKaMU, KaK U Ce-
MEHHBIMH, CKJIaJBIBACTCS W3 JABYX MPOICCCOB: OYHUIICHUS OT HHUX MOYBBI U
HOBOTO 3acopeHus. Ho CymecTBO 3THX MPOIECCOB HECKOIBKO HHOE, YeM
IIpU AWHAMHUKE 3aCOPEHHOCTH CEMEHHBIMH 3a4aTkaMiy. OYHIEHHE MOYBHI
UET 3a CYET CTAPCHUS M MOCIEIYIOMIEr0 OTMUPAHUS BEreTaTHBHBIX 3a4aT-
KOB, 3aCOpPEHHE K€ — ITyTeM HapacTaHWsA B JUIMHY CTapbIX 3a4aTKOB U 00pa-
30BaHMA HA CTAPBIX WIH OT APYTUX MOI3EMHBIX OPTaHOB PAaCTCHHUH HOBBIX
3a4aTKOB. YTOOBI ONPECITUTh, KaK UICT OYHIICHAC U OJHOBPEMEHHO 3aC0-
peHHEe TOYBBI BETETATUBHBIMU 3a4aTKaMH, HEOOXOIMMO 3a4aTKH pacdlie-
HATH Ha BO3PACTHBIE TPYIITEL: MOJIOJBIE, CTaphle U oTMepIure. KomndaecTro
MOJIOJIBIX 3aYaTKOB ITOKA3bIBACT, €CIIM MEPUO MEKIY CMEKHBIMH y4eTaMu
JIOCTATOYHBIH, CKOJBKO 0Opa30BaioCh HOBBIX 3a4aTKOB, KOJHYECTBO K€
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MEpPTBBEIX (TIPH CBOCBPEMEHHOM YYETE OHH PasJIOKHUTHCA HE YCIEBAIOT) —
CKOJIBKO X ITOT'HOJIO.

CKOpOCTh 000MX MPOLIECCOB 3aBUCUT OT MOTOJHBIX YCIOBHH M arpoTex-
HUKHU. B yacTHOCTH, TUCKOBaHMUE TIOJIS, 3aCOPEHHOTO MEIKOKOPHEBUIIHBIMU
COpHSIKaMH, YCKOpSIET KaK HapacTaHWe, TAaK U OTMHUPAHUC 3a4aTKOB, a Ya-
CTOTa MPHUMEHEHHS 3TOTO arpOTEXHUYECKOTO MEPOIPHUSATHS OTpPEIeNsIeT
HaTpaBJICHHOCTH MpOIlecca — OYMIICHNE yJacTKa WIIM YBEIIMYEHHE €ro 3a-
cOpeHHOCTH. TakuM 00pa3oM, JOCTUTaeTCsl OLIEHKA H3y4aeMOoro Ipruema.

OnpeneneHne TIyOMHBI 3aJleraHUsi TOPH30HTAJBLHBIX KOPHEBHII
nbIpesi U APYTUX COPHBIX pacTeHMii.

JIis npUHATHS NPaBWIIBHOTO PELICHUS O TIYOMHE BCIANIKH U JIPYTHX
00paboTOK MOYBHI Ha I0JIE€ WIM HHOM y4acTKe HEOOXOIMMO 3HATh IIIyOHHY
3ajieraHusl KOPHEBHI IIBIpest M APYTHX KOPHEBUIIHBIX pacTeHuid. O6cmeno-
BaHUC [IIyOWHBI 3aJICTaHUs MPOHM3BOIAT JO OOPaOOTKM ydYacTKa, a ecid
HEo0X0MMO, TO U nocie yOOpKH KyJIbTYpHBIX pacTeHuid. ['myOuHy 3aiera-
HUS (BBIXOZOB) KOPHEBHIN YCTaHABIMBAIOT NPH MOMOIIH CHEIHATBHBIX
pa3pe3oB MOYBHI C HAHECEHHEM BBIXOJOB Ha MIJUTMMETPOBYIO OyMmary mpu
COOTBETCTBYIOIIEM MacITade.

Paspe3 (sMy) KomaroT ciemyrommx pasmepoB: mmHa — 110 cM, mmpu-
Ha — 30—40 cm, rayouHa s neipes — 25 cMm. OgHy W3 IJIHHHBIX CTOPOH
CTCHOK SIMBI CTJIQXKHBAIOT JIONATOHN ISl TOTO, YTOOBI BBIXOJBI KOPHCBHII
OBLTN SICHO 3aMETHBI.

ITo xpato MBI KIagyT Pa3MEUCHHYIO Ha CAHTIMETPHI METPOBYIO JIHHEH-
Ky TaK, 4ToObI 110 00€ CTOPOHBI OT KOHIIOB €€ JI0 KOHLA SIMbI OCTaBaJIOCh
5 cm. IMonap3ysice npyroi, Oojee KOPOTKOW CaHTUMETPOBOM JIMHEHKOH mmy-
TEM COOTBETCTBYIOIIMX IPOMEPOB B BEPTHKAIHLHOM HAIIPAaBICHHUH, ITOCIIE-
JIOBAaTEJIbHO OMNPEIEISIOT MECTO HaxXOXKAEHHS BBIXOJOB KOPHEBHIILL.
HaiineHHpIe TOYKH 3aHOCAT HA TUIAH MHJUTUMETPOBKH.

Pa3pe3oB Ha ydacTke HE0OX0aUMO crenath oT 5 mo 10, B 3aBHCHUMOCTH
OT OTHOPOJHOCTH MOTYYaeMbIX TaHHBIX U BEITMIUHBI yIacTKa.

3.4.5. HaGuioneHus 3a KyJbTYPHBIMH PACTEHUSIMHU U OLeHKA
COCTOSIHUSI COPHBIX pacTeHui

[NosiBnsisick B mOCEBaX, COPHAKH BCTYIIAIOT BO B3aUMOICHCTBHUE C KYJIb-
TypHBIMU pacTeHHAMH. OHO OOBIYHO BBIpa)KaeTcs BO B3aMMHOM IIOJAaBIIC-
HUU, NPOSIBISIIOIIMMCS TMPEXJE BCEr0 B BBHINAJICHUU PACTEHM, YMEHbLIe-
HUU JUITMHBI U Macchbl HaJ3EMHBIX YacTe, a Takke CEMEHHOM MPOAYKTUBHO-
CTH.
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B3anmonoznasnenue KyJabTypHBIX M COPHBIX PACTEHHH ONPEACNAIOT ITy-
TEM aHaIM3a Mpod, COOPaHHBIX NPU yYeTe 3aCOPEHHOCTH IIOCEBOB KOJIMYE-
CTBEHHO-BECOBBIM MeTOJOM. JIsI AETambHOTO W3Y4YEHUs] B3aUMOBIIMSHUSA
KyJIBTYPHBIX ¥ COPHBIX PACTCHHUH IPHU MOCTAHOBKE OIBITA HEOOXOIUMO 3a-
IUIAHUPOBaTh KaK MUHMMYM TpPW BapuaHTa: 1) 1MoceB KyJbTYphl C PY4HOH
TIPOTIOJIKOM; 2) €CTECTBEHHBIN ISl ONBITHOTO YYacTKa COPHBIN IeH03 0e3
MOCEBa KYJBTYPHI; 3) MOCEB KyIbTYPhI C MPUMEHECHHEM H3Y9aeMOTO CIIOCO-
6a 60pBOBI ¢ COpHSIKAMU (XMUMIIPOTIOKA U JIp.). [Ipu HEOOXOIUMOCTH TaKue
OIIBITHl MOXKHO JOTIOJIHATH BapUaHTaMU C PA3IMYHBIMU 3AILUTHBIMH MEpO-
MPUSATHAMH.

IMocne pazbopa mpoO COPHSAKOB IO BHAAM M OWOJIOTMYECKHM TpyIIiaM
OLICHUBAIOT OOIEE COCTOSIHUE KYJIBTYPHBIX PACTEHHH B Pa3lIMYHBIX BapHaH-
Tax, a TAK)K€ COPHBIX PACTEHUH B Pa3HBIX BapHaHTax. B kauecTBe mokasare-
JIel JUIsl OLCHKH CTENEHH ITOJIaBJIEHHOCTH KYJIBTYpHI U (MJIM) COPHBIX pacTte-
HUH OOBIYHO BBICTYIIAET Macca, JUIMHA cTe0JIs, KyCTUCTOCTh WIIH BETBUCTOCTh
COPHSIKOB, CEMEHHas POAYKTUBHOCTh. [10 KaXkIOMy M3 3THX IOKa3aTeneil B
OTHOILIECHUH COPHSKA, a TAKXKE KyJIbTYPbl CTEHNCHb INOJABICHHOCTH MOXKHO
BBIPa3UTh B IPOLIEHTHOM OTHOIICHUH.

Hapsiny ¢ y4eToM YHCICHHOCTH M MacChl COPHBIX PAacTCHHH B TCUCHHE
BCETO NMEPUOJA BEreTalluu BEeXyT BU3yalbHbIC HAOMIOAEHHS 32 MX COCTOS-
HHEM Ha 00pabOTaHHBIX repOMLUIaMH JeNITHKaX U B KOHTpoJie. OTMedatoT
MPU3HAKY TOBPEXICHUSI COPHBIX PACTEHUH (CKPYYHMBaHHE JIHCTHEB, BEPXY-
€K, UCKPHUBICHUE CTEOJIs, N3MEHEHHE IIBETa W T. I.), CPOKH U CTEIEHb
NIPOSIBJICHUS] ATUX IPU3HAKOB, CPOKHM THMOENM PAacTEeHHH WM BO3BpAILCHUS
uX K HOpMe.

Hapsny c BeisiBieHneM 3(Q@eKTHBHOCTH HOBOTO TepOHIHIa HpPOTHB
COPHOM pacTUTENEHOCTH M3Y4aloT M €r0o BIMSHUE Ha KyJIbTypy. Onpenens-
10T BIIMSIHUE TIpernapaTa Ha BpeMsl MOSBICHHS BCXOJOB KYJIbTYPHBIX pacTe-
HHUH, UX TYCTOTY, CPOKH IPOXOXKACHUSI OCHOBHBIX (ha3 pocTa M pa3BUTHA,
CTPYKTYpY yposkas. OTMedaroT NMpU3HAKW MOBPEXKICHUS, 3aICPKKy WIN
yCUIJIEHHE POCTa, U3MEHEHHE (DOPMBI BEreTaTUBHBIX U T'€HEPATHBHBIX Opra-
HOB, U3MEHECHHE IIBETA, MOSBICHUE OJKOTOB U T. II. Takue HaOMOJeHUS BO3-
MOYKHO IIPOBOAUTH CIIEAYIOLIHM 00pa3oM:

a) Ha CHeLUaJbHO BBIJEJICHHOW IJIOIIA/IKE, KOTOPYIO COJEpKaT B Tede-
HHE BCETO BETETAI[IOHHOTO TIEPHO/Ia B YHCTOM COCTOSHHU;

0) m3yJaeMble BapHAHTHl CPABHUBAIOT C YHCTBIM KOHTpPOJIEM (pydHas
MIPONOJIKA), UM 3TAJIOHOM, WIIH C KOHTPOJIEM 0e3 MPOTOJIKH.

I'ycTroTy BCXOZOB KYJIBTYPhI YYUTHIBAIOT IIEPBBIH pa3 Mocje MOsBICHUS
MacCOBBIX BCXOJIOB KYJIBTYphl M BTOpoil — yepe3 15-20 cyTok mocie nepBo-
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ro. Pe3ynbraTel NpenCcTaBISIOT B BUIE CPEAHUX 110 BApPUAHTY aOCONIOTHBIX
apcen (Ha 1 M%) U B POIIEHTAX K KOHTPOJIIO.

Onenky (a3 pocta W pa3BUTHA KyIbTYphl IPOBOAAT BHU3YaJIBHO.
ITpu 3TOM OTMEUarOT JaTy Havajga HACTYMJICHUS M MacCOBOE HAXOXICHHE
pacteHuii B Kax0# ¢ase, To ecThb AeHb, korga 10-15 % u 50-75 % pacre-
HUI BCTYNHJIO B 3Ty (a3y.

Buanmble CHMIITOMBI MOBPEXACHUN KyJIBTYPHOTO PACTCHHS YYUTHIBA-
I0TCSI IIyTEM OLIEHKH, KOTOpasl IPOBOJUTCS HA IT0CEBAX MM HACaXJCHMSX,
OTJEJBbHBIX PACTEHUSIX, WIN UX yacTsX. [Ipu aTOM ompenensiercs: NpoLeHT-
Hast I0JI HOBPEXICHHONH MacChl paCTEHHH IO CPaBHEHHIO C HeoOpabaThIBa-
€MBIM KOHTPOJIEM.

W3pesxeHHOCTH JIyullle OLEHUBATH 10 Mpu3HaKy «I'ycToTa cTOsSHUS pac-
TEHUI».

Ha cuMnToMBl MOBpEXAEHHS MOTYT BIMATH TakKe Apyrue abHoTHde-
ckue (aKTophl: 00ECICUCHHOCTh MUKPO- U MaKpO3JIeMEHTaMH, 00paboTka
MMOYBEI aTMOC(EpHBIE YCIOBUS M OHOoTHYEecKHe (aKTOPHI: TMOpaxkeHne 0o-
JIE3HAMHU U BPEANUTEISIMH, 3aCOPEHHOCTh. [103TOMy HEOOXOIMMO TOABEpT-
HYTh TIIATEJIBHOMY KOHTPOIIIO He0OpabaThIBaEMBbIii BADUAHT OIIBITA.

Oyenka pumomoxcuunocmu. I1on1 GUTOTOKCHIHOCTHIO TTOAPA3YyMEBAIOT
TIOBPEXICHNS KYJIBTYPHBIX PACTEHHH, BRI3BAHHbBIC IIPHMEHEHUEM IepOnIm-
JIOB. OTH NOBPEXKACHUSA MOTYT OKa3bIBaTh OTPULIATEIIFHOE BIMSHUE HA POCT
W Pa3BUTHE PAacCTeHHH. Bce 3TO MOXKeT oTpaxkaThCs TaKXKe Ha BEIMUYMHE
ypo’Kast M €ro KauecTBe.

Cumnmomur nospesrcoenuii. I3pexeHHOCTh (YMEHbIICHHE KOJIMYECTBa
pacTeHuil, ero opraHoB WM 4acTeil opraHoB). MI3mMeHeHne okpacku (M3Me-
HEHHE THITUYHOH JUTsI TaHHOTO BHAA WM COPTa OKPACKH: XJIOPO3, aHTOLMA-
HOBas OKpacka u ap.). OTMupanue (OTMHpaHHE PACTHTENBHBIX TKaHEH, op-
TaHOB WJIHM LEJBIX PACTeHHWH). YBAnaHue (yBSAaHHE OTAEIBHBIX OPTaHOB,
yacTel pacTeHWH WIIM LEJOro pacTeHus). AHOMaIUs pocTa (OTKIOHEHHE
pacTeHus! WM OTAEIBbHBIX OPraHOB OT HOpMalbHOTO BHna. Hampumep, ru-
nepTpodus, yBeINYEHNE YHCIIa OPraHOB). BiusHue Ha mpoleccs pocTa u
pas3BUTHs pacTeHHs (TOPMOXKEHHE WM YCKOPEHHE OIpelesieHHbIX (a3 po-
CTa PacTeHUs WM €ro OpPraHoB, o0IIee TOPMOXKEHHIE WIN YCKOPEHUE POCTa,
OTCYTCTBHE 00pa30BaHUS T€HEPATHBHBIX OPTAaHOB, BIMSHUE HA TIOJ, IPEXK-
JIeBpEMEHHOE Olla/IaHue 3aBs3€H, IUIOJIOB U T. A.). Briaenenus (BbITekaHHe
COKa, CIIN3H, KUBUIIBI).
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I'nasa 4. YBOPKA YPOXKASA U OIEHKA 3KOHOMPI‘1EC}(OI>1
IOPEKTUBHOCTHU CPEACTB 3AIIMTHI PACTEHUU

Y6opka — yder ypoxkas TpeOyIOT OOJBIIOTO BHUMAHUS M aKKyPaTHOCTH.
3a HEeCKONIBKO JHEH 10 yOOPKH HYXXHO OCMOTPETH OIBITHBIM YYacTOK W IPU
HEOOXOQUMMOCTH CHENaTh BBIKIIOYKH, HO He Ooisee 1/3 memstkn. UToOBI
OIIBIT C OJTHOM-ABYMS BBINIABIIMMHU M3 y4eTa JIENITHKaMU TPUBECTH K CPaB-
HUMOMY BUJY, PE3yJbTaThl UX JOJDKHBI OBITH BOCCTAHOBJIEHBI CTAaTHCTHYE-
ckuM metonoM (o b. A. JlocnexoBy, 1985). Ypoxail Ha y4eTHBIX AEMSH-
Kax youparot nocjue yOOpKy MpOTyKIMHU C 3aL[UTHBIX I1OJIOC U BBIKIIIOYEK.

VYpoxaii youparoT cocoOOM U B CPOKH, KOTOPBIC YCTAHABIMBAIOT Ha
mecte. Bee onbITHBIE JCJITHKH KCJIaTCJIbHO y61/1paTL B OJWH ACHb, OAHUM U
TeM ke crocobom. Eciu 3T0 TeXHHYECKH HE yJaeTcs CAENaTh, TO yOOpKY
HEOOXO0ANMO MIPOBOAUTH 110 Mepe HEOOXOIUMOCTH C YIETOM CPOKOB CO3pe-
BaHMSA KyJIbTYPHI B KaXJIOM M3 H3y4aeMbIX BApUAHTOB OIIBITA.

Y60opKky ypokasi 3epHOBBIX, 3¢pHOO00OBBIX M KOPMOBEIX KYJIBTYp HEO00-
XO/IMMO TIPOBOJHUTH MajorabapuTHON TEXHHMKOM, TEXHWYECKHUX — MOAEI-
HOYHO Bpy4HYy10. MIHOT 12, NomyckaeTcst yoopka ypoxasi METOJIOM IPOOHOTO
cHona. [Ipu aToM ¢ KaxkJ0# ensHKU OepyT He MEeHee OJIHOIO CHOIIA C IUIo-
mazu 1 M2 Cpoku yBOPKH OMpeeNsioTCs CO3PEBAHUEM YPOXKas B KOHTPO-
Je.

Vuer yposxast (Y,", 1/ra) 11 36pHOBBIX KYJIBTYP IPOBOIAT 110 hopMye:

X_ax8-100
P= p.s

I 0. — Macca BCEro ypoiKasi ¢ ASJITHKH, BKIIOYas COJIOMY, KT}

4 — Macca 3epHa, 0OMOJIOYEHHOTO OT MPOOHBIX CHOIIOB, KT

b — mMacca mpoOHBIX CHOMOB 3epHOBOM KYJIBTYPBI Cpa3y Mociie YOOPKH, KT;

S — oAb AEISHKY, M*,

BennunHa ypoxas C TpHBEIEHHEM K CTaHAApTHON BIaKHOCTH
(Ypo, 1/Ta) pacCUMTHIBACTCS CIIEIYIOIINM 00pa3oM:

o _ Yy (100~ )

P 100 — w¢,

)

I7ie ®, — BIAXXHOCTh COOPaHHOTO yposkas, %o;

®¢; — CTAaHJIAPTHAS BIQKHOCTH JIJIS TAHHOHN KYJIbTYpHI, %.

CraHJgapTHble BEJIMYMHBI BIAXKHOCTH, CICAYIOIINE: MOCOJHEYHHUK,
ropuuIia, parc, JieH — 13 %; nmennna, saMeHb, POXKb, OBEC, TPeUnxa, KyKy-
py3a, cosi, TOpoX, KOpMOBEIe 000HI, acoss — 14 %.
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OKOHOMHYECKasi OLEHKA pPEe3yIbTAaTOB SKCICPUMEHTAIBHBIX ITaHHBIX,
MIOJyYCHHBIX B PE3yJIbTaTe MPOBECHHBIX OMBITOB WJIM MO JTAHHBIM XO3Sii-
CTBEHHOH AEATENBHOCTH OTIEIBHBIX CENbCKOXO03SHCTBEHHBIX NPEATPHATHI
MO3BOJISIET HAYYHO OOOCHOBATH SKOHOMHYECKYIO A(PPEKTHBHOCTH MEpO-
MPUATHI TI0 WCIONB30BAaHUIO M TIOBBIIICHUIO TEXHOJIOTHYECKUX IPHUEMOB
3aIIUTHBIX MEPOTPUATHIH.

B psine cnyyaeB S5KOHOMHUYECKHE PACUYCTHI BBHITIOTHSIFOTCS IO BCEM BapH-
aHTaM OIIBITA, XOTS CICIYET OIICHUBATH TC M3 HUX, KOTOPHIC MPEACTABIISIOT
HauOONBIINI UHTEpEC AJIsl NPOU3BOJICTBA, & NIPU HU3KUX YPOBHSX YpOdKaii-
HOCTHU CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYpP BOBCE HE PEKOMEHIYETCS Ompee-
JISITh SKOHOMUYECKYHO 3()(HEKTUBHOCTb.

IToka3arenu OLEHKH IO Pe3yJIbTaTaM OIbITA U XO3SICTBEHHOW JIeATellb-
HOCTH TIPEANIPHUATHS HEOOXOIMMO CBOAWTH B TAONHIIBI, TPAQUKH, CXEMBI,
PHUCYHKH, KOTOpPBIC COMPOBOXKTAIOTCS TEKCTOM. TEKCT JOJDKEH COIepXkKaTh
UX aHaJN3 C COOTBETCTBYIOIIMMH BBHIBOJAMHU U HE TOBTOPSTH BCE IPHBE-
JICHHBIC B HUX I(POBHIC TaHHEIC.

s Gostee MONHOTO OTpasKeHHS CYINTHOCTH YKOHOMHYECKOU 3¢ dekTus-
HOCTH TOTO WJIH IPYTOTO arpoTeXHHMYECKOTO MPHEMa, er0 pe3ysibTaTa Helb-
34 OrpaHUYMBATLCA OJHUM IOKA3aTCIEM (COHOCTaBJ’IeHHeM CYMMbI CTOUMO-
CTU TMPOAYKIMHU U CYMMBI 3anaT), HYXXHO HCIIOJIb30BATH COBOKYITHOCTH
SKOHOMUYECKHUX MOKa3aTeseil.

DKOHOMUYECKYI0 3((EKTUBHOCTh arpOTEXHHUECKUX MEPOIpUATHIl 60-
Jiee TIOJHO XapaKTepU3YIOT OCHOBHBIE TOKA3aTEH TMPOU3BOAUTEIHHOCTH
TpyAa, ce0ECTOMMOCTH BCEH MPOIYKINHU, CEOCCTOMMOCTH AOTOTHUTEIIEHON
MPOAYKIIUK, YKOHOMHH MPSAMBIX 3aTpaT (WIH CHIDKCHHUS Cce0eCTOMMOCTH
MPOAYKIUH), TOTIOJHUTEIHHOTO YUCTOTO JOXO0/Aa, pCHTA0eIbHOCTH (OKyTa-
€MOCTH) TPOM3BOJCTBCHHBIX 3aTpaT, OKYMAeMOCTH MaTePHAJbHBIX 3aTpaT
(TecTUIHUIOB) MPOIYKIMEH H PEHTA0EIBHOCTH.

B 3aBUCHMOCTH OT y4eTa CTOUMOCTH TOJXYYCHHOW MPOIYKIUU H 3aTpaT
MOKa3aTeIn HSKOHOMHUYECKOW A(PPEKTUBHOCTH arpoOMEpONPHUITHH MOTYT
OBITH MCYHCIICHBI TIO BCEMY YpPO’XKal0 M BCEM 3aTpaTraM KU I10 JOMOJHH-
TEIBHON MPOAYKIIMH U JOMOTHUTEIBHBIM 3aTpataM. s pacueTa 3THX IO-
Ka3zaTelel 1o BapHaHTaM ONBITAa HEOOXOAWMO UMETh CIICAYIOIIHNE YICTHBIC
B OMBITE WJIM XO3SHCTBEHHBIE NaHHBIC: (PAKTHYCCKUHA BBIXOJ OCHOBHOW U
o6o4Ho#t mpoxykuuu ¢ 1 ra u co Beeit miomanu nocesa B koutpose (I1y);
TOXeE MO JaHHBIM BapuaHToB ombiTa (I1,); DOTOJHUTENBHBIN BBHIXOA TPO-
nykrmd (I1,), KOTOPBI# onpeessieTes:

I, =10, -, wm IT, =11, —II .
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Croumocts ToBapHOU npoykiuu (Cy) HIIM TOIONHUTEIBHOH TOBAPHOI
npoaykuuu (C,) Ais xo3pacyeTHOH 3P HEKTUBHOCTH ONPEACIISTCS B OLCH-
K€ MO JeUCTBYIONMM 30HAJbHBIM 3aKyIOYHBIM [IEHAM C y4eTOM KadecTBa
MPOJIYKIMK MO COPTHOCTH, CTaHAAPTHOCTH, CPOKAM €€ BBIXOJA U IPYrHX
Ka4eCTBEHHBIX XapaKTEPUCTHK ITyTEM IMMEPEMHOXKEHUSI MPOAYKIUHU Ha IICHY

Cp=M, -I,mmm C =11 -11,.

[To6ouHast MpOAYKIHS ¥ MPOAYKIIHSI KOPMOBBIX KYJIbTYp (KpoMe ceHa)
MIEPECUYHUTHIBACTCSI B KOPMOBBIC SIMHUIIBI, KOTOPHIC 3aTEM OLICHUBAIOTCS IO
3aKyIOYHOH IIEHE Ha OBEC aHAJIOTHYHBIM 00pa3oM.

Bce 3arpater (3,) WK IOMOJNHUTEIbHBIC 3aTpaThl (3;) HA TMPOBOAUMOE
MEPONPHUATHE WU arpolpHeM ONPEACISIOTCS UCXO U3 TEXHOJIOTHYSCKIX
KapT ¥ HOPMATHUBHBIX PACUCTOB WJIM M3 MPUHATHIX CTAOMIBHBIX HOPMATH-
BOB IO CTAaTbsSM IPOM3BOJCTBEHHBIX 3aTPaT JJIS MCUUCICHHUS Ce0eCTOMMO-
CTH TPOXYKIIMH PACTEHHEBOACTBA (IPUEMBI PACUETOB ATHX 3aTPaT HMPUBO-
JIATCSL HIDKE B COOTBETCTBYIONIMX MOJpa3zieiax). Ha ocHoBe mepeuucieH-
HBIX HCXOIHBIX JAaHHBIX OIPEIENSIOTCS MOKa3aTelH SKOHOMHUYECKOH 3¢-
(DEeKTUBHOCTH PE3yIbTATOB OIIBITA MIIN XO3SHCTBEHHBIX JAHHBIX.

Yucteiit moxon (YU,) uiM JONONHUTEIbHBII YucThIi moxon (Y,,) ompe-
JIEJIIOTCS KaK Pa3HOCTh MEXKIY CTOMMOCTBIO MPOAYKIINH M 3aTpaTaMH Ha ee
MOJTyICHHE!

94,=C,-3,wm 9, =C 3.

VpoBeHs PEHTAOEBHOCTH TPOM3BOACTBA Tpoaykiiu (P,) WM momo-
HUTENBHON mponaykimu (P,) ompemensioT OTHOLICHHEM YHCTOrO 0X0.1a
(Y, xo Bcem 3arpatam (3;) (3,) WIH AOMOJHUTEIBHOTO YHCTOTO J0XOAa
(Y,.,) X IOTIOMHHUTETbHBIM 3aTpartam (3,) u yMHOKeHHeM Ha 100:

4,100 q,,-100

,=——— wm P =

B a

DTOT 1MOKa3aTeib MOXKET BBIPAXKATHCS TAKKE B BHJC OKYINaeMOCTH 3a-
TpaT (JOMOJHHUTENBHBIX 3aTPaT) CTOMMOCTBIO MPOAYKIMH (JIOTIONHUTEIH-
HoW mponykiuu). OH onpenenseTcs OTHOIICHHEM CTOMMOCTH MPOYKIIUU
WIN CTOMMOCTH JIOIOJIHUTENBHON TMPOAYKIMH K CyMME BCEX 3aTpar WIn
JIOTIOJTHUTEIIBHBIX 3aTParT, BBIPAXKAETCS B pyOJIsiX U 03HAYAET, CKOJILKO PyO-
JICH CTOMMOCTH MPOYKIUH IMOYUYCHO Ha KAXKIBIA pyOJib 3aTpart.
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B 3aBucHUMOCTH OT 0COOCHHOCTEH KYJIBTYPHI OOIIasi cymMMa 3aTpaT pac-
MpeesaeTCs HA OCHOBHYIO U TMOOOYHYIO (MJIHM CONPSDKEHHYIO) MPOIYKIIUIO
CIeIYIoNINM 00pa3oM:

M0 3epPHOBBIM KYJbTYpaM 00IIas cyMMa 3aTpar IO BO3JENBIBAHAIO H
yOOpKe pacrpeiessieTcss Ha 3€pHO U 3epHOOTXOJbL. [lociie BhIYMTAHHS U3
o0mielt cyMMBI HOPMaTHUBHBIX 3aTpaT 10 yOOpKe COJIOMBI X PACIPENesIOT
Ha 3€PHO U 3€pHOOTXOJBI MPOMOPIIMOHAIBFHO YACTHFHOMY BECY COICPKAHUS
B HUX HOJHOIICHHOTO 3epHa. CebecTonMOocTh | IT 3epHA CEMEHOBOIYCCKIX
MOCEBOB OMPENCISICTCS paclpe/ieiecHueM o0IIeil CyMMBI 3aTpar, OTHECCH-
HOW Ha MOJTHOIEHHOE 3€PHO, TI0 PETMPOIYKINAM MPOTOPIHOHATIBHO UX CTO-
HMMOCTH IO [IEHAM peai3aliy Ha MacCy 3¢pHa,;

10 TEXHHYECKUM KYJIbTypaM 00I11as CyMMa 3aTpat pacipeaesiaeTcs mo
BHAAM TIPOAYKIHU MPONOPIHOHATHHO WX CTOMMOCTH IO 3aKyHOYHBEIM Iie-
HaM;

Mo KapTo(esr, caXapHoil CBeKJe, KOPMOBBIM KOPHEIJI0AAaM, OBO-
mam u 6axyeBbIM. CeOecTOMMOCTD | 11 3TUX BHIOB NMPOAYKIUU OTIPEIeIIsi-
eTcsl IeJieHneM OOIIel CyMMBI 3aTpaT Mo MX BO3IEIBIBAaHUIO U yOOpke (ITo-
CJie UCKJIFOUCHHS U3 3aTPaT CTOMMOCTHU HCIIOJIb30BAaHHOM OOTBBI) HA Maccy
KITyOHel, KOpHEH U Tak Jajee;

MO0 CesAHbIM OJHOJETHHM W MHOTOJETHHM TPaBaM, HCIIOIb3yeMbIM
JUTSL TIOJTyYCHHSI C OJTHOM IUIOIIA/IH MIOCEBOB HECKOJIBKUX BHUIOB MPOIAYKIIHH.
[pu ncuncieHnu ceOECTOMMOCTH CyMMa 3aTpaT pachpeeseTcs Ha 00beK-
THl WCYHCIICHUS CEOSCTOMMOCTH IO CICTYIOUUM KO3 (HUIMEHTaM: OIHO-
neTHUe TpaBbl — ceHo — 1,0, cemena — 9,0, conoma — 0,1, 3enenas macca —
0,25; muoroneTHue Tpaskl — ceHo — 1,0, cemena — 75,0, conoma — 0,1, 3emne-
Has macca — 0,3;

MO0 YJYYIIEHHBIM M €CTECTBEHHBIM CE€HOKOCAM H KYJIbTYPHBIM
nacronmam. IIpu nomydeHnn U3 3TUX yroauii HECKOJIBKUX BHJOB MPOIYK-
UM 00Imasl cyMMa 3aTpar paclpelesieTcsl MPOMOPIHOHAIEHO cO0pY Tpo-
IyKIHH ¢ 1 ra, HCYUCIEHHOMY B KOPMOBBIX SAMHUIIAX;

10 MPOAYKIIMUA MHOTOJIETHUX HacaxneHuii. Cebecronmocts 1 11 mio-
JIOB U ATOJ] OTIPEACISICTCS IEIeHUEeM OOIIeH CyMMEBI 3aTpart (IOCe UCKITIO-
YeHHUsT CTOMMOCTH YEPCHKOB, YCOB, OTBOJKOB, OTIPHICKOB, UYOYKOB IIO
[IEHEe WX peaju3aliii) Ha Maccy mpoAyKnuu. [Tpu BeIpamuBaHuU MOCaa04-
HOTO MaTepHaia cCyMMa 3aTpar M0 KaXIOMY YYacTKy paclpenelsieTcs Mo
KOJIMYECTBY BBIKOTIAHHOW TMPOAYKIUHU JJS pealn3alliii M OCTaBICHHOH B
IpyHTe Ha AopamiuBanue. Mlcxons U3 CyMMBl 3aTpaT, OTHECEHHOM Ha BBIKO-
MaHHYI0 TPOIYKIHIO, onpenensercs cebecronmocts 1000 mT. mocamodHo-
rO MaTepuaia.
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4.1. DxoHOMHYecKasi OLIEHKA Pe3yJIbTaTOB MCCJIeI0BAHMIA,
BBINOJHEHHBIX HA IKCIHEePHMEHTAJILHBIX y4aCTKAX
U B IPOM3BO/ACTBEHHBIX YCIOBHAX

[Ipu mpoBencHUU SKOHOMHYECKOW OICHKH PE3YJIbTAaTOB OIBITOB, BEI-
MOJTHCHHBIX Ma JKCIICPUMEHTANBHBIX Y4YacTKaX U B IPOU3BOJCTBCHHBIX
YCIIOBHSIX, CyMMa BCEX 3aTpart 110 BO3ACIBIBAHUIO KYIBTYPHI U YOOpKE ypo-
JKast OMPEICIIICTCS HA OCHOBAHWN TEXHOJIOTHYCCKUX KapT MPEANIPUATHH 110
YCTaHOBJICHHBIM HOPMAaTUBaM.

TexHonornueckas KapTa CIIYyXUT JOKYMECHTOM OIICHKH HC€ TOJIbBKO 3Ha-
HUH OCO6eHHOCTI/I TEXHOJIOTUN BbIpalllUBAHUA KYJIBTYPbI, OUYCPEAHOCTHU
BBIIIOJIHCHUA pa60'—II/IX Mpo1EeCcCcoB, UX 06'I>eMOB, KaJICHAApHBIX U arpoTex-
HUYECKHX CPOKOB, COCTaBa M MOTPEOHOCTH arperaTtoB, KOJIMUECTBA padoT-
HHUKOB, HO U TPABUJIBHOCTH OTPAKEHUS OCHOBHBIX BHIOB MPSIMBIX MPOU3-
BOJICTBEHHBIX 3aTpPAT, & TAKXKE 3aTPaT )KUBOTO TPY/a.

Wcxo/st U3 aHHBIX TEXHOJIOTHYECKUX KAPT M HOPMATHUBHBIX PACUETOB
MPOM3BOIATCS PACYETHl BCEH CYMMBbI MPOM3BOJACTBEHHBIX 3aTpaT Ha 1 ra
noceBa (MOCaKH) MO MEPEYHIO CTATeH, MPUHATHIX MPH HCUUCICHUU cebe-
CTOMMOCTH MTPOYKIIUH PACTCHUEBO/ICTBA.

[Ipu o1lcHKE BApUAHTOB OMBITA MO0 SKOHOMUYCCKUM MOKA3aTEIsIM, 4acTO
ypOH(aﬁHOCTb KYJbTYPhBI U €€ le/l6aBKl/I B OTACJIbHBIX BapHUaHTaXx sABJIAIOTCA
HAUOOJIBIIMMH, & TOKA3aTeId SKOHOMHUYCCKON 3(PPEKTUBHOCTH MO ITUM
BapHaHTaM B CBS3W C PA3JUYHOW BEIMYMHOMN OTIOJHUTEIBHBIX 3aTpaTr He-
BEJIMKH. B Takux ciaydasx Jy4IIMMHU MPUHATO CYUTATh BAPUAHTHI, HAXOJIs-
IIMecs B Mpesieiax MokKa3aresci OT MaKCUMAaIbHON ypoxkaitHOCTH (pubaB-
K{) KyJAbTypbl JI0 HAHMBBICHIETO YPOBHS PEHTA0EIbHOCTH MPOW3BOJCTBA
(okymaemocTH 3aTpar).

Ha ocHoBaHMU pe3yJbTaTOB HAYYHBIX HCCIECJOBAHHN W PACUETOB MPO-
M3BOJICTBEHHBIX 3aTPAT MOXKHO OIPEICIHTh OCHOBHBIC MOKA3aTEeIH YKOHO-
MHUYECKOH 3PPEKTUBHOCTH 110 KaXKIOMY BapuaHTy ombiTa (Tadm. 4.1).

Ta6nuna 4.1. CpaBHUTeIbHAs JKOHOMHYeCKAs 3P PeKTHBHOCTh MPUMEHEeHHUs MeCTH-
IU/I0B NIPU BO3/1eJIbIBAHNH CEJIbCKOX035iCTBEHHBIX KYJILTYP (A4UMeHb)

Bapuasrt onbiTa (HeCTHINT)

1 2 3 4

TToka3zatenu

YpoxaitHocTb ¢ 1 ra, I

(B T.4. ocIe TOPabOTKH, 1y/Ta)

CroumocTs npoaykimu ¢ 1 ra, py6.
Ipon3BoacTBeHHBIE 3aTpaThl Ha | ra, ThIC. pyo.
(B T. 4. OTHECEHO Ha 3€pHO, ThIC. Py0.)
CebecTonmocTb | 11 3epHa, ThIC. py0.

UYucTslii goxox Ha | ra, ThIC. pyo.
PenTalbesbHOCTh MPOM3BOACTBA, %
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4.2. dxoHomuyeckas 3PPpeKTUBHOCTH MPUMEHEHHs CPEACTB
3al[MThI pacTeHui

Ha npakTuke 3KOHOMHYIECKYIO 3 (EKTHBHOCTD 09€Hb MHOTHX arpOIpH-
€MOB U MEPOINPUATUI ONPEAEIISAIOT IYTEM CPABHEHUSI CTOUMOCTH JIOIOJIHU-
TENBHON MPONYKIHH (TIPEACTHHBIA TOX0/) C TOTOJIHUTEIFHBIMH 3aTpaTaMH
(npenenbHBIE M3AEPIKKH), YUUTHIBAsl TOJBKO IPsAMBIE NPOU3BOACTBEHHBIE
3aTpaThl 0e3 pa3IMYHBIX HaKJIaJHbIX pacxogoB (M ¢ HUMH). [loaTomy Bme-
CTO NOKazaTeJeld «YUCTBIH TO0XOI» M «YPOBEHb PEHTAOCIBHOCTHY IIpUMeE-
HAIOTCSA IIOKA3aTEJIM «YCJIOBHBIM YMCTBIM JOXOI» U «YCIIOBHBIA YPOBEHb
penrabensHOCTHY. Cpenn 3TOW TpyNIbl MEPOIPHUITHI Ba)KHOE MECTO 3a-
HUMaeT XMMHU3alus CeJIbCKOTO XO03s5ICTBA, B TOM YHCIIe IPUMEHEHHE XUMH-
YECKHUX CPEICTB 3aIllUTHI PACTCHUH OT BpeIuTesel, O0JIe3HeH, COpHOU pac-
TUTCNFHOCTH, a TaKXXEe MHHEPAJIbHBIX W OPTaHUYECKHAX YIOOpEHWH Mo
KYJNbTYpHl U B CUCTeMe ceBOOOOpOTOB. [Ipu MX BHECEHWH B TCUCHHE pPsna
JeT HaONIoJaeTcs IOCIeACHCTBHE, HPOSBILIIONICECS B HEKOTOPOM POCTE
YPOXailHOCTH KyJbTYpP, HO OHO CYILECTBEHHO YCTYMaeT MPSIMOMY UX Jei-
CTBUIO.

OCHOBHBIMHU IOKA3aTEISIMH, XapaKTepU3YIOIUMH 3KOHOMHUYECKYIO (-
(EeKTHBHOCTD pe3yJsIbTaTa OIbITa WK ITPOBOAUMBIX MEPOIPHSTHIHA, SBIISIOT-
csi: BBIXOJI IPOAYKIUH C 1 ra B KOHTPOJIE U B OIBITE, JOTIOIHUTEIBHBIN BbI-
X0l Tponykiuu (mpubaBka), CTOMMOCTb JOMOJHUTEIHLHON MPOTYKITUH,
YCIIOBHBII YHCTHIH TOX0J], YCIOBHBIN YPOBEHb PEHTA0CIBHOCTH HIIH OKyIIa-
€MOCTH JOTOJHUTENIbHBIX 3aTpatr. i pacueTa 3TUX MOKa3aTeled MoJb3y-
I0TCAd  CIEAYIOUIMMH YYETHBIMU JIaHHBIMM OINBITOB U  CIPABOYHO-
HOpPMATHBHBIMU MaTepHaiaMu (MPercKypaHTaMH).

[IpunsaTO BKIIIOYATH HAKIATHBIX pacxoloB 20 % OT CyMMBI JOIOJIHU-
TENbHBIX 3aTpart.

CTOMMOCTb AONONHUTENbHONH npoxykuuu (Cp) onpenenseTcss yMHOXKe-
HUeM (U3HYEeCKOH BenuuuHsl (L, T) AOMOIHUTENbHOH nponykuuu (IIy) Ha
3akynounyio meny (L1,):

Cﬂ: Hﬂ . L[;

IIpoBeaeHHBIC pacdeThl, TAKUM 00pa3oM, M0 KaKIOMY BapHAHTY OIBITA
3alMCBIBAIOTCS B BHUAe Ta0I. 4.2.
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Tabnuua 4.2. CTouMoCTb J0NIOJHUTEIbHONH MPOAYKIMHI

Hopwma pac- Cpennsist ypo- Ipubaska ypo- Cronmocts Jo-
Bapuanr M N HOJTHUTEIBHON
OnbITa X0yia nperna- KAWHOCTB, KalHOCTH, N —
pata, a(kr)/ra u(t)/ra u(t)/ra py6/ra
1
2
4
4
5

INIpumeuanue: 1 — kouTpoIb (63 00padOTKH); 2—5 — H3ydaeMble IECTHIIUIBL.

JloTIOTHUTE IBHBIE 3aTPaThl HA IPUMCHEHHE CPEICTB 3aIMUTHI PACTCHUIN
OTIPEACIISIFOTCS:

— CTOMMOCTD TIECTHUIUIOB [0 BUJaM, ACCOPTUMEHTY M IIeHaM Ha HHX;

— CTOMMOCTb JIOCTaBKH IIECTULIAJIOB B XO3SHCTBO;

— 3aTpaThl HA MOJrOTOBKY paboueil UuJAKOCTH;

— 3aTpaThl HA MOTPY3KYy MECTHUIUAOB M0 HOPME BHECCHHUS M PACIIEHKAM
3alT;

— 3arpaThl Ha TPAHCIOPTHUPOBKY MECTHUIMIOB MO HOPME BHECEHHS H
pacieHKam;

— 3arpaThl Ha YOOPKY, NOPa0OTKY M pea3aiuio MpuOaBKu ypoKast mo
MEePCIEKTHBHBIM paclieHKaM Ha | 1] TPOIyKIUH.

[TpoBeneHHbIE pacyeThl MO KAXKIOMY BApUAHTY OIIBITA 3aMUCHIBAIOTCS B
Buze tadi. 4.3.

Tabnuua 4.3. PacueTr 10N0JHUTEILHBIX 3aTPAT HA NPUMEHEHHE CPEICTB 3N ThI
pacTeHHii ¥ 10PaBOTKY JOMOJIHUTEIHLHOIO YPOKas

JlonoHUTEbHBIC 3aTpaThl, pyd/ra Beero z0-
TIOJTHUTEITb-
CronmocTth HBIX 3aTpar
Bapuasr Ha TPAHCIOPTHPOB- | Ha YOOPKY, TpaHC- ( P
Tnperapara. BKJTIOYast
OTbITa P 65) > | xy pabouero cocra- | HOPTHPOBKY U 10- | HTOrO 20 %
ra (]
Py Ba U 00paboOTKy paboTKy JOIOJHHU-
HaKJIa/IHbIX),
rmocesa TENBHOTO YpOXKast
py6/ra
1
2
3
4
5

IIpumeuanue: 1 — koHTpob (63 00padOTKM); 2—5 — H3ydyaeMble ECTHLIUIBL.
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Ha ocHOBaHMM TPOW3BEICHHBIX PACYETOB CTOMMOCTH JIOTIOJIHUTENbHON
npoxykiun (Tadin. 4.2), TONMOJHUTENBHBIX 3aTpaT Ha MPUMEHEHHE CPEACTB
3aIUTEl PACTCHHM W JOPabOTKY MOTMOJHUTEIBHOTO ypoxas (tabm. 4.3)
OTIPEETISIFOTCSl OCHOBHBIE TT0KA3aTeNI SKOHOMUYECKOH 3((HEKTHUBHOCTH 110
Ka)XIOMY BapHaHTy OMBITA U CBOIATCA B TaOI. 4.4.

ITpu oreHKe Pe3yNbTATOB OMBITOB 0 TEXHHYECKUM KYJIBTYpaM HaPSILY
¢ peHTaleNbHOCTBIO (OKYIIaeMOCTBIO) 3aTpaT NPEUMYIIECTBO OTIACTCS I10-
KazaTeJsIM YPOBHIO OOIIEH ypo>KailHOCTH W ypOBHIO OOLIeH ee NMpHOaBKH.
IIo oBOLIHBIM U KOPMOBBIM KYJIbTYypaM B TAKUX CIy4yasX OCHOBHBIM IIOKa-
3aTelieM CIIelyeT CYMTATh YPOBEHb OKYIAeMOCTH CPEJCTB XUMH3AIHH.

Ta6nuna 4.4. JxoHoMuyeckas 3(pPpeKTHBHOCTH NPHMEHEHHSI CPEACTB 3aIUThI
pacTeHMii 10 BADHAHTAM ONBITA

CTOMMOCTh CebecTonMOoCTh . PenTabensHOCTh
Bcero no- VCIoBHBINH o
JIOTIOJTHU- 1 1 gononHu- . |mpousBoactea % nnm
Bapuanr . TTOJTHUTEIb- . YHCTHIN
TEJILHOMI TeBbHOI Ipo- OKYIaeMOCTb JIOTOJ-
OfBITa 1) OYKIMH HBIX 3aTpar, IIYKIIUH, THIC AoXOL, HUTENBHBIX 3aTPAaT.
p y6 ’ ThIC. PYO. K 6’ " | ThIC. pYO. 6 Tpar,
pyo. pyo. pyo.
1
2
3
4
5

IIpumeuanue: 1 — koHTpob (63 00padOTKM); 2—5 — H3ydyaeMble ECTHLIUIBL.

Ha ocHoBanum MOJYUYCHHBIX 3KCIICPUMEHTAJIbHBIX JAaHHBIX: CTOUMOCTDb
ﬂOHOHHHTeHLHOﬁ MNpOAYKIIUH, BCETO AONOJIHUTCIIBHBIX 3aTpart, cebecTou-
MOCTb 1 10 ,HOHOHHI/ITCHLHOﬁ MPOAYKIIUU; yCHOBHLIﬁ YHMCTHIN J0X0J MOXHO
paccuuTaThb peHTaGeJ’ILHOCTL NMPUMCHCHUSA CPCACTB 3alllUThI paCTeHHﬁ.

Amnanuz JJAHHBIX pacucTOB, BBIMIOJHCHHBIX I10 yKa3aHHOﬁ Ta6J'H/IIIe, mo3-
BOJILACT CACTIATh BBIBOJ 00 YKOHOMMYECKOM B(IJ(IJCKTI/IBHOCTI/I MPUMCHACMBIX
CpE€ACTB 3aIUThI paCTeHI/Iﬁ IpU BO3ACIIBIBAHNN CEIIbCKOXO03SIHCTBEHHBIX

KYJBTYD.
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4.3. OxynaemMocTh CPeCTB 3alUTHI PACTEHHii BeTUYUHOI
COXPAHEHHOI0 YPO:Kasi OT BPeIHbIX OPraHN3MOB

PYII «MucTuTyT 3ammthl pacternit» (mpodeccop JI. B. CopounHckuit)
MPEATOXKMI METOJ SKOHOMHYECKOTO OOOCHOBAaHMS NPHMEHEHUS CPEACTB
3aIIUTHl PACTEHUH, CYIIHOCTh KOTOPOTO 3aKIIOYAETCS B ONPEIEICHUH Be-
JIMYUHBI COXPaHAEMOro OT IOTEeph ypoxkas, MPH KOTOPOH 3aTpaThl Ha 3a-
LIMTHBIE MEpONpHATHS OyInyT okymaTbes. [Ipu aTOM IpeacTaBisieTcst BO3-
MOYXHOCTB OIIpEJIENICHNs] BEIMYMHBI COXPAHEHHOI'O YpOKas, IPH KOTOPOU
3aTpaThl Ha 3alUTy pacTeHHil OyAyT OKymaThCs C 3aJlaHHON HOPMOM peH-
Ta0eJIbHOCTH.

JlaHHBI MeTOZ ompenenseT 11e1eco00pa3HOCTh, aCCOPTHMEHT, 00beM
3aKyNOK W NPUMEHEHUs NMECTUIMIOB HA CTaJWM IUIAHUPOBAHMSA 3aKyIHOd-
HBIX MEPOINPHATHH C yIETOM MPOTHO3UPYEMOH MPOIYKTHBHOCTH CEIBCKO-
XO3SHCTBEHHBIX KYJIBTYD.

OCHOBHBIMHU TOKAa3aTEJSIMU, KOTOPBIE HCHONB3YIOTCS IPH PacdeTax, sB-
JSIFOTCS CIEAYIONINE: 3aTpaThl Ha NMPOBEJICHUE OTICIBbHBIX 3alIUTHBIX Me-
porpuaThii (IpOTpaBIMBaHUE CeMsIH, OOopbOa ¢ OONE3HAMH W T.1.) WIH
B LIEJIOM CUCTEM 3allUThl TOM MM MHOHU CEIbCKOXO3MCTBEHHOMN KYJbTYpPBI
OT KOMITIEKCA BPEJHBIX OPTaHM3MOB; 3aKyIIOYHBIE IICHBI Ha CEbCKOXO35i-
CTBEHHYIO NPOIYKIIHUIO.

Pacyer BeIMUMHBI COXPAHEHHOIO YpoxKas (Ycoxp), KOTOPOH OKyNarOTCs
3aTpaThl Ha 3alIUTY pacTeHHH (1/Ta), MOXKHO TIPOBOJUTS 110 (hopmyre:

y _ 3-(100+P)
coxp — -100

rjae 3 — 3aTpaThl Ha 3alIUTy pacTeHui, pyd/ra (B CTaThiO 3aTpaT BKIIOYCHA
CTOMMOCTh TIPENapaToB ¢ TOPTOBOM HAILIEHKOW M pacxojbl Ha UX
BHECEHUE);

LI — 3akymo4Has 1ieHa Ha MPOAYKIIHIO, PyO/1I;

P — 3amannas HOpMa peHTabenpHOCTH, %.

OreHKa YKOHOMHYECKOH 3()()EKTUBHOCTH MPOBOJMMBIX MEPOIPHUSTHI
MpeyCMaTPUBACT COTIOCTABIICHHUE MOYUYCHHOTO 3P ¢deKTa B BUAC CTOMMO-
CTH COXPaHCHHOW YacTH ypodKas U 3aTpar Ha MPOBEICHHE 3TUX MEPOTPHsI-
TUH.

Ha ocHoBanuu MPOU3BEACHHBIX PaCUCTOB CTOUMOCTH COXpaHEHHOﬁ ya-
CTH ypO’Kasi, COBOKYITHOCTH 3aTpaT Ha 3allUTy PacTEeHHi (I[CHBI M PaCICHKU
Ha TperapaThl ¥ BRIPAIIUBACMYIO NMPOAYKIHIO, HOPMATHBHBEIC 3aTpaThl Ha
yOOpKy, TopabOTKy W TPAaHCIIOPTUPOBKY COXPAaHCHHOH YacTH ypokas), KO-
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TOpBIe CBOAATCS B TaOm. 4.5, ompernensercs OKynaeMOCTh HECTUIUIOB Be-
JUYUHON COXPAHEHHOTO ypoXKasi OT BpenuTeneil, 60ie3Hell M COPHIKOB.

Tabnuna 4.5. OkynaeMocTh NeCTHIH/IOB BeJINYHHON COXPAHEHHOTO ypoiKasi
OT BPe/IHbIX OPraHU3MOB

= \ RS
£ = = 3
g R = £
QO = =}
= = | &8 5
g 5 o = g2
< = g 2 = g2
2 m 5% 5 = E S
= - = = =
= g2z g ERRey S Es
TlecTnnuast o '" = o s 9 o SRS
o = A8 51 =g 52
S E S = NSE A s
a S & 8 T o &
S 2 z = S 3
T = 3 E B 2 o
o < = Q
= 2 i) < O
O = 5 = o
o S > >
= mo [~
@] N2 o=
1 2 3 4 5 6

IIpu ompeneneHun MENeCOOOPA3HOCTH MPOBEICHUS 3aIMTHBIX MEpPO-
MPUATHI BaXKHO 3HATH, KAKOE KOIMYECTBO MPOAYKIIMH HEOOXOIMMO coXpa-
HUTH, YTOOBI OKYIWJINCH BJIOXXCHHBIE CPEICTBA Ha 3aIlUTy PaCTECHHH.
U xoTs ncmonk3oBaHue 0oJiee JOPOTOTo Mpernapara MpearnoaaracT COOTBET-
CTBYIOIIYIO0 OHOJOTHYECKYIO 3(h(HEeKTUBHOCTH €ro U 0oJiee ITMPOKHIHA CIIEKTP
JIEHCTBUS, MPOU3BOJIUTEND CEJILCKOXO3SMCTBEHHON MPOAYKLMH HUMEET BO3-
MOYKHOCTH BBIOOpa HEOOXOIMMOTO TECTHIHAA B 3aBUCHMOCTH OT (DHHAHCO-
BOT'O COCTOSIHUS, TNITAHUPYEMOM YPOIKaHOCTH U (QPUTOCAHUTAPHOM CUTYAITUH.
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HNPUJIOKEHHUA

IIpunoxenue A

3Hauyenus kputepus t Ha 5, 1 u 0,1%-HOM YpOBHe 3HAYMMOCTH

Yucno crenenei

YpoBeHb 3HAYMMOCTH

CBOOO/IBI 0,05 0,01 0,001
1 12,71 63,66 -
2 4,30 9,93 31,60
3 3,18 5,84 12,94
4 2,78 4,60 8,61
5 2,57 4,03 6,86
6 2,45 3,71 5,96
7 2,37 3,50 541
8 2,31 3,36 5,04
9 2,26 3,25 4,78
10 2,23 3,17 4,59
11 2,20 3,11 4,44
12 2,18 3,06 4,32
13 2,16 3,01 4,22
14 2,15 2,98 4,14
15 2,13 2,95 4,07
16 2,12 2,92 4,02
17 2,11 2,90 3,97
18 2,10 2,88 3,92
19 2,09 2,86 3,88
20 2,09 2,85 3,85
21 2,08 2,83 3,82
22 2,07 2,82 3,79
23 2,07 2,81 3,77
24 2,06 2,80 3,75
25 2,06 2,79 3,73
26 2,06 2,78 3,71
27 2,05 2,77 3,69
28 2,05 2,76 3,67
29 2,05 2,76 3,66
30 2,04 2,75 3,65
50 2,01 2,68 3,50
100 1,98 2,63 3,39
) 1,96 2,58 3,29
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IIpunoxenue b

3navenus kputepus F Ha 5%-HoM ypoBHe 3HAYNMOCTH (BeposiTHOCTH 95 %)

6vT

Crenenp fBO60ﬂH s Crenenb cBOOOABI s GONMbIIEH AUCTIEPCHH (THCIUTENS)
MEHBIIICH IUCTICPCHH
(3namenatens) 1 2 3 4 5 6 7 8 9 10 12 24 50 100
1 161 200 216 225 230 234 237 239 241 242 244 249 252 253
2 18,51 | 19,00 | 19,16 | 19,25 | 19,30 | 19,33 | 19,36 | 19,37 | 19,38 | 19,39 | 1941 | 1945 | 19,47 | 19,49
3 10,13 9,55 9,28 9,12 9,01 8,94 8,88 8,84 8,81 8,78 8,74 8,64 8,58 8,56
4 7,71 6,94 6,59 6,39 6,25 6,16 6,09 6,04 6,00 5,96 591 577 570 5,66
5 6,61 5,79 541 5,19 5,05 4,95 4,88 4,82 4,78 4,74 4,68 4,53 4,44 4,40
6 5,99 514 4,76 4,53 4,39 4,27 4,21 4,15 4,10 4,06 4,00 3,84 3,75 371
7 5,59 4,74 4,35 4,12 3,97 3,87 3,79 3,73 3,68 3,63 3,57 3,41 3,32 3,28
8 532 4,46 4,07 3,84 3,69 3,58 3,50 3,44 3,39 3,34 3,28 3,12 3,03 2,98
9 512 4,26 3,86 3,63 3,48 3,37 3,29 3,23 3,18 3,13 3,07 2,90 2,80 2,76
10 4,96 4,10 3,71 3,48 3,33 3,22 3,14 3,07 3,02 2,97 2,91 2,74 2,64 2,59
11 4,84 3,98 3,59 3,36 3,20 3,09 3,01 2,95 2,90 2,86 2,79 2,61 2,50 2,45
12 4,75 3,88 4,49 3,26 311 3,00 2,92 2,85 2,80 2,76 2,69 2,50 2,40 2,35
13 4,64 3,80 341 3,18 3,02 2,92 2,84 2,77 2,72 2,67 2,60 2,42 2,32 2,26
14 4,60 3,74 3,34 311 2,95 2,85 2,77 2,70 2,65 2,60 2,53 2,35 2,24 2,19
15 4,54 3,60 3,29 3,06 2,90 2,79 2,70 2,64 2,59 2,55 2,48 2,29 2,18 2,12
16 4,49 3,63 3,24 3,01 2,85 2,74 2,66 2,59 2,54 2,49 2,42 2,24 2,13 2,07
17 4,45 3,59 3,20 2,96 2,81 2,70 2,62 2,55 2,50 2,45 2,38 2,19 2,08 2,02
18 4,41 3,55 3,16 2,93 2,77 2,66 2,58 2,51 2,46 2,41 2,34 2,15 2,04 1,98
19 4,38 3,52 3,13 2,90 2,74 2,63 2,55 2,48 2,43 2,38 2,31 2,11 2,00 1,94
20 4,35 3,49 3,10 2,87 2,71 2,60 2,52 2,45 2,40 2,35 2,28 2,08 1,96 1,90
21 4,32 3,47 3,07 2,84 2,68 2,57 2,49 2,42 2,37 2,32 2,25 2,05 1,93 1,87
22 4,30 3,44 3,05 2,82 2,66 2,55 2,47 2,40 2,35 2,30 2,23 2,03 191 1,84
23 4,28 3,42 3,03 2,80 2,64 2,53 2,45 2,38 2,32 2,28 2,20 2,00 1,88 1,82
24 4,26 3,40 3,01 2,78 2,62 2,51 2,43 2,36 2,30 2,26 2,18 1,98 1,86 1,80
25 4,24 3,38 2,99 2,76 2,60 2,49 2,41 2,34 2,25 2,24 2,16 1,96 184 1,77
26 4,22 3,37 2,98 2,74 2,59 2,47 2,39 2,32 2,27 2,22 2,15 1,95 1,82 1,76
28 4,20 3,34 2,95 2,71 2,56 2,44 2,36 2,29 2,24 2,19 2,12 191 1,78 1,72
30 4,17 3,32 2,92 2,69 2,53 2,42 2,34 2,27 2,21 2,12 2,09 1,89 1,76 1,69
40 4,08 3,23 2,84 2,61 2,45 2,34 2,25 2,18 2,12 2,07 2,00 179 1,66 1,59
50 4,03 3,18 2,79 2,55 2,40 2,29 2,20 2,13 2,07 2,02 1,95 1,74 1,60 1,52
100 3,94 3,09 2,70 2,46 2,30 2,19 2,10 2,03 1,97 1,92 1,85 1,63 1,48 1,39




0ST

3uauvenus kpurepusi F Ha 1 %-Hom ypoBHe 3HaunMocTH (BepositHOCTh 99 %0)

IIpunoxenue B

Crenenu
CBOBOMIBI TS Crenenu cBOOOABI 151 GONbIIeH JUCTIEPCHH (YMCITUTENIS)
MEHbIIeH
Aucrepcuu 1 2 3 4 5 6 7 8 9 10 12 24 50 100
(3HaMeHaTeIs)

1 4052 4999 5403 5625 5764 5889 5928 5981 6022 6056 6106 6234 6302 6334

2 98,49 99,01 99,17 99,25 99,30 99,33 99,34 99,36 99,38 99,40 99,42 99,46 99,48 99,49

3 34,12 30,81 29,45 28,71 28,24 2791 27,67 27,49 27,34 27,23 27,05 26,60 26,35 25,23

4 21,20 18,00 16,69 15,98 15,52 15,21 14,98 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 10,92 9,78 9,15 8,75 8,47 8,26 8,10 7,98 7,87 7,72 7,31 7,09 6,99

7 12,25 9,55 8,45 7,85 7,45 7,19 7,00 6,84 6,71 6,62 6,47 6,07 5,85 5,75

8 11,26 8,65 7,59 7,01 6,63 6,37 6,19 6,03 5,91 5,82 5,67 5,25 5,06 4,96

9 10,56 8,02 6,99 6,42 6,06 5,80 5,62 5,47 5,35 5,26 511 4,73 4,51 4,41
10 10,04 7,56 6,55 5,99 5,64 5,39 521 5,06 4,96 4,83 4,71 4,33 4,12 4,01
11 9,85 7,20 6,22 5,67 5,32 5,07 4,88 4,74 4,63 4,54 4,40 4,02 3,80 3,70
12 9,33 6,93 5,95 5,41 5,06 4,82 4,65 4,50 4,39 4,30 4,16 3,75 3,56 3,46
13 9,07 6,70 5,74 5,20 4,86 4,62 4,44 4,30 4,19 4,10 3,96 3,59 3,37 3,27
14 8,86 6,51 5,56 5,03 4,69 4,46 4,28 4,14 4,03 3,94 3,80 343 321 3,11
15 8,68 6,36 5,42 4,89 4,56 4,32 4,14 4,00 3,89 3,80 3,67 3,29 3,07 2,97
16 8,53 6,23 5,29 4,77 4,44 4,20 3,89 3,78 3,69 3,61 3,45 3,18 2,96 2,86
17 8,40 6,11 5,18 4,67 4,34 4,10 3,93 3,79 3,68 3,59 3,45 3,08 2,86 2,76
18 8,28 6,01 5,09 5,58 4,25 4,01 3,85 3,71 3,60 3,51 3,37 3,00 2,78 2,68
19 8,18 5,93 5,01 4,50 4,17 3,94 3,77 3,63 3,52 2,43 3,30 2,92 2,70 2,63
20 8,10 5,85 4,94 4,43 4,10 3,87 3,71 3,56 3,45 3,37 3,23 2,86 2,63 2,53
21 8,02 5,78 4,87 4,37 4,04 3,81 3,66 3,51 3,40 3,31 3,17 2,80 2,58 2,47
22 7,94 5,72 4,82 4,31 3,99 3,76 3,59 3,45 3,35 3,26 3,12 2,75 2,53 2,42
23 7,88 5,66 4,76 4,26 3,94 3,71 3,54 341 3,30 3,21 3,07 2,70 2,48 2,37
24 7,82 5,61 4,72 4,22 3,90 3,67 3,50 3,36 3,25 3,17 3,03 2,66 2,44 2,33
25 7,77 5,57 4,68 4,18 3,86 3,63 3,46 3,32 3,21 3,13 2,99 2,62 2,40 2,29
26 7,72 5,53 4,64 4,14 3,82 3,59 3,42 3,29 3,17 3,09 2,96 2,58 2,36 2,25
28 7,64 5,45 4,57 4,07 3,76 3,53 3,36 3,23 3,11 3,03 2,90 2,52 2,30 2,18
30 7,56 5,39 4,51 4,02 3,70 3,47 3,30 3,17 3,06 2,98 2,84 2,47 2,24 2,13
40 7,31 5,18 431 3,83 3,51 3,29 3,12 2,99 2,88 2,80 2,66 2,29 2,05 1,94
50 7,17 5,06 4,20 3,72 341 3,18 3,02 2,88 2,78 2,70 2,56 2,18 1,94 1,81
100 6,90 4,82 3,98 3,51 3,20 2,99 2,82 2,69 2,59 2,51 2,36 1,98 1,73 1,59




IIpunoxenune I'

3uavenne KpuTEpHs 3

qHCHOV VYpoBeHb 3HAYNMOCTH
crerneneit

CBOGOIBI 0,99 0,95 0,75 0,50 0,25 0,10 0,05 0,01

1 0,10 0,45 1,32 2,71 3,84 6,63

2 0,02 0,10 0,58 1,39 2,77 4,61 5,99 9,21
3 0,11 0,35 1,21 2,37 4,11 6,25 7,81 11,34
4 0,30 0,71 1,92 3,36 5,39 7,78 9,49 13,28
5 0,55 1,15 2,67 4,35 6,63 9,24 11,07 | 15,09
6 0,87 1,64 3,45 5,35 7,84 10,64 12,59 16,81
7 1,24 2,17 4,25 6,35 9,04 12,02 | 14,07 | 1848
8 1,65 2,73 5,07 7,34 10,22 | 13,36 | 1551 | 20,09
9 2,09 3,33 5,90 8,34 11,39 14,68 16,92 21,67
10 2,56 3,94 6,74 9,34 1255 | 1599 | 1831 | 23721
11 3,05 4,57 7,58 10,34 13,70 17,28 19,68 24,72
12 3,57 5,23 8,44 1134 | 14,85 | 1855 | 21,03 | 26,22
13 411 5,89 9,30 12,34 15,98 19,81 22,36 27,69
14 4,66 6,57 10,17 13,34 17,12 21,06 23,68 29,14
15 5,23 7,26 11,04 | 1434 | 1825 | 22,31 | 2500 | 30,58
16 5,81 7,96 11,91 15,34 19,37 23,54 26,30 32,00
17 6,41 8,67 12,79 | 16,34 | 2049 | 24,77 | 2759 | 3341
18 7,01 9,39 13,68 17,34 21,60 25,99 28,87 34,81
19 7,63 10,12 | 14,556 | 1834 | 22,72 | 27,20 | 30,14 | 36,19
20 8,26 10,85 | 1545 | 19,34 | 2383 | 2841 | 3141 | 3757
21 8,90 11,59 16,34 20,34 24,93 29,62 32,67 38,93
22 9,54 12,34 | 17,24 | 21,34 | 26,04 | 30,81 | 3392 | 40,29
23 10,20 13,09 18,14 22,34 27,14 32,01 35,17 41,64
24 10,86 | 13,85 | 19,04 | 2334 | 2824 | 3320 | 3642 | 42,98
25 11,52 14,61 19,94 24,34 29,34 34,38 37,65 44,31
26 12,20 15,38 20,84 25,34 30,43 35,56 38,89 45,64
27 12,88 | 16,15 | 21,75 | 26,34 | 31,53 | 36,74 | 40,11 | 46,93
28 13,56 16,93 22,66 27,34 32,62 37,92 41,34 48,28
29 1426 | 17,71 | 2357 | 28,34 | 33,71 | 39,09 | 42,56 | 49,59
30 14,95 18,49 24,48 29,34 34,80 40,26 43,77 50,89
40 22,16 26,51 33,66 39,34 45,62 51,80 55,76 63,69
50 29,71 | 34,76 | 4294 | 4933 | 56,33 | 63,17 | 67,50 | 76,15
60 37,48 43,19 52,29 59,33 66,98 74,40 79,08 88,38
70 4544 | 51,74 | 61,70 | 69,33 | 77,58 | 8553 | 90,53 | 10042
80 53,54 60,39 71,14 79,33 88,13 96,58 | 101,88 | 112,33
90 61,75 | 69,13 | 80,62 | 89,33 | 9864 | 107,56 | 113,14 | 124,12
100 70,06 | 77,93 | 90,13 | 99,33 | 109,14 | 118,50 | 124,34 | 135,81
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IIpunoxenune J|

Kpurndeckne 3HaueHus ko3¢ dpuimenTa Koppeasuun
Ha 5%-HoM U 1%-HOM ypoBHe 3HAYHMOCTH

Crenenu CremneHu Crenenu
CBOOOIBI 0,05 0,01 CBOOOIBI 0,05 0,01 CBOOOIBI 0,05 0,01
(n-2) (n-2) (n-2)

1 0,997 | 1,000 16 0,468 | 0,590 35 0,325 | 0,418
2 0,950 | 0,990 17 0,456 | 0,575 40 0,304 | 0,393
3 0,878 | 0,959 18 0,444 | 0,561 45 0,288 | 0,372
4 0,811 | 0,917 19 0,433 | 0,549 50 0,273 | 0,354
5 0,754 | 0,874 20 0,423 | 0,537 60 0,250 | 0,325
6 0,707 | 0,834 21 0,413 | 0,526 70 0,232 | 0,302
7 0,666 | 0,798 22 0,404 | 0,515 80 0,217 | 0,283
8 0,632 | 0,765 23 0,396 | 0,505 90 0,206 | 0,267
9 0,602 | 0,735 24 0,388 | 0,496 100 0,195 | 0,254
10 0,576 | 0,708 25 0,381 | 0,487 150 0,159 | 0,208
11 0,553 | 0,684 26 0,374 | 0,478 200 0,138 | 0,181
12 0,532 | 0,661 27 0,367 | 0,470 300 0,113 | 0,148
13 0,514 | 0,641 28 0,361 | 0,463 400 0,098 | 0,128
14 0,497 | 0,623 29 0,355 | 0,456 500 0,068 | 0,115
15 0,482 | 0,606 30 0,349 | 0,449 1000 0,062 | 0,081
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	– воспользоваться пунктом выпадающего меню Справка – Справка;
	– контекстно-зависимый способ: для получения информации о конкретной команде меню необходимо выделить ее и нажать кнопку F1.
	Выбор статистического модуля. Statistica состоит из набора модулей, в каждом из которых собраны тематически связные группы процедур. При переключении модулей можно либо оставлять открытым только одно окно приложения, либо все вызванные ранее модули, п...
	При исполнении модулей Statistica как самостоятельных приложений в любой момент времени в любом модуле имеется прямой доступ к «общим» ресурсам (таблицам данных, языкам BASIC и SCL, графическим процедурам).
	В новой версии Statistica10 выбор модуля можно осуществлять посредством элементов управления на вкладках Анализ и Добыча данных (DataMining).
	После запуска модуля на экране откроется основное окно системы Statistica. При запуске системы в него автоматически загружается последний файл, с которым в ней работали.
	Обработка данных в системе Statistica. Статистический анализ данных в системе Statistica может быть разбит на следующие основные этапы:
	9) автоматизация рутинных процессов обработки при помощи макрокоманд, языка SCL или Statistica BASIC.
	Типы документов в системе Statistica.
	Statistica использует пять основных типов Документов:
	– рабочие книги;
	– таблицы данных (мультимедийные таблицы);
	– отчеты;
	– графики;
	– макросы (STATISTICA Visual Basic).
	Statistica предоставляет возможность открывать и одновременно использовать несколько Таблиц данных. Кроме хранения данных, Statistica использует Таблицы для отображения численных результатов Анализов и других данных (например, мультимедийных объектов,...
	Любая Таблица данных, открытая из файла, является исходной Таблицей данных. Можно открыть несколько Таблиц данных одновременно. Во избежание ошибок, Таблицу результатов (содержащую результаты Анализа) нельзя сразу же использовать в качестве исходных д...
	В предыдущей версии системы Statistica таблица результатов представляла собой электронную таблицу с возможностью прокрутки Scrollsheet. В этих таблицах выводились результаты анализов, которые можно было сохранить с расширениями.scr. В данной версии ре...
	Чтобы сохранять совместимость с программами STATISTICA BASIC, написанными в ранней версии Statistica, функции STATISTICA BASIC, использующие таблицы результатов (таблицы с расширение .scr), все еще имеются в языке STATISTICA Visual Basic. Когда вы зап...
	Создание файла с исходными данными. Создание нового файла может быть осуществлено двумя способами:
	– на вкладке Главная нажать значок создать (в раскрывающемся списке можно выбрать требуемый объект данных;
	– автоматическое создание объекта данных можно осуществлять при нажатии комбинации клавиш CTRL+N.
	В системе Statistica строки таблиц или записи называются Наблюдениями – Cases (случайные величины), столбцы таблицы (поля) – Переменными – Variables (значения случайных величин). Например, таблица может состоять из 10 переменных, которые по умолчанию ...
	Основные операции над переменными. Для задания имен переменных и их свойств можно использовать способы, описанные далее.
	Существуют следующие способы вызова основных команд:
	– кнопка Переменные на панели инструментов Данные;
	– двойным кликом по существующей переменной в таблице или по нажатию кнопки Спецификации можно перейти в редактирование данной переменной.
	Редактирование всех переменных централизованно можно осуществлять по нажатию кнопки «Все спецификации».
	Все возможные действия с переменными и наблюдениями можно осуществлять посредством инструментов на вкладке Данные (табл. 1.10).
	Таблица 1.10. Описание инструментов вкладки Данные
	Показатели

