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Arponomuss u 38.03.02 MeHEKMEHT ¢ ABYyMs KBUIM(PUKANMIMHU IO JUCHUIUIMHE MeToauka
OIIBITHOTO JIe]Ia

TaTbsAiHa BI/ICCZ:lpI/IOHOBHa MoanucaHo urdpoBoI NOANUCHIO:
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ITacnopT ¢oH/ja OL{eHOUHBIX CPE/ICTB
Tab6mma 1

Mopyib AVCLUTITAHBI dopmMmupyembie OueHOYHbBIe KonmuuectBo
KOMITeTeHLIMM WU UX Marepuabl U
4yacTu CpeACTBa
Meronuka MPOBEACHUA | OITK-5 CriocobeH K 3aiura 27
HCCenoBaHn yUacTHIO B rIpoBeseHmy | PAKTUYECKUX paboT
SKCIIePUMEHTA/TbHbBIX Pedepar 17
UCCTIe/IOBaHUH B KoHnrposibHasi pabora | 48
npodeccHoHa/bHOM KoMIibloTepHOe 112
JesITeNIbHOCTH TeCTMPOBAHMe
OCHOBBI OIIK-5 CriocobeH k 3aruTa 45
CTAaTUCTUYECKOU Y4acCTHIO B IIpOBej€eHHUA IIPAaKTUYeCKUX paGOT
00pabOoTKM pe3y/bTaToOB | 3KCIIePUMeHTalbHbIX Pedpepar 10
WCCIIeI0OBaHUMN uccnefjoBaHMA B KoMmboTepHoe 100
ripoeccroHaIbHOM
TeCTUpOaHue
JesTeTbHOCTU

1 OHEHOYHBIE MATEPUAJIbI, HEOBXOJIANMBIE JJI51
OLIEHKU 3HAHINH, YMEHUM 1 HABBIKOB JIEATE/TIbHOCTH
B ITPOIOECCE OCBOEHUA ITNCLHUITJIMHBI
Mopaynbl. MeToavKa NpoBeieHHs UCCJIeI0BaHUN

Tabmuiia 2.1 — dopMupyembie KOMITETEHLIUN

Kog n HaumeHOBaHMe Kop v HanMeHOBaHWe UHAWKATOPa O1jeHOYHbIe
KOMIIeTeHL|U! JLOCTU)KeHUs] KOMITeTeHLMN Marepuasbl U
(yacTu KOMIIeTeHL1H) CpeJiCTBa
N-1. ITox pyKOBOACTBOM CIieLjMaaucTa 3aiura
OITK-5 CriocobeH K Oosiee BBICOKOM KBaM(PUKALIMK YUACTBYeT B | TIPAKTUUECKUX
Y4acTUIO B NIPOBE/IeHUU | NPOBeZIeHUH SKCIIepUMeHTaIbHbIX pabot
9KCIepUMeHTaJIbHbIX WCC/IeIoBaHU B 00/1aCTH arpOHOMUH Pecdepar
VICC/IeJOBaHUM B N [-2. Vicrionb3yeT Knaccuyeckue 1 KoHtposnbHas
rpodeccroHanbHOM COBpeMeHHbIe MeTO/Ibl UCC/IeJOBAaHUS B pabora
JlesITe/IbHOCTH arpoHOMuUU KowmribroTepHoe
TeCTUPOBaHUE

Moynib 2. OCHOBBI CTaTUCTAYECKOM 00pabOTKU pe3y/IbTaTOB UCC/IAe0BaHUN
Tabsuiia 2.2 — dopMupyemMbie KOMITETEHI[UH

Kopg v HaumeHOBaHME
KOMIIeTeHLIUU

Koz 1 HauMeHOBaHWe WHAWKATOpa
JIOCTKEHUST KOMIIeTeHLIUN
(4acTH KOMITETEHI|UH)

OrnieHOYHBIE MaTepHasbl
Y CpefiCcTBa

OIIK-5 CrniocobeH K Hosiee BbICOKOM KBanupukauyuu pabor

YYacTUIO B MTPOBEIEHUM | y4aCTBYeT B POBEJ€HUU Pecdepar
9KCIIepYMeHTaJIbHbIX 9KCIIepUMeHTa/IbHbIX UCC/IeJ0BaHNH B KowmrmbrorepHoe
WCC/Ie[JIOBaHUM B 00J/1aCcTH arpOHOMUH TeCTpoaHue
ripogeccOHa/IbLHOM N-2. icrionb3yeT Knaccuueckue v

JlesITe/IbHOCTH COBpeMeHHble MeTO/ibl UCC/IelOBaHUs B

NA-1. ITox pyKOBOACTBOM CIeLjuaaInucTa

arpoHOMHUU

3aiuTa rnpakTUYecKux




OneHouHble MaTepUa/Jbl U CpPeACTBA /s TPOBePKH C(POPMHPOBAHHOCTHU
KOMIIeTeHIUM

Mopynbl. MeToayka npoBeieHUs1 UCC/IeJOBaHUN
TecToBBIE 3aJaHud
Buvibepume ooun sapuanm omeema
KaxkoBbl NMPUYMHBI HENIPEPBLIBHOI'O BO3pacTaHUs POJIH HayKI/I?
VBenmueHne YMcIeHHOCTH HAaCeICHUS
Heus6exxHoe ymeHblieHre TIIO0MIAIH C.-X. YTOJAUM B pacueTe Ha | yenoBeka
HewnzbexxHoe Bo3pacTanue moTpeOHOCTEH YeoBeKa
+ VYBenn4eHne YucIeHHOCTH HAaCEeIIeH!s], HEU30€KHOE YMEHBIIIEHUE IO C.-X. YOI B
pacdyeTe Ha 1 YCJIOBCKA, a TAKXKE BO3paCTaHUEC HOTpe6HOCTeI71 YCIO0BCKa

Yro moapasyMeBaeTcs Mo «KOMILIEKC HAYK, Pa3padaThbIBalOIIMX TeOPeTHYECKHEe OCHOBBI U
NMPaKTHYeCKHe MPUeMbl MOBbIIICHUS YPOKANHOCTH, YJIyUYIICHUs] KAaUueCcTBa NPOAYKIUH,
CHHM’KEHUSsI TPYI0€MKOCTH MPOU3BOJACTBA U OXPAHbI OKPY KAKOIIEH cpeabD?

+ ArpoHomust

ITnomoBoacTBO

PactenueBoacTBO

3emieaenue u arpoXuMms

KosinuecTBeHHasi WM KaueCTBEHHAs] perucTPanys HHTEPeCYOIHNX HCC/IeJ0BATeNIs CTOPOH
Pa3BUTHS SIBJIEHHS, KOHCTATALMS HAJMYMS TOT0 UJIM UHOTO €r0 COCTOSTHUS, MPU3HAKA WJIH
CBOMCTBA Ha3bIBaeTCA...

U3y4yeHue

+ HaOroneHue

HccnenoBanune

JKCIEePUMEHT, ONBIT 3TO ...

KOJIMYECTBEHHAs WJIN Ka4Y€CTBEHHAsl PETUCTPALIAS HHTEPECYIOLIUX UCCIIEN0BATENs CTOPOH
Pa3sBUTHUA ABJICHUA, KOHCTATAllUs HAJIMYWUA TOT'O UJIM MHOT'O €TI0 COCTOSAHUA, ITPU3HAKA WUJIA CBOMCTBaA
KOMIIJIEKC HayK, pa3padaThIBAIOIINX TEOPETUUECKIE OCHOBBI U MPAKTHUECKUE TPHUEMBbI TOBBIIICHUS
ypOX(afIHOCTI/I, YIydmi€Husd Ka4eCTBa NPOAYKIWH, CHUXKCHUA TPYJOCMKOCTH IMTPOMU3BOJACTBA U
OXpaHbl OKPY>KAIOIIEN CPe/Ibl

+ Takoe HU3YYCHHUC, ITPU KOTOPOM HUCCICAO0BATECIIb HCKYCCTBCHHO BBI3BIBACT ABJICHUA UJIM USMCHCHUA
YCIIOBHS TakK, YTOOBI JIydllle BBISICHUTh CYIIHOCTD SIBJICHUS, IPOUCXOKICHHE, TIPUYUHHOCTh U
B3aUMOCBA3b MMPEAMCETOB U SIBIICHUM

HN3yyeHue, npu KOTOPOM HCCIEA0BATENb HCKYCCTBEHHO BbI3bIBaeT SIBJCHUA WJIH U3MEHEHUS
YCJIOBHSA TaK, YTOObI JIyUllle BHIICHUTH CYIIHOCTh SIBJICHUS, IPOUCXOXK/IeHHE, IPUIYHMHHOCTD U
B3aHMOCBS3b IPEAMETOB U SIBJICHUI HA3BIBAIOT

+ DKCIIEPUMEHT, OIIBIT

HaOII0IeHUE

A3yYECHHE

BIIUSIHUE

C ybUM MMeHeM CBA3BIBAKT B 3anaaHoii EBpone MeToabl, KOTOPbIE NPUBEJIN ATPOHOMMIO K
0(p)OPMJICHHUIO B IKCIIEPUMEHTAJIBHYIO HAYKY

A.H. Durensrapar

+ )K.b. Bycenro

J1. JIoo3



. T'unsbept

KoMy npuHaqie:kuT BbICKa3bIBaHHE 0 TOM, YTO «OIMH ONBIT S CTABJIIO BbIlIE THICAYH
MHEHH M, PO:KIEHHBIX TOJbKO BOOOPaKEeHUEM»?

J.1. Menneneen

K.A. Tumupssen

IT.A. KocThiues

+ M.B. JlomoHocoB

IIo ybemy npoekTy ObLIIM MOCTPOEHBI NepBbie B Poccuu BereraiiMOHHbIE TOMUKH?
J.1. Menneneen

+ K.A. Tumupszen

IT.A. KocThiues

M.B. JlomoHocOB

KTo BnepBbIe yka3a/ Ha HCKJIIOYNTEIbHOE 3HAYeHHE IOBTOPHOCTH /IJISl 110JIEBOT0
IKcnepuMeHTa?

+ JI.11. Mennenecer

K.A. Tumupszes

I1.A. KocTerueB

M.B. JlomoHOCOB

Kto nepBbiii B Poccun Hauaia untath kype «Opranusanus 4 MeTOAUKA ONBITHOTO J1eJ1a»?
JI.1. MeHaeneeB

K.A. Tumupszes

I1.A. KocTerueB

+ A.I'. JosipeHko

BapuanT onsbiTa 310

+ u3ydaemoe pacTeHue, COpT, YCIOBHs BO3ICNIBIBAHNS, arPOTEXHUUECKUI TPUEM WIIM UX COYETaHUEe
PSI TAHHBIX, B KOTOPBIX YKa3aHbl 3HAYCHUS BAPHUPYIOIIETO MPU3HAKA B TIOPSIKE BO3PACTAHUS HITH
yObIBaHUs

dIIEMEHTapHAs €IMHUIIA OTIBITA, YaCTh IUIOMIA/IN OIBITA, UMEIONIAs OTPE/IeIeHHBIC pa3Mep U hopMy
YHCIIO0 OJJHOMMEHHBIX JACTSHOK KaX/10r0 BapHaHTa B JAHHOM IOJIEBOM OIBITE

OaMH NJIM HECKOJIbKO BAPHMAHTOB, ¢ KOTOPbIMHM CPABHHBAIOT ONBITHbIC BADHAHTHI HA3bIBAIOT
OIIBITHBIN BAPUAHT

+ KOHTPOJIBHBIN BapHAHT

UCCIIEN0BATEIbCKUN BApUAHT

Hay4HbII BApUAHT

CoBOKYIHOCTD BCEX ONBITHBIX H KOHTPOJIbHBIX BADUAHTOB COCTABJISAET
CXEMaTUYECKUH IIJIaH OIbITa

BApUALMOHHBIN ST

+ CXEMy OIIbITa

IIporpamMmmy OIIbITa

Cxema onbITa 370 ...
+ COBOKYITHOCTH OIIBITHBIX U KOHTPOJIbHBIX BAPHAHTOB, 00hEIMHEHHBIX OOIIeH ueei u
BBIICJICHHEM KOHTPOJIS (CTaHIapTa)
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YacTh TUIOMIA/IA OTIBITHOTO YYaCTKa, BKIFOUYAIOIIAs ACTSHKU C TIOJTHBIM HAOOpOM BapHAHTOB CXEMBI
OTbITa

YHCJIO OJTHOMMEHHBIX JIETITHOK Ka)K/10I0 BapUaHTa B JAHHOM I0JIEBOM OIIBITE

P TAHHBIX, B KOTOPBIX YKa3aHbl 3HAYEHUS BapbUPYIOLIET0 NMPU3HAKA B MOPSAJIKE BO3PACTAHUS UITU
yObIBaHUS

TeopeTnyeckne 0OCHOBBI M IPAKTHYECKHE IIPHEMbI IOBBILICHUS YPOKAWHOCTH, yJIy4llleHUe
KA4eCcTBa M T. 1. pa3padaTbIBaer .............. ATPOHOMHMHI.

IIpuknannas

+ Hayunas

IIpuknannas u Hay4dHas

[IpakTnueckas

YTo0 03HaYaeT «CBOJ NPUHIHUIIOB IJIAHHPOBAHHUS, IOCTAHOBKHU U NPOBeICHUS PA3JHYHbIX
ONBITOB B ATPOHOMHUM, 2 TAKKE METOA0B MaTeMATH4YeCKOH 00padoTKH IKCIIePUMEHTAJbHBIX
JAAHHBIX B 3aBUCUMOCTH OT IJIAHA ONBITa»?

+ OCHOBBI HayUHBIX UCCIIEJOBAaHUN (METOMKA IIOJIEBOTO OIBITA)

Hayunas arponomus

ArpoHOoMUS

VYpOBHHM U BUJIbI HAYYHBIX UCCIIEAOBAHUM

B xakux HanpaBJICHUsSIX IPOBOJAUT MCC/IEI0BAHUS HAYYHAs arpOHOMHUSA?

W3pickanne crmoco00B HAMPaBICHHOTO W3MEHEHHS IPUPOIBl PACTCHUHN M CO3/IaHuE HOBBIX (pOpM U
KYyJITYp pacTeHul, HauboJiee NPUCIIOCOOIEHHBIX K YCIOBUAM OIPEIeIEHHON 30HbI

M3meHeHne ycinoBUil BHEITHEW CPEabl B COOTBETCTBHHU C MOTPEOHOCTSAMHU KYJIbTYPHBIX PACTCHUN
N3pickaHne croco00B COKpAIIEHUS! PECYPCOEMKOCTH IMPOU3BOCTBA U OXpaHa OKPY KaIOLIEeH Cpebl
+ Bce nepeuncieHHbIe yHKTBI

Kakue BuabI I03HABATEILHOM 1€ATEJIbHOCTH UCIOJIb3YeT YeJI0BeK?
N3yueHue u ucnpiTaHue

+ M3ydenue, uccneoBaHuE U UCIIBITAHNUE

HccnenoBanue

N3yuenne

Yro ABAsIeTCS 00EKTOM MCCJIeJOBAHUS B HAYYHOIi arpoHOMUHU?
+ PacTeHus1, cpenia X OOMTaHUsS U yposXkai

VYpoxaii pacTeHUI

Merteoposornueckue noka3aHus U yCcIoBUs

OO6paboTka 1o4Bbl, HOPMBI YI0OPEHUI U HOPMBI BbICEBA

IIpouecc u3yuyeHusi KOHKPETHOT0 00bEKTAa, IBJICHNSI UJIH MPeAMeETA C 1eJIbI0 BbISIBJIEHUSA
3aKOHOMEPHOCTH UX BOSHMKHOBEHMS U Pa3BUTHS, a4 TAK:Ke NPeoOPa30BaHUA B HHTEpecax
0o01ecTBa 3T0.....

Bunsr ncciaemoBanus

+Hay4Hoe ucciegoBaHue

YpoBHM UCCIENOBAHUS

ITo3nanue

K ypoBHsIM Hcc/ie10BaHUSA OTHOCSTCSA

M3MeHUnBOCTh, BAPbUPOBAHUE, 3aKOHOMEPHOCTh
Pacrenue, cpena oOuTaHus, METEOPOIIOTHUECKUE YCIOBHS
N3y4enue, ucciieJOBaHUE U UCIIBITAHUE
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+ DKCIepUMEHTATBHBIN, TEOPETUIECKUI, 0000IIIat0IIee ONMUCATEIbHBIN

Ha sxcnepruMeHTaIbHOM YPOBHE UCCJIEIOBAHMS ...

+ CTaBsT 9KCIIEPUMEHTHI, HAKAIUIUBAIOT (PaKThl, aHATU3UPYIOT UX, 000OIIAIOT U JENal0T
MPaKTUYECKUE BHIBOJIbI

Cunre3upyroTcs 3HaHUs, POPMHUPYIOTCS OOIIME 3aKOHOMEPHOCTH B OIPEICIICHHON 001acTH 3HaHUMN
OnuchIBalOTCS SBJICHUS, TPOUCXOASIINE B IPUPOJIC

[To3nanue MatepralbHOTO MHpa IIyTeM HaOII0IeHI, HAKOTUIEHUS (DAKTOB U UX OCMBICICHHUS

Ha TeopeTnyeckoM ypoBHe HCCJI€TOBAHUA ...

CTaBAT YKCIIEPUMEHTHI, HAKAIUTMBAIOT (DAKTHI, AHATU3UPYIOT WX, 0000INAIOT U JIETAI0T
MIPaAKTUYECKHUE BHIBOJIBI

+ CUHTE3UPYIOTCS 3HAHUS, POPMUPYIOTCS OOIIIE 3aKOHOMEPHOCTH B ONPEICICHHON 001acTh
3HAHUMN

OnuchIBalOTCS SIBJICHUS, TPOUCXOASIINE B IPUPOJIC

[To3naHnue MaTepualbHOTO MHpa IyTeM HaOII0IeHIH, HAKOTUICHUS (DAKTOB U UX OCMBICICHHUS

Ha o6o0mamme-onucareJJbHOM YPOBHE HCCICAOBAHUA ...

CraBsT 9KCIIEPUMEHTHI, HAKAIUTMBAIOT (D)AaKThI, AHATU3UPYIOT UX, 0000IIAIOT U JENAI0T
MPAKTUYECKHE BHIBOJIBI

CuHTE3UpyIOTCS 3HAHUS, POPMUPYIOTCS 00IIIHE 3aKOHOMEPHOCTH B ONIPEIEICHHOM 001aCTH 3HAaHUN
+ ONUCKHIBAIOTCS SIBJICHUS, TPOUCXOSIINE B IPUPOJIE

[TpoBOasT MO3HAHKME MAaTEPHATILHOTO MHUpA ITyTeM HAOIIOACHNH, HAKOTUICHHSI (DAaKTOB M UX
OCMBICJICHUS

HccanenoBanue, ocyuecTBisieMoe B J1a00paTOPHOIi 00CTAHOBKE € LeJIbI0 YCTAHOBJICHUS
NeCTBHUA U B3aMMOJeiCTBHA (PAKTOPOB HA U3y4aeMble 00 beKT

+11a00paTOPHBINA IKCTICPUMEHT

BGFGTaHHOHHBIfI 3KCHepI/IMeHT

JTU3UMETPUUYECKHUI SKCIEPUMEHT

IIOJIEBOM DKCIIEPUMEHT

HccnenoBanue, ocyuiecTBiasseMoe B KOHTPOJMPYEMbIX YCIOBHAX, € LHEJIbI0 YCTAHOBJICHUSA
Pa3IMYMi MeKAy BADUAHTAMM ONbITA U KOJIUYECTBEHHON OLCHKHU ACHCTBUSA U
B3aMMO/IelicTBUS M3y4aeMbIX (JaKTOPOB HA YPO:Kail pacTeHUIl U ero Ka4ecTBo
1ab0paTOPHBI SKCTIEPUMEHT

+ BEreTanMOHHbBINA YKCIIEPUMEHT

JIM3UMETPUYECKUNA IKCIIEPUMEHT

MIOJIEBOM DKCIIEPUMEHT

HccnenoBanue ;KU3HU PACTEHUH M IMHAMUKHU MOYBEHHBIX MPOLECCOB B CHIEIHAIbHBIX
€OCyAaxX, MO3BOJISIIOIIHNX YYUTHIBATH NepeABHKeHNEe U 0aJ1aHC BJIATH M NUTATEIbHBIX
BellleCTB B €CTECTBEHHBIX YCJIOBUAX

1a00paTOPHBI SKCTIEPUMEHT

BeFeTaHI/IOHHBII\/’I 3KCHepI/IMeHT

+ TU3UMETPUYECKUIN SKCIEPUMEHT

IToseBoit onbBIT

HccnenoBanue ocylecTBJ/isieMoe B 0J€BOH 00CTAHOBKE HA CNENUAJILHO BbIIeJIEHHOM
y4yacTrke

+ MOJE€BOM OIBIT

BETE€TALMOHHBIN DKCIIEPUMEHT



J'IH3PIM€TpH‘-ICCKPIﬁ OKCIICPUMCHT
1a00paTOPHBIN IKCIIEPUMEHT

YTo 03HAYAET: KCBOWCTBO 00bEKTOB OJHOI'0 KJIACCA OTJIHYATHCS APYT OT APYra no oAHOMY H
TOMY 7K€ PU3HAKY /1a:Ke B OTHOPOJIHBIX COBOKYIHOCTSIX»?

YpoxkaltHOCTb

+3MeHYnBOCTh

BapsupoBanue

3aKOHOMEPHOCTh

®opMa MBIILJIEHHUS, ¢ IOMOIIbI) KOTOPOH YTBEPAKAAI0T WM OTPULAKT YTO-JIU00 3TO .....
+ CyxneHue

YMo3akiodeHue

Teopus

OmnbIT

MpicauTeIbHASA ONePalus, C IOMOIIbLIO KOTOPOH 13 CBA3AHHBIX MeXKAY C000ii
M0CJIeI0BATEJIbHBIX CY/KIACHUH BHIBOASIT HOBbIE 3HAHUSA 3TO ....

Cyxnenue

+ YMoO3aKIroueHue

Teopus

OmnpIT

Buabl uccjieoBanuii B 3aBUCMMOCTH OT 1eJIM — MO3HABATEJIbHOH WM MPAKTHYECKOH —
MoApAa3aejAIoT HA ...

YMO3aKITI0UCHUE U CYKICHUE

Teopuro ¥ NpaKTUKY

N3MeHYMBOCTh ¥ BAPHbUPOBAHKE

+ dyHaaMeHTaIbHbIC U MPUKIIATHBIE

HccnenoBanus HanmpaBjeHbl HA U3YYeHHeE SIBJECHUN U 3AKOHOB IPUPO/IbI, HA paclIMpeHHne
3HAHUH 00 OKPYKAK0IEeM MHpe

Hayunsie

IIpuknagneie

+ OyHIaMEHTabHbIE

Teopetnueckue

HccnenoBanusi HanpasJieHbl HA H3y4YeHHe (PAKTOPOB KU3HU PACTEHHUI U 3AKOHOMEPHOCTel
CBSI3M MeK/1y pacTeHHeM M Cpeoii, Ha Co3JaHue NePCNeKTUBHBIX COPTOB, pa3padoTKy
3((PeKTHBHBIX IPUEMOB MOBLILICHU YPOKAAd U Ka4eCcTBA NPOAYKIUH

Hayunsie

+ IIpukitagusie

DyHIaMEHTaIbHBIE

Teopetnueckue

YnopsinoueHHas 1esiTeJIbHOCTb HCCJIeI0BATEISl, HATIPABJICHHAS HA MOJy4YeHHe HOBBIX 3HAHUI
3TO ...

+ Meton

OOBEKT

Cyxnenune

YMo3akIoueHne
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Hcnonab3yembie MeTOABI HCCIIEI0BAHUS MOAPA3/IENAIOTCS HA:
TeopeTtnueckue, BCeoOTUE U MTPUKIIATHbIC

DKCTepUMEHTAIBHBIE, TEOPETUIECKHE 0 0000IIArOIIe-0nIcaTeIbHbIC
+ BceoOmue, oOlieHayqYHbIe U CIIEIUATbHBIC

[Tpuknanueie, GyHIaMEHTAIBHBIE H TEOPETUICCKIEC

HayuHoe npeamnosioxeHue, npeaBuaeHne HOBBIX sIBJICHUIi, IPOIECCOB, 3aKOHOMEPHOCTEl 3TO
OKCIIEPUMEHT

HaOJIFOIEHIE

aHaJIn3

+ ruroresa

MeTox no3HaAHUSA, TPH KOTOPOM MPOUCXOAUT MEPEHOC 3HAHMS, TTOJYYEHHOT0 B X0/1e
pPaccMOTPeHUsl KAKOro-Jin0o 0IHOr0 00bEeKTA, HA IPYroil MeHee U3yYeHHbIH U B JaHHbIN
MOMEHT H3y4aeMblil

HaOJII0IcHUE

AKCIIEPUMEHT

+ a”HaorUA

Cunre3

MeToa HAY4YHOI'0 O3HAHMS, B OCHOBY KOTOPOI'0 I0JI0KEHA NPOoLeAyPa COeJHHEHUS
Pa3JIMYHBIX 3JIEMEHTOB NMpeJAMeTa B eIMHOE 11eJ10e, CUCTeMY, 0€3 4ero HeBO3MOKHO
AeHCTBUTEJIbHOE HAYYHOE IO3HAHME ITOr0 MpeaAMeTa

aHaJIn3

+ CUHTE3

WHIYKLUS

JEeOyKIHS

BHumaTtenbHOe H3yuyeHHe IBJIEHHIT IKCTIEPMMEHTA UJIH MPUPO/bL, HX KOJIUYeCTBEHHAS U
Ka4YeCTBEHHAs] PerucTPALHs C HeJIbI0 YCTAHOBJIEHUS JYYIINX MPHEMOB MOBLIIIEHUS YPOKAs
H €ro KayecTBa 3To ...

IKCIIEPUMEHT

+ HaOJIrIoIeHNE

aHau3

TAIOTE3a

Hay4yHno nmocraB/IeHHBIH ONBIT, IPH KOTOPOM SIBJICHUS BBI3bIBAIOT HCKYCCTBEHHBIM IIyTEM
WJIM AKTHBHO M HANIPABJIEHHO BO3efCTBYIOT HA M3y4YaeMblil 00bEKT U NPOLECCHI ITO ...

+ OKCIEPUMEHT

HaOIro1eHNE

aHanu3

THAIOTE3a

MpbicjieHHOe HJTH MPAKTHYECKOe pacyjieHeHHe MpeIMeTa HCCIeI0BAHUIT HA COCTABHbIE YaCTH
AJs1 6oJiee 1eTAJILHOTO €ro H3y4eHHUs 37O ...

OKCIIEPUMEHT

HaOJIIOIeHUE

+aHaaus3

TAIOTE3a
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AHaJIM3 pACTeHNH U cpeAbl UX OOMTAHHA B JIA00PATOPHON 00CTAHOBKE C LEJbI0 H3YUYCHHS
B3aUMO/IeliCTBUS MEKAY PACTEHUSIMU U YCJIOBUSIMM POCTA, OlleHKH Ka4yecTBa YpoKasi,
HU3yuyeHHsi 00MeHa BelleCTB PacTeHH s, U3yYeHus (PU3n4ecKuX 1 MUKPOOHOJIOTHYECKUX
CBONCTB IOYBBI ITO ...

+ JlabGopaTopHbIil METOA

IToneBoit MeTo

[Ipon3BOACTBEHHBIH OIBIT

BereranimoHHEIN METOX

HcciienoBanus, Ha CIeNUAIBHO BbIIEJEHHOM Y4acTKe, IV10I0Po/A1e MOYBbl U HCTOPUS
KOTOPOI'0 XOPOIIO U3Y4YEeHbI H OJIMHAKOBBI ITO ...

JlaGopaTopHbIii MeTONT

+ IloneBoit MmeTo

[1Ipon3BOACTBEHHBIH OIBIT

BereranmnonHbIi METOT

HccnenoBanue pacTeHmii, BLIPAIIMBAEMbIX B CHIEIHAJBHBIX COCY1aX B BereTallMOHHBIX
AOMMKAX, TEIUIHIAX, OPaHKepesiX U T.J. IPH CTPOro KOHTPOJIHUPYEMbIX YCJIOBHAX BHELIHEH
cpeabl ¢ 1eJIbI0 U3yYeHHsl BJUSHUSA ITUX YCJIOBUA HA POCT PACTEHUH, YPOKaii M ero Ka4ecTBo
3TO0 ...

JlaGopaTopHbIit MeTON

IToneBoi meToxn

[Ipon3BOACTBEHHBIH OIBIT

+ BeretaimoHHBINH METO

Kakue 3Tanbl HAy4YHOr0 IVIAHMPOBAHMS BBIICISIOTCS NP NPOBEJICHNH MCCJIeJ0BAHUH?
[TnanupoBaHue, MPOBEAECHUE dKCIIEPUMEHTA, (POPMYIHPOBAHHUE BHIBO/IOB

+ [InanupoBanue, 3aKiagKka SKCIEPUMEHTA, HAKOIUICHNE IIEPBUYHBIX JAHHBIX, MATEMATUYECKUI
aHaJU3 C MOCIEAYIOMNM (OPMYITHPOBAHNEM BBHIBOJIOB U TIPEJIOKEHHUI TPOU3BOJICTBY
[TpoBenenue nuccnenoBanuii, MaTeMaTH4eckas 00padOTKa MOTYUYESHHBIX TaHHBIX
[InanupoBaHue, HaKOIUIEHWE IEPBUYHBIX JAHHBIX, (POPMYJINPOBAHHUE BBHIBOJIOB U MPEIJIOKEHUN
IIPOU3BOJICTBY

Kakas pa3HOBHIHOCTH OINIMOOK NPUBOIMT K 3aBbIIICHUIO WM 3AHMKCHHIO Pe3y/IbTATOB
ucc/iel0BAaHMI N0/ AelicTBHEM ONpeeeHHbIX (PAKTOPOB (3aKOHOMEPHBIX N3MEHEeHUH
IUIOAOPOAMSI OYBBI U Ap.)?

+ CUCTEMAaTHUYECKUE

rpyOsbie

CIIy4JaitHbIe

OJIHOHAIPAaBJICHHbBIE

Kak Ha3piBaoTCcsi 0IM0OKH, BOSHUKAKOIIKE NPH MPOcYeTax B mpouecce padorsi?
CucremaTnueckue

Crnyuaiinble

+ I'pyObie

OpnHoHamnpaBlIeHHbIE

PasnonanpaBJ/ieHHbIe OIIHOKH, 00yCJIOBJICHHbIC HEH3BECTHBIMH, HEeNPeABHICHHBIMH
(¢paxkTopamu 1 mo3ToMy Hen30eskHbIe. OHU NMOABJIAIOTCS B pe3y/ibTaTe BADbUPOBAHUS
IJ100POAMS NMOYBBI HJIM CAMUX PACTeHHH

Cucrematnueckue

+ Ciyualinble
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['pyOnie
OnHOHaMNpaBJIEHHbIE

Kakue MeToabl npegHa3sHAYEHBI A1 HAKOIICHHS NMEPBUYHBIX JAHHBIX 00 00beKTAX
HccjenoBanmus’?

HaOnronenue v qucriepcuoOHHbIN aHAIN3

OKCHEpUMEHT U BapUaLlMOHHBIN aHaIU3

+ HabnroneHue v SKCepuMeHT

BapuanuoHHbIN aHAIU3 U AUCIIEPCUOHHBIN aHAIN3

Kakoii n3 3xcniepuMeHTOB SIBJISIETCH OCHOBHBIM B ATPOHOMHUM ?
JlaGopaTopHbIi U BereTarmOHHBINA

JlaboparopHblit

JlaGopaTopHBbIi, BEreTallMOHHBINA U JTU3UMETPUICCKUN

+ Iloneson

B kakux 3KcnepuMeHTAaXx Uil IPOBeIeHUsI MCCIe0BAHUIN UCIOJIb3YIOTCSH BereTalluOHHbIE
cocyabl?

JInzumerpruueckux

+ BererarmoHHbIX

[ToneBbix

JlaGopaTopHBIX

Kaxoii 3xcriepuMeHT npeaHasHavYeH JJIs UCCIeJ0BAHNS MPOLECCOB NepeMenleHusi B o4YBe
BO/IbI M PACTBOPEHHBIX B Hell MUTATEJIbHBIX BelllecTB?

+ JIuzumeTpudeckuit

BereranuonHsIi

ITonesoit

JlaboparopHblit

Kakoii 3 MeT010B HAY4YHOTI'0 HCCIEeOBAHUSA MOAPA3YMeBaeT «KMCKYCCTBEHHOE CO3/1aHue
Pa3HBIX YCJOBHIH JJIsl HCCJICAYeMbIX PACTCHHH ¢ eJIBIO ONpeae/ieHusl HauboJiee

3¢ ¢eKTHBHBIX B IIpoLecce Y4eTOB U HAOI0AeHni» ?

HaGmonenne

OnbITHBIN BapuaHT

+ DKCIEpUMEHT

IToBTOpEeHME

Kakne pa3HOBHIHOCTH KOHTPOJIbHBIX BAPMAHTOB MCIOJIL3YIOT B ATPOHOMUM ?
AOCOIIOTHBIN U BUIOW3MEHEHHBII

OMBITHBIN, TPOU3BOICTBEHHBIN U BUOM3MEHEHHBIN

HyneBoii 1 cenbCKOX035MCTBEHHBIN

+ AOGCOJIOTHBIN U TPOU3BOJCTBEHHBIN

Yem oTiinyaercs adCOMIOTHBINA KOHTPOJIb OT IPOU3BOJACTBEHHOI0?

+ B abcontoTHOM KOHTPOJIE UCCIIEAYEMBIN (haKTOp UCKIIIOUEH U3 TEXHOIOTUU

B aGcomtoTHOM KOHTpOJIe 1036l (PAKTOPOB PACCUMTHIBAIOTCS Ha MJIAHUPYEMBIN yposkait

B abcomnoTHOM KOHTpOJIE MPUMEHSIOTCS 3aBBILICHHBIE J03bI HCCIIEayeMoro akTopa

Ha BapuanTax aGCOIIOTHOTO KOHTPOJISL OKUIAIOT MOIYYaTh BHICOKYIO YPOXKAHHOCTh UCCIIEyEMbIX

KYJIBTYp

YTo Takoe cxeMa IKCHepuMeHTa?
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Pa3Menienue BapuaHTOB ¥ IOBTOPEHUN HA OIIBITHOM y4aCTKe

+ IlepedeHb ONBITHBIX U KOHTPOJIbHBIX BAPUAHTOB, BKIIFOYAE€MBIX B SKCIICPUMEHT JJIs IPOBEPKU
TUIIOTE3bI

Yeprex, Ha KOTOPOM Pa3MEILEHbl TPAHULIBI SKCIIEPUMEHTA

IlepedyeHb METOIOB UCCIIEAOBAHMS, KOTOPBIEC IUNIAHUPYETCS IIPOBOJUTD B DKCIIEPUMEHTE

UYrto 03HAYAET: KHAUMEHbIIAS 3eMeJIbHAA MJIONIAIKA ONPe/leIeHHOro pa3Mepa u (popMbl, HA
KOTOPO# pa3MelialoT OJUH KAKOH-TO BAPUAHT ONbIT»?

+ OnbITHAs JEIsTHKA

[ToBTOpEHME

IToBTOpHOCTH

VYyacrok 3emiiu

N3 gero cocTouT onbpITHAS AeJAAHKA?

N3 ydetHOI muiomam

+ M3 ydyeTHOM MJI0IAaU U 3aUUTHBIX TOJIOC

W3 noBTOpEHUI ¥ IOBTOPHOCTEMN

W3 ydeTHO# momaan u 60KOBOH 3alIUTHOMN 30HbI

YTto Takoe «IOBTOPHOCTDH ONBITa»?

+ KoynuecTBo ACNSIHOK C OJHUM U TEM )K€ BAPUAHTOM Ha BCEM OIBITHOM Y4acTKe
YacTh mIomaiy OnbITHOIO y4acTKa ¢ MOJHBIM HAOOPOM BapHaHTOB

YacTp 3eMJ1ernob30BaHus, Ha KOTOPOM OJHH pa3 pa3MeIlleHbl BCE BAPUAHTHI
KonuuecTBo nensiHOK ¢ KOHTPOJIBHBIM BapUaHTOM Ha BCEM OIBITHOM I0JIe

Komy npunapiexur BoickasbiBaHue: «Padora 0e3 moBTopeHuii nogo0Ha X0KIeHUI0 ¢
3aBA3aHHBIMH TJIA3aMH, WM IJIABAHUIO 0e3 KoMmaca»?

+]1.1. [IpssHUIITHUKOB

J.. Menneneen

M.B. JlomoHOCOB

K.A. Tumupszes

IToBTOpHOCTH ONBITA HEOOXOAMMBI ....

JUIsl YBEITMYEHUS TUIOIIAU OTIBITA, JUIS UCIIOJIb30BaHUS TEXHUKH U T.J.

JUISL pa3MelIeHHs] BApUAHTOB U MOBTOPEHUI Ha ONBITHOM y4acTKe

+ 11 CHUKEHMSI OIIMOKH U TIOBBIIIEHHUSI TOUHOCTH, IPEJOTBPALEHNS BIMSHUS CITydaitHbIX
($akTopoB U T.1.

JUIsL OTIpeIeNIEHUs] pa3HOBHIHOCTH HCCIIeyeMoro (hakTopa, OT KOTOPOro HaJICKOTCS MOJTyyaTh
Jy4IIH€e Pe3yJIbTaThl

be3 moBTOPHOCTH A0NYCTHUMO NPOBOAUTH ...

MHOT0()aKTOpHbIE, MHOTOBAPHAHTHBIE U MHOTOJIETHHE OTIBITHI
JUIUTEbHBIE, TPEBAPUTEIbHBIE U OJHO(PAKTOPHBIE ONBITHI
KpPaTKOBPEMEHHBIE, IEMOHCTPAIMOHHBIE 1 MHOTO(AKTOPHBIE OTIBITHI

+ npeaBapuTeNbHbIE, PEKOTHOCIMPOBOYHBIE U JJEMOHCTPALIHOHHBIE OIIBITHI

KakoBa npogo/:kuTe;ibHOCTh BO BpeMeHH KPaTKOBPEeMEHHbIX ONbITOB?
1-3 rona

+4-10 ner

11-50 ner

6onee 50 ner
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Kakasi npo10/1KuTe IbHOCTh BO BpeMeHH MHOT0JIETHUX ONBITOB?
1-3 ronma

4-10 et

+11-50 mer

6onee 50 ner

KakoBa npoao/LKUTEJIbHOCTh BO BPEMEHH UIUTEIbHbIX ONBITOB?
1-3 roma

4-10 et

11-50 ner

+ 0oxee 50 mer

IIpoxo/KuTEeILHOCTH MPOBEAEHHOI0 ONBITA COCTABUJIA 28 JieT, TAKOM ONBIT cJieayeT
CYHUTAThD....

KpPaTKOBPEMEHHBIM

+ MHOT'OJIETHUM

JJIATEIIbHBIM

[IPOAOJIKATEIIBHBIM

IIpoxo/KuTEILHOCTH MPOBEAECHHOI0 ONBITA COCTABMJIA 62T roja, TaAKO# ONBIT CJexyeT
CYHTATD....

KpaTKOBPEMEHHBIM

MHOT'0JIETHUM

+ IIUTEIBHBIM

MPOJIOJKUTEIbHBIM

IIpono/KuTEeILHOCTL MPOBEACHHOI0 ONBITA COCTABHJIA 3 0/1a, TAKOIH ONBIT CJIeAyeT
CYHUTATh....

+ KpaTKOBPEMEHHBIM

MHOT'0JIETHUM

JUINTEIIbHBIM

MPOJOJKUTEIBHEIM

B kakux onbITax u3yvaercs BJMSHUE HECKOJIbKHUX (paKTOpoB?
MHoroeTHux

+ MHoro¢akToOpHbIX

OnHo(haKkTOpHBIX

MHoroaenIHOYHBIX

J1st KyJAbTYP ¢ He0OJIBIIOH MI0IAbI0 MUTAHNS (371aK0OBbIE 3ePHOBBIE U JIP.) HCHOJIL3YIOTCS
NeJSIHKM YYeTHO# MI0omanbo...?

10-35 m?

+40-60 M

100-150 m*

150-200 m?

I_[J]ﬂ HpOHaHIHbIX KyﬂbTyp yquHaﬂ mjiomaab OﬂbITHOﬁ ACJAHKHA 10’ KHA COCTABJIATH HE
MeHee...?

10-50 m?

6omee 150 m?

100-150 m?

+50-100 m?
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Eciu Ha ONIBITHOM y4YacTKe Ha0/110/1aeTcsl CHIbHOE BADLHPOBAHUE MOYBEHHBIX YCJI0BHI, TO B
ITOM cJiy4yae Hajgo...?

+ YBEIMYUTH TOBTOPHOCTH OMBITA

YBeaInunuTh rjiomanab SKCIICPUMCHTA

VBEIMYUTD YMCIIO BApUAHTOB B CXEME IKCIIEPUMEHTA

YMEHBIIUTh HOPMY BBICEBA KYJIBTYPBI

Yrto 03HAUYACT: KHAYYHOE MPEANO0JI0KEeHNEe, UICTUHHOE 3HAYeHNEe KOTOPOIo sIBJIsIeTCS
HeolnpeaeJIeHHbIM)?

YMo3akiIodeHue

CyxneHue

Henyxnus

+ I'unore3a

Yto 03HAYAET: «IleJIeHANIPABJIEHHOE COCPeI0TOYeHe BHUMAHUS HCCJIe0BATENS HA SIBJEHUSIX
IKCIEPUMEHTA UJIH MPHPO/IbI, HX KOJMYECTBEHHAS U Ka4YeCTBEHHAS perucTpanusn?
OKCIEPUMEHT

+ HaGmronenue

CraTtucTu4eckuii ananus

OnbIT

YTo 03HAYAET «MBICJIEHHOE HJIU MPAKTHYECKOE pacyieHeHHe NMpeIMeTa UCCIeI0BaHUIT HA
COCTaBHbIE YACTH /IS DoJiee TeTATbHOIO ero n3y4eHus»?

+ aHanu3

HaAOJIFOICHUE

TAIOTE3a

CYXJICHUE

Yrto 03HaUYaET «00beINHEHNE PACYJICHEHHBIX M IPOAHAJM3MPOBAHHBIX YACTell B eINHOE
1meJioe 1Jist 00Jiee MOJIHBLIX BLIBOJAOB U 00001eHHIT» ?

aHaim3

THIIOTE3a

+ cuHTE3

Hab6monenue

Metoza, ¢ MOMOIIbIO KOTOPOI'0 PACCYKACHUSA BeAYTCS OT (aKTOB K KOHKPETHBIM BbIBOaM
370 ...

+ UHIYKIHS

JeqyKLuUs

aHau3

CUHTE3

Merton paccyxaeHusi OT 00IIMX IOJIOKEHHUI K BBIBOJAAM 3TO ...
HHAYKIOUSA

+ nepykuus

aHaJIN3

CUHTE3

Y10 03HAYAET COOTBETCTBHE 3€MEJIbHOI0 Y4yacTKa, moCaa04Horo 1 moCEBHOro MmarepuaJjia, a
TAKIKE arpOTEXHUKHU 3aJadYaM onbITa?
+ HpI/IFOIlHOCTL OIIbITa
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THUmMYHOCTE OIIBITa
[{enecooOpa3HOCTH OMBITA
OOTUMAaIIBHOCTE OIBITA

Yro noapasymeBaeTcs Mo NPUHIUNOM (IPABUJIOM) €IUHCTBEHHOI'0 JIOTHYECKOT0 pa3jinyuus?
Pa3meps! 1 HanpaBiieHUE IEISTHOK JTOJKHBI OBITh OJIMHAKOBBIMHU HAa BCEM OIBITHOM y4acTKe

+ TexHONOoTHs BO3/ICTBIBAHUS U YCIOBHUS HA OMBITHOM Y4aCTKE, KPOME UCCIIETyeMbIX (pakTopoB,
JOJIKHBI OBITH OJJUHAKOBBIMU

IIpyr MaTemMaTHUECKOM aHANIN3€ JAaHHbBIE JOJLKHBI OTIIMYATHCSA HA ONPEICICHHYIO BEIMUUHY
Hccenenyemble COBOKYITHOCTH PaCTEHUN HE JOJIKHBI 3HAYUTENBHO OTJIMYATHCS IPYT OT JIpyra

Yto 03HAYAET «BOCIPOU3BOAMMOCTH Pe3yJIbTATOB ONbITA»?

+ IIpu oBTOpE OMBITA B MACHTHUYHBIX YCIOBHUSIX U MPU aHATOTUYHBIX METOAUKAX JIOJKHBI
MOJIyYUTh aHAJIOTUYHBIE PE3YJIbTAThI

Pe3ynbTaThl OMbBITa TOMKHBI OBITH TAKUMU K€ U B IPYTUX MOYBEHHO-KIIMMATHYECKUX 30HAX

B crenytomem romy uccienoBaHuil pe3yabTaThl ONBITAa JOJIKHBI TOBTOPUTHCS

Uto maxxe mpu U3MEHEHUHU YCJIOBHUM OIBITAa M METOJUK UCCIICOBAHUS PE3YIbTATHI OMBITA JOJKHBI
MOJITBEPAUTHCS

Kakne 3HaueHnsl KpUTEepHUs YPOBHS 3HAYUMOCTH Yalle BCero NPUMEHSAT B arPOHOMMHU?
0,1 %

1%

+5%

10 %

Ecsin ypoBenb 3HaunMocTH 5%-Hbli, 4YeMy OyaeT paBeH YPOBEHb BepOSTHOCTH?
90 %

+95%

99 %

100 %

Yro o3Ha4YaeT cTeneHb 0JIM30CTH Pe3yIbTATOB K HCTHHHOMY 3HA4YEHHIO, K 00beKTHBHOM
peajbHOCTH?

+ TouHOCTB OmBITaA

IIpurogHocTs omnbITa

OOBEKTUBHOCTH OIBITA

[{enecooOpa3HOCTh OMbITA

TexHo10rHs BO3/1€JIbIBAHNS U YCJIOBHS HA ONBITHOM y4aCTKe, KpOMe HCCJIeayeMbIX
(axkTOpOB, 10/LKHBI OBITH OAMHAKOBBIMH 3TO ...

3¢ (PEKTUBHOCTD OMBITA

TOYHOCTb OIBITA

BOCITPOU3BOJIUMOCTH OTIBIT

+ MpaBUIJIO €AMHCTBEHHOT'O JIOTHYECKOTO PA3ITHUUS

CpaBHuUTe/IbHAS 00BEKTHBHAS OLEHKA JIeilicTBUS Pa3HYHBIX (AKTOPOB *KM3HU, YCJIOBHIA,
NMPHEMOB BO3/1€JILIBAHUS HJIU X COUYETAHUI HA YPOKAl CeJIbCKOX0351iiCTBEHHBIX KYJbTYP H
€ro Ka4yecTrno 3710 ...

JlaGopaTopHbI€ OTBITHI

OMBITHI IO COPTOUCTIBITAHUIO

IToneBwie OIBITHI

+ ATPOTEXHUYECKHUE OTBITHI
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OnbITHI, I/1€ CPABHUBAIOTCA NMPH OJJMHAKOBBIX YCJIOBHAX reHeTHYECKH Pa3jIMUHbIe pacTeHHs,
CJIYKAT 1Ji51 00beKTUBHOM OLIEHKU COPTOB M THOPH/IOB CeJIbCKOX0351iiCTBEHHBIX KYJIbTY
JlaGopaTopHbI€ OMBITHI

+ OnbBITHI IO COPTOUCIIBITAHUIO

IToneBwie OIBITHI

ATpOTEXHUYECKHUE OIBITHI

IIpumensitor 1Ba crocoda pasMeleHUs] OPraHM30BAHHBIX IIOBTOPEHUI:
PengomusupoBaHHOE U CiTydailHOE

CucreMaT4ecKkoe U CTaHIapTHOE

+ CmutoniHoe u pazopocHoe

Pa3bpocHoe u cinyuaiiHoe

IIpu peHIOMHU3MPOBAHHOM pa3MellleHUH BAPUAHTHI B ONbITE Pa3MeIAl0TCs?
[TocnenoBarenbHO

+ CiyuaiiHo

OpauH BapuaHT KOHTPOJIS YePEAYETCs C OTHUM OMBITHBIM BapUAHTOM

OnuH BapuaHT KOHTPOJIIS YePEAYETCS C IBYMS ONBITHBIM BAPHAHTOM

Pa3meinenue KOHTPOJIA (CTaHI[apTa) PAAOM C KAK/IbIM ONIBITHBIM BAPUAHTOM
+ CTaHI[apTHHe MCTOJbI PasMCIICHUS BApUAHTOB

CucreMaTudeckue MCTO/bI pa3MCIICHUA BAPpUAHTOB

CﬂyqaﬁHBIe MCTOJbI PasMCIICHUS BApUAHTOB

CMelaHHbIe MCTOJBI pa3MCIICHUS BAPUAHTOB

PacnosioxkeHnne onbiTa, KOrjaa NOPAAOK CIeA0BAHUS BAPHAHTOB B KasKI0M IIOBTOPEHUH
NOAYHHACTCS ONpPeIeJIeHHON cCucTeMe

CraHapTHbIE METO/IbI pa3MEILEHUS BAPUAHTOB

+ CucreMaTn4ecKue METObl Pa3MEILIEHUsI BADUAHTOB

CrnyualiHble METO/Ibl pa3MElIeHHs BApUAHTOB

CMeliaHHbIe METOBI Pa3MELICHNS BADUAHTOB

ITopsinoxk BapnaHTOB onpeneJisieTcs MyTeM PeHJI0MH3aLHH, T.¢. Pa3MELIEeHNs HX BHYTPH
Ka’K/10r0 MIOBTOPEHUs N0 KPeduI0, KOr1a KaK/Iblii BADUAHT MMeeT PAaBHYI0 BEPOSITHOCTD,
PaBHBIN IIAHC NONACTH HA JTIO0YI0 JeJIAHKY

CraHgapTHbIE METO/IbI pa3MEIEHUS BApUAHTOB

CucreMaTnueckre METO/IbI pa3MELEHUS] BADUAHTOB

+ CiydaliHble METO/IbI pa3MelleHUsI BAPUAHTOB

CMeliaHHbIe METO/BI Pa3MELICHNS BADUAHTOB

JleJISIHKH ¢ MOJIHBIM Ha00pPOM BCeX BADHAHTOB CXeMbl 00beIMHAIOT TEPPUTOPHAIBHO B
KOMIIAKTHYIO TPYIIY, KOTOPasi 3aHUMAET YaCTh IUIOMIAM Y4ACTKA ITO ....

+ Metoj opraHM30BaHHbBIX IOBTOPEHUN

PengomusnpoaHHblil METOT

CnyvaitHbiii MeTO

Pa30pocHoil meTox

Yem oTiIMUAETCA METO/I MOJTHOMH PEHAOMM3ANMH OT METO/a PEHIOMU3HPOBAHHBIX OBTOPEHUIA
+ B MeToz1e oNHOM peHAOMM3ALMN HE CO3Jal0TCS TIOBTOPEHUS

B metone nonHo#M peHmoMu3aiui 00JIbIIe BApHaHTOB

B meTonie nmonHoM peHAOMU3AIMN MEHBIIIE TOTPEIIHOCTD OMbITa
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B Mmeroze nmosiHO#M peHAOMHU3aluy BapuaHThl BHYTPH IIOBTOPEHUN pa3MEILAIOTCsA 10 KPeOHIo
(ciy4aitHo)

B kakom MeToe pa3MenieHNsi BADUAHTOB MOBTOPEHUS 3aKJIAAbIBAIOTCS B 2-X HANPABJIEHUAX
— FOPHU30HTAJIbLHO U BEPTHKAJIBLHO?

Meto oaHOM peHA0MU3AINT

Mertoa peHIOMU3UPOBAHHBIX IOBTOPEHUIN

SIMO - 1 JlakTHIIb-METOIbI

+ JIaTuHCKUM KBaapaT U JIATUHCKUI IIPSIMOYTOJIBHUK

B kakoM MeToe pa3MellieHUs] BADUAHTOB YHCJI0 BAPMAHTOB J0JI’KHO PABHATHCH YUCTY
MOBTOPHOCTEM?

Meto NOaHON pEHAOMU3 AN

Metoa peHIOMU3UPOBAaHHBIX TOBTOPEHUI

+ JIaTuHCKUM KBagpar

JlaTuHCKMI IPAMOYTOJIBHUK

JI1s1 4yero ucnoIb3yl0T PeKOTHOCIIHPOBOYHbIE NOCEBbI?

+ Jiig onpeneneHusi BApbUPOBAHUS TIOAOPOAMS TOYBbI

s onpenenienrs BIUSHUS COPTA HA YPOXKAHHOCTD KYJIbTYPhI
Jnst cHH>KEeHUsE 3aCOPEHHOCTH TTOJIE

s cHmxeHus: PUTOnaToreHHOW MUKPOQIIOPHI HA TT0JIe

UYrto 03HAUYAET «UepeIOBaAHNE BADUAHTOB HA ONMBITHBIX JeJSIHKAX B 3aBUCMMOCTH OT 337124 U
KOHKPETHBIX YCJI0BUH ONBITA»?

Cxewma onbITa

Penpe3enTaTHBHOCTH BapHAHTOB

+MeTtoj pa3MelieHus BApUaHTOB

Meron pa3menieHus: TOBTOPEHUM

OcHOBHBIE IPYINIILI METOI0B pa3MellleHHs] BADUAHTOB 110 AeJIIHKAM ONBITHOI0 y4acTKa
Ciyualinble, IOCIEI0BATENbHbBIE, OPraHU30BaHHBIE

+ CraHapTHble, CHCTEMaTHYECKHUE, PEHIOME3UPOBAaHHbIE

CucremaTnueckue, CTaTUCTUYECKUE, TIOCIIEI0BATEIIbHbBIE

CraHpapTHble, OpraHU30BaHHbIE, 10CIIE0BATEIbHbIE

Yro 03HAYACT «HACTDH YUETHOI 1eJIAHKH, HCKJIIOYEHHAs] U3 y4eTa BCJIeACTBHE CIy4YaHbIX
MOBPEKACHUN WM OIIMOOK, JONYIIEHHbIX BO BpeMs padoTbn?

+ Beiximtouka

BriOpakoBka

Ot60p

3amurka

Pa30uBKy yyacTka Nnoj onbIT HAYMHAIOT ...

C pa30MBKH OTJENIbHBIX TOBTOPEHU

C OTOMBKH 3aLIUTHBIX TOJIOC

+ ¢ BbII€JI€HHS O0IIEro KOHTYpa OIbITa U KOHTYPOB OTAENbHBIX TOBTOPEHUM
C YCTaHOBJICHHUsI DTUKETOK

Mertoa pacimienjieHHbIX AeJISTHOK HCIO0JIb3YeTCs NPEeUMYIIeCTBEHHO
Jns 3axnanku ogHO(AKTOPHBIX OMBITOB
+ Jnst 3aKi1a 1K MHOTO(aKTOPHBIX OMBITOB
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I[JISI 3aKJIaAKH1 AJIUTCIIBHBIX OIIBITOB
,Z[J'IH 3aKJIaJKH1 MHOT'OJICTHUX OIIbITOB

Yto 03HAYAET «IKCHEPUMEHT, B KOTOPOM /IeJISIHKH OTHOTO ONbITA UCHOJIb3YIOTCS KaK 0JI0KH
JJIS1 APYroro»?

Cxema onbiTa

Cxema 00beIMHEHHBIX JCTISTHOK

+ CxeMa paculeryIeHHBIX JETISTHOK

Cxema KpaTKOCpOYHOTO OIIbITa

3eMesbHas IVIOIIAAb PSAMOYTOJIbHON (GOPMBI ONIPe/IeIEHHOT0 pa3Mepa, Ha KOTOPOii
H3YYalT TOJbKO OJAUH U3 BAPDHAHTOB OIBITA:

3amurka

Bapuant

+ OnbITHAs JEIsTHKA

[ToBTOpEHUE

HccnenoBanue pacteHnii, BIPAIMBAEMbIX B COCY/AaX, B CTEKJISIHHBIX JIOMUKAX IPH CTPOIoO
KOHTPOJIMPYEMBbIX YCJIOBHSAX BHELIHEH Cpe/bl ¢ HeJIbI0 U3Yy4YeHHs] BIUAHUSA OTAeJIbHbIX
(axkTOpPOB KU3HU PACTEeHHH, CYIIHOCTH MPOLECCOB, KOTOPbIE MPONCXOAST B PACTCHUH, I0YBe
H B CHCTEeMe MM0YBa-pacTeHune:

JlaGopaTopHbIi METOI.

+ BereTtanmmoHHbBII METO/I.

JInzumerpudeckut METO.

ITonesoit meTo

KoJiblky Ha rpaHuIax JAeIsIHOK HY’KHO BOMBATh...
+ ¢ OJHOW CTOPOHBI MEPHOM JICHTHI

C Pa3HbIX CTOPOH MEPHOM JIEHTHI

B IIaXMAaTHOM MOPSIAKE OT MEPHOM JIEHTHI

B CEPEJIMHE OMBITHOM NEITHKH

Haanucu pacnoJiaraiotr Ha Tol CTOpPOHe KOJIBILIKA, KOTOPA ...
+ oOpaliieHa BHyTpb COOTBETCTBYIOIIEH ACNSHKH

oOpailieHa Hapy>Ky COOTBETCTBYIOIIEN AENSIHKU

oOpailieHa B CTOPOHY 3aIIUTHOM MOJOCH

HE pacroJiaratoT Ha KOJIbIIIKaX

MeJikoie/IsiHOYHBIE ONBITHI MPOBOAST HA ONBITHBIX AEIAHKAX MJIOIIAAbIO:
+ Jlo 10m?

Jo 15m?

Jlo 20Mm?

Jo 100 m*

J'IaﬁopaTopHO-Ho.ﬂeBble OIBITHI NPOBOJASAT HA ONBITHBIX JCJAHKAX IJIOIIA/1bIO:
5-10m2

+11-50m?

51-70Mm2

100-200 m?

IToJieBbIe ONBITHI MPOBOASAT HA ONMBITHBIX AEJISTHKAX MJIOIIAIBIO:
< 10m?
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> 10M?
+ > 50Mm?
<1 m?

3amuTa npakTu4eckoii padorsi 1

Bonpockl 1o 3amuTe npakTudeckoil paboTel «POpMyNIHMpOBaHHME TEMbl Hay4HbIX
HCCJIEJOBaHUM, cOCTaBlIeHHE paboueil runoTe3b»

1. YeM oriMuaeTcs HOBTOPHOCTh U TOBTOPEHUE OIbITA

2. i yero HEOOXOIUMO POBEICHUE OTBITOB B TOBTOPHOCTH?

3. OObsAcCHUTE OTIMYUSA IPOU3BOJCTBEHHOIO U a0COIOTHOIO KOHTPOJIEH.

Pedepar
[ToaroroBuTh pedepat Mo OAHOMY U3 HUKE IEPEUUCIICHHBIX YUEHBIX 110 TeMe «Bkiax yueHoro B
pa3BUTHE METOJUKU IKCIEPUMEHTA B arPOHOMUIN:

1. IIbep-Cumon Jlamnac 2. B.H. Ileperynos
3. Kapn @pugpux [Nayce 4. A.A. JIro6uies

5. ®pencuc laapToH 6. H.A. Ilnoxunckuii
7. Kapi [Tupcon 8. IL.®. Pokurkumii

9. VYunpsam Cun T'occer 10. B.A. JlocnexoB
11. Ponanba ®@urep 12. T.®. Jlakuu

13. JI.1A. Menpencen 14. B.A. Ilotamnos

15. A.B. JleonToBU4 16. H.®. [lepeBurikuit

17. dpyroii yueHslii, BHECIIHIA B KJIaJ] B pa3BUTHE METOJIMKH SKCIIEPUMEHTA B arPOHOMUU

3amuTa npakTH4eckoit pabornl 2

Bormpockr 1o 3amnure mpakTuaeckoi paboTel «MeToIbl pa3MenIeHIS BAPUAHTOB B OIBITAX)
Yro npencTasiseT co00il MeTo ] pa3MeIeHs] BApUAHTOB.
Hepe‘-H/ICJII/ITC OCHOBHBIC I'pYHIIbI METOJ0B Pa3MCIICHUS BAPUAHTOB B IIOJICBOM OIIBITE
OO0BsicHUTE 0COOEHHOCTH CUCTEMATHYECKOT0 METO/Ia pa3MeILeHHsI BAPUAHTOB
OOBsicHuTEe 0COOCHHOCTH Pa3MENICHHsI BADHAHTOB METOZOM PEHIOMH3AINH
OOBsicHUTE 0COOEHHOCTH CTaHIAPTHOTO Pa3MEILICHHsI BADHAHTOB B OIBITE

Nk v

3amurTa npakTH4eckoil padorsl 3
Bompockl mo 3amuTe mnpaktudecko pabotbl  «Pa3paboTka mporpaMMbl  Hay4YHBIX
UCCIIEI0BAHUI
1. UYro npencrasnsieT coOO0 OMBIT, SKCIIEPUMEHT B arpOHOMUU ?
2. B ueM 3akmouaeTcsi OCHOBHAs 3ajJada arpOTEXHUYECKUX ONBITOB M  OINBITOB IO
COPTOUCIIBITAHUIO?

3. JlaiiTe XapakTepUCTHKY Ja00paTOPHOTO U MOJEBOIO METO/I0B HCCIEI0BAHNUSA?
4. TlepeuncnuTe ¥ 0XapaKTepU3ylTe OCHOBHbIE TPEOOBAHUS, IPEABSIBISEMbIE K [I0JIEBOMY OIIBITY.
5. Tlepeuncnure u 0XapakTepU3yHWTe TP OCHOBHBIX BHJIA OIINOOK.

3ammuTa npakTH4eckoit padorsl 4

Bormpocsl o 3amure npakTuueckoi paboThl « TeXHHMKa 3aKJIaIKH MOJIEBBIX ONBITOBY
Kaxkwue 3ransl BKIIOYaeT 3aKJ1aKa MOJIEBBIX ONBITOB?

Kaxk TexHomornueckn paBHOMEPHO BHECTH yIO0OpEeHUs Ha ydacTKe?

KakoBbI 0cOOEHHOCTH MPOBECHUS MOJIEBBIX padoT B OMbITE?

Kakas nokymeHTanus 1oKHa COMPOBOXKIATH MPOBEICHUE OTbITa?

Kak paccuntath pakTHUECKYIO YUETHYIO TUIOMAb ACTSTHKU?

Kak npoBozdT yueT ypoxas pa3InyHbIX TPYIII CEbCKOXO03SHCTBEHHBIX KYIbTYP?

S

KonrtpoubHas padora
Bonpocs! kK KOHTpOIBHOI paboTe
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KpaTkast ucTopus OnbsITHOTO jena

CTpyKTypa ¥ 3aJ1a4i HaAyYHbIX UCCIIEA0BaHUM

OCHOBHbIE TOHATHUS U TEPMUHBI B arPOHOMUYECKUX UCCIICTOBAHUSIIX

[ToHsiTHE HAYYHOTO UCCIIEAOBAHUS U €TI0 ATAIbI

YPpOBHM U BUJIbI HAYYHBIX UCCIICIOBAHUI

CuCTeMHBIN MOIX0/] B HayKe (OMOreo1eHo03, IKOCHUCTEMA).

OO0mieHayyHbIe METO/IbI, UCTIOJIB3YEMbIE B arPOHOMUYECKUX MCCIIEIOBAHUSIX.
Knaccudukanmst OCHOBHBIX arpOHOMHUYECKUX METOI0B HCCIICIOBAHUS.

JlabopaTopHBIil 1 BereTAIIMOHHBIM METOJIbI HCCIIEIOBAHUS, MX CYITHOCTh U OCOOCHHOCTH
MIPOBE/ICHMUS.

. .HI/I3I/IMeTpI/I‘-IeCKI/II\/JI u BCFGTaHI/IOHHO-HOJIeBOﬁ MCTOJbI UCCIICAOBAHHNA, UX CYIIHOCTb U

0COOEHHOCTH IIPOBEICHHUS.

[TosieBoit 1 SKCTIETUITMOHHBIN METO/IBI UCCIICAOBAHUS, UX CYIIIHOCTh U OCOOCHHOCTH
MIPOBEICHHUSI.

OcHoBHbIE TPeOOBaHMUS, IPEIBSIBISEMBIC K ITOJICBOMY OMBITY: THITMYHOCTD U TIPUHIIUTI
€MHCTBEHHOI'O Pa3JIM4Msl; y4eT ypoxkKasi U JOCTOBEPHOCTh OIbITA IO CYLIECTBY.
Krnaccudukanus arpoHOMUYECKUX OTBITOB: arPOTEXHHYECKUE U TI0 COPTOUCITBITAHHUIO.
Knaccudukanus noieBbIxX OMbITOB M0 ATUTEILHOCTU MTPOBEACHUS, YUUCITY U3y4aeMbIX
(dakTopoB U 1o reorpaduIecKOMy OXBaTy 0OBEKTOB UCCIICIOBAHHMS.

XapakTepucTrKa OIbITOB, MPOBOAUMBIX B HAYYHO-UCCIEAOBATEIIbCKUX YUPEXKICHUIX U
Ha IIPOU3BOJICTBE.

Oco0eHHOCTH yCITOBUI MPOBEACHHUS MTOJIEBOTO OIBITa: METEOPOIIOTHYECKUE YCTIOBHS U
MMOYBEHHOE TIOAOPO/IHE.

PekoHrHOCIIMPOBOYHBIH (pa3BeAbIBATEIIbHBIN) TTOCEB. 3aKOHOMEPHOCTH
TEPPUTOPUATBHON U3MEHYHUBOCTH TUIOJOPOIHS TTOUBBI ONBITHBIX YYaCTKOB.

Br160p 1 MOAroTOBKA 3eMENBHOTO Y4acTKa MO ONBIT (peibed, OAHOPOTHOCTh
MMOYBEHHOTO TTOKPOBA, UCTOPHS OMBITHOTO y4acTKa).

OCO0CHHOCTH CHCTEMAaTHYECKOTO Pa3MEIICHHUS BAPHAHTORB B OIIBITE.

Oco6eHHOCTH pa3MeIleHHs] BAPMAHTOB B OIBITE METOJIOM PEHIOMHU3AIIUH.

Br160op Tembl, onpenienenue nenu, 3aad 1 00beKTOB UCCIeT0BaHuUS.

N3y4eHne n aHalIn3 COBPEMEHHOTO COCTOSIHUSI U3y4aeMOI0 BOIIPOCa U MIOCTAHOBKA
paboueii TUTIOTE3HI.

O6ocHOBaHME aKTyaJIbHOCTH, HOBU3HBI M IPAKTUYECKON 3HAUMMOCTH BOIIPOCA.
Pa3pabotka cxem 0JHO(QAKTOPHBIX U MHOTO(QaKTOPHBIX dKCIEpUMEHTOB. TpedoBaHus,
IIPEIbABISAEMBIE K CXEME OIIBITA.

TeopeTnueckre OCHOBBI IJTAHUPOBAHUS.

Br16op napameTpos.

Br16op dakTopos.

Br10op Mozaenu onbiTa.

CocraBrieHue cxeMbl OJHO()AKTOPHOTO OIBITA.

Matpuia niiaHupoBaHMsI MOJTHOTO (GaKTOPHUATBLHOIO HKCIIEPUMEHTA.

Marpuiia niaHupOBaHUs HEMOJIHOTO (aKTOPHATIBLHOIO 3KCIIEPHUMEHTA.

Hcnonp3oBaHne MaTeMaTHYECKMX METOJOB TMpH  IUIAHUPOBAHUM  ONTHUMAalIbHOM
CTPYKTYPBbI KCIIEpUMEHTA.

Oranbl 3aKJIaJK1 Ja00paTOPHOTo, BET€TallMOHHOTO, IM3UMETPUUECKOT0, BETE€TAlIHOHHO-
II0JIEBOTO U MOJIEBOTO OIBITOB.

TpebGoBaHMs K OCHOBHBIM pa0OTaM Ha OIMBITHOM yUYacTKe.

[ToaroToBka omeiTa K YOOpKe U y4yeTy ypokas. MeToJbl ydeTa ypoxas: CIUIOIIHOM, 1O
MPOOHBIM CHOTIAM, IO TPOOHBIM TUTOMIAKAM.
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38. JlokyMeHTaIus Mo OMbITY: MEpBUYHAs U OCHOBHas. TpeOoBaHUS, MpEIbsIBIIEMbIE K
Hay4YHOMY OTYETY.

39.

IIJIAHUPOBAHUA.

40.
41.
42.

43.

MOpO30- |

3UMOCTOUKOCTD

deHosornyeckre HaOMIOIEHUS U yUeT I'YCTOTHI CTOSIHUS TIOCEBOB.
VY4eT BBICOTHI U O0JIMCTBEHHOCTH PACTECHUH.
VHTEeHCHUBHOCTh HapacTaHUs PACTUTEIBHOM MaccChl
dboTocuHTE3A.

BusyanpHas OLIEHKa I0CEBOB,

KYCTaApHHUKOB U ATOJHUKOB. OHpe,Z[CJ'ICHI/Ie YCTOI\/'ILII/IBOCTI/I IIOCEBOB K ITIOJICTaHUIO.

44.
BECOBOM.
45.
KYJbTypax.
46.
KyJbTypax.
47.

Vuer 3aCOPCHHOCTH IIOCCBOB:

OypoBO# METOJ).

48.

[JIA30MEPHBIH,

W3ydenne (pU3MIeCKUX CBOWCTB MTOYBHI.

KOJIUYECTBECHHEBIMN,

Tabswuiia 3.1 — Kpurepun orjeHKH c(hopMHUPOBAHHOCTUA KOMIT@TEHITUM

OcHoBHBIE TpeOOBaHMA K HAONIOJCHHUSIM M ydeTaM B ONbBITE W OOILIME HPUHIUITBI

U YHUCTOM HPOAYKTUBHOCTH
O3UMBIX  KYJbTYP,
KOJIMYECTBEHHO-
@UTONATONIOTUYECKUE M SHTOMOJIOTHUECKHE HAONIOJCHUS W YYeThl Ha 3E€PHOBBIX
OUTONATONIOTUYECKAE W SHTOMOJIOTUYECKHE HAOMIOJCHUS M Y4YeThl HAa KOPMOBBIX

MGTO[II/IKa HU3Y4YCHUA KOpHeBOfI CHUCTEMbI (MCTOII MOHOJIMTOB, PaMOYHBIC BBICMKH H

KO'[[ 1 HaMMeHOBadHHe

Kputepuu olieHuBaHUst chOPMUPOBAHHOCTH KOMITeTEHLIN

WHAWKATOpa (yacTv KOMIIeTeHI1H)
JOCTHDKEHUS Ha 6a30BOM YPOBHE Ha MOBBIIIIEHHOM YPOBHE
KOMIIeTeHLIMM (4aCTH | COOTBETCTBYET OL[eHKe COOTBETCTBYET COOTBETCTBYET
KOMIIETEHI[1H) «y[OBJIETBOPUTE/ILHO» | OL[EHKE «XOPOILI0» OLIEHKE «OTJTUUYHO»
50-64% ot 65-85% ot 86-100% ot
MaKcHUMasnbHoro 6assa MaKCHMaTbHOTO MaKCHMaJIbHOT'O
Gamna bamia
OI1K-5 CryneHT CryneHT Biageer | CTymeHT
N1-1. Top JeMOHCTPUPYeT MaTepHaioM 10 | IEMOHCTPUPYET
DYKOBOZCTBOM 3HAHUS OCHOBHOTO | TIPOBE/IEHUI0 3HAHUS 1o
crieLanucta Gosee | Marepuana 1O | SKCMePUMEHTA/IBHBIX | MPOBE/eHHIO
BRICOKOH METOZMKaM HCC/IeIOBaHUM B | 9KCIIepUMEHTaIbHbIX
TIPOBE/IeHUST obmacty arpoHomuH, | UcciazeoBanuid. [loz
KBa/M(pUKaLn
9KCMepUMEHTAbHBIX | HO JIOTTyCKaeT | PYKOBO/JCTBOM
yHacTByeT B WCCIIe/IOBaHUS HETOUYHOCTH B | cnenmanucra  Oonee
MpOBENEHNN (cocTaBnsiet MIPOBE/IEHUH BBICOKOM
SKCMEPUMEHTAIBHBIX | nporpammy Ha0Mo/leHui U | KBamu(UKaLK
MCC/Ie/JOBaHUH B WC/Ie[JOBaHUM,3aK/Ia/Ika | YUeTOB COCTaBJISIET
00/1aCTV arPOHOMUU | OmIbITa, rIpoBeJeHue [porpammy
y4eToB u WCCIeIOBaHUM,
HabJroieHu ), HO 3aK/Ia/IbIBAaeT  OIIBIT,
UCTIBITHIBAET MIPOBOJIUT YYeTbl U
3aTpy/IHEeHUs B BbIOOpe HabJroieHust
OTTUMAJILHOTO METOZa
TIPOBE/IEHUST
HCC/IJIe0BaHUM o
y4eToM 30HAJTbHBIX
0cobeHHOCTel
OIIK-5 CryzeHt CryzeHT CryzeHt
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N/-2. Ncnosibdyet JIeMOHCTPUPYET JIeMOHCTPUPYeT JIEMOHCTPUPYET
KJ/lIacCuueckKue u 3HAHHA KJ/IdCCHUUYeCKUX | 3HaHHA 3HaHHUA
COBpeMeHHbIe U CeBPEMEHHBIX | KTaCCUUeCKUX U | KJJaCCUUeCKUX u
MeTOJbI METOZIOB CeBpeMEeHHBIX CeBpEMEHHBIX
MCCTIe/I0BAHNS B WCCIIeJOBAHUS B | METOZIOB METO/IOB
arpoHOMUH, HO | MCC/IeZloBaHuUs B | MCC/IeIOBaHUS B
arpoOHOMUU
VCITBITHIBAET arpoHOMUH, HO | arpOHOMUU
3aTpy/JHEHUS B BLIOOpE | I0MyCKaeT
ONTHMA/LHOIO MEeTO/la | HeTOUHOCTH B
TIPOBe/IeHUS BbIOODE
HCC/I/Ie0BaHUH C | ONITUMAaIbLHOTO
y4eToOM 30Ha/IbHBIX | METO/Ia  TPOBE/IEHHs
ocobeHHOCTeH WCCIIZIeOBaHUM C
yU4eTOM  30HA/IbHBIX
ocobeHHOCTeH

O1ijeHouHble MaTepHaJbl U CpPeACTBA /i1 NPOBepKH c(PopMHPOBAHHOCTHU
KOMIIeTeHIUMI
Moynib 2. OCHOBBI CTaTUCTUUYECKOM 00pabOTKU pe3yJ/ibTaToOB UCC/Ie0BaHUN

TecToBbIE 3a1aHUS

Pa3jies MaTeMaTHKH, KOTOPBIi, OMUPAsICh HA TEOPUIO BEPOSITHOCTH, 3aHUMAETCsl METOaMHU
CHCTEeMATHU3alMU, 00PA0OTKH JAHHBIX C HCIOJIb30BAHUEM CTATUCTHYECKHX XaPAKTEPUCTUK
AJIS1 TIOJTyYeHUsl HAYYHBIX M NPAKTHYECKUX BHIBOJ0B

+ MaTreMaTtu4eckas CTaTUCTHKA

MaremaTuueckasi MOJCIb

Bapuanus

Amnanus

CBoJ1 NPUHIIUNIOB NJIAHMPOBAHMS, IOCTAHOBKYU U MPOBeIeHHUs] PA3JIMYHBIX ONBITOB B
arpoOHOMMH, 2 TAKJKE METOA0B MATEMATHYECKOIl 00pad0TKHU IKCIIEPUMEHTAJIbHBIX JAHHBIX B
3aBHCHMOCTH OT IJIAHA ONBITA 3TO ...

MaremaTuueckas MOJEb

+ OCHOBBI HAYYHBIX HCCJICIOBAHUIM

MeTtob1 uccae0BaHM

AHanu3 BapHaIlMOHHBIX PAJIOB

MaremaTn4eckasi CTATUCTHKA B ATPOHOMHH JTO ...

+Pa3nien MmaTeMaTUKH, KOTOPBINA, OMIUPASICh HA TEOPUIO BEPOSITHOCTH, 3aHUMAETCSI METOAaMHU
cUCTeMaTu3aIuu, 00paboTKU JAaHHBIX C UCTIOTH30BAHUEM CTATUCTHYECKUX XapaKTEPUCTUK IS
MOJTYYEHUST HAYYHBIX U MPAKTHYECKUX BHIBOJIOB

CBOJ1 IPUHIMIIOB MJIAHUPOBAHMS, IOCTAHOBKH M MPOBEJCHUS PA3JIMYHBIX ONBITOB B arPOHOMUU
[InanupoBaHue YpOkaeB CEIbCKOXO3SICTBEHHBIX KYJIbTYP

[IpoBeneHue ONBITOB B arpOHOMUU

Teopuro maJioit BbIOOpKHU 000ocHOBaJ B 1908 ronay....

b.A. JocrexoB

®. I'anpTOH

K. ITupcon

+ B. T'occer

MeToanky KOppeJsiiHOHHOI0 M PerPecCHOHHOI0 AaHAJIM30B pa3padoraJ

Bb.A. Jloctiexos

+ @. ["'anbTOH

K. IIupcon
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B. I'occer

TeopHI0o CTATHCTHYECKON NMPOBEPKHU I'MIIOTE3 — IMCIIEPCHOHHBIH aHAJIM3 pa3padoraJ
B. I'occer

K. ITupcon

®. ['asibTOH

+ P. ®umep

IIceBponum «CThIOAEHT» HMeJ

+ B. I'occer

K. IIupcon

@. ['anpTOH

P. ®umep

B Poccum MeToAbI CTATUCTUYECKOI 00PAa00TKH B ATPOHOMHUYECKHUX HCCJIeI0BAHUSA BIIEPBbIe
ucnoJib3osai B 1867-1869rr....

+]J1.1. Menneneen

M.B. JlomonocoB

H.A. ITnoxuHckuit

H.®. [lepeBuukuit

I[lepBBbIM, KTO M3J10KUJ UaAeU, U MeToAbl P.®@umepa B Poccnu 0611

+H.®. [IepeBunkuit

A A. JIroGuiieB

M.B. JlomonocoB

H.A. ITnoxunckuit

B xaxoMm roay 0b11 nepsblii Boimyck yueOHuka b.A. JlocnexoBa «MeToauKa 110J1eBOro
onbiTa»?

1901

1915

+1965

1987

CBOIICTBO YCJIOBHBIX €IMHHUL OTJIMYATHCA APYT OT APyra aa:ke B OAHOPOJHBIX COBOKYITHOCTSAX
Ha3bIBaeTCs

Br160pKoil uitu COBOKYITHOCTBIO

COBOKYITHOCTBIO WM F€HEPATIBHON COBOKYITHOCTBIO

+113MEHUYMBOCTHIO WJIM BApbUPOBAHUEM

Bb100pouHOI COBOKYITHOCTBIO I IIPOCTOM BHIOOPKOI

HN3meHuYMBOCTH MM BApbUPOBaHUE ITO ...

+ CBOMCTBO YCIOBHBIX €IMHUIL] OTIIMYATHCS APYT OT APYyTa AaK€ B OJHOPOJHBIX COBOKYITHOCTSIX
Bces rpynina o0beKTOB MOAJIeKAIINUX U3yUYEHUIO

PacnionosxeHne BapuaHT B IOPSAJKE BO3pACTaHUS

PamxupoBanue 00bEKTOB

CoOBOKYITHOCTBIO WJIM FeHEPAIbHON COBOKYITHOCTBIO HA3bIBAIOT. ..

CBOWCTBO YCJIOBHBIX €AMHMI] OTJIMYATHCS IPYT OT APYTa Ja)Ke B OJJHOPOJIHBIX COBOKYITHOCTSX
+ Bes rpynina 00beKTOB MOAIeKAIIUX U3YUEHUIO

Pacrnionoxxenne BapuaHT B MOPSAIKE BO3PACTAHUS

PanxupoBanue 00beKTOB

PankupoBanueM Ha3bIBaKOT ...

CBOICTBO YCJIOBHBIX €MHMI] OTJINYATHCS IPYT OT ApYra Ja)e B OJHOPOIHBIX COBOKYITHOCTSX
Bcro rpynmny 00beKTOB MOJIIeKAIINX U3YUEHUIO

+ PacnioniosxeHre BapyaHT B HOPSIKE BO3PACTAHUS

Bb160p0ouHYI0 COBOKYITHOCTh B T€HEPaIbHOM BHIOOpKE

Bcro rpynny 00beKTOB, OAJIEKALYI0 H3YYCHHIO HA3BIBAKOT

Bb160pKOi#1 UM COBOKYITHOCTBIO

+ COBOKYIIHOCTBIO MJIM T€HEPATIbHOW COBOKYITHOCTBIO
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N3MeHYMBOCTHIO U BapbUPOBAHUEM

Br100p0o4HOI COBOKYITHOCTBIO MITH TTPOCTOM BHIOOPKOM

Pacnosioxkenne BApHAHT B MOPS/IKe BO3PACTAHUS HA3bIBAIOT
BapsupoBanunem

Yacroron

+PamxupoBaHueM

Bapuaunonsslii psn

Yro HA3LIBAKOT BAPDbUPOBAHUEM ?

[TpuMeHeHne pa3TUYHBIX 103 YAOOPEHHIA B OIIBITE

CnocoOHOCTh OIHUX PACTEHHM OTJIMYATHCS OT APYTUX

BiusiHre HEKOHTPOIUPYEMBIX (aKTOPOB

+ V3MeHUNBOCTbh CBOMCTB PACTEHUHN U UX CpeJbl OOUTAHUS
HN3MeHYHBOCTH CBOIICTB PACTEHUI U cpebl X O0UTAHMS HA3BIBAIOT...
+ BapbeupoBanuem

Yacroron

PanxxupoBanuem

Bri6pakoBkoii

Bb10opKkoii HA3BIBAIOT ...

+ yacTb 00BEKTOB, KOTOpas MoIajia Ha IPOBEPKY, UCCIIEIOBaHUE

CBOMCTBO YCJIOBHBIX €IMHUILl OTJIMYATHCS IPYT OT ApYra AaKe€ B OJHOPOAHBIX COBOKYITHOCTSIX
BCA IpyMnna 00bEeKTOB MOJUIEKAIINX U3YUECHUIO

CIIOCOOHOCTh OJJTHUX PACTEHUU OTIUYATHCA OT JPYTHX

Yucia, KOTOpble XapaKTepPHU3YIOT, CKOJIBLKO Pa3 MOBTOPSIeTCH Kajka0e 3HaYeHHe IPU3HAKA y
YIEHOB IaHHOH COBOKYNHOCTH, HA3bIBAKOT

TFE€HEPAIBHON COBOKYITHOCTBIO

BAapbUPOBAaHUEM

+ 4acToTaMH IIpA3HaKa

PanxxupoBanuem

Onpenennrte B H3MEHYUBOCTH — YPOKAWHOCTD 03MMOM NMIEHUIbI?
KauectBeHHast 1ByxpaHroBas

KonnyectBenHas quckpeTHas (IpepbIBUCTas)

+ KonmuecTBeHHas HenmpepbIBHAS

KauecTBeHHass MHOrOpaHroBas

Onpenennre B U3MEHYUBOCTH — KOJMYECTBO 3epeH B KoJioce?
KauecTBeHHast 1ByXpaHroBas

+KonuyecTBeHHas qUCKpeTHas (IpephIBUCTas)

KonuuecTBeHHas HenpepbIBHAS

KauecTBeHHast MHOropaHronas

Onpenennre B H3MEHYUBOCTH — NPHKUBAECMOCTD Ca’KeHIEB?
+ KauecTBeHHas 1ByXpaHIroBas

KonnyectBenHas quckpeTHas (IpepbIBUCTas)

KonuuecTBeHHas HenpepbIBHAS

KauecTBeHHast MHOrOpaHroBas

Onpenennre BU U3BMEHYNBOCTH — OKPACKA TOMATOB nepe yoopkoii?
KauecTtBeHHast 1ByXpaHroBas

KonuuectBeHnHas nuckperHas (MpepbIBUCTAs)

KonnuecTBeHHas HenpepbIBHASA

+ KauecTBeHHas MHOrOpaHroBas

Pa3zmax Bapuauuu onpeaejsor mo ¢popmy.ie

HCP=t,,-5d

+R = Xmax— X min
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S=+/x*
S=vX-x*
KonuecTBeHHYI0 H3MEHYMBOCTH MAJIBIX BLIOOPOK ONpeessiioT 1o ¢opmyJie

oYX D)

n—1
S=x*
S=vX-x
HCP=t,,-5d

CTaHL[apTHOC OTKJIOHEHHE B KOJIHMYECTBEHHOM U3MEHYHUBOCTH onpeaejasroT 1mo (1)0pMyJ'Ie

S=+/x*
S=vX-x’
+8 =487

HCP=t,,-5d

Kodpuument Bapuanum B KOJIMYECTBEHHON U3MEHYMBOCTH ONPeEAeJS 0T 10 (popMmyJie
Sx100

+V =——

X
V=+8
V=+X-x*
V=t,-Sd
Sx100

ITo popmyne /' = ——— B KoIMYeCTBEHHOH M3MEHYMBOCTH ONpPeAeISIOT
x

+ K03 (HUIIMECHT BapHUALIUH
CTaHJAPTHOE OTKIIOHEHHE
TUCTIEPCHUIO

OImMOKY Pa3HOCTH CPETHHUX

o dopmyae S = \/E B KOJIMYECTBEHHOI U3MEHYUBOCTH ONpPeaeAI0T

Kod(PuIMeHT BapuaIuu

+ cTaH1apTHOE OTKJIOHEHUE

Hucnepcuto

OmmbKy pa3HOCTH CPeTHUX

2(X=X)
n—1

Kod(puImeHT Bapuauu

CTaHJApPTHOE OTKJIOHEHUE

+ IUCTIIEPCHUIO

OIIMOKY Pa3HOCTH CPETHUX
OTHocuTebHAsE OIMOKA BHIOOPOYHOI cpeiHeil onpenessieTcsi o popmyJie

2 N
o popmyie S~ = B KOJIMYECTBEHHON U3MEHYNBOCTH ONpPeae/III0T

+SX%=SX>i100
X
n—1

ﬁZ/ﬂX—ﬂ2
nx(n-1)
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X—-A4

(XA
n—1

o ¢popmyae sx2, :M onpeaessiloT

X
+ OTHOCHTEJIBHYIO OIIMOKY BEIOOPOYHON CpeaHen
OImMOKy BBIOOPOYHOM cpeaHeit
omunoOKy ko3 duirenTa Bapuanuu
OMMOKY CTaHIAPTHOTO OTKJIOHCHHS
IIpou3BoIbLHBIA MOMEHT IEPBOH CTENEHH ONpedeJs 0T o popmy.ie

n—1
b:Z(X—X)Z
n
b:(X_A)Z
n—1
+52M
n

JloJ11 HAJIMYMA NPU3HAKA B Ka4eCTBEHHOH M3MEHYHMBOCTH 3TO ...

+ OTHOLIEHHE Yuciia 00BEKTOB C JAHHBIM MIPU3HAKOM (n) K o01emMy o0bemy BeIOOpKH (N)
[0Ka3aTellb U3MEHUMBOCTH KaU€CTBEHHOI'O IMPU3HAKA

pPa3HOCTb MEXAY €AMHULICH U J10JIeH HAIUYUS MpU3HaKa

OTHOILIEHHE 0011ET0 00bEMa BEIOOPKHU K YHCITy O0OBEKTOB C JAHHBIM IPU3HAKOM
OTHomeHne YUCI1a 00bEKTOB € IaHHBIM NPU3HAKOM (n) K 00memy 00bemy BbiOOpKH (N) 310
Jonst oTcyTCTBHSI MPU3HAKA

+ Jlons HaMuuMs pu3HaKa

Bri6opounas nons

OTtHocuTenbHas 10714

JloJ1s1 OTCYTCTBHS IPU3HAKA B KAYeCTBEHHON N3MEHYHUBOCTH ITO ...

OTHOILIEHHE YKCclla OOBEKTOB € JaHHBIM IMPU3HAKOM (n) K 001eMy 0obeMy BbIOOpKH (N)
IIOKa3aTelb U3MEHUYNBOCTH Ka4ECTBEHHOT'O MPU3HAKA

+ pa3HOCTh MEXKy €IMHULIEW U TOJIEW HAJIMYMS IPU3HAKa

OTHOIIEHHE 00111er0 00beMa BBIOOPKH K YUCITy 0OBEKTOB € JaHHBIM IPU3HAKOM

ITo popmyne p=", N B Ka4eCTBEHHOH M3MEeHYUBOCTH HAXOAAT

+Jlonro HanM4Ksl NprU3HaKa

Jlonto oTCyTCTBHS NpU3HAKa

JloJro BNUSHUSA TPU3HAKA

KauecTBeHHBIN NTOKa3aTENb

ITo popmyne g=1—p B Ka4ecTBEHHOH M3MEHYNBOCTH HAXOAAT

Jomio Hanuuus mpU3HaKa

+ Jlonro oTcyTCTBHA NPU3HAKA

Jlomio BIUSTHUS MpU3HAKA

Hoiro kod¢dunrenTa Bapuaimu

Kakum cumBos10M 0003Ha4YaeTcs: fucnepeus?
S

+ §?

A"

n
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Kakum cumBos10M 0003HavaeTcst ko3¢ punuenT Bapuanumn?
S

S2

+V

n

Kakum cumMB0OJIOM 0003HAYaETCSI CTAHIAPTHOE OTKJIOHEeHUEe?
+S

S2

v

n

Kakum cuMB010M 0003Ha4YaeTCsi MIOBTOPHOCTD ONbITA?

S2

v

+n

1

Kakum cumMBOJIOM 0003HAYAETCSI YHCJI0 BAPUAHTOB?

n
v
N
+1
KosddpuumenT Bapuanum B Ka4eCTBEHHON U3MEHYHMBOCTH ONPEACIA0T 10 ¢gopmyJie

Sx100

Smax
(X —4)

n
S5 — Sx x 100
X

HCP=t-5d
L0110 HATMY U NPU3HAKA BBIYUCJIAIOT 110 (popmy.ie
+p="n N
p=q-1
q=" N
q=p-1
J10/110 OTCYTCTBHSA NPU3HAKA BLIYHCIAIOT 10 (hopmyie
p=" N
p=q-1
q=" N
+qg=p—1

CranaapTHoe OTKJIOHEHHE B KAa4eCTBEHHOH M3MEeHYHUBOCTH ONPeesioT no gpopmy.ie

S=+/5?
+S=1\pqg
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5= P4
n
SZ
S=,>
n
Kaxkoii noxka3sare/ib HaxXoadT 10 gopmyJie Vp = Sx100 ?
Smax

KoaddunmenT Bapuanuu KoIM4eCTBEHHON H3MEHYUBOCTH

BapsupoBanue npusHaka

+Koaddunment Bapuanmu kaueCTBEHHOW N3MEHYNMBOCTU

Bapuanus

I[TapaMeTpuYecKUMHU HA3BIBAIOT KPUTEPHUH...

+ KOTOpBbIE OCHOBAHBI Ha MPEANOI0KEHNUH, YTO PacHpeeNIiCHHe IPU3HAKa B COBOKYITHOCTH
MOIYUHSIETCS] HEKOTOPOMY M3BECTHOMY 3aKOHY, HAIPUMEP 3aKOHY HOPMAJIBHOTO pacIpeleeHUs
HCTIOJIb30BaHUE KOTOPBIX HE TPeOyeT MpeIBapUTEeIbHOTO BEIYUCIICHHS OIICHOK HEM3BECTHBIX
napaMeTpoB pachpeeNieHUs U Jaxke MPUOIMKEHHOT0 3HaUeHHUS 3aKOHA pacipe/ieieHUs pU3HaKa
KOTJ]a YPOBEHb 3HAYMMOCTH OTIPEIEISIETCS KOHKPETHBIMH 3a/la4aMi HCCIIECIOBAHUS

KOT'Jla ypOBEHb 3HAUMMOCTH HE U3MEPSET CTENEeHb PUCKa

HenapameTpu4ecKMMH Ha3bIBAIOT KPUTEPUHU

KOTOpBIE OCHOBAHBI Ha MPEJIIOJIOKEHHUH, YTO paclpeie]ieHne MPU3HaKa B COBOKYITHOCTH
MOJYUHSCTCSI HEKOTOPOMY M3BECTHOMY 3aKOHY, HAI[PUMEP 3aKOHY HOPMAIILHOTO PACIpeIeTICHHS

+ KCIOJIb30BaHKUE KOTOPBIX HE TPeOyeT MpeABapUTEIHHOTO BEIYUCICHHS OLEHOK HEU3BECTHBIX
napaMeTpPOB pacIpeleNIeHus U JJake MPUOIMKEHHOT0 3HAYCHUS 3aKOHA pacpee/ICHHs TPU3HaKa
KOI'Jla yPOBEHb 3HAUMMOCTH ONPEENSIeTCS KOHKPETHBIMU 33Ja4aMU UCCIIECIOBAHUS

KOTJ]a YPOBEHb 3HAYMMOCTH HE U3MEPSIET CTETIEHb PUCKa

Kak pacmindpossbiBaercs HCP?

HaunbGonpimmii cymecTBeHHBIN pe3ysibTaT

Head Certain Point

Haubonpmast cpennsist pa3Huia

+HaumeHnbIas cyiiecTBeHHasi pa3HOCTh

Kakast u3 Mojesieii 1ucnepcHOHHOI0 aHAJM3a OTHOCUTCS K MeTOIY PEHI0OMU3HPOBAHHBIX
NOBTOPECHHUI?

+Cy=Cv+Cp+(z

Cy=Cv+Cp+Ct+(Cz

Cy=Cv+C(Cz

Cy=Ca+Ch+Cab+Cp+Cz

Cy =Cv + Cp + Cz nannasi MojieJib 1MCIEPCUOHHOT0 AHAJIN32 OTHOCUTCA K ...

+ K MeTony peHoMe3upOoBaHHbBIX TOBTOPEHUH

K nByx(dakTopHOMY OITBITY

K BereranimioHHOMy MeTO/Ibl 6€3 MOBTOPEHUH

K am6-merony

Kaxkasi u3 MojeJieil qucrnepcHOHHOI0 AaHAJIM3a OTHOCUTCS K ABYX()AKTOPHOMY ONBITY?
Cy=Cv+(Cp+C(Cz

Cy=Cv+Cp+Ct+(Cz

Cy=Cv+(Cz

+Cy=Ca+Ch+ Cab+Cp+Cz

Cy =Ca+ Cb + Cab + Cp + Cz nannasi MoJieJib TUCIIEPCHOHHOT0 AHAJIN3A OTHOCHTCS K...
K meTony peHnomMe3upoBaHHBIX TOBTOPEHHIA

+ K nByXx$akTopHOMY OIBITY

K BereraniioHHOMy MeTO/Ibl €3 MOBTOPEHUH



29

K sm6-merony

Kakoii mokasaTesib B INCIEPCHOHHOM aHAIW3e HAXOUTCs Mo dopmyae S =+/S> ?
+ CTangapTHOE OTKJIOHEHUE

KoadduruenT Bapuarum

JlommycTrMasi OTHOCHUTEIbHAS OITHOKA

O0BeM BBIOOPKH

. S-100
Kakoii nokasare/ib B 1MCIIEPCHOHHOM aHAJIM3e HAXOAUTCH 10 popmyae V=—7?
X

CranmapTHOe OTKIIOHEHHUE

+ Koaddunment sapuanun

JlommycTrMasi OTHOCUTEIbHAS OITHOKA

O0BeM BBIOOPKH

Kaxoii noka3zare/ib B 1MCIIEPCHOHHOM aHA/IN3e HaX0AuTcs 1o popmynae HCP =t,,-Sd ?

Head Certain Point

HauGonpiiuii CyImecTBeHHbIH pe3yibTar

+ Hanmenpmas CymecTBeHHasi pa3HOCThb

HawubombInas cpefHss pa3Huia

IIo xakoii q)opMy.]Ie B TUCIIEPCHOHHOM aHAJIM3€ HAXOAAT CTAHIaPTHOE OTKJIOHEeHHe?

Ommndka pa3HOCTH CPeJHUX B JMCIIEPCHOHHOM aHAJIM3e ONpeaeasercs no gpopmy.ie...
28?
n

+Sd

Sy=—"

Sf=—0u

KakoBa 0yaer creneHb M3MeHYMBOCTH NPU3HAKOB npu V =12 %?
Cnabas
CwibHas
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+ Cpennsist

OueHb CUIIbHAS

KakoBa 0yaer cTeneHb N3MeHYMBOCTH NPU3HAKOB nipu V = 35 %?

Cnabas

+CunpHas

Cpennsis

Ouenb cuibHas

KaxoBa 0yaer cTeneHb N3MEHYMBOCTH NIPU3HAKOB nipu V =3 %?

+Crnabas

CunbHas

Cpenuss

OueHb CUIIbHAS

IIpu cn1adoii M3MEHYUBOCTH NPU3HAKA KO3 PuueHT Bapuanun OyaeT B mpejaesax...
+ menee 10%

ot 10 10 20%

6omee 20%

6onee 40%

IIpu cpenHell ©3MEHYHBOCTH NPHU3HAKA KO3 GUIHMEHT Bapuanuu 0yaer B mpeaeJiax...
menee 10%

+ot1 10 70 20%

6omnee 20%

6omee 40%

IIpu BbICOKOM M3MEHYMBOCTH NPU3HaKa KO3 PUIHEeHT Bapuanum OyaeT B npeaeJiax...
Menee 10%

ot 10 10 20%

+ 6osee 20%

6onee 40%

To4HOCTH onpeae/ieHUsI BLIDOPOYHOM CPeIHel CUYUTAETCS BHICOKOI, €CJIM OTHOCUTEIbHAS
omudKka BbIOOPOYHOIA cpeaHeii...

+menee 3%

6onee 3 u meHee 6%

6onee 6%

6omnee 10%

TouHoCTB OnpeneeHnss BLIOOPOYHOM CpeHell CYNTAETCH CPedHelH, ecJIM OTHOCHTE/IbHAasI
omudKka BbIOOPOUYHOIA cpeaHeii...

Mmenee 3%

+06oiee 3 1 meHee 6%

6onee 6%

6omnee 10%

To4HOCTH OnpeneeHns BHIOOPOYHOI CpegHeil CUUTACTCH HU3KOM, eCJIM OTHOCHUTEIbHAasI
omudKka BbIOOPOYHOIL cpeaHeii...

Mmenee 3%

6onee 3 u meHee 6%

+ 6onee 6%

6omnee 10%

. Sv?
Io 3T0i1 hopmyJie B AUCTIEPCHOHHOM aHAJIU3e [ = — pacCUNTHIBAIOT
Sz*

Pacnpenenenune CthroeHTa

3aKOH HOpMaJbHOTO pacnpezeneHus ['aycca
+ Pacnpenenenue @umiepa

Pacnpenenenue Ilupcona
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Pacnpenesnienne duiepa B AMCNEPCHOHHOM aHAJIU3€E ONPENEISIIOT Mo popmy.ie...

Kakosa O0yzaer ¢popma nposiBjieHUsI KOppeJsiliiM, KOI/Aa NPH YBeJNYeHHH OJHUX IPU3HAKOB
COOTBETCTBECHHO YBEJIUYMBAIOTCS APyrue NpU3HaKu?

KpuBonuneiinas

+ [IpssmonuHeiiHas

KauectBennas

KonuuectBennas

Korna ncenenyercsi cBsi3b MexK1y ABYMSI IPU3HAKAMM, TO 3TO KOPpeJIsiLus...

+ IIpocras

MHoOXecTBEeHHas

Cpennsis

IIpomesxyTouHas

Korna nccnenyercsi cBsi3b MexK1y TpeMs U 00Jiee IPU3HAKAMU, TO 3TO KOPPeJISALHU. ..
IIpocras

+ MHoOXecTBeHHas

Cpenuss

IIpomexxyTouHnas

CreneHb M 0COOEHHOCTH U3MEHEeHHs OAHOr0 U3 npu3HakoB (X) Ha equHuny aApyroro (Y) —
3TO...

KOppesIus

BapHanus

JUcrepcust

tperpeccus

KaxkoBa OyaeT TOYHOCTD OnpenesieHnsi BbIGopouHoii cpenneii eciim Sx% = 2%
+BeIcokas

Cpenuss

Huskas

OueHb HU3Kas

KaxkoBa OyaeT TOYHOCTD OnpeieieHusi BbIGopouHoii cpenneii ecomm Sx% = 4%
Beicokas

+ Cpennsis

Huskas

OueHb HU3Kas

KaxoBa Oyaer TOYHOCTDH onpeesieHus: BIGOPOUHoii cpexneii ecoim Sx% = 12%
Bricokas

Cpennsist

+ Huskas

OueHp HU3Kas

BoccranoBiieHue BblNaBIeil 1aThl NPOBOAAT 10 opmy.ie
V+nP-Y X

[-n

Xeoc =
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IV +nP

Xeoc = ———
(I1-1)x(n-1)

_ S
(1-1)x(n-1)
V+nP-3 X 10 faHHOli (popMYyJie IPOBOASAT
(1-1)x(n-1)
+ BOCCTAHOBJICHHE BBINIABIIEH JAThI
BBIOPAKOBKY COMHUTEIBHBIX JAaT
OnpeJIeJICHUE TOBTOPHOCTH OIIbITA
OIpe/iesIEHNEe TOYHOCTH OIIbITa
Pacusienenne o01eii cyMMbI KBaJIPaTOB OTKJIOHEHHH 1 001Eero YMCcja cTeneHe cBo00AbI Ha
YaCTH — KOMIIOHEHTbI, COOTBETCTBYIOIINE CTPYKTYPe IKCIEPUMEHTA, H OI[eHKA 3HAYUMOCTH
AeMCTBUA Y B3aUMOJACHCTBUSA M3y4aeMbIX (P)AKTOPOB ABJIAETCH CYIIHOCTHIO
+/IMCIIEpCHOHHOTO aHAIN3a
Koppenauronnoro ananuza
Perpeccuonnoro ananmsa
KoBapuannonHoro ananuza
Kaxoii moka3are;ib HaxoadT no popmysae N =/-n?
Koppekrupyromuii ¢pakrop
+ OO0wiee Yuciao HAOIOASHUI
IIpou3BoapHOE HAYAIIO
[Tpon3BoNBHBIA MOMEHT IEPBOU CTETIEHU
OO0y cymMMy KBaIpaTOB HAXOAAT MO (hopmy.ie

Xeoc

Xeoc =

P2
Cp = Zl -C

2
Cv= z -C

n
+Cy=>X"-C
Cz=Cy=-Cp—Cv

2 o
Cy= ZX —C mo naHHoii (opmyie B TMCIEPCHOHHOM aHATN3€ OMPEAEISIOT. ..

+0011y10 cyMMy KBaJpaToB

CyMMy KBaJpaToOB TIOBTOPEHHIA

CyMMy KBaipaTOB BapuaHTOB

CyMMy KBaJpaToB OMIHUOKH

CyMMy KBaJpaToOB A5 IOBTOPEHUIl HAXOAAT N0 hopmy.ie

2

+ (p=
2V
Cv= -C
n
=) X'-C
Cz=Cy=-Cp—Cv
2P
p = T C mno nanHoii ¢popmyJie B TUCTIEPCHOHHOM aHAJIN3€ ONPeAesIoT. ..

00I11yI0 CyMMY KBaJJpaTOB
+ cymMMy KBaJpaTOB MOBTOPEHUI
CYyMMY KBaJIpaTOB BapUaHTOB
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CyMMY KBaJ[paTOB OIIUOKHU
CyMMy KBaIpaToB [IJIsi BADMAHTOB HAXOAAT MO popmy.ie

P2
CpZZI -C

27 -

n
=) X*-C
Cz=Cy=-Cp—Cv

2
CVZZV

n
o0LIyI0 CyMMY KBaJIpaToOB

CyMMY KBaJpaTOB ITOBTOPEHHI

+ cyMMy KBaJIpaTOB BapUAHTOB

CyMMY KBaJ[paTOB OIIUOKH

CymMmy KBapaToB OIIMOKHN HAXOASAT MO (popmy.ie

+ Cv=
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Ecin pakTnyeckoe 3Havenue kpurepuss @umepa (F) 6oabme Teopernueckoro (Fos), To
HyJIeBasi TMIIOTe3a
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He Brruncnsercs

Coxpansiercs

Ecin pakTnyeckoe 3Hayenue kpurepuss @umepa (Fd) menbme reopernueckoro (Fos), To
HyJleBasi TMIIOTe3a

Omnposepraercs

+ [loaTBepxnaercs

He Beruncnsercs

Coxpansiercs

Kosdpuument koppessinuu 0003Ha4a10T 0yKBOI
dyx
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byx

Ko>dduument perpeccun 0003Ha4a0T OyKBOI

dyx

;

r

+ byx

IIpoBepounasi ¢popMyJia NP BEIYUCIAEHUH KO3 (PUIHEHTOB perpeccun
+ Q/x)@(y:rz

=32 =S
BykBeHHOe 0003HAUeHHME T 03HAYAET
+K03(OUIHEHT KON
KO3 PUIMEHT AeTepMHUHAIINI
K03 uIMeHT perpeccuu
Kkputepuii @uiepa
BykBenHoe o6o3naueHue dyx 03Ha4YaeT
KO3 (D PHUITUEHT KOppesIun
+ko03punmeHT gerepMuHaAIIH
ko3 uImeHT perpeccuun
Kpurepuil Puiiepa

3amura npakTu4eckoii padorsi 1
Bonpocs! 1o 3amure npakTHueckoi padoThl «3agauu U OCHOBHBIE MOHATHS. COBOKYITHOCTD
U BBIOOPKa»
4. Yro B arpOHOMHUU Ha3bIBAIOT BapHaluell U BapbUPOBaHUEM ?
Uto Takoe reHepasibHasi COBOKYITHOCTb?
YTto Takoe ypOBEHb IOBEPUTENBHOU BEPOATHOCTH KaK €r0 UCHOJb3YIOT U 3alIUCHIBAIOT?
Uto Takoe HOpMaJIbHOE pacmpeeneHue?
Korna ucnons3yioT 3aK0H MallbIX BEIOOPOK?
Uto 03HaUaeT KpUTEPHUi JOCTOBEPHOCTH?
10 [Haiite xapakrepuctuky kputepus CTbloJIeHTa U Kputepus Ouiiepa.
11. Ilepeunciure OCHOBHBIE 33/1a4d MATEMAaTUYECKON CTATUCTUKH.

© 0oL

3amuTa npakTH4ecKoii padoTsl 2
Bomnpocsl 1o 3amure npakTudeckoi paboThl «AHAIN3 BApUALMOHHBIX PAOB (BBIYHUCIEHUE
CTaTUCTUYECKUX XapaKTEPUCTHK BHIOOPKH ) KOJIMUECTBEHHOW U KAUYECTBEHHON M3MEHYMBOCTH)

6. Yem otmyaeTcs KOJIMYECTBECHHAS U KAYeCTBCHHAS U3MEHUMBOCTE ?

7. [Ipu xakux ycnoBUAX BbIOOpKA CUMTAETCS MaJION U O0JIbIION?

8. Kakuve OCHOBHBIE CTaTUCTUYECKHE XapPaKTEPUCTUKH MCHOJIb3YIOT B KOJIMYECTBEHHOMU
N3MEHYNUBOCTH?

9. UTo Takoe BapuallMOHHBIHN PsJl U KaK €ro COCTABIISIIOT?

10. Kakue cratucTuueckue XapakTEPUCTUKHA BBIYUCISIOT [JI1 aHalv3a KayeCTBEHHOH
W3MEHYHUBOCTH

3amura npakTH4eckoii padorsl 3
Bormpocs! 1o 3amntute npaktudeckoi padboTsl «/crnonp30BaHne MaTeMaTHUE€CKOW CTATUCTUKH TIPH
TUTAHUPOBAHHUH SKCIIEPUMEHTA U TIOJITOTOBKA JAHHBIX K CTATUCTHYECKON 00paboTKe)
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3amura npakTudeckoii padornl 4
Bonpocs! no 3amuTe npakTHYecKon padoThl «/JlucrepcnoHHbIN aHanm3»

1. Kem pa3paboTaH u BBEACH B MPAKTHUKY arpOHOMHYECKHUX MCCIEIOBAHUMN HCIEPCUOHHBIN

a”Haius?

Yewm ompenensercs: He0OX0MMast HOBTOPHOCTh OyAyIEro onsira?
ITo xakoit popMyIie MOXKHO ONPEACIUTh ITOBTOPHOCTH OMBITA?
KakoBa ocHOBHas 3a/1a4a BBIOOPOYHOTO METO/1a UCCIICIOBAHMI?
[To xkaKkOMy KpUTEPUIO OIIPEIEISIIOT MPUHAAIICKHOCTh BApUAHT K JAHHONW COBOKYITHOCTHU?
0. [To xakoit popmysie MPOBOIAT BOCCTAHOBJICHHUE BHIMABIINX J1aT?

2. Yro sBisieTCs CYIIHOCTBIO IUCIIEPCHOHHOTO aHaIn3a’?
3. s gero onpeaensioT COOTHOIICHUE AUCTIEPCUiA?

4. Tlpu kakux 3HAYeHUsX Kputepus Dumepa HyneBas THIIOTE3a IOATBEPKIAACTCS WU
omnpoBepraercsi?

B kakom ciryyae mpoBOJIST OLEHKY CYIIECTBEHHOCTH YaCTHBIX Pa3IHunii?
KakoBbI OCHOBHBIC ITPEUMYIIIECTBA TUCTICPCHOHHOTO aHAIH3a?

o

7. KakxoBBI OCHOBHEIE pasiinuus AUCIICPCUOHHBIX aHaiau3oB?

3amuTa npakTu4yeckoil padborsl 5
Bomnpoce! o 3amuTe npakTuueckor padoTsl «KoppensunoHHbIH U perpeCCHOHHBIA aHAIIN3 B
arpOHOMHUYECKHUX UCCIIEIOBAHUIX»

1. [ns gero nmpenHa3HavueH KOPPEISIITUOHHBINA aHATU3?

Nk wDD

Kakoit MoxxeT ObITh KOppensus 1o GopMe U HalpaBIeHUI0?
Korna koppensiiuio 1 perpeccuio Ha3plBatoT MPOCTOM?

Korna koppensiuuio u perpeccuro Ha3blBatoT MHOXXECTBEHHON ?
Kakwne nokazarenu B KOppEISIIHOHHOM aHAJIN3€ UCIIONb3YIOT IS OLIEHKU TECHOTHI CBS3H?
Yro Ttakoe perpeccusi?
Korna cBsi3b Mex1y IpU3HaAKaMu CUUTAETCSl CUJIBHOM, cpeHel U ciaboii?

Tabsmiia 3.2 — Kpurepun o1jeHKH c(hOpMHUPOBAHHOCTH KOMITETEHITHM

KO'E[ 1 HaMMeHOBdHHe

Kputepuu ouieHrBaHus C()OPMUPOBAHHOCTH KOMIIeTeHL[N

WH/MKaTOpa YacTH KOMITETEHIIHH)

JOCTYKEeHUST Ha 6a30BOM YpOBHE Ha TIOBBIIIEHHOM YPOBHE
KOMITETEHIIMM (4aCTH | COOTBETCTBYET OLIEHKE | COOTBETCTBYET OLIEHKE | COOTBETCTBYET
KOMITETEHLIVHN) «YZOBJIETBOPUTETEHO» «XOpOILIO» OLleHKe

50-64% ot 65-85% ot «OTJIMYHO»

MakcuMasbsHoro 6asnna | MakcuManbHOro 6anma 86-100% ot

MaKCUMaJIbHOTO
banna
OIIK-5 CrygenT criocoben nozi | CtyzeHT criocobeH nop | CTyzeHT
N-1. Tox PYKOBOZCTBOM PYKOBO/ICTBOM criocobeH o[
PYKOBOZCTBOM crieLMamcTa Oosee CrieLMa/IMcTa Oosiee | pyKOBO/ICTBOM
crienuanucTa Gonee BBICOKOH BBICOKOM CIerMannucTa
BBICOKOI KBa/IM(UKaLu KBa/IM(UKaLUU Oosiee  BBICOKOM

OTpe/ie/IUTE  OOBEKT | OmpefieIUiTh  OOBEeKT | KBaTU(UKAIuU
KBanmMbUKaIuu . .

WCC/IeJOBaHWH, HO | MICC/IeZIOBaHUH, HO | OTIPeZIe/TUTh
yHacTByeT B UCITBITHIBAET JOTMyCKaeT HETOUHOCTH | 0OBEKT
NpOBE/leHNN 3aTpy/JHEHUs B|B WCII0/Tb30BAHUM | UCCJIe/JOBAaHUH,
SKCMEPUMEHTANTBHBIX | yeronp30BaHuu COBPEMEHHBIX UCTIONb3YeT
VMICC/Ie/{0BaHNM B COBpPEeMEeHHbBIX nabopaToOpHBIX, COBpeMeHHbIe

00s1aCTH arpoOHOMHUU
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N1abOpaTOpHBIX, BeTeTalMOHHBIX U | mabopatopHsble,

BereTarfMOHHBIX U | TIOJIeBBIX METOZIaX | BereTalluOHHbIE U

TIOJIEBBIX MeTo/laX | UCCIeJOBaHUH TI0JIEBbIE METO/IbI

WCCeJ0BaHUM WCC/elOBaHUN B

arpoOHOMMHU

OIIK-5 CrygeHT cnocobeH | CTyzieHT criocobeH | CTyzieHT
MN]-2. Vicrions3yeT TIPOBO/IUTh TIPOBO/IUTh criocobeH
KJIaCCHYeCKIe u CTaTUCTUYECKYIO CTaTUCTUUECKYIO TIPOBO/TUTH
COBpEMEHHBIE 00paboTKy 06paboTKy CTaTUCTUUYECKYTO
MeTOBI pe3y/bTaTOB  OMBITOB | Pe3y/IbTaTOB  OMBITOB | 06pabOTKY

TIPOCTEUIITNMU HO UCTIBITBIBAET | PE3yJ/IbTaTOB
WCCJIe/IOBaHMs B

MeToZaMHu 3aTpy/IHEHUS B BBIOODE | OIBITOB
arpoOHOMUU

MeTo/ia

2 OOHEHUBAHUE ITMCBMEHHbBIX PABOT CTYJAEHTOB,
PEIJIAMEHTUPYEMBIX YYEBHBIM IIVTAHOM
[TuceMeHHBIe PAOOTHI MO AUCLIUIIMHE YUeOHBIM IJTaHOM He TIPeyCMOTpEeHBI.

3 OIIPEAEJIEHUE PE3YJIBTATA

IMPOMEXYTOUYHOM ATTECTAIIUN

cDOPM(:I HpOME)KYTOqHOﬁ dTTeCTalluM I10 JUCLUITVIMHE 3K3dMEH.

OIIK-5 Cnoco6eH K yuacmuio 8 npogedeHUU 3KCnepuMeHmMa/abHbIX UCC/Ae008aHUll

@ npogeccuoHanbHoli dessmeabHOCMU
3adaHus 3aKpbimozo muna:

BapnaHT OIIbITa 3TO0

+ M3y4yaeMmoe pacTeHue, COPT, YC0BUSI BO3Ze/IbIBaHUS, arpOTeXHUYECKUI TIPUeM WU UX

coueTaHue

PSiZi IaHHBIX, B KOTOPBIX YKa3aHbl 3HaUeHUs1 BApbUPYIOLEro Mpr3HaKa B MOpPsiKe
BO3paCTaHUs WK YObIBaHUS

3J/IeMeHTapHada e JWUHHKIAa OIIbITd, YdCTh IJIOIIAAW OITbIiTad, MMEeIOIlldsa OIIpee/iIeHHbIe pd3Mep U

popmy

UM C/I0 OTHOMMEHHBIX [Ne/ITHOK KdXKA0T0 BapUdHTA B IdHHOM I10/IEBOM OIIbITE

O,Z[I/IH HW/IN HECKOJ/IBKO BAPHUAHTOB, C KOTOPBIMHA CDABHUBAIOT ONBITHbIE BADUAHTDLI

Ha3bIBaKOT ...
OMBITHBIM BapUaHT

+ KOHTPOJIbHBIW BapHUaHT
VCC/Ie/J0BaTe/IbCKUI BapUAHT

Hay4HbI} BapUaHT

COBOKYHHOCTB BCeX ONIBITHBIX U KOHTPOJ/IBHBIX BAPDUAHTOB COCTAB/IAET
CXeMaTHueCKHH IJ1aH oIlbITa

BapUal[MOHHBIN PsiJ

+ CXeMy OIlbITa
MporpaMMy OIlbITa
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HccepoBanus, Ha Crielia/IbHO BbIJIeJIEHHOM YYacTKe, MVIOA0POAe MOUYBbI U HCTOPHUS
KOTOPOI'0 XOPOIII0 U3yYeHbI H OJMHAKOBBI 3TO ...

JIabopaTopHBIH MeTOZ

+ IToneBou meTo/

[Tpou3BOACTBEHHBIN OTBIT

BereTarvoHHbIN METO/

Kako#i U3 3KCriepuMeHTOB SIB/IA€TCSl 0OCHOBHBIM B arPOHOMMU?
JIabopaTOpHBI U BereTariMOHHBIN

JIabopaTopHbIit

JlabopaTopHbIi, BereTaljMOHHBIN U TU3UMETPUUeCKHUI

+ [Tonesoit

TTOBTOPHOCTH OMBITA HEOOXO/JUMBI ....

JJ151 yBeJTMUeHUsI TIJI0LLa[u OTbITa, JJ/1s1 UCTI0b30BaHUsl TEXHUKU U T.[.

JJ1sl pa3Mell[eH1s] BADUAaHTOB U NMOBTOPEHHU Ha OTBITHOM y4acTKe

+ JI7151 CHYDKEHHSI OIIMOKHY M MOBBILIEHUS TOUHOCTH, TIPeA0TBPAIeHUS BIUSHUS CTydaliHbIX
($hakTOpOB U T.J.

IJIs1 OTIpe/ie/ieHHs pa3HOBUIHOCTH MCC/IeyeMoro (hakTopa, OT KOTOPOTO Ha/Iet0TCs
T0JIyYaTh JyUIlive pe3yabTaThbl

IIpoA0/HKUTE/IHHOCTD MPOBEJeHHOT0 ONbITa COCTaBU/IA 28 jieT, TAaKOM ONBIT CJ/IeyeT
CUMTATh....

KPaTKOBPEeMEHHbIM

+ MHOT'OJIETHUM

J/TUTETbHBIM

TIPOZIOJIKUTE/IbHBIM

IIpogo0/KUTETbHOCTDL MPOBEICHHOT0 OMbITA COCTaBW/Ia 62T roia, TAKOM OMbIT C/IeAyeT
CYUTATh....

KPaTKOBPEMEHHBIM

MHOT0JIETHUM

+ I/IUTeTbHbIM

TIPO/IOJIKUTETbHBIM

IIpoA0/HKUTE/THHOCTD MPOBEJeHHOT0 ONbITa COCTaBW/IA 3 rofia, TAKOMW OMBIT CJIeyeT
CUUTATh....

+ KpaTKOBPeMeHHbIM

MHOTOJIETHAM

JUTATe/TbHBIM

TIPO/IO/DKUTE/IbHBIM

TexHoJ/I0TUA BO3/le/IbIBAHKS U YC/IOBHS HAa ONBITHOM yUacTKe, KpoMe UCC/IelyeMbIX
(akTopoB, JO/HKHBI OBITH 0AUHAKOBBIMHU JTO ...

3¢ (peKTUBHOCTH OIbITa

TOUHOCTb OIIBbITA

BOCTIPOM3BO/JUMOCTb OTIbIT

+ TIpaBUJIO0 €IMHCTBEHHOI'O JIOTUUeCKOT0 pPa3Iuuust
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CpaBHHTe/IbHasi 00beKTUBHAsI OLleHKA JeHCTBHSA Pa3/INUHBIX (aKTOPOB )KU3HH,
yC/1I0BUH, IPUEMOB BO3/ie/IbIBAHUA WIM UX COUeTaHUIN Ha ypo)Kau
CeJIbCKOX03AHCTBEeHHBIX KY/IbTYP M €ero KauecTBo 3TO ...

JlabopaTopHbIe OMbBITHI

OMNBITHI 110 COPTOUCIIBLITAHHUIO

[TonieBBIe OMBITHI

+ ArpoTexHuuyecKHe OMbIThI

OnbIThI, I'/le CPAaBHUBAIOTCSA MPH 0JUHAKOBBIX YCIOBUAX FeHETHUYECKH Pa3/IMuYHbIe
PacTeHus1, CJIy)KaT /IS 00beKTUBHOW OLIeHKH COPTOB M TMOPU/I0B
CeJIbCKOXO03ANCTBEHHBIX KYJ/IbTY

JIabopaTopHBI€ OITBITHI

+ OIBITBI TT0 COPTOUCITLITAHHUIO

[TosieBbIe OMBITHI

ATpOoTexXHHUYECKHE OTbIThI

UTo 03HayaeT «4acTh YUeTHOM ie/ITHKHU, HCK/TIOUeHHasA U3 yueTa BC/IeJCTBHe
CTyJalHbIX MOBPEX/|eHHI WIH 0IIH00K, JOMyIIeHHBIX BO BpeMs padoTe»?

+ BbIK/IIOUKa

BribpakoBka

OTt6op

3aiuTKa

Pa30uBKy yuyacTKa noj onbIT HAUHHAKOT ...

C pa30MBKY OT/ie/TbHBIX TIOBTOPEHUM

C OTOMBKM 3all[UTHBIX IT0JIOC

+ C BBIJlesIeHUs 00I11ero KOHTypa OIbITa U KOHTYPOB OT/Ie/TbHBIX TTIOBTOPEHUIM
C YyCTaHOBJIEHHUSI STUKETOK

MeToj paciuen/ieHHbIX Je/IAHOK MCIO0/Ib3yeTCs PeuMyIleCTBeHHO
7151 3aK1aAKK OJHO(AKTOPHBIX OMBITOB

+ Jln1s1 3aK/1aIKM MHOTO(DAKTOPHBIX OIbITOB

[ nst 3aKnMaiIKy AJIUTe/IbHBIX OTbITOB

st 3aKMaIKi MHOTOJIETHUX OTBITOB

3adaHus OomKpbIMo20 muna:

1. Uto Takoe HayuyHOe UCC/Iej0BaHNe U YPOBHU HAYYHOT'O UCC/IeJ0BaHUSA

HayuHoe ucciefoBaHre — MPOIeCC U3y4YeHUs] KOHKPETHOTO OOBbEeKTa, SIBJIeHUs] WU
TpeIMeTa C L[eJIbI0 BhISIB/IEHHS] 3aKOHOMEPHOCTH WX BO3HUKHOBEHUS M Pa3BUTHS, a TaKXKe
npeoOpa3oBaHus B MHTepecax obirjectBa. OO1mas 3a/jaua Kak[0ro HayuHOT0 UCC/IeA0BaHUS
— M03HaHUWe 3aKOHOB MPUPO/IbI, TIOUCK MyTel U CPeJICTB UX UCIIO/Ib30BaHUs B TIPAKTUUYECKOU
JesTeNbHOCTH. Bce wucc/iefoBaHUs BeAyTCS Ha TpPeX B3aMMOCBSI3aHHBIX —YPOBHSIX:
3KCTIepUMeHTa/IbHOM, TeOpeTHYeCKOM U 0000111arolie-0n1caTeTbHOM.

Ha sKCriepyMeHTa/lbHOM YPOBHE CTaBAT SKCIEePUMEHTBbI, HAKallJIMBaKT (HaKThl,
aHaIM3UPYIOT UX, 0000IIAIOT U [le/Iaf0T MpaKTHUUeckKre BHIBOJbI. Ha TeopeTHueCcKoM ypoBHe
CHHTe3UPYIOTCS 3HaHUs1, (OPMUDPYIOTCS 00IHie 3aKOHOMEPHOCTH B OTpe/ie/IeHHOW 06/1acTH
3HaHMid. Ha ommcaTensHO-060011jar01eM ypOBHe UCC/Ie[OBaHUIA OIMUCHIBAIOTCS SIBJIEHMUS,
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NPOUCXOAdALIMe B TpuUpofe. JTO HaO/IOZeHHS 3a pOCTOM U Da3BUTHEM pacTeHH B
3aBUCUMOCTH OT TIOTO/ibl, 3a MPOXOXKAeHHeM (PeHOJIOTHUYeCKUX (pa3, MOPO30CTOMKOCTEIO,
3aCyX0yCTOWUYMBOCTBIO U T.J,.

2. Buipl HayuHbIX UCCIeI0BaHUN

Buzpbl uccieoBaHMM B 3aBUCMMOCTH OT LieJIM — [MO3HAaBaTe/IbHOW WU MPAKTUUEeCKOU
— moJipa3ziesisiioT Ha (PyHJaMeHTa/lbHble M MPUK/IaZiHbIe. JTO JleJieHWe YCI0BHO, TaK Kak Ha
ornpeJie/IeHHbIX JTanax (yHJaMeHTa/lbHble HWCCAe[OBaHUs MOTYT T[epexXOoJuTh B
TIPUK/aIHble, 1 HAa00OpOT, UTO CBHU/IETETHCTBYET O B3aMMOCBSI3M HAyUHOTO ITO3HAHUS C
TPaKTHUKOM.

dyHamMeHTalbHble WCC/e[0OBaHUsl HarlpaB/ieHbl Ha W3yueHHe SIBJIeHWA M 3aKOHOB
TIPUPO/IbI, HA PACITUPeHUe 3HaHUH 00 OKpYy)KarolieM Mupe. Pe3y/ibTaThl UCTIOMB3YOTCS IS
pa3pabOTKU TeXHOOTHI BhIpAI[UBAHUSI.

[IpukiagHble uccaef0BaHUs HallpaB/ieHbl HAa U3yuyeHUe ()aKTOPOB XKWU3HU PAaCTeHUM U
3aKOHOMEDHOCTe CBS3M MEXAYy pacTeHWeM U Cpe/lod, Ha CO03/laHue TepCreKTUBHBIX
COpTOB, pa3paboTKy 3¢ (heKTUBHBIX PUEMOB TOBBIILIEHUST YPOXKasi M KaueCTBa TMPO/YKIHH.
KoHeuHass 1jeflb BceX TPUK/IAZHbIX MCC/IeIOBaHUM — BHeJpeHWe HUX pe3yJbTaTOB B
TIPaKTUKY.

3. UTo Takoe 3KCIIepUMEeHT, OMbIT

OKCIIepUMEHT, OIbIT — HAYYHO T[OCTaBJeHHBIM OIBIT, MPU KOTOPOM SIB/I€HUS
BbI3bIBAIOT HCKYCCTBEHHbIM IIyTeM WIA aKTUBHO W HarpaB/ieHHO BO3/JEHCTBYIOT Ha
M3ydyaeMbiii 0OBEKT W TIPOL[eCChl. DTO BeAYIIMM MeTO]] arpOHOMUUECKUX HCC/e0BaHUMN.
XapakTepHasi uepTa M T/aBHasg OCOOEHHOCTH JiF0OOTO0 TOUHOTO HAyUHOrO OMbiTa — €ro
BOCIIPOM3BO/JUMOCTb.

OKCMepUMEHT CTasl TOCMOACTBYIOIIMM METO/IOM MCC/Ie/IOBaHUSI BCEX eCTeCTBEHHbBIX
HayK. IIpu TIOATOTOBKE K SKCIIEPUMEHTY XapaKTepHOW 0COOeHHOCThIO —SIBJISIETCS
rpeJBapUTe/IbHbIM ~ MBICJIEHHbIA  3KCIIEDUMEHT,  HarpaB/eHHbIM  Ha  CO3/laHUe
COOTBETCTBYIOIIe 00cTaHOBKM ormbiTa. OHa TpeOyer oT wucciaenoBaTesisi  0OJBIION
SPYAMIIMM ¥ TBOPUYECKOTO BoOoOpakeHUs. HeoOX0AMMO MBIC/IEHHO TMpeZCTaBUTh BeCh XO[I
9KCIepuMeHTa, yOpaTh BCE JMIlIHee, MeIllalollee U3yueHHI0 SBeHUs. JKCIIepUMeHTaTop
JO/DKeH yMeTh COCPeIOTOUMTb BCe CBOe BHUMaHWe Ha WHccieayeMod mpobieme —
TIPO/IO/KUTE/IBHO U YTIOPHO AyMaTh O Heu.

4. YT0 Takoe BapuaHT, KOHTPOJIb, CXeMa OI1bITa, IOBTOPHOCTh?

Ba)kHOM 3a/jaueli CPaBHUTEIBHOTO KCIIEPUMEHTA SIB/IIETCS KOJTMUECTBEHHAsT OI[eHKa
3pheKTOB OMBITHBIX, T.e. W3yUaeMbIX B OMbITe BapuHaHTOB. OWH WM HECKOIbKO
BapMaHTOB, C KOTOPbLIMH CPAaBHHWBAIOT OIbITHbIE BAapHAHTBI, HA3bIBAIOT KOHTPOJIEM, WU
CTaH/IapTOM.

COBOKYIMHOCTb  OMBITHBIX M  KOHTPOJIbHBIX BapUaHTOB COCTaB/ISIeT  CXeMy
JKCcTieprMeHTa. BapuaHThI ObIBArOT KaueCTBEHHBbIE — COPTA, KyJbTYPhI, CIIOCOOBI TTOCEBA U
00pabOTKK MOYBBI, TTPE/IIIECTBEHHHUKN U T.II., U KOJIMYECTBEHHbIE — HOPMBI TTOCEBA, [103bI
yaobpenuii, TayomHa 00paboTku ¥ T.n. Kakaplii BapuHaHT TIPUMEHSIOT K OJHOW WU
HECKOJIbKUM 3JIeMeHTapHBIM eIMHULIAM OITbITa, KOTOPbIe Ha3bIBalOT TTIOBTOPHOCTHIO.

5. UTo Takoe 110/1eBOi MeTO/?
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[ToneBoli MeToj — MCC/Ie[OBaHUS B T0Jie, Ha CIIeLIMaJbHO BbIZIEJIEHHOM Y4YacTKe,
MJI0I0PO/ijie TIOYBBI U HWCTOPUSI KOTOPOrO XOPOLIO W3ydeHbl U OJWHAKOBBI. OMbIT
TOBTOPSIFIOT Ha TEPPUTOPHMU M MO TOfaM, ero Lielb — YCTaHOBUTH B/IUSIHUE W3y4aeMbIX
arponpyveMoB WM COPTOB Ha Ypo)kalh M KauecTBO MpoAyKuuu. [loseBoil ombIT —
3aBeplIAlOIUi 3Tanl arpOHOMHUYECKHUX WCC/Ie[JOBaHUM, Jyulllle ero pe3yJ/bTaTbl MOTYT
BHE/IPSITbCS B IPOU3BO/CTBO.

6. TUMMUHOCTD OTBITa, KaK OJJHO U3 TPeOOBaHHI K TI0JIEBOMY OTIBITY

TunuyHOCTh onbITa. OMBIT HEOOXOJUMO MPOBOJUTL B TUIIMYHBIX /171 30HbI, PaliOHa,
WIN XO0351CTBA YC/IOBUSX, Ha MOYBaX, HarboJsiee 0/1aronpusATHBIX [i/isi KOHKPETHBIX KYJIbTYD
M pacrpoCTpPaHeHHBbIX B JaHHOW TOYBEHHO-K/IMMAaTHUeCKOW 30He. B ombiTe He0OX0AUMO
NIPUZIeP>)KUBATbCSI TUIIWYHOM [i/I1 30HbI arpoOTeXHUKW, PEKOMEeH/0BaHHOW Hay4YHbIMU
yupeXXJeHUsIMU, B C/ly4yae eC/M Bbl He IJIaHUpYyeTe COBeplLIeHCTBOBaHUE TeXHOJoruu. Bce
paboTbl B OMbITe AO/KHBI OBITH MEXaHW3UPOBAHbI B COOTBETCTBUE C TIEPCIIEKTUBHOU
arpoOTeXHUKOM.

B ombiTe HeoOXOAVWMO BbIEP)KMBaTb TUITMUYHOCTH IIOYB M TIOATIOUB, YPOBHS
TPYHTOBBIX BOJ], CK/IOHQ, €r0 5KCI03ULMY, arPOTEXHUKY U YPOBHSI MeXaHU3aL1u.

7. IIpUromHOCTD OIBITA, KaK OJTHO M3 TPeOOBaHUM K ITOJIEBOMY OITLITY

[IpyrogHOCTh OMbITa — 3TO COOTBETCTBUE 3€MeJIbHOIO YyuacTKa, I0CaJj0YyHOro |
MOCEeBHOTO Marepuasa, a Takke arpoOTeXHUKU 3ajauvaMm onbiTa. Hanpumep, Lenb onbiTa
W3yulTh BAUsSHUE 403 yaoopenuit ot 30 go 150 Kr/ra, a B IpeABIAYIIUN T'OJ, Ha BCEM
y4acTKe BHOCU/IM 110 150 Kr/ra, TakOW yuaCTOK He MPHUro/ieH, T.K. Ha TaKOM BbICOKOM (DoHe
MOXXET He MPOSIBUTHCS 3(PPEKTUBHOCTh U3yUYaeMbIX /103.

8. TpeboBaHue eAMHCTBEHHOTO JIOTUYECKOTO pa3/nMuusi, KaK OJHO U3
TpeOOBaHMI K MIOJIEBOMY OITBITY

TpeboBaHKe eJUHCTBEHHOTO JIOTUUYECKOTO Pa3/IMuisi 03HAYAET, UTO B OMBITE MOYKHO
WU3MEHSITh JIUIIIb TOT (aKTOp, KOTOPBIA M3yuyaroT, TP CTPOTOM MOCTOSIHCTBE BCEX [IPYTHX,
He M3yuyaeMbIX (DakTOpOB ¥ yc/ioBuil. Haripumep, u3ydaroT HOPMBI BBICEBA CEMSTH, MOYKHO
WU3MEHUTb TOJbKO YHCJIO BBICESSHHBIX CEMSH Ha eJUHHUIy Tuloliaau. Bce ocranbHbIe
3/IEMEHTBI arPOTEXHUKH [JO/DKHBI ObITh OJMHAKOBBIMU Ha BCEX [IE/ITHKAX OTbITA.

9. INpuHIMMN 11e/1eCc000pa3HOCTH U ONTUMATBHOCTH, KaK OJJHO U3 TpeOOBaHMUM K
T10/IEBOMY OIIbITY

[Mpuniun OyzAeT HapyllieH, ecJd COpPTa paHHUX CPOKOB TII0CeBa BBICEBATh
OJJHOBPEMEHHO C COpTaMH TIO3[HMX CPOKOB IIOCEBa; PAaHOCO3pEeBaIoIHe COpTa yOWpaTh
OZJTHOBPEMEHHO C TI03/JHOCO3PEBAIOIIMMHU; eC/TH CUJIbHO Pearnpyrolre copTa Ha yiobpeHus
y100pSTh OIMHAKOBO C OCTa/JIbHBIMM U T.[. 3/1eCh CpaBHEHHE COPTOB HY>KHO BEeCTH He TIpU
OJJMHAKOBBIX, a TPU OINTHUMAaJ/IbHBIX YCJIOBUSIX, COO/MIO/Ias TIPUHIIUAI 11e/1leco00pa3HOCTH U
OTNITHMAIbHOCTH, TBOPYECKH, a He 111ab/I0HHO MPUMEHSIsl TIPaBU/IO0 eIMHCTBEHHOTO Pa3/THYKSI.

10. OCHOBHBbIE JOKYMEHTHI T10/IEBOTO OIbITa

B Ka)kZioM OIbITe CefyeT TIaTe/lbHO BEeCTH BCHO HEOOXOAUMYIO JOKYMEHTAl[HIo.
OfHUM 13 BaKHEUITUX JOKYMEHTOB SIBJISIETCS TIJIAH OTbITA, KOTOPBIM BK/IFOUYAeT HayuyHOEe
000CHOBaHMe TeMbl WCC/Ie/JOBaHUM, CXeMy OIbITa, MeTOJ, pa3MellleHus BapUaHTOB,
METO/IUKY YueTOB M HaOroZieHul, Ka/leHJapHblli TUlaH BbITIOJHEHUsI paboT. Brtopoii
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B&KHBIM [JOKyMEHT — TepBUYHbIE 3aluCH, KOTOpble BeAYTCS HEMOCPeJCTBEHHO Ha MecTe
TIPOBE/IEHHST OTTbITa B THEBHUKE OIBITHLIX pab0T. B XpOHOMOTMUECKOM TIOPSIZIKE OTMEUaroT
He TOBbKO BCe BBITIOJTHEHHbIE pabOThI U Pe3y/bTaThl OIMBITOB, HO ¥ 0COOEHHOCTH TIOTO/IbI.
37ech )Ke YKa3bIBalOT METOJMKH, 110 KOTOPBIM BBITIOJTHSITUCH Te UM UHbIe paboThI.

['naBHy!0 KHUTY ombiTa (KypHan oOMbiTa) — BeAyT B JjabopaTopuu. B KypHasne
3aMUChIBAIOT pe3y/abTaThl BCEX WCCAe0BaHUN (TepenuchiBalOT W3 JHEBHUKA). /[is
ynobcTBa 3aruceil pa3pabaThiBalOT COOTBETCTBYHOIIME (OPMBbI TabMUI, T/e YKa3bIBaloT
CXeMBbI OIbITa, TOBTOPHOCTH, Cpe/iHie apudMeTHUeCcKre U Ipyrue JaHHbIe.

B >KypHasbl 1ab0OpaTOPHOTO aHalM3a 3aHOCAT pe3y/bTaThl aHATU30B PACTeHUH,
TIOYBBI, KAUeCTBa ypoykasi, MaTeMaTUueCcKoi 06paboTKe JaHHBIX TOJIEBLIX UCC/IeJOBAaHUM 1
nabopaToOpHBIX aHaMM30B. VITOT KaXK/Joro OMbITa — OTYEeT O HayuHOU pabore.

11. CucTeMaTHuecKye OIINOKU B OIbITe

CucreMaTHUyeckKue OIJ_II/I6KI/I — 3TO IIOCTOdHHOE€ 3aBbIIlIeHHMe W/IM 3dHM)KeHNe
pe3y/bTaToB OMbITa TOJ, AeliCTBUEM orpe/iesieHHbIX (akTopoB. Takumu (hakTopaMu MOTYT
6I:ITI: 3dKOHOMEpPHOe H3MeHeHHe IUIo4opoAusda IIOUBbl B KdKOM-TO HAIIPpABJ/IEHHH,
WHAWBUYA/IbHOE BaDBHUPOBdAHHE OTAE/IbHBIX paCTEHHﬁ, HEUCIIPDABHOCTL BE€COB U APYTUX
HpI/I60p0B. CucreMmaTuyeckKue OI_LII/I6KI/I OOHOHAIIpABJ/IEHHBIE, T.€. MCKaXKAKOT PE3YyJ/IbTAaThl B
OAHOM HAIIPpaB/JI€HHWH, OHM HE€ MOI'YT B3dMMHO IIOrallldTbCA. CucreMaTuyeckue OI_LII/I6KI/I
B/IUAKOT KdK HA TOYHOCTB H&6]IIO,Z[€HI/IH HaJ OTAe/IbHBIMH pACTE€HUSAMH, TdK WU HaA CpeJHHe
apI/I(bMETI/ILIECKI/Ie M0 OTJE/IbHBIM [e/ITHKaM W BdDUAHTAM. YMeHBIIUTL CcUCTeMaTUueckue
OH.II/I6KI/I MOJXHO ITyTeéM IIPpAaBUJIBHOI'O IVIAHWPOBAHMS, 3dK/1dKKW W [TPOBE/I€HHs OIlbITA.

12. Buibl 10/1€BBIX OIBITOB

[ToneBble OMBITHI [1E/IATCS Ha /IBe TPYIIMIbI:

J arpoTexHUYecKue

J OTIBITHI 10 COPTOMCTIBITAHUIO CEJTbCKOXO3SIUCTBEHHBIX KY/IbTYP

OcHoBHas 3a/laya arpoOTeXHUYeCKUX OTbITOB — CPaBHUTe/bHAst 0ObeKTHBHAsK OLleHKa
JeCTBUST pa3nMUyHbIX (HaKTOPOB JKU3HU, YCIOBHM, TIPHEMOB BO3ZebIBAaHUS WM UX
COYeTaHUl Ha ypoykall CelbCKOXO3SMCTBEHHBIX KYJIbTYp U ero KauectBo. K 3Toli rpymme
OTHOCSTCSI OTIBITHI 110 U3yueHUI0 00paboTKM MouBbI, yA0OpeHuii, 6oprba C COpHsKaMu U
BpeJUTeNSIMU U JIp.

B ombiTax 10 COPTOMUCIBLITAHWIO CPaBHUBAIOTCS TPM  O/IMHAKOBBIX YCOBUSX
reHeTUUeCKU pas3/nyHble pacTeHus. JTH OMbIThI CAYXKaT JJisi 00BeKTUBHOW OLIEHKU COPTOB
M TUOPHOB CelbCKOXO3SIMCTBEHHBIX Ky/JAbTyp. Ha OCHOBaHMU 3TUX OMBITOB Haubosiee
ypOXKaiiHble U IleHHbIe TI0 KaueCTBy COpTa M TuUOpPUJbl PalilOHHUDYIOT U BHEJADSIOT B
Ce/TbCKOXO035IUCTBEHHYIO TIPAKTHKY.

13. Bu/pl moJieBbIX OMBITOB B 3aBUCHMOCTU OT M3ydaeMbIX (DAKTOPOB

B 3aBUCMMOCTH OT wu3yuyaeMblx (DAaKTOPOB TMOJIeBble OIBITHI IO/ Pa3/e/stoT
0/ITHO(paKTOPHbIE U MHOTO(DAKTOPHbIE.

Eciv B ombITe u3ydaeTcss OJWH MPOCTOW KOJIMUECTBEHHBIM (PAKTOP B HECKOJIbKUX
rpajauusix (go3bl yno0peHMid, HOPMBI BbICEBa) WM CpPAaBHUBAeTCs [eMCcTBUe psijia
KaueCTBeHHBbIX (PaKTOpPOB (pa3Hble Ky/bTypbl, COpPTa, TNPeJIIeCTBEHHUKH), TO TaKOU
5KCIIePUMEHT Ha3bIBatOT MPOCTBIM, WU OAHO(AKTOPHBIM.

OnbIThl, B KOTOPBIX OJHOBPEMEHHO U3y4aeTcs JielcTBUe BYX WM O6osee (HakTopoB
Ha3bIBalOTCSI MHOTO(AKTOPHBIMU. YCTaHOBWUTh BEJMYMHY U XapakTep B3auMOZeWCTBUI
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MO3BOJIIIOT TOJILKO T€ MHOro()akTOpHbIE OIbIThl, KOTOpbIe CIJIAHMPOBaHbI [0 CXeMe
TOJTHOTO (paKTOpHaIbHOro 3KcrnepuMenTa (I1P3), koTopas npefycMaTprBaeT Hajllure BCeX
BO3MOJKHBIX COUETaHWUU U3ydaeMbIX ()aKTOPOB U UX rpajalivu.

14. Buzpbl N0JIeBbIX OMBITOB B 3aBUCMMOCTHU OT JIUTE/IbHOCTU

[To A/MTeNILHOCTH TPOBe/eHMs T0JIeBble OIBbITHI pa3ZesisoTCsl Ha KpPaTKOCPOUHBIe,
MHOT0JIETHHE U JIJIATe/bHbIE.

K KpaTKOCpOYHBIM OTHOCAT OIIBITBI IIPOJOJDKUTENBHOCTBI0 OT 3 A0 10 ser. OHu
MOT'yT OBITh HeCTallMOHAPHBIMU U CTaljMOHAPHBIMHU.

K MHOrojileTHUM OTHOCSIT CTal[OHapHbIe M0J/IeBble OIbITHI MPOJOIKUTENIBHOCTh 10-
50 net. K aymutenbHBIM — 6osiee 50 jeT.

OcHoBHas 3aZjaua MHOTOJIETHUX U JJIATebHBIX CTAlMOHAPHBIX OIBITOB — U3yueHue
JeUCTBUs, B3aUMOJEWCTBUSI M TOCIe[EeNCTBUS CHUCTEMaTUYeCKu OCYILLeCTBIIsIeMbIX
arpOTeXHUYeCKMX NPHEeMOB WM KOMIUIEKCOB WX Ha IUIOZAOPOJYe TOUBbl M KaueCTBO
MIPOAYKLMH.

MHoronetHue ¥ [IUTeNbHbIE ONbITBI He3aMeHWMbl IIPU M3yueHUM (PH3MKO-
XUMHUYeCKHX U OMOXMMUUYECKUX MPOL[eCCOB, MeJIEHHO MPOTEeKAIIUX B TIOUBe.

B Haluel cTpaHe camblid AJIMTeNbHBIA CTALMOHAPHBIA OMBIT — 3TO MHOTO(aKTOPHBIN
OTBIT, 3a/10>keHHbIN B 1912 roay B I[leTpoBcKoi (HbiHe THUMUPS3€BCKOM) aKaJjeMUU.

15. Yucio BapuaHTOB B I[10JIEBOM OITbITE

Yuco BapuaHTOB B cxeMe JIFOOOT0 OmbiTa — OOBIUHO 3apaHee 3aZlaHHAsi BeJIMUMHA,
KOTOpasi Ompejie/isieTcsl ero cofepkaHueM M 3ajayamMu. Yuc/io BapyuaHTOB He OKasbIBaeT
BAWSIHUS HAa TUIUYHOCTH OMbITa, HO MOXXET CYIIeCTBEHHO CKa3aThbCs Ha €ro OIMOKe.
YBe/MueHue uWcia BapuaHTOB CBepx 12-16 3HauuTe/NbHO YyBe/JWYMBAET IUIOLAAb TIOJ,
OTBITOM B pe3yJibTaTe BO3pacTaeT MecTpOoTa MOYBEHHOTO IIJI0J0PO/NS U PacCTOSTHUE MEXAY
CpaBHMBaeMbIMU BapruaHTaMU. Bce 3To BeJleT K yBeIMUeHHIO OIIMOKU OTIbITA.

OmnbITEl C OOMBITUM YKMC/IOM BapHaHTOB TPeOYIOT BBeIEHUS B KaXK70e TTOBTOPEeHUe
[IBYX-TPeX KOHTPOJIbHBIX BApWAHTOB, WCIO/b30BaHUSI MeTOJa pacClieryIeHHbIX JesHOK U
T.n. Eciu BapuaHTOB OYeHb Masio, Harpumep 2-3, TO HeobxoAuMa Oosiee BbICOKas
TIOBTOPHOCTb, UTOObI KMMETh [IOCTAaTOYHOE KOJIMUeCTBO HabO/to/leHrui [1s1 TIpaBUIbHOMU
OLIEHKH OIITMOKH OITbITa.

16. Yro Takoe o011jasi ¥ yueTHasi TUIOIMIA/b /Ae/ITHOK?

Pa3nuuaroT fBe TUIOLIa[M JesTHOK: oOIIyro (TIOCeBHYI0) M yUeTHYIO IUIOIIazb
nesisTHOK. Ha moceBHOM T/IOMIAU Aie/ITHKA pa3MelaeTcsl OfUH KaKoH-1M00 BapHUaHT OTIbITa.
C yueTHOM IJIOLIAIU AeSSHKA YUUTHIBAOT ypokah. OHa MeHblIlle OMBbITHOW TUIOLAZU M3-3a
BblZIe/IEHUA CO BCe€X CTODPOH OTTLITHOM Ae/ITHKH, T10 €e KpdsdM, II0JI0C, HAd3bIBA€MbIX
3dllIMTHBIMHU. YPO)Kaﬁ C 3allMUTHBIX T10JI0C y6Hpa}0T paHbIlIe, 1 OH B YUET He I10I1a/id€eT.

17. 3aluTHbIe MOJI0CHI HA OTIbITe

Pa3mmyaroT OOKOBble W KOHIIeBble 3all[UTHBIE TOJO0CHL. BOKO8ble 3aujumku
BBIZIEJITIOT BJOJIb JJIMHHBIX CTOPOH [IeMITHOK /11 MCK/FOUEeHUsl BJIMSHUS pPacTeHUi
COCeJHUX BapUaHTOB, KOTOpOe TeM 3HauuTe/lbHee, ueM O0oJibllle paCTeHHs
pa3MuaroTcss 1O CBoeMmy pa3BuTHiO. Oco0eHHO CWIBHO BI/MsSIHHAE COCEJHUX
BapUAHTOB TPOSIB/ISIETCS B OMbITaX C ygo0peHUssMH, criocobaMy 00pabOTKM TIOUBHI,
Tpe/IlieCTBeHHUKaMHM U OpoIlieHreM. B OoJbIIMHCTBe ClydaeB, MIMPUHY OOKOBOM
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3al[UTHOM TIOJIOChI, KOTOpPYIO yOWparoT Tiepe[ yOOPKOM y4YeTHOM TIIOIIa/IH,
yCTaHaB/IMBaroT B ripegesax 0,5-1,5m.

B omeITax C opolieHreM Wi repbuliigamu (TIpyA OMPBICKWUBAHWW) ILIUPUHY
3allIUTHOM TOJIOCHl YBEeIMYMUBAOT A0 2-3M. B omnbITax MO COPTOMCIIBITaHHUIO
BAUSTHUEM paCTeHWM COCeHUX [e/ITHOK TipeHeOperato, U OOKOBbIe 3alllTHBIE
TIOJIOCHI He BbIJeJAT. [l pasrpaHUueHus] U3yyaeMbIX COPTOB MeXAy [Je/ITHKaMU
OCTaBJ/ISIIOT y3KMe He3acesiHHble MoJiockl mMpuHou 20-40 cm. KoHyesble 3awjumku
IIUPUHOM He MeHee 2M BBIZIEJISIOT JJisl PeJoXPaHeHUs] yUeTHOM YacTU [IeJITHKU OT
CJly4aiiHbIX TTOBpeXeHui. KpoMe TOro, /i pa3BoOpoTa MalllMH M OpyAul C 000Ux
KOHLIOB /IeJITHOK BBIZIE/ISIFOT 3all[UTHBIE TT0JIOCHI INIMPUHOU HE MeHee S5M

18. ®opMa OIBITHBIX [e/ITHOK

OTHOCHUTENBHO (POPMBI OMNBITHBIX JE/NSHOK HeT eJWHBIX peKoMeHZjaumi. Borpoc
pelaeTcsl B KaX/JOM C/lyyae B 3aBUCUMOCTH OT KYJIbTYPBI, 3a8/ja4 ONbITa U €r0 KOHKPeTHBIX
YCJI0BUM. [le/IsTHKY Ha3bIBalOT KBaZ|paTHBIMM MPY OTHOILEHWU CTOPOH, paBHOM 1 (10x10 m
WK 5X5 M); TIPSIMOYTOJIbHBIMU — TIPU OTHOILIEHUU [I/IUHBI K IIKMpYHe Oosibllle 1, HO MeHbIIle
10 (5x20 m numm 4x20 ™m); yA/IMHEeHHBIME 1TPU oTHoIeHnu 6omee 10 (2,5x40 m um 4x60 m).

[IlvpyuHa TIOCEBHOW W YUeTHOW [eJITHOK [O/DKHA OBbITh KpaTHOM IIUpHHE
MeXAypsiibs, C KOTOPbIMUA pasMeLIaloT OMNBbITHYI0 Ky/JAbTYPy M >KejlaTeJbHO KpaTHOU
LIMpYHEe 3axBaTa CesJIKM M paccazionocaZoyHOM MalllMHBI, eC/IA OIbIThl 3aK/IaJblBat0T C
VCII0/Ib30BAHWEM MexaHu3aluu. [lenssHKY, Kak IpaBWJIO, [JO/DKHBI HMMeTb BBITSHYTYHO
¢opmy. UeM J/vHHee [e/sTHKW, TeM I[IOJIHEe OHM OXBaTbIBAIOT MECTPOTY ydacTKa M
obecrieurBarOT Jy4llyl0 CPaBHUMOCTb BapUaHTOB OIMbiTa. JDTOT 3dekT HabiogaeTcsi B
OTHOIIIeHUSIX AJMHBI U MMPUHBI 1:15, ofHaKO yeM Oosibllle OTHOLIEHWE AJUHBI JIe/ITHKU K
[IUPVHEe, TeM OOJbIINKM TIPOLIEHT €€ TUIOMAAM OTXOAWUT T0J] 3al[UTHBIE TIOJIOCHI, YTO
YCJIOXKHSIET OMBIT M YBe/JMYMBaeT 3aTpaThl Ha ero nposefieHWe. B onbITax C OBOIIHBIMU
Ky/IbTYpaMH COOTHOILIEHHWe [JIMHbI M IIMPWHBI [e/ISHKY TpPeAIIOYTUTE/IbHO TNPUMEHSIOT
TIp¥MepHO paBHbIMU 1:3, 1:5, 1:10.

B orbiTax ¢ HeOOIBIIIMM UMC/IOM BapuaHTOB (8-10) u pa3mepoM fenisiHOK okosio 100
M? I0CTaTOYHO BBICOKask TOYHOCTh TIOJYUYAeTCsl ¥ NP TIPSMOYTO/IbHBIX U TIPU KBA/PATHBIX
JeNsTHKax.

KBazpaTHas (opma JensiHOK MpeArnoYTUTe/bHee MPSIMOYTO/IbHOM U BBITSHYTOU B
OMbITaX, IJle CMeXXHble BapuaHThl MOTYT CWJIbHO B/IWATH [PYT Ha Jpyra, HarmpuMmep, Mpu
V3y4YeHUHU J0XVMUKATOB

19. Hanpassienue fenstHOK

Ha AOCTOBEPDHOCTL OIIbITa TdKXK€ OKa3bIBd€T BJ/IMAHWE HAIllpaB/I€HUA [AE/ISTHOK, T.e.
OpHEHTAllMN WX Ha OIBITHOM Yy4dCTKe. Ha yudaCTKe C HeOJHOPOJHBIM IJIOA0POAXEM TTOUBBI
NMpaBU/IBHBIM CUHUTAETCA pa3MelljeHHe Oe/TAHOK ,ELHHHHOﬁ CTOpOHOﬁ B HaIlpdB/IEHHM €ero
u3MeHeHusi. B stom C/Iydd€ BdAPHAHTBHI II0 OTHOIIEHHWIO K [JdHHOMY IIOKd3dTeJ/ItO 6y,ELy'T
HaXOJWUTbCA B OAWMHAKOBBIX YC/IOBHUAX KW OLI€EHKA KX 9(1)(1)€KTI/IBHOCTI/I He ucKasurcs. Ha
CKJ/IOHE [e/IdHKW C/1eyeT pd3MelldTb ,Z[]II/IHHOI;’I CTOpOHOﬁ BAOJIb CKJ/IOH4, 4 He IIoIepeK
CKJ/IOHa. HpI/I Ha/IMYWK 3dlllMTHBIX JIECOIIOJIOC [Ae/JIdHKH C/1eAyeT pa3MelldTb ,ELHHHHOﬁ
TI0JIOCOM TIepreHUKYJ/ISIPHO Jiecorosioce. Ha BBHIDOBHEHHBIX MO TJIOZOPOAUIO0 U penbedy
Y4aCTKaxX HallpdBJ/IieHHWe [Oe/JIAHOK CYIIEeCTBEHHOTO BJ/IMAHUA HA AOCTOBEPHOCTL OIIbITa He
OKa3hbIBadeT.
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20. YTo TaKoe IMOBTOPHOCTH OIbITA?

[TOBTOPHOCTb OIbITa BO BpeMEHHW M TPOCTPAHCTBE - OAHO U3 00s3aTeNbHBIX
TPE6OBaHHﬁ METOAUKHK OIILITHOI'O [eJid. HOBTOPHOCTB OIbITd HA TEPPUTOPHUH HA3bLIBAIOT
UNC/I0 OJHOMMEHHBIX NE/IAHOK KaXKA0I'0 BdPpHWAdHTA, d IMMOBTOPHOCTBIO OITBITA BO BPEMEHU —
YUCJIO JIeT UCTIbITAHUM HOBBIX dapOTexXHN4YeCKHX IIpUeMOB U1K COPTOB.

[ToBTOpPHOCTH HEOOXOIUMBI:

1. JUIsI CHYDKEHUSI OIIIMOKY OIbITA M TIOBBIIIIEHUS] er0 TOUHOCTH;

2. JI71s1 TIpe/IOTBpall[eHusI BAUSHUS Ha OMBIT C/Ty4aliHbIX (DaKTOPOB;

3. J1st 60sIee TOUHOTO OTIpeZie/ieHrsT CPeIHUX apu(MeTHUeCKUX TT0Ka3aTesen;

4. IUI yBeJIMUEHUsT UKC/a CTereHer CBOOOZbI W TIOBBIIEHUS [JOCTOBEPHOCTU
pasInuuil MeXay CpeJHUMU apru(mMeTHUeCKUMY;

5. 17151 0ObeKTUBHOM CTaTUCTUUECKOM OI[€HKH OITBITA.

TOYHOCTH OIbITa MOBBIMIAETCS MPU YBEIUUYEHUM TTOBTOPHOCTU [0 4-6-KpaTHOW,
JanbHeliee  TIOBBIIIEHHWE TOBTOPHOCTH  COMPOBOXKJAETCS  MeHee  3HauuTe/bHbIM
yMeHbIIIeHHeM OILINOKHY.

21.Kkax oripezesnuTb ITIOBTOPHOCTD OIbITa MaTeMaTUYeCKU?
Heobxoaumasi moBTOPHOCTh OyAYIIEro OIbITa MPU YCTAHOBJICHHOMW ILIONIAIN
JICIITHKHA OTPENEISIETCS B OCHOBHOM JIBYMsI BEJIMUYMHAMU — MECTPOTOM 3€MEIBHOIO

yuactka (V — kosdduimeHT Bapuanuu) W 3aJaHHONM TOYHOCTHIO ombiTa (m%).

%

m

22. MeTopp! pa3Mell|eHrs IOBTOPEHUU B OMbITE

[TosieBbie OMBITHI OOBIUHO pacro/ararwT Ha TUIOMIAM 3eMeJIbHOTO YYacTKa Menmooom
0p2aHu308aHHbIX NoemopeHuti. CyTb ero 3ak/HOYaeTCs B TOM, UTO JAEJSTHKA C TIOJTHBIM
HaboOpOM BCceX BapMaHTOB CXeMbl O0OBEAWHSIOT TEPPUTOPHAIBHO B KOMITAKTHYIO TPYIIIY,
COCTaBJIsAs OTIpe/iesieHHbIM 00pa30M OpPraHMW30BaHHOEe TTOBTOPeHHe, KOTOpoe 3aHUMaeT YacTh
TJIOIIA/IA yYacTKa.

[TpumensitoT Ba criocoba pa3MelrieHUss OPraHU30BaHHBIX TMOBTOPEHUM: CN/IOWHOe,
KOT/]a BCe NMOBTOPeHUst 00belHeHbl TePPUTOPUAIEHO, U pa3GpoCcHOe, KOT/la TIOBTOPEHHSI 10
OJJHOMY WJ/IM TI0 HEeCKOJIbKY PacIio/IOXKeHbl B Pa3HbIX YacTAX IO/ WIK [jaXe B pa3/IMyHbIX
MOJITX U OTBITHBIA yUaCTOK He HWMeeT ofHOW o0ieit rpanuipl. Ko BTOpomy criocoby
pacCITo/IOKeHHsT OOBIYHO TIpUOEraroT TIPU OTCYTCTBUM B OJHOM MeCTe [[OCTaTOUHOTO
3eMeJIbHOT0 Y4acTKa, T/le MOYKHO Ob110 Obl pa3MeCTUTh BCe TIOBTOPEHHUSI.

OmnbITel MOTYT pa3MellaThbCs Ha 3eMeJbHOM yuacTKe W 0e3 TeppHUTOPHaIbHOTO
00beJUHEHNs] BapUAHTOB B KOMIIAKTHBIE TPYMIbl — TTOBTOPEHHS, a TOJIHOCTBIO C/TyuaifHo.
Takoe pa3MelljeHMEe BapHaHTOB Ha3bIBalOT METOZOM HEOPraHW30BaHHBIX MMOBTOPEHWUH WU
MOJIHOM peHZiIOMU3aleil. DTOT METOJ, MCIOJb3yeTcsl TOJAbKO B TeX Cyyasix KOrja HeT
HE0OXOIMMOCTH CTaBUTh 110/, KOHTPOJTb BO3MO>KHOE 3aKOHOMEPHOe BapbHPOBaHUE YC/I0BUM
JKCTIepUMeHTa, 4YTO MOXKeT HampuMep ObITb B HeOOJ/BIIMX  OIbITaX, KOTOphIE
3dKJ/IaJbIBAKOTCS Hd XOPOIIO BEIDOBHEHHBIX 3€MEJIbHBIX YUdCTKdX.
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23. CranzapTHble MeTO/ bl pa3MellleHUs: BApUaHTOB B OIlbITe

CraHJapTHBIM MeTOJ, — pa3MellleHHMe KOHTPO/s (CTaHJapTa) PSAOM C KaXKIbIM
OINBITHBIM BdPHUAHTOM. PaBMEH_IEHI/Ie CTaHA4apTa 4Yepe3 OAWH BdAPDUAHT HA3BIBAIOT AMO-
METO40M. HPI/I 3TOM IO CTaHAAPT OTBOAUTCA IMOJJIOBHHA OIIBITHBIX NOEJ/IAHOK, T.€. 10BOJIBHO
Oonbimas TUIOIIAAb. [/l ee YMeHbIIEHUSI 10 OJHOW TPETH HCIIO/Ib3YIOT AAKTHUIb-METO[ —
pa3MellieHre KOHTPOJIBHBIX AEe/IAHOK Uepe3 /iBe OIbITHBIE.

CTaH,Z[apTHbIe METOAbI Pa3MeEIleHWS BADUAHTOB

ci1/cj2/c|j3|cj4/Ccj1/1c2/Ccj3/Ci4Ccj1/Cc|2/Cc|3|C|4|C

Pa3meliieHre sMO-MeTOJ0M

ci1/2/|C|3|4|C|1]2|/C|3|4|C|1]|2(C|3|(4|C

Pa3menieHue JakTuib METOJ0M
CraHZiapTHble MeTOJbl pa3MellleHHsI BapUaHTOB MOTYT MCIOJb30BaThCsS B
COPTOMCTIBITAHUU, TJe OHM BIEPBble U ObLIM DPEKOMEHAOBaHbL. JTOT MeTOJ BechbMa
sbdekTrBeH TIpU OOJBIION TIECTPOTe TUIOAOPOAMS TOYBBI U JIPYTUX yCJIOBUM
BbIpAII[MBaHWs, TaK KaK KaX/bli BapUaHT KOHTPOJMPYETCS BbIpallliBaeMbIM DSiioM
CTaH/IapTOM.
HepocTaTok cTaHZapTHBIX METOZ0B 3aK/IH0UYaeTCsl:
B HEOOXOIMMOCTH 3HAUUTE/TbHOU TUIOIIA/IH;
He BCerjia CyllecTByeT MpsiMasi 3aBUCHMOCTb MeXAY COCeJHUMM [le/ITHKaMu
BapuaHTa U CTaHZapTa;
OueHb TPYJHO CPaBHUBATh OMbITHbIE BADUAHTHI PACIO/IO’KEeHHbIE [a/leKo JIpyT

OT JIpyTa.

24. CuctemaTryeckoe pasMellieHre BapuaHTOB B OINbITe

Cucrematrueckoe pa3mellleHle BapUaHTOB — 3TO TaKoe pacIlojioyKeHHe OIbITa, KOrja
NOPSAZIOK C/Ie[JOBaHKsl BapUMaHTOB B KaX[OM I1OBTOPEHHM TMOJUMHSETCS OIpesie/leHHOM
cucreme. MimMeeTcst MHOro Crioco60B pa3sMellieHusl 110 3TOMY MeTOoZy. Y HacC MCI0J/b3yeTcs
IBa:

1. [TocnemoBaTenbHbIN B OJJMH SIPYC

2. [ITaxmaTHbIHM TIPU PaCIOI0>KeHUY TIOBTOPEHHH B HECKOJIBKO SIPYCOB.

Haubornee npocTbIM sIB/IsIETCS 1OC/Iel0BaTe/IbHOE PACIo/IoXKeHHe BapUaHTOB B OJJUH
spyc. BapuaHTel Ha [JensHKax Bcex TIOBTOPDeHMH  pacriofaraiotcsi B TOM
T10C/le/[0BaTe/IbHOCTH, KOTOpasi 3apaHee yCTaHOBJ/IeHA MCCIefloBaTeseM.

[Ipy maxMaTHOM pa3MelljeHHH TIOpPSZIOK CJieJJ0BaHUsI BapHAHTOB B ITOBTOPHOCTSIX
pasHBIX SIPYCOB CABUTAETCS.

25. PenjoMr3MpoBaHHOE pa3MellleHre BApDUAHTOB B OIIbITe

[MTopaBssitoiijee GOJBITUHCTBO TIOJIEBBIX OMBITOB Celuac 3aK/a/IbIBaeTCs METO/IOM, B
OCHOBY KOTOPOTO T10JI0K€H TIPUHLUIT C/Ty4aliHOT0, WA PeHJ0MU3UPOBAHHOI0, pa3MellieHus!
BapyvaHTOB. [IpuM «iIyuyaliHbIX MeTOJax TMOPSJOK BapHUaHTOB OMNpeJessieTcss MyTeM
PEeH/IOMU3AIIUY, T.e. pa3MeIlleHus UX BHYTPU KaXK/I0TO TTIOBTOPEHUsI CTyYaiHO IO >KpeOwuto,
KOT/la KaXK/blii BapUaHT MMeeT PaBHYIO BEpPOSITHOCTb. PaBHBIM IIaHC TOMACTh Ha JIO0YHO
JeNSTHKY, TOTJja KaK TIpU CUCTeMaTUUeCKOM TaKasi BO3MOXXHOCTb UCK/TFOUeHa
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26. MeToz, HeOpraHW30BaHHbBIX TTOBTOPEeHUM (TI0JIHAs PeHI0MU3aLlvs)

MeTo/ HeopraHW30BaHHBLIX TTOBTOPeHM (TI0/IHasi peHAOMM3alys). [IpocTeliiim U3
COBpEMEHHBbIX MeTO/I0B pa3MellleHHsl T0JIeBOT0 OMbITa SIB/SIETCS TOHasi pPeHJoMH3aLus,
KOTJja BApUaHThI 110 JleJITHKaM OMbITHOTO yuacTKa paclpe/esisiioTCsl COBEpIIeHHO C/TyuaiiHo.
Ec/iu Hanpumep TIaHUPYETCs 3a/I0KUTh OTBIT C 3-Msi BApMAHTaMU B 4-X , TO BbIOpaHHBIN
3eMe/IbHbIM y4acTOK pa30uBalOT Ha 12 fAenssHOK M 1o Tabiuile CaydaliHbIX UHCes
pa3MeIalT BapHUaHTHI 110 JIeJ/ITHKaM TakK, YTOObI KK/l BADUAHT 3aHsLT 110 4 [[e/IsTHKA

2 1 3 2
1 3 2 1
3 1 2 3

MeTos, HeOpraHW30BaHHBIX TIOBTOPeHUNM 3¢deKTHBeH MpU HeOOJBIIOM uuc/ie
V3y4yaeMblX BapuaHTOB (2-4), Korja ecTb OCHOBaHMS He CTaBUTb TMOJ KOHTPOJIb
TeppPUTOpHAaIbHOE 3aKOHOMEpPHOe BapbUpOBaHue IIJI00pO/rs MTOYBEL. Takue yCI0BHS YacTo
BCTpeYaloTcsi mTpu paboTe C MHOTOJIETHUMM TUIOJIOBBIMHA  KY/JIbTypaMH, KOTOpDbIe
XapaKTepy3ylTCsS CUIbHOW WHAWBUAYAJbHOM W3MEHUMBOCTBIO, a OMbITHBIM y4acTOK
[I0CTaTOYHO OHOPOZEH M0 TUIOZ0POMIO U HEeBeJTUK T10 MJIOLIa/u.

27. MeTop, peHIOMU3MPOBAaHHbBIX TOBTOPEHUM

MeTo/; peH/JOMU3MPOBAaHHBIX TMOBTOPEHUH. JTO Haubosiee PACIPOCTPAHEHHBIH B
MHPOBOM TPAaKTHKeE OIBITHOTO JieJla METO/ pa3Mell|eHHsI BADUAHTOB T10 JIe/ITHKAM 10JIEBOTO
ornbITa. B KaXkIoM TTOBTOPEHWH BapHAHTBLI PACIIPEEeNSIOTCS 10 JessHKaM B Cy4alHOM
nopsizike. Ba)kHo, uTOOBI BHYTPH KaXk/I0OT0 TIOBTOPEHUS TI0UBa Obl/Ia 10 BO3MOXXHOCTH Oeiee
OJJHOPOJHOM, a hopMa TIOBTOpEHMM MpUO/IMKaIack K KBagpary. B aTom ciiydae nipu mr06om
TIPOCTPAaHCTBEHHOM PacCIIOJIOXKEHHUH JIe/ITHOK OHU OYZyT JTyullle CPAaBHUMBI MKy COOOM.

Yarrie BCero TMOBTOPEHHUsSI PacCIio/iaraloTCs Ha I10Jie KOMIAKTHO B OJWH, ZBa WM
OorbIlIe SIPYyCOB.

CxeMa pa3mellleHUs] BADUAHTOB B PeH/JOMU3UPOBAHHBIX TTOBTOPEHUSIX

Uucio u3yyaeMbIX BapUaHTOB B MeTO/le CAyYallHbIX TOBTOPEHUM 3aBUCUT OT
BbBIDAaBHEHHOCTU 3€MeJIbHOTO yYyaCTKa M pasMepa OMNbITHBIX [eIsSHOK. BOJbIIMHCTBO
WCciefioBaTesiel yka3blBaeT, uTo He ciefiyeT uMeThb Oosiee 15-20 BapuaHToB. Korza uncio
BapuaHTOB TipeBbiliaeT 8-10, 1jesiecoobpa3HO B KaXk/[OM TMOBTOPeHHWH MMeTh 2 unu Gosee
JeNsTHOK  CTaHAapTa (KOHTPOJIsI), UTO TI03BOJIIeT 3HAUWTE/NbHO TOBBICUTh TOYHOCTH
CpaBHeHUS OINbITHBIX BAPUAHTOB CO CTaHAAPTOM.

28. JlaTuHCKUM KBaapar

3eMeNbHBIM y4aCTOK KBaZipaTHOM (opMbl pa3dMBalOT B TOPU30OHTATLHOM W
BePTUKA/JIbHOM HarpaBJ/IeHUsIX Ha CTOJIBKO PSZIOB M CTO/IOL[0B, CKOJIbKO BapHaHTOB B OIIBITE.
JIrob6oii psii v mo6o# CcTO/Oel] BKIFOYAIOT TIOTHBIA HabOp W3y4aeMbIX BapHAHTOB, KOTOPbIE
pa3MelialTcs Ha AesiHKax.

PacrnionoykeHue ombITa JATUHCKUM KBaJpaToM TpebyeT, UTOObI UMC/IO MOBTOpPEHUM
obsi3aTeNlbHO OBUIO PaBHO UMC/Iy BapuaHTOB. [lo3Tomy oOirjee umc/io [je/ITHOK B OTbITe
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Bcerja OyJeT paBHO KBaZipaTy UMCJ/ia BApUAHTOB cxeMbl. [Ipy yeTbIpex BapUaHTOB B OITbITE
Oyzet 4x4=16 nensaHOK, Py NSTH — 5X5=25 AensiHoK. [1pu miectu — 6X6=36 Ae/ITHOK U T.JI.

Ha mtoirjau ux pasmeljaioT psifamMyd U cronbuamu. B KakgoMm psiiy U cTosbiie
J0/DKeH ObITh TI0/IHBIM HAabOp BCeX BapWAHTOB, U, C/IefOBaTe/IbHO, HU OJIVH W3 BapUaHTOB
He TIOBTOPSIeTCSI IBa’KJbl HU B CTPOKe, HU B CTosbLe. KpoMe 3THX ABYX OrpaHHYeHHH,
BapUaHT PACIIO/IaraloTCs BHYTPU CTOJOIOB W PSIIOB CAyYalHO, TIO Tab/UIe CydalHbIX
YuceJ.

5 1 4 2 3
2 5 3 1 4
1 3 5 4 2
4 2 1 3 5
3 4 2 5 1

Cxema Pa3MCIICHUA OIIbITAa JaTHHCKHUM KBaJApaTOM 5x5

29. MeTop, paciieryieHHbIX [e/ITHOK

MeTop, paciiel/IeHHbIX Ze/sHOK. VICIo/Ib3yeTcsl MperuMYIeCTBeHHO /IS 3aK/IaJKU
MHOT0()aKTOPHBIX OMNBITOB, KOT/IA B OTHOILIEHHWH OJJHOI'O KaKOro-iubo dakropa Tpebyercs
MOJIYUUTh TOUHYIO MH(MOPMAI[HIO, a B OTHOIIIEHUH JPYTUX (haKTOPOB HET HeOOXOAUMOCTU
0OMBATLCSA OOJBIIIOM TOUYHOCTH.

PaciiiernjieHHble [Ie/SHKH KCII0/Ib3YHOTCS TaKXKe B CIydasX, KOrja B CTallMOHAPHOM
OTbITe HeoOXOJUMO BBECTH [OTIOJIHUTE/NbHYIO TPYIy BapWaHTOB, COXPaHHWB BCE
repBOHava/lbHble BapuaHThL. Hepeako TIOCTaHOBKA OMbITA METOAOM pacIilerieHHbIX
JeJITHOK TUKTYEeTCS TeXHUUECKUMH YC/IOBUSIMU TIPOBe/IeHUs] dKcrepuMeHTa. Hampuwmep,
MPYU MCIMBITAHUW /103 YZA0OpeHWH, TepOUIIM0B U COPTOMCIILITAHUM Ha MaslbIX Je/IsTHKaX
MOKHO OOBEMHUTDL Ile/lble TPYIIIbl TAKUX JAeJSHOK M Ha YKPYIHEHHBIX IUIO[aJKaxX
UCIMBITaTh Pa3/IWyHbIe TPe/IIeCTBeHHUKN WIH BHAbI 00pab0TKU TOUYBBI, KOTOPBIE TPEOYIOT
Oosiee KPYITHBIX /IeISTHOK.

CxeMa pacIeryIeHHbIX [JeISSHOK — 3TO SKCIIEPUMEHT, B KOTOPOM [e/ISIHKH OJIHOTO
OTbITa WCIIO/IL3YIOTCS KakK OJIOKW gyt fpyroro. [lefsiHKA TepBOTO TMopsifka (KpYITHbIe
JeJITHKK) JeJIATCs, PACIIeNIIOTCS B BEPTUKAIbHOM H/IM FTOPU30HTAILHOM HallpaB/IeHUH Ha
JeJITHKA BTOPOTO TIOPSIIKA, a Je/SHKA BTOPOro TOpsiika Ha Oosee MesKHe Je/sTHKU
TPeThEero MopsiKa.

30. ITy1aHupoBaHue HAOFOZEHWH 1 YUeTOB

[TosieBble  OMBITBI ~ COTMIPOBOXK/JAIOTCS  OJHOKPATHBIMM U MEepUOAUUYeCKUMU
KO/TMUeCTBEHHLIMHU M KaueCTBeHHBbIMU HaO/TI0IeHUSIMH.

Bce conyTcTBytoIe Hab/io/[eHHsI MOYKHO pa3/ie/IuTh Ha /IBe TPYIITIb:

1) HabGmroeHUsS ¥ UCC/IeZIOBAHMSI pAaCTeHUH;

2) HabO/TFO/IeHST ¥ ICCTIe/IOBaHUS YCIOBHI BHEIITHEH Cpe/ibl.

OHU [IO/KHBI TIJITaHUPOBAThCS TIPU COCTABJIEHWHU TIPOrpaMMbl OIbITa, BbITEKATb U3
3a/la4 U TeMbl, CTY>KUTb JOCTHXKEHUI0 KOHKPeTHOU Lie/in
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BOJIBIIMHCTBO COMYTCTBYIOLIMX HAOJIOJEHU W yUeTOB IIPOBOJST B TeUeHHe
BereTal[MOHHOTO TIepHoJia He OJHOKPAaTHO, TPUypOYMBas WX K ONpeZie/ieHHbIM (ha3zaM
Pa3BUTHSI paCTeHUH.

[is  COMyTCTBYIOIIMX HWCC/I[IOBAaHUM, aHA/W30B M HaAO/IOIEHWM uallle BCero
TIPUMEHSIFOT BLIOOPOUHBIM MeTO/l yueTa — MeTOZ Ipo0.

31. Yto Takoe BbrIOOpKa (1poba)?

Beibopka (mpoba) — 3TO HeOOoJbIIOe YWCIO0 eAWHUYHBIX OOBEKTOB, B3SITHIX U3
oOmMpHOTO CcoOpaHust 3TUX OOBEKTOB, HA3bIBAEMOr0 COBOKYIHOCTBIO.  3ajaua
BbIOOPOUHOTO MeTO/la MCC/Ie/JOBAaHUs 3aK/TFOUaeTCsl B M3yUeHUH 00BEeKTOB, COCTAB/ISTFOILINX
BLIOOpPKY (TIpo0y), A/s1 TosydeHusi Heobxogumod MHGOPMAIMH O BCel COBOKYITHOCTH
00BeKTOB, M3 KOTOPBIX B3siTa AaHHAas BEIOOPKA.

32. Kak 1onyuuTh B OMbITe Hafle>KHbIe (JOCTOBEPHbLIE) aHHbIe
YroObl TIO/yUUTb HaJle)KHBbIE JaHHbIe TPH pPa3pabOTKe IPOrpaMMbl IIOJIEBBIX H
nabopaTopHbIX HAO/IIOeHNUH, SKCIIePUMEHTATOP JO/KeH PellUThb CJie/lyIOLi1ie BOMPOCHL:

. Kakue HaOJTIO/IeHNs], aHa/IU3bl ¥ yUeThl BK/IIOUATh B TTPOrPaMMYy;
. B Kakue CPOKU TIPOBOIUThH HAO/TIOIEHUS U YUETHI;

o OTIpe/ie/IUTh ONTUMAJIbHBIN 00beM BBIOOPOK (TIP00)

o obecreunTh Mpe/ICTaBUTe/IbHOCTb 0TOMPaeMbIX BBIOOPOK (ITp00).

Haubomnee pacripocTpaHeHHOW OIIMOKON $IBAsieTCSl BK/IFOUeHHE B TPOTPaMMY
MCC/Ie/JOBaHUM CTy4yaiiHOTro Habopa Habmo[eHnii U yueToB 6e3 3apaHee HaMeUeHHBIX Liefiei
Y TeXHUUECKHUX BO3MO)KHOCTeH. L]esieHaripaBieHHOCTb BakKHelillee TpeboBaHue K JIF000MY
HaO/TI0/IeHNI0, COMYTCTBYIOIIEMY TI0/IeBOMY OIMBITY. OIBIT JO/DKEH COMPOBOXKAThCS He
CTaHJapTHBIM HabOpOM Hab/OIeHUH, a TeMU HaOmoJeHus MU, 6e3 KOTOPBIX HeJlb3sl IOHSITh
n3ydyaeMoe SiBJileHWe W OOBSCHUTH TIO/IyYeHHe TeX WM WHBIX TPUOABOK ypoKas WU
XapakTep U3MeHeHUs ero KauecTBa.

33. OcHOBHbIe HAOMOAEHUS U YUEThl IPOBOAMMBIE B OOJIBIITMHCTBE TI0JIEBBIX
OITbITOB
HekoTopble HaOMOeHUsS U UCC/IeIOBaHUS TIPOBO/ISAT B OOJBIITMHCTBE OTBITOB
Yyer MeTeoposioruueckux (hpakTopos,
deHoornyeckre HabJTIOIeHMS,
buomeTtpuueckue ucciefsoBaHus,
HabsroieHust 3a T10ZI0pOHeM TTOUBHI,
HabsrozieHust 3a BJIa)KHOCTBIO TTOUBHI,
OrnpeziesieHUe T'yCTOThI CTOSTHUSI paCTeHUH,
Yuer ypoxkasi U ero KauecTtsa.

Nouhkwhe=

34. ®eHoornueckre HabOFOZIEHNS B OTTbITE

deHonornueckrie  Hab/MOZeHUsT HEOOXOAWMMBI BO  BCeX  arpOHOMHYECKUX
uccnenoBanusix. Llenb MX 3aKkmoyaeTcs B yCTAaHOBAEHUM Pas3/MuMid B POCTE M Pa3BUTUHU
pacTeHW B TepUO/|, BereTaliy MO OT/e/JbHbIM BapvaHTaM, BPEMEHU HaCTyIleHus Qa3
pa3BuTusi pacreHuid. @deHosornueckrie HaO/IOZEHUS TIOMOTAIOT OOBSCHUTH TPUYMHEI
TM0JIOXKUTETbHOTO U OTPULIATE/IbHOTO /1eCTBUS (PaKTOPOB Ha YPO’KaWHOCTh KYJIbTYP.

3a Hauano ¢a3bl MPUHUMAIOT MEPBbIM /leHb, B KOTOPbIM OHa 3apervcTpUpoBaHa He
MeHee yeM y 10% pacTeHuii, a 3a MacCOBOe HacCTyIlJleHWe — JleHb, B KOTOphIA ¢a3a
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oTMeueHa He MeHee ueM Yy 75% pacrenuit. Habmrozenust 3a HactyruieHueM (a3
3aIMChIBAIOT B TIOJIEBOM »KypHas, a 000011[eHHbIe JaHHBIe B JJa/IbHEHIIIEM UCIIOMb3YIOT TIPU
HarM1CaHWU OTUeTOB.

Y sIpOBBIX 3€pHOBBIX Ky/JbTyp OTMeYarOT cjaeAyrolue as3bl: BCXOAbI, KyIeHUe,
BBIXO/l B TPYOKy, KosiolieHHe (BbIMeThbIBaHUE), LIBeTeHHe, MOJIOUHAasi, BOCKOBAsi U TOJIHAs
CI1e/I0CTh.

Y 031MBI 3epHOBBIX KYJIBTYP: BCXO/bI, MOSIB/IEHHE TPeThEro JIMCTa, KyLjeHre, KOHeL]
OCeHHeM U Hayajo BeCeHHeW BereTalMM, BbIXOA B TPYOKy, KOJoOIllleHue, IBeTEeHHE,
MOJIOYHas1, BOCKOBAs U I0JIHAas CIe/I0CTh.

35. UTo Takoe BBLIK/IFOUKA?

HO,I[ BbIKJ'[I-OHKOﬁ IIOHUMAKOT 4YadCThb yquHOﬁ A€/IAHKH , I/ICKJII-OLIEHHYI-O nu3 yqua
BC/IE[ICTBHE CyUYalHBIX TMOBPEXAEHUM WIA OLIMOOK, AOIMYIIIeHHBIX BO BpeMsi pPabOThI.
HEJ'H:IG Ae/IAHKHW BBIKJ/IIOUAIOT U BI:I6paKOBLIBaI-OT JIMIIIb B UCK/TFOUHUTEJ/IbHBIX cnyqaﬂx, Koraa
eCThb BaPEFI/ICTpI/IPOBaHHbIe AdaHHbIE, CBI/I,E[ETEJ'II:CTBYI-OU_[I/IE (0] HOBpE)K,E[EHI/II/I paCTEHI/Iﬁ, 06
olIMOKe B paboTe WM Ipyrye TIPUUMHBI, KOTOPbIe MOT'YT U3MEHUTh YPOyKail He3aBUCHUMO OT
H3y4yaeMoro rnpuema.

[omyckaroTcsi c/iefiyrolie OCHOBAaHUSI [/l BBIK/IIOUEK WM OpakKOBKM 1Ie/bIX
JleJISTHOK

1. moBpexzaeHus, BbI3BaHHble CTUXWWHBIMU SIBJIEHUSIMA TIPUPOJbI, HepaBHOMEPHO
HOBPEAI/IBI_LII/IE OHbITHy}O KYJ'II:Typy, l'IpI/I YCJ'IOBI/II/I, qTo HepaBHOMepHOCTB
HOBPE)KAEHI/IH He [ABJ/IAeTCA CJieJCTBUEM I/ISYT—IaEMI:IX B OIIbITE HquI/IH;

2. (yyaiiHble IOBPEXX/eHHUs B pe3yJbTaTe MOTPaBbl CKOTOM, MPULIEU, TPhI3yHAMU;

3. owMOKM IPH 3aK/afKe Y IPOBeIeHUH OITbITa.

YMeHbIlIeHue yquHOﬁ Ae/IAHKKM HM3-3d BBIK/IIOUEK ,E[OHYCKaETCH He 60ﬂee YyeM Ha
50%. IIpu ymeHbllleHUHd ee Oofbllle YKa3aHHOTO pa3Mepa [IefiTHKYy BbIOPAaKOBBIBAIOT
ITOJIHOCTBIO. qTO6bI OIIBIT C O,Z[HO-,Z[ByMH BBITIaBIIIMMHK 1€/ ITHKaMH HpI/IBECTI/I K
CpaBHI/IBaEMOMy BI/IAy, pEBYJ'[bTaTbI X [O0J/IKHBI 6]>ITL BOCCTAHOBJIEHBI CTATUCTHUYEeCKHUM
METO/IOM.

36. MeTozp! yueta ypoxkas

Y4eT ypo)KalHOCTH KYJIbTYD MOXKeT ObITh MPOBe/ieHa IByMSI METOZAMU: TIPSIMBIM U
KOCBEHHBIM.

[Tpsimoit meTof, yueTa. [IpeaycmaTtpuBaeT yOOpKY M B3BelllMBaHHe ypoO’kasi CO Bcel
yueTHOW Ttuiomazan gAensHku. OH Haubomee TouyeH, TPOCT B pabore W Tepecyere
YPOKalHOCTH C YUYeTHOU IJIOLIAN Je/ISTHKU Ha TeKTapHYH0 TI0La/b.

KocBenHblii MeToz, yueTa. Vcronb3yroT He BCO Maccy yposkas, a JIMIIb 4acTb ee,
TMpe/iCTaB/SIOLIYI0 CpefiHyt0 NpoOy M3 yposkass Bceil Macchl. Vcrionb3yeTcs mpu ydeTe
ypO)Kasi 3epHOBBIX TMPAAWIBHBIX KYyJbTYp W TpaB. B IIpUMeHeHWU K 3TUM KyJbTypam
KOCBEHHBIM MeTOJl HOCHUT Ha3BaHUe ydeTa 1o MPOOHOMY CHOITY.

37. YT1o Takoe BapbHMpOBaHue?

Bcsikoe maccoBoe (MHOXKECTBEHHOe SIBJIEHHE), HalpyMep TpyIina pacTeHUi Ha ToJie,
Tpe/iCTaB/isieT COOOM COBOKYITHOCTb 0C00el, ciydaeB, (DakTOpOB, TIPeIMETOB, T.€.
HEKOTOPBIX YCJIOBHBIX €/JUHUL], Ka)K/asi U3 KOTOPBIX B OT/J€JbHOCTH CTPOrO MHAMBUYa/IbHA
Y OTJINYAeTCs OT [IPYTUX PsZIOM MPU3HAKOB — BBICOTOM, MacCOW, KOJTMYeCTBOM MPOAYKLIMU
u T.1. Kaxapii 13 TPU3HAKOB MOXKET WMETh Y Pa3/M4HbIX 0CO0el pa3HylO CTeleHb
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BbID&)KEHHOCTH, [03TOMY T'OBODST, UTO MpPH3HAK BapbupyeT. CBOWCTBO YC/IOBHBIX €/JMHUL]
OT/IMYaThCs APYyr OT Jpyra Jaxe B OJHOPOAHBIX COBOKYIHOCTSIX Ha3bIBaeTCs
M3MEeHUMBOCTbIO, U/ BAPbUPOBaHUEM.

BappupyroliiMyd Mpr3HaKaMyd Y pacTeHWil SIBJISIOTCS, HalpuMep, WX BbICOTA,
KOJIMUeCTBO M Macca 3epeH B KOjoce, COfiep)KaHue TpoTedMHa W Jp. BapbupoBaHue
BO3HUKaeT BCJ/Ie[ICTBUE TOTO, YTO PACTeHUs] OJHOTO U TOTO »Ke COpTa BCerja OTIMYaroTCs
CBOel HacC/e[CTBEHHOCTbIO, KpoMme TOro, (opMHUpOBaHME MX YacTO TIIPOTeKaeT B
OTHOCUTEJIbHO Pa3/IMUHbIX YC/I0BUSIX BHEILIHEW Cpe/ibl.

38. 'eHepanbHasi COBOKYITHOCTb 1 BbIOOPKa

He Bcersia BO3MOYXHO MCCJIe/IOBATh M0 TOMY WK APYroMy MPHU3HAKY Bce 0C0OH, BCHO
COBOKYITHOCTb. B 3THX ciydasix mpuOeraroT K M3yUeHHIO ee YacCTH, 10 KOTOPOM J[enaroT
ob1ijee 3axmoueHre. Takoil MeTO/ Ha3bIBaeTCsl BbIOOPOUHBIM M CUMTAeTCS OCHOBHBIM IPU
CTaTUCTAYECKOM U3y4YeHUHU COBOKYITHOCTH.

Takum o006pa3oMm, BCIO Tpymnny OOBEKTOB, TMOAJEKAIIyI H3YUYeHHI0, Ha3bIBalOT
COBOKYITHOCTBIO WY IeHepa/ibHOM COBOKYITHOCTBIO, @ Ty 4acTh 00BHeKTOB, KOTOpasi Iorara
Ha TIPOBEpPKY, HMCC/e/joBaHHe — BBIOOPOUHOW COBOKYITHOCTBIO W/IM TIPOCTO BBIOODKOIA.
Yo 3/eMeHTOB B TeHepa/ibHOW COBOKYITHOCTH W BbIOOpDKEe HAa3bIBalOT UX 0OBEMOM.
Beibopku, cocrosiie u3 20-30 eAuHUI] HabO/FO/I€HUM, Ha3bIBAIOT MaJsibIMH, a BBIOOPKU
6osbiiero ob6bemMa GOBILIUMU.

4 IIOPSATOK ITPOBE/JIEHVS IIOBTOPHOI
IMPOMEXYTOUYHOM ATTECTAIIUA

@dopMa NMPOMe)KyTOUHOM aTTeCTaL|H 10 AUCLUIIMHE 3K3aMeH

[ToBTOpHAst TIPOMe)KyTOUHAasi aTTecTalusl 0 [AWCLUIUVIMHE TIPOBOAUTCS C
WCII0/Ib30BaHMEM 3a/laHUM /11 OLeHKU C(OPMHUPOBAHHOCTH KOMITeTEHLIMA Ha
06a30BOM ypOBHe IO BCEM MOAYJ/SM, BXOASIIUM B CTPYKTYpy [JUCLMIUIMHBI 3a
CemMecTp, I10 UTOram KOTOpOro CTYZ,eHT UMeeT aKaZleMUUeCKy0 3a/,0/DKEeHHOCTb.

Bomnpocel k 3x3ameny

Teopernueckue BOPOCHI

Kpartkas uctopust onbITHOTO J1ena

CrtpyKTypa ¥ 3a/1a4d HayIHBIX UCCIICIOBAHUM

OCHOBHBIE NOHATHUS U TEPMUHBI B arPOHOMUYECKUX UCCIIEI0BAHUSIX

[ToHsiITHE HAYyYHOTO UCCIIETOBAHUS U €T0 ATAIbI

YPOBHM U BUJIbl HAYYHBIX UCCIIEIOBAHUI

CucremMHBIIf TOAXO0] B HayKe (OMOTreo0leH03, SKOCUCTEMA).

OO6mieHayYHbIE METOIbI, UCTIOIB3YEMbIE B arPOHOMUYECKUX MCCIICTIOBAHUSIX.

Krnaccudukaiys 0OCHOBHBIX arpOHOMHUYECKHX METOJIOB UCCIICOBAHNUS.

JlaGopaTopHBIi ¥ BEreTallMOHHBIA METO/Ibl MCCIIETOBAHMS, HX CYIIIHOCTh U OCOOEHHOCTH

MIPOBEJICHUS.

10. JIu3aumMeTpruyecKuii U BEreTallMOHHO-IOJIEBOM METO/IbI UCCIENOBAHUS, X CYIIIHOCTh U
0COOEHHOCTH MTPOBEACHUS.

11. TlonmeBo# M PKCIETUIIMOHHBIN METO/IBI HCCIICIOBAHMUS, UX CYITHOCTh 1 OCOOCHHOCTH
MIPOBEJICHMUS.

12. OcHOBHBIE TpEeOOBAHUS, TPEABABIISIEMBIC K TIOJIEBOMY OIBITY: THITUYHOCTH U TIPUHITUTI
€IUHCTBEHHOIO PA3JINYMS; YUET YPOXKas U TOCTOBEPHOCTH OIBITA MO CYILLECTBY.

e e R
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Knaccugukanus arpoHOMUYECKHX OMBITOB: arPOTEXHUYECKHUE U 110 COPTOUCIIBITAHHIO.
Knaccu¢ukanus noneBbIx ONbITOB M0 AIUTEIbHOCTH IPOBEAECHUS, YUCITY U3ydaeMbIX (PaKTOpOB
U 10 TeorpauyeckoMy 0XBaTy OOBEKTOB HCCIIEIOBAHUS.

XapakTepUCTHKA OIBITOB, IPOBOJUMBIX B HAYYHO-HCCIIEI0BATENbCKUX YUPEXKICHHUSIX U Ha
IIPOU3BO/JICTBE.

Oco6eHHOCTH YCIIOBUH MPOBEJEHUS IIOJIEBOIO OIBITA: METEOPOJIOTHUECKUE YCIOBUS U
IIOYBEHHOE IJIOI0OPOAME.

PexoHrnocuupoBouHbIi (pa3BenbIBaTEIbHbIIN) IOCEB. 3aKOHOMEPHOCTH TEPPUTOPHATIBHOMN
M3MEHUYMBOCTH IIJI0JJOPOIUsS [TOYUBHI OIBITHBIX YYaCTKOB.

Br160p 1 moAroToBKa 3eMeIbHOI0 Y4acTKa M0/ OIBIT (penbed, 0AHOPOIHOCTh TOYBEHHOTO
IIOKPOBA, UCTOPHS OIIBITHOTO YYacTKa).

OCo6eHHOCTH CHCTEMAaTUYECKOIO pa3MeElIeHNs] BApUAHTOB B OIIBITE.

OcoOeHHOCTH pa3MEIICHUsI BApUAHTOB B OIBITE METOJIOM PEHIOMHU3ALINH.

OcCo6eHHOCTH CTaHAAPTHOIO pa3MEILEeHNUs] BADUAHTOB B OIIBITE.

Br160op Tembl, onpesieneHne meim, 3aa4 1 00bEKTOB UCCIICAOBAHMSL.

W3ydenue 1 aHaJIN3 COBPEMEHHOI'O COCTOSIHUS M3y4aeMOro BOIIpoca U IMOCTaHOBKA pabodei
TUIOTE3bI.

ObocHOBaHME aKTyaJIbHOCTH, HOBU3HBI U IPAKTUYECKOI 3HAYMMOCTH BOIIPOCA.

Pazpaborka cxeM OAHO(GAKTOPHBIX W MHOTO(PAKTOPHBIX SKCHEPUMEHTOB. TpebGoBaHws,
IPEIbsIBIIIEMbIE K CXEME OIbITA.

Teopernueckrne OCHOBBI IJIAHUPOBAHUS.

Br16op napameTtpos.

Bri6op ¢akTopos.

Br16op Monenu onslta.

CocraBieHne cxembl 0JHO()AKTOPHOTO OTIBITA.

CocraBieHue cxeMbl MHOIO(aKTOPHOI'O OIBITA.

Matpuiia miiaHupOBaHUsI TOJHOTO (PAaKTOPUATIBLHOIO IKCIIEPUMEHTA.

Marpuia riaHupoBaHMs HEIOJIHOIO (GaKTOPUAIBHOIO SKCIIEPUMEHTA.

Hcnonp30BaHne MaTeMaTHYeCKUX METOJOB IPHU IUIAHUPOBAHUM ONTHUMAJIbHOW CTPYKTYpPHI
9KCIIEPUMEHTA.

Oranbl 3aKiaJKd J1JaOOpaTOpPHOrO, BEreTallMOHHOTO, JM3UMETPUYECKOT0, BETreTalMOHHO-
II0JIEBOTO U MOJIEBOTO OIBITOB.

TpeboBaHusI K OCHOBHBIM pabOTaM Ha OIBITHOM YYacTKe.

ITonroToBka ombITa K yOOpKe M y4yeTy ypoxkas. MeTonapl ydyeTra ypoxas: CIUIOIIHOM, IO
MPOOHBIM CHOIIAM, IO MPOOHBIM IUIOLIA/IKAM.

JIOKyMeHTaI|sl [0 OMBITY: MEepBUYHAs U OCHOBHas. TpeOoBaHus, MpeabsBIsieMble K HAyUHOMY
OTYETY.

OcHoBHbIE TpeOOBaHMsS K HAOMIOJEHUAM U ydeTaM B ONbITe W OOIIHME NPUHIMIIBI
IJTAaHUPOBAHUS.

deHonornyeckre HaOMOIEHHUS U yYET I'YCTOThI CTOSTHUSI IOCEBOB.

VY4eT BBICOTHI 1 OOTMCTBEHHOCTH PACTCHUM.

VHTEeHCHBHOCTH HApacTaHUsS PACTUTEBHOM MacChl U YMCTOW MPOAYKTUBHOCTH (DOTOCHHTE3A.
BusyanpHas olieHKa MOCEBOB, MOPO30- U 3UMOCTOMKOCTh O3MMBIX KYJIbTYp, KYCTapHHKOB U
AroHUKOB. OnpeeneHne yCTOMYUBOCTH MIOCEBOB K MOJIETAHHUIO.

VY4er 3aCOPEeHHOCTH MOCEBOB: II1a30MEPHBIH, KOJTMYECTBEHHBIN, KOJINYECTBEHHO-BECOBOM.
dUTONATONOTHUECKUE U IHTOMOJIOIMYECKHE HAOIIOACHUS M YUeThl Ha 36pHOBBIX KYJIbTYpax.
OUTONATOIOTUYECKHE U YHTOMOJIOTMYECKHE HAOMIOJEHHUS U YUE€Thl HA KOPMOBBIX KYJIbTypax.
Metoauka u3yueHHs] KOPHEBOW CHCTEMBbl (METOJ MOHOJIUTOB, paMOYHbIE BBHIEMKH U OypOBOM
METO[).

N3ydenune pu3nyuecknx CBOUCTB MOYBHI.

3HaueHUe MaTeMaTH4YEeCKOW CTaTUCTUKM Ui IUIAHUPOBAHMSI HCCIENOBAaHMM U 00pabOTKH
JIAHHBIX OMBITA
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I'enepanbHas COBOKYIHOCTh U BBIOOpKA

BBIOOPKH)
53.
54.
55.
56.
57.

58. BoccTaHoBIIEHME BRIMIABIINX IaT
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[TonsiTrie 06 U3MEHYNBOCTH, BUIbI N3MEHYUBOCTH
CraTUCTHYECKHE XapaKTEPUCTUKH KOJMYSCTBEHHOW WM3MEHUMBOCTH (OONBIIME U Mallbie

CraTucTuyeckue XxapakTepUCTUKU Ka4eCTBEHHON U3MEHYUBOCTH

[TonsiTre 06 HyIEBOM TUIIOTE3€ U METO/BI €€ MPOBEPKU

ToueuHast u MHTEpBajbHAs OLIEHKA IapaMETPOB paclpeeieHus

OrneHka CyecTBeHHOCTH Pa3HOCTH BHIOOPOUHBIX CPEHUX MO t-KPUTEPHIO
IIpoBepka runoTe3bl 0 NPUHAUIEKHOCTH COMHUTEIBHON BapUAHTHI K COBOKYITHOCTU

OXnJacMbIMH

59. OueHka COOTBETCTBUS MEXJy HaONIOJAAEMBIMH U
pacnpeie/ieHUsIMH 110 KPUTEPUIO X°

60. Henapamerpuueckue METO/bI IPOBEPKHU HYJIEBOW I'MIIOTE3bI

61. CylmHOCTh AUCIIEPCUOHHOIO aHAJIN3a

62.
63. JlucriepCUOHHBIM  aHAINU3

PEHIOMU3HPOBAHHBIX IOBTOPEHUI

64.
MEeTOJAaMHu
65. JlucriepCUOHHBII aHau3
PEHIOMU3UPOBAHHBIX IOBTOPEHUI
66. JlucriepCUOHHBIN  aHAIU3

PaCIICIVICHHBIX ACIAHOK

[TpuHIUIBI 00PaOOTKM COMHHUTEIBHBIX AT
[IpssMonuHENHasE KOPPEISALMS U pErpeccrst
KpuBonuHeliHas KOppensauus U perpeccus
MHOXeCTBEHHAsE KOPPEJSLUA U PErpeccus
KoBapuanyoHHblil aHanu3

67.
68.
69.
70.
71.

MHOTO(aKTOPHOTO

JaHHBIX MHOI"O(baKTOpHOFO OIIBITAQ,

JlucriepcuoHHBIN aHaN3 0THO(PAKTOPHOTO BEr€TAIMOHHOTO OITBITa
0HO(AKTOPHOTO TOJIEBOTO  OIbBITA,

HI/ICHepCI/IOHHHﬁ aHaJIu3 O,Z[HO(I)aKTOpHOFO IIOJICBOI'O OIIbITd, 3aJIOKCHHOI'O CTaHIAPTHBIMH

OIIbITA, 3aJI0KCHHOI'O

Ta6ymna 4 — Kpurepun oueHKH ¢)OPMHUPOBAHHOCTH KOMIIETeHIHI

Koj v HauMeHOBaHMe WHIMKaTOpa
JOCTV)KeHUsT KOMITeTeHL[U1
(4acTy KOMMeTeHL1K)

KpuTtepuu olieHrBaHus cOpMUPOBAHHOCTH
KOMIMEeTeHLMM (YaCTH KOMITeTEeHLIUN)

Ha 6a30BOM ypOBHe

COOTBETCTBYET OL[€HKE «Y/[OB/IETBOPUTETHHO»
50-64% oT MakcuMabHOro basia

OIIK-5

N-1. ITox pyKOBOACTBOM CIleLiaiuCTa
bosiee BbICOKOM KBanvpuKaLuu
yuacTBYeT B TIPOBeJleHUH
9KCTIepUMEHTA/TbHBIX UCC/IeIOBaHUN B
00/1acTh arpOHOMHUH

CTy,ELEHT AEMOHCTDPUPYET 3HAHHUA OCHOBHOI'O

MaTepuajsa TI0 MeTOAWKAM  TPOBeJeHHUs
9KCIIePUMEHTaTbHBIX HCCieJOBaHUST
(cocraBnsieT rporpammy
WC/ie[loBaHM,3aK/1a/ika OIbITa, TPOBe/ieHHe

yueToB W HaO/IO/IeHui), HO UCIbITHIBAET
3aTpy/IHEHUsS B BbIOOpE ONMTUMAIbHOIO MeTo/a

NPOBE/IEHNsI  HCC/IJEOBAaHUHA  C  y4eTom
30Ha/IbHBIX 0COOEHHOCTeH
OIIK-5 CrypeHt JleMOHCTpUpYeT 3HAHUS
I/I'[[_z MCHO]’IBBY@T K/1acCcuuyecKue u K/IaCCMUYeCKUX W  CEeBPEMEHHBIX METO/I0B

COBpeMeHHbIe MeTO/ibl UCC/Ie/IOBaHUs B
arpOHOMUU

WCC/IeloOBaHUSI B arPOHOMMMU, HO MCIIBITHIBAET
3aTpy/iHeHUs B BbIOOpe OMTHUMaJbHOro MeToa
MpOBe/IeHUs]  MCC/A/Ie0OBaHUM € Y4YeTOM
30Ha/bHBIX 0cOOeHHOCTel

(TEOpEeTUYECKUMH )

3aJI02KCHHOI'0O MCTOIOM

MCTOAOM

3aJI0KCHHOI0  MCTOA0OM
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