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INacnopT oH/a OLIeHOUHBIX CPeACTB

Tab6mma 1
Mopyab AVCLUTIIAHBI dopmMmupyembie OueHOYHbIE KonuuecTtBo
KOMITeTeHLIMU WUJIU UX Marepuasbl U
4yacTu CpeACTBa
Meronuka MPOBEACHUA | OITK-5 CriocobeH K 3aiura 27
YCCIICIOBAHUI YUaCTHIO B [IPoBefieHHy | IPAKTMYECKKX paboT
SKCIePUMEHTA/TbHbBIX Pedepar 17
UCCTIe/IOBaHUH B KoHnrposibHasi pabora | 48
npoecCHOHaIbHOM KoMIibloTepHOe 112
JeATeTbHOCTU TeCTMPOBAHHe
OCHOBBI OIIK-5 CriocobeH k 3aruTa 45
CTAaTUCTUYECKOU Y4daCTHIO B IIPOBeI€eHHUU IIPAaKTUYeCKUX pa60T
00pabOTKM pe3y/ibTaTOB | 3KCIIePUMeHTalbHbIX Pedpepar 10
WCCIIeI0OBaHUMN uccnefjoBaHui B KoMmboTepHoe 100
ripoeccroHabHOM
TeCTUpOaHue
JesTeTbHOCTU

1 OHEHOYHBIE MATEPUAJIbI, HEOBXOJANMBIE JJIS1
OILIEHKHU 3HAHHNU, YMEHUM U HABBIKOB JJEATE/IBHOCTH
B ITPOLIECCE OCBOEHUA TNCLHUITJ/IMHBI
Mopayns1. MeTovKa NMpoBeJieHNs UCCJIeI0BaHUN

Tabmuiia 2.1 — dopMupyemble KOMITETEHLIUN

Kog n HauMmeHOBaHMe Kop v HanMeHOBaHWe UHAWKATOPa O1jeHOYHbIe
KOMITeTeHLIUU JOCTHKEeHUS] KOMIIeTeHLIUU Marepuasbl U
(yacTu KOMIIeTeHL1H) CpeJiCTBa
N-1. ITox pyKOBOACTBOM CIieLjuaanucTa 3aiura
OITK-5 CriocobeH K Oosiee BBICOKOM KBaM(PUKALIMK YUaCTBYeT B | TIPAKTUUECKUX
Y4acTHIO B TIPOBEJIEHUM | IPOBEIeHHUH SKCIIepUMeHTaTbHbIX pabor
9KCITepYMEeHTa/IbHbIX WCC/IeIOBaHUN B 00/1aCTH arpOHOMHU Pecdepar
WCCeIOBaHUM B N-2. Vcrionb3yeT Knaccuueckue v KoHnTtposibHas
rpodeccroHanbHON COBpeMeHHbIe MeTO/Ibl UCC/IeZIOBaHUS B pabora
JleATeJIbHOCTH arpoHOMUU KommnbroTepHoe
TeCTUPOBaHUe

Moysib 2. OCHOBBI CTaTUCTAYECKOW 00pabOTKU pe3y/ibTaTOB UCC/Ie0BaHU
Tabsmiia 2.2 — dopMupyemMbie KOMITETEHLIUN

Kopg v HaumeHOBaHME
KOMIIeTeHLIUU

Kop v HaMeHOBaHUe WHAMKATOpa
JIOCTH>KeHUs1 KOMITeTeHLIUU
(4acTy KOMMETEeHIIUM)

OrnieHOYHBIE MaTepHabl
Y CpefiCcTBa

OITK-5 CriocobeH K
yUacCTHIO B TIPOBE/IEHUHN
9KCIepPUMeHTaTbHBIX
HCC/Ie/IOBaHUH B
ripogeccOHa/IbLHOM
JesiTeIbHOCTH

NA-1. ITox pyKOBOACTBOM CIieLjUaaInucTa
Hosiee BbICOKOM KBanmupukaLyu
y4acTByeT B [IPOBeJeHUU
9KCIIepUMeHTa/IbHbIX UCC/IeJ0BaHNH B
00/1aCcTH arpOHOMUH

N-2. icrionb3yeT KnacCUYeCcKre U
COBpeMeHHble MeTO/ibl UCC/IelOBaHUs B
arpoHOMuU

3aiuTa rpakTHYeCcKux
pabor

Pecdepar
KowmribroTepHoe
TeCTpoaHue




OneHouHble MaTepHa/Jbl M CpeACTBA [AJisi TNPOBepKU ChopMUPOBAHHOCTH
KOMIIeTeHIUM

Mopyns1l. MeToayka NpoBeieHus1 UCC/IeJOBaHUM
TecToBBIE 3aJaHudA
Buvibepume ooun sapuanm omeema
KakoBbl NpYMHbI HeNPEPHIBHOTO BO3PACTAHUS POJIH HAYKH?
VBenmueHne YMCcIeHHOCTH HAaCceICHUS
Heus6exxHoe ymeHblieHre MI0MAaH C.-X. YroAui B pacueTe Ha | yenoBeka
HewnzbexxHoe Bo3pacTanue moTpeOHOCTEH YemoBeKa
+ VBennueHne 4uCcIIEHHOCTH HaCCJICHUA, Hen30eKHOE YMCHBIICHUC TLJIOIIAAU C.-X. yI‘OZ[I/Iﬁ B
pacdyeTe Ha 1 YCJIOBCKA, a TAKXKE BO3paCTaHUEC HOTpe6HOCTeI71 YCI0BCKa

Yro moapasymMeBaeTcs MoJ «KOMILJIEKC HAYK, Pa3padaTbIBAIOIIMX TeOpPeTHYECKNE OCHOBBI U
NMPAaKTHYeCKHe MPUeMbl OBbILICHUS YPOKANHOCTH, YJIyYlICHHS] KaYeCTBAa MPOAYKIHUH,
CHHM’KEHUSI TPYI0EMKOCTH IMPOU3BOJACTBA H OXPAHBI OKPY:KAIOLIel cpeabl»?

+ ArpoHomust

ITnomoBoacTBO

PactenueBoacTBO

3emieenue u arpoXuMus

KosnyecTBeHHasi WM Ka4eCTBEHHAs] PerucTPals HHTEPeCYOIHX UCCIe0BATeNs CTOPOH
pPa3BUTHS SIBJIeHHS], KOHCTATALMS HAJMYMS TOT0 WJIH HHOTO €ro COCTOSIHMS, MPU3HAKA WIH
CBOMCTBA HA3bLIBAETCH...

U3y4yeHue

+ HaOroneHue

HccnenoBanne

JKCIEePUMEHT, OMBIT 3TO ...

KOJIMYECTBEHHAs WJIM Ka4YECTBEHHAsl PETUCTPALMsl HHTEPECYIOLIUX UCCIIEI0BATENs CTOPOH
Pa3sBUTHUA ABJICHUA, KOHCTATallUd HAJIMYUA TOIrO0 WUJIKM UHOT'O €0 COCTOSAHUSA, IIPU3HAKA UITN CBOMCTBaA
KOMILJIEKC HAayK, pa3padaThIBAIOIINX TEOPETHUECKUE OCHOBBI U MPAKTUYECKHE IPUEMbI TTOBBIICHUS
ypO)I(&fIHOCTI/I, YIyH4IICHUA Ka4€CTBa NPOAYKIUH, CHUXKCHUA TPYJOCMKOCTH IPOU3BOJACTBA U
OXpaHbl OKPY>KAIOILEN CpeJIb

+ Takoe HU3YYCHUC, ITPU KOTOPOM HUCCICAOBATEIb NCKYCCTBCHHO BLI3ZBIBACT SIBJICHUSA UJIWM U3MCHCHUSA
YCIIOBHS TakK, YTOOBI JIyUllle BEISICHUTh CYIIIHOCTD SIBJICHUS, IPOUCXOXKIEHUE, IPUIMHHOCTD U
B3aUMOCBA3b MMPEAMCETOB U SIBJICHUH

HN3yyeHue, npy KOTOPOM HCCIEA0BATEb HCKYCCTBEHHO BbI3bIBAET SIBJICHUSA WJIH U3MEHEHUS
YCJIOBHSA TAaK, YTOOBI JIy4llle BHIICHUTH CYIIIHOCTH SIBJICHHS, IPOMCX0KAECHNE, IPUYMHHOCTD U
B3aHMOCBS3b IPEAMETOB U SIBJICHUH HA3bIBAIOT

+ DKCIIEPUMEHT, ONBIT

HaOII0IeHUE

H3y4YEeHUE

BIIMSIHHAE

C ybUM MMeHeM CBA3BIBAKT B 3anaaHoii EBpone MeToabl, KOTOpPbIe NPUBEJIN ATPOHOMMIO K
0(p)OPMJICHUIO B IKCIIEPUMEHTAJIbHYIO HAYKY

A.H. Durensrapar

+ XK.Bb. bycenro

J1. JIoo3



. T'unsbept

KoMy npuHaqie:kuT BbICKa3bIBaAHNE 0 TOM, YTO «O/JHUH ONBIT 5l CTABJIIO BbIIIE ThICAYH
MHEHHU, POKIEHHBIX TOJbKO BOOOpaKeHUEM» ?

J.1. Menneneen

K.A. Tumupssen

IT.A. KocTpruen

+ M.B. JlomoHocoB

IIo ybemy npoekTy ObLIM NMOCTPOEHBI NePBbie B Poccuu BereraumoHHbIE JOMUKH?
J.1. Menneneen

+ K.A. Tumupsizen

IT.A. KocTeiues

M.B. JlomoHOCOB

KTo BnepBbIe yka3aJ Ha HCKJIIOYNTEIbHOE 3HAYeHHE IOBTOPHOCTH /1JIsl I10JI€BOT0
IKcnepuMenTa’?

+ JI.11. Menneneer

K.A. Tumupszes

I1.A. KocTerueB

M.B. JlomonOCOB

Kto nepBbiii B Poccun Hayas ynratb kypc «Opranu3anusi 4 MeTOHKA ONBITHOTO J1eJ1a»?
JI.1. MeHaeneeB

K.A. Tumupszes

I1.A. KocTerueB

+ A.I'. JosipeHko

BapuanT onsbiTa 310

+ u3yyaemoe pacTeHue, COpT, YCIOBHsI BO3/ICNIBIBAHUS, arpOTEXHUUECKUI TPHUEM WIIM UX COYETaHUE
PSI TAHHBIX, B KOTOPBIX YKa3aHbl 3HAYEHUS BAPbUPYIOIIETO MPU3HAKA B TIOPSIIKE BO3PACTAHUS WIIH
yOBIBaHUS

dIIEMEHTapHAas €IMHUIIA OTIBITA, YaCTh IUIOMIA/IN OIBITA, UMEIONIAs ONPeIeIeHHBIEC pa3Mep U GopMy
YHCII0 OJJHOMMEHHBIX JAETSIHOK KaXKI0Tr0 BapHaHTa B IAaHHOM T0JIE€BOM OIIBITE

OauH NI HECKOJIbKO BAPMAHTOB, ¢ KOTOPLIMHM CPABHHBAIOT ONBITHbIC BADHAHTHI HA3BIBAIOT
OIIBITHBIN BAPUAHT

+ KOHTPOJIBHBIN BapHaAHT

UCCIIEN0BATEIbCKUN BApUAHT

Hay4HBIN BapUaHT

CoBOKYNHOCTDH BCEX ONBITHBIX U KOHTPOJIbHBIX BADHAHTOB COCTaBJIsAET
CXEMaTUYECKUH IIJIaH OIbITa

BApUALMOHHBIN AT

+ cxeMy OmbITa

IIporpamMmy OIIbITa

Cxema onbITa 370 ...
+ COBOKYITHOCTH OIBITHBIX U KOHTPOJIbHBIX BapUAHTOB, 00BEAMHEHHBIX 001l nieeit u
BBIZICJICHHEM KOHTPOJIS (CTaH1apTa)
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YacTh TUIOMIA/IA OTIBITHOTO YYaCcTKa, BKIFOUAIOIIAs ICJSHKA C TIOJTHBIM HA0OPOM BapHAHTOB CXEMBbI
OTbITa

YHCJIO OJTHOMMEHHBIX JIETITHOK KaK/10I0 BapUaHTa B JAHHOM IIOJIEBOM OIBITE

PSA TAHHBIX, B KOTOPBIX yKa3aHbl 3HAYEHUS BAPbUPYIOLIETO MPU3HAKA B MOPSIIKE BO3pACTaHUS WU
yObIBaHUS

TeopeTnueckne 0OCHOBBI M IPAKTHYECKHE TPHEMbI IOBBILICHUS YPOKAWHOCTH, yJIy4llleHHe
KAa4yecTBa M T. 1. pa3padaTbIBaer .............. ATPOHOMMSI.

IIpuknagnas

+ Hayunas

IIpukinannas u Hay4dHas

[IpakTnueckas

YTo 03HaYaeT «CBOJ NPUHIUIIOB IIJIAHUPOBAHMS, IOCTAHOBKH H NPOBeJeHUS Pa3JIMYHbIX
ONBITOB B ATPOHOMHUM, A TAK/KEe METOJ0B MaTeMaTH4eCKOH 00padoTKH IKCIIePUMEHTAJIbHBIX
JAAHHBIX B 3aBUCHUMOCTH OT IJIAHA ONBITa»?

+ OCHOBBI HayUHBIX UCCIIEJOBAaHUM (METOMKA MIOJIEBOTO OIIbITA)

Hay4nas arponomus

ArpoHoMUs

VYpOBHM U BUJIbI HAYYHBIX UCCIIEIOBAHUIM

B xakux HanpaBJIeHUsIX NPOBOJUT HCCIC0BAHUS HAYYHAs arPOHOMHUSA ?

W3pickanne crioco00B HAPaBIEHHOTO U3MEHEHHS IPUPOIBI PACTCHUN M CO3/1aHUE HOBBIX (pOpM U
KYJIBTYp pacTeHul, HauboJiee NPUCIIOCOOJIEHHBIX K YCIOBUSAM OIPEIEICHHON 30HbI

W3MeHeHne ycaoBUi BHELIHEHN Cpeibl B COOTBETCTBUU C MOTPEOHOCTAMHU KYJIbTYPHBIX PACTEHUN
M3pickaHne c1oco00B COKpAIIEHUsI PECYPCOEMKOCTH IPOU3BOJCTBA U OXpaHa OKPYXKaoLIei cpelibl
+ Bce nepeuncieHHble MyHKThI

Kakue BuabI I03HABATEILHOI 1€ATEJIbHOCTH UCNOJb3YyeT YeJ0OBeK?
N3yuenue u ucnpiTaHue

+ M3yueHue, uccien0BaHNE U UCTIBITAHUE

Hccnenosanue

N3yuenue

Yto ABIsAETCHA 00HEKTOM MCCJIeJOBAHUS B HAYYHO! arpoHOMuM?
+ PacteHus, cpena ux oOMTaHUS U yposKait

VYpoxkaii pacTeHU

Merteoposornueckue noka3aHus U ycaoBUs

O06paboTka 1o4Bbl, HOPMBI yI0OPEHUI 1 HOPMBI BBICEBA

IIpouecc u3yueHusi KOHKPETHOTI0 00bEKTA, ABJICHNSI UJIH MPeAMeTa C LeJIbI0 BbISIBJIEHUSA
3aKOHOMEPHOCTH UX BOSHHKHOBEHHS U Pa3BUTHSA, a4 TAK:Ke Npeo0pa3oBaHus B HHTepecax
o0miecTBa 3T0.....

Bunpl nccinenoBanus

+Hay4Hoe ucciegoBaHue

YpoBHM UCCHENOBAHUS

ITo3nanue

K ypoBHsM Hcc/ieq0BaHUS OTHOCATCS

M3MeHUnBOCTb, BAPbUPOBAHUE, 3AKOHOMEPHOCTh
Pacrenue, cpena oOuTaHus, METEOPOJIIOTHUECKHUE YCITOBHS
N3yueHune, uccae0BaHUE U UCTIBITAHUE
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+ DKCIepUMEHTATBHBIN, TEOPETUUYECKUH, 0000IIar0IIee OMUCcaTeTbHBIN

Ha sxcneprMeHTaIbHOM YPOBHE UCCJIEIOBAHMS ...

+ CTaBsT 9KCIIEPUMEHTHI, HAKAIUIUBAIOT (PaKThl, aHATU3UPYIOT UX, 0000IIAIOT U JIENIaI0T
MPaKTUYECKUE BHIBOJIbI

Cunre3upyroTcs 3HaHus, GOPMHUPYIOTCS 0011IKMe 3aKOHOMEPHOCTH B OIPEICIICHHON 00/1acTH 3HaHUHN
OnuceIBalOTCS SIBJICHUS, TPOUCXOISIINE B IPUPOJIC

[To3nanue MaTepralbHOTO MHUpa ITyTeM HaOJI0/IeHUH, HAKOIIJICHHS (PAKTOB U UX OCMBICIICHUS

Ha TeopernyeckoM ypoBHe HCCJICIOBAHUS ...

CraBsT 9KCIIEPUMEHTHI, HAKAIUTMBAIOT (DAKThl, AHATH3UPYIOT UX, 0000IIAIOT U JIENIAI0T
IPAaKTUYECKHE BBIBObI

+ CuHTE3UpYIOTCS 3HaHUA, (OPMHUPYIOTCS 00IIKE 3aKOHOMEPHOCTHU B OIPEeNICHHON 00J1acTH
3HaAHUHI

OnuceIBatOTCs SIBIEHUS, IPOUCXOSAIINE B IPUPOJIE

[To3HaHue MaTepuanbHOrO MUpPA IyTeM HAOIII0ICHHUH, HAKOIJIEHUs ()aKTOB U MX OCMBICIICHUS

Ha o60o0mamme-onucareJJbHOM YPOBHE HCCJICI0OBAHUA ...

CraBsT 9KCIIEPUMEHTHI, HAKAIUTUBAIOT (DaKThI, aHATTM3UPYIOT UX, 0000IIAIOT U 1ETaI0T
MPAKTUYECKHE BHIBOJIbI

CuHTE3upYIOTCS 3HAHUS, GOPMHUPYIOTCS 00IIHE 3aKOHOMEPHOCTH B OIIPEICIICHHON 001acTH 3HAHUH
+ OnuceIBalOTCA ABICHUS, MPOUCXOASIINE B IPUPOIE

[TpoBoaAT MO3HAHKME MAaTEPHATHLHOTO MHpA ITyTeM HAOIIOACHUH, HAKOIUICHHUS (DAaKTOB M UX
OCMBICJICHUS

HccaengoBanue, ocyecTB/sieMoe B J1a00paATOPHOH 00CTAaHOBKeE C LeJIbI0 YCTAHOBJICHUS
AelCTBUS U B3auMoJeicTBUS (PAKTOPOB HA U3ydaeMble 00beKT

+11a00paTOPHBINA SKCTICPUMEHT

BGFGTaHHOHHBIfI 3KCHepI/IMeHT

JTU3UMETPUUYECKHUI SKCIEPUMEHT

IIOJIEBOM DKCIIEPUMEHT

HccaenoBanue, ocyuecTiasieMoe B KOHTPOJMPYEMbIX YCI0OBHAX, € HEJIbI0 YCTAHOBJICHUS
Pa3IMYMi MeK1y BADHAHTAMM ONbITA U KOJIMYECTBEHHON OLEHKHU JefiCTBUSA U
B3aMMO/IeiicTBHS U3y4aeMbIX (JAKTOPOB HA YPO:Kail pacTeHUil U ero Ka4ecTBo
1ab0paTOPHBI SKCTIEPUMEHT

+ BEreTalMOHHbBIN YKCIIEPUMEHT

JM3UMETPUYECKUN IKCITIEPUMEHT

MIOJIEBOM DKCIIEPUMEHT

HccnenoBanue :KU3HU PACTEHUI ¥ IUHAMUKH MOYBEHHbBIX MPOLECCOB B CNENHATbHBIX
€OCy/aX, MO3BOJISIOIIHUX YYUTHIBATH NepeABHKeHNE U 0aIaHC BJIATH M NUTATEIbHBIX
BeIlECTB B €CTECTBEHHBIX YCJIOBUAX

71a00paTOPHBI SKCTIEPUMEHT

BeFeTaHI/IOHHBII\/’I BKCHepI/IMeHT

+ TU3UMETPUYECKUIN SKCIEPUMEHT

IToseBoit onbIT

HccnenoBanue ocyecTnisieMoe B 10J1eBOi 00CTAHOBKE HA CIEIMAJIbHO BbI1eJIeHHOM
y4yacTke

+ MOJE€BOU OIBIT

BETeTalMOHHBIN 3KCIEPUMEHT



HH3HM€TpH‘-I€CKPIﬁ SKCIICPUMCHT
1a00paTOPHBIN IKCIIEPUMEHT

Yto 03HAUYAET: KCBOWCTBO 00bEKTOB OJJHOI0 KJIACCA OTJIMYATHCS JAPYT OT APYra mno 0AHOMY u
TOMY K€ PU3HAKY /1a:Ke B OITHOPOJIHBIX COBOKYIHOCTAX» ?

YpoxkaltHOCTb

+3MeHYnBOCTh

BapsupoBanue

3aKOHOMEPHOCTh

®opMa MBIILIEHHUS, ¢ IOMOIIbI0 KOTOPOH YTBEPAAI0T WJIH OTPULAIOT YTO-J1U00 3TO .....
+ CyxaeHue

YMo3akiIoueHue

Teopus

OmnbIT

MpIcuTe/IbHAA ONepalus, C IOMOIIbLIO KOTOPOii U3 CBA3AHHBIX MEKIY c000ii
M0CJIeI0BATEJIbHBIX CY’KICHHH BHIBOASAT HOBbIE 3HAHUS ITO ....

Cyxnenue

+ YMo3aknroueHue

Teopus

OmnpIT

Buabl uccsieoBanuii B 3aBUCMMOCTH OT 1€JIM — MO3HABATEJIbHOM WJIH MPAKTHYECKON —
NnoApa3aejfIoT HA ...

YMO3aKII0YeHHE U CYXKICHUE

Teopuro ¥ NpakTUKy

N3MeHYMBOCTh ¥ BAPHbUPOBAHKE

+ dOyHgamMeHTaIbHbIC U MPUKIIATHBIE

HccnenoBanus HanpaBjeHbl HA U3Yy4YeHHe SIBJICHUI U 3aKOHOB NMPUPO/IbI, HA paclIUPeHue
3HAHUH 00 OKPYKaI0IEeM MHpe

Hayunsie

IIpuknagneie

+ OyHIaMEHTabHbIE

Teopetnueckue

HccnenoBanusi HanpasJieHbl HA U3y4YeHHe (PAKTOPOB KM3HU PACTEHHH M 3AKOHOMEPHOCTEH
CBSI3M MeJK/y pacTeHHeM H Cpe/oii, Ha co3laHNe NMepPCleKTHBHBIX COPTOB, pa3padoTKy
3((peKTUBHBIX NPUEMOB MOBbILICHUA YPOKad U Ka4ecTBAa NPOAYKIUH

Hayunsie

+ [Ipuxnagueie

DyHIaMEeHTAIbHBIE

Teopetnueckue

YnopsigoueHHas 1eITeJbHOCTh HCCIeI0BATEISl, HANPABJICHHAS HA MOJy4eHHe HOBbIX 3HAHUI
3TO ...

+ Meton

OOBEKT

Cyxnenue

YMo3akIoueHne
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Hcnoab3yemblie MeTOAbI HCCIEI0BAHUS MOAPA3/IEIAIOTCA HA:
Teopernueckue, BCCOOIINE U TPUKIIATHBIC

DKCTepUMEHTAIBHBIE, TEOPETUIECKHIE O 0000IIArOIIe-0MICcaTeIbHbIC
+ BceoOmue, oOlieHayqIHbIe U CIIEIUaIbHBIC

[Tpuknanueie, GyHIaMEHTAIBHBIE H TEOPETUICCKHUEC

HayuHoe npeanosioxkeHue, npeIBuIeHNe HOBBIX sIBJIEHHIi, MPOIECCOB, 3AKOHOMEPHOCTEMH 3TO
OKCIIEPUMEHT

HaOJIFOIEHIE

aHaJIn3

+ rurorTesa

MeToa mo3HAHUSA, TPH KOTOPOM MPOUCXOIUT NMEPEHOC 3HAHMS, TIOJYYEeHHOT0 B X0/1e
PaccMOTPEHUsI KAKOT0-JIn00 0THOT0 00bEeKTA, HA IPYIroil MeHee N3yYeHHbIN U B JaHHbINI
MOMEHT M3y4YaeMblil

HaOJII0IcHUE

AKCIIEPUMEHT

+ a”HaorUA

Cunre3

MeToa HAYYHOI'0 IO3HAHMS, B OCHOBY KOTOPOI'0 IOJI0KEHA NPoueAypa COeAUHECHUS
Pa3JIMYHBIX 3JIEMEHTOB MpPeAMeTa B eIMHOE LeJ10e, CUCTEMY, 0e3 4ero HeBO3MOKHO
AeHCTBUTEJIbHOE HAYYHOE O3HAHME ITOI0 MpeaMeTa

aHaJIn3

+ CUHTE3

AHIYKLHS

ACHYKIIUA

BaumartenbHOe H3yuyeHHe sIBJIEHHI IKCTIEPUMEHTA U MPUPOAbL, HX KOJIUYEeCTBEHHAS U
KA4eCTBEHHASl PErMCTPALNS C HEeJIbI0 YCTAHOBJIEHHUS JIYYIIINX MPUEMOB MOBBIIEHNUS YPOKAs
H €ro KayecTna 3To ...

IKCIIEPUMEHT

+ HaOJIrIoIeHNE

aHau3

TAIOTE3a

Hay4Ho nmocraB/IeHHBIH ONBIT, IPU KOTOPOM SIBJICHUS BBI3bIBAIOT HCKYCCTBEHHBIM IIyT€M
WJIM AKTHBHO M HANIPABJICHHO BO3/1eiiCTBYIOT HA U3y4YaeMblil 00bEeKT U MPoLecchl ITO ...

+ OKCIIEPUMEHT

HaOIro1eHNE

aHanu3

THAIOTE3a

MbpicjieHHOe HJTH MPAKTHYECKO0e pacyjieHeHHue MpeIMeTa NCCIeI0BaAHUIT HA COCTABHbIE YACTH
AJs1 6oJiee 1eTAILHOTO €ro H3y4eHHs ITO ...

OKCIIEPUMEHT

HaOJIIOIeHUE

+aHanu3

TAIOTE3a
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AHaJIM3 paCTeHNH U cpeAbl UX OOMTAHHA B JIA00PATOPHON 00CTAHOBKE € LEJbI0O H3YYCHHS
B3aUMO/IeliCTBUSI MEKAY PACTEHUSIMU U YCJIOBHSIMH POCTA, OLIeHKH Ka4ecTBa ypoKasi,
HU3yUyeHHsi 00MeHa BelleCTB PACTeHNsl, U3yYeHusl PU3nv4ecKknX 1 MUKPOOHOJI0THYECKUX
CBONCTB NOYBBI ITO ...

+ JlabGopaTopHbIit METOA

IToneBoit MmeTox

[Ipon3BOACTBEHHBIH OIBIT

BereranmoHHEI METO

HcciienoBanus, Ha CIeNUAIbHO BbIEJIEHHOM Y4aCTKe, IJI00POAe MOYBbI U UCTOPHS
KOTOPOTI0 XOPOIIO U3YYEeHbI U OIMHAKOBBI ITO ...

JlaGopaTopHbIii MeTO

+ IloneBoit MmeTon

[1Ipon3BOACTBEHHBIH OIBIT

BererannonHbIi METOI

HccnenoBanue pacTeHuii, BEIpalIiBaeMbIX B CIIENHAJBHBIX COCY/IaX B BereTallHOHHbIX
AOMMKAX, TEIUIUIAX, OPAaHKepesiX U T.JA. IPH CTPOr0 KOHTPOJIHMPYEMbIX YCJIOBHUSAX BHEUIHel
cpeabl ¢ 1eJIbI0 U3yYeHHsl BJUSIHUSA ITUX YCJIOBHH HA POCT PAaCTeHUIl, YPOKail M ero KauecTBo
3TO0 ...

JlaGopaTopHbIit MeTONT

IToneBoi meToxn

[Ipon3BOACTBEHHBIH OIBIT

+ BeretaimoHHBINA METO

Kakue 3Tanbl HAy4HOr0 IJIAHMPOBAHMS BBIACISIOTCS IPH NMPOBEJICHNH HCCJIeJ0OBAHUH ?
[TnanupoBanue, MpoBeIeHHE YIKCIIEPUMEHTA, (OPMYJIMPOBAHHE BEIBOJIOB

+ [InanupoBanue, 3aKiagKka SKCIIEPUMEHTA, HAKOIUIEHUE NIEPBUYHBIX JAHHBIX, MATEMATHYECKUN
aHAJIN3 C MOCJIEAYIOIUM (OPMYJIMPOBAHUEM BBIBO/IOB U IPEUI0KEHUN TPOU3BOJICTBY
[TpoBenenue uccnenoBanuii, MaTeMaTuieckas 00pabOTKa MOJYyYEHHBIX JaHHBIX
[InanupoBaHue, HaKOIUIEHUE IEPBUYHBIX JAHHBIX, (POPMYJIMPOBAHHUE BBIBOJIOB U MPEI0KEHUN
IIPOU3BOJICTBY

Kakasi pa3HOBHIHOCTH OIIMOOK NPUBOINT K 3aBBIIICHUIO HJIH 3aHUKECHHUIO Pe3yJIbTaTOB
ucc/iel0BaHMii N0/ AelicTBHEM ONpeae/eHHbIX (PAKTOPOB (3aKOHOMEPHBIX H3MEHEeH U
IUIOAOPOAMSI MOYBLI U Ap.)?

+ CUCTEMAaTHYECKUE

rpyOsbie

CIIy4JaitHbIe

OJIHOHAIPAaBJICHHbBIE

Kak Ha3piBaoTCsi 0IIMOKH, BOSHUKAIOLIKE NPH NPocYeTax B npouecce padornr?
CucremaTuueckue

Crnyuaiinble

+ ['pyOnie

OpnHoHamnpaBlIeHHbIE

Pa3HoHanpaB/ieHHbIe OIIHOKH, 00yCJIOBJICHHBIC HEH3BECTHBIMHU, HeNPeIBHICHHBIMH
(¢paxkTopamMu 1 mo3TOMY Hen30e:kHbIe. OHHU NMOSIBJISIIOTCH B pe3y/ibTaTe BADbUPOBAHUS
IJ100POAMS NMOYBBI HJIM CAMUX pacTeHHUH

Cucrematnueckue

+ Ciyualinble
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['pyOnie
OnHOHaMNpaBJIEHHbIE

Kakue MeToabl npegHasHA4YeHBbI /15 HAKOIICHUS IEPBHYHBIX JaAHHBIX 00 00beKTaX
HccjegoBanus’?

HaOnronenue v AucriepcuOHHBINA aHATU3

OKCHEpUMEHT U BapUaLlMOHHBIN aHaIU3

+ HabnroneHue v SKCriepuMeHT

BapuanvoHHbIN aHaIU3 U JUCIIEPCUOHHBIN aHAIU3

Kakoii n3 3xcnepuMeHTOB SIBJISIETCA OCHOBHBIM B AT POHOMHUU ?
JlaGopaTopHbIi U BereTarmOHHBINA

JlaboparopHblit

JlaGopaTopHbIi, BereTallMOHHBIA U JTU3UMETPUUECKUMA

+ IloneBoi

B kakux 3KcnepuMeHTAaXx JJisl IPOBeIeHUsI HCCIeI0BAHUI UCOJIb3YIOTCSI BereTallMOHHbIE
cocyabl?

JInzumerpruueckux

+ BereTanmoHHbIx

[ToneBbix

JlaGopaTopHBIX

Kaxoii 3xcriepuMeHT NnpeaHa3HavYeH sl HCCJIeIOBAHUSA MPOIECCOB NMepeMellleHUus B MoYBe
BOJIbI M PACTBOPEHHBIX B Heill MUTATEIbHBIX BelllecTB?

+ JIuzumeTpudeckuit

BereranmonHsIi

ITonesoit

JlaboparopHblit

Kakoii n3 MeT0/10B HAYYHOI'0 HCCJIEJOBAHMS MOAPA3yMeBaeT KUCKYCCTBEHHOE CO31aHHe
Pa3HBIX YCJOBHI JJIs1 HCCJIEyeMbIX PACTEHUH C LeJIBIO ONpeiesieHusi Hanoosee
3(¢eKTUBHBIX B MIpoLecce Y4eTOB U HAOI01eHni»?

HaGmonenne

OnbITHBIN BapuaHT

+ DKCIEpUMEHT

IToBTOpEeHME

Kakne pa3HOBHIHOCTH KOHTPOJIbHBIX BAPUAHTOB HCNOJIb3YIOT B ArPOHOMHHU?
AOCOIIOTHBIN U BUIOW3MEHEHHBII

OTBITHBIN, TPOU3BOJCTBEHHBIN U BUTON3MEHEHHBIN

HyneBoii 1 cenbCKOX031MCTBEHHBIN

+ AOCONIOTHBIN U POU3BOICTBEHHBIN

Yem oTiinyaercs adCOMIOTHBINH KOHTPOJIb OT IIPOU3BOJCTBEHHOIO?

+ B a0Gcoar0THOM KOHTpOJIE UCCIeNyeMblil (PaKTOp MCKITIOUEH U3 TEXHOJIOTUU

B abcoaroTHOM KOHTpOJIe 1036l (PAKTOPOB PACCUUTHIBAIOTCS Ha IJIAHUPYEMBIN yposkait

B abcostoTHOM KOHTpOJIE MPUMEHSIOTCS 3aBBIIICHHbIE JI03bI HCCIeyeMoro (hakropa

Ha BapuanTax aGCOIIOTHOTO KOHTPOJISL OKUAAIOT MOTYYaTh BHICOKYIO YPOXKAHHOCTh UCCIIETyEMbIX

KYJIBTYP

YTo Takoe cxeMa IKCIepuMenTa?
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Pa3Menienue BapuaHTOB U IIOBTOPEHUN HA ONBITHOM y4aCTKE

+ [lepedeHb ONBITHBIX U KOHTPOJIbHBIX BAPUAHTOB, BKIFOYAEMBIX B 9KCIIEPUMEHT JUIsl IPOBEPKH
TUIIOTE3bI

Yeprex, Ha KOTOPOM Pa3MEILEHbl TPAHULIBI SKCIIEPUMEHTA

IlepedyeHb METOIOB UCCIEAOBAHUS, KOTOPBIE INIAHUPYETCS IIPOBOJUTD B SKCIIEPUMEHTE

Yro 03HAYAET: KHAMMEHbIIAS 3eMeJIbHAA MJIONIAKA ONpeleIeHHOro pa3mepa u (popMbl, HA
KOTOPO# pa3MelialoT OJAMH KAKOH-TO BAPDUAHT ONbIT»?

+ OnbITHAs JEIsTHKA

[ToBTOpEHME

IToBTOpHOCTH

VYyacrok 3emiiu

N3 gero cocTouT oNLITHAS AeJAHKA?

N3 yueTHO# muomaau

+ M3 yyeTHOM IIOIAAN U 3aUIUTHBIX MOJIOC

W3 noBTOpEeHU U NOBTOPHOCTEN

W3 yueTHOI miomaan u 60KOBOH 3alIUTHOMN 30HbI

Y10 Takoe «IIOBTOPHOCTH ONbITa»?

+ KoynnuecTBo ACNISIHOK C OJJHUM U TEM K€ BAPHUAHTOM HA BCEM OIBITHOM y4YacTKe
YacTh mIomaid OnbITHOTO y4acTKa ¢ MOJHBIM HAOOPOM BapHaHTOB

YacTp 3eMI1ernob30BaHus, Ha KOTOPOM OJIMH pa3 pa3MeEIIeHbl BCE BAPUAHTHI
KonnuecTBo nensiHOK ¢ KOHTPOJIBHBIM BapUAaHTOM HA BCEM OIBITHOM I10JIE

Komy npunapiexut BbickasbiBaHue: «Padora 0e3 moBTopeHuii mogo0Ha X0:KIEHHUI0 €
3aBA3aHHBIMH TJIa3aMH, WM IJIABaHHUIO 0e3 KoMmaca»?

+]1.1. [IpssHUIITHUKOB

J.. Menneneen

M.B. JIomonocoB

K.A. Tumupszes

IToBTOpPHOCTH ONBITA HEOOXOAUMBI ....

JUIsl YBEIMUEHUS TUIOLIAIN OTIBITA, JUISl UCIIOJIB30BAHNS TEXHUKH U T. 1.

JUISL pa3MelIeHMs] BApUAHTOB U MOBTOPEHUI HA ONIBITHOM Y4acTKe

+ 11 CHUKEHMSI OIIMOKH U TIOBBIIIEHHUSI TOYHOCTH, MIPEJOTBPALLCHHS BIMSHUSA CIIydaitHbIX
(GakTopoB U T.1.

JUIsL OTIpeIeNIEHUs] pa3HOBHUIHOCTH HcCiIeyeMoro (hakTopa, OT KOTOPOro Ha/ICIOTCs MOJIydaTh
Jy4IIUE Pe3yIbTAThI

be3 moBTOPHOCTH 10NYCTUMO NPOBOAUTH ...

MHOT0()aKTOpHbIE, MHOTOBAPHAHTHBIE U MHOTOJIETHHE OTIBITHI
JUIUTEbHbIE, TPEBAPUTEIbHBIE U OTHO(PAKTOPHBIE ONBITHI
KpPaTKOBPEMEHHBIE, IEMOHCTPALMOHHBIE 1 MHOTO(QaKTOPHBIE OIBITHI

+ npeaBapuTenbHbIE, PEKOTHOCIIMPOBOYHBIE U IEMOHCTPALIMOHHBIE OIIBITHI

KakoBa npoao/LKuTeJIbHOCTH BO BpeMEHU KPAaTKOBPEMEHHBIX ONBITOB?
1-3 roga

+ 4-10 net

11-50 mer

6onee 50 ner
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Kakasi npo101KuTeIbHOCTh BO BpeMeHH MHOT0JIETHUX ONBITOB?
1-3 roma

4-10 et

+11-50 ner

6onee 50 ner

KakoBa npoao/LKUTEJIbHOCTh BO BpeMEHH UTUTEIbHBIX ONBITOB?
1-3 roma

4-10 ner

11-50 ner

+ 0oxee 50 mer

IIpoxo/KNTEeIBLHOCTH MPOBEAEHHOT0 ONBITA COCTABWJIA 28 JIeT, TAKOM ONBIT cJieayeT
CYHUTATh....

KpPaTKOBPEMEHHBIM

+ MHOT'OJIETHUM

JJIATEIIbHBIM

[IPOJAOJIKUATEIIBHBIM

IIpoxo/KNTEIBLHOCTH POBEACHHOI0 ONBITA COCTABUJIA 62T roJaa, TAKO| ONBIT CJaeayeT
CYHTATh....

KpaTKOBPEMEHHBIM

MHOT'0JIETHUM

+ IIUTEIBHBIM

MPOJIOJKUTEIbHBIM

IIpono/KuTEeILHOCTL NPOBEACHHOI0 ONBLITA COCTABHIIA 3 102, TAKOH ONBIT CJIeAyeT
CYHUTATh....

+ KpaTKOBPEMEHHBIM

MHOT'0JIETHUM

JUINTEIIbHBIM

MPOJOJKUTEIBHEIM

B kakux onbITax Uu3y4yaercsi BJdUsIHUE HECKOJIBbKHUX (pakTOpoB?
MHoroeTHux

+ MHorogakTOpHbIX

OnHodakTOpHBIX

MHoroaenIHOYHBIX

J1s1 KyJbTYP € HeOOJIBIIOi NMJI0NIAABI0 MUTAHUSA (3JIAKOBBIE 3¢PHOBBIE U IP.) HCHOJIb3YHOTCS
JAeNAHKH YYeTHO# MJIonaablo...?

10-35 m?

+40-60 m?

100-150 m?

150-200 m?

I[JIH HpOHalHHbIX Ky.]]bTyp yquHaﬂ mjiomaiab OI[I;ITHOi/i JECJAHKHU 0/’ KHA COCTaABJIATDH HE
MeHee...?

10-50 m?

Gonee 150 m?

100-150 m?

+50-100 m?



14

Eciu Ha oNIBITHOM y4yacTKe Ha0/110/1aeTcsl CHJIbHOE BADLHPOBAaHHE NMOYBEHHBIX YCJI0BHIA, TO B
ITOM cJiy4yae Hajgo...?

+ YBEIMYUTH TOBTOPHOCTH OIBITA

YBeaInunuTh rjiomanab SKCIICPUMCHTA

VBEIMUYHUTh YMCIIO BApUAHTOB B CXEME IKCIIEPUMEHTA

YMEHBIIUTL HOPMY BbICEBA KYJIBTYPbI

UTo 03HAYAET: KHAYUYHOE MPEANO0JI0KEeHNe, HCTUHHOE 3HAYEHHE KOTOPOTro SIBJIAETCS
HeolnpeaeJIeHHbIM)?

YMo3akiIodeHue

Cyxnenue

Henykuus

+ I'unoresa

Yto o3HauYaeT: «IleJIeHANIPABJIEHHOE COCPeI0TOYeHe BHUMAHMSA MCC/Ie10BaTe/Isl HA SIBJIEHUAX
IKCIEPUMEHTA U MPUPO/IbI, HX KOJHYECTBEHHAS U KaYeCTBEHHAsl perucTpanus»?
OKCIEPUMEHT

+ HaGmronenue

CraTtucTu4eckuii ananus

OnbIT

Yto 03HAYAET «MBICJIEHHOE WJIU MPAKTHYECKOE pacyujieHeHUe MpeMeTa UCCleI0BAHUI HA
COCTaBHbIE YACTH /IS DoJiee JeTATbHOTO ero u3y4eHus»?

+ aHanu3

HaAOJIFOICHUE

TAIOTE3a

CyXJICHUE

Yro o3HauaeT «00beAUHEHUE PACUICHEHHBIX H MPOAHAJIN3MPOBAHHBIX YaCTell B elMHOE
meJioe 1Js 0oJiee MOJHLIX BLIBOAOB M 00001LEHHIT» ?

aHaIu3

TAIOTE3a

+ CHUHTE3

Hab6monenue

MeTtoa, ¢ MOMOUILI0) KOTOPOI0 PACCYAKACHUS BeAyTCH OT (PAKTOB K KOHKPETHBIM BbIBOaM
ITO0 ...

+ UHIAYKIAA

ACOAYKIOMA

aHaJIn3

CHUHTE3

Metona paccyxneHust OT 00IIMX MOJIOKEHHI K BBIBOJAAM 3TO ...
WHIYKIAS

+ Aeaykuus

aHaJIN3

CUHTE3

Yro 03HaYAET COOTBETCTBHE 3¢MEJIBHOI0 Y4aCcTKa, MI0CAJ0YHOI0 M ITOCEBHOI0 MaTepHaJa, a
TaK’Ke arpOTeXHUKH 3a/a4aM onbITa?
+ IIpuronHocTs oneiTa
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THUmMYHOCTE OIIBITa
[{enecooOpa3HOCTH OMBITA
OOTUMAIBHOCTE OIIBITA

Yo moagpasymeBaercs Mo/ MPUHIUIOM (IPABUJIOM) € ITHHCTBEHHOI0 JIOTHUYECKOT0 Pa3Iu4us?
Pa3meps! 1 HanpaBieHUE IEISTHOK JIOJKHBI OBITH OJTMHAKOBBIMHU HAa BCEM OIBITHOM y4acTKe

+ TexHONOorus BO3/ICTBIBAHUS U YCIOBHS HA ONBITHOM YYacTKe, KPOME UCCIIEAYeMBIX (aKTOPOB,
JOJIKHBI OBITH OJTUHAKOBBIMU

[Ipyr MaTemMaTHUECKOM aHAJIN3€ JAHHbBIC JTOJKHBI OTIMYATHCS HA ONPEACICHHYIO BEIIMYUHY
Hccenenyemble COBOKYITHOCTH PaCTEHUN HE JOJKHBI 3HAYUTEIBHO OTIIMYATHCS IPYT OT JIpyra

Yto 03HaAYAET «BOCIPOU3BOIMMOCTH Pe3yJbTATOB ONbITA»?

+ Ilpu noBTOpE OMBITA B UACHTHUYHBIX YCIOBHUSIX U MPU aHAJOTUYHBIX METOJAMKAX JOJKHBI
MOJIYYUTh aHAJIOTUYHBIE PE3YIbTAThI

Pe3ynbTathl OnbITa JOMKHBI OBITH TAKUMU K€ U B IPYTUX MOYBEHHO-KIMMATHYECKUX 30HAX

B crnenyromem rony uccienoBaHuil pe3yiabTaThl ONbITAa JOIKHBI TOBTOPUTHCS

Uto maxxe mpu U3MEHEHUHU YCIIOBUM OIBITA M METOJIMK MCCIICIOBAHUS PE3YIIbTAThl OIBITA TOJKHBI
MOJITBEPAUTHCS

Kakue 3HaueHHs1 KPUTEPHUSI YPOBHS 3HAYMMOCTH 4allle BCero NPpUMeHSIIOT B arPOHOMUM ?
0,1%

1%

+5%

10 %

Ecsin ypoBenb 3HaunMocTH 5%-Hblil, 4eMy OyaeT paBeH YPOBEHb BEpPOSATHOCTH?
90 %

+95%

99 %

100 %

Yro o3Ha4aeT cTeneHb 0JIM30CTH Pe3yIbTATOB K HCTHHHOMY 3HAYCHHIO, K 00beKTHBHOM
peajbHoCcTH?

+ TouHOCTB OmBITaA

IIpurogHocTs omnbITa

OOBEKTUBHOCTB OIBITA

[{enecooOpa3HOCTh OMbITA

TexHo10rHs BO31eJbIBAHNUS U YCJIOBHS HA ONBITHOM Y4acTKe, KpOMe HccJieyeMbIX
(paxkTOpOB, 10/LKHBI OBITh OIMHAKOBBIMH 3TO ...

3¢ (PEKTUBHOCTH OTBITA

TOYHOCTb OIBITA

BOCITPOU3BOJIUMOCTH OTIBIT

+ MpaBUIJIO €AMHCTBEHHOT'O JIOTHYECKOTO PA3ITHUUS

CpaBHuTe/IbHAS 00BEKTUBHAS OLEHKA JIelicTBUS Pa3IMYHbIX (AaKTOPOB *KU3HU, YCJIOBHIA,
NMPHEMOB BO3/IeJIbIBAHUS HJIU UX COUYETAHUIT HA YPOKAH CeJIbCKOX035iiCTBEHHBIX KYJbTYP H
€ro Ka4yecTBo 370 ...

JlaGopaTopHbI€ OTBITHI

OMBITHI IO COPTOUCTIBITAHUIO

IToneBwie OIBITHI

+ ATPOTEXHUYECKUE OTBITHI
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OnbITHI, I/1e CPABHUBAIOTCS NMPHU OIMHAKOBBIX YCJIOBHAX MeHETHYECKH Pa3InYHbIe PpACTEeHUs,
CJIYKAT 1J151 00beKTHBHOM OLIEHKU COPTOB M THOPHUIOB CEJIbCKOX03AHCTBEHHBIX KYJIbTY
JlaGopaTopHbI€ OMBITHI

+ OnbBITHI IO COPTOUCIIBITAHUIO

IToneBwie OMBITHI

ATpOTEXHUYECKHUE OIBITHI

IIpumensioT 1Ba crocoda pa3MeleHUsi OPraHM30BAHHBIX IOBTOPEHUI
PengomusnpoBaHHOE U CIydaitHOE

CucreMaT4ecKkoe U CTaHIapTHOE

+ CrutomiHoe u pazopocHoe

Pa3bpocHoe u cinyuaitHoe

IIpu peHIOMM3MPOBAHHOM pa3MelleHMH BAPUAHTHI B ONbITE Pa3MeIaTcsa?
[TocnenoBarenbHO

+ Ciyuaiino

OauH BapuaHT KOHTPOJISL YEPEYETCs C OJJHUM ONBITHBIM BAPUAHTOM

OIII/IH BApHUAHT KOHTPOJIA YCPEAYCTCA C IBYMS OIIBITHBIM BapUaHTOM

Pa3memenue KOHTPOJAA (CTaHIlapTa) PAAOM € KAKIbIM OINNBITHBIM BAPDHAHTOM
+ CTaH,I[apTHLIe MCTOJbI PasMCIICHUS BApUAHTOB

CucreMaTudeckue MCTO/bI pa3MCIICHUA BAPpUAHTOB

CHy‘laﬁHHe MCTOJbI Pa3MCIICHUS BApUAHTOB

CMelaHHbIe MCTOBI pa3MCIICHUA BApUAHTOB

Pacnonoxkenne onbiTa, KOrjaa NOPSA0K CJI€I0BAHUS BAPHAHTOB B KAa:K/10M NOBTOPEHUH
MOYMHSIETCSI OTpe/ieJIeHHOI cucTeMe

CranmapTHbIe METO/IbI pa3MEIICHHS BAPUAHTOB

+ CucreMaTnyeckue METOIbl pa3MEIleHHs] BapUaHTOB

Crny4aifHble METObI Pa3MEIICHUS BAPUAHTOB

CwmenanHble METO/Ibl Pa3MEILEHNS BAPUAHTOB

ITopsinok BapuaHTOB onpenesieTcs MyTeM PeHJI0MHU3aLNH, T.¢. Pa3MeIIeHUs UX BHYTPH
Ka’K[10r0 MOBTOPEHUSI N0 KPeduIo, KOr/ia KaxK/Ibli BADUAHT HMeeT PABHYI0O BEPOSITHOCTb,
PaBHBIN IIAHC MONACTH HA JTI00YI0 JCJISTHKY

CraHgapTHbIE METO/IbI pa3MELICHHS BApUAHTOB

CucreMaTnueckre METO/IbI pa3MELEHUS] BADUAHTOB

+ CnyuaiiHble METO/Ibl pa3MEIIeHNs] BAPUAHTOB

CMmemianHbIe METOIBI Pa3MELICHNSI BADUAHTOB

JleJISIHKH ¢ MOJHBIM Ha00pOM BCeX BAPHAHTOB CXeMbl 00beIMHAT TEPPUTOPHAIBLHO B
KOMIIAKTHYIO IPYIIy, KOTOPasi 3aHUMAET YacTh IVIOIIAH Y4aCcTKA ITO ....

+ MeToa opraHu30BaHHBIX TOBTOPEHUI

PengomusnpoanHblii METO

Cny4aifHblii METOJ

Pa30pocHoil meTox

Yem oTiIMUaETCS METO/I MOJTHOM PEHAOMM3AIUH OT METO/1a PEHIOMU3UPOBAHHBIX MOBTOPEHUI
+ B meToz1€ MoNMHOM peHAOMM3ALUN HE CO3/Ial0TCSI TOBTOPEHUS

B MeTtoze momHo# peHmoMu3aIuu 00bIIe BapHaHTOB

B meTone nosiHON peHAOMU3aIMK MEHBIIIE TOTPEITHOCTD OIbITa
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B MeToze momHON peHAOMU3aIuN BAPHAHTHI BHYTPH MMOBTOPEHUH pa3MeIIaloTCs 0 )KpeOuio
(cmy4aitHo)

B kakoM MeTo/1e pa3MellieHUs BADHAHTOB MOBTOPEHUS 3aKJIAAbIBAIOTCS B 2-X HATIPaBJIEHUSAX
— rOPHU30HTAJIbHO U BEPTUKAJIBLHO?

Meto oaHOM peHA0MU3AINT

Mertoa peHIOMU3HPOBAHHBIX IOBTOPEHUMN

SIMO - 1 JlakTHIIb-METOIbI

+ JIaTMHCKMI KBAaApaT U JATUHCKUM NPAMOYTOJIbHUK

B kakoM MeTo/1e pa3MellieHUs BADUAHTOB YHCJI0 BAPUAHTOB JI0JZKHO PABHATHCS YHCJIY
MOBTOPHOCTEM?

Meto NOaHON pEHAOMU3ALUN

Metona peHIOMU3UPOBAaHHBIX TOBTOPEHUM

+ JIaTuHCKUM KBajgpar

JlaTuHCKMI IPAMOYTOIBHUK

JI1s1l 4yero ucnoIb3yloT PeKOrHOCIUPOBOYHbIE NOCEBbI?

+ [Ins onpeneneHus BapbUPOBAHUS TIII0I0POIMS TOUBBI

s onpenenenys BIUSHUS COPTa HAa yPOKAHHOCTD KYJIbTYPBI
Jnst cHH>KEeHUsE 3aCOPEHHOCTH TTOJIEN

Jlnst cHuKeHHsT PUTONATOTEHHOW MUKPOQIIOPHI HA MOJIE

Yro 03HAUYAET «UepelOBaAHNE BAPHAHTOB HA ONMBITHBIX JeJAHKAX B 3aBUCHMOCTH OT 3a/1a4 U
KOHKPETHBIX YCJIOBHUIH ONBITAa»?

Cxema onniTa

Penpe3eHTaTHBHOCTH BapHAHTOB

+MeTtoj pa3MelieHus BApUaHTOB

Merop pa3menieHus TOBTOPEHUN

OcHOBHBIE IPYNIIBI METO0B pa3MellleHHs] BADHAHTOB 110 AeJTHKAM ONBITHOI0 Y4aCTKA
CriyuaiiHble, IOCIEI0BATENbHbBIE, OPTaHU30BAHHBIC

+ CrangapTHble, CUCTEMAaTUYECKUE, PEHI0ME3UPOBAHHbIE

CucreMaTn4eckme, CTaTUCTUUECKUE, TIOCIIEI0BATENIbHbBIE

CraHjapTHble, OpraHM30BaHHbIE, I0CIIEI0BATEIbHbIE

Yto 03HaYAET «YACTb YUETHOI /IeJIAHKH, HCKJIIOUYEHHAs] U3 y4eTa BCJeCTBHE CIy4YaiiHbIX
MOBPEKACHUI NJIH 000K, JONYIIEHHBIX BO BpeMsi padoThbi»?

+ Briximrouka

BriOpakoBka

Ot60p

3amurka

Pa30uBKy yyacTKa moja OnpIT HAYMHAKOT ...

C pa30MBKH OTIEITBHBIX TOBTOPECHHI

C OTOMBKH 3aIlIUTHBIX I10JIOC

+ ¢ BBIZIEICHUS OOIIEro KOHTYpa OIbITa M KOHTYPOB OT/IETBHBIX IOBTOPSHHI
C YCTAHOBJICHUS TUKETOK

Metoa pacuenjieHHbIX AeJISTHOK MCIOJIb3YeTCsl MPEeHMYIEeCTBEeHHO
Jns 3axnanku ogHO(AKTOPHBIX OMBITOB
+ Jlnst 3aKi1a 1K MHOTO(aKTOPHBIX OMBITOB
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I[JIH 3aKJIaaKH1 JJIUTCIIbHBIX OIIBITOB
,Z[J'IH 3aKJIaJK1 MHOT'OJICTHUX OIIBITOB

Yro 03HAYAET «IKCIIEPUMEHT, B KOTOPOM JIeJSIHKH OJTHOTO ONBITA UCIOJIbL3YIOTCA KaK 0JI0KH
JJIS1 APYroro»?

Cxema ombITa

CxeMa 00bCAUHCHHEIX JCISTHOK

+ Cxema pacierneHHbIX JeISTHOK

Cxema KpaTKOCpOYHOTO OIIbITa

3eMesbHas IVI0IIAIb PSIMOYTOJIbHOM (OPMBI ONIpe/IeIEHHOT0 pa3Mepa, Ha KOTOPOii
H3YYaKT TOJBKO OJUH U3 BADHAHTOB ONbITA:

3amurka

Bapuant

+ OrnbITHAs ACNSTHKA

[ToBTOpEHUE

HccnenoBanue pactenuii, BbIPAIIMBAaeMbIX B COCYAaX, B CTEKJISIHHBIX JIOMHKAX IIPH CTPOro
KOHTPOJIMPYEMBbIX YCJIOBHSAX BHELIHEH CpeAbl ¢ LeJIbI0 U3Yy4YeHH s BIUSAHHUS O0TAeJIbHbIX
(paKkTOpPOB KU3HU PACTEHHH, CYIIHOCTH NPOLECCOB, KOTOPbIe NPOUCXOIAT B PACTEHHUH, IT0YBE
U B CHCTeMe N0YBa-pacTeHue:

JlaGopaTopHbIi METOI.

+ BereranmoHHBIN METO.

JInzumerpudecku METO.

ITonesoit meTo

Kojiblmku Ha rpaHuIaX AeJsIHOK HY’KHO BOMBATb...
+ ¢ OJHOW CTOPOHBI MEPHOM JICHTHI

C Pa3HbIX CTOPOH MEPHOM JICHTHI

B IIaXMATHOM NOPSAKE OT MEPHOM JICHTHI

B CEpEJIMHE OMBITHOM JCIISTHKU

Hajnnucu pacnosiaraiot Ha TOi CTOPOHE KOJIBIIIKA, KOTOPas ...
+ oOpaiiieHa BHyTpb COOTBETCTBYIOIIEH ACTSTHKH

oOparrieHa Hapy»y COOTBETCTBYIOIIEH JEITHKH

oOpailieHa B CTOPOHY 3aIIMUTHOM MOJIOCHI

HE pacIioyiararoT Ha KOJIBIIIKax

MeJIKOJIeJIHHOlIHbIe ONIBITHI MMPOBOAAT HA ONBITHBLIX ACJISIHKAX IVIOINAAbIO:
+ Jlo 10Mm?

Jo 15m2

TTo 20m?

Jlo 100 m?

J'IaﬁopaTopHO-Ho.ﬂeBble ONBITHI IIPOBOASIT HA ONBITHBIX JEJAHKAX IJI0INAAbLIO:
5-10M°

+11-50Mm2

51-70m?

100-200 m?

HOJIeBble ONBITHI HpOBOlIﬂT HA ONBITHBIX JACJAHKAX IJIOIHAAbIO:
< 10Mm?
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> 10Mm?
+ > 50Mm?
<1 Mm?

3ammTa npakTu4eckoii padors 1

Bonpockl 1o 3amure npaktudeckoil paboTel  «DPOpMynHpOBaHHME TEMbl Hay4YHbIX
HCCIIEJOBaHUM, COCTaBJICHHE paboueil rumoTe3bh»

1. Yewm orimyaercst NOBTOPHOCTh U IIOBTOPEHHE OIBITA

2. Jlns 9ero HeoOX0IUMO IPOBEICHHUE OTBITOB B IOBTOPHOCTH?

3. OObscHUTE OTINYUS IPOU3BOJICTBEHHOTO U a0COIIOTHOIO KOHTPOJIEH.

Pegepar
[ToaroroBuTh pedepat no OAHOMY U3 HHKE IIEPEUNCIIEHHBIX YUeHBbIX 110 TeMe «Bkiana yueHoro B
pa3BUTHE METOJUKU IKCIEPUMEHTA B aTPOHOMUI:

1. TIsep-Cumon Jlammac 2. B.H.Ileperynos
3. Kapn ®punpux 'ayce 4. A.A. JIrobuies

5. ®pencuc l'anbTOH 6. H.A. IlmoxuHckuii
7. Kapna Ilupcon 8. I1.®. Pokunkuii

9. Vumpsam Cumu T'occer 10. b.A. JlocriexoB
11. Ponansn ®uriep 12. T'.®. Jlakun

13. I.1A. Menpnenees 14. B.A. I1oramos

15. A.B. JleonToBHY 16. H.®. [lepeBurkuit

17. pyroii y4eHblii, BHECIINN B KJIaJ B pa3BUTHE METOJUKU IKCIIEPUMEHTA B arpPOHOMUU

3ammTa npakTH4ecKoii padoThl 2

Bormpocsr 1o 3ammre mpakTHIeckoi padoTel «MeTo bl pa3MEICHHSI BAPUAHTOB B OIBITAX)
Yro npexacTaBnsieT co00il METO pa3MeIIeHHs BApUAHTOB.
Hepe‘-II/ICJII/ITC OCHOBHBIC I'PYIIIIbI METOJ0B pa3MCIICHUS BAPUAHTOB B IIOJICBOM OIIBITE
OOBsicHUTE 0COOCHHOCTH CUCTEMAaTHYECKOI0 METO/Ia Pa3MEIICHHs BapUaHTOB
OOBsicHITEe 0COOCHHOCTH pa3MeIIeHHs] BADHAHTOB METOJJOM PEHIOMHU3AIUH
OOBsicHUTE 0COOEHHOCTH CTaHIAPTHOTO pa3MeIleHHs] BADUAHTOB B OIBITE

agrwpdE

3ammrTa npakTu4yeckoii padorsl 3
Bompocel mo 3amuTte mnpaktudeckoi paboTel  «Pa3paboTka mporpaMMbl  Hay4YHBIX
UCCIIEIOBAHUI»
1. Yro mpexacrasinser co00M ONBIT, SKCIEPUMEHT B arPOHOMUU?
2. B uem 3awimouaercs OCHOBHas 3ajJada arpoTeXHUYECKMX ONBITOB M  OIBITOB IO
COPTOUCIIBITAHUIO?

3. aiiTe XapakTepHCTUKY J1a00paTOPHOTO U MOJEBOI'0 METO/I0B HCCIEIOBAHUSA?
4. Tlepeuncnute U OXapaKTEpU3yHTE OCHOBHBIE TPEOOBAHUS, MPEAbSBISIEMbIE K TIOJIEBOMY OIIBITY.
5. Ilepeuncnure u oxapakTepu3yiTe TPU OCHOBHBIX BH/1a OLIHOOK.

3ammTa npakTHyeckoii padors! 4

Bompocsl 110 3amuTte mpakTuyeckoi paboThl « TexXHUKa 3aKIaKU MOJIEBBIX OTIBITOBY
Kaxkue sTanbl BKIItOUaeT 3aKiaiKka MOJIEBbIX OINBITOB?

Kak TexHomornyecku paBHOMEpHO BHECTH y100peHUs Ha y4acTKe?

KakoBbI 0cOOEHHOCTH MPOBECHUS MTOJIEBBIX pabOT B OMbITE?

Kaxkas nokymeHTanus 10JKHA COIPOBOXKAATH POBEECHUE ONbITA?

Kak paccunrtars (hakTHUECKYIO YYETHYIO IJIOMIAAb EISTHKU?

Kaxk mpoBozAT yder yporkast pa3audHbIX TPy CEIbCKOXO035MCTBEHHBIX KYIbTYp?

oakrwdE

KonTtpoabHas padora
Bonpocs! k KOHTpOIBHOI padoTe
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Kpatkas uctopust onbITHOTO J1ea

CTpyKTypa H 3aJ1a4i HaAYYHbIX UCCIETOBAHMI

OCHOBHbIE TOHATHUS U TEPMHUHBI B arPOHOMUYECKHUX UCCIIEAOBAHUSIX

[ToHsiTHE HAYyYHOTrO UCCIEAOBAHUS U €r0 ITAIbI

YPpOBHM U BUJIbI HAYYHBIX HCCIIEIOBAHUN

CuCTeMHBIN MOIX0/1 B HayKe (OMOreoreHo3, 3KOCUCTEMA).

OO0mieHayyHble METO/IbI, UCTIOJIb3YEMbIE B arPOHOMUYECKUX UCCIICI0BAHUSIX.
Knaccudukanus 0CHOBHBIX arpOHOMUYECKMX METOJIOB UCCIIEAOBAHUS.

JlabopaTopHBIil 1 BereTaIlMOHHBIN METO/IbI HCCIIEAOBAHNUS, UX CYITHOCTh U OCOOCHHOCTH
MIPOBE/ICHMUS.

. .HI/I3I/IMeTpI/I‘-IeCKI/II\/JI u BeFeTaI_II/IOHHO-HOJIeBOﬁ MCTOJbI UCCIICAOBAHUA, UX CYIIIHOCTb U

0COOEHHOCTH MPOBEJCHHUS.

[ToneBoi M SKCIIEANIIMOHHBIA METOABI HCCIE0BAHNUS, UX CYIIIHOCTh M OCOOCHHOCTH
IIPOBEJCHUS.

OcHoBHBIE TPeOOBaHUS, TPEIBSIBIIIEMBIC K TIOJIEBOMY OIBITY: THIIUYHOCTD U TIPUHIIUIL
€MHCTBEHHOI'0 PA3JINYMS; YUET ypoxKasi U JOCTOBEPHOCTH OIIBITA 10 CYIIECTBY.
Knaccugukanus arpoOHOMUYECKHAX OIBITOB: arpOTEXHUYECKHE U TI0 COPTOUCITBITAHUIO.
Knaccugukarus nosieBbix OIbITOB 110 JUIMTEIbHOCTH IPOBEICHUS, YUCITY U3y4aeMbIX
(baxTOpOB U 1O reorpauIecKkoMy OXBaTy 00bEKTOB HCCIIECIOBAHNS.

XapakTepHUCTUKA OMBITOB, IPOBOJUMBIX B HAYYHO-UCCIIEJOBATEIbCKUX YUPEKIACHUIX U
Ha MPOU3BOJICTBE.

Oco0eHHOCTH YCIIOBUI MPOBEACHUS IT0JIEBOTO OIbITA: METEOPOJIOTHYECKHE YCIOBUS U
MIOYBEHHOE IIJIOIOPOAME.

PexoHrHocuupoBouHbIH (pa3BeabIBaTEIbHbIIN) IOCEB. 3aKOHOMEPHOCTH
TEPPUTOPUATBHON U3MEHYMBOCTHU IIOOPOIUS IOYBbI OIIBITHBIX YYaCTKOB.

Bb100p 1 moAroToBKa 36MEIbHOI0 Y4acTKa O] OIBIT (penbed, 0AHOPOIHOCTh
MIOYBEHHOT'0 MIOKPOBA, UCTOPHUS OMBITHOIO Y4acTKa).

OCO0eHHOCTH CHCTEMAaTUYECKOI0 Pa3MELIeHNs] BApDUAHTOB B OIIBITE.

Oco0eHHOCTH pa3MeIleHHs] BAPHAHTOB B OIBITE METOIOM PEHAOMU3AIUH.

OCO0EeHHOCTH CTaHJApTHOTO pa3MeEIIEeHUs BApUAHTOB B OIIBITE.

Bo160p Tembl, onpenenenue nen, 3aj1a4 1 00beKTOB UCCIIEA0BAHHUS.

W3ydeHne u aHalln3 COBPEMEHHOTO COCTOSIHUS M3y4aeMOro BOIIPOCa U MOCTaHOBKA
paboueii TUTIOTE3HI.

ObocHOBaHME aKTyaJIbHOCTH, HOBU3HBI M TPAKTUYECKON 3HAUMMOCTH BOIIPOCA.
Pa3pabotka cxem 01HO(AKTOPHBIX U MHOTO(aKTOPHBIX 3KCIepuMEeHTOB. TpebGoBaHuUs,
IIPEIbABISAEMBIE K CXEME OIIBITA.

TeopeTnueckne OCHOBBI IJIAHUPOBAHUS.

Br10op napameTpos.

Br160op daxTopos.

Bei0op Mozaenu onbiTa.

CocraBieHne cxeMbl OJHO(PAKTOPHOTO OMBITA.

CocraBneHue cxeMbl MHOTO()aKTOPHOTO OTIBITA.

Matpuia niiaHupoBaHUs MOJTHOTO (PaKTOPUATIBHOIO SKCIIEPUMEHTA.

Marpuiia miaHupOBaHHs HEMOJIHOTO (aKTOPHATIBHOIO SKCIIEPUMEHTA.

Hcnonp30BaHWe MaTeMaTHYECKMX METOJOB MpU  IJIAHUPOBAHUM  ONTHUMAaJIbHOM
CTPYKTYpPBI dKCIIEpUMEHTA.

Orarnbl 3aKJIaJK1 Ja00pPaTOPHOTo, BETETAIIMOHHOTO, JIN3UMETPUUYECKOTO, BET€Tal[MOHHO-
II0JIEBOTO U MOJIEBOTO OIBITOB.

TpebGoBaHMs K OCHOBHBIM pa0OTaM Ha ONBITHOM y4acTKe.

[ToaroToBka omeiTa K YOOpKe U y4eTy yposkas. MeToJpl y4yera ypoxKas: CIUIOIIHOM, 1o
POOHBIM CHOTIaM, IO TPOOHBIM IUIOLIA/IKAM.
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38. JlokyMeHTaIusl 1Mo OMBITY: NMEpBUYHAs U OCHOBHas. TpeOoBaHMA, MpEAbABISEMbIC K
Hay4YHOMY OTYETY.

39.

IJIAHUPOBAHUA.

40.
41.
42.

43.

MOpO30- |

3UMOCTOUKOCTD

DeHOIOTUYECKIE HAOMIOICHUS U YIET T'yCTOTHI CTOSIHUS TOCEBOB.
VY4eT BBICOTHI 1 OOJTMCTBEHHOCTH PACTCHHM.
NHTEHCUBHOCTh HapacTaHUs PACTUTEIBHOM MAacChl
dboTocuHTE3A.

BusyanbHas OLEHKa I10CEBOB,

KYCTApHUKOB U SATOJHUKOB. Onpez[eneHI/Ie YCTOP'I‘IHBOCTH IIOCEBOB K ITOJICTaHHIO.

44,
BECOBOM.
45,
KYyJIbTypax.
46.
KYJIbTYpax.
47,

Vuer 3aCOPCHHOCTHU IIOCCBOB:

OypoBOii METO).

48.

IJ1a30MEPHBIN,

W3y4enne (pU3MIeCKUX CBOMCTB ITOYBHI.

KOJIUYCCTBECHHBIM,

Tabsuiia 3.1 — Kputepun orjeHKH c(hOpMHUPOBAHHOCTH KOMITETEHI[UI

OcHoBHBIE TpeOOBaHMA K HAONIOJEHHUSAM U ydeTaM B ONBITE W OOIIME MPHUHIUIIBI

U YHUCTOM IPOLYKTUBHOCTHU
O3UMBIX KYJBTYP,
KOJIMYECTBEHHO-
@UTONATOJOTUYECKUE M SHTOMOJIOTMYECKHE HAOMIOACHMS M Y4eThbl Ha 3€pPHOBBIX
@UTOMATOIIOTUYECKAE W DHTOMOJIOTUYECKHE HAONIOJCHUS M Yy4YeTbl HAa KOPMOBBIX

MGTO[II/IKa HU3YyUCHUA KOpHeBOI\/JI CHUCTEMBbI (MCTOI{ MOHOJIMTOB, PaMOYHBIC BBICMKHU H

KO'[[ 1 HaMMeHOBdHHe

Kputepuu olieHuBaHUs chOPMUPOBAHHOCTH KOMITeTEHLIUA

WHAWKATOpa (yacTv KOMIIeTeHI1H)
JIOCTHDKEHUST Ha 6a30BOM YpPOBHE Ha MOBBIIIIEHHOM YPOBHE
KOMIIeTeHLIMM (YaCTH | COOTBETCTBYET OL[eHKe COOTBETCTBYET COOTBETCTBYET
KOMIIETEHI[1H) «YIIOBJIETBOPUTE/ILHO» |  OL[EHKE «XOPOILIO» OLIEHKE «OT/TUUHO»
50-64% ot 65-85% ot 86-100% ot
MaKcHUMasnbHoro 6assa MaKCHMaTbHOTO MaKCHUMaTbHOT'O
Gamna bamia
OI1K-5 CrygeHt CryneHT Briageet | CTymeHT
N1-1. Top JeMOHCTPUPYeT MaTepHaioM 10 | IEMOHCTPUPYeT
DYKOBO/ICTBOM 3HaHUS OCHOBHOTO | TIPOBeZIeHUIO 3HaHUS 1o
crieLanuicta Gosee | Marepuana 1O | SKCMePUMEHTA/IBHBIX | MPOBE/eHHIO
BEICOKO MeTO/JTUKaM HCCeJoBaHUM B | 9KCIIepUMEHTAa/IbHbIX
TIPOBE/IeHUST obmacTy arpoHOMUH, | UCC/ifeoBaHu. Ilop
KBa/M(UKaLn
9KCIepUMEHTalbHBIX | HO JIOTTYCKaeT | PYKOBOACTBOM
yHqacTByeT B WCCIIe/IOBaHUS HETOUYHOCTH B | cnenmanucra  Oonee
MpOBENEHNN (cocraBnsiet TpOBeJIeHU U BBICOKOM
SKCMEPUMEHTAIEHBIX | nporpammy Ha0Mo/leHui U | KBamu(UKaLK
MCC/Ie/IOBaHUH B WC/ie/JOBaHWM,3aK/Ia/ika | y4eTOB COCTaBJISIET
00/1aCTV arPOHOMUH | 0rIbITa, rIpoBeJeHue [IporpaMmy
yueToB u WCCIeIOBaHUM,
Hab/r01eHuil), HO 3aK/Ia/IbIBaeT  OIIbIT,
UCTIBITHIBAET MIPOBOJIUT YYeThl U
3aTpy/IHeHUs B BbIOOpe HabJroieHust
OINTUMAaTLHOTO MeTOoza
TIPOBE/IEHUS
HCC/IJle0BaHUM o
yueToM 30HAJTbHBIX
0cobeHHOCTel
OIIK-5 CrypeHt CryneHt CrypeHt
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N/-2. Ncnosibzyet JIeMOHCTPUPYeT JIeMOHCTPUDPYeT JIEMOHCTPUPYET
K/jlaccuuyeckKkue u 3HAHHA K/IdaCCHUYeCKUX | 3HaHHA 3HaHHUA
COBpeMeHHbIe U CeBPEeMEHHBIX | KTaCCUUYeCKUX U | KJJaCCUUeCKUX u
MeTOJbI METOZIOB CeBpeMEHHBIX CeBpEMEHHBIX
MCCTIe/I0BAHNS B WCCIIeJOBAHUS B | METO/IOB METO/IOB
arpoHOMUH, HO | UCC/IeZIOBaHUS B | MCC/IeI0BaHUs B
arpoOHOMUU
VCITBITHIBAET arpoHOMUH, HO | arpOHOMUU
3aTpyJHEeHUs B BHIOOpe | 0MycKaet
ONTHMAJBLHOIO0 MeTO/la | HeTOUHOCTH B
TIPOBe/IeHUS BbIOODE
HCC/I/Ie0BaHUH C | ONITUMAaIbLHOTO
y4eToM 30HABHBIX | METOZlA TIPOBEZIeHUSI
ocobeHHOCTeH WCCIIZIeOBaHUM C
yUeTOM  30HA/IbHBIX
ocobeHHOCTeH

O1ijeHOuHble MaTepHaJbl U CpeACTBA /JIA MNpPoBepKH CGHOPMHUPOBAHHOCTH
KOMIIeTeHIUMI
Moysib 2. OCHOBBI CTaTUCTAYECKOW 00pabOTKU pe3y/ibTaTOB UCCel0BaHUN

TecToBbIe 3a1aHMSI

Pa3nesn mareMaTHKH, KOTOPBIii, ONMPAsICh HA TEOPUIO BEPOATHOCTH, 3AaHMMAETCA METOAAMU
CHCTEeMATH3AMHU, 00PA0OTKY JAHHBIX € UCIOJIb30BAHHEM CTATHCTHYECKUX XaPAKTEPUCTUK
JJIS1 TOJTyYeHHUS] HAYYHBIX U IPAKTHYECKHX BbIBOJI0B

+ MaTreMaTtu4eckas CTaTUCTHKA

MaremaTtuueckas MOJECIb

Bapuanus

Amnanus

CBoJ NPUHIIUNOB NJIAHMPOBAHMS, TOCTAHOBKHU U NMPOBEAEeHNsI Pa3JIUYHBIX ONIBITOB B
arpoOHOMMH, 2 TAK:Ke METO0B MaTeMaTH4YeCKOH 00pa00TKH IKCIIEPUMEHTAIbHBIX TaHHBIX B
3aBHCHMOCTH OT IJIAHA OMNBITA 3TO ...

MaremaTuueckas MOJEb

+ OCHOBBI HAYYHBIX HCCIICIOBAHUIM

MeTtob1 uccae0BaHM

AHanu3 BapHaIlMOHHBIX PSIOB

MaremaTu4ecKkasi CTATUCTHKA B ATPOHOMUM ITO ...

+Paznien MmaTeMaTUKH, KOTOPBINA, OMUPASICh HA TEOPUIO BEPOSTHOCTH, 3aHUMAETCS METOJIaMHU
cUCTeMaTu3aluu, 00paboTKU JaHHBIX C UCTIOIH30BAaHUEM CTATUCTHYECKUX XaPAKTEPUCTHK IS
MOJIYYCHUS] HAYYHBIX U MPAKTHUYECKUX BBIBOJIOB

CBOJ1 IPUHIUIIOB MJIAHUPOBAHUS, TOCTAHOBKHU U MPOBEJICHUS PA3JIMYHBIX ONBITOB B arPOHOMUHU
[InanupoBaHuE ypOKaeB CEIbCKOXO3SHCTBEHHBIX KYIbTYP

[IpoBeneHue ONBITOB B arpOHOMUU

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

Bb.A. Jocmexos

®. I'anpTOH

K. ITupcon

+ B. T'occer

MeToauky KOppeJsiiHOHHOI0 M PerPecCHOHHOI0 AHAJIN30B pa3padoral

b.A. JlocriexoB

+ @. 'anpTOH

K. IIupcon
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B. T'occer

TeopHI0 CTATHCTHYECKOW MPOBEPKHU I'MIIOTE3 — IMCIIEPCHOHHBIM aHAJIM3 pa3padoraJ
B. T'occer

K. ITupcon

®. ['asibTOH

+ P. ®umep

IceBnonum «CTbIOAEHT» HMMe

+ B. T'occer

K. IIupcon

@. ['anpTOH

P. ®umep

B Poccun MeTOAbI CTATUCTHYECKOI 00PA0OTKH B ATPOHOMHUYECKHUX HCCJIeI0BAHUSA BIIEPBbIe
HCNoJb30BaJ B 1867-1869rT....

+]J1.1. Menneneen

M.B. JlomonocoB

H.A. ITnoxuHckuit

H.®. [lepeBuukuit

I[lepBbIM, KTO M3J10KHUJT HaAeH, 1 MeToAbl P.®dumepa B Poccnu 0b11

+H.®. [IepeBunkuit

A A. JIroGuiieB

M.B. JlomonoCOB

H.A. ITnoxuHckuit

B xaxoMm roay 0b11 nepsblii Boimyck yueOHuka b.A. JlociexoBa «MeToanka mojieBoro
onbITa»?

1901

1915

+1965

1987

CBOIICTBO YCJIOBHBIX €IMHUL OTJIMYATHCS APYT OT JAPYyra Jake B OAHOPOJAHBIX COBOKYIHOCTAX
Ha3bIBaeTcs

Bb160pKoit MiTM COBOKYITHOCTBIO

COBOKYIHOCTBIO WM T€HEPATIbHON COBOKYITHOCTBIO

+13MEHUYMBOCTHIO WJIM BApbUPOBAHUEM

Bb100poyHOI COBOKYITHOCTBIO MIJIM IPOCTOM BHIOOPKOI

HN3meHuUnBOCTH MM BAPbUPOBaHUE ITO ...

+ CBOMCTBO yCIIOBHBIX €IMHUI] OTIIMYATHCS IPYT OT JIpYyra AakKe B OJJHOPOIHBIX COBOKYITHOCTSIX
Bcest rpynna 00beKTOB MOIekKAIINUX U3YUYEHUIO

PacnionosxeHue BapuaHT B MOPSAKE BO3pACTAHUS

PamxupoBanue 00bEKTOB

CoOBOKYIHOCTBHIO WJIM T€HEPAJIbHOI COBOKYITHOCTBIO HA3bIBAIOT. ..

CBOWCTBO YCJIOBHBIX €AMHUI] OTJINYATHCS IPYT OT APYTa Ja)Ke B OJJHOPOJIHBIX COBOKYITHOCTSX
+ Best rpynma 00beKTOB MOAIEKAIIUX U3YYSHHIO

Pacrnionoxxenue BapuaHT B MOpsIJIKE BO3pACTaHUS

PamxupoBanue 00bEKTOB

PanskupoBaHueM Ha3bIBAKOT ...

CBOICTBO YCJIOBHBIX €IMHMUI] OTJINYATHCS IPYT OT Apyra Ja)e B OJHOPOIHBIX COBOKYITHOCTSIX
Bcto rpynny 00beKTOB IOJUIEKAINX U3YYEHUIO

+ PacnioniosxeHure BapyaHT B MOPSJIKE BO3pacTaHUs

Bb160pouHyI0 COBOKYITHOCTh B T€HEpaIbHOI BBIOOpKE

Bcro rpynny 00beKTOB, NOAJIEKALLYI0 H3YYCHHIO HA3BIBAIOT

Br160pKoii UM COBOKYITHOCTBIO

+ COBOKYIHOCTBIO UJIM T€HEPATIbLHOU COBOKYITHOCTBIO



24

N3MeHYMBOCTHIO U BapbUPOBAHUEM

Bp160p0o4HOI COBOKYITHOCTBIO MITH TTPOCTON BBIOOPKOM

Pacnosoxkenne BApUAHT B NMOPSI/IKe BO3PACTAHUS HA3BIBAIOT
BapbupoBanuem

Yacroron

+PamxupoBaHuEeM

Bapuauuonsslii psn

Yto Ha3LIBAIOT BADbUPOBAHUEM ?

[TpuMeHeHne pa3TUUHBIX 103 YA0OPEHHIA B OTIBITE

CnocoOHOCTh OAHUX PACTEHUI OTIMYATHCS OT APYTUX

Bnusinue HeKOHTpOIMPYeMbIX (haKTOPOB

+ V3MeHUnBOCTh CBOMCTB PACTEHUN U HX CPebl OOUTAHUS
HN3MeHYMBOCTH CBOICTB PACTEHHUI U cpelbl X 00MTAHWS HA3BIBAIOT...
+ BapbupoBanuem

Yacroron

PanxxupoBanuem

Bri6pakoBkoii

Bb100opKkoii HA3BIBAIOT ...

+ yacTb 00BEKTOB, KOTOpas Molajia Ha IPOBEPKY, UCCIIEI0BaHUE

CBOMCTBO YCJIOBHBIX €IMHUILl OTJIMYATHCS IPYT OT ApYyra AaXXe B OJHOPOIAHBIX COBOKYITHOCTSIX
BCS TpyIIa OOBEKTOB MOJUICKAIIUX U3YICHUIO

CIIOCOOHOCTh OJJTHUX PACTEHUU OTIUYATHCA OT JPYTHX

Yucia, KOTOpble XapaKTepPH3YIOT, CKOJBKO Pa3 NOBTOPSIeTCH KaskJaoe 3HaYeHHe NPU3HAKa y
YIEHOB IaHHOM COBOKYIHOCTH, HA3bIBAKOT

Tre€HEPAIIbHONW COBOKYITHOCTBIO

BapbUPOBaHUEM

+ 4acToTaMHu IIpU3HaAKa

PanxxupoBanuem

Onpenennre B H3MEHYUBOCTH — YPO/KAHHOCTH 03MMOM NMIIEHULbI?
KauectBenHast 1ByxpaHroBas

KonnyectBenHas quckpeTHas (IpepbIBUCTas)

+ KonmuecTBeHHas HenmpepbIBHAS

KauecTBeHHast MHOrOpaHroBas

Onpenenure BUJ M3MEHYUBOCTH — KOJIUYECTBO 3epPeH B KoJoce?
KauecTtBeHHast 1ByXpaHroBas

+KonuyecTBeHHas qUCKpeTHas (IpephIBUCTas)

KonuuectBeHHas HenpepbIBHAS

KauecTBeHHast MHOrOpaHronas

Onpenennre B H3MEHYUBOCTH — NPHKUBAEMOCTD Ca’KeHLEeB?
+ KauecTBeHHas 1ByXpaHIroBas

KonnyectBenHast quckpeTHast (IpepbIBUCTAs)

KonuuecTBeHHas HenpepbIBHAs

KauecTBeHHast MHOrOpaHroBas

Onpenennre BUI U3MEHYNBOCTH — OKPACKA TOMATOB nepex yOopkoii?
KauecTtBeHHast 1ByXpaHroBas

KonuuecTBeHnHas nuckperHas (MpepbIBUCTAs)

KonnuecTBeHHas HenpepbIBHAS

+ KauecTBeHHas MHOrOpaHToBas

Pa3zmax Bapuauuu onpeaejasor no popmy.ie

HCP =t - Sd

+ R = X max— X min
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2

S=+/x*
S=VX-—x°

KOJII/I‘leCTBeHHle HU3MCHYNUBOCTb MAJIbIX BblﬁOpOK onpeaejasaroT 1mo (l)OpMy.]'le

oo X(X=X)

n-1
S =+/x2
S=vX-x*
HCP =t - Sd
CraHapTHOe OTKJIOHEHHE B KOJINYEeCTBEHHOH M3MEeHYHUBOCTH ONpeessioT no popmy.Jie

s=x*
S=VX—-x
+S=\/?

HCP =t - Sd

Ko3duumnent Bapuanuum B KOJTUYECTBEHHON U3MEHYMBOCTH ONPeAeJSIOT 0 (popmyJie
S %100

+V =—"+

X
V =+/S?
V=+X-—x°
V =t,, -Sd

S x100
ITo ¢popmyne V = ——— B KoJMYeCTBEHHOI H3MEHYUBOCTH OTPEIEISIOT
X

+ K03 HUIIMEHT BapHUaLIUH
CTaHJAPTHOE OTKIIOHEHUE
TUCTIEPCHUIO

OImMOKY Pa3HOCTH CPEIHHUX

ITo popmyae S = \/? B KOJIMYECTBEHHON U3MEHYUBOCTH ONpeaesaI0T

K03 puImeHT Bapuauu

+ CTaHJapTHOE OTKJIOHEHHE

Hucnepcuto

OmmbKy pa3HOCTH CPeTHUX

2(X =X)
n-1

KO3 puImeHT Bapuanuu

CTaHJAPTHOE OTKJIOHEHUE

+ IUCTIIEPCHUIO

OIIMOKY Pa3HOCTH CPETHUX

OTHocuTeIbHAA OIIMOKA BHIOOPOYHOI cpeaHeil onpeaessiercs no gopmyJe
o SX x100

2 N
Ilo ¢popmyae ST = B KOJIMYE€CTBEHHON M3MEHYUBOCTH ONpPeIes 0T

X
n-1

SX = /—Z(X —%)°
nx(n-1)
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b:(X_A)
n-1

IIo ¢popmyite Sxop = onpeaesiiT

Sx x100
X

+ OTHOCHUTENBbHYIO OIIMOKY BIOOPOUYHOM cpeHen

OImMOKYy BEIOOPOYHOU CpeaHEH

omunOKy ko3 unrenTa Bapuanuu

OIIMOKY CTaHIAAPTHOTO OTKJIOHEHUS

IIpou3BoIbHBI MOMEHT NEPBOI CTENEHH ONpeaeasiioT o ¢gopmyJe

b:(X_A)
n-1
b:Z(X—>‘<)2
n
o X=A°
n-1
+ b:Zf(X—A)
n

JloJ1s1 HATMYMS MPU3HAKA B KA4eCTBEHHOI M3MEHYMBOCTH JTO ...

+ OTHOIIIEHHE YHCIIa 0OBEKTOB C AaHHBIM MpHU3HaKoM (N) k obiieMy 00bemy BoiOOpkH (N)
MOKA3aTe) b H3MECHUYNBOCTH Ka4eCTBEHHOTO IMPU3HAKA

pPa3HOCTh MEXAY €IUHULICH U I0JIeH HATU4Yus IPU3HaKa

OTHOILIEHHE 001ET0 00bEMa BEIOOPKHU K YHCITY 0OBEKTOB C JAHHBIM IIPU3HAKOM
OTHoLIeHMe YU CJIa 00BEKTOB ¢ JAHHBIM NPU3HAKOM (N) K 001eMy 00bemy BbIGopkH (N) aTO
Jonst oTcyTCcTBUS IPU3HAKA

+ Jlons HaMuuMs pu3HaKa

Bri6opounast nosns

OTHOCUTENBHAS A0S

J10J11 OTCYTCTBUSI MPU3HAKA B KA4YeCTBEHHON U3MEHYUBOCTH 3TO ...

OTHOUICHUE YHCIIa 00BEKTOB C JaHHBIM MpHU3HAKOM (N) K 001memMy 00bemy BoioOpkH (N)
MOKa3aTelb U3MEHUNBOCTH Ka4eCTBEHHOTO MPU3HAKA

+ pa3HOCTh MEXAY €IUHUIEN U JOJIEN HATUYUS ITPU3HAKa

OTHOIIEHHE 00IIeT0 00beMa BEIOOPKHU K YHCTy 0OBEKTOB C TaHHBIM MPU3HAKOM

ITo popmyse p=" N B KAa4eCTBEHHOW M3MEeHYHUBOCTH HAXOIAT

+Jlonro HanM4Ksl NprU3HaKa

Jlonto oTCcyTCTBHS IPU3HAKa

JloJro BNUsIHUS TPU3HAKA

KauecTBeHHBIN TOKa3aTENb

Ilo ¢popmyse =1—- p B Ka4eCTBEHHOH M3MEHYHUBOCTH HAXOIAT

Jlomio Hanuuus mpU3HaKa

+ Jlonro oTcyTCTBUSA NPU3HAKA

Jlomio BIUSTHUS MpU3HAKA

Hoiro xoaddunrerTa Bapuamim

Kakunm cumBos10M 0003HaYaeTcss aucnepensi?
S

+ 82

\Y

n
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Kakum cumBoJI0M 0003Ha4aeTcst KO3(ppuuuenT Bapuanumn?
S

82

+V

n

Kakum cumMB0OJI0OM 0003HAYAETCSI CTAHIAPTHOE OTKJIOHEHHEe?
+S

SZ

Vv

n

Kakum cuMB010M 0003Ha4YaeTCsl IOBTOPHOCTH ONbITA?

SZ

Vv

+n

I

Kakum cuMB0OJIOM 0003HAYAETCS YHUCJI0 BAPUAHTOB?

n
V
N
+1
Kosdpuumnent Bapuanum B Ka4eCTBEHHON U3MEHUYMBOCTH ONPEAeJSI0T 0 (popmy.ie
+ S x100
Vp=
S max
n
X% — SX X, 100
X
HCP =t - Sd
{0110 HATMY U NPU3HAKA BBIYUCJIAIOT 110 hopmy.ie
=N
+ P N
p=q-1
gq= n N
q=p-1
JL0/110 OTCYTCTBHUSA NPU3HAKA BLIYUCIAIOT IO (popmy.ie
p= ) N
p=q-1
a=D\
+q=p-1

CranaapTHoe OTKJIOHEHHE B Ka4eCTBEHHOH M3MEHYHUBOCTH ONPeNesioT no gpopmy.ie

S=+s?
+S=4pq
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s= ™M

n
S 2
S=.>
n
Kaxkoii noxkasarenb HaxoadT no ¢popmyJie Vp = g ?
max

KoaddunuenT Bapuanuu KoJIM4ecTBEHHOW H3MEHYMBOCTH

BapbsupoBanue npusHaka

+Koaddunuent Bapuanmu kauecTBEHHOM H3MEHUYUBOCTH

Bapuanus

I[TapaMeTpuYecKUMHU HA3BIBAIOT KPUTEPHH. ..

+ KOTOpBbIE OCHOBAHBI Ha MPEANOI0KEHNUH, UTO PacIpe/iesieHHe TPU3HAKa B COBOKYITHOCTH
MOIYMHSETCS] HEKOTOPOMY U3BECTHOMY 3aKOHY, HAIPUMEP 3aKOHY HOPMAJILHOTO pacipeleIeHUs
HCTIOJIB30BaHUE KOTOPBIX HE TPEOyeT MPeIBapUTEIILHOTO BEIYMCIICHUS OLEHOK HEM3BECTHBIX
napaMeTpoB paclpeesieHUs U JaXke MPUOIMKEHHOT0 3HAUeHHUs 3aKOHA pacIipe/ieNICHHs MPU3HaKa
KOTJ]a YPOBEHb 3HAYMMOCTH OTIPENENIAETCS] KOHKPETHBIMH 3a/1a4aMU HCCIIEIOBAHUS

KOT'Jla ypOBEHb 3HAUUMOCTH HE U3MEPSET CTENEeHb PUCKa

HenapameTpu4ecKMMH Ha3bIBAIOT KPUTEPUHU

KOTOpBIE OCHOBAHBI Ha MPEIONIOKEHUH, YTO paclipe/ie]ieHHe IPU3HAKa B COBOKYITHOCTH
MOTYHMHSETCSI HEKOTOPOMY M3BECTHOMY 3aKOHY, HallpUMEp 3aKOHY HOPMAJILHOT'O pacIpeaesieHuUs
+ KCIOJIb30BaHNE KOTOPBIX HE TPeOyeT MpeIBapUTENbHOTO BEIUMCICHHS OLEHOK HEU3BECTHBIX
napaMeTpOB pacIpeIeIeHUs U JakKe MPUOIHKEHHOTO 3HAYeHUS 3aKOHA pacIpeAeTIeHHs TPU3HAaKa
KOT'Jla yPOBEHb 3HAUUMOCTH ONPEENISIeTCS KOHKPETHBIMU 33Ja4aMU UCCIIETOBAHUS

KOTJ]a YPOBEHb 3HAYMMOCTH HE MU3MEPSIET CTETIEHb PUCKa

Kak pacumdposbiBaercs HCP?

HaunbGonpimmii cyiecTBeHHBIN pe3yapTaT

Head Certain Point

Haubonpmmas cpennsist pa3Huia

+HaumeHsbIas cyiiecTBeHHas pa3HOCTh

Kaxkasi u3 Mojesieii 1ucrnepcHOHHOr0 aHAJIM3a OTHOCHTCS K METOY PeHI0MU3HPOBAHHBIX
NOBTOPEHHUI?

+Cy=Cv+Cp+C(Cz

Cy=Cv+Cp+Ct+(Cz

Cy=Cv+Cz

Cy=Ca+Ch+Cab+Cp+Cz

Cy =Cv + Cp + Cz nannasi MoJieJib IMCTIEPCUOHHOT0 AHAJIN32 OTHOCUTCA K ...

+ K MeTony peH1oMe3upOBaHHbBIX TOBTOPEHUH

K nByxdakropHOMY OIIBITY

K BereranimoHHOMy MeTO/Ibl 6€3 MOBTOPEHUI

K am6-merony

Kaxkasi u3 MojeJieil AucnepcHOHHOI0 aHAJM3a OTHOCUTCH K IBYX(aKTOPHOMY ONBITY?
Cy=Cv+C(Cp+C(Cz

Cy=Cv+Cp+Ct+Cz

Cy=Cv+(Cz

+Cy=Ca+Cb+Cab+Cp+Cz

Cy =Ca+ Cb + Cab + Cp + Cz nannasi MoieJib J1MCIIEPCUOHHOTO AHAJM3A OTHOCUTCH K...
K meTony peHnomMe3npoBaHHBIX TOBTOPEHHIA

+ K aByX(akTOpHOMY OTIBITY

K BereraniioHHOMy MeTO/Ibl 06€3 MOBTOPEHUI
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K sm06-metony

Kakoii moka3sate/ib B JMCIEPCHOHHOM aHAJIM3e HaXoauTesl o opmyJae S =+/S% ?
+ CTangapTHOE OTKJIOHEHUE

Koaddumuent Bapuanuu

JlommycTrmasi OTHOCUTEbHAS OIIHOKa

O0BeM BBIOOPKH

S-lOO?

Kakoii noka3are/ib B 1MCIIEPCHOHHOM aHAJIM3e HAX0AUTCs 1o popmyJe V =

CranpapTHOE OTKIIOHEHHUE

+ Koaddunment Bapuanuu

JlommycTrmasi OTHOCUTEbHAS OIIHOKA

O0BeM BBIOOPKH

Kaxkoii moka3aTesib B JUCIIEPCHOHHOM aHAJIM3€e HAXOAUTCsA 1o ¢popmyne HCP =t -Sd ?
Head Certain Point

Haubonpimmii cymecTBeHHbINA pe3yabTaT

+ HanMenbIasi CylecTBeHHas pa3HOCTh

Haubonbias cpennss pazHuna

Ilo kakoii ¢popmyJie B TUCIEPCHOHHOM aHAJHM3€ HAXOAAT CTAHJIAPTHOE OTKJIOHEeHue?

T

L
N, X_—x2
=/s?
\/?

ITo xakoii ¢opmyiie B JUCIIEPCHOHHOM aHAJM3€e HAXOAAT OMIMOKY BHIOOPOYHOM cpeaHeii?

w
)

S
+
S

S
+SX=—
Jn
SX = S
n-1
V
SX=—
Jn
SX = v
n-1
OmmobKa pa3HOCTH CPEeHUX B JMCIIEPCHOHHOM aHAJIM3e onpeaenasercs no popmy.re...
2 2
+8d = >
n
SX =

SX =

n-1
KakoBa 0yaer creneHb H3MEHYHMBOCTH MPU3HaKoB npu V = 12 %7
Cnabas

CunbHas
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+ Cpennsist

OueHb CUIIbHAS

KakoBa 0yaer cTeneHb N3MeHYMBOCTH NpU3HAKOB nipu V =35 %?

Cnabas

+CunpHas

Cpennsis

Ouenb cuibHas

KaxoBa 0yaer cTeneHb H3MEHYMBOCTH NPU3HAKOB Ipu V =3 %?

+Crnabas

CunbHas

Cpenuss

OueHb CUIIbHAS

IIpu cn1aboii U3MEHYHUBOCTH NPU3HAKa KO3 uiueHT Bapuauuu OyaeT B mpeaesax...
+ menee 10%

ot 10 10 20%

6omnee 20%

6onee 40%

IIpu cpenHell ©3MEHYHBOCTH NPU3HAKA KO3((UUIMEHT Bapuanuu Oyaer B npeaeaax...
menee 10%

+ ot 10 go 20%

6omnee 20%

6onee 40%

IIpu BbICOKOH M3MEHYMBOCTH NPHU3HaAKa KO3 PUIHEHT Bapuanum OyaeT B npeaeJiax...
menee 10%

ot 10 10 20%

+ 6omnee 20%

6onee 40%

To4HOCTH onpeae/ieHUsI BLIDOPOYHOM CpPeiHel CYUTAETCs BbICOKOM, eCJIM OTHOCUTEILHAS
omundKa BbIOOPOYHOIL cpeaHeii. ..

+menee 3%

6onee 3 u menee 6%

6omee 6%

6omnee 10%

TouHoCTB OnpeneeHns BLIOOPOYHOM CpeHell CYNTAETCH CPeJHel, eCJIM OTHOCHTE/IbHAasI
omudKka BbIOOPOYHOIi cpeaHeii. ..

meHee 3%

+6onee 3 u meree 6%

6omee 6%

6onee 10%

TouyHoOCTH OnpeneIeHNs BEIOOPOYHOI CpeHell CYUTaeTC HU3KOM, eCJIM OTHOCHTEIbHAS
omundKka BbIOOPOUYHOIi cpeaHeii...

Mmenee 3%

6onee 3 u menee 6%

+ 6onee 6%

6omnee 10%

2
. \')
ITo >Toii popmysie B AuCIEPCHOHHOM aHATu3e F = — paccuuTHIBAIOT
Sz°

Pacnpenenenune CthroeHTa

3aKOH HOpMaJbHOTO pacnpezenenus ['aycca
+ Pacnpenenenne @umiepa

Pacnpenenenue Ilupcona
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Pacnpenesienne duiepa B AMCNEPCHOHHOM aHAJIU3E ONPENeSIIOT 0 popmylie...

2
FE-
Sz?
2
sd = 25,
n
n
V:S~]_.00
X

Kakosa O0yaer (popma nposiBjieHus1 KOppeJsiliUM, KOTAA IPH YBeJIHYeHUH OAHUX PU3HAKOB
COOTBETCTBEHHO YBEJIUYMBAIOTCH APyrue NpU3HaKu?

KpuBonunelinas

+ [IpsiMonuHeiiHas

KauectBennas

KonuuectBennas

Korna nccnenyercsi cBsi3b Mexkay ABYMs IPU3HAKAMM, TO 3TO KOPpPeJIsiluS. ..

+ IIpocras

MHoOXecTBEHHas

Cpennsis

IIpomesxyTouHas

Korna nccienyercsi cBsi3b Meaxkay Tpems u 0oJiee NPU3HAKAMH, TO 3TO KOPpeJIsH. ..
IIpocras

+ MHoOXecTBeHHas

Cpenuss

IIpomexxyrounas

CreneHb 1 0COOEHHOCTH U3MEHEHHs 0AHOr0 U3 npu3HakoB (X) Ha exuHuny apyroro (Y) —
3TO...

KOppesIus

BapHarus

JUcrepcust

+tperpeccus

KakoBa 0y1eT TOUHOCTH onpe/esieHust BbIGopounoii cpeaueii ecam SX% = 2%
+Beicokas

Cpenuss

Huskas

OueHb HU3Kas

KakoBa 0yaeT TOUHOCTH onpeae/ieHnust BbIGopounoii cpeaneii ecam SX% = 4%
Beicokas

+ Cpennsis

Huskas

OueHb HU3Kas

KakoBa 0y/eT TOUHOCTH onpe/ie/ieHust BIGopouHoii cpeaneii ecan SX% =12%
Bricokas

Cpennsist

+ Huskas

OueHp HU3Kas

BoccranoB/ieHue BbINaBIIel 1aThl NPOBOAAT MO popmy.ie
IV +nP-3"X
I-n

Xsoc=
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(I1-1)x(n-1)
+ oo VAP X
(I-1)x(n—1)

Xeoc= S

(1-1)x(n-1)

IV+nP-> X 110 nanHOl GopMyJie IPOBOAAT

(1-1)x(n-1)

+ BOCCTAHOBJICHHE BBINIABILIEH JAThI

BBIOPAKOBKY COMHUTENBHBIX JaT

OnpeJieJICHuE TOBTOPHOCTH OIIbITA

OTpeJieTIEHUE TOUHOCTH OTbITa

Pacusienenne o01eil cyMMbI KBaJIPaTOB OTKJIOHEHNH 1 001ero Yucja cTeneHeil cB0001bl Ha
YaCTH — KOMIIOHEHTBbI, COOTBETCTBYIOIINE CTPYKTYPe IKCNEPUMEHTA, U OLlEHKA 3HAYUMOCTH
AefCTBUSA U B3aUMOJACHCTBUSA N3y4aeMbIX (DAKTOPOB SABJISETCS CYIIHOCTHIO
+/{MCIIEpCHOHHOTO aHAIN3a

Koppenauronnoro ananuza

Perpeccuonnoro ananmsa

KoBapuannonHoro ananuza

Kaxoii moka3zarenn Haxoasit o ¢popmysae N =1-n?

KoppexTtupytrommii paxrop

+ OO011ee YnciIo HAOIIOIEHU I

IIpou3BoapHOE HAYAIIO

[Tpon3BoNBHBI MOMEHT TIEPBOM CTEIEHU

OO0ury10 cyMmmMy KBaapaToB HAXoAAT o ¢gopmyJie

Xeoc=

Cv= Zr:/ -C
+Cy=> X?-C
Cz=Cy-Cp-Cv

Cy= Z X? —C no aanHoii popMyJie B IUCIIEPCHOHHOM aAHAJIN3E ONPeIeIsIoT. ..

+0O011y10 cCyMMYy KBaJpaToB

CyMMy KBaIpaTOB TIOBTOPEHHIA

CyMMy KBaipaTOB BapUaHTOB

CyMMy KBaIpaToB OMIHUOKH

CyMMy KBaJpaToOB A/l NOBTOPEHUIT HAXOAAT Mo (popmy.ie

2P
|

+ Cp==——-
SV
Cv= -C
n
Cy=> X*-C
Cz=Cy-Cp-Cv
2
Cp==———C no nanHoii popMy.ie B IMCNIEPCHOHHOM aHAJIU3€e ONpPeAe/sIoT. ..

I
00I11yI0 CyMMY KBaJJpaTOB
+ cymMMy KBaJpaTOB MOBTOPEHUI
CYMMY KBaJIpaTOB BapUaHTOB
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CyMMY KBaJpaToOB OIIUOKH
CyMMy KBaIpaToB [IJIsi BADMAHTOB HAXOAAT M0 popmyJie

— C 1o xaHHoi1 ¢opMyJie B JTMCIIEPCHOHHOM aHAJIN3€e ONpPeNessIoT. ..

o0LIyI0 CyMMY KBaJIpaToOB

CyMMY KBaJpaTOB ITOBTOPEHHI

+ cyMMy KBaJIpaToOB BApUAHTOB

CyMMY KBaJ[paTOB OIMIUOKHU

CymMmy KBapaToB OIIMOKH HAXOAAT MO (popmy.ie

2P
Cp= T C

2V
Cv= -C

n

Cy=> X*-C
+ Cz=Cy-Cp-Cv
Cz= Cy_ Cp_ Cv 10 IaHHOH (popMYy.Jie B IMCIIEPCHOHHOM AHAJIN3E ONPeAesIOT. ..

00I11yI0 CyMMY KBaJJpaToOB

CyMMy KBaJpaTOB IIOBTOPEHUN

CyMMY KBaJpaTOB BapHAHTOB

+cyMMy KBalpaTOB OIIMOKH

Ecimn pakTuyeckoe 3nauenue kpurepusi @umepa (F¢) 6o1b1me Teoperuueckoro (Fos), To
HyJleBasi TMIIOTE3a

+Onposepraercs

ITonTBepxmaercs

He Brruncnsercs

Coxpansiercs

Ecin pakTnyeckoe 3Havenue kpurepust @Pumepa (Fdp) menbme Teopernueckoro (Fos), To
HyJleBasi TMIIOTE3a

Omnposepraercs

+ [loaTBepxnaercs

He Bbruncnsiercs

Coxpansiercs

Kosdpuunent koppessinuu 0003Ha4aAKOT O0YKBOil

dyx
r2
+r

byx

Koy puumnent nerepmunannu 0003Ha4a0T 0yKBOM
+ dyx

r2

r
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be

Ko>dduumenr perpeccun 06003Ha4a0T OyKBOM
dyX
r2
r

+ byx

IIpoBepouynasi ¢popMyJia NP BEIYUCIEHUH KOG (PULHEHTOB perpeccuu

+ t2/x><b<y:r2

=

NS O< 3
BykBeHHOoe 0003HAUeHHe I 03HAYAeT
+K03(OUIHEHT KOPPEISIIUA

KO3 PUIMEHT AeTepMHUHAIINI

K03 uIMeHT perpeccuu

Kkputepuii @uiepa

BykBenHoe o603Hauenne Cyx 03Ha4YaeT
KO3 (D PUIMEHT KOppesuu
+Kk03(punmeHT qeTepMUuHAIIH

ko3 uImeHT perpeccuun

Kpurepuil Puiiepa

3ammTa npakTu4eckoii padorsr 1
Bomnpocsl 110 3ammre npakTuyeckoi padoTsl «3ajau U OCHOBHbIE MOHATUS. COBOKYITHOCTh
U BbIOOpKa»
4. Yro B arpOHOMHHM HA3bIBAIOT BapHallueil 1 BapbUpOBaHUEM?
Uro Takoe reHepaibHasi COBOKYITHOCTh?
Yo Takoe ypoBEHb NOBEPUTEIBLHON BEPOSITHOCTH KaK €r0 UCIOJIb3YIOT U 3alIMChIBAIOT?
Uro Takoe HOpMaJIbHOE pacrpeaeneHue?
Koraa ncnomnb3yoT 3aK0H MajbIX BEIOOPOK?
Uto 03HaUaeT KpUTEPU JOCTOBEPHOCTH?
10. TaiiTe xapakrepuctuky kpurepus CTbroieHTa u Kpurepus Ouiepa.
11. [lepeuncnure OCHOBHBIE 33/1a4U MaTEMAaTUYECKON CTaTUCTHKHU.

©Co~No O

3ammTa npakTu4yeckoii padorsl 2
Bomnpocs 1o 3anmre npakTuyeckoit paboThl «AHaAJIN3 BapUALMOHHBIX PAIOB (BBIYHUCIEHUE
CTaTUCTHYECKUX XaPAKTEPUCTHK BHIOOPKH) KOJMYECTBEHHOHN U Ka4eCTBEHHON M3MEHUYNBOCTI

6. YeM oTiMyaeTcss KOJIMYECTBEHHAs U KaUeCTBEHHAsI U3MEHYUBOCTb?

7. [Ipu kakux ycioBUsX BBIOOpKA CUYMTAETCS MAJION U OONbIION?

8. Kakue OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKH HCHOJIb3YIOT B KOJIMYECTBEHHOMH
U3MEHYUBOCTH?

9. UYro Takoe BapHALlMOHHBIN PsIl U KaK ero COCTaBISIOT?

10.  Kakme cCTaTUCTHYECKHE XapaKTEPUCTHKU BBIUHCISIOT JUISI  aHajdW3a KadyeCTBEHHOM
U3MEHYHUBOCTH

3ammTa npakTu4yeckoii padorsl 3
Bormpocsl 1o 3amnuTe npakTudeckoi paboTsl «Vcrmonp30BaHne MaTEeMaTUUECKOW CTATUCTUKY TIPH
TUTAHUPOBAHUH SKCIIEPUMEHTA U TIOJITOTOBKA JAHHBIX K CTATUCTUYECKOU 00paboTKe»



©oN>

10.

35

3amuTa npakTuyeckoii padorsl 4
Bormpocs 1o 3ammure mpakTuaeckon padoTsl «JlucnepcnoHHbIN aHATN3)

1. Kem pa3paboTaH U BBEIEH B NPAKTHKY arpOHOMUYECKUX HMCCIEIOBAHUMN HCIEPCUOHHBIN

aHaimus?

UYem onpenensercs HeoOXouMasi TOBTOPHOCTh OyAyIIEero onbita?
ITo xakoit popMyIie MOXKHO OTIPEIACIIUTH ITOBTOPHOCTD OIBITA?
KakxoBa ocHOBHasI 3a/1a4a BEIOOPOYHOTO METO/A UCCIICIOBAHUN?
[To xkakOMy KpUTEPUIO OMIPENEISIIOT MPUHAIIEKHOCTh BApHAHT K JTAHHOW COBOKYITHOCTH?
[To xakoit popmysie MPOBOIAT BOCCTAHOBICHHUE BHITIABIINX JaT?

2. UYro sBiIA€TCS CYIHOCTBIO AUCIIEPCUOHHOTO aHaInu3a?
3. Jlnst yero onpeaesnstoT COOTHOLICHUE AUCTICPCHit?
4

[Mpu kakux 3HaveHUsix Kputepus @Dumiepa HyleBas THIIOTE3a IOATBEPKIACTCS WIN
omnpoBepraercsi?

5. B kakom ciyuae mpoBOZST OLEHKY CYIIECTBEHHOCTH YaCTHBIX Pa3Inuuii?
6. KaxoBbl OCHOBHBIE TPEUMYIIECTBA AUCIIEPCUOHHOTO aHAIN3a?
7. KakoBBI OCHOBHBIC Pa3JIN4uusl TUCTIEPCUOHHBIX aHATH30B?

3ammTa NnpakTH4ecKoii padoThl 5
Bompocsl 1o 3amure npaktuieckoi padoTsl «KoppensiuoHHbII U perpecCUOHHBIN aHAINU3 B
arpOHOMHUYECKHUX UCCIIETOBAaHUAX)

1. Jlns gero npeaHa3zHauyeH KOPPEIALMOHHBIN aHATH3?

Noakown

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

Korna koppensiuuio u perpeccuro Ha3blBatoT MHOYKECTBEHHON?
Kakue nokaszarenu B KOppeIsLIHOHHOM aHAJIW3€ UCIIOJIb3YIOT JUIsl OEHKU TECHOTHI CBSA3U?
Yro Ttakoe perpeccusi?
Korna cBs3b Mex 1y NpU3HaKaMy CUMTAETCS CHIIBHOM, CpeiHEN U ci1aboii?

Tabmwmiia 3.2 — KpuTepuu o1jeHKH chOPMHUPOBAaHHOCTH KOMITETEHLIUH

KO'E[ 1 HaMMeHOBdHHe

Kputepuu onieHrBaHus c)OPMUPOBAHHOCTH KOMIIETEHLIMN

WH/MKaTOpa YacTH KOMITeTEHIIHUH)

JOCTYKEeHUST Ha 6a30BOM YpOBHE Ha TIOBBIIIEHHOM YPOBHE
KOMITETEHIIMM (YaCTH | COOTBETCTBYET OLIEHKE | COOTBETCTBYET OLIEHKE | COOTBETCTBYET
KOMITETEHLIVHN) «Y7/IOBJIETBOPUTETBHO» «XOPOILIO» OLleHKe

50-64% ot 65-85% ot «OTJIMYHO»

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

MaKCUMaJIbHOTO
banna
OIIK-5 Cryzent criocober noz | CtyzaeHT criocober nog | CTyzeHT
N-1. Tox PYKOBOZICTBOM PYKOBOZCTBOM criocobeH o[
PYKOBOZCTBOM crieLMamcTa Oosee CrieLMa/IMcTa Oosiee | pyKOBO/ICTBOM
crieruanucTa Gonee BBICOKOH BBICOKOM CIerMannucTa
BLICOKOIA KBa/IM(UKaLu KBa/IM(UKaLUU Oosiee  BBICOKOM

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

WCC/IeJOBaHWH, HO | MICC/IeZIOBaHUH, HO | OTIPeZIe/TUTh
yHacTByeT B UCITBITHIBAET JOTMYCKaeT HETOUHOCTH | 0OBEKT
NpOBE/leHNN 3aTpyJHeHUs B|B WCII0/Ib30BAHUM | UCCIIe/OBAaHUM,
SKCMEePUMEHTANTBHBIX | yerop30BaHuu COBPEMEHHBIX UCTIO/b3YeT
VMICC/Ie/{0BaHNM B COBpPEeMEeHHbBIX nabopaTopHBIX, COBpeMeHHbIe

00s1aCTH arpoOHOMHUU
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71abOpaTOpHBIX, BeTeTalMOHHBIX U | mabopaTopHsble,

BereTar[MOHHbBIX U | TIOJIeBBIX METOZIaX | BereTalluOHHbIE U

TIOJIEBBIX MeTo/jaX | KCC/IeI0BaHUH TI0JIEBbIE METO/IbI

WCCeJOBaHUM WCC/eIOBaHUM B

arpoOHOMMHU

OIIK-5 CryzneHT cniocobeH | CTyeHT criocobeH | CTyzieHT
MN]-2. Vicrions3yeT TIPOBO/IUTh TIPOBO/IUTh criocobeH
K/IaCCHYeCKHe CTaTUCTUUECKYIO CTaTUCTUUECKYIO TIPOBO/TUTH
COBpEMEHHBIE 00paboTKy 06paboTKy CTaTUCTUYECKYIO
MeTOBI pe3y/bTaTOB  OMBITOB | Pe3y/IbTaTOB  OMBITOB | 00pabOTKY

TIPOCTEUIITNMU HO UCTIBITBIBAET | PE3yJ/IbTaTOB
WCCJIe/IOBaHMs B

MeToZaMHU 3aTpy/IHEHUS B BBIOODE | OIMBITOB
arpoOHOMUU

MeTo/ia

2 OOHEHUBAHUE ITMCBMEHHbBIX PABOT CTYJAEHTOB,
PEIJIAMEHTUPYEMBIX YYEBHBIM IVNTAHOM
[TuceMeHHBIe PAabOTHI TIO AUCLUIIIMHE YUeOHBIM TJIaHOM He TIpe/lyCMOTDPEHBI.

3 OIIPEAEJIEHUE PE3YJ/IBTATA

IMPOMEXYTOUYHOM ATTECTAIIUN

cDOPM(:I HpOME)KYTOqHOﬁ dTTeCTalluM I10 JUCLHUITIMHE 5K3dMEH.

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

@ npogeccuoHanbHoli dessmenbHOCMU
3adaHus 3aKpbimozo muna:

BapnaHT OIIbITa 3TO0

+ M3ydaeMmoe pacTeHHe, COPT, YCJI0BUS BO3/e/IbIBaHUSI, arpOTeXHUUYECKUI NIPUeM WU UX

coueTaHue

Psi/i IaHHBIX, B KOTOPBIX yKa3aHbl 3HaUeHUs1 BapbUPYIOLL[ero MprU3HaKa B MOpsi/iKe
BO3paCTaHUs WK YObIBaHUS

3J/IeMeHTadpHadA e JUHHKIa OIIbITad, YdCTh IJIOIIAaAX OIlbIiTd, MMeIOIllasa OIIpeJe/IeHHbIe pd3Mep U

popmy

UM C/I0 OJHOMMEHHBIX [e/IAHOK KaXXA0T'0 BaDUdHTA B [IAHHOM I10/1I€EBOM OITbITE

O,Z[I/IH HW/IN HECKOJ/IBKO BAPHAHTOB, C KOTOPbIMH CDABHUBAKT ONBITHbBIE BADHUAHTHI

Ha3bIBaKOT ...
OMBITHBIM BapUaHT

+ KOHTPOJIbHBIN BapyUaHT
VCC/Ie/J0BaTe/IbCKUI BapUAHT

Hay4HbI} BapyUaHT

COBOKYHHOCTB BCeX OIIBITHBIX U KOHTPOJ/IBHBIX BAPDUAHTOB COCTAB/IAET
CXeMaTHuyeCKHWH MaH orbITa

BapUal[MOHHBIN PsiJ

+ CXeMy OIlbITa
MpOrpaMMy OIlbITa
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HccepoBanus, Ha CrieMA/IBHO BbIJJe/IEHHOM Y4YacTKe, IVIOA0POJHe MOYBbI M HCTOPHUS
KOTOPOI'0 XOPOIII0 U3yYeHbI H 0AMHAKOBBI 3TO ...

JIabopaTopHBIN MeTOZ

+ IToneBou MeTo/

[Tpou3BOCTBEHHBIH OTBIT

BereTarMoHHbIN METO/

Kako#i U3 3KCiepUMeHTOB SIB/ISAeTCSl 0OCHOBHbIM B arpOHOMMHU?
JIabopaTOpHBIH U BereTallMOHHbIN

JIabopaTopHbIit

JlabopaTopHbIi, BereTaljMOHHBIN U JTU3UMETPUUECKHI

+ [Tonesoit

TTOBTOPHOCTH OMBITA HEOOXOJUMBI ....

[T yBeJIMUeHHs TTOIIA U OTIbITa, /IJIs1 KCTIO/Ib30BaHuUsI TEXHUKHU U T.7.

JJ1sl pa3MelljeH1s] BApUAHTOB U TMOBTOPEHUI Ha OTMBITHOM yJacTKe

+ JIJI1 CHUYKeHUsI OITMOKY U TIOBBIIIIeHUs] TOUHOCTH, TIPe/JOTBPAL[eHUs BJIUSHUS CTyYalHbIX
($hakTopoB U T.J.

[JIs1 OTIpefiesieHHs pa3HOBUIHOCTH MCC/IelyeMoro (pakTopa, OT KOTOPOTO HaZle0TCs
T0JIyYaTh JyUIlive pe3yabTaThl

IIpoA0/HKUTE/THHOCTD MPOBEJeHHOr0 ONbITa COCTaBH/Ia 28 j1eT, TaKo# OMbIT C/IeAyeT
CUMTATh....

KPaTKOBPEMEHHBIM

+ MHOT'OJIETHUM

J/TUTETbHBIM

TIPOZIOJIKUTE/IbHBIM

ITpogo/KUTEe/TbHOCTD MPOBEAeHHOT0 ONbITA COCTaBMW/IA 62T roja, TAaKou ONBIT C/IeAyeT
CYUTATh....

KPaTKOBPEMEHHbIM

MHOT0JIETHUM

+ /IUTeTbHbIM

TIPO/OJKUTETbHBIM

IIpoA0/HKUTE/THHOCTD MPOBEJeHHOT0 ONbITa COCTaBW/IA 3 rofia, TAKOM OMBIT C/Ie/{yeT
CUUTATh....

+ KpaTKOBpPeMeHHbIM

MHOTOJIETHUM

JUTATe/TbHBIM

TIPO/IO/KUTE/TbHBIM

TexHo/I0TUA BO3/le/IbIBAHKS U YC/IOBHUSI Ha ONBITHOM YYacTKe, KpoMe HCC/IeyeMbIX
(akTOpoOB, JO/HKHBI OBITH 0JJUHAKOBBIMH 3TO ...

3¢ (peKTUBHOCTH OIbITa

TOUHOCTb OIIBbITA

BOCTIPOM3BO/JUMOCTb OTIbIT

+ TIpaBUJIO0 €IMHCTBEHHOI'O JIOTUUeCKOT0 pa3Inuust
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CpaBHHTe/IbHasi 00beKTUBHAsI OLIEHKA JIeHCTBHUSA Pa3/IMUHBIX ()JaKTOPOB )KU3HH,
yC/IOBH, IPUEMOB BO3/ie/IbIBAHUA WM UX COUeTaHHU Ha YpOoXKau
CeJIbCKOX03MCTBEeHHBIX KY/JIbTYP H ero KauecTBo 3TO ...

JlabopaTopHbIe OMbBITHI

OMNBITBI 110 COPTOUCIILITAHUIO

[TonieBBIe OMBITHI

+ ArpoTexHuuYeCcKHe OMbIThI

OnbIThI, I'/le CPAaBHUBAIOTCS MPH 0JHHAKOBBIX YC/IOBHAX FeHEeTHUECKH Pa3/InUHbIe
PacTeHus1, CJIy)KaT //is1 00beKTUBHOM OL[eHKH COPTOB ¥ THOpU/I0B
CeJIbCKOXO03AHCTBEHHBIX KY/IbTY

JIabopaTopHBI€ OITBITHI

+ OIBITBI TI0 COPTOUCITLITAHUIO

[TosieBbIe OMBITHI

ATpoTexXHHUYeCKHE OTbIThI

UTo 03HayaeT «4acTh YUETHOM ie/ITHKH, HCK/TIOUeHHAas U3 yueTa BC/Ie/[CTBHe
C/IyYalHBIX TOBPEX/eHHI WM 0IIH00K, JOMyIeHHBIX BO BpeMsi padoThi»?

+ BbIK/IrOuKa

BribpakoBka

OTt6op

3aiuTKa

Pa30uBKy yyacTKa noj onbIT HAUMHAKOT ...

C pa30MBKY OT/e/IbHBIX TIOBTOPEHUM

C OTOMBKM 3all[UTHBIX T0JIOC

+ C BBIJle/IeHHs 00I11ero KOHTypa OIbITa U KOHTYPOB OT/le/TbHBIX TTIOBTOPEHUIM
C YCTaHOBJIEHHUsI STUKETOK

MeToj pacien/ieHHbIX /Ie/IAHOK MCIO0/Ib3yeTCs MperuMyIleCTBeHHO
st 3aKnaiKu 0JHO(aKTOPHBIX OIMBITOB

+ Jln1s1 3aK1aJKU MHOTO(DAKTOPHBIX OIbITOB

st 3aK1a/IKK AJIUTE/IbHBIX OTMbITOB

Inst 3aK1aIKu MHOTOJIETHUX OTBITOB

3adaHus omKpbIMo20 muna:

1. Uto Takoe HayuyHOe UCC/Ie0BaHNe U YPOBHU HAYYHOTO UCC/IeJOBaHUS

HayuHoe ucciefoBaHre — TMPOIeCC U3y4YeHUs] KOHKPETHOTO OOBbEeKTa, SIBJIEHUs] WU
TpeIMeTa C L[eJIbI0 BhISIB/IEHHS] 3aKOHOMEPHOCTH WX BO3HUKHOBEHUS M Pa3BUTHS, a TaKXKe
npeoOpa3oBaHus B MHTepecax obirjectBa. OOiias 3a/jaua KaXkI0r0 HAyuHOT'0 UCC/IeZ0BaHUS
— M03HaHWe 3aKOHOB MPUPO/IbI, TIOUCK MyTel U CPe/ICTB UX UCIIO/H30BaHUS B TIPAKTUYeCKOM
JesTeNbHOCTH. Bce wcciefoBaHuss BeAyTCS Ha TpeX B3aMMOCBSI3aHHBIX —YPOBHSIX:
JKCTIepUMeHTa/IbHOM, TeOpeTHYeCKOM U 0000111arol1ie-0n1caTeTbHOM.

Ha sKCniepyMeHTa/lbHOM YPOBHE CTaBSAT SKCIEPUMEHTBI, HaKaruIMBalOT (aKThl,
aHaIM3UPYIOT UX, 0000IIAIOT U [Ie/Iaf0T MpaKTHUeckre BIBOJbI. Ha TeopeTHyeckom ypoBHe
CUHTe3UPYIOTCS 3HaHUs1, (JOPMUPYIOTCS 00II{He 3aKOHOMEPHOCTH B OTpe/ie/IeHHOM 06/1acTH
3HaHMid. Ha ommcaTensHO-060011jar01eM YpOBHE WCCIe[OBaHUM OIMUCHIBAIOTCS SIBIEHHUS,
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NPOUCXOAdALMe B TIpHMpofe. JTo Hab/ofeHHsi 3a pOCTOM U pa3BUTHEM pacTeHUH B
3aBUCUMOCTH OT TIOTOZibl, 3a MPOXOXKAeHHeM (PeHOJIOTUYeCKUX (pa3, MOPO30CTOMKOCTEIO,
3aCyX0yCTOWYMBOCTBIO U T.J,.

2. Buibl HayuHbIX UCCIeI0BaHUN

Buzpbl vcciejoBaHMM B 3aBUCHMOCTH OT LieJIM — [O3HABaTe/IbHOU WY NPaKTUYeCKOU
— moJipa3ziesisiioT Ha (PyHJaMeHTa/lbHble Y MIPUK/IaZiHble. DTO JeJieHUe YCI0BHO, TaK KakK Ha
omnpeJile/IeHHbIX JTanax (yHJaMeHTa/lbHble HWCC/IeJOBaHUS MOTYT MepexXoiuTb B
TIPUK/IaHbIe, 1 HAa00OpOT, UTO CBH/IETETLCTBYET O B3aMMOCBSI3M HAyUHOTO ITO3HAHUS C
TPaKTUKOU.

dyH/aMeHTalbHble WCC/e[0OBaHUsI HarpaB/eHbl Ha W3yuyeHue SIBJIEeHWA M 3aKOHOB
TIPUPO/IbI, HA PACITUPeHUe 3HaHUH 00 OKpYy)KaroIieM Mupe. Pe3ybTaThl UCTIOMB3YIOTCS IS
pa3paboTKU TeXHOIOTHH BhIpAI[UBaHUSI.

[IpukiagHble uccaef0BaHUsI HaNpaB/ieHbl HA U3ydyeHue ()akTOPOB JKU3HU PaCTeHUU U
3aKOHOMEPHOCTe CBS3M MeXAY pacTeHueM U CpeZiol, Ha CO3/aHue T[epCreKTUBHBIX
COpTOB, pa3paboTKy 3¢ GheKTUBHBIX MPUEMOB TTOBBIIIEHUST YPOXKast YU KaueCTBa ITPOJYKIHH.
KoHeuHass 1jeflb BceX TPUKIAAHBIX WCC/IeI0BaHUM — BHeJpeHWe HUX pe3ylbTaTOB B
TIPaKTHUKY.

3. UTo Takoe 3KCIIepUMEeHT, OMbIT

OKCIIepUMEHT, OMbIT — HAYYHO TOCTaB/IeHHBIM OIbIT, MPU KOTOPOM SIBJIEHUS
BbI3bIBAIOT HCKYCCTBEHHbIM IIyTeM WIA aKTUBHO W HarpaB/ieHHO BO3/EMCTBYIOT Ha
M3ydyaeMbili 0OBEKT W TIPOI[eCChl. DTO BeAYIIMM MEeTOJ] arpPOHOMHYECKUX UCC/IeZlOBaHUM.
XapakTepHasi uepTa M T/aBHasg OCOOEHHOCTH JiF0OOT0 TOUHOTO HAyUyHOTO OIbITa — €ro
BOCIIPOM3BO/JUMOCTb.

OKCepUMEHT CTaJl TOCMOACTBYIOLIMM METO/0OM MCC/IeIOBaHUSI BCEX eCTeCTBEHHBIX
Hayk. [Ip¥ TIOATOTOBKE K SKCIIEPUMEHTy XapaKTepHOW 0COOeHHOCTBIO —SIBJISIETCS
rpeJBapUTe/IbHbIA ~ MBICJIEHHbIM  5KCIIEPUMEHT,  HampaB/AeHHbIM HAa  CO3/laHue
COOTBETCTBYIOIIEe 00cTaHOBKM ombiTa. OHa TpebyeT oT wucciemoBaTesis OoJbIon
SPYAMLIMM ¥ TBOPUYECKOTO BoOOpakeHUs. HeoOX0AMMO MBIC/IEHHO TMpeZCTaBUTh BeCh XO[I
JKCTiepuMeHTa, yopaTh BCE JMIlIHee, Melllarolljee U3yueHUIO SIBJIeHUs. DKCIIepUMeHTaTop
JO/DKEH YMeTh COCPeIOTOUMTh BCe CBOe BHUMaHHWe Ha HCC/ieyeMol Tipobseme —
MIPOJ0/DKUTE/IBHO U YIIOPHO IyMaTh O Heu.

4. Y10 Takoe BapuaHT, KOHTPOJIb, CXe€Ma OIbITa, IOBTOPHOCTH?

Ba)kHOM 3a/jaueli CPaBHUTEIBHOTO YKCIIEPUMEHTA SIB/IIETCS KOJTMUECTBEHHAsT OI[eHKa
3p¢heKTOB OMBITHBIX, T.e. W3yUYaeMbIX B ONbITe BapuaHTOB. OAWH WIA HECKOIBKO
BapMaHTOB, C KOTOPbIMH CPABHHMBAIOT OIBITHbIE BAapWaHThI, HA3bIBAIOT KOHTPOJEM, WU
CTaH/IapTOM.

COBOKYITHOCTb ~ OMBITHBIX M  KOHTPOJIbHBIX BapUaHTOB COCTaB/IIeT  CXEMY
JKCTiepuMeHTa. BapuaHThI ObIBAlOT KaueCTBEHHbIE — COPTA, KY/IbTYPhI, CIIOCOOBI TIOCEBA U
00pabOTKM MOYBBI, TIPE/IIIECTBEHHUKUA U T.T., U KOJTMUYECTBEHHbIE — HOPMBI TT0CEBA, [103bI
ynobpenuii, rayomHa o6paboTku u T.n. Kakaplii BapuHaHT TIPUMEHSIOT K OJHOW WU
HECKOJIbKAM 3JIeMeHTapHBIM eIMHUI[AM OITbITa, KOTOPbIe Ha3bIBAlOT TTIOBTOPHOCTHIO.

5. UTo Takoe 110/1eBoi MeTos?
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[ToneBoli MeToj, — MCC/Ie[OBaHUS B T0Jie, Ha CIeLIMaJbHO BbIJE/IEHHOM Y4YacTKe,
MJI0I0POJijie TIOYBbI U HCTOPUSI KOTOPOTO XOPOLIO W3ydyeHbl W OAWHAKOBBI. OmbIT
TOBTOPSIFOT Ha TEPPUTOPUMU M MO TOZaM, ero Leb — YCTaHOBUTH B/IUSIHUE W3Yy4aeMbIX
arponpyveMoB WM COPTOB Ha Ypo)kalh M KauecTBO MpoAyKUuU. I[losieBoit ombIT —
3aBeplIAKOIUI 3Tan arpOHOMHUYECKHUX WCC/Ie[JOBaHUM, Jydllie ero pe3y/bTaThl MOTYT
BHE/IPSITbCS B IPOU3BO/CTBO.

6. TUMMUHOCTD OTBITa, KaK OHO U3 TpeOOBaHH K TT0JIEBOMY OTIBITY

TunryHoCTh onbITa. ONBIT HE06XOJUMO MTPOBOUTH B TUIIWYHBIX /i1 30HBI, pPaiioHa,
WM XO0351CTBA YC/IOBUSIX, HA MOUBaX, HauboJsiee 0/1aronprsATHBIX /i KOHKPETHBIX KYJIbTYD
M pacrpoCTpaHeHHBbIX B JaHHOW TOYBEHHO-K/IMMAaTHUeCKOW 30He. B ombiTe HeoOX0AWMO
NIPUZIeP>)KUBATbCSI TUIIWYHOM [I/I1 30HbI arpoOTeXHUKW, PEKOMEeH/0BaHHOW Hay4YHbIMU
yupeXXJeHUssMY, B Cy4ae eC/M Bbl He IJIaHMpYyeTe COBepLIeHCTBOBaHUE TeXHOJoruu. Bce
paboThl B OMbITe [AO/KHBI OBITH MEXaHW3WPOBAHbI B COOTBETCTBUE C TIEPCIIEKTHBHOU
arpOTeXHUKOM.

B ombiTe Heo0XOAWMO BbIIEP)KMBaTb TUITMUYHOCTH IIOYB UM TIOATIOUB, YPOBHS
T'PYHTOBBIX BOJ, CK/IOHA, €r0 3KCIIO3ULUH, arPOTEXHUKU U YPOBHSI MeXaHU3aL1H.

7. IIpuromHOCTD OIbITA, KAaK OTHO M3 TPeOOBAaHUM K I0JIEBOMY OITBITY

[IpUrogHOCTh OMbITA — 3TO COOTBETCTBUE 3€MeJIbHOTO YydacTKa, I0CaJ0YHOr0 U
TOCeBHOTO MaTepuasa, a TakKKe arpOTeXHUWKW 3afayaM ornbiTa. Hampumep, 1jeb ombITa
W3YUUTh BAMsHUE 103 yaobopenwi ot 30 go 150 Kr/ra, a B NpeAbIAYIIUN T'0Jl Ha BCEM
y4acTke BHOCH/IM 110 150 Kr/ra, TakOW yyaCTOK He TMPUrojieH, T.K. Ha TaKOM BbICOKOM (hoHe
MOXXET He MPOSIBUTHCS 3(PPEKTUBHOCTh M3yUaeMbIX [103.

8. TpeboBaHue eAMHCTBEHHOTO JIOTUYECKOTO pa3/nMuusi, KaK OJHO U3
TpeOOBaHMi1 K TI0JIEBOMY OIIBITY

TpeboBaHKe eJUHCTBEHHOTO JIOTUYECKOTO Pa3/MyMsi 03HAUAeT, UTO B OMbITE MOXKHO
W3MEHSITh JIUIIb TOT (PAKTOP, KOTOPBIA M3yuyaroT, TIPH CTPOTOM TOCTOSIHCTBE BCEX JIPYTHX,
He M3yuyaeMbIX (DaKTOpPOB ¥ ycjoBuil. HampuMep, W3y4aroT HOPMBI BBICEBA CEMsTH, MOXKHO
WU3MEHUTb TOJbKO YHWCJIO BBICESTHHBIX CEeMSH Ha eJUHUIy Tuloliaau. Bce ocTtanbHbIe
3/IEMEHTBI arPOTEXHUKH [JO/DKHBI ObITh OJMHAKOBBIMU Ha BCEX [Ie/ITHKAX OTIbITA.

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

[Mpuniun  OyzeT HapyllleH, ecjJu COpTa paHHUX CPOKOB TI0CeBa BBICEBAThb
OJJHOBPDEMEHHO C COpTaMH TIO3[JHUX CPOKOB IIOCEBa; PaHOCO3pEeBaIoIHe COopTa yOWpaTh
OZJTHOBPEMEHHO C TI03/JHOCO3PEeBAIOIIMMHU; eC/TH CUJIbHO pearnpyrolle copTa Ha yobpeHus
y00pSATh OIMHAKOBO C OCTa/JIbHBIMU U T.J. 3/1eCh CpaBHEHHE COPTOB HY>KHO BECTU He TIPH
OJJMHAKOBBIX, a TP OINTHUMAa/IbHBIX YCJIOBHSIX, COO/IO/Ias TPUHIIUI 11e/1ieco00pa3HOCTH U
OTNTHMAIbHOCTH, TBOPYECKH, a He 111ab/I0HHO MPUMeHSIsi TIPaBUJI0 eJMHCTBEHHOTO Pa3/Inyusl.

10. OCHOBHBIE JOKYMEHTHI I10JIEBOTO OIbITa

B Ka)kioM OIbITe CrefyeT TIaTeTbHO BECTH BCHO HEOOXOAMMYIO AOKYMEHTALUIO.
OfHUM W3 BaKHEMIITUX IOKYMEHTOB SIBJIIETCS TIJIaH OIbITA, KOTOPBIM BK/IIOUAeT Hay4yHOe
000CHOBaHMe TeMbl HWCCIeJOBaHUM, CXeMy OIbiTa, MeTOJ pa3MellleHHsi BapUaHTOB,
METO/IUKY yueTOB M HaOroZieHuH, KaJieHJapHbli TUlaH BbITIOJHEHUsI paboT. Brtopoii
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B&KHBIM [JOKYMEHT — TepBUYHbIE 3alKCH, KOTOpble BeAYTCS HEMOCPeJCTBEHHO Ha MecTe
TIPOBE/IEHHST OTTbITa B THEBHUKE OMBITHBIX pab0T. B XpOHOMOTMUECKOM TOPSIZIKE OTMEUaroT
He TOBbKO BCe BBITIOJTHEHHbIE pabOThI U Pe3y/IbTaThl OIMBITOB, HO U 0COOEHHOCTH TIOTO/IBI.
31ech Ke YKa3bIBalOT METOJUWKH, I10 KOTOPHIM BBITIO/IHSI/TUCH T€ WK UHbIe PaOOTHI.

['naBHy!0 KHUTY ombiTa (KypHan oOmbiTa) — BeAyT B Jjabopatopuu. B >KypHane
3aMUChIBAIOT pe3y/bTaThl BCEX WCCAe0BaHUN (TepenuchiBalOT W3 JIHeBHUKA). [ljis
yaoOcTBa 3aruceil pa3pabaThiBalOT COOTBETCTBYIOIIKE (OPMbI TabJHI, T[e YKa3bIBaloT
CXeMBbI OIbITa, TOBTOPHOCTH, CpefiHUe apudMeTHUYECKre U IpyTre JaHHbIe.

B >KypHasbl /1abOpaTOPHOTO aHa/lM3a 3aHOCAT pe3y/abTaThl aHATM30B DPACTeHWUH,
TIOYBBI, KaUeCTBa ypoykasi, MaTeMaTUUeCKON 00paboTKe [aHHBIX TM0JIEBLIX MCC/Ie0BaHUN U
nabopaToOpHBIX aHaMM30B. VITOT KaXKJoro OMbITa — OTYEeT O HayuHOU pabore.

11. CucTeMaTHuecKye OIINOKU B OITbITe

CucreMaTHUyeCcKue OI_HI/I6KI/I — 3TO IIOCTOdHHOE€ 3aBbIIlIeHHMe W/IM 3dHM)KeHNe
pe3ynbTaTOB OIbITa IO/ AEeNCTBHUEM oOmpejie/ieHHbIX (PakTOpoB. Takumu (pakTopamMu MOTYT
6I:ITI> 3dKOHOMEpPHOe H3MeHeHHe IUI0o4opoAusda IIOUBbl B KdKOM-TO HAIIPABJ/IEHHH,
WHAWBUYA/IbHOE BdDBHUPOBAHHE OTAE/JIbHBIX paCTEHHﬁ, HEUCIIpdABHOCTL B€COB U [PYIruUX
nprubopoB. CucteMaThueckre OMMOKW OJHOHArpaB/ieHHbIE, T.e. UCKa)KalOT pe3y/bTaThl B
OOHOM HAIIPpaB/I€HWH, OHHM HE€ MOI'YT B3dMMHO IIOralliaTbC. CucreMaTHUueckKue OLHH6KI/I
B/IUAKOT KdK HA TOYHOCTH Ha6JI}O,E[8HI/IH Hal OTAe/IbHBIMH pAaCT€HUSAMH, TdK W Ha CpeJHHe
apI/I(bMETI/ILIECKI/Ie Mo OTAE/IbHBIM [e/ITHKaM W BaDUdAHTAM. YMeHBIIUTL CcCUCTeMaTUueckKue
OLLII/I6KI/I MOJKHO ITyTeM IIPpaBUJIBHOI'O IVIAHWPOBAHMS, 3dK/1daKW W MTPOBEAEHHA OIIbITA.

12. Buibl 10/1€BBIX OIBITOB

[TosieBble OMBITHI AeISTCS Ha iBe FPYMIbL:

J arpoTexHUUecKue

J OTIBITHI 10 COPTOMCTIBITAHUIO CEJTbCKOXO3SIUCTBEHHBIX KYIbTYP

OcHoBHas 3a/laya arpoOTeXHUYeCKUX OTbITOB — CPaBHUTe/bHast 0ObeKTHUBHAsK OLleHKa
JeCTBUST pa3nMUyHbIX (HaKTOPOB JKU3HU, YC/IOBHM, TIPHEMOB BO3ZeNbIBaHUS WM UX
COUeTaHUM Ha ypoyKail CelbCKOXO3SIMCTBEHHBIX KYJbTYpP U ero KauecTBo. K 3Toii rpyrrie
OTHOCSTCSI OTIBITHI 10 U3y4yeHUI0 00paboTKM MOuBHI, yAo0OpeHult, 6oppba C COpHsAKamMU U
BpeJUTeNsSIMU U JIp.

B ombiTax 10 COPTOMUCIBLITAHWIO CPaBHUBAIOTCS TPYM  O/IMHAKOBBIX YCOBHUSX
reHeTUUeCKU pas3/inuHble pacTeHusl. ITH OMbIThI CAYXKAT A/ 00beKTUBHOMN OLleHKHA COPTOB
U TUOPHIOB CelbCKOXO3SIMCTBEHHBIX KyAbTyp. Ha OCHOBaHMU 3TUX OIBITOB Haubosiee
ypO)KaiiHble ¥ IleHHble TI0 KauyeCcTBYy COpPTa U THUOpPHUAbI PaliOHMPYIOT U BHEJAPSIIOT B
Ce/TbCKOXO035MCTBEHHYIO MPAKTUKY.

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

B 3aBUCMMOCTH OT wu3yuyaeMblx (DAaKTOPOB TIOJiEBble OMbITHl T0/Pa3Ze/soT
0/ITHO(paKTOPHbIE U MHOTO(DAKTOPHbIE.

Eciv B ombITe u3ydaeTcss OUH MPOCTOM KOJIMUYECTBEHHBIM (PAKTOP B HECKOJIbKUX
rpajauusix (go3bl  ynoOpeHuid, HOPMBI BbICeBa) W/IM CPaBHUBAeTCs [JeUCTBUe psifia
KayeCTBeHHBIX (PaKTOpPOB (pa3Hble KY/bTYpbl, COpPTa, IPeJIIeCTBEHHUKH), TO TaKOU
5KCIePUMEHT Ha3bIBatOT MPOCTHIM, WU OAHO(AKTOPHBIM.

OnbIThl, B KOTOPBIX OJJHOBPEMEHHO M3y4aeTcs AeilCTBHe BYX uiu 6osee akTopoB
Ha3bIBalOTCS MHOTO(AKTOPHBIMHU. YCTaHOBWUTb BEJMYMHY U XapakKTep B3auMOJeNCTBUMN
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MO3BOJISIIOT TOJILKO T€ MHOro()akTOpHbIE OIbIThl, KOTOpblEe CIJIAHUPOBAHbI [0 CXeMe
TOJTHOTO (paKTOpHaIbHOro KcrnepuMenTa (I1P3), koTopasi mpeAycMaTpyUBaeT HaJlMuKe BCeX
BO3MOJKHBIX COUETaHUU U3yuaeMbIX ()aKTOPOB U UX rpajalivu.

14. Buzpl M10JIeBbIX OMBITOB B 3aBUCMMOCTU OT JIUTE/IbHOCTU

[To A/MTeNILHOCTY TMPOBe/IeHHs T0JieBble OIBITHI pasZesisoTCsl Ha KpaTKOCPOUHbIe,
MHOT0JIETHHE U JIJITe/bHbIE.

K KpaTKOCpOYHBIM OTHOCSAT OIIBITBI IIPOJOJDKUTENBHOCTBI0 OT 3 70 10 ser. OHu
MOT'YT OBITh HeCTallMOHaPHBIMU U CTaljUOHaPHBIMHU.

K MHOrosileTHUM OTHOCSIT CTaliOHapHble M0JIeBble OMbIThI NIPOZJO/DKUTENBHOCTE 10-
50 net. K aymutenbHBIM — 6osiee 50 jeT.

OcHoBHas 3aZjaua MHOTOJIETHUX U JJIATebHBIX CTAlMOHAPHBIX OIBITOB — U3yueHue
JeUCTBUs, B3aUMOJEWCTBUSI M TOC/Ie[eMCTBUS CUCTeMaTUUeCKd OCYILeCTB/IsieMbIX
arpoTeXHUYeCKMX NPHEeMOB WM KOMILUIEKCOB HX Ha IUIOZOpPOJMe I0YBbI U KayeCTBO
MIPOAYKLMH.

MHoronetHue ¥ [AUTeNbHbIE ONbITBI He3aMeHWMbl IIPDU M3yUYeHUM (PU3UKO-
XUMHUYeCKHX U OMOXMMUUYECKUX MPOL[eCCOB, MeIJIEHHO MPOTeKAloIUX B TI0UBe.

B Haluel cTpaHe camblid AJIMTeNbHBIA CTALMOHAPHBIA OMBIT — 3TO MHOTO(aKTOPHBIN
OTBIT, 3a/10>keHHbIN B 1912 roxy B I[leTpoBCcKoM (HbiHe THUMUPSI3€BCKOM) aKaJeMUU.

15. Yncio BapuaHTOB B I10JIEBOM OIbITE

Yuco BapuaHTOB B cxeMe JIFOOOTO OMbITa — OOBIUHO 3apaHee 3aZilaHHAsi BeJIMUMHA,
KOTOpasi Ompejie/sieTcsl ero cofepkaHueM M 3ajadyamMu. YWC/I0 BapvaHTOB He OKa3blBaeT
BJUSIHUSL Ha TUIMYHOCTH OIbITa, HO MOJKeT CYIIIeCTBEHHO CKa3aThCsl Ha ero OIIuOKe.
YBenvueHve uWc/ia BapuaHTOB CBepx 12-16 3HauuTe/IbHO yBe/JMUYMBAeT IUIOLIAAbL TIO[
OTBITOM B pe3yJ/ibTaTe BO3pacTaeT MecTpoTa MOYBEHHOTO TJI0J0POAHS U PaCCTOSTHUE MEXY
CpaBHMBaeMbIMU BapraHTaMU. Bce 3To BeieT K yBeJIMUeHHUI0 OIIMOKU OTIbITA.

OmnbITEl C OOMBITUM YKMC/IOM BapUaHTOB TPeOYIOT BBeIEHUS B KaXK0e TTOBTOPEHHe
[IBYX-TPeX KOHTPOJIbHBIX BApWAHTOB, WCIO/b30BaHUSI MeTOJa paclieryIeHHbIX JesSHOK U
T.n. EcCM BapuaHTOB OYeHb Masio, Harpumep 2-3, TOo Heobxoguma Oosiee BbICOKast
TIOBTOPHOCTb, UTOObI HMMETh [IOCTAaTOYHOE KOJIMUeCTBO HabO/tO/eHui [1s1 TIpaBUIbHOMU
OLIEHKH OIITMOKH OIIbITa.

16. Yro Takoe o011jasi ¥ yueTHasi TUIOIIA b /Ae/ISTHOK?

Pa3nuuaroT ABe IUIOLIAAM JefsTHOK: OOIfyr0 (TIOCeBHYI0) M YUeTHYIO IUIOLIab
nenisiHOK. Ha moceBHOM T/IO0IaIU [ie/ITHKUA pa3MelraeTcsl OUH KaKoh-M00 BapHUaHT OTIbITa.
C yueTHOM IJIOIIAIA AeSTHKA YUMUTHIBAIOT ypokak. OHa MeHbllle ONBbITHOW TUIOLAZU M3-3a
BblZIe/IEHUA CO BCe€X CTODPOH OTTLITHOM AeJITHKHW, TI0 €€ KpasdM, II0J/I0C, Hd3bIBA€MbIX
3dllIMTHBIMHU. Yp0>1<af/'1 C 3allMUTHBIX T10JI0C y61/1pa}0T PaHbIlIE, 1 OH B YUe€T He I10I1aJdeT.

17. 3aluTHbIe M0JI0CHI HA OTbITe

Pa3mmyaroT OOKOBble W KOHIIeBble 3all[UTHBIE TOJO0CHL. BOKO8ble 3aujumku
BBIZIEJIIIOT BJOJIb JJTMHHBIX CTOPOH [IeMISTHOK [T MCK/TFOUEeHUsl BJIMSTHUSI paCTeHHM
COCeJHUX BapUaHTOB, KOTOpOe TeM 3HauuTe/lbHee, ueM O0oJibllle paCTeHHs
pa3MMuaroTCs T0 CBoeMmy pa3BuTHiO. Oco0eHHO CHIBHO B/USHUE COCEJHUX
BapUAHTOB TPOSIB/ISIETCS B OMbITaX C ygobpeHUssMH, criocobaMy 00pabOTKM TIOUBHI,
Tipe/IlieCTBeHHUKaMHM M OpoIlleHreM. B OoJbIIMHCTBe CilydaeB, MIMPUHY OOKOBOIA
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3aI[UTHOM TIOJIOCHI, KOTOpPYIO yOWparoT Tmepel yOOPKOM y4YeTHOM TIUIOIIAfH,
yCTaHaB/IMBaroT B ripegesax 0,5-1,5Mm.

B ombITax C opolleHWeM Wiu repbuliigamu (TIpyU OTNPbICKUBAHUU) LIUPUHY
3allIUTHOM TMOJIOCHl YBEJMUMBAOT A0 2-3M. B omnbiTax MO COPTOMUCIIBITaHHUIO
BAUSTHUEM paCTeHWM COoCeHUX Je/isTHOK TipeHeOperato, M OOKOBbIe 3alllUTHbIE
TIOJIOCHI He BbIJEJAIOT. [l pasrpaHuyeHusi u3yyaeMbIX COPTOB MeXAY AeIsTHKaMu
OCTaBJ/ISIIOT y3KHe He3acesiHHble MoJiochkl mupuHou 20-40 cm. KoHyesble 3aujumku
IIMPUHOM He MeHee 2M BBIJE/SIOT AJis MpeJoXpaHeHUs1 yUYeTHOW YaCTH AeJISTHKU OT
C/lyyaiiHbIX MOBpeXKAeHui. Kpome Toro, fJisi pa3BopoTa MallliH U OpYAU C 060mx
KOHLIOB /IeJITHOK BBIZIe/ISIFOT 3allUTHBIE TI0JIOCHI LIMPUHOW He MeHee S5M

18. ®opMa OIBbITHBIX [e/ITHOK

OTtHocuTenbHO (GOpPMBI OMBITHBIX [EISTHOK HeT eJWHBbIX peKoMeHjaiui. Borpoc
pelllaeTcsi B KaK/JOM C/yyae B 3aBUCUMOCTH OT KYJIbTYPBbI, 3a/jay OMbiTa U €r0 KOHKPeTHBIX
yC/ioBUM. [le/ITHKU Ha3bIBAlOT KBAZ[paTHLIMU TIPU OTHOIIIEHUM CTOPOH, paBHOM 1 (10x10 m
Wn 5X5 M); IPSMOYTOJTbHBIMU — TIPY OTHOIIIEHUH JJIUHBI K IIMpHHe Oosbliiie 1, HO MeHbIle
10 (5x20 m nmm 4x20 M); yaIMHeHHBIMU MpU oTHOLIeHnH 6ostee 10 (2,5x40 m umm 4x60 m).

[IlupvHa TIOCEBHOM MW YyUYeTHOH [Je/NssHOK [O/DKHAa OBbITb KpaTHOW IIUpUHE
MEXAYpPSi/ibsi, C KOTOPbIMUA pa3MeIal0T OIBITHYI0 KY/JAbTYPy U >KejlaTelbHO KpaTHOMU
LIMpUHE 3axBaTa CesJIKA M Pacca/ionocalouyHol MalllMHbI, eC/Id OMbIThl 3aK/Ia[bIBalOT C
WCI0/Ib30BaHUEeM MexaHu3aluu. [lensiHKY, KakK TMpaBWIO, AO/DKHbI UMeTb BBITSHYTYHO
dopmy. UeMm jivHHee [ensTHKA, TeM II0/IHee OHM OXBaThIBAIOT TECTPOTY YydyacTKa U
obecreunBarOT JyUIIyl0 CPAaBHUMOCTh BapUAHTOB OIMbITa. JTOT 3(deKT Habsrofaercs B
OTHOILIEHUSX AJIMHBI U IUPHUHBI 1:15, ofHAKO ueM OoJblile OTHOLIEHHWe [JIMHBI e/ STHKH K
IIMpUHE, TeM OOJIbIIMK TIPOIIEHT e€ TIIOM[AAW OTXOAMT TIO[] 3alllUTHBIE TOJ0CHI, UTO
YCJIOXKHSIET OTBIT W yBeJIMUMBAeT 3aTpaThl Ha ero mpoBefieHHe. B ombiTax C OBOI[HBIMU
KyZIbTYpaMH COOTHOILIeHWe [JWHbI U IIUPUHBI JeSSHKU TPeANOYTUTE/IbHO TIPUMEHSIOT
TIp¥MepHO paBHbIMU 1:3, 1:5, 1:10.

B orbiTax ¢ HeOOIBIIIMM UMC/IOM BapuaHTOB (8-10) u pa3mMepom fenisiHOK okojio 100
M? [IOCTaTOUHO BBICOKAs TOYHOCTH IMO/IyYaeTCs W TIPU MPSMOYTO/IbLHBIX U TIPY KBajIpaTHBIX
Jle/IsTHKax.

KBazipaTHasi (hopma JensiHOK TIpe/INIOUTUTe/IbHee TPSIMOYTO/IbHOM U BBITSIHYTOM B
OTbITaX, T/le CMeXHble BapuaHThl MOTYT CWJIBHO B/IUSATH [IPYT Ha Jpyra, Hampumep, Mpu
V3y4YeHUU s/J0XUMUKATOB

19. Hanpassienue nensiHOK

Ha AOCTOBEPDHOCTL OIIbITa TdK)K€ OKa3bIBA€T BJ/IMAHKWE HaIIpAB/JI€HHA [OEJ/IAHOK, T.e€.
OpHEHTAllMN UX Ha OIBITHOM Yy4dCTKe. Ha yudacTke C HeOJHOPOAHBIM I/IOA0POAEM TMOUBLI
NMpaBU/IBHBIM CUHUTAETCA pa3MelljeHHe Oe/TAHOK ,Z[HHHHOﬁ CTOpOHOI‘;I B HaIlpaB/IEHHH €ro
u3MeHeHusi. B stom C/Iyda€ BAPHAHTBLI II0 OTHOIIIEHHWIO K [1dHHOMY II0Kd3dTeJ/ItO 6y,Z[YT
HaXOJWUTbCA B OAWMHAKOBBIX YC/IOBUAX W OLI€EHKa HX 9(1)(1)6KTI/IBHOCTI/I He uckKasutcsa. Ha
CKJ/IOHEe [e/IdHKW C/1eAyeT pa3MelladTb ,ELJII/IHHOf/i CTOpOHOﬁ BAOJIb CKJ/IOH4, 4 He II0IlepeKk
CKJIOHaA. HpI/I Ha/IMYUK 3dlllUTHBIX JIECOIIOJIOC [AeJIAHKH C/1eAyeT pa3MelldTb ,Z[]II/IHHOI;’I
TI0JIOCOM TIepreH/UKYJ/ISIPHO Jiecorosioce. Ha BBIDOBHEHHBIX MO TIOAOPOAUIO U pesibedy
Y4aCTKaxX HallpdB/IeHHe [Oe/JIAHOK CYIeCTBEHHOIO BJ/IMAHKUA HA AJOCTOBEPHOCTL OIIbITa He
OKa3bIBdeT.
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20. YTo TaKoe MOBTOPHOCTH OIIbITA?

[ToBTOPHOCTb OIbITa BO BpeMEHHW M TMPOCTPAHCTBE - OAHO U3 00s3aTeNbHBIX
TPE6OBaHHﬁ METOAUKHK OIILITHOI'O [eJid. HOBTOPHOCTL OIMbITa HAa TEPPUTOPHUHN HA3BIBAIOT
UNC/I0 OJHOMMEHHBIX NOE/IAHOK Ka>XI0I'0 BdPHWdHTA, d IMMOBTOPHOCTBIO OITbITA BO BPEMEHU —
YKCJIO JIeT UCTIbITAHUM HOBBIX dI'POTeEXHHUUYECKHX IIPHMEMOB WJIK COPTOB.

[ToBTOpPHOCTH HEOOXOIUMBI:

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

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

3. J1st 60/Iee TOUHOTO OTIpeZie/ieHrsT CPeIHUX apu(MeTHUeCKUX TToKa3aTesen;

4. [UI yBeJIMUEHUs UMC/la CTeleHed CBOOO/bl W TIOBBLINIEHUSI TOCTOBEPHOCTH
pasnuuil MeXay CpeJHUMU apru(mMeTHUeCKUMY;

5. 17151 00beKTHUBHOM CTaTUCTUUECKOM OI[€HKH OITBITA.

TOYHOCTH OIbITa MOBBIMIAETCS MPU yBeIWUYEHUM TTOBTOPHOCTU [0 4-6-KpaTHoW,
JanbHeliee  TOBBbIIIEHHWE TOBTOPHOCTHM  COIMPOBOJKJAeTCS MeHee  3HauyuTeIbHbIM
yMeHbIIIeHHeM OILIHNOKH.

21.Kkax oripezesnTb ITIOBTOPHOCTH OIbITa MaTeMaTUUYeCKU?
Heobxoanmasi moBTOPHOCTh OYAYIIEro OIbITA MPU YCTAHOBJICHHOW IUIONIAIN

ACIIHKH OIIPCACIIICTCA B OCHOBHOM JBYMs BCIMYHHAMH — HeCTpOTOﬁ 3EMCJIBHOI'O

yuactka (V — ko3((dUIMEHT Bapuallid) W 3aJaHHOW TOYHOCTHIO ombiTa (M%).

22. MeTopp! pa3Mell|eHrs IOBTOPEHUU B OMbITE

[TosieBbie OMBITHI OOBIYHO pacro/iararwT Ha TUIOMIAJU 3eMeJIbHOTO y4acTKa Memooom
0p2aHu308aHHbIX NoemopeHuti. CyTb ero 3ak/IOUaeTcs B TOM, UTO JAEJSHKA C TIOJHBIM
HaboOpOM BceX BapMaHTOB CXeMbl OOBEAWHSIOT TEPPUTOPHAIBHO B KOMIIAKTHYIO TDYIIIY,
COCTaBJIsIs OTIpe/ie/ieHHbIM 00pa30M OpPraHMW30BaHHOEe TTOBTOPeHKe, KOTOpoe 3aHUMaeT YacTh
TJIOIIA/IA yYacTKa.

[TpumensitoT Ba criocoba pa3MelrieHUss OPraHU30BaHHBIX TMOBTOPEHUM: CN/IOWHOe,
KOT/]a BCe MOBTOPeHUst 00beIMHeHbl TePPUTOPUAIEHO, U pa3GpocHOoe, KOria TIOBTOPEHHSs 10
OJJHOMY WJ/IM TI0 HEeCKOJIbKY PacrioyioXKeHbl B Pa3HbIX YacTSIX MO/ WIK [jaXe B pa3/IMyHbIX
MOJITX U OTBITHBIA YYaCTOK He WMeeT OJHOW oO0iei TpaHuiibl. Ko BTOpomy crioco0y
pacITo/IoKeHHsT OOBIYHO TIpUOEraroT TIPU OTCYTCTBUM B OJHOM MeCTe [OCTaTOYHOTO
3eMeJIbHOTO y4acTKa, T/ie MO)KHO ObI7I0 ObI pa3MeCTUTh BCe TIOBTOPEHUSI.

OmnbITel MOTYT pa3MeIlaThCs Ha 3eMeJbHOM yuacTKe W 0e3 TeppuUTOpPHabHOTO
00beJUHEHNs] BADUAHTOB B KOMIIAKTHBIE TPYMIbl — TTOBTOPEHHS, a MOJIHOCTBIO C/TyUaitHo.
Takoe pa3MelljeHMe BapHaHTOB Ha3bIBAlOT METOZOM HEOPraHW30BaHHBIX MMOBTOPEHWUH WU
MOJIHOM peHZOMU3aleil. DTOT METOJ, MCIOJIb3YeTCsl TOAbKO B TeX CayyasX KOrja HeT
HEOOXOIMMOCTH CTaBUTh 110/ KOHTPOJIb BO3MO>KHOE 3aKOHOMEePHOe BapbUPOBaHUE yC/IOBUN
JKCTIepUMEHTa, UYTO MOXXeT HampuMep ObITb B HeOOJBIIMX  OIbITaX, KOTOpbIe
3dKJ/IaJbIBAKOTCA Hd XOPOIIO BEIDOBHEHHBIX 3€MeEJ/IbHbBIX YUdCTKdX.
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23. CranzapTHble MeTO bl pa3MellleHUs1 BApUAHTOB B OIIbITE

CraHjapTHBIM MeTOJ, — pa3MellleHHMe KOHTpPO/s (CTaHJapTa) PSAOM C KaXAbIM
OINBITHBIM BdPHUAHTOM. PaBMEH_IEHI/Ie CTdaHAapTa 4Yepe3 OJWH BdPHUAHT HA3bIBAIOT SIMO-
METO40M. HpI/I 3TOM IO CTaHAAPT OTBOAUTCA TMOJIOBHHA OIIBITHBIX NOEJ/IAHOK, T.€. J0BOJIBHO
Oonbimas TUIOIIAAb. [/l ee yMeHbIIEHUSI 10 OJHOW TPETH HCIO/Ib3YIOT AAKTHUIb-METOJ —
pa3MmellieHre KOHTPOJIBHBIX Ae/IAHOK Uepe3 /iBe€ OIbITHLIE.

CTaH,Z[apTHbIe METOAbI Pa3MEIEeHWA 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 MCIOJb30BaThCsi B
COPTOMCTIBITAHUU, TZie OHU BIEpBble U ObIIM DPEKOMEHZOBaHbI. JTOT METOZ, BeCbMa
sbdexkTrBeH TIpU OOJBIION TIECTPOTe TUIOAOPOAMS TOYBBI W JIPYTUX  YCJIOBUU
BbIpAII[MBaHUs, TaK KaK KaK/blii BapUaHT KOHTPOJUPYETCS BbIpallliBaeMbIM DSiIoM
CTaH/IapTOM.
HepocTaTok cTaHZapTHBIX METOZ0B 3aK/IF0UaeTCsl:
B HEOOXOIMMOCTH 3HAUMTE/TbHOM TUIOIIA/IN;
He BCer/ia CyIlecTByeT MpsiMasi 3aBUCUMOCTb MeXJy COCeJHUMU [e/iTHKaMHu
BapuaHTa U CTaHZapTa;
OueHb TPYJHO CPaBHUBATh OMbITHbIe BADUAHTHI PACIIO/I0’KEeHHBIE 1aeKo ApYT

OT JIpyTa.

24. CuctemMaTryeckoe pasMellieHre BapuaHTOB B OINbITe

Cucrematrueckoe pa3mMellleHle BapMaHTOB — 3TO TaKoe pacIlojioyKeHHe OIbITa, KOrja
NOPSAZIOK C/IefjOBaHKsl BapMaHTOB B KaX/OM TIIOBTOPEHHU IOJUUHSETCS OIpe/e/eHHOM
cucreme. MimeeTcst MHOro Crioco60B pa3sMellieHusl 110 3TOMY MeTOZy. Y HacC MCII0/Ib3yeTcs
IBa:

1. [TocnemoBaTenbHbIN B OJJUH SIPYC

2. [ITaxmMaTHbIHM TIPU PaCIONI0KeHUH TIOBTOPEeHUH B HECKOJIBKO SIPYCOB.

Haubornee npocTbIM sIB/IsIETCS OC/Iel0BaTe/IbHOE PACIIO/I0KeHHe BapUaHTOB B OJJUH
spyc. BapuaHTel Ha [JefnsHKax Bcex TIOBTODeHMH  pacriofiaralotcsi B TOM
T10C/le/[0BaTe/IbHOCTH, KOTOpasi 3apaHee yCTaHOBJ/IEHA MCCIefloBaTesIeM.

[Ipy maxmMaTHOM pa3MelljeHHU TIOPSJOK CJie[OBaHUsI BapMAHTOB B TIOBTOPHOCTSIX
pasHbIX SIPYCOB C/IBUTAETCS.

25. PenjoMr3MpoBaHHOE pa3MellleHre BApDUAHTOB B OIIbITe

[TogaBnstoiiee HOMBILIMHCTBO MOJIEBLIX OMBITOB Celuac 3aK/iafibiIBaeTCsi METOZIOM, B
OCHOBY KOTOPOTO T10JI0K€H TIPUHLUIT CJTyYaliHOT0, WA PeHJ0MU3UPOBAHHOT0, pa3Mell|eHus
BapyvaHTOB. [IpuM «IyuyaliHbIX MeTOJax TMOpPSiJOK BapUaHTOB OMNpeJeNseTcsi MyTem
PEeH/IOMU3aIIUY, T.e. pa3MeIlleHuss UX BHYTPU KaXk/[OTO TTOBTOPEHUsI CTYYailiHO T10 »KpeOwuto,
KOT/la KaXKblii BapMaHT MMeeT PaBHYIO BEPOSITHOCTb. PaBHBIM IIaHC TMOMACTh Ha JIFOOYI0
JleNISTHKY, TOTJja KaK TPy CUCTeMaTUUeCKOM TaKasi BO3SMOXXHOCTb UCK/TFOUeHa
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26. MeToz, HeOpraHW30BaHHbBIX TTOBTOPEeHUM (TI0JIHAs PeHI0MU3aLlvs)

MeTos HeopraHHW30BaHHBLIX TTOBTOPeHUM (TI0/Hasi peHAoMM3aLys). [IpocTeiium U3
COBpEMEHHBbIX MeTO/I0B pa3MellleHHsl 0JIeBOr0 OMbITa SIBJSIETCS TOJHAsi pPeHJoMHU3aLius,
KOTJ]a BApUaHTBHI 110 JleJITHKaM OMBITHOTO yuacTKa pacIipeieisiioTCsl COBEPIIEHHO C/1yuaiiHo.
Ec/iu Hanpumep TIaHUPYETCS 3a/I0KUTh OTBIT C 3-Msi BApMAHTaMU B 4-X , TO BbIOpaHHBIN
3eMe/IbHbIM y4acTOK pa30uBalOT Ha 12 gAenssHOK W 1O Tabsuie CaydyaliHbIX UHCes
pa3MeIalT BapHUaHTHI 110 ie/ITHKaM TaK, UTOObI KK/l BADHUAHT 3aHsi/I 110 4 /1e/IsTHKU

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

MeTos, HeOpraHHW30BaHHBIX TIOBTOPeHUNM 3¢deKTHBeH MpU HeOOJBIIOM uuC/ie
M3yuyaeMbIX BapMaHTOB (2-4), KOrjJa ecTb OCHOBAaHWsI He CTaBUTb TOJ, KOHTPOJIb
TeppUTOpUAIbHOE 3aKOHOMepPHOe BapbUpOBaHUe IJI0J0POJUsi TOUBkL. Takue yCI0BHUs 4acTo
BCTpeYalroTcsi mpu paboTe C MHOTOJIETHUMM TUIOJIOBBIMHA  KY/IbTYPaMH, KOTOpDbIe
XapaKTepu3ylTCsd CUIbHOW HWHAWBUAYaJbHOM W3MEHUMBOCTbIO, a OMbITHBIM y4acTOK
JI0CTaTOYHO OJJHOPOZIeH MO0 TJI0J0POJHIO U HEeBeJIVK I10 TUIOLIa/IH.

27. MeTop, peHIOMU3MPOBAaHHbBIX TOBTOPEHUM

MeTo/; peH/JOMU3HMPOBAaHHBIX MOBTOPEHUH. JTO Haubosiee paCIpPOCTPAHEHHBIH B
MHPOBOM TPAaKTHKE OMBITHOTO JieJla METO/] pa3Mell|eHHsI BADUAHTOB T10 JIe/ITHKAM I10JIEBOTO
OrbITa. B Ka)kIoM TIOBTOPEHWH BAapHAHTBLI PACIIPEeNISTIOTCS 10 JiefIsTHKaM B Cy4alHOM
nopsizike. Ba>kHo, uTOOBI BHYTPH Ka)k/IOTO TIOBTOPEHUS TI0UBa ObLIa 10 BO3MOXXHOCTH bOefee
OZITHOPO/JIHOM, a popMa TOBTOpPeHUI TIPUO/IMKanach K KBaZpaTy. B aToM ciydae mipu r06oM
TIPOCTPAHCTBEHHOM PACITOJIOXKEeHUH [IeJITHOK OHU OYAYT jydille CDABHUMBI MEXKIY COOOIA.

Yarrie BCero TMOBTOPEHHsSI PACIo/araloTCs Ha I0ojie KOMIIAKTHO B OJUH, JBa WIH
OorbIlIe SIPYCOB.

CxeMa pa3mellleHUs] BADUAHTOB B PeH/JOMU3UPOBAHHBIX TTOBTOPEHUSIX

Uucio u3yyaeMbIX BapUaHTOB B MeTO/le CJydyallHbIX TOBTOPEHWM 3aBUCUT OT
BbIDAaBHEHHOCTU 3€MeJIbHOTO yYyaCTKa M pa3Mmepa OMbITHBIX [eIsSHOK. BO/bIIMHCTBO
WCciefioBaTesiell yKa3blBaeT, uTo He ciefyeT uMeTh Oosiee 15-20 BapuaHToB. Korza umcio
BapuaHTOB TipeBbilaeT 8-10, 1jesiecoobpa3HO B KaXk/[OM TOBTOPeHHWU MMeTh 2 unu Gosee
JeNSTHOK  CTaHAapTa (KOHTPOJIsA), UTO T[I03BOJISIET 3HAUUTENbHO TIOBBICUTH TOYHOCTh
CpaBHeHUS OINbITHBIX BAPUAHTOB CO CTaHAAPTOM.

28. JlaTuHCKUM KBaapar

3eMeNbHBIM yUaCTOK KBa/IpaTHOM (opmbl pa30MBalOT B TOPU30HTAILHOM W
BePTHKAJIbHOM HarpaBJ/IeHUsIX Ha CTOJILKO PSIZIOB M CTOOL[OB, CKOJIbKO BapUAHTOB B OIIBITE.
JIrob6oit psii v 060 CcTosOel] BKIFOYAIOT TIOTHBIA HaOOp M3yd4aeMbIX BapHAHTOB, KOTOPhIE
pa3MelialTcs Ha AesiHKax.

PacrnionoykeHue ombITa JIATUHCKUM KBaZIpaToOM TpeOyeT, UToObl UMC/I0 TIOBTOPEHUM
o6si3aTeNlbHO OBUIO PaBHO UMC/y BapuaHTOB. [lo3Tomy oOirjee umc/iOo [je/ISTHOK B OTIbITE
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Bcerjia OyJeT paBHO KBaZipaTy UMCJ/ia BApUaHTOB cxeMbl. [Ipy ueThipex BapMaHTOB B OIIbITE
Oyzet 4x4=16 nensaHOK, NpU ISTH — 5X5=25 AensiHOK. [Ipu mectu — 6X6=36 Ae/ISTHOK U T.JI.

Ha mtoirjagu ux pasmeljalOT psiflaMd U cTonbiamu. B KakgoMm psify U CTOsOIe
J0/DKeH ObITh TI0/THBIM HAaboOp BCeX BapUAHTOB, U, C/Ief0OBaTe/IbHO, HU OJIVH W3 BapUaHTOB
He TIOBTOPSIeTCSI Ba’KJbl HU B CTPOKe, HU B CTosbLe. KpoMe 3THX ABYX OrpaHUYeHHH,
BapyaHT pacIio/iaraloTCsi BHYTPU CTOJOL[OB W PSIOB C/IyuaiiHO, O Tabmuije C/IydaiiHbIX
YuceJ.

5 1 4 2 3

Cxema Pa3MCIICHUA OIIbITAa TATHHCKHUM KBaJApaTOM 5x5

29. MeTtop, pacierieHHbIX [e/ITHOK

MeTop, paciieryieHHbIX Ae/ITHOK. VICIo/ib3yeTcsi MpeuMYyIeCTBeHHO /s 3aK/IaKH
MHOT0()aKTOPHBIX ONBITOB, KOT/IA B OTHOILIEHWW OJJHOI'O KaKOro-iubo dakropa Tpebyercs
MOJTyYUTh TOUHYIO MH(MOPMAI[UIO, a B OTHOIIEHUH APYTUX (HDaKTOPOB HET HEOOXOAUMOCTU
0OMBATLCSA OOJBIIIOM TOUYHOCTH.

PaciijeryieHHbIe [Ie/ITHKA WCTIOB3YIOTCS TaKXKe B CTydasiX, KOr/la B CTal[MOHAPHOM
OTbITe HeOoOXOJUMO BBECTH [IOTIOJIHUTE/IbHYIO TPYINy BapUaHTOB, COXPAaHWB BCE
repBOHavasibHble BapyUaHThL. Hepeako TIOCTaHOBKA OMbITA METO/OM  pacIilerieHHbIX
JeJITHOK /IUKTYeTCS TeXHUUECKUMH YC/IOBUSIMU TIPOBe/leHUs] dKcriepuMeHTa. Hampuwmep,
MPYU MCIMBITAHUM /103 YA00OpeHuH, TepOUIIM0B U COPTOMCIILITAHUY HAa MaslbIX [e/IsTHKaX
MOKHO OOBEJVHUTDL Ile/ible TPYIIbl TAaKUX JeASHOK M Ha YKPYITHEHHBIX TUIOIaZiKaX
UCTIbITAaTh pa3/IMUHbIe Mpe/IIeCTBeHHUKH WU BU/bl 00pabOTKH MOUBBI, KOTOphIE TPEOYIOT
OoJiee KPYITHBIX /Ie/ISTHOK.

CxeMa pacIIeryIeHHbIX [JeISSHOK — 3TO SKCIEePUMEHT, B KOTOPOM Je/ISIHKK OJIHOTO
OTbITa WCIOJ/IL3YIOTCS KakK OJIOKW Ayt apyroro. [le/isHKA MepBOro mopsiika (KpyrHbie
JeJITHKU) JeJIITCS, PaCIIeNyIsSioTCA B BepTUKA/TLHOM WM TOPHU30HTAIbHOM HaIlpaB/ieHUH Ha
JeJITHKA BTOPOTO TIOpsiZIKa, a Je/SHKA BTOPOrO TIOpsiika Ha Oosee MesKWe Je/sTHKU
TPeThEero MopsiiKa.

30. [Ty1aHupoBaHue HAOFOZEHWH U yUeTOB

[TosieBbie  OMBITBI  COMPOBOXK/AKOTCSI  OJHOKPATHBIMU U TI€PUOAUUECKUMU
KO/TMUeCTBEHHLIMU U KaueCTBeHHBIMH Ha0JIi0IeHUSIMU.

Bce comyTcTBytoIMe Hab/r0/JeHUsI MOYKHO pa3/ie/TuTh Ha [[Be TPYIITIbI:

1) HabGmroeHUsS ¥ UCC/IeZIOBAHMSI pAaCTeHUH;

2) HaO/TFO/IeHST ¥ KICCTIe/IOBaHUS YC/IOBHI BHEIITHEH Cpe/ibl.

OHU [IO/KHBI TIJITaHUPOBAThCS MPU COCTAB/IeHUU TPOTrpaMMbl OIbITa, BbITEKATb U3
3a/la4 U TeMbI, CJTY>KUTb JOCTHKEHUIO0 KOHKPeTHOM 1ie/in
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BOJIBIIMHCTBO COMYTCTBYIOIIMX HAO/IOIEHU W yUeTOB IIPOBOJSAT B TeUeHHUe
BereTal[MOHHOTO TIepHoJia He OJHOKPAaTHO, TPUYpOYMBas WX K ONpeZie/ieHHbIM (ha3zaM
Pa3BUTHSI paCTeHUH.

[i1  COMyTCTBYIOIIMX WCC/IeAOBAaHWM, AaHAIW30B W HAOJIOZEHWH udallje BCero
TIPUMEHSIFOT BLIOOPOUHBIM MeTO/ yueTa — MeTOZ Ipo0.

31. Yto Takoe BbiOOpKa (11poba)?

Beibopka (rpoba) — 3TO HeOOoJbIIoe YWCIO0 eAWHUYHBIX OOBEKTOB, B3SITHIX W3
oOmMpHOTO CcoOpaHMst 3TUX OOBEKTOB, HA3bIBAEMOrO COBOKYMHOCTBIO.  3ajiaua
BbIOOPOUHOTO MeTO/ia UCC/Ie/JOBaHUs 3aK/TF0UaeTCsl B U3y4eHUU 00BEKTOB, COCTABJISIOIINX
BBIOOPKY (TIpo0y), As1 TosiyueHus HeoOXoaumol HHGOpPMAI[MM O BCEH COBOKYITHOCTH
00BeKTOB, M3 KOTOPBIX B3siTa AaHHAasi BEIOOPKA.

32. Kak ronyuuTh B OMbITe Haj/le>kKHbIe (JOCTOBEPHbIE) JaHHbIe
YroObl TIO/IyUUTb HaJle)KHbIE JaHHBIE MPU pa3paboTKe IPOrpamMmbl ITOJIEBBIX U
nabopaTopHbIX HAO/IIOeHNUH, SKCIIePUMEHTATOP JO/KeH PellUThb CJie/yIOIie BOIPOCHL:

. Kakue HaOJTIO/IeHNs, aHa/IU3bl M YUeThbl BK/IIOUATh B TIPOrPaMMYy;
. B KakKue CPOKHU TIPOBOIUThL HAOMIOIEHUST U YUEThI;

o OTIpe/ie/IUTh ONTUMAJIbHBIN 00BeM BBIOOPOK (TIp00)

o 00ecreunTs MpeCTaBUTEILHOCTh OTOMPAaeMbIX BBIOOPOK (TIp00).

Haubomnee pacripocTpaHeHHOW OIIMOKOW sIBAsieTCsl BK/IFOUeHHE B TPOTPaMMY
MCC/lefloBaHui ciiydaiiHoro Habopa HabmoieHr 1 yueToB 6e3 3apaHee HaMeUeHHBIX Ljesiei
Y TeXHUUECKUX BO3MO)KHOCTeH. L]eneHaripaBieHHOCTb BakKHellliee TpeboBaHUe K JIF0O0MY
HaO/TI0/IeHNI0, COMYTCTBYIOIIEMY TIO/IeBOMY OIBITY. OMBIT [JO/DKEH COTIPOBOXKIATHCS He
CTaHJapTHBIM HabOpOM Hab/OieHUH, a TeMU HaOmojeHusIMH, 6e3 KOTOPBIX HeJlb3sl IOHSITh
M3yuaemMoe SiBJleHWe W OOBSCHUTH TIOJIyUeHHe TeX WM WHBIX TPUOABOK ypoXKas WA
XapakTep U3MeHeHUs ero KauecTBa.

33. OcHoBHbIe HabO/IIOJeHUST U yUeThl TIPOBOUMbIE B OOJIBIIIMHCTBE MOJIEBBIX
OTIbITOB
HeKOTOpre HaﬁJ'II-O,ELEHI/IH " nUcciegoBaHud MMpOBOJAT B OOJIBIIIMHCTBE OITLITOB
YueT MeTeoposioruueckux (akTopos,
deHo/IOrMUecKre HabI0JeHus],
buomeTpuueckue uccienoBaHus,
HabmoeHus 3a M100poJHeM TIOUBHI,
HabnrojeHus 3a B/1aXKHOCTBIO TTOUBHI,
OrnpeziesieHUe T'yCTOThI CTOSIHUSI paCTeHUM,
YueT ypoykasi ¥ ero KauecTsa.

Nouhkwhe=

34. ®eHoornueckre HabOFOZIEHNS B OTTbITE

deHonornueckrie  Hab/MOfeHUsT HeOOXOAMMBI BO  BCeX  arpOHOMHYECKHX
vccnenoBanusix. Llenb MX 3akmoyaeTcss B yCTAaHOB/IEHWM Pa3/MUMid B POCTe W Pa3BUTHU
pacTeHW B TepHO/, BereTaliyd IO OT/e/JbHbIM BapvaHTaM, BPEMEHU HACTyIieHus Qa3
pa3BuTusi pacreHuid. @deHosornueckrie HaO/OZEHUS TIOMOTAIOT OOBSCHUTH TPUYMHEI
TM0JIO)KUTETbHOTO U OTPULIATE/IbHOTO /IeCTBUS (PaKTOPOB Ha YPOXKAWHOCTh KY/bTYP.

3a Hauaso ¢a3bl MPUHUMAIOT MEPBbIM /leHb, B KOTOPbIM OHa 3apervcTpUpoBaHa He
MeHee yeM y 10% pacTeHuii, a 3a MacCOBOe HacCTyIlJleHWe — [leHb, B KOTOphIA ¢a3a
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oTMeueHa He MeHee uyeM y 75% pacrenuit. Habmrozenuss 3a HactyruieHneMm a3
3aIMChIBAIOT B TI0JIEBOM >KypHas, a 00001[eHHbIe JaHHbIe B JJa/lbHEHIIIEM UCITOMb3YIOT TIPU
HaIMCaHUU OTUYETOB.

Y SpOBBIX 3€PHOBBIX KY/JbTYp OTMeUarOT ciieAyrolfue ¢a3bl: BCXOAbI, KYIIEHUE,
BBIXO/l B TPYOKy, KosiollieHHe (BbIMeThIBaHUE), LBeTeHHe, MOJIOYHAasi, BOCKOBAsi U TOJIHAs
CIIeJIOCTb.

Y 03UMBbI 3epHOBBIX KY/IbTYD: BCXO/IbI, TIOSIBJIEHUE TPeThero JIUCTa, KyllleHue, KOHel]
OCeHHeM U Hayajo BeCeHHEeW BereTalliM, BbIXOA B TPYOKy, KOJOIIeHUe, IBETEeHHE,
MOJIOYHasi, BOCKOBAsI U T0JIHAs! CT1eJI0CTb.

35. UTo Takoe BBLIK/IFOUKA?

[Tox BBIK/IFOUKOW TIOHMMAKT YaCTb yYUeTHOW [Ie/ITHKW , UCK/IIOUEHHYI0 M3 yueTa
BC/IE/ICTBUE CyYalHBIX TMOBPEXAEHUM WIA OLIMOOK, OIYIIEHHBIX BO BpeMsi pPabOThI.
HEJ'H:IG Ae/IAHKKY BBIK/IIOUAIOT U BLI6paKOBLIBaI-OT JIMIIIb B UCKJ/TFOUHUTEeJ/IbHBIX cnyqaﬂx, Korgd
eCThb BaPEFI/ICTpI/IPOBaHHbIe AdaHHbIE, CBI/I,E[ETEJ'H:CTBYI-OH_[I/IE (0] HOBPE)K,E[EHI/II/I paCTEHHﬁ, 06
olIMOKe B paboTe WM Ipyrye TIPUUMHBI, KOTOPbIe MOTYT U3MEHHUTh YPOKaii He3aBUCHUMO OT
H“3y4aeMoro rnpuema.

IToTlyCcKaroTCsl  Ce[yIoIie OCHOBAHWS I BBIK/IIOUEK WM OpaKOBKM  I[€/IbIX
JleJISTHOK

1. moBpexzaeHus, BbI3BaHHble CTUXWWHBIMU SIBJEHUSIMA TIPUPOJbI, HEePaBHOMEPHO
HOBPEAI/IBI_LII/IE OHLITHy}O KYJ'II:Typy, HpI/I YC]IOBI/II/I, qTo HepaBHOMepHOCTI:
HOBPE)KAEHI/IH He [ABJ/IAeTCA CJieJCTBUEM I/IBYT—IaEMI:IX B OIIbITE HquI/IH;

2. (IyyaliHble MIOBPEeXX/eHUS B pe3yJ/bTaTe NOTPaBbl CKOTOM, MPULIEH, TPbI3YHAMU;

3. owMOKM TpH 3aK/IajKe Y IPOBe/IeHUH OITbITa.

YMeHblIIeHWe YUYeTHOW [Je/IsTHKM W3-3a BBIKJIOUEK JI0MyCKaeTcs He Oojee ueM Ha
50%. IIpu ymeHbllleHUHd ee OoJjbllle yKa3aHHOTO pa3Mepa [e/iTHKY BBbIOPAKOBBIBAIOT
ITOJIHOCTBIO. qT06I>I OIIBIT C O,ZLHO-,Z[BYMH BBITNIaBIIMMH  Ae/IIHKaMK1 HpI/IBECTI/I K
CpaBHI/IBaEMOMy BI/I,qy, pGBYJ'H:TaTbI UX [OOJ/IXHBI 6I:>ITI:> BOCCTAHOBJIEHbBI CTATHUCTHUUECKHUM
METO/IOM.

36. MeTozp! yueTta ypoxkas

YueT ypo)KalHOCTH KYJIbTYDP MOXXeT ObITh MPOBe/ieHa IBYMSI METOZAMU: TIPSIMBIM U
KOCBEHHBIM.

[Tpsimoit meTof, yueta. [IpeaycmaTtpuBaeT yOOpKY M B3BelllMBaHUE yposkasi CO Bcel
yueTHOW tuiomazan gAensHku. OH Hambosee TOuyeH, TPOCT B paboTe W Tepecuere
YPO>XKalHOCTH C YUYeTHOU IJIOLIaIN Je/IsTHKU Ha TeKTapHYH0 MI0La/b.

KocBenHblii MeToz, yueTa. Vcronb3yroT He BCO Maccy yposkas, a JIMIIb 4acTb ee,
Tpe/iCTaB/SIIOIYI0 Cpe/iHyl0 MpoOy U3 yposkas Bceill Macchl. Vcronb3yeTcs mpu ydeTe
ypoO’Kasi 3epHOBBIX TMPAAWIbHBIX KY/JIbTYp U TpaB. B IpUMeHeHWM K 3TUM KyJIbTypaM
KOCBEHHBIM MeTOJ HOCUT Ha3BaHMe ydJeTa 1o MPOOHOMY CHOITY.

37. YT1o Takoe BapbHMpOBaHue?

Bcsikoe maccoBoe (MHOXKeCTBEHHOE SIBJIEHHE), HAIPUMeED TPyIiNa pacTeHuk Ha Tojie,
Mpe/iCTaB/sieT COOOM COBOKYITHOCTb 0CO0eid, ciyuaeB, (DakTOpoB, TpeJMEeTOB, T.e.
HEKOTOPBIX YCJIOBHBIX €[JUHUL], KaXK/asi U3 KOTOPbIX B OTJEeJIbHOCTH CTPOrO MHAMBH/Yya/bHa
Y OTJINYAETCs OT [IPYTUX PsZlOM MPU3HAKOB — BBICOTOM, MacCOW, KOJTMYeCTBOM TMPOJAYKLIMU
u T.1. Kaxapii 13 TPU3HAKOB MOXKET WMETh Yy Pa3/MYHbIX 0CO0ell pa3HyI0 CTeleHb
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BbID&)KEHHOCTH, [103TOMY T'OBODSIT, UTO MpU3HaK BapbHUpyeT. CBOWCTBO YC/IOBHBIX €/IMHUL]
OT/IMYaThCS JAPYyr OT Jpyra Jaxe B OJHOPOAHBIX COBOKYIHOCTSIX Ha3bIBaeTCs
M3MEeHUMBOCTbIO, U/ BAPbUPOBaHUEM.

BappupyroliMy Mpr3HaKaMu Y pacTeHWil SIBJSIOTCS, HamlpuMep, WX BbICOTA,
KOJIMUeCTBO M Macca 3epeH B KOJOCe, COZep)KaHue TMpoTerMHa W JAp. BapbupoBaHue
BO3HUKaeT BCJ/Ie[CTBUE TOTO, UTO PACTEHUs] OJHOIO M TOTO K€ COpTa BCerja OT/IMYarTCs
CBOel Hac/Ie[ICTBEHHOCTbIO, KpoMme TOro, (OpMHUpOBaHME MX UacTO IIpOTeKaeT B
OTHOCUTEJIbHO Pa3/IMUHbIX YC/IOBUSIX BHEIIHEW Cpe/ibl.

38. 'eHepanbHasi COBOKYITHOCTb U BBIOOPKA

He Bcerjia BO3MOXXHO MCC/Ie/[OBATh M0 TOMY WK APYroMY MPU3HAKY BCe 0COOH, BCIO
COBOKYITHOCTb. B 3THX ciydasix mpuberaroT K W3y4eHHIO ee YaCTH, TI0 KOTOPOM JenaroT
obmiee 3akmoueHre. Takol MeTO/] Ha3bIBAaeTCsl BHIOOPOYHBIM M CUMTAETCs OCHOBHBIM IPHU
CTaTUCTUYECKOM M3yUYeHUU COBOKYITHOCTH.

Takum o00pa3om, BCIO Tpymmy OOBEKTOB, TMOAJEKAI[yI0 H3YyUeHHWI0, Ha3bIBalOT
COBOKYITHOCTBIO WJ/TM TeHepa/IbHOW COBOKYITHOCTBIO, a TY YaCTb 00BEKTOB, KOTOpasi 1orasa
Ha TIPOBEPKY, HMCC/efoBaHHe — BbIOOPOUHOM COBOKYITHOCTBIO WM TIPOCTO BBIOOPKOM.
Yucio 3/eMeHTOB B TeHepaJibHOW COBOKYITHOCTH W BbIOODKe Ha3bIBalOT UX 00BEMOM.
Bri6opkwu, coctostiue u3 20-30 equHUI] HaOMIOJE€HUM, Ha3bIBAIOT MajbIMH, a BbIOOPKU
6osbliiero ooGbeMa O0MBIINMH.

4 IIOPS/TIOK ITPOBEJIEHMS IIOBTOPHOU
IMPOMEXYTOUYHOM ATTECTAIIUA

dopMa NMPOMe)KyTOUHOM aTTeCTaliu MO JUCLUIIIMHE SK3aMeH

[ToBTOpHasg TIPOMe)XyTOUHAash aTTecTalusl MO0 JAUCLUIUIMHE TMPOBOAUTCA C
WCII0/Ib30BaHMEM 3a/laHUid 11 OLeHKW C(OPMHUPOBAHHOCTH KOMIIETeHLIMA Ha
06a30BOM ypOBHEe IO BCEM MOAYJSM, BXOASIIUM B CTPYKTYpPy [AWUCLUIUIMHBI 3a
CcemMecTp, [10 UTOoram KOTOpOro CTYZeHT UMeeT aKaZeMUUeCKy0o 3a/J0/DKeHHOCTb.

Bomnpocel k 3x3ameny

Teopernueckue BOPOCHI
Kpartkas uctopust onbITHOTO siena
CtpyKTypa U 3a/1a4ui HAYYHBIX UCCIICTOBAHHI
OCHOBHBIE NOHATHUS U TEPMHUHBI B arPOHOMUYECKUX UCCIIETOBAHUSIX
[ToHsiTHE HAYYHOTO UCCIIETOBAHUS U €T0 ITAIbI
YPOBHM U BU/Ibl HAYYHBIX UCCIICTOBAHUI
CucreMHBII TOAX0/ B HayKe (OMOTre0leH03, IKOCUCTEMA).
OO6mieHayyHbIE METOIbI, UCTIOIB3YEMbIE B arPOHOMHYECKUX HCCIICIOBAHUSX.
Krnaccudukaiys OCHOBHBIX arpOHOMUYECKUX METOJIOB UCCIICIOBAHMUS.
JlaGopaTopHBIi U BEreTallMOHHBIA METOBI UCCIEAOBAHUS, X CYIIIHOCTh U OCOOCHHOCTH
MIPOBEICHUS.

. JIuzumMeTpruyecKuil U BEreTalmOHHO-TIOJIEBOM METOIbI UCCIEAOBAHUS, X CYIIHOCTh U
0COOEHHOCTH MTPOBEACHUS.

. TlomeBo# 1 PKCTIETUITMOHHBIN METO bl MCCIIEIOBAHUS, UX CYITHOCTh 1 OCOOCHHOCTH
MIPOBEJICHMUS.

. OcHOBHBIE TpeOOBaHUS, TPEABSIBISIEMBIC K TIOJIEBOMY OIBITY: TAMTUYHOCTD U MPUHITUTI
€IUHCTBEHHOIO PA3JINYMS; YUET YPOXKas U JOCTOBEPHOCTH OIBITA MO CYLIECTBY.
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Knaccugukanus arpoOHOMUYECKHUX OIBITOB: arpOTEXHUYECKHE U TI0 COPTOUCTIBITAHUIO.
Knaccugukanus noneBbIx ONbITOB MO AIUTEIBHOCTH IPOBEIECHUS, YHCIY U3Y4aeMbIX (PaKTOpOB
U 10 TeorpauyeckoMy 0XBaTy OOBEKTOB HCCIIEIOBAHNS.

XapakTepUCTHKA OIBITOB, IPOBOJUMBIX B HAYYHO-HCCIEI0BATENBCKUX YUPEXKICHHUIX U HA
IIPOU3BOJICTBE.

Oco6eHHOCTH YCIIOBUI POBEJEHUS [IOJIEBOIO OIBITA: METEOPOJIOTUYECKUE YCIOBUS U
IIOYBEHHOE IJIOI0OPOME.

PexoHrnocuupoBouHbIi (pa3BeabIBaTEIbHbIN) T0CEB. 3AKOHOMEPHOCTH TEPPUTOPUATIBHON
M3MEHUYMBOCTH IJIOJJOPOINS [TOYUBBI OINBITHBIX Y4aCTKOB.

Bb100p 1 oAroToBKa 3¢MeIbHOI0 y4acTKa O/ OIBIT (penbed, OAHOPOAHOCTh ITOYBEHHOTO
IIOKPOBA, UCTOPHS OIIBITHOTO y4acTKa).

OCo6EHHOCTH CHCTEMAaTUYECKOTIO pa3MeElleHUs] BApUAHTOB B OIIBITE.

OcoOeHHOCTH pa3MEIIeHUsI BApUAHTOB B OIBITE METOI0OM PEHIOMU3AIINH.

Oco6eHHOCTH CTaHAAPTHOIO pa3MEIlEeHUs] BADUAHTOB B OIIBITE.

Br16op TeMbl, onpeneneHne meim, 3aa4 1 00bEKTOB UCCIICAOBAHMSL.

W3yuenue n aHaIM3 COBPEMEHHOT'O COCTOSIHUS U3y4aeMOoro BOIIpoca U OCTaHOBKa paboueit
TUIOTE3bI.

ObocHoBaHME aKTyaIbHOCTH, HOBU3HBI U IPAKTUYECKON 3HAUMMOCTH BOIIPOCA.

Pazpaborka cxeM OAHO(DAKTOPHBIX W MHOTO(MAKTOPHBIX OSKCIEPUMEHTOB. TpeboBaHwMs,
IPEIbsIBIIAEMbBIE K CXEME OIbITA.

Teopernueckrne 0OCHOBBI IJIAHUPOBAHUS.

Br10op napameTpos.

Br160op dakTopos.

Br10op Mozenu onbiTa.

CocraBieHnne cxeMbl 0JHO()AKTOPHOTO OTIBITA.

CocraBieHue cxeMbl MHOIO(aKTOPHOI'O OIBITA.

Matpuiia I1aHuPOBaHUS ITOJIHOTO (PaKTOPUATIBLHOIO HKCIIEPUMEHTA.

Marpuia riaHupoBaHMs HEIOJIHOI0 (aKTOPUATIBHOTO SKCIIEPHUMEHTA.

Hcnonp30BaHWe MaTeMaTUYECKUX METOJOB IpH IJIAHUPOBAHUM ONTHUMAJIBHON CTPYKTYpbI
9KCIIEPUMEHTA.

Oranbl 3aKjiaZKd  JJabOpaTOpPHOrO, BEreTallMOHHOTO, JM3WMETPUUYECKOIo, BEreTaluOHHO-
II0JIEBOTO U MOJIEBOTO OIBITOB.

TpeboBaHust K OCHOBHBIM pabOTaM Ha OIBITHOM YYacTKe.

[TonroToBka ombITa K YOOpKE M y4eTy yposkas. MeTolpl y4yeTa ypoxkas: CIUIOIIHOM, IO
MPOOHBIM CHOMAM, IO MPOOHBIM IIJIOLIAIKaM.

JIOKyMeHTaIMsI [0 OTBITY: NEepBUYHAst U OCHOBHasA. TpeGoBaHus, MpeIbsIBIsIEMble K HAyUHOMY
OTYETY.

OcHOBHbIE TpeOOBaHMS K HAOMIOJEHHUAM M ydeTaM B ONbITe M OOIMIME NPUHIUIIBI
IJTAaHUPOBAHUS.

deHonornyeckre HaOMIOIEHHUS U YUET I'YCTOThI CTOSIHUS TIOCEBOB.

VY4eT BBICOTHI 1 OOTUCTBEHHOCTH PACTCHHIM.

VHTEeHCUBHOCTh HapacTaHUs! PaCTUTEIbHOM MacChl M YUCTOM MPOJYKTUBHOCTH (POTOCHHTE3A.
BusyanbHas olieHKa MOCEBOB, MOPO30- U 3UMOCTOMKOCTb O3MMBIX KYJIbTYp, KYCTapHHKOB M
AroHUKOB. OnpeieneHne yCTOMYNBOCTH IOCEBOB K MTOJIETAHMIO.

VY4er 3aCOPEeHHOCTH MOCEBOB: TI1a30MEPHBIN, KOTHYECTBEHHBIN, KOJINYECTBEHHO-BECOBOM.
dUTONATONOTHYECKUE U SHTOMOJIOTMUECKUE HAOMIOACHUS U YU€Thl Ha 36pHOBBIX KYJIbTYypax.
OUTONATONOTUYECKUE U SHTOMOJIOTHUECKHUE HAOIIOIEHUS U YUEThl Ha KOPMOBBIX KYJIbTypax.
Metoarka U3y4yeHHsT KOPHEBOW CHCTEMBI (METOJ] MOHOJIIUTOB, paMOYHBIE BBHIEMKH U OypOBOi
METO[).

N3yuenne pu3nyecKkux CBOWCTB MOYBHI.

3HaueHue MaTeMaTH4YeCKOW CTaTUCTUKM Ui IUIAHUPOBAHUS UCCIENOBaHUN U 00pabOTKU
JIAHHBIX OIBITA
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ITonATHE 006 N3MEHYUBOCTH, BUABI U3MEHYMBOCTH
CraTHCcTHYECKHE XapaKTEPUCTHKH KOJMYECTBEHHOM W3MEHYMBOCTH (Oosiblie M Majble

CraTucTruyeckue XapakTepUCTUKU KaueCTBEHHON U3MEHYUBOCTH

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

ToueuHast u MHTEpBajbHAs OLIEHKA TaPAMETPOB PACIPEAECIICHUS

OrneHka CyliecCTBEeHHOCTH Pa3HOCTH BRIOOPOUHBIX CPEHUX MO t-KpUTEpHIO
IIpoBepka runoTe3bl 0 NPUHAUIEKHOCTH COMHUTEIBHON BapUAHThI K COBOKYITHOCTH

OXnJacMbIMHU

58. BoccraHoBiieHHE BBITABIINX AaT

59. OneHka COOTBETCTBUS MEXKIy HAOJMIOZaeMbIMH |
pacrpeieNIeHAsIMH 110 KpHTEpHIo X2

60. Hemapamerpuueckue METOIbI IPOBEPKU HYJIEBOM THIIOTE3bI

61. CymHOCTh TUCIIEPCHOHHOTO aHAJIU3a

62.
63. JlucriepcoHHBIN  aHAU3
PEHIOMU3HPOBAHHBIX TIOBTOPCHUN
64.
METOAaMHU

JlucriepCHOHHBIH aHamn3
PEHIOMU3HPOBAHHBIX TIOBTOPSHUN
JIMCTIEpCUOHHBIA  aHAIH3
pacIIeTICHHBIX JeNITHOK
[TpuHIUTIBI 0OPaOOTKH COMHHUTENBHBIX JIaT
[IpssMonuHENHasE KOPPEISALMS U PErpecCrst
KpuBonuHeliHast KOPPESIIUs U pEerpeccus
MHoXecTBEeHHast KOPPEJSALUs U PErpeccust
KoBapuanmoHHbIi aHATN3

65.

66.

67.
68.
69.
70.
71.

MHOTO(aKTOPHOTO

JaHHBIX MHOl"O(i)&KTOpHOF (¢}

JlucriepcuoHHBIN aHaN3 0THO(PAKTOPHOTO BEr€TAIMOHHOTO OITBITa
0IHO(AKTOPHOTO TMOJIEBOTO  OIBITA,

HI/ICHepCI/IOHHHﬁ aHaJIu3 O,I[HO(l)aKTOpHOFO IIOJICBOI'O OIIbITA4, 3aJIOKCHHOI'O CTaHAAPTHBIMU

OIIbITA, 3aJI0KCHHOI'O

OIIbITa, 3aJIOXXCHHOI'O

Ta6ymna 4 — Kpurepun oueHKH ¢)OPMHPOBAHHOCTH KOMIIETeHIMI

Ko/ 1 HauMeHOBaHMe WHWKAaTOpa
JOCTV)KeHUsT KOMITeTeHL[U1
(4acTy KOMMeTeHL1K)

KpuTtepuu olieHrBaHust chOPMHUPOBAHHOCTH
KOMIMEeTeHLUM (YaCTHh KOMITeTeHLIUN)

Ha 6a30BOM ypOBHe

COOTBETCTBYET OL|€HKE «Yy/OBJIETBOPUTETbHO»
50-64% oT MakcuMabHOro basnia

OIIK-5

N/-1. ITox pyKOBOACTBOM CrieLianucTa
Bosiee BbICOKOM KBanMUKaLMu
yuyacTBYeT B TIpOBeleHUH
9KCTIepUMEHTA/TbHBIX UCC/IeIOBaHU B
001acTh arpoOHOMHUM

CTyAEHT AEMOHCTPDUDPYET 3HAHMSA OCHOBHOI'O

MaTepuasa TI0 MeTOJWKAM  TPOBeJeHUs
9KCIIePUMEHTaTbHBIX HCCieIoBaHus
(cocraBnsieT rporpamMmmy
WC/ie/JOBaHM,3aK/Iaika OIbITa, TPOBe/eHHe

yueToB ¥ HaO/IO/IeHui), HO UCIBITHIBAET
3aTpy/IHEHUs B BbIOOpE ONTHUMAa/LHOTO METOZa

MPOBEe/IEHUSI  WUCC/A/IEOBAaHUNA € YUYeTOM
30Ha/ILHBIX 0COOEeHHOCTel
OIIK-5 CrypeHt JleMOHCTpUpYyeT 3HAHUS
I/I'[[_z I/Icnonb:-;ye'r K/IaCCUYeCKHe U K/IaCCMUYeCKUX W  CeBPEMEHHBIX METO/IOB

COBpeMeHHbIe MeTO/ibl UCC/Ie/IOBaHUs B
arpOHOMUU

WCC/IelOBaHUSI B arPOHOMMM, HO MCIIBITHIBAET
3aTpy/iHeHUs B BbIOOpe ONTHUMalbHOrO MeTo/ia
MpOBe/IeHUs]  MCC/AIe0OBaHUM € Y4eTOM
30Ha/bHBIX 0COOeHHOCTel

(TEOpETUYECKUMH )

3aJI0KCHHOI0O MCTOAOM

MCTOAOM

MCTOAOM
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