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INacnopT (hoH/a OLIeHOUHBIX CPe/iCTB

Tab6mma 1
Mopyib AVCLUTITAHBI dopmMmupyembie OueHOYHbBIe KonuuecTtBo
KOMITeTeHLIMM WU UX Marepuabl U
4yacTu CpeACTBa
Meronuka MPOBEACHUA | OITK-5 CriocobeH K 3aiura 27
HCCenoBaHn yUacTHIO B rIpoBeseHmy | PAKTUYECKUX paboT
SKCIIePUMEHTA/TbHbBIX Pedepar 17
UCCTIe/IOBaHUH B KoHnrposibHasi pabora | 48
npodeccHoHa/bHOM KoMIibloTepHOe 112
JeATeTbHOCTU TeCTMPOBAHMe
OCHOBBI OIIK-5 CriocobeH k 3aruTa 45
CTAaTUCTUYECKOU Y4acCTHIO B IIpOBej€eHHUA IIPAaKTUYeCKUX paGOT
00pabOoTKM pe3y/bTaToOB | 3KCIIePUMeHTalbHbIX Pedpepar 10
WCCIIeI0OBaHUMN uccnefjoBaHMA B KoMmboTepHoe 100
ripoeccroHaIbHOM
TeCTUpOaHue
JesTeTbHOCTU

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

Tabmuiia 2.1 — dopMupyembie KOMITETEHLIUN

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

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

Kopg v HaumeHOBaHME
KOMIIeTeHLIUU

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

OrnieHOYHBIE MaTepHasbl
Y CpefiCcTBa

OITK-5 CriocobeH K
YUYacCTHIO B TIPOBE/IEHUH
9KCIIePUMEHTATbHBIX
HCC/Ie/IOBaHUH B
ripogeccOHa/IbLHOM
JesiTeIbHOCTH

NA-1. ITox pyKOBOACTBOM CIeLjuaaInucTa
Hosiee BbICOKOM KBanupukauyuu
yuyacTByeT B [IPOBe/jeHhU
9KCIIepUMeHTa/IbHbIX UCC/IeJ0BaHNH B
00/1acTHCazZioBO/ICTBA

N-2. icrionb3yeT Knaccuueckue v
COBpeMeHHble MeTO/ibl UCC/IelOBaHUs B
Ca/JJ0OBO/ICTBE

3aiuTa rnpakTUYecKux
pabor

Pecdepar
KowmribroTepHoe
TeCTpoaHue




OneHouHble MaTepUa/Jbl U CpPeACTBA /s TPOBePKH C(POPMHPOBAHHOCTHU
KOMIIeTeHIUM
Mopynbl. MeToayka npoBeieHUs1 UCC/IeJOBaHUN
TecToBBIE 3aJaHUA
Buvibepume ooun sapuanm omeema
KakoBbl NMPUYMHBI HENIPEPBLIBHOI'O BO3pacTaHUs POJIH HayRI/I?
VBennueHre YHCIeHHOCTH HAaCEIeHU
Heus6exxHoe ymeHblieHre TIIO0MIAIH C.-X. YTOJAUM B pacueTe Ha | yenoBeka
HewnzbexxHoe Bo3pacTanue moTpeOHOCTEH YeoBeKa
+ VYBenn4eHne YucIeHHOCTH HAaCEeIIeH!s], HEU30€KHOE YMEHBIIIEHUE IO C.-X. YOI B
pacdyeTe Ha 1 YCJIOBCKA, a TAKXKE BO3paCTaHUEC l'IOTpe6HOCTCI71 YCJIOBECKa

Kto nepsbiii B Poccun Hauaia untath kKype «Opranu3anus 1 MeTOAUKA ONBITHOIO J1eJ1a»?
JI.1. MeHaeneeB

K.A. Tumupszes

I1.A. KocTerueB

+ A.I'. JosipeHko

BapuanT onsbiTa 310

+ M3y4yaemoe pacTeHHe, COPT, yCIOBUS BO3AEIBIBAHNS, arPOTEXHHUYECKUI TIPHEM HIIH UX COYETaHHE
PSI TAHHBIX, B KOTOPBIX YKa3aHbl 3HAYCHUS BAPHUPYIOIIET0 MPU3HAKA B IMOPSIKE BO3PACTAHUS HITH
yObIBaHUS

dIIEMEHTapHAas €AMHUIA OTBITA, YaCTh IUIOMIA/IN OIBITA, UMEIONIAs ONPEIeIICeHHBIC pa3Mep U hopMy
YHCJIO OTHOMMEHHBIX JICTSTHOK KayKI0TO BapUaHTa B JAHHOM ITOJIEBOM OIBITE

OaMH NI HECKOJIbKO BAPHAHTOB, ¢ KOTOPbIMH CPABHHBAIOT ONBITHbIC BADHAHTHI HA3bIBAIOT
OIIBITHBIN BAPUAHT

+ KOHTPOJIbHBIN BapHAHT

UCCIIEN0BATEIbCKUI BApUAHT

Hay4HbII BApUAHT

CoBOKYNHOCTH BCe€X ONBITHBIX U KOHTPOJbHBIX BAPHAHTOB COCTABJISIET
CXEMaTHYECKHUM IIJIaH OIIbITa

BApHUAIMOHHBIN PSJT

+ CXEMy OIIBITa

MPOTrpaMMy OIbITA

Cxema onbITa 370 ...

+ COBOKYITHOCTbH ONBITHBIX U KOHTPOJIbHBIX BAPUAHTOB, O0BEAMHEHHBIX 001N uaee u
BBIJIETICHHEM KOHTPOJIS (CTaHaapTa)

YacTh TUIOMIAM OTBITHOTO yUacTKa, BKIIOYAIOIIAs JIETSTHKH C MTOJTHBIM HA00OpPOM BapHUaHTOB CXEMBI
OITBITA

YUCJIO OJHOMMEHHBIX JCIISTHOK Ka)XJ0T0 BapUAHTA B IAHHOM ITOJICBOM OIIBITE

PAI JaHHBIX, B KOTOPBIX YKa3aHbl 3HAYEHUS! BApbUPYIOIIETO MPU3HAKA B MOPSAKE BO3pACTAHUS WU
yOBIBaHUS



HccnenoBanue, ocynecTsiasemMoe B JJIa00PATOPHOH 00CTaHOBKE C LIeJIBbI0 YCTAHOBJICHUS
NelCTBUA U B3aUMOAeHCTBUSA (PAKTOPOB HA U3yYyaeMble 00bEKT

+112a00paTOPHBINA SKCIEPUMEHT

BEreTallMOHHBINA AKCIIEPUMEHT

JII/ISI/IMeTpI/I‘-IeCKI/Iﬁ OKCIICPUMCHT

MOJIEBOI1 SKCIIEPUMEHT

HccnenoBanue, ocyluiecTBIsieM0e B KOHTPOJIUPYEMbIX YCJIOBHUSX, € LeJIbI0 YCTAHOBJICHUS
Pa3/Iu4uil MeK1y BADUAHTAMM ONbITA U KOJUYECTBEHHOH OLIEHKH /IeliCTBUS U
B3anMMO/IelicTBHS M3y4aeMbIX (JaKTOPOB HA YPO:Kail pacTeHHUIl U ero Ka4yecTBo
1a00paTOPHBIN IKCIIEPUMEHT

+ BereTalOHHBIH SKCIIEPUMEHT

JII/ISI/IMeTpI/I‘-IeCKI/Iﬁ OKCIICPUMCHT

MOJIEBOI1 SKCIIEPUMEHT

HccaenoBanue ;KM3HU pacTeHU M TMHAMHUKYU MOYBEHHBIX MPOIECCOB B CHENUAIbHBIX
coCy/aax, MO3BOJISIOIIMX YYUTHIBATH NepeABHKeHNe U 0aIaHC BJIATH M U TATEIbHBIX
BelleCTB B €CTECTBEHHBIX YCJIOBUAX

1a00paTOPHBIN IKCIIEPUMEHT

BEreTAIMOHHBIN SKCIIEPUMECHT

+ TU3UMETPUYECKUI YKCIIEPUMEHT

IToneBoii oneIT

HccaenoBanue ocyuecTBisieMoe B 10J1eB0OM 00CTAHOBKE HA CIIENMATBHO BbIIeJICHHOM
yuyacTke

+ MOJE€BOM OIBIT

BETETAIMOHHBIN SKCIIEPUMEHT

JIM3UMETPUYECKUNA SKCIIEPUMEHT

1a00paTOPHBIN IKCIIEPUMEHT

Yto o3HaUYAET: «CBOHCTBO 00BEKTOB OJHOI0 KJIAacCa OTJINYATHCS APYT OT APYra 1o oAHOMY H
TOMY 7Ke IPU3HAKY Ja’Ke B OAHOPOJHBIX COBOKYITHOCTAX»?

YpoxaliHOCTh

+3MeHUNBOCTD

BapsupoBanue

3aKOHOMEPHOCTh

Buasl ucciieioBaHuil B 3aBUCMMOCTH OT HEJIH — MO3HABATEJIbHOM WJIH NPAKTHYECKOHN —
MOApAa3aAe/siloT Ha ...

YMO3aKII0UYEHHE U CYKICHUE

Teopuro ¥ NpakTUKY

MN3MeHYHnBOCTH M BapbUPOBaHUE

+ OyHaaMEHTAbHBIE U MPUKJIIATHBIE

HccnenoBanusi HanpasJieHbl HA H3y4YeHHE SBJICHUN U 3aKOHOB IIPUPO/IbI, HA paclIMpeHue
3HAHUH 00 OKPYKAK0IEeM MHpe

Hayunsle

IIpuknagneie

+ dyHaaMeHTaIbHbIE

Teopetnueckue
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Hccienopanus HanpasJieHbl HA U3y4YeHHe (PAKTOPOB KM3HU PACTEHHH M 3AKOHOMEPHOCTEH
CBSI3HM MEXKAY PACTEHHEM H CPeloii, Ha CO3JaHue NEPCIeKTHBHBIX COPTOB, Pa3padoTKy
3((PeKTHBHBIX IPUEMOB MOBLILICHUSA YPOKAsA U Ka4eCcTBA NPOAYKIUH

Hayunebie

+ IIpuxnanssie

@DyHIaMEHTAJIbHBIE

Teopetnueckue

YnopsigoueHHas 1eITeJIbHOCTh UCCJIEI0BATEISl, HATIPABJIECHHAS HA MOJyYeHNe HOBBIX 3HAHUI
3TO ...

+ Meton

OO0BeEKT

Cyxnenue

YMo3akIoueHne

Hcnoab3yembie MeTOABbI HCCIEI0BAHUS MOAPA3E/ISIIOTCS HA:
TeopeTtnueckue, BceoOUINE U MPUKIaIHbIE

OKcrepUMeHTallbHbIE, TEOPETUYECKHE 0 00001I1atoIIe-0NucaTeIbHbIE
+ BceoOue, oOlieHaydYHbIe U CIIEIUaIbHBIC

[Tpuknannele, GpyHJaMEHTAJIbHBIE U TEOPETHUECKUE

Hay4Hoe npeamnoJioxkeHue, npeaBuaeHHe HOBBIX sIBJIE€HHUIi, POLECCOB, 3aKOHOMEPHOCTEH ITO
9KCIIEPUMEHT

HaAOJIIOIEHUE

aHaJINA3

+ rumnoresa

Merox no3HaHusA, IPH KOTOPOM IPOUCXOJHUT NEPEHOC 3HAHMS, ITOJYYEHHOI'0 B X0/1¢
PACCMOTPEHHUS KAKOro0-J1100 0JHOT0 00beKTAa, HA JPYIroil MeHee H3yYeHHBbIH U B JaHHbIN
MOMEHT U3y4aeMbli

HaOro1eHne

DKCIIEPUMEHT

+ aHaJorus

Cunres

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

+ OKCIEPUMEHT

HaOIro1eHNE

aHanu3

THAIOTE3a

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

OKCIIEPUMEHT

HaOJIIOIeHUE

+aHaaus3

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

+ JlabGopaTopHbIil METOA

IToneBoit MeTo

[Ipon3BOACTBEHHBIH OIBIT

BereranimoHHEIN METOX

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

JlaGopaTopHbIii MeTONT

+ IloneBoit MmeTo

[1Ipon3BOACTBEHHBIH OIBIT

BereranmnonHbIi METOT

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

JlaGopaTopHbIit MeTON

IToneBoi meToxn

[Ipon3BOACTBEHHBIH OIBIT

+ BeretaimoHHBINH METO

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

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

Kak Ha3pIBaloTCs OIIMOKH, BOSHUKAOIIME NMPH MPocYeTax B nMpouecce padoroi?
Cucremaruueckue

Crnyuaiinble

+ ['pyObie

OnHoHampaBIeHHBIC

PasnonanpaBJ/ieHHbIEe OIIMOKH, 00YCJIOB/IEHHbIE HEM3BECTHBIMU, HeNpPeABUAEHHBIMU
¢paxkTopamu 1 mo3TOMY Hen30eskHbIe. OHU NMOSABJISIOTCS B pe3yJibTaTe BADbUPOBAHUS
IJI0I0POIM Sl MOYBHI MJIH CAMHUX PACTeHHUit

Cucremarndeckue

+ Cnyualinbie

['py6Gnie

OnHOHANpaBJIEHHbBIE

Kalme METOAbI npe)]Ha:;Haqum OJIsd HAKOIIJICHUSA neanqux JaHHbIX 06 Oﬁ’beKTaX
uccjaeaoBanus?

Hab6nronenue u aucnepcuoHHbIN aHAIN3

OKCIEPUMEHT U BapUAIlMOHHBIN aHAIN3



+ HalOmroieHre u SKCIepuMeHT
BapuanuoHHbIN aHAIN3 U JUCTIEPCUOHHBIN aHAIU3

Yro Takoe cxeMa IKciepuMeHTa?

Pa3mMenienue BapuaHTOB ¥ IOBTOPEHUN HA OIIBITHOM y4aCTKe

+ IlepedeHb ONBITHBIX U KOHTPOJIbHBIX BAPUAHTOB, BKIIFOYAEMBIX B SKCIIEPUMEHT JJIs IPOBEPKU
TUIIOTE3bI

Yeprex, Ha KOTOPOM Pa3MEILEHbl TPAHULIBI SKCIIEPUMEHTA

IlepedyeHb METOIOB UCCIEAOBAHMS, KOTOPBIE IUNIAHUPYETCS IIPOBOJUTD B DKCIIEPUMEHTE

Yrto 03HAYAET: KHAUMEHbIIAS 3eMeJIbHAS MJIONIAKA ONPe/leIeHHOro pa3Mepa u (popMbl, HA
KOTOPO# pa3MelialoT OJIMH KAKOH-TO BAPUAHT ONbIT»?

+ OnbITHAs JEIsTHKA

IToBTOpEHUE

IToBTOpHOCTH

Y4acTok 3emMin

W3 yero cocTouT onbpITHAA AeJasTHKA?

N3 ydetHOM muiomaam

+ M3 ydyeTHOM MI0IAaU U 3aUUTHBIX MTOJIOC

W3 noBTOpEHUI U IOBTOPHOCTEMN

W3 ydeTHOil momaan u G0KOBOH 3allIUTHOMN 30HbI

YTto Takoe «IOBTOPHOCTDH ONBITa»?

+ KoynuecTBo ACNSIHOK C OJHUM U TEM )K€ BAPUAHTOM Ha BCEM OIMBITHOM Y4acTKe
YacTh miomnaiy onbITHOIO y4acTKa ¢ MOJHBIM HAOOPOM BapHaHTOB

YacTp 3eMJ1eronbpb30BaHus, Ha KOTOPOM OJHMH pa3 pa3MeIleHbl BCE BAPUAHTHI
KonuuecTBo nesiHOK ¢ KOHTPOJIBHBIM BapUaHTOM Ha BCEM OIBITHOM I0JIe

Komy npunagiie;kur BoickaspiBanue: «Padora 0e3 noBropeHnii mopo0Ha X0KICHHIO ¢
3aBSI3aHHBIMM IJ1a3aMU, WM IJIABAHUIO 0e3 KoMmaca»?

+JI.1. IIpssHuHuKOB

J.. Menneneen

M.B. JlomoHOCOB

K.A. Tumupszes

IIoBTOPHOCTH ONBITA HEOOXOAUMBI ....

JUISl YBEJIMUEHUS TJTOIIAIN OMbITA, JISl UCTIOJIb30BAHMS TEXHUKH U T.[I.

TSl pa3MeIeHUs] BAPUAHTOB U TOBTOPEHUM Ha OTIBITHOM y4aCTKe

+ JUTsl CHUOKEHUS OITMOKH U TOBBIIIEHUS TOYHOCTH, MPEAOTBPAILICHHUS BIUSHUS CITy4alHBIX
(bakTOpoOB | T.1I.

JUTSL OIIPEIICHNS Pa3HOBUIHOCTH UCCIenyeMoro (hakTopa, OT KOTOPOTro Ha/ICI0TCS MOJIy4aTh
Jy4Iue pe3yibTaThl

be3 noBTOpHOCTH 10IIyCTUMO NIPOBOAUTH ...

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

+ npeaBapuTeNbHbIE, PEKOTHOCIIMPOBOYHBIE U JJEMOHCTPALIHOHHBIE OIIBITHI

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



+4-10 net
11-50 met
Ooinee 50 ner

Kakast npoao/zKMTeIbHOCTH BO BpeMEeH! MHOT0JI€THUX ONBITOB?
1-3 roma

4-10 et

+11-50 mer

6onee 50 ner

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

4-10 et

11-50 ner

+ 0oxee 50 mer

IIpoxo/KuTEeILHOCTH MPOBEAEHHOI0 ONBITA COCTABMUJIA 28 JieT, TAKOM ONBIT cJieayeT
CYHUTATh....

KPaTKOBPEMEHHBIM

+ MHOT'OJIETHUM

JJIATEIIbHBIM

[IPOAOJIKUATEIIBHBIM

IIpoxo/KuTEeILHOCTH NPOBEAECHHOI0 ONBITA COCTABMJIA 62T roja, TaAKO# ONBIT CJexyeT
CYHTATD....

KpaTKOBPEMEHHBIM

MHOT'0JIETHUM

+ IIUTEIBHBIM

MIPOJIOJKUTEIIbHBIM

IIpono/KuTEeILHOCTL NPOBEACHHOI0 ONBITA COCTABMJIA 3 012, TAKOIH ONBIT CJIe1yeT
CYHTATh....

+ KpaTKOBPEMEHHBIM

MHOT'0JIETHUM

JUINTEIIbHBIM

HMPOJOJKUTEIBHEIM

B kakux onbITax u3yvaercs BJMsHUE HECKOJIbKHUX (paKTOpoB?
MHoroeTHux

+ MHoro¢akToOpHbIX

OnHo(haKTOpHBIX

MHoroaenIHOYHBIX

Eciau Ha onsITHOM yY4yacTKke HaﬁﬂlO)IaeTCﬂ CHWJIBbHOE€ BAPDbUPOBAHUE MOYBCHHBIX yCﬂOBHﬁ, TO B
3TOM CjIy4ae HaJo...?

+ YBenIMunTh MOBTOPHOCTDH ONBITA

YBenu4uTh TUIOMIA/Ib SKCIIEPUMEHTA

VYBeIU4YUTL YUCIIO BAapHWaHTOB B CXEME OKCIICPUMECHTA

YMEHBIIUTh HOPMY BBICE€BA KYJIbTYPBI
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Yrto 03HAUYACT: KHAYYHOE MPEANOJI0KEeHNEe, HCTUHHOE 3HAYeHHe KOTOPOro sIBJIsIeTCsl
HeomnpeaeJeHHbIM»?

YMo3akiodeHue

Cyxnenue

Henyxknus

+ I'unore3a

Yto 03HAUYAET: «leJIeHANPABJIEHHOE COCPeI0TOUYeHHe BHUMAHMSI HCCJIeI0BATEIsl HA SIBJEHUAX
IKCIEPUMEHTA UJIH MPHUPO/IbI, HX KOJMYECTBEHHAS U Ka4eCTBEHHAS PerucTpanusn?
OKCIEPUMEHT

+ Habmromenue

CraTUCTUYECKUH aHaAIn3

OmnbIT

YTo 03HAYAET «KMBICJIEHHOE HJIU MPAKTHYECKOE pacyieHeHHe NPeIMeTa UCCIeI0BAHUIT HA
COCTaBHbIE YACTH /IS 0oJiee TeTATbHOIO ero n3y4eHus»?

+ aHanu3

HaOJIFOICHUE

TAIOTE3a

CYXJICHUE

Yto o3HaUYaeT «00beIUHEHUE PACYWIEHEHHBIX U NTPOAHAJTU3UPOBAHHBIX YACTEH B eIMHOE
1eJ10€ 111 00J1ee MOJTHBIX BLIBOJOB H 00001IEHMI» ?

aHaJn3

TUII0TE3a

+ CUHTE3

Ha6monenne

Ecsin ypoBenb 3HaunMocTH 5%-Hblii, yemy OyJaeT paBeH YPOBEHb BepPOSITHOCTH?
90 %

+95 %

99 %

100 %

Yro 03HAYAET CTENEHb 0JIM30CTH Pe3yabTATOB K HCTHHHOMY 3HAYEHHIO, K 00 beKTHBHOI
peaabHOCTH?

+ TouHOCTE OMEBITA

[TpuromaHOCTH OMBITA

OOBEKTUBHOCTD OIBLITA

[lenecooOpa3HOCTh OMBITA

TexHos0rns BO3/1€JIbIBAHUA M YCJIOBHS HA ONIBITHOM Y4acTKe, KpOMe HCCJIeyeMbIX
(paxkTOpOB, 10/2KHBI OBITH OAMHAKOBBLIMH J3TO ...

3¢ (HEeKTUBHOCTH OTBITA

TOYHOCTb OIBITA

BOCIIPOU3BOJUMOCTb OIIBIT

+ NMpaBWIIO €AMHCTBEHHOT'O JIOTHYECKOTO PA3ITUUHS

B xakoM mMeTo/ie pa3MellieHHs] BADHAHTOB NMOBTOPEHU 3aK/I1abIBAIOTCS B 2-X HANIPABJIEHHUAX
— FOPM30HTAJIBHO M BEPTHKAJIBHO?
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Meroz noIHOM peHIOMU3ALNH

Metoa peHIOMU3UPOBAHHBIX TOBTOPEHUIA

SIMO - 1 JlakTHIIb-METOIbI

+ JIaTuHCKUH KBaJpaT U JJaTUHCKUN MPAMOYTOJIbHUK

B kakom mMeToe pa3MenieHusi BADHAHTOB YHCJI0 BAPUAHTOB J0JI)KHO PABHATHCS Y CILY
NOBTOPHOCTEi?

Meto oaHOM peHA0MU3AINT

Metoa peHIOMU3HPOBAHHBIX IOBTOPEHUIN

+ JlaTuHCKUM KBajgpaT

JlaTuHCKMI IPAMOYTOJIBHUK

JIJ151 4ero ucnoJib3yT PeKOTHOCIUPOBOYHbIE OCEBbI?

+ Jlns onpenenenus BappupoBaHUs III0JOPOAUS TOUBbI

Jns onpenenenus BIMSHUS COPTa HA YPOKANHOCTD KYJIBTYPbI
Jnst cHUKEHUs 3aCOPEHHOCTH TOJIeH

Jlist cHuKeHMST PUTONATOTeHHOW MUKPOQIIOPHI HA TT0JIe

UYto 03HAUYAET «Uepel0BAHNE BADUAHTOB HA ONBITHBIX JAeJSIHKAX B 3aBUCMMOCTH OT 337324 U
KOHKPETHBIX YCJI0BUH ONBITA»?

CxeMa omnbITa

Penpe3eHTaTUBHOCTh BAPUAHTOB

+Metoa pasMeneHusl BApUAaHTOB

MeTton pa3menieHus NOBTOPEHUN

OcHoBHBIE rpynmnbsl METOAOB PasMEIICHUA BAPDUAHTOB 110 ACJIAHKAM OIIBITHOTO0 y4YaCTKa
CJIy‘-IElfIHBIG, IMMOCJICAOBATCIIBHBIC, OPraHM30BAHHLIC

+ CTaHI[apTHHe, CUCTCMATUYCCKHEC, PCHAOMC3UPOBAHHLIC

CI/ICTCMaTI/IIIGCKI/IC, CTaTUCTUYCCKHUC, ITOCIICA0BATCIbHBIC

CTaHI[apTHBIe, OpraHnu30BaHHBIC, ITOCIICAOBATCIIbHBIC

Yro 03HAYAET «YACTH YYETHOM JIeJIAHKH, HCKJIIOYEHHAs] U3 yUeTa BCJIeICTBHE CIIyYailHbIX
NMOBPEKIeHUI WIN OIIHOOK, JONYLIEHHBIX BO BpeMsi padoThbi»?

+ Brikimrouka

Bri6pakoBka

OTt60p

3amurKa

Pa36m;1¢y YdyacTKa moJa onbpIlT HAYMHAKOT ...

C p2136I/IBKI/I OTACIBbHBIX HOBTOpeHI/Iﬁ

C OTOMBKU 3alllUTHBIX I10JIOC

+ C BBIJECIICHUA O6H.[CFO KOHTYpa OlbITa U KOHTYPOB OTACIIbHBIX HOBTOpeHI/Iﬁ
C YCTAHOBJICHUA OTUKCTOK

Metoa pacuien/jieHHbIX JAeJISTHOK HCIO0JIb3yeTcs NPEeUuMYLeCTBEHHO
Jnist 3akmanku 0THO()aKTOPHBIX ONBITOB

+ Jlns 3axnaku MHOTO(aKTOPHBIX OIBITOB

Jlis 3aKnaky JUIMTEIbHBIX ONBITOB

Jn1s 3aK1a ki MHOTOJIETHUX OIBITOB

Yr1o o3HauaeT QKCIHEPUMEHT, B KOTOPOM ACJIAHKHA OJHOI0 OIILITA UCITOJB3YIOTCH KaK 0JI0KH
AJIS APYTroro»?
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Cxema onbiTa

Cxema 00bEeTUHEHHBIX JICTISTHOK

+ Cxema pacienieHHbIX JeISTHOK
Cxema KpaTKOCPOYHOTO OIIbITa

3emesibHAS IJIOMIAb IPAMOYTI0JbHOM (POPMBI ONpeIeIEeHHOT0 pa3Mepa, Ha KOTOPOi
H3YYal0T TOJbKO OJIUH U3 BAPHAHTOB ONbITA:

3amurka

Bapuant

+ OnbITHAsA JeIsHKA

IToBTOpeHue

HccaenoBanue pacteHuii, BbIpaliuBaeMbIX B COCYAaX, B CTEKJISIHHBIX JOMHUKAX IPU CTPOro
KOHTPOJIMPYEMBIX YCJI0BHUSIX BHEIIHEH cpeAbl ¢ HeJbI0 H3yYeHHUs BJMSHUS OTACJIbHbIX
(pakTOPOB KM3HM PACTEHHI, CYIIHOCTH IPOLECCOB, KOTOPbIE IPOUCXOAAT B PACTEHHH, T0YBE
H B CHCTeMe N04YBa-pacTeHme:

JlaGopaTopHbIii METOI.

+ BereranimoHHbI METO/.

JInzumeTpruueckuili METOI.

IToneBoi meToxn

Kouiblky Ha rpaHUIaX AeJISIHOK HY’KHO BOMBATh...
+ ¢ OHOM CTOPOHBI MEPHOU JIEHTHI

C Pa3HBIX CTOPOH MEPHOM JICHTHI

B MaxMaTHOM Hops[mce oT MepHOﬁ JICHTBI

B CE€pEMHE OIBITHOM JCTSTHKU

3amura npakTu4eckoii padorsi 1

Bonpockl 1o 3amuTe mpakTH4ecKodl paboTel  «POpMyIMpPOBAaHHME TEMbl Hay4HbIX
MCCJIeIOBaHMM, COCTaBIeHNE PaboUeil TUITOTE3b»

1. Yewm oTiMuaeTcsi NIOBTOPHOCTH ¥ IOBTOPEHKE OIBITA

2. Jlns yero HeoOXOUMO MPOBEJIEHUE OIBITOB B TOBTOPHOCTHU ?

3. OOBbsAcCHUTE OTIMYMUS MPOU3BOJCTBEHHOTO U a0COIOTHOIO KOHTPOJIEH.

3amurTa npakTH4YecKoil padorsl 2

Bompocs 1o 3amure mpaktuueckon padboTel «MeTobl pa3MeIeHrs] BAPUAHTOB B OIBITAX)
UYro npencTasiseT co00il MeTo ] pa3MeIeHs] BApHAHTOB.
HepeLH/ICJ'II/ITC OCHOBHBIC I'pYHIIbI METOJ0B Pa3MCIICHUS BAPUAHTOB B IIOJICBOM OIIBITE
OOBsicHUTE 0COOEHHOCTH CUCTEMATHUECKOT0 METO/Ia pa3MeIleHHsI BAPUAHTOB
OObscHUTE OCOOEHHOCTH pa3MELICHHs BApUAaHTOB METO/I0M PEHIOMU3AINH
OOBsicHHTE 0COOEHHOCTH CTaHIAPTHOTO Pa3MELICHHsI BADHAHTOB B OIBITE

Nk v

3amurTa npakTH4eckoii padorsl 3

Bonpocet mo 3ammuTe mpakTHdeckod paboTel «Pa3paboTka mporpaMmbl  HayYHBIX
UCCIIEI0BAHUI
1. Yro mpencraiser coO0H OMBIT, SKCTIEPUMEHT B CaIOBOJICTBE?
2. B ueM 3akimouaeTcsi OCHOBHAs 3ajJada arpOTEXHUYECKUX ONBITOB M  OINBITOB IO
COPTOUCIBITAHUIO?
JlaiiTe XapakTepUCTUKY Ja00paTOPHOTO U MOJEBOI'0 METO/I0B UCCIEIOBAHNUSA?
[lepeuncnure u oxapakTepuszyiTe OCHOBHBIE TPEOOBAHUS, IPEIBABISEMbIE K TOJIEBOMY OIBITY.
5. Tlepeuncnure u 0XapakTepU3yHWTe TPH OCHOBHBIX BHJIA OIIUOOK.

B w
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3amurTa npakTudeckoii padornl 4
Bormpock 1o 3ammre mpakTuaeckoi padoThl « TeXHHUKa 3aKIaIKH IMOJIEBBIX OMBITOB)

S

Kakwue atarsl BKIIIOYAET 3aKiIa/IKa MOJIEBBIX OMBITOB?

Kak TexHOmOrn4ecku paBHOMEPHO BHECTH yI00pEHUs Ha ydacTKe?

KakoBbl 0COOCHHOCTH TPOBEICHHS MOJIEBBIX paboT B OIbITE?

Kakas moxymeHTanust o KHA COMPOBOXKIAThH MPOBEICHUE OIBITA?

Kak paccuntaTh GakTHUECKYIO YUETHYIO TUIOIIAAb ACTISTHKU?

Kak mpoBosT yueT ypoxasi pa3IMgHbIX TPYIII CEIbCKOXO03SHCTBEHHBIX KYIbTYP?

Kountpoasnas padora
Bormpocs! k KOHTpOJIBHOM padoTe

WX kW=

11.
12.

13.
14.

15.
16.
17.
18.
19.
20.
. OCOOEHHOCTH CTaHJapTHOTO pa3MeEIIEeHUs] BApUAHTOB B OIBITE.

22.
23.

21

24.
25.

26.
27.
28.
29.

Kpatkas uctopus oneITHOrO Jena

CTpyKTypa ¥ 3aJ1a4yi HayYHbIX UCCIICI0BaHUI

OCHOBHBbIE TOHATHUSL U TEPMUHBI B arPOHOMUYECKUX UCCIICTOBAHUSIIX

[loHsiTHE HAy4YHOTrO UCCIEAOBAHUS U €TI0 TAIbI

YPpOBHM U BUJIbI HAYYHBIX UCCIICTOBAHUI

CucreMHBIH 1OAX0 B HayKe (OMOTeo1eH03, IKOCUCTEMA).

OO01ieHayYHbIe METO/IbI, UCTIOJIB3YEMbIE B arpPOHOMUYECKUX MCCIIEIOBAHUSIX.
Kiaccudukanmsi OCHOBHBIX arpOHOMHUYECKUX METO0B HCCIICIOBAHUS.

JlaGopaTopHbIii U BEreTallMOHHBIA METObI UCCIICAOBAHUS, UX CYIIIHOCTh U OCOOEHHOCTH
MPOBEICHHUS.

. .HH3I/IM€TPPI‘I€CKPII>1 u BCFGT&HHOHHO-HOHCBOﬁ MCTOJbI UCCIICAOBAHMA, UX CYITHOCTb U

0COOCHHOCTH TIPOBE/ICHHUS.

[ToneBoit 1 SKCIIEAMITMOHHBIA METOBI UCCIIEAOBAHMS, UX CYIIIHOCTh U OCOOEHHOCTH
MIPOBEICHMUS.

OcHoBHBIE TPeOOBaHHUS, TIPEIBABISEMBIC K ITOJICBOMY OMNBITY: THITMYHOCTD U TIPUHIIUTI
€MHCTBEHHOI'O Pa3JIMyMsl; y4eT ypoxkKasi U JOCTOBEPHOCTh OIbITA IO CYLIECTBY.
Krnaccudukanus arpoHOMUYECKUX OTBITOB: arpOTEXHHYECKUE U TI0 COPTOUCITBITAHHUIO.
Knaccudukaiiys noieBbIX OMbITOB MO ATUTEILHOCTU MTPOBEICHUS, YUUCITY U3ydaeMbIX
(dakTopoB U 1o reorpadUIeCKOMy 0XBaTy OOBEKTOB HCCIIEOBAHUSI.

XapakTepucTrKa OIbITOB, MPOBOAMMBIX B HAYYHO-UCCIEAOBATEIIbCKUX YUPEXKICHUSIX U
Ha TIPOU3BOJICTBE.

Oco0eHHOCTH yCITOBUI MPOBEACHHUS MTOJIEBOTO OIBITa: METEOPOJIOTHYECKUE YCTIOBHS U
MMOYBEHHOE TIOJIOPOJINE.

PexkoHTrHOCIINPOBOUHBIH (pa3BeabIBaTEIbHBIN) TOCEB. 3aKOHOMEPHOCTH
TEPPUTOPUATHEHON U3MEHYUBOCTH TUIOJIOPOIHS TIOUBHI OMBITHBIX YYaCTKOB.

Br160p 1 MOATr0TOBKA 3eMENBFHOTO YYacTKa MO ONBIT (penbed, OAHOPOTHOCTh
MMOYBEHHOTO TTOKPOBA, UCTOPHS OMBITHOTO yUacTKa).

Oco0eHHOCTH CUCTEMATUYECKOTO Pa3MEIEHUSI BAPUAHTOB B OIIBITE.

Oco6eHHOCTH pa3MeIleHNs] BAPMAHTOB B OIBITE METOJIOM PEHIOMHU3AITUH.

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

N3ydeHne n aHalln3 COBPEMEHHOI'O COCTOSIHHSI U3y4aeMOI'0 BOIIPOCa U MOCTAHOBKA
paboueit TUIOTE3HI.

O6ocHOBaHME aKTyaTbHOCTH, HOBU3HBI U IPAKTUYECKON 3HAUMMOCTH BOIIPOCA.
Pa3paboTka cxeM 0JHO(AKTOPHBIX U MHOTO(PAKTOPHBIX dKCIEpUMEHTOB. TpeboBaHus,
IPEIbSABISAEMBIE K CXEME OIIBITA.

TeopeTnueckre OCHOBBI IJTAHUPOBAHUS.

Br160op napameTtpos.

Br16op ¢akTopos.

Br16op Monenu omneita.



30.
31.
32.
33.
34.

Hcnonn3oBanue

MaTEMATHYCCKHUX

CTPYKTYpBbI 3KCIIEpUMEHTA.

35.

ITIOJICBOT'O M ITOJIEBOI'O OIIBITOB.

36.
37.

14

CocraBieHue cxeMbl 0JHO()AKTOPHOTO OTIBITA.
CocraneHue cxeMbl MHOIO()aKTOPHOTO OIBITA.
Marpuiia miiaHupOBaHUs MOJHOTO (HaKTOPUATIEHOT'O IKCIIEPUMEHTA.
Marpuua rmiaHupoBaHHs HEMOJIHOTO (PAKTOPUATBHOIO SKCIIEPUMEHTA.
OpU  IUIAHUPOBAHUU

MCTOA0B

TpeboBaHMs K OCHOBHBIM pa0OTaM Ha OMBITHOM y4YacTKe.
[ToaroroBka ombiTa K YOOpKe M ydeTy ypoxkas. MeToabl yueTa yposkas: CIUIOIIHOH, 1O

POOHBIM CHOIIAM, IO MTPOOHBIM IIJIOMIAIKAM.

38.

Hay4YHOMY OTYETY.

39.

IJIaHUPOBAHUA.

40.
41.
42.

43.

opo30- u

3UMOCTOUKOCTD

OTalbl 3aKJIaJKu HaGOPaTOpHOI‘O, BCICTALIMOHHOI'0, JIUBUMETPHUUICCKOI'0, BEr€TallHOHHO-

J_IOKYMCHTaHI/IH IO OIIbITY: IICpBHUYHAA W OCHOBHAa. TpC6OBaHI/I${, MNPEABABIACMBIC K
OcCHOBHBIE Tpe60BaHI/IH K Ha6J'II-O,Z[€HI/I${M N yd€TaM B OIIBITC U O6H_II/IC IMPUHIHIIBL

DeHoJorn4ecKre HaOMIOICHUS U YUEeT I'yCTOThI CTOSIHUS ITOCEBOB.
Y4er BBICOTHI 1 OOJUCTBEHHOCTH PACTECHUH.
NHTEHCUBHOCTh HapacTaHUsi PACTUTEIbHOM Macchl
¢doTocuHTE3A.

BusyanbHas oOLEHKa IIOCEBOB, M

U YHCTOH MMPOAYKTUBHOCTHU

KYCTapHHUKOB U SITOJHUKOB. OmpeieseHue yCTOWYMBOCTH [TIOCEBOB K MOJIETaHUIO.

44,
BECOBOI.
45.
KyJIbTypax.
46.
KyJIbTypax.
47.

Yuer 3aCOPCHHOCTH IIOCCBOB!

OypoBOI1 METO).

48.

TJ1a30MEPHBIN,

Nzydenue Hpu3nuecKkux CBOWCTB MOYBHI.

KOHHHCCTBGHHBIﬁ,

DuTOnaToJOTHUECKUE M DHTOMOJIOTHUECKUE Ha6J'IIO,Z[CHI/I5{ U YUYCTbl HaA 3CPHOBBIX
DuUTONATOJOTUUECKUE M DHTOMOJIOTHUYECKUE Ha6J'IIOI[€HI/Iﬂ U YYCTbl Ha KOPMOBBIX

MeTtoauka HU3YYUCHUs KOpHeBOﬁ CHUCTCMbI (MCTOI[ MOHOJIMTOB, PaMOYHBLIC BBICMKH H

Tabsmiia 3.1 — Kpurepun o1jeHKH c(hOpMHUPOBAHHOCTA KOMITETEHITHM

Kop v HaumeHOBaHMEe

KpuTepuu olieHrBaHus cOPMUPOBAHHOCTH KOMIIeTeHL[UN

WH/IMKaTopa (YyacTu KOMIIeTeHLIUH)
JOCTHDKEHUST Ha 6a30BOM YPOBHE Ha MOBBIIIIEHHOM YPOBHE
KOMIIETeHLIMM (4aCTH | COOTBETCTBYET OL[eHKe COOTBETCTBYET COOTBETCTBYET
KOMTIIETeHI[1H) «YZIOB/IETBOPUTE/IBHO» |  OL[EHKE «XOPOILIO» OL[eHKE «OTJTMUHO»
50-64% ot 65-85% ot 86-100% ot
MaKCHUMaJTbHOTO Oasuia MaKCHUMaJTbHOT'O MaKCHUMaJIbHOT'O
Gana Ganna
OIIK-5 CryzeHt CryzeHT Brnageer | CTymeHT
1-1. Tox JIEMOHCTPUPYeT MaTepuaom 10 | IEMOHCTPHUPYET
PYKOBOZCTBOM 3HaHUS OCHOBHOTO | TIPOBE/IEHUIO 3HaHUS 1o
crielanuicTa 6osee | Marepuana MO | SKCTIEPUMEHTA/IBHBIX | MPOBE/CHHIO
BBICOKOI MeTOMKaM HCCIIeIOBaHUM B | 9KCTIePUMEHTA/IHBIX
TIpOBe/IeHHsT obsactu uccngeoBanuid. Ilog
KBa/(pUKaLm
9KCTIepUMEHTa/IbHbIX | CaZlOBO/ICTBA, HO | PYKOBO/ICTBOM
yHdacTByer B WCC/IeJOBaHHUS JIOTTyCKaeT crieracra  Oosee
HpPOBE/AEHNH (coctaBnsieT HETOUHOCTHU B | BBICOKOM
IKCHEPUMEHTAIBHBIX | porpammy NPOBE/IeHUH KBa/IM(pUKALMHI
HUCC/I€I0BaHNN B YC/Ie/JOBAaHHMM,3aK/1a/IKa | HaOIFOZIeHHi U | COCTaBJISI€T

OIITUMAILHON

O3UMBIX KYJBTYD,

KOJINYCCTBCHHO-
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obJtactu oMbiTa,  TPOBejleHHe | YUeTOB rporpammy
CaJI0OBO/ICTBeE yueToB u HCCHEAOB&HHﬁ,

Hab/r01eHui), HO 3aK/Ia/IbIBaeT  OIIBIT,

WCITBITBIBAET MPOBOAUT yueTbl U

3aTpy/JHEHUS B BLIOOpE Ha0Jr01eHusT

OTNTHMAabHOTO MeTOo/1a

TIpOBe/IeHUSs

HCC/IIeOBaHU o

y4eToM 30HaJIbHbIX

0CcOOEeHHOCTeH
OIIK-5 CryneHT CtyneHT CryneHT
I/I'[[_2 MCHOHBBY@T JeMOHCTpPUpPYyeT JeMOHCTpHUpPYeT JeMOHCTpPUpPYyeT
K/IACCHUeCKHe 1 3HaHMUS KJ/IaCCUUeCKUX | 3HaHUS 3HaHUS
COBpEMEHHbIe U CeBPeMEHHBIX | K/IaCCUUYeCKUX U | KJIaCCUYeCcKuX u
MeTO/IbI MeTO/IOB CceBpeMeHHbIX CceBpeMeHHBIX

WCC/IeJOBaHUS B | METO/IOB MeTO/I0B
WCC/IeIOBaHNS B

Ca/IoBO/ICTBeE, HO | UCC/IeZloBaHUs B | MCC/Ie[IOBaHUS B
CaZi0BO/ICTBE

WCTIBITHIBAET CafloBO/ICTBe, HO | CaJIOBO/ICTBE

3aTpy/AHEeHus B BbIOOpe | OMyCKaeT

OINTHMAIbHOTO MEeTO/la | HETOUHOCTU B

TIPOBe/IeHUS BBIOOpE

WCCIIIe0BaHUM C | ONTUMaIBLHOTO

y4eTom 30HA/IbHBIX | MeTOJla TPOBeJeHus

0COOEHHOCTeHn HCCIIIeOBaHU c

yUueTOM  30HaJIbHBIX
0COOEeHHOCTEH

OI.IEHOI-IHI)IE MdTe€pHUdA/IBI H CpeaACTBa A IIPOBEPKH C(l)OpMHpOBaHHOCTI/I

KOMIIeTeHI[UM

Mogynb 2. OCHOBBI CTaTUCTUUYECKOW 00pab0TKH pe3y/bTaToB UCC/Ie0BaHUM

TecToBbIC 3a1aHNA

Pa3gen MmareMaTMKu, KOTOPBIii, ONMPAasiCh HA TEOPUI0 BEPOATHOCTH, 3aHUMAETCSI MeTOAaMM
CHCTEMAaTHU3aLMHU, 00Pa0OTKH JAHHBIX C HCIOJIb30BAHHEM CTATHCTHYECKHX XaPAKTEPUCTHK
JJIA TIOJIyYeHUs] HAYYHBIX M PAKTUYEeCKUX BbIBOJ0B
+ MaremaTtuueckas CTaTUCTHKA
Maremarnueckast MOJIETb

Bapuanus
Anammz

CBoJl NIPUHIUIIOB IJIAHMPOBAHMS, IOCTAHOBKY U NPOBEAeHHUS PA3JIMYHbIX ONBITOB B
arpoHOMMH, a TAK:KEe METO0B MATEMATHYECKOIiI 00pPadOTKHU IKCIIEPUMEHTAIBHBIX JaAHHBIX B
3aBHCHMOCTH OT ILJIAHA ONbITA 3TO ...
MareMmatndeckass MOJEIb

+ OCHOBBI Hay4YHBIX UCCJIEI0BAHUM

MeToabl nccneToBaHuH

AHain3 BapHallMOHHBIX PSAIOB
Teopuio cTaTHCTHYECKOI TPOBEPKH ITMIIOTE3 — IMCIIEPCHOHHBIN aHAIN3 pa3padoTa

B. T'occer
K. IIupcon
®. I'anpTOH
+ P. ®umep
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Ilcenonum «CThIOAEHT» HMe

+ B. I'occer

K. IIupcon

@. ['anpTOH

P. ®umep

B Poccum MeToAbI CTATUCTHYECKOI 00PAa0OTKH B ATPOHOMHUYECKHUX HCCJIeI0BAHUSA BIIEPBbIe
ucnoJib3osai B 1867-1869rr....

+]J1.1. Menneneen

M.B. Jlomonocos

H.A. ITnoxuHckuit

H.®. lepeBuukuit

CBOHCTBO YCJOBHBIX ¢IHHUI OTJIMYATHCH APYT OT APYra Jaxe B OJHOPOAHBIX COBOKYITHOCTHX
Ha3bIBaeTcs

Br100pKO#i MM COBOKYITHOCTHIO

COBOKYIIHOCTBIO WM F€HEPATIbHON COBOKYITHOCTBIO

+3MEHUNBOCTHIO WJIM BApbUPOBAHUEM

Bb160pouHOI COBOKYTTHOCTBIO MJIM IPOCTON BHIOOPKOIA

HN3MeHYHBOCTH WM BAPbHPOBAHHUE ITO ...

+ CBOICTBO YCIOBHBIX €IMHUI] OTIIMYATHCS APYT OT APYyra JAa’ke B OJHOPOJHBIX COBOKYITHOCTSIX
Bes rpynna o0beKTOB MOANEKAIUX U3YUCHHIO

PacrnionoxxeHue BapuaHT B OPSAIKE BO3PACTAHUS

PanxupoBanue 00bEKTOB

CoBOKYIHOCTBHIO WJIM FeHepaIbHOl COBOKYITHOCTHIO HA3bIBAIOT. ..

CBOICTBO YCIOBHBIX €AMHUL OTINYATHCS APYT OT Apyra J1a’ke B OJHOPOJIHBIX COBOKYITHOCTAX
+ Best rpymina 00beKTOB MOAJISKAIINX U3YICHUIO

PacnionoxeHue BapuaHT B OPSAKE BO3PACTAHUS

PamxupoBanue 00bEKTOB

PanxxknpoBanueM Ha3bIBAKOT ...

CBOICTBO YCJIOBHBIX €AMHMI] OTJIMYATHCS IPYT OT APYra J1aXke B OJHOPOJHBIX COBOKYITHOCTSX
Bcto rpyniy 00beKTOB MOJUIekKaIUX H3YUEHUIO

+ Pacnono)xeHue BapyaHT B MOPSJIKE BO3PACTAHUS

Bb100pouHYI0 COBOKYIHOCTH B F€HEpaIbHON BBIOOPKE

Bcro rpynny 00beKTOB, NOAJIEKALLYI0 M3YUYEHHIO HA3BIBAIOT

Br100pKoii niar COBOKYITHOCTBIO

+ COBOKYITHOCTBIO UJIM T€HEPATIbHOW COBOKYITHOCTHIO

M3MEHYNBOCTHIO WJIM BapbUPOBAaHUEM

Br160pouHOI COBOKYTTHOCTBIO MJIM TPOCTON BHIOOPKOIA

PacnoJioxkenne BApHAHT B NOPSAJAKE BO3PACTaHUS HA3bIBAIOT

Bapsuposannem

YacroToit

+PanxupoBaHrem

BapuauuoHHslii psn

Yrto Ha3BIBAIOT BApbUPOBAHHEM?

[TpuMeHeHne pa3IUUHBIX 103 YA0OPEHHIA B OIbITE

CnocoOHOCTh OIHUX PACTEHHM OTJIMYATHCS OT APYTUX

BnusHre HeKOHTpONIHUpYyeMBbIX (PakTOpOB

+ V3MeHUnBOCTh CBOMCTB PacTEHUM U UX Cpebl OOUTaHUS

Bb100pKoii Ha3BIBAIOT ...

+ yacTb 00BEKTOB, KOTOpas Moraia Ha IPOBEPKY, UCCIIEIOBaHHE

CBOMCTBO YCIIOBHBIX €IMHUL] OTINYATHCSA APYT OT APYra Jake B OHOPOAHBIX COBOKYITHOCTAX
BCS IpyMnna 00bEeKTOB MOJIIEKAIINX U3YUECHUIO

CHOCOOHOCTh OJJHUX PACTEHUH OTJIMYATHCS OT APYTHX
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Yuciia, KOTOpPbIE XapaKTePU3YIOT, CKOJIbKO Pa3 NOBTOPAETCH KAaMXK/A0e 3HAYeHHe IPU3HAKA Y
YJICHOB JIaHHOM COBOKYITHOCTH, Ha3bIBAIOT

TE€HEPAIBHON COBOKYITHOCTBIO

BapbUPOBAaHUEM

+ yacToTaMH IIpH3HaKa

PamxupoBanuem

Onpenennre BUJ U3BMEHYNBOCTH — YPO:KATHOCTH 03UMOM NMIIEHUIbI?
KavecTBeHHast IByXpaHTOBast

KonuuecTBeHnHas nuckperHas (MpepbIBUCTAs)

+ KonmdecTBeHHast HenpepbIBHAS

KauecTBeHHast MHOrOpaHroBas

Onpenennre B U3MEHYUBOCTH — KOJMYECTBO 3€PeH B KoJioce?
KauectBennast 1ByxpaHroBas

+KonuyecTBeHHas qUCKpeTHas (IpephIBUCTas)

KonunuecTBeHHas HempepbIBHAS

KauecTBeHHast MHOropaHronas

Onpenenure BU U3MEHYUBOCTH — NPUKUBAEMOCTH CasKeHLEB?

+ KadecTBeHHas IByXpaHroBast

KonunuecTBeHHas nuckpeTHas (MpepbIBUCTAs)

KonnyectBenHast HenpepbIBHAs

KauecTBeHHast MHOrOpaHroBas

Omnpenesante B M3MEHYMBOCTH — OKPACKa TOMATOB Hepex YOopkoi?
KauectBennast 1ByxpaHroBas

KonuuectBeHHas nuckpeTHas (IpepbIBUCTAsT)

KonnuecTBeHHas HenpepbIBHAS

+ KauecTBeHHas MHOrOpaHroBas

o dopmyae S = \/E B KOJIMYECTBEHHOI U3MEHYUBOCTH ONpeae 0T
Kod(PuIMeHT BapraIuu

+ cTaH1apTHOE OTKJIOHEHUE

Hucnepcuto

OmmbKy pa3HOCTH CPEeTHUX

2X-X)
n—1

Kod(PuIMeHT Bapuauu

CTaHJApPTHOE OTKJIOHEHUE

+ IUCIIEPCHUIO

OIIMOKY pa3HOCTH CPEAHUX

2 N
o popmyie S~ = B KOJIMYECTBEHHON U3MEHYNBOCTH ONpPeae/ITI0T

Kaxkoii nokasaTeib B JUCIePCHOHHOM aHAIM3€¢ HAXOAUTCS O popmye S =+/S> ?
+ CranapTHOE OTKIIOHEHHE

Koad¢unment Bapuanuum

JlonmycTtumasi OTHOCUTENIbHAS OIINOKA

O06beM BEIOOPKHU

. S-100,,
Kakoii noka3zare/ib B 1MCIIEpCHOHHOM aHAJIM3€e HAXOAUTCS 1o popmyse V=——:71
x

CraniapTHOE OTKJIIOHEHUE

+ Koa¢pdunuent Bapuanuu

Jlonmyctumasi OTHOCUTENbHAS OIIMOKA

O06beM BEIOOPKHU

Kakoii noka3zarte/ib B IMCIIEPCHOHHOM aHaJIU3e HaxoaAuTcs 1o gopmyne HCP =t¢,,-Sd ?
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Head Certain Point

HawnGonpmmii cyecTBeHHBIN pe3yIbTat

+ Haumenpas CylecTBeHHas pa3sHOCTh

Haubonbias cpennss pazHuna

Ilo kakoii (1)opMyJ1e B IMCIIEPCHOHHOM AHAJIM3€ HAXOAAT CTAHIAPTHOE OTKJIOHEHue?

n-—1

S=vX-x*
bS5
S=+/x*

Il
><

ITo xakoii ¢opmyiie B AUCIIEPCHOHHOM AHAJIH3€ HAXOAAT OIIMOKY BHIOOPOYHOM cpeaHe?

N
T8 =—
Jn

Sx =

Ommubka pa3HOCTH CPeTHUX B INCIEPCHOHHOM aHAJU3e onpeessieTcs mo gpopmyie...

2
+5d = |2

Sx =

Sx:

KakoBa 0yaer creneHb M13MeHYMBOCTH NPU3HAKOB nipu V =12 %?
Cnabas

CunpHas

+ Cpennsist

OueHb cuIbHas

KakoBa 0yzaer creneHb HN3MEHYMBOCTH NPU3HAKOB npu V =35 %?
Cnabas

+CunpHas

Cpennsist

OueHb cunbHas

KakoBa 0yaer cTeneHb N3MEeHYHMBOCTH MPU3HAKOB nipu V =3 %?
+Crnabas

CwibHas

Cpenuss

OueHb cuIbHas

IIpu ciaa6oii M3MEHYUBOCTH NPHU3HAKA KO3 uuMeHT Bapuanuu 0yaeT B pegesax...
+ menee 10%
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ot 10 10 20%

6omnee 20%

6onee 40%

IIpu cpenHeil N3MEHYUBOCTH NMPU3HAKA KO3((PUIIUMEHT Bapuauuu OyaeT B nmpeaesax...
menee 10%

+ ot 10 70 20%

6onee 20%

6omee 40%

IIpu BHICOKOIT N3MEHYMBOCTH NMPU3HAKA KOI(PPUUMEHT Bapuanuu Oyaer B npeaeaax...
Menee 10%

ot 10 10 20%

+ 6ostee 20%

6onee 40%

To4HOCTH onpeae/ieHUsI BIDOPOYHOM CPeHel CUYUTAETCS BHICOKOM, €CJIM OTHOCUTEIbHAS
omudKka BEIOOPOYHOIA cpeaHeii...

+menee 3%

Oonee 3 u meHee 6%

6omee 6%

6onee 10%

To4HOCTH onpeae/ieHUsI BLIDOPOYHOM Cpe/Hell CUUTAETCS CPpeaHeid, eCJIM OTHOCUTEIbHAs
omudKka BbIOOPOYHOIA cpeaHeii...

Menee 3%

+06oiee 3 1 meHee 6%

6omee 6%

6omnee 10%

To4HOCTH onpeae/ieHUsI BLIDOPOYHOM CPeIHel CUYUTAETCS HU3KOM, eCJIM OTHOCUTEIbHAas
omudKka BbIOOPOYHOIA cpeaHeii...

Menee 3%

Oonee 3 u meHee 6%

+ 6omnee 6%

6omnee 10%

2
. v
IIo 3T0i1 hopmyJie B AUCIEPCHOHHOM aHaAIU3e I = = PacCYUTBHIBAIOT
Z

Pacnpenenenue CterofeHTa

3aKOH HOpMaJIBLHOTO pacnpezeneHus ['aycca

+ Pacnpenenenue @umepa

Pacnipenenenue Ilupcona

Pacnpenesienne @uiepa B AUCIIEPCHOHHOM aHAJIM3e ONpPeleJ 0T o opmyuie...

Kakosa 0yaer ¢popma nposiBjieHUsI KOppeJsiliiM, KOTAa NPH YBeJINYCHHH OJHUX IPU3HAKOB
COOTBETCTBEHHO YBeJIUYNBAIOTCS APyrue Nnpu3Haku?

KpuBonuneiinas

+ IIpsamonuHelinas
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KauectBennas

KonnuectBennas

Korna ncenenyercsi cBsi3b MexK1y IBYMSI IPU3HAKAMM, TO 3TO KOPpPeJIsiLuS...
+ [Ipocras

MHoOxkecTBEeHHas

Cpennsis

IIpomesxyTouHas

Koraa uccienyercs cBsi3b MeskaAy TpeMsi M 0oJiee NPU3HAKAMM, TO 3TO KOPPe/IsLHUs. ..
IIpocras

+ MHo)ecTBeHHas

Cpenuss

[TpomesxkyTouHas

CreneHb 1 0COOEHHOCTH M3MEHEHHs OAHOr0 U3 npu3HakoB (X) Ha eqxuHuny aApyroro (Y) —
3TO...

KOppesIus

Bapuanus

qucrepcus

+perpeccus

KakoBa 0yaeT TOYHOCTD onpeneieHns: BbIGopouHoii cpeaneii ecomm Sx% = 2%
+BpIcokas

Cpennsis

Huskas

OueHb HU3Kas

KakoBa 0yaeT TOYHOCTD OnpeieieHus: BLIGOpouHoii cpeaneii ecomm Sx% = 4%
Bricokas

+ Cpenuss

Huskas

OueHb HU3Kas

KaxkoBa 0yaeT TOYHOCTH onpeesieHus: BbIGopouHoii cpeaneii ecoim Sx% = 12%
Bricokas

Cpennss

+ Huskas

Ouenb HU3Kas

BoccranoBiieHue BblNaBIlIei AaThI IPOBOAAT 1O opmy.ie
V+nP-Y"X
[-n
IV +nP
(1-1)x(n—1)
+ eV +nP-Y X
(1-1)x(n-1)
B S
(I-1)x(n-1)
IV +nP-%' X 10 nannoii popMy.ie NPOBOASAT
(1-1)x(n-1)
+ BOCCTAHOBJICHUE BbITIABILIEH JAThI
BI)I6paKOBKy COMHUTCIIBHBIX OaT
OIPEEIEHUE TOBTOPHOCTHU OIIBITA
onpeaeeHue TOYHOCTH ONbITa
PacusieHeHnne o0ieii cyMMbl KBAJIPATOB OTKJIOHEHU 1 00111ero YucJia cTeneHeil cBo60AbI HA
YaCTU — KOMIIOHEHTBI, COOTBETCTBYIOIIIHNE CTPYKTYPE IKCIIEPUMEHTA, U OLICHKA 3HAYUMOCTH
AEUCTBHUA ¥ B3aMMOJAEHCTBHA U3y4aeMbIX (PAKTOPOB ABJISETCH CYLIHOCTHIO

Xeoc =

Xesoc =

Xeoc

Xeoc =
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+JIMCIIEpCUOHHOTO aHAIN3a

KoppensiuronHoro ananusa

Perpeccuonnoro ananmsa

KoBapuanyoHHOro aHanusa

Kaxoii noka3are;ib HaxXoadT no popmysae N =/-n?
Koppekrupyrommuii pakrop

+ OOmmee uncio HaOMOACHUI

ITpon3BoapHOE HAYaIO

IIpou3BOIBHBIM MOMEHT IIEPBOM CTEIIEHU

3amura npakTu4eckoii padorsi 1
Bonpocs! 1o 3amure npakTHueckoil padoThl «3a1auu U OCHOBHBIE MOHATHS. COBOKYITHOCTD
U BBIOOPKa»
4. Yro B arpOHOMHMH Ha3bIBAIOT BapUalIME€il U BApbUPOBAHUEM?
Uro Takoe reHepaibHasi COBOKYITHOCTh?
UYto Takoe ypoBEHb JIOBEPUTEIHHOM BEPOSITHOCTH KaK €ro UCMOIb3YIOT U 3alHChIBAIOT?
Uro Takoe HOpMaIbHOE pacrpezeneHue?
Korna ucnonp3yior 3ak0H MaJlbIX BEIOOPOK?
UTto 03HavaeT KpUTEpUil 10CTOBEPHOCTHU ?
10 Jaiite xapaktepuctuky kpurepust CTbioJieHTa U KpuTepus Duiiepa.
11. Ilepeuncaute OCHOBHBIE 3aJ]aul MAaTEMAaTUYECKON CTaTUCTUKU.

S

3amuTa npakTH4ecKoii padoTsl 2
Bomnpocsl 1o 3amure npakTudeckoi padoTsl «AHAIN3 BapUALMOHHBIX PAOB (BBIYUCICHUE
CTaTUCTUYECKUX XapAKTEPUCTUK BHIOOPKH ) KOJIMUECTBEHHON U KaUECTBEHHOW M3MEHUYMBOCTH

6. YeM oTiiMyaeTcss KOJIMYECTBEHHAS U KAUeCTBEHHAs U3MEHUYUBOCTh?

7. [Tpu KakuX yCIOBHUSIX BRIOOPKA CUMTACTCS MAJIOH M OOJIBIION?

8. Kakue OCHOBHBIE CTAaTUCTMUECKHE XapaKTEPUCTUKU MCHOJIb3YIOT B KOJIMYECTBEHHOU
WU3MEHUYUBOCTU?

9. Urto Takoe BapuUaIlMOHHBIN P U KaK €ro COCTABIISIOT?

10. Kakue cTaTUCTHUECKHME XapaKTEPUCTUKU BBIUUCIAIOT JJIS  aHalU3a KaueCTBEHHOMH
M3MEHUYUBOCTH

3amura npakTu4eckoii padorsl 3
Bomnpocsl 1o 3amute npakrudeckoi padboTsl «lcnoab30BaHNE MAaTEMaTHUECKONW CTATUCTHKH MTPH
IUTAHUPOBAHUM SKCIIEPUMEHTA U TIOJIrOTOBKA JAHHBIX K CTATUCTHUECKON 00paboTKe»

6. YewM ompenensercss He0OX0MMas HOBTOPHOCTh OyAyILEro onsita?

7. ITo xakoil popmysie MOXKHO ONPEEIUTh HOBTOPHOCTH OIbITA?

8. KakoBa ocHOBHasl 3a71a4a BHIOOPOYHOTO METO/Ia UCCIIEOBAHUI?

9. [To xakoMy KpUTEPHIO ONIPEACIIAIOT MPUHAIIIEHKHOCTh BAPUAHT K JAHHOW COBOKYITHOCTH?
10.  Ilo kakoit ¢opmyse IpOBOJAAT BOCCTAHOBIIEHHE BHIMABIINX AAT?

3amuTa npakTu4eckoii padotnl 4

Bonpocs! no 3amuTe npakTHuecKoi padoTsl «JlucrnepcuoHHbIN aHanu3»
1. Kem pa3paboTaH u BBEAEH B MPAKTHUKy arpOHOMHYECKHUX MCCIEIOBAHUMN HCIEPCHOHHBIN

aHayn3?

2. Yro ABISETCA CYUIHOCTHIO JUCIIEPCUOHHOTO aHaau3a’?

Jl1g 9ero onpenensitoT COOTHOLIEHUE TUCTIEpCUii?

4. Ilpn xakux 3HaueHusAX Kpurepus Ouinepa HyneBas TUIIOTE3a MOATBEPXKAACTCS WIU
onposepraercs?

5. B kxakoM ciydae mpoBOJAT OLEHKY CYIIECTBEHHOCTH YAaCTHBIX Pa3Inyuii?

W
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6. KakoBbl OCHOBHBIE IPEUMYILIECTBA AUCIIEPCUOHHOIO aHaIn3a?
7. KakoBbl OCHOBHBIE Pa3INyUsl IUCIIEPCUOHHBIX aHATU30B?

3amurTa npakTu4eckoii padorsl 5
Bonpoce! o 3amuTe npakTHueckon padoTsl «KoppensinoHHbIN U PerpecCCHOHHBIN aHAIN3»

NoUnhA LD =

Jns yero npeaHazHaueH KOPPEIALMOHHBIN aHaIu3?

Kakoii MoxeT ObITh KOppensus mo GopMe U HalpaBICHUIO?
Korna koppensiuuio u perpeccuto Ha3blBarOT MPOCTOM ?

Korna koppensiiuio 1 perpeccuio Ha3blBatoT MHOKECTBEHHOM ?
Kakue nokazatenu B KOppeIsIHOHHOM aHAINU3€ UCIIONb3YIOT JIsl OEHKU TECHOTHI CBSA3H?
Uro Takoe perpeccusi?
Korga cBsi3p MeX 1y TprU3HAKaMU CUMTACTCSI CHIIBHOM, CPEIHEH U caboii?

Tabsmiia 3.2 — Kputepuu o1jeHKY C(hOPpMHUPOBAHHOCTH KOMITETEHILIUM

Kop v HaumeHOBaHMe

Kpurtepuu olieHuBaHUs cOPMUPOBAHHOCTH KOMITeTEHLIUN

WHAWKATOpa YaCTH KOMITEeTeHLIMH)

JOCTYKEeHUST Ha 0a30BOM ypOBHe Ha TOBBIILIEHHOM YPOBHE
KOMIIeTeHLIMM (YaCTU | COOTBETCTBYET OLIEHKe | COOTBETCTBYET OLIeHKe | COOTBETCTBYET
KOMITETeHL[H) «YJOBJIETBOPUTE/IEHO» «XOPOIIIO» OL|eHKe

50-64% ot 65-85% ot «OTJIUYHO»
MakCHUMasibHOTO Oasiia | MakcuMasibHOro fOasia 86-100% ot
MaKCHUMaJTbHOT'O
Oanna

OIIK-5 CrygeHT criocoben nof, | CtygeHT criocoben nof | CTygeHT
1-1. Iog PYKOBO/ICTBOM PYKOBO/ICTBOM criocobeH  mof
PYKOBOZICTBOM crequanicrta  Gojee | crienpanudcra  Gosiee | pyKOBOZICTBOM
crielUanicTa 6onee BBICOKOM BBICOKOH creypjamcra
BBICOKOI KBanubUKalum KBanmMbUKaluu Oomee  BBICOKOM

orpefie/IMTh  OOBEKT | orpefeTh  OOBEKT | KBaTU(pHUKALN
KBa/M(pUKaLm . .

WCCIIeIOBaHUM, HO | UCC/Ie/IOBaHUH, HO | OTIpe/ieNINTh
y4yaCTBYyeT B

UCTIBITHIBAET JIOTTyCKaeT HeTOYHOCTH | OOBEKT
HpOBE/IEHNH 3aTpy/iHeHUsI B|B WCTIONIb30BaHUU | UCCTIe/JOBAHUH,
SKCMEPUMEHTANIBHBIX | yeronip30Banmu COBPEMEHHBIX UCTIO/Ib3y €T
HUCC/1el0BaHNN B COBPEMEHHBIX nabopaTopHBIX, COBpEMEeHHbIe
o6/1acTy cafloBOJCTBA nabopaTOpPHBIX, BereTaljMOHHBIX U | 1abopaTopHbIe,

BereTar[MOHHbBIX U | TIOJIeBBIX MeTOZIax | BereTalluOHHbIE U

TIOJIEBBIX MeTo/laX | UCCIeJ0BaHUM TI0JIeBbIe METO/IbI

HCCJieJOBaHU M WCC/IeIOBaHUN B

CaJI0BO/ICTBE

OIIK-5 CrygeHT cniocobeH | CTyzieHT cniocobeH | CTyzieHT
I/I'[[-2 I/ICHOHBByET IIPOBOJWTH IMPOBOJUTDH crocobeH
KJIaCCHYeCKIe u CTaTUCTUYECKYIO CTaTUCTUUECKYIO MTPOBO/IUTH
COBpEMEHHBbIe 06paboTKy 06paboTKy CTaTUCTUYECKYTO
MeTOBI pe3y/bTaTOB  OMBITOB | Pe3y/IbTaTOB  OMBITOB | 00pabOTKY

TIPOCTENIITNMU HO UCTIBITBIBAET | Pe3yJ/IbTaTOB
WCCJIe/IOBaHMs B

MeToZaMHU 3aTpy/IHEHUsS B BBIOODE | OTBITOB
CaJI0BO/ICTBE

MeToia

2 OOEHNBAHUE ITMCBbMEHHbBIX PABOT CTYJEHTOB,
PEI'JIAMEHTUPYEMbBIX YYEBHbBIM IVIAHOM
[TucbMeHHBbIe PAOOTHI MO AUCLIUTIIMHE YueOHBIM TIJIaHOM He MPe/lyCMOTPEHHbI.
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3 OIIPEAEJIEHUE PE3YJIBTATA
IMPOMEXYTOUHOM ATTECTAIIUA

dopma NpoMeXXyTOUHOM aTTecTalvy 0 AUCLIUTIIMHE K3aMeH.

OIIK-5 CnocobeH K yuacmuio 8 npogedeHUU 3KCNnepumMeHma/abHbIX UCC/Ae008aHULl
@ npogheccuoHabHOU Oesime/ibHOCMU

3adaHus 3aKpblimoz20 muna:
BapuaHT onbiTa 3T0
+ M3y4aeMoe pacTeHHe, COPT, YC/I0BUS BO3/ie/IbIBaHUSI, arpOTeXHUUeCKUI NpreM Ui UX
coueTaHue
PSiZi JaHHBIX, B KOTOPBIX YKa3aHbl 3HaUeHUs BapbUPYIOILero Npr3HaKa B MopsiKe
BO3paCTaHUs WK YObIBaHUS
j/ieMeHTapHasi e/IMHULIA OTbITa, YaCTh T/IOI[A/IU OTbITa, UMelolljast OTipe/ie/ieHHble pa3Mep U
hopmy
YMCJI0 OJHOUMEHHBIX /Ie/ITHOK Ka)KJJ0r0 BapyMaHTa B JAHHOM T10JIeBOM OTIbITe

O/ UH WM HeCKO/IbKO BAPUAHTOB, C KOTOPHIMH CPAaBHUBAIOT ONBITHbIE BAPUAHTHI
Ha3bIBaKOT ...

OMBbITHBIN BapHUaHT

+ KOHTPOJIbHBI BapUaHT

MCCieJoBaTe/IbCKUI BapUAHT

Hay4HbIM BapUaHT

CoOBOKYITHOCTH BCeX ONBITHBIX M KOHTPO/IbHbIX BAPUAHTOB COCTABJIAET
CcXeMaTUUeCKHH 1J1aH OIbITa

BapUaLIMOHHBIN psifi

+ CXeMy OIbITa

NIpOrpammy OIbITa

HccnepoBanus, Ha CielHa/IbHO BbIJI€/IEHHOM y4acTKe, IUI0J0Po/iHe MOYBbI U HCTOPHSA
KOTOPOIr'0 X0POIII0 U3yUeHbI M 0JHHAKOBBI 3TO ...

JlabopaTopHBIi METO

+ ITosieBoit MeToOZ,

[Tpor3BO/ICTBEHHBIH OITBIT

BereTaijioHHbIM MeTOZ,

Kakoii u3 3KcnnepuMeHTOB fABJ/ISIETCS OCHOBHBIM B arPOHOMMHU?
JlabopaTopHBI 1 BereTaliMOHHBIH

JlabopaTopHbIi

JlabopaTopHbIii, BereTaliMOHHBIN U TU3UMeTPUUeCKHUi

+ IToneBoit

ITOBTOPHOCTH OTIBITA HEOOXO/JUMBI ....
JJ151 yBeJTMYeHHUs T1JI0LLaJu OTbITa, J/151 UCIIOIb30BaHUsl TEXHUKU U T.[.
JJ1s1 pa3Mell{eHHs] BapUaHTOB M TIOBTOPEHUI Ha OMBITHOM yuacTKe
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+ JI71s1 CHYKeHUsI OLIMOKHY U TOBbILIeHUs] TOUHOCTH, TIpe0TBpallieH s BAUSHUS C/TyyaiiHbIX
(hakTOpOB U T.[.

[JIs1 OTIpefie/ieHNst pa3HOBUHOCTH MCC/IeZlyeMoro (pakTopa, OT KOTOPOro HaJletoTCsl
N0JTyYaTh JIyYllle pe3y/ibTaThl

IIpoAo/DKUTE/TbHOCTh MPOBEJEeHHOr0 ONbITa COCTaBuiIa 28 jieT, TAKOU ONBIT CJ/IejyeT
CUMTATh....

KpaTKOBPEMEHHbIM

+ MHOTOJIETHUM

J/TUTETbHBIM

TIPOJO/DKUTE/IbHBIM

IIpoAo0/DKUTE/TBHOCTh MPOBEJEeHHOr0 ONbITa coOCTaBuiIa 62T roja, TaKoM ONBIT C/Ie/jyeT
CUMTATh....

KpaTKOBPEMEeHHbIM

MHOT'OJIETHUM

+ JIUTE/IbHBIM

TIPOJOJ/DKUTE/IbHBIM

IIpo/j0/KUTe/TIbHOCTH MPOBEAeHHOI0 OMNbITA COCTaBU/Ia 3 rofa, TAKOU OMbIT C/1ejyeT
CUMTATh....

+ KpaTKOBpPeMeHHbIM

MHOTOJIETHUM

J/TUTETbHBIM

TIPOJO/DKUTE/IbHBIM

TexH0/I0TUsA BO3/ie/IbIBAaHHS U YC/IOBHS HAa ONBITHOM yUacTKe, KpoMe UCC/IeyeMbIX
(akTopoB, JO/HKHBI OBITH 0AUHAKOBBIMHU 3TO ...

3¢ (PeKTHBHOCTD OTTbITa

TOUHOCTH OTIbITA

BOCTIPOM3BO/JUMOCTh OTIBIT

+ TpaBUJ/IO IMHCTBEHHOTO JIOTHUECKOTO Pa3/THuus

CpaBHHTe/IbHasi 00beKTHBHAs OLEHKA JefiCTBUA Pa3/IMUHbLIX (haKTOPOB )KU3HH,
YC/IOBHI, MPUEMOB BO3/€/IbIBaHMs WM UX COUETAaHHH Ha YpPO)Kau
CeTbCKOX03AHCTBEHHBIX KY/JIBTYP M €ro KauecTBo 370 ...

JlabopaTopHbie OTMbITHI

OMBITBI TIO COPTOWCITBITAHUIO

[TonieBbIe OMBITHI

+ ArpoTexHHUYeCcKHe OTIbIThI

OnbIThl, IJje CPaBHUBAKOTCS NPH 0AUHAKOBBIX YC/JI0BUAX FreHeTHUEeCKH pa3/IMYyHbIe
PacTeHus, CIYXKaT /IS 00beKTUBHOMN OLeHKH COPTOB M THOPH/I0B
Ce/IbCKOX03AUCTBEeHHBIX KY/IbTY

JlabopaTopHbIe OMbITHI

+ OMnbITHI 110 COPTOUCIIBITAHUIO

[TonneBbIe OMBITHI

ArpoTexHHhuYeCcKHe OIbIThI
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UTo 03HauUaeT «4aCTh YUETHOH /ie/IATHKH, MCK/IIOUeHHAas U3 yueTa BC/IeACTBHE
C/IydalHbIX MOBPEX/J€HHI WM 0IIH00K, JOMyIeHHBIX BO BpeMs padoTh»?

+ BrIk/touKa

BriOpakoBKa

Otbop

3alrrka

Pa30uBKy yyacTKa noj onbIT HAUHHAKOT ...

C pa30MBKY OT/Ie/TbHBIX TIOBTOPEHUH

C OTOMBKM 3all[UTHBIX 10JIOC

+ C BbIZiesieHHs 0011[eTO KOHTYpa OIbITa ¥ KOHTYPOB OT/e/IbHBIX TTOBTOPEHUM
C YCTaHOBJIEHUS] STUKETOK

MeTtoj paciuen/ieHHbIX Je/ITHOK HUCII0/1b3yeTCsl IPeuMyIeCTBeHHO
114 3aK1aiKu OJHO(AKTOPHBIX OMBITOB

+ J151s1 3aK/1aJKM MHOTO(DaKTOPHBIX OIBITOB

7151 3aK/1aIku I/IUTe/bHBIX OMbITOB

15151 3aK/1aZIKui MHOTOJIETHUX OTIBITOB

3adaHusi OmKpbImo20 muna:

1. UTo Takoe HayuyHOe UCC/IeJOBaHNEe U YPOBHU HAyYHOTO UCC/Ie0BaHUS

HayuHoe nccieoBaHie — MPOLeCC U3yUeHUss KOHKPETHOTO 00beKTa, SIBJIEHUST WU
npeMeTa C Le/TbI0 BBISB/IEHUS] 3aKOHOMEPHOCTH MX BO3HUKHOBEHUSI U Pa3BUTHS, a TAaKKe
nipeobpa3oBaHus B nHTepecax obijecTBa. OOIjas 3ajjaua Ka>kJ0oro HAy9HOTO MCC/IeZl0BaHus
— TI03HaHMe 3aKOHOB MPHUPO/IbI, IOMCK MyTeH U CPeZICTB UX MCITO/Ib30BaHHUS B ITPAKTHUECKOU
JesaTelbHOCTH. Bce wucc/iefoBaHus BeAyTCSd Ha TpeX B3aMMOCBSI3aHHBIX —YPOBHSIX:
9KCTIepUMEHTA/TbHOM, TeOPeTHYeCKOM U 0000I111aro1ie-0rm1icaTe/TbHOM.

Ha »3KcriepyMeHTa/lbHOM YPOBHE CTaBSAT 3KCIEPUMEHThI, HAKarIUBalOT (aKThl,
aHA/TU3UPYIOT MX, 0000IAIOT U /Ie/Iaf0T MpaKTUUeCKHe BbIBO/IbI. Ha TeopeTHuecKoM ypoBHe
CUHTEe3UPYIOTCS 3HaHUS, (OPMHUPYIOTCS 00IIiie 3aKOHOMEPHOCTH B OTpe/Ie/IeHHOW 00/1acTH
3HaHui. Ha ommcarenbHO-00001Iar0I[eM ypOBHE WCC/IeJOBAHUN OIMUCHIBAIOTCS SIBIEHUS,
MPOMCXOAIIME B TPHUpPOZe. OTO HAO/MIOJEeHUS 3a POCTOM W pPa3BUTHEM paCTeHUH B
3aBUCHMOCTH OT TIOTOZbI, 3a TIPOXOXKAeHHeM (eHOIOrHUecKux (a3, MOPO30CTOMKOCTHIO,
3aCyX0YCTOMYMBOCTBIO U T.[.

2. Buibl HayuHbIX HMCC/IeI0OBaHUU

Bu/ibl ¥icC/ieJOBaHUM B 3aBUCHMOCTH OT LI/ — TI03HaBaTe/IbHOW WU MPAKTUYeCKOM
— TI0/Ipa3ZiesisitoT Ha (yHjaMeHTaIbHbIe W TIPUK/IaZiHbIe. JTO ZiejieHHe YCJIO0BHO, TaK Kak Ha
oTipe/le/IeHHbIX 3TamaxX (yHJaMeHTalbHbIe WCCeJOBAHUS MOTYT TepexXO/JUTh B
MpUKJ/IaaHbIe, W HaOGOpOT, UTO CBHUAETE/BCTBYET O B3dMMOCBA3M HAYYHOI'O IMO3HAHUSA C
MPAKTUKOM.

dyHpaMeHTalbHbIE WCC/Ie0BAHUS HallpaB/ieHbl Ha W3yueHWe SIBJIEHUH U 3aKOHOB
TIPUPO/IbI, HA pPaCIIMpeHre 3HaHWH 00 OKpy»KarollieM MUpe. Pe3y/ibTaThl UCIIOTB3YIOTCS 1S
pa3paboTKU TeXHOJIOTHM BbIpallBaHUSI.

[puKiaziHbIe UCCeI0BaHUS HAlpaB/IeHbI Ha W3ydyeHre (haKTOPOB >KU3HU pacTeHU! U
3aKOHOMEDHOCTeM CBSI3U MKy pACTeHHWeM U CpeJiod, Ha CO3/laHHe TIepCIeKTUBHBIX
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COpTOB, pa3paboTKy 3¢ (deKTUBHBIX TIPUEeMOB MOBBILLIEHHUS YPOXKasi U KauecTBa MPOAYKLIWU.
KoHeuHass 1jelb BCeX NPUK/IA[HBIX MCC/IE€OBAaHUM — BHeJDeHWe WX pe3y/bTaTOB B
MPaKTUKY.

3. UTO Takoe 3KCIIep¥MeHT, OIbIT

OKCIIepUMEHT, OIBbIT — HAYYHO T[OCTaBJ€HHBIM OMBIT, MPU KOTOPOM  SIBJIEHUS
BBbI3bIBAIOT HCKYCCTBEHHbIM IIyTeM WIA aKTMBHO M HalpaB/JIeHHO BO3JEHUCTBYIOT Ha
M3yyaeMblii OOBEKT U TPOIecChl. JTO BeAYIUMA METOJ arpOHOMUYECKUX WCCIIe[JOBaHUM.
XapakTepHasi uepTa W TJlaBHasg OCOOEHHOCTH JIFOOOTO0 TOUHOTO HAyUHOTO OMbiTa — €ro
BOCIIPOM3BOJUMOCTb.

OKCIIepUMEHT CTas TOCIOJACTBYIOLMM MeTOZ0OM MCC/Ie[JOBaHUSl BCeX eCTeCTBEeHHBIX
HayK. IIpy TIOATOTOBKeE K SKCIIEPUMEHTy XapaKTepHOW OCOOEeHHOCTBIO —SIBJISIETCS
TpeJBapUTE/IbHbIA ~ MBICJIEHHbIM ~ 3KCIIEDUMEHT,  HalpaB/€HHbIM  Ha  CO3/laHUe
cooTBeTCTBYyIOIIell 0OcTaHOBKM orbiTa. OHa TpebyeT OT wuccienoBaresis OOJbILION
JpYJULIMK U TBOpUYECKOro BooOpaxeHusi. Heo6X0MMO MBIC/IEHHO TIPeACTaBUTb BeCh XO[
JKCTIeprMeHTa, yOpaTh BCE JIMIIHee, Melllarolljee W3YUeHHWIO SIBJIeHUs. DKCIIePUMEHTaTop
JO/DKEH yMeTh COCpeIOTOUMTb BCe CBOe BHUMaHWe Ha wuccieayeMoud mpobieme —
MIPOZ0/DKUTENIBHO U YIIOPHO IyMaTh O HeW.

4. Y10 Takoe BapuaHT, KOHTPOJIb, CXeMa OI1bITa, [IOBTOPHOCTh?

Ba)kHOM 3a/jaueli CpaBHUTETBHOTO KCIIEPUMEHTA SIB/IIETCSI KOJTMUeCTBEHHAsT OI[eHKa
3pheKTOB OMBITHBIX, T.e. W3yUaeMbIX B OMbITe BapuHaHTOB. OJUH WM HECKOJbKO
BapMaHTOB, C KOTOPbLIMH CPAaBHHWBAIOT OITbITHbIE BAapHAHTBI, HA3bIBAIOT KOHTPOJIEM, WU
CTaH/IapTOM.

COBOKYIMHOCTb  OMBITHBIX M  KOHTPOJIbHBIX BapUaHTOB COCTAaB/ISIET  CXeMY
9KCriepuMeHTa. BapuaHThI ObIBAIOT KaueCTBEHHbIE — COPTA, KY/bTYPbI, CIIOCOOBI TTOCEBA U
00pabOTKK MOYBBI, MIPE/IIIECTBEHHUKH U T.I., U KOJIMUECTBEHHbIE — HOPMBI TIOCEBA, [J103bI
yaobpennii, TayomHa 00paboTku w T.n. Kakaplii BapuHaHT TIPUMEHSIOT K OJHOW WU
HECKOJIbKAM 3JIeMeHTapHBIM eIMHULIAM OITbITa, KOTOPbIe Ha3bIBalOT TTIOBTOPHOCTHIO.

5. UTo Takoe 110/1eBOM MeTO/?

[ToneBol MeTOJ — WCC/e[IOBaHUSI B M0Jie, HAa CHeL[MaJbHO BbIJIeJIEHHOM YuacTKe,
TJIOAOPO/AYe TIOUBbI W WCTOPUST KOTOPOTO XOPOLIO H3yuyeHbl U OJWHAKOBbL. OMbIT
TIOBTOPSIFOT Ha TEPPUTOPHMU U MO TrofiaM, ero Ljeb — yCTaHOBUTb B/IUSIHHE U3y4YaeMbIX
arporpyueMoB WM COPTOB Ha ypoOXKallh M KaueCcTBO mNpoAyKiuu. [loseBol oOmNbIT —
3aBepIlIAoIMK 3Tall arpOHOMUYECKUX WCCAe[OBaHUM, JIydlllMe ero pe3yabTaTbl MOTYT
BHEZIPSTHCS B TIPOM3BO/CTBO.

6. TUMMUHOCTD OMBITa, KaK OJJHO U3 TPeOOBaHH K T10JIEBOMY OMBITY

TunuyHOCTh ombITa. OMBIT HEOOXOJUMO MTPOBOJUTL B TUITMYHBIX /I 30HBI, PaliOHa,
WIN XO0351CTBA YC/IOBUSX, Ha MOYBaX, Harbosiee O1aronprsTHBIX [I7isi KOHKPETHBIX KYJIBTYD
M pacripoCTpaHeHHbIX B JIAHHOW MOYBEHHO-K/IMMAaTHyecKod 30He. B orbiTe Heobxogumo
NpUJEep)KUBaTbC TUIMWYHON /11 30Hbl arpOTeXHUKH, PEeKOMEeHJ0BaHHOW HayuHbIMU
yupeXx/IeHUsIMH, B C/lydae eC/iv Bbl He TUIaHHWpYyeTe COBepIIeHCTBOBaHMe TexHoJoruu. Bce
paboThl B OMbITE [O/KHBI OBITH MEXaHW3UPOBAHbI B COOTBETCTBHE C TIePCTIEKTUBHOU
arpoTeXHUKOM.
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B omnebiTe HEO6XO,E[I/IMO BblA€P)KUBAThb TUIIMYHOCTL II0YB MW TIIOAIOYB, YPOBHA
IF'PYHTOBBIX BOJ, CKJ/IOHAd, €r0o 3KCITIO3ULIMH, dT'DOTEXHUKHU U YDOBHA ME€XdHU3allUH.

7. IIpyurogHOCTD OMbITa, KaK OJHO 13 TpebOBaHHii K TI0JIEBOMY OITBITY

[IpyrogHOCTh OMbBITA — 3TO COOTBETCTBUE 3€MeJIbHOTO yuacTKa, I0CaJj0YHOro |
IIOCEBHOTO MaTrepuasa, a TakkKe arpoTeXHUKU 3ajauaM ornbiTa. Hanpumep, 1Lenb onbiTa
W3yUnTh BAWSHHWE 7103 yzaoOpenuit or 30 mo 150 Kr/ra, a B TpeAbIAyIIAN ToJ Ha BCEM
y4acTKe BHOCH/IM 110 150 Kr/ra, TaKkOM yuaCTOK He MPHUro/ieH, T.K. Ha TaKOM BbICOKOM (hoHe
MO>KeT He MPOsIBUTHCS 3 (PeKTUBHOCTh U3yUaeMbIX J03.

8. TpeboBaHue eAMHCTBEHHOIO JIOTUYECKOTO pa3/iMuusi, KaK OJHO U3
TpeOOBaHMI1 K TI0JIEBOMY OIIBITY

TpeboBaHKe eJUHCTBEHHOTO JIOTUYECKOTO Pa3/IMuisi 03HAYAET, UTO B OIMBITE MOYKHO
WU3MEHSITh JIUIIb TOT (aKTOp, KOTOPBIA U3yuaroT, TIPU CTPOTOM MOCTOSIHCTBE BCEX JIPYTHX,
He M3ydyaeMbIX (DakTOpPOB ¥ ycsioBuil. Harpumep, u3ydaroT HOPMBI BBICEBA CEMSTH, MOYKHO
WU3MEHUTb TOJbKO YHCJIO BBICESTHHBIX CEMSH Ha eJUHHIy Iuloliaau. Bce ocranbHbIe
3/IEMEHTBI arPOTEXHUKH [IO/DKHBI ObITh OJMHAKOBBIMU Ha BCEX [IE/ITHKAX OTbITA.

9. INpuHIMM 11e/1ec000pa3HOCTH U ONTUMATBHOCTH, KaK OJJHO U3 TpeOOBaHMM K
T10JIeBOMY OIIBITY

[Mpuniun OyzAeT HapyllieH, ecJd COpPTa pPaHHUX CPOKOB TII0CeBa BBICEBATh
OJHOBpEMEHHO C COpTaMM TMO3JHUX CPOKOB I0CEBa; paHOCO3peBarolijue copra ybupaThb
OJJHOBPEMEHHO C TMO03HOCO3PEeBaIOLMMU; eC/Id CUIbHO pearypylolie copTa Ha yAo0peHus
yA00pSTH OAMHAKOBO C OCTa/JIbHBIMU U T.[. 3/1eCh CpaBHEHHE COPTOB HY>KHO BEeCTH He TIpU
OJJMHAKOBBIX, a TPU OINTHUMAJIbHBIX YCJIOBUSIX, COO/IO/Iasl TIPUHLIUAII 1ie/ieco00pa3HOCTH U
OTNITUMAbHOCTH, TBOPUYECKH, a He 111abJI0HHO MPUMeHSIsi TIPaBU/IO0 eAMHCTBEHHOTO Pa3/THyus.

10. OCHOBHBIE JOKYMEHTHI T10/IEBOT'0 OIbITa

B Ka)XZioM OIbITe CefyeT TIaTe/TbHO BECTH BCHO HEOOXOAWMYIO AOKYMEHTal[HIo.
OfHUM U3 BaKHEUIINX JOKYMEHTOB SIB/ISIeTCS TIJIaH OMbiTa, KOTOPbIM BK/HOUaeT HayuHOe
000CHOBaHUWE TeMbl HCC/e/I0BaHUM, CXeMy OIbITa, MeTOJ, pa3MellleHHsT BapUaHTOB,
METOAWKY YyueTOB W HaOMIO/leHuH, Ka/eHJapHbI TIJIaH BBHITIOJHeHUs pabot. Bropoi
Ba)KHBIM [JOKyMEeHT — TepBUYHbIe 3aluCH, KOTOpble BeAyTCS HEMOCPeJCTBEHHO Ha MecTe
TIPOBE/IeHUsI OTbITa B JHEBHUKE OMBITHLIX PAab0T. B XpoHO/MIOTHUECKOM MOpSiZiKe OTMeUaroT
He TOJILKO BCe BBITIO/IHEHHbIe PAbOThI U pe3y/bTaThl OIMbITOB, HO U OCOOEHHOCTU TOTO/IbI.
371eCh JKe YKa3bIBalOT METO/MKH, TT0 KOTOPBLIM BBITIOJTHS/TUCEH Te UM UHbIe paboThI.

['naBHy!0 KHUTY ombiTa (KypHan oOMbiTa) — BeAyT B Jjabopatopuu. B KypHase
3aMMChIBAlOT pe3y/bTaThl BCEX HCCAe[0oBaHUN (MepenuchiBalOT M3 [AHEBHHUKA). [ljd
yzmobcTBa 3aruceii pa3pabaThIBalOT COOTBETCTBYHOIIME (DOPMbI TaOJUI], Te YKa3bIBalOT
CXeMBbI OTbITa, IOBTOPHOCTH, Cpe/iHie apudMeTHUecKre U Ipyrue AaHHbIe.

B >kypHasbl 71ab0paTOPHOrO aHa/iv3a 3aHOCAT pe3y/bTaThl aHAIU30B pacTeHUH,
TIOUBBI, KaueCTBa ypo)kasi, MaTeMaTHueCcKoi 00paboTKe /JaHHBIX T0JIeBBIX WCCIeI0BaHUN U
nabopaTOpHBIX aHAMM30B. VITOT KaXK/JOro OTbITa — OTYET O HayuHOU pabore.

11. CuctemMaTuueckue OIHUOKHU B OIbITEe
CHCTEMaTI/IHECKI/Ie OLHI/I6KI/I — 9TO IIOCTOAHHOE 3aBbIllIeHHue W/IKW 3adHW)XeHHue
pe3yJ/ibTaToB OMbITa TOJ, AeCTBUEM orpe/iesieHHbIX (akTopoB. Takumu (hakTopaMu MOTYT
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OBITh 3dKOHOMEpPHOe€ H3MeHeHHe IUI0o40opoAuda TII0OUBbl B KdKOM-TO HAIIPpaBJ/IEHWH,
WHAWBUAYA/JIbHOE BaDBHUPOBAHUE OTAEJ/IbHBIX paCTEHHﬁ, HEUCIIPDABHOCTL BE€COB U [PYTUX
HpI/I60pOB. CucrtemaTHuecKle OIIMOKU OOHOHAIIpABJ/IEHHBIE, T.€. UCKaXKAKOT PE3YyJ/IbTAThl B
OAHOM HAIIpaB/I€HWHW, OHM HE€ MOI'YT B3dWMMHO II0ralidTbCAd. CucreMaTHuecKue OIIMOKHU
B/IMAKOT KdK Hd TOYHOCTb H&6]’IIO,Z[€HI/IH HaJ OTAe/JIbHBIMH pACTE€HUSMH, TdK W HA CpeJHHe
apI/I(bMETI/ILIECKI/Ie Mo OTJE/IbHBIM [e/ITHKaM W BdDUAHTAM. YMeHbIINTh CUCTEMAaTUUeCKUe
OLLIMOKY MOKHO IIyTeM IIDABU/IBHOT'O ITJIaHUPOBAHMSA, 3dKJ/IdAKH U TIPDOBEJEHUA OIIbITd.

12. Bujipl 110/1€BbIX OIBITOB

[ToseBble OMBITHI [IE/IATCS Ha IBE TPYIITIbL:

. arpoTeXHUYeCKHe

) OTIBITHI 10 COPTOMCTIBITAHUIO CEJTbCKOXO3SIHCTBEHHBIX KY/IbTYP

OcHOBHasl 3a/laya arpOTeXHUYECKUX OIBITOB — CPAaBHUTe/IbHAsE 00beKTHUBHAsI OLIEHKA
JNEeUCTBUS pa3/MUHbIX (DaKTOPOB J>KW3HU, YCIOBHM, TIPUEMOB BO3ZEbIBAHUS WM HX
COUeTaHUH Ha ypoykal CebCKOXO3SIMCTBEHHBIX KYJIbTYP U ero KauectBo. K 3Toli rpymme
OTHOCSATCSI OTIBITHI TT0 M3YUeHWI0 00pabOTKU MOUBHI, yZA0OpeHuH, 60phba C COpHSAKAaMU U
BPEJUTENISIMU U [ID.

B ombiTaX 10 COPTOMCIILITAHWUIO CPAaBHWBAIOTCS TIPH OAMHAKOBBIX YCJIOBHUSIX
reHeTHUeCKU Pa3/InyHble paCcTeHUst. TH OIBITHI CYXKaT AJii 00BEKTUBHOW OLIEHKU COPTOB
U TUOPHUIOB CebCKOXO3SMCTBEHHBIX KyJIbTYp. Ha OCHOBaHMM 3THX ONBITOB Haubosee
ypOXKaiiHble W IIeHHbIe TI0 KaueCcTBy COpPTa W THOPHbl PAaliOHUDYIOT U BHEJAPSIOT B
CeJTbCKOXO035IHCTBEHHYIO TTPAKTHKY.

13. Bu/pl moJieBbIX ONBITOB B 3aBUCHMOCTU OT M3y4daeMbIX (DAKTOPOB

B 3aBUCMMOCTM OT wu3ydaeMbiX (DaKTOPOB TMOJi€Bble OIbIThl MOAPA3AessoT
oiHO(aKTOpHbIe 1 MHOTO(aKTOPHbIE.

Ecnu B ombiTe M3yuaeTcs OJMH MPOCTOM KOJWYECTBEHHbIM (PAKTOP B HECKOIbKUX
rpajaiusax (go3el  yaoOpeHWE, HOPMBI BbICeBA) WM CPAaBHUBAETCS JeMCTBUE psija
KaueCcTBeHHBbIX (PaKTOpPoB (pa3Hble KYJbTYPbl, COpPTa, IpeAIeCTBEHHUKH), TO TaKOU
9KCIIePUMEHT Ha3bIBatOT MPOCTHIM, WU OAHO(AKTOPHBIM.

OmBITHI, B KOTOPBIX OZJHOBPEMEHHO M3YyuaeTcs JeliCTBUe ABYX WU Oosiee haKTOpOB
Ha3bIBalOTCSI MHOTO(AKTOPHBIMU. Y CTAaHOBUTh BEJIMUMHY W XapakKTep B3aUMOJeNCTBUI
MO3BOJISIIOT TOJILKO Te MHOTO(aKTOpHbIe OIbIThl, KOTOPble CIJIAaHUPOBAaHbI IO CXeMe
MOJIHOTO (paKTOpHaabHOro 3KcrnepuMeHTa (I1P3), koTopasi mpelycMaTprBaeT Hajlnure BCexX
BO3MOJKHBIX COUETaHWU U3yuaeMbIX ()aKTOPOB U UX rpajalvu.

14. Bupbl 110JieBbIX OINBITOB B 3aBUCUMOCTH OT JJ/IUTEIbHOCTH

[To pUTeNBHOCTU NMPOBE/IeHUs T0JIeBble OMbITHI Pa3ZesIsFOTCSl Ha KPaTKOCPOUHBIe,
MHOT'OJIETHHE U JJIUTe/IbHbIe.

K KpaTKOCpOYHBIM OTHOCST OIIBITBI IPOJO/DKUTENBHOCTBEO OT 3 70 10 sner. OHu
MOTYT OBITh HECTALIMOHAPHBIMU U CTAl[UOHAPHBIMH.

K MHOroneTHMM OTHOCST CTallMOHapHbIe I0JIeBble OMbITHI MPOAO/DKUTENBHOCTD 10-
50 net. K pyurensHbIM — Oosiee 50 feT.

OcHoBHas 3aZjaua MHOT'OJIETHUX Y JJIATeIbHBIX CTaljMOHAPHBIX OIBITOB — U3yueHue
JeNCTBUSl, B3aUMOJENCTBUS U  TIOC/IeeWCTBAS  CUCTeMaTU4YeCKd OCYILeCTB/IsIeMBbIX
arpoTexXHUYeCcKUX IpHeMOB WIM KOMIUIEKCOB MX Ha IUIOAOpPOJAMe TIOUBbI U KaueCTBO

NIPOAYKLIUH.



29

MHoronetHue ¥ [IUTe/bHble ONbITI He3aMeHWMbl IIDU M3yYeHUM (PU3MKO-
XUMUYeCKHX U OMOXMMUUYEeCKUX MPOL[eCCOB, MeJIEHHO MPOTeKAIIUX B TIOUBe.

B Haluel cTpaHe camblid [JIATeNbHBIA CTALMOHAPHBIA OMBIT — 3TO MHOTO(aKTOPHBIN
OTIBIT, 3a/10>keHHbIN B 1912 roay B [leTpoBcKoii (HbiHe THUMUPSI3€BCKOI) aKajeMUU.

15. Yucsio Bap¥aHTOB B I10JIEBOM OIIbITE

Yucio BapHaHTOB B CXeMe JIFOOOTO OrbiTa — OOBIUHO 3apaHee 3ajlaHHasi BeWYMHA,
KOTOpasl Ompefie/isieTcsl ero cofiepkaHueM M 3ajjayamu. Yuc/Io0 BapyuaHTOB He OKasbIBaeT
BAWSIHUS HAa TUIMAYHOCTH OTbITa, HO MOXXeT CYIIeCTBeHHO CKa3aThCsl Ha ero OImoOkKe.
YBe/MueHue uWc/la BapuaHTOB cCBepx 12-16 3HauuTe/NbHO YBe/JWYMBAET IUIOLAAb TIOJ,
OTBITOM B pe3yJibTaTe BO3pacTaeT MecTpoTa [MOYBEHHOT0 IIJI040POANS U PacCTOSTHUE MeXAY
CpaBHUBaeMbIMU BapyaHTaMH. Bce 3To BeZieT K yBeIMUEHUIO OIIMOKH OITbITA.

OmnbITEl C OOMBIIMM YMCJIOM BapUaHTOB TPeOYIOT BBeeHHsI B KaXKZ0e IOBTOPeHUe
[IBYX-TPeX KOHTPOJIbHBIX BapWAHTOB, WCIO/b30BaHUSI MeTOJa paclielyIeHHbIX Je/sTHOK U
T.. ECIM BapuaHTOB OYeHb Majo, HaripuMmep 2-3, TO Heobxoguma 0osiee BBICOKas
TOBTOPHOCTh, UYTOOBI WMETh AOCTAaTOYHOE KOJMYECTBO HAOJIIO[eHUM /i1 TIPaBUJIBHOU
OLIEHKH OIITMOKH OITbITa.

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

Pa3nuuatoT fBe TUIOLIa[M JesSHOK: oOIlyio (TIOCeBHYI0) M yUeTHYIO IUIOIIazb
nenisiHOK. Ha moceBHOM T/I0IaIU Ae/ITHKA pa3MelaeTcsl OUH KaKoh-M00 BapHUaHT OTbITa.
C yueTHOM IUIOIIAIA AeISSHKA YUUTHIBAOT yporkak. OHa MeHbllle ONbITHOW TUIOLAIU M3-3a
BblJI€/IEHUA CO BCe€X CTODPOH OTTLITHOM Ae/ITHKH, T10 €€ KpdsM, II0JI0C, HAd3bIBA€MbIX
3dllIMTHBIMHU. YPO)Kaﬁ C 3allMUTHBIX T10JI0C y61/1pa}0T paHbIIE, 1 OH B YUET HeE I10I1aZid€T.

17. 3a1uTHbIe 110JI0ChI Ha OIIbITe

Pa3nmyaroT OOKOBble M KOHIIeBble 3all[UTHBIE TOJ0CHL. BOKO8ble 3aujumku
BBIJI/ISIFOT BJOJIb JJIMHHBIX CTOPOH MEJSIHOK [/I1 WUCK/IOUEHUS] BJIMSHUSL PaCTeHUU
COCeHUX BapUaHTOB, KOTOpOe TeM 3HauuTe/libHee, ueM O0oJibllle paCTeHHs
pa3MMuaroTcs 1o CBoemy pa3BuTHiO. Oco0eHHO CWIBHO BJ/IMsSIHHAE COCEQHUX
BapHaHTOB IPOSIB/ISIETCSI B OMBITaX C yA0OpeHUsIMU, criocobamMu 00pabOTKH TTOUBHI,
Tpe/IIieCTBeHHUKAaMHM W OpoIlleHreM. B OoJIbIIMHCTBe CTydaeB, IIMPUHY OOKOBOM
3al[UTHOM TIOJIOCHI, KOTOPYIO yOWparoT TiepeJ yOOPKOM yYeTHOM IIIOIIa/IH,
yCTaHaBJ/MBAKOT B Mpegenax 0,5-1,5m.

B ormbITax C opollieHreM Wi repouligamMu (TIpU OTNPBICKUBAHWN) ITUPUHY
3allIUTHOM TMOJIOCHl YBEJIMYMUBAOT A0 2-3M. B omnbITax 10O COPTOMUCIIBITaHUIO
B/MSTHUEM paCTeHWM COCeHUX [e/ITHOK TipeHeOperaro, W OOKOBbIe 3allldTHBIE
MOJI0ChI He BbIJe/AT. [l pa3rpaHuueHus U3yyaeMbIX COPTOB MEXy [e/ITHKaMU
OCTaBJ/ISIFOT y3KHe He3acesiHHble MoJiochl MpuHOU 20-40 cm. KoHuyegble 3awjumku
IIMPUHON He MeHee 2M BBIZIE/ISIIOT /i1 MPeJOXPAHEHUsI YUYETHOM YaCTH Je/STHKU OT
CJly9aiiHbIX TOBpeX/eHui. KpoMe TOro, /i1 pa3BoOpoTa MalllMH M OpyAuUl C 000Ux
KOHLIOB JIeJITHOK BBIZIE/ISIFOT 3al[UTHBIE TT0JIOCHI INIMPUHOU HE MeHee S5M

18. ®opMa OIBITHBIX JeIIHOK
OTHOCUTeNBEHO (DOPMBI ONBITHBIX [e/ITHOK HeT eAWHBbIX pekoMmeHzalui. Bompoc
PelIaeTCd B KaXXKA0M C/Iydde B 3aBUCHMMOCTHU OT KYJIbTYPBI, 3da[a4 OIIbITd U €r0 KOHKPETHBIX
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ycnoBui. [le/iiHKW Ha3bIBalOT KBaJipaTHBIMU TPH OTHOLLEHHWW CTOPOH, paBHOM 1 (10x10 m
WM 5x5 M); IPSMOYTOJIbHBIMU — TIPY OTHOIIIEHUH JJTUHBI K IITUpUHe 0osbliie 1, HO MeHbIle
10 (5x20 m nmm 4x20 M); yA/IMHEeHHBIME MTPH oTHoIIeHnu 6osee 10 (2,5x40 m umm 4x60 m).

[IlupyHa TIOCEBHOM W YyUYeTHOM [e/NsHOK J[O/DKHAa OBbITh KpaTHOM IIIMpUHE
MeXIYpsAAbs, C KOTOPbIMU pa3MellalOT OMNBITHYIO KYyJbTYPy U >KejaTeJbHO KpaTHOU
LIMpYHE 3axBaTa CesJIKM M pacca/lonocaZoyHOM MalllMHbI, eC/IA OMbIThl 3aK/IaJbIBaloT C
WCIO/b30BaHUEM MeXaHu3auuu. [lensiHKY, KakK MpaBW/O, [AO/DKHbI HWMETb BBITSHYTYIO
dbopmy. UeM JivHHee [efsTHKW, TeM I[IOJIHEe OHM OXBaThIBAIOT TMECTPOTY ydacTKa M
o0ecrieurBarOT Jy4IIyl0 CPAaBHUMOCTb BapUaHTOB OMbiTa. DTOT 3dekT HabogaeTcsi B
OTHOIIEHUSIX JJIUHBI U MUPHUHBI 1:15, ofHaKO ueM OoJbllle OTHOIIEHHe JJTUHBI JIeSTHKU K
[MpyHe, TeM OOJbIINUK TIPOLIEHT eé TIIOIIaJy OTXOAWUT TOZ 3alUTHbIE TI0JIOChI, UTO
YCJIOKHSIeT OMBbIT U yBe/JMuMBaeT 3aTpaThl Ha ero mpoBejeHHe. B omnbITax C OBOLLIHBIMU
Ky/JbTypaMH COOTHOLLEHWe JJUHbl W LIWPUHBI [Ie/ITHKU TPeAINOUTUTE/IbHO MPUMEHSIOT
IIpUMepHO paBHbIMHU 1:3, 1:5, 1:10.

B orbiTax ¢ HeOOBIIIMM UMC/IOM BapyuaHTOB (8-10) u pa3mepoM zenssHOK okosio 100
M? JJOCTaTOUHO BBICOKAasA TOYHOCTB [10JIYYaeTC U MPH MPAMOYTO/ILHBIX W TPU KBAJPaTHBIX
JeIsHKax.

KBazpaTHasi popma JensiHOK TpeArouTUTe/IbHee TMPSIMOYTO/IbHOM U BBITSHYTOW B
OMbITax, rje CMeKHble BapUaHTbl MOTYT CW/IBHO B/MSTH APYr Ha Apyra, Harmpumep, INpU
W3yUeHHUH 51J0XUMHUKATOB

19. Hanpassienue fenstHOK

Ha AOCTOBEPHOCTE OIIbITd TdK)Ke€ OKda3bIBde€T BJ/IMAHKE HaAllpaB/I€HUA [OEJIAHOK, T.e.
OpHEeHTallMH WX Ha OIIBITHOM Y4dCTKe. Ha y4aCTKe C HeOJHOPOAHBIM IJIOAOPOAKXEM ITOUBBI
MPpaBU/IbHBIM CUHUTAETCA pa3MeljeHre Oe/TTHOK AHHHHOﬁ CTOpOHOﬁ B HalIpdBJ/IEHHU €TI0
usMeHeHus. B stom C/lyda€ BAdDUAHTHI IO OTHOIINEHHWKO K [JdaHHOMY I10Ka3aTeIto 6YAYT
HaXOJWTbCA B OAMWMHAKOBBIX YC/JIOBHUAX KW OLI€EHKA KX 3(1)(1)6KTI/IBHOCTI/I He HckKasutcg. Ha
CKJIOHe JIeISTHKU CJIeAyeT pa3MellaTh [JIMHHOW CTOPOHOW BZOJb CKJIOHA, a He TIONepeK
ckjioHa. IIpyM Ha/MMuMy 3alUTHBIX JIECOTIONOC [e/sTHKU C/IefyeT pa3MellaTh AJTUHHOU
T0JI0COM TepHeHAUKY/ISIPHO Jiecornonoce. Ha BBIDOBHEHHBIX MO TIJIOJOPOAUIO U pesibedy
YUaCTKaxX HaIllpaB/IieHHWe [Oe/JAHOK CYIINeCTBEHHOI'O BJ/IMAHHWA Ha AJOCTOBEPHOCTH OIIbITa He
OKa3bIBaeT.

20. YTo TaKoe MOBTOPHOCTH OIbITA?

[ToBTOPHOCTh OMBITa BO BpPeMEHM U TIPOCTPAHCTBE - OFHO U3 00s3aTenbHBIX
TpeOOBaHMM METOAMKHU ONBITHOrO Jiena. IIOBTOPHOCTh OMbITa Ha TEePPUTOPHHU Ha3bIBAaIOT
YHC/I0 OJHOMMEHHBIX /Ie/ITHOK Ka)K[0r0 BapvaHTa, a TIOBTOPHOCTHIO OIbITAa BO BPEMEHU —
YHCJIO JIeT UCTILITAaHUH HOBBIX arpOTeXHUUeCKUX IPUeMOB UM COPTOB.

[ToBTOpPHOCTU HEOOXOAVMBI:

1. Qs CHVDKEHUSI OLTMOKY OTIbITa U TOBBIIIIEHUsI €70 TOYHOCTH;

2. [J1s IpeZiOTBpAalLieHUs] BIUSHUS Ha OMBIT C/TyYalHbIX ()aKTOPOB;

3. A7isi 6osiee TOUHOTO OTpe/ie/ieHUst CPeAHUX apudMeTUUeCKUX IoKasaTesiel;

4. IJis yBelIM4YeHHs] Uuc/ia CTerieHeld CBOOOZABI U TIOBBILIEHUs JOCTOBEPHOCTH
pasMuuid MeXXay CpelHUIMUA apupMeTHUYeCKUMUY;

5. 1715 OObeKTUBHOMN CTaTUCTUUYECKOU OLIeHKH OITbITa.

ToYHOCTH OIBITA TOBBIMIAETCS TIPY YBEJIWYEHHH TIOBTOPHOCTH [0 4-6-KpaTHOW,
JajibHelIlee  TIOBbIIIEHWE TOBTOPHOCTH  COTIPOBOXKJAETCS  MeHee  3HAuuTe/bHbIM
yMeHbllIeHHeM OLLINOKHU.
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21.KKak oripezie/luTh TOBTOPHOCTH OIbITa MaTeMaTUUYeCKH?
Heobxoanmasi moBTOPHOCTh OYAYILEro OIbITa MPU YCTAHOBJICHHOMW ILUIONIAIN

ACILIHKH OIIPCACIIICTCA B OCHOBHOM JBYMs BCIMYHHAMH — HeCTpOTOI;'I 3EMCJIBHOI'O

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

%

m

22. MeTofbl pa3Mell|eHs IOBTOPEHUM B OMbITe

[TosieBbie OMBITHI OOBIUHO pacro/ararwT Ha TUIOMIaJU 3eMe/IbHOTO YYacTKa Menmooom
0p2aHu308aHHbIX NoemopeHuti. CyTb ero 3ak/HOYaeTcsi B TOM, UTO JAeSTHKA C TIOJTHBIM
HaboOpOM BcexX BapMaHTOB CXeMbl 0OBEAWHSIOT TEPPUTOPHAIBHO B KOMITAKTHYIO TPYIIIY,
COCTaBJIsAs OTpe/iesieHHbIM 00pa30M OpPraHMW30BaHHOEe MTOBTOPeHKe, KOTOpoe 3aHUMaeT YacCTh
IJIOLA/IA yYacTKa.

[TpumensitoT Ba criocoba pa3MelrieHUss OPraHU30BaHHBIX TMOBTOPEHHM: CNn/IOWHoe,
KOT/]a BCe TTOBTOPeHUst 00beIMHeHbI TEPPUTOPHUATIEHO, U pa30POCHOe, KOT/ia TIOBTOPEHHS T10
OJJHOMY WJ/IM 110 HEeCKOJIbKY PacIio/IoXKeHbl B pa3HbIX YacTAX IO/ WIK [jaXe B pa3/IMyHbIX
MOJIIX W OMBITHBIM Y4YaCTOK He HUMeeT OAHOH o0Iei rpaHuipl. Ko BTOpOoMy criocoby
pacIioyioKeHHsT OOBIYHO TIpUOEraroT TIPU OTCYTCTBUM B OJHOM MeCTe [OCTaTOYHOTO
3eMeJIbHOTO Y4acTKa, I/ie MOXKHO ObI/I0 ObI pa3MeCcTUTh BCe TIOBTOPEHHUS.

OmbITBI MOTYT pa3MeIaThCsi Ha 3eMebHOM ydacTKe U 0e3 TeppUTOpPHa/bHOTO
00beJUHEHNs] BapUAHTOB B KOMIIAKTHBIE TPYMIbl — ITOBTOPEHHSI, a TOJIHOCTBIO C/TyuyaifHo.
Takoe pa3MelljeHMe BapHMaHTOB Ha3bIBAalOT METOAOM HEOPraHW30BaHHBIX MOBTOPEHWUN WU
MOJIHOM peHZiIOMU3ale. DTOT METOJ, MCIOJIb3yeTCsl TOAbKO B TeX Cayyasx KOrja HeT
HEOOXOMMOCTH CTaBUTh TI0/], KOHTPOJTb BO3MOKHOE 3aKOHOMEPHOe BapbHPOBaHUe YCI0BUN
JKCTIepUMeHTa, YTO MOXKeT HampuMep ObITb B HeOOJBIIMX — OIbITaX, KOTOphIE
3aKJ1a/IbIBaOTCSl HAa XOPOLLIO BIDOBHEHHBIX 3€Me/IbHbIX YUYaCTKax.

23. CtaHgapTHbIe MeTO/bI pasMell|eHUs1 BApUAHTOB B OIIbITE

CraHZapTHBIM MeTOZ, — pa3MellleHue KOHTpO/s (CTaH[apTa) psSAOM C KaKAbIM
OTBITHBIM BapyaHTOM. Pa3MelrieHWe CTaHAapTa uepe3 OJWH BapUaHT HA3bIBAIOT SMO-
MeTozoM. I1pu 3TOM 1of cTaHJAapT OTBOAUTCS MOJOBUHA OMBITHBIX /I€/ITHOK, T.e. J0BOJIbHO
Oonbliiias TUIOIIAAb. [/ ee yMeHbIIeHUsI 10 OJHOW TPETH HCIO/b3YIOT JAaKTUTb-MEeTO[ —
pa3MellleHre KOHTPOJIbHBIX /IeJITHOK uepe3 /IBe OMbITHBIE.

CraHjiapTHbIe MeTO/Ibl pa3MellleHHs] BADUAaHTOB

cip1jc/l2|Cc|3|Ccj4|Cj1/1Cj2/C|3|C|4/C|1/C|2|C|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

Pasmelijenue fakTuib MeTOL0M
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CraHZapTHble MeTOJbl pa3MelleHHsI BapUaHTOB MOTYT MCIOJb30BaThCid B
COPTOHMCTIBITAaHUU, T/Zie OHM BIIEPBble U OBIIM DPEKOMEHIOBaHbL. OTOT MeTOJ BechbMa
3pdekTHBeH TIpu OOMBINONW IMeCTPOTe IUIOZOPOAMS TIOUBBI W ADYTHUX  YCIOBUM
BbIpAll[MBaHWsl, TaK KaK KaX/bld BapUaHT KOHTPOJUPYETCS BbIpalllMBaeMbIM DSIIOM
CTaH/IapTOM.

HepocraTok cTaHzapTHBIX METOJ0B 3aK/IF0UaeTCs:

B HEOOXOIMMOCTU 3HAUUTE/TbHOU TUIOIIA/IH;

He BCerjia CyIlecTByeT MpsiMasi 3aBUCHMOCTb MeXAY COCeJHUMM [le/ITHKaMu
BapuaHTa U CTaH/apTa;

OueHb TPYJHO CPaBHUBATh OMbITHbIE BADUAHTHI PACIIO/IO’KEeHHbIE [a/leKo JIpyr

OT JIpyTa.

24. CucteMaThueCcKoe pasMellleHre BapUaHTOB B OIbITE

CucremMaTrueckoe pa3MellleHre BaApHAHTOB — 3TO TAaKOe PACIOJIOXKeHHe OIbITa, KOTja
MnopAA0K cC/1ead0BaHMsA BdPUAHTOB B KdXXIOM IIOBTOPEeHHMH IIOAUYHMHSAETCH OHp@,Z[E]IEHHOﬁ
cucteme. MiMeeTcst MHOTO CIIOCOOOB pa3MellleHusi 10 3TOMY MeTOy. Y HacC HCIOJIb3yeTcs
IBa:

1. [TocnenoBaTenbHBIN B OJJUH SIPYC

2. [ITaxmMaTHBIM NIPU PacIioyIoKeHUH MOBTOPEHHUH B HECKOJIBKO SIPYCOB.

Hawuboree MpoCTBIM sIBJISIETCS TTOC/Ie/IOBaTe/IbHOE PACIoioXKeHHe BapUaHTOB B OJIUH
spyc. BapuaHTel Ha fgengHKax BCeX TOBTOPEHMM  pacrojiaraloTcsi B TOU
M0C/Ie10BaTe/IbHOCTH, KOTOpasi 3apaHee yCTAaHOBJIEHA UCCIe0BaTeIeM.

HpI/I IdXMdTHOM pd3MeEIEHNHN TIOPAOOK C/1€40BdAHUS BADUAHTOB B ITOBTOPHOCTAX
pasHbIX IPYCOB CABUTaeTCs.

25. PeHIOMH3HMPOBaHHOE pa3MellleHre BapUaHTOB B OIIbITe

[MTopaBssitoiijee GOJBITUHCTBO TIOJIEBBIX OMBITOB Celuac 3aK/a/IbIBaeTCs MeTO/IOM, B
OCHOBY KOTOPOTO T0JIOKEH MPUHLHUIT C/Ty4alHOr0, WA PeHJ0MU3UPOBAHHOI0, pa3MelleHus
BapyvaHTOB. [IpuM IyuyaliHbIX MeTOJax TMOPSLOK BapUaHTOB OMpejesseTcss MNyTeM
peH/IOMH3alliH, T.e. Pa3MeIleHUs] UX BHYTPU KaXK/[OTO MOBTOPEHUsI C/TyuaiiHO T0 >Kpebuto,
KOT/la KaXK/Iblii BapUaHT MMeeT PaBHYIO BEpOSITHOCTb. PaBHBIM IIaHC TMOMACTh Ha JIO0YHO
JleNISTHKY, TOTJja KaK TPy CUCTeMaTUUeCKOM TaKasi BO3SMOXXHOCTb UCK/TFOUeHa

26. MeToz, HeOpraHr30BaHHbBIX TTOBTOPEeHUM (TMI0J/IHAs peHI0MU3aLys)

MeTo/, HeopraHM30BaHHbIX MOBTOPeHUN (MoHas peHjomu3anus). [Ipocrelimmm U3
COBPEMEHHBIX METO/ZIOB pa3MeIeHHdA I10/I€EBOr0 OIIbITa ABJ/IAETCA IIOJ/IHAA pPeHAOMM3aliysd,
KOT'/Zla BapUAHTHI MO Jje/ITHKaM OMBbITHOTO y4YaCTKa pacrpe/enstoTcs COBEPIIEHHO C/IyYanHo.
Ecim Harpumep TJIaHUPYETCS 3a/I0’KUTh OMBIT C 3-MsI BapUaHTaMU B 4-X , TO BbIOPAHHBIN
3eMeJIbHBIN Y4acCTOK paB6I/IBaI-OT Ha 12 Ae/JIAHOK MW 110 Ta6n1/1ue cnyqal‘/’lelx yyceJs
pa3Mell]arOT BAPUAHTEI 110 Ae/IdHKaM TdkK, YTOOBI Ka)K,Z[bIﬁ BAPHUAHT 3dHAJI T10 4 JAe/IAHKH

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

M3y4yaeMblX BapuaHTOB (2-4),

BCTpPeuaroTcss IIpy  paboTe

MeTos, HeOpraHMW30BaHHBIX TIOBTOPeHUN 3¢deKTHBeH Mpu HeOOJbIIOM uuc/ie
KOrjla ecTb OCHOBaHMUSI He CTaBUThb I10f, KOHTPOJ/Ib
TeppUTOpHa/IbHOE 3aKOHOMEepPHOe BapbUpOBaHue IJI00pOAYs IT0YBbL. Takue yClI0BHs 4acTo
MHOTOJIETHUMU  TJIOJOBBIMU  KYJ/IbTypaMy,
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XapaKTepy3ylTCd CUIbHOW WHJWBUJYaJbHOM W3MEHUMBOCTBIO, a OMbITHBIM y4acTOK
[0CTaTOYHO OHOPOZEH I10 TUIOZ0POIO U HEeBeJIUK I10 MJIOLIaju.

27. MeTo/, peHIOMY3UPOBaHHBIX TOBTOPEHUU

METO/I[ PEHAOMHN3MPOBAHHBIX HOBTOpEHHﬁ. OTto Haubosee paCHPOCTpaHEHHbIﬁ B
MHpOBOfI MMPpaKTHKeE OIIBITHOI'O [ej/ida MeTO[ Pa3MeIlleHUsI BADUAHTOB 10 Ae/JIAHKaM I10/1€BOr0
ornbiTa. B Ka)KOM TMOBTOPDEHUM BAPUAHTBI PACIIpEAE/IAI0TCA 110 Oe/IAHKAM B CJ'IY‘-I&IZHOM
nopsifike. Ba>kHo, 4T0OBI BHYTPU Ka)KAOTO TTOBTOPEHUs 1OUBa Obljia TI0 BO3MOXXHOCTH Oestee
OJTHOPOZIHOM, a (hopMa MOBTOPEeHUM MPHO/IMKanach K KBazipaTy. B aToM ciyuae mipu yiro6om
TTPOCTPAHCTBEHHOM PaCIIOJIO’KEeHUH Je/ITHOK OHU OyAyT /Tyullle CPaBHUMbI MKy COOOM.

UYarlje BCcero MoOBTOpPeHMs PacriojiararoTCA Ha I10/ie KOMIIAKTHO B OJWH, [Ba WU
OoJibIiie SIPyCOB.

CxeMa pa3mellleHUs] BADUAHTOB B PeH/IOMU3UPOBAHHbBIX TTOBTOPEHUSIX

Uucio u3yyaeMbIX BapUaHTOB B MeTO/le C/AyYallHbIX TOBTOPEHUM 3aBUCUT OT
BBIDABHEHHOCTU 3€MeJIbHOTO yYyaCTKa M pasMepa OIMNbITHBIX [eIsSHOK. BOJbIIMHCTBO
HCciefioBaTesiell yKa3blBaeT, uTo He ciefyeT uMeTh Oosiee 15-20 BapuaHToB. Korza umcio
BapuaHTOB TIpeBbiIaeT 8-10, 1jes1lecoo0pa3’HoO B KaXkIOM IOBTOPEHUU UMETh 2 WU Oosiee
JeNsTHOK CTaHAapTa (KOHTPOJIsI), UTO TI03BOJIIeT 3HAUWTE/NbHO TMOBBICUTh TOYHOCTH
CpPaBHEHUS OTBITHbIX BAPUAHTOB CO CTaHJapTOM.

28. JlaTuHCKUM KBaapar

3eMeNlbHBIM yYaCTOK KBaZipaTHOM (oOpMbI pa30MBArOT B TOPU3OHTATBHOM M
BepPTUKATbHOM HarpaB/IeHUsIX Ha CTOJILKO PSIZIOB M CTOJIOIOB, CKOJILKO BAPUAHTORB B OTIBITE.
JIroboi psim v 000 CTo/0er] BK/IFOUAIOT TTO/IHBINA HabOp M3ydyaeMbIX BApPUAHTOB, KOTOPbIE
pa3MelarTCs Ha Jie/IsTHKax.

PacriosioxxeHe OmbITa JTaTMHCKUM KBa/IpaTOM TpebyeT, uToObI UMC/I0 TTOBTOpPEHUM
00s13aTeslbHO OBLJIO PAaBHO YMC/IY BapuaHTOB. [To3Tomy oOlijee UMCIO [Ie/ITHOK B OIbITE
Bcerjia OyJeT paBHO KBaZpaTy UMC/Ia BADHAHTOB CXeMbl. [Ipy yeTbIpex BapUaHTOB B OITBITE
Oyznet 4x4=16 mensHOK, Npu NATH — 5X5=25 nensHok. [Ipu mectu — 6x6=36 me/STHOK U T.1.

Ha mtoijaziy ¥x pasMernjaroT psijaMd U CcTojbiaMu. B KaxkaoMm psgy U crosbije
JIO/DKeH OBbITh TIOJTHBIM HAabOp BCeX BapWAHTOB, U, C/IeIOBAaTe/IbHO, HU OJIVH W3 BapUaHTOB
He TIOBTOPSIETCS IBa’KJbl HU B CTPOKe, HU B CTO/OIe. KpoMe 3THX ABYX OrpaHUYeHHH,
BapHaHT PACIIO/aralTCs BHYTPU CTO/OLIOB W PSIOB CAydaiiHO, TIO0 Tab/uile CaydaitHbIX
YKCeJl.

5 | 4 2 3
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CxeMa pa3MelleHus ONbITa JATUHCKAM KBagpaToM 5x5

29. MeTo/ pacujerieHHbIX [e/ITHOK

MeTo/, paciiervieHHbIX JesTHOK. VICIosib3yeTcs peuMyIeCcTBeHHO [l 3aK/IafiKu
MHOT'0()aKTOPHBIX OIBITOB, KOT/IA B OTHOIIEHWH OJJHOT'O KaKOro-iubo dakropa Tpebyercs
TIOJTyYUTh TOUHYHO MH(OPMAIHIO, a B OTHOIIEHUU JPYTUX (PAaKTOPOB HET HEOOXOAUMOCTU
M0OMBATLCSA OOMBIIOM TOUHOCTH.

PaciijeryieHHbIe [le/ITHKA WUCTIOMB3YIOTCS TAK)Ke B CIydasix, KOr/la B CTal[IOHAPHOM
OTbITe HeOoOXOJWUMO BBECTH [OTIOJIHUTE/NLHYIO TPYINTy BapUaHTOB, COXPaHHWB BCE
TepBOHAva/ibHble BapvaHThl. Hepeako IIOCTAaHOBKA OIbITa METOJOM PpacIleryIeHHbIX
NeJITHOK TUKTYeTCS TeXHUUECKUMH YC/IOBUSIMU TIPOBe/IeHUs] dKcrepuMeHTa. Hampuwmep,
NPYU MCIBITAHUM /103 YA0OpeHWH, TepOUIIM0B U COPTOMCITLITAHUY HAa MaslbIX [e/IsTHKaX
MOXXHO OOBeAWHUTH lieJible TPYMIbl TaKWX [Je/NSHOK W Ha YKPYIHEHHBIX II/I0IIaziKaxX
UCIBITAaTh pa3/MyHble MPe/IeCTBeHHUKH WM BUZBI 00pab0TKK MOUBBI, KOTOphIE TPEOYOT
OoJiee KPYITHBIX /I€/ISTHOK.

CxeMa pacILIelyIeHHbIX JIeMSTHOK — 3TO SKCIePUMEHT, B KOTOPOM IeJITHKH OZIHOTO
OTbITa WCITO/IB3YIOTCA KakK OJIOKM [yt Apyroro. [Ie/sTHKU TIepBOro Mopsifika (KpyITHbIe
NeJITHKW) JeJIATCS, PACIIeNITIOTCS B BEPTUKAIbHOM WM TOPU30HTAIbHOM HallpaB/IeHUH Ha
JeJITHKM BTOPOTO TIOPSIKAa, a [eJITHKA BTOPOTO TIOpsiikKa Ha Oosiee MesKue JAeIsTHKH
TPeThEro MopsiKa.

30. [NnanupoBaHue HAOFOZEHWI 1 YUeTOB

[TosileBble  OMBITBI ~ COMPOBOXKJAIOTCA  OJHOKPATHBIMM M MEepUOJUYECKUMU
KOJIMYeCTBEHHBIMU U KaueCTBeHHBIMU HabJTH0JeHUSIMU.

Bce comyTcTByrOmye Hab/TFOeHUsT MOYKHO pa3/ie/IiTh Ha [iBe TPYIIIIBI:

1) HabGnroeHns ¥ UCC/IeZIOBaHUSI paCTeHUH;

2) HabO/r0/IeHYs U UCCTIe/IOBaHMs YC/IOBUY BHEIITHEH Cpe/ibl.

OHUM [O/DKHBI TIJIAHUPOBATHCSI TIPU COCTaB/€HWU TIPOrPaMMbl OTbITa, BbITEKaTh U3
3a/lay U TeMbl, CTY>KUTb JOCTHXKEHUI0 KOHKPeTHOU Lie/in

BO/IBIIMHCTBO COMYTCTBYIOLMX HaOMIOZIeHU W yueTOB TIPOBOJSAT B TeueHHe
BereTaljMOHHOTO TepuojJia He OJHOKPaTHO, MPUypOYMBasi MX K OIpe/ie/eHHbIM (a3am
pPa3BUTHS PAaCTEHUM.

[y COMyTCTBYIOUIMX WCC/Ie[OBaHNN, AaHAJW30B WM HaO/MIO/eHWI uallle BCero
TIPUMEHSTIOT BbIOOPOUHBIA MeTO/| yueTa — MeTOZ, 1po0.

31. Uto Takoe BbIOOpPKa (1poba)?

Bbibopka (rmpob6a) — 3TO HeOOMbIIOe UHMC/IO €JUHUYHBIX OOBEKTOB, B3ATHIX W3
obmmpHOro cobpaHWsi 3TUX OOBEKTOB, HA3bIBAEMOTO COBOKYITHOCTBIO.  3afiaua
BLIOOPOYHOTO METO/]a MCC/Ie[IOBAaHUS 3aK/IIOUaeTCsl B U3yueHUd 00BEKTOB, COCTAB/ISIFOIUX
BbIOOPKY (TIpo0y), As1 TiosydeHusi Heobxogumor MHGOPMAIUU O BCel COBOKYITHOCTH
00BEKTOB, U3 KOTOPLIX B3Ta JlaHHAast BLIOOPKA.
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32. Kak nonyuuTh B OMbITEe HaZle>KHbIE (JOCTOBEPHbBIE) TaHHbIE
UroObl TOJyUHTh Ha/le)KHbIE [aHHble TIPU pa3pabOTKe IPOrpaMMbI TI0JIEBBIX U
nabopaTopHBIX HAO/IOAEHNUH, IKCTIEPUMEHTATOP /I0JDKeH PeIlliTh C/ieyOLi[ie BOTIPOCHI:

. Kakue HaOJTIOIeHNs], aHa/IU3bl U yUeThl BK/IIOUATh B TIPOrPaMMYy;
) B Kakue CPOKU TIPOBOIUThH HAOTIOIEHUS U YUEThI;

o OTIpe/Ie/TUTh ONTUMAJIbHBIN 00beM BbIOOPOK (ITP00)

o 00ecreunTs MpeiCTaBUTEILHOCTh OTOMPaeMbIX BBIOOPOK (TIp00).

Haubomnee pacripocTpaHeHHOW OIIMOKOMN $IBAsieTCsl BK/IFOUEHHE B TPOTPaMMYy
MCC/Ie/JOBaHUM CTyuyaiiHOro Habopa Habmo[eHnii 1 yueToB 6e3 3apaHee HaMeUeHHBIX Lieseid
Y TeXHUUeCKHUX BO3MO)KHOCTel. LleneHaripaBiieHHOCTb BakKHellllee TpeboBaHUe K JIF0O0MY
HabJTFOZIeHNI0, COTyTCTBYIOIIEMY I10/IeBOMY OMbITY. OIBIT ZO/DKEH COTMPOBOXKIAThCS He
CTaHAapTHBIM HabopoM Hab/oieHnH, a TeMu HaOmojeHusIMH, 6e3 KOTOPBIX HeJlb3sl IOHSTh
n3yuyaeMoe siBleHWe U OOBSCHUTH TO/yYeHHe TeX WIM WHBIX TPUOABOK ypokKas WU
XapakTep U3MeHeHUs ero KauecTBa.

33. OcHOBHbIe HAOMOAEHUS U YUEThl IPOBOAMMBIE B OOJIBIIIMHCTBE TI0JIEBBIX
OIbITOB
HekoTopble HaO/MIOIeHUST ¥ UCCTIeJOBAHUS TIPOBOST B OO/BIIMHCTBE OIBbITOB
Yyer MeTeoposioruueckux (hakTopos,
deHosiorryeckrie HabJTIOJeHMS,
buomeTtpuueckue ucciaefsoBaHus,
HabmoieHns 3a T10/{0poJrieM TI0UBHI,
HabsrozieHust 3a BJIa)KHOCTBIO TTOYBHI,
OrnpeziesieHUe T'yCTOThI CTOSTHUSI paCTeHUH,
Yuet ypoxkast ¥ ero Kauecrtsa.

Nouhkwhe=

34. ®eHosiornueckre HAbOFOZIEHNS B OTTbITE

deHosornueckre  HabOZeHWss  HeOOXOJWMBI  BO  BCEX  arpOHOMHYECKUX
vccnefoBaHusix. Llenb MX 3akmoyaeTcs B yCTAaHOB/AEHUM PAs3/MuMi B POCTE M Pa3BUTUHU
pacTeHWld B TEpUOJ BereTaldyd IO OT/eE/JbHbIM BapvaHTaM, BPEMEHU HACTyIleHus Qa3
pa3BuTHs pacteHui. dDeHosoruvyeckre HaOMIOEHUST TIOMOTAIOT OOBSICHUTH TIPUUWHBI
TM0JIOXKUTETLHOTO U OTPULIATE/IbHOTO 1eCTBUSI (JaKTOPOB Ha YPO’KaWHOCTh KYJIbTYP.

3a Hauano ¢a3bl MPUHUMAIOT MEPBbIM JleHb, B KOTOPbIM OHa 3apervcTpUpoBaHa He
MeHee yeM y 10% pacreHuid, a 3a MacCOBOe HacCTyIIeHWe — JleHb, B KOTOpbIA (a3a
oTMedyeHa He MeHee ueM y 75% pacrenwit. HaGmogenuwss 3a HactyruieHWeM (a3
3arMuChIBalOT B M0JIEBOM >KypHas, a 000011eHHbIe JaHHbIe B Jja/jbHeMNIIIeM UCTOMb3YIOT TIPU
HalMCaHUU OTYETOB.

Y sIpOBbIX 3€pHOBBIX Ky/JbTYD OTMeYaloT cjieAyroifue asbl: BCXOAbI, KYyIeHUe,
BBIXOZl B TPYOKy, KosiomieHHe (BbIMeThIBaHUE), 1BeTeHHe, MOJIOUHAsi, BOCKOBAsl U TTOJIHAs
CIe/oCTh.

Y 03UMBI 3epHOBBIX KYJIbTYP: BCXO/bI, MTOSIB/IEHUE TPETbero JIMCTa, KylleHue, KOHel]
OCeHHeM ¥ Hayajo0 BeCeHHEeW BereTalM, BLIXOA B TPYOKy, KOJOIlleHWe, I[BETEHUE,
MOJIOYHasl, BOCKOBasl 1 T0JIHAs CIeI0CTb.

35. UTo Takoe BBIK/TIOUKA?
HO,Z[ BbIKJIIOHKOfI IIOHUMAKOT 4YaCTb YHETHOﬁ ,Z[EJIHHKI/I s I/ICKJIIOI—IE‘HHYIO nu3 quBTa
BC/Ie[ICTBHE C/TyYalHBIX TTOBPEXAEHUN WM OIIHMOOK, JOMYIIeHHbIX BO BpeMsi pabOoThI.
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Llesibie fensTHKY BBIK/TIOUAIOT M BEIOPAKOBBIBAIOT JIMILBL B UCK/TFOUUTETBHBIX CTyvasiX, Korja
eCTb 3apervCcTpUpPOBaHHbIe JIaHHbIE, CBUZETEbCTBYIOLHE O TIOBPEXXAEHUM pacTeHH, 00
ormMbKe B paboTe WX APyrye MPUUYNHBI, KOTOPbIe MOTYT U3MEHHUTDb YPOXKaid He3aBUCHMO OT
13y4yaemoro rpuema.

[JoryckaroTcsi Clefyrollie OCHOBAHUS [Jisl BBIK/IIOUEK WIM OpakoBKH LiesbIX
JeJISTHOK:

1. ToBpeXkZieHWs, BbI3BaHHbIe CTUXUUHBIMU SIBJIEHUSMU TIPUPOZbI, HepaBHOMEPHO
MOBpeJIMBIIME OMbITHYHO KyJbTypy, IIPM YCJIOBUM, UTO HepaBHOMEPHOCTb
TIOBPEXXAEHUSI He SIBJISIeTCS CJIeICTBUEM M3y4YaeMbIX B OIbITe TIPUUMH;

2. cayvaliHble TOBPEX/€HUs B pe3yJibTaTe NOTpaBbl CKOTOM, MpHLIeH, TPbI3yHaMU;

3. owMOKM MpH 3aK/afKe Y MPOBe/IeHUH OITbITa.

YMeHblIIeHWe YUYeTHOM [e/ITHKU W3-3a BBIKJIIOUEK J0MycKaeTcs He Oosiee ueM Ha
50%. Ilpu ymeHbllleHUHd ee OoJblile YKa3aHHOTO pa3Mepa [IefiTHKYy BbIOPAaKOBBIBAIOT
MOJHOCTBI0. UYTOOBI OMBIT C OAHO-ABYMSI BBINIABIIMMH JesSHKAaMH TIPUBECTH K
CPaBHUBAaeMOMY BUAY, Pe3y/bTaTbl UX [OJDKHBI OBITb BOCCTAHOBJ/IEHBI CTATHCTUYECKUM
METO/IOM.

36. MeTo/ib1 yueTa yporkas

YueT ypoyKalHOCTH KYJIbTYP MOXXeT ObITh MPOBe/leHa JBYMSI METOZAMMU: TPSIMBIM U
KOCBEHHBIM.

I[psimoii MeTog, ydeta. [IpefycmarpriBaeT yOOPKY M B3BellIMBaHKE ypoyKasl CO BCei
y4eTHOH muiomiaan fensHKA. OH Haubosee ToueH, mMpocT B pabore U TIepecuere
YPO>KalHOCTH C YYETHOM IUIOLaY JeISTHKA Ha TeKTapHY0 MJI0Ia/lb.

KocBeHHbIM MeTof, yueTa. Mcmosb3yroT He BCO MacCy yposkas, a JIMIIb 4YacCTh ee,
TIPeZICTaBIISIIOLIYI0 CPefHyI0 NMpoOy U3 yposkas Bceld Macchl. VICrionb3yeTcsi NpH ydeTe
ypo)Kasi 3epHOBBIX MPAAWIBHBIX KYyJAbTYp U TpaB. B IpuMeHeHUM K 3THUM KyJ/bTypam
KOCBEHHBIN MeTO/l HOCUT Ha3BaHHe yJeTa To TPOOHOMY CHOITY.

37. UTo Takoe BapbUpOBaHue?

Besikoe MaccoBoe (MHOXKeCTBEHHOe siBJIEHHE), HallpyMep IPyTina pacTeHui Ha Tiosie,
npescTaBiseT Cob0M COBOKYMHOCTH o0co0eld, ciiyuyaeB, (HhakTOpOB, IIpeJMeTOB, T.e.
HEKOTOPBIX YC/IOBHBIX € JMHHUL], KaXXasd N3 KOTOPBIX B OTAE/JBHOCTHU CTPOro MHAWBHUAYA/IbHA
" OT/IMUAETCA OT APYIrUX pAAOM IIPU3HAKOB — BbICOTOﬁ, MaCCOﬁ, KO/IM4eCTBOM IIPOAYKIHUH
U T.. Kaxaplii U3 TpU3HAKOB MOXKET MMETh Y Pa3/IMuHbIX 0co0ell pa3Hyl CTereHb
BBIDA)KEHHOCTH, MI03TOMY T'OBOPST, UTO MPU3HAK BapbUpyeT. CBOMCTBO YC/IOBHBIX €[JMHUL]
OT/IMYaTeCA [Apyr OT Jpyra [daXxe B OJHOPOJHBIX COBOKYIIHOCTAX  HA3BIBAETCHA
N3MEHYMBOCTBIO, WJIK BADBMPOBAHUEM.

Baprpy}OH_[I/IMI/I MMPpU3HdAKaMH Yy paCTeHI/Iﬁ SBJIAKOTCA, HallpyMep, WX BBICOTA,
KOJIMUeCTBO M Macca 3epeH B KO0JIOCe, COJiep)KaHWe TIpoTeMHa W Jp. BapbupoBaHue
BO3HHUKdET BC/ieACTBHE TOr0, YTO PaCTeéHHWsA OOHOro M TOrO >Xe COpTa BCergd OT/IMUdIOTCHA
CBOEM HacC/Ie[CTBEHHOCTbIO, KpOMe TOro, (OpMHUpPOBaHME MX YacTO T[POTEKaeT B
OTHOCUTEJ/IbHO PA3/IMYHBIX YC/JIOBUAX BHEIIIHeN cpeakbl.

38. 'eHepasibHast COBOKYMHOCTh U BbIOOpKa
He Bcerzia BO3MO>KHO UCC/IeIOBaTh 110 TOMY WM JIPYTrOMY TIPHU3HAKY BCe 0COOH, BCIO
COBOKYMHOCTb. B 3THX cydasx mpuberaroT K M3yueHWIO ee 4YacTH, M0 KOTOPOH JenaroT
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obmee 3ak/moueHre. Takol MeTO/] Ha3bIBAaeTCsl BHIOOPOUYHBIM M CUMTAETCs OCHOBHBIM IPHU
CTaTUCTUYECKOM U3YUeHUU COBOKYITHOCTH.

Takum o00pa3oMm, BCIO Tpymmy OOBEKTOB, TMO/JIEXKaIlyl0 HW3yUYeHHIO, Ha3bIBalOT
COBOKYTIHOCTBIO W/IM TeHepa/ibHOM COBOKYTTHOCTBIO, a Ty YaCTb 00BEKTOB, KOTOpasi rorasia
Ha TIPOBEPKY, HCC/iefloBaHHe — BLIOOPOUHOM COBOKYITHOCTBHIO W/ TIPOCTO BBIOODKOM.
Yucno 371eMeHTOB B TreHepasbHOM COBOKYITHOCTH W BLIOOPKe HA3bIBAIOT MX OOBHEMOM.
Bri6opkwu, coctosiiiue u3 20-30 eguHUI] HaOMOAEHUHM, Ha3bIBAIOT MajbiIMH, a BbIOODKU
6osbliiero oo6beMa 60MbIINMH.

4 TIOPSA/TIOK ITPOBE/JIEHVS IIOBTOPHOI
IMPOMEXYTOUYHOM ATTECTAIIUA

dopma NpOMe>KyTOYHOM aTTeCTalliy M0 AUCLUIIIMHE SK3aMeH

[ToBTOpHasi TIpOMEXYTOUHas aTrTecTalusi MO0 [JUCLIUIJIMHE TPOBOJUTCS C
WCIIO/Ib30BaHMeM 33JJaHUd  [jisi OLIeHKM C(OPMHUPOBAHHOCTU KOMIIETEHI[MA Ha
0a30BOM ypOBHE TI0 BCEM MOZYJ/ISIM, BXOZSIIUM B CTPYKTYPY [JUCIUIUIMHBI 3a
CeMecTp, TI0 UTOraM KOTOPOTO CTYJeHT UMeeT aKa/leMUUeCKY0 3a/]0/PKEHHOCThb.

Bomnpocsl Kk 3K3amMeny
Teopernueckne BOPOCHI
Kpartkas uctopusi onbITHOTO J1eja
CTpyKTypa U 3aJ]Ja4i Hay4HbIX UCCIICJIOBAHUIA
OCHOBHBIE TIOHATHS U TCPMUHBI B arPOHOMHUYECKUX HCCIICTOBAHUIX
[ToHsITHE HAyYHOTO UCCIEAOBAHUS U €0 ITaIlbI
YPpOBHM U BUJIbI HAYYHBIX UCCIICIOBAHUI
CucreMHBIIf TOAX0]T B HayKe (OMOreoleH03, SKOCUCTEMA).
OO01eHayYHbIe METO/TbI, UCIIOJIb3YEMbIC B arPOHOMUYECKUX HCCIICIOBAHUSX.
Knaccudukaiys OCHOBHBIX arpOHOMHUYECKHX METOJIOB UCCIIEAOBAHNUS.
JIabopaTopHBIi U BereTaIIMOHHBIA METO bl HCCIICIOBAHUS, KX CYITHOCTh U OCOOCHHOCTH
MIPOBEICHUSI.
. JIM3uMeTpUYEeCKUH M BEreTaIl[MOHHO-TTOJICBOM METOIBI UCCIICIOBAHMS, HX CYITHOCTh U
0COOEHHOCTH MPOBEACHUS.
11. TlonmeBo# M PKCIETUIIUOHHBIN METO/IBI HCCIIEIOBAHUS, UX CYITHOCTh 1 OCOOCHHOCTH
MIPOBEICHUSI.
12. OcHOBHBIC TpeOOBAHUS, PEABSBISIEMBIC K TIOJICBOMY OIBITY: THITUYHOCTH M ITPUHITHIT
€IMHCTBEHHOTO Pa3NINYMsl; YUET ypoxKasi U JOCTOBEPHOCTH OIBITA MO CYIIECTBY.
13. Kiraccuukarnusi arpOHOMHYECKUX OIBITOB: arpOTEXHUIECCKHUE U TT0 COPTOUCTIBITAHUIO.
14. Knaccudukarysi moieBblX ONbITOB MO JUIUTEIHHOCTH MPOBEACHUS, YUCITY U3y4aeMbIX (PakToOpoB
¥ 110 TeorpamuecKoMy 0XBaTy 0ObEKTOB UCCIICIOBAHHUS.
15. XapakTeprucTrka ONbITOB, MPOBOJUMBIX B HAYYHO-HCCIIEOBATENLCKUX YUPESIKICHHUIX U Ha
MTPOU3BO/ICTBE.
16. OcoOEHHOCTH YCIOBUI MTPOBEEHUS MOJIEBOTO OMBITA: METEOPOJIOTHIECKHIE YCIOBUS U
MMOYBEHHOE TUIOAOPOJIHE.
17. PekOHTHOCIIMPOBOYHBIN (pa3BeIbIBATENIbHBIN) MOCEB. 3aKOHOMEPHOCTH TEPPUTOPHAITBLHOM
W3MEHUYUBOCTH IIJIOJIOPOJINS TTOYBHI OIBITHBIX YYaCTKOB.
18. BriOop 1 MOATOTOBKA 3€MENBHOTO YUaCTKa MO/I OMBIT (penbed, 0THOPOAHOCTh TOYBEHHOTO
MTOKPOBA, UCTOPHS OMBITHOTO Y4acTKa).
19. OcoGeHHOCTH CUCTEMaTHYECKOTO Pa3MEILCHHUs BAPUAHTOB B OIIBITE.
20. OcobeHHOCTH pa3MEIIECHUS BAPUAHTOB B OIBITE METOJIOM PEHIOMHU3AIIIH.
21. OcoOeHHOCTH CTaHAPTHOTO pa3MEIlEHUSI BAPUAHTOB B OTIBITE.
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Br160op Tembl, onpeseneHne meim, 3aa4 1 00bEeKTOB UCCIICAOBAHMSL.

W3yuyeHne u aHanM3 COBPEMEHHOTO COCTOSTHHS U3y4aeMOro BOIPOCca M MOCTAaHOBKA pabodeit
THIIOTE3bI.

OO0ocHOBaHME aKTYaJIbHOCTH, HOBH3HBI M IIPAKTHYECKOM 3HAYNMOCTH BOIIPOCA.

Pazpaborka cxeM OAHO(DAKTOPHBIX W MHOTO(AKTOPHBIX SKCHEpUMEHTOB. TpebGoBanus,
NPEABSIBISEMBIC K CXEME OIIbITA.

Teopernueckue OCHOBBI IIJIAHUPOBAHUS.

Bri6op mapamerpos.

Bri6op ¢akTopos.

Bri6op mMonenu onbITa.

CocraBieHue cxembl 0JHO()AKTOPHOTO OIIBITA.

Marpuia riaHupoBaHus MOJHOTO (PAaKTOPHATBHOTO SKCIIEPHUMEHTA.

Marpuia riaHupoBaHus HEIOJIHOTO (PaKTOPUAIBHOIO SKCIIEPUMEHTA.

Hcnonp30BaHne MaTeMaTUYECKUX METOJOB IPU IUIAHMPOBAHUM ONTUMAJIbHOW CTPYKTYpPHI
JKCIIEPUMEHTA.

Oranbl 3aKiaJKd J1JabOpaTOPHOIO, BEreTallMOHHOTO, JIU3UMETPUYECKOT0, BETETAlMOHHO-
I10JIEBOTO U MOJIEBOTO OIBITOB.

TpeboBaHust K OCHOBHBIM pabOTaM Ha OIBITHOM YYacTKe.

IlonroroBka ombiTa K yOOpKe M yuyeTy ypoxkas. MeTonpl ydyera ypoxas: CIUIOIIHOM, IO
MIPOOHBIM CHOTIAM, 10 MMPOOHBIM IIJIOIAIKaM.

JIOKyMeHTaI|s [0 OIBITY: NEepBUYHAs U OCHOBHas. TpeOoBaHus, MpeabsBIsieMble K HAYyUHOMY
OTYETY.

OcHoBHbIE TpeOOBaHMsI K HAOMIOJEHUAM U ydeTaM B ONbITe W OOIIME NPUHIIMIIBI
IJIAaHUPOBAHUS.

deHosoruyeckre HalMOICHHUS U yYET I'yCTOThI CTOSTHUSI IOCEBOB.

VY4eT BBICOTHI 1 OOTMCTBEHHOCTH PACTCHUM.

VHTEeHCUBHOCTh HApacTaHUs PACTUTEIBHOM MacChl U YMCTOW MPOAYKTUBHOCTH (DOTOCHHTE3A.
BusyanpHas olleHKa IIOCEBOB, MOPO30- U 3UMOCTOMKOCTb O3UMBIX KYJbTYp, KYCTapHUKOB U
ArOIHUKOB. OnpeieNeHne yCTOMYUBOCTH MIOCEBOB K IOJIETAHHUIO.

VY4er 3aCOpEeHHOCTH MOCEBOB: II1a30MEPHBIH, KOJTMYECTBEHHBIN, KOJINYECTBEHHO-BECOBOM.
dUTONATONOTHYECKUE U IHTOMOJIOIMYECKHE HAOIIOAEHUS M YUeThl Ha 36pHOBBIX KYJIbTYpax.
OUTONATOIOTUYECKHE U YHTOMOJIOTMYECKHE HAOIIOJCHHUS U YUE€Thl HA KOPMOBBIX KyJbTypax.
Metoanka u3yueHHs] KOPHEBOW cHCTeMBbl (METOJ MOHOJIUTOB, paMOYHbIE BBHIEMKH U OypOBOM
METO[).

. I3yuyenue pu3nueckux cBOWCTB MOYBHI.
49.

3HaueHUe MaTeMaTH4YEeCKOW CTaTUCTUKM Ui IUIAHUPOBAHMSI HUCCIIENOBaHMM U 00pabOTKH
JIAHHBIX OIBITA

I'enepanbHasi COBOKYIIHOCTb M BBIOOpKa

[TonsaTHe 06 N3MEHYUBOCTH, BU/IbI U3MEHYUBOCTH

CraTucTuyeckue XapakTEepUCTUKM KOJIMYECTBEHHOW W3MEHUMBOCTH (Oonbliie U Malble
BBIOOpKH)

CraTucTyeckue XapakTepUCTUKU KaueCTBEHHON U3MEHYUBOCTH

[TonsaTue 06 HyNEBO TUIIOTE3€ U METOJIBI €€ IPOBEPKHU

ToueuHast u UHTEpBajIbHAs OLIEHKA TapaMETPOB pacrpeesieHus

OreHKa CyIeCTBEHHOCTH Pa3HOCTH BHIOOPOYHBIX CPEHUX IO t-KPUTEPHUIO

[IpoBepka runoTe3bl 0 NPUHAUIEKHOCTH COMHUTEIHHON BapHAHTHI K COBOKYITHOCTH
BoccranoBneHue BINaBIINX JaT

OneHka COOTBETCTBHSI MEXKAY HAOMIOJAaeMbIMU U OXUAAEMBIMH  (TEOPETUUYECKHMH)
pacrnpeielleHUsIMH 110 KPUTEPUIO X

Henapamerpuueckrie MeTo1bl MPOBEPKHU HYJIEBOW TMITIOTE3bI

CyIIHOCTB IUCIIEPCHOHHOTO aHAIN3a
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62. JlucriepCHOHHBINH aHAN3 0JHO(AKTOPHOTO BET€TAaIlHOHHOTO OIBITA

63. JlucriepCUOHHBIM  aHAIN3
PEHIOMU3HPOBAHHBIX IIOBTOPEHUI

64.
MeToAaMHu
65. JlucriepCHOHHBII aHanu3
PEHIOMU3UPOBAHHBIX IOBTOPEHUI
66. JlucriepCUOHHBIN  aHAIU3

PaCHICTUICHHBIX JICTISTHOK
[TpuHubr 00pabOTKH COMHUTEIBHBIX 1T
[IpssMonuHeNnHasE KOPPEISALMS U perpeccust
KpuBonuHeliHass KOppesius U perpeccus
MHoOXecTBEHHAas KOPPEJISIIIUS U PErpeccust
KoBapuannonssiit anamus

67.
68.
69.
70.
71.

0IHO(AKTOPHOTO TOJIEBOTO  OIBITA,

MHOTO(aKTOPHOTO

JaHHBIX MHOI‘O(baKTOpHOFO OIIBITAQ,

HI/ICHepCI/IOHHHﬁ aHaJIu3 O,Z[HO(baKTOpHOFO IIOJIEBOI'0 OIIbITa, 3aJIOKCHHOI'0 CTaHAaPTHBIMU

OIIbITA, 3aJIOKECHHOI'O

Ta6mna 4 — Kpurepun oueHKH ¢)OpMHUPOBAHHOCTH KOMIIETeHIHI

Koj v HauMeHOBaHMe WHWKATOpa
JOCTV)KEHUsT KOMITeTeHL[UU
(4acT KOMMeTeHL1K)

KpuTepuu olieHrBaHus cOpMUPOBAHHOCTH
KOMIETeHLU (YaCTHh KOMITeTeHLIUN)

Ha 6a30BOM YpOBHe

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

OIIK-5

N/-1. ITox pyKOBOACTBOM CIleLiaiuCcTa
Gosiee BLICOKOU KBaTMPUKALIAN
y4acTByeT B IIPOBe/|eHNUU
5KCIeprMeHTa/IbHbIX UCC/IeZJOBaHUM B
o0siacTy ca/0BOAICTBA

CTy,ILEHT AEMOHCTPUPYET 3HAHHUA OCHOBHOI'O

MaTepuasa TI0 MeTOAWKAM  TPOBeJeHHUs
9KCIepUMeHTaTbHBIX HCCieJOBaHUST
(cocraBnisieT rporpammy
WC/le[lOBaHMi,3aK/1aJiKa OIbITa, TMPOBefeHHe

yueToB ¥ HaO/ofeHui), HO HCIIbITHIBAET
3aTpyJHeHus] B BIOOpe OMTHMalbHOTO MeTO/a

MPOBeZIEHUSI  WCC/A/IEOBAaHUA  C  YYEeTOM
30Ha/IbHBIX 0COOEHHOCTEeR
OIlIK-5 CrypeHT JIeMOHCTPUPYET 3HAHUS
I/I'[[-Z I/Icno]]bgye"[‘ K/1aCccuuyecKue u K/laCCMUYeCKUX M  CeBPEMEHHBIX METO/I0B

COBpeMEeHHbIe MEeTO/Ibl NCC/Ie/IOBAHUS B
Ca/IOBO/ICTBE

WCC/Ie[JOBaHUs B CaJOBO/ICTBE, HO UCIIbIThIBAET
3aTpy/IHEHUsS B BbIOOpEe ONMTUMAaIbHOIO MeTo/a
MpoBeJleHUs1  UCC/JIeOBaHUM € yuyeToM
30Ha/IbHBIX 0cOOeHHOCTeH

3aJIOKCHHOI'0O MCETOAOM

MCTOAOM

3aJI0KCHHOI0O MCTOA0M
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