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INacnopT (hoH/a OLIeHOUHBIX CPe/iCTB

Tab6mma 1
Mogyb JUCIUTUTAHBI dopmupyembie OtleHOYHbIE KonuuecTBo
KOMITETEHLIUU UK UX MaTepuasbl U
YacTH cpeficTBa
OOBEKTHI U METOBI OIIK-5 Croco6en K 3auura 27
HCCJICI0BaHNA B yUacTHIO B rIpoBeseHy | IPAKTUYECKUX paboT
arpoHOMHH SKCIIePUMEHTA/TbHbBIX Pedepar 17
UCCTIe/IOBaHUH B KoHnrposibHasi pabora | 48
npodeccHoHa/bHOM KoMIibloTepHOe 25
JesITeIbHOCTH TeCTUPOBAHHE
[Tnanrposanue OIIK-5 CriocobeH k 3auura 45
I10/1eBOI'0 OIIbITA Y4acCTHIO B IIpOBej€eHHUA HpaKTI/I‘-IECKI/IX paGOT
SKCTIEPHMEHTA/bHBIX Pedepar 10
MCCIEAOBAHUU B KoMnbroTepHoe 25
ripoeccroHaIbHOM
JesITeIbHOCTH recrapoariue
Crarucruyeckue OIIK-5 CriocoGeH K 3amuTa 10
METO/IbI B YUaCTHIO B NIpoBe/ieHy | IPAKTUUYECKUX paboT
arpoOHOMHYECKHX SKCIIePUMEHTA/TbHBIX
HayqHBIX WCC/IeIOBaHU B Pedepar 10
MCCIEA0BAHMAX npodeCCHOHAIBHON KoMrIibloTepHOe 25
JesITeIbHOCTH TeCTUpOBaHMe
OmnbITHOE /IeNIo B OITK-5 Crioco6eH K 3aruTa 10
COBPEMEHHOM YYaCTHIO B IpoBeseHny | TPAKTUYECKUX paboT
arpOTeXHO/IOTHYECKOM | 3y criepUMeHTATbHBIX
KOHTEKCTE MCCIIe/jOBaHMUI B Pecdepar 10
TpoQeCcCHOHANbHON KoMrnbtoTepHoe 25
JesITeIbHOCTH TeCTHPOBaHKE

1 OOEHOYHBIE MATEPUAJIBIL, HEOBXOANMBIE JIJI51

OIIEHKH 3HAHUM, YMEHHUM U HABBIKOB JEATE/IbHOCTU

B ITPOLHECCE OCBOEHUSA JUCIIUITI/INHBI

Mogynb1-2. O6beKTbI U MeTO/IbI UCC/Ie/IOBAaHMS B arpPOHOMUU. [11aHupOBaH1e
TIOJIEBOTO OMbITa

TecToBbIE 3aJaHUS
Buvibepume ooun eapuanm omseema
KakoBbl Npu4nHBI HENMPEPHIBHOTO BO3PACTAHUS POJIH HAYKH?
VBennueHre YNCICHHOCTH HACCICHHS
Hewnzbexxnoe yMeHbIIIEHHE TUTOIIAIN C.-X. YTOJIUN B pacyeTe Ha | yemoBeka
HewusbexHoe Bo3pacTaHne NOTPEOHOCTEH uenoBeka
+ YBenuueHne YuCIeHHOCTH HAaceNIeHUs, Hen30€)KHOe YMEHBIIICHUE TUIOIIA/IN C.-X. YTOJIUN B
pacuete Ha |1 "eroBeKa, a Tak)Ke BO3pacTaHUe MOTPeOHOCTEH YeToBeKa

Yro nmoapasymeBaeTcs Mo «KKOMILIEKC HAYK, pa3padaThIBAIOIINX TeOPeTHYECKHE OCHOBBI U
NMPaKTH4YeCKHEe MPUEeMbI NOBbIIEHUS YPOKAHHOCTH, YJIYYIICHUsS] Ka4eCcTBA NPOAYKIUH,
CHMKEHHUSsI TPYA0EMKOCTH NPOU3BOACTBA M OXPAHbI OKPY/KAIOLIeH cpeab»?

+ ArpoHomust



ITnomoBoACTBO
PacteHneBocTBO
3emiieieNIue U arpoXuMHusl

KonuyecTBeHHasi WM Ka4eCTBEHHAS] perucTpanus HHTEPeCYOIHX HCCIe0BATEIs CTOPOH
Pa3BUTHS SIBJIEHHs], KOHCTATALMS HAJMYMS TOT0 HJIM HHOTO €r0 COCTOSTHUS, MPU3HAKA WUJIH
CBOliCTBa Ha3bIBaETCA...

H3y4YeHue

+ HAOII0ICHHE

HUccnenosanue

JKCIEePUMEHT, ONBIT 3TO ...

KOJINYECTBEHHAS WJIM KaUYE€CTBEHHASI PETUCTPALIUS UHTEPECYIOLIMX UCCIEN0BATENSL CTOPOH
pa3BUTHA SBJICHUS, KOHCTATAlMs HAJIMYUS TOTO WJIM UHOT'O €r0 COCTOSIHUS, IPU3HAKa WJIM CBOMCTBA
KOMIUIEKC HayK, Pa3paldaThIBAIOIINX TEOPETUICCKUE OCHOBBI U TIPAKTHUYECKUE TIPUEMBI ITOBBIIIICHUS
YPOKaHOCTH, YIyUIlIEHUs KaueCTBA MPOAYKIUHU, CHIXKEHUS TPYJOEMKOCTH MPOU3BOJICTBA U
OXPaHbl OKPYKAIOIIEN CPEAbI

+ Takoe U3y4eHue, Npu KOTOPOM UCCIIEI0BATEIb UCKYCCTBEHHO BbI3bIBAET SABJICHUS WM U3MEHEHUS
YCIJIOBHS TaK, YTOOBI JIyUIlle BBISICHUTD CYIIHOCTD SIBJICHUS, IPOUCXOXKICHUE, TPUUYUHHOCTH 1
B3aUMOCBSI3b IIPEIMETOB U SIBJICHUN

HN3yuenne, npu KOTOPOM HCCJIe0BATENb HCKYCCTBEHHO BbI3bIBAET SIBJIEHHS UM U3MEHEHH S
YCJI0BHS TaK, YTOOBI JIy4llie BHIACHUTH CYIIIHOCTD SIBJICHUS, POUCXOKIeHUE, IPUIYHUHHOCTH U
B3aMMOCBS3b NPeIMETOB U ABJIEHUI HA3BIBAIOT

+ DKCIIEPUMEHT, OIIBIT

HaAOJIFOICHUE

U3yYCHUC

BIIMSIHHUE

C ybUM MMeHeM CBA3BIBAKT B 3anaaHoii EBpone MeToabl, KOTOPbIE NPUBEJIN ATPOHOMMIO K
0()OpPMJIEHHIO B IKCIIEPUMEHTAIBHYI0 HAYKY

A.H. DHrensrapar

+ JK.b. Bycenro

M. JIoo3

M. I'mnbOept

Komy npuHaajieskuT BbICKa3bIBaHHeE 0 TOM, YTO «OQUH ONBIT 51 CTABJIIO BbIIIE ThHICSYH
MHEHMH, POKICHHBIX TOJbKO BOOOpaskeHneM»?

J.. Menneneen

K.A. Tumupszes

IT.A. KocTerues

+ M.B. JlomoHOCOB

I1o ybemy npoexTy ObLIN MOCTPOEHBI NepBbie B Poccuu BeretanmoHHbIE JOMUKH ?
J.. Menneneen

+ K.A. Tumupszes

I1.A. KocTbIueB

M.B. JlomoHOCOB

KTo BnepBbIe yka3a/ Ha HCKJIIOYNTEIbHOE 3HAUeHHEe OBTOPHOCTH /1JIsl 110JIEBOT0
IKcnepuMeHTa?
+ JI.1. Menneneer



K.A. Tumupszes
IT.A. KocTbIueB
M.B. JIomoHOCOB

Kto nepsbiii B Poccun Hauai untath kKype «Opranusanus 1 MeTOAUKA ONBITHOIO J1eJ1a»?
J.. Mennencen

K.A. Tumupszes

I1.A. KocTerueB

+ A.I'. JosipeHko

BapuaHT onbITa 3TO

+ u3ydaemMoe pacTeHue, COpT, YCIOBHS BO3/ICIIBIBAHNUS, arPOTEXHIUUECKUI MPHEM WIIM UX COYCTaHUE
P TAHHBIX, B KOTOPBIX YKa3aHbI 3HAYCHUS BAPHUPYIOLIETO MPU3HAKA B MOPSIKE BO3PACTAHMS HITU
yOBIBaHUS

DJIEMEHTApHAs €MHUIIA OIBITA, YACTh TUIOIIATU OIBITA, UMEIOIIAs ONPEICIICHHBIE pa3Mep u Gpopmy
YHCII0 OJJHOMMEHHBIX JCISTHOK KaXKJI0TO BApHAHTA B IAHHOM TTOJICBOM OIIBITE

OaMH NI HECKOJIbKO BAPHAHTOB, ¢ KOTOPbIMH CPABHHBAIOT ONBITHBIC BADHAHTHI HA3bIBAIOT
OIBITHBIA BapHaHT

+ KOHTPOJIbHBIN BapUAHT

UCCJIEI0BATEIbCKUN BapDUAHT

Hay4HBbIN BApUAHT

CoBOKYIIHOCTD BCEX ONBITHBIX H KOHTPOJIbHBIX BADUAHTOB COCTABJISAET
CXEMaTUYECKUH IIJIaH OIbITa

BApHUAIMOHHBIN P

+ CXEMy OIIBITa

HporpaMmy OIIbITa

Cxema onbITa 370 ...

+ COBOKYITHOCTH OIBITHBIX U KOHTPOJIbHBIX BAPHAHTOB, 00BbEIMHEHHBIX OOIIeH uaeei u
BBIICJICHEM KOHTPOJIS (CTaH1apTa)

YacTh TUIOHIA/IA OTIBITHOTO YYaCcTKa, BKIFOUYAIOIIAs AETSHKU C TIOJTHBIM HAOOpOM BapHAaHTOB CXEMBI
OTIBITa

YHCIIO0 OJHOMMEHHBIX JICTSTHOK KaXK/I0TO BapUaHTa B IaHHOM IIOJIEBOM OTIBITE

PAI NaHHBIX, B KOTOPBIX YKa3aHbI 3HAYCHHSI BAPHUPYIOIIETO MPU3HAKA B TIOPSIIKE BO3PACTAHUS WU
yObIBaHUs

Teopernyeckue OCHOBbI U IPAKTUYECKUE IPHEMbI IMOBBILICHUA YPOKAUHOCTH, YIyYIllIeHHE
KAa4yecTBa M T. 1. pa3padaTbIBaeT .............. ATPOHOMMSI.

IIpuknannas

+ Hayunas

[IpuknagHas u Hay4yHas

[TpakTnueckas

Yto 03HAYAET «CBOJA NPUHUMIIOB NJIAHUPOBAHHUS, IOCTAHOBKH M NPOBeeHUs Pa3JIHYHBIX
ONBITOB B ATPOHOMHUH, 2 TAK/KE METOA0B MaTeMAaTH4YeCKOH 00padoTKH IKCIIePUMEHTAJbHBIX
JAHHBIX B 3aBUCMMOCTH OT IVIAHA ONBITA»?

+ OCHOBBI HAYYHBIX UCCIIEOBAHUM (METOIMKA MOJIEBOTO OIBITA)

Hayunas arporomust

ArpoHOMUS



YPpOBHM U BUJIbl HAYYHBIX UCCIICTOBAHUI

B kakux HanpaBJIeHUsIX MPOBOJTUT MCCJIeI0BAHUS HAYYHAs arpoHoMus ?

W3bickanue crioco00B HaNpaBIEHHOTO U3MEHEHUS IPUPOIbI PACTEHUI U CO3aHie HOBBIX (GOpM U
KyJbTYp pacTeHHIA, HauboIee MPUCIIOCOOICHHBIX K YCIOBUSM OTPEICIICHHON 30HBI

V3MmeHeHre ycaoBHi BHEITHEH cpeibl B COOTBETCTBUH C MOTPEOHOCTAMU KYJIBTYPHBIX PACTeHUMN
M3pickaHue crmoco00B COKpAIIEHUS! PECYpPCOEMKOCTH MPOU3BOJICTBA U OXpaHa OKPY>KaIOLIeH Cpesibl
+ Bce nepeuncieHHble MyHKThI

Kaxkue BUbI MO3HABATEIbHOM 1€ATEJILHOCTH UCIIOJIb3YyeT YeJ0BeK?
W3yueHue u ucnbsITaHue

+ M3yueHue, uccienoBaHre U UCTILITAHUE

HccnenoBanue

N3yuenue

Yro saiBasieTcs 00bEKTOM HCCJIEI0OBAHNS B HAYYHOH arpOHOMMHU?
+ Pactenusi, cpenia ux oOuTaHus U ypoxai

Ypoxail pacTeHuH

Merteoponoruueckue moKa3aHusi U yCIOBHS

O0paboTka 1Mo4Bbl, HOPMBI yI0OPEHUIT 1 HOPMBI BHICEBA

IIpouecc u3yuyeHusi KOHKPETHOI0 00bEKTA, IBJICHUSI MJIH MPEAMeTA C LeJIbI0 BbISBJICHUSA
3aKOHOMEPHOCTH X BOBHUKHOBEHNSI U PA3BUTHSA, a TAKKe NPeodpa3oBaHus B HHTepecax
o0urecTna dTo.....

Bunrsl uccienosanus

+HayuHoe uccnenoBanue

YpoBHM UCCIEA0BAHUS

ITo3Hanue

K ypoBHsIM Hcciie10BaHUSA OTHOCSTCH

W3MeHYnBOCTh, BApbUPOBAHUE, 3aKOHOMEPHOCTh

Pactenue, cpena oOuTaHUs, METEOPOIOTUYECKHUE YCIOBUS

W3ydenue, ucciej0BaHUE U UCIIBITAHUE

+ DKcnepuMeHTabHBIN, TEOpeTHUECKUil, 000011ao1Iee ONrcaTeIbHbINH

Ha 3xcnepuMeHTa/IbLHOM YPOBHE HCC/IeJ0OBAHMA ...

+ CTaBsT 9KCIIEpUMEHTBI, HAKAIUIUBAIOT (PaKThl, aHAIM3UPYIOT UX, 0000IIAIOT U JENaoT
NPaKTUYECKHE BBIBObI

CUHTE3UpYIOTCS 3HAHUS, POPMUPYIOTCS 00IIIHE 3aKOHOMEPHOCTH B ONIPEICTICHHOM 001aCTH 3HAHUN
OnwuceIBatoTCs SBJICHUS, TPOUCXOAIINE B IPUPOJIE

ITo3nanme MaTCpHaJIbLHOIO MHpPa MYTEM Ha6J'IIO]1€HI/II\/’I, HaKOIIJICHU A q)aKTOB U UX OCMBICIICHUS

Ha TeopernueckoM ypoBHe HCCIEA0BAHMS ...

CTaBAT SKCIIEPUMEHTHI, HAKAIUTMBAIOT (DAKTHI, aHATM3UPYIOT UX, 0000IIAIOT U AETAIOT
HpaKTI/I'-IeCKI/Ie BbBIBOJbI

+ CUHTE3UPYIOTCS 3HAHUS, POPMUPYIOTCS OOIIHE 3aKOHOMEPHOCTH B OIPEIeTICHHON 001acTu
3HAaHUH

OnuchIBalOTCs SIBIEHUS, TPOUCXOASIINE B IPUPOJIE

[To3Hanme MaTepruasIbHOTO MUpa MyTeM HaOJIOICHN N, HAKOTIJIEHUST (DAKTOB M X OCMBICIICHUS

Ha o0001marome-onucareJJbHOM YPOBHE UCCJIEIOBAHUA ...
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CraBsT 3KCIIEpUMEHTHI, HAKAIUTMBAIOT (DAKThl, AHATU3UPYIOT UX, 0000IIAIOT U JENAI0T
MPAKTUYECKHE BHIBOJIbI

CuHTe3upyIOTCS 3HAHUS, POPMHUPYIOTCS OOIIHE 3aKOHOMEPHOCTH B OIMPEICIICHHON 001acTH 3HAHUHT
+ ONuUCKHIBAIOTCS SIBJICHUS, TPOUCXOSAIINE B IPUPOJIE

[TpoBOaAT MO3HAHKME MAaTEPHATLHOTO MHUpA ITyTeM HaOII0ACHUH, HAaKOIUICHUS (DaKTOB U UX
OCMBICJICHUS

HccienoBanue, ocyniecTBiisieMoe B J1a00pPaTOPHOM 00CTAHOBKE € LEJIbI0 YCTAHOBJIEHUS
NAeCTBUA U B3aMMOAeHCTBUA (PAKTOPOB HA U3y4aeMble 00 beKT

+11a00paTOPHBIN SKCIEPUMEHT

BEreTAIMOHHBIN SKCIIEPUMEHT

JU3UMETPUYECKHUI SKCIEPUMEHT

IIOJIEBOM DKCIIEPUMEHT

HccaenoBanue, ocyuiecTB/sieMoe B KOHTPOJIMPYEMbIX YCIAOBHUSX, C IeJIbI0 YCTAHOBJIEHUS
Pa3JIM4uil MeK1Y BADHAHTAMM ONbITA U KOJIUYECTBEHHOU OLIEHKH /1efiCTBUSA U
B3aMMO/1eliCTBUSA M3y4yaeMbIX (AKTOPOB HA YPOKail pacTeHU U €ero Ka4ecTBO
J1a00paTOPHBIN IKCIIEPUMEHT

+ BEreTalMOHHBINA YKCTIEPUMEHT

JU3AMETPUYECKHI SKCIIEPUMEHT

IIOJIEBOM DKCIIEPUMEHT

HccnenoBanue ;KU3HU PACTEHNH M IMHAMUKHU MOYBEHHBIX IPOLIECCOB B CNEIHAJIbHBIX
coCcy/1ax, MO3BOJISIIOIIMX YYUTHIBATH NepeIBH:KeHUe U 0AJIAHC BJIATH U MUTATEIbHBIX
BellECTB B €CTECTBEHHBIX YCJIOBUAX

71a00paTOPHBIN IKCIIEPUMEHT

BGFGTaHHOHHBIfI 3KCHepI/IMeHT

+ TM3UMETPUYCCKUI YKCIIEPUMEHT

ITomeBoii onbIT

HccnenoBanue ocylecTBJisieMoe B 0J1€BOi 00CTAHOBKE HA CNENUAJILHO Bbl1eJIEHHOM
y4yacTtke

+ MOJEBOM OITBIT

BETETALMOHHBIN DKCIIEPUMEHT

J'II/ISI/IMeTpI/I‘IGCKI/Iﬁ 3KCHCpI/IMeHT

1ab0paTOPHBI SKCTIEPUMEHT

Yro 03Ha4YAET: KCBOMCTBO 00BEKTOB OJHOT0 KJIACCA OTJINYATHCS APYT OT APYra 1o OAHOMY H
TOMY 7Ke IPU3HAKY /Ja’Ke B 0OJHOPOJIHBIX COBOKYIHOCTSX»?

YpoxalHOCTh

+3MeHUnBOCTD

BapeupoBanue

3aKOHOMEPHOCTh

®opMa MBIILJIEHHUS, ¢ IOMOIIbI0) KOTOPOH YTBEPKAAI0T UM OTPULAKOT YTO-JIU00 3TO .....
+ CyxneHue

YMo3akiIoueHne

Teopus

OMnsIT

MbicanTeIbHAS ONepanusi, ¢ MIOMOIbIO KOTOPO# M3 CBA3aHHBIX MEK1Y c000ii
MOC/IeA0BATE/bHBIX CY/KICHUU BHIBOAAT HOBbIC 3HAHUSA ITO ....



Cyxnenue

+ YMo3akIroueHue
Teopus

OmnpIT

Buabl uccsieoBaHuii B 3aBUCMMOCTH OT 1€JIM — MO3HABATEJIbHOM WM NPAKTHYECKOH —
MoApAa3aeJAIoT HA ...

YMO3aKII0UCHHUE U CYKICHUE

Teopuro ¥ NPaKTUKY

N3MeHYMBOCTh M BApHbHUPOBAHKE

+ OyHaaMeHTaIbHbIE U IIPUKIIATHBIE

HccaenoBanus HanmpaBjeHbl HA U3YYeHHe SIBJICHUN U 3AKOHOB IPUPO/bI, HA paclIMpeHHe
3HAHUI 00 OKpY’KaIOLIeM MHpe

Hayunsie

[Tpuknagueie

+ OyHIaMEHTaJIbHbIC

Teopernueckune

HccnenoBanusi HanpapJieHbl HA H3y4YeHHe (PAKTOPOB KU3HU PACTEHHUI U 3AKOHOMEPHOCTeM
CBSI3U MEXKIY pacTeHHeM M Cpeloii, HA CO3/1aHue NMePCNEeKTUBHBIX COPTOB, Ppa3padoTKy
3((peKTHBHBIX MPUEMOB MOBbIICHUS YPOKAA U Ka4eCTBA NPOAYKIUHN

Hayunsie

+ [Ipuknanasie

DyHIaMEHTaIbHbIE

Teopernueckue

YnopsiioueHHasi 1eATeIbHOCTH HCCJIEI0BATEIS, HANPABJIEHHAS HA MOJIyYeHHe HOBbIX 3HAHU M
3TO ...

+ Meton

OOBEKT

Cyxnenue

YMo3aKIroueHmne

Hcnoab3yemMble METOABI HCC/IEI0BAHNS MOAPA3ESIIOTCH HA:
Teoperudeckue, BceoOIIHe U TPUKIIATHBIC

DKCIepuMeHTaIbHBIE, TEOPETUUECKHE O 0000IIar0IIe-0M1CcaTebHbIE
+ BceoOmue, o01ieHaydHbIe U CIIeIUaTbHbBIE

[Tpuxnanueie, GpyHIaMEHTAIbHBIE U TEOPETUUECKHE

HayuHoe npeamnosioxxeHue, npeIBUaeHNe HOBBIX sIBJIEHUI1, MPOI[ECCOB, 3AKOHOMEPHOCTEMH ITO
OKCIIEPUMECHT

HAOJIFOICHUE

aHaJIN3

+ rumnoresa

Meroa no3HaHUsA, IPH KOTOPOM IIPOUCXOIHUT NEPEHOC 3HAHMS, ITOJYYEHHOI0 B X0/1e
PaccMOTPEHHUsI KAKOro-In00 0{HOro 00beKTa, HA IPYroil MeHee U3YYEeHHbINH U B JaHHbIN
MOMEHT H3y4aeMblii

HaAOJIFOIEHIE

DKCIIEPUMEHT



+ aHaJIOTUs
Cunres

MeToa HAYYHOTI'0 O3HAHMS, B OCHOBY KOTOPOI'0 IOJI0KEHA MPOoIeAypPa coeINnHEeHUs
Pa3JIMYHBIX 3JIEMEHTOB MpPeAMeTa B eIMHOE LeJ10e, CHCTeMY, 0e3 4ero HeBO3MOKHO
NeMCTBUTEJIbHOE HAYYHOE ITO3HAHUE ITOr0 MpeaMera

aHaJIn3

+ CUHTE3

AHIYKLIUSA

JEOyKIUs

BHuMaTte1bHOE N3yYeHHe ABJIEHHIT IKCIEPMMEHTA HJIH MPHPOABI, HX KOJIUYeCTBEeHHAs U
KA4YeCTBEHHASI PEruCTPaIus ¢ eJbI0 YCTAHOBJIEHHS JIyYIIIUX MPHEMOB MOBBIIIEHUS YPOKasi
H ero Kayecrsa J3To ...

OKCIIEPUMEHT

+ HaOroneHue

aHam3

TUIIOTE3a

Hay4yHo mocTaBJieHHBbIH ONBIT, IPH KOTOPOM SIBJICHUS BbI3bIBAIOT HCKYCCTBEHHBIM IIyTeM
WM AKTHBHO ¥ HaNPAaBJIEeHHO BO3/1eliCTBYIOT HA N3y4YaeMblil 00bEKT U MPOILECCHI ITO ...

+ OKCHEPUMEHT

HaOJII0/IeHUE

a”aus

TUIIOTE3a

Mpbic/ieHHOe HJTH MPAKTHYECKOe pacyjieHeHUe MpeIMeTa HCCIeI0BAHUIT HA COCTABHbIE YaCTH
AJs1 6oJiee 1eTAJILHOTO €ro H3y4eHHs 3TO ...

IKCIIEPUMCHT

HaOJIIOIeHUE

+aHanu3

TANOTE3a

AHaJIM3 PACTEHUH U CpeAbl UX 0OMTAHHA B JIA00PATOPHON 00CTAHOBKE € LEJbI0O H3YYCHHUS
B3aUMO/IeliCTBUS MEKAY PACTEHUSIMU U YCJIOBUSIMM POCTa, OLIeHKH Ka4yecTBa ypoiKasi,
H3y4YeHHUs1 00MEeHA BelleCTB PACTEHH, H3YYeHHs PU3NYECKUX H MUKPOOHOJIOTHYECKHX
CBONCTB IOYBBI ITO ...

+ JIaGopaTopHbIif MeTOA

ITonesoit meToq

[Tpon3BOACTBEHHBIN OIBIT

BereraunnoHHbI METON

HccnenoBanus, Ha CIENHAIBbHO BbIICJCHHOM y4acTKe, JI00POAUe NOYBbI U HCTOPHS
KOTOPOI'0 XOPOIIO U3Y4YeHbI U OAMHAKOBBI 3TO ...

JlaBoparopHblil MeTOA

+ IloneBoii MmeToO

[Tpon3BOACTBEHHBIH OIBIT

BererannonHbIil METOI

Hccaenopanue pacTeHnii, BLIPAIMBAEMBIX B CIIELHAJBHBIX COCYaX B BereTallMOHHBIX
AOMMKAX, TEIVINLIAX, OPAHKepesiX U T.JI. IPH CTPOr0 KOHTPOJIHMPYEMbIX YCJIOBHSAX BHELIHEH
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cpeabl ¢ HeJbI0 U3yYeHHsl BJUSHUSA ITUX YCJIOBH HA POCT PACTEHUH, YPOKail H ero Ka4ecTBO
3TO ...

JlaGopaTopHbIit MeTON

IToneBoit MeTo

[Ipon3BOACTBEHHBIN OTBIT

+ BereranmoHHbIil METO

Kakmue 3Tanbl Hay4YHOro IJIaHUPOBAHUSA BbIACISIOTCH NIPH NPOBEACHNUH HCCIeI0BAHUI?
[TnanupoBanue, MPOBEICHUE HIKCIICPUMEHTA, (POPMYJIMPOBAHIE BHIBOJIOB

+ IlnaHupoBaHue, 3aKiIa/iKa SKCIIEpUMEHTA, HAKOIUIEHUE IEPBUYHBIX JIAHHBIX, MATEMATHYECKUI
aHaJU3 C MOCIEAYIOMNUM (OPMYITHUPOBAHNEM BBHIBOJIOB U NIPEJIOKEHHI TPONU3BOICTBY
[IpoBenenue ucciaenoBanuii, MareMaTuieckas 00padoTKa MOTyYEHHbBIX JaHHBIX
[TnanupoBaHue, HAKOIUICHUE TIEPBUYHBIX TAaHHBIX, (POPMYITHPOBAHUE BHIBOJIOB U MPEIOKEHUI
IIPOU3BOJCTBY

Kakast pa3HOBHAHOCTH OIINOOK NMPUBOAUT K 3aBbIIICHUIO UM 3AHUKECHUIO Pe3yJIbTATOB
HCCJICI0BAHUI MO/ AeCTBHEM ONpeAe/ieHHbIX (PAKTOPOB (3AaKOHOMEPHBIX H3MEeHEeH Ul
IJI0I0POAMS MOYBBI U Ap.)?

+ CUCTEMATUYECCKHUE

rpyobie

CIIy4JaiiHbIe

OJHOHAIIPaBJICHHBIE

Kak na3piBawTcsi 0lIu0OKH, BOSHUKAIOIIME PU MPOCYETaxX B mpouecce padoTnbi?
CucremaTuieckue

Ciyuaiinsle

+ I'pyObIe

OnHoHanpaBIeHHbIE

PazHoHanpaB/eHHbIe OIIUOKHU, 00yC/I0BJIEHHbIE HEM3BECTHBIMM, HellpeABUAeHHBIMH
(paxkTopamMu u Mo3TOMy Heusde:kHbie. OHU NMOSIBJISIIOTCS B pe3yJ/ibTaTe BADbUPOBAHUSA
TJIOI0POAUSI TOYBBI UM CAMHUX pacTeHHI

CucremaTnueckue

+ City4aiinble

['pyOsbie

OnHoHamnpaBlieHHbIE

Kakue MeToabl npegHasHAYeHBI A1 HAKOIJICHUS MEPBUYHBIX JAHHBIX 00 00beKTaX
HccaeJ0BaHuA?

HaOGnroneHnue v qucriepcOHHBIN aHAN3

OKCHepUMEHT U BapuallMOHHBIN aHaIU3

+ HabnroneHue v SKCepuMEHT

BapuanuoHHbIl aHaIU3 U JUCIEPCUOHHBIN aHAIN3

Kakoii 13 3KCIIepMMEHTOB SIBJISIETCH OCHOBHBIM B AT POHOMHUM ?
JlaGopaTOpHbIil U BereTalMOHHbIN

JlaboparopHblit

JlabopaTopHbIii, BETeTAIIMOHHBIA U TU3UMETPUICCKUI

+ Iloneson

B kakux IKCIICPUMEHTAX NJISl MPOBCACHUSA I/ICC.]IelIOBaHI/lﬁ HUCIIOJIB3YHOTCHA BEr€TAallHOHHBIC
cocyabl?
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JInzumerpruueckux
+ BeretanmoHHbBIX
[ToneBbix
JlaGopaTopHBIX

Kakoii 3xcniepuMeHT npeaHa3HavYeH IS MccileI0BAHUS MPOIECCOB NepeMellleHHs] B IIoYBe
BO/IbI M PACTBOPEHHBIX B Hell MUTATEJIbHbIX BelllecTB?

+ JIuzumeTpudeckuil

Bereranuonnsiit

[Tonesoi

JlaboparopHblit

Kaxoii U3 MeT0O10B HAYYHOI'0 MCCJICJOBAHUSA MOAPa3yMeBaeT «KUCKYCCTBEHHOE CO31aHue
Pa3HBIX YCJOBHH VISl MCCJIeyeMbIX PACTEHHH C LeJIbI0 onpeeleHus1 HauboJiee

3 (peKTUBHBIX B MpoLecce Y4eTOB U HAOIIOAeHUID)?

HaOnronenue

OnbITHBIN BapuaHT

+ DKcrepuMEeHT

IToBTOpEeHUE

Kakne pa3HOBHIHOCTH KOHTPOJIbHBIX BAPMAHTOB MCIOJIL3YIOT B ATPOHOMHUU ?
AOCOIIOTHBIN U BUIOU3MEHEHHBIN

OIBITHBIN, TPOU3BOJCTBEHHBIN U BUTOM3MEHEHHBIN

HyneBoii u cenbCKOX0351iCTBEHHBIN

+ AOGCOJIIOTHBIN ¥ TPOU3BOJCTBEHHBIN

Yem oTiinuaercsi a0COMIOTHBINH KOHTPOJIb OT IPOM3BOACTBEHHOI0?

+ B abcoitoTHOM KOHTpPOJIE UCCIIeAyEeMBbIH (haKTOp UCKIIIOYEH U3 TEXHOIOTUU

B abcomoTHOM KOHTpOJIE 10361 (PaKTOPOB PACCUUTHIBAIOTCS HA IUTAHUPYEMBIN YpOiKan

B abconoTHOM KOHTpOJIe TPUMEHSIOTCS 3aBBILIEHHBIE J03bI HCCIIeayeMoro dakTopa

Ha BapuanTax aOCoOMIOTHOTO KOHTPOJIS 0’KUJAIOT MOJIY4YaTh BBICOKYIO YPOXKAHHOCTh UCCIIETYyEMbIX

KYJIBTYp

Yro Takoe cxema IKCrepuMeHTa’?

Pa3mMenenne BapuaHTOB M TOBTOPEHNUN HA ONIBITHOM y4aCTKe

+ IlepeyeHb OMBITHBIX U KOHTPOJIBHBIX BAPUAHTOB, BKIIFOUAEMBIX B OKCIIEPUMEHT JJIs IPOBEPKU
TUITOTE3bI

Yeprex, Ha KOTOPOM pa3MELICHBI IPAHULIBI SKCIIEPUMEHTA

IlepedyeHb METOIOB UCCIEAOBAHMS, KOTOPBIE IUNIAHUPYETCS IPOBOJUTH B DKCIIEPUMEHTE

Yro 03HAYACT: KHAUMEHbIIAA 3eMeJIbHas MJIOIIAJAKA ONPeAe/IeHHOr0 pa3mepa u popmbl, HA
KOTOPOil pa3Melal0T OIMH KAKOH-TO BAPHAHT ONBIT»?

+ OnpITHAS TETITHKA

IToBTOpEeHne

[ToBTOPHOCTH

Yuactok 3emiu

N3 yero cocTout onbITHASA JeJsTHKA?

W3 yueTHoOM muiomanu

+ W3 yyeTHOM IUI01aau ¥ 3aIlUTHBIX I10JI0C

W3 noBTOpEHUI U NOBTOPHOCTEMN

W3 ydeTHO# mmomaan u G0KOBOH 3allIUTHOMN 30HBI
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YTo Takoe «IMOBTOPHOCTH ONbITA»?

+ KonmuecTBo ACJISIHOK C OAHUM U TEM K€ BApUAHTOM Ha BCCM OIILITHOM YYaCTKE
YacTh miomnaid onbITHOIO y4acTKa ¢ MOJHBIM HAOOPOM BapHaHTOB

YacTp 3eMJ1emob30BaHus, Ha KOTOPOM OJHH pa3 pa3MeIlleHbl BCE BAPUAHTHI
KonuuecTBo nesiHOK ¢ KOHTPOJIBHBIM BapUaHTOM Ha BCEM OIBITHOM I0JIe

Komy npunaasie:kut BbickasbiBanue: «Padora 6e3 moBTopeHunii mogooHa Xo0:KIeHHIO €
3aBS3aHHBIMH IJIa3aMH, WIH IVIABAHUIO 0e3 KoMIaca»?

+JI.W. IIpsHUIIHKKOB

J.1. Menneneen

M.B. JlomonoCcOB

K.A. Tumupszes

IToBTOpHOCTH ONBITA HEOOXOAMMBI ....

JUIs yBEJIMUEHUS MJIOLIA U OIbITA, /Ul UCIIOJIb30BAaHUS TEXHUKU U T.1.

JUISL pa3MElIeHMs] BApPUAHTOB U MOBTOPEHUI Ha ONBITHOM y4acTKe

+ 11 CHUYKEHMSI OIIMOKH U TIOBBIILICHHUSI TOUHOCTH, IPEJOTBPALICHNS BIMSIHUS CITydaiiHbIX
($akTopoB U T.1.

JUIs OTIpeIeNIEHUs] Pa3HOBHIHOCTH HCCIIeyeMoro (hakTopa, OT KOTOPOIro HaJICKTCs MOJTy4YaTh
Jy4IlIH€ Pe3yJIbTaThl

be3 moBTOPHOCTH A0NYCTHUMO IPOBOAUTS ...

MHOTr0()aKTOpHbIE, MHOTOBAPUAHTHBIE U MHOTOJIETHHE OIIBITHI
JUITEJIbHBIE, IPEBAPUTEIbHBIE U OJHOPAKTOPHBIE OIBITHI
KpPaTKOBPEMEHHBIE, IEMOHCTPALMOHHBIE 1 MHOTO(AKTOPHBIE OIBITHI

+ npenBapuTenbHbIe, PEKOTHOCIIMPOBOYHBIE U IEMOHCTPALIMOHHBIE OIIBITHI

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

+4-10 ner

11-50 ner

6oxnee 50 ner

Kakast npo10/KMTEIbHOCTH BO BpeMEeHH MHOT0JI€THUX ONBITOB?
1-3 roma

4-10 et

+11-50 mer

6oxnee 50 ner

KakoBa npoao/LKUTEJILHOCTHh BO BPEMEHH UTUTEILHBIX ONBITOB?
1-3 roma

4-10 et

11-50 ner

+ 6onee 50 ner

IIpoao/KUTEbHOCTH MPOBEIEHHOI0 ONbITA COCTABMJIA 28 J1eT, TAKOM ONBIT CJIeyeT
CYMTAT....

KpaTKOBPEMCHHBIM

+ MHOTOJIETHUM

JJINTCIIbBHBIM

MPOJIOJKUTENbHBIM
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IIpoao/KUTEJIbHOCTH MPOBEIEHHOI0 ONbITA COCTABMJIA 62T roja, TAKOM ONbIT cJeayeT
CYMTAT....

KpaTKOBPEMEHHBIM

MHOTOJIETHUM

+ IIIUTEIBHBIM

MPOJIOJKUTEIIbHBIM

IIpogoxuTEeIbHOCTH MPOBEIEHHOI0 ONBITA COCTABUJIA 3 r0J1a, TAKOM ONBIT CJIeayeT
CYHUTATh....

+ KpaTKOBPEMEHHBIM

MHOT'OJIETHUM

JUINTEJIbHBIM

HNPOIOKUTENbHBIM

B kakux onbITax u3yvaercs BJMsHUE HECKOJIbKHUX (paKTOpoOB?
MHoroneTHux

+ MHorogakTopHbIX

OnHOaKTOPHBIX

MHoOroaensIHOYHbIX

Jis1 KyJbTYp ¢ He0O0JIbIION IUIOIAIbI0 MUTAHNS (3JIaKOBbIE 3¢PHOBBIE H JIP.) HCIOJIb3YIOTCH
NeJSIHKN YYeTHO# II01aabio...?

10-35 m?

+40-60 M?

100-150 m?

150-200 m*

JIJ1sl IponamHbIX KYJbTYP y4eTHAs MJIOIIA/Ab ONBITHOM JeJsIHKH J0/KHA COCTABJISATH He
MeHee...?

10-50 m?

6omee 150 m?

100-150 m*

+50-100 m?

Ecyin Ha onbITHOM y4acTKe Ha0JII01aeTCsl CHIIbHOE BADbUPOBAHHE NIOYBEHHBIX YCJI0BHIi, TO B
3TOM cJIy4yae Ha10...?

+ YBEIUUYUTE TIOBTOPHOCTH OIBITA

YBennuuTh 0L IKCIIEPUMEHTA

YBEINYUTB YUCIIO BAPUAHTOB B CXEME HKCIIEPUMEHTA

YMEHBIINTh HOPMY BBICEBA KYJIBTYPBI

Yrto 03HAUYAET: KHAYYHOE MPEANOJI0KEHNEe, UHCTUHHOE 3HAYeHHe KOTOPOro sIBJIsIeTCsI
HeonpeaeTeHHbIM» ?

YMo3akIoueHne

Cyxnenue

Henyxuus

+ I'unote3a

YTo 03HauyaeT: «UejJeHANPaBJIeHHOe COCPeI0TOYeHHe BHUMAHMS MCCJIe0BaTe sl HA SIBJCHUSIX
IKCIICPUMEHTA UJIN IIPUPOABI, UX KOJTHYECCTBCHHAA U KAYCCTBCHHAas pernnpaunﬂ»?
OKCHEPUMEHT
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+ HaOmronenue
CTaTHCTHYECKUI aHATIN3
OnpIT

YTo 03HAYAET «MBICJIEHHOE HJIU MPAKTHYECKOE pacyieHeHHe NpeIMeTa UCCIeI0BaHUIT HA
COCTaBHBIE YACTH JIJIs1 00Jiee IeTATLHOI0 €ro H3y4eHHus»?

+ aHanu3

HaOJIFOICHUE

TAIOTE3a

CYXKICHHE

Yto 03HaUYaeT «00beIUHEHUE PACYWIEHEHHBIX U NIPOAHAJIU3UPOBAHHBIX YACTEl B eIMHOE
1eJ10e 151 00J1ee MOJTHBIX BLIBOJOB H 00001IeHM I ?

aHaJm3

THIIOTE3a

+ CHUHTE3

Ha6monenne

Mertoza, ¢ MOMOIIbLIO KOTOPOI'0 PACCYKACHUSA BeAyTC 0T (aKTOB K KOHKPETHBIM BbIBOJaM
370 ...

+ HHIOYKIUS

JeqyKLuUs

aHan3

CUHTE3

Meton paccyxaeHus OT OOIIUX MOJIOKEHUI K BbIBOJAM 3TO ...
WHIYKIUS

+ DEOYKIUS

aHanm3

CHHTE3

Y10 03HAYAET COOTBETCTBHE 3¢MEJIbHOI0 Y4aCTKA, OCA0YHOI0 U TOCEBHOI0 MaTepuaJa, a
TaKKe arpOTeXHUKH 32/1a4aM OnbITa?

+ IlpurogHocTh onbITa

TunmaaOCTE OMBITA

[lenecooOpa3HOCTh OMBITA

OnTUManbLHOCTD OIBITa

Yto nmoapasymMmeBacTCHd nmoaA NpUuHIMUIIOM (l'lpaBl/IJ'IOM) CAMHCTBCHHOI'O JIOTHYECKOI'0 pa3.]'lH‘-lHﬂ?
Pa3MepI>I W HalIpaBJICHUC OCIIAHOK JOJI?KHBI OBITH OANHAKOBBIMHU HA BCECM OIIBITHOM YYAaCTKE

+ TexHomorus BO3JCJIBIBAHUA U YCIIOBHA HA OIBITHOM YYAaCTKE, KPOME HCCICAYCMBIX q)aKTOPOB,
JOJIXKHBI OBITh OJWMHAaKOBBIMH

HpI/I MAaTEMAaTUYCCKOM aHAIN3€C JaHHBIC JOJIKHBI OTJIMYATHECA Ha OIMPEACIICHHYIO BEJIMYUHY
I/ICCHCI[yeMLIe COBOKYITHOCTHU paCTCHI/Iﬁ HC JOJIZKHBI 3BHAUYUTCIIbHO OTJIMYATLCA ApYT OT ApyTa

Yro 03HaYACT «BOCIPOU3BOAMMOCTD Pe3yJIbTAaTOB ONbITA»?

+ [Ipu moBTOpE OMBITA B UIEHTUYHBIX YCIOBUSAX U P aHATOTHYHBIX METOJUKAX JIOJIKHBI
MOJYYUTh aHAJIOTHYHBIE PE3YJIbTAThI

Pe3ynbTathl ombITa JOMKHBI OBITH TAKUMHU K€ U B IPYTUX MOYBEHHO-KIMMATUYECKUX 30HAX

B cnenyromem rony uccieqoBaHui pe3yIbTaThl ONbITA OJIKHBI TIOBTOPUTHCS

Yro naxke mpu U3MEHEHUH YCIOBUN OMbITA U METOJIMK MCCIIEI0BAHUS PE3YJIbTATHI OIbITA JOJIKHBI
MOTBEPANUTHCS
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Kaxkue 3HaYeHUus1 KpUTepHsi YPOBHS 3HAYUMOCTH Yallle BCero NpUMeHSI0T B arPOHOMUHU?
0,1 %

1%

+5%

10 %

Eciu ypoBeHb 3HaUMMOCTH 5%-HbIii, 4eMy Oy/JeT paBeH YPOBeHb BEpPOSITHOCTH?
90 %

+95 %

99 %

100 %

Yro o3HaUYaeT cTeneHb 0JM30CTH Pe3ydbTATOB K HCTUHHOMY 3HAYEHHUI0, K 00beKTUBHOM
peajbHOCTH?

+ TouHoCTb OmBITA

IIpurogHocTs omnbiTa

OOBEKTHUBHOCTH OIIBITA

[lenecooOpa3HOCTh OmbITa

TexHo0THs BO3/1eJILIBAHUS M YCJIOBHUSI HA ONMBITHOM Y4acTKe, KpoMe HCCJIeyeMbIX
(aKTOPOB, T0KHBI OBITH OTHHAKOBBIMH 3TO ...

3¢ (HEeKTHBHOCTH OIBITA

TOYHOCTbH OITBITa

BOCTIPOU3BOMMOCTH OIIBIT

+ MPaBUJIO €IMHCTBEHHOTO JIOTHUYECKOTO PA3JINIHs

CpaBHuTe/IbHAsl 00bEKTHBHAS OLCHKA 1efCTBUS Pa3JIHYHBIX (PAKTOPOB KU3HU, YCIOBHUH,
NMPHUEMOB BO3/1eJILIBAHUS WM UX COYETAHUI HA YPOKAH CeJIbCKOX03AHCTBEHHBIX KYJIbTYP U
€ro Ka4ecrso 370 ...

JlaGopaTopHbI€ OTBITHI

OMBITHI 10 COPTOUCTIBITAHUIO

[TosieBbIE OMBITHI

+ ArpoTeXHUUYECKHE OIBITHI

OnbIThI, I1¢ CPABHUBAIOTCS PH OJAUHAKOBBIX YCJI0BHAX N'eHETHYECKH PAa3JIMYHbIC PACTCHHS,
CJIYKaT 1J1s1 00beKTHBHOM OLIEHKH COPTOB M THOPUAO0B CeJIbCKOX0351iICTBEHHBIX KYJIbTY
JlaGopaTopHBbI€ OTBITHI

+ OmBITHI IO COPTOUCTIBITAHUIO

ITosieBbIE ONBITHI

ATpOTEXHUYECKHUE OIBITHI

IIpumMeHsIOT ABA c10co0a pa3MellleHNsl OPTaHM30BAHHBIX MOBTOPEHUI:
PennomusupoBaHHOE U ciydaitHOE

CucreMaTn4eckoe U CTaHAapPTHOE

+ CrutomHoe u pa3zopocHoe

PazbpocHoe u ciydaitHoe

IIpu peHIOMH3MPOBAHHOM pa3MellleHUH BAPUAHTHI B ONbITE pPa3MelaTcs?
ITocnenoBaTensHO

+ Ciy4aitHo

OnuH BapuaHT KOHTPOJIS YEPEYETCs C OJJHUM ONBITHBIM BApUAHTOM
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OnuH BapuaHT KOHTPOJIS YEPEAYETCS C IBYMSI OIIBITHBIM BAPHAHTOM

Pa3memneHue KOHTPOJIS (CTAHIAPTA) PAIOM € KAMKIABIM ONBITHHIM BAPHAHTOM
+ CtaHapTHbIE METO/bI Pa3MEIllEHUs] BAPHAHTOB

CucremaTu4ecKkue METO/Ibl Pa3MEIIECHUsI BAPUAHTOB

CrnyualiHple METO/IbI pa3MEIICHHs] BADUAHTOB

CwmerianHble METO/Ibl Pa3MEIEHUs BAPUAHTOB

PacnoJioxenne onbiTa, KOraa NOpPs/A0K CJeJOBAHNS BAPDMAHTOB B KasKA0M IOBTOPEHUH
NOAYHHACTCS ONpPeIeIeHHON cucTeme

CraHapTHbIE METO/IbI pa3MELLEHUS BApUAHTOB

+ CucreMaTuyecKkue METOAbl Pa3MEILECHUsI BADMAHTOB

Ciyualinple METO/Ibl pa3MELICHHS BAPUAHTOB

CMmemanHble METOBI Pa3MELICHHS BADUAHTOB

Ilopsiiox BapMaHTOB omnpeae/sieTcs IyTeM PeHI0MU3alMH, T.e. pa3MelleHUs] X BHYTPH
KA’/10T0 IOBTOPEHUS 110 KPedHI0, KOI/ia KaxK/Ablii BADMAHT HMeeT PABHYIO BEPOSITHOCTD,
PABHBII IIAHC ONACTH HA JIIO0YIO IeJISTHKY

CTaH[[apTHBIe MCTOJbI pa3MCUICHUA BaApUaHTOB

CucreMaTn4ecKkre METOIbI pa3MEIEHUS] BADUAHTOB

+ CitydaliHble METO/IbI pa3MELLEHUSI BAPUAHTOB

CMmelaHHble METO/BI Pa3MELICHNS BADUAHTOB

JeJITHKM ¢ MOJTHBIM HA00POM BCeX BAPUAHTOB CXeMbl 00bEeIMHAKT TEPPUTOPHATILHO B
KOMIIAKTHYIO TPYIIY, KOTOPas 3aHUMAeT YacTh IUIOIIAAM Y4ACTKA ITO ....

+ MeToa opraHu30BaHHBIX TOBTOPEHUM

PennomusupoanHsblili MeToxq

Ciy4aiiHblii METOZ

Pas3bpocHoit meToz

Yem oTiIMYaETCH METO/J MOJHOM PEHAOMHM3ALMH OT METOAA PEHIOMHU3HPOBAHHBIX IOBTOPEHU I
+ B MeToze MonHON peHAOMU3aLUY HE CO3At0TCs IOBTOPEHUS

B meTone monHOM peHAOMU3AIMN OOJIbIIIE BAPUAHTOB

B MeToz1e oIHONM peHIOMHU3alliy MEHBIIIE OTPETHOCTD OIBITA

B Meroze nmonHoO# peHaoMuU3aluy BapuaHThl BHYTPH MOBTOPEHUHN pa3MELIalOTCs MO KPpeOuto
(cmyuaitHo)

B xakoM mMeToe pa3MelieHHs BADHAHTOB NMNOBTOPEHUA 3aK/IaAbIBAIOTCH B 2-X HANIPABJICHHUAX
— FOPM30HTAJIbHO M BEPTUKAJIBHO?

Meron oaHON peHaoMU3aLun

Meron peHIOMU3UPOBAHHBIX IOBTOPEHUI

SIMO - 1 JIakTHIIb-METOIBI

+ JIaTMHCKUI KBapaT U JIATUHCKUHN NIPSIMOYTOJIBHUK

B kakoM mMeToae pa3MelieHUs] BADHAHTOB YHUCJI0 BAPMAHTOB J0JI5KHO PABHATHCH YUCITY
NOBTOPHOCTEi?

Meto moHON peHA0MU3AINT

Meroz peHIOMU3UPOBAHHBIX IIOBTOPEHUI

+ JlaTnHCKUI KBagpar

JlaTuHCKM IPAMOYTOJIBHUK

JI1s1 4ero ucnoIb3ylT PeKOrHOCHUPOBOYHbIE TOCEBbI?
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+ Jlna onpenenenus BappupOBaHuUs INIOA0POIMS TOUYBBI

Jliist onpeiesieHust BIUSHUS cOpTa Ha YPOXKAMHOCTb KyJIbTYphI
Jl1st CHUOKEHUS 3aCOPEHHOCTH I10JIEN

Jlis cHuKeHMst GUTONAaTOreHHOM MUKPO(IOPHI Ha T0JIe

Yro 03HAUYAET «UepelOBAHNE BAPHAHTOB HA ONBITHBIX JeJSIHKAX B 3aBUCMMOCTH OT 33724 U
KOHKPETHBIX YCJI0BUH ONBITA»?

Cxewma onnbITa

Penpe3enTaTHBHOCTH BapUaHTOB

+MeToj pa3MenieHus BApUaHTOB

Merop pa3menieHus: IOBTOPEHUN

OcHoBHBIE TPYNINBI METOI0B Pa3MellleHUs] BADUAHTOB 110 /IeJIAHKAM ONBITHOI0 y4aCTKA
Ciyualinble, IOCIEI0BATENbHbBIE, OPraHU30BAHHBIC

+ CrannapTHble, CHCTEMAaTUYECKHUE, PEHIOME3UPOBAaHHbIE

CucremaTndeckue, CTaTUCTUYECKUE, TI0CIIEI0BATEIIbHbBIE

CraHjapTHble, OpraHU30BaHHbIE, 10CJIEJ0BATEIbHBIE

UTo 03HAYAET «YACTH YUYETHOM JIeJIAHKH, MCKJIIOUYEHHAs] U3 yUeTa BCJIeICTBHE CIIyYailHbIX
NMOBPEXIeHUI WU OIIMO0K, JONYIIEHHbIX BO BpeMs padoTbi»?

+ BrIkirouka

BriOpakoBka

Ot60p

3ammrka

Pa30uBKy yyacTKa 1oj ONbIT HAYMHAIOT ...

C pa30MBKH OTAEIHHBIX TOBTOPEHHIA

C OTOMBKHM 3aLUTHBIX MOJIOC

+ ¢ BBIAETICHHSI OOIIETO KOHTYPA OIbITa U KOHTYPOB OTJENIbHBIX TIOBTOPEHUI
C YCTaHOBJIEHHUs] D TUKETOK

Metoa pacimienjieHHbIX AeJISTHOK MCIOJIb3YeTCs MPEHMYIEeCTBEHHO
Jns 3axnanku oAHO(AKTOPHBIX OIBITOB

+ Jlns 3aKi1a] 1K MHOTO(aKTOPHBIX OMBITOB

Jlns 3aKnagky JUIMTEIbHBIX ONBITOB

Jl14 3aKkna ki MHOTOJIETHUX OIIBITOB

Yto 03HAYAET «IKCMEPUMEHT, B KOTOPOM /IeJISIHKH OTHOTO ONbITA HCHOJIb3YIOTCSH KaK 0JI0KH
JJIS1 APYroro»?

Cxewma omnsITa

Cxema 00beMHEHHBIX IEJISTHOK

+ CxeMa paclierIeHHbIX JETISTHOK

Cxema KpaTKOCpPOYHOTO OTIBITa

3eMenbHas IVIOIIAAB IPSAMOYT0JIbHON (GOPMBI ONPEIEIEHHOr0 pa3Mepa, Ha KOTOPOi
H3y4al0T TOJbKO OJJUH M3 BAPHAHTOB ONbITA:

3amurka

Bapuanr

+ OnbITHAs IETIHKA

IloBTOpEeHME
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HccnenoBanue pacTeHnii, BBIPAIIMBAEMbIX B COCYAaX, B CTEKJISIHHBIX JIOMHUKAX MPH CTPOro
KOHTPOJIMPYEMbIX YCJIOBUAX BHEIIHEH Cpebl ¢ HebI0 U3YYeHHs BJUSIHUS OTAeIbHbIX
(axkTOpPOB KU3HU PaACTEeHH, CYIIHOCTH MPOLECCOB, KOTOPbIE MPONCXOAST B PACTEHNH, I0OYBe
H B CHCTeMe M0YBa-pacTeHune:

JlaGopaTopHbIit METOI.

+ BeretanmoHHbIi METO.

JInzumeTpuueckuil METON.

IToneBoit MeTo

KoJbllKku HA rpaHUIAX 1eJISITHOK HYKHO BOMBATD...
+ ¢ OHOM CTOPOHBI MEPHOU JIEHTHI

C pa3HbIX CTOPOH MEPHOM JICHTHI

B IaXMAaTHOM IOPAAKE OT MepHOﬁ JICHTBI

B CEpEIUHE OIBITHON JAEISTHKU

Haanucu pacnoJiaraiotr Ha Toi CTOpPOHe KOJIBIIIKA, KOTOPas ...
+ oOparieHa BHyTpb COOTBETCTBYIOIICH JCIISTHKH

oOpailieHa Hapy>Ky COOTBETCTBYIOIEH ACNSIHKH

oOpaleHa B CTOpPOHY 3aIIUTHON TOJIOCHI

HE PacroJiaratoT Ha KOJbIIIKaX

Menkoae/isitHOYHBIE ONBITHI MPOBOASAT HA ONMBITHBIX JAEJTHKAX IIOMIAbBIO:
+ o 10m?

Jo 15m?

Jo 20m?

Jlo 100 m?

JlaGopaTopHo-10JIeBbI€ ONBITHI IPOBOASAT HA ONBITHBIX JEJSHKAX ILIOIAIbIO:
5-10m?

+11-50m>

51-70m>

100-200 m?

IHos1eBbIe ONBITHI MPOBOASAT HA ONBITHBIX JEJISHKAX IIOIIAABIO:
< 10m?

> 10M?

+ > 50m°

<1 m?

3amura npakTu4eckoii padorsr 1

Bompockl mo  3amuTte mpakTHdeckod paboThl  «DOpMyIMpOBAaHUME TEMBl HAYUYHBIX
UCCIIEIOBaHMM, COCTaBlieHUe paboueil THnoTe3bD)

1. Yem oriMyaercs MOBTOPHOCTH U IOBTOPEHUE OIIBITA

2. Jlyng yero HeOOXOIMMO POBE/IEHUE ONBITOB B TOBTOPHOCTH?

3. OOBsICHUTE OTIUYHS TPOU3BOJICTBEHHOTO M a0COFOTHOTO KOHTPOJIEH.

Pedepar
[ToaroroBuTh pedepat Mo oJHOMY U3 HUKE MTEPEUNCIICHHBIX YUEHbIX 1o TeMe «Bkian yueHoro B
pa3BUTHE METOJUKN DKCIIEPUMEHTA B aTPOHOMUN:

1. IIsep-Cumon Jlammac 2. B.H. Ileperynos
3. Kapn @pugpux [Nayce 4. A.A. JIro6uies
5. ®pencuc l'anpToH 6. H.A. IlnoxuHckuii
7. Kapn Iupcon 8. IL.®. Pokurkuii



11.
13.
15.
17.

Nk W=
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Vunesam Cunu I'occer 10. B.A. JlocnexoB

Ponanba ®umiep 12.T.®. Jlakun

.. Menueneen 14. B.A. IloTaros

A.B. JIeonToBUY 16. H.®. [depeBuiikuii

Jlpyroi y4eHslil, BHECIIUN B KJIaJl B pa3BUTUE METOIUKHU IKCIIEPUMEHTA B arPOHOMUU

3amuTa npakTH4ecKoii padorsl 2

Bomnpocsl 1o 3amute npaktudeckoi paboTsl «MeTobl pa3MeIIeHUs] BApUAHTOB B OIBITAX)
Urto npeacrasisieT co00il METOT pa3MelIEHUsI BAPUAHTOB.
Ilepeuncinre OCHOBHbIE IPYMIBI METOJIOB Pa3MEILICHHsI BADHAHTOB B [1OJIEBOM OIIBITE
OOBsicHITE 0COOEHHOCTH CUCTEMATHUECKOTO METO/Ia pa3MeIleHHs BAPHAHTOB
OO0BsacHUTE 0COOEHHOCTH pa3MELEeHHsI BAPMAHTOB METOZOM PEHAOMU3ALNU
OOBsicHITE 0COOEHHOCTH CTAaHIAPTHOTO Pa3MEICHHsI BADHAHTOB B OIIBITE

3amuTa npakTH4eckoii padorsl 3
Bonpocsl 1no 3amuTte npakTtudeckoi paboTel «Pa3paboTka mporpamMMmbl Hay4HbBIX

HUCCIIENOBAHUIT

1.
2.

kW

Uro npencrapiser coOO0M OMBIT, IKCIEPUMEHT B arpOHOMUU?

B uyem 3akirouaercs OCHOBHAas 3ajjaya arpoTEXHUYECKUX OIBITOB UM OIBITOB IO
COPTOUCIBITAHUIO?

JlaiiTe xapakTepuCTUKY Ja00paTOPHOTO U MOJIEBOI0 METOJI0B UCCIEA0BAHUA?

[lepeuncnure u oxapakTepuzyiuTe OCHOBHBIE TPEOOBAHMUS, IPEIBSABISIEMbIC K [TOJIEBOMY OIIBITY.
[lepeuncnure u oxapakTepu3yiTe TP OCHOBHBIX BHJ1a OLIMOOK.

3amuTa npakTu4eckoii padotnl 4

Bomnpocsl 1o 3amure npaktudeckoi padoTsl « TeXHUKa 3aKiIa ki HOJIEBBIX OIBITOBY
Kakwue 3tamnsl BKIIO4aeT 3aKJ1aKa MOJIEBbIX ONbITOB?

Kak TexHOJI0rn4ecky paBHOMEPHO BHECTU YJ0OpeHUs Ha yyacTke?

KaxoBbl 0COOEHHOCTH MPOBEIEHNUS NIOJIEBBIX PA0OT B OnbITE?

Kakas noxymeHTanus JoKHA CONPOBOXKIATh IPOBEICHUE OTIbITa?

Kak paccunrtars (pakTHUECKYIO YUETHYIO IIJIOLIAAb JEJISTHKH?

Kak npoBozdT yueT ypoxas pa3IM4HbIX IPYII CEIbCKOXO035ICTBEHHBIX KYIbTYpP?

AN

KonTtposbnas padora

Bompocs! k KOHTpOIBHOM paboTe

Kpatkast uctopust onpITHOTO Jena

CtpyKTypa U 3a/1a4i Hay4HbIX UCCIIEIOBaHUM

OCHOBHBIE TIOHATHS U TEPMHUHBI B arPOHOMHUYECKUX HUCCIIETOBAHUIX

ITonsTHe HAay4YHOT'O UCCJICAOBAHUA U €0 3TaIlbl

VYPoBHU U BUBI HAYYHBIX HUCCIIEJOBAHUIN

CucTtemMHBIN TOIX0/] B HayKe (OMOreo1eHo3, IKOCUCTEMA).

OO11eHay4YHbIe METO/IbI, HCIOIb3yEMbI€ B arPOHOMUYECKHUX HCCIIEIOBAHUSX.

KJ'IaCCI/I(l)I/IKaHI/Iﬂ OCHOBHBIX arPOHOMHYCCKHUX METOJ0B UCCICOAOBAHMA.

JlaGopaTOpHbIif U BereTallMOHHbBII METO/IbI UCCIIEIOBaHUS, UX CYIIHOCTh U OCOOEHHOCTH

NIPOBEAEHUS.

10. JIn3uMeTpHUECKUIl U BEreTallMOHHO-TI0JEBOM METO/IbI CCIIEOBAHMSI, UX CYLTHOCTb U
O0COOEHHOCTH MPOBEACHHUS.

11. IToneBoi 1 SKCIIEAUIMOHHBIA METO/IBI UCCIIEIOBAHUS, UX CYIIHOCTh U OCOOEHHOCTH
NIPOBEAEHUS.

12. OcHOBHBIE TPeOOBaHUS, IPEIBIBIAEMBbIE K TIOJIEBOMY OMNBITY: THIIMYHOCTD U MPUHIIUIT
CAWHCTBCHHOI'O pa3jiniuA; YUYCT yporxKasd U JOCTOBEPHOCTH OIIbITa IO CYIICCTBY.

13. Knaccudukanus arpoOHOMUYECKUX OIBITOB: arpOTEXHUYECKHE U TI0 COPTOUCIIBITAHUIO.

e e Aol
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15.
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18.
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20.
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22.
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24.
25.

26.
27.
28.
29.
30.
31.
32.
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34.
35.

36.
37.

38.
39.
40.
41.
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44.
45.

46.

47.
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Knaccudukaiiys mojieBbIX OMBITOB MO ATUTEILHOCTH MTPOBEICHUS, YUCITY U3y9IaeMbIX
(bakTOpoB U 1o reorpaduIeCKOMy OXBaTy OOBEKTOB HCCIIEIOBAHUS.

XapakTepucTrKa OIbITOB, MPOBOAUMBIX B HAYYHO-UCCIEAOBATEIIbCKUX YUPEKICHUSIX U
Ha MPOU3BOCTBE.

Oco0eHHOCTH yCIIOBUI MPOBEAECHNUS [I0JIEBOTO OIbITA: METEOPOJIOTMUECKUE YCIOBUS U
MOYBEHHOE IJIOJIOPOIHE.

PexoHrHocuupoBoUHbIH (pa3BeAbIBATEIIbHBIN) TOCEB. 3AKOHOMEPHOCTH
TEPPUTOPUATHHON U3MEHYUBOCTH TUIOAOPOIUS TIOYBBI OMBITHBIX YYaCTKOB.

Br160p 1 moAroroBka 3eMeIbHOr0 y4acTKa Mol ONBIT (penbed, OAHOPOIHOCTh
MOYBEHHOT'O TIOKPOBA, UCTOPHUS OMBITHOTO Y4aCTKa).

Oco0eHHOCTH CUCTEMATUYECKOTO Pa3MEILEHUSI BADUAHTOB B OIIBITE.

Oco0eHHOCTH pa3MelIeHNs BAPUAHTOB B OMBITE METOJOM PEHIOMHU3AIUH.

Oco0eHHOCTH CTaHIAPTHOTO Pa3MEIICHHS BAPUAHTOB B OIIBITE.

Br160op TeMbl, onpeenenue e, 3aa4 1 00bEeKTOB UCCIIET0BaHUS.

N3ydeHue u aHajlu3 COBPEMEHHOI'O COCTOSIHUSI U3y4aeMOI'0 BOIIPOCa U IOCTAaHOBKA
paboueii TUIoTe3bl.

O060cHOBaHME aKTyaIbHOCTH, HOBU3HBI M IPAKTUYECKOW 3HAYMMOCTH BOIpOCa.
Pa3paboTka cxeM 0JHO(AKTOPHBIX U MHOTO(AKTOPHBIX SKCIIEPUMEHTOB. TpeboBaHus,
MIPEABSIBIISIEMBIE K CXEME OIIBITA.

TeopeTnueckre OCHOBBI INTAHUPOBAHUS.

Bri6op mapamerpos.

Br16op dhakTopos.

Br160op moaenu onbita.

CocraBieHnue cxeMbl OJHO()AKTOPHOTO OMBITA.

CocraBnenne cxeMbl MHOTO()aKTOPHOTO OTIBITA.

Martpuiia miaHupoBaHUs TOJHOTO (PaKTOPUATHHOTO IKCIIEPUMEHTA.

Marpuiia riaHupOBaHUs HEMOIHOTO (GaKTOPHATIBLHOTO KCIIEPHUMEHTA.

Hcnonp3oBaHne MaTeMaTHYECKMX METOJOB MpU I[UIAHUPOBAHHM  ONTHUMATbHON
CTPYKTYpPBI KCIIEPUMEHTA.

Drarnbl 3aKIaKu 1a00paTOPHOTo, BETeTallMOHHOTO, TM3UMETPHUYECKOT0, BETETAIIHOHHO-
MI0JIEBOTO U MOJIEBOTO OMBITOB.

TpebGoBaHMs K OCHOBHBIM pa0OTaM Ha OMBITHOM y4YacTKe.

[TonroroBka omnbiTa K YOOpKe U y4eTy ypoxkas. MeTosbl y4dera yposkas: CIUIOUIHOW, 0
MPOOHBIM CHOTIaM, TIO TPOOHBIM TUTOMIAIKAM.

JlokymeHTaIus 1Mo OIBITY: NMEepBUYHAs U OCHOBHas. TpeOoBaHUs, TPEIBABISIEMbIE K
HAay4YHOMY OTHYETY.

OcHoBHble TpeOOBaHUS K HAOMIOJEHUSAM M y4yeTaM B OMNbITE U OOIIME MPUHIIMIIBI
TJTAHUPOBAHUSL.

DeHoJI0rn4ecKre HaOII0IeHUs U YUeT I'yCTOThI CTOSIHUS [TOCEBOB.

VY4ert BBICOTHI U OOTUCTBEHHOCTH PACTEHUH.

NHTEHCMBHOCT, HapacTaHHUs PACTUTEIBHOM MAacChl M YHUCTOM MPOSYKTHBHOCTH
dborocuHTE3A.

BusyanbHast oIjeHKa [IOCEBOB, MOpPO30- U 3UMOCTOMKOCTb O3UMBIX KYJIbTYD,
KYCTapHUKOB U ATOJAHUKOB. Onpe/ieieHne yCTOMYNBOCTH MTOCEBOB K MOJIETAHHUIO.

Y4er 3acOpEHHOCTH TIOCEBOB: TJIA30MEPHBIM, KOJIMYECTBEHHBIM, KOIUYECTBEHHO-
BECOBOM.

®UTONAaTONOTUYECKUE M DHTOMOJIOTHYECKHE HAOMIOACHUS U YYeThl Ha 3€PHOBBIX
KyJbTypax.

DUTONATOIOTUYECKHE W HHTOMOJIOTMUECKHE HAOIIONEHUS W Yy4YeThl Ha KOPMOBBIX
KyJbTypax.

Meronnka W3y4deHUsT KOPHEBOW CHUCTEMBI (METOJ MOHOJWTOB, PaMOYHBIE BBIEMKU U
OypoBoO#i METOS).
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48. N3ydeHue (pU3HUECKUX CBOWCTB MOYBHI.

O1ijeHOUHbIe MaTepHa/sbl U CPeACTBA /i1 TPOBepKH C(PopMHPOBAHHOCTH
KOMIIeTeHIUM
Mopynb 3-4. CTaTUCTUUECKHE MEeTO/Ibl B arPOHOMUUECKHX HayUYHBIX UCC/Ie/JOBAHUSIX.

OmnbITHOE AeJI0 B COBpEMEHHOM dI'DOTeXHOJIOTMYECKOM KOHTEKCTE

TecToBble 3a1aHus

Pa3nen MmaTeMaTHKH, KOTOPBIH, OMMPASICHh HA TEOPUIO BEPOSITHOCTH, 3AHMMAETCH METOAAMH
CHCTEeMATHU3ALMHU, 00PA0OTKH JAHHBIX € HCIOJIb30BAHHEM CTATUCTHYECKHX XaPAKTEPUCTUK
JJIS1 TOJTyYeHHMS] HAYYHBIX U IPAKTHYECKHX BbIBOJA0B

+ Maremarndeckasi CTaTUCTUKA

Maremarnueckast MOJIEb

Bapuanus

Ananus

CBoJl NIPUHIIUIIOB NJIAHMPOBAHMS, IOCTAHOBKYU U MPOBeIeHHUs] PA3JIMYHBIX ONBITOB B
arpoHOMMH, a TAKKe METOI0B MAaTeMATH4YeCKOH 00pa00TKH IKCIIEPUMEHTAJIbHBIX JAHHBIX B
3aBHCHMOCTH OT ILUIAHA ONBITA 3TO ...

Maremarnueckast MOJIETb

+ OCHOBBI HAY4YHBIX MCCJICIOBAHUM

MeTtonbl uccnenoBanuii

AHanu3 BapHaIlMOHHBIX PSJIOB

MaremaTn4eckasi CTATUCTHKA B ATPOHOMHH JTO ...

+Paznien MmaTeMaTUKH, KOTOPBINA, OMUPASICh HA TEOPUIO BEPOSITHOCTH, 3aHUMAETCSI METOAaMHU
cucTeMarTu3aiuu, 00paboTKU JaHHBIX C UCTIOJIH30BAHUEM CTATUCTHUYECKUX XapaKTEPUCTUK IS
MOJIYYEHUSI HAYYHBIX U MPAKTHYECKUX BHIBOJIOB

CBOJ1 IPUHIUIIOB IIJIAHUPOBAHMS, IOCTAHOBKHU U MPOBEJCHUS Pa3JIMYHBIX ONBITOB B arPOHOMUU
[InanupoBaHue yposkaeB CEIbCKOXO3SICTBEHHBIX KYJIbTYP

[IpoBeneHue ONBITOB B arpOHOMUH

Teopuro majioii BeIoopku odocHoBana B 1908 rony....

b.A. JocmexoB

®. ['abTOH

K. ITupcon

+ B. I'occer

MeToanky KOppeJsiiHOHHOI0 M PerPecCHOHHOI0 aHAJIM30B pa3padoraJ

Bb.A. Jloctiexos

+ @. l'anpTOH

K. IInpcon

B. I'occer

Teopuio cTaTUCTHYECKOI MPOBEPKH THNOTE3 — JUCIEPCHOHHBII aHAIU3 pa3padoTaJ

B. TI'occer

K. IIupcon

®. ['anibTOH

+ P. ®umep

IceBnonum «CThIOAEHT MMeJ

+ B. I'occer

K. Ilupcon

®. ['abTOH

P. ®umep

B Poccun MeToabl CTAaTUCTHYECKOH 00pa00TKH B arPOHOMHMYECKHUX HCCJIeI0BAHNS BIIePBbIe
HCNoJab30BaJ B 1867-1869rr....

+J1.11. Menneneen



22

M.B. JIomoHoCOB

H.A. ITnoxuHckuit

H.®. lepeBuukuit

IlepBBIM, KTO M3J10KUJI HaeU, U MeToAbI P.@umepa B Poccnu 0b11
+H.®. [IepeBunkuit

A.A. JIroOumies

M.B. JIomoHOCOB

H.A. ITnoxuHckuit

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

1901

1915

+1965

1987

CBOIICTBO YCJIOBHBIX ¢IMHUL OTJIMYATHCS APYr OT APyra ga:ke B OAHOPOJIHBIX COBOKYITHOCTSAX
Ha3bIBaeTCs

Br160pKoil iiM COBOKYITHOCTBIO

COBOKYITHOCTBIO WM F€HEPAIIBHON COBOKYITHOCTBIO

+3MEHYNBOCTBIO WIM BAPBUPOBAHNUEM

Bb160pOYHOI COBOKYITHOCTHIO HJIM IPOCTON BBHIOOPKOIA

HN3MeHYHBOCTH WJIM BApbLUPOBAHHUE ITO ...

+ CBOMCTBO YCJIOBHBIX €IMHUL] OTIIMYATHCS APYT OT APYyTa AaKe B OJHOPOJHBIX COBOKYITHOCTSIX
Bces rpynina o0beKTOB MOAJIekKAIINUX U3YyUEHHUIO

PacniosiosxeHne BapuaHT B IOPSAJKE BO3pACTaHUSA

PamxupoBanue 00bEKTOB

CoOBOKYITHOCTBIO HJIM TeHEPAIbHON COBOKYITHOCTBIO HA3bIBAIOT. ..
CBOICTBO YCJIOBHBIX €AMHMUI] OTJIMYATHCS IPYT OT APYra J1a)ke B OJJHOPOJIHBIX COBOKYITHOCTSX
+ Bes rpynna 00beKTOB MOAIEKAIIUX U3YUEHUIO

Pacnonoxenue BapuaHT B MOPSAAKE BO3PACTAHUS

PamxupoBanue 00bEKTOB

PankupoBaHueM Ha3bIBaKOT ...

CBOICTBO YCIIOBHBIX €MHMI] OTJINYATHCS IPYT OT Apyra Ja)e B OJHOPOIHBIX COBOKYITHOCTSX
Bcro rpynny 00beKTOB MOANEKAIUX U3YUEHUIO

+ PacnionioskeHue BapuaHT B IOPSIKE BO3PACTAHUS

Br160pouHyI0 COBOKYITHOCTh B T€HEpPAIbHON BBIOOpKE

Bcro rpynny 00beKTOB, OAIEKALYI0O H3YYCHHIO HA3BIBAIOT
Br160pKoil UM COBOKYITHOCTBIO

+ COBOKYITHOCTBIO MJIM T€HEPATIbHOW COBOKYITHOCTBIO

M3MEeHYMBOCTBIO NI BApPbUPOBAHUEM

Bb100pouHOI COBOKYITHOCTBIO I IIPOCTOM BHIOOPKOI

Pacnosioxkenne BApHAHT B NOPSAKE BO3PACTAHUS HA3IBAIOT
BapsupoBanuem

Yacroron

+PanxupoBanvem

BaprannoHHBIN psin

Yr1o Ha3BIBAIOT BAPbUPOBAHHEM?

[IprMeHeHne pa3IUyYHBIX 103 yI00pEHUH B OIbITE

CriocoOHOCTh OJTHUX PACTEHUN OTIIMYAThCS OT APYTHX

Bnusinue HeKOHTpoOIUpPyeMBIX (HaKTOPOB

+ MI3MeHYMBOCTb CBOMCTB PaCTeHUN U UX CpeJlbl OOUTaHUS
HN3MeHYHBOCTH CBOICTB PACTEHUI U cpelbl HX O0MTAHMSA HA3BIBAIOT...
+ BapbsupoBanuem
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YacroToit

PamxupoBanuem

Bri6paxoBkoii

Bb100opKkoii HA3BIBAIOT ...

+ yacTb 0OBEKTOB, KOTOpas MOIajla Ha IPOBEPKY, UCCIIEIOBaHUE

CBOMCTBO YCJIOBHBIX €IMHHUILl OTJIMYATHCS IPYT OT ApYra JAa)ke B OJHOPOIAHBIX COBOKYITHOCTSIX
BCA IpyIna 00bEeKTOB MOUIEKALINX U3YUEHUIO

CIIOCOOHOCTBH OJJTHUX PACTEHUU OTIUYATHCA OT JPYTHX

Yucia, KOTOpble XapaKTEePHU3YIOT, CKOJILKO Pa3 NOBTOPSIETCH Ka/a0e 3HaYeHHe NPU3HAKa y
YJICHOB IAaHHOM COBOKYITHOCTH, Ha3bIBAKOT

TE€HEPAIIBHON COBOKYITHOCTBIO

BApbUPOBAHUEM

+ 4acToTaMH IIpH3HaKa

PamxupoBanuem

Omnpenesnte BUJ N3MEHYMBOCTH — YPOKANHOCTH 03UMOM MIEHUIbI?
KauectBeHHast 1ByxpaHroBas

KonunuecTBeHHas nuckpeTHas (MpepbIBUCTAs)

+ KonmnuecTBeHHas HenpepbIBHAS

KauecTtBeHHasi MHOrOpaHToBas

Onpenennre B U3MEHYHBOCTH — KOJMYECTBO 3epeH B KoJioce?
KauectBennas nByxpaHrosas

+KonuuecTBeHHas qUCKpeTHas (IpephIBUCTAs)

KonuuectBeHHast HenpepbIBHAS

KauecTBeHHast MHOrOpaHronas

Omnpenesnre BUJ N3MEHYMBOCTH — PUKUBAEMOCTDH Ca’KeHLeB?
+ KauecTBeHHas 1ByXpaHIroBast

KonnuecTBeHHas nuckpeTHas (MpepbIBUCTAs)

KonuuecTBeHHas HenpepbIBHAS

KauecTBeHHasi MHOTOpaHTOBas

Omnpenesnte B H3MEHYMBOCTH — OKPACKa TOMATOB Hepex YOopkoi?
KauectBenHnas aByxpaHronas

KonuuecTBeHHas nuckpeTHas (MpepbIBUCTAs)

KonuuecTBeHHast HenpepbIBHAS

+ KauecTBeHHas MHOrOpaHroBas

Pa3zmax Bapuauuu onpeaejJsor mo ¢popmy.ie

HCP =t,-Sd

+ R = X max— X min

S=x*
S=VX-x

KosimyecTBeHHYI0 H3MEHYUBOCTH MAJILIX BLIOOPOK ONpeaesioT 1o (popmy.Jie

L Z(X-%)

n—1
S=+/x*
S=vX-x°

HCP =1, -Sd

CranaapTHoe OTKJIOHEHHE B KOJINYECTBEHHOH M3MEHYUBOCTH ONPeesioT no popmy.ie

S=+x*
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S=vX-x
+S:\/?

HCP =t -Sd
Kosdpuument Bapuanum B KOJIMYECTBEHHON U3MEHYMBOCTH ONpelessoT o popmy.ie
Sx100

+V =
X

V =487

V=iX-x’
V=t,-Sd

Sx100 .
ITo popmysie V' = ——— B KOJIUYECTBEHHOIH N3MEHYMBOCTH ONMPEAEISTIOT
X

+ K03 HUIIMEHT BapUaALUH
CTaHJIAPTHOE OTKIIOHEHHE
JIUCTICPCHIO

OIMOKY Pa3HOCTH CPEIHHUX

Io gpopmyne S = \/? B KOJIMYECTBEHHOI H3MEHYUBOCTH OTPeIes 0T

K03 pHIIMEHT BapHauu

+ cTaHJapTHOE OTKJIOHEHUE

Hucnepcuto

OmunbKy pasHOCTH CPETHUX

2(X —X)
n—1

K03 PHUIHEHT BapHauu

CTaHJapTHOE OTKJIOHEHHUE

+ aucrepcuto

OIIMOKY pa3HOCTH CPEAHUX
OTHocuTebHAs OIIMOKA BLIOOPOYHOM cpe/iHell onpeensieTcs no gpopmyie

2 .
IHo ¢popmyae S = B KOJINYEeCTBEHHOW U3MEHYHUBOCTH OTPEAEISIIOT

+ g0 = STX100
X
n—1

—\2

S = 2(X —X)

nx(n—1)
b:(X_A)

n—1

Sx x100
X
+ OTHOCHUTEJIBHYIO OIIMOKY BHIOOPOYHOM cpenHen
olIMOKY BBIOOPOYHOI cpeHei
ommOKy ko3 durmenta Bapuauu
OLIMOKY CTaHIAPTHOT'O OTKIOHEHHS
IIpou3Bo/IbHBI MOMEHT MEPBOM CTENEHU ONpeaeJsioT o popmyJie
b= (X B A)
n—1

IHo popmyae sx% = onpenensor
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b:z()(—;—c)2
n
b:(X_A)2
n—1
X =)
n

Jl0J11 HAJIMYMSA NPU3HAKA B Ka4eCTBEHHOH M3MEHYHMBOCTH 3TO ...

+ OTHOILIEHHE YKCcIa OOBEKTOB € IaHHBIM IPU3HAKOM (n) K 001eMy o6bemy BeIOopku (N)
MoKa3aTelb U3MEHUYNBOCTH KaU€CTBEHHOTO MPU3HAKa

Pa3HOCTh MEK/ly €AUHHULICH U A0JICH HAIMYMS TPU3HAKA

OTHONIEHHE 00IIEr0 00beMa BEIOOPKHU K YHCITY OOBEKTOB C JAHHBIM IMPU3HAKOM
OTHouleHne YUCJIa 00bEKTOB € IAHHBIM NPU3HAKOM (n) K 00memMy 00beMy BbiOopkH (N) 3T0
Jlonst OTCYyTCTBHS IPU3HAKA

+ Jlons HanW4ms mpU3HaKa

Bri6opounas nomns

OTtHocuTenbHas 1014

J10J1s1 OTCYTCTBHSA MPHU3HAKA B KAaYeCTBEHHON U3MEHYHBOCTH 3TO ...

OTHOIICHHE YKCclia O0BEKTOB C JaHHBIM MPU3HAKOM (n) K 001eMy 06beMy BbIOOpKH (N)
1oKa3areab N3MEHYMBOCTH KaYeCTBEHHOT'O IIPU3HAKA

+ pa3HOCTh MEXAY €AMHULICH U T0JIeH HATHYUs IPU3HAKA

OTHOILIEHHE 0011ET0 00bEMa BEIOOPKHU K YHCITy OOBEKTOB C JAHHBIM IPU3HAKOM

ITo popmyse p ="/, B Ka4eCTBEHHOM U3MECHYUBOCTH HAXOAAT
P=/N

+Jlonro Hanu4uMs npr3HaKa

J10J1r0 OTCYTCTBHS NPU3HAKA

oo BIUSHUA TPU3HAKA

KauecTBeHHBIN OKa3aTENb

Ilo ¢popmyse g =1- p B Ka4eCTBEHHOH M3MEHYUBOCTH HAXOIAT

Jloro HaJIMuMs MpU3HaKa

+ Jlomo OTCYyTCTBHUS IPU3HAKA

JloJro BNUsHUSA TPU3HAKA

Jomto korduiinenTa Bapuanuu

Kakum cumBoJioM 0603Ha4aeTcs Aucnepeus?
S

+52

v

n

Kakum cumBoJI1oM 0003Ha4aeTcst KOO PUIHEHT Bapuanun?
S

S2

+V

n

Kakum cumBoJIOM 0003HAYaeTCsl CTAHIAPTHOE OTKJIOHEeHHUe?
+S

SZ

v

n

Kakum cuMBo0J10M 0003Ha4aeTcsi IOBTOPHOCTD ONbITA?

SZ
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v
+n

1

Kakum cumMB0JIOM 0003HAYAETCS YHUCI0 BAPUAHTOB?

n
A%
N
+1
Koy puumnent Bapuanum B KauecCTBEHHOI U3MEHYMBOCTH ONPeAe/siioT o popmyie

Sx100

S max
y_ TS (X —4)

n
5% = Sx X, 100
X
HCP =t -Sd
J0J110 HATMYMSA MPU3HAKA BBIYUCIASIOT 110 popmy.ie
+p=" N
p=q9-1
_n

7=Yn
q=p-1
J0J110 0TCYTCTBHSA NPU3HAKA BLIYUCJIAIOT 10 (popMy.ie
pP= nN
p=q-1
q=" N
+qg=p-1

CranaapTHoe OTKJIOHEHHE B KAa4eCTBEHHOH M3MEeHYUBOCTH ONPeIesioT no gopmy.ie

S=+5?
+S=\pq

g_ |Pd
n
SZ
S ==
n
Kakoii nokasaresb HaxXoAsAT o popmyJie Vp = 5 x100 ?
max

Koaddumuent Bapuaum Ko1m4ecTBEHHON N3MEHIYNBOCTH
BapbupoBanue npusHaka

+KoaddhunmeHT Bapranuy Ka4eCTBEHHON N3MEHUYNBOCTH
Bapuanus

I[MapameTpuyecKkMMU HA3bIBAIOT KPUTEPUH. ..
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+ KOTOpbIe OCHOBAHBI HA MPEATOIOKECHHIH, YTO paCIpe/ie]ICHHE MPU3HAKA B COBOKYITHOCTH
MOIYUHSETCS] HEKOTOPOMY M3BECTHOMY 3aKOHY, HAIIPUMEP 3aKOHY HOPMAJIBHOTO pacipeieleHUs
UCTIOJIb30BaHUE KOTOPBIX HE TPEOyeT MpeIBapUTEIbHOTO BEIYMCIICHUS OIICHOK HEM3BECTHBIX
MapaMeTpoB paclpeiesieHUs U Jake MPUOIMKEHHOr0 3HaUYeHUS 3aKOHA pacipe/ieieHUs IpU3HaKa
KOTJ]a YPOBEHb 3HAYMMOCTH OTIPENIEISIETCSI KOHKPETHBIMH 3a/1a4aMi HCCIIEeIOBAHUS

KOI'Jla ypOBEHb 3HAUMMOCTH HE U3MEPSET CTENEeHb PUCKa

HenapameTpuyecKuM# Ha3bIBAKT KPUTEPUU

KOTOpBIE OCHOBAHBI Ha MPEJIIOJIOKEHUH, YTO pacipeieieHue IPU3HaKka B COBOKYITHOCTH
MOYHHSCTCS] HEKOTOPOMY M3BECTHOMY 3aKOHY, HAI[PUMEp 3aKOHY HOPMAJILHOTO PACHpeIeNICHHS
+ KCI0JIb30BaHKUE KOTOPBIX HE TPeOyeT MpeABapUTEIHHOIO BEIUUCICHHS OLEHOK HEU3BECTHBIX
napaMeTpOB pacIpeieNIeHus U JJake MPUOTMKEHHOT0 3HAYCHUS 3aKOHA PACIPEIeTICHHs TPU3HAKa
KOI'Jla YPOBEHb 3HAUUMOCTH OIPEIENsieTC KOHKPETHBIMU 33Ja4aMU UCCIIEIOBAHUS

KOTJ]a YPOBEHb 3HAYMMOCTH HE MU3MEPSIET CTEIeHb PUCKa

Kaxk pacmugposbiBaercsas HCP?

HaunbGonpmmii cyiecTBeHHBIN pe3ysibTaT

Head Certain Point

Haubonpmmast cpennsist pazHuua

+HaumeHnbias cyiecTBeHHasi pa3HOCTb

Kaxkasi u3 Mojeieil 1ucnepcHOHHOI0 aHAJM3a OTHOCUTCS K METOIY PEHIA0OMU3HPOBAHHBIX
MOBTOpPeHM it ?

+Cy=Cv+Cp+(z

Cy=Cv+Cp+Ct+(Cz

Cy=Cv+C(Cz

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

Cy =Cv + Cp + Cz nannasi MoJieJib IMCIIEPCHOHHOT0 AHAJIN3a OTHOCUTCA K ...

+ K MeTony peHIoMe3upOBaHHBIX TOBTOPEHUM

K nByxdakTopHOMY OIBITY

K BeretanoHHOMY METO/IbI 6€3 TOBTOPEHHUIA

K sm06-metony

Kakas u3 Mojeeii AucnepcMoOHHOr0 aHAINW3a OTHOCUTCH K IBYX()aAKTOPHOMY ONBITY?
Cy=Cv+Cp+Cz

Cy=Cv+Cp+Ct+(Cz

Cy=Cv+C(Cz

+Cy=Ca+Cbhb+ Cab+Cp+(Cz

Cy =Ca+ Cb + Cab + Cp + Cz nannasi MoJeJib TUCIIEPCHOHHOT0 AHAJIU3A OTHOCHTCS K...
K MeTtony penaoMe3npoBaHHBIX TOBTOPEHUMN

+ K nByxdaxTopHOMY OIBITY

K BeretanroHHOMY METO/IbI O€3 TOBTOPEHHIA

K am6-merony

Kakoii noka3arte/ib B 1MCNIEPCHOHHOM AHAJIM3€ HAXOAUTCA MO popmyJae S = \/? ?
+ CTaHgapTHOE OTKIIOHEHUE
Koadduuuent Bapuanuu
JomnycTtrmasi oTHOcUTeIbHAs OIIMOKa
O6beM BBIOOPKH
. S-100
Kakoii noka3are/ib B 1MCNIEPCHOHHOM aHAJIM3€ HAXOAUTCA N0 popmynae V=——7?
CraHgapTHOE OTKIIOHEHUE
+ Koadunment Bapuanuu
JlonycTrmasi oTHOcUTEIbHAS OIIMOKa
O6beM BBIOOPKH
Kakoii noka3areJb B IMCIIEPCHOHHOM aHaJu3e HaxoauTcs no gopmyne HCP =t -Sd ?
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Head Certain Point

HawnGonpmmii cyecTBeHHBIN pe3yIbTat

+ Haumenpmas CymecTBeHHas pa3HOCTh

Haubonbias cpennss pazHuna

Ilo kakoii ¢popmyJie B TUCIEPCHOHHOM aHAJHU3€ HAXOAAT CTAHIAPTHOE OTKJIOHEeHHue?

g= | X
n—1
S=vVX—-x
+ 5=+5?
S=x*

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

S
+Sx =—
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 N3MEHYMBOCTH NPU3HAKA KOI(PPuuenT Bapuanum OyaeT B npeaesiax...
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 CpPeIHel CUYUTAETCS HU3KOM, eCJIM OTHOCUTEIbHAasA
omudKka BbIOOPOYHOIA cpeaHeii...

Menee 3%

Oonee 3 u meHee 6%

+ 6omnee 6%

6omnee 10%

N Sy?
ITo 3T0M (popMyJie B AUCIIEPCHOHHOM aHAJIU3E [ = — PacCUYMTHIBAIOT
Sz

Pacnpenenenue CterofeHTa

3aKOH HOpMaJIBLHOTO pacnpezeneHus ['aycca

+ Pacnpenenenue @umepa

Pacnipenenenue Ilupcona

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

Kakosa 0yaer ¢popma nposiBjieHUs1 KOPpeJsiliiM, KOTAA NPH YBeJINYCHHH OJHUX IPU3HAKOB
COOTBETCTBEHHO YBeJIUYNBAIOTCS APyrue Nnpu3Haku?

KpuBonuneiinas

+ IIpsamonuHelinas
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KauectBennas

KonnuecrBeHnHas

Koraa uccieayercst ¢cBsi3b Me:K1y ABYyMsl IPU3HAKAMH, TO 3TO KOPPeEJISAIHA. ..
+ [Ipocras

MHoxecTBeHHas

Cpennsis

IIpomesxyTouHas

Koraa uccieayercs ¢Bsi3b Me:K1y TpeMsi M 00Jiee IPU3HAKAMM, TO 3TO KOPPeJIALHS. ..
IIpocras

+ MHo)ecTBeHHas

Cpenuss

[TpomesxkyTouHas

CreneHb 1 0COOEHHOCTH M3MEHEHHs OAHOr0 U3 npu3HakoB (X) Ha eqxuHuny aApyroro (Y) —
3T0...

KOPpEeJISLHs

Bapuanus

JUCTIEPCUS

+perpeccus

KakoBa Gy1eT TOYHOCTH onpeaejeHusi BbIOopouHoii cpeaneit ecoim Sx% = 2%
+BpIcokas

Cpennsis

Huskas

OueHb HU3Kas

KakoBa 0y/1eT TOYHOCTH onpee/ieHusi BbIOopouHoii cpeaneii ecomm Sx% = 4%
Breicokas

+ Cpenuss

Huskas

OueHb HU3Kas

KakoBa 0y/eT TOYHOCTH onpee/eHusi BbIOopouHoii cpeaneii ecomm Sx% = 12%
Breicokas

Cpennss

+ Huskas

Ouenb HU3Kas

BoccranoBiieHue BblNaBIlIei AaThI IPOBOAAT 1O opmy.ie
V+nP-3 X
 Iam
oc = IV +nP
(1-1)xm-1)

_W+nP-)'X

1-1)xm-1)

S

(1-1)x(m-1)
vV +nP-3 X 110 faHHOii (JOpMyJie MPOBOAAT

1-1)x(n-1)
+ BOCCTAHOBJICHUE BbITIABILIEH JAThI
BBI6paKOBKy COMHUTCJIBHBIX aaT
OIIpeIeJICHUE TTIOBTOPHOCTH OIIbITA
ONpeIeTIEHNE TOYHOCTH OIBITA
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

KoBapuannoHnHoro ananuza

Kaxkoii noka3arenb Haxoaat no ¢gopmyae N=/-n?
Koppekrupyrommuii pakrop

+ OO6mree yncno HabIIOACHUI

[Ipou3BoapHOE HaYaIO

IIpou3BOIBHBIM MOMEHT IIEPBOM CTEIIEHU

OO0y cyMmmy KBaJApaToB HAXOAAT 10 Gopmy.ie

PZ
-2
Cv= ZV -C

n
+ =Y X*-C
Cz=Cy=Cp—Cv

2 9
Cy= ZX — C no naHHoii ¢opMyJie B THCIIEPCHOHHOM AHAJU3E ONPENEISIOT. ..

+O011y10 cymMMy KBaIpaTOB

CyMMy KBaJpaToB MTOBTOPECHUI

CyMMy KBaJipaTOB BApUAHTOB

CyMMy KBaJpaToB OMIHUOKH

CymMMy KBaJpaToB /ISl IOBTOPEHUI HAXOAAT MO (popmy.ie

2
+ CpZZlP -C

2V
Cv= -C
n
Cy=>X-C
Cz=Cy=-Cp—Cv
2P
Cp= =" C mo naHHoi popMyJie B JUCIIEPCHOHHOM aHAJIU3E ONPEACJIAIOT. ..

00I1yI0 CyMMYy KBaJJpaToOB

+ CymMMy KBaJpaTOB OBTOPEHUI

CYyMMY KBaJIpaTOB BapUaHTOB

CyMMY KBaJIpaTOB OIITUOKH

CyMMy KBaJIpaToB /sl BADHAHTOB HAXOAAT MO (hopmyJie

CpZZZP -C
2V .

n
Cy=>Xx*-C
Cz=Cy=-Cp—Cv

2
CVZZV

n
00I11yI0 CyMMY KBaJJpaTOB
CyMMY KBaJIpaTOB ITOBTOPEHHI1

+ Cv=

— C no naHHoii opmyJie B JTUCIIEPCHOHHOM aHAJIH3e ONPeAe/IsIoT. ..
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+ cymMMy KBa/IpaTOB BApUAHTOB
CYMMY KBaJ[paTOB OIINOKHU
CymMmy KBaJpaToB OIUOKH HAXOAAT 10 opmyie

P2
-2
2
CVZZV -C
n
Cr=>X"-C

+ Cz=Cy=Cp— Cv

Cz=Cy=Cp= v e JaHHOM GopMyJie B IHCIIEPCHOHHOM AHAJIM3E ONpPeeIsIoT. . .
00LIYyI0 CyMMYy KBaJIpaTOB
CyMMYy KBaJpaTOB IOBTOPEHUI
CyMMY KBaJpaToOB BapUAHTOB
+CcyMMy KBaIpaTOB OIIMOKH
Eciu ¢pakruyeckoe 3Hayenne kpurepus @umepa (Fg) 6oabine Teopernyeckoro (Fos), To
HYyJIeBasi TMIIOTe3a
+Onposepraercs
[ToaTBepxaaercs
He Bpruncnsercs
Coxpansercs
Eciu paktuueckoe 3Hauenue kpurepusi @Pumepa (Fp) menbie Treoperunueckoro (Fos), To
HYyJIeBasi TMIIOTe3a
Onposepraercs
+ IloaTBepxnaercs
He Bpruncnsercs
Coxpansiercs
Koy puunent koppensinuu 0003Ha4a0T 0yKBOM
dyx
)
+r
byx
Koagduumnent nerepmunanum 0003Ha4a10T OyKBOM
+ dyx
2
r
byx
Koy puunent perpeccun 0003Ha4a0T 0yKBOM
dyx
)
r
+ byx
IIpoBepounasi ¢popMyJia NP BEIYUCIEHUH KO3 (PUIHEHTOB perpeccun
+ Z?Vx><lgcy:7/2

= =-2s>
A=
= =-0s>
S =>

IS e=C
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BykBeHHOe 0003HAYeHHE I 03HAYAET
+K03pHUIHEHT KOPPETAITUN
KOX((UITMEHT IeTEPMHUHAIIUN

ko3 uImeHT perpeccuun

Kpurepuil Puiiepa

BbykBenHnoe o003HaueHue dyx 0O3HaYaeT
KO3 PHUIHUEHT KOppesIunuu
+K03pHUIMEHT IeTepMUHAITIN

K03 HLIMEeHT perpeccuu

Kkputepuii @uiepa

3amura npakTudeckoi padorsl 1
Bonpoce! o 3amuTe npakTHYecKoi padoThl «3a1a4u U OCHOBHBIE MOHATHS. COBOKYITHOCTD
1 BBIOOpKa»
4. Yro B arpOHOMMHM Ha3bIBAIOT BapHallMel U BapbUpPOBaHUEM?
Yro Takoe reHepaibHasi COBOKYIHOCTh?
Urto Takoe ypoBEHb JOBEPUTENIbHOM BEPOSTHOCTH KaK €r0 UCIOJB3YIOT U 3alIUChIBAIOT?
Yro Takoe HOpMaJIbHOE pacupezencHue?
Korna ucnosnp3yioT 3aK0H MaJibIX BEIOOPOK?
Yro 03HaUaeT KpUTEPHUil JOCTOBEPHOCTH?
10 Jaiite xapakrepuctuky kpurepusi CTbrojieHTa U Kputepus dumiepa.
11. [lepeuricaute OCHOBHBIE 3a/1a41 MATEMAaTHUECKOM CTAaTUCTUKU.

0 00 o

3amuTa npakTu4eckoi padornl 2
Bonpoce! o 3amuTe npakTHYecKon padoThl «AHAIN3 BAPUALIMOHHBIX PSIOB (BBIYHCICHHUE
CTAaTHCTUYECKUX XapaKTEPUCTUK BHIOOPKH ) KOJTMUECTBEHHOM U KaYE€CTBEHHOW M3MEHUYHUBOCTH)

6. UYem oTiinyaeTcs KOJIMUYECTBEHHAs! U KAUECTBEHHAs: N3MEHYUBOCTD?

7. IIpu KakuX yCIIOBUSIX BBIOOpPKA CUMTAETCS MaJIOH U OOJIbIION?

8. Kakue OCHOBHBIE CTAaTUCTMUECKHE XapaKTEPUCTUKU MCHOJIb3YIOT B KOJIMYECTBEHHOU
WU3MEHUYUBOCTH?

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

10.  Kakume cTaTUCTMYECKME XapaKTEpPUCTUKM BBIYMCIAIOT JUIS aHAJIW3a KayeCTBEHHOMN
U3MEHYUBOCTH

3amura npakTu4eckoii padorsl 3
Bomnpocsl 1o 3amute npakrudeckoi padoTsl «lcnoab30BaHNe MAaTEMaTHUECKONW CTATUCTHKH MTPH
IUTAHUPOBAHHUM SKCIIEPUMEHTA U TIOJITOTOBKA JAHHBIX K CTATUCTHUECKON 00paboTKe»

6. YemM ompenensercss He0OX0Mas HOBTOPHOCTh OyAyILEro onsita?

7. 1o xakoil popmysie MOXKHO ONPEENIUTh TOBTOPHOCTH OIbITA?

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

9. [To KakoMy KpUTEPHIO OTIPEACIIAIOT MPUHAIIECKHOCTh BAPUAHT K JAHHOU COBOKYITHOCTH?
10.  Ilo kakoit ¢popmyse NpoOBOJAAT BOCCTAHOBIIEHUE BHIMABIINX AAT?

3amuTa npakTu4eckoii padornl 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’?

Jl1 4ero onpenensitoT COOTHOLIEHUE JUcTepCuii?

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

W
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5. B kakoM ciyyae NpoBOJSAT OLIEHKY CYLECTBEHHOCTH YaCTHBIX Pa3Inyuii?
6. KakoBbl OCHOBHBIE TPEUMYILECTBA JUCIIEPCUOHHOTO aHaIu3a?
7. KakoBbl OCHOBHBIE PA3JINYUS AUCIIEPCUOHHBIX aHAJIN30B?

3amuTa npakTH4eckoil padoTel 5

Bonpocsl 1o 3amure npakTuueckoil padotsl « KoppensiiuoHHBIi U perpecCHOHHbIN aHallu3 B
arpOHOMUYECKHUX UCCIIETOBAHUIX»

Jns yero npegHa3HaueH KOPPEIALMOHHBIN aHaIu3?

Kakoit MoxeT ObITh KOppemnsius mo GopMe U HalpaBICHUIO?

Korna koppensiuuio u perpeccuto Ha3blBarOT MPOCTOM ?

Korna koppensiiuio 1 perpeccuio Ha3blBatoT MHOKECTBEHHOM ?

Kakue nokazatenu B KOppeIsLMOHHOM aHAINU3€ UCIIONb3YIOT JIsl OEHKU TECHOTHI CBSA3H?
Uro Takoe perpeccusi?

Kormga cBsi3p MeX 1y Ipr3HaKaMU CUMTAETCS CHIIBHOM, CpeiHel 1 cinaboi?

NoUnhA O —

2 OHEHUBAHMWE IITMCBbMEHHbBIX PABOT CTYJEHTOB,
PEI'JTAMEHTUPYEMBIX YYEBHbBIM IIVTAHOM
[TucbMeHHBbIe PaOOTHI MO AUCLIATIIMHE YueOHBIM TIJIaHOM He Tpe/lyCMOTPEeHHbI.

3 OIIPEAEJIEHVE PE3YJIBTATA
IMPOMEXYTOUYHOM ATTECTAIIUN

dopMa MpoMe)KyTOUHOM aTTeCcTalyu M0 AUCLUIIIMHE 5K3aMeH.

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

3adaHus 3aKpblimo20 muna:
BapuaHT onbITa 3T0
+ M3yuaeMoe pacTeHue, COpPT, yCJIOBUS BO3/e/bIBaHUs, arPOTeXHUYECKUM IPUEM WA UX
coueTaHue
P, JAHHBIX, B KOTOPBIX yKa3aHbl 3HaU€HUsI BAPbUPYIOLLIEro NPU3HaKa B MOPsIKe
BO3paCTaHUs WK YObIBaHUS
37IeMeHTapHasi eZjJuHuULa OIbITa, YaCTh I/IOLIaAN OIIbITa, UMeroLjasl OoIlpe/ie/ieHHble pasMep U
dopmy
YMCI0 OAHOUMEHHBIX [Ie/ITHOK KaXKJ0r0 BapyuaHTa B JAHHOM T0JIEBOM OIIbITe

O/ uH WM HeCK0/IbKO BAPUAHTOB, C KOTOPHIMH CPaBHUBAIOT ONBITHbIE BAPDUAHTHI
Ha3bIBAMT ...

ONBITHBIM BapUaHT

+ KOHTPO/IbHBIA BapUaHT

VCC/Ie/J0BaTeIbCKUM BapUAHT

Hay4HbI! BapUaHT

CoOBOKYNHOCTH BCeX ONbITHBIX U KOHTPO/IbHBIX BADUAHTOB COCTABJ/IsIeT
CXxeMaTUYeCKWH IJ1aH OIbITa

BapUal[MOHHBIN PsiJ

+ CxXeMy OIIbITa

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

JIabopaTopHBIH MeTOZ

+ IToneBou meTo/

[Tpou3BOACTBEHHBIN OTBIT

BereTarvoHHbIN METO/

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

JIabopaTopHbIit

JlabopaTopHbIi, BereTaljMOHHBIN U TU3UMETPUUeCKHUI

+ [Tonesoit

TTOBTOPHOCTH OMBITA HEOOXO/JUMBI ....

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

[l pa3Mell|eH1s] BADUAHTOB U TMTOBTOPEHHUI Ha OTBITHOM y4acTKe

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

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

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

KPaTKOBPEeMEHHbIM

+ MHOT'OJIETHUM

J/TUTETbHBIM

TIPOZIOJIKUTE/IbHBIM

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

KPaTKOBPEMEHHBIM

MHOT0JIETHUM

+ I/IUTeTbHbIM

TIPOJOJIKUTETbHBIM

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

+ KpaTKOBPeMeHHbIM

MHOTOJIETHAM

JUTATe/TbHBIM

TIPO/IO/DKUTE/IbHBIM

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

3¢ (peKTUBHOCTH OIbITa

TOUHOCTb OIIBbITA

BOCTIPOM3BO/JUMOCTb OTIbIT

+ TIpaBUJIO0 €IMHCTBEHHOI'O JIOTUUeCKOT0 pPa3Iuuust
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CpaBHHTe/IbHasi 00beKTUBHAsI OLleHKA JeHCTBHSA Pa3/INUHBIX (aKTOPOB )KU3HH,
yC/1I0BUH, IPUEMOB BO3/ie/IbIBAHUA WIM UX COUeTaHUIN Ha ypo)Kau
CeJIbCKOX03AMCTBEeHHBIX KY/JIbTYP M ero KauecTBo 3TO ...

JlabopaTopHbIe OMbBITHI

OMNBITHI 110 COPTOUCIIBLITAHHUIO

[TonieBBIe OMBITHI

+ ArpoTexHuuyecKHe OMbIThI

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

JIabopaTopHBI€ OITBITHI

+ OIBITBI TT0 COPTOUCITLITAHHUIO

[TosieBbIe OMBITHI

ATpOoTexXHHUYECKHE OTbIThI

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

+ BbIK/IIOUKa

BribpakoBka

OTtbop

3aiuTKa

Pa30uBKy yuyacTKa noj onbIT HAUHHAKOT ...

C pa30MBKY OT/ie/TbHBIX TIOBTOPEHUM

C OTOMBKM 3all[UTHBIX IT0JIOC

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

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

+ Jln1s1 3aK/1aIKM MHOTO(DAKTOPHBIX OIbITOB

[ nst 3aKnMaiIKy AJIUTe/IbHBIX OTbITOB

st 3aKMaIKi MHOTOJIETHUX OTBITOB

3adaHus OomKpbIMo20 muna:

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

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

Ha sKCriepyMeHTa/lbHOM YPOBHE CTaBAT SKCIEePUMEHTBbI, HAKallJIMBaKT (HaKThl,
aHaIM3UPYIOT UX, 0000IIAIOT U [ie/lal0T MpaKTHuUeckre BhIBObI. Ha TeopeTHueckoMm ypoBHe
CHHTe3UPYIOTCS 3HaHUs1, (OPMUDPYIOTCS 00IHie 3aKOHOMEPHOCTH B OTpe/ie/IeHHOW 06/1acTH
3HaHMid. Ha ommcaTensHO-060011jar01eM ypOBHe UCC/Ie[OBaHUIA OIMUCHIBAIOTCS SIBJIEHMUS,
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NPOUCXOAdALIMe B TpuUpofe. JTO HaO/IOZeHHS 3a pOCTOM U Da3BUTHEM pacTeHH B
3aBUCUMOCTH OT TIOTO/ibl, 3a MPOXOXKAeHHeM (PeHOJIOTHUYeCKUX (pa3, MOPO30CTOMKOCTEIO,
3aCyX0yCTOWUYMBOCTBIO U T.J,.

2. Buipl HayuHbIX UCCIeI0BaHUN

Buzpbl uccieoBaHMM B 3aBUCMMOCTH OT LieJIM — [MO3HAaBaTe/IbHOW WU MPAKTUUEeCKOU
— moJipa3ziesisiioT Ha (PyHJaMeHTa/ibHble Y MIPUKJIaZiHbIe. DTO Je/ieHUe YCI0BHO, TaK KakK Ha
ornpeJie/IeHHbIX JTanax (yHJaMeHTa/lbHble HWCCAe[OBaHUs MOTYT T[epexXOoJuTh B
TIPUK/aIHble, 1 HAa00OpOT, UTO CBHU/IETETHCTBYET O B3aMMOCBSI3M HAyUHOTO ITO3HAHUS C
TPaKTHUKOM.

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

[IpukiagHble uccaef0BaHUs HallpaB/ieHbl HAa U3yuyeHUe ()aKTOPOB XKWU3HU PAaCTeHUM U
3aKOHOMEDHOCTe CBS3U MEXAY pacTeHueM U CpefloM, Ha CO3/aHue T[epCreKTUBHbBIX
COpTOB, pa3paboTKy 3¢ (heKTUBHBIX PUEMOB TOBBIILIEHUST YPOXKasi M KaueCTBa TMPO/YKIHH.
KoHeuHass 1jeflb BceX TPUK/IAZHbIX MCC/IeIOBaHUM — BHeJpeHWe HUX pe3yJbTaTOB B
TIPaKTUKY.

3. UTo Takoe 3KCIIepUMEeHT, OMbIT

OKCIIepUMEHT, OIbIT — HAYYHO T[OCTaBJeHHBIM OIBIT, MPU KOTOPOM SIB/I€HUS
BbI3bIBAIOT HCKYCCTBEHHbIM IIyTeM WIA aKTUBHO W HarpaB/ieHHO BO3/JEHCTBYIOT Ha
M3ydyaeMbiii 0OBEKT W TIPOL[eCChl. DTO BeAYIIMM MeTO]] arpOHOMUUECKUX HCC/e0BaHUMN.
XapakTepHasi uepTa M T/aBHasg OCOOEHHOCTH JiF0OOTO0 TOUHOTO HAyUHOrO OMbiTa — €ro
BOCTIPOM3BO/JUMOCTb.

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

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

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

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

5. UTo Takoe 110/1eBOi MeTO/?
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[ToneBoli MeToj — MCC/Ie[OBaHUS B T0Jie, Ha CIIeLIMaJbHO BbIZIEJIEHHOM Y4YacTKe,
MJI0I0PO/ijie TIOYBBI U HWCTOPUSI KOTOPOrO XOPOLIO W3ydeHbl U OJWHAKOBBI. OMbIT
TOBTOPSIFIOT Ha TEPPUTOPHMU M MO TOfaM, ero Lielb — YCTaHOBUTH B/IUSIHUE W3y4aeMbIX
arponpyveMoB WM COPTOB Ha Ypo)kalh M KauecTBO MpoAyKuuu. [loseBoil ombIT —
3aBeplIalOIIUi 3Tar arpOHOMUYECKHUX WCC/Ie[JOBaHUM, Jyulllle ero pe3y/bTaTbl MOTYT
BHE/IPSITbCS B IPOU3BO/CTBO.

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

TunuyHOCTh onbITa. OMBIT HEOOXOJUMO MPOBOJUTL B TUIIMYHBIX /171 30HbI, PaliOHa,
WIN XO0351CTBA YC/IOBUSX, Ha MOYBaX, HarboJsiee 0/1aronpusATHBIX [i/isi KOHKPETHBIX KYJIbTYD
M pacrpoCTpPaHeHHBbIX B JaHHOW TOYBEHHO-K/IMMAaTHUeCKOW 30He. B ombiTe He0OX0AUMO
NIPUZIeP>)KUBATbCSI TUIIWYHOM [i/I1 30HbI arpoOTeXHUKW, PEKOMEeH/0BaHHOW Hay4YHbIMU
yupeXJeHUssMY, B Cy4ae eCy Bbl He IJIaHUpyeTe COBeplLIeHCTBOBaHMe TexXHOJIoruu. Bce
paboTbl B OMbITe AO/KHBI OBITH MEXaHW3UPOBAHbI B COOTBETCTBUE C TIEPCIIEKTUBHOU
arpoOTeXHUKOM.

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

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

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

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

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

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

[Mpuniun OyzAeT HapyllieH, ecJd COpPTa paHHUX CPOKOB TII0CeBa BBICEBATh
OJJHOBPEMEHHO C COpTaMH TIO3[HMX CPOKOB IIOCEBa; PAaHOCO3pEeBaIoIHe COpTa yOWpaTh
OZJTHOBPEMEHHO C TI03/JHOCO3PEBAIOIIMMHU; eC/TH CUJIbHO Pearnpyrolre copTa Ha yiobpeHus
y100pSTh OIMHAKOBO C OCTa/JIbHBIMM U T.[. 3/1eCh CpaBHEHHE COPTOB HY>KHO BEeCTH He TIpU
OJJMHAKOBBIX, a TPU OINTHUMAaJIbHBIX YCJIOBUSX, COO/IO/Iasi MPUHIMI 11e/1eco00pa3HOCTH U
OTNITHMAIbHOCTH, TBOPYECKH, a He 111ab/I0HHO MPUMEHSIsl TIPaBU/IO0 eIMHCTBEHHOTO Pa3/THYKSI.

10. OCHOBHBbIE JOKYMEHTHI T10/IEBOTO OIbITa

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

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

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

11. CucTeMaTHuecKye OIINOKU B OIbITe

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

12. Buibl 10/1€BBIX OIBITOB

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

J arpoTexHUYecKue

J OTIBITHI 10 COPTOMCTIBITAHUIO CEJTbCKOXO3SIUCTBEHHBIX KY/IbTYP

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

B ombiTax 10 COPTOMUCIBLITAHWIO CPaBHUBAIOTCS TPM  O/IMHAKOBBIX YCOBUSX
reHeTUUeCKU pas3/inyHble pacTeHusl. ITH OMbIThI CAYyXKaT A/ 00beKTUBHOMN OL[eHKHA COPTOB
M TUOPHOB CelbCKOXO3SIMCTBEHHBIX Ky/JAbTyp. Ha OCHOBaHMU 3TUX OMBITOB Haubosiee
ypOXKaiiHble U IleHHbIe TI0 KaueCTBy COpTa M TuUOpPUJbl PalilOHHUDYIOT U BHEJADSIOT B
Ce/TbCKOXO035IUCTBEHHYIO TIPAKTHKY.

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

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

Eciv B ombITe u3ydaeTcss OJWH MPOCTOW KOJIMUECTBEHHBIM (PAKTOP B HECKOJIbKUX
rpajauusix (go3bl yno0peHMid, HOPMBI BbICEBa) WM CpPAaBHUBAeTCs [eMCcTBUe psijia
KaueCTBeHHBIX (aKTOpPOB (pasHble Ky/bTypbl, COpPTa, TNpPeJIleCTBEHHUKH), TO TaKOu
5KCIIePUMEHT Ha3bIBatOT MPOCTBIM, WU OAHO(AKTOPHBIM.

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

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

[To A/MTeIBHOCTY TNPOBE/IeHHs T0JieBble OMBITHI pa3fesisoTCsl Ha KpPaTKOCPOUHbIe,
MHOT0JIETHHE U JIJIATe/bHbIE.

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

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

OcHoBHas 3aZjaua MHOTOJIETHUX U JJIATebHBIX CTAlMOHAPHBIX OIBITOB — U3yueHue
JeUCTBUs, B3aUMOJEWCTBUSI M TOCIe[EeNCTBUS CHUCTEMaTUYeCKu OCYILLeCTBIIsIeMbIX
arpOTeXHUYEeCKMX NPUEeMOB WM KOMIUIEKCOB MX Ha IUIOZOpOJYe TOYBbI U KayecTBO
MIPOAYKLMH.

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

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

15. Yucio BapuaHTOB B I[10JIEBOM OITbITE

Yuco BapuaHTOB B cxeMe JIFOOOT0 OmbiTa — OOBIUHO 3apaHee 3aZlaHHAsi BeJIMUMHA,
KOTOpasi Ompejie/isieTcsl ero cofepkaHueM M 3ajayamMu. Yuc/io BapyuaHTOB He OKasbIBaeT
BJAUSIHUSL Ha TUIMMYHOCTH OIbITa, HO MOJKeT CYIIIeCTBEHHO CKa3aThCsi Ha ero OIMOKe.
YBe/MueHue uWcia BapuaHTOB CBepx 12-16 3HauuTe/NbHO YyBe/JWYMBAET IUIOLAAb TIOJ,
OTBITOM B pe3yJibTaTe BO3pacTaeT MecTpOoTa MOYBEHHOTO IIJI0J0PO/NS U PacCTOSTHUE MEXAY
CpaBHMBaeMbIMU BapruaHTaMU. Bce 3To BeJleT K yBeIMUeHHIO OIIMOKU OTIbITA.

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

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

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

17. 3aluTHBIe M0JI0CHI HA OMbITe

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

B omeITax C opolieHreM Wi repbuliigamu (TIpyA OMPBICKWUBAHWW) ILIUPUHY
3allIUTHOM TOJIOCHl YBEeIMYMUBAOT A0 2-3M. B omnbITax MO COPTOMCIIBITaHHUIO
BAUSTHUEM paCTeHWM COCeHUX [e/ITHOK TipeHeOperato, U OOKOBbIe 3alllTHBIE
TIOJIOCHI He BbIJeJAT. [l pasrpaHUueHus] U3yyaeMbIX COPTOB MeXAy [Je/ITHKaMU
OCTaBJ/ISIIOT y3KMe He3acesiHHble MoJiockl mMpuHou 20-40 cm. KoHyesble 3awjumku
IIUPUHOM He MeHee 2M BBIZIEJISIOT JJisl PeJoXPaHeHUs] yUeTHOM YacTU [IeJITHKU OT
CJly4aiiHbIX TTOBpeXeHui. KpoMe TOro, /i pa3BoOpoTa MalllMH M OpyAul C 000Ux
KOHLIOB /IeJITHOK BBIZIE/ISIFOT 3all[UTHBIE TI0/I0CHI IIMPUHOU HE MeHee SM

18. ®opMa OIBITHBIX [e/ITHOK

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

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

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

KBazpaTHas (opma JensiHOK MpeArnoYTUTe/bHee MPSIMOYTO/IbHOM U BBITSHYTOU B
OMbITaX, IJle CMeXXHble BapuaHThl MOTYT CWJIbHO B/IWATH [PYT Ha Jpyra, HarmpuMmep, Mpu
V3y4YeHUH J0XVMUKATOB

19. Hanpassienue fenstHOK

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

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

[ToBTOpPHOCTH HEOOXOIUMBI:

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

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

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

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

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

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

21.Kkax oripezesnuTb ITIOBTOPHOCTD OIbITa MaTeMaTUYeCKU?
Heobxoaumasi moBTOPHOCTh OyAYIIEro OIbITa MPU YCTAHOBJICHHOMW ILIONIAIN

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

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

22. MeTopp! pa3Mell|eHrs IOBTOPEHUU B OMbITE

[TosieBbie OMBITHI OOBIUHO pacro/ararwT Ha TUIOMIAM 3eMeJIbHOTO YYacTKa Menmooom
0p2aHu308aHHbIX NoemopeHuti. CyTb ero 3ak/HOYaeTCs B TOM, UTO JAEJSTHKA C TIOJTHBIM
HaboOpoOM BcexX BapMaHTOB CXeMbl O0BEAWHSIOT TEPPUTOPHAIBHO B KOMITAKTHYIO TPYIIIY,
COCTaBJIsAs OTIpe/iesieHHbIM 00pa30M OpPraHMW30BaHHOEe TTOBTOPeHHe, KOTOpoe 3aHUMaeT YacTh
TJIOIIA/IA yYacTKa.

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

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

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

CTaH,Z[apTHbIe METOAbI Pa3MeEIleHWS BADUAHTOB

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

Pa3meliieHre sMO-MeTOJ0M

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

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

OT JIpyTa.

24. CuctemaTryeckoe pasMellieHre BapuaHTOB B OINbITe

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

1. [TocnemoBaTenbHbIN B OJJMH SIPYC

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

Haubonee npocTbIM sIB/IsIETCS 11OC/Iel0BaTe/IbHOE PACIo/IoKeHHe BapUaHTOB B OJJUH
spyc. BapuaHTel Ha [JensHKax Bcex TIOBTOPDeHMH  pacriofaraiotcsi B TOM
T10C/le/[0BaTe/IbHOCTH, KOTOpasi 3apaHee yCTaHOBJ/IeHA MCCIefloBaTeseM.

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

25. PenjoMr3MpoBaHHOE pa3MellleHre BApDUAHTOB B OIIbITe

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

MeTo/ HeopraHW30BaHHBLIX TTOBTOPeHM (TI0/IHasi peHAOMM3alys). [IpocTeliiim U3
COBpEMEHHBbIX MeTO/I0B pa3MellleHHsl T0JIeBOT0 OMbITa SIB/SIETCS TOHasi pPeHJoMH3aLus,
KOT/Jja BApHaHThI 110 Jie/ITHKaM OMBITHOTO yUaCTKa pacripeie/isitoTCsl COBePIIeHHO C/1ydaiiHo.
Ec/iu Hanpumep TIaHUPYETCs 3a/I0KUTh OTBIT C 3-Msi BApMAHTaMU B 4-X , TO BbIOpaHHBIN
3eMe/IbHbIM y4acTOK pa30uBalOT Ha 12 fAenssHOK M 1o Tabiuile CaydaliHbIX UHCes
pa3MeIalT BapHUaHTHI 110 JIeJ/ITHKaM TakK, YTOObI KK/l BADUAHT 3aHsLT 110 4 [[e/IsTHKA

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

MeTos, HeOpraHW30BaHHBIX TIOBTOPeHUNM 3¢deKTHBeH MpU HeOOJBIIOM uuc/ie
V3y4yaeMblX BapuaHTOB (2-4), Korja ecTb OCHOBaHMS He CTaBUTb TMOJ KOHTPOJIb
TeppPUTOpPHAaIbHOE 3aKOHOMEpPHOe BapbUpOBaHue IJI0[0pOAYs MTOYBbL. Takue yC/I0BHS 4acTo
BCTpeYaloTcsi mTpu paboTe C MHOTOJIETHUMM TUIOJIOBBIMHA  KY/JIbTypaMH, KOTOpDbIe
XapaKTepy3ylTCsS CUIbHOW WHAWBUAYAJbHOM W3MEHUMBOCTBIO, a OMbITHBIM y4acTOK
[I0CTaTOYHO OHOPOZEH M0 TUIOZ0POMIO U HEeBeJTUK T10 MJIOLIa/u.

27. MeTop, peHIOMU3MPOBAaHHbBIX TOBTOPEHUM

MeTo/; peH/JOMU3MPOBAaHHBIX TMOBTOPEHUH. JTO Haubosiee PACIPOCTPAHEHHBIH B
MHPOBOM TPAaKTHKeE OIBITHOTO JieJla METO/ pa3Mell|eHHsI BADUAHTOB T10 JIe/ITHKAM 10JIEBOTO
ornbITa. B KaXkIoM TTOBTOPEHWH BapHAHTBLI PACIIPEEeNSIOTCS 10 JessHKaM B Cy4alHOM
nopsizike. Ba)kHo, uTOOBI BHYTPH Kak/IOT0 TIOBTOPEHUS TT0UBa ObLIa 10 BO3MOXKHOCTH bOejtee
OJJHOPOJHOM, a hopMa TIOBTOpEHMM MpUO/IMKaIack K KBagpary. B aTom ciiydae nipu mr06om
TIPOCTPAaHCTBEHHOM PacCIIOJIOXKEHHUH JIe/ITHOK OHU OYZyT JTyullle CPAaBHUMBI MKy COOOM.

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

CxeMa pa3mellleHUs] BADUAHTOB B PeH/JOMU3UPOBAHHBIX TTOBTOPEHUSIX

Uucio u3yyaeMbIX BapUaHTOB B MeTO/le CAyYallHbIX TOBTOPEHUM 3aBUCUT OT
BbBIDAaBHEHHOCTU 3€MeJIbHOTO ydYaCcTKa M pas3Mepa OINbITHBIX [e/lSsHOK. BOJbIIMHCTBO
WCciefioBaTesiel yka3blBaeT, uTo He ciefiyeT uMeThb Oosiee 15-20 BapuaHToB. Korza uncio
BapuaHTOB TipeBbiliaeT 8-10, 1jesiecoobpa3HO B KaXk/[OM TMOBTOPeHHWH MMeTh 2 unu Gosee
JeNsTHOK  CTaHAapTa (KOHTPOJIsI), UTO TI03BOJIIeT 3HAUWTE/NbHO TOBBICUTh TOYHOCTH
CpaBHeHUS OINbITHBIX BAPUAHTOB CO CTaHAAPTOM.

28. JlaTuHCKUM KBaapar

3eMeNbHBIM y4aCTOK KBaZipaTHOM (opMbl pa3dMBalOT B TOPU30OHTATLHOM W
BePTUKA/JIbHOM HarpaBJ/IeHUsIX Ha CTOJIBKO PSZIOB M CTO/IOL[0B, CKOJIbKO BapHaHTOB B OIIBITE.
JIrob6oit psii v 060 cTosOel] BK/IFOUAOT TOTHBIA HabOp M3y4YaeMbIX BapHaHTOB, KOTOPbIE
pa3MelialTcs Ha AesiHKax.

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

Ha mtoirjau ux pasmeljaioT psifamMyd U cronbuamu. B KakgoMm psiiy U cTosbiie
JO/DKeH ObITh TI0/IHBIM HAabOp BCeX BapWAHTOB, W, C/Iefl0BaTe/IbHO, HU OJIMH M3 BapUaHTOB
He TIOBTOPSIeTCSI IBa’KJbl HU B CTPOKe, HU B CTosbLe. KpoMe 3THX ABYX OrpaHHYeHHH,
BapUaHT PACIIO/IaraloTCs BHYTPU CTOJOIOB W PSIIOB CAyYalHO, TIO Tab/UIe CydalHbIX
YuceJ.

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

Cxema Pa3MCIICHUA OIIbITAa JaTHHCKHUM KBaJApaTOM 5x5

29. MeTop, paciieryieHHbIX [e/ITHOK

MeTop, paciiel/IeHHbIX Ze/sHOK. VICIo/Ib3yeTcsl MperuMYIeCTBeHHO /IS 3aK/IaJKU
MHOT0()aKTOPHBIX OMNBITOB, KOT/IA B OTHOILIEHHWH OJJHOI'O KaKOro-iubo dakropa Tpebyercs
MOJTyUUTh TOUHYIO MH(MOPMAI[UIO, @ B OTHOIIIEHUH APYTUX (aKTOPOB HET HEOOXOAUMOCTU
0OMBATLCSA OOJBIIIOM TOUYHOCTH.

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

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

30. ITy1aHupoBaHue HAOFOZEHWH 1 YUeTOB

[TosieBble  OMBITBI ~ COTMIPOBOXK/JAIOTCS  OJHOKPATHBIMM U MEepUOAUUYeCKUMU
KO/TMUeCTBEHHBIMU U KaueCTBeHHBIMU Ha0JII0IeHUSIMH.

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

1) HabGmroeHUsS ¥ UCC/IeZIOBAHMSI pAaCTeHUH;

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

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

[i1  COMyTCTBYIOIIMX HWCC/IeOBAaHUM, AaHA/MM30B WM HAOJIOIEHWH uallle BCero
TIPUMEHSIFOT BLIOOPOUHBIM MeTO/l yueTa — MeTOZ Ipo0.

31. Yto Takoe BbrIOOpKa (1poba)?

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

32. Kak 1onyuuTh B OMbITe Hafle>KHbIe (JOCTOBEPHbLIE) aHHbIe
YroObl TIO/IyUUTb Hajle)KHbIe JaHHbIe TPH pa3pabOTKe IPOrpamMMbl ITOMEBBIX H
nabopaTopHbIX HAO/IIOeHNUH, SKCIIePUMEHTATOP JO/KeH PellUThb CJie/lyIOLi1ie BOMPOCHL:

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

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

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

Haubomnee pacripocTpaHeHHOW OIIMOKON $IBAsieTCSl BK/IFOUeHHE B TPOTPaMMY
MCC/Ie/JOBaHUM CTy4yaiiHOTro Habopa Habmo[eHnii U yueToB 6e3 3apaHee HaMeUeHHBIX Liefiei
Y TeXHUUECKHUX BO3MOKHOCTel. LleneHarpaB/ieHHOCTh BakHelliee TpeboBaHue K 060My
HaO/TI0/IeHNI0, COMYTCTBYIOIIEMY TI0/IeBOMY OIMBITY. OIBIT JO/DKEH COMPOBOXKAThCS He
CTaHJapTHBIM HabOpOM Hab/OIeHUH, a TeMU HaOmoJeHus MU, 6e3 KOTOPBIX HeJlb3sl IOHSITh
n3ydyaeMoe SiBJileHWe W OOBSCHUTH TIO/IyYeHHe TeX WM WHBIX TPUOABOK ypoKas WU
XapakTep U3MeHeHUs ero KauecTBa.

33. OcHOBHbIe HAOMOAEHUS U YUEThl IPOBOAMMBIE B OOJIBIITMHCTBE TI0JIEBBIX
OITbITOB
HekoTopble HaOMOeHUsS U UCC/IeIOBaHUS TIPOBO/ISAT B OOJBIITMHCTBE OTBITOB
Yyer MeTeoposioruueckux (hpakTopos,
deHoornyeckre HabJTIOIeHMS,
buomeTtpuueckue ucciefsoBaHus,
HabsroieHust 3a 1/10ZJ0pOJeM TTOUBHI,
HabsrozieHust 3a BJIa)KHOCTBIO TTOUBHI,
OrnpeziesieHUe T'yCTOThI CTOSTHUSI paCTeHUH,
Yuer ypoxkasi U ero KauecTtsa.

Nouhkwhe=

34. ®eHoornueckre HabOFOZIEHNS B OTTbITE

deHonornueckrie  Hab/MOZeHUsT HEOOXOAWMMBI BO  BCeX  arpOHOMHYECKUX
uccnenoBanusix. Llenb MX 3aKkmoyaeTcs B yCTAaHOBAEHUM Pas3/MuMid B POCTE M Pa3BUTUHU
pacTeHW B TepUO/|, BereTaliy MO OT/e/JbHbIM BapvaHTaM, BPEMEHU HaCTyIleHus Qa3
pa3BuTusi pacreHuid. @deHosornueckrie HaO/IOZEHUS TIOMOTAIOT OOBSCHUTH TPUYMHEI
T0JIO)KUTE/TbHOTO U OTPULIATE/IbHOTO /1eMCTBUS (PAKTOPOB Ha YPOXKaWHOCTh KYJIBTYP.

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

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

Y 031MBI 3epHOBBIX KYJIBTYP: BCXO/bI, [TOSIBJIEHUE TPEThEero JIMCTa, KyLleHUe, KOHel]
OCeHHeM U Hayajo BeCeHHeW BereTalMM, BbIXOA B TPYOKy, KOJoOIllleHue, IBeTEeHHE,
MOJIOYHas1, BOCKOBAs U I0JIHAas CIe/I0CTh.

35. UTo Takoe BBLIK/IFOUKA?

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

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

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

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

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

YMeHbIlIeHue yquHOﬁ Ae/IAHKKM HM3-3d BBIK/IIOUEK ,E[OHYCKaETCH He 60ﬂee YyeM Ha
50%. IIpu ymeHbllleHUHd ee Oojbllle yKa3aHHOTO pa3Mepa /[eJITHKY BbIOPAaKOBBIBAIOT
ITOJIHOCTBIO. qTO6bI OIIBIT C O,Z[HO-,Z[ByMH BBITIaBIIIMMHK 1€/ ITHKaMH HpI/IBECTI/I K
CpaBHI/IBaEMOMy BI/IAy, pEBYJ'[bTaTbI X [O0J/IKHBI 6]>ITL BOCCTAHOBJIEHBI CTATUCTHUYEeCKHUM
METO/IOM.

36. MeTozp! yueta ypoxkas

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

[Tpsimoit meTof, yueTa. [IpeaycmaTtpuBaeT yOOpKY M B3BelllMBaHHe ypoO’kasi CO Bcel
yueTHOW Ttuiomazan gAensHku. OH Haubomee TouyeH, TPOCT B pabore W Tepecyere
YPOKalHOCTH C YUYeTHOU IJIOLIafN Je/IsTHKU Ha TeKTapHYHO T/I0La/b.

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

37. YT1o Takoe BapbHMpOBaHue?

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

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

38. 'eHepanbHasi COBOKYITHOCTb 1 BbIOOPKa

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

Takum o06pa3om, BCIO Tpynny OOBEKTOB, TOAJEXKAIIyI0 H3YUYeHWI0, Ha3bIBAlOT
COBOKYITHOCTBIO WY IeHepa/ibHOM COBOKYITHOCTBIO, @ Ty 4acTh 00BHeKTOB, KOTOpasi Iorara
Ha TIPOBEpPKY, HMCC/e/joBaHHe — BBIOOPOUHOW COBOKYITHOCTBIO W/IM TIPOCTO BBIOODKOIA.
Yo 3/eMeHTOB B TeHepa/ibHOW COBOKYITHOCTH W BbIOOpDKEe HAa3bIBalOT UX 0OBEMOM.
Beibopku, cocrosiie u3 20-30 eAuHUI] HabO/FO/I€HUM, Ha3bIBAIOT MaJsibIMH, a BBIOOPKU
6osbiiero ob6bemMa GOBILIUMU.

4 IIOPSATOK ITPOBE/JIEHVS IIOBTOPHOI
IMPOMEXYTOUYHOM ATTECTAIIUA

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

[ToBTOpHass TIPOMeE)XyTOUHAas aTTecTalusi MO0 [AUCLUIUVIMHE TIPOBOJUTCS C
WCII0/Ib30BaHMEM 3a/laHUM /11 OLeHKU C(OPMHUPOBAHHOCTH KOMITeTEHLIMA Ha
06a30BOM ypOBHe IO BCEM MOAYJ/SM, BXOASIIUM B CTPYKTYpy [JUCLMIUIMHBI 3a
CemMecTp, I10 UTOram KOTOpOro CTYZ,eHT UMeeT aKaZleMUUeCKy0 3a/,0/DKEeHHOCTb.

Bomnpocel k 3x3ameny

Teopernueckue BOPOCHI

Kpartkas uctopust onbITHOTO J1ena

CrtpyKTypa ¥ 3a/1a4d HayIHBIX UCCIICIOBAHUM

OCHOBHBIE NOHATHUS U TEPMUHBI B arPOHOMUYECKUX UCCIIEI0BAHUSIX

[ToHsiITHE HAYyYHOTO UCCIIETOBAHUS U €T0 ATAIbI

YPpOBHU U BUJbI HAYUHBIX UCCIIEI0BAHUM

CucreMHBIIf TOAXO0/T B HayKe (OMOreoleH03, SKOCUCTEMA).

OO6mieHayYHbIE METOIbI, UCTIOIB3YEMbIE B arPOHOMUYECKUX MCCIICTIOBAHUSIX.

Krnaccudukaiys 0OCHOBHBIX arpOHOMHUYECKHX METOJIOB UCCIICOBAHNUS.

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

MIPOBEJICHUS.

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

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

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

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

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

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

PexoHrnocuupoBouHbli (pa3BeabIBaTEIbHbIIN) I0CEB. 3AKOHOMEPHOCTH TEPPUTOPHATIEHON
M3MEHUYMBOCTH IIJI0JJOPOIUsS [TOYUBHI OIBITHBIX YYaCTKOB.

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

OCo6eHHOCTH CHCTEMAaTUYECKOIO pa3MeElIeHNs] BApUAHTOB B OIIBITE.

OcoOeHHOCTH pa3MEIICHUsI BApUAHTOB B OIBITE METOJIOM PEHIOMHU3ALINH.

OcCo6eHHOCTH CTaHAAPTHOIO pa3MEILEeHNUs] BADUAHTOB B OIIBITE.

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

W3ydenue 1 aHaIM3 COBPEMEHHOI'O COCTOSIHUS M3y4aeMOoro BOIIpOca U IOCTaHOBKA paboyeil
TUIOTE3bI.

ObocHOBaHME aKTyaJIbHOCTH, HOBU3HBI U IPAKTUYECKOI 3HAYMMOCTH BOIIPOCA.

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

Teopernueckrne OCHOBBI IJIAHUPOBAHUS.

Br16op napameTtpos.

Bri6op ¢akTopos.

Br16op Monenu onslta.

CocraBieHne cxembl 0JHO()AKTOPHOTO OTIBITA.

CocraBieHue cxeMbl MHOIO(aKTOPHOI'O OIBITA.

Matpuiia miiaHupOBaHUsI TOJHOTO (PAaKTOPUATIBLHOIO IKCIIEPUMEHTA.

Marpuia riaHupoBaHMs HEIOJIHOIO (GaKTOPUAIBHOIO SKCIIEPUMEHTA.

Hcnonp30BaHne MaTeMaTUYECKUX METOJOB IPH IJIAHUPOBAHUU ONTHUMAIBHOM CTPYKTYpbI
9KCIIEPUMEHTA.

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

TpeboBaHusI K OCHOBHBIM pabOTaM Ha OIBITHOM YYacTKe.

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

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

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

deHonornyeckre HaOMI0IEHUs U yUeT I'YCTOThI CTOSIHUS IIOCEBOB.

VY4eT BBICOTHI 1 OOTMCTBEHHOCTH PACTCHUM.

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

VY4er 3aCOPEeHHOCTH MOCEBOB: II1a30MEPHBIH, KOJTMYECTBEHHBIN, KOJINYECTBEHHO-BECOBOM.
dUTONATONOTHUECKUE U IHTOMOJIOIMYECKHE HAOIIOACHUS M YUeThl Ha 36pHOBBIX KYJIbTYpax.
OUTONAaTONOTNYECKHE U SHTOMOJIOTMUECKHE HAOMIOIEHUS M YUEThl Ha KOPMOBBIX KYJIbTypax.
Metoauka u3yueHHs] KOPHEBOW CHCTEMBbl (METOJ MOHOJIUTOB, paMOYHbIE BBHIEMKH U OypOBOM
METO[).

N3ydenune pu3nyuecknx CBOUCTB MOYBHI.

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

[TonsiTrie 06 U3MEHYNBOCTH, BUIbI N3MEHYUBOCTH

CraTucTHYECKHE XapaKTEPUCTHKH KOJUYECTBEHHOH M3MEHUMBOCTH (OoybIIME M Majble
BBIOOPKH)

CraTucTuyeckue XxapakTepUCTUKU Ka4eCTBEHHON U3MEHYUBOCTH

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

ToueuHast u MHTEpBajbHAs OLIEHKA IapaMETPOB paclpeesICHus

OrneHka CyecTBeHHOCTH Pa3HOCTH BHIOOPOUHBIX CPEHUX MO t-KPUTEPHIO

IIpoBepka runoTe3bl 0 NPUHAUIEKHOCTH COMHUTEIBHON BapUAHTHI K COBOKYITHOCTU
BoccranoBnenue BbIIaBIINX AT

OueHka COOTBETCTBUS MEXAY HaONMIOJAeMbIMH W OXHMJIA€MbIMU  (TEOPETUUYECKUMHU)
pacrpeaeneHUsMH 110 KPUTEPHIO X°

Hemnapamerpudecknue MeTOAbI IPOBEPKU HYJIEBOW FMIIOTE3bI

CyliHOCTh IUCTIEPCUOHHOTO aHAIN3a

JlMcriepCHOHHBIN aHAJIN3 0HO(AKTOPHOTO BEreTAIlMOHHOTO OIIbITA

JluciepcuoHHBIN  aHanU3 OJHO(GAKTOPHOTO TMOJIEBOTO OIMbBITA, 3aJ0)KEHHOTO METOJIOM
PEHIOMU3UPOBAHHbBIX IOBTOPEHUN

JlucriepcuOHHBIN aHanu3 OJHO(PAKTOPHOTO TIOJIEBOTO OIbITa, 3aJI0KEHHOTO CTaHIAPTHBIMU
METOJIaMuU

JlucnepcruoHHbIN aHaIu3 MHOTO(aKTOPHOTO OIbITA, 3aJI05KEHHOTO METO0M
PEHIOMU3UPOBAHHbBIX IOBTOPEHUN

JIMciepCUOHHBIN  aHaiW3 JaHHBIX MHOTO(AKTOPHOTO OMbITa, 3aJ0KEHHOTO METOJIOM
pacILEIIEHHbIX JIEISTHOK

. [IpuHIuIIBl 00pabOTKM COMHUTEIBHBIX JIAT
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[IpssMonuHENHasE KOPPEISALMS U pErpeccrst
KpuBonuHeliHas KOppensauus U perpeccus
MHOXeCTBEHHAsE KOPPEJSLUA U PErpeccus
KoBapuanyoHHblil aHanu3
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